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~,) o( - t.("):;. CJ(. + ~ 3 (l( 

58. Penmn. ypaBHI Hlle 

Bap!II8HT II• ] 4. 

59. llpHM8fl 1 napa.IJ18J!I,HMI OCHOBOHiliO TpeyroJILHifKll, f(8Jrn:T ero 60KOEble 

C~pOHii B OTHOtUeJ:Iflf I:2 (Ct!:llT8H OT .B8p!li;!Hhl). B K£1KOM OTHO:.U8HIH': 8TC\ 

OpHKaH .ZIC.ID!T ITJ10!18..'1b TpeyroJILHIIKa? 

' 



i" s) 

Bapi131rT Nr IS. 

1)1+. noea~ AOmlwH 6hiJJ rrpo'-!Til 240 ltM B onpe.rteJteHJroe E]'eun. llpo6wB B 

llYTil 3 Tf8C3, 0!1 ·)biJl 33ACIJli8H H8 CT8Hl~lll'f JIHillHilX 30 M, HJ'T, r· llOTOMy, 

'ITOCibl npW5t<TJ', Jl:, M8CTO CicJ Oll03)l.UHIIJI 0 OCT8JlhHOfl llJ'T, fi/JlX'l;~l'!,~ CO c,:o

fiOCTHJ, yBe.'lll'll:illll),~ )HI l~l:JA/'lUC, 

iltJil'rll cr:opor;·n JJuca~a JlO an,llepJCKlf, 

Pe."eH;:e. f:J'CTL IIC;J3CHO'IGJ:bHflF. c;-:cpoc'!'h rroea;::', p::Bwl .X. :-:-~/'lf'.C, 

lorNJ ,110 :J3)1,o:pl!:1U1 rroe:lf( npomeJJ 3 )'.... KM, llo:::;rc 33)1 ~p:li:Hl-1 e11.y ocTa

JIOCL nponTn (<::'1/U - j X ) I(JI, DTOT llYTh llpll! I18pEOHH'l t.nhHOl\ CIWIJOCTH 

1'to-;,,c, 
rwe:l}l r:co.::cr. 611 aa qaco.11 :1 orroa;c:an . X 
JBJ·JI:I'-l8HII8ri :;KOjlOCT.D llOCJ,t:8 6y}1eT ( )1..+- 3~ 

Ghl Ha 'H:!Cf! • 

lUI 1'1ilC, i!D OCT3:&-

140-"!;,.)(. 
:Jm!kH rryTb npl-1 Jlll8J!M'l81!HOll CKOIJOCTI! ll0C3,l( 38TIJ3THJl '13CO:B, 

X+Y 
~- ;· 1WK p3:JHI'll\fl F0 :Bpe~~CIIIl il8 0CT8B!~;ilkll TIYTI> llpi<! TI~pBOH:"l,ftJJil,HOII 

~h~j>rJCTI! I! 11!·'1 .'rB~.r:;:·~2tLIOii CXOpOCTI'J COCTSBJ!.'ICT 01 5 \filC'.l, TO l10•1Y-
,illO-.!>)( ~40-~;.( 

tHJeM YJl3BHefllle: L :;:: 015 
1- "'- X+"!>!J 

2> X + 1-0 )1.- 4soo ~o. 0TCIO.ll8 )(.1.:= ;.,o ) x,__ =-- S)'L ( f!e YJI.OMeTBOpfle' 

I'IJIH no~.'le ynpoli\emtl-1: 

JJ 



0TBCT: ]e:::BOII:l'I:Ur l!UJl GiW[JOCTb IJOG3,ll;B 30 ltM/'l!lC. 

65, Pern!l'rr. YIJ.'lldltllllC 

eo~, (:'.>"'+1)-~<a, (I-S2")-1)1.=-0,5£o~;b4 
ry, I;)H,!e. lilpc;::tc;m,•• oci.~:JcT:s :r.onyc':'llY.t:x :JiiWIL':I.:., .;,:.}'!.18'!TS X 
(-"'(.-:'C KpDT'WCTI: lJ, :r;:z,!{().-\Ut;M (S,'(]J.8!1 ee OOU,<HC,t;,,TL> , ) 

113 a) If 6) J:0.'1J'4'JI M, 'ITO 0 ;l, 3 ypaBH8ll:1H CiY.\1:1' :X> 0 . 
c "'2.. ';l.)(. 

.£;8:Jee, Ter: JWK ,. • )(. = Q.o<a '!J ....> ;.1 -o,s ea~,&4 =.e..~,r, 

0TCIV,il3 

B X0;'\8 pe:•reH:1H IW fl)101130_J]]0 110TBpl1 1\0p:wii, 

BT cro B TC.o~:UCT~ 1, 



56, Pemnh ypaBHeHHe ~ ~ ;>( ~ ( ~ + X ) = I . 
Pewenj!e, npeo6pa3yeY npou:iBe,lleH!tle ClfHycoB no iflopuyJie ·( ;s, m): 

!.,. ~ t<:o.:>LJI.-~;;~x)}-Co?Lx~(';+x)11=1 
locne ynpOI!l8HI!R llOliY'UIW: Co!;. \ "';: +-!2.X)::::Q,O'!'Cll,Zl8 

~~ +"lt)t. ~ )~ +KT\ ·~ ~J(. = ~ + K7\ i '}...-= ~~.b~·H) 

JTBeT: X=- J\(b~<.+l) > '1<.:::.0)-!:.l)-±:~)·•· 
I~ 

67. AoKa3aTb To~ecTBo 

e.ta « + ~ (tt<'·~) - il &>0>(1)5'~o<)(0(olSo-<> )= ~~~0( • 
~ ol. - "-~ (~1<l"+"'-) 

PemeHI!e, !lpeo6pa3yew .'18BYIO IJ8CTb TOliJl8CTB8 ,..t, +-~ 

"?a"+~lno'•"'' -::l~(l~5'+o<)W>l:>i5'-o<)= J"'--"<1"' ~ 
Wj"-~ l~ro'+"l ~ _ ;.;..~ 9"+~"'-
~t""" [45\o<)] ~(45'-o<)-;;::; ::,.. l-

-+-
~oL t9-'>0l 

emt~- ~._{JJI.. • o ) 
+ .2~ l~S';.D<)W'> (YS'+ol) = +'>~(9H.lol: 

~'l..('/..+~1..d. 

= "'» !!. "' + <!.o') ~"' = ::!. ~ :!_ "'- ' 
IJTO COBIT8,ll88T C rrpSBO~ IJ8CTb~ ,ll8HHOI'O TOMA8CTB8. 

Bapl'!aHT It' 16, 

68, ,liJ!R peMOIIT8 BOK38JI8 H8HATbi ITJIOTHI!Kif H' ll8Mip111, Te ; .n;pyrl!e TIOJIY

!JJo!Jlll 38 CBOKl paCiOTy O.liHY I! TY xe CYJIIIY ;zteHer, MaJ!RpOB 6iiJIO ;!IBYlfR 

M8HbW8, '18Y IT~OTHMHOB. 3a BWITO~H8HHYD pa6oTy HBX~Wn M!JIRp ITOJJY'IKJJ 

HB O~HH py6nb 60~ill8 IT1!0THHH8. 

CHOJibKO 6h'JIO ITllOTH>fKOB H CKOJn.KO J.I811Rp0B 0 BCJIH 'IHCJIO ]·y6nel! 1 YIT118'18H

HJ:JX :aceM pa60'IUJ.I,HB 26 6o1lLme yTpoeaaoro •mcna Bcex p! 6o<nrx? 

Pewemm. nycTl> 6WJIO HBHRTO X MBJIHpOB, Tor.na ITJJOTHlHO:i 6&11!0 X+~ 

'l81!0BBK. qi!C110 :acex pa6oq~o~x pa:BHO )(.+ \X+'l.) ==-~.t+~. 

J5 



Y'l'poermoe '1;1G.~<· Ecex pnCiO'II'IX cocTriBI1'l' Gx + b · 
Bcev paCio'II!M Yi'JW'IeHc ( 6x +6) -t.Q.G:::: 6x+3!l. py6JJe::t. 

EpMra.zta ~o~anRpo:. rrony'11uw b)(-r~:L-==- 3xtl6 py6;r:ell. 

"-
ITJIO'l'HI!KI'I TaKxe rro.lly'II!Jm 3 x t- 1 b pydJJell. 

0,li11H IIC!JlHp rron: 'IHJI :) X+ I b pyriJJe 1\. 
)<. 

O.zt>~H llJIO'l'HKI< rr1 JJY'IHJJ 3>-x I· I<-> py(iJie!i.. 
~-

TaK K8K O,l{I'IH M! JIHp ITOJIY\ii'IJJ HCl l pyCim, Ciom,me, \i8M flliOTHMK, TO l!MeeM 

ypal!HCHI'Je: ·~ i.. + l6 :.. ,i, t-1 b 
·----·--=I ' 

X )(-r)_ 
OTCI').ll8 )(z._y X_;,:;,__=-() 

1 

't'8K 'l'l'O )...,= ',)) >f..t_"=-LI(He .Yc~Oh.'l''Tl!OpaeT yc:JlOBlflJ ;l3il~'lll). 

Cne.zr:oBarenLH:o, 11cumpoB Ciw.1o H 'WJioBeH:, a nr.o-rH:I'IKGB rn qe;::aBeK. 

69. Pe~HTL ypaJHeHI'Ie 

eo~, [i+£,1 (x- ~) J"' ko~, ~ 
Peme!!lle. Onpe,ll! JIAew 0 ;n, 3 • .l(or.J:HlJ BtofiO}!Hfl'l'I>CH HepaBeHc'l'!la 

l+"-1lx- 'i;> ">0 l 
x+l :>o ) 

rx-"-) 
' 5 

>- i ~ 
)1. >-1 

,, }_ - -' l "- s / \0 J 
x ;>- ~ 

~ 
CJie,D;oBaTeJlbHO 1 )(. > IQ 

\ 

fogZ 

(I) 

ll:TaK, 0 .lt 3 X > ~ . TaK KaK ~~ 3 ;=.~l.'J.1To llCXOJlf!Oe ypa:a-

HeHMe aanl'!rneTcfl B BK,lle _ 

eo~J.i+"'', lx-~)] =C>~, LHJ,fti)] ) 

36 



OTKy~a, ITOT8HU~pyH, ITOftY4~M 

\+~ (-,1- ~)=2.~v-rl) 
RTJO 

~ [iol:~-- ~ )J La V+l) 

CJI8)1.0l!8TCJ!bl!O, 

I 0 \X- ~ ) 

•n. i~- Z'>x + -+= 0 , 

'\J(t\J 

4TO ;Fif'T <1 :::: I ) X.t. -:::. i-

06a KOp!!!r .IIXO,Zl;/IT B 0 }1 3, T:lK 1\alt :J;; j:l81l'JCiiJ1LI10l:Th10 .'fP81H!eHI\~ ITpl-1 

ITpe00p330B8H\1f~X I.UJ He CJ:e,Zl,\1Jll! 0 TC C,~C.':;<8~~ ITfJJllepKy. 

Jlelld>l qacrh ~cxo.~uoro ypaimeuJul npl'l _)(. -= I 6.y~eT p1HHa 

Qo~JH-Ga\1- ~)]=Q.,':JJ~IO+~ 's-]=1::,5~114 
flp8:i8fl 'l8CTb V!CXO/lHOI'O YJl8BH81H1fl np>l i- .::;. \ 6y:rr.eT pel H8 

Lv~~ ~ U+ilt Co';lJ ~ w~, (:h"a :t)-= Bo }, ~ 4 
:::r.e,\OE~TeJI<>HO, X = \ eCTb lWpeHb ypllEHeHlHl (I). 

Jlen.lH •wCT.b Hcxo.ztJ:tOro ypaaHeHlHI npH 'I= i- Ciy:rr.eT pna 1a 

e:,~,_li+ ~ lt-1 )] ~ £.:,~"- ( ~ 10 + ~ G 's )= l~o~, ~ G4. 
Tipa:aaf! \ICJCTh 11CXOJ11lOI'O YPCJBH8Hl1rl npl'l X =::.1 6y.zteT pAB 12 

to1, ~ \HI)+-tog,2.=-w~< ~ '3+(45}- =€'~~ ~ b4. 

c:.~e;~o:aare.'lbHO, X-= 1- Ta!t:le KopeHh ypahHe!~llf!, 
a,,, ,} - I . " - --, 

A,- J /' .l - T 

70. Pe~IITL ypaaHeHme 

''() ·"-" 'Y\NL 7\ + )1. + Y\ V\ oL )( -'>Vv." :, )( . 



PemeH!le. no IPIIPMYJIOM npllBe,n;emm JIIMeeM 

~J!l'. 

"-"~ 4 x + ~'> :kx "" I + e..~ G >< 

~ \AY) 7 X &V> "i- ::::: ~ ~u-")-- -:::, J-. 

' ) t. >? :, ,;._ "" C) } 

0) U?:, X~ W?)<. 

-), 
!-'~ 

v=:JI:+llv 
" (o ,,_, 

x=r~<-
(1<= 0 ,!".\ ,0:~, .. ) 

\ k~ 0) 1-/ ;t.J.., ... ) 



?I. noKB38T~ TOXABCT:SO 

Pe;rrem!e. YllpOcTHV ne:syD 'l8CT!> T03,l1ecna 

~~"l!i-"'-)-....V...(i;,<+ot.)-1= l~~ ... o<.-1 )+ 

+ ~o(-:::: ~~+~ = ~t0i~ ~;.!_, 
'ITO COEIT8~88T C rrpB:sOa 'l8CT~D MCXO~HOrO TO~~eCT:SB. 

Bap118HT !r. I?. 

?2 • .l[:sa noea,lla BhlexanH 1'13 ropo~o:s A If B If H.li.YT JlaEcTpeqy :zmyr 

~pyry. 'iT06t> OHI! BCTpBTI'!Jlli!Cb B cepe~I!He llJTif, H3;'t0 'IT06hl !1083)1, 

Ha ~ BI:Jmen RB I qac 45 MIUlYT pam.me, qeu rroea~ M3 A . Ecm1 6hl' 

0~8 !I083~8 BhiiilJDI O.ztHOBp8M8HHO, TO qepe3 ? 4BCOB pac ;TORW18 U8UJ' 

HHUI'I COCT8BHnO I/10 rrepBOHBqanbHOrO, GKOHI>KO 'l8COB l8TpaqM:saeT 

K8Miii!: rroea,21; ua npoxoK,Z~eiU!e IlJTH AB ? 

?3, PemHTD ypa:saeHKe 

?4, PeuHTh ypa:saeHHe 

75. YnpOCTHTD Bhlp8X8HM8 
I+~ l~o·-~ )-.:t<!.o->' (:lJ!Oo+o<) 

4 ~ot~"o{- 4~'ol ~0( 
Bap.i!8HT If. 18, 

?6. 38K83 ll 60 ,li;8T8Jiel\ OT.zt8H ,li;ByY pa6D'!Hl!. ECJIH ne:lBWI\ pa6011Hl\ 

uaqHeT pa60TY qepea 2 1[ '!aca nocne BToporo, ro ;aMhll\ H3 HHX 

BhlllOJIHHT IlO IlOJIOBHH8 BCero 38K83B; 8CJIH xe OHM HB'JIYf O.ztHOBpeM8HHO, 

}) 



f 

' 
t 

~o ~epes 5 qacoD lHh c~enamT 27 ~eTanen. 

3a KaKQe Bpeys MO~eT BWITOnHMT.O 38K83 Ka~~W pa6oqH~, pa60T8R 

OT)l;6JIDHO? 

77. PemHT.O ypaEHe me 

~~·~ \~-\)-e;~~ (~x-i-)() -=-,~+X £o~?J~ 
78. PernHT.O ypaBHeiHe 

e...~ y.. W>~-~ + ~ 9-.x::::: fU:J~ x. - \ . 
79. JlOK838T.O TOJ:~~c·.rBO 

"'1 01.+ ~ ~- - ( ~ ()(_ + ~ ~) 
' - ~ot. 'tg :.......~ ----

~ )<.. *1 (oc. +~) 
BapHaHT H! I9. 

~r 

80. Jl~H OTKaqxH DJ)l;~ H3 ITO~B8~8 6wnu ITOCT8BnBHW )l;Ba H8COCa, KOTOpWe 

~epea I6 MHHYT DWKa~a~ BC~ BO;ll;y. EcnH 6W 068 Hacoca )l;encTBOB8nH 

4 MHHYTW, 8 38T6M rrepBwn H8COC 6~~ 6w OTKn~~eH, TO )l;~H OTKaqKH BD

)l;W O~HH BTOpon H8COC ;ll;QRX8H 6wn 6W )l;encTBOB8T.O 36 MHHyT. 

Bo CROR.OKO MHHyT Ka~wn H8COC, )l;encTBfR OT)l;6JIDHO, MOMBT BWKaqaT.O 

BC~ BO)l;y H3 ITO)l;Bana? 

8I. PernHT.o ypaBHeHHe 

~-~ l1'l<f-+ ~>L)+~~')L\.){ = o. 
82,. PemHTD ypaBHEHHe 

~ l~,-+Y)-~,t 

~-~4+~0,0\5 
83. JlOK838T.O TOXJ6CTBO 

\ 

~o(t-~ ·~ +~~oL ~~ ~ (~t- ~)-=~lOt+~). 

40 



BapHaHT If!! 20. 

84. ~YM pa60'IIHM 6w~o nopyqe&o ~wnonHBTh HeKOTOPYJ pa6oTy. CHa'lla~a 

nep»W~ BWUOBHH~ 3/5 p860TW, 8 fiOC~e Hero ~TOpO~ O].H ~WfiOBHH~ Oo

T8~Hyll· 118CTh, npH11811 ~Cfl paC50T8 6111~8 C,ll8MH8 38 <:4 11808. 

38 CKO~KO 118COB K8E,lllil~ pa6011HI OT,ll8~HO MOSeT B~tOBHHTD 9TY pa6o

TY, 8CJIH, pa60T8fl BM8CTe, OHH MOryT BWUO~HHTD ee :19 12 11800~? 

85. PewHTD ypaBHeHHe 

~ Ll +~£<,~a. \>'+b)]-+ ~ (x - t,~x x"') = eo~;-
86. PemHTD ypaBHeHHe 

,-~(\t;o+>l )+-te">(\ot;o_x ): \ +~ ~.>~-

87. YnpocTHTD BWpazeHHe ~ 
\+ ~ ( 1\0o-+~ol)-+ ~eX + ~ ~oJ. 
!J..W>~ (-ol) -~ l\!>0°-oL) -\ 

BapHBHT te 2I. 
88. ITapoxo.zt npome~ 72 KY. llepBym 11BCTb nyTH B 24 KM OH npome~ c o.zt-

HO~ CKOpOCTbllt 8 H8 ~CT8~HOII nyTH YB8JIH'IIH~ c:copOCTb HB 6 KM/1180 

EcJIH C5w Bech nyTD ox npome~ co cKopocTbll' B I ,5 p 138 dOJihweil nepBoaa-

118X&Ho~, TO npHmeJI 6W B KOH811HWI fiYHKT H8 40 IIHHfT paHDrue. 

Ha~TH nepBOH8118X&HYil CKOpOCTD napOXO,lla. 

89. PemHTD ypaBHeHHe 

90. PemHTD ypaBHeHHe 

9I. YnpocTBTD BWpazeHHe 

~'-l ~O~ol) + '¥\M~ol-~ fool- e»>"'c:J.. 

\-~ '\OL- ~'4 ex. 
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BapHaHT N~ 22. 

92. ITOCRe AB~: ITOCReAOBSTeRDHWX OAHH8KOBWX npo~eHTHWX ITOBWmeHH~ 

38p860THO~ ITRl!Tii CRYll81JlH~ BMeCTO 100 py6Re~- CT8R 38p868TWB8T:D 

125 py6Ren 44 KOIT. 

Ha CKORDKO npc~eHTOB ITOB!iill8R8C:D K8EA!i~ paa aapa60TH8H ITHSTS? 

PemeHHe. 0603i8qHM qepe3 >( qHCRO rrpo~eHTOB 1 Ha KOTOpoe KSllAWn 

paa ITO~Will8R8C£ aapa6aTH8H ITR8T8. TarAS nacRe rrepBara rraBWWeHHH 

CRJ:atSJJlH~ cTaR rraRyqaT:D (IOO + X ) py6ReJ:i. 

ITpH68BK8 K aapa6aTHO~ ORaTe rrpH ITOBTapHOM ITOB!illi8HHH p8BH8 

(loO+)I.) )l py6Ret:i, H, CReAaB8T8R:DH01 CRJJt81JlHn CT8R rraRJqaT:D 
\00 

(looH)>t. 
(\oO-t}(.)+ \c;() py6He~, qTa caCT8BRH8T 125 py6Re~ 44 Karr. 

ITaRYqaeM ypaBH,lHHe 

l 
ltoo +x) x 

00+ ;C+ lOO = 1.~ 5,44 

HRH ITOCRe yrrpOil8HHil X'-+ ~00)( -~ s; 4 4 =: Q • 

0TCIOA8 ~\:::: \~ i ~ ::-~ 1\ (K YCHOBHil 38A8tlH He rra:ztXOAHT) • 

0TBeT: ~apa60Tl8H ITRBTB rraBWW8HSC:D KS:at:zt!iil paa HS 12%. 

93. noK838T:D TCJtA8CTBa 

~ (Jr+ot)-~e. (Tt -ot) + l== -~~ol. ~ ~ 
PemeHHe. YrrpocTWM ReByll qacn TOZ:ztecTBa . ~ 

I+ ~l7r+ol..)- ~2-l"J\-c~..) =-~<X- ~ol..+ \-:::: 
= ~'--oJ. - (!A;l') ol. -==-~eX. l \-~)-=- ~~ol ~2~, 

tlTO caBIT8A88T C npaBa~ tl8CT:Dil AOK83WB88UOra TO:atAeCTB8o 

94. PemHTI> CHCTtlMy: 

:(~+\ = ~ :J. ~ 
~-5 . I 

:t :. 3 

42 
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PemeBBe. llepeuameK CBC!eKJ (I). » ~~ 

X~ X =~4} 
(~~)~ I . 

75 =- 3 
Ha uep:&oro ypa:&BeBBs oaoteKY (2) aaxo~, ~!0 

fiO;ltC'1'8BJDUI »O »topoe JP8BH8BJI81 UO.Jl111illl 

(~)~_ j_. 
)tl5" 

0'l'Cia8 ,2':f-1.::. .L 
)l':f. 3 

- 3 
":J.. :J. 

auX=3. 

Ha UOCJie:ztHero panacua uo~aell X = 3 . no:ztC'1'8:BJIRB 3 !neue 

~ : 3 :B nep:&oe ypa:BH8JIJI8 BCXO;ltBOI , CBOHMil1 DO~illl 

3"!+l-:::, 33 • 0'1'Cia8 ~+ \ = 3 HJDI '1=!l_ • 
TaK K&K CB0'1'811il yp&:BH8HBI (I) B (2) p8BBOCBSBil1 !0 upolepKI He 

06H88'1'8SB8. 

Oue'l': X.-:: :3. , "3 -=. :l · 

95. Pellllltlt ypa»aeBIIe 

l+~l)l + (\-4e.ol)2...)l )~--:>l = 0. {I) 
A.. 

1-+ ~ 1.>1 2. 
PemeHlle. Tu K&K !l :: ~ ~ , 'l'O ypa:aH&Blle (I) · nepermmeK 

'fax ~2-x+~ ... x-l.t~z.>l~t.:>t= o. 
HJIH ,_ t~X.C,.<v,)(.):t..::. 0 HJIB ~.\,.~~ =. l . 

0'1'Cil.lt8 ~ l_)l = ± l , 8 8H8~H'l', ~ }l.:: 1f (~·d)., 
HJIH ){·:= ~l~+\) ) ~=O,:!:l>±.~., ... 
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Pem&HR&. Depeuameu CBCHMJ (I)_ 3 3~1 

)(~ X. =~:f. 1 
(~~)~ I . 

75:.3 
Ma uepBoro ypaBHeHBJI OBCHIDl (2) BSXOJtiJI, 11'!0 · 

.)(.'5' 
1. 

O~Jaa ~'l ::. .L 
~.... .3 

(~) 

Ma uocne)l&ero pa3excua nonyqaeu X= 3 . Do;z~;cTaBJIRJI 311&11eue 

j = 3 B D&p30e ypaBH8HB8 BCXO;JUIOI , CIIC'1'8MY, DOJIY11D 

3 ~+I -:::. 3 3 • 0TCII)l8 ~ + \ = 3 BJIJI "(\- :!l_ • 

TaB: K8K CBC'MMY ypaBH8DI (I) B (2) p8BBOCH.U.IIII, 'lO DpOJiepK& Be 

06fi38'1'8.U.B8. 

Oueor: X.-= ~ , "'a -=. ~ · 

95. Pent:& ypaBHeHJie 

l+~1)1. + {\-ltW>L.>t)~t...x = o. <n 
A.. 

..... ~.l>l 2 
PemeHJie. Tu xax ;( =~ ~, to ypaBH&HBe (I) uepeiUimeu 

'fSK ~'-x+~ .. x -lt~~>l~t.)t = o · 
HJIH ,_ l~ X. C.QI) )(. )2.. = 0 HJIJI ~ ~ fl~ := I • 

0!Cil.lt8 ~ l_)l =±' , 8 8H811HT, ~}l.: ~ (~+\)_, 

!4JIH x ·= ~ l~t \) , ~= o, :t \ >±.~, ... 

43 



BapH&HT ~ 23. 

96. llpoHaBe,1J;eHHe IUIWP ,1J;:ayaHaqHero qHcJia :a TPH I'aaa ue~U>me caMoro 

1lliCJia. EcJIB K HCKOMOIIJ qHCJIY npH6aBHT:& !8, 'l'O r.o~HTCH 'llHcno, Ha

nHcaHHOe HMH :18 ~HWPSIIH, HO B 06p8'l'HOJI nOpii,11;IU • Hat!TH 3'1'0 qHCJIO. 

PemeHHe. 06oaaaqHM qepea X qHcJio ,11;ec11TKOll I!CKOMoro ,1J;ByaaaqHoro 

qHcJia, 8 qepea ~ - 'llHCJIO 8,1J;HHH~. Tor,11;a OHO upe)l;CT8BHTCII KSK 

(\0>'~ ). qHCJIO, HanecaHHOe oreuH ae IUIWPBIIH, Ho B o6paTHOM nopii,11;Ke, 

6y]J.e'f ( l0~ +}( ). llp0113B8,11;6HMe ~HWP ]J.ByaHaqHorq qHcna 6y,11;e'1' )C"(\-, 
H OHO :J 'fPII paaa Mem.me C8MOrO 'IHCJI8 ( \0)l -'""a ~t 'l'.e. 

(I) 

EcJIB K BCKOMOMJ 'IBCJJJ (IO')(+"J) ItpH68BH'l'I. !8, ro JIOJJy'llBTCII qHCJIO 

PemaeM CHCTeMJ ]J.BJX JP8:1H8BBI C ]1.BYJIH H8H3li8C'l'RYUH 

)t"c\ =-\Ox~~ } 

\0 )l+~ + ;& : IO"'c! + x 
"!>~ -\O)l-~ = 0 1 , 
~ -~ -T ~ == 0 

HJUI 

Ha uoporo ypa:aaemu1 :J:wpa:aaeM ~ qepea "(! : X = "(i - :t 
x no,)lcrra:anseM :a nep:aoe. Donyqu 'b~~-l'l·~ +M = 0. 
0'fCI),lt8 "ctt"= 4 , "!a..': ~ - Be IIO,lX0,1J;H'f K Y(>JIO:IBI) 6.1J;8'1H. 

CJie,1J;o:aaorem.ao, )l ::: ~ 
0'1'll8'f: BCKOM08 11HCJIO 24. 
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97. ]laHO ~ oL- ~ -3 
Hat!TH \+~'-C)(.

PerueHHe. BNpaaHM ~ ~ol 
BI'IM BM8CTO "t1 ol. ero 3H 

\ + ~ ~ol- 3e<v.>tl 

- \ + -~-·l_->~;,_)_ 
- l + (-~Y~-

98. BNllOJIHH'l'I. yK888HHbl8 ,11;6 

1 I+ 0..- i a..; 
-·-----:--
:2.. l-a.-~ 

PemeHHe. \ 

( ' + ""'"([ ) -.ra: 
~ (l- k) l.fci +\ ):l. 

_.....fL_ 
- .2.(<t-l) 

99. PemHT:& ypaBHeHHe 

· PerueHHe. YnpocTHM ;~~aHHOe 

q,opMyJibl IIOJIOBHHHHX yrJIOB. 

-~~·(-~~ 
0TKy,1J;a ~ Z£ (~ 
ft13 yp8BH6HI'IH CJ» ,; : 0 
~ l--\ :0 nonyll 

BapHaHT N~ 24 • 

.roo. 1t1a ll:BYX nyaKroB A 
C llOCTOHHHNMI'I CKOpOCTIIM 



97. JlBHO ~ oL- ~ - 3 • 
Ha~TH l + ~ ~ot -::, ~· ~ · 

PemeHHe. BlllpaaHu ~ '-.ot H ~ ~olqepea ~ C>l-, a aE TeM rro,D;cTa-

:BHM :BM8CTO -q ol. ero 3H8ti8HRe ( -3). IloJiylJHM ~ 
\ + ~ ~ol- 3~tl.f!. ~oL-::::: \ +- ~oL _ ~') l+is 0L _ 

\+~~DL . i;~ot-

- ~ \ +(-~)~ = 5 ~ 
~· (-~) 5 

· PemeHHe. YrrpocTHM ,D;aHHOe ypa:sHeHHe, rrpHueHHH fl>opuynw II:JK:Be,D;eHHH H 

fl>OpMyJIW IIOJIO:BKHH!liX yrJIOB. IlOJiylJHU 

-~ ~ ·(-~ ~;:.)= UY;)~ 3)L -~2.. ~ 
.- 4 '-'· 

OTKy,D;a ~ ¥ ( ~ ~ -\ }::. 0 • 

rl3 ypa:BH8HJ.1fl ~ ";; :0 IIOJIY'Il881l )(:: 1 (~tf) 1 8 H3 ypa:BHeHHH 

~ x-\ :0 IIOJIY'IlBeM ~::Jt(4KtJ), r,D;e )'{.::"0 1 ±1,±~ 1 ••. 
BapH8HT N• 24. 

IOO. !tfa ,11;:syx IIYJIKTOB A, H B OTnpa:sJIH!lTCfl HallcTpelly ~pyr ,11;pyry 

C !IOCTOHHHiliMH CKOpOCTflllH ,D;B8 II083,1J;8. 0HH MOryT liCTp8TKTLCfl H8 IIOJio-
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BHHe nyTH, ecJIH noea.l{ 113 nyHKTa A oTnpaBHTcf! Ha I,5 qaca paH:r:.me. 

ECJIH 6H 06! IT063,1{8 B~IUnH O.l{HOBpeMeHHO, TO qepea 6 qacOB p8CCTOf!HH8 

MeJMY HHMH cocTaBJif!JIO 6~ .1{8Cf!TYIO qacu nyTH OT A .1{0 B . CKOJII>KO 

t{8COB KBE.l{ll~ IT083,1{ ynOTpe6Jif!eT H8 npOXOE.l{SHHe nyTH MeX.l{y ITYHKTBMH 

A H B? 
I OI. Ynpoc~'HT.b Bb!pax<eHMe 

It. - t-"''- (Jr+~ot)-~~~ -'{3 ~ti +ol). 
~~ 6 

I 02. PemHTI ~a:sHeHHe 

l.t~ ,£t.+~~ 5-4 - .to -' 
.l.gtx-\) - ~~ 4 

103. PewHTI ypa:sHeHHe 

~=!-.>{;-·~ 3x-t~~:t.>l +~~x=~:;_~)(· 

Bapi18H1 ~ 25. 

104 • ,lU3e 6I Hra.l{~, pa60T8f! BM8CT8, MOryT OTp8MOHT!1pOB8 TI> llt8Jl83H0,1{Q

pOlltH~~ nyTI B IS ){He~. EcJII1 6bl cHaqaJia nep:saR 6pHra.l{a, pa6oTaR o~

Ha, Bb!ITOJIHV.JIB 2/3 BCe~ pa60T~, B 38T8M BTOp8ff 6pMr8~8 - OCT8BIUYIOCR 

t{BCTI>, TO EB peMOHT BCero ITYTH ITOTpe60B8JIOCI> 6~ 40 ,l{Hea. 

0npe.1{8Jli1Tb 1 BO CKOJII>KO ,1{H8~ K8llt.l{BR 6pl1r8.1{8 1 pa60T8fl OT,1{8JIDHO, MOrJia 

6bl OTpeMOH111pOBBTb B8Cb ITYTI>. 

105. Ynpoc111TI> Bb!paxeHHe 

~,_~ (\+->U. ~ +~ ~) u-~.~ +ts~) 

46 



I07. PeruH~n ypaBHeHHe . > 
~~ (1l+)l)+ ~( ~+){)- ~>.)l - ~~~ ~ 0 . 

BapHaH~ ~ 26. 

I08. Ilo miaHy 6pHra.na .nonlma 6wna 3&QeRTI> 324 ra 'IPOBWH KYJID~pmnt 

K onpe.neneHHOYY cpoKy. B ~eqeHHe nepBiiX 5 ,JtHei cess KOJIXOBHHKH nepe

BYDOJIHH~ ,JtH6BHym HOpYy H8 3 ra, 8 B CJie.ny~e ,JtH! - H8 7 ra H y.Ke 

38 I ~ea& .no cpoKa 3&KoHqHJIH ceB. CKOJIDKO ,JtHei npJ.JtOJIXancR ceB? 

I09. Ynpoc~H~b BwpaseHHe 
1-~ol+~ (-~)+~ lt:Jt'+c;ol) 

~ Ui-ot)-~~t-~)+~~~ 
IIO. PeruHTn ypaBHeHHe 

~ ·.x ~ >L-.. 3 x-~)l = k~~ l ~;) + i- · 
III. PemHTI> yp8BB6HBe 

BapHSHT ~ 27. 

II2. IlpH pw~ne KOJIO~~a sa nepBwi ueTp rny6HHW nneTHJIB I py6X&, a 

sa K&Z.Jtli~ one.nym~~Ha 0,5 py6na 6oX&me, qey 3a Dpe~~~«. CBepx 

Toro, 38 B6Cb Kono~e~ ~onOJIHHTeJibHO 6wno ynnaqeHc IO py6ne«. 

Cpe~HRR CTOHYOCTb p!iTbR O,JtHOro Y6Tp8 KOJIO,Jt~a 0~8~8JI8Cb paBHOU 6 

py6JIRM 25 Kon. Onpe.neJIHTb rny6HHY KOJIO~~a. 

II3. ~OK888Tb TOK,Jt6CTBO 

\ + ~oi + ~~()l +~ :,oL 

~OL +~~.t. ol. -\ 
II4. PeruHTn ypaBHeHHe 

t>~~ l;,t-\)~=~~+io~5 \~5- ~3:(x-t)
3 ·. 
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IIS. PemHTh ypaBHeHKe 

BapHaHT ~ 28. 

II6. BpHra~a cnecaie~ uoseT B~nonHHTh HeKoTopoe aa~aHHe no o6pa6oT

xe ~eTane« Ha IS qfcOB 6~cTpee 6pHra~~ yqeHHKOB. EcRH 6pHra~a yqeHH· 

ROB 6y~eT pa6oT8Th IS qacoB, B~ORHHfl STO aa~aHHe, a nocne Hee 6pH

ra~a cnecape« e~e ~ qacoB, TO o6e 6pHra~w BMecTe B~nonHHT 3/5 Bcero 

aa,JtaHIIIH. Bo CKOnhKC, BpeueHIII o~Ha 6p111ra~a cnecapen uorna 6w B~noJIHIIITI 

Bee sa~aH111e? 

II?. ,1laHo ~ ol = - 4 · 
HallTH 30 ~,.e.e ~ol- F+ ~ !toL · 

IIS. BlilnORHHTh yxaa aHHltle ,JtellcTBIIIH l.. 

[
(a..-1. ~ ~ ~ y·_ (~~ -1. r--( ~ 0 t)l,., ~ e;ir~. (4 ~):t. 

a.-s . a - ~ \V\. -+ J J. o.~+e,~ 
II9. PewHTb ypaBHeiHe 

"ba~x -I+ ~x -3e,"tg l~-x.)-3 =O· 

Bap1118HT N~ 29. 

I20. Bacce«H HanolHHeTcff Bo~on HS ~yx xpaHoB. CHaqana nepBlilll xpaH 

6WA OTKpWT O~HY TJ6Th TOrO Bp9Y9HH, K8KOe HYXHO 6W~O 6111, qT06W HB

KORHIIITD 6accelH, CTKpltiB TORDKO BTOpo« KpaH. 3aTeY, H8060pOT, BTQ

pol Kp8H 6111R OTKpl~ O~HY Tp6TD TOrO BpeMeHH, KOTOpoe Tpe6yeTCfl ,JtRfl 

H8fiOJIH9Hlffl 6acce«1a O~HIIIM nepB!ill KpBHO.M. fiOCJie STOrO OK888JIOCD, qTO 

JHmOJIHeHo I3/I8 61:cce«Ha. CKOnhKO :BpeMeHH Tpe6yeTCH ~na HanoJIHeHHfl 

6acce£1Ha K8llt,ll;W K]JBHOM B OT~9nbHOCTH, eCJIH 068 Kp8H8~ OTKp~T~e 

BUecTe, HanonHflDT 6acce«H aa 3 qaca 36 MHHyT? 

PemeHHe. 06oaHaqHu qepes )( xon~~~qecT:BO qacoB, Heo6xo~Huoe .JtRfl Ha
nonHeHHH 6accellH8 O~HHM nepBiill Kp8HOM, 8 qepea~ - KQRHqeCTBO 
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ll8COE 1 H606XO~HM06 ~RH H8llORH6HHR 68CC6~H8 O~HHM BT)p~ Kp8HOM. 

06~eM 6acce~H8 npHM6U 38 I, TOr~a nepBW« Kp8H 38 O~~H ll8C H8ITORHR6T 
I I 
~ tJaCT:D 6acce~Ha, 8 BTOpO~ Kp8H - ~ 

3HatJHT, o6a Kpaaa BMecTe 38 I qac HanonHR~T 

ce~Ha. 

ll8CT:D 6acce~Ha. 

t + ~ qacn 68c-

~ 
(, 

ITo YCROBHD 3a~alJH 6acce~H H8ll0RHH6TCR B T6ll6HH6 ~L qacOB TORL-
~ .~ 

KO nepBWW Kp8HOY 1 a 3aTeY B T6lJ6HHe ~ ll8COB TCR:DKO BTOp~ Kpa-

HOM. T8K K8K 068 KpaHa 38 STO BpeMR H8ITORHHEK 13/IE 6acceaH8, TO . 
nonyqaeM nepBoe ypaBHeHHe 

~ )( '~ - +--= -. (1) 
3>)t 3~ \~ 

BTopoe ypaBHeHHe 6y)J.eT ( ~ + ~) · 3 ~ = \ ( ~) 
PeUIHM Tenep:r, CHCTeMy yp8BH6HH~ (I), (2): 

HRH 

~+L-::.l2..1 
'!,)(. ~'3 '~ 
(~+~)·3;=l 

G>tz..+b~l.-== I:,X'a L 
l8,t.tlS~::: 5"x'J J 

BbipaJK8H ·~ H3 BTOporo ypaBH6HHR t~epe3 )( H ITO~C'~BBRRH B nepBOe 
\t ,t. 

yp8BHeHHe cHcTeMw, • nonytJHM "a ~ S>l-l <& )) 

b z. ( \'b"' )t.. \~>l 
'J... + b \ 5>t-lg ==\~X S":>t.-l't 

HJIH ITOCRe ynp0Jil8HHR X'- \ S' "j. + .5"4~ 0 • 

JTCIO)J.8 X,=~ , Xz.:::: b , a TOr,1l8 HS (3) ~ ::=. b , ";!z = ~ · 
)TBeT: ITepBbl~ Kp8H HanORHff6T 6acceUH 38 9 ll8COB1 a BTOpOU - sa 

6 ll8C0~ 1 HRH nepBbl~ - Sa 6 lJaCOB 1 a BTOpO~ ·• Sa 9 ll8COB. 
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l 

I2I. ,llaHO ~~ ()(. + uY::> ~ == a.. l 
~~()L.(..~ ~= ~ J 

HaRTH ~A l 0(. + f?> ) ' 

(\) 

PemeHHe. ITepeMHO:tKM noqneHHO neBNe H npaBNe qacTH paBeHCTB (I) H 

npeo6pa3yeM: 

(W>oc+w.~)(~ol+~~) =.CA.Q > 

~o{Cor>ol+~ ~~~+l~ol~~+~~)=~ .. 
.!_ ~ ~..ol. + '.!_ ~ gl_('l, + ~ (ol+~) = o...,i, I 
~ ~ \-

~ 'ot+~) ~ (ol-~)+ ~ {IX-t~) = o..Q, · 

0TCJO;ll8 ~(Dl+~)= oJ6 "' (2) 
I' l+emtot- ~ 

]lHR HSXOllt,ZleHHl'l e.,.)? ("'- - ~) B03Be;lleM B KB8;llp8T llOlJHeHHO paBeHCTB8 

(I) U CROlltHM. IlocyqJW ~~gt{~al.hM~-4-~~~)=0...~+,l. 
HHH ~ + ~ Co0 ( tX - ~) = 0.. .2. + (?, ~ ·, 

OTCJO;ll8 ~ ~ol- ~) :, a,.Z.+6~~ 

ilO;llCT8BJ!l'll'l H8it;ll€HHOe 3H8lJeHl1Je eo? (_ot-(?) B paBeHCTBO (2)i Haia;z~eM 

" . ( ) ~~ 
,1'\N\ 0(+~ :. ~z..+St. 

I22. PelllHT.b CIIIC~ eleoQ. X:J... ~ 2i t )1 - ~ 

0"-. fL _a(; ~ 
~ Lt • eosl-x . e.o~,__ l ~ + \) ==- 3 

PemeHHe. 06JISCTl· ;nonycTIIIMhiX 3HalJeHHLt: X 7 0 111 'j>- \ . 
B 06JI8CTH ;l(OHyC~'IIl!ANX 3HalJeHHit npeo6pa3yeM CHCTeMy (I) K Blll.ztY 

~~:>~2.){+~~,l~+\)=b l 
.e,~t ... e.o~:tl~+l) -=~ ) 
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~ 
Hs l!TOporo ypaBHeHV.H H8XO;ll;l!M e.o~ ~ ( "'j t \) = eo y.. ) ( >( * l) . 

ilO,l\CTaBJISUI B rrep:Boe yp81!Hemte, ITOJIYtfHil ~,_ 
4 Q.oa . x + ~ Q_ =- G . 

d'-- ~~')(. 
060SH8tf8H eog X :::. 'l ' 3amnueM 110CJI8.ll;Hee ypa:BHem~e B u.n;e 

:t. ,__ . • 
~ ~ - :,~ + \ = 0 . 0TCIO,ll8 ~. = I t ~..2. = :L • 

CJie,llo:BaTeJI:bHo, I) e..o'!,_ ){ :::. I , T.e. X,=~ . 
2) .ec ~ :l. )l = ~ , T. e. X.z.::: ff . 

Tio.JtcTaBJIHH 3HatreHHSI X., ~ l'I )( 1=~ B ypaBHeHHe 

.eo~~(~+\ )=ea:t , ITOJIYtfHM ~: ~ , "jA. = \5 . 
06e nap~ pemeHH« BXO,llflT B 06JI8CTh .ll;OITyCTMM~ 3H8tf8HM« 11 y.n;OBJ!eTBQoo 

pHDT Hame« CMCTeMe. 

0T:SeT: )l \ ::. ~ , ~ = ~ •, )l..z. = \!'![ 1 "a L :::. \ 5 · 

I23. PemHTh ypaBHeav.e 

2.. !t. i.. .z. 1\ 
~ x.,.. ~ ~x+~ 3x+~ 4x.=;'-. 

PemeHHe. ITpeo6pa3yeM ypaBHeaae, v.cnoJ!hSYH wopuyny (22, ll) 

1 +~!t>l l~4 'j.. + l+~ b>< H~'b;t 01 
Q.. + ~ g}_ + JL ·="'-. 

Hm1 c~~)l+ ~l\>t)+l~b>l+~'l>>L)=- o. 
Tipeo6pasyH Ka~JO cKo6Ky :s rrpov.sBe,lleav.e, nonytrMM 

~ ~ X~x +~~=+~~ .)(. = o 

HJIM ~ )l·l C-ol) ~')( + Col} 1- )L ) -=:_ Q · 

TaKH.\1 o6pa30M, 

I) ~ ')( = 0 J >l = ~ {:2..¥-+ \) ) 

2> ~?Jx+ecn1-~ =o v.JIHi~ 5")1. ~~"':::: o . 
OTcJO.n;aa) ~5'~::::0 > )1.:::1!: {:tKrl). 

"' I 

B)~~)i_7-Q > )l::. 1~ (t~+l) • 
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0TBeT: 
>: = i (:lY-+ \) )· 

:l= ~(h+\)' 

: ~ :::- ~ l i"" + ') " 

~= o , + I , t~~ ... 

BapHaHT ~ 30. 

124. nBoe peCiotrHX paCioTaHH o~HHBKOBOe trHcno ~He~. EcHH CiY nepBYM 

paCiOTBH HB C~Hli ]te!U> M81U>D18 9 a BTOpOli - Hd 7 ,JJ;Hett l!8HbWe, TO nepBhllt 

38p860TaJI 6• 360 pyeinel,a BTOpO~ - 324 pyOnR.ECnH CiY nepBYU paCiOTBH 

HB ceKD ~He~ M8H~We,a BTOpOtt - Ha O~HH ,n;eHh M8HbWe,TO BTOpOU 3apa6o

T8Jl 6Y Ha 1E2 pyCinH Cioxome nepBoro. CKO~Ko sapa6oTan Ka~Y~ pa6o

trHU B ~eUCTl KT8XDHOCTIII? 

PeweHHe. OCicsHatriiiM oei~m cyuuy sapaCioTKa nepBoro pa6otrero trepes~ , 

a BToporo - ~ pyeine~. Tor~a sapaCioToK nepBoro paeiotrero sa O]tHH 
1£- ~:t'i 

~eH:& Ciy]teT ( )(.-3b0 ), a 38p860TOK BTOporo - pyeinei1. 
)L 'l-

IIepBYI pa6ot ll pa60T8Jl BCero .)(-~bO ~He .it, 8 :BTOpO~ -

"t ~ " :: ~~ )tHeA. TaK KBK oeia pa6otrHX pa6oTanH o~HHaKoBoe 
.. 'j. l "A 

tfHChO ~HeM, TO nepBOe yp8BHeHHe Ciy,lteT MbO = ~. - - , . HnH 

nocne ynpOIJIE Hilfl X "A -+ 54 Y.. = 4 '-l) "'(\ . 

IIepBYi1 pa6ot:1rU sapadomn 611 .X-(' - 3bO) l=25"2D-6.C pyOJieli, ec.~m 
Ciw OH pa6oTf,JI aa 7 ~el ue!U>me. BTc-po£1 pa6otrd sapa6oTan 61>1 

~-~~~~ 6~ + ~~\f 
~- l : () l- pyCiJiett, 8CnH 6Y OH pa60T8JI HB O]tHH 

,1teH1> ue!U>we. TaR KSK ll~poA pa6otrKU sapa6oTan 6w aa 162 py6JIH 6o~ 

•e nepBoro, TO B~poe ypaBHeHHe 6y.lteT 

(!, '\t- ?>.1\f = ~5'-.0 -h >l + H,~ I 
l 

uH1uocne yupoJIIeHKH, f)l t- "3- :: ~ 015 . 
Taxo o6pasou, uee11 CHCTeiiY .ltByx ypaBHeHHI c .ltllyMR aeHSBeCTHlMI: 
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X";!+?4 x:::: 4W~ l . 
1->£+"'!::30~5" J 

Pema.R ee, IIOJIYllHK: I) )(,::3::J.S, ~ 1= 450; 

2) '1.,'1.:./.r~fl_, "jL-:-3(,0 - He IIOJO(O,l(HT. 

OTBeT: nepBua pa6ollH~ sapa6oTaJI 3?5 py6ne~. 

BTopoa pa6ollH~ sapa6oTaJI 450 py6ne~. 

!25. JlaHO CR-') (ot- ~):::- ~ . (oL ~"--<)~ :t-r/-3~ 

r.ne ~ k eX L l\ 
·rr 

> 0 L ~L ~~ 

Ha~TH {!..QI) l d-. + ~) · 
PemeHHe. 

Miueeu ~ O(tt :::: ~ ((ot- ~ )-{ ~- \> ~ ~ 
::: ~{1X-!)~(t-P,)+~(ol-~)~(~ -~). 
Onpe,Iiemnl ~ l ~ - ~ ) H ~ ( c>l - 't ) ~ 
~(~-~)=+~~-~(~-[>)':::: v; I 

~ (Dt-1J=+~ 1-~t(ol- 1£)= 4~ . 

3H8KH nepe,l( KOpHHMH 6epeM IIJIIDC 1 H60 H3 YCJIOBHH 38,l(8ll¥. 

" ~ -- ~ L.. ~ -~ 4 l , r,Iie KOCHHyc noJIOJKHTeJieH, a O"·:ll- :r L. )\ J 

r.ne CHHyc noJIOlKHTeJien. CJie,IiallaTem;Ho: 

~ ol+ r.. ::. _ ~ 'f5- + a. . Y .J3 _ 1- rs . 
~ 7 3 3 ~ - ~-::}-

flom;syHc:& !pOpMy JIOM ~(ott~)::: ~<!.<>')2.. ol+~ _ \ , IIOJTY'll1.1 

2. .:t 
Qb')lot.tP>) =: 21~'15)-\-:::.- ~><) • 

\ fl."=? 1~ ') 
126. Pe~IHTh H<?lJ3BCHCTHO 

' ·' ~ 
_·!_., ::x -· 3· _i""+ + 3:1 L 0 



PemeaHe. ITpe~cTa»HM uepaBeHcTBO TaK 

~~y. _ \~. ~x.+ ~~ L 0 · 
~X , 

ilOJIOllHM D1.. :. "a . Tor;zJ;a IIOJIYtiHM ~ 2..-' ~ ~ + ~~ L. Q · (I ) 

HaXO.ll;ff KOpHH ~ p8BIIeHHff '\! l._ \~ "';! + ?:l. '-:= 0 , 6yll,ell HMeT:& 

";! 1 -= 8 , Ajz = lt · 
CJiell,oBaTeJI:&Ho. HepaBeHcTBo (I) y.li;OBJieTBOpHeTCH rrpH ~L "A L <g 
T. e. ~.2. L ~ ~ t.... !2. ?>, OTCill~a ~ L X L 3 . 
OTBeT: ~A~·)(_L 3 · 
I27. PeumTI> Y!>BBHeHHe 

~){+~ ~x-+~;,)l.:::::. \+~x +~~)1... 

PemeHHe. ITpeo ipaaye11. ypaBHeHHe Ttm 
( ~ >( + "b"" ~';I(.)+ !nM ~)L. =Q + ~1.}1.) +~X I 
~~ ~)t ~x + ~ ~)L-=- tQ.~'-y. +Co.-:> x 

HJIH ~ ~)(. t~~)l-t\)-~)(t~~+\)=::.Q 

HJU7 l~ ~'))t + \)( ~ !Q_~-~ )t) = 0 · 

0TCill.li;G I) ! ~~ ')l + \ = 0 HJIH. C,..oJ) ~ ::: - ~ ·, 
)l.:~(?>t'±\}· 

2) ~-V.A;;l~-~3)£. :::0 H;z ~)(.~:>t-e..:v>,Z=:.. 0 

Hlil ~ )(. ( ~ ~ ,l. -\ )-::::: 0 ;· 

a) ~ >t= r) } ')( = ~ l~t'4- \) ; 

6) ~~)(.··\=0, };Wv.x:::: t j x=r[b\(-tl-\)KJ. 

01'B8T: j._;~ ~ (3\t!. ± \) ) X= ~ ( ~~-\' \) J 

)C.= (-\)'f.. if"+ -K.Jr (\':O,.:t.\,1::2., ... ). 
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128. ,Zt:sa noea,l{a OTIIpa:sJIHJOTCH O,l{Ho:speMeHHO H3 A 1: 6 liBBCTpeliy 

,l{pyr 71.pyry. CKopocT:& nep:soro noea,l{a Ha IO KM/llac C5o.rr.&rne cKopocTLI 

BTOporo. 068 II083,l{8 BCTpell8JOTCH H8 paCCTOHHKH 28 KI!JIOMeTpOB OT ce

pelJ,HHbl A B . EcJIK C5bl nep:sbltl: noea71. oTnpaBHJJCH H3 A Ha 45 MHHYT 

noallte BTOporo, TO oe5a noea,l{a BCTpeTHJJHC:& 61:J Ha cepo.l{HHe A B . 
Hatl:TK CKOpOCTK OC50HX IIOe3lJ,OB. 

129. -,1tOK838T:& TO~CTBO 

~(~"->j_Oo+~40°)=~f5 eh>
10°. 

130. PernHT:& ypa:sHeHHe 

~ ~~5 x = ~~s x.[ ~ eo~5 t fx+-5 -I)] 
I3I. PemHT:& ypaBHeHKe 

2-~b" +.i~"x =-~ ~x + <~x 
BapHaHT N~ 32. 

!32. ,ZtBe MDIUHHI:J :BI:JeX8JIH OlJ,HOBpeMeHHO H3 OlJ,HOrO IIYH!T8 K e,l{yT B OlJ,

l!OM H8IIpBBJieHKH. 0lJ,H8 M8UJKH8 elJ,eT CO CKOpOCT:&IO 50 ttM/llac, a lJ,pyraH 

CO CKOpOCT:&IO 40 KM/ll8C. CnycTH IIOJill8C8 K3 TOrO ~e ITYHKT8 H B TOM 

lite H8IIp8BJI8HKH BI:JeX8JI8 TpeT:&ff M8IUKH8, KOTOp8H 060IH8JI8 nep:sym H8 

IIOJITOpa 1i8C8 II03JKe1 lieM BTOpyiO. 0npe)l8TiliiT:& CKOpOC'ID TpeTI>eM M8IliUHbl. 

HaLiTK t,.. ~ , ecJJU 0 L. Ol ~ 71
4
' H ~()~+-Co?~ = \{1:" · 133. ~ "6 !t . !2-

134. 

135. 

BapuaHT N° 33. 

I 36. ITo .llBYM ;wneaubl!.! lJ.OporaM eJKelJ,HeBHO no nJtaHy J ommo oTnpaBJifiT:&

crJ 90 BarorwB rpy:Ja: Ho rropBafl l!WJiesmm .z~opora rp.) 3VIJia e)lle,n;HeEHO 

cnc;py IIJWH8 h nornrrt', 8 BTopan-,llBn :sarona. Orrpe.z~eJ t1Th npo:;JHT Bhl-



128. nBa TIOe3~8 OTTip8BRHDTCH O~HOBpeMeHHO H3 )\ H ~ H8BCTpe~y 
~pyr ~pyry. CKopocT:& nepBoro noea~a Ha IO KM/llac 6om;me cKopocTH 

BTOporo. 068 TI083~8 BCTpeqaDTCH H8 p8CCTOHHHH 28 KMROMeTpOB OT ce

pe;n;HHI:J A B . EcnH 6I:J nepBI:Jti noes~ OTrrpaBHRC.H HS h Ha 45 MHHYT 

noaxe BTOporo, TO o6a noes~a BCTpeTHnHc:& 6I:J Ha cepe;n;HHe A B . 
HattTH cKopocTH o6oHx noea~oB. 

129. -noK838T:& TO~eCTBO 

J.t(~~eL0°+~40°)=?>'{5 ~'Do. 
!30. PemHT:& ypaBHCHHe 

~ ~~, x = Q.o~, x.[ ~eo~, ( fx+-5 -I) J 
I 3I • PemHT:o ypaBHeHHe 

6'1 ·b D\ " ·"' "' ~iJ~ >'+oL~ X=.~ X +CQ'))( 

BapHaHT N~ 32. 

132. nBe M8lliHHI:J BI:JeX8nH O~HOBpeMeHHO H3 O~HOrO TIYffiT8 K e~T B 0~

HOM H811pSBJieHHH. 0~H8 M8lllHH8 e~eT CO CKOpOCT:&!O 50 lM/qac, 8 ~pyrafl 

CO CKOpOCT:&IO 40 KM/ll8C. CrrycT.H TI0Rll8C8 lil3 TOro lKe I YHKT8 Iii B TOll 

JKe HanpaBJieHIU! BHexaJia TpeT:&H M8Wii!Ha, KOTOpaR o6onaJia nepBylli Ha 

noJITopa llaca rrosJKe, lleM BTopyJO. Onpe~eTJJIIT:& cKopocTJ. TpeT:&eiii M8lliUHbl. 

I33. Ha;Tl1 ~ ~ , ecnH 0 L.. Ol ~ if 11 ~.~.._Co.-> <X = f[ · 
134. Pem»T:& HepaBeHcTno:~ 

01\ ()t ~lO>C+~l)~>C-S) ~-~ ·~ 0,001 • 
!35. PemHT.o ypaBHCHHe ~ )( • (l +~')()::I + ~ )(.- -s-w. 2.')(. , 

BapH8HT No 33. 

!36. ITo ~BY!.! lKOJI83HblM ~OpOrOM elKC~HeBHO no TIJ18HY ~(IJrl\HO OTITp8BJlflT:&

C!! 90 B8I'OIWE I'pJ31l, 'Ho liOpB8fl lKCJ183H8fl ,l\Opora rpy::vtJJ£1 01!'0.2\HCBlto 

CB~)pJ: UJIQH::I lj. Kll'OIW, 8 l3TOpan-,4BD BaroHa. Orrpe;n;eJllT:& rrpo;I,~HT BS-



r 

ITORHeHHH ITR8H8 y BTOpO~ ~oporH 6~R H8 TpH MeHDme, tJeM y rrepBOM. 
f_, I · · & l ~(!) u o 

137. ,1lOK838T:&, ll'IO ecmi O o{ = l , ~ j :::{Fa, TO 0(+"'-f :::'15 

( ol... H ~ - yrm; rrep:eo!t tJeT:eepTH). 

I38.·PemHT:& HepaEeHcT:eo 

~ l e,~ 1 ) >0. 
139. PemHT:& ypa:eEeHHe 

~2.>' yAA)(.+Co-?l.x-= ~5>t~-4x+~.t.lfx. 

BapHaHT No 34. 

140. Ha rrepee3~ ~3 ropo~a A B ropo~ C no JKene3HO~ ~opore H ~a
nee H3 ropo~a C :a ropo~ B Ha rrapoxo.n;e TpaTHTCH BMecTe 18 qa

co:e. Bcne~CTBHe ;}B8ID'IlJ8HHfl CKOpOCTll ~BHllt8HHfl K8K IT083~8, T8K PI rra

pOXO~a, BpeMH rrpces~a no lltene3HO~ .n;opore coKpaTHHOC:& Ha I qac 12 MH

Hy~, a Ha napOXO,JJ.l: - Ha l 'laC .Orrpe~emiT:&, H8 CKOR:&KO IIpOl(eHTOB COKpa

TPIROC:& BpeMH ITpOE3~8 H8 IT083~e PI H8 rrapOXO~e, 8CRH H3B8CTHO, liTO 

rrpol(eHT coKpa~eH~H :epeMeHPI rrpoe3~a Ha rroe3~e 6~H Ha 5 6on:&me, tJeM 

Ha rrapoxo.n;e. 

I4I. ,1loK838T:& TOJ:.n;ecT:eo 
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BapHaHT ~ 35. 

!44. ijo OKp;y':IHOCTH lJ;JIHHOit 60 MeTpO:B pa:BHOMepHO H J, 0,11HOM H8Tip8:BJie-,, 
HHH .11BHzyTcH l!lle TOlJKH. OlJ;Ha onHcw:saeT noJIHY.Il KPYJ' ua 5 ceKYHll 

CiYCTpee lJ;pyroit,H npH STOll OHH COBTI8lJ;81llT KSZ,llyll IIHHYTY• OnpelJ;eJIHT:& 

OKOpOCTH TO'IleK. .. 
!45. ByqHcmtT:& Cies Taeimt~ 

~ ~o:_~ ~1-o-~ b?>o+~ g\o 
I46. PemHT:& uepaBeHCTBO 

.eo~~ l>t-~) >~ 
<1 o,, 

I47. PemHT:& ypaBHeHHe 

t..o') )l-~ \~ )t \+~~g.,_ ~)l-~lbx 

57 



3AnAq~ ~ BOITPCC~1 B~3~BAD~E 3ATPYJlHEH~H Y TIOCTYTIADmHX. 

3a~atJK HS liOCTpOeHHe. 

!48. JlaH yron ABC H Tolllta M BHYTPH yrna. TipoBecTH qepea To'llKy 

M npHIIYI01 nepecE KSili!IYil cTopoHY yrna TaK 1 t~To6lll noJiytJeHHill£l A BrQ. 
Hlle.n 38~8HH!ill ~epH116Tp 1 p . 

PemeHHe (eM. p11c. 5) • 

I. 0Tno:uu oTpeaKH B K = B£ = ~ H npoBe}.leu nepneH.ZlHKYJIRPY B TOllKSX 

K H ~ K CTOPOHIIM B<: MBA cooueTCTBeHHO. 'lepea TOllKy nepece

tJeHHH STHX nepneH~IIKyJIHpOB (TOtJKy 0) npoBe}.leM OKpylltHOCT1> 1 K8C81li!IYil

CH cTopoH yrna B Tollltax K H £.. . 
2. ITpoBO.llHM 'llepea '!OtJKY M KacaTel!l>HYIO K oKpYJtHOCTM. TiycT:D M 1 

TOllK8 K8C8HHH 1 8 TCillKH ? H Q. - TOllKH nepecetJeHHH K8C8T61!l>HO!l 

CO CTOpOH8MH yrna. b. &~Q.- HCKOMWH. B C8MOII ~eJie 1 liO liOCTpOeHHIO 

1411ee11 BK+ Bt=:~p. 
Jlanee, TaK KSK MG -::Q K H M, ~=9~ , TO ~+QM1~H:.t\fs::b. 
3HSTIHT, nepoerrp nllcTpoeHHoro fl. & Cf G paBeH 2 p 1 tJTO H Tpe6oBa-

JIOCl>o 

!49. Tio ~8HHOi! CyYII6 ~BYX 0Tp63KOB H cpe}.lH611Y nponop[lHOH8Jll>HOMy 

STHX 0Tp63KOB liOCTlOH~:& CaMH OTpeaKIII. 

PemeHHe (cu. ptc.6). 

ITycrr:oAS-=-a.+6, C.'J) -z:~a/6' · 

I. Ha J\~ KSK HS ~H8M8TP6 CTpOHM nonyoKpyzHOO!:&. 

2. TipOBO~HM IIPHMYil M .N II A B HS Y~81!6HHH v a.~>' OT A B . 
3. lia TO 'IlK III :;6 n ~pecet~eHHH rrpHMoH M N" c nonyoKpy~tHoc !l>ll onycKa

ell HS A B nepneH !I;HKYJIHP :b c. . Tor~a AC= (:1 , e e, = ~ B CHny 

cBollcTBa BiliCOTW '1:.· ~ npHMoyroJil>Horo TpeyroJil>HHKa A ~e._ 1 onymeH

HOll HS rHliOTeHyay. 

3auetJaHHe. 3a}.la'lla eoaMOlltHa npH ycnOBHH 
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ISO. !aHa OKPYEHOCT:& pa~Hyca ~ c ~eHTpou E Toqxe 0 P. Toqxa ~ 
BHe oKpy:mocTH (Ha~ ~HaueTpou A B). C nouOUU>Il o~Holrt TC .m;Ko JIHHefucH 

npoBecTH qepea Toqxy M nepne~KyJif:rp K ~HaKeTpy. 

PemeHHe (cu. pHc.?). 

I. Coe~HHHeu TOtiKY M c 'foqxauH A H B . IIycT:& <]> H GL- TOqRH 

nepeceqeHHH npmna AM H B M c OKPYEHOCTI>Il. 

2. IlpOBO~HII npJ~Kwe A Q H B cp. IIycT:& \-\ - ToqKa u nepeceqeHHfl 

3. IlpHIIaH M H - HCKOIIaH. B cawou ~ene, TaK KBK yrnw A <j)e, H 

AQ & onHp&llTCH Ha ~aueTP H Hll81lT :BepmHHW ua OKPYEH(>CTH, TO OHM 

DPHIIWe. 3HB'IJHT, A a H B tp HB.llHil'fCH BWCOTBIIH B Tperro.m;HHKe 

AMB . B CHJJY Teope11w o nepece'IJeHHH :acex EYCOT TPeyro;a.HHKa ·E o~

H01t H orot.t ze oroqxe, no.nyqaew, qoro npHio!SH M H , npoxo~HilBH qepea Toq

Ky nepece'lleHHH ~Byx EYCOT (A Q. H B'J ), oroze EwcoTa, TaK 'liTO 

MH J.AB , 'liTO H TpedoBanoc:r, ~oxaaan. 

lSI. ilaH yron A e,~ H TO'IKa M :JHYTPIII yrna. Ilpouc·~H. qepea Toq

Ky M npHYYJI · t , nepeceK&IliJIYil cTopoHw yrna B TO'IKax P H Q 

TBK, uodw oTpeaoK P Q. ;zte11HJICH :1 TOlJKe M nonoJiaK. 

PemeHHe (cu. puc.8). 

I. Ilpon;zteu M ~ U A S · 
2 • 0T110ZHII ~p ::. ~ $ H DpOBe;ztell qepea 'fO'IKy P H f" ~ npHKyll e • , 
0H8 - HCKOIIBH. 

B cauou ;ztene, nyc'f:& Gl - T01JK8 nepeceqeHHH npHMolrt ~ co cTopoHOM 

A~ ;ztSHHoro yrna. PaccuaorpHBSH yron B P Q , c'fopoHw <oToporo ne

pecexam~H ;ltBYIIH napa1111eJ1DHWUH npH'InDnf M $ H BQ, nonyqaeu 

PM=MQ. B cuny Toro, uo PS~~B (no nocTpoeHHD) H E CHJJY 

CBOtiC!ll8 JI8paU8.1DJUIX npHIIWX, nepeceKBilOIH.X CTOpOHii yrJJa. 

IS2. !aH Tpeyrom;HHK A~~ H orowa ';b Ha cTopoHe A·~ (CS11Hllte 

K B ~ qe11 K A ). IlpoBeCTH qepea TO'IKY ~ npHMyiO !raK, 'IIT06LJ 

OHB ;zteJilllna L1 A f>C. HB ;ztBe paEHOEe11HKMe qacTH. 
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I' 

PemeHHe (cu. pHc.9). 

I. Haxo.ztHK ceJe.ztHHY coropOHii AC.. (orotnta 0) H coe,nHHHeu ee c orotntolfll. 

2. Ilpo:so.ztii!M B F \l 1) 0 H coe,1U'lH.fleM orotnty ;;b c TOtntol.! i=' 
Il~HMa.fl-;b F - HCKOMBH. B cauoM .zteJie, TBK KBK B 0 - ue.ztHaHa orpe-

yroJil>BHKa A B ~ , TO 5 b.AO B =-~A e.oc. · (I) 

,ll.anee, TBK KBI: B2>0F - orpane~HH (no rrocTpoeHHID), oro 

(2) 

Mia (!) III (2) oqe:sH.ztHO, HUeeM 

c {\ 
~'6A'llr:= ;:>!b.FC~' 

liTO H orpe6o:sa.IOC:& .ztOKB38T:&. 

!53. ,ll.aHA ~\)~. Ilpo:secorH npHuyll MN Jl A C. 'l'aK, llT061i 11B=J<C. 
YKB38HHe :cu. pHc.IO). 

I. Ilpo:se.zteu 6wceKorpHcy B 1l yrna B . 
2. ,ll.a nee npo:s >.ztHM ::b M ll BC. H M N II A<! • M K - HCKOUBfl npRKBfl. 

!54. Ha oKpya!OCTH c ~euorpou :s TOllKe 0 .ztaHw .ztBe TO'IlKH )\ H E) • 
H3 3THX TOll6K IIPOB6CTH ~e XOp.ztY, cyuua .ztJIHH KOTOpWX 38,lt8H8 H paB

HB CL. 
YKB38HHe (cu. pHc.II). 

I. Coe.ztHHReu roiiJt~ A H ~ OTpeaK 11.1 A B H HBXO.ztHM ero cepe.ztHHY

TOilKY C . 
2. Ha OTpeaKe (:() KBK HB ,ltH8U8TP8 CTpOHJI OKpyEHOCT:&. 

3. PBCTBOpOII ~HPKYJI.fl C){': ~ .ztenaeu aacewy HB STOJ.! liBJIOit OKp~ 
HOCTH. 

Ilpo:se.zteu 2-e: \\ C J{ H A 1\' \\ C 1'f • Xop.ztY BB' , A A 
1 

- HCKmu.re. 

38U81l8HH8o 3B.zt8118 HU88T .zt:BB pemeHHH, 8CJIH CQ > ~ ; B IIPOTHBHOK 

CJyqae 38,lt8ll8 H8B03UO&Ha. 
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155. B AI\&C.. :snHCBT.D pou6 c ~BHHWM ocorpw yrJIOM ol.. raK, trT06Ill 

o~aa Ha ero cTopoa Jielll:aJia He ocao:saHHH A&. orpeyromHHK,l A SC. , a 

~e ero :sepmHHill - aa 6oKO:BlliX coropoaax. 

YKaaaaHe (cu. pHc.I2). 

I. BH6Hpaeu aa A C. npoHSBOJI.bHYil TOtrKy M H cTpOHM aa ~aHHill~ ocT-

plllit yro1r ol... TaK, trT06Ill o~aa CTOpoaa M Q 6wJia nap lJIJiemHa A B , 
a ~pyraa nepeceKaJia A~ (B TOtrKe P ) ~ 
2. O.'rKJIB~hl:saeM P .N:: M P H qepes TOtrKY )'( npo:so~M J(Q Jl PM. 
3. qepes orotrKH )\ H '2 rrpo:so~HM rrpHMyll ~o nepecetreHHi co cTopo

aoLt <!. e, (:s orotrKe ~ ) • 

4. IlpOBO~M SK" AB ) ~ T\\M~, \<.~ '\ 't>T. 
qeTwpexyromHHK K~ T £ - HcKouii~ pou6. JloKaDore sTo. 

!56. Jlaaa npauaa A 1:> H ].lBe TO'IIKH M H J( , JielltBIIIHe HB].l rrpauoLt. 

HaAorH aa rrpHMO~ A & TO'IIKY P TaKyll, llT06hl ""'J\~t'r=..2L f>P .N". 
PemeHHe (cu. pHc.I3). 

I. llepes orotrKY N npo:so~m.r npHMYil NQ .LAB H OT TOtrKH Q OT

KJIS~Ili:Baeu OTpeSOK Q Q = }'( G. • 
2. IIpoBO~JdM oKpyEaocu pa~Hyca R = 0 & c ~eHTpou :s TC qKe 0. OHa 

KacaeTcf! npRMo~ A & :s orotrKe Q. • 
3. qepes TOtrKY M npo:so~HM KacaoremayiO M ~ K oKp~lltHOCTH. 
TotrKa P nepeceqeHHR KacaTeJII>Hoit c rrpRMoit A B -: 11 cKouaH TotrKa. 

JleilcTBHTeJII>HO L A PM= L S PQ =~~ 0 PQ. =~~ E• P N, 
'liTO l1 Tpe60B8JIOC.b, 

15?. Tiomayf!c.D oromKo JIHHeHKo~, pas].leJIHT.D Tpane~HJO A BCJ1:) Ha ~Be 
p8BHOB6JIHKHe qacTH. 

YKaaaHHe (eM. pHc.I4). 

I. TipoBe~eM .n;11aroHaJIH Tpanei.\HM A C. H B ~. IIycTo ·orotrKli o - ToqKa 

11x rrepeceqeHMH. 
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2. 11po,n:01IHHM CTOpOHJ,I A~ H e"J) .n:o HX nepece'IJeHHH B TO'IJKe p . 
Tor,n:a npH118H P Q Q_ - HCKOM8H. ,ZlOK838~:& 9TO. (BocnOJID30:B8T:&CH 

TCM \IJBKTOII, llTO cepe,n:HHW OCHO:B8HH1! TpaneitHH H TO'IJK8 nepecelJeHHH 

,llH8rOH8Jieii 1!6JK8T H8 O,llHO~ npHMO~). 

Ypa:BHeHHH H CHCTeUill ypa:BHeHHA. 

!58. PewH~:r. ypaBHCHHe 

PeilleHie. YpaBHeHHe npH:ao,n:HTCH K BH,n:y 

~e:aaH tJacr:r. :acer.n:a noJIOJKHTem.HaH. CJie,n:oBaTeJI:r.Ho, ,n:aHHoe ypaBHeHHe 

,n:e~CT:BHT6IDOHYX KOpHe~ He HMeeT. 

!59. PemHr:r. ypaBHeHHe 

~J\-,£-~1\')(..=~· 

PerneHfle. li1MeeM ~~ 7i,t- ~C:O.,JiJI..=.hum ~ ( .)(-..q )1\ =l. 

0Tcl))ta )(: L + ~V\.. , r.n:e V\. ::- 0 , -± \ > + ~, ... 
l( 

!60. PemHT:r. ypaBHeHHe 

.to ~ )( \f+;,a.lt 
Pewea111e. li1ueeu 

ITpHMeHHH K o6eHM 'IJ8CTHM ypaBHeHHH Toz,n:ecTBO 

' 



.\ 
R.o~5 ("'"+ ~~) .Q.o~s ~ >t.t.+0:) 

HJIH ~,lx2..+<X")2..= Q.o~, l>t"+ "!>o..l(); 

OTKy,D;a ()(.4-~ }t.: )llf + ~(l.lf ltJIH x'·:. a_~ , )(.: :t 0.. • 

YpaBHeHHe oeeT ,D;BB ,D;ellc'l'BHTenawx Kopaa X.,:-Gl. ' .)(~~ 0.. · . 
I6I. PewHTb oKoTeyY ypaBHeHHI (~'"-\)l"A1-\): 01 . 

t~-)l)~ = 0 5 
PemeHHe. 3'1'8 CHC'r8MS paonS,D;Be'l'CH H8 ,D;Be CHCTeMi 

2. 
" -l::: 0 

{"!>->t) "! = 0 

1:a._, = 0 } 

t>->t) ~ = 0 ) 
(I) 

) 

K8%,11;8H H3 KOTOpWX, B CBO~ oqepe,D;b, CBO,D;HTCH K CHCT8UBM 

~ ... \=; 0 l 
"'f~ 0 J 

PemeHHH oHoTeuw (3): 

ll.=-1 • \ 
~' ':: 0 

PemeHHH CHCTeMW (4): 

x-,:3, 
~ 'i~==-\ 

' 
(3) 

(5) 

(7) 

~a..-\=0~ • 
~-)l = 0 

H X~=\' 1 "(!2.:. 0 

X\( -31 H 

~" = \ 

(2) 

(4) 

(6) 

(8) 

~CXO,D;HBH CHCTeMa ypaBHeHHK HMeeT qeTWpe pemeHHH (5), (6), (7), (8). 

I62. PemHTb ypaBaeaHe, , 

( )~)(. Y\M)t = \. 
6'3 



PemeHHe. ~e»SH qaCTh ypa~HeHHH HMeeT CKRCB ~BH SHaqeHHA )( . , 

y,no:sJieT~OPHiliiiHX ~CJIO:ifHil ~ >l?Q 1 'l'.e. ~JIH~Xli\.LX.dht+t)1f1 
r.ne \'\.. = 0 , t \ , ± · '- , . · · 

~orapH~MHpyH o6e qacTH ypa:sHeHHH, no;ryqMK 

"'::>-\~)1.. ~~')(. =0. 

Ho TBK K8K ~ ~L ::4:0, '1'0 ,2J;OJIDO 6wn ta~~:Q. 0TCil~8 
~){.= \ , a SH81lHT' )l: ~+:bt\1\.. l V\.:0,±.\,±1; ... 

I63. Pemn» ypaBJ:eawe O.-.. . o)C.. 
(3-i~>t) -=::-X. (') 

Pemeawe. 3,ne<:», oqe~w.nao, X .,.Q • JlorapH~HPYH o6e qacT.e ypa:B

HeHHH (I), fiOJiy'qJIII '1~ ~ l~-1~)(.): ~ )L HBH 

~)t [es l3-J~) -\] ::: 0 • 0TKy,na ~ )(.-:: Q J )l.:' ' 

,llanee, e,lJ..a.w..x)-\ :::t=O , TaR KaK 3-~~ )(~I 0 · 
.l{SHHOe ypa:sHeHHe HMeeT 6,2J;HHC'l'B6HHWA ,neacTBHT6nbHW~ KOpeHb )l::\, 

I64. HaiTH Bee ,nnlcTBHTeJI:&Hble pemeHHH ypa:sHeHHH 

~.t .. ~ tOO> 1\)L ;- \ == 0. 

Ypa:sHeHHe 6y~e'l' ~KeTb .nelc~HT6BhHWe pemeHHa TOBhKO npH yeno~HH, 

ll'l'O ~~ ""(: :> • 0 TCil,21;8 HBX0,2J;HK 1 UO ~ ': )\.. 1 H.: 01 ±. \ ) ±. ~, ... 
11\. fipH ')..=.\I\. 6y~3K HKeTh:. ~:: t.o':> Jt\1\..: {-\) • 

Bee .ne«c'l'BHTeBhH~e pemeHHH ,naHHoro ypa:sHeHHH HK61l'l' BH~ 

)(.:\<\..., ~ :(-\)"- {~:o,±l,±..2., ... ) · 

I65. Ha~'l'H :see .ne«e~HTen»Hwe pemeHHH ypa:saeHHH 

Xt,-:l~1'"~'-+~+\= 0. 
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PemeHHe. ITepenHmeu yp&BHeHBe (I) B ~H~e 

(x-"A' )J.. + ( "ci + \)~ -:::::. o, 
ouy~a DOJJYIIStM X-"(1 =0 H "'(\ *' l-:::: 0 , TaR 'rTo ::>l=-1, ~=-1 · 

I66. HaitH ~ce ~elcTBHTe~HYe pemeHHH cxcTeuw 

.,Ly "a-= ~ l 
X.~-et.=\ S . 

Pem8HH6. Ka nepBOrO ypaBH8HHH CHCT61lhr HSXO;!(HM ).= ~-"<\- H 

UO~CT8BAH8M BO BTOpoe ypaBH6HH8. ITOJJY~HM 

~~-~ +~2..-T\ = 0 

.JDI L"A-'>2.. + ~,_ =-O, oTKy;)ta ~=I , -e =O, ., cJie;!(o:saTeJI.bHo, 

)l-=-l • 
0TBe1': i = l , "j :. \ , ~ .::: 0 · 

167. PemBTb ypaBHeHHe 

( ~+ ~ 1t,C.) 't + ~ 'l'lt.,t. = \b. (I) 

PemeHHe. ITonouu l-+~ J\)l-: ~ 
npHM8T BH~ 

KopHH ypaBHeHHH (3): 

(2). Tor~a YP€BH8HH8 (I) 

~=I, "'(1~-=--\ '~'!P= tfi , ~"' =-l.ft · 
TaK KSK ~ CHJIY UO~CTSHOBKH (2), ~Jt)L :~- l , TO f CHO, liTO HCXO~

H06 ypaBHeHHe y~OBJieTBopHeTcH TOJI.bKO npH ~ ==I • ~Tn rrpw:so~HT 
K ypaBHeRHII ~ 1\>L:;O , oTKy~a x = \4\. , V\::- 0, :t: I, t~J· .. · 
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I68. Pem:u.o ypaBJ;eHHe b,M 3:>t ~!L')l= \ • 

A~a nepBoro c~ylJ1ff HMeeM ;r-
3')l= ~ + ~1l""-, ,t=++-tAVL {\'l::.O,±IJt~, .. -).1 

~,t. :::- ~ Jtl~, )l.= J\ K ( ~-= 0, ±\ >:t~, ... ) . 

Hatt.n;eM TBKHe 1.\emre lJHCJia Y\.. H \<. , npPI KOTOpmc nOJIYlJBIOTCff o.n;HHa

KOBble )(_ , MMeeu: 

}\ ~ ... \ ', r_ v - + - -c-~ - '}, ~ H~ + ""\ V\. := 0 r- ' 
b ~"' -

3TO pa:aeHCT:BO npl: ~6JIIDC V\.. PI \(_ He PIM88T M8CT8, TBK K8K npPI JIIOC50M 

1.\eJIOM V\- cJie:aa noJiytJaeu HelJeTHWe lJHcr.a, a cnpa:aa - npH JII06ou: ne-

JIOM \( - lJ6THhJI: lJHCJI8, 

CJie.n;o:aaTeJlbHO, c1:cTeMa (I) Heco:auecTHa. 

PaCCIIOTpHM BTOpoL pr.yqatl. ) 

~~ ~)(. ::.-l 
~01) ~~ ;- \ 

Ilor.ytJaeu 

3)l.:: l'l\t-~1tV\.' )l= 7f +~J\Vl ( ~::.0) t.l ,d.~) 
I 

~"/.= (iJ,+l) )\ , X. -= :If+ X"- ( \C:. o, :±.I ;t.2, .. ~. 

IlOcTynafi KBK H B nepBOM CJIYlJae, Hai:t.n;ell 

'; \'\.:k. 
TaK KaK lJPic~o k ne~oe, TO lJP!c~o V\. .n;oJiltHo 6wT.D KpaTHo TpeM: 

h.=~W\., a Tona k -:: ~ W\, , W\ =- 0 >+I , 1:.2,. .. 

~TaK, Bee )te«cTBiiT8JlbHJ:Je KOpHH .ZJ;8HHoro ypaBH8HPiff BYP8:18J>TCff wopuy-

JIO« . ...J --·· -1\ + OIIAA "1T" \AA 0 +' ±. ~ A .£.Jr\. .1~ ) "' .... ~ = ) - ' A.)••• 
~ 
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I69. PemHTI> ypaBHeHHe 

{!..ol) ~ )l :::: ~ S' j.. ~ -=\-- )(. (I ) 

PemeHHe. TaK .KaK CP)~)l:~l':tx-«;)l)::.~~~S")lt- h~ .. t)l~~S>C,~ 

TO ypa:&HeHHe npHHHuaeT BH.11 ~ T~ too'.> 5 .)l= 0 , liTO ,11ae·~ 

)l-1!: + 1!:" K (~:O,:tiJ±~r·) j )l: 1!:' + !rvt (lll::O,tl,;d,~~. 
- l'f '=f- JO 5' . 

I70. HahH XOTH 61>1 0,11HO pemeHHe ypBBH6HHfl 'i. ~- \ ~)l + 5 )(.- 9 • 
PemeH¥. .UeJIHM o6e llac TH ypa:&HeHHH Ha I~"' =#= 0 ~ IloJr, 'llaeM 

l ~) ll + l ~~) >' :. \ . (I) 

0 \1 \ \~ 
TBK KBK 4 "'5 i.. , T01 flOJIBrBH ~;. ~Ol, H8il,11eM, liTO 

~ ot = :t ~ 1- to-)2.ot • = + V I - ',~ = ± ~ . 
:SepeM ~ ~=~· YpaBHeHHe (I) npHMeT BH,11 

l~ol ))l+ l~ot)~-::.t. 
OHo HMeeor olleBHJIHOe pemeHHe )t = 2.. • 

. . . 2. 
I ?I. PemH'l'I> ypaBHeHHe ~ ( 1\ ~ !ai\M ~ ) =-I · 

PemeHHe. ~Meeu J\O'Jt.e.~)lL= ltM~\)'J\ HJIH a,n.e.~,/ :1Wl+l., 
2. . 

r,11e n.. - 1{6JIOe llHCJIO HJIH HOJII>. TaK KBK 0 6:, )l 6., l ~ 
. a.. 'E 

TO 0 "- OJ't.f. ~ >l :6: :t • 3HatJHT, Y\. .1IOJIZHO Y.liOBJie'l'BI lpHTI> ycJio-

BBII Q ~fl.~ .. , C ·~ HJIB - t 6 V\. ~ 1r~2... (I I 

TaK KBK Y\.. - 1{6JIOe llHCJIO HJIH HOJII>, 8 ~ ./.... ' , 'l'O H:l YCJIO:BHH 

(I) nonyqaeu \'L = 0 • 
~ ~ . \ . r.-:-:-t 

ltiTBK, OJtt~ )l ::. ) , OTKY..118 )(. 1: ~ , H, 3H81lH'l', >(.= Z '#~ l • 
I72. HailTH :Bee J~e«cTBHTeJII>HI>!e KOpHH ypaBHeHHH: 

x"+a.xl- to..+~) )l- o..2.-~a. = o. 
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PemeHiie. llep~m'lmeu ypa.BHeHHe :a .BH]te 

a..':l., + ( ~+ ){-)l;) 0... + ~:>l - >l 'i,= 0 

~TaK, ,l{eMCTB~TeRLHUe KOpHH ypa.BH8HHH: 

.3~ .., 
)1.., =-a...) )l,_-= O..+' . 

173. Pe!!IHTL ~paBHeaae 

.x" -I> ~e· + 1x..2.. +~i. )l. - ~o = o, <n 
eCRH lif3BeCT61 KOpeHL )l,-=3-'-· 

PemeHiife. TaK KaK KOS~Iif~HeHT~ ypa.BHeHHH ,7teHCTBiifTeRLH~, TO .BTo

poi1 KopeH:& X~.-= 3+L. II osTOMY ReBaR liBCTL ypanHeHHH (I) .nenaTca 

H8 L)l ... (3--\.)](,l-l"";t-i..)]= )&..~-6,c. -t-\0. 

Cne.no.BaTeRLHo, ypaBueuae (I) MOllHO sanwcaTL :a m1,lle 

(X1.+ t-~)l>lz.-b>t+\O) ·:::. o . . 
Ypa:BH8HHe )1. i. \- .)( -~:. 0 lifMeeT KOpUB X.,_ ::; \ 1 )('\:. -~ • 

~TBK, KOpHH HCXO.l{HOro ypa.BHeHHH: 

x, = 3.-i. , x.t. =- o+l. , x~ ::.\ ) x'< -=-~. 

174. PemHTL ;rpal1HeHiife \ ~ \ x \ \ ::::. ~ X'-- . 

Pernemw. lAMe eM ~ \X \ ::::. + ~ 'j. t. . 

I) ~\X\-:::::.~ ){.2.., \><1= )(.~~ \X\(\x.\•1)=0· 

8) j. :::: 0 - He fiO.l\XO,llHT 

6) b<t -::::.1, x,=-1, )(l.::.t. 



2.. 

2) X1-· \)(.\ -=- ~ y..l. j eca \.>t\+~ ~ =:O; 

tg \>l.\ :!» _ o ·, l ,c I ~ - \ = o · 
TaK KSK :acer;JJ;a \X \z. +\X\+\ ">0 , TO \}(\-\::::: 0 > 

\ J{ \ -=- \ ' x~n" = ±. \ . 

I?S. Ha~'l'H no~OZH'l'enLHHe KOPHH ypa:aHeHHH 

~ (7r ~-)l+l) ~ 1 

PemeHHe. liMeeM 

-'t-tl -
7\ !G ":::. ~ + J( Vl H~ 

(}))(.. ~ 
0TCil,ll8 a/., = ~ 1 r.zte ~ - HOnL H~ [(eJIOe llHCJIO, 

~ 
.J ::: e..oa ... C~ep;o:aaTenLHO 
)4. ~ <., \ + "\ \1\. 

TaK K8K OCHOB8HHe JJOrapHcpll8 p8BHO ~ /' \ , TO flOJIOZHTE:nLHble KOp-

HH ")( flOJIYllHll npH yCJIO:BHH 1 ll'l'O ~ "> \ ' OTKy;JJ;a ~ L._ ~ , 

3H81JH'l', VL = 0 H \1\. =' . 
~8HHOe yp8BH6HH6 HMeeT 'l'OnLKO ;JJ;:a8 flOJIOZH'l'enLHHX KOPHH 

:X,= 3 (npH ~ = o ); )t:t = 3 -fk~,? (np111 V1. = l ). 

176. PemHT.b ypa:aHeHHe Q.oo X f _ . 

3 ~~~1--- + X. 1J "> -=- C)· 

ITOnL3YHC.b OCHO:BH~ JIOrapHcpuH1l6CKHM TOX,ll6CTBOM 1 flOJIYllHM 

'X~~+ x eox:- = b H~ x eo'S~ :. 3 . cr> 
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llorapH~UHJlYH o6e 1l8CTH ypa:BHeHHR (I) npH OCHOB8HHH 3, H8~,Ztell 

Qn.o1. X =I . 0TCil,Zl8 ~ .X=·± I ' H, 3H81lHT, 
-~3 ~ l 

. X,=~ , X:~..:=. "3 · 
I77. Pen'~:& ypa:sHeHHe 

1:>-W~ ~X +3~ l)l+ ~) -\-:-0. 

PemeH:te. ~ueeu 

~ ;~)l + * l ~)(.-~)l) -\ = 0. (I) 

lloJIODM "! ::Qo,')~- ~)l ~ Tor.zta l-~ ~ ..;_ = ~ :L 

~~ 3H81lU, ~ b= l-'(i~ ilO.ztCT8BJIHH ll (I), IIOJIYllHM KB8,np8THOe ypaB

HeHHe "AL- 1£ "a: Q , KOpHH KO'l'OpOrO ~: 0 t ~L = 'h. ' 
noa'fOMy 

I ) ~X - ~ )( = 0 BJIH ~ ,t ::: l • 0'l'CD.zt8 X :::: ) ~ -t K Jr J 

2) to'))(-~ }( ::- 1£ HJIH ~ t ){ + ":;) :: i J 

q 'fO HellOS IIOlUIO. 

DueT: -j.. :: ~ + K J\ > K :::: 0, ± l, ± ~, · · · 

!78. PemHT:& ypa:sHeHHe 

PemeBae. llepeJIBmeu~p8BH6HHe (!) B BH.zte 

({ll-t\)(>L+4)1 Ll')l~)lx+~Yl -t \::. 0 

KJIH (~2.4-S.>l+4)(.X...t.+s-')t+b) + ':: 0· (2) 

ilOJI8r8H :l~ t 5)l. +4 : ~ (3), rtpHXO,ZlHU K yp8liH6HHil 

"!("34-~)-\- \:0 HJIH l~-t\)~::::: Q. (4) 

0'l'Cll.1t8 ~ , = ~ L -:::. -I . CJie.ztoBaTeJI:&Ho, B CHJIY JIOlOftHOliKH (3) 

.. J2.. 5 . . v -S±'JS 
~ + )~-\-5 = Q , oT\4...'/AA A\l:t. = !L • 
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B eHJIY (4) 'Kax,D;HA HS KOpHei! 'it H )(~ HBJIIIeTell .nYKt>BTHW. 

MTBK, HeXO~HOe yp8BHeHHe HUeeT ~eTWpe KOpHH: 

.,1 = _ '(5 +5 -v _-.I;' -'3 '-' __ f5+S u -~-5 
){' :1., ) .)\ 1. - ,_ ) )1.3>- ~ )AI(-

~ 

!79. ITpH K8KHX SH8"leHHIIX napaueTp8 ()_ eHeT6M8 Y~8BH8HK~ 

a_)(+ ~"a ::: 0 l 
x+o..~=oS 

HUeeT aeayneBHe peweHKII? Ha«TH aTH pemeHKII. 

PeweaHe. CHeTeMa 6y~eT HUeTh HeHyJieBHe pemeHHE npH yeJIOBHH, 

~To ee' onpe~eJIHTen paBeH HyJlll: 

l ~ ~ \ = 0 > a.~- L -= 0 ~ 
T. e. npH (l = ±. ~ . 

I) ITOJIOZHM a_:::-~ • Tor~a eHeTeua npHMeT BH~ 

-~}L + ~ "(\-:: Q l HJIH }{-~ = 0 \ • (I) 

x - ~ = o 5 Y.. -~ = o ;, 
Eepeu Jlll6oe ypaBHeHHe, aanpHuep, BTOpoe: X - ~ ~ = 0 · 
Ms Hero H8XO~M, lJTO 'j.::: 9,_ "A • ITOJIODM "<!=-f.: , l'~e- 00 L.. t Lt ao. 

Tor;D;a )t. ; .1 t • 
Bee pemeHHII eKeTeUI>I (!) JJ;810Tell <lJOPMYJI8MH .>l..=2:: J "A :.t ' 

- c;oo 4t "'+o::~~o 

2) ITyeTh Teneph a..:2. • IloJiy"lHU 

2.x+lf~=o1 . 
.)(+i~:oJ 

IloJiaraR ~ = t , r~e t - JIJ06oe JJ;e~eTBHTenHoe 1rHeJio, aail;D;eu 

'J..:- :l_t • Bee pemeHH.R eHeTellhl (2) ,ltellTe.R <lJOp11YJI8MH 

:>t=--~t) ~:.t ) -0.0 '-t L.+~. 
0TBeT: 'j.. \ ':::: 1t., ~\-::,. t j '){~ ":.- ~ t ) "a~.': t > 

r;D;e - co L t ~ + ~ · 
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ISO.. ,ZloKaaaT:&, tlTl npH BWIIOJIHeHHH ycJIOliHH 

ypaBHeHHe 

P+ cv-+ 1 ~ o 
:~-.'- +P )C. -+ 4' = o 

1Uf88T ;zte£tCT:BHT8JI:&HW8 H pa3JIMtlHW8 KOpHB. 

(I) 

(2) 

~ 

PemeHHe. ,1{HcKpiUfHll8HT ypaBH8HHH (2) s;{:) -:. ~ - G\f Jiplrf BWIIOJIH8HIDI 

YCJIOBHH (I) UOJIOmtT8JI8H. B CSUOM ~ene, B CHJIY (I) oeeu 

-p2- pz.. - {P~2. )4 
';b-:::..- _a, "'/" - -T '{>-\-\) - ~ 0. ~ ~v . 4 \ ~ r 

SHatlHT, ypaEHeHHe (2) HUeeT ;zte£\cTBHTeJI:&Hwe H paaJIHtlHWe KOpHH. 

ISI. PemHT:& ypaBHilHHe 

l )( - t\ + \ )(- ~ \ ::::.. I . (I ) 

PemeHHe. 

I) llpH X.'"'- \ ypliBHeHHe (I) npHHHuaeT BHlt \- )( + 2.- .)(. :: I> 
oTKy;zta lt., ::. I · 

2) llpH l ~ ')(. L.. ~ nonyqaeu )(-l+l->t '5 \- TOI:llecTllo. 

lriTSK l ~ X .:, ~ ' 

3) IlpH X~ 2. mreeu x-l + )l-~ ==' ' OTKYlt8 >£.~ = .1. . 
OTBeT: I ~ )( ~ ~. , T.e. JIJOC5oe ){ ""?a t\ 11.] HBJIHeTcH pemeHHeu 

ypaBHeHHH 1 1 ) . 

I82. II'«TH ,1le~cT:BneJI:&Hwe KOpHH ypaBHeHHH 

~'i? + ~ 2.-t-X.'-, =- !t. 
PemeHHe. J{JIH J:JJC5oro ~e~cTBHTeJI:&Horo X 

~ lt ~ 11 
+ ~ ~~~ ~ \ + '{£ > ~ ) 

T8K tlTO ;ll8HHOe ypEBHS!We ~e~CT:BHTSJI:&HWX KOpHe~ He HUeeT. 

I83. PewHT:& ypaBHEHHe 
• 1. '\ Jl...' •• u l 

(~x)~" x-a;,..._~+"i. =:i. <I> 
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PemeHHe. OlleBH.ztHo, liTO (I) 6ylJ.eT Bh!HOJUieHo, ecJIH JlVI6o to")~:: I 
1 

T.e. rrpH ')1.::.~\i..Jt, K:O,i:\,'!:~, ... 
. 2- ? . '0 

JIH60 ~ )( - "1[ ~ X + .l_ : • (2) 

~3 yp8BH8HHH (2) H8XO,ZtHW: 

cL·.. 7i 6\K-
a) 7""">'=\ t liTO ;!;88T )£:'"'£+A ~ -He ITO.zt:~O,ll;HT, 'l'8K K8K 

npH 5THX 3H8lleHHfiX )( HMeeM UY:> >(. = 0 j 6) .A::Yvi"'- X ::.. ~' 
liTO ,Zt88T j.-.::::. (-\)" JS_ + \<:1\ 1 \(.-:::: 0 1 ±:I 1 "'!:.2., ••. 

b 

OTBeT: )l; ~K X ) :X. :. (-\) ~Jf + k J\ , \(.::0' ± l ,±~, ... 

184. PemHTb ypa:sHeHHe 

~ x+ II +b~+"i i-~>l-tll-6{,tt-f = 6 · (I) 

PemeHHe. YpaBHeHHe (I) neperrHweu B BH.zte 

HJIH 

(2) 

ilpH ycJIOBHH V )l+.l"- 3 9 0 Ha (2) noJiyliKM ~ x+!~ =: 3 ~ 
OTKy.zta )l : l ilpH ycJIOBHH ~ .)l-t-2.

1
- 3 L 0 , T. e. npK .)(~ "t 

COOTHOW8HHe (2) 06p8~88TCH B 'l'O~eCTBO. 

0TBeT: X ~ 1 . 
!85. PemHT» ypa:saeHHe 

!2: ( ~ )( + ~- )t) -+ ) ·{:/'~~-,c.) :::. 'j;) • (I) 

"'l. ,c. -z...- .)( 
PemeaHe. iloJiomtu ..J + J ::. "a . Qqe.BK.ztHa, ""<\ ~ 0. 

Tor.zta yp&BHeHHe (I) npaueT BK.zt 

~~~+ 3~ -\4 :=. 0. (2) 
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KopHH ypanHeHllfl (2): 

'\.1 :.. - ~ ~ - He llO]O{O,l(HT) H ~ ::: ~ ' a • .J 

3J{8tiH~1 3 -J. + 3- )(. :::.. 2_ t OTKY.ll8 )(. = C) • 

0T:BeT: 'j.. = 0 • 

Hepa:Be~cTBa. 

186. PemK'l.D Hopa:BeHCTBO 

l~l~: \) Q.o~O,":J' )(.. 

0 +fi' 
L.. 0. (I) 

PemeHHe. ~~ax xax norapHIPJlxrqecKaH IPYHKI.tHH onpe,lleJieHa ,liJIH ~ ~0 , 
TO 0Jl3 eCT.D 0 L_ )( L.. 1- DO • 

~~tl Q 3H8t1HT, ---:r:;• ';> H, CJI6,liOB8T6JI.DH0 9 H8p8l!8HCTBO (I) SK:BHBB-
• ~+,)l ..to ~ 0 

JieHTBO 60Jiee llpOCTOyY . 1o,'JI "' .C:,. 

TaK K8K OCHO:BaHHe 0..:: 0 I 'T\ 4_ \ t TO :>(.? \ 

187. PemHT.D Hltpa:BeHCTBO +-.... 
( ~ - <VU!.va ") >l 0 > . (I) 

)C.-' 
YKaaaHae. Tax xax \OUt-e.~ x \ 4.Jf ,l(JIH Bcex .z~e«cTBHTeJI:&HYX 

)l t TO 1t -OJte.~ >( ~ 0 . IT OSTOMY Hepa:BeHC'll!O (I) paBHOCHJI:&HO Hepa

:BeHC'fBY ~ "> 0 t KOTOpOe pemaeTCH JierKO. ,.., 
188. PewHT.D H•tpa:Beucuo 

£oct lx- ~) >O. 
()~)( 

PemeHHe. :3TO·HepaBeHcTBo 6y.z~eT HMeT.D uecTo npltl O.liHOBpeMeHHOM 

BWOJIB8HHH CJI·~.ztYillllHX yCJIO:BHI.t 

OL.~'X ..::::1 , X '73. 
Ha rpa!Pf!K8 IPYntltHH ~ = ~ ')( Haxo,liHM c y"leTou Toro, "'TO X >3: 
(cu. p~t~c. IS): 
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JL...'>{ L-.1\ , ti"J': L.... )l L f->t > 

'> -z..-I1t L.... ')(. L.... ...; >' IIJ.._ '·'A. 
!89. PernHTb HepaBeHCTBO 

\~x\L.\~x\ (I) 

PeiUeHHe. CTpOHM rpacpmm '~ymt!.(Hiii "'<! = l ~ X \ H ·~.:: l ~X I . 
(CM,pHc.!6). JlJHl HaXOJK,lleHl.U! 80CI.\I!CC TQtJeK rrepecetteHJil"l rpa1P>1KOB pelli8-

81l TpHrOHOMeTpHttecrtoe ypaBHeHMe \~X\ ==- \~X 1 • 

l1MeeM \ ~)t \;; \ , T.e. t~ "j.. = ± \ · 
0TCJO;ll8 )I. :: ± ')\ + V\. "J\: 1 V\.. "::: 0 I ±. \ J t!~> • · • 

\.4 
113 pMc, !6 ycM8TpVIB8ell, 'ITO HepaBeHCTBO (!) BbJITOJJHfl8"Cfl rip/! 2i18tte-

v - )\ -· 1l 
HHRX A, , B3RTbiX 1.13 UHTepB8JJOB Y\. )'- - ""q" L. ')(. .t._ V\. ~- -\- \:j :1 

V\.-= 0) ± l, ±. ~, ... 
3 4 

!90. qTo 60JJhllle; ~ UJIM {3 ? 

PemeHMe. H3BecTHO, .qTo ec.ill! Q."'.,..~V\.' r,11e a...,\ , ~ "7 \ 

H V\... - !IOJIOlKMTeJibHOe 'Il1CJIO, TO ~ 7 ~ . JIIMeel.l 

(~v:i' ) aa.;:: 4 'i -:::. ~ 5 b , 

~ 0 ) tlo := ~ ~ :;: :t -=t I 

T8!\ 'ITO (~) \'l_ "> \ ~) \2-. 

C.rre;noBaTeJlbHO, ~ ~ ~ • 

!9!. qTO 60J!bllle: £.o<2~ HJIH 2A>s'!Ji ? 

0TBeT. TaK I<8K to~ a.~ -,.Q.o,; :;:: l = eos; ;>eo~; 1 

TO ~~ l / eo~ 2_ . 
, \ ~ Pr~~ I 

!92. qTO 6om,me: ~ ~ ~ HJIH ~a i_ ? 

PemeHMe. l1MeeM ~ \ 

l. 0 .. ~: _ tln ~ ~-~ ~ ~ \- ~ '- · 
~ ~..., 0 7'-J" 



8H8~.11T) ~ Q~ ~ L_ -s ~ ~ 
3 

!93. liTo 6on:;:,u,e: ~ 1r11m X ? 

Pe~eHMe. PacuMOTPMM pa3HOCT~ 
3 ' l 2. ) .X -)t:.>{ X-\ . 

fleTflYl\HO :RHJ~C'Ib 1 qTO 3Ta p83HOCTb MOJY.CT 6hlT~ K8K llOJJOJKHTCJlbHOt\1 T8K 

H OTpcti\3TeJI.cHCA B 38BV!Cl1!.10CT;; OT BCJJI1~.11HH X . rroaTOMy paccuoTp.11M 

11 

" l ')l.t.- \) -;::; 0 

X. l)lz.-\) L 0 . 

)l > O l Jmuo 
XL-\ 70 5 ' 

0Tcro;n,a: 1!.1.11 )( "> \) .11JJ.I1 -\ L Y.. L 0 · 

(I) 

(.t) 
')(.L.. 0 l 
x'"-l L. o 5 

TaKHM o6paaoM 1 ){ ~ / )(. :a o6JiacTHX -\ 4.. )(. 4. 0 1 )( > \ • 
3Haqii!T 1 ){:!. L.. X,. B OOJWOTHX .)(. L, -l J 0~ ')( "'-. \ ) 

r,lle HM88T M8C'IO CJiyqatl (2). 

8aMeqaHJI!e. Pe:temre cTaHOBJIITCH oqeBH.1lHhiM 1 ecJIH nocTpOII!Tl> rparpHKH 
3 

(j;yHKUMti: ~:. )l Ill ~:; ')( (cM.pHc.!7). 

!94. noK838T~ HepaBeHCTBO 

·\ ~ rX. \ + t~ol \ ~ \. 
PeUieHue. Boa:&ueu OKPYJKHOCT:& e,1rrmaqnoro pa.ztH~rca R =.. \ (PHc. I 8) 

11 BblclepeM B Heiii llpOH3BOJll>Hbltl UeHTp8Jll>Hbll1 yroJI 0(_ , ilOCTpOHII ,1\JIH STQ

ro yrJia m:m:!ll cHHyca A M H JJHHHIO KOcH nyc a 0 A . ;l!JJ.11Hhl 3THX JJ.I1HHtt 

OY.z\YT p8BHhl AM ::. \ ')W.. oL \ > 0 A = l ~ oL l . 
B TpeyroJll>HII!Ke cyMM8 ,1\JJ.IlH .1\BYX CTOpOH Bcer;l(a He lleH:&UJe ,ltJJHHbl Tp8T:bett 

cTopoHhl: AM-+ 0 f. ~OM=l, T.e. \ -~ol \ + \ ~o( \ ~ \. 
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Haa6onDwHe H HBHMeH:omHe 3Ha~eHHH ~YHK~HH, 

' 195. Hal1TH HaH60JII>lilee aHa~eHHe ~YHKI.l~TH 

npH KBKOM 8H81l6HHH )l OHO ~OCTHraeTCH? 

Pew6Hl'!6, ,Zl8HH8fl ~yHK~l'IR 6y~eT HM6Tb HBH60JII>Uee 3H8l6Hl'l6 TOr~a, 

Kor~a ee aHaMeHaTenD 6y~eT HMeT.:o HBHMeH:OIUee 3Ha~eHHe. Bbl,neJIHM 11 

3H8M6H8T6JI6 ITOJIHbJH Kll8~p8T 

\-\- ){+ )la. = ( )(."'" ~ y· + \ . 
J_ 

3HBM6H8T6JI:O 6y~eT l'IM6T.b H8HM6li:OW66 3H8~6HHe, p8BH06 Lt t ITpl'l 

X-::-~. CJie~oBaTenDHo, ,naHHaR ~YHK~R 6y~eT npH )t:.- ~ HMeTI> 

H8H60JII>IU66 3H81l6Hl'!6 1 paBHOe ~ , 

196. Hal1TH HaH6oJI:oruee aHalleHHe ~YHK!Uil'l 

~ = ~2.)( + :L l\+~ >i.) . 

llpH KBKOM 3Ha~eHHH X > 0 f: X~ J\.) oHo ~OCTHraeTC!~? 

PeweHHe. ~ueeu . ~ . 

~=~~)1.-t ~l\+~>l)=\-~ )(.+:2~-,t. +~-= 

= lt - l ~~ )L- i ~)l + \) ::: ~- ( ~ x - l) it. . 

HaH60JII>illee aHalleHHe paBHO 4. 0Ho ~OCTHraeTCR npH .J - ll ,..._ ~. 

197. Hal1TH H8H60JI.blll66 3H81l6HH6 ~YHKI.lHH "a= l ~)t+ 4·~-)l r'. 
PelUeHHe. 3anHrueM :IJyHI<I.lHJO 11 BH~e 'U : l . l1au50JII>Iilt' e :< HWW

d 5"+.14·5-lt 
HHe "a 6ylJ,eT HM6Tb rrpH H8HM6H:OlU6M 3H81l6HHH 3H3M6H8T:lJIH, BJ:J,ll8.';;i!,f 

ll 3li8MtH3TeJie ITOJIHbltl Kll8,llp8T, ~M66M 

s')l+4· s-,..= (5)t-T~·rs-)l-4)+~ = 

: l5 \- ~. s-~ ) : + 4 · 
ilOTpe6yeM 1 'lTOCll:J 5 f. "- ~· 5-1..: 0. 3TO 6y,ll6T npH 'i= ~s Sfl._ .• 

0TCIO,ll8 ~ ~:, ~ npl'l )l: &~S'i_ ' 
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198. Hai-iTH HUiMeH:&lllee aHa'lleHHe IPYHK~HH '~ = "J.. + t npM )( :::>0. 
. PellleHHe. ~Me~M )i. + ~ t ~-~-:: {~ -t)\2,,oTKy.zr;a cJie.zr;yeT, 

liTO ~ ~~ ;::: :t_ M ,li;OCTIIIr8eTCff STOT MHHHiofYM ITpH )l = \ " 
)(.. 

I 99. Ha ~TH m Hc50m.lllee 111 H8HM8HI>lllee aHa'lleHHe if>YHK~HH 1\.t :;: 1.. • 
<l '1- +l 

Pelllel!llle. TaK KBK if>YHK~IIIR "a~~) He'lleTHBR, TO e5y}(eM HCKBTI> 

TOm.KO H81H50Jlblllee 3H8'1l8HHe ( OHO, Oll81!11,li;HO, 1IOJIOJtHT81!:&HOe). ~Me ell 
':J.. \ 

\ + )(2: :: lL 1- ~ . ' 
TaK KaK, cor;1acHo peayJI:&TaTY aa;n;a'lllll I98, aHaMeHaTem. 'j.. + '}: npH-

HIIIMaeT H8HMeH:&IUee 3H81leHHe, p8BHOe 2 (1Iplll ')l:' ), TO H811c50JI])lll88 

aHa'lleHHe IPYHI:~lHI t ·~ paBHO ~ • 3Halln, Hai/IMeHI>lllee aaa'lleHHe aToM 

IPYHK~HH paBH<I • I. Ill .zr;ocTHraeTcH oRo npH_ )(=- l . 

200. 11MeeTCff 1IpOBOJIOK8 ,li;JII1Hhl e . TpeCiyeTCH corHyTn ee TBK, llTOe51i 

ITOJiyllHJ!Cff npmroyrOJinHI'IK, Orp8HHllHB81011Ul~ ITO B03MOlltiiOCTH H8He50JI])WYil 

1I1!01Jl8,l(I>. 

PellleHHe. Oc5oaHa'llHM o;n;Hy H3 cTopoH npHMoyrom.HHKa llepea X . 
Tor;n;a ;llpyraH ero cTopoHa Ciy].leT paBHa i .... )( , a ITJIOI!l8.ll:& 

6 :: { i -X ) ){ , (I) 

ITpeoc5pa3yeM HpaByiO 'llacT:o (I) TaK: • 

1 !.-x)Y.;.~- 1 f:.-1·t·)l-t>t~)- €:1._(!-x)~ <2> 
\ ~ lb \ \o -. - lb Lf · 

~3 (2) BH,l(Ho, liTO IPYHK~HR ~ npHHIIIMaeT cBoe HaH60JI])liiee aHa'lleHHe 
(2. e. 

Tt;" 1IPH )( :. 1f • 
SaMe'llaHHe. E1:JII/I o.zr;Ha H3 cTopoH HMeeT ,7.(1!11HY X, = ~ , Tor.na JtJIHHa 

;n;pyroit cTopoiihl npm.wyroJI:&HHKa >( .. = g_ -X, - g_ t ... fl... -4 
3H8'!HT,)(,-:: ')( 1. = 4 , T • e • ITpHMOyrOJihHHK ecTI> KB8,llp8T. !1'rrm, !13 

BCeX npHMOyr,Jm.HHKOB, I/IMeiOIIliiiX O)lHH III TOT lite nepHMeTp, H811CiOJlbiilYHJ 

nJIOIIl8.1li> HMee·~ Kaa.zr;paT. 

7b 



~ = )t + ~ np11 )( ~ O . 
-1)~1,oTKy~a cRe~yeT, 
HHJIYM I!pH )I.. = \ • 

)!... 
He <lJYHKI.tHH I\( :;: 2.. • 

d 'J. +l 
~6TH8ft 1 TO 6y~eM HCKBTL 

, ITOROEHT6HbHOe). Mueeu 

\ 
3H8M6H8T6RD 'j..-\- ~ I!pH-

}(.=' ), TO HaH6ommee 

H8l1!46HMee 3H8~6Hlf6 3TO~ 

)(:: -l . 

'Cff corHyTb ee TaK, ~T06W 

0 B03MOlltHOCTH H8H60JIDlliYIO 

MoyroJIDHHKa ~epea X . 
)(. , a nnoma~b 

(I) 

cBoe HaH6onnmee 3Ha~eHHe 

.X,= ~ , Tor.na ~RHHa 
x,:::~. 
CTb KBa,npaT. Vl'l'!JJ~, 113 

e rrepHMeTp, H811CiOJJblllYJO 

IlocTpOITb rpafPHKH CJie)J.yDUlKX tPY.Il.KJ..lKH. 

201. 

PemeHHe. Hax1 >~HM O,ll3. .l{oJilltHO 6h1Tb , 

~ bt- ]\) 7 0 KJIH ~ ('J\ - X) ~ 0, 

T.e. ~ ~ 4. Q . 3TO BWIIOJIHft6TCft IIpH 

(~\'\.t \) J\ L :-t. L (~~+1) 1\ , (V\ =0, -tl, ±2-, ... ).CI) 
.ll.na )(., y~oBJieTBopallutHX ycJIOllHRM (I), 6y.neu HM8Tb 

'3 = ~ w~~ ~~ l)l-1\). = 3 ~eo~~~-~-. -l-,£--Ji:.->' _ 

= 3 ~.! ~ l){-i\)-:::. ~(.)(-1\) = -SW x. 
CTpOHU rpa<IJKK <lJyllti.tHK "3:.-~ )(. Ha KHTepB8R8X (I) (pHc.I9). 

202. 

~ . 
PemeHHe. O.ll3 X- )l ~ 0 , OTKy~a 

B aTo~ o6RacTH ~~-:::. l (pHc.20). 

203. 
x -\xl 

~ =-x -\x\ · 
PemeHHe. OG'RE CTb cymecTBOBSHHR ':!.. - \ X \ * Q . 

STO B03MOlltHO rrpH X L 0 ' TBK KBK rrpH 3TOM lxl=-X ' PI,3H8~l1T, 

)t-\ ){ \ : ~)l :#= ). IlpH )£ L 0 HM66M "a::. \ 1 (pHc.2I). 

204. 

PemeHKe. 06JiacT» cymecTBOBaHHff 
I 1\.1 - ( CM • PJII C • 22) • 

(} - )-"!. 

• B aTo~ o6nacTH 
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205. ~ ~ \ x -i \ - \ i -X \ 

PerneHHe. TaK K81C \ 1-xl =\X -1\ , TO ')!= \x-1\-\)(-1l ;_ Q, 

PparlJHK tlJYHKI~J.Hl - OGb Q)l. 

206. Ha~Tl1 re oMeTpaqecKoe uecTo TOtJeK, KOOpJU1H8Thl KOTopwx (.X, ~) 
y,a:o:sJieTBOpRKl~ ypaBHeHMJOl .. "A 

5 >l + ~~ i = 3. 5 · (I) 

Pa3Hhle 3a,natJl1. 

207 o !CaKO~ 3JI8K HMeeT Bhlp8l!t6HHe ~ t ~'f..)? 
0TBeT. TaK IWK -!4-1~ ~"t~ \-' 1f , TO ~l~)£) )'Q 

;llJIR B 'ex X . 

H ITOCTpOHTb ~e rpa~HK. 

PerneHHe. B rrpa:so"- t~acTH (I) cJiaraeMhle o6pa3,_,,,., reoMeTp:-rqecKyro 
. 7\ ){ 

nporpecci4KJ co 3HaMeHaTeJieM 4-=-X~ b = ... ""[ · 
l!T06hl cyU~eC'IBOBaJia cyMMa aToi1 rrporpecc~tH, ,ZlOJilKHO Cb!T:r:. l C\1 { L. l , 
T.e. \- ~\ L..l Hmt lx \ L.. ~ • 

UTaK, o6Jiacu. cymecTBOBaHHR ~ ~ L.. ){ 4. ~ 

B 3TOM 06JI8CTH { ~ 
"'A= -

\+)t~1 \+ ~ )l-t-1 
(pHc.23) ~ 
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209. Bb!t{HCJIHTl> ~~ c~ \~ x) . 
PemeHHe. 1/13 orrpe.ztcJieHHR WYHKI~~n1 "(\ = aJC.e. ~){c. re,llyeT, tiTO 

c·L·) 7t"" ~TI 
0Jt£..2$W\ \.~ ~ ::::. ·~ ~ - ~!:: "c\ =- :[ . 

\1-n- :n:. 
B !-18WeM CJIYt{8e ~ ~ 3 h > :t. 14 IIOJI:&30B8TLCR 3Tl!M TOJIC,2leCTBOM 

HeJI:&SR. ITpeo6pasyeM ,2l8HHOe BblpaEeHHe T8K: 

0-Jt.e.~ l~ ~7\): ewt~ (~ l~J\- ~'>].:: 
=OJtL~ [~l- ~ )1 =-~~ (~ ~)==-;. 

210. BhltfHCJIHTb 6ea Ta6mu~ ~ ( ~ 81:}\ ) · 
PeiueHHe • .l{JIR -I J.. "A L 1 HMeeM aJ't42.ig (~"a)-:::.~. , 

l'baeeu QM.~ l~ ~~)f)~~~[~ ((~J\+1:)]:: 
-= ~(~;)=~. 

2Il. BbltfHCJIHT:& 6ea Ta6JIHI.t ~ l ~ ~) · 
. X 

PellleHHe. TaK K8K Q 4. J\-~ L... t t TO . 

O.Jte.~ V-...M ~) = a!\.t.~ t ~ (R-lJ\-~)]~-::OJte.~[~(Jr-'>]=Ji~ 
2I2.0npe.zteJIHT:& t{HCJIO .ztencTBHTen:&HbiX KOpHe~ yp8BHeHH~: 

(I) 

PemeHHe. ITepeniiillleM (I) B BIII.zte \X\ : ~ )(. III ITO ~TPOIIIM rpaqii/IKIII 

cpyHK~Hn ~=.\X\ H ~=~X. (p11Ic.24). 

YpaBHeaHe IIIMeeT .ztBa ;ne~c-TBIIITeJI:&HbiX KopHR ·><., H X.:t , npiiit~eu 

-"I 4 )(., L.. 0 t 0 L. )( ~ ~ III ){I:- )l~ 

2!3. Orrpe.zteJIIIITl> 'lHCJio :ztencTBHTeJI:&HiliX Kopae~ ypaBHeHI1f! 

X wee:~ :>(. = \ (I> 
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PemeHHe. Ta1; KaR )C. =- 0 
'1'0 (I) IIOlltHO 3811HC8!r:& :& liH,lte 

CTpOHII rparpHRH c)yHR~H£1 

He HBnfle~CH ROpHeM yp8BH8HXH (I), 

OJt.et~ )(. = ~ · 

"A =0Jt.et~ )(. ' AJ ~ ~ (PHo.25). 

l'parpHKH nepeceKIIIlTCH :& .ltBYX ~O'IIKSX, CJie,ltOB8'r8JibH~ ypaBH8HH8 H1188'r 

,lt:&a ,11;e£tc'l'liH~eJI:&IliiX KOPHH X, ~ 0 H X.t. :> 0 · 

2!4. JIOK838T:& ~oQeCTBO 

Q.oa. ~ a.. ~e. --
• JloKaaaTeJI:&C'l'BO. Jiluee11 

..1- .. j~o. q, eo.e. oq_ :: a.. o, 

·7f 
215. tleMy paBeH O.Jt£.~ "£ ? 

O!r:&eT. OcSnacT:& ,mpe,7.teJieHHH IPYBK~KR ~:~X eoT:& o~peaoK &l,l], 
~.e. ..,;. \ £: · )(. ~ \ • TaK KaR I .., \ , !rO Blij)azeuHe · 

OJt.e..~ 1£ He HMeeT CllliCJIS. 

2!6. Ha£tTH reOY~TpH~eCROe Y8CTO BepmHH OCTpoyrOJI:&HiiX TpeyrOJI:&BHKOB 

C ,li;8HH!iM OCHOB8 ill811 a_ • 
0TBeT. I10JIOC8 W ~pHHLI Cl t a a HCRJIIl~8HH811 Kpyra, BnHC8HHOrO B STY 

nOJIOCy._:cu. pHc.26). noK838T:& STO. 



217 • TOll:lta KSCSHKH OKpJDOC'l'll, liJIHCIBBOI ll llplUfoyrom.JIJilt 'l'pe)TOJU.-

HIIR, )t8.DI'l' I'IIJIO'l'8HY3Y BS 1180!11, p&BJUie ~ B "A (pB<:. 'Zl) • 

Onpe;~te.DI'l'» nxo~a;~tD ~ 'l'peyroXLHBKa. ~ 
PemeHBe. $ =. l~+-~)l~+~) = X"A+(>l+'A):l.+O.: 

~ 2. 

no Hopelle IT•waropa (~+"A y-= ( )l + o.. )L + l "A+ G._) 

0'fCJ>,11;8· JIOJIYll8811, 'l'fO l "'J.. +"A ) Q.. + 0... ,_ ~ )l "'<\ 

C.11e;~toBa'l'em.Ho, ~ = X "'a · 
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OTBETU vl YIH8AHIDi It BAPHAHTA!v! IIMChhEIIHUX PAEOT 

9r 'j.. = l . s~ 

"'Io. . X -: 1 Q O..l6-o..) 

II. PeUieHHe. Bil3llliCHU :a KBa.ztpaT o6e llSCTH aa.ztaHHoro pa:aeHcTBa 

I2. 

I3. 

~ 0(.. + ~ Ol = W\. . (I) 

OTKy.zta 

.\ + l~oc ·~ oL 
~ ol ... _ .. oL = W\.2.-l 

.~ 2.. 

~cnonnayn :I) H (2), 6y.zteM Hue~b 

- Wl2... -
(2) 

~>oL+·~}ol ::' (~iX+~oL)~~-~Ol(!.o.)~+~~~ 
:: Wl l i- W\.2.ci 1) ; Wll'~~\M.~) . 

OTBeT: ~l {3-ML) 

..J - l(J' 
~--s- ) 
1 . 

:t 
. 

X= g 
5 

(" ::: 0 ~ ± \ , t~ , ... ) 

I4. YKaaauHe, .. 3ocnoJib30li8TbCR Teu, liTO 

IS. -~L (,~ + >'). 
I6. IIocne HecJI>XHWX llliKJia.ztoK nonytli~ 

~ ' ' ~ ~ )(.-~·:d , OTKY.zta t<V) (X+ bO ) =- 2_ 

8To ypaBHe me Y.ztOBJieTBopneTcR npH l(:f +.liO\ H. )(:(11'--I)Jf. 

Ho nocne.ztH.Ifl cepHR He nO.ztXO.ztHT, 'l'aK KSK npH aTHX 3HatleHHRX X 

He cymecTBJeT ~ )( • 
DTBe'l': ), = ~ + !L KJ\ 1 \<.::. o·, £\ ,t ~ , ... 

I7. -i. 
I8. j.. -::.-'l) "(! -;-\0 . 

84 



TO JI6B8fl ll8CT:& )(OK831iB86MOrO COOTHOilleHHfl npHHHMae~' :BH,ll; 

I +~~ol· . _ 
.l(aJiee \ +"' 11.-v...(/.. ::tl+IL~)~o&.-:: ~ol. +-~~: 

,_ ..__.." ~ oL ~ oJ.. 

1~le&-~~ ~~ - ,. - ----~-,:~ - :"tV~..t ~I!; - ~ ~ 
ToE;llecT:so )(OKaaaH67 :L 

20. x='4+"J\, 'f(:o,±t,:r~, ... · 

2!. 0 . 

22, YK838HHe, BOCTIOJI:&30:B8T:r:.Cff CJI6:ztYIOlllHM C:BO!:tCT:BOM TpeJ: TIOCJie,ll,OBa

TeJI:r:.HillX llJI6HOB apHcpM6TH'Il8CKOJ:t nporpeCCHH <l.t 1 O....t 1 ~ : 

a.,_-~ :. ~-C4 . 
23, ~L lot-+~) 
24. ,c..:(1"-+l)~ , )l::~ l1~""\) , .t'::o,±l,~.t, ... 

X+"a • 25. 
>· • 

4~ll~ 
26. X,= 0 1 )l.a. =- 5 · 

27, Pe!ll6HH6, YMHOJKH:B H p83,ll,6JIH:B HCXO,ll,HOe Billp8lK6HHe H8 ~ ~0°, 
TIOJiylJHil ilC-19) 1()0 

(!o..)\4 0° Co'> '&0°~ioo- ~'{0°<!.0!,40~ ~JOD_ 
• 0 ~ ~ ~00 • - .,v"'\ ~- -

~ ~ ~o w t,o : ~ \o0 """"to•-::. ..!.. . 
:l. ~ ~· ~~to· 4 

28 • )l. = (-l) J'+\ ]r + " jt ) \<, ::. 0} ± \ ) ±. ~ J • • ' 

39. $s = ~1tR.2.~ ()(.~~ ~04-: . 
40. \](i . 

41. 

42. 

43. 

Q.+l 
•, \ & 1 b 1 ~ t·· · ~ ',: !11 b ) \~) •.•' 

o~-o .. 1.S' too 0'~ lD -1 L 
Pe·trcHHe~ j.. = l 0 0 • a -::. -::: -t: - )O · 

. too~~~ <lM 
x.-=KJ\, ~=--it"J\ ~ \<..-=o,t\,±.1., .. -
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44. 

45. 

47. 

48. 

49. 

so. 

:} v = 9:.- (~<X_,) . g 

~a..+~:~..·. 
){,: !t I ){:I..:. b. 
X, = 1\ + \<. J\ , )(,_-:::: 1\ + K ~ > t<-= o,±l,±2., ... 

~ ~ .c.-

~ ,_~ " ~tttcnl'tS"-ot.) R. ;}t; . 
(;. 

51. ')(,= £o~~ lt > ){.1.::- ..eo~~ 4 · 
c. - '" 

52. 0. 
s3. x=(!t\(.-t\) ~ _ x-:::(tt~-,)~ , ~=O,±J,~~, ... 
54. ( ~ n e.cv., ()(.) ''h.. • t,.. Cl-- . 

6 ~,.;t ed)=s d-!l.. a 
55. ~ • . 

56. 

58. 

.X,: \0 , X:~..= 0,000\ . 

X=k1\ , \<:0,±\,±~, ... 
l 

59. i . 
60. 3 ~ )(. . 
61. 

62. 

63. 

)( = ~ . 
~lOl-")ta ~ 

~tf> 

X:::: (~t\)7\ ± 1 )~-=O,±f,t~, ... 
72. 14 qacOB H 17 qacOB 30 MHHYT 

73. X=-l. 
7\ l(..·r;- I 

74. X~ (1l'-+\) \{ ) ~= l-\) .l~ + Jt:\1... t. \'l..:::O,±I,tl, ... ). 

75. tD>.>a..e ~ ol... • 

36 

76. 20 qacoB H 25 qac 

77. )(.= 3. 

78. ~-= (~l'+\) 1 

SO. 24 IIHHY!l>l H 48 IIHI 

SI. "/..:. l2.v.+\) Jij

S2. 'J..;; ~Q. 

84. 24 qaca H 24 qaca 

ss. x = 3. 
86. 'i..-= {4~+~)4 

S7. ~~ot . 

S8. I2 KMjqac BXK IS 

S9. ')(. = ~~ !-
90 • .X=(l\\C.·H)l(~ 

91. ~ 
"i:' 

IOO. I2 qacoll H 15 q 

IOI. 1 ~ (ot-
I02. X::::S. 

!03. X= (·l) "-

105. ~ oL. 



76. 20 qacoB H 25 qacoB. 

77. )(=3. 

78. ~-= l~¥-+\) ~ > >t = lt.tY-+\) ~ · (. K.• o,±l,~!t, ... ) . 

80. 24 MHHY~H H 48 MHHy~. 

][. "'f'J\ 1rY-8I. ~ = l2.V..+\) 't ·, )l-:: (-\) "14-\- ~ l \(.eO, -r l ,-1.2., .. ) • 

82. y..;: ~0. 
84. 24 qaca H 24 qaca; HnH 20 qacoB H 30 qacoB • 

85. ){ = 3. 
86. "i..-= (\.\¥\.+~)\.\~ ·, "'A: lOS\~b0°~~ )1.:-\S:\ ~o·~ 
87. ~~oL . tY\-:.(•d:.l ,t2., .. ·). 

88. !2 KM/qac ana !8 KM/qac • 

89. )(. = Q.o~ ;- - \ . 
~· 0 \. 90. x=(4¥--t-\)'-{S>0 ; ll-~<>"+(-\) '!>o·..-,~o1<. L\<.=o,~,-t2r"Y". 

?. 
9I. ""!:" • 

IOO. 12 qacoB H IS qacoB. 

IOI. 

I02. 

I03. 

l ~ (Ol- "!>o0
). 

~:::5. 

X= (-l)"" 1L + Jr~, "= o,±l,i:. ~, ... 
30 s 

104. 45 ~He~ H 30 ~He~ HnH 24 ~Hfl H 72 ~Hfl • 

105. ~ oL. 

87 



I06. PemeHHe: 2.o~)l l')l-"a)=l ~ 
~ • (I) 

Q.oc l>t+~)= 0 
~~~ ' 

. COOTHOmeHHR Me~y >( H ~ , onpe~eRRDmHe 06RaCTb ~OIIYCTHM~ 

sHatleHHl, .6rlJ.YT: ')(.-~ ~o, X.+"a >0 i >t~~o >X ';I*'· 
ITORDSYRC:& 01pe~eneHH8M ROrapH~a, CHCTeMy (I} B 06RSCTH ~onyc-

!l'HM~ SH8ll8iHi )(. H ~ MO%HO SSIIHCBT:& TSK: .r:-
"~+1 

)l"a::.')L-~ ~ x,:R-t , . )C.l.=-- -:-r, 
. • OTKy~a .r: H 

)l + '\.( ':: l M.. :. !::..!! 1\.( - -& + 3 
d 6' ~ da. -~. 

BTOpSR napa SH8ll8HH~)i H ~He BXO~HT B 06R8CT:& ~OIIYCTHM~ 

SHBlleHHit ( x2..- ~ '- L 0 ) . 

0TB8T: )l 0:::: iii! I ~ -::. '?J-'[5 

I07. )(:=kX ·, )l=+?S+~K.J\ l\{.:O,t\,±2, ... ). 

I08. 8 ~Hel • 

no. 

-~C..~~ ~!tol· 
± ~t7n "£, 

X, -== \ ) x .2., ~ -::::. \ D -a ,_ . 

I09. 

0 

)l-::. (b 1<.-\) 5° -, )1.. = l~K +~) bO \\1-:0, ±1,±2,-.). III. 

!!2. 20 M ~ ~ .J.l • 

II4. X.,= b , X~ ::=. ~ • 

IIS. X=(4l(.-l)~ ~ )(-==.('!>kt\)~ (\L-=O,±t,±~, ... ). 

II6. 30 ll8COB • 

II?. - ~(J. 

II8. ' -· ~€, 

oii 



II9. ~=(4\t-\)~ 'J .X=t~K±\)~ (¥-.:O,t\Jt~~···). 

!28. 80 Kujqac H 70 Kujqac • 

no. x, == t H x~ = l.t .' 

13!. )l=(~)(.+\)~ (~=O,±I,t~r'"). 

!32 • 60 KM/ll8C • 

. ·h.. rJ.. fi -2. 
133. ~ ~ -::. :; • 

!34. -1-LX~-3 > X.?S. 

!35. )(.:::.~ kJ\ H :X=(4l'-t\)~ l\(=0t±\,t:2., ... ). 

!36. ~ ro H 5 fo • 
!38. Ha OC'HOB8HHH CBOt!C'l'B8 HepaBeHC'l'B AJifl JIOrapH\{>lWB HUeeu 

~~l. x~-l > l · 

!39. 

140. 

142. 

143. 

0TCIOA8 0 L _L ~- ..L • 
)li--l ~ 

Pemaa: cMcTeuy HepaBeHc'l'B 

~>Q ')L. /I ,_a._, > ~ ...... ;t ;I 

nonyqHu )( > \ + ~ H l - fX L.. )(. ~- 0 · 
OT:se'l': \-.fi L )(. L... 0 *'1 )(. > \ +~ · 

Y.. = (2.1'.+1) ~ ) x= llr (K:O,±I,t.1, ... ). 

l01o H \ S 1o ·. 
4 )(. 2.. 

'-Jg')(.-)4.1. • ' 

){--=- {caK+\) ~ ~ x-== (Sl£.-+>)~ l~::.o,±\,t-1, ... ). 
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I1t4. 4 M/ceK 1.1 3 M/ceK 

I45. '1. 

I46. 0Ji3: X > ~ . 
B o6:r8cTH ~orrycTHMNX 3H8tJeHHLt pemaeM uepaBeHcTBO. iloJiytJHM 

l toa (X.-~) \ ~ 3 . oo,, 
IJTCIO;na: r:loa ()(-~)>3 'OTKy;na x.-~LO,OOI 

60tl 
.11'Jlt1 x L ~ ,oo \ ; 

2' Q.oa l)(.- ~) L..- 3 • 
J "o,, 

0TCIO,ZI8! }(:~:t, ')-( 000 HJI.l1' ')(.. ';> \ 00~' 

Yt~l1'Tb~B8H c6JI8CTh .norrycTHMNX auatJeHH~ )t 6y~eM 11'UeTh 

r) ·~ ~ x t... ~.oo\ , 

2) X~ \00~ . 

147. ")....= K J\ --s 
11' Y=-~ 

~ 

~ 11 T E P A T Y P A 

(\l.:O,±\,±~, .. ). 

I. :J.l1.A6pauoBiltJ 11 M.T.CTapo~y6~eB. C6opHMK aa)latJ no MaTeL!aTMKe 

C 06p83L\8Ml1' pe:aeHHti. Jl, ,1965. 

2. ll.li.AHTOHOB IA.fi.BJ:Jro~crtHit, B.B.HMKHTMH, JJ.H.CaHKHH. C6opHHK aa· 

.naq no aJIOMt:HT8pHo~ MaTeMaTHKe. M., <llHaMaTrHa, I960 r. 

3. l{.C.Eaph16HH M A.K.l1caKoB. CoopHHK 38~811 no MaTeM8THKe ~JIR 8-10 

roraccoB. M., Yt~ne.nr«3, I955 r. 
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4. M.H.B~ro~cKH~. Cnpa~o~HHK no aneueaTapHol uaTeMaT~Ke. 

M., ~HsMaTrHs, 1962 ro~. 

s. A.H.KoJIMoropoB. 0 npo!Pecc!IIH uaTeuaTHKa. M., "CoBercKaR Hayita", 

1954 r. 

6. B.B.Kpe~uap. 3a~a~HHK no anre6pe. M., ~HsuaTrHs, [961 r. 

7. H.H.KpynHKOBCKHI. C6opHHK sa~aq no uaTeMaTHKe ~nH no~roTOBKH 

K npHeMH~ sKsaueHau. Hs~. ToucKoro rocy~apcTBeHHoro YHHBepcH

TeTa. 1963 r. 

8. B.C.Ky~eHKo. C6opHHK KOHKypcHHX sa~a~ no MaTeuaT~Ke c pemeHHHKH. 

~., 11Cy~OCTpOeHH811 1964 r. 

9. B.B.~H~CKH~, ~.B.OBcHRirHKOB, A.H.Tyna~oB, M.H.lliE6yHHH. 3a~atJH 

no aneueHTapao~ MaTeMaTHKe. M., "Hayita", 1965. 

IO. rr.c.Mo~eHOB. C6opHHK aa~aq. no uaTeMaTHRe c aHamsou pellleHR~. 

M., "CoBeTcRa.R uayKa", !959. 

!I. Il.C.Mo~eaoB H C.H.HoBocenoB. lloco6He no MaTeMSTIIKe ;D;JI.fi nocTY

naiO~X B Bys~. 1/ls~aTeJIDcTBO Moc!WBCKoro YHHBepcw~eTa, !966 r. 

12. B.H.MaTBeeBH H.M.MaTBeeB. C6opHHK sa~aq no M8Tt:MaTmtA. 

IIIMSTe.iThCTBO KasaacKoro yHHBepcHTeTa, !965. 

13. M.K.lloTanoB, H.X.PoaoB, r.B • .l{opo@eeB. KpaTKOe nilC06He no M8Te

M8THKe ~R.fi nocTynaiO~ B MOCKOBCKH~ YHHBepCHTeT. 1/ls:ztaTeJIDCTBO 

MOCKOBCKOrO YHHBepCHT6T8 1 1964. 

!4. K.Y.maxHo. C6opHHK aa~aq no uaTeMaTHKe. lloco6He :ztnR ytJHTene~. 
]., Yqne~rHs, 1956. 

IS. K.Y.lliaXHo. KaK rOTOBHTDCfl K npHeMHYM aKSaMeHau s BY3 no MaTeua· 
THKe. MHHCK, "B.wcmaH mKona", I 965 r. 

PyKorrHcb nocTynHna B H3AaTeRbCKHll OTAen 

I Mapra 1968 roAa• 
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