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!"#$%" &' ()*        ++ 1075  
 
 
 

!"#$%&"'()" )*%'+$%" 
% %$'!,-(.%/ *) 0('*1-+!+.%% 

 
1. $234256476 

 
1.1. ),-%. /0,1-"%2345#-5%4% #5.617#%55%4% 839-%-5%4% :%5.#"%;35#< 

(&'), ",30#:%;355=> ; 3??3"3-6", ()*, ?",.53:538,5 .0< #990,.%;35#< 

?"%9-"359-;,55%4% "39?",.,0,5#< 13@6A,4%9< 6.,0B5%4% 9%?"%-#;0,5#< 

4"65-%;, "39?%0%@,55=C 53 230%> 406$#5, ?%. .5,;5%> ?%;,"C5%9-BD. 

E9?%0B:%;35#, ()* ?%:;%0<,- ",F3-B 90,.6DA#, :3.38#:  

! 3"C,%0%4#8,91#, #990,.%;35#<;  

! 138,9-;,553< %7,513 ;%.%539=A,55%9-# 4"65-3;  

! ?%#91 #9-%85#1%; 9%0,5%> # ?",95%> ;%.=;  

! 1%5-"%0B 9%9-%<5#< ?%.:,25=C 9%%"6@,5#>;  

! %$53"6@,5#, # 0%130#:37#< :3C%"%5,5#> ?"%2=F0,55=C %-$"%9%;;  

! ?%#91 #9-%85#13 # %7,513 %$G,23 6-,81# 5,H-,?"%.61-%?"%;%.%; #: 

?%.:,25=C ,21%9-,>;  

! ?%#91 1%2265#137#> # -.?. 
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1.2. I??3"3-6"3 ()* 6.%;0,-;%"<,- -",$%;35#<2 -,C5#8,91%4% :3.35#< 

53 %?=-5%-1%59-"61-%"916D "3$%-6 E+J *K LIM %- 28.04.2000 4. !% 

690%;#<2 /19?063-37## ?",.53:538,53 .0< "3$%-= ; 690%;#<C: 

– -,2?,"3-6"3 %1"6@3DA,> 9",.= –10 ! +60 "*; 

– ?%;=F,553< ;03@5%9-B                  .% 95 % ?"# -,2?,"3-6", .% +30 "*. 

 

2. '89:2; <8=>?6<:2  
 

N 1%2?0,1- 3??3"3-6"= ;C%.<-:  
3/4.)(/ 1 

$27=648;2476 )@834256476 (8?., A:. *B7=652476 
 
!"#$%" &' ()* 

 
++ 1075  

 
1 

M3 H%-% 5, ?%13:35 
",2,5B .0< 
?,",5%91#   

&,C%0 23-,"83-=>  1  
O?31%;%85=> <A#1  1  
P3$,0B 9%,.#5#-,0B5=> ()*–IBM/PC   1  
P5%?13 6?"3;0,5#< 9 #5.#13-%"%2 # 
13$,0,2 

 1  

L,2,5B .0< ?,",5%91# ?"#$%"3  1  
 
'3"<.5%, 69-"%>9-;% VANSON 

  
1 

 

Q,C5#8,91%, %?#935#,, #59-"617#< ?% 
/19?063-37## # ?39?%"- 

 
++ 1075 !* 

 
1 

 

P%2?31--.#91 9 %$"3$3-=;3DA,> 
?"%4"322%> # -,19-32#  

  
1 

 

!60B- 6?"3;0,5#< 53 $3:, P!P  1  
R,9?"%;%.5%> GPS ?"#,25#1  1  

 
 

3. !6C47569<76 C2B2<:6B79:7<7 
 
3.1. +,5,"3-%" 3??3"3-6"= #:0683,- /0,1-"%2345#-5%, ?%0, 53 

90,.6DA#C 839-%-3C: 
3/4.)(/ 2 

# f &29:8:2, <DE # f &29:8:2, <DE 
1 2.500 8 15.626 
2 3.088 9 20.409 
3 3.907 10 27.779 
4 5.103 11 40.000 
5 6.945 12 62.500 
6 10.000 13 111.111 
7 12.346 14 222.222 
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3.2. )345#-5=> 2%2,5- 4,5,"3-%"3 %7,5#;3,-9< 131 M(f)=S#n#I(f), 4., 

S=$#0.312/4 =0.075 22 – ?0%A3.B 4,5,"3-%"5%> ?,-0#, n=38 – 8#90% ;#-1%; 

4,5,"3-%"5%> ?,-0#, I(f) – -%1 .0< 13@.%> 839-%-=, A.  

E:068,5#, /0,1-"%2345#-5%4% ?%0< ?"%#:;%.#-9< 2345#-5=2 .#?%0,2. 

*#569%#.30B53< H%"23 -%13 ; 4,5,"3-%"5%> ?,-0, H%"2#"6,-9< ; 

",:%53595%2 ?%90,.%;3-,0B5%2 LC 1%0,$3-,0B5%2 1%5-6",. J3:3 -%13 ; 

1%5-6", 6?"3;0<,-9< 2#1"%1%5-"%00,"%2 8,",: 7,?B 531381#. 

E:2,",5#, -%13 ;=?%05<,-9< -31#2 @, H3:%;=2 .,-,1-%"%2, 1%-%"=2 

;=?%05<,-9< ?",%$"3:%;35#, 9#45303 9 ?"#,25=C 13-6F,1. E:2,"<,2=, 

1%2?%5,5-= 9#569%#.30B5%4% 9#45303 9 #5.617#%55%4% .3-8#13 -%13 

:3?#9=;3D-9< ; ?32<-B ?"#$%"3 ; ;#., 9,2#"3:"<.5%4% .,9<-#85%4% 8#903. 

M3 @#.1%1"#9-300#8,91%2 #5.#13-%", ?"#$%"3 :538,5#, 2%.60< -%13 ; 

%-5%9#-,0B5=C ,.#5#73C ?",.9-3;0<,-9< ; ;#., 8,-=",C:5385%4% 

.,9<-#85%4% 8#903. P%/HH#7#,5-= ?,",;%.3 ;=C%.5=C 8#9,0 IS! ; 

;,0#8#5= -%13 ; 5, ?",.9-3;0,5= ; -3$0#7, 3. &-%$= 5, 6;,0#8#;3-B %F#$1# 

?"# %$"3$%-1, .355=C #:2,",5#> -%13, 53?"#2," ?"# "398,-, H3:= 

4,5,"#"6,2%4% ?,";#85%4% ?%0<, 1%/HH#7#,5-= ?"#2,5<D-9< -%0B1% .0< 

%7,5%85=C ;=8#90,5#>. M%"2#"%;13 #:2,"<,2%4% 9#45303 53 -%1 4,5,"3-%"3 

;=?%05<,-9< ; %$"3$3-=;3DA,> ?"%4"322, ; %.#531%;%> $%0BF%> 

"3:"<.5%9-#.                                                                     3/4.)(/ 3 

# f 6, I/.,0. 
'3?#9B ; ?32<-B

1 4.26E-05
2 3.47E-05
3 2.77E-05
4 2.13E-05
5 1.56E-05
6 1.09E-05
7 8.96E-06
8 7.19E-06
9 5.53E-06
10 4.14E-06
11 2.92E-06
12 1.91E-06
13 1.10E-06
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14 5.74E-07
* ?%2%ABD 1%/HH#7#,5-3 6 2%@5% %?",.,0#-B -%1 ; 4,5,"3-%", 53 

13@.%> 839-%-, ; 0D$%2 #:2,",5##.  

 

3.3. E:2,"<,2=> 9#4530 #2,,- 9#569%#.30B56D H%"26 # ?",.9-3;0<,-9< 

.;62< 1%2?%5,5-32# 131 1%2?0,195%, 8#90%. N=.,0,5#, 9#45303 

?"%#:;%.#-9< 9 ?%2%ABD 2,-%.3 9#5C"%55%4% .,-,1-#"%;35#<. (-%- 2,-%. 

.3,- ;%:2%@5%9-B ?"%;%.#-B H3:%;6D 9,0,17#D, # <;0<,-9< %?-#230B5=2 

.0< .%9-#@,5#< 53#;=9F,> 86;9-;#-,0B5%9-# ; #:2,",5## .;6C 1%2?%5,5- 

9#45303 - 25#2%>, 1%-%"3< 9#5H3:53 9 2319#262%2 -%13 ; 4,5,"3-%"5%> 

?,-0,, # ",30B5%>, 1%-%"3< %?,",@3,- 25#26D 53 90". !%0%93 ?"%?69135#< 

#:2,"#-,0B5%4% -"31-3 "3;53 20 +7 .0< ;9,C 839-%-.  

&#90%, :3?#9=;3,2%, ; ?32<-B ?"#$%"3, #2,,- .;%#856D "3:"<.5%9-B 19, 

3 8#90% ?",.9-3;0<,2%, 53 @#.1%1"#9-300#8,91%2 #5.#13-%", 12 "3:"<.5%,.  

)%.60B :538,5#> 9#4530%;, :3?#9=;3,2=C ; ?"#$%",, #2,,- 

2319#230B5%, 5,#913@,55%, 7#H"%;%, ?",.9-3;0,5#, 3 000 000. M3 ETP 

?"#$%"3 ;,"5%, 7#H"%;%, ?",.9-3;0,5#, 2319#230B5%4% 3530%4%;%4% 9#45303 

2,5BF, ; 128 "3: # "3;5% 23 437. P%/HH#7#,5-= ?",%$"3:%;35#< :3?#9355=C 

#:2,",5#> ; 53?"<@,5#, 53 ;C%.5%2 69#0#-,0, ?",.9-3;0,5= 53 "#9. 1. # ; 

-3$0#7, 4.  

0,08

0,1

0,12

0,14

1 2 3 4 5 6 7 8 9 10 11 12 13 14

!"#$% &'()")*

+$
!'

 ,
-'
!)
' 
.
/
0

 (!
1

/2
$3
$!
4$

)

 

L#9. 1.  
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                               3/4.)(/ 4 
# f 6, 5N/.,0. 
1 0,113974996 
2 0,111926347 
3 0,108223744 
4 0,106558849 
5 0,104994824 
6 0,103940657 
7 0,103931334 
8 0,104357977 
9 0,104194365 
10 0,105024915 
11 0,104295749 
12 0,105980512 
13 0,110729922 
14 0,132723994 

                                                                       
 
3.4. '3"<.5%, 69-"%>9-;% VANSON ?",.53:538,5% .0< :3"<.1# 

3116260<-%"3, 53C%.<A,4%9< ; 4%0%;5%> 839-# :%5.3. N 3??3"3-6", 

#9?%0B:6,-9< 1#90%-5=> 3116260<-%" -#?3 A500 12V/4.5 A·8. U355=> 

3116260<-%" 5, %$906@#;3,-9< # 5, <;0<,-9< %?395=2 4"6:%2, .%?6913,-9< 1 

-"359?%"-#"%;1, ;%:.6F5=2 -"359?%"-%2. I116260<-%" 2%@,- C"35#-B9< ; 

-,2?,"3-6"5%2 .#3?3:%5, %- –30 .% +50 "C. !"# -,2?,"3-6", –15 "C ,21%9-B 

3116260<-%"3 62,5BF3,-9< 53 50%. 

U0< :3"<.1# $3-3",# 9%,.#5#-, 13$,0B :3"<.5%4% 69-"%>9-;3 9 "3:G,2%2 

'O 53 4%0%;5%> 839-# :%5.3 # ;10D8#-, 'O (92. #59-"617#D ?% /19?063-37## 

'O). 

3.5. +3$3"#-5=, "3:2,"= ?"#$%"3 – 140%350%2740 22. 

3.6. )3993 ?"#$%"3 – 5, $%0,, 10 14. 

3.7. !%-",$0<,2=> -%1 – ; ",@#2, #:068,5#< 1.6 I, ; ",@#2, 

";10D8,5%" 0.3 I. 

3.8. E:068,5#, ?"#$%"3 ;% ;",2< #:2,",5#> 5, ?",.9-3;0<,- %?395%9-# 

.0< :.%"%;B< 8,0%;,13.  
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N 9%%-;,-9-;## 9 +K*Q L E*K 5725–2002 ;=;,.,53 H%"2603 .0< %7,51# 

-%85%9-# #:2,",5#>. J%"2603 "3998#-=;3039B .0< F,9-# 6"%;5,> 

/19?,"#2,5-30B5%4% 9#45303, # #2,,- ;#.  

V = ± (0.03 + 
m

4.87 ) %,  

4., m - #:2,"<,2=> 6"%;,5B 9#45303 ; ,.#5#73C IS! ?<-#"3:"<.5%4% 

.,9<-#85%4% ?",.9-3;0,5#< (?%13:35#< 53 ETP ?"#$%"3).  
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4. (849:BF<E7G 

4.1. R0%1-9C,23 ?"#$%"3 ?",.9-3;0,53 53 "#9. 2. 
56
%'
-3
$!
4$

 

,"
3$
7'
)$
38
!"
9 

(4
()
$#
"9

:6
%'
-3
$!
4$

 
L#9 2.  
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4.2. P%"?69 ?"#$%"3 #:4%-%;0,5 #: ;=9%1%?"%85%4% 9-,10%?039-#13. 

!"#$%" "3:$#"3,-9< 53 .;, 9%9-3;5=, 839-# ?% "3:G,26. U0#53 839-,> 1270 

22 # 1470 22.  

+,5,"3-%"53< 839-B ?"#$%"3 #2,,- 9G,256D 1"=F16, ?%. 1%-%"%> 

"3:2,A,5=: 3116260<-%", 103;#3-6"3, 2%5#-%" # ."643< /0,1-"%5#13. *0,;3 

%- 3116260<-%"3, 53 ?03-, ?#-35#< 53C%.#-9< ?",.%C"35#-,0B 7,?# 

3116260<-%"3 !"1 – 3 I.  N -"6$, "3:2,A,5 $0%1 ?"%7,99%"3. 

!",.;3"#-,0B5=> 69#0#-,0B #:2,"#-,0B5%4% -"31-3 ?"#$%"3 :31",?0,5 

; 1%5695%2 9%,.#5,5## 35-,55%> 839-# ?"#$%"3. M3 -"6$, #2,,-9< 0D1, ?%. 

1%-%"=2 53C%.#-9< $0#@5#> #:2,"#-,0B. U30B5#> #:2,"#-,0B 53C%.#-9< ; 

-%"7,;%> 839-# -"6$= ?%. :3406F1%>. )%5-3@ ;=?%05,5 53 ?,83-5=C ?03-3C. 

E9?%05,5#, ?"#$%"3 $"=:4%:3A#-5%,, 5, 4,"2,-#85%,. 

 

 
                                                                 L#9. 3 

 

1.5 # 

     2.5 # 

;()"&!4, 0%4<#!4, 1 0%4<#!4, 2 
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5. *B74E7> H6I9:;7G 7 749:BF<E7G >8?J38;2:6?K 

 

5.1. )948;L :68B77 B2@8:L >B7@8B2 0M' 

K95%;5=, 1%2?%5,5-= 3??3"3-6"= ?%13:35= 53 "#9. 3.  

!"#,25=, .#?%0# (11 # 12) 9?"%,1-#"%;35= -31#2 %$"3:%2, 8-%$= 

9%$0D.30%9B "3;,59-;% 9%%-5%F,5#> Mj/rj
3 ?"#,25=C .#?%0,> ; ?%0%@,5## 

:%5.3 "; ;%:.6C,".  

Mj = &c·nj·Sj,      j=1,2. 

4., &c – 2345#-53< ?"%5#73,2%9-B 9,".,85#1%; ?"#,25=C .#?%0,>; nj – 

1%0#8,9-;% ;#-1%; ; ?"#,25%> 13-6F1,; Sj – ?0%A3.B ?"#,25%> 13-6F1#; r – 

"399-%<5#, 2,@.6 7,5-"32# ?"#,25=C # 4,5,"3-%"5%> 13-6F,1. 

P3@.%, #:2,",5#, ?"%#9C%.#- ; .;3 /-3?3: 1) #:2,",5#, ?"<2%4% ?%0< 

%- 4,5,"3-%"3 .0< %?",.,0,5#< -%13; 2) #:2,",5#, ;-%"#85%4% ?%0<. N 

3??3"3-6", ()* #:2,"<,-9< "3:5#73 /.9 ; .;6C ?"#,25=C 13-6F13C  

' = '1 – '2.  

!"#5#23< ;% ;5#235#, -%0B1% ;,"-#130B56D 1%2?%5,5-6 2345#-5%4% 

?%0<, .0< 13@.%4% ?"#,25#13 #2,,2 'j = – i(&0 ((Mi M4)/(4$rj
3))hzj;   j=1,2. 

'.,9B (=2$f; f – 839-%-3 4,5,"3-%"5%4% 9#45303 (+7); M4 – 2%2,5- 

4,5,"3-%"5%4% .#?%0<; M1 # M2 – 2%2,5-= ?"#,25=C .#?%0,>; &0 = 4$#10-7  

+5/2; hzj – 2345#-5=, 8#903 9",.= .0< 13@.%4% ?"#,25#13 hzj=2/(k2rj
2)[9–

eikr(9–9ikrj–4k2rj
2+ik3rj

3)]; k=(i(&0))1/2 – ;%05%;%, 8#90% 9",.=; ) – 6.,0B53< 

/0,1-"%?"%;%.5%9-B 9",.= (*2/2). Q31#2, %$"3:%2, 96A,9-;6,- %.5%:53853< 

9;<:B 2,@.6 9#4530%2, #:2,"<,2=2 ()*, # /0,1-"%?"%;%.5%9-BD 9",.=. 

 

5.2. *B8E6HFB2 384H7B8;247G:  

1) 4,5,"3-%"5=> 2345#-5=> .#?%0B #:0683,- ?,";#85%, (?"<2%,) ?%0, 

53 5,1%-%"%> 839-%-, # #5.67#"6,- -%1 ; 9",.,; 

2) ;-%"#85%, /0,1-"%2345#-5%, ?%0, ?%"%@.3,-9< -%132#, 

96A,9-;6DA#2# ; %?",.,0,55%2 %$G,2, 9",.=;  
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3) %- .;6C ?"#,25=C .#?%0,> #:2,"<,-9< "3:5%9-53< /...9., 

;%:$6@.,553< 2345#-5%> 1%2?%5,5-%> ?,",2,55%4% ;-%"#85%4% ?%0<. 

E:2,",55=> 9#4530 :3?#9=;3,-9< ; ?32<-B;  

4) ?%;-%" ?651-%; 1-3 53 90,.6DA,> 839-%-, ; 9%%-;,-9-;## 9 

;=$"355=2 53$%"%2 839-%-.  

5.3. *8?6;L6 B2@8:L  
 

5.3.1. !%.4%-%;13 3??3"3-6"= 1 "3$%-,. 

O$,.#-,9B ; -%2, 8-% 3116260<-%" :3"<@,5. 

*%$,"#-, :%5.. 

!%.10D8#-, ?691%;%> ?60B-. 

 

5.3.2. !%.4%-%;13 "3$%8,> ?0%A3.1#. 

W90# %$G,1-%2 #:68,5#< <;0<D-9< ?"%H#0#, 5,%$C%.#2% 0#FB ?%0%@#-B 

;.%0B ?"%H#0< 2,"56D 5,2,-300#8,916D 0,5-6.  

W90# %$G,1-%2 #:68,5#< <;0<,-9< ?0%A3.13, ,, 5,%$C%.#2% "3:$#-B 53 

1;3."3-= 9%40395% @,03,2%> ?0%-5%9-# #:2,",5#>. *323< ?0%-53< 9,-13 

1%1 22. U30B5,>F,, 62,5BF,5#, F343 2,@.6 ?"%H#0<2# # ?#1,-32# 5, 

?"#$3;0<,- #5H%"23-#;5%9-# ?%068,55=2 .355=2.  

*$%" .355=C 53 ?0%A3.1, %96A,9-;0<,-9< ":2,>1%>", 131 ?%13:35% 53 

"#9. 4.  

 

                     
 

 

L#9. 4.

Prf0 Pct0 Prf0 PctN 

PrfM PctN PrfM Pct0 
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5.3.3. *$%" .355=C. 

!%.10D8#-, ?691%;6D 15%?16 1 "3:G,26. N10D8#-, ?"#$%". * ?%2%ABD 

103;#3-6"= ;=$,"#-, ?3"32,-"= #:2,",5#>, "61%;%.9-;6<9B -3$0#7,> 

",@#2%;.  

'3-,2 "39?%0%@#-, ?"#$%" 53 ?,";%2 ?#1,-, ?,";%4% #:2,"<,2%4% 

?"%H#0<. N 90683, ?0%A3.5%> 9G,21# /-% $6.,- 0,;=> 5#@5#> 64%0 

?0%A3.1# (92. "#9. 4). Q%81%> ?"%9-"359-;,55%> ?"#;<:1# #:2,",5#< 

3??3"3-6"= 98#-3,-9< 2,9-% 9%80,5,5#< ?%0%;#5 1%"?693. U0< 538303 "3$%-= 

53@2#-, 53 ?691%;6D 15%?16. N% ;",2< "3$%-= ?"#$%"3 53 ?691%;%> 15%?1, 

2#43,- 9;,-%.#%., 53 2%5#-%" ;=;%.#-9< 90%;% MEASURING... !% 

%1%5835## "3$%-= (9;,-%.#%. ?%439, 90%;% MEASURING…#98,:0%, 5%2," 

-%81# 6;,0#8#09< 53 ,.#5#76) ?,",C%.#-, 53 90,.6DA6D -%816. 

K$"3-#-, ;5#235#, 53 -%, 8-% ?"# "3$%-, 53 6839-1, ?"#$%" .%0@,5 

$=-B %.#531%;% ?"%9-"359-;,55% %"#,5-#"%;35 53 ?651-3C #:2,",5#<. 

!"# "3$%-, 53 %.5%> 839-%-, ?"#$%" 2%@5% ?,",.;#43-B 

$,:%9-35%;%85%.  

'3?#F#-, 5%2," ?%90,.5,> :3?%05,55%> <8,>1# .355=C.  

Q,?,"B 2%@5% ?,",C%.#-B 53 90,.6DA#> %$G,1-. '3.3>-, ?,";=> 5%2," 

<8,>1# .355=C $%0BF#2, 8,2 -%-, 8-% $=0 #9?%0B:%;35 53 ?",.=.6A,2 

%$G,1-,.  

!"# -"359?%"-#"%;1, :%5. 2%@5% ;=10D83-B, :3?#9355=, .355=, $6.6- 

9%C"35,5=.  

!% %1%5835## ?%0,;=C "3$%- ?%.10D8#-, 1%2?BD-," 1 ;=10D8,55%26 

?"#$%"6 ()*, :3-,2 ;10D8#-, ?"#$%", :3?69-#-, ?"%4"3226 ISystem, 

:34"6@3>-, .355=, # ?"#9-6?3>-, 1 %$"3$%-1,.  

U355=, % "3$%-, 9 103;#3-6"%> # .#9?0,,2 ?"#$%"3 ?"#;,.,5= 5#@, ; 

;#., -3$0#7= ",@#2%;. 
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5.4. *B7=646476 >F?J:2 @69>B8;8H48N8 H79:24E78448N8 F>B2;?647G.  

U0< "3$%-= 9 $,9?"%;%.5=2# 69-"%>9-;32# ?% 135306 9;<:# BlueTooth ; 

3??3"3-6", ()* ?",.692%-",5% :3?%2#535#, ?%90,.5,4% ?%.10D8,5#<. N 

.355%2 1%2?0,1-, 3??3"3-6"= ?60B- %?%:53,-9< 131   HP_iPAQ.  

U0< "3$%-= 9 ?60B-%2 ;10D8#-, P!P, :3-,2 ;10D8#-, ()*. !% 

?%90,.%;3-,0B5%26 53@3-#D 103;#F <2> # <F2> ?"%#:%>.,- %$"3A,5#, 53 

%-1"=-#, 9%,.#5,5#< 9 ?%90,.5#2 ?%.10D8,55=2 69-"%>9-;%2.  

W90# -",$6,-9< ?,",C%. 53 5%;%, 6?"3;0<DA,, 69-"%>9-;%, 56@5% 

?"%;,9-# ?"%7,.6"6 ,4% ?%.10D8,5#<. U0< /-%4% ;10D8#-, 3??3"3-6"6, 

.%@.#-,9B, ?%13 ?"#$%" %?"%9#- ;9, .%9-6?5=, Bluetooth 69-"%>9-;3 (53 

2,9-, 2#43DA,4% 9#2;%03 * ; 5#@5,> 9-"%1, #5.#13-%"3 ?%<;#-9< @). 

N=;,.#-, 9?#9%1 %$53"6@,55=C Bluetooth 69-"%>9-; 53@3-#,2 103;#F <2> # 

<F1>. X#9-3< 9?#9%1 9-",0132# ;;,"C # ;5#:, ;=$,"#-, 56@5%, # 53@2#-, 

<Enter>. Q,?,"B ?"#$%" $6.,- %$"3A3-B9< 1 ;=$"355%26 69-"%>9-;6. 
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! + O 1 % . +       , " P % M ) Q 

 !"#$%&'()* #+,-$  ENTER ./%#/ -0$+#+(-1, 2+#+3"4 5 2 (+.&- M0-M4 = 9999 
2+#+3"4 5 11) 

1 F1 F2 Fen P   IS I4 I3 I2 I1 I0   63 62 61 60 M0-M3: ("$+# -0$+#+(-1 (0000 - 9999) + 57&89+(-+ /+7:;+* 9%./"/) 
 M3 M2 M1 M0   RS R4 R3 R2 R1 R0   A2 A1 . A0 F0-F1: -(4+7. 9%./"/) (01-14) - "/7&89+(-+ /+7:;+* 9%./"/) 
                 Fen: + 9%./"/% 0%4+*./5"5%(%, - "/7&89+(% = 2+#+3"4 7 .&+4:8;+* 9%./"/+ 
 -0 7 4+.1/-9()3 <-=# $(-$"* - #+%&'("* 7"$2"(+(/  I0-I4: $(-$%1 7"$2"(+(/%, IS - 0(%7 > 2+#+3"4 7 2#+4)4:;+* 9%./"/+ 
 "/">#%,%8/.1 ./%#?-+ 5          R0-R4: #+%&'(%1 7"$2"(+(/%, RS - 0(%7 ? 2+#+3"4 7 .&+4:8;+$: -0$+#+(-8 
                 C0-C3: /"7 7"(/:#% ($@) @ 2+#+3"4 7 2#+4)4:;+$: -0$+#+(-8 
                 A0-A2: (%2#1,+(-+ >%/%#+- (N) * A./%("5-/' -(/+#5%& .#%>%/)5%(-1 >-22+#% 
                 P: -(4+7. #+,-$ $";("./- (%7%97- (1-3) . B%4%/' 9-.&" (%7"2&+(-* 
                  F1 0%4%/' 9%./"/:, 2+#+3"4 5 3 
 F2 0%4%/' -0$+#+(-+, 2+#+3"4 5 4 
 F3 0%2:.7 /%*$+#%, 2+#+3"4 5 5 
 SHIFT (+2#+#)5("+ -0$+#+(-+, 2+#+3"4 5 9 
 

C.&- 2"&1 I0-I4,R0-R4 0%2"&(+() '*****' - D/% 9%./"/% 5 4%(("$ -0$+#+(-- >)&% "/7&89+(%, +.&- 'OVF  ' - 2+#+2"&(+(-+. E#- 
57&89+(--, % /%7,+ 2".&+ (+2".#+4./5+(("F" (G, H, F2) 0%4%(-1 ("$+#% "/">#%,%+$"F" -0$+#+(-1 0%2-.' -0$+#+(()3 2" 
(%,%/-8 ENTER 4%(()3 2#"-05"4-/.1 5 /+7:;:8 2"0-<-8, 2".&+ D/"F" 2+#+4 7%,4)$ -0$+#+(-+$ 2"0-<-1 -(7#+$+(/-#:+/.1 

  
 I0$+#+(-+  
2       M E A S U R I N G . . .    

                                  
                                    

E" "7"(9%(-8 -0$+#+(-1 2+#+3"4 5 2#+4)4:;++ "7(" 

 B%4%(-+ "/">#%,%+$"* 9%./"/)  ENTER 5)>"# 9%./"/), 2+#+3"4 5 2#+4)4:;++ "7(" 

3 F :   F1 F2                       F0-F1: -(4+7. 9%./"/) (01-14) 0-9 5)>"# 0-9 5 /+7:;+* 2"0-<-- 7:#."#%, 2+#+3"4 7 
.&+4:8;+* 

                                  SHIFT 2+#+3"4 7 .&+4:8;+* 2"0-<-- 
                                    ESC 2+#+3"4 7 2#+4)4:;+* 2"0-<-- 
 E" .#%>%/)5%(-8 /%*$+#% (+.&- >)& 5)05%( -0 6): -(7#+$+(/ ("$+#% 0%2-.-,   
 0%2:.7 -0$+#+(-1, 2+#+3"4 5 2 (+.&- M0-M4 = 9999 2+#+3"4 5 11)   
                                        
 B%4%(-+ "/">#%,%+$"F" -0$+#+(-1  ENTER 5)>"# 0%4%(("F" -0$+#+(-1, 2+#+3"4 5 1 

4 M :   M3 M2 M1 M0                   M0-M4: ("$+# -0$+#+(-1 (0000 - 9999) 0-9 5)>"# 0-9 5 /+7:;+* 2"0-<-- 7:#."#%, 2+#+3"4 7 
.&+4:8;+* 

                                  SHIFT 2+#+3"4 7 .&+4:8;+* 2"0-<-- 
                  ESC 2+#+3"4 7 2#+4)4:;+* 2"0-<-- 
 B%4%(-+ - 0%2:.7 /%*$+#%  ENTER 0%2:.7 /%*$+#% . 0%4%(()$ 2+#-"4"$, 2+#+3"4 5 6 
5 T :   T2 T1 . T0   s               T0-T2: 2+#-"4 -0$+#+(-1 (.+7.) F3 "/$+(% 0%2:.7%, 2+#+3"4 5 1 

     S T A R T   T I M E R ?      0-9 5)>"# 0-9 5 /+7:;+* 2"0-<-- 7:#."#%, 2+#+3"4 7 
.&+4:8;+* 

                  SHIFT 2+#+3"4 7 .&+4:8;+* 2"0-<-- 
 2" :$"&9%(-8 - $-(-$%&'(" 5"0$",("+ 0(%9+(-+ 2+#-"4%  ESC 2+#+3"4 7 2#+4)4:;+* 2"0-<-- 
                                        
 J+,-$ -0$+#+(-* 2" /%*$+#:    
6 F1 F2 Fen P   IS I4 I3 I2 I1 I0   63 62 61 60 M0-M4: ("$+# -0$+#+(-1 (0000 - 9999) F3 2#".$"/# 2+#-"4% -0$+#+(-1, 2+#+3"4 5 7 

 M3 M2 M1 M0 > RS R4 R3 R2 R1 R0   A2 A1 . A0 F0-F1: -(4+7. 9%./"/) (01-14) ESC ./"2 /%*$+#%, 5"05#%/ 5 ("#$. #+,-$, 2+#+3"4 5 1 
                 Fen: + 9%./"/% 0%4+*./5"5%(%, - "/7&89+(%   
 E" .#%>%/)5%(-8 /%*$+#%: -(7#+$+(/ ("$+#% 0%2-.-,  I0-I4: $(-$%1 7"$2"(+(/%, IS - 0(%7   
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 0%2:.7 -0$+#+(-1, 2+#+3"4 5 2 (+.&- M0-M4 = 9999 2+#+3"4 5 11) R0-R4: #+%&'(%1 7"$2"(+(/%, RS - 0(%7   
                 C0-C3: /"7 7"(/:#% ($@)   
                 A0-A2: (%2#1,+(-+ >%/%#+- (@)   
                                        
 E#".$"/# 2+#-"4% -0$+#+(-*  F3 2+#+3"4 5 2#+4)4:;++ "7(" (6) 
7 T :   T2 T1 . T0   s               T0-T2: 2+#-"4 -0$+#+(-1 (.+7.)   

                                    
                    
   
 

E" .#%>%/)5%(-8 /%*$+#% (+.&- >)& 5)05%( -0 6): -(7#+$+(/ ("$+#% 0%2-.-, 0%2:.7 -0$+#+(-1, 2+#+3"4 5 2 (+.&- M0-M4 = 
9999 2+#+3"4 5 11)   

                                        
 J+,-$ (+2#+#)5("F" -0$+#+(-1    
8 F1 F2   P   IS I4 I3 I2 I1 I0   63 62 61 60 F0-F1: -(4+7. 9%./"/) (01-14)   

           RS R4 R3 R2 R1 R0   A2 A1 . A0 I0-I4: $(-$%1 7"$2"(+(/%, IS - 0(%7   
                 R0-R4: #+%&'(%1 7"$2"(+(/%, RS - 0(%7   
                 C0-C3: /"7 7"(/:#% ($@)   
                 A0-A2: (%2#1,+(-+ >%/%#+- (@)   
                 P: -(4+7. #+,-$ $";("./- (%7%97- (0-3) ESC 5"05#%/ 5 ("#$%&'()* #+,-$, 2+#+3"4 5 1 
                                        
 B%2#". " 5"05#%/+ 5 (%9%&" $%..-5% -0$+#+(-*  ENTER 2+#+3"4 5 2 (-0$+#+(-+ 0000) 
9       M E M O R Y   E N D        ESC 5"05#%/ 5 ("#$%&'()* #+,-$, 2+#+3"4 5 1 (-0$+#+(-+ 9999) 

 S T A R T   F R O M   0 0 0 0 ?    
                    
 +.&- >)& 0%2:;+( /%*$+#, /" (% 5#+$1 11 "( 2#-"./%(%5&-5%+/.1   
                                        
 E+#+4%9% 4%(()3    
10 D A T A   T R A N S F E R . . . @)0)5%+/.1 -0 1   
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6. -<23247G >8 R<9>?F2:2E77 

 

6.1. U,"@3-B 96C#2. 

 

6.2. N9, 1%2?%5,5-=, #9?%0B:%;355=, ; 3??3"3-6",, ?",.53:538,5= .0< 

/19?063-37## ; -,2?,"3-6"5%2 .#3?3:%5, –20 ÷ +60 ºC. 

 

6.3. N=10D83>-, ?"#$%" ?,",. -,2, 131 ;5,9-# ,4% 9 2%"%:3 ; -,?0%, 

?%2,A,5#,.  

 

6.4. !"# ?%9-%<55%> "3$%-, 53 2%"%:, (5#@, -5 º*) ;% #:$,@35#, 

%$"3:%;35#< 1%5.,593-3 5,%$C%.#2%: 

! !,",. ;=C%.%2 53 60#76 %$2%-3-B 4,5,"3-%"56D 839-B 3??3"3-6"= 

?#A,;%> ?0,51%>, :34,"2,-#:#"%;3; -31#2 %$"3:%2 1%"?69. 

! !% %1%5835## "3$%8,4% .5< ; ?%2,A,5## 95<-B ?0,516, .3-B 

3??3"3-6", ?"%4",-B9<. 

 

6.5. !"# ?%?3.35## ;034# (;%.=, 95,43) 95<-B 1"=F16, .0< 8,4% 95<-B 

"6816 ?%;%"%-5%4% ;=10D83-,0<, %-;,"56-B .;3 ;#5-3 1",?0,5#< 

:3A,01# ;%:0, 1",?0,5#< ",25<, 95<-B :3A,016, :3-,2 %-1"6-#-B 4 

932%",:3 ?% ?,"#2,-"6 1"=F1#, 95<-B 1"=F16, %-9%,.#5#-B "3:G,2 

/1"35#"%;1# # .3-B 3??3"3-6", ?"%9%C56-B # ?"%4",-B9< ; -,8,5## 2 

839%;.  

 

7. (2?7@B8;<2 2>>2B2:FBL 0M'.  

U0< ?"%;,"1# 138,9-;3 1%0#8,9-;,55%> %$"3$%-1# 3??3"3-6"=, $=0 

?"%#:;,.,5 90,.6DA#> -,9-. N 138,9-;, 53-6"5%> 2%.,0# $=0 ;=$"35 

:32,":F#> 6839-%1 %$91%4% ;%.%C"35#0#A3. Q%0A#53 0B.3 53 2,9-, 

"3$%- 9%9-3;0<03 ?"#2,"5% 70 92. )%A5%9-B ;%.= %1%0% 5 2,-"%; ?"# 

9%?"%-#;0,5## 40 K2*2. R=0# ?"%#:;,.,5= :%5.#"%;35#< ;.%0B 
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?"%H#0< .0#55%> 70 2. M#@, 53 "3:",:, ?%13:35 ",:60B-3- 

-"359H%"237## 9#45303 ; 13@6A,,9< 9%?"%-#;0,5#,. U#34"3223 

.,2%59-"#"6,- 1"#;6D :%5.#"%;35#< 53 53#$%0,, %.5%"%.5%2 6839-1, 

"3:",:3 (53 5-%2 2,-",). E:%0#"6DA3< 35%230#< ?%90, 7,5-"3 "3:",:3 

9;#.,-,0B9-;6,- % 5,%.5%"%.5%9-# .53, 0#$% 0,.<5%> -%0A#.  

N 7,0%2 ?%068,55=, :538,5#< 9%?"%-#;0,5#> $0#:1# 1 %@#.3,2=2 

-,%",-#8,91#2 :538,5#<2 ; 2%.,0# ?"%;%.<A,4% ?%06?"%9-"359-;3, 

?,",1"=-%4% 90%,2 #:%0<-%"3. 
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8. *B8NB2==486 8@69>656476 2>>2B2:FBL 0M'.  
 

N9, 5,%$C%.#2=, 9",.9-;3 %$"3$%-1# # ;#:630#:37## .355=C 9%$"35= ; 

?"%4"3225%2 ?31,-, ISystem. K5 ?%:;%0<,- 98#-=;3-B, ?"%923-"#;3-B, 

",.31-#"%;3-B # 9%C"35<-B .355=,, %$"3$3-=;3-B #C, ?%.4%-3;0#;3-B 1 

;#:630#:37## # 3;-%23-#8,91# ;#:630#:#"%;3-B 9 ?%2%ABD 4"3H#8,91%4% 

?31,-3 Golden Software Surfer. 

U0< "3$%-= 9 $,9?"%;%.5=2 ?60B-%2 53 $3:, P!P, 53 ?%9-3;0<,2=> ; 

1%2?0,1-, P!P 69-35%;0,5% 9?,7#30B5%, ?"%4"3225%, %$,9?,8,5#,. * ,4% 

?%2%ABD 2%@5% :3.3-B ?3"32,-"= "3$%-=, 6?"3;0<-B ?"#$%"%2, ?%0683-B 

;#:630#:37#D .355=C ; ",30B5%2 ;",2,5#  # ?,",.3;3-B .355=, .0< 

.30B5,>F,> %$"3$%-1# ?"%4"322%> ISystem ; ?,"9%530B5=> 1%2?BD-,". 

K?#935#< ?"%4"3225%4% %$,9?,8,5#< ?"#;,.,5= 5#@,.  
 

8.2. *B8NB2==4LI >2<6: ISystem (;6B97G 3.2alpha) 

H?G 8@B2@8:<7 H244LC 2>>2B2:FBL 0M'. 
 

ISystem <;0<,-9< ?"%4"3225=2 %$,9?,8,5#,2, ?%9-3;0<,2=2 ;2,9-, 9 

3??3"3-6"%> !"#, 1%-%"%, %$,9?,8#;3,- 98#-=;35#, .355=C 9 3??3"3-6"=, 

#C ?"%92%-", %$"3$%-16 # 3;-%23-#8,916D ;#:630#:37#D ; 4"3H#8,91%2 

?31,-, Golden Software Surfer v8.0X. 

 

8.2.1. '79:6=4L6 :B6@8;247G:  

! IBM PC 9%;2,9-#2=> 1%2?BD-," 

! 72 Windows 98' #0# ;=F, 

! 2#5#230B5%, "3:",F,5#, 2%5#-%"3 800C600, ",1%2,5.6,2%, 1024C768 

! 20 Mb 9;%$%.5%4% 2,9-3 53 @,9-1%2 .#91, 

! 16 Mb %?,"3-#;5%> ?32<-# 2#5#262, 64 Mb ",1%2,5.6,-9< 
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! 4"3H#8,91#> ?31,- Surfer 8.08 ",1%2,5.%;35 .0< 3;-%23-#8,91%> 

;#:630#:37## ",:60B-3-%; (.0< ."64#C 4"3H#8,91#C ?31,-%; 

3;-%23-#8,913< ;#:630#:37#< 5, ?",.692%-",53). 

! Adobe AcrobatReader .0< 8-,5#< %?#935#< !"#. 

 

8.2.2. -9:248;<2 ISystem 

! U0< 1%"",1-5%> "3$%-= ISystem 9 ?31,-%2 ;#:630#:37##, ?,",. 

69-35%;1%> #0# :3?691%2 ?"%4"322= 69-35%;#-, 4"3H#8,91#> ?31,- 

Surfer 8.08. N=$,"#-, ; 5,2 2,-"#8,916D 9#-,26 (File| Preferences| 

Page Units) #, 131 2#5#262, %.#5 "3: :3?69-#-, Surfer .0< ",4#9-"37## 

10399%; ",.31-%"3 ; 9#9-,2,. 

 

! O9-35%;#-, -%816 ; 138,9-;, "3:.,0#-,0< 7,0%> # ."%$5%> 839-,> ; 

;3F,> 72 Windows (9&#' |:/$%,;')| 9/"<.= >+%/?.<")*| @AB' ) 

2$/"C/%$B| D)#./| E<#*$)F"B; %/AC<.)$<.=) 0#$% (Start| Settings| 

Control Panel| Regional Options| Numbers| Decimal Symbol ). 

 

! N9-3;B-, CD-ROM ISystem ; ?"#;%. CD-ROM. I;-%23-#8,91# 

:3?69-#-9< 239-," 69-35%;1#, 0#$% @, :3?69-#-, #59-300<7#%55=> 

H3>0 Setup.exe 932%9-%<-,0B5%. *0,.6>-, #59-"617#<2 239-,"3 

69-35%;1#. !%90, 69-35%;1# 3;-%23-#8,91# 9%:.39-9< <"0=1 

?"%4"322= 53 "3$%8,2 9-%0, # "3$%83< 4"6??3 ; ?"%4"3225%> ?35,0# 

(!691 |!"%4"322=) 0#$% (Start |Programs), 9%.,"@3A3< <"0=1# 

?"%4"322= # 9?"3;1#.  

 

! U0< -%4%, 8-%$= #2,-B ;%:2%@5%9-# 8-,5#< # ?,83-# %?#935#< !"# # 

9?"3;1# ?% ISystem, 69-35%;#-, ?31,- Adobe AcrobatReader. 

 

! O9-35%;#-, ; ;3F,> 72 "6991#> <:=1 ; 138,9-;, 0%130B5%4% (9&#' 

|:/$%,;')| 9/"<.= >+%/?.<")*| @AB' ) 2$/"C/%$B| 74G)<| @AB') 
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0#$% (Start| Settings| Control Panel| Regional Options| General| Your 

locale (location ). ). N 90683, 69-35%;1# ."64%4% <:=13, ;= $6.,-, 

#2,-B 3540#>91#> #5-,"H,>9 ISystem. 

 

8.2.3. '57:L;2476 H244LC  

 

L,:60B-3-= #:2,",5#> 5313?0#;3D-9< ;% H0/F-?32<-# ()*. *-"61-6"6 

?32<-# 2%@5% ?",.9-3;#-B 9,$, ; ;#., -3$0#7=, 1%0%51# 1%-%"%> 9%.,"@3-:  

 

 

 Q31#2 %$"3:%2, 13@.%> :3?#9# 9%%-;,-9-;6,- %.53 9-"%813 ; -3$0#7, #: 

?<-#.,9<-# 9,2# 1%0%5%1.  

 

!!!Q47=2476. !,",. 98#-=;35#,2 .355=C: ;=10D8#-, ?"#$%", 

?%.9%,.#5#-, 9%%-;,-9-;6DA#> 13$,0B 9538303 1 1%2?BD-,"6, :3-,2 1 

?"#$%"6, ;10D8#-, ?"#$%".  

 

1) '3?69-#-, ?"%4"3226 ISystem (Start | Programs | ISystem).  

2) E: 2,5D !"#$%&H<"$B, 1%5-,19-5%4% 2,5D #0# 9 ?%2%ABD $=9-"%> 

15%?1# 53 ?35,0# #59-"62,5-%; ;=:%;#-, .#30%4 I/J%&A'/ C/""BK. !"# 

5,%$C%.#2%9-# 2%@5% ;=$"3-B 5%2," ?%"-3 9 ?%2%ABD .#30%43, 

;=:=;3,2%4% 53@3-#,2 15%?1# 7+()) +,%$/. 

3) M3 ?35,0# >#$/",?'), ;=:;3; .#30%4 ;=$%"3 H3>03, 613@#-, LBK,C",; 

M/;., ; 1%-%"%2 $6.6- 9%C"35<-B9< .355=,. O13@#-, 5%2,"3 ?,";%> # 

?%90,.5,> :3?#9,>, .355=, 1%-%"=C $6.6- ?,",.35= ; 1%2?BD-,".  

M%2," 
:3?#9# 

'538,5#, 
9#5H3:5%> 
1%2?%5,5-= 
9#45303 53 
?,";%> 
839-%-, 

'538,5#, 
1;3."3-6"5%> 
1%2?%5,5-= 
9#45303 53 
?,";%> 
839-%-, 

'538,5#, 
-%13 53 
?,";%> 
839-%-, 

J034 
#9?%0B:%;35#< 
?,";%> 
839-%-= 

'538,5#, 
9#5H3:5%> 
1%2?%5,5-= 
9#45303 53 
;-%"%> 
839-%-, 

'538,5#, 
1;3."3-6"5%> 
1%2?%5,5-= 
9#45303 53 
;-%"%> 
839-%-, 

'538,5#, 
-%13 53 
;-%"%> 
839-%-, 

E -... 
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4) M3 ?35,0# N/AH<%B &F/#$'/ 613@#-, -#? 9,-1# :%5.#"%;35#< - 

%"-%4%530B53< #0# C3%-#8,913< - 95<-#,2  #0# 69-35%;1%> 9%%-;,-9-;,55% 

H03@13 8/,$)F<#'/* #<$'/. 

5.1) N 90683, %"-%4%530B5%> 9,-1# #:2,",5#> 53 ?35,0# N/AH<%B &F/#$'/ 

69-35%;#-, 2#5#230B5=, # 2319#230B5=, 5%2,"3 ?#1,-%; # ?"%H#0,>, F34# 

9,-1#. 

5.2) N 90683, C3%-#8,91%> 9,-1# #:2,",5#> 53 ?35,0# N/AH<%B &F/#$'/ 

69-35%;#-, 2#5#230B5=> # 2319#230B5=> 5%2,"3 ?#1,-%;. 

6)* M3 ?35,0# 7+)#/")< &F/#$'/ ;;,.#-, 53:;35#, 6839-13, #2< %?,"3-%"3 

# 1%22,5-3"#>. 

7) M3@2#-, 15%?16 9&#'. !"%4",99 ?,",.38# .355=C %-%$"3@3,-9< ; 0,;%2 

5#@5,2 6406 %153.  

* '3?%05,5#, ?%0,>, %?#9355=C ; ?651-, 5,%$<:3-,0B5%. 

N 90683, 69?,F5%4% 98#-=;35#< .355=C # ?"3;#0B5%4% %?#935#< 6839-13 

9%:.3,-9< .;%#85=> H3>0 9 "39F#",5#,2 *.ems, ; 1%-%"%2 9%C"35<,-9< ;9< 

#5H%"237#<, -",$6,23< .0< ?%90,.6DA,> %$"3$%-1#. 

W90# 613:355%, .0< 98#-=;35#< 8#90% :3?#9,> 5, 9%;?3.3,- 9 8#90%2, 

"3998#-355=2 #: 613:355=C "3:2,"%; 6839-13 # 1%0#8,9-;3 :3?#9,> ; 

;%:.6C,, -% $6.,- ;=;,.,5% 53 /1"35 9%%-;,-9-;6DA,, ?",.6?",@.,5#, # 

?",.0%@,5% #:2,5#-B %?#935#, 6839-13. !%90, ;5,9,5#< 1%"",1-#"%;1# 

53@2#-, 15%?16 2,K%/")$=, .0< -%4%, 8-%$= :3?#93-B H3>0 .355=C. 

 

8.2.4. )@B2@8:<2 H244LC  

N ISystem :30%@,53 ;%:2%@5%9-B %$"3$%-1# 9#45303 ?% 2%.60D # 

?%1%2?%5,5-5%. ,6<8=64HF6:9G ;L>8?4G:J :B249S8B=2E7K 9#45303 ; 

13@6A6D9< /0,1-"%?"%;%.5%9-B (2*2/2) #0# 13@6A,,9< 9%?"%-#;0,5#, 

(K2*2) ?% 2%.60D. E9?%0B:%;3-B ,.#5#7= /0,1-"%?"%;%.5%9-# 

?",.?%8-#-,0B5,, .0< 1%5-"39-5%> ?% 4,%/0,1-"#8,91#2 C3"31-,"#9-#132 

9",.=.  
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N 90683, ?%068,5#< 5,6.%;0,-;%"#-,0B5=C ",:60B-3-%; ?"# %$"3$%-1, ?% 

2%.60D 90,.6,- ?"%;,9-# #5-,"?",-37#D 1%2?%5,5- 9#45303. W9-B 

;%:2%@5%9-B ?",.9-3;0<-B ",:60B-3-= ; 5%"2#"%;355=C ,.#5#73C IS! 

(,.#5#7=, 1%-%"=, %-%$"3@3D-9< 53 .#9?0,, 3??3"3-6"=). !"# %$"3$%-1, 

.355=, ()* 2%46- ?%.;,"43-B9< 1%"",17## H3:=, 5%"2#"%;3-B9< 53 

32?0#-6.6 -%13 ; 4,5,"3-%",, #: 5#C 2%@,- ;=8#-3-B9< 5%"2#"%;3553< 53 -%1 

5,.%1%2?,5937#< ; ;%:.6C,. Q31@, 2%@5% ?"%#:;,9-# 5%"2#"%;16 53 

839-%-6, .0< -%4% 8-%$= ?"#$0#:#-B #:2,",5#< 53 "3:5=C 839-%-3C 1 

?"%;%.#2%9-# #0# ?"%9-% 9%1"3-#-B .#532#8,91#> .#3?3:%5 #:2,",55%4% 

9#45303. M%"2#"%;16 53 839-%-6 90,.6,- ?"%#:;%.#-B ;9,4.3 ?"# ?%9-"%,5## 

"3:",:%; ; ,.#5#73C IS!.  

N9, 9%%-;,-9-;6DA#, 69-35%;1# ;=?%05<D-9< ; .#30%4, 7+()) ,4%/4,$') 

53 ;103.1, 74%/4,$'/, 1%-%"=> 2%@5% ;=:;3-B #: 2,5D 7+()), 

1%5-,19-5%4% 2,5D #0# 53@3-#,2 9%%-;,-9-;6DA,> 15%?1# ; %15, 

%$"3$%-1#.  

N .#30%4, 7+()) ,4%/4,$') 53 ;103.1, LBK,C"B< +/%/H<$%B 2%@5% 

#:2,5<-B H%"23- ;=C%.5=C H3>0%; (4"6??3 ?,",10D83-,0,> LBK,C",; 

M,%H/$). N 90683, #9?%0B:%;35#< ;=C%.5%4% H%"23-3 %$=15%;,55%> 

-3$0#7= (.355=, "39?%0%@,5= ; ;#., .;62,"5%4% 2399#;3, $,: 613:35#< 

1%%".#53-, 5% 9 9%C"35,5#,2 ?%0%@,5#<) #910D8,53 ;%:2%@5%9-B 

3;-%23-#8,91%> ;#:630#:37## ; Surfer, 5% -31%> H%"23- 6.%$5,, .0< 

?%9-"%,5#< .#34"322 ; "3:0#85=C ",.31-%"3C, 3 -31@, 8#90,55=, .355=, 

0,48, ;#:630B5% 3530#:#"%;3-B, ?% 9"3;5,5#D 9 Data H%"23-%2 Surfer. N 

90683, %$"3$%-1# "3:",:%;, ",:60B-3-= ; H3>0, "39?%0343D-9< 90,.6DA#2 

%$"3:%2: 9-"%1# 9%.,"@3- %$"3$%-355=, ",:60B-3-= :%5.#"%;35#< 53 %.5%> 

839-%-,, 9-%0$7= ",:60B-3-= :%5.#"%;35#< 53 53$%", 839-%- 53 %.5%2 ?#1,-, 

(839-%-3 6$=;3,- 9;,"C6 ;5#:). 

W90# 69-35%;0,5 H034 9%:.35#< H3>03 ?"%-%1%03 %$"3$%-1#, $6.,- 9%:.35 

-,19-%;=> H3>0, 9%.,"@3A#> 9;,.,5#< %$ %-96-9-;6DA#C ?#1,-3C, ?"%H#0<C 

# 839-%-3C.  
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N 90683, ?%9-"%,5#< "3:",:%;, ?,",9,13DA#C %$G,1-= -#?3 2,-300#8,91#C 

-"6$, $=;3D- 9#-637##, 1%4.3 35%230#< #2,,- H%"26 ;,"-#130B5%> ?%0%9=. 

E5%4.3 6.%$5% ?"# ;#:630#:37## ?%.%$"3-B -31#, ;,9%;=, 1%/HH#7#,5-= 

.0< 13@.%> 839-%-=, 8-%$= 35%230#<, 9%%-;,-9-;6DA3< 9,8,5#D -"6$=, 

:32=13039B. U0< /-%> 7,0# 53 ;103.1, 1/#O$/4". ',-M. 2%@5% 69-35%;#-B 

2%@5% ;;,9-# 14 1%/HH#7#,5-%; (?,";=> – .0< 932%> ;=9%1%> 839-%-=, 

?%90,.5#> – .0< 5#:1%>) # 69-35%;#-B H034 9%)H<")$=. !% 62%0835#D ; 

?%0, ;;,.,5= 1%/HH#7#,5-= .0< 5,1%-%"%> -#?#85%> 9#-637##. W90# @, 

?"#2,5,5#, 1%/HH#7#,5-%;, ;;,.,55=C ?% 62%0835#D, .3,- 

5,6.%;0,-;%"#-,0B5=, ",:60B-3-=, -% ;%:2%@,5 #C 932%9-%<-,0B5=> ?%.$%". 

M3 %95%;35## ?0%A3.5%4% :%5.#"%;35#< 53 %"-%4%530B5%> 9,-1, ISystem 

?%:;%0<,- ?%9-"%#-B 53$%" 13"- 53 ;9,C 839-%-3C, "<. "3:",:%; ?% ;9,2 

53?"3;0,5#<2 9,-1# #:2,",5#> # ;9,;%:2%@5=, .#34"322=. !% .355=2 

?0%A3.5%4% :%5.#"%;35#< 53 C3%-#8,91%> 9,-1, 2%@5% ?%9-"%#-B 53$%" 

13"-. E, 531%5,7, ?% .355=2 :%5.#"%;35#< ;.%0B 5,1%-%"%4% ?"%H#0< 2%@5% 

?%9-"%#-B "3:",: # .#34"322= 53 ;9,C 839-%-3C.  

!%90, 69-35%;0,5#< %?7#> %$"3$%-1# # ;=;%.3 .355=C 2%@5% ?"#9-6?3-B 

1 ?%9-"%,5#D 13"-, "3:",:%; # .#34"322. U0< /-%4% ;=:=;3,-9< 

9%%-;,-9-;6DA#> .#30%4 #: 2,5D !"#$%&H<"$B, 1%5-,19-5%4% 2,5D #0# 9 

?%2%ABD $=9-"=C 103;#F.  

 

8.2.5. *89:B86476 <2B:  

1) N=:%;#-, .#30%4# %$"3$%-1# (9,#$%,<")< '/%$…) #: 2,5D 

!"#$%&H<"$B, 1%5-,19-5%4% 2,5D #0# 9 ?%2%ABD 4%"<8,> 15%?1# 53 

?35,0# #59-"62,5-%;. 

2) O13@#-, 9 ?%2%ABD .#30%43 ;=$%"3 H3>03 (LK,C",; M/;.) H3>0 .355=C 

()*. I;-%23-#8,91# :3?%05<-9< ;9, 5,%$C%.#2=, ?%0< %1%5 74G)< 

"/#$%,;') # 9,#$%,<")< '/%$. E2< ;=C%.5%4% H3>03 9H%"2#"6,-9< 

3;-%23-#8,91# 9 68,-%2 %?7#> %$"3$%-1#, 5% ?"# 5,%$C%.#2%9-# ,4% 2%@5% 
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#:2,5#-B. N 5#@5,2 %15, ?%<;#-9< ?35,0B, 9%%-;,-9-;6DA3< -#?6 9,-1# 

#:2,",5#>. 

3) N %15, 9,#$%,<")< '/%$ ;=$,"#-, 5%2," 839-%-=, 53 1%-%"%> ;= 

C%-#-, %$"3$%-3-B 13"-6 (9%:.3-B ;=C%.5%> H3>0 ; ;=$"355%2 H%"23-, .0< 

?%90,.6DA,> ;#:630#:37##), 0#$% 69-35%;#-, H034 L#< F/#$,$B .0< -%4%, 

8-%$= %$"3$%-3-B 13"-= 53 ;9,C 839-%-3C, 538#53< 9 69-35%;0,55%> ; ?%0, 

:,H<% F/#$,$B. 

4)* N %15, 9,#$%,<")< '/%$ 2%@,-, #:2,5<-B :538,5#< 2#5#230B5%4% # 

2319#230B5%4% 5%2,"%; ?#1,-%; # ?"%H#0,>, -,2 932=2, ;=$#"3< .0< 

%$"3$%-1# ?%.%$039-B #:68,55%4% 6839-13. 

5)* N %15, 74G)< "/#$%,;') 53 ?35,0# !"M,%H/()* , C/""BK 2%@,-, ; 

9%%-;,-9-;6DA#C ?%0<C #:2,5#-B F34# 9,-1# #:2,",5#>. 

6)* N %15, 74G)< "/#$%,;') 2%@5% 69-35%;#-B H034# :,"130B5%4% 

%-"3@,5#< ?%9-"%,5#> ?% 4%"#:%5-30# # ;,"-#130#. 

7)* N %15, 74G)< "/#$%,;') 2%@,-, 95<-B H034 #9?%0B:%;35#< Surfer .0< 

3;-%23-#8,91%> %$"3$%-1# # ;#:630#:37## ;=C%.5=C H3>0%;. N 90683, 

69-35%;0,55%4% H0343 !#+,.=A,?/$= Surfer # 95<-%4% H0343 L)A&/.)A/()* 

3;-%23-#8,91# $6.,- 9%:.35 -%0B1% Grid H3>0. 

8)* N %15, 74G)< "/#$%,;'), 53@3; 53 15%?16 :/#$%,;'), 2%@,-, 

;=:;3-B %.5%#2,55=> .#30%4, 4., 2%@,-, #:2,5<-B 539-"%>1# %$"3$%-1#, 

/19?%"-3 .355=C # ;#:630#:37## ; Surfer. 

9) M3@2#-, 15%?16 74%/4,$/$=. N 90683, #9?%0B:%;35#< Surfer ?%90, 

?%<;0,5#< 9%%$A,5#< %$ 69?,F5%2 :3;,"F,5## %$"3$%-1# ?,",10D8#-,9B ; 

?%<;#;F,,9< %15% 4"3H#8,91%4% ",.31-%"3 .0< ?"%92%-"3 ",:60B-3-%;.  

* !651- 5, <;0<,-9< %$<:3-,0B5=2. 

 

8.2.6. *89:B86476 B23B638;  

1) N=:%;#-, .#30%4# %$"3$%-1# (9,#$%,<")< %/A%<A,?…) #: 2,5D 

!"#$%&H<"$B, 1%5-,19-5%4% 2,5D #0# 9 ?%2%ABD 4%"<8,> 15%?1# 53 

?35,0# #59-"62,5-%;. 
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2) O13@#-, 9 ?%2%ABD .#30%43 ;=$%"3 H3>03 (LK,C",; M/;.) H3>0 .355=C 

()*. I;-%23-#8,91# :3?%05<-9< ;9, 5,%$C%.#2=, ?%0< %1%5 74G)< 

"/#$%,;') # 9,#$%,<")< %/A%<A,?. E2< ;=C%.5%4% H3>03 9H%"2#"6,-9< 

3;-%23-#8,91# 9 68,-%2 %?7#> %$"3$%-1#, 5% ?"# 5,%$C%.#2%9-# ,4% 2%@5% 

#:2,5#-B. N 5#@5,2 %15, 15%?13 74%/4,$/$= $6.,- .%9-6?53 -%0B1% ; 

90683, %"-%4%530B5%> 9,-1# #:2,",5#>. 

3) N %15, 9,#$%,<")< %/A%<A,? ;=$,"#-, (69-35%;#; 53 ?35,0# 

9/%/H<$%B ,4%/4,$') ?,",10D83-,0B N/A%<A ?C,.= +%,M).<; #0# N/A%<A 

?C,.= +)'<$,?), 131#, "3:",:= ;= $6.,-, 9-"%#-B: ;.%0B 53?"3;0,5#< 

?"%H#0,> #0# ;.%0B 53?"3;0,5#< ?#1,-%;. O9-35%;#-, ; 9%%-;,-9-;6DA#C 

?%0<C 5%2," ?"%H#0< #0# 5%2,"3 ?#1,-%;, ?% 1%-%"=2 $6.,- 9-"%#-B9< 

"3:",:. X#$% @, 69-35%;#-, H034 L#< %/A%<AB .0< -%4%, 8-%$= 3;-%23-#8,91# 

%$"3$%-30#9B ;9, "3:",:= ?% ;=$"355%26 53?"3;0,5#D. 

4)* N %15, 9,#$%,<")< %/A%<A,? 2%@,-, #:2,5<-B :538,5#< 2#5#230B5%4% 

# 2319#230B5%4% 5%2,"%; ?#1,-%; # ?"%H#0,>, -,2 932=2, ;=$#"3< .0< 

%$"3$%-1# ?%.%$039-B #:68,55%4% 6839-13. 

5)* N %15, 74G)< "/#$%,;') 53 ?35,0# !"M,%H/()* , C/""BK 2%@,-, ; 

9%%-;,-9-;6DA#C ?%0<C #:2,5#-B F34 9,-1# #:2,",5#>. 

6)* N %15, 74G)< "/#$%,;') 2%@5% 69-35%;#-B H034# :,"130B5%4% 

%-"3@,5#< ?%9-"%,5#> ?% 4%"#:%5-30#. 

7)* N %15, 74G)< "/#$%,;') 2%@,-, 95<-B H034 #9?%0B:%;35#< Surfer .0< 

3;-%23-#8,91%> %$"3$%-1# # ;#:630#:37## ;=C%.5=C H3>0%;. N 90683, 

69-35%;0,55%4% H0343 !#+,.=A,?/$= Surfer # 95<-%4% H0343 L)A&/.)A/()* 

3;-%23-#8,91# $6.,- 9%:.35 -%0B1% Grid H3>0. 

8)* N %15, 74G)< "/#$%,;'), 53@3; 53 15%?16 :/#$%,;'), 2%@,-, 

;=:;3-B %.5%#2,55=> .#30%4, 4., 2%@,-, #:2,5<-B 539-"%>1# %$"3$%-1#, 

/19?%"-3 .355=C # ;#:630#:37## ; Surfer. 

9) M3@2#-, 15%?16 74%/4,$/$=. N 90683, #9?%0B:%;35#< Surfer ?%90, 

?%<;0,5#< 9%%$A,5#< %$ 69?,F5%2 :3;,"F,5## %$"3$%-1# ?,",10D8#-,9B ; 

?%<;#;F,,9< %15% 4"3H#8,91%4% ",.31-%"3 .0< ?"%92%-"3 ",:60B-3-%;.  
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* !651- 5, <;0<,-9< %$<:3-,0B5=2. 

 

8.2.6. +;:8=2:7569<2G ;73F2?732E7G <2B: 7 B23B638; 

!%90, -%4% 131 ?%<;0<,-9< 9%%$A,5#, %$ 69?,F5%2 ;=?%05,5## 

%$"3$%-1#, 613:355=, ;=C%.5=, H3>0= ?",.9-3;0<D- 9%$%> 4%-%;=, 

;C%.5=, H3>0= .0< 9%%-;,-9-;6DA,4% 4"3H#8,91%4% ",.31-%"3. N ISystem 

?",.692%-",53 ;%:2%@5%9-B 3;-%23-#8,91#C ?%9-"%,5#> ; 4"3H#8,91%2 

",.31-%", Golden Software Surfer. U0< /-%4% ?,",. :3?691%2 %$"3$%-1# 

(53@3-#,2 53 15%?16 9&#') 13"- #0# "3:",:%; ; .#30%4, 74G<< ,'", 

,4%/4,$') 53 ?35,0# 7+()) .%0@,5 $=-B 69-35%;0,5 H03@%1 !#+,.=A,?/$= 

Surfer (%5 69-35%;0,5 ?% 62%0835#D). W90# ?"# /-%2 95<-B H03@%1 

L)A&/.)A/()* (13"-6 / "3:",:), -% ?%9-"%#-9< -%0B1% 4"#.-H3>0 (92. Surfer 

Manual), /-% 7,0,9%%$"3:5% ?"# ?%9-"%,5## ",0B,H5%4% "3:",:3, 4., 56@,5 

-%0B1% 4"#.-H3>0 "3:",:3 .0< ?%90,.6DA,4% 530%@,5#< 53 5,4% ",0B,H3 (92. 

5#@,). E-31, ?"# 3;-%23-#8,91%2 #9?%0B:%;35## Surfer ?%90, -%4%, 131 

?"%4"3223 9%:.303 ;=C%.5=, H3>0=, 3;-%23-#8,91# 9-"%#-9< 4"#.-H3>0, 

9%:.3,-9< .%162,5-, 9-"%#-9< 13"-3, ;9, /-% 9%C"35<,-9< ; 69-35%;0,55%2 

13-30%4, #, ; #-%4,, ?",.9-3,- ?,",. %?,"3-%"%2.  

U0< 5,1%-%"=C 539-"%,1 ",.31-%"3 Surfer ?"# ,4% 3;-%23-#:37## 

#9?%0B:6,-9< ;103.1# SurfOpt # SurfPage .#30%43 7+()) ,4%/4,$').  

M3 ;103.1, SurfOpt 2%@5% :3.3;3-B ",.31-%"6 1%0#8,9-;% 6:0%; 

#5-,"?%0<7## ?% ;,"-#130# (NumRows) # 4%"#:%5-30# (NumColumns). (-% 

90,.6,- .,03-B ; 90683,, ,90# 6839-%1 #2,,- 96A,9-;,55% "3:0#856D 

?"%-<@,55%9-B ?% "3:0#85=2 53?"3;0,5#<2, -31 131 Surfer ?% 62%0835#D 

?%.$#"3,- 1%0#8,9-;% "3:$#,5#> -31#2 %$"3:%2, 8-%$= #5-,";30= 9,-1# ?% 

"3:0#85=2 53?"3;0,5#<2 ?"#2,"5% 9%;?3.30#. !"# 3;-%23-#:37## ;9,4.3 

#9?%0B:6,-9< 2,-%. "3.#30B5=C $3:#95=C H6517#> (Radial basis functions) 

.0< #5-,"?%0<7## .355=C. !"#96-9-;6DA#> 53 ;103.1, ?3"32,-" RSquared 

#9?%0B:6,-9< Surfer ?"# #5-,"?%0<7## 613:355=2 2,-%.%2 # %-;,83,- :3 
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?%."%$5%9-B ?%9-"%,5#<. Major Interval ?",.9-3;0<,- 9%$%> %.5%#2,556D 

69-35%;16 %9# (Axis) ; Surfer (92. Surfer Manual).  

M3 ;103.1, SurfPage 613:=;3D-9< ?3"32,-"= 9-"35#7= ?"# ;#:630#:37##: 

"3:2,", %"#,5-37#< # F#"#53 ?%0,>. 

N 90683, 69-35%;1# ;=C%.5%4% H%"23-3 «?"%9-%> -3$0#7=» (3/4.)(/) 

;#:630#:37#D 2%@5% ?"%#:;,9-#, 53?"#2,", ; Microsoft Excel. 

 

8.2.7. *89:B86476 H72NB2== 

U0< ?%9-"%,5#< .#34"322, 9?,7#30B5%4% #59-"62,5-3 ; ISystem 5, 

;=.,0,5%. P%4.3 ;= :3?6913,-, .#30%4# %$"3$%-1# ;=$%"%2 ?651-3 

9,#$%,<")< C)/J%/HH…#: 2,5D !"#$%&H<"$B, 1%5-,19-5%4% 2,5D #0# 9 

?%2%ABD $=9-"%> 15%?1# ?35,0# #59-"62,5-%;, %-1"=;3,-9< .#30%4 

%$"3$%-1# "3:",:%; (92. !%9-"%,5#, "3:",:%;), 3 ; .#30%4, 7+()) ,4%/4,$') 

?,",10D83-,0B ;=C%.5%4% H%"23-3 3;-%23-#8,91# ?,",C%.#- ; ?%0%@,5#, 

3/4.)(/ (92. K$"3$%-13 .355=C). Q31#2 %$"3:%2, ?%9-"%,5#< .#34"322 53 

%95%;, %$"3$%-355=C .355=C 2%@5% ?"%#:;,9-# ;% 25%@,9-;, ?"%4"3225=C 

?31,-%;, 53?"#2," Microsoft Excel. 

 

8.2.8. *89:B86476 B23B638; 9 F56:8= B6?J6S2** 

E5%4.3 ?"# ?%9-"%,5## "3:",:3 ?",.9-3;0<,- #5-,",9 68,- ",0B,H3 

.5,;5%> ?%;,"C5%9-#. *C,23 ?%9-"%,5#< 90,.6DA3<: 

1) *%:.3-B 4"#.-H3>0 "3:",:3 (92. !%9-"%,5#, "3:",:%; # I;-%23-#8,913< 

;#:630#:37#< 13"- # "3:",:%;), # -,19-%;=> H3>0, 9%.,"@3A#> -%?%4"3H#D 

",0B,H3, ; 1%-%"%2 ; ?,";%> 9-"%81, 613:=;3,-9< 1%0#8,9-;% -%8,1 

-%?%4"3H##, 3 5#@, 1%%".#53-= ",0B,H3 (.;3 9-%0$73 9 1%%".#53-32# X # Z).  

2) K-1"%>-, #: 2,5D !"#$%&H<"$B, 1%5-,19-5%4% 2,5D #0# 9 ?%2%ABD 

9%%-;,-9-;6DA,> $=9-"%> 15%?1# 53 ?35,0# #59-"62,5-%; .#30%4 

:/.,P<")< %<.=<M/. 

3) N %15, :/.,P<")< %<.=<M/ 53 ?35,0# N/A%<A %-1"%>-, .#30%4 ;=$%"3 

H3>03 # 613@#-, 4"#.-H3>0 %$"3$3-=;3,2%4% "3:",:3. !%90, /-%4% 
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3;-%23-#8,91# :3?%05<D-9< ?%0< XMin, XMax, YMin, YMax 53 /-%> ?35,0#, 

6,.-?, )"$<%?/.,? 53 ?35,0# 7+()) # 9-35%;#-9< .%9-6?5%> 15%?13 ;=:%;3 

.#30%43 %-1"=-#< H3>03 53 ?35,0# N<.=<M.  

4) O13@#-, H3>0, 9%.,"@3A#> -%?%%95%;6. !%90, -%4%, 131 H3>0 ",0B,H3 

613:35 # :3?%05,5= ?%0< XMin, XMax, YMin, YMax ?35,0# N<.=<M, 

69-35%;1%> H03@13 9%,#H,$% %<.=<M/ 2%@5% ;=;,9-# %15%, ; 1%-%"%2 $6.,- 

?",.9-3;0,53 #5-,"?%0<7#%553< 1"#;3< ",0B,H3.  

5)* N=$,",-, #5-,"?%0<7#%55=> 2,-%., ; %-1"=;3DA,29< 9?#91, 1<$,C 

)"$<%+,.*()).  

6)* N 90683,, ,90# ;,"-#130B5=> 239F-3$ (,.#5#7= #:2,",5#<) "3:",:3 # 

",0B,H3 5, 9%;?3.3D-, #C 2%@5% 6"3;5<>-, 239F-3$5=2# 1%/HH#7#,5-32#, 

:3.3;3,2=C 53 ?35,0<C N/A%<A # N<.=<M. 

7)* E2< ;=C%.5%4% Surfer H3>03 H%"2#"6,-9< 3;-%23-#8,91#, %.531% ;= 

2%@,-, #:2,5#-B ,4%, ;=:;3; 9%%-;,-9-;6DA#> .#30%4 ?35,0# 74G)< 

"/#$%,;').  

8)* '3?%05#-, 53 ?35,0# 74G)< "/#$%,;') ?%0, N/##$,*")< H/& 

+,?<%K",#$=Q ) %/A%<A,H. N 9#06 4,%2,-"#8,91%> H%169#"%;1# 0%4#85% 

%-.,0#-B "3:",: %- .5,;5%> ?%;,"C5%9-# 5,91%0B1#2# 935-#2,-"32#.  

9)* O13@#-, 53 ?35,0# :&.= +,#$%,<")* #,,$?<$#$?&<$ -%816 ?"#;<:1# 

",0B,H3 1 "3:",:6. 

10) M3@2#-, 15%?16 9&#'. !%90, ?%<;0,5#< 9%%$A,5#< %$ 69?,F5%2 

:3;,"F,5## %$"3$%-1# ?,",10D8#-,9B ; ?%<;#;F,,9< %15% Surfer .0< 

?"%92%-"3 ",:60B-3-%;. 

* !651- 5, <;0<,-9< %$<:3-,0B5=2. 

**.U%9-6?5% -%0B1% ; 90683, #9?%0B:%;35#< Surfer. 

 

8.2.8. *89:B86476 42@8B2 <2B: ** 

N ISystem ?",.692%-",53 ;%:2%@5%9-B 3;-%23-#8,91%4% ?%9-"%,5#< # 

;#:630#:37## ; Surfer 53$%"3 13"- #0# "3:",:%;. U0< /-%4% .%0@5= $=-B 

:3"35,, ?%.4%-%;0,5= H3>0= (92. !%9-"%,5#, 13"- #0# !%9-"%,5#, "3:",:%;) 
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; H%"23-, .355=C Surfer (/-# H3>0= 9%:.3D-9< 3;-%23-#8,91# ?"# 

?%9-"%,5## 13"- #0# "3:",:%;).  

1) N=:%;#-, .#30%4 2,AC/")< H",J,-'/%$,?BK C,'&H<"$,? #: 2,5D 

!"#$%&H<"$B, 1%5-,19-5%4% 2,5D #0# 9 ?%2%ABD $=9-"%> 15%?1# 53 

?35,0# #59-"62,5-%;.  

2) M3 ?35,0# LK,C"B< M/;.B %-1"=-B .#30%4 ;=$%"3 H3>0%; # 613:3-B 

*.dat H3>0=, 9%.,"@3A#, %$"3$%-3556D ISystem #5H%"237#D ; H%"23-, 

Surfer. !"# /-%2 #2,53 ;=$"355=C H3>0%; 9%"-#"6D-9< ; %$"3-5%2 ?%"<.1, 

(92. P;3:# 3D ?",.9-3;0,5#, 23-,"#303), 8-% 613:=;3,- # ?%"<.%1 #C 

%$"3$%-1#.  

3) O9-35%;#-, H03@%1 7C",-'/%$,?B; C,'&H<"$ 53 ?35,0# LBK,C"B< 

C/""B<. 

4)* O13@#-, ?3"32,-"= Surfer (92. I;-%23-#8,913< ;#:630#:37#< 13"- # 

"3:",:%;) ; .#30%4,, ;=:=;3,2%2 15%?1%> 7+()) Surfer. 

5) M3@2#-, 15%?16 9&#'. !%90, ?%<;0,5#< 9%%$A,5#< %$ 69?,F5%2 

:3;,"F,5## %$"3$%-1# ?,",10D8#-,9B ; ?%<;#;F,,9< %15% Surfer .0< 

?"%92%-"3 ",:60B-3-%;. U0< 13@.%4% #: 613:355=C ; ?. 2) H3>0%; .355=C 

$6.,- ;=?%05,5% ?%9-"%,5#, # %-1"=-% ; %-.,0B5%2 .%162,5-, %153 Surfer. 

* !651- 5, <;0<,-9< %$<:3-,0B5=2. 

**.U%9-6?5% -%0B1% ; 90683, #9?%0B:%;35#< Surfer. 

 

8.2.9. (;237 3D >B6H9:2;?6476 =2:6B72?2 ** 

ISystem ?%:;%0<,- 3;-%23-#8,91# "3:2,9-#-B 5,91%0B1% 13"- #0# "3:",:%; 

; %.5%2 .%162,5-,. !"# /-%2 2%@5% "39?%0%@#-B 13"-= ; ?"%9-"359-;,55%> 

?"%,17## -31, 8-% 5,91%0B1% 13"- ; -31%> ?"%,17## $6.6- <;0<-B9< 1;3:# 

-",C2,"5=2 ?",.9-3;0,5#,2 23-,"#303. 

1) N=:%;#-, .#30%4 2,AC/")< H",J,-'/%$,?BK C,'&H<"$,? #: 2,5D 

!"#$%&H<"$B, 1%5-,19-5%4% 2,5D #0# 9 ?%2%ABD $=9-"%> 15%?1# 53 

?35,0# #59-"62,5-%;.  
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2) M3 ?35,0# LK,C"B< M/;.B %-1"=-B .#30%4 ;=$%"3 H3>0%; # 613:3-B 

*.dat H3>0=, 9%.,"@3A#, %$"3$%-3556D ISystem #5H%"237#D ; H%"23-, 

Surfer. !"# /-%2 #2,53 ;=$"355=C H3>0%; 9%"-#"6D-9< ; %$"3-5%2 ?%"<.1,, 

8-% 613:=;3,- # ?%"<.%1 #C %$"3$%-1#. K$"3-5=> ?%"<.%1 9%"-#"%;1# ;;,.,5 

#2,55% .0< 1;3:# -",C2,"5%4% ?",.9-3;0,5#< 23-,"#303 (53#;=9F3< 839-%-3 

#2,,- 53#$%0BF#> 5%2," # 53#2,5BF6D 406$#56 ?"%5#15%;,5#<).  

3)* O9-35%;#-, H03@%1 1",J,-'/%$,?B; C,'&H<"$ 53 ?35,0# LBK,C"B< 

C/""B<. 

4)* O13@#-, ?3"32,-"= "39?%0%@,5#< ?%9-"%,5#> 53 0#9-, ; .#30%4, 

7+()) H",J,-'/%$,?,J, C,'&H<"$/, ;=:=;3,2%2 %.5%#2,55%> 15%?1%>. M3 

?35,0# N/#+,.,P<")< 613@#-, 1%0#8,9-;% "<.%; # 1%0%5%1, ; 1%-%"=C $6.6- 

"39?%0%@,5= ?%9-"%,5#,, 3 -31@, ?"%2,@6-1# 2,@.6 5#2#. W90# ;= C%-#-, 

?"#2,5#-B 3C 2,"5%, ?",.9-3;0,5#,, 69-35%;#-, H03@%1 9%)H<")$= 53 

?35,0# 3D +%<C#$/?.<")<. !3"32,-"= /-%> ?35,0# ?%.%$"35= %?-#230B5=2 

%$"3:%2. U0< $%0,, .,-30B5%4% %:531%20,5#< 9 #C 92=90%2 92. "61%;%.9-;% 

?%0B:%;3-,0< Surfer. 

5)* O13@#-, ?3"32,-"= Surfer (92. I;-%23-#8,913< ;#:630#:37#< 13"- # 

"3:",:%;) ; .#30%4,, ;=:=;3,2%2 15%?1%> 7+()) Surfer. 

6) M3@2#-, 15%?16 9&#'. !%90, ?%<;0,5#< 9%%$A,5#< %$ 69?,F5%2 

:3;,"F,5## %$"3$%-1# ?,",10D8#-,9B ; ?%<;#;F,,9< %15% Surfer .0< 

?"%92%-"3 ",:60B-3-%;.  

* !651- 5, <;0<,-9< %$<:3-,0B5=2. 

** U%9-6?5% -%0B1% ; 90683, #9?%0B:%;35#< Surfer. 

 

8.2.10. *B7=6BL 8@B2@8:<7 7 ;73F2?732E77  

ISystem ;10D83,- 53$%" ?"#2,"%;. K5# 53C%.<-9< ; ?%..#",1-%"## 

Samples # ?",.9-3;0<D- -"# ?"#2,"3 ?%0,;=C .355=C # #C %$"3$%-1#. *",.# 

5#C: 
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(2B:2 42 C28:7569<8I 96:<6 73=6B647I. N .#",1-%"## \Samples\Chaotic 

Grid Maps Sample 53C%.#-9< H3>0 .355=C :%5.#"%;35#< 53 C3%-#8,91%> 

9,-1, #:2,",5#>. J3>0 coordinates.txt 9%.,"@#- 1%%".#53-= 9,-1# #:2,",5#>.  

,23B63 9 F56:8= B6?J6S2 H46;48I >8;6BC489:7. +"#.–H3>0, ?%9-"%,55=> 

?% .355=2 :%5.#"%;35#< ;.%0B ?"%H#0< .0#5%> 105 2, ?,",9,13DA,4% 

1353;6 9 "68B,2, 53C%.<-9< ; .#",1-%"## \Samples\Relief Cross Section 

Sample\. Q32 @, 53C%.#-9< H3>0 9 -%?%4"3H#,> ?%;,"C5%9-# # ",:60B-3- 

%$"3$%-1#. 

(;237 3D >B6H9:2;?6476 =2:6B72?2. !3?13 \Samples\Multi Map Sample\ 

9%.,"@#- .355=, ?0%A3.5%4% :%5.#"%;35#<, ",:60B-3-= ?%9-"%,5#< ;9,C 

13"- ?% %-.,0B5%9-# # ",:60B-3- 1;3:# 3C 2,"5%4% ?",.9-3;0,5#<.  

 

 

8.3. )>792476 >B8NB2==L 42 (*( H?G F>B2;?647G 2>>2B2:FB8I 0M' 
  

8.3.1. )@T66 8>792476 
!"%4"3225%, %$,9?,8,5#, "3:"3$%-35% .0< ?03-H%"2= 13"2355%4% 

1%2?BD-,"3 (P!P) # ?",.53:538,5% .0< 6?"3;0,5#< "3:0#85=2# ",@#232# 

"3$%-= 3??3"3-5%-?"%4"3225%4% 1%2?0,193 839-%-5%4% /0,1-"%2345#-5%4% 

#5.617#%55%4% :%5.#"%;35#< ()*, %$"3$%-1# .355=C :%5.#"%;35#< ; 

",@#2, ",30B5%4% ;",2,5# # ;=;%.3 ",:60B-3-%; ; 6.%$5%2 .0< ?%0B:%;3-,0< 

4"3H#8,91%2 ;#.,.  

!"%4"3225%, %$,9?,8,5#, ?"%-,9-#"%;35% 53 ?03-H%"23C PocketPC 

2003 # Windows Mobile 5.0. !,",.383 .355=C 2,@.6 P!P, 3??3"3-6"%> ()* 

# GPS ?"#,25#1%2 %96A,9-;0<,-9< ?%9",.9-;%2 -,C5%0%4## $,9?"%;%.5%> 

9;<:# Bluetooth. 
 

8.3.2. *8BGH8< ;L>8?4647G >B8NB2==L 
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1) !"# :3?691, ?"%4"322= ;=;%.#-9< ?%90,.%;3-,0B5%9-B .#30%4%; 

539-"%,1, ",460#"6DA#C 9-3-#8,91#, ?3"32,-"= "3$%-=, 1%-%"=, 5, 

2,5<D-9< ; ?"%7,99, #:2,",5#>.  

2) U30,, ;=;%.#-9< ?%90,.%;3-,0B5%9-B .#30%4%; 539-"%,1 

.#532#8,91#C ?3"32,-"%;, 1%-%"=, 2%46- #:2,5<-B9< ; ?"%7,99, #:2,",5#>. 

(-# 539-"%>1# %9-3D-9< .%9-6?5=2# ; ?"%7,99, ;=?%05,5#< :%5.#"%;35#>.  

3) !"%4"3223 4%-%;3 1 538306 #:2,",5#> ?%90, -%4%, 131 3??3"3-6"3 

()* %-1"%,- Bluetooth 9%,.#5,5#, 9 P!P. N=;%.#-9< %15% 4"3H#8,91%4% 

?",.9-3;0,5#< .355=C, ?"# /-%2 %9-3Y-9< ;%:2%@5%9-B #:2,5#-B -, 

539-"%>1# ?"%4"322=, 1%-%"=, 2%@5% #:2,5<-B ; ?"%7,99, #:2,",5#>. 

4) N 90683, #:2,",5#< ?% GPS -",16 ?"# ?,";%2 53@3-## 53 15%?16 

#:2,",5#< %-1"=;3,-9< 9-35.3"-5=> Bluetooth 2,5,.@," .0< %-1"=-#< 

9%,.#5,5#< 9 GPS ?"#,25#1%2.  
 

8.3.3. !6C47569<76 H6:2?7  

5) !% %1%5835## #:2,",5#< -,16A,4% ?"%H#0< ?"%4"3223 

%?%;,A3,- ?%0B:%;3-,0< :;61%;=2 9#4530%2, ?% %1%5835## #:2,",5#< ;9,> 

?0%A3.1# ?"%4"3223 %?%;,A3,- ?%0B:%;3-,0< ."64#2 :;61%;=2 9#4530%2. 

6) N ?"%7,99, #:2,",5#> ,9-B ;%:2%@5%9-B ?"%923-"#;3-B -,16A6D 

13"-6, "3:",:=, ?"%H#0B5=, .#34"322= # 1"#;=, :%5.#"%;35#< .0< 

?"%#:;%0B5%4% ?#1,-3. 

7) N9, 539-"%>1# 3;-%23-#8,91# 9%C"35<D-9< ?%90, :3;,"F,5#< 

?"#0%@,5#<. 
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8.3.4. )>792476 74:6BS6I92 

8.3.4.1. ':2:7569<76 >2B2=6:BL 73=6B647G 

 

 

  
 

 

P 9-3-#8,91#2 ?3"32,-"32 %-5%9<-9<: 

1) Q#? "3$%- (Work type), 5, 2,5<,-9< ; ?"%7,99, #:2,",5#>: 

* !0%A3.13 (Map). '%5.#"%;35#< ;,.6-9< ; 6:03C 9,-1#. '3.3D-9< 

"3:2," 9,-1# X Size, Y Size # F34# ?% %$,#2 %9<2  ; 2,-"3C: 

X Step, Y Step. !% 62%0835#D .355=, $,"6-9< #: ?%90,.5,4% 

/19?,"#2,5-3, 0#$% X Size = 202., Y Size = 102., X Step = Y Step 

= 12. 

* !"%H#0B (Profile). '%5.#"%;35#< ;,.6-9< ?% ?"%H#0D. '3.3Y-9< 

1%0#8,9-;% ?#1,-%; X Size # "3:2," F343 ; 2,-"3C X Step. !% 

62%0835#D .355=, $,"6-9< #: ?%90,.5,4% /19?,"#2,5-3, 0#$% 

X Size = 20, X Step = 1 2. 

* !"%H#0B 9 ?"%#:;%0B5=2 1%0#8,9-;%2 ?#1,-%; (Unbounded 

profile). '%5.#"%;35#< ;,.6-9< ?% ?"%H#0D. '3.3Y-9< "3:2," F343 
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; 2,-"3C X Step. !% 62%0835#D .355=, $,"6-9< #: ?%90,.5,4% 

/19?,"#2,5-3, 0#$% X Step = 1 2. 

* Q",1 GPS (GPS Track). P%%".#53-= ?#1,-%; :%5.#"%;35#> 

%?",.,0<D-9< ;5,F5#2 GPS ?"#,25#1%2. U0< ?,",.38# .355=C 

#9?%0B:6,-9< Bluetooth 9%,.#5,5#,. 

2) M3$%" 31-#;5=C 839-%-: 

!% 62%0835#D .355=, $,"6-9< #: ?%90,.5,4% /19?,"#2,5-3, 0#$% ;9, 

839-%-= ;10D8,5=. 

3) U355=, 130#$"%;1# (Select device): 

!%:;%0<,- ;=$"3-B 56@56D $3:6 130#$"%;%1. !% 62%0835#D 

(<no device>) #9?%0B:6D-9< .355=, 130#$"%;1# .0< ?"#$%"3 ()* Z 9. 

P5%?1# <Add> # <Del> ?%:;%0<D- .%$3;0<-B # 6.30<-B .355=, 

130#$"%;1# ; H3>03C 9 "39F#",5#,2 ini. 

4) M%2," ;#"-630B5%4% COM ?%"-3 .0< ;C%.5=C # ;=C%.5=C 

9%,.#5,5#> Bluetooth (Bluetooth inbound/outbound COM port number): 

%$=85% /-% COM5 # COM8 9%%-;,-9-;,55%. K?",.,0#-B /-# ?3"32,-"= 

2%@5% ; 539-"%>13C Bluetooth 2,5,.@,"3 ;3F,4% P!P. 

 

8.3.4.2. U742=7569<76 >2B2=6:BL 73=6B647G 

  



 

!"#$%&'()* +, -'#+.&/$/()) 012                                    36
 

 

 
 
 
 
P .#532#8,91#2 ?3"32,-"32 #:2,",5#> %-5%9<-9<: 

1) W.#5#7= #:2,",5#< 9#45303 (Unit measure). 

* W.#5#7= IS! (ADC quantums). *#4530 %-%$"3@3,-9< ; ,.#5#73C 

IS!. !"# /-%2 .%9-6?5= 90,.6DA#, %?7## 1%"",17## 9#45303: 

;=8#-35#, 560< (Substract undercompensation), H3:%;3< 1%"",17#< 

(Phase equalization), 5%"2#"%;13 53 -%1 (Normalized to current), 

5%"2#"%;13 53 839-%-6 ; :3.355%> 9-,?,5# (Normalized to 

frequency). 

* P3@6A#,9< :538,5#< (Apparent values). N=8#90<D-9< 13@6A#,9< 

9%?"%-#;0,5#, ; K2*2 # ?"%;%.#2%9-B ; 2#0#9#2,593C/2. 

2) E:2,"<,2=> 9#4530 (Signal).  

E:2,"<,23< 1%2?%5,5-3 9#45303: 2%.60B (Module), ",30B53< #0# 

1;3."3-6"53< 1%2?%5,5-3 (Quadrature), 25#23< #0# 9#5H3:53< 

1%2?%5,5-3 9#45303 (Inphase). 

3) P%/HH#7#,5- Kh (Depth scale factor) ; 2,-"3C, :3.3DA#> 239F-3$ 

406$#5= ?% H%"260,: Hi = Kh * sqrt (F1/Fi). !% 62%0835#D .355=, 

$,"6-9< #: ?%90,.5,4% /19?,"#2,5-3, 0#$% 1%/HH#7#,5- "3;,5 10 

2,-"32. 

4) !#19,0B53< .,-30#:37#< (Pixel refinement). '3.3,- /HH,1-#;5=> "3:2," 

?#19,0,> (8,2 $%0BF,, -,2 $=9-",, "#96D-9< .;62,"5=, 4"3H#1#, # 

-,2 C6@, 138,9-;%). 

5) S;,-%;3< ?30#-"3 .0< ?"%H#0,> (Section) # 13"- (Map). &#90%;%> 

.#3?3:%5 :538,5#>, 9%%-;,-9-;6DA#> ?30#-", %?",.,0<,-9< 

3;-%23-#8,91# ?% .355=2 #:2,",5#> (?% 2#5#230B5%26 # 

2319#230B5%26 :538,5#<2), 0#$% :3.3D-9< ;"6856D, ,90# ;=$"353 

9%%-;,-9-;6DA3< %?7#< (53 "#9. – .0< 13"-=). *326 7;,-%;6D ?30#-"6 

2%@5% 2,5<-B 8,",: 1%5-,19-5%, 2,5D (.%04#2 53@3-#,2 9-#0693 53 

7;,-%;%> ?30#-",). 
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6) E:2,",5#< ?% -3>2,"6 (Timer mode). !%:;%0<,- ?"%#:;%.#-B #:2,",5#< 

; 5,?","=;5%2 ",@#2,. '3.3D-9< 1%0#8,9-;% #:2,",5#> (0 – 

5,%4"35#8,55%, 1%0#8,9-;%) # ;",2,55%> #5-,";30 2,@.6 

#:2,",5#<2# ; 2#00#9,165.3C. 

7) J%"23- ?",.9-3;0,5#< .355=C ; 4"3H#8,91%2 ;#., (Graphics to show). 

'3.3,-9< 53$%" 4"3H#1%;, 1%-%"=, 56@5% %-%$"3@3-B: 1"#;=, 

:%5.#"%;35#< (Sounding curve), ?"%H#0B5=, .#34"322= (Profile curve, 

%-%$"3@3D-9< ?%90, :3.355%4% 1%0#8,9-;3 #:2,",5#>), "3:",:= 

(Section, %-%$"3@3D-9< ?%90, :3.355%4% 1%0#8,9-;3 #:2,",5#>) # 13"-3 

(Map, %-%$"3@3D-9< ?%90, :3.355%4% 1%0#8,9-;3 #:2,",55=C 

?"%H#0,>). U0< #:2,",5#> ?% GPS -",16 "3:",:= # ?"%H#0B5=, 

.#34"322= 9-"%<-9< 9 68,-%2 0#5,>5%4% "399-%<5#< 2,@.6 

?%90,.%;3-,0B5=2# :%5.#"%;35#<2#. +"3H#1# %$5%;0<D-9< ?% 

53@3-#D 53;#437#%55%> 15%?1# Enter 53 P!P (;5#:6 ?35,0# P!P, ?% 

9,",.#5,). 
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8.3.5. DB2S7569<86 >B6H9:2;?6476 H244LC 

 

 
 
 

U355=, :%5.#"%;35#> ?",.9-3;0<D-9< ; 4"3H#8,91%2 ;#., ; ",30B5%2 

;",2,5#. !"# #:2,",5## ?% GPS -",16, -31@, %-%$"3@3,-9< -",1. 

E:2,",55%, :538,5#, ; 1%51",-5%> -%81, 2%@5% 6:53-B, 53@3; 9-#069%2 ; 

/-%> -%81,. !"# .%04%2 53@3-## 9-#0693 ?%<;0<,-9< 1%5-,19-5%, 2,5D. 

'538,5#< F130= "399-%<5#> %-%$"3@3D-9< ; 2,-"3C. N 0,;%2 5#@5,2 640, 

"3$%8,> %$039-# "39?%0%@,53 15%?13 :3?6913 #:2,",5#< (Measure). 

 

8.3.6. '8CB246476 7 32NBF3<2 H244LC 

*%C"35,5#, # :34"6:13 .355=C :%5.#"%;35#> .%9-6?53 8,",: %95%;5%, 

2,5D (; 0,;%2 5#@5,2 6406 /1"353) ?"#0%@,5#<. 

 

8.3.7. D8BG576 <?2;7A7 

8.3.7.1.1. R%1%;3< 15%?13 P!P – 15%?13 :3?6913 #:2,",5#<. 

8.3.7.1.2. M3;#437#%55=, 15%?1# (9-",01#) P!P – ?%:;%0<D- 

69-35%;#-B -,16A6D ?%:#7#D #:2,",5#<. 
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8.3.7.1.3. S,5-"30B53< 53;#437#%553< 15%?13 – 2,5<,- 4"3H#8,91%, 

?",.9-3;0,5#, .355=C .0< -,16A,> ?%:#7##. 

8.3.7.1.4. 4 15%?1# 5#@5,> ?35,0# P!P – 1"3>5#, #9?%0B:6D-9< .0< 

?,",C%.3 2,@.6 .#30%432# 539-"%,1, ;56-",55#, – .0< 

#:2,5,5#< -,16A,> 839-%-=. 
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*B7?8V6476 1 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

       L#9. 1.1. P5%?13 6?"3;0,5#<.     *C,23 ?"#57#?#30B53<. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

L#9. 1.2. P3$,0B 8-,5#< RS 232.     *C,23 ?"#57#?#30B53<. 
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!"#0%@,5#, 2 
*+'*),! 

 
I??3"3-6"3 ()*, #5;,5-3"5=> 5%2," _________________, 9%%-;,-9-;6,- 

-,C5#8,91#2 690%;#<2 # ?"#:5353 4%.5%> .0< /19?063-37##. 
 
 
 
 

U3-3 ;=?6913 ___________________________. 
 
 
 
 

!",.9-3;#-,0B E59-#-6-3 5,H-,43:%;%> 4,%0%4## # 4,%H#:#1# *K LIM 
                                     ________________________________________ 

 
!",.9-3;#-,0B '313:8#13 _________________________________________ 
 
 
I??3"3-6"3 5, 9%.,"@#- ."34%7,55=C 2,-300%;. 


