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ABTOp PaspaboTar

» MecTo XpaHeHHs NPoeKTHLIX AaHHLX

" HMcnonHeHHs

» [paea pocryna

' HacTpoukM

' MCTOPHA M3MEHEHWIA

¢ CxeMBl HMEHOBAHMA | 1POEKTHLEY AaHHLIX

4%$/1*, 11. J*2-(1%" 1*5*7* 6#".)(

N-"1)%D%.(E%*11(& .(#)( 6#)( 6*?25*2&") 2(-0A $5*3$)5( 6#*"), (
200 $*2-(A -*.10"1)>, 5C-&+%" 5 $)#.)/# 6#+")(.

28& #'-()%H#*5(1%8& $5%,$)5 6#")( 1™*=C*%0* 1( 5.2(-" C:#*")E
55"$)% )#'=/"0>" -(11>" 5 6*2&:

N CNO& 6#*".)(E3N3%7?0"1%)A %0& 6#*".)(;

N C'(%0"1*5(1%" %7?-"2%&E3N355"$)% 1(%0"1*5(1%" %?-"2%&, *)*#*" =/-")
%$6*2A?*5()A$& 6#% ?2(6*21"1%% *$1*51*, 1(-6%%$% @"#)"'<( $C"0>,
0#%=/)%51*7* $*$)(5( 6"@()1*7* /?2(;

N CQ=*?1(@"1%" %?-"2%&E3N355"$)% -"E%O0(2A1>, 1*0"# %2% -#/7*, *-,
H%D#, 64#%$5*"11>, #(?#(=()>5("0*0/ %7?-"2%l!;

N C:'"#5. 6#%0"1&"0*$)AE3N355"$)% *=*?1(@"1%"  $**)5")$)5/I+"7*
-*./0"1)(, 5 *)*#*0 56"#5>" 2(6%$(1 -(11>, -*./0"1) (6* FQIPE2.104);

N CV%)"#(E3N3/.(20A #'.5%?%) *1$)#.)#$x7* -*/0"1)( (*062".)(

F1S)#)*H#$.%C -*/0"1)*5) 1( %?-"2%", $*%)5")$)5/1+%, $)(-%% "7*
H(PH(=").%;
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N CO5)*#E3N355"$)% D(0%2%| #(?#(=*)@%.(, *)*#(& =/-") %$6*2A?*5)A$&
6#% ?(6*21"1%% *$1*51*, 1(-6%$% @"#)"<( $C"0>, ()#%=/)%51*7* $*$)(5(
6"@()1*7* 1?2(.

aTa MHAWKALIMMK
HanMeHoBaHKe H30enuA aTa MHAWKALIMMK
O803HaYEHHE M3OENHA
Meps. NPMMEHAEMOCTh

Nurepa

ARTOp MeaHoe

 MecTo XpaHeHWs NPOeKTHBIX AaHHLIX

w AcnonHesMa

» [paea gocmyna

» HacTpolkM

' ACTOpPHA HIMEHEHMIA

' CxeMbl MMEHOBIHMA N POEKTHBIY AaHHbIX

CoxXpaHHTE
4%3$/1*. 12. M(6*21"11(& %-"1)%D%.(E%*11(& .(#)( 6#*".)(

| #($.#>5('0%, *=2($)% C9"$)* C#(1"1%& -(11>CE 0*<1* 6#*$0*)#")A
6(6.%, 5 F)*#>" =/-[) $*CH(1"1> D(,2 6#*".)(, "7* #'?"#51>" *6%%, ( )(.<" 5$"
G.$6*#)%#/'0>" D(,2> ($0. #%S$/1*.E1R

" MecTo XpaHeHWA NPOEKTHLIX AaHHLIX

4%%$/1*. 13. Q=2($)A C9"$)* C#(1"1%& -(11>CE

* 0% 2@ (1% /$)(1(52%5(")$& 6/)A <I"I#" $%8&'%"(()> * Projects *
<M+ J0( 19%&0#1"> . 1* 56*$2"-$)5%% D(,2 6#")( 0*<1*

17



6"#'1"$)% 5 2I=*" /-*=1*" 0"$)*. | )(*0 $2/@(" 6(6.(  Recovery -2& C#(1"1%&
#'2"H51>C *6%, 6#*")(, .(. % 5$" 1"*=C*-%0>" 6*-6(6.% -2& G.$6*#)%#/"0>C
D(,2*5, =) $*2-(1( 5 )*, 6(6.", 5 *)*#/| =>2 6"#"1"$"1 D(,2 64#*")(.

% 2(5"#H"1%] #'-()%#*5(1%& 1(<OA 1( .1*6./ CI*CH(1%)AE.
IB>D:A9?> :0N028&, ?21(@"1%" 5 *)*#>C =>2* %?0"1"1*, 1* 1"

=>2% $*CH#(1"1*, 6*0"@()$& ?1(@.0 C*E, ( $(0* ?1(@"1%" 5 1%C 5>-"2"1*
<Y6#1>0 J#$%50.

lNpoekT® | Cxema  [edaTHbid y3en +

Mnata HHAMKALMK
HaMMEHOBAHKUE MIQENHA MnaTa WHAWKALKMK
OG03HAYEHHWE M3NENWA MHHOW. 12345

MNepe. NPHMEHREMOCTE

4%$/1*. 14. 2", $*-"#<(+" 1"$*CH(1"11>" %?0"1"1%&

4.2."9F049 3 20/.D:?49D> 5B0:/49

| G+ )" B6*2A%5()"2A8.%" -(11>" #(?-"2"1> 1( $C"0> % 6"@()1>" /22>,
(11" 0"<-/ $)#.)/#1>0% G2"0"1)(0% 6#*".)( $.5*?1>0 *=#(?*0 $5&?(1> -#/7
$ -#/7*0.

4.2.1. -08297>: 3I:DE

128 $%?-(1%8& 1*5%7* -*/0"1)( )%6( CIC"O(E 1"*=C*-%0* 1(<()A 1( $%05*2
C62ISE $6#(5( *) 5.2(-.% C:#*")E. | #($H#>5H"0$& $6%$." 1*5>C -*./0"1)*5
5>=#()A )%6 CJIC"O(E.
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4%$/1*. 15. K*0(1-( $*?-(1%8& 1*5*7* -* /0"1)(

! #(:*@"’ *:2($)% *)-#*")$& 52('( $ %-"1)%D%_(E%*11*’ .(#)*’ $C"0>,
$*-"H<(+", 6"#'@"1A $5*,$)5 -*./0"1)(.

JC"0( 5 6#*".)" 0*<") =>)A *-1*7* %7? -5/C )%6*5, *6#"-"2&"0*7* 5 $5*,$)5"
CP%6 $C"0>E $ 6*0*+Al 6"#".21@()"2",:

N C83 (JC'0( G2".)#%@"$.(& 6#%1E%6%(2A1(&)E;
N C84 (JC'O( G2".)#%@"$.(& $*"-%1"1%,)E.

W($)A $5%$)5 -*/0"1)( (5)*00%@"$.% 2(6*21&")$& -(11>0% $ 5.2(-.%
C:#")E. B )(.%C 6*2", 6#9% $*?-(1%% -*./0"1)( 5.21@"1 6(#(0")# CM(6*21&)A
(5)*00%@"$.%E:

N C'(%0"1*5(1%" $C"0>E3N3?(6*21&"$& -(11>0% %? $5*$)5( 6#*".)(
C'(%0"1*5(1%" %?-"2%&E.

CQ=*?1(@"1%" $C"0>E3N3?(6*21&")$& -(11>0% %? $5%$)5( 6#*".)(
CQ=*?1(@"1%" %?-"2%&E $ -*=(52"1%"0 $/DD%.$(, $**)5")$)5/I+"7* )%6/
$C"0> (83 %2% 84);

C:"#5. 6#%0"1&"0*$)AE3N3?(6*21&")$& -(11>0% %? $5%,$)5( 6#*".)(
CQ=*21(@"1%" %?-"2%&E, 5 *)*#*0 56"#5>" ?2(6%%$(1 -(11>, -*./0"1) (6*
FQJPE2.104);

CA(?#(=*)(2E3N3?(6*21&")$& -(11>0% %? $5*,$)5( 6#*".)( CO5)*#E.

2t

2t

2t

! B >D : A9 ? > ONA"$"1%" 6#(5* 1( 5.2(-" C#*")E
(5)*00%@"$.% *=1*52&") 6*2& 1( 5.2(-." CJC"O(E, -2& *)*#>C 5.21@"1
6(#(0")# CM(6*21&)A (5)*00)%@"$.%E.

T$2% )#'=/"$& [.(20A $*=$)5"11*" 21(@"1%" 5 .(*0-2%=* %?
5>H"6"#'@%$2"11>C 6*2",, )* -2& G)*7* 6*2& 1"*=C*-%0* *).21@%)A 6(#(0")#
CM(6*21&)A (5)*00)%@"$.%E. :#% G)*0 6*2", 21(@"1%" 5 *)*#*0 =>2* %?0"1"1*, 1*
1" =>2* $*C#(1"1*, 6*0"@(")$& ?1(@.*0 C*E, ( $(0* ?1(@"1%" 5>-"2&")$& <%#1>0
J#$%5*0 ($0. #%$/1*.E1R
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4%$/1*. 16. *2", $*-"#<(+™ 1"$*CH(1"11>" %?0"1"1%&

P(<" 1( 5.2(-" CJC'O(E 6#% 1™=C*-%0*$)% ?2(6*21%)A #".5%72%)>,
KPS =) %$6*2A*5()ASE 6#% D*HO%HS5(1%% *$1*51%, 1(-6%$% @"#)"<(

$C"0>:

21

2t

N
N

C:#*5"#%2E3N355"$)% D(0%2%]| 64#*5"#&I+"7*;

CP. *1)#.E3N355"$)% D(0%2%| 2%E(, *$/+"$)52&I+"7* )'C1%@"$.%,
FLH#R2A;

C;*6. 6(#(0")#: NO&/M1(@"1%"E3N36*2& 55*-( -2& $5*=*-1>C 7#(D 10 % 11
*$1*51*, 1(-6%$%;

C'. *1)#.E3N355"$)% D(0%2%]| 1*#0* *1)#*2"#(;

CB)5"#-%2E3N355"$)% D(0%2%l /)5"#<-(I+"7* 2%E(.

| *=2($)% CB6#(52"1%" 2%$)(0%E 6#"-$)(52"1( )(=2%E( 2%$)*5 $C"0>,
V(& 6*25+28"):

N

21 20 2

M(-0A  2%S$) -#/7*, 1*0"# %2% %0&3N3-5%*1>0 +2@*0 5
$%%)5")$)5/1+"0 6+2" 1/<1*7* 2%$)(. Q)#"-(.)%#*5(5 1/<1*" ?21(@"1%"

5 )(=2%E", 1"*=C*-%0* 1(<()A .2(5%H/Enter , @)*=> 6*-)5"#-%)A 55*-.
*=(50)A 1*5>, 2%$)3N31(<()%"0 1( .1%6./ C;*=(5%)AE.

B-(2%)A 5>-"2"11>, 2%$) $C"0>3K31(<()%"0 1( .1*6./ .

MH'0"$)%)A  5>-"2"11>, 2%$) 55"#C/51%? 5 $6%$."3N31(<()%"0 1(
1*6./ Gl %298

P(.<" 5 *=2($)% CB6#(52"1%" 2%$)(0%E 5*?20*<"1 %06*#) 2%$)( $C"0> %?
Altium Designer;2& G)*7* 1"*=C*-%0*:

1. '(<OA 1( .1*6./ CNOG*#)E.
2. I>=#()A D(,2 $ #($H%#"1%"0.SchDoc.
3. Q).#")$& *.1* C'($)#*,.% %06*#)(E ($0. #%$/1*.E1), 5 *)*#*0:
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g.

HacTpoiku nmnopTa

4%$/1*. 17. Q.1* C'($)#*,.% %06*#)(E

M(-)A %0& -2& %06*#)%#/"0*7* 2%$)(.

I>=#O)A #(?20"# 2%3$)(: (5)*00%@"$.%, (C:* %$)*@1%./E) %2%
6*2A2*5()"2A%$.%, (CM(-)AE).

#% 5>=H" 6*2A*5()"2A$.x7* #(20"#( 2%3$)( 1.(?0A D*#0()
2%$)( 5 $6%3$." CL*#00E %2% 5>=#()A C:*2A?*5()"2A$.%,E %
2(-0A #(20"#> 2%3$)( 5#/@1/1 5 6*2&C CX%#%1(E % C!>$*)(E
#(?0"#> ?(-(1)$& 5 00).

d. B.(?0A *#%"1)(E%I 2%$)(.
e.
f. 1>=#()A D*#0/ -2& *$1*51*, 1(-6%$%.

I>=#0A #()1*$)A #(20"#*5 2%3)(.

'(<OA 1( .1*6./ CNOBG*#)E.

4. 1 )(=2%E/ 2%$)*5 $C"0> =-") +=(52"1 1*5>, 2%$), ( 5 =%=2%"*)"/
*06*1"1)*5 =/-/) -*=(52"1> *)$/)$)5/1+%" *06*1"1)>, *)r#>"
6#"-$)(52"1> 1( %06*#)%#5(11*0 2%$)".

% 2(5"#H"1%I #"-()%#*5(1%& 1(<OA 1( .1*6./ CI*CH(1%)AE. */0"1)

/") #(20"+"1 5 -

ST GHE)(, (T 2%$)> i) 6#'-$)(52"1> 5 -"#'5" $C"0>.
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Mpoext | Cxema MewaTHbiW y3er

» 0BWwmMe NapaMeTpel

TN cxemel

HavmMeHoBaHME CXEMBI

0Bo3HaAYEHME CXEMb
epE. NPUMEHASMOCTE

Paspabotan

pPoBEpAS

YTeepours

> [Opyrie NnapaMeTpbl

» YnpaeneHue nuctamu

# Homep  MmM=

MMnopT

4%$/1*. 18. M(6*21"11(& .(#)( $C"0>

4.2.2. -08297>: 5:A9470C0 .869

28& $*2-(1%8& 1¥5+7% *1$)#.)#$*7* *=U")( C:"@()1>, /?"2E 1"*=C*-%0*
1(<QA 1( $%05*2 C62ISE 5 6#(5*, @($)% 5.2(-*. -*./0"1)*5. | #($.#>5H"0$&
$6%3$." 1*5>C -*./0"1)*5 5>=#()A )%6 C:"@()1>, /?"2E.




v O6Wwme napaMer

MeyaTHLIA y3en

YETYpa W3AenHa

NepeyeHs INEMEHTOB
HaWMMEHDBAHWE CHEMb
Cneynguiauma

ME CHEMBL | YepTEN

4%$/1*. 19. K*O(1-( $*?-(1%& 1*5*7* 6"@()1*7* /22(

| %) #>5H" $& 5.2(-" C:"@()1>, /?"2E 5 *=2($)&C 6(#(0")#*5 C:"@()1>,
172E % C@0L1(& 620(E 6* /02@(1%l 6*2& (5)*00%@"$.% ?(6*21&I)$&
-(11>0%, $*=#(11>0% $ 5.2(-.% C:#*")E, #0" 6*2", C'(%0"1*5(1%" :E %
CQ="21(@"1%" ::E -2& 6"@()1*, 62()>. *2A?*5()"2A 0*<") 55"$)% $*=$)5"11>"
-(11>", %).21@%5 5 Y#"=/"0>C 6*2&C 6(#(0")# CM(6*21&)A (5)*00%@"$.%E.

Il B>D: A9 ? > :0N@2" C'(%0"1*5(1%" :E (5)*00%@"$.%
?2(6*21&")%$& 5 $%)5"%$)5%% $ FQIPE2.417-91. :*2" CQ=*?1(@"1%" :E
1"*=C*-%0* ?2(6*21%)A 5#/@1/1.

w [eyaTHoik y3en

WHOKW.123456.701

49%$/1*. 20. M(6*21"11(& .(#)( 6"@()1*7* 122(

o+ 2(5"#H"1%I #"-()%#*5(1%& 1(<OA 1( .1*6./ CI*CH(1%)AE. ;*/0"1)
=/-") #(?0"+"1 5 -"#"5" 64#*")( 1( H*51" $5*"7* 6"@()1*7* /?2(.
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4.2.3. -0829?7>: <6:/4B0??0H 34B./4.BE >82:6>;

2& $*7-(1%& 1*5*7* -*/0"1)( )%6( C82")#*11(& $)# . )#H( %?-"2%&E
(8IN) 1"*=C*-9%0* 1(<()A 1( $%05*2 C62I$E 5 6#(5*, @($)% 5.2(-*. -*./0"1)*5.
| #($.#>5H"0$& $6%3$." 1*5>C -*./0"1)*5 5>=#()A )%6 C82".)#*11(& $)#/.)I#(
%?-"2%&E ($6%%$/1*.E2).

Mpoekt Cxema [ledaTHLIW y3en

YETHRIM y3en
INEKTPOHHAA CTPYKTYPa M3AEnMA
MepeyeHb ANeMeHTos *
Cneywduiaums

Yepréw

4%$/1*. 21. K*O(1-( $*2-(1%8& G2 J#+11*, $)#.)H> %?-"2%8&

IB>D:A9?> :0NBIN 1" *=#(<(")$& 5 $)#.)#" 64 )( (.
$)-"2A1>, */0"1), ( CH(1%)$& 5 .(#)" 64#*")(.

| %) #>5H" $& 5.2(-" C82")#*11(& $)H#.)H#( %?-"2%&E 6#"-$)(52"1(
)(=2%E( G2"0"1)*5, $*)5")$)5/1+%C )%6/ 8IN-JC, ( )(.<" B(#(O0")#> G)%C
G2"0"1)*5. Q.1* 6*?5*2&"):

EUaTHBI Y2 SNEKTPOHHAA CTDYKTYPa M3fIEnia

E E E E E E E E E E E EE
1 4 4 =2 a2 =2 a3 3 4 4 3 [&

A%$/1*. 22. J<2-(1%" G2")H#*11*, $)H.)H> %2-"2%&
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N 1 *=2($)% C:(#(0"#>E 5 2"5*, @($)% *.1( 0*<1* *)0")%)A 6(#(0")#>,
KRS =) KH(<"1> 5 -*/0"1)". #% G)*0 5>.21@"1%" 6(#(0")#(
)(.<" $.4>5(") $+%)5")$)5/14%, $)*2="E %? *$1*51*, )(=2%E> 5 6#(5*,
@($)% *.1(._
N K1*6.( MMBN36*?5*2&") 5.21@%)A %2% 5>.21@%)A *)*=#(<"1%" *=2($)%
C:(#(0"#>E.

2t

CF#/66%#*50)A $)#* %E3N36*?75%28") *=U"-%1%)A G2"0"1)> $ *-%1(*5>0
1(%0"1*5(1%"0 5 *1/ $W#*[ #% G)0 5 $)*2=E" CK*?2%@"$)5*E
MH(<(")$& @%$2* *=U"-%1"11>C G2"0"1)*5.

Q=2($)A C:*?%E%%E:

N K1*6.( C:#*$)(5%)AE3N3BH($64#"-"2&") 1%0"#( 6*?%E%, 5 $)*2=E"
C*?E. #% 5.21@"11*0 6(#(0")#" CF#I66%#50)A $)#*.%E
$THI66%H*5(11>0 G2"0"1)(0 6#%$5(%5(")$& *-%1(*5>, 1*0"#
6*?%E%%.

R K1%6.( CI=#*$%)AE3N3$)%#(") 53" 21(@"1%& 5 $)*2=E" C:*?E.

K1%6.( C8.$6#)%#*5()A 5 CSVE3N36%75*28") $*CH#(1%)A )(=2%E/ 8IN 5
5%-" D(,2( 5 D*#0()" CSV.

2t

2t

* 1(<(0%I 1( .1%6./ C8.$6*#)%#*50)A 5 CSVE 5 6*-6(6."  BOM51/)#%
6(6.%, 5 X #$6%2*<"l 6#*"), =-") $*7-(1 CSV-D(2 $ %0"1"0
<2"/(0,&.",/0 /-304/5> <67&-,"80,/0 /-304/5>

4.2.4. #4/BE4>: 20/.D:?401

J*2-(11>" 5 $)H)H 6#")( -*10"1)> *=#(<()$& 1( 6(1"2%
C:#*")>E.

A%S/1*. 23. J)HL)H( 64+ )( 1( 6(1"2% C#*)>E

28& #(=*)> $ -*J0"1)*0 1"*=C*-%0* #($.#>)A $)#.)H#1/ @($)A 6#+")(
($C"0/ %2% 6"@()1>, /?"2) % 6#*%25"$)% -5%,1*, +"2@*. 0>H% 6* 1(%0"1*5(1%l
*.J0"1)( %2% *-1*0/ %2 "T* 2%$)*5.

T$2% *).#>) 2%$) -*/0"1)(, )* =-") $*?-(1( 5.2(-.( $ 1(%0"1*5(1%"0
206$)( % $*-"#<U60*" 2%6$)( *)*=H(?%)$& 5 #(=*@", *=2($)%.
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4%$/1*. 24. Q).#>)>, 2%$) G2" )H%@"$.*, $C"0>

T$2% *).#>) -*/0"1), $*$)*&+%, %? 1"$*2A.%C 2%$)*5, )* =/-") $*?-(1(
5.2(-.($ 1(%0"1*5(1%"0 -*./0"1)( % 5$" 2%$)> -*./0"1)( *)*=#(?&)$& 5 #(=*@",
*=2($)%.

4.2.5. J296:7>: 20/.D:?401

28& [-(2"1%8& -*./0"1)( 1"*=C*-%0* 1(<()A 1( .1*6./ CB-(2%)A -*./0"1)E
5 1%<1", @($)% 5.2(-.% -*.J0"1)( ( #%$/1* E2%
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Y0anuTs 0KyMeHT

4%$/1*. 25. K1%6.( CB-(2%)A -*./J0"1)E 1( 5.2(-." -*./0"1)(

#% 1(<()%% 1( .1%6. *)*=#(?%)$& *.1* $ 6#*$A=*, 6*)5"#-%)A /-(2"1%"
- J0"1)(.

MNoaTeepxaeHne onepauun

9 YOanuTe AOKYMEHT W 2MNd OaHHBIE A3 r'|'.'|f\'_'ll':"l‘ih':l.j

¥AanHTL COrMeHa

4%$/1*. 26. Q.1* 6*)5"#<-"1%8&. /-(2"1%& -*./0"1)(




4.3. -01B9?:?>: 5B0:/401

#*")> 5 9(.$.EDA C#(1&)$& 5 D(,2(C $ #($H%#"1%"0 .prj.

4.3.1. ".A?0: 301B9?:?>: 5B0:/401

28 $*CH(1"1%8& %?0"1"1%, 5 6#*".)" 1"*=C*-%0* 5 0"1] CL(,2E 5>=#(A
*0(1-/ CICH(1%)AE 2%=* 1(<)A *0=%1(E%| .2(5%H cul + s. T$2%
6# 0754908 6"#5*" $*CH(1"1%" 1*5*7* 6#*)(, )* 5 *).#>5H"0$& *.1"
D(,2*5%7* 6#*5*1%.( $2"-/") [.(?0A %0& D(,2(, 5>=#()A 6)A $*CH#(1"1%& 1(
“%$." % 1(<(A 1(.1*6./ CI*CH#(1%)AE.

), RV HS)>, %? D(,2(, 0%<1* $*CH(1%)A 5 -#/7*, D(,2. ;2& G)*7*
1"*=C*-%0* 5 0"1l CL(,2E 5>=#()A *O(1-/ CI*C#(1%)A .(EE. | *) #>5H"0$&
* 1" D(,2*5%7* 6#*5*1%.( $2"-I") [.(?20A %0& 1*5*7* D(,2(, 5>=#OA 6/)A
S*CH(1"1%8& 1( -%3." % 1(<(A 1( .1*6./ CI*CH(1%)AE.

T$2% 1( 6(1"2% C:#")E *).#>)* 1"$X2A* 6#")*5, )#'=/1+%C
$*CH(1"1%&, )* 0*<1* $#(?/ $*CH(1%)A 53" %?0"1"1%& 5* 5$"C 6#*".)(C. ;2& G)*7*
1"*=C*-%0* 5 0"1l CL(,2E 5>=#()A *0(1-/ CJI*C#(1%)A 53$"E 2%=* 1(<()A
*0=%1(E%I .2(5%H ctrl + shift + S.

4.3.2. %140D94>A:3/0: 30829?>: B:8:B1?EIl /05>H

HTH00( (5)00%@"$.% $*7-(") #'?"HEL>" *6%% .(<-*T* ¥).H>)FT*
6#")( $ 6"H%*%@1*$)Al 5 5 0%1/). #% G)*0 $*CH(1"1%" #'?"#51*, *6%%
6HU$CH-%) 5 D*1" ="? 6H"H#>5(1%& #(=*@"7* 6#*E"$S(, ( *$1*51*, D(,2 6#*".)(
*$)(")$& 1")#+1/)>0.

4"2"H51>" *6%% $*CH(1&1)$& 5 6(6./ Recovery 51N#% 6(6.%, 5 *)<#*,
1(C*%)$& D(,2 6#")( $ #(SH®%#"'1%"0 PRI (6* /0*2@(1%I .(<->, 6#*")
CH#(1%)$& 5 6(6."<!I"I#" $%&'%"(()> * Projects * <I"I#" + " JO(
106&0#1">).

4.4. #4/BE4>: 5B0:/401

2& *)#>)%& 6#*")( 1"*=C*%0* 5 0"1l CL(,2E 5>=#(0A *0(1-/
CQ).#>)AE 2%=* 1(<()A *0=%1(E%I .2(5%Hcul + 0. ! *).#>5H"0$& *.1"
D(,2*5*7* 6#*5*-1%.( $2"-/") 5>=#()A D(,2 $ #(SH%#'1%"0 .prj % 1(<QA 1(
.1*6./ CQ).#>)AE.

4.5. N9/BE4>: 5B0:/401

28& (H>)%& 6#")( 1™=CH%0* 1(<OA 6#(5%, .1*6*, 0>H% 1(
1(%0"1*5(1%" 1/<1*7* 6#")( 1( 6(1"2% C#*")>E % 5 *).#>5H"0$&
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*1)".$)1*0 0"11 5>=#()A *0(1-/ CM(.#>)A 6#*".)E ($0. #%$/1*.E2Y.

< B Mnata wignkaymm SanTE MOOST ]

MnaTa meguEayu_MHLW. 12395033

A%S$/1*. 27. :/1.) *1)".$)1*7* 0"11 CM(#>)A 6#*")E

+$2" 5>PH5( -(11%, *O(1-> #THO0( 6* *@"#'-% 2(#>5(") .(<->,
* J0"1), *)1*$&+%6,$& . 5>=#(11*0/ 6#*".)/.

T$2% 5 -*/0"1)(C 6#")( "$)A 1"$*CH(1"11>" %7?70"1"1%&, 6#")
1"*=C*-9%0* $*CH(1%)A 6"#"- 2(#>)%"0 1(<()%"0 $*@")(1%& .2(5%Ctl  + S %2%
5>75(5 *0(1-/ 0"l "#$% & '()*#+,-

#% #@1*0 2(H#>)%% 5.2(-% -*/0"1)( %2% *1( #T#H(00>, "$2% 5
2H55("0*0 -*./0"1)" "$)A 1"$*CH(1"11>" %?0"1"1%8&, H#*TH(00( 6#"-2*<%)
$*CH(1%)A -*J0"1) 6"#"- 2(#>)%"0 ($0. #%$/1* E2R

CoxpaHeHHE HIMEHEHHHA

A%S$/1*. 28. #"-[6#"'<-"1%" 6#% ?(#>)%% -*./0"1)( $ 1"$*CH#(1"11>0% %?0"1"1%&0%

I B>D: A9 ?>:0N@/0"1)> 5 *#>C "$)A 1"$*C#(1"11>"
%?0"1"1%&, 6*0"@"1> 5 $)#/)/#" 6#*")( % 1( $)#*." 5.2(-*. ?21(@.*0 C*E, (
%C 1(%0"1*5(1%" 1( 5.2(-." 5>-"2"1* <%#1>0 H#%D)*0 ($0.#%%$/1*.E29%
#%$/1* E3D
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+ BEJ Apantep USB-RS485*

v B ABBr.123 )_ABBI".123456

2 Mnata nevatHan_ABBI.777

A%S$/1*. 29. V%$) -+./0"1)( $ 1"$*CH(1"11>0% %20"1"1%&0% 1( 6(1"2% C:#*")>E

EdMnaTa mHamkaLmm = [H NMuer_1* X

4%$/1*. 30. V%$) -*./0"1)( $ 1"$*CH(1"11>0% %7?0"1"1%&0% 1( $)#*." 5.2(-*.
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5. "9F049 1 B:29/40B: 3I:D

2& 1(@(2( #(=%)> 5 #"-()#" $C'0 1"*=C*%0* *)#>)A 2%$) -*./0"1)(
)%6( CJC'O(E, -5(<-> +"2.1/5 6* 1(%0"1*5(1%I 2%$)( 5 -"#'5" -*./0"1)*5
6(1"2% C:#*")>E ($0. #%$/1*.E3).

w1 Mnara nHguawgmm

v [ NMnata wigaayn_ WHAW. 12345633

| [ Mucr_1

¢ [EOl Mnata wagueagmn_WHOW.123456

[ Mnara s 77777
| A%$/1%. 31. Q).#>)%" 2%8)( 5 #'-()H#" $C'0

P(.<" 0*<1* -5(<-> +"2.1/)A 6% 1(%0"1*5(1%I $(0*7* -*./0"1)( )%6(
CJC'O(E, G)* 6¥25%2&") *).#>)A -+./0"1) 5 01*7*2%$)*5+0 #'<%0" ( #%$/1*.E3).

ces LSz YOS cesResErEzIHOUS
TTT ‘;“
o
| [ EEEE srocmsermas [ | || BEEET] shoxmsermas 1| | B snocussemsess [

4%$/1*. 32. Q).#>)>, -*./0"1) 5 01¥7*2%$)*5*0 #"'<%0"

FHEK MV=H(<"1%E& 2%$)*5 5 O1¥T*2%$)5H0  #'<060" *6H'-"28&")$&
6*#&-+0 $2"-*5(1%& 2%$)*5 5 *=2($)% CB6#(52"1%" 2%$)(0%E 1( 5.2(-." CIC"O(E
%-"1)%D%.(E%*11*, .(#)> 64" )( ($0. J*?-(1%" $C"0>).

| GHAE"$S" #(=%)> 5 #'-()#" $C'0 -*$)/61> *0(1-> 6*$2"-*5()"2A1¥,

*)0"1> *6"#(E%, (*0(1-( 0"1l C.I0#1,*(2#+/E & C3,4/+!-E %2%
$@")(1%" .2(5%Hctl  + z) % 6*5)*#( *)0"1"11>C *6"#(E%, (*0(1-( 0"1l
C.I0#1,1*(2#+!/E & C5(2,(*!,-E %2% $*@")(1%" .2(5%cul  + Y). Q)0"1( %

6*5)*# *6"#(EY%, 6#*%?5*-96)$& 5 #(0.(C *).#>)*7* 2%3$)(.

5.1. @934BOH/9 040FB9P:?>;

| #(=5@", *=2($)% #'-()*#( $C"0 *)=#(<()$& 2%$) -*.J0"1)( )%6(
CIC'O(E, 6#-1(?1(@"11>, -2& #(?0"+"1%& 1( 1'0 BFQ *06*1"1)*5, 2%%1%,
52(%0*$5&7%, E"6", =/.5"11*E%D#5>C *=*?1(@"1%, G2'0"1)*5, )".$)*5>C
=2* *5 0% 6#%0%)%5*5.
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28 *#-%1(E%% #(?0"+"1%8& % Y*@1*7* 6*?2%E%*1%#*5(1%& G2"0"1)*5 $C"0>

6#960"1&")$& 5$6*0*7()"2AL(& BHE&OMT*2AL(& $7).(. J").( *)*=#(<(")$& )*2A* 5
6#"-"2(C 2%$)( $C"0>.

(@(2* *#-%1() $").% #($6*2+<"1* 5 2"5*0 1%<1"0 /72/ 6#&0*/7*2A1%.(
5 5%-" * #/<1*$)%.

| 21=*, 0*0"1) #(=%)> H(7 $").% 0*<1* %?0"1&)A, %$6*2A?/& .2(5%H/ G.
* 0% 2@(1%I 5 .(@"$)5" H(7( $").% ?(-(1* ?1(@"1%" 2,5 00. N?0"1"1%" H(7(
6#0675*-%)$& 5 $2"-/1+"0 6*#&-."; 2,5 00 Y 5 00 Y 1 00 Y 0,5 00.
Ko#-01(0> JHSH( % )"/+™ 21(@"1%" H(7( $").% *)*=#(<()$& 5 $)#*."
$*$)*&1%& 5 2"5*0 1%<1"0 /72/ *.1( :#*T#(00> ($0. #%$/1* E3R

A%$/1*. 33. Q)*=H#(<"1%" H(7( $").% 5 S)#*" $*$)*&1%&

28 6"#'0"+"1%& 6* #(=*@", *=2($)% #"-(.)*#( $C"0 % /6#(52"1%& 5%-*0
%$6*2A2/1)$& -",$)5%& 0>HAI 5 $*@")(1%% $ .2(5%H(0% .2(5%()/#>:

N #%=206<"1%"/%)-(2"1%" 5%-( 5 6*?%E%%  JHS*#(  ($6*$*=
3N36"#'0"+"1%" 0>H% 56"#'-/1(2(- 6#% 1(<0*0 *2'$" (O#")A",
1%6." 0>H%).

N :#%=2%<"1%"/*)-(2"1%" 5%-( 5 6*?%E%% ./#$*#( ($6*$*= 1)3N35#(+"1%"
*2"$( 0>H% 56"#"-/1(2(- 6#% 1(<()*, .2(5%H" cul .

N :(1*#(0%#*5(1%" 5%-(3N36"#'0"+"1%" 0>H% 6#% 1(<()*, 6#(5*,
1%6.".

N 1"#)%.(2A1(& 6#*#/).( 5%-( 51%7?/55"#C3N35#(+"1%" .*2"$( 0>H%
56"#"-/1(?(-.

N P#%7?2*1)(2A1(& 6#*.#/).( 5%-( 56#(5*/52"5*3N35#(+"1%" *2"$( 0>H%

56"#"-/1(?(- 6#% 1(<()*, .2(5%H" shift .
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4%S$/1*. 34. 4(=*@(& *=2($)A #"-(.)*#( $C"0

W) =>  B(L#(0%H#50A *=2($)A  *=2#( . ™  6"#5*1(@(2A1*0/
6+2+<"10613N37-" 1( 1", *)*=#(<"1 5"$A )"./+%, 2%$) E"2%.*03N31"*=C*-%0*
1(<OA .2(5%H/ Home %2% 5>=#(A 5 72(51*0 0"1l 6/1) 610 & 7!8,  ($0.
#%$/1* E35

Pesaktmpoeanwe  Bug Pasmewenne Mucrpymenter O nporpamme

e 3 HOME ) Fannara uHaukawm X

MNpoeKThH
Bre obbekThl Ctri+PgDown

B 0O B Eg

4%3$/1*. 35. :/1.) CV%S$)E 5 0"1I C!%-E

28 56%$>5(1%8& 5$"C *=U".)*5, #(?0"+"11>C 51" 2%$)(, 5 #(=*@/1 *=2($)A
1"*=C*-%0* 1(<()A *0=%1(E%| .2(5%H Ctrl + PgDown 2%=* 5>6*21%)A 5 0"1|
Cl%-E *0(1-/ C!$" *=U")>E.

5.2. -10H3419 20/.D:?401

T$2% 5 #(=*@", *=2($)% :#*T#(00> *).#>) 2%$) $C'0>, )* 1( 6(1"2%
CJ5*,$)5(E *)*=#(<(1)$& $5*,$)5( -(11*7* 2%$)(.

5.2.1. +/692/9 C#3?017E:E

N CL%2A)#>E3N36*?5+2&") 5>.21@%)A 5*?20*<1*$)A 5>-"2"1%& *=U")*5
*GHI2U L1 )%6( 1( $CUO". o /02@(1%| 5$"  D%2A)#>
5.21@"1>3N3G)* *?21(@("), @)* 1( 2%$)" 0*<1* 5>-"2&)A *=U".)> 2|=*7*
)%6( ="? %$.21@"1%&..
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¢ DUNETPLI

LKIEMEH B
KoMNOHEHTLI Uenw AMC  Metku uenedt  Mopmd  Teker

Mpagmueckre ofbeKTH

4%$/1*. 36. F#/66( CLWG2A)HSE $5*,$)5 -*./0"1)(

IB>D:A9?> :0ONGL1L>" 1($)#*,. % #($6#*$)#(1&I)$& 1(
*).#>)>, 2%$) $C'0> % %1-%5%-/(2A1> -2& .(<-*T7* *) #>)*T* 2%3)(.

CL*#0() % H(=2*1>E3N37#/66( 6(#(0")#*5, *)5"@(1+(& ?( D*#0() %
*D*#02"1%" 2%$)(;

' DopMaT W WabnoHs!

KoHoTpykTop

A%$/1*. 37. F#66( CL*#0() % H(=2*1>E $5*,$)5 -*./0"1)(

N :"#.21@()"2A CK*1$)#.)*#/:*2A?*5()"2A$.%, E3N35>=*#
0'<-/  6*2A?*5()"2A$.%0  H(=2*1*0  D*#0().%  %2%
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2t

]

21 2

21 2

F1$)#/.)*#*0 D*#0().%.

CI(1-(HE3N3S)(1-(#), 6* *)*#*0/ D*#0%#/")$& D*#0().(.
M1(@"1%" CFQJPE $**)5")$)5/") FQJPE4E2.104-2023.
CL*#0()E3N3#(?0"# 2%3%)( -*/0"1)(, 5>=%# %7
6#"-/$)(1*52"11>C ?21(@"1%, 5>6(-(1+"7* $6%$.(.

CX%#%1(E, C!>$*)(E3N36*2&, 6*?5*2&I1+%" ?(-0A )I@1>"
#(20"#> 2%3$)( 5 00 6#% 5>=*#" ?1(@"1%& C:*2A?*5()"2A$.%,E
-2& 6(#(0")#( CL*O(E. T$2% 6(#(0")#/ CL*#0(E 2(-(1* *-1*

%? 6#"-/$)(1*52"11>C ?21(@"1%,, G)% 6*2& *)*=#(<(l) )"./[+%"
#(20"#> 2%3$)(.

CQ#%"1)(E%&E3N37*#%7*1)(2A1(& ((2A=*01(&) %2% 5"#)%.(2AL1(¢
(.1%<1(&) *#%"1)(E%& 2%3$)(.

CK#()1*$)AE3N301*<%)"2A #(?0"#*5 2%$)( 6* FQIPE2.301-68.
K1*6.( [J #&*0 $ 6*2"0 CK#()1*$)AE3N3*).#>5(") *.1*
CJ5*,$)5( 01*<%)"2&E, 5 *)*#*0 6#"-$)(52"1( $6#(5*@1(&
)(E2%E( D*#0()*5 % #(?#'H"11*, #01*$)% -2& .(<-*7*
D*#0()( ($0. #%%$/1* E3R

CeORCTEA MHOMMWTENA

4%$/1*. 38. Q.1* CJ5*,$)5( 01*<%)"2&E

CL*#0(E3N3D*#0( *$1*51*, 1(-6%%$% 6* FQIJPE4E2.104-2023.
CQD*#02"1%"E3N36#% 1(2%@%% *$1*51*, 1(-6%%$% (?1(@"1%"
6*2" CL*O(E *)2%@1* *) CR"? D*#0>E) 6*?5*2&") 1($)#*%)A
r=(<"1%"  $*)5")$)5/1+%C  7THD D*#0().% $*72($1*
FQJPE4E2.104-2023. ;2& G)*7* 1"™*=C*-%0* 1(<()A 1( .1*6./
C'($)#%)AE % *)0")%)A 7(2*@.(0% )" T#(D>, *)*#>" -*2<1>
r=#(<()AS& 1( 2%$)" ($0.#%$/1*.E3N
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HacTpoikn othopMneHna

A%$/1*. 39. '($)H#*,.( *)*=H#(<"1%& T#(D

5.2.2. +/692/9 C!9B9D:4BEE

JE"#<0) $9%3)"01>" BH(OM#> D(,2( 6#*")(, ( )(.<" %1D*#0(E%I *
2(6*21"1%% 6*2", *$1*51*, 1(-6%$% ($04%$/1* E4D
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CucteMHeie  OcH, Hagnuce  MNone30BaTENBCKME

Tun MapameTp HmMA

SCH_DocName WMA QOKYMEHTE CHEMBI

/B
/B
/B
/B
/B
/B
/B
/B
/B
/B

4%$/1*. 40. 1.2(-.( C:(#(0")#>E

| 5"4#C1", @($)% 5.2(-.% 6#"-$)(52"1> .1*6.% D%2AW#( )%6*5 6(#(0")#*5.
7"2.1/5 1( 1/<1>, )%6, 0*<1* *)D%2AH*50A $6%$*., *$)(5%5 5 1"0 *2A*
B(#(0")#> *6#"-"2"11>C )%6*5.

J6%$*. *)*=#(<("0>C 6(#(0")#*5:
N J%8$)"01>" 6(#(0")#>:

N PRJ_ProjectNam@N3%08& 6#*")(, *)*#*0/ 6#%1(-2"<%) 2%$)
$C"0>.

N CurrentDat8N3)"./+(& -().

N CurrentTim&N3)"./+" 5#"08&.

N SCH_DocNan@N3%08& -*./0"1)( $C"0>.

N SCH_SheetNarB8l3%08& )"./+"7* 2%$)( -*./0"1)( $C"0>.

N SCH_SheetModifiedDa8&I3-()( %20"1"1%& )"./+"7* 2%3$)(.

N :(#(0")#> *$1*51*, 1(-6%$%:
N SCH_SheetNumb@iK31*0"# )"./+"7* 2%3)(.

~

N SCH_SheetTotaN3*=+"" @%$2* 2%$)*5 5 6#*".)" $ /@")*0 #(=*)>
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%1$)#/0"1)( C:#*1L/I0"#*5()A 2%$)> 6#*")(E.

SCH_Typ8N3)%6 5>=#(11*, $C"0>: 83 %2% 84.
SCH_Titl8N31(%0"1*5(1%" $C"0>.
SCH_Designat@N3*=*?1(@"1%" $C"0>.
SCH_first_useBN36(#(0")# C:"#5. 6#%0"1&"0*$)AE .(#)>
64" .)(.

21 20 20 2

N SCH_AuthoBN36(#(0")# C4(?#(=*)(2E .(#)> 6#*")(.

N SCH_CheckedBN36(#(0")# C:#*5"#%2E .(#)> 6#*".)(.

N SCH_NContBN36(#(0")# C'. *1#.E .(#)> 68*".)(.

N SCH_TContBN36(#(0")# CP. *1)#.E .(#)> 6#*".)(.

N SCH_Optional Nan®N36(#(0")# C:*6. 6(#(0")#: NO&E .(#)>
64" .)(.

N SCH_Optional Val@N36#(0")# C:*6. 6(#(0")#: M1(@"1%"E
(#)> 61")(.

N SCH_Compar8N36(#(0")# CQ#7(1%?(E%&E .(#)> 6#*".)(.

N SCH_ApprovedBN36(#(0")# CB)5"#-%2E .(#)> 6#*".)(.

5.3. "9F049 3 /0D507?:?49D>

5.3.1. Q>F6>04:/> /0D50?:7401

2& #(=%)> $ *06*1"1)(0% 5 #THO00" -*2<1( =>)A 2(T#H<"1(
=%=2%*)".( .*06*1"1)*5. R%=2%*)".( 6#"-$)(52&") $*=*, 1(=*# *06*1"1)*5, %C
B(#(0")#*5 % 0*-"2", ($0. #%$/1*E4), 5 @($)1*$)%:

N B$2*51>" 7#(D%@"$.%" *=*?1(@"1%& (BFQ)3N37#(D%@"$.%" 6#"-$)(52"1%
*06*1"1)*5 1( 2%$)" $C"0>. ;2& 01*7*$".E%*11>C BFQ -*$)/6"1 5>=*#
$".E%% -2& 6#*$0*)#( % #(?0"+"1%&.

*$(-*@1>" 0"$)(3N3.*0=%1(E%& 7"*0")#%% *1)(.)1>C 62*+(-*. %
#7%C 7T#(D%@"$.%C *=U".)*5, %$6*2A?/"0>C -2& 0*1)(<( .*06*1"1)( 1(
62()/.

3D-0*-"2%3N36#"-$)(52"1%& *06*1"1)*5 5 )#"CO"#1*0 6#*$)#(1$)5" -2&
6#5"#.% 1( 5>6*21"1%" *1$)#/.)%51>C % )'C1*2*7%@"$.%C
*TH#H(1%@"1%,.

2t

2t
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STM32F103RETE

KomnodeHToB: 7

s 5TM32F103RETE

zpaMeTpsl | Moaenw

s 5TM32F103RETE

4%$/1*. 41. 9%-"2% *06*1"1)( 5 =%=2%%*)"." *06*1"1)*5
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5.3.2. RD50B4 F>F6>04:/> Altium Designer

| HTH00" $/+"$)5/") 5*P0*<1*$)A  %$6*2A?*50A  %1)"TH6H5(11>"
=06=206%)".% *06*1"1)*5, $*?-(11>" 5 6#*7#(00" Altium Designer :2& %06*#)(
=06=20%%)" Altium Designess :#*7#(00/ 1"*=C*-%0*;

1. 1>?50A 6/1.) 0"11  "#$% & 94:(*, & ;!<%!(,/1# Altium Designer

®aiin Pegaktwpoeanve Bwg  Pasmewenwe  WMucorpymenter O nporpamme

EdMnaTa meavkaLmy

EubnuoTeka Altium Designs*

A%S$/1*. 42. :/1)) 0"11 L(,2 Y NO6*#) Y R%=2%*)".( Altium Designer

2. I>=#()A D(,2 $ #($H%#"1%"0.IntLib .
3. #% 6*852"1%% $*=+"106& *= /$6"H1*0 %06*#)" =%=2%"%)".% 1(<OA 1(
1*6./ QK.

CraTtyc onepauHH

A%$/1*. 43. *)5"#<-"1%" /$6"HL1*7* %06*#)( =%=2%%)".% *06*1"1)*5

28 =>SMHHT* 6%06$.( L/<L¥T* *06*1"1)( 5 2(TH#I<"11*, =%=2%*)"." 0*<1*
5*$6*2AP*5()ASE $)#**, 6*06$.( 6% 5>6(-(14%0 $6%$.50 5>=*( =%=2%%)".%
($0. #%$/1* E4AN *$2" 55%( $%05*2*5 5 $)#*./ 6*%%.( 1"*=C*-%0* 1(<)A Enter ,
5 #'22A)()" @"7* 6#*%$C*%) 6*%$. $)5")$)5%, 5 1(%0"1*5(1%&C % .()"T*#%&C
*06*1"1)*5.
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KoMnoHEHTE

HaumeHoeaHkue

GRM21IMR72A474KAS5D KoHQeHcaTopbl

4%$/1*. 44. *%$. *06*1"1)( 5 =%=2%*)"." *06*1"1)*5

2& *@%$).% 6*%$F5*7F 2(6#*$( 1"=C*-%0* 1(<OA 1( C.H'$)%.E #&*0 $
(5)00%@"$.% $*2-(11>0 D%2A)#0, $*-"#<(+%0 %$.*0/l 6*$2"-*5()"2A1*$)A
$%05*2*5 ($0#%%$/1* EAR

g
=
a
=
[=]
[ =
5
=

HaumeHoeaHke

GRM21MR72A474KAS5D KoHQeHCaTopkI

4%$/1*. 45. Q@%S$).( #'212A)()*5 6*%$.(

5.3.3."98D:S:?>: /0D507?:?401 ?9 3I:D:
4(?0"$)%)A *06*1"1) 1( $C"0" 0*<1* *-1060 %? $2"-/1+%C $6+$*=+5:

N I>=#(0A *06*1"1) 5 $6%3$." % 1(<QA 1( .1*6./ C4(?0"$)%)AE. BFQ
F06*1"1)( %2% "7* 5>=#(11(& $".E%& =/-") C6#%5&?(L(E . .[#$*#/
0>H%, 6*?5*2&& 5>=#()A 1/<1*" #($6*2*<"1%" -2& -*=(52&"0*7*
*06*1"1)( $ 6#%5&?.%, . $")." 5 $%)5")$)5%% $ )"./+%0 H(7*0 $").%
($0. '(B)#*,.( )=H(<"1%& ). 2& 6%)5"H<-"1%& #(?0"+"1%&
*06*1"1)( %2% "7* $".E%% 1"*=C*-%0* 1(<()A 2"5/l .1*6./ 0>H% 5
1/<1*, y*@." 1( $C"0".

N ;5(<-> +"2.1)A 6* 1(%0"1*5(1%I 1/<1*7* *06*1"1)(. BFQ
F06*1"1)( %2% "7* 5>=#(11(& $".E%& =/-") C6#WS&?(L(E . .J#$*#/

41



0>H%, 6*?5%288& G>=#()A 1/<1*" #($6%2+<"1%" -2& -*=(52&"0*7*
*06%1"1)( %2% "7* $".E%%.

M(<QA 2'5/l .1%6./ 0>H% 1( 1/<1*0 *06*1"1)" 5 $6%$." % 6"#"1"$)%
"TE (0 2%$) $C'0>. 2& 6*)5"H<-"106& #(?0"+"1%& *06*1"1)(
1"*=C*-9%0* *)6/$)%)A 2"5/1 .1*6./ 0>H% 5 1/<1*, }*@." 1( $C"0".

]

| GHE"$SS" #(20"+"1%8& -*$)/61> $2"-/1+%" -",$)5%8& $ *06+1"1)*0:

N '(<0%" .2(5%H% $%&704 6*5*#(@%5(") BFQ 1( 90 7#(-/$*5 6#*)%5
@($*5*, $)#"2.%.

'(<()%" .2(5%H% $%&704$ 2(<()*, .2(5%H", shit 6*5*#(@%5(") BFQ 1(
90 7#(-/$*5 6* @ ($*5*, $)#"2.".

N '(<0%" .2(5%H% X *)#(<(") BFQ 6* *$% X.

2t

(<0%" 2'5*, .1*6.9% O>H% 6*)5"#<-(") 5>=*# #($6*2*<"1%& %
*=(52&") *06*1"1) %2% "7* $".E%I 1( $C"0/. ! $2/@(" 01*7*$".E%*11>C BFQ
64#% #(?0"+"1%% $".E%% . JH#$*# 0>H% C6#%58?>5(")$&E $2"-/1+(& $".E%& BFQ
6* 6*#&-./, ( 6#% -*=(52"1%% 1( 2%$) 6*$2"-1", $".E%% #(?0"+"1%" *06*1"1)(
51*5A 1(@%1(")$& $ 6"#5*, $".E%%. I>=#(11>, *06*1"1) 0*<1* B#H*-*2<%)A
#(20"+0A 1( 2%$)", 6*.( 1" =/-") 1(<()( 6#(5(& .1*6.( 0>H% %2% .2(5%H( Esc.

I B>D: A9 ? > :ONG06*1"1)(0 (5)*00%@"$.% 6#%$5(%5(1)$&
6*2%E%*11>" *=*21(@"1%& 5 6*#&-." -*=(52"1%& %C 1( $C'0. ;(11/1
1/0"#(E%| 0*<1* 6"#"'1(?L(@%)A .(. SH@L/I (%?0"1&& )".$)*5>" 0").%
*06%1"1)*5), )(. % (5)*0()%@"$.% ($0. /0"#(E%& *06*1"1)*5 $C"0> ).

5.3.4. ":29/4>B019?>: 310H341 /0D507:?401

#% 5>-"2"1%% /<" #(?0"+"11*7* *06*1"1)( 1( $C"0" -*$)/61* %?0"1"1%"
"7* $5%,$)5 1( 6(1"2% CJ5*,$)5(E ($0.#%$/1* E4R
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Comment
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Ep

4%$/1*. 46. J5*,$)5( *06*1"1)(

1. 1.2(-.( CO=+%"E:
N *2*<"19%" *06*1"1)( 1( $C"0" 6* *$&0 **#-%1() X % Y.
N B7*2 6*5*#*)( .*06*1"1)( $ H(7*0 90 7#(-/$*5.
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M"#.(2A1*" *)#(<"1%" *06*1"1)(.

F0HEY* 11" *=*21(@"1%".

'(%0"1*5(1%".

Q6%$(1%".

P%6 *06*1"1)(.

4(?-"2 $6"E%D%.(E%%.

NO& *06*1"1)( 5 G2".)#*11*, =(?" *06*1"1)*5 (8KR).

RY%=2%6%)".(-%$)*@1%., *)*#*, 6#%1(-2"<%) *06*1"1).

'%<", 1( 5.2(-" C:(#(0"}#>E, 6#"-$)(52"1 $6%$*. (J#%=/)*5

*06+1"1)( % %C ?1(@"1%,.

'( 5.2(-" CO9*"2%E 6#"-$)(52"1 $6%$*. 0*"2", % BFQ

*06*1"1)( .(. 5 2D-, )(. % 5 3D-%$6*21"1%%. P(.<" 1( G)*,

5.2(-." 6#"-$)(52"1 $6%3$*. $".E%, -2& 01*7*$".E%*11>C BFQ $

5x20*<1*$)Al #(?0"$)%)A 1( 2%$)" 1"#(?0"+"11>" $".E%% 6#%

6*0*+% .1*6.% |[H

2. 1.2(-.( CI>5*+>E3N3$*"#<%) )(=2%E/ 5>5+*5 *06*1"1)(, 7-"
(<-*0/ 5>5%-/ $*6*$)(52"1> 1%0"# % %0&..

5.4. *6:/4AB>A:3/>: OFT:/4E

*$2" #(20"+"1%8& *06*1"1)*5 1( $C'0" 1"*=C*-%0* $*?-0A G2".)#%@"$.%"
$*"-9%1"1%& 0"<-/ %C 5>5*(0%. #% G)*0 $5*=*1>" 5>5*> G2".)#%@"$.%C
*=U" 5 % *06*1"L)*5 *=*21(@"1> H#($1>0 .5(-#()%*0, ( 6#% 5>-"2"1%%
*=U")( 1( $C"0" *6*21%)"2A1* 2"2"1>0% .5(-#(%.(0% *=*?1(@"1> 5>5*->, .
FHES0 /<" 6#%?5"-"1% 6%-.21@"1%" ($0.  #%$/1* E4Y.

A2V 20 20 20 20 20 2

]

4%9$/1*. 47. #%0"# *)*=#(<"1%& $%05*2*5 5>5*-*5 1( $C"0"

2& $*2-(1%& G2")#%@"$.%C $*"-%1"1%, 5 #"-()*#" $C"0 6#"-/$0*)#"1>
%1$)#/0"1)> -*=(52"1%& G2")H#%@"$.%C *=U")*5. ;(11>" %I1$)#/0"1)>
#(?0"+"1> 1( 6(1"2% %1$)#/0"1)*5 #'-(.)*#( $C"0, *)*=#(<("0*, 55"#C/ #(=*@",
*=2($)% ($0#%$/1*. EAR
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4%$/1*. 48. 1(1"2A %1$)#/0"1)*5 #"-()*#( $C"0

I$" .1%6.% 6(1"2% %1$)#/0"1)*5 %0") 5*20*<1*$)A 5>=*#( 5>6*21&"0%,
*0(1->. 2& 1(?1(@"1%& 1( .1%6. -#/T*, 5*?20*<1* *0(1-> 1"*=C*-%0*
-29%)"2A1* 1(<(A 2"5%, .1*6.*, 0>H% 1( G)/ .1*6./ 2%=* 1(<()A 6#(5*, .1*6.*,
0>H% % 5 *)#>5H"0$& $6%$." 5>=#()A -*$)/61>, 5#H%(1). M1(@*. .1*6.%
%620"1%)$& 5 $%)5"$)5%% $ 5>=H#(11*, *0(1-*, -* $2"-/1+", $0"1> *0(1->
6*2A2*5()"2"0. 0.)%51(& 5 (11>, 0%0"1) .1%6.( 5>-"2&")$& $%1%0 E5")*0.

'( 6(1"2% %1$)#0"1)*5 6#"-$)(52"1> @")>#" .1*6.%, 5 *)*#>C -*$)/61>
D/1.E%*1(2A1>" 7#/66> *0(1-:

2t

CA(20"+"1%" % #(?0").( E"6".E. :#% 2(6/$." 6#*T#H(00> % *).#>)%%
1%5%, 5.2(-.% $* $C"0%, .1%6." 5$"7-( 1(?1(@"1( *0(1-( C['6AE.

CA($$)(1%5.( 6*#)*5E. :#% 2(6/$." 6#T#(00> % *).#>)%% 1*5*, 5.2(-.%

$* $C"0%, .1*6." 5$"7-( 1(?1(@"1( *O(1-( C:*#) 6%)(1%&E.

C4(20"+"1%" )".$)*5>C *=U"J*5E. :#% 2(6/$." 6#T#(00> % *).#>)%%
1%5%, 5.2(-.% $* $C"0%, .1%6." 5$"7-( 1(?1(@"1( *0(1-( CP".$)E.
C4(20"+"1%" T#(D%@"$.%C *=U")*5E. :#% ?2(6/$." 6#TH#(00> %
) #>)%% 1*5% 5.2(-% $* $C'0%, .1*6." 5$"7-( 1(?L(@"1( .*0(1-(
CQ)#"?*.E.

5.4.1. U:5>

12& $*"-9%1"1%& 5>5**5 *06*1"1)*5 6#%0"1&")$& %1$)#/0"1) C["6AE. ;2&
TR B>PA5( 1™=C*-000% +"2.1)A 2'5*, .1*6.*, 0>H% 6* 6"#5* .1*6." $*
21(@*0 (;["GAEP.E P(.<" 5>?50)A %1$)#/0"1) 0*<1* %? (-(6)%51*7* 0"1l
CH=4AI>/+E & C?[-E  %2% 1(<()%"0 $*@")(1%& .2(5%Cul  + W.

2t 2t

2t

T$2% .1*6." 1(?1(@"1( -#/7(& *O(1-(, )* 1"™*=C*-%0* +"2.1/)A 6#(5*
1%6.%, 0>H% 6% 6"#5*, .1%6." 1( 6(1"2% %1$)#/0"1)*5 #"-()*#( $C"0. !
#($.#>5H"0$8 $6%3." 5>=#()A %1$)#/0"1) C["6AE ($0+%$/1*.E4AY

4%$/1*. 49. N1$)#/0"1) C['6AE 1( 6(1"2% %1$)#/0"1)*5
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*$2" B>z %AS)HI0"L)( S 0>HY% $0"1%)$8 1( 6"#"#'$)%" ($0.
HOb$/1* EBY, 6%2%<"106" F)*#F7* 1( $C'0" 6#%58&2(1* . $)." % 0"1&")$& 5
$+%)5")$)5%% $ )"./+%0 H(7+0 $").% ($0.'($)#*,.( *)*=H#(<"1%8& ).

s

4%$/1*. 50. KI#$*# 0>H% 6#9% (.)%51*0 %1$)#/0"1)"

#% 1(5"-"1%% JH#S#( 1( G2".)#%@"$.%, *=U".)3N3-#/7/l E"6A, 6*#) %2%
5>5%3N3E5") 6"#'#'$)%& $0"1%)$& 1( .#($1>,, *=*?1(@(& 5*?0*<1*$)A
6*-.21@"1%& 5 -(11*0 0"$)" $C"0> ($0. #%$/1*E5).

1

2

A%S$/1*. 51. KI#$*# 0>H% 6#% 1(5"-"1%% 1( G2".)#%@"$.%, *=U")

2& ?(#'62"1%8& $"70"1)( E"6% 5 5>=#(11*, )*@." 1"*=C*%0* 1(<()A
2'5/] .1%6.) 0>H%. :#'-5(#%)"2A1* 2(#"62"11>" $"70"1)> =/-/) *)*=H(<"1>
6*2/6H2H(@1*, $%1", 2%1%", ($04%%$/1*.E5),
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4%$/1*. 52. W($)%@1* 6*$)#"11(& E"6A

IB>D: A9 ?> :ONDE#(52"1%" 6#*.2(->5(1%& $"70"1)( E"6%,
1(@%1(1+"7*$& *) 5>5*( BFQ, $*56(-(") $ 1(6#(52"1%"0 $(0*7* 5>5*(.

Q)0"1%)A 2(#"62"1%" 6#"->-/+"7* $"70"1)( 0*<1* .2(5%H",  Backspace .

* [0*2@ (1% $"70"1)> 6#% 6*$)#*"1%% 6*5*H(@%5(1)$& 1( 90 TH(-/$*5.
g*<1* 9%20"1%)A 1(6#(52"1%" 6*5*#%)(, 1(<(5 .2(5%H/ $%&704 P(.<" 0*<1*
0620"1%)A [7+2 6*5*#%)(, 1(<(5 *0=%1(E%!I .2(5%HShift + $%&704

H% $*"-9%1"1%% 5 *1*, J*@." J#'C % =*2" G2")#%@"$.%C *=U")*5 =/-")
(5)00%@"$.% $*?-(1( )*@.( 5")52"1%& ($E%$/1* ESR

1

GND
4%%$/1*. 53. P*@.( 5")52"1%& 1( $C"0"

28& 2(5"#H"1%& $*7-(1%& E"6% 1"*=C*-%0* 1(<(A 6#(5/1 .1*6./ 0>H%
%2% .2(5%} Esc.

#% 5>-"2"1%% 1( $C"0" 6*$)#*"11*, E"6% 1( 6(1"2% CJI5*3$)5(E =//)
KR=g(<"1> " 6(#(0")#> ($0.  #%$/1*.E5X
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s [paduuyeckie

TomuMHa NTHHHK

4%$/1*. 54. J5*$)5( E"6%

CNO& E"6%E3N364%$5(%5(")$& (5)*0()%@"$.%.

C'(6#8<"1%", IE.

CW($)*)( FEE.

CP*2+%1( 2%1%%E3RN35>=%#(")$& %? 5>6(-(I1+"7* $6%$.( ?1(@"1%,.
C[5") 2%1%%E3N3)"./+%, E5") 2%1%% *)*=#(<(")$& 5 ?1(@." $6#(5( *)
5>6(-(1+"7* $6%$.( CP*2+%1( 2%1%%E. Z'2@*0 6* 21(@./ )"./+"7*
E5")( *).#>5(")$& *.1* 6(2%)#> E5")*5, 6*?5%2&I+™ $0"1%)A E5")
2%1%%.

220 20 20 2

(<Q%" 2"5*, .1*6.%, 0>H% 1( $"70"1) /<" 5>-"2"11* E"6% 6*?5*2&")
5>-"206)A -(11>, $"70"1). 1>-"2"11>, $"70"1) E"6% 0*<1* /-(2%)A 1(<()%"0
1*6.% Delete , 5 #"2/2A)()" @"7* 6#*%7*%-") #(?=%"1%" E"6% 1( -5" 1*5>" E"6% $
(5)*00%@"$.%60 6"#"%0"1*5(1%"0 1*5>C E"6",.

5.4.2. (>?>> CB.55010H 31;8>

28 #(20"+"1%& 1( $C'0" 2%1%, TH/66*5%, $5&7% (H%1) 1"*=C*-0%0*
()%5%#50)A $+%)5")$)5/1+%, %1$)#/0"1) *-1%0 %? $6*$*=+5;

N Zz'2.1)A 6#(5* .1*6* 0>H% 6% 6"#5% .1*6." 1( 6(1"2%
WIS)HO"L)*5 #'-()#( $C'0 % 5 #H(SH#>5H"0$& $6%S$." 5>=H#()A
%1$)#/0"1) CV%I1%& TH#/66*5*, $58&2% (VFJ)E.

4%$/1*. 55. N1$)#/0"1) CV%1%E& T#/66%5*, $58&2% (VEJ)E 1( 6(1"2% %1$)#/0"1)*5
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N 1>?50)A *0(1-/ (-(6)%51*7* 0"1l CH=4/>/+/E & C7!+\@ A*B::(2($
82@=! (7C)E

*$2" B>=H( WIS)HO"L)( JHSH O0>H% $0"1%)$& 1( 6"#".#'$)%",
6*25<"10%6" FFT* 1( $C"0" 6H%5&?(1* . $)." % 0"1&")$& 5 $%)5")$)5%% $
)".J+%0 H(7%0 $").% ($0. '($)#*,.( *)*=#(<"1%& ).

28 ?(#'62"1%& $'70"1)( 2%1%% THI66*5*, $58&?% 5 5>=#(11*, )*@."
1"™*=C*-%0* 1(<(A 2"5/1 .1*6./ 0>H%. #"-5(#%)"2A1* 2(#"62"11>" $"70"1)>
/1) ¥V =H#(<"1> B*2/6HH@1*, ?"2"1*, 2%1%", ($0. #%$/1* ESY.

4%%$/1*. 56. W($)%@1* #(?0"+"11(& 2%1%& 7#/66*5*, $5&?%
Q)0"1%)A ?(.#"62"1%" 6#"->-/+"7* $"70"1)( 0*<1* .2(5%H",  Backspace .

* J0*2@(1%I $"70"1)> 6#% 6*$)#*"1%% 6*5*#(@%5(1)$& 1( 90 7H#(-/$*5.
9*<1* 9620"19%)A 1(6#(52"1%" 6*5+#*)(, 1(<(5 .2(5%H/ $%&704

2& ?(5"#H"1%& #(?0"+"1%& 2%1%% 7#/66*5*, $5&7% 1"*=C*-%0* 1(<()A
6#(5/1 .1*6./ 0>H% %2% .2(5%H/ Esc.

#% 5>-"2"1%% 1( $C"0" #(?0"+"11*, 2%1%% 7#/66*5*, $5&?% 1( 6(1"2%
CJ5*,$)5(E =/-/) *)*=#(<"1> " 6(#(0")#> ($0.  #%$/1*.E5Y:
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COpOCHTE NONMKSHHE METKH

MMA knacca ueneu

TOMUHMHE THHHK

LiBET AKHHK

s CNAcoK Lensi

Uenw & NIMC

4%$%$/1*. 57. J5*,$)5( 2%1%% 7#/66*5*, $5&?%

CNO& VFJIE3N36#%$5(%5(")$& (5)*0()%@"$.%.

M1(@* B #&*0 $ %0"1"0 2%1%% 7#/66*5*, $5&?%3N36*?5*2&")
5.21@%)A/5>.21@%)A *)*=#(<"1%" 0").% 2%1%% 7#/66*5* $5&?% 1(
$C"0".

K1*6.( CJ=#*$%)A 6*2*<"1%" 0").%E3N36"#"0"+(") 0")./ 2%1%%
T#H66*5*, $5&?% 5 %PCH1*" 6*2*<"1%", "$2% "™ 6*2*<"1%" =>2*
%7?0"1"1* 5#/@1/I.

CJI*?-0A .2($$ E"6".E3N36#% 5.21@"1%% 6(#(0")#( (.)%5%#H/") 6*2"
CNO& .2($$( E"6".E % 6*?5*2&") ?(-0A %0& .2($$(, 5 *)*#>, =I-/)
5.21@"1> 5$" E"6%, 6*-.21@"11>" . 2%1%% 7#/66*5*, $5&?%.

CP*2+%1( 2%1%%E3N35>=%#(")$& %? 5>6(-(I+"7* $6%3$.( ?1(@"1%,.
C[5") 2%1%%E3N3)"./+%, E5") 2%1%% *)*=#(<(")$& 5 ?1(@.". Z"2@.*0 6*
21(@. *).#>5(")$& *.1* 6(2%)#> E5")*5, 6*?5*2&I+™ $0"1%)A E5")
2%1%%.

CJ6%$*. E"6",E3N31(%0"1*5(1%& E"6",, 6*.21@"11>C . 2%1%%
7T#/66*5*, $5&?%.

21 2 e ) Z1 2

P

5.4.3. +102 1 6>?>K CB.55010H 31,;8>

IB>D:A9?>:0NO*=+"0 $2/@(" 5C*- 5 2%1%]| 7#/66*5*, $5&?%
#(?20"+(")$& (5)*00)%@"$.% 6#% $*"-%1"1%% E"6% $ 2%1%", 7#/66*5*, $5&?%.
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2& #I@L1*7* #(?0"+"1%& 1( $C"0" 5C*( 5 2%1%I| 7#/66*5*, $5&?%
1"*=C*-%0* (.)%5%#*5()A $**)5")$)5/I+%, %1$)#/0"1) *-1%0 %? $6*$*=*5:

N z'2.1)A 6#(55* .1*6* O0>H% 6* 6"#5* .1*6." 1( 6(1"2%
%1$)#/0"1)*5 #'-()#( $C'O0 % 5 #H(SH#>5H"0$& $6%3$." 5>=#(A
%1$)#/0"1) CIC* 5 VFJE.

4%$/1*. 58. N1$)#/0"1) CIC* 5 VFIE 1( 6(1"2% %1$)#/0"1)*5
N 1>250A *0(1-/ (-(6)%51*7* 0"11  #=4/>/+!/ & 6)(0 2 7C'

*$2" 5>=*# %1$)#/0"1)( . J#$*# 0>H% 6#%5&?>5(")$& 6*2/6#*2#(@1>,
5C* 5 2%1%| 7#/66*5*, $5&?% .*1E*0, 6#%)%5*6*2*<1>0 0")." E"6%. :#%
1(5"-"1%% .J#$*#( 1( 2%1%| T#/66*5*, $5&?% E5") 6"#".#"$)%& 6*- .[H$*#0
0>H% $0"1%)$& 1( #($1>, *=*21(@(& 5*?0*<1*$)A 6*-.21@"1%& ($0.
#%S$/1* ESR
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B1

Net

4%$/1*. 59. 4(?0"+"1%" 5C*-( 5 2%1%I 7#/66*5*, $5&7%

#% 1"*=C*-%60%$)% 5C*- 5 2%1%]| 7#/66%5%, $5&2% 0*<1* 6*5*#(@%5()A 1(
90 TH(-I$*5 6#)%5 @($*5*, $)#"2.%, 1(<%0($%&704 J*@")(1%" .2(5%Hshitt  +
$%87046%75%2&") %7?0"1%)A 1(.2*1 1( 45 TH#(-I$*5.

2& ?(#"62"1%& 5C*( 5 2%1%I 7#/66*5*, $5&?% 5 5>=#(11*, y'@."
1"*=C*-%0* 1(<()A 2"5/I .1*6./ 0>H%.

#% ?(#"62"1%% 5C*-( 5 2%1%]| 7#/66*5*, $5&?% 1( $C"0" *).#>5(")$& *.1*
Cl>=*# E"6%E ($0.#%$/1*.E6) 5 *#0 0*<1* ?2(-0A 1(%0"1*5(1%" E"6%
S5#@1/1 %2% 5>=#()A *-1/ %? $/+"$)5/1+%C E"6", 5 VFJ %2% 1( $C"0".
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Bmbop uenm

Lene | MNet2

Lenwn g NIC

4%%$/1*. 60. Q.1* Cl>=*# E"6%E

#% 5>-"2"1%% 1( $C"0" #(?0"+"11*7* 5C*-( 5 2%1%| 7#/66*5*, $5&?% 1(
6(1"2% CJI5* $)5(E =I-/) *)*=#(<"1> "7* 6(#(0")#> ($0.  #%$/1*.E6):

v [onoweHue

“ CBOWCTBa

4%8%/1*. 61. J5*,$)5( 5C*-( 5 2%1%I 7#/66*5*, $5&7%

N *2*<"19%" 5C*-( 5 2%1%| 7#/66*5*, $5&?% 1( $C"0" 6* *$&0 **#-%1() X
%Y.
N B7*2 6*5*#*)( $ H(7*0 90 7#(-/$*5.
N J)%2A 1(.2*1( 5C*-( 5 2%1%I| 7#/66*5*, $5&?%:
N 6#&0*;
N 45 7#(-/1$*5;
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N -45 7#(-/$*5.
NO& E"6%, 6#%$*"-%1&"0*, . 2%1%% 7#/66*5*, $5&?% -(11>0 5C*-*0.
M1(@* B #&*0 $ %0"1"0 E"6%3N36*?5*2&") 5.21@%)A/5>.21@%)A
*)r=#(<"1%" %0"1% E"6% 1( $C"0".
CP*2+%1( 2%1%%E3N35>=%#(")$& %? 5>6(-(I+"7* $6%3$.( 21(@"1%,.
C[5") 2%1%%E3N3)"./+%, E5") 2%1%% *)*=#(<(")$& 5 ?1(@.". Z"2@.*0 6*
21(@./ *).#>5()%$& *.1* 6(2%)#> E5")*5, 6*?5*2&I+™ $0"1%)A E5")
2%1%%.

21 2

21 2

5.4.4. I0B4E 5>497>; > 898:D6:7>;

28& #(?0"+"1%8& 1( $C"0" 6*#)*5 6%)(1%& % 2(?"02"1%& 1"*=C*-%0* 5>=#()A
JH#'=/"0>, %1$)H0"1) 1( 6(1"2% %I$)#O0"1)*5 #'-()#( $C'0. :2& $0"1>
*0(1->, 1(?L(@"11*, .1%6." 1"*=C*-%0*:

1. Z"2.1N0A 6#(5*, .1*6* O0>H% 6% G5y#* .1*6." 1( 6(1"2%
061$)#/0"1)*5 #"-(.)*#( $C"O.

2. | #($.#>5H"0$& $6%$." 5>=#(A %1$)#/0"1) C:*#) 6%)(1%E&E %2% C:*#)
2"02%E ($04%$/1*. E6),

4%$/1*. 62. N1$)#0"1)> C:*#) 6%)(1%&E % C:*#) 2"02%E 1( 6(1"2% %1$)#/0"1)*5

P(.<" 5>?50A %1$)#0"1)> C:*#) 6%)(1%&E % C:*#) ?"02%E 0*<1* %?
(-(6)%51*7* 0"11 C.#=4/>/+/E & C5(*, | #+|@E / C5(*, =/4%E

F$2" B>=HH( %1$)H0"1)( #&*0 $ JHSHO 0>H% =-") *)*=#(<(AS& "7*
BFQ, 6*2*<"106" *)*#*7* 1( $C"0" 6#%5&2(1* . $)." % 0"1&")$& 5 $**)5")$)5%% $
)".J+%0 H(7*0 $").% ($0. '($)#*,.( *)*=#(<"1%& ).

#%  1(5"-"1%% JE#SH( 1( G2".)#%@"$.%, *=U")3N3E"6A, 6*#) %2%
5>5%3N3E5") 6"#".#"$)%& $0"1%)$& 1( .H#($1>, *=*?1(@(& 5*?0*<1*$)A
6*-.21@"1%& 5 -(11*0 0"$)" $C"0> ($0. #%$/1* E6R
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A%$/1*. 63. KI#$*# 0>H% 6#% (.)%51*0 %1$)#/0"1)" C:*#) 2"02%E

#% 1"*=C*-%0*$)% BFQ 0*<1* 6*5*#(@%5()A 1( 90 7#(-/$*5 6#*)%5 % 6*
@($*5*, P)#"2.", 1(<%0(& $%&704%29 shift  + $%&704$**)5")$)5"11*.

2& #(?0"+"1%& 6*#)( 5 5>=H#(11*, *@." $C"0> 1"*=C*%0* 1(<()A 2"5/I
1%6./ 0>H%.

#96 5>-"2"19%% 1( $C"0" #(?0"+"11*7* 6*#)( 1( 6(1"2% CJI5*$)5(E =/-/)
K=g(<"1> "7* 6(#(0")#> ($0.  #%$/1*.E6)
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21 20 20 2

2t

)

21 20 2

)

 [lonoweHwe

-%INEfNumE}

OBEATENLCKHHA NOp

A%$/1*. 64. J5* $)5( $%2*5*7* 6*#)(

F2*<"106" $96245%7* 6*#)( 1( $C'0" 6* *$&0 F+#-%1() X % Y.

B7%2 6*5*#*)( $ H(7*0 90 7#(-/$*5.

NO& E"6%.

M1(@* B #&*0 $ %0"1"0 E"6%3N36*?5*2&") 5.21@%)A/5>.21@%)A
*=#(<"1%" %0"1% E"6% 1( $C"0".

J)%2A 6*#)(3N35>=06#(")$& %? 5>6(-(I+"7* $6%$.( ?1(@"1%,: CI)#"2.(E,
CM"02&E.

[5") $%05+2( 6*#)(3N3)"./+%, E5") *)*=#(<(")$& 5 ?1(@." 1(6#*)%5
6*2& CJ)%2A 6*#)(E. Z'2@.0 6* ?21(@. *).#>5(")$& *.1* 6(2%)#>
E5")*5, 6*?5*2&I1+"™ $0"1%)A E5").

Q.1* 6#"-5(#%)"2A1*7* 6#*$0%)#( $%05*2( 6*#)(.

X#%D) 0").% E"6%3N35>=0%#(")$& %? 5>6(-(1+"7* $6%$.( ?1(@"1%,.
I>$%)( H#%D)( 0").% E"6%3N35>=06#(")$& %? 5>6(-(1+"7* $6%$.(
21(@"1%,.

[5") H#%D)( 0").% E"6%3N3)"./+%, E5") H#%D)( *)*=#(<(")$& 5 ?1(@.".
Z'2@*0 6% ?L(@. *)#>5(")$& *.1* 6(2%)#> E5")*5, 6*25+2&I+"
$0"1%)A E5").
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N J)%2A 1(@"#)(1%& 0").% E"6%3N36*2/<%#1>,, .[#$%5, 6*-@"#.1/)>,,
2(@"#.1))>,.

5.5. $BOM>A:3/>: OFT:/4E

2& +=(52"1%& 1( $C"'0/ -*6*21%)"2A1>C G2"0"1)*5 )%6( 1(-6%$",,
HNS/1XS  %2% D%7/H $2/<() THD%@"$.%" *=U")>. Ql% 1" &52&)$&
G2" )JH%@"$.%60% % 1" 52(%0*-",$)5/1) $ *$1*51*, @($)Al $C"0>3N35 @($)1*$)%, .
1%0 1" 0*7/) =>)A 6#%$*"-%1"1> $"70"1)> E"6", % 6*#)>.

5.5.1. L:/3401E: ?925>3>
W)*=> -*=(59%)A )".$)*5/1 1(-6%S$A 1( $C"0/, 1"*=C*-%0*:

1. Z'2.1)A 6#(5%, .1%6.*, 0>H% 6* ?21(@./ 1( 6(1"2% %1$)#/0"1)*5
#'-(L)H#( $C"0.

2.1 H$HSH'0$&  $6%S."  5>=#O)A %1$)#0"1) CP'$E  %2%
COL*T*$)#@1>, )" $)E ($0. #%$/1* E6R

M‘ D%J TTJ /J

4%$/1*. 65. N1$)#/0"1)> CP".$)E % COL*7T*$)#@1>, )".$)E 1( 6(1"2% %1$)#/0"1)*5

P(.<" 5>750A %I1$)#/0"1)> -+*=(52"1%& )".$)*5*, 1(-6%$% O*<1* %?
(-(6)%51*7* 0"11 #=4/>/+!/ & C*#DIE/81/ (<F/1,G

5.5.1.1. 1B0349; 4:/34019; ?925>37

#% 5>=H" %I$)H0"1)( CP'.$)E #&*0 $ HSH0 O0>H% =-")
r=f(<ADE )".$) 6* /0%2@ (1%, 6+2*<"1%" *)*#+7* 1( $C"0" 6#%5&?(1* . $")."
% 0"1&")$& 5 $**)5")$)5%% $ )"./+%60 H(7*0 $").% ($O$)#*,.( *)*=#(<"1%& ).

12& #(?0"+"1%& )".$)( 5 5>=#(11*, *@." $C"0> 1"*=C*-%0* 1(<()A 2"5/I
.1%6./ 0>H%.

| BH*E"$$" #(?0"+"1%& )".$)*5/l 1(-6%$A 0*<1* 6*5*#(@%50A 1( 90
T#(-I$*5 6#*)%5 % 6* @($*5*, $)#"2." .2(5%H(0%$%&704 % Shift + $%&704
$**)5")$)5"11*.

P".$) 1(-6%$% 0*<1* 0"1&)A -5/0& $6*$*=(0%:

~

N N?0"1%5 )".$) 1( 6(1"2% CJ5*$)5(E 5 6*2" CP".$)E3N3-(11>, $6*$*=
*$)/6"1 (. -* #(?20"+"1%& 1(-6%%$%, )(. % 6*$2".
N ;5(<-> +"2.1/5 1( 1(-6%$% 6*$2" #(?20"+"1%& " 1( $C"0".
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#96 5>-"2"106% #(?0"+"11*, 1( $C"0" 6#*$)*, )".$)*5*, 1(-6%$% -*$)/61*
0620"1"1%" "™ $5*,$)5 1( 6(1"2% CJ5*$)5(E ($04%3$/1* E6R

' KoopAMHATH

¥ron noeopoTa

" CBOWCTBa

Cruns

O4YKa NPUBA3IKM

A%S$/1*. 66. 5% $)5( 648)*, )" $)*5*, 1(-6%$%

N *2%<"19" 1(-6%$% 1( $C"0" 6* *$&0 **#-%1() X % V.

N B7*2 6*5%#*)( $ H(7*0 90 7#(-/$*5.

N P"3$) 1(-6%%$%.

N Q=U") $$>2.%, 5>?>5("0>, 6#% 1(<()%% 1( 1(-6%$A. Q=U".) 5>=0%#(")$&
%? 2*.(2A1>C D(,2*5 6/)"0 1(<()%& 1( ?1(@* g 5 6*2" CJI$>2.(E.

N X#%D) 1(-6%%$%.

N 4(?0"# H#%D)( 1(-6%$%3N30%*<") =>)A 55"-"1 .(. 5#/@1/l, )(. %
5>=*#*0 6#"-/$)(1¥52"11*7* 21(@"1%& %? 5>6(-(1+"7* $6%%$.(.

N [5") H#%D)( 1(-6%%$%.

N J)%2A 1(@"#)(1%& 1(-6%$%3N36*2/<%#1>,, .[#$%5, 6*~@"#.1/)>,,
2(@"#.1))>,.

N P@.( 6#%5&?.%  1(-6%$%3N3/6#(52&") #($6*2*<"1%"0  1(-6%%$%

$1*$9%)"2A1* )*@.% " #(?0"+"1%& 1( $C"0".

5.5.2. $BOM>A:3/>: 5B>D>4>1E

W)*=> -*=(5%)A 7#(D%@"$.%, 64#%0%)%5 1( $C"0/, 1"*=C*-%0*:

1. 2"2.1)A 6#(5*, .1*6.*, 0>H% 6* ?21(@./ 1( 6(1"2% %1$)#/0"1)*5
#'-()*#( $C"0.
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2. | #($H#>5H"03& $6%$." 5>=#OA %1$)#/0"1) CQ)#'?*.E, C:*2%2%1%&E,
C:#&0%7*2A1%.E, CQ.#/<1*$)AE, C;/7(E %2% C822%6S$E {$0%/1*.E6Y.

/ Orpesok
<_ MonunuHs

D MpAMoyrone:

4%$/1*. 67. N1$)#/0"1)> 7TH(D%@"$.%C 6#%0%)%5*5 1( 6(1"2% %1$)#/0"1)*5

P(.<" 5>750A %1$)#/0"1)> -*=(52"1%8& 7T#(D%@"$.%C 6#%0%)%5*5 0*<1* %?
(-(6)%51*7* 0"11 #=4/>/+!/ & C*#DIE/81Y/ (<F/1,G

5.5.2.1. #4B:80/

#% 5>=+" %1$)#/0"1)( CQMH'?*.E -2& #(?0"+"1%& *=U")( 1( $C"0"
1"*=C*-%0* 1(<(A 2"5/l .1*6./ 0>H%, *)0")%5 *@./ 1(@(2( *)#"2.(, % ?()"0
1(<QA 2"5/1 .1%6./ 0>H% 5 *1"@1*, }*@." *)#"?.(.

| GHAE"SS" #(20"+"1%& H#'2.(, ( )(.<" 6#% 5>-"2"1%% /<" #(?0"+"11*7*,
*$)/61* %720"1"1%" "7* $5*,.$)5 1( 6(1"2% CJI5*,$)5(E ($0.#%%$/1* E6R

v CBOWCTBA

TOMWUHHE THHAK

TN NHHAK

4%$/1*. 68. I5* $)5( *)#"?.(
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N *2x<"1%" 1(@(2A1%, % *1"@1*, )*@.% 1( $C"0" 6* *$&0 **#-%1() X %

Y.

2061( M#'?2.(3N36#% %70"1"1%% -(11*7* ?21(@"1%& (5)*00%@"$.%
0"1&")$& 6*2*<"1%" *1"@1*, )*@.% *)#"?.(.

P2+%1(  2%1%%3N35>=0%#(")$&  %?  5>6(-(I+"7*  $6%$.(
6#"-/$)(1*52"11>C 21(@"1%,.

[5") 2%1%%.

P%6 2%1%%3N3$62*H1(& %2% *-%1 %? 1"$.*2A.%C 5(#%(1)*5 6/1.)%#1>
2%1%,.

(*1"@1%.3N35#%(1)> %$6*21"1%& *1"@1>C \*@". *#'2.(, 5.21@(&
1"$*2A* 5%-*5 $)#"2*. % 0")*..

4(20"# 1(*1"@1%.*5.

pra] 21 2 e s

2t

5.5.2.2. 1B;D0.C0677?>/

#% 5>=H" WIS)H0"L)( C:HEOYT*2AL%.E -2& #(20"+"1%& *=U")( 1(
$C'0" 1"*=C*-%0* 1(<(A 2'5/l .1*6./ 0>H%, *)0")%5 6"#5/I [72*5/ \*@./
6#80*7T*2A1%.(, ( 2()"0 -5%<"1%"0 0>H% #($)&1/)A 6#&0*7*2A1%. -* }#"'=/"0>C
#(20"#5 % 1(<(A 2"5/1 .1%6./ 0>H% -2& #(?0"+"1%8& 6#*)%5*6*2+<1*, [72+5*,
>@.%.

| GHE"$S" #(?20"+"1%& 6#&0*7*2A1%.(, ( )(.<" 6#% 5>-"2"1%% /<"
#(20"+"11%7*%, *$)/61* %?0"1"1%" "7* $5%$)5 1( 6(1"2% CJI5*$)5(E ($0.
#%$/1* E6R
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v KoopaMHaTH

CeoidcTEa

TonUAHa NUHAK - TodkaA (0.2 MM)
THR NMHAK

JanuBxa B

4%$/1*. 69. J5*,$)5( 6#&0*7T+2A1%.(

]

*2*¥<"10%" 2"5%, 1%<1", *@.% 6#&0%7*2A1%.( 1( $C"'0" 6* *$&0
FH%LOX %Y.

X%#%1( % 5>$%)( 6#&0*%7*2A1%.(3N3"$2% )#'=/")$& $*CH(1%)A
BH*G*HE%% 6H&O*7*2A1%.( 6#% %?0"1"1%% *-1*7* %? #(?0"#*5,
1"*=C*-%0* 1(<(A 1( ?1(@*. [, @)*=> *1 6#%1&2 5%}

P*2+%1( 2%1%%3N35>=%#(")$& %7 5>6(-(1+"7* $6%%$.(
6#"-/$)(1*52"11>C ?1(@"1%,.

[5") 2%1%%.

P%6 2%1%%3N3$62*H1(& %2% *-%1 %? 1"$*2A.%C 5(#%(1)*5 6/1.)%#1>
2%1%,.

M(2%5.( 6#8&0*/7*2A1%.(.

W($)%@1(& 6#*?#(@1*$)A ?2(2%5.%.

2t

2t

palal

paal

5.5.2.3. #/B.P?0347/2.C9

#% 5>=*#" %1$)#/0"1)( CQ.H<1*$)AE -2& #(?0"+"1%& *=U")( 1( $C"0"
1"*=C*-%0* 1(<QA 2"5/l .1*6. 0>H%, *)0")%5 E"1)# *#/<1*$)%, ( 2()"0
-59%<"1%"0 0>H% #($)&1NA *H#I<1*$)A -* Y#'=/"0>C #(?0"#*5 % 1(<OA 2"5/I
1%6./ 0>H% -2& D%.$%#*5(1%& #(?0"#( % 6*-)5"#<-"1%& #(?0"+"1%&.

T$20%6 5>=#(1 %I1$)H0"1) CJU7(E, )* 6*$2" D%.$%H5(1%8& #(20"#(
* #/<1%$)% 1"*=C*-%0* -5%<"1%"0 0>H% 5>=#(A )#"=/"0>, [7*2 -I7% % 1(<()A
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2"5/1 .1*6./ 0>H% -2& 6*-)5"#<-"1%& #(?0"+"1%&.

| GHE"$S$" #(20"+"1%& *#/<1*$)%/-I7%, ( )(.<" 6#% 5>-"2"1%% /<"
#(20"+"11*%,, -*$)/61* %?0"1"1%" "™ $5%$)5 1( 6(1"2% CJI5*$)5(E ($0.
#%$/1*.ETN

P

palal

palal

21 20 2

s CBOWCTEa

TomMuHMHa NHHAK

Tun nUHAK

3anvexa

4%$/1*. 70. J5* $)5( *H#<1*$)%/-/7%

HO*<"100"  EML)#(2ALY, V*@.% *#I<1*$)%/-/7% 1( $C"'0" 6* *$&0
#9010 X % Y.
A(-%/$ * #<1*$)%]/-17%.
P*2+9%1( 29%1%%3N35>=%#(")$& %? 5>6(-(I+"7* $6%$.(
6#"-/$)(1*52"11>C ?1(@"1%,.
[5") 2%1%%.
P%6 2%1%%3N3$62*H1(& %2% *-%1 %? 1"$*2A.%C 5(#%(1)*5 6/1.)%#1>
2%71%,.
M(29%5.( *.#/<1*$)%/-17%.
W($)%@1(& 6#*?#(@1*$)A ?2(2%5.%.
C:/7(E3N3G)*) 6"#".21@()"2A 6*?5*2&") 6#"5#()%)A * #<1*$)A 5 -I7/ %
#($.#>5(") #&- -¥6*21%)"2A1>C 6(#(0")#*5:

N (@(2A1>, % *1"@1>, [7*2 -[T% 1( *.#/<1*$)%.

N M1(@.Y@® % @ 6*?5*2&I) 6*0"1&)A 0"$)(0% 1(@(2AL/I %

*1'@1 y*@./ -17%.
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5.6. "9F049 3 OFT:/49D> ?9 3I:D:

5.6.1. +E2:6:7>: OFT:/401
#% 5>-"2"1%% *=U".)*5 1( $C"0" *$)/61> $2"-/I+%" 6#%"0>:

N 90.'5 #&1#" ()/ 1( *=U".)"3N35>-"2%)A *=U".).

N Shift + 90."5#&1#" ():/ 1( *=U".)"3N3-*=(5%)A %2% %$.21@%)A *=U".) %?
5>-"2"1%§&..

N ctl  + 90."5 #&#" ():/ 1( E"6%3N35>-"2%)A 5%" *-1*%0"11>" E"6% 1(
5$"C 2%$)(C.

N $0%0(0;0,/0 ():/ 56#(5* + ?2(<()(& 90."5 #&W#" ()/ 1( $5*=*-1*,
*=2($)%3N35>-"2"1%" $%1", #(0.*, 6*21*$)Al *@"#@"11>C *=U")*5.

N $0%0(0;0,/0 ():/ 52'5* + ?(<()(& 90.'5 #&#" ():/ 1( $5*=*-1*,
*=2($)%3N35>-"2"19%" 2"2"1*, #(0.*, *=U")*5, *#>" *@"#@"1> %2%
($(1)$& #(0.% 5>-"2"1%&.

N shit + 5>"2"1%" $%1", #(0.*,3N3-*=(52"1%" %2% %$.21@"1%"
*@"#@"11>C *=U")*5 %? 5>-"2"1%&.

N shit + 5>-"2"1%" ?"2"1* #(0.*,3N3-*=(52"1%" %2% %$.21@"1%" %?

5>-"2"106& *=U" )*5, X" *@"#@"1> %2% .($(1)$& #(0.% 5>-"2"1%&..
N 90."5 #,&#" ():/ 5 6/$)*, *=2($)% 1( $C"0"3N3$1&)A 5>-"2"1%".

| THO0" 6#'-I$S0H'L 0"C(1%70 6"#"#'$)1*7* 5>-"2"106&: 6#%
5>-"2"1%% BFQ 1( $C'0" =/-/) (5)*00%@"$.% 5>-"2"1> % E"1)#%#*5(1>
$*)5")$)5/14%" 6*$(-*@1>" 0"$)( 5 #(=*@", *=2($)% #"-()*#( 62() %o 1(*=*#").

4"<%0 6"#".#'$)1*7* 5>-"2"1%& 0*<1* 5.21@%)A %2% 5>.21@%)A, 1(<(5
$*@")(1%" .2(5%kshift  + cul  + X %2% @"#"'? *0(1-/ 0"1l C9+8,*B4/+,GE &
C5/*/1*/8,+(/ 2GO0/%/+!/E  ($0. #%$/1* E7).

MHcTpyMeHTR

MepexpectHoe Bugenesne  Cirl+Shift+X *

4%3$/1*. 71. K*0(1-( 0"1l1 CN1$)#/0"1)>E Y C:"#" #'$)1*" 5>-"2"1%"E

5.6.2. ,05>B019?>:, 1EB:8/9 > 13491/9

HATH(00( 6*25%28") *6UHS)A %2% 5>#H'?20A 5>-"2"11>" T#H(D%@"$.%"
*={U")> 1( $C"0" -2& 6*$2"-/1+", 5$)(5.% 5 -#/7*" 0"$)* 1( 2%$)" $C'0>, (
)(.<" 1( -#T%" 2%$)> .(. 5 #(0.(C 6#*")(, )(. % 5 -#/7%C 6#*")(C. ;2& G)*7*
1"=C*-9%0*:

1. 1>-"2%)A 1/<1>" 7T#(D%@"$.%" *=U".)>.
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2. '(<0A $*@")(1%" .2(5%H ctl  + C (-2& *6%#*5(1%&) %ictl + X (-2&
5>#'2.9%). P(.<" 0*<1* 5>?50)A *O(1-/ 0"l  C.JO#L(2#+/E &
CHCI*(2#,-E  %29G./0#1,1*(2#+V/E & C6G*/=#,-E

3. "H")% 1( 1/<1>, 2%$) $C'0> %2% 5 1/<1*" 0"$)* $C"0>.

4. (<0A $*@")(1%" 25%H ctl  + V %2% 5>?50A *0(1-/ 0"1l
CJOHL(2#+/E & C68#21-E . I1$)(52&'0>" *=U")> =//)
6HY%5&?(1> . JHS*H O0>H% 5 P@." =2%<(H"7* 5>5*( 1( 0*0"1)
*6YH*5(1%&I5>H"?. % ($A$/1* ET).

R o

4%$/1*. 72.19)(5.( *6%#*5(11>C/5>#"2(11>C *=U")*5

5. "#'0"$)%)A JHSH 0>H% 5 )#'=/0/l Y@. 1( $C'0". #% G)*0
*$)/61> $2"-/1+%" -",$)5%8& $* 5$)(52&"0>0% *=U".)(0%:
N *5#%) 6#%)%5/6* @($*5*, $)#'2." 1( 90 7#(-/$*53N3.2(5%H%
$%&704% Shift  + $%&704$**)5")$)5"11*.
N Q)#(<"1%" 6* *$&0 X % Y3N3.2(5%F x6% Y $*%)5")$)5"11*.
6. '(<OA 2"5/1 .1*6./ 0>H% 5 1/<1*, *@.". F#(D%@"$.%" *=U".)> =I-/)
5$)(52"1> 5 1*5*" 0"$)* 1( $C"0".
7. T$2% *=U")> =>2% $}6%#*5(1>, )* 6#% 1"*=C*-%0*$)% 0*<1* $1*5(
1(<QA ¢l + Vv, @)*=> 53%)(BW)A -*6*21%)"2A1>" G.?"062&#>
$.#6%#*5(11>C *=U")*5.

#% 5$)(5." 1*5>0 G.?"062&#(0 *=U")*5 6#%$5(%5(")$8& $2"-/1+"
$5*=*-1%" G*2%EY*11*" *=*21(@"1%".

T$2% 6#% 5$)(5." *=U") 6*.21@(")$& . $/+"$)5/1+"0/ G2")#%@"$.*0/
*=U" )/, )* 1(?1(@"1%" E"6", 6H#*%$C*%) 6* $2"-/I+", 2*7%.";

N T$2% $#'-% 5$)(52&8"'0>C *=U")*5 "$)A 6*#)> 6%)(1%&/?"02%, 5C*> 5
VFJ %2% 0").% E"6",, )* $/+"$)5/1+%0 G2")#%@"$.%0 *=U")(0
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6H%$5(%5(")$& )( <" E"6A, *)*#*, 6#%1(-2"<() 53)(52&"0>" *=U".)>.

N T$2% $#"-% 5%$)(52&"0>C *=U".)*5 1") 6*#)*5 6%)(1%&/?"02%, 5C*-*5 5
VFJ % 0" E"6",, )* %0 =-") 6#%$5*'1( E"6A )'C G2".)#%@"$.%C
*=U" )5, . *4>0 *1% 6*-.21@(1)$&.

5.6.3. I:B:D:S:?>: OFT:/401

H¥TH(00( 6¥25%2&") 6"#"0"+()A 5>-"2"11>" T#H(D%@"$.%" % G2")#%@"$.%"
*=U")> 1( $C"0". ;2& G)*7* 1"™*=C*-%60*:

1. 1>-"206)A 1/<1>, *=U".) %2% 1"$.*2A* *=U" )*5.

2. '(<QA 2"5*, .1%6.%, 0>H% 1( *1*0 %? 5>-"2"11>C *=U")*5 %, 2(<(5
2'5/| .1*6./ 0>H%, 6"#'0"$)%)A [#$* 5 y#'=/"0/l *@./ 1( $C"0".
I>-"2"11>" *=U")> =[/) 6"#'0"+()A$& 50"$)" $ HSH0 5
$+%)5"$)5%% $ H(7*0 $").%.

3. I 6#*E"$$" 6"#"0"+"1%& -*$)/61> $2"-/I+%" -",$)5%& $ 6"#"1*$%0>0%
*=U" )(0%:

N *5*#*) 64#*)%5/6* @($*5*, $)#"2."3N3.2(5%H% $%&704% Shift  +
$%&704$**)5")$)5"11*.
N Q)#(<"1%" 6* *$% X3K3.2(5%FX.

4. Q)BI$)W)A 2'5/1 .1*6./ 0>H% 5 1/<1* »@.". Q=U")> =)

2(D%.$%#*5(1> 1( 1*5*0 0"$)" 1( $C"0".

P(.<" 6"#"0"+"1%" 5>-"2"11>C *=U".)*5 5*?0*<1* 1( .2(5%H% $)#"2*.
<.0%=, </- , <40.& %<1%"& . #% G)*0 6"#"0"+"1%" 6#*%$C*-%) 5 $**)5")$)5%% $
)" /+%0 H(7*0 $").% ($0. '($)#*.( *)*=#(<"1%& ). T$2% 6#%?5*%)A -(11*"
2 $)5%" $ 6#'-5(#%)"2A1* ?2(<()*, .2(5%H", shift , )* 6"#"'0"+"1%" =/-")
6#*%$C*-%)A 1( 10 -"2"1%, 5>=#(11*, $").%.

JC*<%0 *=#(?*0 0*<1* 6"#'0"+(A )*@.% $"70"1)*5 E"6", % VFJ, ( )(.<"
$(0% $'70"1)> E"6", % VFJ. :#% G)*0:

2t

6#% 6"#'0"+"1%% *1"@1*%, *@.% 6#H%SC*%) $*?-(1%" 6*5+#*)( %2%
1-2%1"1%" /] *(@%5(1%" 6*$2"-1"7* $"70"1)(;

6#% 6"#'0"+"1%% 6#*0"</)*@1*, Y*@.% 6#*%$C*%) $0"1( 1(6#(52"1%&
6*5*4#)( E"6%/VFJ % #($6*2*<"1%& )*@.% %?7%=(;

6#% 6"#'0"+"1%% $'70"1)( 6#*%S$C*-%) B(#(22"2A1*" 6"#'0"+"1%" "7*
#(,1%C )*@"., 6#% G)*0 1"*=C*-%0>" $"70"1)> -2& $*"-%1"1%& $ /<"
$/+"$)5/1+%60%  $'70"1)(0% E"6%/VFI  $*2-()$& %  /-(2&1)$&
(5)00%@"$.%.

5.6.4. I:B:D:S:?>: 3 1IEFOBOD F98010H 40A/>

#T#(00( )(.<" 6*75%2&") 6"#'0"+()A 1"$*2A* 5>-"2"11>C 7T#(D%@"$.%C
% G2")H%@"$.%C *=U")*5 1( $C'0" *1*5#"0"11* $ 6#"-5(#%)"2A1>0 5>=*#*0
=(?*5*, )*@.% 6"#"0"+"1%&. ;2& G)*7* 1"*=C*-%0*:

2t

2t
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=

I>-"200)A 1/<1>" *=U")>.
2. 1>?50A *0(1-/ 0"1l JO#L1,1*(2#+!/ & 5/*/4/8,!,- 8 <#=. ,(EL($

%2% 1(<()A .2(5%H m.
3. K#$*# 6#%0") 5%- 6"#".#"$)%&, 6*$2" @"7* 1"*=C*-%0* +"2.1/)A 2"5%,
A*6.*, 0>H% 5 )*@./, *)1*$%)"2A1* **#*, =/-/) 6"#'0"+()A$&
5>-"2"11>" *=U".)>.

P vce

| g S

etL1 2 T ; 4

SB_N
SB_P

4%$/1*. 73. I>=*# =(?7*5*, )*@.% 6#% 6"#"0"+"1%%

4. "HO"S))A JHSH 05H% 5 )#'=l0l )@. 1( $C'0". #% G)*0
#$)/61> $2"-/14%" -" $)5%& $ 6"#"1*$%0>0% *=U".)(0%:
N *5*#*) 64#*)%5/6* @($*5*, $)#"2."3N3.2(5%H% $%&704% Shift  +
$%&704%**)5")$)5"11*,
N Q)#(<"1%" 6* *$% X3K3.2(5%FX.
5. '(<QA 2'5/1 .1*6/ O0>H% 5 1/<1*, )@.". Q=U")> =/
2(D%.$%#*5(1> 1( 1%5*0 0"$)" 1( $C"0".
6. :* ?2(5"#H"1%% 6"#"0"+"1%& 1"*=C*-%0* 1(<()A 2"5*, .1*6.*, 0>H% 5
6/5)*0 0"$)" #(=*@", *=2($)%, @)*=> $1&)A 5>-"2"1%" $ *=U")*5.

5.7. @.D:B9=>; /0D507:?401 3I:DE

* o 02@(1%  *06*1"1)(0 1( $C'0" 6#H%$5(%5()$& 6*?%E%*11>"
*=¥21(@"1%& 5 6*#&." %C -*=(52"1%& 1( $C'0/ | #*T#(00" 6#"-/$0%)#"1
%1$)#/0"L), 6*?25%2&I1+%, (5)*00%@"$.% 6"#'L/0"#50)A *06*1"1)> 5
$*)5")$)5%% $ %C *1"@1>0 #($6*2*<"1%"0 1( $C"0".
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2& (5)*00)%@"$.*, 6"#"1/0"#(E%% *06*1"1)*5 1"*=C*-%0*:

1. 1>?50A *0(1-/ 0"1l  9+8,*B4/+,G & IBA/II@ 1(4:(+/+,(2 8)/4G
($0. #%$/1% ET)

Pegaktupoeanwe Bug Pasmewenne  WMucrpymentel O nporpamme

HyMepauma KOMNOHEHTOE CHXeMbl
MNpoerTh yMepall

4%$/1*. 74. :/1.) 0"1l C'/0"#(E%& *06*1"1)*5 $C"0>E

2. 1 96(2*7*5*0 *.1", 6*)5"#<-(I+"0 6"#"L/0"#(E%I| *06*1"1)*5,
1(<OA 1(.1*6./ QK ($0. #%S$/1*.E7R

HYHEPE UHA KOMMNOHEHTOE CXEMbI

A%$/1*. 75. ;%(2*7*5*" * . 1* 6*-)5"#<-"1%& 6"#"1/0"#(E%% .*06*1"1)*5

4"212A)(0*0 (5)*0(0)%@"$.*, 6"#"1/0"#(E%% =/-") 1(?1(@"1%" *06*1"1)(0
6*?%E%*11>C *=*?1(@"1%, 5 6*#&-." $5"#C/ 51%?, 1(@%1(& $ 2"5*7* 5"#C1"7*
*06*1"1)( $C"0> ($0. #%$/1* E7h
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R16 R1

RY RS R2 R6

R10 R7
R11 R3
- _ - _
R13 R12 R4 RS

R14 R9

L i L i

R15 R5

4%S$/1*. 76. 4"212A)()> (5)*00%@"$.*, 6"#"1/0"#(E%%

5.8. ->?I1B0?>89=>; 3I:D 3 56949D>

#% 51"$"1%% %?0"1"1%, 5 $C"0/ 1"*=C*-%0* $%1CH#*1%?%#*5)A ™

0*-"2Al 62()> 6"@()1*7* /?2(. ;2& G)*7* 1/<1*:

1. 1>?50A *0(1-/ 0"1l C9+8,*B4/+,GE & C3<+(2!,- :%#,BE  ($0.
#%$/1*.ETY.

MHCTpYMEHTE

|":-""i PAUHA KOMMOHEHTOE OEMb

OGHOBMTE NNETY

MNepexkpectHoe Buigenedwe  Chrl4+-Shift4-X

4%$/1*. 77. :/1.) 0"11 CQ=1*5%)A 62()/E

IB>D:A97?7>;

1. :#% 5>2%5" -(11*, *O(1-> *)*=#(?%)$& 6#"-I6#"'<-"1%" *
1"*=C*-%0*$)% 6#"-5(#%)"2A1* $*CH#(1%)A 6#*").

2. J%I1C#*1%7?(E%I )(.<" 0*<1* 5>6*21%)A %? #"-(.)*#( 62(),
5>?5(5 *0(1-/ 0"11  C9+8,*B4/+,GE & C3<+(2!,- :%# B
1= 8)/4GE ($0. #%$/1*.E7R
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MHETpYMEHTEI

OGHOBWTE MNATY M3 CXEMBbI k

B OO B3 Bz &

DopMa NNams

4%$/1*. 78. :/1.) 0"11 CQ=1*5%)A 62()/ %? $C"0>E 5 #"-()*#" 62()

. *$2" 5>245( *0(1-> 6#% 1(2%@%% %720"1"1%, 1( $C"0" *)*=#(?%)$& *.1*
CI%ICH*1%?(E%& %720"1"1%,E, *)*=#(<(1+™" $6%$*. %20"1"1%,, *)#>"
=/-/) 51"$"1> 5 )*6*2*7%I 62()> ($0. #%$/1*E7}

CHMHXPOHW3ALWNA M3MEHEHNA

4%%/1*. 79. Q.1* CI%1C#*1%?(E%& %?0"1"1%,E

IB>D:A9?>:0N0$2% 51"$"1%" %7?0"1"1%, 5 )*6*2*7%l
620> 1" )#'=/"$&, )* 6#% 5>?*5" *0(1-> CQ=1*5%)A 62()/E
N=#(?%)$& $*=+"1%" C4(?2%@%, 0'<-/ $C'0*, % 62(* 1"
1(,-"1*E ($0. #%%$/1*.E8

CHHXpOHUIaALMA MIMeHEHWEA

Q PaznuJian MEMOY CKEMOKW 1 MNa Ol He —:Z.:I,.J,EHI'_'

4%$/1*. 80. J*=+"1%" *= *)$/)$)5%% 1"*=C*-%60*$)% 51"$"1%& %7?0"1"1%, 5
)*6*2*7%| 62()>
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3. L2(<.(0% *)0M%)A 1"*=C*-%0>" %7?0"1"1%& % 1(<OA 1( .1*6./
C:#*5"#%)AE.

4. | $)*2=E" C:#*5"#.(E *)*=#(?%)$& 5*?20*<1*$)A 6#%0"1"1%& 5>=#(11>C
%7?0"1"1%, ($0#%%$/1*.E8).

CHMHXPOHW3ALWNA M3MEHEHNA

4%%$/1*. 81. J)()/$ 6#*5"#.% 5 *.1" CI%1C#*1%?(E%& %?0"1"1%,E

5. #% 5%?1%.1%5"1%% *H%=*. 5 #"?2/2A)()" 6#*5"#.% 5 *2*1."
CK*00"1)(#%,E =-") [(?2(1 CH()'# % 6#%@%1( *H%=% ($0.
#%$/1*. ESP
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CHHXPOHW3ALNA MSMEHEHWA

4%$/1*. 82. QH%=.% 5 #"?/2A)()" 6#*5"#.% 5 *.1" CI%I1C#*1%?(E%& %?0"1"1%,E

T$2%  1"*=C*%0* 6#*$0M#"A )*2A* *H%=% 5 $6%$."
6#'-6*2(7("0>C  -"$)5%,, 0*<1* *0"%)A D2(<*0 6(#(0")#
C:*.(?>5(0)A )*2A.* *H%=.%E 51%7?/ *.1( CJ%1C#*1%?(E%& %?0"1"1%,E.

6. *$2" %$6H#(52"1%& 5$"C *H%=*. 1(<QA 1( .1*6. C!>6*21%)AE. !

$)*2=E" CI>6*21"1*E *)*=#(?%)$& $*$)*&1%" 5$"C *)0"@"11>C -",$)5%,
($0. #%%/1*. ESR
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CHMHXPOHW3ALWNA M3MEHEHNA

4%%$/1*. 83. J)()/$ 5>6*21"1%& 5 *.1" CI%1C#*1%?(E%& %?0"1"1%,E

IB>D:A9?> :0N0O$2/@(" 5*?1%.1*5"1%& *H%=*. 6#%
6#9%0"1"1%% 5>=#(11>C %?70"1"1%, 5 *2*1." CK*00"1)(#%,E =/-")
)(.<" [.(2(L CH()"# % 6#%@%1( *H%=.%. #% G)*0 -".$)5%&, 6#%

5>6*21"1%% *)*#>C *H%=*. 1" 5*?1%.2*, =/-/) 5>6*21"1>.

7. % * X1 @(1%% #(=*)> $ *.1*0 CI%ICH*1%?(E%& %?0"1"1%,E 1(<O0A 1(
1%6./ CM(#>)AE 5 6#(5*0 1%<1"0 /72/ *.1(.

*$2" $UICH1%2(E%% 1( 620/ =-) -*=(52"1> 6*$(-*@1>" 0"$)(
*06*1"1)*5 % $58&?% 0'<-/ *1)()1>0% 62*+(-.(0%, $*"-%1"11>0% 5
*.1%060"11>" E"6%. P(.<" =/-") (5)*00%@"$.% *).#>)( 5.2(-.( #"-(.)*#( 62()

-2& $*%)5")$)5/1+"7* 6"@()1*7* [22( ($0.  #%$/1* ES).
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Ijum G |:|
C2 C3 Cl1/R2-Rl R4 R3 R5
(]|

Top Layer Bottom La...

4%$/1*. 84. Q.1* #'-()*#( 62() 6*$2" $%1CH*1%?(E%% $C"0> $ 62()*,

5.9. :A947 20/.D:?401

2& 6"@()% 2%$)*5 $C"0> 5 D(,2 D*#0()( PDF 1"*=C*-%0* 5>?5()A *0(1-/
(-(6)%51*7* 0"11 "#$% & S/E#,-

MewaTe

4%$/1*. 85. K*0(1-( (-(6)%51*7* 0"11 CL(,2E Y C:"@()AE

#9% 5>P*5" -(11%, FO(1-> *).#")$& -%(2*7*5*" *1* C:'"@()AE,
6+*25%2&1+™ 2(-()A 6(#(0")#> 6"@()("0*7* -*./0"1)(:

73



USBA-1P-R

4%%$/1*. 86. Q.1* C:"@()AE

~

N CL*#0()E3N3D*#0() 2%%$)*5. ;:2& 5>=*#( -*$)/61> 5(#%(1)>: 04, 03, 02,
01 % OO0.
N CQ#%"1)(E%&E3N3*#%"1)(E%& 2%%$)*5: .1%<1(& %2% (2A=*01(&.

*$2" 1($)#*,.% 6(#(0")#*5 6"@()% 1"*=C*-%0* 1(<(A 1( .1*6./ C:"@(AE
% 5>=#()A 1/<1*" #($6*2*<"1%" -2& $*?-(11*7* -*./0"1)( PDF.
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6. "9F049 1 B:29/40B: 5694

2& 1(@(2( #(=¥)> 5 #'-()*#" 62() 1"*=C*-%0* *).#>)A #(=*@/l *=2($)A
6"@()1*7* 122(, -5(<-> +'2.1/5 6* 1(%0"1*5(1%| 6"@()1*7* /?2( 5 -"#'5"
* J0"1)*5 6(1"2% C:#*)>E ($0.  #%$/1* E8Y

Mnata wegakawsn_MHOW 12345.678 k

[ Mnata neyatHas_OB0EHEWEHME

4%S$/1*. 87. Q).#>)%" #'-(.)#( 62()

| BHE"$S" #(=¥)> 5 #'-()#" 62() -*$)/61> *0(1-> 6*$2"-*5()"2A1*,

$0"1> *6"#(E%, (*0(1-( 0"1l CJOHL,*(2#+E & C3,4/+-E %2%
$@")(1%" .2(5%Hcl  + Z) % 6*5)#( *)0"1"11>C *6"#(E%, (*O(1-( 0"l
C./JO#1,1*(2#+I/E & C5(2,(*,-E %2% $*@")(1%" .2(5%Cul  + ).

6.1. @934B0H/9 040FB9P:?>;

| #-() 6"@(1%, 620> *)=#(<())$& TH(1%E> 6"@(1* 620> %
70")#%8& *1$)#.)%51>C G2"0"1)*5, #(?0"+"11>C 1( #(?1>C $)*#*1(C % $2*&C
067-"2%8&: *1)(.)1>C 62*+(-*., 6"#'C*1>C *)5"#$)%,, 6#*5*-1%.%5, 2(2%5*. % -#.

2& FH-9%L(E%% #(20"+"1%& % )@L*T* 6*2%E%*1%#*5(1%& G2"0"1)*5
6'@(1*, 620> 6#%0"1&"$& 5$6*0*7()"2AL(& BHE&OMT2AL& $").(. JI").(
r=f(<(")$& *2AF 5 B#'-"2(C 5%H)I(2AL*T* BHEOYT*2AL1%.(, *6%$>5(I+"7*

*1)# 62()>.

(@(2* *#-%1() $").% #($6*2*<"1* 5 2"5*0 1%<1"0 /72/ 6#&0*7*2A1%.(
5 5%-" * #/<1*$)% $ 6"#" #"'$)%"0.
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@L - A—
Net3V3 Net3V3

1]

7

4%$/1*. 88. (@ (2* **#-%1() 5$6*0*7()"2A1*, $").%

2& 5>=*#( 1*5*, )*@.% 1(@(2( **#-%1() 1"*=C*-%0* 5>6*21%)A .*0(1-/
0"1l JO#L1,"*(2#+! & IHE#%( 1((*O!+#, & K#O#,- . *$2" 5>?7*5( *0(1->
1"*=C*-%0* 1(<()A 2"5*, .1*6.*, 0>H% 1( 1/<1*, )*@." 5 #(=*@", *=2($)%. ;2&
?(5"#H"1%& ?(-(1%& )*@.% 1(@(2( **#-%1() 1"*=C*-%0* 1(<()A 6#(5/1 .1*6./
0>H% %2% .2(5%} Escape .

28 $=t*$( )*@.% L(@(2( *F#-%1() 5 6*2*<"1%", 2(-(11*" 6% /0*2@ (1%,
1"*=C*-%0* 5>6*21%)A *O(1-/ 0"11  JO#L,*(2#+! & WHEH#%( 1((*0M+#, &
'<*(8!,-

28 B"#'0"+"1%8& 6% #(=*@", *=2($)% #'-()#( 62() % /6#(52"1%& 5%-*0
%$6*2A2/1)$& -",$)5%& 0>HAI 5 $*@")(1%% $ .2(5%H(0% .2(5%()/#>:

N #%=206<"1%"/%)-(2"1%" 5%-( 5 6*?%E%%  JHS*#(  ($6*$*=
N3N36"#'0"+"1%" 0>H% 56"#'-/1(?(- 6#% 1(<(*0 *2'$" (O#")A",
1*6." 0>H%).

N #9%=206<"1%"/*)-(2"1%" 5%-( 5 6*?%E%% .[#$*#( ($6*$*= 11)3N35#(+"1%"
*2"$( 0>H% 56"#"-/1(?(- 6#% 1(<()*, .2(5%H" ctl .
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IB>D:A9? > :0NG% -*$))*@1*0 6#%=2%<"1%% 1(
$"70"1)(C )#"*5, 6"#'C*-1>C *)5"#$)%&C % *1)()1>C 62*+(-.(C
Hr=f(<(")$& 1(?5(1%" E"6%, . *V#*, *1% 6#%1(-2"<(). P(.<" 1(
*1)()1>C 62*+(-.(C *)*=#(<(")$& %C 1*0"#.

N :(1*#(0%#*5(1%" 5%-(3N36"#"0"+"1%" 0>H% 6#% 1(<()*, 6#(5*
1%6.".

N "#)%.(2A1(& 6#*#/).( 5%-( 51%7?/55"#C3N35#(+"1%" *2"$( 0>H%
56"#"-/1(?(-.

N P#%7?2*1)(2A1(& 6#*.#/).( 5%-( 56#(5*/52"5*3N35#(+"1%" *2"$( 0>H%
56"#"-/1(?(- 6#% 1(<(*, .2(5%H" 'shift .

N L21@"1%"/*).21@"1%" **=#(<"1%& 3D-)"2 .*06*1"1)*53N3$*@")(1%"

2(5%H shift + zZ.

*6%2196)"2A1* 5 3D-#"<%0" #'-()H#( ($0. #(?-"2 6.1.1) -*$)/61* S#(+"1%"
0%"2% $ 6*0*+Al 6"#'0"+"1%& 0>H% 6#% 1(<()>C 6#(5* .1*6." 0>H% %
2(5%H" shift . "#1)AS$& . 6"#5*1(@(2A1*0/ 5%-/ ($)#*7* $5"#C/ 62()>) O*<1*
1(<(0%"0 .2(5%H%0.

2& 56%$>5(1%& F1)#( 620> 5 #(=*@/l *=2($)A 1"*=C*%0* 1(<(A
2(5%H/ Home2%=* 5>6*21%)A 5 0"1l C!%-E .*0(1-/ C:2()(E.

:2& 56%$>5(1%& 5%"C *=U".)*5, #(?0"+"11>C 51" *1)/#( 62()>, 5 #(=*@!
*=2($)A 1"*=C*-%0* 1(<()A *0=%1(E%I .2(5%H ctrl + PgDown2%=* 5>6*21%)A 5
0"11 C!%-E *0(1-/ C!$" *=U".)>E.

6.1.1. 2D- > 3D-B:P>DE

#% *).#>)%% -*./0"1)( 620( % *06*1"1)> 5$"7-( *)*=H#(<(])$& 5 2D-
#'<9%0". :2& 6#"-$)(52"1%& *=U")*5 5 3D-#"<%0" 1"*=C*-%60* 1(<()A .2(5%H/ 3
2%=* 5>6*21%)A 5 0"1l C!%-E *0(1-/ C4"<%0 3DE. ;2& 6"#".2I@"1%& 5%-(
*=#()1* 5 2D-#"<%0 $2"-/") 1(<OA .2(5%H/ 2 2%=* 5>6*21%)A 5 0"1l Cl%-E
*0(1-/ C4"<%0 2DE.

6.1.2. ":P>D 8:B/96770C0 040FB9P:?>; 5694E

28& [*=1*, #(=*)> $ 1%<1", $)*#*1*, 620> 5 #*TH(00" 6#"-/$0*)#"1
H'<060 ?H.(2ALFTF P =H#(<"1%& 62()>. 2& B'#'.21@"1%& -(11*7* #'<%0(
1"*=C*-%0* 1(<()A $*@")(1%" .2(5%Fcul  + F.

(-6%$A CM"#.(2A1>, 5%-E 5 $)#." $)(/S( HH(<(") )"+ $*$)*&1%"
#'<%0(.

4%$/1*. 89. J*=+"1%" * $*$)*&1%% ?"#.(2AL*7* #"'<%0( 5 $)#*." $)()/$(
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6.1.3. VOC 3:4/>

* j02@(1%I 5 #'-()*#" 62() /$)(1*52"1 H(7 $").% 0,1 00. ! 2I=*,
0%0"1) #(=*)> H(7 $").% 0*<1* 6"#".21@%)A 1( 6#"-/$)(1*52"11*" %2% ?(-(11*"
6*2A2%5()"2"0 ?1L(@"1%". ;2& G)*7* 1"*=C*-%0* 1(<()A .2(5%HG % 5 *).#>5H"0$&
-9%(2*7*5%0 *.1" CX(7 5%-%0*, $").% (0.001-100 00)E 5>=#()A J#"=/"0>, H(7 %?
$6%8$.( %2% 55"$)% $*=$)5"11*" 21(@"1%" 5 5"#C1"0 6*2"

War smguMoi ceTew (0.001-100MmM)

0.1 mm

4%$/1*. 90. ;%(2*7*5*" *.1* CX(7 5%-%0*, $").%E

K**#-001()> JH$H( % )"J+™ 21(@"1%" H(7( $").% *)*=#(<()$& 5 $)#*."
$*$)*&1%&..

6.2. RD50B4 M9H601

6.2.1. RD50B4 M9H601 DXF

| 4 T#(00" 6#"-/$S0%)#" 1 %06*#) TH(D%@"$.%C *=U")*5 1( $2*% 62()> %?
D(,2*5 D*#0()( DXF. :2& G)*7* 1"*=C*-%0*:

1. "#")% 5 #'-()# 62().
2. I>?50A *0(1-/ 0"1l  "#$% & 94:(*, & DXF
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Bug Pazmewenne Mncrpymedts

7 3 wrgmkauwn_WHOM.123456 X

4%$/1*. 91. 9"11 CL(,2E Y CNOG*#)E Y DXF
3. I>=#()A 1/<1>, D(,2 DXF % 1(<(A 1( .1*6./ CQ).#>)AE.

Q)*=#(?%)$& -*6*21%)"2A1*" *.1* CNO6*#) %? DXFE, 7-" 0*<1* 2(-)A
$2"-/1+%" 6(#(0")#> %06*#)(:

HMMnopTt nz DXF

4%$/1*. 92. Q.1* CNO6*#) %? DXFE
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]

CX%#%1( 2%1%, 6* /0*2@ (1%IE3N3H%#%1( )#"*5, -*=(52&"0>C 1( $2*%
6"@()1*, 62()>. * /0*2@(1%l /$)(1*52"1* ?21(@"1%" 0,2 00.
CPr@.( 5%)(5.%E3N3.**#-%1()> )*@.%, *)1*$%)"2A1* **#* =||)
#I@%)(1> **#-%1()> 5%)(52&"0>C 7#(D%@"$.%C *=U".)*5.
CJ*6*$)(52"1%" $2*"5E3N3)(=2%E(, 6*?5*2&I+(& ?2(-0A $**)5")$)5%&
0"<-/ %06*#)%#/'0>0% $2*&0% D(,2( DXF % $2*&0% 62()> 5 :#*7#(00".
N CJ2*% 5 DXFE3N31(%0"1*5(1%& %06*#)%#/'0>C $2*"5.
N CJ2*% 5 62()"E3N3$**)5")$)5/1+%" $2*% 5 #*7#(00". 9*<1*
5>=#()A $/+"$)5/1+%, $2*, %? 5>6(-(1+"7* $6%$.( (?(
%%$.21@"1%"0 $2*"5--%G2".)#%.*5).

]

2t

#% 1(<0%% 1( .1*6./ QK 6#4%7?* -") %06*#) 7T#(D%@"$.%C *=U")*5 %?
D(,2( DXF 1( $**)5")$)5/1+%" $2*% 62()>.

6.3. "9F049 30 360;D>

82"0"1)> 5 #-()#' 62() #(?0"+()$& 1( $2*&C. | #*7#(00"
6#"-I$0%)H" 1% -5( 5%-( $2*"5:

~

N Q-%1*@1>"3N3%$6*2A2/)$& -2& ?2(-(@, F*#>" 1" 6#%58&?(1>
FLA)L, $)H#1" 62()>.

N :(#> $2*'53N3-2& %1D*#0(E%%, *)*#(& 6#%0"1%0( . *6#"-"2"11*

$)*#*1" 62()>: Top-2& 5"#C1", $)*#*1> %Bottom-2& 1%<1",.

J6%$*. $2*"5 *)=#(<(")$& 5 1%<1", *=2($)% #"-(.)*#( 62():

TS Bottom Overl B wrso Bottom So Top Paste Bottom Pas... [l MultiLay

4%$/1*. 93. J6%$*. $2*"5 5 #"-(.)*#" 62()

Top/Bottom/Int Layer3N3$2*% )*6*2*7%%.

Board3N3$2*, *1)/#( 62()>.

Top/Bottom Overlay3N3$2*% O(#.%#*5.%.

Top/Bottom Solder3N3$2*% 5$.#>)%8& 5 6(&2A1*, 0($.".

Top/Bottom Paste3N3$2*% 6(&2A1*, 6($)> -2& 0*1)(<( .*06*1"1)*5.

MultiLayer.

3D Top/Bottom3N3$2*% 3D-)"2, %06*#)%#*5(11>C 5#H@1/l %2%

6#%%$5*"11>C *06*1"1)(0, #($6*2*<"11>0 1( $2*&C Top % Bottom
$**)5")$)5"11*.

N 9"C(1%@"$.%" $2*%3N3$2*% -*6*21%)"2A1*, %1D*#0(E%%.

A2 20 20 20 2

0.)%51>, $2*, 6*-$5"@"1 $"#>0 E5")*0.

28 ()%S(E%% $2*& 1"*=C*-%0* +'2.1)A 6* "7* 1(%0"1*5(1%| 2"5*,
1%6.%, 0>H%. P(.<" 6"#"'0"+()A$& 0"<-/ $2*8&0% 0*<1* 1(<()%"0 .2(5%H > % .

28 *).21@"1%8& *)*=#(<"1%& *)-"2A1>C 1"()%51>C $2*'5 1"*=C*-9%0*
+2.1/)A 6% 1(%0"1*5(1%I 1/<1*7* $2*& $ 2(<()>0% .2(5%H(0% shift + Ctrl .
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#% G)*0 5.2(-.( $*)5")$)5/1+"7* $2*& =[-") *)*=#(<()A$& $"#>0 E5")*0 % 1"
=/-")  6*-$5"@%5()A%& 6#% 1(5"-"1%%. ;2& 5.21@"1%& *)*=#(<"1%& #(1™
#).21@"11*7* $2*& 1"*=C*-%0* $1*5( +"2.1/)A 6* "7* 1(%0"1*5(1%I $ ?(<()>0%
2(5%H(0% shift  + ctrl .

P(.<" -2& 5#"'0"11*7* *).21@"1%& **=H#(<"1%& 1"()%51>C $2*"5 0*<1*
6"#" )% 5 #'<%0 *1*7* $2*& 1(<()%"0 $*@")(1%& .2(5%lshitt + s. | #'<%0"
157 $2%8& 0*<1* 6"#" 21@()AS& 1( -#/T%" $2*%, 1(<%0(& 6* %C 1(%0"1*5(1%I 5
$6%$." $2*'5, %2% .2(5%H(0>> % *. 2& *).21@"1%& #'<%0( *1*7* $2*&
1"*=C*-9%0* 6*5)*#1* 1(<()A Shift + S.

6.3.1. ":29/4>B0197>: 34B./4.BE 360:1

| # ()" 62() 6#"-/S0M)H L( 5*20*<1*$)A L($)#*,.% S)H.)#> $2*'5,
((11(& D/1.E%& 6#"-/$0(#%5(") L(S)#*,./ J*2+%1> $2*'5, ( )(.<" 5>=*# %?
1"$2A.%C  H(=2*1*5 S )H>  $2*'5,  *)2%@(1+%C$&  *2%@"$)5*0
6#40"</)*@1>C $2*"5 )*6*2*7%%:

2 $2*&;
4 $2*&;
6 $2*"5;
8 $2*"5.

21 20 20 2

2& %7?0"1"1%& P)#/.)/#> $2*"'5 1"*=C*-%0*:

1. 1>?50A .*0(1-/ 0"1l C5*(/1,’*(2#+!/E & C./o#1,(* 8,*B1,B*G
8%(/2H$0. #%$/1* EON

na MpoekTMpOBaHWE PazmewerHue FIHCTy My

Pegakrop cTpyKTyYpH CROEE kY. 123

4%S$/1*, 94. 1>7%5 * 1( G4"™-(.)# $)#.)/#> $2*"5E

2.1 M HSEH'0$& *.1" CA-()H  SH)H> $25E  6#%75"$)%
1"=C*-9%0>" 1($)#*,.%:
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PepakTop CTPYKTYpsI cnoes

4%$/1*. 95. Q.1* CA"-(.)*# $)#/.)#> $2*"5E

!

5 5>6(-(1+"0 $6%$." Cl>=*# H(=2*1(E 5>=#(A 1/<1>,
H(=2%1 $)#/.)/#> $2*'5;

5 $)*2=E" CNO&E ?(-(A 1/<1>" 1(%0"1*5(1%& $2*&0;

5 $)*2=E" C9()"#%(2E 2(-0A 1/<1>, 0()"#%(2 $2*&0;

5 $)*2=E" CP*2+%1(, 00E ?2(-0A 1/<1>" ?1(@"1%& )*2+%1>
$2*'5 5 00;

5 $)*2=E" CDKE ?2(-0A 1/<1>" ?21(@"1%& -%G2")#%@"$*,
64+ 1%E("0*$)% $2*"5.

21 20 2

e

IB>D:A97?>:0ON®IL(@"1%& 5 $)*2=E" CP*2+%1(, 00E (5)*00%@"$.%
$I00%#/1)$&, % $I00(HL(& )*2+%1( $2*"5 *\*=H#(<(")$& 6% )(=2%E", 5 6+2"
CQ=+(& )*2+%1(, 00E.

6.4.'05067>4:6/7E: >?34B.D:?4E

6.4.1. -08297>: /0?4.B9 5694E
28 $*2-(1%8& *1)H#( 620> 5 #'-()*#" 62() 1"*=C*-%0*:

1. "#" 21@%)AS$E& 1( $2*, Board ($2*, *1)/#( 62()>, $0.  4(=*)( $* $2*&0%).
2
Z"2. 1A 6#(5*, .1*6.*, 0>H% 6* ?1(@./ = 1( 6(1"2% %1$)#/0"1)*5
% 5>=#()A %1$)#0"1) CP#".E, CQ.#<1*$)AE %2% C;/7(E. P(.<" 1/<1>,
%1$)#/0"1) 0*<1* 5>=#()A 5 0"1l #=4/>/+/

o 0 & Tr <

4%$/1*. 96. N1$)#/0"1) CQ.H/<I*$)AE 1( 6(1"2% %1$)#/0"1)*5 #"-()*#( 62()
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3. '(#%$*50A 2(0.1/)>, *1)/#.

4%S$/1*. 97. I*?2-(1%" 2(0.1/)*7* *1)I#( 6#% 6*0*+% T#H(D%@"$.%C %1$)#/0"1)*5

4. 1>-"200)A $*?-(11>, *1)# #(0*, 5>-"2"1%& %2% 5>-"2%5 *%1 %?
$"70"1)*5 % 1(<(5 .2(5%H/ Tab.

5. 1>?5()A *0(1-/ 0"1l  C9+8,*B4/+,GE & C"(*4# :%#,GE & C"(*4#
:( 2G0/%/++(4B 1(+,B*BE($0. #%%$/1* E9R

MHCTpyMEHTE

OBHOBMTL NNETY M3 CXEMbI
HHMAKAD W

dopMa NnaTsl DopMa NO ELASNEHHOMY KOHTYRY

Co3gats NpUMUTHBE M3 OPMEB NNETH

ectDoc
4%3%$/1*. 98. K*O(1-( 01l CL*#0( 6* 5>-"2"11*0/ *1)/#/E

#% 5>6%21"1%% 5%$"C /$2*5%, D*#0( 62()> =-") 6"#"$)#*"1( 6*
5>-"2"11*0/ *1)/#/ ($0.  #%$/1*.E9N
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< ® 04 Tr < 3

— sl IO Y T T o NI O I I I

A%S$/1*. 99. "H"$) 11>, *1)/# 62()>
BS2*5%8& -2& /$6"H1*7* $%2-(1%& *1)/#( .(#)> $2"-/1+%";

KF1)/# -*2<"1 =>)A 1(#%$*5(1 1( $2*" Board
(HUS$*5(11>, *1)# -*2<"1 =>)A 2(0.1)).

KFL)/# 1" -*2<"1 $*-"#<()A -/=2%#/|1+%C$& $"70"1)*5.

K*1)/# 1" -+2<"1 $*-"#<(A 1"$5&?(11>C %2% )/6%.*5>C $"70"1)*5.

20 20 20 2

T$2% .(*"-2%=* %? G)%C /$2*5%, 1" $*=2I-"1*, 6#% 6*6>)." 5>?5()A
F0(1-/ 0"1l CL*#0( 6* 5>-"2"11*0/ *1)HE *)*=#(?%)$& $**=+"1%" *=
*Ho%=." ($0. #%%$/1*.E10D

MNewyaTHan nnarta

Q KOHTYD NNaThl HE ONpEasneH.

4%$/1*. 100. QH%=.( 6#% $*?-(1%% *1)/#( 62()>

6.4.2. -08297>: 1EB:89 1 5694:
J*2-(1%" 5>#"2( 5 62()" 5*?0*<1* -5/0& $6*$*=(0%:
1. J*2-0A 6#%0%)%5 )%6( CA"7%*1E 1/<1*, D*#0> % 6#%$5*%)A "0/ )%6
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C!I>#'? 5 62()"E ($0. 4"7%*15).

2. "(#%$*S0A 1( $2*" Board *%1 %2% 1"$+2A* ?(0.1/)>C *1)/#*5
$6*$*=*0, (1(2*7%@1>0 $*?-(1%I| *1)/#( 620> ($0. #(?-"2 6.4.1) %,
5>-"2065 %C, 5>?50A *0(1-/ 0"1l C9+8,*B4/+,GE & C"(*4# :%#,GE
& C6G*/= :( 2G0/%/++(4B 1(+B*BE ! -(11*0 $2/@(" 1( $2*" Board
=/-) $*?-(1> #'7%*1> )Y%6( CI>#"'? 5 62()'E, D*#0( *)*#>C =I")
6*5)*#&)A 5>=#(11>" *1)/#>.

2& [-(2"1%& 5>#"2( 62()> 1"*=C*-%0* 5>-"2%)A $**)5")$)5/1+%, #"7%*1
)%6( CI>#"? 5 62()"E % 1(<()A .2(5%H/Delete .

6.4.3. R8D:B:?>: B93340;7>H D:P2. 40A/9D>
12& %70 "#"1%& #($$)*&1%& 1( 62()" 0"<-/ -5/0& )*@.(0% 1"*=C*-%0*:
1. 0.)%5%#*5()A %1$)#/0"1) *-1%0 %? $2"-/1+%C $6*$*=*5:

N +"2.1)A 6#(5*, .1*6* 0>H% 6* ?1(@./ 1( 6(1"2%
WIS)HO0"1)*5 % 5>=#OA %I1$)#0"1) CA($H)*&1%" 0'<-/
)*@.(0%E;

N 5>?50A *0(1-/ 0"11  C9+8,*B4/+,GE & CO9=4/*+/E &
C.#88,(@+!/ 4/LOB ,(E1#4IE ;
N 1(<0A $*@")(1%" .2(5%kFctrl  + M.
2. '(<OA 2'5%, .1*6.%, 0>H% 5 )*@." 1( 62()", *)./-( 1"*=C*-%0* 1(@()A
0620"#"1%".
3. "#'0"$)%)A JHS*H 0>H% 5 *1"@1/ )*@./ %?0"#"1%&, 6#% G)*0 0"<-/
-5/0& Y*@.(0% =/-") 6#*5"-"1( 5%#)/(2A1(& 6H&O(& 2%1%& -2& [-*=1*T*
5>#(51%5(1%& %?0"#"1%& {$0%$/1* E10).

20 : NetC1 2
19

4%$/1*. 101. N?0"#"1%" #($$)*&1%& 1( 62()"

4. '(<QA 2"5*, .1*6.*, 0>H% 5 *1"@1*, *@." %?0"#"'1%&. Q)*=#(?%)$&
5$62>5(1+™  *.1* C4($$)*&1%" 0"<-/ }@.(0%E $ #"2/12A)()(0%
%?0"#"'1%& ($B%%$/1* E10R
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PaccToAaHKe M exay ToOYKaMM

4%$/1*. 102. 4"212A)()> %?20"#"1%,

6.4.4. R8D:B:?>: B93340:?>: D:P2. 5B>D>4>19D>

HATH(00( 6%25%28") %?0"H%)A 0%1%0(2A1*" #($$)*&1%" (?(?*4) 0"<-/
5/0& 6#%0%)%5(0% 1( 62()", .(-)*: "%, *1)()1>" 62*+(-.%, 6"#'C*-1>"
)5"H$)%&, )".$)*5>" 1(-6%$%, 6*2%7*1>, #'7%*1> % -/7%.

28 %?20"#"1%8& #($$)*&1%& 1( 62()" 0"<-/ -5/0& 6#%0%)%5(0% 1"*=C*-%0*:

1. 0.)%5%#*5()A %1$)#/0"1) *-1%0 %? $2"-/1+%C $6*$*=*5:

N +"2.1NA 6#(5*, .1*6.*, 0>H% 6* ?21(@./ 1( 6(1"2%
%1$)#/0"1)*5 %  5>=#O)A  %I1$)#/0"1) CM(?*# 0'<-/
6#%0%)%5(0%E;

N 5>?50)A *0(1-/ 0"1l  C9+8,*B4/+,GE & C9=4/*/+|/[E &
CK#=(* 4/LOB :*141 I2#4IE

N 1(<0A $*@")(1%" .2(5%}FcCtl  + Shitt  + M.

2. '(<OA 2"5*, .1*6.*, 0>H% 5 )*@." 1( 6"#5>, 6#%0%)%5, *) *)#*7+
1"*=C*-%0* 1(@()A %?0"#'1%" ?(?*#(. :#%0%)%5 =/-") 5>-"2"1 1( 62()"
($0. #%%$/1*.E10R
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4%$/1*. 103. 1>-"2"11>, 6#%0%)%5 6#% %?0"#"1%% ?(?*#(

3. (OA 2'5%, .1*6*, O0>H% 1( B5)#*, 6#%0%)%5. Q)*=#(?%)$&
5$62>5(1+™  *1* CM(?*# 0'<-/ 6#%0%)%5(0%E $ #'2/2A)()(0%
0%620"#"1%& 0%1%0(2AL*7* #($$)*&1%& 0"<-/ 5>=#(11>0% 6#%0%)%5(0%
($0. #%$/1*. E10)

3asop Mexgy NpUMUTHEAMN

o MUHWMaNBEHEIA 3a30p = 4.750 MM

A%$/1*. 104. 4"212A)()> %20"#"1%, 2(?*#(

6.5. "9F049 3 503920A?ED> D:349D>

6.5.1. "98D:S:?>: 503920A?EI D:34

+$2" $%1CH*1%2(E%% $C'0> % 62()> ($BLCH 1%2(E%E $C'0 $ 62()0%
6*$(-*@1>" 0"$)( 1"*=C*-%0* #(?0"$)%)A 1( 62()".
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2& 6"#'0"+"1%& 6*$(-*@1*7* 0"$)( 1"*=C*-%0* 2(C5()%)A *=U".), 2(<(5
2'5/1 .1*6./ 0>H% 51/)#% "7* *L)#(, 6"#'1"$)% 5 1/<1/l 6*?2%E%| %
*)6/$)%)A 2"5/1 .1*6./ 0>H%.

| GHE"$S" 6"#'0"+"1%8& 6*$(-*@1*7* 0"$)( *L)# 6*$(-*@1*7* 0"$)(
P=H(<()$& P(2%5.%, 2"2"1*7* E5")( ($0. #%$/1*.E10% #% G)*0 -*$)/61>
$2"-/1+%" -" $)5%&:

N 544  6*$(-*@1*7* 0"$)( 6#M)%5 @($*5*, #"2.% 1( 90
7#(-1$*53N3.2(5%H( $%&704

N 544  6*$(*@1*7* 0"$)( 6* @($*5*, $)#'2" 1( 90
7#(-1$*53N3$*@")(1%" .2(5% Shift  + $%&704

N "#'1*$ 6*$(-*@1*7* 0"$)( $ 5"#C1'7* $2*& 1( 1%<1%, %
1(*=*#*)3N3.2(5%H( L.

Mel3av3

) 00000 X

|
L

(

4%$/1*. 105, "#'0"+"1%" 6*$(-*@1*7* 0"$)(

6.5.2. -10H3419 503920A7EI| D:34

F$2" (20" 1%& 6*$(-*@1*7* 0"$)( 1( 6(1"2% CJ5*$)5(E 0*<1*
6#*S0HNA % 2(-0A "7* BEH(OH> ($0. #%$/1* E10F ;2& G)*7* 1™*=C*-060*
55-"200)A 6*$(-*@1*" 0"$)*, +'2.1/5 6* 1"0/ 2"5*, .1*6.*, 0>H%.
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Cronctea
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OB

w [MonowmeHne

w CeodcTBa

 [ocagoyHoe MECTO

4%3%/1*. 106. J5*,$)5( 6*$(-*@1*7* 0"$)(
'(5.2(-" CQ=+%"E:

~

1. C*2*<"1%"E:
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N CX/YE3N3.*#-%1()> E"1)#( 6*$(-*@1*7* 0"$)(.
N K1*6.( [EI3N36*?5*2&") ?(D%.$%#*50)A 6*2*<"1%"
6*$(-*@1*7* 0"$)(, 6#"6&)$)5/& "7* 6"#"0"+"1%l.
N CB7*2 6*5*#*)(E3N3-*6/$)%0 55*- 2|=*7* 21(@"1%& *) 0 -* 360,
( (<" HHRWE()"2A1>C  ?21(@"1%,. *5*#*) 6#*%?5*-%)$&
N1*$%)"2A1*  E"L)#( 6#)%5 @($*5*, $)#'2.% (6#%
6*2*<%)"2A1>C ?1(@"1%&C).
2. CJ5*9$)5(E:
N CJ2*,E3N3$2*, #($6*2*<"1%& 6*$(-*@1*7* 0"$)(. ;2& 5>=*#(
-*$)/61> $2*% Top Layer¥Bottom Layer
C:*?. *=*?21(@"1%"E.
C'(%0"1*5(1%"E.
CQ6%$(1%"E.
CP%6 .*06*1"1)(E.
C4(?-"2 $6"E%D%.(E%%E.
CNO& 5 8KRE3N3%0& .*06*1"1)( 5 G2")#*11*, =(?"
*06*1"1)*5 (8KR).
CR%=2%*)".(-%$)*@1%.E3N3%0& =%=2%"*)".%, FYVRE
6#%1(-2"<%) *06*1"1).
CV%$)E3N32%$) $C"0>, 1( X0 #(?20"+"1 5>-"2"11>,
*06*1"1).
3. C3D-)"2*E:
N CNO0& D(,2(E3N3%0& D(,2( STEP-0*"2%, %$6*2A?/"0*, 5
*06*1"1)".
N C!>$*)( 3D-0*-"2%E3N35>$*)( #($6*2*<"1%& 3D-0*"2% 1(-
$*)5"$)5/1+", $)*#*1*, 62()> (5 00).
N C"6#?2#@1*$)AE3N3/.(?>5(")$& 5 6#*E"1)(C.
4. C*$(-*@1*" 0"$)*E:
N CNO&E3N35>=%#(")$& %? 5>6(-(I+"7* $6%$.(. * /0*2@ (1%l
5>=#(1* %0& 0*-"2% :9.

6.6. R?4:B9/4>179; 4B933>B01/9

2& H($$YHB.% 6#5%1%5 1( 620" 5 HTHO00" 6#'-/$0%)#"1
%1$)#/0"1) CN1)"#(.)%51(& YH($SY#*5.(E. 1>?50A G)*) %1$)#/0"1) 0*<1* *-1%0
%67 J#'C $6*$*=*5:

2

2V 20 20 20 20 2

]

2t

N '(<(5 1(.1*6./ 1( 6(1"2% %1$)#/0"1)*5.
N I>=#(5 .*0(1-/ 0"1l H=4/>[+] & 9+,/*#1,12+H#@ ,*#88!*(21#

N '(<(5 $*@")(1%" .2(5%H cul + w.

M#- 1(@(2*0 #(=%)> $ w1$)#/0"1)*0  1™=C*-%0* 5>=#()A $2*,
#(?0"+"1%& 6#*5*-1%.(, 1(<(5 1( 1(%0"1*5(1%" Top Layer %2%Bottom Layer
0.)%51>, $2*, 0*<1* )(.<" 0"1&)A .2(5%H(0% > %* ($0. 4(=*)( $* $2*&0%).
P(.<" -2& [F*=$)5( )#($$%#*5.% 0*<1* 5.2I@%)A #"'<%0 *-1*7* $2*&, 1(<(5
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$*@")(1%" .2(5%} shit  + S.

HY% VH(SSYH5." 6#+5*-1%.( %1$)#/0"1) 0*<") (5)*00%@"$.% *6#"-"2%)A
$2%,, 7-" #($6*2*<"1( E"2"5(& *1)(.)1(& 62*+(-.(, % $-"20A "7* (.)%51>0.

6.6.1. +E5067:?>: 4B933>B01/>

2& 1(@(2( YH($$Y#*5.% 1™=C*%0* 1(<)A 2'5* .1*6* 0>H% 1(
62%+(-./, %72 X)H*, 1"*=C*-%0* 6#*5"$)% 6#*5*-1%.. #% G)*0 =/-/) 2()"1"1>
5$" *=U")>, 1" )1*$&+%6"$& . /.(?(11*, E"6% ($0. #%$/1*.E10Y,

2 - NefD3 2

4%$/1*. 107. *-$5").( 62*+(-*. 6*$(-*@1>C 0"$), *=U"-%1"11>C 5 *=+/| E"6A

{(2A1" H(& YH($$%#*5.( 6#*C*-%) 6/)"0 1(<()%& 2'5*, .1*6.% 0>H% -2&
6+$2"-*5()"2A1*7* D%.$%#*5(1%& $"70"1)*5.

#%  %7?0"1"1%% (.)%51*7* $2*& 5 6#*E"$$" )H($S%#*5.% 1( *1E"

BH"->-[+'TF 2(#'62"11*7* $"70"1)( (5)*00%@"$.% -*=(52&")$& 6"#'C*-1*"
)5"H#$)%" $ -96(0")#*0 *)5"#$)%& 0,4 00 % -%6(0"#*0 *1)(.)1*, 62*+(-.% 0,9 00

91



($0. #%$/1* E108

I B >D : A9 2?2 > OND$2% -*=(52"1%I| 6"#'C*1*7* *)5"#$)%&
6#'6&)$)5/) 1"-*$)(*@1>" 2(*#> 0'<-/ *@.*, D%.S(E%% $'70"1)( %
H#T%0% G2'0"1)(0% 62()>, )* 6"#'C*1*" %)5"#$)%" 1" $*?-(")$&. ! )(+0
$2/@(" 1™*=C*%0* *)0"1%)A #(20"+"1%" GH#'->-+'T*  $'70"1)( %
2(D%.$YH*5()A "7+ 5 =*2™ $5+=*-1*0 0"$)" 62()>.

1
NetD3 2

Z €dieN

%
N N4tDN6tD3 1

2 NetD3 2

4%$/1*. 108. PH($$%#*5.( $ 6"#"'C*1>0 *)5"#$)%"0

28& 2(5"#H"1%8& )H($S%H#*5.% E"6% 1"*=C*-%0* 1(<()A 6#(5/l .1%6./ 0>H%
%2% .2(5%}F Esc.

6.6.2. '034.57E: /0D9?2E 5B> 1E5067:?>> 4B933>B01/>
| GHE"$S" JH(SSYH5.% *$)/61> $2"-/1+%" *0(1->:
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N N?0"1"1%" H%#%1> $"70"1)*53N3$*@")(1%" .2(5shift  + w. 1>?>5(")
“0H(2*T*5*" * 1% CX%H%L( 6#5*1%.(E ($0. #%$/1* E10) 7-" O*<1*
5>=#H()A *1* %? 6#"-/$)(1*52"11>C 21(@"1%, %2% ?(-)A 6#*%25+2A1*"
21(@"1%" 5 0%22%0")#(C.

LnpHHA NpOBOOHHKS

0.2 MM|

0.1 MM

4%$/1*. 109. 1>=*# HY%#%1> $"70"1)(

IB>D:A97?>:0NG% 5>=*#" -#/7*7* 21(@"1%& %?0"1&")$&
H%#%1( )*2A.* 1*5>C -*=(52&"0>C $"70"1)*5. X%#%1( 6#*5*-1%.*5
6* /0*2@(1%I3N30,2 00. 8)* <" ?21(@"1%" 6#%1&)* 5 .(@"$)5"
0%1%0(2AL1*7* 2(?*#( *) -#/7%C E"6",.

N?0"1"1%" 1(6#(52"1%& /72( 6*5*#%)( $"70"1)(3N3.2(5%H $%&704
N?0"1"1%" /72( 6*5+#*)( $"70"1)(3N3$*@")(1%" .2(5%kShift  + $%&704
B7%2 6*$2"-*5()"2A1* 0"1&")$& 5 $2"-/1+"0 6*#&-.": 45 TH#H(-/$*5 Y
6#0625*2A1>, Y 90 7H#(-/$*5.

Q)0"1( D%.$%H#*5(1%& 6#"->-/+"7* $"70"1)(3N3.2(5%H (Backspace .
4(?0"+"1%" 6"H"C*1*7* *)5"#$)%& ="? $0"1> (.)%51*7* $2*&3N3.2(5%H(
2|

21 2

21 2

6.6.3. +?:3:?7>: >8D:?7:?>H 1 4B933>B01/. 5036: 308297>;

6.6.3.1. R8D:?:7>: 310H341 3:CD:?49

:28& 5>-"2"1%& $"70"1)( 1( 62()" 1"*=C*-%0* 1(<()A 6* 1"0/ 2"5*, .1%6.*,
0>H% ($0.#%$/1*. E11)) :#% 5>-"2"11*0 $"70"1)" 1(<()%" .2(5%H% Tab 5>-"2&")
5$" $5&2(11>" $"70"1)> )*, <" E"6% 1( ()%51*0 $2*". *Sy#1* 1(<()%"
2(5%H%Tab 5>-"2&") 53" $5&?(11>" $"70"1)> % -#/7%" 6*-.2I@"11>" 6#%0%)%5>
(6"#'C*-1>" *)5"#$)%&, *1)(.)1>" 62*+(-.%) 1( 5$"C $2*&C.
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IB>D:A9?> ONG% %)$/)$)5%% / 5>-"2"11*7* $"70"1)( 6#%5&?.%
. E"6% (*)*=#(<(")$& E"6A No Nej 6*5)*#1*" 1(<()%" .2(5%H% Tab 51*5A
5>-"2&") J*2A.* G)*) $"70"1).

NetD311 NetD3 1

NetD3_2

4%$/1*. 110. 1>-"2"11>, $"70"1) 1( 62()"
2& -(2"1%& 5>-"2"11>C *=U".)*5 1"*=C*-%0* 1(<()A .2(5%H/ Delete .

#% 5>-"2"1%% $"70"1)( 1( 6(1"2% CJ5*$)5(E 0*<1* G6#*$OMH#)A %
0620"1%)A "7* 6(#(0")#>:
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!

!

20 20 20 2

e

¢ [lonoseHue

Mepeas Touka (XY)

4%8%$/1*. 111. J5* $)5( $"70"1)( )#"(

<RI B'HEY, % 6+$2"-1", )*@.% $'70"1)( 1( 62()" 6* *$&O0
010 X % Y.

CNO& E"6%E3N36*?75*2&") 6#%$5*06)A $'70"1) E'6A %? 5>6(-(1+"7*
$6%3.(.

K1*6.( CM(-0A E"6AERE3N36*?25%28") 6#%$5%06)A $'70"1)/ E"6A 2I=*7*
G2"0"1)( 1( 62()". 2& G)*7* 6+$2" 1(<()%& 1( .1*6./ 1™*=C*-%0*
+'2.1NA 6% G2'0"1), X0/ /<" ?2(-(1( 1/<1(& E"6A. 8)¥)

%1$)#/0"1) )(.<" 0*<1* 5>?5()A 1(<()%"0 .2(5%H% N.

CJ2* E3N36%?75%2&") 5>=#()A $2*, #($6*2*<"1%& $"70"1)(.
CX%#9%1(E3N3H%#%1( 2%1%% $"70"1)(.

C:29%1(E3NBLH () %H/"0*" 6+2", *)#(<(I+™ -2%1/ $"70"1)( )#".(.

CM(<"1%" 6(&2A1*, 6($)>E3N321(@"1%" 2%=* 6#%1%0(")$& %? 6H#(5%:
20h=* 55*06)$& S#H/@1/l 6#% 6"#".21@"1%% 6(H#O")H#( 5 6*2*<"1%"
C*2A%5()"2A$.%, E. 1¥20*<"1 55* #%E()"2A1>C 21(@"1%,.

CI$.#>)%" 6(&2A1*, 0($.%E3N35"2%@%1( 2(?*#( 0"<-/ #('0 ?(+%)1*,
0($.% % 0"-Al. M1(@"1%" 2%=* 6#%1%0(")$& %? 6#(5%2, 2%=* 55*-%)$
SH@1/1 64#% 6"#".21@"1%% 6(#(0")#( 5 6*2*<"1%" C:*2A?*5()"2A%$.%,E.
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1*20*<"1 55*% *H%E()"2A1>C 21(@"1%, -2& @($)%@1*7* )"1)%#*5(1%&..

6.6.3.2. :B:D:S:?>: 3:CD:?401

J'70"1) 0*<1* 6"#'0"+()A 6/)"0 6"#'1*$( $#"-1", y@.% $"70"1)( $
?2(<0*, 2"5*, .1*6.*, 0>H% ($0.  #%$/1*.E11p

P(.<" 0*<1* 6"#"0"+0A #(,1%" )*@.% $"70"1)(, @)* 6*?5*2&") I-2%1&)A,
[*(@%50A $'70"1), ()(.<" $*7-(50A 6*5*#%)>. #% G)*0, "$2% 6#% 6"#"1*$"
(*-2%=* @.% $'70"1) $)(2.%5(")$& $ 6#'68&)$)5%&0% 5 5%-" 6"#'C*-1>C
N5"H#$)%,, *1)()1>C 62*+(-*. %2% )H'*5, ¥)1*$&+%C$& . -#/T7*, E"6%, )*
6"#'0"+("0>, $'70"1) #(?=%5(")$& 1( =*2" 0"2.%" $'70"1)>, *7%=(&
6#"68)$)5%& % $*CH(18&& ?(-(11>, 0%1%0(2A1>, 2(?*#.

NetD311 NetD3 1

NetD3_2

4%$/1*. 112. "#"'0"+"1%" $"70"1)(

6.6.3.3. 10231:4/9 <6:D:?401 02?70H =:5>

#*T#(00( 6*?5*28") 6*-$5")%)A 58" G2"0"1)>, *)1*$&+%"$& . *-1*, E"6%.
:2& G)*7* 1"*=C*-%0* 5>-"2%)A 2I=*, G2"0"1) E"6%, 1(<(5 1( 1"7* 2"5*, .1*6.*,
0>H% $ ?2(<(*, .2(5%H", cul . :#% G)*0 5$" G2"0"1)>, 1" *)1*$&+%"$& . -(11%,
E"6%, =/-/) 2()"1"1> ($0. #%%$/1*.E11R
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15

NetHG1 15

=)

Sl 1DHIEN
_15

2
NetHG1

4%$/1*. 113. :*-$5").( G2"0"1)*5, *=U"-%1"11>C 5 *=+/| E"6A

*-$5").( G2"0"1)*5 *-1*, E"6% #(=*)(") % 5 3D-#"<%0" *)*=#(<"1%&
620> ($0. #%$/1*. E1IN
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4%8%/1*. 114, :*-$5").( G2"0"1)*5, *=U"-%1"11>C 5 *=+/| E"6A, 5 3D-#"<%0"

W)*=> *)0"1%)A #"'<%0 6*$5").% G2"0"1)*5, 1"*=C*-%0* 1(<O)A 5
$5*=*-1*" 0"P)* #(=*@", *=2($)% $ ?(<(*, .2(5%H", curl %2% 1(<O)A $*@")(1%"
.2(5%H shitt  + C.

6.6.3.4. #40FB9P:?>: ?9B.W:?>H 5B91>6 8980B9

T$2% 6#% 6"#'0"+"1%% G2"0"1)( %2% ?2(-(1%% "0/ -#/7*, E"6% *=#(?I")$&
1(#H"1%" ?2(-(11*7* 5 6#(5%2(C ?(?*#( 0"<-/ G2"0"1)(0% #(?1>C E"6",, )*
*1D2%.)/1+%" G2"0"1)> =/-/) 6*-$5"@"1> 5 #"-(.)*#" 62() ?"2"1>0 E5")*0 ($0.

#%$/1* E11%
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4%$/1*. 115. 1>-"2"1%" E5")*0 G2"0"1)*5, 1(#/H(1+%C 6#(5%2( 2(?*#(

6.7. $BOM>A:3/>: OFT:/4E

F#H(D%@"$.%" *=U")> $2/<() -2& *=(52"1%& -*6*21%)"2A1*, 7T#(D%.% 1(
#(22%@1>" $2*% 62()>.

6.7.1. LB:/>

W)=> -*=(5%)A )#". 1( 62()), 1"*=C*-%0* (.)%5%#*5()A $**)5")$)5/I+%,
%1$)#/0"1) *-1%0 %? -5/C $6*$*=*5:

~

N Z"2.1/)A 6#(5*, .1%6.%, 0>H% 6* .#(,1"0/ 6#(5*0/ 21(@./ 1( 6(1"2%
%L$)#I0"1)*5 #'-(.)#( 62() % 5>=#)A %1$)#/0"1) 4 CP#"E.
N 1>?50A %1$)#/0"1) %? (-(6)%51*7* 0"11 C.#=4/>/+/E & CM*/1E .

H#% 2(-.( W' ¥5 BHU?5*96)$& 6+ (1(257%% $ %1$)#/0"1)*0 %1)"#(.)%51*,
YH(SSYH5.% (SON1)"#()%5L(& )H($S%H#45.) $ #&-*0 %$.21@"1%,:

1. #% $0"1"  ()%51*7* $2*& 0"1&")$& $2%, #($6%2*<"1%& 5$'C
6#*.2(->5("0>C  $'70"1)*5, 6*G)*0/ (5)*00%@"$}7* -*=(52"1%&
6"#"C*-1>C *)5"#$)%, 1" 6#*%$C*-%).

2.82"0"1)>, *=U"-%1"11>" 5 *=+/I E"6A 2%1%&0% $5&?%, 1"
6*-$5"@%5(1)$&.

6.7.2. #/B.P?034>/2.C>

W)*=> -*=(5%)A *#I<1*$)A %2% -/7/ 1( 62(), 1"*=C*-%0* (.)%5%#*5()A
$%)5")$)5/1+%, %1$)#/0"1) *-1%0 %? -5/C $6*$*=+5:
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N Z"2.1/)A 6#(5*, .1%6.%, 0>H% 6* .#(,1"0/ 6#(5*0/ ?1(@./ 1( 6(1"2%
%1$)H0"L)*5 #'-()*#( 62() % 5>=#)A %1$)#0"1) CQ.#<I*$)AE %2%
C:/7(E.

0 A Tr < [

4%$/1*. 116. N1$)#/0"1)> CQ.#/<1*$)AE % C:/7(E 1( 6(1"2% %1$)#/0"1)*5
#'-()#( 62()

N I>250A  %1$)#/0"1) %? (-(6)%51*7* 0"l CH=4/>/+/E &
C31*BL+(8,-/NBAHE

*$2" 5>=4#( %1$)H0"1)( -2& #(?0"+"1%& *=U")( 1( 62()" 1"*=C*-%0*
1(<QA 2"5/l .1%6./ 0>H%, *)0")%5 E"1)# *#<1*$)%/-/7%, ( 2()"0 -5%<"1%"0
0>H% #($)&1/)A *=U") -* J#"=/"0>C #(?0"#*5 % 1(<OA 2"5/1 .1%6./ 0>H% -2&
D%.$%#*5(1%& #(?0"#( % 6*-)5"#<-"1%8& #(?0"+"1%&..

#% 5>-"2"1%% #(20"+"11*, 1( 62()" *#<1*$)% %2% -/7% -*$)/61*
620"1"1%" " $5*,$)5 1( 6(1"2% CJ5*$)5(E ($04%$/1* E11Y

100



21 20 2 )

!

paal

~ [onoseHue

J,'E" ¥ . '-.":

~ CeoMcTEa

A%$/1*. 117. I5* $)5( * #/<1*$)%/-IT%

F2*<"106" E'LH(2ALY, Y@.% *#I<1*$)%/-I7% 1( 620" 6* *$&0
%10 X % Y.

X%#%1( 2%1%0%.

A(-%/$ * #1<1*$)%/-IT%.

CNO& E"6%E3N36*?52&")  6#%$5*06)A  *#/<1*$)%/-/7" E"6A %?
5>6(-(1+"7* $6%3.(.

K1*6.( CM(-()A E"6AEEE3N36*?5*2&") 6#%$5*%)A *#/<1*$)%/-I7" E"6A
21=¥7% G2"0"1)( 1( 62(". ;2& G)*7* 6*$2" 1(<()%& 1( .1%6./
1"=C*-%0* +"2.1)A 6* G2"0"1), *)*#0/ /<" ?(-(1( 1/<1(& E"6A.

8)*) %1$)#/0"1) )(.<" 0*<1* 5>25()A 1(<()%"0 .2(5%H% N.

CJ2* E3N36*75%2&") 5>=#()A $2*, #($6*2*<"1%8& * #/<1*$)%/-/7%.
C:/7(E3N3G)*) 6"#".21@()"2A 6*?5+2&") 6#"5#()%)A *#/<1*$)A 5 -/7/ %
H($H>5(") #&- -*6+219%)"2A1>C 6(#(0")#*5:
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N (@(2AL1>, % *1"@1>, [7*2 -I7% 1( *#/<1*$)%.
N ML@.9@m %@ 6*?5*2&1) 6*0"1&)A 0"$)(0% 1(@(2AL/1 %
*1"@1/ Y@ -17%.

CM(/<"1%" 6(&2A1*, 6($)>E3N3?21(@"1%" 2%=* 6#%1%0(")$& %? 6#(5%:
20h=* 55%96)$& SH/@1L/ 6#% 6"#".21@"1%% B(H(0")H#( 5 6*2*<"1%"
C:*2A?%5()"2A$.%, E. 1¥20*<"1 55*- M#%E()"2A1>C 21(@"1%,.
CI$.#>)%" 6(&2A1*, 0($.%E3N35"206@%1( 2(?*#( 0"<-/ #("0 ?(+%)1*,
0($.% % 0"-Al. ML(@"1%" 2%=* 6#%1%0(")$& %? 6#(5%2, 2%=* 55*-%)$
SH@L/ 64#% 6"#".21@"1%% B(#(0")#( 5 6*2*<"1%" C:*2A?*5()"2A%$.%,E.
1*20*<"1 55* MHY%E()"2A1>C 21(@"1%, -2& @($)%@1*7* )"1)%#*5(1%&..

2t

2t

6.7.3. I:B:1027E: 041:B34>;

W)*=> -*=(5%)A 6"#"C*-1*" *)5"#$)%" 1( 62()/, 1"*=C*-%0* (.)%5%#*5()A
$**)5")$)5/1+%, %1$)#/0"1) *-1%0 %? -5/C $6*$*=*5:

~

N Z"2.1)A 2"5*, .1*6.*, 0>H% 6* ?1(@./ 1( 6(1"2% %1$)#/0"1)*5
#'- () #( 62().

N 1>?50A %1$)#/0"1) %? (-(6)%51*7* 0"1l C.#=4/>/+\/E & C5/*/)(0+(/

(,2/*8,\[E

*$2" 5>=*( %I1$)H0"1)( 1"*=C*-%0* 1(<()A 2"5* .1*6* O0>H% 1(
1/<1*0 0"$)" 1( 620" (L(6#%0"#, 1( *1"@1* )}@." @($)%@1* 5>$)#*"11*7*
Y .() -2& #(20"+"1%& 6"#"C*-1*7* *)5"#$)%& ($0.#%$/1*. E11R
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4%%$/1*. 118. 4/@1*" -*=(52"1%" 6"#"C*-1*7* *)5"#$)%&

1>-"2065 #(?20"+"11*" 1( 62()" 6"#"C*-1*" *)5"#$)%", 1( 6(1"2% CJI5*$)5(E
0*<1* BH*SO*)H")A % 2(-OA "7* 6(#(0")#> ($0. #%$/1+ E11R
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)

paal )

21 20 2

* (OCHOBHBEIE

~ CTpyKTYpa

KI' Ha BHYTPEHHMX CNOAX

Ana Beex

Nuamerp oteepcrA 0,400

Owamerp KN 0.900

“ BCKDBITHE NAANbBHOW MackK

4%$/1*. 119. J5*,$)5( 6"#"C*-1*7* *)5"#3$)%&

CNO& E"6%E3N36*75*2&") 6#%3$5*%)A 6"#'C*-1*0/ *)5"#$)%| E"6A %?
5>6(-(1+"7* $6%%.(.
K1*6.( CM(-)A E"6AEEI3N36*?5*2&8") 64#%$5*%)A 6"#"C*-1*0/ *)5"#$)%l
E"6A 21=*7* G2"0"1)( 1( 62()". ;2& G)*7* 6*$2" 1(<()%& 1( .1*6./
1"*=C*-%0* +"2.1/)A 6* G2"0"1)/, *)*#*0/ /<" 2(-(1( 1/<1(& E"6A.
8)*) %1$)#/0"1) )(.<" 0*<1* 5>?5()A 1(<()%"0 .2(5%H% N.
CXIYE3N3**#-%1()> 6"#"'C*-1*7* *)5"#%$)%&.
K1*6.( BIBN3D%.$%#/") 6*2*<"1%" 6"#'C*-1*7* *)5"#$)%&, 1" 6*?5*2&&
"T* 6"#'0"+()A 1( 62()".
C;%(0")# *)5"#$)%&E3N3?21(@"1%" 5 00.
C:%(0"# K:E3N3?1(@"1%" 5 00.
CI$.#>)%" 6(&2A1*, 0($.%E3N35"2%@%1( 2(?*#( 0"<-/ #("0 ?2(+%)1*,
0($.% % 0"-Al 6"#'C*1*7* *)5"#$)%&. M1(@"1%" CN? 6#(5%2E *?1(@("),
@)* 2% =) 6**=#(1 $72($1* 6#(5%2(0 -%?(,1(. MI(@"1%"
C:*2A?*5()"2A$.*"E 6*?5*2&") 55"$)% 5"2%@%1/ ?(?*#( 5#/@1/:

N CI"#CE3N3?2(?*# -2& $27%p Solder

N C'%?E3N3?(?*# -2& $2B&ttom Solder

N :(#(0"# CJ.#>)*E3N35.21@(") )"1)%H#*5(1%" -2&

$*)5"$)5/1+"7* $2*&..
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! B >D: A 9 2?2 > :ONWV($)%@1*" )"1)%#*5(1%"
5x20*<1* 6/)"0 ?(-(1%& *)#%E()"2A1*7* ?21(@"1%& 5 6*2&C
CI"#CE % C'%?E.

6.7.4. ,0?49/4?E: 560592/>

W)*=> *=(506)A *1)(.)1/1 62*+(-./ (K:) 1( 62()/, 1"*=C*-%0*:

1. Z"2.1)A 6#(5*, .1*6.*, 0>H% 6* ?21(@./ 1( 6(1"2% %1$)#/0"1)*5
#'-(L)*#( $C"O.

2. | #($H#>5H"0$& $6%3$." 5>=#()A %1$)#/0"1) CJ.5*?1(& K:E, C:2(1(#1(&
K:E %2% CQ)5"#$)%"E ($0/6$/1*.E12))

< 0 0 £ Tr -

@ CxBozHan KT k

@l nrnawapras KN
'$- OTBEpCTHE

4%$/1*. 120. N1$)#/0"1)> CJ.5*?1(& K:E, C:2(1(#1(& K:E % CQ)5"#$)%"E 1( 6(1"2%
%1$)#/0"1)*5

P(.<" 5>?50A %1$)#/0"1)> -*=(52"1%& *1)(.)1*, 62*+(-.% 0*<1* %?

~

(-(6)%51*7* 0"11 C4(?0"+"1%"E.
*$2" 5>=*( %1$)#/0"1)( 1"*=C*-%0* 1(<OA 2"5*, .1*6.*, 0>H% 1(

1/<1*0 0"$)" 1( 62()" -2& #(?0"+"1%& *1)(.)1*, 62*+(-.% %2% *)5"#%$)%& ($0.
#%$/1* E12)L
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4%$/1*. 121. 4/@1*" -*=(52"1%" *1)(.)1*, 62%+(-.%

*$2" #(20"+"1%& *1)()1*, 62%+(-% 1( 6(1"2% CJ5*$)5(E O*<1*
6HS0M)HNA % 2(-0A "™ BH(0")#> ($0. #%$/1*E12P ;2& G)*7* 1"*=C*-%0*
5>-"206)A *1)() L/l 62%+(-/, +"2.1/5 6% 1", 2"5* .1*6.*, 0>H%.
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e

21 2

e

P

~ CTpyKTypa

Popma KIT

" 3ayweHWe NasnsHoN NacTbl

W= npaeun

" BCKpPBITHE NAANBHOM MackK

Wz npaeun

Bepx

Huz
A4%S$/1*. 122. J5*,$)5( 62(1(#1*, *1)(.)1*, 62*+(-.%

CP%6 K:E3N36"#".21@()"2A )%6( *1)(.)1*, 62*+(-.%: CJ.5*?1(&E %2%
C:2(1(#1(&E.

C*0"# K:E3N36*?5*2&") 2(-()A 1*0"# *1)(.)1*, 62*+(-.%.

CJ2* E3N36*75%2&") 5>=#()A $2*, #($6*2*<"1%& *1)(.)1*, 62*+(-.%.

2& 62(L(#1*, *1)()1*, 62*+(-.% 5 5>6(-(I1+"0 $6%3." -*$)/61>

Bottom Layer%Top Layer ;2& $.5*?1*, *1)(.)1*, 62*+(-.% 5 $6%3."
-*$)/6"1 )*2A* 5(#%(1) Multi-Layer.

CNO& E"6%E3N36*?5*2&") 6#%$5*%)A *1)(.)1*, 62*+(-" E"6A %?
5>6(-(1+"7* $6%%.(.

K1*6.( CM(-0A E"6AEEI3N36*?5*2&") 6#%$5*%)A *1)()1*, 62*+(-."
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E"6A 21=*7* G2"0"1)( 1( 62()". ;2& G)*7* 6*$2" 1(<()%& 1( .1*6./

1"*=C*-%0* +"2.1/)A 6* G2"0"1)/, *)*#*0/ /<" 2(-(1( 1/<1(& E"6A.

8)*) %1$)#/0"1) )(.<" 0*<1* 5>?5()A 1(<()%"0 .2(5%H% N.

CX/IYE3N3.##-9%1()> E"1)#( *1)(.)1*, 62*+(-.%.

N K1*6.( [BI3N36*?5*2&") ?(D%.$%#*5)A 6*2*<"1%" *1)(.)1%,
62*+(-.%, 6#"6&)$)5/& " 6"#"0"+"1%l.

CB7*2 6*5*#*)(E3N3-*6/$)%0 55*- 2I=*7* 21(@"1%& *) 0 -* 360.

CL*#0(  K:E3N35>=*#  %?  5>6(-(I+"7* $6%$.C  CKH#/7E,

C:#&O*T*2A1%.E, CJ.#/72"11>, 6#&0*/7*2A1%.E, CI*$A0%/7*2A1%.E.

C4(?0"#> XIYE3N3#(?0"#> *1)()1*, 62*+(-.% 6* T*#%?*1)(2% %

5"#)%.(2% $**)5")$)5"11*.

CJI#T2"1%"  [72*SE3N36#*E"1) $H#/72"1%& [72*5 -2& D*#0>

CJ.#T72"11>, 6#&0*7*2A1%.E.

(B, % *)5"#$)%&3N3-*$)/61> )*2A* -2& $.5*?1>C *1)()1>C

62*+(-*.:

N CL*#0( *)5"#$)%&E3N36"#".21@()"2A ?1(@"1%,: CK#T72*'E %2%
CJ2*)*5*"E,

N C;%(0")# *)5"#$)%&E.

N C;2%1( $2*)(E3N36*2" -*$)/61* -2& #"-(.)%#*5(1%& )*2A* 6#%
5>=*#" 21(@"1%& CJI2*)*5*"E -2& $5*,$)5( CL*#0( *)5"#3$)%&E.

N C9")(22%?(E%&E.

CM(<"1%" 6(&2A1*, 6($)>E3N3-*$)/61* )2A* -2& 62(1(#1>C

*1)()1>C 62%+(-*.. ML(@"1%" 2%=* 6#%1%0(")$& %? 6#(5%2, 2%=*

55*00)$& S5# @1/l 6#% 6"#'.21@"1%% 6(#O0")#( 5 6*2*<"1%"

C:*2A?*5()"2A$.*"E.

N CI$.#>)%" 6(&2A1*, 0($.%E3N35"2%@%1( 2(?*#( 0"<-/ .#("0 2(+%)1*,
0($.% % 0"-Al *¥1)(.)1*, 62*+(-.%. M1(@"1%" CN? 6#(5%2E *?1(@("), @)*
2% =) 6*=#1  $T72($1*  6#(5%2(0 -%?(1( M1(@"1%"
C:*2A?*5()"2A$.*"E 6*?5*2&") 55"$)% 5"2%@%1/ ?(?*#( 5#/@1/:

N CI"#CE3N3?2(?*# -2& $27%p Solder

N C'%?E3N3?(?*# -2& $2B&ttom Solder

N :(#(0"# CJ.#>)*E3N35.21@(") )" 1)%#*5(1%" -2&
$**)5")$)5/I+"7* $2*&.

2t 2t 21 2

2t

2t

| B >D: A 9?2 > ONWV$)%@1*" )'1)%#*5(1%"
5¥20*<1* 6/)"0 ?(-(1%& *H%E()'2A1*7* ?21(@"1%& 5 6*2&C
C!"#CE % C'%?E.

6.7.5. L:/3401E: ?925>3>

W)*=> *=(59%)A )".$)*5/l 1(-6%$A 1( 62(), 1™*=C*-%0* (.)%5%#*5()A
$*%)5")$)5/1+%, %1$)#/0"1) *-1%0 %? -5/C $6*$*=+5:

N Zz"2.1)A 2"5* .1*6.* 0>H% 6* ?1(@./ 1( 6(1"2% %1$)#/0"1)*5

108



#'-()*#( 62().
N I1>?50)A %1$)#/0"1) %? (-(6)%51*7* 0"11 C.#=4/>/+/E & CM/18,E .

+$2" 5>=HH( %1$)#/0"1)( 1™*=C*-%0* 1(<()A 2'5*, .1*6* O0>H% 1(
1/<1*0 0"$)" 1( 62()" -2& #(?0"+"1%& )".$)*5*, 1(-6%$%.

| GHE"$S" #(20"+"1%& )".$)*5/1 1(-6%$A 0*<1* 6*5*#(@%5)A 1( 90
T#(-I$*5 6#%)%5 % 6* @($*5*, )#"2." .2(5%H(0%$%&704 % Shift + $%&704
$**)5")$)5"11*.

#00 5>-"2"1%% #(20"+"11%, 1( 620" )".$)*5*, 1(-6%$% -*$)/61*
6?0"1"1%" "™ $5*,$)5 1( 6(1"2% CJI5*$)5(E ($04%$/1* E12R

¢ [lonoseHHe

“ CBOWCTBA

4%$/1*. 123. J5*$)5( )".$)*5*, 1(-6%$%

CX/YE3N3:*2*<"1%" 1(-6%%$% 1( 62()" 6* *$&0 **#-%1() X % V.

CB7*2 6*5*#*)(E.

K1*6.( [B], 6*?5*2&I+(& ?(D%.$%#*5()A 6*2*<"1%" % 6*5*#*) 1(-6%%$%.
CP".$)E3N3)".$) 1(-6%%$%.

2L 20 20 2
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CM"#.(2A1*$)AE3N3?"#.(2A1*" *)#(<"1%" 1(-6%$%.

CJ2* E3N3$2*, #($6*2*<"1%& 1(-6%$%.

CI>$%)()".$)(E3N3#(?0"# ?(72(51>C =/.5 1(-6%%$%.

CP*2+%1( 2%1%%E.

CI$.#>)%" 6(&2A1*, 0($.%E3N35"2%@%1( 2(?*#( 0"<-/ #("0 ?(+%)1*,
0($.% % )".$)*5*, 1(-6%$Al. ML(@"1%" CN? 6#(5%2E *?1(@("), @)* ?(?*#
=/-") 6*-*=#(1 $*72($1* 64#(5%2(0 -%2(,1(. M1(@"1%" C:*2A?*5()"2A$*"E
6*?5%2&") 55"$)% 5"2%@%1/ 2(?*#( 5#H@1/1.

20220 20 2

6.7.6. 106>CO0?E

Wy=>  *=(5%)A  6+2%7*1 1( 620/ 1"=C*%0*  (.)%5%#*50)A
$*%)5")$)5/1+%, %1$)#/0"1) *-1%0 %? -5/C $6*$*=*5:

N Z"2.1/)A 6#(5*, .1*6.*, 0>H% 6* ?1(@./ 1( 6(1"2% %1$)#/0"1)*5
#'-()#( $C"0 % 5 #($.#>5H"0$& $6%3$." 5>=#()A %13$)#/0"1) C:*2%7*1E
($0. #%$/1* E12)t

~ 0 0 dTr < &

‘ MonKuroH *

4%$/1*. 124. N1$)#/0"1) C:*2%7*1E 1( 6(1"2% %1$)#/0"1)*5

N 1>?50A %1$)#/0"1) %2 (-(6)%51*7* 0"11 C.H#=4/>/+I/E & C5(%!A(+E .

28& #(?0"+"1%8& 6+*2%7*1( 1( 62()" 1"*=C*-%0* 1(<(A 2"5/I .1*6./ 0>H%,
$)0"%5 6"#5/1 J*@. 6*2%7*1(, ( 20"0 6*$2"-*5()"2A1* 2(-0A #H($6*2*<"1%"
*$)(2A1>C )*@". 01*7*7*2A1%.( ($0.#%3$/1*E125 W)*=> 2(0.1)A 6*2%7*1 %
2(5"#H%)A "7+ $+2-(1%", 1"*=C*-%0* 1(<()A 6#(5/ .1*6./ 0>H%.
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4%$/1*. 125. 4(20"+"1%" 6+2%7*1( 1( 62()"

IB>D:A9?> OND$S2% *=+(& 62+(-A $*2-(5("0%7* 6*2%7*1(
0"1AH" 1,5 .5. 00, )* 6*2%7*1 1" =/-") 2(2%) % 1" *=#(?/") 6*-.21@"1%" 5
#(0.(C E"6%, *)*#*, *1 6#%1(-2"<%).

| GHFE"$S" #(?20"+"1%8& 6*2%7*1( -*$)/61> $2"-/1+%" *0(1->:

N?0"1"1%" 1(6#(52"1%& /72( 6*5*#*)( $"70"1)(3N3.2(5%H $%&704.
N?0"1"19%" /72( 6*5*#*)( $"70"1)(3N3$*@")(1%" .2(5%F sShift  + $%&704
B7*2 6*$2"-*5()"2A1* 0"1&")$& 5 $2"-/1+"0 6*#&-.": 45 T#H(-/$*5 Y
6#0675*2A1>, Y 90 7H#(-/$*5.

Q)0"1( D%.$%#*5(1%& 6#"->-/+"7* $"70"1)(3N3.2(5%H (Backspace .

21 2

]

F$2" #(?0"+"1%8& 6*2%7*1( 1( 6(1"2% CJ5*$)5(E 0*<1* 6H*SOMH)A %
2(-0A "7+ 6(F(0")#> ($0. #%S$/1* E12F :2& G)*T* 1"*=C*-9%0* 5>-"206)A 6*2%7*1,
1(<(5 2"5*, .1*6.*, 0>H% 51/)#% *@"#@"11*, %0 *=2($)%.
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paal

" [eHcTemA

* (OCHOBHBIE

' [lapaMeTpel

THn NoNKroHz

CrinalLHOH

4%$/1*. 126. J5*$)5( 6+2%7*1(

CNO& E"6%E3N36*?5*2&") 6#%$5*%)A 6*2%7*1/ E"6A %? 5>6(-(I+"7*
$6%3.(. #%$5*"1%" 6*2%7*1/ E"6% *?1(@("), @)* ?(2%5.( 6*2%7*1( =I-")
6*-.21@"1( .* 5$"0 *1)(.)1>0 62*+(-.(0 G)*, <" E"6%, 1(C*-&+%0$&

51N)#% *1)/#( 6*2%7*1(, ( 0"<-/ ?(2%5.*, % *=U")(0% -#/7%C E"6",

=[-) $*?-(1> ?2(?*#>.

K1*6.( CM(-0A E"6AEEE3N36*?5*2&") 6#%$5*%)A 6*2%7*1/ E"6A 2|=*7*
G2"0"1)( 1( 62()". ;2& G)*7* 6*$2" 1(<()%& 1( .1*6./ 1"*=C*-%0*
+2.1NA 6% G2'0"1), *#0/ /<" ?(-(1( 1/<1(& E"6A. 8)¥)
%1$)#/0"1) )(.<" 0*<1* 5>?5()A 1(<()%"0 .2(5%H% N.

CJ2* E3N36*75%2&") 5>=#()A $%71(2A1>, $2*, #($6*2*<"1%& 6*2%7*1 (.
CNO& 6*2%7*1(E3N36* /02@(1%| 64#%$5(%5(")$& %0& 59D
@O!/> <?(5 +4&5> <2&(0% !&4/'&,"> % 0"1&")$& (5)*00%@"$.% 6#%
$0"1" E"6% %2% $2*&. 9*<1* ?(-0A %0& 6*2%7*1( 5#/@1/1, )*7-( 6#%
$0"1" E"6% %2% $2*& (5)*00%@"$*" 6"#'1(?1(@"1%" %0"1% 1"
6150 7* -").
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21 20 2

CX/YE3N3**#-%1()> 6"#5*, *@.% 6*2%7*1(.

CF(0")E3N3*=+(& 62*+(-A 0")(22%?2(E%% (6*2%7*1().

CB-(28&)A /@($).% 6*2%7*1( H%#%1*, 0"1"E3N35.21@"1%" 6(#(0")#(
6*25*2&") 2(-0A 0%1%0(2AL/Il H%#%1/ 6"#'0>@.%, *=#(?/"0ll
6*2%7*1*0 5 /2.%C 0"$)(C, ( )(.<" ?(-"$)5*50A (5)*00%@"$.*"
H*=(52"1%" $4$*5 . *$)#>0 [72(0 6%2%7*1( (0"1™ 90 TH(-/$*5).
H'2(295.( 6%2%7%1( 6#*%$C*%) 6#% 5.21@"1%% 6(#(0")H#(, ( )(.<"
1(<()%% Enter  %2% +"2@." 0>H% 51" 6*2& 55*( 6*$2" %7?0"1"1%&
YHTE 21(@"1%& BH(OH(. 1>.21@"1%" B6(#(0")#( 5*?5H#(+(")
6*2%7*1 . 6"#5*1(@(2A1*0/ 5%-/.

CB(2&)A 1'6%.21@"11>" *$)}#5.%  0"-%E3NI:#7#(00( =/-")
(5)00%@"$.% (2&)A *=2($)%  6%2%T7*1(, F)>"  6*21*$)Al
0OP*2%#*5(1> *) E"6%, 6#%$5*"11*, 6+2%7+1/ ()(. 1(?>5("0>" *$)#*5.%
CO"#)5*%, 0"-%E).

HTHO00( )(.<" 6¥25%2&") #'-()%#*50)A D*H0/ 5>-"2"11%7% 6*2%7*1(.
:2& G)*7* 1"*=C*-%0* 6¥)&1NA 2( #'=#* %2% [7*2 6*2%7*1(, 6*$2" @"7* 6*2%7*1
=) 5>-"2"1 ?"2"1>0 E5")*0, 6#"-5(#9%)"2A1* *)#(<(& 1*5/ D*#0/ ($0.
#96$/1* E12Y, :2& D%.$%#*5(1%8& 1*5*, D*#0> 6*2%7*1( 1"*=C*%0* *)6/$)%)A
2'5/| .1*6./ 0>H% 5 1/<1*, )*@.".

4%$/1*. 127. N?0"1"1%" D*#0> 6*2%7*1(

016" H =H( 6%2%T7*1( *$)(1(52%5(")$&, "$2% *-1* %? $0"<1>C #'="#
*$)067(") 1/2"5*%, -2%1>. W)*=> %71*#%H#*50)A -(11*" *T#(1%@"1%" % 6"#"1*$%)A
HU=t* $5*¥=*1% 1"*=C*-%0* 2(<()A .2(5%H/ shift 6#% 6"#"0"+"1%%.

#% 6"#'0"+"1%% [72*5*, )*@.% 6*2%7*1( -*$)/61* 1"$ 2A* #'<%0*5,
6"#".21@("0>C $*@")(1%"0 .2(5%H shift  + $%&704

N

]

J5*=*-1%" 6"#'0"+"1%6"3N3#"'<%0 6% /0*2@(1%I, 5 1"0 6#*%6$C*-%)
0620"1"1%" 6*2*<"106& *=+", *@.% $0"<1>C #'="#.

4"<%0 D($.9%3N35 G)*0 #'<%0" 6"#'0"+"1%" )*@.% SLN#A [72( $*?-(")
+6%21%)"2AL/l D($./, | *#(@%5(& $0"<1>" #'=#(, 1* 1" 6"#"0"+(& %C
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($0. #%$/1*.E12B

4%$/1*. 128. N?0"1"1%" D*#0> 6*2%7*1( 5 #"<%0" D($.%

N 4"<9%0 $*CH#(1"1%& 6(#(22"2A1*$)% $0"<1>C #'="#3N35 G)*0 #'<%0"
%70"1&")$& 6*2*<"1%" (. 1(@(2A1%,, )(. % *1"@1* y*@". $0"<1>C
#'="#, $*CH(1&& %C 1(.2*1.

;2& [-(2"1%& 5>-"2"11*7* 6*2%7*1( 1"*=C*-%0* 1(<()A .2(5%H/ Delete .

6.7.7. ":.C>07E

W) =>  *=(5%)A  #'7%*1 1( 620/, 1™=C*%0*  (.)%5%#*50)A
$**)5")$)5/1+%, %1%$)#/0"1) *-1%0 %? -5/C $6*$*=*5:

" =
Z"2.1NA 6#(5*, .1*6.*, 0>H% 6* ?1(@./ 1( 6(1"2% %1$)#/0"1)*5
#'-()*#( $C'0 % 5 #($.#>5H"0$& $6%3$." 5>=#()A %1$)#/0"1) C4"7%*1E
($0. #%%$/1*.E12R

o 0.d Tr < &

-i::::::l [pek

O oxpyxaocns

() Pervon

4%$/1*. 129. N1$)#/0"1) CA"7%*1E 1( 6(1"2% %1$)#/0"1)*5
N 1>250A %1$)#/0"1) %? (-(6)%51%7* 0"11 #=4/>/+!/ & JAl(+
128 #(?0"+"1%& #"7%*1( 1( 62()" 1"*=C*-%0* 1(<()A 2"5/| .1*6./ 0>H%,
$0")%5 6"#5/l V@ #'7%*1(, ( ?20"0 6*$2"-*5()"2A1* 2(-0A #($6%2*<"1%"
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*$)(2A1>C Y*@". 01*7*7*2A1%.( ($0.#%$/1* E13D W)*=> 2(0.1)A #'7%*1 %
2(5"#H%)A "T* $*2-(1%", 1"*=C*-%0* 1(<()A 6#(5/l .1*6./ 0>H%.

4%S$/1*. 130. 4(20"+"1%" #"7%*1( 1( 62()"

| GHE"$S" #(?0"+"1%& #"7%*1( -*$)/61> $2"-/1+%" *0(1->:

N?0"1"1%" 1(6#(52"1%& /72( 6*5*#*)( $"70"1)(3N3.2(5%H $%&704.
N?20"1"1%" /72( 6*5*#*)( $"70"1)(BN3$*@")(1%" .2(5%F Shift  + $%&704
B7*2 6*$2"-*5()"2A1* 0"1&")$& 5 $2"-/I+"0 6*#&-.": 45 T#(-/$*5 Y
6#*%725*2A1>, Y 90 7#(-/$*5.

N Q)0"1( D%.$%#*5(1%& 6#"->-/+"7* $"70"1)(3N3.2(5%H (Backspace .

el

$2" #(20"+"1%8& #'7%*1( 1( 6(1"2% CJI5*$)5(E 0*<1* 6#*$0%)#"A %
2(-0A "7+ 6H(0")H#> ($0. #%$/1* E13)L :2& G)*T* 1™*=C*-%0* 5>-"206)A #"7%*1,
1(<(5 2"5*, .1*6.*, 0>H% 51/)#% *@"#@"11*, %0 *=2($)%.
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) )

)

)

paal

e

4%$/1*. 131. I5*$)5( #"7%*1(

CP%6  #'7%*1(E3N36"#'.21@()"2A  )%6(  #'7%*1( $ )#'0&
6#"-/$)(1*52"11>0% ?21(@"1%&0%: CM(2%5.(E, CI>#"? 62()>E % CI>#"?
6*2%7*1(E.

CJ2* E3N36*75%2&") 5>=#()A $2*, #($6*2*<"1%& #"7%*1( (-2& #"7%*1*5
)%6( C!>#"? 62()>E (5)*00)%@"$.% 1(?1(@(")$& $2Board, ( -(11>,
$6%$*. 1" *)*=#(<(")$&).

CNO& E"6%E3N36*?5*2&") 6#%$5*%)A #'7%*1/ E"6A %? 5>6(-(I+"7*
$6%3.(. #%$5*"1%" #'7%*1/ E"6% *?1(@("), @)* 2(2%5.( #'7%*1( =I-")
6*-.21@"1( .* 5$"0 *1)(.)1>0 62*+(-.(0 G)*, <" E"6%, 1(C*-&+%0$&

S51N)#% *1)H#( #'7%*1(, ( 0"<-/ ?(2%5.*, % *=U".)(0% -#/7%C E"6",

=[-) $*?-(1> ?2(?*#>.

K1*6.( CM(-)A E"6AEEE3N36*25*2&") 6#%3$5*%)A #'7%*1/ E"6A 2|=*7*
G2"0"1)( 1( 62()". ;2& G)*7* 6*$2" 1(<()%& 1( .1*6./ 1"*=C*-%0*
+'2.1NA 6% G2'0"1), *#0/ /<" ?(-(1( 1/<1(& E"6A. 8)¥)
%1$)#/0"1) )(.<" 0*<1* 5>?5()A 1(<()%"0 .2(5%H% N.

CXIYE3N3**#-%1()> 6"#5*, )*@.% #"7%*1(.

C:2*+(-A #'7%*1(E3N3(5)*00)%@"$.% #($$@%)(11(& 62*+(-A #'7%*1( 5
.5. 00.

CM(/<"1%" 6(&2A1*, 6($)>E3N3?21(@"1%" 2%=* 6#%1%0(")$& %? 6#(5%:
2%=* 55*90)$& S#H@1L/l 6#% 6"#".21@"1%% 6(#(0")#( 5 6*2*<"1%"
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C:*2A?%5()"2A$.%, E. 1¥20*<"1 55*- M#%E()"2A1>C 21(@"1%,.
N CI$.#>)%" 6(&2A1* 0($.%E3N35"2%@%1( ?(?*#( 0"<-/ #("0 2(+%)1*,
0($.% % 0"-Al. ML(@"1%" 2%=* 6#%1%0(")$& %? 6#(5%2, 2%=* 55*-%)$
SH@L/ 64#% 6"#".21@"1%% B(#(0")#( 5 6*2*<"1%" C:*2A?*5()"2A%$.%,E.
1*20*<"1 55* MH%E()"2A1>C 21(@"1%, -2& @($)%@1*7* )"1)%#*5(1%&..

;2& [-(2"1%& 5>-"2"11*7* #"7%*1( 1"*=C*-%0* 1(<()A .2(5%H/ Delete .

6.7.8. -08297>: 5B>D>4>101 ?9 03?701: /074.B01 5694E
28 $*?-(1%& TH(D%@"$.%C *=U".)*5 1( *$1*5" D*#0> 62()> 1"*=C*-%0*:

1. V#"-()*#" 62() 6"#",)% 1( 1"*=C*-%0>, $2*,.
2. I>?750A %1$)#0"1) %? (-(6)%51*7* 0"l 9+8,*B4/+,G & "(*4#
%#,G & '(=0#,- *141,12G = D(*4G :%#,G ($0. #%$/1*.E13p

HMHCTpYMEHTLI

OBHOBMTE MNETY M3 CXEMb
(= [ — L OTA HHAWUKAINWK
B [ B Eg &
©opMa NNaTkl > BOpMa NO BbUAENEHHOMY KOHTYPY

Co3aaTh NPUMUTHBH W3 hOPMBI NNATHI k‘

v P ProjectDoc 3

4%$/1*. 132. K*O(1-( 0"11 CI*?-(A 6#%0%)%5> %? D*#0> 62()>E

3. Q)*=H#(?%)$& *.1*, [5"-*02&I+"™ *= /$6"H1*0 $*?-(1%% 7#(D%@"$.%C
*=U" J*5 ($0. #%$/1* E13B

Craryc onepaumHn

4%$%$/1*. 133. Q.1* /5"-*02"1%& * $*?-(1%& 6#%0%)%5*5

F#(D%@"$.%" *=U")> =) $*2-(1> 1( ()%51*0 $2*". #% G)*0
THD%@"$.%" *=U")> *=#(2/l) 2(0.1/)>, *L)#, % #(1%" *@.% $"70"1)*5
$58&72(1> 0"<-/ $*=*. X%#%1( 2%1%, )#"*5 % -7 6* 10*2@(1%I3N30,2 00.

6.8. "9F049 3 OFT:/49D> ?9 5694

6.8.1. +E2:6:?>: OFT:/401
#% 5>-"2"1%% *=U".)*5 1( 62()" -*$)/61> $2"-/I+%" 6#%"0>:

N 90.'5 #&1#" ()/ 1( *=U".)"3N35>-"2%)A *=U".).
N Shift + 90."5#&!#" () 1( *=U".)"3N3-*=(5%)A %2% %$.21@%)A *=U".) %?
5>-"2"1%&.
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N $0%0(0;0,/0 ():/ 56#(5* + ?2(<(0)(& 90."5 #.&%#" ():/ 1( $5*=*-1*,
*=2($)%3N35>-"2"1%" $%1", #(0.*, 6*21*$)Al *@"#@"11>C *=U".)*5.

N $0%0(0;0,/0 ():/ 52"5* + ?2(<()(& 90."5 #&%" ():/ 1( $5*=*1*,
*=2($)%3N35>-"2"1%" ?"2"1*, #(0.*, *=U")*5, **#>" *@"#@"1> %2%
($(DP& #(0.% 5>-"2"1%&.

N shit + 5>"2"1%" $%1", #(0.*,3N3-*=(52"1%" %2% %%$.21@"1%"
*@"#@"11>C *=U".)*5 %7? 5>-"2"1%&.

N shit + 5>-"2"1%" ?"2"1* #(0.*,3N3-*=(52"1%" %2% %$.21@"1%" %?

5>-"2"106& *=U" )*5, X" *@"#@"1> %2% .($(1)$& #(0.% 5>-"2"1%&..
N 90."5 #,&1#" ():/ 5 6/$)*, *=2($)% 1( 62()"3N3$1&)A 5>-"2"1%".

| THO00" 6#'-I$0YH'L 0"C(1%70 6"#" #'$)1*7* 5>-"2"106&: 64#%
5>-"2"106% BFQ 1( $C'0" =-) (5)*00%@"$.% 5>-"2"1> % E"1)#%#*5(1>
$*4)5"$)5/1+%" 6*$(-*@1>" 0"$)( 5 H(=+@", *=2($)% #"-(.VH( 62() % L(*=*#*).

4"<%0 6"#".#'$)1*7* 5>-"2"1%& 0*<1* 5.21@%)A %2% 5>.21@%)A, 1(<(5
$*@")(1%" .2(5%kshift  + cul  + X %2% @"#"'? *0(1-/ 0"1l C9+8,*B4/+,GE &
C5/*/1*/8,+(/ 2GO0/%/+//E  ($0. #%$/1* E13)k

MHCTpyMeHTL

USB_1.0 S

MepexpecTHoe BulaeneHWe  Cirl+5Shift+X k

4%$/1*. 134. K*O(1-( 0"11 CNI$)#0"1)>E Y C:"#" #'$)1*" 5>-"2"1%"E

6.8.2. G>674BE 1E2:6:?>; OFT:/401

'( 6(1"2% CJI5*$)5(E -*$)/61( 7#/66( L($)#". CLUW2AWSE, *(&
6*25%2&") 5>.21@%)A 5*20*<1*$)A 5>-"2"1%& *=U")*5 *6#"-"2"11*7* )%6( 1(
620)". * /02@ (1%l 58" D%2A#> 5.21@"1>3N3G)* *21(@("), @)* 1( 62()" 0*<1*
5>-"2&)A *=U")> 21=*7* )%6( ="? %$.21@"1%&..

v DUNETPRI

KosnodeHtet 3D Tena  Tpexw  Oymw KN

o Mondrodsl Texcr

4%$/1*. 135. F#/66( CLY%2AH>E $5%,$)5 -*./0"1)(

6.8.3. ,05>B0197>: > 13491/9
HTHO0( 6¥75*2&") *6U#*5()A 5>-"2"11>" THDH@"$.%" *=U")> 1(
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HIT*, $2*, %2% 1(-#7*" 0"$)* 62()>. ;2& G)*7* 1"*=C*-%0*:

1. 1>-"206)A 1/<1>" T#(D%@"$.%" *=U".)>.
2. (<0A $@")(1%" .25%H ctl + C %2% 5>?50)A *0(1-/ 0"1l
JOHL,1*(2#+1] & H(:1*(2#, -

IB>D:A9?7>:0NO*$(-*@1>" 0"$)(, 6#%1(-2"<(+%" %0 *1)(.)1>"
62%+(-.% % B6*?%E%*11>" *=*?1(@"1%& 6*$(-*@1>C 0"$) %71 #%H#/)$&
6#% *6%#*5(1%%. T$2% *1% 6#%$/)$)5/1) $#"-% 5>-"2"11>C *=U")*5, )*
=/-/) $*6%#*5(1> 5$" *=U".)>, .#+0" 1%C.

3. KIHS*# 6#%0") 5%- 6"#" #'$)%&, 6*$2" @"7* 1"*=C*-%0* +"2.1/)A 2"5*,
A%6.%, 0>H% 5 Y@., *)1*$%)"2A1* Xp#*, =) #H$@%)(1>
FE010> FBUHM0>C *=U")*5. *$2" G)F7* 5>-"2"11>" *=U")>
=/-1) $.*6%#*5(1> 5 =/D"# *=0"1(.

4. (<0A $@")(1%" 2(5%H cul  + V %2% 5>?50A *0(1-/ 0"1l
JOHL,*(2#+1] & 68,#21 - . JX6H5(11>" *=U")> =I-/) 6#%5&?(1>
LS 0>H%  *)1*$%)"2A1*  5>=#(11*, =(?*5*, }@.% ($0.
#%$/1* E13p

4%$/1*. 136. I>=*# =(?*5*, )*@.% 6#% 6"#"0"+"1%%

5. "#'0"$)%)A S 0>H% 5 #'=/"0/l Y@. 1( 62()". #% G)*0
*$)61> $2"-/1+%" - $)5%& $ *6%#/"0>0% *=U".)(0%:
N *5%%) 6#%)%5/6* @($*5*, $)#"2." 1( 90 7#(-/$*53N3.2(5%H%
$%&704% Shift  + $%&704$**)5")$)5"11*.
*BRY) 6#4)%65/6% @($*5*, $)#2." 1( 45 7#(-/1$*53N3.2(5%H%
Ctrl  + $%&704%Ctrl  + Shift + $%&704$**)5")$)5"11*.
Q)#(<"1%" 6* *$&0 X % Y3N3.2(5%Fx6%Y $**)5")$)5"11*.
#'1x$ 1( 6(#1>, $2*,3N3.2(5%H( L.
6. '(<OA 2"5/1 .1*6./ 0>H% 5 1/<1*, *@.". F#(D%@"$.%" *=U".)> =I-/)
$*6%#*5(1> 5 1*5*" 0"$)* 1( 62()".

)

21 2
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H% *6UH#*5(1%% | *=U".)*5 $=#($>5(")$& 6#%5&?.( . E"6&0 Mo Net
Q-1(*, "$2% 5%$)(52&"0>, *=U".) 6"#"$".(") $/+"$)5/1+%, *=U")) $ 1(?1(@"11*,
E"6Al, )* "0/ 1(?1(@(")$& G)( <" E"6A. :#% G)*0, "$2% *1 6"#"$".(") 1"$.*2A*
*=U" 5 $ #(?1>0% 1(?1(@"11>0% E"6&0%, )* 1(?L(@"1%" 6#%$C*%) 5
$*)5")$)5%% $* $2"-/1+%0 6HY*#%6)")*0:

1. Q) 6"#'C*1>C *)5"#$)%,.
2. Q) *1)(.)1>C 62*+(-*..
3. Q) )#"*5.

IB>D:A9?>:0ONQK*6%#/"0>" *=U".)> 1" 1($2"-/l) E"6% *) 6*2%7*1*5 -(<"
5%2/@(" 6"#"$"@"1%&.

6.8.4. :B:D:S:?>: OFT:/401

HTHO0( 6¥75*28") 6'#'0"+)A 5>-"2"11>" T#H(D%@"$.%" *=U")> 1(
HIT*, $2%, %2% 1( -#7*" 0"$)* 62()>. :2& G)*7* 1"+*=C*-%0*:

1. 1>-"20%)A 1/<1>, T#H(D%@"$.%, *=U".).

2. (<(5 % "#<%5(& 2"5/1 .1*6./ 0>H% 1( *=U")", 6"#'1"$)% "7* 5
1/<1*" 0"$)* 1( 62()".

3. Q)6/$)%)A 2"5/I .1*6./ 0>H%.

;2& TH#I66*5*7* 6"#"0"+"1%& *=U".)*5 1"*=C*-%0*:

1. I>-"2%)A 1/<1>" 7T#(D%@"$.%" *=U".)>.

2. 1>?50A *0(1-/ 0"1l JO#L,1*(2#+!/ & 5/*/4/8,!,- 8 <#=. ,(EL($
%2% 1(<()A .2(5%H m.

3. K#$*# 6#%0") 5%- 6"#".#"$)%&, 6*$2" @"7* 1"*=C*-%0* +"2.1/)A 2"5%,
A*6.*, 0>H% 5 )y*@., *)1*$%)"2A1* **#*, =) 6"#'0"+()A$&
5>-"2"11>" *=U")> ($0. #%$/1*.E13).
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4%$/1*. 137. I>=*# =(?*5*, )*@.% 6#% 6"#"0"+"1%%

4. "H'O")%)A JHSH 0>H% 5 )#'=/"0N y@. 1( 62()". #% G)*0
5>-"2"11>" *=U")> =/-/) 6H%5&?(1> . JHS*# 0>HY% *)1*$%)"2Al1*
5>=#(11%, =(?*5*, )*@.%.

5. (<A 2"5/1 .1%6./ 0>H% 5 1/<1*, *@.". F#(D%@"$.%" *=U".)> =|-/)
2(D%.$%#5(1> 1( 1*5*0 0"$)" 1( 62()".

6. * 2(5"#H"1%% 6"#'0"+"1%& 1™*=C*-%0* 1(<()A 2'5* .1*6.*, 0>H% 5
6/$)0 0"$)" #(=*@", *=2($)%, @)*=> $1&)A 5>-"2"1%" $ *=U".)*5.

#9% 6"#'0"+"1%% *=U"}*5 $ 1%60% -*$)/61> $2"-/1+%" " $)5%&:

N *5%#%) 6#%)%5/6* @($*5*, $)#'2." 1( 90 7#(-/$*53N3.2(5%H% $%&704 %
Shift  + $%&704$**)5")$)5"11*.

XG5 6#%)065/6* @($*5*, $)#"2." 1( 45 T#(-/$*53N3.2(5%H% crl  +
$%&704%Ctrl  + Shift  + $%&704$**)5")$)5"11*.

Q)#(<"1%" 6* *$&0 X % Y3N3.2(5%Fxe%Y $**)5")$)5"11*.

P

P

IB>D:A97>:0NO$2% $#'-% 5>-"2"11>C *=U")*5 64%$/)$)5/I)
6*$(-*@1>" 0"$)(, )* DI1.E%& *)#(<"1%& 6* *$&0 =-") 1"-*$)/61(.

N 1 1( 6(#1>, $2*,3N3.2(5%H( L.

IB>D:A9?>:0NCHY% 6"#'0"+"1%% / *=U")*5 $*CH#(1&")$& %C 6#%5&?.( .
E"6&0.

#% 6"#'0"+"1%% 3D-*=U")( 6#*%$C*%) 6#5"#.( 1( 1(2%@%" 2(?*#(
0"<-/ 1%0 % -#/7%0% 3D-*=U")(0% 1( 620", ( )(.<" 1( 6"#'$"@"1%" $ $(0*,
620%,. T$2% 2(?*# 0"<-/ 6"#'0"+("0>0 *=U".}*0 % -#/7%0 *=U")*0 1( 62()"
$+$)(52&") 0"1™ 0,25 00, )* *=( *=U")( 6*$5"@%5(])$& ?"2"1>0 E5")*0 ($0.
#63/1*E13R  T$2% 6"#'0"+("0>, *=U") 6"#'$".(") )'2* 620>, )
6+-$5"@%5(")$& )*2A* $(0 *=U".).
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4%%$/1*. 138. '(#/H"1%" 6#(5%2 ?(?*#*5

6.8.5. 1B>1:8/9 OFT:/401

| #47#(00" +$)/6"1 #'<%0 CHHI5&?.%E . =(?2*5>0 )*@.(0 $/+"$)5/1+%C
*=U" )5 1( 62()". ;(11>, #'<%0 5.21@(")$& % *).21@(")$& $*@")(1%"0 .2(5%H
shift + E (6#% G)*0 5 $)#*." $*$)*&1%68& /.(2(1* )"/+"™ $*$)*&1%" ~(11*7* #"<%0(;
C:#%5&2.%: 1.2./1>.2.E).

T$2% (11>, #'<%0 5.21@"1, )* 64#% 6#%=2%<"1%% JH$*#( . =(?*5*, }*@."
1< 1+ S)5/1+"T* *=U" ) ( 1( 62()" *)*=H#(<(")$& O#."# 5 5%-" * #/<1*$)% ($0.
#9%$/1* E130 Q1 *21@("), @)* 6#% 1(<()%% 2"5* .1%*6.% 0>H% 5>=#(11*"
- $)5%" 6#467%,-") YF@1* 5 [.(2(L1*, OF."#0 =(2*5*, )*@." $/+"$)5/1+"7*
*=U")(.
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4%9$/1*. 139. 9(#."# 6#%5&7.%

#9658&7?.( 5*20%<1( . $2"-/1+%0 )*@.(0 *=U".)*5 1( 62()":

N *1E>)#".(;

$"#"-%1( )#".(;

E"1)# :Q;

E"1)# K:;

122>)*@.% 6*2%7*1( %2% #"7%*1(;
)*@.( 6#%5&7?.% )".$)*5*, #(0.%;
F1E> -/7%;

E"1# 6*$(-*@1>C 0"9);

)*@.% *1)/#( 62()>.

N 22V 20 20 20 20 2

6.8.6. +EB91?7>19?7>: OFT:/401

#% 5>"2"1%% 1"$*2A.%C 6*$(-*@1>C 0"$) $)(1*5&)$& -*$)/61>0%
*0(1-> 5>#(51%5(1%& 5 0"11 C.JO#L,1*(2#+/E & CEGH*H#2+12#+1/E

]

C:* 2"5*0/E ( cul + shift + L)3N3#(0.% 5>-"2"11>C :9 5>#(51%5(1)$&
6* 2"5*0/ .#(1 $(0*7* 2"5*7* :9 %? 5>-"2"11>C;

C:* 6#(5*0/E ( ‘cul +shift + R)3N3#(0.% 5>-"2"11>C :9 5>#(51%5(1)$&
6* 6#(5*0/ .#(1 $(0*7* 6#(5*7* :9 %? 5>-"2"11>C;

C:* 5"#CI1'0/E (cul + shit + T)3N3#(0.% 5>-"2"11>C :9
5>#(51%5(1)$& 6* 5"#C1"0/ #(1 $(0*7* 5"#C1"7* :9 %? 5>-"2"11>C;

C* 1%<1"0/E (cwl + shit + B)3N3#(0.% 5>-"2"11>C :9
5>#(51%5(1)$& 6* 1%<1"0/ .#(1 $(0*7* 1%<1"7* :9 %? 5>-"2"11>C;
Cl'L#> 6* 2"5*0/E3N3E"1l)#> 5>-"2"11>C :9 5>#(51%5(1)$& 6*
E"1)# $(0*7* 2"5*7* :9 %? 5>-"2"11>C;

Cl'L#> 6* 6#(5*0/E3N3E"1)#> 5>-"2"11>C :9 5>#(51%5(1)$& 6*
E"1)#/ $(0*7* 64#(5*7* :9 %? 5>-"2"11>C;

] 2t ] ]

]
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N C['1)#> 6* 5"#C1"0/E3N3E"1)#> 5>-"2"11>C :9 5>#(51%5(1)$& 6*
E"1)# $(0*7* 5"#C1"7* :9 %? 5>-"2"11>C;

N C['l)#> 6* 1%<1"0/E3N3E"1)#> 5>-"2"11>C :9 5>#(51%5(1)$& 6*

E"1)# $(0*7* 1%<1"7* :9 %? 5>-"2"11>C.

6.9. "9F049 3 3D-0FT:/49D>

6.9.1. "98D:S:?>: 3D-0FT:/401 ?9 5694

| #FTH(00" 6#"-/$0%)#"L %06*#) 3D-*=U")*5 1( $2*% 3D Top/Bottom
62()> %7? D(,2*5 D*#0()( STEP. ;2& G)*7* 1"*=C*-%0*;

1. "#')% 5 #'-(.)*# 62().

2. 1>?50A *0(1-/ 0"1l  C.#=4/>/+1/ & 3D J%(E  %2% 1(<O)A 1( .1*6./
[ 1(6(1"2% %1$)#/0"1)*5.

3. I>=#(A 1/<1>, D(,2 $ #($SH%#"1%"0 .stp %2%step% 1(<O)A 1( .1*6./
CQ).#>)AE.

KIS 6#%0") D*#0/ 6"#"#'$)%&, . *)*#0/ =/") 6#%5&?(1(
0606*#)%#/"0(& 3D-0%-"2A ($0.#%%$/1* E14])

RO UD1

_D*

4%$/1*. 140. 4(?0"+"1%" 3D-*=U".)(

| GHE"$S" #(20"+"1%& -*$)/61> $2"-/1+%" -" $)5%&:

N 5%  3D-)"2( 6#)%5 @($*5*, $#2.% 1( 90
7#(-/1$*53N3.2(5%H( $%&704
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N *5%#%) 3D-)"2( 6% @($*5*, $)#"2." 1( 90 7#(-/$*53N3$*@")(1%"
2(5%H shift  + $%&704
N #'1*$ 3D-)"2( $ 5'#C1", $)#*1> 620> 1( 1%<1ll %
1(=*#*)  (>-1*5#"0"11* $ 6"#'1*$*0 1( $2*, 3D
Top/Bottom)3N3.2(5%-L.
4. *)B"HY)A #(?20"+"1%" 3D-*=U")( 5 1/<1*, y@.", 1(<(5 2"S/I
.1*6./ 0>H%.

*$2"  #(?0"+"1%& 3D-*=U")( . JESH O0>H% (5)*00)%@"$.%
6#%5&?>5(")$& $2"-/1+%, G.?"062&%# )*, <" 3D-0*-"2%. W)*=> ?(5"#H%)A
#(?0"+"1%" G.?"062&#*5 G)*, 3D-0*"2%, 1"*=C*-%0* 1(<()A 6#(5/1 .1*6./
0>H% %2 Escape.

2& 5.21@"1%& % 5>.21@"1%8& *)*=#(<"1%& 3D-*=U")*5 5 #"-()*#" 62()
1"*=C*-9%0* 1(<(A $*@")(1%" .2(5%F shitt + Z.

#9% #(?0"+"1%% 3D-*=U".)( 6#*%$C*-%) 6#*5"#.( 1( 1(2%@%" ?(?*#( 0"<-/
1%0 % -#/7%0% 3D-*=U")(0% 1( 620", ( )(.<" 1( 6"#'$"@"1%" $ $(0*, 620*..
T$2% 2(?*# 0"<-/ #(?0"+("0>0 *=U")*0 % $/+"$)5/1+%0 *=U".)*0 1( 62()"
$*$)(52&") 0"1™ 0,25 00, )* *=( *=U")( 6*$5"@%5()$& ?"2"1>0 E5")*0 ($0.
#6$/1% E14). T$2% #(20"+("0>, *=U") 6"#"'$".(") )"2* 62()>, )* 6*-$5"@%5(")$&
P2A* $(0 *=U".).

4%9$/1*. 141. '(#/H"1%" 6#(5%2 ?(?*#*5

6.9.2. R8D:?:?>: 310H341 3D-0FT:/401

#% 5>-"2"106% #(?0"+"11*7* 1( 62()" 3D-*=U")( -*$)/61* %?0"1"1%" "7*
$5%,$)5 1( 6(1"2% CJ5*,$)5(E ($0.#%$/1* E14p
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21 2 2 22 e 1 2

2t

2t

¢ [lonoseHue

MosopoTr No X

MosopoTr no Y

4%$/1*. 142. I5*$)5( 3D-*=U")(

CX/YE3N3.#*#-%1()> 3D-)"2(.

K1*6.( [BIBN3D%.$%#/") 6*2*<"1%" 3D-)"2(, 1" 6*?5*2&& "7* 6"#"0"+()A
1( 62()".

C:*5*#%) 6% X/Y/ZE3N3/7*2 6*5*#*)( 3D-)"2( *)1*$%)"2A1* *$% X/Y/Z
$**)5")$)5"11*.

CI>$%)( 6*U"0(E3N3$0"+"1%" 3D-)"2( 6* *$% Z *)1*$%)"2A1*
1(@(2A1*, )*@.%. ;*6/$)%0> *JHWE()"2A1>" 21(@"1%&.
CN-"1)%D%.()*#E3N36#*%75*2A1*"  1(%0"1*5(1%" 3D-*=U")( -2&
[*=$)5( 6*%$.(. * /02@(1%| 6#%$5(%5(")$& %0& STEP-D(,2(, %?
KV =>2 006%#)%#*5(1 3D-*=U").

CI#*1( #(20"+"1%&E3N3$)*#*1( 62()>, 1( *)*#*, #(?20"+"1 3D-*=U".).

CJ2* E3N3$2*, #($6*2*<"1%& 3D-*=U")(. ;*$)/61> $2*% 3D Top % 3D
Bottom, ()(.<" 0"C(1%@"$.%" $2*%.

C"6#* 2#(@1*$)AE3N3$)"6"1A 6*2/6#?#(@1*$)% 3D-)"2(, 6*?5*2&I+(&
5%-")A *=U".)>, #($6*2*<"11>" 6*- 1%0.

CNO& D(,2(E3N3%08& *#%7%1(2A1*7* STEP-D(,2(, %? X)*#7* =>2(
%06*#)%#*5(1( -(11(& 3D-0*-"2A.

6.10. */350B4 1 MOHGE
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6.10.1. -0829?>: Gerber-M9H601 > M9H601 31:B601/>

| #*7#(00" 6#"-/$0%)#"1 G.$6*#) $2*"5 5 Gerber-D(,2> % D*#0%#*5(1%"
D(,2( $5"#2*5.% NC Dirill. ;2& D*#0%#*5(1%& D(,2*5 -(11>C )%6*5 1"*=C*-%0*:

1. "#")% 5 #"-()*# 62().
2. 1>?50A *0(1-/ 0"1l  "#$% & "#$%G 0%@ :*(1=2(08,2# & Gerbers ! NC
Drill .

®aitn  Pegaktwpoeanwe Bug  Pasmewednwe  Mucorpymenter O nporpamme

EONnata wHavkaumm X

4%%$/1*. 143. 9"11 CL(,2E Y CL(,2> -2& 6#*%?5*-$)5(E

QI =H#H(?%)$& -*6*21%)"2A1*" *1* C'($)#*,.% 5>5*( D(2*5 -2&
64#*9675*-$)5(E, 7-" 0*<1* 2(-0A $2"-/1+%" 6(#(0")#> G.$6*#)%#/"0>C D(,2*5:

HacTpoiiku BbiBofa dainos ANA NpoUsBOACTEA

OMEeCTUTE dalinkl B apxuB

4%$/1*. 144. Q.1* C'($)#*,.% 5>5*( D(,2*5 -2& 6#*%?5*-$)5(E
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N CGerbers RS-274XE3N35.21@(") G.$6*#) Gerber-D(,2*5 $2*"5.
N :#% ()%51*0 6(#(0")#" 5 )(=2%E" $1%7?/ 0*<1* 5>=#()A $2*%,
6*-2"<(+%" G.$6*H#)/. '(6#*)%5 .(<-*7* $2*& [.(?(1* 1(?5(1%"
D(,2(, 5 *)*#>, *1 =-") G.$6*#)%#*5(1.
N CL(,2> $5"#2*5.% (NC Dril)E3N35.21@(") G.$6*#) D(,2*5 $5"#2*5.%.

N :#% ()%51*0 6(#(0")#" 5 )(=2%E" $1%7?/ 0*<1* 5>=#()A 6(#>
$5"#2*5.%, 6*-2"<(+%" G.$6*#)/. '(6#*)%5 .(<-*, 6(#> /.(?(1*
1(?5(1%" D(,2(, 5 *)*#>, *1( =I-") G.$6*#)%#*5(1(.

CQ)-"2A1>" D(,2> -2& 0")(22%?%#*5(11>C %

1"0")(2%?%#*5(11>C  *)5"#%$)%,E3N36#% ()%51*0 6(#(0")#"

(<-(& B6(H#( $5"#2*5.% =/-") #(?-"2"1( 1( -5( *)-"2A1>C D(,2(:

Plated -2& 0")(22%?%#*5(11>C *)5"#$)%, 9%lon-Plated -2&

1"0")(22%?%#*5(11>C.

N :(#(0"# C! (#HC%5E 5 *=2($)% C:*0"$)%)A D(,2>E3N3G.$6*#)%#/"'0>"
D(,2> =/-/) [6(*5(1> 5 ZIP-(#C%5 $ %0"1"0 6#*".)(.

2t

#% 1(<()%% 1( .1%6./ CI*2-0AE 6#*%72*-") G.$6%#) 5>=#(11>C D(,2*5 5
6%-6(6./ Gerbers 51/)#% 6(6.%, 5 X)*#*, #($6*2*<"1 6#*".).

6.10.2. -08297>: M9H69 Pick&Place 26: 3497/9-
B93349701S>/9 /0D507?:?401
:2& D*#0%#*5(1%" D(,2( Pick&Place1"*=C*-%0*;

1. "#" )% 5 #'-()# 62().
2. 1>?50A *0(1-/ 0"1l  "#$% & "#$%G 0%@ *(1=2(08,2# & Pick&Place

Dain Pegaktvposadwe Bug  Pasmewenne  MHorpymedTtel O nporpamme

EdMnaTa mHauka

b BCE

MaAnL 4NA NpovM3B0LCTES

4%$/1*. 145. 9"11 CL(,2E Y CL(,2> -2& 6#*%?5*-$)5(E

Q)*=#(?%)$& -*6*21%)"2A1*" *.1* C'($)#*,.% 5>5*-( 5 D(,2 Pick&PlaceE,
7-" 6#"-$)(52"1( )(=2%E( $* $6%%$.*0 .*06*1"1)*5, *)*#>" =/-/) G.$6*#)%#*5(1>
5D(2, ()(.<"$2"-/1+%" L($)#(%5("0>" 6(#(0")#>:
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4%$/1*. 146. Q.1* C'($)#*,.% 5>5*( 5 D(,2 Pick&PlaceE

N ! *=2($)% C:(#(0")#>E 5 2"5*, @($)% *.1( 0*<1* *)0")%)A 6(#(0")#>
G2"0"1)*5 $C"0>, F)*#>" =-/) *)#(<"1> 5 G.$6*#)%#/'0*0 D(,2". :#%

G)*0 5>.21@"1%" 6(#(0")#( )(.<" $.#>5(") "7* %? )(F2%E> 5 6#(5*,
@($)% *.1(.

N K1*6.( [3N36*?5*2&") 5.21@%)A %2% 5>.21@%)A *)*=#(<"1%" *=2($)%
C:(#(0"#>E.

N Q=2($)A CK*06*1"1)>E3N3.1*6.% C!"#C1%"E % C'%<1%"E 6*?5*2&I)
%$.21@%)A %? G.$6*#)%#/"0*7* D(,2( .*06*1"1)>, #($6*2*<"11>" 1(
5"#C1"0 %2% 1%<1"0 $2*" $**)5")$)5"11*.

N C4(?-"2%)"2AE3N36*?25*2&") 5>=#()A $%05*2, #(?-"2&I+%, E"2/l %
-#=1/l @($)A 5 @%$2*5>C ?1(@"1%&C.

N CL(,2E3N36*?5*2&") 5>=#(A D*#0() G.$6*#)%#/'0*7* D(,2(: TXT %2%
CSV.

N K1*6.9% C4(?0"# 62()>E % CM(7*2*5*.E3N36*?5*2&1) %$.21@%)A %?
G.$6*#)%#/"0*7* D(,2( #(?0"# 62()> % ?(7*2*5.% $)*2=E*5.

N K1*6.( CI>#(51%5(1%"E3N36#%0"1&") 5>#(51%5(1%" . ?1(@"1%&0 5
G.$6*#)%#/"0*0 D(,2" 6* $)*2=E (0.

* 1(<()%I 1( .1*6./ C8.$6*#)E 5 6*-6(6." PnP51/)#% 6(6.%, 5 *)*#*,

#H($6*25<"L  6#*"), =-") $*2-(1 D(,2 5>=#(11*7* D*#0()( $ %0"1"0
<2"/(0,&.",/0 /-304/5>_<67&-,"80,/0 /-304/5>

6.10.3. */350B4 D02:6> 1 STEP-MOBD94

H¥TH(00( 6¥25%28") G.$6*#)%H#*5()A 0*-"2A 6"@()1*7* /22( 5 1")#(2A1>,
D*#0() *=0"1( -(11>0% STEP. 9%"2A 0*<") =>)A G.$6*#)%#*5(1( .(. $=*#*@1(&
"%1%E(, 7-" .(<->, *06%1"1) % $(0( 62()( 6#"-$)(52&I) $*=*, *)-"2A1>"

(2%.

P(.<" 0*%") =>)A 6#*%7?5"-"1 G.$6*#) "-%1* 0*"2%, 5 *)*#*

*06*1"1)> % 62()( 6#"-$)(52&I) $*=*, *-1/ 01*7*)"2A1/l -")(2A.

129



