














































































































liJ:c i t el n. ( s 8 ) ; 
Okn.o l.; 

cn.d; 
{ Ilpo:c;c;11; yp,;i. põ!.CT,[C 'I'õl :c:,;i.p .aMC 'I'p0l5 ;ll;l5Hr õl'I'C.J[f.1 

P:coccdu:cc R,;i.schct( V,;i.:c U,f1,3ko:c,n.2,bctt,;i.::cc,;i.l); 
bcgin. 

{ if ( fl.>fn.) ,;i.n.d ( 3ko:c<3ko:cZ,;i.d-5) thcn. bcgin. fl.: =fl.+dcl f; U: =U+Un./ 5 ; cn.d ;} 
if U>Un. thcn. U:=Un.; 

{ if (RczUkl [ i ]<O) ,;i.n.d ( 3ko:c>3ko:cZ,;i.d-2) thcn. U: =U-Un./ 20;} 
if U<=l.O thcn. U:=l.O ; 

U5 : =U4; 
U4:=U8 ; 
U8:=U2; 
U2 : =Ul. ; 
Ul.: =U; 
U: =(Ul.+U2+U8+U4+U5 )/ 5; 

(* w:citc({I'X, }fl.: 4: 2,' ',U : 5: 2,' ',Sko:c: 8: 2,' ',Put : '7 :2 ,' ') ;*) 
Potok:=0_9ó*U/(4_44*fl.*liJvf*Kob); 
Bd: =0 _"'/0'78*p*Potok/(Ds:c*ls:c,;i.s); 
Bz:=8_l.4l."'/*Bd*Ds:c/(bzub*Ns*Kst); 
if Bz>l..ó thcn. 

Hd : =-65ó50+86000*Bz 
clsc 

if (Bz >=l..2) ,;i.n.d (Bz<=l..ó) thcn 
Hd:=Bz/(0.002962*Bz*Bz-0.00l.09*Bz*Bz*Bz-0.0008"'/*Bz*Bz*Bz*Bz) 

clsc 
Hd: =ól.O*Bz ; 

kmu : =Hd/ ( ól.O*Bz); 
Fdcl : =0.6*Bd*dclt,;i.*Kdclt.;i.*1000; 
3'WY!F : =2*Fdcl*kmu ; 
lmu : ""ml.*3'WYIF/(0.9*p*liJvf*Kob); 
i f f l.>fn. thcn. 

Md : =Pot ok*Potok*ml.*4.44*4_44*liJvf*liJvf*Kob*Kob*fn.*(R:cp/ bctt.;i.)/ 
(ó.2684*(X:cp*X:cp+R:cp*'R:cp/(bctt,;i.*bctt,;i.))) clsc Md : =Kn; 

if U<=l.O thcn. Md:=50; 
if RczUkl[i]<O thcn. Md:=50 ; 
l:cp: =L 4l.42*Md/ (p*ml*liJvf*Kob*Pot ok*O. 965); 
l.;i. : =Pst*(Potok/PotokN) *(Potok/PotokN) *( fl./ fn.) *sq:ct ( fl/ fn.)/ (ml*Un.)+ I:cp*O _ 965 ; 
l:x: : = Imu+ 1 :cp *O - l. "'/ 4 ; 
ldv : =sq:ct ( l,;i.*l,;i.+ l:x:*l:x:); 
if (RczUkl[i]<O) .;i.n.d (3ko:c>3ko:cZ,;i.d-2) thcn. ldv : =l.O; 
e o f i : = 1 ,;i./ 1 dv ; 
Itcp : ""ml.*ldv*Kdv{l.0}/(2*cofi*K:c:cp); 

{ Itcp2 : =( Ip:c+ Itcp )/ 4;) 
if Itcp2 >l.0000 thcn. Itcp2 : =l.OOOO; 
Ip:c: =Itcp2; 
Itcp2 : =( lp:c+ Itcp )/ 4 ; 
if ltcp2<0 thcn. Itcp2:=0; 
Ptc3 : =U*Itcp2/(Kgcn.*l.000) ; 
Ty,;i.g.;i.:=mu*Kdv*2{*l.O}*Md/Dk; 
UdTy.;i.g : =J:y,;i.g,;i./ (LocM,;i.s+M.;i.s3os) ; 
Ud3opLoc:=l.9.ó4+0_096*3ko:c+0.0029*3ko:c*3ko:c; 
OsUd3oV,;i. : =(ó . 6'7+ (29.48+0 . 96*3ko:c+0.0245*3ko:c*3ko:c)/2l..4)* 

V,;i.g4/0bKolV,;i.g+(ó.6'7+('76.46+0.9*3ko:c+0.020ó*3ko:c*3ko:c)/2l..4) 
*V,;i.gó/ObKolV,;i.g+(ó _6 "'/+(56 . 9+0 .8 '78*3ko:c+0 .020ó*3k o:c*3ko:c ) / 
2 1.4)*V,;i.g6/0bKolV,;i.g; 

3opLoc : =Ud3opLoc*LocM.;i.s ; 
3op3os:=OsUd3oV,;i.*M,;i.s3os; 
3opPo : =3opLoc+3op3os ; 
Ud3opPo : =3opPo/(LocM,;i.s+M.;i.s3os) ; 
ksi :=0 .26+ 8/(50+ 2 0*3ko :c)-0 _0 00"'/*3ko:c ; 
Ty,;i.gõl.P:c :=ks i*LocM,;i.s*9 6 l.O/(Lo cM.;i.s+M,;i.s3os) ; 
Sko:cP:c : =Sko:c; 
if ldv>15*1n.f thcn. 3ko:c :=3ko :cP:c 
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cl5c 
3ko~:=3ko~+0.0084*(UdTy•g-Ud3opPo-9.8i*P.cz1Jlt:l[i]-P~1Jlt:lRcz[i]*9.8i+ 

Ty•g•To~); 

Put:=Put+(3ko~P~+3ko~)*i0/(2*8ó); 

n2:=3ko~*w.i/(O.i88*Dk); 

if n2<=0 thcn n2:=0; 
if 3ko~<=O thcn 3ko~:=O; 
f2:=fi-n2*p/ó0; 
bctt.k:=~~p*(i+T•ui)/(X5*(i+T•u2)+X~p); 

f2k:=bctt.k*fn; 
bctt•:=f2/fn ; 
Ptcp:=Ptc3/2; 

c•5c g of 
ioo: bcgin 

if Itcp<O thcn Ptcp:=200; if Ptcp>2000 thcn Ptcp:=2000; 
Ptcp2:=Ptcp*Ptcp; Ptcp8:=Ptcp*Ptcp2; Ptcp4:=Ptcp*Ptcp8; 
Ptcp5:=Ptcp*Ptcp4; Ptcpó:=Ptcp*Ptcp5; Ptcp?:=Ptcp*Ptcpó; 

obkol : =8.óó0óc-i9*Ptcp?-2.958óc-i5*Ptcpó+9.?i82c-i2*Ptcp5-
i.óóóóc-8*Ptcp4+i.sg33c-S*Ptcp8-0.0 088 ó5ó*Ptcp2+ 
2.4ió9*Ptcp+is?.Oi; 

if obkol<200 thcn bcgin Ptcp:=200; obkol:=200; cnd ; 
obkol2:=obkol*obkol ; obkol8:=obkol*obkol2; 
obkol4:=obkol*obkol8; obkol5:=obkol*obkol4; 
topcikl:=(-i.4498c-i2*obkol5+4.ó?82c-9*obkol4-5.?92c-ó 

*obkol8+0.00849?5*obkol2-i.iioi*obkol+822.85)/2200 ; 
if topcikl<O thcn topcikl:=O; 

cnd ; 
200: bcgin 

if Itcp2<0 thcn Ptcp:=iSO; if Ptcp>i850 thcn Ptcp:=i850; 
Ptcp2 : =Ptcp*Ptcp; Ptcp8 : =Ptcp*Ptcp2; Ptcp4 : =Ptcp*Ptcp8 ; 
Ptcp5 : =Ptcp*Ptcp4; Ptcpó : =Ptcp*PtcpS ; Ptcp? : =Ptcp*Ptcpó; 
obkol : =2.5808c-i8*Ptcp?-i.sii4c-i4*Ptcpó+8.ó55c-ii*Ptcp5-

4.?202c-8*Ptcp4+8.5i5ic-5*Ptcp8-0.0isia *Ptcp 2+ 
8.8?5ó*Ptcp-i9.22ó; 

if obkol<800 thcn bcgin Ptcp:=iso; obkol:=800; cnd; 
obkol2:=obkol*obkol ; obkol 8: =obkol*obkol2 ; 
obkol4:=obkol*obkol8; obkol5 : =obkol*obk ol4; 
obkoló : =obkol*obkol5; 
topcikl:=(8.4ióSc-i?*obkoló-i.i2ó8c-i8*obkolS+i . ?884c-9*obkol4-

4.ióiic-ó*obkol8+0.0040 28*obkol 2-
i.8ó92*obkol+soi.oi)/2200; 

if topcikl<O thcn t opcikl : =O; 
cnd; 

8 00 bcgin 
if Itcp2<0 thcn Ptcp : =ioo; if Ptcp>909 thcn Ptcp : =909 ; 
Ptcp2:=Ptcp*Ptcp ; Ptcp8:=Ptcp*Ptcp2 ; Ptcp4:=Ptcp*Ptcp8 ; 
Ptcp5 : =Ptcp*Ptcp4; Ptcpó:=Ptcp*Ptcp5; Ptcp?:=Ptcp*Ptcpó; 

obkol : =-2.2502c-i2*Ptcp5+ó. 8 45 8c-9*Ptcp4-ó. 899 2c-ó*Ptcp 8+ 
0.0028?2*Ptcp2-0.058ó5i*Ptcp+295.9?; 

if obkol<200 thcn bcgin Ptcp : =ioo; obkol:=200; cnd; 
obkol2:=obkol*obkol; obkol8:=obkol*obkol2 ; 
obkol4:=obkol*obkol8; obkol5 : =obkol*obkol4; 
topcikl:=(-2.9ó8?c-i2*obkol5+8.ó?i9c-9*obkol4-i.oio?c-S*obkol8 

+0.00ó0552*obkol2-i . 98ó4*obkol+52 8.22)/2200; 
if topcikl<O thcn topcikl:=O; 

cnd ; 
400 bcgin 

if Itcp2<0 thcn Ptcp : =ioo ; if Ptcp>5 88 thcn Ptcp : =588 ; 
Ptcp2:=Ptcp*Ptcp; Ptcp8:=Ptcp*Ptcp2; Ptcp4:=Ptcp*Ptcp8; 
Ptcp5 : =Ptcp*Ptcp4; Ptcpó : =Ptcp*Ptcp5; Ptcp? : =Ptcp*Ptcpó ; 

obkol:=8.2óiSc-iS*Ptcp?-8.iO?Sc- i2*Ptcpó+8.299ic - 9*Ptcp5-
4 .50 ó5c-ó*Ptcp4+0 .0 0i8 9ió*Ptcp8-0 .2 4249*Ptcp 2+ 
28.i?i*Ptcp - Sió.i2; 
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if obkol<800 thcn bcgin Ptcp : =lOO; obkol:=800; cnd ; 

obkol 2: =obkol *obkol; obkol 3: =obkol *obkol 2; 
obkol 4 : =obkol *obkol 3; obkol .S: =obkol *obkol 4; 
topcikl:=(9.??9c-l8*obkol.S-8.893lc-9*obkol4+4.2l88c-r5*obkol3 

-0.00 2 0?84*obkol2+0.lr5lr58*obkol+2r5 8. 4 8)/2200; 
if topcikl<O thcn topcikl : =O; 

cnd ; 

cnd; 
(* wi:itcln({I'X, }f2: 4 : 2,' ' ,co fi : 2: 4,' ',Potok: 2: 4,' ',Bd : 2: 4,' ' , Bz: 2: 4,' 

k11'1'1 : 2: 4,' 1 , 111'1'1: .S: 2,' 1 , Ii:p : .S: 2,' 1 , Idv : r5 :2,' ', Icl: ? : 2,' 

M:d : r5 : 2,' ' , UdTy.ag : .S : 2,' ' , Ud3opPo : .S: 2,' ' , f2k: 3: 2,' 
n2 : 4 : 2 , ' ' , Ty.ag-.P i: : .S : 2 ) ; 
wi: itcln( ' U=', U:? : 2); i:c.adln; * : 

cnd ; 

BEGIN 
T cxtB .ack Gi: o'lll'\d ( B 1 .ack ) ; 
LM: : =L .a:::tM:o de ; 

2l: Cl i:Sci:; 
{ C~TM!Sõl.HHC ;D;õl.HHlOi: IIOC::i;D;.a 

.a:::::: ign( fc, 'C: \PoD izA:::\D.anPoczd. d.at '); 

I:C5Ct ( fc) ( 
i:c.adln(fc , ObKolU.ag,U.ag8,U.agr5,U.ag4); 
i:c.adln(fc , M:.a:::3o::: , 3koi:Z.ad , U:::kZ.ad); 

Clo:::c(fc); 
{ C~TM!Sõl.HHC ;D;õl.HHlOi: ~.JtC:D:TPOl50::iõl 

.a:::::: ign( fc , 'C : \PoD izA:::\El ccti:,;1.. d.at' ); 

I:C5Ct ( fc) ; 
i:c.adln(fc ,11'1'1, Kdv , DlLoc , L ocM:.a:::); 
clo:::c(fc) ; 

{ C~TM!Sõl.HHC ;D;õl.HHlOi: ~.JtC:D:TPO;D;l5Hr.a 'I'C.Jt _, 

.a::::::ign(f.a , 'C :\PoDizA:::\ElDvig.d.at'); 
I:C5Ct ( f,a) ; 

i:c.adln(f.a , Unl , Inf,Pnd,fn,p,N:::,Dk,:::n); 
i:c.adln(f.a,kpd,cofi,l:::i:.a:::,D:::i:,bz'Ub,i::::,i:i:p) ; 
i:c.adln(f.a , Xi:p,ml,dclt.a,Wvf,X:::,XO,f2n , M:n); 

{ 0IIpC;D;C.JtCHHC ;D;.JtJd:HK IIoc::;;u;.a ) 
Dl3o::::=20 . .S*U.ag8+l?*U.agr5+l4.r5*U.ag4; 
D1Pocz:=D1Loc+Dl3o:::; 

{ C~TM!Sõl.HHC IIpO~,, II"!f'I'K 
:::t l : = ' H.aJtMH'I'C :D:.Jt.aJS:mJ.CY, T,C'I'O i:.M o e Yll(C e 'I'l5H'I'!:I ;D;l5Kl!IC:tm:c : ' ; 
:::t2: =· 
:::t8 : =· 
Okn.a(:::tl,:::t2,:::t3); 

<Y:> - IIO HCCIIpl!MJICHHOM"!f IIpO~ II"!f'I'K ; 

<N:::- - IIO CIIpl!MJICHHOMY IIp O~ IIY'I'K 1
; 

{ OT:D:pM'I'KC 

e: =i:c.adkcy 
'lll'\til ( e in [ 'y' , 'Y', 'n', 'N']) ; 

c.a:::c e of 
'y ' ' 'y ' : b e g in 

.a::::::ign(fv, 'C : \PoDizA:::\pi:ofil . d.at' ); 
I:C5Ct ( fy) ; 
i:c.adln(fv , m) ; 
i: =l; kkk : =l; 
whil e not EOI'( fv) .and ( i<=>m) do 

bcgin 
i: e .adl n ( fv, 1 [ i ] , i: .ad [ i ] , D 1 Rd::: [ i ] , ult 1 [ i ] ) ; 
RczL[ i]: =l [ i]; RczUkl [ i]: =Ukl [ i]; 

If DlRd::: [ i ] <=O 
thcn Pi:UklRcz [i] :=O .O 

cl:::c 

if DlP o cz<=D lRd:::[i : 

1. 

' 
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inc ( i: 
cnd; 
el o ==e ( fv ) ; 

cnd; 
'n ' , 'N ' : b e g in 

t:hcn P:clJklRcz [ i]: =700/ :c,;i.d[ i] 
C l !:'C 

P:clJklRcz[i]:=(700/R,;i.d[i]*DlRd:::[i]l/DlPocz; 

•==== ign( fo, 'C: \PoD izA:::\ Sp:cP:cofA. d,;i.t:'); 
:cc:::ct: ( fo); 
:cc,;i.dln( fo ,ro); 
i:=i; kkk:=O; 
whilc not: EOI'(fo) ,;i.nd ( i<=>m+i) do 

bcgin 
:cc,;i.dln(fo,RczL[i],RczlJkl[i],P:clJklRcz[i]); 
inc ( i: 

cnd; 

cnd; 
cnd; 
Okno2; 

clo:::c(fo); 

y~~TC MOILÇHOC'l'ZI HCUO.Jttl3YCMOro ;JJ;H3Cnn '); 1Xl:c i t: el n ( ' 
1Xl:c i t: el n ( ' 
1Xl:c i t: el n ( ' 

lnn ~Toro H~TC: i - ;ii;nn ~KÓop• ;JJ;H3CXn ll80E 1
)( 

2 - qn3on, 3 - qn8oE, 4 - ion3oz... 'l; 
:ccpc,;i.t: e: =:cc,;i.dkcy 

'llTt.t: i l ( e in [ ' i ' ' ' 2 ' ' ' 3 ' ' ' 4 ' ] ) ; 

bcgin 
Bxópõl.H ;JJ;H3C.Jttl =• ll80E '); 
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w:c it:cln( ' 
w:c it:cln( ' 
w:c it:cln( ' 
g:=ioo; 

HOMHHõl.JttlHõln MOILÇHOC'l'ZI ;Jl;H3Cnn 2080 ~B~ ') ; 
M~cHMõl.JttlHKC oóopoTK ~oncHT.i:õl.Toro ~,;i.n• 850 oó/l"rl:m.[ '); 

1 2 1 

1 3 1 

'4' 

cnd; 
bcgin 

w:c it:cln( ' 
w:c it:cln( ' 
w:c it:cln( ' 
g : =200; 

cnd ; 
bcgin 

w:c it:cln( ' 
w:c it:cln( ' 
w:c it:cln( ' 
g:=300; 

cnd ; 
bcgin 

w:c it:cln( ' 
w:c it:cln( ' 
w:c it:cln( ' 
g:=400; 

cnd ; 
cnd; 
:cc,;i.dln; 

{ Põl.CT,EC ~ 
1Xl:c it:cln ; 

Bxópõl.H ;ii;H3c.Jttl =• qn3on 'l; 
HoMHHõl.JttlHõln MOUQ'iOC'l'ZI ;JJ;H3cnn i390 ~B~ ') ; 
M~cHMõl.JttlHKC oóopoTK ~oncHT.i:õl.Toro ~,;i.n• 750 oó/t.Ga:! '); 

Bxópõl.H ;ii;H3c.Jttl =• qn8oE '); 
HoMHHõl.JttlHõln MOUQ'iOC'l'ZI ;JJ;H3cnn 909 ~B~ ') ; 
M~cHMõl.JttlHKC o~opoTK ~oncHT.i:õl.To ro ~,;i.n• 750 o~/l"rl:m.[ '); 

Bxópõl.H ;ii;H3c.Jttl =• ionaoz... 'l ; 
HoMHHõl.JttlH•n MOUQ'iOC'l'ZI ;JJ;H3cnn 588 ~B~ ' ); 
M~CHMõl.JttlHKC º~ºPº™ ~OXCHT.l:õl.TOro ~õln- iooo o~/"'1KH: ') ; 

1Xl:c it:cln( ' 
1Xl:c it:cln( ' 

Pc3y.JCtiTõl.TK p,;i.cT,EcT•'l; 
lnn upc~p,aw;cHHn CT,ECT• H ~HÃO;JI;• ~ uporpõ1.MMy 1

, 

Rc,;i.dln ; 
Oknoi; 
kk : =o ; 

20: If kk=O t:hcn 
bcgin 

• H~Tc ~n~J:lll.[Y BB on • l ; 

A:::::: ign( I'D, 'C: \PoD izA:::\RczPo czA. d,;i.t: ') ; 



{ end 
el::e 

hegin 

A::::ign(I'R, 'C : \PoDizA::\z:ezult,;i..d,;i.t '); 

Rewz: ite ( I'D); 
Rewz:ite(I'R); 
Okno2; 

UJz: i t el n; 
UJz: i t el n ( ' 

UJz: i t el n ( ' 

Oknol.; 

Clo::e(I'D) ; 
Cl o::e ( I'R); 

' ~l!J:oKeM:H~ ' ) ( 
nl!J:oKeM:He noe3~a 0~ 1 , 

CT~ A'l; 

A:::: ign( I'K, 'C : \PoD izA::\RezPoezB. d.;i:t; ') ; 

A:::: ign( IT, 'C : \PoD izA::\ z:ezulth. d,;i.t' l; 
A:::: ign( I'L, 'C : \PoD izA::\ ::pz:pz:ofh. d.;i:t; ' ); 
Rewz:ite(I'K); 
Rewz: ite ( IT); 

Rewz: ite ( I'L); 
foz: i:=l. to m div 2 do 
hegin 

PI: : =Re zL [ i 1 ; Re zL [ i 1 : =Re zL [ m+ l. - il ; 
RezL [m+l.- i]: =Pz:; Pz:om : =RezlJkl [ i]; 
RezlJkl[i]:=-RezlJkl[m+l.-i]; 

RezlJkl [m+l.-i] : =-Pz:om; Pz:om: =Pz:lJklRez[ i] ; 
Pz:lJklRez[i] : =Pz:lJklRez[m+l.-i]; 
Pz:lJklRez[m+l.-i]:=Pz:om; 

end ; 
if ( (m) mod 2 )<>0 then 

RezlJkl [ ( (m) div 2)+l.]: =-RezlJkl [ ( (m) div 2) +l.] ; 

wz: i t el n ( I'L , m ) ; 

end; 

roz: i:=l. to m do 
wz:iteln(I'L,RezL[i]:l.2,RezlJkl[i]:l.0:2, 

Pz:lJklRez[ i]: l.O: 2); 
Okno2 ; 
UJz: i t el n; 

UJz: i t el n ( ' 

UJz: i t el n ( ' 

Oknol. ; 

P ,;i.c-r..:e ~ n,;i.p õl.Me TP O!! 1 
, 

' ~l!J:oKeM:H~ ' ) ( 
nl!J:oKeM:He UOe3~a 0~ 1 , 

' no~cT~ E') ; 

Uz:em : =O; Put : =O; Skoz: : =O . Ol.; SilO:: : =l.? . 5; Ty,;i.g,;i. : =O; R,;i.::Enez::=O; U : =O; 
EnRec : =O.O; DlinOh:=O; lJklOh : =O; lJklUch:=SO; Put : =O.O; Ipz: : =O.O; vv : =O ; 

r o z: i : =l. t o m+ 2 do DlinOh : =DlinOh+RezL[i] ; Md:=O ; fl. : =O ; Ty,;i.g,;i.Toz::=O ; 

i: =l.; 
PutPz:om : =RezL[i] ; 

{ 06MOTO~ ~O~f~eH~ 

Koh : =o. S'l. ; 
{ ~ reHep•Top,;i. ) 

Kgen : =o. 9 3; 

{ ~ npeo6põ1.30l!õl.Tex~ ~õl.CTOTlC 
Kz:z:p : =0 . 9; 

{ +õ1.3HOe Hõ!.npo'OieM:He ~l!Hrõl.TeX~ 

Un : =Unl/l. . ?3205 ; 
{ RoMHHõl...Ja>HKH Mõl.rKHTHKH noTo~ ~l!Hrõl.Tex~ 

PotokN : =o . l.09; 
{ Ko~t~eH~ 3õl.UOXHeKH~ CTOl.XH ) 

K::t :=O. S'S ; 
{ Ko ~ t~eH~ K,;i.p Tep ,;i. l 

Kdelt,;i. : =l. . 38; 

{ IloTepH !! CTOl.XH CTõl.TOpõl. 
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P::t: =900; 
{ Ilpc~C.Jt:ZiH•~ M•cc• COCT.ui• ) 

M:•::So::PI:: =1.5000; 
{ P•c~c~ ~cuoMor•TC.Jt:Zin:tCll: ucpcMc:H:H:lOi: 

T•ul.: =x::/XO; 
T •u2 : =x I:p/ X O ; 
T •u: =T •ul. +T •u2+T •ul. *T •u2 ; 
b:: : =I::: * ( l. +T •u2 ) ; 
e:: : =xO*T•u ; 
d:: : =I:::/XO; 
e::: =1.+T•ul. ; 
chi::l. : =c::*c::*::n/I:I:p+c::*c::*I:I:p/::n; 
zn.:i.ml.:=(b::*b::+c::*c::)*::n/I:I:p+(d::*d::+c::*c::)*I:I:p/::n+2*I::: ; 
1Jn3tI: : =lJn*::qI:t ( chi::l./ zn.:i.ml.); 
Sk o I: : =O _ O 2 ; 
1Jd3opLoc:=l.9.64+0.098*3koI:+0.0029*3koI:*3koI:; 
0::1Jd3oU• : =(ó.8?+(29.43+0.98*3koI:+0.0245*3koI:*3koI:)/21..4)* 

U•g4/0bKolU•g+(6.8?+(?8.48+0.9*3koI:+0.0206*3koI:*3koI:)/21..4) 
*U•gó/ObKolU•g+(6.8?+(58 . 9+0 .3?3*3koI:+0 .0206*3k oI:*3koI: )/ 
21..4)*U•g8/0bKolU•g; 

3opLoc:=1Jd3opLoc*LocM:•::; 
3op3o:: : =0::1Jd3oU•*M:•::So::PI: ; 
SopPo : =SopLoc+SopSo::; 
M:d : =SopPo*Dk/(1.6*2*rmi); 
fl. : =0.2; 
Idv:=8000; 

'(i)hilc Idv>2.S*Inf do 
bcgin 
•lph• : =fl./ fn; M:p: =Mn; M:d : =Mn; 
bctt• : =•lph•; 
chi::2 : =(b::*b::+c::*c::*•lph•*•lph•)*bctt./I:I:p+ 

(d::*d::+c::*c::*•lph•*•lph•)*I:I:p/bctt•+2*I:::*•lph• ; 
zn.:i.m2 : =(b::*b::+c::*c::)*bctt./I:I:p+(d::*d::+c::*c::)*I:I:p/bctt•+2*I::: ; 
lJ: =1Jn3tI:*::qI:t ( ( chi::2/ zn.:i.m2) *M:d/M:p); 
f2 : =bctt•*fn; 
R•::chct(1J,fl.,3koI:,n2,bctt•); 
M:p : =M:p -M:p/ 8 ; 
fl. : =fl.+O. l. ; 

SkoI: : =o ; 
cnd ; 

LT o I: : =2000{0.006*3koI:Z•d*(LocM:•::+M:•::So::)*8/6.SKdv}; 
Rcpc•t 

if (DlinOb-LToI:)>Put thcn 
bcgin 

If Put>PutPI:orn thcn 
bcgin 

i : =i+l. ; 
PutPI:orn : =PutPI:orn+RczL[i] ; 
lJkl 1Jch: =lJkl Ob ; 

cnd; 
PutTck : =Put+RczL[i]-PutPI:orn; 
lJkl Ob: =lJkl 1Jch+Rcz1Jkl [ i] "'PutTck/ 1.000; 

Cl I:3CI: ; 
i f f 1.< =fn thcn 

bcgin 
dclf:=0.95?*1J::k2•d*rnu/Dk; 
if SkoI:>l. thcn 

bcgin 
M:d : =M:d+M:n/ 5 ; 
if M:d:>Hn thcn M:d:=Mn; 

cnd cl::c M:d : =Mn ; 
1Jx :=1J; fl.x : =fl.; 

if 3koI:>3koI:Z•d+2 thcn 
bcgin 

dclfx:=dclf; 
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{ 

{ 

delf4 : =delf; 
delf : =O ; 
1J4: =lJ ; fb : =fl.; 
Sko1:2:: =Sko1:1.; 
Sko1:1.: =SkoI: ; 
if Sko1:2:>Sko1:1. then 

begin 
z z : =z z+ 1.0 ; 
Md : =Md/ zz ; 
MA : =Md ; 

end 
el :;e 

begin 
zz : =zz-1.0 ; 

vv : =o; 

if zz<=l. then zz:=l.; 
Md: =MA/ zz; 

end; 
Md5: =Md4; 

Md4: =Md8; 
Md8 : =Md2:; 
Md2:: =Mdl. ; 
Mdl. : =Md ; 
Md : =(Md5+Md4+Md8+Md2:+Mdl.)/5; 

if Sko1:>Sko1:Z-d+ 8 then 
begin 

To1:Del : =PutP1:om-Put; 
if To1:Del>l.Ol.O then To1:Del : =l.OOO ; 
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if To1:Del<900 then To1:Del : =l.OOO; 
Ty-g-To 1::=-Ty-g-To1:-~:;((-40.S5*(Sko1:*Sko 1:-Sko1:Z-d*Sk o 1:Z-d) / T o 1:Del 

-(1JdSopPo+P1:1JklRez[i]*9.Sl.+RezlJkl[i]*9.Sl. ll l; 
end; 

end 
e 1 :;e 

begin 
if vv=O then begin 
vv : =>vv+ l. ; 
if delf >2:*f2:n then 
fl. : =n.2 *p/ óO+del f ; 
Ty_g_T o 1: : =O ; 

end ; 
-lph- : =fl./ fn; 
bett- : =f2:/ fn ; 

lJ : =lJ4 ; fl. : =fb; delf:=delf4 ; 

del f : =2:*f2:n; 

chi:;2: : =~:; ( (b:;*b:;+c:;*c:;*-lph-*-lph-) *bett-/ I:I:p+ 

end; 

( d:;*d:;+e:;*e:;*-lph-*-lph- ) *1:1:p/bett-+ 2: *%::;*-lph- ) ; 
zn~2:: =~:; ( (b:;*b:;+c:;*c:;) *bett-/ I:I:p+ ( d:;*d:;+e:;*e:; ) *1:1:p/bett-+ 2: *1::; ); 
lJ : =1JnSt1:*:;q1:t ( chi:;2/ zn~2) *:;q1:t ( ~:; (Md/Mn)) ; 
if lJ>lJn then lJ : =lJn ; 
R-:;chet ( lJ , fl. , Sko1: ,n2:, bett-) ; 
end 

e 1 :;e 

begin 
delf : =0.95?*1J:;kZ-d*mu/Dk; 

Md : =P otok*P otok*ml.*4 . 44*4. 44*Ulvf*Ulvf*Kob*Kob*fn* (R1:p/ bett-l/ 
( 15. 2S84* (X1:p*X1:p+R1:p*R1:p/ (bett-*bett-l ) ); ) 

if Sko1:>Sko 1:Z-d+2 then 
begi n 

delf4 : =delf ; 
delf : =O ; 
lJ4 : =1J ; fb : =fl. ; vv : =l. ; 
Sko1: 2 : =Sko1:1. ; 
Sk o 1:1. : =SkoI: ; 
if Sk o 1: 2>Sk o 1:1. t hen 

begin 
z z : =z z+ 1.0 ; 



end ; 

Md : =Md/ zz; 
Mx: =Md ; 

end 
el5e 

begin 
zz:=zz-lO; 
if zz<=l then zz:=l; 
Md: ::f.h/ zz ; 

end; 
MdS: =Md4; 

Md4 : =Md8 ; 
Md8 : =Md2 ; 
Md2:=Mdl; 
Mdl : =Md ; 
Md : =(MdS+Md4+Md8+Md2+Mdl)/5; 

if (Rezllkl [ i ]<O) õl..Tl.d (!el 2<0) then U: =u+Un/ lO ;} 
if SkoL>SkoLZ•d+S then 

begin 
ToLDel : =PutPLom-Put; 
if ToLDel>lOlO then ToLDel:=lOOO; 
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if ToLDel<900 then ToLDel : =lOOO; 
Ty•g•ToL : =-Ty•g•ToL-õl.b5((-40.6S*(3koL*SkoL-3koLZ•d*SkoLZ•d) / ToLDel 

end; 
end 

el5e 
begin 

-(UdSopPo+PL1JklRez[i]*9.6l+Rez1Jkl[i] 
*9.61))); 

if vv=O then begin U:=ux; fl:=flx; delf : =Q .9S?*U5kZ•d*mu/Dk; en d 
el5e delf : =0.9S?*U5kZ•d*mu/Dk ; 

end; 

vv: =vv+l; 
delf : =0.9S?*U5kZ•d*mu/Dk; 
if del f>{ 2*}f2k{n} then del f : ={ 2*}f2k{n} ; 
fl:=n2*p/ó0+{ 8*} delf; 
Ty•g•ToL: =O; 
if 3koL<3koLZ•d-S then begin U: =u+Un/ lO ; del f : =O. 9S?*U5kZ•d*mu/Dk; 

if U>Un then U: =un; 

if UdTy•g>0.9S*Ty•g.PL then delf : =-delf/ó; 
if Md>Mn then Md : =Mn; 
•lph• : =fl/ fn; 
bett• : =f2/ fn; 

bett.k:=LLp*5qLt((d5*d5+e5*e5*•lph•*•lph•)/(b5*b5+c5*c5*•lph•*•lph•)); 
f2k : =bett.k*fn; 
if Ptep>2l00 then fl :=fl-delf el5e fl : =fl+delf ; 
R•5chet(U,fl,SkoL,n2,bett•) ; 

end ; 
Oknol ; 
loJL iteln(#lO ); 
WLite(' Bpe:M~ ~~mt1en:n~ ') ; 
TextCol OL (L ightGL•y) ; 
loJL i te 1 n ( 'iJL em+ l : ó , ' e ; ' ) ; 
TextC oloL(Yellow) ; 
loJLite(' ~~mt1en:ne ~o ') ; 
TextCol OL (L ightGL•y); 
loJL ite ( i) ; 
TextCol o L(Yellow); 
If kkk>=l then 

'{o)L i te ( 1 y-r.i:•c on: y o ó11-1e:K ~.Jl:HHOH 1 
• 

el5e 
'{o)L ite ( 1 c~~e:H:t:t:OMY y-r.i:•con:y oi:.11-1e:i:i ~.Jl:HHOH 1

); 

TextCol OL (L ightGL•y); 
loJL iteln(PutPLom: ó : 2, 1 M 1 ); 



{ 

TcxtColo4(Ycllow); 
liJ4 itc ( ' IIyn. IIpo:i:°Qr;c~ uoc::;;u;oM 
TcxtColo4(LightG4•y); 
liJ4itcln(P'l.l.t: 8 : 2,' M; '); 
TcxtColo4(Ycllow); 
liJ4 itc ( ' CJ1o:opocn. '); 
TcxtColo4(LightG4•y l ; 
liJ4 itcln( 3ko4: 4: l, ' J1o:M./"L; ') ; 
TcxtColo4(Ycllow ) ; 
US : =U4; 
U4 : =U8 ; 
U8 : =U2 ; 
U2 :=Ul; 
Ul : =U; 
Udvv : =(Ul+U2+U8+U4+US )/ S; 

1 ) ; 

liJ4 itc ( ' H~~cHKc K• :!'.nCJ1o:TPO;D;!5Kr•Tc.nc '); 
TcxtColo4(LightG4•y) ; 

liJ4 itcln(Udvv : 4 : 2 , ' B; ' ) ; 
TcxtColo4(Ycllow) ; 
liJ4 itc ( 1 1l•cTOT• TOJ!o:õl. CT•Top• 1

) ; 

TcxtColo4(LightG4•y) ; 
liJ4 itcln ( fl : 4: 2, ' I':c;; '); 

TcxtColo4(Ycllow); 
if Ptc5 >4400 thcn Ptc3 : =4400; 

PtcS : =Ptc4; 
Ptc4: =Ptc8; 
Ptc8 : =Ptc2; 
Ptc2: =Ptcl; 
Ptcl: =Ptc3 ; 
Ptc : =(PtcS+Ptc4+Ptc8+Ptc2+Ptcl)/S; 
if Ptc<=SO thcn Ptc : =SO ; 

liJ4 itc ( 1 flOUQ":t:OCTZI ;D;K::iC.n_, TCII.n0!5 0 ::iõl 1
) ; 

TcxtColo4(LightG4•y l ; 
W4 itcln(Ptc : 4 : 2, 1 J1o:B'l: 1

) ; 

TcxtColo4(Ycllow ); 
if ltcp2>5000 thcn ltcp2 : =5000; 
15 : =14 ; 
14: =18 ; 
18: =1 2 ; 
12 : =1l ; 
ll:=ltcp2; 
ltcp2v : =( ll+ 12+ 18+ 14+ 15 )/ lO ; 
if ltcp2v<=O thcn ltcp2v : =O; 
if ltcp 2v >2 000 thcn ltcp 2v : =2000 ;) 

if ltcp2v> SOOO thcn ltcp2v : =SOOO cl5c ltcp 2v : =ltcp2 ; 
liJ4itc(' Tollo: T~ro!5 oro rcKcp•Top,;i ' ); 
TcxtColo4 (LightG4•y); 
liJ4 itcln( ltcp2v: 8 : O, ' A') ; 
TcxtColo4(Ycllow) ; 
liJ4 itc ( 1 llHJ!o:.no!5•,, IIO;D;•"Lõl. TOII.nK!5• 1

) ; 

TcxtColo4(LightG4•y ) ; 
liJ4 itcln ( t op c ikl : 2: ó , ' r/KB'l: e') ; 
TcxtCol o4(Ycllow ) ; 
R•5Top : =R•5T op+topcikl*Ptcp ; 
liJ4 i tc ( ' P•cxo;u; To=• ;u;K::;c.ncM: TCII.n0!5 0 ::iõl 
TcxtColo4(LightG4•y ); 
liJ4 itcln(R•5Top/ lOOO : 12 : 2 , ' J1o:r'); 
TcxtCol o 4(Ycllow ); 

1 ) ; 

liJ4 itc ( 1 05opoTM Jlo: O.nCK"Lõl.TOro !5..nõl. ;D;K?.:C.n,, TCII.n0!5 0 ?.:õl 1
); 

Tcxt Colo4(LightG4•y l; 
liJ4 i tc ln ( obkol : 1 2: 2 , ' o 5/MKK' ) ; 
TcxtC olo4 (Ycll ow); 
'iJ4 crn : ='iJ4 crn+ 1 ; 
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if ty•g•<20 then ty•g•:=20; 
ty•g•S: =>t:y•g•4; 
ty•g•4: =>t:y•g•3; 
ty•g•3: =>t:y•g•2; 
ty•g•2: =>t:y•g•l.; 
ty•g•l.: =>t:y•g•; 
ty•g•v:=(ty•g•S+ty•g•4+ty•g•3+ty•g•2+ty•g•l.)/S; 
If kk=O then 

begin 
m4iteln(I'D,V4em:?,Itep2:l.S:2,Put:l.ó:2); 
Del •y( SO); 
m4iteln(I'R,V4em:?,Sko4*3S:l.ó:2,Put*O.l.:l.ó:2,1Jlt:l0b*20:l.ó:2, 

Itep2v*2: l.ó: 2 ,Pte*L 6: l.ó: 2 ,ty•g•v/ 42: l.ó: 2 ,R•:::Top/ l.ó: l.ó: 2); 
Del •y( SO); 

end 
el :::e 

begin 
m4iteln(I'D,V4em:?,IE12:l.S:2,Put:l.ó:2); 
Del •y( SO); 
m4iteln(I'R,V4em:?,Sko4*3S:l.ó:2,Put*O.l.:l.ó:2,1Jlt:l0b*20:l.ó:2, 
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Itep2v*S:l.ó:2,Pte*l..6 : l.ó : 2,ty•g./42:l.ó:2,R•:::Top/l.ó:l.ó:2); 
De l •y ( S O ) ; ) 

end ; 
if Sko4<=0 then Sko4:=0.02; 

If Sko4<=0.0 then 
begin 

Okno2; 
m4 iteln; 
m4 iteln( 1 

m4 iteln( 1 

Re•dln; 
Oknol.; 
Goto l.? ; 

' :c:poc.ne;u;oz;•TZi '); 
no ;u;.»:Cl'ioMy neperony '); 

end ; 
end 

begin 
Okno2; 
m4 iteln; 
m4 iteln( 1 

Oknol.; 
Sko4To4: =Sko4; 
LTMe:x: : =Sko4To4 ; 

Repe•t 

T opMo:iKeHKe ' ) ; 

Sko4P4:=Sko4To4; 
UdSopLoc:=23.S4+0.l.06*Sko4To4+0.0034*Sko4To4*Sko4To4+9.6l.* 

RezlJlt:l [ i] ; 
O:::UdSoV•:=(õ.6?+(29.43+0.96*Sko4To4+0.024S*3.ko4To4*Sko4To4) 

/2l..4+9.6l.*P.ez1Jlt:l[i])*V•g4/0bKolU~(ó.6?+(?6.46+ 

O. 9*Sko4To4+0. 024S*Sko4To4*Sko4To4)/ 2L 4+9. 61.* 
RezlJlt:l[i])*V•gó/ObKolV•g+(ó.6?+(56.9+0.3?3* 
Sko4To4+0.020ó*Sko4To4*Sko4To4)/2l..4+9.6l.* 
Rez1Jlt:l[i])*V•g6/0bKolV•g; 

UdSopT04:=(UdSopLoc*LocM•:::+O:::UdSoV•*M•:::So:::)/(LocM•:::+M•:::So:::); 
To4Sil•Ud :=-(40 .6S*Sko4To4*Sko4To4/(DlinOb-Put)+UdSopTo4) ; 
To4Sil•:=To4Sil•Ud*(LocM•:::+M•:::So:::); 
Sko4To4 : =Sko4To4-0.0034*.b:::(UdSopTo4+.b:::(To4Sil•Ud)) ; 
If Sko4To4<0 then Sko4To4:=0; { w4iteln(To4Sil•Ud:4:4 , ' 

', UdSopTo4 : 4 : 4) ; 4e•dln;) 
Put:=Put+(Sko4P4+Sko4To4)*l.0/(2*3õ); 

U:::k : =(Sko4To4-Sko4P4)/3.õ; 
Itep2: =O; 



{ 

Cl :c3c:c; 
liJ:c itcln(#l.O); 
TcxtColo:c(Ycllow); 
liJ:c i te ( ' Bp cM~ ;D;l5JICl!ICHH~ ' ) ; 
TcxtColo:c(LightG:c•y); 
liJ:c itcln('iJ:ccm, ' e 1

); 

TcxtColo:c(Ycllow); 
liJ:c itc ( ' C1<opocT.l!:I '); 
TcxtColo:c(LightG:c•yl; 
liJ:c itcln( Sko:cTo:c: 4: l., 1 1<M/-r.¡; 1 ); 

TcxtColo:c(Ycllow); 
liJ:c itc ( ' IIyT.l!:I 1

); 

TcxtColo:c(LightG:c•y); 
liJ:c itcln(P'Ut : 8 : 2:, ' M; ') ; 
TcxtColo:c(Ycllom); 
liJ:c itc ( ' To1< rcHcp•Top• TCII.JtOJ503ól '); 
TcxtColo:c(LightG:c•yl; 
liJ:c itcln( Itcp2: : l.2: : 2:, ' A '); 
TcxtColo:c(Ycllow); 
liJ:citc(' P•cxo;u; To=• H• ;D;l5JICl!ICHHC ') ; 
TcxtColo:c(LightG:c•y); 
liJ:c itcln(R•::Top/ l.000 : 12: : 2:, ' 1<r'); 
TcxtColo:c(Ycllom); 
'iJ:c cm : ='iJ:c cm+ l ; 
liJ:c itcln; 
Ptcp:=l.00; ty•g•:=O; 
If kk=O thcn 

bcgin 
liJ:citcln(FD,'iJ:ccm:?,Itcp2: : 1S :2: ,P'IJ.t : ló :2:) ; 
Dcl •y( SO); 
liJ:citcln(I'R,'iJ:ccm:?,3ko:cTo:c*3S:ló:2:,P'IJ.t*O_l. : ló :2: ,1JJi:lOb*2:0:l.ó:2: , 

Itcp2:: ló: 2: ,Ptcp*3 - S : l.ó : 2: ,ty•g./ 42: : ló : 2: ,R•::Top/ ló : ló : 2:); 
Dcl • y ( SO); 

cnd 
el:: e 

bcgin 
liJ:citcln(FD,'iJ:ccm:?,IEl2::1S:2:,P'IJ.t:ló : 2:); 
Dcl •y( SO); 
liJ:citcln(I'R,'iJ:ccm:?,3ko:cTo:c*3S : ló :2:, P'IJ.t*O-l. : l.ó : 2:,1JJi:lOb*2:0:l.ó:2:, 

Itcp2:: ló: 2: ,Ptcp*3 _ S : l.ó : 2: ,ty•g./ 42:: ló : 2: ,R•::Top/ ló : ló : 2:); 
De l • y ( S O ) ; ) 

cnd ; 
'IJ.ntil (3ko:cTo:c<=O) o:c KcyP:cc::::cd; 

If Sko:cTo:c<=O thcn 

cnd; 

bcgin 
Okno2:; 
liJ:c itcln ; 
liJ:c itcln( ' 

liJ:c itcln( ' 

Rc•dln ; 
Okno l; 
Goto l? ; 
cnd ; 

'IJ.nt il (P'Ut::>-Dl inOb) o:c KcyP:cc::::cd ; 

IIoc3;u; :c:pH5KJt Hól 1<0Hc'q:t:[yiq', 
CT~ '); 

Jl .n~ :c:p O ;D; O .JCKC HH~ H.:uN-.iH T C 1 
, 

' 1<.n~muy BB Olt ' ) ; 

l.?: { kk: =kk+l.; 
If kk< =l thcn bcgin U : =O ; Md : =Mn ; P'IJ.t : =O.O; Sko:c :=0-0 2:; got o 2: 0 ; cnd;} 
Clo::c(FD) ; 
Clo::c(I'R) ; 

TcxtModc (LM) ; 
END . 
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3 .8. Ormc 3Milumx np orp aMH PotyagAS 

NN - KOH CTaHTa, w:o BIDHa t.{38 MaKCHMa.TibHY KiJIJ:.Ki CTb p,irurHOK Ha rrep eroHi; 

Dl - i:M a Marney p;oEOKHH p,i.IDIH oK rrep eroHy; 

Uk - iM'a MaCHBY yxH.JtiB p,i.IDIHOK rrep eroHy; 

Rds - i:M a Marney pap,i yciB KpHBHX Ha p,irurHKaX rrep eroHy; 

Dl Rez - iM'a Marney rrpHB ep;eHHX ( crrpaM.TieHHX) p;oEOKHH p;iIDIHoK rrep eroHy; 

UkRez - iM'a MarnBY rrpHBep;eHHX ( crrpaMJieHHX) jOOilliB p,irurHOK rreperoHy; 

DRd - iM'a M:irnBY p;oEOKHH KpHBOJriHi.HHHx p;iIDIHoK rreperoHy; 

P Uk - i:M a Marney rrpHBe p;eHHx yxHJriB Bi p; KpHB oJriHiiliIHX p,i.IDIH oK rr ep er OHY; 

FA - iM'a Jioriqf{oro 4iafuiy p;aHHX aCHHxpoHHoro raroBoro p;BHryHa; 

FE - iM'a Jiori qf!Of o 4iafuiy p;aHHX T err.JIOB 033.; 

FV - iM'a Jioriqf{oro 4iafuiy p;aHHX 3ap;aHoro rrpo4iimo l.IDL':rxy; 

FO - iM'a JIOriqf{oro 4iafíny p;aHHx crrpaM.TieHoro rrpo4iimo I.l.L.1IHxy; 

FC - iM'a JIOriqf{oro 4iafíny p;aHHx rrorary; 
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FR- iM'a Jioriqf{oro 4iafuiy p;aHHx po.3paxyHKy KpHBHX pyxy rrorary Bip; CTaHQil A, 

p 0.3paxyHKOBHX p;aHHX p e::KHMiB p o 6 OTH A T ~, a TaKO% CTPYMY i 

IIOTY%HO CT1 , CIIO%HB3HHX T eIIJIOB03 OM; 

FD - iM'a Jioriqf{oro 4iafíJIY p;aHHx po3paxyHey crro%HBaHoro rerrJIOB030M CTPYMY i 

rrpoftp;eHo1 rro13p;OM Bip;craHi Bip; craHQil A; 

~ 'K - iM'a Jioriqf{oro 4iafíny p;aHHX po3paxym:_y crro::KHBaHoro rerrJIOB030M CTPYMY i 

rrpoftp;eHo1 rro13p;OM Bip;craHi Bip; craHQi1 E; 

FT - iM'a Jiori qf{Of o 4iafíJIY p;aHHX p 0.3flaxyHKY KpHBHX pyxy rr or ary Bi p; CTaHQil E, 

po.3paxyHKOBHX p;aHHX pe%HMiB po6orH A T~, a raKO% CTPYMY i 

IIOTY%H O CT1, CIIO%HB3HHX T eIIJIOB03 OM; 

FL - iM'a Jiori qf!Of o 4iafíny p e3YJibTaTiB crrpaM.TieHHa rrp o 4iimo l.IDL':rxy rrpH pyci Bi p; 

CTaHQÚ E; 

s, St 1, St2, St3 - crp OKOB1 3MiHHi, EOKHB3H1 p;rur BHp;a qi CII o_eyqeHb Ha eKpaH 

MOH1TOpa B rrpoQect BHKOHaHHa rrporpaMH; 

!, j, k, Jdc, kkk, ZZ - Jri 1illJibHHRH QHKJriB; 

n - IDJibIDCTb p;t.IDIHOK Ha rreperom; 
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m - K1.TibK1 CTh CIIpHMJieHHX 1];1.IDIHOK; 

Z, d, di, q - rrp OMÍ.::KHi 3MiHHi JI:i. t.ru.JihHHKa LT,Hiari.B; 

xl, y 1 - II01.ffi.TKOB1 KOOpgIUIBTH rrpoipimo II..IJimzy rrpH rro6ygoBi rrop;OB::KHhOro 

rrp o ipimo I.IIIDixy; 

xl - ropIDoHTaJlhHa KoopgnHara; 

y 1 - BepTHK8JlhHa KOOpgHHaTa; 

x2, y 2 - KiHD: eBi KO op p;HHa.T H rrp o ipimo II..IJimzy rrpn IIO 6 ygoBi II o p;OB::KHhOr o 

rrp o ipimo II..IJimzy; 

x2 - ropIDoHTaJlhHa KoopgnHara; 

y2 - BepTHK8JlhHa KOOpgHHaTa; 

arnax - rpaHwrn: e MaKCHMaJihH e 3Ha.'9:eHHJI 1.1:inot.ru cem.Hor o rra paMerpa, :u¡o 

BBO p;HThCH; 

arnin - rpaHH'9:He M1H1MaJihH e 3Ha.'9:eHHJI IJ,1JIOt.ru cem.Hor o rrapaMerpa, :u¡o 

BBO p;HThCH; 

bmax - rpaHwrn:e MaKCHMaJihHe 3Ha.'9:eHHH pecioBoro rrapaMerpa, :u¡o BBOgmhca; 

bmin - rpaHH'9:He Mi.HiMaJihHe 3Ha'9:eHHJI pecioBoro rrapaMerpa, :u¡o BBOp;HThca; 

UJd - yxHJI p;iJIHHKH J..IIILqxy; 

RasEner - BHTpara eHepril TeIIJIOB030M Ha pyx IIOTary; 

Prom, Pr - rrpoMi.::icHi 3MiHHi 3BepHeHHJI rrpoipimo J..IIILqxy; 

Lm - 3MiHHa, BHKOpHCT OeyBaHa gmI 3 6 epiraHHJI rrapaMerpiB eKpaHY MOHi Topa; 

LOb - rroro'tfHa p;oB::KHHa p;iJIHHKH, :u¡o crrpHM.TIHCThca; 

Vrem - IIOT 0'9:HHH 1.ffi.C pyxy IIOT ary II o II ep er OHy; 

Put - IIOT0'9:He 3Ha.'9:eHHJI I.IIIDixy, rrpoxip;Horo IIOl3,:l;OM; 

Skor - IIOT0'9:He 3Ha.'9:eHHH II.IBH,:l;KOCTÍ pyxy IIOTary; 

Skor Pr - rpaHwrn:a II.IBHp;KiCTb pyxy IIOTHry; 

Skor 1, Skor 2 - rrp oMi::icHi p ospaxyHKOBi 3Ha'9:eHHJI II.IBHp;KO CTÍ pyxy II OT ary; 

Os UdSo Va - o CH oBHHli IIHT OMHH orri p pyxy Bar oHiB; 

UdSop Loe - IIHT oMHli orri p pyxy JIOKOMorney; 

UdSopSos - IIHTOMHH orrip pyxy CKJiap;y; 

Sop Loe - orri p pyxy JIOKOMOTHBy; 



SopSos - orrip pyxy CKJiagy; 

Sop Po - orri p pyxy rronuy; 

UdSop Po - IIHT Ol\'IHH orri p pyxy rr or ary; 

Tyaga - rroro1iHe 3Ha'tleHHJI CHJIH Tfil'H e..rreKTpogsmy.Ha reIIJioBo.33.; 

lyag - IIOT01iHe 3Ha'tleHIDI CHJIH Tfil'H TeIIJIOB03a; 
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Tyagav, ryagal, ryaga2, ryaga3, ryaga4, ryaga5 - rrpoMi::KHi pospaxyHKOBi 3Ha'tleHIDI 

CHJIH T .~ffH T errJIOB 033.; 

Ud Tyag - rror 01iH e IIHT o Me 3Ha'tl eHHJI CH.JIH T arH T errJIOB 03a; 

Si l Os - Maca T errJioBo3a, lllº p; oBo p;HThDI Ha o p;Hy Bi Cb; 

K::. i - KO eiiJin:i ElIT 3'tleIIJieHIDI KOJieca 3 p eHKOIO; 

LocMas - Maca T errJioBo3a; 

MasSos - Maca CKJiap;y; 

MasJJoez - Maca rror ary; 

MasSosPr - rpaHH1iHa M3.ca CKJiagy BH3Ha'tfJ'BIBa 3'tlerrJieHIDIM KOJieca 3 pefiKOIO ; 

Vag4 - KiJihKicrh 4-BicHhlX BaroHiB B CKJiap;i; 

Vag6 - KiJihKi CTh 6-BicHhlX Bar oHiB B CKJiap;i; 

Vag8 - KiJihKi CTh 8 -Bi CHhlX BarOHiB B CKJiap;i ; 

ObK.ol Vag - 3araJihHa KiJihKicrh BaroHiB rrorary; 

Dl Sos - p;oB::KHHa CKJiap;y; 

Dl Lok - p;oB::KHHa T errJioBo3a; 

Dl Poez - µ,u.t::.liillffii 11uT .ar y, 

lell, lel2, Il, 12, 13, 14, 15, ldv, Jpr - rrpoM1::KH1 po3paxyHKOB1 p;aH1 CTPJ'MY 

TerrJioBo3a i A T~ - Bip;rroBip;Ho; 

TyagPr - rpaHH't{Ha rn.rra rarH TerrJIOBo.33.; 

SkorZad- 3ap;aHa IIIBHp;KiCTh pyxy IIOTHry; 

Uk1 Uc h - BepTHIBJihHi Koopp;HHaTH rrop;oB::KHJ:.oro rrpoiiJi.TIIO IIIJIHxy; 

Usk- rroro1iHa Be.JIH't{l{Ha rrop;oB::KHhoro rrpHCKopeHIDI rrorary rrpH pyci ; 

UskZad - rpaHH1iHa Be.JIH't{l{Ha rrop;oB::KHhoro rrpHcKOpeHHa rrorary; 

Kpr - KoeiiJiu;iElfl' rroc.rra6JieHIDI rrom T aroBHx eJieKTpop;BHryHiB; 

SosMasPr - rpaHH1iHa Maca cKTiagy, BH3Ha'tleHa rpHBaJIOIO CHJIOIO T arH TerrJioBo3a; 
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Dl in Ob - cyMapHa p;oB%HHa rrp oiíp;ernrx rr 013 p;oM p;i.rurHOK IIIJNxy; 

PutProm - cyMapHa ;rJ;OIDKHHa rrpoiíp;ernrx IIOl3;rJ;OM p;i.rurHOK IIIJNxy, BKJilO'tffilOqJ.I 

;rJ;OB%HHY rror 0'9HOr O; 

UdSopTor - rrn:roMHI1 orrip pyxy rror.:uyrrp11 raJThM)'EBHHi; 

TorSila - Bemro!Ha raJibMÍ.BHOl CR.Tlli rror ary; 

Skor Tor - rroro'9He 3HaqeHH}1 II..IBlip;KOCTi pyxy rror.:>Iry rrpH raJibM)'EBHHi ; 

Pr Ukl - rrp oMi%Ha B emroIHa rrpHB ep;eH oro yxnny p;i.rnrn oK, lJ.lO crrpfilt.oLIDilO rbC.:>I; 

Ukl Ob - yxttJI BHIIp}lMJieH 01 ;o;imrnKH; 

TorDel - p;oB%HHa raJibMiBHoro IIIJNxy; 

TorSilaUd - rrn:roMa raJibMiBHa CHJia rror.:>Iry; 

Put Te k - II or 0'9Ha B eJIHqHHa Bi p;CTaHi' rrp OH p;eH Ol IIOl3 ;rJ;OM Ha r errepinrnifí qac; 

L - p;oIDKHHa p;i.rnrnm; 

Ukl - Bemro!Ha yxnny; 

Rad - pa;o;iyc KpHB oJiiHifíHo1 p;i.rnrnm I.I.IIDixy; 

Dl Rds - p;oIDKHHa KpHB oJiiHifíH o1 ;o;imHKH I.I.IIDixy; 

RlzzL - BeJIHqHH:a yxnny BHIIp.:>IMJieHo1 p;imrnm, BKJnO qaroq¡.¡ rrpHB ep;eHHfí; 

PrUklf?Jzz - pe3yJibryroqa BeJIHqHH:a rrp11Bep;eHoro yxttny; 

U - rrparr op 3aB epllleHH.:>I BBep;eHH.:>I p;aHHx; 

C - CHMBOJibHa 3MiHHa; 

Tyagl r - CHJia rar11, IllO p03BHBaCTbC.:>1 rerrJIOB030M rrpH 3PYilleHHi. 

Us et - Harrpyra Mep e%i; 

Kppr - KOelÍ!iu:irar KOpHCHOl ;o;i1 rreperBopromqa l:ffi.CTOrH rerrJIOB03a; 

Kst- KOelÍ!ir.i:irar 3aIIOBHeHH.:>I CTaJIH A T~ reIIJioBo3a; 

mu - rrepep;arHe Bi;o;HOilleHH.:>I 3YÔ1:ffi.cro1 rrepep;aaj raroBoro pep;yKTopa rerrJioBo3a; 

Inf- H oMiHa.JlbI-nIH CTPYM lÍ'ª311 ;o;BHrYHa; 

Pnd - II OrY%Hi CTb rpHBaJior O p e%11MY; 

fa - HOMiHa.JlhHa qacr ora crpYMY CT ar opa; 

Kpd - KOelÍ!ir.i:irnr KOpHCHOl ;o;i1 eJieicrpOp;BHryHa; 

co.ft - KOelÍ'iI-~irnr IIOrY%ffOCTi eJieKTpO;o;BHrYffi; 

p - q¡.¡CJio rrap rroJirociB A T~; 



M - t.rn CJIO IIa.3iB crar opa; 

delta - p o 6 ot.rnH rrp OMÍ%OK A T,It 

Kdv - Ki.TlbKi CTb r HfOBHX e.rreKTp o gBHryHiB r eIIJIOB03a; 

Kob - o 6MorYBaJn:Jutlí KO eqiiu:i rar A T~; 
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Uw, Ux, Ul, U2, U3, U4, US, Udw - rrpoMÍ::KlÚ pospaxyHKoBi gaHi HaIIpyrH A T~ 

r errJIOB asa; 

flx, deltax - rrpoMi%Hi pospaxyHKOBi u:i qacrorH crpYMJ craropa A T~; 

l sr as - p ospaXJ'HKOBa goB%HHa crar opa e.rreKTp o gBHrJ'H3; 

Ds r - giaMerp p osr 011J'BaHIDI cra r opa eneKTp o gmrj'Ha; 

Rs - aKTHBHilfi onip qia3H craropa e.rreKTpogBHrJ'Ha; 

Rrp - aKTHBHilH rrpHBegeHHfi onip qiasn poropa eneKTpogmrj'Ha; 

Unl - HOMÍHa.JibHa JiiHiHHa Harrpyra %HBJieHHH A T~; 

XO- pe:tICTHBHHH onip KOHrypy HaMarHÍ11J1BaHIDI e.rreKTpogmryHa; 

Xs - iHgyKTHBHHfi orrip qiasn crar opa e.rre1crp o gmryHa; 

Xrp - iHgyKTHBHHH rrpHB egeHHfi orri p qiasn por opa e.rreKTp o gBHrj'Ha; 

T au - saraJibHHH KO e qiiQi rar p osciHHIDI A T ~; 

T au J - KO e qiiu:i rar pos ciHHIDI crar opa A T~; 

T au2 - KO e q¡iu:i rar pos ciHHIDI por opa A T~; 

Udv - rror o"tffie 3HaqeHIDI Harrpyrn qiasn A T~; 

U - rror O"tffi e p ospaxyHKOBe 3HaqeHIDI Harrpyrn %HBJieHIDI A T ~; 

Un - HOMÍHa.TibHe sHaqeHHa HaIIpyrn qia3H A T~; 

UnStr - HOMÍHa.llbHe 3HaqeHIDI HarrpyrH qia3H 3 ypaxyBaHHHM cniBBi gH OilleHHH MÍ% 

p eaKTHBHOBJ i aKTHBHOBJ ramMH, I.llO CTaH oBJIHr:c. orropH o 6Morm A T ~; 

sn - H oMÍHa.TibH e KOB3aHHH por opa A T~; 

alpha - Bi gH o CHa qacr ora crpYMY cra r opa A T~; 

betta - Bi gH o CHa qacr ora CTPYMY por opa A T ~; 

bettak - rpaHH1iHe sHaqeHIDI qa cr orH CTPYMY por opa A T~; 

bs, es, ds, es, e hisl, chis2, znarn 1, znarn2 - rrpoMi%Hi 3MÍHHi pospaxyHey gaHHx 

pe%HMJp06orH AT~; 

lvfk - IqJHrH"tffie 3HaqeHIDI MOMeHTY e.rreKTpogBHryHa; 



Mn - H oMiHaJibHe 3HalieHIDI MOMeHry A T ~t 

Mp - rrpoMi::KHe po3paxyHimBe 3HaqeHru1 raroBoro MOMeHry A T~; 

Md - rr or ot.IHe 3HaqeHHa MOMemy A T~ ; 
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Mx, Mdl, Md2, Md3, Md4, Md5 - rrpoMi::KHi po3¡Jaxym::oBi 3Hat.¡eHIDI MOMeHry AT~ 

r ermoB asa; 

Potok - MarHi rHHft rroriK A T~; 

PotokN - HOMiHa.JibHe 3HaqeHHa M3.rHi rHor o rror ºKY A T ~; 

Bd- MarHirHa iH~a B rroBirpaHOMY rrpoMi%KJ AT~; 

Bz- MarHirHa iHgyroJ:ia B sy6I.ú craropa A T~ ; 

Hd - HaI1pY%eHiCTb mrnirHoro rrom B po6oqoMY rrpoMi%KY A T~; 

Kmu - Koeitii:o:irnr HarnqeHIDJ craJIH M3.rnirHo1 rncreMH A T~; 

Fdel - MarHirHa Harrpyra rroBirpmoro rrpoMi%KY A T~; 

SumF- MarHiropyillftHa rnna o6MOrIGI craropa Ha rrapy rro.mo ciB A T~; 

Imu - crpYM HaMarHi qyBaHHa A T~ 3ri wro cxeMH saMiI.lleHIDI; 

Irp - rrpnBe p;eHHft CTPYM por opa A T ~; 

Idv - rror ot.IH e 3Ha qeHHa CTPYMY iti a3l-I e.rreKTp o p;BHrYHa; 

Ia- aia"HBHa CKJiap;oBa crpYMY itiasn A T~; 

Ix - peaKTHBHa CKJiap;oBa CTPYMY itia31-I A T~; 

Lev, pr av - rrp oMi::KHi 3MiHHi p 03tJaxym::y; 

Kper- K.K. p;. eJieKTporrepep;aqi rrorY%HOcri rerrJIOB03a; 

Kred - K .K . µ,. T iil" u.trnru }J qzy KT U}Ja T t:l1J!U.t:U3 a, 

Krrp -K.K p;. rrepeTBOp:EOBaqa qacrorH rermoBosa; 

n2 - o6oporn poropa A T~ ; 

Dk - p;iaMerp KOJieca r errJioBo3a; 

fl - rror ot.IHa qa cr ora CTPYMY crar opa A T ~; 

flmax - MaKCliMa.TlbHe 3HaqeHHa qacr orn cr PYMY crar opa A T ~; 

delf- rrpnpicr qacrorn CTPYMY craropa A T~; 

j2 - qacr ora CTPYMY por opa; 

j2 k - KpHTHt.IHa qacr ora crpYMY por opa A T~ ; 

fin - HOMiHaJibHa qacr ora CTPYMY por opa; 



Kdelta - Koe~in;irar Kaprepa; 

bzub - I.UHpHHa Kop OHI<II 3y6:r_iq crar opa A T~; 

Pst - BTpar H B cra.Tii crar opa A T ~; 
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L Tor - CJ'M3. pHHfi raJThMiBHHfi IIIJUn{ npH p eKJ'Ilepa THBHOMJ 1 MexaHl 'LIH OMJ 

r3.TlbMJBaHH1; 

l 1 "MeX - raJibMÍBHHH IIIJUn{ npH Mexa.HÍ 'LIHOMJ IBJibMYB8.HHÍ. 

Kge n - K K p;. r ar oBor o r eH epar opa r enJIOB asa; 

Itep 1, Itep 2v, I 1, I2, I3, I 4, I 5, Il 1, I 12, I 13, I 14, Il 5, Ite2 - rrp oMi:mi p o3paxyHKoBi 

p;aH1 crpYMJ r ar oB oro r eHepa r opa r enJIOB asa; 

Itep2 - cyMapHHfi CTPJM r aroBHx reHeparopiB cero..i:ifi renJIOB03a; 

Igen - crpJM raroBoro reHeparopa renJioBo3a; 

Pte, Ptel, Pte2, Pte3, Pte4, Pte5PteS, Ptepl, Ptep2, Ptep3, Ptep4, Ptep5, Ptep6, 

1-'tepl - rrpoMi%Hi pospaxyHKoBi 3HaqeHHa rrory:mocri TenJIOB03a; 

?te p - II OTJ%HÍ CTb T enJIOB asa; 

Pdtz - IIOTJ%HÍ cr b p;m e.m1 r enJioBo3a; 

ObkD l - o 6 eprH KOJIÍHqacr ar o Ba.rry p;m e.m1 r enJioBo3a; 

ObkD2, obkD3, obkD4, obkoS, obkD6 - rrpoMi%Hi po3paxyHKoBi 3HaqeHHa o6oporiB 

KoJI1Hqacr ar o Ba.JIY r enJioBo3a; 

TopciJd - IJ;HKTIOBe rrop;aHHa rraJIHBa p;H3e.m1; 

.Kaslop - BHrpara rraJIHBa p;H3eJieM op;Hici c~il rennoBo3a. 

3 .9. PffiyJILTaTH pi.memur T Kl'OBOi JMa-.:fi i 'ix aHaJib 

Pe3yJibrarH pirneHHa raroBo1 3ap;aaj rrpep;craBJieHÍ y Bmmp;i rpa~iKiB Ha pHc 3. 3., 

p;e rrpHB ep;eHi II.IBHp;Ri CT b rraca%Hp CbKOro II OT ary v, rrp ofip;eHHfi II ol3 p;oM IIIJUn{ s, 
IIOTJ%HÍ crh p;m e.m1, m:o BHrpaqacrh ca Ha r ary P, BHTpara p;m eJibH oro rraJIHBa g. crpJM 

raroBoro reHeparopa !, p;orHT.IHa rnna TfilH F1r. i rrpo~iJib IIIJraxy. 

3p;ifi:CHEO ITbCT pyx BaHTa%HOro IIOT ary 3 50 BarOHaMH, 3 p;BOMa JIOKOMOTHBaMH 3 

p;ITTeJieM 1~80E (l 6qH 26/27) IIOTJ%HÍCTKJ 2080 KBr 3 cepep;HbOKJ IIIBHp;KÍCTKJ 80 KM'rop;, 

IIO p;imHn;i rnmxy 3aBp;OB%KH 58551,49 M 

qac pyxy rrorary CKJiaB 2761 e. 3a qac pyxy 6yno BHrpaqeHo 30,544 Kr IIaJIHBa. 
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J!K BHgHO 3 rpaq¡iey Ha pHC. 3.3.a, IIIBHp;IàCTh B i:ErrepBa.rri qacy Big o go 296 e 

3POCTae: 3 o go 83,9 J.!M/rog, I.llO BigrroBigae: p03I'OHJl IIOT fil'Y i pyxy rro crrycey. y 

ime¡rna.rri ~cy Big 296 go 669 3 pyx rrorary 3gillrn10e:r:c.c,q rro rriglioMY, IIIBHp;Iàcr:c. rrpH 

llPºMY 3Me:mrrye:r:c.ca go 72,5 J.!M/rog. Y imepBa.rri ~cy Big 669 go 1O19 3 pyx rror fil'Y 

3gLHCHIO E:ThCH Ha crrycey, IIpH llPOMY IIIBHp;IàCT:c. 36i.JII:JJJYE:Thc,q go 90,9 I&I/rog. y 

MOMeHT qacy 807 e, IIIBHp;IàCTh KOpOTKO~CHO 3HIDKYE:ThCH go 82,2 J.!M/rog, y 3B 1H3ey 3 

rrepexogoM IIOTfil'Y B pe:iGIM CJIY%60BOro faJlbMYBaH~. y imepBa.rri ~cy Big 1o19 go 

1083 3i IIIBHp;IàCTh 3MeHillYE:Thc,q go 83,77 I&I/rog, I.llO IIOB 1~HO 3 rrogoJiaH~M 

KOp OTKOro rrigHOMY. y iHTepBa.rri ~cy Blg 1083 go 1724 3 IIOTfil' pyxae:r:c.c,q rro 

3aT IDKHOMY crrycey, rrpH up ºMY ¡:-¡oro IIIBHwà CTh rri grpHMYCTJ:.c,q IIpaKTH~O rr o CTiHH OIO' 

KOJIHBaIOqtt c:c. B giarra3 oHi Bi g 8 8, 14 go 9 5 ,7 J.!M/ro g. Y im epBa.rri ~cy Bi g 17 24 go 2 5 3 2 e 

II.IBHp;RlCTh 3MeHmye:r:c.c,q go rid, I.llO BCTaHOBHJiac,q - 80,57 J.!M/rog, I.llO IIOB1~aHO i3 

3gLHCHeHH~ CJIY%6 OBoro IâJihMJBaHHH Ha crrycey 1 IIOgaJilillIOro pyxy rro 

ropH30HTaJThHLH gi.JDIHr.ti rrpoqii.mo. y iHTepBa.rri ~cy Big 2532 go 2761 3i IIIBHp;IàCTh 

MOHOT OHHO y6YBa e: go o' y 3B1 ~KY 3 BHXO goM IIOT ary Ha 3yrrHHH e faJTh:MYBaH~. 

KpHBa 3aJI~HOCTi rrpoHgeHoro I..I.DU1xy e: MOHOTOHHO 3pocraroqoro IIpHMOIO. l..l e 

IIOH CHIO E:ThCH T HM, I.llO 3a JMOBaMH pyxy II.IBHgro CTh rri grpHMYCTJ:.c,q rr o CTiHH OIO. 

BigxHJieHHH Big IIpHMOl MaE: Mirn:e Jilillle Ha IIO~TKY i filHr.ti pyxy rrpH IIOHBi 

Heo6xigHocri B rrpHCKopeHHi a6o yrroBi.TlhHeHHi rrorary, ro6ro KOJIH IIIBHp;Iàcr:c. pocre a6o 

3HIDKYE:ThCH. 

y iHrepBa.rri ~cy Big o go 108 e, CTIJYM Tii!Ul:Wl"U n::ttq.iaTU}Jd Mdt: µ,c:a. .Ma.KC!1MYLVll1 -

8927 i 10000 A. TI epme 3HaqeHHa CTPYMY rroB 1~He 3 rro~TKOM pyxy rrorary, KOJIH 

porop Tfil'OBoro gBHfJHa HepyxoMHli . .z:wyre 3HaqeHHH IIOB1~aHe 3 MOMeHTOM 

rrep eMHKaHHH p e:iGIMY p o 6 OTH T fil' OBHX gBHryHiB. TI pH up ºMY 3HaqeH~ CHJIH T HIB 

CKJiagaIOTh 245910 i 217140 H BigrroBigHo, a rrory..KHicr:c. gmem 69,4 i 4400 KBr . Y 

imepBa.rri ~cy Big 108 go 298 i3 CTPYM raroBoro reHepar opa 3MeHI11YCTJ:.c,q go 111,5 A, a 

rroriM go O. Lle IIOHCHIO e:r:c.c,q THM, I.llO pyx 3,::J;illCHIOE:Thc,q Ha crrycey B p~HMi BH6iry. 

CHJia Tfil'H rrpH IJ;hOMY TaKO:iF: gopiBHroe: O, a rrory:ip:Hicr:c. gmem 3HH:iF:ye:r:c.c,q go 

128,9 I<l3 r, a rroriM go 50 I<l3 r. 
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Y iHTepBarri ~cy Big 298 go 661 e CTPYM T fil'OBoro reHeparopa He 3MiHID CTJ:.UI i 

CKJiagae: 484 A, LQO rroB1IDaHe 3 pyxoM no rroJioroMJ rriWíoMJ. ITpn U:I:.OMJ CH.rra rarn 

36iJibl11YCTb c..q Bi g 9 844 8 go 12 213 6 H, a II OTy.:KHi CTb gH3 eJI.sI CKJia gae: 5 2 2 ,8 KB T. y 

iHTepBarri ~cy Big 661 go 1895 e CTPYM raroBoro reHeparopa cKJiagae: 113,5 A, LQO 

rroB 1.si:3aH e 3 pyxoM rr or fil'Y Ha CIIYCKY· 11 pn U:I:.OMJ cHJia T fil'H CKJiagae: 4 2 O O H, a 

IIOTy.:KHl CTb gH3eJI.si: 12 8 ,9 KB T. y MOMeHT ~cy 1 o 5 5 e Ma.E: Mi cu:e CKaqQK CTPYMJ 

reHeparopa - 401 A, IIOB 1IDaHHH 3 KOpOTKO~CHHM rrepexogoM B pe::KHM T.slfH Ha 

ropH30HTaJibHii1 giJimu;i rrp o ~imo . CHJia T arn rrpn u:o O"l!lf.J CKJiagae: 8 9 544 H , a 

rrory.:KHi CTJ:. gITT eJI.sI 4 57, 7 KB T. Y iHT epBarri ~cy Bi g 2 9 O 8 go 2 54 3 e cr PYM T aroB oro 

reHeparopa crpn6Korrogi6Ho 3MiHroCTJ:.UI B Me:iKaX Big 113,5 go 439,5 A, LQO rroB1IDaHe 3 

KOp OTKO~ CHHMH rrep exo gaMH B p e::KHM T arn, gJI.sI m grpHMKH II.IBHgKO CT 1 Ha 

ropH30HTaJibHii1 giJI.sIHQi. IT pn u:o OMJ cHJia T arn 3Mimo CTJ:.ca Bi g 4 2 O O go 1 O O O O 2 H, a 

rrory.:KHi CTJ:. gH3eJI.si: Bi g 12 8, 9 go 5 O 9 ,4 KB T. 3 MOMeHTY ~cy 2 54 3 go 27 61 e, CTPYM 

Tfil'OBoro reHeparopa i CHJia rarn gopiBmororJ:. O, a rrory.:KHicrJ:. gITTeJI.si: 3MeHIIIYCTJ:.ca go 

IIOTy.:KHO CTi XOJIO CTHX o 6 op OTiB - 194 ,4 KB T, B 3B 
1IDey BHXO g OM IIOT fil'Y Ha p e)Kl1M 

3YIJHHHOf O fa.libMJBaHH.sl . 

B HTpara gH3 eJibHOr o rraJIHBa B o gHHHJJ;lO qacy 3 6im.rnyCTJ:.C.sl Bi gIIOBi gHO go 

IIOTy.:KHOCTi gmeJI.si: i Ma.E: Hai16iJibI!Ii 3HaqeHH.si: B iHTepBarri ~cy Big 83 go 120 e - 3824 r~ 

Bi g 313 go 6 64 e - 9 9 6 8 r. 

TaKHM qnHoM, BHpiIIIeHO Tfil'OBe 33.BgaHH.sI, BH3Haqem KpHBl pyxy, a TaKO::K 

eHeprer~i II OIG.3HHKH p o 6 OTH JIOKOMOTHBy. 
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4 P03PAXYHOK T5iTOB OI TIEP~A "4! 

4.1. Ey~Ba TmoBoro npHBO,n;y TeIIJIOB03a 

T fil' OBHH rrpnm g e: CKJiag OBO:EO qacr HH oro T eIUioB 033., rrpIDHa T.:IeHÍH g.ru¡ 

rrepeTBOpemrn eHepril rrepBHHHOfO ;i::cKepe.rra (gH3e.Jib-reHeparopa) B po6 OTY IIO 

rro go.JiaHH:EO cHJI orropy pyxy pyxoMor o CKJiagy (pnc. 4 .1). 

----
.--~~~--~~~-- 1 ~ 

_____ ro-r_ (l_P_· ----- 1 ~ 

r---------"'------~ I ~ 
T j;:n:ma nepe.qa-ia :t 

I·~ 
ro 

Ka11icH:a napâ 1 ~ 
L_____ _ ___ J 

Pei1KDBS KOJ1Í::i 

PHcyH OK 4. 1 - CTPYKTYPHa cxe:M:I. T jffOB oro rrpHB o gy T eIUIOB 033. 

o CH OBHi eH epr eTHT.:IHl rrp o~eCH rpaHC'Íl op~úr eJieKTpHT.:IH 01 eHepri1, 

rreperBopeHHa eJieKTpHT.:IH01 eHepri1 B MexaHit.:IHY, rrepegaqa MexaHit.:IHo1 eHepri1 go 

po6oqoro opraHY - rrporiKa:EOT:r:. B Tfil'OBOMY rrpHBOgl. pyxoMoro CKJiagy, Illº e: 

KOMIIJieKCOM IIpHCTp OlB I.llO BKIIlO 'tffi.E: [ 1] : 

rncreMy ::KHBJieHHa i yrrpaBJiiHHa, aKa 3a6emeqye: peryJI:EOBaHHa rroroey 

IIOTY::KHO CT1 ¡:-¡ T paHC 4l opM3.~:EO rrapaMerp1B eJieKTPHT.:IH o1 eHepri1' I.llO 

OTPHMYE:T:r:.ca mg rrepBHHHoro ;i::cKepe.rra, y BHg, rrorpi6HHH g.ru¡ raroBoro 

eneKTp o gBHrYffi; 

rarOBHH gBHrYH, I.llO 3giHCH:EOE: rrepeTBOpeHHa eJieICTpHT.:IHOl eHepri1 B 

MexaHl T.:IHy; 
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raroey nepeg-a~, npn3HaqeHy WL-=I mpmvryBamrn noroey noTy:iKHOCTt Btg m.rry 

TfilOBoro p;BHrym go po6oqoro opraHY - KOJieco-pelira. 

!CTOTHa 
. . . 

Bl p;MlHHl CTb raroBoro npHBogy Btg 6iJilliIO cri 

eJieKTponpHBOWB no~ae: B TOMY', [QO po6oqufi opraH B HiM irnye: y BHr~gi KOHTaKTHOl 

roae:Mogi1 napn KOJieco-peliKa, ge i peaJii37e:rI:.~ rnm rarn JIOKOMOTHBY, I:QO 3a6~ne~e: 

no crynaJibHY xa gy pyxoMor o cKTia gy [ 2] . 

0CHOBHi BHMOrH, [QO npeg1a:E'JUil:OTb~ go TarOBHX npHBOgiB MO%Ha ClÍJOPMYJil:OBaTH 

TaKHM qttHQM: 

BHCOIB elÍJeicrHBIDCTb i mcrb nepetBOpeHHa eHepril; 

MlHlMaJibHHH HeraTHBHHiÍ BilJIHB Ha eJieMeHTH pyxoMoro CKJiagy i IIIJDIXY, [QO 

B3ae:MOgll:OTb 3 HH~ 

BHC ora HagiiíHi CTb; 

MiHiMYM BHTpar Ha o6c.rryroeyBaHHa i peMOHT. 

y 3aJii3HUqHOMY rpaHmopri 3aCTOCOBYl:QTb~ , B OCHOBHOMY, iHgHBigya.JlbHi raroBi 

npHBOgH, ge KO%Ha KOJiiCHa napa HaBOgHTb~ B o6epraHHa OKpeMHM TfilOBHM gBHryHOM. 

MeXaHi~a qacrnHa npHBogy 6araro B qoMY e: BIDHaqaJII:.HOID 3 ro~ 3opy aK piBHa 

gi1 KoJiic Ha I.IIJUIX 3 ogHoro 6oey, a 3 iHIIIoro 6oey gHHaMiqHUX CHJI i MOMeHTlB Ha 
._, . . ... 

TfilOBHH gBHrYH 1 g-am - Ha CHCTeMY eJieKTpH~oro nepetBOpeHHa eHepru. 

Tio OÔJiaIIITYBaHHl:O MeXaHi~Ol qacrHHH po3pi3HaIDTb HacrynHi THilH TarOBHX 

IlpHBOglB : 

npHBtg 3 onopHo-oceB01:0 mgBtCKOID TfiloBoro p;BHrym (npHBig nepmoro 

KTiacy); 

npHBt g 3 onopH o-paMH 01:0 n1 gBtCKOID T aroB ar o p;BHrym 1 onopHo-o ceBHM 

T ar OBHM p egyKT op oM( npnBi g gpyr oro KJiacy); 

npHBig 3 onopHo-paMHoID nigBicKOID raroBoro gBHrYfil i pegyKTopa (npHBig 

rperI:.oro KJiacy) 

4 .2. 06I.p y¡rrymHIUI mroop y T .RI'OB0°i IllJ) ep;a"Ji 

o gHi El() 3 BHMOr, [QO np eg'aBJiaIDT b~ g o JIOKOMOTHBY, [QO BHKOpH CT OBYCTb~ y 

BaHTa%HiH CJiy:iK6i, e: peaJii3artia BHCOKHX 3HaqeHb CHJIH rarH npH BigHOCHO HeBHCOiciií 
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Ma.KCHMaJibH:ifi ll.IBHWOCTi pyxy. KoHcrpJ'KWfurn ll.IBHgEaCTb JIOKOMOTimy, p;IDI .qi(Oro 

IIpOeICTYCTbDI Tfil'OBa rrepega'tffi, CKJiap;a€ 80 IavI/rop;. lle p;ar MO:iKJIHBiCTb 3aCTOcyBaTH 

T fil' OBY MexaHi ~ rrep e p;aqy :si ;!J;lI o CHO He CKJia;!J;IIOl KOH crpyim:u. 

flpoBep;eHHfi rropiBH.:mbHHH aHaID3 OCHOBHHX THIIiB THfOBHX rrepep;a-q [ 1, 3] IIOKa3aB, 

ll.{O Hai16iJibllIOIO Miporo 3ap;aHHM YMQBaM eKCruryaTauj.1 3ap;OBOJibHH€ rrpHBip; 3 orropHO­

OCeBOIO rrip;BiCKOIO Tfil'OBoro p;BHr~ (rrpH:sip; rreprnoro KJiacy). 

lle o6yMOBJieHO TaKHMH fioro rrepemraMH .q¡(: 31J;aTH1CTb 3aÔe3Ile"LJ:eH~ 

Ma.KCHMaJibHOr o rrep ep;aTH oro B1 ;!J;lI OIIIeHHH, ll.{O Ba:iKJIHB o g.rr.q: BaHTa:iKHOr o pyxoMor o 

CK.Tiap;y; BHCOKHH KK p;. i HH3bKi BHTpaTH Ha BHpOÔHHQTBO Ta )KHTT€BHH QHKJI. 

y IIpHBO p;i rrepIIIOr o KJiacy T fil' OBHH p;BHryH p 03TaIIIOBaHHH rrapa.Tie.TibHO o ci KOJii CH 01 

rrapH i 3 O;!J;IIOfO 6oey :iKOpCTKO CIIHpaCTbDI Ha n :sicb -qepe3 p;Ba MOT opHO-OCbOBi 

rrip;IIIHIIHHKH. 3 iHIIIOro 6oey Tfil'OBHH p;BHryH orropHHMH BHCTyrraMH -qepe3 rrp~HHY 

rrip;Bicey a6o cafiJieHTÔJIOKH rrip;Bimycr1:.DI p;o paMH Bi3Ka. B ep;y-qa rnecrepHH THroBoro 

p ep;yKT opa BCTaHOBJIIO CTbDI Ha KOHCOJii BaJIY HKOpH T fil' OB oro p;BHr~ a6 o BHKOHYCTbDI 

.q¡( O;!J;lle QiJie 3 HHM. Y 3a"LJ:errJie~ 3 rnecrepHero BXOp;HTb 3y6qacre KOJieco, :iKopcrKo 

BCTaHOBJieHe Ha oci KOJiiCHOl rrapH (pHc.4. 2). 

r1- 5 13 .e; ( 1 1 1 
1 1 

1 1 1 
' 

1 •' . . 
1 ' 1' 

1 1 
1 

1 
. 

1 
. o 

1 
1 
1 

1 - THfOBHH p;BHryH; 2 -BaJI por opa; 3 -IIIeCT ep~ pep;yKTopa; 
4 - 3YÔ1.ffi cre KOJieco; 5 - Koprryc p ep;yicr opa; 

6 - MOT opHO -o Cb o:si rri p;IIIHIIHHKH; 7 - Bi Cb KOJii CHOl rra pH. 
PH cyHOK 4. 2 - T fil' omfi rrp11:si p; rrepIIIOr o KJia cy 

0CHOBHHMH Hep;oJiiKaMH TaKOl KOHcrpJ'KW1 €: Be.TIHIB Herrip;pecopeHa Maca, 11{0 

BHKJIHKa€ rrip;BHm:eHY p;HHaMi "LJ:HY p;iro Ha IIIIDIX i BHCOKHH piB eHb p;HHaMi "LJ:HOl p;i1 Ha 

T fil' oBHfi p;BHrYH, i p e p;yKT op [3] . A Jie rrpH IllBH wo cr HX pyxy p;o 14 O - 16 O :r.:M.it o p; Qi 
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Hego.mm He MalOTb BHp11.ll3.JibHOro 3Ha't{eHHJI, oco6m1Bo .maI.l:O BHKOpHCTOBYCTbCJI 

aCHHXpOHHHH TJirOBHH ;rJ;BHrYH, w:o Ma.E; 6iJil:J.J.I BHCOKi IIOKa3HHiai HagiiíHocri Ta MeHIIIY 

Macy B rropiBHJIHHi 3 ;rJ;BHrYHOM rrocrillHoro CTPYMY· 

4 .3 Po~ axymnc ocHOBHHX nap aMeTpiB i JCOMIIOHyeaHHH T moeoi JK1) ~'.tfi 

BigrroBigHo go gaHHx rrpHHM3.8MO Pº3PaliYHKOBY IIIBH;r:i;KiCTI:. JIOKOMOTHBy 

v" = 50 KM/rop;. 

TI ep e garHe 't{H CJIO u p egyia opa 3Ha.Xo ;r:i;HTI:. ca: 3 YMOBH 3a6 e3Il ReHHJI p 03PaliYHKOB 01 

IIIBH gKO CT1 JIOKOMOTHBY: 

u = l S· D . (0,105 ·n ... J 
' 1: ' v 

Ç' 

ge DJ.. - giaMerp KOJieca rr o KOJIY KO't{eHHH, 

n.., - KiJII:.Kicr1:. o6epriB ra:roBoro ;r:i;BHfYHa Ha rpHBaJIOMY pe%HMi. 

(4.1) 

OrpHMaHe rrepegarHe B1;r:i;HOIIIeHHJI rroBHHHe go3BOJIHTH JIOKOMOTHBY goca:rTH 

KOHCTpy¡aJ:illHOl IIIBHgKOCTi IIpH MaKCHMaJibHiH IIIBHgKOCTi o 6epTaHHJI THrOBoro ;r:i;mryHa. 

TamM 't{HHOM, IIOBHHHa BHKOHyBaTHCJI YMOBa: 

ge n.111afi -KiJibKiCTb o6epTiB THrOBoro gBHryHa Ha TpHBaJIOMJ pôKHMi. 

V = 1, 8 · 1, 2 5 · (O ,1 O 5 · 2 8 O O) :::=: 144 Ia\iI/r o g. 
4,6 

(4.2) 

OcKiJibIGr KOHCTpyiru:iiíHa IIIBH;rJ;I<iCTb gopiBHIOE; 100 IQi.ollrog, TO YMOBa BHKOHa.Ha. 
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BH3Ha'9:eHHft MaKCHM3.JibHO MO%.TiliBHH giaMerp BepilIHH 3'j6iB 3'j6'9:acroro Ko.rreca: 

ge ª1 = ( 12 o -:-14 O)M.M - KJI1 p eHC ~ 5:i = ( 4 -:- . ¡ ~ - T OBJ.llHHa HH)!(Hh Ol CT1HKH 

KOprrycy p egyKT opa~ 63 = ( 8 -:-1 o P.w - Bi gCTaHh Mi% BepIIIHHaMH 3'j6iB i HH)KHhOl:O 

cr1HK01-0 p egyKT opa. 

drt2 = 12 5 0 - 2 · (12 0 + 7 + 1 0 ) = 97 6 MM. 

BigrroBigHo go peKOMeH~ift [2], Hlal.lº MOMeHT Ha KO.rriCHift rrapi rrepeBHI.IWE: 

2 O KHM, MO gy.Tih rrpHftMal-0 Th piBHHM m = ( 11 -:-12 ) MM . O cri.Tihm B H3IIIOMY BHIIagey 

MOMeHT Ha Ko.rricHift rra pi CKJiagat: M..,, · LJ = 5 · 4, 6 = 2 3 I<l-IM , 33. gaE:Mo CJI 3Ha1ieHIDIM 

Mogy.rur m = 12MM. 

~iaMerp giJIHJibHOfO KOJia 3y6'9:aCTOfO KOJieca: 

(4.4) 

d 2 = 97 6 - 2 · 12 = 9 5 2 MM. 

(4.5) 

952 
<:: =-=79 3 2 1 2 ' 

TI pHftMaE:Mo '9:Hc.rro 3y6iB Ko.rreca z~ = 79 . Y T 0'9:Hl:O ™º 3Ha'9:eHIDI g:l.JIHJihHor o 

giaMerpy 3'j6'9:acT oro Ko.rreca: d2 = z 2 · m , d2 = 7 9 · 12 = 94 8 MM 

Ki.Tihri CTh 3'j6iB rnecr epHi : 



.:::; 
Z¡=-2, 

u 

79 
Z¡ = 4 6 = 17 ,1 . 

, 

TipHfiMaEMo riJibriCTh 3y6iB rnecrepHi l;1 = 1 ·1. 

y T O'tffi::EO ™º 3Ha. t.:J:eHH.a rrep e~TH oro Bip;HOIIIeHH.a: 

~i.Jrn:JibHm1: giarvrerp rnecr epHi: 

Z1 
U=-

Z¡ 
, 

79 
u =-=4 6. 17 , 

d1 =17·12 = 204 MM. 

Ivli::K o Ch oBa Bip; CTaHb rrep ep;at.:J:i: 

a = 204+ 948 = 576 MM . 
(J) 2 

EcKi3 KOMIIOeyBaHH.a TfilOBOl rrepe~t.:J:i IIpHBep;eHHH Ha pH C. 4.3. 

75 

(4.6) 

(4.7) 

(4.8) 

(4.9) 
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/ 

<::. ·-·----·-·- - -·-·- ---·-·- --· ·--:- -· ·---·-·-·---·-·-- :a 

1 

F'HcyHOK 4.3 - CxeMa KOMIIOHJ1BaHHa: Tfil'OBOl rrepega"tfi rrepuroro Kl13CY 

T aIGIM q¡.n:¡ OM, BHXO g¡Iq¡t 3 p o Wi CJIY%6H pyxoMoro CK.TIBWf i fi oro KOHCTpyia.:¡:ifur Ol 

ll.IBHp;KOCTi m6paHHfi rrepilillfi KJiaC T fil'OBOl rrepega-qi; BHKOHaHHH po3paxyHOK OCHOBHHX 

rrapaMerpiB ra:roBo1 rrepega"tfi: BITTHa"tfeHa Mi.%OCbOBa BigcraHb rrepega"tfi &i = 576 MM; 

BH3Ha"tfeHO q¡.icno 3)'"6iB rnecr epHi z1=17 i 3y6-qacroro Koneca Z2 79; BH3Ha"tfeHO 

rrepegarHe BigHOilleHHa: Tfil'OBOfO pegyia opa u = 4,6; BHKOHaHa cxe:M3. KO:MIIOHJ'BaHHa: 

KOJil CHO-MOT opHor o 6noey; BHKOHaHHH p o,;ipaxyHOK r eoMerpH1iHHX rrapaMerp1B 

3)'"6"tfa cr oro 3a"tferrJieHHa:. 
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5 P03PAXYHOK PAivlYI B I3KA HA MTI..¡HIC Tu 

5 .1. KoHC1'pYJC$ p (ThlH i CxeMa ~,n;anca CllJl 

PaMa Bi3Ka T eruIOB O::B rrpH3Ha'Y: eHa ~ p 03MiI.QeHHJI KOJIÍ. CHO-MOT opHHX 6noiciB 3 

p ecopHHM m p;B1I.IIYBaHIDIM, raJibMlBH oro BHKOHaB'Y:oro ycra TKJ'B3HIDI, orr opHHx 

o6JiaIIITYB3Hb Hap;BÍ3KOB01 6ygoBH i MeX3HÍ.3MY rrepega'Y:i rnJIH TfilH (raJibMYBaHIDI) Ha 

J!:j3 OB. PaMa Ma.E: ::BivOOIYTY KOH crpYKQiro i CKJiagaCT J:,c..q: 3 6 OKOBHH 2 i 6, lllO Ma:EOTJ:, 

IIJiaTHKH 5, ~ ycraH OBKH orrop KJ30Ba. E OKOBHHH )K op CTKO 3B 
1
a38HÍ rrorr ep e'Y:HHMH 

6aJIKaMH 1, 3, 8, rr ep egHÍM IciHI( eBHM KpÍIIJieHHfilvl 7 i II.IKBOpH eB oro 6 aJIKO:EO 4, lllO M3. E: 

I.I.IIcrl OpHeBe fHÍ3 go (pHC. 5. 1). Mar epiaJI paMH - C TaJib 2 0. 

8 

7 

6 
'·· · .. 

10 
9-~-...---~-,. 

1, 3, 8 - rrorrepe"Y:Hi 6aJIKH; 2, 6 - 60KOBHHH; 4 - II.IKBOpHeBa 6aJIKa; 

5 - rr.rra.THK orropH KJ3 om; 7 - rrep e gHE: IciHQeB e KpÍIIJieHIDI ; 

9, l 0 - Kp OHI.IIT eHHH 

PHcyHOK 5.1 - PaM3. BÍ3Ka .l:XiliTC:i.lli.HUlºU Te.t!J!U,l:¡U3i:::l. 

4 

o CH OBHHMH HaBaHTa)K eHIDIMH, lllO crrpHHMaro TI:.Ca: paMOro B13Ka, E: HaBaHTa% eHIDI 

Big BarH Hap;BÍ30'Y:H01 6ygoBH i Ha.BaHTa%eHIDI Big CHJIH T.S:lli . CH.rra. Big BarH J!:j30Ba 

IIpHKJia geHa y B epTHKaJibHÍH IIJIOIIlHHÍ go 6 OKOBHH paMH Bi3I<a . C HJia. T filH II ep ega CTJ:.c..q: 

Big 6YKC KOJIÍ.CHHX rrap qepes IIOBOgKH Ha KpOHI.IITeHHH pa:MH Bi3I<a i gaJIÍ. qepes 
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lllKB opHeB e rHÍ31W Ha PaMY K'J3 oB3. T errJioBo3a. TI pmh.iraE:Mo, II(O CHJia BarH rrpHKIIB geHa 

no HOpMa.TIÍ go nJiaTHKiB 6oKOBHH paMH BÍ3Ka, a CHJia TarH - no HOpMa.TIÍ go 6iqffilX CTÍHOK 

IIa3ÍB B Kp OIIlIIT eHHaX paMH . 

5 .2. 3 a.B,!l,3HIUI IIO~TKOBHX ,!l;al[Klj,'. i Pº3P axyHOK 

MeT oro p o3paxyHKy Ha Mi:o;Hi CTb 8 BITTHaqeHff,q HaIIpy.:KeHb 1 nep eM1llleHb .t::e 

eJieMeHTax paMH. ~ Pº3PªXJ'HKY MÍ:o;HOCTÍ BHKOpHCTOBYCTbDI MeTOg K1HQeBHX 

eJieMeHTÍB [8]' po3paxyHOK po6HTbCa B cepegoBHI.Ii e OSMOS/DesignST AR [9]. CxeM3. 

gogaTKa HaBaHTa::KeHb i KÍHU:eBO-eJieMeHTHa MOgeJib paMH BÍ3Ka IIpHBegeHi Ha pHC. 5.2. 

~o KO%HOfO nJBTHK'j npHKJiageHe HaB3.HT3JKeHff,q Big BarH KJ30B3., II(O CTaHOBHTb 1/8 

BarH HagBÍ30qff Ol 6ygoBH i gopiBHIO 8 115 I<li. ~o KO%H Ol 6i qff Ol nJIOII(HHH Kp OIIlIIT efu!a 

IIpHKIIageHe HaBaHTa::KeHHa Big CHJIH Tarn, II(O CTaHOBHTb lfal8 CHJIH T filH ceiaJ,i1 i 

gopiBHI08 14 I<li. Tiprn1ff,qT0, II(O o6Me%eHff,q IIpHKIIageHi go MiCU:b ycTaHOBKH onop 

IIpy.:KHH ÔJKCOBOfO CTyrreHa pecopHoro nigBinrymmrn (3HH3J" Ha 60KOBHHaX) i 

QHJIÍHgpHqffOl noBepXHi Il.IIffiOpHeBoro rHÍ3ga. HaBaHTa::KeHHa Big nigpecopeHo1 MaCH 

KME He BpaxOBYB3.JIO ca. 

PHcyHOK 5.2 - CxeMa gogaTKa HaBaHTa::KeHb i o6Me::r:eHI:. 
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5 .3. AHa.n::i.3 proyJlhTaTiB p OJPaxyHXY i p exo~ 

Pe3yJihTaTH po3paxyHKy Hanp~eHh i rrepelvriW:eHh B e.rreMeHTax paMH B13Ka 

rrp ep;cTaBJieHi y BHrJUI p;i KoJii pH 01 raMMH p 03rro p;iey I..J;HX B eJIH'tfHH . Hañ foJlhlllm{ 3HaqeHHh 

p 0.3paxOBaHi B e.JIHqHHH CKrffiOT h B o 6 JiaCT JIX, w:o MaroTh qepBOHHH i ::KOBTHH KOJih opH. 

Ha prrc. 5. 3 rrpep;CTaBJieHHfi pe3yJihrar p0.3paxyHKY Harrp~eHh. RK BHp;Ho 3 

pHcyHKa, Hafi6iJihlll:i 3Haqe1:1HJ1 Harrp~ eHh p om o p;iJieHi rro rrorr ep eqffHX 6aJIKaX, Ha JIKi 

CrIHpaCTh CJI IllK8 opHeBa, i HaBKpyrn IIIKBOpH eB oro BY3Jia. Lle ITOJICHKJ CThCJI THM, w:o p;o 

I..J;HX 6aJIOK rrpHKJiap;eHe cyMapHe HaBaHTa::KeHHJI, 06YMOBJieHe CHJBMH, w:o rrepep;aroThCJI 

Bi p; Kp olilIIT efiHiB paMH. Hañ 6iJihllle Hanp~eHHJI p; o CKraE: BeJIHqHHH 15 8, 9 · 1 06 H/rvr i 

3Haxop;mhCJI Ha U:HX 6aJIKaX. MiHiMaJihHHfi 3arrac Miu:Hocri CKJiaB 2,21, w:o 3ap;OBOJihHJIE: 

BHMOraM HOpMaTHBHO-T exHiqff Ol ,:J;OKYMeHTaIJ:ll rro 3a6 em eqeHHKJ :r...IlHlMaJihH oro 

KOeljliu:irnra 3anacy Ivriu:Hocri, piBHoro 2. 

PH cyH OK 5. 3 - p 03ITO p;iJI Hanp~ eHh B paMi Bi3Ka 

Ha prrc. 5. 4 rrp ep;craBJieHHfi p e3YJihTaT p 0.3paxyHKY rr ep e:r...nw:eHh e.rreMeHT1B paMH 

Bi3:ra. RK BHp;Ho Ha pHcyHKY, M:lKCHMaJihHi rrepeMiw:eHHJI orpHMJE: KpaHHJI rrorrepeqffa 
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6aJIKa i KpOHIIITeihrn, lJ.lO IIpH:MHKalOTh go HeL r..¡ e 06J'MOB.1IeHO THM, lJ.lO BOHa He 

noB 1a33Ha 3 iHI.I.IHMrr non ep ~HMH 6aJIKaMH, i, QT)K e, CHJIH Bi g Kp OHIIIT eHHiB IIpHKJiageHi 

TiJihlGI go H el. Hali 6iJiblll:i n ep eMilJ.leHHa paMH gopiBmoIO Th 1,3 3 9 MM. 

11~ ' 

•• :~:+('.)) 

. :...M. ,,_...., 

. .( )'j : +( :xi 

1-! 11 ~I 1 

.' 1 , ... 11 1 

". ". ~, ~I 1 

•• "·" 1)"1 

PH cyHOK 5 .4 - TI ep eMilJ.leH~ eJieMeHTiB paMrr Bi3Ka 

~IDI 3HH:iKeHHa piBHa Harrpy..KeHh B eJieivleHTax u,ici paMH MO)Ke 6yrH peKOMeHgOBaHe 

noCHJieH~ nepepi3y KpaHHbOl nonep~o1 6aJIBH a6o ycraHOBIG g01JiiTKOBOfO 3B 1~KJ 3 

6 OKOBHHaMH i ~ opHeBOIO 6aJIKOIO . 

T aKHM 'tffiHOM, BHKOHaHHH p 03ftaxyH OK Mir:J:HO CT i paMH B13Ka BaHT a:iKH oro 

TenJIOB03a npH gi.1 KOM6iHOBaHOfO HaBaHTa:iKeH~ Big BarH KY30Ba i CHJIH Tara MeTOgOM 

riHIJ:eBHx eJieivieHTiB. TI pH IJ:bOMY no 6ygoBaHa TpHBHMi pHa MO geJib paMH Bi3Ka: 

no 6ygoBaHa p o3paxyHKOBa cxeMa i 3agaHi HaBaHTa:iK eHHa: p 03ftaxOBaH1 3HaqeH~ 

HaIIpy..KeHh i g etP opMau,ift B eneiviemax paMH. 
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6 EKOHOMP-IHE 05ÍPYHTY13AHIDI 

6.1 B10Ha~ mTo~ i cynyrHix KaniTaJihHHX mrrpaT npH eicc:rmyaT~ 

6a:JOBOIO i cnp OeJCTOBaHOIO 'l])(lHC IIOpTllHX 3aco6iB 

PospaxyHOK cyMapHHX IIOTOT.fliHX BHTpar 3gificI:OO CThc..1 3 pospaxyHKy Ha OgHHHIJ;lO 

po60TH (IIHT oMi. BHTparH) i Ha piK eKCIIJIYaT8.IJ;i.1 rpaHCIIOpTHoro 3aco6y IIO 'ÍlºPMYJiaX 

11 = 3 + r + P +A, 

11 =11 v , 
(6.1) 

(6.2) 

ge 11r, 11, 3, r, p, A - Bi gIIOBi gHO pi Tffii CJ'M1 pHi i IIHT oMi II OT OT.flii BHT paTH, BHTpaTH 

Ha 3apo6iTHY rrnary BHp06HHqm{ po6irHHriB ( OCHOBHa i gogaTKOBa) 3 ypaxyooHIDIM 

BigpaxyBaH:c. go cou:iaJihHHX itioHgiB, Bmpar Ha e.nenpoeHepriro, IIaJIHBO i M3.CTR.TlhHi 

M3.Tepia.TIH, BHTpaTH Ha IIOTOT.fliHH peMOHT i TO, aMOpTH3au:ifiHi BigpaxyBaHH_g, rpH. 

PospaxyHOK IIHTOMHX BHTpar Ha 3apo6iTHY rrnary 3 ypaxyBaHH~ BigpaxyBaHh go 

cou:ia.m.HHX itioHgiB 3gifiCHIOCThc..1 IIO 'ÍlºPMYni 

3 = S. (1 + U + U 3 \ (i + O e 1 
100 ) 100/ 

(6.3) 

ge S -rogHHHa rap11qiHa craBKa rrpau:iBHHIB rrpH BHKOHaHHi IJ;HX po6ir, rpHfrog.; 

D - BigcoroK gorrnar, rrpeMifi i rrporpeCHBoK go rapHiiiHoro iiiOHp;y 3aprrnar11 o/o; 

D3 - BigcoroK gogarKoBo1 3apo6irHo1 rrnarH %; 

O i.: - Bi gcor oK Bi gpaxyBaH:c. go e oQiaJihHHX qi oHgiB, % . 

flHT oMi mrpaTH Ha e..TieKTp o eHepriro' IIaJIHB o i M3. CTH..TihHi M3.T epia.TIH BH3Ha'tffil0 Thc..1 

IIO qi ºPMYni 

ge g -IIHTOM3. Bmpara rra.TIHBa, Kr/e. KBr rog.; 

N - rr ory.:r:Hi cr:c. gBHrYHa, KB r ; 

A.- cepegHifi KOeiiiiu:irnr 3aBaHTa::KeHff_g gBHrYHa rrpH BHKOHaHHi po6ir; 

(6.4) 
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.llT - KOTuIITJieKCl:Ia qiHa e.JieKTp o eH epril, II8JIHB3. 3 ypaxyBaHHJIM Ma CTHJihHHX 

MaTepiaJiiB, rpH.IKBT rog., rpH.!Kr. 

TIHTOMi BHTpaTH Ha IIOTO-crn:HH peMOHT (ycyHeHIDI BiAMOB) i TO BH3Ha"tffil0Tbal IIO 

IÍJOpMJJii 

P = (ru+tu-r-ru), (6.5) 

ge ro - cepegHi BHTpaTH Ha ycyHeHHa ogHici BiAMOBH, rpHIBiAMOB3.~ 

rro - e ep egH1 BHT paTH Ha rrp OB egeHIDI TO 3 p O:BpaxyHKJ Ha 1 9:0JI. -ro g.' 

(rro = 1,2-1,5), e/trnJI. -rog. ~ 

to - cep egHili qac ycyH eHHa o gHi ci Bi AMOBH, ro g. 

CepegHi BHTpaTH Ha ycyHeHIDI OgHici BiAMOBH ro HaBOgaTbaI B Ta6JIHqi 6.1 3aJie::Ia:Io 

B1 g IÍJiKCOBaHHX 3Ha T.IeHb H oMiHaJibH01 IIOTJ'::KHO cri gBHrJHa. B H3Hat.IeHIDI ro gJLq 

rrpoMi::KHHX 3Ha9:eHb IIOTY::Ia:IOCTi 3giftcmo CTbaI MerOgOM imeprro~il . 

Ta6JIHqa 6.1 - CepegHi mrparn Ha ycJHeHIDI ogHici BiAMOBH 

TI OTJ'::KHi CTb gBHrJHa, 20 30 55 85 125 175 250 350 500 

~T 

CepegHi Bmparn Ha j) 4,1 ó,1 "/J 11,1 1 ó,ó lj) jj,1 4·¡' 1 

ycyHeHHa o gHi ci 

Bi AMOBH, rpHIBi AMOB3. 

p O:BpaXJHOK IIHT O:MHX aMOpTITTaqiHHHX B1 gpaxyBaHb IIpH eKOH OM 9:H OMJ 

O 6rpymJBaHID H OBOl MO geJii 3 giHCl:IlO CTb aI 6 e3 ypaxyBaHIDI Bigpaxym.Hb Ha p eH om.qiID. 

B qiJIOMY pit.IHi aMoptH3aqii1Hi BigpaxyBaHHa BH3Ha"tffilOTbaI rro IÍJOpMJJii 

T 
A - E alG? E ap + ªKP 

r - 100 + u 100 (6.6) 

ge E - 6aJiaHcoB3. Bapricrb tpaHcrroptHoro 3aco6y 3 ypaxym.HIDIM craqioHapHo 

3MOHTOBaHoro ycraTKJBaHIDI, II(O arperarycrbaI, rpH~ 

bu - 6aJiaHcoBa BaptiCTb gogaTKOBoro ycraTKJEaHHa, rpH~ 
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A T Iai - HOpMa. 8MOpTH33..[{ifu.uIX BÍ gpaxymHb Ha Kairi Ta.JibHm1 p eMOHT % ; 

Ap, Aiai- Hop:rvra. aMopTH33..[{iinuIX BigpaxyBaHb gogaTKOBoro ycraTKYBaffIDI, :u¡o 

arperaTyCTbCa - Bip;IIOBip;Ho Ha peHo:sau;iro i KaIIiTa.JibHm1 peMOHT' 0/o. 

CynyrHi KaIIiTa.JibHi BHTpaTH B eKCTIJIY8.T~i1 TpaHrnopTHHX 33.C06iB BpaxoByroTb 

BHTpaTH Ha npHg ÔaHHa ycraTKYBaHIDI' u¡o arp eraTyCTb e;;¡, a TaKO% KaIIi TaJibHi BHTpaTH Ha 

CTBOpeHHa OCHOBHHX ~OHgiB gJUI 36epiraHIDI, peMOHTY i TO (gerro, rapa%i, ÔOKCH, 

ecrai.::a p;H, p eMOHTHi M3.HCT epHi i T. g.). 

Po31Jaxy1:10K cynyrHix KairiTa.JibHHX BHTpar rrpoBOp;HTbc,q no ~ºPMYJii 

b·E 
Kc =Eo+--, 

10 o (6.7) 

ge b - cepep;Hifi BigcoroK Baprocri OCHOBHHX ~oHgiB grr.q 36epiraHIDI, peMomy i TO 

TpaHcnopTHHX 33. co 6iB no BÍ gH OIIIeHHIO go 1x 63..T.IaH COB Ol BapT o cri ' 0/o. 

6.2 BmHa'IeHWI npoexTHOi co6iBapTocTi, omomi u;iHH i 6amHCom1 :eapTocTi 

TpaHC nopTHOr o 3aco6y 

Co6iBapricrb BHpo6HHu;rBa rpaHcnoprHoro 3aco6y Ha cragi1 npoeKTyoomrn fioro 

KOH CTpyiaJ:ll p 03tJ3XOByro Tbc;;¡ yKpyrrH eH:Hlvnl MeT O gaMH 33Jle%HO BÍ p; Mi. pH H OBH3HH 1 

CKJiap;Hocri HOBo1 MOgeJii. TioKa3HHKOM Qboro MO%e CJIY)IGITH iHgeKc 3pucTd..ti.tili 

nOTY%HO CTi gBHryHa HOB Ol MO geJii B n opiBHmHi 3 Ti ao ' :u¡o BHIIYCKaCTb e;;¡, ;;¡Kifil 

BH3Ha1.fficrbc;;¡ no ~ºPMYJii 

(6.8) 

ge N1, N'J. - HOM1Ha.JibHa nOTY%H1CTb gBHryHa Bip;IIoBip;Ho npoeKTOBaHoro, ra 

TpaHcnopTH oro 33. co 6y, :u¡o BHIIYCKaCTb e;;¡, KB T. 

TipHMipoM, 3ÔiJibIIIeHIDI nOTY%ffOCTi p;BHryHa B 1,2-1,3 pa3H, aK rrpaBHJIO, He Bege go 

iCTOTHHX 3Mi.H B KOHCTpyiaJ:ú, 1 HOBa MO,:J;eJib Ma.E: BHCOKifil piBeHb crragKOE:MHOCTi 3 Tiao, 

u¡o BHrrycra CTbc,q. TI pH iHgeKci 3P o CTaHHa nOTY%H o cri 3 1, 5 i BHII.¡e p 03p o ÔKa 

KOH crpyiaJ:ll BHMarat: 6 araTbOX opmiHaJibHHX T exHi qffHX piIIIeHb. 
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flpH HeBHCOKÍH Mipi HOBH3HH rrpoeKrOBaHoro rpaHcrroprHoro 33.Co6y (lN '.S 1,3-1,4) 

BH3HaqeHIDI fiar o rrp o eKTH Ol co 6iBapr o cri 3 gificmo CTbCH MeT o goM rrp or orHrry' 

33.CHOBaHOMY Ha gea:mx rroJio::KeHHfil{ r eopi1 rrogi6Hocri. CJiig BpaxymrH, u¡o B aKocri 

rrpororHrry MO%e 6yrH BHÔpaHHH 3aJii3HHT.:IHHH rpaHcrroprHHfi 3aci6 nrurnro 

IIpH3HaqeHIDI' aJie CXO%e 3 rrp o eKr OBaHHM rro KOH CTPYKIJ:ll 1 I.I¡O BHror OBmCT bCH Ha 

OgHOMY 3aBOgi. flpH HeBeJIHKHX BigMLHHOCTaX BHÔpaHoro rrpororHITy Big rrpoeKTOBaHoro 

(IN '.S 1,2) gm po3paxyHKJ rrpoeKrH01 co6ioopr ocri 3acrocoeycrbCH 'ÍJOPMYJia 

(6 .9) 

ge C2 - co6iBapricrb rrpoeKTOBaHoro rpaHcrroprHoro 33.co6y, rpH; 

G' i , G '2 - KOH CTPYKTHBHa Maca rpaHcrroprH oro 33.C o 6y 6 e3 ypaxyBaHIDI 

IlOKYfIHHX BHpo6iB BigrroBigHO rro rrpoeKrOBaHOMY i Ôa30BOMY rrpororHrry, Kr; 

C i - co6iBapricrb rrpororHrry 6e3 ypaxyBaHIDI rro~HHx BHpo6iB, rpH; 

TI:.:: - oopriCTh rroicyIIHHX BHpo6iB rro rrpoeKrOBaHQMYrpaHrnoprHOMY 33.co6y, rpH. 

y BHITagKy 1,2 <l.N< 1,4 cJii g KOpH CTYBarHca 6imme gH 'ÍJ ep eHujfi OBaHOID 'ÍJ ºPMYJIOID 

{ [
( d )( h Px " ]} ( PB l C'j,= M'j,+D'j,+ 3'.J. 1+- 1+-+- x 1+-
\ 100) 100 100) 100)' 

(6.1 O) 

ge M:;:, 32 - Bi grr oBi gH o BHrparH Ha o CHOBHi Mar epiaJIH i o CH OBHa 3ap o 6i rHa ITJiara 

BHpo6HHT.:IHX po6irHHKÍB B co6iBaprocri rrpoeKTOBaH oro rpaHcrroprHoro 3aco6y, rpH; 

d, h - Bigcor:m gogarKOBOl 33.po6irHOl ITJiarH i BigpaxyBaHb go coujaJibHl1X 

Pr., P1 B1gCOrKH 
. . 

B1 gITOB1 gHO H errpaMHX BHrpar (u:exoBHX, 

33.raJibH03aBOgCbKHX, BHrparH Ha yrpHMaHIDI i eKCrIJIYaraujro ycrarKYBaHIDI ra iH.) Big 

o CHOBHOl 33. p o 6i rHOl ITJiarH BHp o ÔHHT.:IHX p o 6 ir HHKÍB i Il03aBHp o ÔHHT.:IHX Bmpa r Bi g 

BHpo6HHqo1 co6iBaprocri rro KaJibKymuj1 rrpororHrry. 

BHrparH Ha OCHOBHi M3.repiaJIH M'j, BH3Haqarorbca rro 'ÍJ OpMJJii 



G' 
M,.,=M1- 2 

"" G', 
1 

gt: M1 - BHTpaTH Ha OCEOBHi MaTepiaJIH B co6iBapTOCTi npoTOTHrry, rpH 

o CE OBHa 33.p o 6 iT Ha IIJiaT a BHp o ÔHw-nIX p o 6 iT HHI<iB BIDHa t.Ia~bC$1 no q:i ºPMYni 
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(6.11) 

(6.12) 

ge 31 - OCHOBHa sapo6iTHa TIJia.Ta BHpOÔHH~X po6iTHHKiB B co6iBapTOCTi 

np OT OTHrry, rpH 

y pasi, ªIilllº piBeHb HOBH3HH i CKJiagHOCTi npoeKTOBaHOfO TpaHcnopTHOfO 33.Co6y 

i CT OTHm1 ( lN > 1, 4)' ftor o co 6iBapT iCTb cJii g BH3Hat.Ia.TH sa gonoMor Ol:O eMII1 pH11ID1X 

q:i ºPMYJI, OTpHMaHHX Ha o CHOBi non ep egHiX go cJii p;ip: eHb 33.JiôKH o CT1 BHTpa T Ha 

BHp O ÔHHql'B O Bi g KOH CTpJ'KTHBHHX i BHp O ÔHw-nIX "911HHmciB. 

TipH OCTaT01lliOMY pospaxym::y, OTpHMa.Hy 33. gOTIOMOfOl:O J'KPyrIHeHOfO P03PaxyHKY 

co6iBapTiCTh npoeKTOBaHOfO rpaKrOpHoro 33.Co6y KOpillYffiTb 3 ypaxyB3HH$1M 

KOHCTPJ'KTHBHHX pospo6oK, npoBegeHHX npH BHKOHaHHi cneQ3aBl];aHH$1 no fÍJOPMYni 

(6.13) 

ge C ~ - co 6iBa pri CTh np o eicr oBaHor o rpaH cnopTH oro saco 6 y, 3Haft geHa 

yi<pynHeHO' rpH~ 

ô.C - 36iJibllleHH$1 (3HH%eHH$1) co6iBapTOCTi TpaHcnopTHOfO saco6y BHacnigoK 

KOHCTPJ'KTHBHHX pospo6oK, npoBegeHHX crygemoM npH BHKOHaHHi CTieQ3aBgaHH$1, rpH. 

3MiHa co 6iBapT o cri ô.C MO%e 6yr1-1 3HaH geH o TI o q:i ºPMYni 

(6.14) 

ge C .1:::1:e, C a¡ - CO 6iBapTi CTb geraJieft, J.llO Bi gTI oBi gH O BBO p;$1Tbca 1 Bl1.11JnreHHX, 1 

CKJiagaJibHHX OgHHHI..1p B KOHCTpYKQi1 arperaTiB, rpH 

3araJibHa co6iBapTiCTh geTaJieH, II[O BB01);$1TbC$1 a6o BHB01);$1TbC$1, 1 CKJiagaJibHHX 

OgHHHIJ:b BH3Hat.Ia~bca no fÍJOPMYni 
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(6.15) 

ge m, k - ri.JThri CTI::. Ha.HMeHyi:&HI::. g era.rrefi (-r.rn CKJIBga.rrl::.HHX o p;HHHI.1p) i IIOKJ'TIHHX 

BHpo6iB, Illº BBOWITl::.DI (BHJITleHHX) - BigrroBip;Ho; 

C2, n2 - BigrroBip;Ho co6impricr1::. ra Ki.Jihlcicr1::. i-i ger3.JI1, a6o CK1Iaga.rr1::.Ho1 

O ¡:çrni~i , I..I.¡O BB O p;HTl::.DI ( B I-JJIY1ieH O), rpH i IIn' . ; 

111' h1' - Bi grroBi p;HO Bapri CTI::. i Ki.JThri CTI::. j-r o II OKJ'TIH oro BHp o 6y' Illº BB o p;HTl::.DI 

(BI-JJIY1ieHor o), rpH i rm . ; 

K~ - KO e'ÍJiu:i E1IT' IllO BpaxOBYE: Bmpa TH Ha CKJIBga.JibHi p o 6 OTH II o ycraH OBQi 

gera.rrei1 ( CKJIBga.JibHHX o p;HHHI.1p) i II OKJIIHHX BHp o 6iB B KOHCTpyiatiro rpaH crroprH oro 

33.C06y (~ = 1,1); 

Kr - KO e'ÍJiu:irar, IllO BpaxoeyE: rpaH crroprHi BHrparH rrpH rrpH g6aHHi IIOKJ'TIHHX 

BHp06iB (JG·= 1,05). 

Bapricr1::. IIOKJ'TIHHX Bupo6iB BH3Ha-c.raror1::. rro BigrroBip;HHX rrpeficeypamax a6o 

IIpaHC-JIHCTax OIITOBHX u:iH. Co6iBapricr1::. gera.rri IIeBHoro Ha.HMeHym.HIDI, OCBOE:HOl B 

cepiHHOMY BHpOÔH~TBi, 6eper1::.D1 33. 'ÍJaKTH'C.ffiHivni gaHHMH 33.BOrf:!, a I..I.¡O 3HaxOgHTl::.DI y 

cragil IIpOeKTYBaHIDI - po3paxoeyE:Tl::.DI IIO 'ÍJOpM]"Jii 

(6.16) 

ge G - KOH crpYKfHBHa :rvraca gera.rri, Kr; 

.l.lM - OIIT OBa u:iHa MaT epia.rry' 3 fil{Qf o BHfOT OBIDI E:Tl::.DI gera.Jib (6 ep eTl::.CH 3 

Bi grr oBi p;H oro rrp eficeypama a6 o rrpai1c -JIH era om OBHX u:iH Ha t.rnpHi MeraJIH, KOJThop oBi 

MeTaJIH, IIp OKaT i TaK ga.rri), rpH/Kr; 

Kti - KOe'ÍJiu:irar BHroJpHcraHIDI :rvrar epia.rry rrpH BHroroBJieHHi gera.rri; 

T - rpygoMicrKicr1::. BmoroBJieHHH gera.rri, HOpMo-XB.; 

Su - OCHOBHa 3apo6irHa rrnara BHpOÔHH-r.rnX po6irHHKiB, I..I.¡O goBOgHTl::.DI Ha 

o p;Hy HOpMO -ro ¡:çrniy rpygoMi CTKO cri' rpH/HOpMO -ro g. ; 

K1 - KOe'ÍJiu:irnr ' IllO BpaxoByE: rpaHCIIOpTH0-3aroriBe.JibHi BHrparH IIO 
. . . . . . . . 

mgrOTOBQl Marepia.rry, BmparH Ha gOIIOIIJDJKH1 MaTepla.TIH 1 IIOBOpOTH1 BJ.gxOgH, HK1 
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BH'tflITYJOrb 3 cyMH BHTpar Ha BHpOÔHHIJ;rBo; 

K2 - KOe4J~iElIT, w:o BpaxoBy€ rrpeMil i nporpernm<n, ¡:¡;ogarKoey 3apo6irHy 

rr.rrary, Bi¡:¡;paxyBaHHa ¡:¡;o co~aJibHHX qi OHp;iB, BHrparH Ha yrpHMaHHa i eKcrr.eyararr,iIO 
. . . . . . 

ycrarKYBaHHH, 3H o e CTI eu;lH CTp)'MeHry 1 o CHallJ:eHHH, n: exOB1' 3afaJibH 033B o ¡J;CbRl ra 1HI!Il 

BHp o 6HHaj, BHT parH. 

B eJil1lIHHa Koeqii~rnra K1 BH3Hat:IBCTbCJI no 4JopMYJri 

(6.17) 

¡:¡;e Pr, BM, .5.J - Bip; cor OK Bip; BeJil1lIHHH BHrpar no CT arri Ka.JlbKYJLq~l 11 o rn OBHi 

Mar epiaJIH i rnp OBHHa 11 Bi p;rroBi p;HO rpaH rnopr H0-33!' oriB e.JibHHX Bmpar, Ha ¡:¡;on oMi)!Q{i 
. . . . 

Mar ep13.TIH 1 noB op orHHX B1 ¡:¡;xo p;!B. 

B eJil1lIHHY KJ BH3Ha"tffi!O rh no qi ºPMYJIÍ 

( 
h l 1 

K2 = 1 +-) +-(~"' + PH+ ~P +Sp + PJip~ 
100 100 

(6.18) 

¡:¡;e P""', P11, ~P, Sp, PJIP - Bi¡:¡;corm Bip; ornoBH01 3apo6irHo1 rr.rrarn BHp06Hwrux 

p o 6i rHHKiB Bi ¡:¡;rr OBip;HO BHTpar Ha yrpHM3.HHH i eKcrr.eyar arrjro ycrarKYBaHHH, BHrpar Ha 

3HOC CTieI.J;1HCTp)'MeHry 1 ornaw:eHHa, n:exoBHX, 33.IBJibH03aBO¡J;CbKHX 1 1HillHX 

BHp o ÔHH"tfl-IX BHrpar; 

h - Bip;coroK Bi¡:¡;paxyBaHb Ha COI.J;iaJibHi 4JoHp;H Bip; C)'MH OCHOBHOl i ¡:¡;ogarKOBOl 

33.p O 6 ir HOl nJiarH BHp O ÔHHiruX p O 6i rHHKiB. 

~aHi ¡J;JLq po3paxyHKy KOe4J~iElITiB J(¡ i K2, a raKO)K Bip;coroK no3aBHpOÔHHiruX 

BHrpar 6eperbCJI B nJIBHOBOMY Bip;¡:¡;:i.Jri 33BOp;y, Ha HKOMY npoxop;HJIB nepep;p;HilJIO:MHa 

ripaKTHKa. 

Koe4Ji~ElIT BHKOpHCTaHHH :rvrarep1arry K11 i ornoBHa 33.po6irHa rr.rrara Ha op;Hy 

HOpMO -ro p;HHy r pyp;oMicrKO cri rrpHBe ¡J;eHO Bi p;rroBi p;H o B ra6 mn;,.qx. 6. 2 i 6. 3 3aJie%HO Bi ¡:¡; 

KJiacy i rpyrrH ¡:¡;eraJieH i Mero¡:¡;y BHpOÔHHIJ;rBa 3arOrOBOK. 
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Ta6.mm;.:;i: 6. 2 - C ep ep;Hifi KO e~iQl_ a-IT BHKOpH CTaHIDI M3. T epia.rry IIpH BHp O 6 HHQTBi 

geTaJiefi 33JlôKHO Big MeTO~ BHpOÔH~TB3. 38fOTOBOK (yMoBHi gaHi) 

K oH crpyicrHBHO -T eXH oJiori t:ma MeTogH BHpo6HHQTB3. :nroTiBeJih 
KJiaCH~iKaIJ;IB 

KJiaC rpyna JIHTBO 3 rap.:;i:i::i:e XoJiop;He 3 
MeTaJIO- llil' a.MIIY- lllTa.MIIY- rrporaTy 
Kep3M1m BaHH.:;r BaHIDI 

KoprrycHi KoprrycH 0,64 0,97 0,82 
geT3JI1 

-//- KpHII001 0,65 0,52 0,84 
BTyJIKH BTyJIKH 0,84 0,65 

-//- Tpy6H 0,90 
-//- illTyu:epH 0,4 

BaJIH BaJIH 0,6 0,71 
-//- B3JIHKH 0,61 0,78 
-//- Oci 0,73 0,77 
-//- IT8.JibQi 0,87 

B a:iKeJii B a:iKeJii 0,82 0,69 0,62 
-//- T.:;i:ra 0,75 

CTifiKH CTifim 0,87 0,87 
-//- YrropH 0,85 

-//- K p OHlllT eHHH 0,60 0,83 
-//- DOHKH 0,63 

ITJIHTH ITJIHTH 0,74 
-//- ITnacr HHKH 0,65 

-//- ITJiaHm 0,78 0,86 
lllecTepHi l¡HJiiHgpHi::i:Hi 0,75 0,8 

-//- KoHii::i:Hi 0,7 0,65 
-//- t.¡ epB'.:;i:m 0,72 0,7 

-//- .. t.¡ e p B 1 
_:;¡i::¡ff i 0,75 0,8 

KOJieca 
BaJI 3 3 0,72 0,65 

IIIeCTepHe I..J;HJnHgpH1iHOIO 
lO 

-//- 3 KOHi 1iH OIO 0,68 0,62 
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T a6.mm;a 6. 3 - C ep ewrn O Cli OBHa 33.p O 6i THa IIJIBTa BHp O ÔH:IftiliX p O 6 i THHriB 3a 1 

HOpMo-rogilliy rrpH BHfOTOBJie.HHi gera.rreH: 3aJie::KHO Big MeTO"ffi BHpOÔHHQTBa 33.fOTOBOK 

(yMoBHi gaHi) 

K OH CTPYKTHBH o-T eXHo.rrori "9H8. Mero gH BHp o ÔHHD;TIB 33.ror iB eJ1b 

KJiaCHitiiKaI._J:ia 

KJiaC rpyna JIHTBO 3 rapaqe Xo.rrogHe 3 
MeTaJIO- II.ITaMIIy- II.Il'aMrry- rrpoKaTY 

Kep3M1KH IBHHa BaHHa 
K oprryrai Koprryrn 6,50 5,93 5,97 

geram 

-11- KpHIIIIill 6,50 5,98 5,87 
BTy.maI BTy.Jilili 5,91 5,92 

-//- Tpy6H 5,95 
-//- lliT~epH 5,95 5,94 

BaJIH Ba.TIH 5,95 5,84 
-11- BaJIHKH 5,97 5,88 
-11- Oci 5,98 5,90 

-11- IT~i 5,93 
BffiKe.rri BffiKe.rri 6,50 5,92 5,82 

-11- Tara 5,83 
-//- CKOÔH 5,82 

Crii1Ial: Crii1Ial: 5,87 5,75 
-11- YrropH 5,83 
-11- KpoHII.Il'ef.n.rH 5,98 5,83 
-11- EoHKH 5,75 

ITJIHTH ITJIHTH 5,75 
-11- IT.rraCTHHKH 5,81 5,75 
-//- ITJiaHKH 5,81 5,75 

lllecrepHi L¡HJiiH gpH1:1Hi 5,95 5,86 

-11- KoHi11lri .5,96 5,85 
-11- T..J epB '_:;¡q¡ti 5,95 5,85 

Ko.rreca 

Ba.rr 3 3 5,97 5,86 
rnecrepHe QHJilH gpH1:IHOKl 

Kl 
-11- 3 KOHi 11HOKI 5,97 5,85 
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Tpyp;oMicrricrb m-1roroBJiemu1 p;erar.ri BH3Ha~CTbaI 3aTie:iKHO Bip; Ma.CH i Mer op;y 

BHp o ÔHHIJ,TBa sarar OBIGI IIO lÍ' ºPMYJiaX. 

~rr.q JlHTBa 

T = 4 ,24 · GJ.::D . (6.19) 

T = 8 27 · rfa54 
' . (6.20) 

~rr.q XOJIDp;Horo IIITaMIIYffiHH.H 

T = O ,8 5 · (JJ.'d:J . (6.21) 

~rr.q JilITBa 3 rrp OKaTY 

T = 2 27 · Gú.jS , . (6.22) 

Po31JaxyHOK co6iBaprocri p;erancií, J.l.lO BB01];.HrbC.H (BH~eHHX) , 3a HMBHOCTÍ TaIGIX, 

p eKOMeH1J;YCTb a! 3BeCTH B ra6JIHQIO . 

CO 6 ÍBapri CT b CKJiap;aJibH Ol O p;HHHI.Ú BH3Ha~ CTba! 3a lÍ!aKTWIBHMH p;aHHMH (p;rr.q 

OCBOffiHX B cepiHHOMY BHpo6HHIJ,TBi) a6o IIO HIDK"tieIIpliBep;eHiH lÍ'ºPMYJii ( p;rr.q 

IIp O eKT OBaH oi) 

m 

C e = K ciõ L ~ · r~ , 
i-1 

(6.23) 

p;e m - riJibri CTb HaHMeHYffiHb p;erancií, m:o BXO p;_grb B CKJiap;anbffY o p;HHHIJ:ID ; 

Kciõ - Koelitiu:irar BHrpar Ha CKJiap;anbHÍ po6orH (Xa;= 1, 1-1,15) . 
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6 .3 PoJP axymnc co6i.Bap TOCTi BHp o6~Ba p aMH 

TipoBegeHi B rrpoueci p03f!OÔIGI HOBOl KOHcrpy1a.~i1 pa.MH 33Xogy g03BOJIHJIH 

3MeHII.IlITH Macy 68.30B01 pa.MH Ha 2°/o, a rpygoMicrKicr:c. n BHfOTOBJieHH,q - Ha 3°/o. Cyxa 

Maca HOB 01 pa.MH CKJiag e 

Mi.:.l:i = Mi_:i; 0,98, 

Mi.:.l:i = 2245 · 0,98 = 2200,1 Kr. 

TpygoMicrKicr:c. BHrOTOBJieHH,q HOBOl paMH 

T .HH = T l1l\ 0,98 

T.illi= 170. 0,98 = 164,9 H-q, 

TI OT.IaT KOBi gaHi II o 68.3 oBifi i H oBifi KOHCTpyiai,i1 pa.MH, H eo 6xi gHi grur p º3PªXJ'HKY 

co 6im pr o cri, rrpHB egeHi B ra6 ~i 6 .4 

Po.3paxyHOK co6improcri pa.MH BHKoeycr:c.~ rro IBJibKY.rurn:ifiHHX craTT .HX mrpar, 

IIpHBeg eHHX B Ta 6~i. 6. 6. 

BHTpaTH Ha MaTepÍaJIH i HaIIÍB'ÍJa6pHKaTH BJiaCHoro BHp06HHqrBa 3:M BH3Hatffi!OT:b~ 

IIO ip ºPMYJIÍ 

3.M = Li,.M • H.1:1 . KT l-' ., 

Hp =Me / KHM, 

3:M = LlM · Hp · Kr .P., Hp =Me I KHM, 

HPE= MeE /KHM, HPH= MeHIKHM, 

3:ME = LlM · HPE · Kr .P, 3:MH = LlM · HPH · Kr .P, 

ge H.1:1 - HOpMa BHTpaTH MaT epÍaJIÍB i HaIIÍB ipa6pHKaTÍB BJiaCHoro BHp o6H~TBa, Kr; 

Mi.: - cyxa Maca (t.IHcra Bara) pa.MH, Kr; 

KMM - Koe'ÍJÍUÍElIT BHKOpHcraHH.H Merany; 

¡_¡ :M - yc ep egH eHa uiHa MeTaJIY, rpHIKr; 

K T.P. - KoeipiQirar rpaHcrropTH0-3aroTÍBeJI:bHHX Bmpar, Kr.P.=l ,02 ... 1,03 
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Ta6.mm;.:;i: 6. 4 - rr oqarKoBi gaHi 

.N2 TI 0Ka3HHIGI 0gHHH~ !-'aMa 

::,/rr BHMpy. 
1 T pygoMicrKicrh mror OBITeHIDI pam, BChor o: Ôa30Ba HOB3. 

y T OMJ 'CfilCJii p O 6 OTH: H-rog 170 164,9 
% 

a) 3B3. p:EOBaJihHi 70,0 H-rog 119 115,43 

6) 'ÍJpe3epHi 20,0 H-rog 34 32,98 
B) rrpor.:;i:::mi 5,0 H-rog 8,5 8,25 
r) CB ep WJYBa.TihHi 4,0 H-rog 6,8 6,60 
g) CJilO capHi 1,0 H-rog 1,7 1,65 

2 Cyxa Maca paMH Kr 2245 2200,1 
3 Koe'ÍJiD:iarr BHKopncraHH.:;i: MarepiaJIY - 0,82 0,82 
4 Pi T.IHHH BHrryCK T eIIJIOB03iB IIn'. 12 12 
5 ~o gaTKOB3. ::,apIIJiaT a, % o/o 35 35 
6 BigpaxyBaHIDI Ha coQia.JihHi rrporpaMH % 

7 HaKJiagHi BHT parn 
- 3araJihH OBHp O ÔHHt.fi % 410,0 410,0 
- ap;MIH1 crpaTHBH1 % 200,0 200,0 
- ::,a ::,MicroM i eKrn.rryaraQi1 ycrar~aHH.:;i: % 620,0 620,0 
- iHIIJi. BHp O ÔHHt.fi % 10,0 10,0 

8 I..¡iHa Mera.rry rpH/ll 18,66 18,66 
9 CepegHifi po::,p.:;i:g po6ir BepcrarHHx - 4,3 4,4 
10 xo.rrogHHx - 4,1 4,2 
11 

. . 
4,3 4,4 I.IIBl g.JIHBHX 1 rap.:;i:1IBX -

12 rogHHHa rapH'ÍJHa CTaBl-!a 1-ro po::,p.:;i:gy 
- Bep craTHHX p o 6i T rpH/rog 2,3 
- XOJIO gHHX p O 6i T rpHirog 2, 1 

. . 
rpH/rog 2,5 - IIlK1 g.JIHBHX 1 ra p_:;¡'CfilX 

13 TapH'ÍJHi KOe'ÍJi:o:iarrn rro po::,p.:;i:gax 
I II III IV v VI 

1,0 1,1 1,35 1,5 1,7 2,0 

B e.JIH1lliHa rroBoporHHx BigxogiB B uTx CKJiaga8 1°/o Big Baprocri MaTepiaJiiB, r o6ro 

.11 urx = 0,01 3m 



HPE = 2245 I 0,82 = 2 737 ,80 KI', 

HPH = 2200,1 / 0,82 = 2 683,05 Kr, 

3Mb = 18,66 · 2 737 ,80 · 1,02 = 52 109,19 rpH, 

3.MH = 18,66 · 2 683,05 · 1,02 = 51 067 ,00 rpH, 

e ur.Y..D =0,01 · 52 109 ,19 = 521,09 rpH, 

e urltii = 0,01 · 51 067 ,DO = 510,67 rpH. 
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0CHOBHa 33.po5iTHa Il.TlaTa BHpOÔHHt.IID{ po5iTHHKiB 3ocH po3paxOBYCThDI IIO 

IÍJOPMYJii 
m 

3ocH = L '-ici · tlIITi · Kn 
i-1 

ge °tfci - rogm:1Ha rapHIÍJHa cram::a po5iTHHKa. 1 po3P_gp;y, rpHirog; 

K Ti - rapH IÍJHHH KO e IÍJiu:i 8HT p o 5i THHKa. i -ro p 03p_ggy; 

tnrri - T pygoMi CTKiCTh i-r o BHgy p o 5i T, H -ro g; 

m - "CfHC.JIO BHgiB po5iT. 

Y TOMY BHrrawq, _gKII¡O po5ora M3.t: gpo5oBHfi po3p_gg, po3paxoByCTJ:.DI rogHHHa 

CTaBKa. gpo5 OBoro po3p_gp;y IIO IÍJOp:M';jJii 

Liw = ~ + (Lin+ 1- Lh..) 1' 

ge Lin, Lin+1- rogHHHa rapHIÍJHa cram::a po3P_ggiB n i n+ 1, Mi::K ma1:r...m 3HaxOgHThDI 

3Ha"tfeHH_g gpo5oBoro po3p_gp;y, rpHirog; 

y - gpo5oBa "CfaCTHHa IJ;boro Pº3P_ggy. 

r O gHHHi TapH IÍJHi CTaBIGI: 

BepcraTHHX po5ir IV po3p_gg = 41,40 rpH/rog; V Pº3P_gg = 55,20 rpHirog; 

Ll43 = 41,40 + ( 55,20 -41,40 ) ·0,3 = 45,54 rpHirog, 

L14J = 41,40 + ( 55,20 - 41,40 ) ·0,4 = 46,92 rpHirog, 

xonogHHX po5ir IV po3p_gg = 37 ,80 rpH/rog; V po3p_gg = 50,40 rpHirog; 

Ll4.1=37,80 + (50,40 - 37,80 ) ·0,1=39,06 rpH/rog, 

Ll4.; = 37 ,80 + (50,40 - 37 ,80 ) · 0,2 = 40,32 rpH/rog, 

rnKigJIHBHX i rap~x po5ir IV po3p_gg = 45,00 rpH/rog; V Pº3P_gg = 60,00 



rpH/rog~ 

l-1.i.3 =45,00 + (60,00 - 45,00 )·0,3 =49,50 rpHirog, 

l.14J =45,00 + (60,00 - 45,00 )·0,4 = 51,00 rpHirog. 
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Po.3paxyHOK oraoBHo1 33.po6irHo1 rmarn BHp06HH-.:m:x po6irHmciB BHKOHYETI:.C.R: B 

ra6JIHQi 6. 5. 

Ta6JIH[(.R: 6.5 - Po.3paxyHOK ocHOBH013apo6irHo1 n.rra.rn 

Bngn po6ir TpygoMi crKi cr1:., CepegHiH rogHHHa Cyivra., rpH 

H-rog p0.3p.R:g rapH4lHa 

po6orn CTaBKa, rpHfq 

Ea3oBa paMa 

CraHoqffi1 49,3 4,3 45,54 2 245,12 

XonogHi:J 1,7 4,1 39,06 66,40 

lllKigJIHBi ra rap_gqi 3 119 4,3 49,50 5 890,50 

OraoBHa 3apo6irHa n.rra.ra 8 202,02 

HoBa paMa 

BepcrarHi 47,82 4,4 46,92 2 243,76 

XonogHi 1,65 4,2 40,32 66,49 

lllKigJIHBi i rap_gaj 115,43 4,4 51,00 5 886,93 

OraoBHa 3apo6irHa n.rra.ra 8 197,18 

~OgaTKOBa 33.pn.rra.ra BHp06Hnqnx po6irHHKiB 3g BH3Haqa8TJ:.C.R: B npOU:eHTHOMY 

Bi gH OIIIeHHi go o Cl:IOBH o1 

3 - 3 Ut;H X o/o.'3 µ, 
g---10_0_ 

1 TpygoMicrKicr1:. BepcrarHHX po6ir gopiBmot: cyMi nyHKTiB 6) B) r) ra6JIHQi. 6.4. 
2 T pygoMi crKi CTI:. XOJIO gHHX p o 6i T gopiBmo 8 IJYHKTY ro ra6JIHQi. 6 .4. 
3 TpygoMicrKicr1:. I.I.IKig.TIHBHX i rapj{qlix po6ir gopiBHKlt: IJYHKTY a) ra6JIHQi. 6.4. 



3p;B = 3oem: · %3p; I 100, 3gH = 3oeHH · %3p; I 100, 

p;e o/o'.3p; - Bip;car oK p;op;arKOB013apruianr. 

3µp = 8 202,02 · 35 / 100 = 2 870,71 rpH, 

3µ,tt = 8 1 97, 18 · 3 5 f 1 0 0 = 2 8 6 9, 0 1 IpH, 

B eJilf'illHa. Bip;paxymHb Ha cou;iaJibHi nporpaivrn: Oen po3paxoBycrbc.a no !ÍJOPMY.rri 

O - (3ui..:tt + 3µ, )x %01,;11 
en- 100 ' 

Oulli = (3ui..:HO + 3µp) · 0/oO i..:1J I 100, 

OeIIH = (3 oeHH + 3,:J;H) · %0en I 100, 

p;e %0 en - Bi p;cor OK Bi p;paxyBaHb Ha cou;iaJibHi np orpaIDI( 37 ,8 ºlo). 

O era: = (8 2 O 2 ,O 2 + 2 87 O, 71 ) · 37, 8 I 1 O O = 4 18 5 ,4 9 rpH, 

OeIIH= (8 197,18 + 2 869,01 )-37,8I100 =4 183,02 rpH, 
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BHrparH sa 3MicroM i eKcruzyarau;i1 ycraTKYBaHIDI (PC3 0), 3araJibHompo6Hw1i 

(OTIP) , ap;MiHicrpaTHBHi (A):() i iHllri BHp06HHt:ti BHTparH (TITIP) npHfiM.a.!uTbWi J::¡ 

IlpOU:eHTHOMY Bip;HOIIIeHHi p;o OCHOBHOl 3apnna.TH BHp06Hwrnx po6irHHriB, fil( u:e 

noKaSaHo B rafornu;i . 6. 6. 

B Hp o 6HH"tffi Bapri CTb CTIP BH3Ha1iacr bc.a fil( cyMa era r eI1 1, 3, 4, 5, 6, 7, 8, 9 3a 

mpaxyBaHHaM crarri 2. 

C1w.i:; = 3nu= -11 UTX.l:i + 3ui..:li.l:i + 3µp + Oi..:11.i:; + PC30.i:; + OTIP.i:; + A.z:4¡ + 1111.1:-'.i:;, 

C1wtt = 3.MH - 11UTXH+3ui..:lili + 3µ,tt + Oi..:1lli + PC30tt + OTIPtt + A~tt + 1111.1:-'tt, 

CIIPE = 52 109,19 - 521,09 + 8 202,02 + 2 870,71 + 4 185,49 + 50 852,55 + 

+ 3 3 6 2 8 .3 O + 1 6 4 04 ,O 5 + 8 2 O ,2 O = 1 6 8 5 51, 4 2 

CIIPH = 51 067,00 - 510,67 + 8 197,18 + 2 869,01 + 4 183,02 + 50 822,5 1 + 

+ 33 608,4 3 + 16 394,36 + 819,72 = 167 450,57 IpH. 



N2 
rrm 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

1 O. 
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T a6Jrnu;.:.1 6. 6 - K aJibKY.JL"ru:iJI co 6iBapr o cri paMM 

Crar T JI mupar 
CYbffi, rpH 

flpHMiTKa. 
Ô8.30Ba HOBa 

Mar epiamr i HaIIiB1ta 6pm:a.TH gogaTKOBHfi 
BJIBCHOfO BHpOÔH~TBa 

52 109,19 51 067 ,00 
p 0.3paX}'HOK 

floBopoTHi BigxogH (BigIDMaIOThc.,q) 521,09 510,67 

0CHOBHa 33.po6iTHa IIJIBTa 
8 202,02 8 197, 18 T a6.TOO.J:a 6. 5 

BHp O ÔHH11HX p O 6i THHKiB 
~o gaTKOBa sapo 6i THa IIJIBTa 2 870,71 2869,01 

B i gpaxyBIBHK Ha coJ..J;i.8.TihHi 
rrporpa:MH 

4 185,49 4 183,02 

B HTparH Ha yrpHMaHHK i PC30 = rr3 x 
50 852,55 50 822,51 

eKCTIJIYaTaIJ:HO ycraTKJEaHHK o/oPC30 I 100 
3araJihHOBHp o 6Hw-ri BHTpaTH 

33 628,30 33 608,43 
OTIP =rr3 x 

%0TIP / 100 
A p;MiHicrpaTHBHi Bmpa TH A~ =rr3 x %A~ I 

ló 4U4,UJ 1 ó j~4,Jó 
100 

hrnri BHp o 6HHaj Bmpa TH 
820,20 819,72 

TITIP =rr3 x 

%TITIP I 100 
B Hp o 6Hwra. co 6iBapri CTh 168 551,42 167 450,57 

6 .4 Po:ip axymnc pi-.:nmr o exoHo:Mi-.:nmro e)eicTy Bi,n; BHp o6Him;rBa HOBOI paMH 

6. 4 .1 PospaX}'H oK eKOHoMi ~oro e1t eKTY BHKOHYt:Th c.,q no 1t ºPMYni 

3r = (CIIPE- CIIPH) ·Ar -EH · DK, 

ge C Ul-'D, C lll-'H - BHp O ÔHHqa CO 6iBapTi CTh Ôa..3 OB01 i H OBOl paMM, rpHf IIIT ; 

Ar- pi~li o6car BHrrycey paM, IIIT; 

r.:.H - HOpMaTHBHHH Koe1tiu:iE:HT e1teKTHBHOCTi Ka.IIiTaJihHHX BKTIBgeHh, Ett = 

O, 15; 

D.K - go gaTKOBi Ka.IIiT 8.TihHi BKTIB geHHa, 5 o THC. rpH 

3 r= ( 168 551,42 -167 450,57 ) · 12 -0,15 -50000 = 12 460,24 rpH, 
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6. 4. 2 T epMiH OKYJIH o cri p;o p,arKomx KaIIi TaJibHHX BKJia p;eHb 

TuK = LiK ! 31·. 

LJ.K = 50 ... 70 TbIC. rpH., 

luK = 50000 ! 12 460,24 = 4,0 poKiB. 

TipoBep;eHi eKOHOivJPilI1 po3paxyI001 Bmpar Ha BHp06Hm..i:TBO pa:rvrn HOBOl 

KOH crpyia.i:u 1];03B OIDIIOTJ:. 3P o 6 mH HacrynHi BH CHOBKH: 

1. C yxa Ma.Ca H OBOl pa:rvrn MeHIIIe 6a3 OBOl Ha 44, 9 Kr i CKJia p,at: 2200,1 Kr . 

2. T pyp;oMi CTKi CTJ:. BHr OT OBJieHIDI H OBOl pa:rvrn CKJia p,at: 1 64 ,9, Il.lO MeHIIIe 6 a30B Ol 

Ha 5,1 H-rop;. 

3. B mparH Ha M3.Tepia.TIH i HaniBiita6pHKaTH BJiaCHoro BHp06HHQTBa CIOTi3.p;yfb 51 

o 67 ,O o rpH, Il.lO Ha 1 042'18 rpH Melillle, HDK IIpH BHp o 6Hm..i:rBi 6as OBOl pa:rvrn. 

4. B Hp o 6Hwra. e o 6iBapT icTJ:. HOB Ol pa:rvrn CKJiap; e 167 4 5 o' 57 rpH' Il.lO Ha 

11 o o ,8 5 rpH MeHIIIe, Hi::K rrpH BHp o 6Hm..i:rBi 6asoB Ol paMH. 

5. EKOHOMi 1.ffiHH eiti eKT CIOTi3.p;e 12 4 6 o' 24 rpH rrpH BHp o 6HHQTBi 12 paM Ha piK 

6. OKynHiCTJ:. p;op;arKomx KaIIiTaJIOBKJiap;eHb CTaHeTJ:.DI qepe3 4,0 poI<iB. 
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7 OXOPOHA TIPAL¡I 1 HABKOJil1llIHbOíO CEPE~OBHI.I¡A 

7 .1 3ar aJ1hll:i mITaHIUI 

Oxop oHa rrp~i - u: e rn cr eMa 33.KOH o ~lfilX aKT1B, 
. . 

COIJ,l.a.JibHO -eKOH o:rvn 'tfliHX, 

opraHi3au:iHHHX, T exHi q¡mx, ri ri rni 'tfliHX T a .rriK)'B3JibHO-rrp o itiiJiaKI'H'tfliHX 3axo giB i 

33.C05iB, J.l.lO 3aÔe3IIe'LIJ'KITh 6 e3IleKJ", 3ÔepôKeHHa 3gopoB 1a Ta rrp~e3~THOCTi JilOílHHH 

rrigqac rrp~i. L¡a rncreM3. gOIIOBIIlO cr:c.ca KOMIUieKCOM 3axOgiB IIO IIO%ôKHiH Ôe3rreu:i 

(cncreM3. 33.Ilo5iramrn IIO%ôKi, rncreMa rrpoTHIIO%ôKHoro 3axncry), 3aKOH YKpaiHH 

«TI p o oxop oHy rrpau:i}} [ 11]. 

flHTaHHa 6e3Ile'tfll0l )KllTTE:gia.JibHOCTi JilOílHHH Heo6xigHO BHpllllYBaTH Ha BQX 

cragiax %HTT moro U:HIOIY. 

3a6 em eqeHHa 6 e3IIe'tfllOl )KHTT E:gia.TlbHO cri JilO ílHHH 3Ha 'tfliOl-0 Mi p 01-0 33.JiôKHTh Bi g 

IIpaBHJihHOl oI.JjHKH He 6 e3II e'tfllHX, IIIKi g..TIHBHX BHp o ÔHHtIHX T.IllHHHBlB. o gHaKOBi II o 

TH:iKKOCTi 3MiHH B opraHi3Mi mogHHH MO)KJTh 6yrn BHKJIHKaHi pi3HHMH IIpHT.IllHaMH. Lle 

MO)KJTh ÔyrH aro -He 6yg:c. T.IllHHHla-1 BHp O ÔHHtiOr O C ep egOBHII.ta, HagMi pHe 1ii3H'tflle i 

pOzyMOBe HaBaHTa:iKeHHa, HepBOBO-eMOI.JjHHa Harrpyra, a TaKO)K p13He IIO€gHaHHa u:nx 

IIpHT.IllH. 

Y I.Jj:H r JiaBi a Bnpirnyro IIHTaHHH 6 e3II eq¡:¡ o1 %HTT E:gia.Jil:H o cri Ha cragi1 p 0.3p o 6KH 

6aKaJiaBpc:c.Koro rrpoeKTy, a caMe, po3paxyHOK pôKHMiB po6orn 1 raroBoro rrpnBogy 
.. . . 

rr013~ 3 eneKTpll'tflloI-O rrepe~qe1-0 3IvD.HH0-3IvD.HHoro CTPYMY· 

06'9:HCJilOBaJihHHH U:eHTp, B aKOMY po3po6JiaBca 6aKaJiaBpc:c.m:H IIpOeKT, 

3Haxo gHT hGa B Koprryci clJaKYJihT ery T paHCII opTH oro MalllHH o 6ygymHHa H TY <<Xl 11» Ha 

i.a 1' egpi EneKTpH'tfllor o T paHcrr opry i T errnoBo3 o 6ygyBaHHa. 

~ orrepar opa EOM gy:iKe Ba:iKJIHBHM € gorpHMaHHH p ôKHMJ rrpau:i :H Bi grro1111m:y. L¡ e 

rroacmocr:c.ca THM, I.llO B cy'9:aCHOMJ aBTOM3.TH30BaHOMJ i MeIBHi30BaHOMJ BHpOÔHHQTBi 

rrpau;a JilO ílHHH € rrp ou:ecoM B3aEMO gi1 mo gHHH i MlliIHHH' I.llO cyrrp OBO g)KyCTh ca 

BHHflKOBOl-0, y 5iJ1bII.IO cri BHIIagroB MHMOBi.JibH 01-0 MO 6i.rri~ioo IICTIXOJIOr1 q¡mx 1 

1ii3HtiHHX 1'YHKI.ÚH JilO gHHH, J.l.lO IIpH3B OílHTh Ha~ go 3Hll)K eHHa rrp~e3~TH ocri. [ 12] 
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7 .2 Ill1> erriJc 11.DC~ i He6 e3Ile'tftlHX Bltp 06111AHX -.:mmuociB, lx 

icrracmI>iJC ~ 

He5emeqirnM mpo5HH11HM 'tfHHHHKOM Ha3HBacri:.c.g ra.IG1fi Bnpo5Hwrnfi 'tfHHHHK, gú1 

m::oro Ha rrpar.vmo'tforo B rreBHHX J'MOBax rrpIDBo~ri:. go rpaBMH a5o parrroBoro, pi3Koro 

rrori prueHH.,q 3gop OB 'a, a5 o go Jiera.JibH oro rrep e5iry. 

lllri gJIHBHM BHp O ÔHHlfilM 'tfHHHHKOM H8.3HBa CTbC,g ra.IGIH BHp O ÔHWillH T.fHHHMK, 

rpHBaJia gia m::oro Ha rrpau:roro'tforo B IIeBHHX J'MOBaX IIpH3BOg:EITb go 33XBOpIDBaHH.,q a5o 

3HIDKeHHa rrp~e.;igarHocri. He5e3IleT.fHi ra rurigJIHBi mpo5HHT.fi 'tfHHHHKH 3a rrpnpogoro 

BHHHiaieHHa ginari:.c.g Ha HaCTyIIHi rpyrrH [ 13]: 

flpH po5ori KOpHCTYBa'tfa 3a KOMII 1rorepoM BHHHKarorb He5eme'tflii i illKÍgJIHBi 

mpo5HHT.fi 'tfHHHHKH, 3BegeHi B ra5.Tll1Qro 7.1, 3rigHo íOCT 12.0.003-74 CCBT [13] 

Ta5.Tll1Qa 7 .1 - He5eme'tflii ra IIIlcigJIHBi mpo5HHT.fi 'tfHHHHKH 

Heõe ~mel!Hi Ta 
HopMOBilll:i 

ILCKi.llfll{Bi BHpJÕHlfCri ~::!: epma lx BHHHKHeHHíI Xa¡:e:KTe p BIUmBY 
lfilHHHKH IIapl:Me~ 

Erre~l!HHH CTpyM Erre Krpoyt:Ta TK)i'Bf1HHíI 
Harcpyra., U, H. .1!.JieKTpolpl.BMa, 
CHJia e TPVMV. 1, A e.rre KTOO vna:p 
HaIJ:PY::!:e Hicn. 
e.rre~"t!l{(lro nOJUI E, 

ErreKTpoMarHiTHi IIOJUI 
Te XHQJIOri.l!He yt:Ta~aHH.H 

B!M. 
m.HHal(HC . . 

Ha~eHicn. 1 BHIIpoMlHIOBaHHJ.I 
MaI'filT:HDID IlOJUI H, 
AfM. 

lOH13YIOtn. 
Tex:HDreHHi lWepe.na 

.i:-'J.BHl 10Hl38.I.Cll Pama.ulliHo-xIM11!Hl 
BlC:rrpJM IBIOBilll: HíI IlOBiTP.H 3MiHH B opra.fil3Mi 

Hiõpa.un i ªKJCTHl!Hl 
Ufuialll'rYfilHHíI OXOOIOlWe HHíI Hiõpo IUB:m:U:J.CTh, v, 

H1õpor.uyMOBa 
KOMn

1

10repa, ;!J;OilOMI::!:He nb. KOJil{BaHHJ.I xBopoõa 
VT;TaTKVBaHH.H PiBeHD 3BVKV: ;o;E(A). 

lliriilJmBi pe TIDBlCHH TexHQJIOri.l!Hmi: npo:uec r~K. Mrl"li3 
Arr.epn l!He, 

TOH:Hl!He 

7 .3 Bitp o6:mrra caHiTaplll 

lll YM· Y rrpHMirI{eHHaX 3 HH3bKHM p1BH eM 33.raJibHor o 1IlJ'MY, amM E 

o Ô'tfHCJIIDBa.JibHHH QeHTp' WK ep eJiaMH illJ'MOBHX II ep eillKO g MO::KYTb crarH B eHT HJiaQifiHi 

ycraHoBKH, KOHgHQioHepH a6o rrepm}epifiHe ycrarKJEaHHa gna TIEOM ( CKaHepH, 

rrpHHTepH ra iH.). TpHBaJia gia QHX rnyMiB HerarHBHO rro3Ha'tfarori:.c.g Ha eMOQifiHoMY 

CTaH1 IIepCOHaJIY. 
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3rip;Ho roc T 12.1 . 003-83* e CE T eKBiB3..rreHTHHi1 pmeH1:. 3I3YK':f He rroBHHeH 

rrepeBHI.eyBarH 50 W3A. ~ raro, u¡o6 go6HTHDI QhOfO piBHa IJJYMY peKOMeHgyCThDI 

33.Cr o COBymr H 3I3J'KOII or JIHHa.JihH e II OKpHTr a CT1H. 

B aKO cri 33.XO giB IIO 3HIDK eHHBJ I.J..IYMY MO%Ha 33.IIp OII OHJBarH Ha CTyrrH e: 

• o 6 ~lOBaHHa CT e.rri ra criH 3I3JKOIIOr JIHHa.JibHHM Mar epia.rroM ( 3HH%JE: IJ.IYM Ha 6-8 

• eiqJaHJBaHHa po6oqoro Mi~a (rrocraHom::oro rreperopogoK, gia~parM)~ 

• ycraHOBKa B KO :MII lo r epHHX rrpHMiu¡eHHaX ycr arKJ1B3.HHa, u¡o ~HHrh MiHiMa.JibHHH 

. . 
• paII,1 OHa.JihH e IIJIBHyBaHHa IIpHMlu¡eHHa. 

3axHCT Big IJJYMY c.rrig BHKOHJB3.rH BigrroBip;Ho go ro CT 12.1.003-83*, a 

3I3]'KOi3o~ia 33.XHCHHX KOHCTp~H, IIOBHHHa BigrroBigarH BHMOraM r.rraBH CHill 11-

12-77 11 3ax11cr Big I.J..IYMY. HopMH rrpoeKTYBaHHa 11
• 

7.4 MixpoKJITheT po6o~l 301U1 nporpaMirra 

Po6ora Ha EOM He BHMaraE: ~i~o1 Harrpyrn, a.rre BHTuBraE: IvBKCHivR.1IhHo1 

KOHQeHrp~i1 YBarH, or%e, rpHMaE: ftoro B rrocriliHiH Harrpy3i. ToMY Qa po6ora, 

BigrroBip;Ho go rOCT 12.1.005-88 CCE T, Bip;HeceHa go .rrerKo1 rareropil la - .rrerKi 

~i~i, BHXO ga~ 3 ramx ~HHriB: rar er opil r a%Ko cri p o 6ir, rrepi o g p oey [ 14] . 

EHeproBHTparH CKJBgaror1:. go 139 Br. 

Y ra 6.rrHQi 7. 2 rrpHB eg eHi go rry cr 11Mi li orrrHMa.JibHi rrapaMerp H Mere op o.rrori ~x 

YMOB BigrroBip;Ho go rareropil po6ir i 3arre%Ho Big rrepiogy po~r 

Ta6 ~a 7. 2 - ~ orrycr11Mi i orrrHMa.JibHi rrapaMerpH Mere OYMOB 

Kareropia Tiepiog l eMIIepa rypa, Bip;HoCHa 
lliBH gKi CTh pyxy 

po6ir rro IIOBlrpa B 
poey ºC B o.rrori crh, % 

ra%KOCr1 IIDHMiIIIeHHi. MÍ C 
~ orrycrHMi 3HaqeHHa rrapaMerpiB 

J1erra - la Xo.rro p;HHH 19 - 25 75 H e 6i.Jihrne O, 1 
J1erra - la T err.rrHH 21 - 27 55 O, 1 - 0,2 

OrrrHMa.JibHi 3HaqeHHa rrapaMerpiB 
J1erra - la Xo.rro ID:IHH 22 -24 40 - 60 0,1 
J1erra - la T err.rrHH 23 - 25 40 -60 O, 1 



101 

YMOBH, rrpHBegeHi B ra6mrn:i 7. 2, B rerr.mrft rrepiog pom 3a6eme"9:J'l0rbca 33. 

gorroMOroro rrpml.TilIBHO-BIIT XKH01 BeHTHIDII.rjl. Y rrpHMll.QeHHi, mce or .IDl¡:\'aCTh ca: B gnn.rroMi. y 

BiKOHHllli orBopax BHKOHaHÍ orBOpH g.rui: rrp OBi rproBaHHa. y XOJIOgHHH rrepi o g poey o 6MiH 

rrOBirpa 3roHCHID crJ:.ca: 33. gorrOMororo rrpoBirproBaHHa i orramoBaHHa 3figHo CHiTI 2.04.05-91. 

3a6 e3IIReHHa 11H CTOrH rroBi rpa i 33.¡:\'aHllli MeT eop OJIOri 'qHID{ J'MOB y BHpO ÔHWlliX 

rrpHMill.{eHIDIX BHKOHYCTJ:.ca: 33. gorroMOr oro B eHTH.TDIIJ:ll 1 rrp oBi rproBaHHa rrpHMÍII¡aIHa. 

7 S PiBHi ioHimdi noBi:rp.R np~L npn po6oTi 3 EOM 

TiapaMerpH MiKp oKJiiMary. iOHHOf o CKJiagy IIOBi rpa. BMi cr rm:i g.JIHBHX p ROBHH Ha 

po6oqnx MiClllIX. OCHaII[eHHX BigeorepMiHaJia.MH, IIOBHHHi BigrroBi/:{arH BHMOfaM CH 

2152 - 80 11 CaHirapHO - ririrnit.IHi HOpMH gorryCTHMllli piBHiB ioHi3aiú1 rroBirpa 

BHpOÔHHqm{ ra rpoMagChl!J-IX rrpHMill.{eHh 11 
• 

.z+mr mgrpHMKH gorryCTHMllli 3Ha"t:J:eHb MiKpOKJiiMary ra KOHL{eHrpau:ii 

II03HTHBHHX i H erarHBHllli i oHiB He o 6xi gHO II ep eg6a "t:J:arH ycraHOBIGI a6 o IIpHJiagH 

3BOJIO::KeHHa rala6o IIITYTffi01 ioHi33.U:i1. KOHgnL{ioHYfilHHa rroBirpa. [15] 

Ta6.mru:a 7. 3 - PiBHi ioHi3au;i.1 rroBirpa 

Pi BHi i o Hi 3 au:il 1IHCJIO i oHiB Ha 1 Ky6. CM rroBi Tp.H 

n+ n -
1v1i Hi MaJibHO Heo6xi,qHe 400 600 

0 IITH MaJib H e 1500-3000 30000-50000 
MaKcHMaJihHO ,qorrvcrHMe 50000 50000 

7.6 OceiTrreHH.Rpo6~ro :Mic~ 

p O 6 OrH, II{O BHKOHYCT bCJI 3 BHKOpH CTaHHaM O Ôqn CJIIDBaJibH Ol r exH11ili, Marorh 
. . 

HacryrrH1 H egomm: 

- BiporigHiCTh IIOJIBH IIpaMOl Ô.JIHCTKOCri; 

- rroripIIIeHa KOHrpacrHiCTh Mi::K 30Ôpa::KeHHaM i cpoHoM; 

- BlggJep:raneHHa eKpaHy. 

y 3B 1a3Iq 3 rHM, m:o rrpnpogHe ocBirJieHHa CJiaÔKe, Ha po6o"t:J:OMY Micu:i IIOBHHHe 

33.CrOCOBJEarHca: raKO::K IIITYTffie ocBirJieHHa. TipnpogHe ocBirJieHHa Ha po6o"t:J:OMY Micu:i 
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rrpep;CTaBJieHe 6i1IBHM (~WHClUOCThDI qepe3 CBÍTJIOBi OTBOpH B 30BH1.llIH1X CTiHax). 

CHcreMa urryqrroro oCBir JieHHa E: 331'3.JihHO:EO piBHoMipHoro . 5IK p;m:epeJio ocmrJieHHa: 
. . 

BHKOpHCT OBJ'lOTh DI JI:EOM1H ecu: eHTH1 JiaMIIH, JiaMIIH p 03%apro BaHHa. 

P aspa p; 3 op omx p o 6i r cep ep;H:r:.o1 r OT.:[HO cr i. H opMOBaHi 3HaT.:[eHHa: KTI O i 

o CBiT JieHO CT i Ha p o 6 QT.:[HX Mi CIJ;a:X sri p;HO ~EH B . 2. 5-2 8-2 o o 6 [ 16] IIpHBe p;eHi B T a6..TIHIJ;i 

7.4 

Ta6..TIHIJ;a: 7.4 - OCBirJieHHa y BHpOÔHHT.:[OMY rrpHMirr.:(eHHi . 

o..~~ :s:: 
lllryqrre flpHpOp;He TioE:p;Ha.He 

~ :>-.. 
E-t :r: o CB1 r JieHHa O CB1 T JieHHa: O CB1 T JieHHa: 
D :>-., D 

~ :s:: -~ ~ l.D 
D 

D 8 ã r& 0 CBi T JieHi CTh, KTIO ~III KTIO ~~¡¡ , :s:: E-t â. 5 o.. 
t) ª - r& ~ --- .,.,_ ' , ...... l.D [>") 
:S:: D l:S:: R1 D D :s:: 

~ ºEi 
D D ÇQ 

fr :~ ~ ·g. D t) ~ t) 
~ - -

lD . ...... ~ -- lD . ...... ~--
~ ~ 

o.. ro ~ :s:: 
:s:: ffi ~ :S:: D ~ ro ~ 

D ~ ro ~ 
D ~ 5 8.. D fr ~D ~D [>") ~ R1 g; ~ g; ~ 

~g )~ - ~ I=! ~ 0-. D E- o..; ~ D ,..Q D ,..Q 

~ 
:r: ....... r:: - ~ .E ~ ~~ 

. ...... E-t 

~ ~~ 
. ...... E-t 

D 0-. r:: .E l.D . ...... l.D ....... 

~ -~ ~ :::.::: [>") 

~ i.o e :s:: ô :s:: ô 
D 

D 

~ ~ ~ e 0-. D 0-. D 
l.D o.. o.. [>") fr ÇQ t:: fr ÇQ t:: D ÇQ ÇQ 

BHcoKifi 
TioHap; 
o 3- IIIB e epe,::i;Hifi Cepep;Hifi 750 300 5 2 3 1,2 

T OT.:[HO CT1 ' 
0,5 

~m BH3HaT.:[eHHa: HOpMOBaH oro 3HaT.:[eHHa: KTI O M. XapKoBa CKopH craE:Mo DI 

'Í' ºPMYJIO:EO: 

p;e eM1 
- HOpMoBaHa BeJIHT.:[HHa KTIO p;Jia: 111 rroaca CBiTJIOBoro KJiiMary, piBHa 2o/o ; 

e - Koeipiu:irnr COHa:T.:[Horo KJiiMary, e = 0,75(BiKHa Ha saxip;); 

m - KO eipiu:irnr CBi r JIOB oro KJiiMary, m = O ,9. 

e~ = 2 · 0,75 ·0,9 = 1,35 °/o 

p eKOMeH,::l;OBaHi rrapaMerpH: 

2:CRpaBi CT h cBi TiHHa: eKpaHY - H e Mem.ue 1 o o Kf1/M1' 



103 

Bi gHOllH~HIDI H CKpa.B o cri e¡q:iaHY B ~ T go H CKpa.B o cri rroB epxoHb , lJ.lO oT 01iYJO Th fí oro, 

B p o 6 o1lifí 30Hi - H e 6imme 3: 1 ; 

MiHiMaJibHHH po3Mip T011IGI CBiTiHHH - He MeHIIIe 0,6 MM; 

KOHTpacrHiCTb 30Ôpa'=KeHIDI 3HaroB - He MeHIIIe 0,8 MM 

Y BigrroBi gHi CTh 3 HTI A OTI HopMaT HBHHfí rr oro:t.3HHK KTI O M3. 8 6yr11 H e MeHIIIe 

1,5%. ~epeJIB:MH CBÍTJia c.ny.:KaTb JilOMi.HeCU:eHTHi JiaMIIH IIOTY;KHiCTIO 40BT. 

7. 7 Po~axymnc llil'rnroro oceiT.Tlemm icoHCTpYJCTopcLKoro 6mpo 

Po.3paxyHOK rmyqHoro OCB1TJieHIDI KE rrpoBegeMo MeTogoM KOe4°Jir.tirnra 

BHKOpHCTaHHH CB1TJIOBoro IIOTOey. 

P o3Mi p rrpHMilJ.leHIDI K E rrpHfíM:t EMO : 

A= 1 O M - goIDKHHa rrpHMilJ.leHIDI K E; 

B = 6 M - IIIHpHHa rrpH~eHIDI K E; 

H = 3 M - BH coTa rrpH~eHIDI K E. 

flpH p0.3paxyHKY IIO IIpHHIDITOMY MeTOffi IIOTpiÔHHH CBiTJIOBHH IIOTiK OgHici JiaMIIH 

BH3HaqyBaHHH rro 'ÍJOPMYJii 

~· . ·K·S ·Z 
rp_ - ~=~---

rr - N ·n ·Y¡ 

ge '1Jn- CBiTJIOBHH IIOTiK JiaMIIH, JilOMeH(J1M); 

Em.n - HOpMOBaHa O CBi T JieHi crl:{ J1K); 

K - KO e4°Jin:i rnr .;:arracy; 

S - OCBiTJilOBaHa IIJIO~, ~ 

z -KO e4°Jir.ti rnT MiHiMaJibHOl o cBi T JieHO cri ( KO e 4°Jir.ti rnT HepiBH oMipH o cri); 

N - 1:Ill CJIO CBÍ THJibHHKiB, IIlT; 

n - 1:Ill CJIO JiaMII y CB1T HJibHHey, IIlT; 

íj - Koe4°Jin;irnr BHKOpHCTaHHH CBiT JIOBoro IIOTOKY B go.TIHX 01J;HHHI.l;i. 

(7.1) 

3 'ÍJ ºPMYJIH (7. 1) 3Haxo gHMO 1:IllCJIO CBi THJibHHKIB' HKi Heo 6xi gH o B craHOBHTH B K jj. 
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E. ·K·S · Z 
N= = . 

rt-'rr. . n. '11 

5IK 6yno CKa.33.HO BHIIle, xapaICT ep 30p OB Ol p o 6 OTH B K E BH COKOl T 01.fii o cri, p 03Mi p 

06 1tl('fy po3pi3HeHH(Haf.IM:eF:IurnH) CKTiagaE: Big 0,3 go 0,5 MM, T ºMY po.3pag 30pOBOl 

po6orH III, a MiHiMaJibHa oCBir neHicrh po6oqoro Mic~ rrpH 3araJihHOMY oCBirneHHi 

CKJiagaE: 4 0 0 JIK (:Emm.- 4 0 0 JIK). B HXO gaqH 3 HaaBHHX Bi T"L"[H3HaHHX p;Kep eJI CBi T Jia i 

BpaxOBYJO "L"[H p eKOMeHgau:il, BH ÔHpaE:MO B aKO cri p;Kep ena cBi T Jia moMiH eru: eHTHY Jia1vlllY 

6inoro KOJihopy nmy YCTI 35 3 gBoMa moMiHeru:eHTHHMH Jia1vlllaMH (n=2). 

11paxOByro"L"[H BHMorn, rrpHfiMaruo K=l,5; Z= l, 15 

~na BH3Ha"L"[eHHa Koeqiirrj.rnra BHKOpHCTaHHa cBiTJIOBOfO IIOT ºKY (r¡) 3HaxOgHMO 

iHgeKC IIpHMillltHHa - i 

A·b' 
j == . 

h(A+ B)' 

ge h - BHCOTa rri;a;Bicy CBiTHJihHHKa Hag poÔO"L"[Ol-0 IIOBepXHe:E-0 rrpHMiII(eHHa, M. 

~na KE piB eHh p o 6 oqo1 rroB epXHi Hag rri gnor 01-0 CKJiagaE: lyO, 8 M. 

T o gi h = H -1\_., h = 3 - o, 8= 2, 2 M. 

flpHi1Maruo KOelÍJirrj.rnrH Big6Hrra (:::,) rroBepxoHh creni (:::,~, criH (:::,~) ra rrignorn 

(Smc) piBHHMH Srr-70o/o~ Sc=50°/o~ Scu1 10% 

A·B 
3Haxo ;a;HMO i == h ( A + B) , t = 6 O I 2, 2( 1 O+ 6)= 1 ,7 04 54 54 5 5 

3 goBi gHHKa gaHHX 3Haxo gHMO 11=0, 4 5 

Togi "L"[HCJIO cBiTHJihHHKiB N = 400· 1,5·60· 1,15/3120· 2,2·0,45=15 lI.Il'. 

Ha rri gcraBi p eKOMeHgau:ift, Haf.IBHri gHirne Bi gH orneHHa Ç Big craHi Mi% pagaMH 

L 
CBi THJihHHKiB l. g O lX BHC OTH h IIpHHMaE:MO piBHHM ~ == h , Ç' = 1, 4. 

T o gi Bi gcraHh Mi% p agaMH CBi THJihHHKiB gopim1-0 E: L=c · h, L = 1,4 · 2, 2 3, O 8 M. 

Po3TarnoByruo CBiTHJihHHKH y3goB% goBro1 cropoHH rrpHMiII(eHHa. BigcraHh Mi% 

criHaMH i KpaHHiMH pagaMH CBi THJihHHKiB IIpHHMaE:MO 1::::( o ,3-0 ,5)L, 1:::: 1,2 M 

flpH IllHpHHi KE B = 6 M Maruo "L"[HCJIO pagiB CBiTHJihHHKiB m 



m=BIL, 

m=6/3,08~2 

µ=N!m 

µ = 1512 = 8 Il.IT. 
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TI pH gOB%HHi o WI oro rni THJibHHKa THrry YCTI 3 5 3 JiaMIIaMH JlE-4 O la= 1, 07 M 1x 

33I'8JibH8. gOB}KHH8. B O p;H OMJ pHgy llp CTaiagat: ~ =µ·la, llp = 8 · 1,07 =8, 5 6 M. 

7 .8 )l;onycTHMi HOp :ri,m: IIIYMY i Bi5p a:u;ii Ha p 060-qoM,Y Micu;i 

3rip;Ho roc T 12.1.003-83* Ha po6otIBX Mi~HX, I.llO BHKOpHCTOBYBJTh EOM B 

rrpHMiI.lleHHi 01..l g orryCTHMHM t: piB eHb 3eyKy go 5 o gEA. [ 17] 

BigrroBigHO go BHMOr caHirapHHX HOpM ro CT 12.1 .012-90 p1BH1B Bi6panj1 Ha 

p o 6 01lliX MiCJ..lHX H e n OBHHHi n ep eBHI.llYBaTH H opM3. THBHHX KOp eKTHBHHX no qacr ori i 

eKB1BaJieHTHHX KOpHrOBaHHX 3HaqeHb - 83 gE no Bi6porrpHCKOpeH:mo i 75 gE no 

Bi 6p OIIIBHgKO cri. [ 18] 

7 .9 EJieJC 1P OMaIHiTHe mmp OMiluoBa.HIUI 

roJIOBHHM g%epeJIOM eJieicrpOMarHiTHOro BHIIpOM1ffiOBaHHH, y TOMJ T.:IHc.m 

p eHTr eHiBChKOr o, B npHMiI.lleHHi HBJUilO TbCH eJieKTP OHH o -np OMeHeBi rpy6KH MOHi T opiB. 

EneKTpOMarHiTHi BHrrpOMiH:EOBaHHH BIIJIHBa:EOTb Ha JI:EOgHHY i 33Jle}Kê!Tb Big H8.IIpY%eHOCTi 

eJieKTpHT.:IHHX i M3.rHiTHHX noniB, qacrorH KOJIHBaHb, po3Mipy orrpoMi:moBaHOl nOBepXHi 

ri na i iHgHBi gyaJibHHx o co 6.TIHBO cr ei1: JI:EO gHHH. 3ri WfO HPE Y- 97 [ 19], n OTY%Hi CTh 

eKCII03HIJ;ifu:Io1 g03H He noBHHHa nepeBHIIzyBaTH 100 MKP/rog. u.¡ 06 3axHCTHTH 

KOpHCTYBal.iiB EOM Big EMI i peHrreHiBCbKoro BHrrpoMi:moBaHHH go eKpaHY MOHir opa 

3aCTOCOBYBJTbCH crre~8JibH1 3axOgH. 

HopMJBaHHH 3giftCH:EOt:TbCH BigrroBip;HO go BHMOr roer 12.1. 006-84 CCE T, HK1 
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IIOII1HpKIKITb(;jl Ha e.rreicrpOMarHinri IIOJUI 'tffiCTOTOKl 60 Krl{ - 300 Krl{. BHMOrH go 

e.rreicrp OMarHi THHX BHIIp oMiH:EO BaHb 3ri gH o Te o 19 2 i TC o 19 5 - B T a6.JIHI{i 7. 5. [2 O] 

Ta6mlIJII 7.5 - BHMorH go e.rreicrpomrHiTHHX BHrrpoMiHroBaHb 

BHg IIOJUI 
aIIa30HH 'tffiCT OT 

3MiHH e e.rreicrpHtIB e rr o.rre, E 

3MiHHe mrHi TH e rro.rre, H 
TCO 195: 5 Kfl{- 2 Kfl{ 
TC O 192: 2 Kfl{ - 400 fl{ 

TCO 192 
TCO 195 

Ha Bi gcr aHi O ,3 M Big I{ eHTpy eKpaHY i O ,5 
M Ha.BKOJIO MOH1 Topa 

25BIM 
2 5 B/M 

200 B(250 HT.rr) 
20 B 25 HTJI 

TioT~HiCTb go3H peHTreHiBCbKOfO BHIIpOMiHKIBaHHH Ha BigcraHi 5cM Big eKpaHy i 
1HIIIHX IIOB XOHb H e IIOBHHHa rre eBH TH 1 o o I\iIKP Ir o 

7 .10 E.JieK 1P o6e:rnei::a 

TipHMin¡eHHH o6qn:c.rrroBaJibHoro I{eHTpy rro He6esrreIJ,i rropasm e.rreicrpH1IlillM 

CTPYMOM MO:tl:Ia BigHeCTH go 1 KJiacy, T o6To I{e rrpHMim:eHHH 6 es rrigBHm:eHo1 He6esrreIGI 

(cyxe, Ôe3IIHJIOBe, 3 HOpMa.TlbHOKl T eMIIepaTyporo IIOBiTp11, i30JibOBaHHM IIOJIOM i Ma.JIHM 

qn:CJIOM 3a3eMJieHHX IIpHJiagiB). 

K.rrac rrpHMÍilleHHH rro Mlp1 He6esrrem rrop33IG1 e.rreicrpH1IlillM CTPYMOM - 6es 

rri gBHll.leH Ol H e6 e3IIeIGI. 

y BHKOpHCTOeyBaHiH e.rreicrpHtIBiH MepEKi Harrpyroro 220 B 3 r.rryxo3a3e.MJ1t:l-!U.l:U 

HeHTpa.rr.rrro rrogacrb(;jl 3MiHHHli CTPYM 'tffiCTOT oro 50 fl{ . MiHiMaJibHe rroporoBe 311aqeHHH 

CTPYMY, 11Ke Bi gqyBae .rrro gHHa O ,6 - 1, 5 MA. [ 2 1] 

CTPYM 1 O -15 MA - BHKJIH:Ka€ CHJibHi 60.rrrol.ii cygoMH M11I3iB p~, 1IKi .rrro gHHa He B 

3M03i 3 go.rraTH. T aian1: CTPYM H o CHTb Ha3BY rrop or OBHH HeBi grryC:Karoqn:fi CTPYM· 

CTPYM 25 -50 MA - rrou.mpro CTb(;jl i Ha M1113H rpygHo1 KrriTIGI, m:o rrpH3BOgHTb go 

yrpygHeHH11 i Ha.Bi Tb rrpHIIHHeHH11 gHXaHHH. TI pH TpHBa.rrili gi1 TaKoro CTPYMY Brrp o g oEK 

geKi.JibKOX XBHJIHH MO::Ke HaCTaTH CMepTb B pesy.JibTaTi IIpHIIHHeHHH poÔOTH .rrereHiB. 

CTPYM 100 MA - BIIJIHBae i Ha M11I3 cepl{11, rrpH TpHBa.JIOCTi rrpoTi1<aHH11 6i.Jibllie 0,5 e 

MO::Ke BHKJIHKaTH 3YIIHHKY a6o rpi6pHJUII{iro cepl{11. B pesy.JibTaTi B opraHi3Mi 
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rrpnrrn:IDI€I'b(;.q KpOBoo6ir i HaCTaE CMepTb. Tamfi CTPYM Ha3H:BaETb(;.q iíii6pimru:ifiHHM. 

[23] 

Po3f.IDIHeMO roJioBH1 rrpH-c.rnHH ypa::KeHIDI mo AHHH eJieKTp:wrnHM CTPYMOM Ha 

po6o1iOMY Mi~i: 

- gOTHK go MeTaJieBHX HeCTpYMOBe~ TiaCTHH (Koprrycy, rrepH'ÍJepil KOMII1roTepa), 

fil!Í MO%YTh OilliHHTHC}l rri g HaIIpyr oro B p ~Jlb TaTi ynIKO g% eHH}l i30.IDIQÚ; 

- H ep er JiaMeHT OBaH e BHKOpHCTaHH}l eJieKTpWIHHX IIpHJiag1B; 

- BigcyrHiCTh iHCTPYKTª::KY crriBp06iTHHKiB 3a rrpamJiaMH e.rreKTpo6emeKH. 

B rrp o gOB% p o 6 OTH Ha Koprryci KOMII loT epa HaKOIIHTiYETh c.q CTaTHTiHa e.rreicr pHKa. Ha 

BigcTaHi 5-1 o CM Big eKpaHY Harrpy::KeHiCTh e.rreKTpOCTaTHliHOfO IIO.IDI CKJiagaE 60-

280 KB/M, T06To B 1 O pa3iB rrepeBHI.IWE HOPMY 20 KB/M. ~.IDI 3MeHIIIeHH}1 Harrpy::r:eHocri 

Tp e6a 3a CT o COBYBa TH 3B OJIO::r:yBalii Ta H eHTpaJii3a T opH, aHTHCTaTHTiHe IIOKpHTT }1 rri 1+1JOfH. 

KpiM Toro, IIpH HeCIIpaBHOCTi }1J.!11X-He6ygb ÔJIOBÍB KOMIIloTepa Koprryc MO%e 

BH}IBHTH c.q rri g cr PJ'MOM, ll.lO Mo::r:e rrpHBeCTH g o e.rreKTpH1iHHX TpaBM a6 o e.rreKTpH1iHHX 

ygapiB. ~ YCYHeHIDI QbOro }1 rrporroHyro 3aÔe3IIe1iHTH rrig1EgHaHIDI MeTaJiemx KoprryciB 

ycraTKYBaHH}l go 3a3 eMJIIOro qo1 ::r:HJIH. 

EJieKTp o 6 e3IIeKa 3a6 em efiYETbC}l Bi grr oBi gH o go ro e T 12 .1. o 3 o. -81 e CE T [ 2 5]. 

H e6 e3IIe1iHa i I.I..IICi gJIHBa gi}l Ha mo g efi e.rreKTpH1iHor o CTPYMY rrp O}IBJDI ETb(;.q y BHr.IDI gi 

e.rreKTp OTpaBM i rrp o q-i ecifiHHX 3aXB oproBaHb. 

OCKiJibKH yci CTPYMOBegyqi qacrHHH ITEOM i3oJibOBaHi, TO BHIIawomli goTHK go 

C"f}J y MU .t::t: µ;j 'il1X 'i.C!.C" f H .l:i .t::H .1<..Jl.l:U 'i t:.l:i U . 

~.IDI 3aÔe3IIe1ieHIDI 3aXHCTY Big rropa3KH e.rreKTp:wrnHM crpYMIJM rrpn gonrey go 

MeTaJieBHX He CTPYMOB e~ iiaCTHH, }1K1 MO::Kyrh Bl-raBHTHC}l rr1 g Harrpyroro B 

p ~Jlb TaTi ynIKO g% eHIDI i3o.IDIQi1, }1 p eKOMeH gyro 3aCT o COBYffiTH 3aXH CHe 3a3eTuDieHH}1. 

3a3 eMJieHIDI Koprrycy ITE OM 3a6 e3IIe1ieHe m gBegeHH}IM 3a3 eMJIIOro qo1 ::KHJIH go 

%HBJDI1iHX p o3eT oK. Orri p 3a3 eMJieHIDI 4 OM, 3r1 gHo (IT Y3 -87 [2 3]) g.IDI 

e.rreKTp oycraHoB oK 3 Harrpyr oro go 1 O O O B . 

o CH OBHHM opraHi3aQiHHHM 3aXO g OM E iHCTPYKTa::K i HaBliaHH}l 6 e3II eliHHM MeT o gaM 

rrpaQi, a TaK caMo rrepeBipKa 3HaHh rrpaBHJI 6e3rrem Ta iHcrpYKQifi BigrroBigHo go 

3afi:MaHOl rrocap;R CTOCOBHO BHKOffYBaHOl po60TH. 
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TipH rrpoBegeHHi He.33IIJI8HOBaHOro i IIJiaHOBOro peMOHTY o6TfilCJTIOB3JihH01 TexHOOI 

BHKOHYJO Tbal Hacryrr:m gl.1: 

- B igKlllO 'tfeHHH KOivil'ÚOT epa BÍ g Mep ôKÍ. 

- TI ep eBi pKa Bi gcyrHo cri HarrpyrH. 

Tii CJUI BHKOHaHHH cyIX gili rrp OBO gHTbCH peMOHT HecrrpaBHOr o ycraTK)'B3.HHH. 

>iiaI(o peMoHT rrpoBOgHTbal Ha CTPYMOBegYTfilX 'tfaCTHHaX, I.llO 3Haxog.qTbal rr1g 

HaIIpyr oro' T o BHKOHaHHH p o 6 OTH rrp OB o gHT bal He MeHI.l.Ie 'tfHM gBOMa o co 6aMH Í3 

3aCT O cyBaHH~ eJieKTp 03aXHCHHX 3a CO 6iB. 

7 .11 Ilo:areAG1a 6ronexa 

Ivii pa B ora eCT llKO CTÍ 6ygiBeJlb rrpHHMaCTb (jl 33.Tle::m o Bi g 1x IIpH3Ha'tfeHff.q' KaT er opil 

rro BH 6yxorr O)KôKHll i rr O%e::mili He6 e3II erti' IIOB epXOBO CTÍ' II.TIOI.llÍ IIOB epxy B MôKax 

IIO)KôKHOro B1gaey. 

TipHMiI.lleHHH o6Tfilc.moBa.JibHoro U:eHTpy rro KaTeropil BH6yxo- i IIO%ôKOHe6e;irren:i 

3r1 gHo OH TTI 24-8 6 HaJie)KHTb go KaT er opu B (HATI5 5. O 3. O O 2-2 O 07) 

IIO)K ôK OHe6 e3II e'tfH e . Ivii pa BOrH eCTÍHKO CT i 6ygiBJii 11 3fi gH o ~5H B 1. 1-7 -2 o o 2. [ 2 6' 27] 

TI pHMÍI.lleHff.q o 6'L!Hc.mo B3JihHor o U:eHTpy rr o 'ÍJYHKTI:Í OHaJibHiH rro% ôKHÍH H e6 e;irren:i 

BÍ gH O CHT bal go KJIBcy ~ 4. 2 - BHI.llÍ y-q6 OBÍ 3aKJIBgH, YCTaH OBH rri ílBHI.lleHff.q KBaJIÍ 'ÍJÍIGTI:Ú. 

Tio%e%a B o6'tfHCJTIOB3JihHOMY n:empi, MO%e rrpHBeCTH go gy%e HecrrpHarJIHBHX 

HaCJiigroB (BTpara U:ÍHHOl ÍH'ÍJOPMan:Ú, IICymHff.q MaHHa, 3aIB6eJib JilO geli i TaK gaJii) , 

T ºMY Heo 6xi gH o : BHaBHTH i ycyHYTH yci IIpH'LIHHH BHHHKH eHHH rr 0%ôKÍ ; p º3P o 6 HTH IIJI8H 

3aXO giB rro JiiKBi gan:i1 IIO)K ôKÍ y 6ygiBJii; IIJI8H eIBKyaIJ:il JilO geli 3 6ygiBJii . 

TI pH'LIHHaMH BHHHKHeHff.q rr o%e%Í MO%YTb 6yrH : 
. . . . 

- HecrrpaBHOCT1 eJieKTporrpoBOgKH, p03eTOK 1 BHMHIB'tflB, HRI MO%yrb rrpHBeCTH go 

KOporKOro 3aMHIBHHH a6o rrpo6oro i3omr.ti1; 

- BHKOpHCTaHff.q IIOIIIKOg)KeHHX (HecrrpaBHHX) eJieKTpOIIpHJIBgÍB; 
. . . . 

- BHKOpH CTaHff.q B rrpHM1I.lleHID e.rreKTp oHarp1BHHX rrpHJIB giB 3 B1g¡.q:iHT .lliVll1 

Harp1BaJibHHMH eJieMeHTaMH; 

- BHHHKHeHHH I10)Ke%Í BHaCJIÍgOK rrorragaHHH 6JIHCKaBKH y 6ygiBmo; 

- 3aHMaHHH 6 ygiBJii BHacJii goK 3 OBHiIIIHix glli ; 
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- H~aTHe IIOBOWKe:a:HH 3 BOrHeM i Hep;orpH:r...BHHH 33X01];ÍB IIO)KôiliOl 6 e3Ile:KH. 

TI o::ir:: e::ir::Ha rrp o 4JiJI3ICTHKa € KOMIIJieKCOM opraHÍ33.IJ;ÍÍ1HHX i T exHi "tfllliX 3aXO 1J;ÍB, 

CIIpHMOB3HHX Ha 3a6e3IJt;qeHHH 6e3IIe:KH mop;eli, Ha 3aII06iraHHÍ rro::ir::e::ir::i, o6Me::EeHHH 

ftoro rroII.IHpeHHH, a TaKo::ir:: CTBopeHHH J'MOB p;m ycrrirmrnro raciHHH rro::ir::e::ir::i . )+rul 

rrp o 4JiJI3ICTHKH II O)K 00 Hap;3BI-!1iaHHO B3..%JIHB3. IIpaBHJibHa ou;i.HKa II 0)Ke% OH e6 e3IIe:KH 

6yp;iBJii' BIDHa qeHHH He 6 e3II e"t!HHX "t!HHHHIDB i o 6rpymYBaHHH CII o co 6iB ra 3aco 6iB 

IIO::Ee::iKOIIOIIepeWKeHHH 13axHCTy. 

3axo p;H rro IBIIO 6iraHmo rr o::ir::e::ir::i : 

- 3 6 epiraHHH rrarr epy B celi qiax i IIB qiax, u¡o H e 3r oparorb; 

- KOHT p OJib CTaHY IIp OB O p;KH 1 13 Omn.J:Ú; 

- HaHBHÍCTb IIJiaBKHX 3aII06i::iKHHKÍB B ycraTKysaHHi; 

- 6.TIH CKaBK03axH CT 6 yp;iBJii; 

-BH6ip MipH 3aXHCTY o6onoHOK KOMII'Iorepa He HH%qe IP - 44 p;m 

eneKTp oycraHoB oK i IP - 2 p;m CBi THJibHHiciB; 

- O CHa.I.I{eHHH CHCT eMH aBT OMaTH"tfHOl IIO% e::iKHOl CHIBaJI13alU-1 p;HMOBHMH 

CHrHaJI13aT OpaMH; 

- oCHau¡eHHH rrpHMiu¡eHHH eyrner.i:emMH BorHeraCHHKaMH OY - 5 (ra6JIHWI 7. 6); 

Ta6JIHWI 7. 6 - OCHau¡e:a:HH rrpHMÍu¡eHHH BomeraCHHKa.MH 

Mop;e.1Ib 
BorHe-

B HMOrH 6 e3II e:KH 

C 4J epa 3aCT O GysaHHH 
rac.qqa 

Y MOBH 36 epÍraHHH BOrHe- IIpH 

raCHHKa 
peqo-

eKcrrnyarau:i1 
BHHa 

)+rul raciHHH pip;KHX i 
Y CIIeJ.J:Í3.TihH OMY 

TBep p;HX IIaJibHHX 11( o 6 YHHKHYTH 
Kp OHIIIT eHHÍ B 

peqoBHH, O 6Mop 0% eHHH 
JierKO p;o CTYIJHOMY 

eJieKTP oycraH OBOK 
Byrne-

HeMO::iKHa . . . 

OY-5 m p; HaIIpyrmo , TOpKaTHCH 
M1 CU:l, 3axHII¡eHOMY B1 p; 

IGICJIOTa II orrap;aHHH rrpHMHX 
TpaHCIIOpTHHX p 03IIOp OrnyBaJib 

COHH"t!HHX rrp OMeHlB 1 
3aC06ÍB, a T3KO% TaM, H oro COIIJia 

p;e 3aCT o cymHHH B o p;H r o.TIHMH PYKa.MH 
p;aJI eKO B1 p; 

He6a::ir::aHe 
Harp1Ba.1IbHHX rrpHJiap;tB 

o CKÍJibKH IIJIOn¡a IIpHMÍII¡eHHH CKTia p;a€ s = 6 o ~' IciJibici CTb BOrH eraCHHKÍB IIOBHHHa 
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CKJIBgarH H e MeHJlle 1 Ha 1 o ~' CJii g o CHa CTHT H rrpHMiI.lleHH,q 6 BOrH eraCHHKaMH. 

- wra eB~il n ep COHa.JIY AB ep eií npmvriI.lleHHH noBHHHi MarH Ha cryrrai p 03Mi pH: 

• r.r.rn:pHHa He MeHJlle 1,5 M; 

• BH cor a He MeHure 2, 5 M; 

• IIIHpHHa KOpH gopy 1,8 M 

Po 6 oqe npmvriI.lleHHH n OBHHH e Mar H ABª BHXO gH; Bl gCTaHh Bl g HaH 6iJII:ill 

BHgarreHoro po6oqoro Mirn:H He noBHHHa nepeBHI.llYBarH 100 M. 

7 .1:2 Oxop 011a HaBJCOJlHIIIHhOro e~ ~B~ 

3axo Wi no oxop oHi rrpHp o Wi p er JiaMeHryior :c.CH ro craMH 17. O. O O 1-7 6 (O CH oBHi 

nono:iKeHHH), 17.2.1.1.01-76 (arMocfÍ'epa) i 17.1.1 .02-77 (rigpocfÍ'epa), HKi nepeg6airnor:c. 

OÔMe:iKeHHH BHIGlgiB B arMOCfÍ'epy, pau:ioHa.JibHe BHKOpHCTaHH,q i oxopoey 3eMJii, BOgOHM 

ra iH. BnMorn go npmvriI.lleHI:. 3 EOM BK8.3aHi B CH 512-78 (lHcrpyia.ti1 no rrpoeICTYBaHIDO 

6ygiBeJib i rrpHMiI.lleHh gm E OM) ra CaHTiiH 2. 2 .2 . 54 2-9 6 (r iri rni'iHi BHMorn go 

Bi geo gncrrneiíHHX r epMiHa.JiiB, n ep coHa.TlbHHX EOM). 

y 3B1E3KY 3 iHfÍ'OpMarH3ar:J:iElO cycrriJibCTBa JPOCrae:: 3aCTOCYBaffH,q KOMil1IDrepHOl 

r E'XHÍKH Ha nigrrpH E:MCrBax i B no 6yri. A1cr YaJI:bHHMH craffi r:c. ITHraHHH rrp o BITJIHB 

KOMIT'rorepa Ha 3gopoB1H .TlffigHHH Ha lioro npau:e3garHicr:c. . 

TI pau:iBHHIGI o 6TiHC.TlffiBa.TlbHHX qeHrpiB rri ggaffi r:c.cH gi1 HH3hKO eH epr eTH'iHor o 

p emr eHlBChKor o, ene1crp 0Mam1 rHor o, y.TibrpafÍ'i oner oBor o 1 iHfÍ'pa liepBoH oro 

BHrrpoMimoBaHh, crarli'iHo1 ene1crpHKH, IIIJ'MY. B a:iKJIHBe 3Ha'ieHH,q Maffirh napaMerpH 

MiKpoKJiiMary B npmvriI.lleHHHX 01..l. 3Ha'iHa 'iaCTHHa nor~ocri, CilQ)KHBaHOl M3IIIHHOID, 

neperBopro CThCH Ha rerrnory. RKI.llO rerrnory He BigBOgHrH, ro reMITeparypa ycepegHHi 

crilioK (EOM) no'iHHae:: 3pocrarH, I.llO IIpH3BOgH!h go neperpiBaHHH Mal.IlliHH, a 

m ABHI.lleHH,q r e:MII eparypH H erarHBH o n 03Ha'iaCTh CH Ha xapaKT epHCTHKax MarHl rHHX 

HOCÚB - eJieMeHriB naM1HTi, Bege go pyHffYBaHHH i30J!Hqll, nepeCHXaHH,q HOCilB 

iHfÍ'OpMau:iL 3HH:iKeHa BOJIOriCTh Bege go nepeCHxaHHH HOCilB iHfÍ'OpMar:J:il , BHHHKaE:: lX 

eneicrp oJii3aqiH ( 3.JilUiaHH,q); ni gBHI.lleHa B onoricrh Be ge go p 03ÔyxaHH,q' BHKpHBJieHH,q 

HOCilB . 3arrHJieHe noBirpH IIpHCKOproe:: 3HOC CHCTeM BBegeHH.::i: - BHBegeHH,q iHfÍ'OpMau:i1, 

nori pwye:: np oBi gHi CTh KOHTaKTHHX 31 E::gHa.Hh ; nor parr.TIHID'ili go om H'iHHX romB OK, ITHJI 
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IIO erra 6.IDI€ CHI'HaJI. TI pH II mKe%'aX He 6 em ~m1 r.pp eoH - rrpH r eii.m eparypi BHI.I¡e 4 o o o ºC 

BiH, po3KJI8.garoq¡.¡c1:., BHW.ID1€ r.pocreH, XJIOpHCTHH BogeHI:. ra iH. Korvm:'ror ep € p;:r:epenoM 

crarH-crno1 eneicrpHIGI ra pimHX BHIIpoMiHIOBaHI:.: peHrreHiBCbIGIX, eneKTpoMarHirHHx. Ix 

p;:r:epe.JiaMH € 3TIT, rncreMa, mo BigxH.IDIE:, rpaHcr.popMaropH, 1MIIJJII:.CHe g%epeno 

%HBJieHH.q, rreperBOpIOBaq, eJieMeHrH CHCTeMHoro 6JIOicy. 
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BI1CHOBKI1 

Y pe3ym:.rar1 BHKOHaHH,.q gn:IUioMHoro rrpoeicry mpuueHo r,.qroBe 3aBgaHH,.q, 

Bl-IKOH3HmI po3paxyHOK pe::KHMiB po60TH BaHT8)!CHOro TeIIJIOB03a, a raKO::K 3p06JieHmI 

Bl-1 ÔÍ p T ,.qr OBOl rrep e ~t:ri. 

B craHOBJieHO lllO gm BaHT8)!(Horo rror,.qry 3 50 BarOHaMil, 3 g130Ma JIOKOMOTHB3MH 3 

gH3 eJieM 1 ~8 OE ( 164H 2 6/27) rr OTJ;KHi cr 10 2 O 8 O KB r rrpH pyci i.3 IIIBHp;KÍ erro 8 O IQ.iI/r o g. 

rro gimHil;i I.I.DUixy gOB::KHHOIO 5 8 5 51,4 9 M. ge yxHJI 3MiHIO CTb c,.q B Me::Kax -9' 9 %o ... 3' 1 %o 

mrpara gn:3em:.Hor o rraJIHBa aaiaJTa 3 O ,544 :r.:r-

IVIaKCHMaJil:.He 3Hat:IeH~ crpYMJ TfilOBoro reHeparopa CTOiaJio 10000 A. CepegHifi 

CTPYM TfilOBoro reHeparopa, 3Haxogm:t:.c,.q B Me::Kax 768 ... 1798 A. TiorJ;KHiCT:t:., lllO 

Bl-ITpat:iaCTb c,.q Ha T ,.qry' 3MiHIO CTb c,.q B Me::Kax 7 3 8 ... 14 5 3 ¡&. T. CHJia T ,.qrn 3MiHIO CT :E:,c,.q B 

Me::KaX 97356 ... 164628 H. 

BH6paHa TfilOBa rrepe~qa rrepworo KJiacy i po::ipaxoB3Hi ñ 0CH0BH1 rrapaMerpH: 

rrep e ~rHe Bi gH OIIIeHH,.q - 4 ,6 5 ; KiJI:E:.Ki cr:t:. 3y6iB wecr epHi i KOJieca - 17 i 7 9 Bi grr oBi gH o; 

Mi::Ko~OB3. BigCTaHb - 576 MM. BHKOHaHa CXeMa KOMIIOHJBaHH,.q TfilOBOl rrepe~t:ri. 

B HKOH3HmI p 03paxyH OK MiQH o cri paMH Bi3Ka rrpH gi1 KOMÔÍH OB3H oro HaB3.HT8)!( eH~ 

Bi g BarH ey3oBa - 115 KH i p eaJii~i1 MaKCHMaJil:.H 01 CHJIH r filH - 14 KH. MaKCHivBJibHa 

HaIIpyra B paMi Bi::ira aaiaJTa 1 5 8, 9 · 1 0° H/:ri.if · MaKrnMaJil:.H e rr ep eMillleH~ eneMeHTiB 

paMH B13Ka CTOiaJio 1, 3 3 9 MM. TI pH QbOMY 6YB orpHMaHHiÍ MiHiivBJibHHiÍ 3arrac MiQH o cri 

:2,:21 . 

Po3fmHJTO TaKO::K rrmaHH,.q oxopoHH rrpau;1 ra HaBKOJIHIIIHboro cepegoB~. 

B HKOHaHHH p o::ipaxyHOK eKOH oMi t:IHor o o 6 rpyHTYBaHH,.q gn:rrJioMHor o rrp o eicry. 
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