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OT ABTOPOB

Jdoporue neBATHKJIACCHAKH!

B aToM yueOHOM roay BEI IPOAO/KUTE U3YUECHHE M'eOMETPUH,
Hameemcs, 4ToO BBI YCOEJH MOJIOOHTE 9TY BasKHYIO U KPACHBYIO
HayKy, a 3HAYHT, ¢ UHTepecoM OyAeTe OBIaJeBaTb HOBBIMU
BHAHUAMH, U 3TOMY OyJeT crocobCTBOBATE YUIeOHUK, KOTOPBII
BEI JIEPJKUTE B PYKax.

O3HaKOMBTECH, IIOKAIYICTA, C €ro CTPYKTYPOIL.

YuebHUK pasfeeH HA OIeCTh naparpadoB, KaxKIbIi H3 KO-
TOPBIX COCTOUT M3 NYHKTOB. B MyHKTaX M3JI0KEH TeopeTHde-
cknit matepuan. Ocoboe BEHUMaHHe oOparaiiTe Ha TEKCT, BBI-
leIeHHBIH KUPHBIM wpugmom. Takxe obpalaiiTe BHUMaHUe
Ha CJI0Ba, HANlEUATAHHBIE KYPCUBOM.

Kax mpaBuio, M3JI0KeHHE TEOPETHUUIECKOro MaTepHasa 3a-
BepliaeTcs OpHMepaMH pPeIleHHs 3agad. JTH 3alHCH MOXKHO
paccMaTPHBATE KaK OJUH K3 BO3MOXKHEIX 00pasIoB odopmIie-
HUA pelIeHud.

K xaxxmgomMy DyHKTY NOZ0OpaHBI 3aa4Yl AJOA CAMOCTOATENb-
HOTO PEeHIeHHs, K KOTOPBIM MBI COBETYEM NPUCTYHNATH TOJBKO
IIOCJIe YCBOEHUSA TeOpeTHYecKoro marepuasa. Cpenu samaHuUit
eCTh KaK IPOCTBIe U CPEeIHME IO CJIOXKHOCTH YIPaKHEeHHA, TaK
U TpyIHBbIE 3afa4yn (0COOEHHO Te, KOTOPhie 0D03HAYEHEI «3BE3-
JouKoii» (¥)). CBou 3HAHMA MOJKHO IIPOBEPHUTH, Pellasd 3a5aun
B TecTOBOH dopme us pyopuru «IIpoBeps ceba».

Ecnu nocjie BBITONHEHUA JOMAITHUX 3aJaHUI OCTAETCA CBO-
0oxHOE BpeMs M BbI XOTHTEe 3HATH 0OJbIIE, TO PEKOMEHIyeM
obpaTuThca K pybpuxe «Korgma chemaHsl ypoxkm». Martepuai,
HM3JI0XKEHHBII TaM, HenpocT. Ho TeM uHTepecHee UCOIBITATH CBOU
cuIbl!

Hepsaiite! Henaem ycmexal



Yramaemsbie KoJuiern!

Mebl HageeMcs, UTO 9TOT YUYeOHHK CTAaHET HaZeXHBIM IIO-
MOIIHMKOM B BallleM HeJIEPKOM U 6JaropoZHOM Tpyjhe, i OymeM
HCKDEHHe pajibl, eCJIM OH BaM MOHPABUTCA.

B kHure cobpas OGIIMPHBIA M PasHOOOPASHBIH TUIAKTHIE-
cKkuii Mmatepuan. OgHAKO 3a OOMH VUeOHBIH rof Bce 3agadn
PelIuThL HeBO3MOXKHO, 1A B 3TOM U HeT HeoOxonumocTu. Bmecre
¢ TeM HaMHOro ymo6Hee paboTaTh, KOIZa €CTh 3HAYHTEIBHBIN
3amac sagad. ITO JaeT BOSMOXKHOCTH Peajn30BaTh NPUHIIUIE
YPOBHEBOH Au((epeHIHANNHA W HHIUBUAYAILHOTO MOAXOmA
B 00yueHHH.

KpacHpIM 1IBeTOM OTMedYeHEI HOMepa 3a7ad, KOTOPBIE PEeKO-
MEHAVIOTCA IJIA JoMAaIltHeil paboTel, CHHHM [IBETOM — HOMepa
3aad, KOTOPBIE ¢ YUeTOM HHIUBHAYAJILHBIX 0COOeHHOCTEH yua-
muxcA Kjacca Ha YCMOTPEHHE YIUTeJd MOXKHO pemiaTh YCTHO.

Marepuan pyopurku «Korga caemaHbl YPOKH» MOXKHO KC-
[IOJIB30BATH AJIsA PabOTHl MaTeMaTHIeCKOr0 KPYKKa U (PaKkyIb-
TATUBHBIX 3aHATHIL,

HKemaem TBOPUECKOr0 BIOXHOBEHUSA U TEPHEHUA.

YCJIOBHBIE OBO3HAYEHWA I

n BaJlaHUsA, COOTBETCTBYIOIWME HAYAJbHOMY M CpeZHEMY
YPOBHAM y4YeOHBIX HOCTUKEHUI;

n' B3alaHUsA, COOTBETCTBYIOIIHME JOCTATOYHOMY VYPOBHIO
yueOHBIX JOCTHXKEHUL;

n”  3aJaHHUsA, COOTBETCTBYIOIME BHICOKOMY YPOBHIO YIeOHBIX
TOCTHKEeHMUI;

n’ 3ajadyd JJIs MaTeMaTHUYeCKUX KPYKKOB H (haKyJIbTaTHBOB;

O=w 3zamayu, B KOTOPBIX IOJYYEH Pe3yJIbTAT, KOTOPBIH MOYKHO
HMCIOJB30BATh IPH PelIeHn IPYTUX 3aad;

® JOKaBaTeabCTBO TEOPEMBI, COOTBETCTBYIOIIEE NOCTATOUHOMY
YPOBHIO YUeOHBIX JOCTHXKEeHHIT;

@ JOKa3aTeJbCTBO TEOPEMBI, COOTBETCTBYIOILEE BEICOKOMY
YPOBHIO YUeOHBIX JOCTHIKEHHIT;

JI0Ka3aTe/ILCTBO TEOPEMBI, He 00A3aTe/IbHOe IJIs U3YUIeHIs;
OKOHYaHHE JOKA3aTeJIbCTBa TEOPEMBIL.
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PELLIEHWE 1
TPEYTOJIbHMKOB

B 3ToM naparpade Bbl y3HaeTe, YTO NpeacTaBnsioT cobom cuHyc, ¥
KOCWHYC 1 TaHreHc yrna o, rae 0° < o < 180°.

Bbl Hay4mTeCh MO [IBYM CTOPOHAM TpeyrofbHUKa 1 yriay Mexay
HMW HAXOAWTL TPETLIO CTOPOHY, a TaKXe NO CTOPOHE 1 AABYM Npusie-
XKALLWM K He yrnam HaxoauTb [1Be ApYrue CTOPOHbI TPeYroNbHMKA.

B 8 knacce Bbl HAy4MNMCh peLlaTb NPAMOYToNbHbIe TPeYroNbHUKMN.
M3y4mB MaTepuan atoro naparpada, Bbl CMOXeTe peluaTs Niobble

TPeyroNbHUKN.

Bbl Y3HaeTe O HOBbIX q)opmynax, C MNOMOLULBIO KOTOPbLIX MOXHO Ha-

XoOuTk Nnouwaib TpeyroibHMKaE.

1. CUHYC, KOCUHYC U TaHreHc yrna ot 0° o 180°

Mepep v3y4eHreM 3TOro NyHKTa peKoMeHAyeM NOBTOPUTL coflepXkaHne

nyHkTa 14 Ha ¢. 249,

IToHAaTUA «CHUHYC», «KOCUHYC» U «TAHIEHC» OCTPOTO yrJa
BaM 3HAKOMEI M3 Kypca reomMeTpuu 8 Kjacca. Paciimpum aTH
nmoHATHS AasA Jobdoro yriaa o, rae 0° < o < 180°,

B BepxHeil MONYMIOCKOCTH KOOPAUHATHON IMJIOCKOCTH pac-
CMOTPHM IIOJYOKPY/KHOCTH C IIEHTPOM B Hadajle KOOPAWHAT,
pazuyc Koropoit pasen 1 (puc. 1). Tarkywo HOAyOKpPYRKHOCTH

Ha3BIBAIOT eTHHHYHOM.

Byznewm rosoputh, uto yray o (0° < o < 180°) cooTBeTcTBYET

Touka M eJUHHYHON HOJIYOK-

pyHOCTH, ecau £ MOA = o, zhl

roe Touku O U A HMEIOT COOT-

BeTcTBeHHO KoopauHatel (05 0)  ,r

u (1; 0) (puc. 1). Harrpumep, Ha

pucysake 1 yray, paBaomy 90°, B “\ &
cooTrBeTcTBYeT Touka C; yriy, =3 0 T =
pasaomy 180°, — Touka B;

yray, pasHomy 0°, — Touka A. Puc. 1

5



§ 1. PelueHwue TpeyronbHUKOB

Ilyers oo — ocTpelit yroia. EMy cOOTBeTCTBYeT HeEKOTOpasd
rouka M (x; y) nyru AC (puc. 2). I3 npsaAMOYroasHOrO Tpe-
yroasHuKa OMN umeeM:

ON ; M.
cosol=—-o, =—,
OM sin o OM

ITockoasky OM =1, ON = x, MN =y, T0
cost = x, sina = y.

HraK, KOCUHYC U CHHYC OCTPOro yrja (. — 3TO COOTBETCTBEH-
HO abcrucca W opAMHATA TOYKH M eJUHUYHON IOJYOKPYK-
HOCTH, COOTBETCTBYIOIIEH yIriay o.

Ilony4yeHHBIH pe3yJbTAT IMOACKA3LIBAET, KAK ONpPEHeJUTH
CHHYC U KOCHHYC Jr000r0o yriaa o, rae 0° < o < 180°,

Onpenenenune. KocMHYyCcOM H CHHYCOM yria o
(0° < a < 180°) Ha3BIRAOT COOTBETCTBEHHO alCIUCCY X H Op-
AHHATY Y TOYKH M e;:umnquoii IIOJYOKPYHEHOCTH, COOTBET-
CcTByIOHIIeH yray a (puc. 3).

Ilonp3ysAchk TAKHUM oOmNpejeleHHeM, MOYKHO, HaIlpHUMeEp,
zanucark: sin0° = 0, cos0° = 1, sin90° = 1, c0s90° = 0,
sin180° = 0, cos180° = —1.

] | Y
Cl1 1
______ M (x; y)
y Mg sin o
o N |A_ ! R .
-1 o x 1 % -1 cosaa O 1
Puc. 2 Puc. 3
Ecau M (x; y) — npou3BoJbHASA TOYKA €AUHUYHOI MOIY-

okpy:KHOCTH, TO —1 < x < 1 u 0 < y < 1. CnegoBaTensHo, ANA
aoboro yria o, rae 0° < o < 180°, umeem:
0 <sina<1,
-1 < cosa < 1.
Ecnu o0 — Tynoii yroi, 1o abecrnucca TOYKH eIHHUYIHON II0-
JYOKPVKHOCTH, COOTBETCTBYIOIIEH 9TOMY YIJIy, OTPHIlATEIbLHA.
CnepoBaTesIbHO, KOCHHYC TYIOIO yIrJjia ABJAAETCS OTPHUIIATENb-

6



1. CUHYC, KOCUHYC W TaHreHc yrna o7 0° no 180°

HBIM ucaoM. [IOHATHO, YTO COPABENJIUBO U TAKOe YTBepIKie-
Hue: ecan coso < 0, To o0 — Tyno# MAM pasBepHYTHIIH yroJ.

W3 xypca reomerpuu 8 Kiacca BBl 3HaeTe, UTO AJdA J0O6Or0
OCTPOTO yrja o

sin(90° — o) = cos«,
cos (90° — o) = sina

9T (POPMYJIBI OCTAIOTCA CIPaBeSAMBBIMH M Aad o = 0°,
u gasa o = 90° (y6epuTech B 9TOM CAMOCTOSITEIBHO).

Ilyere yroam oo u 180° — o, rme o0 # 0°, oo # 90° m o # 180°,
cooTBeTCTBYIOT Touku M (x5 y,) u N (x,; y,) eAMHUIHON TIO-
JIYOKpysKHOocTH (puc. 4).

7
1
N(x,;y,) M (x,;y,)
180y — «
a -
-1 N, 0 M1 x
Puc. 4

ITpsamoyroawubie Tpeyronsuauku OMM, u ONN, paBHBI 110 I'ii-
norenyse u ocrpomy yray (ON =OM =1, £ MOM, = Z NON, =
=o). Orciona y, =y, u x, = —x,. CnegosarensHo,

sin(180° - o) = sin,
cos(180° — o) = —cosa

Ybegurech caMOCTOATENBHO, UTO 9TH PABEHCTBA OCTAIOTCS
BepHBIME aaa o = 0°, o = 90°, o = 180°,

Ecau oo — ocTpslil yroy, To, KaK BBl 3HAETE U3 Kypca reo-
MeTpHH 8 KJjacca, CIIPaBeAJINBO TOMKIECTBO

sinfa+cos?2o=1,

KOTOpoe ocTaercs BepHbIM muaa o = 0°, o = 90°, o = 180° (ybe-
AJHUTeCh B 9TOM C&MOCTO&TEHLHO).

7
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! § 1. PelueHwue TpeyronbHUKOB

IIycre o — Tymoit yrom. Torma yroa 180° — o aBasdercs
ocTpeiM. UMeem:
sin® o + cos? o0 = (sin(180° — a))? + (—cos(180° — a))? =
= sin? (180° — o) + cos? (180° — o) = 1.
CunemoBaresbHO, paBeHCTBO sin? o + cos? oo = 1 BeITOJIHAETCA
nna Beex 0° < o < 180°,

Onpepnenenue. Taunrencom yraa o, rae 0° < o < 180°

" o # 90°, Ha3BIBAIOT OTHOLIEHHUE il TO €CTh
’ CDSG’

_ sino
g - cosol

ITockoasKy cos90° = 0, 1o tg o He onmpenenen aas o = 90°,

OueBuziHO, 4TO Kaxkgomy yray o (0° < o < 180°) coorser-
CTBYeT eOuHCMmEeeHHaa TOUYKA eJUHUYHON HOJNYOKPYXKHOCTH.
3HAYUT, KaKIOMY YIJIy 0. COOTBETCTBYET eQUHCTBEHHOE UHCIIO,
KOTOpOe SABJAEeTCA BHAYeHUEeM CUHYyca (KOCHHYca, TAHTeHCa I
a # 90°). ITosToMy 3aBHCHMOCTE 3HAYEHHUSA CHHYca (KOCHHYCA,
TaHreHCa) OT BeJIHMYHHEL yrja ABiadeTcsa (PYHKIIHOHAJIBHOM,

Dyurnuu f (o) = sina, g (o) = cosa, h (o) = tg o, coorBeT-
CTBYIOIIIHE 3THM (DYHKIHOHAJIBHBEIM 3aBHCHMOCTAM, Ha3bIBAIOT
TPHIrOHOMETPHYECKHMH (PYHKIMAMH yria .

O—= 3amaua. Joxaxcume, umo tg(180° — o) = —tgo.

Pewenue
sin(180°-o) _ sina sino
tg 180°-o) = = =— =—tg o
g( ) cos(180°-a) —cosa cos g

IIpumep. Hafigure sin120°, cos120°, tg120°.
Pewenue. UMeem:
V3,

sin 120° = sin (180°-60°) = sin 60° = 5
cos 120° =cos (180°-60°) = —cos 60° = —%;
tg 120° = tg (180°—60°) = —tg 60° = —/3.

p B
® 4 Kakyio NoNyokpy>XHOCTb Ha3bIBAOT eANHIYHOM?
2. lNoAcHWTe, B KaKOM Cly4ae roBOpaT, YTO YINy o COOTBeTCTBYeT
TO4Ka M e[IMHWUHHOWM NONYOKPY>KHOCTU.

8



1. CUHYC, KOCUHYC W TaHreHc yrna o7 0° no 180°

3. Y710 Ha3bIBaOT CMHYCOM yria o, rge 0° < o < 180°7

4. Yto HazbIBaOT KOCUHYCOM yrha o, rae 0° < o < 180°7

5. Yemy paBeH sin0°? cos 0°7 sin 90°7 cos 90°7 sin 180°7 cos 180°7

6. B kakmx npegenax HaxoaaTca 3HavYeHms sinc, ecnn 0° < o < 180°7

7. B kakuvx npepenax HaxoAaTcs 3Ha4YeHus cos o, e 0° < o < 180°7

8. Kakum 4ncnom, nonoXxmntenbHbiM M oTpruaTenbHbIM, aBNsSeTca
CMUHYC OCTPOro yrfla? CUHYC TyNoro yrna? KoCMHyC ocTporo yrna?
KOCKMHYC Tynoro yrna?

9. Kakum yrnom asnsgerca yrof o, ecniv cos o < 07

10. Yemy paBeH sin (180° — a)? cos (180° — a)?

11. Kak cBa3aHbl Mexay cobor CMHYC U KOCWUHYC OIHOTO U TOrO Xe
yrna?

12. YTo Ha3bIBalOT TaHreHcoM yrna o, rae 0° < o < 180° 1 o = 90°7

13. No4emy tg o He onpepeneH ang o = 90°7

14. Kakoe obulee HazBaHWe UMmeloT hyHKUMK f (o) =sina, g (o) = cos o
nh (o) =tgo?

=\, NIPAKTUYECKOE 3AAHVIE mmmmmm

1.° HauepTuTe efUHUYHYIO NOJYOKPYKHOCTL, B3AB 34 eJH-
HUYHBIN OTPE30K IATh KiIeToueK Terpamu. IloctpoiiTe yrou,
BEPIIIMHON KOTOPOro ABJSAETCA HAYAJ0 KOOPAUHAT, a OJHOHN U3
CTOPOH — IIOJIOMHTEeJbHAaA IIOJIYOCh X:

1) KocHHYC KOTOPOro paBeH %;

2) xocunyc Koroporo pasen —0,4;
3) cunyc Kotoporo paseH 0,6;

4) cunyc KoTOpOro paBeH 1;

5) KocuHyc KoTOpOro paseH 0;

6) rocuHyc KOoTOpOrO paBeH —1.

YMNPAXKHEHWS I
2.” Yemy paBeH:
1) sin(180° — ), ecan sina:%;
2) cos(180° — o), ecau coso = 0,7;

9



§ 1. PelueHwue TpeyronbHUKOB

3) cos(180° — o), ecau cosu:—%;
4) tg(180° — ), ecau tgo = —5?
3.” Vrasl o u B cMexHEIE, cosa:—%.

1) Haiigure cosp.
2) Kakoii u3 yrioB o 1 [} ABJAsieTCSA OCTPBIM, 8 KAKOH — Ty-

OpIiM?
4." Haiigure 3HAYEHHE BbIpasKeHHus:
1) 2sin90° + 3cos 0°; 4) 6tg 180° + 5sin 180°;
2) 3sin0° - 5cos180°; 5) cos?2165° + sin?165°;
3) tg 23°-t2 0°- tg 106°; gy Sndreindy

a c0s0°—cos90° "
5. Brerumciaure:

1) 4c0s90° + 2c0s180°; 2) cos0° — cos180° + sin90°,

6.” Uemy paBeH CHHYC yIJa, eClH ero KOCHHycC paBeH: 1) 1;
2) 0?7

7. Uemy paBeH KOCHUHYC yIJa, eClu ero cuHyc paseH: 1) 1;
2) 0?7

8." Haiigure sin 135°, cos 135°, tg 135°.

9.” Haiigure sin150°, cos 150°, tg 150°.

10."” CymecTByer Ju yroa o, AJs KOTOPOTO:

1) sinOt:%; 3) cosoc=%; 5) coso. = 1,001;
2) sina = 0,3; 4) cosa = -0,99; 6) sina:%?
11." Haitgure:

1) cosa, ecau sinoc:% u 0° < o< 90%

2) cosa, ecau sinoc=l n 90° < o < 180°;

[

-

3) cosa, ecam sino =

4) sino, ecau coso = —0,8.
12." Haiigure:

| o

1) cosa, ecnu sino =

.
2

[V¥]

2) sina, ecau cosol =

Oy | = =



1. CUHYC, KOCUHYC W TaHreHC yrna oT O° oo 180°

13."” BepHo a1 yTBepxIeHHe (0TBeT 0GOCHYHTE):
1) KocHHEYC OCTpOro yriaa GoJpIme KOCHHYCA TYOOTO YIJA;
2) cymecTByeT YyroJ, CHHYC H KOCHHYC KOTODOrO DABHEI;
3) cymecTByeT yroi, CHHYC H KOCHHYC KOTODPOr0o PaPHBL HYJIHY,
4) KOCHHYC YIJa TPEYrOJAbHHAKA MOJKET OBITH PABHEIM OT-
PHOATEABHOMY THCIY;
5) cHHYyC yrJa TpeyroJbHHKA MOM.eT OHTH PABHEIM OTDH-
OATEIBHOMY 9UCAY;
6) xocHHYyC yria TpEeYTONBHMKA MOJKET ORITH PABHEIM HYJIIO;
7) cuHyC yria TpeyrojJbHHKA MOeT OLITh PABHBIM HYJIO;
8) KocHHYC YIJIA TPEYIOJBHAKA MOYKET OBITH PABHEIM —1;
9) cuHyC Yria TPeyroJabHAKA MOKeT OBITh PABHBEIM 1;
10) cuHYC yraa, OTAWYHOTO OT MPAMOro, MeHBIe CHHYcCA
OpAMOre yIia;
11) KocHHYC PA3BEepHYTOrO YIJia MEHBINE KOCHHYCA YIJAa,
OTJIHYHOTO OT PasBepHYTOTO;
12) cHHYCHI CMEXXHBIX YTJIOB PABHEI;
13) KocHHYCH HEPABHBEIX CME)KHBIX YIVIOB ABAAKTCH IPO-
THBOIOJOXHBIMH UHCIAMH;
14) ecaA KOCHHYCEI SEYX YIJIOE PABHEI, TO DABHBL H CAMH
VTIIBI;
15) ecny cHMHYCH ABYX YIVIOB PaBHBI, TO PABHBI H CaMH
VTJIBL;
16) TaHreHC ocTpOrO yria Goaeme TaHreHca TYmoOro yria?
14." CpaBHHTe ¢ HyJ€M 3HAYUCHNE BHIDAKEHHA:
1) 8in110° cos 140°; 3) sin 128° cos? 130° tg92°;
2) sin80° cos100° cos148°; 4) sin70° cos90° tg104°,
15." B 1tpeyroapanke ABC masecTHO, uT0 £ B = 60°, ToOU-
Ka O — NeHTP BOMCAHHONH OKPYIRHOCTH. UeMy DABEH KOCHHYC
yraa AQOC?
16." Toura O — IeHTp OKPY’KHOCTH, BIMCAHHOM B Tpeyroib-

HHK ABC, cos £ BOC = —%. Haiingure yroa A TpeyroJsHHKA.

17." HajipaTe 3HAYEHAE BRIDAKCHHAA:

1) 2 8in120° + 4 cos 150° — 2 tg135°%;

2) c08120° - 8 sin?150° + 3 cos90° cos162°;
3) cos180° (sin135° tg60° — cos135°)2,

n



§ 1. PelueHwue TpeyronbHUKOB

18." Yemy paBHO 3HaUeHHE BBLIPAKEHUA:

1) 2 sin150° — 4 cos 120°;

2) sin90° (tg150° cos135° — tg120° cos 135°)%?

19." Haiigure 3HaueHNe BLEIpaKeHUsA, He MOJL3YAChL TabJIu-
IIaMH U KaJIbKYJIATOPOM:

) sinl8® ) c0s18° | 3) tg18°
sin162°’ cos162°’ tg162°”
20." Beruucaure:
sin 28° cos49° tg12°
D sin152°’ 2) cos131°’ 3) tg168°’

21." Haiifure cyMMy KBaJpaTOB CHHYCOB BCEX YIJIOB NpHA-
MOYT'OJILHOT'O TPEYTOJIbHHKA.

22." Haiizgure cyMMy KBajpaToB KOCHHYCOB BCeX YIJIOB Np-
MOYT'OJILHOT'O TPEYIOJbHHUKA.

YNPAXKHEHUA )19 NOBTOPEHAS NN

23. BricoTa mapaJsiesorpaMMma, OPOBeAeHHAsd H3 BEPIINHBI
TYHoro yrja, paBHa o CM H JeJHUT CTOPOHY IlapaJjejiorpamMmma
nomogam. OcTpelit yroa napannenorpamma pasen 30°. Haiimu-
Te AUAroHajb IIapaJjjejorpaMMa, IIPOBedeHHYI0 M3 BEPIIHHEI
TYnoro yrJja, 4 yrJjbl, KOTOpble OHa o0pasyeT cO CTOPOHAMH
rnapaJjieiorpaMmma.

24, IIpavas CE napanienabHa 00K0OBOM cTopoHe AB Tpanernun
ABCD u genut ocHoBauue AD nHa orpesku AE u DE Takue, 410
AE =7 cm, DE = 10 cm. Haligure cpefiHIOK0 JTHHUIO TPaMeuu,

roTOBMMCSH K U3YYEHUIO HOBOW TEMbI &

25. JIse cTopoHBI TpeyroasHUKa paBHBL 8 cM u 11 cm. Moxer
JU YroJji, IPOTHUBOJIEKAIIUNA CTOPOHE MJUHOH 8 cM, OBITH:
1) Tyaeim; 2) npameiM? OTBeT oOocHYITE.

26. B tpeyronpauke ABC npoBesena Beicota BD, / A = 60°,
£ C=45° AB = 10 cm. Halinure cropouny BC.

27. Haitimure Boicory BD tpeyronpuuka ABC U IIPOEKIIUIO
cropoHbsl AB Ha npamyo AC, ecnu /£ BAC = 150°, AB = 12 cMm.

12



2. Teopema KOCUHYCOB

2. Teopema KOCUHYCOB

W3 mepBoro mpuaHaKa paBeHCTBA TPEYrOJBHUKOB CJENYeT,
YTO ZBe CTOPOHBI U YrOJIl MKy HUMHU OJHOBHAYHO ONPeNesaioT
TPeyroJbHUK, A 3HAYWUT, M0 YKAa3aHHBIM 3JEeMEeHTAM MOYKHO,
HaOpHMep, HAWTH TPEThI0 CTOPOHY TpeyroJabHukKa. Kak ato
cHeNaTh, MIOKA3bIBAET CIeAYIOIas TeopeMa.

Teopema 2.1 (reopema kKocumHYycoB). Keadpam
CMOpPOHbL. MPeYyzoibHUKA PA6eH cymme Kéadpamos 06yx
dpyzux cmopon Munyc ydeoennoe npousgedenue IMux cmo-
POH U KOCUHYCA Y2na Mmexwdy HUMU.

Hoxazamenvemeo. © PaccMoTpuM Tpe- B
yroneHuk ABC. JlorkaskeM, HAIIPUMED, YTO
BC? = AB? + AC? — 2AB-AC -cosA.
Bo3MOKHEBLI TpU caydas:
1) yron A — ocTpBbIii; A D C
2) yron A — Tynoii;
Puc. 5

3) yron A — npaMoii.

e Paccmorpum nepsrwlit cayuaii. Ecau £ A < 90°, 1o Torga
xoTa ObI oguH u3 yraoB B u C aBnserca ocTpeiM. IlycTs, Ha-
npumep, ~ C < 90°, IIposenem BeicoTy BD (puc. 5).

Wz A ABD nonyuaem: BD = AB-sinA, AD = AB-cos A.

13 ABDC noanyuaem: BC? = BD? + CD? =

= BD? + (AC — AD)?’ = AB?-sin’ A + (AC — AB-cos A)* =
= AB?.sin? A + AC? — 2AC-AB-cos A + AB?.cos* A =
= AB?-(sin? A + cos? A) + AC? — 2AC-AB-cos A =
= AB? + AC? — 2AB-AC-cos A.

Ecnu 2 C = 90°, to £ B < 90°. Torpa HaZ0o IPOBECTH BBICO-
Ty Tpeyroiabuuka ABC u3s Bepmmusl C. JlajbHelilee qoKasa-
TeJIBCTBO AHAJOTHYHO PACCMOTPEHHOMY.

e Jlna cnydad, Korjga yron A — Tynoi,

B mpoBegeM BeicoTy BD Tpeyroasauka ABC
(puc. 6).
W3 A ABD mnonygaem: BD = AB x
x sinZ BAD = AB-sin(180° — £ BAC) =
= AB-sin/ BAC, AD = AB-cos/ BAD =
D A Y — AB-cos (180° — / BAC) =

Puc. 6 = —AB-cosZ BAC.
13



§ 1. PelueHwue TpeyronbHUKOB

W3 A BDC noayuaem: BC?2 = BD? + CD? = BD? + (AC + AD)? =
= AB?.sin’? £/ BAC + (AC — AB-cosZ BAC)’ =

B = AB? + AC? — 2AB-AC-cos £ BAC.
e Ecnu yron A — npamoii (puc. 7), ToO
cos A = 0. JokazpiBaeMoe paBeHCTBO TIPUHHU-
MaeT BHL
BC? = AB? + AC?
A C u Boipascaer Teopemy Ilmgaropa Ana Tpe-
Puc. 7 yroasauKa ABC (£ A = 90°). A

Ta uacTs MOKA3aTENLCTBA, B KOTOPOIH PACCMOTDEH CJIy4Aaii,
Korma £~ A — nOpsAMoOi, NokasbiBaeT, uTo Teopema Iludaropa
ABJIAETCSA YACTHBIM CJIydaeM TeopeMbl KocHHYycoB. 1loaTomy Teo-
peMa KOCHHYCOB siBJsieTcss o0obmieHuem Teopembr ITudaropa.

Ecau Bocmonns3oBaThcsA 0603HAYEHUEM JAJIA CTOPOH U YIJIOB
TpeyroapHuKa ABC (cMm. ¢opsaim), To, HAOpUMED, AJA CTOPO-
HBI @ MOYKHO 3aMHCATh:

a® = b? + ¢? — 2be cosoa.

C moMomIBI0 TeopeMBI KOCHHYCOB, 3Hasd TPH CTOPOHBI Tpe-
YLOJNBHUKA, MOYKHO ONPENeNIUTh, ABIAETCA JIX OH OCTPOYIrOJb-
HBIM, TYIOYTOJBHEIM HJH OPAMOYTOJBHBIM.

Teopema 2.2 (ciegcTBHMe M3 TeOpPeMEBl KOCHHY-
coB). Ilyemwv a, b u ¢ — cmopons. mpeyzoarvrnura ABC,
npuvem a — ezo Haubonvuwas cmopouna. Ecau a* < b* + 2,
mo mpeyzonvHuk ocmpoyzoavusiii. Ecau a* > b* + ¢*, mo
mpeyzonvrhuk mynoyzonvuvili. Ecnu a’ = b* + ¢, mo mpe-
Y2ONbHUK NPAMOY2ONbHBLIL.

Hoxazamenvcmeo. © NUmeem:
a? = b% + ¢? — 2bccosal.

Orcroga 2bc coso = b? + ¢2 — a2,

IIyere a? < b? + ¢ Torga b? + ¢ — a@? > 0. CnenosarensHo,
2bec cosa > 0, To ecthb cosa > 0. IToaTomy yroam o — OCTPBII.

IlockonpKy @ — HaubGoJbIas CTOPOHA TPEYroJbHHKA, TO
OPOTUB Hee JEeKUT HANOOJBIITUN YyroJ, KOTOPBIH, KaK MBI JI0-
Kasaiu, aBadeTca ocTpbIM. CleqoBaTelbHO, B 3TOM Caydae
TPEYroJbHUK ABJISETCA OCTPOYIOJbHBIM.

IIyers a? > b%2 + ¢%. Torma b? + ¢ — a? < 0, a sHauur,
2bccoso. < 0, To ects cosa < 0. CnemoBaTeabHO, YIOJ OL — TYIIOMA.
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2. Teopema KOCUHYCOB

IIycts a? = b? + ¢2, Torma 2be coso = 0, To ecTh coso = 0.
Orcroma o = 90°. A

O-w 3apxaua. [Joxaxcume, umo cymma keadpamos ouazo-
HaJell napannienoZpamma paena cymme Keadpamoe 6cex €20
CMOPOH.

Pewenue. Ha pucyaxke 8 usobpakeH mapaJjjesorpamMmm
ABCD.

IIycte AB = CD = a, BC = AD = b, B b C
Z BAD = o, Torga /£ ADC = 180° - q.,
13 A ABD 1nio TeopeMe KOCHHYCOB a a
BD? = a* + b* — 2ab cosa. (1)
W3 A ACD no TeopeMe KOCHHYCOB A b b
AC? = a* + b? — 2ab cos(180° — o) min Puc. 8

AC? = a? + b? + 2abcoso. (2)

Crnoxus pasercrtsa (1) u (2), monyaum

BD? + AC? = 2a? + 2b2.

IIpumep 1. B tpeyroasauke ABC cropoHa AB Ha 4 cMm
ooasmie cropousl BC, / B = 120°, AC = 14 cm. Haiigure cro-
poubl AB u BC.

Peuwenue. Ilo TeopeMe KOCHHYCOB

AC? = AB? + BC? — 2AB-BC cosB.,

IIycre BC = x cm, x > 0, Torma AB = (x + 4) cwm.

Hmeem:

142=(x +4)* + x2 - 2x (x + 4) cos120°;

196 =x%+8x+16+x*-2x (x+4)" —%);

196 = 2x? + 8x + 16 + x (x + 4);
8x* + 12x — 180 = 0;
x?+ 4x — 60 = 0;
x, = 6; x, = -10.
Kopens x, = —10 He ymoBierBopser ycaosuwo x > 0.
CnenmosatensHo, BC = 6 ¢cm, AB = 10 cmMm.

Omeem: 10 cm, 6 cm.

IIpumep 2. Ha cropore AC tpeyronsauka ABC oTMeTHIn
Touky D Tak, uro CD : AD =1 : 2, Haiigure orpesoxk BD, eciau
AB =14 cm, BC =13 c¢m, AC = 15 cMm.
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§ 1. PelueHwue TpeyronbHUKOB

A

Puc. 9 Puc. 10

Pewenue. Ilo Teopeme KocuuycoB u3 A ABC (puc. 9):
AB? = AC? + BC? — 2AC- BC cosC,
OTCIOZIA
AC*+BC*-AB® _15°+13°-14® _ 225+169-196 _ 33
24C-BC  2-15-13  2:15-13 65

cosC=

ITockoneky CD : AD=1: 2, T0 CD=%AC=5 CM.
Torna uz A BCD:
BD?*=BC?+CD?-2BC-CD-cosC =

=132+52-2-13-5-32 _128,
65

CnemoBartenbHO, BD =+/128 = 82 (cm).
Omeem: 8J2 cwm.

IIpumep 3. [IBe CTOPOHBI TPEYroJbHUKA PaBHBI 23 cM
u 30 cM, a MeguaHa, IpPoBelleHHAA K OOJBINEH U3 M3BECTHBIX
cropoH, — 10 cm. Hailigure TpeTbio CTOPOHY TPeyroJabHUKA.

Pewenue. Ilycrs B Tpeyroasanke ABC (puc. 10) AC = 23 cm,
BC = 30 cm, orpesox AM — menuana, AM = 10 cm,

Ha npomonmxenuu orpeska AM 3a ToukKy M OTIOMKHM OT-
pesox M D, paBubrii meguane AM, Torga AD = 20 cm,

B ugersipexyroasauke ABDC guaronanu AD u BC toukoit M
nepeceueHusa mensatrca nonoaam (BM = MC mno yciaoBuio,
AM = MD no noctpoenuio). CieqoBaTebHO, YeTHIPEXYIOJIBHUK
ABDC — napanjesorpamm,

ITo cBoiicTBY AuaroHajel mnapaJjjejlorpaMmMa HMeeM:

AD? + BC? = 2 (AB? + AC?).

Torga

202 + 302 = 2 (AB? + 23?%);
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2. Teopema KOCUHYCOB

400 + 900 = 2 (AB? + 529);

AB%=121:
AB =11 cm.
Omeem: 11 ecm.
B ]

® 4 Cpopmynmpynre Teopemy KOCUHYCOB.

2. OCTpoyrofibHbIM, NPAMOYTOfIbHBIM UK TYNOYrofibHbIM ABASETCS
TPEeYroNbHWK CO CTOPOHaMU a, b W ¢, TAe a — ero HanbonbLUas cTo-
poHa, ecnu:

Na’<b +c
2yt > P+ e
Na=b+¢2?
3. Kak cBA3aHbl Mexy cobol AMaroHany 1 CTopoHsl NapannenorpammMa?

YMNPAXXHEHUS I

28." HaiizuTe HEeM3BECTHYIO CTOPOHY TpeyroabHHKa ABC,
ecJIn:

1) AB =5 cm, BC = 8 cm, ZB = 60°;

2) AB = 3 cm, AC=22 cm, ZA = 135°.

29." HaiiiuTe Heu3BeCTHYIO CTOPOHY TpeyroabHuka DEF,
ecJIm:

1) DE = 4 em, DF =23 em, ZD = 30°;

2) DF =3 cm, EF =5 cm, £ F =120°.

30." CroponsI TpeyroabpEuKa paBHEI 12 cM, 20 cm u 28 cMm.
HatiguTe HauboJBIINK YyIroJ TpeyroJbHUKA.

31." CTOpOHEI TpeyroJbHUKA PAaBHBI NIT) cM, HBem u 7 cMm,
Haiigure cpegHHI 0 BeJIHYUHE YroJ TPeyroJbHHKA.

32.° YcTaHOBHUTE, OCTPOYIOJBHBIM, IPAMOYTOJIBLHBIM WU TY-
[IOYTONBHBIM ABIAETCA TPEYTOJBHUK, CTOPOHELI KOTOPOI'O PABHEL:

1) 5cem, Tem u 9 cm; 3) 10 cm, 15 cm u 18 cm.

2)5cm, 12 cm u 13 cm;

33." CropoHBI TpPeyroJbHMKA PaBHBI 7 ¢M, 8 ¢cMm 1 12 cm,
BepHo 11 yTBep:KAeHHEe, UTO HJAHHBIA TPEYroJbHUK — OCTPO-
VTOJNBHBIIH?

34.° JlokaKuTe, 4TO TPEYyroJbHHK CO CTOpOHaAMH 8 cM,
15 ¢cm u 17 cm ABAsieTCA OIPAMOYTOJBHBIM,

17



§ 1. PelueHwue TpeyronbHUKOB

35.° CTopoHBI mapajieorpaMMa PaBHEI 242 emu 5 cM,
a oguH M3 yrJoB paBeH 45°. HaliguTe AuaroHaanu mapasiieso-
rpaMmma.

36.° B rpanenuu ABCD (BC | AD) ussectso, uto BC = 3 cmM,
AD =10 cm, CD =4 em, / D = 60°. Haligute guarosajn Tpa-
Tenn.

37.° Ha cropose AB paBHOCTOPOHHEro TpeyroabHuka ABC
ormeueHa Touka D Tak, uto AD : DB =2 : 1. Haiinute oTpe3ox
CD, ecitu AB = 6 cM.

38.° Ha runorenyse AB npaMoyrojasHOro TpeyroasHuka ABC
oTMeueHa TouykKa M Tak, uro AM : BM =1 : 3. Haiigure or-
pesok CM, ecnu AC = BC = 4 cM.

39." [Ise CTOPOHBI TPEYTOJIHHUKA PABHBL 3 CM U 4 CM, a CUHYC
35 5
yrJjia MeKJay HUMU DaBeH Ta. Hailigute TpeTbi CTOPOHY Tpe-

yroapHEnKa. CKOJMBKO pelleHUIl UMeeT 3afada?

40." B tpeyroasauke ABC ussectHo, uro / C = 90°, AC =
= 20 ¢m, BC = 15 c¢m. Ha cropore AB ormeTuau Touky M Tak,
aro BM = 4 cm. Haiigure gnuny orpeska CM.

41." Ha npomoJsKeHHU THOOTeHY3bl AB IpaAMOYroJabHOI0
paBHOGegpeHHOro TpeyroabHuKa ABC 3a TOUKy B 0oTMeTHIH
Toury D Tak, uro BD = BC. Haiigurte orpezok CD, eciu Kartet
Tpeyroabanka ABC paBeH a.

42." B tpeyroapauke ABC ussectHo, uto ~ C = 90°, AB =
=13 e¢m, AC = 12 ¢m. Ha npogomxenun rumoreHyssl AB sa
TouKky B ormerunu touxky D Tak, uro BD = 26 cm. Haiigure
nanunay orpeska CD,

43." IleHTp OKPY’XHOCTH, BOUCAHHOH B IPAMOYIrOJIbHBIH
TPEeYroJbHUK, HAXOAUTCA Ha PACCTOAHMUAX @ M b OT KOHIIOB
runoTenyssl. Haijure rUmoTenysy TpeyroJlbHUKA.

44." Touka O — IEHTP OKPYKHOCTH, BIMCAHHON B TPEYTOJLHUK
ABC, BC = a, AC = b, / AOB = 120°, Haiigure cropony AB,

45, JIBe CTOPOHBI TPEYTOJBLHUKA, YroJ MeMKAY KOTOPBIMHU
paBes 60°, oTHOcATCA KaK b : 8, a TpeThbsA cTopoHa paBHa 21 cMm.
HaiiguTe HeM3BECTHBIE CTOPOHBI TPEYTOJbBHUKA.
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2. Teopema KOCUHYCOB

46." [IBe cTOPOHEI TPEYrOJILHUKA OTHOCATCA Kak 1 : 23 u 06-
pasyioT yroJ, pasubrit 30°. TpeTbsa CTOPOHA TPEYTroOJbLHHUKA PaBHA
27 cm. HaiignTe HeM3BeCTHBLIE CTOPOHELI TPEYTOJIBHUKA.

47." CyMMa [IBYX CTOPOH TPeyroJbHHKA, 06pasyIondX yroia
120°, paBHa 8 ¢cM, a AJAHMHA TPEThEll CTOPOHBI COCTABJIAET 7 CM.
HaiiguTe Hem3BeCTHBIE CTOPOHBL TPEYTOJBHUKA.

48." JIBe CTOPOHBI TPEYTOJBHUKA, YTOJ MEXKAY KOTODPBIMHU
paBen 120°, otHocaTcs Kak 5 : 3. HaliguTe CTOPOHBI TPEyIoJb-
HUKAa, ecJu ero mepumerp paseH 30 cm.

49." JIse cTOPOHBI TpeyroabHUKa paBHbl 16 cm u 14 cm,
a yroJji, NpoTHUBOJEKAIIUA MeHbIIeil U3 M3BECTHBIX CTOPOH,
paseHn 60°. HaiinuTe HeHM3BECTHYIO CTOPOHY TPEYroJbHUKA.

50." JIBe cTOpPOHBI TpeyroJbHUKA paBHBI 15 cM u 35 cm,
a yroJ, OpoTHBOJIeKAIUKE Ooabliell U3 U3BECTHBIX CTOPOH,
pasen 120°, HaliguTe nepuMeTp TpeyroJbHHUKA,

51." Ha cropone BC tpeyroabanka ABC oTMeTHIH TOUYKY D
Tak, uro CD = 14 cm. Haiigure orpesox AD, ecaiu AB = 37 cm,
BC =44 cm u AC = 15 cwm.

52." Ha cropone AB Tpeyronbauka ABC ormernau Touky K,
a Ha npoxoKeHun cTopoubl BC 3a Touky C — Touky M. Haii-
nurte orpesox MK, ecniu AB =15 e¢m, BC =7 cm, AC = 13 cm,
AK =8 c¢cm, MC = 3 cMm.

53." OnHa U3 CTOPOH TPeyroJbHUKA B 2 pasa 6oJiblie Apyroi,
a yroJ Mexay aTuMmu cropoHamu coctaBiaser 60°. Ilokakure,
UTO HAHHEBIN TPEYroJbHHUK SBJISAETCA IPAMOYTOJbHBIM.

54." JlokakuTe, YTO eCJU KBaApaT CTOPOHBI TPeyroJbHUKA
paBeH HENOJIHOMY KBaJApaTy CYMMBI IBYX APYTHX CTOPOH, TO
MIPOTHBOJIEKAINUL 9TOH cTOpoHe yroJa paBedn 120°,

55." JlokaskuTe, 4TO €CIU KBaApaT CTOPOHBI TPEYroJbHHUKA
PaBeH HeNOJHOMY KBaApaTy PasHOCTH ABYX APYIHX CTOPOH, TO
MIPOTHBOJIEKAIUL 9TOH CcTOpoHEe yroJ paseH 60°.

56." IlBe cTOpOHBI mapaJesorpaMma paBHeI 7 cm u 11 cM,
a omHa us auaroHanei — 12 cm, Hafigure BTOpyIO AHaroHa b
napaJuiesorpaMma.

57." Tuaromanu napainenorpamma pasasl 13 cm u 11 e,
a ogHa us3 cropoH — 9 cm. Haligure mepumeTp mapaJjiieso-
rpaMMa.
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§ 1. PelueHwue TpeyronbHUKOB

58." luaronanu mapajjenorpaMma paBHel 8 cm u 14 cm,
a4 ofHA M3 CTOPOH Ha 2 cM Oojbline apyroii. Haligure cTOpoHBI
napaJijiesorpamMmMma.

59."” Croponsl napannenorpamma passsl 11 cm u 23 cMm, a ero
JUATOHANH OTHOocATcA Kak 2 : 3. HaiiguTe guaroHanu mapad-
JleJorpaMma.

60.” B rpanenuu ABCD (AD | BC) ussectHO, uT0 AB = 5 cM,

BC=9¢m, AD=16 cm, cos A= % Haiigure cropony CD tpa-
MeIin.

61.” B tpanenuu ABCD (AD | BC) usBecTHO, UTO
AB=+15 cm, BC =6 cm, CD =4 e¢m, AD = 11 em. Haiinure
KocuHyc yraa D Tpamenuu.

62.” Haiinure muaronans AC gerbipexyronbHuka ABCD,
€CJIM OKOJIO Hero MOYKHO OIIMCATh OKPYKHOCTH, U AB = 3 cmM,
BC=4¢m,CD=5cm, AD =6 cMm.

63.” Mo>XHO JI11 OIIUCATH OKPY’KHOCTH OKOJIO YeTHIPeXyToJbHHI-
ka ABCD, ecnu AB=4 cm, AD=38cm, BD=6c¢cmu 2 C = 30°7

64.” [loxkasxure, YTO IPOTUB GONBIIEro Yria MapajieIorpam-
Ma JIeKUT 60abmIaa auarosanb. ChopMyaupyiiTe U ZOKaKUTe
obpaTHOe yTBep:KAeHUE.

65.” Cropons! TpeyroabpHuKa paBHsl 12 ¢, 15 cm u 18 cm.
Haiigure 6UCCEKTPHCY TPEYroJbHUKA, NPOBEJEHHYIO U3 Bep-
IIUHBI €r0 HaubGOJBIIero yria.

66.” OcHOBaHUe paBHOGEIPEHHOIO TPEYroJbHUKA PABHO 5 €M,
a bokoBas cropoHa — 20 cm. Haiigure GUCCEKTPUCY TPEYTOdb-
HHKAa, IPOBEAEHHYIO M3 BEPIINHBI yrja IIPA ero OCHOBAHMU.

67.” CropoHEBI TpeyroJbHMKa paBHEI 16 cM, 18 cm u 26 cMm.
HaiiguTe Mequany TpeyroJbHHKA, IPOBEJEHHYIO K ero 6oJIbIei
CTOpOHE.

68." OcnoBanuMe paBHOGEJPEHHOr0 TPEYroJbHUKA DPABHO

4\/5 cM, a MefiiaHa, MpoBe/ieHHasA K GOKOBOI CTOpPOHE, — 5 CM.
HaiiguTe 60KOBYIO CTOPOHY TPEYTOJIBHUKA.

69.” JlBe cTOpoHBI TpeyroJbHHKa paBHBl 12 cMm u 14 cm,
a MejHaHa, IPOBeJeHHAA K TpeThed cTopoHe, — 7 cM. Haiigu-
Te HEU3BECTHYIO CTOPOHY TPEeyroJbHUKA.

70.” B tpeyroasauke ABC ussecTHo, uro AB = BC, / ABC =
= 120°. Ha npomomkeHnun orpesxa AB 3a TOuKy B oTMeTHIN
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2. Teopema KOCUHYCOB

rouky D Ttak, utro BD = 2AB. JJokaXure, 4TO TPEYroJbHUK
ACD paBHOOeApEHHBII.

71." Ilokaxxure, 4To m, =%v‘2a2+2b2—cz, roe a, b mwe —

CTOPOHEI TPeyroJbHHKA, mc — MeJHaHa TpeyroJbHHKAa, IIpo-
BeJeHHad K CTOPpOHE C.

YNPAXKHEHUA A1 MOBTOPEHASA NN

72. B okpy:xHOCTH ITpoBeneHsl guametp AC u xopaa AB, pas-
Had paguycy okpysKHocTH. Halizmre yrabsl Tpeyronbauka ABC.

73. OnuH u3 yrios, o6pa30BaBIINXCA IIPH [I€PEeCeUYCHUHU OMC-
CEeKTPHCHI YIJIa MapajljIeIorpaMMa ¢ ero CTOPOHOI, paBeH OJHOMY
M3 YIrJI0B mnapanienorpamma. Haiiaure yrisl napajiaeaorpaMMa.

74. B tpeyronpauk ABC Bnucan napannenorpamm ADEF
TaK, 9YTO yroa A y Hux obmuii, a Touku D, E u F npuHagIexar
cooTBeTcTBeHHO cTopoHam AB, BC u AC tpeyroasHuka., Haii-
auTe cTopoHbl napannaenorpamma ADEF, ecnu AB = 8 cm,
AC =12 cm, AD : AF=2: 3.

[]

{/ TOTOBUMCSA K U3YYEHUO HOBOW TEMbI B

75. Haiigute yron ADC (puc. 11), ecau £ ABC = 140°.
76. Haiigute yroa ABC (puc. 12), ecain £ ADC = 43°,

D

D AL
A A

B

Pue. 11 Puc. 12 Puc. 13

77. Orpesox AB — auaMeTp OKPY/KHOCTU, PAAHUYC KOTOPOIi
paseH R, / ABC = o (puc. 13). Haiinure xopny AC.

OO0HOBHUTe B IaMATH COJAepKaHue NyHKTa 8 Ha c. 247.
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§ 1. PelueHwue TpeyronbHUKOB

3. Teopema cMHYycOB

W3 BTOpOrO mpusHaKa PaBEHCTBA TPEYTOJbHUKOB CIERYeT,
YTO CTOPOHA M [OBa IpPHJEKANIMX K Hell yrja OJZHO3HAYHO
onpeneadaoT TpeyroabHUK. ClemoBaTenbHO, MO0 YKA3aHHBIM
9JIeMEeHTaM MOKHO HAWTH IBe APYIrUe CTOPOHBI TPEYTOJbHHUKA.
Kak aTo cmenarTh, IOACKA3bIBAET TaKas TeopeMa.

Teopema 3.1 (reopema cuuycoB). Cmoponst mpe-
Y2O0NbHUKA NPONOPYUOHALbHBL CUHYCAM NPOMUGONLEHAULUX
yznoe.

JJemma. Xopda oxpymnocmu paéna npouiéedenuro dua-
mempa Ha cunyc 1106020 ENUCAHHOZ0 Y21d, ONUPAIOULEZOCA
Ha Imy xopdy.

Hokxaszamenvcmeo. © Ha pu-
cyake 14 orpesok MN — xopza
OKPY/KHOCTH C IIeHTPOM B Touke O.
IIposegem pmuamerp MP. Torpa
Z MNP = 90° gax BIOHMCaHHBIN,
onupaloiicsa Ha guameTp. IlyeTs
BenuuYUHA BOucanHoro yraa MPN
paBHa 0. Torga U3 IpPAMOYTOJBEHOTO
TpeyroabHuKa MPN nonydaem

MN = MP sino. (1)

Bce BnucanHBIe yribl, ONHPAro-
muecda Ha xopay MN, pasusr o wnu 180° — o, CinenosarensHo,
HX cHHYCHI paBHBIL. IloaTomy monydueHHoe paBeHCTBO (1) copa-
BEe/[JINBO JAJIA BCEeX BOHMCAHHBIX YIJIOB, OMHMPAIOIHXCA HA XOP-
oy MN. A

Terepb MBI MOXKEM JOKa3aTh TEOPEMY CHHYCOB.

Horxazameavemeo. © Ilycrs B Tpeyronsauke ABC usBecT-
HO, uT0 AB = ¢, BC = a, CA = b. [lokaxem, 41O

a b c

sinA sinB  sinC’

IlycTes paguyc ONMCAHHON OKPYKHOCTH TpeyroabHuKa ABC
paser R. Torma mo Jsemme a = 2RsinA, b = 2RsinB,
¢ = 2R sinC. Orcrona
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3. Teopema CUHYCOB

a b ¢

sindA sinB  sinC A

Cnepncrrue. Paduyc onucannol OKpYyicHOCMU Mpeyzonib-
HUKA MONCHO 6bLYUCIUME NO GopMmyne

_a
2sina’

20e & — CcmMOpOHA MPeYzoNbHUKA, 0. — NPOMUEONEH AU UL
eil yzon.
IIpumep 1. B tpeyronsauke ABC usBectso, uto AC =
=2 cMm, BC =1 cMm, £ B = 45°, HaiiguTe yron A.
Pewenue. Ilo TeopeMe CHHYCOB
BC _ AC
sinA sinB’

Torga umeem:
BCsinB _1-sin45° _ﬁ_\/—_l
N > T
ITocrkoabpry BC < AC, 10 £ A < Z B. CnemoBarenpHo, £ A —

sin A =

ocTpeiii. OTCIOfa, VIUTBIBAA, YTO Sin A = l, nonygaem /£ A = 30°,
Omeem: 30°. g
IIpumep 2. B tpeyronsauxke ABC usBectHo, uto AC =
=~/§ cMm, BC =1 cm, £ A = 30°, Haiinure yroa B.
Pewenue. Umeem:

BC _ AC c
sinA sinB’
i B= ACsin A =ﬁ.
BC 2
Taxk gag BC < AC, o L/ A < /Z B. 2 ¥ B
Torma yros B MoskeT OBITh KaK OCTPBIM, A1 B

Tak u TyneiM. Orcroma £ B = 45° unu 5
Z B =180° — 45° = 135°, P 15
Omeem: 45° mnau 135°.
IIpumep 3. Ha cropone AB tpeyroasuuka ABC (puc. 15)
ormeTunu Touky D Tak, uro ~ BDC =y, AD = m. Hatigure BD,
ecimn L A=0o, £ B=0.
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§ 1. PelueHwue TpeyronbHUKOB

Pewenue. 2 BDC — BHemrHH# yroa tpeyroiapauxa ADC,
Torma ~ ACD + £ A=/ BDC, orcioga £ ACD =y — o.
s A ADC no teopeMe CHHYCOB:
¢cD _  AD
sin Z CAD ~ sin £ ACD"
ADsin ZCAD _ msina
sin Z ACD  sin(y-o)’

CnenmoBartenbHo, CD =

Wz A BCD:
BD _ CD
sin Z BCD  sin Z CBD’

_CDsin 2 BCD _ m sinasin(180°—(B+7)) _ m sinasin(f+7)

BD , = = .
sin £ CBD sin Bsin(y—) sin Bsin(y-a)

Omeem: m sinosin(B+7v)
" sinPsin(y-o)

C IIpumep 4. Orpesok BD — 6uc-

cekTpuca Tpeyroapauka ABC, / B =

D = 30°, £ C = 105°. Haitqure paguyc

OKPY!KHOCTH, OIMHCAHHONU OKOJIO Tpe-

A B yroaeauka ABC, eciiu paguyc OKDPYK-

Puc. 16 HOCTHU, OMUCAHHOHN OKOJIO TPEYrOJbHHU-

Ka BDC, pasen 86 cm.
Pewenue. Ilycte R, — pajgnyc OKPYKHOCTH, ONMCAHHON
oKoJo TpeyroasHuka BDC (puc. 16), R, =86 cm.

Z/CBD=1/ABC=15°.

3 A BDC:

Z BDC =180° - (£ CBD + Z C) = 180° — (15° + 105°) = 60°,
BC

Torma T 2R,, oTcooja

BC =2R, sin £ BDC =2-8+/6 sin 60° =242 (cm).
Uz A ABC:
Z A=180° - (£ ABC + Z C) = 180° - (30° + 105°) = 45°,
IIyers R — HMCKOMBII Paquyc OKPYKHOCTH, ONTUCAHHON OKO-
Jao TpeyroasHuka ABC.

Torma BC =2R, orciona R = BE =24 (cm).

sin A 2sin A 2sin45h°

Omeem: 24 cm.

24



3. Teopema CUHYCOB

'I) - II——
® 1. Kak Hainu XOpAY OKPY>XHOCTW, €CU M3BECTHbI AMameTp OKpyX-
HOCTU W BMUCAHHBIW Yo, ONUpaioLLMInCs Ha 3Ty xopay?
2. Cchopmynupymnte Teopemy CUHYCOB.
3. Kak HauTn paguyc oKpy>XHOCTK, ONMCAHHOM OKOMNO TPeyrofbHMKa
CO CTOPOHOM a W NPOTUBONEXALLMM 3TON CTOPOHE YINOM o.?

YMNPAXKHEHUS e

78." Haiigute cropony BC tpeyronsHurka ABC, nzobparkeH-
HOTO HA pucyHKe 17 (IIUHBI OTPE3KOB NaHBI B CAHTUMETPAX).
79.° Haijigure yron A tpeyronsanka ABC, nzobpaXeHHOTO
Ha pucyHKe 18 (IIMHBI OTPE3KOB JAHBI B CAHTHUMETDAX).
B

4

e
45°
60°
C
4+/2 A
Puc. 17 Puc. 18

80.° Haiimure cropony AB TpeyroasHuka ABC, ecau AC =
=6 cm, Z B =120°, £ C = 45°,

81." B tpeyroasauke ABC ussectHo, uto AB =12 cm, BC =
= 10 cMm, sind = 0,2. HaiiguTe cunyc yria C TpeyroJbHHKA.

82.° B tpeyroasauke DEF usBectHo, uro DE = 16 cm, £ F =
= 50°, £ZD = 38°. HaiiguTe HeM3BECTHLIE CTOPOHBI TPEYTrOJbHHUKA.

83.° B rpeyronsauke M KP usBectHo, uro KP =8 ¢cM, £ K=
=106°, ~ P = 32°, Haiigure
HEH3BECTHBIE CTOPOHBI TPEY-
roJIbHUKA.

84.° Insa HaXoXKIAeHUA
PaccToAHUA OT TOUKHU A 10
KOJIOKOJbHU B, pacnoio-
JEeHHOI Ha Apyrom Oepery
peuku (puc. 19), ¢ momo-
IbI0 BeX, PYJIETKU U IPHU-
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§ 1. PelueHwue TpeyronbHUKOB

6opa 1A U3MepeHUA YIJIOB (TE0[0IHUTA) OTMETHUIH HAa MECTHOCTH
Tourky C Takyrw, uro ~ BAC = 42°, / ACB = 64°, AC = 20 M.
Kak maiitu paccrosuue or A no B? Haiinure 310 paccrosHue,

85.° B Tpeyronpauxke ABC usBectHO, uto BC =a, £ A = q,
Z C =v. Hatimure AB u AC.,

86.° [Jluaronans napasienorpaMMa paBHa d U 06pasyerT ¢ ero
cTopoHamMu yrael o u . HaiiguTe cTOpOHBI mapaJijeaorpaMmma.

87.° HaiiguTe yron A tpeyroasHuxka ABC, ecau:

1) AC=2cm, BC=1 cm, /B = 135%

2) AC=+2 cm, BC=+3 cm, /B = 45°.

CKOJBKO pellleHHH B KaXAOM ciaydae uMeeT 3amada? OTser
obocHyIiTe.

88.° CymectByeT au TpeyroabHUK ABC Takoii, 94To sind =
=0,4, AC = 18 cm, BC = 6 cm? OtBer obocHyiiTE.

89.° B mpeyronsuuke DEF usBectHO, uTo DE = 8 cM, SinF =
=0,16. Haiigute paguyc OKpy»KHOCTH, OIMUCAHHON OKOJIO Tpe-
yroabHuKa DEF.

90.° Paguyc OKPYsKHOCTH, OITUCAHHOIT OKOJIO TPEeYroJbHUKA
MKP, pasen 5 cM, sinM = 0,7. Haiinure cropouny KP.

91." Ha npopon:keHuu cTopoHbl AB Tpeyroapuuka ABC za
TouKy B ormerunu Toury D. Halimure paguyc OKpYKHOCTH,
ONHCAaHHOH OK0J0 TpeyroabHuga ACD, ecnu £ ABC = 60°,
Z ADC = 45°, a paguyc OKPY»KHOCTH, OIIMCAHHONH OKOJO Tpe-
yroabauka ABC, paseH 4 cMm.

92." Paguyc OKpPYXHOCTH, OIUCAHHOH OKOJIO TPEeyTroJbHUKA
ABC, paBen 6 cm. HaiiguTe pagnyc OKPY»KHOCTH, OITMCAHHOM
okoso TpeyroabHuka AOC, roe O — TouKa mepecedyeHus Ouc-
cekTpuc Tpeyroabauka ABC, ecniu £ ABC = 60°.

93." ITo pucysky 20 naiinute AD, ecau CD = a.

94." Ilo pucyary 21 maiizure AC, ectu BD = m.

B A

Puc. 20 Pue. 21
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3. Teopema CUHycoB

95.' Ha cropore AB Tpeyroabauka ABC oTMeTmIH TOUKy M
TaK, 910 £ AMC = ¢. Halizure orpesox CM, ecim AB = ¢,
LA=w, LACB=y.

96." B Tpeyronsauke ABC ussecTHO, uTo LA =01, £ B = .
Ha cToporBe BC orMeTunu Touky D Tak, ur0 £ ADB = 9, AD =
= m. Haiigure cropouy BC.

97." MoxaxcaTe, 9TO GHCCEKTPHACA TPEYTOABHHKA ASIHAT €ro
CTOPOHY HA OTPE3KH, AJAHHEI KOTOPHIX OODATHO NPOHOPIHEAO-
HAJIbHBI CHHYCAM TIPHJISKAINHUX K 2TOH CTOpPOHe YIJIOB.

98." lIse ¢TOPOHBI TPEYTOJBHHKA PABHEI 6 cM 1 12 cM, a BBI-
COTa, OIPOBECHHAA K TPeThell cTopoHe, — 4 cM, Hailigare pa-
IUYC OKPYKHOCTH, ONIMCAHHOI OKOJIO JAHHOrO TPeyTrOJbHUKA.

99,° HailiguTe pagayc OKPYRHOCTH, OMECAHHOH OKOJIO DABHO-
OeAPeHHOr0 TPEYrOJABHHKA C ocHOBaHHMeM 16 ¢M m OoKoOBO
croponoii 10 cM.

100," CropoHa TPeyroJIbHHKA DABHA 24 ¢M, a pagMyc OImH-

CAHHOH OKpPY>XHOCTH — 8v3 cm. YeMmy paBeH YroJ TPEYTrodb-
HHKA, TPpOTHBOJeKAIIHI faHHOH cTopoHe?

101.° Tpacca 414 BeJIOCHOSAMCTOB HMeeT (POPMY TpeyroJb-
HHEKS&, ABa yraa Kotoporo pasasl 50° m 100°, MeBsIIyIo cTOPO-
HY 5TOPO TPeyroJbHHKA ONUH H3 BeJOCHIIEIHCTOB IIPOe3yKaeT
ga 1 4. 3a KaKoe BpeMA OH HpoefAeT BCio Tpaccy? OTBeT mpen-
CTABBTE B YACAX C TOIHOCTHIO N0 JECATHIX.

102.” B tpeyroabauke ABC ussectno, uro AC =b, LA =,
£ C =v. Hatigute 6uccextpucy BD TpeyroJbHHKA.

103.” OcHOBaHHE PABHOGEAPEHHOrO TPEYTOILHUEA PABHO d,
OPOTHBOJSKAIIHI eMy yroa paeeH ¢. HaiimuTe GHCCeKTpHCY Tpe-
YTOJNbHUKA, IPOBeAHHYIO U3 BePIIUHEL YIJa OIPH OCHOBAHUH.

104.” Joxaxute, DONB3YACH TEOPEMOLi CHHYCOB, 9TO OHC-
CeKTpHUCa TPeYroJIbHUKA JeJIUT €TI0 CTOPOHY Ha OTPesKH, NIHHE
KOTOPHIX NPONOPIHOHANBHEl IPHIeallHM CTOPOHAM'.

105.” OcHoBaHMA PaBHOGOKOI Tpamenuu PABHHEL 9 CM H
21 cM, a BEIcOTa — 8§ cM. HaliiuTe paguyc OKpYKHOCTH, OIH-
CAaHHOM OKOJIO TpaNeIlHH.

! HamoMHEEM, 9TO #TOT PAKT C HCIONLSOBARAEM TEODEMEI O HPOMOPIEO-
HAJABHEIX 0TpesKaX Ol JoKasaH B yuebEHKe: A. I'. Mepsnaxk, B. B. ITosaon-
cemit, M. C. fIxmp, «Teonerpra. 8 raacer, — X,: T'emmansna, 2008.
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§ 1. PelueHwue TpeyronbHUKOB

106.” Orpesoxk CD — 6uccexkTpuca Tpeyroapauka ABC,
B Kotopom Z A = o, / B = 3. Yepes Touky D npoBejieHa npsimasi,
napaanenbHas cropoHe BC u nepecekaromjasa cropory AC B Tou-
ke E, npuuem AE = a. Haiigure CE.

107.” Memuana AM tpeyroabHuka ABC paBHa m u obpasy-
eT co cropoHamu AB u AC yrael o u [ coorBeTcTBeHHO. Haii-
nute cropoHst AB u AC.

108.” Memuana CD TtpeyroabpHuka ABC obpasyeT co CTOPO-
namu AC u BC yrast oo u B coorBercTBenHo, BC = a. Haligure
menuany CD.

109.” BbICOTBI OCTPOYroAbHOTO TpeyroiabHuKa ABC mepe-
cexarorca B Touke H. JlokaKuTe, 4TO pagHychl OKPYKHOCTEN,
ONHCAHHBIX OKOJIO Tpeyroabuukos AHB, BHC, AHC u ABC,
PaBHEL.

110.” IToporu, coegunsatomue cena A, B u C (puc. 22), 06-
pPasyioT TPeyroJbHHUK, IpHYeM gopora us ceaa A B ceno C 3a-
acdanprTUpOBaHA, a HOporu us ceaa A B ceno B u uz cena B
B ceno C — rpyHTOBBIE. Jloporu, Beaymiue u3 ceaa A B cena B
u C, obpasyroT yroa B 15°, a moporu, Bexyiue us ceaa B B cena
A u C, — yroa B 5°, CKOpoCTb OBHKEHUSA aBTOMOOHJIA MO ac-
¢anbTHPOBAHHOM Zopore B 2 pasa GoJblIe CKOPOCTH €ro ABH-
JKeHHA 1o rpyHTOoBoIi. Kakoil nyTe BEIOpATh BOOUTENIIO aBTO-
MoOuasA, YTOOBI KAaK MOXKHO CKOpee HobOpaTbca U3 ceaa A

B ceso B?

A B

N_—

Cc

Puc. 22

111.” Jloporu u3 cen A u B cxoparca y pasBuiaku C
(puc. 23). lopora us cena A 10 pa3BUJIKH 06pa3yeT ¢ JOPOTroii
B ceJio B yroa B 30°, a mopora us cena B ¢ goporoii B ceo A —
yroa B 70°. OmHoBpeMeHHO U3 cejia A B HANIpaBJIeHUN Pa3BUJI-
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3. Teopema CUHYCOB

KU BBI€XAaJ aBTOMOOMJIB cO cKopocThio 90 KM /4, a u3 cena B —
aBTobyC co ckopocThio 60 KM/4. KTO M3 HUX HEepBBIM JOegeT
0 pasBUJIKU?

A Py =)

Cc

Puc. 23

%YHPA)KHEHMH AN MOBTOPEHS N

112, Buccektpucsl yriaoB B u C npamoyroabauka ABCD
nepecexaioT cTopoHy AD B Toukax M u K cOOTBETCTBEHHO.
Horasxkute, uro BM = CK.

113. Ha pucysuke 24 DE | AC, FK || AB.

YEKaxuTe, KaKUe TPeYroJbHUKU HA 3TOM B
PHUCYHKEe DOZOOHEL.

114. Ha cropoue AB kBazpara ABCD F
ormernsu Touky K, a Ha cropoHe CD — D E
Touky M Tak, uto AK : KB =1 : 2, 4
DM : MC = 3 : 1. Haiigure cTOpOHY KBa-
nparta, eciu MK = 13 cm.

115. PemuTe npAMOYIroJbHBIM TPEYTOJbBHUK:

1) mo aByM KaTtetam a = 7 cM u b = 35 cMm;

2) mo runoTenyse ¢ = 17 cMm u KaTeTy a = 8 cm;

3) o runoTenyse ¢ = 4 ¢M 1 ocTpoMy yray o = 50°;

4) o KareTy a = 8 ¢cM U NPOTHBOJEXKAIEeMYy yriay o = 42°,
ObHOBHUTE B NaMATH cofepskaHue nyHKTa 15 Ha c. 249-250.
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§ 1. PelueHwue TpeyronbHUKOB

4. PellleHNe TpeyronbHUKOB

Pemrnts TpeyroabHMK — 35TO 3HAYUT HAWTU HEU3BECTHHBIE
€ro CTOPOHBL M YIVIBI II0 M3BECTHBIM CTOPOHAM M yIJIaM,

B 8 kisacce BBI HAyYMJIHNCH pPeHIaTh MPAMOYTOJbHBEIE TDE-
yronbHUKH. TeopeMbl KOCUHYCOB M CHHYCOB ITO3BOJIAIOT PELUIUTh
n1000ii TpeyroJIbHUK.

IIpumep 1. Pemure TpeyroibHHK
(puc. 25) o croporne a = 12 cMm u aABYyM
yraam B = 36°, y=119°.

Pewenue. Umeem:

o =180° — (P + y) = 180° — 155° = 25°,

Ilo TeopeMe CHHYCOB:

b __a
sinp  sina’
P a sinfp » 12 sin 36° - 12-0,588
sino sin 25° 0,423

=16,7 (cm);

c a

. € ’
sin 'y sino

asiny 12sin119° 12sin61° 12-0,875
C=— = - = . = = 24,8 (CM)-
sino sin 25° sin 25° 0,423
Omseem: b= 16,7 ¢m, ¢ = 24,8 cm; o0 = 25°,
3aMeTUM, UYTO 3HAYECHUSA TPUMOHOMETPUYCCKHUX (PYHKIIHIA
OBLIM HaWJeHbl 110 TabJINIe, PACIOJIOKEHHONH Ha ¢. 268 yuebd-
HUKa, VX TaKKe MOXXHO OBLIO HAWTH ¢ IIOMOIIBI0 MUKPOKAIE-
KyJdaTopa,

IIpumep 2. Peurure TpeyroabHuK (puc. 25) mo ABYM CTO-
pouam a = 14 cm, b = 8 cm u yray ¥ = 38° Mexay HUMH,

Pewenue. Ilo TeopeMe KOCUHYCOB:

c? =a? + b2 — 2abcosy = 196 + 64 — 2-14-8 cos38° =
=260 — 224-0,788 = 83,488;

c =9,1 cMm.

Hanee numeeM:

a? = b? + ¢? — 2bc coso
COS Ol = M =-(),338.
2be
Hatigem yrous o, Takoii, aro coso, = 0,338.
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4, PelleHue TPeyronbHUKoe

Yucao 0,338 orcyreTByeT B TabauKIle sHaYeHHH KOCHHYCOB,

GmRAMIUM K HeMy aBagercd ducac 0,342, Torma moayaaem
o, = 70°. Orcrona

o =180° — a, = 110°,

B=180° - (a + ¥) = 180° — 148° = 32°,

Omeem: ¢ = 9,1 cm, o = 110°, B = 32°.

IIpumep 3. Pemure TpeyroJabHHEK (pHuc. 25) mo TpeM cTo-
pouaM a =T cM, b=2 cM, ¢c =8 M.

Pewenue, Aveem: a? = b? + ¢% — 2bc cosq, oTCIOmA

2 2 2
_b°+c°—a® _4+64-49 re
coso= 2be T a.3.8 = 0,594, Torpma o = 54°,

a b . bsinee 2sinb4® 20,809
= inf = = =(,231.
gine sinp’ sin f§ e 7 7 0,23

ITockoaeKy b ABAAETCA HAHMEHBIIEH CTOPOHOHA RAHHOIO
TPeyroJAbHHUKA, TO YroXx [ — ocTpsiii, f =~ 13°.

Torpga vy = 180° — (o + B) ~ 180° — 67> = 118°.

Omeem: o= 54° B = 13° y = 113°,

IIpamep 4. PemnaTe TpeyroasHuK (puc. 25) oo ZByM c10-
poHAM H YIAY, NPOTHBOJIeXAIeMY ORHOMH H3 cTopoH: 1) @ =

=17eMm, b=6cM, 0 =156° 2)b="T cM, ¢ = 8 cM, f§ = 65
3)a==6c¢m, b=>5cm, B=50°

Pewenue,
b

1) 2=

)sino: sinp’

bainee 6ainl156° 6sin24° 60,407
ginf= = = = 2 =(,144.
B a 17 17 17 0,

Tak KaK yroa o JAaHHOTO TPeyTOoALHHUKA TYIoii, To yroa B —
OCTpHIN, B = 8°.

Torga y = 180° — (x + B) = 16°,

a _ ¢

_asiny _asinle® 17-0,276
s €= e “smise - o407 ~1LS (cm).

Omaeem: =~ 8% y=16° ¢c=11,5 cM.
) b c

sing  asinvy

csinf  8sin65° 8-0,906

= siny = = = =1,035>
ginp siny’ v b 7 7 L L
qTO HeBOIMOMKHO.

Omeem: 3afava He HMeeT pellleHHd.
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§ 1. PelueHwue TpeyronbHUKOB

3 a _ b . asinf 6sin50° 6-0,766
) = =5 SIno= = - = -
sino  sinP b 5 5
BosmoxkHEI ABa caydas: o = 67° wau o = 180° — 67° = 113°,
PaccmoTpum cayuaii, Korga o = 67°;
y=180° — (o + B) = 180° — 117° = 63°;
b __c _bsiny _5sin63° _5-0,891
sinp  siny’ ~ sinp  sin50° 0,766
IIpu o = 113° momyuaem:
y=180° — (o + B) = 180° — 163° = 17°;
bsiny 5sinl17° 5-0,292
" sinp  sin50° 0,766 1,9 (o).

Omegem: o =67°,y=63° c=5,8cmumu o= 113° y=17°,
c=1,9 cm.

=0,919.

= 5,8 (cm).

‘e

YTo 03HaYaeT peluTb TpeyrofbHUK?

F’E E YMNPAXXKHEHUS I

116.° PemuTe TpeyroJlbHUEK II0 CTOPOHE M ABYM yriam':

1) a =10 cMm, B = 20°, y = 85°%;

2)b=16 cm, o = 40°, f = 110°,

117.° PeniuTe TpeyroJbHUK [0 CTOPOHE U ABYM yIJjaM:

1) b=9cm, oo = 35°, v =70

2)c=14 cm, p = 132°, y= 24°,

118.° PeniuTe TpeyroJibHHK IO ABYM CTOPOHAM M YIIY
MeXKIy HUMU:

1) b=18 cm, ¢ = 22 cm, o = 76°;

2)a=20cm, b=15cm, y=104°,

119.° PemiuTe TpeyroJpHHUK IO JBYM CTOPOHAM M YIJIY
MEeXIY HUMU:

1)a=8cm, c=6cm, p=15%

2)b="Tcm, c =5 cm, o= 145°,

! B zagauax NeNe 116—-124 npunsaTe! o6o3Hauenusn: a, b U ¢ — CTOPOHBI
TPEYTOMBHMKA, O, [} ¥ Y — YIJIBI, HIPOTHBOJIEKAIIHE COOTBETCTBEHHO CTOPOHAM
a, buc.
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4. PelleHWe TpeyronbHUKOB

120.° PeniuTe TpeyroJlbHHK II0 TPeM CTOPOHAM:

l)a=4cm,b=5cm, ¢ =T cm;

2)a=26 cm, b=19 c™m, ¢ = 42 cm.

121.° PemrnTe TpeyroJbHUK [0 TPeM CTOPOHAM:

1Da=5cm, b=6cm, ¢c =8 cm;

2)a=21cm, b=17 c™m, ¢ = 32 cMm.

122.° Peninre TpeyroibHUK, B KOTOPOM:

1)a=10cm, b =3 cm, p = 10°, yroa o. — OCTpBIii;

2)a=10cm, b =3 cMm, f = 10°, yromr oo — Tymnoii.

123." PemuTe TpeyroJbHUK HO ABYM CTOPOHAM H YIJy,
IPOTHBOJIEKAILEMY OTHOI U3 JaHHBIX CTOPOH:

1)a="Tcm, b=11 cm, P = 46°;

2)b=15cm, ¢ =17 cm, P = 32%

3)a=T7cm, c=3cm, y=27°

124." PemuTe TpeyroJbHHUK [0 ABYM CTOPOHAM H YIay,
IIPOTHBOJIEKAIEMY OZHOI M3 JaHHBIX CTOPOH:

1) a =23 cm, ¢ = 30 cm, ¥ = 102°%

2)a=18 cm, b = 25 cm, o = 36°.

125." B rpeyroasauke ABC ussectHo, uro AB = BC = 20 cM,
Z A = T70° Haiigure: 1) cropony AC; 2) meguany CM; 3) 6uc-
cekTpucy AD; 4) paguyc OMUCAaHHON OKPYKHOCTH TPEYTroJbHHU-
Ka ABC.

126." Muaronans AC paBHOGOKOII Tpanemuu ABCD (BC |
| AD) paBma 8 cm, ~ CAD = 38°, / BAD = 72°, Haiinure:
1) cropoHBI Tpamemuu; 2) pagHyc ONHUCAHHON OKPYKHOCTH
TpeyronsHuKa ABC.

127.” OcHoBanusa Tpamenuu passHbl 12 cMm u 16 cMm, a 60KO-
Bble CTOPOHBL — 7 cM u 9 cm. Haligure yriasl Tpanenuu.

%YHPA)KHEHMH ANA NMOBTOPEHMSA N

128. Buccektpuca yria B napannenorpamma ABCD mepe-
cexaeTr ero cTopony AD B Touke M, a IPOAOKEHHE CTOPOHBI
CD 3a Touky D — B Touke K. Haiimure nnuny orpesxa DK,
eciiu AM = 8 cM, a nepumeTp mapajaenorpamma pases 50 cm,

33



§ 1. PelueHwue TpeyronbHUKOB

129, IlepumeTp OTHOrO U3 JABYX MOJOOHBIX TPEYrOJNLHUKOB
Ha 18 cM MeHBINEe ITepUMETPa APYTroro TPeyroJbHUKA, a HaU-
0oJBIINE CTOPOHBI 3THX TPEYTOJBHUKOB DABHBL & CM U 8 CM.
Haiigure mepuMeTpsl TaHHBIX TPEYTOJLHUKOB.

roOTOBMMCSH K U3YYEHUIO HOBOW TEMbI &

130. Touxa M — cepemuna cropoHsr CD B
npaMmoyroasauxka ABCD (puc. 26), AB =
=6 cm, AD = 5 cm, Yemy paBHa IJIOIIAAb
Tpeyroabauxka ACM? M

131. Ha cropone AC rTpeyronsuuxa ABC
oTMeTHnH Touky D Tak, uro 2 ADB = o.
JokakuTe, 4TO MJOMIALL TPEYrOJbHUKA A D

ABC S= %AC - BD sin o Puc. 26

OOHOBUTEe B NaMATH cojep:kanue nyaxra 17 ma c. 250.

KOr 1A CAENAHbI YPOKW &

Tpuronomerpusa —
Hayka 00 H3MepeHMH TPeyroJbHHKOB

Brbl 3HaeTe, YTO ApeBHHE IYTEIIEeCTBeHHUKH OPHEHTHDPOBA-
JUCH Mo 3Be3faM U maameraM. OHH MOTJIHM JOCTATOYHO TOYHO
OIIPEeeJUTh II0JOKeHne Kopadiiad B OKeaHe MJIM KapaBaHa B IIy-
CTBhIHE II0 PACHOJIOMKEHUI0 cBeTUJ Ha Hebockaone. Ilpu atom
OMHUM H3 OPUEHTHPOB CIYXKHJa BBICOTA HAI FOPH30HTOM, Ha
KOTOPYIO MOJHUMAJIOCH TO HJIM MHOe HeOecHOe CBETHJIO B JaH-
HOU MECTHOCTH B MAHHBI MOMEHT BPeMEHH.

IIoHATHO, YTO HEMOCPEACTBEHHO HM3MEPHUTH 9Ty BBICOTY He-
BO3MOKHO. IloaTOMYy y4UeHBIe CTalu paspabaThIBATh METOABI
KOCBEHHBIX HUBMepeHUH. 3lech CYHIECTBEHHYIO POJIb UI'DAJIO
pellieHNe TPeYroJbHUKA, [BE BEPIIHHBI KOTOPOro JeyKall Ha
[IOBEPXHOCTH 3eMJIH, & TPeThA SBJAJACh 3Be340H MM ILIaHe-
Toit (puc. 27) — 3HaKoMasA BaM 3amada Ne 94,
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Korpa caenaHsl ypoku

IInsa peurenus NomgoO6HBIX Mo
3a/1a4y IPeBHUM acTPOHOMAaM He- w
00X0AUMO OBLJIO HAYUYUTHCH HA-
XOOUTh B3aHMOCBASH MEXIY
pJIeMEeHTAaMHU TpPeyroJibHUKA.
Taxk BOBHMKJIa TPHTOHOMET-
pus — HayKa, usydamomas sa-
BHCHMOCTh MEJKJAY CTOPOHaMMU

U yriaMu TpeyroabHura. Tep- Puc. 27

MHH «TPUTOHOMETpHS» (0T rpe-

YEeCKHUX CJIOB « TPUTOHOM» — TPEYTOJBHUK U «METPEeo» — M3-
MepATH) OBHAYAET «M3MEPeHHE TPeYIrOJbHHKOB»,

Ha pucynke 28 usobpaskeH neatpaiabHbiil yron AOB, pas-
HeIii 20.. W3 mpamoyroasHoro tpeyroiasHuxka OMB umeem:
MB = OBsino. CnenoBaTesbHO, €CJIH B e IUHUYHON OKDYIKHO-
CTH M3MEPUTH HOJIOBHHBI JJIHH XOPZ, HA KOTOPHIE OINHPAIOTCSA
eHTpaJbHbIe YIIEL ¢ Benuuuaamu 2°, 4°, 6°, ..., 180°, To Tem
caMbIM MBI BRIUMCJIUM 3HAYEHHUs CHHYCOB yrjos 1°, 2°, 3°, ...,
90° cOOTBETCTBEHHO.

Vzmepasa NJIMHBL OOJNYXOPX, APEeBHErPeUYeCKHH acTPOHOM
TMunnapx (IT B. 1o H. 9.) COCTABU EPBbI€ TPUTOHOMETPUUYECKIE
TabJIUIBL.

IToHATHA «CHHYC» U «KOCHUHYC» MOABIAIOTCA B TDUTOHOME-
TPpUUYECKHX TpaKTaTaxXx MHAWNHCKUX yueHBIX B IV-V BB. B X B.
apabcKHe y4eHbIe OIIEPHUPOBANH MOHATHEM «TAHMEHC», KOTOpPOoe
BO3HHKJIO 13 IIOTPEOHOCTell THOMOHHUKHM — YJIEHHUS O COJHEUHBIX
gacax (puc. 29).

o <
oo "
AWE =
Puc. 28 Puc. 29
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Elyf\ § 1. PelueHue TpeyronbHUKOB

Jleonapp Jdiinep
(1707-1783)

Brigaromuiica mareMaTuK, QU3HK,
MeXaHHK, aCTPOHOM

B EBporie nepBuIil TpaKTaT OO0 TpUTroHOMeTpUHN «IIATH KHUT
O TPeyroJbHUKAaX BCeX BUIOB», ABTOPOM KOTOPOro OBLI HeMeIl-
kuii yuenoiii Permomontan (1436-1476), 611 onybanKOBaH
B 1533 r. 9TOoT Xe y4YeHBIH OTKPBLII M TEOpeMy TaHIeH-

COB:
o-p B—v Yo
a.—b_tg 2 b—c_tg 2 c—a._tg 2
a+b o+p’ b+e B+v’ c+a v+o
tg 2P tg P T tg T2
£y £ & 2
rie a, b ¥ ¢ — CTOPOHBI TPEYroJbHHKA, O, } U Y — YIJbI
TpeyroJlbHUKA, IPOTHBOJIEKAIHE COOTBETCTBEHHO CTOPOHAM (@,
buec.

CoBpeMeHHBINH BHJ TPUCOHOMETpHUsS HpHoOpena B padorax
BBRIJamoIerocs marematuka Jleonapga ditnepa (1707-1783).

5. ®opmynbi gna HaxoXXaeHUs nnoLagn
TpeyrosibHUKa

W3 xypca reomerpun 8 Kjacca BBl 3HaeTe, 4TO MIoHanb S
TPEeyroJbHUKA MOYKHO BBIYHCIUTEL OO (hopMymam

—lop =1lpp =1
S—zaha—zbhb 2chf,

rae a, b 1 ¢ — CTOPOHBI TPEYIOJbLHUKA, hg, hb, hc — BBICOTHI,
OpoBeJleHHbIE K 9THM CTOPOHAM COOTBETCTBEHHO.
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5. (DOpMyﬂbl ANg HaxoxXaeHWUa naowann TpeyrofibHuKa

Teneps y Hac NOABUIACH BOBMOXXHOCTh HMOJYYUTH eIIe
HECKOJBbKO (OPMYJI ONA HaX0XAEHHA NJOIaAHd TPeyroJb-
HUKA.

Teopema 5.1. [Inowade mpeyzonbHUKA PA6HA NONLOSUHE
npouséedenusn 06yYx e€zo0 CMOPOH U CUHYCA Yzra mexncdy
HUMU.

Hokaszamenvemeo. © Jloxkaskem, uTo miaomanb S Tpe-
yroapEnKa ABC MOKHO BBIUYHCINTE IO (popMy.Jie

S =%ab sin v,

roe @ U b — CTOPOHBI TPEYIOJBHUKA, ¥ — YIOJ MEXIY HHMHU.
Bo3MOXKHBI TpH caydas:
1) yron y — octpsii (puc. 30);
2) yroa y — tynoii (puc. 31);
3) yron y — mpsaMoit.
Ha pucyskax 30 u 31 opoBemem BoicoTY BD TpeyroasHHUKA

ABC. Torma S =%BD-AC =%BD-b.

B B
a
a
; Y o
P ¥ s 180 y_l
b D A7 ¢ D
Puc. 30 Puc. 31

W3 A BDC B nepBoMm cayuae BD = a siny, a Bo Bropom BD =
=a sin(180° = y) = a siny. OTcrofa /g ABYX NEPBBLIX CAYIAEB

umeeMm S = %ab sin v.

Ecnu yron C — npamoii, To siny = 1. Jlna npAMOyroJsHOro
TpeyronbHuKa ABC ¢ KaTeTaMu a 4 b uMeeM:

S =%ab=%ab sin 90° =éab siny. A
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§ 1. PelueHwue TpeyronbHUKOB

Teopema 5.2 (popmyna I'epona'). IInowads S
mpeyzoavnura ABC moixcHo ébluucaiums no gopmyne

S=\pp-a)(p-b)(p-c),

20e a, b, c — cmoOpoHbL. MPEY20NbHUKA, P — €20 NONLYNepu-
memp.

Horxazameanvemaso. © Nmeem:

S= %ab siny.

Orcroga S° = iazbz sin”7y.

ITo Teopeme KocuHycoB ¢’ = a? + b? — 2ab cosy.
a2 + b2 — cz

2ab
Tak kak sin’ y=1 — cos? y = (1 — cosy) (1 + cosy), To uMeeM:

Orciofga cosy =

S2 = iazbz(l—cos Y)(A+cosy)=

2. 52 .2 TN
=lazbz(l—a +b"—c¢ )(1+a +b"—¢ )=
4 2ab 2ab

_ 1,22, 200-a”-b"+c? 2ab+a’+b?-c? _

4 2ab 2ab
_1( s 2 2 a2\
= (c*~(a-0))((a+b)"-c?)=
_c—a+b ct+a-b a+b-c a+b+c _
T2 2 2 2
={a+b+c}—2a.(a.+b+c)—2b'(a+b+c)—2c.a.+b+c=
2 2 2 2
_2p—2a 2p-2b 2p—2c 2p

2 2 55 =P(P-a)(p-b)(p-o).

Orciona S=4/p(p—a)(p-b)(p—c). A

'Tepor AnexkcanapuiicKkuii — IpeBHETpeUeCKUIl YUEHBIH, }KUBIINH
B I B. H. 5.
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5. (DOpMyﬂbl ANa HaxoxXaeHWUAa naowann TpeyrofibHuKa

Teopema 5.3. Ilnowadv S mpeyzonvnuxa ABC moxno
8blUUCAIUMb NO opMYyne

_ abe
S_4R’

2de a, b, c — cmoponwv. mpeyzonvruura, R — paduyc onucan-
ol oxpyxmnocmu mpeyzonvrura ABC.

Hoxazamenvemeo. © Umeem: S = %bc sin o

a

W3 nemMMbl IyHKTA 3 cienyer, 4To Sin o= ﬁ Torga
1 i 1 a _ abe
S==besino==be:—=—.
2 2 2R 4R

3aMeTHM, UTO JOKa3aHHAs TeopeMa MO3BOJsAeT HaXOAUTh
paguyc ONUCAHHON OKPYKHOCTHU TPEYroJbHUKA MO (opMyse

abe
B= 48

Teopewma 5.4. IInowads mpeyzonvHuKa pasHa npous-
6edenHulo ezo noaynepumempa Ha paduyc 6nNUCAHHOU OKPYHc-
HOCMmu.

Hoxazameavcmeo. © Ha pu- B
cyHKe 32 uzobpaKeH TPEYroJIbHUK N

ABC, B KOTOpPBIA BOHCAHA OKPYIK- M
HOCTBL pamguyca r. Jlokamem, 410

S = pr, A P C
rge S — mJaomanb AJAaHHOTO Tpe- Puc. 32

YIrOJBHHKA, P — €ro IOJyIepHuMeTp.

ITycts Touka O — LEHTP BOHUCAHHOI OKPYKHOCTH, KOTOpas
KacaeTcsi cTOpoH TpeyroapHnka ABC B Touxkax M, N u P. ILno-
mags TpeyroiabEuKa ABC paBHaA cyMMe ILJIOLIALel TpeyroabHHI-
KoB AOB, BOC, COA. 9to ynobHo 3anucaTh B Takoit (hopme:

S = SAOB + SBOC i SCOA'

ITpoBemem paguycel B TOUKU Kacanud. [lonygaem: OM | AB,

ON 1 BC, OP 1 CA. Orcropa:
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§ 1. PelueHwue TpeyronbHUKOB

Suon=5OM *AB=2r- AB;
Spoc =§0N-BC=§r-BC;
Soos =3 OP+AC=—r+ AC.

CiepnoBaTennhHO,

AB+BC+AC _
2

Brinteckazanuoe 060011aeT Takas TeopeMa.

S:ér-AB+%r-BC+%r-AC=r- pr. A

Teopema 5.5. Ilnowade onucannozo MHOZOY2ZONbHUKA
paena npousgedenulo ezo noaynepumempa Ha paduyc énu-
CAHHOU OKPYIHCHOCMU.

JlokakuTe 3Ty TeopeMy CaMOCTOSATEJbHO
(puc. 33).
3amMeTuM, UTO TeopeMa 5.5 MM03BOJIAET HAXO-
JUTH pajuyc BIIMCAHHOH OKPYXXHOCTH MHOTO-
Puc. 33 VroJIbHHKA o opMye

r==
P

O—w= 3apmaua 1. [Joxaxume, umo naowadv S napaieno-
2pamMmMa MONCHO BblHUCIUMY NO hopmyne

S =ab sina,
20e a u b — cocednue cmopous. na-

PAREROZPAMMA, O. — Y201 MeH Oy B C
HUMLL.

Pewenue. PaccmoTpum mapasie-
aorpamm ABCD, B xotopom AB = a, o
AD = b, / BAD = o (puc. 34). IIpo- A b D
BemeM nuaroHanb BD. ITocKombKY
A ABD = A CBD, To 3anumem:

8 op =28 4ip =2-%absinoz=ab sin o
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5. (DOpMyﬂbl ANg HaxoxXaeHWUa naowann TpeyrofibHuKa

O—= 3apmaua 2. [Joxaxume, wmo n.o-
w,adv BbINYK.L020 LeMbLPEXYZOLbHUKA PAE-
Ha noJjosune npousee@euuﬁ ezo duazona-
Jell u cCunyca yaaa mexoy HuMu.

Peuwenue. llycTs yroa Mexxnay guaro-
HanamMu AC u BD d4YeThIpexXyroilbHHUKA
ABCD pasen ¢. Ha pucynre 35 £ AOB = Puc. 35
= ¢. Tormga £~ BOC = 2 AOD = 180° — ¢
u / COD = ¢. Umeem:

S 4ne0 = Saos T Spoc + Seop T Spos =

=~OB*0A"sin ¢+-0B"0C "sin (180°~¢)+
+§oc-o.o-sm ¢+§OD-OA- sin (180°—¢) =
=%OB(OA+OC) °sincp+%OD(OC+OA) ‘sin @ =
=%OB-AC° sincp+%OD'AC° sin g =

=%AC(OB+OD)- sin @ =%AC-BD-sin(p.

IIpumep. CTopoHBl TpeyroasHHKa paBHBL 17 cM, 65 cm
u 80 cm. HaiiguTe HaMMeHBINIYIO BBICOTY TPEYrOJbHHKA, pa-
AUYCHI €T0 BIMCAHHON U ONUCAHHON OKPYXXHOCTeIH.

Pewenue. Ilycrs a = 17 ¢cm, b = 65 cm, ¢ = 80 cMm.

Ilonynepumerp TpeyroabHUKA p= W =81 (cm), ero

IO ALE
S=\/_p{p—a)(p—b)(p—c) =\/81(81—17)(81—65)(81—80) =

=/81:64-16 =984 =288 (cm?).

HauMensIiieli BBICOTOH TpPeyroJibHUKA ABJAAeTCS BbICcOTa h,
npoBefleHHAA K ero HamOoJbIIell CTOPOHE C.

Tak kak S=lch, To h=25= e o8 =7,2 (cm).
2 g 80
o S 288 32
Papuyc BoucaHHOU OKPYMKHOCTH r=—= T (c™m).
P
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§ 1. PelueHwue TpeyronbHUKOB

Paguyc onucaHHON OKPYXHOCTH

_abc _17-65-80 _17-65-5 _ 5525

=220 = = M).
48 4-288 4-18 72 (ene)
32 5525
meem: 7,2 cM, — CM M
O ¢ g oM, o= ¢
'I) ]
@

1

Kak MOXHO HanTn nnowaib TpeyronbHWKa, edin M3BeCTHbI 1Be ero
CTOPOHbI U Yron Mexy HAMK?

. 3anuwute hopmyny lepoHa Ana BblHUCNEHWs MioLafmn Tpeyronb-

HWKa.

. Kak MOXHO HanTv nnowab TpeyrosibHWKa, eCiv U3BeCTHbI TpW ero

CTOPOHbI Y PafinyC ONMUCAHHOM OKPY>KHOCTA?

. Kak MO>XHO HamT nnouwaib TpeyroibHWKa, el M3BeCTHbI TPKW ero

CTOPOHbI U PafNYC BNIMCAHHOM OKPYXXHOCTA?

. Kak MOXHO HainTV papuyc onmcaHHoM oKpY>XXHOCTU TPeYrofibHMKa,

ecin M3BeCTHbI NNoWadb TPeyrojibHWKa N ero CTOpOHbI?

. Kak MoXHO HalnTV papgunyc BNIMCAHHOM OKPY>XHOCTU TPEYToNbHIKA,

eC/N U3BECTHbI MoLWaAb TpeyroibHUKa U ero CTOpOHbI?

7. quy PaBHa Nnowab ONUCaHHOIO MHOFOW’OﬂbHMKG?

YMNPAXKHEH/S I

132.° Haiinure nnomank TpeyronsHuka ABC, eciu:

1)AB =12 cm, AC =9 cm, £ A = 30°

2) AC = 3 cm, BC=6+/2 cm, £ C = 135°,

133.° Haitigure nuomans Tpeyroabuuka DEF, ecnu:

1) DE =7 c¢m, DF =8 cm, £ D = 60°;

2) DE =10 cm, EF =6 cMm, £ E = 150°,

134.° Ilnomane Tpeyroapauka M KN pasua 75 cm?, Haiigu-
Te cropony MK, eciu KN = 15 ¢cm, £ K = 30°.

135.° Haiigure yroa Me:XKAy JAaHHBIMUA CTOPOHAMM TPEYIroJib-
Huka ABC, eciau:

1) AB =12 c¢m, BC = 10 ¢Mm, niomags TpeyroJbHHKA paBHA
30+/3 cm?;

2) AB = 14 cm, AC = 8 cM, miomnans TpeyroibHHKA paBHA
56 cm2.
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5. (DOpMyﬂbl ANg HaxoxXaeHWUa naowann TpeyrofibHuKa

136.° ITnomazae Tpeyroapaunka ABC pasHa 18 cm?, AC = 8 cm,
BC =9 cm. Haitgure yroa C.

137.° Hajizure miuomagb paBHOOEAPEHHOI'O TPEYrOJLHHKA
¢ GokoBOIT cTopoHOIT 16 ¢M 1 yriom 15° npu ocCHOBAHUH.

138.° Haiigure naomanb TPEeYroJbHHUKA CO CTOPOHAMM:
1) 13 em, 14 cm, 15 em; 2) 2 em, 3 cM, 4 cM.

139.° Haligure maomajgs TPEYroJbHHKA CO CTOPOHAMM:
1) 9 em, 10 cm, 17 em; 2) 4 em, 5 cm, T cwm.

140.° HafiguTe HaHMeHBINYIO BBICOTY TPEYTrOJBLHHUKA CO CTO-
poramu 13 cm, 20 cm u 21 cm.

141.° Hafigure HAUOOABIIYIO BBICOTY TPEYIOJBHHUKA CO CTO-
pormamu 11 cMm, 25 cm u 30 cm.

142.° TlepumeTp TPeyroJbHUKA paBeH 32 ¢M, a paguyc BIIH-
caHHOU OKpysKHOCTH — 1,5 cm. Haiigure niomans Tpeyroib-
HUKA.

143.° Ilnomane TpeyroJbHUKA paBHa 84 cm?, a ero mepu-
meTp — 72 cm. Haligure paguyc BOMCAHHON OKPYKHOCTH Tpe-
YrOJBLHUKA.

144.° Haiigure paguychl BOMCAHHONW M OMMCAHHON OKPYIK-
HOCTEH TPeyroJbHHUKA CO CTOPOHAMU:

1) 5cm, 5 em u 6 cm; 2) 25 cm, 29 cm 1 36 cM.

145.° HaiiguTe paguychl BIHMCAHHON M OHOUCAHHON OKPYIK-
HOCTell TpeyroJbHUKA co cTropoHamMu 6 cMm, 25 cm u 29 cm.

146.° Haiinute nuoia b napajajeaorpaMma 0o ero CTOpoHaM
a4 bu yray o Mexay HAMM, eCJIH:

1) a=542 em, b=9 cMm, o0 = 45°;

2)a=10cMm, b =18 cm, o = 150°,

147.° Yemy paBHa mJaomia[b NapaajeJorpaMma, CTOPOHBI
KoToporo paBHel 7 ¢cm u 12 cMm, a ofguH U3 yraos — 120°?

148.° HaiiguTe naomanbs poMba CO CTOPOHOIL 93 cm
u yriom 60°,

149.° [Imarowaiu BBIOYKJOIO YEeTHIPEXYIOJbBHUKA PAaBHBL
8cm u 12 cm, a yron mexay Humu — 30°, Halimure niomanb
YeTHEIPEXYTrOJbHUKA.

150.° HaiiguTe miaomagb BBIIYKJIONO YeTBIPEXYTOJABHHKA,
IMArOHATH KOTOPOTO PaBHBI 343 cM U 4 cM, a yrol Memay
HUMH — 60°.
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§ 1. PelueHwue TpeyronbHUKOB

151.° Hafinure 60KOBYIO CTOPOHY paBHOOeIpPEeHHOrO Tpe-
YroJdpHHUKA, IJIOMIaAb KOTOpOro paBHa 36 cm?, a yroa mpu
Bepmmae — 30°,

152." Kakoif TpeyroabHUK ¢ ABYMSA JaHHBIMU CTODOHAMU
HMeeT HauOOJBIIYIO ILJIOMANb?

153." MoskeT J1 IJIOIMIAAb TPEYrOJbHUKA CO CTOPOHAMU 4 ¢M
u 6 cm ObITH paBHOii: 1) 6 cm?; 2) 14 cm?; 3) 12 cm??

154." JIBe cocefiHMe CTOPOHBI MAaPAJJEJIOrPaAMMa COOTBET-
CTBEHHO PaBHBI ABYM COCELHHM CTOPOHAM NPSAMOYIOJIbHHUKA.
Yemy paBeH OCTPBIA yroJ mapajjejlorpaMMa, ecJH ero ILIo-
IIajgb B JBa pasa MeHbIIe IIOLIafHN IPAMOYroJbHUKAa?

155." HaiiguTe oTHOmeHHe momaneir S, u S, TpeyroabHMu-
KOB, M300pa’KeHHBIX Ha pucYHKe 36 (AJIUHBI OTPE3KOB HAaHBI
B CAaHTHMETpax).

] b ; ;
[ =T
a) 0)
Puc. 36

156." Orpesoxk AD — bGuccexkTpuca Tpeyroasauka ABC, mio-
manab Tpeyroabauka ABD pasraa 12 cm?, a Tpeyroabauka ACD —
20 cm?. Haiigure oTHOUIEHHE CTOPOHBI AB K cropone AC,

157." Haiigure miomanb TpeyroJbHUKA, CTOPOHA KOTOPOro
pPaBHA a, a OpUJerkaliue K Hell yriabl PaBHEL 3 U Y.

158." Pasinyc OKpPY»KHOCTH, ONMCAHHON OKOJIO TPEYroJbHUKA,
paseH R, a aBa yria paBHel o0 u [}. Haiigure miomaas Tpe-
YroJAbHUKA.

159." B tpeyronsauke ABC usBectHo, uto AC=b, L A =,
/ B = . HaiiguTe niomanas TPeyroJbHUKA.

160." B tpeyroasauke ABC yron A paseH i, a BeICOTEI BD
u CE paBHBI COOTBeTCTBeHHO h u h,. Haiigure niomans Tpe-
yronsauka ABC,

161." Orpesok BM — BeIcoTa Tpeyroasauxa ABC, BM = h,
Z A=o, / ABC = . Haiigure nuomazap Tpeyroasauka ABC,

162." B TtpeyroapHHK co cTopoHamu 17 cm, 25 cm u 28 cm
BOHCAHA OKPYMKHOCTh, IIeHTP KOTOPOH COeIUHEH ¢ BePIIMHAMU
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5. (DOpMyﬂbl ANg HaxoxXaeHWUa naowann TpeyrofibHuKa

TpeyroasHuKa. HafiguTe naomaau 06pasoBaBIInxcd IPU 9TOM
TPEeyroJIbHUKOB.

163.” Orpesok AD — 6uccexkTpuca TpeyroapHuka ABC,
AB =6 cm, AC = 8 cm, £ BAC = 120°, Haiigure 0uccexkrpucy AD.

164.” Haligure niomajnb Tpanemuu, OCHOBAHUA KOTODOM
paBHBI 10 cm u 50 cm, a 60K0BBIEe cTOPOHBI — 13 c¢cM u 37 cMm.

165.” OcuoBaHusa Tpamelnuu paBHLl 4 ¢cM U 5 ¢M, a [uaroHa-
au — 7 cm u 8 cm, Haiigure miomans Tpamneruu,

166.” Orpesku BM u CK — BBICOTBI OCTPOYTOJBHOIO Tpe-
yroapauka ABC, / A = 45°, HaiiguTe oTHOIIeHHE ILJIOIIALEH
TpeyroasHuKoB AMK u ABC.

167.” Croponsl TpeyroabHuKa passasl 39 M, 41 cm u 50 cm.
Hatigure paguyc OKpy>KHOCTH, LEHTP KOTOPOH NPUHANJIEHKUT
OosbIleil CTOPOHE TPEYroJbHHKA U KOTOpasd KacaeTcs ABYX
APYTHX CTOPOH.

168.” BepmuHBI TPeyTrOJIbHUKA COEJUHEHBI ¢ [IEHTPOM BIIH-
CAHHOH B Hero oKpysKHocTHU. IIpoBefeHHbIe OTPE3KH PA30UBAIOT
OAaHHBIA TPEeYroJbHUK HA TPEeyroJbHUKH, ILIOIIAAH KOTOPBIX
paBubl 26 cm?, 28 cm? u 30 cm?. HailiguTe CTOPOHBI JAHHOIO
TPeyroJbHUKA.

169.” Jlokaskure, ato -+ 4+ 1 =l, rae b, h, u h, — BBI-

hy hy, hy r
COTHI TPEYrOJbHHUKA, I' — PagAyC BIIMCAHHOW OKPY:KHOCTH.

YNPAXKHEHUA ONA MOBTOPEHNS

170. IleprieHAUKYAAP, ONVIIEHHBIA K3 BEPINHHBI MPAMO-
VLONBbHHUKA HA ero JHAroHAJb, JEJUT €ro Yrojl B OTHOIIEHUH
4 : 5. OnpegenuTe yroa MexXay 3TUM NePHeHIUKYJIADOM U IpY-
roil AUAroHAJBIO.

171. Cpenusas nuaua MK rtpanenuu ABCD (BC | AD) pas-
Ha 56 cm. Yepes cepenuny M cTropoHsl AB mpoBefieHa IpsaMas,
KoTopas mapajiejbHa cTopoHe CD M mepeceKaeT OCHOBaHHE
AD B Touke E Tak, uro AE : ED =5 : 8. Haligure ocHoBanusa
Tpanemumn.

172. Orpesox CD — duccekrpuca Tpeyronbanuxka ABC. Yepes
Touky D mpoBefeHa mpsaMas, KOTOpas IapajjieJbHa OpAMOii
AC u nepecerkaer cropony BC B touke E. Hatigure DE, eciau
AC =16 cm, BC = 24 cm.
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§ 1. PelueHwue TpeyronbHUKOB

/__4‘5' roTOBMMCS K MU3YYEHUIO HOBOW TEMbI &
173. HaiiguTe cyMMY YIJIOB BBITYKJIOTO CEMHYTOJbHHUKA.

174. CymecTByeT JM BBIIYKJIBIH MHOTOYIOJBHHK, CyMMa

yIJI0B KoTOporo pasHa: 1)

1080°; 2) 1200°?

175. CyiiecTByeT JH MHOTOYTOJAbHUK, KayKABIH YroJ KOTO-
poro pasen: 1) 72° 2) 171°?

176. BepHo 1 yTBepskAeHue (0TBeT 060CHYIITE):

1) ecsau Bce CTOPOHBI MHOI'OYT'OJIBHUKA, BOHUCAHHOTO B OKPY-
JKHOCTB, PABHBI, TO U BCE €ro YIJIbI TAK)Ke PaBHEI;

2) ecam Bce yribl MHOTOYTOJBbHHKA, BIMCAHHOTO B OKPYIK-
HOCTh, PaBHBI, TO U BCE €ro CTOPOHBI TaKJ)Ke PABHBI;

3) ecam Bce CTOPOHBI MHOIOYIOJbHHUKA, OIMHCAHHOIO OKOJIO
OKPY’KHOCTH, PABHBI, TO U BCE €0 YIJIbI TAKIKe PABHBI;

4) ecau Bce YyrJIbl MHOIOYIOJbHHKA, ONMHCAHHOTO OKOJIO
OKPY’KHOCTH, PaBHBI, TO M BCe €ro CTOPOHBI TaKKe paB-

HBI?

KOr4A CAEJIAHBI YPOKW

BreBnimcanHasa

Puc. 37

OKPYKHOCTH TPEYroJbHHEKA
IIpoBemem 6HUCCEKTPUCH ABYX
BHEIITHUX YIVIOB ¢ BeprnuHaMu A u C
tpeyroasauka ABC (puc. 37). Ilycrs
O — TOYKa mepeceyeHUA ITUX Ouc-
CeKTpHC. ITA TOUYKA paBHOYIAJIEHA
ot mpameix AB, BC u AC.
ITpoBenem Tpu NMEepHeHIUKYIADA:
OM 1 AB, OK 1 AC, ON L1 BC.
OueBungHO, uto OM = OK = ON.
CrnemoBaTeIbHO, CYIIIECTBYET OKDPYIK-
HOCTBL € IeHTPOM B Touke O, KOTO-
pad KacaeTcs CTOPOHEI TPeYTrOJbHHI-
Ka ¥ IPOAO/IKEeHHH OBYX JPYTHX ero
cropoH. Takyo OKPYKHOCTb HA3bI-
BaOT BHeBNHcanHoM (puc. 37).
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Korna caenaHsl ypoku

Tak xak OM = ON, 10 Touka O OPpUHAAJEKHUT OUCCEKTPHCE
yraa ABC.

QueBUAHO, UTO JHOO0H TPEYTOJBHUK UMEEeT TPU BHEBIUCAH-
HbIe OKpy:KHOCTH. Ha pucysnke 38 ux nenrper oboznavessr O,
0,, O,. Paguycsl aTUX OKPYKHOCTel 0603HAYMUM COOTBETCTBEH-
HO Py Ty s

Ilo cBOiicTBY KacaTelbHBIX, IPOBEAEHHBIX K OKPYXHOCTH
yeped ogHY Touky, umeeMm: CK = CN, AK = AM (puc. 37).
Torga AC = CN + AM. CnenoBaTeJbHO, IEPUMETP TPEYIrOJib-
uuKa ABC paseH cymme BM + BN. Onuaxko BM = BN. Torzga
BM = BN = p, rge p — noaynepumeTp tpeyroasauka ABC.

Hmeem:

S apc =Soap +Socs —Soac =

=%OM-AB+%ON-BC—%OK-AC=

a+b+c—2b 2p—2b
2 T

=%rb(c+a—b)=rb° =r,(p-b).

Puc. 38

Orcrona r, =ps—b’ rae S — miuomanes Tpeyroapauka ABC.

AHAJTOrHYHO MOKHO noKasaThb, 4TO I, = , I''=
p
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§ 1. PelueHwue TpeyronbHUKOB

YNMPAXKHEH/S I

1 1 1 1 5
1. Jokakure, 4T0 — = —+—+—, Ifie ' — Paguyc BOUCAHHOMH
T T T

OKpYy:KHOCTH TpeyronbHura ABC.

2. [TokaskuTe, 4TO ILIOIIAb IPAMOYTOJBHOTO TPEYTOJIbHUKA
S = r,.r, rge r, — paguayc BHEBIIMCAHHOM OKPYXHOCTH, Kacalo-
mieiicd HIOTEHY3BI TPEYroJbHHKA, I' — pajgdyc BIHCAHHOH
OKPDYHOCTH JTAHHOI'O TPEeyroJbHUKA.

3. B paBHOCTOPOHHHI TPEeyroJbHHK CO CTOPOHOI @ BIIHCAHA
OKPY:XKHOCTh. K OKPY’KHOCTH IIpOBeAeHa KacaTeJbHas TaK, UTO
ee OTPe30K BHYTPH TpeyroidbHUKA paseH b. Haligure naomanb
TPEYroJIbHHKa, KOTODHIH 3Ta KacaTejlbHasd OTCeKaeT OT PaBHO-
CTOPOHHEr0 TPeyroJbHUKA.

4, B uersipexyroiasauke ABCD guaronans BD nepueHIUKY-
JapHa ctopone AD, / ADC = 135°, ©/ BAD = Z BCD = 60°,
Hokaxxute, uro nuaroHans AC aABadeTcsa GHCCEKTPUCON yria
BAD.

Yrasanue. Horaxure, uto Touka C — 1eHTP BHEBIUCAHHOI
OKPY:KHOCTH TpeyroabHura ABD.

5. B tpeyroasauxke ABC yroa B pasen 120°. Orpesku AN,
CF u BK — o6uccexkTpucsl Tpeyroasaura ABC. Jlokaxure, 4T0
yroan NKF pasen 90°.

Yraszanue. Ha npopmomkeHuu cTopoHsl AB 3a Touky B or-
metum Touky M. Torga £ MBC = ~ KBC = 60°, To ectb BC —
ouccekTpuca BHemHero yria MBK tpeyronsauka ABK. Orciona
ciemyeT, 4TO ToUYKa N — IeHTP BHEBOUCAHHOH OKPYIKHOCTH
TpeyroapHuKa ABK. AHaJOrMYHO MOXKHO JOKas3aTb, 4YTO TOY-
Ka F — [eHTp BHEBNUCAHHON OKPYsKHOCTU TpeyroinbHuKa BCK.

6. Cropona kBagpata ABCD paBua 1 cm. Ha cToponax AB
u BC ormernnn Touku M u N COOTBETCTBEHHO TAK, UTO HEepH-
meTp TpeyroasHuKa M BN pasen 2 cm. HaliguTe BeIMIuHy yriaa
MDN.

Yraszanue. Joxkaxure, uro Touka D — [eHTDP BHEBIMCAHHOM
OKPYKHOCTH TpeyroiabHHKa MBN.
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3anaHue B TectoBon hopme «Mpoeepb ceba» Ne 1

3AJAHVE B TECTOBOW ®OPME «MPOBEPb CEBSI» Ne 1

1. Kakoe 13 paBeHCTB BepHO?
A) cos(180° — o) = sina; B) sin(180° — o) = cos
B) co0s(180° — o) = cosa; T') sin(180° — o) = sino.

2, Kakoe 13 HepaBeHCTB BEPHO?
A) sin100° cos110° > 0; B) sin100° cos110° < 03
B) sin 100° cos10° < 0; T') sin100° cos 90° > 0.

3. HaiiuTe TpeTbi0 CTOPOHY TPEYroJbHHKA, €CIU ABE ero
CTOPOHBI PaBHBI 3 ¢M U 8 cM, a4 yroa Me:xay HuMHU paBexH 120°,

A) V97 e B) 7 cm; B) 9 cm; Iy V32 cm.

4, Kakoit Buj yria, Jie)Kallero NpoTuB 0oJblIeld CTOPOHBI
TpeyroibHUKa co cTropoHamu 4 ¢cm, 7T em u 9 cm?

A) ocTphIii; B) npamoii;

B) rynoit; I') HeBO3MOYKHO YCTAHOBUTD.

5. Yron Mexxkny OByMs CTOPOHAMHU TPEYrOJNbHHUKA, OJHA U3
KoTopeix Ha 10 cm Goabmre Apyroi, pased 60°, a TpeThs cTO-
poHa paBHa 14 cm. Kakosa gnuHa HauboJbIIeil CTOPOHBI Tpe-
yroabHUKa?

A) 16 cm; B) 14 cm; B) 18 cm; T) 15 cm.

6. lnaronanu napajaenorpamMmma paBsasl 17 cm u 19 cm, a ero
CTOPOHEI OTHOCATCA Kak 2 : 3. Uemy paBeH nepuMeTp Hapal-
JenorpaMmma?

A) 25 cm; B) 30 cm; B) 40 cm; ) 50 cm.

7. B Tpeyronbuuxke ABC usBectHO, uT0 AB = 8 c¢cm, £ C =
= 30°, £ A = 45°. Haiinure cropony BC.

A) 8+/2 cM; B) 42 cm; B) 162 cm; I) 1242 cm.

8. Haiigure orHomenue AC : BC cropoH Tpeyroapauka ABC,
eciun £ A=120° 2 B = 30°.

3 ; V3, 2
A) B) V3; B) 1= N
9. B rpeyroasauke ABC AB= 42 cM, Z C = 135°. Haiingu-
Te NUaMeTp OKPY:KHOCTH, OINMCAHHON OKO0JI0 TPEeyroJbHUKA.

A) 4 cm; B) 8 cm; B) 16 cm; T) 2 cm.
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§ 1. PelueHwue TpeyronbHUKOB

10. Kakoe maubosbiiiee 3HAYCHHE MOMKET NPUHUMATH ILIO-
I[aJb TPEeYTrOoJbHUKA CO cTOpoHaMu 8 cM u 12 cm?

A) 96 cm?; B) 24 em?;

B) 48 cm?; T") HeBOBMOIKHO YCTAHOBUTh.

11. HaliguTe cymMMy AJIMH PASUyCOB BOMCAHHON M ONHCAHHOMN
OKPYKHOCTEel TpeyrojJbHUKA co cropoHamMu 25 cm, 33 cMm
u 52 cm.

A) 36 cm; B) 30 cm; B) 32,5 cm; T') 38,5 cMm.

12. JIee cTopoHbl TpeyroabHuKa paBHbl 11 cm u 23 cwM,
a MeAMaHa, IPOoBefieHHAsA K TpeTheil cropoHe, — 10 cm. Haii-
OUTe HeU3BECTHYIO CTOPOHY TPeyroJbHHKA.

A) 15 cm; B) 30 cm; B) 25 cm; I') 20 cm.
! NTOTH |

B 9TOM ITAPATPA®DE:

e OBLIM BBEJeHBI TAKKME MOHATHA:
» eIMHUYHAS [IOJYOKPYIKHOCTB;
» CHHYC, KOocUHYC, TaHrenc yriaa ot 0° mo 180°;
® BBl Y3HAJIM, YTO 3HAYNT PEIIUTEH TPEeYTOJbHHK;
@ BBl HAYYHUJIUCH PelliaTh TPeyroJbHUKH;
® BBl H3YYLIIH;
» HEKOTOpbIe CBOICTBA TPUIOHOMETPHYECKUX (DYHKIIHIA;
» TeopeMy KOCHHYCOB;
» TeopeMy CHHYCOB;
» (opMyIBl AN HaXOXKAEHHMA pagmMyca ONHCAHHOI
OKDY?KHOCTH TPeyroJBHHUKA;
» GopMyJIBI A1 HAX0XKJEHHUA IIOMIAAN TPEeYTOJIbHUKA;
» (opmyny AIA HaXOXIeHHd pajguyca BOHUCAHHOIL
OKDY?KHOCTH TPeyroJBHUKA.
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MPABUBHBIE 2
MHOTOYTIONbHUKMN 4

B aToM naparpade Bbl y3HaeTe, Kakme MHOrOYroflbHUKN Ha3blBatoT
npaBUIEHbIMW.

N3y4ymuTe cBOMCTBA MNPaBUIIbHLIX MHOTOYroflbHWUKOB. HayymTech
C MOMOLLB IO LIMPKYNS U IUHENKU CTPOUTL HEKOTOpbIe UX BMAbI.

Hayuuteck HaxoauTb paguychbl BMIMCAHHOM U OMMCAHHOWM OKPYX-
HOCTel NPaBUAbHOMO MHOMOYrONbHUKA, ANMHY AYI OKPYXHOCTY,
nAoLafb YacTen Kpyra.

6. I'lpaBuanble MHOIoyrofibHUKm n x CBOWMCTBA

Onpenenenue. MHOroyroJbHHK Ha3bIBAalOT NP a B M J b-
HBI M, €CJIH y HEero Bce CTOPOHBI PAaBHBI M BCe YIJIbl PaBHBI.

C HEeKOTOPBIMU MNPABUILHBIMU
MHOTOYTrOJLHUKAMHE BBl yiKe 3HAKO-
Mbl: PABHOCTOPOHHHUI TPeyroJb-
HUK — 9TO NPaBUJIBLHBIH TPeyrojb-
HUK, KBaJpaT — 3TO NPaBUJIbHBIMI
ueThIpexyroabHuK. Ha pucyaxe 39 Puc. 39
1300paskeHbl IpaBUJIbHbBIE MATUYTONBHUK U BOCBMUYTONLHUK,
O3HAKOMHMCS C HEKOTOPBIMU CBOMCTBAMU, KOTOPBLIMH 00-
JIAIAI0T BCE NPAaBUJBHBIE 71-YIOJBHUKHA.

Teopema 6.1. IIpasunvrolii MHO20Y2O0NbHUK A61AeMCA
GLINYKAbLM MHO2Z0Y2ZONbHUKOM.

C mokasaTeIbCTBOM 9TOI TEOPEeMBI BBl MOYKETE O3HAKOMUTH-
ca Ha c¢. 61.

. 180°(n - 2)

Kaxxaeril yros npaBuJbHOIO N-yroJbHUKA PaBeH ————.

HeiicTBUTENBHO, IOCKOJBKY CYMMa YIJIOB BBEIIIYKJIOIO M-yIOJb-

Huka passa 180°(n — 2) u Bce OHH pPaBHBI, TO KAMKIBIA M3 HUX

180°(n - 2)
paBeH ——.
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§ 2. [paBuNEHbIE MHOTOYTONBHWKA

B npaBuUIBHOM TpeyroJIbHHKE CYIeCTBYEeT TOUKa, PAaBHOYZA-
JIeHHas OT BCeX ero BePIIMH U OT BCEX €ro CTOPOH. JTO TOUYKA
nepeceuyeHNs OMCCEeKTPUC IPAaBHIBHOrO TpeyroapHuKa. Touka
nepeceueHUd JUAroHaJIeHd KBaapaTa Tak)ke objiaziaeT aHAJIOTHY-
HBIM cBoiicTBOoM. To, 4TO B JI0O0OM HIpPaBUIBHOM MHOTOYIOJIb-
HHKe CYIIeCTBYeT TOUKa, paBHOYAAJEHHasA OT BCEX ero BepIIUH
H OT BCeX ero CTOPOH, MOATBEPIKIAeT TaKasd TeopeMa.

Teopewma 6.2. JT0606 npasuivHblil MHOZOYZONbHUK AGNLA-
emcsa 00HO6PeMEHHO 6NUCAHHBLM U ONUCAHHBLM, NPU1EM YeH-
mpusl ONUCAHHOU U 6NUCAHHOU OKpYIHCHOCMeEl cosénadarom.

% Hoxasamenvemeo. ©@ Ha pu-

cyake 40 mnzobparkeH NpaBUJILHBII
n-yronbHuK A AA,...A . IIposesem
6uccexrpuce! yrinoB A u A,. Ilycrs
O — Touka ux nepecedenusa. Coenu-
~ HuM Touku O u A,. Tak Kak B Tpe-
AY, 4., yromeaurax OA A, u OAA, / 2 =
=/3,AA,=AA, u OA, — obmas
A A CTOPOHA, TO 5TU TPEYTOJbHUKHU PaB-
HBI 10 IEPBOMY IPHU3HAKY PaBEHCTBA
TpeyroabHUKOB. Kpome Toro, yriasr 1
1 2 paBHBI KaK IIOJIOBHUHEI PaBHBIX yriaoB. OTciofa TPEeyroJbHUK
OA A, — paBHOGeIPeHHBII, CJIefloBATeIbHO, PAaBHOOEIPEHHBIM
saBasercs TpeyroabHUK OAA,. Ilosromy OA, = OA, = OA,.

Coenunaas Touky O ¢ BepHIHHAMH A4, AG, iy AH i A”, aHa-
JIOTHYHO MOYKHO TOKa3aTh, 4To OA, = 0A, =...=0A  =0A,.

Takum oGpasom, Aius MHOroyroasHura A A A....A cyme-
CTBYET TOUKA, paBHOYJAJIeHHAA OT BCeX ero BEepHIHH. JTO TO4-
Ka O — IeHTP ONMCAHHOH OKPYKHOCTH.

Tax kax paBHoOGenpeHHble TpeyroibHuru OA A,, OAA,,
OAA, ..., OA A, OA A paBHBI, TO PABHBI U UX BBICOTHI,
IpoBegeHHBIe U3 BepmnHbl 0. OTcoga memaeM BBEIBOA: Touka O
paBHOYIAJEHa OT BCeX CTOPOH MHOroyroJabHuKa. CiemoBaTeib-
HO, Touka O — IeHTP BIIUCAHHON OKPYXHOCTH. A

TouKy, KOoTOpas ABJAETCA EHTPOM ONUCAHHOM U BOMCAHHOMN
OKPYKHOCTeH NPaBUJIBHOI'0 MHOTOYIOJBHUKA, HA3BIBAIOT LEH-
TPOM NPABUIBHOIO MHOTOYTOJBHHKA.

Puc. 40
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6. lNpaBUnbHbLIE MHOMOYTONBHUKU U MX CBOWCTBA

Ha pucynke 41 uzobpasen ¢par- o
MeHT OPaBUJIBLHOIO N-YLOJbHHKA
¢ nnentTpom O u cTOpoHOI AB, nauny
KoTopoit obozHauum a,. Yron AOB
Ha3bIBAIOT LHEHTPaJbHBIM yIiIOM
NPaBHJIBHOT0 MHOTOYTOJbHHUKA.

IlouaTtHo, uto £ AOB= 3600. A M B
n

B paBHOGepeHHOM TPEYrOJbLHU- Puc. 41

Ke AOB nposenem Beicoty OM. Torma £ AOM = £ BOM = @,
n
AM:MB:%. Wz A OMB
= MB . a, _ MB _ a,
OB=—"s¢ = 180 * OM=Ts5 = 1soe"
sin 2sin tg 2tg

n n n
Orpeskn OB u OM — pagnychl ONUCAHHOM M BIHCAHHO
OKPY’KHOCTEIl IPaBUJIBHOIO N-yroJbHUKA. Ecu uxX AIuHbl 060-
BHAYUThL R U r, COOTBETCTBEHHO, TO MOJYYEeHHBIE Pe3YIbTATHI
MOJKHO 3alucaTh B BHJe (POPMY.I:

- a,

¢ A o
anllso

o T
2tg180

ITogcTaBuB B aTu (hopMyJibI BMECTO n yucia 3, 4, 6, noaydum
(hopMynbI KN HAXOKIAEHUA PagHyCcOB ONMCAHHON M BOUCAHHOMK
OKPYIKHOCTEI I IPaBUJIbHBIX TPEYTOJBHUKA, YeThIPEeXYT0JIb-
HUKA U IeCTUYTOJbHUKA CO CTOPOHOI a:

KoauuecTBO CTOPOH - il i
IPaBHJBHOIO 7-YIOJBHHKA B B B
Panuyc onucanHoO a3 av?2

R,; — R4 = R =a
OKPYKHOCTH : 3 2 9
Paguyc BnucaHHOI a3 . a3
OKPYKHOCTH 3==% ) $=
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. Y § 2. [paBuNEHbIE MHOTOYTONBHWKA

W3 crasanHOrO ciaegyeT, 4TO CTOPOHA NPAaBUJIBLHOTO I1€CTH-
YrOJBHMKA paBHA Pajuycy ero ONMCaHHOH oKpy:KHocTH. OT-
CIOIA TIOJIyYaeM MPOCTOM AJTOPUTM IMOCTPOEHHS TPABUIBLHOIO
MIeCTUYTOJABHUKA: OT NPOUBBOJNBHON TOUYKH M OKDPYRKHOCTH
HAJ0 NOCJIeNOBATENIBHO OTKJIAABIBATE XOPAbL, PABHBLIE PATHYCy
(puc. 42). Takum o6pasoMm moJiyuyaeM BepPHIMHBI IIPABUIBHOTO
MIeCTHYTOJBHUKA.

CoenuHUB Yepes OZHY BEPLIHMHBI IPABHUJIBHOTO HIECTHYIOJb-
HHUKa, DOJYYHM IPaBUJbLHEIN TpeyroJbHHUK (puc. 43).

Jla mocTpoeHHS NPaBUJIBHOIO YeTHIPEeXYroJbHHUKA AOCTA-
TOYHO B OKPYKHOCTH IPOBECTH IBA IEePHEHIUKYIAPHBIX IHAa-
meTpa AC u BD (puc. 44). Torga yersipexyroaeauk ABCD —
KBaApaT (JOKaXKUTE 93TO CaMOCTOSATENbHO).

O Q ©

Puc. 42 Puc. 43 Puc. 44

Ecnu ye mocTpoeH NpaBUJILHBIA N-YIOJBLHUK, TO JErKo Mo-
CTPOHUTHL NPABUIBHBIH 2n-yroabHuk, s sToro Hamo HaUTH
cepefHHBL BCEX CTOPOH 711-YrOJbLHUKA U IIPOBECTH PaUyChl OIH-
CAHHOM OKPYKHOCTH Yepes MOoJy4YeHHBbIe TOYKH. Torga KOHIIBI
PaJlyCcoOB U BePIIUHBI JAHHOTO N-YroJbHUKA OYAYT BEPIIMHAMA
npaBUaBHOTO 2n-yroapHuka. Ha pucyakax 45 u 46 moxasaHo
[IOCTPOEHHE MPAaBUJIbHBLIX 8-YrOJbHUKA U 12-yroJbHHKA.

O @

Puc. 45 Puc. 46
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6. lNpaBUnbHbLIE MHOMOYTONBHUKU U MX CBOWCTBA

IIpumep 1. CymiecTByeT 1 NpaBUILHBIN MHOTOYTOJIBHUK,
yroJ Koroporo pasesn: 1) 177°; 2) 155°7 B caydae yTBepaAUTEb-
HOT'0 OTBeTa YKaKHTe BHJ MHOIOYrOJbHUKA,

Pewenue

1) IlycTh n — KOJHMYECTBO CTOPOH HMCKOMOI'O HPaBHJIBHOIO
MHOTOyroJbHHKA. C OfHOII CTOPOHBI, CYMMa €ro yrJIOB paBHAa
180°(n — 2). C npyroii cTopoHsl, ata cymma pasaa 177°n. Cae-
JOBaTeJbHO,

180° (n — 2) = 177°n; 180°n — 360° = 177°n; n = 120.

Omaeem: cylecTBYeT, 3TO — CTOABANIATHYTOJIbHUK.

2) Umeem: 180°(n — 2) = 155°n; 25°n = 360°; n = 14,4, arto
HEBO3MOJKHO, TAK KaK 7 HOJYKHO OBITH HATYPAJBLHBIM UHCJIOM.

O me@eem: He CYIIECTBYET.

Ilpumep 2. B OKPpY’KHOCTh BOHCAH NPaABUJILHBIN Tpe-
VrOJBHHUK co cTopoHoi 18 cm. HaliguTe cTOpOHY IIPaBUJIBHOTO
HIeCTUYTOJBHUKA, OIMUCAHHOTO OKOJIO 3TOMH
OKPYKHOCTH.

Pewenue. Paguyc OKpy»>XHOCTH, OIH-
CAHHOI OKOJIO IPaBUJIBLHOIO TPEeYTrOJbHH-

a3

Ka, BeIYMcJAeTcA 1o ¢popmyne R, e

rfie @ — CTOpOHa TpeyroJapHuKAa (puc. 47).

18+/3
CaenosarensHo, R, = =g = 6+/3 (em),
ITo ycrmoBuio paguyc OKPYXHOCTU, BIIUCAHHON B HpPaBUJIb-
HBIIl IeCTUYTOJNBHUK, PABEH PafUyCy OKPYKHOCTH, OIMHCAHHONR
OKOJIO NPaBUJBHOI'O0 TPEYTrOJbLHHUKA, TO €CTh I = R, =643 cm.

b3

Tak kak r; = —, > The b — cTOpOHA IPaBHJIBLHOIO IIECTHYIOJIb-

Puc. 47

2r, 2:643
HHKa, TO b=—%£=2"JT"=12 (cm).
NEREN Y o)

Omeem: 12 cm.
'I) B |
®

1. Kakoi MHOroyrofibHUK HasblBaloT NPaBUbHbIM?
2. Kakoe gpyroe HazBaHue UMeeT NPaBMbHbIM TpeyronbHMK?
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. Y § 2. [paBuNEHbIE MHOTOYTONBHWKA

3. Kakoe gpyroe HazBaHUe UMeeT MNPaBWJIbHbIN HYeTbIPEXYTrONbHWK?

4, OKONO KaKkoro npaBuiibHOro MHOTOYroflbHMKa MOXHO onucath
OKPYXHOCTB?

5. B kakow npaBUnbHbIM MHOTOYTONbHMK MOXHO BMMCaTh OKPYXHOCTL?

6. Kak pacnonoxeHbl Apyr oTHOCUTENIbHO fpyra LUeHTPbl BNUCaHHOM
W OMMUCaHHOW OKPY>XHOCTEN MPaBUNbHOMO MHOTOYrONbHMUKa?

7. 4710 Ha3bIBAOT LIeHTPOM MPaBUiIbHOrO MHOMOYTOfIbHUKA?

8. 3anuwwute popmMynbl pagmnycos BNUCAHHOW M OMMCAHHOM OKPYX-
HOCTen NPaBUNIBHOTO N1-YrofibHWKa, TPeyrofibHMKa, YeTbipex-
YrofibHUKa, LWecTUyrofibHMKa.

9. OnuuwwuTe NocTpoeHue NPaBUbHOIO WeCTUYrofbHYIKA.

10. OnuwmTe NOCTpoeHMe NPaBUIIbHOTO YeTbIPeXYroflbHUKa.

11. Kak, umes NoCTpOeHHbIV NPaBWNbHbBIA /1-YTONbHWK, MOXHO Mo-
CTPOUTL MPABUNBLHLIN 2/7-YrONBHUK?

—H
I
4—— MPAKTUYECKME 3AJAH/SA I

177.° HauepTure OKPYKHOCTh, PaHyC KOTOPOH paBeH 3 cM.

ITocTpoiiTe BIUCAHHBIN B 3TY OKPYKHOCTb:

1) opaBUABHBIN MIECTHYTOJBHUK;

2) IpaBUJIBHBIH TPEYrOJbHUK;

3) mpaBUNBHBIHA JBEHAAIATUYTOJbHUK.,

178.° HauepTuTe OKPYsKHOCTH, PAANyC KOTOPOM paBeH 2,5 cM.
ITocTpoiiTe BOUCAHHBIA B 3Ty OKPYXKHOCTBH: 1) mpaBUJIbHBIH
YeThIPeXYroJMbHUK; 2) NPaBUIbHBIN BOCBMUYTOJbHUK.

YMNPAXKHEH/S I

179.° HajiguTe yribl IPpaBHUJABHOTO N-YrOJNIbHHUKA, €CIIH:
Dn=6;2)n=9; 3) n =15,

180.° HaiiguTe yribl OPaBHIBLHOTO: 1) BOCEMUYTOJNBHHUKA;
2) mecATUYroJABHUKA; 3) ABAAIlATUYETHIPEXYTOIBHHAKA.

181.° CKOJIBKO CTOPOH MMeeT IIPABUJILHBIN MHOMOYTOJBHUK,
yroa xotoporo pasen: 1) 60°; 2) 160°; 3) 171°?

182.° CKOIBKO CTOPOH UMeeT MPaBUJIbLHBIH MHOMOYTOJIBHUK,
yroa xoroporo pases: 1) 90°; 2) 108°; 3) 175°?

183.° CyuiecTByeT AU NpPABUIABHBIN MHOTOYTOJBHHUEK, YTOJ
KoToporo pasen: 1) 140°; 2) 150°?
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6. lNpaBUnbHbLIE MHOMOYTONBHUKU U MX CBOWCTBA

184.° CKoJIBbKO CTOPOH HMeeT NPaBUIBHBIA MHOMOYTOJBHHK,
eCJIM YroJl, CMEeXXHBII ¢ YIJIOM MHOIOYIOJNBHHUKA, COCTABIAET %

yrJjla MHOTOYTrOoJbHUKA?

185.° OnpemenunTe KOJIUIECTBO CTOPOH IIPABUJIBHOrO MHOIO-
YroNbHUKA, ecid ero yroa Ha 168° Gonbille cMeXHOro ¢ HUM
yria.

186.° CKOJBKO CTOPOH HMEeT NPAaBUJILHBIIT BOHCAHHBIA MHO-
FOYroJIbHHUK, €CJIH IpagycHas Mepa AYTCH ONMCAHHONH OKPYIK-
HOCTH, KOTOPYIO CTATHBAe€T CTOPOHA MHOIOYTIOJLHHKA, PaBHA:
1) 90°; 2) 45°; 3) 24°7?

187.° HaiiguTe KOJIWUYECTBO CTOPOH NPABUILHOMO MHOTO-
VrOJIBHUKA, MEeHTPaJBHBIH yroJ Kotoporo pasex: 1) 120° 2)
60°; 3) 72°.

188.° IlycTs a, — cTOpoHA MPaBUALHOTO TPeyroibHUKa, R
H 7' — COOTBETCTBEHHO PaJHyChl ONHMCAHHON M BOHCAHHOH €ro
OKpYy:KHOCTell., 3amonauTe Tabnuny (pasmMepbl TaHBI B CAHTH-
MeTpax):

a R r

6/3

43

2

189." Ilycte a, — cTOpOHA KBajipaTa, R M I — COOTBETCTBEH-
HO pajuychbl ONMCAHHOM M BIOMCAHHONW €ro OKpy»KHOCTeil. 3a-
nojaHUuTe TAGAUITY (pasMephbl JaHBl B CAHTHMETPAX):

a R r

4

8
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§ 2. [paBuNEHbIE MHOTOYTONBHWKA

190.° BreicoTa mpaBUJBHOrO TPeyroJbHUKa paBHa 15 cm.
Yemy paBeH paguyc: 1) onucaHHON OKPYKHOCTH; 2) BINCAHHOIT
OKPYIKHOCTH?

191.° Tuaronans KBajpaTa paBHa 642 cm. Yemy paBeH pa-
auyc: 1) onucaHHOH OKPYKHOCTH; 2) BOMCAHHOH OKPYIKHOCTHU?

192.° Paguyc okpy»kuHOocTu paseH 12 cm. Haiigure cTopony
BIMCAHHOTO B 3TY OKPY}KHOCTH NPABUJIBHOTO: 1) IIECTHYTOJb-
HUKa; 2) ABeHAAIATHYIOJIbHHUKA.

193.° Paguyc OKpYKHOCTH paBeH 83 cm. Haiigure cropo-
HY ONHCAHHOTO OKOJIO 3TOH OKPYKHOCTU NPABUJBHOrO IIe-
CTHYTOJBHUKA.

O—w 194.° [TokakuTe, 4TO PAAAyC OKPYKHOCTH, OIMMCAHHOMN
OKOJIO IPaBUJIBHOTO TPEYroJAbHUKA, B IBA pa3a G0JbIle paguy-
ca OKPY’KHOCTH, BOMCAHHOII B 9TOT TPEYTrOJbHUK.

195.° Paguyc OKPYsKHOCTH, ONUCAHHON OKO0JIO TPaBUJIBHOI'O
TpeyroJbHUKa, Ha 4 ¢M OOJbIle paguyca BOUCAHHOH OKPYIK-
Hoctu. Haligure paguychbl BOHCAHHON M ONUCAHHON OKDYIK-
HOCTEH M CTOPOHY TPEYroJbHHUKA.

196.° CropoHa paBUJIBHOTO MHOT'OYIOJLHUKA paBHA d, pa-
AUyC ONMUCAHHOI OKpy:KHOcTH paBeH R. Haligure paguyc Bou-
CaHHOI OKPYXHOCTH.

197.° Pagmychl BOMCAHHON U ONMCAHHOH OKPY/KHOCTEH mpa-
BUJIBHOIO MHOTOYTrOJIBHHKA PaBHBI COOTBETCTBEHHO r U R.
Haiigure cCTOPOHY MHOIOYIOJBHHKA.

198.° CropoHa paBUJIBHOTO MHOT'OYIOJBHUKA pPaBHA d, pa-
AUYC BOMCAHHOM OKpY:KHOCTU paBeH r. Halimute paguyc omu-
CaHHOI OKPYXHOCTH.

199.° OK0JI0 OKPYIKHOCTH OIIHCAH IPaBUJIBHBINA IECTHYIOJIb-
HUK CO CTOPOHOI 43 cm. Haiinure cTopoHy KBajaparta, BIIU-
CaHHOTO B 3Ty OKPYKHOCTb.

200.° B oKpy:XKHOCTb BIIHCAH KBAAPAaT CO CTOPOHOMH 62 cm.
HaiiguTe cTOpOHY NPAaBUJIBHOTO TPEYrONbHUKA, ONUCAHHOTO
OKOJIO DTOIl OKPY’KHOCTH.

201.° MTuameTtp Kpyra paBeH 16 cm. MoXHO 1U1 U3 HETO BBI-
pesaTh KBaapaT co cTropoHoit 12 cm?

202.° Kaxum mo/KeH ObITH HAUMEHBIINWI JuaMeTp Kpyrjaoro
OpeBHA, YTOOBL M3 HETO MOYKHO OBLIIO H3TOTOBUTE Opyc, moleped-
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6. lNpaBUnbHbLIE MHOMOYTONBHUKU U MX CBOWCTBA

HBIM CeUYeHHEeM KOTOPOrO ABJIAETCA NPABUJIBHBIM TPEYTrOJbHUK
co cTOpoHOH 15 cm?

203." Kaxkum mom:keH ObITH HAMMEHBIIIHE AMAMETD KDPYIJIOTo
6peBHAa, YTOOBI U3 HEro MOXKHO OBLIO M3IOTOBUTE OpycC, HOIeped-
HBIM CeYeHHeM KOTOPOro sSBISeTCs KBaapaT cO CTOpoHOI 14 cM?

204." CKOJIBKO CTOPOH MMeeT NIPaBUJIbHBINI MHOIOYTOJbHHK,
yroa Koroporo Ha 36° Gonblie ero neHTpaabHOro yriaa?

205." Yros MexIy pagdycaMH BIMCAHHOI OKPYXHOCTH IIpa-
BHJIBHOTO MHOTOYTOJIBHUKA, IPOBEJEHHLIMU B TOUKM KacaHUA
9TOH OKPYKHOCTH C COCEHHMM CTOPOHAMM MHOIOYIOJBLHHUKA,
paBes 20°. HaiiguTe KOJIMYIECTBO CTOPOH MHOTOYIOJBHHUKA.

206." Jloxka)kuTe, UYTO BCe AMATOHAJM NPaBHIABHOIO MATH-
YrOJIbHUKA PAaBHEIL.

207." okaskuTe, 9T0 Kaskaas AMArOHAJIL OPABUJILHOIO IIf-
THYTOJbHHUKA HapajlaeJbHa OJHON M3 ero CTOPOH.

208." O6mjas xXopja ABYX NepeceKarolUxcd OKpYyKHocTell
ABJAETCSA CTOPOHOI NPaBHUIBHOTO TPEYIOJbHHKA, BIIMCAHHOI'O
B OZHY OKPYKHOCTb, ¥ CTOPOHON KBaApaTa, BIMCAHHOTO B IpY-
Iy OKpysKHOCTh. InuHa aToit xopael paBHa a. Haiinute pac-
CTOSHNE MeXIy LEeHTPaMH OKPY:KHOCTelH, eclIM OHH JexkaT: 1) mo
pasHBIE CTOPOHBI OT XOPJEI; 2) IO OZHY CTOPOHY OT XOPABI.

209." Obmias xopfia ABYX IepeceKarliuxXcsa OKPY:KHOCTel
ABJIAETCA CTOPOHOII HPaBHUJIBHOTO TPEYroJbHHUKA, BOUCAHHOIO
B OJHY OKPY’XKHOCTb, ¥ CTOPOHON NPaBUJIBLHOTO HIECTHYTOJbHHU-
Ka, BOUCAHHOIO B JAPYIYI0 OKPYXKHOCTH. [[JIMHA 3TOH XOpPIBI
paBHa a. HaiiguTe paccToAHNe MeXKAY HEHTPAMH OKPYKHOCTEH,
ecJIM OHHU JiesKaT: 1) mo pasHBIE CTOPOHEL OT XOPABI; 2) 10 OfHY
CTOPOHY OT XOPABIL.

210." B OKpysKHOCTb BIMCAH U OKOJIO Hee ONNUCAH MPaBUJIb-
HBIM TpeyroJbHHK. HaliiuTe OTHOIIIEHME CTOPOH 3THX Tpe-
VLONBbHUKOB.

211." B OKpysKHOCTb BIMCAH U OKOJIO Hee ONNUCAH PaBUJIb-
HBII IecTUYroJbHHUK. HalifuTe OTHOIIEHME CTOPOH 9THX IIIe-
CTHYTOJLHUKOB.

212." JlokaskuTe, YTO CTOPOHA MNPABUJIBHOTO BOCHBMUYTOJIb-

HUKa paBHA R\)2—J§ , rie R — papuyc ero onucaHHOU OKPYXK-
HOCTH.
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213." Toxa)kuTe, 4TO CTOPOHA NMPABUJILHOTO JABEHAMIATH-

YroJlbHUKA paBHAa R\J'Z—\lg, rne R — paauyc ero onucaHHOM
OKDPY’KHOCTH.

214." Kakoii pasMep mnpoema [oJKeH ObITh y KJio4a AJd
IIeCTUIPAHHON ralfKu, OCHOBAHUSA KOTOPOH uMeroT (hopMy mpa-
BUJIBHOTO MIECTUYroJbHUKA (puc. 48), ecau IMHPUHA T'PAHU
rafiku paBHa 25 MM, a 3a30p MeKAY IPaHAMHU IafKd U KJIO-
ga — 0,5 mm?

Puc. 48

215." HaiiguTe niomanab OpaBHILHOTO BOCBMUYTOJBHHUKA,
€cJIM Paguyc OMUCAHHON OKOJIO HEro OKpy’KHOCTH paBeH R.

216." Haiigure auaroHaau M IJIOMAAb IPaBUIBHOIO IIle-
CTHUYrOJbHUKA, CTOPOHA KOTOPOrO paBHA d.

217.” Vrael kBafipaTa co CTOPOHOH 6 cM cpesanu Tak, 4TO
MOJIYYUJIN [IPaBUIBHBIA BOCBMUYTroabHUK. Haiigure cTOpoHY
IIOJIYYEHHOTI'O0 BOCBMHYTOJBHUKA.

218." Yrael NpaBUIBLHOIO TPEYroJBHUKA CO CTOPOHOM 24 cM
cpesajd TaK, YTO MOJYYWIW OPABHUJIBHBINA MIECTHYTOJbHUK.
HaiiguTe cTOPOHY NOTYYEHHOTO IMIECTUYTOJIBHUKA.

219.” HaiiguTe AMATOHAIN IPABUJILHOTO BOCEMUYTONBHUKA,
CTOPOHA KOTOPOro paBHAa d.

220.” B npaBUILHOM JBEHAAIATUYTOJbHUKE, JAJUHA CTOPO-
HBI KOTOPOr'oO paBHA @, I0CJIEJ0BATE]IBLHO COSNUHIIN CePeliHEI
IIEeCTH CTOPOH, B3ATHIX Yepes ogHy. Haiifgure cTropoHy 06paso-
BAaBIIEroCcs NPU 5TOM [IPABHJIBHOrO MIECTHYIOJbLHUKA.

221.”" B npaBHJIBLHOM BOCHBMHUYIOJBHUKE, [JIHHA CTOPOHBI
KOTOPOr'o paBHA @, [IOCHEA0BATEJBHO COEJUHUJIUA CepPeIuHBI
JeThIpEX CTOPOH, B3ATBHIX 4Yepes oxHy. Haiigure cTOpoHY 00-
pasoBaBIIerocs MpPU STOM KBajpaTa.
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Korna caenaHsl ypoku

222." DopMy KaKHX PaBHBIX NPaBUIBHBIX MHOIOYTOJIBHUKOB
MOTYT HMETh AOLIEYKN HNapKeTa, YTOOBI MMHA MOYKHO GBLIO BBI-
CTJIATH TOJ?

223." HapucoBaH NpaBUIbLHEII MIECTHYTOJLHUK, AJKUHA CTO-
poHEL KoTOporo paBHa 1. Ilonp3ysack TONBKO JMHEHKOMH, mO-
CTPOIiTe OTPE30K AJIHMHOK J7.

YTMPAXXHEHWA ON1A MOBTOPEHS N

224, Oxkpy»KHOCTb pasieseHa Ha D paBHbIX nyr: UAB =UBC =
=uCD =u DE = U AE. Haiigure: 1) £ BAC; 2) £/ BAD;
3) £ BAE; 4) £ CAD; 5) £ DAE.

225. Ha onmHol cTOpOHe yria ¢ BepHIHHON B TOYKe A oTme-
Tunu Touku B u C (Trouxka B nemxur mexay Toukamu A u C),
a Ha apyroili — Touku D u E (Toura D neKHT MeXKIy TOYKaMHU
A u E), npuuem AB = 28 cm, BC = 8 cm, AD = 24 cMm, AE =
=42 c¢m, BE = 21 cm. Haiigure CD.

226. OcuoBaHue paBHODEIPEHHOI'0 TYIOYTOJBHOI'O TPEYIoJb-
HUKA paBHO 24 cM, a pajiiyc OKPYKHOCTH, OIMHUCAHHON OKOJIO
Hero, — 13 cm. Haiigure nnomans TpeyroJabHUKA.

227. Yepes TOUKY A K OKPYKHOCTH ITPOBEJEHBI JABE Kaca-
TeabHBIe. PaccTodHHEe OT TOYKHU A JI0 TOYKH KAacaHUA PaBHO
12 cm, a paccrodHHe MeXAY TOYKaMH Kacamusa — 14,4 cm.
Haiigure paguyc OKpYXHOCTH.

KOTZ,A COENAHBI YPOKW &

0 IIOCTPOEHHH NPABHJBHBIX 7 -yYIroJbHHKOB

HoraxeMm, uTo jn0060if OPABUIBHBIA N-YMOJBHUK ABIAETCA
BBIOYKJIBIM MHOTOYTOJBHUKOM. [y 3TOr0o HOCTATOYHO MMOKA-
3aTh, UTO B JIOG0M MHOIOYIOJBHUKE €CTh XOTA GBI OJUH Yo,
menbmunit 180°, Torga us Toro, 4YTo B IPaBUJIBHOM N-YTOJbHHKE
BCE YIJIBI PABHBI, OYAET CIeQ0BATh, YTO KAXKIBI U3 HIUX MEHb-
mie 180°, To ecTh MHOTOYIOJIBHUK OYAEeT BBIITYKJIBIM. b

PaceMoTpuM IpOM3BOJIBHBII MHOTOYTOJNBHUK U ITPS-
MYIO @, He UMEIOIIYI0 ¢ HUM OOIm[MX ToueK (CM. pHU-
cyHOK). M3 KayXgoi BepHIMHBEI MHOTOYIOJbBHHKA
ONYCTUM NEPHEHAUKYJIAD HA NPAMYIO @. a
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§ 2. [paBuNEHbIE MHOTOYTONBHWKA

CpaBHUB AJUHBI 9TUX NEPIEHIUKYIAPOB, MBI CMOKEM BhIOpATH
BEPIINHY MHOTOYTOJIbHHKA, HAaMMeHee YJAJeHHYIO OT NMPAMOI a
(ecnu TaKMX BEpPUIMH HECKOJBKO, TO BbibepeM /00yI0 U3 HUX).
IIycts aTuM cBOlicTBOM obnagaer Bepinuna A. Yepes Touky A npo-
BeleM mpAMywoo b, mapainensHyw npsamoit a. Torga yroa A mHO-
royroJbHUKA JIeXXHUT B OJHOIl MOJYIJIOCKOCTH OTHOCHTEIbHO TIPH-
moit b. CnenoBarensHo, / A < 180°.

Bsl yMeeTe ¢ mMOMOIIBI0 NUPKYJIA ¥ JUHEHKH CTPOUTH Hpa-
BHJILHBIA 4-YyronbHUK, a 3HAYUT, U 8-yroJbHUK, 16-yroJbHHK,
32-yroabHHUK, TO €CTh JW000H 2"-yroJdbHHK (n — HaTypaJbHOe,
n > 1). YMeHHe CTPOUTH IPaBHJIbLHBIN TPeYTOJbHHUK JaeT BO3MOK-
HOCTBb IIOCTPOMTH CJEAVIOIIYIO IENOYKY M3 IPABUJIBHBIX MHOTO-
YrOJbHUKOB: 6-YroJbHUK, 12-yroJbHHK, 24-yroJabHUK U T. 1.,
TO ecTh JIO0H 3+ 2%-yroJbHUK (1 — HATypaJbHOE).

3agavy IOCTPOEHHUA NPABHIbHBIX MHOIOYTOJIBHHKOB C IIOMOIIIBIO
OUPKYJIA U JUHEHKH M3YYaJH ellle ApeBHErPevYecKHe I'eOMeTpBI.
B yacTHOCTH, IOMHMO YKa3aHHBIX BBIIIE MHOTOYTOJbHHKOB, OHH
VMeJH CTPOHUTH HPABHJIbHBIE 5-YTOABEHK M 15-yronbHHK — 3a-
Jada JTOBOJILHO HEIPOCTAadA.

IlpeBHEHE y4yeHBle, YMEBIIHE CTPOMTH JI000H M3 IPaBHJIbHBIX
n-yroJabHUKOB, Tae n = 3, 4, 5, 6, 8, 10, mbITAIHChL PEIIATE 3TY
gagauy u aaa n = 7, 9. VIm aro He yaamock. Boobiie, Goee AByX
TBICAY JIeT HUKTO He MOT' IIPOJBUHYThCSA B PEIIIEHUH 3TOH IPOoOIeMEbL.
Jlume B 1796 r. Benuxuii Hemenkuit marematTuxk Kapn ®@puapux
layce (1777-1855) cmor oKas3aTh, 4YTO MUPKYJIEM U JUHEHKOH IT0-
CTPOMUTH MPABUIbHBIE T-YTONBHUK U 9-yronbHUK Henb3sd. B 1801 r.
Taycc mokasaj, 4To MUPKYJIEM U JHHEHKOH MOXHO IIOCTPOUTH IIpa-
BUJIbHBIN N-YTOJbHUK TOTJIa U TOJBKO TOTAa, Korga n = 2%, rue
ke N,k>1,umun= Zk-plpzo... *p,, THe k — 1esi0e HEOTPHUIIATEN b-
HOE YUCJO, P, Py, ---, P, — DasHbIe MPOCTHIE YHMCIA BHAA 2241
KOTOpBIE HA3bIBAIOT IPOCTRIMH upcaamMu Pepmal. Ceiiuac U3BECTHEI
JIMIIL OATH IPOCThIX umcena Pepma: 3, 5, 17, 257, 65537.

laycey ypanock mocTpouTh npaBUabHbIR 17-yronsuuk. OH mpH-
JaBajJ 3TOMY OTKPBITHIO CTOJIb GOJIBINOE 3HAYEHHE, UTO 3aBelral
yBeKOBeUHTh 17-yroJpHHK Ha cBoeM Haarpobwn. Ha mMormnbHOM
naute 'aycca aToro pucyHka HeT, HO caM IaMATHHK CTOUT Ha
CeMHAAIATHYIOJILHOM IIOCTAMEHTE.

'Meep Pepma (1601-1665) — Ppparnysckuil MaTeMaTHK, OAUH U3
OCHOBaTeJIeH TeOPHH YHCEJ.
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7. InvHa okpy>xxHocTk. MNnolaib Kpyra

7. AnnHa okpyXXHocTu. MNnowaab Kpyra

Ha pucynake 49 usobpakeHbl OIpaBUIbHBIE 4-YroJbHUK,
8-yronpHUK U 16-yroJbHHUK, BOHUCAHHBIE B OKPYKHOCTE.

Puc. 49 Puc. 50

Mebr BUAUM, YTO OPH YBeIHMUYEHUU KOJUUECTBA CTOPOH IIpa-
BUJIBHOTO 71-yTOJIbHUKA ero nepumerp P, Bce MeHbIe U MeHbIIe
oTauYaeTcsa oT AAuHbl C ONUCAHHON OKPYKHOCTH.

Tak, gna Hamero nmpuMepa MOXXHO 3aIllHCATh!

€C—~P,>C~P,>C—~P HT I

ITpu HeorpaHuYeHHOM YBEJIWYEHHU KOJMYECTBa CTOPOH Ipa-
BUJIBHOTO MHOTOYTOJBHUKA €ro mepuMerp 6yZeT Kak yromHo
MaJI0 OTJIHMYATHCA OT OIHHBI OKPY/KHOCTH. DOTO O3HAYAET, UTO
pazsocTs C — PH MOYKHO CIeNaTh MeHblllel, yeM, Hanpumep, 1075,
1079, u BooGILle MeHbIIIEH OO0 MOJOMKUTEILHOTO YUCIA,

PaccMoTpuM ABa IpPaBHUJIBHBIX 71-YrOJBHHKA CO CTOPOHAMU
a, U @, ¥ paguycaMu ONMCAHHBIX OKpyxHOcTeir R u R’ coor-
sercTBeHHO (puc. 50). Torma ux nepumerpsr P, u P, BbIUMC-
JAI0T 10 (hopMyIam:

o
P =n-a, =n-2Rsin%,
P.=n-a, =n-2R’sin2>,
n
Orcroma
B _2R
P, 2R (*)

9TO paBeHCTBO CIpPaBeIJHBO OpU JH60M 3HaUYeHHHU N (. —
HaTypaiabHoe, n = 3). IIpu HeorpaHUYEHHOM YBeJIHYEeHUH 3HA-
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§ 2. [paBuNEHbIE MHOTOYTONBHWKA

YeHUs n nepumeTpsl P, u P, COOTBETCTBEHHO BYIYT CKOJIb
YrOogHO Majao oTaudarhbes oT AaAuH C u C’ onMcaHHBIX OKPYX-
HocTeil., Torga Ipy HeOrpaHUYEHHOM yBeJHMYeHHHU 11 OTHOIIEHHe
P

P—’f 0yImeT CKOJb YrOZHO Maj0 OTJHYATHECS OT OTHOIIEHUA L

n

el

C yueTroMm paBeHcCTBa (*) OPUXOAUM K BEIBOAY, UTO UHCJIO e

CHKOJIb YyI'OOHO MaJOo OTJIHYaeTCcdA OT YHCIa %, A aT0 3HA4YHT,

qro £ =28 yny £=L,.
¢ 2R’ 2R 2R
IlocnexHee paBeHCTBO 0O3HA4YaeT, YTO ONA 6Ce€X OKPYHCHO-
cmell omuoulenue UL OKPYHHOCMU K duamempy ecmb
00HO U MO Jce YUCno.
Brr 3HAeTe, UTO 9TO YMCJIO OPHHATO 0003HAYATH I'PeYecKO
OVKBOU T (YUTAOT: <«IIH»).

Wz paBeHCTBa % = moaydaeM (popMyJy I/ BEIYUCICHHA

OJIHHBI OKPYHHOCTH:

C =2nrR

Yucno T UppallUOHANTBHOE, & 3HAYUT, OHO MOKET OBITH Ipej-
CTaBJIEHO B BHUJE KOHEYHOH AeCATUIHON APOOH JHIIb IPUOIH-
sxeHHO. OGBIYHO IPH pPelIeHHH 3aJad B KauecTBe IPHOIMIKEeH-
HOro 3HAYEHHUA T OPHHHUMAT 49uciao 3,14,

Benukwnii npeBHerpeveckunii yuensiii Apxumer (III B. mo H. 3.),
BBIPDA3UB Yepe3 AUaMeTpP ONHCAHHOH OKPYKHOCTH IIEPHUMETP
10
71

1
npaBuabHOrO 96-yroapHNKAa, YCTAHOBHIL, YTO 38— < 1t<3?. Or-

ciolla U ciaenyer, 4ro m = 3,14,

C NOMOIIIBKO COBPEMEHHBIX KOMIIBIOTEPOB H CIIeHaJIBHBIX
IporpaMM MOMHO BBIYHCJIHUTE YHCJIO TT C OPPOMHOﬁ TOYHOCTBHO.
ITpusenem sanuchk yucaa T ¢ 47 nudppaMu mocsje 3amATON:
1t = 3,14159265358979323846264338327950288419716939937... .

B 1992 r. uncso © BEIMUCTHINA ¢ TouHocThio g0 1 011 196 691
IHU@PHL Tocje 3ansaAToi, ITOT (PaKT ObLI 3aHeceH B KHury pe-
kopros 'manecca., CamMo UHCIIO B KHUTe He IPUBENEHO, TAK KaK
IJIS BTOTO MOHAZOOHJIOCH OB 00JIee THICSIUU CTPAHMIIL,
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7. InvHa okpy>xxHocTk. Mnolaib Kpyra

Haiigem cdhopMmyny nas BBIYHUCIEHUSA NJIUHBI AYTH OKPYIK-
HOCTH ¢ rpagycHoi Mepoii n°. IlocKoJIbKY rpagycHasa Mepa Bceit

° " 2nR _ nR
OKpYy:KHOCTH paBHa 360°, To gnura ayru B 1° paBHa T
Torpga pnuHa [ gyru B n° BeIYHCASAETCS 0 (popMyJie
fis nRn
180

BriBegem (popMyny OIS BBIMHCJIEHHS IJIOINATH KPyra.

OnATe-Taku, oopaTuMcsa K pucyHky 49. Mbl BUAMM, UTO IIPH
VBEJIMYEHHWH KOJIMYECTBA CTOPOH MMPABUJIBLHOTO 71-YIrOJIBHHKA ero
njomazb S, Bce MeHbIe U MeHbIIe OTJIMYaeTcsd OT IJIOmanu
S kpyra. IIpu HeorpaHMUYeHHOM YBEeJIHYEHHU KOJIUIECTBA CTO-
POH €ero ImJoIajb CTPEMHUTCHA K 0
IJIoIag Kpyra. 180°

Ha pucyHke 51 usobpaskesn n
(pparMeHT NpaBUJILHOrO N-yIrojb-
HHKa ¢ IeHTpoM B Touke O, co
CTOpPOHOU AB = a, U paguycom

OINHMCAHHOI OKPYXHOCTH, PABHBIM B

R. Onycrum nepueHauryasp OM A A B

Ha cropony AB. UMmeeM: Puc. 51
180°

B o= AB OM——a - Rcos

IlockonbpKy paguychl, IPOBEeHHBIE B BEPIIUHBI IIPABUJIb-
HOIO N-yTroJbHUKA, PasbUBAaIOT ero Ha 1 PaBHBEIX TPEYrOJBHH-
KOB, TO IJIOIIaAb N-yroJbHUKA S, B n pas Gosblle miomanu
tpeyroasHuka AOB. Torna

S,=n-8,,5= ;n a, - Rcos L.
OTcroma
S,=3P,-Reos =", (%)

rage Pn — HNepHMeTp JaHHOI'O NIPaBHJIBHOI'O 1-YrOJBHUKA.
HpPI HeOrpaHHMYeHHOM YBeJIHMYeHHH 3Ha4YeHHHA 71 BeJIHMYHHAa
180°

OymeT CKOJIb YroJHO MaJio oTaudathes ot 0°, a caemoBa-
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180°

TeJILHO, COS 6ynmer crpemutbesa K 1. Ilepumerp P, Gyzmer

CTpeMUThCA K AuHe C OKPYHOCTH, a IJIomanb S, — K IJIo-
maan S Kpyra. Orcioa ¢ yueToMm paBeHcTBa (**) MOMKHO 3a-

oucaTbh S = %C ‘R.
W3 sToro paseHcTBa mojyyaeM (POPMYJay IS HAXOMKISHUS
oAy Kpyra:

S = nR?

Ha pucynke 52 paguycsl OA u OB genaT Kpyr Ha [Be 4acTH,
3aKpallieHHbIe PA3HBIMU IBeTaMu. Ka'XAyi0 U3 9THUX UacCTel
BMecTe ¢ paguycamu OA u OB HasbIBalOT KPYTrOBBIM CEKTOPOM
HJIX TIPOCTO CEKTOPOM.

ITonaTHo, uTO Kpyr paguyca R MOXKHO pasmenuTs Ha 360

PaBHBIX CEKTODOB, KasKIbIil M3 KOTOPHIX OY/IeT COAEePKATh AYTY
2

B 1°. Ilnoniaaes Takoro ceKTopa paBHA %. Torga maomangs S

CEeKTOpA, COINEPIKAIIEro NYyry OKPYXHOCTH B n°, BBIUHCIAETCA
o (popmye:

» nR%n
360

Ha pucynke 53 xopna AB nenuT Kpyr Ha JBe 4acTH, 3aKpa-
IIeHHbIe PAa3HBIMU IBeTaMi. Ka Kayro U3 3THUX yacTeil BMecTe ¢
X0pHoii AB Ha3bIBAIOT KPYTOBBIM CErMEeHTOM HJIH ITPOCTO CerMeH-
Tom. Xopay AB mpu 5TOM Ha3bIBAIOT OCHOBAHHEM CErMeHTa.

Yro6bl HAWTU OJOMIAAL CEerMeHTa, 3aKPANIeHHOr0 CHHHUM
usetoM (puc. 54), Hago W3 IJIOIAZHM CEKTOPAa, COAEPXKAaIero
xopny AB, BeIYecTh MIOINANL Tpeyroabuuxka AOB (Touka O —

A B
@ A.B A®B
Puc. 52 Puc. 53 Puc. 54
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7. InvHa okpy>xxHocTk. MNnolaib Kpyra

meHTp Kpyra). Yrobbl HATH ILIOINALL CEIMEHTAa, 3aKpAaIlleHHO-
r'o JKeJITBIM IIBETOM, HaJ0 K IJIOIIAAH CeKTopa, He comeprKalie-
ro xopay AB, npubaBuTh maomianb Tpeyroasuuxka AOB,

Ecnu xopna AB ABisieTcs fHaMeTpoM Kpyra, TO OHa JeJUT
Kpyr Ha JBa CerMeHTa, KOTOPble HA3BIBAIOT IOJYKPYraMH.

2
IInomans S DOAYKPyra BBIYUCAAT 0 GopMmyae S = %, rme

R — paxuyc Kpyra.
MMpumep 1. [Inuaa Ayru OKPYKHOCTU, PASUYC KOTODPOI
25 cM, paBHa M cM. HaliguTe rpagycHy Mepy AYIH.
180!

Peuwenue. Uz popMyJInl £=% mosydaeM n=-_-. Cne-

180n \
=T8%
n°25]

IOoBaTelbHO, HCKOMAas rpagycHas mepa n° =[

Omeem: 7,2°.

IIpumep 2. B oxkpy:KHOCTE ¢ eHTpoM O, paguyc KOTOPOI
paBeH 8 ¢M, BOHCAH MPABUJILHBIN BOChH-
muyronsuuk ABCDEFMK (puc. 55).
HaiiguTe nuiomagu ceKTopa 1M cerMeH-
Ta, comep:Kamux nyry AB.

Pewenue. £ AOB — UeHTpalIb-
HBIHA YIoJI IPaBUJBHOIO BOCBMHYTOJIb-

muka, Z AOB= % =45°,
Torga miaomanb CeKTopa, KOTOPYIO

. n-8%-45
Tpebyerca mHaiiTu, S, =

=81 (cM?), mIIoIagL CerMeHTa
S, =S =Sy aop =8 —%OAz sinZ AOB=8r-162 (cm?).

CEI'M

Omeaem: 8n cm?, (87{—16\@) cm?,

? T

1. Kakoe oTHoLeHKUe 0603Ha4aoT ByKBOW 17
2. HazoBuTe NpubnmxkeHHoe 3Ha4YeHUe YA 1t C TOHHOCTBIO [0 COTbIX.
3. Mo kakom opMyne BbIMUCNAIOT ATMHY OKPYXHOCTIA?
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. 7 § 2. [paBuNEHbIE MHOTOYTONBHWKA

4. o kakomn hopmyne BbIMUCNAIOT ANMHY AYTY OKPYXHOCT?

5. Mo kakon opmyne BEIMUCAIOT NAoLWadb kpyra?

6. MNoacHUTe, KaKylo reoMeTpuyeckylo (Urypy HasblBalOT KPYroBbIM
CEKTOpPOM.

7. o kakol hopmyne BbIMUCASIOT NNoWaab KpyroBoro cektopa?

8. MNoscHUTe, Kakylo recMeTpryeckyto Urypy Ha3blBaloT KPYroBbiM
CErMEHTOM.

9, MosAcHUTe, Kak MOXHO HaWTW NAOLLafb KPYroBOro cerMmeHTa.

YNPAXKHEH/S I

228.° HaliguTe IIUHY OKPYKHOCTH, AUaMeTp KOTOPO paBeH:
1) 1,2 cm; 2) 3,5 cm.

229." Haiigute IIUHY OKPYXHOCTH, PAaIUyC KOTOPOH paBeH:
1) 6 cm; 2) 1,4 m.

230.° HaiimuTe niomanb Kpyra, paguyc KOTOPOrO paBeH:
1) 4 em; 2) 14 om.

231.° Haiiqure nyomajgk Kpyra, ZuaMeTp KOTOPOro paBeH:
1) 20 cm; 2) 3,2 am.

232.° HaiinuTe muomans Kpyra, IJHHA OKPY’KHOCTU KOTO-
poro paBHa [.

233.° BeIUHCIHTEe MJIOIIALL MOMEPEeYHOTO CeYeHHdA AepeBa,
KoTopoe B oO6xBaTe coctaBadeT 125,6 cm.

234.° Kax U3MeHUTCA JJIHHA OKDPY’KHOCTH, €CJIH ee paguyc:

1) yBenuuuTs B 2 pasa;

2) yMeHBIIUTE B 3 paza?

235.° Paguyc okpy:xHOCTH yBeanmuman Ha 1 cm. Ha CKOJBKO
YBeJIHYMIAChE IPH 9TOM JIJIMHA OKPYIKHOCTH?

236.° Camplif 6oJabINOI OOTHYECKHH Teneckon (pedeKTop)
B YKpauHe HaxoauTcsa B KpeIMCKOH acTpoHOMHUYECKOI obcep-
BaTopun. Jlmamerp ero 3epkaina pased 2,6 m. Camblii D0JBIIOH
B MHUpe ONTHYeCKHI TesiecKOon Haxonutca B obcepBatopuu Ka-
audopHUiickoro yauBepcurtera Ha IaBaitax (CIIMA). Tuamerp
ero sepkaina cocraBaser 10 m. Bo ckoapkKo pas mameHa ob6oza
aMEepUKAaHCKOro TejlecKona 6oJbllle JIUHBI 000]ja YKPAHHCKOT0?
OTBeT OKPYIJIUTE OO JEeCATHIX.

237.° BeruucanTe JIUHY KPacHOH JUHHH, M306pa’keHHON Ha
pucyHge 56.
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7. InvHa okpy>xxHocTk. MNnolaib Kpyra

a) o)
Puc. 56

238.° Kak maMeHHUTCA MIOMIAAB KPYyra, ecjlu ero paguyc:

1) yBenuuurs B 4 pasa;

2) yMeHBIIUTE B 5 pasz?

239.° Beruucaute njomagb 3amTPUXOBAHHON (DUTNYDHI, U30-
OpaKeHHOIT HA pHUCYHKe 57,

S \\“'- < / ‘ HH
flll] Y.
. @ L a
a) 6) 6)
Puc. 57

240." BeiuucauTe niaoumaib 3alITPUXOBAHHOH (PUrypHI
(puc. 58), ecau HJKMHA CTOPOHBI KJETOUKH paBHA .

241.° Bausuuk, nuameTrp Kotoporo paBed 30 cM, CTOUT
CTOJIBKO K€, CKOJIBKO JBa OMHMHYHMKA, JHaMeTp KoTopeix 20 cM.
Ecau TonninHa Bcex GIMHYMKOB OAMHAKOBA, TO B KAKOM cJIyuae
IIOKYIIaTeNb CHeCT DOJIbIle: KOTga KYIUT OQUH OOJbIIOH OJIUH-
YUK WU IBA MEHBOTUX?

242.° Haiifure OJUHY OKPYKHOCTH, ONMCAHHONM OKOJIO IIpa-
BHJIBHOT'O TPEYTrOJbHHKA CO CTOPOHOI a.

243.° Haiiiute AIUHY OKPYXKHOCTH, BIIMCAHHOIL B KBaaparT
CO CTOPOHOU a.
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244, Hatigure naomaab Kpyra, OIHCAHHOrO OKOJIO KBajpa-
Ta CO CTOPOHOIL a.

245.° Hatigure nJI0Ians Kpyra, BOUCAHHOTO B IIpaBUJILHBIIH
IIeCTHYTOJBHUK CO CTOPOHOMH a.

246.° Haiigure naomanb Kpyra, BIMCAHHOIO B IPaBUJIbHBIH
TPEYroJLHUK CO CTOPOHOI 4.

247.° Haiigure momniagb Kpyra, olMCaHHOTO OKOJIO IIPAMO-
YTOJBHHKA CO CTOPOHaAMH a 1 b.

248.° Haiigure miaomans Kpyra, OMHCAHHOTO OKOJO PaBHO-
OelpeHHOr0 TpeyroJbHUKaA ¢ OOKOBOL CTOPOHOH b U yraom o
PHU OCHOBAHUH.

249.° Haiigure IJIAHY OKPY/KHOCTH, OIMCAHHON OKOJIO IIPH-
MOYTOJBHHKA CO CTOPOHOH @ M YIJIOM O MEKAY LaHHOI CTOpO-
HOI U JHATOHAJBIO NPAMOYTOJBHUKA.

250.° Paguyc oKpyKHOCTH paBeH 8 cM. HafiguTe aAnuHy Oyru
OKDY2KHOCTH, I'pagycHas Mepa KoTopoi pasua: 1) 4°; 2) 18°%
3) 160°; 4) 320°.

251.° Jlnuna gyru oKpy:KHOCTH paBHa 127 ¢M, a ee rpagyc-
Haa mepa — 27°, HalifuTe paguyc OKPY>KHOCTH.

252.° [lnuHa Ayru OKPYKHOCTH paguycom 24 cM paBHA
31 cm. HaiiguTe rpagycHyo Mepy OyTH,

253.° BoruncanTe QAUHY AYIH 9KBaTOpa 3eMJIH, IpagycHas
Mepa KOTOpOii paBHa 1°, eciu paguyc sKBaTOpa IPUOIMIKEHHO
paBen 6400 xkm.
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7. AnuHa oKpyXXHOCTW. Mnowaab Kpyra

254.° Paguye kpyra pageH 6 cM. Haligure niaomans cexropa,
€CJH rpagycHAd Mepa ero ayru pasaa: 1) 15°; 2) 144°; 3) 280°,

255.° ILnomanek CEKTOPaA COCTABIACT % OJIOIIAKA KDYTA.

HaiiguTe rpafycHYI0O Mepy €ro IVIH.
2586.° Ilnomane cexTopa paBHa 6n am?. HailinmTe rpagycHyo
MEPY AYCHA 3TOTO CEKTOpA, ECJAH PARAYC Kpyra paseH 12 mu,

257.° IInomane ceKTOpa paBHA %ﬁ cM?, a rpagycHAA Mepa

AYTH 3TOro CeKTopa cocTapiser 756°. Haiigure paguye Kpyra,
YJACTHEI0 KOTOPOTQ ABIACTCA AAHHBIA CEKTOD.

258.° MoKeT AH CEKTOP Kpyra OBITH €ro cerMmeHTOM?

259.° HaiiguTe miomailk KPYTrOBOro CerMeHTa, eclIH paguyc
Kpyra paBeH 5 CM, 4 IPAKYCHAA MepA AYTH CEerMEHTA PABHA:
1) 45°; 2) 150°; 3) 330°,

260.° HaiiguTe miomailk KPYTrOBOro CerMeHTa, eclIH paguyc
Kpyra paBeH 2 cM, a I'PAKYCHAA Mepa AYTH CEeMEHTA PABHA:
1) 60°; 2) 300°.

261." Koneca apToMo6uia umeror AuaMeTp 65 cM. OH 1Bu-
JKeTCA ¢ TAKOH CKOPOCTBIO, UTO KOJECA JEJAKT €XKeCeKYHIHO
6 oboporos. HalizaTe CKOPOCTE ABTOMOOHAA B KUJIOMETPAX
B gac. OTBeT OKPYIJINUTE A0 AeCATHIX.

262," Haiigure AAMHY AYTH, KOTOPYI) ONHCHIBAET YACOBASA
cTpenKa aamHoi 6 cM 3a 1 4,

263." HaiiguTe AIHHY AYTH, KOTOPYIO OIHCHIBAST MUHYTHAS
cTpenka aamaoii 24 ¢m 3a 40 MuH,

264." Paguyc OKpYKHOCTH YBEeIHIHIH HA 4. JOKaXKHUTE, ITO
JIHHA OKPY’KHOCTH YBelIHYHTCA Ha BeIUIHHY, He 3aBHCAIYI
OT PASUYCA HAHHOM OKPYKHOCTH,

265." Cropona TpeyroabpHHKA paBHA 6 ¢M, a mpmaexamme
K Heli yrasl paBaE 50° u 100°, HaiiguTe ANTUHL AYT, HA KOTO-
DBIE JENAT ONHUCAHHYIO CKPYKHOCTEH TDEYTrOABHUKS erc Bep-
IMIAHEIL,

2686." CropoHa TpeyTroJbHHEKA PAaBHA 543 cM, a IpUIexalIue
K Heii yruel pasBaE 35° u 25°, HailiguTe AAAHEI KYT, HA KOTODEIE
JeNAT OONHCAHHYE) OKDY:KHOCTE TPEYTOJIbHHKA €ro BepIIMHEL,

267." Ha ratete AC mpAMOYTOJABLHOrO TpeyTroJlbHHKa ABC
(£ C = 90°) Kag Ha HAMETpe OOCTPOSHA OKDYKHOCTE, Halixn-
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Te IAUHY IYTUA 9TOU OKPYKHOCTH, IPUHAAIEKAIIEH TPeyroib-
HUKY, ecan £ A = 24°, AC = 20 cm.

268." Yroa npu ocHOBaHUU paBHOBEIPEHHOr0 TPeYroJbHUKA
pasen 70°. Ha BrIcOTE TpeyroJibHUKA, IPOBEIeHHON K OCHOBA-
HHUIO U paBHOM 27 ¢M, KaKk Ha AuaMeTpe HOCTPoeHa OKPYKHOCTb.
Haiigute nqyuHy Oyru OKPYKHOCTH, IPUHAJIeKAIIell TPeyroib-
HUKY.

269." Otpesok AB pasbuiu Ha n OTpeskoB. Ha KaKJoM U3
HHUX KaK Ha AUaMeTpe IMOCTPOUIH HNOJYOKPYKHOCTh. JTO Aeii-
CTBME MOBTOPUIH, Pa3sOUB MaHHBIN OTPE30K HA M OTPE3KOB.
HaiiguTe oTHOLIIEHNE CYMM IJIHUH IOJYOKPYKHOCTeIl, IOJIydIeH-
HBIX B [IEPBOM U BTOPOM CIAyYaax.

270." IloxkaxkuTe, uTO NJIOMAAbL HOJYKPYTa, IMOCTPOEHHOI'O
Ha THIOTEeHy3e NpPAMOYIOJbHOIO TPeyroJbHHKA KaK Ha AHua-
meTpe (puc. 59), paBHA cyMMe ILIOIIALeil TOJYKPYroB, IIOCTPO-
eHHBIX Ha ero KaTeTax Kak Ha AuaMeTpax.

271." IBe Tpy6BI, AUAMETPBI KO-
Topbeix paBHEI 30 cm u 40 cMm, HaMO
BaMEHUTDb OAHOI TpyOOI ¢ TAKOM Ke
IIPONYCKHOH criocobHOCTRIO. Kakum
JONKeH OBITh JUaMeTp 9TOH TpyObI?

272." Ha CKOJIBKO IPOIEHTOB
VBEeJMYHUTCA IJIOIIaLb KPyra, eciu
ero paguyc yBeInduThb Ha 10 % ?

273." B kpyr BOucas KBajpar co
ctopoHoil a. HaifinuTe naoniagb
MEHBIIIEr0 M3 CEerMEHTOB, OCHOBA-
HUEM KOTOPBIX ABJAETCA CTOPOHA
KBajgparTa.

274." U3 nucTa KecTH, UMeIomero (popMy Kpyra, BeIpesaan
OPaBUIBHBI IMIECTUYTOIBHUK HaubosbIel muomanu., CKOIBKO
IPOLEHTOB JKEeCTH IOIILI0 B OTXOLEI?

275." B Kpyr BOHMCAaH OPaBUJLHBIN TPEeyroJbHHK CO CTOPO-
HoOU a. HaiinuTe muiomniaabs MeHbINEro U3 CErMEHTOB, OCHOBAHU-
€M KOTOPBIX ABJISAETCA CTOPOHA TPEYroJbHHUKA.

276." B Kpyrosoii ceKTop, paguyc KOToporo pases R, a neH-
TpaJbHBIN yroix cocraeiaser 60°, Boucan kpyr. Haitgure mio-
mags 9TOro Kpyra.

Puc. 59
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277.” Haiigure miomaib po3eTKH (3alITPUXOBAHHOM (ury-
pbl), n3obpakenHoit Ha pucyHke 60, ecau cTropoHa KBagpaTa
ABCD pasHa a.

Puc. 60 Puc. 61 Puc. 62

278." IIpu nocTpoeHUH YeThbIpexX AYT ¢ HeHTPaMH B BepIIU-
Hax KBagpara ABCD u paguycamMu, paBHBIMH CTOPOHE G KBa-
apara, obpasoBasiack GUIypa, orpaHHYeHHasA KPacHOH JHHUEH
(puc. 61). Hafigure njiuHy 9TOU JUHUH.

279.” (3amaua M'mnnokparta'). OK0JI0 IPAMOYTOJBHUKA OIIH-
caJli OKPYKHOCTB M Ha Ka KJOH ero CTOpoHe KakK Ha JuaMeTpe
MOCTPOMJIN IIOJNYOKPY:KHOCTE (puc. 62). Io-
Ka’)KHTe, 9YTO CyMMa ILUIOIafeil 3aKpanIeHHbIX
¢uryp (nysouek I'unmokpara) paBHa ILJIOIIA-
IH NpAMOYTOJbHUKA.

280.” Jlsa kBampaTa co cTOpoHaMH 1 cM
uMeroT obmuil ueHTp (puc. 63). okaskuTe, 910

mIomagk ux o0mIel gyactu OoJblIe, deMm 2

YMNMPAXXHEHNSA OJ1F MOBTOPEHS N

281. HaitguTe cTopoHYy poMba, eciu ero BeICOTA paBHA 6 cM,
a yroJ MexJay CTOPOHOI poMba M OfHOII M3 AMaroHaseil paBeH
15°,

282, BuccexkTpuca yriaa A npamoyroapauka ABCD pmenur
ero cropony BC ua orpesku BM u MC pnuunoit 10 cm u 14 cm

'Tunnorxpar XuoccKuil — apeBHerpedeckuit reomerp (V B. 10 H. 3.).
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COOTBETCTBEHHO. Ha OTpe3KU KaKoil MIMHBI 3Ta GHUCCEKTPUCA
JeJIUT THaroHajlb IPAMOYroJbHUKA?

283. CymMa yryioB npu G0JBIIEM OCHOBAHHWH TPAIlellHU PaB-
Ha 90°. [lokaxuTte, 4TO PacCTOAHUE MEKAY CepeIUHAMU OCHO-
BaHWI Tpanenuy PaBHO IIOJYPA3HOCTH OCHOBaHMIA.

’TOTOBUMCS K U3YYEHUKO HOBOW TEMbI B

284. Yemy paBHO pACCTOSTHUE MEXKIY TouKaMu A u B Koop-
AUHATHOH NpAMOH, eClIu:

1)A (3)u B (7); 3) A (-2) u B (-6);

2)A (-2) u B (4); 4) A (a) u B (b)?

285, HauepTuTe Ha KOOPAUHATHON IIJIOCKOCTH OTpe3oK AB,
HafHTe N0 PUCYHKY KOOPAUHATHEI cepedUHBl OTPe3Ka U cpaB-
HUTE UX CO CPEeIHUM apuPMeTHIeCKUM COOTBETCTBYIOIIMX
KOOpAMHAT TO4YeK A u B, ecian:

1) A (-1; -6), B (5; —6); 3) A (3; —9), B (-1; 3).

2) A (3; 1), B (3; 5);

286. ITocTpoitTe HA KOOPAUMHATHOI IJIOCKOCTH TpeyroabHUK ABC
M HaWIATe ero cToponsl, ecan A (5; —1), B (=3; 5), C (=3; —1).

287. B Kakoil KOOPAMHATHON UeTBEPTH HAXOAUTCS TOYKA:
1) A (3; —4); 2) B (-3; 1); 3) C (-4; =5); 4) D (1; 9)?

288. B Kakoil KOOpAMHATHOH YeTBEPTH HAXOAUTCA Touka M,
eCJIn:

1) ee abGcuucca NOJOMKUTENIbHA, 4 OPAMHATA OTPHIATEILHA;

2) npousBegeHne ee abCIUCChl U OPAHHATEI — OTPHUIIATENb-

HOE 4YHCJIO;

3) ee abcnucca ¥ OPAHHATA OTPHUIATENBHBI?

289. Yro MOKHO CKa3aTh 0 KOOpAMHATAX TOUYKHK A, eciu:

1) Touka A jmemxur Ha ocu abciucce;

2) Touka A JeuT Ha OGUCCEeKTPUCE YeTBEPTOTO0 KOOPAHHAT-

HOT'O yrJa;

3) Touka A JeKHUT HA OCH OPAMHAT;

4) Touka A e UT Ha OUCCEeKTPUCE TPEThero KOOPAUHATHOTO

yria;

5) TouKa A JIeKUT Ha OMCCeKTpHCce MEPBOr0 KOOPAUHATHOI'O

yraa?
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7. AnuHa oKpyXXHOCTW. Mnowaab Kpyra

290, YrarxaTe KOOPAUHATEHI BEPIIHH OPAMOYTOIBHUEKA ABCD
(puc. 64).

vh
B C(7; 4)
vh
B(—4; 3) C
-
A(-2; 1) D
0 x
a) [ -
5 -
vk *
A(-1; 1) B
[
0 x
A D(-1; -5)
6)
D C(2; -2
8)
Prc, 64
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.vﬁ § 2. MpaBubHbIE MHOTOYrONbHAKM

3AJLJAHVE B TECTOBOM ®OPME «IMPOBEPb CEGSA» Ne 2

1. Hafigure KOMUYECTBO CTOPOH NMPABUJIBHOTO MHOT'OYIOJb-
HUKAa, ecau ero yroa pasesa 170°,

A) 30; B) 36;

B) 32; T') Taxoro MHOrOyroJbHUKa He CyHlecTBYeT.

2. YUemy paBeH LEeHTPAJbHBIA yrojl HOpPaBUJBHOTIO MeCATH-
yroapHuKa?

A) 18°; B) 36°; B) 144°; I') 10°.

3. Kakoii HaubOABINIUI HEeHTPANBHBIA YIroJl MOMKET HMEeThb
[IPaBHJIBHBIN MHOTOYIOJBHHK?

A) 90°; B) 150°;

B) 120°; T') ykazaTe HEBO3MOIKHO.

4, Haligure AIUHY OYyTH OKPYKHOCTH, I'pPafycHas Mepa Ko-
Topo# paBHa 207°, eciu paguyc OKpPyXHOCTH — 4 CM.

A) 4,6m cm; B) 4,6 cm; B) 23mwcem; T 23 cm.

5. Kakyio 4acTh IJIOMIAAN KPYra COCTaBJAET ILJIOIIAAb CeK-
TOpAa, HeHTPaJbHBIN yron kKoroporo pasen 140°7?
A) L B) - B) L r) .
9 12 15 18

6. B oKpy’XHOCTH BIMCAH NPABUJIBHBIN IIeCTUYTOJIbHUK,
CTOpOHA KOTOpPOro paBHa a. HaliguTe cTOPOHY TpPeyroJbHUKA,
OMKCAHHOIO OKOJIO 3TOH OKPY:KHOCTH.

Ay 2 B) “23; B) a+/3; T) 2a+/3.

7. Uemy paBeH pafiiyc OKPYKHOCTH, BIIMCAHHOM B ITPABUIBLHBI
IIeCTUYTOJbHUK, MEHbINIAA AUATOHANL KOTOporo pasHa 12 cm?

A) 6 o B) 63 cv; B) 24/3 cm; T) 12 cm.

8. BrmcaHHBIN B OKPY»KHOCTB yroJ, paBHbli 40°, onupaercs
Ha ayry zauHoi 8 cM. KakoBa gnuHa HaHHOH OKPYKHOCTH?

A) 36 cm; B) "2n cm;  B) 72 cm; I') 36m cm.

9. Kakoii momxHa OBITE JJIMHA XOPILI OKPYKHOCTH, PALUYC

KOTOpoi paBeH R, 4To6Bl JIMHBI YT, HA KOTOPHIe KOHIBI 9TO
XOPABI JeJAT OKPYsKHOCTh, OTHOCHINCEH Kak 2 : 17

32—‘5; T) R+3.

3.
3 3

A) R; B) 2R; B)
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3a30aHMe B TECTOBOK (hopme «TTpoBepe cebay Ne 2

10. Ha pucyHke H300paxceH BIIHMCAH- B
HEIA B CKPYKHOCTH TpeyroJabHRE ABC,
Z A =380° BC = g, Yemy paBHA ILIOIAAL a
cerMeHTa, OCHOBaHHE KOTOPOrO CTATHBA- .
et gyry BAC? At c

A) al (211:+ 3\/5). B) al (101|:+ 3\/5).

12 ! 12 !
a?(2n-3+/3) a*(10n-3+3)
B) 12 ; D 12 )

11. B Tpeyroasanre ABC ussectHO, 4T0 L A = 20°, L C =
= 30°, AC = 14 cM. OKpPYKHOCTE ¢ IIEHTPOM B TOUKe A KacaeT-
ca opamoii BC, HaliguTe AAAAEY TYTH TOH OKPYXHOCTH, IIDH-
Hagnexameil rpeyronsauKky ABC,

A) I—g oM} B) %" cem; B) I—: cm; I %m cM,

12. Paguyc OKPY:KHOCTH, CHHCAHHOH OKOMO HpaBUALHOTO
MHOICYI'OJBHHKA, PABEH 6\6 CM, & PAJHYC BIOHCAHHOH B HEro
OKPYXKHOCTH — 9 cM. CKOIBKO CTOPOH HMeeT MHOIOYTONIb-
HHE?

A) 6; B) 12; B) 9; T) 18,



. v § 2. [paBuNEHbIE MHOTOYTONBHWKA

! NTOrn e

B 9TOM ITAPATPADE:

® ObLLIM BBeHeHbI TAKHEe NOHATHI:

NPaBUJIBHBIA MHOTOYI'OJBHUK;

LeHTP OPaBUJBHOTO MHOI'OYTOJBHHUKA;
IIeHTPAJbHBIH YroJl MpaBUILHOTO MHOTOYTOJIbHHUKA;
KPYTrOBOH CEKTOD;

KDPYr'oBOIl CerMeHT;

OCHOBaHUE CermMeHTa;

YVVVVVY

® BBl UBYYMIIH:
» cBOICTBA NPaBHUIBHOIO MHOTOYTOJBHUKA}
» GopMynbl ANA HAXOMIEHUA DPAIUYCOB OMUCAHHON
M BIOMCAHHOH OKPY/KHOCTEIHl IIPaBHUJIBHOI'O MHOI'O-
YTOJIBHHKA;
» (opMynbl ANA BEIYUCIEHUA IJUHBI OKPYIKHOCTH
1 AJHHBL JYTH OKPYXXHOCTH;
» (hopMyIBI A7 BEIMHCIEHNS IIOINAIM KPyTa 1 ILIOIIA TN
CEeKTOopa;
@ BBl O3HAKOMHJIMCE CO CIIOCODOM HAXOXKAEHHUS IJIOIaNH

cermMeHTa.
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LEKAPTOBbI KOOPLANHATDI
HA TJIOCKOCTK

B 3ToM naparpade Bbl pacluMpuTe CBOW 3HaHUA O KOOPANUHATHOM
MIOCKOCTH.

Bbl Hay4mMTech HaxoAuUTb ANIMHY OTpe3Ka W KOOpAWMHaTbl ero
cepeflHbl, 3Had KOOpPAWHaTbl ero KOHLLOB.

CchopmupyeTe NpeacTaBneHve o6 ypaBHeHUN GUrypel, BoiBeaeTe
ypaBHEHMWA NPAMON 1 OKPYXXHOCTU.

O3HakKoOMUTECH € METOOOM KOOpAOWMHaT, No3BondilinM pellaTb
reomeTpmnyeckie 3afaqdn cpefcrBamm aﬂF96pr.

8. PaccrtosiHue MeXXay OBYMSA TOYKaMU
C 3ajaHHbIMA KOOPpAUHaTaMW.
KOOPJJ,HHaTbI cepeguHbl OTpe3Ka

B 6 Knacce BBI 0BHAKOMUJINCE C KOOPAMHATHON HJIOCKOCTEBIO,
TO €CTh C IJIOCKOCTBIO, HA KOTOPOH H300pa’KeHBI ABE IepIieH-
JAUKYJIAPHBIE KOOPAWHATHEIE IPAMbIe (0Ch abCcIce U OCh OPAH-
HaT) ¢ obmuM HayajaoM oTcuera (puc. 65). Bel yMeeTe oTmMeuaTh
Ha Hell TOYKHU 10 UX KOOpAUHATAM M HA0OOPOT, HAXOAUTH KO-
OpAMHATBEI TOUKH, OTMEUYeHHOH Ha KOOPAWHATHON IIJIOCKOCTH.
JloroBpopumMcs KOOPAMHATHYIO v
IJIOCKOCTh ¢ OCBKI0 X (OCBIO ab-
CIIHICC) B OCBIO Y (OCBHIO OPAHHAT)
Ha3BIBaTh ILJIOCKOCTHIO XY . 2+
KoopauHaTel TOYKU HA IJIO-
CKOCTH X}/ Ha3BIBAaIOT JeKapTo- B ilikiice
BBEIMH KOOpAMHATaMH B YeCTh . . . —t—+—»
-3 -2-10] 1 2 3 *x
(hpaEny3CKOro mMmareMaTHKa

3+

Ocv opdunam

Pene lexapra (cMm. pacckas Ha !

c. 105-106). 27
Bel 3HaeTe, KaKk HaXOAHUTH 34

paccToAHUe MeXJy ABYyMA TOY-

KaMH, 3aJaHHBIMH CBOMMH KO- Puc. 65
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§ 3. [lekapToBbl KOOPAMHATEI HA MNOCKOCTK

OpAUHATAMUN Ha KOODAUHATHOU

B
npsaMoin: aasa Touexk A (x,) u B (x,) : f B
X X X
(puc. 66) umeem: 1 2
AB=| &~ |, Puc. 66

HayuuMmca HaXOOUTH PACCTOAHHE
mesxay Toukamu A (x;; y,) u B (x,; y,), 3alaHHBIMUA HA [JIOCKO-
CTH XY.

PaccmoTpuM caydaii, KOrga oTpe3oK AB He MepHeHIUKYJIA-
PeH HU OXHON U3 KOOPAHHATHBIX oceil (puc. 67).

Yepes Touku A 1 B IpoBeieM IpAMbIe, IePIeHIUKYISpHEIe
KOOPAHMHATHBIM ocaAM. IloIyunM OpAMOYroJabHEBL TPEYrOJIbHUK
ACB. OueBugso, uro BC = | x, — x, |, AC = | y, — y, |. Orciona

ALBZ=BCz-+-AC'2=|:wcz—:c1 P+
v i gy~ 8, [ =, ~ ) ¥+ 0l -~ )
v, A (x5 y,) Torpma dhopMyy pacCTOAHUA MEXK-
ny Touxkamu A (x5 y,) u B (x,; y,)
MOYKHO 3aIMCATh TaK:

Y, B (x,5 y,) AB:J(xz—x1)2+(y2—y])2

JokaKkuTe cAaMOCTOATENIBHO, UTO
ara dopMysa ocTaeTcda BepHOIl
Puc. 67 H OOd ciaydas, Korga oTpesok AB
NepHIeHIUKYJIAPEeH OJHOH H3 oceH

KOOpJUHAT.

ITycrs A (x5 y,) u B (x,; y,) — Touru miaockoctu xy. Ha-
VIMMCA HaXOJUTh KOOPAUHATHI (X; Y,) TOUKH M — cepeauHBI
orpeska AB.

OnaTs-TAKH PacCMOTPHM CJIIY-
yaii, Korga oTrpes3ok AB He mep-
HNeHIUKYJIAPEH HU OJHOH U3 KOOP-
OUHATHBIX oceii (puc. 68). Bygem
CYUTaTh, 4TO X, > X, (cayuaii,
Korjga x, < X,, pacCMaTpPUBAETCH
aHanorudno). Yepes Touku A, M
1 B npoBemeM npaMble, NEpPIeH- 0
OUKYIApHBIE OCH abciuce, KOTo-
pBle IIEepeceKkyT 3Ty OChb COOTBET-

Ry

|
|
I I
0| % %,

YA
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8. PaccTosaHme Mexay ABymMA TOYKaMu C 3aaHHbIMK KOOpAMHaTaMK.

CTBEHHO B TOYKAaX Al, M, u B,. Ilo reopeme @aneca A M, =

= M B, TO ecThb ] B | =| - T |. Tax xKax Xy 2= X W
TO MOXKEM 3amucare: X, — ¥, = x, — x,. Orcrona
S Wk )
0 2

AHajornyHo MOMKHO II0KAa3aTh, UTO

_nty
Yo 3

DopMy B IJid HAXOXKJAEHUS KOOPAUHAT CePeIUHbI OTPe3Ka
OCTAIOTCS BePHBIMHU U JJIA CJIydas, KOTAa OTpe3oK AB mepreH-
OUKYIAPEeH OXHOH M3 ocell KOOpPAHUHAT (JOKaKHUTe 9TO CaMO-
CTOATENBHO).

IIpumep 1. [loxaxure, 4T0 TPEYroJbHUK C BEPIIMHAMH
B Touxkax A (=1; 7), B (1; 3) u C (5; 5) aBasieTcsa paBHOOEIPEH-
HBIM [IPAMOYTOJBHBIM.

Pewenue. Haitiem [JIMHBI CTOPOH JAHHOI'O TPEYIrOJbHUKA:

AB=\(1+1)2+(3-T7)? =/4+16 =+/20;
BC=(6-1+(-3)* =16 +4 =~/20;
AC =6+1)*+(5-T7)% =/36+4 =+/40.

CaenoBarensuo, AB = BC, 10 ectb A ABC — paBHOOEIPEHHBIII.

Tax kax AB? + BC? = 20 + 20 = 40 = AC?, o A ABC —
NPAMOYTOJBHBLH,

IMIpumep 2. Touka M (2; —5) — cepenuna otpesxa AB,
A(-1; 3). HaiiniuTe KoOpAUHATEI TOUKHU B.

Pewenue. Obossauum (x,; y,) — KOOPAWHATEI TOYKH B,
(x,; y,) — KoopamHATHL TOouKH A, (X, Y,) — KOODIHHATHI
Touku M.

Xitx —L4%

HOCROJ’ILRY A 2 ) =X,;, TO UMeeM B =2 -1+ = 4;

X, =
+ 3+
Ananormano 24 . Yp _ Yorh 295 =-5 y, = —13.

Omeem: B (5; —13).

&1



L

‘;\fll_ 0
&4 § 3. [lekapToBbl KOOPAMHATEI HA MNOCKOCTK

IIpumep 3. Horkakure, 4T0 4eThIpeXyroabHux ABCD

¢ BepmuHaMu B Toukax A (2; =1), B (1; 3), C (-3; 2) u
D (-2; —2) aBnseTcsa NPpAMOYTOJIBHUKOM,

Pewenue. Ilycrs Touka M — cepeauna auaronamu AC,

Torpma

X txy B3

TMETRT T
CnemoBarensno, M (=0,5; 0,5).

IIycts Touka K — cepemuna muaronanu BD. Torma

=y3+y0=—1+2=05

=—0,5 Uy - 7 , 5.

_Xpt¥p _1-2 _ . _Y¥st¥yp _3-2 _
Xy —T —T =-0,5; Yi —7—7—0,5;
K (-0,5; 0,5).
CnepoBarensno, Touku M u K coBnagaror. To ecTb muaro-
Haau yeTeipexyroabanka ABCD umeroT o0y cepeauny. Or-
cioga caegyet, uro ABCD — napannemnorpamMm. Haiee,

AC =/(-3-2>+(2+1)> =/34, BD ={(-2-1)*+(-2-3)> =/34.

CunegoBaTensHO, AuaroHanu napajnenorpamma ABCD pas-
Hel. OTCIOZa cilegyeT, YTO 9TOT HapayaejIorpaMM SBJIAETCA
OpAMOYTOJIBHUKOM.

) C—
[ ]
1. Kak HalTK paccTosHWe Mexay ABYMSA TOHKaMu, ecsi N3BeCTHbI 1X
KoopaWHaTbI?
2. Kak HaWTK KOOpAWHAaTEl cepefiHbl OTpe3Ka, eyl U3BEeCTHbI

KOOPAWHATbI €0 KOHLLOB?

E E YMNMPAXKHEHVS I

291.° Haiigure paccTosiHre MexXAy ToukamMu A u B, ecau:

1) A (10; 14), B (5; 2); 2)A (-1; 2), B (4; -3).

292.° HaitimuTe paccrosiune mexay toukamu C u D, ecau:

1) C (-2; —4), D (4; —-12); 2) C (6; 3), D (7; —-1).

293.° BepuinHaMHi TpPeyroJdbHUKA ABIAA0TCA Touku A(—1; 3),
B(5; 9), C(6; 2). Noraxure, uro AABC — paBHOGEIPEHHBIH,
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8. PaccTosaHme Mexay ABymMA TOYKamMu C 3aaHHbIMKW KOOpAMHaTaMK.

294.° Noxaskurte, uro Touka M (0; —1) aBiasdeTrcsa meHTPOM
OKPYIXHOCTH, ONHMCAHHON OKOJO TpeyroapHuxa ABC, ecian
A (6; -9), B (=6; 7), C (8; 9).

295.° HokaxkuTte, uro yriel B u C tpeyroasauka ABC paBHEL,
ecau A (5; =7), B (=3; 8), C (-10; —-15).

296.° HaiinuTe KOOPpAUMHATEI cepelHHEBI oTpeska BC, ecuu:

1) B (55 4), C (3; 2); 2) B (-2;-1), C (-1; 7).

297.° Touxka C — cepenuHa oTpeska AB. Hailigure Koopmu-
HaThel TOYKH B, eciau:

1) A (3; —4), C (2; 1); 2) A (-1; 1), C (0,5; -1).
298." Touka K — cepenunHa otpeska AD. 3anomHurte Tab-
JINAILY:
Touka KoopauHaTsl TOUKH
A (-3; 1) (-8; 2)
D (-1; -3) (-9; 2)
K (—4; 6) (1; 2)

299.° Hatimure gnuay Menuaubl BM TpeyroiabHHKA, BEPIIH-
HaMH KOToporo apastorca Touxu A (3; —=2), B (2; 3) u C (7; 4).

300.° Dauer Touxku A (—2; 4) u B (2; —8). Haiigure paccros-
HIEe OT Havajia KOOPJAWHAT 0 CepequHbl oTpe3ka AB.

301." JlokaxuTe, 4TO TPEYrOJbHUK C BEPIIMHAMHU B TOUKAX
A2;7), B(-1; 4), C (1; 2) aBnsgeTcsas OpAMOYIOJBHBIM,

302." Touku A (-1; 2) u B (7; 4) aBAA0OTCA BepHIMHAMU
OpPAMOYIOJBHOIO TpeyroJbHuKa. MoKeT J1U TpeThs BepIINHA
TPeyroJbHUKA UMeTh KoopauHaTel: 1) (7; 2); 2) (2; —3)?

303." Jlexxat i1 Ha OJHON NPAMOM TOUKH:

1) A (-2; -7), B(-1; —4) u C (5; 14);

2) D (-1; 3), E (2; 13) u F (5; 21)?

B cayuae yTBepAUTENBHOIO OTBETA YKAMKUTE, KaKasd U3 TOYeK
JIEKUT MEKIY ABYMs APYTUMIU.

304." Tokaskure, uro Touku M (—4; 5), N (-10; ) u K (8; 1)
JeXKaT Ha OGHOI MPAMOU, U YKaKUTEe, KaKasd U3 HUX JIEKUT
MEeKAY ABYMSA IPYTUMU.

305." Ilpr KaKoM 3HAYEHUH X PACCTOAHHME MEXKITY TOUKaMH
C (3; 2) u D (x; —1) paBHO 57
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306." Ha ocu abcruce HafifuTe TOYKY, PAaBHOYIAJIEHHYIO OT
Touek A (=1; =1) u B (2; 4).

307." HaiiguTe KOOPAMHATHI TOYKH, IPHHAJAJIEXKAIEH OCH
OpAUHAT U paBHOyAAJeHHOH oT Touek D (—2; -3) u E (4; 1).

308." HaiifuTe KOOpAMHATEI TOYKHU, KOTOPAs JEJUT OTPE30K
AB B orHomennu 1 : 3, cumrasa ot Touku A, ecau A (5; —3)
u B (-3; 7).

309." Yereipexyroasauxk ABCD — napasienorpamm, A (—5; 1),
B (-4; 4), C (-1; 5). HaiiguTe KooOpAUHATHI BepiiuHbl D.

310." Yernipexyronbauxk ABCD — mnapanajienorpamm,
A (-2; -2), C (4; 1), D (-1; 1). Haligure KOOPAHNHATHI BEPIIIH-
HBI B,

311." Toxaxxure, uTo yeThipexyroinsaux ABCD ¢ BepmiuHa-
mu B Touxax A (=2; 8), B (3; =3), C (6; 2) u D (1; 13) aBaser-
cA mapajieorpaMMOM.

312." Noraxure, uTo ueThIipexyroinsaux ABCD ¢ BepmiuHa-
mu B Toukax A (-3; -2), B (-1; 2), C (1; =2) u D (-1; —6)
ABAAETCS poMOOM.

313." Mokaxure, uTo yeThipexyroinbaux ABCD ¢ BepmiuHa-
Mu B Toukax A (—=2; 6), B (-8; =2), C (0; —8) u D (6; 0) asas-
eTcsa KBagpaToM.

314." Touxu D (1; 4) u E (2; 2) — cepenussl cropod AC
u BC rtpeyroasanka ABC cooTBeTcTBeHHO., HaliguTe KOOpIH-
HaTel BepmiuH A u C, ecau B (-3; —1).

315." HaiiguTe OIMHY OTPE3Ka, KOHILI KOTOPOro MIPUHAIEKAT
oCcAM KOOPAWHAT, a cepeauHoi siBaserca Touka M (—3; 8).

316.” Haiinure KoopArHATH BepmuHBE C PABHOCTOPOHHETO
Tpeyroabauka ABC, ecau A (2; —3) u B (—2; 3).

317.” HaiimuTe KOOPAUWHATEI BepIIMHLI E PaBHOCTOPOHHETO
Tpeyroabauka DEF, eciu D (—6; 0) u F (2; 0).

318." B rpeyroaprHuke ABC ussectHo, uto AB = BC,
A (5;9), C (1; —3), mogynu KoopauHAT Touku B paBubl, Haii-
IUTe KOOPAUHATHI TOUKH B.

319.” Haiigure xoopauHATEL BceX Touek C ocu abcrmuce Ta-
Kux, uro A ABC — pasHOGeapeHHsIin, ecau A (1; 1), B (2; 3).

320." HaiiguTe KOOpAUHATHEI BCeX TOYeK B ocH OpAHHAT
TaKux, 90 A ABC — npamoyroabHbii, ecan A (1; 3), C (3; 7).
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9. YpaBHeHWe QUrypbl. YpaBHeHUe oKpy>XHOCTK

YTNPAXKHEHWA ONA NMOBTOPEHS N

321. B Tpeyronsauke ABC usBectHo, uto £ C = 90°, AB =
=9 ¢m, BC = 3 cm. Ha runorenyse AB oTMeTHIH TOYKY M
Tag, uro AM : MB =1 : 2. Hanigute CM.,

322, Haiigure yrael pomba, ecau yroja MesKIy BBICOTOIR
M AUaroHajbil pom0a, IPOBeJeHHBIMHA M3 ONHON BEepIIMHEI,
pasen 28°,

323. ITuaronans BD napannenorpamma ABCD pasua 24 cwm,
Touka E — cepenuna croponbl BC. Haligure oTpesku, Ha KO-
Topble nIpamMaa AE menut puaroHanb BD.

¥ LN/ TOTOBUMCA K U3YYEHMIO HOBOW TEMbI B

324. Tourka A (1; —6) — nenTp okpy»kHoCcTH, Touka B (10; 6)
NPUHALJIEKUT 3TOI OKpPYyKHOCTA. YeMy paBeH paguyc OKpYyK-
HOCTH?

325. Orpesox CD — guamerp okpyskHOocTH. Haliure KoopguHa-
THI IIEHTPa OKPYKHOCTH U ee paxuyc, ecau C (6; —4), D (-2; 10).
326. Kakas durypa apadeTcsa rpa@HKOM YpPaBHEHHUA:
Hy=1; 8y & =—24 5) xy = 1;
dy=38x-4; 4)(x+2+@w-3=0; 6)y=Vx?

9. YpaBHeHue cpurypsbl.
YpaBHeHue OKpY>XXHOCTU

Koopaunars! (x; y) Ka)Kmoil To4- vk
KU mnapaboisbl, uzobpaskeHHOU Ha
pucyHKe 69, aBad0TCA pelleHneM
ypaBuenusa y = x2. 1 maobopor,
KaXkJoe pelieHue ypaBHeHUA ¢ IBY-
Ms IePEeMeHHBIMH Y = X° ABJIAETCA
KOOpAMHATaMH TOYKH, Je)Kamei Ha
aToil mapabose. B aTom cayuae ro-
BOPAT, UTO ypaBHeHHe Mapaboisl,
n306pakeHHON Ha pucyHKe 69,
umeer BUL Yy = x°. Puc. 69
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§ 3. [lekapToBbl KOOPAMHATEI HA MNOCKOCTH

BoobGmie, ypaBueuuem purypst F, 3aqaHHoi HA IJIOCKO-
CTH XY, HA3BIBAIOT ypaBHEHHE C JBYMA NepPpeMeHHBIMH X H ¥,
HMeIIIee TBa CBOHCTRA!

1) ecan Touka nmpuHanIeRKuT hurype F, T0 ee KOOpAHHATHI
ABIAIOTCA pelIeHHeM AaHHOTO YpaBHEHH;

2) nw6oe pemenue (X; y) JaHHOrO YpaBHEHHS SABJISAETCH
KOOpAHMHATAMH TOYKH, NpHHaje:xameii ¢purype F.

Hanpumep, ypaBHeHHEe NPSAMOM, M300paskeHHON HA PUCYH-
ke 70, umeer Bug y = 2x — 1, a ypaBHeHHe runepO0Jbl, U30-

s 1
OpaskeHHOH Ha pucyHKe 71, — y=—. TakXe OPHUHATO I'OBO-
x

1
PHUTH, UTO, HAIPUMeED, YpaBHeHUA y = 2x — 1l u y=-_ sajarwr
OPAMYIO U THIEepO0oJy COOTBETCTBEHHO.

| vhk // yl\

T // il \\_;

0/ 1 x "_""--\ 0 1 | x|
Puc. 70 Pue. 71

Ecnu nanHoe ypaBHeHUE ABJIAETCA ypaBHeHUeM Gurypst F,
TO 9Ty (UT'Yypy MOKHO DPAacCMAaTPHUBATHL KaK reOMeTpHUYECKOe
mecto ToueK (I'MT), KoopAHHATEI KOTOPBLIX YIAOBJIETBOPAIOT
JaHHOMY YPaBHEHUIO.

Ionb3ysack 3TUMU COOOpaKEHUAMU, BbIBeIeM YpaBHEHHE
OKpY:KHOCTH paguyca R ¢ nmeHTpoMm B Touke A (a; b).

IIyers M (x; y) — Opou3BOJILHAA

va TOUKa JAHHOH OKPY’KHOCTH (pHC. 72).
M (x; y) Torma AM = R unu
\/(x—a)2+(y—b)2 = R. Orcroga
. (x—aP+@y-bE=R. (%
A (a; b) MBI MOKa3aJM, YTO KOOPAHUHATHI
» (x; y) npousBoONLHON TOUKH M OKDPY:X-
5 <~ - (x5 y) op py
HOCTHU SABJIAIOTCA PEIIeHNeM YPaBHEHHU
Puc. 72 (*). Tenmepp mokaskem, 4TO JiI0OOE pe-
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9. YpaBHeHWe QUrypbl. YpaBHeHUe OKpYy>XHOCTK

meHre ypaBHeHud (x — a)® + (y — b)? = R?, rpge R > 0, aBnderca
KOOpAMHATAME TOYKH, IPUHAIJIEKAIIEl JaHHON OKPYKHOCTH.

ITyers nmapa (x; y,) — NPOM3BOJbHOE DellleHUe YPaBHEHUS
(*). Umeem: (x, — a)* + (y, — b)* = R%. Orciona

J(x,-a)* +(y,~b)* =R.

OTa paBeHCTBO MOKAa3bIBaeT, uTo Touka N (x; y,) yaajneHa
OT LIeHTpa OKpy:KHocTu A (a; b) Ha paccTodAHHe, paBHOE pa-
IUYyCy OKDY’KHOCTH, a cjeloBaTeabHO, Touka N (x; y,) npu-
HaJJIeKUT JaHHOH OKPYKHOCTH.

Hrak, MBI ZOKa3aJl TAKYIO TEOPEMY.

Teopema 9.1. Ypasnenue
(x — af + (y — b)* = R?,

20e R > 0, aénaemca ypaenenuem OKPYHHOCMU C YeHmMpom
6 mouke A(a; b) u paduycom R.

Eciu 1eHTpOM OKPYKHOCTH ABIAETCS HAYAJI0 KOOPAMHAT,
10 a = b = 0, YpaBHeHNe OKPYKHOCTH, N300paKeHHON HA PH-
cyHke 73, uMeeT BHU[I:

a3yt =R2,

IIpumep 1. CocraBeTe ypaBHeHUE
OKDPY>KHOCTH, JUAMETPOM KOTOPOIl ABJIAET- vl
cs1 oTpesoK AB, eciu A (=53 9), B (7; =3).

A
R
Pewenue. Tak KaK LEHTD OKPYIXK-
HOCTH SABJISIETCA CEPENUHONU nuameTpa,
TO MOXKeM HaHTH KOOpAHUHATEHL (a; b) R
Q./

neHTpa C OKPYIKHOCTH: x
-5+7 9-3
= =1, b=——=8.
2 . 2
CaenmoBarensHo, C (1; 3). Puc. 73

Paguyc oxkpyxsaoctH R = AC.
Torga RZ= (1 + 52+ (8- 9)2=T2.
CrnemoBaTenbHO, HCKOMOE YpaBHEHHE ABJISIETCA TAKHM:
(x-1»2+Hy-3)¢="2.
IIpumep 2. [lokaxkure, 4T0 ypaBHeHue x° + y? + 6x —
— 14y + 50 = 0 samaeT OKpy’KHOCTH. HaiifuTe KOOpPAUHATHI
HeHTpa U pajuyc 3TOH OKPYKHOCTH.
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Pewenue. IlpeacraBuM ganHoe ypaBHeHNe B Buze (x — a)’ +
+ (y — b)? = R%:
x*+6x+9+y’— 14y + 49 + 50 — 58 = 0;
(x+38¥+@Wy-—-T12=8.
CrnenoBaTenbHO, HAaHHOEe YpPAaBHEHUE ABJIAETCA YpPaBHEHHEM
OKPYKHOCTH C IIeHTPOM B Touke (—3; 7) U paguycom J8.

IIpumep 3. HoraskuTe, 9YTO TPEYroJbHUK C BEpPIIMHAMU
B Touxkax A (—2; —3), B (1; 3) u C (5; 1) aBadAeTCcA IPAMOYIOJIk-
HBIM, H COCTABbTE ypaBHEHHe OKPYXHOCTH, OIIMCAHHOH OKOJIO
Tpeyroabauka ABC.

Pewenue. Halizem KBagpaThl CTOPOH JaHHOI'O TPEYIOJIb-
HUKA:

AB? = (1 + 2)2 + (3 + 3)? = 45;

ACP=(B+ 22+ (1 + 3)2=65;

BC?=(5-1)*+ (1 - 3)? = 20.

Tak Kax AB? + BC? = AC?, 70 JaHHBII TPEYTrOJbHUK SBJA-
eTcA NPAMOYTOJbHBIM € IPAMBIM yryoM npu Bepmube B. Ilen-
TPOM ONMCAHHON OKPYKHOCTH SBJIAETCA CepeJUHA I'MIIOTEeHY3EI

V65

AC — Touka (1,5; —1), paguyc OKpyXKHOCTH R =§AC=—.

2
CieoBaTeIbHO, HCKOMOE YPABHEHHE UMEeeT BU[:
(x —1,5)% +(y + 1) =%.
P B

1. Y10 Ha3bIBaIOT YpaBHeHMEM DUrypbl, 3a4aHHOM Ha NIOCKOCTA xy?

2. KakoW BUA, MMeeT ypaBHeHWE OKPY>XKHOCTW € LeHTpoM B Touke (a; b)
W paguycom R?

3. Kakow BMUA UMeeT ypaBHeHWe OKPYXXHOCTU C LIeHTPOM B Hadane Ko-
opAuHaT U paguycom R?

E E YNPAXKHEHUS I

327.° OnpegennuTe MO YPAaBHEHUIO OKPYIKHOCTH KOOPAUHATEI
ee [EHTPa U paguyc:

1) (x — 8)* + (y — 3)? = 25; Dxx+yr=T7;

2) (x +5)+y*=09; 4) x* + (y + 1)* = 3.
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9, YpaBHeHWe QUrypel. YpaBHEHUE OKPYXHOCTH

328.° CocTappTe ypaBHeHHe OKDY:XHOCTH, eClIH HM3BeCTHEL
KOODAHHATEI €€ NeHTpa A u paguyc R:

1) A (8; 4), R = 4; 3) A (7; -6), R=+2;
2)A(-2:0), R=1; 4) A (0: 5), R=+1T.

329.° CocTappTe ypaBHeHHe OKDY:XHOCTH, €CIH HM3BeCTHEL
KCOPAWHATEI ¢e OeHTpa B u paguyc R
DEB(-1;9),R=9; 2) B (-8; —8), R=4/3.
330.° Onpenenure KOOPAMHATEHE IEHTPA H PajHYC OKDYXK-
HOCTH, H300PAIKEHHOI HA PACYHEKE T4, M 3a0HIIATE YDABHEHAE
9TOH OKPYKHOCTH.
yh v

2

[
-~
N Kj
[
Ry
o]
uy

C

o

|
[ary
f=]
rny

=]

P

®yY

&) 2)
Puc, 74

331.° Pagmyc OKpY’KHOCTH ¢ OEHTPOM B ToO4YKe A paBeH 4
(puc. 75). CocTaBhTe YypaBHEHHE BTOH OKDYKHOCTH,

332.° IlocTpoiiTe HA KOCPAMHATHOM IICCKOCTH OKPYKHOCTD,
VPaBHEeHHEe KOTOPOIl HMeeT BHJ:

Dx2+y?=4; 2(x+ 1)+ (y-2)2=25,

333.° ITocTpoiiTe HA KOOPAMHATHOM IJIOCKOCTH OKPYHKHOCTE
mo ee ypasHeHHIO (x — 4 + 32 =9,
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=Y

Ry
S

1y
Q/O
a)

0)

Puc. 75

334.° Okpy»xHOCTH 3agaHa ypaBHeHueM (x + 6)? + (y — 1)? =
= 10. Beiacuute, Kakme u3 Touek A (—3; 0), B (—5; —-2),
C(1;0), D(-4; 3), E (-7; =3), F (-9; 0) nexxar: 1) Ha OKDPYIK-
HOCTH; 2) BHYTPH OKDYKHOCTH; 3) BHE OKPY>KHOCTH.

335.° IlpuHamIeKuT au oKpyKHOCTH (¥ — 2)° + (y + 2)? =
= 100 rouka:

1)A(8;-8); 2)B(6;-9); 3)C(-3;7); 4)D(-4;6)?

336.° CocTraBbTe ypaBHeHUE OKPYIXHOCTH C IIEHTPOM B TOYKeE
M (=3; 1), npoxonmsamieit uepes Touky K (=1; 5).

337.° CocTaBeTe YpaBHEHHE OKPYKHOCTH, JHAMETPOM KOTO-
poit aBasierca orpe3ok AB, ecniu A (2; —7), B (—2; 3).

338." IlokaxuTe, 4TO OTPE3OK AB ABIsAETCA UAMETPOM OKPYK-
HocTH (x — 5)* + (y + 4)> = 17, ecnu A (1; —5), B (9; —3).

339." llokaxure, uTo oTpesok CD ABIAeTCA XOPHO OKPYHkK-
HocTH Xx? + (y — 9)* = 169, ecam C (5; —3), D (—12; 4).

340." CocTaBbTe ypaBHeHHE OKPYAKHOCTH, IIeHTPOM KOTOPOIX
asaserca touxka P (—6; 7) u xoTopas KacaeTcd OCH ODIAHUHAT.

341." CocraBpTe ypaBHeHHE OKPYXHOCTH, EHTP KOTOPOil
HAXOAUTCA HA NPAMOH Y = —5 M KOTOpasd KacaeTcsa OcHU abeIuce
B Touke S (2; 0).

342." CKONBKO CYIIeCTBYeT OKPYKHOCTeH, pafiyCchl KOTOPBIX
paBHBI 35, IIeHTPhl TIPUHAMJIEKAT OCH OPJMHAT U KOTOPBIE
npoxonATr yepesd Touky (3; 5)? 3anuinure ypaBHeHUE KayKIOi
TaKo OKPYKHOCTH.

343." CocTaBbTe ypaBHEHUe OKDPYXHOCTHU, LIEHTP KOTOpOIX
OPHUHAJIEKUAT OCH abCcIiice H KOTOpasa NPOXOAUT depes3 TOUKHU
A (-4; 1) u B (8; 5).
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9. YpaBHeHWe QUrypbl. YpaBHeHUe OKpYy>XHOCTK

344." JlokaskuTe, 4TO OKPYHOCTH (x + 6)? + (y — 3)* = 36:

1) Kacaerca ocu opAMHAT,

2) nepeceKaeT ochb abcmucce;

3) He uMeeT o6IMX ToUeK ¢ mpamoi y = 10.

345.” YcranoBuTe, ABISAETCA JU JaHHOE YpaBHEHUE ypaBHe-
HHEM OKPY:KHOCTH. B ciyuae yTBepAUTEILHOrO OTBETA YKAMKH-
Te KOOPAWHATHI IIeHTpa U paguyc R aToil OKPYKHOCTH:

Dx2+2x+ 3y - 10y— 23 =0;

2) x* - 12x + y* + 4y + 40 = 0;

x*+y*+6y+8x+34=0;

4) x*+ y? —4x - 14y + 51 = 0.

346.” [lokaskure, 4TO JaHHOE ypaBHEHUE ABJIAETCA ypaBHe-
HIEM OKPYYKHOCTH, M YKa’KITe KOOPAUHATEI IeHTpa 1 paguyc R
9TOI OKPY/KHOCTH:

1) x* + y* + 16y + 60 = 0;

2)x*+y*-8x +4y +15=0.

347." lokakuTe, 4TO TPEYrOJbHUK C BEPIIUHAMH B TOUKAX
A (-1; =2), B (-1; 2), C (5; 2) aBasgeTcda NpAMOYTroJbHBIM,
U COCTaBbTe ypaBHEHUE OKPY KHOCTH, OIHUCAHHON OKOJIO 3TOr0
TPeyroabHUKA.

348." CocraBbTe ypaBHEHME OKDY’KHOCTH, PAfiHyc¢ KOTOPOM
paBeH 5 u KoTopas npoxomuT uyepes Touku C (=1; 5) u D (6; 4).

349.” CocraBbTe ypaBHeHUe OKPYKHOCTH, PaJyCc KOTOPOil paBeH
V10 u Koropasa npoxonut uepes Touku M (—2; 1) u K (—4; —1).

350.” CocTaBbTe ypaBHeHHE OKPYKHOCTH, KOTOpas KacaeT-
cAd KOOPAMHATHBIX OCEH W HNpaAMOH y = —4.

351." CocraBbTe ypaBHEHUE OKDPYKHOCTH, Kacaroueicsa Ko-
OPAMHATHBIX OCeH U mpAMOH x = 2.

352." CocraBbTe ypaBHEHHE OKPYKHOCTH, NPOXOAIIel yepes
TOUKI:

1) A (=35 7), B (-8; 2), C (=65 —2);

2) M (-1; 10), N (12; -3), K (4; 9).

YNPAXKHEHUA 0N MOBTOPEHNS I

353. BuccexTpuca yriaa B napannenorpamma ABCD mepe-
cekaet ero cropony AD B touxke E, AB = BE = 12 ¢m, ED =
= 18 cm. Hailigure niomaas mapajiieaorpaMmma.
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354. IlepneHAUKYIAp, ONYIIEHHBIH K3 BEPHIMHBI IPAMO-
YroJAbHUKA Ha ero JHaroHajb, JeJINT 9Ty ZUArOHAIL Ha OTPe3KH
mmuaOM 9 e m 16 cm. Haligure mepuMeTp NpAMOYIOJBHUKA.

355. B paBHOGOKYIO Tpallel[Uio BIINCAHA OKPYKHOCTL pajuyca
12 cv. Ogea 13 GOKOBBIX CTOPOH TOUYKOII KacaHMs MeJUTCSA Ha
JIBa OTPe3Ka, OAUH M3 KOTOPBIX paBeH 16 cm. Haiigure nnommans
Tpamenuu.

10. YpaBHeHMe npsiMon

B npegpiayiieM OyHKTe, paccMaTpuBasd oKpy:KHocTh Kax I'MT,

paBHOYIANIEHHBIX OT HAHHON TOYKH,
vk MBI BBIBEJIU ee ypaBHeHue. Ilns Toro,
A(x;y,) yTOOBI BEIBECTH YpaBHEHUE IIPAMOIi,
paccmoTpum ee kagk I'MT, paBuoyzia-
M (x; y) JeHHBIX OT IBYX TOUEK.

Ilycte @ — pmaHHad nDpaMmad.
Beibepem nBe Touku A (x5 y,) u
B (x,; y,) Tak, 4ToObl mpAMas a
/ B (x,; y,) OBLJIA CepeNUHHBIM HMepPlIeHAUKYIA-

pom otpeska AB (puc. 76).
Puc. 76 ITycrs M (x; y) — NpPOU3BOJBHASA
Touka npamoii a. Torgpa MA = MB, To ecTh

JE—2) +y-y,)* =J(x—2,)* +y-y,)*. )
Mgl noKasanamr, U9TO KOOPAMHATEL (X; ) ONPOM3BOJLHOM TOY-
KU M npamoil a ABIAATCA pellleHueM ypaBHeHus (¥).
Teneps noKaxkeM, UTO Ji0O0e pellleHre ypaBHeHUA (¥) ABIAET-
cd KOOpAWHATAMU TOYKH, OPUHALIeKaIlell TaHHON IpsaMoOH a.
Ilyers (x,; y,) — NpouU3BOJIbHOE pelneHue ypaBHeHUs (*).

Ameem: \/(Jc,:J -x )+, -y’ = \f(;’c[J -x,)* +(y, —y,)°. Oro pasen-
CTBO O3HAYaeT, 4To To4uKa N(x, y,) paBHOyAaJeHa OT TOYEK
A (xl; y,) u B (x,; y,), cnempoBaTenbHO, TOYKa N NPUHALIEHKUT
cepeUHHOMY NEePHEeHANKYIApPY oTpeska AB, To ecTs mpaMoit a.

Hrak, MBI gOoKasandH, 4TO ypaBHeHHe (¥) U ecTh ypaBHEHHE
JaHHOM OpAMOH 4.

Onnaxo us Kypca aiarebpsl 7 Kaacca Bbl 3HaeTe, 4TO ypaBHe-
HUe OPAMOH BBIIVIAZUT IOpasgo mpoule, a UMeHHOo: ax + by = ¢,

o
N\
sy
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10. Y paBHeHWe NpamMon

rue a, b, ¢ — HEKOTOpbIe Yucaa, IpudeM a U b He PaBHBI HYJIIO
omHoBpemenHo. ITokaskem, 4To ypaBHeHHE (¥) MOKHO Ipeob-
pa3oBaTh K TAKOMY BHAY.

Hwmeem: (x —x)’ +(y —y,)’ =(x — x,)* + (y — y,)*. BosBenga
BCe ABY4YJEHBI B KBaZpaT M NPHUBEISA HOZOOHBIE CclaraeMble,
OJIYIUM:

2 2 2 2
2 (X, —x)x+2 (Y~ Y)Y =%, +y5 — X — Y-
== s 2 2 2 2

Obosmaums 2(x, — x,)=a, 2(y, - y,) = b, x,+y, —x; -y, =¢,
noJy4YuM ypaBHeHUe ax + by = c.

ITockonbky Touku A (X3 y,) u B (x,; y,) Pa3IUYHBI, TO XOTA
6Bl OflHA U3 pasHOCTel x, — X, U Yy, — Y, He paBHa Hym0. Cie-
JIOBATeJIBHO, YHCa @ U b He PABHBI HYJIIO OTHOBPEMEHHO.

Hrak, MBI ZOKa3aJl TAKYIO TEOPEMY.

Teopema 10.1. YVpaenenue npamoii umeem 6ud

ax + by =c,

20e a, b u ¢ — Hexomopbwle wucnra, npuiem a u b ne pasuvl
HYN10 00HOBPEMEHHO.

Jluselinbie ypaBHeHUS

3amMmevaHnue. Bepuo u
¢ ABYMHA INepeMeHHBbIMH

TaKoe yTBepXKIeHHe: nmoboe

ypaBHeHUe BUIA ax + by = c, YpapreHus

rge a, b U ¢ — HeKoTopele LPAMx
yneia, OpuyeM a U b He pas-
HBEL HYJIIO OJHOBPEeMEHHO, AB- Puc. 77

JsieTcA ypaBHEHUEM NPAMOH.

Ecau a = b = ¢ = 0, To rpadpukom ypaBHeHHUs ax + by = ¢ aB-
JseTcA BeA MIOCKOCTh xy. Ecnim a=b =0 u ¢ # 0, To ypaBHe-
HUe He UMeeT PelIeHU.

W3 kypca anreOpsl 7 KJaacca Bl 3HaeTe, UTO YpaBHEHUE BUIA
ax + by = ¢ Ha3BIBAIOT JIMHEWHBIM YPaBHEHUEM C JIBYMA mepe-
menHbIMU. Cxema, uzobpaskeHHas Ha pucyHKe 77, WINIOCTPHU-
PyeT BBIIIECKa3aHHOE,

Taxr:xe Ha ypokax aiare6pel B 7 KJjacce MBI IPHHAIA 6e3 J0-
KaszaTeabcTBa TOT QaKT, YTO rpa@HKOM JHHEHHON (QYHKIINKA
y = kx + p aBuaserca npamas. Ceiluac MBI 9TO MOMKeM JOKa-
3aThb.
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JeiicTBUTENbHO, IIEpPeNHIIeM YpaBHeHHE J = Rx + p Tak:
—kx + y = p. MBI nony4uau ypaBHeHHe BHAa ax + by = ¢ an4a
cayudasi, korgaa = -k, b=1,c =p.

A m06yi0 IH OpAMYIO Ha INIOCKOCTH MOYKHO 3aJaTh ypaBHe-
HHEeM BuJa ¥ = kx + p? OTBeT Ha 9TOT BONPOC OTPHULIATEIBHBIMA.

Heno B ToMm, 4TO nIpAMAasd, NEPHOEHAUKYIApHAA ocu abeiuce,
HE MOJKeT ABIAThcA rpapuroM GHyHKIHH, a cleoBaTeJbHO, He
MOJKeT MMeTh YpaBHeHHe BUAa y = Rx + p.

BMmecTe ¢ TeM, ecau B ypaBHeHUU npAMoit ax + by = ¢ mo-

noxuTh b = 0, TO ero MOKHO HepenucaTh TaK: X =£. Mst no-
a

JYYHJIHN YaCTHBIHA BUJ YpaBHeHHUS OPSAMOM, BCe TOUKHM KOTOPOH
UMeT OguHAKOBBIe abcruccel. ClenoBaTenbHO, 2Ta OpAMas
IIeplIeHOHKYJApPHAa OCH aﬁcnncc. Ee HaspIBaioT BepTHKAaJb-
HOMH.

Tax:xe ormerum, uto ecau b # 0, To ypaBHeHHe NPAMOI

a C
ax + by = ¢ MOXKHO 3amHCATh TaK: y=—3x+3. Ob6o3HaYHB

—% =k, f: p, TOAYYMM ypaBHeHUe y = kx + p.

CnenoBarenbHO, eciu b= 0 u a # 0, mo ypasnenue npamod
ax + by = ¢ 3adaem éepmurxanvuyro npamyr; ecau b # 0, mo
amo ypaenenue 3adaem He6epMUKALLHYIO NPAMYIO.

VpaBHeHHe HEBEPTHKAJBLHON MPAMON ymoOHO 3allUCBIBATH
B BUZe Yy = kx + p.

Hannas Tabauma MoABITOXKUBAET MaTepHUas, PACCMOTPEHHBIH
B 9TOM IIYHKTe.

Vpasuenue | 3maveHud a, b, ¢ papux
b#0,auc— HEeBEPTHKaJIbHAaA
ax +by=c
J00BIe npamas
b=0,az=0,
ax +by =c BepTHKAJIbHAA IpAMad

¢ — Jroboe

BCsA KOOpAHHAaATHAaA

ax + by =c a=b=c=0 LT0CKOCTE

ax +by =c¢ a=b=0,c#0 —




10. Y paBHeHWe NpamMon

IIpumep 1. CocraBbTe ypaBHeHHE ONPAMOHN, NPOXOAANIei
gepesd Toukm: 1) A (=3; ) u B (=3; —6); 2) C (6; 1)
u D (-18; =7).

Pewenue

1) Tak xKaK JaHHBIE TOYKH HMEKT PaBHBIE abCIIHMCCHI, TO
npamMasa AB ABideTcA BEPTHKAJIBHOM W ee ypaBHEHHE HMeeT
BUI x = —3.

Omegem: x = —3.

2) Tak Kak maHHBIe TOYKH MMEIOT pasHble abCIHCCHI, TO
npamaa CD He ABiIsAeTCA BEPTUKAIBbHOM, I MOMKHO BOCIOJb30-
BaThbCA YpPaBHEHUEM NpPAMOIi B Bume y = kx + p.

IlogcraBuB koopauHaTtel Touek C u D B ypaBHeHHE Y =
= kx + p, HonydaeM CHCTEMY YPaBHEHHIi:

6k+p=1,
-18k+ p=-"7.

Pemus aTy crucreMy ypaBHEHWIl, HAXOAUM, 4T0 k==, p = —1,

W=

Omaeem: y=%x—1.

IIpumep 2. Haiigure nepuMeTp U IJIOIIANE TPEYTOIBHUKA,
orpaHudeHHOro mpamoi 5x + 12y = —60 u ocamu Koopau-
HaT.

Pewenue. HalifeM TOUKH IepecedeHHsA TAHHOH OpAMOH
¢ OCAMH KOOpAUHAT.

C oceio abecnuce: 5x = —60, x = —12.

C oceio opgunar: 12y = —60, y = —5.

CrnepmoBaTelbHO, NJAHHAA IpAMasg M OCH KOOPAHHAT Orpa-
HAYNBAIOT NPAMOYTOJBHBIN Tpe-
yroasauk AOB (puc. 78) Takoii, vk
atro A (-12; 0), B (0; —-5),
O (0; 0). Torga OA = 12, OB = 5,
AB=+A0*+ B0O? =13. Wckomblii \4 -
nepumeTp P = OA + OB + AB = _12\ *
= 30, nmomaznes S = %OA -OB=30. B

—5\

Omeem: P =30, S = 30. Puc. 78
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§ 3. [lekapToBbl KOOPAMHATEI HA MNOCKOCTK

B
® 1. Kakoi Bug, UMeeT YpaBHEHWe NPAMOM Ha NNOCKOCT xy?

2. Kak NpUHATO Ha3biBaTb NPAMYIO, BCe TOHKM KOTOPOW UMEIOT OAWHA-
koBble abcumccbl? Kak pacnonioxeHa 31a npsimMas OTHOCUTENIbHO OCK
abcumcc?

3. B kakom Buae yaoOHO 3anMcelBaTh YpaBHEHWe HeBepTUKanbHOM
npsamo?

4, Nioboe K NVHelHOe ypaBHEeHWe C [ABYMA NepeMeHHbIMK ABNAETCS
YpaBHeHWeM NpamMoun?

5. JTioByto nu NpaMyIo Ha NNOCKOCTU MOXHO 3aflaTh ypaBHeHWeM BUAa
y = kx + p?

6. [pn KakoMm YCNIOBUM ypaBHeHMe NpAMON ax + by = c ABngaeTcs

YpaBHEeHWEM BepTUKaNbHOM NPAMON? HeBepTMKaNbHOM NPAMOin?

YMNPAXKHEHUS I

356.° Kakne 13 JaHHBIX YPABHEHUN ABJAIOTCA YPABHEHUAMU
OpAMOit:

1) 2x — 3y = 5; 4) 2x = 5; 7) Ox + 0y = 0;
2) 2x — 3y = 0; 5) -3y = 5; 8) 0x + Oy = 5?
3) 2x% — 3y = 5; 6) 2x + Oy = 0;

357.° Haiigure KOOPAUHATHI TOUYEK MEpECeYeHUs NpsAMOIi
4x — by = 20 ¢ ocamu KoopauHaT. [IpHHAAIEKUT JH ITOM
npamoit Toura: 1) A (10; 4); 2) B (6; 1); 3) C (—-1,5; 5,2);
4) D (-1; 5)?

358.° HailiguTe KOOPAUHATHI TOUEK MEpeCedYeHUs NPsIMOI
3x + 4y = 12 ¢ ocamu KoopauHat. Kaxkasa us Touex M (-2; 4)
u K (8; —3) npuHagJeKuT 3Tol npamoi?

359.° CocraBbTe ypaBHeHHe NPAMOM, IPOXOAANIEN uepes
TouKy A (6; —3) u nepneHIUKYIApHOU ocu x. Kakue Koopau-
HATBHI UMEeT TOUYKA MepeceyeHusa 9TOH MpAMOM ¢ OCbI0 Xx?

360.° CocraBbTe ypaBHeHHe NPAMOM, IPOXOAAINIEN uepes
Tourky B (5; —8) u nepnesnurkynapHoi ocu y. Kakue Koopmu-
HATHl UMeeT TOYKA MepecedeHus 3TOi MpsaMoil ¢ 0cbio y?

361.° CocraBbTe ypaBHeHHe NPAMON, IPOXOAANIEN uepes
Toury C (—4; 9) napannensno: 1) ocu abemuce; 2) ocH Opau-
HAT.
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10. YpaBHEeHWe NpaMor

362.° CocTaBbTe YpaBHeHHe IIPAMOi, MpoxXoAAmell uepes
TOIKH;}

DA(1; -3)uB(-2; -9); NE(4;-1D)ufF(9; -1);

2)C(3; 5) m D (3; -10); 4) M (3; -3)m K (- 6; 12),

363.° CocTaBrTe ypaBHEeHHE OPAMOH, OPOXOAAINEH depes
TOUKH:

1) A (2; -5) m B (-3; 10); 2) C (6; 1) u D (24; 2).

364.° HaiiguTe KOOPDAUHATE TOUKH MepeceueHHA NPAMEIX:

Dy=3x—-T u y=5x+9;

2)2x-Ty=-16 m 6x + 11y = 16,

365.° HaiifgiTe KOOPDAUHATE TOUKH MepeceueHHA NPAMEIX:

Ny=-4x+1 u y=2x—-11;

2)3x+2y=10 m x -8y =12,

366." Touxu A (-6; —1), B (1; 2) u C (—5; —8) — pepmHUHE
TpeyroasHuka ABC. CocTaBbTe ypaBHeHHe NpAMOil, cofepika-
mei meguaay AK TpeyroJapHHREA,

367. Touru A (-8; -4), B(-2; 2), C (1; 3) m D (8; -2) —
BepmiuHE Tpanenuu ABCD (BC | AD). CocTaBbTe ypaBHeHHe
OpAMOIL, COAepKamel CPeIHIOK JIAHAK TDAIESIANA,

368." AGeomecs cepeMH GOKOBEIX CTOPOH TPANEIMHA PABHEL,
BepHo 1 yTBep:AeHHe, UTO OCHOBAHHUA TpalelHy NepleHaH-
KVJAAPHEL ocH abciiucc?

369." HalifuTe mDepHMeTp TPEYrOJIbHHMKA, OTPAHAIEHHOTO
OCAMH KOOPAMHAT U npaMoi 4x — 3y = 12.

370." HaiiruTe muomanp TpeyroJbHHKA, OrPAHHICHHOTO
OCAMU KOOPAHAHAT U npamoit Ty — 2x = 28,

371." Haifinure njomaar TPeyroJbHUKA, OTPAHUUEHHOTO

opAMBIME 3x + 2y =6 U y=—%x M OCBIO OPAUHAT.

372." Nokaxure, 9TO OKPYXRHOCTE (X — 52 + (y — 5)2 =9
U OpaMad x + y = 7 nepecexalTcd, H HalAWTe KOOPAUHATEL
HX TOUEK IepecedeHusd.

373." Mokasxure, 4TO NpAMAadA X + ¥ = 5§ ABAAETCA KACATENB-
HOII K oKpyxRHOCTH (x — 8)2 + (¥ + 2)2 = 8, u HaliguTe KOOP-
AVHATHL TOUKH KACAHHA.

374." oxaxuTe, 9TO OKPYRHOCTE (X — 42 + (¥ — 22 =1
U OpaMasa 3x + ¥ = 3 He HMEKT ODIqUX TOYEK.
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375.” HaiiguTe paccTosHEe OT HAUYAJIA KOOPAUHAT [0 NPAMOIL
5x — 2y = 10.

376.” Haiinure paccTogHue OT Hadaaa KOOPAMHAT IO MPAMOiL
x+y=-8.

377.” Haiinute nnuHy XOopAbl oKpyskHOCTH (x + 1)2 + (y —
— 2)? = 25, nexameil Ha NpaMoil y = 3x.

378.” CocraBbTe ypaBHeHHe reOMETPUUYECKOr0 MeCTa eHTPOB
OKPYsKHOCTeH, npoxoasamux yepes Touxu A (1; —=7) u B (=3; 5).

379.” CocraBpTe ypaBHeHHEe TIeOMETPHUYECKOT0 MecTa
IIEHTPOB OKPY!KHOCTEH, npoxonamux depes Touku C (2; 3)
u D (—5; =2).

380." HaiiguTe KOOPAMHATHI TOYKH, PABHOYIAJEHHOH OT
oceli KOOpaUHAT U OT TOUKHU A (3; 6).

381." HaiinurTe KOOPAWHATHI TOYKH, PABHOYIAJEHHOH OT
oceil KOOPAHHAT U OT ToUYKH B (—4; 2).

382." CocTaBbTe ypaBHEHUE OKPY)KHOCTH, IPOXOAIICH depes
Touku A (2; 0) u B (4; 0), ieHTp KOTOPOI HPHUHAAJIEKHUT IPHA-
moit 2x + 3y = 18.

383." CocTaBbTe ypaBHeHHE reOMeTPUYECKOr0 MeCTa IIeHTPOB
OKDPYJKHOCTEH, paJuyc KOTOPEIX PaBeH 5 M KOTOPBIE OTCEKAIOT
HAa ocH abCIUCce XOpAY OJIHHOM 6.

YNPAXXHEHNA )19 MOBTOPEHUSA NN

384. TuaroHanu mapajjaeJgorpaMMa pPaBHBI 62 cmu 8 cM,
4 yroJ Meskay HUMu coctaBiseT 45°, Haligure cTopoHBI mmapaJi-
JejorpaMma.

385. OgHa U3 CTOPOH TpeyroJdbHUKA Ha 15 cM GoJbIlle Apy-
roii, a BBICOTA, NPOBEeAEeHHASA K TPETheH CTOPOHE, NeJHUT ee Ha
oTpesKkHu gamHOi 32 cM 1 7 cM. HalifuTe mepuMeTp Tpeyroib-
HUKA.

386. IlenTp OKPYKHOCTH, OMHUCAHHON OKOJO PaBHOOOKOII
Tpamenuu, JeXUT Ha ee GoabineM ocHoBanuu. Haiigure pagu-
YC OKPY’KHOCTH, ecJIi JHaroHaab Tpanenuu pasHa 20 cM, a BbI-
cora — 12 cm.
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11. Yrnosow KoadUUMEHT NpaMomn

11. Yrnoson ko3 pULMEHT npsiMon

PaccmoTpum ypasHeHue y = kx. OHO 3ailaeT HEBEPTUKAJIb-
HYIO OPAMYIO, IPOXOAANIYIO Yepe3 Havyajlo KOOPAUHAT.

ITokasxkem, uTo mpAMbIe § = kX vA b
uy = kx + b, rge b # 0, napaniens- W X
gel, Touxku O (0; 0) u C (1; k) upu- 05
HAJJIEeXKAT OPAMO y = kX, a TOUKHU B
A (0; b) u B (1; k + b) npuHagiexar A
npamoii y = kx + b (puc. 79). Jlerko ] c Y
ybenuThea (caenaiiTe 9TO CaMOCTOA- _
TeJbHO), UTO CEepEelUHBl AUAaroHa- 0 1 x
aeit AC u OB 4eThHIpeXyroJbHHUKA
OABC coBnagator. CrenoBaTenbHO, Puc. 79
OABC — napannenorpamm. OTcrofa
AB | OC.

Ternepb MBI MOKEM CHEJIATH TAKOL BBIBOJ:

ecruk, =k, ub #b,, monpamvey=kx+b uy==~rx+
+ b, napannenvuo (1).

Ilycte npaMas y = kx nepeceKaeT eJUHHYHYIO IIOJYOKDYK-
HOCTB B Touke M (x; y,) (puc. 80). Yron AOM Ha3bIBaOT yriom
MeKAY JAHHOH MPAMOMH M IMOJIOKHTEJIbHBIM HAalPaBJeHHEM OCH
abcuucce.

Ecnu npsamasa y = kx coBmajaeT ¢ oCkI0 abCciiuce, TO yroj
MEXKAY 9TOH NPAMOH M IOJOKHTEJbHBEIM HaIlpaBJIE€HHEM OCH
abcruce cuuTawT paBHBIM 0°,

Ecnu npsamasa y = kx o6pasyeT ¢ MOJOKUTEJHLHBIM HATIPaB-
JeHHeM ocH alCIUcC YyroJ O, TO eCTeCTBEeHHO CUHUTATh, UTO
u npsamas y = kx + b, mapai-

o JieJibHAA IPAMOH § = kx, TaKkXKe
1 o0pasyeT yroJ o, ¢ IOJOKUTeb-
HBIM HamnpaBJeHUeM ocu ab-
Xo3 Yo) CIHCC.

Paccmorpum npamyio MO,
-1 - 1 _ ypaBHeHHMe KOTODPOil MUMeeT BHUJ,
B 0 A x  y=kx (puc. 80). Ectu ~ MOA =
= o, TO tga=w=y—”. Tak

Puc. 80 coso X,
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§ 3. [lekapToBbl KOOPAMHATEI HA MNOCKOCTK

KaK Touka M(x; y,) IPUHALIEHKUT IPAMOR ¥ = kX, TO Yo —p,

%o
Orcroma k£ = tgo.

Taxum obpasom, ajsa npaAMoil ¥y = kx + b mosydaem, 4To

k=tgao,

rae 0. — yroJ, KOTOPEII o6pasyeT 9Ta NpsaMas ¢ IOJ0MKHTEb-
HBEIM HamnpaBieHueM ocu abcnucc. IToaromy KoshdhuuuesHtT k
Ha3bIBAIOT YIJIOBBIM KO3(h(PHIHEeHTOM 3TOI NPAMOIL.

13 cKazaHHOTO CJIEAYET, YTO €CJIM HEBEPTHKAJIbHBIE IIPAMEIE
IapaJjuieJbHbl, TO OHH 00pasyiT paBHBIE YIJIBI ¢ MIOJIOKHUTENb-
HBIM HallpaBjJeHHeM ocH abcrucc. Torfia TaHreHCEI 9THX YIJIOB
PaBHBI, CI€L0BATEIBHO, PABHEL H UX YIJIOBBIE KOd(h(MHUIHEHTHI.

Takum obpaszom,

ecau npamovie y = kx + b, uy = k,x + b, naparnenvuot,
mo k, =k, (2).

Briroget (1) u (2) 060beAUHUM B OTHY TEOPEMY.

Teopewma 11.1. IIpamsiey =k x +b uy =k,x + b, na-
pannenvrv. mozda u moavko mozoda, kozda k, = k,u b, # b,.

IIpume p. CocraBbTe ypaBHEHHE NIPAMOIL, KOTOPASA IPOXOAUT
uepe3 Touky A (—4; 3) u mapannensHa npamoit y = 0,5x — 4.

Pewenue. IlycTs ypaBHeHHE HCKOMOIL paAMOil y = kx + p.
Tak Kak ara npamasa u npamada y = 0,5x — 4 napanieabHbI, TO
UX YriaoBble KO3 pUIIUEHTHI paBHbl, TO ecTb £ = 0,5.

CnenmoBarenbHO, umeeM y = 0,6x + p. YYuTsiBas, 4To HaH-
HasAg OpaMas NPOXOAUT depe3 TOUKY A (—4; 3), moayuaem:
0,5+(—-4) + p = 3, orcrozma p = 5.

Hckomoe ypaBHenue umeet Buzg: y = 0,5x + 5.

‘|)
®
1. lMoAcHWTe, 4TO Ha3bIBAIOT YTNIOM MeXY NMPAMON 1 NONOXUTENbHbBIM

HanpaeneHnem ocu abcumcc.

2. Hemy CHUTAIOT PaBHbIM Yron MexXay nNpsaMoin, napanienbHom ocn
abcumce unu coBnaaloLLen ¢ Her, 1 NONOXUTENbHbIM HanpaBsne-
HWeM ocn abcumcc?
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1. Yrnoeow KoshhUUMeHT Npamon

3. 470 Ha3bIBaIOT YTNOBbLIM KO3(MMULMEHTOM NpAMOnN?

4, Kak cBf3aHbl yrnoBon Ko3hULMEHT NPAMOK 1 Yron Mexay NpsmMomn
W NONOXUTENbHBLIM HanpaBieHWeM ocn abcumcc?

5. Kakoe HeobxoMmMoe 1 [OCTaTo4HOE YUI0BUE MapaiensHOCTU OBYX
HeBepTUKaNbHbIX NPAMbIX Ha KOOPAWMHATHOWM NAOCKOCTA?

E E YMNPAXKHEH/S I

387.” Hemy paBeH yrioBoii Koa(GhHUITUEHT IPAMOLL:
1)y=2x-T7, 3 y=x+ 10; 5) y = 4;
2) y = -3x; 4)y=5-x; 6) 3x — 2y = 47

388." Kakme us npameix y =6x - 5,y=0,6x+1, y =§x+4,

y=2-6xmuy=600+ 0,6x napanmensHbr?

389.° Kakoe 4YHCIIO HaZ0 MOACTABUTHL BMECTO 3BE3M0UKH,
4yTOOBI OBLIH HapajelbHBEIMH IIPAMBIE:

Dy=8x-14 u y=*x+ 2;

Dy=*x—-1u y=3 - 4x?

390.° KakoBo ypaBHeHHe pPAMOIl, IPOXOAANleil uepes Ha-
YaJI0 KOOPAMHAT U IIapajjebHON IPAMOIL:

Ny=14x-11; 2)y = -1,15x + 27

391." CocraBbTe ypaBHeHHe NpPAMOI, MpoxoAsAmieil yepes
Touky A (—3; 7), yrnoBoit KoadPpuIeHT KOTOpoil paseH: 1) 4;
2) -3; 3) 0.

392." CocraBbTe ypaBHeHHe NPSAMOi, NpOXoAdAlleil uyepes
Touky B (2; —5), yraoBoil KoappHUIHeHT KOTOPOH paBeH
-0,5.

393." CocraBbTe ypaBHeHHe NPAMOI, NpOXoAAlleil uyepes
rouky M (—1; 9) u mapannenwsHOi npamoii: 1) y = —Tx + 3;
2) 3x — 4y = 8.

394." CocraBbTe ypaBHeHHe NPAMOI, MpoxoAsdmieil yepes

TOYKY K(—%;IO) ¥ napajureabHoi npamoi: 1) y = 9x — 16;

2)6x+ 2y =1T1.

395." CocTaBbTe ypaBHEHMe NPAMOi, KOTOPAasd MNPOXOIUT
yepes TOUKY A (2; 6) 1 obpasyeT ¢ HOJOKUTENBHBEIM HAaIpas-
JeHueM ocu abemucce yroa: 1) 60°; 2) 120°.
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396." CocTaBbTe ypaBHeHUe NPAMOI, KOTOpPas IPOXOIUT
yepes To4Ky B (3; —2) 1 obpasyeT ¢ TOJOKHUTEIbHLIM HAIPAB-
JeHuneMm ocu abemuce yroa: 1) 45°; 2) 135°.

397." CocraBbTe ypaBHeHUe NPAMOIi, U300paKeHHOIT Ha pU-
cyuke 81,

Ya yA
3 /
30° - 30° -
/ 0 x 0 Zﬁ\;
a) 6)
Puc. 81

398." Onpenenure, napaiielbHbl JU IPAMBIE:

1)2x-5y=9 u by -2x=1;

2)8x + 12y =15 u 4x + 6y =09;

3)7Tx-2y=12 u 7x -3y =12;

4)3x+2y=3 u 6x + 4y = 6.

399." Ilokaskure, uTo npsamele 7x — 6y = 3 u 6y — Tx = 6
napaJijielbHBbI.

400.” CocraBbTe ypaBHeHHe NPSMOIi, KOTOpasa mapaJeabHa
npaMoil y = 4x + 2 u nepecekaeT npAmMyo y = —8x + 9 B To4-
Ke, IpUHAJIeKaneil OCu OpAUHAT.

401." CocTaBbTe ypaBHeHHe NPSAMOIi, KOTOpasa mapaJeabHa
npaMoii y = 3x + 4 u nepecekaer npamym y = —4x + 16 B Tou-
Ke, IpUHAIJIeKAIIeHn ocu adcruce.

402." CocraBbTe YpaBHEHHE IPAMOIL, KOTOPAs MePHeHIUKY-
JApHA OpAMOil ¥y = —x + 3 u npoxoguT 4yepesd Touky A (1; 5).
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Korna caenaHsl ypoku

YMNMPAXXHEHWSA 019 MOBTOPEHS N

403. B BemykJg0M deTbIpexyroabHuke ABCD OGHCCEeKTPHUCH
yrioB A u B nepecekatorcss B Touxke O (puc. 82). Jlorkaxkure,
uro yroa AOB pasen noaycymme yrios C u D,

404. BeicoTa pom0a, IpoBeAeHHAS U3
BEPIIUHBI €r0 TYHOro yIJa, AeJUT CTOPO- 4
Hy pomba Ha oTpesku 7 ¢cMm u 18 cMm, cum-

Tas OT BepIIMHEL ocTporo yria. Haiigure A <
auaroHanu pomoa.

405. Meguaabsl paBHOOEIPEHHOIO Tpe- C
yroJepHHKa paBHBI 15 cMm, 15 cm u 18 cm, D
Hatigure naommanbk TpeyroaibHUKA., Puc. 82

KOr 1A CIENAHbI YPOKW i&

MeTtox xKoopgHHAT

Mer yacTo roBopuMm: npamas y = 2x — 1, napabosa y = x?,
OKDYJKHOCTB x° + y? = 1, TeM caMbIM OTOXKJAECTBJIAA (PUrYDY
¢ ee ypaBHeHHeM. Takoil moAXox MO3BOJSAET CBOAUTH 3aady
0 IIOUCKe CBOICTB (PUI'YPHI K 3amade 00 HCCIeSOBAHUU ee ypas-
HeHUA. B 9TOM M COCTOUT CYTh METOHa KOOPAHHAT.

IlpounniocTprpyeM cKasaHHOe Ha TAKOM IpHMepe.

W3 Barnageelx coobpaKeHHN OYeBHIHO, UTO IPAMAasd U OK-
PY/KHOCTE UMeIOT He Oosiee AByX o0mux Touek. OmHAKO 3TO
VTBePIKJeHUEe He ABIAETCA AKCUOMOHW U ero HaJo JOKa3bIBATh.

9Ta 3aaua CBOAUTCA K MCCIELOBAHUIO KOJMYIECTBA PeIlleHHit
CHCTEeMBbI YPaBHEHUH

{ax+by =,
(x—-m)*+(y—n)’ =R?,

rue guciaa a U b ogHOBpeMeHHO He paBHBI HyNio U R > 0.
Pemaa aty cuctemMy METOAOM MOACTAHOBKHU, MBI HOJYUUM

KBaJIpaTHOEe ypaBHEHHEe, KOTOPOEe MOYKET MMeTh ABa pelleHusd,

OJlHO pellleHHe WU BOOOINe He uMeTh pemtenuii. CremoBa-
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TeJNbHO, AJs AAHHONH CUCTEMBI CYIIECTBYET TPU BO3MOIKHBIX

caydas:

1) cucTemMa MMeeT ABA pellleHuA — IpAMadA U OKPYKHOCTb
epeceKarTCs;

2) cucTeMa MMeEeT OZHO pellleHHMe — OpsaMas Kacaercsd
OKPY KHOCTH;

3) cucTeMa He MMeeT PelIeHHil — IpAMad U OKPYKHOCTDb He
HMEIOT OBIIUX TOYEK.

C Ka)KIBIM M3 3TUX CIy4YaeB BbI BCTpeUalCh, pellas 3aia-
un 372—374 cOOTBETCTBEHHO.

MeTon KoopaMHAT 0CODeHHO 3(PPEeKTHUBEH B TeX CIAyYAdX,
Korjga Tpebyercsa HallTH GHUIypy, BCe TOUKH KOTOPOH 00/1aJat0T
HEKOTOPBIM CBOIcTBOM, TO ecTh HaiTu I'MT.

Sadurcupyem Ha IJIOCKOCTH ABe TouKu A u B. Bbel xopor1io
3HaeTe, KAKOH (PUrypol ABAAETCS reoMeTpUYecKOoe MeCcTO TO-

MA i3
yex M Takux, 4TO ﬁ=1' IT0 CcepeIUHHBIN NepPHeHIUKYJIAD

otpeska AB. HTepecHO BHISICHUTH, KaKyi0 GUIypy 00pasyroT

Bce TOYKH M, OJsA KOTOPBIX %zk, rge kB # 1. Pemum ary

1
zamaqy aasa k= 7

IInockocTh, Ha KOTOPOI 3a)MKCHPOBaHEl TOUKU A 1 B, «IIpe-
BpaTUM» B KoopAauHaTHYIO. CoemaeM 9TO TaK: B KadecTBe Ha-
Jajia OTcYeTa BbIGepeM TOUKY A, B KadecTBe eSMHUYIHOIO OT-
peska — orpe3ok AB, och abcuucc mposejeM TaK, YTOOEI
Touka B umena koopmaunate! (1; 0) (puc. 83).

IIycres M(x; y) — NpOM3BOJIBLHAA TOUKA MCKOMOI (GUIypHI F.
Torma 2MA = MB,
unu 4MA? = MB?. Orcroga:
4 (x*+y?)=(x—- 1+ y%

St +2x+ 3P =1;

M (x35 y)

2, 2 2 _1
rix+ryt==;
3 y 3
2,2 1 2 _ 4
X“+-x+—+y =—;
9 y 9
1 ; 4
2 _
Puc. 83 (x+§) i =g %
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Korna caenaHsl ypoku

CnenmoBarenbHO, ecau Touka M (x; y) NpUHAMIEKUT (DHUTY-
pe F, TO ee KOOPAUHATHI ABJAITCS PellleHHEM ypaBHeHH: (¥).
ITyers (x,; y,) — HEKoTOpOe pemenue ypasuenus (*). Torna
JIETKO IIOKAa3aTh, UTO
4(x{+y7)=(x, - +yp.

A 5T0 03HauaeT, YTO TOYKA N(xl; yl) TaxkoBa, uTo 4NA? =
= NB? unu 2NA = NB. CiegoBaTebHO, TOuka N OpUHAIIEHKUT
(urype F.

Taxum obpasom, ypaBHeHueM (purypsl F sBasgeTcsa ypaBHe-
Hue (*), 10 ects (purypa F — 5TO OKPYKHOCTH € IEHTPOM

B TOYKE O(_%;O) 1 PaguycoM g

MBI pelnniay 3afady AJd YaCTHOTO cJaydasd, Korga k=%.
MoKHO MmoKasaTh, YTO MCKOMOH (GUIYypoOU AJs J060ro moJio-
JKUTENBHOTO kB # 1 OyZeT OKPYKHOCTB. ITY OKPY:KHOCTH Ha-

BLIBAIOT OKPY/KHOCTHIO ANOJIOHHA®.

Kax crponan MocT Me:KIy reoMeTpHel u aaredpoi

Wpgea KoopAHHAT 3apoHiIachk OUYeHEL AaBHO. Bens eme B cTa-
PUHY JIOAU U3YYIAIN 3eMJI0, HaOAAaal 3Be3/Ibl, 4 10 Pe3yJb-
TATaM CBOHMX HCCJIELOBAaHUII COCTABIAJNM KaPThI, CXEMBI.

Bo II B. 1o H. 3. AipeBHErpevecKuii yueHslil ['unnapx BOepBbie
HMCIOJIb30BAJ M0 KOOPAHHAT AJs ONpelelleHHA MecTa pac-
IIOJIO}KEeHUs 00BeKTOB Ha IIOBEPXHOCTH 3eMJIN.

Tonexo 8 XIV B. (ppannysckuit yuensiiit Hukons Opem (oKo-
a0 1323—1392) BuepBble IPUMeHII B MaTeMaTHKe uaew I'uii-
mapxa: OH pasbuJI IJIOCKOCTE Ha KJIeTOUKHU (Kak pasdura crpa-
HUIlA Balledl TeTpagH) W CTaJ 3aJaBaTh IOJOMKEHHE TO4YeK
OIUPOTOU M JHOJITOTOIL,

OmHaKO OrPOMHBIE BO3MOYKHOCTH IPHMEHEHHS 9TOH HaeH
ObLIM pacKpeIThl gumbs B XVII B. B padorax BBIJAONIUXCHA
(paniysckux matemaTukoB [Isepa @epma (1601-1665) u Pene
Hexapra (1596-1650). B cBoux Tpymax 9TU yIeHBbIe ITOKA3AJH,
Kak, Ojaromapsa cucTeMe KOODAMHAT, MOXKHO HEPEXOIUTH OT

'"Anonnoruin IMepreruit (III B. 70 H. 3.) — ApeBHErpeUeCcKuUit
MaTeMATHK B aCTPOHOM.
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ITrep Pepma Pere Jlexapr

TOYEK K YHCJaM, OT TUHUH K YPABHEHUAM, OT F€OMETPUH K aJi-
reGpe.

Hecmorpsa Ha To, uro II. ®epma onybJIMKOBAI CBOIO padoTy
Ha roj paubmie P. Jlekapra, cUCTEMY KOODAUHAT, KOTOPOI MBI
CerogHs II0Jb3yeMCs, Ha3bIBAIOT AEKAPTOBOH. JTO CBA3AHO
¢ teM, uto P. Jlexkapr B cBoeii pabore «Paccy:xneHue o MmeToje»
uzobpes HOBYIO YAOOHYIO OYKBEHHYI0 CHUMBOJNHKY, KOTOPOI
C He3HAYHUTEJbHBIMH M3MEHEHUAMH MBI OJB3YEMCA U CErOqHA.
Beaen 3a [lekapTomMm MBI 0603HAYAEM HNepeMeHHBIE OCIeHUMU
OyKBaMH JATHHCKOro aadasura x, Y, 2, a KoadhunueHTsr —
IIepPBBIMH: @, b, ¢, ... . IIpuBbIYHBIE HAM 0003HAUYEHHUA CTEIIEHEH
x%, y?, 2° u 1. 0. Takxke BBen P. Jlexapr.
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3afaHue B TectoBol hopme «[poepb ceba» Ne 3

3AJAHUE B TECTOBOW ®OPME «MPOBEPb CEBA» Ne 3

1. Kakue KOOpAMHATHEL cepeAMHBI oTpe3xka AB, ecan
A (—-6;7), B (4; -9)?

A) (=55 8); B) (-1; -1); B) (=5; -1); T) (-1; 8).

2. Yemy paBHO paccrosHme Mexay Toukamum C (8; —11)
u D (2; -3)?

A) 100; B) 10; B) +296; I') V164.

3. Kakme KOOpJHHATEI UMEET [eHTP OKpY:KHocTH (x — 5)% +
+ (y + 97 =167

A) (55 -9); B) (=5;9); B)(5;9); T)(=5;-9).

4. IleHTpOM KOTOPOIl W3 AAHHBIX OKPYKHOCTEIl SABIAETCA
Havyajao KOOPAUHAT?

A2+ @y-1Y%=1, B) x?+ y?=1;

Blx-1¥+12=1; Dx-1P+@w-12=1.

5. Haiimure paguyc OKPYKHOCTH, TUAMETPOM KOTOPOI sAB-
asierca otrpesok MK, ecaiu M (14; 12) u K (-10; 2).

A) 26; B) 13; B) 25; T) 5.

6. KakoBbl KOODAUHATH TOYKU NEpeceueHHA ONPAMOIH
5x — 3y = 15 ¢ ocero abenuce?

A) (0; -5); B) (-5; 0); B) (0; 3); I) (3; 0).

7. Yersrpexyroapauk ABCD — napanmenorpamm, B (—2; 3),
C (10; 9), D (7; 0). HaiinuTe KOOpPAUHATEI BEPIIUHEL A,

A) (1; 6); B) (19; -3); B) (=5; —6); T) (6; 5).

8. HaiiguTe KOOpAMHATHI TOYKHU OCH OPAMHAT, PABHOYAAJIEH-
HOiT oT Touexk A (—3; 4) u B (1; 8).

A) (-5; 0); B) (0; =5);  B) (5; 0); ) (0; 5).

9. Haiigure abenuccy Touku npamoit AB, rome A (=7; 4),
B (9; 12), opauHaTa KOTOpoi paBHA 2.

A) 8,5; B) -11; B) 4; I) -2,

10. Haiigure paccTosiHue MEXAY TOUKOIl MepecedeHUs Npd-
MBIX X —y =4 ux+ 3y =12 u Trouxkoit M (1; 7).

A) 5; B) 50; B) 5v/2; 1) 2+5.
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11. KakoBo ypaBHeHHUe NpAMOIl, IPOXOAAlIeil yepe3 TOU-
Ky P (—1; 6) napansenbHO OpaMoOil y = 2x — 57

A)y =6 - 5x; B) y =5x - 6;

B) y = 2x + 8; T y=2x— 8.

12. Yemy paBeH paguyc oKpy’KHOCTH x° + y* + 14y — 12x +
+ 78 = 0?
A) T; B) 7; B) 14; ) J14.

! NTOrKn |

B 9TOM ITAPATPA®E:

e OBLIM BBeJEeHBI TaKHe IOHATHA:
» KOOpPAHHATHAA IJIOCKOCTh;
» IeKapTOBbI KOOPAHHATHI;
» ypaBHeHHE (DUTYDHI;
» YroJ Me:Iy OpsAMOUN U MOJOMKUTEIbHBEIM HalpaBJe-
HHeM OcCH afcIiuce;
» yrioBoii Koa(hPUIHEHT IPAMOIi;

® BBl UBYIMJIIH:
» (hopMyJIbl HAXOMKACHUA IJIUHBl OTPE3KA U KOOPJH-
HAT ero cepeJuHbI;
> ypaBHeHHE OKPY:KHOCTH;
» ypaBHEHHE NPSAMOI;
> HeoOXOAMMOEe U JOCTATOUHOE YCIOBHE NapalIeIbHOCTH
ABYX IPAMBIX;

® Bbl O3BHAKOMMJIMCH C METOOQOM KOODPIHHAT.

108



Y
BEKTOPbI

M3yyas MaTepman 3Toro naparpada, Bbl y3HaeTe, YTo BeKTOpbl
CYLLECTBYIOT He TONbKO B (hM3KKe, a U B FeOMeTpUn.

Bbl HayyMTech cknagblBaTh U BbIMUTATh BEKTOPbI, YMHOXaTb BEKTOR
Ha YMCNo, HaXodWTe yron Mexay ABYyMsA BeKTopaMW, NPpUMeHATb
CBOWCTBA BEKTOPOB )15 pelleHus 3aaau.

12. NoHATHe BekTOpa

BrbI 3HaeTe MHOTO BeJIMYHH, KOTOPBIE OIIPEJEIA0TCA CBOMMU
YHCJIOBBIMH 3HAUYeHHAMHU: Macca, NJI0MIaib, AJHHA, 00beM,
BpeMsd, TeMmeparypa U T. i. Takue BeJHUYNHBI HA3BIBAIOT CKa-
JSIPHBIMH BeJIMYHHAMH, WK IPOCTO CKAJAPaMH.

W3 gypca pusuKku BaM 3HAKOMBI BEJIUYUHBI, AJIA 3aJaHUA
KOTOPBIX HEIOCTATOYHO 3HATH TOJBKO UX YHUCIIOBOE 3HAUYEHUE.
Hanpuwmep, ecan Ha Opy:XUHY HelicTByeT cuiaa 5H, To us aToit
HHPOPMAIIMH HEe fACHO, OYAeT JH NPYKHHA COKHMATHCI HIH
pacrarusatbesa (puc. 84). Hano emje 3HaTh, B KAKOM Hampas-

JeHHNH ,EEfICTBYET CH.Jia.
%w“ i

Puc. 84

BesnuuuHbI, KOTOPbIE ONPEAENAITCA HE TOJBKO YHUCIOBBIM
3HavYeHHEM, HO M HalpaBJeHHeM, HA3LIBAIOT BEKTOPHBIMH Be-
JHYAHAMH, WJIH IPOCTO BEKTOPAMH.

Cuia, nepeMellesre, CKOPOCTh, YCKOpeHUe, BeC — MpUMepPhI
BEKTOPHBIX BEJHYHH.
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§ 4. BexTopsl

EcTb BEKTODBI U B reOMETPUH. JTO HANPABIEHHBIE OTPE3KH.

PaccmoTpum oTpesoxk AB. Ecim MBI JOoroBopuMcs TOUYKY A
CUHMTATH HAYAJIOM OTPE3Ka, & TOUKY B — ero KOHIOM, TO TAKOM
OTPEe30K OyIeT XxapaKTepus30BaThCsa HE TOJBKO AJIHUHOM, HO U Ha-
IIpaBjJaeHHeM OT TOUKH A K Touke B.

Ecnu VKasaHoO, KaKasd TOYKa ABJIdAdeTCdA Ha4YaJoOM OTpe3Ka,
a Kakas TOYKA — ero KOHIOM, TO TAKON OTPE30K HABBIBAIOT
HalpaBJ€eHHBIM OTPe3KOM, HMJIH BEKTOPOM.

BekTop ¢ HauyanoMm B TOYKe A U KOHIOM B TouKe B obozHa-

vator TaKk: AB (uuTarT: «BeKTOp AB»).

Ha pucyHkax BeKTOp M300pa’KamT OTPE3KOM CO CTDEIKOI,
yraseIBaromieii ero xKoHel. Ha pucyake 85 mso6pasKeHBI BEK-
TOPBL AB, CD, MN.

Ilnsa obo3HAYEHUA BEKTOPOB TAKIKE UCHONB3VIOT CTPOYHBIE
OYKBBI JJATHHCKOTO ajiaBuTa co cTpelKoii ceepxy. Ha pucysn-

Ke 86 MB0GpaskeHbI BEKTOPHL 4, b, c.

Ct —
B a'
D —
/;4’ P €
Puc. 85 Puc. 86

,T_[OPOBOPHJIHCB BEKTOD, ¥ KOTOPOI'O HAYAJIO 1 KOHell — OOHAa
H Ta e TOYKa, Has3blBaThb HYJE€BbBIM BEKTOPOM, HJIH HYJIb-

BEKTOpPOM, H obozradyate 0. Ecam magamo u KOHell HYJIeBOIr'o

BEKTOpa — 9TO TOUYKa A, TO eTro MOXKHO 0003HAYUTE U Tak: AA.
Ha pucyHKe HYJIeBOH BEKTOP M300paKaroT OJHOH TOUYKOIM.

Moaynem BeKTOpa AB HasbIBaoT mnHy orpesxa AB. Mo-
ABL a MOAYJIb BEKTOpa

IyJb BeKTopa AB 0603HAYAIOT TaK:
a — Tak: ‘a‘.
Moxynb HYJIEBOTO BEKTOPa CUHTAIOT PaBHBIM HYJIIO: |0|=0.

Onpexenenne. HeHyreBsle BEKTOPHI HA3HIBAIOT KO JIJIH-
HeapHBIMH, €CJIH OHM JISJKAT HA MAPAJIETbHBIX NPAMBIX HJIH
Ha OTHOM NMPAMOH.

HyneBoii BeKTOp CUUTAIOT KOJJIUHEAPHBIM JIOOOMY BEKTODY.
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12. ToHATHe BekTOpa

Ha pucynre 87 uzobpaxkeHbl KOJIUHeapHBIE BEKTOPHL @, b,
MN. L

Tor dakT, 4To BeKTOPE @ M b KoJanuHeapHBI, 0003HAYAIOT
Tak: al|b. . .

Ha pucyske 88 HeHyJIeBble KOJIIMHEaApPHBIE BEKTOPEL @ 1 b
ONHMHAKOBO HanmpaBjeHbI. TaKue BeKTOPHI HA3BIBAIOT COHANIPaB-

JeHHBIMH ¥ 0Go3HauaoT a 11 b.
TloustHo, uto eciu a 116 u bTTe, 1o aTTe (puc. 89).

////)'/J(E;////
— N —_ — —
b —
Puc. 87 Puc. 88 Puc. 89

Ha pucyske 90 HeHyIeBble KOJIIMHEeapHBIE BEKTOPEL @ U b
NPOTHBOIIOJOKHO HampaBJjeHbl. OTOT (hakT 0003HAUAIOT TAK:

aTlb.

Onpemenenne. HeHyleBsle BeKTOPHI Ha3BIBAIOT P aB-
HBIMH, €CJIH HX MOAYJH PaBHBI M OHH COHANpaBJieHbL JIro0bIe
JBa HYJeBBIX BEKTOPa pPaBHBI.

Ha pucyske 91 ms3o6paskeHbl paBHbBIE BEKTOPH a u b. D70
obo3HAaYaOT Tak: a=>b.

PaBeHCTBO HEHYJIEBBIX BEKTOPOB @ U b osHauaet, a0 a 11 b
un |a|=|6].

OueBupHO, uTO ecau a=b m b=¢, TO a=c.

Ha pucyske 92 nuzobpakeH BeKTOp @& ¢ HAYaJIOM B TOUKe A.
T'oBopAT, YTO BEKTOP @ OTJOKEH OT TOYKH A.

E”F — —_—
’/2,{:j£/#' ihhhhéihh*k
Puec. 90 Puc. 91 Puc. 92

ITokaskem, KaK OT OPOU3BOJBHON TOUKK M OTIOMHTH BEK-
TOP, PABHBII HAHHOMY BEKTODPY d.
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§ 4. BexTopsl

Ecau BeKTOp @ HYJeBOH, TO MCKOMBIM BEKTOPOM OyIeT

BeKTOp MM.

Teneprs paccMOTpUM cJydaii, Korga a#0. Ilycre Touxka M
JIeUT Ha IPAMOI, cojepaKamei BekTop a (puc. 93). Ha aToit
IPAMOIH CyIIecTBYIOT ABe ToukHu K u F Takue, uto ME =MF = ‘ al
Ha sToM pHCYHKe BEKTOp MF OymeT paBeH BEKTOPY a. Ero
U cJenyeT BbIOPATE.

Ecau touka M He mpHHaAJNeXKUT OpAMOI, colepixraliei
BEKTOD @, TO depes TOUKY M poBeseM NPAMYIO, eil mapa-
nensHyoO (puc. 94). JlanpHelinee MOCTPOEHUE AHATIOTHYHO YiKe
paccMOTPEeHHOMY.

F e
M
- a MF
E

8|

Puc. 93 Punc. 94

fcHO, UTO OT AAHHOIT TOYKH MOXKHO OTJOXKHUTH TOJBKO OJHH
BEKTOD, PaBHBII JaHHOMY.

IIpumep. Han gersipexyroabHuk ABCD, WsBecTHO, UTO
AB=DC u BD|. Onpexnennre BUf 4eThIPEXyroJbHUKA
ABCD.

Pewenue. Vs yenosus AB=DC caepyer, uro AB | DC
u AB = DC. CnenoBaTenbHo, 4yeTbipexyroasHuk ABCD — ma-
panjierorpaMm.

PasencTBO ]A—C \ =‘ ﬁ)‘ 03HA4YAeT, 9TO AUATOHAIN YeThEIPeX-
yroanpuuka ABCD paBHBI. A mapajnenorpaMM ¢ paBHBIMU
JUArOHAJIAMH — IIPAMOYIOJbHHUK.

? I

1. MNpuBeguTe NpUMepb! CKaNAapHbIX BefnymH,

2. Kakue BeNnr4MHbI Ha3blBaloT BEKTOPHbLIMIY

3. Y10 B reoMeTpUKM Ha3bIBAIOT BEKTOpamMi?

4, Kakue 13 BeIMYMH ABNSIOTCA BEKTOPHBIMW: Bpemsl, BeC, yCKopeHue,
MMNYNbC, Macca, NnepemelleHune, NyTe, NNowab, AaBneHne?
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12. ToHATHe BekTOpa

5. HeM xapakTepusyeTca HanpaseHHbIN OTPe3oK?

6. Kakoi oTpe3oK Ha3bIBalOT HaMpaBieHHbIM OTPe3KoM, UMK BeK-
TOpOM?

7. Kak 0603Ha4aloT BEKTOP C Ha4anoM B To4Ke A U KOHLLOM B Touke B?

8. KakoW BeKTop HazbIBalOT HYNEBbIM?

9. Y70 Ha3bIBalOT MOyNeM BeKTopa AB?

10. Hemy paBeH MofyNb HYNEBOTO BeKTOpa?

11. Kakume BekTOpbl Ha3bIBaIOT KOMIMHEapHbIMIA?

12. Kak 0603HayaloT coHanpaBneHHble BEKTOPbI? MPOTUBOMONOXHO

HanpaBneHHble BEKTOPbI?
13. Kakue BeKTOpbl Ha3bIBaIOT paBHbIMMA?

2\ MPAKTUYECKVE 3ALAHWS I

406.° OrmersTe Tpu TOUKKU A, B u C, He jexariue Ha OTHOM
npsamoii. Haueprute Bexktopsr AB, BA u CB.

407.° IlpoBemuTe ONpAMYIO @ W OTMETHTE Ha HEll TOUKY A.
Haueprure aBa coHampaBJeHHBIX BEKTOpa, IPHHALIEKAIIAX
NpAMOM @, KOHIbI KOTOPBIX COBHANAIOT C TOYKOI A.

408.° Hauepture TpeyroabHuk ABC. HadepTure BeKTOp,
COHATIPABJIEHHBIII ¢ BekTOpoM CA, HAYAI0 KOTOPOro HAXOJWT-
cda B Touke B. 3

409.° laasl BekTOop @ u Touka A (puc. 95). Orinoxkure or
TOUKH A BEKTOD, PABHBI BEKTOPY 4.

410.° Nausr BekTop b u Touka B (puc. 96). OTa0KHUTE OT
TOUKH B BeKTOp, paBHBIH BEKTODY b.

A
L 3
BI'
- b~
7 i
Puc. 95 Puc. 96

411.° Ormersre Touku A u B. Haueprure BekTop BC, pas-
HBL BeKTOpY AB.

13



§ 4. BexTopsl

412.° HagepruTe BeKTOp @ u oTMeTbTe Touku M u N. Or-

JIOJKHTE OT 9TUX TOUEK BEeKTODHI, PaBHbIE BEKTODY a.

413.° Haueprure TpeyronbHuk ABC n orMeThTe TOUKY M —
cepenuny croporbl BC. Ot Touku M OTJI0KHTE BEKTOD, PABHBIH
BeKTOpPY AM, a oT TouKu B — BeKTOp, paBHBIH BekTOpy AC.
JokaKkuTe, YTO KOHIIBI ITOCTPOEHHBIX BEKTOPOB COBIAJAIOT,

414, Haueprure tpeyroabHux ABC. Or Touek B u C otao-
JKUTE BEKTOPHI, COOTBETCTBEHHO paBHbIe BekTopam AC u AB.
HoxaxxuTe, 4T0 KOHIBI HOCTPOSHHBIX BEKTOPOB COBIAJAIOT.

YMNPAXKHEH/S I

415.° YraKuTe paBHbIE BEKTOPBI, HaUasa U KOHITEI KOTOPHIX
HaxXogATCcA B BepmimHax kBagapata ABCD.

416.° B pomb6e ABCD pguaromanu nepecexarmTrcsa B Touke O,
YKaXuTe paBHBIe BEKTOPHI, Havdajla M KOHIIBI KOTOPBEIX HAaXO-
maresa B Toukax A, B, C, D, O,

417.° Kaxkue U3 BeKTOPOB, M300paKeHHBIX HAa pUCYHKe 97:
1) paBHBI; 2) cOHAIIpABJIEHbI; 3) IPOTUBOIIOJOMKHO HAIIPABIEHEI;
4) KoaIUHEaApPHBI?

i Z
A | b | lae |
pe A
-t? - [l by
b
A ?‘
_ F: Pad
& . Y
Pue. 97

418.° Touku M u N — COOTBETCTBEHHO CEpeIHHLI CTOPOH
AB u CD napannenorpamma ABCD. YraKuTe BeKTOPHI, HAa-
Yajia U KOHIIBI KOTOPBIX HaxomATcsa B Toukax A, B, C, D, M, N:
1) paBHEIe BeKTOPY AM; 2) KoJIHMHeapHBEIE BEKTODPY CD;
3) IPOTUBOIMOJIOKHO HAIPABIEHHbIE ¢ BeKTopoM NC; 4) coHa-

npaBJieHHEIE ¢ BeKTopoM BC.
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12. ToHATHe BekTOpa

419.° Ilycte O — TOUYKAa IlepeceyeHUs AUaroHajell mapaJie-
gorpamma ABCD. YKasKuTe BEeKTOPBI, HAYAJMA W KOHIBI KOTO-
pBIX HaxomATcA B Toukax A, B, C, D, O: 1) pasuble; 2) coHa-
IIpaBJeHHbIe; 3) IPOTHUBOIOJJOKHO HallpaBIeHHEBIE,

420.° Touku M, N, P — cOOTBeTCTBEHHO CE€PEeNUHBI CTOPOH
AB, BC, CA rpeyronsHuka ABC. YKaKuTe BEeKTOPbI, Hauajaa
M KOHIIBI KOTOPBIX HaxoasaTcsa B Toukax A, B, C, M, N, P:

1) paBHBIE BEKTOPY MN; 2) KoJaJNHHeapHBIE BEKTOPY AB;
3) DPOTHBOMOJIOKHO HAPABJIEHHEIE ¢ BeKTOpoM MP; 4) coHa-

npaBiieHHbIE ¢ BeKTopoM CA.
421.° BepHO JH yTBep KAeHHE:

1) ecniu m =n, TO

2) ecit m=n, 1o m||n;

3) ecnr m #n, TO ‘EHH“’

O—w 422.° [TokaXKkuTe, 4TO €CJAU YeThIpeXyroabHuK ABCD —
napasienorpamm, To AB=DC.

423, Oupegenunrte BUA deTbhipexyroapHuka ABCD, ecian
ABT! DC u BC | DA.

424.° Oupepenure Buf ueTbipexyroasauka ABCD, ecin BeK-
Topst BC u AD KOJNIMHeapHBI U ‘BC‘#‘AD\

425.° Hailinute MOAYJIu BEeKTODOB @ H b (puc. 98), ecanu
cropoHa KJaeTouku pasBua 0,5 cM.

426. B npamoyronsauxke ABCD usBecTHOo, uT0o AB = 6 cMm,
BC = 8 ¢cm, O — TouKa mnepeceueHus mauaroHamneii, Haligure
MOJYJI1 BeKTOPOB CA, BO, OC.

427.° B OPAMOYTONBHUKE ABCD puarosaiu MepecexkarTcs
B Touke O, =5 cmM, =6,5 cm. Hajigure MOAYJIH BeK-
topos BD u AD.

428.° WssectHo, uto AB=DC. Bepso 1w, |
uto TouKH A, B, C u D aBIA0TCA BepIllMHAMU ~._a |
napaJjuesorpamma? - \I‘

429.° VisectHo, uro AB=DC. Kakue eme | | __———17
paBHBIE BEeKTOPHI 3amarT Touku A, B, C | [ |.
u D? Puc. 98
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§ 4. BexTopsl

430.° Jlan geTeipexyroabauk ABCD. WssecTHO, uto AB=DC
u ‘;ﬂff|=| B—CI Onpenenute Bup derbipexyronbHuka ABCD.,

431.° lan gerpipexyroabHuk ABCD. 3BecTHO, 4YTO BEKTOPBI
AB u CD kouaauHeapHBI U ‘A_C‘=‘ED‘ OnpepennTe BUJ
yeTeipexyroiabauka ABCD,

432.° Yo ciepnyer us paseHcTsa AB= BA?

433." B npamoyroibHOM TpeyroabHuke ABC Touka M —
cepenuHa runoresyssl AB u / B = 30°, Haiigure moayiau
BekTOpoB AB u MC, ecnu AC = 2 cm.

434." B npamoyroabHoM TpeyroabHuke ABC (£ C = 90°)
mepuana CM pasHa 6 cm. Haiigute mMoxzynu BekTopoB AB
u AC, eciu £ A = 30°.

435." lsBecTHO, YTO BEKTOPHL b M ¢ HEKOJIMHeapHbI. Bek-
TOP @ KOJJIMHEAapeH KaKIOoMy U3 BeKTOpoB b u c¢. Jlokaxure,
UTO BEKTODP @ SBJISETCS HYJIEBBIM.

436." WsBecTHO, uTo BeKTOpbl AB u AC KOJIMHEapHBI.
Hokaxkure, uro Touku A, B u C nexxar Ha OAHOU OpAMOIi.
BepHo 11 o6paTHOe yTBep:KAeHHE: ecau ToUuKu A, B u C jexar
Ha OfHOI npAMoii, To BekTopbl AB u AC KoJuIHHeapHBI?

O—wr 437." Insa geTnipex Touek A, B, C u D u3BecTHO, UTO
AB=CD. Hoxaxure, uTo cepeiussl orpeskos AD u BC co-
BnajgamoT. JokaskuTe obpaTHOe YTBEpXKIEHMEe: eCIH cepegUuHEbI
orpesxos AD u BC cosnagator, 10 AB=CD.

438." UssectHo, utro MO =ON. Jlokakure, 4To TouKa O —
cepeguHa oTpeska MN. Hokakurte obpaTHOe YTBep KIeHHE:
ecan Touka O — cepenusa orpeska MN, to MO =ON.

YTMNPAXXHEHWA AJIA MOBTOPEHNS N

439. Ogue w3 yIrJjoB IapajjejorpaMMa paBeH IMOJYCYM-
Me Tpex OCTaJbHBIX ero yriaoB. HaliguTe yriasl mnapajjieso-
rpamMmma.

440, TlepumMeTp OZHOTO M3 ABYX IOAOOHBIX TPEYTIOJBHUKOB
Ha 8 cM GoJjbllie IMepuMeTpa Apyroro TpeyrojbHuka. Haitgure
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13. KoopOwuHaTtbl BekTopa

NepuUMeTphl JaHHBIX TPEYrOJBHUKOB, eciau Kod(pPUIIHeHT Mo-
1
nobus paBeH 3

441. Ha croponax BC u AD pomba ABCD oTMeTHUIH COOT-
BeTcTBeHHO Touku M u K Takme, uto BM : MC = KD : AK =
=1 : 2, Hatimure MK, ecniu AB = a, £ ABC = 60°,

13. KoopanHaTbl BeKTOpa

PaccMOTPHM Ha KOODAMHATHON IJIOCKOCTH BEKTOD a. OT
Havasa KOOPAMHAT OTJIOKUM PaBHEL eMy BekTop OA (puc. 99).
Roopnnﬂaramn BeKTOpa @ Gy/eM Ha3bIBATH KOOP/[MHATEI TOY-
ku A. 3anuch a (x; y) o3HaYaeT, YTO BEKTOP @ MMeeT KOOpAu-
HaTHI (X3 Y).

Yucja x U y Ha3BIBAIOT COOTBETCTBEHHO NEPBOH M BTOPOiH
KOOPIHHATAMH BEKTOpa «.

W3 onpepeneHHA claemnyeT, YTO PAGHbLLE BEKMOPbL UMEIOM
pasnvle coomsememeyiousue xoop@uuamba Hanopumep, Kaxkabiit

3 PaBHBIX BEKTOPOB a, b u ¢ (puc. 100) HMeeT KOOPAUHATEL
(2; 1).

yA yh
v O, y ¢ (P4
1 £}
i . B
x 0 % 5'/) 0 1 x
€
’.
Puc. 99 Puc, 100

CopaBeqnBo U O6paTHOe YTBepKAEHHE: eciu coomeem-
cmeylowue Koopdunamsl 6eKmopo8 pashvl, mo pasHyl U Camu
8eKmopbl.

JlelicTBUTENBHO, €CJIU OTJIOKHUTh TAKUE BEKTOPHI OT HAaYasa
KOOPJAHMHAT, TO UX KOHIIBI COBIAAYT.

OueBHHO, UTO HYJIEBOH BeKTOp uMeeT KoopauHatel (0; 0).
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Teopema 13.1. Ecru mouku A (x; y,) u B (x,; y,) coom-
6€MCMBEHHO AGAAIOMCA HAYLANOM U KOHYOM 6eKxmopa @, mo
wucna x,— X, U Y, Y, PaéHbL COOMEEMCMEECHHO Nepeoll
u 6mopoi koopdunamam éexmopa a.

Horxazamenvemaso. © Eciau E1=(_], TO TeopeMa OYeBHAHA.
ITycers Teneps a #0. OTaoKuM OT Hadala KOOPAHHAT BEKTOP

OM, pasabili BeKTOpY AB. Ecnu 00603HAYUTL KOOPAUHATHI
Touku M depes (a,; a,), T0 TpebyeTcsa MOKasaTh, UTO @, =
=X T X0, Y, " Uy
IMockonsry AB=0M, T0, BOCIONL30BABIIKCEH PE3YILTATOM
sagauu 437, MOXKeM CIeJaTh BBIBOL, UTO CEPEeNUHBI OTPE3KOB
OB u AM coBnagarot., Koopaunare! cepenun orpesxkoB OB
0+x, 0+ x, +a, y, +a
u AM COOTBETCTBEHHO DAaBHEI (73,79’2) U (%,J]Tz)
O+x, xy+a; O+y, vy, +a,
o2 7 2 2
I0TCA U TOTJa, Korga Touka O coBmajgaeT ¢ TOUYKONW B uiu To4-
Ka A coBmagaeT ¢ TouKkoi M).
Orcronaa, = x,-x,a, =Yy, y,. A
13 GopMysIEl pacCTOAHUSA MEXAY OBYMS TOUYKAMH CIeAyeT,

Torgma . (9T paBeHCTBA BHLIIOJIHS-

9TO ecJM BEKTOp @ MMeeT KOOPAWHATHI (a,; a,), TO

= JaFral

IIpumep. /laHsl KOOPAUHATEI TPeX BEPIIUH Hapajiesio-
rpamma ABCD: A (3; —2), B (-4; 1), C (—=2; —3). Haiigure Ko-
OpPAMHATEL BePIIUHEL [,

Pewenue. Tak kak yersipexyroabauxk ABCD — napase-

aorpamMmm, To AB= e CnenmoBaTelbHO, KOOPAHUHATEI 3THX
BEKTOPOB PaBHEIL.
ITyers koopaumHATEL TOUKU D paBHEI (X} y). 1A HAXOXKIeHUA

KOOPAWHAT BeKTOpoB AB 1 DC BocmoJib3yeMcs Teopemoit 13.1.
HNmeem:

AB(-4-31-(-2)=AB(-T;3); DC(-2-x%-3-y).

ne



13. KoopOwuHaTtbl BekTopa

& -T=-2-x, |x=5,
e 3=-3-y; |y=-6.
Omeem: D (5; —6).
p B ]

1. MNMosAcHWUTe, YTO Ha3bIBAIOT KOOPAMHATAMM AaHHOIO BEKTOPA.

2. 470 MOXHO CKa3aTb O KoopOWHaTax PaBHbIX BE‘KTOpOB?

3. YTo MOXHO CKa3aTb O BEKTOpax, COOTBETCTBYIOWME KOOPANHATLI
KOTOPbIX PaBHbI?

4, Kak Hautn KOOpAOWHAaTbl BEKTOPa, edJin N3BeCTHbl KOOPOWHATLI ero
Ha4ana 1 KoHua?

5. Kak HarTu Mogynb BeKTopa, eCcii M3BeCTHbI ero KOoOpAMHaThI?

[}

%3\

I MPAKTUYECKME 3AAAHNS I
442.° C noMombl0 IIUPKYJIA U JU-

HEHKH NOCTPOHTEe TOYKY, KOOPIUHATEI ya

KOTOPOIl paBHBI KOOPAMHATAM SaHHOI'O

BexkTOpa g (puc. 101). a
443.° OrTnoxuTe OT HaYaga KOOp-

auHEAT BeKTOPH a(-3;2), b(0;-2),

¢ (4;0). 0 x
444.° Ornoxute ot Touku M (=1; 2)

sextopst a(l;-3), b(-20), c(0;-1). Puc. 101

YNPAXKHEH/SA I

445, HaliguTe KOOPAUHATEHI ya

BEKTOPOB, H300pa’KeHHBIX HAa :

pucyuake 102, = AP
446, HaifiguTe KOOPAUHATHI .

BekTOpa AB, eciu: - .__
1) A (2; 3), B (-1; 4); =0 1
2) A (3; 0), B (0; -3); £ <«=

3) A (0; 0), B (-2; -8);
4) A (m; n), B (p, k). Puc. 102
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447.° Ilansr Touka A (1; 3) u BexTop a (-2;1). Haiigure Ko-
OpAMHATH TOUYKHU B Takoii, uto BA =a.

448.° Naasr Toukun A (3; =7), B (4; =5), C (5; 8). Haiigure
KOOpAMHATEL TOYKH D Taroi, 410 AB=CD.

449.° Ot Touku A (4; —3) ornoxen Bexrop m (—1;8). Haii-
IHUTe KOOPAUHATHI KOHIIA BEKTOpA.

450.° Nassr Touku A (3; -4), B(-2; 7), C (-4; 16), D (1; 5).
HoxaxKkure, 4TO CB=DA.

451.° okamxure, 4To 4eTbIpexyroabHuk ABCD c BepinuHa-
mu B Toukax A (1; =5), B (2; 38), C (=3; 1), D (-4; =7) asas-
eTcd MapajijieiorpaMMOM.

452.° Cpenu BekTopoB a(3-4), b(-42), c¢(3v11),
d (-2;-4), é(—l; —2\/6), f (~4; 5) HalifguTe Te, KOTOPbHIE HMEIOT
paBHBIE MOIYJIH.

453.° Nausr Toukun A (1; —4), B (-2; 5), C (1 + a; =4 + b),
D (-2 + a; 5 + b). [lokaxure, 4To ‘AC‘=\BD'|.

454.° Monyas BekTopa a(x;—8) pasen 10. Haiimure x.

455.° TIpu KaKUX 3HAYEHHAX Y MOAYJIb BekTopa b (12 y)
paBen 137

456." Otpesox BM — Me[uaHa TpPeyroJbHHKA ¢ BePIIMHAMM
A (3; —5), B (2; —3), C (—1; 7). HaitguTe KOOpAUHATBEI K MOAYJIb

BeKTOpa BM.

457." Touka F genur cropony BC npsmoyronsauxka ABCD
B otHoIenuu 1 : 2, cuuras or Bepmuubsl B (puc. 103). Haii-

AUTe KOOPOAHHATEL BEKTOPOB A_.F; H E.

458." Touka E — cepenusHa cTopoHbl AC NpAMOYTrOJbHH-
ka OACD. HaiiguTe KoopiuHaTel BekTopoB DE u EO
(puc. 104).

459." Moxynb BekTopa a pased 10. Ero nmepsas koopauHaTa
Ha 2 Ooabliie Bropoii. HaliguTe KoOpAUHATEI BEKTOPA .
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13. KoopOwuHaTtbl BekTopa

Ua
& & . v
0 C D x 6 A E | ¢
F
BT, (| S e o r D=
B ” 0] 8 x
Puc. 103 Puc. 104

460." Moznyib BEKTOpa ¢ PaBeH 2, & ero KOOPAUHATHL PABHBL.

Haiigure KoopAMHATEL BEKTOpa C.

461." Touxku A (2; 5) u B (7; 5) — BepIIUHBI IPAMOYTOJIb-
auka ABCD. Moxyns Bexktopa BD pasen 13. Haiizure KoOp-
nuaaTel ToueKk C u D,

462.” Toukn A (1; 2) u D (1; —6) — BepIIMHBI NIPAMOYTOJIb-
auxka ABCD. Moxnyns Bexktopa AC pasen 17. Haiinure Ko0p-
nuHaThl Bepmul B u C.

YNPAXKHEHUA 411 MOBTOPEHAS N

463, JIBa paBHBIX paBHOOeApeHHBIX TpeyroabHurKa ADB
u CBD (AB = BD = CD) umernT 00myH GOKOBYH CTOPOHY
(puc. 105). Onpemenure Bup geTbipexyroiapauka ABCD,

464. TlepumeTp TpeyroJsHUKa paBeH 48 cMm, a ero 6uccek-
TpHCa AEIUT IPOTHUBOJIEKAUIYIO CTOPOHY HA OTPE3KH AJIUHOIL
5 cm u 15 ecm. Haiimure CTOPOHBI TPEYrolb-

HHUKA. 8 ¢
465. BokoBasa cTopoHa paBHODOKOIT Tpare-

U1, ONMCAHHOW OKOJIO OKPYXHOCTH, PaBHA

a, a oguH u3 yriaoB — 60°. Haiigure miomags 4 D

Tpamnemnun, Puc. 105
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14. Cno)xeHne U BblYUTaHNE BEKTOPOB

Ecnu Teno mepeMecTHIOCh M3 TOUKHU A B TOUuKy B, a zaTeMm
13 TouKHu B B TouKy C, TO cyMMapHOe nepeMelieHHe U3 TOUKH A
B TouKy C ecTecTBeHHO NpeACTAaBUTH B BuUAe BeKTOopa AC,

CUMTas BTOT BEKTOP CyMMoii BekTopoB AB u BC, To ecTh
AB+BC = AC (puc. 106).

JTOT mpUMED IOICKA3bIBAeT, KaK

BBECTH HOHATHE «CYyMMa BEKTOPOB»,

TO €CTh KaK CJOMKHTH JBa NaHHBIX

B

BEeKTOpa a u b.
Omaoxum om npPouU360nLbHOU
C mouru A eexmop AB, pasnbiii 6ek-
mopy a. Hanee om mouxu B om-

Puc. 106 i)
aoxcum eexmop BC, pashuviii gex-

mopy b. Bexmop AC nasviéaiom cymMMoii BeKTOpoB & u b
(puc. 107) u sanuceBaror a+b= AC.

OnucaHHBIH AJTOPUTM CIOXKEHUA }'
IBYX BEKTOPOB HA3BIBAIOT NMPaBHJIOM
TPeyroJbHHKA. -

JTO HasBaHHE CBA3AHO C TeM, YTO a\ 4
€CJIM BeKTODPHI @ U b He KOJUIHHEeapHH,
T0 TouK A, B 1 C ABJIAIOTCS BepIINHA- C
Mu TpeyroabHuKa (puc. 107). B

Ilo mpaBuIy TpPeyroabHHKA MOIKHO Puc. 107
CKJIANBIBATE U KOJJIMHEAPHbIE BEKTOPHL.
Ha pucynke 108 BekTOp AC PaBeH cyMMe KOJJIHHeAPHBIX
BEKTOPOB @ u b.

T b a b
_—— —— —
A CiB IA BiC

a) 0)

Puc. 108
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14. CnoxeHue W BblYUTaHWe BEKTOPOB

Wrak, dna nwobdvix mpex mouwek A, B u C évinonnsaemcsa
pasercmeo AB+ BC= AC, xoTopoe BbIpa:kaeT MPaBUO Tpe-
YrOJBHHKA JJIf CIOKeHHA BeKTOPOB,

Teopema 14.1. Ecau koopdunamst 6exmopoé a u b co-
omeemcmeéenno pasnul (a; a,) u (b;; b,), mo Koopdurnamuot
eéexmopa a+b paenwi (a,+ b;; a,+ b,).

Horxaszamenvcmeo. © Ilyers Touku A (xl; yl), B (xz; yz),
& (x,; y,) TAKOBBI, YTO a=AB u b=BC. Torma a (=23 U —Us)s
b(x,—x5y;—y,); a+b=AC (x;—x;5Y,—y,) =

= AC (X3 — X, + X, — X5 Ys — Yo + U, —Y) = AC (@, + b3 a,+5,).

3ameuanue. OnuceiBas IPaBUJIO TPEYrONBHUKA JJIA Ha-
XOKAeHHA CYMMbI BEKTOPOB @ M b, MBI OTJIOKUIH BEKTOD @
OT NMPOU3BOJNBHOM TOUKHU. Eciu TOUKy A 3aMEHUTh TOUYKOM A ,
T0 BMecTo BeKTOopa AC, PaBHOrO CyMMe BEKTODOB @ u b, 1o-
JYYUM HEKOTOPBI BEKTOP m W3 teopemsr 14.1 caenyer,
YTO KOOPAHHATEI BEKTOPOB AC u H paBHH (a, + b; a, +
+ B, CefoBaTeNbHO, AC= AC,. STo o3HAaUaeT, UYTO CyMMa
BEeKTOPOB ¢ ¥ h He 3aBHCHT OT TOTO, OT KAKOH TOYKH OTKJA-
JBIBAETCA BEKTOP a.

CBolicTBa CI0KeHUA BEKTOPOB aHAJIOPMYHLI CBOHCTBAM CJIO-
JKeHHA THCeJ.

Ana nwobvix éexmopoé a, b u ¢ 6vinoanaOmMca paseH-
cmeéa:

1) a+0=a;

2) a+b=b+a (nepeMecTHTeIHHOE CBOHCTBO);

3) (a+b)+c=a+(b+¢) (coueraTennHoe cBOHCTBO).

s mOKasaTeabCTBa ATHX CBOMCTB JOCTATOYHO CPABHUTH CO-
OTBETCTBYIOIIE KOOPAUHATHI BEKTOPOB, 3allMCAHHBIX B MIPaBOil
H JIeBOIl dacTaX paBeHCTB., CresaiiTe 3TO caMOCTOATENILHO.

Cymmy Tpex um 6osiee BEKTOPOB HAaXOAAT TaK: cHadaja
CKJIQBIBAIOT TEPBBIA U BTOPOIl BEKTOPBI, 3aTE€M CKJIAIBIBAIOT
II0JIyYeHHBIH BEKTOP ¢ TPeThbUM U T. i. Hampumep, a+b+c=
=(a+b)+c.
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W3 nepeMecTUTEILHOrO M COYETATENBHOI'O CBOMCTB CJA0KEHUA
BEKTOPOB CJIEAYEeT, YTO IIPH CJIO0KEHHH HECKOJbKHX BEKTODPOB
MOKHO MEHSATH MECTAMHU cllaraeMble H PacCTABIATh CKOOKH
J00BIM CIIOCOBOM.

. B (usure 4acTo DPUXOIUTCA CKJIAIBI-
f’-i.”? > BATh BEKTOPBI, OTIOMKEHHBLIE OT OJHOMI

2
—) ToukH. Tak, ecin K TeJTy IPUJIOKEHBI CHJIBI
”

’ F 158 F (puc. 109), To paBHOIEHCTBYIOIIAA
9THX CHJ paBHa CyMMe _FI +F.
Puc. 109 J1a HaxoKAeHUSA CYMMBI IBYX HEKOJI-
JUHEeapHBIX BEKTOPOB, OTJOMEHHBIX OT
OZHOII TOYKM, YA0OHO NOJB30BATHCA NMPABHJIOM Hapajieso-
rpaMMa IJjf CJOKEeHHA BEKTOPOB.

IIycTes Hamo HAWTH CYMMY HEKOJUIMHEapHBIX BEeKTOpoB AB

u AD (puc. 110). Ornosxum Bexrop BC, paBHblii BekTopy AD.
Torga no mpasuiay tpeyroabauka AC = AB+BC=AB+AD.
ITockonbky BekTopsl BC u AD paBHBI, TO UeTHIPEXYTOJbHUK
ABCD — napannenorpamm ¢ guarosaasio AC.

IIpuBenenHble COOOPasKeHUSA MO3BOJIAIOT CHOPMYIUPOBATH
IPaBUJIO HapajjejorpaMMa [ CA0KeHHUs HEeKOJJIMHeapHBIX
BEKTOPOB a u b.

Omﬂo:»cum om npou3eonbiLoil mouku A eexmop AB, paenuiil

aexmopy a, u sexmop AD, pasuwiii 6exmopy b. ITocmpoun
napaanenozpamm ABCD (puc. 111). Tozda uckomas cymma

a+b pasna eexmopy AC.

OIIPBJICJIEHHB. PasHoCThEIO BEKTOPOB ﬂ, H _b Ha3pIBaAKOT Ta-
KOIl BEKTOp ¢, CyMMa KOTOPOTO C BEKTOPOM b paBHa BEKTOpY a.

_— —_—
g — b
a
B C A
Puc. 110 Puc. 111 Puc. 112
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ITummyT: c=a-b.

ITorka)xeM, KaK MOCTPOUTEL BEKTOP, PABHEBIM PasHOCTH [aH-
HBIX BEKTOpPOB a u b.

OT npousBoibHON Touknr O oraoxuM BekTopsl OA u OB,
COOTBETCTBEHHO PaBHBIE BEKTOpaM a u b (puc. 112). Torza
BekTOp BA 6ymer pasHOoCcThIO a—b. JleHCTBUTENBHO,
OB+ BA =0A. CiepfoBaTeiabHO, [0 ONPELEIEHUI0 PAZHOCTH
1Byx BekTopoB OA—OB= BA, 10 ects a—b = BA.

Ha pucynke 112 Bextopst OA u OB HekoinuHeapHbI. Of-
HAKO OIMMCAHHBLIN AJrOPUTM OPUMEHUM M AJA HAXOMXKICHHA
PasHOCTH KOJJIHHEeapHBIX BeKTopoB. Ha PHUCYHKe 113 BexTOp

BA paBeH pasHOCTH KOJIJIMHEADHBIX BEKTOPOB a4 U b.

—

a b a b
B 0O lA O B lA
a) 6)
Pue. 113

CnemoBaTtesnbHO, a4 n106blx mpex mouek O, A u B évinon-
naemcsa pasencmeo OA—OB = BA, koTopoe BbIpa)kaeT IpaBH-
JI0 HAXOMKJIEHHUS PA3HOCTH ABYX BEKTOPOB, OTIOMEHHBIX OT
OHOI TOUKH.

Teopewma 14.2. Ecau xoopdunamut éexmopoé a u b co-
omeemcmeenno pasuwvl (a; a,) u (b;; b)), mo Koopdunamui
eexmopa a—b paenwvt (a, —b; a, — b).

JlokaxuTe 9Ty TeopeMy CaMOCTOATEJIbHO.

W3 aroit TeopeMsl cienyeT, 4TO A JI0OBIX BEKTOPOB a u
b CYIIecTBYeT eQMHCTBEHHBINR BEKTOD ¢ TaKoii, 410 a—b=c.

Onpenmenenune. IBa HeHYJeBBIX BEKTOpa HA3BIBAIOT
NPOTHBOMOJOKHBIMHM, €CJAH HX MOAYJH PABHBI H BEKTOPBI
IPOTHUBOIIOJIO/KHO HANIPaBJIEHBI.

Ecnu ' BEKTOPBI @ ¥ b IPOTHBOIOJOKHEI, TO FOBOPAT, UTO
BEKTOD @ npo*mnono.no:mnmn BeKTOpY b, a BeKTOp b — Tpo-
THUBOMOJOKHBII BEKTOPY 4.
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BekToOpoM, DPOTHROIOJIOXKHBEIM HYJIEBOMY BEKTOPY, CUUTAIOT
HYJIEBOH BEKTOP. B
BekTop, IPOTHBONIOIOKHBIM BEKTOPY @, O003HAUAIOT TaK: —da.

W3 onpefieNeHUs CIELYET, YTO BEKTOPY AB IPOTHBOIOIOXK-
HBIM SBJISAETCA BEKTOD BA. Torma dasa n0buix mowex A u B

evinonnsemcs pasencmeo AB=-BA.
W3 npaBuia TPEYroJbHUKA CJIEAYeT, U4TO

a+(-a)=0.
A 13 TOTO pPaBEHCTBA CIIEAYET, UTO €CJIN BeKTOP d HMEeT Ko-
opAuHATEL (a5 @,), TO BEKTOp —@ HUMeeT KOOpAWHATHI (—a; —a,).

Teopema 14.3. Ina n106six 6exkmopoé a u b évinonns-
emca paseHcmeo El —5 = t_l';+ (—5)

Jna mokasaTeslbCTBa JOCTATOYHO CPaBHHUTH COOTBETCTBYIO-
mye KOOpAMHATHI BEKTOPOB, 3allMCAHHBEIX B IPaBOil M JEeBOH
yacTAX paBeHcTBa. ChoenaiiTe 3TO caMOCTOATENBHO.

Teopema 14.3 nozBojser CBECTU BHIUUTAHIE BEKTOPOB K CJIO-
JKEeHHUI0: ¥mobbl. u3 sexmopa a eviwecmo gexmop b, nado
K eexmopy a npubasumwv éexmop —b (puc. 114).

IIpumep. Juarosanu napannensorpamma ABCD nepeceka-
forcsa B Touke O (puc. 115). Beipaszurte BeKTOPbI AB AD

u CB uepes BekTopsl CO=a u BO =b.

—_—
T b B
A A b
Puc. 114 Puc. 115
Pewenue. Tak kaxk Touka O — cepeguHa oTpeskoB BD

u AC, to OA=CO=a u OD=BO =b.
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Hmeem: E_B=A—O+O_B=—O—A—B—O=—a—5;
AD=0D-0A=b-a;
CB=-AD=DA=0A-0OD=a-b.

'l) - T
® 1, Onuwwmre NPaBUNO TPEYroNbHMKA AN1A HAXOXKOEHNA CYMMbl BEKTOPOB.
2. Kakoe paBeHCTBO BblpaXaeT NpaBuio TpeyrofibHiuKa AN Haxoxe-
HWS CYMMBbI BEKTOPOB?
3. YeMy paBHbl KOOPAKWHATH! BEKTOPA, PABHOMO CyMMe [ABYX JaHHbIX
BEKTOpOB?
4, 3annLLmMTe paBeHCTBa, BbIpaXkaloLLyie CBOMCTBA CI0XKEH A BEKTOPOB.
5. OnuwuvTe npasKio NapanienorpamMmma A1d HaxoxXaeHUa CyMMbl ABYX
BEKTOPOB.
6. Kakow BekTOp Ha3bIBalOT Pa3HOCTLIO BYX BEKTOPOB?
7. Kakoe paBeHCTBO BbIpaXkaeT NpaBUno HaxoKOeHWa pasHoCTH ABYX
BEKTOPOB, OTNIOXKEHHbIX OT OJHOM TOYKI?
8. HeMy paBHbl KOOPAMHATLI BEKTOPA, PaBHOIO Pa3HOCTI ABYX AaHHbIX
BEKTOpOB?
9. Kakue BEKTOPbI Ha3bIBAIOT MPOTUBOMONOXHbLIMMA?
10. Kak 0603Ha4aloT BEKTOP, MPOTUBONONOXHbIA BEKTOPY a?
11. Kak MOXHO CBeCTW BblYUTaHUE BEKTOPOB K CJIOXEHMIO BEKTOPOB?

[}
a
~ie—=x MPAKTUYECKME SAAAHUS I

466.° C noMoubio IpaBujia TPEYroJbHUKA IIOCTPOHTE CyMMY
BEKTOPOB @ H b, M306pa’keHHBIX Ha pucyHKe 116.

s ca T
— b = 3z
e = \ / b B
b b
a) 6) 6) 2)
/ \E'A
b b g @ g I
a) e) )
Puc. 116
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467.° C nomoIpio OpaBuja mapajjejiorpaMMa IIOCTPOMTe
CyMMY BEKTODOB @& u b, MB06parkeHHBIX Ha PUCYHKe 116,
a) — 2).

468.° Jl1s1 BeKTOPOB @ u b, n3006paskeHHBIX Ha pucyHKe 116,
mocTpoiite BeKTOp @ —b.

469.° Haueprute Tpeyroabauk ABC. Ormnoxure oT ToO4Ku A
BEKTOD, [IPOTHBONOJIOKHEIH BexTopy: 1) AB; 2) CA; 3) BC.

470.° Haueprure napaaneaorpamm ABCD. IlocTpoiiTe BeK-
topst BC+BA, BC+DC, BC+CA, BC+AD, AC+DB.

471." Haueprure tpeyroabHuk MNP, IlocTpoiiTe BeKTOPHI
MP+PN, MN +PN, MN + MP.

472.° Hauepture napamaenorpamm ABCD. IlocTpoiiTe Bek-
topst BA-BC, BA-DA, BA-AD, AC-DB.

473. Hauepture Tpeyroiabuuxk ABC. IlocTpoiiTe BeKTOPEI
AC-CB, CA-CB, BC-CA.

474.° OrmersTe yeThipe T0uku M, N, P, Q. IlocTpoiiTe BeK-
top MN + NP+ PQ.

475.° JIns BeKTOpPOB @, b u ¢, Haoﬁpameﬁﬁmx Ha PUCYHKEe
117, mocrpoiite BekTOp: 1) a+b+c; 2) a+b-c; 3) —a+b+e.

o i af
b s b
c

8)
Puec. 117

476." Or0:KuTe OT OZHON TOYKU TPU BEKTOPA, MOLYJIH KO-
TOPBIX PaBHEI, TaK, YTOOBI CyMMa ABYX M3 HHUX OBLIA PaBHOM
TPeThEMY BEKTOPY.

477." OTn0:KuTe OT OZHON TOYKU TPU BEKTOPA, MOLYJIH KO-
TOPBEIX PaBHEBEI, TaK, YTOOBI MX cyMMa OblIa pPaBHOI HYJIb-
BEKTODY.
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478." na touek A, B, C, D, nsobpaskeHHEIX Ha DPHCYHKE
118, mocTpoiiTe TAKOH BEKTOP X, UTO- « B
661 AB+CB+CD+x=0.

o
479." Haueprure Tpeyronbauk ABC. *
IlocrpoiitTe Takyio Touky X, 4TOObI: A
1) AX = BX +XG; "
2) BX = XC - XA. G g

-:; E YMNPAXXHEHUS I

480.° lau Tpeyronsauk ABC. Beipasure BexTop BC depes
BEeKTODBI:

1) CA u AB; 2) AB u AC.
481.° I[aH napannenorpamm ABCD., BmpaaHTe BeKTOpHL AB,
BC, DA uepes Bextopsl CA=a, CD=c.

482.° Jlan napannenorpamm ABCD. Berpasure Bextopst AC,
BD, BC uepes Bextopsl BA=a, DA=b.

483.° [lan napamienorpamm ABCD. Beipasute BektTopsl BC,
DC, DA uepes Bextopst AB=a, BD=b.

484.° loxaykure, 4TO A5 JO6BX Touek A, B, C, D BoImoJI-
HAETCA PABEHCTBO:

1) AB+BC=AD+DC;

2) CA-CB=DA-DB;

3) AC+CB-AD=DB.

485.° lokakuTe, 4TO s JOOBX Touek A, B, C, D BeIIOJI-
HAETCA PABEHCTBO:

1) BA+AC=BD+DC;

2) AB-AD =CB-CD;

3) BA-BD+AC = DC.

486." Touku M u N — cepefuHBI COOTBETCTBEHHO CTOPOH
BA u BC tpeyronsauka ABC. Beipasure BEKTOPBI AM, NC,
MN, NB Uyepe3 BEKTOPEL BM=m u BN =n.
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487.° B napannenorpamme ABCD puaroHajau nepeceKaroTcs

B Touke O. [lokaskure, uto OA+OB+0C+0D =0.
488.° lanwl yeTsipexyroabHUK ABCD u HekoTopas Touka O.

WsBecTHO, utr0 AO+OB=DO0+O0C. JlokaskuTe, 4TO YeTHIPEX-
yronbHUK ABCD — mapajieiorpamMm.
489.° laus! veTbipexyroabHuK ABCD 1 HexkoTopas Touka O,

HsBectHO, uto OA—-OD =0B-0C. JloKaMuTe, YTO UETHIPEX-
yroapHuK ABCD — mapaJuienorpamm.

490.° Jlans! BeKTOpPSI a (4;—5) u b(—l 7). Haiigure:

1) KOOPAMHATHL BEKTOPOB a+b, a—b;

2) |a+b|,

491." anmsr Touku A (1; -3), B (4; 5), C (-2; -1), D (3; 0).
Haiigure:

1) KoopauHATEL BekTopoB AB+CD u AB-CD;

%) | AB+CD|, | AB-CD|.

492.° Cymma BekTopoB a (5;—3) u b(x;4) paBHA BEKTODPY
e y). Haiinure x u y.

493.° Cymma BekTopoB a (x;—1) u b(2 Y) PaBHA BEKTOPY
¢ (-3;4). Haitaure x u y.

494.° Jlas BexTop MN (3;-5). HaiiguTe KOODAMHATHI BEK-
Topa NM.

495.° CTropoHa paBHOCTOPOHHErO TpeyrojdpHuKa ABC paBHAa
3 cm. Haiigure ]IB+B_C‘

496.° Kater paBHOOEAPEHHOr0 NPAMOYIOJBHOTO TPEYIOJb-
aHuxa ABC (£ C = 90°) pasen 4 cm. Hafigure |:4§+C—B‘.

497.° Naust Touku N (3; —=5) u F (4; 1). Haiigure |@J—O_F|
FO+ON |, rie O — OpoM3BOIbHAS TOYKA.

O—wr 498." Jlokakure, 4TO JJA JOOBIX N TOUEK AL A,
A BBHINOJTHSAETCA PABEHCTBO

AA+AA+AA+...+A A =AA.

499." Nokaxure, uTo Aad J066IX Touek A, B, C, D, E BbI-
nosnsercs pasercTso AB+BC+CD+DE+EA =0.
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500." Boipasute BekTOop AB uepes Bek- A B
TOPBI a, b, ¢, d (puc. 119). @ g
501." B napannenorpamme ABCD TouKn ~
M, N, K — cepefuHBI COOTBETCTBEHHO CTO- b <
pou AB, BC u CD. Beipasure 'BEKTODBI BA Puc. 119

u AD Uuepe3 BEeKTOPEI MN=m, KN =n.
502." B napannenorpamme ABCD guarosHaim nepeceKamoTcs

B Touke O. Broipasure BekTopsl BA u AD uepes BeKTODBI
DO=a, OC=b.

503." lan uersipexyroibHuk ABCD. JJoxkaskurte, 4TO
MC+CB+BD=MA — DA, rie M — OpousBoJIbHAS TOUKA.

504." Yerspexyronsauk ABCD — mnapasaenorpamm. Jlo-
KaxuTe, uto BM +MD+DC=CD+AC, rne M — POUBBOJIB-
Hasd TOYKA.

505." YerspexyroabHuk ABCD — napannaenorpamm. Jlo-
Ka)KuTe, 4TO:

1) AD-BA+DB-DC=AB; 2) AB+CA-DA=0.

506." B tpeyronsauke ABC nposefiena menuana BM. Jlo-
KajyKHTe, 4TO:

1) MB+BC+MA =0; 2) MA+AC+MB+BA=0.

507." IlokaskuTe, 4TO AJAA HEKOJIHMHEADHBIX BEKTODOB d

¥ b BBIMOJHAETCS HEPABEHCTBO ‘a+b‘<‘a‘+‘b‘

508." JlokaxkuTe, YTO AJsA HEKOJIHHEAPHBIX BEKTODPOB @
i b BBHINOJHAETCA HEPABEHCTBO ‘5—5‘<‘&‘+‘5‘.

509.” Jlns HeHyJEeBHIX BEKTOPOB @ W b BBINOJIHAETCH pa-
BEHCTBO ‘&+5‘=‘51+}5‘. Tokaxure, uro a 17T b.

510.” JIaa HeHyJeBBIX BEKTOPOB @ U b BBINONHSAETCH pa-
BEHCTBO ‘(—;—5|=|E‘+}5‘. Tokaxcure, uto a T4 b.

511." MoxxeT 1 66ITH HyJIE€BEIM BEKTOPOM CYMMAa TpeX BeK-
TOPOB, MOAYJH KOTOPBIX PABHBI:

1) 5; 2; 8; 2) 4; 6; 3; 3) 8;9; 187

512." Iluaronanu dereipexyroabHuka ABCD nepecekaioTcsa

B Touke O. U3BecTHO, UTO OA+OB+0C+0D =0. Hoxasxkure,
uro ABCD — mapaiienorpaMmm.
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513." Bexropst MN, PQ u EF mnomapHO HEKOJJIMHEAPHBI,
npudem MN +PQ+ EF =0. JloKakuTe, 9TO CYIECTBYET Tpe-
YroJIbHUK, CTOPOHBI KOTOPOro paBHBI oTpeskam MN, PQ u EF,

514." loxaskuTe, uto Aaa napainenorpamma ABCD u mpo-
HM3BOJBHOH TOUYKHM X BBINOJHSAETCA PABEHCTBO

XA+XC=XB+XD.

515." Jlansl nBe Touku A u B. Haiigure reomeTpudecKoe

MecTO ToueK X TaKHUX, YTO ‘E+ﬁ'=[@|

516.” amsl nBe Touku A um B. HaiiiuTe reomeTrpudeckoe
MecTo ToueK X TaKMX, YTO \AB+BX\=[BX|.

517." Mepuausl TpeyronsHuka ABC miepeceKaiTcs B TOY-
Ke M. Horaxure, 4T0 MA+MB+ MC=0.

518." Ha cToponax Tpeyroiabuuka ABC BO BHEIIHIOW CTOPO-
HY mocTpoeHbl mapaiienorpammel AA B B, BB,C C, CCAA.
[Ipsambie A A,, B B,, C C, nonapuo HenapajieiabHbl. Jlokasxu-
Te, YTO CYILECTBYeT TPEYroJbHUK, CTOPOHBEI KOTOPOTO PAaBHEI
orpesxkam A A, B B, u CC,.

|

YNPAXKHEHNA OJ19 MOBTOPEHS IS

519. B Tpeyroasaux ABC Boucau napajienorpamm CDMK
TaK, yro yroa C y Hux obmiuit, a rouku D, M u K npuHammexar
coorBeTcTBeHHO cTopoHaM AC, AB u BC tpeyronpuuka. Haii-
auTe cTOpPOHBI napaJjienorpamma CDMK, eciu ero nepumMerp
pasen 20 cm, AC = 12 cm, BC = 9 cm.

520. Tpu oKpy:KHOCTU, PANUYCHI KOTOPHIX paBHEI 1 ¢M, 2 ¢cMm
u 3 c¢M, IIOMapHO KacaloTcs BHeIIHe Apyr apyra. Halizure pa-
OHYC OKPYXHOCTH, IPOXOAAIIell Yepes IeHTPEL JaHHBIX OKPYIK-
HOCTeid,

521. JlorkaskuTe, UYTO MJIOMIAAL MPABUJIBHOIO HIECTHYTOJb-

HUKa, BOIUCAHHOI'O B OKDPYXHOCTb, COCTABJSAET % IJIONa U
OpaBHJIBHOTO LIECTUYIOJBHUKA, ONHCAHHOIO OKOJIO 9TOH OK-

DPY’KHOCTH,
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15. YMHO)XXeHue BeKTOpa Ha 4mcno
IlycTs faH HeHyJIEBOH BeKkTOp a. Ha pucys-

a.
Ke 120 HSOﬁpa}REHH BeKTOp AB, paBHBII BEK- st A/
Topy a+a, u Bektop CD, paBHBIH BEKTODPY
(—a)+(-a)+(=a). O4eBUAHO, UTO D/
2|3 w ABTE Prc. 120
|cD|=3/a| u ¢\ a.

BeKkTop AB ecTecTBeHHO 0603HAUUTH 20 U CUUTATh, 9YTO OH

IIOJIYyUeH B pe3yJbTaTe YMHOKEHHA BEKTOpa a4 Ha 4Hcjiao 2.
ABalorMYHO MOYKHO CUHMTATh, 4TO BeKTOop CD moiydeH B pe-
3yJbTaTe YMHOXKEHHUsS BEeKTOpa @ Ha YHUCIO —3, U IPUHATH

obozHauenue CD =-3a.
3TOT IpUMep IOACKA3BIBAET, KaK BBECTH MOHATHE «yYMHO-
JeHHe BeKTOpa Ha UHMCJIO».

Onpenenenne. [IpoussegenneM HEHYJIEBOIO BeKTOpa a
H uHcTIa k, OTIIHOTO OT HYJIS, HA3BIBAIOT TAKON BEKTOP b, uTo:

1)

2) ecom k > 0, o bTTa; ecimk <0, 10 b Tl a.

IumyT: b=Eka.

Ecim a=0 wiu k = 0, TO cUMTAIOT, UTO ka=0.

Ha pucynke 121 msobpa’keHbl BEKTODHl 4, —-2a, g&,
J3a.
W3z onpeneneHusda ciaeayer, 4To
La=8, 27 —>»
-1-a=-a. ——
Taxke U3 onpegeJeHUA caenyer, 4TO ia;
ecru b=Fka, mo 6exmopv. a M b xonnu- J37
HeapHbl, —_—>

A ecii BeKTOPBHI @ U b KOJNJIMHeAapHBHI, Pue. 121

TO MOYKHO JIH TIPeJICTABUTH BEKTOP b B BH/e IPOM3BeAeHUsA ka ?
OTBeT maer cJaepyiomias TeopeMa.
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Teopema 15.1. Ecau éexkmops. a u b KOnAuHeapHbl
u a#0, mo cywecmeyem maxoe wucno k, umo b=~ka.

Horxazamenvemeo. ® Ecau 5=ﬁ, To ipu k£ = 0 moayuaem,
aro b= ka.
Ecau b#0, o wnu a 1Th, umu a Tl b.

ITockoabky k£ > 0, TO ETTE, cJefoBaTeNIbHO, ¢ TTe. Rpome

TOrO, |E|=k‘a‘=|5}. Takum 06paszoM, BEKTOPEl b U ¢ coHa-

]

2) HOyers a Tl b, Paccmorpum BekTop ¢ =ka, vae k=—1—.

=

1) Oyers a TTh. Pacemorpum sexrop ¢=ka, rme k=

[paBJeHbl U MOAYJIHU uX paBHbl. OTcioga b =c = ka.

Hnst aToro caydas 3aBepIINTE AOKA3aTEIBCTBO CAMOCTOATENb-
HO. A

Teopema 15.2. Ecau éekmop a umeem Koopdunamst
(a; a,), mo éexmop ka umeem xoopdunamut (ka; ka,).

Hoxazamenvemeo. ® Ecnu a=0 unu k=0, To yTBEpKIe-
HHE TeoOpeMbl OYeBHIHO.

Hycts a#0 u k # 0. Paccmorpum Bextop b (ka,; ka,). Tlo-
KaxkeM, 4To b = ka.

b|=(ka,)’ +(ka,)® =|k|\Ja’ +a} =

OrouM OT Hauaaa KOOPAUHAT BEKTOPbI OA u OB paBHBIE
cooTBeTCcTBeHHO BekTopam a u b. Tak Kak npamas OA npo-
XOOUT Yeped HaUuaJlo KOOPAWHAT, TO €e YPaBHEHHUE UMEET BUJ
ax + by = 0.

JdToii NpAMOI npuHauiIeRkuT Touka A (a,; a,). Torga

a-a, + b-a,= 0. Orciona a (ka,) + b (ka,) = 0
Cﬂe,uosa'renbﬂo, Touka B (ka; ka,) Take NPUHANJIEKUT

HNmeem:

npamoii OA, To3TOMY BEKTOPEI OA u OB KOJUIMHEeapHBI, TO
ecThb ai]b.

Ilpu £ > 0 uucna a, u ka, UMEOT OJUHAKOBbIE 3HAKY (UK
oba paBHBI Hy10). TakuM ke CBOMCTBOM 00/afaloT Yucaa a,
u ka,. CnemoBarenpHo, npu £ > 0 Touku A u B jieskaT B OJHOM
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YeTBEPTHU (MU HA OLHOM KOODAUHATHOM JIy4e), HOITOMY BEK-
toppl OA u OB comanpasiens! (puc. 122), to ects a TTé.
IIpu k < 0 Bexropsl OA u OB 6yLyT NPOTHBOIOJOMHO Ha-
[paBJIEHHBIMH, TO ecTh a T4 b. vk
WTak, MBI IOJYYUIH, UTO b=Fka. A B
CnenmcrBue 1. Bekmopul E,(al;az)u A

b (ka,; ka,) xonnuneapnoL.

w)]
Ry

CnepgcrBue 2. Ecau éexkmopul
a(a;;a,) u b(b;b,) Konaruneaprot, npu-
yem a#0, mo cywecmeyem maxoe wuc-
no k, wmo b, = ka, u b, = ka,. Puc. 122

C noMorpo TeopeMsbl 15.2 MOKHO [OKa3aTh TaKUe CBOHCTBA
YMHOK@HHsI BEKTOPa Ha YHUCJIO.

Jna nwob6vix wucen k, m u nwboix 6exmopoé a, b cnpa-
6ednusvl pasencmea:

(km)a=k(ma)  (coueratenvroe cBOHCTBO);
(k+m)a=ka+ma (mepBoe pacnpemelUTeNbLHOE CBOMCTBO);

k(a+b)=ka+kb (BTOpoe pacmpejesHTeNbHOE CBOHCTBO).

Hna norazaTeisCcTBa 3TUX CBOKMCTE MOCTATOUYHO CPABHUTH CO-
OTBETCTBYIOIME KOOPAHUHATEI BEKTOPOB, 3alIMCAHHBIX B IIPABBIX
U JIeBBIX YacTAX paBeHcTB. ChesaiiTe 9TO caMOCTOATEIBHO.

OTH CBOKCTBA MO3BOJIAIT Npeobpa30oBLIBATH BHEIDAXKEHUS,
comepaKalie CYMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB M IIPOMS3-
BeJeHHsA BEKTOPOB HA YHCJO aHAJOTHYHO TOMY, KaK MBI 9TO
nenaem B anredpe. Hanpumep,

2(a-3b)+3(a+b)=2a—6b+3a+3b=5a-3b.

O-w 3amaua 1. Joxaxume, umo ecau OA =FkOB, mo mou-
ku O, A u B nexmam na 00Holl npamoil.

Pewenue. N3 yenoBus ciaenyer, 4to BeKTopsl OA 1 OB KoJI-
JuHeapHbl, KpoMe TOro, aTv BEKTOPBI OTJIOKEHBI 0T OHOH TouKu O,
CrepoBarenbHo, Toukru O, A u B nexaT Ha OTHOI IPAMOIL.
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O—w= 3apgaua 2. ITycmv mouxa M — cepeduna ompesxa AB
u X — npousgoavnas mouka (puc. 123). Joxaxcume, umo

A m=%(ﬂ+ﬁ).
M Pewenue. Ilpumenas npasBujo Tpe-
YrOJbHUKA, 3alHINeM:
R XM = XA+ AM;
X XM =XB+ BM.
Puc. 123 CroKuM 3TH JBa paBeHCTBA:
2XM = XA+ XB+AM + BM.
Tak kaxk BeKTOpsl AM u BM NpPOTHBOIOJOMKHBI, TO
AM + BM =0. Umeem: 2XM = XA+ XB.
OTcrona X—M=%(ﬂ+ﬁ).

IIpumep 1. lokaxxure, 4To cepe-
OIUHBl OCHOBAHHUI Tpamemuyd U TOYKA
mnepeceueHNUsA NPOAOJKEHHI ee OOKO-
BBIX CTODOH JIEXKAT Ha OJHOI HpPAMOIA.

Pewenue. Illycrs Touku M u N —
cepeausbl ocHoBanuii BC u AD Tparne-
nuu ABCD, O — Touka nepecedyeHusd
npameix AB u CD (puc. 124).

IIpuMeHAa KIKOYEBYIO 3afady 2, 3allHIIEM:

OM =2(0B+0C), ON =2(0A+0D).

Tak Kak BekTopsl B napax OB, OA u OC, OD KoJUIMHeapHSI,

o OB=kKOA u OC = kq@, rie k u B, — HEKOTOpbIe YHCIIa.

Tax kak A BOC «~ A AOD, To @=@_ CremoBaTenbHO,
0A OD

k=k,.
HNmeem:
oo SO I i = Lieaer g 1z =y =T
OM=E(OB+OC) =E(kOA+kOD)=k-E(OA+OD)=k—ON.
W3 xarouesoii sagaun 1 caepyer, uro touku O, M, N jexar

Ha OTHOU MPAMOIA.
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IIpumep 2. [loxkaxkure, uro ecniu M — ToUKa NepeceueHUs

menuaH TpeyronbHuKa ABC, to MA+MB+MC =0.

Pewenue'. Ilycts orpesku AA , B
BB,, CC, — MenuaHbl TpeyroJbHUKA
ABC (puc. 125). Umeem:

AA = %(A—B+R);

BB, =%(§i+B_C');

CCI=%(@+E). Puc. 125
OTrcroma

AA, +BB,+CC, = %(E+E+ﬁ+@+ﬂ‘+@l) =0
W3 cBoiicTBa MeAMaH TPEyroJbLHUKA CIEAYET, UTO
AM = %AAI. Torza MA = -%ATI.

Ananoruaso MB= —%B—Bl, MC = —g(',‘—(',‘I Orcroma

m+MB+m=_§A—A1—§ﬁ—§C—Q=—§(E+B—E+C—Cl)=0.

'I) B
Q
1. Y70 Ha3bIBAIOT NPOV3BEEHNEM HEeHYNeBOro BeKTopa @ Ha Y1cio
k#0?
2. Yemy paBHo npoussefieHue ka, ecnnk=0unnmn a =0?

3. YTo MOXHO CKa3aTb O HeHyneBbIX BekTopax a W b, e b=ka,
roe k — HekoTopoe Ynucno?

4, N3BeCTHO, YTO BEKTOpbl @ U b KonnuHeapHsbl, npudem a # 0. Kak
MOXHO Bblpa3uTb BeKTOp b Yepes BekTop a?

5. Bektop a VIMeeT KoopauHaTI (a,; a,). Hemy paBHbI KOOPAMHATEI
BekTOpa ka?

! B ykasasun K 3agade 517 mpuseseH APyroil cmocod pemIeHUA 3TOTO
opuMepa.
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6. 4TO MOXHO CKa3aTb O BEKTOpax, KOOPAWHATLI KOTOPbIX PaBHbI
(a;; a) v (ka; ka,)?

7. Kak cBa3aHbl Mex/y coboin cooTBeTCTBYIOWMe KOOPAUHATbI KO-
NIMHeapHbIX BEKTOPOB a (a;a,) n S(bl; b,)?

8. 3anuwuTe coveTaTeNlbHOE U pacnpefenunTeNibHble CBOMCTBA YMHO-
KeHUs BEKTOpa Ha Y1cno.

%3
= MPAKTUYECKUE 3AJAHMS I
522.° JlaHBl BEKTOPEI a, buc (puc. 126). ITocTpoiiTe BeK-
; b2y 1o 8y 2. 4y —1g
Top: 1) 2b; 2) 3(:, 3) 3_(1, 4) ﬁa.
523." Ilanbl BeKTOPEL @, b u ¢ (puc. 126). IlocTpoiiTe Bek-
. l_-' — _' —g—
Top: 1) ;& 2) -2b; 3) 3¢
524.° [laust BekTopbl a u b (puc. 127). IlocTpoiiTe BEKTOD:

1) 2a+b; 2) La+b; 3) a-15; 4) —a-2b.

=4 ‘E
a " \‘
-"'""‘
7| |2 ;
Y
Puc. 126 Puc. 127

525.° IlocTpoiiTe [Ba HEKOJIHHEAPHBIX BeKTOpa X U y. OT-
MeTbTe KaKyo-amu6o Touxky O. Ot Touku O OTJI0KUTE BEKTOPHI:

1) 8x+y; 2) x+2g; 3) -%§+3;}; 4) -25&-%3}.
526." OTMeTbTe HA IJIOCKOCTH TpU TouKu A, B u C Takue, 4T0:

1) AB=2AC; 2) AB=-3AC; 3) B—C=%I'B, 4) A—C=—%B—C.
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527." HaueptuTe TpeyroabHuk ABC. OTMeThbTe TOUKYy M —
cepenuHy cropoHsl AC.

1) Ot Touku M OTNOMKUTE BEKTOP, PABHEIN BEKTODY %C_B
2) Ot Tourku B OTI0MKUTE BEKTOD, PABHBIA BEKTOPY
%ﬂ+%B_C'.

528." Haueprure tpanenuio ABCD (BC | AD). OrmeTrsTe
Touky M — cepemuny ctopoHbl AB. Or Touku M oTjoiKure
BEKTOD, PaBHBII BEKTOPY %ET('HEE)'.

529." Haueprure tpeyroabHuk ABC. ITocTpoiiTe BeKTOD,
PAaBHBIN BEKTOPY %A_C', TaK, YTOOBl €10 HAYAJIO IPUHALIEKAIO

cropoue AB, a KoHel, — cTopone BC,

E E YMNPAXKHEHMS I

530.° Haiigure MOy BEKTOPOB 3m u —%ﬁ, ecJau ‘E‘=4.

-] a T 1 o
531.° Kakoif u3 BeKTOPOB, 3@ WU —ga, COHATIPABJIEH C BEK-

TopoM a, ecau a #0?
532.° flrnaroTca nu HeHYyJeBble BEKTODPHI @ u b coHa-
[IpaBJIeHHBIMU WJIH [IPOTHBOIIOJOXHO HAIIPABIEHHBIMHU, €CJIH:

1) b=2a; 2) E=—%5; 3) b=+2a? HaiiguTe oTHOIIEeHMe %.
533.° BolpasuTe BEKTOp p M3 PABEHCTBA:

1) ¢=3p; 2) AC=-2p; 3) 1p=g; 4) 2p=3¢.

534.° B napannenorpamme ABCD guarouaiu mepeceKamTcs
B Touxke O. Boipasure: 1) Bektop AO uepes BexTop AC;
2) Bektop BD uepes Bexktop BO; 3) Bextop CO uepes BEKTOD
AC.
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535.° B napannenorpamme ABCD nuarosHanau nepeceKaroTcs
B Touke O, AB=a, AD =b. Beipasure BekTop AO 4Uepes BeK-
TOpHL @ u b.

536.° B napannenorpamme ABCD Ha guaronanu AC oTMeTH-
au Touxy M Ttak, uro AM : MC = 1 : 3. Berpasure Bektop MC
qepes BeKTOpsl @ u b, rme a=AB, b= AD.

537." B mapaJiresorpamMmme ABCD Touka M — cepenuna
cropoust BC, AB=a, AD =b. Berpasute Bektopsl AM u MD
uepes BeKTOPHL ¢ u b.

538.° B Tpeyronpauke ABC Touku M u N — cepeIHHEI CTO-
por AB u BC coorBeTcTBeHHO. Boipasute: 1) Bekrop MN uepes
BekTop CA; 2) Bextop AC uepes BekTop MN.

539.° Ha orpeske AB pgnunoit 18 cm ormeruan Touxky C Tak,
aro BC = 6 cM. Beipasure: 1) Bexktop AB uepes Bektop AC;
2) Bextop BC uepes Bektop AB; 3) BexTop AC uepes BeKTOD

BC.
540.° [laa BekTOp @ (—4; 2). HaiiguTe KOOPAUHATHL X MOLYIH
— 1 —_— 3 it
BEKTOPOB 3a, ——a, —da.
2 2
541.° Jlau BexkTop b (—6;12). Haiifure KOOPAUHATHI U MOLY-
JI1 BEKTOPOB 2b, —%5, gb

542.° Jlau Bextop a (3;-2). Kakue us BexTopoB b(-3;-2),
¢ (-6;4), &(g;—l), é(—l;—g), ?(—3\/5;2\/5) KOJIIUHEeapHBI
BEKTOPY a?

543.° JlaHBI BEKTOPEI 3(3‘ -3) u E(—lﬁ' 8). Haiinure KOOp-

IuHATBEI BeKTOpa: 1) 2a+1 b 2) ——a+ b; 3) a——b

544." Nlausr BekTopsl m (-2 4) u n(3;-1). Haiigure Koop-

AuHATH BeKTOpa: 1) 3m+2n; 2) —%r_ﬁ:+2r—z; 3) m—3n.
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545." Ha croponax AB u AC tpeyronsauka ABC oTMeTHIH
cooTBeTcTBeHHO TouKH M u N Tak, uto AM : MB = AN : NC =
= 1 : 2. BeIpaduTe BEeKTOpD MN uyepes BEKTOP CB.

546." Touku O, A u B nexart Ha ofHOH npAMoii. J[lokaxure,
4TO CyIecTByeT Takoe umciao k, uro OA=k-OB.

547." Ha croporax AB u BC napaanenorpamma ABCD oT-
METHJIH COOTBeTCTBeHHO TouKH M um N Ttak, utro AM : MB =

=1:2, BN : NC=2: 1. Beipasure BeKTOp NM depes3 BeK-
Topst AB=a u AD =b.

548." Ha croponax BC u CD napannenorpamma ABCD oTme-
THJIW COOTBETCTBEeHHO TouKu E u F tak, wto BE : EC=3:1,
CF : FD =1 : 3. Beipasute BekTop EF depes BekTopsl AB=a
u AD=b.

549." Ilokaskure, uro BeKTOpbl AB m CD KOJJIWHEapHBI,
eciu A (1; 1), B (3; —2), C (-1; 3), D (5; —6).

550." Cpenu BexTopoB a (1;-2), b(-3;-6), ¢ (-4:8), d(-1-2)
VKaKHUTe Napbl KOJJIHHEAPHBIX BEKTOPOB.

551." JlaHBI BEKTOPBI m (4; —6), .71(—1; %), k(S;—%). VEaxnu-
Te IMapbl COHANIPABJIEHHLIX U IIPOTHBOIIOJIOMKHO HAIPaBJIeHHBIX
BEKTODOB.

552." HaiiquTe 3HAUEHUA X, IPU KOTOPHIX BeKTOPHl a (15 X)
u 5(%;4) KOJIJIHHEapPHEIL.

553." Ilpn KakuxX 3HAYEHUAX Y BEKTOPEI a(23) u b(-1; Y)
KOJLIMHeapHbI ?

554." Ilau BexTop b(~3;1). HaliguTe KOOpAMHATH BEKTOPA,
KOJIMHEeapHOro BeKTOPY b, MOZYJIb KOTOPOIO B ABA Pasa GoJib-
mre MoAyss BekTopa b. CKOJBKO pelleHUi uMeeT 3afada’?

555." HaiiuTe KOOpAUHATHI BEKTOpAa m, [TPOTHBOIIOJIOMKHO
HanpasienHoro sexkropy 7 (5;—12), ecan ‘ﬁ‘:gg,

556." HaiifuTe KOODAMHATEL BEKTOPA @, COHAIPABJIEHHOTO C
BexTopoM b (—9;12), ecau ‘C—l‘= 5.
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557." loka)kuTe, 4TO YeThIpeXyroabHuK ABCD ¢ BepIIMHAMHA
A (-1; 2), B (3; 5), C (14; 6), D (2; —3) aBndeTca Tpameluei.,

558." Ilokaxure, uro Touku A (-1; 3), B (4; —-7), D (-2; 5)
JeKaT Ha OJHOH NpAMOI.

559." Jlaabl BeKTOPHI a(l -4), b(0;3), ¢(2-17). Haiigure
TaKUe YHCIa X U Y, 9TO €= xa + yb.

560.” B napannenorpamme ABCD nuarosanu nepeceKkaroTcs
B Touke O. Ha cropone BC ormerusu ToukKy K Tak, 4To
BK : KC = 2 : 3. Bripasure Bextop OK uepes BekTopsl AB=a
u AD=b.

561." Jluaronanu gersipexyroabHuka ABCD nepecekaioTcs
B Touke O Tak, uto AO : OC=1:2, BO: 0D =4: 3. Bmpa-
sure BekTopsl AB, BC, CD u DA 4epes BexkTopbl OA =a
u OB=b.

562.” Ha croponax AB u BC Tpeyroasauka ABC oTMeTunu
cooTBeTcTBeHHO TouKH K u F Ttak, uto AK : KB =1 : 2
u BF : FC = 2 : 3. BbrpaanTe Bektoper AC, AF, KC, KF
qyepe3 BeKTOPBI BK =m, CF=n.

563.” Ha croponax AC u BC tpeyronpauka ABC oTMeTHIH
cooTBeTcTBeHHO TouKku M u N Tag, uto AM : MC =1 : 3
u BN : NC = 4 : 3. BeIpasuTe BeKTOPHI BA, AN, BM, NM
uepes BeKTOpsl BN =k, AM = p.

564.” Menuansl Tpeyronsauka ABC nepecekamoTcsa B TOY-
ke M. Berpasute BekTop BM uepes BekTopsl BA u BC.

565.” C noMomp0 BEKTOPOB NOKAKUTE TEOPEMY O CpeaHeil
JUHUU TPEYTrOJbHUKA.

O—w= 566." IlycTh TOUKHU M, u M, — cepefuHbI OTPE3KOB
AB u AQB2 COOTBETCTBEeHHO. [loKasKkuTe, UTO

MM, = % (4,4,+B,B,).

567.” Ucnonbsysa 3agauy 566, nokaxuTe TeopeMy 0 cpefHeit
JUHUHU TPANeIuu.
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568." Ilycts Touku M u N — COOTBETCTBEHHO CEpPEIUHBI
puaronaneit AC u BD uerwsipexyroasauka ABCD. Ucnonbays

samagy 566, moxaKuTe, 4TO MN =%(A—B—R).

569.” Ilycrp Touku M u N — COOTBETCTBEHHO CepeluHBI
nuaronaneit AC u BD tpanenuu ABCD (BC || AD ). Ucnonssys
sajgauy 566, moraxkure, uro MN | AD.

570.” Ha cropore AC TtpeyroabHuka ABC oTMeTHIN TOY-
Ky M tak, uro AM : MC = 2 : 3. Joxkaxure, 4T0

BM = % BA + % BC.
571.” Ha cropore BC tpeyroasauka ABC ormeTnnau Touxky D
TaK, 9ro BD : DC = 1 : 2. Ilokaxute, uto AD = gﬁ-&%zﬁ

572." HokaskuTe, 4TO CYIIECTBYET TPEYroJbHHUK, CTOPOHBI
KOTOPOr0 PaBHBI MeAUAHAM JaHHOrO TPEeyroJbHUKA.

573." Ilycte Toukum M, u M, — cepenuHbl 0Tpe3koB A B,
u A,B, coorBeTcTBeHHO. JlOKa:KuUTe, UYTO CePeIMHBI OTPE3KOB
AA, M M, B B, nexaT Ha OIHOIl IPAMOIA.

574." Ha croporne AD u Ha guaronanun AC mapajiesorpamMma
ABCD otrMerunm cooTBeTcTBeHHO Touku M u N Tak, 4To

AM=%AD U AN=%AC. Iorkaxxurte, uto Touku M, N u B

JeXKaT Ha OfHOH NpAMOIi.

YMNPAXKHEHUA ONA NOBTOPEHS I

575. Menblllee oCHOBaHNE U DOKOBasA CTOPOHA PABHOOOKOIA
Tpanenuu paBHBI 12 cm. Uemy paBHa cpeJHAS JUHUA Tpame-
UK, eCJIU OJUH U3 ee YrJioB paBed 60°?

576. NuaroHaau mapajijesorpamMmma pasBHbl 6 cMm u 16 cm,
a oHA U3 CTOPOH — 7 cM. HaiiguTe yroa Me:xAy AUaroHaJIAMMI
napaJjijiejorpaMMa M ero ILIoIaib.

577. Haiigure OJUHY XOPJbl OKPYKHOCTH paguyca R, KOHIIBI
KOTOpOIi pasbUBAaIOT 3Ty OKPYKHOCTh Ha JABe OYI'H, JJIHUHBI KO-
TOPBIX OTHOCATCA Kak 2 : 1.
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KOT[IA CAENAHbI YPOKY —@

IIpuMeHeHHe BEKTOPOB

IIpuMeHsAs BeKTOPHI K PeIIeHHIO 3aad, 9YaCTO MCIIOJb3YIOT
TAKYIO JeMMY.

JJemma. ITycmv M — maxasa moukxa ompesxa AB, wmo
AM _m

B~ (PHc. 128). Tozda dna nrob6oi mouxu X eévtnonnsem-
cA pagencmeo:
XM =——XA+—"_XB.
m+n m+n

Horxasamenvemeo. Umeem: XM -XA=AM.

m

ITockoasky AM = AB, To AM =" AB.
m+n m+n
Banumem XM - XA=—"_AB,

m+n
Hockoabky AB=XB- XA, To umMeem:

XM -XA=—"—(XB-XA); XM =XA-—"-XA+-"-XB,

m+n m+n m+n

XM=—_XA+-"_XB. A
m-+n m+n

BaMETIIM, UTO 9Ta JeMMa ABJAETCHA 0605HJ,BHI’IEM KJIFOUEeBOH
3ajaun 2 nysgra 15,

IIpumep 1. Ilycte M — TouKa mepecedyeHUsA MeSHaH Tpe-
yroansauka ABC u X — npousBosbHas Touka (puc. 129). Io-

Ka)KHTe, 9TO XM=%(E+)?B+YC).
B X
A
M
M
A
X = K C
Puc. 128 Puc. 129
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Korna caenaHsl ypoku

Pewenue. Ilyere K — cepenuna orpesxka AC. Umeem:
BM : MK = 2 : 1. Torpma, ucnonb3ys JeMMy, MOXKHO 3alHCATH

XM=1XB+ XK =1%B+2-L{FA+X0)=
3 3 3 3 2
=%(X—A+ﬁ+ XC).
I[OR&H’EEM OOHO BEKTOPHOE DPAaBeHCTBO, CBfA3BIBAIIIlee OBe
saMeyaTeJbHBIE! TOUKH TPeyroJbHHKA.

Teopewma. Ecau moukxa H — opmoyenmp mpeyzonvHUKQ
ABC, a mouwxa O — yenmp €20 ONUCAHHOU OKPYHCHOCMU, MO

OH =0A4A+0B +0C. *)

Horxaszamenvemeo. Omy-
cTuM u3 TOYKH O mepneHmu-
Kyasap OK Ha cropony AC
tpeyroapauKa ABC (puc, 130).
B kypce reomerpuu 8 Kjacca
ObLJIO AoKaszaHo, uTo BH =
= 20K (c. 114).

Ha nyuye OK oTMeTHM TOY-
Ky P takym, utro OK = KP.
Torma BH = OP. Tak Kak
BH || OP, 10 4eThbIpexXyrojibHUK -
HBOP — mnapajieiorpamm. V4

Ilo mpaBumay mapanajeJo- Puc. 130
rpamma OH = OB+ OP.

ITockonbKy Touka K sABasdeTcsa cepeguHoii orpeska AC, To
B yeThIpexyroiasHuKe AOCP guaroHaJl TOUYKOH NepecedeHUs
menaTcsa nonoaaMm. ClezoBaTenbHO, STOT YETHIPEXYTOJBHUK —

napannenorpamm. Orcioga OP = 0A +OC.
Umeem: OH =0B+0P=0B+0A+0C. A
OBpaTiMes K BeKTOPHOMY paBeHCTBY XM = % (XA+XB+XC),

rae M — Touka mepecedeHnsa MeguaH TpeyroapHnKa ABC. Tak

! O saMeuyaTeNBHBIX TOUKAX TPEYTOJBHUKA CM. B yuebHUKe «eomerpus.
8 xmace», ¢. 113-115.
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KaK X — [OpOM3BOJbHAA TOYKA, TO PABEHCTBO OCTAETCA CIIpa-
BeJIMBbIM, ecJU B KadecTBe TOuKH X BwIOpaTh TOUuKy O —
IeHTp ONHCAHHON OKPYKHOCTH TpeyroapHura ABC.

Nmeem: 30M =0A+0B+0C.

YuureiBasg paBeHCTBO (¥*), moaydaem: 30M =OH.

9To paBeHCTBO O3HadaeT, 4To TouKH O, M um H nexxar Ha
OHOII mpAMOii, KOTOPYIO Ha3hLIBAIOT MpaAMo# Jitiepa. Hanom-
HHUM, UTO 9TO 3aMedaTeJbHOe CBOMCTBO OBLIO HOKAa3aHO B yues-
Huke 8 Kiacca (c. 115), HO ApyruM cnocoboM.

16. CkanspHoe npousBeaeHne BEKTOPOB

Ilycts @ ¥ b — 1Ba HEHYJIEBBIX W HECOHAIIPABJIEHHBIX BEK-
Topa (puc. 131). Or npousBonsHOU ToUuKH O OTJIOXKHM BEKTOPEI

OA u OB, COOTBETCTBEHHO PaBHbIE BEKTOpaM a u b. BeJm'-IHHy
yria AOB 6yneM Ha3bIBaTh YIJIOM Mesky BeKTOpaMu a U b.

Vros MexXAy BEeKTOpaMu a U b 0GOBHAYAIOT TAK: A(a b)
Hanpm\rlep, Ha pucyHke 131 £ (a, ) 120° a Ha pucynke 132
Z£(m,n)=180°.

B
A — —_—

9] m n
———>
Prc. 131 Puc. 132

Ecau BekTOpel ¢ H b coHampasjieHbI, TO CUMTAIOT, YTO
A(a, b)=0°. Ecau xotsa 661 OIUH U3 BEeKTOPOB @ Wau b HyJe-
BOIf, TO TaK)ke CUHUTAIOT, UTO A(a, b)=0°-

Clle0BaTeIbHO, A JOGLIX BEKTOPOB @ U b UMeeT MecTo
HEPABEHCTBO: o
0°< £ (a,b) <180°.
BeKTOpbI @ ¥ b HA3LIBAIOT TePIeHHKYIAPHBIMH, €CJIH Yro/l
Mexxy HuMu pased 90°, IlumyT: a L b.

146
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BBl yMeeTe CKIaAbIBATE M BBIYHTATH BEKTODPHI, YMHOJKATh
BeKTOp Ha uyucyo. Takke m3 Kypca (DUBMKH BB 3HaeTe, UTO

ecau IoJ AelicTBHEM MOCTOAHHOI 7 o
cunel F Temo mepeMecTHNIOCH M3

e P ¢
TouKku A B Touky B (puc. 133), To il
COBeplIeHHasd MeXaHH4YecKas pa- L B E—
6ora pasua |F||AB|cos¢, rme A B
¢=«(F, AB). Puc. 133

AroT paKT MOACKA3BIBAET, UTO
1eJ1eco0bpa3Ho BBECTH ellle OJHO JeiicTBMe HaJ BEeKTOpPaMH.

Onpenenenue. CKaIAPHBIM NPOU3BEJEHHEM JABYX
BEKTOPOB Ha3bIBAIOT NPOM3BEJeHHe HX MOAYJdeH U KOCHHYyca
yriia Mekaxy HUMH.

CraJIgpHOE [IPOUSBEIEHNE BEKTOPOB @ U b 0603HAYAIOT TAK:
a-b.

Hwmeem: a'f):]fil‘é‘cosé(a,é)

Ecau xora 61,1 OJMH U3 BEKTOPOB @ WM b HYyJIeBOi, TO
OYeBHIHO, 4TO a-b=0.

Iycrs a=b. Toraa a-5=a-a=‘aHa‘cosﬁ°=‘a ’
CKranspHOE POM3BENEHUE @ - HA3BIBAIOT CKAJAPHBIM KBa-
JPATOM BEKTOpa @ ¥ 0GO3HAUAIOT a.
Cile/I0BaTEIBHO, MBI ONYYMIN, 9TO & =|a fz, TO eCTH CKa-
napusii Kéadpam éexmopa pasen Kéadpamy ezo ModYns.

Teopema 16.1. Ckanapnoe npousgedenue d6yx Henynre-
6bLX 6€KMOPO6 PAGHO HYNI0 Mmozda u Mmonbko mozda, kozda
amu 6exmopul nepneHouKyaipHbL.

Hoxaszameavemeao. © Ilycrs a lb. Torma é(a, ) 90°
u a-b=|aHb‘cosQO°=O.

Ilycrs Teneps a-b=0. Toraa ‘ a ‘ ‘ b ‘ cos £ (5, b)=0. Ilockos-
Ky |a‘¢0 " ‘b‘:tO TO cosé(a, ) 0. Orcroma A(a, ) 90°,
T0 ecTh a Lb. A
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Teopema 16.2. Ckanapnoe npouiéedenue 6eKxmopoé
a(a;a,) u b(b;b,) moxno eviuucrums no popmyne:

a-b=ab,+a,b,

Hokrkazamenvcemeo. ® CHauana pacCMOTPUM CJaydYaid, KOrja
BEKTOPHI @ U b HEKOJIUHEADHBI.
yh g OTnoKHUM OT Havyaga KOODAUHAT

T BexTopsl OA u OB, COOTBETCTBEHHO
/ paBHEIE BEKTOpaMm aub (puc. 134).
Ilonyuaem, uro £ (a, b) =/ AOB.

I[IpumMeHuM TeopeMy KOCHHYCOB
0 % K TpeyroabHuKy AOB:

AB? = QA% + OB? -
Puc. 134 — 20A - OB - cos L AOB.
Orcronma

OA-OB-cos £ AOB =%(OA2 +OB? - AB?).

B A

TTockoaeKy ‘a‘:o_A " ‘5‘:03, TO OA -OB-cos Z AOB=a-b.
Kpowme Toro, AB=0B-0A=b-a.
Orciona AB (b, —a; b,—a,).

MyJOH HAXO0XKIEHUS MOJYJA BEKTOpa IO ero KOOpJHHATaM,
3amuIIeM:

= P A 8 p 2 2)
a-b= E((al +az)+(b1 +b; )_(bl _al) _(bz _az) .

Yupomiasa BeIpa)KeHue, 3alIMCAHHOE B IPABOH YaCTH MOCTE] -

HEro paBeHCTBa, IOJIydaeM:
a-b=ab, +a,b,.

IIycTh BEKTOPEI aub KoJutnHeapHBI. Ecau a=0 wmm b=0,
TO MOKasbiBaeMas (popmy.Jia BepHa. PacecMoTpuM ciydait, Korma
a#0 u b#0. Torga cymecrsyer TaKoe 4ucio k, auro b=ka, 10
ecTh Jb1 = kal, bz = kaz.
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PacemoTpum caydaif, korma k > 0. Toraa Z(a,b)=0°.
Ei-5:E‘(k&):‘5“k3‘cosO°=|kH5‘2=
=k(a?+a2)=a, ka,+a, ka,=ab, +a,b,.

Cnyuaii, korma k& < 0, paccMoOTpUTe CaMOCTOSATEIBHO. A
CnencrBue. Kocunyc yzaa mexndy HenHYyLe6blMU 6€KMO-

pamu a(a;a,) u b(b;b) moxno esiuucnrums no gpopmyne

ab, +ayb, )
Ja, +a2 \/b +62 )

Hoxaszameavemao. © V3 onpefienenus CRaﬂﬂpHOI‘O [IpOU3-

cos Z(a,b)=

Bef[eHIs BEKTOPOB @ u b ciexyer, ato cos Z(a,b)= m

M10JIE30BABIINCE TeopeMoi 16.2 u popMysIoii HAX0KAEHUI MOLY-
Jil BEKTOpA II0 ero KoopAuHaTaM, nojaydaeMm dopmyay (¥). A

C nmomompio TeopeMbl 16.2 Jerko moxkasaTh CJAeAYIOIINe
CBOMCTBA CKAJAPHOTO INPOU3BEICHUA BEKTOPOB.

Jna niobox eexmopoé a, b, ¢ u nw6ozo wucna k cnpa-
6ednu6blL pasencmea.

a-b=b-a
(ka) b=k (a-b);

(a+b)-c=a-c+b-c.

Ilna mokasaTelbCTBa 3TUX CBOMCTB JOCTATOYHO BBIPA3HTH
Jepes KOOPAWHATHI BEKTOPOB CKalsdpHBIE NPOU3BENeHHUs, 3a-
OUCaHHBIE B IPABLIX U JIEBBIX YaCTAX paBeHCTB. CmenaiiTe aTo
CaMOCTOSATEJBHO.

9T CBOHCTBA BMECTE CO CBOMCTBAMM CJIOXKEHHS BEKTOPOB
U YMHOKEHHs BEKTOpa Ha YHCJIO [IO3BOJAIOT IpeobpasoBaTh
BBIDAYKEHUSA, COIep:KaIie CKaJlApHOe IPOU3Be/leHNe BeKTOPOB,
10 IPUBBIYHBIM OPAaBHJIAM, KOTODPBIE BBl 3HAETe M3 Kypca aj-
re6opel, Hanpuwmep,

(a+5) =(a+b)-(a+b)=(a+b)-a+(a+b) b=
=a +b-a+a-b+b =a +2a-b+b.
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MDpumep 1. C noMouibio BeKTOPOB AOKAXKUTE, UTO AUA-
roHanau pomba nepuneHIUKYIAPHEL.

B Pewenue. Ha pucyake 135 umsobpaskeH

pom6 ABCD. Ilycts AB=a, AD=b. OueBup-

@, HO, 9TO ‘(—1‘=‘E‘ Tlo mpaBuny mapaJijeyorpam-

A C wma umeem: AC=a+b u BD=-a+b. OTCIO,Ila

B A—C—ﬁ=(5+5)-(—a+5) b'-a =|b| —|a| =
CnemoBatensHo, AC L BD,

IIpumep 2. UszBecTHO, UTO |&‘=3,

¥ (Ei, 5) =120°. Haiigure , 2a-3b |

D
Puc. 135

b|=1,

Peuwenue. IIoCKONBKY CKANAPHBIA KBAJpaT BEeKTOPAa paBeH
KBaZpaTy ero MOAyJs, TO MOJKHO 3allHCATh:

|2£—1—3B‘2 =(2&—35)2. Orcrona ‘2&—35|=\f(2&—%)2 =
42’ ~125 -5+95" =y4|a [ -12|a|5|cos £ (a,5)+9|5[ =
=/36+18+9 =/63 =3+/7.

IIpumep 3. B tpeyronsauxke ABC AB = 4 cm, BC=
=6+/3 cm, £ ABC = 30°. Haiinure pauny mepuansl BM.

Pewenue. IlpuMmeHas KiIoueByo 3agauy 2 . 15, zanuiiem

ﬁf:%(ﬂhB_Cj (puc. 136). Orcronma

BM'=1(BA+BC)' =1(BA’+2BA-BC+BC')= A
- 1(| BA[* +2| BA| BE|- cos 2 aBC+| BC') =
; Vi 4
=Z[16+48\/§-7+108]=49- c
CneposarenbHo, BM? = 49; BM = 7 cMm. Puc. 136
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16. CkanapHoe Npov3BefeHe BEKTOPOB

'l) B
® OnuLwKnTe, Kak MOXHO NOCTPOUTL Yo MeX Ay ABYMSA HEHYIEeBbIMMN
W HecoHanpaBneHHbIMK BEKTOpamMU.

2. Yemy paBeH yron Mexnay ABYMS COHanpaBfieHHbIMW BeKTOpaMi?

. Yemy paBeH yron Mexay Bektopamm a v b, ecivt xoTs Bbl OAMH U3

HUX Hynegomn?

Kak o60o3HaualoT yron mexay BeKTopamu awvb? )

B Kaku1x npefenax HaxoauTcsa yron Mexay NodbiM BeKTopamu avb?

. Kakwve BekTopbl HasblBaloT NepneHanKYNspHbIMK?

Y10 Ha3bIBaIOT CKanApHbIM NPoK3BefeHneM ABYX BEKTOPOB?

Y10 Ha3bIBaOT ckanapHbIM KBafpaToM BekTopa?

. YeMy paBeH cKafiipHbIA KBagpaT BeKTopa?

10. Ccpopmynmpyute ycnosme neprneHanKynapHoCTi ABYX HEHYNEeBbIX
BEKTOPOB. o o

11. Yto cnefyeT U3 paBeHcTBa a+b=0, ecin a#0 1 b= 07

12. Kak HauTu ckangapHoe npoun3BefeHre BeKTOPOB, eI U3BECTHbI KX
KoopauHaTbl?

13. 3anuLnTe CBOMCTBA CKaNsapHOro NpomsBefeHms BeKTOpOoB.

w

v

© 0N

MPAKTUYECKUE 3AAAHNS I
578.° TlocTpoiiTe yroJ, BeJHYUHA KOTOPOTO DAaBHA YIJIY

Mex/y BekTopamu a u b (pue. 137).
579.° IlocTpoiiTe yroj, BeJIUYHMHA KOTOPOT'O PaBHA YLy

/

MeXX Yy BEeKTOpaMu mun (puc. 138).

580.° Ha pucynke 139 usobpakeH BeKTOp a (AIUHA CTOPO-
HbI KJIeToukn paBHa 0,5 cm). OTI0XKUTE OT TOYKH A BeKTOp b
TAKOI, 4TO |5‘=3 cM U 4(5,5)=120°. CKOJIBKO penieHuii
uMeeT 3amada?

|

o —
b m

i
-

o
2|
N
8|
 /

Puc. 137 Puc. 138 Puc. 139
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§ 4. BexTopsl

YMPAXKHEH/S I

581.° Ha pucyske 140 nzobpakeH paBHOCTOPOHHUIL TPEYIOJIb-
Huk ABC, meguanasl Kotoporo AM u BK epeceKaroTCsa B TOU-
ke F. Haligure yromn Me:xmy BEKTOpaMu: 1) BA u BC 2) BA
u AC; 3)BCHA.M 4]ABHAM D)ABKBK 6) AM
u BK: 7 CF u AB.

582.° Ha pucynke 141 uzobpaxen kBajapat ABCD, nuaro-
HaJIu KOTOporo mepecexarorcsa B Touke O. Haligure yroua
MeX ]y BeKTOPaMMU: 1) AB u DA; 2) AB u AC; 3) AB u CA;
4) DB u CB; 5) BO u CD.

B

- K C A D
Puc. 140 Puc. 141

583." HaiiguTe ckanspHOe IPOU3BeNeHHe BEKTOPOB a H b,
ecJIn:

1) [a]=2 [6]=5, =60°;

2) |a|=3, |p|=2 J_ A(a,) 135°;
3) |al=4, [6]=1, £(a,b)=0,
4)|&|_—, b|=6, £(a,b)=1805%
5)|E|=0,3, b|=0, £(a,6)=137.

584." HaiiquTe cKaJApHOe IPOU3BeIeHHe BeKTOPOB m M 1,
ecJu:

1) |m|=72, |n|=4, £(m, n)=45°
2)|m‘— 8, n‘ \/_, A(m, ) 150°.
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16. CkanapHoe Npov3BefeHe BEKTOPOB

585." HaiinuTe ckajsipHOe NpOU3BeIeHHe BEKTOPOB a U b,
ecJIu:

1) a(2;-1), b(1;-3); 3) a(l;-4), b(82).
2) a(-51), b(7);

586." HaiinuTe cKaJgpHOE NPOMU3BeileHIe BEKTOPOB m U 71,
ecJyIu:

1) m(3;-2), n(L0); 2) Fz(%;—l), n (6;9).

587." Ha pucyske 142 uso6paxen pom6 ABCD, B KOTOPOM
AB =6 cm, £ ABC = 120°, HaiiguTe CKaJIAPHOE IPOM3Be/[eHIe

BEKTOpPOB: l)ABHAD 2)ABHCB 3)ABPIDC 4) BC

u DA; 5)BDPIAC 6) DB u DC; 7) BD u AD.

588." B Tpeyrossauke ABC M3BECTHO, B c
uro £ C = 90°, £ A =30° CB = 2 cm. Haii-
[UTe CKaJIAPHOE NPOU3BENIEHIE BEKTODORB:
I)ACHBC 2) AC u AB; 3) CB u BA.

589." HaiimnTe KOCHHYC yIriaa MeMXIY
BexkTopamu a (1;—2) u b(2;-3).

590.° Kakoli 3HaK HMeeT CKAJAPHOE IPOU3BEAeHIEe BEKTO-
POB, eciu yroJ me:xay Humu: 1) octpslit; 2) Tymoit?

591.° HsBecTHO, YTO CKaJsApHOe IIPOU3BEZeHHE BEKTODPOB
ABadAeTcA: 1) MONOMKHUTENBHBIM YHCIOM; 2) OTPHUIATENbHBIM
yncaom. Onpegenure BUL yIja MeX/IY BEKTOPaAMH.

592." B paBnocTroponHeM TpeyrojbHuke ABC, cTopoHa Ko-
Toporo paBHa 1, meguanel AA, u BB, nepecexkaorcs B Touke M.
Beruncnure:

1) AA,-BB;  2) BM-MA,.

593." Ilycts Touka O — I[EHTP NPaBUJIBHOTO MIECTHUYIO0JIb-
auxka ABCDEF, cropoHa KoToporo pasHa 1. Beruucaure:

1) BA-CD; 2) AD-CD; 3) AO -ED; 4) AC-CD.

594." IIpu KaKoM 3HaYeHUH X BeKTOPHI a (3;x) u b(l; 9)
nepreHIuK yIapHbI?

595." UsBecTHO, uTo X # 0 1 y # 0. JloKaxKuTe, YTO BEKTOPHI
a(-x Yy u B(y; X) NeplneHIHKYIAPHEL.

D
Puc. 142
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w § 4. BexTopsl

596." [Ipu KaKUX 3HAYEHUAX X BEKTOPHI @ (2x;—3) u b (x;6)
[epHeHAUKYIADHBI?

597." Ilpu xakoM 3HAYEHHUM Y CKANAPHOE NPOU3BElieHUe
BeKTOpoB a (4;y) u b(3;—-2) pasHo 147

598." IIpu KaKuMX 3HAYEHHUAX X YroJd MeKJy BEeKTOPaMH
a(25) u b(x;4): 1) ocrpsrii; 2) Tymoi?

599." HaiizuTe KOOpAMHATBHI BEKTOpPAa b, KOJITHHEeapHOTo
BeKTOpY @ (3;—4), ecau a-b=-100.

600." 3BecTHO, YTO BEKTOPHL @ U b HEKOJIMHEapHBI U

|a|=|6|#0. TIpu kaxux sHavenusx x BekTOPBI A +Xb U @ —xb
NepHeHAUKYIAPHEI?

601." BexTopsl a+b u a—b nepneHAUKYIApHLL. J[OKaKUTe,
ato |a|=|B].

602." MzBecTHO, 4TO ‘Ei‘=3,

b|=2v2, £(a,b)=45°. Haii-
IuTe cKanspHOe mpomasenenue (2a—b)-b.

603." Haiinure ckaldapHOe NPOH3BeJeHUE (&_26)—(B+5),
ecan |Ei|=]5‘=1, é(&,5)=120°.

604." NzBecTHO, YTO \&\:Jﬁ,
AUTE |2&+55‘.

605." UssectHo, ato | m|=1,
Te |2r71—3r;].

606." oxaxure, uyTo yeTbIpexyroabHuk ABCD ¢ BepmiuHa-
mu A (3; =2), B (4; 0), C (2; 1), D (1; —1) aBnserca IpsaMO-
YrOJbHUKOM.

607." Nokaxure, 94T0 4eThIpexXyroabHUK ABCD ¢ BepmHHA-
mu A (—1; 4), B (-2; 5), C (-1; 6), D (0; 5) sBnsaeTca KBaapa-
TOM.

608." HaiifiuTe KOCUHYCHI YIJIOB TPEYroJbHUKA ¢ BePIIHHAMU
A (1; 6), B (-2; 3), C (2; —-1).

609." Haiizute yrasl TpeyroiabpHuka ¢ sepmusamu A (0; 6),

B(4+43;6), c(343;3).

610." [Tokakure, 4TO [JIs JIOOBIX JBYX BEKTOPOB @ U b BBI-

b|=1, £(a,b)=150°. Haii-

n ‘ =R L (;1, 5) =60°, Haiigu-

ToJHASTCA HEPABEHCTBO —‘ & ‘ ‘ b \ < Ei 2 b < ‘ Ei \ \ E’ ‘
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16. CkanapHoe Npov3BefeHe BEKTOPOB

611." Onpenenure B3aHMHOE PACIOJIOMXKEHHE ABYX HEeHYJIeBbIX

BEKTOPOB a U b, eciu:

1) a-b=lal|bl; 2) a-b=-|al]|.

612.” Haiinure yron MekIy BEKTOpaAMHU M W 1N, €CIH
(m+3n)-(m-n)=-11, |m|=2, |n|=3.

613.” Hailizure yroa Meay BeKTopaMHd a u b, eciau
(&+B)°(E+2B)=g, al=|b|=1.

614.” B tpeyroasuuke ABC usBectHo, uto ~ C = 90°, AC =1,
BC =+/2. Hoxaxkure, uro menuanbsl AK u CM neprneHAUKYJIADHEL.

615." B uerbipexyronbauke ABCD nuaronmanu AC u BD
NeplIeHAUKYIAPHEL U OepecekaioTca B Touke O. MssecTHo, uTO
OB=0C=1, OA = 2, OD = 3., Haiigure yroJ MexJy OpAMBI-
mu AB u DC.

616.” B tpeyronpuuke ABC nposeneHa mequana BD. Uase-

5

cTHO, uTo / DBC = 90°, BD =TAB- Haitnure ZABD.

617." Ha croporax AB u BC tpeyroabHuka ABC BO BHEIIHIOKO
cropony moctpoeHbl KBaaparel ABMN u BCKF. [loxkaxkure, 4To
meguana BD tpeyroapaunka ABC meprneHAMKyaapHA mpamoit MF.

YNPAXKHEHUA 411 MOBTOPEHSA NN

618. Touka M — cepenguua guaroHaan AC BBIIIYKJIOrO YeThI-
pexyronsHUKa ABCD (puc. 143). [loka:Kure, 4T0 4eTHIPEXYTOIb-
HUKH ABMD u CBMD paBHOBeJIUKH. B

619. IlepreHAUKYASAP, IPOBEAEHHBIM
M3 TOYKHU IIepeceueHus IHATOHAJIEH poM- /\
0a, IeJUT ero CTOPOHY HA OTPE3KHU, OJUH A M c
U3 KOTOPHIX Ha 7 c¢M 0OJbIle APYroro. W

Haiigure nmepumerp pomba, eciu ero BbI- D
cota paBHa 24 cMm. Puc. 143

620. Ha BbICcOTE NMPaBUJIBHOTO Tpe-
YIONBHUKA €O CTOPOHOH 6+/3 M Kak Ha AMAaMeTpe MOCTPOEHA
OKpysKHOCTH. Haliiure AAUHY AYrH 9TOH OKPYKHOCTH, pac-
MI0JIO’KEHHOI BHE TPEeYyroJbHUKA.
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§ 4. BexTopsl

3AJAHVE B TECTOBOM ®OPME «MPOBEPb CEGS» Ne 4

1. Kakas us JaHHBIX BeJHYHH ABJAETCHA BERTOPHOﬁ?
A) macca; B) ob6mem; B) ckopocte; I') Bpems.

2. Yemy paBeH MOJyJb BEKTOpa, HAYAJIO U KOHEI] KOTOPOro
COBIIAAArOT?

A) 1, B) -1; B) 5; r) 0.

3. Ilaun nmapaaenorpamm ABCD, Kakoe u3 paBeHCTB SIBJfA-
ercda NpaBUJIbHBIM?

A) AB=DC; B) AB=CD; B) BC=DA; T') AC=BD.

4. UsBectHo, uto AM = MB. Kakoe U3 JaHHBIX YTBepIK]e-
HU# BepHO?

A) touxka B — cepenuna oTpeska AM;

B) Touxka A — cepeguHa orpeska MB;

B) touka M — cepenuna oTpeska AB;

I') touka M — BepiIHHa paBHOOEIPEeHHOI'0 TPEYIrOJbHHKA
AMB.

5. Hanber Toukn A (=33 4), B (1; —8). Touka M — cepexnmuHa
orpeska AB. HaliguTe KOOpAMHATHEL BEKTOpa AM.

A) (2; -6); B) (-2; 6); B) (-2; -6); TI') (6; -2).

6. Ilpu KakoM 3HaYeHHH X BeKTOpPH! a (x;2) u b(—4;8) xox-
JUHEeaAPHBI?

A) -1; B) 1; B) 0; T %
7. Kakoe 13 maHHBIX PABEHCTB BepHO?

A) AB+BC=CA; B) AB- AC = BC;

B) AB+ BC = AD+ DC; I') AB+BC+CD = DA.

8. JllaH BeKTOp &(\/5; —2)- Kaxoif u3 BeKTOPOB paBeH BEKTO-
Py ~/§ a?

A) m(1;-243); B) p(3;-2);
B) n(-3;-2v3); I) ¢(3-243).
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3afaHue B TeCTOBOW opme «Mposept ceba» Ne 4

9. Tourka M — cepeguHa cTopoHEI BC Tpeyroasuuka ABC.
Karxoe 13 JaHHEIX PABEHCTB BEPHO?

A) AM = AB+AC; B) m=%ﬁ+%A_c’;

B) AM = AB+2 AC; I) 4M=14B-14C.

10. HaiiguTe cKANAPHOS NPOAZBEACHAE BEKTOPOB 3(2; -3)
H b(3;-2).

A) 12; B) -12; B) 0; T) 6.

11, IIpm KaKOM IHAYEHHM X BEeKTODH 4 (2x;—3) m b (L 4)
MepneHANKYAAPHBI?

A) -6; B) 3; B) 12; ) 6.

12. HaiiguTe KOCHHYC YIJa MeKAV BekTopaMH ¢ (5:-12)

u b(-3;4).

63 65 63 1
A) o5 B) &3 B) o5 D) 3
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§ 4. BexTopsl

' NTOrn

B 9TOM ITAPATPADE:
e OBLTH BBeJeHBI TaKUe NOHATHA:

YVVVYVVYVYVYVYY

HanpaBJeHHbIE OTPE3KH;
BEKTOD;

HYJIEeBOIl BEKTOD;

MOAYJb BEKTOPA;

KOJIIMHeapHbIe BEKTODHI;

pPaBHBIE BEKTODHI;

KOOPJHHATEI BEKTOPA;

CyMMa U Pa3HOCTH BEKTODOB;
VMHOJKeHHEe BEeKTopa Ha UHCJIO;
YroJI MeKIy ABYMsA BEKTOpPAMU;
CKaJIApHOE IIPOU3BeleHIe BEKTOPOB;

® BBl U3YVUYMJIH:

v

Y VY

>

OpaBMJIa TPeYroJbHHUKA M HapajjejorpaMMa s
CJIOMKEHUsA IBYX BEKTOPOB;

NIPaBHUJIO BEIYUTAHHUS JBYX BEKTOPOB;

VCJIOBHUA KOJJIMHEAPHOCTH JIBYX BEKTODOB;
CBOIICTBA CJIOKEHNUA BEKTOPOB M YMHOJKEHUSA BEK-
TOpa HA YUCIIO;

yCJIOBUE NePHeHAUKYIAPHOCTH ABYX BEKTOPOB;

® BBl HAYYHJHNCH IIDHUMEHATE BEKTODBI IJIA pellleHHd 3amad.
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A e e L

Eamtn, SRR 4

FEOMETPUYECKME
MPEOEPA3OBAHUS

B 3toM naparpade Bbt y3HaeTe, 4To Takoe -npeobpasosanme
urypbl. O3HAKOMWTECH C HEXOTOPbIMI BAAMIW NpeobpasoBannm:
NapannencHbiM NEePeHocom, LIEHTPaNLHOM CUMMETPUe, OCEBON
CUMMETRMEI, NOBOPOTOM, roMOTeTHER, NogobKem.

Bbl HaY4UTECH NPHUMEHATL CBOMCTBA NPpeoBpasosaHni NPW pewieH
33A8M 1 Q0KazaTenbLLTBe TROpPEM.

17. Devxenne (nepemeltenne) purypoi.
NapannenbHbik NepeHoc '

IIprmep 1. Ha pucyure 144 mzofpazennl otpesok AB, npa-
Mag ¢ H Touxa O, He OPHHAMIERAMAS HI IpAMOH @, HH TIPAMOR
AB. Kaxpoit roure X orpeska AB NOCTABHM B COOTBETCTEBHE TOY-
Ky X, npamoit @ TaK, wrobu Toukm O, X m X, yemann Ha opHoH
npanmoii. Touke A Gyaer cooTBeTCTBOBATE TOUKA A, ToUuKe B — 10T-
ka B,. Ilonaryo, uro Boe Takue TOUKK X, ofpasyior otpesok 4, B,.

Mur yrasaam OpaBHIO, ¢ HIOMOIILI KOTOPOTO Kaw Aol Touke X
oTpesrka AB mocTaBneHA B COOTBETCTBHE GAMACTBEHHAA TOuKa X
orpesxa A B,. B sroM cayuae roBopat, 4To oTpesok A B, noxyven
B pesyabraTe npeolpasoBanna oTpeska AB.

HOpumep 2. Ha pucyake 145 ugobpaskeHb NONYOKPYHRHEOCTD
AB u npaMasa a, napajueasHas auaMerpy AB. Kasxaoit rouxe X
NOJYOKPY KHOCTH IIOCTABUM B COOTBETCTBHE TOUKY X, mpsAMoii Tak,

A B

\ /

Pnc. 145

159



ﬂ § 5. FeomeTpuueckue npeobpasoBarya

arobet npamas XX, 6uua nepnensuxyaapra npamoi g. [logareo,
uTO BCe Tarkue Touxu X, ofpasywt orpesok A B . ByaeM rosopuTs,
qTo OTPe3ok A B, monyuen B pesyabraTe npeoGpasoBaHUS MONY-
OKRPpYAHOCTH AB. B
IDIpumep 3. llycrs gamw HeKoTopasA ¢urypa F H BeKTOp @
(pmc. 146). Kamaoit Touxe X ¢mrypsr F nocrasuM B COOTBETCTBAE
Toury X, Takylo, uro XX, =a. B pesyasrare Takoro mpeofpaso-
parua urypst F noxyunan urypy F, (puc. 146). Taxoe mpeo6-
paszopanme (HETYpEH F HASHEAIOT HAPAJNIEILHLM DOPEHOCOM HA
BEKTOp 4. ‘

Puc, 146

06061I3HM NpHBeIeHARE MPHMEDEI.

IIyere 3agaua HexoTopad urypa F. Kaxkaoii Touxe durypr F
HOCTABHM B COOTBeTCTEHE (COIOCTABHAM) IO ONpeleJeHHOMY Npa-
BIJY HEKOTOPYI0 TOUKY. Bee comocTapieHERe TOUYKH o6pasyior
durypy F,. losopar, uro ¢purypa F, noayuena B pesyasraTe npe-
obpasopanua ¢uryps F. Ilpn srom durypy F, naseipaior o6pasom
¢urypm F, a purypy F gasusaor npoobpasom daryps: F,.

Tak, B mpuMepe 1 0Tpesok A, B, apaserca obpasom orpesxa AB.
Toury X, masuisator o6pasom Touru X. OTpesox AB — aro Opo-
ofpas ortpeéska A B,.

OfpaTuM BEMMaHHe Ha TO, 4TO B npuMepe 3 ¢uarypa F pasua
ceoemy o6pasy F,. HpeofpasoBanus, onnucanHsie B IprEMepax 1
H 2, TAKAM CBOCTROM He 00JIaxaIOT.

KaknmMa e csodtcrsaMu foau0 o0aaaare npeofpasosanne,
yrofer 06pas 1 npoobpas OuLIR paBHEIME Gurypamu? OxasniBaer-
cA, YTO ZOCTATOYHO AHWIL ONHOTO CBOicTBa: npeolpasoBanue
AOJUKHO COXPARHATE DACCTOAHNE MEMAY TOUYKAMH, TO €CTh €Cnu A
2B — HPON3BONbHBIE TOUKH HUrYPEL F,a A u B — ux ofpassl,
TO AOJIKHO BRIIOAHATLCA DaBeHcTso AB =A B, :
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17. Beuxenve (nepeMewermne) Gpuryphbl. I'Iapannenbubllff nepeHoC

Onpesenexne. lpeobpazonanne Ppurypur F, coxparmomee
PaccTOARNe MeXIZY TOYKAMM, HASKBAKT ABHXeEMeM (mepe-

MemeRneM) durypm F.

Ecnu rampoit Touxe X ¢urypr F moCTaB/leHA B COOTBETCTBHE
‘ata ke Touka X, TO TaKoe npeofpazorapne GHrypEl F HA3HBAIOT
roxaecTReBHnIM. IIpa TokgecTBerHOM nDpeobpasoBanuy ofpasoM
durypst F genaerca cama gurypa F. QueBHAHO, YTO TOXKACCTBEH-
HOe NpeoOpasoBaHHe ABNAECTCA ABHKCHHEM,

M1 JaBHO HCIONBL3YEM NOHATHE ¢pPARCHCTBO (DHTYD», XOTH HE
IaBAJH €MY CTPOTOT'O OIpeAeneHud.

Ha ro, 9To ABMMKEHAE CBA3aHO ¢ PABEHCTBOM (PUTYDP, YKASEIBA-
0T cregyionIne CBOACTEBA ABAKEHRSA,

Ecau npeofpazoBaHte ABAACTCHA ZBHXKCHHEM, TO:
ofipasoM MIPAMOR ABNTETCH MPAMAA;
00pa3oM OTPESKA ABIAAETCA OTPE30K, PABHEIN AAHHOMY;
o0paszoM yria aBAfeTcH yroa, PaBHEIA HaHHOMY;
ofpasoM TPeyroaLHENKA ABAAETCH TPEYTOALHUK, PABEHH
FAHHOMY;

¢ 00pasoM MROTOYrOABRUKA ARIAETCA MHOTOYTONLHHE, DABHO-

BeJIRKUH nAHHOMY.

OTH CcBOMCTBA BRI MOXKETe AOKABATEH HA 3aHATUAX MATEMATHYIE-
CKOTO KDYXRKAa. : :

CroiicTBa ABHKEHHS HOACKASHIBAIOT JOTOBOPHTLCA O CAESAYIO-
M OnpeseNeHun.

Onpeaeaneunne. e duryps BassBalor paBHEBMN, 6CAM
CymecTByeT ABHZKGHAE, IIPH KOTOPOM OJHA M3 JAHHEIX (uTryp
apagerca o6pasoM apyroi.

8anuce F = F, osnavaer, uro ¢urypst F u F, paBHHL

Ecau cymiecTpyer ABEXKeHRe, HpH KoTopoM dmrypa F, asasger-
ca obpasoM durypsl F, To 06#3aTeBHO CYMIECTBYET ABMIKEHHE,
npr koTopoM durypa F sapnserca obpasom durypu F,. Taxue
ABH:KEHHSA HASHBAIOT B3AHMHO 00DATHEIME,

damMeuanue. C MATOr0 KIacCca ME NOJ PABHMIMM HOHAMAJH
Takme PEUrypH, KOTOPhe COBHARANY NP HANOKEeHHY. TepMuH
«HAJIOXKeHWe» MHTYHTHUEHO NOHATEH, H B HameM IpeAcTaBJCHUA
OH CBASKIBAETCA ¢ HAIOKEHHEM peasibHEX Tesx. Ho reoMerpmdeckae
dbarypsl HeAb3A HAROKHTH B HYKBAJLHOM CMBICJe TOrO CJIOBA.
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§ 5. feomeTpudeckue Npeobpa3oBaHUA

Teneps Hanokenne Gurypu F ma ¢urypy F, moxEO paccMaTpn-
BATHh KaK ABMiKeHRe ¢mryps F, npu KoTopoM ee ofpasoM Gyger -

" durypa F.,.

TepMUE ¢+IBHKEHHe» TaKHKe aCCOOMUHPYETCH ¢ OnpefeleHHBIM
¢mEamuecKknM AefiCTBREeM: H3MeHeHHeM NOJOoXeHnH Texa 6es ge-
dbopmannn. HMeRHO ¢ 9THM CBA3AHO HOABJEHHE STOTO TEPMHUHA B
MaTemaTuke. OZHAKO B reOMETPHN IPEXAMETOM MCCACLOBAHHA SAB-

. JAfeTcd He IPOmect, MPOMCXOARIIHIN BO BpeMOHY, 4 AL CBOHACTRA

buryprl u ee obpasa.
To, a0 u30bpasxenntie Ha pucyrre 146 duryps F u F, pasam,
HOHATHO U3 HAMMAZHEHIX coobpaxenuit. Crporoe o6ocROBaAHEE 3TO-

0 darTa paeT cIeAVIOMAR TeopeMa.,
Teopema 17.1 (cBo#icTBO HMApPAANENDHOTO mepe-

"noca). Heparrenvnwil nepenoc sensemcn deuxnenuenm,

Hoxasameavcmeo, © Ilyers A (x; y,) 1 B (x,;; ) —‘npona-

7 BoAbHEKIE TOUKA burypw F (puc. 147),
/ TOUYKE A, # B, — ¥MX COOTBETCTBYOLIME
7 ofpask IpH NAPARIENbFHOM NEPEHOCE HA

BexTOp @(m;n). Torfa BexTopn AA,
. & BB, nmeror xoopaunarsl (m; n), Cre-

F A . AOBATENLHO, KOOPAMHATAME TOUEK A, B

B, asaaiorca COOTBETCTBEHHO DADH Y-

Puc. 147 cen (x, + m; y, + n) ¥ (x, + m; y, + n).
Mneem:

AB%J(xz-xﬂ’ﬂys-yo”:

AB, =gy +m =2, —m) + @y +n-y,~n) =0y~ 2) + @~ 1)
Mrax, Mu noxasanu, ato AB = A B, T0 eCTh NADALIEILHELR
TIIePEHOC COXPAHNAOT PACCTOAHME MEKAY TOYKAME. A
Caencrene. Ecau puzypa F, — obpas guzypw F npu na-
pannerviox nepenoce, mo F =F.
910 ¢BOMCTBO HCHOMR3YETCH IPH CO3AAHMHE TKaHel, ofoes, no-
RpHTHIL A7a mona ¥ T, 1u, (puc., 148).
Ecan durypa F, apnaerca ofpasom durypst F upn napasiens-
HOM WEPEHOCe HA BEKTOP @, To durypa F asnserca ofpasoM dn-

rypH F, IPH NAPAJLACTLHOM MEPEHOCe HA BEKTOD — a {puc. 149).
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17. Oeuxerue (nepemewienne)} purypes. Napannenshuii nepeHoc

CURT R PR M bt D i
A0 O o s e o P I e 0 il Sl
R 0 N e R % K 6 B 0 2

N

Mapasresbabie TEPeHOCH Ha BEKTOPH G B —@ SBIAIOTCH BAaHM-
HO OOpATHEIMHA ABRHCHHAMU,

O—w 3amaga. Kaxdoit moure X (x; y)
duzypw F cmasumcs e coomeemcmaeue
mouka X (x+m;y+n)edemun—
aadannvie yucaa. Joxaxume, umo maxoe
npeofpaszosanue pueypw F asraemcr
NAPAANEALHOIM NEPEHOCOM HG 6eKMOD Pac. 149
a (m; n).

Pewenue. PaccMoTpEM BexTop 4 (m;n). SaMeTuM, 9TO KOOp-
AMHATH BeKTOPa XX, DABHH (m; 1), TO ecTs XX, =a. Cnenosa-
TelbLHO, OIIACAHHOS npeoﬁpasonanne @nrypu F— napan.ne.nbnuﬁ
TIepeHOC HA BEKTOD 4.

Mpumep 4. Touxa A, (-2; 3) asnaerca o6pasoM TOUKH
A (-1; 2) npn napaznensEOM mepeHoce Ha BexTop @. Hadimmre
KOOPAMHATHL BEKTODA & M KOODABHATE! 06pasa Touku B (~T; —3).

Pewenue. M3 yenosmst crexyer, uro A4, =a. Orcioza @ (-1;1).
Ilyers B, (x; y) — obpas rouxu B (-7; —3). Toraa BB1 =a, 10

a A ecTh X+ T = —1ny+3 1. Orcropa

————e x=-8,y=-2.
/ NDpamep 5. Namw yronx ABC u
B < TIPAMAA P, He HApA/LUIeAbHAS HH OXHOK
P - € us cropon sroro yraa (pue. 150). Ilo-
: cTpoiiTe NPAMYI0 p,, HAPAANEIALHYIO
opaMoii p, Tak, 4yrodHl CTOPOHLI yriaa
OTCEeKANH Ha Hell 0Tpe3oR 3agaHHOI

Puec, 150 ANHHH 4.

Pne. 148
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§ 5. Meomerpudeckue npeobpasosarva

Pewenue. Paccmorpam Bexrop MN Taxoif, 4ro MN | p u
IMN | =a (puc, 151). Tocrpoum ayu B A, seamiontuiics obpazom

» A ayua BA npu napaienbHOM nepe-
M N\ Hoce Ha BekTop MN, Tak, wrobs
\N A, ayum BC u B A, nepecexaincs
B B Hekoropoii Touxe E. Ilycre F —
p ENC npoobpas ToukH £ mpu paccMaTpH-
- v BAEMOM NADAJIENILHOM IIepeHoce.
. 1

Torna ﬁ=MN,mec‘rs|ﬁ|=a
. nFE|p.

Pxe. 151 IpuBegeHENE PACCYRICHUA

TMOECKASKBAKT CReAVIOIIUA aATODUTM NOCTPOSHUA:

1) maitTn o6pas ayua BA npu mapanmearHOM IepeHOCe HA BEK-
T0p MN;

2) OTMeTHTL TOURY mepeceucEusa ayua BC ¢ MOCTpoeEHEM 06-
. Da3oM;

3) uepes HaliteHHYI0 TOYKY HPOBECTH HPAMYIO P, napa.mle.ub-
gy npamoi p. IIpamas p, t'm:e'r HCKOMOMH.

1.
2.
3.

4-

9.

i

NpuseaunTe NpuMepst npeobpasosaHui Grryp.

Onwnwwre, yto Takoe npeobpazosaHue GUrypsl.

OnuuwuTte npeobpasosaHue puryps F, koTopoe HasbIBaOT
napanfieNHbIM NepeHOCoM Ha BEKTOP d. '

B xakom cny4yae purypy F, Hascisaot obpasom purype F, a dury-
py F — npoobpasom urypei F,?

Kakoe npeobpasosanune purypbl HasbiBaloT ABUKEHNEM?

Kakoe npeobpasosarie (urypbl HasbiBaIOT TOKOECTBEHHBIM?
Chopmynupyite CBOMCTBA ABLKEHUA,

Kakune gse ¢prrypbl HA36IBAIOT PaBHBIMU?

OnuwnTe, Kakvie ABUXEHWA Ha3biBaIoT B3aUMHO OBPaTHBIMU.

10. Chopmynupywte CBOMCTBO NapanfentHoro NepeHoca.
11. KaknMun ABUXEHUAMW ABAAIOTCA NapannenbHLIe NepeHochl Ha

BEKTOPLI @ U —a? .
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17. ﬂauxenné (nepemeLuEHne) durypol. NapannensHLIA Neperoc

'.
5-\,_ NPAKTUMECKME 3AJAHUA

621." Ha pucynke 152 mzobpaxkens: yroa AOB u npamas p, e
napanaenrHan ero cropomaM. Kasxpao#t rouxe X croporm OA
MOCTABIIeHA B COOTBeTCTBHE TAKafd TOUKA Xl cropoRK OB, 4TO
XX, | p (Touxe O mocrapnena B coorsercreie Touxa 0). Hocrpoi-
Te o0pas Trouru M u mpoofipas Touxu K npu assHOM mpeofpaso-
panmn. Kaxas ¢urypa asnaerca ofpasoM ayua OA?

a LA B

M E :

O ) .
K B '

a_ —

P S F
Prec. 152 Puc, 158

622." Ha prcyrre 153 usobpaxxensl oTpesok AB H npAMas 4.
Kampoit Toune X orpesra AB mocTaBiIeHO B COOTBETCTBHE OCHO-
BaHRe MEPIEHAMKYAAPA, ONYIEHHOr0 N3 TOYKH X HA IPAMYIO a.
ToerpoiitTe ofpas Touxu E u mpoobpas Toukn F opy AAHHOM Ipe-
ofpazoBaEny. CyImecTBYIOT A TOUKH NPAMOA @, He MMeOmue
* npoobpasa? IocrpoliTe o6pas orpeska AB.

623." TTocrpoitTe ofpasnl orpesxa AB n ayua OM npu napai-
JeILHOM TIepeHoce Ha BeKTop a4 (puc. 154). .

624." Ha prcynxe 155 npaman ¢ asnaerca ofpasom HeroTopoHk
DpAMOH NPE NApATeIbHOM HepeHoce Ha Bexrop m. locrpotire
npoobpas mpamoit a.

B ' =
[
AL a K2
<
[7) g o M %\
| I

Puc. 154 B  Pae. 156
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§ 5. lreomeTprueckme npeobpazopaqun

625." OxpyxHOCTH ¢ nerTpoM O, aBaserca ofpasoM OKPYX-
HOCTH ¢ NeHTpoM O OpH NapajiefbHOM NepeHoce Ha BeKTOp &
(prc. 156). Ornoxure BeKTOp G OT TOYK® M.

628." TloctpofiTe ofipas napaGonu y = x*
NP NapajifiejLHOM IepeHOce Ha BEKTOD:
1) a(0;2); 2) b(-L0); 3) c(-1;2). anm-

: maTe ypasEerue obpasa napabonm y = x2.
M. 827." TlocTpoiire 06pas oKpyRHOCTH x* +

y* = 4 OpH NapaNNeILHOM Nepesoce Ha BeK-

Top: 1) a(2;0); 2) B(0;-1):; 3) ¢(2-1).

3anuInnaTe ypapEeHRe 06pasa OKPYHHOCTH
Puc. 156 P¥+yi=d,
628.' IIpamas a KacaerTcs HOMYOKDPYXRHOCTH AB ¢ mMEHTpPOM
B Touke O (pmc. 157). Mpnaymatire xaxoe-AubyAL upeobpasosaaue,
HPE KOTOPOM npaMad @ ABjidercd o0pasoM MOAyoKDY:RHOCTH AB
¢ «BEIKONOTHIMM» TOYKaMu A 1 B.

629." IIpuaymatite xkaxoe-Eubyas npeobpasosanue, TPH KOTO-
poM otpesox CD apiaserca obpasom orpeska AB (puc. 158).

A o, B

- Pae. 157 Puc. 168

YNPAXHEHUA

630." PaccMOTPHEM OKPY)KHOCTH paguyca r C HeHTPOM B TOY-
xe O. -Kaxpolt Toure X OKPYRHOCTH NIOCTABMM B COOTBETCT-
Bue Toury X,, npmHaamexamyio paamycy OX, Takywo, uro

OX1=%r. Kakxaa ¢urypa aprserca ofpasom AaHHOHE OKpYX-

HocTu? flensercH ¥ JRMIKEHMeM ONMCANHOE npecipazopanwe?

631.° Ian yrox AOB (puc. 159). Kamgoit Touxe X cropous
OA DocTaBNM B COOTBETCTBHE TOUKY X, KOTOPAR NPAHANICIHKUT
cropore OB H nexAT HA OKDYXHOCTH ¢ HerTpoM O paxuyca OX
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17. Qevixenue (nepemetieHure) Gurypsl. I'Iapannenbr-lhm nepeHoc

.'-'ﬂ""

'(Toure O MOCTaBUM B COOTBETCTBHE ' A
woury O). Kaxaa ¢nrypa asinaercs '
ofpason croporrr OA? Ioxaxxmre,
YTO ONUCAHHOE IPeodpA3OBAHME TB-
JNASTCA ABHKEHMEM.

632." Han yron MON. Kamaoh
Touke X cTopoHM OM mnocraBiena
B COOTBETCTBHE TaKas TouKa X, Pue. 159
croponsl ON, uto mpamaa XX, nepnepAMKYIaApHA OHCCeKTPH-
ce yraa MON (rouxe O coorsercTeyer Touka 0). Hoxaxnre,
YTO OMHCAHHOE MpeoGpasoBaAHUe ABIACTCS ABHIKEHHOM.

633." Hausl mpaMasa a U oTpesox AB, He mmeomui ¢ Hel
obomx Touek. Kaxpoit rouxe X orpeska AB nOCTaBJNEHO B €O-
OTBETCTBHE OCHOBAHFE MEePNEHANKY/IADA, ONYIleHHOro 13 TO9-
KB X Ha npaMyw a. IIpm KaxkoM B3aMMHOM PacHONOMEHHR
npaAMol ¢ B oTpeska AB onntanHoe npeolpasoBaHUe ABNACTCH
ABHAKCEHeM?

634." Touru A, m B, He npuragiexar npamoit AB u asaa-
10Tca o6pasaMu COOTBETCTHEHHO T09eK A B B npy mapanneis-
HOM mepexoce. JloKamuTe, 4T0 YeTHIPeXYroAsHUK AA B B —
HapaneJIorpaMm.

635.° Toukn A, m B, apasoTes ofpasaMyu COOTBETCTBEHHO
10ueKk A w B npr napasnensEoM nepeHoce. Hadiaure pammy
orpeska A B, ecin AB = 5§ cm. _

636." BexTop m uapannenen npsmoi a. Kakasa durypa
asagercs obpasom mpaMoit ¢ npu napaNTeILEOM NepeHoce HA
BeKTOp M?

637." Maun napannemorpamd ABCD. Kaxoii BeKTOp 3asaeT
napanneAbHHE mepeHOC, OIPY KOTOPOM CTOpoHA AD asnserca
oﬁpaaou eTopoRH BC?

638.° CymecTsyeT 1 napaineIsuLIil NepeHoc, IPH KOTOPOM
CTOPDOHA AB pDABHOCTODOHHErO TpeyroasHEHMKa ABC apnsercs
ofpasomM croporsl BC? _

639." Halianre TOuKE, aBamiomuecs ob6pasaMmE TOuEK
A (-2; 3) u B (1; —4) npn napajaIeasEOM IEPEHOCe HA BEKTOD
a(-1-3).

640.° CymecTByeT N7 nNAaPAICBHEI TEPEHOC, IPH KOTOPOM
obpasoM Touxm A (1; 8) anaaerca rouxa A, (4; 0), a oﬁpaaou -
Touky B (—2 1) — Touxa B, (1; 4)?

167




N

§ 5. Teomerpuveckue npeobpazosanus

641, Ips napannensHOM mepeHOCe HA BekTop @ (2 -1) 06-
pasoM TOYKE A apaseTcs Touxa A (—3; 4). Haligare ROOpA’ll-
HATH TOUKH A.

642.° Toura M, (x; 2) asnserca obpasom Touxn M (3; y) npn
napaianens-HOM MepeHoce, NPH KOoTopoM TOuKa A (2; 3) aBiaserca
oﬁpaaou HAauaja xoopaunar. Haiizure x 1 y.

643." CRoNBKO CYIIECTBYET HapaLIeAbHAIX HePEHOCOB, npn KO-
TOPHIX o0pasoM npamol g Angercd: 1) mpamad a¢; 2) npamasa b,
napannenbHas npAMoit a?

844." PaccmoTprM DHUTYpY, COCTOANIYIO X3 BCEX TOYCK, NPHHAX-
JMANIX CTOPOHAM OpAMOYTOAbHHKa, OnamaTe Kaxoe-HuGyAs

. mpeoGpazoranme, OIpA KOTOPOM o0pasoM aroit ¢urypm aBagerca

OKPYHKHOCTb.
645." PaccmoTprM (bmrypy, COCTOAIIYIO M3 BCEX TOUSK, NPWHAN-

B JIeIKAIIX CTOPOHAM UPAMOYrobHEKaA, QmmmmTe Kaxoe-HRGYAL

npeofpazoBaHKe, Hpu KOTOPoM o0pasom aroit ¢purypu seagerca
durypa, cocroamas u3 BcexX TOUEK CTOPOH poMba.

646." HsgecTHO, uTO IpH Npeobpasoranmi Gurypu F ee 06pasom
ABAAeTCE 9TA Ke durypa F. Bepno am, uro 3T0 nmpeobpasoBanue
ABRZeTCA TOXKACCTBEHHEIM?

647." Nanxt rouku A (3; ~2) r B (5; —4). IIpu napanteLHOM ne-
peroce 06pasoM cepeaRHEL oTpeska AB aBnaerca Toaxa M, (—4; 3).

HannmoﬁpaaumeRAanpHTaRounapmenwounepenoce

648." Touxn A (1; 3), B (2; 6), C (—3; 1) asnmores pepiMHAME
napaanexorpamma ABCD. IIpn napannensnoM nepesoce o6pasoM
TOYKH IepecedeHNA AuaroHadei mapamwnenorpamma ABCD apna-
ercst Touka O, (—2; —4). Haiianre obpasut Touex A, B, C n D npu
TAKOM HOapA/UICILHOM ItepeHoce.

649." HafigaTe ypaBHeHENE OKPYKHOCTH, ABAAOImeHca 06pasom

 OKpYy¥HoCTH X2 + ¥ = 1 IpH DapaAieALHOM NepeHOCe Ha BEKTOD-

a(-3;4).
650." Haizrre ypapHeHme Napafoikl, ARTAIOIEHCS ofpasom napa-
Goannl y = x° Opm napasaneNbHOM NEpeHoce Ha BexTOp a4 (2;-3).
651.” TlocTpoiiTe TpaNEnHMIo 1O OCHOBAHUAM M AMATOHAJIAM.
652.” TlocTpotiTe Tpameldio OO YeTHIPEM CTOPOHAM.
653.” IlocTpoitTe OTPE3OK, DABHEI M NADANRCILHEIL AAHHOMY
oTpesry AB, Tar, aTO0E OAMH €ro KoHell IPHHARNCIKAN AAHHOHK

. npsMofi, 2 Zpyrofi — BaHHOHN OKPYMKHOCTH.
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18. Ocesas M UEHTPaNkHAA CUMMETPU. MoBopoT -

654.” TlocpotiTe xopay Aameol OKPY-
HOCTH, PABHYIO B ISPAJJIeTLHYI0 AAaHHOMY
oTpesky AB.

655." IlocTpoiiTe ITHIPEXYTONBBHK, ¥ -
KOTOPOT0 OPOTHBONOJIOMKHEIE CTOPOHHE IT0- Y
NApHEO HeMApAJUIebHES], IO YeTHPEM YTAAM Puc. 160
¥ ABYM HPOTHBOHOJICYKHEIM CTOPOHAM, -

656." B xaxoM MecTe Hag0 NOCTPOHTH MocT MN uepes pery,

PasAeNAXIMNYIO ABA HACEACHHEIX NYHEKTA A B B (puc. 160), arodu |

nyTs AMNB 6pin KpaTiafimmuM (bepera peKH CUHTaeM IapasLIedb-
HBLIME OPAMEIMHM, MOCT DepueHAMKyNApeH OeperaM pexm)?

YAPAXHEHWA ANA NOBTOPEHMA IENNGRERE!": -
657. Yepes KaXAYI0 BeDIIUHY TPEYTOJABHHKS IPOBSACHA OPA-

Mas, DapaileTbHAR HPOTHBONONOXKHON cropoHe. Yemy paveH

mepumetp o6pasoBaBIIEroca TPEYrOABHAKS, €CJIM IepaMerp AAH-
HOTO TPEYTONLHUKS paBed 18 cM?
658. Moxaxure, YTO YeTHIPEXYTOJAPHAK ¢ Bepmmmanu A (—3; —4),
- B (0; 3), C (7; 6) m D (4; —1) aBnaerca pomGoM, | HaiiiuTe €ro
IIOINAAD. o
659. B npaAMOYTOJBEYIO TPALISLIMIO BOMCAHA OKPYXKHOCTH. Toy-
Ka KACAHHA JeAHT GOJLIIYI0 H3 GOKOBHIX CTOPOH TpamelnMu Ha

oTpeskHd 4 cM 7 25 cM. HaiiaTe naomage rpanenus.

18. OceBan U LeHTpanLHan cMMMeTpuK, NMoBopoT

Onpenenenne, Touknm A u A, HAIHBAIOT CHMMOT
PHYUHEME OTHOCHTEALHO ApaAMOil [, ecsm mpamasn | apaser-
€# CepeNHEHEIM HNePues UKy aapom orpeaka AA, (puc. 161).

Ecnn Touka A nprAagnexuT upamol I, to
ee CUMTAIOT CHMMeTpmIHOM camMoi#t cefe oTHO-

A ! cmreasHO mpAMoOI 1.
Hanpamep, Touku A m A, ODAUBATH KOTO-
PHIX DABHHI, & AGCINCCHI — NPOTHBOMOJIOMKHELE
A, MUCAA, CAMMETPHYHE OTHOCHTENLHO OCH OPAH-

Har (puc. 162).

PacemorpumM ¢urypy F u npamyo I, Kax-
Puc. 161 o rouxe X ¢urypsl F nmocTaBHM B COOTBET-
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§ 5. NeomeTprdeckue Npecbpalopanms

CTBH¢ CAMMETDHYHYIC eli OTHOCHTEeJNLHO mpamoil ! Toury X .
B pesyasTaTe Taxkoro npeofpasopasEs duryps F noxyurM dury-
py F, (puc. 163). Takoe mpeofpasosarne ¢uryps F HaskBaioT
ocenoit cumMerpueil oTHocHTeAERO npamoit 1. TIpamyio I HaskBa-
10T 0CBl0 cHMMerpnH. Taxsxe rosopar, uro urypul F u F, cam-
MEeTPHYHH OTHOCHTENLHEC Mpamoii /.

vh : i
A A F
| S ' F X, o
; :
i !
) N -_
-, X, X
Pue. 162 - Puc. 163

Teopema 18.1 (csoficrso ocepoli cummMerpumn),
Ocesasn cuXMempuR sensemes deulcenuem.

. Hoxazameasemeo. @ BrifepeM cicTeMy KOODAMHAT TaK, 4TO-
OLI OCh CHMMETPHH COBIAJIA C OCHIC OPAVHAT.

IIyers A (x;; y,) u B (x,; y,) — DPOKSBOIBHELIE TOUKH QUTypH F.
OueBmano, uTo TOuKH A, {(~x; ¥,) # B, (—x,; y,) — uX cooTer-
CTByWOINHe o0pash npH ocenoﬁ cme-rpm! OTBOCUTEALHO OCH
OpIOHHAT,

Hmeem:

-

=\ - %) + @ -
AB, = J(2, = (—2)) + - 1,)* = =%, +2)* + (g~ ,)* = AB

Hrak, Mut momyanmm, uro AB = A B,, T eCTh 0CeBas CUMMETDAA
' COXpaHAeT PACCTOAHHE MeXAY TOMKAMH. A

Creacrene. Ecau duzypo F u F, cummempuunst omuocu-
- mensto npamod, mo F =F..

Oupenenenne. GUrypy HA3LBAIOT CHMMOTPHUHON
- OTHOCHTRABHO MpaAMok I, ecnu naa xamaol Touxu aansOH
Gurypsl TOYKA, CHMMETDHIEAH € OTHOCHTEJILHO npsmoﬁ i,
TaKme NPHEAZICKNT ITOH Purype.
Hpamyo ! BASHIBAIOT OCHI0 cAMMeTpPHN Gurypsl. Takxe roso-
‘ paw,m(bnrypameerocbcme'rpnn
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18. OceBas U LeHTPanbHaA CUMMETPUK. MoBOPOT

IIpuregeM npumMepn GUryp, HMEIOMIUX OCh CHMMETPHH.

Ha pucynxe 164 msoGpaxen paBHoGeApeHHLINt TPEYTONLHHK.
IIpamas, cogepmamas ero BHCOTY, OPOBEACHHYIO K OCHOBAHHIO,
HBJAAETCA OCBI0 CHMMETDHY TPeYTOJABRHHKA.

JI06oH yros HMeer OCh CHMMETDHM - 3TO HpAMAHA, COAepKa-
masa ero GmecexTpuey (puc. 165)., -

PaBHOCTOPOHHEH TPEYroJbHHAK HAMEeT TPH OCH CHAMMETDHH
(puc. 166).

A < *

Prc. 164 Pme. 166 Prc. 166
" JIBe oCH CEMMETPHH AMeeT OTDE30K: DTO €TI0 CepeHHHEIH nep-
HDeHANKYJIAD H OIpAMas, coAep:Ramasn 3ToT orpeaok (puc. 167).
KsagpaT uMeer deThpe ocH cHMMeTphn (puc. 168).
EcTs $urypH, uMeronrne GeCKOHeUHO MHOTO OCell cCHMMeTpHH,
HANIDHMeED, OKPYKHOCTL. Jlio6asa npaMas, NPOXOomAmAs depes
OeHTP OKPY)XHOCTH, ABAAETCS ee OCchlo cuMMeTpHn (pHc. 169).

AN

Pne. 167 Pac. 168 Puc. 169

BeckoHeuH0 MHOT0O Ocell CHMMeETPHHM HMeeT H INPAMAS: caMa
npaMad ¥ jaofas npaMad, el mepneHAMRYAApHAA, ABRAIOTCA
_OCAMMY CHMMETDHH.
~ IIpmmep 1. [lan HepasHOOeApeRHLIl Tpeyroasrnk ABC. Ilpo-
BeMU OpaAMyo !, cofepxamyio SuccexTpucy yrana C. IToroM Bech
DHCYHOK BRITEDAH, OCTABMB TONRKO TOYKH A U B m upamyio l.
BoceranosuTe Tpeyroiasamy ABC.,
Pewenue, Tax kak npaMas | apngercs 0Cbl0 CHMMETDHY YT
. ACB, 10 Touxa A, — 00pa3 TOUKH A Ipi CHMMETDHH OTHOCHTE/Ib-
HOo mpaMoit | — npuHagnemur aywy CB. Toraa nepeceuenuem
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§ 5. Teomerpuueckue npecbpazosaHun

opamuix [ u BA asaserca Bepuimka C HCKOMOIO TPEYTOABHMKA
ABC (puc. 170).

IIpumep 2. Touka O npumasgexuT ocTpoMy yray ABC
(pmc. 171). Ha croporax BA m BC yrna maitaure Taxme ToukH F
u F, uro0ul nepuMerp Tpeyroasnuka OEF 6m1 HAMMeRLIIAM,

Pewenue. Mycrs Touxu O, u O, — ofpasu Touxu O npn cuM-
- MeTPMAX OTHOCATEAbHO UPAMHX BA m BC coorsercTBeHHO
(puc. 172) n npamas 0,0, nepecexaer.croporsl BA r BC B ToUKax
E n F coorpercTpenHo. JJokaxem, 410 TOukE B n F — ucKoMere.

Ol
A .
D
0 B M T
'B c . o,
Puc. 170 Puc, 171 Puc. 172

3ameraM, 910 0Tpeska EO, n EO-cHMMOTPHIHH OTHOCUTENLHO
npamoit BA. Cne,qonawenmo, EO, = EO. Ananoruuno FO = FO,.
~ Toraa mepumMerp TPeyTOALEMKA OEF paBeH ANHEE OTpeska O, O
IIycrs K u M — npouseoNLHEIE TOUYKH Jyueik BA u BC ooo'r-
BercTBeHHO. IloRATHO, ¥r0 KO = KO, 1 MO = MO,. Toraa nepn-
" ueTpreyronmuaKOMpaBexcymueOK+KM+MO QOgua-
ko O K + KM + MO, >OO

Onpeneanenme. Toukn A B A, HASHBAIOT CHMMOTPKY-
HEIMHE OTHOCHTOABRHO TOWKH O, ec.lm Touka O sBARETCR
cepeaunolt orpeska AA, (puc. 173).

Touxy O cuuraioT caMMeTpHIHOH camoli cebe.,

Hanpnmep, Touxkn A 1 A, ¥ KOTODHIX afCIICCH B OPAMHATEL — -
OPOTHBONONOKHEIE HHCNA, CHMMETPHYHEI OTHOCHTENEHO HAMAIA
roopauaar (puc. 174).

Pacemorpum durypy F u roury O. Kawaoh Touxe X darypu F
HOCTABHM B COOTBETCTEHE CHMMETPHIHYIO el OTHOCHTOJNBHO TOY-
ku O Touxy X,.

B peaynb'ra're TaKoro mpeofpasoparud GUryps F monyqaum
durypy F, (puc. 175). Taxoe npeobpasoparue HRryp F RasLBa-
0T NeRTPANLHON caMMerpreli otHocuTensRO Touku 0. Touxy O

172



18. OceBas U LIEHTPANbHAR CUMMETPUH. [oBOPOT

vh
yo """" A;
A X, E o
0 |
RV 4,
4, 4 |
Puc. 178 . Pne. 174 Puc. 175

HASHBAIOT NEHTPOM CHMMeTpHH. Takxe ropopar, 4To puryps F
n F, CHMMeTPHIHE OTHOCHTeAbHO TOYEN O. .

Teopema 18.2 {¢BolicTBo NeuTpaabHoil cuiMMerpun).
Henmpanvras cummempus Rennemcs deuncenuenm.

Hoxaszameavcmeao, © BrlepeM CHCTEMY KOOPDZHHAT TAK,
qT0o0sH OEHTP CHMMETPHM COBIAM ¢ H&YAJOM KoopamHAaT. IlyeTn
A (x; y,) u B (x,; y,) — npouaponsunie TouKH Guryps F. Touxu
A, (-x; -y) ¥ B, (—x,; —I,) — COOTBETCTBEHHO HX 00pasH mpu
DeHTPAJILHOU CHMMETPHH OTHOCHTENBHO HAYAKA KOOPAHHAT.

Hmeem:

AB=J(x2—x1)2+(y2—y1)2, -
> 3 A 0 B
A,B, = (2, ~ (~,)) + (~yy — (p))* = ——
2 5 Puc. 176
= (=%, +2)? +(-y,+1,)’ = AB.
Cneposarensno, AB = A B, TO ecTb HEHTPAJLHAS CHMMeTPH
COXPAHACT PACCTOSHHE MEKIY TOUKAMH. A

Craencreue. Ecau duzypw F u F, cummempuuns omuocu-
meavro movxu, mo F =F,,

Onpeneaenue. ®Urypy HA3LIBAIOT CHMMETPHUHOR
OTHOCHTEAMHO TOYKH O, ecam AAd KAKIOK TOUKHM AaHHONK
GHUrypsl TOYKR, CHMMETPHYHAA €# OTHOCHTeNbHO TOYRKH O, .
TAKAKe IPAHATICENAT 3Toill durype.

Touky O HASHBAIOT HEHTPOM CHMMETPHE (pHryphl. Tax:xe ro-
BOPAT, YTO (PHUrypa MMeeT LeHTDP CERMMETPHH.

IIpuseaeM npuMepnl GUryp, MMEOIIUX LEHTP CHMMETPHH.

HenTpoM CHMMETPHH OTPe3Ka ABIAETCH €r0 cepeanga (puc. 176).
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§ 5. leomeTpryeckue npeobpazosaHua

Touka mepeceyeRus JHATOHANEH NApAJIIeNOTPAMMA ABIAETCHA
€ro OeHTpoM cuMMerpHH (puc. 177).

CymecTsylor GHryps, uMeomune GeCKOBeYHO MHOIO OEHTDOB
cuMMerpnn., HanpuMep, KasKIaA TOYKA PAMOI ABNAETCH ee IeH-
TPOM CHMMETPUM.

Taxsxe GeCKOEEUHO MHOTO EHTPOR CHMMeTpHH uMeeT GUrypa,

. COCTOAINAA K3 ABYX BADAJIEALHHX DpamMux. Jlofas rouka ops-

MOil, PABHOYAANCHHOK OF ABYX NAHEHX, ABAACTCA HEHTPOM CHM-
MeTpuu paccMaTpusaeMoll Gurypst (puc. 178).

B_ X c
4 X, D N\
Puc. 177 Puc. 178

O-w 3anaua. Joxawume, umo o6paszon dannoii npamol l
NPU CUMMEMPUU OmHocuMeavio mouxu O, He npunadaexnausel
npamoli I, Aensemcs npamas, nApaAReAvHas JarHOl.

Peuienue, TaK KAK HEHTPAJHHAS CHMMETPHA — 9TO ZBANKeE-
axe, To ofpazom nupamol [ Syaer upsaMasn. JInA nocrpoeHRa npAmMoit
JOCTATOYHO JHATH ABe NIOOHE ee TOYKH,

Buifepex Ba npamoi [ nponarosabEsie TOUKE A & B (prc. 179).
Iycrs Toukn A, ¥ B, — ux o6pasw OPK GeRTPARLBOi CHMMETPER
orHocuTeAbEO ToukH O. Torma npamas A B, — ofpaa upamoi L.

Tax kax AOQ = OA,, BO = OB,, £ AOB u £ A OB, paBHH KakK
BEPTHRAJNBHEIE, TO 'rpeyronbnnxn AOB n A OB, pamm HO TmepBo-
MY NIPH3HAKY PABEHCTBA TPeyroapHuKoB, Orcioga £ 1 =~/ 2
(pme. 179). Cnenoparensno, ! [ A B,.

oM

Puc. 180 Paue. 181
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18. OceBasa W USHTPaNbHAA CUMMETPUK. [ToBOPOT

! Ipnmep 8. Toura M npunagmexaT yray ABC (pﬁc. 180).
‘Ha croponax BA u BC yraa malignte Taxme Toukd E u F, urobu
‘rouxa M Guuta cepeRmHOlM orpeska EF.

Pewenue. Ilycts npamar A B, — ofpas npamoit AB npr
NEeHTPAJLHON CHMMeTPHH OTHOCHTeNbHO ToukH M (puc. 181). O60-
anaunM F — TOuKy Iepecedends npaMux A B, n BC.

Hat#inem npoobpas Touxu F. QueBnaHo, YTO OH JEKMT Ha
opamoli AB. IIoaToMy HOCTATOUHO HAMTH TOUKY IepecedeHHA
npamirx FM u AB. O6osHaunM sty Touky E. Torma acmo, 4ro
E n F — ucroMHe TOYKH,

Hsyuaa oxpyxaioluil MHD, MM 9acTo
BCeTpeuaeMcqa ¢ caMMerpreil. Ilpumepn npo-
ABNICHMA CUMMETDHHE B IPHPOe NOKABAHK HA
pucyEre 182, OGBeKTH, HMeOIMEe OCH HIN
OEeHTP CHEMMETPHH, JIETKO BOCOIDHEMMAIOTCH
u pagyior Barnag. Hegapom B Apesneit I'pe-
IIHY CNOBO «CHMMETDHA» CAYIKHUIQ CHHOHM-
MOM CJIOB «TapMOHHA», «KpacoTas.

Hpea cuMMeTpHH IIHPOKO HCIIOAL3YETCA
B M300pASHTE/ILHOM HCKYCCTBE, ADXHATEKTYpE
¥ rexHuKe (puc, 183), Xumuku u Ppusarn
rOBOPAT O cCAMMETPRR ABIeHEN, MoXKBO Hal-
TH IPOABJIEHHA CHAMMETDHH B MY3HKe H II08-
Puc, 182 3HH.
: Ha pucynre 184 maobpamens Touku O, X,
X, u X, rakme, wro OX, = 0X, =0X, L X,0X = L X, 0X = o
T'oBopar, aro Toura X, ABnAeTcA 06pasoM Toukn X NDH mosopoTe
BOKPYT HeRTpa (0 HNPOTHB uacopol crpeaxm =a yrox o. Taxmxe

. | Xl
! . A
a o X
X,

Puc. 183 - Pne. 184
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@ § 5. lreometpuyeckue npeobpaszosaxus

rOBOPAT, 9TO ToUKa X, -~ 970 06pas Toukn X npe HOBOPOTE BO-
Kpyr neETpa O mo wacoBoM cTpeaKe HA YIoa o.

Touxy O HasLIBAIOT MEATPOM MOBOPOTA, YTOJA O — YTJIOM NO-
BOPOTA.

Pacemorpuym durypy F, rouxy O u yron a. Kaxaoit Touxe X
¢duarypu F noCTaBAM B COOTRETCTBHE TOUKY X, ABNAOIYIOCH 06-
paszoM TO9YKH X NpH NOBOPOTE BOKDYT LenTpa (O mpoTHE qacosolt
CTPeJKH K& yroa ¢ (ecau Touka O npueamiexur purype F, 1o eit
COMOCTABILACTCA OHA caMa). B pesynprare rarore mpeobpazosanus

' ¢urypst F monyuum ¢urypy F, (puc. 185). Taroe -npeofpasopanmne
¢urypu F HashBaOT NOBOPOTOM BOKpPYr HeHETpa O npoTHE
JacoBoi cTpenKkE ma yroa o. Touxy O RaSHIBAIOT REBTPOM HOBO-
pora.

ABAJOrHYHO OUpeAensoT npeobpasopanne nopopora durypr F
w0 9acoBol cTpenre Ha yron o (puc. 186).

a) 6} .
Pre. 186 Pnc. 186

. BaMeTHM, HTO NEHTPAJNLEAH CUMMETPHA ABAAETCI nonopo-rou
BOKDYT HEHTDA CHMMETDHH HA YroX 180°.

Teopeua 18.3 (csoftcrno nonopo"ra). MHoeopom ns-
RAemcn Osuncenuem.

Joxazars 9Ty TeopeMy BEI MOXKeTe R 3a-
HATHAX MATEMATHYECKOTO KPY:KKA.

Cnencraue. Ecau guzypa F, — obpas
duzypw F npu nosopome, mo F =F,.

Tpmmep 4. Ha pacyuxe 187 maobpaskeHst
npaMaa ¢ B Touka O, IlocrpoiiTe ofpas npa-
MOHi ¢ IIPH DOBOPOTE BOKPYT TouKH O NpOTHB
YACOBOM CTPEJKA Ha yrox 45°,

176



18. Ocesan v LEHTPanLHaR cUMMETPIM. TOBOPOT ‘

Peuternue, Tak KaK NOBOPOT — BHTO A A
ABMMKEHHe, TO o0pasoM pamoit a Gyzer !
npamad. [Inf NocTpoeHUA NPAMOI AOCTA-

“TOYHO BHATE ABe JODHe ee ToukH. Bu-
i6epeM Ha IPAMOI @ TPOM3IBOALHEIC TOUKH
iA n B (pue. 187). Ilyets Touku A, 1 B, —
mx ofpaskl Opy IOBOPOTE BOKPYT -ro‘ucn 0
\HPOTHS waCOBOH CTPeJAKE Ha yrox 45°.

;Toraa npamas A B, — ofpas npamoii a.

* Hprmep 5. Touxa P npuagnexar yray ABC (puc. 188).
THocTpokiTe pABHOCTOPORHNI TPeYTOABHEK, OABA BEPITUHAA KOTODO-
IO ABJAETCH TOUKOM P, a ZiBe Apyrve MPUHALJIEKAT cTODOHAM BA
u BC.

Pewenue. Ilyers npamas A B, — oBpas npamoi AB npu no-
BOPOTE BOKDYTr HeHTpa P npOoTHB YacOBOM CTPeNKH Ha yrox 60°,
O6osuayrm F — Touxy mepecedenns npamux A B, n BC.

~ Haitgren nrpoobpas toukn F npu BEmOJHeRHOM HoBopore. Oue-
BHEZHO, YTO OH Je:XUT Ha npaMoil AB. IlosroMy JOCTATOYHO IOCTPO- -
ate yron MPF, papamnii 60°, Ilyers npamMeie MP u AB nepeceka-
. 10Tcq B TogKe E. Jra Touka H apagercs npoodpazoM Touku F.

Hmeem: PF = PE u / FPE = 60°. Cnenonarensao, A EPF —

PasHOCTOPOHHME, a Touxu F 1 E — HCKOMEIe,

SRR g
1. Kakue TOUKM Ha3bIBAIOT CUMMETRUYHBIMI OTHOCHTENBHO NMPAMON I7 Kak |
Ha3LIBAIOT NPAMYIC I? .
2. Kakvie purypbl Ha3biBaIOT CUMMETDUHYHBIMU OTHOCUTENLHO NPAMONA £7
3., Chopmynmpyiite CBONCTBO OCEBON CUMMETPUIA.
4. Kaxvm ceoicTeoM 0Bnanaiot urypbi, CUMMETPULHbIE OTHOCMTENbHO
NpAMOIA?
5. O kaxoit pyrype roBOpAT, YTO OHE UMEET OCb CUMMETPUM?
6. Mpueenyre npyuMmepkl GUIYP, UMRIOIMX OCb CUMMETPUK.
7. Kakue ToMKI Ha3biBAIOT CUMMETPUYHLIMW OTHOCUTENBHO ToHKM OF Kak
Ha3bIBAIOT TOUKY O?
8. Kakue ¢uryphi Ha3biBai0T CUMMETPUYHBIMY OTHOCUTERBHO ToukK 07
9. ChopMynupyHTe CBOICTEO LGHTPaNLHON CUMMETPUN,
10. Kaxium ceoncteom 06nafaior Gurypel, CUMMETPUYHBIE OTHOCUTEND -
HO TouYKA?

Puc. 188
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§ 5. Feomerputieckue rnpecbpasoBaHus

11. O kako# drype roBOPST, YTO OHA UMEET LIEHTP CUMMETPN?

12. fpveenwnTe RpUMEPBE PUIYP, UMEIOWNX LIEHTR CUMMETPUN.

13. Onuwnte npeotpazosaHre NOBOPOT BOKPYT TOYKK.

14, ChopmynupywiTe CBOMCTBO NOROPOTA.

15. Kakum CBOMCTBOM 0DN3ARAIOT DUMYPLI, €CNA OAHA U3 HUX ABNAETCA
ofpasom Apyroi npu NOBopoTe?

@m:nmms JABAHUA B

660.° IocrpoiiTe oGpasu Guryp, maofpaKeRHHX HA DHCYH-
ke 189, mpux crMmeTpun orEOCHTENEHO npamol I,

” I
]
|

. Puc. 189

681,° Haueprure TpeyroasEmK. HoeTpoiite TpeyroNbHAK, CHM-

MEeTPUYHLINA €My OTHOCHTENLHO MPAMOIA, oo,uepmameﬁ ONHY H3 ero
cpegEuEX JUEHI,

662.° Toukn A © B cHMMeTPHUYHEI OTHOCHTENLHO NpAMOM [
(puc. 190). ITocTpotre mpamyo 1. “Ae

663." Haseprure 'rpeymnbnchBC H OTMETh-

Te TOYKY (0, He OpUHEAZAERAUIYI0 emy, [locTpoi- B
Te TPeYroJbHHK, CHMMeTPHYHLIE JAEHOMY OT-
HoCHTeNBHO ToOuKH O.

6684.' Haueprure Tpeyroavuur ABC, IlocTpoii-
Te TPeYTOJILEHK, cme-rpmumn AAHHOMY OTHOCHTEARHO CEpPeAn-.
HH cTOpOHH AB.

665." HauepTuTe OXpYXHOCTH U OTMeThTe HA Hei Touky. Ilo-

CTPOITE OKPYRHOCTE, cmme'rpmnylo J.:amxoﬁ OTHOCHTEIBHO OT-
MeYeHHO TOUKH.

Purc. 130
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18. OceBan v ueHTPaneHan CUMMETPUA. ToBOPOT

666." ITocTpoiiTe oGpaz oTpeska AB npm HOBOpOTE BOKPYT NeH-
pa O OpoTuB uacoBO# cTpenax: Ha yroa 45° (pme. 191).

667.* Iocrpoiire ofpas TpeyroasEnka ABC npu mosopore BO-
Kpyr nearpa 0 HO YacoBoA cTpesxe Ha yroa 90° (puc. 192).

668." Ilporeanre mepecexaromuecs opaMure & u a,. IlocTpoiiTe |
IPAMYI0, OTHOCHTENLHO KOTOPOil npaMan g, GyaeT CHMMeTpHAYHA
npaMoii 4. CKOJABKO pelDeHEHE MMeeT zama9a?

669." IIporeaute mapalnelbHble NpAMEe ¢ ¥ a,. IocTpoiite
OPAMYIQ, OTHOCHTEABHO KOTOPOM HpAMas a, Oyner cCUMMETPHYHA
" mpaAMoii 4.

670, Boccranosuare pomG ABCD no ero Bepisnram B u C u nps-
moit 1, copepxameits ero auaronans BD (puc. 193).

. ~ cLB
B £ .

c ' [
Pmc. 191 : Pre. 192 Puc. 193

671." Boccraronure pasnoGeapennuiii rpeyrossank ABC no Bep-
muse A, rouxe K, mpusannemamett Goxonoit cropone BC, & npamMol,
comepRamed BHICOTY, NPOBE/ICHAYIO0 K OCHOBaHMIO AB (puc. 194).

672." Bocerauosure mapamrenorpaMm ABCD no ero Bepmu-
Ham A ® B n touxe O mepeceueHus ero gmaromanei (puc. 195).

678." lant nBe napannenbEbie paMee @ A b (puc. 196). Haii-
JuTe TOYRY, OTHOCHTEASHO KOTOPOH mpsaMas g 6ygeT cEMMeTpHd-
HA HPHAMOI b,

Puc. 194 Puc. 195 ' Puc. 196



§ 5. leometpudeckite npecbpasosanua

. 674.° Ha prcynre 197 nsobpaxedn gpa pas-
HHX oTpeska AB u BC Takue, uto Z ABC = 60°.
Haitanre Touky O raryio, urofnl oTpesox AB 6min
obpasoM orpeska BC npu moBopore ROKDYT TOU-
kK O npoTHE UacoBoi crpeaxn va yroa 120°. A c

675." Ha pucynke 198 naofpaskeHH ABA paB-
nux orpeska MN u NK rakme, wto £ MNK = P2 197
= 90°, Haltamre Toury O Taryw, urobs oTpesox NK Gnur oGpasoM
orpesra MN npn nosopore Bokpyr TouKkm O no HaCOBOH CTpENKe
Ba yrox 90°.

676." Mocuorpute Ha pucyROoK 199 uepes crexAARHYI0 TpO-
Onpry, sanoureHnyI0 BoAoil. IloueMy HeKOTOpEIe GYKBEI BO BTODOM
€JIOB€ OKA3AJNACE NePEBePHYTHIMHA, 2 B IIEPBOM — HeT?

677." OxpymuocTu ¢ meeTpamu O, u O, ameroT ABe ofmue
roqarH (prc. 200). C noMOIE® TONBK0 MEPKYIA DOCTPOATE OKPYXK-
HOCTH, CUMMeTPHMYHEE JAHHHIM OTHOCHTE/IRHO OpaMoi AB,

A
Ny K CE30H
| JOXAEN
M : B
Puc. 198 Puc, 199 Pnrc. 200

878." Hocrpoiite Prrypy, He HMEIOIMYIO ocelt cuMmeTpuH, 06-
pasom Ico'ropoﬁ ABAACTCA caMa 314 PUrypg OpHE MoOBOPOTE Bonpyr
Herco'ropou Tourn: 1) Ha yrox 90°; 2) na yron 120°,

YOPAXHEHNS IR - '

679." Ipamas | ApoxoanT Yepes cepefuBy
orpeska AB. O6asarensHo au TouKHM A u B aBna-
I0TCH CHMMETPHYHEIMH OTHOCHTEAbHO IpaMoit 1?

680." Ha pmcynre 201 rsoGpa:xensl pasmo-
Geapennmit TpeyronsHuk ABC u mpamaa I, copep-
JKAINAS €TI0 BHICOTY, NMPOBEIEHRYIO X OCHOBaNHI AC,
Orpeskn AM u CN — ero MeguaHb. YKaxATe 00-
passl Touek A n B, meguasn CN u cTopoAm AC
TPH CHMMETDHH OTHOCHTeNLHO Opamoit /.
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18. Oceean v LeHTpanbHas cummeTpyv. Mosopot

681.° HokaxuTte, UTO MPAMAA, MPOXOAANIAA IepPes CEpeARERL
. OCHOBaHHH paBHOGOKUH TpaNIlenAN, ABAACTCA e OCHI0 CHMMEeTDPWH.
- 682, Moxaxkure, 4TO NpaMas, CONEPAIRAT MeANAHY PaBHO-
" GegpPeHHOr0 TPEYrOJIbHNKA, HIPOBEACHAEYIO K OCHOBAHHIO, ABAACTCH
| €0 OCHI0 CUMMETPHH.

" 683.° Ha pucynxe 202 mzofpaxenst - B c
~ paBHoboxaa Tpanenns ABCD n npaMas
- I, IpoXOAAmMAN depes CePeHE] ee OCHO- i

A

. BaRmi. Yramure ofpasst rouex B n D,

. gmaronaza AC m ocmoramus BC npm t

_ CHMMETDHM OTHOCHTEJILHO OpAMOR [, Pre. 202 _
684.° MoxasxuTe, U0 DpAMEE, COALDMKAIME AUANOHANH poMba,

| BAAIOTCA €T0 OCAME CHMMETDHH. '

685, HoxasxuTe, YTO NIPAMBIE, NPOXOAAIIHE Hepe3 CEPERURE
HPOTHROIIOJOKHBIX CTOPOH UPAMOYTOARHNKA, ABASIOTCA €0 OCH-
MH CHMMETDHH,

686." Toukn A, u B, ABNAIOTCA COOTBETCTREHHO 06DPA3AMH TOTEK
A u B npu ocesoit cumMerprn. HapecTHo, uTo AB = § oM. Haligu-
e A B,. ,

687." Noxa:xure, 4TO NpAMan, COASPKAMAN GHCCEKTPRCY YIVIA,
ABAAETCA €r0 0CHK) CHMMETPHH.

688." HaliguTe KOOPAHUHAATH TOYEK, CHAMMETPHYHEIX TOYKAM
A (-2; 1) u B (0; ~4) orrOCHTEABHO OCelt KOOpAAAAT.

689.° Tourn A (x; 3) u B (-2; y) cMMMeTPHYHLL OTHOCHTEALHO:
1) ocm abemuec; 2) ocu opamuar. Halignre x u y.

680.° Muaromamu napamnenorpamma ABCD nepecekaworces
B Toure O (puc. 203). Touka M — cepeamua cropoEH BC. ¥ka-
aare ofpaset Touek A, D ¥ M, croponst CD, auarosanu BD npn
CHMMETPHHE OTHOCHTENLHO TOUKH (.

691.° ToxamxpTe, UTO TOUKA NepecedeHHs Auaromanedt mapai-
JeIOTPAMMA ABJAAETCA €r0 NeHTPOM CHMMETDHH,

692." Toramure, ¥To OKPYIKHOCTH MMeeT
OEeHTD CAMMETDHN.

' M
B 7 C. 693 Touxu 4, u B, apnsorca obpasamu
’ 4 COOTBETCTEEHHO TO¥MEK A B B npm cHMMe-
4 O\ b

D

TPHA OTHOCHTENLHC TOUKHM, He OPHHALJC-
wmamed upamoit AB, JloxaxnTre, YTO YeTH-
Prc. 203 pexyroasaux ABA B, — napansenorpaM.
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§ 5. Neomerpuneckue npeobpa3soeanus

684." Halirure KOOPARHATH TOMEK, CAMMETDHYHHX TOUKAM
A (3; 1) n B (0; -2) orrocurenpHO: 1) HAvaLa KOOpAUHAT; 2) TOY-
K M (2; -3). _

695.° Moxaxxnre, uTo 0o06pasoM mpamoill, opoxoasmeil uepes
OEATD CHMMeTDHH, ABIAETCS CaMa 3Ta OpAMAas,

896." Touxnu A (x; —2) u B (1; ) cuMMeTPHYHE OTHOCHTENBLHO!
1) sayana xoopaunar; 2) rourn M (-1; 3). Haifmate x u y.

697.° Ha pucynre 204 naofpaxens! Guryprl, CoOcTaBIeHHEE A3
paBHEIX noayKpyros. Kaxue us srax $puryp npm HeKOTOpPOM NO-
' BOPOTE BOKPYT TOUKY () COBIARAIOT ¢O cpoMMU obpasaMu?

PR PP R

Puc. 204

698." Meauann panHOCTOPOHHETO TReyTrOIbENKa ABC nepecexa-
orci B Toake O (puc. 205). Ykaxnre obpasut Touek C, C, u O,
croporst BC, Mexnannt BB,, o'rpeaxaocl, TpeyronbEnKa A B C OpH
TIOBODOTE BOKPYT TOUkH O MPOTHB 4acoBOH CTPENKH HA YTOX 120° ,

699.” Touka O — HeHTP HPABHJABHOTO MECTHYTOJBHUKA
ABCDEF (puc. 206). ¥Ykaxkure ob6pasn croporst AF, auarosanm
BF, puaropama AD, mecrnyroaseura ABCDEF npu mosopoTe
BOKDYT Touku O mo 4acoBoif crpesnke Ha yroa: 1) 60°; 2) 120°.

700." Tnaronanu reazpata ABCD nepeceraiorca B Touke O
(puc. 207). Vraxure ofpasu Touek 4, O # C, cropons AD, aua-
roeaan BD npu noBopote BOKPYr TOUKK O RO YacoBOi c'rpemce H4
yrox 90°,

B c

A D

Puc. 205 Puc, 208 Pne. 207
701." O6pasoM npaMoft @ IpH CHMMETPHH OTHOCHTEALHO NPS-
Mol | apnsgerca caMa npAMAsR ¢. KaKoso R3aMMHEOE PACNONOKEEHS
npAMMX g u 1?
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18. OceBan 1 LeHTPankHan cMMeTPUM. MoBOpPOT

702.° NokaxnuTe, 9TO TPEYTOABHNAK, HMEIONIUIL OCH CHMMETDHH,
ARNSACTCA PABHOOSAPEHEBIM.

703." Moxaxure, 4TO TPeyTONLHUK, MMEIOILIMIE JBE OCH CHMMe-
TpUH, ABJIAETCA PABROCTOPOHHMM. MoXer au Tpeyrom.mm HMeTb
POBHO ZiBe OCH CHMMeTpUK?

704, HoxampTe, 9T0 ec/H ODapALIeOTPAMM HMeeT POBHO JBe OCH
{ CHMMETDHH, TO OR SBJIACTCA MY NPAMOYTOILHHKOM, WM pOMOOM.
i - 708, HokamuTe, YTO €CIH YETHPEXYTOALHUEK MMEET SeTHIPE
' OCH CHMMETDRH, TO OH ABNACTCH KBaApaTOM.
~ 708. Oxpyxrocrn ¢ nerrpama O, m O, mepecexaloTcs B TOY-

Kax 4 v B. Joxamure, 910 TOYKH A 1 B CHMMETPUYESES OTHOCH-
reArHO upaMok 0,0, .

707, Touxa M npmmaaaexmr upaMomy yray ABC (puc. 208).
Touxku M, n M, — o6pass Touku M DpH CHMMETDHH OTHOCETENb-
HO npsmux BA n BC cooTeeTcTBeHHO. JORAKUTE, YTO 'rcmcu M,

B, M, nexar Ha OZHOI UpPAMO#. .

708 HafiguTe K0OpAMAATH TOYEK, CHMMETDPHYHHX TOTK&M
A (-2; 0) n B (8; —1) oTHOCHTENBLHO NpAMOH, cofepixamied OHc-
CeKTpHCH: 1) mepBoro U TpeTHero KOOPAHBEATHBIX YTIOB; 2) BTO-
POFO M eTBPTOrO KOODAMHATHRIX YIJIOB.

709." Touku A (x; ~1) u B (y; 2) CMMMETPHYHE! OTHOCHTENBHO -

opAMoit, cofepikamiell GUCCERTPHUCH MePBOro ¥ TPETHEro Koopau-
HaTHEX yroB. Haltzare x u y. .

710." Joxaxxure, YTO TPEYrOJbHUK He HMeeT NeHTPA CHMMETPHU.

711." DoxammTe, UT0 Ty4 He MMEET LUEHTPA CHMMETDHH.

712." Jlokaxure, 9TO €CAH YETHIPEXYFOAbHHK HMEET HEHTP
CHMMETDHH, TO OH SBJIAETCS IapalllelsorpaMMoM.

713." Oxpy:BocTH ¢ meRTpaMa O, U O, cuMMeTpUYHS! OTHOCH-
renbHo Touxn O (puc. 209). IIpaman, npoxonamada Iepes NeBTP

A
- M .
Ml
1
B c
] Ms
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§ 5. l'eomerpuueckme npecbpasosaHma

CHMMETDHH, NepeceKaeT NepBYI0 OKDY:KHOCTE B TouKkax 4, n B,
a BTOpYI0 — B TouKax A, u B,. Jlokaxure, w10 4,8, = A,B,.

714." ITycts BepmuEa A PAaBHOCTOPOHHErO TpeyronsEura ABC
HABJACTCA NEHTPOM moBopoTa Ha yrox 120°. Hafimure zammy oT-
peska BC,, rae Touxa C, — obpas Touxu C npH AaHHOM IIOBOPOTE,
ecau AB = 1 cM. Cronbpko pemrenuii mMeer sagava? -

715." Tlycts Bepmuna A xBagpata ABCD aBnaerca LeHTPOM
IOBOPOTA IPOTHB YacoBOH cTpenk# Ha yroa 90°, Haltanre anuny
orpeska CC,, rae Touka C, — ofpas Touxku C OPH JAHHOM IOBO-
pote, ecau AB =1 cM.

716.” Touxu A u B nexar B PA3HHX NOJYILAOCKOCTAX OTHOCK-
reabHo upamolt a. Ha npaMoii a mafiqure TAKYI0O TOUKY X, 4T00H
opaAMas ¢ coaep:xana ouccexrpucy yraa AXB.

717.” Touxu A u B fe:kaT B OZHON DOMYILIOCKOCTH OTHOCHTENb-
‘HO mpaAMoit g. Haltaprre Ba npaMoii ¢ Taxyio Touky X, arobhl ayuy
XA u XB ofpasosmBanm ¢ 9Toli npaAMofi paBiikie YLAhL

718." Touxu A u B ne:RAT B OAHOH NOAYIIOCKOCTH OTHOCHTEND-
HO mpamoit a. Halianre Ha nmpamo#t ¢ Taxkyo Touky X, urobnl
cymMa AX + XB 6uina HauMenbmei.

719.” BepmuHEL 0JHOPO TAPAJICIOTPAMMA JEKAT HA CTOPOHAX
APYTOTO; IO OAHOM BepIIHHE HA KAMXXOH cTopone. JokakaTe, YTO

- TOYKH TIepecedeHds AHAaroHaNel sTHX NapaiieOTPaMMOB COBIA-
BAIOT.

720." Touxu A 1 C DpEHAAREHKAT OCTPOMY Yriy, HO He JeMAT
Ha ero croporax. IlocrpoiiTe mapamntensorpaMm ABCD Tak, uTo6n
rouxu B u D nemanu Ha cTOpoHaX yraa.

721." Tocrpoitre 0TPe3OK, cepefMnoil KOTOPOro ABIAETCH AAH-
HAA TOYKA, & KOHIH NPHHARNEIRAT JAHHEIM HeOapaJLIe/IbHLIM

722.” Touxa M mpmaagnexnT yray ABC 1 He NPHHAZIIEHKHAT €TO
croporam. ITocTpoitre pasHOOeAPERHEINT IPAMOYIOILHLIA TPEYTONE-
HAK, BePLIRHOH IPAMOro YIJa KOTOPOTo ABIAeTes Touka M, a ape
Jpyrae upuHasieaT croponaM BA m BC coOTBETCTREHHO.

723." Ha cropore BC papHOCTODOHHETO Tpeyroasauka ABC or-
MeTHAA TOYKY D. Bre TpeyronsEuKa ABC sulpanm Touxky E ra-
KYI0, 4TO TpeyroabHuK DEC — pasmoctopornuit (pme. 210). Mo-
KaxHTe, uTo TouKa C H cepeauHsl oTpe3kos BE u AD asnaorcd

BEDOIEHAMW DABHOCTOPOHHETrO TPEYrOJbHHUKA,
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18. OceBan M USHTPANEHAA CUMMETPUU. NoBOPOT

724." TocTpoiiTe PABEOCTOPONHME TPEYTOALHEK TAK, YTOGH €ro
BePINUHE MPHHANIEKATN TPEM JAHHLIM NAPAIACALHEIM MPAMBIM,

725." IlocTpoiiTe Tpeyronvauk ABC no aApyM cropoHam AB u AC
{AB < AC) n pasnocrn yraos B u C.

726." Toukn C u D nexaT B 0fHOH# NOAYNKOCKOCTH OTHOCHTENL-
o npamoi AB (puc. 211). Ha apamoit AB naﬁ,m-re TAKYIO TOY-

Ky X, 9Tobmn AAXC-—ADXB

; , A X B
Puc. 210 T © Pamc.211 .

727 Hocrpofire pom6, Touxoli nepecedenus guaronaneif Ko-
' TOPOro ABJIACTCA TAHHAH TOYKA, & TPH BEPIIMHEI OPHHAANCHAT
TPEM AAHHHIM MONAPEO HENADAJICALHEIM IPAMEBIM.

728." Ha cropone CD rpagpara ABCD ormerunn Toury E.
BrccexTpuca yrana BAE IEPECeKaeT CTOPORY BC B Toure F.
HJoxkamure, uro AE = BF + ED.

729." B pasHocTOpOHHEeM TpeyroiabEuKe ABC BHIGpaIM TOURY P
TaK, 4T0 £ APB = 150°, lokaxure, YT0 CYIOECTBYeT ONPAMOYTONLHEIH
TPEYTONLHNK, CTOPOHE KOTOPOTO PABEH oTpesxamM PA, PB u PC.

YAPAXHEHUA ANA NOBTOPEHVA INEENNRNNIRNC:

730. HaiizuTe cTOpOHH TpeyroasEHKa ABC, econ £ A = 30°,
£ B = 45°, a BHicOTA, MpOBeNleHHAA N3 BepmMEH C, paBHA 4 CM.-

731. Ha ocn aenmuce HaliiuTe TOUKY, PABHOYAANEHRHYIO OT TO-
‘uex A (—2; 4) n B (6; 8).

732. B papaobesperHLil TPeyroJbHAK BOMCAHS OKPYIKHOCTD,
- Toyxa KacaHua AesHAT G0XOBYIO CTOPOHY TPEYroJLEUKA B OTHOLIE-
BxE 25 : 12, currag OT BepIIAHKE pABROOEAPEHHOTO TPEYTOALHY-
xa. Halizure paamyc BOMCAHHON OKDYXHOCTH, €CIH MAOIKAAR
TpeyronsHEKa pasaa 1680 cmi.
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§ 5. reomeTpryeckme npeobpasosaHmus

19, Fomoretus. Noaobue Ppuryp

Ha pacyexe 212 usobpaxensl rouxn O, X u X| raxue, uro
0X, =2 OX. T'oropar, 9T0 To9Ka X, — 970 00pas rouxn X npu
roMoTeTHH ¢ HerTpoM O u RosddammenroM 2.

Ha prcynxe 213 usofpaxenn touku O, X nm X, Takme, 4To

0X, = ~%5ff. T'oBopar, uro Touka X, — 3T0 00pas rouryu X apu
roMoTeTHn ¢ HeHTpoM O H icoaclupmen'ro —%.

X 1 X
o 1
Puc. 212 : Pue, 213

Boofme, ecan Toukm O, X m X, rarossl, 9r0 OX, =k OX, rpe
-k + 90, 10 ToBOPAT, YTO TOYKA X, — 510 0OPaAs TUIKA X TIpRA TOMO-
TeTHHE ¢ KeHTPpoM O M KoadupuIHenTOM K,

Touky O Ha3LBAIOT HEHYPOM rOMOTETHH, IHCH0 & — Koddhdn-
IHEATOM FOMOTEeTHH, R # (.

PaccMorpanm burypy F n rouxy O. Kaxnoit rouke X ¢uryps F
TIOCTABHM B COOTBETCTBHE TOUKY X, ABNAIOMYyIOCA 06pasoM Tod-
kit X npu romoreTu ¢ neHTpoM O m xoddunuenroM k (ecnm
rouka O npuHaanexur purype F, 10 eil comocraBiazeTci oHa
cama). B pesynnrare Takoro npeobpasorayia puryput F oosmyaum
durypy F, (puc. 214). Taxoe npeoSpasopafiue Gurypsr F Ra3bIBa-
10T roMoTeTHel ¢ uertpom O H xoxdpuunenrom k. Taxre roso-
pAaT, 4ro durypa F, romotTernuna durype ¥ ¢ nenrpom O u Kosd-
dunresTom k.

X

6)
Puec. 214
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~19. Fomoretus. Nonobue dpuryp

Hanopumep, Ha pucynkre 215
TpeyToNsRUK A B,C, roMoreruuen’
rpeyronsauKky ABC ¢ pearpom O
1 koabbunmenToM, paBHEIM —3.
Tak:ixke MOMXHO CKA3ATH, 4TO TPE-
yronsunk ABC roMoTeTHdeH Tpe-
yronsaury A B,C, ¢ TeM xe BeH- : :
TpOM, HO KodddnoueATOM, pabB- . Pge. 215

1
HEIM 3

OrMernmM, uro mpi k = —1 roMoTeTHs ABIAECTCA EeHTPANLHOK
caMMeTpuell oTHoCHTeNBHO meRATpa O (puc. 216), Ecorz k=1, ro
TOMOTETHH ABJIAETCS TOMAESCTBEHHEIM IIPLoOPAa3OBAHACM,

OueBHgHO, 4TO IIPH R #- 1 u k # —1 roMoTeTHda He an.nae'rca ’
ABMKeHUEM. -

Pae. 216

Teopema 19.1. lIpu zomomemuu duzypo. F ¢ xoapduyu-
exmom k 6ce paccmoarus memcdy ee movcamu UIMEeRAIOMER
6 | & | pas, mo ecmv ecnu A u B — npouseonvivie movku
Queypu F,a A, u B, — ux coomeememeyouue o6pasvi npu
zomomemuu ¢ xoa@@uqueumox k,mo AB, =|k|AB.

Hoxasameavemeo. © Ilyers Touka O — HeHTp rOMOTeTRH.
Torna OA, =kOA, OB, =kOB. Hmeem: ,
4B, =0B, - OA, =kOB - kOA = k(OB - OA) =kAB,
10 ecTs, A,B, = |k |AB. A

Cnepncreue. Ecau mpeyzoasnux A B C, zomomemuuen
mpeyzomuuny ABC ¢ nosg:gml;ueumoac zoxom.emuu k, mo

A A,B,C;>A ABC.

187



§ 5, leomeTpuryeckue npeobpazopanma

ILna aoKasaTeNpCTBA 3TOH TEOPEMEl ZOCTATOUEO BOCHIOML30BATECA
reopeMoif 19.1 ¥ TPeTLHM OPH3HAKOM HOKOOHS TPEYTOJLHMUKOR,

ToMoTeTHa o0maZaeT HelnM PAAOM IPYTHX CBOKCYS,

1Ipu romMoTeTHR:

¢ obpasoM NpAMOH ABIAECTCA IpPAMA;

e o0pa3oM OTPE3KA ABASETCH OTPE3OK;

e o0pasoM yrJja ABAAETCS Yroj, PABHBIR NaHHOMY;

¢ 00pasoM TPEYTOJbHHMKA SABJIAETCA TPEYrOJLHHK, IOX0G-

HEI ZaHHOMY;
¢ 00pa3oM OKPYHKHOCTH ABIHETCHA OKDPYKHOCTD;
* ILTOMIAAL MEOTOYFOJILHKKA M3MengeTca B k* pas, rae B —
K03 PpunmeHT rOMOTETHH,

9TH cBolicTBa BEH MOKeTe JOKA3ATh HA 3aHATHAX MATeMATHYe-
CKOTO KPYKKa. _
. Ilepeumcnennnle cBoficTBA FrOMOTETHH YKA3KIBAXT H& TO, ¥TO

3TO NPeolpasoBARUE MOMET UIMEHHATH PASMEPH GUTYDH, HO He

Menser ee GopMy, TO €CTh NpE roMoreTu o6pas H npoobpas AB-
JSIOTCH MOJOOHRIME (pHUrypaMu. 3aMeTHM, UTO B 8 Kiacce, FOBOPA
0 noZo0uH Puryp, Mbl AABANH ONpeAeNcHHE TOJBKO mOZobHBIX
TpeyronbEuKos, Celiac onpeleUM HOHATHe <nogobme duryps,
He OrpaHHYHBAACH TPEYTONLHHKAMH.

Ha pucynxe 217 purypa F, romorermana $purype F, a erypa
F, cammerprana urype F, omocnmsno opamMoi I,

Pue, 217

ToBopar, wro ¢urypa F, nonyuena us ¢urypst F B pesynvrare
KOMOO3MME ABYX OpeolpaszoBaumii: TOMOTETHE B OCEBOM CHMMe-
" TPHH.

ITockomsxy F, = F,, To y uryp F u F, oprEaxosrie GopMEl, HO
PA3JBLIe PasMephl, TO eCTh OHM NoAoGHH. 'oBopar, aTo durypa F,
nony4yens ms purypsl F B pesynpTaTe npeobpazosanus nozobus.
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) 19. Fomoteria. Mogodwre Puryp
i bl

. Ha pucynxe 218 ¢urypa F, romorernyna jurype F, a dury-
pa F, — o6pas ¢purypu F, npn HexkoTopoM AsmkeRnd. Paccyxaas
ARRJIOTHIRO, MOIKHO YTBeDKAATL, UT0 duryps: F u F, noxobus.

Prc. 218

W3 CKasaHHEOIO CAEZVET, ITO ne.uecooﬁpasno NPHEATH TAKOE
onpeaeneHye.

Onpenenenne, Jise dmrypn HAZRIBAIOT noAolHRMMH,
eCIM OJHY H3 HMX MOXHO HOJYIHTH H3 APYIoi B pesyabTaTe
KOMIIO3HIEH ABYX npeolpaszosanuii: rOMOTeTHH M JBHECHHL.

9To ompesenenne MAMIOCTPHUDPYET cXema, H30ofpaKeHHAd Ha
pucyake 219,

Itopobue = | romoTerHs | + ABH:KeHRe

Puc. 219

3amncy F @ F, o3HavaeT, 9o purypu F u F, nogoban1. Taxsxe
TOBODAT, YTO (pnrypa F, — ofpas urypu F npn npeofpazoBaHEK
nomofiug.

W3 npusefeHHOro onpefeleHUS CHERYET, UTO npu npeodpaso-
sanuu nodobus Quzypw F paccmosnui Mexcdy ee monKamMy us3-
MEHRIOMCA 6 00HO U MO He KOAULECME0 a3,

Tak Kax TOMRAeCTBeHHOe NpeolpasoBaHue ABAACTCA ABUMKEHH-
eM, TO U3 cxeMbl, usobpaxkerHoii Ha pHcyrke 219, cmexyer, uro
TOMOTETHA — YACTHMI cayuail npeobpaszopanus mozobus.

Iycrs A # B — mpousBonnHLie TOUKH $urype F, a Touku A,
u B, — ax o6passr npn mpeofpasopanny noxobusa. Toukm A, u B
npuHaznexar durype F,, xoropaa noxobua durype F. lIuc.uo-

k= '—3%1 HassIBaT Koadduumentom noxodun. I'opopar, aro du- -
rypa F, mopobEa durype F ¢ xoadpunmenrom noaobua k, a du-

rypa F nopobra dpurype F, ¢ xosppunmestrom moaobua %:
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§ 5. leomeTpreckime npeobpazosaHns

3amMeTuM, uTO OpeolpasoBaHuWe mOROOMA ¢ KoodhhUIHeETOM
k = 1 asngerca xsmmennem, Orcioga creAyeT, ITO ABHACHHE —
‘gacTHRIN CAyuAil MpeofpasoBaRHa HOZOOHS,

C npeoGpasoBagueM moAobMA MBI RacTO BCTpedYaeMcA B II0-
BcefHebHoOH xuseH. Hanpumep, B Pe3yibraTe H3MEHeHMA MAac-
mrafa KapTH DoJydaercd KapTa, nojobHas xamHoit. Pororpa-
¢pna — 5ro npeobpazopaEne HETaTHBA B HoA00HOe N300pakeHne
Ha ¢orobymare. IlepeHOCH B ¢BOIO TeTPaidh PUCYHOK, CAeRaHHLIH
yuHTeNeM HAa J0CKe, BRI TAKMKE BHIOIHAETe npeobpasoBanme NO-
zobng, '

Teopema 19.2. Omnrouienue mwu;aaed nodobRuwx MHOZO-
Y2ORBRUKOE pasKo Kéadpamy xosdduyuenma nodobus.

~ OTy TeopeMy B MOXKeTe JOK&3ATh HA 3AHATHAX MATeMATHUIE-
CKOro KPy’KKa. MEI Jke I0KaxKeM 9Ty TeopeMy A YACTHOTO CIY-
uad, paccMorpes NOACDHEIE TPEYTOJILHHKE,

Hoxazameavcmso. © Ilycrs A A B .C, — ofpas A ABC npn
npeobpasoBannk nofobus ¢ Roaddunuentom k (puc, 220), Cropo-
aa A C, — obpas cropoam AC. Torza A C, = k-AC. IlpoBeseM
-sricotst BD u B, D,. Hcuo, aro seicora B D, — 310 06pas BECOTH
BD. Orcwopa B,D, = k- BD. Umeen: B

1 :
Samc, _ 30 BPy_pac-kBD .. /R
ac-Bp %, c

Sasc : %AC'BD

D
Bl
O-w 3anmaua. Hoxawume, wmo ofpa-- -
" 30m npamoii | npu zomomemuu ¢ uyenm- - Af v C
pox O, ne npunadaexcausum npanoi I, ae- 1 !
AREMCS NPAMAR, NAPAAALALHAA OGHHOLL, Puc. 220
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19. lomotetus. Nonobve uryp

Pewernue. Iz croficTB TOMOTETHH CAEAYET, ITO- oﬁpaabm
npamoii ! Gyaer npaMaa. [nsa mocTpoeHAA NpPAMOR AOCTATOIHO
BHATE Ape J0OBRle ee TOUKK, Brifepem
?aa npamoit | NpoN3BOJALHLIE TOUKH
A un B (puc. 221), Ilycrs Tourm 4,
nB)— ux ofpasel npu romo're'rnnc
uienrpor O u xoadprmmenrom k (prey-
Horc 221 cooTBETCTBYET CAYUAD, KOLKS

> 1). Torga npsanas A, B, — obpas .
npamoﬁAB

: IIpm AOKA3ATEAbCTBE TEOPeMbI 19.1 MM DOKa3aJM, TTO .

jAIBl =k AB. CnegopaTensno, 4B || A B

; IIpumep 1. B ocTpoyroasaslil TpeyroasHuK ABC Bunmn-
!'re KBaJpar TaK, 4TO0K! ABE €r0 BepIOHHEL JIEKATH COOTBET-
scTBEHHO Ha croporax AB u BC, a nse gpyrae — Ha CTOpO-
ne AC.

Pewenue. Ha opoussoabHOH TouK® M cropoHbi AB ony-
CTHM OeplieHANKYxap MQ ua cropony AC (puc. 222). Ilocrpo-
M kBagpaTr MQPN rar, urofsl Toura P nemana Ha aydue AC.
Ilyers xy1 AN mepecexaer cropony BC s Touxke N,. Pacemo-

TPUM TOMOTETHIO ¢ HeHTPOM A u wosdhdunuenrom k=%.

Pac. 221

Toraa Touka N, — o6pas Touxkm N npu oToil roMorernn. Obpa-
30M OTPEe3Ka MN Oyner orpesok M N,, rae Trouxa M, npunag-
AeRHT AyIy AB, upmyem M,N_ | MN AHa.normmo OTDesoK
NP, raxoit, uro Touxa P, npnua;memm ayay.AC u NP, |
|| NP, 6yzer oGpasom o'rpeaica NP. CnenosaTejIbHO, OTPESKH
M N, n N,P, — cocegane cTopo-

HE HeKoMoro xsaxpata. Jasa aa- B

BepIleHUS OOCTPOEHN OCTANOCH M, N,

onmycTaTk NEPBeHARKYNAp M Q,

"a cropory AC. M/N /
Opumep 2. Iyers CD — A/ \,

BBICOTA HOPAMOYIOABHOIO Tpe- Q P P,

yroasHuka ABC (£ C = 90°), .
Hatiaure pagmyc r somcammosn = - Pmec. 222
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§ 5. leometpuyeckme npeofpazosarus

OKPYXHOCTH TPEYroJabHHKa ABC, eChE pagumyCH OKDYXHO-
creii, BUACAHHRIX B Tpeymnbnm ACD n BCD, cooTBeTCTBeH-
HO PaBHEL I, K T,

Peweuue. Tax xax yro.uA oO1IMil /A HPAMOYTOABHEBIX
. TpeyroxbHHKOB ACD u ABC, TO 5TH TpeyraabHHKHR NOAOOHEL
(prc. 223). Iycrs koadpdummenTt mO-

C . .
: aobna pasen k,. OueBuAno, 9TO X, = %‘
Axanormuro A BCD ~ A ABC ¢ road-
AT B duonenTom &, =rf-.
Pre. 228

O002HAYEM MIOMARH TPEYTOALHH-
k0B ACD, BCD u ABC coorsercreento S, S, m S. Hueem:

2 2
§L=kls=ﬁ-; ﬁ:k::-rg-
S 2’ s r?

: 2 2

+7 +8 '

Orcmna %&:%:1. E
r .

i 3a_ .2, 2 o [F
Iloxyusem, wro r° =r’ +71,, TO €CTH r-\/rl +73 .

. AT
Saa

1. B kaKoM cnydae rosopsr, 4To Touka X, asnretca obpazom Toukn X
NPX FOMOTETHN € UEHTPOM O K KO3 drLMeHTOM E? '
"2, OnuwuTe npecbpazosarive pUrypsl F, KOTOPO HA3LIBAIOT rOMOTe-
THEeN C UeHTPOM O 1 Ko3dPULUEHTOM k.
3. Kak U3MeHReTCA paccTofHne MeXAy TouKamu npu roMoTeTHW
C kozdrumeHToM k?
4., ChopmynupyiTe CBOMCTBE MOMGOTETUN,
5. Kakue pmrypbl HasbiBaoT NOAOOHEIMIK?
- 6. YeMy paBHO OTHOWEHWE NNOWAASHA NOAOBHBIX MHOTOYTONBHWUKOR?
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19. Fomoretna. MNopobue duryp

733.* Moctpoiite obpaa orpeaxa AB (pzc. 224) npx romorerun
c nenTpoM O 1 Koaddunuentom? 1) k= 2; 2) k=-=
734." Haweprure orTpesor AB. ITocrpoiite

ofpas 3Toro orpeska opu muoremncxoad:— A
dunnenToM £ B newTpoM; 9
1) B Touxe A, k = 3; - ' N
2) B Touke B, k= -2; . 0 :
3) B cepenune orpeska AB, k= 2, -
735.° HauepTuTe OKpPYXHOCTH, Daguyc . Prc. 224

KOTOpOl paBeH 2 CM, B OTMETETe HA HeH TOdU-
Ky A. Nocrpoiire ofpas sroit OKPY?KHOCTH NPH FOMOTETHE ¢ uoac]:-
rnuenToM k& ¥ MEeHTPOM: .

1) B merTpe oxpyxHEOCTH, k=-%, k=2;

2) BTouxe A, k= 2, k-—--z-

736.° Haveprute TpeyronsHuk ABC. IlocTpolite ofpas sToro
' TPeyroNLEAKA IPA roMoTeTHn ¢ KoaddHOueETOM B M HEeHTPOM:

1) B rouxe B, k = 3; - 4) B cepegnue CTOPOHKI AB, k=%,
2) B Touxe C, k=f-;-; "~ B) B cepepume cropourr AC, k=—%.

3) B Touke A, k=%;

737." Haueprure Tpeyronsuux ABC. Hafiure Toaxy nepeceqe-
Hua ero Mexuan. [Tocrpotite ofpas 31010 TPEYrONLHEHKA NPH Io-
_ MOTEeTHH ¢ OEeHTPOM B TOYKe nepecetlelma ero Meauas U xosfdu-

nnem'om DE=2; 2) k—-, 3) k"";_’,‘

738.” HauepTure napmenorpama ABCD. Toury nepeceueHaa
ero zuaronanei ob6osaausre 0. IlocTpoiire 66pas aTOrC Mapasie-
JIOrpaMMa OpM TOMOTETHH ¢ IeHTpoM O H KosbdUIHeHTOM:
1yk=2; 2y k=-2.
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% f § 5. FeomeTpueckne npeobpazosanma

739." Haveprure KkBagpar ABCD. Ilocrpoiite ofpas aToro Kpa-
ApaTa MpH roMoTeTHE ¢ KoaEIueETOM £ 0 neRTpoM: '

1) B TouKe A, k=%;

2) B Toure B, k= -2;

3)rTouke C, k=2,

740." OpHeHTHDYACEH N0 KISTOUKAM, BAYOPTHTE HATHYTOALHEK
ABCDE (pme. 225). Ilocrpofire narkyroastsux A B C D E , mo-

| ZOGHBIH ZAHHOMY ¢ KOS(PAIHEHTOM HOZO0RS ~ .

2
.\\
\ ol
By N,
N
pd D
*d
A
K 4~
Puc. 225

~ 741. Ha pacynke 226 Toaxa A, — 06pa3 TOURH A npu roMoTeTHy
¢ nenrpoM 0. Tlocrpotire o6pas Touxm B npu sroff roMoreTnH.

14 .
Ae | ) Ae .O *B
. B .
5 4
' e) 6)
Puc. 226
742." Ha pucynxe 227 touxa A, — 06pas
TOUKH A NIpH roMoTeTHE ¢ Koaddunuentom; ‘} ‘}1
1) k = 3; 2) k = -2. ITocrpoiiTe HeATP roMo-

TeTHH. ; ' Puc. 227
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A 19. Fomoterus. Moaobue duryp

743." Ha pucynke 228 msobpamentt npamoyronbank ABCD
u roukn A, 1 D, KoTophle HRIHIOTCH 06DASAME COOTBETCTREHHO
To4ex A u D npu npeobpasosaguu momobua. IlocTpoitre ofpas
npaMoyroaseuka ABCD npr atoM npeobpasoBaEmH. CKOIBKO
pemeHmi nMeeT 3aAaua?

744." Ha pucyure 229 naoﬁpamenm npamMoyronsaux ABCD
u rouxn A, n C,, apnsomuecs o6pasaMy COOTBETCTBERHO TOUEK A
¥ C opu npeoﬁpaaonannn nopobna. IocerpoiiTe 06paz mpamo-
yroasaEKa ABCD npu stox upeoﬁpaaoaannu Croarko pemenni
uMeeT 3amaga?

B
D, -
H_|ciA - . b ¢
: -1 4 . ’ cl.
A D[ [ [ “1
" Pue. 228 | ' Pre. 229

745." Iocrpoiite o6pas Tpeyroasrrka ABC npn npedbpasosa-
HPA Dojo0nsA, KOTOpoe ABIAeTCA KOMIO3Mnuel aAByx mpeobpaso-
PAHAN: TOMOTeTHH ¢ nenTpoM O 1 KooddbunuenToM k = 2 1 oceBoii
CHMMEeTDUH OTHOCHTeAbHO npsamoit [ (puc. 230). Vramure Koah-
" ¢umuent nomobnd.

A& 1
[
O - B
d

Pue, 230

748. Hatlep‘ru‘re onpy:xnoc'rs, pazuyc Koropo#t paser 2 oM.
OrMernTe TOUKY O Ha paccTosRmH 4 ¢M OT ee neHTpa. IlocTpoitTe
ofpas a1oll OXDPYHHOCT OPH HpecOPasoBAHUE NONOOHA, KOTOPOe
ABJAeTCH KoMTmozunuelt AByx npeolpasoBannii: FOMOTETHH ¢ NIeH-

rpon O v rRoadupRIMEHTOM k=% H IOBOpPOTa ¢ LeATPOM O mo
YyacoBo#l CTpedKe Ha yrol 45°. Yraxure KoadhdunuenT nogobud.
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§ 5. leomerpu+eckue npeobpasosanms

747." Ha pucyaxe 281 msobpamenn

upaMasa b apnszercs ofpasom mpamoii a b
" ¢ xoadpdummenrom: 1) k = 2; 2) k=§;

IBe mapaajieipHue npameie ¢ n b, Ilo- /
cTpoliTe mMeATp rOMOTETHN, HPA KOTOPoit /

3) k= -—%. Cronpko permeHHH MMeeT 3a-

Aadga?

748’ I-Iaqep-m're rpanenuo ABCD, ocnosarue BC xoropoit
B ABa pasa MeHbIe ocHOBaHAA AD, TlocTpoiite menTp roMoreTnH,
OpH KOTOPOii oTpesok AD asanrerca obpasom orpeska BC ¢ xoad-
dunpmenToM: 1) k=2; 2) k=~

ﬁ 5 YMPAXHEHUA s

749." B napannenorpamme ABCD Touxa D, — cepegura cTopo-
#e1 AD. Iipz roMoreTin ¢ neHTPOM A ToIKa D, asngetca ofpasom
roukn D. Hajigare roaoddUIUEeHT rOMOTOTHN. YKa)KHTe, KaKHe
TOYKH ABAATCA oOpasaMu Touek B u C npu sroil roMoreTHn.

750.° Kakue na ouryp, usobpaxeBHEIX Ha pucyHKe 232, co-
BIIAJAIOT CO CBOBMHA 00pasaMu IPH FOMOTETHH C nea'rpou O | RKo-
sdrprnmentom k > Omrk=1?

) - | o
a) g) 8)

2) a)

Puc. 232
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P o 19. FomoTetws, NopoBue duryp

751.° Kaknue m3 ¢uryp, usobpamenubx Ha PACYHKe 233, co-
BIIAJAIOT CO CBOMMM o0pasaMM NpPH MOMOTETHH ¢ HeHTPOM O H Xo-
adbdunuenrom £ < 07

0 .
a) 6) e}

2) L 3)
' ' Puc, 288 ' :
752.° MegnaHH TpeyroabERKa ABC mepecekawTcs B TOY-

xe M (puc. 234). Haiizare xosddMIHEAT TOMOTETHH ¢ DeH-
Tpom: 1) B To'ike B, mpu roTOpoit TOuKa B, asnaerca ofpasom
rouxkn M; 2) B rouxe M, npu KoTopoit Toura 4, asnaerca 06-
pasom ToukH A; 3) B Touxe C, npn
KoTopoii Touka M sBiaserca o0-
pasom Touxu C,.

753." MegHauhl TPEeYrOABHHKA
ABC nepecexaioTcs B TOuxe M
(pre. 234). Vraxure Koshdumu-
€HT X NEHTDP POMOTEeTH, IPH KOTO-
poit Tpeyromsauk 4 B .C, asaserca
ofpasoM rpeyroabanka ABC, Pae. 234

754.° B Tpeyronbaake ABC we-
auansl AA , BB, n CC, nepecexamnTca B rouxe M, Touxu K, F
uN — cepe:mnu o'rpeaaon AM, BM »n CM coOTBeTCTBEHHO,
¥xaxure xosddHUOHERT A HEeRTP MOMOTETHH, IPH KOTODOH -
TpeyronpHuK ABC asnaercsa obpasom rpeyronbemka KFN.

755.” Haitaure obpaant Touexk 4 (—-2; 1), B (3; 0), D (0; —-6) .
npu roMotreTHn ¢ nenrpoM O(0; 0) u xosddmnuenrom:

Yk=2;2)k=3;3) k——-, 4) k___

756." Touxa A {(—1; 2) — obpaas -rotncu A (-3; 6) npa romo-

TeTHH ¢ OEHTPOM B HAYAJIe KOODAHHAT, Haﬁ.u;m'e roadpdunmenT
rOMOTETHH.
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M § 5. FeomeTpuyeckue npeobpasosannn

757.° Ilnomazn ABYX WOAOGHBIX TPEYIOABHMKOB DaBHAI
28 cm? 1 63 cm?. OxHa U3 CTOPOH NEPBOTO TPEYIOJABHAKR PABHA
8 cm. HafizuTe ¢cTOPOHY ADYIOro TPEYrOJAbHHKA, COOTBETCTBYIO-
my1o AaHHO# CTOPOHE mEepBoOro.

758." CooTBETCTBYIOIINE CTOPOHEL ABYX 110.1:06351:: TPEYTONS-
HUKOPB paBHE 30 cM B 24 cM. ILliomajgs TPeyYrOABHHEKA CO CTO-
poHoft 30 ¢cM paBHa 45 cm®, Haiiiure piommafs APYroro Tpe-
YrOALHUKA.

759.° Ilaomaxs TpeyroJbEPKA paBHA S. Yemy paBHa 10-
WAAL TPEYTONBHUKA, KOTOPBIA OTCEKAET 0T KABHOI'O €ro cpej-
HAd TARNAT?

760." ILnomazas Tpeyronbauka pasHa S. Haliaure naomans
TPEYTOALANKA, BePUINHE! KOTOPOTO —— CEPEANHBI CPEAHNX JIM-
Huit JAHEOrO TPEYTONBRAKA.

761." Orpesox MN — cpeanas ApHEA Tpeyronsuuxa ABC
(pze. 235). Vramure KO3d(bHIHEHRT M OEHTD roMOTETHM, NP
Koropoii: 1) orpesor AC aBasercs oGpasom orpesxa MN;

2) orpesox MN asaserca o6pasoM orpeaxa AC.

762." IlapannespHEle TPAMEE NEPECEKAIOT CTOPOHEL YTJIa A

B TOouKax M, N, P u Q (pnc. 236). HsBecTHO, 910 AM : MP =

- =3 : 1. ¥raxuTe RoadpPUNUEHT U NEeHTD FMOMOTETHH, OPH KO-
Topoii: 1) orpesok PQ sBAgeTcA o6pasOM o'rpesrca MN 2) or-
pesox MN asnaerca o6pasoM oTpeska PQ.

Pre. 235 . Pue. 286

763." Napamnensapte orpeskn BC u AD Taxoskr, yro AD = 8BC.
CroaLKO CymecTBYeT TOUEK, ABAAIOMUXCH MeHTDAMY FOMOTETHY,
npH KoTOpOit 06pasoM orpeska BC sBasercs otpesox AD? Ina
Kampoh 1}alcoii TOUKH OmpemeauTe KoaddANHEHT rOMOTeTHR,
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19, Fomoretus. Noaobre duryp

764." Oxpyxuocti ¢ nerrpamu O COOTBETCTBEHHO € pa-
amycaMy R B r KacaTca BHEIIHUM oépaaou B Touke O (pme. 237).
JOKaxXHTe, YT0 OKPYXKEOCTh C HEHTPOM O, apnaerca ofpasoM
OKDY2XHOCTH ¢ OeHTPoM O, IpH roMoTeTHH c neurpoM O B Kood-

dbunuenTO

765." OKpY>XHOCTH ¢ UeHTpaMu O, 1 O, COOTBETCTBEHEO ¢
pazuycaMy R ¥ r KacaloTca BHYTPeHHHM ofpasoM B Touke O
(pmc. 288). JHoxamure, 4T0 OKPYKHOCTS ¢ meHTPOM O, ABIACTCH
ofpasoM oKpyRE0CTH ¢ NeRTpoM O, npu roMoTeTHR ¢ MeATpom O

u KoadQdPAnMeETOM 1:—

Pnc. 237 Puc. 238

766." OxpyxEO0CTE ¢ neHTpoM O Kacaerca npamoit a. Horaxn-
Te, 4TO 00pas Tol OKPYXHOCTH IPH POMOTETHH ¢ IIEHTPOM A, Tlie
A — npousBONbLHAA TOYKA NMPAMOR g
(pue, 239), xacaerca s1oft mpamoi,

'767.' Touxa A (2; —3) — ob6paa TouKH 0,

B (8; 6) npu roMOTeTHH ¢ IEHTPOM

M (4; 0). Haitmure koadpunseHT romMo- A a
TeTHH, T T
768." Touxa A (-7; 10) — ofpas Prc. 289

Toury B (—-1; —2) opa roMorTeTHR € KO-
spduomenTom —2. Haitaare nesTp roMoTeTHH.
769, Touxa A, (x; 4) — o6pas Touku 4 (-6; y) npr roMoTernn

C OeATPOM B HAUAME KOOPAMHAT ¥ Koddodunmerrtom: 1) k-—-
2) k = -2. Haligure x 4 Y.
770." Touxa A (4; y) — ofpas TouRY A (x; —4) TP TOMOTETHR
¢ HeHTPOM B (1; —-1) n xoaddpunuenrom k = -8, Halinure x u y.
771." Cpeansaa IuHMA TPEYTONLHHKA OTCEKAST OT HEro Tpalle-
1{¥l0, MIOmMAaAsL KoTopoli paena 21 cm®. Haianre nomaze nanso-
FO TPEYIrONLHHKA.
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§ 5. [eometpraeckve npecbpazosaHua

772." llpsmasa, napannensaas cropone AC Tpeyroassnaxa ABC,
nepecexaer ero cTopony AB B rouxe M, a cropory BC — B To4-
‘®e K. Hafizure mromans Tpeyroabauka ABC, ecau BM = 4 oM,
AC = 8 cm, AM = MK, a naomage TpeyroabEuke MBK paBHa

" 5 eM?,

773." Tipononskerns 6oxoBux cropor AB u CD rpanenym ABCD
nepecexkawrcea B Toyke E. Haliaure nnomans Tpamenuu, eciu
BC : AD =3 : 5, a unomans Tpeyroapuuxa AED pasra 175 o2,

774." Ha pncysxe 240 naolpazeH nmial mxoast. Brramcnare,
KaKy10o MIOHIaAb 3aBHMACT LIKOJA, ecAl ILUIaH HauepdeR B Mac-
mrrabe 1 : 2000, [aana croporsr Kaerouxd passa 0,5 oM.

—

11 1

{

N7/

.Pnc?AO

1

vi{: N Haﬁ)m-re oﬁpaa opamMoit y 2x + 1 npm roMoreTHn ¢ neH-
TPOM B naqane KOOPAHHAT H. 'Roaq:q)nnnen'rom YE=2;

. 2)#--—

776.” Hadimrre o6pas okpyxuocrn (x + 2)° + (y — 4)2 =4 mpn
TOMOTETHY ¢ HEHTPOM B HAYaNe KOOpIMHAT H KosbdnionenToM:

B l.ovp.
Dk=1;2)k=

7717.” IBe OKPYXEOCTH KacalTcd BHYTPeHHEM 06pasom.
Yepes TOIKY KACcRHKA DpPOBeReHHI ABE NMPAMEIe, HepeceKammiue
OKDYXKHOCTH B TOUKaX A, A,, B,, B, (puc. 241). Jlokaxure, 410

AB, I AB,

778." Ilpe OKDPYXHOCTH KACAITCA BHEIIHAM ofpasoM. Yepes
TOYKY KACAHMSA DPOBEAEHH ZiBe npame, mepeceKawinue OKpPyx-
HOCTH B TouKax A, A, B,, B, (pmc. 242). Joraxure, uro

AB 145,
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19. FomoteTva. Nopobue puryp

779.” Toura A OPUESAIEMAT OKPYKHOCTH (PHC, 243)..H-a.ﬁ,nme
reéOMEeTPHYLCKOR MECTO TOUSK, ABNAIOIRUXCA CepeMHAMY XODA AaH-
HOH OKPY:XHOCTH, OOHHMM U3 KOHLIOB KOTODPHX ABIAeTCH TOYKa A.

G

B,

Puc. 241 Puc. 242 Pre. 243
80.” llpe OXpYXHOCTH KACAIOTCH BHYTPEHHUM o0pasoM, mpw-
YeM MeHBIIAA OKPYIKHOCTh NPOXONAT uepes neHTp Goxbmreit, Ho-
HAXATE, ITO J106y10 XOpAY Gonbimedt OKPYHHOCTH, TPOXOAALILYIO -
Yyepesd TOYKY KAcAHHMA, MEHBLOIAA OKPYKHOCTE ASAHT HOIOIAM,
781." Manu Tpeyronsuux ABC u npoussoasHas Touka M. Jo-

KajXure, 9TO TOYKHA, CHMMETPHYHLIE TOUKe M OTHOCHTeNLHO Ce- .

PeAuHE CTOPOH TpeyroasHRKa ABC, ABAAIOTCA BEpUIHHAMH Tpe-
YTOJALHAKA, PABHOTO XAHHOMY. ' :

782." ITocTpoiiTe TPeyroibEHUK IO ABYM €r0 YIJIAM H DAZUYCY
onnca.mioﬁ OKPYKHOCTH.

788.” [locTpoiire TpeyroALHEK MO ,unym ero yraaM m pa.mycy
BOMCAHHOR OKPY/KHOCTH.

784.” Bnmmre 8 AaREEIA TpeyroasENK ABC NpAMOYronbREK,
CTOPOER! KOTOPOTO OTHOCATCH KaK 2 : 1, Tax, uToOm 8e BePIMUELL
Gonpme#l CTOPORH DPAMOYTOJbHUKE Jexann Ba cropore AC Tpe-
YTONLHHKA, a4 ABe¢ OPYrue BepHIHAE — HA cToponax AB m BC.

785." Orpesok AB — xopaa Aannoft OXPYXHOCTH, TouKa C —
IIPOH3BOJLHASN TOYKA 2T0H oxpyrHocTH, Haliinre reoMeTpudecKoe
MeCTO TOYeK, ABIAIHINXCHS TOYKAMH IepeceueHHs MejfuaH Tpe-
yroapaaKa 4BC,

788." Hame xpe Touku A 1 B u npamasn {. Haligure reoMerpn-
YeCKoe MECTO TOUeK, ABIAIOIINXCS TOUKAMM IIePeceYeHNs MeAUAH
TpeyroAsHHKOB ABC, rae C — nponaBoJbHAA TOUKS IpaAMoil [,

787. Touka M npunagnexuT yray ABC, HO He IPHHALIERUT
ero croposaM. HocTpoliTe OKpPYIRHOCTH, KOTOPAS KACAETCA CTOPOH
yrIIa H OPOXOZUT 4epes TOUKy M. :
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788. Haitpwrre mwromann pomGa 1 pAXAYC OKPYHHOCTR, BIHCAH-
Holt B pomB, ecm ero Auaronanu paBHH 12 ¢cM u 16 oM. '

789. HailtauTe mepuMerp TPEYTONBHUKA, 00DA30BAHEON OPH
nepecevennu npaMoli 3x + 4y = 24 ¢ ocAMA KOOPJHHAT,

790. JIpe OKPYIRHOCTE KACAIOTCH BHeINHAM 00pazoM B TOUKe A,
touxs B n C — TOYKH KaCaAHHA ¢ BTHMH OKDY>KHOCTAMM AX obmeil
racarensroii, loxamxare, aro LBAC — npamoi,

KOTAA CRENAHbBI YPOKW fd

Ipamerenne npeobpazosanrit Puryp
: NPH POIICHHN 38389
. lIpeoOpasosagne ¢uryp — aderTHABHEIN MeTOH pemIeHHA
I[eJIOr0 PAfA TeOMETPRYECKHX 3azad. IIpomiaiocTpupyeM 3TO Ha
cAeAYIOMUX IPAMEpax.,

IIpamep 1. Ha croponax AB, BC u CA 0oCTpOYroJAbHOTO
Tpeyrosibanka ABC maliure Taxkue Touku M, N u P cooTBeTcTBEH-
HO, robLt mepuMeTp TpeyronpEnKa MNP 6Ll HauMeHbIINM,

Pewenue. Ilyers P — nponsBoabEad TOUKA oTpeska AC Tpe-
yronsuuka ABC, P, m P, — ee o6pasH npH CHMMETDHH OTHOCH-
Teasno OpaMHX AB u BC ccorsercrsenno (puc. 244). Ipamasa
PP, nepecexaer cropounl AB u BC cooTBeTcTBEHHO B TOUKax M
u N. B mpumepe 2 n. 18 Mu moKasaiu, YTO HEPHMETD TPEYTOIh-
BEEKa MNP apnseTcs HAMMOHLOIEM IOPE QUKCHPOBAHAOM IIONO-

' deEHHN TOYKH P. DroT mepmmerp

paBeR AnuHe orpeaka P P,
SamernaM, uTo EF — cpearas

avava tpeyroasaura PP P, Torna

1
EF=2RPR,

Pre. 244 Tockonsxy £ BEP + £ BFP =

= 180°, 1o Touxu P, E, B, F nemar

HA OFHOR oxpyXHOCTH ¢ AHaMerpoM BP. Orciona EF = BP-sinB.
CnepoBatenpno, jauHa oTpeska EF Oyner sanMenbmell opa HaM-
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Korna cagnars ypokv

mennmeii gaunEe orpeska BP, To ecTh TOrAa, xoras BP — BrIcoTa
Tpeyroasauka ABC. )

Ha pucysre 245 orpesox BP — sBricora TpeyroasEuka ABC.
CrpoEM WCKOMEI TpeyronxpERX MNP yno 3BaKOMOMY AJTO-
- PHTMY.

H3 mocrpoeHnAs CaeRyeT, IT0 NepUMeTR Joforo Zpyroro Tpe-
VrOJAbHAKA, BEPIIAHB KOTOPOTO JIeKAT Ha CTOPOHAX TPEYIOALHH-
ka ABC, Gonpie mepHMeTpa TpeyroasEMka MNP. Ioaromy He-
KOMEI TPEYTOILHUK ABIACTCS eXRHCTBEHARIM — 3TO HOCTPOSH
. TpeyroasHuK MNP, . :

STOT ke TPEeYrOABHMK MOMKHO IIOJNYIHTL, IIPOBEAS BEICOTHI A3
BepmuH A u C,

CrenosaTelbEO, BePUIMHN HCKOMOTO TPEYTOJEHHKA — BTO
OCHOBAHHAA BHICOT JAHROIO Tpeyroasauka 4BC. Taxkoli Tpeyronb-
HHK HA3L1BAIOT OPTOLEHTPHYECKHM. :

IIpamep 2, [IycTh Towka 0 — NEHTD NPABMJIBHOTO R-YTOJIB-
mnxa A A,.. A (puc. 246). Horasxnre, aTo '

OA +0A4, +...+0A_ =0,
Pewenue. Iycrs OA, +0A, +...+0A, =a. Pacemorpum 1o-

BOPOT ¢ menTpoM (O HA yroa %, HanpuMep, HPOTHB 4acoBOMH

erpenxu. OueBHAHO, ITO NPH TAKOM HOpeofpazoBaHHU ofpazoM
JAAHHOTO N-YTOABHEKA OyZer aToT XKe n-yrorseEnk. ClefoBaTesHo,
HCKOMAA CYMMa He W3MEHHATCA. A 2TO BO3MOKHO JMINE TOTAS,

xoraa a=0.
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N pumep 3. Bayrpu Tpeyroapanxa ABC,
BCEe YIIH Kotoporo Memsme 120°, waitamre
Taxyo Touky T, urobu cymma TA + TB + TC
OHa BauMeHbmeH.

Pewenue, Ilycte T — npOH3BONBHAA
TOMKA AaHHOTO TpeyrojbuuKa ABC (puc. 247).
PaccMoTpHM DOBODOT ¢ UEeHTPOM A Ha yroa
60° no wacosoit crpeare. Ilyers rouxm T,
u C, — ofpasu Touex T u C cooTBeTCTBEHHO
(puc. 247), Tar Kak TOBOPOT ABIACTCHA JBH-
aenunem, o T,C, = TC. OueBHaEO, UTO Tpe-

o yroumux ATT, asngercs pannoc-mponnnu Torma AT =TT,.

Hueenm; TA+TB+TC T, +TB+TC,.

Ionarao, 9ro cymMma T'T, + TB + Tlc1 6yne'r HalMeHbIIeH,
-ecmu Toukm B, T, T,, C, nexar ma opuoit npamoit. Ilocronsxy
Z1=4£2=60° 10 310 YCIoBHe OyAeT BRITOMHEHO TOrJa, KOrga
Z8=4144=120°

Tar xak yrox AT ,C, — obpas yraa ATC npr yxazaHHOM DOBO-

. . poTe, TO AOJKHO BRINOAHATLCA yoaopue £ ATC = 120°, .

HArax, rouxu B, T, T, n C, Oyayr npunaznexRaTs ogHol npamoit
TOrAa H TOJBKO TOrga, Koraa £ ATB = /£ ATC = 120°, Orcioga
£ BTC =120°, B

Taxnm obpasom, cymmMa TA + TB +
+ T'C 6yaer sapMerbLIel, ecan £ ATB =
=Z BTC = £ ATC = 120°.

 Haiiti Toaky T MOKHO, HAIIDHMeD, mo- T
crpoue I'MT, m3 KoTopHX oTpesxm AB 4 c
u AC sapumt nox yrnamm 120° (puc. 248). Prc. 248

IlonaTHO, 9TO €CJIH OZHH H3 YIJIOB TPe-
yroasEnia ABC He Mensme 120°, To TOUKA DepeceYeHnA IOCTPO-
eHHHX Ayr He GyAeT pAacIONOMKeHA BHYTPH TPeyroasnuKa. Moxuo
HOKAa3aTh, YT0 B TPEYTONBHAKE ¢ YIJIOM, He MeEbmuM 120°, Tou-
xa T, cymMma paccTosHHH 0T KOTOPO# A0 BepINMH TDEYTOJLHMKA
ABNAETCA HamMeHbIIeH, COBNAJaeT ¢ BOPMIMHOM TYHOTO yria.

Hpumép 4. Orpeaku AA , BB, 1 CC, — BHCOTH OCTPOYTONE-
HOro rpeyronasauka ABC, loxasure, 4T0 pasmyc onmcanuod

204



Korna coenaHel ypoku

oKpy®EocTH Tpeyroarauka ABC B ama pasa Goasme paguyca
OHHCAHHOH ORPY:HOCTH Tpeyroubanka A,B C,.

Pewenue. Ilyets npamuie AA,, BB, u CC, nepecexaior onu-
CAHHYI0 OKPYKHOCTS TPeYTOAbHNKA ABC COOTBEeTCTBEHHO B TOYKAX
M, N n P (puc. 249). loxamem, uro HA, = A M, rge rouxa H —
OpPTOIEHTD TpeyromsHEka ABC,

Prc. 249

Hmeem: £L1=22=90°- £ ABC, -

¥V 2 7 3 paABHE KAK BINCAHHELE, ONAPARINEECE Ha Ayry MB.
CnepoBaTeasHo, £ 1=/ 8.

Torza B Tpeyroasaure HCM orpesox CA, amnserca Ouccek-
Tpucoif u BrICOTOM, a clefloBaTeABHO, H MeAuaHoili. Orcioza
HA =AM.

Aranornuno HB, = BN, HC, =CP. _

Teneps NMOHATHO, 9TO TPEYrOABHAK MNP roMoreTHWeH Tpe-
yromsEHKY A B .C, ¢ nerrpoM H n xospdanmertonm 2. Toraa pa-
AUYC ONMCAHHOH OKPYXKHOCTHM TpeyronsHMKa MNP B nBa pasa
GoasIe paguyca OMACAHHOH OKPYXKHOCTH Tpeyroabhuka A B.C,.
-OcTasIoch 3aMETHTh, 4TO TpeyronsHukd MNP u ABC snucasn
B ONHY OKPY:KHOCTD. ' '

205



v r -
§ 5. leomerpuyeckme npeobpazosaHns

3ALAHUE B TECTOBOW ®OPME «MNPOBEPb CEGfl» N+ 5

" 1. Kakoii #3 0Tpe3roB MOXeT ORTH 06pas3soM oTpesra AB npu
Asmaxennu (puc, 250)? . :

A) MN; B) PQ; B) EF; I') DC.

2. Yramnure ypasHerne o6pasa nNpAMol y = 2x IpH napai--
AensHOM nepenoce HA BekTop a (0;1).

Ayy=2x+1; Bly=x+1;
T By=2x-1; MNy=x-1.

3. Kakaa H3 NpaMHX, H300paeHHRIX HA pHcyHKe 251,
MOkeT OHTEH 06pa3zoM NMpAMO ¢ HPH HAPAANETILHOM NepeHO-

~ce?

A) b; . B)e B) d; I') a.

M2 D d
p -

- \ - F -
B \ ) a

Al e C ; / \

Pac, 250 Puc. 251

4, Kagaa darypa gMeeT TOJABKO OAHY OCh CHMMETPHHA?
. A) xsagpar; B) oxpyxknoctb; B) nmapaGona; I') orpesok.
. 8. IIpn xaKux sHAYEHUAX X B y TOURK A (—-1; y) 1 B (x; 6)
CAMMETDMYHBI OTHOCUTENBbHO OCH abcnucc?
A)x=-1,y~=6; B)x =-1, y=-6;
Byx=1,y=-6; Mx=1,y=86.
6. Kaxaa ¢urypa uMeer HeHTP CUMMETDUN T _
A) Tpeyronpuuk; B) orpesox; B) tpanenma; I') yron.
7. Kakaa ¢uarypa EMeeT ImeRTp CHMMETPHM H OCh CHMMe-
TPEH? -
A) paBHOCTOPOHHHUI TPEYIONLHUK;
B) mapannenorpaMm;
B) pasroGOKaA Tpanemud;
. T') opamas.
8. Ilpn xkakux 3HAYEHHUAX X U ¥ TOUKHU A (x5 7) 2 B (—4 y)
CAMMETPRYHEI OTHOCHTEIRHO HAYAJIA KOODAHHBAT?
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3apaHue B TecTosol (popme «MpoBepk ceGa» N2 5

Ayx=4,y=-T; Byx=-4,y=T;

B)x=4,y=T; MNx=-4,y=-1.

9. Touka 0 — HOeHTDP DPABHUJILHOIO BOCBMEYTOJILHUKA
"ABCDEFKM (puc. 252). Yramxure o6pas croponsl EF npu
. IOBOpOTE BOKPYT TOuKR O mo 4acoBo¥ cTpeake Ha yrox 135°.

A) AB; B)BC; - B)AM; . T) CD.

10. Hpozonxenusi GoKOBHX cTopoH AB m CD tpamenum
ABCD (puc. 253) nepecexatores 8 Touke M. Yraxure KoaddH-
IUEHT TOMOTETHH € NEHTPOM B Touke M, npn KoTopoit oTpesok
BC apasaerca obpasoMm orpeska AD, ecim AB: BM=7: 2.

2 . i
A) 73 B) 3 B) %; N -g-

. .
/BAC\ .
A D

Pac. 253

11, Touxa M (6; —3) — o6pas rouxn N (2; 1) opm roMorerun

¢ KoodhdunuzenToMm -%. YRamuTe KOOPDAMHATR IEHTPA T'OMO-
TeTHH.
-A) (8; -2); B)(8 ~1); B)(-52); .I')(-8;1).

12. Ilpamasn, napannensHan cToporRe AB Tpeyronsrura ABC,
nepecexaer ero ¢cTopoRy AC B Touke E, a cropory BC — B TOW-
Ke F. Hafinure mromans Tpeyroasaura CEF, ecnm AE : EC =
=3 : 2, a naomans rpeyronenuxka ABC pasra 75 cm®.

A) 36 cu?; B) 50 cm®;  B) 30 cu?*  T') 12 cw?.
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§ 5. NleomeTpuqeckie npeobpasoBanns

. I‘ITDI"H DR
° L |

B 3TOM ITAPATPAQE:

¢ OLLIH BBEACHLI TAKHE MOHATHA:
» mpeoGpasoBanue GUTYDH;
> ofpas m npooGpas PUrypH;
> nepanneXpHLIH nepesoc;
»> ABMKEHHE;
» TOXAeCTBeHHOE OPeoOpA3OBaHES;
» HeRTpAJILHAA CHMMETDHA;
» ocePad CHMMETDHA;
» HOBOPOT;
» roMoreTHs;
» npeofpasoBaRne MoRoGRA;
& BLI Y3HAJM:
.» Kakue GUTypLI HAZLIBAIOT PABHBIMH;
» KaxHe PUIypH HASHIBAIOT NOZOOHEIMHT;
» B KAKHX cay4adx ropopar, 4ro Purypa HMeer
OEeHTP CHMMETDMH, 0Ch CHMMETPHH;
® BEl MBYINAH!
» CBOMCTBA ABRMIKECHAA;
» cBoiicTBa roMoreTHH;
» cBolicTBa npeofpasoBanua nogodud;
» TeopeMy 006 OTHOmeHHH miaomage# mogoGmEIX
MHOTOYTOJABHAKOE.
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HAYAJIbHbIE CBEAEHWA
' Mo CTEPEOMETPUU

TMpW M3y4eHum 3Toro népa(paqag Bbl O3HAKOMWTECH C TAKAMM NO-
HATUAMM. CKpeLLMBAaOLLMECH NPAMbIS, NAPanNnenbHble NPAMan v
NAOCKOCTb, NAPANNENbLHBLIE NIOCKOCTH, PAMAst, NePReRANKYNAPHARA
MNOCKOCTI, NePReHANKYNAD K fNOCKOCTA, MPU3Ma, NPAMAA NPUaMa,
MAPaMUAA, LAMAHAD, KOHYC, Wap.
‘Bbi uzysuTe hopMynkI ANA BbiYUCNeH U 06BEMOB NPAMOA NPU3MBI,
NUpaMUAaB], WARMHAPS, KOHYCa, Wapa.
* " Bbl y3Haete, YTO HA3LIBAIOT AAOLLAALIO NOBEPXHOCTU NPU3MBI,
+ MPpaMKUALL, UWAMHOPA, KOHYCA, Wapa, 1 HAYYUTECh UX BLIYMCIATD.

20. fpAMbI@ ¥ NNOCKOCTH B NPOCTPaHCTBE

" BH 3aBepIINAH H3YYeHHE KypCca IIJIAHHMETDHH — pasfena
' reOMETPUH, H3YHAIOINEero csoiticTBa (DHTYD, PACHONOMEHHEIX
B ofgHO# maockocTd. OAHAKO GOJBLINMHHCTBO OKPYMKAIOIMUX HAC
" GO'BERTOB HE ABJIANOTCH INIOCKHMEA. Paszes reoMeTpHH, H3YIAI0-
Inmﬁcnoﬁcmm_anpocrpmm,nmmpeouemneﬁ
(«cTepeoc» B mepeBoae ¢ IPEYECKOTO — ¢IPOCTPAHCTBEHHLIN»),
. Kypc crepeomerpun BH Gyzere usyuaTh B 10—12 kmaccax.
- Celiyac BN 03HAKOMHTECE ¢ HAYANLHEIMM CBeNEeHHAMH 3TOTO
. pasaeia TeOMeTpHH,
B crepeoMerpun HAPAAY ¢ TOYKAME M IPAMBIMME PACCMATPH-
. BaloT maockoctH. I[Ipefacrasienue 0 MIOCKOCTH AAI0T TOBEPX-
. HOCTHL ¢TONA, ByTOOALHOE mOJe, HOBEPXHOCTE BOZOeM& B beos-
BeTPEHHYIO IIOT'OAY.
HoHATHO, YTO BCIO IVIOCKOCTR, KAK B NPAMYIO, H306pasHTs
< Henb3a, Ha pmcyHrax maobpaxanT TOJBKO
| 4ACTb IIOCKOCTH, Yamle BCEro B BHAE HApaJjiie-
" norpaMMma (puc. 254). Kax nmpaBuno, MIOCKOCTH
ofosravanT GyKBaMHu rpeueckoro aaxdaBuTa: ,
o, By Yoo « _ Pne. 254
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§ 6. HauanbHbie CBEASHWA NO CTEPEOMETPHN

Br 3HaeTe, YTO NpAMaR OAHOSHAYHO 3afAeTCH Jnoﬁuun )
EBYMSA CBOMMM ToOUKaMH. CleZyiOniHne YTBeDRACHUR ylcaabma
107, RAK ORHOSHAYHO 38JATH ILJIOCKOCTh:

qepes TpH TOUKH, He JIeHKA-
oMe Ha ofHOH mMpaMoii,

MOKHO IPOBECTH ILIOCKOCTE
H OpUTOM TOALKO ONHY

vepe3 ABe NepPeceKalommecsa
npAMEIe MOKHO HPOBECTH
IAOCKOCTD B IIPUTOM
TOXRKO OAHY '

Yepes ABe MAPAJLIEIBHELE
NpAMEIe MOXKHO TIPOBECTH
IVIOCKOCTH B IPHUTOM
TOABKO OfHY

9Jepes NpAMYIO H TOYKY,
eil He TPUEALTIEKANIYIO,

MOMHO IPOPECTH MNOCKOCTH
¥ NpuTOM TOJABKO OAHY

To, 4TO Uepes TPHU TOUKH, He JexKamniue HA OFHON NpsaMoii,
MOKHO IPOBECTH OJOCKOCTh H HPHTOM TOJNBKO OXHY, NO3BOMNA-
eT 0603HAYATE IIOCKOCTS JIOOHME TpeMsA ¢ TOYKAMH, He Je-
JATTUMM Ha OAHOH npamoi. Tax, Ea pucyrke 255 nsobpaxe-

Ha IIocKocTs ABC.

Ha pucynre 256 naoﬁpa.mena npaMas ¢, Nepecexkaoman

ILNOCKOCTE O B TouKe A.

Ecnu upAMas ¢ B IJIOCKOCTH ( He HMe0T O0IMMX TOUCK, TO
' MX HASHEAIT NApaLIeNsERMEA (puc. 257). [TumyrT: 4 || o.

' //\// 7

7 Puc. 255
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~ 20. NpamMble ¥ AJIOCKOCTH B NIPOCTPAHCTBE

ITpamas a MOXeT IPpEHANJIEIKATE ILIOCKOCTH o (puc. 258),
OpUuYeM CIOpPABEUINBO TAKOE YTBEDKIACHHe: ecau J6e mouiu
npamoii npuradaexmam nroCKOCMu, Mo 8CA NPAMAI NPUNAD-
Aexcum amoit naocrKocmu.,

Ha pucysxe 259 msofpakeHa npAMas @, NepeceKarlias
ILIOCKOCTh (L B TOUKE A TAK, UTO OHA NEPHeHAXKYIAAPHA A1060H
OpaAMoM, MpHBASIe:Kamell IIOCKOCTH H Npoxoiasmeif gepes
Toury A. ToBOpPAT, YTO NPpAMAS ¢ NePICHAAKYIASPHA ILIOCKO-
CTH ¢, ¥ 3a0UCHBAIOT @ L Q.

Hpenc'rmenue 0 ApaAmMoi, nepnemmlcy.napnoﬁ IWIOCKOCTH,
Jaer BePTHKAABHO YCTAROBJIEHHAA MauTa (pre. 260),

=

Puc. 268 Puc. 259 ‘Puc. 260

IyeTes npaMas @, NePNeHANKYAAPHAA ILIOCKOCTH (., Hepe-
ceKaeT ee B Touke A. Bruifepem Ha npamoit ¢ Touxy B (pme. 261).
OTrpesox BA HASHBAIOT NEPHOHAHKYAAPOM, ONYIICHHLIM H3
TOYKH B HA IINOCKOCTE O,

Ecan naockocetd o B B He uMeioT 00IMKX TOYEK, TO HX Ha-
36IBAIOT NapanTeasEsIME (prc. 262). ITumyt: o || B.

. Bi¢ -
/ - AY / - / : /
a4 - - .
5 | fa /
Prec. 261 Puc. 262
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§ 6. HauaneHele CBENEHUA NO CTEPEOMETPHY

Ha pucyuke 263 niaockocetu o u B nepecexaiorea. X mepe-
CeYeHHEM ARAHETCA IPAMAH 4.

3 xypca mWIAHMMETPUH BRI 3HAETE, UTO ABe OPAMEIe HA
IIOCKOCTH NEPECceKAIOTCH HAXM napaniedsHbl. B mpocrpancTee
BOSMOMEH H TpeTHil crocod pacmonoyxXeHAA ABYX npaMux. Ha
pucyHKe 264 maobpaKeHEl OpsaMHe g T b, KOTOpHE He Hmepe-
CeKAIOTCHE W HE JICHKAT B OFHOH naockocTH. Taxue mpamue
HAJLIBAIOT CKPEI{MBAIONHMHCH,

A /
/ \/\ / ) a
a 1
o \ .
. a "
\*/ /
Puc. 263 Pnc. 264
| ! g
®
1. Kak Ha3sblBalOT pasfeh reoMeTpuu, usyqalou.\uu CBOWCTRA q:nryp
B NpocTpaHcTee?
2: Kak 0603Ha4aloT NNackocTn?
3. Kax OQHO3HAYHO MOXHO 330aTh NNOCKOCTL?
4. Kakve BO3MOXHBI CNy4aun B3aMMHOIO PacnionoXeHua B NPOCTpaH-

cTBe: 1) gByX NPAMbIX; 2} NPAMON W NNOCKOCTH; 3) OBYX NAOCKO-
cren?

5. Kakue npamyio 1 rnnockocTs Ha3LIBaIOT NapannenbHbIMK?

6. Kak 3anucaTe, 4T0 NPAMAaNA ¢ U NNOCKOCTL o NapannenbHel?

7. Kakoe ycnoBue NPUHAANEXHOCTA NPAMOW MNCCKOCTH?

8. B xaxom ciy4ae roBopAT, 4TO NPAMaRA NEPNEHOWMKYNAPHA NNOCKOCTU?

9. Kak 3anucate, 4To NPAMAA @ U NNOCKOCTb & NEPNeHANKYNAPHLI?

10, MNoACHWUTE, YTC Ha3bIBAICT nepneu.quympom ONYLUEHHbIM U3 TOM-
KW Ha NNOCKOCTh.

11. Kakue nnockocTy HasbiBaloT napannensHbIMn?

12. Kax 3anucaTb, 4T0 NNOCKOCTU o M B NapannensHo?

13. Kakan reomeTpiueckan Qurypa AaBnaeTca RepecedeHrem AByX nNoc-
KocTein?

14. Kakue age NpAMsie Ha3bIBAICT CKPEMBAOWAMWUCA?
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20. Npamble nnocn_cocrvi B NPOCTPaHCTBE

YAPAXKHEHUS NN

791.° Croumbko nilocKocTe# MOKHO NPOBECTH YePes JBe TOUKA:

1) ommy; 2) ame; 3) Geckomewso MHOrO;  4) HH opHOU?

792.° Cronbro miockocTel MOMHO NPOBECTH YepPes TPH TOUKH:

1) oxny; 3) onHy M GeCKOHEUNO MHOIO;

2) GecroneqHo MHOIG;  4) OAHY MMM BHY. OAHOM?

793, Cromnxo WIOCKOCTEH MOMKEO HPOBECTH 9Epe3 XBe IMPSMLIE:

1) oxamy; 3) oany mwim HY OfHON;

2) GecKoHEYHO MHOTO; 4) ogay nnau GeCKOHETHO MHOrO?

794.° CrONMEXO0 TWIOCKOCTEH MOMCHO NPOBECTH 9ePes OAHY IPAMYIO:

1) opny; 3) uu ogmoi;

2) 6ecroHEOUHO MEOIO; 4} GecroHEUHO MHOIO KM HH OZHOH?

795.° Yepea Tp# TOUKE NpPOBeAeHH JBe muockocTn. Kak pac-
TONOKEHM STH TOUKK? _

796.° Toura A Ae IPUBAANTEKUT OAOCKOCTH 0. CKOABKO cymie-
CTBYET HPAMEX, HPOXOAMIMX UePed TOUKY A H IapANJIENbHBIX
ILIOCKOCTH O

1) ogna; 2) pBe; 3) becxomeuno MHOTO; 4) HM ozHOI?

797.° BepHO NH YTBep:# aeHue;

1) ecnu npaMas ¢ nepnen,mmcynspaa npamoit b, nemameit
B ILAOCKOCTR ¢, TO a | 0 .

2) ecau paMad ¢ He NEPNEHAMKYJIADHA INIOCKOCTH (, TO OHA
HE NePHEHAMKVAAPHA HHU OfHON npAMOI 310l miuocKocTH?

798.° M3 TOYKH A ONYIIEH NepHeHguKyaap AB Ha nI0CKOCTE O, |
Touka C UPpRHAKICHAT IWIoCKocTH o. Hadigure:

1) AB, ecout AC = 13 e, BC =5 cm;

2) AC, ecxn AB=4+3 oM, £ ACB = 60°. _

799." U3 rouxm M onymen mepmeaankyaap MK ma mnoc-
KocTs B, Touxa P npuHaznexut naockocty . Hadpure:

1) MP, eciz MK = 8 cm, KP = 6 cu;

2) MK, eciu MP = 10 ¢, Z MPK = 45°, :

800," Moryr ar ABe WIOCKOCTH KMETh TOALKC OfHY ofmyio
TOURYy?

801." Moryr s TPH IJIOCKOCTH HMETH TOJNLKO OXHY 06mIYIO
rouxy? OTBeT NMpOMLMOCTPRPYHTE, UPHBeAA UPHMED M3 OKDY-
JKAFOINel cpefEl.
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§ 6. HavanbHbie ceefieHus Nne CTepeoMeTpuv

802.° lIpaMas @ B WIOCKOCTE O NAPAAAeNnLHE. CKOMBKO IAO-
CKOCTeH, NapanfesbERX ILTOCKOCTH o, MOMKHO nponecm yepes
npaAMYIO !
1) ogny; 2) npe;  3) GecKoHeIHO MuHOro; 4) Hu oxHOR?
803." TIpamMasn nepecexaeT OAHY H3 NBYX OAPANNENBHHIX ILIO-
ckocTel. KaxoBo B3auMHOe pACIIONOKEHENE JARHOH IPAMON B BTO-
poii u3 ockocreit?
804.° Kanecmo,qmnpauaaanapmenmauaamonnamocm
creit o 1 f. KaxaM Moier SHTh B3aEMHOE PACTIONOXKEHHE MAOCKO-
creit o 1 f§? ’ ' A
805.° Touka A NeXxUT BHE MACCKO-
¢TH O, Toukm B, C m D npuragnexar
" AocKoeTH o (pre. 265). YramuTe THEMIO
nepecevenna; 1) muockocreit ABC u ACD;
' 2) nnocrocreii o u ABC. :
806.° Touxa A JgexHuT BHe HJIOCKO-
CcTH O, TOUKE B, C 1 D npHBRagIemar
IIOCKOCTH O (puc. 265). YRamuTe JHBNI0 Pnc. 265
nepecevenusa: 1) wrockocret ACD u ABD; '
2) maocrocreil oo u ACD.
807." Ha pacynke 266 yraxare naoﬁpamerme 1) mepecexap-
WMHUXCH BPAMHX; 2) napamxenm TPAMEIX; 3) cnpemnnammx
¢ IPAMBIX.

a) - 6}
Pnc 266 ’

808." Hpauaa a nepecenae'r cropory AC Tpeyroavaura ABC,
KaxoBo B3aMHOE PACIIONOXKEHHe OIPIMEIX g nAB eCJIM NpaMad ¢
Be JIC)KHT B WIOCKoCTH ABC?

809.° ITpanaa m napantenssa cropose DE -rpeyrom.ma DEF,

Kaxoso s3amMmoe pacnonroxenne npaMux m u EF, ecau npa-
MAd m He JOKUT 8 nockecTy DEF?
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20 MNpaMble U NNOCKOCTH B npocrpancrae

810.° Bepao am YTBeDHICHAS! :

1) ecnm npaMag ¢ mapaanenpHa npaMol b, nemameﬁ B ILIO-
CKOCTH (, TO IPAMASA ¢ DAPAJLIENLHA ILICCKOCTH O

2) ecsM NpIMAS ¢ He UAPAANEIbEA OPAMOR b, Jemanied B mLIo-

. CKOCTH O, TO OpAMAas ¢ He MAPANICABHA IIOCKOCTH O}

3) ecom OpaMag g mepeceKaeT IIOCKOCTE B, a mpsMas b npunax-
JISKHT ILUIOCKOCTH f§, TO DpAMANA @ mepeceraeT NpaMyIo b;

4) ecxm gBe DpaMule He MMEIOT O0UIMX TOdYEK, TO ORH Iapai-
JeLHbL;

5) ecam npaMag mepeceKaeT OAHY H3 ABYX NapaJeNbHhIX
OPAMBIX, TO OHA HEPECeKAeT B BTOPYIO IPAMYIO;

6) ecnu npamMas DapaIeNbREA IIOCKOCTH, TO OHA IADALIEABHA
mofofi TpaMoil sTOM NIAOCKOCTH;

7) ecnam ABe MAOCKOCTH HAPAIJIENLEE OXHOE K ol axe npamolt,
TO 3TH ILIOCKOCTH MAPAJIICNIBHEL,

8) ecsn npamule a ¥ b He mepeceralOTCd, TO OHHE He JeIKAT
B OAHON IJIOCKOCTH? _

811." Touru A, B, C u D He nexar B ogHo#i nnockoctr. Kaxo-

BO B3ANMHOE PACION0KeHAe NTpAMNX AB u CD?
812" Touxa K sexmr BHe NIOCKOCTH Tpeyroapauxa DEF. Ka-
KOBO B3AHMHOe pacmosoxenue npanux DK u EF?
813." Yz TouKu A onyimen nepuenguKy1ap AB Ha NIOCKOCTD L,

rourk®x C m D OpHESAAeRAT NAOCKOCTH O, AD=10V3 CcN,
£ ADB = 60°, £ ACB = 45°, Hafinure zaumy orpesra AC.

. 814." Ua Tourn B omymen neprerankynsp BM na mrockocts f,
‘rouku A 7 C npaHaAmemar wiocxocrd B, BC =17 cu, MC = 8 cm,
Z BAM = 30°. Haiigure anuuy oTpeska AM.

815, Hs rouryu A onymen nepneERKynap AD Ha ILIOCKOCTD O,
ToukE B r C npupagnexar aaockocrn ¢, AB = 25 cM, AC =
=17 em, BD : DC = 5 : 2. Hallapre Anuny nepnenxuxynsapa AD,

816." Yz rouxnu B onymien nmepneHAuKynap BO HA WIOCKOCTD ¥,

. TOYKK A n C upmHagaemar wrockocta ¥, AB = 12 cm, BC = 30 ¢u,

.AO : OC =10 : 17, Haiiante naany orpeaxa AO.

817." U3 TouKM A onymeH NepnesAuKyIsp AD Ha NIOCKOCTS O,
rouxkH B m C npunammemar mirockocru . Haliaure paccrosmue
Meskny TouKaMu B u C, ecxn AD = 6 e, AAB.D 46°, L ACD =
= 60°, £ BDC = 150°,
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§ 6. HauanbHble CBEASHAA NO CTEPEOMETPUA

818.” Us Toukm M omymer mepneHamxyaap MB Ea mio-
cxocTs f, Tourn A B C npuragnemar miockocrn B, MC = =43 cm,
L MCB=30° £ MAB=45°, ZABC = 135“ Haiianre paccrogane
Mex Ay TouxkamuE A u C.

%VHPA)KHEHMR ANANOBTOPEHA NN .

819. Ozun B3 yriaos HapealeslorpaAMMa PABEH INOTYCYMMe NBYX
ero yrios, Halizmre yram mapaLresorpaMMa.

8§20. OnHa M3 CTOPOH TpeyroALHHKA HA 1 cM Gonbsme BTOpoOMt
CTOPOHH M HA 1 cM Mempme Tperheii. Halizure mepumerp Tpe-

YTOIBHHKA, 6CIH KOCHHYC CPeJHEr0 HO BeJIMIHHE YIiia paBeH %

821, Nloxaxkure, 4TO TPEYrOJBYHK C BEPINMHAMM B TOTKAX
A (1; 2), B (2; —3) u C (8; 3) apaa¢Tca papHOGEAPEEHRIM, B BhI-
YHCAHTE €TI0 IJIOMAb,

21. Mpamasn nbusua. Mupamuga

B cTepeoMeTpHH, KpOoMe TOUEK, OPAMBIX H HAOCKOCTeH, pac-
CMATPHUBAIOT TeOMETPHYSCKHE TOJA. IIplmepam)l TeR ABIAIOTCH
MuoTorpaEnuKE (puc, 267). [IoBepxHOCTs MHEOTOTPARHEKS COCTO-
AT A3 MHOrOYyroJbHUKOB, X HASHIBAIOT rPAHAMYM MHOTOTDAHHHKA.
CTopOHE MHOTOYTOJALHUKOB HAZHBAKT pefpaMu MBOTOTDAHHHKA,
a BepHOIWHEI — BepPIINHAME MHOTOTPAHHHKA.,

e :
4§ e

; o Pac. 267
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21. Nipsmas npuama. Nupammaa

B 5 xaacce BR DOZRAKOMEJIUCE ¢ OAHUM M3 BHAOB MHOrOrpas-
‘HEKA — IPAMOYTONHHBIM OADA/IeNeTHOeAOM M €r0 YACTHRIM
BuoM — KyOoM. Ha pucynke 268 mzobpaxken mpsMOyToJbHEIR
. mapamnenenunes ABCDA B C D, o
IIpaxoyroasHEI# napmenenune,u ABJLACTCH HACTHBIM BHAOM
" IIPH3MEI.

MHoOrorpanEHEK, naoﬁpamennuﬁ Ha puUcYHKe 269, aBasercH
TeCTHYTONLROi npraMoi. [lse ero rpann ABCDEF n 4. B.C D.E F
PABHEIE IIECTHYTOABHUKH, JEKAIMNE B NAPANNCABHBIX nnocrco-
crax. X HASHIBAIOT OCHOBAHAAMHN NMpH3MH. OcTalbHBle HIECTH
rpaEe#i — 910 napamnenorpaMmel. X Hasmsaor 6OKOBRIMA rpa-
HAMHE OPH3MEL,

B, (;'J
At
oo
A f’ D
' Puc. 268 . Puc. 269

Pelpd mpuaMel, TPUHAZJIEKATIE OCHOBAHIAM, HASLIBAIOT pefpa-
MH OCHOBABMIl IPHAMEL, 4 OCTANLEEE pelpa — GOKOBLIMEA pefpaME
npassMel. Bee GoxoBrie pefpa IPASME TAPAJLTENLHE ¥ PABHE,

AHANOTHYHO MOXMCHO N'OBOPHTH O N-YTrOALHOH ImpH3ME.

Ecnn 60x0BEIe pebpa OpHSMEI HePOEHAHKY-
AAPHH TJIOCKOCTH OCHOBAHHA, TO IPHA3MY
' HasHBaloT npaMoii. Ha prcyaxe 270 maobpa- A
¥eHA NPAMAA NATAYTOAbEAR nNpU3Ma. Boko-
BHIE TPaHM OpaMoit IPHIMBl ABNAIOTCA OPA-
MOYTONRBLHUKAMH,

IIpaMoyTonsEHIH napwmenemmen — 370
YACTHHIE BAZ IPAMOYTONBHON MPA3MEL Ak ~Jp

Haomans 60xoBOR MOBEPXHMOCTH NpPNS-
MBI — 3TO CYMMa mroma,neﬁ BCexX ee GOKOBEIX B c
rpaHeii. , . Puc. 270

| b
o

™

2]
)

-

5]

L-_- = X ]

Y
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" § 6. HauanbHbie CBEREHNA N0 CTepeOMETPM )

Teopema 21.1. Hrowadv boxoeoid noeepxnocmu pu.uoli
RPU3MB DASHA BPOU3BEICHUI0 NEPUMEMPA €€ OCHOSGRUR KA |
dauny 6oxoeozo pelpa. L

Hdoxaszamexzrvemeo. © Ilyers a,, 8, ...y 8, — CTOPOHH OCHOBA-
HEA OPAMOiL IPUaMEL, A — pmeaa Goxosoro pebpa, P, — nepuMerp
ocHOBaRuA, S, -— naomazs Goxoso# mosepxmoctH. Ilockoabky °
COKOBBIe TPAHH NPAMON OPHEMLI — IPAMOYTOILHUKH, TO '

Spx=h+ah+. .. tah=

=(a,+a,+.. +a)h P _h A
IMnomans nonepxnoc'm NPH3ME — BTO cyuma nnoma.neﬁ BCEX -
ee rpaneit. :
O6oamauks IIOmMANL OCHOBAHKA S, MOXKHO BAIACATE OuEBH-
HY10 $opMyAy [AfA HAXOXACHHA ILACINAAYN S NOBEPXHOCTH HPHIMBL:
8=8, +28
Karoe reoMeTpaIecKoe TeI0 HMeeT OnpeAeTenHEll obpeM. 3a
eAHHUIY 00HeMa IPHHNMAIOT xyﬁ, pebpo KOTOpOro PABHO eANHM-
e AJHHLL
O6sem V npamnoll npuzmm euiiuciziom o Gopmyie

V=8_h,

rae S — IIOHaAbL OCHOBAHMSA IPHSMH, /i — A/yMHA GOKOBOTO
ra popMyna Gyzer AOKa3AHA B KYPCe CTEPEOMETDPUHE,
Ha pucynre 271 n306payxes MHOTOTDAHHUK, OfHA IPaHb KOTO-
POTO0 — MHOTOYTOABHME, & OCTAJBHEE — TPEYTONLHUKH, UMEOINHe
o6mmyio BepmmuRy. Taxoli MEOTrOTPaHHERK
& Bepm‘m“ HAsHBAKT MAPAMHAOH. Ity 061y BED-
f IMIARY HAJHIBAIOT BePIINHOMN MMPAMM/ILL.
I'pass, He COAEDKAIIYIO BEPIINHY IHDA-
MHZH, HASLIBAIOT OCHOBANHEOM IMHPAMH-
ABl, OCTAJbHEBIe FPAHH — GOKOBBIMH
TPAHAMH IRPAMHKIIEL. '
Pebpa, npuHagaexamniue OCHOBAHTIO,
- HA3LIBAIOT pefpaMu OCHOBAHKSA MHDPAMM-
Isl, ocTanbHBe pefpa — GoxoBHIME pe-
i _ " OpaMH THPAMEJILL.
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2. ﬂpﬁmau npusMa, Nupamuaz

Ha pucysxe 272 H306parkeHs! TpeyronbHaa mupamuaa SABC
- B UeTHpexyroassasa nupamuna SABCD, _
- IInomags MOBePXHOCTH NHPAMHAR — 9TO CyMMa mronwteﬁ )
- BCeX ee TPaBed. - )
. Jepnenauxynsp, oNymMeRALil u3 BePMUHEL IUDAMUIEL HA ILIO-
CKOCTh OCHOBAHHSA, HASHBAWT-BsIcoroli mupamman. Ha pucys-
Ke 272 o'rpeao}c SO — nuoo'ra NAPAMUALL,

Pnec. 272
O6sem V nupamudv. ehiviicasiom no popmyne
1
V — Esu - h"
rae 8, — IIOIIAAL OCHOBAHAA NUPAMHAN, h — ANHHA BEICOTH

IHpAMMIHL.
dra dopuyna OyAer foKa3zaHa B Kypee c-repeouerpnn
CBaAsh MeX Iy YaCTHEIMY BHAAME MHOTOIDAHHHKOB n.nmocu'pn
pyem cxeMa, Hso0parxeHEaa HA DHCYHKe 273.

"MHEOrorpanEURH




§ 6. HavanbHbie CBEAeHIA NO CTEPEOMETPMM

® 1. - 13 kakux duryp cocTout noaepxuocrb MHororpaHmea?
. Y70 HaZLIBAIOT TP3HAMU MHOTOIPaHHUKA? )
. YTO Ha3nIBalOT pebpamMn MHOTOrpaHHNKa?
Y70 Ha3LIBAIOT BEPLIMHAMM MHOTOTPaHHMKa?
. 4aCTHBIM BUAOM KaKOro MHOFOTPaHHWKa ABNAETCA NPAMOYTONbHBIA
napanhenenunen?
6. Kakoso B3aumHoOe pacnonoxel-me [MNOCKOCTeN, B KOTOPbLIX Nexat
© OCHOBAHWA NPU3MBI?
7. Kak Ha3zbIBaioT rpaHu npnamu OTNIN4HBIE OT €8 OCHOBAHMIN?-
8. Kakoi reoMetpuyeckon purypoin ssnnercs 6okosan rpaHb
NPHU3IMbL?
9, MosicHuTe, 4TO Ha3eBaloT HoKoBbIMY pebpami v pe6pam1 OCHO-
BaHUW NPU3MbI.
10. KaxoBo B3aMMHOe pacnonoxéHne 6okoebix pebep npusme?
11, Kakyo npr3mMy Ha3biBaIOT NPAMOW?
12. Kakom reomeTprieckon purypom aBnseTca Bokoeas rpaHb NPAMOiA
nNpM3mb?
13. Yro Takoe Anowane Gokosoil NnosepxHOCTU npusmm?
, 14. ChopmynupyiTe Teopemy o nnowann 6OKOBON NOBEPXHOCTH npa-
’ MO NPU3MBE.
-~ 15. Yro Takoe nnowans NOBEPXHOCTH npuamu?
16. 41O NPUHUMAIOT 33 eAnHULY 06bema?
17. Mo kakon cpopwné BEIMUCNAIDT 0ObEM NPAMON NPU3MBI? -
18. MosCHWTe, KAKOW MHOTOIPaHHKMK Ha3blBAIOT nnpamnnou.
19, Y70 Ha3bIRAOT BEPLUMHON NUPAMMALI?
20. Kak Ha3biBaIOT rpaHb NMPaMuAabl, He coaepxXallyio Bepu.lul-ly An-
pamugpl?
21. Kakue rpaHy nupaMuab Hassisalot 6okoBbiMn?
22. Kakue pebpa nupaMmnapl HaskwiBaloT GoKoBLIMA?
23, Kakue peBpa nMpaMuabl HasbiBAIOT peBPamMn OCHOBEHNA?
24 Y710 TaKoe NNowanb NOBEPXHOCTM NUPpaMMARL?
25. YT Ha3bIBAIOT BLICOTOR NMPaMMAabI?
26. Mo kakon HopMyne BbIMMCAAIT OObEM MpamMnge?

uu':n.wn
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21. NpAman npuama. Mupammga

i E YNPAXHEHUA M'
822 Ha pucynxe 274 usofpaxen npauoyrom.nuﬁ napanie-
- menuneg ABCDA B C D,. Yxaxure:

"~ 1) ocHOBaHHA napame.uemeaa,

2) GoxOBEIe rDAHN NApAILICACIANERA;

3) 6oxorme pebpa Napannelenunena;

4) pefpa HUXHeTO OCHOBAHMA NApPAAJeNCIHIECAa;
5) pebpa, napasnensunie peGpy AB;

6) pefpa, napannensusie pebpy BB, ;

7) peSpa, ckpemusatomuecs ¢ pebpom BC,

1 C‘

H
A‘I I D1

' A c
| B --=JC
A% D | B

Puc. 274 e Puc. 275

823.° Ha pucyske 275 nzobpaxena opaMas npnamaABCAlB C,.
chaam're o
1) ocHORAEMA TIDH3MEI}
2) GOKOBHE I'pAHN DPHAIMEI;
3) 6oxornie pelpa MPH3MBEL;
4) pebpa OCHOBaENSA NPHIMEL; .
8) Bce mapsl napaanenbANX pebep '
OpH3MEL. M
824." Ha pucynxe 276 maobpamena mi-
pammna MABC, Vramxure: :

1) ocHoRanue mUpaMuAH; A C
2) BepmVHY IHPAMEARL; _
3) Gokopple rpaHM NMDAMHABI;
4) Goxornie pefpa NHPaMHALL; B

Prc. 276

5) pebpa OCHOBAHHA MHPAMHJIEL.
' 21



§ 6. HauanbHbie cBefeHUSA NO CIEPROMETPHN

S 825.° Ha pucynxe 277 u3obpakena
mapamuaga SABCD.
Yuaxure:
1) ocHOBAHME TUPAMWIE;
A  2) BepIINEY NHPAMHBALL;
3) GoxoBne TPAHU MAPAMEALIEI;
B 4) 6oxoBrIe pefpa OHpaAMULRL;
Prc. 277 §) pefpa 0CHOBAHHA MTHPAMHUIEL
) 826.° HatiaaTe mlom;a,nb nOBEPX-

HOCTH H 00beM Kyba ¢ pefpom 3 cM.

- 827. Haiiaure mwiomaas 60K0Boil NOBEPXHOCTH, IIOINAAL nonepx-
BocTH B ofbeM DpAMOyroabHOre napaeremanesa ABCDA B C,
(puc. 274), ecom AB = 3 ey, BC = 2 cM, A4, = 5 oM.

- 828.° Haiiymre mromans GoKoBO# MOBEPXHOCTH, MIOIDAAL HO-

BEPXHOCTH M 00beM TpPAMOI TPeyroAbHON IPH3ME, OCHOBAHAEM

 KoTopol sBfAeTCd NpABHMNLEEIN TPEYTOILHKE €O cToponO# 6 cm,

a GoxoBoe peGpo paBHO 4 CM.

829." Hajigare mwromaas GOKOBOH NOBEPXHOCTH, MIOIIAAL IO-
BePXHOCTH 1 ofben mpamMolt geTHIpexyronpHolt NPHSMB, OCHOBA-
HHeM KOTopo#l ABJfeTCA KBAmpaT co cropoHoif 7 ¢M, a Goronoe
peGpo paBHO 6 cM.

830.° Haiiznre mnomane 60KoBoH MOBePXHOCTH, WICHAAL HOO-
BeDXHOCTH H 00meM NpAMOH npusMbi, n3obpamenHoit Ha pucyH-
Ke 278 (ZMuHBE OTPE3KOB AAHEL B CAHTHMETDPAX).

831." Haiipnre ninomaas 60K0BOHA NOBEPXHOCTH, ILIOMAAL 10~
BepxHocTH U ofbeM npaMolt nmpuaMul, u30o0pameHHOR BEA PHCYH-
Ke 279 (AAMEN OTPe3sKOB NAHBI B CAHTHMETPAX).

v 1 12
| = -
’ 10 I ;:- --?-- bl N 6

o 6500
/4 30°
13 14 8
a) 6) :
Pre. 278 ) _ Puc. 279
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21. Npaman npuama. MpamMuaa

832.° Bee rpaEX TpeyroasHoft OKPAMHALE — NPABWJBHEIE TPe-
_YTOABHEEH O CTOPOROHR a. Halizure mmoman: nOBEPXHOCTH HM-
. 833." OcHoBanme THPAMAZL! ABLIETCH KBAKPATOM CO CTOPOHOI
6 cM, a Kaxpgaa GoxoBas TPaHD - NPABMJILHEIM TDEYTOJBHHAKOM.
Haiigzre nriotiags 60k080i 0OBEPXREOCTA | MIOIMALE IOBEPXHOCTH
834.° Beruucaure ofben nupaMunsl MABC (puc., 280), ocHOBA-
HHe KoTopoit — Tpeyromeunx ABC, BC = 4,8 cM, AK — BhicoTa
rpeyronbuauka ABC, AK = 8,5 cm, MO — BHCOTA DMpaMBZH,
- MO =4.5 cu. _
835." Beruucnure o0beM nupamuast MABCD (puc, 281), ocHo-
- BaH@e KoTOpo#k — xBazgpar ABCD co cropouoit 6 cd, ME —
' pucora mupamuanr, ME = 7,2 om.

Puc. 280 Puc. 281

836.° Brrancure oﬁ'beu nupaMugs AMNKP (pnc 282), ocHo-
BAHAE KOTOPOH — UPAMOYTOALHHE MNKP MN = 1,2 cn,
NK = 2,6 cm, AD — BHCOTA mapaun-
Aei, AD = 2,5 oM.

837." Ocnopasue npAMoOH UPUaME: —
TIPAMOYTOJLHEL TPEYTONLERK, OAKH U3
KATeTOB KOTOpOoro pased 15 cM, a ru-
noTeRysa -— 25 cM. Haiigmre mnomane
TMOBEPXHOCTH U offbeM HOPH3IMEI, ecan
ee GoxoBoe pebpo paBHO 9 oM.

838." OcrosannenM HPAMOH IPASME
ABnAeTCH paEHOBOKAA TpamemHA ¢ OC-
HOBaHUAME 4 cM u 16 cM » guaroHa-
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§ 6. HavanbHbie caeaeHUA NO CTEPEOMETPUM

mio 2441 em. Haitgare naomans 60x0BOM DOBEPXHOCTH, ILAO-
maas DOBEPXHOCTH M o0beM ImpH3MLI, ecau ee 6oKOBoe pebpo
paBHO 17 cM.

839." OcnoBannme npaMoll NpA3MH — paBHOGeAPeHHEIA Tpe-
YTONLHAK, OCHOBAHHE KOTOpOro pasHO 24 €M, a IpOBeACHHAA
K HeMy BricoTa — 5 cv. Haltamre mromaas 60KOBO NOBEDXHOCTH
7 ofpeM IIpHSMLI, eclIH ee GoKoBoe pebpo pasHO T CM.

840." Hafizure maomanb NMOBEpXHOCTH B 06bem kyba, ecam
ARAroHAJE ero I'paHH paBHa d. .

841." Knaccman xomuara mmeer $HOpMY IPAMOYTOXLHOTO Ha-
pannelemnunena, H3MepesHs KoToporo pasHnt 8,5 M, 6 M u 3,6 M.
MoxHo Ju B 3Toll KOMHaTe pasMecTHTH, Ha ypox 30 yuamuxcs,
' €CJIH B COOTBETCTBAH ¢ CANRTADHEIME HOPMAME HA OAHOrO yaamie-
rocA AOMKEO HpEXOxETHeH 6 M® Bosgyxa?

842.° [Tonepeuroe cedenne YyTYRHOM TPYGH HMeeT (opMY KBa-
Zpara. BeemHsa mupuna TpyOs paRa 30 cM, a TomrmuEAa CTe-
HOK — 5 cM. HaiiznTe Maccy mOroMHOTO MeTpa TpylH, eclim OA0T-
HOCTH 9yIyHA cocTaBasaer 71,3« 10% kr/nd,

843." Ilonepeunoce ceuenue KaHapH mMeeT GOPMY PABHOGOKOM
Tpanenun, OCHOBaRUA Koropol pasAn 1 M u 0,8 M, & BEICOTA —
0,6 M. Cxoasko nomagobuTcs pabounx, 4TobH 3a 4 U BEIKODATH
- TAKYIO KaHaBY amauo# 15 M, ecxm 3a uac ognB pabounii BHIKATH-

Baet 0,75 m® rpynra?

844.° Canrox meau amunodt 50 eM umeer dopMy npamol npu-
8MBI, OCHOBAHHEM KOTOpPOH ABAAeTCA paBHOGOKAS TpaHeOusd, ma-
pasjiesbHEIC CTOPOHBI KOTOpOit paBEE: 6 cM | 14 cM, a GoxoBas
¢TopoHa — 8,5 cM. YeragoBNTe, €CTh IH BHYTPH CAMTKA MYCTOTHL
HAHN OH SABAAETCS COMOIIHBIM, €CJIM MAcCA CAUTKA paRHa 32 Kr,
8 OJOTHOCTL Meau — 9,0« 10% kr/a?. .

845." Haitmure nnomaas 60Kxo0Boit nopepXHOCTE THpaMuanl SABC,
ecan S4 =8SB=8SC=8cm, LASB=ZASC= £ CSB = 45°.

848." Haiipure nnomazs 60K0BOH MOBePXEOCTH THPAMBJIEL
SABCD, ecnut SA =SB =8SC=8D=6cm, L ASB= L BSC =
=/£ C8D = £ ASD = 30°, '

~ 847." OcHOBaHWEM IHPAMUAH SBAAETCA IPAMOYTOIBERIN Tpe-
YroJARHHAK ¢ KaTeTamMu 6 ¢M m 8 cM, BHCOTA NHPAMHAL! PABHA
12 cum. Hafizure ofbeM nupaMuzs:.
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22. UnnvHpp. Kowyc. Wap -

848." OcmoBaEReM DAPAMAAE ABAACTCA PoMO, CTOPOHS KOTO-
poro pasHa 10 cm, a ogHa m3 graroHasedt — 16 cm. Halgure
ofpeM MEPAMBALI, €CAH ee BHCOTA paBHAa 11 cM. _

849." OcHOBaHKeM OMpPAMMAL! ABJAACTCA TPEYTOABLHHMK CO CTO-
poramu 17 cm, 17 cv ;1 16 cm. Haidiapre oﬁ'wu unpaunp.u ecan
e BLICOTA PABHA 20 cmM, '

850." Haiigure o6neM npauoﬁ upnsuu ABCA B,C,, ecnn
AiB d ZLABA =f, AB = AC, £ BAC = q.

" Haligure naomane GOKOBOH MOBEPXHOCTH B 06BeM IIPH-
moyronbaoro napauneuennnena ABCDA B.C D, ecnu AC m,
Z CAD =0, £ CAC, =.

852, Ocnonafmeu upaAMOit IPAGME ABCDAB.C, D ABIAETCH
pomb, AB=a, L BAD = a, £ ACA =. Hainmemomanbﬁoxo- :
Boii IOBEPXHOCTH B ofben IPHIMEI,

853." Haiizmre ofbem Tpeyroasaoit nupaMuarl, G0KoBEIe rpany
KOTOpON — pasHobefpeHHEe NDAMOYTOALHEE TPEYTOAEHMEKH C Ka-
TETOM 4. )

@YHPA)KHEHHSI AN NOBTOPEHAA IR .

834. llepnmerp napaanenorpamms ABCD pasen 48 cm, AD =T em,
Kaxywo cTopoHY mapaaienorpaMMa Iepecekaer OmecexTpuca -
yraa B? HaliauTe oTpeskH, HA XOTOPhIe GHCCEKTpHCA AEJIHT CTO-
POHY HADAAENOTPaMMA, _

855. [lza TPEYTOJLHEKA NMEIOT 110 ABE DARHBIC CTOPOHEL, 4 CYM-
MR YIJIOB MY COOTBETCTBERHO DPABHLIMH CTODOHAMH OTHX Tpe-
YrOJaLEKKOB paBHA 180°. Hoxaure, 4TO AAHHEIE Tpeyronbnmm
PABHOBENIUKH,

856, amea rowa A (5; 2), B (<73 1) m C (1; ~5), orpesox AM — . .

Megmana rpeyroasEnxa ABC. Cocrasbre yparHeRUe Ipamoii AM,

.22, UvnnmMap. Konye, Wap

B nopcegHeBHOM HHASHA ME JACTO BCTPeYAEMCa ¢ OPeIMETAME,
AMeMAMA GopMYy DuAMEBADPA: KoHCepsHad Oamxa (pme. 283), -
xoKxKeinag maiiba (pue, 284), KogoHHE 3.qan:na (puc. 285), 6ouxa
(pue. 286)
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§ 6. HauanoHble CBEAEHUA NO CTEPEOMETPUN

Pue. 288 Puc. 284 Puc. 285 Puc. 286

Iy MOXXHO OPEACTABUTE KAK TeJA0, NOXYICHHOS B PE3yIhb-
TATe BpaleHHA npaMoyronpHuka ABCD moxpyr oamoit m3 ero
CTOPOH, HampAMeD, CTOPORK AB (puc. 287) [pamyio AB HasH-
BAlOT OCLI0 WHIHHADA.

Croponut BC u AD, Bpamadach, o6pasyioT PaBHEE KDPYT'H, KOTO-
PhIe HAILIBAIOT OCHOBAHMAMY IRARBEAPA. IIpy BpameHNN CTOPOEK
CD obpasyerca NHAMBAPEYECKAST NOBEPXHEOCTD, KOTOPYIO HAShIBA-
10T GOKOBOM NMOBEPXHOCTLIO IHEMEAPA.

ITyeTs npu BpaIleHVH OPAMOYTOABHHUKA OT-
pesok CD aanan monomenme C D, (pme. 287).
R \ ¢ Tosopsrt, wro orpesox C D, — oﬁpaa orpezra CD.
Bee obpastr orpeska CD Haamam obpasyronpEmm
nuauHaApa, Bee ofpasyiompe muamHEApPA PABHEL
H napajnensue. KpoMe roro, kamaas ofpasyio-
Oaf NepHeEZMKYAAPHA NAOCKOCTAM OCHOBaHHWE
.-=43~==/D nununzpa,

Ecan GoxoBy10 BOBEDXHOCTH NUAMHAPA DA3-
pesaTh N0 ofHOY# M3 ero ofpasyiomux, a DOTOM

Puc. 287 P&3BePHYTL ee HA NAOCKOCTH, TO HOJXYYHM IIpA-
MoyroasHuK. OfHA H3 €r0 CTOPOH paBHa ofpa-
aylome#t, a AnEEA APYro#l cTOpOHH pABHA ANHHE OKPYHKHOCTH,
OrpaEAuUMBAONIel 0OCHOBAWME WRIMHADA
(puc. 288). ITonyyenanli NpaMOyroaLHuy 2nR
HAIBIBAIOT PA3BEPTKOR GoxoBoOi moBepx-
HOCTH URJIMEADA.

IInomaan Goropolf mokepxuoCTH IU.
AMEAPA S, PaBHA ILIOINAZU €e pPasBepT-
KH: _ Puc. 288
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22. Livnunap. Kowyc. Lilap

S, = 2Rk,

rae R — pamycocnonammnn,npa h — pnuaa
ero ofpaayiomeii. -

IInomams S nosepxuOoCTH mmnﬁm)a paBHa cyu
Me naomaau GoKoBoit moBepxXHOCTH H nnoma,qeﬁ
€ro OCHOBRHHIN:

S=8,_+29_,

me S . — IIOIMAAL OCHOBAHAA THAMHADA.
Obwen V IUAWHADA BRIHCIAIOT 0 dopmyie

= uth’

rae R — paamyc ocnonalma OUAMHApPA, h — mnaerooﬁpaaym ,
meit,

Konye MOXEO DPeACTABATE KAK TeAO, HONMYYCHHOE B Peayihkra-
Te BpallleHUA OPAMOYTONREOTO TpeyronbraKa ABC BOKPYT OZHOTO
43 ero KaTeToB, Hanpumep, KateTa AC (puc. 289). _

Karer BC, spamasacs, ofpasyer Xpyr, KOTOPHii Ha3HBAKOT -
ocHOBanmAeM komyca, Ilpn spamennn runoreHysst AB ofpasyercs
60x0BaA NOBEPXHOCTE KOHYCA, :

IIycTe nIpH BpaleHAH Tpeyronmmxa THIOTeHysa AB zaHana
nono:xkerme AB, (puc. 289). I'opopar, yro AB, — obpas orpes- -
xa AB. Bee oﬁpaau orpeska AB HASHEBAKT oﬁpaaynom KOHYCA.
Bee ofpaaylomue XOEyca PaBHBL.

TIpamyio AC Ha3HBAIOT 0CHI0 KOHYCA, 0TPE3OK AC — BEICOTOM
KOHYyCA, TOYKY A — BepmmHO# KoHyca. BricoTa KOByCca mepIeH-
AUKYISPHA IIOCKOCTI €0 OCHOBAHHS.

Ecam GoKOBYI0 NOBEPXHOCTH KOHYCA
! ! paspesaTs 1O OXHOM 13 ero obpasyomuX,
a 3aTeM DA3BEDHYTDb €€ HA NIOCKOCTH, TO
IOJMYUHM ceKTop. Paguyc aToro cekTopa
parern paume [ ofpasyome# KoHyca,
a AJuHA AYTH, OrpaHMgyuEBaomell cex- .
2=R . TOp, — NJIUHE OKPY>KHOCTH, OTDAHAYU-
Puc. 290 pawmell ocroBaEWe KomEyca (puc. 290).
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Tlonyuennwiil CeKTOP HABHIBAIOT PaaBepTroit GoroBoii nosepx-
HOCTH KOHYyCA.

Inomams Goxosol nonepxnoc-m xoHyca S, pasHa mloma,uu
€€ pasBepTKH:

8, =Rl

rae R — pappyc OCHOBAHES KoHyca, | — AnuHa ero odpasyiomeii.
" IIromaan S nOBEPXHOCTH KOHYCA PABHA CYyMMe IIOIIARH GOKO-
BOi TOBEpXHOCTH ¥ IJIOMIAZH €r0 OCEOBAEAA:

8=8,+8,

rAe S__ - Iiomaxb OCHOBAHAS KOHYCA.
O6Benm V xoryca BHYHCIAIOT 10 popMyre

V =2nR%,

. rae R — pajuyc OCHOBAHUA KOHYC&, i — JUINHA €ro BHICOTHL,

Bce ToukE npoCTPAECTEA, YAANEHHBE OT ZaHHON TOYKH Ha -
aaHHee paccrogamne R, obpasyior Gurypy, KoTopyio HasHBAIOT
chepoit (puc. 291). [auHyi0 TOYKY HASLIBAIOT MEHTPOM Cdeprl,
a uyncao R — paanycoM chepri. 6ol oTpe3ok, coeqHHAIOIMIE

'menTp cheps ¢ TOUKOM cepEl, TAKIKE HABLIBAIOT PAATYCOM cq)epu
Ha pucyuxe 201 toura O — nenrp cdepsl, R — paauye.

Teno, OpeAcTABASDINEe YACTh IPOCTPAHCTBA, OrPAHAYEHHYIO
ciepoil, BmecTe co cepol, HasupaloT mapoM. Chepy, orparmin-
BAIOINYIO IIAD, HASHBAIT NOBEPXHOCTHIO mapa. LlenTp n paxmayc
cthepnt HASRBAIOT TAKKE HEHTPOM H PAXHyCOM mIapa.

lap MoxaO APEACTABHTH KAK TEJO, NOMYYEHHOE B DE3yXbTATE
BPAIleHUA Kpyra BOKDYT oAHOro M3 Auamerpos (puc. 292),

IInomaan S noBEPXHOCTH WIAPA, TO €CTh lmomam, cteprt, BEI-
qHeaAwT oo dopMyae

s = 4@29 ’

rae R — paauyc mapa.
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22. Livnuuap. Kowyc. LLlap

- Puc. 292

®q NoscHUTE, KaK MOXHO NPEACTABUTD LIMNMHAP KaK TENO BPaLLIeHUS.
2. (MoacHUTE, 4TO HA3BLIBAIOT OCHOBaHNAMM, HOKOBOM NOBEPXHOCTLIO
1 oBpasyiIowmMn LKMAAPa. ‘
.3, KakoB0 B3aVMHOe pacnonoxerue obpasyiowmx uvmnﬂnpa?
. 4. KaKkoBO B3aMMHOR pacnonoxeHue obpasyoumx LMAMHADPA U RNOC-
' KOCTe# ero oCHOBaHWA? '
5. FioACHUTE, YTO HA3LIBAIOT OCHIO LMNUHAPA.
6. Kakas reometpuieckas durypa sBseTca passepkon 6okosoit no-
. BEPXHOCTW LMWNMHAPA?
- 7. No kako@ hopmyne BBINMCNSIOT NoWans Gokosoi noaepxmm :
. uMnMHgpa? .
8. Yemy pasHa nnouwiagb NOBEPXHOCTH UMAKMHAPa?
9, Mo kakow copmyne suiaucnsIoT obbeM uunuHgpa?
10, NorcHKTe, KaK MOXHO NPERCTABUTL KOHYC KaK TERo BPaLLeHUR.
11, NoAcHKTe, UTO Ha3LIBAIOT OCHOBaHWeM, BOKOBON NOBEPXHOCTLIO
_ 1.00pazYIoLIMMKN KOHYCA. '
12, NoAcHUTE, 4TO HA2BIBAIOT OCBIO, BbICOTOVI 1 BepLUMHOW KOHYCa.
13, Kakan reometpurieckan (urypa sensetca paasepTKou 60(030»1 no-
. BepXHOCTU xouyca'?
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14. Mo kakown hopmyne BbMUCAAIDT ANoWaaL GOKOBOM NOBEPXHOCTH
KOHyca? .
15. Yemy pasHa nnowlanb NOBEPXHOCTH KOHYCa?
16. Mo kakoR GopmMyne BLIMUCNAIOT 06LeM KoHyCa?
17. Kakyio durypy HasbisaioT cepoin?
18. 470 HA3LIBAIOT LeHTPOM cepbl?
19, Y70 Ha3LIBAIOT PagNYCOM chepbi?
20. Kakyio purypy Ha3eIBaIOT Wapom?
21. HTO Ha3bIBAIOT NOBEPXHOCTLIC Wapa?
22, {10 Ha3bIBAICT LI2HTPOM U PaanyCcoM Lapa?
23. NoacHWTe, KaK MOXHO NPeCTasyTb AP KaK TENO BPaLeHus.
24. No kaKoi popmMyne BEYUCNAIOT MNOLLAAL TOBEPXHOCTH Liiapa?
- 25. No xakon hopmyne eeMUCNAIOT 0bbeM Wwapa?

i E YNPAXKHEHUA

857.° Ha pucynre 293 naoﬁpamen mmmp Yxamm'e

1) ocs nEAMEApa;

2) obpasyomyo NEIHHEAPS; _

3) paguyc HMKHEro OCHORBAHHAA MHUNHHADPA;

4) paguyc BepPXHEro OCHOBAHHSA IUARHIDS.

- 868.° Paguyc ocHOBAHUSA NUAMHADA paBeH 6 cM, a ero ofpa-
syiomasa — 8 cM. Haiiaure nnomags Goxosoif noBepxROCTH, ILIO-
LIAAL MOBEPXHOCTH U of'beM mAIHHADA.

859.° Hajiarre nromaae GoxoBoit MOBEepPXHOCTH, OAOIMALD IIO-
BepXHOCTH B opeM NERAMHZADSA, PA3BepPTKA KOTOPOro KaofpameHa
Ha pHCYERe 294 (AAHHHN OTDe3KOB KAHH B CAETHMETpAX).

Puc. 294
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22. Muu.qp. Konyc. Wap

860." Ha pacyake 295 naobpamen rouyc. Yra- M
| HTE: _

1) Bepumuy KoHYCA;

2) OeHTp ero OCHOBAHHAA;

3) obpasyomyo KORyca;

4) paanyc OCHOBAHMA KOHYCA;

5) BRCOTY KOHyca. ' 7

861." Pagnyc OCHOBAHHA KOHYyca paBeH 4 cM, a :
ero ofpasyiomasa — 7 cm. Hafiawre maomams Goxo- Puc. 205
BOH MOBEPXHOCTH ¥ MO MOBEPXHOCTH KOHYCA.

862." Hajinure miomazp MOBePXHOCTH KOHYCa, DASBEDPTKA KOTO-
poro HiofpaxeRa Ha pacyare 296 (JUIMHN OTPE3KOB NAHEI B CAH-

THMETPAX).
863.° Halizrure ofmeM KoHyca, BRICOTA KOTOPO-
ro paBRa 12 cM, a pagmyc OCHOBAHHS — S CM.

864." Haiigpre niomams NOBEPXEOCTH M ofVp-
€M Iapa, Pajmyc KOTOpPOro paBeH 3 M.

865." TIpaMoyroJbHENE, CTODOHE KOTODOTO
paBHH 12 cM 1 5 cM, BpamaeTca BOKPYT Gonbieit
cToporsl. Haiigmre niowmass moBepxHOCTH 1 0Fh-

Pme. 206 - €M LUAREADA, 06pasoBABIIErocA OpPH 3TOM.
- 866." O6pasyoman nuaMBzpa pasHa 6 cM,
a obvem — 150n em®. Haidigure maonjaas G0KOBOM MOBEPXBOCTH
OMINBADA.

867." Macca 10 m MeaHOro OpoBOAA KPYroBOTO CedeHHS PABHA
106,8 r. Haliaure AnamMeTp OpoBOAA, €CAM HJIOTHOCTL MEXH CO-
craBager 8,9.10% xr/md.

868." Onpenenure naBAeHNe KUPOHIHOA KOJOHHB HUAHHAPH-
TecKoi GOPMH BHICOTOH 3 M HA PYHAAMEHT, €CAN ZAAMETD KOMOH-
Eu pasen 1,2 M, a Macca 1 »® kupnuua papua 1,8 r,

- 869, luamerp ocHOBAHEA KOHYca paseH 16 oM, a ero ofpasyio-
mas — 17 em. Haitaure nnomaas nosepxuoctn 1 ofbeM KoHYycAa.

870." IIpaMoyroabHEIk TPEYTOMBHUK ¢ KaTeTaMu 12 eM 7 16 M
BpAIaeT¢A BOKPYT MeHBIIero Katera. Haitamre miomans Goxosoit
MOBEPXHOCTH B 00beM KOHycA, ofpasoBaBIIEroca NPH dTOM.

871, 3epHo CchHIDANM B KYuy KOHHMYecKo#t GopMH BHcoTOH
1,2 M. Kaxosa Macca 9Toll Ky9H, eIy pafuyc ee 0OCHOBAHNA DaBeH
2 m, a Macca 1.m* sepra coctaBaser 750 xr?
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872 MuxxoCrs M3 IIOJHOTO COCYA2 KOHHYE-
cKoit GopMEI, BHICOTA KOTOpPOro paBHa 24 cM,
4 PaiMyC OCHOBAHMA — 6§ CM, IepeJmiax B COCYH
DHIMBIPUYECKCH (QOpMEl, pagHyc OCHOBAHMA
KOTOporo paser 8 cv. Onpegenure BLICOTY YPOBHSA
MCHIKOCTH B COCYAe MAAHHApPHUYecKOd HOpMEL.

- 873." Cror cena uMeeT GopMY IEIHHADA C KO-
Puc. 297 .  HHYecKMM Bepxom (puc. 297). Paguyc ero ocHo-
BaHns# pasen 1,5 M, BEIcOTA — 3 M, mpaden BH-
coTa mnn,qpnqecnoﬁ yacTH crora — 2,4 M.
Hamm'ne Maccy crora, ecas Macca 1 m* cena cocramiser 30 xr.

874." Kax H3IMEHATCA ILIOIM&AH IMOBOPXHOCTH M o&neu mapa,
€CHH €0 PAAMYC YBeNHUHTE B 2 pasa?

. 875." Paguye opmoro mapa pasen 3 cM, a apyroro —4 cM. Haii-
BUTe OTHOMIeHENE IIomagel nonepxnoc'neﬁ A OTHOIICHRE oﬁmuon
SAHELIX WIAPOB.

876." Bremunn ZuaMeTp JKeAE3HOro NYCTOTEIOr0 MADA PABEH
12 ¢, a sRyTpernnit guamerp — 10 cn. Hafinwre macey mapa,
€CJIR ILTOTHOCTD sKejne3a paeHa 7,9-10° xr/m®,

877." Orpesok AB — gpameTp OCHOBAHUS KoHyca (puc. 298),
£ AMB =90°, MO — Bricora koryca, MO = h. Haitnure nnomans
GoxoBoli HOBEPXHOCTH B 0OHLEM KOHyCA. ..

878." Orpesox AB — guaMeTp OCHOBAHHA KO-
myca (puc. 298), £ AMB = 60°, Toura O — ueBTp
. OCHOBaHMA KoHyca, OA = R. Haltzure nxomags
GoxoBoit HOBEPXHOCTH K 00BEM KOHYCA.

879." CropoHE: MPAMOYTOIbEHKA DABHEI anb,
a > b. Or Bpamaerca cHAYANA BOKPYT CTODOHH &,
TOTOM — BOKPYr cToponRn b, Cpananre maomagn
OOKOBHIX OBepPXHOCTEH ¥ 00heMEl IRANHEAPOB, 06-

' PASOBABINYUXCA IPH HTOM. '

YI'IPA)KHEHIIISI AN% NOBTOPEHUA w

- 880, JIBe CTODOHE! TPEyroNbHEKA paBBEI 17 cm 1 28 cx, a ero
- nmomags — 210 em?. Halture TpeThIO CTOPORY TPEYTOALHMUKA,

~ 881. CocrasbTe YPABHEHHe OKPYXKHOCTH, IfeHTp Kotopoit mpu-
BOIJICIKET ocH afcnuee, pagMyc pases 5, ¥ XOTOpas IPOXORHT
yepe3 Toury M(1; 4) '
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3anaHwe B TecToBOR (hopme «lpoBepn ceba» Ne 6 -

3AZIAHVE B TECTOBOW DOPME «[TPOBEPb CEBSIn'Ne 6

1. Oze HpAMEHe He NAPA/LTeNbHEL H He NepeceKarTes. Cxomo _
IUTOCKOCTeH MOMKHO IIPOBECTH Yepesd aTH NpaMeIe?
A)oany; B)paee; B)unmopnoit; I') 6eckoHeuHO MHOTO.

2. IIpamsie ¢ 1 b napaLreNbHLI IIOCKOCTH . KakoBo B3auMHOE

| PAacHONOKeHNe NPAMEX @ 1 b? B C
A) 06a3aTeNLHO NAPALISALHB; !
" B) o6d3aTe RO EPeCeraloTeA; A,
B) obasarensHo cKpemuealomuecs; | pi______ | C
) neBO3MOXEO YCTAHOBHETS. ’

8. Ha pucynxke usobpaken mpamoyroap- 4 D

. Hu# napaanenennunes ABCDA B.C.D,.

Kaxas 3 JaHHWX AP OPAMBIX ABASETCS Oapoil CKPeIMBAIOIHX -

- ¢ NpAMEIX?

© A)Ad m CCl, B)BCrDD; B)ADnB/.C; A B, n BB,.
4. ey pasna mromaxs moBepxREOCTH npauoﬁ TPH3MK, OCHO-

BaEREM KOTOPoi ABNAETCA NPABMABHME TPEYTONBENK CO CTOPOHOMK
248 cm, a Goxonoe pefpo pasHo 33 cmM?

A) 54 ox®; B) (54+64/3) em?;

B) 18 cu?; r) (18+6+8) ea,

5. OcHOBAHNEM HPAMO HPUSMEL ABIACTCH KBAAPAT CO c'roponoﬁ
- 6 oM, a naomaan Goxoso#t moeepxHocTH pasHa 120 cMZ. Yemy
paBeH offbeM NPU3MEIT

A) 180 cm?®; B) 120 cm?;

B) 30 cm®; T') HeBOBMOXKHO YCTAHOBHTD,

8. Doxosbie rpayy YETHIDEXYTOJABHOH MUDAMUAN — pPABHBIE
paBHOOeZpeHHEIe TPEYTONLHHKH ¢ 6H0KOBOI cTOpOHOM @ ¥ yraoM O
npE BepmuHe, Hafiaute mnomant 6okoBo#t mOBEPXHOCTH NHDA-
MHEIOEL :

A) a®sino; B) -;—a’ gin oy B) 4a¥sino; I 2alsina..

7. OcnoBaHMe TUPAMHILI — TPEYTONBHUK CO CTOPOHaMu 13 oM,
13 cM 1 10 ¢M, BHCOTa DTAPAMHAIE panna 9 cm. Hafigwre ofnen

HAPAMEALL.
A) §40 cm?; B) 180 cu‘; B) 360 m‘; I’) 195 cv®.
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8. Ilnomazanr OoCHOBaHWA HMUIKHApA papEa 36n cM2, a ero of--
pasyromada — 10 cM. Yemy papEa maomazps 60K0B0% IOBEPXHOCTH
nmIuBapa?

A)60ncv®; B) 120 m om?; B) 180 ncm?; I') 360 1t e

9. Paauye oCHOBAHUSA IUAMHADA PaBeH 4 cM, a mnomagp 6oxo-
pod mosepxuEocTH — 487 cM2, Haiinwre ofbeM nuaanzpa.

A) 24n cv®;  B) 288 cm?;  B) 144mcen®; T 96m on?,

10. Haiigrre unomage NOBEpXEOCTE KOHYCA, ofpasyomada Ko-
TOPOro PABHA 7 CM, a PASNYC OCHOBAHWA — 3 CM.

A) 30 ncu?;  B) 41 1 cm?; B) 27 mwem®; T) 39 n en?,

11. IInomaar NOBEPXHOCTH IepBOro mapa pasHa 324n cm?,
a Broporo — 144n cm2, Haliamre OTHOINEGHHE pajmyca nepsoro
mapa K pagaycy BTOporo. ,

A)9: 4; B)3:1; B2:1; rna3:a.

12. Pagnyc ocnoBanma KOHYCA H DAARYC DISPA PABRH 2 CM,
& ux of/seMEl paBHE. Haligume BECOTY KORYCA. -

A) 8 cm; B) 6 cm; B) 4 cm; )12 cm.
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Wroru

B TV

. uwrorn  .» _

B 5TOM IIAPATPADE:

¢ OBLIN BBefleHEI TAKHE NOHATHA:
» CHpemuBaOIINecs OpAMEe;
» napaJienpHEE OPAMAA H IIOCKOCTD;
» mapannebHble IIOCKOCTH;
» npamad, neponeHIUKYIAPHAA IMAOCKOCTH;
» DepHeHARKYIAP K INIOCKOCTH;
" » mpusMa; ,
» mpaMas OpH3IMa;
» oEpaMuna;
> OMARHAD; | ¢
» KORYC; s
> cdepa;

i 2 » map;

48 e BL HAYIMIHUCEH:

: - » BHYHCHATH 00BeMBl M IJIOIIARH noBepXHOCTEH
NPA3MHB, TAPAMHILI, nmrmpa, HOHyCa, miapa;

§ # BHI y3HAIH:

' » paxmM ofpazoM MOMKHO onnoanatmo safiaTh IIO-
CKOCTE}

» KakuM MoXeT OHITE B3AMMHOE PACIOJIOXKeHHe
B IIPOCTPAHCTBE ABYX IPSAMEIX, npnuoﬁ H ILIOCKOCTH,
OBYX IMOCKOCTEH;

» KAKOBO VCJOBHEe HPHHANIEIKHOCTH npaMoi
IIOCKOCTH; -

» UTO ABAAETCH MepeceueHMeM ABYX ILNOCKoCTeil.
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[eoMeTpms. 9 kKnacc

YNPAXXHEHUSA 419 MOBTOPEHUA KYPCA TEOMETPUU
9 KNNACCA

1. PelueHue TpeyronbHUKOB

882. JIBe cTopoHBI TpeyroJbHUKa paBHbl 4 cM u 10 cM, a cuHYC

yIrJa MeXXAy HEMH PaBeH §' Haiigure TpeThio CTOPOHY TPEYTOJIb-
HHUKA.

883. B mapannenorpamme ABCD AB =2 cm, AD =4 cm, £ BAD =
= 60°. Haiigure Kocuuyc yria mexay npavmeiMmu AC u BD.

884. YcraHOBHTE, OCTPOYTOJIBHEIM, IPAMOYTOJBHEIM HJIH TYIIO-
YTOJBHBIM ABAAETCA TPEYroJdbHUK cO cTopoHamu: 1) 4 cMm, 4 cmM,
Hem; 2) 5em, 6 cm, 9cem; 3) 5 em, 12 cMm, 13 cM.

885. Ogua M3 cTOPOH TpeyroJabHUKa paBHa 21 cM, a Be Apyrue
CTOPOHBI OTHOCATCA Kak 3 : 8. HaliiuTe HeM3BEeCTHBIE CTOPOHBI
TPEYroJbHUKA, eCAH YIoa MeKAy HUMHU paseH 60°.

886. OxHa 13 CTOPOH TPeYroJbHHKA paBHa 3 CM, a BTOpas CTO-
poHa — 7 em, [IpUYEM YToJI, IPOTHBOJIEKAIIHH BTOPOIl cTOpOHE,
paser 60°. HaiiznTe HeH3BECTHYIO CTOPOHY TPeyroJbHHKA.

887. OxgHa M3 cTOPOH mapaJenorpamMmMa Ha 4 cM GoJblme Apy-
roi, a ero auarosHanu paBubl 12 cm u 14 cm. Haiigure nmepumerp
mapaJjaeaorpaMma.

888. B mapamnenorpamme ABCD usBectHO, uT0 AD = a, BD =
=d, BD 1 AD. Hajlinute nuaro"ans AC.

889. B tpanmenuu ABCD ussecrHo, uto BC | AD, AD = 8 cm,
CD =443 cm. OKpYKHOCTB, IPOXoAAmad yepe3 ToukKu A, B u C,
nepecerkaer npamyio AD B touke K, / AKB = 60°. Haiigure BK.

890. OcHoBaHMsA Tpamemuy PaBHBI 3 ¢M H 7 c¢M, a DOKOBBIE
cTopoHBl — 6 ¢cM u 5 cM. HalifiTe KOCHHYCBI YIJIOB TpAIleIlHH.

891. Oxpy:xHOCTH, BIMCAHHAA B TpeyroabHuk ABC, kacaercs
cropousl AB B Touxke D, BD =1 cm, AD = 5 cm, £ ABC = 120°.
Haiigure CD.

892, Croponn!l TpeyroasHuKa paBHBI 11 cMm, 12 cm u 13 cm.
HaijiguTe MeIHaHy TPeyroJbHHKA, NPOBEIEHHYIO K ero Gosblumei
CTOpOHE.

893. Haiigire 6McCeKTPHCY TPEYTOJbHUKA, KOTOPas JEIUT ero
CTOPOHY Ha OTPEe3KH AJHHOHK 3 ¢M u 4 cM u o6pasyeTr ¢ 3T0H CTO-
poHO# yroJ, paBubii 60°,
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894. Orpesox BD — 6uccexTpuca tpeyroasaurka ABC, BD = a,
LA =45° £ C=T75° Haiigute AD.

895. HaiiauTte oTHOIMEeHHe CTOPOH PaBPHOOSAPEHHOTO TPEYTOJb-
HAKA, OQHE A3 YIVIOB B KOTOporo paseH 120°.

896. B TpeyronsauKke ABC H3BecTHO, UTO AC=6+3 cM, ZABC =
= 60°, HadfianTe pagnyc OKPYKHOCTH, IPOXOAAEN depes OEHTD
BIHCAHHEOH OKPYKHOCTH TpeyroJbEaKa ABC i Touxku A u C.

897. IIse cTOpPOHH TPeYTrOJIBHHKA PABHH 5 ¢M H 8 ¢M, a Yrol
Mexay HUMH — 60°. HaiiguTe paguyc OKPYsKHOCTH, ONHCAHHOMK
OKOJIO JAHHOTO TPEYTOJLHHKA.

898. Haiigare faccerkTpacy TpeyrodbHuKa ABC, npoBeeHEYIO
H3 BepIIMEH A, ecan £ BAC = o, AC=b, AB=c.

899. Buccextpuca yraa BAD mapannenorpaMma ABCD mepe-
ceraer cropory BC B Toure M. HaiiauTe muomaas TpeyroJdbHHKS
ABM, ecnu AB = 4 cM, / BAD = 60°,

900. Hafinute EanbOIBIIYIO BHICOTY, PAJHYCHl BIHCAEHOHR
H OMHCAHHOH OKDY:KHOCTeH TpeyroJbHHKA €O CTOPOHAMH 4 CM,
13 cm =1 15 cm.

901. Paguycs AByX OKpy:xEOCTEH paBHel 17 cM u 39 oM, a pac-
CTOAIHHE MeKAY HX NeHTpaMH — 44 cM. HaiiguTte nauny ofimeit
XODABL JaHHHX OKPY:KHOCTEH.

902, BeruncanTe mIOmaah IapajlJIeIOTPAMMA, OAHA H3 CTOPOH
KoToporo pasHa 15 cM, a guarosanu — 11 cm i 25 oM,

903. OceoBammsa Tpamemum paBEH 16 cM m 44 cM, a GoOKOBEIE
cropoHE — 17 cM u 25 cM. Haliaure nmnomaas TpamenuH.

904, OcHOBaERA Tpanemuu paBHL 5 ¢M 1 12 M, & AAATOHATH —
9 c¢m u 10 cM. Haligure nuomaas Tpameiux.

2. MpaBUNbHbIe MHOTFOYTONbHUKMU

905. Haiigure miomaabs NpaBHABHOTO 7i-YTOJABHHKA, eCJIH pPa-
JAUYC BIIHCAHHOH B Hero OKPY:KHOCTH paBeH 6 ¢M, a n papHo: 1) 3;
2) 4; 3) 6.

906. B oKpyKEOCTh BOACAH KBAADAT CO CTOpPoHOH 4 cM. Haii-
JHTe IJIOWaAL IPABMALHOTO TPEeYTOJAbHHKA, BIHCAHHOTO B 9TV Ke
OKPYKHOCTE.

907. Haiigare oTHOmMEHHe MAOMAJell NPABAIBHEIX TPEYTOJIb-
EAKA M IIeCTHYTOJBHAKA, BIACAHERIX B OJHY M TY e OKPYHX-
HOCTB.
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908, CepeguuEl CTOPOH NPABHJABHEOIO ABeHANIATHYTOJBHHKA
coefMHEHHl Uepes ONHY TaK, UTO IoJay4deHHOH ¢urypoil apnserca
OpPAaBHJIBEHRIH INeCcTAYIOALEAEK. HaliaAnTe CTOPOEY AAEHOTO ABEHA-
JAOATAYTOJNBHHKS, €CAH CTOPOHA HOJYYEHHOIO IMEeCTHYTOJILHHKA
PaBEAa 4.

909. IInuHa AVTH OKpPYKHOCTH paBHa 67 cM, a ee rpajgycHas
Mepa — 24°, HaiigaTe paguyc OKPyKHEOCTH.

910. Ha xarere AC mpamoyronseoro Tpeyroasenxa ABC (L C =
= 90°) KaK Ha AHaMeTpe MOCTpOeHA OKPYVKHOCTE. Halinure aauny
IVTH 5TOH OKPYKHOCTH, KOTOPaA COAED:KHTCA BHe TPEYIoJbHHKA
M OTCEeKaeTCA IMIoTeHys30l AB, ecnn £ A = 42°, AC = 8 eM.

911. CropoHa KBajpaTa paBHa 242 em. Haiigure anuny Ayru
OIMHMCAHHOH OKPYKHOCTH ZAHHOT'O KBAAPATA, KOHOAMH KOTOPOM
ABIAKTCA ABE €T0 COCefHNE BEPIIWHEL.

912. PaccToAnre MekAY IHeHTPaMH ABYX KDYros pajuyca R
paBuo R. Haiigure maomags GUTYPH, ABIAICIeHcA obmiell yacTei0
BTHX KPYTOB, H JJIAHY JIIHHH, OTPAHHYHBAKINEH 5Ty GHrypy.

913. Inomaak KPYroeoro ceKTopa pasea 2,47 cM?, HaligaTe rpa-
IVCEYIO MeDY IYTH 5TOr0 CeKTopa, ecliH pagHyc Kpyra paeeH 4 cM.

914. TuaMerp KoJeca BaroOHA MeTpPONOJHTEHA paBeH 78 cM. 3a
2,5 MuH Koyeco genaet 1000 oboporos. Hafigure cKOpoCTH moesaa
METpO B KHJIOMETpax B 4ac. OTBeT OKPYIJINTE A0 AECATHIX.

915. HafiguTe ANTHEY OKDYKHOCTH, BIMCAHHOH B CeIMeHT, AJIH-
Ha AYTH KOTOpPOT'O paBHAa M, a rpajycHad Mepa paBHa 120°.

916. K oxkpy:KHOCTH, pagayc KOTOpoil paseH R, mpoBefeHE! nBe
KacaTenbERIE, YIoJa MeXAy KoTophiMu paBeH G0°. Haiigure mno-
maabs QUTYpH, OTPAHHYEHHOH KacaTeJbHEIMH H MeHbIedl U3 gyr,
KOHOAMH KOTOPHIX ABJAIOTCHA TOYKH KacaHWdA,

3. [lekapToBbl KOOPOAWHATLI HA NMIOCKOCTH

917. BepmuEaMH TPeyroJbHHKA ABAAIOTCA TOYKH A (—4; 1),
B(-2; 4)uC (0; 1). Hora:xure, 4To TpeyroJbHHK ABC — papHO-
GenpeHHBId, W HalifHuTe ero IWIOLIAAD.

918, Hailgure KOODAHHATEL TOYKH IIEPECEYEHHSA CEPETHHEOTO Iep-
TNeHIHKYAApa oTpeska AB ¢ ocbio abemmee, ecan A (5; —3), B (4; 6).

919, HajliauTe KOOPAMHATH TOYKH HEPECeYeHAS CEPENHHHOrO
nepuneEAuKyaAapa orpeska CD ¢ ocelo opamHEar, ecn: C (25 1),
D (4; -3).
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920, Hokasx@re, ITO 4eThIPexXyroasHnk ABCD ¢ BepIIHEAMEA
B Toukax A (—12; 6), B (0; 11), C (5; -1), D (—7; —6) apnderca
KBaJparoM.

921, Touka M (5; —2) ABAAeTCA OAHHM M3 KOHIOOB AHAMETDA
OKPY'KHOCTH, Touka N (2; 0) — menTp okpy:xeEOoCcTH, Hailizmre
KOODAHHATHI BTOPOTO KOHIIA AHaMeTpa.

922. VeramoruTe, JeXaT A4 ToukH A (—4; —-3), B (26; T},
C (2; -1) 52 opgHOll mpaMoil, B cayvuae yTBepAMTENBEOrO OTBETA
VHKaKATe, KAKAA HE TOUEK JIEMHAT MeXJy ABYMA APYTHMH.

923. HokakHTe, YT0 TPEYroMbHHE, BepIIHHAMH KOTOPOTO
apasgiotea Toukn A (5; 1), B (9; —-2), € (7; 2), — npaMoyrojib-
HHIH, H COCTAERTE YpABHEHHEe OKPYXHOCTH, OIIHCAHHOH OKOIO
HeTOo,

924. YcTaHoBHuTe, ABAACTCA JH 0Tpesok CD auaMeTpoM OKpYIK-
BocTH (x + 2¥ + (y — 3)2 =52, ecaiu C (-8; 7), D (4; -1).

925. OxpyKHEOCTE, DEETP KOTOPOIl IPHHALIEIKAT OCH OPAMHAT,
mpoxogut uepes Touxk: A(1; 2) u B(3; 6). [Ipuraanexar aa s1oi
OKPY:KHOCTH Touka C (—3; 4)?

926. OKpY:KRHOCTE ¢ IeHTpOM B TouKe M(—5; 3) rKacaerca ocH
opauHAT. Halfignre KOOPANHATE TOYEK NEpeceYeEHA OKPYMHOCTH
¢ ochi0 abcmuce,

927. Haiigute Anuny AUEUH, 38JaHEOH ypaBHeHHeM xZ + y* —
- 2x+4y-20=0.

928, CocTasbTe ypaBHEHRE OIPAMOMH, IPOXOAALIEH YePes TOUKY
P (-3; 5), yraoBoii koadpdpunmeET KOTOPOI paseH 6.

929. CocrappTe ypaBHeHHe NPAMOl, KOTOpasA MPOXONHT Yepes
roury S (—1; 4) u ofpasyer yroa 135° ¢ moJoKHTeIbHBIM HAIIDAB-
JIeEMeM OcH abcouce,

930, CocTaspTe ypaABHEHRE OIPAMOI, IPOXOAALIEH YePes TOUKY
A (-3; 1) mapannenbHo npaMoit Hx + 3y = 6.

931. HaiiauTe ypaBHeHHe TeOMeTPHUeCKOTO MeCTa IeHT-
POB OKPY:KHOCTel, IpoXoAAImMMUX 4uepes Touku A (-3; —-2) m
B (2; 5).

4. BeKTopbl Ha MNOCKOCTU

932. Ipe pepiuELl TpAMOYroAbHUKA ABCD — Touru A (3; 2)
A B (3; —4). Moayns Bexk1opa BD paser 10, Haiigmre koopamHa-
TH ToueK C 1 D.

239



lecmeTpuA. 9 knacc

933. Muaronam napaenorpaMMa ABCD nepeceKaTea B TOY-
Kxe O (puc. 299), BrpasaTe BekTopnl CD m AD wepes BeKTOPH
CO=a u OB=b.

934. Yernipexyroasuuxk ABCD — B ¢
napajnenorpamm. Haiiamre: v
1) BA+CD-CB; (
2) 4B-DA-BD+CB; LN
AD-BA-AC A D

3) AD-BA-AC,
935, Hailipare MOAYAB BeKTOPA Puc. 299

n=38a-2b, rae a(;-2), b(L3).
936, Touxku E u F — cepeauns cropoH AB u BC napanreno-

rpaMma ABCD coorpercTeenHo (pHc. 300). Bripasute Bextop EF
vepes BeKTOpEl BC=¢ ® CD=b.

937. Ha croponax BC u CD napannemorpammMa ABCD orMeue-
HH ToukH M u K co0TBeTCTBeHHO, mpuueM BM =iBC, CK =§CD

(puc. 301). BeipasaTe:
1) perTopsl AM u AK uepes BeKTOPH

2) BeKTOPHI AB u AD Yyepesd BeKTOPEL

B IL F IL C B M C
n n
/ L’/
K
A D

A D
Puc. 300 Puc. 301

2lE

938. Ha croponax AB u BC rpeyronsEnka ABC oTMeqYeHEI Ta-
kue TourkH D u E cooTBeTcTBeHHO, uTOAD : DC=1: 2, BE : EC =
= 2 : 1. Beipasure:

1) BexkTOPH Fd AB, E, AE u CD yepes BEeKTOPH
BE=g u AD=b;

2) pextopnt AB, BC u AC wuepes pexTophl AE=a
u CD=b.
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939. KonnuHeapHBI JH BeKTOPBL MN u KP, eciu M (4; -1),
N (-6; 5), K (7; -2), P (2; 1)?

940. HalizuTte sHaueHHe kK, NPH KOTOPOM BeKTOPH E(k; -2)
u b(6;3) xonaHEEApHEL

941, JaEn BeKTOPHI 5(3; 2) m 5(:(:; 4). IIpu xKaxoM 3HaYe-
HAH X BHIIOJIHEACTCA PABEHCTEO a-b=17

942, HailiinTe KOCHHYCH YINIOB TpeyrolbHHKa ABC, ecian
A (-3; -4), B (2; -8), C (3; B). YcTaHOBHTE BHJ TPEYTOJBEHKA.

943. IaHEl BeKTOPHI a(Z-1) u b(;-2). Hafinmre 3mavenme
m, OIpA KOTOPOM BEKTODEL a+mb u b OepueEaHKYIAPEEI,

944, Haliazure KOCHHYC YTJI8 MeXAY BeKTOPaAMH a=3m+n
u b=m-2n, ecan |5£|=|;£|=1 umln

945. aHpl BeKTOPBI a Z-49u 3(—1; 1). Haiignure:

1) |a-bd|; 2) |2a+5|.

948. CocTaBbTe YpaBHeHHe MPpAMOH, KOTOPas KacaeTcH OKDPYIK-
HOCTH ¢ IeHTpoM M (0; —4) B Toukre A (5; —3).

5. FeoMeTpuyeckue npecdpazoBaHnA

947, TIpu mapannenbHOM HepeHoce o0pasoM ToukH A (3; —2)
Apasgetrca Touka B (5; —3). Karkag rouka apadercsa o6pasoM ToY-
ku C (—-3; 4) mpa sTOM IApaIeJbHOM HepeHoce?

948, ITocTpoitTe obpasm Touek A (1; —-3), B (0; -5y u C (2; 1)
[IPH DapajjejJbHOM IIepeHoce HA BeKTOD a (-2;1). SagumuTe KO-
OpJHHATEI IOCTPOSHEHBIX TOYEK,

949, Naem Toukm C (7; =4) 1 D (-1; 8). IIpn napaaneasHOM
mepeHoce 06pasoM cepelHHEl oTpeska CD aABadeTca TOUKA
P (-1; —3). HaliguTe KOOpPAHMHATH TOUYEK, B
ABaAmMAXCA obpasaMu Touek C m D,

950. Ha pucyeke 302 CB=CD, L ACB =
= /£ ACD. HoraxkuTe, 4T0 TOUYKH B u D C
CHMMETPHUYHBEI OTHOCHTeAbHO mpamMoit AC.

951, Haiiagure KOOPAHEATH TOYEK, CHM-
MeTpuuHHX TouKe K (4; —2) oTHOCHTENBEO “~ A D
ocell KOOPAMEAT H HAYAJIA KOOPAWHAT, Puc. 302
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952, Haitgure x 7 y, ecau Touxka A (x; —2) u B (3; y) cumme-
TPHYHEKI OTHOCHTEJNBLHO OCH abcIuce.

953. anw ayu OA u Touka B, eMy He nmpuHagnexamasn. Ilo-
cTpoiiTe Y4, CHMMETPHYHEIH JAHHOMY OTHOCHTENLHO TOUKH B.

954, Coumerpuyns a1 Touka M (—3; 10) m N (-1; 6) oTEOCH-
TenpHO ToukH K (1; 4)?

955, SanumKuTe YpaBHeHHe OKPYKHOCTH, CHMMeTDHUHOHK
okpy;kEOCTH (¥ + 4)? + (y — 5)° = 11 oTHOCHTENBEO:

1) mavana KOOpAWHAT; 2) rouru M(—3; 3).

956. Hansl roukn K u 0. Iocrpoiite Touky K,, ABIAIOIMYIOCA
obpazom Touka K mpm DoBopoTe BOKPYT Toukd O: 1) Ha yroax 130°
IPOTHB YACOBOMH cTpeaxm; 2) Ha yroa 40° mo 4acoBoil cTpesKe.

957, Nanw orpesok AB # Touka O, eMy He IpHHaAJIeKAIIAA.
IocrpoiiTe oTpesox A, B, ArnAnmuiics o6pasoM orpeska AB npu
moBopoTe HAa yroa 50° BoKpyr Touk: ) mo YACOBOM CTpENKe.

958, Ha kakoll yroa Hag0 NOBEPHYTE NPAMOYTOJBHAK BOKDYT
ero neHTpa CHMMeTDHH, YTOOBI ero ofpasoM GBIN 9TOT Ke mpd-
MOYTOJBHHK?

959, IocTpoliTe TPeyroALHMK, OMOTETAMHEIN JAHHOMY TYIO-
YrOJBHOMY TPEYrOJbHHAKY, €CJH INeHTPOM FOMOTETHH ABAASTC
LIEeHTP OMHCAHHOM OKPYHOCTH TPeyTroJbHHKA, K03 dHIHeHT ro-
MoTeTHH kB = —2.

960, Obpazom Touru A (8; —2) OIpH roMOTETHH ¢ LEHTPOM B
HaYaje KOOPAHHEAT ABAAeTcA Touka B (4; —1). Haiigare kosddu-
IIHEeHT TOMOTEeTHH.

961. CropoHK ABYX IPaBHJIBHHX TPeYIOJBHHKOB PAaBHH 8 cM
" 28 cM. YeMy paBHO OTHOIIICHHe HX ILTOmameid?

962, MuoroyroasanK F, mopofer MEOrOyronbEMKY F, ¢ Kood-
bunuenrom nonobua k. Byxsamu P, P, S,, S, 0603HAYHIH COOT-
BeTCTBEeHHO HX IePHMeTDHl H ILIOIAagH. SaloJHUTe MyCcThHe Kie-
TOUKH B Tabauue.

P, P, s, s, k
19 64 16

12 36 7
35 4 100
21 36 2
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963. [Ipsamas, napanaenbHas CTOPOHE TPEYTOJbHUKA JIHUHOMN
6 cM, fenHT ero Ha JBe (PUIYpHI, ILIOI[AAH KOTOPHIX OTHOCATCS
kak 1 : 3. Hafigure oTpesoK aTOM NPAMOM, COAEPIKAIIUNCA MEMKIY
CTOPOHAMH TPEYTOJbHHKA.

964. Ha cropore BC kBajgpata ABCD oTrMeTiiu Touky M Tak,
yro BM : MC =1 : 2. Orpesku AM u BD nepecekawoTca B Touke P.
Haiigure mioniaas TpeyroabHuKa APD, ecau momanb TPeyrob-
Huka BPM pasua 27 cm?,

965. IIpomomxenus 60KoBbIX cTopoH AB u CD Tpamenuu ABCD
nmepecekaiwoTca B Touke M. Haiipure miaomajie Tpameimud, ecJau
AB : BM =5 : 3, AD > BC, a niouaab Tpeyroabauka AMD pas-

Ha 32 cm?. B
966. B rpeyronbuuxke ABC
usBecTHO, 4To AB = BC = 13 ¢cMm, a /\ A

AC = 10 cm. K okpysHOCTH,
BIIMCAHHOI B 3TOT TPEYTOJbHUK,
[IpoBeJieHa KacaTeJbHas, mapa-
JeabHad ocHoBauuio AC, KoTo-
pas mepecexkaer CTOPOHBI AB u
BC B toukax M u K coorser-
CTBeHHO. Brliumenurte miomanb
Tpeyroabuuka MBK. Puc. 303

967. Ha npoponskerusx menuar AA , BB, u CC, TpeyroJpHUKa
ABC oTMeTHJIH COOTBETCTBEHHO TOUKH Az, 32 Hu (3'2 TaK, 4TO

1 1 1 Fr
AA, =7 AA, BB, = 5 BB, C,C,=5CC, (puc. 303). Haiinure

miomaab TpeyroabEuka A, B.C,, eciu miomaas Tpeyroabauka ABC
paBHa 1.

6. HauanbHble cBegeHns Nno cTepeoMeTpUn

968. CKOJIBbKO PasHBIX IIOCKOCTEH MOKHO IIPOBECTH Yepes ABe
MIPOUBBOJILHBIE TOUKU?

969. Touxka A He MpUHAANEKHUT II0CKoCcTH (.. CKOIBKO cyIe-
CTBYET NPAMBIX, IIPOXOAAIIKNX Yepes TOUYKY A M mapasjelbHbIX
IJIOCKOCTH 0.7

970. BepHo 11 yTBep)KAeHHe, 4TO €CJU JBe NPAMBIe JIeXKAaT
B PasHBIX ILIOCKOCTAX, TO OHH CKpelHBaIuecs?
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971, IIpsamere ¢ u b napaurensesl. Kak pacoooxesa opamas b
OTHOCHUTEJILHO IJIOCKOCTH O, eCJH IpAMad ¢ NepeceKaeT ILIO-
CKOCTB 017

972, IIpamMeie ¢ ¥ b mapa/UIeIbHEI IACCKOCTH O, MoXHO aH
YTBEPKAATD, UTO INPAMEIE ¢ H b DADPAJLIENBHEI?

973. OcHoBaHHEM NPAMOH IPH3MBL ABJIAETCA MAPAJLICIOTPAMM,
CTOPOHBI KOTOPOI'Q PABHH 3 CM H 42 CM, & OCTpRI# yroa — 45°.
Haiigure oaomans 60K0BOM NOBEPXHOCTH, IIOMIAAL MOBEPXHOCTH
H o0'beM MPH3MH, eciIH ee GoKOBOe pefpo paBHO 6 cM.

974, OcHOBaEMEM IPAMOH MPHU3MEI ABJIAETCA NTPAMOYTOJIBHBIA
TPeYroJAbEAK, THIOTEEY3a KOTOPOro paBHA 13 cM, a oauH M3 Ka-
TeroB — 12 cM. Haligare miomaas 0OKOBOIH MOBEPXHOCTH H O0B-
eM TPHSMH, eclH ee GoroBoe pebpo parHo 10 oM.

975, Hafigure o0beM TpeyroabHOH NHpAMHALL, OCHOBaHHe KO-
TOPOl — NPABHJIBHBIA TPEYTOJBHKE CO CTOPOHOM 8 cM, a BHICOTA
NAPAMHAJL PABHA 5 CM.

976. Paguyc ocHOBaHHS UHIHHApA paBeH 3 ¢M, a ero ofpasyio-
mag — 6 cM. Hailigure niuomaas moBepXHOCTH H o0beM IH-
JHEADA,

977, IlpAMOYTOJBHHEK, CTOPOEH KOTOPOTrO PABHHEL 6 ¢M | 4 cM,
BpaiaeTcs BOKPYT Soapineit croponsl. HaliguTe muomaas moBepx-
HOCTH U of'beM 00pasoBaBIlierocd MHJIHHADA.

978, Paguyc oCHOBAaHAA KOHYCA paBeE 8 ¢M, a BhicoTa — 15 cM.
HaiiguTe nmiomaip MoBepxXHOCTH H 00HeM KOHYCA.

979. IIpAMOYTONbHEIH TPeYTONBHHK, KaTeThl KOTOPOr0 PABHH
3 cM u 4 cM, BpamaeTcda BOKPYr MeHbIIero Katera, Haliqure mwio-
AL DOBEPXHOCTH H 0fbeM 00pABOBABIIErOCA KOHYCA.

980. Ilonykpyr, AHaMeTp KOTOpoTo paBeH 6 c¢M, Bpaliaercs
BOKPYT AHaMeTpa. HaitiuTe muomajib MOBEePXHOCTH H o0beM 00-
pasoBaBIIerocs Imapa.

981, Panuyc mapa ysenuymin B k pas. Kak npm oToM a3MeEH-
JMCh IIOMAAb TOBEPXHOCTH H ofrbeM mapa?
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YeTbipexyronbHuUK

1. ITapannexorpamm. CeoiicTBa mapaJiiejiorpaMmma

ITapamnnesorpaMMoM HA3BIBAIOT YeTHIPEXYIONBHUK, V KOTOPOTO
KasKJble JBe MIPOTUBOIIONOKHBIE CTOPOHBI MAPAJIEIbLHEL.

Y mapannenorpaMMa IPOTHBOIOJOYKHBIE CTOPOHBI PaBHBI
U TIPOTHUBOIOJIOMHEIE YIJIbI PABHBI.

HJuaronanu mapajiieiorpaMMa TOYKON IepecedyeHus NeNATcA
IIOIIOJIaM.

i B [ P
BricoToii mapaJjienorpaMma 9 7 (]
Ha3bIBAIOT MEePIeHIUKYJIAD, OIy-
IIeHHbIH U3 Ja1000H TOUKM IpA-
MOMH, cojepiKaieil cTOpoHy Ia- u E T L]
’ ANWM D K N
pajiienorpaMMma, Ha IpAMYIO,
COAEPIKAINYIO IIPOTHBOIIOJIOKHYIO
CTOPOHY. F
Ha pucynxe 304 kamxablil us Puc. 304

orpeskoB AF, QE, BM, PN, CK
ABJIAETCA BhICOTOM mapasiienorpamma ABCD.

2. IlpusHaky nmapajLieJgorpaMma

Ecnu B 4eThIpEXYTOJNbHHKE KakAble JBE IIPOTHBOIOJOMKHbIE
CTOPOHBI PaBHBI, TO BTOT YETHIPEXYIOJbHHUK — Iapajlie/orpaMM.

Ecsam B 4eThIpeXyroJbHHKE ABEe IPOTHBOIOJOKHBIE CTOPOHBI
PaBHBI U HapaJlieNbHbl, TO 3TOT YETHIPEXYTOJIbHUK — ITapaJlieso-
rpamMm.

Ecsam B 4eTbIpeXyroJbHHKE THATOHAJH TOUYKOI IlepecedyeHH:A
JieJIATCA MO0JIaM, TO 3TOT YeThIPeXYTOJbHHK — IapasieJIoTpaMM.

3. IlpamoyroasHuK

IIpAMOYroIbHHKOM HAa3bIBAIOT IapasiieJIorpaMM, Y KOTOPOTO
BCE YIJIbI IIPAMBIE.

JuaroHa M NpAMOYroJbHHKA PABHBIL.

Ecau ofuHE M3 yrjoB IapajieaorpaMMa OpAMOM, TO ATOT mIa-
paLIeorpaMM — IPAMOYIOJbHUK.
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Ecnu B mapainenorpaMMe JHATOEAJNH PaBHBI, TO 9TOT IapaJije-
JOrpaMM — IOPAMOYTOJLHHK.

4, Pom6

PoMBoM HASHIBAIOT MAPAJLIEIOTPAMM, ¥ KOTOPOTO BCE CTOPOHBI
PaBHH.

Juaronanu poMGa NepIeHAHKYIAPHE H ABJIAIOTCA GHCCEKTPH-
CAMH €ro yIrJoOB,

Ecau auarosaau napajuleorpaMMa IepIeHgUKYIAPELL, TO 8TOT
mapaJjLiesorpaMM — pomMG.

Ecnu amaroHans mapaiiejiorpaMMma ABAAETCA GHCCEKTPHCOH
ero yria, To 8ToT IapajuieJlorpaMM — poM6.

5. Ksagpar

KpaapaToM HasHBaloT IPAMOYTOJALHHK, ¥ KOTOPOTO BCe CTOPO-
HHl papHH. Takke KBagpaT — 9T0 poMG, ¥ KOTOPOTO BCe VIUIBI
OpAMEBIE,

6. Cpengnaa THHHA TPeYTOALHHKA

Cpezageii TMERER TPeYTONBLENKA HASHIBAIOT OTPE30K, COSNMHAIC-
Ui cepeUHBL ABYX ero CTOPOH.

Cpenuada JUHHUA TPEYIOJbLEHKE, COSAHHEAIIAA cepeIHHE] ABYX
€ro CTOPOH, HAPAJJIEJbEA TpeTheill CTOPOHE M DABHA €€ IIOJIO-
BHEE.

7. Tpanemus

Tpanernueii Ha3HBAIOT YeTHIPEXYTONBHHEK, Y KOTOPOTO ABE CTO-
POHEI IapaJLIeJabHEL, a ABe APyrHe He IMapalLIejJbHEL.

IMapannejbHBIE CTOPOHB TPADENHHA HASHIBAIOT OCHOBAHMAMM,
a HemapaJieJbHble — GOKOBBIMH cTOpPOHaMH (puc. 305).

B Tpanenuu ABCD (BC | AD) yranl A 1 D nasuiBaloT yriaaMu

npn ocHOBAEMH AD, a yrael B u C —

OCHOBAHT® yIJIaMH IpH ocHOBaHHH BC.

g g g § BricoToii TpameniHi HasLIBAIOT NEPIeH-
§ g g §' AMKynsp, omymeHHBIA M3 mo6OH TOUKME
°  npaMoii, comep:xameii oZHO M3 OCHOBAa-
0CHOBaHHE HHii, Ha NPAMYIO, COAePIKAIIYIc APYyroe

Pac, 305 OCHOBAHHE.
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Cpepaneit muHHel TpanellHH HasbIBAIOT OTPE30K, COSAHHAIOIIHM
cepeHHEI e¢ HOKOBEIX CTOPOH,
CpelHAA JHEHA TPalelHH NapajlieJbHA OCHOBAHMAM H PABHA.

HX MONYCYMMe.

8. llenTpanbHble H BIHCAHHDbIE YIJBI

ITenTpanbEEIM YIJIOM OKPYKHOCTH HASBIBAIOT YIOJ ¢ BePIIHHOH
B OEHTPE OKPYKHOCTH.

BoucaEHEIM YIVIOM OKPY:KHOCTH HASBIBAIOT YroJ, BepIIMHA
KOTOPOTO JIesKHT Ha OKPY’KHOCTH, & CTOPOHEI IIePeceKal0T OKDYE-
HOCTE.

BoucamHBIM YroJ HsMepfieTcA MOJOBHHOH TpagycHOM Mepbl
AYTH, H& KOTOPYIO OH OIMHpAaeTCA.

BroncamHEIe YTIIE, OMMPAICIIHECA EA OFHY H TY e OYTY, PABHEL

BoucaHEMH yroJa, OONHPAIIHIACA HA AHUAMETP (IOIYOKpYXK-
HOCTB), — TIPAMOii,

9. BuncaHnble H OMHCAHHBIE YeTHIPeXYTOABHHKH

YeThIpeXyroJbHHE HASHBAIOT BIHCAHHBEIM, €CJIH CYLIECTBYET
OKPYAHOCTh, KOTOPOH NMPAHANNEKAT BCE €I'0 BEPITHEEL.

Ecau 4eThIpeXyroJabEHK ABJAACTCA BIHCAHHHIM, TO CYMMA. €ro
IPOTHBOMOJIOKHBIX YTJI0B paBHa 180°.

Ecan B 4eTBIpeXYTOJABHAKE CYMMA IPOTHBOIOJIOMKHEIX YTJOB
paeHa 180°, To OH ABIAETCA BIHCAHHBIM.

YeThIpeXyroJbHHE HASHBAIOT OMHCAHHEIM, €CJIH CYLIeCTBYET
OKPYKHOCTB, KOTOPaA KACAETCA BCEX €ro CTOPOH.

Ecan 4eTRIPeXYTONBEHEK fABJAETCA OMHCAHHEBIM, TO CYMMEI €I'0
[IPOTHBOMOJIOKHBIX CTOPOH PaBHEL.

ECJIH B BRIIYKJIOM YeTHIPEXYTOJLHAKE CYMMEI IPOTHABOIIOIOMNCHELX
CTOPOH PABHEI, TO STOT YETHPEXYIOILHAK ABJIACTCA OMACAHHBIM.

Nopo6ue TpeyronbHUKOB

10, Teopema ®aneca. TeopeMa 0 HPONOPIHOHAJILHEIX OT-
pe3kax

Teopema Paneca. Ecu napannensHRle IPAMEIE, TEpeceKalOmpe
CTOPOHEI Y4, OTCEKAIOT Ha OTHOH €ro CTOPOHE PABHEIE OTPE3KH,
TO OHH 0TCEKal0T PaBHBIe OTPESKH M Ha APYroil ero cTopoHe.
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OTHOIIEHHEM ABYX OTPe3KOB HASHIBAIOT OTHOIIEHHe HX AJIHH,
BBIPAMEHHEIX B OJHUX M TeX e eJUHHUNAX N3MepeHns,

Teopema o nponopyuoHarvivix ompeskax. Ecau mapairelbHbIe
IpAMEe DepeceKaloT CTOPOHH YIJI&, TO OTPe3KH, 06pasoBaBIIHeCH
HA OJHOH CTOPOHE yria, NPONOPIOHUOHANBHEl COOTBETCTBYIOIM{AM
oTpesKaM, o06pazoBaBIIHMCA Ha APyroil cTopoHe YIJa.

Ceolicmeo meduan mpeyzoavnura. Bece TpH MeZHaHBI TPEYTOMIb-
HAKA NePeCeKaloTcd B OJHOH TOYKE, KOTOPas JeIAT KAKAYIO H3
HHX B OTHOIIEHHMH 2 : 1, cCUMTaA 0T BepPIIMHEEL TPEYIOJbHHKA.

Ceoilicmeo Ouccexmpucvt mpeyzoiviiuka. BuccekTpuca Tpe-
YTOILHHKA JeJIMT CTOPOEY, K KOTOPOil OHA IPOBefeHa, HA OTPEeSKH,
NPOIOPIHOHANBHEIE IPANEKAITHM K HHM CTOPOHAM,

11, Iogo6He TPEYTONLHHKOB

JBa TPEeyTOJBHHKA HASHIBAKT HOZOGHBIMH, €CIA ¥ HHX PABHBI
YIVIBL M COOTBETCTBeHHBIE CTOPOHBI IPONOPIHOHANBHEH.

Jdexma o nodobrvty mpeyzorvrurax, lipaMas, mapaliensaasn
CTOPOHE TPEYTOJBPHHKA H DePeceKarINad JBe APYTIHe €ro CTOPOHKI,
OTCEeKaeT 0T JaHHOTO TPEYTOJbHHKA eMy MOJOGHLI.

Hepeviit npusnax nodobus mpeyzoaviuios., Ecaa gBa yria
OAHOT'O TPEYTOJbHAKA PABHEI JEYM YIJAM IPYIOrO TPeYIOJLHHKA,
TO TAKHE TPeYTOAbHHKHM HOAOGHBI.

Bmopoii npusnax nodobus mpeyzoavruxog, Eciu ABe CTOPOHH
OAHOTO TPEYTrOJABHAKA NPONOPIAOHANLHEL JBEYM CTOPOHAM APYTOr0
TPeyroJdbHHKA H YTJbI, o0pasoBaHHbIe STHMK CTOPOHAMM, PaBHBI,
TO TAKHE TPEYTOJBHHKHA HOAOOHEI,

Tpemuit npusnax nodobus mpeyzorvHuK0s. EcJoH TpH CTOPOHE
OZHOTO TPEYTONBHHKAS IPONOPIHOHANbHEL TPEM CTOPOHAM APYTOro
TPEYrOJALHAKA, TO TAKHE TPEYTOJbEHKH MON00HEL,

PelueHUe NPAMOYTONbHLIX TPeYTrONbHUKOB

12. MeTpuuecKHe COOTHOIIEHHA B NMPAMOYTOJLHOM TPEYTOJab-
HHKe

EBazpar BEICOTEI IPAMOYTOILHOTO TPEYTONLHHKA, IPOBEAEHEOR
K THIOTeHY3e, PaBeH NMPOHSBeJeHHIO IPOSeKIHi KaTeToR Ha THIIO-
TeRysy. KBagpar Karera paBeH OIPOHSBENSHAI) TAIOTEHYSEL H IPO-
eKIIHA YTOT0 KATeTa HA THIIOTEHY3Y.
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CD? = AD-DB; ¢
AC? = AB-AD;
BC? = AB-DB,
13. Teopema Iudaropa
B IpAMOYTOJLHOM TpeyrolbHAKe A D B
KBaZpaT THIIOTeHYSH paBeH CyMMe Puc. 306

KBagpaToeR KaTeToE.

14. CuHYc, KOCHHYC H TAHTeHC O0CTPOTO YIJIa MPAMOYTOJABHOTO
TPeYIroJdbHHKA

CHHYCOM OCTPOro yIJia NpAMOYTOJBHOI0 TPEYTOJbHAKA HASEI-
BalOT OTHOIIIEHHEe IIPOTHBOJEKAIIETO KaTeTa K M'HIOTeHyse,

KocunycoM octporo yria npsaMoyroJbHOTO TPeyroJbHHKA Ha-
SEIBAKT OTHOIIEEHE MIPAJNEKAIIErO KATETA K IAIOTEHY3E.

TaETeHCOM OCTPOTO YIJIa IPAMOYTOJBLHOTO TPeYroJbHHKA Ha-
SBIBAIOT OTHOIIIEHHe TIPOTHEBOJIEKAIIEr0 KaTeTa K NPHJIKAIIEMY.

CHHYC, KOCHHYC H TAHT€HC YIJIA 38BACAT TOJIBKO OT BEJIHIAHBI
STOTO YIVIA.

sino

tga-a
sinfg+cos?x=1
cos(90° — @) = sina
sin(90° — o) = cosa

o = 80° o = 45° o = 60°
sino 1 ﬁ ﬁ
2 2 2
cos0x V3 V2 1
2 2 2
tgo % 1 J3

15. Pemenne NpAMOYTOJLHBIX TPEYTOJbHAKOB
KaTteT nmpAMOYTOJLEOTO TPEYTOJbHUKA PaBeH NMpOM3BeleHHIo
THIOTEEY3H HA CHHYC YTJ4, IPOTHBOJIEKAIIETO BTOMY KATETY.
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Kater npAMOYTOABEOTO TPeYTOJbHHKA PABEH IPOH3BEIeHHIO
FHIOTEHYSH Ha KOCHHYC YrJ8, OPAIEHKAINEro K DTOMY KaTeTy.

Kater npAMOYTOABEOTO TPeYTOJbHHKA PABEH IPOH3BEIeHHIO
BTOPOI'0O KaTeTa Ha TAHTeHC YIVIa, IPOTHBOJEMKAIIETO MepBOMY
KaTeTy.

KareT npAMOyroJbHOrO TPeyroJdbHHEA PaBeH YacTHOMY 0T Je-
JIeHHA BTOPOr'C KaTeTa Ha TAHTEHC YIVIa, MPHISKAIIET0 K NIePBOMY
KaTeTy.

TunoreRysa NpAMOYTOJBHOTC TPEYTOJBHHKS PABHA UACTHOMY
OT AeJleHHA KaTeTa Ha CHHYC MPOTHBOJICIKAITEI'O €My VIJa.

TunoreEy3sa OpAMOYTOJBEOIO TPEYTOJIBHHKA PABHA YACTHOMY
OT AeJIeHHA KaTeTa Ha KOCHHYC NMpHJIeKallero K HeMy yrJa.

Pemurh DpAMOYTONBHBIH TPeYTOJBHHK 03HAYaeT HaHTH ero
HEHIBECTHBIE CTOPOHBI H YIVIBEI IO H3BECTHHIM CTODOHAM H YIJIaM.

Mnowagb MHOrOYronibHUKA

16. Ilnomans mapaaiaelorpaMMa
IInomaae DapaeaorpaMMa PABEA TPOASBEACHAIO €r0 CTOPOEEI
Ha BHICOTY, COOTBETCTBYINYIO 9T0H CTOPOHE.

17. Ilnomans TPEYToAbHHKA

IInomaas TpeyroabHHKa paBHA IOJOBHHE IPOH3BEJEHHA ero
CTOPOHH Ha IPOBEAEHHYIO K Hell BHICOTY.

IInomank OpAMOYTOJBHOTO TPEYIOJALHHAKA PABHA HOJYIPOHS-
BeJIeHHIO eT0 KaTeToB.

18. Ilnomanas Tpanemus

ILnomans TpamelMy papHa. IPOH3BeJeHHID OAYCYMMEH ee OCHO-
BaHHUi Ha BHICOTY.

I[Inomaar TpamenuM PaBHA NPOMSBEJEHHIO e¢ CPefHel JHEHA
Ha BBHICOTY.
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11. 3) @ M V13

T4
15. -%. 16. 120° 17. 1) 2-+/3; 2) -2,5; 3) —/3-2. 18. 1) 3;

V35
3.

: 4)0,6. 12. 1) % K -%; 2)

2) % 23. 10 cm, 30°, 120° 26. 5\/6 cm. 30. 120° 31. 45°.
37. 2JTcm. 38. J10 cm. 39. V21 em uam J29 cu.

40. 13 cm. 41. av2++/2. 42. 3489 om. 43. \Ja®+b*+ab+/2.

44. Ja? +b*—ab. 45. 15 cm, 24 cm. 46. 2 v, 43 cm. 47. 3 cm,
5 cm. 48. 10 cm, 6 cm, 14 cm. 49. 6 cm rau 10 cm. 50. 75 cm.

51. 13 cm. 52. V79 cm. 56. 14 cm. 57. 34 cm. 58. T cm, 9 cm.
59. 20 cm, 30 cm. 60. 8 cm. Ykasanue. IlpoBequTe uepes Bep-
wuHy B npamyo, OapaiieabHyio cropoHe CD, u paccMmo-

" 13 247
TpuTe 00pA30BABIIHIACA TPEeYyroabHUK. 61. 20" 62. 7 oM.

63. Her. 65. 10 cm. 66. 6 cm. 67. 11 cm. 68. 6 cvm. 69, 22 cMm.

74, 4 ex, 6 cn. 91, 28 cm. 92. 6 cm., 93, —290B
cos(B+7y)siny

m sina sin p esina sin(«+7v) m sin o sin ¢
sin (0. —p) ’ sinysing ~  sinpsin(o+p)

. 98. 9 cm.

25 bsino siny

99. 5 oM 100. 60° mau 120°. 101. 4,5 4. 102.

sin (ol + ¥) cos U'—;Y—

a cos E 85
103. . 105. 5 CM. Viaszanue. UcKOMBIHi paguyc
sin (45" + I)
MOYKHO HAWTH KaK pajguyCc OKPYIKHOCTH, ONHUCAHHOH OKOJIO
TPEYTrOJbHUKA, CTOPOHAMH KOTOPOr'o ABJIAKOTCA OSHO M3 OCHO-
asino
BaHHUIi, 00KOBaA CTOPOHA U AuUaroHaab Tpanenuu. 106. sin

2m sinp 2m sino
sin(e+B)” sin(a+p)’

Yraszanue, Hoxaskure, uro CE = DE. 107.
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Yxaszarnue, Ha npogomxeamm megmaHel AM 3a Touxky M or-
MeTbTe TOUKY K Taryio, uto AM = MK, U nIpuMeHHTe TeopeMy
M. 109, ¥Yxasa-
2s8ina
nue. Belpasure yrasl AHB, BHC u AHC depes yrasl TPpeyroib-
Bura ABC, 110, Cxropee goexats 4depes ceno C, Yrasanue,
IIpaMuTe paccToAHHE MEXKAY KAKAMA-HAOYAL NBYMSA CEIaMH
38 @ U BEIPAsSHTe Uepes @ PacCTOAHHSA MeX Ay APYTUMH celaMu.
111, ApTobye. 114, 12 cm, 127, 107°, 73°, 132°, 48°, Vrasa-
nue, IIpoBeanTe Yepes OZHY U3 BEPINHH BEPXHETO OCHOBAHHAA
npaMyle, DapajlelbHYI0 GOKOBOH CTOpOHe Tpamenuu, M pac-
CMOTpHTe 00pasoBaBIMiACA TpeyrodbHuK. 128, 9 cm. 129, 30 cm,
48 cm. 135. 1) 60° maum 120°; 2) 90°, 136. 30° mau 150°,

140. 12 cm. 141. 24 cm. 142, 24 cM?, 143, % cM, 144, 1) % cM,

CHHYCOB K Tpeyroasauky ACK, 108,

%5 cuM; 2) 8 cm, % em, 145, 2 cm, % ca. 156, 3 : 5,
bzsinasin(a+ﬂ)

a® sin p sin y
187. Gy Zainp

* 2gin@+y)

hhy 161 ﬂ’
2aine’ * 2ainosin(@+p)

. 158. 2R? sino sinfd sin(o + B). 169.

160. 162, 51 cm?®, 75 em?, 84 cm?,

163. 27—4 cM. Yxazanue. BocnoapsyiiTece TeM, 4T0 S,,.. =

= S0 T Sucp 164, 860 cv®, Vrasanue. Ilposegure depes
OAWH U3 KOHIOE BEPXHErQ OCHOBAHUA THAICIHAM NPAMYIO, HA-
PannensHyH GOKOBOIH CTOpDOHe TpamelHH, M HAalguTe BHICOTY
TpeYroJAbHAKA, KOTODEIA 3TA NpPpAMAA OTCEKAET OT TPANEIHH,
165. 125 cu?. Yrasanue. Mycts ABCD — namHas Tpamenus,
BC | AD. TIpoBeaure uyepes Bepuay C IpAMYI, TapalleldbHYI0
npamMoii BD u nepecekaomyo opaMyo AD B Touxke E, Hoka-
JHUTE, ITO TPeyroabHUK ACE H ZaEHAA TpaneOqHd DABHO-

lA.Kut!.ﬂafstinA

S
Beauku. 166. 1 : 2. Vraaanue. SMMK =31 =cos’ A.
AABC EAC «ABsind

167. 19,5 cm. 168. 13 cu, 14 em, 15 em. 170. 10° 171, 91 cm,
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2
21 cm. 172. 9,6 cm. 196. R2—%. 197. 2VR*-r2

198. 1/:‘ +T 202. =17,4 cm. 203. =19,8 cm. 204. 5 cTOpOH.

205, 18 eropoi, 208, 1) 22T¥E “(3“/_ TJ_) 209. 1) 2“‘/_

a'\/_

. 210. 1 : 2. 211. J§ . 2. 214. 4,4 cm. 215. 23245.

2
216. av3; 2a; 3“2‘/5. 217. 6(v2-1) cm. 218. 8 cm.

219. av2+v2; a(W2+1); a4+242. 220. “(2%@
a.(2+'~f£)

221. T 222, TpeyronbHHUKOB, UJIHU KBAJPaTOB, WIH
LIECTUYTOJBHUKOB. Yrasanue. OKONO OQHOH TOUYKM MOJKHO
VJIO0MKHUTH CTOJBKO JOIIeYekK, BO CKOJIBbKO pas yroJ Mpu BepIiu-
. 180°(n-2) o
He JNOINIeYKH, PaBHBIE ———, MeHbine 360°, To ecTs
n

360°:

180°(n—2) _ 2n 3 2n
. = n_2 JOomiederx. HadeHHe BBIPDAXKEeHHA fz

2n _ 2n-— 4+4

HOJIZKHO OBITH HaTypaJbHBIM Y9HCJIOM. Tak Kax 2 5
= n-—

4

panbubeiM umcaoMm. 223. Vraszanue. Ilyers ABCDEF — mpa-
BUJIBHBIH ITecTUyrodbHUK (puc. 307), K — TouKa nepeceueHUdA
npameix CD u EF, Torga AK — nckoMmbIil orpesok. 225, 18 cw.
226. 96 cm?. 227, 9 cm. 252, 22,5°

C D 2 K
257. 6 cm. 259. 1) 2 2(r-242)

cm?;
25(6n-3) 25(11n+3)
12 °M%5 3) 12 ¢

260. 1) @ cm?; 2) M cm?,

2) Mm%, B E

265. 2mowm, LT owm, 2 ow Puc. 307
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251 35n 20rx 8n
266. 15 M Tg oM, =~ oM. 267. 3 oM. 268, 6n cm,

269. 1 : 1. ¥reszanue. oramuTe, 4T0 B 060HX CcAVIAAX

CyMMa AJNHH TOAYOKPY:HOCTeil paBHa %R-AB. 271. 50 cM.

a‘tm-2)

2 2
_ o a (41:—3\,:;) R
s 274. =17,3 %. 275. 2 276. et

273.

277. a’ (%—1). 278. 2?“. Yrazanue. Pacemorpute AAND u mo-

KaKHUTe, 9YTO OH paBHOCTOpoHHuMH, 279, Vraszanue. Cymma
niomaneii Bcex saKpallleHHBIX H HesaKpalleHHBIX CepIHKOB
PaBHA cyMMe Iiaomafeil ABYX KpPYroB, AHAMeTpPHl KOTOPBIX
ABIAIOTCA COCEAHHMH CTOPOHAMH OPAMOYIOJBHHAKA, & CYMMAa
nocIiafeli HesaKpaIleHHBIX CePIHKOB H NPAMOYIOJbHHKA PaB-
Ha IJIOIAgH Kpyra, JHaMeTp KOTOPOro ABIAeTCs AUAPCHANBLIY
opAMOyroasHEnKa, IIoKaskATe, 9TO 9TH CYyMMEI

paBHEL. 280. Yraazanue. O0aa 4acTs KBajgpa-

TOB COZEPKHT KPYT, PajgAyc KOTOPOIO PABEH

1 130 312

3 oM (puc. 308). 282, 17 M T, oM.

283. Yrxasanue, Yepes cepegAHy MEHBIIETO

OCHOBaHMS NPOBeAHTEe NpAMEIe, Mapajielb-

Hble GOKOBEIM cTopoHaM Tpanemusn. 303. 1) Ma, Puc. 308
TouKA B NeKHT MeKAy Toakamu A u C; 2) Her.

305. x = T unu x = —1. 3086. (3; 0). 307. (0; 0,5). 308. (3; —0,5).

309. (-2; 2). 310. (3; -2). 314. A (-5; 3), C (7; 5). 315. 273,
316. (3v3;2+3) mam (-3v3;-2v3). 817. (-24V3) uam

(—2; -4J§). 318. (3; 3) unu (—6; 6). Yraezanue. PaceMoTpuTe
JBa caydada: B (a; @) unu B (a; —a). 319. (6,5; 0), (3; 0), (-1; 0).
Yraszanue., Paccorpure Tpu caydaa: AC = BC, AC = AB
u BC = AB. 320. (0; 6), (0; 4), (0; 3,5), (0; 8,5). ¥raszanue.
PaccmorpuTe TpH caygaaa: ACZ + BC?2 = AB?, AB? + BC? = AC?,
AC? + AB? = BC?, 321. V33 cm. 322, 56°, 124°, 323, 8 oM
u 16 cM. 342. Ie orpyxHOocT!: X2 + (¥ — 112 = 45 u x? +
+ (y + 1)2 = 45, 343. (x — 3)° + y? = 50, 345. 1) a, Touka
(-1; 5) — nerTp oxkpyxHOCTH, B = T; 2) Hetr; 3) Het; 4) a3,
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Touka (2; 7) — HeHTp OKPY:KHOCTH, R =+/2. 348. 1) Tou-
Ka (0; —8) — menTp OKpYyxRHOCTH, R = 2; 2) Toura (4; —2) —
OEeHTP OKPYKHOCTH, R=+5. 347. (x - 2)2 + y?2 = 138,
348. (x - 22+ (y — 1) = 25 mwu (x — 3)* + (y — 8)2 = 25.
349, (x + 5+ (¥ -2V =10mmu (x + 1) + (¥ + 2)2 = 10.
350. (x -2y +(y+ 2P =4mmma(x+ 2%+ (y + 2)) = 4. Yxa-
aanue. [uaMeTp MCKOMOM OKPY!XHOCTH PaBeH PacCTOAHHIO
MexxAy ochbio abcouce U NpAMOi ¥ = —4, a HeHTP OKPYKHOCTH
OPHHAZJIEKAT OACCEKTPHCE TPETHETO IR YETBEPTOrO KOOPAH-
HaTHOTO yraa. 351, (x — 12+ (y — 12 =1 unu (x — 1) +
+y¥+1)Y¥=1352.1)(x+ 3P+ (y—-2=252)(x + 1)+
+ (y + 3)% = 169. 353. 180+/3 cm?. 354. 70 cu. 355. 600 cm?.
362. 1) y=2x—5; 2) x=3; 3) y = —1; 4) bx + 3y = 6.
363. 1) y = -3x + 1; 2) x — 6y = 12. 364. 1) (-8; —31);
2) (-1; 2) 365. 1) (2; -7); 2) (4; -1). 366. y = -0,5x — 4,

367. y=—x-— 369. 12. 370. 28. 371. 6. 372. (2; 5), (5; 2).

373. (5; 0). 375. 1° 9

PpaBHO BEICOTE TpeYI'OJIBHHR&, OIrpaHH4Y€HHOT'C OCAMH KOOpAHHAT

u maEHON mpamoi. 376. 442, 377. 3410, 378. x - 3y = 2,
379. Tx + by = —8. 380. (3; 3) uam (15; 15). 381. (—2; 2) uiu
(-10; 10). 382, (x - 3)* + (y — 4 = 17. 383. (y - 4) (y + 4) = 0.
384, V10 cm, /68 cm. 385. 104 cm. 386. 12,5 cv. 391. 1) y =
=4x + 19; 2y y=-8x - 2; )y =17, 392, y = -0,5x — 4.
393. 1) y=-Tx + 2; 2) 8x — 4y = —39. 394. 1) y = 9x + 13;
2)3x +y=9.395. 1) y=x3+6-243; 2) y=-xJ§+6+2J_

306. ) y=x-5;2)y=-x+1. 397.a) y= J'
3

0) y———+2 398. 1) Ha; 2) ma; 3) nHer; 4) Het. 400. y =

=4x + 9. 401, y = 3x — 12. 404. 30 cmM, 40 cm. 405, 144 cm?.
431. IIpaMOyroNbHAK MIKM DABHOOOKaA Tpanmemma. 439. 60°,

120° 440. 4 cm, 12 oM. 441, “‘;1_3

yeped BepIIHHY B npaMylo, mapallelbHYI0 npaMoil MK.

. ¥rasanue, HexoMoe paceToAHHE

. Yxasanue, IlpoegnTe
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457. AF(-2,2), FD(24). 458. DE(-46), EO (~4;-6).

459, 3(~6;-8) wm & (8;6). 460. ¢(vV2;2) mmm ¢(—/2; -v2).
461. C (7; 17), D (2; 17) wam C (T; =7), D (2; —7). 462. B (163 2),
C (16; —6) wm B (-14; 2), C (-14; —6). 464. 20 cm, T cm,

2
21 cmM. 4865, a_zJ:;. 511. 1) Ha; 2) ma; 3) Her. 512, YVraszanue.

IlokasxxuTe, ITO KAKIEIN N3 BEKTODOB OA+0C u OB+0D
PaBeH HyJb-BeKTOpy. 514, YVrasanue, JJoCTATOYHO HOKA3ATH,
uro XA -XB=XD-XC. 515. Orpy:KHOCTE pagnyca AB c meH-
TpoM B Touxre A, 516, CepeauHHEIN NEepNEeHEIUKYIAD OTPE3IKA
AB, 517. ¥Yxasanue. Ilyete AA, — MeamaHA TPEYroJbHAKA
ABC. Ha npopomaenuu oTpeska AA, 3a TOUKY A, OTJIOMKHTE
orpesok A D, pasabiit MA . 518, Vxasanue. Hmeem:

4,4, +AB +BB,+BC +CC,+C,4,=0, AB+BC+CA,=0,
oTCIofa A2A1+BIBZ+CICZ=6. 619. 4 cM, 6 cM. 520. 2,5 cmM.
552, -4; 4. 553. -1,5. 555. m(-1536). 556. a(—3;4).

559, x=2, y=-3. 560, OK =0,5a-0,1b. 564. W%ﬂ%ﬁi
566. Yxasanue. M,M,=M B +BB,+B,M, C apyroi cro-

poHEI, M\M,=M A +AA,+A,M, Ciloxure sTH paBeHCTBA.
572. Yrasanue. Ilyets otpeskn AA , BB u CC, — MeamaHE

Tpeyroabauka ABC. BocronesyiiTech TeM, TTO A_Al.+E+C_C; =0.
573. Yrazanue. BocnoansyiiTecs samaueil 566 u kawuepoit
gagageir 1 o, 15, 574. Yrasanue. BeipasaTe BekTOopel BM m

BN yepes BeKTOPEL BA u BC. 575. 18 cu. 576. 60°%; 243 cm?.
577. R+/3. 593. 1) %; 2)1; 3) %; 4) 0. 596. -3 u 3. 597. —-1.
599. b(-1216). 600. -1 u 1. 602. 4. 603. —0,5. 604. V1.

605. 27. 608. % 0, % 609. 30°, 60°, 90°. 612. 0°. 613. 120°.

614, Yxasanue. IlycTe C_A=E, CB=b. Torama CT&i=%E+%5,

256



OTBEThI M yKa3aHWa

AK = %5 Haiizmre CM « AK. 615, 45°, Yxasanue. IIyets

OB=b, OC=c. QOueBHAHO, UTO b-c=0. Toraa A0 =2¢,
DO =38b. Orciona AB=2¢+b, DC=c+3b. 618. 80°. Yxasza-
Hue. ﬁ)’:l(ﬂw_c’). Orcoga ﬁ2=l(ﬁ-m+ﬁ-ﬁ),

BD' =2|BD|'| BA|- cos £ ABD. 617. ¥xasanue. BD=1(BA+ BO),

MF=MB+BF. Ocraiocs NoKAa3aTh, 4TO BD-MF=0.

619, 100 cm. 620, 67 cm. 633, IIpu AB || a. 643. 1) Beckoreu-
HO MHOT0; 2) 6eckoHevHo MHOTO. 649, (x + 3)2 + (y —4)2 = 1.
650. y = x? — 4x + 1. 651, Yrasanue, Ilyere ABCD — nexoMasn
tpamenus (BC || AD). IToctpoiite o6pas auaromanu BD mpu

napaJiiejLHOM HepeHoce Ha Bextop BC. 653. Viazanue. Ilo-
cTpoiiTe o0pas FAHHON NpAMOI HOpH NAPANAENBHOM IEPEHOCE

HA BeKTOD AR (mwam BA). PaccMOTpHTE TOIKH HepecedeHuA
ofpasa ¢ JaHHON OKPY:KHOCTEI. 3aMETHM, UTO eCJH NOCTPOeH-
HEIA 00pas W JAHHAA OKPYKHOCTE He c
HMEIT O0MUX TOYEK, TO 3AaAA4a He B

HMeeT peimneHusa. 655. Yraszanue.

IIycte ABCD — HCKOMBIH 9eTHIpEX-

YIONBHHK ¢ JAHHBIMH ¢TOpoHaMH AR T

u CD (puc. 309). PaccMoTpuM mapan- A D
JAeNbHBIN ODepeHOo¢ CTOPOHEI AB Ha Puc. 309
BekTop BC. TpeyroabHHK A CD mox-

HO IOCTPOMTS o ABYM cropoHam CD u CA, = BA u yrny A,CD,
pasEOMY £ BCD — (180° — LABC). Tpeyronsaur AA D MOXKHO
OOCTPOATH 1O ¢TopoHe A D u AByM npuaexamun yraam AA D
u ADA,. 666. Yrazanue. Ilycte Touka A, — o0pas Touku A
IIpH mapasiTe]bHOM HepeHoce Ha BeKTOp MN. CoefuBHTE TOU-
kun A m B. 657. 36 cm. 658, 40. 659, 490 cm?, 701. g L ! mam
npaMele @ 1 I copnagaior. 704. Yrkazanue. Ecau 4eTEHpeXyTromib-
HHE HMEET OCh CHMMETPHH, TO 00pasoM Ji0b0Hd ero BepIIAHEI
ABNAETCA BepIIMHA DTOTO JKe YEeTHIPeXYroJbHHKA, BriOepHTe
HEeKOTODPYIO BePIIHHY HapajlejlorpaMMa W paccMOTpHTe JABe
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BOBMOKHOCTH: ee 00pa3soM ABIAEeTCA WK COCeNHAA BEpIIUHA,
unu nporusonexamas. 707. Ykasanue. Yrast M BA u MBA
CUMMETPUYHEI OTHOCUTENBHO npamoit AB. CrnenoBaTesbHO,
Z M BA =/ MBA. Aunanoruuno £ M ,BC = Z MBC. Ocranoch
noxasars, uTo £ M BM, = 180°. 708. 1) A (0; —2), B, (-1; 3);
2) A,(0; 2), B,(1; -38). 709. x = 2, y = —1. 710. Yrasanue.
ITycrs AABC umeer uenTp cummerpuu. Torga, HanpuMep, 00-
pasoM BepUIMHBEI A sBaseTcsa BepmuHa B. CiaemoBarenbHO,
IIeHTP CHMMETPHH — B3TO cepeiuHa cTopoHBl AB. OpHako
B 9TOM cayuae ob6pas BepmuHbl C He OyaeT NpUHAIIEKATH
TpeyroabHUKY ABC. 712. Yrasanue. Ilpu neHTpanbHON CHM-
MeTpHuM 00pa3soM CTOPOHBI NAHHOTO YETHIPEXYTOJLHUKA ABJA-
eTcs CTOPOHA 9TOTO Ke UYeTHIPpeXyroJbHHKa. Ilajlee BOCHOMNb-
3yiiTech KJAwuYeBOi zamauein m. 18. 713. Vkaszanue. Ilpu
CUMMETpUU OTHOCUTENIbHO TouKu O 06passl Touek A, u B, npu-
HaJJexar okpyuaoctu ¢ nearpom O,. Tak Kak obpasom nps-
MO, IPOXOAAIIeH Yepes [eHTP CUMMEeTPHI, ABJIAETCA 9Ta Ke

npsamas, To o6pasel Touek A u B,
B C Tak)Xe NpUHaAJeKaT npamou A B,.
CnenoBarensHO, 0Tpe3ok A, B, — ob6pas
orpeska A B . 714. 2 ¢cm uau 1 cwm.
715. 2 cm. YVrazanue. Ilpu pacecmaTpu-
A D BaeMOM IOBOpoTe TOUKa B aABasercs
obpasom Touru D, Touka C, — obpazom
rouku C, Touka A — obpaszom Touku A
(puc. 310). Cnemosarensno, AABC, — obpas A ADC. Orciona
ZABC, = ZADC = 90°. CnenosatensHo, Touku C,, B, C nexat

Ce

1

Puc. 310

Ha ofHOI mpamoii. 716. Yrxasanue. Ilycts Touka A, — obpas
TOUKH A IPH CHUMMETPHH OTHOCHTEJbHO npamoii a. Torma Tod-
Ka nepecedyeHus NpAMbIX a u A B Gyzer i

MCKOMOI. 3aMeTHM, UYTO eCJU TOYKH A

1 B cMMMeTPUYHBI OTHOCUTEJIBHO IIPH-

MOII a, TO 3azada HMeeT DECKOHEUYHO o0
MHoOro pemenuii. 718. Vraszanue.
ITycTe Touka A, — o6pas TouKu A npu
CHMMeTPHUH OTHOCHTEJILHO NPAMON a.
Torma Touka nepeceyeHus IPAMBIX @ U
A B 6yper uckomoii. 719. Yrasanue.

Puc. 311
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PaceMoTpuTe HeHTPANBHYI CUMMETPHUIO € IIEHTPOM B TOYKe
nepecedyeHus AuaroHasgeii mapannemorpamma. 720. Vrasanue.
Hatinure cepenuny orpeska AC, a majee BOCIIONb3YHTECHh OPHU-
mepoMm 3 m. 18. 721. Vraszanue. Ilycts O — panHas TOYKA,
[, u [, — pansble npamele. Iloctpoum obpas npamoit [, npu

cUMMeTpUM OTHOcuTenbHO Touku O. Iloayuum npamyo b
(puc. 311), koTopas nepecexaer npamyio [, B Touke E. Halinem
npoobpas Touku E npu paccMaTpuBaeMmoii cumMmerpun. OueBu-
HO, 4TO OH JOJIXKeH NpuHajIexaTh npamoii [ . CienosarensHo,
TOYKA, CAMMeTpHYHAA TOYKe E oTHOCUTENbHO TOUKH O, TaKxKe
npuHaAJIeKUT npamoit [, 722. Vrkaszanue. BocnonbayiiTech
Haeell pelleHHUA nmpumepa 5 m. 18.

723. YVrasanue. PaccMOTpUM IOBOPOT L N /

¢ IeHTpoM B TouKke C IPOTHB YacoBOH [
crpenku Ha yroa 60°. IIpu Takom mo-
BopoTe obpasamu Touek E u B 6ynyT
cooTBeTecTBeHHO Touku D u A. Ciego- s

BaTENbHO, OTPe30K AD u ero cepenuHa r /M
K 6ynyT coOoTBETCTBEHHO OOpazaMu 3
orpeska BE u ero cepeiuHbl M. Puc. 312

724. Yrasanue. Ilycrs L, 1, I, — nas-
HEIE ITapajaenbHble OpAMble, O — NPOU3BOJbHAS TOUKA IIPH-

moii I, (puc. 812). Ilpamas [{ — obpas npsamoii [, Ipu MoBo-
B poTe BOKPYTr TOYKH O ONPOTHB YaCOBOM
cTpedaku Ha yroa 60° — mepecekaer

npsaMyto [, B Touke M. Haiinem npoo6-

pas3 Touku M mpH 3aJaHHOM MHOBOPO-

te. OUeBHAHO, UTO OH IPUHALJIEKHUT

npamoii [,. IloaToMy ZOCTATOYHO OTJIO-

AT V/ C  xurep or ayga OM yrou, paBHBIH 60°.
/ 725. Vraszanue. IlycTh TpeyroabHHUK
4 A BC — ob6pas tpeyronpauka ABC npu

Puc. 313 CHMMETPHUH OTHOCHTEJIbHO CEPEeIHHHOI0
nepneHAnKyasapa orpesxka BC (puc. 313).

Tpeyronsauk ACA, MOXHO MOCTPOMTH I10 U3BECTHBIM CTOPOHAM
ACu AC (A C = AB) u yriny ACA,, paBHOMY DasHOCTH YIJIOB
B u C. 726. Yrxasanue. Ilycts Touka C, cummerpudHa Touke C
oTHocHuTenbHO npamoii AB. IlocTpoiiTe OKPYKHOCTE C IIEHTPOM
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B Touke C,, KoTropasa Kacaercsa npamoit AB. IIpoBenuTe depes
TOouKy D KacaTeJbHYIO K IIOCTPOEHHOI OKPY/KHOCTH. JTa Kaca-
TeJbHAsd MepeceKaeT OpaMyoo AB B HCKOMOIT Touke, 727. Yka-
s3anue. Ilycte O — manHas TOUYKA, l,,l, ul, — nanHbIe OIpPAMBIE.
ITocTpoiiTe orpesoxk AC, cepefHHON KOTOPOro SBJASETCS TOU-
ka O, a KOHIBI NPUHAJJIEKAT OPAMBIM [, U [,. ITOT OTPE3OK
ABJAdAeTCA OJHOH M3 AuaroHajeil pomba. Haligure TouKy mepe-
CevyeHHUs NPAMOM [, ¢ cepeJUHHBIM NEPHeHAUKYJIAPOM OTpes-
Ka AC. 728. Yxazanue. PaccMOTpUM IIOBOPOT € IIEHTPOM B TOU-
Ke A mporuB yacoBoi cTpearu Ha yroa 90°, Ilpu srtom
noBopote obpasom orpeska AD bymer orpesoxk AB (puc. 314).
IIycrs E, — o6pas touku E. Torpa tpeyrosbauk ABE, — 06-
pas tpeyronbHuka ADE. Orcriona A ABE, = A ADE. Toraa
DE = BE, AE = AE,, L/ E AB = / EAD. Umeem: £ E AF =
=LEAB+ L BAF = ZEAD + Z FAE = L FAD. Ho £ZFAD =
= / E FA. Cneposarensno, AAE F — paBHOGe/peHHbIH 1 AE =
= E F. 729, Ykasanue. PaccMOTPUM OBOPOT ¢ NEHTPOM B TOY-
Ke A 1mo JacoBoil cTpenke Ha yroa 60° (puc. 315). Ilpu asTom
nosopoTe obpazom Tpeyronbauka ABP 6yner TpeyronbEuK ACP,
(Touxka P, — obpas Touku P). Orcrona £ AP ,C = ZAPB = 150°.
Tpeyronsauk APP, — pasrocToponHui. Torga Z AP P = 60°.
Cnenosarensno, Z PP ,C = 90°. Ocraiock 3ameTuTs, 4yro P .C =

= PB u PP, = AP. 732. @cm 752. 1) 1,5; 2) — 3)—

756. . 757. 12 cm. 758, 28,8 cm?. 760. —. 761. 1) k = 2,

TOUKA B HiIu k = _2, TOYKa IepecedyeHnd ,I[HaPOH&JIEPI Tpanennn

B
E, __B ¥ .6
P
'E T
A D P,
Puc. 314 Puc. 315

260



OTBEThI M yKa3aHWa

AMNC, 766. Yrasanue. [IycTe faHHEAS OKPYXHOCTH KACAETCA
npamoit @ B Touke M. Touka M, — obpas Touxu M npu romo-
TeTHH ¢ HeHTpOM A. Tar kar o6pasoM IpAMOl @ ABIAeTCA Ta
Ke npaMas, TO Touka M|, npuaagnexxuT nopamoii ¢, Ilokaxure,
9T0 0bpas ZAHHOI OKPY:KHOCTH H OPAMAA (¢ HMEKT TOJIBKO

oxHy o6myto Touxky M, . 767. —%. Vicasanue, I1o onpeaeaeHAIO

romotetun MA =EMB. Haiigure KOOPAHHATE BEKTOPOB MA
u MB. 768.(-3;2).769.1) x=-3,y=8;2)x =12,y = -2.
770. x = 0, y = 8, 771, 28 cm?, 772, 20 cm?, 773. 112 cm?,

775. 1) y = 2x + 2; 2) y=2x—%. Yxasanue, Bubepure npo-

HEBOJLHYIO TOURY M, NpHHAIIeKAINYIO JaHHOH npaMoii. Haii-
IHETe KOODAMHATEL BeKTOpoB OM u OM, =20M. Touxa M, —
obpasz Toukm M opu gasHOH roMoTeTHA, BOoCcOoaezyiiTECh TEM,
yTo yrJoBoil kosddumHeHT HCKOMOH HmpAMoil paBeH 2.
776. D(x + 1Y + (-2 =1; 2) (x — 4)* + (y + 8)°> = 16.
777. Yxasanue, lipamaa A, B, asnaetca ofpasom opamoii A B,
[IPH POMOTETHH € LEHTPOM B TOUKe KacaHHda U Koadduiues-
TOM, PABHEIM OTHOIIEHHIO G0JABMEro pagayca K MEHBIIEMY.
779. OKpYRHOCTE, KOTOpAA ABIACTCA 00PAZOM JAHHOM OKPYIK-
HOCTH TIPH I'OMOTeTHH ¢ LIeHTpoM A U KoadpPHIIHeHTOM, PABHBIM

1
5 38 HCKIIOYeHHeM TOUKH A. 781, ¥xasanue. TpeyrolbHHE

¢ BEpPIIHHAMYA B HOOJYIEHHHIX TOYKAX ABAAETCH OOPAZOM Tpe-
VTOJNLHHKA ¢ BepIIMHAMH B cepeuHaX CTOPOH AAHHOTO Tpe-
VTOJAbHUKA NPU MOMOTETHH ¢ HeHTpoM M u kKoadduIHeHTOM,
pasEEIM 2, 782, Vrasanue, IlocTpoiiTe OPOUIBOJBHEIL Tpe-
VrOJBLHHK, ABa yria KOTOPOro PaBHBL ABYM AAHHEIM YTIJaM.
OnumuTe OKOJIO Hero OKPY:XHOCTH. McKOMEIH TpeyrolbHHK
ABAAETCA 00Pa3OM MOCTPOSHHOIO TPEYTOJBHHKA IPA IOMOTETHH
¢ IeHTPOM B IPOHEBOJILHOI TOUKe U KoaddULHeHTOM, pPABHBIM
OTHOIIIEHUI) HAHHOrO paguyca K pagHycy MOCTPOeHHOI OKpYX-
HOCTH, 784. YVrasanue, Cu, pemenne npumepa 1 o, 19,
785, Yrkazanue. PaccMOTpHTe POMOTETHIO C [IEHTPOM B CepefiH-

1
He oTpesKa AB m xoadhdmnueETOM, PABHEIM 3 786. Ilpamasn,
ABAAoMagca o6pasoM OpAMOi [ IPH POMOTETHH ¢ IIeHTPOM B
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A cepenuHe oTpeska AB u Koadpuin-

1
M eHTOM, paBHBIM g, 34 HCEJYeHH-

eM TOUKH mepecedyeHus npameix AB
u [ (ecau Takada TOYKA CYIHIECTBY-

B er). 787. Yrkaszanue. IlocTpoiite
JI00YI0 OKPYKHOCTE, KACAIONIYIOCHA
cropon yraa (puc. 316). IlycTe
M’1 — OJilHA U3 TOYEK HepecedyeHusd
npamoit BM ¢ nocTpoeHHOH OKPYsKHOCTBIO. PaccMoTpuTe ro-
MOTETHIO C HEHTPOM B ToukKe B M Koa(pUIHUeHTOM, PABHBIM
BM.
BM, "
789. 24. 795. Tourku nexat Ha ofgHoit npamoii. 804. IInockocTu
MOryT mepeceKaTbcss Mau ObITe mapainenbHbeiMi. 808. Ilepe-

CeKaroTeA WU CKpeluBaroruecs. 813, 1542 cm. 814. 15+/3 cm.

815. 15 cm. 816. 20 cv. 817. 2421 cm. 818. 24/12+3v6 cm.
819. 90°. 820. 310 cm. 821. 13. 838. 680 cm?, 840 cm?, 1360 cv®.

839. 350 cm?, 420 cm®. 840. 3d?, %d’*, 845. 482 cm?,

Puc. 316

Sagaga mMmeer ABa pemenuda. 788. 96 cm?, 4,8 cwm,

846. 36 cu’. 850. %ds sin o sinB cos?B. 851. m? tgP (sino + coso);

m? sino coso tgB. 852, 8azcos%tg B; 2aasinacos%tgﬁ.

3
853. %.854. CD; 7 cm, 10 cm. 856. y = 0,56x — 0,5. 867. = 1,24 mm.

868. = 60 000 H. 869. 200 ¢m?; 320m cm?®, 870. 320m cm?;
1024n cm?®, 871, = 3770 kr. 872. 4,5 cm. 873. = 550 Kr.

3
876. ~ 3 kr. 877. Th>/2: ém’*. 878. 2nR?; "33 3 . 880. 25 cm

uau 39 cM. Yrasanue, Halifure cHHYC yria MeXIy TaHHBIMHA
CTOpOHaMH, a 3aTeM — ero kKocuuyc. 881. (x — 4)* + y* = 25

unu (x + 2)2 + y2 = 25. 882. 217 em mam 2441 cm.

gg3, Y1r¥3-2 gon o ol, 24.ci. B8O, 1 ow w2 G,
2421
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887. 36 cm. 888. V4a®+d?. 889. 4 cM. Vrxasanue. Tax Kax
Tpanenia ABCK asnserca punHcanHoii, To AB = CK. Torga

- _ 9. 9. _1 1
Z KAC = Z AKB, AC BK. 890. 6’ "16° "8 &

891. 111 cM. 892. 9,5 cM. 893. 12 cMm. 894,
7-\,5 besing

895, 1:1:+/3. 896. 6 cv. 897. = cm. 898. —————. Vka-
3 (b+asin

aanue. BoconpsyiiTecsk GOopMYJI0Oi AJA BEMHUCACHHA IIJIOMIATH

TPeYTOJABHHKS IO ABYM CTOPOHAM H YIAY MEKAY HHMH,

899. 43 cm2. 900. 3 cm, % M, % em. 901. 15 em.

902, 132 cm?, 903. 450 cm?. 904. 36 cu?, 906, 63 cm?,

907. 1 : 2. 908. 2a(2-+3). 909. 45 cm. 910. % oM.
912. (4"6 3‘/_) 1:R 913. 54°. 915. 3m. 916. M

918. (=9; 0). 919, (0; -2,5). 923. (x — 77 + (y + 0,5)? = 6,25.
924, ITa. 925. Ma. 926. (-1; 0), (-9; 0). 927. 10m. 928, y =
= 6x + 23. 929, y = -x + 3. 930, y=—§x-4. 943, -=

944, ‘/_ 946. 5x + y — 22 = 0. 963. 3cmmn3~/§cm

964. 3 cM?. 965. 27,5 cm?. 966. 3227" M2, 967, . Vxasanue.

Tpeyronsenk A B,C, apnaerca ofpazoM TDEYI'OJIBHHK& ABC
OpH 'oMOTETHH ¢ KoxhdHOmueHTOM, DABHEIM —%, H OEeHTPOM

B TOUKE ODEpecedeHAa MeguaH TpeyroabHuKa ABC,
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OTBETbI K 3AJAHUSIM B TECTOBON ®OPME

«MNPOBEPb CEBA»
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MPEAMETHbBINA YKA3ATEJIb

BokoBasi MOBEPXHOCTH KOHYyCA
227

— — mpusmer 217

— — nuauHapa 226

BerxTop 109

BexrTopa xoopguuater 117

— Mmoayas 110

BerTops!l KosinHeapHbpie 110

— IepHeHANKYJIApHble 146

— IMPOTHBOMOJIOMKHO HAIIPABJIEH-
"Hele 111

— IIPOTHBOIIOJO¥KHBIE 125

— paBHele 111

— coHampasJeHHple 111

BHeBOHCAHHAA OKPYXXHOCTB Tpe-
yroaeHEKa 46

T'omorerna 186

Jemxenne 161

JBHKeHnA BBAMMHO O0paTHBIE
161

JexapToBBI KOOPAUHATEHL Ha ILJIO-
crocTH 79

Hnuua nyru okpyxHOCTH 65

— OKpy:KHOocTH 64

EnnHUYHAA MOJAYOKDPYXKHOCTE 5

Konye 227

Konyca 60KoBasi MOBEePXHOCTh
227

— BepmuHa 227

— BBIcOTa 227

— ocHoBaHmHe 227

— obpasywoique 227

— oce 227

— pasBepTKa GOKOBOHN MOBEPX-
HocT 228

Kocurye 6

Koshpdumnuent romorerun 186

— nogobusa 189

Kpyrosoit cerment 66

— cexkTop 66
Ky6 217

Muororpamaak 216
MHororpaHHuKa BepinuHa 216
— rpasp 216

— moBepxXHOCTH 216

— pebpo 216

Hanpasaennsri orpesok 110
Hynb-sexkTop 110

0O6pas purypser 160

O6wem Kouyca 228

— nupamuger 219

— npaMo# mpusmer 218

— nuauHgpa 227

— mapa 229

OrpyxuocTh Anosutonna 105
Ocesasa cummerpuss 170
OcuHoBanme cermenra 66

Ocp cummeTpunr 170

ITapannenenumne] OPAMOYIOJb-
Heill 217

ITapannenbHbI# meperoc 160
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Iepememenne 161

Nupamuza 218

IlepamMagm Goxosas rpass 218

— fBoxosoe pebpoe 218

— pepmiHHa 218

— BEICOTA 219

— ocHoBaHHe 218

— pebpo ocHoBaHEA 218

ILnockocrs 209

ILnockocTH mapaianeabHne 210

ILnomagu mogoSHBX duryp 190

IInomaas 60KOBOH HOBEPXHOCTH
KoHyca 228

— — — mpusMu 218

— — — mmamHEgpa 227

— Kpyra 66

— KpYToBOrO cerMeHTa 66

— — cexTOpa 66

— MOBepXHOCTH KoHyca 228

— — nppaMHIH 219

— — mpmsmMu 218

— — mapa 228

— ctepr 228

IloeepxHOCT: Iapa 228

IIosopor 176

HMoao6uele durypsl 189

Ilonykpyr 67

IIpasuao napawiaexorpaMma 124

— TpeyroabHHKa 122

IIpaEAABRHEE MHOTOYTOJBHHAK
51

Ipeofpasopanue nogoéma 189

— ToxEgecTBeHEOe 161

— durypmr 159

Ipuama 217

— mpamag 217

IIpuaMu GokoBad rpanbk 217

— Boxosoe pebpoe 217

— ocHopaHHe 217

— pebpo ocHOBaHHA 217
IIpooGpas purypm 160
IIpaMele cKpempPBaoueca 212

Pasreie purypa 161
Pagpyc cheprnr 228

— mapa 228

PasHOCTH BeKTOpoB 124
PellleHHe TpeyroAbHHKOB 30

Ceoif¢TBO KONIHHEADHEIX BEKTO-
pos 135

CpoiicTBa ToMoTeTHH 188

— OApANAENBHOTO HepeHoca 162

CuMMeTpHA OTHOCHTENBHC NpPA-
Mo 170

— —Trougm 172

Cunye 6

Cramap 109

CRanapHEI#E KBAJPAT BeKTODA
147

CrandapHoe NPoH3BeAcHAE BEKTO-
pos 147

CrepeoMmerpna 209

CyMMa BerkTOpOB 122

Chepa 228

Taurenc 8

Teopema KocmEyco 13

— CcHHYcOB 23

TpuromoMerpudecKkHe GYHRIHH
8

TpuronoMmerpua 35

¥raoeoil KoadhdEOEEHRT MpAMOMH
100
¥Yroa MexIy BeKkTopaMu 146
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VToa MeXy IpAMo H TIOJ0XH-
TeJHHBEIM HAMPABA€HHEM OCH
abcomec 99

— nmoBopora 176

VMHOXKEeHHe BeKTOpa HA YHCJIO
133

VpaBHeHNe OKpYXHocTH 87

— mpamoit 93

— drrypur 86
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MPUNOXXEHWUE

Tabauna 3HaYeHHH TPHrOHOMETPHYECKHX (DYHKIIHIMA

BenwquHa BenuquHa
yrna CuHyc Kocunyc TaHnreHc yrna CuHyc KocuHyc TanreHc
(B rpaaycax) (B rpanycax)
0 0,000 1,000 0,000 46 0,719 0,695 1,036
1 0,017 1,000 0,017 47 0,731 0,682 1,072
2 0,035 0,999 0,035 48 0,743 0,669 1,111
3 0,062 0,999 0,052 49 0,755 0,656 1,150
4 0,070 0,998 0,070 50 0,766 0,643 1,192
5 0,087 0,996 0,087 51 0,777 0,629 1,235
6 0,105 0,995 0,105 52 0,788 0,616 1,280
7 0,122 0,993 0,123 53 0,799 0,602 1,327
8 0,139 0,990 0,141 54 0,809 0,588 1,376
9 0,156 0,988 0,158 55 0,819 0,574 1,428
10 0,174 0,985 0,176 56 0,829 0,559 1,483
11 0,191 0,982 0,194 57 0,839 0,545 1,540
12 0,208 0,978 0,213 58 0,848 0,530 1,600
13 0,225 0,974 0,231 59 0,857 0,515 1,664
14 0,242 0,970 0,249 60 0,866 0,500 1,732
15 0,259 0,966 0,268 61 0,875 0,485 1,804
16 0,276 0,961 0,287 62 0,883 0,469 1,881
17 0,292 0,956 0,306 63 0,891 0,454 1,963
18 0,309 0,951 0,335 64 0,899 0,438 2,050
19 0,326 0,946 0,344 65 0,906 0,423 2,145
20 0,342 0,940 0,364 66 0,914 0,407 2,246
21 0,358 0,934 0,384 67 0,921 0,391 2,356
22 0,375 0,927 0,404 68 0,927 0,375 2,475
23 0,391 0,921 0,424 69 0,934 0,358 2,605
24 0,407 0,914 0,445 70 0,940 0,342 2,747
25 0,423 0,906 0,466 71 0,946 0,326 2,904
26 0,438 0,899 0,488 72 0,951 0,309 3,078
27 0,454 0,891 0,510 T3 0,956 0,292 3,271
28 0,469 0,883 0,532 74 0,961 0,276 3,487
29 0,485 0,875 0,554 75 0,966 0,259 3,732
30 0,500 0,866 0,577 76 0,970 0,242 4,011
31 0,515 0,857 0,601 77 0,974 0,225 4,331
32 0,530 0,848 0,625 78 0,978 0,208 4,705
33 0,545 0,839 0,649 79 0,982 0,191 5,145
34 0,559 0,829 0,675 80 0,985 0,174 5,671
35 0,574 0,819 0,700 81 0,988 0,156 6,314
36 0,588 0,809 0,727 g2 0,990 0,139 7,115
37 0,602 0,799 0,754 83 0,993 0,122 8,144
38 0,616 0,788 0,781 84 0,995 0,105 9,514
39 0,629 0,777 0,810 85 0,996 0,087 11,430
40 0,643 0,766 0,839 86 0,998 0,070 14,301
4 0,656 0,755 0,869 87 0,999 0,052 19,081
42 0,669 0,743 0,900 88 0,999 0,035 28,636
43 0,682 0,731 0,933 89 1,000 0,017 57,290
44 0,695 0,719 0,966 90 1,000 0,000
45 0,707 0,707 1,000
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