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%D'+'?" !'&898'" 2,3" )'" 7+-" #310&8%5" %$7(0*015" ;DD'918*)2B" %8%1',2" 0*1$,01870E88"
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*+',-" )0" #+$'918+$*0)8'6" 0" 109.'" 8" *" E'&$ , )0" ,048)$%1+$81'&5)$'" #+$87*$(%1*$?" G"

#$,$H5B" #'+%$)0&5)$>$" 9$,#5B1'+0" %$7(0B1%-" #+$>+0,,)3'" #09'13" I%8%1',3"

#+$'918+$*0)8-" CAD/CAE/CAPP/CAMJ6" 9$1$+3'" #$7*$&-B1" " ,09%8,0&5)$" 2#+$%1815"

+0:$12" /'&$*'90" *" &B:$=" %D'+'" .87)'('-1'&5)$%186" *" /0%1)$%18 – #+$87*$(%1*'))$=?"

K*1$,01870E8-" #+$'918+$*0)8-" *" )04'" *+',-" 70)8,0'1" $%$:$'" ,'%1$" %+'(8"
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1+':$*0&8" ,$)$1$))$=" 8" ($&>$=" +0:$13. G'=/0%" %10&$" *$7,$.)$" +'4815" #+8" #$,$H8"

9$,#5B1'+0"70"9$+$198="#+$,'.21$9"*+',')8?

O0.($'" #+'(#+8-18'" 8,''1" %*$=" $+>0)870E8$))3=" %$%10*6" 9$1$+3=" $#+'('&-'1"

#$+-($9" 8" *708,$('=%1*8-" #$(+07('&')8=" ,'.(2" %$:$=?" @1$" ,$.)$" #+'(%10*815" *" *8('"

$+>0)870E8$))$=" %1+2912+3?" P8#$*0-" $+>0)870E8$))0-" %1+2912+0" #+'(#+8-18-" 8"

%1+2912+0"QL1('&0">&0*)$>$"8).')'+0R"#+'(%10*&')3")0"+8%? S"8"+8%? 2.
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)$+,8+$*H898?" P'<)$&$>0,8" $%2H'%1*&-'1%-" D$+,8+$*0)8'" 1'<)$&$>8/'%9$=" ,$('&8"

87('&8-6" %8)1'78+$*0)8'" %1+2912+3" PV" 8" '>$" $%)0H')8'6" )$+,8+$*H890,8" –

)$+,8+$*0)8'"PV?"C'$:<$(8,$"$1,'18156"/1$"+0:$10")$+,8+$*H890")0#+-,2B"70*8%81"$1"

+0:$13"1'<)$&$>0?"T0%/'1")$+,3"*+',')8",$.'1 :315"#+$87*'(')"1$&59$"#$%&'"1$>$6"909"

1'<)$&$>" 70#$&)8&" ,0+4+21)2B" 90+12" I*)'%" *" )''" *%'" 1'<)$&$>8/'%98'" $#'+0E886"

#+8%21%1*2BH8'" *" 1'<)$&$>8/'%9$," #+$E'%%'J?" V'+'(0/0" ,0+4+21)3<" 90+1" 8" (+2>$="

1'<)$&$>8/'%9$=" ($92,')10E88" $1" 1'<)$&$>0" 9" )$+,8+$*H892" 8" )0$:$+$1" /0%1$"

#+$8%<$(81" )'" )0#+-,2B6" 0" #$%+'(%1*$," 0+<8*0?" P09" .'" )'$:<$(8,$" $1,'18156" /1$"

Q)$+,8+$*$/)0-R" 8)D$+,0E8-" 8,''1" $/')5" *0.)3=" <0+091'+" (&-" *%'>$" #+'(#+8-18-" *"

E'&$,6"109"909"8,'))$")0")'W"$#8+0B1%-"#+8"#+8)-188"9&B/'*3<"+'4')8="$"#+$87*$(%1*'"

87('&8-"1098'"$1('&3"909X"D8)0)%$*3="8"#&0)$*$-;9$)$,8/'%98=6"0"109.'"$1('&3"%:310"8"

,01'+80&5)$-1'<)8/'%9$>$"%)0:.')8-?"

L%)$*)$=" D2)9E8'=" 1'<)$&$>8/'%9$>$" $1('&0" -*&-'1%-" #+$'918+$*0)8'" PV.

G1+2912+)0-"%<',0"#+$'918+$*0)8'"PV #+'(%10*&')0")0"+8%? 3.

T8%? Y?"G1+2912+)0-"%<',0"#+$'918+$*0)8'"PV

Z%<$(-" 87" +8%? Y6" D$+,8+$*0)8'" 1'<)$&$>8/'%9$=" ,$('&8" IPA) 87('&8-"

$%2H'%1*&-'1%-" )0" $%)$*'" 9$)%1+291$+%9$=" ($92,')10E8=" IO[J6" %$7(0))$=" *"
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$#+'('&')0" E'&5" 'W" #$%1+$')8- 8" 1$/90" 7+')8-?" a'&5B" #$%1+$')8-" (80>+0,,3" -*&-'1%-"

*3-*&')8'" D2)9E8=" *<$(-H8<" *" #+$E'%%" #+$'918+$*0)8-" PV" 8" $#+'('&')8'" 8<"

*708,$%*-7'=6"(&-"(0&5)'=4'="+07+0:$198"GKVT-PV"87>$1$*&')8-"87('&8=?"P$/90"7+')8-X
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T8%? _?"M2)9E8$)0&5)0-"%1+2912+0"#+$E'%%0")$+,8+$*0)8-"PVX"U-$="2+$*')5"

('9$,#$78E88

L:b'9136" %*-70))3'" %" #+$'918+$*0)8'," PV" $#'+0E88" 109.'" ,$.)$" #+'(%10*815" *"

*8('"(80>+0,,3"9&0%%$*6"*3#$&)'))$="*")$10E88"UML (Unified Modeling Language), #+8"

,$('&8+$*0)88" $:b'91)$-$+8')18+$*0))3<" %8%1',? C0" 1098<" (80>+0,,0<" #$9073*0'1%-"

,)$.'%1*$" 9&0%%$*6" 8)1'+D'=%$*6" 9$$#'+0E8=" 8" $1)$4')8=" ,'.(2" )8,8?" [80>+0,,3"

9&0%%$*" 8%#$&572B1%-" (&-" ,$('&8+$*0)8-" %1018/'%9$>$" *8(0" %8%1',3" %" 1$/98" 7+')8-"

#+$'918+$*0)8-?" GB(0" #$" :$&54'=" /0%18" $1)$%81%-" ,$('&8+$*0)8'" %&$*0+-" %8%1',36"

9$$#'+0E8=" 8" %<',?" [80>+0,,3" 9&0%%$*" *0.)3" )'" 1$&59$" (&-" *8720&870E886"

%#'E8D8E8+$*0)8-" 8" ($92,')18+$*0)8-" %1+2912+)3<" ,$('&'=6" )$" 109.'" (&-" #+-,$>$" 8"

$:+01)$>$" #+$'918+$*0)8-" 8%#$&)-',3<" %8%1',? L:H0-" (80>+0,,0" 9&0%%$*"

1'<)$&$>8/'%98<"#+$E'%%$*"87>$1$*&')8-"87('&8="$()$>$"9&0%%0"8"#$(%8%1',3"$:+0:$198"

(0*&')8',"#+'(%10*&')3")0"+8%? N"8"+8%? 8.
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T8%? 7. L:H0-"(80>+0,,0"9&0%%$*"1'<)$&$>8/'%98<"#+$E'%%$*"%8%1',3

T8%? 8. [80>+0,,0"9&0%%$*"#$(%8%1',3"$:+0:$198"(0*&')8',

[80>+0,,3" 9&0%%$*" $:b'91$*" #+'(%10*&-B1" %$:$=" %1018/'%92B" 9$,#$)')12"

8)1'&&'9120&5)$=" %8%1',3" #+$'918+$*0)8-?" [8)0,8/'%98,8" 9$,#$)')10,8" -*&-B1%-"

,'1$(36"*%1+$'))3'"*"9&0%%3"$:b'91$*?"C0"+8%?c"– ;1$"+07&8/)3'",'1$(3")$+,8+$*0)8-?"



A$&$('.)3=")02/)$-1'<)8/'%98="*'%1)89"MGNN-51038

!" 8)1'&&'9120&5)3<" %8%1',0<" ;18" ,'1$(3" :078+2B1%-" )0" :070<" 7)0)8=6" (&-" %$7(0)8-"

9$1$+3<")'$:<$(8,$"8%#$&57$*015"8)%1+2,')10&5)3'"#+$>+0,,)3'"%+'(%1*0?

!" )04'" *+',-" %2H'%1*2B1" #+$>+0,,)3'" #+$(2913" %','=%1*0" Sprut (SprutCAD,

SprutCAM 6" defghij6" kljgmfn6" kljgmkmoplJ" 8" %+'(%1*0" +07+0:$198" GKVT" Ikljgm6" kljgmq6"

kljgmrq6" kljgmstu6" kljgmvunjtJ6" +07+0:$10))3'" 9$,#0)8'=" QGVTwP-P'<)$&$>8-R?" !"

)04'="%1015'":2('1"+0%%,01+8*015%-"%8%1',0"QSprutExPro».

«SprutExPro» - 8)%1+2,')10&5)0-" %+'(06 9$1$+0-" #$7*$&-'1" )'#+$>+0,,8+2BH8,"

%#'E80&8%10,"9$,#5B1'+878+$*015"7)0)8-"(&-"+'4')8-"9$)%1+291$+%9$-1'<)$&$>8/'%98<"

70(0/6" 0" 109.'" 2#+0*&-15" 8).')'+)3,8" (0))3,8" 8" +'4015" #+$:&',36" )'" #+8:'>0-" 9"

#+$>+0,,8+$*0)8B" )0" -739'" *3%$9$>$" 2+$*)-?" !" ;1$," 8" '%15" $%)$*)$'" #+'8,2H'%1*$"

8%#$&57$*0)8-" 8)%1+2,')10&5)$=" %+'(3?" G8%1',0",$.'1" 8%#$&57$*015%-" 909" 0*1$)$,)$6"

109" 8" *" %$*$92#)$%18" %" %8%1',$=" GVTwP-PV. L:H8=" ;9+0)" %8%1',3" QSprutExPro»

#+'(%10*&')")0"+8%?9.

T8%? x?"L:H8=";9+0)"%8%1',3"QSprutExPro»

O09"*8()$")0"+8%?" x6" **'+<2" ;9+0)0"+0%#$&$.')0" QL%)$*)0-"#0)'&5R"%8%1',36" *)872"

;9+0)0")0<$(81%-"%1+$90":3%1+$="#$(%90798"#$"D2)9E8$)0&5)3,";&',')10,";9+0)0?"V+8"

)0*'(')88"290701'&-",348")0";&',')1";9+0)0"I9)$#926"#$&'"**$(06"%#8%$9"8"1?(?J6"*"%1+$9'"

#$(%90798"$1$:+0.0'1")07)0/')8'";1$>$";&',')10?"!"$9)'"QL:H8="G&$*0+5"F073"y)0)88R"

#'+'/8%&-B1%-" *%'" %*$=%1*0?" !" $9)'" QK%%$E8018*)3'" %#8%98R" #'+'/8%&')3" )07)0/')8-"

%*$=%1*6" 9$1$+3'" 8,'B1" #'+'/8%&'))3=" %#8%$9" 7)0/')88" #+8" **$('" (0))3<?" !" $9)'"

QA$(2&8 Z).')'+)3<" y)0)8="F073" y)0)8=R" #'+'/8%&')3" *%'",$(2&86" *<$(-H8'" *" ;1$1"

%#8%$9?
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!" 8)%1+2,')10&5)$=" %+'('" QSprutExProR" 8%#$&57$*0)" ,'1$(" ;9%#'+1)$>$"

#+$>+0,,8+$*0)8-6"$:b'(8)-BH8="&2/48'"90/'%1*0"$:b'91)$-$+8')18+$*0))$>$"#$(<$(0"

8" ;9%#'+1)3<" %8%1'," 8%92%%1*'))$>$" 8)1'&&'910?" V+8" ;1$," #+8,')-'1%-" #+$%1'=48="

-7396" $%)$*0))3=")0" #+0*8&0<6" 70#8%3*0',3<" %" #$,$H5B" $>+0)8/'))$>$" '%1'%1*'))$>$"

-7390?"P098'"#+0*8&06")073*0',3'",$(2&-,8"7)0)8=6"#+'(%10*&-B1"%$:$="$:b'91-D2)9E88"

%" *<$()3,86" *3<$()3,8" 8" 2#+0*&-BH8,8" #'+','))3,8?" M2)9E88" +'0&872B1%-" %"

#$,$H5B"+07&8/)3<",'<0)87,$*6"*"1$,"/8%&'"+0%/'1$*"#$"D$+,2&0,6"*3:$+'"(0))3<"87"

,)$>$*<$($*3<" 10:&8E6" *3:$+'" (0))3<" 87" &$90&5)3<6" 0" 109.'" %'1'*3<" :07" (0))3<6"
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