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The attention of physicists is lately turned to the 
study of behaviour of Langmuir wave energy clusters in 
connection with the problem of parametric and turbulent 
dissipation of H.F. energy. Such clusters ~re formed 
due to quasi-decay or modulation instability of weak
turbulent spectra or of wave packets. 

In one-dimensional case they used to be named soli
tons. Their behaviour is rather unusual. To the latest 
time there was the opinion that solitons do not practically 
interact with each other if not having in mind uninteresting 
change of their phases (their name probably appeared 
from this /I/ ). 

First this was shown for soliton type solutions of the 
Korteweg de Vries equation. The analogous results were 
afterwards obtained with the help of elegant theory deve
loped by Gardner et al. and Lax for a series of other 
equations describing nonlinear oscillations. The Schro
dinger equation with cubic nonlinearity 

a¢ a 2¢ 
ti - + --"2 + K I t/J I 2 t/J '"' 0 (1.1) at ax 

was among them to which, in the so-called quasi-static 
awroximation, the hydrodynamic equation system for 
investigating the evolution of Langmuir /2/ and whistler 
wave packets is reduced. The conclusion has been obtained 
that solitons do not interact. 

In the paper by Rudakov and co -authors 131
, on the 

other hand, an attractive idea has been proposed about 
a possibility of soliton turbulence. This conception,howe
ver, was based on interacting solitons. Later study showed 
inadequacy of the quasistatic approximation to the initial 
system of equations at examining the dynamics of for-
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mation and interaction of solitons 141. It was shown in 
this work that the second time derivative cannot be neg
lected in the equation for density perturbation (or L.F. 
potential), then 

. a¢ a2¢ 
1 - + - - u¢ = 0 

at ax 2 

a2
u a2

u a21¢1 2 

at 2 - ax 2 = ax 2 . 

(1.2) 

The picture changed now perfectly, and Langmuir 
solitons began to interact, to irradiate sound waves and 
even to coalesce 141. 

It is not difficult to be convinced looking at the statio
nary solitons of system (1.2) 

yi/Jm 2.-1 y2 2 
1/-!0 =¢ sech(-=-f), u

0 
=-¢

0
(1--M J, A

0
=--¢ (1.3) 

m v2 2 m 

that it contains a defect since these solutions grow infi
nitely when the soliton velocity tends to the ion-sound one 
M-+1, where M=vg/v8 is the Mach number. This 
means that the equation for L.F. potential of (1.2) must be 
improved. 

In what follows we obtain stationary solutions of such 
improved system (section 2), discuss the consequence 
occured (section 3), and give short conclusions in section 4. 

2. Stationary Soliton Type Solutions of the Equation 
System with L.F. Nonlinearity and Dispersion 

In the previous paper 151 the equation for density 
perturbation describing correctly behaviour of e -wave 
packets in the vicinity of the resonance, M -+ 1, has 
been derived. With sufficient occuracy it is the nonho
mogeneous Boussinesq equation 

a2 a 2 
f a4 a2 a2 2 

(---- -3 -)u -£ -(u i = --< 1¢ I ) (2.1) at 2 ax 2 ax 4 ax 2 ax;;,: 
4 

to which we should add the Schrodinger equation for the 
complex envelope of Langmuir wave 

a a2 
(i- +--+A-u)¢= 0, (2.2) 

at ax2 

where 

4 me 
f=3~, 

2 
U=l~,¢2=_1_ _E_=---

4 fLDo 64 ll"n 01 

2 VfLX t= 1.w !Lt. 
X=- -d-, 3 pe 

3 e 

A two-parameter set of stationary solutions for Eqs. 
(2.1) and (2.2) has been obtained for the case of taking 
the terms proportional to f to be small and the form 
of a correction to coincide with the zero f approxima
tion. 

Here we get the exact solution of set (2.1), (2. 2) which 
turns out to be one -parametric and the two-parametric 
solutions converging to it, when M -+ 1. 

Following the technique described in 151 the equation 
may be found starting from set (2.1), (2.2) for the cor (I) 
rection proportional to f by putting ¢ =¢ 0 + y , u =u 0 +u 
but with boundary condition Ylc .. o 

s•O 

!.L+ay=b (2.3) 
df 

2 ·'· 3 ¢
2 

4 2 2 4 d ·'· Y '~'o b = £.. y6 _o (¢ + ¢o 1/1 -21/Jo), 1/Jo~: = dl: '~'o , a= ' 3 1/J. m m s s 
¢0 e- of 

2 '4 y 2( 2 4 2 2 
A=- 2 1/Jm 1 + "'3" y f 1/Jm) =Ao(l- 3 Aq ) (2.4) 

y2=(1-M2)-I. 

The solution of Eq. (2.3) takes the form 
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£ r=-2r4tfr3th<Ke-><en chKe--I 
ch Ke- + 1 

4 -
+ 5 sechK e-), K =..P. . (2. 5) 

The behaviour of this function at e- 4 0 and 1e-1-. _oois as 
follows 

r-e- 2enl e-2 
Y- sech Ke-

at ~ 4 0 

at 1~14"" 
(2.6) 

Thus, the asymptotics of the correction and the zero
approximation coincide. Yet, their behaviour in the vicinity 
of zero is supstantially unlike: tfro is a one-hump 
function and y is a two-hump one so the total solution 
will be of two-hump form. 

The correction to the energy density is proportional 
to y since t/1 2 = t/1 J + 2tfr 0 y . 

Then the solution (2.5) is valid when the condition 

lAo l(r 2 « 1 (2. 7) 

holds that follows from the formula (2.4). 

The behaviour of solution (2.5) and especially of energy 
density near zero point and at 1 e-1 ... "" allows us to 
suppose the form of exact stationary soliton type solution 
of set (2.1), (2.2) 

t/1 2 
=a th 2,Be- sech 2,Be-. (2.8) 

Substituting (2.8) into Eqs. 

tfr +At/! -utfr = 0 
XX 

1 -u 
y2 

+ ( u 2 2 3 xx+EU =-tfr 

we obtain the constants a and ,8 

6 

·J 

' 

'] 

' 

a = 48A 
2

£ , ,8 = v -A and (2.9) 
2 -

U=6A sech (y-A e->. 

This solution, however, is now one-parametric*, 
since the added connection between A and y 2 

1 2 20 ~=1-M =-- EA 
y2 3 (2.10) 

appears, that is like the situation taking place for the 
homogeneous Boussinesq equation with only difference, 
that (2.8), (2.9) describe density hole loaded with H.F. 
field energy and moving at subsonic velocity (see Fig. 1) 
but a supersonic density hump corresponding to the KdV 
and Boussinesq equations /I/. 

Soliton type solutions of (2.1), (2.2) in the region 

IX! £Y
2 ·> 1 (2.11) 

cannot be found ** that is, generally speaking, not 
astonishing for in this area the nonlinear and dispersion 
terms in Eq. (2.1) put additional coupling defined with 
(2.10). This conclusion does not yet spread over other 
types of solutions, for example, periodic ones. In fact the 
added constant appearing in latter case can lead to that 
condition of (2.10) type is·satisfied. 

This all allows one to suppose that stationary soliton 
type solutions do not exist in,the area (2.ll). 

Finally it should be noted that system (2.1), (2.2) has 
constants of the motion 16/ 

OCl 2 
Q ·= I I t/1 I dx 

-"" 
(2.12) 

* An analogous solution has been ob~ed with another 
technique in work by Nishikawa et al. . We cite below 
some new results. 

* * Solving by the method of indefinite coefficient we've 
got overdefined equation system leading to a contradiction. 
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Fig. 1. Dependence of H.F. energy density in 
a soliton on coordinate, (i) is zero ( appro
ximation, (ii) is the correction proportional 
to ( and (iii) is the total energy density. 
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au + a(uv) =0 
at ax 

(2.13) 

that, as in previous work 171 , can be interpreted as the 
conservation laws of H.F. field number of quanta and 
energy, respectively. 

3. Evolution of Langmuir Wave Packets 

In paper/7 
1!/ with the help of computer the dynamics 

of formation and interaction of plane solitons was ~tudied 
at ignoring L.F. nonlinearity and dispersion.In ref/9/ there 
was represented the area on the rfJ OM plane in which 

m 
two identical counter moving solitons can coalesce. It is 
of interest to see how the picture of formation and inter
action of solitons changes with allowance for above results. 
Let us look at the y:::J\ OM plane (since v- A is propor
tional to r/Jm ), see Fig. 2. The relation (2.10) corres
ponds to the line 1. We have two-parameter set of solutions 
under line 1 (region 1), i.e., can move along lines parallel 
both to OM axis and to 0 . y::A one. 

Near but under the line 1 two-parametric solution, 
labelled by point A, loses stability since it turns to the 
line 1 but by vir:tue of the conservation law of energy 
(2.13) soliton can only diminish its velocity M, therefore 
it will go from the line 1 irradiating sound waves along 
the straight line parallel to OM towards smaller M 
where the influence of the solution (2.8), (2.9) becomes 
weak. 

Soliton type stationary solutions do not exist above 
the line 1 (area II) as it has been pointed. This means 
that Langmuir wave packet (e.g., point B) will, either 
generating ion -sound oscillations or breaking in several 
separate packets (probably both instantly), turn to the 
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Fig. 2. Approximate picture of domains of existence of 
soliton type stationary solutions. I is that for system 
(2.1), (2.2), I and II are ones for system (1.2), Ill is the 
domain, where stationary soliton type solutions are absent 
both for systems (1.2) an<\

0
(.2.1), (2.2). 1 is the line deter

mined by equation 1/ y ~ =- r (A. 2 is the line of possible 
evolution of spherically symmetric collapsing packet. 
3 is the line bounding region of coalescing two solitons 
obtained in 191. The points A, B and 'C correspond to 
various initial packets. 
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line 1, which, by the way, it can overcome depending on 
initial data *. 

It can be easily found, moving along the line 1, that the 
bigger the energy a packet is loaded with the smaller the 
velocity , M , it has and at 

3 1. 
A cr =- W ( (3.1) 

the packet velocity vanishes, so soliton type stationary 
states do not exist at !A I> !A cr I· 

Having used the formula (2.9) one can find the width 
of packet at A =A, cr 

e = 
1
; de . (3. 2) 

This means, that the linear Landau damping is yet 
sufficiently small. · 

Packets with A >A cr must either break or it should 
be an anomalous mechanism of the dissipation of H. F. 
energy, transmitting an arbitrary power packet with A·> A cr 

into the area A :::;. A cr **. 
The existence of the critical value A in above sense, 

means that solitons can coalesce only if their summary 
energy does not exceed A cr 

4. Brief Conclusion 

The reduction of the domain of existance of soliton 
' type stationary solutions for equations describing Lang-

muir wave packet behaviour allows us to conclude that: ----

*As it was for evolution of arbitrary supersonic packets 
in the linear over u approximation /8/. A packet goes soon 
from tile position C (area Ill) into the region, M < 1 , 
however, into different parts of it. 

** Possibility of such a mechanism was pointed out in 
the recent paper by Valeo and Kruer/9/, where the para
metric instability has been investigated with the help of 
the method of macroparticles. 
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1. There is a minimal scale of stable soliton 
e = 10 de 

corresponding to the velocity M = 0. 
2. This fact must lead in spherically symmetric case 

to either stopping soliton or to breaking collapsing packet. 
The evolution may go along the line 2. 

3. The analogous conclusion should be also done for 
three-dimensional collapse since the influence of non
linearity and dispersion in Eq. (2.1) leads effectively to 
strengths of repulsion between Langmuir plasmons, acting 
at a short ranges, e =lOde . 

Therefore, in the frame of theory proposed stable 
Langmuir wave energy clusters with dimensions less than 
lOde seem not to exist. 

We afford now the computer investigation of dynamics_ 
of arbitrary Langmuir wave packets on the base of system 
(2.1), (2.2) to determine the domain ofinfluenceof solution 
(2.8), (2.9) and to look at .the evolution of unstable packets 
from the area II. 
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JI.M.BeJI.Hesa, Jl.ll.KyJibKHHa, H.Jiaur, B.B.~e$HJIOB, 
Jl.ll.lJeJIHOKOB 

"IOnHTEP-16"- llPOrPAMMHbiR nAKET HAKOnJIEHHH 
J1 OBPABOTKH 3KCnEPJ1MEHT AJibHbiX ~AHHYX 

PyKoso~cTso ~JI.H noJib30BaTeJieU 



Ilpo~ IIaKeT "DMI'EP-16 "rrpe,IUia3HatreH .Jmll HB.ROIIJie.HIDI II 

oc5pa6oTKH HBfx>PMa.IUm Ha JIHIDm c 3IWI una TPA-IOOI, "JJ!EJ{TPIJHJ~1~A", 

P,UP-8 Iii aHaJIOIWJma HM,HMeDIIl'IX !2-pasPH.JUtYD .IVIl'IHY cJiona H ef,ntocT& 

OSY He MeBee !6K.CKcTeua ROMaH;ZUmX IlpHRa30B oelecrre'IHDaeT Cl!iCTPYil 

Iii I'H6R.Vil CBJ13b IIOJ'l&30.BaTeJIII C 3IWI. 

BBO,I!. aRCnepHMeHTaJibHUX ,11.aHHHX B 118MHTI> 8B1f .Jm1I o6pa60TitH 

MOlleT OCYIIIeCTBJIIITbC.f.l trepe3 IDITepflefiCli C UV.~'IJ0i'H2.!l0f0Bl1X rrpeo6pa-

30BaTeJiefi Iii B3 IIRMHTH aHaJIHSaTopoB,C IIePWoJieHT qepe3 'fHTaiDmee yc

TPO~CTBO 3BM Iii BPY'fHYil C TeJieT~a. 

~ xpaueHBR H~PMa.IUm OTBe.neHo BK H3 oelmero oel~et~ OSY. 

3To TaR Ha3HllaeMoe "noJie ,nammx" co.neplltHT 4096 IDicflOPMaiUfOH!illX Ra

HaJIOB,~ H3 ROTOpHX COCTOHT H3 ,I!.ByX MaillRHHHX CJIOB ( 24 ,I!.BOH'f

HUX pa3Pfl,l1.8. 1m RaHaJI ) • B IDIWOpua.!U!OHHIDC RaHa.Jia.X HaRaiiJIIii.BaJOTCR H 

xpaH.IITC.Il IIOJIODTeJII>HHe H OTpJmaTeJI&HHe IJ;eJIHe H' ,l!Jl06HHe 'fHCJia, 011-

pe,neJieHHHe C TD'fHOCTbB:l 2-IB. 

00pa6oTKa ~PMau:RH ocymecTBJIIIeTCR c rroMoru&ID KDMaa.nHHX rrpH

Ita3DB TeJie~ Iii ,IU!CIIJie.ll, 06CJIYxGmaeMOrO ,I!.BYMH CBeTOBliMH MapKepar.Ul:, 

KOTopble Ta.KJ.:e ynpaBJI.f!XJTCII npi1Ka3a.Ml1 TeJieTal'lna. 

IlpHRa3Il 06U'fHO COCTO.IIT .ll:3 ,I!.BYX MHeMOHRtreCKRX C.ll:MBOJIOB ( ClyRB 

H B ClOJibmHHCTBe CJIYqaeB TpeelyKJT 'f.ll:CJIOBOro apryMeHTa.B ,l!.aJIE>He~rneM 

B TeKCTe C.HMBOJI ·~" 03HatraeT apryMeHT ( 'f.ll:CJIO ) ,a CRMBOJI "u" -

CHrHaJI TeJie~a "IIPDIIYCK" ( SPACF. ) ,CJIYlltBlllHit .Jmll onpe,neJiemm KOH-

u;a sa.nasaeMoro qzcJia. 

ITpo~ rraReT"Dnv.Tep-I6"sanncaH R xpaHRTC.Il Ha rrepcfloJieHTax 

B A IN - cflopyaTe • .llnsr BBO,I!.a IIpOrpa.MMHWC JieHT IICIIOJib3YeTC.Il 3arpy3trHK 

UAL -16 ( UNIVt-;HSAL RIN LOADEH t'OR !6K) ,COCTaBJie~ B RIM-

cPOPMB.Te. 

BBo.n rrporpaMMH"Dnv.Tep-I6"rrpoH3B0,11.1ITC.Il cJie.nYDmHM oelpasoM: 

I. Bli3YaJibBO KOHTPOJIHpyeTCR !IpaBHJibHOCT b A I M -sarpy3'f.ll:Ra B 

Jiqefti<ax OSY 7?5&-7775 KY6a "0". 
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2.BBO,IUITCH aarpy3tll-IK UBL-16 Tipl'l !IOMOIIIH RIM/LOADER 

i'Ji:Y FS -I500. 

SR: ='7?56 
LOAD ADDRESS 

,0., 

qepe3 

START 
STOP 

JieHTa C'IHTUBa8TCJi Cle3 OCTaHOBKH B KOHne ) 

3.BBD,IU!:TCR JieHre"KilliTEP-I6"- KY6 "0". 

SR: ='7600 

LOAD ADDRESS 

SR: =3600 

START ( JieHTa IIOCJie ORO~ BBO~ OCTasaBnBBQeTCH 

B iJ!GY Ha IIOCJie~eli CTIJOKe ) • 

4.BBO,IU!:TCR JleHTa"Klillfl'EP-I6"- KYCl "I". 

SR: =7600 

LOAD ADDRESS 

SR: =360I 

START ( IIOCJie ORO~ BBO~ JieHTa OCTaaaBnHBaeTCR B 

i'Ji:Y ) • 

EcJIH BBO~ rrpaBHJI.bH!l:lt, TO AC: =0000. 

CHCTeMa KJiaBJIIaTYPH!lX KOMa.H,iUIHX npHKa30B np~CMa!'PJIOlSe'l': 

I. PaaClneHJIIe namT:H aa ceKTOpa ( ~o:sue oKHa ) • 

2.YnpaBJieHHe ,IU!:CIIJieeM. 

3.0tii'!CTKY I'! IIOKaHaJibHYD KO,li;H~HKanMD cneKTpOB. 

4. Orrpe~eJieHJIIe OCHOBH!lX i{>H3H"'eCKJIIX napaMeTPOB CIIeK'l'poB 

l!lHTeHCRBHOCTb, ::mep~ H IIOJIYIIIHPHHa IIHKa ) • 

5.3HepreTHtleCKYD KaJIHdpOBKY M HOpKaJIM3anHD cneKTpoB IIO IIJIO~-

MM Ill aHep~M. 

6.ITepeHOC,CJIOllteHJIIe Ill Bll'!HTaHJIIe CIIeK'l'pOB. 

7, CrJI8.lmBalme CTaTliCTH"'eCKIIIX ~ MeTO~OM ~deH:LIIIBX KBB.liJlll-

TOB. 

8.PaaHUe i{>OPMJi BBO~ Ill .BilBO~ nHi{loJlMB.IU!H. 

9. CIIeiUffi.llbH!le npHKaSll ( pellliM HaJibKY Mrnnt, HCnpaBJieBBe BOBHX 

nporpaMMBHX ClJIOKOB li IIO,IOiporpaMM,Bil30B a.B'l'OMa'l'B3Bpo.BaBBOro peliDDIIl) • 
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I. TipHKaSu pacrrpe8eJie.Bl'IR: IIaMf!TH 

I.I ST - Ta6JII'!tiHUi1 Bb!BO,ll; Ha TeJieTa.tm pacnpe~eJieHlm IIOJISI ,na.H-

HHX ITO ceKTOpaM ( SECTOR-TABLE OF THE ARRANGEMENT > 

lloJie ~ CHCTeMU"KilliTEP-I6"MOEeT d!lTh pa3ClHTO Ha 8 CeKTOpOB. 

Mcxo~oe cocToaBHe IIaKere co~epZRT 4 ceKTOpa rro I024 KaHaJia ~ 

Ha.KOIIJie.Bl'IR: SKCIIep.HMeHTaJihH!lX MHH~DC.fipHKa3 ST COOClmaeT B i{JOpMe 

TaCl~ 0 pacnpe~eJieHBH IIOJia MHH~DC.ITepBUR CTOJIClHK TaClJIHU!l co~epEHT 

HOMep CeRTOpa,BTOpo:lt - MamHHHUft ~ec aaqana ceRTOpa B 03Y,TPeTHn

Ha~aJihHHH ~ec ceRTOpa ( ~ec Ha~hHoro KaHana MaCCRBa,HaXo~me

rocs B ~OM CeRTOpe ),qeTBepTUa-~ ceKTOpa. 

ST 
0 + 0 + 0 +1024 
I +1024 + 0 +1024 
2 +204R + 0 +1024 
3 +3072 + 0 +1024 

T.aKHM OClpa30M,B HCXO~OM COCTO~HBH Ha"'aJihauli ~ec Y BCeX 

CeKTOpOB paBeH 0 H BCe "'eTUpe CeKTOpa HMeDT O~HaKOBYID ~ I024 

Ka.HBJia C ~eCaMH 0 + 1023 KaHaJia B Kali,I(OM. 

I.2 LS ~w - aa,na.HHe Ha"'aJihHoro ~eca H ~HH ceKTopa 

LENGTH AND INITIAL FOR SECTOR > • 

ApryMeHT ¢ oCloaaaqaeT HDMep ceKTOpa ( ¢ =0 + 7 ) .HaClJiprui rrpH

roaa LS ¢ w , 31JJ aanpauumaeT 3Ha"'eHHe Ha"'aJihHOrD ~eca, KOTOpm! 

MOllteT ClUT.b 0 + 4088,3aTeM ~HY ~aHHOI'O CeKTOpa,KOTOpa$1 ~OJllKHa Cl!lTh 

"'HCJIOM,KpaTH!lM 8 ( 8,I6,24, • • • .4088,4096 ) ,TaR KaK CHCTer.m Ha6Jm

~e.Bl'IR: IIO~CBe'll!BaeT Ha ::lKpaHe ~CIIJIM 8rr ( II=I+64 ) TO"'eK CIIeKTpa. 

EcJIH IIOJI.b30BaTeJih BCe-TaKH a~eT "'HCJI0
1 

He xparHoe 8, ro nporpaYMa 

aBTOMaTH"'eCKH JIICIIpaBJIR:eT OIIIHClKY, O:Kpyr~ ero B ClOJihiiiYID CTOPOHY • 

MaiiiJ11HHm! ~ec Onp~eJiaeTCH aBTOMaT}l't!eCKH C OIITHMH38.IUie:lt JIICIIOJI.b-

30BaHJ/Ui TIOJISI ,na.HmD!:.EcJIH BCJ!e,li;CTBJ1e TIOCJI~ero np111Ka3a '!IpOHCXO,ItRT 

neperroJIHeHJIIe o~oro I1IJll1l HeCKOJihKIIIX ceKTOpo:s,To nporpa!~ ~eT 

coo6meHIII~ r~e aTo nposaomJio.Harrp111Mep, 

LSD INITIAL ADDRESS=O LENGTH=2046 3 OVERFLOW I 

B 'l'peTheM ceRTOpe npoH30mJIO rreperroJIHeBHe 
5 
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IIpo.n;oJIEHM H3MeHeH!1e pacnpe.n;eJieHM: 

LSI I~ITIAL ADDRESS=713 LENGTH=I47 
LS5 INITIAL ADDRESS=3013 LENGTH=I2R 5 OVERFLOW ! 

ITony~eHHoe HOEOe pacnpe.n;eJieBHe no~ .n;aHHHX RMeeT BH~: 
ST 
0 + 0 + 0 +2040 
I +2040 + 713 + 144 
2 +2184 + 0 +1024 
3 +3?.0H + 0 + 8 
5 +3217 +3013 + 12H 
7 +3346 + 501 + 752 

ITpRKa3 LS Q '-' IlJIRHeT TOJlhKO Ha COCTOilBHe CeRTOpOE ( pacnOJIOl!teBHe, 

.I(JIHHa,Ha~aJih~ a.n;pec ) ,RHWOPMa.I:U'IOHHHe co.n;eplltaHRSl KaHaJIOB nOJlll .n;aH

HID: OCTa.JOTC.fi 6e3 R3M8H8HM. 

2.ITpRKa3H YnpaBllSHRa 8RCITJieeM 

2. I :liS ~ w - EH6op Ha6JIJQnaeMOr'O CSKTOpa 

( NUMBER OF REQUESTED SECTOR > 

~CJIO CeKTOpOE 0 =0 + ?.llpn BH60pe HecymecTBYDmHX CeRTOpOE 

rrporpa.MMB. BH.IJ;aeT coo6meHRe o6 oi!DI6Re ( ERROR ! ) n He BUnoJIIDieT 

rrpRKasa.llpn ~oM o~epe.IJ;HOM BHITOJIHeHHR npRKasa MapKepu A n B 

aETOMaT}NeCIGI YCTaHaBJIH.Ba.KJTC.fi E Iql8fumx TO~KaX C8KTOpa. 

HarrpRMep,rrocJie npnKasa NS7 ...., Ha aKpaHe npe.n;cTaEJllleTC.fi co-

.n;eplmiD!e CeKTOpa ?,Ha~ C nepEOr'O KaHaJia CeKTOpa ( C a,IU>eCOM 

s or ) • llpn aTOM noJIOlltSHHe MapKepoE: A=50I. B=I252. Map Rep A ER.IJ;eH .1m 

9KpaHe BCer.n;a ,a MapRep B-E 3aERCHMOCTH OT ~ H86JlllnB.SMOr'O cneK

Tpa R OT ~ CeKTOpa.EcJIH .I(JIHBa cneKTpa 60Jihme ~ CeKTOpa,TO 

llpOrpaMMa aETOMB.Til'IeCKR MeH.fleT .nJUmY R306paJKaeMOr'O cneKTpa T8It, 

~T06H 3Ha~eHRe ropR30HTaJibHOii: pa3BepTIGI He rrpeBHmaJIO .IJ;JIRHH crreKTPa. 

llpR 9TOM nporpaMM8 .n;aeT COOTESTCTBYD!lee coo6meBHe nOJib30E8TeJID. 

ilOCKOJihKY HCXO.IJ;Ha.fl .IJ;JIRHa crreKTpa llOCJie EEO.IJ;a DJ>OrpaMMH Jl=29 paBHa 

5I2 KaHa~aM,TO MapKep B He Bl1~eH 1i Ha6n~~aDTCH TO~bKO KaHaJIH 

50I•IOI2. 
~ 

Bu30B Ha6~eHHH CeKTOpa 3 BHITOJIH.fleTC.fi CJIS.I(YD!lRM o6pa3oM: 
NSJ • 
SPECTRA-LENGTH FOR SECTOR 3 = + 8 THERE~"ORE 1 MX 

B .n;amiOM CJlY'l:B.e .nJim1a ClleKTpa COBITB,Il;aeT C ~Of!: 

MY Ha Biq)aHe UO.I(CBe~eTC.fi R MapRep B (A=O,B='7). 

6 

MAX = + 3. 

CeKTOpa,ll09TD-

2.2 LX~~.-~ - :BH6op ~ Ha6~er.mil '!aCTR cneKTpa ( pasBepT

Ka no OCJI X ) 

( LENGTH OF X AXIS ) 

)lm 6oxee .IJ;eTaJli>HOro Ha~eHM B03MOllteH llllEO.IJ; Ha 9KpaH He 

nexoro ceKTOpa,a DT.n;eJihHoro ero y~aCTKa,npn~eM ~a ( E KaHaJiaX 

MOE'!' 6H'l'I> pas~oii: - DJ>OHSBOJIJ>HOe .IJ;EOJNHOe ~CJIO ( 8 + 4096 ) • 
LX 

)l=2 1 LX =-3 + 12.ITpR :BH60pe 3.> LX >12 DJ>RKa3 He BIIDOJIHSieTC.fi R . " IIEl'Jame'l'CB ERROR! • Hcxo.IJ;Hoe s.Ha~eBHe LX =9, TaR KaK .IJ;HciTJiel RMeeT 

9 - p3.3p.II,B;HHe ~HcflpOaHaJIOrOBHe npeo6pa30BaTeJm.ilpR LX =I0 

BHB~ CII8KTP E 1024 KaHana, O.IJ;HOit TO~Oii: no.IJ;CBe~RBaeTC.fi 

CpenRee a~eTHqeCKOe .IJ;EyX CDC~ Ka.HaJIOB,npR Lx =II - tJeTH-

pex,a IIpJr LX =12 - BOCbMH COCe.IJ;HRX RaHaJIOE cneKTpa, 

2. J L Y ~ w - BU6 op MB.CmTa6a no OCR Y. 

LENGTH OF Y AXIS > 

B JipBKaSe L Y ¢...., ~cJio ~ ,Jiellfall1ee E npe.n;eJiaX 0 + 34, osHa~aeT 

IIOB838'1'eKb CTerreHH 2,COOTB8TCTEY~ noJIHOt~ OTitJIOHeHR~ no OCR Y. 

lJ:pB Q :::0 co.n;epllt8HRe "I" .n;aeT rroJIHoe OTJtJIOHeHRe, npn ¢ =I2 noJI

aoe OTRXOBeHHe Ha BSCb 9KpaH COOTBeTCTEYeT CO.IJ;epaaHHD 2I2=4096 

{ nesa e.ABIIH'Uiofl: rpa.n;arum paB.Ha 2I2-29=23=8 ) .EcJIH co.n;epl!taHlle J\8.

sana 60J1Dme EH6paHHoro ~~cmTa6a,To OTKJIOHeHHe no Y 6y.n;eT B HacHme

HBB ( OTKXOH8HR8 H8 EeCh 9KpaH ). 

2.4 ZL () u - BU60p HYJieEOfl: JIHHRR ( 3HatJeHRe B 1\a.H.a.JIS ,Bf.lll!e 

KOTOpOro OCYll1eCTBJllleTC.fi EHEO.IJ; Ha ::JKpaa .IJ;HCITJie.fi 

ZERO LINE ~OR Y AXIS ON THE SCREEN > 

2.5 AX ¢ w - YCTaHOBKa MapKepa A B 38,1J,aHHID1 ltaHaJI '~'' 
( MAR'<ER A JUMPS HORIZONTALLY TO CHANNEL'~"> 

YcTaHOBKa MapKepa A no ~pecy'~h BIDIOJIH.fiSTC.fi TOJIJ>RO B TOM CJfY

'Jae,ecJIB aa6.JIKUJ:aeMHil certTop EKJIJ)qaeT B ce6.fl Tartoii a.n;pec.Hanpm.1ep, 

uOCJie m6opa ceKTOpa ? npRKas AX 4?3 He BHITOJIHSieTC.fi ( cw. pKc .6), 

a Mapxep A ocraercR Ha npeXHew wecre. 3BM coo6~eHHR o6 omw6Ke 

He BHAaer. 
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2.6 BX ~.., - YCTB.HOBHa MapRepa B B 3B}(8HHHI.t KaH8J1 0 ... 
( MARO<ER "B" JIJ!'!PS 'iORI:>:O:-ITALLY TO CHA•IINI':L ·~"'> 

neacTBRe rrpRHasa aBanOrHqHO AeacTBHD npeANA~ero. 

2.? A~< ~ ..... - ~mteime MapRepa A no ropHSoHTBJm c maroM '~" 
" .. ( MARKER "A" MOV~~S WITH STF.PS <> > 

lJpH ¢ > 0 MapKep ~HlteTCH .BIIpaBO ,rrpH 0 < 0 - ~eBO. 

lJpHMep HCnOJib30BaHHff~ 

~s1..., (aa~eTCH ceKTOP ? ,MapKep A HBXO~TCH B KpaiHeM Jie-

BOM IIOJIOllteHHH B 50I KB.HaJie ( CM.CTp. 6)) o 

AHI7u ..... •3uuly.., ( Ma.pRep A C,ll;BRl'aeTCH BrrpaBO Ha I'7x3 R8BBJI8,3aTeM 

BJieBO Ha 3x2 HaHaJia H CHOBB BrrpaBO Ha Ix2 HaaaJia,T.e.OKOJAaTeJI.&

HOe noJIOlteime MapKepa A=50I+I'7x3-3x2+Ix2=548 HaHaJI ) • 

• (/" MOllteT 61:lT.& H ,IU>06HI:lM 'UICJIOM,rrpH BTOM OHO OKPJr~eTCH .ItO 6JI.H

lltaftruero zteJioro. 

2.8 RH ~u - .nBHEeHHe MapRepa B no ropzsoll'1'BJIB c maroM '¢'' 
, q 

"!ARKER "8': MOVES WITH sn;ps ~ > 

neacTBRe aHaJIOrRqHO AeactBHn npeA~~ero rrpHKa3a. 

2. 9 1> I - Ha6.JIX~neHRe cneRTpa C nOCTOSIHHO OOHOBJDieMOi lmifJop-
MaiUieft ( DISPLAY WITH CO'HI:-IOUSLY REHl.ESHED IN~'ORMATION > 

3ToT rrpHKas nosBo~eT CJie.nRTb sa aa6opoM cneRTpa B npoqecce 

BHTerpan&aoro B.HaJIBsa. 

2. I0 P}C ~ u - YCTB.HOBKa CT8pTOBOft TO'UUI H306pazelDIJI no a,n;

pecy"Q.., ( PICTURE STARTING POJI'H = ¢ > • 

lJpH nOMOmB BTOI'O rrpBRa38 B03MOllteB nepeHOC HatJSJia H306pazemm: 

B "¢" RaHBJI.lJpRHas mmoJimleTCH,ecJI.H ceKTOP co.nep&T SB.IUU~SeMI:li a.n
pec H CaMO H306pazeHRe He npeBI:lWaeT .n.mm:Y aa6~eMOI 1J8CTB CeR

Topa.EbJIB 9TH YCJIOBHR Be BimOJim!IOTCH,o:Jid .n;aeT COOTBe'l'C'fBYIJilee CO

o6meBii!e.HanpHMep,B ceKTope ? : 

LX9 -.ltXBBS cneRTpa 5I2 RB.HaJIOB, 

PX443 SlPT- - Ha BKpaBe B~eB JtYCOK cneRTpa C 50I no 955 KaHan. 

EXTREME•+SOI 

llpRHaS PX Be Me.HR:e'J.' nOJIOllteBJM Ma.pRepoB • 
8 

2,II PL - ~HEeHHe R306paxeBRa ~eBO 

( PICTURE MOVES TO LK~T l 

3TOT npRRa3 no3BO~eT ~eTaH&HO rrpoctmTpRBaT& CIT8KTp rrpR ero 

WiaBHOM ,ll;BRlteHRlil BJieBo.YcJIOBRe BimOJIHeHIDI rrpRHa3a: LX~ 9. 

0cTaHOBRa ,ll;BREeHHH - Ha3aTRe nxdoft KJiaBRWX TeJieTaMlla.OCTB.HOB 

COnpOBO~aeTCH rre~TB.HlileM HOMepa KaHaJia,KOTOpHH R~eTCR nepBHM 

H3 HaOnnAaeuux rrocne OCTaHOBKH. 

llpHMep B CeRTOpe ?: 

PXSOI...., 
PL+741 

B~ea crreRTP c aa~an&aoro RaHaJia ) 

OCTB.HOB KJiaBHWe:tl: "P", 38T8M rrpO,IJ;OJI.llteHRe ~ID!teHIDI 

KJiaBHUieft "L" ) 

PL+703 ( OCTB.HOB KJiaBHWe:tl: "P" ,3aTeM HamTHeM KJiaBRWX "X'' 

rrepexo.n aa npHRas PX ) 
PX680 .. 6H7 

3.I 

3.2 

( CT8pTOBaR TO~ crreKTPB C a.npeca 68? ) 

3.llpHKa31:l O'lliCTRH R IlOKB.HaJibHOft M08HffiHKauBH 

cs - - O'lliCTRa certTopa 

CLEAR 0~ DISPLAYED SECTOH s!nj:=O > 

C1 - O'lliCTKa BCex CeKTOpOB 

CLEAR OF TOTAL DAfA FIELD: 5(0-7):=0 > 

3.3 Av 0 .., - .IU!Rllteime MapKepa A no BepTBitaJIH c ruaroM • 0 '1 

MARKER "A" MOVES VERTICALLY wiTH SH:PS "~" lH' CONTENTS) 

Co.neplltB.HHe KB.HaJia "A" MewreTcJJ B 3B.BHCHMOCTH OT 3Ha'IeHm! "0" 
C/A/:=C/A/+ 0 

,()" MOllteT 61:lT& ~eJII:lM HJIB .np06HI:lM 'IHCJIOM. 

3,4 Bv ~..., - .nBIDlteHHe ~mpKepa B no BepTHRaJI.H c ruaroM '<>" 
(MAHKF:R "R'' MOVr:S VEH!!CAI..LY wlfH STEPst•oF CONTENTS> 

II II 

3.5 AY ~u - .H3MeHeHHe co.neplltamtR: RaHaJia "A" aa ¢ 
MODf:t•Y CONTEOJTS ·)F CHANNEL "'A" > 

ITocJie rrp.HRasa AY 3BM ne~aTaeT a.npec MapRepa,eaeprHD,OTHocnmy

Deq K .n;aHHOMY KB.HaJIY,K nepBOHa'IaJI&Hoe saa~eHHe co.neplltaHHH KB.HaJia. 

ITocJie eToro netJ:aTaeTCn apryMeHT ( HOBoe co.neplltaHRe RaHaJia A ). 
9 



.II.a.mmli rrpmtas BCnOJThSYeTM ,II)Ill KOpperoum BHClpDCOB B ,II)Ill BBO,Jta 

Ta6.1IH'IHHX .nammx, 
IlpHMep BBO,Jta Ta6.1IH'IHHX ,namm:x:: 

AY+ 15R + 158.000 + 
100.567 
103.027 
117.972 
137.84 

107.027 = 

IToc~e BHSOBa rrpHKasa Jia Te~eTaitne ne-raTaeTM Ton&Ko co~ep.. 

lKalUie, TaR K8K rrporpaMMB. nO~SYMeBaeT mar Ha O,IUIH KaHan B IJpOBS

BO~T nepexo~ Ha HOBYil CTPOKY (RETURN - LINE FEED >• 

- BSMeHeHBe co~eplKB.IDIIi B KaHane "B" sa "<>" 
( MODEFY CONTENTS OF CHANNEL l 

4,ilpBKaSH onpe8eJieHBSI OCHOBHHX DapaM8!pOB CII8KTp8 

4.1 OS - onpe.n:eneHHe c <jlOHOY H Oes <jloHa PIHterpa.ria: 

Bbi,D,eneHHOro uapKepWlH A H B yqacua cneupa 

(OUTPUT: SUM OF CHANNEL-CONTENTS WITH AND WITHOUT BACKGROUND, 

BETWEEN MAHKEHS "A" AND "A" l 

llocne BHSOBa rrpHKaaa ne-raTaDTCSI ~eca KasanOB,OTMe-reHHHX Map.. 

KepaMH A H B,BHTerpa.n c ~HOM H Cles Hero. 

AX 59 
AX96 
OS+ !>9+ 96+ 40449.990+ 229!>1.000 

4,2 PK - onpe;o;eneHBe BHT8HCHBHOCTB,qeHTpa TSIEeCTH H no-

nyDIHPWW mma,saxo~erocSI MeE,IJ;Y MapKeprum A B B 

(PEAK IDENTIFICATION: AREA WITH ANS WITHOUT BACKGHOUND• 

L.OCATION.FWHM BETWEEN l'HE MARK~:RS l 

Ilp11!Mep: 

AXIOO RX120 
PK+ I 00+ 120+ 17076o000+ 7794o001 P=+ 109.771 FWHM= + 7•032 

an;ec& nePBHe ,D,Be IU@pll - nonoJteHBe MapKepoB, TpeT&S~ .llBiPpa -

BHTeHCBBHOCTb C ~OHOM,'IeTBePTaR - BHTeHCBBHOCTb 6es ~Ha,IIRTaR 

~C QeHTpa TSIEeCTB IIHKa,mecTaR - IIOJIYUIHPBHa IIHKa, 

10 

.. 

" 

A,1ulec ~~ TSiaecm mma sanoJ:maaeTCfl B pa6o-reft H-reitKe P2 , 

a pesynm'l' iipe,IUl.I(YIIIeit onepruum PK sanoMHSaeTM B paelo-reii HtieiiKe 

Pr· 
5,1IpBK8.3H 9HepremecKoi.i KBJIHClOOBKH B HOI?f!.aJIB3agBB 

cneKTpOB 

5,1 EC - SHepreTJii'IIeCKBSI RaJIBClpOBKa C nOMODU>Il IIHKOB ,neHTP 

TJmeCD KO'l'Opwc onpe;o;eJieH rrpBKa30M PK 

( E:'IERGY CALIBRATION BY "PK" DEFINED PEAKS l 

C IIOMOmLm ~oro IJpBKaSa oc;ymecTBXaeTCR ~eHTB~BKafiHH IIHKOB 

no 9Hepr&K,B BHClpaHHOM CeKTOpe no BSBeCTHH1t nHKaM PI H P2 H HX 

neJITllflll TJmeCTB, onpe.n:e.neHHW npmtaaoM PK. B sano•rneHHWi B OSY, ocy

mecTB.IBe'f'Cfl asepreTJI'IecKBSI roa.nnelpoBKa,IlpBKas E}j c noMOlll&D nuaen

soit Bll'fepnoJUIIUDt Orrpe~eMeT KOHCTaHTH ypaBHeHBSI: 

Ell. sFEO + FEN·~ , 

r~e 1'\. - 1DIMO KasanOB CeKTOpa, HO - 3Ha'leHBe SHeprBB B KaHane 

"0", FEN - ~eJia KaHana ( KSB/KaHaJI ) ,KoHCTaHTH n:o H !-'EN 

SBnOMBBam'CJI OT~eJI&HO ~ ~OrO CeKTOpa IIOM ,naHHHX B MOI'YT 

ClHT& B3Me.BeBH TM&KO rrpHKaSOM EC BnH cnenuan&HOH KO.MaH.nOH WG 

ilocne BBO,Jta nporprummi HCXO~Oe COCTOSIHHe 9HepreTB'IeCKOH KanHClpoB

KH: FEO =0, FEN =I ( 3Heprmr H HOMep KaHana 'IHCneHHO COBIIBJ4alOT ) , 

5,2 RC - BHBO~ Ha TeneTaitii KOHCTaHT SHepreTJI'IeCIWli KanHCl-

pDBKH ( REAn CAL.IRRAriON o~· SECTOH DISPLAYED > 

RC FEN•+ I· non FEOs- .ooo 

5,3 WC - BOCCTaHOBneHBe npe~meit KaJIHClpOBKn 

WHITE C/\L.lRHArillN fcl SEC'COH DISPL.An:D l 

5.4 oA - onpe.n:eneHHe anpeca,saatieHKS saeprBB H co.n:epzaHHR 

Kasana,O'l'tofe'lemiOro MapKepoM A 

( 11HPUl': ADDkESS, F:\IERGY AND CONTEI\11'5 o~· CHANN~;L. "A" l 

IIpmep: 

AY.517 
OA SECTOR 0+ !>17•+ !>l7o000 + •~o.ooo 

II 



5.5 GR - onpe~e~eHHe ~eca,aaaqeHHR aaeprHH • co~epzaHHR 

Itruta.Jia, OTMe'leHHoro MapKepOM B 

( JUT PUT ADT1RJO:SS, ENERGY A:-JD Cll'-HE~>HS 01• CHANNEL "A"> 

5, 6 ~A ~ u - HOpM8JIH88rlHli ITO RHTeHCHBHOCTH ( ITO MOIJIB.IUiM ) 

yqacTKa crreKTpa,orpaHKqeHHoro MapKepaMR. 

( ~ORMAL I?:E 5 (D)BETWEF.N THE MARKERS TO AREA= 0 ) 

lloc~e Bll80Ba npHKaaa NA 3Hv! rreqaTaeT HCTHHHOe 8Ha'leHHe MO

mAnH yqacTKa CITeKTpa H ~eT OTBeTa OT ITO~b80BaTenH HR HOpManM30-

BaHHOe aaaqeHHe "¢" : 

.NA+ 11~22~-70() 200000 

5,7 ~¢0i.'""¢j'""' - nepeaoc yqacTKa ( ¢i. -Oj ) ceRTopa'~''B 
ua6~e~run ceRTop c aaepreTH'!ecKoii HOpMwmaru:nre:tt ( IIIHPJ.ma ~ 

I K3B ) ( TRANS!•F:R S(¢)•S(D) W!Tl1 E'IIEHGY NORM I I{EV/CHN>/NEL 

BF:'i'i!IEEN ¢1.- ~;' KEV > 

06o3Ra'!eHHH B npRRaae: 

~ - HOMep HDpiVIaJIH80BaHHOro CeKTOpa, 

0~ - Ha'!MbHaJI 9Hepms HOPMaJIH3a.r(HH, 

Oj - KOHe'!Has aueprHa Hop~aa.rtHH. 

ITepeaoc ocymecTanaeTCH c~e~DmHM o6paaoM. 

Ha"<IMbHI:ffi Ita.HaJI aa6~aeMoro ceRTope np.HHHMaeT 8Ha'!eHHe HR'!Mb-

Hoii aueprHH ceKTopa Oi, ~ 0 ,ecJIH aTo :maqeHHe aHepnm cymecr-

syer B CeKTOpe ~ ,ITepeHOC 3a.KaH"'lmaeTCE rrpH HBXO~e!UIH rpe.rumii 

aa6~eMoro ceKTOpa ~ ceKTopa ~ .3Ha'leHHe HHTeHCHBHOCTH ( rro~

HHii HHTe~ y"<IacTKa ¢ 1.. - OJ ) coxprumeTCE npm npeo6paaoBaHD, 

ITpouaBe~ aaepreTH'!eCRYIO aop~aaQHD,MOEHo aenocp~CTBeHHo orr

pe~exaTb ~eHTpH TEEeCTH H ITO~illHPHH!l TIHROB B e~ax 9HeprHH rrpH 

noMOmR rrpuKaaa PK.Orrpe~e~eHHe co~ep~ ~oB onpe~e~eHHoti 

3HeprHH rrpOH8BO~TM TaKEe Henocpe~CTBeHHO npH IIOt.10mH npHKa80B 

AX~ ... H OA,r~e () - aHepms B KsB. 
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6.ITpHKaaH nepeaoca.c~oEeHHH u BHquTaHBH crreKTpoB 

G. I s ~ 
H 9 

- nepeHOC yqacTKa CeKTOpa ¢ ,OTMe'leHHoro MapKepaMH, 

B HR6m:utaeMlli!: CeKTOp S(D] 

( SECTOR TRANSFER BETWEEN THE MARKERS: S (D) : =S [~) > 

YqaCTOK B88HMO~e!CTBHR OTMeqaeTCH MapKepaMH B Ha6~aeMOM 

CeKTOpe s[o],llepeHOC npOH3BO~M ITOK~bHO, 

6, 2 S O + - C~OEeHHe yqaCTKOB CeKTOpOB S (~] H 5 (o J , OTMe'leH

HHX MapKepaMH, B HR6~aeMOM CeKTOpe S [o] 

(SECTOR ADDITION BETWEEN THE MARKE-:RS: S [o] 1 =S[D] +S[¢) > 

YqaCTKH B8aHMO~e!CTB:M ( C~oxerum ) OTMeqaiOTM MapKepaMH. 

C~ozeHHe rrpoH3BO~TCE ITO~bHO,Mo~~pyeTCE co~epmaHHe ~peca 

Ha6~eMoro crreKTpa ) • 

6,3 SO- - B!l'lHTaHHe Y'I8CTROB CeRTOpOB sLn}H s[~j ,DTMe'IeH

HHX MapRepru.m, B Ha6~aeMOM ceRTOpe s(oJ 

(SECTOR SUBS TRACT ION BETWEEN THE MARKERS: S [n): zS [u] -s(~J > 

One~ ~orH'!HH rrpe~~ymHM, Onep~HH BHqHTaHMH MO~eT 

6HT& HCTI0~&30BaHa A7III O'lHCTKH rrpOH8BO~bHOrO YtraCTKa JIIJ6oro CITeKTpa, 

0"<IHmae~mii Y'I8CTOK ~o~eH 6HTb OTMe'!eH MapKepaMH,B 9TOM C~qae rrpH 

HanHCaHHH IlpHKa8a 8aHOCHTM HOMep aa6~eMoro CeRTOpa 

s(~) :=s[oJ; ~:=D. 

7,llpHRa8 cr~HHH crreKTpa 

7, I SM ~ - cr~aEHBaHHe Y'I8CTKa ClleKTpa, OTMe'IeHHOrO MapKeprutJI, 

¢ pa8 ( SMOOTHING RETWEEN THE MARKERS ¢-TIMES > 

Cr~EHBaHHe crreRTpa rrpoH3BO.IUITM c ITDJV!OmbiO no~oMa TpeTbeil 

CTerreHH,HCITOnbayeTCE MeTO~ HaHMeHoWHX ~TOB,CTaTHCTH'IeCKHe 

HepaBHOMepHOCTH ( B!lOpOCH ,mnm ) C IIO~UIHpll:HOit r.teHee 5 RaHMOB 

cr~ruttHBruJTM, Orre~:M cr~rumBaHHH MOlleT 6HTb HCITO~b80BaHa AJI1I 

uaxo~eHHR ycpe~eHHoro aHa'IeHHH ~o•m y rro~Ho~ rrHKa rrpH onpe~e

~eHHH Moma.neii.B DTMe'!eHHOM r~~apRepaMH YtmCTKe KA - KB cr~aEHBaeT

M Y'!aCTOR KA+2 - KB-2 .Yc~oBHe cr~lltHB8.HWl: 1\B - KA;;?: 4,l!Hc~o rroB

TopeHHii crJia.lltHBa.IDII ¢ =I + 7. 
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8~ilpRKa3H BB08a RHfuOPMauRR 

]{ai{ ClWIO OTM8'leHO Wille ,IIpRKa3H WG ( 5~3 ) , AY 4..., ( 315 ) R 

BY¢'-' ( 3 16 ) COBepmaiOT BBO,Il. RHQJOp!IIB.I~RR C IIOMOUibiO TeJieTa/.tna~ 

.IIJm BBO,IJ,a RH<fJOp)l!.a.rum CJIYll!aT eu1e HeCKO.JibKO IIpRKa30BI 

81 I n< - sacH.JIKa saMeTOK B 6y<flep TeKcTa 

( ST•JRE TEXf INIU TEXT-BUFFER > 

3a.MeTI<H B BH.JJ.e Ha6opa xapaxTepoB t .n.aTa,Ha3BaHRe :mcnepRMeHTa H 

T1II1) sano!:!l'!HaJOTCR B cneuHa.JibHOM 6y<flepe TeKCTOBI TepMR.HaTOPOM 

BBo.n.a TeRcTa .f!B.JIReTCR xapaKTep 
11

@ ., ( ASClL Ro.n.-300 ) I 06'beM 

6y<flepa-46IO xapaxTepoB~ilPH neperroJIHeHHH 6y<flepa sarrohm.HaHRe Texc

Ta aBTOMaTH~eCKR rrpeKpamaeTC.f!l 

812 n - rrepe6poc HaKOII.JieHHOH ruupopMaUHR c AH-4096 Ha TPA 

( l.llAD DATA Al.OCK ~"lWM AI -4096 INTO TPA MEMORY > 

IToc.Jie rre'!aTH orrepaTopoM npHKasa TT Ha'!HHaeTcn ,IJ,Ha.Jior MexmY Ma

WHHOH H IIO.Jio30BaTe.JieMI3BM sanpamHBaeT Ha'la.JibHHH a.n.pec B AJ~096 

( INITIAL. ADDRESS ) H .D..JIRHY MaCCHBa B KaHa.JiaX ( LEo'.JGTH ) ,3aTeM 

Ha~a.JibHHH MamHH!Ihli1 a.n.pec IIO.JI.f! ,IJ,aHHHX B TPA ( ORIGINAL ) ~Th.JIR 

rrepe6poc ocymecTB.JieH npaBH.JibHO, TO Ha Te.JieTaitrre rre'!aTaeTcJI"O~ I{!" I 

l1MeJOTC.I! C.Jie,IJ,YIOOIRe OCl03Ha~eHliiH OWHClOI<: 

a/"NO GO'INECTIO·'I!" - oTCYTCTBYeT CBJI3b MexmY AH-4096 R TPA~ 

6/"ERRllR!" - CClOfi ,IJ,OClaB.JieH!iiH e,~J.HHRUH B a.n,pecHilll: perRCTpl 

ilpRMep: 

TT INITIAL ADORESS•204B LENGTH=l024 ORIGINAL•l024 O·K! 

8 13 T I - nepe6pOC HaKOII.JieHHOH HH<fJOPMBlU'IJ'l ( 4096-KaHa.JibHID\ 

crreRTP ) c aHa.JIHSaTopoB BM-96 H TPHnAK-C Ha TPA 

( LOI\0 DA'fA BLOCK FRO"! ANALI7.ER "INTF:RTECH~IQUE" INfO TPA > 

ITepe6poc coBepmaeTC.f! 6es ,ll.Ra.Jiora Ha rroJIHoe rro.Jie .n.aHHHX TPA~ 

8 14 IND - BBO,Il. rrep<flo.JieHT ( INPUT DATA TAPES > 

a/ BBo.n. nep<floJieHT TPA~ 3TM JieHTbl co,nepxaT "maiiRY11 
( saMeTKH o 

CO,Il.epMaHHR JieHTH ),II03TO~~ IIOCJie BH30Ba IIpHKa3a CHa'la.Jia IIe'!aTaeTCJl 

TeKCT maiiKR,a 3aTeM,eC.JIR BBO,Il. I!pO,IJ,O.JllKaeTCJl, ,HaD~MaeTCR R.JiaBHma 

"nporrycK" ( SPACE ) H COBepmaeTC.f! BBO.Il.~ilPR IIpaBH.JioHOM BBO,Il.e oBI! 
14 

I 

1 
J 

ne'!aTaeT Ha Te.JieTa1irre: "0 I K! 11 I B CJIY'!ae omR6KR rrpH BBo.n.e 3H.1 coo6-

maeT o xapa.KTepe OWH6KH: 

I/ WORn F:RR<JR! - SBJI He Ham.Jia CHMBO.Jia OIWH'laHHll C.JIOBal 

2/ PARITY ERROR! - OWH6Ka '!eTHOCTHI 

3/ C~ECKSUM ERROR! - OWH6Ka B KOHTpO.JibHOH CYMMel 

6/ BBo.n. nep<floJieHT c"MMHCK-32"H AM-4096~BBo.n. .D.PBHHX coBepmaeTCR 

6e3 OCTaHOBKR Cpa3y lite IIOCJie BH30Ba npRKa3a INIJ 1ilpz IIpaBH.JibHOM 

BBO,Il.e IIe'!ameTCR 11 0 1K!" ,a IIp:i! Henpa.B:i!JlbHOM - yKa3HBa!lTGil Ollli'ClKll 

TOJibKO THIIa 1/ H 2/, TaK KaK JI8HTH He CO~e~aT KOHTpOJibHOR CYMf.!U~ 

8 1 5 I 11 - BBO,IJ, nep<fJO.JieHT B ,ll.BOR'IHO-,IJ,eCJITH'IHOM KO,IJ,e 

( INPUT "BCD" !"APES > 

ilepe.n. BBO,Il.OM rrep<flo.JieHTH He06XO,Il.HMO 3a,IJ,aTb Ha'la.JibHHH a.n.pec B 

TPA,RY.n.a 6y,ll.eT BBO,Il.HTCR HH<fJDPMaU!iiH~ilpH rrpaBH.JibHOM BBO,IJ,e IIe'!aTaeT

CJl "OIK!" 

816 IN ou - BBO,Il. rrep<fJD.JieHT THIIa "AI:-.J" 

( INPUT BIN-~'OHMAT IAPr:S I'Ht) Mr:M<JHY M•)OlJL.r: "(j" l 

ilporpaMMH!lie JieHTH,HarrHCaHHHe B CTaH.n,apTe RIN ,BBO,JJ;ITCR B "~'' 

RY6 03Y TPA1ITpn npaBH.JibHOM BBo.n.e rre'!aTaeTCR "0~ ]{! 11 ,npH owHGO'lHO~: -

"CHECKSUM ERROR!" 

9~ilpHKa3H BHBDB§ HHffiOPMaUHE 

9 1 I RU'l H•Jn - BHBO.D. Ha Te.JieTafirr saMe TOR H3 GyqJ€pa Tei<CTa 

( PRINT 0'1T r'R•J"i THE n:Yl-BU!on:K lHr: STUHEI> l"r:s~;AGES > 

,llBru!,l\l:l HaJtHMaSI R.JiaBRUIY R'JH(J J I, MOlltHO OTIIe'!aTaTo TeRCT, Haxo

,JJ;IUIHfiCJI B 6y<}iepe TeRCTa~HanpHMep,rroc.Jie BBO,IJ,a rrporpaMMH"KilliTEP-I6" 

IIpHKa30M RfiR-Il'JniiOJIY'IH~I TeKCT! "1:-Hr~H/\Cf!VE O:.J-LI'<IE PAC'{AT>GJ:; 

",)!JPIIEH-16'" IY7J"• 

912 OG O..., - rpa<fJH'leCIWe IIOCTpOeHHe CII8RTpa R.JIR ero Y'laCTKa 

( •)IHPUT:GHAPH!CS •rTH "~" SIF.PS rJr· C'ii\'1:-.JE:L. > 

I'paqlH'!eCKID1 BHBO,Il. rUCTOrpaJ.!I,ru CIIeKTpa TpeclyeT ero OTMeTKR 

MapKepaMR~ilepe.n. rrpzroasoM •>G 0 ..., ::JIJJ rre'!aTaeT HOMep aa6JII(UI;aeMoro 

CeKTOpa~~ CTpOKa rHCTOrpaN~ CO,Il.eplltHT a.n.peC,3HeprHD,3Ha'leHHe 

co.n,ep~toro H Op.n.HHaTy KaHa.Jia~~HK CTporo IIOBTOpaeT MaCmTa6 
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Ha0~~8HKR.Bo3MOX8H BHBO~ qacxeR rHCTOrpru~ qepea K~Ye 

"()" KaHBJIOB, 

ITponecc BllBO~a MOllteT OHTb IIP8Kpa!Il8H B JI!l6o:li UmleHT HamTHeM 

JI!l6ofi RnaBHWH TeReTaiiia KXR BH30BOM HOBOrO ITpHKa3a. 

ITpm.1ep BHBO,lla: 
AX69 
!3X93 

JGI ~-oR 

69 + 
+ 70 + 
+ 71 + 
+ 72o+ 
+ 73 + 
+ '/4 + 
+ '15 + 
+ 76 + 
+ '17 + 
+ 1R + 
+ 79 + 
+ MO + 
+ 81 + 
+ KH + 
+ K3 + 
+ 1'(4 + 
+ R!> + 
+ K6 + 
+ 87 + 
+ BK + 
+ K9 + 
+ \10 + 
+ 91 + 
+ 92 + 
+ 93 + 

OG3 FOR 
+ 6\1 + 
+ 72 + 
+ 7!> + 
+ 78 + 
+ 81 + 
+ R4 + 
+ WI + 
+ ')0 + 
+ 93 + 

SF:CTOR 0 
69.000 + 
'/0.000 + 
71.000 + 
72.000 + 
'(3.000 + 
'/4o000 + 
"/5.000 + 
76.000 + 
·n.ooo + 
78.000 + 
79.000 + 
so.ooo + 
81·000 + 
R2.000 + 
K3.000 + 
H4.000 + 
R!>.OOO + 
1<6.000 + 
R7.000 + 
KK.OOO + 
K9.000 + 
\IO.noo + 
91.000 + 
92.000 + 
93.000 + 

SF:CTOR 0 
69.000 + 
72.000 + 
7!>.000 + 
7flo000 + 
R1.ooo + 
84.000 + 
87.000 + 
90.000 + 
93.000 + 

!>54.000-----· 
601.000------· 
597.000------· 
669·000-------· 
7"/4.000--------· 
902.000---------· 

1161.000------------• 
1440.000---------------· 
1649.000-----------------· 
1802oOOO-------------------• 
1791.000-------------------· 
l\147.000---------------------· 
2078·000-----------------------· 
2411·000--------------------------• 
2573.000----------------------------· 
2770.000------------------------------· 
23\18.000--------------------------· 
199R.OOO----------------------• 
1493.000----------------· 
1115·000------------· 
8!>4.000----------· 
71!>.000--------· 
632·000-------· 
543.000------· 
1168·000-----· 

554.000-----· 
669.000-------· 

1161o000------------• 
1802.000-------------------· 
207H.OOO----------------------• 
2770.000-----------------------------· 
1493.000---------------· 
715.000-------· 
46R.rlfJO----• 

9,3 TP - TaOJIH'lmrti BHBO~ yqacTKa CII8KTpa,OTI.18'l8HHOI'O MapKe-

pru.'IH < TABLE PR !'IT )F THE CO:\ITF.NTS f.IF.fWI':EN THE i•!Mli<ERS > 

.JID6oii j'laCTOK CTI8ItTpa,OTI\l8'leHHH:Ii f:IapKepaMH,paGfi>-J.aTHBaeTCH B 

ra6.1IH!lY .Hao6pallteHue ~:npJtepoB Ha :=mpaae aeodHsaTe.n:Ho.Macmmo H306-

pallteHIDI npOH3B0"1bHID1. 
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AX257 
RX280 
TP FOR SECTOR 0 0/5 116 2/7 3/8 4/9 
+ 255 + 25!>·000 229.000+ 267.000+ 310o000+ 269.000+ 290.000 

+ 260 + 260.000 + 367.000+ 446o000+ 502.000+ 564.000+ 6J5.QCO 
+ 265 + 265 .ooo + 651.000+ '132.000+ 757.000+ '/49.000+ 802.000 
+ 270 + 270.000 + 793.000+ 911·000+ 954.000+ 1040.000+ 1055.000 
+ 275 + 275.000 + 901.000+ 1122·000+ 1348o000+ I6KO.OOO+ 1234.000 
+ 280 + 280·000 + 1145.000+ 

B Kalif,ll;Oi!: cTpoKe pacne"!aTHBaeTcSI saeprKR Jtalli,IIoro IISIToro ItaHaJia, 

a co~eplltRMoe- ~oro ItaHBJia.Ta6JIH"!HHM BHBO~ ocT~eTCSI 

IIOCJIS TIOJIHOro BI:lBO~a OTM8"!8HHOro YtraCTKa MH HalKaT.I'Iel,l JI!OOO:Ii KJia

B.I'IWH TeJieTai!:rra,HJIH BH30BOM HOBOrO npHI:ta3a, 

9,4 PD - BHBO~ Ha nepifloJieHTY YtraCTI:ta cneKTpa,OTMe'leHHoro 

MapKepa.MH ( PUNCH DATA BETWEEN THE MARKERS >. 

ITo npHita3Y PD OHCTPH!i nepiflopaTop PE-1500 npoonaeT HeCKOJibKO 

CaHTHMeTpOB JI8HTH C CHHXpO~OpOlltKO:Ii (LEADER TRAILER CODES ),H 

8£M OJK.H.naeT npOOIDIKY CJIYllt80HHX 3aMeTOK ( "IIIaiiKY") • 3a.TeM HalltiD.IaeTC.Il 

KJiaBHIIIa RUBOUC ( AS Cit KD~ 377 )- H ocymeCTBJIII8TC.Il ITpDOIDIKa 

co~eplKaHIDI Bb!OpaHHDro YtraCTI:ta CIIeKTpa,B KOH!le r.IaCCl'!Ba 8HY! CHOna 

IIpDOimaeT y-qacTOK JISHTH C C.IUDCpO~DpDlKKDM .1'! KDHTPDJibHYRl Cy!,"JifY • 

9,5 PH - Bb!BO~ Ha rre~DJISHT.Y,YTipaBJIR:RJmYRl rpaqlHKDITDCTpDRTe

JISM .JlPIT-3 ( PUNCH TAPE FOR PL'lHEf< CONTROL > 

ITo npHI:ta3Y PH Ha"'l'!HaeTC.Il ~MDI' m~.l-rrOJib3DBaTeJib. 8Hvl 3arrpaum-

BaeT l.laCliiTaOb! ITO X H Y ( !.IX= ,lv!Y= ) R KDDp~HaTbl HatJ:aJibHDii 

TD~Kl'I Ha r~RKDITDCTpDHTeJie ( XO= ,YO= ).Pa6otree ITDJie r~HitD

ITDCTpDHTeJill ( 000x800 MM ) YCJIDBHO pa30RTD Ha 6x6=36 KB~TDB 

CO CTOpDHrui.I'I 128 MM,MX orrpe~eJilleT KOJIH'ISCTBD KJieTDK Ha 512-ItaHBJib

Hblfi CITeil:Tp ,!.l'f - KDJIH'ISCTBD KJISTDK Ha H3DOpaJKeiDie CD~eplltiD.lDrO Ka

HaJia.AmiHa It -KaHBJibHDrD CIT8KTpa=n·l.IJC•128/512 I.IM,CTapTDBali TDtJ:

Ka PVICYHita P(XO,YO) TaKlKe onpe~eJifleTC.Il B MaCrnTa6e KJieTDK,.lVISI 

MX=I o~ ItaHBJI HMeeT ~ 0,25 MM. 

t,laRCHr.·IaJibHM ~ CITeKTpa - 512 KaHaJIDB .fu6paHHb111 yqaCTDK 

~OJ!lKSH Oh!Tb BII,ll;8H Ha 8KpaH8 OC!lMJIDCKOIIa 083 ClltaTIDI. ThCTDrpaM!Ila 

Ha rpaqllRDITDCTpDHTeJie TD'IHO ITOBT0Pff8T KapTRHY,B~MYRl Ha 8KpaHe. 
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IlpHMepH: 

CrreKTP A ( MX=1,MY=2, 

X0=1,Y0=4 

CneKTP E ( MX=3,MY=3, 

X0=2, YO::O ) 

9. 6 PA - .BRBO;IJ. aa nepipoJreHTY a;n.peca MapKepa "A" 

( PU'ICH ADDRESS OF MAHKF.R "AI > 

Ilpm<as PA c~mHT ~ pasMeTKH npH6~3BTe~bHoro MecToaaxom;n,eHKa 

TIHKOB H BIIBO;IJ.a HX Ha nepipoJieHTY ~ ;IJ.8JlbHei1ruei1 o6pa60TKH Ha 313M 

"MilliCK-32mepipopar.um npOH3BO;Il.HTCR Ha 6htCTpOM nepqJopaTOpe PE-1500. 

IO, G'neWiaJibHhle npHKB.Sht 

10.1 TH - TpaHCMTOP ~ BhttiBc~eHHR npocTeiiUJIDC apH!flr.leTH'!ec-

KHX 3aBP!CHMOCTeti C pa3~'1Hh1MH nepeMeHHhtMH 

( THANSLATuH FOH NUMF.HICAL CALCULATION > 

MaKCP!MaJibmffi o6'ber.l nporpa.MMht ,cos,JJ.a.HHoi1: Itot.mHMTOpoM, -2 cTpa!Ull.Ui. 

256 M8UJP!HlillX C~OB ) ,l{OMITHMUWl OCYIUeCT~eTCR no CTpOR8M,ItoTOpble 

no CBOHM 3H8'leHHRM MOryT 6b1Tb ;n,eMaparuiOHHhiMFI,Bht'IRCm!!TMbHhiMH HJn!! 

TeRCTOBI:lMH,CTpOKH HMeDT onpe;n,e~eHHhte cm.mo~ Ha'laJia PI ROHUa. 

IlporpaMMRpoBaHHe Bcer;n.a Ha'!P!HaeTcR ;n.e~pauHen zcno~bsyer.~ He-

3B.BHCHMHX nepeMeHHhtX,0603Ha'JeHHhtX npOP!3BO~b.l:lhtMH 6yKB81.1H aJI<iJaBHTa, 

CHMBo~oM Ha'laJia ;n.e~pruum: n~eTM xapaRTep " <" ,a CHMBOJIOM o:KOH

'IaHIDI ( TepMHHaTOpOM ) - "> 11 ,IlOBTOPHM ;n,eMapauHR pasperuaeTCR ,npH 

3TOM BCe rrpe;IJ.h1.II.YI!UIIe ;n,e~panHH TePflDT CBOD C~. 

CTpOKH Bht'IRC~emm Ha'illHa!OTCR aHaROM "+" Hm!! "-" ,CTORI!UIIM nepe;n. 

6YRBOR HJn!! 'IHC~OM, Kpm.1e 'IPIC~OBllX KOHCTaHT PI 6y:KBeHHhtX rrepeMeHHhtX, 

cTpoKH co;n.epzaT cm.mo~ apPiqx.teTH'!ecKHX ;n.ei1:CTBHi1. TepMP!HaTopor,l n~

eTCR wm 3HaR BhtBO,na 'IHCJieHHoro peay~bTaTa Ha TeJieTaiirr " ~ ",Hm!! 

CHMBO~ npHCBaRBaHP!H ( npoMeZYTO'IHa.R nepeMeHHM ) - 6yKBa,C~e~nmaR 

38 3HaKOM paBeHCTBa ( Hanpm.~ep, "=X") , 

II 

ApryMeH'l'OM ap~eTH'!eCRIDC ;n,eiiCTBHH ~eTCR IIOJIHOe Bhtpaxte.HHe, 

CTOHmee B AaHHOR CTpO:Ke nepe;n, 3HaROM one~HH. 

CTJ>OIGI oifJopM~emm BhtBO;IJ,a TeKCTOB Ha Te~eTaiin H8tlllliaDTCR PI 

KOH'I8DTCJI 3HaKOM , @ " ,.Jbl6hte :xapaRTepht Te~eTaiina 3aTIOMHHaiOTCR B 

COOTBeTCTBYDIIeii 'JaCTH H3rOTOBJieHHOR nporpaMM!i,MaxCID.'!aJ.IbHOe 'IHC~O 

3aTIOMHHaeMHX TeRCTOBllX X8pa.RTepOB fLJ2 ,Xapa:KTep "nponyCI{" ( SPACF.) 

HCIIOJibSYeTCR TO~bRO ~ Bht;IJ.eJieHHH 'IHCJia,HO He 6yKB,IlOC~e 3HaKa 

apmlf.ieT~AecKoro ,neiiCTBIDI ( +,-,.,/ ) He06XO;IJ.HMO IIe'!aTaTb 6yiCBY 

6ea aHaRa BJDI 'IHCJIO ( co SHaKOM Hm!! 6es 3HaKB. ) ,c~e.nYIOIUee sa 

CHMBOJIOM Ba'lBJia 'Il'ICJia "L-J ",lfapyrue.HHe 3THX CHHTaKCH'!eCRIDC IIpaBF!Jl 

Be;IJ.eT K COpocy ,naHHOii CTpORR H nepe;n, rrepeXO;IJ.OM Ha HOBYIO CTpOI<Y 

CHMBOJil113HpyeTCR 3HaROM " & ",B KB.Jr,nOii CTpO:Ke MatiiHHa lm(flo:pNHpy.eT 

IIOJib30BaTeJIII 0 KOJIH'IeCTBe CBOOO,nHHX C~OB ~ rrpRet.la nporpaMMht Ha 

rrepBY.D,a 3a~M Ha BTOpyiO CTpaHKQY H 0 KOJIH'!eCTBe CBOOO,nH!lX 6y~ep

Hh1X MeCT ~KCTOBhtX xapaKTepOB, 

CHMBOJIOM OKOH1IaiDm rrporpaMMKpOBaHIDI ~eTCR 3HaK " $ ",IloCJie 

3TOro oHM rDTOBa rrpRHBMaTb HOBhte IIpl'IKB.3U. TiporpaMMa rOTOBMTCH B 

MamKHHOM RQAe K MozeT 6h1Tb BhtBe,nena Ha rrep<floJieHTY ~ ;IJ.aJibHei1:ruero 

KCITOJibSOBBBIH IIPHKB.30M pp ( 10,2 ) ~ ~ IIOBTOpH!lX Bht'IHCJieHHH 

np.liiK830M RE ( I0,3 ) , 

CBMBOJIHqeCKRe ooosaa'JeHIDI: 

< > - .ne1U18.pruum nepeMeHBI:DC, + cJioze.HHe, - Bht'IHTaHHe, -IE- YMHOllte.HHe, 

I ,neJieBBe, 1s ClilHYC, 1c KOCRHYC, lA apKTaareHc, 'L HaTY~b-

.HH!t JIOrap.miN, IE BOSBe,ne.HHe B CTeiieHb, ' BOSBe,ne.HHe B RBa;n.paT, 

' HSBJie'JeBHe KBa,npaTHOro KOpHfl, BHBO,n peay~bTaTa aa rre'JaTh, 

flPHCMHMHHe, @ HB.'IMO H KOHen TeKCTa, A• • • • 7. CHMBOJiht 

nepeMeHHHX, " o01116RB., " KOHen rrporpaMMht. 

llpHMep IICIIOJib30BaHHH KOMIIKnHTOpa: 

Onpe,neJIBTL saa'Ie.HHe iPYHKIUm 

-J,43U7. 2 5(71 . -1,43UZ 
YCU.II.Z>=2.763UCS;n27.+Ca.se env > +4.3 '1/11 cSirt~ 7.+ CcSt' ~> 

npH paSHHX 3Ha'IeHIDIX He3aBKCKMHX rrepeMeHHhtX U,\1,7. 
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TR+ 121 
<IJV~> 

+ 121 tVIL=A 
+ 115 - 1.43 •U*~/AIEIC=B 
+ 100 +~ISIL• 3 IE+B=B 
+ R6 +A* Oo8 IE* 4.3 •B=A 
+ 70 ~:+ 142:Y= H 
+ 64 +Bt• 2o763 *U+A~ 
+ 46 $ 

IO. 2 pp - BHBO,D; Ha nepQ:JOJieHTY nporpaMr,ll-1 apHI)1,1eTllt:feCRHX BWmC-

JieHJrn ,BilliOJIHeHHOH C IIOMO!llbiO IWMilliJillTOpa "TR" 

PUNCH llF PROGRAMM MADE BY CO~lP!LER "lH" > 

ITo npmmsy PP neiifJOPHPYIOTC.ff CJIYJKe6!ille IWM 2008 Ha nepflopaTope 

PE-1500, 3aTeM IIO.i!E.30BaTeJ!b BBO,Il;HT "lllaiiKY", 0KOH'!aHHeM "UJaiiru'I" CJIY-

;:·JU EO,ll; RIJHOUT 37?8 ) ,,lJ.aJiee neiX{iopHpyeTc.ff nporpana BHG:liCJierutit 

B r~'0pl.1aTC AI:-J 

10,3 HE - Bh!BO,D; Ha TeJieTffiiii pe3YJibTaTOB nporp8111tJH Blf'IHCJ!eJllfi! 

lWI.'II.IUtHTOpa "TH" ( REZULlS o~· PRtJGRAMM MADE RY COMPILER "TR" >. 

ITo np1masy RE i:JBI.l onpamHBaeT MrHoBeHHUe 3HatieHH.ff .neKJiapHpOBBHHHX 

Ti8p81I8HHUX n, B COOTB8TCTBHH C nporpaMr,mi1, mopr.IHpyeT BUBO,D; Ha TeJie

TffiiiT B!-!t!IJCJI8HHUX pe3YJibTaTOB,Hanpm.lep,.n;Jifl cPYHKIUm Ha CTp,I?: 

RE 
U=2 
V=10 
7.=90 

Y= + 62. '160 

I0,4 OP - 01\TaJioHIDi Bh!BO,D; H BBO,IJ. 1\0,Il;OB B 03Y no I6K 

( OCTAL PRINT A~D RECTIFY OF CODES FOR 16K MEMORY ) 

ITo 3T0~.1Y npmcasy COBepmaeTC.ff B03BpaT KapeTI<H B HOBYIO CTPDKY ,!IOCJie 

HaiKaTUF! KJiaBHUIH SPACE -"L.i" ITOJib30BaTeJio BilelHpaeT HOi,18p KYCla 03Y 

( TllfCJIO OT 0 .n.o 3 ) u BHOB& HaJKHHaeT KJiaBHI!IY "u". !\ape Tim B03Bpa

lllaercH C rrepexo,nOM H3 HOBY!l CTpOKy, M IIOJib30BaT8JIL l.IO:i!:et 3a,Jl;al'L: 

I,A.npec rrpa>f3BOJibHOro IW.HaJia ( BOCLM8pHt!HOe 'IHCJ!O :r3 tieT!lpeX 

3HaJWB ) ,rrocJie 'Iero rre'!aTaeTC.ff ero co,n;epxmHHe.HruKaTuc• KJiaBli'!llll'I "w" 

l.lOlKHO npO,li.O.m:ti!Tb BUBO,IJ. CO)l.8pJKB.HIDI CJie.TI.YIC1llero 1\aHaJia, 

2,ABTOHaTII'l8C:KIDi BUBO,n; co,n;epJKB.HIDI rpYITilll KaHaJIOB, 3a,naBail Ha'laJib

HUii Iii IWH8'IH!ffi: a,n;peca KaHaJIOB, 

3.Msr.leHHTb co,n;epJKaHHe nu:CipaHHoro I<aHaJia,.llJm 3Toro nccJie ue'IUTH 
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co,n;epmaHRR Bu6paHHoro KaHaJia ne'IaTaeTC.ff HOBoe co,n;epmaHHe B oK

TaJibHOH !lJOPM8 H HaJKHMaeTC.ff KJiaBIDIIa "RUBOUT" 

IIpHKa3 3aKaH'IHBaeTC.ff HalltaTHeM KJiaBIDIIH "RETURN" • 

1Ipm.1ep pa6orn c rrpmmaoM OP: 

u MODULE= I u 
3171 7747 u 
3172 7741 3175 u 
3173 7715 
3174 7731 
317~ 7777 7710 RUBOUT 
3176 7717 3175 u 
3175 7710 
RETURN 

( BUClOp KYCla ) 

ITOCJie,D;OBaTeJibHUH BUBO,D; 

H3MeHeHHe co,n;epmaHH.ff ) 

I0,5 AM - aBTOMaTH3HponaHHUH pe~1 pa6orn 

( AUTOMATIC-MODE DATA PROCESSING l 

06paClOTKa CIT8RTpOB OClU'IHO IIpOII3BO,Il;HTC.ff B IIHTepaKTRBHOI.1 pelllliMe 

C ynpaBJieHHeM OT npHKa30B,HaCiRpaeMUX ITOJib30BaTeJieM.llOCKOJioKY HeKO

TOpUe STaiiU o6paeiOTKH ( HaiTpHMep,rpacpH'leCI<Iffi H TaCl.JllitllillH BUBO,Il; Ha 

TeJieTaHIT ) 3aHHMaiOT 3Ha'lHTeJibHOe BpeM.ff, TO npe,n;yC1laTpHBaeTC.ff aBTO

MaTH3aiUifl npouecca o6pa6oTKH nyTeM nuaona npRKasa AM,B 3TOM C.JIYtiae 

o6pa6oTKa npoRcxo.n;HT rro,n; ynpaBJieHHeM npmmsoB,rrpo6RTUX npe.n;BapRTeJI&

Ro Ha nep!IJOJieHTY B He06XO,Il;HMOH ITOCJI6,D;OBaTeJibHOCTR, 

HaroToBJieHHe yrr~IOl!IHX rre~oJieHT ocymecTBJineTC.ff Ha TeJieTaiine. 

llocJie ITPHKa80B He06XO,JUIMO rre'laTaTb BCIO IIH!IJOIJMBlUIIO ( apryMeHTU, CHM

BOJIU OTB8TOB ),ROTOpai! Tpe6yeTC.ff B npouecce BUIIOJIH6HHfl ,n;aHHoro 

npHRa3a.HarrpHMep,eCJIH B aBTOMaTR8HpOBaHHOM peZRMe BBO,n;HTC.ff crreKTp 

C ne~OJI8HT!l,TO ITOCJie ITpHKa3a IND HeOClXO,Il;HMO UetiaTaTo npoCleJI 

"u", TaR I<aK ITOCJie !IpHI<aaa IND 3BM rretiaTaeT TOJibKO "maiTKY" C 

BBO~Ion JI6HTH H z.n;eT paapemeHHH BBO~a IIH~Op1~ B 03Y,EcJIH H80Cl

XO,JUIMO BUBeCTii IIH!IJOpMaUHJO Ha rreP1JOJI6HTY, TO ITOCJie rrpl!Kaaa PD ITetia

TaeTC.ff "manKa" li C:HMI!OJI ee OKOR'IaHH.ff "RUBOUT" • TOJibRO ITOCJie 3TOro 

COBepmaeTC.ff BUBO,D; ,D;aHHhiX,OTMetieHHUX MapKepaMH B BUClpaHHOM .n;Hana-

80He.HarrpHMep: 

PD ~XPERIMENT 0.7 GAMMA-GAMMA COINCo3o02,J974. -"RUROUr' 

llepexo,n; B HOBYIO CTpOKY ( RETURN - LINE FEED ) pa3pel!la8TC.ff 
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TOJIE.RO TIOCJie I\OMTIJieKTa!lM TipHRa30B,CIDI!BOJIOM OROH'IB.HIDl allTOW.B.TR3R

pOBaiiHOr'O peJKID.m CJIYMT rrpHRa3 IM. 

HarrpHMep,).l.Jif! allTOM8TH3HpOB8.HHOi1 o6pa60TI\Jl! 4096-RaHaJibHOr'O CTieK

Tpa C Ta6JIH'lliill.l BhllJO,ll;OM H pacrretiaTROH 64-RaHaJioH!DC r'ZCTOr'paMM MO

iKeT dun rrpe,II,JIOJ!teHa cJie.IJ.YKl!IlM npo rpaMMa: 

NSO 
Pfl 
CT 
LSO o 4096 
IND 
\IC3.~63 1.7~ 

l.Y6 
l.YIS 
BX63 
OGI 
OS 
PX64 
AX64 
BXI27 
LYI4 
OGI 
OS 
PX12H 

AXO 
HX409~ TP IM 

IIepexo.n B anTor.mTU3HponaHHilll: pelllliM pa6oTu rrpoRano,nzTC.fi cJie.IJ.Y~ 

IJUIM o6paaoM: 

l.Ha6paTo rrp.m<a3 AM. 

2,YIIpaBJI.fiiDmYD JieHTY YCTaHOBRTo B LfRT~ee.ycTpOHCTBO ASR -33, 

3,lleJXf>OJieHTY CO CIIeKTpOM YCTaHOBHTb B f=S -1500. 

4.1YMciJiep LfRTai<IUero YCTpOilCTBa TeJieTai1IIa IIOCTaBHTo B cpe,n;Hee 

TIOJIOlKBHHe. 

5,HalltaTo KJialliDilY TeJieTai1na " 5PAC€ '~ 

10.6 IM - RHT8paKTRB.HIDi peUM pa60'l'bl 

( IN'fEKACTIVE-MODE DATA PROCESS!O\IG > 

3TOT npHRa3 HCTIOJib3YeTC.fi ,lJ,Jif! OKOf!tlaHii" aFTOI'.iaT.I'I3HJlOB8HHOr'O 

pe~ pa6oTH.IIepe.n BHTIOJIHeaxeM npnroaaa TYM6Jiep C'Il'!THBa.Dmero ycT

po~cTBa TeJieTallTia YCTaHBBnHBaeTC.fi B HIDLqee TIOJIOlKeHHe, 
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IIPJ1JIOlllEHHE 

:miCTPYI<l.(Wl ITO PAIDTE C IIPOI'PAMMH.I:l~ IIAKETO!.l ,.IOIIHTEP-IG" 

I.BBo.n rrporpaw~ru 

I. I IIponepBTD H8.JUI'Ine B nrumTR 3BM TPA nporW.i!olli .. Rz M LuADEF<" 

( npoi'paMM!l-aarpyslJRRa MaTepHaJia,3anHC8.HHoro B dlopMaTe, HI"~ ) • 

Ha JIYJibTe 3:!1',1 Jl!MeeTC.fi Ta6~a a,n,peCOB 1'1 Co,n;epiKaHR:ti RIM I.OADP.R • 

B HanHqHH KOTOpoa B 03Y He06XO~HMO yOe~HTbCR, 

a/ YcTaHOBRTD Ha RJialliDIIHOM perRcTpe LfRCJIO 7756, 

6/ 3aHecTH 'IHCJIO 7756 B a,n,peCHHH perRCTp,).l.Jif! qero HamaTE. H3 

RJiallJiiiiiY "LOAD ADDR." 

B/ IIponepHTo co.nepJKaHRe .fi'ICHIU! c nu6pam!l1M a,n,pecoM '775G -

Hall!aTb Ha KJiallHUJY "EXAM" ,1-Ja per.HCTpe IIYJIE>Ta "MEMORY RU~'ri':R" 

,ll;OJimHO llOHBRTE>C.fi nepnoe 3HatieHHe Ta6JIRUH:60l4. 

r/ lJmraTb RJiallJl!rny "EXAM'~lfa perHCTpC MO:MORY HUI' .D:OJimHO TIO.fiBl!ToC.fl 

cJie.IJ.Ymee 3Hatieime Ta6JIHlW : 60II • 

.n/ ABanorll'IHI:lM o6paaor.1 rrpone]_)HIOTC.fl nee Ta6JIH'tJIILie 3H8'IeHHR 

"RIM LflADF.H". 

EcJIH Ta6JIH'IHHe 3HatieHn.fi COBI18.naDT, TO t.lOlKI!O nepetiTH J( ITYHRTY I. 3, 

ecJIH lite eCTb OTJIH'I.He,TO HeOCiXO,IU1MO Ta6JIH'IHHe 3Ha 1!8HIDI "Rlt'l LIJ!IDF.H" 

3aHeCTH B 03Y BPY'IHYIO ( CM, IIYHl\T I. 2 ) , 

1.2 3aHecemte B nw.HTo TPA rrporpar.it.1H"HIM L•)An~:R" 

a/ YcTaHOBHTh Ha RJiaBHtuHOI.1 perncTpe •mcJio 7756. 

6/ 3aHecTH 'tJIICJIO 7756 B a,n,pecHlli1 perHCTp HW!taT!Iel.~ l<JlaBI'IillH LOA~ A])R, 

B/ YCTaHOBHTD Ha IUiaBHWI!Of.l perRCTpe rrepnoe 'Il!CJIO Ta6JIRUll: 6014. 

r/ HaJtaTo Ha YJ!allJl!rny "LOAD M~:MuRY". 

,n;/ YcTaHOBRTl> Ha RJiallRaType CJie.IJ.YRl!lee 'IHC.JIO Ta6JUU.\H ,HalKa.Tb I<JiaBI'I

rny "LuAD MEM·" 1: rrpo,n;eJiaTo ant orrepau;M ,lJ,JI.fi ncex 'IRCeJI Tadm!.Ub!. 

IIpHMetiaHHe:IlpH J:aJK,IJ,Ol:. Hall!aTRH RJiaBIDilR uJ.OAll M~:M'npoRCXO,ll;ZT aBTmiliTR

't!eCKOe .Il06allJieHJ!e e,lJ;ZHRUll K co.n.epll!a~J a,npecHoro perRcTpa, 
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e/ Ilpo,neJiaTb BCe oneparuilii IIYHICTa I. I 

l. 3 BBO,I\ rrporpaMiiU UBL - y!lliBepcaJibHOrO UI 'I I.OAIJE'l 

( IIpOrpaMI.lli-3arpy3'll!I\fl ~~~TepiiaJia B mopr.!B.Te B l 'J ) 

a/ YcTaHOBUT& rrep~oJieHTY c rrporpaMMOfi IJRL B c•JHTliB8.IO!I1ee 

ycTpoticTBO FS -I500. 

6/ YcTaHOBHT& Ha KJiaBHUIHOM perncTpe '!liCJIO ??56. 

B/ Hru;caT& KJiaBIIUIY "I.OAD ADDR." 

r/ F.axcaTb KJiaBl!lllY "START'~VlD,eT BBO)l; JieHT!l, 

.n:/ ITo OKOH'!a.IlliU BBO,lla JI8HT!l Hal!f8.Tb KJiaBHlllY "ST\lP .. 

I.4 BBD,I\_!illorpru&.ru:"!OilliTEP-I6"B r.tO,I\YJib "0" 0'21 TPA 

a/ YcTaHDBHT& rrporpa.MMHYIO JieHTY HD.n:YJIH "0" B ~-s -I500. 

o/ JCTaHOB~Tb Ha ICJiaBliiiiHOM perKCTpe 'll!CJIO ?600, 

B/ !lal!f8.Tb KJiaB~IlllY "LOAD ADIJR·" 

r/ YcTUHDBHT& Ha KJiaBHUIHOM periiCTpe 'll!C.l!O 3600. 

.n/ HalltaTb KJiaBIDIIY "START".JlneT BBO)l; JieHT!l, 

I. 5 DB08 rrporpa.Ml'.lli"KlffiiTEP-I6"B MO,IIYJI& "I" 03Y TPA 

a/ YCTaHOBI!Tb rrporpa.MlilHYIO JI8HTY MO)l;YJif.l "I" B ~-s -I500. 

o/ YcTaJIOBUTb Ha KJiaBHUIHOM perncTpe 'll!CJIO ?600. 

B/ llal!f8.T& IQ!aBliDIY "L•JAD ADDR·" 

r/ YcTaHOBHT& Ha KJiaBHUIHOM perncTpe 'll!CJID 3601. 

.n:/ lia.JKaT& IQ!aBIDIIY "START" ,JlneT BBO)l; JI8HT!l, 

IlpnMe'-!aHHe: EcJIH IIOCJie BBO,lla rrporpru,1Mbl B aratYlVlYJif.!TOpe OKa3aJIOC!> 

'!llCJIO 
1 

OTJIH'-!:HOe OT HYJIH, TO IIPH BBO)l;e )l;OITY!ll8Ha OllUIOI<a K H800XO.n;IIMO 

ITOBTOPHT& BCe IIYHRTR BBO)l;a ( I.I + I.5 ). 

II.&cR rrporpaMMH: 

a/ YCTUHOBliTb Ha KJiaBliiiiHOM perHCTpe '-!l!CJIO 0200. 

6/ lia.JKaTb KJiaBIIDIY "LJAD ADDR." 

B/ HalltaTb KJiaBIDIIY .. 5 fARf" • 

.li.aJroHefiUiafl pa6oTa c rrporpruvtMofr"l:JIIHTEP-I6"ocymecTB.;meTCJI rrocpe.n;cT

BOM KOMaH,n-ITpl1Ka30B, rrepe.n;a.Baet.ru:x C T8JI8Taiirra. 
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III. Ilepe8a'!a paHHHX c 1~096 B 08Y TPA 

I.Ha AH-4096: 

a/ IIocTaB.I'!Tb rrepeK.JI!0'1aTe.llb po.na pa6om B rroJioJKeHHe "HAElilQIIElll1E:' 

6/ BK.lliO'll!Tb TYM6Jiep "T" B BepxHee ITOJIOlK8lll'!e, 

B/ YcTaHOBHTb Ha EYO Ha6.mo.nemm Bcex 4096 Ita.Ha.JIOB. 

2. Ha n;eHTPaJibHOM IIYJibTe H3MepHTeJibHOro n;eHTpa: 

a/ BK.JliO'!HTb IIRTaHHe ITYJ!bTa. 

6/ HalKaTb KJiaBHlllY "TPA" Ha T-KOMMYTaTope. 

B/ ~To KJiaBHlllY BR6opa cTo:lhrn AH-4096 ( I + 5 ) Ha T-IWMI<'IY

TaTope. 

r/ ~Tb Bee ImTb KJiaBliiii Ha" KOMMYTATOPE BBO.II.A lffiOOPMAUilli;' 

3, Ha sm TPA-IOOI: 

)laTb C TeJieTaihia rrpHKa3 : "TT". 

IY. Ilepe.ua-qa .uaruwx c aHa'l!I:JaTopoB H3MepnTeJI&Horo geHTpa j~2 

( :EM-96 H TRIDAC-·C) B 03Y TPA 

I.Ha B.Ha.Jm3aTopax: YCTaHOBHTb rrepeK.1IIO'!aTeJIH po,11a pa6oTH: Ha BRBO.IJ: 

HmPOPMa.IJ;.I'l.l'l. 

2.Ha n;eHTPaJibHOM IIYJibTe .l'I3MepnTeJI&Horo .ueHTpa rrponsBecTn orrepa

rum a,6,B,a.HMOr>I''IHH:e nepe.l(a'le .1\aHHH:X c AH-4096,n DTJKaTb Bee llllTb 

K.1IaBliiii Ha"KOMMYTATOPE BBO,UA IDIOOPMAUllli." 

3,Ha 8IW! TPA: MTI> c TeJieTaiirra rrpnKas: "TT" • 

PyKOITHCb ITOCTynnna B H3,1(aTeHbCKH~ OTA8H 

I5 HOH6pR I974 r. 
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