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APEIHCIOBHE

Hactosuast kuura mmeer 1eAbl0 NOMOYbL TOMY, KTO Kejiaet
yray6uTbh cBOM 3HaHIA MO 3/leMEHTapHOH MaTeMmaTHke,

B xumure co6paHn 3amayy, npeliarapiiiecs . HA MNPHEMHBIX
oK3ameHax noctynasuiumM B Mockoscknlt usnKO-TexHHYecKuit
HHCTHTYT B TeyeHHe NOCJeIHHX BeCATH — JBeHAAIATH JeT.ABTOPH,
PYKOBOAHBIIAE B Pa3HHE FOAH MPHEMHHIMH HCOHTaHAsMH, o0Opa-
6OTaIH M CHCTeMATH3MPOBRAJH HAKONHBIIKiCA GonbluoH MaTepuan
i cHalamau ua3bpaHHble 3aJa4M YKASAHUSMI W peiieHHshH.

IOns pemexus 3amgad, COmepwauyuxcs B JanHOH kuure, Tpe-
Oylotcs 3uaunst B o6beme cpeanell wkonel. Te HemHorue csene-
HUS, KOTOPHE WHOIZa He BKIIOYRIOTCA B NPOrpaMMH CPEAHHX
IIKOJ, TNPHBOAATCA OTARABHO MenKHM WPHPTOM.

Tem ue MeHee ciaemyeT OTMETHTb, YTO GOJBUIHHCTBO Tpel-
AaraeMpix 3afay  ABAMIOTCA 33JayaMi NOBLILEHHOH TPYAHOCTH.

Mo mecmt aBropos, kimra MokeT OUWTb HCNOAL3OBaHA B pa-
0OTe IOHOWECKHX MATCMATHYECKNX HIKOM M IUKORBHWX MaTeMa-
THYCCKHX KPYxkKkoB. Kpome Toro, oHa OKawercsi MonesHOH npi
TIOATOTOBKE K NPHEMHHIM MCHHITAHHAM B Takne BHCHIHE  yyeluue
3aBefleHus, THe NPeJBSBIAIOTCS MOBHUICHHHE TPeGoBaHus 10
MATEMaTHKE.

Kunra coctout ua tpex pasienos: «Aarebpa», «eoMerpisa»
H «TpuroHoMeTpusi», Kawauii H3 KOTOPHX pas0uT Ha NOAPa3-
Henw. BHyTpm xKawaoro mnomapaspgena 3ajaud  pacloNOKeHH
B TOPSAKE BO3pacraioutell TPyAHOCTH.

B nonfope M coctasaenun ‘3alau, coGpausuix B HacTosmielt
KUHrE, MOMHMO aBTOPOB, NPHHHMANN ydacTie paGoTaBuiye B pas-
HLe TOAH HAH HHHe paGoramuye na kadeape Bucueil MmaTe-
matuxkn MOTH npodeccopa 1 npenomaatenn A. A. A6Gpamos,
U. A. Bouek, M. A. Esrpagos, A. A, 3uxos, B. W. KapaGe-
rop, X. X. Kapumosa, JI. JI. Kympssues, A. H. Kyrtacos,
M. P. llypa-Bypa, M. Il. Lllernos u apyrue.

3naynTenbHyl0 moMows B8 paboTe maA KHUFOH aBTopaM
okasana c¢T. naGopaut xadenpw T, E. Ilonosiapesa, xotopoit
ABTOPH HPHHOCAT 6JaroAapHOCTb,

Asmopst



AJNITEBPA

1. ApujpmeTnuecKas H reoMerpuuecKkasg NPOTPeccHH
l'[peIlBapn'reanue 3aMeuyaHngd

Ecom a, ecte n-fi unen, d— pasuocts H S, — CyMMa 7 mepseX
9JIel0B apupmemuneckold npozpeccu, TO
ay=a,+d(n—1), (1)
s.(@ta)n_[20,4d(n—1Din
" 2 - 2 . '

Ecau u, ectb n-fi unén, ¢ — 3uamenarens u S, — CyMMa 7 NepsHx
UJIeHOB 2eomempuveckoll npozpeccuu, To

Up=uq""", ' )
Und — Uy __ h(g"—1)
== T g=T *
Ecnan, Haxouen, S ects cyMMa GeckoHeuHo YyOHBaowmefi reoMeTpH-
geckoft nporpeccut (| g] < 1), 10

S=

Uy
l——q' (5)

1. Hoka3arth, uTO ecau NONOKHUTEAbHHEe wMena a, b, ¢ ob-
‘pa3yioT apudMeTHUYSCKYIO MPOrpeccHio, TO YHCAA

1 1 1
Vo4+Ve' VetVa' VatVo
TaxKe 06pa3yloT apiudMeTHYECKYI0 TPOTPECCHIO.

2. MonoxurenpHue yuena a,, @,y «.., @, 00pasyioT apudme-
Tuveckywo nporpeccuio, oxasars, 4TO .

Va,+Va,+V—+Va.+ +Va,, 1+m

n—1

@.
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N
8. Jloxasath, uTO ecanm uucaa a,, @,, ...,d, OTAHYHAH OT
nyns n o6pasyioT apudMETHYECKYIO NPOrpeccitio, TO

1 1 1 1 n—1
a‘a2+717;+a,a‘+ ot +an-xan_- a,a, °

4, Jlokasath, y4To . BCSKas ~ NOCNENOBATENLHOCTL  YHCEN
a,, a,, ...,a,,, yH.OB.'lETB()pﬂK)umx npn .moﬁou n==3 ycnoBuio

. 1
aa, + a,a, + aa, + + Iy x“n aa,’

o6pasyeT apudMeTHyecKyl0 NPOrpeccuio.

5. Iloxasats, yr1o Ans Beaxofi apudmetiyeckoi nporpeccmx
a,, ;, G,y...,4q, HMEIOT MECTO PABCHCTBRA —
a,—2a,-}-a,=0,
a, —3a0,-}-3a, —a,=0,
a, —4a,-}-6a,—4a, 4-a,=0
11 BooOile IpH BCAKOM 11> 2 umee:
e,—Cia, 4 C,fa,—— e (=10, - (—1)'Cla,,, , =0,

Yxasaune. B o10fi 8 cacnpylomeil sagauax 1oaesno  BOCHONL30-
BaTLCR JAEFKO NPOBCPAEMBIM TOKZCCTBOM
Ck__ck + Ch-1,

n=1*

6. Hoxasath, 410 18 BeskoH apm}memqecxoﬂ nporpeccun
Apyevey By @uyyssee TPH 7= 3 NMEIOT MECTO paBeHcTBA

al."'"'cflla'-;— see +(_ 1)*Cua; Qi =

7. Joxazarts, uto ecan uyncia g, x, lg, x, lg,,x (xs£1) oG-
pasyioT apn@MeTHHCCKY0 NPOrpecciio, TO

n? = (kn)'8, ™.

8. Haiiti Takyio apudmeTHYeCKYI0 NPOrpeccsiio, y KOTOpoif
OTHOLUGHHE CYMMH NEPBHX I 4IEHOB K CyMMe kn NOC/eAYIOLIHX
He 33BMCHT OT .

9, Ynena x, x,,...,%, 00pasyioT apudMeTHHeCKyl0 IIpo-
rpeccuio. Halitr 91y mporpecciio, ecan

X tx4 .o Fx,=a, xi--xi4... +x;==b’.'
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Ykasanune. B stofi ¥ crenyomell sagayax noesHO . BOCHONb~
30BaTHCH PABEHCTBOM ‘

1*+2'+3=+...+n= ___”"'?F'l>(2n+l)

10. Pan uncen 1 4 10, 19, ... o6nagaer TeM cBOHCTBOM,
4T0 paanocm JIBYX cocenﬂux qucen 06pa3ylT apudMeTHIECKYIO
pporpeccnio. Halitn z-#i unen n cymmy nepBux n- qneﬂon aTolt
NOC/IeI0BATENBHOCTH YHCE,

11, Cocrasum Tabauuy Y

Hokasats, uto cymMa u/eHOB xamnoﬂ TOPH3OHTANBHON CTPOKH
paBHa KBaJpaTy HEYETHOTO uucna.

12, B reomerpnueckoffi nporpeccHu a,, a,,d,, .., A2HH
YieHH a,,,=A4, a,_,=B. Halita a, n a, (A5~0).

m~n
13, l'IyCTb S, €cTb CyMMa HepBHIX 7 YNEHOB TreoMeTpHue-
ckofi mporpeccun 'S =0, ¢=5£0. Iloka3ats, uto
- . Sn —_ Sy —Sp
S —Ss  Spn—Sa’
14, 3uan CymMMy. S» nepaux 7 uNeHOB reome-rpuqecxoifx npo-

TPECCHE M CYMMY S OGPATHHX BEMYMH STHX uneHOB, HAfTK
npoussenente Il mepsHx 7 ysneHoB yporpeccuu.

15. Hatitu cymmy
14-2x4-3x* |45+ ... - (4 1) X"
16, Joxasath, uto uncia 49, 4489,.444889, .,.,nonyuae-

Mue BcTapkoH 48 B CepeluHy NPeNHAYLIErO uHCAR, ABAAIOTCH
TOUHHMH KBAZPATAMH. ‘

17. Hokasats, uto MOWHO HaTH 6ecxoneqﬂo yOuBaloiyo
FEOMETPHYECKYI0 NPOrpeccuo

,-q,q,.--,q”,--;-;-'
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KaWAbl 4ieH KOTOPOH OT/HMYAaeTcsi OT CYMMH BCEX CAEAYIOUIHX
33 HHM WIEeHOB 3aJdHHHM IOCTOSHHHM MHOMHTeneM K. [lpu
KakHX £ sajnava BO3MOMHA? :

18. BeckoneuHas NOCACAOBATEABHOCTD YHCRI X,, Xyy Xyy Xppe s o
8oy %X, oo (%, 50) npu M060oM 72> 3 yROBAETBOPAET YCIOBHIO

T S P i B S B By

= (xlxz + XqXy + soe +xn-1xn)"
Hoxasarb, uTO X;, X, +e0,X,, .+. SBASIOTCH II0CAEHOBATERD-
HEIMH YjeHaMM FeOMeTpHYecKOfl MpOrpeccHu.

Y xazauue., MoxHO npuMEHHTL MeTOX NOJHOH MHAYKUHH,

19, Janm_apudmeTuueckas nporpeccus ¢ ofuimM uiaenoM a,
H TeoMeTpuyeckas NporpeccHs ¢ obwmm unenom b,, npuuem
a,=b, a,=b, aa, u a,>0 §ng BCeX HATYPANbHHX
yncen #. Jlokasath, uto a,< 4, npn n>2.

20, JokasaTb, 4TO eciH AR reoMeTpHYECKOH nporpeccun
a,, 4444, @y, ... 1 apupmMeTHyeckolh nporpeccnn b, b,,...
+ev, b, <., BHIONHSIOTCH HEpABEHCTBA

a,>0, g:->o, b, —b,>0,

TO CyLIECTBYET TaKkoe YHC/IO &, YTO lgqa, — b, He 3aBHCHT OT 7.

2, Ajre6Gpauyeckne ypaBHEHHs1 M CHCTeMbl ypaBHeHuil
MpensapruTenbHue 3aMevyaHusy

Tlpn pelleHHH mpefiaraeMHX HHKE CHCTEM YpaBHeHHit HCXopHas
cucTeMa YOpoLlaloIHME NPeoGpa30BAHHAMH CBOINTCA K PABHOCHALHOH
clicTeMe, BCe PELICHHS KOTOpoR AnGO H3BeCTHH, aH60 MOryT GHITh Mail-
AeHBl H3BECTHBIMH npueMaMu. B HEKOTOPHX CIyyasx MPHYOIUTCS mepe-
XOIHTDb K CHCTEMaM, KOTOPLIE 3aBeJ0MO YAOBICTEOPAIOTCH BCEMI pellie HusMu
HCXOAHOH CHCTEMB!, OJHaKO, BOOGLIE TOBOpA, Me TOAbKO HMH. B atnx
Cl1y4asx onpefeseMue Habophl 3Havelnit HEH3BECTHBIX CIEAYET NPOBEPSTH
NOICT3HOBKOH B HCXOMHYIO CHCTEMY.

B oraesbHHX Sajavax HCHOAB3YIOTCH giopatyast Buema, cBsi3bBalo-
e ko3(QuUHEHTH ypaBHeHHS TpeTbeil cTeneui

x4 pxi+gxr=0 4
C €r0 KOpHAMH X, X,, X3 OHH HMEIOT BHA:

XXt Xy=—p, XXyt XXy X% TG, KXy ==L (2)
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PopMyanl (2) HaxOARTCH NPHPABHHBAHHEM Kos¢qmlmen'ron npd o.'umaxo-

BHIX CTENMCHAX X B TOXACCTBE
28 o px® - g - r == (6 = X)) (%~ xz) (x— x,).
21, Haﬁm BCC BELISCTREHHME pememm cucTeMul ypasHeunit
. x*-yi=1,
X'y +-2xy* -yt =2.

22, Pewuts cncremy ypasuennfi

X, =4,
—i:l‘i}’—*gy— 2

\ 28. Pemmb CHCTEMY ypaBHEHH#
x+4-y=a+0b, .
x*yt=a*-|-0%
24. Halitn peulecTBeHHHE peulenus CHCTEMH ypasuennit
% + ys ==5a®,
i xyt-xy*=a*
NpH YCTOBUH, YTO @ BEHIECTBEHHO H He pasuo 0.

25. Pemmnth cucreMy ypasHesni

26, Pemmnrh cucteMy ypaBHeHmH
x& +x2y2 +y4 =91’
X' —xy+y =1,
-27. Peumits cnctemy ypasnennit
X — 9 =19 (x —3y),
4y’ =T(x+y).
28, Haiitu Bce BeuiecTBeHHBIC peurenus cHeTeMH ypam{e xmﬂ :

2(x+y)—-5xy.
(x* - y*)=65.
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29, Hafiti BeumiecTBeHHHE peUIeHUS CHCTEMH YpPaBHenui
x4y (P —y1) =9,
(¥ — ) (x* - y*)=5.

80, Hatit Bce BeulecTBeHHHE pELIGHHA CHCTEMH YpaBHeHHH
*t+y=1,
xiyt=T.

31. Hailitit BeurecTBeHHNE pelleHHst CHCTEMH YpaBHEHH
xl_{_yt__x:y!:lg’ '

xt _y3+2xy= 1,
YAOBIETBOPSIOUIHE  YC/IOBHIO
- T xy =0,

32. Peumts cHCTEMY ypaBHEHil

(-1 1) =10,
(# 49 (gy —1)=3.

Yxasanue., [loroxute xy =0, x-y=u.
83. Pewmntsh cucteMy ypasHemuit
(*-5") 5 =86,
2 _ Y __
=) =1

34. Pewmts cucteMy ypasneuii

x*-y*=axy,
Xt +y‘=bx’y‘.

35. Pewuts ypasuenne (pasnaras nesyio 4acTh HA MHOWHTEMH)
(x4a\? | [x—a\? a , b\Rr—a__
(x+b) + (x——b) - (_b- +_E) < -—b‘f—o'

86. Pewiitp ypasuenne

X 4 48 x 4
Fte=10(3-%)
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37, Pemmts cucremy ypasmennt ..
x+y eyl
5 tim—e o

Y 1
7;—+,c—_—},.——b+‘7~

38. Hailitu pce pewsenns ypasHeHus
(x—4,5) 4 (x—5,5) =1.

89, PewmTts cucTemy ypaBuesnii:
lx—1]4]|y—5|=1,
y=>5+|x—1}*.

40. BuscHutb, IpH KaKHX BELIECTBEHHMX X M Y HIEET MECTO -

PABEHCTRO
5x* -} 5y* 1-8xy 429 —2x4-2=0.

41. Ha#ttn Bce BelleCTBEHHHE 3HAYEHHA X U Y, YAOB-
NeTBOPAIOUIHE YPABHEHHIO

x*-4x cos (xy) -+ 4=0.

42. Hafitn peuleCTBeHHbIE PCIICHHS CHCTEMH

xtytz=2,

2y — 2 —4.

43, BuacHHTb, NPH KaKOM 3HAYEHHWH & CHCTeMa
hyt=1,
$+4y+tz=a

HMeeT CHMHHCTBEHHOE BelllecTBeHHOEe pelleHne, n HaliTH STO pe-
HIEeHHE. ’

*) AGcomoTHON BeMMynHOil yncaa x (oGo3mavaercst yepes | x|) Haspl~
BaeTCS HEOTPHNATEABHOE YHC/O0, OMpENenieMoe CASAYIOULHMH YCIOBHAMIL

| x| = —x, ecmn x <0}
- x, ecn x>0,
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44, [IToxasath, uTO AaAf moGoro (BOOGILE  KOMNAEKCHOTO)
PelIenusT CHCTEMH '

ey -l—xy-l-—-——a.
Byt alyt— o —2=0t

cymma x*-}-y* Bewectpenna npu moﬁux BeLIECTBEHHKX @ H b,

az=0.

45, Pemmnth cucremy ypasuennit

ax-}-byt+cz=a-+b-+c,
bx cy-+az=a-+0b-}-c,
ay—(—bz—-a b+,

npeAnonaras, wTo @, b u ¢ BELECTBEHHH 1 a-}—b-}—-c#o

46, KaxoMy yCAOBHIO AZO/MKHLI YILOBAETBOPATH 4ncaa a,, Ay
4TOOH cHCTeMa

a,) =1,
Uy Ta=1
s+y+4(14a)z=1

HME1a peuienie i npnToM eIHHCTBEHHOE?

a,,

47, Peumts cucremy ypasdeHnii

x, —[—Qx,—[—gx - 4x, —{—.(.'.+nx,,==al,
2 cen — x,=a,,
n——l)x i,ij:l-}f o :{—l—i(z—Q;fc =a,,

2x —|—3x —{—4x -{-Sx‘—[-“.—l—lx =a,
48, HokasaTk, 4TO eciH

x,—}—x,ix,:O,
XX x,=0,

%o9 +_{ftoo j’_‘x '—0’

v =0,
T0
xl =xZ= s =x9° =xl°°=00
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49, Pewts cuctemy ypasHenutt
Btvttw=2,

vt wttu=2,
w4+ v=2,
50. Peumrtn cuctemy ypasuennfi

KoKy ous Xy XXy oen Xy
pt il St Y bt Bt Y

x5 Bt x M

1 2 Xp

npeanonaras, 4TO YHCNA &,y ..., a, N X,y o040,y X, NOIOKHTENBHH,

61. Pemnts cucremy ypaéueﬂnﬁ
(x4y+2)(ax+y4-2)=¢2,
(x4y+t2)(xFay - 2)=1,
(xt+y+2)(x-yF-a2)=m?,

netizlx_nozn_alzaﬂ,' uro a, k, I, m— pelictBuTenvue wuynena o
R+F4-m>0.
52. Hafiti peuiecTeHHHE pPEMIEHHS CHCTEMH ypaBHEeHH{
=x+y +z= 6,

Xty 2t =14,
Sz d-yzr= (9 417"
63, Peumrtn cucreMy ypasHeuuit
X 4xy4-xz-tyz==a,
¥4y 4z 4y =0,
2t xy f-xz-f-yz==c,
npexnonaras, 4to abe =0,

64. Pemuts cHcTeMy ypasreHmil

X(y }Z):: a"
y (z x)::b',
z (x y) = C', _
npennonaras, 4ro abe=%=0.

55. Pemmnth cuctemy ypassenmit

Y2t z=a(x-}y)(z-} %),
z+2y+x=b(y+§)(x I
X422+ y=c(z4x)(y+2)
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66, Peumts cHeTeMy ypaBHeHuH -
x+y—l—2-—
++7++
xy +xz—|—yz__27

67, Pemnts cucreMmy ypasHennfi

x4y +-z=a,
xy +yz-l—xz_.a .
xyz=a’.

58. TMoka3aTh, YTO eIMHCTBEHHMM pEUICHHEM CHCTEMH Ypas-

Henui
2x+y-|—z_.0
yz4-zx-+xy—y'=0,
xy 42t =0

ABASeTCs pellenne x==y=z==0.

69, Pemmite cucremy ypanuemm

60. Peumrtn cucremy ypaauemm

(x ) 2) 2){(z x) (z x) (x+ 1,
Y )’(y ) (v S A }’)

61, Pemnte cucTemy ypaBHeHuit

x‘+(y“-2)2=a,
)" —l—(x—-z)’::b,
2 (x—y)=c.

62, Peunts cuctemy ypazucimnil

xy —l—yz—{—zx_.47
=2
_(z—x)(z—-y)._'_Q
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63. Hafitn pemiecTBensnpie pemeHns CUCTEMH ypasHeHuil
2
. - 2x,=x, + W
2
2%, =x, -+ %'

2x, =x,
9y == 2
x,_x,,-l—;c—n

64. IToxasats, uto ecin @, b, ¢, d—nmomapHo Hepas-
"HHE BEIECTBEHHHE YHCAAa M X, Y, Z— pellenie CHCTEMH ypag-
Henni

TO TNPON3BEAEHHE XyZ MOJA0XNTENbHO.

B npennaraeMHIX Huke YPaBHEHNAX B CaAyuae KopHeH ueTHoH cTemernt
PacCMaTpUBAlOTCA KM TaKNe 3HaYeHHst HEU3BECTHHIX, NMpPH KOTOPHIX 1MOA-
KOPEHHOC BHpPaKEeHHe HEOTPHUATEILHO; NPH 9TOM GepeTcsl TONbKO HeOT-
PHIIATENbHOE 3HAauenHe KopHA. B cayyae kopmell meweTHoll cremenu
NOAKOpelHOe BRIpaMeHne - MOXET ObITh JIOGHM BetleCTBEHHBIM YHCIOM

(B 3TOM Cyyae 3HaK KOpPHA COBMAZAET CO 3HAKOM nonxopeuuoro BLI-
. paenns). N

65. Peuwmth ypaBHenne
Vet 44y (a—xF =5 /a
66. Pemmts ypaBueHue
VU —Y U= —/l—x’-
'67. Pemmts ypéBHeHue
Vy—2+Vhy—s+y yF2 4V —5=1V%

68. Peumtp ypasuenue

-'/-x + ]Fl\—ﬁl-a ot ' AA% ‘
-7 | SURKONDARYO VILOY,«TI
KUTUBXOHAMA!

Kel. ha

_—L( L

2 B, B. Jngcxkuit B 2D,
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69. Peuwnrs ypasuenue

x‘-|-8x 1
Vx+l TVitT= fx+1

70. Halitn Bce BeulecTBeHibe KOpHI ypaBHeHHS
V=14 xFi=x ,/ 2.
71. Pemnrs cncteMy ypaBHennii
VI=16 =V 1=162=2(x-}3),
xt -yt +4xy=—é— .
72. Pewnrs-cucreMy ypasteunii
x—y==2 (/i — ¥ %),
Vx—y y=3.
73. Peunith cuctemy ypasieunit
Vi-yI-
y x 2!
x4yx4y=9.
74. Pemuth cucteMy ypaBuenuit

1
y++

=3,
y + 1
Xtxy4y="1.
75. Hafiti Bce BellecTBeuHNe pelleHHs CHCTEMU
— Y EEy_ 12 =
X4y "/x =iy xy==105.
76. Pewnts cucremy ypasuennii

QY121 217
y+ 3 = E ’

*a 2 vy E Ly
§;+3—1/@+4 2 *
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77. Pemurs cHCTeMY ypasHeHu# .
iFVE=y , x—V =y —y _u
x_"/xz‘:y'z x_l_vxt — 4!
x4V Fryt4 —|-xy+4__52.

78. Penm'rl; cucreniy ypaBHeHu#

— )
V4V B 3= 515,

3x — 2y =5.

79, HafiTi BeiecThenHme pewennsi CHCTEMH ypaBHeHuil
4. 2417
yt+zV x‘—6y+ =-—+-1-,
£y ~—5 _
=2 _J+5.

80, Pemmth cucteMy ypapHesH

(x—3)Vy=23%,
(x40 VE=3V7. .
81. Pemuth cucremy ypasaeHni

Vity—Vi—y=a, .
VI V=Y v >0

82, Peumts cncremy ypaaﬂelmﬁ

2V x—yVy=a(Vx—VYy), . '
x* - xy -yt =b* | } (@>0, >0

8. AsrebGpanueckue HepaBeHCTBA

lpeapapuTenpHHe 3aMeUaHNs

19

TpupeneM HEKOTOPHE HEPABEHCTBA, KOTOPHE HCIOAL3YIOTCA NPH pe-
IIeHHH OpeJaraeMbix Huxe 3afad,

Ilns moGuix BeuiecTBeHNHX a # b
@02 >2|ab).

0]

Hepabenctso (1) ecTb CACACTBME OYEBHAHOFO nepapencrsa (@ == 5)*=>=0,

2#



20 BALAYH. ANFEGPA

Ecan ab>0, 10, pasnenus oGe.-yacTi mepaseHcrsa (1) ma ab,
NOAYYUM:

%+%>z @
Ecan 1=0, v=0, 10, nosoxus B (1) u=a? v=>=0% noayumi:
2 + Y= V. @)
- OTMeTHM, KpOMe TOro, HEKOTOpHIE CB80iHcmea wsadpamuoz0 mpex-
uaena g axt4be e, ”

KOTOpBIE HIN(€ NCHOJAB3YIOTCH B pije Sanad.
W3 npencrasaenns Tpexuicna (4) no (pop\q.nc

z — dac
(s ) Ut o
¢aelyer, 4T0 B c.r'xyqae, Korna-mrckplmmmnr Tpexyaena
D= —4ac<<0
(5 5TOM caydae KOPilH TPEXUICIIA HEBELLECTBEHHBI), TPeXuiell NPH BCEX X
NPHHEMAET 3IaYycHisl OIOrO It TOr0 IKC 31aKa, COBMNAZAIOLIErO CO 3IAKOM

KoagduuueuTa @ Npu CTapuwey uicue.
B cayyae D==0 rpexwiel Takxe COXpaHseT LOCTOSNUBLIA SHaK,

b
o0paltasch B NyJb IpH CILLECTECHROM SHAYCHHM x———éz.
Hakonen, B cayyac D>0 (8 370M CIyyac Tpexuwieil HMeer BellecT-
DEHHbIE H Pa3aHyHbBle KOPIN X, I X,) U3 pasanomelus

y=a (x— x,) (x —x,)
BBITEKAET, YTO JHIIb IPH.YCJOBHN
X, <x < Xy

TpPCXyAcl NPHINMAET 3HaycHisl, SHAK KOTOPHIX NMPOTHBOMOJOMKEH 3HAKY Q.
Jas peex e OCTanAbHBIX SHACHMA X, OTIHYHLIX OT X; H X,, Tpexuaci
HMEeT TOT XK€ 3HaK, 4YTO M 4.

Tarux oﬂpasou, mpexinen 6ce20a coxpamzem 3HaK KoIPPu-
uueHma npi cmapuier ywaene, 3d UCKAIOYCHUCM AU 020 CAYdar,
hozda KOpHIL €20 seuiecinserHivt U

x, <X <%,
83. Hokasatb, 4TO BHpPaWEHIIE

(52— (4240

HEOTPHLATE/NbHO NPH JIOGHX BeLECTBEHHHX X H Y, HE PaBHBIX
Hyao.
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84, TIpn Kakux 3HAYEHHAX @ CHCTEMA HepaBeNCTB

xtax—2
"3< F—x41 <?

ynow\emopaercﬂ DPY BeeX 3HaAYCHMAX X7

85 Hafitn Bce 3Hauenus @, NPH KOTOPHX CMEMIAHHASI CHCTEMA

x*Fy 2 <,

x—y-+{a=0
HMeeT enmncTseHHoe pentenne, Hafltm coorsercTBylomue pe-
uieHnd. .

86, Hafitn mapu uénnx uncen X W Yy, yHOBACTBOPSIOLWIMS
_CHCTEMEe HepaBeHCTB

y—]x’—2x[+%>0,
yHp—1l<2

87. Ilokasats, 4TO mpH BcAKOM HlestoM 72> 1 cnpasemInso
HEePAaBEHCTRO : . 7

1 i ' 1.1
FiTapmt e tn>y

88. Jlokasath, WTO npH BCAKOM KENOM HOJNOKHTENbHOM 72
CNpaBeaIHBO HepaBeHCTBO '

m_l—m+;;{:l-i-—‘2+'°'+ﬁfl‘f71’"—‘i——l)>]'
89, Ioxkasats, uTo npu Mo6oM na'ry.panbﬂou n
bbb E<i
90 I[oxasa'rb 4yTo mpH n >2

(nly* >n".

91. JokasaTb, 4TO H3 Tpex OTPE3KOB ¢ JUmHamu a >0,
6>>0, ¢ >0 MOXHO TMOCTPOHTh TPEYTONBHHK TOTA2 H TOALKO

TOrjaa, Koraa
pa* --qb* > pgc*
Anga Jll06HX queen p u g, CBfI3aHHHX COOTHOUICHHECM
Pt+a9=1.
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92, JHokasats, 4TO 1npd MIOOHX BeUIECTBEHHHX X, ¥, 2
HMeeT MeCTO HEPABEHCTBO

4x (x-Fy) (= 2) (« -y 2) -y

§3. Hokasars, 4TO 0P JMIOOWX BEUECTBEHHLIX X H ) HMeeT
MECTO HEpaBeHCTBO

X+ 2xy +By' 2L 6y -4 =1
94, Jokasatb, uTo npit ycnoBun 2x-}4y==1 punonusiercs

HepaBeHCTBO
1
2 2~
x*+y =55

95, Kakin _YCAOBHAM LOMKHO  YNOBAETROPATE HIIC/O a>0
Ansi Toro, 4ToOH npH R ==r >0 mesio MECTO HEpPaBEHCTBO

o< BRIy,

96, /lokasaTb HepaBeHCTBO
1 1 1 9
F+7+T>Iz+b+c

(a, b, ¢ nOAOWHTENbHEL).

97. JlokasaTbh, YTO eCnu Q,, @, G,, ++., @, TNONOKHTEABHL
H q,a,0a,...0,=1, T0

(1+a1)(1+al)(1+al)"'(1 +an)>2n
98, MoxasaTth, 4TO ec/H a—{—b—-l T0
-z_l_b4>__

09, IlokazaTh, 4TO MHOrO4Y/JEH

=t —x-1

TIOJIOWHTE/ICH IIPH BCEX BELUECTBEHHHX X.

100, Hoxasars, uto ecmu |x|<C1, TO mpu moGoM wenoM
== 2 BHMONHAETCS HEpaBeHCTBO

(1—x)"++ (1 4-x)" << 2%
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101. Jokasath, uto
|xe, 4504 ... Fxa,l< (a4
+3 @+a+ ... +a),

FAC Xy, Xgp o009 Xy @y G4y « .., G, M €—TNPON3BONBHEIE BElIE-
CTBEHHHE yncaa, mpuyeM ¢ > 0.

102, JoxasaTh HEpaBeHCTBO
2'—1/2+V2+ 24...+V2 >_l_
— 4
2—1/2+V2+..‘.+V§‘

NpH YCJIOBHH, YTO YHCANTENb JIGBOH 4acTH HEPABEHCTBA COREp-
WAT 7 3HAKOB PajMKana, a 3HaMeHareab — n— 1 3HaKoB.

103. Hoxasath, uT0 ana /MOGHX BEINECTBEHHHX YHCEN
G, @, ..., a, ub, b, ..., b, yAOBNETBOPAIOWHX COOTHO-
" LIeHHAM :

ai+4-ai+ ... Far=1,
bi+4-bi4 ... b =1,
CIIpaBeAIHBO HEPABCHCTBO

|a,b, a0, .. +a,b,| <1.

104. HoxasaTp, 4TO eciH YHCAR X,, X,, ..., X, [OJOXU=
TeJbHH H YJAOB/ICTBOPSIOT COOTHOLIEHHIO

X Xyeo Xp==1,
,+%4 . Fx, =0

4, Jlorapndmuueckue M nokasareJpHble ypaBHeHH,
TOMAECTBA H HEPABEHCTBA

TO

Npeneapurtenbnne saMevanusd
Mo onpenenennio JorapudMa ncia N IO OCHOBAHHIO @ HMEEM:
a'taN =N, )

B stoft popmyae N — m06oe NOZOKHTEILHOE UHCIO, @ — JPOH3BOIBHOE
ocuosauue, npuyeM a >0, a £ 1,
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Huxte npn pellieHHH PaRa 3aiay MCOoAb3yeTcs cacaywomas ¢opuyna
nepexosa OT JorapHdMOB NO OCHOBAHHIO @ K AOrapudMaM no OCHOBaHHIO b
u 06paTiio: . i

lgb N

igsa @

(hopMyna nokasmpaetcs norapudumpopaincm ToKAccTBa (1) mO ocnoBa-
1o b). U3 ¢opuyant (1) npn N=~5, B yactaocty, caeayer:

1
]ga b— i-gb—a . (3)

lgaN=

105. Pemnts ypasuenne

1
LN i A S

106. Pewnth ypaBuenne

lg,x  2lg,x

B2t Cpa —X x.

pia e 83/ 1%
o

107. Pemstp ypashenue

lg‘2]gx 2=]gx 2-
i 61

108, Pewmntp ypasicuue
g, (9" '+ TNY=2-41g, (3" |-1).

109. Peuwntb ypaBheinue

e (1) Hlgrr =t

110. Ilokasate, 4TO ypaBuchie
g (%) lgix1g v =1

HMeeT JMulb OXWH KOpellb, YIOBJACTBOPSIOULNA HEpPaBeHCTRY
x>1, n nHaliTH STOT KOpeHb.

111. Pewnrb ypasueune

lgea-t- 1ga,x= i,
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112. Pemutb ypasnenue

lgxa + lg 1/4"‘ V—-—

113. Peutnts ypassenue ]
2(1g, x1ga2 3+ 1g, x1g, a) =g, x 1g, x.

114. Peumts ypapHenue

lga’ V¥ ?

Tena +1g,. @ lg%.2x= 0.

li5. Pemnrs ypassenne
(141g.a)lg, x1g,e=1g, x 1g. x g, c.

116, Kaxnu YCIOBHSAM JOMKHH ynoanemopmb yucna a u b
A TOTO, YTOGH ypaBHeHHe -

2
14-1g,(21ga—x) lgxb=m

HMENO0 XOTH OH OAHO peexue? Haﬂm 3aTeM BCE peHieHus
8TOro ypaBHeHHd,

117 Pewnrs ypasuenue
lg,21g,,2=1g.,, 2.

118. Pewnts ypasHenue _
Iggar X° —|-lg « Vx=2.
= :

119, Pewnth ypaBHeHie |
21g, a4 8lgaa-t; gg::x =0.

120. Pemuts ypasuenue *)

Vg, v/ ax 41, ,/ax—}-‘l/lga +1 ]/-—-——a...

121. PemnTs ypaBHeHue
g(Vx414+1)
- Ig /x 40

*) 3mech u uHKe KOPHH NOHMMAOTCA B TOM CMbICJ’le, KaK 310 Oro-
popeno Ha crp. 17,
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122, PemmuTts ypaBHeHue
1/lgx V3% lg,x=—1,

123, PemnTbh ypasneuue

alp—%) 2—1g, g4
1+ Re G+ Ig,_g(x4-q) (p=>q>0).

" 124. Pemnts ypasnenue

Vig,5V5-+1g,+ 5V5lgzx=—V6.

125. Pewnts ypaBnenHe
- - (0,4)lg"‘x+1:(6,25)2—lgx3‘

126. Pemurps ypabuenine
1—}—1gx4—1"(')—x=_—_(lglgn—l)lgx 10.

Crosibko Kopliell HMeeT ypaBuCHHE TIPH JIaHHOM 3HAYGHHH £?

127. PemmuTh ypaBHeHie
lgSiﬂ x2- lgsln=x a + 1=0.

128. Pcuuuth cucteMmy ypaHeHul
3%2Y =576,
lgys(y—x)=4.

129, Peumith cucreMy ypasnenih
Ig, (x+y)—lg, (x —y=1,
— =2,

180. Pemmth cucreMy ypasneunfi

x4=3", lgcﬁzgz; (a0, abs£=0).

131. Powurs cucreMmy ypasnenni
lg,x + 3iar =1,
x =5,



JOTAPHOMUUECKUE U TIOKASATEABHLIE YPABHEHUS

132. PewnTs cucTeMy ypaBHeHHi

rof o

- yxler® =x2,
lg,ylg, (y —3x)=1.
133. PemmnTh cHcTeMy ypaBHeHHH
a"by:ab,
2lg,x=lg1ylgyz0.
b

134, Pewmnth cHCTEMY YypaBHeHHit
3 (2 ]gyzx——- ]g-[_y) = 10,
X
xy—=—281.
135. PemTh CHCTeMy ypaBHeHmi

1
gy, % (‘g—x—g -l-lgzy) =lg, %,
lg, xlg, (x+y)=3lg, x.

136. Peumnt1p cucTeMy ypaBHenufi
100-27 =5, Igy7 (26 -+ 1) g =0.
1
Y

137. Peumnts cucremy ypasuenuit
xlg,ylg2=yVy (1 —lg.2),
X

lgya 2 lgﬁxz 1.

138. Peuwntte cHCTeMy ypasHemuit

lgyx_3lgxy=2:
lg,x=4—1g,y.

139. Pewnts cicteMy ypaBHeHHH

21g,.2-+31g,2=0,
. x“"——i'y’zo.

27
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140. PewmTb ccTeMy ypasnenui
lg,x+lg,y+4lg,2=2,
lg,y+4-lg, 2+ 1g, =2,

lgl Z+ 1gnx + lguy =2,

141. Pemmth cHCTeMY ypaBneHnit

1
]go,s(y_x)"l_lgz';:_ 2,
x* - y*=25.

142, PemnTs cucreMy ypaBneHuii
Xy —a, -
2

- lg’x-{—lg’y:%—lg a.

143. Pemuth cncreMy ypasueunit
Xty :yx-y'
xly= 1,
npeanoaras, uto X >0 u y > 0.

144. Pewnts cucremy ypasuemii
a** -} o =2b,

=) w>o

Kakum ycnosnsnM 1omxHN yROBAETBOPATL b 1t ¢, 4TOGM peuenie
OLlJIO BO3MOKIIO?

145. HaiitTin pewenns cucTeMu ypasnemii:
Xty _ .. n
x* ="
Y =gy,
npexanonaras, 4t0o X >0, y >0 u 1>>0.

146. PemuTb cucTeMy ypaBHenui

Bx+yy 7 =9,
¥V 324 =18x* - 12xy |- 2y,

147. Peunith cucreMy ypaBhemsiil
: F=y*, L=y,
npeanonaras, 410 x >0, y >0 u pg>0.
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148. Pemnts cuctemy ypasHeuuft
' 8 =y,
r=¢,
npeanonarad, yro x>0, y >0, p>0, ¢>0.

- 149, Hoxasare, 4TO ' ,

lgc+b a'_'l' 1gz'-b a=2 ]gc+b a lgc—b a,
ec a* Fb'=c* n a>0, >0, c>0. '

150. ¥Ynpoctuth BHpawmeHne
‘(lgb a—Ilg, b) (g 1a —lgazb)’—{— . -l—(lg ,e—lg ’,,b)’

b2 62"

7 lglga
151. Ynpoctuts BHpaxenwe a 29 | npeagoaaras, 410 BCC
norapuMu B3ATH 1O OXHOMY H TOMY K€ OCHOBaHHIO b.

152, Mano: 1g,b=A, ]g b=8Bn n>0 neaoe. BHIMHCAHTE
1g.b, rae ¢ pasusercs nponsaezxemﬂo 1 4JIEHOB I €OMETPHYECKO
NPOrpeccHy C NepBHM YJACHOM @ H 3HaMEHaTeneM ¢.

153. Jokasate, uTO ecin 1npH HEKOTOPOM MONOWKHTEAbHOM
N=£1 mnd Tpex MONOXHTENbHHX 4uced @, b, ¢ BHNOMHACTCH
COOTHOIIGHHE

a ]ga lga ]ng
g, N lgb —lg. N’
TO b €CTb CpEeNHss NPONOPIHOHANbHAR MeXIy @ U ¢ W COOTHO-
eHHe BHINOMHSETCH MpH Jo0oM nonoxutensHom Nz= 1.

154. JlokaszaTb TOXIECTBO-
lg, Nlg, Nlg, N
lg,Nlg, N-}--1g, Nlg, N-+-1g. Nlg, N= glg__ém_g-—

1556. JloxasaTh TOXK/IECTBO

Igax __ b
Iz, i,‘x"—l_l—_lg" )

156, Pewntbh HepaBeHCTBO

lg, xt-1g x> 1.



30 BAIAYM, AJFEBPA

157, PewnTh HepaBeHCTBO
xlgax+1>azx (a>]),

158. Pewntp HepasencTno

lg x1g 1) <lgg(2x--6)  (@>1).

" 159, Pemuth nepaBeHcTso

2—1g :x — Ig,x?

—1s..
x B
160. Ilpn Kaknx .BelecTBeHHWX X W & HMEET MECTO Hepa-

BCHCTBO
lg,x+1g,2-1-2 cosa =< 07
161. Penmrs nepanencrso

lg% (lg, (sin x 4-2}/2 cos x)] > 0-
6. Kom6uuaropuxka u Gunom HeioToHA

Hpennapn’renbﬂue gamMcuanng

Yuea0 pasateuenuli 3 7 SICMEHTOR TO /m onpeaeiaercs ¢opyyoft

AP =n(n—1)...(n—m-1). 0
Yneno nepecmaHosox ws no vneMEHTOB onpejleasercs  QopMmynoi
P,=1.2.3...n=n! (2

Il'm YHCIA couemaHuil U3 m 5IeMENTOB IO 72 CIPABelanBa GopmMyIa

nn—10n—2)...n—m{1)__4n ;
1.23,..m =p," -t

n
Cn
ViMeeT MECTO paBencTBO
Cm Cn m
Jlas HeabX TIOACHMHTEABHLIX 71 H MOOGHIX X M @ CNPABEXJMBO pPasio-
weHne \

(- a)' =x" 4 Chax" 1 - Cha®x"~2 +
coo R CRT N 'x’-{-CZ"a""‘x—[—a”; 0)
o6uuii Yiel AQNHOrO PasiOKCHus panel
¥ - R
Tpey==Crafs"~4, ©)
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s pasnomenus (4) caenyior pasesHcTsa ‘
1+C+Ct e +CR G+ 1=27
1 =Ch4-Co—=Co oo - (— 1" =0,

162, Hafitu m u n, suag, uro
' C,’f_ffzc,',”+1:c,'f‘.;11=5:5:3.

163. Hafltn kosdduusedt npu x® B paznowenu
(14-x*—x%°,

164, Hafitu xospduuuent npu x™ B pasnowenns mo crene-
HIM X BHIPAWEHH

(x4 (1)t L (U2

Paso6pats npu stom cayvau m<k, m=k.

. 1 n N
165. B pasnowennn (xV; +F) Gusonuanpuuiit  KOs(-

duurenT Ttpersero uwiena Ha 44 6onpnie xoddibpuLHesTa BTOPOro
ynena, Ha#itn ynen, ne cozlepx(aumﬁ X.

166, Ilpn xakom 3sHauenmu "k unen T,,, pa3noweHus 1o

'q)opwyne Guroma HbloTona

A4V By

GyZeT OXHOBpeMeHHO Ooabuie mpeawAyuero n Goabie nocne-
LYyIOIIEro W/IEHOB STOrO PA3/OWEHHSIP

167, Hafitn uucno pasnuuHelx He nonoﬁﬂux mewny coGolt
YIEHOB PA3ioMeHHst

R A A R

NONYYAIOWHUXCA MOC/e BO3BEACHHUS B CTCMCHDb,

168, TIycTs p,, Py +e4 1 Pp— PA3MUUHBE MPOCTHE uHCAA,
CxonbKO. HeMuTelell HMEET WYHCAO ¢==p,p, ... p,, BKIOYas
1 ngqg?

n?

169, Tlokasars, uTo ecau xaxamit xoddpduument B pasno-

wemu x(1--x)" pasZenuTs Ha MOKasaTendp CTeNEHH X, MPH
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koTopoil aToT hoaqxpuunem CTOHT, TO cymla TONYHEHHBIX YaCTHLIX
A+t — ]

Tu1

Gynet pasua

170. Kakum uncioM ¢noco6OB MOWNO PA3AEHNTH KOMOAY
uz 36 kapt momonaM Tak, 4TOON B KakIOH mauke 6uino
no 2 rysa? ‘

171, CkonbKO MOWHO COCTaBuTh TeAeOHHHX HOMEpPOB
3 nstH undp Tak, 4TOOM B KAMAOM OTHENBHO B3ATOM HOMepe
Bce Ludpu OLNAN PA3NUYHL? :

172, Hdaun 2n saementoB. PaceMaTpHBAIOTCS BCEBO3MOXHHIE
pasOuenssi (X Ha mapel, MpuHyem pasGienns, OTAHYAIOULHECS
TOABKO MOPSAKOM 37EMEHTOB BHYTPH Map M NOPSAKOM pacrono-
WweHHss nap, cuuraiorca cosnamaiomumi, CKOALKO cyutecTByer
TAaKHX Pasinynux pasbGuennii?

173. Cxonbko MOWHO CHEAaTh W3 1 3JIEMEHTOB NEepecTaHOBOK,
B KOTOPHIX IBa 5AeMEHTa @ W & He CTOAT psmoM?

174. B BeuweBoit J0Tepee pasurpuBaeTca 8 npeamMeTos.
[lepewit nomoureiwu#t X ypHe BuHUMaeT u3 nee H Oune-
708, Kakim 4ICJAOM cnocoGOB OH MOWET HX BHHYTb, 4TOOM:
1) poBHO IBa U3 HHX OKAa3aJich BHUIPHILHLIME; 2) no KpaiiHeit
Mepe, IBa H3 HHX OKA3aIHCh BHUrPHUIHHMH, Bcero B ypue
50 6uaeros.

175, TlapannenorpaMM mepecekaeTcst AByMs PAJAMH NpPAMHIX,
NapaanefbHEX €ro CTOPOHAM] Kawiulil psd COCTONT M3 M mps-
mbix. CKOMBKO mnapansie/lorpaMMOB MOMXHO BWACANTD B 00paso-
Basuieiica ceTke?

~176. Ha onsoii u3 naByx napasienbHHX NPSMHX BHOGpaHo m
Touek, Ha Ipyroil —n touex, Kawmam u3 m touex Ha nepoil
npsMoil coenuHena mpsMOH Aunuell ¢ kKawaAoil M3 7 ToueK Ha
propoil npamoil. HaliTH, cKONbKO pas nepeceKaorcs sce OrpeakH,
COCAHHAIOLIHC TOYKH, CCAH H3BCCTHO, UTO HET HU OAHOfi TOUKM,
B KOTOpOH nepecekamucb Gm Tpi H Oosee orpesxoa oaHoOBpe-
MCHHO.
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177. Hexotopwit andaBnT cocToRT H3 mecTd 6yKB, KOTOPHE
AN nepelayn NO Tenerpady KOAMPOBAaHH Tak:

. .
’ . ’ ’ ’ b

ITpn -mepemaue OAHOro CnOBa He cleiand NPOMEKYTKOB, OTIe-

agiommx OykBYy OT OYKBH, TaK UTO MOJy4YHnach CIIOWIHAsA lie-

. MOYKa TO4YeK U THpe, coiepxaumass 12 3makos. CxoabkuMu cno-
€0o0aMH MOKHO NPOYHUTATH HEPEAAHHOE CJIOBO?

6. CocTapienne ypaBHeHHil

178, -Tlpn nepeMHOMeHHH 4HCeJ, M3 KOTOpPHX OXHO Ha 10
fonbule JPYroro, YHEHMK JAONMYCTHA OHMOKY, YMeHbIuuB Ha 4
undpy mecatkoB B nmpoussepennu. Ilpn nenennu (Ans npoBepkH
OTBETA) MOJNYYEHHOrO NPOM3BEJICHUSt Ha MeHbIUHH H3 MHOWHTeNeil
OH moayuun B yactHoM 39, a B ocratke 22. Haiitn Muowxurenn.

179. Hra Benocnmesncra, BHEXaB OJJHOBPEMEHHO U3 NMyHKTa A,
edyT C Pa3HLIMH, HO MOCTONHHHMH CKOPOCTAMH B NYRKT B w,
JOCTHTHYB €ro, ceHyac e mnOBOpauyuBaOT o06GpaThO. [lepswii
BesocHnenncT, o6OTHaB BTOPOro, BCTPEYaeT €ro Ha oOpaTHOM
NYTH HA DacCTOAHHH @ KM OT B, 3arem, nocturiys A u cHOBa
noBepHyB 06paTHO K B, OH BCTpeuaeT BTOPOTO BENOCHNENHCTa, |
npoitaa k-0 wacty paccrosuus oT A mo B. Haiftu paccmmme
or A 10 B.

180, Jle aBTOMAIIMHH BHEXaAH OJHOBPEMEHHO M3 ONHOIO
MyHKTa B OZHOM N TOM e Hanpasnenud. OfHa ManmiHa naer
co cxopocteio 50 waef4ac, npyras — 40 wa[zac. Cnycts nonmuaca
H3 TOrO e MYHKTAa B TOM e -HAaOpaBleHuy BHEXala TpPeThd
MaminHa, KOTOpas oGOrHana mepByio mammHy Ha 1,5 yaca noswxe,
ueM BrOpyl. HaliTit ckopocTh Tperthel Mammub. .

181. U3 nynkroB A n B naBctpeuy Apyr ApYry OAHOBpe*
MEHHO OTMPABHANCL Jemexod n BeinocHmemncT. Ilocne BeTpeun-

- elexol NPOROMXaN CBOH myTh B B, BeJOCHNERNCT e NOBepHY
Hasax W Toxe mnoexan B B. Ilemexon, swuwemmuit n3 A, npu-
men B B Ha f yacoB mo3we. Besocuneancta. CKONBKO BpeMeHH
NPOUIO A0  BCTPEYH, €CJIH H3BECTHO, YTO CKOPOCTH TMelexona
B £ pa3 MeHbHIE CKOPOCTH BEJOCHTIEIHCTA? .
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182, TMouytanbon, ung Ge30CTaHOBOYHO M3 NMyHKTa A uyepes
nyskt B 8 mysxt C, npoxomua nyts ot A m0 B co ckopocrtsio
3,5 kafuac .m or B nmo C co ckopoctbio 4 katfzac, Yrobu
ycneTh 3a Takoe We BpeMA BepHyTsed u3 C8 A, HIs no Toi we
Jopore, OH jpomkeH OwlA npoxomits no 3,75 x4 B yac B Teue-
rie Bcero nytd. Ofsako, noins Ha O6pPaTHOM HYTH ¢ YKA3AaHHOH
CKOpOCTBIO N0 B, OH 3anmepikasncs B 3TOM HyHKTe Ha 14 MuayT
¥, 9TOOH YyCNeTh B Ha3HAUEHHOE BPeMS BEPHYTbCH B A, HOMKeH
6e1 ot B pmo A npoxoauts ywe no-4 xx B uyac. Hailtu pac-
ToaHne Mexay A u B u mewny B u C.

183. Hopora or A no B paunoli 11,5 xx umer cuauana

B TOPYy, NOTOM 1O DOBHOMY MECTY ¥ noTOM noj ropy. ITeuexon,

_uas_u3 A _B B, npomen.scio dopory -3a-2- yaca—54-MiuHYTH,~ -

a Ha oOpaTHyl0 nmopory 3aTpatua 3 waca 6 mauyr. CkopocTs

xomp6u: B ropy 8 #afuac, no poBHoMy MecTy 4 xaf4ac,

nox ropy 5 xumfuac,. Ha kaxom mnporsmennn  nopora mnaer
[0 POBHOMY MeCTy?

184. as wcneiTanus MOTOLMK/IOB PasHHX CHCTEM ABA MOTO-
HHKAHCTa Bhlexaiau ozHoBpeseHHo 3 A B B u n3 B B A. Kax-
OB exanr ¢ MNOCTOAHHOM CKOPOCTBIO ¥, TPHEXAB B KOHEYHHH
MYHKT, TYT e IoBopaunuBan oGpaTHO. [lepsnill pa3 oHu BCTpe-
THANCA B p KJ¢ oT B, BTOpoit pa3~—~B ¢ x# oT A uepe3 f
yacos nocne nepsoil Bcrpeun. Halfit paccrosuue mexay A u B
H cKopocTH 060X MOTOLMK/IOB.

185. Camoner neren us A B B no npavoii. Yepes uexoro-
poe BpeMs BCICACTBHE BCTPEYHOTO BeTpa OH YMEHBLUIMI CKOPOCTh
.0 U Kaifuac, B cHily uero onosian Ha f, MunyT. Bo Bpesms BTOpOro
pelica camozer Mo TOH e NPHYHMHE YMRHBIIHA CBOIO CKOPOCTb
20 TOH Xe BeJMUHMHH, HO HA d s Aanbuie oT A, ueM B nepsuil
pefic, 1 onosaan Ha f, muuyT. Haliti nepBoHayanbHyi0 CKOpOCTH
camonera,

186. OT aByX KyckKOB CIUIaBa C Pa3NHYHHM NPOLEHTHEHM
COZepIKaHHeM MeJH, BeCSIMHX m K2 M n» K2, OHLJIO OTpe3aHo
N0 KycKy pasHOro Beca, Kawxawif M3 oTpe3saHHHX KYyCKOB Oui
CnAaBieil ¢ OCTAaTKOM [HPYroro Kycka, mociie 4ero NpoueHTHoe
coepkanne MEIH B 06OMX CIUIaBax CTaA0 OXMHAKOBHM. CKONbKO
BeCHJ KawAHii H3 OTPe3aHHHX KYCKOB?- '
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187, Umelorcs aBa Kycka cnnaBa cepebpa ¢ Meanio. Onun
M3 HHR comepwut p°[, Menm, apyro#t —gq°/, memn. B xaxom
OTHOIUEHNH HYXHO OpaTh CIaBH OT MEPBOro H BTOPOrO KYCKOB,
YTOOH MONYYHTh HOBHt cnuaB, coxepmkamuit r"/o Menu? Ilpu
KaKHX COOTHOWLEHHSIX MEXILYy p, ¢, r 3ajaya BO3MOXHA H KakoH
MaKCHManbHHE BeC HOBOTO CM/NABA MOXKHO NONYYHTH, €CAH mep-
BHIi KycOK Becun P 2, BTOpoii — Q 2.

188. PaGoune A u B paGoTaan OZMHAKOBOE uHCAO nIHeH.
EBcin 6w A pa6otan ‘Ha onMH JeHb Meublle, a B—mna 7 aueil
Menbwe, To A 3apaGoran 6w 720 py6., a B — 648 py6.
Eciu 6um, HaoGopor, A paGortan ua 7 nuefi Menpwe, a B—
Ha OAMH JeHb MeHblie, TOo B 3apaboran 6nm Ha 324 pyo.
Gonpuie - A, Cxoabko sapaboTan kaxibili B HeHCTBUTEABHOCTH?

189, [To OKpyXHOCTH B NPOTHBOMONOKHEIX HANPaBAEHUAX
IBIXYTCH JBA TeJa: NepBOE PABHOMEPHO C JIHEHHO! CKOPOCTDHIO ¥,
a BTOpPOE pAaBHOYCKOPEHHO C JIMHEHHHM YyckopeHueM a. B na-
yalbHEA MOMEHT BpeMeHH 00a Tena HaxOAW/MHCh B OHHON Toyke A
H CKOPOCTb BTOpOoro Omna paBsa nymio. Yepes kaxoe Bpems
nponsofner mepsas BCTpedYa STHX Ted, ecaH B‘l‘Opaﬂ BCTpEya
6ynet cHoBa B Touke A? -

190, Baccefin namonnsercs Boxo#i M3 ABYX KpaHoB. CHauana
nepeuit Kpan Own OTKPHT ONHY TPeThb TOFO BPEMEHH, KOTOpoe
TpeGyeTcs Insl HamoJHeHns Oaccefina TOJBKO yepe3 OAHH BTO-
poli xpaH. 3atem, Hao6opoT, BTOPOH KpaH OHJ OTKPHT OIHY
TpeTb TOTO BpeMeHM, KOTOpoe TpeOyeTcs JIS HANOJHEHHSA
Gaccellna uepes opmmu nepsuiit kpau. Ilocne srtoro okasanoch

13
HATOMHEHHEM 1= Gaccefina. BrrumcanTb, CKONBKO BpPEMEHH HYMHO

s HanoNHenus Gaccefina KaMIEM KPaHOM B OTAENBHOCTH,
ecrm 062  Kpana, OTKPHTHX BMecTe, Hamoansior  OGacceiid
3a 3 yaca 36 mumyT.

191, Lunuugpuueckas TpyGxa € mopuHeM norpyxmeHa B pe-
3epByap ¢ BOHOH; MexAy NOpIIHEM W BOAOH HaXOHMTCHA CTOAG
BO31yXa B A & npu atMocdepHOM INaBiaeHHH, 3aTeM MOPUIEHb
TOAHUMAIOT HA b 4 nal ypoBueM BOJIH B pe3epByape. Boruncants
BHCOTY BOJAH B TPyGke, 3Hafl, 4YTO BHCOTA cTONGA WHAKOCTH
B BOinHOM OGapomerpe mpi atMocepHOM RABAEHHH DAaBHA ¢ Ji.
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192. Lluauuapuueckas TpyOka, B KOTOPOH XOAMT mopuienb,
MOrpyskeHa B- 4alKy €O PTYThl0. PTyTh B TpyOxe cTOMT Ha
12 ¢ Bullie ee ypoBHS. B Yallke, 2 Bucora cTonbnkxa BO3XyXxa

B TpyOke Hax pTYTbiO (10 nNOPILHS) 29 caz. Tlopwenus ony-

ckalor Ha 6 cu. KaxoBa Oynet B TakO.\l CJlyyae BHCOTA CTOJ-
OuKa pTyTH, eClIH HapyXHOoe JaB/eHHE BO3AYXa SKBUBANEHTHO
76 cu pTyTHOrO CTONOA?

193. Yacy noka3wBaloT B HEKOTOPHIl MOMEHT Ha 2 MHNYTH
MeHbule, YeM cjiedyeT, XoTa H uAyT BnepeAa. Ecan 64 oun
MOKA3LBANH HA 3 MHHYTH MeHblle, yem clelyeT, HO yXOMHAN Gul

1
B CYTKH BIEpEA HA - MUHYTH Goaplie, YeM YXOISIT, TO BepHOe

BpEMf OHIl TOKasaaw OH HA CYTKH pasdbllle, 4YeM IOKawyT.
Ha cxonbko MHHYT B CYTKH CHewlaTr 3TH 4acw?

194, [lpa Bknamqika noJaowuan B CcGepKaccy OAHHAKOBHE
cymMmul. [lepsuil n3 HHX B3siA BKIAA MO HCTEUEHHH m MecsUes
1 noayyun p py6., a . BTOpOil, B3fiB BKJIaA 1o HCTEYEHHH 2 Me-
csiueB, noayuna g pyo. CkoabKO KawaRil 13 HIX NOJOXKHA
B cGepkaccy I CKONbKO MPOLEHTOB BhimiayuBacT cGepkacca?

195, Tlo oxpyxunocTit paauyca R PpaBioMepHO H B OZHOM
Hanpasienun ABMKYTCs Ase Touki. Oama U3 HUX Jenaet moi-
nplfl Kpyr Ha £ cex OnicTpee BTOpofl. Bpemsa meway asyms
NOC/Ief0BATENbHEMH  BCTPeYaMn Touyexk pasHo 7. Onpenenntsb
CKOpOCTH STHX TOYEK.

196. B kon6Ge nmeercst pacTBOp mosapentoli comit. M3 xonGui
1
B npo6upKy OTJHBAIOT ;-10 4acTh pacTeopa i BLIAPHBAIOT IO

TeX nop, NOKA DPOUEHTHOC COJAEPIKAHIE COAH B MPOOHPKe ne
noBucutca pasoe. Ilocae storo Bunapennbil pacTBOp BHINBAIOT
obpatHo B konGy. B pesyiabraTe coiepikanue coam B Kojbe
NOBLIIIAeTCSI HA p npoueHToB. OnpexeanTb HCXOAHOE NPOICHTHOE
COLEpHanite COMH.

197. B nmeyx onnnakoBux cocyxax, oGbemoy no 30 2 Kam-
nuit, coaepxurca bcero 30 4 cmupra. Ilepsuii cocyn moamsaior
JOBepxy BOJOH M MOAY4YeHHOH CMEChIO LONOIHSIOT BTOPOH COCya,
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3aTeM N3 BTOPOro cOCyJa OTJAHEAIOT B nepsuifi 12 .2 HOBOM cmeci.
Cxonbxo cmupTa GHUI0 NEPBOHAYANBLHO B KaXAOM COCYHE, €CIH
BO BTOPOM COCYIE OKasaloch Ha 2 £ CNNPTA MeHblle, YeMm
B MEpPBOM?

198, Tpoe nyTtemectBennnkos A, B u C nepenpaBiasiorcs
yepe3 BOJOXPAHWIMILE IUHPHHOM § KM A —BMIaBb CO CKO-
pocThio v Kaifwac, a B u C NONB3YIOTCA AN STOH IENH MO-
" TOpHOM NOAKON, CKOPOCTb KOTOPOH v, KAefuac. Uepes HexoTopoe
BpeMs mocJje Hauaja nepenpaew C pemaer OCTaBINICH YYacTOK
NyTH NPEeoRojIeTh BNAaBb (OH MIbLBET ¢ TOH Xe CKOPOCTBIO, YTO
u A). B TeMm BpeMeHeM [OBOPAYHBAET HA3al, UYTOOH B3ATh
c coboft A; A camurTcd B NOAKY U TPOAOMKAET NMYTh BMecTe ¢ B.
Ha npornsononoxuoM Gepery Bce Tpoe OKa3BLIBAIOTCH onxospe-
Merno. Ornpene/nTh NPOLOMKHTENBHOCTD TEpernpashl.

199. Tloesn sumen co craHuun A Mo Hanpasaennio Kk B
B 13.00. B 19.00 on punyxAeH GH1 OCTAHOBHTHCA H3-33 CHEX-
HOrO 3aHoca. Yepes 2 wyaca nyTs yHanoch pacuucTHTb, M,
yTOGH HABepCTaTh TNOTEPSIHHOE BpeMsl, MAIIMHICT TOBEA MNoe3a
Ha OCTaJBHOM INyTH CO CKOPOCTHIO, TIpeBHimaomieli CKOPOCTb
noesna 1o ocraHoskn Ha 20°/. B pesynbTaTe moesm mnpuuien
B B c onosmauneM amup wa 1 gac. Ha caemyromuft nenn noesa,
wemunft. 13 A B B mo ToMy ®e pacnucaHuio, nonan B 3aHOC
na 150 wa nanpie ot A, uem mnepenifi noesa. Ilpocross
2 yaca, OH TOWe rouIe] CO CKOpOCThIO Ha 20°/, Bue mpexuef,
HO CMOT HaBepcTaTh JMup monyaca o omo3xan B B Ha 1 uwac
30 munyTt. Hafith paccrosnie meway A u B.

200, TTpuctanp A HaxOZWTCT HA PACCTOSIHHM @ KA BHH3
no TeueHM0 OT npucTann -B. Motopwas noika copepmaer peic
or A no B u ofpatio (He 3azepwuBasick B B) 3a T wacos.
Hafiti ckopocTh n0AKm - B cTOAYEeH BOXE M CKOPOCTb TeueHud,
€CM H3BECTHO, YTO B OAMH M3 peiicoB mpH BO3BpauweHun u3 B
B A MoTOopHaf n0oiKa mnoTepnena aBapHi0 HA PACCTOSHUH b rae
oT A, 3aZepxaBuiylo JoAKy Ha T, 4acoB 1 yMEHBUIHBINYIO B Aaib-
HefleM ee CKOpOCTb BIBOE, B PE3yiAbT4aT € yero nyTh or B K
A Obn mpofizen 3a Takoe e BpeMs, Kak W nythb us A B B.

201, Bak o6bemonM 425 4° HanMOAHMACA BOAOK H3 JBYX Kpa-
HOB, TMPHYEM NepBuH KpaH OHA OTKPHT Ha 5 uacon aonmile

~



38 SAZAYH. AJCEBPA

proporo. Ecnn 6ol nepswii kKpaH 6n OTKPHT CTOJNBKO BpeMeHiH,
CKONbKO Ha caMoM Zene Owl OTKPHT BTOPOH, a BTOPO KpaH
6Lui OB OTKPHIT CTOJABKO BPeMEHH, CKOJbKO OhlJl OTKPHT HEPBHIi,
T0 U3 NePBOro KPaHa BHTEKAO OH BIBOS MEHbILE BOALI, ueM
H3 BTOPOTO; ecMit OTKPHTh 06a KpaHa OZHOBPEMEHHO, TO 6ak
nanoanutcst uepes 17 uyacos.

YuursiBas BCe YKA3aHHHIE YC/AOBHS, OMPELEJIITb, CKOJIBLKO
BpeMenn Gbi1 OTKPHT BTOPOH Kpall.

202, Tlo rpaduKy mnoesn HomKen NPOXOANTL neperon AB
B 20 xx ¢ nocrogHuolt cxopocThbio. Ilepeuit pas mnoesz nmpowen
[OANYTH C STOIl CKOPOCTHIO U OCTAHOBWACK HA 3 MHHYTH]
yTo6H BO BpeMsl MPUATH B B, eMy IpHIUWIOCL OCTa/jbHbE NOJ-
nytit uari na-10 wazfuac Gucetpee. Bropoit pas moesn 3actpsin
Ha moanyTH yxe Ha 5 MuayT. C Kako#l CKOPOCTBIO OH JOMKeH
Obll HATH OCTaBUWIYIOCH YacTb MyTH, YTOOM npubuTts B B 10
PacmHcaHuIo?

203, sa cavojeTa BLUICTAIOT OIMIOBPEMCHHO W3 IIYHKTOB
A u B uaBcTpeuy JIpyr LPYry H BCTPEYAIOTCS HA PAcCTOsHHN
a km ot cepenunsl AB. Ecan Ow mepmwif camosneTt BuieTen na
b 4acos mo3awe BTOPOro, TO OHH BCTpeTHAHCh GH Ha cepean-
e AB. Ecmn ke, HaolopoT, BTOPOil caMojeT Buinetea 6w Ha
b yacoB Mo3we NEpBOro, TO OHH BCTPETHMHCH O HA YETBEPTH
nyt# ot B. Halttu pacctostune AB 1 cKOpPOCTH caMmoJeTOB.

204, Ot npucraiu A ONHOBPEMEHHO OTMPABHAHCL BHU3 1O
TEYeHHI0 KaTep H MIOT. Kartep COycTHACS BHH3 [0 TeYEHHIO
Ha 96 xs, 3aTeM noBepHyn oOpaTHO H BepHyncd B A uepes
14 uvacos. HalitTu ckopocTh KaTepa B cTosiued Bome M CKOPOCTD
Teyenus, €C/AH HM3BeCTHO, YTO KaTep BCTPETHA MJIOT Ha ofpar-
HOM NIyTH Ha paccTosHu 24 xu ot A

205, Isa Tena Hayaau ABHCAThCSl OJHOBPEMEHHO B OJHOM
H TOM e Hanpas/leHHH W3 JBYX MeCT, pacCcTOfHHe Mexny Ko-
TopuMH paBHo 20 4. OZHO M3 HHX, HaxomfUleecs MO3AAH, ABH-
WETCA PABHOYCKOPEHHO M MPOXOMHT B HEPBYIO ceKynay 25 .4,

a B C/leAyIOUlYIO CeKYHAY Ha - 4 Goaee; ApYyroe Teno, ABH-
rascb paBHO3aMENJICHHO, NPOXOXHT B mepBylo cekyuny 30 ,
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a B CleAyIOUyIO Ha 5 J¢ Menee. Yepes CKOAbKO CeKyHH, mepBoe
TEJA0 HArOHHT BTOPOE?.

206, Jloxka cnyckaeTcs N0 TEYEHHIO PeKH HA paccTosHHe
10 x4, a 3aTeM nOXHMMaeTCsi NPOTHB TEYeHHS Ha PACCTOfHHE
6 xa. CxopocTh Teuenns pexn pasia 1 wuatfzac. B kaxux mpe-
aenax JOMKHa JexaTh coGCTBeHHAds CKOPOCTh JOAKH, YTOGH
BCST moe3fKa 3aHana ot 3 a0 4 yacos?

207. BumectuMocTH Tpex KyGuuecknx cocynos A, B u C
oTHOcaTCsl Kak 1:8:27, a o6Gbemn HannToli B HUX BOIBI ~— KaK
-1:2:3. Mocne nepemiaing 13 A B B u u3 B B C nonyunau
BO BceX TpPeX cocyaax c.'loﬁ BOAB OANHAKOBOH rayOHHHI. 3aTeM

nepeauat w3 C B B 128——- 4, a nocne sToro U3 B B A cTonbko,

4To rAy6HHA BOAH B A crana Bagoe Gonbme, yem B B. [lpn
9TOM oOKa3anoch, 4to B A wuMeercs Ha 100 .2 Boaw Mennme,
yeM 6HII0O NepBOHAYANBHO, CKoano BOJIBI 6uno BHayane B Kax-
IOM cocyae?

208. Haiitn uetmpexssayHoe 4HCIO N0 CJASAYIOIHM  yCI0-
BHSIM: CyMMa kBaaparoB kpafiumx undp passa 13; cymma kBan-
parop cpeannx uudp pasna 85; ecan e m3 mcxoMoro umcna
Bhyects 1089, To nonyuntes uymcio, 3anHCHBaeMOe TeMH e
midpami, 4TO HCKOMOE, HO B OGPATHOM ROpPSAKE.

209. TTo oxpyxxocTH, anusa xoropoft pasna /s, ABUraloTcs
JABE TOYKH CO CKOPOCTAMH ¥ H w < v. Uepe3 CKOJAbKO BpeMeHM
OT Hayajaa JBwxeHns OyAyT NPOHCXOAHTH NOCJAEA0BATENIbHKIE
BCTPEYH TOYEK, €CIH STH TOYKH JABHTAIOTCH 10 OZHOMY H TOMY
JKe HANPABMEHWIO M I@epBasf Hayajla IBHraTeCd Ha f CeKyHA
paHblle BTOpPOM, OTCTaBas B HauyanbHEl MOMEHT Ha paccTosinne
a 4t oT BTOpo no xoxy nsmkenus (@ <I).

210. Cnnap Becom P xz H3 ABYX METMIOB TepsieT B BOXE
A xz. Kycok nepsoro W3 JBYX MeTa/oB, COCTaBASIOIUMIX CNuaBs,
pecoM P gz tepser B Boje B rz, a BTOpOI‘O——C Ke. Hamu
peC COCTABMIOUINX CIJIaB METAII0B W HCC/IENOBaTh BO3MOXHOCTD
pellieHys 3aiadu B 3aBHCHMOCTH oY Beamynd P, A, B, C.
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211. Tnotwr wam u3 nyskra A 10 yCThbsl PEKH BHU3 O
TeueHuio. B-ycThbe pekn ux B3si Ha GyKcHp NapoxoX M 4epes

1
17§ CYTOK NOc/e BHXO0Aa M0TOB H3 A JOCTaBHJ HX IO 03epy

B nyHKT B. CxoabKO BpeMeHH Napoxoj BeJd IVIOTH OT YCTbs
peKH mo 03epy A0 B, ecin H3BeCTHO, 4TO IApPOXOX, TPaTHA Ha
pefic (6e3 Gykcuposxkn) ot A g0 B 61 uac u or B 5o A—
79 4acoB M YTO €ro CKOPOCTb BO BpeMi. OYKCHDOBKH YMEHb-
11aeTcs BABOE?

212, Ha yuactke pex or A no B teyeHue tak c1abo, 4yTo
HM MOXCHO mpeHeGpeub; Ha yuacTke or B no C TeyeHiue Yyixe
JIOCTATOYHO cHAbHOE. JlOAKA NOKPHBAeT PacCTOsIHIE BHI3 MO
Teyennio 0T A no C 3a 6 vacos, a or C 10 A, BBepX NoO Te-
yeHulo, 3a 7 yacoB. Ecan Gu Ha yuacTke OT A o B Teuenue
OHIO TakHM e, KaKk Ha yyacTke 0T B 710 C, T0 Becbh nyTh oT A
a0 C saHan Ow 5,5 yaca. CKOJIBKO BpeMeHH B 3TOM Clydae
noHanobunoce ObH HAa TO, uTOOH NOAHATHCH BBepx oT C po A?

213. Cocyn comepxut p°/-f pacrBop Kuc10Th. M3 Hero
OT/IHAM @ 4 M J00aBHAN TO e KOJNYEeCTBO ¢°[,-TO pacTsopa
kucaotl (g < p). 3ateM, Hocnie mepeMmeluiBamilsg, 3TY ONePaLHIO
nosTopwin eme k—1 pas, moGapass cocyl TeM iKe CaMbiM
g°[,-M pacTBOPOM KHCAOTH, MNOCAe 4ero MOJAYSHACS PacTBOp
kpenoctbio r°f,. Haiitu o6beym cocyna.

214. Bknan B A pyGaefi mnonoxen B c6eperatenbHyio Kaccy
n3 p°[, ronosux. B kouue Kaxaoro roga BKIapunk Gepet B
pybneit. Uepes ckonpko JeT mocae B3fATHS COOTBETCTBYIOLLEH
CyMMH ocTaTtox OyzeT BTpoe Oouiblie NMepBOHAYaIbHOrO BKJAALA? -
Mpn Kakux yc/7OBHfX 3aaya HMeeT pellieHne?

215, Ha ~nechofi measHke ekeroaumii mpHPOCT IpeBECHIE!
pasen p°[,. Kaxuuyio snmy cniunnBaetcs HeKOTOPOE KOAHYECTBO X
npeBecnunl. KakoBo f04%HO GbiTb X 1As TOro, 4TOOH 4epes 7
JeT KOJAHYECTBO APEBECHHHW HA YuacTKe BO3DPOCAO B ¢ pas, ecin
HauaabHoe KOJHYECTBO ApeBeCHHH PAaBHO a?

216. IepBufi 13 # OJUHAKOBHIX LILANHIAPHUECKUX COCYHZOB
HaJIUT JOBEPXY CIHPTOM, a OCTaibHHE — IO NOJOBHHH CMECHIO
cnupTa’ ¢ BOAOH, NpHueM KOHLEHTpauis CHHPTa B KawAOM cO-
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Ccyne B-k pas mennme, uem B npeanayuieM. ComepmuMmuM nep-
BOTO COCyZJa RONHUAM JIOBEpXYy BTOpOH, 3aTeM COLEPKHMHM BTO-
poro— Tpetufi M T. A. mOo mnocnenHero. Haiitn mnonyuyennyio
KOHLEHTPALNIO CIMPTA B NOCJAENHEM COCYyZe. '

217, PaccmatpuBaetcs apoGb (OTHOLIEHHe MABYX LEJAHX 4H-
cen), 3HaMeHaTeanb KOTOPOH MeHbLle KBAApaTa uNCAUTENd HA
eaunnuy. Ecau kK uMcanTeno W sHaMmeHaTenM0 NpuGaBHTHL MO 2,

1
TO 3HaueHue apobu GyaeT Goablle, yem 3y GCAH We OT HHC-
AuTens M- 3HaMEHATeNs OTHATh nmo 3, To Apobb ocTaHeTcd MO-

NOKHTEAbHONR, HO GymeT MeHblle —1% Ha#itn sty npoOb.

7. Pasnbie 3amaun

Aazebpautecrue npeobpa3osanus

218, Tloxcunrars cymmy
: 1 1 1
tz(n+1)+(n+1)(n+2)+' ’ '+(n—}—k—~ NTENON

219, YnpoctuTh Bhlpaxenie
(x+a)(x*F-a?)...(x" e 7).
220, YnpoctuTh BHpaxeHHe

(x* —ax4-aY) (2 —atxt FaY). .. (x"—a" e o).

221. Hanw fsa pspma uyncen:
‘ Ay Qyy oovy A,
by by ey by
notaras Sy=5 -b,+4-...-|-b,, nokasars, 4to
ab,~4ab,+...+ab,=(a,—a,) S‘-{—'(az. —a))S,+. ..
"'+(an;1“an)sn—1+ansn'

222, TloxasaTts, 4TO M3 paBeHcTBA

a4 b* 4 ¢ =bc - ca - ab,

rie a, b, ¢-—BeulecTBEHHHE 4HCIA, CAeAyeT, 4T0 @==hH==C.
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223, Tlokasats, uto ecmn a'-}-b"—-c*=3abe, 10 nan

a* b4 =bc-}- ca-f-ab, vau a-f-b-4-c=0,
224. Iokasats, yTO ecau
G4at. . Fa=p,
bi+b b=
a1b1+azbz+“‘+anbn=pq
u pgs=0, 10 @ =M, a,=MN,, ..., a,=N\, TAC

l::%. (Bce Benuuuuu npeanonaraloTes BelICCTBEHHLIMML)

225, l3BecTHO, 4TO NOC/EZOBATENBHOCTL YMCeN 4, &
@,, +++ YAOBAETBOPSIET NpPH BCAKOM 72 COOTHOUIGNILIO

an+1'—'2an+an~1=1'
Bupasute @, uepes a,, a, u a.

2

Teopema bLesy, ceolicmsa xopHeil AiHozo%reHo08

226. Kopun x, n x, ypasuenns x*— 3ax-}-2*=0 rakosu,
uto x; -} x;=1,75. Onpexents a.

227. Hauno ypasuenne x*—-px--g=0. Cocrasutb Ksai-
paTHoe ypasHEHe, KOpHAMH KOTOpPOTrOe Oulay Ou

L] 2 3 3
y1=xl+xv y==x1+x2'
228, Ilyetp x, m x, — xopnn ypasnenis

a}c’+bx-]-c=0 (ag;éor).

He pewast ypasuenns, BupasnTs uepe3 ero xosdpnuientu pe-
AUNIHLL

1,1 '
. D Z+—5 2 X4 %l x x5
b 2 .

229, Kakum ycnosugm poaxkiu  yROBAETBOPSTH BelecTBell-
usie kospdumnenta a,, b,, a,, b,, @, b, u1TOGU BLpaKCHNC

(@, +b,%) (2, b,%)" 4 (a, - 0,%)*
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6HITO0 KBAZPATOM MHOTOYJIEHA MepBOH cTemeHH OTHOCHTENBHO X
¢ BeleCTBEHHHMH KoddHUMeHTaMH?

230, ITpu ni0GoM NONOWKHUTENBHOM A BCE KOPHH ypaaﬂél’nm
ax® 4-bx4c¢r=0

BEU{ECTBEHHH H NOJOKHTe/bHH. JlokasaTh, YTO B 3TOM ciayyae

a==0. (Kospdpuunentsi @, b m ¢ nNpeANONAralOTCA BelECTBEH-

HBIMH.) ' '

231, CucreMa ypaBuenuft
a (x4 y') 42y —1=0,
x—y-r=0
HMEET BeUIeCTBEHHHE PeleHus npu moboym h. Jokasats, uto a =20.

232, IokasaTh, YTO MpH JIOOHX BEUIECTBEHHHX SHAYESHHAX

@, p, g ypaBHeHue -
: 1 1 1

aZ

x—p V x—q
HMEET BelIeCTBEHHHE KOPHH.

233, HokasaTb, 4TO KBaapaTHOE ypaBHeHu'e
a*x* - (-t a*—c)x - '=0
HE MOXET HMeTb BeUIeCTBEHHHX KopHelt, ectn a-}b>c¢ o
je—bl<e.
234, Hasectho, 4t0 X,, X,, X,— KOPHH YDaBHeHHS
' x*—2* 4 x+1=0.
CoctaBute HOBOe ypaBHeHite, KODHSMI KOTOPOro GuutH OB umcaa

Vi==XXy Yy=X X\, Yg=X X,

235, MasectHo, uTO X,, X,, X, — KODHH YpaBHEHHS
’ . xt—x*—1==0.

- CocTaBHTL HOBOE YPaBHEHHE, KOPHAMH KOTOPOro Gumu OW yucna
yl=xz+x87 ~y2= S—l-xl’ y’=xl+x2;

236. Bupasuth cBOGOAHWH uieH ¢ KyGHYECKOTO YPABHEHHs

x*tax'+bxt =0
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yepe3 KoddduuuenTH @ ¥ b, 3HadA, YTO KOPHH Ypamuenus of-
pa3yloT apuduMeTHYeCcKylo IPOrpeccHio.

237. Ilycte M3BeCTHO, HTO BCe KOPHI NEKOTOPOro ypas-

nens
x' 4 px* - gx - r=0

NONOWKHTENbHE., KakoMy JOMOAHNTENBHOMY YCNOBHIO AOMKHH
yIOBl1eTBOPAThL ero Koadduuuentst p, ¢, r g TOro, 4ToOLl
H3 OTPe3KOB, /AHHLI KOTODHX PAaBHLI ITHM KOPHAM, MOXHO OnlIO
COCTABHTb TPEYTOMBHHK?

Y kasaine. PaccMotpeTs Blpameie
(6 - 2%y — 23) (%, X3 — %) (05 Xy — X,)-
238. Ypashnenus

x*4-px--q,=0,
% 4-pr—-q,=0

(p, 55 P, q,5%5¢q,) maeor obuwmiii xopens. HailTn stoT wopenb,
4 TaK®e OCTANLHEEC KOPHH OOOHX ypasHeuuii.

239. Haiitn Bce ssauemisi ), npil KOTOpPLIX [BA YPaBHEnsl

W —x*—x— (4 1)=0,
P —x—(041)=0

UMEIOT o0uiuil KOpeHb, H HalTH 3TOT KoOpeHb,

240. Bce xopun Muorowiena
Plx)=x'+px+q

¢ JedcTRUTE/NbHBMH  KO3(@HUHCHTAMII N ¢==0 BemECTBEHHH,
- HNoxkasate, uto p<<0,

241, JoxasaTth, 4TO ypaBieHie
x'4ax* —b=0,

rae ¢ u b pewectpennnt w b >0, HMeeT OmHH H TOALKO OMIH
NONOKHTENbHBIIT KOpeHb,



PASHHE 3AJAYN 45
242, Haittn Bce BeltecTBeHHHWe 3HAYEHHS @ ® b, MPH KOTO-

PHX ypaBHEHHS )
x*tax* 1+ 18=0,
. x’—l—bx—!— 12=0

HMEIOT JBa OOWMX KOPHS, H ONpeleNnTh STH KOPHH,

243. Joxasatp, 4TO

Vo uyVzi4+y 0—1ayz=4

244, Tlycth a, b, c—nonapHo He paBHbe Meway coGoil
qicna. )
Hoka3dTh, 4TO BHpaXeHHe

a*(e—b)+-b*(a—c)f-c* (b —a)

He paBHO HYJIO.

245, PasnoxnTh Ha MHOXKHTENH BbpaxeHHe

ey 2 =2 —y =2

246. Jlokasatp, 4TO €C/IH TPH BeU[ECTBEHHHX YncIa a, b,
¢ CBSi3aHH COOTHOIIEHHEM .

+ + a+b+e

To of3aTenbHO Kake-nHGO XBA M3 STHX witcen paBdn mo a6-
COMOTHO/ BesHYHHE H MPOTHBOMONOXHH N0 3HAKY.

247, BHACHATD, NPH KAKHAX KOMMJIEKCHHIX 3HAUYEHHAX p H @
zsyuyned x*—1 menntcst Ha KBajpaTHuH Tpexuned x* -k px-f-gq.

248, Tpu kaxux 3HAYEHHSX @ W 7 mHOrOwIen x”— ax” -]—
~-ax—1 nemurca ma (x—1)?

249, MHoroyneH p(x) RaeT npu JeieHHd Ha X—a OCTa-
TOK A, npH OeneHnu Ha X-—b—octatok B, npu neneHun ua
x — ¢ — octatok C. Haiiti mHOroynes, nony4aoiuiica 8 octarke
npu nenednu p(x) Ha - (x—a) (x——b) (x —¢), upeanoaaras,
4YTO Cpexu YHCeN @, b B € HET PaBHHX.
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Memod samesamuseckoil UHOYcLIL

B npensaraembix Hmie YeThipex Sajadax MOJIESHO BOCHOAb3OBATHCS
MeTOAOM NOAHOH MaTeMaTHYeCKOH uumykipu. YToOH NOKasarb, YTO HEKO-
TOpPOC YTBEpHtACHHE BEpHO IAs BCSIKOrO HAaTYpaiabHOrO 77, AOCTaTOMHO
JI0Ka3aTb, YTO: @) 5TO yIBEpiAcilite COpPaBCLIHBO NpH 22==1; 6) ecan 310
yTsepiAecH#e COPABCLIMBO Al KaKOro-HHGYIb HATYPaibiloro YHCIA 7,
T0 OHO CNpaBeRNHBO Takme M AIs CAeAylollero umcaa n-f-1.

250, HokasaTtbh, 4TO

1+3+6+10+...+(n——21)n+n(fl2—l-l)=n(n+lg(ﬂ-‘-?).

251. Iokaszate, uto

BN ER NI ILL L)

252, Nokasatp, 4TO

1 1 1 _ n{n-+3)
IR w e 7 CES S R eI ES N

253. OGob6uiennas n-1 cTenewb moGoro umucia a, 00oaHa-
yaeMasl CHMBOJIOM (a),, onpeneaseTcs Mnid LelbX HEOTPUUATE/b-
HEX 7 Tak: e n=0, 10 (@),=1, ecmt n>0, 1O
(@),==ala—1)...(a—n-}1), Hokasate, uT0 AI1 0G0GuLeH~
HOH CTemeHH CyMMH JABYX Yuce cnpasednusa <opmyaa GuHoma
Heiotona ’

(@0}, == Cp(a), (8)y =+ Ca(a), (B)yoy o v e - Ci @)y (B),

Hauboabuius u Hausmenvliine SHaUeHUS

Ias Toro yTo6ht HaliTH HauaeHswee SHaueHHe KBAAPATHOrO TPex-

yJ1ena
y=ax*+bx+tc¢ 8))
B cryyae a > 0, npeicTaBAsioT TPEXWIEH B Buie
- b\* b —dac
y=a (x+§‘-l) —-T. (2)

Tak xaxk nepeoe cnaraeMoc B MPaBOf YacTH HEOTPHUATEIbHO IIPH
21060M X, a BTOPOC OT X BOOGWIe He B3aBHCHT, TO TPeXWICH INpPHHHMAeT
HanMeHblllee SHayelHe NPH YCIOBHH, YTO NepPsOe CJaraGMoe PaBHO HYJO.
Takuy 06pasoM, HamMeHbUICE .3LaYeHNe TPCXYIeHa PABHO

- br—dac
No= ==y @
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Ono pocruraercda mpu

5= — g5 - *

Amnarorngno nccnezxyercn BONIpOC O uauo'ozzbtueﬂ 81AYeHHH -rpex-
WIeHAa B CAy4Yae a4 <0

254. Jlpe npamue wenesune jaoporn AA' u BB' nepnenau-
KyASpHH APYr K APYry ®W mnepecekaoTcs B nyHkTe C, npuyeM
paccrosiunst AC v BC paBHH cooTBeTcTBeHHO a u b. M3 myHk-
T0B A 1 B no Hanpasnenui0 K C ONHOBPEMEHHO BHIXOHAT JBa
moesjga cO CKOPOCTSMH COOTBETCTBEHHO ¥, M ¥,. Uepes cxonbko
BpEMeHH MOC/e OTNpaBleHAs pacCTOfHHE MewAy noe3namu Gyner
HauMeHbIIAM? YeMy paBHO STO HauMeHbllee PacCTOSHME?

255, Tlysktel A 1 B pacnonowend Ha npamonnsefiHo#t ma-
rHcTpann, nAaymeft ¢ samama Ha BocToK. Ilynkr B HaxoanTcd
pocTounee A Ha 9 xa. M3 mynkta A Ha BOCTOK BHXOAMT aBTO-
MalinHa, JBHTAIOUlascCA pPaBHOMEPHO €O CKOpOCThbIO 40 mz/tzac.
OnnoBpeMeHHO M3 B B TOM e HanpaB/eHHH C IOCTOSHHHIM
yckopenneM 32 xaef4ac® suxommt MoTownka. Onpeneants Hau-
6onpliee PACCTOSHHE MexXAy aBTOMaMIHHON M MOTOUMKIOM B
TeueHHe MEPBHX ABYX 4HacOB JBHAEHHH.

Yxasanue, Ioresno HauepTHTb rpadik 3aBHCHMOCTH OT BPeMeEHHU
PaCCTONHUA MEWLY aBTOMAUIMHOR H MOTOIHKIOM.

256, Haﬂm Han6onbmee 3HayeHue Bblpa)i(eHHH
lgie -+ 121gix-1g, =
nonaras, uTO ¥ namMendercsa Meway 1 u 64.

257. Hafitn nanGonbinee 3nauenue Qyniuum
x
Y=GFT% (e>0, b>0).

258, Haiitu Haumenbuee. 3HaueHne (YHKUUH
9(0)=|x—a||x—b]+|x—c|+|x—dl,

rae a<b<Cc<Cd—uKcHPOBaHHHE BeLIECTBEHHME YHCA3, a
X NPHHUMAET MPOUBBO/bHHE BEUECTBEHHWE BHAYCHHS.

YkaszaHue. Paccyﬂcnenun YAOOHO TpPOBOIHTH, OTMETHB UHMCIA &,
b, ¢ 1 d Ha 4HCIOBOH OCH.
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Koxunanexcnole wucaa

259, Hafitu Bce 3HaveHnus 2, YAOBAETBOPAIOUINE PpaBEHCTBY
2
24| z] =0,
(lz[—monynb KOMIUIEKCHOTO 4Hcna 2. )

260. Haiitn xoMmieKkcHOe YMCNO 2, YAOBAETBOpsIOUlee pa-
BEHCTBAM

z—l2l z—4
z—8 | z—8

|=1.

261, Buuucantbh nponsBejeHie

R e )
| [ (7).

262, Cpeay KOMIIGKCHLIX 4iCeJX 2, YIOBAETBOPSIOLUX YCa0-
BilI0

| 2—25i} <15,
HAHTH 4YNCI0, HMelowlee HauMeHblnit apryMent. Clenate YepTex.

263, KakoMy yCJOBHIO IOMKHO YHOBAGTBOPSTbL KOMIUIEKCHOE
uHeIo @-}-bi pas TOro, 4TOGH €ro MOKHO GHO npencramnb

B BHae
_ a+bi=

TA¢ X — YHCJIO BEIECTBEHHOE.

264. Kaxoe nauCoabliee sHaueHHEe MOXET NPHHHMATh MOLYJb
KOMIJICKCHOTO YHcaa 2, ¢Cn

lz—i—%’:—.l?

. 2%
265, Yepes Touky A mposeners # JAyuell noa yriaamu -

Ha omnoM n3 miux Ha paccTosiHMu 4 oT A B3sATa Toyka B, ns
Bee OnyilleH MNepnesguKyaap Ha COCEAHHH Jy4, W3 OCHOBaHH
9TOro NeprneHauKyaAfpa cBOBA OMYLEH IepneHAuKyJap Ha cie-
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ayouift ayy u T. X. 10 GeckoneunoctH. Haidtn mmmny L mo-
nyyaeMoft Takum o6pasoM GeCKOHedHO 3aBHBalouiefics Boxpyr A
JoMaHOW, a Taxxe BHIACHUTD, Kak OylaeT W3MeHsaThes L npu
yBeJHUYeHHH yHcaa 72, B YACTHOCTH TNpH HEOTPAHHYEHHOM ero
YBERHYCHHH.

266. IllecTnaxHagnoe umcino HauuHaeres cnesa umncdpoi 1.
Ecm sty undpy nepeHecTH ¢ MepBOTO MecTa Ha mocjelHee,
COXP3aHHB MOPAZOK OCTAJAbHHX MATH uMdpP, TO BHOBL MOJAYYEH-
Hoe u4Hcno OydeT BTpoOe Gonbme nepeonavanpHoro. Haiitn mnep-
BOHAYalbHOE YHCJIO.

267. 120 oaMHAKOBHX INapOB INIOTHO YJIOKEHH B BHAE Ipa-
BUALHOR TpeyroibHOH mupamuan. CKONBLKO 1I2apOB JEXHT B OC-
HOBAHHHK?P

268, B sutnk snoxunn k gMkos. B kawmawit M3 sTHX &
fIIHKOB NHGO ONATR BAOWHAM & SIUMKOB, JAHOO HE BAOWHIH HH
omxHoro ¥ T. X, Hafitn yHcao nycmx AUWHKOB, €CMH HAMOJAHeH-
HHX O0Ka3anoch .

3 B. B. Jluacknd u ap. .



TFEOMETPHA
A, TUNIAHHUMETPHSA -

Ilpenpaputenpuse 3aMeyaHus

YKameM Ha CICAYIOIUIS COOTHOWRHNA MCKIY SICMEHTAMH TPEYTronb-
1HK3 €O CTOpoMaMu @, b, ¢ U COOTBETCTBCHHO NPOTHROJICHALLIHMIL YIVIaMi
A, B, C.

1. Teopema CuuycoB:

a _ b
sSnd — smnB - sin C

rie R — paauyc OMICAHHOrO Kpyra.
2. TeopeMa Kocuiycos:

@ =b*-4- ¢ — 2bc cos A,
Jlas peluncacund maowan S TpeyroanbHuKa 1apaly ¢ dopyaoil

= 2R,

S =-%- ahy,,

rae @ — ofla u3 CTOPOH TPeyroiapHuka, a /1, — ONyulelnas 1a Hee Bhl-
€OTa, MIDKE HCIOAB3YIOTCA CAefyromue GopMysl
¢opuyaa 'epona

S=Vprp—ayp—bK=—0ch

— NOJAynepuMeTp;

ad-b}c
2

rae p=
S=—é—ab sin C; S=rp,

TAC 7 — paAuyC KPyra BOHCAULONO B TPEYrOABMUK, @ P ~ MOIYIEPHUSMETP,

1. 3agays Ha BLIYHCACHHE

269. B Tpeyronbhuke ABC yron A pasoe Goabuwe yraa B.
To nauusiy cTopoHaM b u ¢ nalTi a.

270, KateTt npsMOyronbHOrO TpEyroibHHuKa paauu b I cC.
Hafitn pnusy GuCCEKTPHCH NPAMOro yriaa.
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271. Ha#ttn Tperblo CTOPOHY TPEeYroabHHKa, €Cmi MaHH 1Be
CTOPOHH €ro @ H & ¥ M3BECTHO, UTO MEAHAHH, COOTBETCTBYIOLIHE
STHM CTOPOHAM, TepecexaloTcst mOX npsaMuM  yraom. ITpn xaxux
yCI0BHRX TaKoR TPEeyronpHHK CylecTByer?

272, Yron npu BepuinHe TPEYroJibHHKa, GOKOBLE CTOPOHE!
Kotoporo pagisl @ u b (a<Cb), pasneneH Ha TPH paBHHE
HaCTH MPSMHMI, OTPE3KN KOTOPHX BHYTPH TpeyroAbHKa OTHO-
carcst kax m:n(m<Cn). HafiTi anmHe STHX OTpesxos.

273. Haunuit tpeyronbunxk ABC nepeceus npsmoft DE, na-
pannenproft BC, Tax, ytofm niouians Tpeyroabuika BDE pae-
Hinach 3amanHofl Benuymue k*. TIpu KaKOM COOTHOUICHMN MEXAY
k* W naomwansio Tpeyronbiuka ABC samaua paspeiliuMa M CKOABKO
OHa HMeeT peleHHH?

274. Yepes HEKOTOPYIO TOYKY, B3fATYIO BHYTPH TPEYrofib=
HHKA, MPOBeJeHW TPH MpsMble, COOTBETCTBEHHO MapaJlieNbHKe
€ro CTOpOHaM. DTH NpsMLHE Pa3lensioT NIOWAAbL TPEeYronbHHKa
Ha LIECTb YacTefl, TPH H3 KOTOPHX CYTh TPEYrOABHHKH ¢ IUIO-
‘wanaMi, pasiamu S,, S,, S,. Haitte nnowane pdannoro Tpe-
YrOJIbHUKA.

275, HNaww croponst b u ¢ Tpeyroabuuxa. Hafitu Tpertbio
CTOPOHY X, 3Hast, YTO OHAa DPaBHA OMNYylIeHHOH Ha Hee BHCOTE.
Ipn xaxom cooTHOmMenHH Mexny b n ¢ TpeyroanHK cymecr-
ByeT?

276. B tpeyromsunke ABC nposexens BucoTh AA,, BB,
CC,, OCHOBZHHS KOTOPHIX COCXHHEHH Meway coGoi. Onpeneantsb
OTHOLIEHHE NNOWajH Tpeyroabunka A,B,C, K nioutan Tpeyroib-
nuka ABC, ecant yrasl Tpeyronbiuxa ABC H3BeCTHH.

277. B 1peyronsuuke ABC uepe3a Touky nepeceuenns Oc-
cexkTpuc yrnos B8 n C nposeaeHa napamiensio BC npamas MN
J0 mepeceyenHs B Toukax M u N COOTBeTCTBEHHO CO CTOpO-
namt AB u AC. Haittu SaBHCHMOCTb MEXAy orpesxamu MN,
BM, CN.

Pazobpats caywan:

1) o6e GuCCEKTPHCH BHYTpPEeHHHE;

2) oBGe OGHCCEKTPHCH BHEIHNE;

3"
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3) olHa Hn3 OGHCCEKTPIC BHy‘l‘peHHﬂﬂ, Apyrag BHCLUHSA.
" Korma M u N cosnmazyr?

278. BuyTtpn npasuabHoro Tpeyroapunka ABC B3sita mpo-
H3BOJbHAA TOuKa P, u3 KOTOpOHd onymweHn nepnenfKynspu
PD, PE w PF cootsetctBedno Ha BC, CA u AB. Buuyueantn

PD+ PE 4 PF
BDY CE+F 4F °

279, Haiitu oTnouicune naowanyu TpeyroabHika ABC k mio-
LaAK JAPYroro TPEYTOJNbHHKA, CTOPOHH KOTOPOrO PABHW MeAH-
anam tpeyroasuuka ABC.

. 280. B TpeyroabHiK €O CTOpOHaMK @, b, ¢ BANCAH NOJYKPYT
€ JuaMeTpoM, Jexawum Ha ctopoue ¢, Hafitu pasnyc storo
ITONyKpyra.

281. OnpenennTs yrau NpsaMOYFrOABHOTO TPEYro/biika, SHasl,
UTO PajuMyC OMHCAHHOTO OKOJIO HEro Kpyra OTHOCHTCH K pamecy
BICAHHOIO Kpyra Kak 5:2,

282. Oko0 NaHHOrO MPAMOYrONbHHKA ONHCATL HOBWH mOpsi-
MOYroAbHHK, KOTOpuil HMeal OW 3afannyio miomais m: Ylpu
KaKoM J 3alada paspeuruMa?

283. Ha cropone AB npamoyroasnnka ABCD wnaiitu Takylo
Toyky E, u3 xotopofi ¢TopoHn AD u DC Guut Gul BUAHH 104
pasubiMit yraasit. [Ipi KakoM COOTHOLWEHHH Memxy CTOPOHaMH
NPSAMOYTO/bHHKA 334343 paspelsMa?r

284, Hality nnowaab pasHoGenpeHHOH Tpamnenud, eclin ee
BRICOTa pasua ki, a Goxopasg CTOPONA DUAHA 13 UeuTpa OnHcau-
HOH OKDYWHOCTH NOA yraoM &.

" 285, HMann Bepxuee If HHKHee OCHOBaHHS Tpademud a u b,
Haifitn pasHy orpeska, COeAHHSIOMEro cepeimin JAHaroxaneit
Tpaneut.

286, {awaas Bepiununa napaaaesorpaMsa cocamucua ¢ cepe-
JIHHAMH JABYX NPOTHBOMOJOXHWX cTopod. Kakylo wacth naowann
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MapanienorpaMMa CoCTaBAseT IUIOWanb (HIYPH, OrpaHHYeHHol!
TIPOBEIEHHEIMI JIITHHAMU?

.287. Toukn P, Q, R, S cyTh, COOTBETCTBEHHO, CEPEAMHHI
cropon AB, BC, CD, DA napannenorpamma ABCD. Haiitn nno-
wans GUryps, OrpaHHYeHHON NpPAMBLIMH AQ, BR, CS, DP, 3nas,
YTO MIOWaAs NapalIeNor pamMma paia a’.

288. 3nas xopAW AByX Ayr Kpyra pamuyca R, nafitu xopay
Iyrd, paBHoH cymMMe 3THX AYr HAM HX PasHOCTH.

' 289. PaccrosHne MewAy LEHTPaMH IBYX TNepeceKalommxcs

KDYroB pajuycos R u r pasno d Ha#itu naomanp ux obureit
YaCTH.

290. Tpu oxpyxsocts paanycos r, r, H R kacaiotes mo-
napHo BHelHHM o6pa3zoM. Hailitn anuHy Xopam, oTcekaeMoit
TpeTbeil OKPY:KHOCTBIO OT OOLIeH BHyTpeHHeﬁ KacaTenpHOIl Tep-
BHIX JIBYX OKpYXHOCTeH.

291. Kpyra paauyca r kacalorcsl BrHemHHM o6GpasoM TpH
OAMHAKOBLIX OKPYKHOCTH, Kacawuidecs, KpoMe TOro, NONapno
mexay co6oii. HafiTn mnomanmn Tpex KPHBOJHHEHRHEIX TPEYyrosib-
HHKOB, OGPa30BaHHHX YKA3aHHEIMH OKPYIKHOCTSIMH.

292. Mlann 7nse napamienbHHE TNpAMBE M TOYKA A Mexny
AnmMi. HaliTn cTOPOHHI NPAMOYrONBHOTO TPEYroJbHHKA, BEpIIHHA
NPSIMOTO YI71a KOTOPOTO JIewuT B TOuKe A, a2 RepHIHHH OCTPHX
YI7I0B —Ha 3aJaHHHX NapaIeNbHHX MPAMHX, 3Had, 4To MJIO-
nanL TPEyroibHUKAa PaBHA 3aJaHHOR Beamudne %°.

293. BuyTpb NpaBIJBHOTO N-YyroJbBHHKA CO CTOPOHOH @ BAM-
CaHO 1 PAaBHHX KPYroB .TaK, YTO KauIuill Kpyr Kacaercd IBYX
CMEXHEIX CTOPOH MHOTOYrOJBHHKA W JIBYX JPYrHX Kpyros.
Hafitu nnomanp «3Be3gouku», 06pasyiouielica B IIEHTPE MHO-
rOYTONBHHKA. )

294, Yepes omny us Touex C myrnm AB OKpy®HOCTH Mpo-
BelieHH JIBE NpOW3BOJBHLIE TpRAMHE, nepecekaloutte xopay AB
B Toukax D u E, a okpyxkuocts B Teuxax F u G. Ilpun xaxom
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nosowennu Toukn C na AB BOKPyr ueTHpexyronouuxa DEGF
MOWHO OMKCaTh Kpyr?

205, BHyTpb OCTPOTO yrja BOHCHBAITCA KPYIH, Kacalowuecs
IZpyr apyra. ITokasath, 4TO paguycsl 3THX KPYros ‘o6pasyior
reoMeTpPHYECcKyI0 mnporpeccuo. HailTi 3aBHCHMOCTh MeWZy 3Ha-
MeHATesNeM NPOrpecCHH H BeAHUHHOR OCTPOro yraa.

286, B toywe A maockoctH P pacronoxeH HCTOYHHK CBETa.
Hax nnockocTbio noMeleno noaycgepiueckoe aepxano paauyea 1,
o6paiieHHoe BHyTpeHHeHl 3epKa/ibHOH NOBEPXHOCTBIO K IJIO-
CKOCTH, MPHYEM TaK, 4TO OCb CHMMETDHH 3eDKala NepneHIHKYy-
Asipa K uaockocTH P B Touke A. 3Had, uTo HanmMenpumfl yron
MEKAY Jy4aMil, OTPAMEHHHMH 3epKanoM H IVIOCKOCThIO P, paBeH
15°, onpenenith paccTosmie OT 3epKajia KO.IMIOCKOCTH_M. Pajuyc
OCBEWEHHOTO Ha IJockocTH P Kpyra,

297, llenTpn yeTHpex KPYyros pamnyca r pacrnojoxeHn B
BepuIHHAX KeBaapaTa co cTopoHolt a. Haifitn miomaas S obuteit
YyacTH BCeX 4eThHpPex Kpyros, 3akniodennofl BHYTPHM KBanpara.

298. BuipasuTh IZHAaroHaan BHICAHHOrO 4YeThIPEXYTOJBHUKA
yepe3 ero cropoHs. Iloayuute orcioza. Teopemy Ilrozemes:
NPOU3BeAEHNe JHArOHA/Nell BMHCAHHOTO YETHDPEXYTOJIbHIKA PABHO
CyMMe npoH3BeZLeHH#t MPOTHBOMOJOWKHHX CTOPOH.

2. 3ajaun Ha NOCTpOEeHH®

209, lan 1BE OKPYKHOCTH PA3HHX PANMYCOB, JeKautHe
oiHa BHe npyroif, u Touka A Ha oxuoi u3 Hux, IIpoBectn
TPEThI0 OKPYKHOCTb, Kacaloulylocs ABYX NaHHHX H MPOXOAAULYIO
yepe3 Touky A. PasoGpath paannuyHHEe BOSMOXKHHE CAy4aH mo-
J0weHnss TOYKH A Ha 3aAaHHOR OKPYKHOCTH.

. 300. Jauu oxpyxHocTtb, mpiMast ¥ T0uka A Ha npaoi.
TocTpouTh HOBYIO OKPYKHOCTB, KACAIOULYIOCH AAHHHX NPAMOH H
OKPYWHOCTH U Ipoxofsuilyro ueped Ttouky A. PasoGpars no-
JIpo6HO, B KaKHX C/ly4yasx CKOABKO pemeHHH HMeeT 3ajava.

301, Hauu npasas, OKpywHOCTb H TOUKa A Ha OKPYXHOCTH,
IocTponTh HOBYIO OKPYIKHOCTB, KacalOUylOCH R2HHHIX HNpPAMOH I
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OKPYXHOCTH W mnpoxoasulylo 4vepes Ttouky A. Pa3oGpate mo-
Ipo6HO, B KaKHX cAydasx CKONbKO peieHuft wMeeT 3apaua.

302, TlocTpouth HPAMOYrOJABHHA TPEYroAbHUK N0 JaHHOR
FHIOTEHY3€ ¢ M BHCOTe B, ONyuwieHHOH Ha runotenysy, Hajitu
JUIMHH KaTE€TOB M BHISAICHHTb, NPH KAaKOM COOTHOIUEHNH Mexny A
H ¢ 3a1a4ya paspelninmMa.

303, Hanw mausn cropon AB, BC, CD n DA nexoroporo
IIOCKOTO YeTHpexyronsHuka. FIocTpoHTh 9TOT YeTHPEeXyronbHUK,
ec N3BECTHO, 4TO AuaroHanb AC jeaut yron A mononau.

804, TMocTponTh TPeyroAbHMK TI0 TOYKAM Nepeceyenns Npo-
JomKeHnft GHCCeKTPUCH, MeaHansl M BHCOTH, BHXOZAUIMX W3
OnHOH BePIINHH, € OKPYKHOCTBIO ONHCAHHOFO KPyra.

305. Onmucats H3 BepINH IAHHOIO TPEYTOAbHHKA, KaK M3 .
HEeHTPOB, OKPYKHOCTH TaK, 4YTOGW OHH TIOMAPHO KacaiHch Apyr
apyra;, Pa3o6paTb cayyam Kak BHeIIHero, Tak H BHYTPEHHEro
Kacanus.

306. Brmcath B NaHHYI0 OKPYXHOCTh Tpeyronbhuk ABC,
ecnu H3BECTHH BepuUIMRA A, HampaslneHue BHCOTH 1, U TOuKa
nepecedeHus BHCOTH fp C OKPYXHOCTHIO.

307, Tlepeceun Tpaneuuio npAMOH, mapaniensHolt OCHOBAHHMIO
Tak, 4yTOGH ee OTPE30K BHYTPH TPANELUH JAeMH/ICS AHaroHaNSIMu
Ha TpH paBHHEe YacTH.

308. Tloctponthb- ¥BajpaT no sazasHoil BepmiMne B ABYM
TOYKAM, KOTOpHE JexaT Ha JABYX CTOPOHAX HJIH HX NPOROJKe-
HAfX, HE NPOXOAALIHNX Yyepe3 3Ty BepUIHHY.

309. Yepes Touky M, newamyi0o Ha ocHoBannn AC Tpe-

yronenuka ABC, riposectn npamyio MN, oTpesalomyio oT Tpe-
'R

YIONBHAKA TaKyl0 4acTh, IAOLWIAAGL KOTOPOR paBua % maowaan
Bcero Tpeyroabunka. Ckonpko pemrennii uMeeT 3anmaya?

310. B npanuutil TPEeyroinHHK BMNHCATH € IOMOIUBIO IMPKYAR
u anHelKR NPAMOYTOABHHK, HMEIOMIHH 3aAaHHYIO AHarOHanb.
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- 311, Oxono npaHHON OKPYXHOCTH OMHCATh TPEYTOAbBHHK ¢
NaHHBEIM YIAOM H JAHHOH CTOpDOHOH, mnpoTHBOJeXaulel 3TOMY
yray. Haiitu ycnosue paspemmnmocTs 3TOH 3alauyH.

312, Hana mpavas CD u nBe Touku A u B, He jewauue
na seit. Haiitn na nanvofi mpsmofi touky AM Ttakylo, urto

. AMC=2 / BMD.

3. 3amaus Ha HOKA3aTEJNLCTBO

313. Hokasatb, 4TO MeAMaHA TPEYrOJbHHUKA MeHbWIE MOaY-
CYMMB CTOPOH, €€ 3aK/II0YaluuX, H Gonblie PasHOCTH MEXAY
STOH MOAYCYMMOH M M0J0BHHOH TpeTbel CTOPOHH.

"3814," Jokasats, uTto ‘B JI060M Tpeyroabhuke ABC paccto-
SIHIe OT LEHTPA ONMHCAHHOTO KPyra A0 CTOPOHH TpPEeYroJbHHKA
BC Bapoe MeHblIE PACCTOSIHUA OT TOYKH MepeceyeHisi BLICOT zo
pepwnHe A,

315. Jdoxasats, 4TO cymMMa paccTofunil Kakoii-1méo ToukH,
B35TOHl BHYTPH MPAaBilJIbHOTO TPeYro/abHika, IO CTOPOH 3TOTO
TpeyrosbHiKa €CTh BeJHYHHA IOCTOSIHHAN, HE 3aBHCAWas oOT
TI0/IOWEHHUS TOYKIL '

316. Hokasatb, 4YTO BO BCAKOM TpEYyroJbHHKe Goablueil
CTOpPOHE COOTBETCTBYET Menbmlasi GHCCEKTpHCA.

317. Hoxasath, uto ecau P, Q, R cyTb, COOTBETCTBEHHO,
TOYKH mnepecedenns cTopoH BC, CA, AB (uan ux npoponxeHui)
TpeyroJibauka ABC ¢ nexoTopoil mpamoii, TO

PBQCRA _ |
PCQARB™
-318. B mpasoyroabHom Tpeyroisiuke ABC xkater AC B 3

. pasa Gonpwe Kateta AB. Touxamu K u F kater AC pasgened
Ha TpH pasunie 4actH. JlokasaTte, uTO :

L AKB+ £ AFB- / ACB=1.

319. Ilycto @, b—KkaTeTu OpaMOYTOAbUOTO TPCYrOJbHHEA»
¢ — THIOTeHy3a, f— BHCOTA, OIHyLieHHAs H3 BEPUIHHK MpPAMOro
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yrna Ha runotenysy. JloxasaTh, YTQ TPeyroJbHHK CO croporat
h, ¢}k, a-|—b SIBASIETCH MPAMOYTONBHEIM.

820. B pasuoGenpeHHOM TpPeyroibHHKE C OCHOBAaHHEM & H
Goxosolt cropouoit b yron npu Bepuude pasen 20°.. oxasats,
uto a* |- b*=3ab". :

321, Hoxasath, YTO YroMl TPEYroibHHKa OVAET OCTPHM,
NPSMBIM HJM TYOHM, CMOTPE 1O ToMmy, OyAeT JAH MNPOTHBOMO-
JIOXHaAd CTOPOHAa MeHBlNe, paBHa UAM Oo/blile YABOEHHOH COOT-
BETCTBYIOILEH MexuaHu.

’

822. B paBnoGenpensom TpeyroisHuxe ABC yroa npu Bep-
nHe B papeu 20°. Ha Gokoewx ctoponax AB 1n BC B3t
cooTBeTcTBenHo, ToukH Q u P rak, uro [/ ACQ—60° a
/. CAP=750°. Jokasath, uto / APQ=—=80°.

823. Jokasats, 4TO eciAm MeXAy croponamu a, b, ¢ Tpe-
YrOZbHUKA CyllecTByeT 3aBuHcuMocTh a®=—»5b*—-|be, 1O yram A
W B, nporusoneaulye CTOPOHAM a M. b, YAOBNETBOPAIOT pa-

senctsy S A=2/B.

. 324, [Joxasat, YTO cyMMa mpou3BegeHu# BLICOT OCTPO-
YyroJbHOTO TPEyrofbHHKA HA OTPe3KH HX OT OpPToUeHTpa A0
BEPUINHH paBHA 1oAycyMMe KBaxpaToB cropon. OGobuyith 9TO
npeitoxkenne Ha Cly4all TYNOYroJbHOTO TPeyrolbHHKA:

325. Ilycte nmuna @, b, ¢ CTOPOH Tpeyronbmixa yI0B-
neTBopsloT HepaseHcTsaM @ < b < ¢, 06pasys apudmetiveckyio
nporpeccuio. Jlokasats, uto-ac==6Rr, rae R-—pagsyc omu-
CaHHOIO, a F— PajgMyC BMHCAHHOLO B TPEYrOJbHHK Kpyra.

326. Iokasatb, 4TO KBAApPAT OHCCEKTPHCH, MNPOBeAEHHOIT
yepe3 BepuIHHY IPOM3BOJABHOTO TPEYTOJbHHKA, PABEH NPOH3BEAE-
HHIO GOKOBHX CTOPOH 6e3 MpOH3BexeHMs] OTPE3KOB OCHOBAHHUSL.
BHISICHUTL CMBIC YKA3aHHOTO PABEHCTBA B c/yyae paBHOOeApEH-
HOTO TPEYro/bHUKA. ’

327. Ha croponax AB n AC Ttpeyronsuuka ABC ornoxeHo
_B NPOTHBOTIONOKHKX HANPABJCHHAX 1Ba PaBuLX oTpe3ka BD = CE.
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Hoxasatb, -yTo oTpe3ok DE jemntcs croponoit . BC'B oTHOWe-
HHH, OOPATHOM OTHOWEHMIO ctopod AB u AC.

328. Jloxasatb, 4TO BO BCHKOM TpPEyroibHAKe OHCceKTPHCA
JeXHT MeXAY MeAHaHOH H BHICOTON, NpoBeJeHHBIMII H3 ToH xe
BEPLIHHb, .

329, TokasaTbh, 4TO npsMas, CUMMETPHuHasg ¢ Meananol
OTHOCHTENbHO GHCCEKTPHCH BHYTPEHHErO' YIJa TPEeyrObHHKA,
ASANT NPOTHBOMOMOKHYIO CTOPOHY Ha yacTh, nponopunonanbnue
KBaZpaTaM NPUJIENKAUHX CTOPOH.

*

330. Ha croponax Tpeyroapnuxa ABC BaaTh TOukH P, Q,
R Tak, 410 TpH mnpamuie AP, BQ il CR nepecexamTcﬁ B 01HOMH
Touke, JloKazats, uTo- - - :

AR.BP-CQ= RB-PC- QA.

331, JHoxasats, uT0 B moGOM TPEYroibHUKE OTHOUIGHHE
pamuyca BNHCAHHOH OKPY:KHOCTH K paauycy OnNHCaHHoH He npe-

30CXoanT T

832. Hoxasatb, uTO Ans MOGOro npsiMOyroAbHOrO TPEYronib-
HHKa CTpaBelJIMBO HEPaBEHCTBO

0,4 <7 <08,

Tie 7-——painyc BNHCAHHOTO Kpyra, h— BHICOTA, ONylMeHHas Ha
THIIOTEHY3Y.

333, Hokasatn, 410 B n10GOM OCTPOYrOABHOM TPEYTONbHUKE
k-t k,+k,=r-+R, rtne k, k, k,— nepnennukyaspy,
ONyLIEHHHE H3 UEHTPAa OMHCAHHOM OKPYXKHOCTH Ha COOTBETCT-
BYIOLIlHE CTOPOHB; F M R-—pajanycsl BNHCaHHOH W onmcaHHOH
OKpyKHOCTEl.

YKkasanue. MoKHO BHpPasHTb JeBYI0 ¥ TPaBYIO YacTH HCKOMOro
PABEHCTBA ©€Pe3 CTOPOHH M YW TPeYroAbHHKA.

334. Bepununt A, B 1 C Tpeyroibnnka COGAHHEHH C TOY-
Kamu A, B,, C,, pacnoioXeHHEIMH TNPOH3BOABHO HA IMPOTHBO-
NONOMHBIX CTOpPoHax (o He B Bepuwnsax). Jokasatb, uTO cepe-
JuHB OTPe3KOB AA,, BB,, CC, ne newar Ha OojHOH mnpamol.
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338, Uepea npou3Bo/bHYIO TOuKYy O, B3ATYIO BHYTPH Tpe-
yroaptinka ABC, nposenenn npamwe DE, FK, MN, napannens-
Hne, cootsetcTBenno, AB, AC, BC, npuuem F 1 M newar Ha
AB E'u K—mna BC N i D—Ha AC. Iloxasarb, 410

e+t

836. B TpeyronnHHK BMHMCAH.KBAAPAT TaK, YTO OZHA M3 €ro
CTOPOH NexUT HA HanGonbuie#t cTopoHe Tpeyromsuuka. JokasaTn

nepasenctso V' 2 r < x < 2r, TAe X — JIHHA CTOPOHH KBajapaTa,
r—paguyc Kpyra, BOHCAHHOTO B JAHHHH TPEeyroibHHK.

337, HoxaszaTh, 4TO CEpeAHHH CTOPOH TPeyroJbHHKA, OCHO-
BaHHA BHCOT M CEPENMHH OTPE3KOB BHICOT; 3aKMIOUEHHHX Mewny
KaXIOR M3 BepUIMH M TOYKOH mnepeceyeHHs BHCOT, INpPEACTaB-
AS10T COOOH NeBATh TOHEK, JewkaiMx Ha OAHOH OKpY:KHOCTH.
IMoxas3aTh, YTO LEHTDP STOH OKPYKHOCTH JEWAT Ha cepeldHe
OTpe3ka, COEIUHAIOUIEr0 TOUYKY [epeceyeHHsl BEICOT JIAHHOTO
TPeYroJdbHHUKA C LEHTPOM OMHCAHHOrO Kpyra, a pagHyc paseH
TIONIOBHHE PAZNYCa OMHCAHHOTO KPyra. :

338. B TpeyrolhHMKe W3 OCHOBAHMS KaIOH BHICOTH Omy-
IIEHH NepreHIuKyAIpH Ha Ase Apyrue CTopoud. Jloxasats, 4To:
1) ocHOBaHMA STHX MNEPNEHAHKY/NSAPOB SBASAIOTCA  BepLIMHAMHU
LIEeCTUYTO/IbHAKA, TPH K3 CTOPOH KOTOPOrO MapaieNibHH CTOPO-
HaM TpPeyronbHuka; 2) BOKpYr STOrO mecmyronmmxa MOXHO -
ONUCAaTh OKPYIHOCTH.

339, HNoxazats, 4TO B NMPAMOYrONLHOM TPEYTOIbHHKE CYMMa .
KAaTETOB paBHA CyMMe JmameTPOB pnucaHHo# 1 . omucaHHOH OK-
py®HOCTeH.

340. Iokasarb, 4TO B NPAMOYrOIBLHOM Tpeyronbuuke Ouc-
CEKTpHCA NPSMOTO yr/la AEMUT TONONaM YFon MeXAy MeAuaHof
W BHCOTOH, Ol'IyU.leHHHMlI Ha CHOOTEHY3Y. -

341, Nsa Tpeyronbmma ‘ABC n AB ,Cl PacnonoXeHH CHM-
METPUYHO .JPYr APYrY OTHOCHTENBHO IEHTpa uX oOfLlero Bmi-
CaHHOro kpyra paimvyca r. JlokasaTh, 4TO MNpOU3BEAEHHE ILIO-
magefi ABC, A,B,C, 1 mectn TpEyroibHUKOB, nonyqnamﬂxcﬂ
npu nepeceqemm cropon” /A ABC u A A,B,C,, pasuo r'®
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‘342. Jokasath, 4TO PA3HOCTD MEWKAY CYMMOH KBazpaTos
paccTonuuii npou3Bonbuoi Touky M DAOCKOCTH A0 JABYX IIpo-
THBONONOWHLIX BePHIHH mnapaanejaorpamma ABCD n  cymmoil
KBaApaTOB paccrosuuil OT TOM e TOUKH MO ABYX JPYrux Bep-
K eCTh  BeJYINA NOCTOSHAL.

343. Ha croponax AB, AC, BC tpeyroabnnka ABC, Kak
Ha OCHOBaHMSIX, [OCTPOEHH TPH PaBHOGEAPEHHLIX TOAOGHHIX
Tpeyronvinka ABP, ACQ, BCR, pBa meppLx Bie JaHHOrO Tpe-
YrOAbHUKA, TPETHH — IO TY e CTOpOHY, YTO W Jannuii Tpe-
yroashuk., Jloxasats, ut0 APRQ — napannenorpamm (mian 4to
Toukn A, P, R, Q nexat na oxxoft npsmoii).

344. Hexortopan Touka O MIOCKOCTH COEIHHCHA € BEpPLUH-
famMy napaaaenorpamMa ABCD. Jloxasath, 4TO HI0OLIAAL TPe-
yroapniika ACC paBna cyMMe WM PasHOCTH muowiancil  AByX
CMEXHHX TPeyroJbHiKoB, 06pa3oBaHHLWX ABYMA H3 npamumx OA,
OB, OC, OD u cooTBeTCTRYIOUEH CTOPONOIT NapanneiaorpaMa.
Paso6patb cayuan, xorza Toyka O HAXOAMTCA BHYTPH W Ble
napanienorpamMa.

345. B rtpaneunn ABCD cymma yraos mnpu ockosBanuu AD

-

=
aBHa = ,HOKZI.?Z]TI: 4YTO OTPe30K, cocauustioninil cepeamnuu
2 H b

ocHoBauul, paBeH nOMYpPasHOCTH OCHOBaHiil.

346. Jloxasath, 4TO CyMMa KBaAPaTOB AHATOHanel Tpaneuuu
paBua cyMMme KBaapatoB GOKOBHX CTOPOH C YABOEHHLIM NPOH3-
BepeHueM OCHOBaHIM,

347, Joxazate, uTO npaMas, COCAHHAIOULAsl CEPCANHL Ma-
pajuleJpHLIX CTOPOH Tpaneluu, NPOHACT uepes TOUKY Hcpece-
YeHMsI aHarona’neil.

>

348. HoxasaTb, uTO ecad JIMaroHajix IBYX 4YETHPEXYrob-
HHKOB' COOTBETCTBEHHO PpaBHEl M MepeceKaiorTcst NOJA PaBHEIMH
YFAAMH, TO YeTHPEXYTONLHHKH PABROBENHKIL.

349, Hoxasatb, uTo no Kpafineil mMepe OAHO U3 OCHOBaHUi
nepneHanKyasapoB, ONYILEHHLIX H3 NPOH3BOABHO B3ATOH BHYTpeH-
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Helt TOYKH BHIOYKIOTO MHOTOYTONMbHHKA HA €ro CTOPOHHI, ACKHUT
Ha caMOH cTopoHe, a He Ha ee NPOAOIKEHHH,

850, Hoxasath, 4TO GUCCEKTPHCH BHYTPEHHHX YI/I0B napat-
- JenorpaMMa B nepeceyeHuH 06pa3yioT MpAMOYroJIbHHK, ANAro-
HalAn KOTOPOro paanu Pa3HOCTH COCEAHHX CTOPOH MNapamenc-
rpamxa.

351, Jloxazats, uTO NpsAMHeE, COSIHHSIOULHE OCAeI0BATEAbHO
UEHTPH KBAAPaTOB, NOCTPOEHHHX HA CTOPOHAX Mapasnenorpamma
W NPHMLIKAOIMX K HeMy H3BHE, 00pasyloT Takwe KBaapar.

352. Joxasats, uTO €CAH B {IPOM3BO/IBHOM HETHIPEXYTOJb-
Huke ABCD nposecTH BHYTPeHHHe OHCCEKTPHCH, TO YeTHpe
TOUKH fepeceueHnss OuccekTpuc yrnos A u C c 6uccexTpHcaMu
yrmos B u D newaT Ha OKPY®HOCTH.

3563, Jloxa3ath, 4To OCHOBAHWS MEPNEHAMKYNAPOB, OfyuleH-
HHX U3 MPOH3BOILHOH TOUKH OKPYMHOCTH HA CTOPOHH BrHCaH-
HOTO B HEe TpeyroJpHHKa, Jexar #a OXHOH npaMofi.

354. Je OKpYXHOCTH KacaloTcd APYr [Hpyra BHYTPEHHHM
obpazom B Touke A. Otpe3ok AB sBaseTcs AuameTpoM 00/b-
weit okpywsoctn. Xopana BK OGonplueli OKpym®HOCTH KacaeTcst
mensuiedt okpyxuocTu 8 touke C. Hoxazats, uto AC gasasercs
6uccexTpucofi Tpeyronnunka ABK.

355. B cexkrop kpyra pammyca R padcaHa OKpYHOCTb pa-
auyca r. Xopaa cexropa pasia 2a. Jloxasats, 4uTO

1 1 1
F=rta-

356. Hokasath, uTO' mpou3seJeHHE OTPE3KOB, OTCEKAeMbIX
MOABIKHONK KACaTeNbHOil K OKPYXHOCTH Ha JABYX HEHOZBHIKHLIX
M2pa/LIE/IBHKX KACATeALHHX, €CTh BEAMYHHA NOCTOSHHAN.

357. Joxas3ath, YTO CymMa KBaApaTOB JUIHH ABYX B3aNMHO-
NEepPneHAHKyAAPHEX NEPECceKaloEXca XOpA OKPYWKHOCTH Gonbuie
KBAZpATa ee AHAMETPa, a CyMMa KBaIpaTOB OTPE3KOB, HA KOTO-

pule TOYKa nepeceyenus MEAHT XOpAn, pPaBHA KBajapaTy Aua-
MeTpa,
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368. HoxasaTh, YTO €CIH pasAeNiTh XOPAY OKPYWKHOCTH Ha
TPH PaBHHE YACTH 3 COCAMHHTBL ¢ HEHTPOM OKPYWHOCTH KOHIL
XOpAH H TOUKH JIeNeHHs, TO COOTBETCTBYIOMMUH UEeHTpanbHEI yroa
Pa3AeNHTCS HAa TPH YaCTH, O4HA H3 KOTOPHX 6O/bllle ABYX APYIHXK. -

38569, Ilokazarts, YTO ecAl W3 KOHLOB AMAMETPA Kpyra npo-
BECTH JIBE€ MepeceKaloluecs - XOpAu, TO CyMMAa npousBefenmii
KaXAOH XOpJAH HAa ee OTPE30K OT KOHLA J[AHaMeTPa KO TOUKHK
nepeceyesusl ecTb BeaMYHHa MoCTOsHHasg, :

360. U3 nsyx Touek npsaMON nposefennt MO JABe KaCaTenb-
HHE K OKPy®HOCTH. B 00OpasoBannpie yriH ¢ BepLIMHAMH B 9THX
TOYKAX BHNCAIE OKPYWHOCTH paBHoro paanyca. Hoxasarte, uTo
X JHHHSA UEHTPOB napasjuebna JAaHHOH npsaofi.

361. lokasaTb, 4TO €ca1d AMaMeTp NOAYKPYra pas3fenuthb Ha
JiBe APOH3BOAbHHE YaCTH B HA KaXAOW M3 HUX ONNCATH MOAYKPYT
BHYTPH JanHOrO MOAYKpyra, TO IVIOWAAb, 3aKIKOYenHas MexAy
TpeMsl HOJ1YyOKPYKHOCTAMH, 6YAeT paBHa MAOLLAAN KPYTra, AnaMeTp
KOTOPOrO paBeH JUIHHE DepneHalKyispa, BOCCTAHOBIEHHOTO
BHYTPH HCXOIHOrO NOAYKPYra H3 TOYKH JA€JeHHs ero AMaMeTrpa.

362, TloxazaTh, 4TO eciIi JBE TOUKH JEKaT BHE OKPYKHOCTH
H npsMasl, HX COEANMHAIOWas, HE MePeceKaeT OKPYWKHOCTH, TO
paccTosHMe MexIYy STHMH JIBYMS TOYKAMHM Coiblle Pa3HOCTH
JUIHH KacaTeNbHHX K OKDYXHOCTH, NPOBEAEHHBIX U3 JAHHHX TO-
4eK, H MeHbule CyMMH ux. [lokazats, 4TO ozZHO uan Apyroe u3
STHX HePasencTs e OyNeT BHIOJIHEHO, €CAN NpsAMas nepece-
KaeT OKPYWHOCTb,

363. Yepea cepeanny C npoussoabhoif xopam AB oxpyx-
HOCTH nposelens Ase xopiawl KL n MN (K n M naxonstes no
oany cropody ot AB), Q-—Touka nepeceucuuss AB u KN,
P—1ouKa nepeceyenus AB u ML. Hoxasats, uto QC==CP.

364, OxpyxHOCTb pasfencHa NPOU3BONbHLIM 006pazoM Ha
HETHPE YacTH, H CePeAHHH NOJYYAIOUIMXCH OYr COCAMHEHW OT-
peskanu npaMmux. [lokazate, uTO cpean STHX OTPe3KOB ABa
OyudyT HEepueHANKYARPHIL MEHIY coboil,

865. Hokasars, 4To mag Al060H 3aMKHYTOH He mnepecexalo-
el cels nOMaHoff JAHHMH B IJIOCKOCTH  CywlecTBYeT KpyF,
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4
BHE KOTOPOTrO HET HU OXHON TOuKW AOManOH.

. . 1 ,
pamlyc KOTOPOro CoCTaBiafgeT —'-rnepHMeTpa JIOM&HOﬁ JINHHA H

366. MoxeT /AH GHTb NPABHABHBIM TPEyroibHUK, PACCTOAHHA
BEPUIMH KOTOPOr0 0 ABYX HNAHHHX B3aHMHO-TEPNEHIUKYAAPHHLIX
NPSMHX BHIPAKAIOTCA LENBIMH YHCAAMH?

867. B Toukax A n B npamoil, N0 OXHY CTOPOHY OT Hee,
“BOCCTaB/CHH ABa neprenmukynspa AA,=a u BB, =b. [oxa-
3aTh, YTO MPH COXPAaHEHHU BeAHYMH @ M b TOUKA IepeceyeHHd
npambuix AB, ¥ AB GyneT HaxomuTbCH Ha OZHOM M TOM Ke pac-
cTOAHHH OT npaMolt AB He3aBHCHMO OT MOJOXeHus Touex A u B.

368. B mpaMoft yroa c.BepmHHOH A BnHcaHa OKPYXHOCTB;
B w C—Toukn xacanud, JokagaTh, 4YTO €c1¥ K JaHHOH
OKPYXHOCTH TPOBECTH KACATENBbHYIO, IEpeceKkaiulyld CTOPOHH
AB u AC B toukax M u N, TO OHaZ OTCEYET Ha ITUX CTOPO-
Hax orpeskn MB u NC, cyMmMa QauH KOTOPHX Gonbule, Yem

EI—(AB—{-AC),_ K MeHblIE, YeM —;—(AB-}—AC).V

369, OxpywuocTs paamyca, paBHOTQ BHCOTE HEKOTOPOro
PaBHOGGRPERHOTO TPEYTONBHAKA, KATHTCH 110 OCHOBAHHUIO 3TOroO
Tpeyronbunka. JlokazaTe, 4TO BeaMuMHA JYTH, OTCekaeMoil Ha
OKPYWHOCTH GOKOBHIMH CTOPOHAMH TPEYrONBHWKA, OCTAETCH TNpH
STOM focrofnHoR. Byaer nn To ppemnowense BepHO IS He-
PaBHOGEAPEHHOr0 TPEYrOMbHUKA?

370. oxasath, YTO JHaroOHaAH BIHCAHHOTO B KPYT YETH-
PeXyrofbHHKA OTHOCATCH MeXLy coGof Kax CyMMH mpon3BedeHHit
CTOPOH, CXONAUNXCA B KOHIAX JHaroHaiefl,

- 871, HokasaTh, YTO CyMMa KBAaIPaTOB pACCTOSHHI- KaKoi-
HROYAb TOYKH OKPYKHOCTH JO BEPUIHH MPABHIBHOrO BIHCAHHOTO
TPEYrolbHHKAa €CTh BENHYHHA ~NOCTOSIHHAY, -He 3aBHcdAm(as# OT
NONOXKEHHA TOYKH HA OKDPYWHOCTH, S

372. HoxasaTh, 4YTO eCHH OKPYXHOCTH KacaeTcs H3HYTpH
TPEX CTOPOH uyeTHPEXYTONbHHKA W MNepeceKaeT uYeTBEePTYIO
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CTOPOHY, TO CyMMa 3Toil mocheinell M NPOTHBONONOKHOH CTOPOIH
GoJibllle CYMMH ABYX JAPYTHX CTOPOH YeTHPEXYTOJIBbHUKA.

373. Hokxasath, YTO eCAl OKPYWHOCTb KaCaeTCsT M3HYTPH Tpex
CTOPOH HETLIPEXyroALHHKA, YeTBEPTas CTOPOHA KOTOPOro He nepe-
CeKaeT OKPYWKIIOCTH, TO CyMMa ueTBepTOll M NPOTHBONOAOINK-
HOIl CTOPOH MEHbIIE CYMMH JIBYX APYFHX CTOPOH YETHPEX yTOJAbRHKA.

374. Jany 1Ba paBHHX NONYKPYra, KacaloLuXcsl Apyr Apyra
TaK, YTO JHaMeTpH WX JexaTr Ha oaHoi mnpsamoii. IlpoBoaum
K HuM OCIYI0 KacaTenbHYI0 W BNHCHBAeM Nepewmit Kpyr, Kacalo-
uuiicst 5To#t mpAMoOil M ABYX MAHHHX KPYrOB; 3aTEM BIHCLIBAGM
BTOpOIl Kpyr, Kacawoumiics nepsoro W JBYX JdHHHX, -3aTeM
TpeTuil Kpyr, Kacawoufics BTOPOrc H ABYX IaHHLX, H T. A 1O
GecroneynocTH. [loabayacs 3THM mocTpoeHneM, IOKas3artb, HTO
cymma 11p06e1“1

2+‘> 3133 4+4 5+“' +n(n+l)

npu 6€3l‘paHH‘{HOM BO3pacTauny n crpemutes x I, T. e.
1 1 1
ﬁ+ﬁ—3+ T —I—n(/z—i—l)—{'~ ot

375. B Touke A, Haxoxsuiefici Ha pacCTOSHUIl @ OT .LEHTPa
Kpyrioro Guaauapaa paasyca R; AeXHT yNpyruH mapix, pasme-
paMi KOTOPOro MOuio npenebpeds. B Kakyio Touky B Gopta
HYXKHO €ro HampasHTb, 4TOOH, ABaXAH OTPa3MUBLWINCL OT 60pTa,
OH CHOBR BEPHYJCH B TOUKy A? .

376. Vs Toukn A, pacnoiowesHol BHYTpH yria ¢ 3epKaib-
HBIMH CTOPOHaMH, HCXOAMT Jydy cBerd. JlOKas3aTb, 4YTO YHCAO
oTpaweHull, KOTOpoe HCOMTHBACT 3TOT Ny4 OT CTOPOH Yria,
BCeraa koneuxso. Halith 970 yneao, e Jansuii yroa pasen a,
a Ayy HanpasacH mol yraoM B K Omnoil H3 €ro CTOPOH. Busic-
HATb YCJIOBHS, NPH KOTOPHX Jy4 CHOBA NpoilaeT uepes Touxy A.

4. TeoMeTpHYecKHe MECTAd TOYEK

377. Ha oxpy&HocTH AalL ADC NECROABILKnIUC TOuKn A 1n B
n moasmkHaa Ttouxka M. Ha npomonkennu otpeaxa AM she
OKPYXHOCTH OTKAaJLBACTCS OTPE3OK MN._—/HB Haiml reo-
MEeTpRueckoe MecTo Touek N, :
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-878. [auw. nee mnapannenpHue .npaMeHe H Touka O, Aewaiuas
Mexay HuMu. Yepe3 3Ty TOYKY NMPOBOAST NMPOH3BOABLHYIO . CEKY-
1yI0, KOTOpas NepeceKkaeT NapaliefbHHE NpaMpe B TOYKax A
n A’. Ha#ltu reoMeTpuyeckoe MecTO KOHNOB mNepHeHAHKYSPa
K cexylle#f, BOCCTABIGHHOrO M3 TOYKH . A’ u uMmelomero mH-
Hy OA. : .

379. Hailtn reoMmeTpnueckoe MeCTO TOYEK, LI KOTOpHIX
CyMMa pAacCTOSHH.ZO JBYX IAHHWX NPSMHX M u./ paBna aau-
He @ IaHHOro oTpe3ka. Pa3ofpath cayyaH nepeceKkalouuxcs H
napannenbHHX NPAMBIX.

380. ‘Haiitn reoMeTpuueckoe MeCTO TOYEK, 19 KOTOPHIX
pa3HoCTb PAcCTOfHM JO JBYX  JNaHHRX npaMbix m.u [ paBHa
OoTpe3ky nausofl anunnl. PasofpaTh caAyyan TNapadiesbHEX H
NePeCceKaIonnxcy npaMbX.

381. Ha nnockoctu nauw nea otpeska AB u CD. Haiitn
reoMeTpHyecKkoe MecTto Touek M, obGaamaomiux TeM cBOICTBOM,
yTo cyMMa maomaneft Tpeyrompunkos AMB w CMD papha we-
KOTOpoOR mocTosHHOH a®.

382, JHaun oxpywmHocth K u ee xopaa AB. PaceMarphsaior-
¢ BCe TPEYroNbHHKH, BOHCAHHHE B OKPYXHOCTh M HMelOuiHe
OCHOBAaHHEM * JaHHYI0 XopAy. B xawaoM Ttpeyroabnuke B3fTa
TOuKa fepeceverns BhcoT. HafiTH reoMeTpHyeckoe MecTO 3THX
TOYeK.

. 383. Buytpu pannoft okxpyxHOCTH HKCHpOBaHA TOUKa A,
He cosnajalomasg ¢ uentpoM. Yepes A nposeiaeHa Npou3BOJbHasI
X0pIa ¥ B e’ KOHIAX —KacaTelAbHHE K OKPYXKHOCTH, mepe-
cexajomnecs: B8 Touke M. Hafitn reouerpuqecuoe MEecTo TO-
yex M.
384, [oxazaTh, YTO reoMeTpHuyeckoe MecTo TOoyek M, pac-
CTOSIHHSI. XKOTOPHX JO JABYX JAaHHHX Touex A u B Haxoasarca
B JAHHOM OTHOWIEHUH

5
g7 b

€CTh OKPYIKHOCTH ¢ uémpom Ha npamoft AB.
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BupasuTs IOnaMeTp STOH OKPYWHOCTH uepea nmmy a
orpeska AB. Hccaenosatb TaKwe c.nyllaﬁ

P

——
=

385, Iauu oTpesok AB u Ha nem Touka C. Kawmas napa
PaBHHX OKPYMHOCTeHf, OIHa U3 KOTOPHX NPOXOMHT vepe3 TOUKH
A u C, a npyras —vyepe3 Touku C u B, umeer, xpome C, eue
ogHy obutyio Touyky D. Hafiti reomerpuueckoe Mecto Touex D.

386, Cropounl nedopMHpYIOULEroCs MHOTOYTOALHHKA OCTAIOTCS
COOTBETCTBEHHO Mapaile/bHHMH 3aXaHHHM HanpasJeHudM, 8 TO
BPEMS KaK BCe BepUIHHH, KPOMe OJOH, CKOMB3AT MO 3aXAHHLIN
TIPSAMLIM. Hamu reoue'rpnqecwe MECTO MOAOWeHHH mocieAHel
BEpLUIHKHL.

387, Hanw oxpywuocte K paguyca r ut ‘ee xopaa AB aau-
uoit 2a. Ilycte CD — moasikHas xopna TOM ke OKPYIKHOCTI,
uMeloulast NOCTOSIHRYI0 AAHHY 26. Haiiti reoMerTpuyeckoe mecto
TOYeK mepeceyenis npamuix AC 11 BD.

388.. Uepes Toury P, /Nexallyl0. HA MAHHOW OKpYIHOCTH,
¥ TOuky @, Zewawrylo Ha JaHHOM npaMOH, NPOBOINTCA NPOH3-
BO/MbHAA OKDY:KHOCTB, IMEPEceKarouias BTOPOH pas JaHHYyI0 OKpYx-
HocTh B Touke R, JaHuylo npsmyio-—B Touke S. Jloxasats,
4TO NOJYYaeMHE STHM HOCTPOSHHEM BCEBO3MOXHHE npaMua RS
liepeceKkanTcs B OOHOH TOuke, Jexauleil na JaHHOH OKPYXKHOCTH.

5., Haxomxaenne HauGOABIINX K HaHMEHBUINX 3HAYeHHH

389, lany nBe mnapajieNbHHC InpaMue H Touyka A Mewny
BHMI, Jexauias HAa pacCTOfHHH @ OT oAauoff npaMofl n na pac-
cromuuu b ot npyroff. Touka A 'cnywuT BeplIHHOE NPAMBIX
yrioB MpsAMOYLOJBHHX TPEYrOJLHHKOB, JB@ APYrile BepUIHHL
KOTOPHIX JIeWAT HA Kaxmofl u3 napauenpHulx mnpsvux. Kakoit
u3 Tpeyronbmmos HMEET HAHMEHbLIYIO IVIOLLAxb?

390 Hau npmxoyronbuuﬁ TPEYrONbHHK, ONHH- H3 OCTPHIX
yrion Kotoporo paseH «. Halitu oTuowexue pamnycoB onmca-
HOH M BhHcaHHOH OKpYXHOCTEHl U OmpejenHTh, HPHU KAKOM o 9TO
OTHOWICHHE OyIeT HaHMEeHbLINM,
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891. Ot npaMoOyroapHika CO CTOPOHaMu & M b OTPe3aH Tpe-
yronpuuk ¢ xatetramn a, u b,. Kak namo_oGpesaTs ocTagmycs
4acTh, TOOH TNONYUYHTH NPAMOYTOJBHHK HanGonblrefi MrowAany co
CTOPOHAMH, NaPAIeJbHEMH CTOPOHAM HCXOAHOTO NPSMOYTOMbHUKA,

392. Ha oxnoft u3 CTOPOH OCTPOro yria B3fTH JBe TOYKH A
n B. Hafitu na apyrofi cropore yrna touky C Takylo, 4TOOH
yron ACB 6un nauGonpmuM. Ilocrpouts Touky C ¢ nmoMoisio
LRPKYAfA U JHHeHKH.

- 893, Haitrn na nannoft npamo#t ! takylo touxy, utoGu pas-
HOCTh paccTostvuft ee OT ABYX JaHHHX To4yek A u B, naxons-
LIMXCH TI0 OAHY CTOPOHY OT MpsMOii, Obla HanMeHbleit, a Tawke
TaKyi0 TOYKY, 4TOOW 8Ta pasHocTh Opuia HanGoabuieft,

894, Yepes Touyky A, newaulylo BHYTPM Yraa, NpoBeieHa
npsMas, OTCeKalowas OT STOrO yrJla HauMeHbIuuii Mo NACWAAR
Tpeyrosibuuk. Jokasatb, WTO OTPe30K 5Tol npsaMof, 3aKalovYeH-
HHE MeXLy CTOpOHAMM yIia, HeauTcd B TOYKe A monozam.

895. HoxazaTh, YTO M3 BCexX TPEYTOJBHHKOB ¢ OGLIHM YIioM
© npu BepumnHe M AaHHOA cymmofi JMH GOKOBHX CTOpOH @b
paBHoOe peHHHH TPEYroAbHHK MMEET HaHMeHbllee OCHOBaHME.

396. 113 Bcex TPeyroJpHHKOB C ONHHAKOBHIM OCHOBAHHEM H
OAHMM M TeM e YrioM NpH BepiunHe HaHTH TPEYroNbHHK ¢ HaH-
GonpIIAM MEPHUMETPOM.

397. B tpeyrompuuke ABC Ha ocuopanun BC uam na ero
NPONOMKEHHH B3fTa NMPOM3BOJLHHM  o6pasoM Touka D H okono
tpeyronbiukos ACD u BCD omucann oxpywnocts. oxasars,
YTO OTHOLIEHHE PAXUYCOB STHX OKPYXKHOCTeHl ecTb BelHuHHA
nocrosnHad. Hafitn Ttakoe nonowenne Toukn D,- nag KoToporo
STH PagHyCH OYAYT HMeTb HAUMEHbIIYIO BEAHYHHY.

B. CTEPEOMETPHA
MMpensaputeabnme samevanns

TlpuseneM psp ¢opMyn ana BHuncaenus oGbeMOB M nopepxuocteil
MHOTOTPaHHEKOB W TeJ BpallleHus, noiaras, uto V — o6pem tena, Sg—
6oxopas NOBEPXHOCTH, S — mi0Maxb ocHosanms, /7 — erIcoTa,

[Tupanuda; V= %1-1 .
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Yeewennan nupamuda: V_. 3 (S +S8:,+VSS) rac S, uS,—
TJIOMANH BepXHEro H IDKHEro OCHOBAUNil MHpaMIAbL.

Konyc (npsmoit kpyrosoi): V= R;,)H, rae R --papuyc ocHosars

Kouyca;, Sg ==k, rae ! — obpasyouas.

Luaunop (npsmou KPYyroBOi): V=..RH rie R — paauyc oclosa-
Husl, Sg=2x.

Veeweunsii Konyc: V='—:.<l_ (R + R, 4-R\R.), rne Ry 1 Ry —pasycut
ocyoauuii koiyca; Sg =1 (R, ;- R)!, rae ! — obpasyowas.
Llap: V=-§- =R, S=4xR? rae R — paiuyc wapa,
2=R%h

Lapoeoii cexkmop: V= 53— » TAC R — paanyc wapa, s — BeCOTA
COOTBETCIBYIOLIErO CerMeNTa Hin LIAPOBOro CJO0A.
, 1
Llaposoil cezaenm: ‘V=§ =R*(BR — h), Sg=2=Rh, rae R —pa-

AnycC uiapa, h — BLICOTa cermelira.

1. 3agayu HA BBIWICAEHIE

398. Oodbem npaBunbnod  Tpeyroashoid npiu3smsl pasen V,
yroan mewucdy HHarosansMmi AByX rpaneii, nposelenuuMi H3 0A-
nofi u Toft ke Bepwuud, pased a. Hafitn cmpouy 0CHOBANI
DPH3MH.

399, M3 sepuwimdn S npaBUAbLHON YeTLIPEXYro/bnofi nupa-
MIAN HA OCHOBaHHe omyuleH nepnenanxynsap SB. M3 cepeauns O
orpeaka SB onywenn nepnesauxyasp OM puiioli £ ua Goxo-
Boe peGpo u nepnexpnkyaap OK miunoft b 1ua GOKOBYIO rpaub.
Hafitu o6vem nupamnau, :

400. Hatitu nosepxHocTb npaBuibHON 72-yronbnoll mupaMuzu
obbema V, ecan pamuyc Kpyra, BINCAHHOTO B OCHOBaiue, pase
padilycy Kpyra, ONHCAHHOTO BOKPYT CCYCHHM, NapanieabHoro
OCHOBAHUIO M OTCTOSLIEr0 OT OCHOBAHHS Ha pPacCTOsuMM f.

401, Tlpasnabuas naruyronbxas mupamunaa SABCDE nepece-
4eHa [WIOCKOCTBIO, npoxoasuled yepe3 pepuininl A u C ocuosa-
uug B cepexauHu peGep DS uw ES. Haiity nmaowanb ceyeuust,
€CnH ¢ ecThb JUIHHA CTOPOHH OCHOBANNA NUPIMUAW, 8 O — atuna
Goxosoro pebpa.
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402, Tpaeunbnaa Tpeyronbhas NHPaMHIa AepeceyeHa IJo-
CKOCTBIO, TPOXOZAuiefl yepe3d BeplUHHY OCHOBaHHA H CepelHHH
AByx Gokxopwx peGep. Haittu oTHowenune GOKOBOH MNOBEPXHOCTH
NHPAMHAH K TINOMANYM OCHOBAHHS, €Ca¥ H3BeCTHO, UTO CeKyulas
MAOCKOCTH TepnesanKynspua K Gokosoft rpamn.

403. Ot npasunpnofl YeTHPEXYrOABHON NPH3MH NNOCKOCTHIO,
npoxoasulell yepes AMATOHANb HHKHErO OCHOBAHUS H OAHY H3
BEpUINH BEPXHETO OCHOBaHMS, OTCeueHa NMHpaMHAa ¢ monHolt no-
BepxHOCThIo S. HalitTn moanyio nosepxHocTh MNpiaMH, 3Hasi, 4TO
yron npyH BepilNHE TPEYTOAbHHKA, MOAYYAIOUIErocs B CEUEHHH,
paBseH a. -

404. Buyucants o€’b2M npaBWIbHOH TPEyronbHOH NMHpaMMAH,
3Has#, 4YTO WJOCKHl Yrol NpH BepiiMHE paBeH &, a pPagnyc
OKPYMHOCTH, OnucauHoll oxono GOKOBOH Tpauu, paBeH r.

405. Tlpasunpnas yeTHpexyroibHas NHPAMHAA CO CTOPOHOM
OCHOBAaHMSI, paBHOH @, H JIBYTPaHHHM YIJOM TIPH OCHOBAHHM,
paBHHEM 22x, mepeceyeHa IIOCKOCTBIO, Aensunefl 1omoaaM nBy- .
rpannbil yroa npu ocHoBanuu. HafiTH nnowans ceuenns.

406. Hax nnockuM nmoronkoM 3ana, wumelowiero ¢opMy Ksa-
ApaTa €O CTOPOHOH @, cIenaHa KpHIUA, MOCTPOEHHAS CedYIOLLHM
00pa3soM: KaxZaf Napa CMEXHBIX BEPIUHH KBazpara, oGpasyio-
‘1ero NOTONMOK 3a7a, COENUHEHA NPSIMBIMH ¢ CepelHHOH NPOTHBO-
nexalef CTOPOHH, Ha KAWAOM #3 TMOAYYHBLIMXCH ueTHpex
TPeyronbHHKOB, KAK HA OCHOBaHHH, NOCTPOEHAa NHUpaMiia, Bep-
N2 KOTOPOR NPOEKTHPYETCS B CEPENMHY COOTBETCTBYIOWIEH
CTOPOHH KBazpaTta. Pacrmonoxensne BHIE APYFHX 4aCTH rpaHei
9THX YeTHIpeX NHPaMHA o6pa3yioT kpuy. Hafith o6beM uepnaka
(T. -e. TPOCTPaHCTBA MEWAY IOTOIKOM H Kphiwef), ecnn BHCOTa
Kaxaoll 13 nnpaMua paBHa A.

407, Haiitn o6beM npasnnpHoil 7-yroabHOR MupaMnan, ecin
.€e TonHas TNOBepXHOCTh pasma S, a pazmycu Kpyros, omucau-
HBHIX BOKDYT BCeX rpaHeff, PaBHHL,

408. B mpaeunpnoit TpeyironbHoft nupamuie SABC maocknii
Yyroa OpH BeplldHe paBeH o, a KpaTyaKiiiee PacCTOfHNE MeWAy
60okoBHM  pe6poM M NPOTHBOMONOWHO® CTOPOHOH OCHOBaHHA
pasio d. Hafitn ofbem oTOH mupamuau. ‘

,./“
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‘409, OcHoBanyeM NHPaMHAH CAYXUT paBHoGejgpeHHas Tpa-
neuus, B KOTOpoM napannesnbiue CTOPOHH PasHul @ u b (a > b),
a HepaBHble OTpe3kH Anaronanefi o6pasyior yron o, Hatitn
o6bes NHpaMUAB, 3HAfl, YTO BHCOTA MUPaMHIH, ONYLIEHHAS] H3
BepIIHHH, MPOXOAUT Yepe3 TOYKY nepeceyenHs IMuaronaneit oc-
HOBaHH#, & IBYrpaHHHeE YIJH, NPHAEKANe K MNapalieabHbIM
CTOPOHAM OCHOBAHHS, OTHOCSITCH Kak 2:1.

410, B npaBunsHo#t LiecTHyronabHOH NUPAMHAE C YI/IOM MEXAY
GoKOBHIMH pebpaMH, PaBHHIM &, MPOBEHEHO CeqeHHEe 4Yepe3 Hau-
Gonpulyio ‘AuaroHans ocHoBaHima moA yraoMm P K memy. Halitu
OTHOIeHHEe IVIOULAlK CeyeHHs K IIOWAAH OCHOBaHMA.

. 411, Bce TpH MAOCKHX yraa HEKOTOPOro TPEXTPAHHOTO yriIa

IBASIOTCH OCTPhIMi. OJHil U3 HHX PaBeH 6] -ABYyrPaHHHE YA,
npunexalliie ¥ STOMY NJOCKOMY YLy, PaBHH, COOTBETCTBEHHO,
B u y. Haiitn xea Apyrux miaockux yria. '

412, Bouncauts oGbeM lpasiIbHOR NHPAMIAB BHCOTH 72,
3Hasg, YTO B €e OCHOBAHUI JIEKHT MHOFOYFOMBHHK, CyMMa BHY-
TPEHHUX YIJIOB KOTOPOTO PaBHA AT, a OTHOWICHHE OOKoBOH no-
BEPXHOCTH MUPAMUAN K IVIOUI3AH OCHOBAHHS PAaBHO K.

413. Yepe3 xawnawe Tpu Bepuimnu Kyba ¢ peGpoM @, jaewa-
Wue B KOHUAX Kawaol Tpoliku pebep, CXORAUIMXCS B OHOIM -
peplinne, mpopeaeHa miockoctb. Hatitu oGbem Tena, orpann-
YEHHOTrO STHMH IUIOCKOCTSIMIL

414, Yepes kawpoe peOpo TeTpasapa NPOBedEHA MIOCKOCTD,
napajienbHas TNpoTdHBONOMOXHOMy pe6py. Hafitu ortHomenie
00BeMa NOJyYeHHOrO napajjenennnega Kk o6beMy TeTpasjipa.

415, Ha 6oKoBHX TpaHsx NpaBHAbHOH YeTHPEXyroibHoil nu-
paMuAN NMOCTPOEHH, KaK HA OCHOBaHHAX, NPABHAbHLIE TETPAdAPH.
Haiiti paccrosiHne MexAy HapyXHBIMH BePIIHHAMH ABYX CME-
HBX TeTPasAPOB, €C/AN CTOPOHA OCHOBAHHA NUPaMMAW PaBHA 4.

416. Yepes ncroropylo TouKy amarouanan kyGa ¢ pebpod a
NepeHAMKYAAPHO K STOH AHArOHaAH NpPOBEAEHA MIOCKOCTD.
1) BusicHuTh, Kaxas ¢urypa noayyaercs B CeYEHHH 9TO#
IIOCKOCTH € FpanaAMi Ky6a.
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2) Hafity mnHL OTpe3kOB, MOJNYYAIOUIHXCS B CEYEHHH IO~
CKOCTH C TpansMu KyGa, B 3aBUCHMOCTH OT PAcCTOAHUSA X cexy-
el NNoCKoCTH OT LeHTpa crMMeTpHn ky6a O.

417, PaccMarpupaercs npoeKutm'Ky6a ¢ peGpoM @ Ha mnJO-
CKOCTb, TEPNeHNHKYNApHYl0 K ojpHo#f n3 Auaronaneit KyGa.
Bo cxoanko pa3 miolaap npoexknun Oynet Gosabuie MAOLIAAH
ceyeHnad Ky6a IUOCKOCTHbIO, TIPOXOASIIER Yepe3 CepeaMHy AMAro-

_Hanm KyGa nepneHAHKyNsIpHO K Heil?

418. B npaBuibhom TeTpasnpe SABC ¢ peGpoM OCHOBaHHSA @
NPOBEJEHH TPH IMOCKOCTH, KAXAAA H3 KOTOPHX NMPOXOAHT yepes
OJHY U3 BepIUNH OCHOBanna Terpasnpa ABC n cepeauunt K, M, N
"GoxoBux peGep. HalitTm oGbeM yacTH TeTpasiapa, paclosoKeHHON
Hal BCeMM CEKYHIHMH IVIOCKOCTAMH. '

419. B npapwibnOll 4eTHpPEXYroNbHOR NpH3ME INPOBENECHH
IBa MapaJie]bHHX CEYeHHA: OJHO NPOXOAAT uepe3 CcepeldHHH
IBYX CMEKHHX CTODOH OCHOBAHHS M Cepeluny OcCH, APYyroe Xe-
JUT ock B ortHomlennn 1:3. 3mas, 4TO nNaouwlazb NEPBOro ceye-
Hus paBHa S, nHaliTH mwiomWanxs BTOPOTO.

420. Ha#itn o6beM TpeyroabHOH mHpaMHIH, eCIH IIOULAAH
ee rpaseil pasnn S, S,, S,, S,, a AByrpaHsbie YrJH, npuie-
HauHe K rpann ¢ IIOWAKbI0 So, paBHHI Memny coGoit.

421, Yepes cepeannu ,uByx napannenbhux pebep kyéa He
NeNAMX HA ONHOH rpanH, NpoBeneHa NpsaMasg, H Ky6 IMOBEPHYT
Bokpyr Hee Ha 90° Omnpeaenuts oGnem obueli YacTH HCXOMHOIO
kyGa ¥ moOBEpHYTOro, 3Had, YTO pebpo KyGa mMeeT AMMHY 4.

422. Yepes pepmnHy KOHyCa IPOBEJEHA MIOCKOCTh MOA YIJIOM
0 K OCHOBAHHIO KOHyCa. DTa MNOCKOCTb NepeceKaeT OCHORaHHE
no xopre AB annum @, cTarnBalomefi Kyry OCHOBaHHA KOHYyCa,
KOTOpPO# COOTBETCTBYeT neﬂ'rpa.nbnuﬁ yron B. Haiitn oGvem
KOHycCa.

423, Kouyc H IWIHHAD WMeIoT obulee OCHOBaHHEe, a BepliHHa
KOHYCa HAXOAWTCS B LIEHTPE APYTOro.OCHOBaHRA HnaAnHApa. Yemy
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paBeH yron Mexiy OChbI0 KOHyca W ero ofpasymoweh, ecan u3-
BECTHO, 4TO NOJIHAS IOBEPXHOCTH LWINHIPA OTHOCHTCH K MOMHOM
IIOBEPXHOCTH KOHyca Kak 7:4. . i

424, B KOHYC BOMCaH LUINHAP, BHCOTA KOTOPOro paBHa pa-
auycy ocHosauusi komyca. HaiiTm yroa sexcay oceio komyca u
ero ofpasyioulefi, auas, 4TO NOJNHAS MOBEPXHOCTb LHIMHAPA OT-
HOCHTCSL K TJIONIAZU. OCHOBAaHHA KOHYyCa Kaxk 3:2.

_ 425, B xonye, oGpasyiomas KoTtoporo [/ HaKIOHEHa K mAo-
CKOCTH OCHOBAHHS MOL YIJIOM @, BOHCAHA NPABWILHAA A-YTOJbHAst
npusMa, Bce pebGpa KOTOpol paBHH Mewy coboii. Haiite noanyio
HOBEPXHOCTb MPU3MHL.

426, Yernlpe CTOPOHH paBHOOOYHOH Tpamemui KacamTCs IH-
JAHHOpPA, OChb KOTOPOTrO MNEpPUeHAMKYASPHA K HAPAJIIEABHBLIM CTO-
pouaM Ttpaneyuu. Hafith yron, oGpasyemuii miockocrbio Tpamne-
HUH ¢ OCBI0 INUINHAPA, 3Had, YTO JJIMHH OCHOBaHHH Tpaneuuu
pasiel @ ¥ b, a BbiCOTAa Tpaneuuu pasua k.

,

1427, B npaBwibHYI0 n-yroAbHyl0 MIPAMHAY CO CTOPOHOIT
ocHOBaHUA @ u GokoBWM pe6GpoM b BmHCAH wuIap. Havru ero pa-
Auyc.

428, Okon0 wWwapa paguyca r OMICAHA NPABHAbHAA /I-YTOMb-
Haf mupawiiia, y XoTopoil 1ByrpaHHnlii yroa mMpH OCHOBaHUH
paBed «. HalitH oTHoilenHe 06beMa llapa K OODBEMYy HIHPAMHALL

429. Hafitn orTHoulenne o06beMa HPaBHABLHON 7i-yrojpHoll MH-
paMuan K 0GbEMY BIICAHHOTO B Hee INapa, 3Has, YTO OKPYX-
HOCTH, OMNICAHHHE OKOMO OCHOBaHHS H Gox\oaux rpaﬂei‘{ nipa-
MHAH, PaBHH MeXZAy CO60ii.

430. Haiitn BHICOTY npaBH/IbHON YeTLIPEXYrOJbHON MHPaMIIL,
"eUIN M3BECTHO, YTO OGDbEM 1iapa, OMHCAHHOTO BOKPYT MHPaMilibl,
paseH V, a neprneHIHKY/sip, ONYIUEHHHI H3 ILEHTPA wmapa Ha
ee GOKOBYIO rpaHb, 06pasyeT ¢ BHCOTOH NMHpaMuAL yroa o.

- 431. B npasnibHyl0 TPEyroJbHyI0 THpPAMHIY BITHCAH Iuap.
Onpenenntb yroa-HakaoHa GOKOBOIL FPaHH MUPAMHAL K MIOCKOCTH
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OCHOBAHWA, 3HAaf, UTO OTHOIIEHHe OGbBEMAa UHPAMHAW K 06beMy

V3
4z

mapa paBHO

432, lllap mnucad B NPAMYIO MPU3MY, B OCHOBAHWM .KOTOPOH
JEKHUT NpAMOYronpHuft TpeyronpHuk. B 5TOM TpeyroiabHuxe nep-
NeHXHKYASAP IJHHB B, ONYIleHHHH W3 BepUIHHH NPAMOTrO yria
Ha THNOTEHY3y, COCTaBAseT € OXHAM H3 KaTeToB yrona o. Hafitn
00beM IPH3MEL

433. Lilap pamnyca R BnucaH B mupaMuiy, B OCHOBaHHM KO-
Topolt JexuT pomG ¢ ocTpuM yriaoMm «. Doxosde rparn mmpa-
MIABl HAKJOHEHH K MOCKOCTH ochoBanus mox yraom . Hatitn
o6beM NHPAMHAHL.

———

434, IIse npaBHJBHHE /-yrOJbHBE NMHPAMHAN C OXMHAKOBLIMH
OCHOBAHNAMH CJIOXEHH STHMH ocHoBanusamu. Hafitnm pamuyc miapa,
BIHCAHHOTO BHYTPb MOAYYHBIIEIOCS MHOTOTD2HHMKA, 3HAsl, 4TO
CTOpOHA OGILEro OCHOBAHWS MUpaMuy pasia a, 2 BHICOTH mipa-
MU paBubl ki u H. .

435, IIBe npaBuibHHE A-yrodbHble NHPaMHAH ¢ OLHHAKOBLIMIL -
OCHOBAHHAMH, HO DA3HHIMM BHICOTAMH, CAOXEHW 3THMH OCHOBA-
HUSIMH, H OKOJO NOAYYHBUIErOCS MHOTOTPAaHHHKA OIMHCAH wiap
paruyca R. Hafitn puloTH nupaMsx, 3Hasd, 4TO CTOPOHA OCHO-
Banus pasua a. [lpn KaxkoM COOTHOWCHMH MeXAY @ H R 3amaua
paspemma’?

436. B npaeunbHyld 7-yroabHYK NPU3MY BHMCAH map, Kaca-
owufics Bcex rpaHed mpusMul. Bokpyr npusmn Taxwke omicau
“wap. HaiiTu oTHowenne 06beMOB 1ByX IMapos.

437. B wap Boucad npaBHAbHLI TeTpasmp, 3aTeM B TeTPasap
cHoBa Bnucad wap. Hafity otnouenne nopepxHocreft ABYX mrapos.

438. B npapunbHuift TeTpasAp Bmucan map, Kacawoumiics
rpanefi Terpasapa. B wap BOHcaH HOBHIT MpaBHbHEIHR TETpaallp
Hafitn oTHOmeHIe 06BEMOB ABYX TETPAIAPOB.

439. BSﬂTH JBe NPOTHBONOJOWHHE BepIHHH Ky62 M uepes
cepeauns pe6ep, He NMPOXOAALINX yepes STI BEPIIHHE, NPOBEACHA
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CeXyu(as NJOCKOCTb, KOTopas- Jeant KyG Ha  aBe .uacTu.
B kamayro ns stax yactefi momeumen wap, Kacawouwmiics Tpex
rpasefl Ky6a u cexywedl miockoctH. Bo CKOJbKO pa3 06beM
Kamaoro H3-sTix wmapoB Oyzer meHsme obbema KyGa?

440. Ua Touxu cdepn pamuyca R mnpoBeleHn TPH paBHbie
XOpAH MNOA YraoM o« APYr K japyry. OnpenenuTs MLINHY STHX
XOpXI.

441, B tpeyronnnot mmpamune SABC peb6pa SA, SC u SB
NoNapHo nepnexwauxynapan, AB=—=BC=—a, BS = 5. Halitu pa-
JHyC BMHCAHHOTO B NMPAMHAY Liapa.

442. Halitn xByrpausuiil yrox ¢ MexLy OCHOBaHNEM H GOKo-
noil- rpanbio mpasuAbLHOR YETHPEeXyroNbHOH MipaMuAsl, 3Has, 4TO
pa;iyc OMHCaHHOTO OKONO NHPaMiAW 1uapa B 3 pasa Gonablue
pananyca BIMCAHHOTO B Hee miapa.

443, B cepy pamnyca R Bmicay NpaBHIbHLE TeTpasap, M
_BCE ero rpanill NpONOKEHH 10 Iepeceuenis ¢o cpepoil. Junin
nepeceuenua rpavefi Terpasapa co cgepoil BuLpesaior U3 ce no-
BeDXHOCTH .4YeTHpe cdepHYEeCKNX TPEYroAbHHKA H  HECKOJABKO
c(PEPHULCKNX JBYYroAbHHKOB. BHUYMCANTEL ILTOWLAdb KAaKIOTO N3
8THX JBYYFOJBLHEKOB 1f TPEYTOJABHHKOB.

444, B xouyc smican wmap. IloBepxHocTbh Iapa OTHOCHTCH K
TJIOWIAMN OCHOBaHufA KoHyca kak 4:3. Hafite yroa npu Bepmuse
KOHyca,

445. B konyc emicana noaycdepa, Goabwodt Kpyr KOTOpPOit
Jemnt ua ocruopanun xonyca. OnpefeniTe yrosa IpH Bepuiiue.
KOHYCa, 3Hasl, YTO MOBEPXHOCTh KOHYCa OTHOCHTCH K TOBEPXHO-
ctit monycdeps kak 18:5.

446, B map panusyca R BRHCAH KOHYC, GOKOBAf MOBEPXHOCTDH
KoTOporo B & pas Goabwe mioulaau ocHosanns, Haitty o6bem
KOHYCa.

447, OtHoulenne BHCOTH KOHyca K palHycy ORHCaHHOrO
OKONO Hero imapa pasio ¢, Haiith ortHouienne ©ObeMoB
STHX Tel ‘

Ipu xakux ¢ sapaua paspelmnma?
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448. Hafith otnHomenune o6peMa umapa, K 0GbeMy OmHcaH-

HOTO OKOJIO HEro MPAMOrO KOHYC4d, €CH TNOMHAR MOBEPXHOCTH
KOHyca B 7 pas Gonblue MOBEpXHOCTH WIAPA.

449, BruucaHTL pajguycH  OCHOBAHHA YCEHYEHHOrO KOHyca,
ONUCAHHOTO OKOJMO mapa paguyca R, 3Hasg, YTO OTHOIIEHHE
NONHOK MOBEPXHOCTH YCEYEHHOTO KOHYca K MOBEPXHOCTH  Iuapa
,paBHo m,

450, B xonyc smucan luap painyca r. Hafitit oGbem xonyca,
3Haf, YTO MOCKOCTb, Kacajomwascs Ilapa M MepnenTHKy/spHast
K oado#t u3 o6pasyloOUlMX KOHyca, OTCTOHT OT BePIUHHEL Rouyca
Ha paccrosuuyu d.

451, B konyc, y KOTOpOro yroa OCEBOro CeyeHus NpH Bep-
1iNHe paBeH a, BOHcAR Iap pamuyca v Hatitu 06’beM YyacTu
KOHYCa, PACMONOKEHHOH Haj wapoM.

452, Onpegenuts panuycH KBYX MIApOB, KOTOPHE, nepece-
Kasck, 06pa3yloT IBOAKOBHIIYKAYIO JHH3Y, €CIM U3BECTHH TON-
WNHA JHH3H 2@, NO/MHAf - €e MOBEPXHOCTb S M auamerp 2R.

453, B xoHyc BuMcaH wap, NpHueM OTHOMMeHHe uX o6bhemoB
pasno k. Hafitu oTnomenne o6beMoB IMAPOBHX CECMEHTOB, OT-
CeKaeMHX OT Iapa MVIOCKOCTHIO, TpoXoAsiieft qepea JINHAIO Ka-
Canusl mapa ¢ KOHYCOM.

454. B cbhepy S pannyca R srncaHn BoceMb cdep MeHb-
miero pagnyca, Kaxaas H3 KOTOPHX KacaeTcs JBYX COCEIHHX,
a BCce BMecTe KacaloTes chepH S mo OKPyWkHOCTH . 60JMb-
MOro Kpyra, 3ateM B NPOCTPAHCTBO Mekny cdepamu smicana
emte onaxa cdepa §,, KkoTOpas KacaeTcs BCexX BochbMH cdep
Menbmiero pamuyca n cdepst S. Hafitn pamnye p stoii nocnesn-
ueft cq)epu. .

-455. B cdepy S pamuyca R BmUCAHO BOCEMB = PaBHHX
chep, Kaxmas m3 KOTOpPHX KacaeTci Tpex coceinux cep n
chepnt S. Hafitu pamnyc Bnucasuux cdep, 3Had, 4To MX uem‘pu
aexar B Bepunmax HEeKOTOpOro Ky6a. :

456, B wap poicann 1Ba OAMHAKOBHX KOHYCA, OCH KOTOPBIX
COBNAaJaIOT, a BEPIINHLl HAXOZATCA B “NPOTHBOMONONKHEIX KOHIAX
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Iuametpa wapa. HaliTu oTHomenue oGhbema o6u1ei& YacTH STHX
ABYX KOHYCOB K OGBEMY 1apa, 3HAast, YTO OTHOLICHHE BHCOTH KO-
Hyca h k paamycy mapa R paBHO k.

457, Tnomanu napamie/pHpX cedeHuit Wapa, pacnonoxes-
HHX 70 ONHY CTOPOHY OT ero lentpa, pasHl S, u S,, a pac-
CTOSIHHE MeXAy STHMH CeuyeHHsMu paBuo d. Haﬁm nnouaib
ceyenusi, NMapajlfielbHOrO JAHHEM M JJISLEro HoMnoaaM pacerof-
HHE MEXLY HHMH.

458. Ha nnockoctu P JAewaT TpH PaBHBIX LIapa paanyca R
Kacawuuxcs xpyr apyra. Ilpsamolt kpyroBoli KOHYC pacmosiowed
TaK, YTO €r0 FJIOCKOCThb OCHOBAaHHA COBHagaer ¢ P, a nanaue
IapH KAacaloTea Komyca M Jewar sue ero. Hafttu pamnyc oc-
HOBAHHA KOHycCa, ecau ero BHCOTA 3ajaHa U pasda gR.

459, Jlanm YeTwpe paBHHX Hiapa paguyca R, u3 KOTOPHX
Kamnauit Kacaetest Tpex apyrux. Ilarwii map xacaercs xawaoro
U3 JaHHBIX IHapOB BHEWIHHM 00pa3oM, 11ecToil — BUYTPeHHUM
oOpazom. Halitu oTHowmenue ofbema mectoro mapa V, k o6pemy
naroro V.~

460, Ha nnockoctn JsexaT TpH PaBHLIX 11apa paauyca R,
fI0MApHO Kacalomuxcs apyr Apyra. YeTBepTwil wap kacaeTcs mmoc-
KOCTH M KawJOro M3 mepBux Tpex mapos. Hafitn pamunyc yer-
BepTOro 1iapa.

461. Ha nsockoCTu Jewar HeTHpe paBHHIX LIapa padnyca R,
npHyeM TPH H3 HHX KacaloTcd MONApHO APYyr Apyra, a yeTBep-
Thfl Kacaetcs AByx H3 3THx Tpex. Ha stm wmapu csepxy nono-
JeHL JBA PaBHHX 11apa MEHbINErOo PaAHyca, Kacalouuxcs Apyr
Apyra, NpHYEM KaxIHH M3 HEX KacaeTcsl Tpex OO/bLUNX WapoB.
Haiiti oTHomienue paniycos GoJbmoro # Majaoro mapos,

2. 3agayd Ha JOKA3ATENLCTBO

462. Jan yceuyeHnnii KOHyc, GOKOBAM MOBEPXHOCTL KOTOPOro
paBHa IIOWAAM KPYra, HMEIOMIEro CROHM DazHycoM 06pasyio-
LLYI0 yCeYeHHOro KoHyca. JlokasaTp, 4TO B JaHHH KOHYC MOXHO
£OHcaTh Iap.
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463, Ilan yceueHHHH KOHYC, y KOTOPOrO BHCOTa €CTb Cped-
Hee NpOMOPLHOHANbHOE MEWAY AHameTpaMn ocHomauuH. Jloxa-
3aTbh, YTO B KORYC MOXHO BNHCATh wLiap.

464, Hokasats, uTO npH coenuMHesud TPEX  BEePIINH .mpa-
BH/ALHOrO TETPasnpa ¢ CePesHHOH BHICOTH, ONyuleHHOH u3
4eTRepTOH BepWNHH, MOAYY2IOTCA TPH NONAPHO NEpNeHAMKYAsp-
4He npsaMble..

465, IMyets R— paanyc mapa, OMHC2RHHOTO OKO/IO MPABM/B-
HOMt YETHPEXYrOABHON NMUPAMHAH, r — PafuycC 1Mapa, BOHCAHHOrO
B 9Ty nupamuly. Jdoxasath, 4To

RoV7 41,

R
Yxasanmue. Bblpa3u'l‘b-7 yepes to 5 FHe a— - aByrpanuki  yroa
MEXAY OCHOBaHHEM N GOKOBOA Irpambio.

466. M3 toukn O, nexawefl B ociosanun ABC Tpeyronn-
nofi mupamuiel SABC, npogeaent npsmme OA', OB' n OC),
COOTBETCTBEHHO Mapatnenbhue peGpam SA, SB, SC, no uepe-
ceyeHus MX COOTBETCTBEHHO ¢ rpauamu SBC, SCA, SAB B tou-
kax A', B, C'.

HoxasaTtb, 4TO

T 'l‘sc*'1

467. Paccmatpusatotest Asa tpeyronbuuka ABC u A B,C,,
KOTOpHIE NeXaT B HenapaidlelpHHX MNNOCKOCTAX H HMeloT no-
napHo HemapafnensHule CTOPOHH. IIpH STOM npaMHE, COeMHHS-
fOWHe COOTBETCTBEHHHE BEPUINHL, TNEPecexaloTes B  oaHOf
Touxe O. JloxazaTh, 4TO MPOLO/KEHHA COOTBETCTBEHHHX CTO-
POH TPEYroJbHHUKOB MOMApHO NMEepeceKaloTca U TOYKH HX Nepece-
YeHHs JIeWAT HAa OAHOH mpAMOH.

468, IToxasatp, YTO OTpe3Ky, COCARUHAIOUME BEPIIHHH HC-
KOTOPOH Tpeyroablof nmupamMMAH C UEHTPaM#H TAWECTH MPOTHBO-
Aewaiiyx rpaieft, nepecexaiores B 0aHOH TOuke n Agaatca 970l
Toyxkofl B8 oTHoweHun 1:3.
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469, IloxasaTs, 4TO mioMWaxe /OGOro TPEYTOABHOIrG ceye-
HHf TPOH3ROJLHOR TPEyronpHOH THPAMHAW HE INPEBOCXOAHT
naowans xors O OZHOH M3 ee rpaneft.

470, Oxna 13 ABYX TPCYroJAbHHX MUPAMUA ¢ O6WIM OCHO-
BaHHEM pacioaoweHa BuyTpu gpyrofi. Jlokasatb, yTo cymma
TUIOCKMX YIVIOB TIPH BepuiMHe BHYTpPeHHeHl mHpauua Gonbiue,
yeM CyMMa IJIOCKHX YIVIOB NPH BEpILHHE BHeLIHeH.

471, Yerwpe inapa, uenTpH KOTOPHX HE JewaT B ONHON
MAOCKOCTH, Kacalorcsi momapHo #pyr apyra. Kawawe npa w3
HHX ONpeXelsioT N/IOCKOCTh, NEPHeHANKYASPHYI0 K HX JHHHH
UEeHTPOB M Kacaiomylocs obomx mtapos. Hokasarte, uTo Bo3Hu-
KalolHe TaKmM O06pasoM IIeCTh IMIOCKOCTel  uMeloT  ofmiyio
TOUKY.

472, Hokasath, YTO ecnn B TpeyroabHofi mnmpampie cymma
nany moGoi napn NPOTHBOMOJIOWHBX peGep oAHa H Ta Ke,
TO BEPIIHHH STOH NUPAMHIAL ABAAIOTCA LEHTPAMH YeTupex Iia-
pOB, MONapHO Kacalouiuxca APYyr Apyra.

473. KakoMy yCJOBHIO J[OMKHH YAOBAETBOPATL pPaiHycH
Tpex 11apoB, NONAPHO KacaloluXcs APYr apyra, AAf TOro, YTOGH
K STHM llapaM MOKHO Ou10 npopectH O0OUIYI0 KacaTedbHYIO
AA0CKOCTB?

474, IoxasaTb, 4TO €C/AH TOYKA NepeMellaeTes B IVIOCKOCTH
OCHOBAHHA NPABHJAbHON NUPAMHIL, OCTaBasChb BHYTPH STOro oc-
HOBAHHA, TO CYMMA paccTosHuii 9TOH ToukH OT GOKOBHIX rpaueil
NOCTOSIHHA.

1

475, HokasaTh, 4TO J[BE IUIOCKOCTH, NpPOBeNEHHHE uYepes
KOHUIM IBYX TpoeK pebep mnapaianenenunena, HCXONAWIHX M3
KOHUOB JHAroHalW napauiejeninena, paccexKaloT sTy AHarcHaab
Ha TPH pPaBHHIE YaCTH.

476, Tlokasath, 4TO ecAM MJOCKOCTH, NPOBENEHHad yepes
KOuUU Tpex peep NapaancACmuNCHa, HCXOQIUMX 13 oaHOH
BEPIUUHE, OTCEKAET OT mapaielennuneia NPaBHJAbHHEE TeTPasxp,
TO Tapajjejenunen MOXHO Nepeceyp IVIOCKOCTBIO TaK, 4TOOM
B CEYECHHH MOAYYWICH MPaBHAbHLIA IEeCTHYrOAbHHK.
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- 477, Hokasatp, uTO BCiKad MAOCKOCTH, MPOXOAAILAs vepe3
cepenuHH  IBYX TNPOTHBONOJNOKHHX pebep TeTpasnpa, AeAuT
STOT TETPasAp Ha IBE PaBHOBENHUKHE 4acTH.

478. HoxasaTh, 4TO €C/H BCE JBYTPAaHHHE YTrfAH HEKOTOPOf
TPEYrONbHOH MUPAMHAL PaBHH, To W Bce pelGpa sroh nupammu
TaKkKe PAaBHH,

479, Ha nByx napan/enbHhX TVIOCKOCTSX PacriofioXeHH OT-
peskn AB u CD. KoHusl STHX OTPe3koB ABAAIOTCA BepIIHHAMH
HexkoTopofl Tpeyronvuofi mupamuzsl. Jokasate, 4TO o6beM mH-
paMuIL COXpaHsieTcd, ecIn OTPEe3KH nepeMemaTe B STHX ILiOC-
KOCTAX NapannenpHo caMum cebe.

480, HokasaTb, uTo mpsaMas, Nepecexanmas jpse TpaHd HBY-
TPaHHOTO yria, o0pasyeT ¢ HHMH PaBHHE YIJH TOTAA H TOJAbKO
TOTAA, KOI'Ma TOYKH MepeceveHus OLKHAKOBO yjajleHe OT pebpa.

-481. B mpocrpaucTBe paccMaTPUBAIOTCA  ABa oTpeska AB u-
CD, wpe newaunx 3 oxuo#t miaockoctd. Ilycte MN — orpesok,
coenuﬂmouum HX cepemuHnl. J0OKa3aTh, 4TO

AD+BC> MN
(3mecs AD, BC u MN — AnusHp COOTBETCTBYIOLU{MX OTPE3KOB).

482, Hokasath, uT0 moGoit TIOCKHH yroa NPON3BONLHOTO
YeTHPEXTPAHHOTO yria MeHslue CYMMBI" TpeX JpYFHX IMIOCKHX
yrioB.

483. Hoxa3zaTh, 410 M0GOH BHNYKAWH YeTHPEXrpaHHuil yron
MOKHO Tepeceyb MAOCKOCTBIO TaK, YTOGH B CEUEHHH MOMAYYHICA
napannenorpamm.

3. TeomMeTpHyeckHe MeCTa TOUEK

484. Hafitn reoMeTpuyeckoe MecTo mpoekuufl HaHHOH TOYKH
npocrpaucma HA TIOCKOCTH, NPOXOAsIIHeE qepea .upyryxo nan-
HyI0' TOYKY-

485, Haﬁm reoMeTpHyecKoe MecTo LEHTPOB ceqeunﬁ ‘mapa
MNOCKOCTAMH, TPOXOAALIUMH YEpes naHnyo npamyio -I. Pasobpars
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clyuan, Koraa mnpsMas nepecekaeTt wap, l\aCQETCﬁ ero mm He
HMEeT C HHM OOUIHX TOYeK.

486. Hafitu reoMmeTpnyeckoe MecTO ILeHTPOB ceueHui iuapa
IVIOCKOCTSAMI, IIPOXOAAWIMH uepe3 Haunywo Touky C. Paso6pate
cayual, Koria AaHHas TOYKAa HAXOAMTCA BHE luapa, Ha IOBEpX-
HOCTH 1apa Wi BHYTPH IIapa. _

487. HaiiTu reoMeTpuueckoe MeCTO TOYEK, H3 KOTOPHX
MOXHO TNPOBECTH K [AaHHOMY HIApy pajuyca R TpH. KacaTels-
Hele, 00pa3yiolie TPexXrpaHunll yroa ¢ TpeMs OPSMbIMIL T10C-
KHMI YTJaMH.

488, Hafitn reomeTpHyeckoe MecTO OCHOBAaHHI nepnenunky-
JIPOB, ONYILEHHBIX M3 AAHHOH TOUYKH NPOCTPAHCTBA HAa NpgMHbe,
Jexcalie B 3a0aHHOH IUIOCKOCTH M TlepeceKaioluecst B OJHOf
TOUKe.

489, Iana n:ockocts P u ase touku A u B Bue ee. Yepes
A n B npoBousTci BCEBO3MOKHHE cepH, KacalougHecst mioc-
koctiH P. Hailti reomerpuueckoe MeCTO TOUYEK KaCaHHA.

4980, Tpexrpansnfl yroa nepecekaetTcs NAOCKOCTHIO MO Tpe-
yroasunky ABC. Hafitu reoverpuyeckoe MeCTO ILEHTPOB TH-
#eeTH Tpeyroibiikos ABC npu ycaoBuu, 4To:

a) sepuinael A u B 3akpeniens;

0) sepuinHa A 3axpenaena.

4. HanGonsuie M HauMeHbliHe 3HAYEHHS

491, Ky6 nepecexaercsl [UIOCKOCTBIO, TMpoxoisuteil uepes
onny u3 ero auaronanefi, Kax pomxuna OwiTe mnposelena 3Ta
/I0CKOCTh, 4TOGH Mowans ceveHns MONYYHIAch HaHMEHbIEH?

492, B Ttpeyroanuoil mupaMmiiae NpoBOAATCH cedeHud, napai-
JAeJbipe ABYM ee HemepecekawouwuMmcs pebpay. Hailti ceuenie
¢ HanGoapuleil mIoULaibIO,
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lNpeaBapuTenbHHe 3aMeyaHuga

TlpusesaeM HekoTophe QOPMYJL, BCTPEYAIONHECS B MPEANOMEHHHIX

HHXE 3afavax.

1. Tpnmﬂoxxérpxlqecxne $yHKImMM CYMM W pa3snocTeil ABYX YUIOB:

sin (x - y) =sin x cos y -}- cos x sin y,
sin (¥ — y) ==sin x cos y — cos x siny,
€0s (x 4-y) —=cos x cos y —sin x sin y,
€0s (X — y)=cos x cos y - sin x sin}y,

2. Jizofigme u TpOiiHBIC YKL

sin 2x —2 sin x cos X,

cos 2x — cos? x — sin® x,
sin 3x==3 sin x — 4 sin® x,
cos 3x=4 cos' x — 3 cos x.

- 3, CyMMa ¥ DasiiOCTb TPUTOHOMETPHYECKHX (YBKUui

sin x4~ sin y =2 sin Y o =y,

2 2.
sinx—siny:ZcOsic;;—J’-slnx—;—’l,,
€0s X -{- cos y =2 cos Jiiz-lcos ’%2,
€0s x — cosy =2 sin Ji‘lﬁ-—ysin'v———-znx.

4, Tlpouspenenne -fpnrouome-rpnqecmxx dyHKmmi:
sin x sin y =—;— [cos (x — y) —cos (x 4],
€OS X COS y = ;— [cos (x — y) 4-cos (x4 y)
s Sl % COS Y ..—:-;— [siri (=~ i+ sin (£ + )],

. 1—cos?2

sm’x:-———.. 3 x,
1-}-cos

q05§x=__*;2-2_x’

4 B, B, JNaacxnf u ap.

(13)
19
(15)

(16)

(17
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6. Burpaxenue sin x, cos x, tgx uepes tg %—x

2tg =
sitx = ri (18)
1
1 —tgt -’-26—
C0§ X == emm—ry (19)
14-tg* 5
2
2tg —’26-
fgx= p ‘ (20)
- ot

8, O6patiibie TPUTOHOMETPHYCCKHE (YKL,

a) Fnasunie snaseiys OGPAaTHWX TPHTOHOMETPHYCCKHX GyHKIuiL:
y==arcsinx, ecan x==slny u —l;-sysg-, 20
y==aICCOS X, €CIH X==COSY H I<sys<g % (22)
y=arctgx, ecmt x==igy u ———'21<y <—’2r'—, 23)
y=arcctgx, ecmm x==clgy u 0L y<m . (24)

6) Muorosuauirie o6patibie TPHIOHOMCTPHYCCKUC (DYHKUMIL
Arcsin x = (— 1)?aresinx +=n, #=0,%=1, =2, ... (25)
Arccos x === arccos x -} 2=n, ) (26)

Arctg x ==arcig x - 7n, 270
Arcctg x=arcctg x f-ra (28)

$opumyan (25) — (28) onpexeasnr o6l BN YII0B, COOTBETCTBYIO-
IIHX aHHOMYy SHAYEHHIO TPUrOioMeTpHuecKOHl dy KU,

1. MpeoGpasopanue peipaxcennufl, cojepiamux
TpUroHoMeTpuYyeckue GYHKUHH

493, doxasatb, 4TO
sin (o - 28) ==sina,

ctz (= +-p)y=0.

ey

494, Hoxasats, 4TO
' tg(a+6).~:2tga{
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eca :

3 sin § ==sin (2a -} B).

495. Jlokasath, 4T0 ecnu |A] <1 u
sina==Asin(x 4 ), -

tg (P =

cosp—A

T0

496, IToxasatb, YTO €C/M YrAH & 1 P CBA3AHH COOTHOLICHHEM
smB

worH=w  (ml>la

TO MMEET MeCTO nponopuus

tgB
, I15a 1-1gatgp
m+n~—  m—n °

497, ToxasaTts, 4TO

T or 1
COSK'—-COS -—5--———-2—'.

498, Jloxaaa'rb, 410

6 1.
cos7+cos7+co FTE=g

499, Hoxkasath, 4TO
tg 20° g 40°tg 80°=1/3.’

500, Hoxaaats, 41O ecmt cos x=£0, TO 13 paneucma
COS 2==C0S X COS Y BHTEKaeT paaeﬂcmo

tgz+x =tg2%_. ..

501, IlpeoGpasosaTh B MpousBeneHUE anreGPAnYeCKyI0 CymMMy
ctg® 2x — tg® 2x — 8 cos 4x cig 4x.

802, MoxasaTh TOKAECTRBO
sina smb smc——-sm(a—}-b-]—c)_.
U + —4sin2 g bte g eta
= —— sin——sin ==

4%
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503. MoxasaTh, UTO €CAH @, b, ¢ — yIiH TPeyroibHEKa, TO
HMEeT MecTo paBeHCTBO

tg,,’tg +tg tg +tg2tg-—__1

504, Ha#itu anreGpanyeckue cpasu. Mexny yraamu A, B, C,
€CH H3BECTHO, 4TO '

tgA-LtgB-{-tgC=1tg Atg BigC.

Haiitn satem IIpH TOM Xe YCJIOBHH HaUMEHbIUHE NONOXHTE/AbHHE
3HaYeHH YIJ/IOB, €C/IH, KpPOMe TOro, Mano, 4To yroa A pasex
noaycymme B u C, a yron C—cymme A u B,

505. loxasarp, 410
sina -}-sin f -}-siny =4 cos - cosﬁcos Y

2 2!
ecan

a+-fiy=m.

506, Myctb x-- y—{-—z:-gk. Jnst KakeX meanx 3Hadvenui
k cymma

tgytgz--tgzigxt-tgxigy
ne OynmeT 3aBHCeTh OT X, Y, &P

507. Jlokasarb, 410 mpu # ueaoM n o¢-+P-fyp=n mieer
MECTO TOWAECTBO .

sin 2n0 - sin 2 nB -}~ sin 2ny =(— 1)"** 4 sin na sin n sin ny.
508. H,ox{asarb TOWAECCTRBO

sin 6.x —L sin 8x.

s . 1
sin® x cos ® 7 sin 2 —]— 5 Sin 4 — = %8

(?

2. Tpurononlerpuqecxue ypaBHeHHi M CHCTEMbl ypasHeHuil
509, Pewnrn ypabueiiie

I-4-sinx

og'x= ~1--cosx*
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510, Peumnth ypaBuenue

(sin2x +V§- cos 2x)*—5 = cos (7:‘ — 2x) .

611. Pemntpr ypaBHenne
21g3x —31g 2x =tg* 2x tg 3x.
512, Pemmuts ypaBuenne
sin 3x -} sin 2x = a sin x.

HccnenoBath, Kak BAHSET BeJMYHHA @ HA KOJMYECTBO KOpHeil
ypaBHeHus, .

513. .TlonoGpate B ypabnenun
ctg(m cos 2nx)=V'3

koadduuuent m >0 Tak, uTOGH YpABHEHHE MMENO KOPHAMK
1

X¥==f -5, H 33TeM OTHCKaTh NpH HAHIEHHOM 3HAYEHHH m BCe

OCTa/bHBE DEIICHHS YPaBHEHUd.

6514, Pemmntp ypaBHenue
Sin® x — cos® == — L
¥ =Tosx inx’

515, Peunts ypaBnerne

1

cos-rr31 cos 21r cos4n§—cos 8n——coslGn‘ —35..

516. Peumts ypaBnenne
4costx
tg (x—%) tgxig (x-{——}).—_—-—-;-——“—;-.

517. Pemmntp ypaBHenne

sin® x - cos’ x==1 —-% sin 2x.
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518, Pemwmnts ypaBHenue .
sin 2x — 12 (sln x — cos x)-}- 12 =0.

519, Haiitu cos 2, 3uas, uto tg’a —atga-4-1=0(a>0)
H yroa « aewut: 1) Mewny O u 45°% 2) meway 45 u 90°,

520, Ha#itu ctg x 13 ypanﬂemm
cos’ (& - x)-}- cos* (@ —x) =g,

rae 0<a<{2. B-Kakux rpaHiiax XOMKEH JewaTh yron a,
4yTOOHW peutenie GHIIO BO3\10)KHO?

621, Peumtp ypaBHenue
2 ctg 2% —3 ctg 3x=1g 2x.
522. Hafitn cos p, ecn
sinea -}-sin (¢ — a)-}-sin (29 -—}—a)_sm({)—}—a)—]—sm (2p —a)

H Yroa @ JNeXHT B TPeTbel 4eTBepTH.

523, Haflitu tg2x, ecau
1 -4-sinx -} cos x -}~ sin 2x - cos 2x =0,
524. Pewmnts ypasHeine
sin® x (tg x - 1)==3 sin x (cos ¥ — sln x) - 3,
525, Hafitu sinx u cos x, ecnu
acosx-bsinx=c. '

Tpn KakoM yenoBun OTHOCHTENBHO @, b W ¢ 3amaua umeer pee
menne?

526, Pemmnth ypaBHenue

2 —(7 |- sin 2x) sin® x ~§- (7 -4 sin 2x) sin* x =0,

527, Pemmntnp ypaBuenne

1g: (sin? xJ-5 sln x cos x+-5)
- . 9 *
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528; Tloxasatp, 4TO €CAM X YLOBACTBOPSET YPABHERHIO.

cosx'—cosa __ sin*acosp
Tosx—cos§  sin*pcosa O X7 Q@+ 1)m,

TO
. -
tg —f=itg %‘ tg%‘ '
529. Pemnts ypaBuenne
cos 7x —sin 5x=l/~§.(cos 5x —sin Tx)¢
530. Pemim: ypaBHeHHe '
6 tg x5 ctg 3x==1g 21,
531. Peumts ypamnenne
asinx-4b - acosx+4-b
brosx-Fa~ bsinxta

(@ n b— BeulecTREHHHE YHCAA, OTAHYHME OT Hynf).

532. Haitti tg-% , ecan sina-}-cosa =V—;7—- H yroa o Jies
*uT Mexay O n 45% »
533. Penmtb ypaBuenue
sin2x -}-tg x =2.
534, Pemmts ypaBHenne
 2-}-cos x=2tg-é’5.
535. Peumts ypasnenue ,
S sect X
142 cosecx=— o) 2,

536. Peumts ypasuenne.
2secx cosec x -}~ 2 (cosec x — sec x) —~ 5 =0.
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537. Pemmnto ypasHeHHe

1—tgx = %co’s 2x.

538. Peuwmnts ypasuenne
' clgx—2sin2x=1,
539. Haiitn tgx u3 ypasnenus
2 cos x cos (B — x)=cos f.
540, Penmts ypasuenue

cosxcos(2x —a) -
(1 +k)-——c0—s'(7:';)———l+kC052x.

541. Pewnts ypasHeHue
sin ax sin bx =sin cx sindx,

rae a, b, ¢ M d—nocnefoBareNibHEe NONOKHTENbHHE WICHH
apu@MeTHyeckol mporpeccui.

542. Pewmntbh ypasHenie

32 cos® x —cosbx=1.
543. Peumth ypashenue '

8 % 4ocost £ 5
sin® = +-cos* 3=+

544, Peunts ypasuenne

8sin® x -+ 8 cos 2x~}-2 cos 4x - 1 ==0.

545. Pewmnts ypasHeuue
cos 3x cos® x -} sin 3x sin® x==0. -
546. Peumrs ypassenne

. 17
s 8,17
sin® x -} cos X=z.
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547. Peumntb ypaBHenue ,

sin® x - cos*® x = ?‘?’, cos* 2x,
548. Peumnts ypaBHenue _

sin® x |- sin® 2 |- sin® 3x = (sin x - sin 2x -J- sin 3x)°,
549, Pennth ypasHesne
sin*"x - cos® x =1,
rAe 71— 1e10e MON0KITEIbHOe YHCIO,
550, Pewurts ypaBHeHue :
(cos 4x — cos 2x)* ==sin3x -}-5,
551, Pemutsr ypasHeHue
(sinx4-cos x) V2 =1g x |- ctg .

552, IloxasaTs, uTo ypaBHeHHE

(sinx 4V 3 cos x)sin 4x =2

He WUMEEeT pemieHui.

563, Onpeneants, B Kakix mpeenax MOXHO W3MEHSTE mapa-
MeTp ), UTOOH ypaBHeHHE

sec x -}~ cosec x ==
HMENO0 KOpe:b X, ynomiemopmomnﬁ nepasenctey 0 <x < —;— .
554, Haifitu Bce pemeHnus cucreMul ypasHenuit
sin(x-f-y)=0, sin(x —y)=0,
. yAosneTsopaiomue ycnopum: 0=Ssx<<m, O0<sy<<m
566. Peumtn cucremy ypaBuenuff

sin x = cosec x +-sin y,
cos x ==sec x —}-cos y.
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§56. Pemnth cucremy ypasnennit
tgx-tgy=1, cos xcosy=]-/l.2_-.

657, Pewntts cucremy ypasuenuil

. 1 1
sinxsmy::m, tgxtgy=§-.

568. Pemnts CucteMy ypamuenuii

x-l-y=¢9, cosxcosy==a.

559, Peummnith cuctemy ypasiennit

cos (x —2y)=acos’y,
sin(x —2y)==acos’ y.

Tlpnt kaxoM a pellenne BO3MOXHO?

560. Haiitu cos(x-}-y), eccat x iy y10BIETBOPMIOT CHCTEME
ypaguaennit '

sin xv—}- siny==a, cosx-}cosy==b.
661, TIpnn xaxux 3HayeHnsx @ CHcTeMa
7 x—y=a,
2 (cos 2x - cos 2y) =1 -} 4 cos® (x — y)

nMeer peuwenue? Hailt sTtin peiuenns.

562. Haiitit Bce pemenus CHCTeMH
8 cos x cos y cos (x —y) - 1=0,
x4-y=a
TIpn KakuxX @ peuleHnst BO3IMOWHE?D .

563, Haiitn 1g 2x-{-1g2y, ecas X # y YIOBACTEORIIOT
cucTeMe ypapuennit :

tgxt-tgy=a, . tgxtgy=>~.
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564. Mcwmounth X M y W3 CHCTEMH ypaBHeHmit

asin® x4bcos*x=1,
acos’yf-bsin*y=1,
atgx=>bigy,

. Ipennonarasi, 4To CHCTeMa paspemnma #H aF=b.

565. Bupa3uts cosz 1t sin uepes A u B npn yc1osuH, qro?
sina=AsinB, tga=Bigp.

566. Pemmuth cucreMy ypasHeHuft
tgx=1tg’y, sinx=cos2y.
567, Pemnth cucremy ypasnenuft
sin x -}~ siny = sin (x-}-y),
lel41yl=1.
568. Pewmrs cucremy ypassesnft
-sin(y — 3x) =2sin’ x,
cos (y — 3x) =2 cos* x.
569, BrincHHTb, KakuM YCJHOBHAM JOMKHH YAOBIETBOPATH
yucna a, b, ¢ Ans Toro, 4ToGH CHCTEMAa ypaBHEHHH

sinx --siny=2a,
cos x -}~ cos y =25,
tgx etgy =c¢

HMeJa XOTS O ONHO pelUeHHe.
3. OGparnbie TpuronoMerpuueckne ¢ysKuHH

- 570, BoUncANTL arccos [sin (—-%)] ’

871, Buuueauts -arcsin (cos%?’ 1:) .
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572. ,lonasaTb, 41O
arctg = -[—arctg z —{—arctg +arctg ;—

573, Hoxasath dopmyny
. ki3
arcsin x |- arccos X = 7.
574, Hoxasars, uTO ypaBHenue
(arcsin x)* -} (arccos x)} = an’

~ He nmeer Kopaeil npin a < 5,—)15

675. Hoxasars ¢opmyay

arcsin T — x3, ecan O=Sx<<1;

arccos x=— o
n— arcsin}/ 1 —x%, ecm — 1 <<x<<O.

576. Hokasath ¢opmyin
arcsin (— x) = — arcsin x,
arccos (— x)==Tm -— arccos x.

577. HokaaaTb, uto ecau -——+ bm < x << -l— 2k,

T0
arcsin (sin x)=x — 2&m.

678, Hoxasatp, uto ecnn 0<x <1 u

a=2arctgl+x

10 a-fB==m,

579. Haiirn coorsouleHne Mexny

NS St
s p——al’CSlnT‘_—F—xT,

arcsin cosarcsin x

arccossin arccos x.
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4. TpuroHoMeTpHYeCKHE HEpPaBeHCTBA
580. HoxasaTb cnpaBeAMHBOCTD HEPABEHCTBA
(ctg*x —1)(3ctg* x —1) (ctgBx-1g2xr — 1) << —1
Ansi BCEX 3Havennii X, NPH KOTODHX /eBasw YacTh MMeeT CMHCII.
581. Monaras tgl=ntge (n>>0), moxazars, uT0
g0 —p <=,

n—
4n

582, HoxasaTe HepaBeHCTBO
?
ctg 5->1--ctge
y T
mr 0o 5
583. Ilpn xaknx x BHMONHSETCS HEPABEHCTRO
4sin® x4 3 g £ — 2sec’ £ > 0?
584, Hokasarb crnpaBel/IHBOCTb HEPABEHCTBA
 (L=1g"x) (1 —31g* x) (1 4-1g 2x-1g 3x) >0
IR BCEX 3Hauenuit X, NP KOTOPHX JeBad 4acTbh HMEeT CMHICIL
585. Pemmts nepasencrso
cos* x cos 3x — sln® x sin 3x > -g— .
586. Hokazars, 4TO ecm A, B, C— yras TpeyroiabHHKA, TO
. A ., B . C 1
sin5-sin 5-sin — <5+

P o .
587, IHoxasatb, yto nmpu 0o << 5 BUIMOMHSIETCH HEePaBeH-

CTBO
. €0s sin ¢ > sin cos @.
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588, Iyers 0<{a, <, < .. <an<—’2=—. - Iokasatsp, 4TO
Toraa )

sina,+...+slna,, )
tga‘<cosa‘+...+cosa,, <1g%:

589. Haiitu Bce 3uauenus x, 6oabuiie Hyas, HO MeHbuHg 2,
IS KOTOPHX BHIO/IHAETCH HEPABEHCTBO

€08 X — sin x — cos 2x > 0.

590, Pewmnth HepapeHCTBO

tg x —
g5 >t§;+"'

591, Ilycts n-—lenoe nonokuTeNbHOE YHCAO, Gonpumee 1,
W Yrojl & YXOBJIETBOPSIET HEpPaBeHCTBY

3
1 .
0 <4(n—l
Tloxasats, monp3ysck MeTOZOM NOAHON HHAYKUHH, YTO TOTAA

tgna>niga.

692,  Hokasatb, uro mpu 0 <{x<C -;— cnpaBe//IHBO  Hepa-

BEHCTBO
€os X
sin® x (cos x — sin x) >

5. Pasnble sagaun

593, UssecTiio, yTO
tgot-cligp=a.

Bupasuth uepes a sce TpuroHoveTpnueckue ¢ymkumn yraa ¢,
594. Buuncants

sin (Qarctg & —actg 12)



PASHHE 3AAYH - - 95

595. Moxaszats, 4TO €CH

1

ga=-, sin B=

10 a--2p=45"(a n ﬁ;yrnu nepabn 4eTBRepTH).
596; ﬁpn KAKHX 3HQUEHHAX @ H b BO3MOXHO ﬁaaeﬂcrno
| sin a-}-sinb=sin (e} b)?
597. Iokasath, uTO

_ "sinx{-tgx
T cosx-ctgx

TIPHHUMACT MNOJMOXHUTENbHHE 3HAYUCHAA NPH BCeX AONYCTAMEX
3HAYEHHAX X. .

598. Tlpn Kakux uesmmx 3naueHnsx n yHKuus
== COos 71X sinix
nMeeT nepHox 3 *)?
599. Hoka3sarb, 4TO. €C/H CyMmMMa

a, cos (@, x)+-a, cos (@, +x) - .. . -, cos (a, -} x)

npr x=0 u x==x,s5kn(k uenoe) oGpamaerca B Hymb, TO
OHa paBHA HYJIO NMPH BCAKOM X. :

600. Hoxasarb, 4TO0 QyHKUHA cost He siBiseTcd Mepwo-
Audeckoft (T. .e. He CyUIeCTBYeT. TaKOro MNOCTOSHHOrO YHcAA

T =40, uto6u npu Bcex X GHUIO COS Vx+ T= cosV-;).
601. Hafitn nauGonbiee W HauMeHbuiee 3HauEHHT bysxmun

@ (x) =sin® x4 cos_‘ x.

*) Oyukuua f(x) nasuBaeTcA NEPUOZUYECKONl, €CJAH CYIIECTBYET
uneno T 7 0 Takoe, 4TO AJsg BCEX JONYCTHMHIX 3HaueHHft 'y BHOOJHEHO
pasencteo [(x4-T)=f(x). Yucao T npx STOM Ha3WBaETEA MEPHOAOM
dynknuu, .
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602. Buuncants cymmy

L 2 n=
cos—4~ €Os=—-

4 4
2 +_2z_+ Xy + o
603. PaccmaTpusaercs Qyunkuus

flx)y=Acosx-} Bsinx,
rae A # B—HeKoTopHe NOCTOSIHHbE.

Jloxasatp, uto ecmn f(x) o6pawaerca s Hymb mpH mBYX
BHAYEHHAX apryMenTa X, ¥ X, TaKux, uto

X, —x, 5= kn

(k—mnenoc uynca0), TO dynkiws (%) TomaecTsenno paBHa
B0, .



PELIEHWA W OTBETHI



AJITEBPA

1. ApndMeTnyeckan W TEOMETPHUECKAS MPOTPECCRI
1. TTo ycaosnio 3apaun
b—a=—c—b=d w c—a=2d.

IycTs
A=

1 1
VetVeE VitVe
A, = 1 s—— 1 .

U VaVeE VedVa

Moxaxem, uto A, =A,. Ecan d=0, 10 ¢==b=¢ n A,=
=A, =0. I'Iosmny 6ynem cunTaTh, uto d 5-0, OcBooxnance
oT praHHOHaanOCTH B 3HaMeHaTensX, MOMyyaeM:

Vi-Va  VE-Ve_2Vi-Vi-Va
2d a - 2d -

A =

1

n
A YE-Va _Vi-VE_2Vb-Vi-_V&
2 d 2d 2d )

Taxum oGpasom, A ==A,, uto B TpeGOBANOCH NOKABATD,

"2, Ecau pasHocts d 3a;EHHoﬂ TIPOrpeccHu  pasHa HyMio0, TO
cnpaBeannBocTh dopMyaw Odesnzna, Ilostomy Gyaém &unTtars

= 0.
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 OGo3naynM NeByI0 4acTh NpeNIaraeMoro paBeHCTBa 4epe3 S.
OcBoGownas 3HaMeHATeNH OT MPPAUHOHANIBHOCTH, MOMydYaeMm:

S=V _-,/a;_l_V‘;;_Va:_*_. +V&:'_Va‘:-——l.
@ —a a—a - Ay —8py
Takkak no yenosuio ¢, —a, =@, —a,=...=a,—4a,_,=d,
TO, OYEBHJHO,
s Va-Vg
d *
Hmeem Teneps
a,—a, _ r=1Hd4q = n-—1

(Va,, Va)d dVa,+Va) Va-+Va,

4yto H Tpedoaanocx: IOKa3aTh.

3. Tlo ycnosnio 3agauu
a,—aq=a,—a,=,..=a,—0q,_,==d.

Eent d=0, To mpenaaraemoe pamBeucTBO oyesunHo. Cunrtas
d =£0, Gynem nmern: -

a,a,+a2a,+a,a4+ +ﬂn 1an
=(z‘:—z‘;)%-+(2-,—a‘:)% G—a)at-
ot (mmman) e a‘,,)%*—"-

1 /1 I)_a,,—a,__n—-l

d\a, a,

—_—

- ]
.daa, aa,

4TO H Tpe6oBanoth HMOKAas3aTh.

1
4. Ilpu n=3 upeeM — = —, O1CI002 == — ——=
a,a + aza, 105 [22722 [2 30
i 1 -
T — 1, caexoparenaLuo, a,—a,=a -—a, Tlostomy

a,a, 9‘;
IOCTATOYHO TOKa3aTh, YTO HpH JoboM n =4

A — 0y =y Oy
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BLNHIIEM NOCAEAOBATENHHO PaBEHCTBO, yKa3aHHOE B YCIOBHH,
s caygaeB n—2, n—1 n n

1 1 1 n—-%
—_ v = . 1
a1a2'+ azas + + A 3arx—z axan-zz ! ( )
n —
2
a,a, azaa+ + . zan 1 alan-l, - @

—1 §
a,a,+aza,+" = = ”alan . (3)

Ian

BHunTast mouNeHHO M3 paBeHCTBA (3) pamencTBO (2) u m3 (2) .
paeencTso (1), nonyuaem:

1 S | a a,
h P __(n_.Q)_"—‘—. '
an_.a, a,ay 4y _,ap
1 _ 1 _;___(n___g) Ap_2— 0y
Oposlpy.y a,y,_» 4y Q2

Ipupenss x o6weMy 3HAMEHATENO, TOCJAE COKPAaEHHS HaHmem:
a,—a, ,=n—2(a,_,—a,), -
40, """(Il-——2)( n—-2 an-l)'

. Al
Cnenosatensno, a,_,—a,—a,_,—a 4T0 ¥ TPeGOBANOCH

J0Ka3aTh.

-2 S ¢

5. HoxaszaTenscTeO nposegeM MeTOLOM HHAYKUHMH. 3aMeTuw,
YTO NpH n==2 pPaBEHCTBO vmee'r MECTO, TaK Kak @, —-a,==
=a,—a, WU, CAeJloBATE/bHO, 2a2+a =0. Jlonyc-mm,
410 npennaraeuaa dopmyaa cnpaaenmuaa s HEKOTOpOro ;.
HHaye roBopf, KakoBa Gb HHM GHAa apudMeTHUecKas NPOrpeccHs
Xyy Xy 00 09X,y CNPABEIJIHBO PABEHCTBO

%, — Clx, - Cix, ... —|l(_ 1)"-10"-'x,,+
: +(—1"Cx,y,=0. (1)

Hepexo,zm K n—[—l, HCTIO/b3yeM TOXIECTBO

Ch=Ch_,+Cict.
i Torzla

C”+1az+cﬂ+la:+ "I—(_' 1)" n+1Q, +,+
+(-— yHGha,,=[e,—Cia, 4 ... 4 (—1)'Cla, . ] —
'_'[az - ':as + e +(—' 1)"-lm-1an+x +(— 1)”Cga”“],
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Tlo npeanonoKeHHI0 HHAYKUMH 06a BHpaWeHNnsd, CTOMU(IE B KBaX-
paTHHX CKOGKAax, pPaBHM HYAl0, TaKk Kak ouy umeior Bum (1).
MostoMy npeanaraemas c¢opmyna cnpaseannsa u uas n-}-1.
OtuM yTBepwACHHE JOKa3awo. . . -~

6. HoxasaTenbcTBO npoBeAeM no Meroxy unaykumi, [lpu
n=3 JNerko HenoCpPeACTBEHHO MPOBEPHTb, UTO-

at —3(a,+d)' -+ 3(a, -} 2d)* —(as-} 3d)-' =0.

ITycts y%e ycTaHOBAeHO, YTO NpH HEKOTOPOM 7 ¥ JIIOGOH .
apudMETHYECKOH ' NPOTPECCHH X, X4y 000y Xy, HMEET MECTO
TOXKAECTBO

s1—Cixt .o R (— 1) Chxdy, =0,

Toraa, nocrynas B ciyyae #-}1, kak n B npexwaywell 3a-
Raye, MoJaydaen:

ai — a4 Cruad 4 ... - (—1)'Chiadi -
- (— 1) ek =[a ~Clai+. .. - (—1)"Chahs] —
: — (@t —~CLai - ... - (—1)" Claks,] =0,
4T0 H TpebyeTcs And HAOKa3aTeabCTBA. '

amernym, 4To AN apudmernyeckoh mporpeccuu a,, a,,
veoy@,, @, CripaBepnnBa u Gonee obmas ¢opymyaa

ot —Chat - Caa — ... 4 (—1)""'Ch'ak - (—1)"Clas =0,
‘tae k=1-—uenoe 4uco.

7. Tlo u3secTHOMY CBOHCTBY uAgHOB apudMeTHYeCKOH Inpo-
TPeccHH HMeeM!

2lg, x=lg, xlg, ».

1
Orciona (cm. (3), cTp. 24) lgim: 101 - -+ BLF H, C/ICAOBATENBHO,

,l,:lgxm_*_lg,,m
T gen Vlgek”
Hcnonbays dopmyny (2), manuyio na crp. 24, monydaenms

2=1g, m-}1gpm.
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Vves B Buny IIOTeHU.HpOBaTb STO PaBeHCTBO NO OCHOBAHHWIO 71,
| 3anumieM ero caefyiouEM 06pasoM:

, lg, n*=1g, mIg, (n'tm)
MoTenuupys, nonyyaeM n*=mn'sk™  wiu
n'= (k”)'g-" )

470 M TPeGOoBanoCh ' LOKa3aTh.

8. Mycts
. . a+ta+-...4a, = ’ (l)‘
L T o :
OGo3naunm uepes d pasnocrb nporpeccun. MuTepec npeacras-
AfieT AnMib TOT cayyal, xoraa d=£0, Tak kak npn d=—0 Bce
YJeHB MPOTPeccHd PaBHH Mexay coGoft u pasencrso (1) BH-

nosnusiercs. Hcnonb3ys ¢opmyny mas cyMMH yneHos apudmert-
ueckoii mporpeccud, u3 papenctsa (1) nomyuyaem:

5 = [a, +a, +-d(n—1) ]—- [a +nd+a, 4 (n4-kn—1)d]e,
 OTKYZa TOC/E COKPAUIeHNs H MeperpynnupOBKH YIEHOB HAXORMM:
(22, —2a,kc — d -} cdk) 4+ n(d — cdk?* ~—2cdE) =0,

TaK Kak 9TO PaBeHCTBO MMEET MECTO TPH JIOGOM 7, TO

2a, — 2a,kc —d -}~ cdk =0,
d—cdk* —2cdk=0.

CokpatnB BTOpOE N3 3THX paBeHCTB Ha d =0, Oy’eM uMeTb:

c=__-k(kl+2)' . : (2)
TepBoe xe paBeHCTBO MOIKHO MPENCTABHTH BlBHIIQ
(20, —d) (1 — ck)=0. '
B cuny (2) sropoft MHOWMTEND oTauvyen OT ny.rm u, cnenoaa-
Tensno, d=2gq,.

~ Taknm o6pa30M npu ycaoemi d =0 pasenctso (1) moxer
HMETh MECTO NpH BCEX 7 AWML B CAydae mporpeccHH

0%,5%,... @£0. @
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Tenepb JIETKO HEMOCPENCTBEHHO TNPOBEPHTH, YTO TMporpec-
cus (3) AeHCTBHTENBHO YIOBACTBOPsieT YCJAOBHIO 3ajaaud. Urak,
HCKOMOit siBngeTcs mporpeccust (3).

9, Ilyctp d — pasvocTh mporpeccnin. HMueea:
VP=xt+(x, a4 ... +x, 4 (r—1)d) =
=nx}--2xd[14+24 ...+ (@—1)]4
dd[1F 2 (= 1) ] =
=nxinln—1)xd LD 4
" W, KpoMe TOro,

a_—:nx‘-l,—'-’-(—"z——l—)d.

Hcknioyas M3 3THX ypaBHeHuH x;, MOCIe HECAOKHHX mnpeoGpa-
30BaHuil noayyaem:

s n(nt—1) . at
& —g—=—7.
O1ciona

_ 12 (nb* — a?)
d==+ ntnt—1) °

X; 3aTEM ONpPelensIeTCsi B KaxIoM 13 ABYX ciydaes 1o q)opmyne

MY T

Takmy 006pa3oM, NOCTaBAEHHBM ycaosHaMm npn #°6"—a® 50
YAOBAETBOPSAIOT IBE HPOFPeCCHi.

10. Ilycth mocnenoBaTeNbHOCTD @, Gy, . . -, @, OGNAKaeT TEM
CROMCTBOM, YTO

a,—a,=d, a,—a,=2d,...,a,—a,_ ,=(n—1)d.
ClOXHB STH PaBEHCTBA, HAXOMHM:
a+a, 4.t =0+, .. 0, o+

t ]
I 24 Fa—1),

n(n—1)
an=al+d-—(7—.

OTKyxa
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TTonb3ysce atoft popmynoil, nomyuaem:
Sn\=a1+al+"'+an=a1”+ 1)
1.2 , 2.3 4 (r—=Dn
—I—- [-—2—-—}—'?—‘— esn +———2‘—] d.

B sanaue 250 mokasano, uto

1.2 , 2.3 L lm=Dn__n@t=1)
B lglieonerd,

CnexoBaTensbho,

n=aln+ﬂ'i6_—_l? d.
Hnst mannoft 3amaun d =3, a,==1. Iostomy
an=l—|—-g—n(n—1) " S,,:—é—n(n’—[—l).

11. B n#t crpoxe croar wumcna n, n-}1, ...,3n7—3,
3n—2 (Bcero 2n— 1 uncen). CyMma STHX uucea paBHA

(n+3n -22)' Cr=1__ on—1y.

12, TlycTh g — 3HaMeHaTeNb MPOTPECCHH; TOTAa

a

— mEn—1____
man = &9 ""'A’
a

— -n-1._
m-n —axqm P B,
. om S5
Orciona q'"=%- 1, CNEeIOBATE/bHO, § = ]/g-. Umeem Te-
nepb:

e (YA =B
=2, _,q" =B 5) =V AaB,

m
2n—-m m

can=a,,,+,,q'»”'=1¢l (—g—) "=A = pn,

13. Umeem: .

S,=a,+}agq+...4+a4q"",
Sun —S"=alq"-l-alq""" + ce +alq’"'1=q"sn
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u, nanee, :
S, —S, --a‘q”'—}—a,q’"“-}- oo +a,q3""=q"'sn.
Orcrona

- sn _— Szn _ Su
5zn - Sn San - Szn !

i
—_——
3

q
4T0 u Tpe6OBaNOCh JOKA3aTh.
14. Hseemt
n(n—1) n=1
Il.=a,70,9,-.c0a,¢" 1==alq 2 =\gq % )™

3ameTns, 4TO

s
R
<Y
+
+
_h
%
l
f
IP—D
\./ -
b~

BT g

H, Caea0BaTENIbLHO,

noayyaeM: -

16, OGo3naynmM paccMaTpHBaeMyl0 Cymmy uepe3 S,. ¥YMuo-
WM KiHOEe C1araeMoe 3TOH CyMMH ma X M nonyqeuuylo BE-
AMYHNY BRYTEM M3 S ; B pesyabTate GydeM HMeTb:

S, —xS,=1+x+x*+... —}—x"——(u—{—])x"*\

Cy:nuIpys BXOATIUYIO CIONA TEOMETPHYECKYIO nporpeccmo _npu
X541 nalliem:

(1—x)§,=~=2" — 1y,
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Orcrona

1 - ﬂ+l. ' ) g4
Sy =g — 2 (1)

B cayyae x=1 umeem:
' —ntDH(r4-2
S, = ) .

16. OGuw#t BuA TaKNX uyncen caemyourniis
n n—1t n ‘n-

44...4'88...89=4011...1-10"+8-11 e 1410

n

P o
Uncmo 11... 1. MOXHO 3amucaTh B BHIe CYMMH 4IGHOB reoMeT-
pHuecKkoft miporpeccun co 3Hamenartenem 10, CnemoBaTensho,

n
—
11 6..1=1+10+]0'+;.'+10n-1=10"9 l.
Takum ofpasoM, umeem:

(10" = 10"+ 2 (10— 1y f1= ]

_ 4 4 1 21071\
=g 107 g 107 (2L

17. Tlo ycnosuio 3anaum |g|<C1, n Mu nmeem:

q"=k(q"“—|—q"“+...+)=kq"+'llq. 1)

Orciona 1-—g==kg 1u, cnenoBaTeNbHO, €CTM 3aNa4a MMEET
pemenue, TO

9= L @)

Jlerxo, onmaxko, BHAETH, 4TO ecan, HAOGOPOT, W3 pamencTna (2)
cnenyer, uto |¢]<<1, To pasenctso (2) Bieyer sa co6oft pa-
BenctBo (1), M COOTBETCTByIOmMIAs mporpeccus YIOBAETBOPHET
yenosmo 3amaunt. Takum' o6pasod, ,3amaua paspemnMa npu

n0GOM £, YAOBASTBOPAIOUIEM HEPaBEHCTBY |k—_—li_—1-‘<1.8m no-
crennee uMeeT Mecto nmp £ >0 mwm B < —2.
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18, JloxasaTenbcTBO NMpOBEAEM METOJAOM NOJHOH MHIAYKIHH,
PaccmoTpum cHayana cnydall nocsenoBaTeNbHOCTH, COCTOsLleR
H3 TPeX YIEHOB X,, X,, X,. Packpns ckoGkn B Qopmyae

(x: + x;) (x; + x:) =(x,%, + xzxs).'
Mul OGHAPYKHM, YTO
X, xixd —2x,x%x, =0,

OTKYZa (x’—x x,)'==0 u, crexoBaTenbHo, XX, =X’ » [Tpu

YC/IOBHH x =0 orcioda CAERYET, HTO YHCAA X, X, X, o6pa-
3YIOT reomerpnqecxy}o nporpeccuio. JomyCTum Tenepb 4TO
NPEMIaraeMoe yTBeDIKIAEHHe JOKa3aHo HJs Cjyuasi noc/ieloBa-
TeJBHOCTH, coctosuell U3 k(% == 3) uneHos:

Xy X0 eeey X (1)

H MYCThb ¢ — cOOTBeTCTBYIOWHH 3HaMenaTenb mporpeccui. Pac-
CMOTPHM TOFAAd IOCAEA0BATEAbHOCTh, cocTORWYO u3 K-+ 1
ue1i08:

Xyr Xy evey Xpy Xpgge (2)

SanneM coOTBETCTBYIOLIEE YCJAOBIE
(x:_l—:x:_i_ b +xz—'1+ x;)(x:+x:+ e +x;+ x;¢+1)=
=(x1x2+xzxs+ e "&_xk-xxk"{_xkxlaz-n)2 (3)

. 2 ] 2 N .
H MOMOKHUM JAS KPATKOCTH X1 X1+ ...-x}  =a’. Bave

THM, 4T0 a=5%=0, 60 x,=%0. [lo HHAYKTHBHOMY HOMYLLEHHIO
MHl HMeeM:

X, ==qXy Xg==G0Xy ee s Xp=qXu_p (4)
[ostomy paBeHcTBO (3) MOXHO mepenucarh Tax:
(@ 4 22) (g0t -5, )= 90" -5y, ).
Packpue 3mech CKOOKH H CTPYNNHPOBAB YJAEHLI, MW YCTaHOBHM,
4TO
(¥4 — Zp4,)'e"=0.

Tak xak- a0, To Hapaay ¢ (4) MM noayyaeM X, K ==gx,.
3HauuT, NOCNENOBATEABHOCTD X, X5y «oey Xp, X, .- NPEACTaB-
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nseT coGoft TEeOMETPHYECKYI0 NPOrpeccHi0 € TeM e 3HaMeHa-
X
TeNeM q=-x—’. .
1 ) .
Ha ocHoBanui JROKA3aHHOTO MH MOWEM YTBEPXA4TH, YTO

NOC/IeIOBATENBHOCTD, COCTABACHHAS W3 72 MEPBHIX WIEHOB 3afaH-
HOH MOC/AENOBaTeNLHOCTH, NMPH J060M HATYpPanbHOM 71 MPEACTaB-
asgeT coGoit reomerpuveckyw nporpeccmio. Iloaromy u mannas

- 6eckoHeyHas TIOC/IeI0BATE/IBHOCTD o6pasyeT NPoOrpeccuio, 4To H
Tpe603anoc1: JOKa3aTh.

19. I'chrb a,= b,=a;- Torza B Cualy ycioBus a,=b,
HMeeM:
a-{-d=aq. (1)

3nece d W g—pa3qHOCTb M 3HAMEHATENMb COOTBETCTBYIOI{NX
nporpeccufl. 3ameTuM, YTO B CHAY yCa0BHA @, >0 111 Beex n
pasHocTs d J0MmKHA OHTH HeorpuuaTeanoﬁ Tax xax, Kpome
Toro, a@,s%a,, 10 d>0.

U3 ¢dopmyan (1) BBHAY STOrO Cieayer:

d
Ham nyxHo mokasartb, 41O mpu n_>2
a-}-(n—1)d <ag" "% 2)

‘Tak xak B cuny pasenctea (1) d=a(g—1), 10 (2) pasio-
CHIBHO HEPAaBeHCTBY

a(n—1)(g—1)<alg"'—1).
Hens o6e uacTn Ha NONOKHTENbHYIO Bennunny a(g—1), nony-

qaemt
n—1<1+q+---+q""

Tax kak ¢ > 1, 10 9TO HepaBeHCTBO cnpaBeNBo. 3apaya pe-
1ena.

20. Ilo ycnoamo 3anaqn
a >0 =¢>0.n b,—b=d>0,

rie, kak OGHYHO, ¢ €CTh 3HaMeHATe/Nb I'eOMETPUUYECKOH nporpec-
cun, a d-—pasvocts apudmMernueckoft nporpeccun, IMonbaysace
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TeM, ut0 @,=@,q""* u b,==b,-}(n—1)d, nonysaem-

lg“an—bnzé(n— (g, q—ad)+lg.a,—b,.

Onsi Toro uTOGH paccMaTpHBaeMas pasnoCTh HE 3aBHCEda OT A,
HEOOXOANMO W JOCTaTOuHO, 4TOOMW Jg,¢—d=0. Pewmus 870
YDaBHeHHe, HaxXOAUM!

1
a=df. B

CnenoBaTenbno, HCKOMOE YHC/IO & CYIIECTBYeT H ONpeAeAseTCH
no dgopmyne (1). :

2. AnreGpanuneckiie ypaBHeHHMS H CHCTeMbl ypaBHeHRI

21, 3anncaB AaHHYIO CHCTeMy B Buie
k)t —xy-yh)=1, (1)
yx "]"y)'—"‘: 2, 2)
pasjzeanM 1no4jenHo Inepsoe ypasicnue na bropoe, OceoGosi-
Jasch OT SHAMeHATeNss M NPHBOAN 8aTeM NMOAOGHHE “WICHH, IO-

nydaem: :
y'—38xy424*=0. (3)

PaspewuB kBaipaTtHoe ypaBuenue (3) OTHOCHTEAbHQ ¥, noay-
yaeM y==x HIH y==2X. Pemas Aanee Kawioc n3 STHX ypas-
HeHull coBMeCTHO ¢ YypaBHennmeM (2), HAXOLHM BellecTBeHHHIE
pellenNst COOTBETCTBYIOINMX cHcTeM. MX Bcero mpa;

1 - 1
=gV 4 y=gV%

13,% 23,7
x,=-§3,/3, yz.—_..-g- ?/3.

Kaigan us oTux nap wuicen yaoaetsopser H HCXOAHOR CHCTeMe;
B 9TOM MOWHO yOemuThes An6O HenocpeACTREHHON MOICTAHOBKOM,
AH00 NpOaHalN3NPOBaB cr10co6, KOTOPHM OHH OHan HalneHH,

22, TlpeoGpasyeM ypaBHeHHsi AAHHOM - CHCTEMB K BHAY

(x4 y) —xy =4,
*-y) 4oy =2. -
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Orciopa-- - - - '
) (etg)=6.

, enenosatensuo, X 4y=2 wm x-j-y=—3. Conocrasngn
Kawjioe M3 STHX YyPaBHEHHl CO BTOPHM YPaBHEHHEM HCXOIHOH
CHCTEeMH, MH NPHAEM K CIEAYIOUHM fBYM CHCTEMaM ypasHeHu#ts

=t w0 TRESL o

xy=0 xy=>5.
nctema (1) mmeer Asa pemenns:
=2, y,=0
%,=0, y,=2.

ucteMa (2) Takke MMeeT NBa peleHms:

3 1 3 1
s

o= gt
3 LY 3 Yl
f=m—g i se=m—g iy

4eBHAHO, YTO KaKIOe peureHHe UCXOAHON CHCTEMH COHEPKHUTCH

pexu peuwtennfl ykasanuux cucreM. IIpocTuM ananusom HeTpyaHo
oKasatb H o6patHoe. BnpoueM, B mnocieanem eme npowe
Gexutbes “HemocpeAcTBeHHOR - noacranoBkofl. Taxum o6pasoM,
ajavya HUMeeT 4eTHpe pelleHHd.

23. Bossens ofe uyacTin nepsoro - ypaswenns B KB2ApAT,

ONYUHM: i )
' x* -}y |- 2xy =a" -+ b* -} 245,

TKyAa, B CHAY BTOPOrO YPaBHEHHS, CleAyeT, 4TO Xy==ab,
I Onpeje/eHHs X H y TONy4aeM CHCTeMy

x—{-y::_-,q-{—b; xy=ab,
.Melouiylo Ba peuieHus: l _
x,=a, y,=0b Xy=b0, y,—a.

6a STH pemieHHs YAOBIETBOPAIOT H HCXOXHOH cHCTEME, KOTO-
afl, CnejoBaTe/bHO, MMEET BCero HBa pemeHusd.
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24, Tlpeo6pasyeM ypapHeHHs NaHHOH CHCTEMH K BHAY

¢+ ) [tx - p)* —3xy]=5a*,
xy (x4-y)=2a’,

NoCne Yero MONOWHM X -}y =u, xy=1v. I'Ioncramm xy(x-}y)
H3 BTOPOr0 ypaBHeHHs B mepsoe, HaiileM u®==8a*. Tax Kak Hac
HHTEpeCyIOT JIMIIb BEIIECTBEHHHIE pelleHis, TO uMeeM u=2a.
Y3 BTOpOro ypaBHeHHs Tenepb HAXOMIIM:

at 1,

—_—==a%

2

Mu npuxonus, TakuMm o6pasoy, K cirenyiomefi cuCTeMe OTHOCH-
TeNbHO X H Y:

1
x-ty=2a, xy=va
Pewasn sty cucremy, nomyyaem:
24+ V2 _2=V7T,
2 ? yl'—a 2 2

22—V 24+V72
xz—':a'—?'—, yzza-—+2—.

X, =a

DTH ysena yLOBAETBOPSIOT M HCXOAHOH CHCTEMe, KOToOpas, Cie-
IOBaTeNbHO, HMEET JBad BELIECTBEHHLIX pPEelIeHHS.

25. Tlpusens fanHbie ypasuenust K 0OLueMy 3HameHaTeslo,
npeoGpa3yeM CHCTEMY K BHAY

(% 4= 9) [(x +-9)* —3xy]=12xy, (1)

3 (x4 y)=xy. (2)

Honowum x-}-y=u, xy=wv. Hoacrasus xy=—wv us BTOPOro
YPaBHEHNA B NepBOe, MOMyduM:

u (1* — 9u) = 36u. (3).

3ameruM, 4TOo #=%~0 (B NMPOTHBHOM clydae u3 ypziBHeHHﬂ (2)

cneiosano 6, 410 xy==0, a 9TO NPOTHBOPEYHT HCXOLHOMY
ypasnenuio). Ilosromy ua ypasuenns (3) ciexyeT, uTO ZAHGO

u=12, mbo y=—3.
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B nepeoM cayyae (z=12) nonysaeMm cucremy
x-}y=12, xy=36,

OTKyIa x =y ==6, v
Bo BTOpoM cayuae (=—=-—3) umeem:

x+ty=—38, xy=-—9.

' DTa cHCTEMa HMeeT IBa pelIeHus: .
=2 VE—1), y=2(FV5—1.

Bce Tpm -HalimeHHHX peunieHMst YHOBACTBOPAIOT H MCXOAHOH CH-
creMe. TaxuM oGpazoM, cHcTeMa MMEET BCEro TPH pPeIIeHHS.

26. Bossoas BTOpOE ypaBHenHe B KBAApaT M BHYNTAA €TO
13 nepBOro, noayuaem:

xy (22 - y* — xy) =21, (1)

Orci0na, B CHAY BTOPOTC YPaBHEHHSA 3aMaHHOH CHCTeMH,
xy=3.

TloncTaBnsis y BO BTOPOE ypaBHEHHE CHCTEMH, NpuieM K Guxsa-
JPaTHOMY YPaBHEHHIO

Xt —10x* }-9=0.

Orciona x,=3, x,==—3, x,=1, x,=—1, a cOOTBETCTRYIO-
ue 3naYeHns y Takosu y, =1y, =—1, y,=3,y, ==—3.TIpo-
BepKoit yOexnaeMcsa B TOM, 4TOBCE YeTHpE TIapH YHCes ABASIOTCH
pelleHHaMu Hcxoanoft cucremu. CrneoBaTenbHO, CHCTeMa HMEET
YETHPE PeINeHus: ‘
x,=3, y,=1 X,=—3, y,=—13
xa=]’ y3=3; x,=—1, y4="—'3'

27, Tlpeo6pasyem cHcTeMy K BHAY

(¥ —9) (x* J-* - 2y —19) =0,
(*4-y) (x*4-y* —x9y — T)=0.
Hcxoanas: cucreMa TeM CaMBIM CBOJHTCA K C/ACeAYIOUIUM YETHPEM

5 B, B. JIuxcknd u gp.
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CHCTeMaM ypaBHeHufi: - -
1) {x —J’-——'-O: 2){ X —y =0,
x }y=0. oyt —xy— 7=0.
3) {x’—l—y’+xy—19=0, 4)‘{x’—|—y’+xy—19=0,
x4-y=0 X4yt —xy— 7=0

Tepsas cmcteMa uMeeT eAMHCTBeHHoe pemenne: x==0,

9==0. Bropas umeer nea pemenns: x=-V7, y= +]/7

TpeTbs Takke uMeeT [Ba pPElIeHHs: x-—-i]flg y=FV19
IMepexons k uerBepTOfl clCTeMe, 3aMeTHM, YTO, CKJAALHBas o6a
ypaBHeHHs W BHYHTasg OAHO YpaBHeHHe W3 JAPYroro, Mol 3ame-
HHM 3Ty cucTeMy cJjiedyiouiefi paBHOCHAbHOIN:

. xy=6, x*4-y*=13.
Ora cHCTeMa HMEeT ueTHpe PemCHHs:
x=-42, y=43 u y=-42, x=-4-3.
Takum o6paszoM, mpelsaraeMas B 3adaye CHCTEMa HMeeT ReBATh
pelleHii: .
(—V19, V19), (2, 3), (—2, —3), 3, 2), (—3, —2)\

28, Tlocae mpocroro npeoGpasoBanus GyaeM HMETb:
‘2(x - y)=>5xy,
8 (x ¥ [(x +y)* —3xy]=865.

Moncrasass x -~y H3 mnepsoro ypasieHHs BO BTOPOE M MOJa-
rasg Xy ==v, DOMyYHM:

250" — 120 —13=0.
D10 ypasHenue, OueBHIHO, yaoBetBOpsercs npu v=1. [ens
JeBYI0 4acTb Ha v— 1, NpHIeM K ypaBHEHHIO

25¢* - 25v-}-18=0.
Tlocnensee He uMeeT BeulecTBeHHHX KopHe#t, Takum oGpasow,
OCTaeTCcs JHIMIb OAHA BO3MOWHOCTH: v==1, BHocs ®10 3Haye-
HHE B NepBOe ypaBHeHHe, NPHXOTUM K CHCTEMe

sy=1, x-ty="2

~ Orciona x=2, y=-;— M x=—;— y=2. -
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OGe napu uncen yAOBAETBOPSIOT M MCXOAHOMY YpPaBHEHHIO.
Taxkum 06pa3oM, CHCTeMa HMeeT JBa H TOJbKO JBA BelleCTBEH=
HHX pelleHHs.

29. Cknapmpas 06Ga ypaBHenMs, a 3aTeM BHYHTad H3 mep-
BOrO YpaBHEHWS BTOpPOE, NPHXOAWM K CACAyOumiell paBHOCHAD-

HOH cHCTeMe:
(e —y)(x* 4-y* - xy) =T, } m
(x—y)xy=2.
IpeacTaBuB nepBoe ypaBHeHHe B Buie .
(x—y) +3xy (x —y)=T7,

HalifieM, YTO B Cuay BTOpOro ypasmeuus (x —y)'=1.
Tak KaK HAaC WHTEPECYIOT /AWML BeleCTBEHHHE pelenns,
10 X — ¥ == 1. Yunrusas sto, 1erko oGHapyxusaeM, 4TO xy._2.
Pewas, nanee, cucremy - .

xy=2, x—y=1,
Haﬁneu JBa ee’ pemexns:
X=2 y=1 x=—1, y,=—2
eTPYAHO MpOBEpHTb, 4TO 0Ge napuLl YHCeN YIAOBJIETBOPAIOT

HcxonHoft cucreme. Takum ofpasoM, cHCTEMa HMeeT HBa Belle-
TBEHHHX peIIeHHd.

30. IlpeoGpasyem BTOpOE ypaBHeHHE K BHAY
(=2 =T,
onarag x*-}y*=u, xy==wv, 3anuumieM STO ypaBHeHHe TaK:
u—20=7.
03Bels B KBAAPAT NepBOE YPaBHEHHE CHCTeMH, NoAyYHM eule
AHO YCNOBME And U W 0%
u--2v=1.
CKMIOYHB I M3 IBYX MOCHENHHX ypasHenni, momyunm:
v —2%—8=0, =
TKYyZa : '
v,=3, v,=-— 1.
Orjia COOTBETCTBYIOILHE 3HAYECHUS I 6yny'r pauu

u,=—35, u, .._3
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Tak Kak #==x*-}-y* ¥ HAaC HHTEPECYIOT /b BELECTREHHLE
pelieHHd HCXOAHOrO YpPaBHEHHA, TO NEPBYId MNapy 3uaueHui u
H v caexyet orGpocuThb. BTOpas mapa NPHBOAHT K CHCTEME

xfy?P=3, xy=—1.
Sta CHCTEMa HMEET YEeTHPEe BEUICCTBEHHLIX PCILUCHHSAL
(1-1—1/'5“ 1—V5‘) (1—1/5“ 14+V5
22 ' 2 2

—12—1/5) (-.-I;-VE' —1;}—1/57).

?

] ]

(—1+V5“
2

Jlerko, onHako, MPOBEPUTh, HTO HCXOHMHOH CHCTeMe YHOBIETBO-
pSIIOT TONBKO Mepshbie ABAa H3 HuX. Takum 00pasoM, Npemnowetis
Hasl B 3aJaye CHCTeMa HMeeT ABA BelECTBEHHLIX pelLIeHUs.

31. IIpeoGpasyem ypasuenust CHCTEMB! K BHLY
(x* —y*) - xy* =13,
xt—y*f-2xy—1.
Moacraenss x*— y* 13 BTOPOro ypasHeHus B MEPBOE, MOMYUMM:

5(xy)* —4xy —12=0.
Otcioaa

[=2]

(59, =2, (), =—v. (1)

Tak Kak HAac HUHTEPeCyiOT /il Te pewenis, AAS KOTOPHX
xy =0, TO nMeeTcs /MILbL OXHA BO3MOXKHOCTDH
. Xy=2, ’ 2)
Toacrasngs OTCIOAa y BO BTOPOE ypaBHEHIE, MOAYYIM;
x*f-3x*—~4=0.

Cpenn Bcex KOpHe# STOr0 yPaBHeHIS BEILIECTBEHHHMH SBASIOTC
amws aBa: X, ==1 n x,==-—1. CooTBeTCTBYIOIUMH 3Haye
Hagvg y B cuny (2) Oyayrm: y,=2 n y,=—2. O6e nap
uiicen (X, y) yROBAETBOPHIOT H HCXOAHOM cucTeme. Taxuy obpa
30M, 327a4a HMCCT IBa peuienis:

x,=1, y,=2; Xy=—1, y,=—2.
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32. PackpuB cKOGKH B ypaBHEHHSX CHMCTEMH M IOJIOKHB
X-}-y=u, xy=—1", 3anuueM CHCTeMy B Bule

ut -} v*—2v=9, } (1)

ny—u=3.

Ecan Tenepp o6e wacTn 'BTOPOro ypaBHEHHSA YMHOXHTb Ha 2,
a 3aTeM X Jsiepolft M MpaBofi YacTHAM MOMYHEHHOTO TaKMM 0GpasoM
YypaBseunsd mpuGaBHTh N BHYECTh COOTBETCTBYIOUIHE YacTH nep-
BOTO ypaBHenHs, TO cHcreMa (1) 3aMeHHTCS caeayiouiel papHo-

CHIBHOH: 7
( *—2(u —15=0, -
(Zi—:;’—l—?((u_l——v;— 3=0. | @

W3 nepeoro ypaBHeuns cucremb (2) crenyert:
! (#4v),=5; (u-}v),=——3.
Via BrOpOro ypaBHeHHs noayuyaem:- )
(g—0v),=—3; (u—v),=1.

TaxnM oBpasoM, HaxoxaeHHe Bcex peuieHnil cucreM (2) cBo-
IHTCA K PElIeHHIO C/efYIOIIHX YeTHpPeX CHCTeM:

)(rtize, (o
—Y=—20. —v==1.

) { y+4-v=—3, 4) { g-tv=—3,

g—y=—3. g—auv=1.

Pewenne nepsoft cucremb: u#,==1, v,==4; peurenne BTOpOfR
CHCTeMH: #,=—=3, v,==2; pemeﬂﬂe TpeTbeﬁ CHCTEMBI: Uy ==-—3,
v =0 u, HaKOHeu, pemleHye 4YeTBePTOR CHCTeMb: I, == —1
S — o

Yr1o6n HallTH Bce peleHHs ucxom—xoﬁ CHCTEMBbI, HaM npen-
CTOHT TeMeph peUTh CACAYIOUIHe YEeTHPe CHCTEMH BTOPOro
OpfifKa, OTANYAIOLINECS JHIb NPABHMH YaCTAMH:

) { xty=1, 2) { xty=3,

xy=4: Xy ==2.
- 3) { x4 y=-3, 4) { Xfy=—1,
xy=0. - xy=—2.

ewus 3TH ypaBHEHH:, HABAEM BCE peUICHHA NCXORHOH CHCTEMH,
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Hx, ouesmpHO, BCEro BOCEMb:
1 ,,¥5B 1+ VBB (1 .V 1, .V15
(34158, g—iBR), (—i52, 14i0F),
(2, 1, (1, 2), {=3,0), (0,—3), (1, —2), (=2, 1)

83. 3ameTtum cuauana, uTO NO CMHCAY 3agaun x=0
H y5=0. Ilepemuowus seBue U NpaBWe YacTH JaHHHX ypaBHe-
Hufl, mony4um:

Xt — yt=6. (1)
YMHoxkasn Kawuaoe u3 ypaBHeHni HA Xy U CKAAAKBast, OyAeM HMETb:
xt—yt 257y =Txy. (2)

B cuny (1) u (2), Teneps nmonyuaem:
) 2x%y* — Txy -+ 6=0,
OTKyIa '
3
(x9), =2 (=5 @)

Taxkum o6pasom, mofoe peleHse HCXOANOf CHCTEMH YAOBIETBO-
paer ypastennio (1) 1 oxnomy n3 ypasnennfi (3). Moxuno 6uno
61l MO3TOMY PEMMTh Kawlaoe M3 ABYX ypasHenuil (3) cosmectHo
¢ ypasuenneMm (1). D710, omnako, npuBeio Obl K YPaBHEHHIO
BOCBMOTO MNOPAAKAa H YCAOKINAO OH OKOHUATENLbHOe peluenne
3amaud. 3ameTHM B CBH3M C 3TuM ciaexyioutee. Ecan cuosa
YMHOXHTb KawIoe W3 YypasueHnii HCXOIHON CHCTEMW 1A XYy H
3aTeM H3 MEPBOrO BHYECTH BTOpOE, TO NOAYYHM ypaBueline
x* - y*=5xy, 4
KOTOPOMY Taloke YHOBNETBOpsieT nioGoe pelleHne HCXOAHOH
CHCTEMH.
PaccqoTtpns nse BO3MOWHOCTIHS
- 1) Hyctp 8 coorsercrBul ¢ (3) .
xy=2. (9)
Torna, B cuny (4), x* - y*=10. Peman 310 ypaBHeuue cos-
MecTHo ¢ (1), Hafimem:
x$=8,
H, CNeJOBATE/bHO,
x, = €/8, x:—_——-{/B, x‘=if/8, x‘=—if/3.
B cuay (5) cooTBeTCTBYIINE 3HAYCHHA y CYTH

2 5Y o . o .
y'=.“_8—=;/2’ y‘=—-’4/2"y:=""l4/2', ye=1y/2

73
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2) Bo BropoM c¢nyyae .
=1 (6
Vpassienne (4) MPUBOLNT MAC TOFMA K COOTHOMEHNID X* Fy'=
=i—g-, koropoe BMmecte ¢ (1) maer x,=g4z. Orcxozla

L3 .
27 27
X5 —l/ X, = _4_, x__.z T

21

X =-—l M

COOTBETCTBYIONIHE 3IHAYECHUA Y Cy’l‘b

——]/—’ Y= :’ yz;——;—if/z'
_’l/—

Takum ofpasoM, n06oe pemenne ncxonﬂon CHCTEMB CONEPHHTCS
cpenyt HafiileHHWX BOCBMM map uncen. JIerxo, 0IHAKo, MPOBEPHTH,’
HYTO BCE HAHIEHHHE BOCEMb Map umucen YIXOBAETBOPHAIOT MCXOAHOMH
cicreme. Crre0BaTensHO, BCE PEIICHUS CUCTEMH Hafixenu.

34. TlpeoGpasyem BTOpOE ypaBHEHHE K BHIY
. ! . (xz_l_yz)x__?xiy!_____bxzyz.
oncrasue ciona axy BMecto x*-}-y* u3 nmepsoro ypaBHeHms,

aitxem:
(@* —2—b)x*y*=0.

Bo3MOXHH HBA Cyuas:

1) @®—2—b=£A0. Jlerko BuZeTb, YTO NpH 3ITOM YCJIOBHH
HCTEMA uMeeT JHWIL onHO pemenne: x=—0, y=0.

2) @* —2—b=0. TIpn BLIMONHEHUH 3TOrO YCJAOBHSI BTOPOE
'paBHEHNE MNONYYaeTcsi B pe3ynbTaTe BO3BElEHNA B KBaapar
Genx uacteft mepsoro. [lostomy ecam x n-y —n106asn napa
ucen, YAOBIETBOPSIOUIAA TNEPBOMY YpaBHEHMIO, TO OHA XKe
ROBNETROPHUT M BTOpoMy. CucTeMa, clenoBaTensHO, umeeT Gecs
OHEYHO MHOTO peuleHHH.

85, Ilpeo6pasyeM JeBYI0 4aCTh YpPaBHeHHS K BHRY

The (e FIm9)HETS (E25 - L) o
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Bameqaﬂ, YTO BHPAWCHHI B cKoOKax OTAUYAIOTCS .MHO)KHTEJIQM
- a .
— ==, HoJayuyaem:

b’
(x+a ax—a x+a__b_x—a)__0
x+b"'7;‘x—b) (x+b ax—b)

Otcona npu yuIioBun as4b caenyer:
[x* — (a4 b) x —ab][x* 4 (a-}- by x — ab] =00,
H Mbl HaXOMHM YeTHpe KOplsi HCXOLHOTrO ypaBHEHHs:

=<a+la):1f(a+b)’+4ab,

1,2

—(a+b)+V('a+b F+dab

xat

B cnydae a==" ypasHuciiiie yﬂ.osnemopﬂerm BCEMH 3HAYCHUAMU X,

x 4
36. TTomowum 3 —-; =0, TOrAa YypaBHeHHC MPHUBOANTCA

3
K BHAY :
32—~ 10¢ 48 =0.
O1ciona .
t,=2 nu t=%.

Pewas panee asa KBaApaTHHX YPaBHCHHA OTHOCHTENBHO X, uau-
AEM qerupe KOpHs HCXOAHOTO ypaBHCHI:

x,=3-4V2, x,=3—V21, x=6, x,=—2

37. IMonoxiy
x4y xX=y__
o 4 W pT=v (N
Torna ypaBHeHHS 33JaHHOH CIICTEMBl MOWHO 3amicatb B BHue
1 1 1 1
u+-=a += v =0

Pemast xaxnoe U3 3THx ypasHeHut, najiaem:

1
ul_——a’ ua——‘z’ (2
v,=b, v, =1 1t
f—] =73 ]

Ham mnpencrour Tenepp PelNTh YeTHPEe CHCTEMW BHAQ’ (1)
B NPaBHX 4acTAX KOTOPHX CTOAT BCEBO3MONKHEIE KOMOHHAIMI
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3Havenn#t # u v, onpenensemue dopmynavu (2) n (3). 3anumem
cucremy (1) cnexyromum obpazom:

1ol g
x —
1_1_ *)
y x0T
Orciona noayuyaem:

1 1 .
=5 (E—0),: .
1_ 1 (5)
7= §-(u+ ).

N3 dopmyn (5) cnemyeT, 4TO mas paspemiHMOCTH cucTeMu (5),
4 TEM CaMBIM M MCXOMHON CHCTEMH uMcaa @ i b AOMKHH OHTH
MOAYHHEHH JONOMHUTENBHHM YC/IOBHAM, KPOMe Yycnosus ab=£0,
KOTOpOE BHITEKaeT U3 BHIa ypaBHeHul ucxomso# cucremu. Ilycts

. la|[b]- (6)
Toraa, noxcrasnsa B npasbte uact dopmyn (O) 3Hauenns u—a,
v=~, a 3ateM u:%, v=1, nafizem nBa pelenHs;

2 2
=75 T aTee
$. = _Zg_b_ vy . 2ab
2= p—g YiTayp° .
Iyctp, manee,
‘ jab|==1. N
IToncrasnas l'rorna B npam,:el yactu c¢opmyn (5) 3nayeHus

‘u=@, V=, a 3ATeM U=-, V=, naliieM eme asa pe-
ueHng:

% %

=1 YT o1

g = 2a . 2a
ST VT T Ta

X

TakuM oGpa3oMm, ecin Bunonanenw o6a ycaosus (6) u (7), To
CHCTEMA MMEET YETHpE pPellleHHs; eclH OAHO W3 ycnosu#t Hapy-
1IeH0,— TO TOMbKO ABAa pellCHHA; ecln, Hakonel, 06a ycnosus
HapyweHH (3T0 MOxeT OuTh nmmb B cayyae |a|=|b|=1),
TO cucTeMa BOOOLIE HE mMeeT pemiennfl, .
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38. Jlerko Bumers, YTO umcaa ,
x,=45 u x,=5,5
YAOBNETBOPAIOT JaHHoMy ypassenmo. [loatomy MHorounen
(x — 4,5) 4 (x — 5,5)* — 1 nmemntcs Ha npouseenenne
(x—4,5)(x—>5,5) Gea ocratka. Yrt06H BHOOJIHHTL AEAECHHE
H CBECTH BOMPOC K PEMICHHI0 KBaAPaTHOrO ypasHeHHs, YROGHO
NpeACTaBHTh YKA3aHHHWH MHOTOY/JEH B BUIE

[(x — 4,5)* — 1]+ (x— 5,5)".
Pasnaras supaskeiie, CTosILEe B KbaApaTHHX CKOGKax, N0 Gopmyne

et—l=(e— @@+ N+ )=(@@—1)(*+a*}Fat}1),
NPHXONM K YPaBHEHHIO

(x —5,5) {{(x — 4,5)" }-{(x — 4,5)" -} (x —4,5) 1} -}
~+(x—5,5)'=0.
Bunocs 3zech oOmnil MHOXITENb 32 CKOOKY, GyleMm NMETL:
(¥ —5,5) {(x — 4,5)" -} (x — 4,5 |- (x — 4,5) -} 1 |-
+ [(x—4,5) — 1T} = (¥ — 5,5) (x — 4,5) {2 (x — 4,5)* —
' —2 (x—4,5)-}-4} =0.
Orcrona

x., =55, x,—4,5, x —_—_-_I_O_E:;LT

1 3,4

39. 13 BTOpOro ypaBHeHHs CHCTEMB HaXoOAmM, 4To y — 5=
=|x—1|=0 u, caeaosatenvho, y=35. TIlostomy mnepsoe
ypaBHeHne MOkeT OHTb 3amHCaHO B BHAE

y—56=1—|x—1]|.
Cnoxus sto YPapHeHie €O BTOPHIM, NOJAYHYHMI
2(y —5)=1. '
11
Orciona y=- .

M3 mroporo ypaBHeHHs Tenepb HAXOLHM lx-—][_—.—-_é—n

1 : 3
cnesoBatenbro, X——1=---. Iloatomy xl=.——,],—, X =
CucTema uMeeT JBa pellems:

x._—.:—- yl=——-' X =
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40. I'pynnupoekofi uneHoB npusexeMm JieByIo 9acTb K BuAy

ety —17F(x4-29 4 1)) =0.

CnenoBatensHo,
2x4y—1=0, x-4-2y-}-1=0,

x=1 y Yy=—— 1.
V¥xawenm eure oxus cnocol pemenns. Pacnonowus B nesof HacTH

cnaraeMpie mo YOHBAIOIIMM CTeMeHaM X, HOAYYHM KBaApaTHOe
ypaBHeHHE OTHOCHTENBHO X:

5* -} (8y — 2).x (5" 2y+2=0. )

D70 ypaBHEHWE MNP REMECTBEHHHX 3HAYCHWAX Y WMEET Bele-
CTBEHHHE KOPHH TOFAa M TOABKO TOrAA, KOTHA €ro JUCKPHMH-
HaHT HeOTpHIATENeH, T. e.

OTKyAa

By—2)'—4-5(5y"+29-f-2)=0. = (2
STO HepaBEeHCTBO MOC/KE PACKPHTHA CKOGOK NPHHHMAET BHI '
—36(y+1)7=0. .

Tocnennee Bo3MOXHO Mumb 1mpH y=-—1, a TOrxa u3 ypasue-
nusg (1) caenyer, uro x=1. :

41, TlpeoGpasyem ypasheune K BHILY
[x 42 cos (xy)]* - 4[1 — cos® (xy)]=0.

O6a cnaraeMblx HeOTPHIATENbHE, TMO3ITOMY :

x--2cos (xy)=0, cos*(xy)=1.
. Orcrona cos (xy)=--1. B nepsoum cnyqaé HMEEM CHCTEMY

cos (xy)=1, x-}-2cos(xy)==0. '
Orciona x=—2 4« y___krr, rae k._O +1, 42, ... Bo
BTOpOM Cry4ae

cos (xy) =—1, x-—]— 2 cos xy =0.
Orciona x=2 u y=12t-(2m—[—1), rae m=0, 4=1, 42, .0
Takum o6pasom, ypaBHeHHe HMeeT JABe GecKOHEYHHE CepHH pa3-

JMYHBIX BeLIECTBEHHHX pemem{ﬂ npuqu 3HaYeHue X B KawaoH
CepHUH OJIHO H TO He.

42. Hckniouns z u3 faHHofl cucTeMu, GyAeM MMETb:
25y —(2—x—y)t=4¢
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WIH
at—dx 4yt —dy{-4=0,

(x—2)*+(y —2)*=0.
Insi Bel(eCTBEHHHX WICeA X H J 9TO BO3MOWHO TOABKO TIPH
w=2 u y=2,
W3 nepBoro ypasHeHust cucTeMs HaxoauMm z==-—2, Cucrema
HMEET TOVIBKO OJAHO BEUIECTBEHHOE pelueHHe:

x=2, y=2, z=-—2.

T. €.

43. MlepBoe pemenne. 3aMeTuM, 4YTO N0 3aRaHHEIM X
W y BHAYEHHE Z ONPelENAeTCA M3 MEPBOTO YPABHEHHS RHCT-

BeHHBIM 06pa3oM:
z2=x*-}y. (1)

Ioactapup 9TO 3HAYeHHe 2 BO BTOpPOC YypaBHeHue, nOﬁqu&H

#dxdy'dy=a
3TO ypaBHEHHE SKBHBAJIEHTHO YPaBHEHHIO
1\? 13?2 1
(x+'2‘> +()’+"2‘) =a-t5. @)
Eotn  reneps a+-;—< 0, 70 ypasHeHne (2) ue mmeeT Be-

IISCTBeHNBIX  pemleHnii, Tak Kak fpH BELIECTBEHHHX X M y
B «'IEBOi"l YacTH CTOHT HEOTPHLATEALHOC UHCAO. Ecan }l\e

a+ >0, To ypasHerne (2), a ¢ HUM M BCSI CHCTeMa, UMEeT,

0‘{EBHJIHO, Gonbllie OLHOTO pelIcCHI.
Cnenoaarenbﬂo, €AlHCTBEHHOE BCLIECTRBEHHOE peHIceHHe BO3-

MOXHO TOABKO TOrja, KOria a+7i-= 0. B sTom cnyuyae ypas-
Herne (2) NPHHKMAET BHI
1)\? ) 1\2
(#+3) +(s+3) =0

# UMeeT eAHHCTBCHHOE BEIECTBEHHOE pellIeHue! =

O] e

=—-—;— Orciona, Hafigs eure 2 u3 ypasHenus (1), sakaio-

YaeMm, YTO JaHHAs CHCTEMa HMEET €AHHCTBEHHOE BCLICCTBCHHOE

1
peuieHHe TOALKO NPH g=—=-— -, 3 HMEHHO:
1

— 1,1
F=—g V== =7
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Bropoe pemenne. Jlerko BHIeTh, 4TO €CAM JaHHAS

CHCTEMa MMEeT HEeKOTOPOE DeIUeHHE X ==X, y==Y,, Z==2,, TO

OHZ TaKke WMeeT ele ¥ Takoe pemeﬂue' X=y, =X,

z=z,. TlosToMy a1 eIHMHCTBEHHOCTH HEOGXOAMMO, HYTOGH

x= y. JanHasg cucTeMa TpU STOM YCIOBHH MPHMET BHA-
&t=2z2, 2x-}z=a.

"Hckawuasn z, nonyyuM KsanpaTHOE YpPaBHEHHE IS X:

2x*+2x—a=0.

Hnga. Toro 4yToOH ¥ STO ypaBHEHHe HMen0 eNHHCTBeHHHH Beuge-

CTBeHHHH KOpeHb, HEOGXOAMMO M JOCTATOUHO, UYTOOH MHUCKPH=-

MHHaHT ypaBHeHHs GBI paBeH - HyJIO: : '

D=2"—4.2(—a)=4(1}220)=0
Orciona a=——% H COOTBETCTBYHIIEE 3HAYEHHE x——-—-—;—
Mb npuxoXHMM B MTOre K NpEXHEMY peayabTaTy.

44, Ilycts x,, y,,—uexoropoe pelieHne cucTeMs. B cuny
NepBOro ypaBHEeHHs

1
[(xo+yo)—a]2_—xoyo+ zyn+2' (1)
: *0Yo
a COT/IACHO BTOPOMY YPaBHEHHIO

(x;'l_yo) —‘xo)’o"l" tya +-2-f-0% (2)
0 [}
PackpuBast B neBofi yacTu pasencrsa (1) KBaapaTHHE CKOGKH H
Bu!m’l'aﬂ H3 HEro paBeHCTBO (2), moaywm:

' —2a(xo+yo)+a

+ a’—}-b"

Tak xax @ n b peuiecTBenuH, TO yTBEpWIAEHHE NOKA3aHO.

OTCIOAa

45. Jlerxo suAaeTh, YTO CHCTEMA BCErAa 1IMEET pelleHue

x=1, y=1, z=1, (1)
OueBnano TaKwke, 4TO B ciy4ae , - : '
. a=b=c - Q)

Bce TPH. YDABHEHHS MPHHHMAIOT BHIX xty+t2z=3, u cncrema
o6nagaeT GeCKOHEYHHM YMCAOM pelIeHHit, :
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TMokaxeM, 4TO eciu ycaosie (2) He BHNOJHEHO, T. €. ecmn
cpenn uncen @, b M ¢ ecTb HepaBHme, TO peulenne (1) exuH-
CTBEHHO.

Cnoxup cHayana BCe TPH YpaBHEHHS JaHHOH CHCTeMH, 110~

nydaem: .
» (@atbo+o0)x+y-F2)=38(+}b-4¢).
Coxpa'mn Ha a-}b-}-¢, nafizen: .
styte=3 @)
Otciona 2=38 —x—y. TloacTarass STO BHpaxeHHe Mis 2
B MepBHe [BA YPABHCHHS CHCTEMH, OyleM HMeTh:
(@a—c)x+4-(0—c)y=a-tb—2,

4
(b—a)yx+(c—a)y=—2a-}b+}c. ; (4)
YMHOKad nepeoe U3 3THX ypaBHeHHH na ¢ —a, BTopoe HAaCc—b
U CKAajxuBad, Halizem: .

[—(a—¢) +(b—a)(c—b]x—(a—l—b—Qc)(c—a)—[—
+(c—b)(—2a-+b-+-c). (5)
Tax xak ypapHesne (5) ynosaeTpopsiercd nmpn x—1, T0 K03¢-
¢uUIeHT MpH X JOMKEeH TOXKAECTBEHHO NO @, b W ¢ copmajgaTh
¢ npaeoli yacTbIO ypaBHeHHs., PackpuB CcKOGKH B 060X BHpa-

MeHusx, ybexzaemcg B TOM, YTO OHH HeliCTBHTeNbHO COBNAJAIOT
M PaBHH

— -;— [26* —4ac-}- 2.c’ —2bc -} 2b* -} 2ac — 2ab] =
—— L la—ey 0 — o lc— b7

Takum oGpasoM, ecam cpeaH uucean @, b M ¢ ecTb HepaBHHe,
70 ypaeHenne () ymosieTBopseTcd AuwWb npH x==1. Hs ypas-
nennii (4) nocre storo nerxo cieayer, 4To y==1, a u3 coor-
nowenns (3)— 410 2==1. Takum o6paszoM, npH yCIOBHIH

(@— ey - (b —c)* (e — b 5£0
CHCTCMA HMEET C€ANHCTBEHHOE pClICHHE:
. x:], y:l’ z2=1.

46. Jlerxo BUMETH, YTO ecnH CPeAM Tpex uWcen a,, a,, a,
IBa YHGIAa PaBHH HYMIO, TO CHCTEMa HMeeT GecuHCJeHHOe -MHO-
%ecTBO pewennii. B camom mene, mycrn, nampumep, a,=0 u
a,==0. Ilonoxns Toraa x=0 u BWOpaB y u 2 TaKHMH, YTOOH
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yaoBneTBOPANOCh ypasuenue y-f-z==1, Mu yroBreTROpHM BceM
TpeM YpaBHEHHAM CHCTEMH.

ToaToMy, OTHCKHBAsA yC/lOBHE eMMHCTBEHHOCTH, MM MOMeEM
€pPa3y NpPeANONONKATH, UTO Kakue-nuOyAb /iBA YHCAA OTAMMHH OT
nynsa. ITycrs, nanpumep, .
_ - a,5%0 n a,50. (n
_ BuuuTtas M3 BTOPOro ypasHeHHs NepBOe M H3 TPETbEro ypasHe-
HUA BTOpOE, HAxXOAUM g x=—a,y=a,. Ortciona, B cuny (1),
cnemyer: :

__ I __%
] y=gx z=%x. (@)
ﬂonc‘rasnnﬂ STH BHpPAXCHHA B MNepBoe ypasHeuue, HOIly'-ll{Mt
a a ’
% (14a,4-242)=1. 3)
~ay ' a,
STo ypaBneHHE Pa3peWiNMO JHWB NPH YCAOBHHM, YTO BHpa-

Wenue, crosauiee B cKOOKe, OTNHYHO OT HYAL.
YuutnBan (1), MM NPHXOANM K YCJOBHIO

D=a1‘_1: ~+ 4,0, a,q, +axazao 0. ) (4)
Mpu Bunonnennn storo ycrosus 13 (3) u (2) Haxommy:
aa aa a,a
r=t y=t =Y @)

DTH TPH uncra 06pa3syloT pelieHHe CHCTEMH M MPATOM, KakK 3TO
¢ienyer u3 ciocoba X nony4eHHsa, €ANHCTBCHHOC.

Taknm o6pasom, ycnosue (4) fBAsSETCH HEOGXOMMMHM YCMIO-
BHEM TOTO, 4YTO CHCTEMd HMEET W MPHTOM EIHHCTBEHHOE pe-
wenne. ,

Jlerxo mposeputs, UTO ecAu GW BHAYajNe MH NPEANONOWIIIN
OTAUYHOH OT Hyns Apyrylo napy uucen a,, a, Wi a4,, a,, TO
4HANOTHYHOE paccyxkaeHne mpuseno O Hac CHOBA K ycioBHIO (4)
H Kk ToMy we pemenmio (5). Tax kak, manee, n3 yciosna (4)
cnexyer, yTo x0T OH OIHMAa M3 TPeX NAP YHUCEN OTIHIHA OT
Hynsi, TO YKa3aHHOE YCJOBHe SBAfETCH He TOAbKO HeOOXOMUMHIM,
HO H JOCTaTOYHBIM.

47, CnoxuB Bce ypaBHEHHS CHCTEMH, Haiimem: :
. 2@t at...ta,)
xl+x:+"'+xn—‘v n(n4-1) s (n
IlpaByto uacts 5TOr0 ypapHenus oGo3naumyM uyepe3 A, Buuntan
TeMepp H3 NMepBOTO YPABHEHHS BTOPOE, MOTydYaeM:

(o5, 4. oo 4 x,) —nx,—=a, —a,.
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B cuny (1) umeem: .
‘ A—(a,—a)

= .
BooGme nas nonyyennsi x;, (1 << k<< n— 1)BuyTeM u3 k-ro ypas-
nenns (k- 1)-¢ ypanﬂeuue. Ananoruyno npeaslaywemy Hafigem:

ox, =A==y -
n

Haxonen, BuynTas u3 MOCMENHEro ypaBueHusi MepBoe,’ MOAYHM:
A—(a,— a,)

x=

X =

n n
Haiigennne 3HayeHHs MOXHO OGBeIMHHTH B eauHo# dopmyne:
N — a.._.a.
x,._—_-f_l_(_!_n‘_l) (1<<i<n) 2)

n
(3mece mon @,,, ChelyeT TNOHHMATh al).' Henocpencreennoii
nojcraHoBkofi yGexcnaeMcsi, 410 HaGop uncen (2) neficTBuTesb-
HO YIOBAETBOPAET BceM ypaBHeHuaM cucteMmsl. Takum oGpasom,
JaHHast CHCTEMA HMEeT EJHHCTBEHHOE pellleHHe.

48, Cnoxmus Bce paBeHCTBa, NMOCIe AedeHHS HA 3 NOay4mM:
xl+x2+x3+"'+x100:0' (1)
Jlepag yacTb 9TOrO HOBOTO PABEHCTBA HMeET CTO C/1araeMux, H
ee MOXCHO mpencTaBnts B Qopue
(552 - b ) )
“H-x,,,=0.
Ho xaxzas u3 cymm, cTtosuias B cko0kax, passia O B cuny ucxozx-
HbX paseHcts. [lostomy x,,,=0. AHanormeo nepecTasnag x,,
Ha NepBOe MECTO H npexcrasass paseHcTso (1) B dopme
(Kr00 %1 2,) - (0 - A=) A= oo (g g, %00+
) +x99=0’
Hafinem, yto x,,=0. Ilepesoas 3aTeM X,y Ha IepBOe MECTO M

CHOBa TPYNNHPYs C/laraeMsie mo TpH, MW yGeaHMCH B TOM, 4TO
X,=0 u 1. A. Takum oGpazox,

=X150=0,
yto H TpebOBANOCH ‘NOKA3ATh. )
49. 3aueyas, uTto pa:)tixocn, JABYX ypaBHeHnil npemnaraemoit

CHCTEMH Pa3naraercsi Ha MHOXHTENH, o0pasyeM pa3HOCTH mep-
BOIO YpaBHEHMs H BTOPOrO, THEPBOrO YPaBHEHHUS M TPETHEro.
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TTonyuennnie TaxuM o6pasoM JBA ypaBHEeHHS BMECTE C TPEThHM

YpaBHEHHEM HCXOAHOH CHCTEMH COCTABAT CIEAYIOULYIO CHCTeMY:
(1 —w) (4w —1)=0,

(v~—‘w)(v+w——1)=0 1))
wfutv=2.

Oqemumo YTO BCAKOE peIIEHHe HCXONHOM CcHCTeMH YHOB-
netsopier cucreme (1). Tax xax, m o6patHo, Bce ypaBHeHHd
HCXORHOM CHCTEMH MOrYT OHITh NOMY4YeHH IyTeM CHOXEHHS H
BHYHTaHHsI ypaBHeHH#t cucTemu (1), To mob6oe pelieHne cucre-
Mu (1) sBnsieTcsl - pemieHHeM HCXOXHOH W, CNIeN0BATEeNbHO, STH
CHCTEMB DPaBHOCHUMbHEL

Cucrema (1) pacmanmaercs Ha crlelyioune 4YeTHpPE CHCTEMH:

t—aw=—0, u—w=0,

I v—w=0, q{ v}+w—1=0,
o +u =2 v+ utv=2.
utw—1=0, ' u4+w—1=0,

. v—w=0, v, v-+w—1=0,

wtu'tv=2. = | &}t ov=2
B cuny cKasawHoro OYeBHIHO, YTO BCE PEUIEHHsT STHX ye-
ThIPE€X CHCTEM H TOJBKO OHH HBHﬂDTCﬂ pemieHnaMHu HCXOJIHQﬂ
cuctTeMy. Kawaas u3 yeThpex RNaHHHX chcTeM Ge3 Tpyaa cBo-
HHTCA K KBAJIDATHOMY YPAaBHEHHIO W uMeeT ABa pewenns. Ilpu-

BeJleM COOTBETCTBYIOUIHE pellenus (u, v, W), OMYcKas BHKJAAKH.
Pewenna cucremur I:

(—1-;;_1/17, -1+V17 —14;1/1‘7)’

(—1-;1/]‘7’ —1:V1? -1;1/17).

Pemtenns cucremu IIt
©, 1, 1) (i -1 ‘—l).

H ] ] 2 H ‘ 2 b B 2
Pewenns cucremuw III: ] '
(1,0, 1) (__1_ 3 ._--_1_),

. 1 Vy ’ 2 9 D)

Pemenna cucremu IV: .

. S 1 .3
(1,1, 0), (.—."2-; -3 7
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Takms oGpasoM, ucxoaHas CHCTEMAZ HMMeeT BCero BOCeMb pe-
tenstif,

650. IMepeMHOWHB NeBuE I NPaBLIC YaCTH ypaBHeHuH, NOAyyu:
ne=g__
(x,%;...x,)" " '=agaq,...q,
0TKyaa

-2
XXX, =""y 0 0,...0, _ (1)

k-e ypaBHenHe CHCTEMH NepemiieM B Buie
2 .
X ==X,y Xy
Ozciona, B cuay (1), umeem:

=
x, =_—]/-_l/_“_;§i (k=1,2, 777, n).

IlpoBepkoli yGenaaemcs, 4TO 9TOT HabOp 4HCEN YHOBNCTBOPSET
HexonHolt cucteme, TaxuM oGpasoM, 3alaya HMEeT eXHHCTBEHHOE
peuresue.

61. 3apetun cnayana, yTo npu @ =1 CHCTeMa NPHHIMAET BHI
(x-y 2 =F,
(x+y -2y =0,
(xfy-+2)=m
Ora cicTeMa HMeeT pelenie AN npn JOMOAHHTENBHOM YC/IOBHI
B =1*=m". (1).

Tlpu atoM ycaoBuu, oyeBnaHO, noayyaercs OGeckOHEYHO MHOrO
peuternil, B panbhelfiieM Mul MOXeEM, TakHM o06pa3oM, npenro-

JIOKHTB, 4TO

astl. (@)
CnowuB BGE YPABHEHMS CHCTEMH H TONOXMB JUIS KPATKOCTH
x-ty-tz=t,

DOy UM
fla-}-2)=r -1 m’

Tak kKak no YyCJIOBHIO 3anayH npapas 4acTb NOJIOXKHTEALHA, TO

npu a==-—2 cuctema BooGue ne umeer pewenuil. Cunrag
B azt—2, (3)
HaXOJHM:
_ LR fmt
t=x ) T (4)
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Hpeo6pasoaa3 Janee. ypaBHEHHSE CHCTEMBl K BHILY
ttita—Nx=~F,
tttla—Ny=2,
£4-tla—Nz=m,

MH OTpejennM OTCIORa B COOTBeTcTBHH C (4) ‘ABa naGopa 3Ha-

yennft X u y:
V_a+2_-k’(a+1)—-l’-—mz
RABrm a+2@@—-1
]'/'_a'-;-—z 2(a--1)— & —m?
Bodm (a4-2@—1)
]/' a2 milaf-1)—k 12
B-rfm @+42)@-1 ° /
TpoBepko#t ycTanasnusaeM, 410 ofe TPOHKH YHCEN YHOBNETEO=

pSIOT- uexomnoft cucteme. Takum o6pasoM, 'B- ofuleM cayuae
(@551, as=-—2) cucreMa uMeeT ABa PAINUUHHK DELICHAS.

X

Il
H

H-

y=

2=

H

52. BosBoms nepBoe ypaBHeHHe B KBAIpPaT H BHYHMTAA U3
TIOJIYYHBINETOCSI COOTHOLIEHHS BTOpPOe ypaBHenne, Hahnem:

xy+yzf-2x=11. (n

B cuny TPEThero YPAaBHEHHst QTCIONA CNelLyet:

(xy)* 4 3xy — 10=0.
Pemas sto ypasnenne, nonyuaem:

(9),=-+2, (£9),=—5. )

PaccMoTpuM Tenepb Be BO3MOXHOCTH. '
1) Nycts ‘
xy=2. - ®

Wcxmouus x-}-y n3 nepeoro m TpeThero ypaHennl HCXOAHOM
CHCTEMH, MOAYYHM CIeAyIOHIee 'YPaBHEHHE OTHOCHTENbHO 23

2t — 62 -+9=0..
Orciona caenyer, uro 2V =3.
IMepBoe ypasnemwe MCXONHOR cHCTeMH TOTAA AaeT

x-}y=38.
Pemasx 3TO YPABHGHHE COBMECTHO C ypaBHexneM (3),. nonyqaeu.
(1) =1, y()._2
.x§’=2, W=1.
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2) Hycte Teneps B cooTseTctBHH C (2) _
Xy =—3, (4)
M3 nepeoro M TpeTbero ypaBHeHHil TOrAA MOYYmM:
2'—6z-16=0.
STO ypaBHEHHE HMEeT HeBelleCTBeHHbE KOPHH, H, CeJL0BaTebHO,
JanbHeHILKe HCCNAeA0BaHuA, CBA3aHHHe ¢ yclroBHeM (4), MOXHO

He MPOBOJAHTD.
Taxum 06pasoM, BO3MOWHEIMH BELIECTBEHHLIMH PELICHHSIMH

ABAKIOTCA JHWb CleAylolWie TPoHkn uucen (x, y, 2):

(1, 2,3) u (2,1, 3).
ITposepkoit yGexmaemcs, 4To 06e OHH YAOBIETBOPSIOT HCXOMHOM
cucteme. Taxum o6pasoM, Bce peuseHHss CHCTEMH HAHIEHH,

53. Jlerko. 3aMeTuTb, 4TO JieBhe YacTH ypaBHeHM MOFyT
OuTb pas/lOKeHH HA MHOXKHTENH, B pe3ynbTaTe 4ero cHCTeMa

NPHHHMAET BHA
(x+y)(x+2)=a,
() (y+2)=0, (1)
(x4+2)(y+2) =c.

[Monoxuy st KpaTKoCTH

x-Ly=u, x4z=v, ytz=w.

Torzna
uv=aq,
uw=1~o, (2)
v =rc.

Tepemuoxne Bece ypaBneHus, Hafiges:
(wvw)® = abe,
OTKyAa
wvw =V abc.” (3)
Tenepb yxce naxowmenne Bcex peuwennff cucteMs (2) e
DPeAcTaBasieT - Tpyada. Bubupas B dopumyne (3) cHayana smak
INOC, @ 3aTeM MHHYC, YCTaHaBAHBaeM, 4TO cHcTeMa (2) wuMeer
JBA peuleHHd:
_Vak
1= ¢

(4)

1 a

s 'Ul='

@ Vak
P W

I

u =:_l:j_? . (5)-

__—Vabe __—Vabe
——T'—) 2 b !
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OCTae'rca PEelINTh JBE CHCTEMH ypanﬂeuuﬂ
x4ty=u,
x4-z=—0, ()]
y+z=w,

nonyuaoupecs B pe3yAbTATE MONCTAHOBKH B MpAaBHE YaCTH

ypasHenu#t 3navenntt (4) u (3).

Cnoxus Bce ypasuenns (6), nonyunM x -+ y -} 2= "i_;ii”i .
- Otciona, B cuny (6), nerko cremyert:
p=tteow o, poote
. P u —]— vtw 7

Taxum o6GpasoM, HCXOXHAA CHCTEMA HMEeT BCEro JBAa pelIeHHd,
KoTOpHe onpeaensioTcst dopmynamu (7) mpH MOACTAHOBKE B HHUX
aHauennit (4) u (5).

54. Cnoxus Bce ypaenenus, Hafinem:

. a2+b2 cz
syt xzfyr=SETEE o
B cuny ypaBHeHnit cHCTEMH Temepsb JErKO IOyyaeM:
2 2 __ 2 B
==t )
2 __pt 2 -
xz:‘l———2—+i=i3, i (2)
—a’ b’ c’

. Mu BBenn zmecy s ynoﬁcTBa coxpam.eﬂuue o003HayeHns aaa
NONYYHUBIUMXCS ApoOeH. 3aMeTHM, uTO ecaH HCXOAHAA CHCTeMa
UMeeT pellleHHe, TO B HAlMX yCAOBHAX BCe TpH uncaa a, B
U Y OTIHYHH OT HyaAs. B camoM nene, mycTh, Hanpmumep, o ==0.
Torza fy==xyz*=0. Cnoxus mepeoe ypaeHenne cucremn (2)
CO BTODHIM H TDPETHHM, MOMYYHM:

a*.—_.-p, b’:’{, ,
oTKyAa a®h*==0, uTo NPOTHBOPEUNT YCAOBHIO 3ajaud. Takim

o6pasonm, aBys«éO Cucrema (2) nosToMy B TOYHOCTH cOBMajgaer
¢ cucremolt (2) mpenmaymefi samaun. Cnenosartensko, STa



134 PEUIEHHA M OTBETH. AJNTEBPA

CHCTEMA HMeeT ABA peuleHH:

o=V, Vel YV,
—V ady — V a8 — V a8y
= T{ By = 1p by 2= 7a e )

Jlerko mpoBepnTh, YTO.9TH We ABa Habopa wYucen yIOBAETBO-
pAIOT ¥ HcxoxHoll cucteme. TaxuM oGpa3oM, Bce pelucHHs cil-
cTeMH HcuepnupaloTcsl peutennsasu (3) n (4).

55, TTonoxcts
x+y=u xtz=v, y-tz=w.

Toraa cicrema sanumieTcst CACAYIOWMM 006pa3oM:

u--v =auv,

u - w=\buw, (1)

v+ w=cow.
Ouesuznno, cicTema (1) umeeT caexylowiee peiuenie:

y=0, v=0, w=0. . (2)

adeTum eme, yto ecau #==0,-To 13 mnepsoro ypaeuenns (1)

cnegyetr v=0, a Torza u3 TpeTnero ypasHeums w==0. Orpa-
HHYHMCH [HOSTOMY PAacCMOTpPEHHEM TeX c/iy4aes, KOria

uvw == 0.
Ha cucremun (1) naxommr:

11
v iz &
1 1
{U—+TI_— b:
1 1
Lt t=c.
w v

Dra cueTeMa MMEET TOT We BHA, 4YTO cucteMa (6) B pemenun
3agaun 53. IlpuMeHss TOT e npueM, NOAy4aem:

1 __adb—c ]
w2 ’ I :
—b
== @)
1__ —atbte |
w 2 ]

Ortciona caenyer, 4to cuctema (1) MOXeT HMETh peuieHme, OT-
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THYHOEe OT peluenus (2), AMIIL NIPH JONOMHHUTEALHOM YCIOBHH

a+?—c_a;é0 a—bte=p%0, } (4)

—a-+b-te=y5%0.
Ecnn yenosue (4) Bunonneno, 1o w3 dopmyn (3) susoanmi
‘ S 2 2 2
U=, ”——B-, W= (5)

Ing 3aBepmennss OCTaeTCHd PeHINTH JBE CHCTEMH:

2
xty==,"

xt+y=0, - ;
x4-2=0, (6) x+z=T7 ’ )]
y+z=0. 2 )

Ipn stom cucrema (7) BO3HWKAET JAWWb MPH BHIOMHEHHH YCAO-
Bust (4). OGe cHCTeMH HMEIOT NO onHouy pewennio; cucrema (6)
HMEeT pelieHne

x=0, y=0, 2=0,
a cucrema (7) mmeet pemerme

x—'—+'—'—'.;" y= +_
p=—tt g +—

Taxum oGpasoM, ucxonHas cxmema uMeeT Ui HYyAeBOE pe-
wenne: x=y=—=2z=—=0, a npn BHNONHEHHH IONOJHHTEABHOTO
yeaosus (4) eme onno, onpenenseMoe dopmynamu (8) u (4).

8)

56, Tlo BHAy BTOPOTO YpaBHEHHA CHCTEMH 3aKJAIOU&EM, 4YTO

x50, y=5%=0 n z5~0. Tlpusens nesyw uacTh BTOPOro ypas-

Henns K oOuleMy 3HAMEHAaTeNo, NOAYYdeM B CHAY TPETHEro
ypaBHeHHsT

xyz=27. : (1)

YMHOWHB Janee TpeTbe YpaBHEHHEe Ha 2, OyleM . HMeTh,

yuuthBas (1)
27 -} (x+-y)2*=272.
Moncrasus ciona x-}-y=9—2z 13 Nepeoro ypaBHEHUs CHCTe-
MH, TONYYUM: , )
2*—92' 272 —27=0, .
um (2— 3)*==0, Tostomy 2z=—23. Tloactasus STO 3HayeHue
B nepsoe ypasHenne u B (1), Hafimem, uyto X=3 u y==3,
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TMocnenuee, BopoueM, MOKHO .OHIO NPENBHAETH, TAK KAK BCe
HEU3BECTHHIE BXORAT B yPaBHEHMSI CHCTEMH CHMMeTPHuHO. MTaxk,
€C/IH CHCTEMA HMEEeT pelleHHe, TO MM MOXKET OKasaThCf JHIUIb
Tpolika uncen x=3, y=3, z=23. llposepkofi yGewxmaemcs,
4TO DTH uYucaa JeficTBiUTEeNbHO OOpasyloT pemiende. Taxum 06-
pasoM, CHCTEMa HMeeT M NPHTOM CAHHCTBEHHOE pelileHie:

x==3, y=3, z=3.

57, ToxcTaeus x-}-y W3 mNepsOro ypaBHeHHE BO BTOPOE, |
TOJIYYHM: : !
xy-+z(a—2)=a"
Buecst oTClona xy B TpeTbe ypaBHeHie, GyaeM HMETb:
2—az*ta*z—a*=0.
JleBas 4acTs JICTKO Pas3iaracrca na MUHOMKITE/ILS
(2 —a) (2 —ai) (2} ai)=0.
Orciorna _
2,=a, z,—al, 4=——al.
[ToacTaBinB z==a B MNepeOoe M BTOPOE YypaBHEHHS, WpPIIEM K
cicreme
x4y=0, xy=a
Orciona x=--ia, y==I"ia, npuueM JAErKO TNpPOBEPHTb, YTO
o0e Tpoliku uHcen (x, y, 2\
“ (ia, —ia, @) u (—ia, ia, a)
YIOB/ETBOPSIOT MCXOAHOM cHCTEMe. AHANOTHYHO HAXOAHM eiue
XBe NapH peiieHHdl, COOTBETCTBYIOINX 3HAYCHHAM 2, M 2,

(¢, —ia, ia), (—/ia, a, ia), [(ia, a, —ia), (a, ia, — ia).

TaxuM 06pason, CHCTEME YIOBIETBOPSIOT IECTh YKA3aHHHIX HAMU
pewieHuil I HMHI HCYEPNHBAIOTCH BCe pellieHHsi CHCTEMH.

K stoMy ke pe3yibTaTy MOXHO MPHATH H GoJiee KOPOTKIM
nyTeM, ecniu oGpaTHTh BHUMAHHE HA CBA3b pelueHHil paccMaTpu-
BaeMOH CHCTEMH C KOPHAMH KYGHYECKOrO ypaBHEHHSN

£ —at* t-a*t—a*=0. (1)
B camom mene, cormacio dopmynam Buera (em. (2), ctp. 10),
TPH Kopus ypasneuus (1) {,—a, {,=—ia, {,==—ia, 3anyMe-

pOBaHHHE B /IOGOM MOpSAKe, 06pasyioT pellieHHe paccMaTpHBa-
cyolt cucremu. Taxuy oGpasoM, Mu ywe umeem wmects (3!) pe-
mennl. IloxaxkeM, 9TO STHMH DIECTHIO PEUICHHUSIMH HCYEPML-
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BalOTCA Bce pewenud cucTemul. HelcTBuTensto, nycth (X, ¥,,
2,) —HexKOoTOpOe peulieHHe CHCTeMH. PaccMoTpum  ypaBHenue
TpeThell cTemexHu :

(t—x,)(t—y,) (t—2,)=0, (2)
KOpHAMH KOTOPOTO fB/AIOTCA YHCAA X,, ¥, U Z,. PacKpuis cKOGKH
B ypasteHHH (2) H BOCMOJB30BABIUHCH PABEHCTBAMH

X4yt =a

xlyl +ylzl +xlzl =a2’

%92 =a’,
MB OOHapyxuMm, 4to Yypastenust (2) u (1) coenanaior. Cneno-
BATENbHO, X,, ¥, H Z, fBAAIOTCA KopuaMmu ypasteHus (1), uro

H TpeGOBanOCh NOKa3aTh. ITHM ke 3aMeyaHHeM MOXHO OHIO
Oul BOCMO/IL30BATHCH H NPH peMICHHH NpeAnaywel 3amayn.

58, TloacTaBHB X 3 MEepBOTO ypaBHeHUS BO BTOPOE, NOAYYHM:

3y* 4 2*=0. (1
B cnny Tperbero YPaBHEHHS OTCIOJA clellyeT: _
: 3y? —xy=0. (2)

[ToaroMy nuGo y=0, nuGo x=3y.

B nepsom cnyvae (y==0), cormacuo (1), nmeem z—0,
a B CHAY NEpPBOro. ypaBHEHNA CHCTEMM n x=0.

Bo BTOpoM ciyuae, NONCTABHB X M3 PpABEHCTBA X=— 3y BO
-BTOPOE YDABHEHHE CHCTEMH, MOAyUHM:

2y* |- 4yz=0. - (3)
- Ecom tereps y =0, TO MbH NPHXOAHM K YK€ PacCMOTPEHHOMY
nepsoMy caydaww. Ecai e y =-—22, TO 3 ycnosua (1) 3a-

Kmoyaem, uyto z=0, a, caeposatensHo, y=—=0 u x=0. Y-
BepkaeHHe JOKa3aHo. :

59. M3 Toxnmectna

-y 4-2) =2y 2t 2y -z f-y2), ()
B CHJy 1epBoro #u BTOPOro ypanﬂemm CHCTeMbl no.nyqaeM'
xy 4 xz - yz="0. (2)

PaccMOTpUM Janee TOXLECTBO, NMOJYYaeMoe BO3BEIEHHEM Tpex-
Y/leHa B KyO:

ey a =ty 24 3y 3% 3y
-} 6xyz-|-3x2* +3y*z -}-3y2°.
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[IpaByl 4acTb ero MOXHO npencrasmb B BHIE -
3
# 4y f 2 Bx ey b xz b9 Hy Gxbyz b
+ x2) 432" ().
CnenoBaTebHO, W3 TOWAECTBA (3), B cuay ypassenuil cucteMul
H paBeHcTBa (2), BHTEKaeT, 4To
82% (x +y)=0. (4)
PaCCMOTme B CBS3H C 9TUM IBa CAyuad:

1) Ecant 2==0, 10 cornacuo (2) xy=0. Yuyurwsag nanee
Nepeoe Yp4aBHEHHE CHCTEMH, MB TIPHXOINM K IByM HaBopau
8HayeHuil: . .

x,=a y,=0, z,=0 - )

x,=0, y,=a, 2,=0. (6)
Jlerko Biaerts mpn stoM, urto dopuyau (5) 1 (6) onpeaeamior
IBAa pPeIUeHHS MCXOMHOH CHCTEMH.

2) Ecny x-I-y=0, 710 u3 ycnosus (2) cHoBa modyuyaem
xy=0 un, cnremoratenpHo, x=0, y=0. W3 neproro ypasue-
HHSL CHCTEMBl TOFZA CJelyeT, YTO Z==4g, Il MH NPHXOIHM K eule
OIHOMY PEUIEHHIO HCXOZHOH CHCTeMHE:

Xy=0, y,=0, z,=a. (7)
Taxum ofpasom, npit ycnoBunm a=%~0 cucreMa HMeeT TPH pas-
JIMYHHX pelleHis, B cayuyae we a=—0-—ommup o#HO HyAeBoe

60. Packpus cxkofkn, samiwueM BTopoe YpaBHeHHe B BHIE

'ty 24 8xy 4-8xz-} 3yz=1,
(x+y+42) +xy+rxzfyz=1.

Orciona, nenoab3ys mepsoe ypaBHeHHe CHCTEMH!, MOMyYaeM:
5y xzt-yr=—3. ()
Tperbe ypaBHeHHe CHCTeMH NPEACTABHM B BHIEC

%59 4 %2) b3 (2 29) -+ 2 {52} y2) = —6.

Torma, npunnmas o Buumanne (1), Gyzem uMeThb:

*(@-fy2) 4y B+ x2)4-2(3 - xy) =6,
sfyt24-xy2=2, |
| xyz=0.

U

61§34

TO e‘
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Mu npuxommm k cnemyiomefi: cncrese: - .
x+4y-+tz=2,
xyt-xz+-yz=—3, @)
-xyz=0.
U3 nociendero ypasHeHHs STOH CHCTEMH cleAyeT, 4TO, MO
Kpafinell Mepe, ONHO Hem3BecTHOe  paBHO Hymo. IlycTh x=0;

y+tz=2, yz=-—3,
oTkyna mibo y=3, z=—1, mubo y—-—1, z=3. Anano-
rMYHO paccmarpuBalores caydag y=—0 n z=—0. Taxum o6pa-
30M, nomydaeMm mecTh pemwennii (x, y, 2) cucremm (2):

0, 3, —1), (—1,0, 3),
(0, —1, 3), (3, —1, 0),
(3,0, —1), (—1, 3,0).

- Toraa

- Jlerko mpoBepHTH, YTO BCe STH HAGOPH UUCEN YROBACTBOPAIOT M

ucxoanott cucreme. Taxnm o6pasom, 3anaua uMeer mectsb pemenni.

61, PackpuB ¢k0oGkH BO BCEX TPeX YPaBHEHHAX, 34METHM,
YTO €CAH M3 CYMMH MEpBHX ABYX YPaBHeHmit BHYeCTh. TpeTbe,
TO MOMYHUTCH ypaBHeHie

(x—y+z)’—a—b+c. (1)

Tloctynas ananoruyHo, Haiinem:
(x+y—z)’—a+b—c, (2)
y+z—x)=btc—a. (3)

Jlerko yéenmbcsx B TOM, 4TO H, HaA00OpOT, HCXOAHAs CHCTeMA
ABNAETCA ClencTBHEeM cucreMd ypasuenuft (1), (2) u (3). B ca-
MOM Jiene, ClOXHB, Hanpmsep, ypasHenus (2) u (3), Mu nony-
YuM BTOPOE YypaBHEHHe HWCXONHOH cHCTEMH H T. A. Taxum

" 0o6pasoM, HCXOHHA® W MOAYYEHHAS CHCTEMH PABHOCHILHH.

IMosToMy ZocTaToyHO HAlTH BCe pelIeHHs CHCTeMH - ypaBHenuil
(1) (2), (3). Tonowum anst coxpalenns

Va—b+c=b, Vatb—c=c, Vbtc—a=a,
Torna cmcrema ypasuwesnit (1), (2), (3) pasnocuabna caenyio- -
I{HM BOCBMH CHCTEMaM TepBof CTeneHH:

x—yt-z=2b, A
xby—ze—rte, (4
—x—}—y—l—z_-—l—a ’
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BuOupast B NpaBHX 4acTax BCIOLY 3HAK IUNOC, JIETKO Haiizem
cAeAylollee €IHHCTBEHHOE pellieHHe COOTBETCTBYIOWEH CHCTeMBI:

__b+e —4tq b +4a
T YE Ty AR T

KomGunupys BceMH crnocoGaMi 3HAKH B MPaBHX YacTsx, Mbl Hail-
JieM €elle ceMb pelleHnit: .

(—b1+"1 &+ —b1+a|) (bx"""l a4 —6 Ql+a|)

2 ! 2 2 ! 2 0 2 2
b+e¢ —a,+c¢, b —a, —-b—¢ a—c¢ —b+4q
2 2 ’ 2 ? 2 ? 2 ' 2
—=b+te —a4¢ —b—aqg
2 2 2 ’

by—¢ —a,—¢ b —a,
() 3 9 3 2 k)

?

7—bl_cl —a4,—¢6 —b—a
2 T2 T2 )¢
YKa3aHHbIMH BOCEMbIO pEeHICHHAMU, O4Y€BHJIHO, HCYEPNHBAIOTCS
BCC pEWICHHST CHUCTEMBbI. .

62. Ilepennwem TpeThe ypaBHEHHE CHCTEMHl B BHHEE
2 ofay —z (s y)=2. (1)
Toncrasnas cioma 2z*° u3 BTOporo ypasnehns, a z{x-Fy) us

TIePEOrO, MONyuaeH:

Xty xy—4T —xy=2, mm (x+y)’—49

OTciona
xty=dT. b)

CnowuM fasee BTOpOE ypaBHEHHE C MepBhM, 06€ 4acTH KOTOpPOro
NpEeNBAPHTEIBHO YMHOKHM Ha 2, B pesyibTate mosyuum:

.

(2 9) 422 (0 -y) =94 - 2* (3)

Pacemotpuu Temeps nBa cayxas.

1) Iycts cuavana B cdopmyne (2) BuGpan 3uak mmoc, [ox-
cTapnss TOria x-+y w3 ypasHenns x-}-y=7 B (3), nonyuaes
2" — 142-}-45=0. OGosna4as KODHH 3TOTO YPaBHEHHSH 2 u

2{), natinem: 2{0=9, 2{N==>5. Mlpn 2z==9 u3 ypasuesna (1)

crenyet, uto xy==—16. Pemwas 3To ypasHeHHe COBMECTHO
¢ x-}-y=7, naxomm::

@ 7T+VT1i3 --{1)__-7—1/"1-13
=T =T

X1
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H

(,,__7—Vm ygj=7+ViT§'

X3

Ecin we z=35, 10 u3 ypam{emm (1) caenyer xy =12, Pemus

CHCTeMY
. xy = 12 xty= 7,
noayuny x{N=4, y{P=3 n x{0=38, y(N=4.
‘ 2) B cayuae x-ty==—7, nocrynas ananoruumo, no.uy-um
ypaBrenne  2°-}- l4z—|—45—0 Ero kopun zZP=—9,
2P =—25. Peuns Aaee NOCIENOBATENLHO JBE CHCTEMH ypap-

HeHuﬁ
xy=—16, x4 y=—

xy=12, ?C—-l—y::—'T,
3 mneppoft cucTeMw nakmem:

-7V 113 9 —74+VTI3
P ==IZVIB o —T4VID

n

u

‘@  —T4+V1B y —71—VT113
x§)="‘ '_*—2‘ ’ y§)= CEEE

a U3 BTOPOH CHCTEMHI

H=—t, yP=—3

p=—3, yp=—t.

U3 namux paccywaennfi cnepyer, 4TO PeICHHAMH MCXOMHON
CHCTEMH MOTYT OWTb AMIIbL CJeAyION(Me BOCEMb TPOEK uHcen
(x, y, 2)

(7+;/113’ 7—1’2/”1‘13’ 9), ‘ (7_;/m’ 7+;/m' 9>’

3,8, 6, 45, (S0 ZTHVIE o)
—7T4+VI8 —7—
(e rm ) s
' (—3, —4, —5). :

Tposepkoit yéem.uaemcn B. TOM, 4YTO BCC OHH . fIBARIOTCA peie-
HHUAMH.
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63. Ilyers x,, X,, ..., X,— BELIECTBEHHOE peMICHHE CH-
creme. Yucna x, (=1, ..., n), oyesBHaHO, NOMKHH OHTb
oauoro 3Haka. llpenmonoxum st onpelieNeHHOCTH, YTO BCe
X, >0. B npotuBHoM cayyae MW 68 MOIAIM TNOMEHSITH 3HAK
BO Bcex ypaBHeHusx cucteMul. IToxamem, urto .

5=V2 (k=12 ..., n). (n

2
(a=2)=0

PackpuiBag cxoOxu u npuGapnss ¥ oGenM yacTaMm 8, nony4aem:

B4 58
%

Hmeem:

O1ciona

(2=
_ (xk —{—}2;) =2V2.

B cuny ypaBHennft cicteMu OTCIONA caemyeT Hepasenctso (1).
Cnoxup Tenepb BCe YPABHEHMst CHCTEMH, UONYYHM:

i 2 2 2
otxtoty="4c4 0 2)

4 2 n
Tipn ycnosuu (1) paBencTeo 3zech, OYeBHAHO, BO3MOWHO JIHUIb

B TOM -Clyude, KOTAAQ Bce HemsBecTHwe pasun /2. Tak xa

JIEFKO NMPOBEPHThL, YTO HAGOP uUMCeN X,=X,=... =x,=V2
leOBJIeTBOpﬁeT HCXOJ].HO“ CHCTEeME, TO CHCTEMA HMeeT H npuUTOM
JIHb OJHO NMOJOXKHTEAbHOC pemeHue. [Tovenss 3HaK Y 3Haue-
HUil HEN3BECTHDHIX, MU TIOAYYHM €lle OO0 BEUEeCTBEHHOE pelienne

H, CJIeJ0BaTeNbHO,

x1=xz="‘:xn=—V2' ]
Otumn ABYMA pelIEHHSMH, TAaKHM o6pasoM, HCUEpPRHBAIOTCH BCe
BEIICCTRCHHBIE pelleHsl.

64. Iycts x, y, z—peiueﬁne cicTeM. Bopawas x w3
NepBOro paBeHcTsa M MOACTABAAS BO BTOPOe H TpeThe, HalmeM:
(@—b)-+(c—b)y-+-(d—b)z=0
(@* —b*) - (¢ — %)y |- (@* —b*)z=0.
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.OT1ci01a nyTeM HeUIOWHHX BHKTANOK HAXORHM:
___(a—d)@-? g—_la=hla—0
Y="e=ne—a' *T T @-nad—o

Hozxcrasnm HalilleHuBle SHAYEHHK Y ¥ 2z B TEPBOE PABEHCTBO,
nonyyaem:

___la=da—4a
. FETe—o06—=a
*CnexoBaTesnbHoO, v
__{a—b’@a—c)(a —dy
= e d =B

65. Ecan @540, To x=—a He ABNAETCS KOPHEM YpaBHEHHS.

Hens ofe wactu ypasHenus Ha f/(a_—x)’, 3aMEHHM €ro cie-
LYIOIMM PABHOCH/IBHEM yPaBHEHHEM:

V (EE) =y 2
S fagx
a—x’

TMonarag f=

nafines t, =4, (,==1. Orciona

X -—-E-Sa X =0 Ec:m”a‘—O TO HCXOJAHOe ypaBHEHHe HMeeT
176 e =Y, Ji s ypast HMee
Auib OAHH KopeHb X =—0.

66. IToacranomkolt yGexaaemcd, 4T0 X==1 He eCTb KOpeHb.

l’Iosromy nocne feneHus oGenx yacteft ypasueumx Ha -/ (1 —x)
OHO HGPEHILET B PaBHOCH/IbHOE:

VET-VE

®/1+x ' .
O6o3navas [ jJepes f, monyuum ypaBHenue &° —1=={,

wm f—f¢—1=0. Ortciona = 1+V— ut,_-’-i—é

‘

aK KaK BTOPOE 3HaYeHHE orpnuarenbuo, TO, B CH/Y NIPHHATOrO

Or/Mall€HHsl O KOpHAX, MH B ¢l1yyae uYeTHOro MnoKasaTens m

ONKHH £, 0T6pOCHTh. TakuM 06pasoM, B Cry4ae YETHOrO /3 HMEeM:
. ’Vl+x_l+'lf—3 14x (1+V 5)

_l—x—' 2 ' IT-—x 2
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H, CIeLOBATEALHO, - . .
(=)
—_— =1
=\_2 /
1+vV 5\, °
(HE=2) 1
B cayuae HeueTHoro s ypaBHenne HMEET ABa Kopis:
(E:'_V_—g)m_ 1

TEE

67. CnenaeM noncrauoeky, /2y —5==¢= 0. B peayapTate

TIO T YyUHM?

o VETUFT1FVETF6iF9=14.
Orciona t-}-1-4#-4-3=14 u t==5. Pemns ypasuenue
2y —5=5,

Haxopnm y = 15.

68. Yumuoxup ofe uyaCTH ypaBHeHH: Ha ]/x—l—l/ x, mo-
AyquM: )
v A 14—
x—’yx——w—Q‘y X. (N

Tak xak x>0 (npn x==0 npaBasg 4acThb HCXOIHOTO ypaBHEHUS
TepseT CMHCA), TO ypaBHeHue (1) PaBHOCHNBHO YPaBHEHHIO

2V x—1=2}Vx—1.
Bossens ofe ero uactu B KBajgpar, ybemaaeMcs B TOM, 4TO STO
ypaBHCHHE HMeeT  EeIUHCTBEHHHI XopeHb x=126—9; nocaeanui
YIOBJETBOPAET M HCXOZHOMY YPaBHEHHIO.

69. YMuoxuB 06Ge uacTH ypaBHeHHd HA Vx—l—l TIOJIOXH)
x*+8x=". Torna nonyynm ypasHenue

ViHVIFi=1

910 ypaBhenHe HmeeT camucipennuil xopens f=9, Pemmm 32
TeM ypasnenne x*-}-8x—9=0, naiizen x,=—9, x,=1
Wcxonnoe ypaBHeHde, B CMAY TIPHHSTOTO YCJAOBHS OTHOCHTENBH
3HaYCHHd KOPHEH, yJO0BAeTBOpAETCA JMWb npH x==1,
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70. Bossenst oGe uacTH ypasnenusi B KyG, monyuaem:
x—1-43 Y —1F Y x 143 )/ s =1}/ F1y+
+ X + 1 = 2x80

2x—[—3:f/)¢;’_—1 (?/x-l—{—%/x+1)=%’ (1

Orciona

' H HQ OCHOBAHIH HCXOJHOTO YpaBHEHHS

-3/ —1xy 2=2x. (2)

Tocre npocrux npeo6pa303anm‘«i noay4yaem:

13y 2—2Y/ F—=1y]=o.
OTciona HAaXoIMM BCe YNHCAA, KOTOPHE MOFYT CAYWHTH KOPHSMI
HCXONHOro ypaBHeHus. MmeeM cpasy:
x, =0, 3C=;=‘1, 'x,=—1.
Pewaa nanee ypasHenpe

3V3=2Vatﬁﬁ

M=d(x—1), (F—1)=F, »©=

paiinem:

b

=142

Tak kax nmyTcqa TO.’IbKO BElIeCTBEHHHE KOpHH, TO, CleloBa-
TE€JAbHO,

x —--1--]-3,V3

Orciona x‘_l/l +3V 3 x,=;—]/

. Jlerxo npogepurs NOACTAHOBKOM, 4TO X,, X, R X, ABAMOTCH
' KOpHAMH Mcxoamoro ypasuenusa. Hemocpenctsensas nposepka
3uaueHnit x, u x, BH3HBaACT H3BECTHHE TPYAHOCTH. Hoctynnm
NO3TOMY TakK. l'lonomm

a=73 x,—1, b= ]3/ Jé‘—l—l
e=V2x,

3V 3
5

H MOKaxeM, YTO _
: af-b=c. ' (3

6 B, B. Nuncxni n ap,
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Tak Kaxk X, YROBAeTBOpseT ypasseumio (2), TO Mu HMeeM

a* -} 3abe b =<, (4)
I HaM HALJIeXHT nokasath, uTo u3 (4) cieayer (3). 3Sameruw,
uto ecaH B (4) BMecto ¢ moactaButh a-f-0, TO noaydutca
roxaectBo. CnenorarenpHo, no ‘Teopexe Besy, paccmarpiBae-

MHii OTHOCHTENBHO ¢ MHOrounen ¢’ — 3abc—a® —§6' peantcs
‘Ha gByuned ¢— (a-{-b). Tposens neaeune, MOAYHHM

¢t —3abc—a’ — b=

=[c—(a-H{e ¢ (a5 4ot —ab 41} (5)
B cuny (4) nesas yactb (5) ecTh Hy/Ab; J€rko BHAeTh, OXHAKO,
410 ¢ >0, >0, ¢>0, n 3uaunt, BHpawenue B Qurypuux
cKOBKax monoxuTenbHo. Takum 06pa3ocy, pasencTso (3) Aokaaauo.
AnanornyHo ycTaHnasaHBaercsd, YTO X, — TAKKe KOPeHb MCXOM-
HOTO ypaBHEHHS.

71. Boasenem o6e yacTH nepBoro. y paBHemm B KBaJpaT us
noayyennoe ypapseune monctasny x°-f~y* us sroporo ypasue-
Hug. B peaynntate OyaeM HMeTh:

36xy —1=7) — -3 + 64xy - 256 (xy)?

Boseenst ewe pa3 B KsaipaT ofe YacTH YPaBHEHHH, HONYYHM
KBaZpaTHOE ypaBHEeHHE OTHOCHTENBbHO f==xy:

650#* — 85¢ -2 =0.

2
Pewus 370 ypaBHense, Halizem t, ""TG’ t2=g-5. PaccmoTtpum
Teneps JABe CHCTEMH ypaBHenufi:

2 2 l ﬂ
&yt A-day ==, 0 # eyt b Ay =,
Xy =15 : xy__-%

OueBuiHO, BCE peMIeHHS HCXOAHOM CHCTEMH COZEPWATCHA CpeAH
pewsciinil JalmILx CHCTeM,
Pewas nepsyw cucre\ly, HaXOMHM!

(x+y)’ 5— 2xy~%—j—%=0- ’
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Cnenopatensno, x-}-y=0, n Mu noaydaeM asa pewenus cu-
crems (1):
P S SR | 1

1 Vl—(-)" 1 VI—G’ 2 _V'l—o"y: Vm'

Bropaa cHCTeM3a NpeoGpa30BaHHEM NEPBOro - yPasHEHHA K BUAY
3 .

(x+y)yP= 75 CBOMHTCH K ABYM CICAYIOUWMM CHCTEMaM:

xfy==2, xty==
V65 _ ) V65 (2':’)
y=g- ' - W= —"
Cuctema (2) umeer nBa pememm:
I =L y—=_2
L= WTYE AT M

CucreMa (27) TakKe WMeeT BAa pemieHus:
2 1 2 ’
Xy == — = Xy == — ——= ———
: Ve T 1/ ’ ¢ Ves' O Vé5
Vicxonnoft cucTeMe, KaK Jerko NpOBEPHT, YAOBAETBOPAIOT AHIlls

nepsuift, BTOpoft, TpeTnit ¥ mectot naGopw umcen. Takum o06-
" pa3soM, HCXOZHAS CHCTEMa MMEeT BCEro 4YeTHpe penieHHs.

72, Tlonoxum ' .
- Y x=u, }y=o..
Torna nannas cMcTeMa 3anHUIETCA CAGAYIOLIUM 08pasoM:
o —v’=%—(u’v—av’),
u—uv=3.
- Tleppoe ypaBHéHne npeoBpasyeM K BHAy

(g —)[(# — )" +-3uv]= -;— uv.

OTciona

. uv=18.

Pemwan nanHoe ypaBHeHHe COBMECTHO €O BTOPHM ypaBHeHieM
cucTeMu, nahinem 4, =6, v,=3; u,=—=—3, v,=—6. Bos-

Bpalllasich K MCXORHOR CHCTeMe, MOAYYMM ZBA €€ pemsenns:
x,=216, y,=27; x,=—27T, y,=—216.
o*
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73. Tleproe ypaBHeHHE NOACTAHOBKOH ]/—;i=z‘>0’ npe-

o0pasyeM K BHLY
2* —3t—2=0.

Orciona crenyer, 410 {=2 (BTOpO# KOpeHb, ~—-%—, orSpacsl-
Baem). PemmnB cucremy : :

e

nalizem n1Ba ee pelueHHm:
9
x‘=4’ y’:'l, x’=——9, yz__.——z-,
KOTOpPHE gBASIOTCA DPEMIEHHSMH M HCXOAHONW cucTemnl. Taxuy
- 00pasoM, - HCXOaHas - CHCTEMA. MMEET JBA pelueHns.

74. Tlonoxum

]/T——t>o

x—
Torza nepsoe ypaBHEHHE NPHHHMAET BHA
$#—3t+4-2=0,
oTkyna f,=1, {,=2.
Paccmorpuy Temepb ABE CHCTEMH YpaBHewufi:

SES yE1_ ,
S=n g V=] g
x+xy+y;7. -t xy-fy=T.

[lepBasi cucTema HMeeT ABa peIEHHS:
. {=—5, —=3), 3, 1.
BTOpaﬂ CHCTEMA TaKiKe HMEET JBa pPCIUEHHd:

/160 — w1160 —
(1/10—1, 1—16—05—-—é> (—-1f1_6_-1, ——’—-1560——5)

CrnexoBaTtenbHO, HCXOAHAH CHCTEMA HMEET yeThipe pelleHud,

. 75. Ipunumas BO smmamxe, 41O

Vi

Vst—y?

b}

lw-—Jl
nony4yuMm, )’MHO}KHB neppoe ypaniCHHE HA x-y:

x’——y’—]/x*-—y'--—12=0 npu x~—y>0
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xt—y +Vx —y*—12=0 npn x—y <0,
Orcroza
(.“..‘..sz’—yz)1=4’ ("‘_‘l xz'_yz)z':—"?"

PaccMoTpiM B CcBS3M ¢ STHM ABE CHCTEMH YpaBHEHHi:
x*—y*=186, x*—y*=9,
xy=15, } '(]') | xy=15, } @)
Cnerema (1) mMeeT nBa BelleCTBEHHHX pelIeHHs:
x,=5, y,=38; x,=—5, y,=—3.
Cnctema (2) Tamxe UMeeT ABa BeleCTBEHHHLIX PElICHUSS

x, = 9+1/981 1/1/981—9

_ 1/9-4—1/981, 9, =— VVQSI—Q

Heprzmo, OIHAKO, NMPOBEPUTH, YTO HCXOLHOM cHeTeMe yAOBAETBO-
PAIOT TOMLKO JABe M3 HAMJIEHHHX NAp YHCEN, a HMEHHO:

Takum ©o6GpasoM, UCXOHHAA CHCTEMA HMEET JABA BelEeCTBEHHHX
‘penieHns.

76. Tlonoxum
Vi —12y F1=¢
Torna nepBoe ypasHeHHe MOXHO 3amucatb B BUME
t*—8¢-}-16=0.
Orciona £, ,==4, 1 M noay4aem ;
x*—12y=15. . (n
3ameTuB IHanee, yTo y=~=0, yMHOXNM BTOpOE ypaBHEHHE Ha
?35; B pesysibTaTe OHO NPHMET BHA

5) () 1/1 +5+(1+5)=

OTcrona
4x

x .
5=V 1 +5=0 2)
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Iocne Bo3BeAerHs B KBajApaT NOJY4aeM ypaBHEHHE
2
3 (-”—) —16 (i) —12=0,
_ ] y
H3 KOTOpOFO HAXO04MM:
[ x X © 2
e ()=t
(y)l ! Y2 3

Bropoe snayeune, O4eBHAHO, He YLOBAETBOPAET ypaBHeHHO (2),
'nosmmy MOXHO OrpPaHUYHTLCA paCCMOTPEHHeM CHCTEMBI

—12y=15 X—6.
x 2% ¥

Sra cucTeMa MMeeT ABa pelucHis <5, —(5)—), (—3, ———;—), KO-

TOPLIC, KaK JICCKO MPOBEPHTH, YAOBIACTBOPHAIOT H nexoauoft - cu-
cTeMme.

77. OceoSoanB mnepsoe ypasiedHe OT HPPAUHOHANLUOCTH
B 3HaMeHaTeNaX, NOMYyUHM:

4 — 29

()=t + ()=
}_'>A_4 ! v/ 4"

Bo BTOPOM YDPaBHECHHH NOA0XKHM

Orciona

Ve o ra=t, Cm
noc/ie Yero ero MowHo GyAeT 3amucath TaKi
t*4-t{—56=0.
Orciona ¢, =7, {,= —8. Tax kax B (1) £=0, 10 BTOPOH

KopeHb fIPUXOZHTCS OTGpocHTb. B peayabraTe Mel npuxoauym K
CNefyIOL(HM ABYM CHCTEMaM ypaBHeHHi: nepsast cucrema

=%y, Xt xy —45=0;
BTOpast CHCTEMA
x_-——y, x* - xy —45=0.
Pewenns nepsoft cucresu: (5, 4), (—5, —4). Pewenna sto

poit cucrems: (15, —12), (— 15, 12), Bce uyersipe peens:
YAOBIETBOPAIOT H UCXOAHOH cucTeMe.
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78. Bupasius x u3 BTOPOro ypaBHeHus M NOACTABMB B MNepBoe
HONy4nM

4 1 22 5
v+ V oy —fy—5=5%4s.

_ ‘
Tonaras 3necs '/ ”—3“{’_1=t>o, NpHAEM K YPaBHEHHIO

$*—3t—18=

Orcona -
t, =6, {,=—3.
Tak xax # no ycnoamo ReOTPHLUATEABHO, TO HMEEM JHIIbL OIHO
ypaBHeHH€
Oy —4y——109=0. :

Pewas 9TO ypasnenne BMeCTe CO BTOPWM YpaBHEHHEM HCXOIHOH
CHCTEMH, HaXOIUM 1Ba ee peilleHus: '

49427985 24- V985
a7 =g}

__49—27985 2— V985
21

X, = y,=—9——.

X, =

79, Tonownm

Ve —6yFi=t=0.

Torpa nepBoe ypapnenve 3anuieTcs B BiIe

$#—8t-1-16=0.
Orciona t_4 H MH HMeeM: - .
x* —6y— 15=0. (1)

Ecan Tenepb BO BTOPOM - ypaBHEeHHN NOAOKHTE X'y == U y4ecTb
(1), To nomyuurcs ypasHeHue

9 — 241y — 13230 0,

OTKyna u, =54, u;-—?g—s .

Mu npuxozuM K ABYM CHCTeMaM ypasHeHnil:
x*—6y-—15=0, ) x* —6y—15=0, )
Sy — 5. } 2) x,y__245 } (3)

HUckmouast x* na cuctemu (2), nonyuum ypasuenne
2y* -} 5y — 18=0,

orxyna =2, y,= —41

5 Bropo#i . . kopens mPHXOAUTCH
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0T6pPOCHTH, HGO OH, B CHY ypasHenns X’y ==054, npuBOMHT K He-
" pBelieCTBEHHHM 3HaueHusM x. Cuctema (2), caexosatennHo,
HMeeT [Ba Bell{eCTBEHHHIX "pelICHHs: .
x,'=]/27, =2 X, = ——'V27, y,=2.
Cucrema (3) umeer Taxwke ABa BEUECTBEHHHX PelICHHA:

_ V7905 -1 45 - V7905 — 45
X, = —5 1 h= s

! 1 36

_'_ V7505 45 Y7905 — 45
==V —% > =3

Takum 06pa3oM, HCXOAHAA CHCTEMA MMEET YETHPE BelleCTBEHHHX
peleHust,

800 Tlomowemp - - - - - - o
_ V x=u=0; Vy=v>0. ] (1
Torga crcteMa 3anHUIETCS CAEAYIOUEM OGpasoM:
z 2 u ]
u— vyo=+
(@ v)u=3v. )
CuereMa (2) uMeeT oueBuIHOE pelleHie
u=—0; v=0. (3)
Cunran B nanbuefiwiem #=%~0, a caesoparensuo (¢ cmay ypas-
HEHHt), U v=~0, NONYYHM, [EPEMHONIB MpPaBhie U JIEBLE YacTi
ypasHenuii (2):
3
u“——v“:-2—. (4)
YMHOMuM Nanee MepRoe ypaRHenne cucTemu (2) Ha v, sropoe —
Ha 4 ¥ CJOKHM, B pe3yAbraTe NOMYYHM:

7
ut —* 2wt = - U,

B cnay (4) temepb nmeeMm:

: 4 (uv)* — Tuv -} 3=0. (5)
Otciona
3
(uv)l= 1: (U’U)z=z‘-
PaccmoTtpus Temepp iBe CUCTeMBl ypasnenuil:
ww=1, _ .3
o } A [
(@ -+ v*)u=23wv. (* - v*) i == 3. J



AJITEBPAHYECKHUE YPABHEHHS M CHCTEMH YPABHEHHI 153

OueBHAHO, YTO BCAKOe pemienue cucreMu (2), oramunoe ot (3),
COACPXITCA CpeAu pemieHHil NaHHBIX CUCTeM.

Ymuowus BTOpoe ypaBHenue cucTemn (6) Ha x, HailmeM B
CHNY nepsoro ypasHeHud, 4To u4*=—=2; orcioga, yyurwsas (1),
nonyyaem:

: 4

u:f/? 'U.—_"_‘]2

AHanoruyHoO HaxooMM M pelleHde CHcTeMu (7), yIoBneTROpPAIOLEE

ycnosuio (1):
43 Y
U=, V=7
2 2
Jlerko nposeputh, 4TO 00a pewleHHs YAOBMETBOPAIOT U CHCTEME

(2). Takum 06pasoM, HCXOAHAA CHCTEMA HMEeT TPH peLIeHHA:
- V2 3V'3 3
oo (Vahh) (B 5E).

81, BosBeas ofe uwacTH mepBOro ypasHeHHs B KBaJpart, mo-
Ayunm:

V x’—j’:x—%i (1)

B cuny BTOpOro YypasHeHus pmeeM’
Vit +y ————-x. (2)

Bo3Be1m Temeph B KBagpat ofe wacTn BTOpOl‘O YPaBHEHHST MC-
XOXHOH CHCTEMH,.ONY4UM:

VEEFYF—y =5

OTtcioma B cuny (1) n (2)

g—o=(s—%) (F—*)

i =
Packpoie ckobkn, Hafinem x=% ?, ITocne 3TOrO M3 ypaBHEHUS

(1) nerko monyuMM xBa 3HAYCHHA Y:

' 3 ' 3
y,=a 55 Y= —a' 5

ITposepxoit o6HapyxHBaeM, YTO NCXOAHasi CHCTeMa  HMeEeT JHilb

OJHO pelieHHne (%a’, a 1/—%-) . .
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82. [Monownm oo :
Vx=u=0 u Vy._..v = 0; (D
TOrAa CHCTeMa NpUMET BHJ

' —y'=a(u—0),

u* -+ u'vP -0t =%, }
drta cncTeMa PacnanaeTcd OYEBHIHO HA JBE CHCTEMU:

u—v=0, @) u u' - uv-f-v*=a, @

ut v - vt =b* } '+ utv vt = b } )

Pewas cuctemy (2°), naxomnm 3u'=10°%, otkyna, yuntmsas (1),

nojayvaem:
Vb i/oT 3 27
u___ﬁ_., oV TV 1/

(2)

3)

Mepexoast k cucreme (27), npeoﬁpaayeu o6a ypaBshenus cieny-
ciny o6pasom:
vt v'=a—uv, W+0P=64u'v,
Otciona naxoaunm uv u u®—-o%
a®— b
2a

¢iv (4)

U=

ut o vt=
Herpyano nokasatb, 410 cHcTeMa ypasuenuil (4) paBHOCH/bHa
cucreme (27). Ma ypasnennfi (4) moayuaem:

(u_l_v), 3at --b , ]
3t g2 (5)
2a °

(g—v)=

3aMeTuM, 4TO mpaBasi YacTh [EPBOrO W3 ypaBHEHud CHCTeMu
(4), B cuny (1), momkna OHTH NEOTPHLATE/IbHA; HEOTPHLATENb-
#oii KOmKHAa GLITh M NPARAst YyacTh BTOPOrO YPABHEHHs CHCTEMBI
(5). Taxum 006pa3oM, MW JOMKNL NPCANOAATATDL BLITOJHEHHEIM
yclioBHe '

3b* =a* =07, (6)
B NPOTHBHOM cayuae cucTeMa (5), a BMecTe ¢ meit M cHcTeMa
(2"), uc mmeeT pewcinil, yaoeacTropaouwx yeaoouo (1).

Peutan cucremy (5), noayuaem: '

_ /= _ .‘/_?77——7
utv= V—za— U—v=ck %@ .
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B peaynbTare uMeem:
1 ( 3az — b’ 307 — a’)

U=

2

=3V e B 3b’—a=).

Jlerko BueTb, yTo B cuny ycnosus (6) obe napH, snavennft
(¢, v) HeoTpHUATeNbHH; meHCTBHTENbHO, TaK Kak a°>=b? TO
3a*—b*=30*—a’.

Taxkum o6pasoM, B C/ly4yae, eC/IH BHNOAHEHO IOMONHHTENAbHOE
ycnosue (6), mcxodHasi CHCTeMa HMEET TPH pelIeHHd:

x,=bV3, y,=bV3;

i (Y B B,
T(1/55:1*—1# V3b= 2)2

%_(VBu’—b’ 1/3b’—a’)2

=1 (VEZ+VEZS):

ecmt we ycaopue (6) napymeno,— TO TOALKO NEepPBOe U3 HUX.

Il

H

|

3. Aare6panuecKkue HepaBeHCTBA

83. Ecau nmoaoxutsh

x'y__
yTE="

H 3aMETHTH,. YTO ’;—i—}—%:f—% TO RAHHOE BHpPaMEHIe JIErKO . -
npeo6pasyercs K BHAY '

3u* —8u-1-4. . (1)
Ecnn x m y pasHux 3HaKoB, To #< 0 H Tpeaneu'(l) noso-
wuTene. -Ecnn we X m y o@HOTO 3Haka, TO JIETKO BUAETH, YTO
u= 2 (cM. dopmyny (2) na crp. 20).

Tak xax xopus KBajapaTHoro tpexuneHa (1) paBHu —3— H 2,

TO npn & >=>2 TpexuieH HeoTPHHaTeseH. TaxuM 00pasoM, Tpex-
uned neorpuuarened npu #< 0 u npu u#>==2, a cnegosarens-
HO, HCXOXHOE BHpAKeHHe Heorpuua'renbﬂo npH BCex BellecT-
BEHHHX X M Y, He paBHux HYJIO.
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84. 3ametnM, ut0 Xx*—x--1>>0 mnpu Bcex 3nayenmsx x,
TaK KaK AUCKPHMHHAHT KBaApaTHOTO Tpexuaena paBen — 3 <0
n kospduuuent npu x* nonoxkuTeneH; Mul BOpaBe MNOITOMY
YMHOXWHTb 00a HEPaBEHCTBa Ha 3HaMeHaresb. B peayabrate no-
LY 4HM:

__3'xz—1,—3x—3<x’-_}—ax——2,
tax—2<2x* —2x4-2,

4x* 4+ (a—3)x+1>0,

*— (a2 x4+4>0.

[MepBoe HepaBeHCTRO CMPaBEAJHBO NPH BCEX X TOrAA M TOJBKO
TOrAa, KOfA3 MHCKPHMHHAHT KBaJAPaTHOTO TPEXuJeHa Meublle

Hyas, T. e. korga (@—38)* — 16 < 0. Ilo ananoru4nofl mpuyuse’

BTOPOE HEPaBEHCTBO BHINONHACTCA NPH YCAOBHH

(a2 —16<0.

Penas Tenepb COBMeCTHO 1Ba HepaseHcTBa (2 — 3)* — 16<C0

u (@} 2)* — 16 < 0 orHocuTenBHO @, mOMyuaeM:
—4<ae—3<4, —1<a<T
—4<at2<4, —6<a<.

Orciona oxonuateapto umeem — 1<Ta<C

ILTH

H

85, Jannast cuctema pasHOCHAbHA caenpylouleit:

Pt xteft2c<<l, y=x-a.
Hepasencteo - : '
2¢* 4+ 2@ Nx+a*—1<0
HMEET €AMHCTBEHHOE pPEeNIEHHEe OTHOCHTENbHO X TOrjaa H TO/bKO
TOrja, Koria AHCKPMMHHAHT TpeXujeHa PaBeH HYMoO:

(@417 —2(*—1)=0,

T. e
a*—2a—3=0;
orciona _
0,:3, az:—l‘.
1) Eemt a==3, 10 £*}-4x}4=0u x=—2, y=1,

2) Ecnn a= —1, 10 x’_=0 n_x=0, y=—1.

3
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86. 3annmeM DaHHYIO CHCTEMY HEPABEHCTB CAERYIOUUM 06-

pasom: 1
y+§->|x=—2xlv
y<2—|x—1}
Tak kak Bcerna |x*—2x|=0-u |x—1]=0, 10
1
—g<<y<2

EXZMHCTBEHHBMH LENBMH YHCIAMH Y, YAOBIETBOPAIOUINME STOMY
HepaBeHcTBy, sBAsioress O u 1. CrepoBarensHo, Aannas cHcTeMa
HEPaBeHCTB, paccMaTpHBaeMas LA LEeAHX X H Y, MOXeT. GuTb
COBMECTHA Juuip NpH 3HaueHnsx ¥y=0 u y—=—1. PaccmoTpum
o6a caydas.

Cnyua#t 1. Ecan y =0, T0o cucrema HepaBeHCTB NpHHHMAET

| —2x| <t Ix—1]<2

BTopoMy u3 9THX HepaBeHcTs YHOBACTBOPAIOT NANUIL HeaHe
yncna: 0, 1 u 2., IToxcranoskoft Herpyano yGeamthbest, uto O
# 2 yHZOBNeTBOPSIOT M NEPBOMY HEpaBeHCTRY, a 1 eMmy He yao-
Bretsopset. Mrak, mna cayvas y=—0 uaiifennl aBa pemenns:

x,=0, y,=0; x,=2, y,=0.
Cnywa#t 2. Ecm y=1, TO HCXOjuast CHCTEMA HePABEHCTB
OPHBOJHT K Clelpyloutefi: -

|t —2x| <%, [x—1{<1.

BropoMy H3 3THX HepaBEHCTB yJAOBJIETBOPSET €XUHCTBEHHOE IIe-
Joe 4ucIo x¥==1, KOTOpOe YHOBIETBOPSET M MEPBOMY H3 Hepa-
‘pencts. VMTax, B 3TOM Caywae WMeeM elle OIHO pelieHHe 3a-
payn: x, =1, y,=—1. Taxum 06pasod, CHCTeMa HepaBeHCTs
YAOB/IETBOPSETCH TPeMs IapaMmil HeaHX dHceln.

BHI

87. B nepoif uyacTH BCero n CJaraeMHX, NpHYeM NepBHe
n—1 cnaraemux crporo Goabise nocneauero. Iostomy

1 1 1 1 1
AT TR R

88, OGo3naumy uepes S, 71eBYI0 YaCTh NOKA3LBAEMOro He-
paBeHCTBA I CAy4as, KOTJa YHCIO craraeMux pasuo 2m -~ 1.
Jlerxo BUAETH, UTO MPH 3TOM .

1 1 1 1
‘S”‘*‘l - ”’_3m+4+3m+3+3m+2—m—l—l *
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[pusens apoGu.K obweMy 3HameHnateno, Hafmem:.

. 2
Sni1—Sn T @Bm2)Bm-t-3)@m 1 2) >0.

Takum o6pasoM, S +l>S TaK KaK’

TO N0 JNOKa3aHHOMY

Sa>Spay >0 >8,>8,>1,

T. e. S, >1, 4T0 M Tpe6GoBaNOCH AOKA3ATh.

89. Hanmwey psix oueBHAHHX nepaBeRCTBL

y<°3 273

—_— — e

1 1 1 1 n~—1
et tE<l—g=—r

4YTO H TpebOoBalOCh JOKA3aTh.

80. Ilepenmwuem o6e yacTH ZOKA3HBAEMOTO HepaBEHCTRA Cre-
AYIOUIHM 06pasoM:

A =(-n)[2-(r—1)]...[e(r—k—1)].. .(a- 1),
W

n MHOKHTeJel

(n—k4+Nkz=n ' (1
npy n== k== 1. [elicTBiTENbHO,
nk—k-+k—n=kin—k—@n—Ek=

=n—k(;—1)=0 (2

Tawum o0pasoM, Mbl Yyike AOK&a3ajih, 470
(al)* =n" 3
SameTH™, yTO ecan YN0 £ Gonblie eNMHHUE M MeHbule, yex
n, 70 B dopmyne (1), kaKk 3T0 cneayeT u3 (2), nMEET. MeCT

Hoxaxes, 4TO
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cTporoe nepaseHcTBo. OHO, oyeBHAHO, mOBnEHET 3a coboft cTpo-
roe nepaseHcTBO M B dopmyne (3). Tlpn »>2 rakoe uncio k
naitnerca, CnexoBaTénbHo, B STOM Cyyae CIpaBe/UIHBO CTPOroe
HepaseHcTBO (n!)* > n".

91, Jlerko nposeputh, YTO JAA NOCTPOSHUS TPEYTONbHHKA
€O CTOPOHAMH @, b, ¢ HeoOXOOWMO H JROCTAaTOYHO, YTOOH 5T
yucaa @, b, ¢ YXOBRETBOPSAAHR TPEM HepaBEHCTBAM:

a}-b—ec>0,
a-f-¢c—b>0, (1)
b+tc—a>0. '

JlokaxeM, YTO ONHOBPEMEHHOE BHTIO/IHEHHE 3THX HEPABEHCTB SKBH-
BaNeHTHO BLINOJHEHHMIO TIOCTaBACHHOTO B 3amaye ycnoBus, [Tonoxum
K= pa®-}- gb* — pgc*.

Tak kak g=1—p, TO npenwlyluee Bupamemxe MOXHO Tepe-

nucath B BHIE

K—pa’+(1—p)b’—p(1—p)c —CP P
—+(a*—b*—c*) p -8,

rae a, b, c —rnocTofHHHE, a.p MOXeT npumma'rb aA6uie  3Ha-

yeHHH,

Taxum o6pasoM, K npexncrasnseT coOOH KBaipaTHHt Tpex-
YieH OTHOCHTeNbHO p. B obuiem cnyyae B 3aBHCHMOCTH OT Be-
JHYHHL p TpexuieH K MOXET NPHRUMATH 3HAUEHHS PA3HHIX 3Ha-
KOB. YKa3zaHHoe B 3ajaye HepaBEHCTBO PABHOCHABLHO TOMY, YTO
K>0 npn Bcex p. Ilag 3T0ro, KaK WM3BECTHO, HEOGXOAUMO H
JOCTATOYHO, YTOOH IHCKPHMHHAHT TpexuaeHa

_(a:_bz !)2 4b2 2
6un oTpuuaTenen (MBl yuynd npH 9TOM, TO ko3hdiunenT npu
p® pasen ¢* > 0).
JIMCKPHMITHAHT MOMHO NPEACTaBHTh B caenylomest tpop\le.
D=(a*—b*—c*) —4b*c* =
——(a2 b* —c* —2bc) (a* — b* — ¢* -} 2bc) =
= [a*— (0} c)][a* — (b —¢)']=
=(a-}-b+tc)a—b—c)atb—ec)a—b-t-o)=
=—(adb4c)(a-}-b—c)(btc—a)(c-+a—b).

Ecann TpeyroasHHK MOXHO IOCTPOHTH, TO HepaBeHCTBA (1)
BHNOMHEHH M, chaenoBaTenbno, D<C 0. Tem camum B ooy cro-
POHY YTBepXIeHHe J0Ka3aHo.
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O6patuo, ecmi D<0, 1o
(@+b—c)y(b+c—a)(cda—b)>0. - (2

Iokaxen, 4TO oTCIONA CARHYIOT Bce Tpu HepaBencrsa (1). [Jeii-
CTBHTEJIBHO, MNPEANONOXIM, YTO TOMBKO 04HA H3 CKOGOK B Jje-
BOfl wacTi (2) mONOXUTenbHA, a -ABe JApyrHe OTPHUATE/bHM,
Hanpuyep a4-b—¢< 0 n b-4-c—a<C0. Cnoxus sTH nepa-
Benctsa, nonyumm 2b<C0, uto HeposmowHo. Takum o6pasoM,
yTBepacaeHie JOKa3aHo H B APYrylo CTOPOHY.

92. IlpeoOpasyem neByi0 uacTb HepaBeHCTBA = CAQYIOLIHM

oGpasom:
. x4y et ety 2)F vzt =
- =4y - xz - y2) (9 G- xy +xz) Syt =
=4 (x* -} xy - x2)* + 4yz (* + xy - x2) 1yt =
=[2(x*Fxy-}x2)F-yz]'.
Ionyuennoe Boipaxenne HEOTPHUATENBHO NPH JIOGHX Beulect-
BEHHHX X, ¥, 2, 4TOo H TpeGoBa/IOCh KOKA3aTh.

93. OGosnauns JeByl0 YacTb HepaBencTsa Yepes 2z, Hpeol-
pasyeM 2 CAERYIOIHM 06pasoM:

2= 2xy3y' L 2x -6y - 4=(x -ty - 1) -

' ‘ +2(y+ 141
Ips BemiecTBeHHHX X M Y NEpBHE JBAa CAardeMHxX HEOTPHUA-
TeJbHH, a 3HayuT, z>='1.

1—4y
2
HEePaBEHCTBO DABHOCHJbHO HEPABEHCTBY

1—4y\* 1
(52) +r=m
KOTOpPOE JIErko npeoGpasyeTcs K CHENYIOWIEMY OYEBHIHOMY:
100y* — 40y -+ 4 =(10y —2)* = 0. -
95. Tak xak >0 n R=r>0, 1o
@ -R*—r*>0 u 2dR>0.

Caenonateapbho, AaHIOC HEPABEHCTRO PABHOCHMABLHO HEpaseH-
CTBY

94, Tax kKak x=—

, TO MOANEeXaulee J0Ka3aTeAbCTBY

d*4-R*—r* < 2R.
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Mpusexa ero k suny (d— R)*<<r?, noayumw |d—R |<r

win —r <<d — R <<r. CnenoearensHo, :
R—r<d<R-r.

96, YmuoxuB o0e 4acTH MIOKa3LBaeMOIO HEPABEHCTBA HA
a-+b-}-c, nonyunM pasHOCH/IBHO® HEPAaBEHCTBO, JeBas 4acTh
KOTOPOrQ pasua

(@+b4-0) (-,‘;+%+%)=3+(%+%)_l_(%._l_%)_l_ |
+H(E+E) =0+ (V5 - 1/2)*
HYE-V VeV )=

97. Hmeem:
1—21/a,,+a,,_(1_1/a,,) >o ;
OTKYyZAa

1+ak>2]/2;.

Hanucas st HepasencTBa mia k=1, 2, ... 0 mNepeMHOXKNB
HX MOYJIEHHO, MONYYHM:

(1+a)(1+a,)...(14+a)=2"Vag,...q,=2"

98. JlocTaTouHO paccMOTPETb caydalt, xoria a u b omuoro
anaka (T. €. TOJOXUTENbHH), TaK KaK B TPOTHBHOM cJyyae
, OHO H3 YHCen Goapme 1 ¥ HepaBeHCTBO OuveRHIHO. Mimeem:

‘—|—b‘——(a+b)‘——4ab' —4a*h— 62’ =
=1-—4ab[1 —2ab] — 6a*b? = 20°h* — 4dab + 1=
=2(ab—1)*—1.
Ho,ecmt a4-b=1, T0 0<ab<%, TaK- KaK

a4b\*_ 1
ab<( 2 )_T

{cM. ¢opmyny (3) na erp. 20).
Clle10BaTeNBHO, .

a2 (§o) =
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99, Paccmorpum Tpu cayuas: . -

1) x<<0; toraa x*—x*--x'—x-}1>>0, udo nepeue
YeTHpPEe C1araeMslX HEOTPHUATENbHLI;

2) 0<<x < 1; npeoGpa3yeMm MHOrOYNEH K BHAY

(2 — ) (1 —x) =5 2 (1 — %) - (1 —x),
3necs Bce claraeMue, OYEBHAHO, NOJNOKHTENbHLI, CNEAOBATENbHO,

H MHOrOY/eH Goablie HyJs;
3) x=1; 3amumeM MHOTOYJEH B BHJE

L —Fxx—1)41.

TTepare fBa caraeMHX HEOTPHUATEAbHH; CAENOBATEAbLHO, H B
STOM cayuae -
X —x st —x-1>0.

100. | Mmee;n ‘
(142" (1 —x) =201 Cx*F-Cx*+...), (1)

npHYeM MOC/AE/IHeR C1araeMoe CyMMul, cTosiiell B ckoOKax, paBHO

x", ew n wyerwo, u nx""', ecau a ueyerno. [Ilo

0
yenosuio — 1 <Cx<C 1, oTKyaa caeayert, Yto C;,kx’k< CY¥ amn
Bcex uenux k. [loatomy

(12" —xn"< 4,

rae A, —s3uavense wioroyaena (1) mpu x=-41, 1. e
A,=2"

101. JoxaswBaeMoe HepaBeHCTBO PAaBHOCHILHO HEPABEHCTBY

2 ] 2 ] 2 3 2
g fa ... ta)t4(it-x 4. a2
—._.'— 4z (xlal +xzaz + ree + xnan) = O’
KOTOpOC crpaBeAdBO, TaK Kak JICBAs 4HacTb PaBHa
(ea, 4=2x)) 4 (ea, 4+ 2x,) - . . . F(ea, 4= 2x,)%

102. OGosuaynM BHpaweHue, cojepwaliee £ B3HAKOB paiu-
Kana, yepes X!

VetV ot 4 Vi Vo=s,

Bamerny, uto x,<2. B camom Aeae, 3aMenny moa 3uakoM fio-
C/IefHero BHyTpeHuero paaukana 2 uwa 4. B pesynbtate Bece
KOpHH MOC/NEN0BATE/IbHO H3BAEKYTCS M JNIeBas 4YacTb OKaweTcs

t
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pasHoft 2. Cnenoarensho, X,<C2. OTciona, B 9acTHOCTH, cle-
IyeT, 4yTO YUCAHTeAb M 3HaMeHaTelb B JEBOH YaCTH MCXOAHOrO
HEPABEHCTBA OTIHYHL OT HyJd..

Honbaysce nanee TeM, uto

x, =V2—|—x,,_,,
npeo0pasyeM JIeBYI0 YacTh HCXOAHOTO HepaBeHcTBA  CAeAYIOULHM
o6pa3som:

2—Vx +2_ Vx,.+2—2__ 1 1
2—Xy_y —(xn—l+2)-4_Vxn_1+2+2—xn+2.

1 .
Tak kax x,<C2, 10 ——=> -l-, YTO M Tpe6GOBAIOCh NOKA3aTh.
. X, +2 4

103. Kax u3pecTHo, 1/1s MIOGHX BELIECTBEHHHX uucen a u b
HMEeT MECTO HepaBEeHCTBO

Ia.blgaz'gb’ (cM. dopmyay (1) na crp. 19).

Monbayacy nanee TeM, uTO aGCONIOTHAA BEAMYHHA CYMMH
HE MPEBOCXOXUT CYMMH AGCOMOTHHX BEHYHH COOTBETCTBYIOMIMX
CNaraeMbix, mONyyaeM:

la,b,+ab+ oISl ot
| +“+’+...+

__Aa;+a2+...+ a,,+b:+b,+...+ bp 141
== . P} : 2

=1,

4TO H TpeOOBaJOCh JNOKa3aTh.

104. Ecmn n=1, 10 x,=—1 u, crenosateavHo, x,==1,
TaK 4TO yTBep)KlleHIle BepHO. flycrs * ono BepHo ans BCex n,
rae 1<<m=<Cn—1; foKaxeM CIPaBeNHBOCTb AN M= n. Ecmit
BCE UHCHIA X,, X,, ..., X, PaBHH €NHHHIE, TO yTBEPWKAEHHE ClIpa-
BeAnnBo. Ecru xo7a W 0AHO M3 STHX uncen GoAblle eAMHHI,
TO B CHJly PaBEHCTBA X, X,...X,==1 nafizetcs Ipyroe Menb-
uiee eaunnun. [ycts Hymepauns Taxosa, uto x, >1, x,_, <1,
M3 npeanonowenus MHAYKUUH U yCaAOBuUS -

X Xy oidy_olx,_x)=1

%, 4x, -+ Fx, X, =n—1,

crenyer:
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T. €.
xx+xa+"'+xn—z+x —1 n+1
Tak kax (x,—1)(1 —x,_)>0, 10 -
’ xn+xn-x—’xnxn-1—1>0

U, CAeX0BATeNbHO,
xn—1+xn>xn—1x‘n+l‘
Taxum oGpasom, :
42t Fx e, >0 440 Fx,
+xn—1xn+l =n

H YTBepXKIeHue JKOKa3aHo.

4. JlorapudMiuyeckne n NOKasaTeJbHbEe ypaBHEeHHs,
TOXeCTBA H HepaBEHCTBa

105 Paanemm oGe wacTi ypabHenus Ha 4%, Hafizem:

()" 5= (3

(3/="%"=(3)

3
H, CIeNOBATENLHO, X =~ .

Orciozma

106. Kak Buono u3 ypasneHHs, OHO HMEET CMBICT TOABLKO
np @ >0, az=1 u >0, bs=1, dns pewenns ypaBHeHus
BOCNO/b3yeMca  QopMysoli mepexoja K JorapuguaM ¢ Jpyrum
OCHOBaHIEM:

{cM. dopmyay (2) ma cTp. 24). 3necs ¢-— npousBo/bIOe OCHO-
BaHue (¢>0, cs%41). Bubop ocHoBaHus ¢ B HaHHOH 3amaue
Oe3pasnnyeH, HyxHO TOAbLKO BCE JIOTAPH(Mul JIPHBECTH K OAHOMY
ocHOBaHNIO. Moxuo, #Hanpumep, 3a ofuiee OCHOBaHHe IPHHATD @,
nockonbky >0 u az=1. Torma ypasueune npeoGpasyercs
K BHRLY

lgax

]g22 21gaxlgabi—— I8, x

] a l/— oa
i nocie yapouieis
(lg,24-21g,0)1g, x=31g} x.
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Orciona nmepeoe peuiexHe:
lg,x=0, 1. e x=1
BTopoe peuenne: ’

. 1
lg, x = (g, 24-21g,0 )= g, 26" =1g, I/ 7F,
T. €, XxX— %/2_52-

107. Mepefizem k norapudMmaM 1Mo OCHOBAHMIO 2; HCNOAL3YS
dopmyay (2), crp. 24, nonyyaem:
1 1 1
lg % lg,x-—-4 )g,x—ﬁ
31'0 ypaBHEHHe PABHOCHABHO CIELYIOUICMY:
lglx—51g,x+6=0.

Orcrona :
(]g: x)i:?, x|=4y
(lg,x),=3, x,=8.

108, TloTenuupys no ocHOBaHHMI0 2, monydaem:

971 7=4 (3%} 1).
(8571 —4 (3% 1)4-3=0.

Orcioxa

CnenosatefbHo, ,
(8*7"), =3, x,=2; (@ N),=1, x,=1.

109. Iepeitaem B ypaBuenun K norapudmam no ocuosanuio 3. '
Ha ocnopannu ¢opmynu (2), crp. 24, GyaeM umeTb:

\ 1—-Ig,x _
) ———1+1g:x+lg”x_l.

(1—Ilg,x)[1— (1 +41g, x)*'}=0
u, chenoBaTenbHoO,
(lga x)| =1, Xy =3;
: (lga x)z"——or X, == ll;
(]g,X),—:-——Q, x,=—9—.

Orciona

110. Ilepefizem B 'ypaBHemm K norapugMaM no OCHOBaHHIO 2.

Ha ocroBanun dopmynn (2), ctp. 24, Gynem uMers:
1 —
1F1g, %
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YuHoxus o6e YacTH ypaBHEHHS HA 3HAMEHATENb, IepeHeceM Bee
yaensl B JIEBYIO 4acTh H PA3AOKHM €€ Ha MHOXKHTE/H.
B pesynstate moayuwum:

(lg,x—1)(lgix+4-21g x -1 x+21g2x—[—1)—0

Bropo#t u3 mMuoxuTesefl mpn x> 1, OUeBHAHO, NOJOKHTENEH I
B HyAb He ofpawaetcs. [Ipupannusast nepBHil MHOXHTEAb HY.IIO,
MH YCTaHABJHBAeM, 4TO HCXOJHOE ypaBHeHHE IpH X > 1 uMcer
H NPUTOM EJHHCTBEHHHH KopeHh x—2.

111, Hepeimema ypaBHeHHH K JorapigMaM 1o OcCHOBAHIIO a.
Mons3aysco q)opmynoﬁ (2) cTp. 24, moayuaem:

g, x
31gax—l+ =1L

D10 ypasucHie SKBHBAJCHTHO C/lelylOleMy KBaAPaTHOMY Ypas-
HEHHIO OTHOCHTeAbHO lg x:

3lgtx—Tlg,x4-4=0.

Pewas 310 ypanuenune, naxomum:
4 A
(Igax)ng" x=a’; (Igax)zzl’ X, ==4a.

112, Numeem: \
Ig.at-lg 1 (xa')=4.

4
xa
Otciona lg,a-}-2=4 n, caenosareasro, x=Vy a.

113. Tepefizem B YpaBHeHIi K 10TapidManM 1Mo OCHOBAIHHIO &
Monbayscy Qopmynolt (2), cTp. 24, Gyaen H\le’l‘b‘

Iggax 1g,3 1 )
2 (lgab S tlge x| =lex lg b
STO ypasHeniie SKBHBANCHTHO Cﬂellyloul&\ly:

]gax(lga3+2_1gax)=
TlpupasniBas 06a MHOXKHTeNs NOOYEPENHO HYJIO, HAXOIHM:

x,=1, x,=3a%

114, Tepeitnem B ypasuenun K norapudMaM Mo OCHOBAHHIO
(@>0u a7~ 1, B npoTuBHOM ciyyae Bupawenne Ig , 2x ne uven
. ! . R . a



-

JIOTAPHOMHUYECKHE W TIOKASATEJNBHLE YPABHEHHS 167

61 cmucna). B cany dopmyan (2), crp. -24, nonyuaem:
g, 2x - lgg2x —0
lgsatV'x a—l-lg,,ax

Orciona nu6o lg,2x=—0 u Torma x _%, m|60

g, ax=1g,(a’ Vx)

Peman nocaennee ypaBHeHue, HaXOIlPlM x =a’

115, Ilepexons x norapm}mau N0 OCHOBaHMIO @, NOCAE He-

CROXHHX mpeoOpasoBannit nonyyaeM SKBHBAJEHTHOE YpaBHEHHe
B BHIE

lgax-'[]gax—(]gac—l— ])]=0’

(lgax)f:O’ = 1;
(g x)y=lg,c+1=lg,ac, x,=ac.

Ortciona

1186. Hcronbays papeHcTso g, b=
OXHOE YpaBHEHHE B SKBHBAJIEHTHOE:
lg,[x(21ga—x)]|=2.
TCIOAZ MOC/e NOTEHIMPOBAHHS MONYHAeM:
x*—2lgax}-6=0. .
elNB 3TO ypaBHeHue, nafimem:
2
x“._lga—l— Vig*a—b*.
,pu a==10% o6a KOpPHSl OKa3hIBaIOTCH Bemec-meﬂnumn H nono-

HTEIbHHMH M, KaK HETPYMHO NPOBEPHTH, YJIOBACTBOPAIOT HCXON-
iomy ypasuenuto, Tlpn @< 10° ypasnenue ne mmeer Kopheil.

g:x , npeoGpasyem nc-

117. Tepefias B ypasnenun x norapugmMaM 10 OCHOBaHHIO 2,
ONMyyHM:

| L N |
Ig,x 1+lg,x™ 2+41g,x
ocne ynpouleHn#i npuieM K yYpagHEHHIO

lgix=2.
reiona (lg, x) , == V2 u, cnenosatennno,
: xl=72ﬁ, xz—_-.—2_V2.
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118, Ilepeitnenm B ypaBHenuu K soraprdMam Mo OCHOBAHHIO g:

1
3lg, x 2 lgax —9
24+1g,x g, x— %
TTocne ympoleHuit noiyyaeM SKBHBATIEHTHOE YPaBHEHHE

3(]gax)z—7lgax+4:0' ‘
Penrag sto ypasnenue, Haxooum: '
4 . 4+
(lg, x),=—3—, X, =a*; (g, x),=1, x,=—a.
119, Ilepexoms x norapm}nmm no ocuosamuo a, nonydaem:
=0.

lfr x+2+lga + x+l
TTocne ynpoinenuit npHXOAHM K SKBHBaneHrHO.\iy Y PaBHEHHIO

6(lg,x)*111g, x4+ 4=0.
Orciona

(lga x)x =

1
X, ==
2 .lj/a_‘
120, Tlepeiins B ypasHeHun K JorapH$MaM no oCHOBAHHIO @,
Ml TIpHBELEM €ro K BHAY

]/lg., /ax(l-l—]g * +l/1ga 1/ g% )=a.

[ocae nanbueiuunx npeo6pasoBanuil monyuyaem: )

M[u—-

=a.

(lga-’c’ll"l):_i_ (lgax_l)z
g, x Alg, x

YuurniBasi, YTO KBaAPATHHE KOPHH MOHHMAIOTCS 34eCh B apud-
METHUECKOM CMLICJe, MOKHO JAHHOE ypaBHeHie 3amucaTh Tak:

[g x-F1]4-]1g,x —1|=2aV1Ig, x. (1y
Paccmotpum Tenepn nBa cayuyas:
1) TlpeanonoxiiM, 4ToO
: lg,x>1. (2
Torma ypasuenne (1) npuaumaer BuI
lg,x=aV g, x.
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Otcrona ’ 2
X, =a .
Jlerko Bupers, uto ycnaopue (2) yAOBNETBOPSETCH IPH ITOM JIHUIH

B caydyae a > 1.
2) Ipennonoxnm, 4yrto

0L lg, x<<1. (3)

Torna ypasuenue (1) npuanMaer Bux

2=2aV g, x. -
1
x,=a%.

Orciona

3ameruM, uTo yciosue (3) BLMONHAETCS NHIIB TOTAA, KOTAA
a>=1. Tak xax 3aBenoMo a=£~1 (usaye G HCXOIHOE ypaBHe-
HHE MOTEPIO CMHCA), TO M BTOPOH KOPEHb X, cymecmyer JIMIb
npH ycnosud a > 1. :

Mu ucyepnanu BCE BO3MOXHOCTH, TaK KaK 3HAYEHHS X, MPH
KOTOpHX lg,x =<0, oueBHNHO, HE MOryT YIOBIETBOPHTH. ypaB-
nenuso (1). Tamm oﬁpasou mpH a>>1 paccmarpiuBsaeMoe ypag-

s 1
HEHHE HMEET XBAa KOPHA: x,=aa nx,=a®. Ilpu 0<la<1
ypaBHeune kopHell He mMeer,

121. Mueenm: _
lg(Vx+14-1)=lg(x — 40).

onaras V x - 1=/¢, nonyyaem mnocie nOTEeHUHPOBAHUS yPAB-
eHHe
ff—t—42=0.

Ero wopnm: ¢,=7 u f,=——6. Tax xax t=Vx+}1>=

10 £, 0T6pacuBaew Kopmo f, COOTBETCTBYeT 3HAYEHHE x__48
Hposepxoﬁ yGexnaemcs, 'n'o OHO YIOBNETBOPSET HCXOXHOMY
ypaBHennio. Taxkum o6pa3oM, ypaBHEHHE HMEET eNHHCTBEHHL
opeHp x=—48.

122, Tlepefinem B ypaBHeHHH K norapudmam no OCHOBAHHIO 3.
pesynbTaTe mMocie BO3BENEHHA ofeux wacTel B KsaapaTr u
MPOUIEHHH TIONYYUM YypaBHEHUe

(lg, x)* 4 (lg, x)—2—0
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Orciona
1 :

(lg, x),=—2, X, =g (lg,x),=1, x,=3.
IlpoBepxoii yGexmaemcst, 4TO X, He YIOBNETBOPAET HCXOLHOMY
ypasuennio. Takum 06pasoy, eAHHCTBEHHN KOpeHb GyleT X, == 3

123, Tlepexoass B ypasHeHHM K norapidMaM 1o OCHOBAHHIO 4,
nonyyaem:

11 g, lp—2)_ Ag.lp—a)—lga4.
lga(x4+9) 7 lgax+9)
Orciona nocne ynpomenufi ¥ NOTEHUHPOBAHUS MPHXOARM K xsan—
PATHOMY YPaBHEHHIO

W,ﬁ,w+mweﬂ=;@+w.

KOpHu 3TOr0 ypaBHCHHS HMEIOT BHI

1 — 1
s=5—+Vre, x,=50p—aq—Vrs
Jlerko nposepHTb, 4TO 006a KOPHN YNOBNETBOPSIOT HEPABEHCTBY

P>xl,2>—‘],

a CeoBaTeNnsbuo, HCXOAHOMY YpaBHEHHIO.

124, Tlocne necnoXHHX npeoGpasoBasnll, HCMOAL3YIOUINX
dopmyny mepexoma 0T oaHoll cHCTeMb aAorapudmMoR K APYro#;
NpHBOIHM JAHHOE YpaBHEHHE K BRAY

3 o

[oaoxus lgv—x_t nonyqrm nociae ynpomemm 1 BO3BEJAEHH
B KBaJpaT ypaBHeHHe
-t —2=0.
Ero xopun: #,=-—2, f,=1. [lepeoMy KOpHIO OTBeuaeT 3Ha
1
denne ¥ == -, KOTOpOC, KaK Jerko MpOBEpHTH, YAOBIETBOpAE

H HCXOJHOMY ypaBHenuio. BTopomy xOpnio OTBevaeT 3HaueHu
x=V, KOTOpOE  HCXOLHOMY ypasHeHmo He YNOBNETBOPSET

9 2
125. Ionpayscs TeMm, yto 0,4=+%, a 6,25:—_(3) , NpPH

2
CeleM HCXOJAHOE YpaBueiie K DLy

2 \lgrx+1 - [ 2\20gx—2)
() =6

o
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[lpupaBuuBag npkasarenu, MOAyuyaeM ypasHeHue
Ig*x —6lgx4+5=0,
pelmuB Kotopoe, Hafmem: _
(lgx),=1, x,=10; (lgx),=5, x,=10%

126. Ilepefina B ypaBuenun x norapuq)'wam no ocHoBawHIo 10,

noMy4YnM: .
—x
o)

1
lgx —(lglgn—l)]g—x.

Orciona mocne NPOCTHX MNPeoGPa3oBaHMA MPHAEM K yPABHEHHWIO .

Ig (x-—-—)_l r
Tocne NOTCHIHPOBAHURA 6yzxeu HMETh:

x.’——4x—|—lgn=0

Xy =24 V4—Ign.

Hecnoxnoe mccregoBaHue NPUBOAHT Temeph K CACAYIOUUM pe-
3y/abTaraM. ‘ ’

a) Bcmu 0<<n<C10* u n=£10° 10 ypaBHenue uMeer AB2
Pa3NHYHHX KODHA: :

xl=2+]/4——-lgn " x2=2—V4—-lgn.

6) Eciu n=10°, To muMeerc nump onun Kopeup x=—=3
(¥=1 npuxoaurcs oT6pocuTh); MpH A==10" nomyuaem TaKKe
ONMH KOpeHb X ==2.

B) Bcnu, Hakowen, x > 10%, to kopuelt ner.

OTKyZa

127, Tlepeiinem B ypasuenuu K 1orapuguam no ocHosanuio 2
B peaynbTarte momyyuM ypasuenue
1 g, a
ig, sin x 2lg, sin x+ 1=0.

TCI0Aa
Ig,a

2 L]

aK KaK BeNMYMHA, CTOSILAd - CMeBa, CTPOrO HOJMOKHTENbHA
Sinx % 1, nuaue 6 cumpon Igs, 2 notepsan cmuicn), To lg,a << 0
H, CIENOBATENBHO,: NPH a >1 ypaBHenue BooOwEe He HMeeT

Igisinx=—
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pewennfi. Cuntas 0<a <1, noayyaenm:

lg, sinx=-- ]/ ]g’

3uaK nmoc nepen pagHKaioM orépacmaem, TaK Kak lg, sinx <

Toraa
_ 1/_ lg.a
. 2
sinx=2

H
_ lg,
x==(—1)*arcsin 2 4nk (B=0,4-1,...).
Jlerko BupeTh, YTO BCA 3Ta OeCKOHEYHAA cepus 3HAYEHHil
YAOBJETEOPSAET HCXOAHOMY YDPaBHEHHIO.

128. [loTenuupys BTOpOE YpaBHEeHHe, OyleM HMEThb:

y—x==4. S |
Moxacrasus orciona y=—=4-—x B NEPBOE YypaBHeHHe, MOAYUH.
3%.2%¥=236.

Caenoartenbno, 6°=236 n x==2. HUs ypasnenus (1) naxomm
y1o y==6.

129, M3 Broporo ypaBHEHHS HAXOLMUM:
2
x+y= = (

Tloncrasis 910 BHpaweHue AN X—-y B IeEPBOE YPaBHEHH
TIO/TYHHM:

1—lIg, (x—y)—lg, (x —y)=1
uan
lg, (x —y)+-1g, (x —y)=0.
Tlepexons x sorapudMam mo ocHoBaHmIo 3, npeoGpasyeM nocie
HEe ypaBHeHHe K BHLY

(]ga3+1)lga(x—y)=0' )
Tak xak 1g,3-}+ 1540, 10 oTCiona lg,(x—y)=0
X-—y=1. Buecre ¢ ypauenuenm (1) 910 HaeT cucremy

x4y=2, x—y=1.

Pewmns ee, noayuum:
3 1
X = 7 N y._-‘_' —i- .

Tlpomepkoii yGexnmaemcs B TOM, YTO HafieHHas mapa 4ucen s
ASeTCH pellleHueM HCXOMHOH CHCTEMB,
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130. JlorapudMupys mnepsoe ypaBHeHHe IO OCHOBAHHIO c,
yHeM HMeTb:

alg.x=blg.y. (1)
13 BTOpOro ypasHEHHS HAXOMMM:
' lo.x
lg, s —lg.y =4

oncrasnss ciona lg,y u3 ypasuenns (1), monyusaem:
a

a b
lgcx——l; lg, x=—, nm lg,.x o=7.
OTEHUHPYS, NOAyyaeMm:

b—a b b?
X b =c%, um x=—c2 -9,
3 TEepBOTO YPABHEHHH CHCTEMH TeNepb HAXOLUM: -
a b .

y:xz-:cb—“.

131. Ilonb3ysck norapudMHYECKHM TOXIECTBOM a'fa?==p,
anuueM CHCTeMY B CJeLylOleM BHie:

ATy m
OTEHLMPYS TEPBOE ypaBHeHHe, moayuuM x.5”=>57, otkyna
x=5"", (2)

OXCTaB/fISt X U3 ypasHenus (2) BO BTOpOE ypasHenie CHCTEMH
), mnoayyaeM ypasiemue SV V=1 umeiouce xopun

y1=4’ y:=3
B peaynbTate MH TNPHXOAHM K ABYM pEIUIEHISM:
x,==125, y,=4; x,=625, y,=3.
132. JTorapmpmlpyﬂAnepB'oe .ypaBHeHHe MO OCHOBAHHIO y, NO-
YHM OTHOCHTENBHO lgyx KBaJIpaTHOE YpaBHenue

2lggx—51g,x+4-2=0,
Jerouee KOpHH

_ lg,x=2, ]gyx=—;-.

Eum lg,x=2, 10

xX=y". { 1)

M3 sroporo ypasuexns, B cuny TowmecTBa lg,b=—
nyunm lg, (y —3x)=1g,4, otxyna

y—3x=4. 2)

Igpa’
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[onyuennoe ypasnenne Bmecte ¢ (1) naer KBaapaTHoe -ypasH
hnye IJst onpeneseHud y:

3y*—y-+4=0.
Tax xax mo ycaoBdio Y >0, 710, peulnB ypaBHEH:e, NOAYYI
y‘.-_.—% » nocae yero u3 dopmyau (1) Haxomum X, =75 Ecau

lgyxz.—%, T0 x=l/§ u y=x*. B stoM cayuae B cuny (

NOAYYHM ypaBHehne
: x*—3x —4=0.

B peaynsraTe HaillieM ele OAHO pelueHue:
x,=4, y,==16.

133, JlorapudmMupys nepBoe ypaBHEHHE MO OCHOBAHHIO

nafnem:

x+ylg,b=14l1g,b. (
Bo sTOpoM ypasHenun nepefiaeM K Jorapudgmam 1no oCHOBaHHIO @
Toraa

le,y lg,b
21 Xe—=—eZ e —__ 91 .
Ea g 1g,Va £a)

Orciona x::yi. IHoxnctasus yzlx B (1), nonyunM ypaBHenH

x*—x(141g, 0+ 1g,6=0,
HMeIOLIee KOpHI

x,=lg,b n x,=1,
OxoHnyaTenbnuii OTBeT:
x,=lg, b, y,=lg,a x,=1, y,=1,

134. B nepsom ypaBHeHHH mepeiiieM K OCHOBAHHIO X; TOTX
ypasHeHue NPHMET BNA

1
i ISR
3(1% ) =10
Monowus 3necy lg,y==1%, noayyum ypasnerne
‘ 3f2—10l+32:0,
nuelomee KopHE £, =3 n t1=%. B nepeon cayvae Ig, y=:
y=x" u, B CHIy BTOPOrO YypaBHEHHS uCXOAHOH CHCTEML
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f=281. Tak kax x>0 n >0, 10 MH nonyqaeu npu 9TOM
HIIb ONHO pellleHHe:

_ x, =3, y,=2T.
onaras 3atem g, y=%, HAXOJAMM elle OJHO peuleHne:
x,=27, y,=3.

135, TlepeiineM B KaWIOM YPABHEHHH CHCTEMH K JAorapudman
0 ocHoBaHmio 2. B pe3ynbTare MOJyyum CHCTEMY

g, x )

T, 13 U8 ¥ T 1e ) =g, %,
gty glg.x

lg, x T3 =3 ig, 3

aKk Kak x=~1 (B DPOTHBHOM c/ny4ae JmeBas 4YacTh MEPBOTO

paBHeHHs MCXOMHON CHCTeMH He HMena GH cmmcaa), To 1g, x =0

cncremy (1) moxno sammcath B sHIE

lg, x4 1g, y=Ilg, 12,
]ga (x-l— y)=3.

OTEHUHDYH, MOJydaem: :
xy=12, x-}-y=38,

x;=6; y1=2;' x,=2, y,=6..

)

TKyAa

136, Jlorapugmupya ofe wacTH nepBOro YpaBHEHHS MO OC-
osauuto 10, moayuim:

2--xlg2=ylgs. (1
4 BTOPOM ypaBHEHUH nepeiizeM K jaorapudmam no ocxosanuio 10;

raga
lg(2x4-1)=lgy

y=2x+1. (2)
oactasnas y u3 (2) B (1) u nose3yscs TeM, uto lgd=1—
1g2 noayyaem:

, CJIeNOBAaTeNBLHO,

— 141g2
—2F31g2"
enepb H3 (2) JETKO HAXOMUM:
: 44-51g2

Y=313lg2
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137, Tlepexoas B kawmaoMm u3 ypaBHeHHH CHCTEMH K 10
pHMaM 10 OCHOBAHHIO 2, NOJyYHM:

x1g,y=yVy(1—lg,x), | (
21g,x=3lg,y.
W3 Broporo ypaBsenus cuctemn (1) Haxoaum x*=3y°, OTKy
s .
x=y?"* “{
I/Icnonbsyﬂ (2), u3 nepBoro ypasuenus Hafigem y=— /4 Cn
AOBATENBHO,
3 2
x=25, y==25,

__138. IloTenunpys BTopoe ypaBHenHe, TOAYUHM: . _

xy==16. (
Tonaras lg, =1, sanumeyn nepsoe ypasHenue B BUAe
$#—2t—3=0.

Otciona f,=—1, #,=23. B nepeom ciyuae nmeem x:—_-:T , 4

nporuBopeyur ypassennio (1). Bo sTopom cayyae x=—y°. P
Was 9TO ypaBHEHHE COBMECTHO ¢ ypasHehiem (1), naflnem x, —
y1=2' .

139. Tonp3ysch TOKEECTBOM

1gs 2
g, 2=2%
£y gy’
3anuieM nepaoe ypaBHEHHE CHCTEMH B BHAE
Ig.2
2lg, 24+ 322-=0.
821355 (
Tak xax 1g, 2540, 10 orciona lg, y=—:—;- H, CeJoBaTeabH
: 7 :
y=x 2.

Toacrasass 9T0 3Hayenne BO BTOPOE YpaBHeHHE, NOAYYH
X' —4x"*=0, wm x*=4; orciona

o V3
x=y2% y=5".

140. IlpeoGpasyeM cucTemy, nepexoisi B MEPBOM YpPaBHEH

K OCHOBaHHIO 2, BO BTOPOM — K OCHOBAHMIO 3 ¥ B TPeTbeM
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k ocnoBanmo 4. Honyunm: =
lg, x+:}lg,y+%lg,z=lg, 4,
lg,}’—l'%lg, 2—|——;-1g,x=lg, 9,

]goz"l" "f_lf']gax"l-% 1g._}_’= lg, 16.
TloTeHuupys, MPHXOAHM K CHCTEMeE
’ yz=—4, :
YV xz=9, §))
z Vx_y =16.
IMepemnoxan yparnennst cucremu (1) nounenno, Haiigem:
: (xyz)t=24"
Tax xak x>0, y>0, 2z>0, 10 -
xyz=—24. : (2y

Bosnozm nepsoe ypapHenne cucreMn (1) B XBaapaT M MCMoAbL3ys
(2), momyumnm:

__16_ 2
. =u=73
27 32
AHanoruyHO HaxoxuM y=% B z=7. IMposepxo#t yGex-

laeMcq, 4TO HalllenHHe TPH 4HC/2 06pa3yloT peleHue.

141. TIlepexonst k OCHOBaHUIO 2 B NEPBOM yPABHEHHH, 2 3a-
TEeM MOTEHUHPYH, nonyqaew

y:—xy=4. (1
:Ypasuenne (1) Bmecre co BTOpHM ypaBHEHHEM HCXOMHOH cucTeMH
naeT CUCTeMy :
X —l— y =25 } (2)
yV—xy=4.

Ora cHCTEMAa MMEeT 1Ba pewieHHs, YXOBICTBODAIONHE YCIOBHSAM
y>x,y>0,a HMeHHO

1 L]
x1=_-'7=2’ 1=.ﬁ; X, =8, y,=4.
142, Jlorapudmnpys nepeoe ypaBHeHue CHCTEMH, NOMYYHM:
lgx-1g y=lga. ' (1
Bupaxas wu3 ypashenus (1) lgx uepes lgy ® noacrasasa -

7 B, B. Jiunckuft u gp.
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BO BTOPOE YpaBHekhHe, MO/iyuyaeM OTHOCHTeanHO 1gy kBanpatnoe
ypasHexHe C

21g’y—-2lga-lgy——‘;—_lg’a———O,

HMeiolULee KODHH (lgy)x:-g—lga n(lgy),= —% Iga.
- 3

B nepsoM cayyae y, ==a?, a COOTBeTCIByioulee 3HAUEHHE X
. 1

HAXOANM H3 NEPBOro ypaBHEHNA HCXOMHOR CHCTeMBl X, =a 2,
’ 1 : 3

Bo BropoMm cnyuae y,—a 2 u x,==a*.
143. IoacraBus y H3 BTOPOro ypaBHEHHA B NEPBOE, IOAYUHM:
1 2
P

Orciona nubo x =1, auGo ’

1 2

Xtm= 2t
1, CARLOBATENLHO,
1

x=3l/—3"

Orger:

i 3

x,=yl=:l, X, 3-'/—.-?., yzzl/g'

144. lonoxus a*=—u, o’ =—wv, 3anuuieM cucTeMy B Cie-
ZyloumeM BHIE:

ut - v* =25,
{Hv—c.
W3 stux apyx ypasuenuil ciaexyer:
(u+v)’=2(b+c), (u—v)Y=2(—c).

Tak KaK HCKOMHE 3Ha4YeHHS ¥ H U AOMKHH OWTb I0J0KHTE/ILHLI,
TO NepBoe ypaBieHHEe CBOAHTCH K yPaBHEHHIO

ut-v=y2(0Fc). (1)
Bropoe ypaBuemue IOKa3uBaeT, 4TO A/S Pa3PEINAMOCTH CHCTEMb!
Heo6xonuMo noTpeGoBaTh, KPOME MOJOWHTEABHOCTH uHCea b n
¢, BLINONHEHHS HepaBeHCTBA

b=c. @
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ITpu sToMm 7
t—v=-4V2(b—o). 3}

Pemas coBmecTHo ypasnenna (1) u (3), B cnyqae 3Haka AT °
Halinem:

— (Vb+c—|—l/b—c),
v, -—-—- l/b—l—c—-]/b——-c)

Bo BTopoM cayuae nonyqaem'

u ——-——(Vb—i—c-—]/-l;:_c,
v '——-(Vb—l— +Vb—e).

Mu Hamm asa penteHus cucremg N, npnqeu NPH BHNOIHEHHH
ycsoBHS (2) Bce 3HaueHNs HEH3BECTHHX, OYEBHIHO, IOM0KHTE/bHE.
IlBa cOOTBEeTCTBYIOUIUX pEIUEHHS HCXOAHOH CHCTEMB HMEIOT BUA

X, = ]ga , Y= ]ga Vs X, = ]ga by ¥Y.— ]ga 7,-
Mul MoweM Teneps YTBEPWIATH, YTO AJA PA3PEINHMOCTH CHCTEMH

HeoOXOAUMO H JOCTAaTOMHO, 4TO6H b>0, ¢>0 u b=c.
Ilpit BHMOMHEHNH 3THX- YCJIOBHH CHCTEMa HMeeT nBa pemeHns.

145, I'Iepeunomm o0a ypaBHeHus, nony!mw

t3 — 2n
(o)™ = (x9) "
Ortciona BBHIY NONOXHTENBHOCTH X H y CAedyeT:

x-}y=2n. ‘ (1)
B cuay 9TOro mepBoe YPaBHEHHE NPHHUMAET BUA
xzn=yn" N
OTKyAa o
y=x\ : (2)
Moncrasnsa otciona y B nesyio yacts (1), nonyqaeM.
%! - x —2n=0, '

TO ypaBHeHue HMEET EeAMHCTBEeHHHl NONOMHTENAbHHHA KOpenb

V8n+1—1
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CooTercTayiollee 3HauUEHHE y HAXOLMM, HCnoAb3ys (2):
1 e —
y=5V8nFT1—1y

146. HpeoGpaayem cuctemy k sugy
(Bx+y)* 7 =9,

"/ 828 =2(@x - y).
M3 BTOpOro ypaBHeHHS HaXOUM:

824 =27 (3x J-y)**~»
H, Clef0BaTeNbHO, B CHJAY MEPBOrO ypaBHEHUS

324 =2%"7.81,
Orciona 2°=2%7, 1, e.
- - Xy =2 ; _(
Pewas ypasuenne (1) BMectTe ¢ NepBHM YypaBHEHHEM HCXOZX -

HOH CHCTEMH, NPHXOANM K ABYM CHCTeMaM:

1){ x—y=2, 2){ x—y=2,

3x+4y=3; 3xty=—3.
. _5 3
Pellenue nepBoft ciucTeMbl: =7 h=—7-
1 3
Pewenue BTOpo#i CHCTEMHS Xy =gy Yy=—-

IMposepkofi yGewnaemcs, 4ro o6e napu Yyuces ynOBAETBOPSIOT
HCXOAHOMH cucTeMme.

147, Tonowxum %:a Ecin a=1, T. e. p=g¢; 10 CII-

CTeMa YAOBNETBOPAETCH J/i0GOH napoll PaBHBIX MONOWHTEABHWX
qucesn. Byaem 105TOMy CHUTaTh a=1. Us sroporo ypasnenns
nonyyaem x==y". Jlorapupmupys nepeoe ypaBHEHHE H HCHO/L-
3ys 9TO PaBEHCTBO, GyneM HMETb:

ylgyla—y*~)=0.
Tak xak y > 0, 10 au6o lg y =0, anbo a =y"~'. B nepBoM caysae

noayyaeM x,==1,y ==1. Bo BTOpOM CAyuae £, ——a“-l B ——a“-l
OGe napy uucea yn0BAETBOPHIOT M HCXOZHOH ciicTeMme.

148, Jlorapugpmupys ofa ypasHenus, NOAYHHM CHCTEMY

ylgx=xlgy, } A :
*lgp=ylga, ()
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H3 KOTOPOil ompelesifieM OTHOUIEHHE ;—:-——:a; cnenoBa-

* TeNIbHO, ,
xXx=ay. (2)
Ecmn p=—=¢q, TO cucTeMa nMeeT OeckOHEYHOE YHCIO peruennii
BiIa x=—y=a, rae a >0 mo6oe. Eciau ps=gq, 10, noacrasus
x u3 dopmyns (2) B nepaoe ypassenne cuctemu (1), naitmem:
o a 1
x=a*-1, y=—ge—1,
CnenosatensHo, npn yclaoBun p==gq cncrema HMEeT eAHHCTBCH-
HOe penIenue.

149. Jlorapudmupys o6e uacti baBelicraa a’=b?—b‘,

noayyaem:
. 2=lg,(e—b)-lg,(c+b).
1

1
Ig._pa + Igc1pa
]g¢-+b a_+ ]gc-b a=2 ]gc+b a- 1gc—5a’

O1éiopa 2— W, C/NeI0BATENBHO, -

150. Hcnoavays ¢opmyny -lg,, m=El—n, nerxko MoAy4YHuM:
. m .
1
lgbzlk a=2%1g,a n lg.» b=2—k 1g, b,
Z Ugb?"“ lg +6)" %) Z (2klgba——lgab

__lgbaz 4k—]—lgab2 -——-2 2=

k=0

\/

4n+l_1] ’a—}—(_) ]g:é —2(n4-1)=

4
:%(4"+‘—'1)1g2a+l(4"+' —~1) & lgab-—-Q(n-{—l)——

4 — 1)<lg(,a+ )-—2(n+1).

47 1g;,

# CuMsoxn 2 a odoaﬂaqaer cymmy P N R S Y
=
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Igpigpa .
151. q Bs¢ — (a8 l')'gb igp e —planigr e — lgb a.

152. Hmeem:
n(n—1)
J— n—1n __ 1B
c=aga,...a,—a-aq...{ag" ")=a"¢ 2 .
Ucnoabays dopuyny nepexona OT OAHOH cHCTeMsl Jorapudmos

K RpPYro#, mojiydaem: .

g, b A
lg b: e e .
¢ lgac n-[—"(" ])lga q
Ho )
_lgpg g, b A
D T fd g, 6 B
IMosromy
lgcbz 24AB

2Bt nn—1)A°
1

153. Hcnons3ys paBeHCTBO 1g,,b=l npeoGpa3yem JaaH

(rba’
nyio ¢opuyny CIeRymomum obpasoM: l
LN S A
lgye  fgya lgnb SN gye
Igya™ 1 1 ¢ lgya’
Igyt lgye lev g
Orciona cnenyer:
b c
eyz=lan g (1
160 MHOWHTENDb %’Y— 0. INotenuupys pasedctBo (1), nony
Na
uaeM:
b c
=T (2

Takum o6pasos, & ecTb CpeaHss NPONOPIHOHATbHAR MeWLy
u b. Jlorapudunpys nanee paseHctBo (2) mo n060My OCHOB.
vuio N o mpoBoAst BHKNAZKH B O6paTHOM TNOpsSAKe, MH 3aBe|
UM J0KA3aTeNbCTBO NPENIaraeMoro yTBepwKAeHH .

154, Cnenyer cyurate, uto Nz~ 1, unaue apo6p B mnpaso
HacTH CTAHOBHTCH HeonpefencnHofi. Pasjenns momnexauiee i
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KazaTenbcTBy Towaectso na lg, Nlg, N1g N, Mu 3amenunm ero.
C/IEYIOUHM SKBIBAJEHTHHM:

1
TN TN T g N Tael

Iepeiian 3nech K norapuqmam no ocsopaunio N, moayuny:
]gNa—]—lng—{—lch._lgNabc.

Tak kak nocneaHee TOWAECTBO, oqeannﬂo, AMEET MECTO, TO
324344 peiueHxa,

155. Jlorapudmupyst Townuectso q'fa® =x (x=1) no
OCHOBAaHHIO ab, momywmM: '
lg, %18, a==1g. *-
Ig,a 1

Ho lgaba_-]gaab TF b MosTomy ' .
1g, % '
]—g—b'——l—l—]ga

iITO " Tpeooaanow I0Ka3aThb. -

lg.a
lg b
peobpasyeM JeBYI0 4acTh JAaHHOTO HepaBeHu’Ba CACAYIOmHM
Gpasom:

g1 x—{—lg,x_ g,l —{-lg,x_-lg,x(lg[ 341)=

1566. TTonbaysce norapnq)mme'cmm Toxaecreom Ig, a=

]ga 2
3 lg, x o, x
=Ig,x71g1 5 == *—gl-l-—"--lg’ 5
z

Oraa AaHioe HepaBeHCTBO NPHMET BuA

]gs >1

2
aK Kax 2>1 n—->1 H Mo cBOHCTBY norapudmon lg3 2>0,

0, CAeN0BaTC/bHO, npenbw.yulee HepaBEHCTBO SKBHBZMEHTHO
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HepaBeHcTBy o . .

g, x<—lgz 2
-2

Orciona, saMeTHs euie, uto MO CMHCAY 3ajaun x >0, oxouya-
TeJBHO [0Ay4aeM:

_lg3 2
0<x3 % .
157. Tak kak x>0, TO AaHHOE HEPABEHCTBO PABHOCHALHO
HEPaBeHCTBY :
xlgax > at.

Ho a>>1, nosroumy, 7OTapAGMIPYs  [IOC/TENHee HEPABEHCTBO
110 OCHOBaHHIO @ (3Ta onepauys TakKe NPHBOLHT K PaBHOCHIbL-
HOMY -HePaABCHCTBY), MOAYUIM: - -
3
lgax>2.
Ot1ciona OKOHYATENBHO HAXOANM:
nibo 1g,x >V 2 u, cnegosatensuo, x>aV?;

au6o lg,x<<—1V2 u Toraa 0 x<la=v2,

168. Ilo cmpicny 3amaun x>0, nostoMy aannoe Hepa
BEHCTBO PABHOCHILHO HEPABEHCTBY

Ig,x (x4 1)< 1g, (2x 4 6).
Tak xkak e>1, 710 otcioma x(x-1)<2¢4-6, nm
X' —x—6<0.
Pemas 810 KBAAPAaTHO® HEpPABEHCTRO npi ycaosi X >0
noayyaem:
0<lx<3.

159, Tlo cMucay 3aaum x> 0 n, 3HaunT, JaHHOE HEPABEHCTR
PaBHOCUNBHO HEPABEHCTBY

-yt
x3 g, ¥ =21l %

>
Jlorapndumupyem STO HEPAaBEHCTRO nO OCHOBAHMIO 2 W TIONOWKH
y==Ig, x; nONyuMM PaBHOCHIbHOE HepaBEHCTBO
2
y{8—y*—25>0,
KOTOPOE nOC/AE DPA3NOWEHNA KBAAPATHOTO TPEXuw/ieHa HA MHOKH
TEJNH MOXHO 3anMuCaTh B BHIe

(=) (B-Ly)>0.
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OTO HEepaBEHCTBO BWMOMHEHO TOTAA M TONBKO TOTAA, KOLAAa
anb0 BCE TPH COMHOMHTENN IONOKHTEAbHH, AHO0 ONMH H3 HHUX

MONOXHTENEH, a ABa ApYrHX oTpHuaTenbHH. B neppoM cayuae,
T. e. Korjaa

¥y>0,1—y>0, 3-+y>0,
naxoauM 0<y <1 m, crnemoBatenbHo,
1<x < 2. (1
Bropot#i cayyaii nonpasnensercs Ha TPH MOACAyYas, TpHYEM

HENPOTUBOPEUNBAA CHCTEMA HEDPABEHCTB nonyqaercﬂ' TOAbKO B
OIHOM mnOACAyyae, a HMEHHO Koria

<0, 1—y>0, 34y<o.
Orciona y <C—3 u, 3nauwur,
1
0l 5 (2)

Taxum o6pazom, HCXONHOE HEPAaBEHCTBO HMeeT MECTO TOTAa
H TONLKO TOrZa, Koraa nuGo

_ 0<x< 5,
nugo .
1<x< 2
1 1
160. Tlonoxns 1g, x=y u sawverns, 4To lg"2=ig,_x_=7 ,

nepenuueM JaHHoe HepaBeHCTBo B BHIE

y—|— -|—2cosa (1)

' 1
Uneno z==y--— mMeeT TOT xe 3HAK, 4TO M HYHCIO ¥, H

|z|>2 mpn Bcex y (M. (2), crp. 20). TMoatomy eciu
2>0, TO HepaBeHCTBO Z << —2C0S® MOWET OHTH BHIOJHEHO
TONLKO B TOM chydae, ecam z=2 (y=1) u cos a=—1,
T. .€.. €I B MCXOMHOM HepapeHcTBe x=—2 ® a=(2k-} 1),
(=0, 41, +2,...). Ilpn 3THx 3uayeHHAX HMEET MecTo
3HaK paBeHcTBa.

Ecm we 2<C0, 1. e. y<{0, 10 2<<—2 ¥ nEpaBeHcTBO
(1) BHMONHEHO npyu- Bcex o, OTKyHa CJIEAYET, 4TO HCXONHOE He-
PABEHCTBO BHINOJHAETCH, KpoMe yme HafaedwnwX 3nadenni, npu
0<x<{1 M Bcex BelLECTBCHHHIX 3HAYEHHAX Q.
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161. Hcnonbays H3BeCTHOE cBoilcTBO norapHbMiueckofi ¢ynk-
HHH ¢ OCHOBaHHEM, MEHBUINM eAHHHLW, MOJAYYaeM:

0<Clg,(sinx~42) 2cos x)<< 1

1, CAE10BaTeIbHO,
1<sinx-212cosx < 4.

3aMeTHB, 4TO Vl—}—(? V' 2)*==3, npeo6pasyem cymmy Tpiro-
HoMeTpHUeCKHX (yHKunil, BBeis BCnoMOraTeabuLit yron ==

—=arctg2 V% ~
sinx-42) 2cosx=3 [sinx. ';],j—f—cosx . 2;/2 ]2

) _ - =3sin(x-{-g).
Cac0BaTe bHO, - JaNHOe HePaBeHCTBO PABHOCHALHO HCPABEHCTRY

1 . 4 ; 4

T <sin(x+y)< =+ Hepasenerso sin(x < 5 BHNOI-
‘HueTcH npi Bcex 3uaucunsx x. Hepasenctso sin(x-}-¢)> %—
unveet ofilee peuicnue

2kn -} arcsin -;— —tp < x < —arcsin %—}-an—cp
(=0, <=1, ==2,...).

5. KomOusaropruka u 6unom Hurorona

162. 3anucaB 0TAeAbHO OTHOLIEHIS MEPBOrO Y/EHA NP OMOPLHIL

KO BTOPOMY H BTOPOTO K TPETbEMY, NOCJIE COKPaUleHHS MNOAYyYHM:
(n 41 . n+1  n—md-1
D=l " mip—m+1" m-1
(n-4-11 (n4 ! _n—m-32
min—m-4 W (m—1N)Wwn—m42)) — m '
B cuay ycIoBHS 3aayif MBl NPHXOAHM K JABYM YpaBHEHHAM:
n—m~-1__ 1. n—m+42 5
m1 = m -3

Peuns ux copmectno, Haltmem m==38, n==6,

163. Uneen:
(12— 5 =14C («* —x) -+ C(x* —x*) |-
F C — &) - CHE — P - C (x — 'Y -
eor P — 2



KOMEHITATOPHKA § BHHOM HBIOTOHA : 187

Paccwatpiisast _cnaraenuie” rpasoft YaCTH, JeTKO 3aMETHTb, YTO
x® CONepKUTCA NHIL B YSTBEPTOM U MATOM unenax. Menonnays
510, 6e3 Tpyma waxommm kodbduusent npn x°. Ou pasen
3C’+C‘. .

164. Cnaraemble nanHOH CyMMH OGpasyiOT NPOTPeccHio €O
anamenatenen 1-}-x. IMosTomy

Ao (2 o (U x) =
___(l +x)"'“—(l —I—x)k (1)
= p .
3anucas 3Ty e CyMMy B BHIe MHOTOY/IeHA
a,taxt...4a,x" ... Ja,x"
1 pacKpHB CKoGKH B npaBon 4aCcTH paBEHCTBa (1), nonyun:
ecin m <k, 10

2, = Crfl —Cpth;

ecan e m=£k, 10

a, _C +1'

165. U3 ycnosus 3amauu caenyer: v
C=C444, nm "("— h_ =n-}44.

Pemus sTo ypaBHeHne OTHOCHTE@NLHO n, natinem n__ll
OGuyuil uned Pas3nOWeHUK

(=Vetz)"
MOXHO 3anHucarb B BHIAEC

3
C,,, -5(11—m)—4m.
Io ycnoBmo sanaun - (11—m)—4m._0 otkyza m=3. Cne-
HOBATENBHO, ucxouuﬁ unen pasen C7. '

166. Hepasenctea T, , > T, u Ty, , > T;,, nOCAe ynpo-
UICHHA MPUHHMAOT BHA

W> >V§‘
B 100 —R'I0—k~ E41°
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Pewnp Kax/0e H3 HHX OTHOCHTE/]BHO -k, NOAYYHM:
vy 10031

. 1

V341 >E>=re Y341 ()

Jlesas # npasas uwacT HepaBencTBa (1) — uHcaa Heuenie,

2 pa3HOCTb MeMAY HMMHM paBHa elunuue. [losTomy cylecTsyer
Wb OAHO UEN0e MHCAO0 2, yAOBAeTBOpsioulee Hepasenctsy (1).

Bamerus, uto 1,72 <V3< 1,73, upsiMeIM BLIYHC/AEHHEM YCTAaHO=
- BHM, YTO

64, 64 >k > 63, 135.
CnenoBatenbHo, k=64,

167. B pasnoxende BOHAYT: 72 4JAGHOB BHIA x(i=1,2,...
e ooy 1), n{n—1) uneHos BHIa x;xl(i, J=1, 2, .., nis=j)
u, HaKowel, C; WIEHOB BUAA X;X;X,, TAC I, J, k — pasanunue

yucaa. Takum 00pasoM, 4HCIO pasAHYHBIX HE NMOAOGHHIX YACHOB
pasio
nn—1)n—2 n{in4 N(n-42
PR RS [ TR EY

168. Jeautensmu uscaa ¢ SBASIOTCS, OYEBHAHO, YHCAQ
Py Pas - ++y Pp H BCEBO3MOXIINE MX NpOi3BeleHis NMo ABa, no
TpH H T, A. UMciao Takux Acanteaefi pasno

aQ4-Ccl+... —l—C"——Q"
Tor ¢axt, 4TO Bce NOJyyeHHHE ACAUTENN HE PABHH MEWKAY coGoft

H 4TO JpPYyrux peaurenaefl Her, caeayer H3 eAHHCTBEHHOCTH
1peACTaBACld YHGIAa B BHAC NPOH3BEACHHN  DPOCTHX YHCCIHI.

169 Hozuxemauxee zxoxaaarenbcmy PaBEHCTBO HMeeT BHI
C""’I 1 9n+1__ ]

1+ + + +k+l+°°°+ +n—l—l=n+l

H PaBHOCHIALHO PaBeHCTBY
1 1 n--1
e o R e R o = L a T
nA1 ., _ _
R e =Xt S DA

Tax xak . :
n+1C _n+l n (n -4 1) _Ckr
1 k+1kl(n—k)1 &+ D@m= &) 1
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TO JZ1eBad 4acTb IMOCNENHEro PaBeHCTBA PaBHA

1+G o+ Gt O O 1=
) ——(l +1)n+1=2n+1'
YTO H TPe6GOoBaNOCh INOKa3aTh. '

170. Beskoe nenenne Kosonw, yxaaaHHoe B yC/MOBHH, paB-
HOCHM/bHO u3BnedeHnio 16 Hery3oB u3 uncaa 32 HETY30B M JBYX
TY30B H3 4HCNA 4YeTHpex TY30B. IlepBoe wuaBieyeHHe MOKHO
ocymectsuth Clj cnocoGamu, a Bropoe — C? cnocoGamu. Tak xax

Kaxaoe Hapaeuenne 16 HETY30B MOXHO CKOMGHHHDOBATb C JO-
OLIM M3BICUEHHEM ABYX TY30B, TO ofulee YHCIO cnOCOGOB yKa-
3aHHOrO Jesenus konmoiaw pasho C,,Cl.

171. HckoMoe 4HC/IO HOMEPOB PABHO YHCAY pasMemleHnii, ko-
TopHe MO¥HO ofOpaszoBath u3 10 mndp mo 5, T, e. pasto
10.9.8.7.6 =230 240.

172. SanymepyeM HekOTOpHe 7 MecT It 6yaeM 06Gpa3oBHLIBATH
pa36Henns, NOCASAOBATENABHO 3anoJHAA KaXioe H3 YKa3aHuHx
MeCT Iapoil S7eMeHTOB.

Ha nepsoe Mecto mMoxHO BHOpaTh mapy C) cnocoGamu;

noc/ie TOrO KAk Mepeas napa BHOpAaHa; BTOPYIO MOXKHO BWOPaTh
G, o cnocobamu, Tpersio C) , cnocoGamu u T. K. B pesyns-

TaTe MH npugeM k C) C7 ., C’ _4---C; pasbuenusM, B uucnO

OTOPHX BOHAyT, qnnaxo, H BCe pa3CHeHHs, OTIHYAIOUIHECH 110-
fAKoM pacnonoxenns nap. CnenoBaTe/bHO, 4YHCIO HHTEpecylo-
UX Hac pa3GueHHHt paBHO
C3y Con_g-.o Cy__2n@2n—1)(2n —2)(2n —3)...2-1
nt - 2% n!
=(2n—1)(2n—3)...3-1.
Sro nponspeseHHe COKPALUEHHO HHOrAA 0603HAYAIOT CHMBOIOM
2n— 1)1
" K Tomy e pe3aynbTaTy MOXHO NPHATH, PACCYXNas HECKONBKO
tnade. OGosnaumm vepe3 k, uncno pasGuennit ang toro cay-
ast, KOrAa uyHcao sneMentoB pasHo 2n. PaccmoTpum 27 snemen-
oB. [lockoabky ' mopamok pacnoNOXeHWs nap HecyINecTBeH,
0XHO CYMTAaTh NepBoli mapofl Ty, KOTOpas COLEPHHT MEpBLI
nement. -[lapw, cogepwauine nepsuift snement, MOXHO 00paso-
atb 2n—1 cnocobamu. Ocranbibe 2(n—1) saeMeHTOB mpH

p—
—
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poiGpanHoll nepBOil mape MOWHO paséuTh Ha napu'kn_, Cnoco-
Gamu, [lostony k,=(2n—1)k ‘C noMowBl0 3TOr0 COOTHO-
LUIEHHS JIETKO HaXOJHM: ‘

k,=(2n—1)(2n—3)...5:3-1.

173. Vs o6uero uncaa sl nepecTaHOBOK HaM HALNEKHT BLI-
4ecTb Te, B KOTOPHIX 3NEMEHTH 4 M b cToaT psazoM. Htolbuw
06pa3oBaTh TAKYyIO NepecTaHOBKY, HYXHO B3ATb HEKOTOPYIO me-
PECTAallOBKY M3 OCTAaBHIAXCSl /1~ 2 aneMeHTOB (HX Bcero (n— 2)!)
W NpHCOEXHHHTh K BROPaHHOH nepecTaHOBKe BA 3/1eMeHTa an b
TaK, YTOOH OHI OKa3aiHch psamoM. JTO, OUEBHIHO, MOKHO CHc-
nate 2(n—1) cnocoGamu (MHOXHTENb 2 34eChb CBA3aH C TeM,
‘uto @ w b MoxHO mnepecTasuthp MecTaMu). Takum oGpasow,
UHCNO TEPecTAHOBOK, B KOTOPHX a U b CTOSIT psnoM, pasuo
2(n—2)!(n—1), a nuTepecylomlee HAC YHCAO PABHO

n—2n—N=n—1)1{n—2)

n-1°

174. Ecan cpexn BHHYTHX O OuneTOB 0OKa3ajl0Ch DOBHO IBa
BHNTPHIINLEX, TO OCTaJAbHHE TPH — HEBLHrpHiuHue. W3 8 Bunr-
pullHbX GuAeTOB MowHO BuGpars amsa C) cnocobamn, U3

50 — 8 =42 nepuurpsiLHLIX GuAeTOB TpH MOMWHO BuOpath Cj,

cnocobamu. Kawaw#t cnocof BeOOpAa ABYX BHINIPLiLHHX Cuetos
MOXET COMeTaThCs ¢ JI06LIM H3 crnocoboB BLIGOpPA TPexX HEBHIIL-
poinnix. TlosToMmy oGumiee uyneno ¢nocoGoB paBHO

s 87 42:41.40
CieCy =1 g = 326 240.

Yucno cnocoboB Bulbopa 5 GH/ETOB, NpH KOTOPLIX, 10 KpaHHeit
Mepe (Mo Menbiueif mepe), apa 6YAYT BLIUCPHIUHLIME, PABHO CyMMe
uuc/a cnocoGoB, NPl KOTOPLIX BHHUMACTCH POBHO J1Ba BRHTPHILLIHLIX
POBHO TPH BLINTPLIUHHX, PORHO YeThipe BHWHTPLIUHLIX I POBIO
0iTb BHHTPLIUIHKX OuieTtoB. CnefosaTenabHo, 3TO HHCAO PasHO
actae,tac, =
=8_Z . 42-41-40+8-7-6 42. 4I+8-7-6-5 . ¢_1_2 8.7-6.5.4
- 1.2 1-2-3 1-2-3 1-2.3-4 1 1-2-3-4.57
=326240+48 216 42940 - 56 =377 452.

175, Paccmorpum mnapamnenorpamm ABCD (puc. ' 1). TIpoge-
neno m mpsMbix, napaanenbHux AB. Ecau yyecTs emie cTopoub
napannenorpamma AB 1 CD, To noaydmM m-}-2 napajienbHu
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munnit £, 0, .., 0, , (MHHHH 3aHYMepOBAHH NO nopsuu(y c/1eBa
Hanpaso) Honyctum moka, uto npsmbe, napannenstne BC, euge
He mposeneHH. Toraa /, ofpasyer ¢ kawno# cienyiouell nunne,
1. e by lyoonyl,,, no on-

HOMY MapajienorpaMmy M BCETo,

cnexoBaTenbHo, m-1 napan-
nenorpammoB. Bropas aumus [,

obpasyer ¢ {,,/,, ..., 1, ., BCe-

I0 m napannenorpaMMoB (napan- R4 ﬁ’/ / 7 7 / / /’ma
nenorpamm, 0GpasoBaHuNH [, ¢ / / / / /

l,, yxe yuren); [, obpasyer

m—1 -napannesorpammos W
‘7., A. Haxonen, /,, , obpasyer
€IMHCTBEHHHI  Mapaenorpamy .

¢ l,,,. WTak, paccMOTpeHHHE OTIenbHO npsmue, napannenb-
wpie AB, 0o6pa3yloT S, NapannenorpamMmos, MPHUEM

Sx=1+2+---+(m+1)=(£1_+_“____2(”’+2).

[IposeneM .Tenepr m aunuf, napannensuwx BC, u paccMoTpm
IPOM3BOJIBHEIA M3  yXe MONYYEHHHX . §, NapajIenorpammos
A,B,C,\D,. On mnepeceyen - m - NpAMLIMH, -napannenbnumu BC.
[ToTopsis npoBenenHoe BHINE pacCyXAeHHe, MH HalileM, 4TO
NOCPeICcTBOM 3THX m-}-2 auunil, napannesnbHExX BC, o6pasyorcs

W napanaenorpaMmos, Beero, Taxui 06pa3oM, uMeew
l(m + 1)("1-{—2)]’
2

BoamoxHo u xpyroe. pemwenne. Kawnuil us paccMaTpuBaeMuix
NIAPannenorpaMMoB BIIOJNHE ONPeRensercs 3ajaHHeM JBYX NPOTH-
BOMOJIOXKHHX Bepumd. Yucno cnocoGoB BuGOpa nepBofl BepuinHL
PaBHO YHCAY BCEX TOYEK INepeceyeHHs NPOBENEHHHX Mapanienb-
HHX JIHHUA, BKAOYAas CTOPOHH, T. e. paBuo (m-}-2)°. flcwo,
YTO €cJH nepBas BepmHa (HKCHPOBRaHa, TO IS BTOpPOH OCTa-
netest (m-}-1)* soamowmocrelt. Taxmm oGpasom nonyyaem
(m - 1)* (m -} 2)* napannenorpammos. Tak kak moGas H3 ueTH-
pex BepIIHH KauAOro NapajaenorpaMMa mpH STOM cnocoGe moa-
cueTa Moria OHTh B3fMTa B KaueCTBe MepBOil, TO KawIwii mapas-
JSAOTPAMM OKA3aNCH COCYMTAHHEM PoBHO 4 pa3a. Cuenoaarenbuo,
YHC/JIO PA3JHYHHX N2PANNENOTPAMMOB DABHO-

(m A1) (m-2)* -
4 .

[ J— ¢

Puc. 1.

N2pannenorpamMMos. .
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176. Tlyctb Ha Bepxuell npsMOll pacnonomeHo 7 TOYEK, a

Ha nkaefi m toyex (puc. 2). MNoxpaszenuMm Bce coepnusiouue
OTPE3KH Ha NYYKH OTPE3KOB, MpHYEM B ONMH HYYOK OGBEXHHHM
BCe OTpe3KH, CcOenuHdiolwne QUKCHPOBAHHYIO =~ TOMKY HImKHEH
npsMoil (#anpmuMep, A) co BceMH TOYKAMH Ha BepxHeil npsMoli.
SlcHo, 4TO YHMEAO TaKMX MYYKOB DABHO /M H YTO YHCJAO TOHEK
nepeceyeHus OTPE3KOB, MNpPHHALAEKAUMX KaKuM-HHOYAb HBYM
AyykaM, ONHO M TO We aAd Jobofi nape- nyykos. Ecan srto
: YHca0 0003HAaYMM yepe3 k,, TO obuiee

YHCIO0 TOYEK mepeceveHHst BCeX OTpea-

x0B ‘OyleT paBno npouspenenHo k, Ha
/ YHCAO CoveTanuil mydykoB no Aga, T. €.

n I’IU‘IEII

BC—F m(m—1)

= ~_.__.,_____. - - n=m n - . -
i & gigved 2 .
Puc. 2, Hllﬂ nojacyeTa vyHcaa kn noapasaeanm

BCe OTpe3KH, COeXHHSIOUHE X TOYeK
BepxHell mpuMoit ¢ mByMs ToukaMt A i B HukHell npsamoii,
Ha NyuYKH OTPe3KOB, oObeAHHus B Odnd My4OK /JABa OTpe3-
Ka, COeIMHSIOWNX (PUKCHPOBAHHYI0 TOYKY Bepxdefl npsMoil
({anpumep, C) ¢ Toukamun A u B. Yncao Takux nyukos pasuo A,
a YiCcA0 TOYeK mNepeceyeHus OTPE3KOB, NPHHALASWAUHUX ABYM
nyyxaM, PpaBHO enHnuue (TOuka nepeceyeuus AHaronanefl Tpa-
neupy ABCD). Tloatomy

nin—1
hy=C="0110,

Cnenosatenbio, obumlee YHCAO. TOYEK NepeceveHus BCeX OTpes
KOB, COEAUHSIOUIMX A TOYeK Bepxuelt npamoll ¢ m ToukaMu Hum
Hefi npamo#i, pasHo

nin—1)ym@m—1)
2 2 *

177. Beuny TOrO 4TO B HaHHOM andasHTE JOGOMY OTAenb
HOMY 3HaKy (TOyke HAM THPe) M JI0GOH nape 3HAKOB COOTBET
CTByeT Kakas-To GyKBa, UHC/IO CNOco00B, KOTOPHMH MOMHO NpO
YUTAaTh CIVIOLIHYIO LENOYKY M3 72 3HAKOB, He 3aBHCHT OT KOHK
PETHOTO CTpUeHHs STOH LEelnOYKH H PAaBHO YHCIY BCEBO3MOMCHBLI
pasbuennfl oOpasyloUHX LENOYKY 3HAKOB HA TPYMIE U3 OAHOT
A H3 JABYX pAAOM CToAu(MX 3HakoB, OGO3HAYHM STO yMea
uepes p,. o '
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Pacnpenennm BceBo3MOwHHe CMOCOGH MPOYTeHHS AaHHOH Lte-
" TIOYKM M3 71 3HAKOB fIO JBYM KaTErOPHSM. o

K neppolt kateropun otrHeceM Te CNOCOOH, B KOTOPHX OAMH
nepeHil 3HAK - LENOYKM NPOYUTHBACTCH KaK OTAeiNbHas Oyxsa.
Uncno cnoco6oB nepRof KaTErOpHH PABHO HHCAY CMOCOGOB MpoOu-
Tenus nenoyxu u3 z— 1" 3nakos (ocTaomuxes nocie orépac-
BAHHA NEPBOTO), T. €. PaBHO p,_,. .

Ko BTopo#t Kateropum ortHeceM Te cmocoGH, B KOTOPHX HBa
NepBHX 3HAKA LEMOYKH NPOYHTHBAIOTCS KaK oawa Gyksa. Yucao
CHOCOGOB BTOPOH KaTErOpuM pABHO YHCAY CHOCOGOB MPOYTEHHS
HenoykH "3 n—2 3HakoB (OCTaOUIHXCH Nocae OTOPacHBaHUS
NepBHX IIBYX), T. €. PaBHO p,_..

Tak Kak BCAKMH CrOCOG NMPOYTEHHs AAHHOH LENOYKH NpHHAI-
AeWHUT OXHOM M TOABKO ONHOM M3 HBYX YKa3aHHHX KaTeropui,
TO ofuiee YHCAO CIOCOGOB PaBHO CyMMe 4MCJa cnocoGoB nepBoit
KATEerOpPHH ¥ BTOPOH KaTeropu, T. €.

pn=pn—1 +pn-z’ . (1)

D10 paBeHCTBO. mpeacTasaseT coGolt pexyppentiyio dopmyny,
0 KOTOPOH MOXHO IOCAEZOBATENBHO BHUHCINTL p, AN M0GOro
n, ecnH TOMbKO 3HaTh p, M p,. Ho B mandofi 3amaue p, =1
(n.nﬂ LENOYKA N3 OJHOrO 3HAKA €CTh TOJALKO OAHMH Croco6 nep-
BOH KaTeropun) m p,=—2 (419 LEMOYKH H3 ABYX 3HAKOB €CTb
IBa crnoco6a: onuH Neproff KATErOPHH M OZHH BTOPOH Kateropun).
[oabaysace dopmynoft (1), nocnexopaTenbHO HAXOAUM:

py=p,-+p,=2+41=3,
Po=p;+py,=3-+12=5,
‘ py=p,tp,=543=8
u T. A. OKoHyaTenbHO mnomyyaeM:
P, =233.

6. Cocrassrenne ypasnennit

178, Ilyets x-—wMenpift #3 -comuomurtenefh, Torma u3
ycnoBuft 3a7ayd HENOCPEACTBEHHO BHTEKAeT, 4T0
X (x4 10) —40==39x -} 22
unu .
x* —29x —62=0,
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oTKyAA X, =31, x,=—2. Orpuuatesbunii Kopeub OTGpacu-
BaeM, cnenoaaTeano MHOXHTeAH paBHnt 31 u 41,

179. Jo nepsofi BcTpeyH mMepsuil BeJOCHMNEXHCT MPOILEA
s-+-a &, Bropolt s—a w.a, rae s— paccrosmne oT A 1o B

o BTopoll BCTpeyn OHH NPOUUIH COOTBETCTBEHHO 2s—|—-E-s

1
H 25— 5 S KM

Ho ecnn mBa TeRa ABMKYTCH ¢ NOCTOSHHLIMH CKODPOCTSAMH,
TO OTHOINEHHE CKOPOCTeHl Te/ mpH paseHCTBE 3aTpayeHHHIX Bpe-
MeH paBHO OTHOWIGHHIO mnpofinenunx Tedamu nyteil. TlosTtomy
IJs HaXOWACHHI § HMeeM ypasueHue

sta +7
s—a 1°
2%

Otciona s==2ak rAiu.

180. Ecniu apa Tena ABMKYTCS € NMOCTOSIHHHMH CKOPOCTAMH,
TO Ha ORHOM ¥ TOM e YYacTKe NYTH OTHOIUEGHHE HX CKOPO-
cTeit 00paTHO OTHOLIEHHIO 3aTPaYeHHHX Teaamu Bpesen. Ilyctw
U— CKOPOCTHb TpeTbell MauiHHu, f—BpeMA NBINKEHHH BTOPOi
MaliHue X0 TOTO MOMeHTa, Korga ee oOorHazqa Ttpetbs. Toraa

40__t—05 241

vt ! t+15
PasnennB mnepeoe ypasHeHHe MNOWIGHHO HA BTOpOe, Haiaew
t:=-2— Yaca; 3aTeM onpegenaus v=~60 fc/u/ttac.

181, Tlyctp o BeTpeyn mpowwio x yacoB. Oaus H TOT e
NyTb OT MECTa BCTPedN N0 myuKkra B BeJOCHNCAMCT Mpoexarn
3a X 4acoB, 'a MewlexoX mpomesa 3a x-}-¢ sacos. Tak Kak npu
paBHOM NyTH BpeMeHd 00PaTHO MPOMOPUHOHANBHE CKOPOCTSM, TO

x4t
R

OTKyaa

E—1"'
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182. OGosnaunM paccTosnHe oT A 1o B uepe3 X, a pac-
ctonune ot B no C wuepe3 y. Torna, yuuTHBasg, 4TO BpeMs
JBIKEHHAl BO BCeX CAy4asx, O KOTOPHX TOBOPHUTCH B YCI10BHAX
3amayl, OXMHAKOBO, MOJY4HM CHCTEMY YPaBHEeHHH

y__*+y
35+ 375 ’

x+y 14,y | x
3,75 ‘60+3,75+4 :

Pemas sty cuctemy, naxommm x==14 xn, y=16 xi.

183. ITycrb X — AnuHA AOPOTH MO POBHOMY MECTY, ¥ — AAHHA
noporn B TOpy. Mseem cucTeMy ypaBHeHH#

y x 11,5 —(x-{—y)__ 9
37T —= =273,
“5—w+ﬁ y__gl
___+ + _0

CROXHB ypaBHEHHS CHCTeMH, HailzeM, uTto Xx=4.

184, OGosnaunM uepes ! pacCTOSHHWE MeXAy HyHKTamm A
i B u uepe3 v,, U,— CKOPOCTH MOTOUHKJIOB. 3a BpeMms ¢ mep-
BHII MOTOIMKI npoexan nyTh, paBHn#l p-}-I/—gq, a BrOpOit —

nyts g-{— p. Tostomy

L =H-p__.__:_q ]
! t 7\ _ )
f()z:_—'l_i-q.__t___g. f

C npyroft cTopoHH, OTHOWEHHE CcKkOpocTel pPaBHO OTHOIEHWIO
nytefi, npolirensnx 10 nepso#t BcTpeuw, T. €.

v, l—p
v, r°
Moxcraens cioma v, u v, u3 (1), nonyynm ypapHenwe nma

onpenenenus [. Pemmns ero Haﬁneu l—3p—q ToacTasue 310
navenne / B gopMyan (1), NOJy4nM:

4p —2¢q 2p
‘z_t—, (’::—t'o
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185. PasHocts Mexay BpeMeHaMH OMNO3JMAHHA ~CaMOJIETa

t—1t, .
B TEpPBOM M BTOpOM pelicax, paBHas 2 4acoB, CBA3AHA C TEM,

60
4yto myTh B d K4 OBUI TIPOHAGH C Pa3HHIMH CKOPOCTSMH: B IIiep-
BOM pejfice cKopocTh OBIa ¥ KAfuac, BO BTOPOM W KJi[4ac
(Ha oCTasbHBIX Y4ACTKaX NyTH CKOPOCTH ObUIH COOTBETCTBEHHO
paBHn). Otciofa noiyuaem ypaBHeHHe

t,—t, d

—4_ 4
60 — v w

113 KOTOPOrO HAaXOAHM, YTO HAyajpHAf CKOPOCTb CaMoJIeTa PaBHa

60vd K
60d+v(t ——tx) wac *

186 Ooosﬂaqu BEC OTPEe3aHHOr0 xycxa yepes X. Hych
nepBuifi Kycok conepwan 100 a°/, menu, a Bropoit — 100 6°/,
Meau. Toraa BecoBoe KOJHYECTBO MEAH B MEpPBOM Kycke mnocie
CHAABACHHA OCTAaTKAa OT HEro ¢ OTPEe3KOM OT BTOporo Gyxaer
paBHo a(m—x)-}-bx, a Bec MeAH BO BTOPOM Kycke mocie
Cr/IaB/eHHd OCTaTka OT Hero ¢ OTPe3KOM OT MNEepBOro KycKa
Gyner pased b(n-—x)-tax. Ilo ycnosumio 3amaun

a(m—x)-+bx =b(n—x)+ax

m n

Pemmns sto ypapuenne, modyuum (yuuteiBasg, uto az=b):
mn
mtn’
187, TlycTp oTHOmIEHWE BecOB CIUVIABI4EMHX KYCKOB PaBHO
a:f. Torza

X ==

100+100 L
“atp 100°

Ortciona nomyyaem:

w:f=(r—q):(p—r).

Pewenne Boamoxno, ecn p>r>gq um p<r<gq.
Hrobu nafitu makcuManpuuii BeC HOZOrO CI/AaDa, PAacCMOTPHM
i " Q -
lr—ql " |p—r

COTHOLUECHHS
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Ecnu = , TO MaKcUMaZbHH Bec pasex
lr—ql| lp—r]|

p+Q=§;.gp P—qQ.

p—r
Eum |<|p ak 1O Makcumanbﬂuii BeC pasen
pP—rp_pr—2a
P—{—r_ = P.

P . .
Beny, nakowmen, = ql>|p0 , TO MakcumaJbHHi Bec
aseH

Q+""Q—” 2Q.

188, Ilycte kaxnwit paGoumit paGoTan no 7 guedl M mycthb
3apaoTan X pyGne#i, a B sapaGotan y py6neii. M3 ycnosnit
ajayn 1nojydaeMm CcHcTeMy YpaBHeHHit,

(t——1)§=720,~]| |
(t—7)-’t’_=648, (1)
(t—l)——(t—7)§.—_-324.

)

3 NepBHX JABYX ypaBHEHHH HaxoauM:
t—1 720 t—17

— __ 648
t - x°? t Ty
OTZa u3 NOCAeNHEr0 yPaBHEHHS MOJAy4aem:

720 L — 648 _y"-= 324,

20(-"—)'-—9(-—3’—)——18=O.

X X

TCOaa y=-§—x (oTpnuateasumii  KopeHp  oT6pacuBaem),
ens  tenmepn BTOpoe ypasHenne cucteMe (1) Ha nmepeoe u

an
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3ameHsg —;— ero 3HayeHHeM, HaXOIHM!
' 6 t—T7_ 648 t—~7

Orciona =25 u, cienosarenbto, ‘
x=1750 py6., y=900 py6.

189. OGosnauynm uepe3 £, Bpewms, npollexulee X0 NepsO
BCTpeus, 4Yepe3d f, —BpeMs, Npolleauiee 10 BTOPOfl "BCTpeUn
W yepes R— pajiyc OKpyWHOCTH. 3a Bpems #, mepsoe Ten

at’
npomuio MyTh Uf, a BTOpoe —myTh ~5'. Cymma sTHX myTe
papua jgnaine Opr)KHOCT“, TaK Y4YTO
at’
1
‘Ul‘l + —2—'—- Qﬂ'R. (]

3a spesst {, Kaxpoe TEAO0 MPOUIIO OAMH H TOT ke MNYTh, pa
Unli ARG OKPYXHOCTH, TAK YTO

at!
vt,=21R, —2—- = 2nR.

. u? '
Hcexalouan otciopa f,, nalizem =—. [Toacrasua sTO 3Hay
ude R B (1), modAyyuMm KsajpaTHOE ypasHeHHE OTHOCHTENBHO f

at® 20*
—1 ———— —
2 _l_vtl a .

Pewmns 3T0 ypasueHue u OTOPOCUB OTPHHATEAbHHIL KOPeHb (T
Kak N0 CMHCIY 32Ja4i ROMKHO OuWTh £, >>0), OkOHYaTeNbl
NO/YYHM:

tl=(V3-—1)%. '

180. OGosnauuym yepe3 ¢, M @, TPOM3BONUTENHHOCTH Kp
108 (B [Aun) W 4epe3 v—oGbeM OGacceiina. Bpems nanoan
Hug 6accefina KawuuM H3 Kpahos OyiCT Paniio

v v

h=—, t,L=—. ' (

g q2
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epBoe ycaosue 3811&‘1“ l’lpHBOllHT K YPaBHCHUIO -

13
‘I:°_t +qz 3 t 1= 1%

Icnonbaya pasencrsa (1), moayuum KBajmpaTHoe ypaBhenne

o\ _ 134 4 4
(qz) 6 qz+1—0,

‘eUICHHSAMIT KOTOPOrO 6yanyr —'—I'—=—?-, ﬂ=i._ Hs BToporo
qs _ 3 q 2

JIOBUSA 3ajaull CaenyeTt:

v=(3-6036) (¢, ) =216 (¢, +q,).

3 (1) naxomuM UCKOMHE BEAHYHHL

t.__"l(i(q,-}—q,) 540 mun. (9 uac. Y,
4

§ == 216(01 -4 360

, = M. (6 uac.).
2

~Th W BTOpOE pemenie:
. t,=360 mun., £,==540 wmun.

191, OGosnaunmM uepes Y YHenbHHA Bec BOAW, a uepe3

-TINOUIANL TMOMEPEYHOro  ceye- .
19 Tpybxu. Atmocdepnoe paB- v |
nie p, nafinercs mo dopmyne _ N
pa. YC. . b L ‘ .tI
H p, — RaBlleHHE TOX MOPIIHEM ) l
IOAHATOM MONOKEHHH, TO, 1O 3a- -
oy Boiina—MapuorTa, ans Boany- [—— | =A== ——
, 3AKNIOUCHHOrO MEXAy HOpMHeMn |- | T~
OBHeM Boan, uMeeM p(b—x)s= [ -
Pahts (puc. 3). YpaBresne pagHo- (=~ ~ T T — T < T
ua cTonGa WIAKOCTH MMEET BHI Puc. 3
—p,=YX... ITO DNpUBOAHT K "

he
BHEHHIO € —p—— ==X (Y coxpamaercs), T.e. K KBaApaT-
My ypaBHEHHIO

X —(bFc)x - (b—h)e=0.
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Orciona naxomum:

=—é—[(b+c)-—]/(b——c) +4Izc]

192, Ilycts p, u p,—japneHus BO3AyXa, HaxOAserocs
NOX nopluHeM, B nonowennsx [ wu JI coorBercrBenHo (puc. 4
M {—yleAbHuill BeC PTYTH. YpPaBHEHHR PaBHOBECHS ctoa60
PTYTH BHCOTOH 12 c¢u u x ca Oy
LYT COOTBETCTBEHHO

76y —p, =12y, }
76y — p, == xy.

(r

3axon Boiias — MapuoTTa Aisl Bo3
IyXa, HaXOAAUIEroCs NOJ MOPUIHEM
naeT ypaBHeHue

3
p,~29—4—=p2(36-—x).

Pic. 4.

TloacTaBus ciofa Bupawenus ana p, v p, u3. (1), noayun
KBaJpaTHOE YyPaBHeNHe I1a X:

293+ 64 = (76 — x) (36 — x),

WIH
x* —112x-}-832=0.

Otcrona x==56 4}/ 3136 — 832 =56 41/ 2304 =56 -4
T. e. x=8 cu.

193 flycth yacwl cnewsat Ha X MHHYT B CYTKH. Torna 0.
2
TOKAXKYT BEpHOE BpeMsi uepes -; cytox. Ecan 6W onM nok

BHBAAM HA 3 MHHYTL MCHLWIE, 3 CHCILNN Gh Ha x+—- MUH,

3
B CYTKH, TO BepHOe BpeMsi OHH InoKasann O uepes —

5+
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cyrox. CnenosaTenbHo,
' 3 ’ 2
T =1
x+?
OTKyZHa . .
¥ 43e—1=0.

Pemwas s10 ypasuenne, naiinem x==0,5. -
194. Ecin X — ncxonmme CYMMH BKIaI4MKOB, a y-—npo—
IledT, BHNauydBagMuil cGepkaccol, TO

Yy m__ y n_
TR TP T

Ymuowas Neproe ypaBHEHHe HA 7, BTOPOE HA m M BLINHTAA H3
NepBoro BTOPOE, Haimem:
n—qm
x::p-——-—q .
n—m
Bosepamasich CHOBa K nepBoHayaasHof cHCTEMe W BHYHTas H3
NepROro ypaBHEHHUA BTOPOE, MOAYUHM:

1200(”‘ m=pr—q

OTciona
1200(p — ) 1206 — )
- = Tgm—pn o

195. OGosnayuM vepes ¥, M o, CKOPOCTH TOYEK, H MYCTD
, >%,. [epsoe ycnosue 3ana'm 3anumercsx ypaBHeHueM

(2R 2R
Uy N

TOpPOE yc/lOBAe 03:ayaeT, 4To 3a BpeMa T TOuka, JABHXKY-
afcad ¢ G6abwiell CKOPOCTHIO, NMpPOHZET MO OKPYXHOCTH NYTh
a 2nR Gonbwui, vem Ipyras Touka, 9ro naer sTopoe ypas-
eHHe

Ty, —Tv,=2nR.

ia BTOPOro ypaBHeHHA HaxoOdum:
) 2R

v, =0, —.
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MMoactaBnB 910 Bupawenue 418 ¥, B IePBOE YpaBHeHue, Noay-
YHM KBaApAaTHOE ypaBHeHue nist 'u

2R 2R 2R __

T T Y T t '

Pewmnr erg, Haiizem:

o= (V145 +1)
W=7 () 147 ).

196. Hycu) v —o0beM pactBopa B KoaGe, X — KONHYECTRO
conu, colepwaluelicsi B pacTsope, B NpoOLENTAaX.

11 3aTeM

v
B npoGupky OTARBAIOT -7 PacTBOpa 1 BUNAPHBAIT 1O

Tex TOop, TMOKa MNpONEHTHOe CcoAepAKaHie COAI He NOBHCHTCS
pisoe. Tak Kak KOAHYECTBO COAM IIPH  STOM He H3MeHseTcd,
TO, C/EJA0BATE/AbHO, O0GBEM pacTBopa B nPoGHPKE YMeNbIUHTCS
« U
BABOE Il BeC BHilapeHiuoll Boau Oyler pasen o
[Tocae mepemiBatng BLMAPEHHOTO pacTBOpa OOPaTHO B KOaly
B Koabe cHoOBa OGymeT TO Ke KOJMHYECTBO COJH, 4TO H paHblie,

v —1—1(‘)—0- s Otciona

fonyyaeM ypaBHeHHe

T. €. a oGbeuM pacTeopa YMCHBLIMTCS Ha

v
2u "

13 KOTOPOTO HAaXOLuM:
x=_2n—1)p.

197, Tlycts B nepBom cocyze 6Llio X AHTPOB CAHPTA; TOTA
Bo BTopoM Oyaer 30 —x mntpos. [locie monusanua nepeor

: . %

cocyna BoJOH B 1 4 moayuenHol cMecH comepikanoch gp CWIPT
X

n 1--%- poan. [Ilocne nepemmamm H3 TNEepBOro cocyaa B

stopoM crano 30 — x+ 35 % AHTPOB CHLPTA M (1 —_d%) .



COCTABNEHWE YPABHEHMH 203

JUTPOB BOJAM...3Ta HOBag CMeCh TaKoBa, YTO B OXHOM' JHTpe
cMecH COMePHHUTCH

{_* x \?
__W-{- 5g) /MTpOB CnupTa.

[ocne Toro xak 12 . wHoBoft cMecu OO OTAHTO B MepBHIl
cocyd, B HeM 0OKa3anoch

12 [1 —-——-—-[— ( 30) ] +—3—x6(30—-—x) JUTPOB COMPTA,
a BO BTOPOM COCYRe ‘
18 |1 d * \f 1TPOB CHIPTA
~§U+(W JAXTPOB CHHPTA.
Mo yénosmo ‘ . '
x x \? -
18 [1 — (_0.) ] 49—
X x \? x?
=12 [1 — go“l‘(g—o) ] +x—35
TKYAA NONy4aeM ypaBHeRHe -
#* —30x4-200=0.
Sro YPABHEHHE HMEeT KOpHM
x, =20, x,=10..

Wtak, B mepsoM cocyre Guno an6o 20 42 (1 Torma Bo BTOpOM
10 2), 6o 10 £ (u Torza so BrOpOM 20 £).

198. IycTb ¥ — paccrogHue OT nepsoro 6epera A0 TOTO MecTa,
Ae C NOKHMHYR NOAKY. 3aMeTHM CHA4ana, 4TO HA TAaKOM e
paccTofanuu oT BTOporo Gepera A cen B noiky. JelcrsuTtensHo,
noco6, XOTOPHM npeoxoseny nepenpasy 4 ¥ C, OTAHYaeTCH
nmb  TeM, yTo C cHayana exan B JOAKe, & 3aTeM IUIH,
A-—naobopor. Tak KaK OHM TUIBIBYT ¢ OAWHAKOROR cxo-
OCTBIO U, MpHYeM ¥=47,, H 3aTPAYMBAIOT. OAUHAKOBOE BPEMs
a mepenpasy, TO, OYEBHAHO, YKA3aHHHE PACCTOSHHY NOMKHH
HTH PaBHEL
Tlocne sTOoro 3aMedanns jerko COCTABUTH ypaBHeHHe
’ Xts—2(s—x)_ _s—x
v, R
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3nech neBasi 4acThb BHPAXAET BpeMs, 3aTpPauennoe JOAKOH #
npeojonenie NyTH JI0 BCTpeuH ¢ A, a mpaBast 4acTb — BpeM
Kotopoe 3arpatin A 10 BcTpeunt ¢ JOAKOIl.

W3 noayuensoro ypaBHeHHS HaXOLMM:

St o)
3vfv, °
OTciona BpeMsl nepenpasul
_§—Xx x _ su+4-3y,
T= v + v, v, 3vtv,’

Mpumeyanne. Moxuo 6uno 6o pewnTs 3azauy u Ge
NPEeABAPHTENBLHOTO 3aMeyaHHss O PaBEHCTBE YKA3aHHHX BLill
paccrosunit. Ilpu sToM, oaHako, npuuioch O BBECTH H
CKONBKO HEM3BECTHHIX M pellenne okasanoch O 6onee Ip
MO3IKHM.

199, O603naunM NCKOMOE PACCTOSHHE Yepe3 § KA, CKOPOCT
noeana uepes v x4fwac. 3a 6 4yacoB A0 OCTAHOBKH, BL3BANIO
CHEXHBIM 3aHOCOM, NOe3A npowea 6v KA, a OCTaBIUYIOCH YacT

. 5 (s — 6v)
nyTH gmanuoii (s—6v) xae on mpomwen za —g5— uacos, T
) 6
KaK CKODOCTh NOE3Ja Ha STOM yvyacTke myTn Owlla pasHa 5
Ioesn Guin B myTHt Bcero (¢ yueToM JABYXYacoBOH BHHYY

5(s —6v
JeHIOH CcTOsIHKH) 8+—'(_(3T') yacoB. DTO YHCIO YACOB HA OAY

, s ‘
yac GoJAblie MNOJNOWEHHLIX IO PACMHCAHHIO - dacos. Taki
o0pa3oM, NoJyyaeM ypapHeHue

Y

L S

v

l'IpOBezm aHaNorHyHoe paccywpene OTHOCHTENbHO B‘ropd
noesna, COCTaBHM eulle OAHO YpPaBHEHUE:

s 3 . 150 5(s —6v — 130)
v He=8+F+——F—"

Ha s10il cncTemn Haxoaum §==600 x.:.
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200, OGosnauast yepe3 v CKOPOCTb JOHKH B cTOsiyedt Boje,
yepes W CKOPOCTb TEuEHHs, MOAYYHAM CHCTEMY ABYX YpaBHEHUH

-a a
v+w+v =T,

w

a a—b a--b
-—w""T°+v+w+v+w °+v+w‘
emias STY CHCTEMY OTHOCHTENbHO HEH3BECTHHX ——— o
' Gepa oOpaTHBE BEIHUMHH, HAXOHMM:
_2a+b - a(2a -+ b)
vfw=F—F W V—U=7oI5TTa"

Tcioaa CAeayeT, 4To

1 [2a+b a(a -+ b) "
v=3 |75+ ra oI
__1T72a4-b a (2a --b)
’”—2{T T, T(a-{-T)-f-Toa]

@
+
g

201, ITyete x-—BpeMd, B TEUEHWE KOTOPOro OHJI OTKPHT
Opoit Kpad,

aua,
1 w usmepaTca B 4’ [zac). Vmeen:

v (x -} 5) |- wx =425,

2ux=w (x4 5),
" (0-}-w) 17=425.

3 BTOPOrO M TPETbEro ypapueHmil nomydaem:
— oz 45, _ 50x .
v== 253 +5, w_3x+5.
ONCT2BASH STH BHPAKEHHA B MEPBOE yPABHEHHE, HAXOMHM:
3x* —41x —60=0,

kyra x=15 yac. (Bropoit Kopeﬂb OTPUUATEALBH, ne ro-
TCAL.)

202. OGo3naumM WCKOMYIO CKOPOCTb NOE3Aa uepes v K.Jif4ac,
cKOpocTh noe3ga mo rpadmky —uepe3 v, xuifzac. Ilepsyio

NOBHUHY NyTH MOG3A NPOXONMA 33 = 4ac0B, HA NMPEONOACHHE
*0 )

U~ CKOPOCTh TMOCTYINASHHA BOAK M3 MNEPBOro
W —— CKOPOCTh MNOCTYIVIEHWS BOXH M3 BTOPOrO KpaHa
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BTOPOH MONOBHHH M HAa CTOAHKY MOe3X 3aTPaTi B nepBui pa

10 1 , 10 1
m—{—-z—o 4acoR ¥ B0 BTOPOH pa3 -7 uacos. Ho o6a

pasza noean npuuen B B BOBpCMSI, I no3TOMy
10 -~ 10 1
= u,+w +550 ~?,""“J+E'

M3 nepeoro ypasueuns naitmem v,2

10 (._1_____1__)_1 _ 1o 1
v, v, 4107 20" v, (v,410)" 20!
v} -} 10v, — 2000 =0.

310 ypasuenue iMeeT TOJALKO OIIH HONOKHTENLHHI KopeH
v, =40. T
U3 stoporo ypasrennst nafinem v:
10 1 11

=g =g T & =600 xnfac.

—

203, Nyctp paccrosune AB paBno § K4, a CKOPOCTH Iep
BOFO M BTOPOTO CcaMoneTOB paBud ¥, W U,. Torma, B cna
ycaosuil 3axaus, HMeeM CHCTEMy Tpex ypaBHeHHH:

s a iy a
20, +7:,—— 2, v {
s s .
2v, 2v, b, (
3s s (
4u, -4vu,
Tonoxus
s s
by X —— Y,
v, ! Vg y

lis ypasuennit (2) u (3) naiinem x::--g—b, y=-;lb, a n3 me

1 1 X 3 .
BOTO @ (W—}— o ) ==bh. Ho —% =3=7%" Tenepp ywxe
Tpyauo uaiitd, 4yro "1"‘%%’ ’”;—?,% n s=28a,
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204, Ilycts # —cxopocTh KaTtepa B crosuyeii Bone a v—
KOpocTs Teuenusi. Torza umeeM cucreMy

B 4 B gy

u4v ' u—v"
24 96 72
7'T'tz+v+u—v'

' u
HOna ee pemenns nofowum —.==2. Yunoxus ofe wacti

TOPOTO yPAaBHEHHSI HA o, HaﬁneM:

| 2_4_z+l+z—l

cBOGOX1afch OT 3Hamenartesef, momydaem:
242* — 1682=0.

7

ax kak z=£0, 10 z=17. CnegosateasHo, u="7v. Moncrasnas
==T7v B NepBOe YpaBHEHHE CHCTEMBI, HAXOAUM:

96 , 96
e =1

TKYAa :
v=2 wxnfac, u=14 rKaluac.

205, [TyTs, npofitenunlii KaxauM TesMoM 3a £ cex, onpene=
aeTcs Gpopmynoi

s=vot+‘-12t:.

TOOH HaliTH ¥, W @ AR KAOKAOTO Tena, NOACTABAsEM B 3ITY
OpMyJly TpHBeJieHHHE B YCJAOBHSIX “321a4H YHCIOBHE JAHHLCS
1) ana nepsoro Tena:

npli t=1 nmeem 25 =— °+_‘2i,
' 1
npn {=2 umeem 50 5 = 2v,-{-20;
cona a=—l,' D, =25---(1.’- o

3
5, =24 — t+6,
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2) nhﬁ BTODPOro Tenas
npr =1 umeen 30 =19, =,

npn #=2 umeem 59 —;— ==2v, —+ 2a;

oTci0a a==—-—;—, v°=30+-} H
2
S,=30-‘lrf—-%-.

B TOT MOMeHT, xOrja nepBOe TeJl0 HaroHuUT BTOpoe, Oyae
§,=s5,~-20; oTcI0ma nonyuaeM KBaJApaTHOE ypaBHeHHE X
onpeaeneuus £

#* — 13t —48 =0.

Pewag ero, naxonum f=—=16. Bropoi, OTPHLATENBHEI, KOper
OT6pachIBaeM.

206, ITycts v — coOcTBenHast cKopocTh Jloiku. Toraa Bpe
JBH:KEHHS JIOJKH PaBHO

ITo ycnosuio uMeem:

Heo6xonumMo, uto6u Omno v>1, Tak Kak B INPOTHBH
clyyae JoAKa HE CMOXET ABHrarbes npoTus Teuenns. OT ne
sedcTBa (1) mepeitzeM K paBHOCH/ABHOMY HEPABEHCTBY

3 — 1) =<<16v—4<<4(v* —1).
Wrak, nyo, 9TOOH cpasy BHMOMHAMNCH [BA HEPABEHCTBA:
30 —16v-1<0

4v' —16v=0.
[lepsoe ncpasclcTBo yaorncToopsieTes, €Ciu

— VB v 51
8 31 61<v<8+3} o1
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Bropoe HepaBeHCTBO ynosaeTsopsercs, eciu v < 0 uau v >4,
Ho, tax kak v>>1, To oxonyatrelbHO mMeem:

84Vl
—3

1<<o<

207. OGoasnauum yepe3 x o6bpeM BoaH B cocyne A 1o mepe-
uBannsl. - Toraa nepeonayaneanill 06b€M BoAW B cocynax Bu C.
ylIeT paBeH COOTBETCTBeHHO 2x u 3x, a ofuil oGneM
—+2x 4 3x=6x. '

Tlocne nepsoro nepeamBanns u3 A B B u u3 B B C ray-
AHA BO BCEX COCYNax CTala OAWHAKOBOH, H MO3TOMY OOTBEMH
OOH OTHOCATCA KaK IVIOUIafH OCHOBaHM#A, T. €. Kak 1:4:9.
03TOMY NOC/AE TEPBOro NEPeNNBaHHA OO0BEMH BOXH B COCYAAX
y B, C 6ynyT COOTBETCTBEHHO HMETb 3HAYEHMS

PO R AR J—" P
TF4ap0_ 7% *{Faq9 7%
9. & ____2T,
iFag9 7™

oclle Broporo mepenHBanus n3 C B B 3TH O0BeMH CTaHyT
OTBETCTBEHHO PaBHEIMH »

3 12 4 27 4
-7—x, 7.”—‘-—]28-7—, 7x——128-,—7—.

ocne TpeThero mepenuanns s B B A o6peM Boxu B A cran
BHEM X — 100, a 8 B — pasunu

Tl —100)-4=2 (x—100).

Cnoxue ofbeMsl BONH BO BCEX COCYAaX, NOAyuaeM YpaBHe-
1€ NepBOH CTEMeHH OTHOCHTENBHO X:

27 4
(£ —100) 2 (x — 100) -3 & — 128 = =6x.

Iasg STO ypaBHEeHHe, HAXOMMHM:
x =500.
aK, neppoOHaYalbHOE KOJAMYECTBO BOAM BO BCeX COCYAax

B. B, Jlugckull n xnp.

.
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TAKOBO} e
B A— 500 4,
B B—1000 1,
B C—1500 4. .

208. Ilycrp ucrkomoe uucno umeer Bux Xxyzf. (3mech Gyksu
X, ¥, 2z, t 0603Ha4alOT NEQPH COOTBETCTBYIOUIHX Pa3paaos.)
Tlo. ycnousy 3amaud moiydaem CISAyIOMLYIO CHCTEMY:

x*-1'=13, (1)
y' -2t =385, 2
xyzt —1089 =={fzyx. (3

Tax kaxk {49 (B npotusHoM cayyae x==0 u yucno xyzf n
SBAACTCS YeTHPEeX3HauHmM), TO

(104 —9=x wm x=t}1. (A,
Ho Ttorma u3 (1) naxoaum ypasuenite And onpegesentus £

(1P =13,
otkyna f==2. Ua (4) creayer rtoraa, uto x==3. Hs ypasue
Huf (3) umeen:

3y22 — 1089 ==2zy3. (5

3ametud, yto 2K 9 (ecmn z=9, TO H3 (5) y=0, no Tora
ne ynosnetropsercs (1)), M3 (3) mmeem:

(z—14-10)—8=y,

T. e. 2=y —1. U3 (2) naxomum 2z==6 wu, cregosateiIby
y=7. HUrak, nckomoe yncio ectb 3762.

209. Cuayana waiizeM paccTosiHe X OT HA4Yana a0 Mect
nepeoii BCTpeuyM. YpaBueHHe BpeMeH JARHWEHHE OOeuxX TOY
HMeeT BHI - :

i‘_‘lli‘__t:.l‘_,
v w
OTKyJa
@—-vHw

X = ——,

v—-w
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OT nawana JABMXeHHd 10 nepsoft BCTPEYH IPOIIIO BPEMs, paBHOE

> adtx
ST T
ToacTaBuB cloma HafileHHOe 3HAaYEHHE X, MOMYMM:
—wt
: f,:a .
v—w

[Tycts ©— HHTepBan BpeMeHH MeXILY .uBy-\m 110C/1eA0BATeAb HUMA
Bcrpeuamn. Torma .

r—ar—=I ’
OTKyAa

oc/lefloBaTeNbHEE BCTpelm GyAyT TPOMCXOANT: B MOMEHTH
pevenn #,, ¢, -, #,-}-2t, ... MoMeHT n-#t Bctpeun Gynet

y s a—wittli(n=1)
T v—w *

210, VYaenpHufi Bec mnepsoro M3 COCTABASIONIUX CIVIAB
eTannos 0GO3HAYMM uepe3 Y,, BTOPOro-—wepes y, M BOAH —
epe3 Y. Ilycts x —Bec nepeoro meranna B cunase. ITo sakony
pxMMesna MOTeps Beca Cniasa B BOJE PaBHa

x P—x) .
(7‘ + n )T
HAJIOTHYHO 1N YHUCTHIX MeTa)l."IdB 8Ta norepa 6}’116'1‘ paBHa

PP
B CO .

-

TH MOTEPH JaHH M paBHm coorsercrBenso B u €. Otciona
axoauM:

1_B, 1_C
wo P’ Tz~P.

eAoBaTe/IbHO, MOTEPA BeCa (nJaBa paBHa

B () i
A =-}3—x+75 (P—JC).
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OTrciona
A—-C

X -——“’B—:z.P.

Has paspewnMocty 3ajaunt HeoOxoauMo, utobu B=4C. [anee
x

U3 TOro, 4TO v eCcTh UHCLIO, 3aKkmoueHHoe Mexay O u 1,

BLITEKAeT HEPABEHCTBO

0<s=S<.

Orciona cnenyer, uro m6o” B>A>C, nub6o C>A>B.
Hrak, mns toro uroSu 3amaya MMena penieHde, HEOOXOLHMO
ROCTAaTOYHO, YTOOH YHCAO A OHVIO 3aKMOYEHO MENAY YHC/IAM
Budc v

211. OGoauaynn paccTosHde OT NyHKTa A IO YCTba pek
yepes §, PacCTOfiHHE OT YCThS PeKH no 03epy RO NyHKTa B-
yepe3 s, CKOPOCTb mnapoxoxa (6es OyKCHpPOBKH)—uepes <

2s.
CKODOCTb TEHYEHHSA PEKH Hepe3 ‘Ul. HY)KHO onpenenuTb -7‘=x
Ma ycnoBuii 331aui cOCTAaBAfeM TPU YPABHCHHSA:

v+v(+—=61 (
$
;:;,—}-5—79: (
s
W+x—411. (
Ha ypasueuna (1) umeerm:
vty 2 (
s T 12—x

u3 ypasneuus (2) nailzem:
v — v, 2 (
§ 158-—x
u3 ypasuennst (3) moayuns:

L N ' (
s 41l -x"
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Buuntas u3 pasenctBa (4) pasenctBo (5) m wucnonbays ;paseli-
crBo (6), momyunm ypasneHHe OTHOCHTENBHO Xi

| S & 1
122—x 158—x {ll—x: o

WK
X —244x+4480__0
Pemas 370 ypaBHeHﬂe HaxommM: .
x, =20, x _224

Ouesnano, snavenue x, =224 He NOAXONHT, TaK KaKk B ypaB-
Henuu (4) neBag uacTb HE MOWET OHTb OTpPHUATe]bHa.

212. OGosnauuM paccrosnue AB uepes s, paccrosnne BC—
yepes §,; NMycTh, Janee, U-—CKOPOCTh JOJIKH, U, — CKOPOCTb
TeueHud (MPeAnonaraeTcs, YTo § W §, BHPAKEHH B ONHUX M Tex
e CNMHHIAX JJHHH; U H ¥, — CKOPOCTH, PACCYHTAHHHE HA vac).

Jng mBmKeHHs JOIKH BHH3 MO TeyeHHIo oT A mo C nMeem: .

: : 1

+o—|—o, M
Inga npmiceHus JoAKH BBepxX MO Tedenuro oT C g0 A umeeMm:
o | S - 9

4 u—-o,+ v =T. @)

Ilpu ycroBun, uro Ha AB TeuedHe TaKoe xe, Kak na BC,
nyte AC 3afiMer
‘ st ==5,5 uaca.

PR e

§,
Hymno onpenennts OTHOWIenHe v+ L,

~ Tlpusenem ypaprenns (1), (2) n (3) K 06u1emy 3uamenateno
, yMHOXHMB o0Ge wactu ypasHetus (3) Ha v:;éo nonyyuM

e (s+s,)v=6v(v+v,)— sv,, 4)
(st 5) v==To (v —v,) - 5,, (5)
\ (s+s)v=5,5(v+49,)v. ‘ ~(6)

1oxuB (4) u (8) u ncnoassya (6), noayuum:
2(s+s,)v=2(18v—v,)=11v(v-}v,).
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Orciona v=="6v,. Ho u3 (6)  mueem ‘9—-"—'11—_7 5,5. Cneposa-

TENbHO,

S+sl s+sl_._
T = Sv, =7,7 4aca.

+ 213. O6osnaynM yepes v o0beM COCyAad, ¥ MycTh &, —Npo-
[EHTHOE CcOJep¥anite KHCJAOTW B HeM MOcae NMEepeoro nepeMeuln-
BAHHH, «,~—TIPOLEHTHOE COAEDPWAHHE KHCJIOTH [OLIE BTOPOroO

nepeMewyBaHud # 1. X, Mmeewm:
(v—aptag__
v :

(v —ajotag_,
: v

(v"'a)“k 1t ‘?___ak o

(U-a)“k..l'*'aq:r
v

k=5
v—a
YMuowas s-e paBeHCTBO Ha (T) H CKJaanBas, NOaAyuaem:

(v—a) "'l’ q[l_l_v-v-a N
+(";“)’+...+(";“)' ‘]'=r.

OTtcioza .
(29—
v—a
(52 r+sastg—=
0
W, 3HAYUT,
a\* . .
(1 -—-;) p—g)=r—gq.
OrtseT:
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214. B xoune nepeoro roja Bkaan BO3pPOC Ha léé—'-o pyGaed,
a Bknaguuk B3n B pyGnefi. Tloaromy k Hauany BTOporo roxa
BKNaX COCTAaBASA B py6asx Ccymmy P,‘=A(1+-l-g—0) —B.
B xosue BTOPOro roma BKAAZ COCTaBHA CYMMY

o PRy P
P,=P, (1+100) B._A(l-{—m) —B [1+(m+1)]
a B KOHUE TpeTbeI‘O rona P_-Ak'-;-B(l+k+k’),,;
rae _

k=14

O‘IEBHJIHO, B KOHUe n-ro rojga cyMMa BKiaajaa 6yne'r pasia

Py AR —B(H A+ 477,

T, ©
P, _ 4 1003( _!_100) +Q£_§.

[lo ycnoBuio 3amaun HYxHO HaiTH Takoe n, uto6m P,== 34,

Toraa
n> Ig (34p — 100 B) — Ig (Ap _1003) '(1)

lg (' + 100)
31aYa MMEET CMHCA, €C/ CyMMa BKNAAA BO3PACTaeT, T. €. ecum

. Ap>1003.

aK xak, xpome toro, p >0, A>>0, B>0, 1o BHpaKeHne,
Tosmiee B mpaBoft yacTH HepaseucTBa (1), MMeeT cMHCA.
218. B xonne nepsoro rofa ua jaecxoft Aensuxe GHNO

PN __
a (1 +-16-6) x-—a, .
PeBeCHHH, K xoﬁuy BTOPOrO roma .
P\ __
a, (] +m) ——x.—a,
PEBECHHH, K KOHIlYy TPEThEro'rona

a,(i—l—-l—%)——x:a‘ ,
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apesecunn H T. A Hakoueu, K Kouuy rn-ro roma 6uao .

p ey
e,_, (ll +m)—x— an.'-"aq
apesecunst, Hywro onpenennts: x.

[onowns AAf cokpauleHns 3amuch 1 +Ig—0=k' U3 nociaens
HErO ypaBHeHHS NOAyYHM X==4ka, K6 -—ag. K3 npeaunywero
yPaBHeHHs BHPa3uUM a,_,. Honqur o

x=kika,_,—x)—aq=~Fk*a,_,—kx—aq.
Ho _
=*ka

a,_s nes X

Cile10BaTeABHO, , _ ,
— b3 —_— 3 — —_—
x=Fka,_ ,—kx—ki—aq.
[poxomkan Aanee Taxkmym xe 06pa3oM, M BHPA3uM, HaKoHEl, @
yepes a, H NOJAyquM cCaexyloiiee 'ypaaﬂemle OTHOCHUTCABHO X3

x=ka—x&" L& ... J-k)—aq.

Orciona

x::ak,‘ (e —1)= (

216, Ho nepenuBaHus KOHLEHTpALus ¢, cnupTa Ona pasHa

B nepsoM cocyde q,=1,

1

BO BTOPOM cOCyle ¢,==-,

1
B A-M COCYAe ¢, == pm=i.

MMycts nocne Bcex nepenuBaHuil KOHUGHTPALMK CTalXK pPaBH
COOTBETCTBEHHO! Py, Pyy + .., P,. TOTAA p,==1, a p, mpu i>
onpenensercd M3 ypaBHeHUS

Qi +Pioay :
p=—t TRkl (=2, L),
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Sro ypamHenne ‘MW TosiyuaeM, Nens-KOMMYECTBO cnMpra’ -
v v ..
U o

KOTOpOe OKa3HBaeTCA B i-M COCyle npH nepeausannu u3 {({ — 1)-ro

COC}'}I& Ha oObeM BCero cocynma v. L .
Taxam oGpasom, o
GEr g 21
p._:qz'gpl, p:=qs'§‘pz, V“‘.,. pn u+pn
Orcona . ,
Gn—11 Py
Int o)
In_ 1
. qn+pn 1 5 ______‘}2_n+ réxl Py =

+q +q§;:+l’n-a
—=qn
+q + +2 2" or=1"—""
=fo+2zk—ﬁ——z+ - --l-.j.gn—-.-k-l"iu‘-"v

ocnenuan cymma npn k=% 2 paena

| I 1 -
LT T il S T
p"=2—k l l +2n—l=(2k)n—l(2__k)+2n—l °
T |

pu k=2 pasua .
n'—'l 1 n—1 2___n+l -
Po="gtgm = Ty

217, Opo6p nmeer BuA

pz,i 7, TAE p—uenoe, Goz_lbxuée

ag. Yonosua sajgauu 3AMHCHIBAIOTCH B BUAS HEPABEHCTB

2
§11> °<p 4<10

peo6pasyeM nepBoe HEepPaBeHCTBO K BHAY

" 3o+ >p 1 uwm 0>p’;3p—5.
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Peman COOTBETCTBYIOLEE KBalpaTHOE YypaBHEHHE, IIOAYUHM:

_3x=V2
Pa="——-

W3 uepasencrsa 0> p* —3p—5 nonyyaen p, <p<p,. H
p,<0, a p>0, noatony

0<p<p, =12,

Jlerko Bugern, u4t0 p, Aewnt mexay 4 n 4,5. Caenosa
TenbHO, H3 STOrO HEPABEHCTBA BHTEKAET, UTO p KaK YHCAO LENo
MOKET NPHHATH TONLKO ONHO M3 YeTHPex 3Hayeuuh: p==1, 2
3, 4. Iloacrasass oTI1 3HAaYeHHd BO BTOPOE HEPABEHCTBO

p-=3 1

0<pz___4<'if)” ) _

HaXOLHM, ‘;no p~=1, p#2 u p=£3., Taxuu o6padoy, p=—=4
p 4 ) ) )

pPFP—1"15°

7. Paanble 3agauy
218, Hmeen:
it EreTs T F e —
nin4+1) V(n41)n+2) W FrE=N0uFn
—(1__1 g 1.
(ﬂ ll+l)+_(n+l_n+2)+".'
== S U SR S
nt+k—1 n4k)= 7" utk n@mEh
- 219, Tlycts cHayana X5~a. YMmuokan M mens uccneﬁyeu

MPOH3BEACHHE HA X—a W NDHMEHSS NOC/IeA0BATENbHO (GOPMY
AAf% PABHOCTH KBAJPATOB ABYX 4ucen, MOAYMIM:

=) (+a) 4 a7 (¢t oY), (2" Loy

X—a
== +an (¢ fay).. (2 fa2)
_ P
—E—a) (e tal ... (@t a2

(%8 8 . -
f=——d (x —a) hii (x2" l+a2n—1) ___x2"—a2"
T X=—a . . T T x—a
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Tycts Temeps -x==a. Torxa HCCIenyeMOE NpOM3BELEHHE
paBHO
2¢.2a%.2a% ... 24" 2" B = L
' on—1
« - . . -.'7 ;’2" —2_1 ___:-2" 21!_1,

.

220 Yuuoxum u pasfennM JaHHOe Bupameuue Ha npouase-

neuue .
on—1
(x+a)(x —|-a’)(x‘+a‘) +a” ),
KOTOPOE MpH BCeX BeLeCTBEHHHX x#——a OTJNYHO OT HyId.
Jlerko' BiZeTh, 9TO DE3YALTAT MOKHO 3ANMHCATH CICHAYIONLHM
o6pasou: - ’ I e
(o (a2 a3 a3 T
A— =
Eay o)t taY ... (x* a7

-1

qHCAUTENne W 3HAMEHAaTeae 9TOH IpoOH cTOAT NpON3BEleHHd,
HaZNOTHYHHE Y¥Ke paccMoTpeHHoMy B npenupymefl samaue. [To-
TOMY, YMHOXad YHCAHTElNb M 3HAMeHaTelh Ha NPOU3BeAEHHE
x—a)(x*—a'), Mu npuBeseM Hamle BHpaweHnHe K BUAY

STy g Lo 4
X—ad G *+ax-+4ad :

Ham meton Tepser cuay npn x=--a. B stux cayuasx,
AHAKO, NPOCTON MOACYET MOKA3HBAET, YTO MPH X ==—a NPOH3-
elenue papuo 37221, g MIPH -X == @ OHO OKA3HBALTCH PaB-

M g2 @D,
221 Oqeammo,
S =S, =0, (k=2,3,4,...,n) (1)

Si="tr @)
OncCTaBnAfl B CyMMy ' .

a,b, -t a,b, +...+ab
tecto by, by, oy b, ux suayenus, u3 (1) n (2) nonyumnm:
bx + a:bz + s +anbn= alsl +a:'(S: '—Sx)+
’ +as (S,—-S,)—‘— R +an (Sn—-Sn_,)z
Sx(dx’—a:)"l'sc(as_aa)'i—"’.+Sn-x(an—1—an)+ansn
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222, YmHoxuB 0oGe 4aCTH DABEHCTBA, HA 2, mepeHeceM ero
npaByxo YacTb BIERO. l'Ioc.'xe npocmx npeo6paaoaamm nonyqaew

2(a +b’+c ——ab-—-ac—bc)_—a —2ab—l—-b’—|—

+a* —2ac-¢* b —2bc P

' y ,.-—-(a—b)’—{—(a-—c)’-}—(b—c)’so.
Tak xak a, b, ¢ BeuJ.eCTBeHHu TO 3TO BO3MOXKHO TONBLKO TOT/3,

Koraa a_.b_.c._

o

223. Yhmommx a* -+ b*4-c*—bc—ca—ab na a-}-b-4c.
Tocne HeCTOXHHX MOACYETOB HAXOHM, YTO NPOH3BEXEHHE PABHO

a® b 4-¢*—38abc, 1. e., cornacko yCa0BHIO 33hauH, PABHO
nymo. OTciona~BHTeKaeT CHPaBelTHBOCTh yTBEpiIACHHS 3ajaui.

224, Tak Kak p=%£0, 740, TO MOXKHO HamucaTh:
(2" (2" ().
A

Sty Sl

CknajuBast mepBuHe B2 U3 STHX PABEHCTB Il BHIYNMTAS YABOEHHO
TPeThe, HAXOMMM:

6 LY ( . ) (a,, Y —o
(2—2)+ SR .
Hpnmmaa BO BHHMAaHHIE¢ BEWECTBEHHOCTh BCEX BeJlll‘iIlH, 3aKnw

yaemM, 4T0

& b 0. % by _ o - an__ b,

» ¢ ' »p e PTG =0
OTKylla HENnoCPeACTBCHHO BHTEKa.eT YTBePKIACHHE 3adayH.

225, Tlonoxum p,=—a,—a,_,. Torna u3 ycnosna sanau
caeayer ¢opMmyna p,== p,,_l—|—1 noxaauaaxoman, 4TO0 ynena
06pa3yioT apH(MeTHUECKYIO porpeccHio ¢ pagHoctuio 1. MosTom
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Pp=7p,-}-n-—2. Teneps HaXOAHM: S o
ll,. =(an_an—l)+(dn-l _fan_:)f'l—- . '+(a‘~a|)+q1:

’=Pn+Pn_1+---'+p,‘+a,==: o ) :

=n—Np,+nr—2)F(r—3)+}... +14aq,=

AN i)
HIH OKOHYATe/BbHO -

8,=(n—1)a, —(n—2)a, +(_"~2)(n—~1)

226. Nmeen x,--x,=3a, xx,==a’. Tostomy

K =tx, F-5,) — 25, =Ta' =L,

—

OTKYyJ-a a* =-—4- . CnexnoraTtenpbHo, BO3MOXHH JABA 3HAYCHHHA a,
. 1 \ 1
HMCHHO? a|=§-, G, =

2 *
227. Haxonum: :
y] =(x1 +xg): - 2x|x3 =P! —‘2%
}'.=(x. +x3),’_ 3 (x1+xg)xixx=—p'+3PQ‘

o9¢dunment KBagpaTHoro ypapuenus y*--ry--s=0,. xop-
AMH KOTOPOTO fBJSIOTCA Y, W Y,, PABHH

r=—W,+y)=p—p -—3pq+2q,
s=y,y,=(p* —29)(—p* -}~ 3pg):

b ¢
228, Umeem x,-}-x, = X E = C noMomp10 9THX
OpPMyn HAXOXHMM:

1 + (x, 4 x,) — 2x,x, b — 2ac
x} xa x x - ’

x‘—[—x}x:—i—x —(x,-—}-x’) —xixi=

~(5s )‘-—(—:—)’i
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229, Tlycth mpH BCeX X
(@, 0,%)* + (a, +,%)* - (a, +b x)’——(A-}-Bx)’ S

A
rae B=40. [lonaras K=, noayyaen:

(a, —b, —f;—)g -+ (a2 —b, —g—)’-—]—- (a, -—b, —g—)’:().

Tak KaK Bce BeMIYHHH BEUIECTBEHHN, TO OTCIONA CAEAYIOT TPH
PaBeHCTBA:

a,=\,, a,=W,, a,=1M,, 2y
A
rae h==—--. KpomMe TOro, NpH STOM ROMKIO BMNOAHATHCH
cIenyioulee yCJAOBHE: '
b -0, 4 bis~0, , B G:))

MHaye Bce TPH uicaa Ouan OW Hyasimu o seBag yacth (1) ue
3apucena 6w OT X,

Ilyets Tenepn, -Ha060poT, BuIOJHeHH ycaosud (2) u (3);
TOrAQ

(al + bxx)x + (a: +~bzx)’ + (aa + bsx)’ =
= b3 (A=) - 02 (A - x)* - 03 (- x)P =
=V oi-F b 4014V b4 b1 b; x)',
H, CeN0BaTe/NbHO, YKa3aHHad B 3ajade CymMa ﬁpencraamer co-

Goil kBaapat MHorouneHa nepsofi crenenu. Takum o6pasow, ycio-
Bug (2) u (3) sBANIOTCH HEOGXOANUMBIMH H AOCTaTOMHLIMH.

230. IoxaswpacMm yTBepwaenuwe ot mpoTusHoro. [peanoso-
WM, 4T0 @=50. Toraa mas xopueil x, u X, nHMeeM:

===V "da(c )

xl,! 2a

Paccmotpus Teneph B3 CaAydas:
1) flycrs a > 0. BuGepen torza ) Tak, lnodu BHIMOANANOC
HEPABCHCTEO
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Ipr stoM, ouesnmmo, b'—4a(c-1-))<C0 n, caenoBarensHo,
3a]aHHOE YDABHCHHE HMEET HEBEUECTBEHHHE KOPHH.
2) Ilyets a<C0. Torma npu ycnosud A>>-—C umeem:

—b-4-V'b* —4a(cF1) >0, n, snaunt, Kopes -

b VI —3a@FD _ q
s < 0:

Hrak, o6a ponyuiendss NpHBOAST K hpomnopeqmo. Yreepxnenne
JA0Ka3aHO. ' '

231, TloacTasus y u3 BTOPOTO YpaBHEHHS B MEPBOE, MOMYs
YHM ypaBHEHHe

2ax* -2 (a) -} 1) x4 a)* =0, . (N

KOTOpPOE MO YC/IOBHIO HMEET BeilleCTBEHHHE KOPHH MpPH BCEX 3HA=
vennsx A [ToxaweMm, urto torma a==0. [lpeanonoxum npoTHB-
noe. Toraa ans auckpumunanta D xsaxaparHoro ypasHerns (1)
CHPABeTHBO HEPABEHCTBO

D=4 (aA}1)'—8a\*=>0 .  (2)

~

npu Bcex k. Jleras wacth Hepapenctsa (2), OmHaKo, MMeeT BHA
—4a' 2 -804-1
npH AOCTATOYHO OGONBIWINX MO ‘aGCONIOTHON BEMHYMHE 3HAUe-

wax h orpuuatensua. Hanpumep, npH 1_..19 neBast yacTh ypa-
nenus (1) pasua — 321, Sro npuaozmr K npOTHBopeqmo.

232, B npuseneuxof qyopue HaHHoe ypaBuenuue HMeeT BHn
x*—(p-+q-+2a") - pg+(p+-9)a*=0.

HUMCASIT ANCKPHMHHAHT D HaHHOrO KBAaApPATHOrO YpAaBHEHHS,
onyyae:

D={p-q-+26") —4[pg+(p+g) aT=(p —g) +4a"

ak xak D=0 npu Bcex BelleCTBEHHHX @, P, g, TO KBaapaTHOe
paBHeHHe, a BMeCTe C HAM H chonﬂoe, HMeeT. Bell[eCTBeHHbIe
OpHH,
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233. PaccMOTpHM NHCKPHMHHAHT INAHHOTO KBAaAPaTHOrO: ypag-
HEeHHs:

D=(+}a* — )y —dotpt ="
= (0" a* — ¢* — 2ab) (4* +}- a* — ¢* -}~ 2ab) =
- =[(a—b—c(a-0)* — .
Tak kax a-4-b>c - n la—bj<<e, 710 (@a}-0>c* n
(@ —b)* < ¢*. CnenoBateanto, D<C0. '

234, Tlo dopmynam Buera (cm. cTp., 10) umeen:
X2t x, =2, XX, txxtxx =1, xrx=—1L
MNonpaysnch 9THMH paBEHCTBAMH, MOAyuyaeM: '

y1+yz+y3=x1xz+"ezxs+x3xn=1v7' -
Y2 + 3.9+ =X, %X, (%, - X, +x)=—2,
DYy =(xx,%,) = 1.
CnefoBaTenbHo, HOBOE YPaBHEHIE HMEeT BILX
Y=y —2p—1=0.

235, Ha ocnoBanuu copmya Breta meem:

xl+x2+xa= 1,
xxxz_l_xaxs +x8xl=0’
XX, x,=1.

B cuny stux paBeHcIB
y1+yz+ys=2(x;+x3+xa)=2.
Tak kak y,=1—x,, y,=1—x,, y,=1—x,, 10
yly2+yz-y:+yeyx=(1 —xl)(l —xz)""‘(l —-x,).(l ——x,)-}—
=) (1= 5) =32 {5, -, +2) +

oty =
H, HaKOHeI, .

WYY =1—2)(1—x)(1 —x)=—1.
Hosoe ypaenenue nostomy mmeer sun

¥y =2 ty+-1==0.
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286, Tlycrp. - .
' x,=p—d, %,=p, x—p+d
Torna x, j—_— x,-}x, =3p; ¢ Apyrof . cmpouu no q)opmyne
X

Buera x,-4-x,-}x,=-—a. OTcxoua 3p ==-—q ¥, CIe10Ba-
TeNbHO, :
i — a
x, -—p —_— —'3" 3

o~ ) Lo
IToncrasasa sror KOpPEHb B YPABHEHHE, MO 1yYaeM:

(=8) 4o( =) +o(—5) ot
OTKyZa .

=——~a’—l—3

237. MNyctb x1>0, x, >0, x,>0—xop1-m 3aaHHOTO
ypasnenus, Crenysi ykasaHHIO, PacCMOTPHM BHIpakeHHe :

(%, x, — x,) (x, -} x, — %) (£, F- %, — x,)- A1

ng toro uyro6H M3 OTPE3KOB C JIHHAMH X,, X,, X, MOXHO
6LIJIO COCTABHTB TPEYTOAbHHK, HEOGXOAMMO H JOCTaTO4YHO, YTOOH

(%, %, — %) (5, %, — %) (5, F- %, —x,) >0, (2)

3t10T dakT 6Ha JoKa3aH B pemedun samaun 91,

YroGwl monyuuth Tpebyemoe B 3ajaye YC/I0BME, BHPA3WUM .
nesylo yacth (2) uepes p, ¢ u r. a9 3TOH uHenn MCnoapb3yem
3aBHCHMOCTb MEXAY KOPHAMH W KOS(bd)Huuemanm ypaBnenus

i_l...x +x =—p, xx 2 %1%y +x 17—

X XXy ==—T.

Ycnosue (2) aanmuweM. Temepp c.nenyloumu oGpa3oM:
(—P —2%,) (—p—25,) (—p—2x,) > 0; -
TCIONA _
—p®—2p*(x, +x,—|—x,)-—-4p (x x,+x x,+x,x,) -
-—8x,x,x, > 0

, CNeNOBATENbHO,
P —4pq-8r>0.
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- 238, Tlyets x, — obwwufl xopens ypassennit. Ioacrasnas x,
B 002 YpaBHCHHS W BWYHTAfl ONHO YPABHCHHE H3 ApYTOro, Ha-’
XOJHM:

“‘qls.éo

= Py =P,
Mycrs x*-|-ax-{-b-—vactHoe oT menenns Tpexunena x'-f-
+px-}g, na x—x, Torma
£ - px g, = (x —x,) (x* T ax -} b).

[Mpupasusis B 9TOM TOWEecTBE KOIppuUHEHTH mpH X* u cBO-
Gomune wnenu, Hahimem: a=x, w b=—gq,[x,. Orciona cne-
ILyeT, 4TO OCTanbHULe [BAa KOPHS MEPBOro YpaBHeHHR onpele-

asoTes Gopmyaoi
( — X, ]/ x4 41].

£2.3

‘a BTOPOTO ypaBHeon—Q)opmynoH

_ .4,
(,,) X £ 1/x°+x.,
2 .

X23 ==

239. Jlerko nposeputh, YTO Npit A=—0 ypaBHEHUHd HEC HMEIOT
obutero kopnus. [lycts x, —o6utifi kopens ypaBHenuit wupu ue-
xotopoM h%~<0. Torma

) —x; —x, — (4 1)=0, (1)
W, —x,—(F1)=0. - (2)

Ywmuoxas paseHcTBO (2) na x,  BHYHTAA ero_ u3 paBencTaa (1),

Haine: -
141 o

0

Taxnm oGpasom, ecan oBuruif kopenp CywecTsyer, TO OH CBf-
3ad ¢ L cdopuynoli (3). Jlerko Tenepb NPOBEpPHTL, HTO APOGH

41

mumo, ZIOCTAaTOUHO ITOT (PAKT YCTAHOBHTL JIMIIL JUIS BTOPOTO
ypasrenus). Urak, ypasneuns (1) n (2) umeror o6Gumil KopeHb
. mpu Bcex Lhs%40. Dror Kopenp onpepensercs dopumynoii (3).

AeficTEUTEALHO yAOBNETROpsieT 0GONHM ypasHeHuss (ode-
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240. ITepsoe pemenne, Ilyets x, x
myoroynena P(x). Mo ¢opmynam Buera HMeeM: R
X, %, 4%, =0, x1x3+x1xl+xz 1 =P

OTKyXa JIerKO ClenyerT:

Ak s+ 2p=o0.
Tak xax x,, x,, x, IEHCTBHTENBHN M OTAHYHH OT Hynd (q;éO),
10 X;~+x;~4-x; >0 n, crenosatensuo, p << 0.

Bropoe pemenmne. Jlerko Bumeth, UTO CpeaM Tpex
xopHeit MHorounena P(x) mafinyrtcs msa Hepasumx. B nporne+
HoM caydae P(x) mpeacrtangn Gu coGof TouHWH KyG: P(x)‘—"
=(x—x,)’, 4TO, OYeBHIHO, MECTa HE HMEeT.

[Tycts Teneps X, M x, — B2 HEPAaBHHX KOPHSI MHOTOY/EHA
H mycTh X, < X,. Hpennonomm HanpoTHB, YT0 p>=0; TOrAa
nlxn px < px,. Otciona caeayer:

| P(x,)=x]+px, g <x;-+px,+9==0,
TaK KaKk P(x,)==0. MH npuxoamM K 3aKNIOYERHIO, HTO.
P(x,)<<0. 310 npoTHBOPEUNT TOMY, 4TO X, — Kopenb P(x).
CJlenonaTeJleo, p<0

2Y

X, — KOpHH

241. Iycts x,, X,, X, — KOPHH JAHHOTO. ypasuemm. B cuny
.opMyn Breta nmees:

XXy %%, - %2, =0, (n

XX, %, =b">0. ' {2)

PEINONOKHM CHAYANa, YTO BCe TPH KOPHA BEILECTBEHHH,

orma #3 ycaoBus (2) caepyeTr, urto, mno KkpaliHeR Mepe, ofRH

3 wux nonoxmtened. Ecan 66 nmpu 9TOM noJOXHTENbHHIMH OKa=

anmuch 1Ba- KOpHS, TO M3 Tolt e ¢opMyam (2) MH 3axkmouunn

W, YTO U TPeTHH KOpEHb NMOJIOWKHTENEH, ‘a STO NPOTHBOPEUUT:

crosuio (1). Taxum o06pasoM, B ciyyae BeIIECTBEHHOCTH BCeX
pex KopHeil 3amaya peulesa.

ITycte Temepr x, — HeBellleCTBeHHH! KOpPeHb YpPaBHEHHS,
Orja, KaK H3BECTHO, YPaBHEHHE HMEeT H KOMIIEKCHO-COMps=
ennbit kopenb x,==x,. TaK KaKk B 9TOM clyyae XX, ==
=x,x, >0, 10 13 pasencrsa (2) noayyaem:

b .
X, = —— 0.
! x1x1>

TBEPHCIEHHE TEM CaMBIM I0KA33aHO MOMHOCTBIO.
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<0 242, Tlyers a, B, ¥, ~— KODHH NEPBOrC YPABHEHHS H «, B, y,
KOpHH BTOPOro. B cuay  ¢dopmyn Buera nmeen:

abptr=—a )
. aBy‘=——18, . (2)
a4B4-1,=0, (3)
afy,=—12. (4)
U3 ypasuenuit (1) u (3) nonyyaem:
h—h=—a (5)
a u3 ypasuenuii (2) u (4)
| L (6)
Peman coeyectHo ypasHerus {5) u (6), maxomum:
1, =—3a, {,=-—2a (7

Takum o6pa3oM, ecint IPH HEKOTOPHX @ M b ypaBHeHHS HMEIOT
ofliue KOpHH, TO TPCTbH KOPHU STHX yPaBHEHHil ONpere/sioTCH
¢opuynamun (7). Iloacrasus Y, ==-——3a B nepsoe ypaBHeHHe, 4
Y:==—2a BO BTOpOE, TIONYYHM:
—18a'-}-18=0
u
—8a® —2ab4-12=0.

Orciona onpenensiercs €IHHCTBEHHAs Napa BelECTBEHHHIX 3Ha-
Yyenuit .
a=1, b=2. ) (8)

IMoxcTapasist 9TH 3HAUeHHs B yPaBHEHus, Jerko Haimem:
- 'S4 x*'18=(x 4 3) (x* — 2x }-6)
x*4-2x - 12=(x 4 2) (x* — 2x |- 6).

CacmoBaTeaLno, ypasHEHHS NPH YKA3AHHHX - 3HAYEHHAX @ H
JelicTBUTENBHO MMEIOT IBa OGWHX KopHS. DTH KOPHH Ompeae
nsoTea dopMmynoit

H

Ha=—1V 5.
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243, OGosnauuM jieBYIO, 4aCTh paBseHCTRA qepes A Unmeen:

——20+14V2+3]/(20+141/2) ]/ 20-—141/2+

+3;/ 2041412 ]/(20—-14V‘)=-|—20_-14V2 =
‘ ——4o+3,/4_0m =40-}-6A.

Taxkum o6pasom, NeBas 4acTh JNOKA3HBAEMOrO PaBEHCTBA YAOB-
ACTBODPSET KyOHMUYECKOMY YPABHEHHIO

x —6x—40=0. R ¢ )]

Jlerko npoBeputs, uTO npn x=4 ypasuenne (1) yROBIETBO-
paercd. Paspeaus neBylo uacth ypasnenusa (1) wa x —4, no-
AYYHM IS HaXOXAEHUS ABYX NPYTHX KopHel ypasueuue

x* 442410 =0.

310 ypaBHenne mMeeT HEBEUICCTBEHHHWE KOpDHH, TaK Kax ero
xuckpumunant D=—=-—24 <{0. Taxum oGpa3oM, ypasHenue (1)
HMEET NHIb OAHH BELICCTBEHHHIH KOpeHb x=—4, 0 TaK KaKk A —
3aBeIOMO BeL(eCTBEHHOE YHcI0, TO A—4, yT0 U TpeGoanoch
JOKa3aTh. :

244, Jlerko Bumerh, YTO paccMaTPHBAEMOE BHpaXeHue 00-
paulaetcs B HyJAb, ecAM 1Ba Kakne-HuOyab H3 yucen a, b, ¢
paBHn Meway cobofi. Orcioma mo Teopeme Be3y caenyer, 4To
OHO JOMKHO AEAUThCA 6e3 OCTaTKa HAa KAWAYyl M3 pasnocted

b—c), (c—a), (a—b).

TO HaBOAMT Ha MHCMB, ‘YTO JAAHHOE BHpPAXEHHE fBASETCH MNpO-
U3BEACHHEM YKa3aHHHX MHOwuTeneit. [leficTpHTe/IbHO, HMeeM:

a(c—b)+-v*(a—c)-c* (b—a)=0d’¢c —a’b+4-ba—
—bc-tcb—cla=a*(c—b)—a(c* —b")
—-bc(c —b)=(c — b) [a* —ac —ab - bc]=
=(¢c—0b)[a(a—c)—b(a—c)]=(c—b)(b—a)(c—a). (1)

aK KaK @, b ¢ nonapio pasmmﬂu, TO yraepmneﬂue noxasaﬂo.
245, BaMETHM, 4TO IpH x=—y NaHHOE BHpPawenne 06-

amaercs B Hyab. CremosarensbHo, mo TeopeMe be3y oHO He-
utca Ha x-}-y 6e3 ocratka. YTo6W mpoBecTH Xenenwe, npen-
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ctasiM x-}-y -}z B.Bune cymmu Asyx cnaraeMbx: (x--y).u z.
-Boasoas cymMy B Ky0, nosyyaem:

(o) o —x —y —s'=
= (- yf BNz 4 B(xy) 2t — 2 —yi=

=3 (x4 + 2+t 2]

Ksanpartunii Tpexunes oTHOCHTENBHO Z, cTosuuuil cipasa B KBai-

PaTHHX CKOOKAX, JIETKO PasfAoWHTb HAa MHOWHTENHM, TaK Kak

OUYEBHIHO, 4TO €ro KOpHAMH fBASIOTCT — X H —Yy. B pesynb-
TaTe MomydYaeM:

(cty—+2)—x'—y' —2=3(x+- (e +*) (2 1)

246. Yuuowiue o06e GacTH  3a1aHHOTO paBeHCTBA 1A
abc{a—-b-}-c), npusencn ero K Bumy :

(ab4-bc4-ac)(a+- b+ ¢)—abe=0.
Packpus ckoGkn, monyuaem:
a’*b -+ 2abe |~ a*c 4 ab® 4-b'c + be* -+ ac* =0.
Jleas 4acTb 3TOTO PABCHCTBA NIEFKO PA3/MAraerTcsi Ha MHOXHTENH

a’(bc)t-ab(c4b)4-ac (b4 c)Fbc (bt )=
=(b—{—c)(a’-{—ab+ac+bc)=(b+c)(a+b)(a+c)

Tax Kak nocsefHee NPOM3BENEHHE PABHO HYMI0, TO, MO Kpah-
Helt Mepe, ONMH M3 MHOXHTeNell paBed HYM0, OTKyJXa R Cile-
IAyer yTBepwHEHHe 3aZauu. -

247, llyctp & o p——xopuu KBaIPaTHOIO TpexyJseHa
x*--px-tq. Ecan meyunen x*-—1 pmenutcs Ha YKasaHHmi
Tpexynen Oe3 OCTaTka, TO W & I B SBAAIOTCH KOPHAMH HBY-
uaeua. JIerko BuaeTh, 4TO cnpaaenmmo i ofpatioe: ecin @ H
P sBaglotcs wopuaMH AByunesa x*—1, To o pasigenuTCy Ha

x* - px g Gea ocratka *).

Kopusmu nsyunesa x*—1 ssnmores yucaa 1, —1, 4, — 14
Tloatomy umeer MECTO PasnoieHie :
(=D =F—1) x4 D) {x—i x40 (1

¥) [Ipu sTOM, ecan a=—=§, TO HUCIQ @ nommo GHTb KPaTHHIM KO
HEM U REAHMOIO. o
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B ‘Cﬂlly CKAa3aHHOTO BHIIE HHATEPECYIOUINMH HAC Tpexyaenami
MOTYT GHITH ML TE€, KOTOPHE mpeacTaBasmioT co0oii nponase-
ZeHHe JByX Muommenen CTOMIUHX B npasoii yacta (1)

Cocrasus BCEBOBMO)KHHE coqeraﬂuﬁ HaifmeM C2 6 'rpex-

YNeHOB:
(x—-l)(x-l-l)-
x—1N(x—H=x" ——(]-—{—t)x—{—t,, _
=N i)=x"—(1—i)x—i, .
) (x—i)=x"4(1 —Hx—!,
(e DD =x" (1054,
(x—Hxt+iH=x"4}1.

HMH, OYEBHAHO, HCYEPNHBAIOTCA BCEC HCKOMHE TPEXYJIEHH.

248, Tlpencrtasys JanHHH MHOroyneH B Buae X" —1 —
—ax(x"~*—1), pasgeanm ero na pasHocTb X— 1, BOCNOAb-
30BaBUINCH qlopmynoﬁ

xk+1 __

—J—c—_—l—_—l—l-x—{-...,.—[—xk. ) (1)*)
B pesyibTaTe B HAaCTHOM NONYUHM MHOrovyjaen
£ k" kb 1 — i (70 " ’+...+x+])

Ins Toro uTOGM STOT MHOrOWIeH menuacs #a x— 1 6e3 oce

TATKa, B CHAY TEOPeMH Besy AOMKHO BHIOAHATBCH DABEHCTBO
) n—a(n—2)=0.

ITosToMy JmeAHMOCTb HMEEeT MecTo npit J6oM Harypanbﬂou

n )

n>2 1 g—=——,

> 2 L n '—2

249, V3 ycnosns 3ajaun caeayer, 9To

p(a):A,
p0)=8 Y} Ty
ple)=C

danenus Temepb Muorounen p(x) Ha. (x— a)(x—b)(x—c),
pelncTaBUM ero B BHAE

p(x)=(x—a)(x —b) (* —c} g (x) - (¥). (2)

" -¥) dopmyna (1) aerko nposepsercs HEMOCPEACTBEHHO) BIIpOueM, ona
oBnanaer ¢ ¢popMysoif AnA CyMMBl % uneHOB reOMeTpPHYECKOil rporpeccHit,
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Ouesnnuo,  4to r(x)——m{oroqneﬂ He Bume aropon creneHH.
3anucas ero B BHIe

rx)=Ix"-}mx —{— n, 3)

NOACTaBHM B TOxmecTBo (2) mocaepoBaTeNsHo x=a,” x==b,
Xx=c. B cuny pasencts (1) Mul npuaem k caemyiomel cucreme
ypasuennft mnsa onpenenetmﬂ xos@x}mlmemos I, m u n wmHoro-

unena (3):
, la‘+ ma+n=A,
-16* - mb 4 n=a8, (4)
It met-n=C.
Peuus 8Ty cHCTeny, HafjpeM:
(A Bb—0)—(B—C)(a—b)

(@a—bb—c)@a—c) ’

—(A—B) —c)—(B~C)(a*—b)

@a=0@—0cc—a) !
a’(Bc—Cb)+a(Cb‘—Bc’)+A(Bc’—Cb’)
(a—b)(b —c)(c —a) *

3amevyanve. MHckomuit MHOrOYMeH 7 (X) npu x=a, x=20,
X == TNpHHHMAeT COOTBETCTBeHHO 3HayeHua A, B u C. Jlerko
TPOBEPHTL, YTO TAKHM MHOTOY/IEHOM He BHILIE BTOpOH cTereH#
ABAAeTCH CaeLylouruii: '

(x—b{(x—0) (x—a)(x—¢) (x—a)(x~b)
A(a—b)(a-c)+B(b-a)(b—c) +C(c-—a)(c—b) - (9

Tax Kax cucrema (4) uMeeT eAHHCTBEHHOE PElEHHE, TO CYLLECT-
ByeT JHUIb OXRH MHOIOYJEH C YKa3aHHHM CBOHCTBOM H, cledo-
BATeNbHO, r (X) coBnaaeT ¢ MHOTOYIeHOM (B).

250. Ouyesnato, ¢opmyna BepHa mnpu n==1. Ilyctp dop-
Myla BepHa JIf HEKOTOPOTO 7; JOKAXEM, YTO TOrJa oHa GyZner
Bepna H s n~-1. OGosnauus uyepes S, cymmy, CTOALLYI
B NeBOH uyacTH NOKasHBaeMoH GOpPMYJH, 6yneM HMeTh:

Sn+x=Sn+(n+ l)2(n+2)=(n+l)(u—g-2) (n43) —
—et+Dlr+-) 41+ D+2]
’ 6
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O1ci0m2, COTNACHO MRTORY: MHAYKUMH, U cnenyer cnpaBennuBoch.
dopuyan npu a1060M HaTypaAbHOM A, .

251, Ilycte S, —cymma, crofiian B JeBoft wacTH dopMynn.
Ilpn n=1 o6e wactn ¢popmyan COBMAZAIOT. Tloxaxewm, uto ecan
¢dopmyna Bepna . naga Hexomporo n, “TO0 oHa Bepua TaKKe mm'
n—]—l Hweenm:, .

=S +(n+1)’ M—{—(n—l—l)’ B
(n+1)(2n +7n16) (n+1)[2n(n+2)+3(n+2)]

z('l+1)l("+1)+11[2(ﬂ+1)+11 |
X 6 .

1e0BaTeNbHO, (hopMyna BepHa NPH JIOGOM HATYPAABHOM 72,

252, Jlerxo yﬁemu'bcﬂh cnpanezinuaocm yTBepxIeHus MNpH
=1. llycts ¢opmyna BepHa mpu HekoTOopoM n== 1.. OGoauna-
uM yepes S, cymmy, crosiulylo B neaoﬁ yactu ¢opmyan. Umeem:

1
#1155 +(n+1)<n+2>(n+s)
o ety 1
R ICER e RN S I I

TCI0Aa ‘
_ 944 (D@54
T A+ E+)(R+3) T A@FDrE2) (13 .
—_ (VD3] -
T AN D210

€10BATE/IBHO, (bopmyna cnpaaezmnaa npu .moﬁou HATypanp=-"
OM 12, )

253. Jloxazatenpctso GymeM BeCTH METONOM HHAYKUHH,
pexne Bcero yGewnaemcs B ToM, 4TO (hopMysa BepHna npu
==1. He#icteutensro, npu n==1 ¢popMmyna umeer BAR )

(@48, =C(a), (0),+C{a), ®), (D)

7 TeNeph BOCMO/B3OBATHCA OmpefeneHueyM 06obuienHoft cTe-
HH, TO CTaHeT OYeBHAHHM, 4TO 06e uactu dopMynu (1) pasHH
~+ & 1, cnenosatensHo, PaBeHCTBO MEHCTBHTENBHO HMEET MECTO.
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[peanonoxuy Teneps, 4T0 GopMyaa Bepua AaA ‘HEKOTOPOrO 7
H JOKaweM, 4TO ona GymeT Bepha I aas n-}-1, e onpenene-
HEg 0006ulenHofl cTeneny HMeeM:

(a+b)u+l—'(a+b)u(a+b—n)'_‘
=[C, (a), (0),+C,(a), (b),._,-l—
ek CH @y By F -~ €1 (@), ()] (@ k-6 — )

Packpns aspech ksagpatie cKoOKH, npeoBpasyeM kaxgoe H
n--1 caaraemux mo ¢opyyne

Caa), (), _p (a0 —n)=
=C3 () (0)y_p [la —R) - (0 —n k)] =
=Cy o) (@ —B) (D), FCila) B)u_s (O —n k)=
=C¥(a)yyy Oy CE @) O)ypy, (=0, 1, ..., 1)
B pesyabtate nonyumm: '
(a4-8),,,=Cl(a), 1), +C, (@), (0),1, + Ch(0), (B, +
4 Ch@) (B)at + o+ T+ Ch @)y (0n_p)+
+ Cﬁ (a)k (b)n—k-i—l + e + C" (a)n+x (b)o + Cn (a)n (b)
Ilocne npusemenust nogoGHux d4netoB GyAeM HMETh:
(@1B)sy = € (@) (O)nys +(Co 1 C) (@), (0), 4
(C, A+ C) (@) B)scy -+ - (G ChHY (a)y, (0), s+ -
. o (G C) (@), (8), - Cida) 4, ()
Hcnoansys, nanee, TOT tpam, 4YTO

C(I)l C;.b-}—l ]’ C"_—Cﬁi:'”l

Il JerKko npOBepﬁehiqe TOKIACCTBO
ator=a,
nonyuaeM: ' ,
(@4 0),4,=Cl 41 () ()4, +Cl ;1 (a), (B),
GO O G O Ot 5
1 n41 (0), (&), +C:ix (a)u-l-l o
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- ‘€JIOBAaTE/IbHO, JIOKA3aHo, 4TO ecnn ¢opMyna, npuseneHHas
yCROBHN 3a/1aum, BepHa JJS HeKOTOPOro -7, TO OHA BepHA H
s n-}-1. Ho ona cnpasennusa mpu -n=1, cienosarensHo,

Or7acHO MPHHUMNY NOAHOR MHAYKUMM, OHA BEPHA MPH BCEX Ha-

YPanbHHX N,

254. I'chrb r(t)—paccromme Memny noeanamt B MOMEHT
pemenu f. Torma

) =(a—vt) - (o — vt =
——(v’-{—v’)t’—-?(a'v -{—bv )t—l—a’—}—b‘

aveTHy, uto ecan rf(f) uMeeT HamMeHbluee 3HAYCHHE NpH
==f,, To 0 r(f) TaKKe NPHHIMAeT HaUMEHbllEe 3HAYEHHE NDH
=/{,. Bepno u o6parHoe. 3amaua CBORHTCH K HAXOWKACHIIO
anMenbuero BHAYEHNUS KBaIPaTHOrO TpexuneHa r*(f).
‘Cornacno c¢popmyne (4) Ha cTp. 46 HauMeHbulee 3HaYeHHe
(f), a cnemoBaTenbHo H r(f), AOCTHraeTCH B MOMEHT BPEMEHI
__av,+bo, )

0 ] : 4
Ul +.vt

cnonbays manee opuydy (3), HAXONHM HaMMEHblIee: paccTos-
1 MeWAY moe3xamm:

rity=1/ 1@ TN 1) — v, bu)f
4(v;+ v) »

lav,—bv'| :
"/ v —[—v

256. B MoMeHT BpeMeHH f aBTOMAlUHHA ~HAXOAUTCS na pac-
o 40f x4z oT nmynkTa A, a MOTOUMKA-—HA DAaCCTOAHHH
49 xx o TOro e nynkta. CnelomaTenbHo, - paccTOAHHE

WILY HIMH PABHO aGCOMOTHON BemynHe pasHocTn 16£° -9 —40f,
o3Hauag 9Ty Ppa3HOCTL uepe3 y(f), HauepTM rpapux xsa-
aTHoro rpexwiena y(f) (puc. 5). On mpencrasnaser coﬁoﬁ

pa6ony, KoTopas mepecexaeT och ¢ mpu f, _..l- "t _2

rpaduka ficHo, YTO HAMOOABINAA 1O a6comomoﬁ Benmme
mxuHaTa y npu ycnosun 0<<f<<2 COOTBETCTBYeT BepllHHE
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napaGonu. -Bepwusa napa6ois NEKHT Ha OCH cmmerpnu KOTO
pasg mepecekaer ocb { B TOuKe

;o t+t,

o _4' .

Takum o6pa30M, HauGoArulee PACCTOSHHE JOCTHraeTcs yepe
1 yac 15 MHHYT nocae Hauana neu
r Oenus u pasno 16 xa.
256. OGosnayum uccaenyeMoe By
paxeHnue yepes y u npeoOpasyeM er
cnexyowuM o6pasom:

y=lg,x-{-121glx (Ig,8 —Ig, x)=
=lg:x(lg:x——121g,x—l—36)_—_—
=lg:x(6—]gz x)

.

Ionoxum, nanee, lg, x=—z, Tak ur
0<<2<<6. Torna samaua ceomutcs
HAXOXIEHHIO HAHGO0AbLLWIErO 3HayeHi
nepeMeHHoft

y=2%(6—2)%.

Hocratouso HaiiTH Hanboabie
adauenne g 2(6 —2) npu ycaoen
0=<2<C06, Tak Kax yeM Gonblue N
JOWUTENbHOE 4HMCA0, TeM GOJbIie u ero KBagpart. Ksampartn
Tpexunen z (6 —z) =—(2— 8)* 49 nocruraer nanGonbe
anavennst npu z2==3. Taxum 06pasoM, HaHGOJLIIee 3HAYeHNUe
Jocturaetcs npn z=3 (¥x=—=28) u pasuo 81.

257. Ilepsoe pemenue. Ouesuaso, AOCTAaTOYHO pa
CMaTPHBATh JIHLIb MOAOKHTENbHBE 3HAYeHH x. COrnacho Hagec
HOMY HepaBeHCTBY (3), c¢rp. 20, mveem:

B = Ve = 5V, N

CnenoBaTenibHO, AMs BCEX x>0

y= xt __x 1
ax*+b " 2xVab 2Vab
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Tax xax (1) npeBpamaercs B paBeHCTBO NpH -ycnosun ax®=5, -

TO IpH X, = 'l/% HMeeM:
d Y
Y= ovas
“ cuny (2) 910 M ecTh HamGosbmee 3HaYeHHe (YHKINH,
Bropoe pemenue. PaspemuB cootHOmeHHe

(3)

Y=mrTs @
THOCHTENBLHO X, MOAYYHM:
x=.lizl;4a_by: . T (5)
. 2ay
3 dopmynn (5) caenyer, 4TO NpH Beex BEUIECTBEHHEIX X HOHKHO
HOOMHATLCA HepasencTBO 1—4aby* =0. Otciona -

1.
ey ——2 6
V<S35 (6)
aK Kak 3HaueHue yo=;-—l-ﬁ ¢ynknms (4) npHHHMMaeT mpH He-
a

"OTOPOM BeIECTBEHHOM 3HAYEHHH X, (na ¢dopmyan (5) naxomum,

b
TO X, = 1/-7) , To B cHay (6) oHo sBrgeTcHd HaMGOMBLUHM.

268. BoapMeM uxc70BYyI0O OCh M OTMETHM HA Helt TouxH A,
y C, D, cootBerctsyiomne uyuciam @, b, ¢ u d. Touky

w o+ 8 " " ¢ 1
& a ? . -¢ T e

Puc. 6.

nepeMenHo#t aGcuyccot x GyaeM ofoanayath -uepes M
-uc. 6). PaccmoTpuM crefyloune nmaTh Crydaes.

1) x<Ca; Torza ‘
¢ (x)=MA -} MB+4-MC-+-MD=AB-|-2MB-|-2BC-}-CD.

TCIOAA ACHO, 4TO @ (X) OYAET NPHHUMATL HaMMEHbUlee 3HAYE-
e B TOM ciyyae, korga Todyka M cosmazaer ¢ Touko#t A, u
TO 3TO 3HAYEHHE DaBHO :

34B--2BCCD. -

v
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2) a<{x=b; Torna » e
¢ (x) =AM+ MB+MC4-MD= AB+2MB+2BC—}—CD
Haumenbmee snavesue ¢yHkima @(x) npuHiMaet TorAa, KOraa
Touka M cosmapaer ¢ Toukoft B; 370 3HauveHue paBHO

AB--2BC-}-CD.
8) b<<x=<Cc; @(X) NpH STHX 3HAYEHHAX X NOCTOAHHA
paBHa '
: AB+-2BC-}-CD.

4) ¢<<x <d; namvenbuwiee 3Hauerne ynkuns ¢ (x) npHuu
MAeT MpH X ==(; OHO PABHO TaKKe

AB+-2BC-}-CD.
5) x=d; naumenbllee 3navenne Qyskuun ¢ (x) pasio
- AB-}-2BC-}3CD.
CpaBunBas monyuenHHHe pe3yabTaTH, BHIAHMM, UYTO HAaHMEHb
wee 3uauenne Qynxuun @ (x) pasuo AB-}-2BC--CD, wan
b—a+t-2(c—b+d—c=d+}tc—b—a.
970 anauenne dyuxuusg @ (x) npuHUMaeT npH YCA0BHH, UTO
b <x<c.

259, Ilyctp r—»MoAyAb H @ — apryMeHT KOMIIEKCHOr
uncna z(r=0, 0<<p<2n). Torma z==r(cosgp-ising)
JaHHOE ypaBHeHHE NPHHUMAaeT BHI

r* (cos 2¢ 4 isin2¢)4-r=0.
OTcxona anbo r=0 u z=2,==0, abo
rcos2¢--1 -{—trsm?cp.—O
W, 3HAYHT,
sin2p =0,
rcos2p-4-1=0. }
IepBomy ypaBHEHHIO yAOBCTBOPAIOT 3HAUCHHS { == 0,~ R %—‘

a ‘TaK Kak B Cuay Broporo ypanueﬂm cos 29 <0, 1O ocralor
TONLKO 3HAUEHHA (p-——- " (p_—— ITpu sToM B 0GoNX cayua

13 BTOPOTrO - YPADUCHUN HAXONMM r.__l TaK 4YTO NOJAyyaeM e
NBA peUIeHHsA:

__l(cos-——{—zsm—-).—l z _.l(cos-——}-z'smsn).—-
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260, Tlpepctasum z B BHIe z=x—|-iy. Toraa ypasnenne
z—4
z—8

l—l npuMeT BHA

(e —4)" -y =(x — 8] ",
TcioMa x==6 u, crano 6HTb z—6-|—ty HoncraenseM sTo
HayeHHe B ypaBHeHne ,z l__—— Toraa mocae ynpouenus
paBHEHHE NPHMET BHA )
y ——-25y+136 0.

y 5*V 625—-4 136 25 V —544 25+9
1, I = 2 ’
. ey, =1T; ,Vz—.—& :

Otser: 2,=6-1-17/; z,—6--8i.

TCKOaa

261, st COKPAUIEHAN BAMHCH IONOKHM —;L_=z. Pacemar-
HBaeMOE - IpOH3BE/ICHHE

(142 (14-24(1 +z ) e (1 +27)
MeeT TOT e BHI, YTO W npou3BelenWe B 3afaue 223. O6o-
HaYHM STO mpou3BeAexHe VI KPAaTKOCTH 4epe3 P.
TlocTynas Taxk xe, xax ¥ B 3amaue 219, nafinem:

2741
p=l=F"
11—z

craerca B pdunyio ¢opMyny moACTABHTL BMECTO Z ero 3naue-
te, Bynem umern: .

L 12 204h
l_z——l_lif_l—i—(l—I)(1+i)—l+I
2
nanee, o T
L eandl 140" 14\
P =[BT =
i\*"
| - =1_(.2_) L
3ameTumM, yTo npu n =2 HMeeM i’"=(i‘)’""= 1. Cnenoea-

neHo, B cuny (1), mpr n=>2 6ymer 11—z =

p==(1+1)(1 _E:“)

] ———=

2"
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Tpu n==1 umeem: ' L
L : 2B+ 7 5

rof >

OTsert:

| en.

(1+z)4

1 262. Tak Kak BHYHTaHHE KOMIVIEKCHHX 4YHCeJ TIeOMeTpH-
Yeckd MPOBOAMTCA MO NPABUAY MapanaeforpaMMa, TO MOAY/b
- , PA3HOCTH NBYX KOMIVICKCHHX uHCes
|2 —2"| pasen paccTosnHIo MeWmy
COOTRETCTBYIOUHMH  TOYKaMH  KOMN-
nexcHoll maockocTH. CnemoBaTessro,
ycnosnio |2 —25i|<< 15 ynosaerso-
~ pSHOT- TOYKH KOMAIEKCHOHN . INIOCKOCTH,
Aexaule BHYTPH I Ha TPaHHUE KPYT-
C IEHTPOM B TOUKe 2, == 23/ # paxuy-
com 15 (pue. 7). M3 ueprexa BumaHO,
YTO YHCAY C HAHMEHLIUHM APryMEeHTOM
COOTBETCTBYET TOUKA 2,, B KOTOpOH
npaMas, nposeieHHas u3 TOoukH O
Pic. 7. KacaeTcs oKpywHocTH. M3 npamMoyronn
Horo Ttpeyroienuka Oz,z, HaXOLHM

x,=12 u y ==16. HcxoMoe uucio 6y,uer z .__12-l-161.

263. Hoxaxen, 4ToO nns npencraaneuua KOMIVIEKCHOTO YHCI

a-~bi B Bune :

1 —ix

a4 bi—=v— 1

+ 1t+ix (

HEOGXONMMO H JOCTATOYHO, 4T00H [a-{-bi|=1na-|-ibz£—1

Hokaxen neoSxonumoctb. Ilycts BHINOJ/IHAETCH paBeHCTBO (1)
Torna

Vo [1—ix| .
|a—{—b¢|.—-“+w] 1, S
TaK KaK
ll—ix|=|1+ix|=1/l—|—x’.
Danee, '

1 —ix

1 +t’x:7é__ h
TaK KaK B NPOTHBHOM csiyyae MH O mmMean | —ix—=—1—1{
1. e. 2=0.
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HoxkasxeM nocratounocts. Ilycth
la4-bil=1n atib5=—1.

Monoxum arg (@ t-bi)=a, rne —n<a<m 3amernM, HYTO
=T B cHAy ycnosus a-f-ib=£-—1. Hmeem Tenepb:

a--bi=|a-+bi|(cosa-}isina)=cosa-}-isina. (2)

a ) . a
. 1— tg’ '5 i . 2 tg —2-
€os o == ,y Sing=———.
1+tg - ' l+tg
OICTaBNAA STI BHPAXKEHWA B NPaBylo uacTh q)opuynu (2), no-
yuaem:

2
(1+itg$) : IHigs
== = =y
1+itg%)(1-—zta-§) 1—itgg 14

a
e x=—tg~5.

a-l-bi=
(

264. Iycrp z=r(cos<p+isin 1), Torama

Pl =V cos2(p—|—1)”‘—|—(r sin 29)* =

=V r'4-2r* cos 29} 1;
l L P ke o 1 PR
z r L

r*4-r*(2 cos 29 —1)4-1==0.
Tohoumm 7% =1, |z| npumer nanGonbmiee 3sHaueHue Toraa,
ria HanGofbllee 3nadenne npumet f. Hmeem: ,
f1 —2¢0529 =V (1 —2c0s2¢F —4
. 2 .

aK KaKk Hac udTepecyer Haubonbulee 3Hauenue #, TO mepen
PHEM HYXHO B3fTh 3HAK IOC. Jlerko BuAeTb, YTO HaNGONAb-
ee snaueHne f NOCTHraeTcd Toraa, Koraa cos2¢9=—1, T. e.

u L9=12‘- 4 kn. 3ro smauenme paswo §+_21£5_ CaenoBa-
' ] /31 V5 5
/1bHO, HanGonpee 3uadenne [z| paBHO ?;*'21/_5== l—-—!'—zv—-: .

B. B. Jlugcked u pp. .




242 PEUIEHHH H OTBETHL. AJrEBPA

265, Yron Meway aByMs COCENHHMH NyqaMu paaeﬂ =. 06

3nayum uepes d,, d,, ... paccTosHUA OCHOBaHHH nepnemmxyll.‘
POB, I1IOCRENOBATENBHO ONYCKAGMHX HA JyuH, HCXOAdUHE H
Toukn A (puc. 8). Ouesunno, mMees:

25 k
d,,.—_d(cos-,;_') k=1, 2, ...).
Iauna k-ro nepnesnankynspa pasua
Ly==d,_, sm—z—'_— d sin = 2n (cosgf) .

Tloanas annna nomaHolt u3 m 3BeHbeB Oyner
2

2% . 2w\ 2x\Mm=1
dsn—[l—i—cos-;—-]—(cos;;— 4+ ... -{-(cos;— .
Hauna--L- Gecxoseuno 3asuBanowefics JaoMaHOlf NOAY4YHTCH I
HEOrPaHHYCHHOM YBENHYEHHH
BHPA3uTCH cymmoll umenos Geck

HeuHofi yOMBaiOutet. reometrpuue
KOH mporpeccun co 3HaMesHaten

2=
g==c0s— W MepEHM 4ieH

dsmz—"
2%
sln; r
l-cos——' N _n
Puc. 8.

Ipn yeeanmuesmun n anuna L pacrer # npH ReOTPaHHYEHH
YBENHUGHUM 72 PACTET HEOTPaHHYEHHO. .
266, IMyctb labcde — ucxomoe uucno. (3zecs OykBH g,

¢, d, e o6o3uayalor wndps cooTBETCTBYIOMNX paspanos.) Oy
punno, e==7, Tak Kak labcde 3 3=abcdel. [locae ymu
weHust 7 Ha 3 ApoilKa MepexoiuT B caeayloulii paspsa, mosTo
npoussesedne d X 3 JomxHo OKaHunBarTbes nudpofi 5. 3nay

d=>5. Umeem 1abc57-3=abc571. Paccyxman asanoruui
HaxoxuM, yto c==8, b==2 u, Hakonen, a=4. Mcxomoe unu

ects 142 857.

267. B ocuoBanuil mipaMiuAn HIapH YAOWeHW B BHAE P
HOCTOPOHHEro Tpeyroibsuka., [IycTe cropona srtoro Tpeyro.
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HUKa coflepnT s wapos. Toraa B OCHOBANMH MHPAMHIH JKUT
n(n— 1) (= 2) o 32 1 =22 a0,
Cnemyiouinft, BTopoH cnoit mipamumnt conepxm-r
(n—1)~+-(n—2)-.. +3+2+1 l)n wapos.

TpeTri cnoft MHpaMUAN COREPHHUT —'—2——&2("——) apos U T. I.

ocnennuit, camHii Bepxuuil, ¢J10# COCTOMT W3 OIHOILO 1Apa. -
cero B nupamuae 120 wapos. Cnen.oaarenbuo,

n(n—[—l) I (n—l)n l (n—2)(n——1) l
34 23 12

paBast 4acTh paBeHCTBé panﬂaw (cM. 3ajayy 250,

1p. 46), cnemoBaTenbHO, RIS ONpesenenus n NOAydaeM ypas-

eHHe .
n{n--1)(n-2)="720. (1)

TO ypaBHEHHE HMeeT oueBHAHOe pemteHue n==38. Jlasa orHcka-
H Apyrux pemiennfl sToro ypasnenns nepenocum 720 B neByio
acTb ¥ nonyyawouuiics TaM MHOroumeH meauMm Ha 2 — 8. Yacr-
oe or genenus Gymer paeHo #'--1172-}-90. Tak kak xopru
TOrO NOCAEAHEro MHOrOY/JeHa HEeBEeUIECTBeHHH, TO ypaBHeHie
1) ne muMeer Japyrux uejHx peuwexnii, xkpome r=—8. Urak, B

nin-41)
2

HOBaHMH nHpaMuaa’bHOH QUrypH exnT =36 wapos.

268, Tax Kak 4HCA0 HamO/HEHHHX SIUKOB PaBHO m, TO
HCIO BROMKEHHHIX sHKOB Oyner pasHo mk. Otciona BHTekaer,
TO KOMMYECTBO BCeX SIUMKOB (BMeCTeé ¢ MNepsnM) paBHO
1tk 1. CnemoBaTenbnro, YHCIO NYCTHX SIMHKOB PAaBHO

mk41—m=mk—1)41.



TEOMETPHS
A, IJIAHHMETPHS

1. 3amaunr nHa BeIgHCAeHHE
269. TTo TeopeMe cHnycos
a b ¢
sin2B™ sinB~ sin(x —3B)°

. c .
Otciona a==2bcos B u sindB= sin B. 3aMerus, 4TO

sin 38 ==sin B cos 2B ~}- cos Bsin2B =
=sin B(cos 2B -2 cos® By =sin B (4 cos’ B — 1)

oTkyda cos*B= bte, Caenos

, B —1—=2F%
gonyuum 4 costB 1_._b , 5

TCJNbHO,
b

a=2b 1/ L=y 5 e,

270. Tlycts AD — Guccektpu
npsimoro  yraa A 8 /\ ABC -

[N PR, |

4 7 ¢ DE | AC (puc. 9). Tak «ka
Pic. 9. DAE =110 AE=DE=—2%
4 4 V3
rae x==AD — ucromas AmuHa. Quesnano
2o i
ED__CE Ve _"VE
aB=car " ="
Orciona
_beV'?

X

Tt
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271, B Ttpeyroannunke ABC (puc. 10) O ectb Touxa mnepe-
cevenns mennan AD u BE, AC=b, BC=—a. Hafinen AB=c.

g

<

Puc.10. = - © Pac. 11

Hycrs OD=x, OE=y. Ucnonp3ys coficTBO Mexnan, H3 Tpe-
yroabuukos AOB, BOD n AOE naiimem:

45 -l—y»’=?£- y 4xt4yi=c*, 4x*-}16y°=a’.

Hcxmouns x 1y, moayuum:

C==

a? - b
—5

Yenopus CymiecTBOBaHMS TPEYrolbHHKA CO CTOpOHAMH @, b, ¢
NPHHHMAIOT BHJ '

50 >a* b7, 5la—b) <a'b
[lepeoe HepaBeHCTBO, OYEBHAHO, BHIOAHEHO NpH MOGHX @ U b,
a BTOpoe mpeobGpasyeTcs B cieldyiolee:

5
a’——z—ab—}—b’<0. -
CIIHB STO HEPABEHCTBO OTHOCHTENBHO -, OKOHUYATENILHO MOMYHHMS
1 a S
<<
272 Myers S/ ACD= / DCE= / ECB=ua u CE=x,
CD=y (puc. 11). Jins nnomanu Ttpeyronbuuka ABC MOXHO
anucaTh CIEAYIOUIME TPU BHPAKEHUSR:
1 : 1 .
SacotSpep =5 by sina-{- = ay sin 2z,
1 . 1 .
Sace-tSpcp=-5 bxsin2a-|-5axsina,

Saco+Spce+Seca =%by sina —-[—é— xy sina~}- é-ax sin &.
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lpupannuBas mpyr Apyry JeBwe 9acTH STHX PABEHCTB M YHHK-
THBas ycnoaﬂe 3agayn, mpEAEM K CHCTeME Tpex YpaBHeHHi:

2acosa__x—}-—a—

y
2b cos a-:_-—y—}—b-%,
£ _m
yow
Pemus ee, nomyunm:
(n? —mYab __ (n*~m%ab

xzn(bm-—an) ' y_m(bm-—an)'

273. O6o3Hauny uepes S nmoWladb JaHHOrO TPEYrofbHHKA

ABC (puc. 12) 1 noaowum fl—g_—x. Toraa naowans A ADE

6ymer papia x°S, a naowane

/\ ABE pasua xS. Yciosue aa-

Radll MPHBOMMT K YPABHEHHIO,
x8 — xS =4?,

PElIHB KOTOPOe, MOMYUHM:

A
2
Prc. 12. 1= ]/1 —%—

3azaua paspewnMa, ecin S=4k% H uMeeT IBa WIM OZHO pe
uleHHe B 3aBHCHMOCTH OT TOTO, ’
Gyner an S>4k* wm S=44&*
COOTBETCTBEHHO.

274. OGosnauuy yepes S n1o-
manbk HaHHOTO  TpeyroJibHHKA
ABC. Tlonyyennuie yxasasHHM B
YCROBHH  3aJaull  TIOCTPOGHHEM
TPeYTOABHHKE ¢ mowansyn S,,
S,y S, nomoGum A ABC Puc. 13.

(puc. 13). ITosroMy ux IiOWAAH
OTHOCHTCH Kak  KBagpaTld  CXOICTBOHHHX  CTOPOH,  OTKY.

VS—LD S, 'l/‘sl
S~ AC’ K3 AC’ AC
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Cnoxuns STH ‘PABEHCTBA MOYWIEHHO; - afizeM:-
S=({VS,-+V S,+VS,)".

275. TpeTblo CTOPOHY TPeYroJbHHKA, PaBHYIO ONYIEHHOH
Ha Hee BHICOTe, 000sHauynM wyepe3 x. HMcmoabays nBa Bupawe-
HUR A9 NAOWANH AARHOTO TPEYTONbLHMKA, NOJYYHM YpaBHEHHE

1 e ]/b+c+x.c+x—-b.x+b—c.b+c——x
— 2 2 2 2

euluR erg, Haiinem:

—-—(b’—l—c -I—2V3b’ —b —c). (1)
906XORHMHM ycnonuem paspeu.mmocm 3311&‘”! aa:me'rcn ycaosue
er=b et - )

C/IM OHO BHIMOJIHEHO, TO 06a 3HayenHs x* B (1) noMOKHTENB-
H. Jlerko npoBepuTb, 4TO MpH Bunodien:u (2) GyayT Takke
HIOJIHEHE! HEPABEHCTBA

btc>x=>]b—c,

pHYeM 3HaK paBeHCTBA MMeeT MeCTO TONBKG B TOM Clyuae,
orga x==0. Ilocnexsee umeer Mecto, ecay B (1) npu b=c¢
3ATb mnepeld xopHeMm 3Hak MMHyc. CnenoBatenpHo, B ciayyae
==C 3ajavya uMeeT eAMHCTBEHHOE peuleHHe

2
x=-175':b.

e bs~¢, TO TPeyroNBHUK CyiecTByeT Jullb B TOM Cayuae,
Orjla BHNOJNHEHO HepaBeHcTBO (2). PewnB ero OTHOCHTENBHO

, HaitzeMm, 4TO OHO 9KBMBANEHTHO CJAEAYIOUIHM HepaBEeHCTBaM:

<LEVE
T< | ®

enoaarenmo, npi b c -CymecTBYlOT 1Ba TpeyrosibHMKa,
1 06a nepasencTBa (3) BHIOJHEHH CO 3HaKOM <, H OIHH
eyro/ibHuK, ecau XO0Td GH ONHO N3 HepaBeHCTB (3) BLIIONHEHO
3HAKOM =,
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276. Cuayana npeanonoxuM, ure /A ABC octpoyronbhmit
(puc. 14). Torama '

Spsc— SA,B‘C. = SBlAC, + Sc.BA. + SA.CB.‘ (N

Himeem:
Spac="y AB,-AC, sin A= 5 AB cos A+ AC cos Asin A==

——___—-;-ABgACsin Acos* A=S, p,c0s* A

H aHaJIOrHYHO :
—_ 2 — 2
Sc.pa, = Sapc08* B,  Syc5==Sapc c0s°C.

IMoacrasus sTu Bupaxennd B8 (1), nocse oyeBuAHHKX mpeobpa-
3oBanufl nomydHM:

o S-—é“i”*cl:—_—:l —cos?A—cos*B—cos*C. " 7 (2
. ABC
Ecmt A\ ABC . tynoyroapunil (puc. 15), To BMecto (1) OGynes

HMEThb: .
Sasc ‘l‘ SAlB,c. = SB.AC. "l‘ Sc. BA, + SA.CB.
i, COOTBETCTBEH!O, BMecTO (2)
SALB(C: 2 2 2
Lttt —cos? 4 - cos?* B-}-cos* C— 1. 3
Sonc + + (

Haxonen, ecin A\ ABC npsvoyroabhnii, 10 Sy p o, ==0, ut0
KaK JIETKO MpOBepHTh, NOAYyHaetcH Takwe n3 Qopayn (2) nau (3)

Puc. 15.

277. 1) Ilyctp BO 1 CO ~— GilcCexTpuCH BHYTPEHHHX YT
A ABC (puc. 16). Jlerko BHEeTb, uTO Tpeyroasnuku BOM
CON paenoGeapennsie. Cnezosarenso, MN==BM-|-CN.
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2) 3asucumocts MN=BM-}-CN nmeer MECTo B B cayvae
BHEIHUX OUCCEKTPHC.

3) Ecau omHa 3 GUCCEKTPHC BHYTPEHHNAS, a APYras — BHElI-
usa (puc. 17), To 3 BHyTpeHHHX TpeyroasHuxkos BMO w CNQ

'Pnc. 17.

axozum MN = CN—BM, xorna CN > BM, 1 MN=BM— CN,
‘orta CN <BM. HUrak, B sToM ciy4ae

N=|CN—BM|.

Toukn M u N cOBNazaloT TOMBKO B cnyqae (3), ecmm
ABC pasroGeapenunit (AB==AC)..

278. TlpoBenem uepes Touky P TpH MpsAMEe, Tapasjie/bHHe
TOpPOHaM TpeyroapHuka (puc. 18},
pd 00pas’oBaBUINXCS TPEyroJbHH-

(3alITpUXOBaHHHE HAa pHCYHKeE)
aKxe TMpaBWibHHE, H CYMMa HX
TOPOH ‘papHa ctopone AB==a Tpe-
tonsunka ABC, 3raunt, u cymma
X BHCOT paBna BucoTe A\ ABC,
K yTO

PD+PE+PF=‘”;§.

Puc. 18.

mMa BD -} CE-}- AF pasha cym- :
CTOPOH 3aMITPHXOBAHHHX TPEYTONBHHKOB, CHAOXEHHOH C CyM-
fi NONOBAH ITHX e CTOPOH, TaK YTO

BD+ CE+ AF = +-a.
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CnepnoBaTenpHo, : .
PD+PELPF__ 1
BD+CE+AF~ y3*

279. Tlycte O —7Touxa mepeceuenns mexuad B /\ ABC
(puc. 19). Ha npozomuennn meawanuw BE ortaowns ED = OE.

7 Ilo cmoiictBy Mmeaman CTOpOHM -
2

A CDO paguu 3 CTopoH  Tpe-

YTONbHUKA, COCTABAECHHOrO H3 Me-

auad. OGo3nayus MIOWAAb NOCAen-

' . Hero yepes S,, OyAeM uUMEThb:
’ i S, =2 800
¢ 1= 4 °cpo*

Puc. 19. C apyroii croponn, A CDO co-
crasied u3 nAByx, a N\ ABC—u3
WECTH  TPEYTOJALHHKOB,  PABHOREAHKHX - A\ CEO. Tlostonmy

1 3
CrenoBaTesbrO, S =T

SCDo=‘3TSABc-
280. Mycrs ABC— mammft Tpeyroaphnk (puc. 20). [1ao-

waze A\ COB paana—é— ar, a 1IOWAanLb z

/A COA pasna %br. CknagnBas 3T

BeJIHYMHH  H. BHpaxas n/oWwanb
AABC 1o ¢opymyne [epoHa, NOAyHMM:

Vi —a)r—b)@—oh

a+b
J ¢ 2

rae p =3 (e b-+4-¢) Puc. 20.

281. Mycts R — paauyc ONHCAHHOTO Kpyra H 7 ——paany
smicannoro. Torma (puc. 21) AB==2R, a raxwe

AB=:r ctgv;——}-r ctg %
Orciona '
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Kpoye roro —|-—p-——- u ct 3——[—1 =1, T
’ 2 2 — g 2 2 L
a B
Cl.g ) Ctg_é-_ 1

cig %-—}— ctg% :

=1,

0TKyna
. a B __
CneporatennHo, ctg %— H ctg% PaBHH KOPHSIM KBAXPATHOrO ypas-
nenus ¥ —5x--6=0..
OxoHyaTenbHO TOMyyaeM:

a=2 arctg—21—, B=2arctg—13-.

282, OGo3naunm vepes @ M b CTOPOHH ZaHHOTO NPAMOYTOMb-
NUKA W Yepe3 ¢ — yroa MewAY CTOPOHON ONHCAHHOTO M JAHHOrO

Puc. 21.. Puc. 22,

pavoyroabunkog {puc. 22). Toraa cropoHH ONMHCAHHOrO NpPT-
I0yrosibHHKa OYAYT pPABHH

acosypt-bsing u asing--bceosy.

0 yC/OBMIO 3azayn

(a cos -} b sin y) (a sin ¢ - b cos @) =m?,
TKyAa Haiijem:
2(m* —ab) .

sin 2(9 == ——m——.
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YcnoBuem paspemnMocTs 3ajmaun  Gymer 0O=Ssin2¢ <1,
YTO PABHOCHALHO CEAYIOILMM HEpPaBeHCTBAM:

a-+b
V ab smsﬁ-

283. Ecnn / AED= / DEC (puc. 23), 10 Takwe / CDE==
= / DEC, atkyna CE=CD. Cnenopatenpno, E ectb TOU-
Ka nepecedeHuss CTOPoHW AB ¢ OKpYXHOCTbIO, ONHCaHHOf u3

Vi c

~ A
-~ .
i
-

~

Puc. 23.

uentpa C pammycom CD. 3apaua paspemmva, ecan AB == BC,
npudeM HMeeT JBa pellieHus, KOr
1a AB>BC, u onuo peuenne
korza AB=BC. (Touka E, u
puc. 23 COOTBETCTBYeT BTOPOM
peileniio.)

284, DBokomas cropoHa BHAH
M3. BEPIUIMHE HIDKHETO OCHOBAHH

NoJ yraom %(puc. 24), a cpenus

NHHUA paBHa OTPE3KY OT 9TOH Bep
Piuic, 24, UIHE 1O OCHOBAHHS BHICOTH, OI
eHHOH H3 NPOTHRONOJIOXKHON Bep

IHHE, T. €. lzctg%. CrexosaTenpHo, INOWALD "TpaneLy

S=*# ctg-g- .

285. Cepenpnn auaronaneft E n F Tpanmemun jaexat
ee cpeaneli mumu MN (puc. 25). Ho ME:FN:-‘;-
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CnenosarensHo,

EF:__;__b-{-av b—a

286, IapannenorpaMm cocraenes u3 8 TpeYI‘OJIbHHKOB, pas-
HOBENHKHX TPEyronbKuKY AOB. dnrypa (BOCEMHYronbHEK), no-

P
Puc, 25,

Pnc, 26.

yyeHHAd NyTeM YKa3aHHOTO TOCTPOEHHS, TAKKE COCTABIEHA H3
TpeerHbHHKOB, pasHoBennkux A POQ (puc. 26). Tak Kak

P__.-~3— OA (no caoﬂcrsy MeauaH B A\ DAE) " OQ.——OE TO

Spoo=‘§ Saoe-

—

IeA0BATENLHO, HCKOMOE OTHOLICHHE PABHO - .
287. Oqeaunuo 410 KLMN — napannenorpanm (puc. 27),
pHUeM KL._——-AQ Cnenosa-

2
eJIbHO,

Il

2
KIMN=§ Saqes

Q==

l\?l'—

=2
=3

. Puc. 27.
288, JipyMm zaHHHM Xopaam

AnuHaMH 2@ ¥ 2D COOTBETCTBYIOT UEHTpANbHHE yraw 2¢ R
, THe

sing

!

=)=

» sinﬂ-":%o
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Iyry, pasuywo 2(z--8), craruBaer xopxa 2¢, rae

c=R[sin(ap)|=|FVR—F g VR—a

- 289. Wckomas momans pasHa cyMMe naowanelt .aByx
ceKkTOpoB ¢ yraasu 2a u 23 (puc. 28) Ge3 ympoenuoli mioma-
I TPeyroJbHUKa €O CTOpOHaMu R,
r, d: -
S=R’ -+ r*p —Rdsina.

HAns onpenenenust yraos o u §
HMeeM JBa ypaBHEHIis:

e
<

Rsina=rsinB,
Rcosa~}-rsinf=d,

peulasg KOTOpble, HAXOMMM:

cos a::ﬁi‘f%’_‘_"’ ’
cos {3:“_2’*‘2;:‘1—_’?_2 .
CnenoBaTessHo,
S=R? arccosi’*_‘ﬁ%;_’_‘f_{_
- r? arccos £’_+_2’:_d:'_R_z .
Puc. 29. . —Rd 1/1 — (zi‘_-{_—z%7—_r_=>z.

290, ITycts K— Toyka Kacauusi ABYX OKpYywHocTel, mMero
WX pamMycsl I W r,, 1 P—oCHoBaHIE TCPNEHANKYASPA, ony
lienHoro #3 uentpa O, Tperneil okpysioctu ua OO, (puc. 29)
Tlonowue KP=—=x, GyneM umerb:

AB=2} R —x. (1
Benuyuna x onpemensiercs us ybaauemm

R+ — (4 2 = (R, — (r, — 2
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. r—r - ] .
W pasHa x= +r‘R. MoncraBus 310 3Hauenne B (1), noayuums
1
4V rr,
AB= V. LR.
rtr,

291, Mycrp O,, O,, O,—NeHTPH TPEX PaBHEIX OKPYKHO-
creft m O —ueutp kpyra pamuyca r (puc. 30). OGosnauum
uepes Sy 0.0, Womans /N 0,0,0,, Spp,p—mnoWwans cex-
TOpa AO,E; TOrAa MCKOMas mnno- :
mans Oyner ) , )

=5 (So,0.0~35 a5~ ). (1)

Ecmn R —o6ufi paauyc Tpex
KpYros, TO :

R=L2 R+,
oTKyma /
o
R—-—————2_V_3r——(3+21/3)r. %

Puc. 30.
Hanee, Haxoaum: .

SD:O:O; =—;- 2RR V_3=V§R2=3 (12+7V—3—) rzl
Siop =1 R'=2(T4-4VB)r ~
no ¢opmyne (1) oxoHuaTEeNbHO TONyuaeMm: '
23 ry
' S= [12+7 V33— (“€+2 14 3)1:] r’.

292. O6oanayuM uyepe3 @ H b paccTosHHs Aannofi Toykn A
T HaHHBIX NpsMux /p M [,, 2 yepes X M y — VIMHK  KaTeToB

ckoMoro Tpeyronbuuka (pumc.. 31). 3amerur, uyro -1=.-sin<p,
X
=co0s ¢, GyaeM umers nBa ypaBHeHns: _

a? b2 1
wtp=l gry==~
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IpeoGpasosae st ypamnenus, npuaeM K cHCTeMe
xy==2k*,
b’x*t-a*y* =4k -

Peums ee, monywnm

=-:;[Vk’—{—ab:i:]/k’——abl,

y:%]ng_{-ab-_!—V/az—ab l.

3anava paspemnnMa mpu £*Z=ab W HMMeeT XIBa peuleHus
npu_k*>ab u oo pewenne npn k*==ab.

—g
L . ’ \
g !
z |7 r
4 7
Fls £
- \
Puc. 31. Puc. 32.

293. CoexHHHB IEHTPH KpPYTrOB, MOAYYHM MHOIrQYTOJbHHK,
noxo6uuil nauHoMy. LleHTp monyuyeHHOro MHOrOyroJbHHKa COBNa-
14eT ¢ LEHTPOM JAHHOTO H CTOPOHH €ro0 COOTBETCTBEHHO Na-
painenbHd CTOPOHaM jaHHoro (puc. 32).

Ilycts r— obwuil paauyc paccMatpnBaeMnx KpyroB. Toraa
CTOPOHA TOCTPOGHHOrO HaMI MHOTOYrOJBHHKA paBHa 2r, a ero
0113 16

2 %
G=—nr -~
ctg >

[TycTs, nanee, Bzﬂ—(ff—z—)

nuka. Jag uckomolt niowaian S «3DC3IOUKH» ML NOJAyYaeM Bh-
pakeHue )

— BHYTPEHHHH yroJ MHOTOYroJib-

e Bt ctg®
S=c—ngf=nr ctg——unz
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Jlerko nanee pumers (cm. puc. 32), uto
%———-r.—r tg—
a
P T
2 (1 +tg.”.)
aznctg ir:-—-(rz—2)—2"-t
ry = \? *
(+e7)
294. B o6o3nauenusx puc. 33 nmeeM

ACGF—-—~(FA—|—AC) Z CDB__.—(FA 1-BC).

etupexyronsuuk DEGF GyneT BOMCAHHWM Toria H TOMBKO
N’ S
oraa, koraa / CGF= / CDB, 1. e. xorna AC==BC.

OTKYyla r— ", C/eA0BATENbHO,

4

Puc. 33. Puc. 34,

295. Ilycte O-—Bepumua 0cTporo yrna « n O, —nearp
-ro kpyra (puc. 34) Torna

rk-——ooksln 2 » rk+l—(00k——rk—rk+l)sini

2

.. a .
Thoy =TIy —TpSiNo —71, . sin

&
2 7"
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Cnenosatensho,

a
1 - Sm?

=,
& 1+sin-g-

T. €. paguycu Kpyros 0Gpa3yloT reoMerpHYecKyid Nporpeccuio
CO 3uaMeHaTeneM ' :

., a
l-—-sm——z—
a L]
l+siﬂ'§-

296, Hyctp HauMenswnfl yroi Mexny OTPAXKEHHHMH JydaMu
i niockocTolo P pased a {puc. 35). Taxo#t yron ob6pasyer ny4,
. mpoxoAsuiuit 4epe3 kpait 3epkana C nocie ONHOKPATHOrO

8

B

Y
©, >

Pic. 35.

otpaxenus B Touxe B. Ilo yenosuio sanaun CF || DA; cnenosa-
Tenbo, / OCB= / OBC==a. U3 yc/ioBus OTPaxeHHs B TOUKE ~
cnenyer / OBF=a. IlostoMy B Tpeyronbuuke OBF umeem:

£ BOF=2a, ,/OFB=180°—2a—o0=180°—23a.

OGo3nayny paccrosiie OT 3epKala X0 IIOCKOCTH yvepes B, a
pamuyc ocsewennoro kpyra AD wepea r. Tak kak paauy
sepkana pasext 1, 10 ‘

r__l'-:-tga.. . (1

H3 tpeyronsunka OBF no TeopeMe CHHYCOB HaXOMHMM:

OF = sina

Tsin3a”
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B cuay nomoGus Ttpeyroavnuxkos CBF uw DBA BHLCOTH B HHX
NPONOPUNOHANBHE CTOPOHAM, TaK YTO

AD__ h-sin2a

FC™ " sin2z ?
nan
r__hdsin2z-
1+ sinae  sinZ2a ’ (2)
sin 3a o ’
Pemwas ypapuenns (1) u (2). coeMecTHO, HAXOHMM:
’ __ 2c0s2a
_ T 2cos2a—1° :
Tlopcrasus ciona xannyro B 3anave senmunny o ==15°, nonyyun:
e V3 34V
V3-1 2 .
Hanee,
1
sin 2a 2 1 -
tfga=— = —=== ==2—} 3
14 cos2a : ?
+ i +1/2 3 2473 |

oatoMy u3 (1) moayumm:
=-;-(1+V_3) (2—]/“5)_—_‘/__-3’2;1 .

297. Cnepyer paccMOTpeTb PasinuHHe cayyan B 3aBHCH-
r
10CTH OT Be/HUHHE OTHOWEHNS — .

r Y -
No= Ve Oxkpy®HOCTH He mepeceKaloT KBaxpar, S=—a®.

2)1/-—5

, _ .
<7 <V 2. Ouesnzno, B 510M cayqae S =a* — 8o,

rae ¢ —MIOIA/b 3AWTPHXOBAHHOTO KPUBONMHENHOIO TPEYroib-
mka (puc. 36). Mmeem:

1 o 1 2
s=gaV x—gr, -
ein X
ae p=— 81’CSII‘I7. Jnsi OTHICKaHHSA X 3aMeTnM, 410 ._

#V IV F—F =g,
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OTKyAa
. 2 42
x._-—_'--‘-l-_z;_._...‘l. .
V2
CrnenoBaTtensHo,
1 Vi 2
=—-a(a——]/r a)——-?r arcsm——]-fz—a—.
. ,-*'f 2
¥ \| ) d
’ Z

1
1
[
!
]
1
1.
i
|
I
|
1

a

Puc. 36. Puc. 37.

1 r V5

3) -1—/—_5<—a- < -5 3xecs S=28¢, rae 6 —miomwans 3a-
IITPHXOBAHHOTO KPHBOJIHHEHHOro Tpeyronbmu(a (puc. 37). Hyeem:

|

[+] :-2— ro— V_.x,
rae
. X
p==arcsin~.

3ameyas, 4TO

VP =gy

HaXOMHM:
= Virt—a*—a
2V 2
CnenosatenbHo,
2 __ 42 — —
6= 1 r*arcsin Var ff_ z_ aVar—a—a) .
2 2vVer S
r 1
— . }
4) T <73 Hckomas nnowanp pasna Hyumo.
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298. OGoznauus uepes a, b, ¢, d AMHHH CTOPOH M yepes
m, n-—panuMW Anaronanell uerwpexyronbHuka (puc. 38), mo
TEOpeMe KOCHHYCOB HMeeM: :

n*=a*-}d*—2ad cos y,
nt=b*-}-¢*-}- 2bc cos §.
Orcrona :
(be 4 ady n* = (a* }-a*) be
+(8* -+ ¢*) ad = (ab -}- cd) (ac -} ba).
Cnenoratennio,

2 abtcd
_m(ac—l—bd).

n
Ananoruuno Hahizem: _ Puc. 38.
s _ad-+bc

m :m (aC +bd)-

TepeMHOKUB STH- paBeHCTBA, moaydmm teopemy Iltonemes:
mn=ac-}-bd.

2. 3ajaun Ha nocrpoenune

.

299. flycts O, u O, — uenaTpH RaHHHX okpyxnocTell. ITpo-
oM npsmylo O,A u uepes uentp O, BTOpPOH OKPYXHOCTH
pamyio, napamnensnyio O,A, KoTOpast mnepecekaer BTOPYIO
S : » OKpyXHOCTs B Todkax M u N

* (puc. 39). Ilpamas MA nepece-

4eT BTOPYIO OKPYXHOCTH B TOUKE
P,. Ipamas O,P, nepecever O, A"
B Touke C,. M3 mopmobus Tpe-
yroapunkos MO,P, u AC,P, cne-
nyet: :

C,A=CpPp,.
Prc. 39. CnenosatennHo, OKPYXHOCTH C
uestpon C; u paguycon C/A
BasleTcsl HCKOMOH. BTopoe peueHue noiaysaercs ¢ NOMOULBIO
ouxks N Tax Xe, KaK nepsoe ¢ momouipio Touxu M. Ecau onna
13 npaMux MA nan NA 6yner xacartenbHoit Ko BTOPOH OKpyx-
OCTH, TQ OCTaHeTcd OAHO peuleHHe, a BTOpOe JacT 3Ty. Kaca-
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TeAbHYI0 (LEHTP OKPYXHOCTH B - GeckonedHocTH). ITO° Gynet
TOFAa M TONBKO TOrAa, Koraa A CoBmameT C- TOYKOH Kacauus
ONHOH 13 yeTwpex OOUMX KacaTeAbHHX K HAHHHM OKPYKHOCTAM.

300, Myctb O —ueurp naunoil oxpywuocT, AB— naunas
npavas (puc. 40). 3anaua peiaeTcs aHANOTHYHO NpPeAHAyLLeit.
i B oOumeM c¢ayyae oHa mMeeT naBa
peutenns. OcoGuMH  cryuyasmu 6y-
Ayt chedyioutne: 1) mandas mpssas
flepecekaeT OKPYKHOCTh, M AaHHAR
Touka A coBunajmaer ¢ onHofl u3
TOoYex mepeceueHud (HET HU OAHO-

e : ro pemeuus); 2) nasHsas npaMas

] KacaeTcsi OKPY:KHOCTH, a TOyka A

A L o He COBNAJaeT C TOYKOH Kacauusl
\\\ {omio pemenue); 3) nausas nps-

y Masi KacaeTcsl OKPYWKHOCTH, I TO4-

Ka A coBmagaer ¢ TOuUKO# Kaca-
it (6eCKOHEUHO MHOFO petennii).

=
N
o

Puc. 40.

301. Yepes neutrp O naunoit OKPYWHOCTH NPOBOAHM mpSi-
MyIO, NMEPNEHANKY/ASPHYI0 K JAaHHoi npasoii /, mepecekaioulyio
okpy®uocTh B Toukax M u N (puc. 41). Ilpamas MA nepe-
ceyer [/ B Touxke P,. Touxa C,
eCTb TOYKa MepeceueHus nepnel-
nukyaspa k / B Touke P, u npu-
moft OA. W3 nogo6us Tpeyronn-
nukos AOM n ACP, caenyer,
yro C,A=C,P,. CneaopatennHo,
. OKPY®HOSTD ¢ meHTpoM C, ®
pamnycon C,A sBasieTcss HCKOMO.
Bropoe peinenite mnoayyaercsi ¢
noMoulblo TOUkN N Tak e, Kak nep-
Boe ¢ noyowpl0 Ttouku Al Ecan
npaMas / He npoxXoauT uepe3 oxHy u3 Todek A, M, N u Touk
A nHe cosmagaer ¢ A mam N, TO 3ajaua BCeraa uMeer 18
pemens,

Hycry A ne cosnazaet ¢ AL wmt N; ecnn [ npoxoanr vepe.
M wunn yepes N, TO 3aldada HMeeT OAHO pellexue (BToOpa
OKDYKHOCTb COBRZ3eT C JaHHON OKPYKHOCTBIO); ecad e
NpPOXOMHT 4epe3 A, TO 3azaya He HMEeT HH OJHOTO "pentenn

L

Puc. 41,
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Tlyerp ~A coenanaer .¢ A ecau / ne npoxoxur.uepes M
win N, TO 3anaya HMEET OIHO pewenHe (BTOPOE. -MEPEXOMHT
B npamyto /); ecan !/ npoxonnt. uepes N, TO peuiennem 6yaet
JaHHas OKPYXHOCTb, a ecau / mpoxoant depes M, 'ro 3azlaqa
HMeeT GeCKOHEYHO MHOTO peuenuil,

302. Ha pnausoft runotenyse AB—c KaK Ha zmamerpe

NOCTPOMM OKPYXHOCTb C HEHTPOM B TOYKE O(pnc. 42), Ilposeaem
£

e 2

. A 8 £
Puc. 42, Puc. 43.

E | AB u na OE otnoxum OF=—#h. [lpamad, napanieasuas
AB un npoxojswas yepea F, nepeceder OKPYWHOCTh B HCKO-

c
iofi Touke C. 3amaua- paspeminma, ecan h<—2— . Hannu xate-
OB a, b HailayTcsl H3 CHCTeMH ypaBHenmil

a@-b=c?, ab=nhe.
elNB STY CHCTEMY, MONYYUM: T
o =+ (V& F-2he +V & —2h),
1 3 - -
bé -2—-(]/ ¢ +2hc—V ¢t —2hc).

303. Bepem otpesox AB u Ha npaMoit AB oT Touku A
cropony B oTknaausaem orpesok AE=—=AD (puc. 43). Crponn
BCE na ocHosanun BE co cropowamu BC n EC=CD.
a orpeske AC, xak na ocmosasuy, crpoum /\ ACD co ctopo-

aMn AD n CD. Yerwpexyronbuux ABCD ucxoMuifi, Tak Kak on
AeeT JAaHHHe cTopoud u. / DAC= ACAE (Tpeyroasnun ACD
ACE no noctpoesnto pasHu).



264 PEIMEHHS W OTBETH. FEOMETPHUA (IVIAHHMETPHS)

304, Iycte H, S, M—TOuKH nepeceyeHHsi BHICOTH, Ouc-
CEeKTPHCH W MeJMaHH COOTBETCTBEHHO ¢ OMHCAHHOH OKPYKHOCTBIO
K, umerouwteli uentp O (puc. 44). lpo-

BexeM npaMyio SO u yepes H —mps-

Mylo, mnapanneabiyio SO, koropas

¥ Bropoil pas mepeceuer K B Touke A.

IMposenem mpsmyio AM, kotopas nepe-
ceyer SO B Touxke P. Yepes P mpo-
BeAEM TpAMYIO, TEPHEHAHKYASPHYIO
kK SO, KoTopas nepecedeT OKPYKHOCTD
B Toukax B u C. Tpeyronbmm ABC

uckoMuit, Tak kak AH | BC, BS=SC

" BP__PC 3amaya paspemuma Torna

H TOnbKO Torma, Korpma H, S, M ne

T Pue, 44 7exaT Ha OXHOH npsMOll, xacaTesib-

Hag Kk K B Touyke H He napanneibHa

SO, Touknt H u M nexar no pashme cropoHs OT mpsmoft SO,
HO He Ha ONHOM AuaMmeTpe kpyra K.

305. A. Cnyyah BuemwHero kKacauus. W3 touxn O
nepeceyennss GHCCEKTPUC BHYTPEHHHX YI/OB Tpeyroabnuka AB
OMyCTHM nepnesauKyaspal

& OM, ON, OP ua cropoHH
P)
8
0
74
] ¢
Puc. 46.

TpeyroabHuka (puc. 45). Toraa aP=—= AN, BP— BM, CM=CN.
CnexoBaTenbHO, OKPYXHOCTH pamuycos AP, BM, CN ¢ nenTpam:
B A, B, C Gynyt kacathcd Apyr apyra B Toukax P, M, N
B. Cayuait BHyTpeHHero kKacanusg. M3 Touku
nepeceyeHus GHCCeKTPHCH yraa C M GUCCEKTPHC BHENIHHX YIJIO
A u B onycrusm nepnenaukyaspu OAM, ON u OP na cropou
(11 pa npopodiednus ¢TopoH) Tpeyronabuuxa ABC (puc. 46)
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Toraa _ E '
AP=AN, . BP=BM, CM=CN.

CnenoBatensio, oxkpywuocTH paguycos AP, BM, CN ¢ ueHrt-
pamu A, B, C 6ynyr kacatbcd Apyr Apyra B Toukax P, M, N.

ElLle IBa peuIeHHs N0ay4uM, Geps GHCCEKTPUCH BHYTPEHHErO
yrna A w suemminx B ucC w BHyTpeHHero yrna B u Buem-
HAX A u C.

306. Pewenne ocHOBaHO Ha cnenyoieM caoﬁcrae. €C/TH BB
COTH hy u hp BOUCAaHHOTO Tpeyrob-
wuka ABC nepecekaior OKPYHHOCTh B
TOuKax A, u B,, To sepmuna C genur

ayry AB nonoaamM (puc. 47). 3to0
cnenyeT 13 pasenctea yrnos / A AC
n LB BC,- Kawauf U3 KOTOpHX

paBeH 5= Z ACB

l'Ioc TpoeHue. Yepes A nposo-
UM MNPSMYIO B JIAHHOM HAMPAaBAeHHH
IO mepeceyeHHA C OKPYXKHOCTBIO B
ouke A;; mycTb B, — TOuKa nepece-
eHHH! BHICOTH [ C OKPYWKHOCTBIO;
axomum cepemny C ayru A B, u nposoaum AC; mposomum
B,B | AC; tpeyroapunk ABC
HCKOMHIA.

Bropoe pemenne AB'C' no-
NYYHTCH, €CAH B3ATb Cepeauuy
C' Bropo#t u3 ayr A,B,.

' .
Pnc. 47,

307.- Cepenuny E ocHoBaHus
Puc, 48. AB coemuuuM ¢ BepumHo# C

. W HailzleM To4Ky Q mepeceyeHus

pamux EC u AD (puc. 48), lpsvag PQMN, napannensuas

B,—uckomas. elcTBuTeNABHO, . -
PQ __AE__ 1
QM EB—
TKYyRa PQ= QM; nanee,
MN  PQ

CD —¢p
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otkyaa MN—=—PQ. Bropoe peulexne noayyaercst ¢ nOMOULbLIO
cepestnunl E' ocnosanus CD Tax xe, Kak nepsoe — ¢ roMouisio £,

308. MMycrb xeaapaT ABCD nocTpoeH, npuueM B — 3agaHnast
* pepwnna, £ u F-— panune Touxn (puc. 49). Bepumnna D pomkua
AeXaTh HA OKPYWKHOCTH, NOCTPOEH-

A . r——r=ma "
Ay Hoit Ha EF, kax na aunametpe. Ilyctp
‘BD nepecekaeT OKPYWHOCTb B TOU-

)
1
1
’ i
1
}
J

4

t
N

Puc. 49.

ke K. Torna EK=KF, Ttak Kak
£ ADB= / BDC.
MMoctpoenue. Ha EF, Kak
Ha JuaMeTpe, MOCTPOHM OKPYxK-
HOCTb H H3 €€ I1eHTP& BOCCTABIIM
nepnenaukyasp k¥ EF po nepece-
yeniyd ¢ OKp_Y)KHOCTblO B TOUYKax
K w K coemunnmm B ¢ K u

uponomkum BK 1o nepeceuenus

. € OKPYXHOCTBIO B TOuke D; mnpo-

senem npamue DE u DF u uepea

TOuKy B —uepneuanxyadpuse k nim BA n BC. ABCD — uc-
KOMHIt KBaxpat. BTopoe peuienne ONYYHM, HCROAL3YS TOUKY
K'. Bamaua scerja uMeeT JABA pelllenus, KpoMe TOro cayuas,
C ZHAMETPOM

Korma Ttouka B newur
B stoM nocneanem cayuae 3a-
Jadya pelieHdil He uMeeT, eCad
Touka B ue coBmalaer ¢ 0nHOMI
us toyexk K, K'.

Ha OKpYXHOCTH EF,

809. TIposomum AD|MB rno
nepeceveHus ¢ .nporomxenneM BC
B Touke D (puc.-50). Ha orpesxke

CD naxomuMm Touky N Taxylo,
Y1001
_g_/.e — k. Puc. 50.

Tpavas MN wuckomasi, TaK Kak naomamb S,upa==Sppy
CHeNOBATeARHO, S pe==Sp,~ I DO MOCTPOCHNIO Spype==KS \rp,c
Bropoe pemienne noiyuns, HCnoab3ys Touky N, TaKyio, ut

CD
¥op ="k
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Torma -
sABNnM
YuuTHBas BO3MOXHOCTh AHANOTHYHOTO MOCTPOCHHS, HMCXONS-
mero n3 Bepuwun C (BMecTo A), Jerko ybeanThcs B TOM, YTO

npn R=~2 3agaya Bceraa WMeeT /B PeMIeHHd, a npH k—2 —
TONBKO OMIHO.

310. [lns mocTpoeHHst NOCTAaTOYHO 3HATH. BHCOTy h=—KL
PAMOYTO/IBHHKA.

Mycts mpamoyronsuuk KLMN uckowuit, KN nesur ma AC
puc. 51). Ecnn mepememats BepuiHy B napanienbHo 0cHOBa-
0 AC 1 COXpaHATb TIpH 3TOM . iz
eMHYHHY .7 HEeH3MEeHHOH, TO D2\ NGt
YAYT COXPaHATBCHA TaKike BesTH- .’

1

:

HHE  OCHOBAaHHA M JHATOHAJIH e v |
E ]
]

t

L}

pamoyronbHuka (H60 LM co- - U,
“TaBAgeT Ty e uacTb AC, Kakyio 1 211,
ocrasnser BH—h or BH). /7~ Z-)
HaYUT, ANIA HaxoWIenns kb Mow- % “ 4 ¢
o nauuut Tpeyronsuuk ABC 3a- ~ Puc. 51,
1eHHTh JIIOOBIM JIPYTHM C TeM XKe
cuoeanieM AC u To#t ke Bucorofi BH. Ymobuee Bcero B3fiTh
PeyroibHNK C NPSMHM yrjoM npn ocHoBanun. Orciona mnonye-
aem ciaexyioutee noctpoeHne. [lpoBoamm uwepea B npaMyio,
apannenvhylo AC, a wepe3 C-—npsMylo, NepneHauKYASPHYIO
AC; n3 BepmmHHH npsMoro yraa C pacTBOPOM HHPKYJf, PABHHIM
uie d pauwolt nuaromanu, fAenaeMm 3aceuxy L, Ha rumotenyse
B,; uepe3s L, mpoBommM mpsMyio napamnensio AC; Touku ee
epecevenun L nu M co ctoponamn AB m BC aBnsioTCs BepllH-
aMH HCKOMOro npsMoyronsHuka. CmoTpst mo ToMmy, OydeT Jsm
HcoTa tpeyronbanka AB,C, onymennas uz C, MeHblle, paBHA
A Gonswe jannoft Bemmunuwt d, 3agaua GyAeT uWMeTH IBA
euleHNs, ONHO WIH HH OXHOTO.

311. B naunnit yron enumeM maduyio oxpyxuocts. Ot TO-
ek Kacanusg A u B Ha CTOPOHAax yria OT/IOKHM [0 HANMPABICHHIO
T BepumHs oTpe3kn AC n BD, paBHue nanHoll cTOpoRe Tpe-
onpHHKa (pHC. 52)
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BrnuimmeM B RaHHHi yroa BTOPYIO OKPYXKHOCTb TaK, 4TOGH
oHa Kacanach CTOpoH yraa B toykax C u D. Tlposenem o6uiyio
kacaTenpHyl0 EF K BOCTPOEHHHM OKPYWHOCTSIM. JlokaweMm, uTo
nonyyeHsuil TaxuMm o6GpasoM /\ SEF ecth uckomuii. Jlas aroro
JOCTaTOYHO nAoKasath, 4T0 AC==FEF. Hetpyano yGeaurtncs
B ToM, uto nepuMetp /\ SEF pasen 2SC; ¢ Apyroff CTOpOHH, OH,
ouesunuo, pasei2(SA - EL 4 LF). Utak, SC=SA - EL -}~ LF,
SA+-AC=S8A-}-EF, t. e.

AC=EF,

4T0 H TpeGOBaOCh NOKa3aThb.

$lco, uTo 3amava uMeeT [BA pellleHus, €CAH OKPYXKHOCT
HE IepeceKaloTcs, W ONHO,— eCld. OHM KacaloTced. 3anaya H
paspeliuMa, ecad. OKpyxHocTy nepecexawrcs. Ilycts o — pannu’
yroa, r ¥ R—paguycu OKpywHOCTell, @-—IlaHHasg  CTOPOH
TpeyronpHuka. PaccTosHie MewmAy LEHTPaMH OKPYXKHOCTeil pasH

a . .
—; AAS PaspelmMOCTH 3afayn TpebyeTcs, 49TOGH
COs =

a
» R + r= *—a .
s €0+
8 = P 2
iy
\“H\% Ho
A £ _ a
z R==r +atgs
Puc. 52. H, Ce10BaTeAbHO, MO/IKHO GHITDL
a a
2r + a tg —2-' = —7 .
COS—
2
Al
.a
or - 1 —sin >
a= cos—= )
~ Prc. 53. 2

312, TIposoauM OKPYXHOCTb C IEHTPOM B TOuke B, Kaca
wiytoca npsmoii CD (puc. 53). Us Toukn A (ecan A u B aex
o pasfbie CTOPOHW 0T CD, maum u3 TOuKH A’, cuMMeTpuyn
¢ A otHocutenbHo CD, ecnmu A u B aexaT 0o OAHY CTOPO
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ot CD) nposoaum kacatenbHylo AK K IOCTpPOGHHOH OKPYXHO-
cri. Touka M, B Kotopolt AK (mm A'K) nepeceqer CD, n
ecTh uckoMad. JlelicTBHTENBHO,

£ AMC= / KMD=2 / BMD.

3. 3apaun HA MOKA3aTENLCTBO

313. IMycts BO — menuana B TpeyronsHuxe ABC; n0cTponM
Tpeyronbiuk  ABC no napannenorpamva, ABCD  (puc. 54).
W3 rTtpeyronsuuka BCD umeeM ' _
2BO< BC--CD, u Tak KaK
CD=AB, T0 ) '

BOL——
3 A\ AOB u ABOC nMeen:

AB+BC

BO4-25> 48,
BO-+-25> BC.

|0XHB STH HEPABEHCTBA, MONYUHM:

AB+BC AC
T

BoO>221%

314. Tlycrs D -—Touxa nepe-
evyeHust BHICOT, O — LEHTP ONHCaH-
ofi okpywHoctn, E n F — cepeluns
topon BC u AC (puc. 55). Tpe-
ronsaiku ADB u EOF nonobuw, Puc. 55.
ax xak /L ABD=,/ OFE u :

BAD=/ OEF (xak yraesl ¢ mnapaJienbHLIMH CTOPOHAMH).
REXOBATENbHO, -

——— . e

315. CM. pemenne 3amayn 278,
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816. Iycts @, b, ¢— LAMHW. CTOPOH TpEyronbHuKa, Jexa-
UMX COOTBETCTBeHHO npotus yraos A, B, C. Hoxaiem, 410
anuna I, GuccexTpuch yraa A supawaercs ¢opMynol

2bc cos -A— 2 cos i

/o 2 2
AT Y e TT 1
Iy

JefictuTensno, naomans Tpeyroavnuka ABC paeva

(1)

SABC=Tlg be sinA::-—zl-clAsin—g—-{— %—blA sing.

Orciona caeayer ¢opmyaa (1). Ananorudso ansg GHCCEKTPuCH g
yraa. B noayuns ¢opumyay

B
2cos?

b=y (2

7

Myere a>0b; torna / A™> / B, ® TaK KaK, KpoMe TOro
A T B ) B
0<-§-<~;~ n 0L -2—<i;-, TO €OS -;1<cos—,)-. Hrak, unc
autesp ApoGu (1) Menbwe unucanrens apodu (2). [Hanee, asua
i 1 1 1
MenaTeab 4 --— apoSn (1) Gombwe snamenateas —-j-

& apobu (2), Tax Kax ';i‘>71{ ..Cne
nosatensio, I, <1
, 817. Myeme JCPQ = ¢
Z PQC=4§ (puc. 56). [To Teopex
¢p CHHYCOB lMeeM:
RB__ 5P PC__CQ
é 3(( sina”  sin(a 4 B) sinf~ sina
¢ a AQ AR
Puc. 55, sin(@4-B)~ sinj3’

HQPEMHO)KHB STH PaBCHCTBA MNO4Y7ICHHO, TIONYUHM]
RB.PC.-QA=PB-QC-RA.
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- 318. l'lycn AAKB_a L/ AFB=23, AACB__‘{ (puc. 57).
Hmeem a_T, M TaK Kak

TO

tg (3+Y)—-———

Otciona B—{—y__f- u a-—|—p+{-4+ =7.

319. Bocnonn3yemca Teopemoil, oGpatHoit Teopeme [lnda-
ropa: eciii CyMMa KBaJDATOR JIBYX CTOPOH TPEYroNbHHKA pPaBHA

Puc. 57,

KBaApaTy TpeTbefl CTOPOHH, TO 3TOT TPEYrONbHHK MPAMOYTONbe
Hufl. B nandoM cayyae cooTHOUIeHME

(4 0)" B = (e b
‘ WMO/HEHO, TaK KaK OHO SKBHBAJEHTHO oqesmnomy paBeHCTBY
=ch.

320. Ilepsoe pemenne. [lposenem AE Tak, 4TOOH
"EAC=20? u BD |_AE (puc. 58). Tax kax /\ CAEwn A ABC,
N .

2 2
TKyna CE.—:% " BE:b——gb—.
C npyi‘on CTOPOHH, ABAD—60°, B CWIy 4ero
Bp=Y3 Y20, Ap=<,
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n Tak kak AE=a, T0 ED=%—a. [ostomMy

BE= ]/(%_ o)+ 50
CnexnoBatennbHo, ‘

a? V ) 7 3 .
Bospena o6e yacTy B KBaapaT it ClenaB YNpOULeHNs, HailleM.
YTO 3TO COOTHOIIEHHE PABHOCHALHO JIOKa3LIBAEMOMY.

Btopoe pemwenne. Tak kak a=—=25bsin 10°, TO NOKa3u
BaeMOe COOTHOIUEHIEe PABHOCIVIBHO CJENYIOUIeMY:

1 -}~ 8 sin® 10° = 6 sin 10°,
sin 30° = 3 sin 10° — 4sin* 10°,
Mocnennee papencTBO BHIONHEHO B ClA
obwel Gopmyan
sin 3a==3 sin a — 4 sin’ a.
8

Han

. . +
Puc. 58. Puc. 59.

321. B rpeyronbuuke npoTis Goabulell CTOPOHH EKHT GOab
nmi yroa. Tlostomy, ecnn B /A ABC (puc. 59)

AC< 2BM,
YT0 PpPaBHOCHJIBHO ABYyM HEepaBeHCTBaM:
AM < BM,
MC < BM,
30 .
£ ABM < £ BAM,

"/ MBC< / BCM.
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CnoXns 5TH HePaBeHCTBa, MOAYYHM:
/£ ABC< / BAM~+ / BCM=m— / ABC,

orkyaa 2 / ABC<t um 4ABC<—§-.
Ananornuso paccMartpusalotes cnyyan AC>=2 BM.

322. Jlerko BupeTs, uTo yroa P=—80° B TOM M TONBKO -
B TOM cayvae, et /\ ABPw» A PCQ (cnommsiMiE AyraMi Ha
puc. 60 oTMeueHH yrib, BelHYHHH KOTOPBIX
DPAMO  ClendyloT u3 yciosuit 3azaun). Hoxa-
%eM, YTO 3TH TPeyroAbHHKH JAeHCTBHTENBHO
noao6un. Inst 9TOro BBHAY PaBeHCTBA yriioB
ABP u PCQ noctaTOYHO NPOBEPHTH, HTO

AB__PB :
Q= CP" (1)

Monowum AB—=—1[; Torna n3 paBHoOeAPEHHOTO
TpeyroabHnka CQB HMeem'

CQ 2cos 2¢0s 20° '

C npyroit croponn, Tak kak PC==AC, To
PC=2Isin10°, a BP=1—2Isin10°. Pic. 60,

Moactagus 311 Bupaxcenus B (1), NPUAEM K pPaBHOCHALHOMY pa-

BEHCTBY!
y 4sin10°c0s 20°=1—2sin10°, - 2)

CnpaBeIMBOCTh TOCAEAHEro Jerk0 OGHapyKHTh, 3aMETHB, 4TO

sin 10° cos 20° =

sin (10° - 20°) - sin (10° — 209)_

1 1 o
=7z 10° Pic. 61,

323. Nycrs nan A\ ABC (puc.. 61). Ha NPOAOMKERHH CTO-

o’ AC otnoxum AD==c. U3 pasencrsaa —-—b’+bc cnezxyer. ’

a__b4c

BT Ta

0 B. B. JIuackut u 2p.
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310 o3uavaer, uro . TpeyrompHukn CAB w- CBD moxoGuu u
L A=/ CBD. Kpoue toro, / B=_/ BDA =/ DBA, Cne-

JOBAaTe/bHO,
LA=/B4 [/ DBA=2 £ B.

324, Tlycte ABC— octpoyronbhuit Tpeyroasuux u AD, BE,
CF—ero BHICOTH, nepecekaxoumecn B Touke O (puc. 62). Ka,K-
Init M3 YeTHPexyroJsHHKOB
BDOF, CEOD, AFOE smasetcs
BIIHCAHHWM B HEKOTOPYKW) OK-
pyxuocts, Ilo Teopeme o npo-
H3BEeHHH CeKYUleH Ha ee BHeul-
HIOIO YacTh HMeeM: ,

AD-AO=AB.AF = AC-.AE,
BE.BO=BC.BD-=BA.BF,
Puc, 62, CF-CO=CA-CE=CB.CD.

Caoxus  31H paBeHCTBA, NOAYUYHM:
2 (AD-AO -+ BE.BO -}- CF-CO) =
==AB. AF -}~ BC-BD -~ CA-CE-}-AC- AE-\-BA-.BF-}-CB-CD:
= AB(AF - BF) - BC(BD - CD) -} CA (CE +- AF) =
=(AB)* - (BC)* - (CA)*

4yTo H TpeGoBaioCh AOKA3aTh., B ciaydyae TYMOyroasHOro Tpe
YyronbHHKA, MNpPOU3BElEeHHE, COOTBETCTBYIOUlee TYyMmOMy yriy
Hafo B3Th CO 3HAKOM MHHYC.

325. Tlo ycnosmo b—a=c—>, wu a-}-c=2h. Mn
BHIYHCICHUA IMPOH3BEACHHS Rr BOCIONB3YEMCSl BLIDAXKEHHSAMH AN
iourany S TPpeyroapHika uepe3 paauyc ONHCAHHOIO HIAH BIlk

- 1 .
CaHHOTO Kpyra © cTopous. M3pecTho, 4TO S=3bcsmA,

o TeopeMe CHHYCOB Sin A== 5, OTKyla

a
2R
abe
4—[—e~ .

C ;xp)roﬁ c"opouu, S__rp, rae p — noaynepimerp. [Tpupasn
oba BLIPAKEHIA, 6yzxe\1 HMEThb:

abe
.rR—-4p . (

S=
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B ycnoeusx- nasuoll saaaun v
a+b+c__;_§_b
2 a2
IMoncrasue 810 3HaueHne p B (1), nonyuum:
' 6rR=ac.

p=

326. Ilycts 2 — manna GucCexTPHCH, m, #— KAWHH OTpe3-
KOB, Ha KOTOpHE .OHA Je/MUT OCHOBaHHE TpeyrosipHuka (puc. 63).
Mo Teopeme xocHHycOB

a*==2"-}-m*—2mz cos «,
' =2"4-n*4-2nz cos a.

YMEOWAB nepsoe M3 STHX DPABEHCTB HA 7, BTOPOE HA 7 M CNO-
KHB, TOAYYNM:

na? 4+ mb* = (m - n) (2* -} mn). . §))

a b )
B c¢uay coortnomenns = Meem:

b
na’—}—mb’.—:na-'-",-z- +mb'1’§=ab(m—[-n).

MNoncrasus s10 BHpawenue B (1), moayuuM TpeGyemoe paBeHCTBO
ab=2*--mn.

B cnyvae @a==§, m = n noka-
3aHHOE PABEHCTBO BHPAKAET Teo-
pemy Ilndaropa: a*==2'-}-m"
:

——C. .
Puc, 63. Puc. 64.

327. Ilo ycnosuio BD=FEC (puc. 64). Ecnin M—rtouka
epecevenns BC w DE, to u3’ A BDM n A\ ECM HMeeM:
' BD __ DM EC __ ME
sing~ sinB’ sinp sinC’

0*
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OTKyIa
DM __sinB
ME " smnC®
Ho 8 A ABC
sinB___AC
. snC__AB°®
CrnenosartensHo,
: DM_AC
ME ™~ AB®

828, Ilycte BD, BE 1 BF cyTb COOTBETCTBEHHO BHICOTA,
Guccektpuca u meauana B /\ ABC. [Ipeanonoxum, uto A8 < BC.

Torzma
LA>/C, LCBD>4ABD,

£ CBD>-(LABD - /CBD) =~ /B,

T. e. /CBD> / CBE. 3Buauur, Ouccektpuca BE npoxoaur
BuyTpH / CBD u Touka E newut Mexay D u C.

AE AB
Hance, = C<1 AEZEC,’ on\yﬂa

1. e. AE<CAF. 3naunt, touka F nexur mexay Eu C. Taxum
o6pasom, Touka E neaut mexay D u F, uto u TpeGoRanoch
J0Ka3athb.

OTKyAa

329, B tpeyroasnike ABC nycts BD — Guccextpuca, B —
Mmeanana u BN —npanad, cuMMerpiuydas ¢ BM OTHOCHTEALHQ
BD (puc. 65). Ecmu Sppy u
S j1pc — TINOWAAN COOTBETCTBYIO-
LIX TPEYroJbHIKOB, TO

28 gy =xhg=ncsin / ABN,
x
2Sppc = ‘12_’2 hp=
Puc. 65. =ma sin / MBC,

rae by —BHCOTA, ONYIMEHHAR U3 BEPUIMHH B na AC Tak xa
L ABN= / MBC, 10 otciona .
x+y nc @

XK= e —,
2 ma
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Ananornuno ‘ :

28 ypo =yhp==nasin / NBC,

28 ypp =2 '2"'5’ hp=mcsin / ABM.
Tak kak / NBC= / ABM, 10 oTCi01a

x-+y na
Y= @)
[Togenus mounenno (1) na (2), noayunm:
' : x__¢.
}' — a®?

4YyTOo H Tp66OBaJ10Cb A0Ka3aThb.

330. Tlpsmue AP, BQ n CR pasGusaior Tpeyronvhnk ABC
Ha wectb Tpeyroabuukos: /\ AOR, A ROB, A BOP, A\ POC,
ACOQu A QOA (prc. 66). Ilpumenss TeopeMy CHHYCOB K
KaXAOMY U3 HHX, MOIyqaeM:

AR __AO 40 _AQ
smp  siny’ sing sing’
BO __  BR BP _ BO
siny _ sin(p-+9)’| sing sina’
cQ __Co | co _cp

Sinz -9 sng’| s 2z~ sing’

CPEMHOXKHB TNOWIEHHO BCe 35TH
PaBeHCTBA, HaxomuM:

AR.BP-CQ=BR-AQ-CP.

331. MMeproe pemenue. [Tycrs ABC-— nanunil Tpeyronn-
HiK, K — BOHCaHHAd OKPYXHOCTh paamyca r n K, — omucasuas
KpyxHocTh paanyca R. JIocTpOHM BCnOMOraTenbHuil TPeYrosb-
Kk A B,C, Tak, uTo6bl ero CTOPOHH OblIN MapanntenbHH cTO-
onam /\ ABC u npoxoaunn depe3 sepumus A\ ABC (puc. 67).
POBejEM KacaTenbuhe K OKpywuoctn K,, napaijenbHue cTo-
oHam A A B,C,, pyKOBOACTBYSCh CJAERYIOLHM MPaBHJIOM: Kaca-
eabHas A,B,, napannenbHas ctopone A B, kacaerca K, B Touke,
exaiueli na TOH We ayre AE, Ha KOTOpPOH JexuTt Bepmwuna C

T. 4. OTpesku npoBeJenHHX KacaTeabHux obpasyor A A,B,C,,
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Torna A A,B,C, nexur euytpu /A A,B,C, u stu nsa tpe-
yroabHika nozxoﬁﬂu. Toatomy pamuyc R’ oxpymuocm BNHCaH-
noit B A A,B,C,, He Gonpwe paauyca R oxpyxnoctn K,
BiIHCAHHON B AAszCz, T. . R"<<R; ¢ apyroit ¢TOpOHH, OTHO-
LieHHe PaZNyCOB OKPYWKHOCTel, BMHCAHHWX B NOXOOHHE Tpe-
yroabtinkd A, B,C, u ABC, paBHO OTHOUIEHHI0 CXOACTBEHHHIX

IBl —
AB

CTOPOH 3THX TPEYroALHHKOB, T. €. obpa3zon,

Puc. 67.

R'=2r. Conoctasnsisi 970 paBescTsO ¢ HepaseHcTBOM R'<<R
OKOHYATEAbHO TOAYYALM:
2r<<R.
Brtopoe pemenne. Ilycts r, R—palnych BOHCAHHOL

1 OnHCaHHOH OKpywHOCTeli, S — IIOWanb SaHHOTO TPEYrONBHHKE
p —noaynepumetp, a, b-—cropoun. Torma

r__ S __1 absmC 2R sin AsinBsinC

R pR™T 2 [pR R(sinA+sinB+sin_C)‘

Ho
+3 A—B
sin A +-sin B~ sin C=2sin —— cos —; -+
+2sinA§_Bcosé—'{————=—_4sinA+ cosé
2 2
A B c
=4 €0s 5 €OS 5 €OS 5=
CnenoBarennHo,
L —4sin ésin —Esin -
R 2727 2
3anaya CBOANICH K JOKA3aTCALCTBY HEPABEHCTBA
. A. B . C 1
sin 5 sin - sin ?< 3

(cM. 3amauy 9586).
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" '832. Mycts a, b— ANUHH KATETOR M € — IJINHA THAOTEHY3H.
CpaBuns z1Ba BHpaweHHd AAS MAOMWANH TPEYTOAbHHKA, NOAYYaeM:

1 )
S= 5 (a—[—b'—l—c)rz—z—hc,
OTKyna
r e
| B == (0
Tak xax a-}b6>¢, TO
r [4
7 <ege= 5 |
lanee, mnepamenctBo a®-}0*>=2ab B cuny cooTHOWleHHH
¢*=a*-}-b" pasHocnabHO HepasencTBY 2¢*>=(a--0)%, nam
a}+b<<cV 2. Mosromy
r c- 1
—_— 2 — == — =
AT Vo4 V241

V2 —1>0,4.

333. Tlyers A, B, C—yran Tpeyroabnuka, a, b, ¢ —npo-
HBOZEXalHe HM CTOPOHH H P=a-} b c. Ucnons3ys eupa-
eHHe AAA MIOWAAH TPEYroJbHHKZ, HAXOMHM:

2S=rP=ak,-}-bk, -} ck,. (1
kab by ko=r-+R

10XHO JIOK23aTh MyTeM CJeLylouuX npeoGpazopauuii. YMHOKUB
Ge uacTh paseHcTBa Ha P, B cuay (1) Gyaem numetb:

P(ka+kb+kc)=aka+bkb+0kc+PR’
(64 0) g (- a) k(e 5) k= PR.

aMeTuB, 4TO : .
k,=RcosA, k,=RcosB, k,=RcosC,
OAYUMNM:
(b4 c)cos A-}-(c+a)cos B+ (a-}-b)cos C=a-}- bt
OACTABHB CIONA B3STHE M3 TEOPEMbl KOCHHYCOB BHPAWEHHS
b*+c*—a® .
2bc

OOTHOIIEHHE

"

cos. A=

-

T. A., TOAYYHM TOXIECTBO

b4y (o -t —a)Fbleta) (¢ fa* —b) -
~+cla+6) (@* 45" — ¢*) = 2abc (a - b o).
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334. Mlycts A,B,, B,C,, C,A,—cpenme nuunu 8 A\ ABC,
Ay, B,, C,—cepeanun otpeakos AA,, BB,, CC, (puc. 68).
Toukn A,, B,, C, newar ua cpeanux anunx /A ABC u nputom
He H@ KOHUAX STHX AHunil, TaK Kak B NPOTHBHOM CAyYde no
Kpafineil mepe oana us Touek A,, 8, €, cosnana 6w ¢ BepuiIOil
A\ ABC. Tax kak Beaxas npsmaﬂ, ne npoxozxmu.aﬁ yepes Bepin-
HH Tpeyronbnuka 4,8,C;, ne NnepecekacT OXHOBPEMEHHO BCe TpH

P : CTO CTOPOHH, TO TOuKH A,, B

3
C, He newar Ha onaHOH MPAMOiL.

335. Ecan B, —Bucora A DON, hz—sucota A ABC, a
Siocn' S ABC——nnouxa;m COOTBETCTBYIOWNX TPEYFOALHHKOB, TO
(puc. 69)

Saoc __ My __OD__AF
Siue kg AB- 4B

Il QHANOTHYHO
Saop__BE  Scop__CN
Sagc~ BC! SABC ca’

- Caowus atn paseucrsa MOy HIIM:

r CN_Siaoc+Spoc+Saon__Sanc
248 =1,
+ + Sanc " Sanc

336. 1) PaccMotpuy oxpywtocts X' pamuyca r', BUHCaHHYIO
B KBAaApAT, n mpoBexeM K Hell xacaTennuuwe A'B'||AB, B'C'IB
(puc. 70). Slewo, uto A A'B'C’ newur suytpu /A ABC, H no-
stoMy A'C' < AC. Tak xak

A A'B'C o )\ ABC,
i A: I

TO TE=— <1, otkyna x=2r' <2r.
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2) Pacemorpum oxpyxwsocts K7 pammyca r”, onuCanHy0 OKO/MO
KBazpaTa, u nposeseM K nel Kacatensiwe A"B’||AB, B"C’||BC

Vo

e*
X A

n
\\\\
&
7
4
d
e
4
N
~
~
PN

N,
A' re &_! 0 4% P _—_-—-_---—-—-\A‘m

Pic. 70. Prc. 71.

1 A"C"||AC (puc. 71). Sicho, uto A\ ABC nexur sryrpu A\ A"B"C’
u nostomy A’C"> AC. Tak xax

A A'BC" o A\ ABC,
TO ;:%%—>1, OTKyxa
x=V2r>V2r.

337. Tlyets B8 A ABC Touka M ecTb TOuUKa mepeceyeHns
BucoT AA,, BB,, CC,; P—ueHntp
. INcanHoro ¥pyrapaanyca R; C,,
A,, B,— cepemunn cropon AB,

-C, AC; OM=0P; ON | AG;
4,, B,, C, — cepeannn AM, BM,
CM (puc. 72). HoxaxeM, 4TO TOY-
ka O HAXOIUTCA HA PABHOM pac-
cTosHMM oT A;, B;, C;, roei=1,

, 3. Tak xak ON — cpennsg nn-

ng B Tpanemun MB,B,P, TO
B,=0B,. U3 nopoGus Tpe- :
ronbuukos AMB u PA,B, naxoxus BM = 2PB,, nostomy B,M ==
:PB,. W3 napanneiorpamma MB,PB, nmeem OB,=—= 0B,. Ho

Bp=R

D] —-
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(xak cpeansst aunusg B Tpeyroapnuke PMB).* Cnenosarensho,
R
OB,:——'OBZ=OBI=—2-.

Toquo TaK ®e [OKA3LBACTCH, 4TO

OA,=04,= 04,=0C, = 0C, =0C, =

338. BA ABC nycts AA,, BB, CCI — BHICOTH, NEpeceKaro-
utuecst B rouke O, CM|B,N | BC, A P||C,Q | AC,B,R||AS | AB
(puc. 73).

* 1) Dokawem, uro SM|AC. Useem A BAAwWBC,C xak
NPSMOYTOJIbHHE TPEYroAbHHKH C oOumM ocTpuM yriaoM ABC.
Iostomy

BA, - BA

BC=5C

Cnenosatensno, A ABC,:n AABC w [ BAC = / BAC.
BAA BC, otpeskn AS u C,M— BLCOTH. ﬂoaro“y, 1IOBTOPHB
npeAbayUlee paccyiiaenue, no-
kawem, uto / BSM= / BAC,.

CnenosaTenbno, Z BSM—-
= / BAC n SM||AC. Auanoriy-
HO AoOkaswBaeTtcd, uto PN|jJ4AB u
RQ|IBC.

2) Ilna noKasaTeancTBa TOTO,
YTO BEPUINHH ILECTHYTONbHHKA
MNPQRS nexart sia onnoft oxpy+
WHOCTH, JOCTaTOYHO JOKa3aTh,
470 JMIO6HE YeTHpE €ro ROC/AeNOBATE/bHHE BEPUIHHH AewaT Ha
ofHOfl OKPYXHOCTH. ITO CleAyeT H3 TOTO, YTO uepe3 TPH TOYKH,
HE JICKAIHME HAa ONHON mnpsMOM, MOWHO NPOBECTH TOALKO ONRY
OKPYKHOCTb. MMEIOTCS yeTBepKH Moc/e/0BaTeNbHLIX BEPUILH pac-
CMaTPHBAEMOTO LICCTHYrOAbHHKA ABYX THMOB: TaKHC, B KOTOPHX
CpeAsHe TOYKH JewaT Ha pasHuix ctoponax /\ ABC(RSMN,
MNPQ, PQRS), n Takue, B KOTOpPHX CpelHHe TOYKH Jewar Ha
oxnofi cropone A\ ABC(NPQR, QRSM, SMNP).

Pacemotpum uetBepxkt RSMN s NPQR (pasupiXx THNOB).
M3 ouemnanoit npomopuuoHaabHOCTI -

BC, _B) __BA,
BR — BB, BN

Puc. 73.
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caenyer, uro NRIA,C,. Tostomy
LMNR= / BAC,= / BAC= / BSM.

3naunt, /L MNR-- / MSR=m n Touku R, S, M, N nexar na
ORHOi OKpywHOcTH, Hanee,

Z PNR+ / PQR=1—(/ PNC-- / BNR) -
+n— / AQR=2r—(/ ABC+ £ BAC-} / ACB)=m, '
OTKyaa cneayer, 4yto touku N, P, Q, R Takxe newar Ha omHOH

OKPYXHOCTH. AHa/norudso NPpOBOAUTCA  JNOKA3aTennCTBO A4
OCTaNMbHBIX YeTBEPOK.

339. Ilyere A,, B,, C, — TOuKH Kacauusi BUHCAHHOTO KpPyra
co ctoponamu /\ ABC, D -—uedTp Brmucanuoro kpyra (puc. 74).
Tax Kax oTpesku kacaTe/bHHX, NPOBEAEHHHIX H3 OXHOH TOUKH K
OKPYWHOCTH, paBHH, TO

CA,=CB,, BA,=BC,, AB =AC,.
Kpowme -Toro, .
DB,=CA, B,C=A/D.
CnenosaTtelsHo,
AC+4BC=CA,+AB-}CB,-{-BA=
=B D-I—A D+4-BC, 4 AC, __.2r-|-2R

rae r—pamuyc BUHCAHHOTO, A R — pajuyc OMICAHHOTO KpYyra,

>

D £ F
Puc. 74. . - Puc. 75.

340. I'chrb 8 /\ ABC yron ABC npavo#t, BD — sucora, BE —
HCCEKTpHca H BF —wmenunasa (puc. 75), Tax kax BF=FC, 10
‘CBF = / ACB. Ho

[/ ABD=% — /BAD= / ACB.
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Cnenosatensto, / ABD= / CBF n .
/. DBE= / ABE — / ABD= / CBE — / CBF = / FBE,

yTO M TPeOOBANOCh NOKA3aTh.

341, Cummerpus B pacnonoxenui ABC n A B,C, ornoci-
TeNbHO LEHTpPAa BOHCARHOTO Kpyra O 03HayaeT, 4TO COOTBETCT-
sytowne Touxu A\ ABC u A\ A,B,C,
JewaT Ha ojHo# npamoil ¢ O u Ha-
XOAATCS Ha PAaBHOM paccTosHun ot O
(puc. 76). B wacthoctn, OC= OC,,
O0B==0B, u BCB,C, — napaaneno-
rpamM; suauut, BC=B,C,. Auano-
rauio AC=AC,, AB=AB, n
-\ ABC=/\ A,B,C,. PaccmaTpusas
napauenorpasm ABA B,, BDB,D,
Puc. 76. u ACA,C,, ECE,C,, naxomum, 4TO
AD=AD,, AE=A\E,, a Tax KaK
LA=/A,10 A\ ADE= A\ A D,E,. Ananoruao A B EK, ==
=/N\BEK u ADC K= DCK,.
Bsegen ofosnauenus;

S —mnrowans A\ ABC,
S, —mnomans A\ ADE,
S, —nnomans A\ DC,K,
S, —nnomane A\ KBE,,

AB=—¢, BC==a, AC=b,
fiy, hé, ko — BHICOTH, onymeunme u3 Bepwun A, B, C. Toraa
ahA___b/lR_clz_C

=== T
MNycrs AM-—sucora 8 A\ ADE, AN— sucora & /\ ABC; TOrA
DE-AM :
S, ===

M3 nono6ust tpeyronetukos ABC u ADE naxoznm:

_a (IIA — 2r)
DE__-—-—-};A——.
CiaesnosaTensio,
or _ 2r)=
_ay—2__"\a __r(p—ap
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Ananornuso . .
__r’p—o) el ! )
\g2 — ‘—T——‘ [ S’ — —_"_s"_'"_' .
‘Wenonssys gopmyny Tepona, noayyaem:

rMp—a)t(p—bp =St 1St e

S§*5:518? = = S=rt.

342. B oGosnauennax puc. 77 umeeM:
MA* = MO* - AO* — 2MO- AO cos 4,
MC* = MO* - CO* |- 2MO-CO cos 2.
Tak kak AO==CO0, TO, CI0%HB 3TH PABEHCTBA, MOJYYHM:
MA* 4 MC* =2 MO* -2 AO*.
Ananornuno
MB* -+ MD* =2 MO*-{-2 BO’
Cnenoaarenbﬂo, PAa3HOCTh
(MA?* 4- MC*) — (MB* - MD’) =2 (AO2 — B0O?)

He 3aBHCHT OT nojoxeHnd Toukn M.

P 5
~
AY
‘\
A < 2
Iﬁ’
)
]
]
v
]
7
Puc, 78,

343 B odosuaqeuuax puc. 78 nuveewm:
/ PBR= / ABC

PE_BR
AB™ BC’



286 PEWMEHHS W OTBETH. TEOMETPHS (NJIAHMMETPUA)

Honsayacy srium, noayuum:

L APR= / APB— / BPR= / APB— / BAC,
NO3TOMY

LAPR- /L PAQ= / APB-}-2 / PAB=r,
TaK 410 PR}JAQ. Ananornuyso mokawed, uto QRI|AP.

Iostomy A PBRw» A ABC w ananornuso A QRCw» A ABC.

344, OGoszuaunm uepes kg, he v hy, paccTOmMMA OT BepmHH

B, C u D napannenorpamma 10 npsmoit AO (puc. 79). Torna
HMeeT MeCTO caeayiouiee cBoHCTBO:
nanbonnpliee H3 STHX TPex Paccros-
Huil paBHO CyMMe JnByX IpYrux.
~ Hanpmsep, ecmn AO nepecexaer
cropony BC (kax na puc. 79), o,
nposens BEJ|AO u CE | AO, ‘n3
paBencTsa rtpeyroimnuxos BEC n

A AD'D nafizewm:

A ——

4 S hp=hg-t+ he. ’
Puc. 79. Ananornuto, ecan AO nepecekaet

cropoy CD, 10 hp=h -} hp;

ecnt AQ ne nepecekaer cropon BC u CD, 10 ko=hgz-}- k.

N3 storo cpoiicTBa Aas cayyas, nokasausoro mna puc. 79,

€pasy CrelyeT PaBeHCTBO AAA Niouiajeil TPeyroabHHKOB:

) S 20c=S 00— Saon ’
Boofue, ouesnano, MOWHO HamucaTb ¢opMmyay

Saoc=|Ss0p+=Sa08]"

rae 6epercs 3nak naoc, ecaw Toukd B u D nexar no oany
cropoy ot AOQ, n 3uax mupuyc, ecan touku B u D aewxar no
pasibie CTOpoHH ot AOQ. ’

[ToBropenne sroro paccywaenns ans npsyoft CO emecto AO
NPpHBOAMT K ananoruyxofl ¢opmyae '
Sa0c=1Scop=+Scos|

C TeM e NpPaBWIOM BLGOPA 3HAKOB, HO OTHOCHTCALHO -Nps
moli CO.
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845. INoctpoum Tpaneumo ABCD no Tpeyroasuuxka AMD u

coeannum M ¢ cepeaunot F ocuosanns AD (puc. 80). Torna
ME=SC, mF=2D."

. CnenosareneHo,

AD— BC

EF= 3 .

- F
346. Tlycts ABCD — nannas Puc. 80.

Tpaneuus ¢ OCHOBaHusMH AD

nu BC u nyets BE | AD, CF | . AD (puc. 81). Hmeem:
AC* —AF*=CD* —FD?,
BD* — ED*=—=AB'— AE*.

CroWuB 9TH PABEHCTBA, TOAYHHM:

AC*+- BD* == AB' 4~ CD* }- AF* — FD* }- ED' — AE'=

= AB'--CD* -\ AD(AF — FD -+ ED — AE)=
.=AB'--CD* - AD-2EF = AB*4- CD*}-2AD- BC.

347, MNycte nana tpaneuns ABCD c mapannenpuuMs oCHO-
paunsmu AD w BC, E-—cepeanna BC, F —cepenuna AD u

8 [

7 [ ,
Puc. 81. o . Puc. 82.

O — touka mepeceyerust nuaronaneft (puc. 82). Tpeyronpnukn

AOF u COE nomoGiH (3TO clefyeT U3 momoGHa TPeyroibHUKOB

AOD wu COB). Nostomy [/ AOF= /COE, t. e. EOF—

npaMas.

348. HafineMm Buipawenue AAf IVIOMAAU YETHPEXYroAbHUKA
yepes AHArOHaAH M yroa Meway AHaroHansMu. [Iycte O — Touka
nepeceuenus auaronaneft yerupexyronasuuka ABCDu / BOA=a
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(puc. 83). Torma nnomazs HAaHHOTO YETHIPEXYroJbHHKA pasia

SABCD"’SAOB+SC0D+SAOD+SBOC—“ '
=~—-AO 0B- sma—[—- OC-OD-sina.--

—[——%-BO-OC«sma+-§-AO-0szna=—;—sma-BD-AC.

U3 970il dopyynsl H chefyeT CnpaselaiBOCTb HOKA3LIBAEMOLO
yTBEPWACHUS. , .

P ' 349. llycts M — BuyTpendas
TOYKa  BHINYKJIOTO MHOrOYroOib-
HHKa, a AB—ero cropona, Haif-
Menee yaanennasi ot M. Jokaxen,

A ¢

Puc. 83. Puic. 84.

uTo OCHOBaHie nepneninkyaspa P, onywensoro n3 M na AB,
newntT Ha AB, a He Ha ee npoAOMKCHIH (puc. 84). ﬂ.eucmu-
TesbHO, eCii P nexur sHe AB, 10 MP nepeceuer HEKOTOPYIO
cropony [ MHoroyroanuha B TOYKe @@, mpliyeM, B CHIY BHINYK-

5OCTH MHOFOYTOAbHIKA, MQ < MP,

Ho paccrosiune DM ot M rno
mMenbule MQ, a 3HauuT M Menblie
MP, uqTo npotusopeqit BHOOPY
CTOpPOHN AB.

350, Tlycts AA, BB,, CC,

Puc 80. DD, — GucceKTpucH  BHyTpeHHN

yraos napaanenorpamsa ABCD, o6

pasyiolie B nepecedeHnH yeTHpexyroibnuk PQRS (puc. 85)
QOuesunvo, BB, || DD, u AA | CC,. Kpoue To0rO,

LAPB__R—-(LBAP—I—-ZABP)
f—n——(ABAD+AABC)—1r~ -;—n %n,
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TaK uT0 PQRS—nNpaMoyronbuuk. Tpeyroasuukn BAB, w CDC,—
paBHOOEpeHHHle, TaK Kak B HHX GHCCEKTPHCH I nepnenmmympuu
ocnopanusM. -Tlostomy BP=PB,, D R — RD u, c1eioBaTenbHo,
PR || AD. Taxum o6paso, PRDB — napajenorpamMm 1

PR=B,D=AD— AB,— AD — AB.

851. Tyems O,, O,, O,, O,—uenTpel KBaNpaTOB, NOCTPO-
eHHEIX Ha cmpouax napannenorpal\ma ABCD (puc. 86). Mueewm:

A 0,BO, = /\ 0,CO,, #

tak xak O,8=0,C, BO,=CO, u
£ 0,B0,= / MBN -+ =

=/ DCB+ 7= /0,0,. {4 :

Crenosatenso, 0,0,=0,0, u A

£0,0,0,= /0,0,B-}
-+ £ BO,C— /. 0,0,C=
= /BOC=1.

Puc. 86.

AHanornyHo  JOKasHBaeTcd, - YTO O o, __.OO _0 O, .u
40,0,04_40 0,0 __AOOO __—

Crenosarenbio, 0,0,0,0, — kpanpaT.

Puc. 87.

362. Tyets AP, BQ, CR u DS — 6ucCceKTpHCH BHYTpeH=
HUX yrnoB uetnpexyronsiuka ABCD (puc. 87). Ilycts A, B’
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C, D—pemnunn stux yrios. Toraa - - ' T

LASD=n—~+A—1D,
£BL=1—+B—1-C.
Cnoxus sTH paBeHCTBa, MOAy4HM:

L ASD- / BQC= 21:———(A-—}—B+ C+D)y="
=92 — —2— 2 =m.
Cnenosatensto, Touku P, Q, R, S aexat Ha OnHoH OKPYXHOCTH.

3563. Tlycts ABC — pnucasunii
B OKPYW®HOCTH TPeyroabHuk, O —
Touka okpywuaocty, L, M, N— oc-
HOBaHils NepreHANKynapos (puc. 88).
Coexunum toukn M ¢ N u N
¢ L u noxaweM, uto yraw ANM
i LNC pasusl,

3aveTuM 4 3TOro, 41O

/ ANM= / ADM, (1)

TaK KaK OKOMO YeTHPEXYrOAbHHKA
MAND wownO onucaTs OxpywHocTb. [lo Toli e nphyiu

L LNC= / LDC; | @

Puc. 88.

¢ Apyro#t cToponH, _ .
£ ADC= / MDL. (3
Heticteutensio, / ADC-}- / B=180° Tak kak 3TH IBa yri’
B CyMME OMHPAIOTCA HA NMOJHYIO OKPYWKHOCTb; B TO Xe Bpem
L MDL-- / B==180°, Tak KaKk OKOAO YeTHPEXyrOMbHHK

MBLD wowno onucath okpyxuocTs. CilefoBaTenbHO, PaBeHCTS
(3) copasennuBo. M3 uyeprewma sCHO, YTO B TaKOM caydae

L LDC= / ADM,
a toraa u3 (1) u (2) Burexaer paseHctBo
AANI”: LLNC,

KOTOpOoe H TPedoBaioCh I0KA3aTh.



SANAMA WA JIOKA3ATEJNBCTBO ) 291

354, Mycth O-—uentp Menpieit oxpyxuoctd (puc. 89).
Toraa AK|| OC, 1ak xak AK | BK n OC_| BK. Kpome TOTO,

Puc. 89. Phuc. 90, -

OA=0C. CnenoBatensho,
' LKAC=/ ACO= / CAO.
355. U3 paccmorpenns puc. 90 scHo, 41O

856. IMycts AM|| BN — nenonsuxuue kacatenphne, MN —
NOABINKHAS KaCaTeabHast K OKPYXK- . 2 P
goctH ¢ -uentpoM O u K— TOH-
ka kacauna (puc. 91). Torxa

/£ MON= / MOK-}- / KON=
1 : 1 “ 1
:—2-A_AOK+—2—AKOB=§-TT.

0 CcBOHCTBY BHCOTH, ONYyWEHHROH
3 BepUIHHH NPAMOTO YIr/ia, uMeeM " Puc. 91.
K-KN==OK?, 1. e. npousgene-" '

ne MK-KN ne 3aBHCHT OT NOJ0XEHHS MOABMKHON. KacaTeabHOM.
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357. [Mycts M-—TOuKa mnepeceuyeHHs B3aHMHO-NEPHEHINKY~
aspHbx xopa AB uCD (puc. 92). Iposesem AK|| CD, Torna

BK — muavetp, AK<CD u

BK* = AB* - AK* < AB* |- CD?,

Hanee, KD=—=AC, Tak uto
KB*=BD*+4 KD*=

Puc. 92.

358, Mycte AC=CD=

/)

Puc. 94,

BM* - DM? 4 AM* -} CAP,

Puc. 93.

DB (puc. 93). Tposenen OE | AB.
Toraa OE —Buicota, a OC— Me-
auana B8 A\ AOD. Tax xak Ouc-
cextpca / AOD nexnt Mexny

MeanaHol u BwCOTOH (cM., 3amady
328), To

£ AOC< / COD.

359. Ilycts AB — anaMeTp Kpy-
ra- u  E-—touka nepeceyeHus
xopik AD w BC (puc. 94). Nmeem:
AE-AD==AE*+ AE-ED=

=AC*+4-EC* - AE-ED.

ITo caoﬁcfay -hepeCEKalOULllxca XOpI
AE.ED=BE.EC.

[Tostomy

AE-AD:ACZ—-]—EC’—*-BE-EC:AC’—‘—EC-BC:
=AC? +(BC—-BE).BC= AC’-{-—BC’ — BE-.BC,
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WIH OKOHYaTeJbHO
AE.AD 4 BE-BC= AB.

360. Ilycts A, B—nxanibie touxn, O-—IeHtp JHauHOf
OKPYXHOCTH, R —pamnyc naHHOH OKPYKHOCTH W I — pagnyc
PABHLIX BAHCAHHBIX OKpy¥X- ~ =
HocTelt ¢ uentpamn O; H
O, (puc. 95). Torna

R__0A__o0OB

r OA OB
BagB npoy3BomHyld mpo-
MOpUHIO, MOJYYHM:

oa_ o8
00, =00, *

Puc. 95.

Cnenosatensno, 0,0, || AB.

361, Ilycrs r, 1 r,—pagnycH nonyoxkpyxsocreil, BmHcau-
HHX B JAHHYIO NONYOKpPywHOCTh pamuyca R (puc. 96). Tak kax,

- Puc. 96.

R=r, -|-r,, TO 3amTpHXOBaHHad TJCWANL PaBHA

1 : 1, | S
3—2 R 2 nrl 3-1\']’2——

= % wl(r,4r) —r—r]= LI

7

R =2r 2r,=4r,r,.
LNEN0BAT eNbHO, 1
___ 1 2
S= 7 h®.
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362. Ecnn npamas, coenmusioniass touks A u B, we nepece-
Kdem NAaHHOR OKPY!HOCTH, TO Kacatenbuwe AC uw BD Mowno
NpoBECTH TaK, UTO Toduka HX NepeceveHus M Gyaer nexath Ha

« ortpeskax AC u BD (puc. 97). B A AMB

HMeea:
AM-|—BM>AB>|AM-—BM|,
W TaK Kak
¢ AC>AM, BD>BM MC=MD,
4 vo
Puc. 97. - AC--BD>AB>| AC— BD|.

Ecan npsmas AB nepecexaem OKPYKHOCTb, TO BO3MOX-
MW "1BA “Cly4asi:- 3) XOPAR, -OTCeKaeMasi OKPYIHOCTBIO HA mps-
MOit AB, newut Ha orpeske AB; 6) 3Ta XOpAa JEXKHT BHE OT-
pe3ka AB.

B cayyae a) (puc. 98) umeem:
AB> AE-{- BF > AC-- BD,

TAK Kak runorenysnt AE, BF B npaMOYronbHHX TPeyroibHHKAX
AEC w BFD 6oabie xatetos AC u BD.

Pc. 98. Puc. 99,

_ B caydae 6) oTpesox AB aeXHT BHYTPH yraa . CA

(puc. 99). [lposexem uepes Bor\pymﬂocrb KOHUEHTPHYECKy
¢ nannoit. Tlyctp oua nepecener AC u AC' B toukax E u E
Torpa EC=BD w AE™> AB. CneposaTtensHo,

AB<AE=AC—EC=AC—BD.
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363. Beenem oGosnauwenus (puc. 100): }
L PCM=/ QCN==aq, £ NML=/ NKL =Y,

'LLCP.:L QCK——"‘—‘B,
QC=x, PC=—y, AC=CB=a.

Mo Teopeme 06 oTpe3kax mNepecexalOMMXCH xopn oxpymnocm
NQ-QK=AQ-QB=a"—x.

[Mpumensist TeopeMy cunycoB K TpeyroibHHkaM NQC u QCK,
noJayyaem: ' .

N Xxsina ___xsin 3
=Gmerirn K=
CnenoBarensHo, ;-
Xz sin a sin
NQ- =g TEFn — 2 — %"
TKyAa
Jry. a’sin v sin ( +6 -H)

smasmﬁ-{—sm'{sm(a—l—ﬂ—{-ﬂ

HAAOTrHYHO BHUYHCAFETCH
a?sinysin{e +347)

y? ~sina smB-{—sm'{sm(a-{-p—i-v)
, AKHM oépasowr xX=y.

4 v p“t “/i' B 8
L4
]
Puc, 100, Puc. 101.
364. Mycts B,, B,, B, B,— cepemuss xyr A4, A4

Ao AA, (puc. 101) Hycn, @; — UeHTPajbHui yrod, coor-
e’rcrayloumﬁ ayre A;B; (i=1, 2 '3, 4). O6o3naunm yepes ¢
ron, o6paao_BaHHuﬁ oTpe3Kkamu BB n B,B,. Toraa )

?=a,+a,;-a,+a”
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a TaK KaK
22, - 20, -} 22, 1+ 200, =2m,

T
TO (P——_—’2—.
365. Bubepem Toukn A u B Ha novanoii Tak, utoOW oun

Iennan mepHMeTp Ha ase papHue yacti. Ilycrs O— cepenuna
orpeska AB, npoBedeM OKPYXHOCTb C leHTpoM B O pamuyca

-f{—, TAe p—NEepHMeTp BCel JoMaHOM. Hokamesm, uro s1a OK-

pyxHocTb uckoMas. JonycruM npoTHBHOE, T. €. 4TO CyulecT-
Byer Touka M noMmanoil, newamias BHE INOCTPOEHHOIO Kpyra.
Jnuna Toft yacTH JIOMaHOH, KOTOpas coaepwut M, He MeHblue,

sen AM-}-BM, 1. e. AM4-BM<L . Ho
AM-BM = 2MO.

HeiicTBnTensHo, u3 napaanenorpauva AMBD (puc. 102), nmeem:
DM=2MO0 < BM-|- BD=AM-} BM.

Tax kak MO>%, TO M3 HepaBencTBa AM—}—BM> 2MO cne
ayer, uto AM-} BM>-’2L . TToayyzen npotueopeunue,

4 8
¢
. 4 P 7 2
\2, . .
Puc. 102, Puc. 103.

366. Ilposenex uepes sepuiy A aantoro /\ ABC npsvyi
AD, napannenbiyio OIHOH 13 JaHHBLIX MPAMBIX X H y U H
niepeceKalolLyl0 TPeyroNbHHK, H ONyCTHM H3 Todek B u C nep
nedankyaspu BP 1 CQ 1a AD (puc. 103). Tipeanonosuy, uto pac
CTOSHHS BepIIHH TPeyroapHika ABC 0T NpSIMEIX X 1 Yy BHPAKAIOTC
uenblMu yncaami. Toraa amaunu otpesrkos AP, AQ, BP, C.
TaKKe GyAyT BHIP2WATHbCH UEABWMH yiciaamu. B cuny atoro

tg £ BAP="20 u tg40AQ=§_g
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YAYT YHCHAMI PAUUOHANBHHMH, a 3HA4YMT, OyAeT PpauHoHanb-
BM H YHCIO ’

BP__CQ
___tg/BAP_tg /CAQ __ AP AQ

t8 L BAC= -7 BAPts 7 CAQ = BPCo °
APAQ

03TOMYy  HeBO3MONHO, wrtoSw  BAC=60°, Tax Kax

g60°= =V3 ecrp uncio HppalnoHaILHOe, Cnenosarenbﬂo,
ABC He MOXeT GHTb MpPaBHJBLHBIM.

367. Tlyctb nmpsmue A B n AB, nepecexaioTcs B Touke O
OD | AB (puc. 104) Tak xax A\ ABA,oxn ADBO u
BAB,«n» A DAQ, 10

OD__BD oD 4D

a  AB' b T 4B’

TCI0na .
1, 1\ _AD+BD _ :
oo(gtg)="0 =1 .
CAOBATEC/IBHO, PACCTOfHIIE
ab
OD.— at-b

€ 32BHCHT OT Mojowenus Touek A n B (npm coxpaHennn Be-
HuuH a u b).

&

A b i 8 .
Puc. 104, - Pue. 105,
368. Ecat K—r7touka xacauus otpeska MN ¢ OKpyw-
ctoio (puc. 105), To BM= MK, KN=NC, otkyna _
’ MN ==BM-}- CN. S
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Ho MN < AM-} AN. Tostomy
2MN<BM—}—AM+CN-—[—AN=AB+/.C,

OTKYyJa
. AB + AC

MN < Z500

C npyrofi croponn, MN > AN u MN> AM, rak xak MN-—

runotenysa B Tpeyronoiuxke AMN. Tostomy 2MN > AN AM

u B cuny (1) BMN > AN} NC-} AM-+4- MB=AB-- AC.
CnenoBatennho,

MN> AB+AC .

TTT7869. Tyerw ABC—naHHuii Tpeyroabhuk,” AB== BC, -BOJ|AC,
O — uentp OKpyxHocTH, Kacawoutelica AC; D u E— Toukn me-
—F peceyeHns 3TOH OKPyKHOcTH ¢ AB 1
BC (puc. 106). [Ipoponxum AB no
BTOPOFO lepeceyetusi ¢ OKPYKHOCTBIO
B Toyke F. Howawen, uto FE | BO.
3ametuM, yto S OBF= / OBE, 1a
KaK 9TH yIAbi PABHLI YIriaM NpH OCHO-
Baunn AC B Tpeyronbnuke ABC. Ha-
nee BF=—BE; nelcTBHTEeNLHO, ecan
6w 6uno BF > BE, 1O, OTROXKHB Ha
- Puc, 106. BF otpesox BE'==BE, wuu umem

6ur pasnsle Tpeyroabuukn OBE uw OBE

1 OE'==OE, 4T0 HeBO3MOWHO, TaK Kak Touka E’ nexut BHyTp
OKpY}HOCTH pamnyca OF; avaloruuHO JOKaweM, 4TO HEBO3
MOXHO HepaBenctBo BF <C BE. Ho 6uccextpica BO B papnoGenpen
HOM TpeyroJbHuke FBE xomkna Guth I BHICOTOMH, 4TO H TpeGoBa-

Aock pokasate. Ilostonmy  DFE =-,1)— £ ABC we szaBucut o

noaoxenns touxu O na npsamoit BO. CienoBarteabo, BeANYNHA YT
DE,  nonosuxoii kotopo#t uamepsiercs / DFE, octaetca npi
KaYeHlH OKPYKHOCTH HOCTOSHHOH.

870. Tloanaysich 0603HayeHHsMH, BBEAEHHBIMI MPH PeIIeHH
sapaun 298, naxomum;

n :c_—:::d(ac-}-bd), . a(;jf—-IZd (ac - ba). _
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Paznenus nouwnenso 3TH paBeHcTsa, nonyuaem:
n __abt-ed
=betfad +ad*®

TPEYTOMBHUK €O CTOPO-

371, TIlycts ABC— npasunbuuh
M omicautofi

mot @ u r, r, r,—paccTOSHHA OT TOUKH
OKPYKHOCTH IO BepuiHH TPEyrojb-

2 . & . A
nuka (puc. 107). Cuavana sanértnm,

2
1
]
]
1
[}
i c
i
!
!
o
R
J N ) N
v | 7 |
_ Puc, 107, Puc, 108,
TO NpH  yKaszanHoM Ha puc. 107 nonoweunu Toukn M Gymer
r,=r,-}r,.

eficTBUTENbHO, ecmM  OTHOWHTE DM=r,, T0 noOAyuHTCH
asHocTOpoHHull Tpeyrombnuk BMD. Ortciona caeayer, dTO

"ABD= / CBM, B cnay vero ‘/A\ ABD=/\ CBM, Tax uto
AD=r,. llpumenu x A\ BMC TteopeMy KOCHHYCOB, NOMYyuuM:

e ___ .t 2 o 3 2 |
a*==r}--rl—2r,r, cos 120 =r+4r+rr,.
NeA0BaTC/BHO, '

2—{-—r’—{—r’——(r +ryfrdn=
._2(r=+r2+r ry) =2a’

372, Ilycts cropona AB qerupexyronbﬂnxa ABCD nepece-

aeT OKpyXHOCTb, a ctopoun BC, CD, DA kacaorea ee
toukax E, F, G (puc. 108). Tax kak CE= CF u DF = DG,

0 HepaBeHCTBO
) ~  AB4-CD>BC -|- DA
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PaBHOCHIBLHO HEPABEHCTBY v
) AB> BE-}- AG,

2 9TO HEpaBEHCTBO JOKA3aHO B peilieHnH 33amaun 362.

373. Tlycrp cropoHa AD yetwpexyronsuuka ABCD ue ne
pecexaeT OKPYXHOCTH, a cTopoun BC, CD, BA xacaiotes e

8 I 4 B TOoukax F, E, G (puc. 109)
Hepagencrso

AD 4 CB< DC-}BA

PAaBHOCHABHO HEPaBEHCTBY
AD < DE 4 AG,

J koTopoe IOKAa3aHO B PelieHuu 3
Puc, 109, naun 362.

374, Mycrs R-— paanyc pausHXx mnoayoxpywuocteit. Ecn
iy Iy «evy T~ DALIYCH BINCHIBAEMHX KPYFoB, d,, d,, ..
d, —ux muametpu (puc. 110), 10 sicvo, 470 nNpi Gearpannyno

i

] 7
Puc. 110.

Bospactauun n cymwa d,-}-d,-4-...-}-d, crpemntes k R, 1.
dtd, Ao bd, =R

Kposme Toro, mumeem:

(R"l‘f;)z:Rz"“(R—‘rl)za 2f1=dl=j%;

(R4-r) =R+ (R—d,—r)?, 2r,=d,==1

2

R
IycTn d'i:;z(TFT) . Hoxaxem, yto d, =(71-_FI—)R(77-2
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Uneem:

(R+r,,+,)=—R’+(R—d —d— ... —d,—r)% (2)

e
(ﬁ+%+---+#+7>)=
=R<“‘%+z 3+ A+ n+1> R -7-1"
OJCTaBHB 3TO Bhipawenue B (2), Hafimem:

_ R
L e+ 42)°

onoxus B pasenctse (1) R=1, monyqyum:
1 1 1
‘172"“‘2_.3'—}".. o+m+. .« =1.

375. Ilycts O —uenrtp Gunnapnpa, B-—nepsasd TOYka OT-
awenust 1 C— Bropas Touka orpawennsa. Jlokawxem, uTo, ecan
ABC=£0, 10 /A ABC pasHo-
expennnft (puc. 111), Heftcteu-
enpio, A\ BOC pasHoGenpenHbil,
auur,  OBC=/ OCB. Tlo
KOHY OTpaweHHd (yron nageHus
aseH yray otpaxenns) / OBC==
£ 0BA uw /0OCB= / OCA.
ostoMy / ABC= / ACB. Cne-
BidtenbHo, ueutp O JAeKHUT HA
cote AD, npoBexeHHofl K CTO- .
one BC. Ylonoxenne TOuYkn B, Prc. 111

KOTOPYIO. HAaZ0 HanpaBuTh INAPHK, teeT

00K mocne oTpaweHust B B u

oH mnpoumen uepe3 TOUKY A, MOXHO Q)uxcupoaarb 3afannem
na / BOD=ua. Useem:

OD=Rcosa, BD=Rsina,
BD ____ BD

cos 2 —ﬂ--—a)— cos2a’
2

dyy=2r,

BA=
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Tax xax BO — GunccekTpuca yraa B B AABD TO

BD_ o
BAT 0A
nan
. Rco
—cos 2a = -—a—-s—‘f ,

OTKYZAa JAf COSG MOAy4aeM ypasHEHHE

’ .y R 1
cos a—l-ﬁacos a——2——_0.

Peuwn ero, nafizem:

- cos & ._——-+ ]/( 4a) 2

Bropoit xopeHs o-r6pouer, TAK KaK B cuny R>a oH nae
aHayeHne cosa<l—1,

Ecan mMu Temepn npe,zmonommx yro / ABC==0, 10 nonx
ygM BTOpOE peuleHHe 3ajayu: Toukd B u C HaxoasTcd H
KOHLlAX IiaMeTpa, MPOXOAIIEro yepes TOUKY A.

876. Ilyctn S—Bepwuna pannoro yrna a, A,-—T0Y
nepsofi BCTpeuH JAyua ¢ 3epkanod, SB,— Ta ctoposa yraa, i

2
G

§ = 7 44,4, A
Puc. 112,

xoTopoil nexutT Toyka A, m SB — npyras ero ctopoua. 11
CAenylouHe TOYKH BCTPEYH JIyda cO CTOPOHaMH yraa o603Hay:
yepes A,, A, ..., TAK YTO NyTb Jy4a BHYTPH yraa .6yn
nMeth BHA aomanoit AA A A, ... (puc. 112).
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B nanpasnennn spaulenus or SB, k SB, nocrpoum mocie-
oBaTensHo yrnu B,SB,, B,SB,, ..., pasuue yray a==/ B SB,.
a cropose SB, (m=2, 3, 4, ...) oTAOKHM OTpe30k SA, —

SA (Toukn A; u A, COBNajaioT) M JOKAXKEM, YTO TOUKH

4;, A;, ... nexar na omnoi npsmoit. [na storo nocratouto
0Ka3aTh, YTO KaNIWE TPH NOCHeNOBATE/NbHHE TOUKH An, A, . .,
4., 7exaT Ha onHo#i mpamofi (MM mnonaraeMm spech m==0,
v2, ...). Hna storo samernm, uto A A;SA, =/ A,SA

CHNlY 4ero
’ ZAm m+ls—AAm m+1

’ s
m+1SAm+z - A Am+ lsAm+z H, 3HAUAT,

ASAmH m+:""ASAm+1Am+:z'
0. 10 33aKOHY OTpaAXCHHA (yrqn NageHusg paseH yray oTpa-

eHus)
A SAm+1Am+z = AAmAmﬂB‘ ‘

m+1?

nanoruuno A\ A

JleIoBaTeNbHO,

/AmA:,n+1S+ASAm+1 mir
—éAm m+ls+ AAm m+t1 -—-1T.

akuM oGpa3oM, myTh Ayua— joManas AA A, . » «— OKa3zancs
assepuyThiM B npamylo [(AA 4] ...). Tak Kak 9Ta npaMma#d
10eT nepeceub NHlb KOHEWHOE 4YHCIO CTOpOH SB,, TO, cie-
0BaTeAbHO, YHCAO OTPakeHHH Jydya KOHEYHO.

flcto, urto ecnm SB, —nocaenuss n3  CTOPOH, KOTOPYIO
epecexaer mpaMas [/, t0 na<B, a (n-}-1)a=Pp. Takum
6pa3oM, 4YHCIO OTpaweHHfi paBHO TakOMy LieJIoMy 4Yucay no,
oropoe yaosneTBOpseT Hepaneﬂcraam

<n-{1.

Ina Toro 4TOGH BHACHUTH YCNOBiA, MPH KOTOPHX AyY nocie
€KOTOPOro 4Mc/a oOTpakeHu#t cHOBAa mpolizer depe3 Touky A,
OCTPONM PpsIl TOYEK C C,, ... TaK, 4T06H Touka C, 6hmula
HMMeTpHYIHA TOYKe A OTHOCHTENBHO $B,, Touka C, cumMMeTpHUHA
ouke C, orHocutensio SB, m 1. A., BooOme, uTOo6H Touka C,
Hjla CHMMETpHYHA TOouKe C, . oTHocutenbuo SB,. Sleno, uro
pOXOXeHHEe Jly4a CHOBA Yepe3 TOYKY A PaBHOCHABHO MPOXOK-
ednio npsimoii / yepes oany u3 rtouex C,(m=—1, 2, ...)."
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Jas ananuTuyeckoll (OPMYAHPOBKH 3TOr0 yC/]OBUSI BBeae
yroa y==/ ASB, u GyieM pa3iuuarth 1Ba Clyyas:
a) Touka C,, 4epe3 KOTODYIO npoxomn npsivas I, Taxos
YTO0 R — YEeTHOE 4HCI0;
' 6) Touka C, TaKoBa, 4TO k— HeueTHOE YHCIO0.
B cnyyae a) (stor cayuail usobpawed Ha puc. 112, r
k=6) / ASC,=ka. Tak xak /\ ASC, pasHoGenpenHmii,

= ka
ZSAc=E -5,
C npyroff CTOpOHH, TOT Ke yroa pasen {--w—B, cnenos
TelbHo, '
r ka
-2—'—'2'~ 1+n—g
~OTKyma - - - , - -
he— 23——2*{-——1: ) (
a -

B cayuae 6) Oyaem umMersb
LASC,=(k+1)a—2y

i, KaK H BHIIE, NpHieM K COOTHOUIEHHIO

n (kFDa—2y

F— =Ty o,
OTKyZa

lg—}—l:?ig_“. (

-Tlposens paccywzenne B 0GpaTHOM NOpsAKe, JErKo Y6
INTBCH B TOM, YTO BBIMOMHEHHE OLHOrO H3 COOTHOWIEHMit (
wI (2) npu UenoM 3HAYEHHH £ BAEYET NPOXOMKIEHHE NpaMOH
yeped Touky C,. CnenoBaTenbHO, Jiyd CHOBAa MNpoHmer yep
TOUKY A TOrma M TOABKO TOrQa, KOrAa OAHO H3 ukcen (
nan (2) 6yaeTr HeanM YeTHHM 4HCA0M.

4. FeoMeTpHUecKHe MeCTa TOYEK

377. Vlckomoe reoMeTpHYeCKOe MeCTO COCTOMT M3 JBYX 1
oKkpyxHocTeHi: - nyru BE ¢ uentpoM B cepexnHe C ayru A
JaHHOH OKpywHOCTH M AyrH BF ¢ ueHTpoM B cepeluHe BTOp
ayru AB  navdoit  okpywHocTH, npuueMm .EAF — KacaTedbH
B TOYKe A K panHoft okpyxHocTu (puc. 113).
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Hokazateapcrno, IIycts N— TOuKa HCKOMOT'O reoMeT-
PUYECKOTO MecTa, MOMyueHHAs C TOMO-
Ubl0 TOYKH M, B3ATOH - Ha - HHKHe#
ayre AB (cMm. puc. 113). Tlo mnocrpoe-
nmo /\ NMB pasHoGenpenssitt, otkyna.

L BNA=- /BMA=— / BCA.

CnenoBatensio, Touka N JEXKHT HA OK-_
PYXHOCTH ~C iieHTpoM C, mnpoxoasuleit
yepe3 Touku A u B. Janee, Touxa N ,
nomxHa HaxonutseasHytpn / BAE,T. e. Puc. 113,
oHa NeXHT Ha ayre BE OKPYXHOCTH C '

uerntpom C. O6patHo, ecan N JeXHUT Ha sTOf nyre, TO

/BNA=1 / BCA= / BMA,

otkyna cneayetr, uto  BNA= / NBM u A NMB pasno-
GexpeHHull. ‘3HaunT, TOuKa N 10AydaeTcs YKa3aHHEIM MNOCTpOe-
HieM. AHanOTHYHO NPOBOIZMTCH IOK23aTeNLCTBO B CyYae, KOTHa
Touka M Gyner na mepxueit ayre AB.

378, Mckomoe reoMeTpHyecKkoe MECTO COCTOMT M3 HBYX mps-
Mux / n R, CHMMETPHYHO DAacCMoOJIO¥EHHHX OTHOCHTENBHO O6LLEero

Puc. 114,

epneHnuKkyaspa BB' K RaHHHM NapajlieNbHHM NPAMHM, NpOBe-
eunoro yepes Touky O. Tlpsimas [ mpoxoaut uepe3 -touky C
epnenauxkynspno x OC, npuyem B'C==0B (puc. 114).

1 B. B. JI Bgexsft 1 1P,
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IHoxasaTennbcTBO.

Mycte M u N — 104KH, -NONYHEH-

HEE TIPH NOCTpoeHud ¢ noMoubio cekyweit AA’. JoxasateancTso
npoBeAeM TOAbKO Aas Toukd M (mas N OHO DpPOBOAMTCA aHa-
noruyuo). Ilyere MP | B'C; toraa / OAB= / A'MP (xak
YIAH ¢ NepreHauKyasipuuMy cTopoHamu). [ToaTomy npsmoyross-
Hue TpeyronbHukn OAB u-A’MP, wMelollMe paBHble THIOTEHY3H
OA n A'M, pasun. Buauut, A’P=0B=PF'C. Orciona caenyer,
4yto ecan E—cepeanna OM, 1o touku M, A’, C, O nexar na
OIHOH OKpywHOCTH ¢ uextTpoM E u, cnemosartensuo, MC | OC,
T. e. Touka M nexut na npasoit /. O6paTHo, ecau M— kakas-
HuGyap Touka npsivoit / u / MA'O npayo#t, To AAP=B'C=0B8,
OTKyZAAa ClelyeT pPaBeHCTBO TPeyroibHukoB OAB u A'MP u,
HakoHel, pasenctso OA=—A'M. CnepoBarenbHo, touka M no-

379 B cayuae nepecexa/omuxc;z npabex HCKoMoe reoue'rpn
UeCKOE MeCTO COCTOMT M3 4eTHPEX OTPe3kos, obpasyiouu

7

Puc. 115.

aysaeTcd paCCManHBaeMH‘\{ NOCTPOGHHEM,

; npavoyronsuuk  ABCD, BepnH.

KOTOPOrO /eKaT Ha JaHHHX Mpst
MuiX [, m ¥ HaxOmATCH OT Hu
Ha JaHHoOM paccTosiunu a (puc. 115)

HoxasateanctBo. [lyer
Toyka M TtakoBa, yro MK [ I
ML|m n MK4+ML=a, ra
a —ymna JaHnoro otpeska. Ilpo
BeaeM uyepe3 M mpamyio AB Tak

ut06 OA=0B u MN || OB. Tlyctb AP | OB u Q—TouKk
nepecevenns AP u MN. Us pasenctsa AN=—=MN cneayer
410 MK=—=AQ 1,

AP= AQ-- QP= MK ML—a.

CneaoBaTesbHO,

NpAMOYrOIbHUKA.
JEeXHT HA CTOPOHE 3TOro mpsMoyroiapHuxa. Qopatno, ecin M e
WHT HA CTOPOHE 3TOro MPAMOYFO/NbHHKA, TO, IPOBEAR paccyxne
Hue B 00paTHOM nopsaxe, noayymd, 4ro MK ML=AP=q
Ecnu mannwe npsvele [ B m napaasessnsi W PacCTORHH
MEXIY HHMH PaBHO /, TO HCKOMOe TeOMeTpHYeCKOe MECTO cylie
CTByeT TOJABKO TOr'Xa, KOTAa @ == h, U npeacrtapaseT coboli map
MPSMBIX, NAPAIC/IbHLX JNAHHWM, NP @ >/ uAd BCIO MmO0C!

mMexay / wm npn a==h.

Touka A 9BJAAETCS BEPUIMHON YNOMSHYTOT
To xe BepHo W Is Toukn B, TaK 41O
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880, B cayuae nepecexarowtxcs nPSMHX HCKOMOE TeOMeT-
pHYECKOE MECTO COCTOHT H3 BOCBMH  TONYNPAMHX, SIBISIOLIAXCS
NPOJQ/DKEHUAMH CTOPOH npaMOyroibHuka ABCD, ykasausoro
B pemennn sagaun 379 (puc. 116). Joxa3zaTeincTBO aHaNOruyHO
TOMY, KOTOPOE 1aHO B pemleHHH STOH 3ajzau.

Ecan nannde nmpamuie / w m napassessns ¥ paccTOsHHe
‘MewJy HHMH PaBHO /, TO MCKOMOE.reOMeTpHYecKOoe MecTo cylle-
CTBYeT TOJBKO TOTHA, KOria g <<k, n mpeacraenger coboft napy
NPAMHX, [apaaneNbHHX JaHHHEM, IPU @ <A WIR 4acTb MIOCKOCTH,
Aexaulylo BHe NMonocH meway [/ u m, npn a=Ah..

4
Y A
¢ .sl
m
Pac. 116, . Puc, 117,

381, Ecu orpesok- AB nexur na npamoit I, a CD—na
npaMofi m, TO WCKOMOe TeOMETPHUECKOE MECTO COCTOMT M3
YeTHpex OTPe3koB, o6pasylowux napamnenorpamm PQRS, B ko-
TOPOM / M m — AnaroHanwu, a nonowenue sepums P u .Q onpe-
AeAAeTCHd M3 COOTHOWeEHHit

hCD=a’, h,AB=a?, (D

rne hp m k @ — Paccrosuus Touek P u Q or npsmux mul
{puc. 117).

.JloxaszaTtenbcTBO. 3aMeTHM, 4TO npu ¢uKCcnpOBaHHHX
! u m HucKOMOE reoMeTpHYECKOe MECTO BHOJHE onpejenseTcs
3amanneM JuauH oTpeskoB AB n. CD u noctossHoft ‘@, HO He
32BUCHT OT MOJIOXKEHHS STHX OTPe3KOB Ha npamux [ u m. Mefi-
TBHTENLHO, MPH M3MEHEHHH 9TOr0 MOJOXEHHS IMOMaIn Tpe-
yroasHnkos AMB u CMD ne meusorcsa. [ostoMy nocratouno
paccMoTpeTh HacTHuit cayyaft, xoraa orpesku AB u CD nmelor
Guuit KoOHelL B Touke nepeceyenus mnpsamuix / u m. B srom
~nyyae otpesxkn AB n CD 6ynyT CTOpOHaMH TpPeyrOAbHHKa,
pPeThN CTOPOHA KOTOPOrO JIeKHT B. OXHOM H3 YETHPEX YrioB,
Gpasylomuxcs npH nepeceyennu npsmux / ® m. Hanpumep, na

'.
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puc. 117 cosmemtenst konuw A u C u  Tperbeff CTOPOHON
saasercs BD. .

[Tyctb M— Touka HCKOMOTO reoMeTpHYECKOro MeCTa, Jexa-
was BuyTpH yraa BAD. Toraa maowmans /A BMD pasha

— p— 2
SBA:D—ISAAIB+SCA!D_ appl = 18" —Sappl-

OT1ciona cnenyer, 4T0 pacctosuue ToukH M ot npsamoit BD
He 3aBHCHT OT ee NOJOXEHHS Ha npamoli PQ ]] BD. ins Touex
P u Q BHnodHeHs! cooTHoweHns (1).

O6patio, nycTb M —kakasi-uu6yap Touka na npsmoit PQ,
rae Toukn P n Q nocrpoesn coraacHo (1). M3 coornomennii
AP __Sppp___ @& CQ __'Scop__. &

AB™ Sapp~ Sagp’ CD 7 Scpp  Sasp
cilenyerts

AP CQ
AB— CD’
1. e. PQ|| BD. Tostony

Sann+Scap==Saspt Spap=Saspt Ssrp="S1rp=0".

Caeaomarenpio, Touka M NPHHALICKHT HCKOMOMY TrCOMCT-
pudeckomy mecTy. OcTaastue CTOPOHL mapaanenorpamma PQRS
NoAy4aloTCs AHAIOTHYHO MPH COBMCUICHHH JAPYrHX KOHIOB OT-
P peakos, a nMexno: QR npu B=C, R
npu B=D u SP npu A=D,

382. MckoMuM TreoMeTpHHeCKiM Mec-

TOM SB/ASIETCH OKPYWHOCTH, CHMMETPHU-

Hafl ¢ JaHHOH oxpyw#HocTblo K oOTHOCH
TeabHO AaHuof xopam AB (puc. 118).
Hokasateabctro. Ilocrpons

oxpyxuoct K xopay AD | AB. Tlycts

g \ABC snucan 8 K u M—Touka ne

peceyeHus ero BHCOT. Jlerko BHOETH,

uto AMCD — napaanenorpasy: DA || CA

X KaK nepnenaukyaspu Kk AB, a DC|| A

Kak nepnenaukyaspH k BC (DC | BC

. TaK kaKk BD — nnametp B K). IlosTom

Puc, 118, Touka M newur na oxpywnoctn K

noayyaemoil 3 oxpywHocTH K CIBHIOM

#a paccroanne AD B nanpasnensn xopas DA. Slcio, ut

9Ta OKpywHOCTe K’ cusmerpuyHa ¢ K ordHocuTensno AB
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O6parHo, nyctb M—touka Ha K* n MC | AB. Tak kak
MC=AD, 1o AMCD — napannenorpamyu u, 3nauutr, AM||DC.
Ho DC | BC, Ttax xak ABCD Bnucan B K u yron BAD
npamoit. Ilostomy AM | BC u M— Touxa nepeceueHus BHCOT
B A\ ABC. Cnenosatensso, M npHHAAJeKUT HCKOMOMY TeoMeT-.
pﬂqecxomy MecTy.

383. Ilyctb O— neHTp ¥ R— pamnyc MaHHOH OKPYWHOCTH
(puc. 119). MckomuiM reoMeTpiuuecKuM MeCTOM fABIfeTCA npsaMas /,
nepnesankyaapnas K npamofi OA n : . §
fiepecexaonias 3Ty npsMyio B TOY- ' :
ke B Tako#i, uro

os=R.. S RN

Hokasarensctro. Ilpose-
IeM 4epe3 TOuky M mpamyio ‘
! | OA, xoropas mnepeceuer mps- Puc. 119.
Mylo OA B touke B. Ilycts
C — Touka nepeceueHus orpeaxa OM ¢ xoppoit KL. U3 nopo-
6ust Tpeyroibhukos OAC - OMB crenyer:

-~
x

0B _ oM
oC = 04
OTKYZAa .
__OM-0C
OB ="~ (2)

Mo nocrpoenuto KC ecTh BHCOTA B MPSMOYTONLHOM TPeyroib-
HUKE OKM CACAOBATENBHO,

OM-0C=R*.

[Mopcrasus 9To Bupawedue B (2), moayunm pasencteo (1).

O6patHo, nycts M — Kakag-Hu6ya» Toyka mnpaMoit [/, mep-
nenaukyaspiol k. OA u Tako#t, ut0 OB onpenenseTcs paBeH-
creoM (1). Tlposexem kacarenvuyio MK n KC | OM. Ilycts
KC unepeceyer npamyio OA B Toyxe A’. Torma, nosTopus nep-
BYI0 4acTh [OKa3aTenbCTBa, HafimeM, uto OB. onpexensetcs
dopmynolt (1) ¢ OA’ Bvecto OA. Ortciona noayaum QA= OA,
T. e. Touka A’ cosnager ¢ A, a 3TO O3Hauaer, uTo Touxa M
NPUHAUICKUT HCKOMOMY FEOMETPHUECKOMY MecTy.
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384. Ilycrs

AM >1

Tposeaem GuccexkTpucnt MP u MQ IBYX CMEWHHX YIJIOB C BEp-
wnxol - M u cropoua\m MA u MB (puc. 120). Toraa no csofi-
CTBY 6uccexrpuc 6yaeM uMeTb:

AP__ P AQ p
ﬁ—‘a’ " BQ (1)

, OTciona cieayer, uTO MoOnOKeHue
Touek P 1 Q He 3aBHCHT OT NOJIO-

wenns Touku M. Tak xak, xpome
k14 .
TOrO, APMQ:T?-, 10 TOyka M

Puc. 120.

JeXHT Ha oKpyxksocTH K ¢ - Aua-
metpoM PQ. O6partho, nycTh TOU-
ku P u Q noctpoennt cornacuo (1) u K— OKpywHOCTD C
aunaverpoM  PQ. Ecan Touka M smewur mna 3Ttoli  OKpyK-

HOCTH, TO APMQ:%. Yepes Touxy B mposeaeM RS || AM,
TOrAa
AM __AQ __p AM___/E___p 9
C BRT BT ¢ BETBFT G )
otKyga BR=BS u BM—wmemnana 8 A RMS. Tak Kax
[\ RMS — npsvoyronbunti, 10 BM==BR 1 8 cuay (2)
AM __p
BM — q°
"Tostomy Touka M npunaznexur paccMaTPHBAEMOMY TeoMeTpi-
4ecKOMy MecTy.

Y106 Bwpasute Mnamerp PQ uepes aauny a orpeaka AB
13 cooTHOWeEeHUuH

PB=AB—AP_—_—a—-.%PB,
BQ=AQ—-'AB=%BQ_G,

HaXOAHM:
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TKyRa:
. - 2a
q

7 P

PQ=

Ecan p=gq, TO HCKOMHM reoMeTpHYecKuM MecTOM OGyier,
YeBUJIHO, TNEepPNeHAMKYIAp K npaMoit AB, nposeiensuit uepes
epenudy orpeska AB.

385. Mckomoe reoMeTpHyecKoe MeCTO €CTh MNEPNEHAHKYAAP
otpesky. AC, npoBexeHHHH uepes ero cepeauny E, ¢ BhGpo-
etiHo# TOukoft E. : Co ' oL

HoxkasarensctBo. Tpeyroasunx - ADB — paBHoGenpes-

i, Tax xak / CAD= / CBD,
60 9TH YIJIH ONMHPAIOTCS B PABHHIX
KPYXKHOCTAX Ha paeusle ayru CD
‘puc. 121). Tostomy Touxka D ne-
UT Ha TeprneHIUKyIape K 0Tpe3-
y. AB, mpoBeneHHOMy uepe3 ero
epeauny E. HaoGopor, ecan .
39Th MOGYI0 Touky DD Ha 3TOM Puc> 121,
epNeHAUKYNIpe, HE COBMANANMLYIO ,
TouKoft E, TO OKpymHOCTH, mpoxoaswue uepes ACD u BCD,
paBHH. DTO cremyer, HAnpHMep,
H3 paBeHCTB E

Rx-—';'_—;—'——th
l;}le d:ABAD n =/ CBD.

386. Hckomoe reomerpuue-
CKOe MecTo ecTh npsMas, npose-
JeHRasi yepe3 KaKue-HHOyAb IBa

Pue. 122, PasmIHYHBIX MOJIOKEHHsT mocael-

Heil BepuIuHH.

Jokaszateabctso. Iycts, nanpumep, A,B,C,DE, —
axo u A,B,C,D,E, —npyroe monoxenns Aedopmupyiomerocs
HOTOYFONbHHKA, BepwuHu A, B, C, D KOTOpPOro CKoAbL3iT cOO0T-
eTCTBEHHO TO npsMbM I, Ig, e, Ip (pHc. 122). Yepea mono-
enus E, n E, nocnenueil Bepumiunn nposenem npamyio f. Iycrs
epwnHa Ha npamoll /, samsna nonowenue A, a Ha /p—coor-
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setcTByioulee noiowenne D. Cropoua, mapannensas A,E;, ne-
peceuet I8 Toyke E’, a cropona, napanenssas D, E,, —B Touke £,
Ilo nocrpoenuio

OTKyA2
E'E,=F'E,,

T. ¢ Touku E' -1 E' cosmazaior. 310 o03HayaeT, 4ro mocnel-
HAg BepiuHa GyleT JNewarbh Ha npamoli [ B Touke E=E'=FE".
OGpaTtioe OYEBHAHO, TAK Kak nonowxeHie AedOPMEPOBAHHOMO
MHOTOYTONBHUKA MOXHO NMOCTPOMTBH, Hauudast ¢ JoGoil Toukn E,
na npayofi- /.

887. MckoMoe reoMeTpliueckoe MeCTO eCTh OKPYKHOCTB, IpPO-
XOAsULA% 4epe3 KOHUW xopau AB u oasy us Ttovek M, nony-
YaeMHX YKa3aHHBIM B YCJOBHH 1OCTPOEHHEM.

IloxasareanpcTBo. IlpeaBapiTeabuo BBeAeM HEKOTO-
puie o6ozHauenns. Hajinerca OLHO H TOABLKO OJIHO TAKOE NOJNOKEHHC
C,D, xopau CD, xorma C,D, | AB
M KOTAa Ha J[aHHOH OKpYXHOCTH
K wmomio BuGpaTh Takoe Hampas-
neHne o6xo04a v, NpH  JIBHWKEHHH B
KOTOpOM KouLd xopa GynyT BCTpe-
YaThCd B NOC/AELOBATENBHOCTH A,
B, C,, D, (3To1 BHGOp MOMXET He
OLITH OnpeleieHHIM TONBKO B CIy-
yae pasenctBa AB=CD, xorna
npsimee AC # BD napaanenshm).
OGosnauiy yepes « Ty u3 Ayr
AB paunofi okpyxuocTn K, Ha KO-
Topoii mewxar Ttouku C,, D,, uepe3

Puc, 123, B—unpyryio nyry AB u wuepes

—1y w3 nyr CD,, ua Koto-

poft HeT Toyek A, B. [anee, obGosnauunm uyepes M, TOYKY
uepecederis npamux AC, u BD,. Touxa M, newur suytpn K.
Ilyetn, K, — okpyxHocTh, onucanunas oxono A\ ABM, (puc. 123).
HoxaxeM, 4To npi 1060M CABHHYTOM NOJAOKeHHH xopan CD
TOYKa mepeceyenus npamuix AC u BD Gyaer Haxoautncs Ha K.
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Tloxa oGe Touxu C, D nexar Ha myre @, Touxa M 6y11er
HaXOMHTHCA BHy'rpﬂ K, a torna

LAMB =53+ m

Ecan we xots 6w onna mn3 touek C, D monmaner wa nyry B,
T0 Touka M Oyzxer nexarb BHe K H TOrjia

L AMB =1 (a—Y). @

B nepsom cnyuae M aexur na mnyre AMB OKD YKHOCTH K,,
tak kak cornacuo (1) / AMB ne 3asucut or nosnowenus CD
u, 3Hauat, pasen / AMB. Bo BTopoM cayuae, BBIHAY TOrO
410 CyMMa npaswx uacte#t (1) u (2) pasna ‘

—2—(a+§)=-§ «2n=—m,

Touka M newut Ha BHemHefi oTHocHTenbHo K nyre AB oxpyx-
Hoctn K. , 7
OueBuayo, BepHO H oGpaTHOe, T. €. AwGan Touka M okpyx-
Hoctd K, moweT OHTh MOAyueHA NpH HajIexcaulem Bu6ope no-
noxenns xopaw CD. ‘ .

388. OGosnauuM JaHHYI0 OKPYKHOCTH dYepe3 O H JIaHHYIO
npamyio uepes L (puc. 124), Ilyers M-—BTOpas TOuKa nepe-
ceuenns npamoi PQ ¢ O. BospMeM Kakyio-EHGYAb NPOXOAAULYIO
yepe3 Toukn P u Q OKPY¥KHOCTH
O,, xoTopas nepecexaeT BTopoﬂ
paa okpywHoctsh O B Toyke R
u npamyto L B touke S. [lyctb
N —BTOpas TOUKa nepecevyeHns
upaMolt RS ¢ okpywuoctbio O.

Hoxaxewm, uto MN || L. Ona -
3TOr0 BOCMOAL3yeMCd CASAYi0-
ulefi n3secTHOH TeopeMoH maa- .
HHMETPHH: eC/IH JaHH OKPYKHOCTh H Touka A, To Aas moGof
npsvoft, npoxonsuedt yepes A u nepecexamoulel 9Ty OKpyx-
HOCTL B Toukax A, u A,, npoussellende oTpeskos AA -AA,
€CTh BeJHYNHA NOCTORHHA®, HE 3aBHCAWas oT BHOGOpa npsAMoH.

OGosnaunm uepe3 A TOuKy nepeceuesns npambix PQ u RS,
CHauana mnpuMeHUM. YNOMSIHYTYIO TeopeMy K oxpywuoeru O,

Puc. 124,
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TouKke A U npaMbM- AP u AR, Tax kak AP nepecekaet BTO-
poit pas O B Touke M, a AR B Touxe N, TO

AM.AP=AN-AR. (1)
Teneps npumenny Ty e Teopemy k axpywuocts O,, Touke A

H TeM me npaMeM. Tak kak AP nepecexaer BTOpOﬁ pas O,
B Touke Q, a AR B TouKe S, TO

_ AQ-AP=AS-AR. : @
s (1) u (2) crenyer pagenctso '
AM AQ
AN A? (3)

Wa pasenctea (3) B cnny TeopeMHl, - o6paTHoit TeopeMe O mpo-
NOPLKOHANBHOCTH OTPE3KOB, OTCEKAEMHX HA CTOPOHAX yrja na-
panaenbnuMu TIPAMHMH, cneayer, uto MN|| QS, uto u Tpebo-
8a740Ch HOKA33aThb.

Taxum o6pasoM, Ang moGoit oxpywnoctn THna O, Toyka N
MOMeT OHThb ONpENeACcHa KAK BTOpast TOuYKa MepecedeHus mps-
moif, npoxoasuielt uepes M u napanaenssoii L, ¢ okpyuxnoctbio O.
D10 nocrpoeniie onpenenseT Touky N OAHO3HAUHO 1E3aBHCHMO
ot BeiGopa oxpy:HOcTH O,. CnexoBaTejlbHO, BCEBO3MOMNHEIE APsi-
Mue RS, nonmywaembie s pasanyHbix okpyxuocteii O, nepece-
KaioT okpyxHocTb O B TOuKe N.

Uckmountenbhuie ciydan, korga ua (1) 1 (2) ue cieayer (3),
a JMEHHO KOrja cOoBNAajmaleT Todkw R u P uau Touku Q u §
nm xorpa PQ|| RS, MOxHO paccMaTpHBaTb KaK npeienbHuHe Ans
o0LLero cay4as H NOAb30BATHCA COOOPaKEHHSMH HENPEpHBHOCTH,

5. Haxowpenne HanOOJAbIINX M NANMEHBIUHX 3HAYEHHI

389, Ecan A ~—pepmnna npsivoro yrna 8 A\ ABC, a C u B
AeXaT Ha sajaHHBIX napaanenphux mpsmux [/, w J, (puc. 125),

TO
a b

CnenoBaTenbHo, NoULaAb Tpeyronbmma ABC pasna

ab

Sapc="7 3 AB-AC= sinlg
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Orciona cnenyer, uro SABC TPUMET HAMMeHblIee 3HAUCHUE, paB-
T
HOe ab, mpn p=7"

A b A

el

% 3 r4 ‘ ‘
Puc, 125, ' Puc. 126.

390. Ecnn R—pazmyc onucaHHOH, a r—pazmyc BIIUCAH-
HOft oxpyxuoctu (puc.-126), 10 _

. a T a
2R=.rctg7+rctg (T—-——2-> .
3amertus, uTO"
a T aY
ctgi-—l—.ctg (7{ — 5—) = ,
a T a Ed a a
- cos 3 sln (7—7)+cos (T——-ﬁ-) sin-z— .
= e 7w a =
Slll'i" 1! 1 —--i-) : .
e )

2 siu—-‘i- . — 9

X T N 7 r
€os (cz-—,z—-) —c.os—4- -V 2cos (a —74—) -1

——
=

nonyuaem:
— r' *
2¢c08{ g — ) —1
Voos (a—2) -
Be]lﬂ"""'la '—r" nMeer HaHMeHblIee 3Hayenue, Korana

SN2

~
KOrja o == -4—‘ B 9TOM c.nyqae

R

€os (a —--E) -.—_—..1, T. €. (B cﬂny" orpanuyeHus 0<d<-;7) »
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391, Ilyerp ot npamoyroanHKa ABCD otceyed Tpeyroib-
HHK ¢ Bépumuoli C TaK, 4TO nonyuuncs naruyroawvuux ABEFD
(puc. 127). Slcno, uTo uckomuit npamoyronsunk AB,C,D, nomken
uMeTh Bepmnny C, Ha orpeske EF. 3amaua COCTOHT B TOM, 4TO0H

HalTH nonoxeHue STOH BepIUMHH.

He , Yro6u1 HalitH Touky C,, npo-
S ¢ nomxum ctopoid AB u AD nps-
MOYroJbHHKAa JO TepeceyeHus ¢
._—J_*ﬁ td ”l
i N npogomxenueM otpeska EF, o6pa-
e V77 .
. 30BaB Tpeyroapunk AMN. Hyctb
// e
4 77

¥ AM=m, AN=—n
it
Puc, 127, B C, __.AD = X.
M3 nomoGust tpeyronpnukos AMN n D.C\N mweem.
C\D, __n—x
“m n

OTKyIa
C,D,= ﬂ‘- (n— x).

Caenopatenbio, aas naowasy S npsmoyronbhuka AB,C,D, pas-
noit AD, -C,D,, nonyuaeM BHpaKeHne

m
S=— (n—x)x.
n
TpeoGpa3oBa 3TO BHpaweHHe K BHLY
m n:' n 2 .
= e— e | 1
3aknioyaeM, 4TO Hauboabllee 3nayenne S GyaeT HMETh TOr A, KOraa

1 =2
-2-—x—.0, T. € MpH X=-.

. n
HHe BCPIINHH C‘, COOTBETCTBYIOLLEE x=-2— .

OGoanauum uepes C, monoxe-

3ametns, uro Bupawenue (1) ans S ybuBaeT ¢ Bo3pacra-
HHEM l%—xl, T. e. mpu Asmxennn Toukw C, OT Touxkn C

¥ BepuinHe M uay K Bepwune F, Haxoanm, 4TO BO3MOKHHM Ciac
Ayloutne TPH CAyvas:
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1) Touka C, newur Ha orpeske EF; Toraa BepIUINHA C,
HCKOMOTrO npsiMoyronpHuka cosmagaer ¢ C,. .
2) Touxka C, nexut Ha oTpeake ME; toraa C, Hano B3ATH
cosnagamwouiedt ¢ E,
3) Touka C, nexur na orpéake FN; toraa C, Hano B3ATb
copmanarmouweit ¢ F. -
Ocraercs HaliTH KpuTepu#t AMs pa3nHYEHHT STHX clyuaeB
C MOMOUIBIO JAHHHX B YCHAOBHM 3a4aud Benwumu a, a, b, b,.
Cuavana Haftmem Beauununy n. M3 momobus TpeyroibHHKOB
ECF w NDF uweex; .
n—>b b
a—a, a'
OTKYJa

n=b-|—b—‘(a——a). 2)

Tenepb 3ameTHM, u4TO TOuKa C, nonane'r BHYTpb OTpe3ka EF,
ec/ BHIIONHSIIOTCA HEPaBeHCTBA

b—b, <x<b.
n
TMoxctasus ciofia £==5 C U3BECTHEN "3HAUEHHEM 72, MOJY4YnM:

—b,<g+ghla—a)<o.

OTn HepaBeHCTBAa HeTPYAHO NMpeobpa3oBaTh K BHAY
a b
—1<g—g <L (3)

Tlpu wapywennu nesoro HepasencTBa Touka C, nomagaer Ha
orpeaok ME, a npasoro-—Ha FN.

Oxonyarensno nonayyaem cnefyiouit peaynwsrar: ecaum mas
Rannuix a, b, @, b, Bunonnenn o6a nepasenctsa (3), TO Bep-
mwuna C, NpAMOYroNbHMKA HanGoibmell MAOULAfH JNEXHT BHYTPH
orpe3ka EF, a cTopoHa X 3TOro NPAMOYro/ibHHKA BHYHCAAETCH
no ¢opmyne

x—2+2l (e — ,’);.

ecn HAapyulaeTca JeBoe HepaseHcTso (3), To Beputuna C, coB-
nanaer ¢ Toukof E, a ecin npasoe,— TO ¢ Touxo#k F.
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392. IlpoeemeM OKPYXHOCTh, NPOXOASILYI0 uepe3 TOUKH A
n B n xacaromyiocs Bropolt croponn yraa (puc. 128). Touxa
Kacauus H GyleT WMCKOMOH, Tak Kak i /Mo6oit Toukn C’' na
sToit mpamoit yron AC'B name-
c psieTcss noaypasnoctbio ayr AB u
e 4 A,B,, Toraa kak / ACBusmepsercs

v nonosuuolt ayru AB.
3amernm panee, 410 (OC) =
=0B-0A. CnenoBatenbuo, 3anaua
cBenach K M3BECTHOMY [OCTPOEHRIO
Cpennero reoMeTpHYECKOro JUIMH
Puc. 128, " IBYX JAaHnHX oTpe3akos OA u OB.

398, PaccmoTpHM Tpil BO3MONHHX CAyYas PacnonoKenns
orpeaka AB oTHocuTenasHo /.

a) AB|l 1. JOns noGolt Toukm M -mpamoit / iMeem
|AM— BM| =0, npuuey cyulectByetr TouKa M,, ans KOTOPOH
|AM, — BM, |==0. IDta Touxa ABAAETCS OCHOBAHHEM NEPNEHAN-
Kyaspa, OMyLieHHOro u3 cepexnnu otpeska AB na [, Toukn M,
anga kotopoit Beanunna | AM-—BAM| umena Gu nanGoanuee
3HayeHue, He CYULeCTBYeT. IT0 caedyeT 3  TOro, YTO
|AM — BM [<<AB u paseucTBo BO3MOKHO JHMDL B Cay4ae,
Koraa A, B n M pexar Ha oauoii npsMoi.

6) AB | I. Tax kak |AM— BM|<<AB, 10 Aas TOuKH me-
peceuenus npamoit / ¢ npamoit AB sennuyuna | AM — BM| npuser
HauGonbulee 3HaveHne, pasuoe aaune AB. Touku M, mas kotopoit
Bennunna | AM~— BM| 6una 6n naumenbuieli, He cyuiecTByer.

B) IlpamMas AB He napannenbHa M He nepneHAMKyaspha K /.
Sleno, yto | AM — BM| npumer naumensuiee auadenune, ecam M |
eCTh ToYka nepeceyeHus / ¢ nepmeHANKyJASpoM K oTpe3ky AB
B €ro cepemnne. HanGoabwiee suaueune |AM — BM| npumer
TOrna, korna Touka M Oyner Toukoll mepeceuenns AB ¢ /.

394, Ilycte MN —xakoe-uuGyib MNoAONeHHe cekyutef,
AP||ON n AQ||OM (puc. 129). :

Beezem cneayoune o0o3HaueHus:

x==naowmans /\"'APM, :

y=naowans A AQN,

¢ =nnowans A\ APQ,

S==nnomans /\ OMN,

a=AM, b= AN, -
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[ ]

Mmeem:
S=2+4x+y.
fcno, yro
x_a y_.b
e b o a”
CnenoBaTensHo,

S=O’(2 +—:—-+-E')—_=4G—l—c(aab) .

Haumenpmee - snavenne S==46 noayyaercs npu a=>5, 410
Tpe60BaNOCh AOKA3aTh.

Puc. 129, _ . Prc. 130.

895. Mycts a-f-b==¢ (puc. 130). ITo Teopeme KOCHHYCOB
c*=a’-]-b* —20h cos p=a’ (¢ —a)* — 2a (¢g—a) cos p=
= ¢* -} 2a* (1 -} cos ¢) — 2ag (1 -}~ cos ¢) =
1— )
=g c°5?+2(1+coscp)(a———-)

TaK KaK g 1 9 HEH3MeHHH, TO HapMeHblliee 3HAYEHHE C 6y1I8T

a+b

, T. €. NIpH a==2>,

=3
np” 2 -

396. Tlepeoe pemenue. Paccmorpum /A ABC c ocHo-
Banvuem AC H o0603Hau#M uepe3 @, H, ¢ IMHHH CTOPOH, MPO-
THBOJIGKAIIAX  COOTBETCTBeHHO yrinam A, B, C; nonoxnm
a-tc=p. : :

H3 coortHomennft

a ¢ __ b
sinA~ sin(A-}-B)~ sinB-
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ETPR

HaxoanmMm: .

_ sin 4 sin(A4-B) __ b . B
=b+4bptb—p— =b+ Bs1n~(A+2).

sin =
2

Taxk kak >0 u sin—g->0, TO p NpHMeT HanOoAblliee 3Haye-
HHE IIpH :
A B = '

TT= |
B atom cayvae A=C n /\ ABC paBHoGenpeHHHii.

Bropoe pemenue. [TocTponM Ha NaHHOM OCHOBaHHH AB
CerMenT, BMeljalmuik maunufl yroa g (puc. 131), u paccMorpum
JBa TpeyroibHHKa, BNHCAHHHX B 9TOT CErMEHT: PaBHOGeNpeHHbii
/\ ADB, nepasnoGenpennnit /A ACB. M3 Ttouku - D-paguycou
AD=DB onuiuen OKpyxHOCTh, mpoxomxumM AC A0 nepeceyenus
C OKpy®HOCTbIO B TOuke M u coemunum M ¢ D u B. Tomyuum:

AD—4~DB=AD--DM > AM= AC-}- CAL
Ho 8 A BCM
/L CBM= / ACB— / CMB= / CMB,

Tak kak / ACB= / ADB u uauepserca ayroit AB, a / AMB
uaMepseTca nonosunolt nyri AB. CnemoBarensHo, CM=—=CB u
u AD---DB> AC-}-CB.

d

[y

N

Puc. 131. Puc. 132.

397. OGosnaunm uyepes R, H R, pamuyCH OKDYKHOCTeH,
ONHCAHHWX COOTBeTcTBEHHO OkoA0 A\ ACD u A BCD, a taxwe
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"nonoxum / ADC=¢, AC="0, BC=a (puc. 132).  Vimeem:

b
2R,_—;ﬁ;,
_a _a
2Rz""sm (r—¢) sing’

b .
OTtcrona g— Panuycu R, n R, OGynyT HauMeHbHIMMH TOrna,
2

3
Korla @=—

55 B 9TOM cayyae D——ocuoaanue BucOTH CD,

B. CTEPEOMETPH(

1. 3ajaun Ha BEIYHCJeRHe

398, MNycts a— cTopoHa ocHoBanug, d— Auaronane Go-
KOBOl rpanu npuame, /— Gokosoe peGpo (pnc 133) Humeem:

a’ V&
I . a ;
Ha A A,BC, clelyer, uTo & a=dsin - . Moatomy
A [
I=Yad —ai= ]/1—-4sm - ! '
2sm—- .
3
H, CJeX0BATeNbHO, _', !
VT DEEE— 2 o
v:-—a—,ﬁé— 1/-1 —4 sin?=-.
8 sin - 2 ‘
Orciona 16 N v b sty )
3 8v sm-— ¢

-z é
3— 120t L - 12sin Puc. 133,

399. Hyc'rb H—BucOTa NHPAMHIH, a—-mnﬂa CTOPOHH
CHOBaBNd.
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- PaccMaTpuBas n0R0GHme - Tpeyroabruku OMS u ABS

(puc. 134), uahimesm:
. . i
e Lt n
a H )
vz

Ananorusno us Tpeyronsunkos OKS u CBS nonyumm:

(2)

T4
Puc. 134,
Pasmenns nouneuno pasenctso (1) wa (2), Oynem umern:

H*—4rn* _ h
H =4 py2"’

OTKyAa
Ho 208
Voo —nt’
IMoxcraBus 510 Bupawenue B (1), Jerko Hafme:,
. 2 8b2h2
==
B utore ans o6beMa V nonyuaem BeipaxeHue
V__lg . B
3 (hZ_bz)V'zbz__hz'
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400. IMyctse H-—BHCOTAa MHPAMHAM, , X — BHCOTA .GOKOBOM
rpaHy, nposeneHHas M3 BEPIIHHH MHPAMHAH, R — paanyc Kpyra,.
BNHCAHHOIO B OCHOBaHNE, [ — pajnyc KPYra, OMHCAHHOTO OKOJO
OCHOBAaHMSA, @ — CTOPOHA OCHOBaHud. W3 noZoGna Tpeyronvusu-
0B CA,B, n CAB (puc. 135) nonyyaem:

H—=h__R
H —r?
TCIOAA
hr
H =r=%"
' R
o u3 A ADB umeem r= —, W mo-
€0S —
n
h
ToMy H= ——, Puc. 135,
1= COS-"T .

aK Kak, Janee, AN NJOULaAH OCHOBanug M 00beMa mMeeM
nenyiomne GopMyn:

1

Soew==ni r* sin ?’; u V——-*% Soealty
0 N
W,
, Hn sin 27:-‘

OXCTaBngs Cloja HalileHHoe BuipakedHe s /4, maxommms

n
—— . GV(I-—‘cos—,-t-)
izhsingl:
n.

3 —3 a T
X Kak, nanee, x=V R*-}-H* n 5—-—rsin -1 TO 6oxo-
f MOBEPXHOCTh PaBHA

1 O Y4 ey
n 5 Xa==nrsin— VR‘ -+ H*,
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-

" WJIH OKOHYaTeabHO
. T
Sﬁon"_:’z sin n X
w w
6V(l~—-cos—) 3V(l—cos—~> .
n n h

3 {-
nh sing-: nhtg—E (l—cos f—)
n . n i

X

401, Tlycte M u N — cepenuns peGep ES u DS (puc. 136);
nerko Buaets, 4t0 AMNC — tpaneuus, u6o MN || ED, aED || AC.

OueBHANHO TaK¥ke, 4YTO
1
MN-——?q.
Henonbays  gopMyny ang  wBag-

parta. MeauaHso  Tpeyroabauxa (Cm.
pemenne 3azaun 342), Haiimes:

V8 F 24
’ : CN = — 5
s Hanee,
AC 3=
KC=—=gqsing; o
Puc. 136. ndo AABK:%. Ecnu KL—otpesok,
COeRMHAIOWHUA cepeluHn oOcHoBanuil Tpaneunn ACNM, 1o .

L A== s

— ]/bwizq*__qz (1'”5“44—1..%)’:

_ ViFEFag
=7

(Mu BOCIO/b30BANUCDH 34€CH TeM, YTO sm 10 V54+1 ) Taxm
06pasoM, HCKOMast naouLans '

Seex =5 (MN -} AC) KL._—(2+1/5) Va5 3¢
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402, Tlycte E u F—cepenunu peGep npaemnbuoit Tpe-
yroapHoit nupaynau SABC, D — cepeanna ovpeska EF (puc. 137).
Tak xax SD u BD nepnenmukyaspun x EF, 1o 2 SDB nps-
moll. Tponoawuns SD no nepeceuenyd ¢ npamoit AC » Touke A,
paccMoTpuM  Tpeyroapink  MBS.
Touka D, ouesunno, AeauT oTpe-
3ok SM mnonoaaw. Tax xax, kpome
Toro, BD | MS, TO TpeyroabHnk.
MBS pasnoGenpennnii; SB— MB.
HycTb cTOpona ocnoBanust nupaMuaL
pasia a. Toraa

SB=/HB=a12/3—.

Bticota GoxoBo#t rpann

SM=V3SCc=cm=12 Ve

2
MostoMy nnomans GoxoBoil rpann AN
o {
3az~'/_ / lod,
S6OK AN
1! .
/
M TaK KaK MNIOWAAb OCHOBaHHA g N :
] \
S _.a V3 . ”/I : AN
OCR [4 A
’ i \
St : C AT
R oo V 6. l/ - |-
R A A
el
403, TIlycte a—annwna cT0- ‘

poHE KBAZApaTa, NeKALUEro B OCHOBA- Puc. 138,
HuY npuamu, /-—gauHa GOKOBOTO
peGpa npuaMbl, d-—anaronans GoxoBOl rpamm (puc. 138).
OGoanaunm uepes S, MIOWAXL CeyeHH:; NeFKO BHAETb, 4TO
NOJHASL NOBEPXHOCTh NMPH3MH pasHa 4(S—S..,); NO3TOMY AOCTa-
TO4YHO onmpeaemits S, . Mveem:

S, =—é—d’ sina; a..-dV§31n—-

I=Vd=d=d l/l ——28in‘-§-=d V cosa.
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Banee, R
S= Sceq+ +2 2
g (sina sin’%"{"ﬁ sin—;— V cosa)-

Orciona
d2'= 28
sina +2sm’ 42 V2sin —Vcos a
I, 3HAYHT,
- Ssina
Sy =

cey

sin a -2 sin’-;—- +2V2 sin -;— Veosa

B wurore mocse ympomexu#i Haxoaum, 4TO MOAHAHA INOBEPX-
HOCTb MPH3MH PaBHA

S =4 (S_Sceq)z

noai.np
2 + V2cosa

0s -2-—{—sin¥;-—|—]/'2cosa

;48

404. CTopoHa OCHOBaHHS MUPAMH
au paBHa g=—=2rsina (no u3BecTHOl
JeMMe K Teopeme cuuycos). Bokoso
pebpo (puc. 139)

a1 —9 a
ch. 139. =5 7= rcos?.

2
sin —-

2
IToaTomy BHCOTA nupaMuasl pasia
2 (aV3 " @ sifa
h= -l/-l ( ) ___2,1/(:052.-’2-— 5

I CeAoBaTe/IbHO, 00bes NHPaMHAHW pabeu

: .
V= 3 e Vg.::%— sin? a 1/3cos = —sin’a.
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405, Tycts ABC'D’ — yxaaannoe ceuenne nupamuna OABCD:
Yepes sepminny O nupaMuaH H CepelHHy ee pe6ep AB u CD npo-
BefleM BCIOMOraTesNbHYI0 ILIOC-
koctb OPN (puc. 140). B pas-
HoGexpeHHOM Tpeyroibnuke OPN
Goxosue ctopont OP u ON

a
PABHE 5.
Tpumensist TeopeMy CHHYCOB K
TpeyronbHuky OPM, naxoamm:
OM __  sine
OP ~—  sinda "
ax kak D'C’[[DC, 1o .
v OM___  sina
D'C' = DC—OTV—— Q —— . Puc. 140

sinda *

pHMeRnas TEOpeMy CHHYCOB K Tpeyroishuky PMN, Haxoaum

PM . sin2a
PN — sin(x — 3a)’

-

OTKyna

sinfa
PM_:as—im.

. Temepb' nonyuyaeM HCKOMYIO
nnowans cevenuss ABC'D'":

1 - ’
S=- (AB+DC) PM=

:=-1-(a a sina ) sin2a=

o

sin 32 / “ sin 3a

__ gsin*2acosa
- sin® 3a

Puc. 141,

406. ﬂonbayﬁcr) 0603Ha-
CHHAMH PHCYHKA 141 paccmorpml-l— yacte uepraxa OSBMN.

H2 COCTOMT M3 asyx mnupamua. [lepsas nupamuna umeer
cHopansne SBM n Bepunmy O; ee o6beM pased

a*h
=3 L so. Ssem =7z .
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Bropas mupamuaa mxeeT ociosande BMN u Bepunny O; ee

oGbem Oyner V,._ 24

v=8(V,+V)=5"

. Taxnm obpasoM, oGbeM uepiaka pased

407. Nycte R —pannyc Kkpyra, OAHCAHHOrO OKOIO0 OCHO-
Banng. [lo ycnoBuio 3a1a4u OH COBNAZAET C PamHYCOM KPYrow,

P OMHCAHHLX OKOMO GOKOBHX rpanefi.

- . nHpamuan. Myees:

T ™
b_—_Rcos-;, a=2Rsm72—;

¢ Tnoufaxs OCHOBAHIUA paBda

a
: = nuR? sin = cos —
Puc. 142, Socn == #R" sin — cos —-.

U3 rpeyroabuuxa ABC (puc. 142)

b=R+ Y R—(§)'=R(14csZ),

CIeA0BATECABHO,
n s ‘n
S, ——ah=nR?sin— -—_
) h R sin — 1-}-cos —

I, 3HAYHT,

Sycu 7+ Sgox =R sin ; (1 42 cos—)

R__
l/ sm——l—sm2——")

Tak xak, kpome TOrO,

H—.:Vh’—}—b‘-—:R V 14 2cos %'—}—ZCOS’—S ,

Tosromy

OGo3nauus 4epes @ CTOPOHY
ocHopannd, a uepe3 b-— anodemy
ocopanus. [lyctb, Hakosew, f—
BHCOTZ GOKOBOH rpaHi, OnyuieHsas
13 BepuliHb NHPAMHAR U /7 ~— BHiCOTA
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10

221‘"

' 1
(l+2cos — 2 cos? —)'2- sin® =~

1
V= 3 Hsocu—_

2(

M' w

6 (sm—— -+ sin '2—1-)

408. TlposepeM mnockocth uepez pe6po SA u Touky N —
ocHoBanne nepneHauxynapa-AN k otpesky BC (puc. 143). Ilycrn
NM —sgucota tpeyronpuuka ASN. Otpesok NM, Gyayum nep-
nennukynsaper ¥ AS u BC, oueBnano, pasen d. OG603HauuM
Yepe3 4 CTOPOHY OCHOBAHHA TMupa-
muay. Torma

SA=—-—12 . ,
2Siﬂ-§-

BHCOT2 TMHPAMHIM PaBHA

O=VSA‘—AO’=

=

GSm—Q-

ax xak AN.-SO=AS.d, 10 |

_ 6d
V3 ]/9 —12 s'in’-%

pesyibTaTe MMeeM:

1 a’ﬁ
d’
3(3—4sin=-;—) sm%' . Puc. 144,

409, [lycts AD=a, BC=="5 (puc. 144). IlporexeM oTpesok
F, coennnsaoumnfi cepeausHsr = ocHoBayuit Tpameuuu. Ove-
HAHO, HYTO JAByrpaHuuwit yroa, npuserawiuéi ¥ AD, Menbure
na, npunexattero k BC. Ilycts / SEO=u; Torna /SFO==2a,
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Hnmeen: Co .

. SO=0F-{g2a=0E-tga.
Ho e ) P

=Tt L — 2y

OF__.2.tg2, QE._2t

D

vf-e

b

31 MH DPHXOANM K ypaaﬂeumo atg a_btg 2, pewus Kmopoe,

Hafinem: |
. a—2b *)
fga= 1/7 -
Hanee, nonyuaem:

SO=OE-tgaiitg—;; -l/d-—2b; |

a

S, = “+b(05+0F)_(“+”) g2

2 ?
11, Hakonel, o6beM MUPAMHAL DaBeH

__ a7, 2 @ 1/ 37
V__——:_—m——tg”—ilfa(a 2b).

410, [yctb S — Bepuina mupa-
MuIM, SO-~—sacota, BN=NC
(puc. 145). OGosuauuM CTOPOHY

OCHOBAHNST mipaMHan vyepe3 a. U3
Tpeyronpiukos SON n SBC nmeem:

KM__OM.cosf _ EF__
ON~™ ~ON ~— BC
M
——"—"——:l» (1)

Puc, 145. npuuen ON—-—al/—g‘ .~ Orcona

EF=k\a, OM= 1;3 osp % Tnomans ceyenns paena

L{AD+-EF) M=

=.;. @at1a) KX L 2, VE o)

2 cos {i = Zcosp

%) D10T pesyiabTaT NOKASHIBAET, YTO B cayuae a<2b sajaya Tepae
CMBICA,
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Maomane OCHOBaHHA, KaK mnjaoulaab npasHjabHOro IeCTUYTO/b-

aty3
HHEKA €O CTOpOHOM g, pasHa G- 7 3 WCKOMOE OTHOmIenHe
naomwanet pasto -

‘V(lm_l(l—k?,). o | (2)

CnenoBaTensro, 3anaya CBOZMTCA K HaxoxaeHumio L. Has
oToff Hen® monoxuM SNO=¢p. Toraa no Teopeme CHHYCOB
u3 A\ SoM MOy ¥

: sin( ——B) »éosﬁ
SM=30—mg+a = Ome+a-

Tak kak SO==SN-slngy, 10

__cosBsing 1 ‘
. l" (9 Ifigfcge’ _ @)

Ocraercs Hanm ctgcp BametM ana 3700, 4TO

SN:: a olg 2 ON aV3
S0=VSN —ON=2%} gt +—3

, CIE/lOBATENBHO,

0ACTAaBUB 3TO 3Hayenue B ¢opMyny (3), noayunm:

"]/Cig’%--—-ﬁi
V gt =34V Fgs

411, V3 nexotopo#t . ToukH S,  OTAHYHOH OT BepurHH C ¥
exaimeli Ha ToM H3 peGep TPEXTPaHHOTO Yraa, KOTOpoe He
BASETCS CTOPOHOH IMOCKOro yria o, OMYCTHM MeprieHIHKyaspHl
Bnu SD Ha CTOPOHH yxaaanﬂoro IVIOCKOTO YIAa ¥ mnepnexnu-

A=
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"kynsp SA Ha COOTBETCTBYIOWYIO TpaHb (pHC. 146) OGoanauum
HCKOMHE YIAB vepes B, uy,: :

ASC.B'-"‘YU LSCD=§,.

nyCTb nazee, S ACB=¢', / ACD=q0". [lonaras CA=a,
s M3 NPAMOYrOMBHHX TPEyroAbHH-
k0B CBA, SBA n SBC unaxoauM

t __SB__ _ asind
L =B Tcosycos @
=secyiga’

AnazornyHo nozjyuaem:
— "
tgB,==secfiga’.
3anauya csejachk,” creloBateb

HO, K HaxokneHnio tga’ u tga”. Uveen «' - a”==a. Buuncas
Pa3ubiMH CNOcoGaMit 0TPe30K SA, HaXOMiM: .

SA=asina’tgy

Puc. 146,

H
" SA=asina" tgf.

Otciona sina' =sina” tgfctgy u, caemosatenso,

sin o’ =sin (& — )tgg__(smacosa — cos a sina’)tg B cigy.

B pesyabtare, pasnemm Ha cosa’ ofie yacTu NocaeAHero p
BEHCTBa, NOIydYaem:
sinetgfcigy
tga’ = T tt-cosatgfctgy’

Mensas mecramu B u y, uafime:
sitatlgyctgh

{Fcosatgycigh"

Takum 06pa3oM, B HTOre MOMy4aeMm:

tg «”

sinatgh cosec 1 ;
8= I4f-cosatgfetay’

sinatgy cosec
g, = 14cosa tgyctgp®
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412. Tax xak cyMMa BHYTPEHHHX YIIOB MPAaBH/BLHOLO MHO-
TOYrOJbHHKA PaBHA TZZ, TO YHC/IO CTOPOH MHOTOYTONBHHKZ PABHO
n--2. Ilycts PQ—Bhuicota nupaMuan (puc. 147). PaceMmorpum
KaKylo-HHO6yAb G6Gokosylo rpanb mipaMuan /\ QAB u ee mpoex-
LM HA  OCHOBanWe, T. €.
A\ PAB. W3 ycnoeus  3agaun
crnenyert:

Saras__ 1

Spez  k

Tax Kak NAOWANH NaHHLIX Tpe-
YyTONBHHKOB OTHOCATC KAk WX
BHICOTH, OMNYylleHHHe Ha ofilee
ocHoBanue AB, TO AnM Kocu-
Hyca ABYIPAHHOTO yria npH oc-
HOBaHHI HNMeeM:

P, 1 .
cos p= (—)I—I§=? . Puc, 147,
Orciona caexyer, 4ro anodeMa OCHOBaHHS nnpa\mllu paBHa
d=hdgo=H—u-—
| go= Vi k”
Tanee, HaxoAuM cropouy OCHOBaHHUS
2h ;
sz g7 + 2°
Tak KaK niouiais ocuoagﬁxm
| :
== —2—' (fl + 2) ad,

TO o0beM IHpaMHAH DpaBed

Puc, 148, ey et n
) _ V—-.--Sh—-—-3 B—1 tgn+2.

413, MMonyyentoe Tend ecTb OKTasAp, BEPUIMHH KOTOPOTO
axoUsITC. B LEHTPAX CcHMMeTpuH rpaHeli kyGa (puc. 148).
6beM OKTa3lpa paBeH YABOeHHOMY oOGbeMy mnpasuiabHoft uye-

upexyronssolt nupamuan  EABCD  BucoTH -‘%— € MN0IA/BIO



334 PEMIEHHS ¥ OTBETH, FEOMETPHH (CTEPEOMETPH1)

, | .
ocuosauns ABCD, pasHoi 7 a*. CnenoBatenpHo, HCKOME OGDbeM

paset

1 a 1, a
2. 5o pat=5

414. Tlycre A, BC,D — naunnit terpasnp, ABCDA,B,C,D, —
napanaenenunen, NOAYyYeHHHH YKaszaHHHM TNOCTpoenneM. Jlerko
€000pa3nThb, 4TO peGpa TETPAIAPA ABAAIOTCH AHATOHAAAMH GOKOBHIX
rpaneit napannenenunena (puc. 149). TeTpasap MoweT OHTb

noay4YeH ynaneHHeM H3 mnapan-
%  nenenunesa YeThpex PaBHOBENM-

kux mapamun: ABDA,, BDCC,,

ABCBu ADCD. Tak ka
... 00BbeM  kaKIOR W3 nupamul,

i
O4EBHIHO, PaBeH - o6beMa nma

pannenenunena, TO. OTHOLICHH
obpema V, mapannenenunena
o6vemy V. 1eTpasapa pasuo
Va Y __3
Ve 4.
* Vo — ’G_Vn

Puc. 149,

415, Jlerxo BHIeTb, YTO HAPYKHHE BEPUIMHH TETPA3APO
JexaTt B BEPUIMHAX HEKOTOPOro kKpagpara. HT1oOW onpeaeiuT
JNHHY . €r0  CTOPOHH, NpoBeleM :
yepes ‘BepuiMMy S AUpPAMHAH M ye-
pe3 HapywHyi0 BepuinHy A OZHOrO
H3 TETPasApOB MIOCKOCTb, Neplen-
JUKYISPHYI0 K OCHOBaHHIO YeTHpex-
yroasHoil nupamuan  (puc. 1580).
INocaeauas npofiner uepes ocHosa-
pie O BHCOTH MNHPaMHAH, Yepe3
ocuoBanHe Q BHICOTH TeTpa’apa u
yepes cepenuty N pe6pa KL. Ony- Puc. 150.

CTHB HA INIOCKOCTb OCHOBaHMA mMpa- ~

MUAS  nepnesmukynasp AB, pac- .

cMoTpuM  yeTupexyroasHHk SOBA. Ero ctopona OB sapaserc
NONOBHHOA AMaroHany ynOMSHYTOTO KBaZpaTa M NOAIENUT ONp
nenenuto. Jlerxko, oanako, o6HapyxuTh, 410 SOBA — npam
yroabuuk, B camom nene, nosoxus  OMS=a, / ASM=

———m———aW

Qlecee
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Haxooums -- - .
N 1 . ,
oM Pl 3
2
H
V3,
_Qs._3°% v3
cosf=Frm= =T,

[Tostomy SA m OB mapannenbHH M, ClEXOBaTENBHO,
Taxum 06pazoM, HCKOMOE PACCTOSHUE PABHO aV2.

335

416. TlpeanonownM, YTO ceKywas IVIOGCKOCTh NPOBEJeHa Je-
.€3 HEKOTOPYI0 TOuKYy AWaronann HP nanxoro ky6a (pwe. 151).

' aCCMOTPHM CHAYyana Te ceveHud,
OTOpnle TepecekalnT aAuaroHans B
oykax orpeska OP. Bunenum ce-
enne QRS, npoxopsuiee yepes Tpu
epmuHn  Ky6Ga; OHO, OYeBHAHO,
PUHAMNIEHHT paccMaTpuBaeMof
0BOKYNHOCTH. DTO paBHOCTOPOHHAH

peyrombHuK co croporolt a}/ 2.
eTPYAHO BHIYHCAHTH, YTO PACCTOS-

ne JaHHOTrO- CEYeHHd OT ILEHTpa.

‘y6a - paBHO 2 V

aV?T
6
a0TCA paBHOCTopOHHHe TPeyronk-

. Ouesnaso, !rr_o

x>

B CeUGHHWH mOAY-

4 : £~ $

Psc. 151,

Y

ukn. Tak. Kak OTHOuIeHHE CTQPOH- paccmrpnaaeuux Tpe-
O/IbHUKOB. PaBHO OTHOUIGHHIO HX pacCTosHuB xo ToukH P, 10

MN_ _ OP—x_
R~ aV3—°

"OP —

_aV3

2 t
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HaxonuM:

———V2a——xV6 - (1

>x =0, 70 B ceyeHu NO.1YYAIOTCH LIECTHYTOb

Ecnn xe

HUKN ABCDEF.

Cropount wmecruyroasinka AB, FE u CD coorBeTcTBeHH
napainesibinl ctoponam QR, QS u RS pasuoctoponnero Tpe
yroashnka QRS. TlostoMy npy npogo/keHHH, nepecexkasch, OHl
06pa3yioT yras B 60°. Yuurnsas emie, uto AF || CD u 1. A
MB TIPHXOAMM K -3aK/MIO4EHHIO, YTO BCE Yr/bl [HECTHYIOJAbHHK
pasan  120°, Jlerko sBumeTb Takwe, 410 AB=—=CD=—EF 1
BC=DE=AF (caeayer npuusaTh B pacyer, 4TO CTOPOH
WIeCTHYrOMbHUKA OTCEKAIOT Ha Ipansix pasnobelpennsle TPEyroio
HHKH).

HOast toro uyrtofel HaftTH MIHHH CTOPOH IECTHYrO/NbHHKA
NPOROMKHM  CTOpoHy AB 11ecTHYroJdbHHKA L0 [epecedeHi
B Toukax M, u N, ¢ npogomxeunsmu pebep PQ u PR. Imun
otpeska M N, Mower OwiTh, OveBHIHO, BuuNCAena mno ¢op
Myae (1). 3uas M N, naxomuM oTpesox

BNI=(V2 MN ——a) 3=5V2—xVG.
Otciona
AB=MN,—2BN,=3 V24 xVE (

Cropony BC moxuo 6uno GW onpegennts axanornuno. H
TPYAHO, OAHAKO, CO00pasuTh, ut0 BC= BN, u, ciepoBaTensH

BC:—.%V?—xVE. (

OTMeTHM, YTO B CeyeHHH C MJAOCKOCTBIO T, NPOXOnsille
yepes 104Ky O, NnoayuaeTcs nNpaBUAbHBIE LIECTHYrONBHHK (Cb
dopmyas (2} u (3) npy x=0). BepwuHH STOr0 LIECTHYTOJ
HHKa JexaT B cepeauHax pebep ky6a (puc. 152). Jlerko B
JEeTb, YTO eCnH OJHY M3 JBYX uacTeli, HA KOTOpHE IUIOCKOCTH
pa3busaer Kyo, noaepnyrb Ha 60° okono muaronamu OP, T
IECTHYTOABHHK CODNGAET ¢ caxuM coboff, u MU moayumm I
CHMMETPHYHO pacnonoxceHHux OTHOCHTE/IBHO MJIOCKOCTH T8I MH
rorpaunnia. CnexoBaTenbHO, CEYEHHE, MEPECEKaloUlee nyaroHan
B Toukax otpeaka O Ha pacctoshmu X OT Touxku O, moa
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yaeTcs M3 COOTBETCTBYIOUIErO CeYEHHT Ywe PacCMOTPEHHOH
COBOKYMHOCTH CEKYUIMX IIOCKOCTeit noBopoToM Ha 60°.

'S‘

£ 2
I3 7
3l
F e
0< >4
\A* /V{,
\ .
Puc, 152. . . Puc. 153.

417, B npoekIuH NOAYUNTCH NPaBUAbHE 1ECTHYTOABHHK

€O CTOpPOHOMH, pasHoOf a}gﬁ . Yto6H B 3TOM yoenutncH, yhoGHO

NpeacTaBuTh ceGe pe3ynnbTaT NPOSKTHPOBAHHS BCEBOIMOMHBIX

cedenuft xy6a, paccMoTpeHumx B 3amave 416 (cm. pme. 151).

Bce ‘ykasannue cevenus MpoeKTHPYIOTcH Ge3 u3MeHenus paawe-

POB, H MBI MOAYYHM (UTYpYy, NOKa3aHHyl0 HAa puc. 153.
[lonvayach Tem, 4TO CTOPOHA TpPeyroNbHHKA RQS pasna
2 U3 Tpeyroabhuka GOS naxomuM:

Vs a Ve :

._____ ot
OTKyna GS_ V . Tak xax pnanee CTOPOHA UPABUNBLHOTO

. S ‘g aV2
wectuyroabuuka A B C D EF, (M. puc. 152) pasua 50
0 MCKOMOE OTHOIEHHE TMIoLlanell OKAa3WBAETCA PAaBHLIM

(ﬂ/a)*, aVz_)’__i
3 /) \"2z /7%
418. PaccmarpusaeMoe Teno 'c_oci'am'xeno H3 nByx' nupaMux
obwmnm ocxosanneM KMN (puc. 154). Brcoty OR Humueir

12 B. B. Jluackud n zp.
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NUpaMHAN Jierko HafiTH, ONycTHB M3 TOYkH P (cepeiuust CTO-
pount KN) nepnenauxynsp PD _na ocuoBanne mipamuasl. Toyka D
MpH STOM pasfeauT 0Tpesok QL momoaam. Mcnonsays stot daxr,
n3 A\ APD nonyqaem:

PD__DA__ 5 ‘

RQ QA

Orciona RQ=-4— PD, u, cienopatennio,
a V 6
or="trp=1.10)/ I

Mu BOCHOMB30BANHCHL 3/ECH -reM, YT0 B npammwou TeTpasape

BHCOTa paBHA Q ]/-—z- . Hckomnii
atV?
80

o6beym pasen V=

Pic. 154. “Puc. 155,

419, Mycte NQN,Q, u LML M, —napannenbubie Ceuexu
apusmu  (puc. 155), @ —anuna puarosann AC  OcHOBaHH
H-—pnuna otpeska KK,. Toraa nuowaab mepsoro CedeH

paBsa

Mnowans BTOPOro ceuenus Gyaer

1 1
St=5 PT (A,C,+LM) - P,T(AC,+L,M,).
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Ho

- .

AC =a, LM=

H,

INEREENE

LM=3a, PT=
PIT=-£- H,

YTO JIETKO YCMaTPHBAETCA M3 MOJOGHMS COOTBETCTBYIOMUX Tpe-
yroibHUKOB. B culy STOTO nonyuaem:

i S'::-:—éal'l
M, CAENOBaTENbHO,
T
S -—-ﬁS.

-3ameuanne.r D1a 3a7a1a MOKET OHTH BECbMa MPOCTO

emiena  JIPYTHM 1yTeM, €C/HH [NPHHATH
-0 ‘BHHManne gopmyny )
=35 cos ¢, (1)
rie S-—miowaxp HEKOTOPOro MHOro-
rOJIbHHKA, . PACNONOKEHHOTO B IIIOCKO-
14 P, S — [0Laak NMPOEKIHH ITOrO
HOI‘Oyl‘OJlI:HHKa Ha TIOCKOCTh Q, ¢ —
ron’ Mexay naockocrsmu Pu Q.
Cornacio dopmyae (1) niaoumann pac-
MATPHBaeMHX B 337a4€ Napa/lIeAbHHX -
eyeHnt OTHOCATCH  KaK mnJoOMAAM HX
poekuut, U HAUWA 321a4a CBORHTCA K HAXOKACHHIO naoutaneil
Byx curyp: L MCMLA i N Q,CQNA (puc. 156). (Byxsn co
TPHXaMH odoaﬂaqamr MPOEKUNH COOTBETCTBYIOLIHX TOYEK HA
CHOBaHHEe NPH3MH.)

- "420, TIpuMeM r©paub- ¢ TACHIAABIO 'S, 3a ocHosanne "ABC
annoft mupamuan ABCD. Tlycrs DO——Bucora MUPaAMBIL,
DA,, DB,, DC,—BHcoTH GoxoBwx rpauel (puc. 157).

ﬂo TeOpe\le o Tpex nepnenmgkyaspax OC, | AB, O4, | BC
OB, | AC, B cuny uero yrau / DC,0, ADA On _/_DBO
BASIOTCA  AHHeARLMI yFAaMu COOTBeTCTBy!Oll.le IBYrpaHHBIX
708 H MO ycJOBHIO 3aiaun pasu. OTCloAa.cnenyer paBeHcTBO
peyroavuukos DOC,, DOA, w DOB,. Nlas yno6cTBa BHynC/e-

2#

D - a N L
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Hufl BBeneM: caenylollue 0003HAYeHHS: ' S
DO=H, DC,=DA,=DB,=h, 0C,=O0A,=O0B,=r,

Sl +Sz +S:=S

OueBnano, YTO 7 ecTh PagHyc OKPYWHOCTH, Bmucaunoil B A\ ABC.

O6ben mupavuas ABCD pasen
1
V= —g-Sth. A (1)
Ws npsMoyronbHoro Tpeyronb-
uuka DOC, nonyuus:
H=Vi*—r% 2)

Taxi 06pa3oM, 3a21a4a CBOLHTCS
K Haxowzaesulo anodemu h u
Puc. 157 paguyca r.. U3  dopuyau

S,=%ABh H el aHaJOorHyHHX

nafiaeM BHpAXKEHHS 118 CTOPOH Tpeyroabhnka ABC:

AB=2—i§, BC==21, AC==2%.

28 2S,
h h

ChenoBatensHo, noaymnepuMeTp O6yaer

Hanee,

1 8 8,8 S
p=5(AB4-BCH+ACQ)=3 43 +F=7.

' S 25 S 2§,
R R
p—BC:S‘—,fS’, p——-—AC=S‘—h2‘S_“,

1 no ¢opmyne I'epoua
Sy=p(p—AB)(p—BC)(p— AC)=

f——t

- h
Orcwaa

h - h h h*

__ S 5—25, 5-—35, §—25, _S(5—28)(S—25)(S —25)

p Y/ SE=25)§—25) S =25)
VS

3
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Panuye r snucansoil “OKpYyXHOCTH - HalineM w3 GOpMYNH, BHpa-
wawouwel miowans S, Tpeyroabhuka ABC uepes 3TOT pasnye H
nojynepuMerp: o

S
So——pr=7r’
OTKYyIa '
— 7S
r_h§.

lMoacTaBuB 5T0 3Rauenue B dopmyay (2), nomyunums

H—]/h’ — h’——-—- ﬁ Vsi—s

l'IozxcraBnB clofa sHayenHe A W3 pasenctea (3) u BHeCH MOnNy-
yeHHHH pe3ynsTat B dopmyay (1), OKOHUATENBHO NOMYdHM:

1 oot _ond/(§—=25)(8—25,)(S—2S,
V=31/So(3_’—30)1/( )6 =25 )

421, PaspexeM ky6 mnomomaM JHMaroHajbHOH IJIOCKOCTBIO,
NepneHANKYAAPHOR K OCH BPauleHHs, H NONYMMBIIHACS MROTOFpaH-
nuk mosepHem Ha 90°. B pesyasrare BO3HHUKHET uao6pa>xeﬂnaﬂ
Ha puc. 158 xondmrypauus.

Puc. 158.

O6was yacTh CKAaNHBACTCS U3 MPAMOYTOMBHOTO mapanienes
munega ABCDD, A B\C, n npasunsioll mupaMuasl SABCD. Bu- -
coTy napamnenenunena Haxomum ua N BB, T:

_pp_aV2 a
h=BT=2Y2_2,
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Bucora nupamuau

H=a;/_2.—h

=2
=g
Hnoumm: o611ero  OcHOBaHUs napauiaesenunega - 4 mupaMian

pasia a’.
Taxum o6paaom HCKoMu 00beM obueli yacTH paseu

msfo(F-g) e 53],

=a(VZ-3). o

181114

422, Ilycre S —pepunta Koxyca, SO==4#-—BuCOTa KO
nyca, ASB-— Tpeyronpunx, nonayyuswuiica B ceyenun, C—ce
peausa  xopaw AB, AO=r (puc. 159). 3amevas, ur

/. AOC= _p_, HAXOJHM:

CO.—:—S— ctg %—, h=CO tea=

tgactg—g—, r = ag .
2 sin —
[TostoMy o6bem KoHyca pasex
1 tg a cos %

Puc. 159, _ V=gnrh=qf

423. Iyctsh @ — uckomutii yron, / — o6pa3yontas UHAMHAD
I, —o6pa3syiouman Kouyca, r — paxuyc OCHOBaHHi KoHyca
mmupa (pre. 160). Tlo ycaosuio

2xr(f—{—l)__l
wir—4-4)" 4

r4-t
L

]~

-
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Cnenoparensho,
l -
'ty _ 7 ddqega 7
1_}_5—'8,’ I -fcoseca  8'
: r
H, 3HAYHT,

sina -8 cos o —7=0.
Pewmns sTo ypasuenne, naitaem:

sin g = a= arcsin >
‘ =% = ﬂ-5—.

ot
v,
V.
Nt puas— et
r . R R
Puc. 160, Puc. 161, °

424, Mycty o —nexomumft  yron, R — paauyc  ocoBaHA
OHyca, 7 — paguyc .OCHOBaHHA nunuunpa (puc. 161). Hmeem

(puc. 161): 3
2ar® +2nrR r 3
e AR 2(1 +—) f—=.

R

) ;’:—:tgu u,_snaqm, L =1 —tga. B pesynbraré no-

R
y4aeM ypaBHEHHE OTHOCUTENbHO iga:
4tga—12iga-}-5=0.

€lIHB EI‘O, Haxonnm:

t =2 nm t a———!-
go=—= 2 . ga= 2 ¢
erko BHAETH ONHAKO, 4TO tg a— R; '< 1, nosTomy tg ar=—;-

, CJeN0OBaTeNbHO,
1
a—1arctg —.
€3
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425. Tlycts /—nnusa o6pasyiwowefi 1 R ——paanyc oOcHO-
BaHug KOHyca, X — AJMHA pelpa [pH3MH, 7— paxuyC Kpyra,
ONHCAHHOrO OKOJIO  OCHOBaHug

npusMu (puc. 162). Paccmorpust

TPeyroJAbHiK, 00pa30BAHHUHIT BhI-

) . COTOH - KOHycCa, OGpa3syiowel Ko-
Hyca, Npoxojfulel uyepe3 oauy

B U3 BepIUHH NPH3MH, H NpoeKuuei
r « 9T0#1 obpasywulet Ha OcHOBaHue
— % #  Konyca. Mmeem:
Puc, 162, —ﬂla—- = ﬂ .
Ilsinga—x~ r
Tak kak r= — R==1c0s ¢, TO MH NOAY4HM:
2sin -;1- '

. e T
2! sin a sin -’—;-
X == .

Y in
sin—-~tga
“~ ”+ &

CHCJIOBaTeJleO, NoJAHass MNOBEPXHOCTb NPH3MBI ﬁyner PaBHa

=1 it = L J—
S=-nx'clg - -{-nx*=

(141 e2).

. . T
2! sin a sin —
n

==t

2 sin _l_l+tga

426. Pacevotpny paBHOGOYHYIO
Tpanewmio AB,C.D, noayyaomyo-
¢d B pesyibTaTe MNPOEKTHPOBaHHS
nannoit Tpaneunn ABCD wa nmoc- 4
KOCTb, TIEPIEHANKYASIPHYIO K OCH Ui~
auugpa (puc. 163). Tax kak nocnen-
Hff ONHCAHA OKOJMO OKPYKHOCTH, TO

AB, = AK4-KB=AM-4-B,N,=*FL

Puc. 163,
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Hs npamoyronsHoro Tpeyronbuuka APB, nonyuaesm:
2 —
(SR = (559" +#*snt

. .
sin a.__l—:-? H a——arcsml/ib

OTtciona

427, OO6beM nupamuas paBeH CcymMe OGBEMOB mNHpaMii,
KOTOpPHE MOAy4aTesl, eClH COCAHHHTh IEHTP BIMCAHHOTO [Iapa
O co BceMmH BepuiMHaMH mupaMuis. Burcota kawmo# Takofi nupa-
MHAM pABHA PaAHyCy r 1iapa, BIHCAHHOTO B RAHHYIO MHPaMHAY.
Ecma S —nnowans octopanns nupamuns, S, — 60K0Bad nosepx-
HOCTh, TO 0GbeM nupamuaH Oyner

1 L
=3 (S, +9)r (1)
Tax xax, ¢ npyroft cropotn,

V=+#5S,

3
o ans r noayuaeM qaopmyny
$I5 . _ 2
sty @)
3 ycaosuit sazaun cnenyer:
S ._— tg

ONCTaB/AA STH BHpPameHHs B (2), naxomum:

—
na® ctg—“,]/ b — a e
n Asint " =
S Asint— a ]/-4b'——a’cosec’-;
na® T, na at) T s\ *
4 <—4— ctg T2 ‘/b‘—z) 2(a+tg—,-z-V4b'—a')

r—
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428. [lycts a—croposa u b — anodema npasuAbHOTO 7~
YTOAbUNKA, JEKAUIero B OCHOBAHMK NUpaMuid, /7 — pucoTa nipa-
' muant. Toraa (puc. 164, au6)

b=rctg—;- s

a=—.2btg—:-:=2rctg-;—tg-’:;';

naowans OCHOBAaHNA paBha
S

[T
Hanee, H=0blg a=

=rtgaclg % . Orciona 061~

ab__ . m .. a .
W= Ay = nr ig g 5

€M DHpaMIAu

1 a x
V“p=§ nr® cig? sigatg—.

Tak kak obbem mapa V =

4 4
= 7r’, 10

o Y V.3 4
L P =,
Puc. 164, ‘-,—n'j'P_— ~1g'5 ctga;tg -

, 429, Ilycte a—cTopona oCHOBaHMA mupamuau, O-— ano-
dema ocnosauns, R — paanyc OKPyAHOCTH, ONHCAHHOH OKOMO
ocHoBalindA, fi-—— BHCOTA mUpaMuAM, 7 — PaXnyC BIIICAHHOTO B Ni-

Puc. 165.

pamuny wapa, y—enicota 6oK0BOR rpais, NpOBELEHHAR H3 BepLIH
nupamnaus (puc. 165, a u 6). Torpa

I - =
a=— Sitl — Py —_
2R si =, b==Rcos =
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KpoMe ,TOTO . '
2’ « T\
y=R+ 1/R _= R(1+cos—,,).
T
k=Y y* R]/ 142 cos—

) 43 ypaanemm

r b
h—r— y
(CM. puc. 165 6) HaXOIIKM‘
b __Rcos— l+2cos
y+boT 14-2 cos—n-

CnenosaTenbHo, MCKOMOE OTHOUIEHHE PABHO

l—h--l—nab s 14+2¢ :
3 3 _n m-- + os~)

4
. . 4n cos? —,;-

3

430. Ilycts a-—crtopona ocHoBaHust mnupaMuan SABCD,
h —BHCOTA NHPAMHAH, F—pa-
ANYC IMapa, ONHCAHHOTO OKOMNO M-

pamuau (puc, 166). Toraa o .
: _ 4 _ '
V=g :'
ol

A

3y L

3

r -—(‘4—1‘-) .

Ecnu  SE — guameTrp omucauHoro

mwapa, TO M3 NPAMOYrONbHOrO
Tpeyronbiinka SBE cnenyert:

—p————%

(a VE)’___,, (2r — ), E Puc. 166

Tax kak, OZHAKO, 13 Tpeyronbmuca FO,S umeem Ea_hctga
T0, HCKMOYasn a, Haxomm. '
1
P 2r . 1 3v\3
=odga 1 14 2cgie\x)
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431, O6oanaynm yepes. r paguyc BMHCAHHOrO 11apa H_yepes
a nnuny otpeska OE (puc. 167), Toraa

r=atga,

rie o-—TNOoJM0BHHA HcKoMoro yraa {(cm. puc. 167). Cneposa-
TeJbHO, 00beM Liapa pasBeH

D

4
Vy=7gma'tg'a.
Tak xak DO==atg2a, a AB=

=2)3 a, 10 oObeM mHpaMHAH
Oynet
PS5

mep=-3- DO T— ABZ =

=] 3a’tg2a.
Tak Kax no yc/nOBHIO 3aaauil

27V'3
Puc, 167. VL‘:"= ymal)

TO, BHpawkasn tg2a uepes tga, monyuaeM ypasuenue
tgta (1 —tg® o)==
Orciona (tg a)::%- u (tg a):_—_——g . Yuutnsas, yTo o — OCTPHIil

yro/, HaXOAHM:

T
al=—6-
i '
o, ==arctg |/ %
8
432. Ilycty R-—pannyc mapa Puc. 168,

W NycTb @, b ¥ ¢ — COOTBETCTBEHHO
KaTeThl W THNOTeHy3a Tpeyrodbuuka ABC, newxauiero B ocHO
Banuu (puc. 168). HMmeem:
h k a h
b=, =——=

cos a'! sina . sina cosasing”®
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yesuaHo, pagnyc R pasen palmycy Kpyra, BAHCAHHOTO B
ABC, TlosTtomy -

23A.43c:__ 7¢-‘zb . h
atb+c at+b+c~ 1-4sina+fcosa

R=
4
, CleRoBaTenbo, o0beM NPU3MLI paBeH

. 2h*
sin2a (1 -}-sina4-cosa) *

V=SAABC2R=

433, Wicnonb3ya paseHCTBO JBYrPaHHMX yriaoB, XaKk H B
anaue 420, HeTpyAHO NMOKa3aTh, YTO HEPNESHAMKY/ASAP, ONymieH-
i Hu3 BepmHHH Ha OCHOBaHHe,
POEKTHPYETCH B LEHTP CHMMETPHH
oMb6a. Jlerko Taxie BHAETh, UTO
eHTp BNHCAHHOrO WIAPa JIEWAT HA
A3aHHOM NepreHgHKyndpe.

[lyctb  a—cTopona pomba,
h—BHcora  pomba, J—BHCOTa
npamuan  {puc. 169). Torma mno-
amp ocHoBanus S=a® sin a wum,

h
aK Kax a=—2—,
sina
" sina’ - 4

0o h= Rctg {cM. puc. 169, rze Pic. 169,

300paxeHo ceqelme, npoxoasuiee Yepe3 BHICOTY nnpamnnu i
coty poM6a), SlcHo Take, 4TO

2 cos? %

cos $

H=R+ R =R

cos 4;

peayaLTaTe monyuaes . -00peM NIpHIMH

53
cos )

V=+R'

w|oe

sinz cosd sin’-%
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434. TlpoBeneM njOCKOCTL yepes BepuwMHn S, u S, nupa-
MHI ¥ cepeandy A ool u3 cTopon ocHOBanus (puc. 170).
Pamuyc nonykpyra, sniucannoro B Tpeyroabunk AS.S, Tak, uto
ero AMaMeTp JekuT Ha §,S,, oueBHIAHO, paBeH PalHyCy BIHCaH-
noro wapa. Ilyctb O —uenrtp noayxpyra. O6o3nayum uepes b
BHCOTY B Tpeyroabuuke AS,S,, onyulenuyio Ha cropony S,S,. Tak
KaK b ecTp anodieMa NPasMIBHOIO A-Yrojib-
HHIKa, TO :

: a 7

b=5 ctg—. '
Pamnyc wmapa R naiizeM, TnoAcYHTaB AByMs
cnacobami naouiaab S Tpeyroabunka AS.S,.
C onuoil cToponH, _

S=-4 (H-+h),
¢ npyrofl cTopoHH,

R R
S = §S,A+—,2-SZA::

l;_xfc. 170. =I% Vv /l’+bz+yH‘+b’),

S

B nrore noayuaem oxonuareabuylo ¢opmyny
1 x
. ia(H—{— h) ctg—l-l-
g ot ) g =
Vh+4ctg n+ H+4ctg n

435. Tlycto &, w h, — BHICOTH MHPaMuL, F — paauyc Kpyra,
OlMCaHIoro okosno octopanus (puc. 171). Toraa

R

a—-r sin—
27 n'

W3 hipayoyronsnoro TpeyronpHuka S, AS,, BepuIRHAMH KOTOPOro
SIBNAI0TCA BEPIUMHBLI JAaHHHIX NHPAMHA H OJAHA H3 BEpUINH OCHO-
BaHud, Halxem:

2
—pt___ &
hhy=r"=——-o.

FIP
. 4 sin® —
on
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Ho - ‘
. h,—{—h,:?RT .
Orciona

h,'=R+]/_R"— . ,=R—1/R——-——‘i;-
} 4_sin'—n. ' 4sin’;

Péumtenne BO3MOXHO, eciH R 3> .

=
2sin—"-
N n

" 436.; Jlerko. nokasarthb, = YTO
cepenuHa OTpPe3Ka, COSAUHSAIOUIEro
LEHTPH OCHOBAaHHH MPHU3MH, ABAS-
eTCqd IGHTPOM = BNHCAHHOTO H ONH-
canHoro 1tapos, Pamuyc. kpyra,
BIHCAHHOTO B OCHOBaHHWe, paBeH
paauycy BIIMCAHHOrO,  II4pa.
[lycts r -— pagMyc BIHCAHHOTO
mapa, R — pamuyc  ONHCAHHOrO
uiapa. PaceMOTpHM NpAMOYrONbHHH
TPEYrOALHUK, BEPUIHHAMKE KOTOPOro SBAMIOTCA ONHA W3 BEePUIHA
OCHOBAHHA, IIEHTP OCHOBAHMA W  UEHTP mapoB. Hmeem

2 2 2 T
R*=r*—r, tne r,=——. Orciona
COS—n

R=rl/l-{— l,‘.
,°°S’—;,

OrHoulenne o6Lema onucaHnoro mapa K OGBeMy BOHCAHHOTO
mapa pasHO :

>

¢
Puc. 171,

3

R__ 1 \7T
= (1+ - ﬂ) .
. COS* —

. . ‘Il

437. Pannycol ORMCaHHOrO K BAHCAHHOTO 1IapOB PaBHH
OTPe3KaM BHCOTH TETPa’[APa, HA KOTOPHE OHA ANNTCH OOLIUM
LEHTPOM 3THX wapoB. Jlerko oGHApyXNTh, UYTO OTHOLUEHHE
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9THX OTPe3koB pasho 3:1. B camoM nene, u3 nono6HHX Tpe-
yroabunkos BQO u BPK (puc. 172) umeem:

R__BK
r  PK?
Ho
BK__BK _ 4
PK— QK™ ™

Tax kak nopepxHOCTH WIAPOB OTHOCATCA KAK KBAApaTh uX pa-
AuHYyCOB, TO HCKOMOe OTHOleHHe pasHo 9, :

Puc. 172, Puc. 173.

438, O6beMH NpaBIIbLHHX TETPAIJAPOB OTHOCHTCS KAK KyOw,
pPaAuycoB BINUCAHHHX B HUX mapoB. Tak kax ap, BOHCAHHHI B
Oonbuinil  TeTpasAp, SBJASETCS ONHCAHHHM BOKPYr MeHBIUEro
TeTpasapa, TO OTHOUICHHE YHOMSHYTHIX PAXHYCOB BINHCAHHEIX
wapos (cM. peiuenue 3amayn 437) pasno 3:1. CnenoBatensHo,
HCKOMOE OTHOIIeHHe 00beMoB paBno 3°=—27.

439. MNycte A B,C,D,EF,— npasunphuil mecTHYTOAbHHK,
nonyuenHuii B ceuenuH Ky6a. 3anaua CBOAMTICH K OlIpelesenti
paanyca iuapa, BOWCAHHOIO B NPABUIBHYIO MIECTHYTOJLHYIO IH-
pamuny SA,B,C,D.E,F, (puc. 173). Cropona ocnosannsg mupa

aVy 3
ML paBna a4 BLICOTa pasna . no.'lb:!)'ﬂCb TEM

z 2
UTO pajuyc WAapa, BORCAHHOTO B NKPAMHAY, PIBEH YTPOCHHOMY
‘00beMy NUPAMHAL, ACNEHHOMY HA ee NOJNHYIO MOBEPXHOCTDL (CM.
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tbopuyny (Y s pememm .3amauu 427), naxommu:

a(S—VS)

r—

\3
CnenoBaTenbro, uckoMoe 'oi‘uomerme paBHO ﬂig—l/—?’—)-

440, Ilycts O —uentp cdepw, a AS, BS u CS — nannme
xopasl., Quemnpno, uro Tpeyroisnuk ABC paBHOCTOPOHHUH
(puc. 174). Jlerko BUIETH TaKiKe, 4TO nepnennuxynap SO, Ha
nmiockocTs ABC npu npomomueHnu
NpoXOAUT uepes UeHTP cdepn O,
TaK Kak Touka O, BAfeTCH IIEHTPOM
Kpyra, omsicansoro oxono A\ ABC.
‘ OGo3nauuM noce STUX 3aMeua-

. uuft yepes d HCKOMYIO IIHHY XOpA.
W3 tpeyroabnnka SAB naxomum:

AB=2d sin
o, cnenoaéfenbuio _ )
QA:AB'V'?T 2YF dsinl. . Pae 174
Buyucasg AsyMma cnoco6aMy  miom@ans papHoGEAPEHHOrO Tpe-
: yroasuuka SOA, nonyuyaem:

OTcmzxa
Puc. 175, d=— 2R ]/1 ——sm

441. Papuyc pndcansoro mapa r Mo Haﬁnem no qxopmyne
(cp.” dopmyay (1) B pelennu 3anaum 427)

3V

.--r——s .

rae V— 06nbem nupanmp.u a S—ee mnonuas TIOBEPXHOCTh.
Hajinem cnavana o6bem nupaMmuan. SaMeTHM a41 sroro, YTO
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npaMoyroabauie . Tpeyroiphukn  BSC uw BSA - (puc. 175) pasunl

N0 paBHEIM THOOTEHY3am H obuleMy kaTery. Beumy storo nps-
MOyroabHuit Tpeyronbhik ASC sBnserca pasHoGenpenunM, Tak

KaK
AS=CS=V a*—~b*,

TO, CnenoBarTe/pHO,
1 1, @b
V=3 BS-Spasc=5 b - LB

Ouesnano TaKke, 41O

. AD=Y a‘—b’l;:z—_;
BD=V AB’;—AD’=1/§3'Va' s

1, BHAYUT,
R 7y
SAABC-E'V“ — bt
B uTore mocne COKpaLIeHHS NOAydaeMm:
bV at =it
Vet Va- b

442, OGo3nayuM yepes r paauyc BHHCIAHHOTO mapa, a yepe3
R pannyc -onucannoro uiapa.

m,
™~

o .
\W’ I
et

&

Puc. 176.

Paccmotpum cnakana Tpeyroavunx SFE, oasa. U3 CTOPOH
kotoporo SF aBnse Tcq BCOTOH nupamuant, a Apyras SE-—BHCOTOM
Gokosoit rpand (puc. 176, &). Ilycts O~ uenTp BAHCAKHOrO
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‘mépa. W3 1peyroaviukos SFE u- OFE (puc. 176, 6) umeenm;
- FE=rcg ¥, |
: SF=rctg-;4tg9.
QuesuzHo, nanee, 4TO
DF=EF‘.V3=r ctg'%l/?.
O6pamasce k puc. 176, 6, rme u3oGpameHo ceyeHue, Npopc-

neHHOoe vepe3 OChb NUpaMuaH M ee Goxosoe pe6po, MH Jerko
HalgeM: ) N 4

DO, = O,F* - DF*

HaH .o . '
R'=(SF —R)*-}-DF*,
OTcona - : :
__SF*4-DF*
R="3s7— M

Tak: xak R=23r, 0, noacTasnsia cioxa HailleHHHeE panee BH-
pawennsi aas SF n DF, nonyuaeM ypaBnenue OTHOCHTENBLHO 3

- o ctg’-:i tg‘i J-rictg? 2.
3r — 2 2 2

2r ctg % tge

HIM NoCne  ynpouiexHs

. BigTtgo=21g"¢.

2z
Honoxum, manee, tg %:—-z. 3amerns, uTo tg == i

25 MH npu-

XOAHM K ypPaBHEHHIO

72* —62* - 1=0.
Orciona
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Tax Kak 2> 0, TO BO3MOWHG JHMWb [BA OTBETA

o 51V 2
tgh = 2ELE

u

3—-V2
tg%’: —F -

443. Bcero nonyuaetcs 6 msyyroabnukos (no uncay peGep)
u# 4 tpeyroaphuka (puc. 177). OGosnayum uepes S, —mio-
WaAb Kawaoro H3 TPeyroabHHKOB
H 4epes S,—mowagb Kawaoro
B3 AByyroasunkos., Mueem:

4S,4-65,=4rR%. (1)

Nycrs S, —cysva nnowaneit ox- =
HOTO TPEYroJAbHHKA M TPex Opu-
JIeKalHX K HeMy ABYYrOAbHIKOB.
S, ectp mmomans cdepryeckoro
CErMeHT2, OTCEYSHHOTO INOCKOCTHIO
TpaHH TeTpasapa. Ira mioutanb
Pre. 177, pasia 2nRh, rae h-—BHcota cer-

MenTa. TaK Kak BHCOTa TETPAsApa

ZenuTes LieHTpoy chepw B otsomtennn 3:1 (oM. samauy 437),

TO

1, 4
H=R—l—-3—R—§R,
OTKYyZa HaxOAHM h=2R—%R=-§-R. Hanee,
S,+385,=2tR- ZR=1-nR" @)

Pemis cucreMy, cocrosimyio us ypasuenuit (1) u (2), oTHOCH-
TeNbHO HEH3BECTHHX S, u §,, monydaem:

S, =4 RS, =2 1R,
444. INyctp R — paanyc OCHOBAHNA KOHYCA, & — YrO MEWLY

OCbi0 KOHyca M oGpasywoueli, r-—pauiyc BIHCAHHOrO 11apa.
B oceBOM ceyeHsi KOHyCa HMeeM paBHOGEAPEHHHWH Tpeyrosib-
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auk ABC (puc. 178). Pagnyc xpyra, BIHCaHHOTO B STOT Tpe-
YrONbHHK, PaBeH PajMycy r BmHCanHoro B konyc miapa. [lycrs
O —uentp xpyra, / OCA=f. Torma ouesunno, uro tgp=

—_—
P=—

r )
R Ho no ycaosuio 3amaum
Vd

LAY (L S SR
wRE T (7?-)_3'

r 1 : . . .
“Orciona 7?—=V_ n, cienoBatensHo, tg p:% . Tak kak, kpome

wl

T0r0, 0 - 2B =3, TO ‘a==1. CienosaTenno, HCKOMNWH' yToa .
ki
2&—@ .
8
oo
t
T
4 = ¢
Pnc. 178, Puc. 179,

445, B oceBoM ceueHHH KOHYCa MOXYYHM - paBHOGERPeHHHM
Tpeyroashuk ABC (puc. 179). [lycrs rF— pamuyc nonycdepw,
R — pannyc ocnoBanns konyca, / — obpasyomas Kouyca, o—
yron Mexay ocbl0 KoHyca um obpasyiomell. Torma, ¢ oxawoii ¢To-
ponn, maowans /\ ABC pasna

__l 2 -
S__?l sin 2a,

a ¢ apyroit croponw, S—1Ir; cnenosaTensuo,
' L 2

r sin2a * -
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Ilo ycnhosHio 3amayu : S Y
Ri4-R)__ 1 I\R__1/ 1 2 ) 1 18
2rr? -2—<—+ r) r- 2 cosa+.sin2a cosa__ o "

Hns onpenenenust o nonydaeM ypaBHeHue

36 sin® & — 31 sina-}-5=0,
Ak

(sln & -} 1) (36 sin® & — 36 sin @ - 5) ==0.

Tak kak o« — ocTpuit yron, To sina=%=— 1. [TostomMy nonydaes
JBa OTBeTa:

. 5 . 1
sina -—-6' HIH sina =

. ] 1
Wckowwiit  yron pasen 2arcsm-bv a2 arcsin ne.

446, Ilyctp hi— BLICOTA KONHYCA, F — paduyc ocuopaund, / —
ofpasyiowas KOHyca 1l &— yroa Mexay oOpa3yioleil u Bhico-
Toii (puc. 180). Mo ycnosuio aamayn unmeem nrl = knr?; o1ciona
l=Fkr u, cnenoBartenbHo, sinao —

=% M3 npsMoyroapHoro Tpe-
yronbtuxka ABS nonydaem: .

r__2R cos asina_2R ka_ L

i
1
i
{
!
]
i
1
[}
|

h.._2Rcosacosa_2Rk =1,

e —~———

Hckombit o0bes koayca pased

. | s [RF—1
Pic. 180. Ve=gur 1“‘ ™R ( )

447, Nycts R — pannyc mapa, h—BHCOTa KOHyCa, r—
paauyc ocuomanng xounyca. OrtHowenne ofbeMa Kouyca K 061;-

€My uiapa pasHo .
o ] L)‘
AR T 4\R/°
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‘Ua Tpeyronphuka SBA (puc. 181) umeem r*=F%(2R —h). Ot-
ciona :

3 P hfo B\ o
- =z (2—%)=1e—0
H; cnenonarenbﬂo, .

3axaua paspemmma, OYeBHAHO, TOAbKO TorAa, xoraa 0 <<q < 2.

Puc. 181,

448, Tlycts R-—pamuyc mapa, S u V-—norepxuocts u
o6bem wapa, S, u V,—n0oBepxHOCTH H OGBEM KOHyca, /—
BHICOTA KOHYyCa, r-—palHyC OCHOBaHMA KoHyca (puc. 182).
Torna

4 .
v 3R yp
V\T1 _, T rh
3 nrh
n
4nR? 4R2

T R R e

3ameTis, OIHAKO, 4TO
h—R

l—.— —
= =

B —1
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H, CJlea0BaTeNAbHO,

ld-r__ 2
r T R?
noayyaem: .
v _§_ 1
A

449, Tlyery S —nonnas noBepxHOCTH KOHyca, S, —ToBepx-
HOCTb 1Uapa, I, H I— PalHyCH BEPXHErO H HHKHETO OCHOBaHHR
KoHyca, / — nnnuna ero obpasyromedt. ITycrs nanee CMDL — Ttpa-

c rn A " Neuus, MoJdyuyeHHad B OCEBOM ce-
yeHHH Konyca, O — UEeHTp BnHCaH-
\ Horo mapa, AB | LD u OF | MD
(puc. 183). Hnmeewm:
S  w®l(r-r)arinst

—

's—l-——— InR? m.(])

Jlerko Bupeth, uT0 AM=MF u
BD=—FD, tak kak O ueHTp BnHu-
J CQHHOrO B Tpamellto Kpyra, no3ToMy

Puc. 183. I=r4r.. @)
HUcnonbays sto pasencrso, us (1) oAy uMM:
Plri4-ri=4mR. . (3)
U3 tpeyronsunka MED, nanee, cnenyert: . o .
P (r—r) 4R v 4)
Wckmouas / u3 pasencts (2) u (4), Wafimes:
rry=R. (5)

C noMoutplo 3TOr0 pasedcTBa, Hckmouns I u3 (2) n (3), mu
Oy IM:

Pl =R'2m—1). (6)
Peums Ttenepp cucremy (5), (6), uaiimem:
r=8 /am 1 -|-1/2m—3)g

r,=}21'(]/2m-|-'1—]/2m—3).
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450, BoaMoxnnl nma cnyyas: 1) Bepumna xounyca H 1ap
fexaT no pasHne CTOPOHW OT KacarenbHOH mmockocTu; 2) Bep-
IKHHE KOHyCa M 1ap JexaT no of-
HY CTOPOHY OT KacaTelbHOH nnoc-
KOCTH.

PaccmoTpum  mepsuift  cnyuvafh.
IposemeM mnOCKOCTL uepes oOCh
KOHyca 1 obpasyomyio kouyca BC,
0 KOTOPOIi roBOPHTCA B yC/AOBHH 3a-
Aayn (puc. -184). Dra mnaockocts
B CeueHuH ¢ KOHYCOM JacT Tpe-
yroasunk ABC, B ceuenun c wa-
POM — OKPYXHOCTH ¢ weHTpoM O
NAOCKOCTb, MNEepneHAuKyAdpHas K
BC, 6ynet nepeceuena no npsMoi
ME (M—rtouka xacanus). [Ilpo- Puc. 184.

BeneM BD | AC w OF | BC.
Nycts BD=—h, OD=O0OF=r, CD—=R, OquHnﬂo, OMEF —
KBajgpar, Mo3ToMy

/

h;r—}—]/r‘-]—(d—{-r)*;

Hanee,
R r hr
FEdrr R =dfr
Wrak, B nepeom ciyyae o0beM KoHyca )
V=R = o ol (e A AL ICE T
=3 =3 AFNT 3@t

Bo BropoM cnyyae 3amaua pemaercs avanoruuno, OGbem
KOHYCa OKAa3HBAeTCH PABHAM

w2 VEE@=T
3d—ry .

451, PaccMotpum  oceBoe ceuenne ABC Konyca. Ilyctw
BF —BucoTa B TpeyronbHuke ABC, N u M — Toukn Kacanus
Kpyra, BnucanHoro B tpeyroabuuk ABC, co cropoHamu AB u
BC, O—uentp kpyra,. E~Touka mepeceyesus MeHbmelt ayru
MN ¢ orpeskom BF, D-—Touxa nepecevenns orpeaxkos MN n
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BF (puc. 185).- [Tonowum DM==r, DE = H, BD = h. Vickouutt
00beM pasen

. Vzém;’h-—'%nﬁz(SR-—H).
Ho
- a  , a cos’—;—
h=rctg7=Rcos-§ctg—2—=R "
- Sil —
2
1
H=R—Rsin—%;
C/IeI0BATENLHO,
| cos‘% a2 «
. s 1 —cin @ ain & -
V=5mR'|—7 (1 sm2) (2+sm2) .
sm—é-

452, OGosnauum yepea r n r,
paRuycu 1apoB H PACCMOTPHM ce-
yeHHe WapoB IJIOCKOCTLIO, NPOXO-
nsuel  uvepes ux wmentpe O H
O;; nyets AA,=2a, KS=R u

Puc. 185. ' Puc. 186,

AS=x (puc. 186); Torna A, S=2a— x. ITonnas nosepxuoctb
JHH3H paBHa

x2ar, 4 (20— x) 2ar =S. (1)

Ws tpeyrompruka OKS mnmeem r*=R*-}[r—(Q2a—x)} nan
R*—2r (26 —x) 4 (26— x)* =0, @
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Auanoruuso w3 tpeyronsuuxa O, KS nveen r,—R’—l—(r —x)’
HIN.

R? _..2’_»lx+);. ;0. (3)
H3 (2) n (3) naxomum:

R‘+(2a—x)' r——R’+x’

r= 22a—x) ' T 2x 4)

TloacTasus 9TR BupaweHud A 7 H r, B pasencreo (1), moay-
YIM ypaBHEHHE '

n(R*4-x* )+n[R'+(2a—x)‘]—-
nan o
x'—2ax4-R* - 2a’—§s;‘=0,

OTKyAZ

x-=a+'1/-%—R’—a’. (5)

MMoxcrasus sto 3uauenne x B Qopmynnt (4), mocre ynpomennt
MOAYYHM;

S . S
41: Zn_R’_az

a= 1/5“—’?’-“’ '

BuiGop .upyroro 3HaKa mepes xcopHeM B (D) cBomuTCH K mepemene
oGosnauenuit r u r,.

453. Ilycts V, u V, CYTb COOTBETCTBEHHO OGBHEMH MeHbe '
mero 1 GonbnIero NapoBHIX CErMEHTOB, HA KOTOpHE pa3busaer
Wwap NAOCKOCTh, MPOXOAAULAA Hepe3 AMHHIO Kacawms 1apa ¢ Ko-
nycom. ITycts, nanee, R — pamuyc wapa, s — BHCOTA MeHbilero
cermenta, [ —BHCOTA. KOHyca, r— PaiHyC €ro OCHOBAHMS
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(puc. 187). Torma

2 4
v__-g wh BR—h), V,=7R —2 i BR—H).

W
3amada CBOAMTCA K HAXOKAEHHIO OTHOLUEHHH 7 OGo3uauu
yepes & yrol MemAy OChbI0 KOHyca H oGpasyroweii, u3 /\ PKO

HAXOMHM:
—h .
R-—R——- =sina,
OTKyZna
ko 1 sine
R —_— .

Puc. 187. — =R

Buipasum Tenepb 7 1 H uepes R u a. Vimeem:

14-sine

sma+R R- sing ?
__ _ 1-}-sina
r_.Htga-—R . W'

CaenoBatenbHO,
k-*l- (1 -+ sin a)? ___1_ (1 4+ sina)?
T4 sine(l —sin®a) 4 sina(l —sina)®

. h
TMoacrapnas cioma sina=—1— 5, noay4aeM ypaBHEHHE OTHO-

h
CUTENBHO — =21
_ 1 2-2 .
k= 4(1—2)2°
KA 1OCE YHPOUICHHS

24k 1)—4(k+1)z+4=0.
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Pewas, nonyuaes:

_ 2k D=2VEE =9 1)
L2 4%+ 1

B sakmwouenne naxommm:

z

l’-! (

4~z B~z

2. (3 =2z,

3amaua uMeeT JBa pewieHus, TaK Kak 06a KOpHS KBAmPAT~
HOTO ypaBHEHHS NpH k> 2 HMEIOT CMHICI,

454, Pagnyc r xawaol u3 BOCHMH BRHCaHHHX cdep Mu Hafi-
IeM, paccMoTpeB TpeyroasHuk AOC B IJIOCKOCTH, Rpoxoasuieif

- Puc, 188,

uepes HeHTpR 9THX cdep u nenrp O cdepw S (puc. 188, a).
Hmeem: '

AB - r K
) ‘-4—0.—_-1T:—’_=Sln—g-.
Orciona -
sini
f=R'—-—-nL-.
sing—{—l

Iposens ceuenne wepes uenrp O-cdepu S, uentp O, cheps S,
M UeHTPH IBYX NpoTHBOMexawmx cbep paxuyca r (puc. 188, 6),
MH OJYYHM H3 mpsMoyroabHoro rtpeyronpsuka AQO,:

A0} =A0*-}- 00;
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HaH . ‘ o
(r- ¢ =(R— 1) +(R—p)".
Orciona
R—r
p=R ¥z
] _ .
1 R
—=R. Sy ———— .
P 25in-78:—+1 V2—V2+1

455, Tax kax suucannme cdepuw pasHLl MeXAY coGoit, To HX
LenTpu OAHMHAKOBO yapanens oOT ueHTpa O chepn S. Cnenosa-
Tedbi0, LEHTP CHMMETPIN YKa3au-
HOTO B yCJOBHM 3ajayn KyGa coB-
napaer c¢ meatpoM O chepu S
(puc. 189). IycTh X — nexoMull pa-
auyc cgep. Jlerko Buueth, uTO
Toraa peGpo Ky6a Oyaetr AB—2x,
a nonoBuna amaroHami xy6a

AO0=C0—CA=R—x.

S

Tak xak, ¢ apyroft cTOpOIH,

Puc. 189, : AO=%.- 2x V'3,

To nonyyaem ypasnenie R—x=x1'3, otxyaa

__ R
x_—_—VTS-{—I'

456, Ilyctb r-—paanyc OCHOBaHHSI KaXAOrO M3 ABYX BiHe
CaHHHX KOHYCOB. Mx oO6ilasi. 4acThb COCTOHT H3 ABYX pAaBHHIX
yceuennux komycos. OGoanaumM yepes r, u r, COOTBETCTBEHHO
pamruych BEpXHEro M HIDKHEro OCHOBaBHH yceueHBOro Komyca i
uepes I — ero boicoty. Mckosoe ornomennce oGLCMOD pabio

H 4 ryry + 1)
1= '
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W3 nonoGusn Tpeyronbuﬂxos AQZ, A0S, APC (puc. 190) umeem:
rn R—H Iy

Tak xak, kpome T0oro, H—=h—R u

r=VR—EF=V3Rh—n,

TO Apa NPEAHAYWIMX pABEHCTBA NO3BONAOT BHPA3UTh I, U r,
Yepes R u h:

By

_—-:-F.

RV2RR =1 - - 2R—h
rn=——p—— =L —p

o k. ..
Tal_c KaK 10 YCAOBUIO 321a4H 7?-=k, TO

- R){ n(2R h)+:2RR +f:}
q=_ ] 2Rl -

ﬁ W,, T
K
Qﬁ

Pnc 190. ' Puc. 191.

457. Hycm paaHycH KPYroBHX CeUEHHH ¢ miowazsmMu S, u

S, pasat R, H R,, a paccTOSHMA OT LEHTPAa Iudpa 10 smx

couennit COOTBETCTBENHO pasunt I, u I, (1, <T1,). O6osnauum ue-

pes R pamuyc mapa, uyepe3s r-—-pannyc HCKOMOTO CcedeHns, a

yepes /-—paccTofHHE OT STOrO CeYEHHsA AO LEHTPa mapa.
Toraa (puc. 191)

l:—lxzd' . (1)
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U L+ R=0-}R,=R* Vs smx XBYX ypapHenuii Haxomun:

R — R
L4-1=
Y, CJAENOBaTENIbHO,
S, —S,
_ L+1= ‘ﬁd . - (2)
Hs ypassennit (1) u (2) nonyyaem:

S, —Sz __SI_SZ
L= 2nd +2’ — 2=d

I'IoaTomy HCKOMaf nJjowWanp pasha -

S=rrt=n(R'—P)=n(R}4-1,—P)

‘l

(S -8, -[——'n'd’)

458, O603nayuM yepes r HCKOMBI PaaHyC OCHOBAHHA KOHyca.
Paccvotpuy ¢uirypy, noaydaioutylocss B CedeHHH, NPOBELEHHOM
yepe3 LEHTP OXHOFO H3 WapoB U och Kouyca (puc. 192). 3a-

METHM, 4TO PaccTosiHHE MeMIy

UeHTPaMH  JBYX  Kacamoumuxcs

wapos pasHo 2R. Hcnoabays

Aerko Aokasyemuii  dgakr, 4TO

LeHTp OcHOBaHust konyca A pac-

[OJ0KEH Ha ONUHAKOBOM PaCcCTOs-

HUM OT BCEX Tpex TOuYeK Kaca-

Hust cep ¢ nAockocThio P, Haxo
p LM

l\.’Jl-—

: 2173
Phc. 192. AD=——R.

Jlerko Bunetn, uto / SBA=/ CO,D=2f u, crenosateanlio
k1
2?—--2——-51..

B3siB TaHrencw yraos, cTosulx B o6eHX 4acTAX STOTO PaBeH
CTBa, MOAYyYaeM:
21gf _ 1

lftg"B T iga’ S
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N3 pﬁc. 192 Buano, uto tg f— (2V3 R—r an tga=

r
==r:qR. Ecnu Teneps nosoxutn R = %) TO PaBeHCTEO (1) npu-

BeJeT HAC K CJEAYIOLEeMY YPABHEHHIO OTHOCHTENBHO X:
3(g—2)x* —4V B (g—1)x-Lg=0.

3 .
Otciona npi g==2 nonyuaem x=L, CReNOBATENbHO, ==

6
—-—-—-R Ecan e ¢£2, 10 v
oy =2V BU=D=VI 812
1n2 392

Tax xax O<x<2V , TO B yxaaaﬂﬂon cpop-uyne caenyer

B3ATbh 3Hak MuHyc. Bropo#t xopewmp mpu ¢ > 2, kak ueTpyAHO

o 2
noxasatb, Oosple, yeMm

37—, H OT-

BEYaeT KOHYCY, Kacaioulemycs cdep

nasne; npu g < 2 BTOpPO#i KOpenb OT-
pHLAaTeNeH.

459, llenTpH 4YeTHPEX NEPBRHX
HIapOB JIeXaT B BEPHIMHAX MPaBHUIb-
HOrO TEeTPa’snpa, TaKk KaK pacCTOSHAA
MEXIY HEeHTPaMu MOGHX IBYX Kacaio-
ugxcs mapos paeun 2R. Herpyano
MOKA3aTh, YTO IEHTPH MATOr0 H Iec- Pnc, 193,

TOrO WAPOB COBNAZAIOT C NEHTPOM TH-
wectn Tterpasapa (puc. 193). Ilyctb r-— pamnyc nsartoro (Gong-
mero} mapa, a p— paxamyc uiectoro wmapa. Quesunno,

r=p-}2R. (1)
Honbayncx, TEM, YTO PaCcCTOAHNE OT LEHTPA TMKECTH 10 BePill HHH
: T
paccMaTpHBAEMOrO TETPA3ApPa PaBHO K2——R, nonyyaem:;
Ve '
pHR="5R @

Orciona p=R (—;6:— 1), amu3 qaop-.uynu (1_)r=R(V_.f+1),

13 B. B. Jluacxnf u ap.
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Takum 06pa30u, HCKOMOE OTHOLL!EHHQ o6bemoB PaBHO

Ve .&)':(—ﬁ"‘2)‘= — ' 485 — 8
4 (r Vs (5—2V 6)*=485—198 }/'6.

460. Iycts A, B, C— uentpu wapos pamuyca R, A,, B,
C,— MpOeKLHH STHX LEHTPOB Ha TJIOCKOCTb, O -—LEHTP ueT-
BepTOrO 1Iapa, PpaaMyC r KOTOPOrO HyxHO Haiiti (puc. 194).
CoeanHHB IEHTPH BCeX IWIapPOB, MHl HOJIYYHM, OUEBHAHO, Ipa-
BUNBHYI0 Tpeyronbrylo mupamuay OABC, y xotopoii AB=—
=BC=AC=2R, AO0=B0=CO=R-r, OQ=R—r.
O1pesok AQ ecTh paguyc onucaHHolt okono /\ ABC okpyx-
HOCTH, TO3ITOMY

___ 4B 2R
Q= 'lf'd_= Y3

Ha Tpeyronbmika AQO no Teopeme [ludaropa HaxoLuM: *
2R \* |-
(ﬁ) FR—1 = (R-r)y.

Pewns 310 ypasnense, nonyyaem r=—§— .

Puc. 194, Puc. 195.

461, Mycts A, B, C, D—uentput Gonbuinx mapos. Pac-
CMOTPHM TPOEKUUI0 BCeX 1apoB Ha miockoets A, B, C, D
(puc. 195). Tak Kak NeHTPH MaNLX 11aPOB PaBHOYAA/EHH OT
LeHTPOB COOTBETCTBYIOLIHX OGOMBLWIKX HIAPOB, OHH CHPOECKTHPY-
wics B uentpu Tskectn O, ¥ O, paBHOCTOPOHHHX TPEYro.s-
ukos. ABC n BCD. Tax Kak, KpoMe TOro, Paaiycit M/LIX
1IapoB no YC/0BHIO PAaBHH, TO OTPE30K, coeAHnsiowul nx LEHTPH,
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napannené ‘paccMaTpHBaeMoH NAOCKOCTH M JIETHTCA TOYKOH Ka-
CaHHs 11apoB monojaM. BBHAy 8Toro nNpOeKIHA TOYKH KacaHH:
oxaxerca Ha orpeake BC, Otcioza cnexyer, 4TO Majne IIapH
CAPOGKTHPYIOTCH B KPYyTH, BOHcaHHWe B Tpeyroavhunkn ABC 1
BCD. TlosToMmy pannye MalmX INapoOB PaBeH

__ABY3 _RV3
=% — % '

. r
otkyma . -

R_ V 8.

) r
2. 3anaqg HA NOKA3aTeNLCTBO

462. Mycty E u F— cepenunn ocHosannft tpaneuun ABCD,
nonayuessoft B OCeBOM CeueHmM KoHyca. IlpoBexem uepes cepe-
auny O orpeaka EF npsmue OM | CD, ON | EF, CP | AD.
TMonowum mna coxpamenus nuceMa CD=—=I, EF—=h, OM=—x,
EC=r, DF=R, / MON= / PCD=a. .

Has noxasare_nbcma AOCTATOYHO YCTAROBHTH, YTO x=—§ o

Mo ycaosuo nl/(R--ry=mnl* u, creposatensro, R-}-r=l.
Tak kak, onnaxo, n3 tpeyroasuukos OMN u CPD unmeewm:

R+r

X==-35—c0sa ¥ h=Ilcosa,

’ o
T0O X==-, 4T0 H TpeC0BanOChL 10Ka3aTH¥).

463. Paccmorpum Tpaneunio ABCD, nonyyaioutyiocst B 0CEBOM
ceuenun xonyca (puc. 196); nycte E m F—— cepeannn ee oc-
HoBanuit, Q — cepenuna EF. B

OM | CD, ON\|EF, CP ) AD, / MON= / PCD=a.

Jna pemenus saxayu JAOCTATOYHO nOKasaTh, uto OM-— OE.
Beegem ofo3nauenns: :

EC—=r, DF=R, OM==x, OE=—

)

*) ¥z nonyuenuoro pyime pamenctsa R-}-r==! crenyer, uro 2R}
-} 2r =1-1."310 O3nauaeT, YTO CYMMH NPOTHBOIOAOKHHX CTOPOH pac-
CMaTPHBAEMOro YeThipexyronbiuka pasHH. Tlocnesmee yme -AOCTaTOMIO
RIS, TOrO, TOGH B YETHPEXYrOALHNK MOKHO GHINO BIMCATh OXPYMNOCTh,
81, onHako, He onupaeMcA BAa STOT axT,

13*
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Torna

R4-r
2

X=—=ONcosa == cos d.

Ha Tpeyroabunka CPD umeem:
h=CDcosa=V{R—r) - CP* cos a.
Ho tax kak no yoiosuio CP*=4Rr, 10

=V ({R— 2-{r—4Rr'cosocza(R—{—r) Cos 4.

~—

, 4T0 1 TpedoBaloCh IOKA3aTh.

N &

" TakuM 06pa3oM, x—

S

" Pic. 196. ) Puc. 197.

464. Tlyctb SD — Bucota mupamunu SABC, O — cepenuna
BHCOTH, E— cepennna orpesxa BC, AnHHY KOTOPOro Mu 060-
3uadnM yepe3 a {puc. 197),

Yars
Hmeenm DE:-‘”6 3 H

.
so=1/SEf—DE==“‘?,; oo=‘”66.

Orcona
—V O FDE—2
OE =V OD*+ DE*=-
Caczopateavuo, OL=BL==EC u, suauut, / BOC=90

465. Ilyctb @ —cTopoHa oOCHOBaHMS NAHHOH MHPaMHAN
SABCD, o — nByrpaunbifi yroa Mexay GOKOBOH rpaHbio M OCHO-



3ANAYUH HA JOKASATEJNBCTBO - 373
BanueM, H— sucora SO nupamunu (puc, 198). Torna
| =l ig 2
r=<tg5.
Kpome toro (cM. ¢opmyny (1) B pemenun sanaud 442),

H - (a V2 )
Re=—my 2 7,
. 2H
CneposarensHo,
__atgia} 2
=7 tga

H, 3HAYHT,
' R__1g8at-2

T 2tgatgs

a
Tonoxus tg 5-==x, nonyyaem:

R_ 14 ;
r 231 —=x9° '

HMonaras eme x*=27, Mu caeneM 3ajayy K JIOKa3aTenbCTBY He~
pPaBeHCTBA $

A VE
A1 =H= =1+
npu 0<#<C1.
YMHOXMB Ha _3HaMeHaTenn ofe
YaCTH HEPaBeHCTBA H PACKPH-

Bast CKOOKH, TPHXONHM K Hepa-
BEHCTBY

2V 243 —
—2(V 24 1)t41=0

Anst KBaAPATHOrO TpexuneHa. Bu-
YHCASSA ~ OUCKPHMMHAHT — TpPEX- Puc. 198.

4/eHa, OGHAPYIKHBACM, YTO OH pa-

sen Hynmo. CnelnosaTesbHO, TPeXuaeH He H3MedHseT 3naxa BooOuue
npu mobux 3Hayenusx f. Tak xak mpu #==0 oH nonoxuTenen, -
TO HEPaBEeHCTBO JOKA3auo. .
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466. Inpamuau ASBC w OSBC umeioT -ofiiee OCHOBauHe
SBC (puc. 199), noatomy HX OGBEMH OTHOCATCA KAaK BHCOTH,
onyulenusie Ha ux ofbwee ocxoBanue. Tak kak OA’|| A4S, To
oTHouenue BulcoT nupamua ASBC n OSBC, onyumeHHWX Ha oc-

s nosanne SBC, pasHo OTHOUIGHHIO
- SA k OA'. Cnenosatensto, OTioO-
IeHHs1 X O0bEMOB PABHO

Vosac__ OA"
Vassc SA

Aunanornyuo

Vosca__OC"  Vosap__ OB
Vassc~ SC' Vasge SB

Cnowiis STH paBeHCTBA, NOAyUaCM:

Puc. 199, A + + Se= 1.

467. Tlyctp P ectb nnockocth Tpeyroanuuxka ABC, P, —
niaockocTh Tpeyroabiuka A,B.C,, /— nuuus nepecedenus P u
P, (puc. 200). OGosuaynm uepe3s
Q,p NNOCKOCTH, NPOXOMSULYID 4e--
pes A, B u O. llpavas A B, ne-
wutT B Qup M, OyAyun Henapan-
aenvuofl upsmoit AB, nepecexacr-
cn c Helt B Touke T,5. 3Ta TOUKA
NeWUT B MIOCKoCTAX P P, u, 3ua-
4T, Ha npaMoit /. Ananoruyno no- :
Kawes, uto npsmue BC u B,C, ne- Puc. 200.
pecekaiorest B Touke 7 g, Aexauich
na /, a npmme AC u AC,—B T1ouKke Ty, newaumed Tagwe
na /[,

468. Ilycts O, — uenTp TsHKECTH rPaHi ASC, BO,— omnn
‘n3 paccmarpuaaemux B 3ajaye OTpPe3kos. BosbmeM eme KaKylo-
. 1ubyas rpaub, Hanpmmep BSC; oGoanauuM ee LEHTP TSKeCTH
yepes O, u mokaxeM, uto ortpesox AQ, nepecekaeT OTpPe30K
BO, u npu STOM TOuKa nepeceyeHus orpesxos O nenut ortpe-
3ox BO, B otomenun 1:3, cuuras or ToukH O,. B camom
nene, ecml M, u M, — cepenunu otpe3xos ACu BC(pnc 201),
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TO  GYEBHAHO, uTO : AB || MM,; nerko - Takwe -BHEETh, ° 4TO
0,0, | M\M,, tax xax Ttoukn O, u O, HeNiT COOTBETCTREHHO
orpeakn MS u MS B -omoMm’'n
ToM e  oTHomteHut. [loatomy
AB| 0,0,, d¢urypa - ABO,0, —
Tpaneuust U, CTano GHTb, ee ANaro-
namt BO, u AO, nepecexaiored.
OGoanaunM  TOUKY mepecevueHns
nuaronanel yepes O. Mmeem:
MM, 1 00, 2

AB = 20 MM~ 3°-

IlepeémHoHB 3TH paBeHcTRa, TIONY-

Pnc. 201.

00, 1 .
UM = Ho u3  nonoGus

Tpeyronbunkos AOB u..0,00, cnenyer %39 OAZ’ Takum
o6pasom,

00 1

0B~

4TO ¥ yTBepxkzZanock. Ecau Mh_i Teneph BO3LMEM IIEHTP THKECTH
elle Ha OAHOM Tpaud M MNOCTPOHM COOTBeTCTBYIOUE OTpesoK,
TO OH, B CHAYy JOKA33HHOTO, Takke mepeceyeT oTpesok BO, u

NPHTOM B TOYKE, KOTOPAS PA3LENHT BO, B oTHOWmIEHHN 5 T-e.

8 rouyke O. CaefoBaTensHo, BCe paccMaTpHUBaeMHe OTPe3KH mepe-
cexatorcs B Ttouke O. OueBHAHO Takike, uT0 Touka O xemnt
moGo¥ M3 HHX B OTHOWeHHH 1:3, 4TO W Tpeﬁoaanocb AOKa3aTh.

. 469. I'Ipoaenem CHaYana OXHO BCTIOMOTaTenbHOe paccyﬁcneune.
Hycts PP, n QQ,—mBe ckpemuBawomuecs npsmue, A, B n
C—1pu TOUKH Ha npamolt QQ,, mpHyeM TOYKa B nexuT Mexcny
Toukamt A » C, A B,C,— OcHOBaHHA NePNEHAHKYNAPOB, OIy-
LUEHHHX H3 TOYeK A B C na npamyio. PP,. OGosnayuM uepes
Bs, hp, hc paccrosung Touek A, Bu C 01 npsMofi PP,.. [lo-
KaxeM, 4TO fiz MeHbIIE, IO xpaﬁﬂeﬁ Mepe, ONHOro M3 paccTosnmit
hy unu e,

.JHdasg -storo cnpoexmpyem naoépameuuyxo ua . puc. 202 qm-
FYPy Ha TJIOCKOCTH T, NePneHAuKyAspHyio K npsamoit PP,. Toraa
npamas PP, cnpoextnpyerca B Touky O, a ovpeskn AA,, BB,

.
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u CC, cnpoekTHPYIOTCs Ge3 H3MEHeHHs JUIHHH, TaK Kak BCE OHH
napannenbes mrockocTn . Ipu srom Touka B’ oxawercs Meway
. Toukamn A’ u C'. OGpawasicb Tenepb K Tpeyroabunky A'OC,
Mbl MOXeM YTBEpXAaTh, YyTo Haknaounag OB’ ‘kopoue onHoR us
HaknouHnx OA’ wim OC'. Heii-
CTBHTEJNbHO, ONYCTHB eule U3
toukd O nepnenpukyasp Ha A'C’
(na puc, 202 oH He moKasaH),

a9

Puc. 202. Puc. 203.

MH YCT4HOBMM, 4TO TO4YKa B’ pacnonowena 6amie K OCHOBAHHIO
nepneHAuKy/spa, yem oAHAa H3 JABYX APYrux Touexk A’ man C.
Orciona ywe caenyer, 4to Ay menbue, ueM h, win h.

[lycts Tenepp ABCD-— npou3soiibHasi TpeyroabHast MHpa-
mMuna u EFG— Takoe TpeyronabHOoe ceyeHue, 4TO, MO KpaiiHeil
Mepe, onHa M3 BepilMH F He sBAfSETCd BepPIHHOH TUMPaMHAH.
JokaxesM, uyto TOrAa mnJjomiaze Ttpeyronbuuka EFQG  MeHblue
Iwiolany oxHoro u3 Tpeyroasunkos AEG nau DEG (puc. 203).

JeficTiTe/IbHO, BCe TPH TPEYroJbHHKA UMEIOT OOWIYI0 CTO-
posy EG, a no pasee N0Ka3aHHOMY paccTosiine oT F go nps-
Mot EG medbmie paccrosiias ot A wm D xgo 3toii npaMoit.
Ecnit S grg<<SA aggr» T0 Bee Aokasano. Ecan ke Sp prg <<

A pEg M, Haupumep, Touka E He sBaseTcss BepuUIMHOH nupa-
MHIH, TO NMPHMEHuUM npeawgyuiee paccyxnenne ¥ A DEG, cpas-
HUBasd ero mmouw(agsb ¢ mnnowangayu Tpeyronsinkos DGA u BDG.
IIpuMenus To ke camoe pacCyxenne B Clyyae HeoGXOMHMMOCTH
emle pas no otHomenunio k A\ BDG, nokaxem yTBepiKIeHHe,
colepaameecs B 3asave. M3 HM3N0kKeHHOro pelleHus fCHO, 4TO
eC/I ceyeHHe NHUPAMHAW He COBOANaeT C ee rpaHbio, TO OHO NO
IVIOIaAH CTPOro MeHple MIIOLAAH OAHOH U3 rpadeid.
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470. Bvecto TOrC 4TOGH - CPaBHABATD CYMMH TIOCKHX YI/10B
npu BepumHax S u S’, cpaBHHM MewAy COGOH CyMMH IIOCKHX
" yraqs GOKOBHX rpaHefi . obenx - s
THPAMUA = NpPH KaxIOR - H3 Tpex :
pepunH O6uUIero ocHoBaHHA. Jloka-
WeM, UTO Kawaas Takag CymMa
yrnos BHemHelt nHpaMuAH 6GOsb-
e CcoOTBEeTCTBYIOMIER cymMu yr-
nos BuyTpenneil. JokaxeM, nanpu-
mep, uto (puc. 204)

£ ACS+ £ SCB> / ACS'+

+ £ Scs. (1)

N3 nepasenctBa (1) (n emy
aHAJIOTHYHHIX “TIDH BeplwHHaxX A n ¢
B) mu nonyumm peuleHne 3amaumu. Puc.’ 204.
JelcTBUTENBHO, CAOWHE BCE TPU .
YK4a338HHHX HEepaBeHCTB3, MW YyCTAHOBHM, 4TO CymMa
BCeX MIECTH IVIOCKHX YrJoB GOkoBHX rpadeil npu ocHoBaHHH
premHefi mEpamMuAN Ooablue COOTBETCTBYIOUIEH CyMMH 2' s

BHYTpeHHEeH nupaMuIe: )
2> ()

Ho nutepecyiomme nac B 3a7aue BeMYHHH JOMOAHSIOT Yy M '
no 540° (==180°:3) u, ¢1eA0BATENBHO, ANA HHX HMEET MeCTO
HEpPaBEHCTBO NPOTHBONONOWKHOrO cMHcna, TakuM o6pasom, ocTaercst
I0KasaThb chnpaBexnanBocTh (1).

IMpoponwum mnockoets ACS' [0 mepeceueHus ¢ Buemneft
nupamunofi. PaccMaTpuBas Tpexrpanumit yron CS'S’B, sakmio-

yaeM, 4TO _
8¢S+ /8 CB> / S'CB. 3
Tlpu6asue' k¥ oGeuM 4acTaM ;1epa|-3eﬂcrsa £ ACS', nonyuum:
LACS - /£SCB> LACS' - £S¢CB. (4)
Ho ans tpexrpannoro yrna CASS” umeem:
LACSY- /£ SCS"> L ACS'. (5)

3amenus 8 - Hepaseuctse (4) L ACS™ Goabueft BenmunHoH,
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coraacto (5), monyumm: . . .
AACS+(ASCS”+AS"CB)>LACS’-—{-—LSCB

T. €. Hepasedctso (1).

471, OGosuaunn ueped O,, O,, O,, O, ueuTpw IaHHEX
Wapos u uepes P;, — oGHLYI0 xacarenbuym MI0CKOCTh ANS 1a-
pos ¢ uenrpami O; u Oy ({ < k). Taxnux niockocre BCEro niecTh:
Plﬂ’ PIS’ Pl!’ Pll’ 24! PI&
© CHauana ROKaweM, 4TO I0OC-
KOCTH Py, P, u P, nepece-
KalTes Mo ozmoﬁ npaMoi.
HeilcTBHTENbHO, KaXIaA H3 9THX
NIOCKOCTEH ‘MepneHauKyaapaa K

niockeett  0,0,0,, TaK KaK

Puc. 203. ' Prc. 206.

OHA MEPNeHAHKYASPHA K JHHHA uempos pasjensieMux el 11apos,
aexauleif B 3TOM MNOCKOCTIH: -

KpoMe TOro, Jerko BuieThb, 4TO paccMaTpHBAEMile IIOCKOCTH
(puc. 205) npoxoadar yepes Touky (@, nepeceuenns GHCCEKTPHC
A 0,0,0,. Takum o6pasoy, mnockoetn P,,, P, u P,, necr-
BHTE/IbHO [ePEeCeKaloTesl MO HEKOTOPOH npmloﬁ KOTOpasi, Kak
Mbl MOMYTHO YCTAHOBH/H, NEPNEHRHKYAipHA K TAOCKOCTH LUEHT-.
poe 0,0,0, 1t MpOXOIHT Hepe3 LEHTP BOHCAHHOH B Tpeyronb-
wuk 0,0,0, okpywuocTd. OGo3HauuM STy INpamylo uepes L.

CoBsepuieHHO TaK Xe 1OKa3HBARTCH, YTO MNOCKOCTH BP,,, P,
u P, onpeaensioT ofulyio uM npaMyio L,, NepHeHAHKYAspHYIO
K miockocTit Tpeyroaniika 0,0,0, n 1poxonsuyo 4epes LEHTp
BIICAHHOH B HEro OKPYXHOCTH M T. A. B pesyiabTare MLl Mpi-

XOAHM K. caemymoulelt sagaue (puc, 206): B Kawayio rpatb Tpe-
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yronbuo#t mupamuan 0,0,0,0, snucana OKPYXHOCTh U yepe3
ee NEHTP NpoBejCH meprnesankyasp k rpanu. HyxHo nmoxasats,
4yTO BCe UeTHpe neprienaukynspa L, L,, L, u L, umewr o6uiyo
TOYKY, €C/IH H3BECTHO, YTO TOYKM KAcawms JABYX OKPYyHOCTEH
C OZHUM H TeM ke’ pe6pom COBMANAIOT.

3rot daxt noutn” ouesupen. OGosuauum uepes O TOuKy
nepeceyenus npaMex L, W L, mnocrennue rnepecekaiotcd, TaK
KaK Jewatr B omHoi xmocxocm P u He napanienbud. Joxawen
Teneps, 4To npavbie L, u L, TaKKe NPOXOAAT uepe3 Touky O.
JeficTBUTENDBHO, Touka O JIeXHT Ha AMHHHE nepeceyeHus mio-
cxocteft P, u P,,, Tak Kaxk npsMaa L, NpUHANIKHAT IIOCKOCTH
-P,, a npfman L, —nnockoctn P,,. Ho nuuus nepeceuenus P,,
u P, ectn npsmaa L,. CnenoBatenvho, L, upoxomur "uepes
Toyky O. Axanoruaso noKasuBaeM, 4TO npﬂMaﬂ L, nPOXOANT
Yepes TOUKy 0. .
472. Ecan masn Tpu Toukn A, B, C, ne nexauiue na onxofi
"-mpsiMOft, TO- BTH TOYKH CHAYXaT LEHTPaMH TpeX IIapoB, NONapHO
* Kacalouxcs JApyr npyra. Heﬁcmmenbuo, ecau P— touka mepe-
ceyenus Guccekrpuc A\ ABCu P,, P,, P,—0cHOBanHS nepreHanKy-
N4POB, OMYUIEHALX H3 P cooraerc:raeﬂﬂo Ha croposd AB, BCu CA,
TO

AP =AP,, BP =BP,, CP,==CP,

H mape ¢ neutpamun A, B, C u pazmycanm, COOTBETCTBEHHO
pPaBHEMU

. r,=AP,, r8=BP,, re=CP,,
nonapHO KacaioTcd. APYr Hpyra.

[Iycrs  ABCD — nannas nupamuza.(puc. 207). PaccmoTpum
TPH WAPA PAANYCOB r,, Tp, Fe € HenTpamn B A, B, C, nonapwo
‘Kacajomuxes Apyr apyra. O603naunM yepes A, B n C TOYKH,
B KOTOPHX TIOBEDPXHOCTH INapOB nepecexalorcn < pe6pamx AD,
BD n CD, n noxaxem, yto A D=B D=C.D.

Mo ycnosuto 3anaun :

- AD+BC BD+AC.
[To nmoctpoenuro : :
"AD=r, A,D; BC=rg—-re;
BD=rp+4-B,D; AC=r,
HoactaBua uerwpe MNOCJAEMHHX ' BHPAWEHHUS B MpPeNBAyLlee pa-
BeHC‘l‘BO, nonyqum'

Tee

A ‘D = B‘D.
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AHanoru4yHo, HCNONb3Ysl PaBEHCTBO
BD+AC=CD+AB,
Haiaem:
BD=C,D.

Cnenoaarenbﬂo, map ¢ LEeHTPOM Du paguycoMm
I‘D:_—_ A‘D:::BlD=ClD

Kacaeres K2MAOrO W3 NepBLX TpeX Iapos, a 3HAYNT, BCe ve-

D THpe NOCTPOEHHHX 1apa Kaca-
I0TCst NIONApHO APYr Apyra,
473. OGosnaunM  panuycH
Wapos uepes r,, r,, ry H nycrb
r.=r,=r, llposeien K nep-
BWM [ByM LIapaM KacCaTeAbHYio
mockocth. Kpome Toro, uepes
LUeHTPH ITHX 111apOB NpoBeleM

4,

S

0 y 3
N »
Prc. 207, Puc. 208.

IVIOCKOCTh, NCPNEHAHKYASIPHYI0O K  KacaTeibHOH MNJAOCKOCTH, it
PACCMOTPHM  OKPYWHOCTb pajityca r, Kacaloluiyiocsi ABYX HOay-
YHBWIMXCA B ceueHnu OOMBIUNX KpyroB H nux oluieil kacartenb-
noit npsvoit (puc. 208). Tpernii wap Moxer, OYeBHAHO, Ka-
CaTbLCsl NEPBHIX ABYX ILAPOB 1 Kacaiomleilca HX MJIOCKOCTH, ecail
OH «He O4eHb Man», 4 HMEHKO, eChn 7, =7.

PaccmatpuBast npsaMoyroaphne Ttpeyroaphuxn 0,CO,, CAO
u O,BO0, nonyyum:

V(rx—l—rz)z—(r.;—rz)z: V (r|+r)z—(r1_r)2—l_
GV, ry—(r,—r).
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W3 9Toro ypaBHeuus Haﬂnem:
r— _nhrs ’
(Vrl +‘V—)' )
CnepnoBatenbHo, pannycu I12poB NOMKHH YLOBAETBOPATH COOT-
HOLIEHHIO '

.

nre

SRV

474, [Tyctp uMc0 GOKOBHX rpaHet NHpaMuUAM PaBHO 7.
CoeZMHMM npOM3BONBHYI ToyKy O, B3ATYIO. B IVIOCKOCTH ee
OCHOB&HHH, CO BCEMH BEePUIMHAMH M DACCMOTPUM 72 TPEYroJbHHX
nupamun ¢ obuiel sepwuHoR B Touke O. OyeBHmHO, 4TO OGBEM
V nannofi nupamuam paBeH CyMMe OGDBEMOB MOAYHHBIIHXCHA Tpe-
yroabHux mupamuA. Mmeem:

V=—é—S(r¥—l—r,+ cee 1),

TAC Iy, Iy, ..., F,—paccTostus oT Toukn O 10 GOKonm
rpatef, a S—momanb GOKOBOH rpai.

Cnenosarensuo, r,-}-r,-}- ... —I—r,,-——-g- ecTb  BEIUYHHA

MOCTOSIHHAA, He 3aBHCALLAs OT MONOXeHHH Touk# O B MAOCKOCTH
OCHOBaHusl, 4TO H TpebOBaNOCH IOKA3ATH.

475, PaccMOTPHUM ABE MOCKOCTH, 3AIMTPUXOBAHHHE Ha puc. 209,
u TpeyronbHuk ADE B nnockoctd P, npoxoasuiedl yepes Bep-
i A, D, H, E nansoro napan-
anenenunena. [lnockocTn P mepece-
kaet maockocts A\ BCD no nps-
Mot KD, Kortopas MPOXOAHT uepes
TouKy K nepeceueHdus AuaroHaneft
napannenorpamma ABEC, u cnepo-
BaTeabHo, oTpe3ok KD ectp mMe-
muana A AED. Ouesuano, uto A0
ecTb Takwe = memuana A\ AED.
Tlosromy wuuTepecyiomag Hac TOY-
ka S ectp Toyka nepecedenus wmeauau A AED wu, 3Hadur,

2 1

4TO U Tpebyercd,
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476. TlposegeM yKasaHHyI0 B 3alaue IVIOCKOCTb -4epe3 Bep-
muse B, D, F (puc. 210) ¥ napaaienbHyio: eff T0CKOCTDb
yepea sepwnnn C, E, G. OGe nnockocT' 006pasyioT B nepece-
YEHHIl C HapaniesenuneioM pasHO-
CTOPOHHHE It PaBHBE TPEYroJbHHKH.
IasHy CTOPOHBI Kawaoro u3 3THX
TPEYroMbHUKOS 0603HaYNM yepes a.
Ecnan Tenepn, yepes cepeauHy on-
HOT'O M3 1eCTH pefep, COeMUHIIONIUX
BEPLUKHE! ABYX YKA3@HHLIX TPEYTO/b-
HIIKOB, HANpHMep uepes cepeiuHy N
pebpa BC,—npoBecTH MJIOCKOCTb,
NapaanenbHyld  ABYM  YKa3aHHLIM

Puec. 210. IITOCKOCTSIM, TO OHa JIaCT B CRHEHHH C
napaniesenineaoM IHCCTHYIOALNHK
MNPQRS BCE CTOPOHH KOTOPOro, OYEBHIHO, OKAaWKyrTcs pas-

HeMH - . Sametum ewe, uro MN|DF uw NP||BD. Tloatomy

AMNP ZONOMHALT ABDF no 180° u, caexoBaTeasHo,

/. MNP=120°. Ananoruuno ycranapiiBaeM, 4TO H OCTajbhiie
yrau IIeCTHYTOAbHHKA paBHbl 120°,

477. Tlycte SABC— nanunit tetpasnp, P u Q — cepelnnu
npotiBonoyoxuux pebep AC u SB, MPNQ— neroropoe ceye-
HHE TeTpaslpa, colepxawee
otpesok PQ (puc. 211). Pac-
CMOTPUM IVIOCKOe ceveniie SPBQ,
KOTOpOe, oOueBuano, pasbusaer
TCTPasAp Ha JABE PABHOBENNKHE
yactH. 3azaua O6yzer peuiena,
ec/d MH JIOKaKeM, YTO MupaMi-
ol SPQN u MPQB pasHoBennki.

Onyctum Ha nnockocts SPBQ
neprneHAHKYAsipd U3 Touek M
n N H uX OcHOBaHus o6o3na-
YIM COOTBETCTBeHHO uepe3 K
n L, Tak kak Ttpeyroavuuxn PQB n SPQ paaﬂoaemml T0
MU peliedHsi sajayd ROCTATOUNO MmoXasats, 4ro LN =MK,
Mu ycranosis sTo paBeHcTBO, 10Ka3aB, YTO

" MO=NO., I § )

Puc, 211,
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PaccMoTpuM . ¢ 9Toli LENbI0 Mapy napasaenbuux JWIOCKOcTel,
" B KOTOPHX J€XKAT ckpeiusaounecs npsmste SC n AB (puc. 212),
Tak xak oTpesox. PQ coenunsieT cepexunn orpeakos AC u SB,
TO OHM, OUEBWAHO, JEKHT B NAOCKOCTH, MAPALNENLHON JAHHEIM

[ =
[ZA—S7

Puc. 212,

MIOCKOCTAM M _ OTCTOAUIeH OT HHX Ha PaBHOM PACCTOSHUIL
B cuny sroro orpesox MN, nepecekasch ¢ OTPe3KOM PQ pas-
JemuTcs TOuKOf mepeceveHHs ronosam. :

478, Ilycrb SABC —naunas nupamuna (puc. 213). Ony-
¢THM u3 BepumHHW S Ha rpaws ABC eucory SP n npoBenem,
KpoMe TOro, u3 TOH e BepuIHHK
ucotHl SD, SE u SF ocTannuux
Tpex rpaded.. Jlerko BuaeThb, 4TO
tpeyronsuuku SPD, SPE u SPF 8
cuny pasencTBa yrnos SDP, SEP n
SFP paBum mexay coGoft (cp. ¢
aapaveti 420). [Iposenem npante
uepes peGpa AB, BC u AC nnoc-
KOCTH, AeAsillye COOTBETCTBYIOMUE
ABYTPaHHHe yrias nononaMm. ITH
MIOCKOCTH TEPeceKalnTces B Touke
O, paRHOyAaNneHHol OT BCeX YeTH-
pex rpaneft mupaMuan u, cnexoBa-
TENbHO, ABAMIOIEHCT EHTPOM BIIH-
caHHoro B nupammpy mapa. Jlerko
BUAETH, YTO B PaCcCMATPHBAEMOM
caysae B cuay OTMEYEHHOTO paBen- -
¢TBA TPEYrONbHHUKOB TOYKa O okKa-
WETCs Ha BHCOTE mnupaMuan SP. Hos'rop;m paccymxemm MII
YCTaHOBUM, YTO BCE BHCOTH NHPAMHAH Mepecekaiorcs B Touke O.
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Hcnonpayn stor akr, MW MOmeM YTBePKEATh, 4TO, HanpH-
mep, Tpeyronnuukn APS u SPE nexarT B OAHOH MJIOCKOCTH. H,
caefosatenbuo, orpeskn AP #  PE pacnofoweHw Ha OXHOM
npsiMofl. [lostomy AE ectb oxHoBpeMeHno OucCeKTpuca W BHl-
cota A\ABC. Tlo aunanormynolf npnyise W OCTanpHHe Guc-
cektpuct A\ ABC asnsiotest  ero Beicotami. Cnemosartenbho,
/\ ABC pasdoctoponnni. [loBTOpss paccyA/eHne, M ycTa-
HOBHM, 4YTO BCE TIDaHH NHUPaMHIH NPENCTABASIOT ¢oB0il paBHO-
CTOPOHHHE TPEeyroNbHHKH, YTO M 3aBepluaeT J0Ka3aTeabCTBO.

479. Tlyctb ortpesok AB nexuT B IAOCKOCTH Q, a oTpe-
3ok CD—8 naockoct P u nycts P|jQ (puc. 214). Tlposenem
yepe3 Touky A npsaMyio, mapaanenssylo CD, n oriowuM oTpe-
30k AA,==CD. Ha cropoiax AB u AA, nocTpoum mnapaniesno-
rpamm ABB,A,. Ananoruyioe nocTpoeHHe caenaeM B miockocTi P
Coenmiig A ¢ C, Bc C, A, ¢ D uB, ¢ D,, noiysum mapan-
nenenunen ABB/ADCC.D,. PaccvatpuBas rpanb ACB B Kaue-
cTBe ocHoBaHus mupamian DACBH, Mu BHAHM, 4YTO o0beM miupa-

1
MHIW pascH 5 ofpema rnapaJaiaeaenuneaa. Tak KaK, OIHakKo,

o0beM napasiicfenunela COXpanserci nNpH nepcMelieHin oTpes-
KOB (He H3MeumoTCsl miaowlans ocuosanus ABBA, u BUCOTa—
paccrosie Mexay miockocTsMu P u @), TO coxpakfercs n
oGbeM MHPaMItAL.

Puc. 214, Puc, 215,

480, TMycts P u Q— TOYKH mnepeccucuns  aannoft mpsoil,
c rpauamu CBA u DBA nsyrpandoro yraa (puc. 215). Tlpose-
ZeM 4Yepe3 peGpo. AB OGHceKTOpHYIO MaocKocth ABE, a 3arem
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"yepes touky O ‘ee’ nepeceyenus ¢ npamoft’ PQ nposexem nsio-

‘ckocTh' BCD, nepnenaukynspiyio k pe6py AB. Ilycts, aanee,
OM | BD, ON | BC wn nycte SR —npoexmsis PQ Ha mio-

. ckocts DBC, Tak uro npu stom QS | BD, a PR | BC. Ecan
Toukt P 1 Q onusakoso ymaneHw oT pebpa, T. €.

BR=58S, : (N
10 Tpeyronbunk BRS pasuoGenpeunnii, SO=RO 1u, caenosa-
TenbHo, QO = PO xax HaxIOHHLEC, HMEIOIIHE PABHHE NPOCKUNH.
YunTHBan eule, YTO 1O MOCTPOCHUIO

MO=NO, ' (2)

MH CMOXEM 3aKJIOYHTb, YTO TPeyroJbHuKH. OMQ u ONP ups-
Moyroabinie u pasnne. OTCIONa cAelyeT PaBeHCTBO YIJIOB:

£ MQO= /NPO. - {3)

Hrak, B oAHy cTOpoHy yTBepikaeHHe IOKa3aHoO. '
Ecnn, naoGopor, BenoaHeHo paBeHCTBO yrios (3), To B cuay
(2) umeer wmecto pasenctBO TpeyroabunkoB QMO u PNO.

Beneacrene sroro QO=PO u,. sauaynt, SO=—O0R. Orcona
yxe cilexyer pasedcTteo (1).

481, Coemunnym Toukn B u C, A u D oTpeskaMu npaMelx

{puc. 216). Yepes touxy A mpose- 2 :
neM npaMylo napantensio MN no e
BCTpeud B Touke K ¢ npsmolt, mpo-
xonsute gepes B u N. 3amertum,
uto AK=2MN, Ttak xak MN— [ _ > L'
CPefHAil JIMHHA B  TPEYroJbHHKE o
ABK. I[anee, A BNC= AKND Puc. 216.

n6o BN=NK, CN=ND u

ABNC——AKND [ostomy DK=—=BC. U3 Tpeyronbﬂnxa ADK
cepyer:

M N

DK—[—AD>AK.—=2MN .
(anecp cymiecTsenso, uto Touxka D ne JaexuT na npamoit AK,
nHave npnutock OW MOCTaBHTh 3HaK ==). MTak, .

BC+AD>2MN,
4yTo M Tpeﬁosanocr, A0OKa3aTh,

482, Mycrs A, B, Cu D —npousponshne TOYKH, Jewa-
utne Ha pe6pax ueTHPEXIPaHHOro yraa ¢ Bepuwnuoii E (puc, 217).
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.U.oxameu, HAOPHMEP, YTO

ACED<ACEA+AEB+ ABED ’ (1)
Iposexem maockocts CEB. Tlo ceolicTay niaockux yrios Tpex-
rPaHHOrO YIJia '
Z CED < LCEB- / BED ) 2)
I N0 TOH Xe npHYHHe
L CEB<Z / CEA+{ / AEB. 3)

U3 nepasencts (2) u (3) cremyer (1). Hepaaeucmo (1), Takum
o6pa3oM, J0Ka3aHO.

Jlerko mMOHSITB, YTO HAme PACCYKACHHE COXPAHFET CUAY W
B TOM clyyae, KOrAa ueTHWpexrpauuufi yrol He sBAseTCA
BHOYKABIM, T. €. Koria pe6po ED oxaswBaeTcss mo Apyryio
cTOpOHYy wiockoct CEB.

¢
Puc. 217. » Puc. 218.
483. [ycTh NaH BUOYKAKI YeTLPEXTPAHHEI yroa ¢ BepunHoli S
(puc. 218). Ipoxomxum naockoctin BSC u ASD no ux nepe-
ceyedus no npsvo#t /. Ilnockoctu ASB u DSC mpogomsuM 1o
nepeceyeuns no npavoft [,. [lpsmme /, u /,, ouesunHo, He cos-
nazaltT (B TPOTHBHOM c/Aydae BCe TIpauH NPH OPOLOMKEeHHH
Npoxoduay Ou uepes oxuy npamymo). Obosnauny uepes P mio-
CKocTh, comepmaulylo npauwe I, u [,. Jlerko noxasats, HCnons-
3yd BHNOYKIOCTH YETHPEXTPAHHOrO YI/a, YTO NIOCKOCTh P uMeer
C JaHHBDI YrJIOM JIHIL OfHy OOLIYI TOYKY Tepeceuenus S, Tax
4J0 BCCL yrod PacmonaracTes Mo- OJHY CTOPOHY OT maockoctit P
(enpoueM, stor dakr noyti oueBupgen). Iloxawem Temepn, uToO
BCAKAS Mepecexaloias yroa naocKocTb, napainelbHas miockocTu P,
ofpasyer ¢ HUM B CedeHHH mapamnlenorpamM. B camom pene,
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Takas IIOCKOCTh NepeceyeT, B CHAY CKA3AHHOTO, BCE 4YeTHpe
pe6pa uwerpipexrpandoro yraa. QG6O3HaYHB COOTBETCTBYIOLLNE
Toukn nepeceyenns yepes A', B, C', D', samernm, uto A'D’ || B'C',
TaK Kax ©o6a 9TH OTpe3Ka MNOpo3db mapamienbhn /; nNo ana-
nornunoit npuunne A'B'{|D'C'. -

CnenoBaTelbHo, ~ YeTHPEXYrOMbHHK A'B’D'C’—napa:meno-
rpaMM, 4TO H TPe6OBaAOCh AOKA3aTb.

3. TeomeTpuueckne MecTa TOUeK

484, Tlyctp P—oana u3 na0CKocTef, NPOXOAMUMX uepes
nandyl0 Touky A, a M — npoexuus AaHHofi Toukn B Ha
nnockocts P, l'chTn, nanee, C— cepeluna otpeska AB
(puc. 219). Tak xak Ttpeyronbhuk AMB npamoyronbhmii, To.

1 - .
cM = AB. Takum o6pasoM, Bce Toukn M HaxomaTcs oOT
1
Touk C Ha ONHOM M TOM e PACCTOARMA o} AB w, caenosa-

Te/bHO, Pacnosoxens Ha cdepe paauyca -;— AB ¢ ueHTpoM B TO-

yke C. Jlerxo BuAETH, KpOME TOr0, 4TO M06Gasw TOuka yKasaH- -
Ho#i chepul coBmagaetr ¢ omHo#t u3 npoexuuit Touku B. Taxam

~06pasoM, HCKoMOe reoneTpuqecxoe MECTO ecTh ccpepa ¢ Ina-

MetpoM AB.

Puc. 219, - - : - Puc, 220.

485, INycte. O —nentp mannoro mapa. Ilpomenem uepes
JaHHYIO - TIpAMYIO [ HEKOTOPYI0 MIOCKOCTb P, nepecexaiolylo
cpepy mO OKPYXHOCTH ¢ uentpom B Touxe M (pmc. 220), Kax
uasectio, OM | P. Tlpopenem, nanee, uepes Touxky O NIAOCKOCTh
P,, nepnennukynspuyio k npamoit /. Touxy nepeceueHus-mio-
ckocti . Py .1t npsamok [ o6Goanayum gepe3 C. Tak xax nnockoctu
P, un P nepnenaukynsipnu, 1O oTpe3ok OM copepxurcs B nao-
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ckoctH P, PaccmotpuM Temepb RPAMOYTOJBHBIH TPEyroabHHK'
OMC. Touxa C He 3aBucut OT BHGOpa cexyme#h miockoctH P,

n runotenyaa OC npsMoyronbHoro Ttpeyroinhnka OMC ecrs

BeJuu4nHa nocTtosHuan. Eom D —cepepuna OC, 10 MD=%—C.

CnenosatenpHo, ecnu [/ He uMeeT co cdepoll obuUMX Touexk,
TO HCKOMOE FeOMeTPHYecKOe MeCTO ecTb YacTb LYTH OKPYIKHOCTH

oc
pamuyca —=, 3aKMiOueHHad BHYTPH Chepu (myra AewuT B nao-

‘cxkocTH P, u npoxoant uepe3 ueHTp cepn). Ecan / xacaertcs
cdepul, TO HCKOMOE reoMeTPHYEeCKOe MECTO — OKPYXHOCTb pa-

auyca—-, rae R-—pamuyc cdepu. Haxonen, ecnn ! nepece-
KaeT chepy, TO TeOMETPHYECKOE MECTO ToueK M — OKpYKHOCTD

panuyca %—C- .

486. VckoMbiM reoMeTPHUECKHM MCCTOM SIBASSTCH NOBepx-
HOCTh Bpallenus, KOTOpasd MOAy4aeTcss B Pe3y/bTaTe BpalieHHs
AYrH OKPYWHOCTH WM NOJHOM
OKPYXHOCTH (CM. pelleHHe Npeau-
dywieifi 3agaun) BOKPYr ee HuaMert-
pa OC.

487. JoxaxeM, 4TO HCKOMOE reo-
MeTPHYECKOR MeCTO ecThb cdepa

6 -
paaHyca R —5— H UTO UEHTP 3TOH

chepul coBnagaet ¢ LEHTPOM AAHHOM
cheput.

Mycers M —npoussoasHast Toy-

K4 HCKOMOTO TeOMEeTPHYECKOro Mec-

Ta; orpe3kd AMA, AMB u AC

{puc. 221), 6ynyuu oTpesKaMu xaca-

Te/lbHHX, NPOBEACHHHX K cdepe u3

Puc. 221, - onHOH oOuieH ‘TOYKH, PaBHH MeWIy

cobot. [lostomy mpsAMOYrOABHEIR

tpeyroasuukin AMC, CMBu AMB pasusi. Cenosarensuo, /\ ABC

pasuocropoumm Ouesunto, 410 0Tpe3ok OAM nepeceuer- ero 8

uentpe Tawectu O,. Ilycte AM==a, 7oraa AC=aV 2w
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40 aVe

1 3

. ToxcraBnssa oTH 3nayeHHs B PaBeHCTBO
- OM- AO,=O0A.-AM

(M nonb3yeMcs 3Aech  TEM, 4TO AOAM npﬂmoyronbnuﬁ, n
3anucHBAEM JABYMS Cr10c06aMH €0 IVIOLIAAB), NOMYUHM:

om-a Y8 Vﬁ = Re.
OT1ciona

OM= Vﬁ.

Takum o6pasom, Touka M newur Ha ykKasanuoft Buie cdepe.
. Bpamas pannsift wap BMecTe ¢ KacatelabHumn AM, CM u BM
BOKpyr uentpa O, My y6eamMmcs B TOM, uTO J106as TOuKa
chepn NpHUHALNENKHT PACCMATPHBAEMOMY TEOMETPHYECKOMY MECTY.

488, Jannyio TOYKYy mnpocTpaHcTBA 0003HauHM uepe3 4,
TOUKY mnepeceyeHus NPAMHX -——yepe3 B, ocHOBanue nepreHau-
KyJagpa, OnyuleHHoro u3 A Ha A
nI0CKOCTh,— depe3 €. Bosbmew, . /
nanee, mo6Gyio npAMyl0, NPOXOnsi- ' -
uy 4epes touky B, u ouycrum
Ha Hee nepnenguxynsp AD (puc.
222). Torma mo M3BECTHOH TeopeMe
CD | BD.

CnenmoBatensho, Touka D ne. Puc, 222.

WHT Ha OKPYKHOCTH, AHAMETPOM

KoTopoit  ssnsercst orpesox BC. Jlerxo nokasats, uTO W,
06paTHO, M06ad TOYKA YKA3aHHOH OKPYXHOCTH €CTb OCHOBaHHWE
NepneHaNKyAapa, ONyLIEHHOTO H3 TOUYkH A Ha HEKOTOpyIO mps-
MY paccMaTpusaemoro ceme#tcrsa. [losToMy MckoMoe reoMeTpu-
4eckoe MeCcTO eCThb OKPYXHOCTh ¢ aHameTpoM BC.

2,
17

489. Bosmoxnu nmBa caydas. 1) [Ipamas AB He napanienbha
paccmarpuBaeMoft nnockoctd P. OGosnaumm uepe3 D cooTBert-
CTBYIOILYIO. TOUKY mnepeceuenus ABu P (puc. 223). Nycre M —
TOYKa KacaHHs IUIOCKOCTH C OOHOH u3 cdep paccMaTpuBaeMoit
coBokynuoctd. Yepes mpamue AB u DM npoBeneM mJ0CKOCTb.
Mocnenusn nepeceder cdepy mo OXpyKHOCTH, Kacaioulefics nps-
Mo#t DM B touke M. [lo naBecTHoMy cBOHCTBY KacaTeibHOH
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cexyuleii, MPoOBEACHHLNX H3 _onﬂoﬁ TOUKH K OKPYXCHOCTH, HMeeM:
| . DB-DA==DM". A

Caeporatensuo, 0Tpe3ok DM uMeer nOCTORHHYIO AAHHY

V DB-.DA, ne sasucsiryio oT Bubopa cdepn, u, aHayur, sce

el

ToukH A ACWKAT Ha OKPYyHHOCTH paunycar:VDB-DA ¢ uent-
pod B Touxe D. OGoskaunm 3ty okpywuocts uepes C.

[lycts Teuepn, naoBopot, M ectb HEKOTOPAsi TOYKA OKPY-
pocTit C; JOKLKEM, 4TO ONA MPHHALICHUT PACCMATPHBIEMOMY
reoMeTPHUYECKOMY MEcTy. '

[lposenem uepes rouxu A, B u Al BcnoMoraTelbnylo OKpyx-
HOCTb M HEHTp ce obo3nawuM deped O, (puc. 224). Tak kak

Puc. 223.

Puc. 224,

B Hawnx yeaosusx DB-DA==DAF, 1o npamas DM seasercs
KacaTeAbHO# K 3ToH OKpywmnocTH n, caemoareabno, O, M _| DM.
Boccrasum Teneps B Touke M nepnenmukyasp K mnockoctu P,
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‘a.B.ToyKe O — NepnesauKyasp K MIOCKOCTH BCIOMOraTennHoit
OKPYKHOCTH. O IBA TEpNeHAuKyAfdpa JexaT B MIOCKOCTH,
nepnenpukyasipnoft K npamoit DM B Touxe M u He mapannenpuni
(s mpoTmsrOM cayuae Toyka O,, a BMecTe ¢ HeH W TOYKA ‘A u
B oxasanuce 66 B .maockoctn P). [lostomy 31H nepnenauky-
agpH nepecexarnTcs B Hexotopoft Touke O. Jlerko Bupern, 4TO
OA=0B==0M, u6o npoexuun stux orpeskos O A, OB n
O, M pasunt Mexmy coGoft KaKk pamaycu oxpymuocm. HoaTOMy
ecnn NOCTPOUTH Cdepy C HenTpoM B Touke O u pamumycom ON/,
TO. OHa KOCHeTcs nnockocTH P 'n npofiner uepe3 Touxn A u B.
Taxknym oGpasom, oOpaTho, M06ast TOuka OKpPywHOCTH C npuHax-
ACKAT RALIEMY TEOMETPHYECKOMY MeCTy. C'lenona'renbﬂo HCKO-
MOE TeOMETPHYECKOe MECTO ecTh OkpywHocTh C.

2) B cayuae, koraa npamas AB napannensHa NNOCKOCTH,
HCKOMOE TeOMeTPHUECKOEe MECTO npeicTasnser coGOH npsMylo,
KOTOpad JIEXHT B IUIOCKOCTH P, nepneHinKyAspHa K NpOeKumi
ortpeaka AB Ha mnockocTs P u nennt ee mononam.

490. Cayuapt a). Ilyere D-—cepenuna otpeska AB
(puc, 225), C—no;mmxuaﬂ TOYK,Q ~—LeHTp TkecTH AABC

— LEeHTPp  TIMKECTH
I\ ASB. Tax kak Ttouxa Q
memit otpesok DC B ot-
Homenud 1:2, TO reo-
METpHYECKOE MECTO STHX
TOUeK ecTb, OYEBHINO,
ayy, napannensunft pebpy
SE n npoxonsmuil yepes
TOYRY @ ~—LeHTp THKe-
ctu A\ ASB.

Cnayuait 6). Ecanre-
nepb W Touka B mepewme-
maercst no pebpy SG, To
nentps Tskectn Q' Tpe-
yroasunkos ASB  pacno-
nOXKaTCst Ha Jyde, mnapannensHoM pe6py SG u npoxonmsulem
yepe3 Touky ', KOTOpas menuT oTpe3ok AS B OTHOLIEHHH
2:1, cuntast oFf A K S, 2 COOTBETCTBYIOLINE KamAOMy OHKCH-
POBaHHOMY TONIOMEHHIO TOYKH B nyyw, pacCMOTPEHHHE B cay4ae
a), 3aMONHAT cevyeHHe TPeXrpaHHoro yria MAOCKOCThIO, NPOXO-
nsumelt vepe3. Touky Q napannensno peGpam SG mn SE. '

Puc, 225,

Y
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4, Hauboapmne H HauMeHpllHe 3HAYEHHA .

491. He napywas o6LIHOCTH, MOXHO CYMTaTh, YTO CEKyluas
NN0CKOCTD Nepecekaercd ¢ peGpom kyGa  CE (puc. 226). Jlerxo
BHIETh, YTO B CEYEHMH BCErAa [M0AyyaeTcd HEeKOTOpuH mapai-
aenorpamy AABN. Ilnowans S napannenorpamxa MOWeT OuTh
Haflzena mo opmysne

S=AB-. MK,

rae uepes AK o06o3Haded mneprneHIUKYASp, ONYLIeHHHH U3
TOUKH M pebpa CE na nunaronans AB. TakuMm o6pasoM, mwio-
wans S Gyner HaumeHpluell
BMecTE ¢ IauHoOM OTpeska MK.
Ho cpeau otpeskos, coemuns-
IOUHX TOYKH OBYX CKpeLlsiBalo-
upuxcst npsMex CE . AB, Ha-
' HMEHbUIYI0 IJIHHY HMeeT OOWuit
v . K M nepnennukyasp. Herpya-
H0 €006pa3nTb, YTO OGLIUM mep-
NEHAMKYANPOM K YKa3aHHLIM
npsivpM fBAsieTC 0Tpesok MO,
coefHHsIOLNE  cepeanny pe6pa
CE u pnarovaau AB. Heficteu-
Tensho, /\ AM'B pasuoGeapen-
nuit 1 nostony M'O | AB. Tax
kak u /\ COE pasuoGexnpennnil, 10 M'O | CE. Takum oGpazom,
HaUMeHBUIYI0 IIOLafb HMEeT ceyenue, MHensilee pebpo CE
TI0110/1aM; COOTRETCTBYIOLLAs IVIOULAAb
S =a]/3_- aV2 =_a_’_]T/:(§_
2 2

D1y We 3ajauyy MOXKHO DELIMTb H HHAYE, €CAH BOCNONB30-
BaTbCHA creayioulefl Teopemoli: KBafpaT MAOLWAZH MIOCKOrG MHO-
royro/bHHKd paBeH CyMMe KBaApaTOB INOUlaZeR ero npoexkuui
Ha TPH B3aUMHO-NEpHeHIUKYAApHLE MJI0CKOCTH, DTa Teopema Oe3
6oAbUIOrO TPyAa NOKA3HWBAETCA HAa OCHOBaHHWH (POPMYAH, MO KO-
TOPOH INOUWlaZbh NPOEKUHH IUIOCKOFO MHOTOYTOJBHHKA Ha - 1Joc-
KOCTb pAaBHA IVIOL(AAH MHOTOYrOJbHHKA, YMHOXEHHOR Ha Kocunyc
yraa Mexay rockoctaMu (cM. dopmyay (1) B pememm 3a-
Aaun 419).

Cunitas 9Ty TeopeMy JOKa3aHHOM, oéosua!m\x yepes X ANHHY
orpeska CM (cu. puc. 226). ITpoeknuu HHTepecyioulero Hac

*  Puc. 226.
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napannenorpamma Ha mnockoctn ACD, ECDB’ v -BDN wusofpa-
WeHH B COOTBETCTBYyIOLEM nopsinke Ha puc. 227, a, 6 u 6.

_4% ; .p: :
N
T e 8 7

Pnc. 227.

N

Hnomazm MIPOEKIMH COOTBETCTBEHHO PaBHH 4%, aX, a° —ax, TaK
YTO B CHIY YNOMAHYTOH TeopeMs

8§ =(a*)* 4 (ax)* 4~ (@ — ax)* = 2a* («* —ax+a’)

IlpeacraBuB ksampatuuiif tpexunen x® —ax--a® B Bune..

(=) +5e

naxomum (cp. (1), crp., 46), uTo HamMenswee snauenne S° Gy-
ps . ;
AET MMETb MPH X==-3, & MHHHMYM TIOWAZH paBex

: 3 V6
Sm]n = 1/-2(1'~-4—a2 == ——2]/;— .

492, Yetupexyronsuuxk MNKL, nonydentHuii B ceyeHHH mi-
pamuas ABCD (puc. 228), ecthb mnapannenorpawy, Tax Kax
LK||CD u MN\CD; caenoBa- .
tensno, LK || MN n, ananoruyso,
LM||KN. Ecmu /LKN= @a, 1o
M0MIAb MAPANAeN0rpaMMa Mo u3-
pectHoll Qopmyne pasHa

S=KN-KLsina.

Tak xak / LKN pasen yray mex-
Ay CKPEUuruBAIOUHMUCA  NPAMHMH
AB u CD, 10 ero cusyc ecth Be-
AHYHHA TMOCTOAHHAA IAA BCEX pac-

Puc. 228.

cMaTpuBaeMHIX napamienbHHx cedyenufi. Takum o6pasom, mnio-
magh CEeYEHHd 33BHCHT TOJABKO OT BEAHYHHH TNPOH3BEJCHHS
KN-KL. OGo3nauum puuny otpeaxa AK uepes x. Toraa, B cuny
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ﬂOllOdHﬂ TPEYrOJbHHKOB, HMEEM:

KN AD—x  KL__ x
AB= 4D ' TD™ AD°

[TepennoxuB 3TN paseHcTBa, nafizem:

KN KL——AB -CD

D (AD — x)x.

AB.CD - '
Tak Kax ——3- €CThb BejHuHHa fnocrosinias, TO H3 npe.uuny-

AD*
ineli GopMyan chelyeT, YTO HHTEPecywUlee Hac NPou3BeleHHe
KN-KL upusnMaet HauGonblllee 3HaYeHHe BMECTE C MpPOH3Bejes
nueM (AD —x) x.

PaccvatpuBas 9T0 Npou3BeleHRe Kak KBaapaTuuwil Tpexunex
— x*-} ADx w npeacTapisis €ro B oiae

AD\? AD\?
- (x—_z") +(Z)
y6e,«naemcsl B TOM, YTO muéo*u,mee €ro 3nauesilie AOCTHIATC
fipH X (cp (1), crp. 46).



TPUTOHOMETPUS

1. NpeoGpasoBanne BHIpaweHui, conepmamnx
TpUroHoMeTpHdeckne GYHKuAH

493. Taxk xak no ycnosuio 3agayn cig(a--f)=0, T0

cos (& -}-B)=0. n
Hyxuo aokasarts, yTo "
sin (a -}~ 28) =sin a, ' )
W : . o
sin(a 4-28) —sina =0. (3)

Mpumenns GopMyny A PasHOCTH CHHYCOB ABYX Yrios, mpeol- -
pasyem cooTtHowenue (3) K BuURY

2cos (e -}-B)sinB=0. (4)

Ho ua (1) cnenyer (4), us (4) cnenyer (3) 1 (2), uro n Tpe-
GoBanocs noKa3ath.

494. PaccmorpuM pasHocThb _
tg(a+p)—2tga s“‘("""p)c‘)sa—2Siﬂ¢COS(d+p) (l)

cosa cos(z -~ f)
Tocratouto noKasaTh, YTO NPH YCIOBHH
3 sin B ==sin (22 |- B) )

8Ta pPa3HOCTE paBHA HYJIO.

[Tonp3yscs QopmynaMmy, BHPAKAOWUMH NPOU3BEACHHS TpH-
rouoMeTpHyeckux ¢GyHKUnH Tepe3 Ux cymmu, npeobpasyeM wun-
cautens apo6u (1). Tonyanm:

sin(x+-B) cosa= 2—[sin B -} sin (22 -1 8],
2 sina cos (« -}~ B) = sin (2 4~ B) — sin B. (3)
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CnenoBatensho,

__3sinp —sin(2a 4-p)
tg(a--p)—2tga= 2cosacos(a}-B) ° ®

A n3 (4) B cuny (2) caenyer pasencteo tg(a-}-By=2 tga.

495. Tloae3yscy opuynoit was  sin (« -+ B), npeoGpasyem
cooTHomenne sin &= Asin(a-}-f) x Buny

sina (1 — A cos )= A cos a sin f.

Torna
tor g _Asinb
B 0= I 0s B
I, CeNoBaTeNBHO,
Asinf sin §
__1—Acos} "cosp _ sinp
tg(a‘{‘ﬁ)—l Asinp sinp~ cosp—A°

T 1—Acosp “cosp

496, PasencTtBO, KOTOPOE HYXHO ROKA3aTb, MOKHO MNpeACTa-
BUTL B BILAe

tgatgd m—l—n
T—igatgp — m—ns*® (1)

Ho neBast 4acTh 9TOro COOTHOILCHMA pasua tg (az-}—{i), cneno-
BATCJBHO,

tg (o +p=2t21ga. ()

B cooTHowennu (2) 3aMeHMM TaHrencl yrios o u o—-f
uepes CHHYCH H KOCHHYCH, TpHBedeM Apofu K oOLieMy 3HaMe-
nateo U OTOpocuM oOuwuii 3uamenarens. Iloayumm:

m [cos a sin (& -}_—_P;I)[—;l—nS;ﬂc@;:f(J: Si_g;i_] cos a sin (a4 £)] =0, (3)

msin § — n sin (o -} 2B) =0. 4)

Tak kax cooTHoweHne (4) BHIOMHAETCA MA YCAOBHIO 3alauy, TO
uneer MecTo (3), a caenoBaTesbHO, H (2).
Ho ua (2) caenyer (1), a u3 (1) caenyer cooTHOluEHIE
tg 8
+tg—'u___ 1—tgatlgd
m4+n  m—an
' KOTOpOe M HYXHO OO J0Ka3aThb.

HAH

?



[PEOBPA3OBAHHE TPHTOHOMETPHYECKHMX BHPAMEHUA 397

497, B cuny dopuyan (12), npusepenuoit Ha'cfp. 81, ne-
Bas YacTh TOXIECTBA paBHa :

3n

. T .
2smm-sm 0 (8]
K- 3r :
Yuuownus u paszgems (1) ua 2 cos 75C0ST; W . moabsydch
dopuynolt mns sin 2a, monyunm:
é i‘-smgE
2 sin = sin 3= —-—————-’ > 5
T 2 cos — coss-f—:.
. -1077710
Ho :
n ™ . 3T -
cos lu_.sm( —|—m)__-sm-5—,
a
cos -?f—-sin r_ 3 = sin =
10 27 10) 75" ’

' 1
CnenoBatenpHO, NeBast 4acTb TOXAECTBA PaBHA 5
498, YMHOWHB M Da3ienHB JeByl0 YacTh TOXAECTBA Ha
T
2sin_—7— N N0Ab3ysch GOPMYNAMH, BEPANAIOMIHUMY npousseneHus
TPHIOHOMETPHYECKHX  yHKUuR yeped cymmbl, Haimem:

2n 4r 6n
€os 3 - €0s =~ - €05 ===

2cos7-sin—-+2 cos—sln +2 cos smT

——

2511‘!7

sin 3__ - sm + sln —sin i;f + sine — sln%—:

2sin%

TCI0ZAa Cpasy ClAeAyeT, HTO paccMaTpuUBaeMas CymMMa pag-

A ———

2
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499.. OGo3nauus JIEBYI0 4acTh TOXKAECTBA yepe3 A, -3annmem
A B Bule
A— sin 20° sin 40° sin 80° )
- " "cos 20° cos 40° cos 80° ° .

Hoansysacs ¢opuyaamn (13) u (15), npuBeseHHuMuH  Ha
ctp. 81, npeoGpa3yem uucantenb ppobn (1): : '

sin 20° sin 40° sin 80° ==~ (cos 20° — cos 60°) sin 80°=
= 5 ((cos 20° sin 80° — - sin 80°> =

2 .
o o . o /3
1 (smlOO ;-smﬁo —-lein80°)::‘—-§

7
(Mu BOCmONB3OBAMHCH TeM, uTO sin 100°==sin §0°). Cnenosa-

TEJALHO,

sin 20° sin 40° sin 80°= V ' (2)

Suamenateap apobn (1) MOXHO NocaenoBaTeNbno npeobpasoBaTh
cienyouM o6pason: ‘

: o o o o
cos 20° cos 40° cos 80°=2 sin 20° cos 20° cos 40° cos 80

2 sin20° -
sin 40° cos 40° cos 80° __sin80° cos 80°-_ sin 160°
- 2 sin 20° T 4sin20° T 8sin20°
__sin20° - 1
=8sm20°" §°
Urak,
c0s 20° cos 40° cos B0°=—.. (3)

Ha (2) u (3) caeayer, uto A.-—-:V:‘T.

600, Cnauana 3ameTiiM, 4TO

R
2
Yy 14cosy’ (1)
2
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Hanee,. B cuny ycnosuii. 3amaun cos y== CZ—ZE . Cnenoratensuo,
: 2sin ZET 2
tg’l €CoSxX—Cos2 2 2 _tgz—{—x z2—x
2' cosx—{—cosz " 9cos +xcosz—2-x 2
501. Obosnayns mannyto cymmy uepe3 S, Gymem umern:
. 1 . 8 cos® 4x
. S—‘tg=2x—tg 2x — Snic _
Bupasus tg* 2x no q)opMyne (1) pewrenu npenuayineli- 3agayn
H MOACTABUB B S, NMOAyuHM:
S= 1tcosdr 1—cosdx 8cos®4x
[—cos4x 1 cosdx sindx
(1 =+ cos 4x)* — (1 —cosdx)* Beos*dx
1 —cos?4x sindx ~
4 cos 4x (1 — 2 sin 4x cos 4x 4 cos 4x
( sin® 4x ) St (sm 4x — €0s 4%)* =
8 cos 4x : . 8cos 4x sin® (x—-%)
sm4x——=cos4x —_ — .
V2 sin® 4x

1
= Sinfdx (V‘—j
502. Honbayﬂcrz dopMynamu mas cymm CHHYCOB, MPENCTaBHM

7IeByI0 4acTb TOXAECTBA B CJCAYIOHLIEM BHAE:
+c b—c

b+c b+c .
— 2 sin —~ — cos( )+2 sin cos —— =
‘ X b+c - b+4-c¢ '

. - = 92'sin [osT—cos( + _; )]
Orciona, npumenus cpopmyny INA  Pa3sHOCTH KOCHHYCOB, .JIErKO
NOMYYuM, YTO JeBast YACTh TOWAECTBA COBMagaeT c Mpasoi

503. TIlo ycnoeuio 3/a11a!m 0<la<<an, O0Lb<m,
0<c<n u a-+b-4c=mn. MMostomy - :
b +c a -1
g )= (f—5)="% =
tg—2— .
C npyro#t cropoun, -
b, , o - -
b-c oty :
g 2 = b c’ (
1—tg - «tg —
2 2
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MNpupasuss npasue 4actu paseuctd (1) u (2) n 0cBOGORHBLIYCH
OT- 3HaMeHaTeneil, noayynm TpeGyemoe PaBEeHCTBO.

504. a) Jlerko npoBeputh, uro B-}+ C#:% -+ km (B — no-

6oe uenoe wICAO), TaK Kak B NPOTHBHOM CAyYae yCHOBHE 3aMauH
He BHnoansercss nu npu xakom A. [lostomy tg BtgCs£41 n u3
HCXOJHOTO COOTHOLIGHHS MO/YYHM: '

tgB3-taC -

otkyra A==kn—B—Cu A} B} C=km.
0) Hcnoan3ys BTOpyi0 4Yacth YCAOBHH 3ajayll, COCTaBHM
cucTeMy ypapuennil

A<4+B4-C=kn, 2A=B4C, C=A-}B, (N
H3 KoTOpOIl HafineM:

2 C kit
/1:::?;(2 l;:::—g-, (3:::—5—. (2)

W3 (2) Bumho, 4TO0 HyxHee HaM 3uaveuns yranoe A, B, C no-
JYYalOTCs NpH  BaHMEenbileM BO3MOXHOM MOJIOKHTEJbHOM 3Have-

win k. O1o 3auauenne k pasno 2 (npu R=1, ¢:=—2JE u tgC

He cymecrayer).
CaenoBarensHo,

2 n -
A——-‘g’ﬂ, B=—§-, C—n.

505. Vcnoabaya TOwpmecTEOo 3azayn 502, moayunm:

sina+sinp+siny=4sin“'§ﬁsin fs';'Ysin 'v-‘i-(l_____

— Y cosZeos B
=4 cos 5 €08 5 €0S -,
TaK Kak
etf__a__ vy Pty _=n__a oty __=xn_ B
2 T 7Ty Ty T2 2 2 2 Pl
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506, PaccmoTpuM TOXAECTBO

cos (x -y - 2)= cos (x -} y) cos z— sin (x }y) sinz =
==€0S X C0S Y COS 2 — sin x siny cos z— sinx sinzcos y —
— siny sin z cos x =

—-cosxcocycosz(l—-tgxtgy—tgytgz——tgxtgz)
Tax KaK x-—[—y—[—-z-——~k T0
S=tgxtgy+tgytgz+tgztgx=

T
cos+k
_cosx4y+2) _ 4 2
T cosxcosycosz €0S X COSy COSZ -

Ecan £ HeveTHo, To S He 3aBHCHT OT X, ¥, 2, H S=1.

507. TlpeoGpasyem sneByl0 4acTh TOXAECTBA C/EAYIOULNM
obpa3zon: )

sin 2na -}~ sin 21 —-|— sin 2ny =
=2sinn(x-|B)cosn(z—p)42 smnycos m=
=2 sin n (v —y) cos n(a — B) -+ 2 sin ny cos # [r — (a -}- B) ] ==
=(—1)"*"sinny. 2[cosn(a——{3)-—cosn(a+f3)]—~ '
=(—1)"""-4sin nasinnBsinay. -
Mpt BocrionbaoBanuce dopmynamu:
a) sin(mm —p)=(—1)"*'sing,
6) cos (mt —)=(—1)" cos d.

508. OGosnauns AeBYI0 YacTb TOXHEECTBA uepes S, moKa-
KeM, uTO JieBas yacThb TOWECTBA COBIAJAeT C NPaBofi.

S=sin’x cos x = (sin x cos x)* cos® x-—-

N 1 sin® 2x (1 -4 cos 2x)= sm 2x + =5 sin® 2x sin 4,
Ho '
1 —cos4x,

sin® 2x = 5

cen0BaTebHO,

S’-——‘gl—zl(l — cos 4x) sin 2".‘{—312 (1 — cos 4x) sin 4x. -

14 B, B. Jinackuf u ap.
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I'Ipeoﬁpasya npou3seeiie sin2x cos 4x B cymay, nOAY YHM:

1 /sinbx —sin2x
S-— sm2x 32(———-—2-———)4—6451[14)«:——

l , 3 . 5. s | i .
~— 733 Sin 8:(:.._--6;1 sin 2),—{—64 sindx — g3 sin 6xX — i5g Sin 8x.
Hrak, neBast yacTs TOWZECTBA pasHa Npasoii, uro ¥ Tpebosa-
JI0Ch 1OKa3aTh,

2. TpuroHomMeTpHuECKile YPABHEHHA H CHCTeMbl ypaBHennii
509. launoe ypasuesue TepseT cMucn npu x=—kn. Ilpn
X5 ki UCXOAHOE YPaBHEHUE MOMHO NPEACTABHTH B BHAe
cos® x - cos® x == sin® x -}- sin® x.
Iepenocst Bce uACHHW ypasHeHWs B JeByl0 YacTh N pasnaarad
JSBYI0 4ACTh HA MUOMHTRNN, FOAyae::

(cos x — sin x) (sin® x - cos* x + sinx cos x -}~ sinx - cosx) =0.
OT1ciona BWTEKAIOT ABE BO3MOKHOCTH!

a) sinx —cosx =0, sin (x———‘-‘-)—*o
TOrAa

L 1
6) sin* x+cos x+s1nxcosx—{-51nx+cosx_0 (2)
Tonowxus s1nx+cosx___t, OyneM HMETh
?=(sinx 4 cosx)*=1-4 2 slnx cos x,
. t?—1
OTKYAa S X €OS ¥ == .
Ypasnenue (2) npeoGpasyercs K Bidy
l—[—t -1—{—1‘ 0, orxkyna f=—1. ~(3)
Cneposarensuo, sinx-}-cosx=—1 wm
1 1 1 . = 1
—=sinx-4} —F=cos x=—m—r=, sin({x+5|=——=
VZ +V2 Ve’ ( + 4) V2’

OTKyAa

Ky=— - 2Un 4)
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.

xa_———_(2m+1)1r.‘ ) (5)

Ho suavenns x, conepaaunecs B ¢opMyre (5), ne ssa-
IOTCH KOPHAMH HCXOAHOTO YpaBHEHHS, TaK KakK npu x = k1 ypas-
Henne TepseT cMucia. CirepoBatensHo, ypasHeHHEe HMeeT KOpHI,
onpenenseMue dopmyaamu (1) n (4).

510, MNepemuem ypapHenwe B BHAE

1 > 3 2 1 . b
(—2-sm2x—|—l/2_3_c052x) ——-4—cos(2x——16‘-)-—7=0
nau ' '
4 cos? (2x—-§)—cos(2v—g)—-5_0 . (1)

Orciona
T\ : Sn :
cos(?x—-g)s—_], fc,=-—-]—2-+kﬂ-
Bropott kopeus kBampartsoro ypasHenus (1), pasuufi 3 He

4)
AaeT pewlenud, Tak Kak [cosa]=<1i

511, 3annwem ypasHenue caeayiomnM o6pasoM:
o (sin 3x  sin2x\ __ sin2x [sin2x sin3x 1 o
cos3x  cos2x /) cos2x \ cos 2x cos 3x '
IMpuBons npo6i K oflieMy 3HAMEHATEMIO H ordpacmaa ero, mno-
AyyHM ypaBHeHue

5

2 (sin 3x cos 2x — cos 3x sin 2x) cos 2x =
‘ == sin 2x (sin 2x sin 3x -}~ cos 2x cos 3x)

Ho Bupaxenne, crosuiee B ckoGke cleBa, paBHO sinx, a cros-
wee B CcKOGKe CmpaBa paBHO €oOSX. Il03TOMY MH NPHXOIMM
K ypaBHeHuio

2 sin x (cos 2x—cos x)..__—2 sin® x=0,
OTKYRa x==Fkm,

512. [Moab3yace dopmyaamn
sin3x=38sinx—4sin*x, sin2x=—2sinxcosx,
npeo6pasyeM YPaBHEHHE K BHAY-

sin 3x—[—sm2x—-asmx-——smx(4cos x—]—2cosx——a—1).._0

14*
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Orciona cnenyer, uto muGo sinx—0 u Torma x=—=*km, sn6o
4cos*x—t}2cosx—a—1=0 (n
H TOr;a :
‘ —1=Viats
7 .
Tloakopennoe Bupawenne 3fech ROMKHO GHTb HEOTPHUATEILHO,

CoOs x—

5 ~
cnenoBaTenbio, a==-—--. Kpome ToOro, Heo0xomiyM0, 4TOOM

4
/3215 ;
—-11-1411—}—5 <1. .
Ecan cosx=:—l-—+——— l44a+5, TO —3<]/4a—}—5<5,
T. e. a<<5.
E - —l—]f4a-i—5 —_—
Cm €S X == ———————, ' T0 ~4<V4a+a<3,

a =< 1. Hrak, 3anannoe ypasHeHnie muMeeT CIAENYIOUHE KOpPHIL:
5
a) Ecmn a<—-z nm @ >5, To x=4Kkm, TaK KaKk B 3TOM
cayyae ypaeuenne (1) He mMeeT BeuiecTBeHHHX KopHeil.

6) Ecan —-2—<a§1, T0 x,:kﬁ, X,=2knw -~

- e v
i—arccosl;wi—é 1 x,==2kn - arccos ——1——%—4&.

8) Eecm 1<a<cd, 10 x,=kn un x,=2%kn-4-

— /a4 5
- arccos —ilﬁ—s .

513. M3 1aHHOro. ypaBHEHHS HAXOMMM:

m cos QTrxz_—%—}—kn. . (1)

[loncrasns ciona x=4_—-é—, noayunM
m=2 (—g——}-kn), rae k=0, 1, 2,...
Breca 370 puipaweHne B (1), npuaeMm K ypasHeHHIO
cos 2mx =1 .

. 2
Pewasi nocnennee ypasnedie, HoayyHM:

dnx=ob- g 2%, x=kdg  (k=0, 1, 22, ...).
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514. Tlpuseis K o6uleMy 3uaMenatemo IpoGH, CTORULAE
. B mpaBofl 4acTH ypaBHeHHs, H NpHUMeHHB (OPMYIy

a° — b = (a — b) (a* 4~ a'b - a*b* -} ab* - ),
MOy YHM: '
sin x — cos x == sin x cos x (sin* x -}- sin® x cos x -}-
-} sin? x cos® x - sin x cos® x -}~ cos* x) {sin x — cos x).
Orciona caenyer, 4to aAu6o
sinx —cosx =0, - (n
nu6o :
sin x cos x (sin* x -}~ sin® x cos x -} sin x cos® x -}-
- cos® x-}-sin® x cos® x) — 1=0. (2)
TIpeofpasyem Tenepp ypaBHenue (2), moib3ysch Tem, 4TO
sin* x - cos* x = (sin® x -}~ cos® x)* — 2 sin® x cos’ x,

sin® x cos x -}~ cos® x sin x = sin x cos x.

[Tonoxus eme B ypaBHeHun (2) smxcosx:y, 3anguieM
ypaeHeHue (2) B Buae

y—y'—y4-1=0 Q)
win (noc/e pasnoWEeHHA JIEBOH YacTH HAa MHOMHTENH)
(y+1=0.
Ecau y_ﬁl, T. e. sinxcosx=—1, 10 sin2x=2, 4TO He-
BoamoxHo, Ecam xe y=—1, 70 sin2x=-—2, urt0 TaKke

HEBO3MOKHO.
Wrtak, ypasuesne (2) me nMeet koptefl. CnemoBatenbHo,

KOpPHH MCXONHOTO ypaBHeHMs CyTb KOpHu ypaenemus (1), T. €.
™
= ~+nn.

515, ﬂpeoﬁpasyeM JaHHOE ypaBHeHHe, YMHOWas o0e 4acTH
€ro na 32 sm npu\teHHB HECKOABKO pa3 dopMyiy sinacosa=—

-:lz— sin 2, nmonyunM:

5103211' Slﬂ jid
3y =snsy
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HIU .

sinmc 6,3,1rx_-0 - - (D)

OTcoa HaxOAHM JiBe CepuH Kopheft:
x,=2n, xz=%(2n+1) (n=0, 4-1, 4-2,...).

Tax kak B npouecce peHICHHA TPOH3IBOAHJ/IOCH y\momem{e

OBeHX 4acTeH NaHHOTO YPABHEHHS HA MHOWHTENb 32 sin =, Ko-

31
Topb_u‘i MoweT ofpamaTbesi- B Hyab, TO ypaBHenwue (1) Moxer
HMeTh KOpHM, SIBASOUlecs MOCTOPOHHHMH A/ HCXOJHOro ypas-
neund. [locToponunmn KopHAMI OyayT T€ H TOJABKO Te KOPHH
YPaBHEHUT

sin ""__o | o (2-_)'

KOTOpHE He YIOBJIETBOPSIOT HCXOAHOMY YPaBHEHHIO.
Kopuut ypasuenus (2) mamotca ¢opynaoci

x=31% (=0, 1, 4-2,...) 3)

H, KaK /IerKo BHIETb, He YIOBIETBOPSIOT NCXOIHOMY YPaBHEHIO.
HMoatoMy u3 HaiigenHoft cepun kKopueil ypapsenus (1) ciaenyer
HCKAYHTE BCe Te, Kotopnie umeloT Buf (3). Jas xopuelt nep-
BOH cepHH 3TO NMPHUBOAHT K paBeHctBy 2n=—231%, BO3MOXHOMY
. TOJABKO NpH YeTHOM B, T.e. npu k=2 u n=31 ({=0, 41,

+2,...). IL'm KOpHefi BTOpOH CepHH aHAJIOTHYHO MOY4aeM

PABEHCTBO (2n +1)=381% nm 2n-1-1=33%, Bo3uoxnoe

TOJILKO TIpH ueqemou k, 1. e. npu k__2l—[—-1 u n=33/416
(=0, 41, -2, ...).
WITaK, KOPHH HCXOLHOTO yDaBHEHHS TAKOBH:

x,=2n, rtae nz=314,-

3l = 2, ...
x,=m(2n+41), rae n5%33/-}-16, [=0,4-1, &

516. IIpaBas yacTb ypaBHEHHT TepseT CMHCA NpU X=Rkmn
T
n npu x=7z-+mrr, Tak Kak npu x=—=2Im ue omnpenenena

Oyukuua ctg ;, npu x==(2/-}-1)w ne onpenenena Qynkuus
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x . T
tg5, a npn x= ;z—+mn' anaMeHaTtesb npasofl uacrtu obpa~
maeTcs B Hyab. [lpn xs&kn nmeeM:

x x
sin? — — ¢0sZ

x X 2 2 - 2¢0s X
By == i % T sz
2 2

k] .
Cnenoatenho, npn x=~km n x=o-Fmn (k, m—mobue
Heibe Yncsaa) mpasBas YacTb ypaBHeHHS pasHa — 2 sinx cos X.
. T
Jleag wacTh ypamwemitsi He HMEET CMLICAA mpH x=—-—}-kn:

n x——+l-—(l=0 +1, =-2, ...), a npu npoUHX. 3Ha=
YeHHsIX paBHa —1g X, TaK Kak

(=il H) = (e F)es [F— () -

=g (x__-) ctg (x )————1)

WUrak, ecnn x ==k, x;é —}—m-r u x;é LAy P 5 s TO Me-
XOMIOE yPaBHEHHE HMEeT BILL

.::-|:|

tgx=2 sinx cos x.
- 910 ypaBHeHHe HMeeT KOpHH
x=kn un x——+1

Orciona caemyeT, UTO NCXORHOS YpaBHeHHe HE HMeeT Kopueil.

517. Tonbayscy ¢opMyaoil - mas cymvn KyGoB ABYX uncen,
npeoGpasyeM JeBYI0 4acTh ypaBHeHHd K BULY

(sin x - cos x) (1 — sinx cos x)=
(l -——é—- sin Qx) (sinx - cos x).”
Hcxonnoe ypapHeHlne pacnaiaeTcss Ha JABa yPaBHEHHAD
1 — 5 sin 2x=0, ey
sinx4cosx=1." = : ©(2)
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Ypasuenne (1) He umeer Kopseil, a ypaBHenue (2) MOXHO 3a-
nHcath B BHJE
1

sin (x + 7) =
oTKyAa
' X, =2un

i

x,:—%"——[—?mz (r=0,4-1,4-2,...).

518, Ilonoxmue sinx—cosx=={ H MHCOOIb3YHA TOKIALCTBO
(sinx —cos x)*=1-—2 sinx cos x, 3amiiLeM HCXOZHOE ypaBHe-
Hue B BiAe

- £ —12{4-11=0. SRR
Oto ypapuenue mmeer kopun f =11, {,=1. Ho f=sinx—
—cos x:]/gsin(x—— %) 1, ¢1eA0BaTeNBHO, |1 <V§: Tak kak
ypaBHeHue
V7 sin (x———:i)::]]

HE HMEEeT pememm TO HCXOAHOE YpaBHeHHE paBHOClUIbHO ypa-
BHEHHIO
)__ 1
vz

Omser: x, =mn-} 2km, x—7+2kn.

sin (x —_

INE

519, Bocnoabsyesesi gopmyaoit

__ 1 —1g*a
Cos 20— ']——_*_—tg?; .
~ W3 ortolt dopmyan B cuay ycnoBuH samaum ciaeiyer, YTo
_2—atga 2
COSQ&————?‘—th—— 1+atga' (1)

Peunup ypasnenne tg*a—atgea-4-1==0, naiigem:

_axVa—4,
tga———————2—
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CnenosaTenbHo, |@|==2, u TaKk kak no ycaosuio a>>0, To
az==2. o

x n ad4-Var—14
Ec.rm'-z-<a< 3 TO tga=— +]; , 1 u3 (1) nocae
APOCTHX NPeo6pa3oBaHuil MOMy4HM:

_Va—-14

a
a-Va—4
2

coSs 20 =

Ecau we O<a<%, 0 tga=— ,‘HTOUIa

2
cos2a:—f——‘3.
a

520, TIpumenus ¢opmyny cos? (lej—_;gs_z_g , 3aMillIeM ypaB-
eHHe B BuIe

c052(§+x)+cos2(a~x)=2a—2

Uan :
cos 22 cos 2x=—a—1.

Torpa ,

© €os 2x = 3‘;‘1- .

: cos 2z
Ho, ¢ npyroft cropoun, :
. clg®x —1

cos V2x = W .
CnemoBaTennho,

. a—1-4cos2a

clgx=rt 1—ad-cos2a’

Taxk xax |cos 2x| =<1, TO BO3MOXHHE 3HAYEHUS & ONPEALNAOTCH
* HepaBeHcTBOM |cos 2z [>=|a—1|=¥b, otkyna

arccosb | ke kr . arccosb
- ?<a<-—2- ——2-.—(k_0,il,t2,..-.).

521. JanHoe ypamHeHue MONHO 3aNMCATh B BUAE

(cos 2x _ cos 3x) __sin2x 4 cos 2x
sin 2x sin3x/~ cos2x ! sin2x
]
3sinx — 1 o)
sin2xsin3x~_ sin2xcos 2x°




.
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3aMeruM, 4TO0 3T0 ypaBHCHHE HMeeT CMHC/J, ecan-
sin2x=40, sin3xz£0, cos2x£0,
Hns tex x, mpn xoTOpHX ypasuenne (1) umeeT CMHCAS
3 sin x cos 2x ==sin 3x,
niam
sin x (3 — 4 sin® x — 3 cos 2x) =0,
1
2sin* x=0.
Tak xak nocaenuee ypasnenne paBHOCH/IbHO ypasHeHu1o sin x =0,

TO BBHAY CHE1AHUOrO BHlIE 3aMCyYanHil HCXONHOE YpPaBHEHHe
peulendit He HMeer.,

'522. Mcxonnoe ypasuenne MOKHO 3anicaTth B BHAE
sin a -}-[sin (2¢ -} a) —sin (29— a)] =sin (¢ -} @) —sin(p—a),
K nocae mpeoGpazoBaniil B BHAC
sin a -} 2 sin @ cos 2¢p =2 sin a cos @.

Myctu sina=~0 (B MPOTHBHOM CIydae HMECT MECTO TOMECCTBO).
Toraa
1+cos2¢—2cos =0, 4cos’9p—2cosqp—1=0,
1+ V5 ’
oS @ = -—i——4———— .
Tak Kak yron ¢ JcKHT B Tperbeii uerBepTH, 1o cos <0,

CaeaoBaTesbHo,
1—-Y 5
oS @ = —5— .

523. IlpecoGpasyem neByl0 uacTh HCXOZHOTO paBelcTBa ¢
nomowpio gopmyast 1 -4 cos 2x =2 cos® x. [loayunm:

1 --cos 2x -}~ cos x - sin 2x |- sinx =
==c0s x (1 -}-2 cos x) -}- sin x (1 4 2 cos x) =0.
Orciona nu6o 1-4-2cos x==0, ando sinx-f-cos x==0.

Ecam 1-+2cosx=0, 10 cosx=— 4 0

. _sin2  2sinxcosx ___ V3
tg2"__cosi£x?"cos‘x—sm’x'_~i 3.
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Ecau sinx - cos x = 0, To fgx==—1 nlg2x He cywecrayer.
Orger: tg2x=—-1- V3. . ,

524, Jlannoe ypaBHenne TepsieT CMHCA, KOraa cosx=0;
NO3TOMy MOXHO CYHTATh, 4TO cOs X 7%=0. 3ameTus, uro npasas
yactb ypaBHeHHst paBHa 3 sinx cos x-}-3 cos’x, u pasnenus obe
yacTH Ha cos® X, . NoayyuM: .

tg’x (tlgx - 1)=3(tgx41),

(tg*x — 3) (tg x - 1) =0.

A10 ypasHeHHe pPaBHOCHABHO HCXONHOMY H HMEET CIeAyiolyue
pemeHns: .

HIR

a) fgx=—1, vx=A——:——}—kn,
" 6) tgx=V3, x'=§+;m, (f=0,41,4-2,...).
) tgx=—V3, x=—Z +kn
525. MoxHo cuutats, uto a® -} b*=540, TaKk KaK B mpoTHs-
HOM ciyuae ypaBHEHWE TNpUHUMaeT BHA ¢==0 H He N0O3BOASET

HalTH sinx u cos x. HaBectwo, uro ecam a*-}-b°z£0, TO
Bceraa cywmectsyeT yron @, 0= o <2m, Takoff, 4To

o a : o b
snncp—————}/az+bz, cosp_—_————Va.T__l__bi. (1)

Paasenns naunoe ypaenewme nounenno na } a* - b6° n ucnonnays
(1), monyyum paBHOCHW/BHOE YpaBHEHHe :

sin (x—{—(p):_’/a——‘_:__}_?- (2)

‘Tak kak Bcerna |sin(¥-}-¢)|<<1, To 3To ypasHemue umeer
peuleHnst Torxa M TOMbKO Torma, koraa |c|<<V a'4-b' wmm

xorna ¢* <<a®-}-b%. Ao ® ecTh ycnosHe paspemmuMocTH 3a1auM.
Hanee, naxonum:

cos(x—[—(p)r——i—l/ 1_—sin’(x—{-(p _—_—4_—-[';;—2:_%; 3)
3ametus, uTO
sin x == sin (x -~ — ) =sin (x -} ¢) cos p — cos (x -} ¢) sin @,
€os x = ¢0s (x - ¢ — @) ==cos (x - ¢) cos ¢ -}- sin (j——[ip(p)sir?gg,
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I NOACTABHB B NPaByl0 4acTb Bupawenus (1), (2) n (3), oxou-
4aTeNIbHO NOAYHYHM NBA PEIMIEHHN:

a) sinx:ba—aﬁit{l’t—b_‘—-—_é’ .
cosx_ac-[-bl:;a-l-]b-b’—c’
6) sinx:bc+a1/:_|__l,tbx—cz,
cosx=ac‘é£‘—i’?z_—c_‘.

526, Tak kak nesas 4acTh ypaBHEHHs paBHa

. 2 —(7-}-sin2x)(sin*x —sin*x) = _ . .
=2 —(7 -} sin 2x) sin* x cos* x ==

=2 —(7-}sin2x) -:— sin® 2x,

TO ypaBHEHHE MOKHO 3aMiCaTh B BHJe
sin® 2x -7 sin®* 2x — 8 =0. (N

Vpasuenne (1) nMect ouesmauumit wxopeny sin2x=—=1, Ilsa apy-
THX €ro KOpH$ HaXOAATCS M3 YpaBHeHus

sin® 2x -} 8 sin2x |- 8 =0. (2)

—44-9/T w —4—2V/3,

O6a 3TiH 3HayeHHs He ToAfATCA, TAK Kak onu no aGconioTHOM
peanyude Gonpwie eaunnuu. CnenoBatenpHo, KOPHH MCXOZHOTO
YPaBHeHHS CyThb Kopuu ypasHeHus sin2x=—1,

Otger: x=- =k

Oun paBHH

527, Hpmxemm ¢opMyay nepexoma OT OmHOM CHCTeMH Jora-
pudMOR K Apyroii:

) Iz,
Igia=20= lg.aa,
2 'gm
npeoGpa3yeM Ransoc ypaBHeHHC K BILY
(sin? x -}- 5 sin x cos x -} 5)* =9,
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Monyyennoe - ypastcuie pacnanaercs ‘Ha asa: S
sin*x -5 sinx cos x }-2=0. ¢

sin*x-}-5sinxcos x~-8=0. - (2)
Ypasuenne (1) umeer wgopun tgx=—=—1 u tgx= —--g- ,
OTKyHa 4 S :
x,=— 4, x,.-:-—,arctg%—-}—-rm.

Vpaeuenue (2) He mmeeT BellleCTBEHHHX pemeHnH.

528. Hcnomb3ys ycnoBue 3anauu, HaXOLHM:
cos a 4-cos B 1
14-cosacosd * (1)
Monctasus cos x n3 (1) B TOXAECTBO

tg* x __1—cosx

27 Tdcosx’

2 X 28, 08

CoOs X =

noMyyum:

OTKYyAa

tg%:itg%tg%.

529, IMepenuuem ypasueune CReRYIOlIY ofpazom:

1 V3 3
508 Tx 55— sin 7x =5~ cos 5~c+5 sin 5x,

Wi,
sin — cos 7x -}~ cos = sin Tx=sin = €05 5% -} cos = sin 5

6 o 6 3 3 !

T. €

. T . T
sin (-6—+7x) =sin (—3——‘—5)6) .
Ho sina==sinf Torma n Toabko Toraa,  Xorja JmGo ao—B==

=2 kn, anbo a-}p= (2m+1) w (k, m=0,4- 1,4 2,...).
Cnen.oaarenbﬂo,

'6-+7x—'§ —B5x =2k
um

1‘6_+7x+—:,:§+5x=(2m+1)n.
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Taxum o6pasom, KopHaMH ypassenus GyayT:
4
x=1 (12%--1),

= (%, m::O,il,i?,.’...).
X = 5;1(4171—1\—1) »

530. Ypasnenue sanuchBaeMm B Buje
6 (tg x 4 ctg 3x) =1tg 2 x }-ctg 3x,
nocje yero npeoGpasyeM CACAYIOWHM 00pasoM:
sin x cos 3x sin 2x cos 3x
6 (cos x + sin 3x ) T cos 2x+ sin3x ’
6 sin x sin 3x -}-cos x cos 3x __ sin 2x sin 3x - cos 2x c0s 3x |
cos X sin 3x - cos 2x sin 3x !

,cos Bx —x)__ cos@Bx —2x)
‘Cosxsindx — cos2x-sin3x °

6 cos? 2x=cos?x; 6cos®2x= 1 -l—;os2x;

12 cos®2x —cos 2x — 1 =0.

Pewns nociaeanec ypasueune, naiimem:

17
' ‘COSQ.’C:—2T,
OTKyaa
1 1
1) cos2x==, X==c-arccos ——]—kn,
2) c0s 2= — , x==--L arccos [ —-L + kw
=7 ) 3 ‘

B npouecce peuieHust GLIO NPOU3BEACHO YMHOKEHHE OGEHX
yacTeil ypasiichns Ha cos x cos 2xsin3x. Ho naerko suzers, 470
ni OpH OaHoM H3 HalAeHHHX 3Hadennfl X 3T0 NPOH3BEACHUE He
obpawaetcst B uyab. CieloBaTeapHo, Bce HaiiaeHHLle sHAYeHHs
Jast X ABASIOTCA KOPHSIMH JICXOJHOTO YpaBHeHus.

531. 3ametus, uto (b cos x - a) (b sinx -} a) =0 (B npoTus-
HOM C1y'"ac YPaBlCHuc TCPACT CMLICT), 0CBOGOMNAZeMCS OT 3Ha-
Menateiell. B peayapTate nosygaes:

absin’x - (a* - 0%)sinx +ab=
=ab cos® x4 (a* —[—b’)cosx—-l—ab
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0TKyna

(az 4 b*) (sin x — cos x) — ab (sin* x —cos® x)=
W ypaBHeHWe PACTIAZAeTCH HA KBAL

1°, sin x ==cos X, OTKyla x== -2k,

2 2
2°. smx—{—cosx— +b .

. at ]

Ho nocaesnee ypasuenue ke umeeT pemeHnfl, Tak xax 'a'};,b =2,
B TO BpeMS Kak , '
|smx+cosx|__]/2 sin x - V_ +cos xoV_ ,:

=V2l31n (x-]—z)[slfz.

Otser: x= % - 2km..

532. Hcnons3yn copyyan

21g =
sinag =

9

l-—t
i oS & = =

’
14 tg’ -
npuBesieM NIAHHOE COOTHOWeHue sinx-}-cosa

5 K BiIy

VT
@+Vitg'g—4tg5 —(@—VT)=0

[+ 4
e .

Paspenias 910 ypasseuue oTHocuTensHo {g 5 onyunMe
. 2+V_—V7——2>06

tg 5= V’ Y1=2 .
BUSM 3a7a4H

[Tposepum, ynorneTsopsior nu Haﬁneﬂuue 3uayeuuy tg 5 yeno-

Tak xax 0 < <€-, To 0 <tg~<Ltg 3

415
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Ho
sin — 1 i
) l — oS —
tg%: — = A =V2—1,
s g 1+cos%

" nostoMy tg -g- < 0,5. HUrak, tg% <{0,5. CnenoBaTenbHo, 3Ha-

yenue tg 3—=V’7—2 HE YAOBJETBOPSET YCJAOBHIO 3alayd.

-
Otser: tg 2 1 73 2

533. Bupawas sin2c uepes tgx no ¢opmyane sin 2x =
l:;_tm': - - fipeofpasyey ypaBucHue Ik puuy S

£ — 214 3t —2=0,

rae f==1g x. Pasnaras /7esyi0 4acTp ypasueimsi Ha MHOXHTENH,

0y YIM
(t—1) (¢ —t42)=0.
Ypaphenne £* — ¢ -2 =0 ne umeeT neicTBUTEALNLIX KOPHEil.
CneznosatensHo, )
tgx=1, s=g+4ht (b=0,24-1,4-2,...).

l—tg’-’i

534. Tak Kak cosx—=—= ——— » T0, 110/10%11B tg—_t ne-
l+tg2—

penuiueM JaHHOe ypaBHeHHe B BHIe 2t’—t’—|—2t—3_0 U
28 —1)— (£ —2t--1) =0, nm

(t—1) (28 +t-}-1)=0.
Ypapuenne 2£*-}-¢ -|— 1=0 ne umeeT HeHCTBHTEJbHHX KopHeil,
T
Cnenoaarenbuo tg =1, x=5 - 2km.

535, TlpenctasuM ypaBHenne B BHAe

i 1
1--i-_sin-zc- cos-’i ——_2cos’—x—.
2 2 ’ 2
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Mocne NpuBejenHst K o6uieMy 3HaMEHATeMo TOMyHHM:

inX cos? L X—_sin2 1
2 sin 5 cos’ 5 -}-2 cos 5= sm2.< )]
X
Paszlemm oGe wactu ypasuenus (1) Ha cos- M MONOKHM
tg _—t Toraa nonyaum:
rreti=—t
OTKYyna )

4264314 2=0, mam_ (t4-1) (- ¢-2)=0.

Ypasnenne *--¢-}- 2 =0 ue mMeeT AeHCTBHTEJbHHX KOpHefl,
Cnenosare.n bl10,

tg—’;—=——_1, X=— %-—}-21"1.

536. Hpeo6basyem ypaBHeHHe K BHAY )
2--2(cos x—sinx)—>5sinxcos x=0. ~ )

Monoxum cosx —sinx=—+¢ +torpa #*=1—2sinxcosx, n
ypasnenue (1) npnmer sun ’ ‘

5¢* |- 4t —1=0. (2)
[Tonyyennoe ypapnenne umeer xopni — 1 o -%—
Ecu cosx——sinx:—-l, TO
1 1 . = ¥
_E_cos§—}77_sxnx_—7=, cos (x-{—T) =35
3

Ecan cosx —sinx:%, T0

1 B 3 .
-—-::COax—" — Sin X — —— Cos | x- —_— =
V2 V 5v2’ ( +4) 5V2"
T
r=—_ 4 -} arccos. V._-l— 2nm.
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1 —tg2x
14-te*x

wnM  tgx=1¢ Toraa nannoe ypaBHeHHE  mNpHMET BHI

14-¢
(1 —1) [1 _2(1_+t’)] =0, i

(t—1) @2 —t41)=
Orciona tgx=1, x:—}—{—mz.

. 537. Bocnonn3yemca ¢opmyaoil .cos 2x = H ‘mono-

- oL 21gx
b638. Tak kak sin2x=— TFtgs’ TO YPaBHEHHE  MOXHO
DPEeACTaBUTh B BHIE )
: dtgx
Ctg X — m‘—)é = 1. (1 )
TMonoxus saecs tg x ==, noayunM ypasuesue -
-3t —1=0, (2)

HAN noche pas/oxweHud Jesoft 4acTH Ha MHOXHTEIH ypaBneHue

40— LEEY) (D) o

™
Ecmt tgx=—1, 10 X = — o -7
~ . -
ecan tgx=—l+;/5 , TO x:—arctglis--l—nn:
Y5 —
ecm tgr=-——, 710 x=arctg —I—Tm.

539 [Tpumenss tpop\ly.'xy
cosa cos =1 [cos (@ —B) -+ cos (x4 B)),
npeoGpa3yeM ypasHeHHe K Buay cos(2x —B)==0, oTkyxa
. L g kd
xth—I—kn—-[—%, tgx=1tg (—2- 4 T)’

540 3auHiies Aaluoe ypasHOHUE B BiAC

(1+4-4) €08 x €OS (2x —a)=
~ =c0s (x —a)-}- &k cos 2x cos(x—a) m
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Taxk xax
- €0s X €OS (2% — a)=—;- [cos (3x — a) - cos (;c —a)],

cos (x — &) cos 2x=—%— [cos (8x — &) -}-cos (x +-a)],

T0 ypaBuenne (1) npumer Bun
- kfcos (x — a) — cos (x -} a)]==cos (x—a)— €os (3x — a)
Win _ '
’ * ksin x sin a =sin (2x — a) sin X. 2)

Ypasuenune (2) pacnmanaercs Ha IBa:
a) sinx=—0; Toraa x-—km;
6) sin(2x —a)=Fsina; TOrma

=—;—+('—— 1”. %arcsin (% sin a) +—§ n,

NpH 9TOM £ H o JOMKHH GHTh CBA3AHW YCJOBHEM
|ksina]<<1.

541. Tak kax uucaa a, b, ¢, d 9aBAgIOTCA HAOCACAOBATENL.
HEIMIT YieHaMH apudMeTHUeCcKOl nporpeccHy, TO MOKHO NOAO-
xuth b=a--r, c==a--2r, d=a-}3r (r—pasiocTs npo-
rpeccun). IMoabayscs q)opmy.non

sinasinf= —2—[cos (@ — B) — cos (& + Bl

OPEACTAaBHM YpaBHEHWE B BUAE
"cos (2a4-r) x —cos (2a+4-5r) x =

© HIH

sin (2a -}~ 3r) x-sin 2rx =0,

OTKYyZAa ' . :
i =k

= "a+ 3 FaT e

Hanncarmue Q)op\ty:m HMEIOT CMHICT, TaK Kak

" 2a4-3r=b4¢>0 u rs£0.
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542. Tloabaysch TONCAECTBOM

3
cos* x= (i%gs}_x) —_—% (143 cos 2x-}- 3 cos? 2x - cos’ 2x)

i Qopuynoii
cos 6x =4 cos® 2x — 3 cos 2x,

NpHBEACM ypaBHEHHE K BHAY
4 cos® 2x -5 cos 2x -}-1=0.

Torna
1
‘a) cos 2x=—1, x=(k—|—-2—)1r
0) cos2x=~—% , xsi-%-arccos(——-;—) k.

543. I/Icnonbayﬂ TOXAECTBO

sin® % - cos®

= (sin* X L2 X cost X —
__(sm 3—|—cos 3) 2 sin* &COo 7

— T2
=1 ——‘Z sin -5-4\«
npeo6GpasyeM ypasuenie K BHAY
1—tsinZe=2, wm sin? 2—)‘——3-
277 3 8"’ 3 4
OTKyna
sin §=iV3 , x.—-3"2 L (n=0, 1, 4-2,...).

544. Ilpusenns ¢opumyau
sin® oc:_:l—'—gﬁz—2 1 cos 2a=2cos*a—1,
NPeACTABHM YpaBHEHHE B BHAC
(1 —cos 2x)’ -8 cos 2x + 2 (2 cos? 2x — 1) 4+ 1 =0,
WK :
7 cos? 2x — cos® 2x =0,
oTKyna

k7 k1
cos 2x =0, x=7+k§"
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545. U3 dopuyn naa sin3x u cos 3x naitzem:

cos3x+3cosx s 3sinx —
—+3cos sin? o o5IN% sin 3x

L p—
cos’ x = 1 , T .

CnenoBaTenbHO, ypaBHEHHE MOKHO MPEACTABHTL B BHAE
cos 3x (cos 3x - 3 cos x) -} sin 3x (3 sin x — sin 3x) =0,

Hn
3 (cos 3x cos x -}- sin 3x sin x) -}~ cos® 8x —sin* 3x =10

HIn
3 cos 2x -} cos 6x =0. (1)
Ho Tak xak. cos® 2'x=5ﬂ'{—;—35ﬂ , TO ypapuenme (1) npn-
MeT BUI
’ 4 cos' 2x=0
oTKyaa

T T
cos2x=0, x=-+f5n
546. Ucnonbaya tomnectso (sin® x -}~ cos®x)*=1, nonyunm:

. -1
sin® x - cos* x=1—— sin* 2x,

oTKyAa

208 8. N NPT : | I ,__lz
sin® x -}~ cos x__(l 5 sin 2x) —g sin*2x =4,
1 — sin® 2x+—sm 2¢ =1L sin 2x——8 sin 2x—|———__0

327

Pewasi monyuenioe GuKBazpaTuoe. ypaauenne, 'Haftnem:
so2 . 7 . 1 . 0w T,
sin 2x__4j_-—2-, sin® 2x =, 2x=—4—+k—,-2—,

oTCroaa

8 *
547." 3amenssi sin® x 1 cos® X COOTBETCTBEHHO Yepes

14 cos 2x
T

1 —cos2%
2

, TiepemuuleM ypasHEHHe CJIEAYIOLIHM 06pa3oM:

(1—c052x>‘+(1+'coszx) ggcos.gx,

2 2 16
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Hau B
(1 — cos 2x)* 4~ (1 -} cos 2x)° = 58 cos* 2x.
[Tonoxus cos 2x =y, nocae npocTX npeobpasosaunil npHAEM
K GHKBAAPAaTHOMY YPaBHEHIIO OTHOCHTENBHO ¥:

24y* —10y* — 1 =0.
Dro ypaBuenie HMEeT TOJAbKO. ABA BEWECTBEHHLX . KOPHS:

il p
—-I-V . CnenoBartenbuo, ¢€o0s 2x=:{_-]T2,

x=—8—(2k-{—1), rae k=9, 41, £2,..,

OTKyaa

548. IMonowuy sinx=—a, sin2x=~4, sin3x=c¢. Hcnoan-

ays (opMynsl pasfoOWeHHS CyMMbl M Pa3HOCTH KyGOB Ha MHO-
WHTENH, HAXOLHM:

(a+b—[—-c)‘—a — b ==
6+o)l(a-+0+0 -a(a-+b+0) 40—
—(b-{--c)(b’—bc-{—e )=(b+¢)-3(a*F-ab—+4-bc-}-ac)=
=3 (a0 b4c)(ad-o.

B cuny sToro npeoGpa3oBaHusl 3aAaHHOEe YpaBHEHHE 3KBUBaAICH-
THO YpPaBHEHHIO

3 (sin x -}- sin 2x) (sin 2x'+ sin 3x) (sin x 4 sin 3x) =0.

I~ ¢opMynam pasicaenus CyMMpl CHHYCOB B MPOHM3BEeXeHIE Mo-
nydacu:
o x
snn:c—l—sln2,x~-2sm2 S5
9 3 ox X
sin 2x--sin 3x =2 sin 7~ cos 5-,

sinx - sin 8x == 2 sin 2x €os x.

Toncragr HatiZeHdnie 3Ha4YeHHs B MNpeduAyiuee ypaBHeHie
H COKpPAaTHB HA YMCNAOBOH MHOXKHTENb, NPHIEM K YDPABHEHIIO

3x 5
sin 5 sin 2xsin > 7 w0s X cos? —2- =0.
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[Tpupasnnusas nyao Kammn n3 CO\!HO:KHTe:leﬂ NoJAyufM MsiTh
cepuit pemenmits .. . - - . . -
2n 2n.

. ¢==Taq. — 2.
])x:’g—!"’ 2) x—" 22‘“» 3) x 531?! -

_2n,4-1
4) x:—%‘—-n; 5) x= (Qns—{—l)n,
tae n,, n,, n,, B, ",— NOGHEe uenne uucaa.

3ameTus, uro peutenus cepuil 4) u 5) comepwmarca B cepun
2), OKOHUATeJbHO NOJYHUHM CJAeAylouliie TPH CEepHH pPeleHHii:

92
1) x=2??'rt; 2) x.—_—%’n; 3) x—__—%'l’ﬂ,
rae n,, n,, n,—A0O0HE leable YHCHA.
549. MMeproe peume nne. Mpn =1 ypasnenue npe-

Bpamaetcs B ToxaecTBo. Ecan #7>1, 1o H3 TOWIAECTBa

1= (sin® x }- cos* x)" =sin®" x 4 C: sin* *~D x cos* x }-. ..
o -G 1sin® x cos 2"~V x - cos” x

B CH/MYy JAHHOrO.YpaBHEHHA roaydaem:

Ca sin 2"~V x cos® x -}-. . .- €7 7' sin® x cos* M x =0,

. ) 1
Cnenosatenpno, mibo sin*x=0, mbo cos’x=0n x=‘-2-k.
Bropoe pemenne. Ouesnmnno, ypaéneﬁue yJA0BAETBOPS-

7
€TCd,. €C/IH X NPUHHMALT- 3HAYCHHUA, Kpamue—i-, T. €. €

7 ' .
.—-_-:—:?-k (B —ueaoe .. wcao). Tokaxkem, uTOo ypaBnenue

. ) : T
sin®” x -}~ cos®" x =1 ne umeer Apyrux Kopueﬁ. Nyers X, 55k -5
torna sin® Xy <1 H cos X, <l orxyna cneayer, uto npH n > |
6yner sin® x < sin® x, n cos *" x, < cos® x, u, 3uaunr, sin*" x, -}

- cos*” x, <sm xo-{-cos ._l Atum AOKa3ATEALCTRO  3a-
‘BepuaeTcs.

550. Taxrxax lecosa|<1, sina;-—],. TO
|cos 4x—cos 2x| <2, sin3x}-5=4
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Hrak, ncsasi yacTb. ypaBHeHHs He NPEBROCXOAMT 4, mpapast 4acTh
ve menvme 4. Cinemosarenbuo, [cos4x — cos2x|=-2 (u T0-

raa an6o cos4x=-—1 u cos2x=1, mGo cos4x=1 u
cos 2 x=— 1) u sin 3x = — 1. PaccqoTpum BO3MOWHLIE cAyYaH,
n 1
a) C084x—'—'—-——-1, x:(—2—+-1)31;
cos2x =1, X =17k,
@y 2,
i —  —— =1,
sin 3x 1, x 5 - Tl

O0uwux kopHefi uer.

6) cosdx=1, x:_—i;_".;
cos 2x =——1, x:—.(k_l—%)n;
sindx=—1, ,g=_g+§-nl_'i‘6‘_ln

O6utie wopii: x:(?m—[—%) x, m=0, 4-1, 4-2,...

651, IlpeoGpasyem ypasiente K BHIy
1., 1 o
]_/:.z'sm'\’i_ﬁcos"c'_Zsinxcosx’
. AT
sin (54 §) =mz

HAH

sin'(x—l——%) sin2x =1.

-Tax kax [sina]<<1, 10 (1) mMeer mecto, ecan ymGo

sin(x-{—-i—‘-) =—1 u sin2x=—1,
nGo

sin(x—(—%):l n sin 2x =1,

(1)

Ho nepenic IBa ypaBHenHst He iMelOT OOUUIX KOpieH, a BTOpHE

n
IBa YPABHEHHS HMEIOT O6llHe KOpHH X == T+ 2k, Caeaosa-

) T
TE/bHO, AAWHOE YPABUENHE MMCCT KOPHU X == -}~ 2kd.
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552. Pasnenns nannoe ypaBHeHNe NOYNEHHO HA 2 M 3aMe-

S | = V3 .o :
THB, 4YTO ‘§-= COS? H —2"= Slﬂ-s‘, NnoAy4YnuM  paBHOCHIbLHOE

ypaBHeHue - v
i T .
sin (x + —3-) sindx=1.

Tlonyuennoe paBeHCTBO BO3MOXHO JHIIL B TOM Clyyae, KOTAA
sin(x»-{-%) =-1 n sindx=-1, oTKyna
™ T 1 T
X=—t —i—+2n n x=- (:i_—-—,z—-l—?mn),

rae m, m—ueame uncaa. [lpupasnas 06a . 3Hauenns, npuxes
nocie COKpalleHHs HA T) K PaBSHCTRY

1 1 o1 L m
—gtgt2r==tgt7,
HAH MNoC/e YMHOXeHHS Ha 24
12m — 48n=—=—8 4 9.

[Tpn n06HX neAKX M W 1 CREBa CTOHT YETHOE 1eNI0e YHCNo,
a cnpasa — neuerdoe (1 nau—17). Iocnennee pasencreo npu
UeAHX M, 7 HEBO3MOKHO, HTO H Tpe6OoBaNOCh HOKA3aTh.

- 553 U epBoOe pelmieHH e. 3anaua PABHOCHARHA C/1eAYi0-

utefl:  KakMe  3HaueHHA  MOXeT  MpHHHMaTh  byHKUUS

h==secx-}-cosecx, ecm apryMeHT X MendeTci B fpeienax
) .

0<lx<L 5 ?

Paccmorprm (pymmmo

1 2 1
— :___ —
(secx + cosec x) T cos?x + sin x cos x + sinfx”

= s Taae— wn
T sinfxcos®x ! sinxcosx sin*2x ! sin2x
Kaxmoe n3 craraemnx, CTOSUMX CNpaBa, MpH BO3PACTAHNH X

OT nyasa no izt- Bener cebs clneaynommuM 06p830M: CHavaxaa . y6bl~

)\ . . ..
BaeT oT -}-o0 1o 4 (xorna0<x<—4—), 3aTeM BO3pacTaeT

- : T
or 4 no 400 (xorna T=x<3 ) 062 CnaraembIx IpH X == -
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OJ.IHOBPEMEHHO NPHHHMAIOT HAUMEHbIIHE BHH‘IEHHH JHAYHT, U cmea

.
GyReT MMETb HauMeHbluee 3HaueHne npu x__-z. Tipu  sToOM

12=38. Toatomy ecn 0<x < 7’, 10 3 =8, a Tax Kax sec X

M cOSec X B TepBOfi. YeTRepTH MOJOWHTEnABAW, To A==2} 2.
Tpadur dynxmmu ) (X) noxasas Ha puc. 229.

. Bropoe pemenne. 3aMetuM cpasy, HTO MBl AOMKHM
OTPAHHYHUTHCH PACCMOTPEHHEM JHWIL [ONOMHTENbHHX 3HAYeHui)

= . :

hubonpn 0< x << 7 QYHKUHH SeC X U COSeC X NONOKHTEAbHH,
A [IpeoGpasoBas ypaBHeHHE K BHAY

sin x -{- cos x == sin x cos x,

B R BO3BeLeM 0Ge "4acTit ero B KBanpart; B pe-
3yAbTATE MNOAYYHM:

1-}-2 sin x cos x == ¥ sin® x cos® x.
IMonarasi Tenepn sin2x==2, GyleM HMeThb!
Vet —4z—4=0,

OTKyHa

|
]
}
!
f
{
{
{
I
1
I
$

Puc.

‘ 2V IF 4z
Z,.f—‘—]Ft"_‘ 1

l\_ iy

T . .
Tax KaK no yc/oBHIO 0<x<—2— , TO z==sin 2x>0, u MH
JOMKHH B3tk B paseuctBe (1) 3mak mmoc, T. €.

24 VI
___—"'—F———'—"

Ecau Tenepb HaM yJAACTCHd YIAOBJACTBOPHTD HEPABEHCTBY

24 VI ' '
._‘_*‘__V_.lz."‘_ <1, 2)
TO ypasuenne

2+ VIR
)~2

sin2x=—=
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6y11er HMeTh pemenne x TaKoe, '-ITO 0<x<—- 10 nocnen-

Hee YIAOBNETBOPHT W HCXOMHOMY YPABHEHHIO, B ueM JerKo y6e-" :
. Ecmu  we . HepaseHucTO (2) He yAOBASTBOpPsNETCS,

JAUTHCH.

TO

HY)KHOI‘O pemexust He cymecrtsyer. MTak, Bca 3amaua ceenachk
K pemenuio Hepasetictsa (2). Ocpo6omus ero ot 3HaMeHaTend,

nerko nonytaeM k= 2]/2

554. Us JaHHOH CHCTeMH cpasy honyqaem:

Orcrona

x-}y==kn,

k+z

X =

—_T,

X —y==Im.

Tlo ycnosmio 3anamn 0<<k-1/<<2, O<k—I<O.
nonyuaeM clexylomMe pPe3ynbTaThi:

1)_ k=0, I=0;
2) k=1, [=0;

N k=1,l=—1;

4) k=1, I=1;
5) k=2, I=0;

L= =3
xa:‘O’-y:"“‘ﬂ-.;
Xy=m, y,=0;
Xy =T, Y,=—T.

_ 555. ITpeoGpasyem cucremy K Buxy

sin® x——l-}—smx sin y,
cos x—1+cosxcosy.

Toaromy -

(1)

CknanuiBasi ¥ BHuHTaf ypaBHEHHﬁ cuctems (1), monyuaem cucremy

€os 2x —cos (x - y) =0,
14-cos(x —y)=0.

Tepsoe u3 ypaBHexu#t cucteMs (2) MOXHO 3amucaTh TaK:

cos 2x —cos (x -} y) =2 sin (

Ecnu

sin (¥ —y)==0,

TO X-—3y==km.

3x+ty
2

Ho

ypaBHeHUA cHCTeMsl (2) waxomum:
X—y=_2n-}1)m.

cos(x—y).—:—_—-l,

H3

2)

)sin(y—x):O.

BTOPOTO -
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CnenoBaTenbHO, B 3TOM Cllydae HMeeM GecuyucIeHHOE MHOWECTBO
pemennii: x —y=(2n-}-1)m.

Ecan sin (i’%_l) =0, 10 3x-}-y=—=2kr. Ho x—y=
= (21 1)w. Caenosarte/bHo, ;
k42 1 — 61—
x=2 +4n+ 7, y'=21? in 3n_'.

6556, [lepmoe ypasneniie MOKHO 3amicaTh B BHAE

sin x +siny sin (x +y)
cosx | cosy . cosxcosy” !

OTKyaa B Cu1y BTOpOFO ypasHeHHs nonyqae.\l:

sin (x -}- y)==cos x cos y = V2
Otcioaa X -y = -—(— 1) -km, 1
x4-y=-1 4 2n (1)
i :
ity=—g+@k+1)m @)

Bropoe ypasHeuite HCXOAHOH CHCTEMU TipeoGpasyem Tak:

cos (x+4-y)-cos (x —y)=V/2.

Orciona
cos (x —y)= V2—cos (x4 y). (3)
Ecan umeer Mecto (1), TO COs (x"{‘)'):-}iz:, nus (3)
HAXOLHM! ‘ ¢
2
cos(x——y)———V——, X—y = 4—|-211r.

Ecan  uneer MmecTo (2), TO cos(x..{_y)_:__ VZ

- U
— 2

3V2

2 ?

cos (x —y)=— 4YTO HEBO3MOWHO.
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- Wrak, ana HaxoxaeHus X H Y Mu nonqum cucremy ypan-
HeHuft

'x+y=-a-+2kn, ,
4
x——y.—:__—l——-:-{—QlTr. @)

B cooTeTcTBHH ¢ BWGOPOM 3HAKA BO BTOPOM ypaBHEHHH
cHCTEMH (4) MOny4nM JBe CEpHH pememm

5, =%+ (k+Om, S =(k—Dn

u - '
x._(k-l-l)ﬁ Y, = 4+(k—l)ﬂ

557. Pasnenus nepsoe ypasHeHHe IOWIEHHO HAa BTOpOE,
TIONyusM: '

3
cosxcosy=—1—/‘—2. A
CknanuiBasi 3TO ypaBHeHHe C nepauw H BouuTas u3-(1) mepsoe
ypasHeune, nattnem:

cos(x—y):—VZ:, €os (x+y)=2_]/_2=’

OTKyZa :
x—y =i—:——|—2krr,

(2).

x4 y =--arccos 5 ;.2_ 420,

B coOTBETCTBHI ¢ BHGOPOM 3H2KOB B' ypapHenusx (2) monyuaess
caeayioe yerTelpe cepuH perensuti:

a) x, =(k+l)ﬂ.—|-—;- arccos 2—1175.4_%,

.—-(k—-l)ﬂ—}-—arccos )1/5' %;_
6) x -—(k-l—l)‘lr—}——arccos ]lfz —-%,
J’x=(k—1)ﬂ—!— = arccos———:—]—-;-;
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— _1 1 :
B) x,= (k- )w—= arccosm__l.%,
1 1 .

yy=(k—hn farccosﬂfi_ oy

r) x4=(k—[—1)n‘—éarccos s

2V‘ R
1 .
yc—(k—l)ﬂ——ga;ccosm_{_.g.

-

558, IlpeoGpasyem BTOpoc ypaBuenue K BuAY

—1—[cos (x+y)—cos (x—y)]=a.

‘Ho 1ax kak x -}y =g, 10 coOs (X — y)==cos ¢ — 2a. Honyqaeu
CHCTEMY ypaauemm

ity=9, }

X — y ==~ arccos (cos ¢ — 2a) -} k.
OrtserT:

x= % + arccos (cos ¢ — 2a)-}- km,

y= % 1 3 arccos (cos ¢ — 2a)— km,

TpHUeM @ H § ZOMKHE GLITH CBA3aHH ycaoBueM |cos g —2a] << 1

559, 3asertu™m, YTO COSY He MOWeT ObiTb paseH HyJIO.
Heiicteuensio, eca cosy=0, 10 y==-~{-kmw 1

€os (x — 2y)=cos (¥ —m)=—cos x =0,
sin (X — 2y) =sin (¥ — ) =—sinx =0,

Ho sinx u cosx He MOryT ObiThb OAHOBPEMEHHO PaBHH HYJIO,
Tak Kak sin®x—-cos*x=1. OueBnmno, as=0 (B npotnsHOM
ciiyyae cos {(x — 2y)=sin(x — 2y)=0).

Paszenus Bpropoc ypapuenie na mneppoe nowickuo (o cuay
CHAENRHBLX BLILe 3aMEYaHHI Ne/ieHle BO3MOKHO), MOJYYHM:

tgr—2)=1, r—y=J4km - (1)
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PacemoTpim gBa cnyuas:
a) k£ yetHoe. B 3Tom cnyq‘ae

. .3
cos (A,——-2y)——- V- acos® y, Cosy == ]/-—l?':)..'
y == atccos A 4-2mm.

Moacrasasa sro sHayenne y B (1), momyyaem:
.x=—_}:2arcrcosl.-{—(4m+k)1t+1‘;—.

6) "k newernoe. Torna cos (x—2y)==— T}? =acos®y,
o y==qarccos ( —))-}-2mm.
1437 (1) nafzem: .
x=d-2arccos (— )+ (4m - B)m4-F .

1
Cucrema paspemmMa mnpu ¢ > —,
p‘ pe pu a> V3 7
560. Bo3Boss daHHME COOTHOUIGHWS B KBaAPaT, MOMYUHM:
sin® x -2 sinxsiny +sin®y =a?, (1
cos® x -} 2 cos x cos y -} cos? y == b*. (2)
Cxnagmsas u BuunTag (1) u (2) nounenno, naiimem:
2-}-2cos (x —y)=a*+}b*, (3)
cos 2x - cos 2y |- 2 cos (x -} y) == b* —a®. (4)

Ypapnenne (4) MOXHO nPeoGpPa3oOBATH K BHAY

2cos (x4-y)[cos (x —p) - 1]=b*—a®. = . (5)
Ha (3) u (5) naiigem:
cos (£ +-3) = g
- 561, Monbsysncs Gopmynok
cos 2x -}~ cos 2y = 2cos (x -+ y) cos (x _y),
3amHmeM BTOpOe yPaBHEHHE CHCTEMH B puje

4 cos (x—y) cos (x+-y)=1-4-4cos*(x—y). (1}
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Hs (1) cnenyet, uto cos (x — y)==0, u nostomy n3 (1) MoxHO
BLIPasuTh cos (¥ -}-y) no ¢opmyne

' __14-4cos?(x —y)
cos (x +y) ——m— . . (2)
HMonctasue B (2) BMecTO x —y 3Havenne a, nonydaem:
144cos?a
cos (v y)=1F200 G

npuyem cosa==0. _
Tak kak ans IOCHX BEWIECTBEHHHWX 4@ H &, OTAHYHHX OT

at - b
Hynd, BHNOMHACTCS HEPABEHCTBO '2—|71b—>1 (paBencTBO BO3-
o ’ 1+4costa

MOXHO Mmwb npr |a|==[d]), T Toos s

=1 (paBeHcTBO

1
1MeeM Juillb TpH ]cosal-_—_—) CrnenoBaTeAsHo, cicTeMa MOKeT

1

UMETh peulenite TOALKO NPH  YCIO0BHH, 4YTO [cosa| 5.

PacevoTpum zBa cayuas:

a) cos e=. B stom caywae us ' (3) _HaiizeM, 4TO
cos(x+4y)=1, otkyna
x|y =2kmn.
Kpome Toro, x — y==a. Penms NONy4eHHYIO CHCTeMy, HaxomiM:

X, = —;-—[-krt, y,=kn ——-[—21- .

1
6) cosa=——. B srom cayvae cos (x~y)==—1. Mng
onpencaeHisa x u y nojayyaem CHCTEMY

'x+y=(2k—{—1)n, X—y=aq,
OTKy.la '

X, == - (k—l—2)ﬂ—l—2, yz (k+ )'n'.___
562. TlpumennB dopuyny
cosxcosy_l—[cos X -+ ) cos ( x-—y]

npCACTaBHM [I€pBOe YPaBHECHHE CHCTEeMH B BHIe
4 cos® (x — )} 4 cos (x -} y) cos (x —y)+1=0.
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Tonoxus cos(x—y)==¢f u nonp3ysch TeM, 4T0 X-- y=a,
NoJMyYyuM YpaBHEHHe ‘ : .
‘ 4t*4-4tcosa41=0,
OTKyZa .
—2cosa+V &costa— 4 ‘ :
t— 7 . m

Ypasﬂemxe uMeeT peUICHHs TONLKO B TOM C/yyYae, Koraa
cos*a==1, 1. e, npnt a=mum. U3 (1) naxomum

cosa -

cos(x —y)=— >

Ecan cos a==1, 10 cos{x— y)=—'—;—. TonyuaeM cucremy
. 0 _
x—y=Hzu-|2kn, xty=a,
13 KOTOpOH Haxozmm:

x,=i—‘—§—‘—|—kn—_{—%, y,=—T-%—kn—|¥—'2’-.

‘ 1
~Benin cos a=—1, 10 cos (x—y)=§-. B sTtoM cay-
Yae momyuaeM cHcTeMy ‘

eyt T2k, xpy=0,
OTKyAa ‘
xy=knt oz, 9= 5 —kFE.
563, ITpumenmus topmyny Ans .tg 2z, naxommm:

2tgx | 2tgy
tg2x+tg2y=1_t§,§+l_tg,

Ilpueens npoGu Kk oOlEeMY B3HAMEHATEMO, Nocke NPOCTHX
npeoGpa3oBanuii noayyum:

— (tgxt-tgy)—tgxtgy(tgx{-tgy)
fg2x4-1g2y=2. I—[(tgx-t-tgyP—2tgxtgy] F-(tgxtgy)?

OTKyna, B CHAY ycnosuft 3amaus,

2a(l
tg2x--tg 2y = —7-(0)‘

15 B. B, Jiugexndl v gp,
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564, 3ameruy, uto cOsx=%0, cosy=~0, Tak KaK B mpo-
THBHOM .. ¢Iy4yae., TpEThe. ypaBHEHHE . CHCTEMbI, HE .BMEeT CMbIcaa.
TlosTOMy TepBbe JBA YPABHEHHS MOXKHO MPeoGpasoBath K- BHAy

(a—)tgix=1—0, (1)
(b—l)toy—l—a. - (2)

Ho a=~1, Tak Kak ecau a=1, 10 u3 (1) Gynmem uMetb b=1,
YTO. NPOTHBOPEYHT-  YCIOBUIO a;é_b_ . AHamoruqto, ecau . b-—l
T0 B a=1. CrnenosatenpHo,. (1) MOWHO - NOH/IEHHO pa:—memxrb
na (2). Pasgenus, nonyusnm: ‘

tg x’) 1 - b

tgy T—=a/"
Yﬁemmcﬂ euie B TOM, 4TO a7_0 JeficTonTensho, ecan a==0,
TO U3 BTOPOrO )pasuemm noayuny, 4o siny =40, a u3 Tpersb-
€ro TOraa moayuuM, 4ro =0, r. €, a=b=0, uTO 1eso3-

MOXHO.
B CH/TY 3TOro 3aMeyaunus MOA\Q\I u3 TPETbEI‘O ypaauemm

HaiiTH (tgx) ._bz.
toy a
Hrax, e :
. _li)z-— l—-b)'
a/ ~ \l=—a/"-

b 1—5 ' e
Ecann —=— , T0 a=—05, 4TO HEBO3MOXK!HO.

a bl—a L— b s
Ecan we —=— 71—, 10 ¢~{-b=2ab.

Otser: a -} b=2ab.

565. Bropoe cootnoueie MOYKHO, B cuny nepBoro, nepe-

nHcath TaK:
Asin 3 Bsin 3

Cos-z cos B

na -
sin (A cos § — Bcos a) =0.

910 cooTHOWEHNE MOWeT OLITh BHMOAHEHO AnGO npi sinB—=0
H Torxa Takwe sina=0, cosf=--1;, cosa=-1, mbo
upu Acos P — Bceosa==0. B obuen ciyyae noayyaes cucremy

sina=Asinp, )
Acos = Bcosa.
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Bossens KaWLoe M3 STHX ypannermn B KBaIlpaT # cmenan aameny
. 1o ¢opMynam sin*a=1-—cos*a u cos®B=1—sin®P, nonyunm

cucTeMy
cos a—{—A’ sin* =1, : (2)‘
B! cos* a-}- A*sin § =A%

Orciona cos®a u sin® B HaxoasTcs exmHCTBEHHHWM 0GpasoM TOrAa
H TONBKO Torma, korpa A*(1— B*)=40; B 3toM cayuae

: = F—F
cosx=ck ]/1—:%“ snp=st7 Y =g -

PaccMoTpuM  ocoGrte cydai, Koraa A*(1 —B*)==0. Ecm
A=0, 10 u3 (2) nonayuaem cos*a=1 u B=0; B 3TOM CcAyyae
cosa=—--1, a sinB ocraerca neompenenennnM. Ecan B*=1,
T0 K3 (2) monyuaem Takxe A’=—=1, W pnaHHHe YypaBHenHs ne
conepxaT mapaMeTpoB - A 1 B; no3ToMy 3azaua O BHPaNEHUH
cosa u sinf uepes A n B TepseT cMHCI.

- B66. V3 BToporo ypapnenus saxmouaeM, uto

sin x == sin,(%-— 2y) ,

#, ClAef0BaTeNbHO, MUGO

x_——2y+2kn, _ n
6o _ .
k14
x=2y—5- 2+ Nm 2)
O6pautanch K nepsoMy ypaBHEeHHIO AanHOI CHCTEMH, B cayuae (1)
HAXOIHM; - o
' 1—-tg%y

th 2y=1g’y wm SRy tg’y.

e Vo R~
Pewns Ouxpanpatnoe ypasHenne, nonyumm tgy=—= —i_——~2—- i,

B CHNY NeEPBOTO ypaBHEHHs, tgx—-tg y= —I——2 . Bo BTopom

cnyuyae, BHOCE X u3 q)opmynu (2) B ypaBuenne tgx—tg’ y,
y6exaaemcs B orcyrcmm: BEUIECTBEHHHX PelIeHuil. Mrax

tgy -l—V_. u x-——2-—-—2y—[—2k11,

15*
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oTKyna
V= arctg}}—a_—-}—!m, x,—-—g—f}- 2kn — 2arctgi——2rm
H , , A
Yr==— arctgvl—:?—_—{—m, xz=—’2i+2kn+2arctg-l-/—_-—2nn
HAK .
x =-— —2 arctg -[—- 2mmw,

1.
—=arctg —~-4-nw
bA g]/2 +
n
=% 19 L)
= 2arctg V_‘f+ m,
I .
| y:_—:—arctgy.—?—[—mr,
TAe M, n— niofue neane yucaa.

567, TlpeoGpasys neBylo H mpaByl0 4acTH TIEPBOro ypasHe-
HHS, TIOMYYHM:

x—y

2 sin 5

Ccos —CO0s

x-;y( x—;—y)z()'

Pemiasi 370 ypaBHeHHe, HAXOLHM:

1°. x=-—l_y—|—2kn (=0, 41, ...).

2°, y=2n, x —moboe uucio (=0, -1, ...).

3° x==2mm, y — nio6oe yucno (m=0, -1, ...).
CootHomete 1° coBMECTHMO €O BTOPHM YPaBHEHiEM CHCTEMEL

[¥|-|yl=1 mmwb npu ycnosun %£=0; nKeHcTBUTENBHO, W3
1° ciepyeT HepaBeHCTBO

[%]+-1yl=2]&|m

KoTopoe upit ycnosus [x|-|y|==1 Bosmowwo muup B ciayuae
k=0.
Pewas Ttorma cucteMy

x=—y, |x|+|y|=1,
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o] =

1 ‘ -1 - < vl .
xl="2_’ y1=_'§' H x="5,,y:‘=

Paccysnasi ananornyso B caysasx 2° u 3°, naxoaum eume
IBe naph -’ pemenuﬂ : .

x_,._], »,=0; x‘=—-l, y,=0,
a Takke

x,=0,-y,=1;  x,=0, y,=~—1.
TakuM o6pa3oM, paccMaTpuBaeMas B 3amaye CHCTeMAa WMeeT
IWEeCTh YKAa3aHHHX pememm :

568. Boasemem 0Ge uYacTH KAWAOTO YPaBHEHUS CHCTEMH B
KBajapaT H, CJAOXHB MOJy4YeHHHE DaBeHcTBa, GyAeM HMeTb:

sin® (y — 3x) -}- cos* (y — 8x)==4 (sin® x -} cos® x),
T. e ) '
sir_x'x-{—cos.‘x-:‘—l-.‘ L )

N

PaccmoTpuM TOX€CTBO _
1 =(sin® x 4 cos® x)* = ' e
=sin®x - cos® x - 3 sin* x cos’ x =
=sin®x ~+cos®x —[——2— sin® 2x;
oTciona . R

sin® x4 cos“ x=1—7 sin® 2. . (2
CpaBHHBaﬂ (1) n (2), HaXOXHM:
sin 2x—1 sm2x._+1

=Z@a41)  (1==0, =1, 42, ... ).

[TepeMHOXHB ypaBHEHHS 3alaHHOM CHCTEMM, GyieM HMETB:

sin (y — 3x) cos (y — 3x) ==4sin’x cos’x,
T. €. .
sin 2 (y — 3x)=sin® 2x.
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Ho sin 2x=+- 1, noartomy
sm2(y—-—3x)———l—l

y—3x__;(2m+1) (m_O +1' _|_2, o)

y=Fentntgontn.

B npouecce pemenufi CCTEMH NPOH3BOAHIOCH YMHOWENHE
o5enx vactell ypasHenuii Ha BHpaweHHSA, CONepKalllie HEH3BLCT-
HUE, MO3TOMY MOI/M MOAYYHTHCH NMOCTOPOHHHe pemtenns. Ilpo-
BepHM, BCe AM HafileHHble mapu 3navennft X H y ABAAOTCA pe-
wenusMu. JIonKHO OuITh: o

‘sin %(2m—|—"1)—— in® : (2n+ 1),
o3 %’-(Qm-{— 1)=2cos'%(2n—|— 1),

Cnenxosatesnsbho,

1K, Tmonaras - : .
. mm i Tmn
sm—(2m+1)_ f_sm +—= = cos o

2 V2
H
T 1 o 1 . wm
cosT(Qm—{—l)_—ﬁ_—cos—y—ﬁmnT,

H Jlefas aHajJorHYyHyl 3aMeHy B INpaBsoii uacTH, MOAYUIM nocne
COKpalleHisd HAa MOCTOSHHHIH . MHOKHTENb:

nm un . W wn\3
sin - —-cos o = sin - }-cos -} ,

2 2 2 T
cosm;éinfﬂ— cdsﬂ—sinﬁ)'
2 2 2 2/

Tak Kak OCHOBaHHE CTemewy B NpaBodl YacTH STHX HOBWX pa-
BEHCTB MOXET TNpPHHNMATH NPH LEJALX #2- TOABKO 3Haveuns 0,
-1, —1 # oTn 3HaYeHus He H3MEHSIOTCH TNPH BO3BEAEHHU
B TPeTbIO CTeleHb, TO

sm—-l—c (sm———l—cosm) .

_2_
COS —Slﬂr [oe) T”—'Slﬂ TII) M
2 05 =\t032 2 )?
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TCIONA TIONyuaeMm:

o e - .. T T - T
sin 7 m—sin 5 n==cos 5 n—COS 5 M, .

g BT 08y
T T Tc
—sin— m+sxn 5 == C0S 7 It — COS - M.

2
CxnaanBas ¥ BHUNTas 10CAeHHIEe COOTHOMICHNS, NOJYIRM:

. T - P .
sin -~ m—sin5n=20,

2 2
T T p .
c0s 7 n—cos o m=0, : (3)

H.'IH‘ .
° . T T
sin (m —n) cos (m - n)==0,
. T PR
sing (m —n)sin— (m -+ ny=0.
T ki
Tax Kak cos (m ~-n) u sin 7 (m -} n) omnospemenno B nyab

ne o0paulanresd, TO NOMyYeHHasd CHCTEMA PaBHOCHAbHA YypaBHe-
. T
HIIO Sin—-(m—n)=0, oTkyna

m-—n=—4k (=0, +1, 4-2, ..;)_. A4)
Taxnm o6pasom, nonyqenﬂﬁe naps 3tlaqeﬂuﬁ-x ny
3 ¢ 4 )
x=—}l(2n.+l_), y=T"(2n+1)+-}(2m+1)

JA0T peuieHns CHCTEMH TOrZa W TOABKO TOTA3, KOTAA .lejawe
uMcna n uom . CeaAsans  cooTnomwennem (4). Cuenosatenswo,

x=7@2n+41),
=zBent 1)+2(n+4k)—l—1]—ﬂ[2 (n—l-k)—l-‘]

Ho n-\-k ecTs npom3BOABHOE HENOE YHCIO.. Odoaua-um ero
uepe3 p, GyneM HMETE OKOHUATeIbHO

x="T(2n——{— 1),
y=n@+1) (1 p=0, =1, &2, ...
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569. Bossenst B kBampar ofe uacTH nepBoro M BTOPOro
ypasHenufi H mnepenucas TpeThe ypasueHue Oe3 u3MeHEHUH,
NPHAEM K CHCTEMe

(sinx-}- siny)i= 4a®,
(cos x - cos y)* = 4b*, (1)
tfgx-tgy=c.

ByneM 1nckaTe YC/AOBHS, KOTOPHIM JOJ#HH YIOBJETBOPSTH
ugcna a, b, ¢, utobu cucrema (1) umesa xora O onHO peuse-
Hue. Tak Kak JaHHYI0 CHCTEMY MH 3aMeHsieM He paBHOCHIbHON
eii cuctemo#t (1), TO Hamo nokasaTb, 4To O0E CHCTEMH HMEIOT
XOTsl G OAHO pelleHie NPH OMHHX M TexX Ke ycnommx, Hazno-
JWeHHLIX Ha uucaa g, b, ¢ —

Ecan panHasg cucteMa npu uexompux a, b, ¢ umeer pewe-
Hie, TO, O4EeBHAHO, NpH Tex ke a, b, € muMeeT peueHue
u cucteMa (1). BeprHo u olGpaTHog YTIBepaIeHHe: ecaH Inpu
HEeKoTopHX @, b, ¢ cuctema (1) nMeer pewlesue, TO 0pH TCX
We 3uHaYeHUAX @, b, € uMeeT pelleHie 1 JaHHaf cHcTeMa.

B camom nene, nycts X, ¥, ecTb pemienne cuctemu (1);
TOrAa OCYIeCTBASETCH OANA M3 YeTHPeX BO3MOMKHOCTeH: An6O

sin x, -} siny, = 2a, cos x, -}~ cos y, =2b,

audo

sinx, 4-siny, =—2a, cosx, -}-cosy, =25,
ando '

sinx, -}siny, =—2a, cosx,-}-cosy, =—2b,
aubo

sinx, -}-siny, =2a,  cosx,-}-cosy, =—2b.

Ecau nMeer MecTo nepsuit cayyail, 10 x,, ¥, €CTb peile-
UHe JaHHO# CHMCTCMLI; BO BTOPOM C/ydae NaHHAd CICTEMA HMeeT,
HalpHMep, pelleHlle —.Xx,, —y,; B TPETbEM C/lyuae — pellenne
w-+x, m-{-y,; B uerBepTOM — pemtenne T —x,, T —y,. Cie-
J0BAaTCJLHO, HaHNAS CHCTEMAa wuMeeT X0Td O 04HO pelleHie
TOrAZ M TOABKO TOTAZ, KOTAQ HMCET XOTS OH OXHO peuentie
cucrema (1).

Korapa we cucrema (1) nyeer pemcu.xc Cma,muasl H BhitH-
Tad Mepsoe 1 BTOPOe ypaBHenust cucTemu (1), Hafimem:

cos (x —y)=2(a*}b*)—1,
€0s 2x -}~ cos 2y -+ 2 cos (x -} y) =4 (b* — a?),
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26144 : S '

T cos(x — y) ==2(a* - %) — 1, . ‘
cos (x - y) cos(x——y)+cos(x+y)—2(’)'—0’),

OTKYZRa

cos(x—'y)——-2(a —\-—b’)—'—l,
(a*-}-b%) cos (x—l—y)_-b’

'Mu npmu:m K cHcTeMe

cos(x——y)__2(a —}—-b‘)-——l
- (@' 4-b%) cos (x| y) =p* —a?,
tgx-tgy==c,

pasHocHabno# cucreme (1)
Ecmn a*4-06*=0, To BrOpoe ypaBueHHe YZOBJETBOPAETCH
npu MoGHx x u y. M3 nepsBoro ypaesseuus mnonyuaeMm x — y=—
-2k (=0, 4=1, =2, ...), TpeTbe ypaBHeHue 1aeT
tg(y-[-—n:-|—2’m)tory-—c nm tg'y—c. Ilocne;mee ypaBue-
. Hue iMceT pewenue npu aoGoM ¢>>0. Ecan a*4-b* 540, TO
uMeem:

cos (- =B
dra cucreMa MMeeT peuleHHe TOTAA H TOMABXO TOrAA, KOrAaa
|2 (@) —1] <1, : 3
bt — ) -
ml 1. ‘ (4)
-HepasenctBo (4) npn naanyuu ycnosus C '
a4 b =£0,

OYeBHIIHO, CMPABEAMBO, a HepasencTso (3) PaBHOCHABO cae-

aymoumeny:

0 +b'<
’Hpeucraami NeBYI0 Y4acTb TPETHETO ypaBHemm cucremst (1) cure- -
AYIOLLIUM oépasom '

cos(x—y)_2(a b’)—l, S
s | @

sinxsing [cos (x — g) —cos (x + y)]

) .tgxtgy cosxcosy

_2_ lcos (x — ) +-cos (¥ +4)]
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u noactasuM B (5) snayenns cos(x-L-y) # cos{x—y) us (2).
B pesyapTate moayuum, 4TO peuleHHe CucTeMmu (2) Gyzer yaos-
NeTBOPATh TPETHEMY YPABHEUHIO HCXOMHOH CHCTeMB!, €ciH

2 2 b —a
R N L
b — at 2 ) @ —at
Frp T2+ —1

My npumiaAn K CaeAylouleMy Pe3yabTary: Aanias CHCTEMAa uMeer
x0T 6W OAHO peuicHHe B JBYX cayyasx:

2 b!:
y0Lat bt m {%%h'

2) a=b=0 u ¢— n000e HEOTPHUATEILHOC HHCAQ,~

C=

3. OGpatuple TPHrOHOMeTpHUECKNe GYHKUNM

570. M3 onpeaenenns raagHeX 3HadcHH# 0OpPaTHBIX TPHro-
nHomeTpuyeckix yuxkuuit caeayer, 4ro

arccos (cos vy =wx, ecm O<<w<<m.

. F24
Hro6u 11CH0ab30BATH 3TY GopMyay, 3aMennM sin (———7—) ¢ no-

MoulbIo  $opMy.d NpHBENEHHA HAa KOCHHYC Yraa, 3aKknio4esHoro
mexny O u . Hammwem caexyiomme pasencrea:

. k19 P 1 4 k14 X Ox
sin (——7-) ==— sin —==cos (—2—--]-7) ==c0s 3.
B urtore noayuaem:

arccos sin(———’—t- ==arccos { co. Sz —-%
7 )] =3¢ ST)= T4

571. Tlo amanorun c pewemes npelsiAyuieil 3aIa4I HMCeM:

33 ' 3 3
cos—s—n_cos(ﬁn—}—gn) ==c0s ¢ A=

== sin 3‘———3—1 =sin{ — =
= 2T 57 ) T 10/ °

CaenopatenbHo,

arcsin cosg‘?n == arcsi in ) =1
C 5 ==arcsin {s ~1 =—15"
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572.Hycts )
arctg—u._a., afdg'5‘=“zv . arctg—-=a , arclgz=a,.
Ouesnano, 0<a < T z_l 2 3 4 Hoaro“y

.« 0<al—[—a -]-a —|—-a <u
llzm ROKasaTenncTBa ToRAECTEA HoCTaTOMiO YCTallOBHTb, 1o
' tcr(a +a Fo,te)="1.

Tax xax tg(a.ﬁrq‘t;)=—7~.’" tg‘(a,-\—a.)————‘ﬁ, 10

Clg(aj4-a,) + tola, 4a)
tg(a +("z+a +‘” 1—tg(a‘la,)tg(as+ad =

573 Uonomm arcsin x= a, arccosx__ﬁ Gy,uem HMeTh:

x-——sin a n x~cos B—sm (—— — ﬁ)

n C
Mo. onpenenemno rnaBnux 3Halxeﬂuﬁ xmee\t —e<a<—-. 1

2

0<ﬁ<n Ha nocnem{ero nepaBecha CeayeT HePAaBeHCTBO

%t
—3 g—-——ﬁ<-—- Mut wowen yrBepiaarh, 4To u_%—-ﬁ,

n S

TaK KaK YraW @ 1 o — P 3aKMOYEHH MexAy — 5 i g H CH-
HYCH STHX yra0B pdeHbl. Popsyia gokasawa, ' =+~ -

. 574. Tomb3ysce e, 4T0 arcsin'.x:-—l-arct:osx_~ (eM. pe-

wenne 3anauu 573), npeobpasyey ypaBHEHHE K- Bnny
1208* — 67°¢ -} (1 -}- 8a) n* =0,
_ rzxe‘ t==arcsin x. Mpr a<C 515 JUCKPHMHHAHT atoro ypasueHug

D =386n" — 48n* (1 — 8a) < 0. CrenoBarenbo, HCXOLHOE ypas-
Hexue npH a<§§ HE HMMEer- peuieHui, '



444 PEWEHHE ¥ OTBETH. TPHIOHOMETPHS

575. ﬂonoumu arccos x —a, arcsin Vl —x? [3
-a) Eemm0=<<x <1, 'roO<a<—-nO<[3< (Tak  Kak

<V 1—x*<1). Ocraerca aump y6eauThcs B TOM, 4TO
. . T
sina=sinB. Ho B cuay HepapencTsa 0 << a << 5 umeem

2
sma._—l—l/ 1——x.

C npyroli  CTOPOMH, mpH  BCex y(] y'<1) ‘HMeeM
sin arcsin y=—y; B yacTHoCTH, -

sinB=sinarcsin} 1 —x*=V1—x"

CnemoBatenbho, npu 0=Cx << 1 uMeer MecTo (opmyaa

o VA aa—y
arccos x =arcsin ' 1 — x>, —

6) Eam —1<<x<0, 10 %gagn,ogggg-, .
%én—-p<m

Tak kak, kpome Toro, sina=7]1—x% n sin (w — B)=

=sinf=V1—x* 10 a=n1—B, 7. e mpu —1<<x<<O
HMeeT Mecw qupmy.na '

arccos x=m—arcsin 1 — x°.

576, HoxamxeM, uTo
_arcesin ( — x)=— arcsin x.

L g

HMonoxum arcsin (— x)==a; Toraa —x==sina u, no onpene-
JIEHHIO TVIABHHIX 3HAYEHHI,

k14 K
—y<a<s. (1)
Tax kax sin{— a)-—-—sma_._x I TaK Kak 13 HepaseHcTBa (1)
ClIelyeT HepaBencTBo
1 ®
—ySsTes<g
T0 —a=arcsinx, oTKyxa o« = — arcsinx, T. e. arcsin (— x)==

== — arcsin x.
AHANOrMYHO JIOKa3HBAETCS q)opmy.ua

arccos (— X) == — arccos X.
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577. Us onpesencuus raaBRuX 3HayeHuit oGpafHux TPHIO-
HoMeTpuuecknx ¢yuxuufi caenyer, uro. arcsin (sina)=ea, ecm

T T n T .
—g<a< 5. Ecm —-——--{-riré._xéa--]—an, TO

—-2—<x—2k1r/ 5 - . Ho 'rorna

arcsin (sin x) == arcsin [sm (x— 2kn)] =x— 2kn.

578 Mo ycnosmo 3apaun

14x ' -
tgg=113 )
2tg %
Honbayack dopmynofi sina=— <, noayunM B caay (1)
. 14 tg -
s {— x’
sing=—= T
oTKyAa ]
' = arcsin (sin a)==arcsin 1—2 =p. 2)
y= 14-x2 N . :

Tax xak 0<x< 1, To -—< arctg = Tdx <——n TLalm.
Torxaa — <a—-n<0 "
arcsin [sm (& — m)] ==arcsin (— sina) ==—arcsin (sina) =—y.

Ho yron a—m newur s npenenax raasioro 3navenns Arcsinx.
Cnenosarensno,
y=arcsin (sina) =7 —a. . 3)

" M3 (2) u (3) nonyyaem, uro a-}pf=m.

579. B ¢dopmynax arcsincosarcsinx n  arccos sin arccos x
GepyTcHt rnaBuue 3HAUeHUs OOPATHHX TPUrOHOMETPUYECKIX DyHK-
unfi, PaccmoTpuym cos arcsinx. 3To xocunyc ,uym, cunyc xoro-
poit pasen X. 3Hauymr,

cosaresinx = -V 1—x*, mie —1< x<1

T . k4
3nech, KOHEUHO, CYLIECTBEHHO, HTO — =T afcsin ¥ << . Ana-
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JIOTHYHO
sinarccosx=+V1—x* e —I<x<1.

OGo3nauum y = —|—V1 —x% torna 0Ty <
Taxum o6pa3oM, HalO HAHTH coomomelme Memny arcsiny
uoarccosy npu O=<cy<Sl., D mBa yraa JOMOJHSIOT RPYr

ﬂ ) .

" Apyra mo - (cM. peiuenite 3anaun 573). Takum o6pa3om,
. . . k3

arcsin cos arcsin x-}- arccos sin arccos x ==-z.

4. Tpnronome'rpuqecmre HEpABCHCTBA

"580. B cuay toro uro

cos 2x
t 2 ‘_1=—r——
cagox sin?x ?
3cos?x ~—sin’x
. 3
o —— =_______——
dctgtx—1 pep s

¢0s 3x sin 2x — sin 3x cos 2x
sin Jx cos 2x
sinx

T sindx cos 2%’

clg3x-ig2x — 1=

neBag 4YacTb HEPABCHCTBA MOMET OLTb 3aN1HCaHa B BHJE

sin x (3 cos? x — sin?x)
sin*xsin3x

Ho

sin 3x == sin (x -}~ 2x) == sin x cos 2x -}~ cos x sin 2x =
== sin x (3 cos’x — sin® x),

No3TOMY 34JaHHOE HEPaBelCTBO CBOAMTCS K HEpanenCIBY
1

— =-—1,

sintx
KOTOpPOE OYeBHAHO.

581. Ucnoavsya ¢opuyay g () —y)= ted—tao

¢ —H_——l-l-tg(ltgq H yCao-

Bie tgl==ntg o, noayuunm:

2 (n—1y7tg%¢ (”; 1y?
gl—y= (IFntg@e?  (getniger
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AP A L

Hywno noxasarte, uro

(ctgp+4-nigy) =4n
uan o
(14-ntg* oy =4nig® P.

TpnxonuM, TakmM 0GPa30M;. “K - OYEBWAHOMY - HePABEHCTBY
(1—nig'e)=0. T

foa

: ; , TO,HEPABEHCTBO,

KoTopoe Hy)KHO lIOKGBaTb, MOXHO 3armcarb B BHlIe

582, Tax xax. coszp_cos — sin® 2

cos? %—-—sln' 9 —l—sm<p

2
cig 5> )

. . ' o m S
Tak xak sing >0 npn 0<Lp<-—- , TO T1OCJIe YMHOWEHHS

obeux vactelt HepaBeHcraa Ha smq; MOAYMUM  PABHOCUABHOE ~
HepaseiicTBo

2 cos?.‘:_;L, > éos" —;i- — sin® —;——}-— sin <p -

mm 1>sin ¢.. Tak ‘kak ~focienHes  HEPaBencTBO  WMeeT
™

MeCTO NIPH 0<(p<,——2-,. TO CHPaBeXINBO M -HCXOAHOE Hepa-

BEHCTBO,

583. Uccnenyemoe shipaxeHHe He MMeeT . CMHICAA NPH X==
————--]—-mt Tp¥: Npounx. 3HAYEHHSX - X YMHOWKHM - 06’ 4acTH
HepaBeHcTBZ Ha cos® x. I'Ionqux PABHOCHIBNOE ~HEPABEHCTBO

(sln 2x)* -{—-—-sm2x—2>0

Peumus nonyqem{oe Kaanpamoe HepaBeHCTBO Haﬁnew 410 NGO

sin2x < — 4 —r4l , miGo sin2x >V41 . TlepBoe wu3
STHX HEPABEHCTB HE MOKET BHMOMHATHCH. C/el0BaTelbHO,
val 41 V 41

ke —|——;— aresin —— < x < - 2 ———2— arcsin ———— + k
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584. -Tlonowus tg x=*, nonyunm:

2t
2=,

tgxf-tgax 3¢ —p

tg 3= 1—tg2xigx™ 13"

JleBas yacTh TepAeT CMHCA JAS Tex SHadeHHfl X, NpH KOTOPHX
1 . ’
=1, t'=—3-. [Tpn Bcex mpoyHX 3HAYCHMAX X NeBasd YacThb

HepaBeHcTBa paBHa f*~-2£'--1 .u, cnegosaTennHo, npuHuUMAeT
NONOKHTE/bHEE 3HAYeHHS. ‘- -

585, U3 dopmya mns sin3x u cos 8x (cm. crp. 81) naxonum:

cos,x_:cossx—i—:icosx’ ST

sin’_x=3 smx:sm3x.- )

Tonrayacey ¢opmynasu (1) u (2), sanumeM naHHOE HEPABEHCTBO
B BHIE

(cos 3x —+ 3 cosx) cos 3x — (3 sin x —sin 3x) sin3x > -—g—
wm 4 S )
sin® 3x + cos® 3x -3 (cos 3x cos x — sin 3x sinx) > % ,
uan
- €os 4x > % ;
Toraa ~
:-—-g——{—?tm < 4x<%—{— 2nn,

HIn .
= 1 ® 1
_-E+Tnn<x<—i2—+71m (n=0, 4-1,4-2,...).

589, OGosnayuM JeByi0 4acThb PACCMATPHBAECMOTO HepaBeH-
c18a uepea f. Toraa

A—B ‘A-+-B A-LB
(cos 53— Cos—y )_cos 5

=

2
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'rai( KaK
| sin-g- cos —é—_;-ﬂ .
Tonoxus S
cos B, |
noc/ie O4YeBHIHBIX npeodpaabnaunﬁ nony;xgmz ,

: t=—-—;- (x’ —2x~-;— .cos'-‘ifz—-—g—r—{i—,—i— £0§f A; 8 ) + |
—]——;—- cos? A : B =—%—-§Q§’ A '2_3 ——-;— (x —-;— ccfsA ;.B):.
CnenosarenpHo, ' . |

¢ _%_ o? A —2—- B < 1

587. Yctanosum cHaqana, 4yT0 >
sinx|<<|x)

PaccmoTpum TpuroHoMertpudeckuit xpyr paanyca 1 m npexnono-
WUM, 4TO X 0603HAYACT DAAUAHHYIO MEDPY HEKOTOPOrO TONOMU-
" TeNLHOro-uAN oTpuuaTensuoro yrna AOM (pnc. 230). Ilpn mo-
6oy nonoxenun Todku M

AM=|x|-0A=]x|, . o’
IBMl—lsmx]
Tax kax (BM[gAM, 10 | sinx |<<
< |x| (pasencteo mMeeM aHWE- /A R
npt x=0). B wacTocTH, ecnm 7 s
0<<p=<7, 70
T
O<cosp<<1<5

sin cos ¢ < cos @. Puc. 230,

: T : ' ' .
Ho O<<sing<<yp=<<-5 ® mnostomy €OS P << €Os sin .
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bKOH'l&TEJIbH6 mieeM |
“cos sin g == cos ¢ > sin cos ¢.
Hepasenctso noxa3alio. '

- 588, Tak Kak GonbuteMy ‘yray nepsoit qeraepru COOTBeT-
cTayer Gonbulee 3HAdeHHe TAHreHca, TO

tga tga <tga : . )

mal=1,2,..., n I(po.\xe Tdro, cosa; >0 (i=1,2,...,n).
[lostomy uepasenctsa (1) mMowHO 3amucate B BHAe S
' “tga, cosa; < sina; <tga oS ;. (2)

Bynem B uepaBeHcrae (2) npuAaBarb I 3HauUeHUS l 2, e o, I
¥ CHOXHM BCE MOJAyueHHbHe HepaBenctBa. [Hoayumm: - :

tga, (cosa, 4=...4-cosx,) << sinx, 4-...}-sinzx, < :
<tga,(cosa,4-... 4 cosa,). (3)
Paagenus sce wactw uepasencsa (3) ma cosa,--...}-cosa,

(4TO  BO3MOWHO, TaK Kak cosa,—l— .- cosa, >0),,6y11e\1
HMeTb:

ma‘-*— +Sman
tga, < Cos a; - +c0“n<tgan.

589. 3anuuieM HepaBeHCTBO B muie
(cos x — sinx) [1 — (cos x —-sin x)] =

=2$in—;-(sin—’25———cos'—’26-)(cosx—-—sinx)>0. (1

. X o
Ho sin —§~> 0, tak Kax 0<x<2m. PaceMoTpuM sBa BO3MOK-

HLIX CAy4as, OPH KOTOPHIX BLINOAHNETCH lepaseHcTso (1):
Cayuatt 1.

( cos x —sinx >0,
x x
& — cos 55~ >0,
sin 0s 5 >0
Droft cucTeme HepaBeHCTB YAOBAETBOPSIOT BCE T 3HAYeHHS X,

KOTOpHE YLOBNETBOPAIOT H NEPBOMY -1 BTOPOMY HEpaBeHCTBAM.
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Tlepeoe nepasencTeo BunoanseTes npi 0 <<x < —g— nan % n<l
5 . .
< x < 21, BTOpOE — NIPH —72‘— < % < =-m. Homno yeaosuio 3ana-

un 0 < x < 2m. Cnegosarensno, 8 9TOM cnyqaé -—‘51— < x < 2m,
Cnyqsan 2.

cos X — sinx <0,

{ sin —;— —cos‘-;— <0.
[TepBoe HepaBeHCTBO CNpaBelIHRO npﬁ -;i <Ll x<Z —2—-11; sroboe——
npa 0 << x <—’2‘— HAH -g— T <x <.41r. Ho 0 <{x<(2n w, 3Ha-
yuT, BO BTOPOM Cayyae %’< x < —275- . CaeposartensHo, Hepa-

BEHCTBO BLIMOJHSETCS nNpH -—:— <x<Z —;— n —g— n<x<2m.

590. Tlonoxmm tg

w]a

=={. Torna HepaBcscTBO NPHUMET BHA

% —2-Lor
t> Sy —an
HIn : .
: » -1 .

Taxk kak #*-}¢-}-1>>0 npu Bcex nmeficTeuTenbHEX 3nauYEHANX f,
TO HepaBeHcTBo (1) PABHOCHABHO HEPaBeHCTBY

t—1

=1 >0 (2)
Tpexuaen #* —¢#—1 umeer Kopuu 1_;/5 " l+2V 2 « Peuus
nepapencTso (2), Hafiney, 470 .
: x . 14+V5H
€5 >"3
nm . 7
1-V5 x
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Otser. a) 2kn-|-2 afétg 1+‘,V5 <L x <= 2km.
Vs
2

0) 2km—2arcty

L < 2k
. 891, Bocnonbayemcs MeTogoM noanolt Huaykuun, Ilpu n=—=2
0<la<l -:—, 1101y 4HM '

tg 2a = L‘%"q > 2tga,
tak kak 0<C1—tg® a<l.
yers : o
tgna>ntga : (Y
npH YCAOBHH ‘ '
0<e < gy (2)

JokameMm, uTto
tgn-+1ya>n41)tga,
ki3
cCln 0<a< —47.
Ilpumenun dopsyay

‘ _ fgnad-tga
(n+1)a-—l—~tgatgnz ‘ (3)

Tax xak nepasenctso (1) Bumoaustetcst npu yeaosuu (2),
TO oHO TeM Gonee Oyaer HMETb MeCTO npu 0<a<‘—}% . Ho

0<ltga <1, (4)
11 TaK Kak 0<na<—2—, TO

0L tgna<tg - (5)
U3 (4) u (5) nonyumwm:
01 —tgatgna <1, (6)

U3 (6) u (3) cnenyer tg(u+ Da>(n-t-1)tgae, uto u Tpedo-
BaNOCh JIOKA3aTh.
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=

592. ITepsoe pemenue. I[IpeoGpasyem nesyio wacTh
HEPaBEHCTRBA, BHPA3WE BCe TpHroHOMeTpuueckue dynKuuu uepes
tgx.- Ina sroro ymoGHO uHCAHTENb M 3HAMEHATeAb APOGH
pa3neanth #a cos'x. B pesyavbrate noayuum:

€OS X 14-tg2x 1)
sln’x(cosx—~smx) tg*x(l —tgx)’ {

IIpaByio uacts (1) npexcraeuMm B BHAe nponsBexeHHsa ApoGei:

14-tg*x <1 .o
tgx 'tgx(l—-tgx)' : @)

Tax kax npu 0 <x< — nveeM 1-4-tg? x> 2 tgx TO 1+tgy>2
[Toxawem Tenepp, uyTto lum BTOpOR ApoGn B (opMyse (2) npu
0 <x<7 BHIO/HACTCS! HEPABEHCTRO

1
tgx(1—tgx) =4 ©)

HeficTeuTeNbHO, NPH PACCMATPHBAEMHX 3HAYEGHHAX X BHpaMenHe
tg x{1 —1g x) MONOXHTEILHO M TOSTOMY 148 JOKA3aTe/NbCTBA
HepaBescTBa (3) ZOCTATOYHO NOKa3aTh, 4TO

| .

tgx(l —tgn) < 5+ @
Ho '
. ‘ ,
tgx(l —tgx)=—1tg’xttgx=— (tgx__2.) +T
H, CNeAOBATEAbHO, HEPaBeHcTBO (4) MeHCTBUTENLHO MMEET MECTO.

I
Taxkum o6pazom, mpa 0 < x <L 4 BMMOJHSAIOTCA HEPABEHCTBA (2)
u (3), a 3HAYHT M HCXOAHOE HEPABEHCTBO.

Bropoe pemenue. JleBylo yacrp nanxoro Hepaneucma
MOXHO 3amnmucaTb B Takoil dopme:

cos x o 1 cosx .

sin?x (Cos X — sinx) sinxcosx ‘Cosxsinx—simrx.
: 2 . cos’x

T sin2 cosxsinx—sinix "
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. 4 O N S . . ,;..,T - B Tt
Mpu 0<x<7" nepsas npo6b, odesuaHo, Goabwe 2. das no-
Ka3aTeNbCTBA CHPABEI/IMBOCTH JAHHOTO Hepaaeﬂcwa no3TroMy,
AOCTATO'HO y6emm,cn B TOM, 4TO °

cos® x =4, - (1)

y €0S X sin X — sin®x =

Koraa 0<x<T, 3HaMeHaTesb " nesoit yacTH Hepasenctsa (1)

NOJOXHTENEH, HOSTOMY TOC/e NPUBENEHUA K OOUIEMY 3HAMEHATENIO
H NEPCHECEHNA BCEX WICHOB B JIGBYIO YaCTh HAXOMWM:

cos® ——4cosxsmx+4sm x>0

Tak Kak cnesa mosyumiacst noanuil KBanpaT, TO 3TO_HEPABEHCTBO
BEPHO, a cneﬂoaarenbﬂo BEPHO ¥ HEPaBeHCTBO (l)

5. Pa3ubie samaun

593. Mepooe peumenne. Bupaany sin ¢ u cos ¢ uepes a.
Ocranpnble TpuroxoMerpuyeckue QYHKUMH Yriaa ¢ [10 H3BECTHLIM
dopMynaM MOXKHO BHPA3HTDb -4epes sing u cos Q. IpeoGpasyen

cymmy tg @ --ctg @. Tak kax : . )
tg q;':ié"sc(’; , clg <p="?§—$, “sin 29 =2 sin @ cos g,
10 : ' S )
sin? @ - cos’ ol 2

ge + g o= _singcosQ | sm PcosQ sxp 2cp=
CienoBatensuo,

-.sin2q>=%'. : (1)
Tax kak (sin(pé}—‘cds cp)’:l—i;sin 2¢, 10 B cnay (1)

sin@-}-cos ¢ = -}—]/1—{——— - (2)

Ecnu B dopmyae (2) B3aTh 3hax MIIe, TO AA9 ONpeias/acHus
sin@ u COS @ MOAYHHM CHCTEMY ypaaﬂemm

sing—4-cosp= ]/1 +-§-, sincpcostp::—i—. (3)
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Ecan xe 8 dopmyae (2) B3athp 3mak MuHyC, TO NOAYYHM CH~

cremMy
sing -} cosg =—=— ]/_1 +%,

. 1
sin @ cos p==—.
¢ .a

(4)

Cucrema (3) umeer zBa pemeHns:

syt (1 1127/ 123).
o= (V145 +V1-5)
ot (VT T4 Y T00),
coszp_——;- (1/ 1—[—-—?1——- 'l/ I—-—‘;—) .

Congm—k (1 T2+ Y1)

Hrak, 3anava 8 obuleM cayyae HMeeT 4qeTHpe pellenud.
3aMernM, YTO 3ajaua paspeuniva, ecau ]a|>2, TaK Kax
. X 2 .
sin2p=-— u |sin2¢|< 1.

Bropoe pemenue. U3 ycaosuil 3amaunl moiyyaem Ksags
paTHOe ypaBsHEHHE OTHOCHTENbHO tg ¢t

. tgto—atge-1=0. - 1
Ypasnenne (1) nveer KOpHu
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go=2=b 2= @)

Sauemm 4TO pewenHs ypasuenus (1) cyuiecTsyloT, ecaH
=4 ua [a]>2

3uax tgp, HeTPYAHO ONPEAENHTb OCTANbHLIE TPUTOHOMETPH-

yeckHe ¢yHKuud yraa  @. noanyﬂCb tpopuynoﬁ l+tg p=

‘Eas—:;' , hHabiaem:
!
T e
3ateM onpeaeniy sing no dgopmyae _—

sin p =1tg v cos ¢.

Ecan palinenm 3xaueHus sing, cos@, TO OCTajbiuie TPHTOHO-
MeTpuueckie QYUKUMH Yraa @ MOKHO 1O H3BeCTHHM (hopMynan
BLDA3UTL Yepes Sihgp u cosg.

B cayuae, xoraa tgeo supaxaercs q)op\xy.noii (2), nomyuum:

0 wsv=]/ . sne=]/ SELE=Y,
2
% °°S%°=—1/mﬁ'
singa.——_——-l/a———————-""lzf—‘t.

Ananoruuno ans caydas, xorna tge supawxaerca dopsysoft (3),
Gynem umern:

PP Vo
B) coscp._l/- —-—a]/a’ , Sin?:l/f_‘%ﬂ;
r) cosa_-—‘/ aV — '
2. a* —

siuf,a_:_l/————“—’;f"“.

Takum oOpasom, 3aaada umeeT B 0o0ileM - Clyyae ueTwpe
pewtenni. FIx MOuHO 1peoGpa3osath K BUAY, yKa3aHuomy B nep-
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BOM CMOCOGE pellleHus 3a]a4H, eCIN HCMoAL30BaTH hopuyay

a+]/b_1/a+1fa*—b_1/a_ya.

594, I’Ionomm arctg _a, arctg TE"’_'B n paccuorpuu

tg (2a—B). S
[oneaysace q)op\(ynoﬂ AN TaHreHca Ppa3HOCTH - ABYX YIVIOB,
nonyyaem:

. ___'tg2a—tg3A ! -
g e —P)=1gmui " (1)
Ho tak xax tga:—;—, TO
tg 20— 2tga =_§_

l'loncwannaﬁ 3Havenns tg2a H tgﬁ B 4)0pwyny (1), HaxoauM
tg (22 —B)=0. Toraa :

- sm(2a — ﬁ)_sin (2 arctg o arctg ) =0,
595, TlokaxeM, uro tg(a —]— 2{3) =1. s Haxoxuenns
tg (a~[-2B) npumennM dopmyay

tg (a+2p?=l_‘§;'tg'*;—‘§g?2-%— . (1)

[lpensapurensio suuncanm g 28 no gopmyne

. sin28 _ 2sinfcosf

g2h= cos23 —  cos2f °
Hynmo nafita cos § u cos 2f. Ho cos =Y 1T —sinf=
V_ (rak xak B—yron mepmoff wuersepTH), a COS 2=

== cos’ B — sin* p=—§—- . Cnenoaarenbﬂo, tg 28 —_——i- .

MoncraBue HallenHoe 3Hauennue 'tg 23 8 (1), 'nonyqnu
tg(a428)=1.

. INoxaxieM Tenmepb, 4To _a-|-2@=_:__,



458 PEIMEHHS H OTBETH. TPHIOHOMETPHS
o 1 “sinf 1
Tak Kak tga=-, tgﬁ—EO—SB_—a,— H, KpOMe TOro, Mo
ycnoBmio 3aaun @ 1 f— yrau nepsoit yersepty, To 0 <a<-‘:—

uO<ﬁ<-’—‘:-. Orcioaa  waxomn, uTO 0<a—l—2ﬁ<%n.

Ho eanucteennuit yroa, saxaiouenuuft mexay 0 u -%:rr, TaHTEHC

n 7t
woToporo pased 1, ecTs yroa T Hrak, a+2(3=-:}—,

596. JanHoe PaBEHCTBO MOXKIIO NPEACTABHThH B BHAC

— A
a+bcosa b—_—.2sina+bcosa -4

2$m__2 —5— 5 5

Or1ciofa noayynM:

a+bsin iz—sinE:O.

sin ) 3 3

Cneposatensiio, an6o a = 2kn, 6o b = 2/x, nu6o a-b=2nn.
Hrax, npit Buoancnun xota 6N oxnoro u3 yciaosmii: a==2kn,
b=2In, a-{-b==2n7, umeeT MECTO paBEUCTBO

sin @ -}~ sin b = sin (a -}- b).
597. HeoGxoauno, utodu cos x40, sinx =40, sinxst—1,
7t
oTKYNA x5k 5 (4 —ueaoe). Ilpu Bcex 3mavenmnx x, kpome

E]
x=k~2—, Y uMeeT cMbica H

. 1
= smx(l+cosx)__sin’x 1-}-cosx 1
cosx(l;{-.l )‘—cosfx T-Fsmx® {
sinx

Ha (1) caeayer, uro y>>0, tak kax cosx <1 u sinx<1.

598. Ecan n— uenoe wuncao, YHOBIETBOPSIIOUIEE  YC/OBHIO
:aJ1a40, TO NPH BCeX X HMEeM:

cosn(x—}-sn)-sin—:—'(x—{- 3m) =cos rzx-sin%x. (N
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Tonaras, B wactHocTd, x==0, Mu u3 (1) 3akuouaeM, 4ro n
JOMKHO ynosneraoparb ypaauenmo :
151 :
in — 0

) Swouy ypanuenmo ynosnemopmor TONBKO Te uenue qncna Ko~
TOpHE SABAKAIOTCH nemnenmm “pena 151

& =1, -8, 45, 4=15. . @

Henocpenc'raennoﬁ npoBepxolt yOexjgaeMcsi B TOM, 4TO npn Kaw-
JIOM M3 3ITHX 3HA4Yenud dyuxuus ) :

5
cos nxosin =%

HnMeeT nepHon 3:rr. d)opmynoﬂ 2) chepnusaxorca BCE ucxowue .
3Havennd 71.
3

599. Tak kax nccnenyemaﬂ cyMMa paBHa Hymo npu x__xl, TO
a, cos (a, —[—x,)—[—-...'—}—a cos(a,,—[—-x,)——' - o
. =(g,cosq, .. - +a, cosu)cosx = ,

—(a sina + +a sma,,)smx,..._()

Ho no ycaosuio 3amaun

a,cosa,-F .y ta, sina,,=0. -+~ (1)
Kpome Toro, sinx,; 40, tak Kak x, == k. CneanaTeano,
. a;sina, 4 ...4a,sina,=0.. - (2)

Iycrs Teneps x — moSoe wucno. Torma

a, cos(a,4-x) 4. .. +a, cos(an-—{—x)—- .
=(a, cosa‘—{— .+a,cosa,)cos x
N v +(a, sina, - o1 . L-a, sina,) sin x =0,

Tak KaK B cnay (1) o (2) cyMMu, crosume B cKoGKax, paBHE Hymo.

600. Hpennonomrm ﬂpOTHBHoe T. €. nonycmu 4YTO cqu.e-
.cmyer T=£0 Taxoe, u4to mpH Becex x ==0 Gyner

cos Vx4 T=cos ¥ x. ()
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"(Orpannuenue x==0 Heo6xoxHMO MOTOMY, YTO npu X <0 paau-
kan V x Gyner muumbiM.) IlonowuM cnauana B gopmyne (1)
x==0; Toraa

cos Y T=cos0=1 (2)
H, cTano OMWTh, .

VT =2 )

3atem nomctapmm B (1) sHadenne x=7. Torma, ouesummo,
Gynem umeTb coraacuo (1) m (2}

?  €os Vﬁ::: cos V?‘—:l,
OTKyAa '

i/2_f= 2In.

Tak kak no mnpegnosoxerunio 740, to, pasnemus (4) na (3),
a5 l
NOXYYIM V2 =, Tae ! u k—uenue uncaa. Ilocnennee,

I{aK H3BECTHO, HEBO3MOXHO.

601. TlpcoGpasyem ¢ (x) crenyrouuM oGpasom:

o ___(I—cos2x)® | (1 -}-cos2x)?
¢ (x)==sin’ x}-cos® x = 3 -+ 3 .
Packpue cxo6k;1 H npHBeAs NoJOOHHE YJeHb!, NOJYYHM:
143cos?x
olx) =T

OTKyXa cieayer, uTo Haubonbluee 3HaveHne ¢(x) pasuo 1, a
1
HauMeHpuee .

602. OGoznaunM HCKOMYI0O CyMMy uepe3 A H npuGaBuM K
nefl propylo cyumy

sin o sift sin
1 .
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a

YMHOXKHB €€ NPEeABAPUTENBHO HA 7, MOMYqHM:
A—-[—Bi———<c054—|—lsin )+
1 2, .
+2z(cos— isin —4—)-}—
1 n . L
- +2,, (cosn——[—t’smnz).

”3BeCTHO, YTO UPpH MNEePEMHOWEHHH KOMHHQKCHMX uncen  apry-
MEHTH HX CKJaALIBalOTCH, CNeX0BaTe/IbHO,

2n . 2n Ty . T . om)
osT+1s1nT_(cos ——-l—-tsm-—) (cos-4—+tsm-a-)__.
(cos——]—-zsm ) -

n Tak panee:
T . ™
cosn— -{-isinn 5 ==
L . T o= .
=(cos(n—ln)1—+ism(n——-l)—4-) (cos -Z—}—z‘sxn—‘}—)::
T , o w1
=(cos T+’S"’T) (cos —-isin— )
T . n\"
—-_:-(cos T—-[—;sinz-)
(dopmyna Moaspa). Taxum o6pasoM,
. 1 7: , . T 1 w .0 T\2
A+Bt=7<cosz+tsm7)—l—?(cosf—}—zszn-a-) ...
1 = L isin< i
.—[—-ir(cos—z—l— sin— o
1 - "
l—j(cos%-}-lsm%)

1 = PP 2
*‘E’(COSI'I"‘S'"'T{) Ll (m o m )
) 5 3 +1smT
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B rocnentem supaxeHHn npuMeneda dopMyda AJs CyMMsl unie-
HOB TeoMeTpuueckofi mnporpeccui. Mckomas cymma A MoweT
6uThb HalileHa Kax Bemecraeﬂuaﬁ YacTh MOAYYEHHOrO BhIpawe-
nust. [lonaras

T N 1
COS-‘T == Sin T—_:f

M0C1640BATE/LHO HAXOAHM:

1 n
1—‘2 (cos ~+ isin — )

[ T -
1~ -;2— (\,OST .—*-—ISIIIT)

. 1 i " 3
A-Bi=- (cos-‘{—}—zsin -Z—)

1 K3 . . i
- (COSII—I—-I-—ISLIIII -Z-)

L ‘21@
2V 2 2¥V32

N l‘l—--z—l,;(cos:z%»}-ism‘n %)] [(1 911‘)>-}—2;/ ]__
l.(’“ﬁ‘)“ﬁ‘?ﬂ [(1 21/0) 2V2

= sz +HaX

cosn —

o (1——?—4-—§Iﬁsinn—}> [(1——]—-—)—4]—2,’/2-\
(l~ 1’2> ty
[(‘?V2—2)+21V2] [( "—cos n E-)—isinn—g-] -

210 =4V 2)
_ Vz—1 [(2"-—cosrz~;:~)+]/2—sinﬂ—}]

22(5—271"2)

i [V.Z (2n_cosn%) —(V2—- l)sinn—:{-]
e 2 6—2V9) '

1 ,
=gz T (4aXx

l\r

o
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Bblllellﬂil Bemecmeﬂﬂym ‘laCTb - HaxomuM:

(VQ-—]) (2”—cosn——)+'l/'§smn—-. R
2 (5—-2V 9 :

A=

603, YT1BepwaeHne: 6y11ei° noxaaano, ‘eCIM MH  YCTaHOBHM,
yto A=B=0. HNyctp A*-}-B*540, 1. e, no Kpaﬁﬂeﬁ Mepe,
ontto 13 wncen A, B ormauno ot myas. Torma . - ,

f(x)_(VAz+B, —{—VAz_{_stgnx) VA’+B’
-—-VA’—]—B*sm(x—}-(p) '

A
rae p=arctg . :
Tiycts Temepp X, M X, — 182 yKasaHHHX B 3afave 3Haqe-

S Hug APryMenTa; Torna L L
g - | f(x,>=f (%) =0,
n TaK Kax VZZ——F-B—’#O T0 . -
sin(x, +c?) sin (x, —H'»)-—,

Omona £, o=mn x -[— =nm W, Clen0BaTebHO,
—X, ._kn NPH HEKOTOPOM LiesioM k. DTO PaBeHCTBO: MPHBO-

nm‘ X NpPOTHBODEYMIO, TaK KaK MO yC/IOBHIO
X, —x, = kn.
Cnexnosatensio, A* 4 B*=0, otkyna A=B==0.
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