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@>20=8O 7040==KE :><?5B5=F89 C ABC45=B>2. 

�708<>A2O7L 8=48:0B>@>2 4>AB865=8O A CG51=K< <0B5@80;>< 8 2>?@>-
A0<8 ?@><56CB>G=>9 0BB5AB0F88 ABC45=B>2 

 

�=48:0B>@K 4>AB865=8O 
:><?5B5=F89 

№ >F5=>G=>3> 
A@54AB20 4;O B5:C-
I53> :>=B@>;O 
(№ 2>?@>A0) 

№ >F5=>G=>3> A@54AB20 4;O ?@><5-
6CB>G=>9 0BB5AB0F88  

(?> C@>2=O< @57C;LB0B>2 >A2>5=8O 
48AF8?;8=K:  

7=0BL (�), C<5BL ('), 2;045BL =02K:0-
<8 (!) 

  � ' ! 

#�-1.1. �=0;878@C5B 
45D5:BK 8 2KO2;O5B 
?@8G8=K, 2K7K20NI85 
CEC4H5=85 :0G5AB25=-
=KE 8 :>;8G5AB25==KE 
?>:070B5;59 ?@>4C:F88 
(@01>B, CA;C3) =0 AB0488 
?@>872>4AB20 ?@>4C:F88 
8 >:070=8O CA;C3  
#�-1.6. �A?>;L7C5B 8=-
AB@C<5=BK 0=0;870 ?@8-
G8==>-A;54AB25==KE 
A2O759 4;O 2KO2;5=8O 
>A=>2=KE ?@8G8= A=8-
65=8O :0G5AB20 8 @07@0-
10BK205B ?@54;>65=8O 
?> 8E CAB@0=5=8N 

 

 

 

&5<0 1: 1-5, 16 

&5<0 2: 1-5, 16 

&5<0 3: 1-5 

&5<0 4: 1-5, 16 

&5<0 5: 1-5 

&5<0 6: 1-5 

&5<0 7: 1-5 

�>=B@>;L=0O  
@01>B0 

 

 

 

 

 

1-10 

 

 

 

 

 

1-10 

 

 

 

 

 

1-10 

#�-3.5. �=B53@8@C5B @5-
7C;LB0BK ?@8<5=5=8O 
8=AB@C<5=B>2 :0G5AB20 2 

&5<0 1: 6-10, 17 

&5<0 2: 6-10, 17 

&5<0 3: 6-10 

11-20 11-20 11-20 
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�=48:0B>@K 4>AB865=8O 
:><?5B5=F89 

№ >F5=>G=>3> 
A@54AB20 4;O B5:C-
I53> :>=B@>;O 
(№ 2>?@>A0) 

№ >F5=>G=>3> A@54AB20 4;O ?@><5-
6CB>G=>9 0BB5AB0F88  

(?> C@>2=O< @57C;LB0B>2 >A2>5=8O 
48AF8?;8=K:  

7=0BL (�), C<5BL ('), 2;045BL =02K:0-
<8 (!) 

AB@C:BC@C :>=B@>;L=>9 
4>:C<5=B0F88, 8A?>;L-
7C5B F8D@>2K5 8=AB@C-
<5=BK ?@8 ?>43>B>2:5 8 
>D>@<;5=88 4>:C<5=B>2 
?> :0G5AB2C 

&5<0 4: 6-10, 17 

&5<0 5: 6-10 

&5<0 6: 6-10, 16 

&5<0 7: 6-10 

�>=B@>;L=0O  
@01>B0 

#�-4.2. $07@010BK205B 
?@525=B82=K5 <5@K, 
=0?@02;5==K5 =0 
CAB@0=5=85 ?@8G8= 
2>7<>6=KE =5A>>B25B-
AB289 4> 8E 2>7=8:=>-
25=8O 
#�-4.3. "?@545;O5B A>-
>B25BAB285 ?@>4C:F88 
B@51>20=8O< AB0=40@B>2 
8 B5E=8G5A:>9 4>:C<5=-
B0F88 =0 >A=>25 0=0;870 
=>@<0B82=KE 0:B>2 
#�-4.6. $07@010BK205B 8 
>D>@<;O5B 4>:C<5=BK 
?> :>=B@>;N :0G5AB20 =0 
2A5E MB0?0E B5E=>;>38-
G5A:>3> ?@>F5AA0 8 >@-
30=870F88 ?@>872>4AB20 
?@>4C:F88/CA;C3 2 A>>B-
25BAB288 A B@51>20=8O<8 
B5E=8G5A:>9 4>:C<5=B0-
F88 

&5<0 1: 11-15 

&5<0 2: 11-15, 18 

&5<0 3: 11-15 

&5<0 4: 11-15 

&5<0 5: 11-15 

&5<0 6: 11-15, 17 

&5<0 7: 11-15 

�>=B@>;L=0O  
@01>B0 

21-30 21-30 21-30 

1.3 "1J5< 48AF8?;8=K 8 @0A?@545;5=85 G0A>2 ?> B5<0< 

"1J5< 48AF8?;8=K 8 284K CG51=>9 @01>BK 

�84K 70=OB89 (>@<0 >1CG5=8O 
�0>G=0O 

"1I0O B@C4>5<:>ABL 180 

�>=B0:B=0O @01>B0 (2:;NG0O B5:CI89 :>=B@>;L CA?520-
5<>AB8): 

21 

 - 70=OB8O ;5:F8>==>3> B8?0 (�5:) 16 
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 - 70=OB8O A5<8=0@A:>3> B8?0 (%5<) 4 

 - ?@><56CB>G=0O 0BB5AB0F8O 1 

%0<>AB>OB5;L=0O @01>B0 (%$) 159 

�C@A>20O @01>B0 - 

(>@<0 ?@><56CB>G=>9 0BB5AB0F88 M:70<5= 
 

$0A?@545;5=85 G0A>2 48AF8?;8=K ?> B5<0< 8 2840< @01>B 

 

�0>G=0O D>@<0 >1CG5=8O 
!08<5=>20=85 @0745;>2 8 B5< �A53> 

G0A>2 
�5: %5< %$ 

&5<0 1. �>=F5?BC0;L=K5 >A=>2K C?@02;5=8O 
:0G5AB2>< 

23,5 2 0,5 21 

&5<0 2. %5<L >A=>2=KE 8=AB@C<5=B>2 C?@02;5-
=8O :0G5AB2><  

25,5 2 0,5 23 

&5<0 3. %B0B8AB8G5A:85 <5B>4K C?@02;5=8O :0-
G5AB2><  

25,5 2 0,5 23 

&5<0 4. �=AB@C<5=BK 2A5>1I53> C?@02;5=8O 
:0G5AB2>< (TQM) 8 =5?@5@K2=>3> C;CGH5=8O  28 3 1 24 

&5<0 5. %>2@5<5==K5 <5B>4K 8 ?>4E>4K: Six 
Sigma, FMEA, QFD  

27,5 3 0,5 24 

&5<0 6. *8D@>2870F8O 8 =>2K5 8=AB@C<5=BK 
C?@02;5=8O :0G5AB2><  

24,5 2 0,5 22 

&5<0 7. "F5=:0 MDD5:B82=>AB8 A8AB5< C?@02-
;5=8O :0G5AB2>< 

24,5 2 0,5 22 

#>43>B>2:0 : M:70<5=C 1   1 

�%��": 180 16 4 160 
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1.4 &5<0B8G5A:89 ?;0= 87CG5=8O 48AF8?;8=K 

 

&5<0 1. �>=F5?BC0;L=K5 >A=>2K C?@02;5=8O :0G5AB2>< 

Э2>;NF8O ?>4E>4>2 : C?@02;5=8N :0G5AB2><: >B :>=B@>;O :0G5AB20 
4> 2A5>1I53> C?@02;5=8O :0G5AB2>< (TQM).  

�;NG52K5 ?@8=F8?K: >@85=B0F8O =0 :;85=B0, ;845@AB2>, 2>2;5G5=85 
?5@A>=0;0, ?@>F5AA=K9 ?>4E>4, C;CGH5=85, ?@8=OB85 @5H5=89 =0 >A=>25 
D0:B>2, 2708<>2K3>4=K5 >B=>H5=8O A ?>AB02I8:0<8.  

$>;L AB0=40@B>2 (ISO 9000, �"%& $ �%" 9000) 2 D>@<8@>20=88 A8-
AB5< C?@02;5=8O :0G5AB2><. 

 

&5<0 2. %5<L >A=>2=KE 8=AB@C<5=B>2 C?@02;5=8O :0G5AB2>< 

�;0AA8G5A:89 =01>@ «7 ?@>ABKE 8=AB@C<5=B>2»: 4803@0<<0 #0@5B>, 
?@8G8==>-A;54AB25==0O 4803@0<<0 («@K189 A:5;5B»), 38AB>3@0<<0, :>=-
B@>;L=0O :0@B0, 4803@0<<0 @0AA5O=8O, AB@0B8D8:0F8O, :>=B@>;L=K9 ;8-
AB>:.  

#@8<5=5=85 =0 MB0?0E 2KO2;5=8O ?@>1;5<, 0=0;870 ?@8G8= 8 :>=-
B@>;O ?@>F5AA>2. #@0:B8G5A:85 ?@8<5@K 8A?>;L7>20=8O 2 ?@>872>4AB25=-
=>9 8 A5@28A=>9 AD5@0E. 

 

&5<0 3. %B0B8AB8G5A:85 <5B>4K C?@02;5=8O :0G5AB2>< 

"A=>2K AB0B8AB8G5A:>3> :>=B@>;O ?@>F5AA>2 (SPC): :>=B@>;L=K5 
:0@BK ,CE0@B0 (X̄-R, p-, c-:0@BK), 0=0;87 ?@>F5AA>2 =0 AB018;L=>ABL 8 
A?>A>1=>ABL (Cp, Cpk).  

�2545=85 2 DOE (?;0=8@>20=85 M:A?5@8<5=B0) 8 0=0;87 48A?5@A89 
(ANOVA). $>;L AB0B8AB8:8 2 A=865=88 20@8015;L=>AB8 8 >15A?5G5=88 
?@54A:07C5<>AB8 ?@>F5AA>2. 

 

&5<0 4. �=AB@C<5=BK 2A5>1I53> C?@02;5=8O :0G5AB2>< (TQM) 8 
=5?@5@K2=>3> C;CGH5=8O 

 5B>4>;>388 =5?@5@K2=>3> C;CGH5=8O: Kaizen, PDCA (F8:; �5<8=-
30), 5S, 15@56;82>5 ?@>872>4AB2> (Lean). %@02=5=85 ?>4E>4>2.  

�=54@5=85 «?>AB>O==>3> A>25@H5=AB2>20=8O» =0 2A5E C@>2=OE >@30-
=870F88. $>;L :><0=4=>9 @01>BK, 287C0;870F88 8 AB0=40@B>2 2 ?>445@60-
=88 :0G5AB20. 

 

&5<0 5. %>2@5<5==K5 <5B>4K 8 ?>4E>4K: Six Sigma, FMEA, QFD  

Six Sigma :0: A8AB5<0 C?@02;5=8O :0G5AB2>< =0 >A=>25 40==KE: <5-
B>4>;>38O DMAIC (Define3Measure3Analyze3Improve3Control). �=0;87 28-
4>2 8 ?>A;54AB289 >B:07>2 (FMEA) 4 ?@>0:B82=K9 8=AB@C<5=B A=865=8O 
@8A:>2.  

$0725@BK20=85 DC=:F88 :0G5AB20 (QFD, «4>< :0G5AB20») 4 >15A?5-
G5=85 A>>B25BAB28O ?@>4C:F88 B@51>20=8O< 70:07G8:0. 
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&5<0 6. *8D@>2870F8O 8 =>2K5 8=AB@C<5=BK C?@02;5=8O :0G5-
AB2>< 

�;8O=85 F8D@>2KE B5E=>;>389 =0 C?@02;5=85 :0G5AB2><: 8A?>;L7>-
20=85 Big Data, IoT-A5=A>@>2, �� 8 <0H8==>3> >1CG5=8O 4;O <>=8B>@8=30 
8 ?@>3=>78@>20=8O :0G5AB20.  

*8D@>2K5 «1;87=5FK» ?@>F5AA>2, 02B><0B870F8O :>=B@>;O (QA/QC-

@>1>BK), 1;>:G59= 4;O ?@>A;568205<>AB8. #@8<5@K F8D@>2KE ?;0BD>@< 
C?@02;5=8O :0G5AB2>< (QMS 4.0). 

 

&5<0 7. "F5=:0 MDD5:B82=>AB8 A8AB5< C?@02;5=8O :0G5AB2>< 

�=48:0B>@K MDD5:B82=>AB8 (KPI) 2 C?@02;5=88 :0G5AB2><: 4>;O 
1@0:0, 8=45:A C4>2;5B2>@5==>AB8 :;85=B>2 (CSI, NPS), :>;8G5AB2> =5A>-
>B25BAB289, 2@5<O F8:;0 CAB@0=5=8O 45D5:B>2.  

�C48B :0G5AB20 (2=CB@5==89 8 2=5H=89), A0<>4803=>AB8:0 ?> <>45-
;O< EFQM, MBNQA. %>2@5<5==K5 ?>4E>4K : >F5=:5 7@5;>AB8 ?@>F5AA>2 
(CMMI, ISO 9004). 

1.5 &5<K 70=OB89 A5<8=0@A:>3> B8?0 

&5<0 1. �>=F5?BC0;L=K5 >A=>2K C?@02;5=8O :0G5AB2>< 

ВBCDBEO 8?O B5EG:89A<O: 
1. +5< >B;8G05BAO «:>=B@>;L :0G5AB20» >B «C?@02;5=8O :0G5-

AB2><» 8 «2A5>1I53> C?@02;5=8O :0G5AB2><»? 
2. #>G5<C ?@8=F8? «>@85=B0F88 =0 :;85=B0» AB>8B 2> 3;025 C3;0 

2 A>2@5<5==KE A8AB5<0E :0G5AB20? 
3. �0:85 87 7 ?@8=F8?>2 <5=546<5=B0 :0G5AB20 ?> ISO 9001:2015 

=081>;55 A;>6=> @50;87>20BL =0 ?@0:B8:5 8 ?>G5<C? 
4.  >65B ;8 A8AB5<0 :0G5AB20 1KBL MDD5:B82=>9 157 ?>445@6:8 

2KAH53> @C:>2>4AB20? �@3C<5=B8@C9B5. 
5. �0:85 8AB>@8G5A:85 A>1KB8O (=0?@8<5@, :@878AK, :>=:C@5=B-

=K5 2K7>2K) ?>2;8O;8 =0 M2>;NF8N A8AB5< :0G5AB20? 
6. #>G5<C «2708<>2K3>4=K5 >B=>H5=8O A ?>AB02I8:0<8» AG8B0-

NBAO ?@8=F8?><, 0 =5 ?@>AB> >?5@0F8>==>9 ?@0:B8:>9? 
7. �0:85 >B;8G8O <564C >B5G5AB25==K<8 (�"%& $) 8 <564C=0-

@>4=K<8 (ISO) ?>4E>40<8 : AB0=40@B870F88 :0G5AB20? 
�D4>F<K9E><9 ;484A<O: 
1. �=0;87 :59A0: 87CG8B5 >?8A0=85 @50;L=>9 :><?0=88 (=0?@8-

<5@, Toyota, «%15@10=:», «$��»). %>?>AB02LB5 5ё ?@0:B8:8 A 7 ?@8=F8?0-
<8 <5=546<5=B0 :0G5AB20 ?> ISO 9001:2015 4 :0:85 @50;87>20=K E>@>H>, 
:0:85 B@51CNB 4>@01>B:8? 

2. $07@01>B:0 45:;0@0F88 :0G5AB20: A>AB02LB5 :@0B:CN «�5:;0@0-
F8N ?@8=F8?>2 C?@02;5=8O :0G5AB2><» 4;O 2K<KH;5==>3> AB0@B0?0 2 
AD5@5 EdTech - A 0:F5=B>< =0 :;85=B>>@85=B8@>20==>ABL 8 ?@>F5AA=K9 
?>4E>4. 
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&5<0 2. %5<L >A=>2=KE 8=AB@C<5=B>2 C?@02;5=8O :0G5AB2>< 

ВBCDBEO 8?O B5EG:89A<O: 
1. #>G5<C 8<5==> MB8 7 8=AB@C<5=B>2 2>H;8 2 :;0AA8G5A:89 

=01>@, 0 =5 4@C385? 
2. � :0:8E A;CG0OE 4803@0<<0 #0@5B> <>65B 225AB8 2 701;C645-

=85? �0: 871560BL «8;;N788 80/20»? 
3. �0:85 B8?8G=K5 >H81:8 4>?CA:0NBAO ?@8 ?>AB@>5=88 ?@8G8=-

=>-A;54AB25==>9 4803@0<<K? 
4.  >65B ;8 :>=B@>;L=0O :0@B0 A83=0;878@>20BL > ?@>1;5<5, 40-

65 5A;8 2A5 B>G:8 =0E>4OBAO 2 ?@545;0E :>=B@>;L=KE 3@0=8F? 
5. +5< AB@0B8D8:0F8O >B;8G05BAO >B ?@>AB>9 3@C??8@>2:8 40=-

=KE? 
6. �0:85 8=AB@C<5=BK 87 «A5<ё@:8» ;CGH5 2A53> @01>B0NB 2 :>-

<0=4=>9 @01>B5, 0 :0:85 4 2 8=48284C0;L=>< 0=0;875? 
7. �0: 040?B8@>20BL «A5<L 8=AB@C<5=B>2» 4;O AD5@K CA;C3? 
�D4>F<K9E><9 ;484A<O: 
1. �=0;87 1@0:0 =0 ;8=88 C?0:>2:8: 40=K 40==K5 ?> B8?0< 45-

D5:B>2 (@07@K2 C?0:>2:8, =5?@028;L=0O <0@:8@>2:0, =54>25A 8 4@.). #>-
AB@>9B5 4803@0<<C #0@5B> 8 ?@8G8==>-A;54AB25==CN 4803@0<<C 4;O >A-
=>2=>3> 45D5:B0. 

2. #>AB@>5=85 :>=B@>;L=>9 :0@BK: =0 >A=>25 2K1>@>G=KE 40==KE 
(n=5, 20 ?>43@C??) ?>AB@>8BL X̄-R-:0@BC 8 8=B5@?@5B8@>20BL 5ё AB018;L-
=>ABL. 

 

&5<0 3. %B0B8AB8G5A:85 <5B>4K C?@02;5=8O :0G5AB2>< 

ВBCDBEO 8?O B5EG:89A<O: 
1. +5< >B;8G05BAO :>=B@>;L=0O :0@B0 >B >1KG=>3> 3@0D8:0 48=0-

<8:8? 
2.  >65B ;8 ?@>F5AA 1KBL AB018;L=K<, => =5 A?>A>1=K<? #@825-

48B5 ?@8<5@. 
3. #>G5<C ?@8 >F5=:5 A?>A>1=>AB8 ?@>F5AA0 206=> CG8BK20BL 

F5=B@8@>20=85 (Cpk vs Cp)? 
4. �0:85 D0:B>@K <>3CB 8A:078BL @57C;LB0BK 0=0;870 48A?5@A89 

(ANOVA)? 

5. � :0:8E A;CG0OE ?@8<5=5=85 DOE M:>=><8G5A:8 >?@0240=>, 0 2 
:0:8E - 871KB>G=>? 

6. �0:85 4>?CI5=8O ;560B 2 >A=>25 SPC, 8 GB> 45;0BL, 5A;8 >=8 
=0@CH0NBAO (=0?@8<5@, =5=>@<0;L=>5 @0A?@545;5=85)? 

7. #>G5<C AB0B8AB8G5A:>5 C?@02;5=85 :0G5AB2>< =5 ?>;CG8;> 
H8@>:>3> @0A?@>AB@0=5=8O 2 <0;>< 187=5A5? 

�D4>F<K9E><9 ;484A<O: 
1. $0AGёB Cp/Cpk: 40=K LSL = 9.5, USL = 10.5, 2K1>@>G=>5 A@54-

=55 = 10.1, σ = 0.12. "F5=8B5 A?>A>1=>ABL ?@>F5AA0 8 A45;09B5 2K2>4K. 
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2. #>AB@>5=85 ?@>AB>3> ?;0=0 DOE (2²): 8AA;54C5BAO 2;8O=85 
B5<?5@0BC@K 8 402;5=8O =0 2KE>4 3>4=>3> ?@>4C:B0. %?@>5:B8@C9B5 ?;0=, 
>1@01>B09B5 38?>B5B8G5A:85 40==K5, =0948B5 3;02=K5 MDD5:BK. 

 

&5<0 4. �=AB@C<5=BK TQM 8 =5?@5@K2=>3> C;CGH5=8O 

ВBCDBEO 8?O B5EG:89A<O: 
1. /2;O5BAO ;8 5S ?@>AB> «C1>@:>9» 8;8 MB> ?>;=>F5==K9 8=-

AB@C<5=B :0G5AB20? "1>A=C9B5. 
2. � Gё< @07=8F0 <564C Kaizen 8 8==>20F8O<8 @048:0;L=>3> E0-

@0:B5@0? 
3.  >6=> ;8 ?@8<5=OBL PDCA : AB@0B538G5A:8<, 0 =5 >?5@0F8>=-

=K< 7040G0<? #@8<5@. 
4. #>G5<C 2 Lean C45;O5BAO B0:>5 2=8<0=85 «CAB@0=5=8N ?>B5@L» 

(muda), 0 =5 ?@>AB> ?>2KH5=8N ?@>872>48B5;L=>AB8? 
5. �0:85 >@30=870F8>==K5 10@L5@K <5H0NB 2=54@5=8N :C;LBC@K 

Kaizen 2 @>AA89A:8E :><?0=8OE? 
6. �0: 287C0;870F8O (287C0;L=>5 C?@02;5=85) A=8605B :>;8G5AB2> 

>H81>: 8 CA:>@O5B ?@8=OB85 @5H5=89? 
7. �>7<>65= ;8 «TQM 157 Lean» 8;8 «Lean 157 TQM»? �@3C<5=-

B8@C9B5. 
�D4>F<K9E><9 ;484A<O: 
1. �0@B8@>20=85 ?>B>:0 A>740=8O F5==>AB8 (VSM): 4;O ?@>AB>3> 

?@>F5AA0 (=0?@8<5@, ?@8ё< ?0F85=B0 2 ?>;8:;8=8:5) ?>AB@>9B5 B5:CI55 8 
1C4CI55 A>AB>O=85, 2K45;8B5 ?>B5@8 (muda). 

2. *8:; PDCA 2 459AB288: 2K15@8B5 ?@>1;5<C (=0?@8<5@, 70-
45@6:8 ?@8 >D>@<;5=88 70:07>2). #@>?8H8B5 H038 ?> :064><C MB0?C 
PDCA - A :>=:@5B=K<8 459AB28O<8, ?>:070B5;O<8 8 A@>:0<8. 

 

&5<0 5. %>2@5<5==K5 <5B>4K: Six Sigma, FMEA, QFD 

ВBCDBEO 8?O B5EG:89A<O: 
1. #>G5<C Six Sigma G0AB> :@8B8:CNB :0: «?5@53@C65==K9 AB0-

B8AB8:>9» 8 «4>@>3>9»? %?@0254;82> ;8 MB>? 
2. �0:85 :@8B5@88 >F5=:8 «BO65ABL», «G0AB>B0», «>1=0@C65=85» 2 

FMEA AC1J5:B82=K? �0: ?>2KA8BL >1J5:B82=>ABL? 
3. +5< >B;8G05BAO DFMEA >B PFMEA? � :0:8E >B@0A;OE >A>15=-

=> 0:BC0;5= :064K9 B8?? 
4. #>G5<C DMAIC =5 2A5340 ?>4E>48B 4;O 8==>20F8>==KE ?@>5:-

B>2 (=0?@8<5@, @07@01>B:0 =>2>3> �&-?@>4C:B0)? 
5. �0: «4>< :0G5AB20» ?><>305B A>3;0A>20BL 8=65=5@=K5 E0@0:-

B5@8AB8:8 8 3>;>A :;85=B0 (VOC)? 
6. �0:85 ?@>D5AA88/@>;8 2>AB@51>20=K 2 Six Sigma (Champion, 

Black Belt 8 4@.) 8 :0: >=8 2708<>459AB2CNB? 
�D4>F<K9E><9 ;484A<O: 
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1. $07@01>B:0 C?@>Iё==>3> QFD-<0B@8FK: 4;O =>2>3> ?@>4C:B0 
(=0?@8<5@, C<=0O 1CBK;:0 4;O 2>4K) >?@545;8B5 435 ?>B@518B5;LA:8E 
B@51>20=89 8 435 B5E=8G5A:8E E0@0:B5@8AB8:. �0?>;=8B5 «:@KHC» 8 «AB5-
=K» 4><0 :0G5AB20. 

2. #@>2545=85 PFMEA: 4;O ?@>F5AA0 «?@8ё< 8 >1@01>B:0 >=;09=-

70:070» >?@545;8B5 335 2>7<>6=KE >B:07>2, >F5=8B5 RPN, ?@54;>68B5 <5-
@K A=865=8O @8A:0. 

 

&5<0 6. *8D@>2870F8O 8 =>2K5 8=AB@C<5=BK C?@02;5=8O :0G5-
AB2>< 

ВBCDBEO 8?O B5EG:89A<O: 
1. �0: IoT-40==K5 <5=ONB ?0@0483<C :>=B@>;O :0G5AB20 - A 2K1>-

@>G=>3> =0 A?;>H=>9? 
2.  >65B ;8 �� 70<5=8BL FMEA 8;8 QFD? �;8 >= ;8HL CA8;8-

205B 8E? 
3. �0:85 MB8G5A:85 8 ?@02>2K5 @8A:8 2>7=8:0NB ?@8 8A?>;L7>20-

=88 Big Data 2 C?@02;5=88 :0G5AB2>< (=0?@8<5@, 2 HR-?@>F5AA0E)? 
4. #>G5<C 1;>:G59= MDD5:B825= 8<5==> 4;O ?@>A;568205<>AB8, 0 

=5 4;O 4@C38E 7040G :0G5AB20? 
5. �0: F8D@>2>9 42>9=8: ?><>305B 2 «?@548:B82=><» >15A?5G5-

=88 :0G5AB20? 
6. �0:85 :><?5B5=F88 =C6=K A>2@5<5==><C A?5F80;8ABC ?> :0-

G5AB2C 2 M?>EC QMS 4.0? 
7. �>7<>6=0 ;8 F8D@>2870F8O :0G5AB20 2 <0;KE :><?0=8OE A 

>3@0=8G5==K< 1N465B><? �0:? 
�D4>F<K9E><9 ;484A<O: 
1. #@>5:B8@>20=85 F8D@>2>3> AF5=0@8O: ?@54;>68B5 0@E8B5:BC@C 

F8D@>2>3> @5H5=8O 4;O <>=8B>@8=30 :0G5AB20 2 ?8I52>< ?@>872>4AB25 (A 
40BG8:0<8 B5<?5@0BC@K, 2;06=>AB8, 25A0; 02B><0B8G5A:>9 D8:A0F859 >B-
:;>=5=89 8 C254><;5=85< >B25BAB25==KE). 

2. �=0;87 :59A0 F8D@>2>9 7@5;>AB8: >F5=8B5 C@>25=L F8D@>2870-
F88 A8AB5<K :0G5AB20 >4=>9 87 :><?0=89 (=0?@8<5@, Siemens, «�01>@0B>-
@8O �0A?5@A:>3>») ?> H:0;5 >B «@CG=>9 >BGёB=>AB8» 4> «02B>=><=>9 
QMS». 

 

&5<0 7. "F5=:0 MDD5:B82=>AB8 A8AB5< C?@02;5=8O :0G5AB2>< 

ВBCDBEO 8?O B5EG:89A<O: 
1. #>G5<C «4>;O 1@0:0» 4 =54>AB0B>G=K9 KPI 4;O >F5=:8 A8AB5-

<K :0G5AB20? �0:85 <5B@8:8 53> 4>?>;=ONB? 
2. � Gё< @07=8F0 <564C 0C48B>< 8 >F5=:>9 7@5;>AB8? 
3. �0:85 ;>2CH:8 ?>4AB5@530NB ?@8 8A?>;L7>20=88 NPS 2 B2B-

A5:B>@5? 
4. #>G5<C <>45;L EFQM 381G5, G5< «G5:-;8AB» ISO 9001? 
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5.  >6=> ;8 :>;8G5AB25==> A@02=820BL 7@5;>ABL ?@>F5AA>2 ?> 
CMMI 8 ISO 9004? #>G5<C? 

6. �0: 871560BL «=04C20=8O» ?>:070B5;59 :0G5AB20 ?>4 >BGёB-
=>ABL («83@K A KPI»)? 

7. �0: 2>2;5G5=85 ?5@A>=0;0 2 >F5=:C :0G5AB20 2;8O5B =0 4>AB>-
25@=>ABL @57C;LB0B>2? 

�D4>F<K9E><9 ;484A<O: 
1. $07@01>B:0 A10;0=A8@>20==>9 A8AB5<K KPI ?> :0G5AB2C: 4;O 

?@54?@8OB8O (=0?@8<5@, ?>;83@0D8G5A:>5 ?@>872>4AB2>) ?@54;>68B5 334 

>?5@0F8>==KE 8 233 AB@0B538G5A:8E ?>:070B5;O :0G5AB20, >1>A=C9B5 8E 8 
>?8H8B5 8AB>G=8:8 40==KE. 

2. #@>2545=85 A0<>4803=>AB8:8 ?> EFQM RADAR: =0 >A=>25 
H01;>=0 >F5=8B5 2K<KH;5==CN >@30=870F8N ?> :@8B5@8O< $57C;LB0BK3
#>4E>4K3$072ё@BK20=853"F5=:0 8 >1CG5=853#5@5A<>B@, 2KO28B5 «C7:85 
<5AB0». 

 

$����� 2. %� "%&"/&��0!�/ $��"&� %&'��!&"� 

2.1 �84K A0<>AB>OB5;L=>9 @01>BK ABC45=B>2 8 ?5@5G5=L CG51=>-
<5B>48G5A:>3> >15A?5G5=8O 4;O A0<>AB>OB5;L=>9 @01>BK >1CG0NI8EAO 

�84K A0<>AB>OB5;L=>9 @01>BK: :>=A?5:B8@>20=85 ?5@2>8AB>G=8:>2 8 
4@C3>9 CG51=>9 8 =0CG=>9 ;8B5@0BC@K; ?@>@01>B:0 CG51=>3> <0B5@80;0 (?> 
:>=A?5:B0< ;5:F89, CG51=>9 8 =0CG=>9 ;8B5@0BC@5); @01>B0 2 M;5:B@>==>9 
181;8>B5G=>9 A8AB5<5; @01>B0 A B5AB0<8 8 2>?@>A0<8 4;O A0<>?@>25@:8; ?>4-
3>B>2:0 : 70G5BC 8;8 M:70<5=C. 

C9D9K9AP GK95AB-@9FB8<K9E>B7B B59EC9K9A<O 8?O E4@BEFBOF9?PAB= D4-
5BFO B5GK4Nщ<IEO: <5B>48G5A:85 C:070=8O ?> A0<>AB>OB5;L=>9 @01>B5 ABC-
45=B>2 ?> 40==>9 48AF8?;8=5 (2 181;8>B5:5 2C70); CG51=0O 8 <5B>48G5A:0O 
;8B5@0BC@0 2 181;8>B5:5 8 M;5:B@>==>9 181;8>B5:5 2C70; >B2545==>5 4;O A0-
<>AB>OB5;L=>9 @01>BK 2@5<O 70=OB89 2 :><?LNB5@=KE :;0AA0E 2C70, 2:;NG0O 
@01>BC A> A?5F80;878@>20==K< ?@>3@0<<=K< >15A?5G5=85<, 8=D>@<0F8>=-
=K<8 A?@02>G=K<8 A8AB5<0<8. 

 

(>@<K A0<>AB>OB5;L=>9 @01>BK ABC45=B>2 ?> B5<0< 

$0745;K 8 B5<K 

48AF8?;8=K 

�84K A0<>AB>OB5;L=>9 @01>BK 
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&5<0 1. �>=F5?BC0;L=K5 >A-
=>2K C?@02;5=8O :0G5AB2>< 

 

?@>@01>B:0 CG51=>3> <0B5@80;0 (?> :>=A?5:-
B0< ;5:F89, CG51=>9 8 =0CG=>9 ;8B5@0BC@5); 
@01>B0 2 M;5:B@>==>9 181;8>B5G=>9 A8AB5<5; 
@01>B0 A <0B5@80;0<8 B5:CI53> :>=B@>;O 8 
?>43>B>2:0 : ?@><56CB>G=>9 0BB5AB0F88 

&5<0 2. %5<L >A=>2=KE 8=-
AB@C<5=B>2 C?@02;5=8O :0-
G5AB2>< 

 

?@>@01>B:0 CG51=>3> <0B5@80;0 (?> :>=A?5:-
B0< ;5:F89, CG51=>9 8 =0CG=>9 ;8B5@0BC@5); 
@01>B0 2 M;5:B@>==>9 181;8>B5G=>9 A8AB5<5; 
@01>B0 A <0B5@80;0<8 B5:CI53> :>=B@>;O 8 
?>43>B>2:0 : ?@><56CB>G=>9 0BB5AB0F88 

&5<0 3. %B0B8AB8G5A:85 <5-
B>4K C?@02;5=8O :0G5AB2>< 

 

?@>@01>B:0 CG51=>3> <0B5@80;0 (?> :>=A?5:-
B0< ;5:F89, CG51=>9 8 =0CG=>9 ;8B5@0BC@5); 
@01>B0 2 M;5:B@>==>9 181;8>B5G=>9 A8AB5<5; 
@01>B0 A <0B5@80;0<8 B5:CI53> :>=B@>;O 8 
?>43>B>2:0 : ?@><56CB>G=>9 0BB5AB0F88 

&5<0 4. �=AB@C<5=BK 2A5-
>1I53> C?@02;5=8O :0G5-
AB2>< (TQM) 8 =5?@5@K2=>-
3> C;CGH5=8O 
 

?@>@01>B:0 CG51=>3> <0B5@80;0 (?> :>=A?5:-
B0< ;5:F89, CG51=>9 8 =0CG=>9 ;8B5@0BC@5); 
@01>B0 2 M;5:B@>==>9 181;8>B5G=>9 A8AB5<5; 
@01>B0 A <0B5@80;0<8 B5:CI53> :>=B@>;O 8 
?>43>B>2:0 : ?@><56CB>G=>9 0BB5AB0F88 

&5<0 5. %>2@5<5==K5 <5B>-
4K 8 ?>4E>4K: Six Sigma, 
FMEA, QFD 

 

?@>@01>B:0 CG51=>3> <0B5@80;0 (?> :>=A?5:-
B0< ;5:F89, CG51=>9 8 =0CG=>9 ;8B5@0BC@5); 
@01>B0 2 M;5:B@>==>9 181;8>B5G=>9 A8AB5<5; 
@01>B0 A <0B5@80;0<8 B5:CI53> :>=B@>;O 8 
?>43>B>2:0 : ?@><56CB>G=>9 0BB5AB0F88 

&5<0 6. *8D@>2870F8O 8 =>-
2K5 8=AB@C<5=BK C?@02;5-
=8O :0G5AB2>< 

 

?@>@01>B:0 CG51=>3> <0B5@80;0 (?> :>=A?5:-
B0< ;5:F89, CG51=>9 8 =0CG=>9 ;8B5@0BC@5); 
@01>B0 2 M;5:B@>==>9 181;8>B5G=>9 A8AB5<5; 
@01>B0 A <0B5@80;0<8 B5:CI53> :>=B@>;O 8 
?>43>B>2:0 : ?@><56CB>G=>9 0BB5AB0F88 

&5<0 7. "F5=:0 MDD5:B82-
=>AB8 A8AB5< C?@02;5=8O 
:0G5AB2>< 

 

?@>@01>B:0 CG51=>3> <0B5@80;0 (?> :>=A?5:-
B0< ;5:F89, CG51=>9 8 =0CG=>9 ;8B5@0BC@5); 
@01>B0 2 M;5:B@>==>9 181;8>B5G=>9 A8AB5<5; 
@01>B0 A <0B5@80;0<8 B5:CI53> :>=B@>;O 8 
?>43>B>2:0 : ?@><56CB>G=>9 0BB5AB0F88 

 

2.2  5B>48G5A:85 C:070=8O 4;O >1CG0NI8EAO ?> >A2>5=8N  
48AF8?;8=K 

%0<>AB>OB5;L=0O @01>B0 ABC45=B>2 @0728205B A0<>AB>OB5;L=>ABL <KH-
;5=8O, A?>A>1AB2C5B D>@<8@>20=8N =0CG=KE 8=B5@5A>2, ?@8>1@5B5=8N 
=02K:>2 A0<>AB>OB5;L=>9 @01>BK A ;8B5@0BC@>9, ?@8>1I05B : =0CG=>-
8AA;54>20B5;LA:>9 45OB5;L=>AB8, ?><>305B >A2>8BL ?@0:B8:C =0?8A0=8O 
=0CG=KE B@C4>2, B5E=8:C =0CG=>9 @01>BK, @01>BK A> A?5F80;878@>20==K< 
?@>3@0<<=K< >15A?5G5=85<, ?@85<K >D>@<;5=8O B5:AB0 @C:>?8A8 8 B. 4. 
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�0=OB8O A5<8=0@A:>3> B8?0 2 7=0G8B5;L=>9 AB5?5=8 >@85=B8@CNBAO =0 
?@8<5=5=85 ?>;CG5==KE 2> 2@5<O ;5:F88 7=0=89, =0 >B@01>B:C 8 A8AB5<0B8-
70F8N ?@54<5B=KE 8 >1I5CG51=KE A?>A>1>2 45OB5;L=>AB8 (C<5=89), A?>A>-
1>2 >?B8<0;L=>3> ?>8A:0 8 ?5@5@01>B:8 8=D>@<0F88. %0<>AB>OB5;L=K5 @0-
1>BK ABC45=B>2 A 8A?>;L7>20=85< >?>@=KE <5B>48G5A:8E <0B5@80;>2 (<5B>-
48G5A:85 @5:><5=40F88, <5B>48G5A:85 C:070=8O, B5B@048 =0 ?5G0B=>9 >A=>25, 
8=AB@C:F88, 0;3>@8B<8G5A:85 ?@54?8A0=8O 2 A>45@60=88 8=D>@<0F8>==KE 
B5E=>;>389 8 4@.) 7040NB >@85=B8@>2>G=CN >A=>2C CG51=>9 45OB5;L=>AB8, 
?>72>;ONB >?5@0B82=> :>@@5:B8@>20BL 8E @01>BC, >:07K20BL 8=48284C0;L-
=CN ?><>IL 8 ?>445@6:C, A>25@H5=AB2>20BL 55 :0G5AB2>. �A5 MB> 2 :>=5G=>< 
8B>35 ?>72>;O5B =0 >A=>25 >?5@0B82=>9 >1@0B=>9 A2O78 ?>2KA8BL C?@02;O5-
<>ABL CG51=K< ?@>F5AA><. 

#>43>B>2:C : :064><C 70=OB8N A5<8=0@A:>3> B8?0 :064K9 ABC45=B 
4>;65= =0G0BL A >7=0:><;5=8O A ?;0=>< 70=OB8O, :>B>@K9 >B@0605B A>45@60-
=85 ?@54;>65==>9 B5<K. &I0B5;L=>5 ?@>4C<K20=85 8 87CG5=85 2>?@>A>2 
?;0=0 >A=>2K205BAO =0 ?@>@01>B:5 B5:CI53> <0B5@80;0 ;5:F88, 0 70B5< 87C-
G5=8O >1O70B5;L=>9 8 4>?>;=8B5;L=>9 ;8B5@0BC@K, @5:><5=4>20==CN : 40=-
=>9 B5<5. !0 >A=>25 8=48284C0;L=KE ?@54?>GB5=89 ABC45=BC =5>1E>48<> 
A0<>AB>OB5;L=> 2K1@0BL B5<C 4>:;040 ?> ?@>1;5<5 70=OB8O 8 ?> 2>7<>6=>-
AB8 ?>43>B>28BL ?> =5<C ?@575=B0F8N. �A;8 ?@>3@0<<>9 48AF8?;8=K ?@54C-
A<>B@5=> 2K?>;=5=85 ?@0:B8G5A:>3> 7040=8O, B> 53> =5>1E>48<> 2K?>;=8BL 
A CG5B>< ?@54;>65==>9 8=AB@C:F88 (CAB=> 8;8 ?8AL<5==>). �A5 =>2K5 ?>=O-
B8O ?> 87CG05<>9 B5<5 =5>1E>48<> 2KCG8BL =087CABL 8 2=5AB8 2 3;>AA0@89, 
:>B>@K9 F5;5A>>1@07=> 25AB8 A A0<>3> =0G0;0 87CG5=8O :C@A0. $57C;LB0B B0-
:>9 @01>BK 4>;65= ?@>O28BLAO 2 A?>A>1=>AB8 ABC45=B0 A2>1>4=> >B25B8BL =0 
B5>@5B8G5A:85 2>?@>AK 70=OB8O, 53> 2KABC?;5=88 8 CG0AB88 2 :>;;5:B82=>< 
>1AC645=88 2>?@>A>2 87CG05<>9 B5<K, ?@028;L=>< 2K?>;=5=88 ?@0:B8G5-
A:8E 7040=89 8 :>=B@>;L=KE @01>B.  

%B@C:BC@0 70=OB8O A5<8=0@A:>3> B8?0 
� 7028A8<>AB8 >B A>45@60=8O 8 :>;8G5AB20 >B2545==>3> 2@5<5=8 =0 

87CG5=85 :064>9 B5<K 70=OB85 <>65B A>AB>OBL 87 G5BK@5E-?OB8 G0AB59:  
1. "1AC645=85 B5>@5B8G5A:8E 2>?@>A>2, >?@545;5==KE ?@>3@0<<>9 

48AF8?;8=K.  
2. �>:;04 8/ 8;8 2KABC?;5=85 A ?@575=B0F8O<8 ?> ?@>1;5<5 70=OB8O.  
3. "1AC645=85 2KABC?;5=89 ?> B5<5 3 48A:CAA8O.  
4. �K?>;=5=85 ?@0:B8G5A:>3> 7040=8O (@5H5=85 7040G) A ?>A;54CNI8< 

@071>@>< ?>;CG5==KE @57C;LB0B>2 8;8 >1AC645=85 ?@0:B8G5A:>3> 7040=8O, 
2K?>;=5==>3> 4><0, 5A;8 MB> ?@54CA<>B@5=> ?@>3@0<<>9.  

5. #>42545=85 8B>3>2 70=OB8O.  
 #5@20O G0ABL 3 >1AC645=85 B5>@5B8G5A:8E 2>?@>A>2 - ?@>2>48BAO 2 28-

45 D@>=B0;L=>9 15A54K A> 2A59 3@C??>9 8 2:;NG05B 2K1>@>G=CN ?@>25@:C 
?@5?>4020B5;5< B5>@5B8G5A:8E 7=0=89 ABC45=B>2. #@8<5@=0O ?@>4>;68B5;L-
=>ABL 4 4> 15 <8=CB.  
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�B>@0O G0ABL 4 2KABC?;5=85 ABC45=B>2 A 4>:;040<8, :>B>@K5 4>;6=K 
A>?@>2>640BLAO ?@575=B0F8O<8 A F5;LN CA8;5=8O =03;O4=>AB8 2>A?@8OB8O, 
?> >4=><C 87 2>?@>A>2 70=OB8O. "1O70B5;L=K9 M;5<5=B 4>:;040 3 ?@54AB02-
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?@0:B8G5A:>5 7040=85 4>;6=> 1K;> 1KBL 2K?>;=5=> 4><0, B> =0 70=OB88 A5-
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#@8<5@=0O ?@>4>;68B5;L=>ABL 3 15-20 <8=CB.  
�0=OB85 A5<8=0@A:>3> B8?0 70:0=G8205BAO ?>42545=85< 8B>3>2. %BC-

45=B0< 4>;6=K 1KBL >1JO2;5=K >F5=:8 70 @01>BC 8 40=K 8E G5B:85 >1>A=>-
20=8O.  

#@8<5@=0O ?@>4>;68B5;L=>ABL 4 5 <8=CB.  
#@0:B8G5A:85 A>25BK ?> ?>43>B>2:5 ?@575=B0F88, 4>:;040 
 3>B>2LB5 >B45;L=>: ?5G0B=K9 B5:AB + A;094K + @0740B>G=K9 <0B5@80; 
 A;094K 3 287C0;L=0O ?>40G0 8=D>@<0F88, :>B>@0O 4>;6=0 A>45@60BL 
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 Scopus 3 548=0O 1070 40==KE @5F5=78@C5<>9 =0CG=>9 ;8B5@0BC@K. 
www.scopus.com  (4>ABC? A2>1>4=K9);  

 "B:@KBK5 107K 40==KE  8=D8=0 $>AA88 
https://www.minfin.ru/ru/opendata/ (A2>1>4=> @0A?@>AB@0=O5<>5).  

 

�EB59AABEF< GK95AB-@9FB8<K9E>B7B B59EC9K9A<O 8?O ?<J E B7D4A<K9A-
AO@< 6B;@B:ABEFO@< ;8BDB6PO < <A64?<8B6 

%BC45=BK A >3@0=8G5==K<8 2>7<>6=>ABO<8 74>@>2LO, 2 >B;8G85 >B 
>AB0;L=KE ABC45=B>2, 8<5NB A2>8 A?5F8D8G5A:85 >A>15==>AB8 2>A?@8OB8O, 

https://edu.garant.ru/
https://elibrary.ru/
http://www.scopus.com/
https://www.minfin.ru/ru/opendata/
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?5@5@01>B:8 <0B5@80;0. #>41>@ 8 @07@01>B:0 CG51=KE <0B5@80;>2 4;O B0:8E 
ABC45=B>2 ?@>872>48BAO A CG5B>< B>3>, GB>1K ?@54>AB02;OBL MB>B <0B5@80; 2 
@07;8G=KE D>@<0E B0:, GB>1K 8=20;84K A =0@CH5=8O<8 A;CE0 ?>;CG0;8 8=-
D>@<0F8N 287C0;L=>, A =0@CH5=8O<8 7@5=8O - 0C480;L=>. #@54CA<>B@5=> 2 
A;CG05 =5>1E>48<>AB8 A>740=85 B5:AB>2>9 25@A88 ;N1>3> =5B5:AB>2>3> :>=-
B5=B0 4;O 53> 2>7<>6=>3> ?@5>1@07>20=8O 2 0;LB5@=0B82=K5 D>@<K, C4>1=K5 
4;O @07;8G=KE ?>;L7>20B5;59, 0;LB5@=0B82=CN 25@A8N <5480:>=B5=B>2, 
?@54CA<>B@5=0 2>7<>6=>ABL <0AHB018@>20=8O B5:AB0 8 87>1@065=89 157 ?>-
B5@8 :0G5AB20, ?@54CA<>B@5=0 4>ABC?=>ABL C?@02;5=8O :>=B5=B>< A :;0280-
BC@K.  

 

$����� 4. "*�!"+!/� %$��%&�� ��/ #$"����!�/ &�-
�'Щ��" �"!&$"�/ � #$" ��'&"+!"� �&&�%&�*�� "�'-

+�.Щ�)%/ #" ��%*�#��!� 

4.1 #5@5G5=L :><?5B5=F89, >F5=820=85 D>@<8@>20=8O :>B>@KE 
?@54CA<>B@5=> 2 ?@>F5AA5 B5:CI53> :>=B@>;O 8 ?@><56CB>G=>9 0BB5AB0-

F88 ?> 48AF8?;8=5 

#�-1 - 0=0;87 ?@8G8= A=865=8O :0G5AB20 ?@>4C:F88 (@01>B, CA;C3) 8 
@07@01>B:0 ?@54;>65=89 ?> 8E CAB@0=5=8N; 

#�-3 - @07@01>B:0 4>:C<5=B0F88 ?> :>=B@>;N :0G5AB20 @01>B ?@>F5AA0 
?@>872>4AB20 ?@>4C:F88 (2K?>;=5=8O @01>B, >:070=8O CA;C3), 2 8A?KB0=8OE 
3>B>2KE 8745;89 8 M;5:B@>==>9 ?>43>B>2:5 4>:C<5=B>2, C4>AB>25@ONI8E 8E 
:0G5AB2>; 

#�-4 - @07@01>B:0 <5@>?@8OB89 ?> ?@54>B2@0I5=8N 2K?CA:0 ?@>4C:-
F88 (@01>B, CA;C3), =5 A>>B25BAB2CNI8E B@51>20=8O< B5E=8G5A:8E @53;0<5=-
B>2, AB0=40@B>2 (B5E=8G5A:8E CA;>289), CB25@645==K< >1@07F0< (MB0;>=0<) 8 
B5E=8G5A:>9 4>:C<5=B0F88, CA;>28O< ?>AB02>: 8 4>3>2>@>2. 

 

4.2 "F5=>G=K5 A@54AB20 4;O ?@>2545=8O B5:CI53> :>=B@>;O  
>A2>5=8O 48AF8?;8=K 

 
В>?@>AO 8;O A4<>:>=B@>;O 8 ?>87>B>6:8 : B9:Cщ9<C :>=B@>;N 

<9B>8>< >?@>A4, 8>:;48>6 A ?@979=B4ц899 
 
&5<0 1. �>=F5?BC0;L=K5 >A=>2K C?@02;5=8O :0G5AB2>< 

ВBCDBEO 8?O CDB6989A<O BCDBE4: 
1. �0:>9 87 7 ?@8=F8?>2 <5=546<5=B0 :0G5AB20 =081>;55 2065= 

?@8 0=0;875 :>@=52KE ?@8G8= A=865=8O :0G5AB20? #>G5<C?  
2. �0: >BACBAB285 «;845@AB20» <>65B <0A:8@>20BL 8;8 CAC3C1-

;OBL A8AB5<=K5 ?@8G8=K =87:>3> :0G5AB20? 
3. #>G5<C «?@8=OB85 @5H5=89 =0 >A=>25 D0:B>2» 4 =5>1E>48<>5 

CA;>285 4;O >1J5:B82=>3> 0=0;870 ?@8G8= 45D5:B>2? 
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4. �0: =5A>>B25BAB285 B@51>20=8O< ISO 9001 <>65B O2;OBLAO 
A;54AB285<, 0 =5 ?@8G8=>9 A=865=8O :0G5AB20? 

5. #@82548B5 ?@8<5@, :>340 83=>@8@>20=85 «2708<>2K3>4=KE >B-
=>H5=89 A ?>AB02I8:0<8» ?@825;> : A8AB5<=><C A=865=8N :0G5AB20 
?@>4C:F88. 

6. �0:85 4>:C<5=BK A8AB5<K <5=546<5=B0 :0G5AB20 (% �) ?> 
ISO 9001:2015 >1O70B5;L=> 4>;6=K >?8AK20BL ?@>F5AAK :>=B@>;O :0G5-
AB20 =0 MB0?0E ?@>872>4AB20 8 8A?KB0=89? 

7. �0: ?@8=F8? «?@>F5AA=>3> ?>4E>40» 2;8O5B =0 AB@C:BC@C 4>-
:C<5=B0F88 ?> :>=B@>;N :0G5AB20 (=0?@8<5@, :0@BK ?@>F5AA>2, @01>G85 
8=AB@C:F88)? 

8. #>G5<C 2 4>:C<5=B8@>20=88 :>=B@>;O 206=> >B@060BL =5 
B>;L:> «GB> 45;0BL», => 8 «:0: ?@8=8<0BL @5H5=8O =0 >A=>25 D0:B>2»?  

9. �0:85 @0745;K 4>:C<5=B0 «#>;8B8:0 2 >1;0AB8 :0G5AB20» 
4>;6=K ?@O<> :0A0BLAO :>=B@>;O 8 ?>4B25@645=8O A>>B25BAB28O ?@>4C:-
F88? 

10. �0:8< >1@07>< AB0=40@BK �"%& $ �%" 9000 @53;0<5=B8@CNB 
>D>@<;5=85 8 E@0=5=85 4>:C<5=B>2, C4>AB>25@ONI8E :0G5AB2>?  

11. �0: ?@8=F8? «>@85=B0F88 =0 :;85=B0» ?><>305B 871560BL 2K-
?CA:0 ?@>4C:F88, A>>B25BAB2CNI59 AB0=40@B0<, => =5 >B25G0NI59 CA;>-
28O< 4>3>2>@0? 

12. #>G5<C >BACBAB285 «?@>F5AA=>3> ?>4E>40» ?>2KH05B @8A: 
?@>?CA:0 =5A>>B25BAB2CNI59 ?@>4C:F88 =0 2KE>45? 

13. �0:85 ?>;>65=8O ISO 9001:2015 (?. 8.5.1, 8.6, 8.7) ?@O<> @5-
3;0<5=B8@CNB 459AB28O ?> ?@54>B2@0I5=8N 2K?CA:0 =5A>>B25BAB2CNI59 
?@>4C:F88? 

14. � :0:8E A;CG0OE «2708<>2K3>4=K5 >B=>H5=8O A ?>AB02I8:0-
<8» AB0=>2OBAO :;NG52K< 10@L5@>< ?@>B82 =5A>>B25BAB28O 2E>4=>3> AK-
@LO B5E=8G5A:8< CA;>28O<? 

15. �0: ;845@AB2> 2KAH53> @C:>2>4AB20 2;8O5B =0 2K45;5=85 @5-
AC@A>2 =0 ?@>D8;0:B8G5A:85 <5@K (0 =5 B>;L:> =0 «BCH5=85 ?>60@>2»)?  

Т9@O 8B>?48B6 E CD9;9AF4J<9=: 
16. �=0;87 A8AB5<=KE ?@8G8= A=865=8O :0G5AB20 2 >@30=870F88: 

:0: >BACBAB285 ?@8=F8?>2 TQM ?@82>48B : ?>2B>@ONI8<AO 45D5:B0<. 
17. %B@C:BC@0 4>:C<5=B8@>20==>9 8=D>@<0F88 % � ?> ISO 

9001:2015: >B ?>;8B8:8 4> 70?8A59 > :>=B@>;5 8 8A?KB0=8OE - ?@575=B0F8O 
B8?>2>9 85@0@E88 4>:C<5=B>2 (?>;8B8:0 → ?@>F54C@K → 8=AB@C:F88 → 
D>@<K/70?8A8), A 0:F5=B>< =0 4>:C<5=BK, @53;0<5=B8@CNI85 :>=B@>;L =0 
2E>45, 2 ?@>F5AA5 8 =0 2KE>45; ?@8<5@K >D>@<;5=8O 70?8A59, ?>4B25@-
640NI8E A>>B25BAB285. 
 

&5<0 2. %5<L >A=>2=KE 8=AB@C<5=B>2 C?@02;5=8O :0G5AB2>< 

ВBCDBEO 8?O CDB6989A<O BCDBE4: 
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1. �0: 4803@0<<0 #0@5B> ?><>305B AD>:CA8@>20BL 0=0;87 8<5==> 
=0 7=0G8<KE ?@8G8=0E, 0 =5 =0 A8<?B><0E? 

2. � :0:8E A;CG0OE ?@8G8==>-A;54AB25==0O 4803@0<<0 <>65B 40BL 
;>6=K5 38?>B57K > ?@8G8=0E 45D5:B>2? �0: MB>3> 871560BL?  

3. �0: AB@0B8D8:0F8O ?>72>;O5B 2KO28BL A:@KBK5 D0:B>@K A=8-
65=8O :0G5AB20 (=0?@8<5@, ?> A<5=0<, >1>@C4>20=8N, ?5@A>=0;C)?  

4. #>G5<C :>=B@>;L=K9 ;8AB>: 4 ?5@2K9 H03 : AB@C:BC@8@>20=-
=><C A1>@C 40==KE 4;O 0=0;870 ?@8G8=? 

5. �0: A>2<5AB=>5 ?@8<5=5=85 4803@0<<K #0@5B> 8 «@K1L59 :>-
AB8» CA8;8205B MDD5:B82=>ABL 0=0;870 :>@=52KE ?@8G8=? 

6. �0:85 87 «7 8=AB@C<5=B>2» G0I5 2A53> D8:A8@CNBAO 2 D>@<0-
;87>20==>9 4>:C<5=B0F88 :>=B@>;O (=0?@8<5@, 2 ?@>B>:>;0E 1@0:0, >BGё-
B0E ?> 0=0;87C)? 

7. �0: >D>@<;ONBAO 8 0@E828@CNBAO :>=B@>;L=K5 ;8AB:8 8 :0@-
BK #0@5B> 2 M;5:B@>==KE A8AB5<0E C?@02;5=8O :0G5AB2>< (QMS)?  

8. �>;6=K ;8 ?@8G8==>-A;54AB25==K5 4803@0<<K 2E>48BL 2 >B-
GёB > @0AA;54>20=88 =5A>>B25BAB28O? #>G5<C 4 40/=5B? 

9. �0:85 B@51>20=8O ?@54JO2;ONBAO : >D>@<;5=8N 38AB>3@0<< 8 
:>=B@>;L=KE :0@B 2 ?@>B>:>;0E 8A?KB0=89 (?>4?8A8, 40B0, <5B>4>;>38O)?  

10. �0: AB@0B8D8:0F8O 40==KE 2;8O5B =0 AB@C:BC@C >BGёB=>AB8 ?> 
:0G5AB2C (=0?@8<5@, @0745;L=K5 >BGёBK ?> A<5=0<, ;8=8O<, ?>AB02I8-
:0<)? 

11. �0: 4803@0<<0 #0@5B> ?><>305B 2K1@0BL ?@8>@8B5B=K5 
=0?@02;5=8O ?@>D8;0:B8:8 (0 =5 B>;L:> @50:B82=>3> CAB@0=5=8O)?  

12. �0: ?@8G8==>-A;54AB25==0O 4803@0<<0 ?>72>;O5B A?@>3=>78-
@>20BL ?>B5=F80;L=K5 =5A>>B25BAB28O 4> 8E 2>7=8:=>25=8O? 

13. #>G5<C AB@0B8D8:0F8O 40==KE ?> ?>AB02I8-
:0</A<5=0</>1>@C4>20=8N :@8B8G=0 4;O 2KO2;5=8O A8AB5<=KE @8A:>2 
2K?CA:0 1@0:0? 

14. �0: :>=B@>;L=K9 ;8AB>: <>65B 1KBL 040?B8@>20= 4;O ?@>25@-
:8 A>>B25BAB28O 8745;8O MB0;>=C/>1@07FC ?5@54 >B3@C7:>9? 

15.  >65B ;8 38AB>3@0<<0 2KO28BL «A:@KBCN» >?0A=>ABL 2K?CA:0 
?@>4C:F88 2 ?@545;0E 4>?CA:>2, => 1;87:>9 : 3@0=8F5 =5A>>B25BAB28O?  

Т9@O 8B>?48B6 E CD9;9AF4J<9=: 
16. "B 40==KE : 459AB28O<: :0: 7 8=AB@C<5=B>2 ?><>3;8 2K-

O28BL 8 CAB@0=8BL :>@=52CN ?@8G8=C <0AA>2>3> 1@0:0 =0 ;8=88 C?0-
:>2:8 

- ?@54AB028BL ?>A;54>20B5;L=>5 ?@8<5=5=85 8=AB@C<5=B>2 (:>=B@>;L-
=K9 ;8AB → #0@5B> → 4803@0<<0 �A8:02K → 38AB>3@0<<0/@0AA5O=85) 
8 >1>A=>20BL 2K1@0==K5 :>@@5:B8@CNI85 459AB28O. 

17.  ,01;>=K 8 D>@<K 4>:C<5=B0F88 4;O ?@8<5=5=8O 7 8=-
AB@C<5=B>2: >B :>=B@>;L=>3> ;8AB:0 4> >BGёB0 ?> 0=0;87C ?@8G8= 1@0:0 
- 45<>=AB@0F8O C=8D8F8@>20==KE D>@< (Word/Excel/ERP), 8E 70?>;=5-
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=8O, CB25@645=8O 8 E@0=5=8O; 8=B53@0F8O 2 M;5:B@>==K5 6C@=0;K :0-
G5AB20. 

18. "B 0=0;870 : ?@>D8;0:B8:5: :0: 7 8=AB@C<5=B>2 ?><>3;8 
@07@01>B0BL A8AB5<C ?@5420@8B5;L=>9 ?@>25@:8 ?5@54 >B3@C7:>9 8 
?@54>B2@0B8BL ?>2B>@=K5 ?@5B5=788 70:07G8:0. 

 

&5<0 3. %B0B8AB8G5A:85 <5B>4K C?@02;5=8O :0G5AB2>< 

ВBCDBEO 8?O CDB6989A<O BCDBE4: 

1. �0: ?> 284C :>=B@>;L=>9 :0@BK <>6=> >?@545;8BL B8? ?@8G8-
=K =5AB018;L=>AB8: A;CG09=0O 8;8 ?@8A208205<0O (assignable)? 

2. +B> >7=0G05B A8BC0F8O, :>340 ?@>F5AA «AB018;5=, => =5 A?>A>-
15=» (Cpk < 1)? �0:85 459AB28O ?> CAB@0=5=8N 2K ?@54;>68B5?  

3. �0: 8A?>;L7>20=85 ANOVA ?>72>;O5B 2KO28BL 7=0G8<K9 D0:-
B>@, 2;8ONI89 =0 :0G5AB2> (=0?@8<5@, 2;8O=85 ?>AB02I8:0 AK@LO =0 
?@>G=>ABL 8745;8O)? 

4. � :0:8E A;CG0OE AB0B8AB8G5A:85 <5B>4K =5 ?><>3CB 2KO28BL 
?@8G8=C A=865=8O :0G5AB20? 

5. #>G5<C ?@8 <0;>< >1Jё<5 2K1>@:8 AB0B8AB8G5A:89 0=0;87 
?@8G8= <>65B 1KBL =5:>@@5:B=K<? 

6. �0:85 AB0B8AB8G5A:85 ?0@0<5B@K (Cp, Cpk, 3@0=8FK :>=B@>;O 8 
4@.) >1O70B5;L=> C:07K20NBAO 2 ?@>B>:>;0E ?@8ё<>G=KE 8A?KB0=89? 

7. �0: >D>@<;O5BAO >BGёB ?> ?@8<5=5=8N SPC 4 :0:85 @0745;K, 
?>4?8A8, ?@8;>65=8O >1O70B5;L=K? 

8. �0: 2 4>:C<5=B0F88 ?> :>=B@>;N >B@0605BAO @57C;LB0B 0=0;8-
70 48A?5@A89 (ANOVA) 4 =0?@8<5@, ?@8 A@02=5=88 ?0@B89? 

9. �>;6=K ;8 8AE>4=K5 40==K5 8 :>4 @0AGёB>2 (2 Excel, Minitab, 
Python) 0@E828@>20BLAO 2<5AB5 A 70:;NG5=85<? #> :0:8< AB0=40@B0<?  

10. �0:85 B@51>20=8O : 4>:C<5=B8@>20=8N ?;0=>2 M:A?5@8<5=B>2 
(DOE) 2 @0<:0E 20;840F88 B5E=>;>38G5A:8E ?@>F5AA>2? 

11. �0: 7=0G5=85 Cpk < 1.0 A83=0;878@C5B > @8A:5 2K?CA:0 ?@>-
4C:F88 70 ?@545;0<8 &' 4 4065 5A;8 B5:CI89 2K?CA: «2 ?@545;0E»? 

12. �0: :>=B@>;L=K5 :0@BK ?>72>;ONB >AB0=>28BL 2K?CA: 4> ?>-
O2;5=8O =5A>>B25BAB28O (?> ?@028;0< �5AB5@=0/!5;LA>=0)? 

13. #>G5<C ?@8 Cp > 1.33, => Cpk ≈ 0.8 B@51C5BAO =5 =0;04:0 >1>-
@C4>20=8O, 0 :>@@5:F8O F5;52>3> 7=0G5=8O (F5=B@8@>20=85)? 

14. �0: DOE ?><>305B 70@0=55 2KO28BL :><18=0F88 ?0@0<5B@>2, 
254CI85 : =0@CH5=8N B@51>20=89 B5E=8G5A:8E CA;>289? 

15. �0:85 AB0B8AB8G5A:85 :@8B5@88 8A?>;L7CNBAO 4;O >1>A=>20=8O 
@0AH8@5==>9 2K1>@:8 ?@8 @8A:5 =5A>>B25BAB28O ?> 4>3>2>@C (=0?@8<5@, 
?@8 ?>AB02:0E 2 3>AA5:B>@)? 

 

&5<0 4. �=AB@C<5=BK TQM 8 =5?@5@K2=>3> C;CGH5=8O 

ВBCDBEO 8?O CDB6989A<O BCDBE4: 
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1. �0: 5S ?><>305B 2KO28BL >@30=870F8>==K5 ?@8G8=K 45D5:B>2 
(=0?@8<5@, >H81:8 87-70 E0>A0 =0 @01>G5< <5AB5)? 

2. �0: F8:; PDCA AB@C:BC@8@C5B ?@>F5AA 0=0;870 ?@8G8= 8 ?@>-
25@:8 38?>B57 >1 8E CAB@0=5=88? 

3.  >65B ;8 Kaizen-<5@>?@8OB85 CAB@0=8BL A8AB5<=CN ?@8G8=C 
=87:>3> :0G5AB20? #>G5<C 40/=5B? 

4. �0: 287C0;870F8O (=0?@8<5@, Andon-A8AB5<0) A>:@0I05B 2@5<O 
@50:F88 =0 ?@8G8=C 45D5:B0? 

5. #>G5<C 2 Lean 0=0;87 «A5<8 ?>B5@L» (muda) =0?@O<CN A2O70= A 
2KO2;5=85< ?@8G8= A=865=8O :0G5AB20? 

6. �0:85 4>:C<5=BK @07@010BK20NBAO ?@8 2=54@5=88 5S (AB0=-
40@BK @01>G8E <5AB, G5:-;8ABK 0C48B0)? �0: >=8 8A?>;L7CNBAO 4;O :>=-
B@>;O :0G5AB20? 

7. �0: D8:A8@C5BAO @57C;LB0B PDCA-F8:;0 2 4>:C<5=B0F88 4 2 
2845 >B45;L=>3> >BGёB0, :>@@5:B8@CNI53> 459AB28O 8;8 87<5=5=8O 8=-
AB@C:F88? 

8. �0:85 D>@<K 8A?>;L7CNBAO 4;O 4>:C<5=B8@>20=8O Kaizen-

?@54;>65=89, :0A0NI8EAO :>=B@>;O :0G5AB20? 
9. �>;6=K ;8 287C0;L=K5 AB0=40@BK (=0?@8<5@, D>B> «4>/?>A;5» 

5S) 2E>48BL 2 A>AB02 CB25@64ё==>9 4>:C<5=B0F88? 
10. �0: 2 15@56;82>< ?@>872>4AB25 4>:C<5=B8@C5BAO «AB0=40@B-

=0O @01>B0» (Standard Work), 2:;NG0O >?5@0F88 :>=B@>;O?  
11. �0: 5S A=8605B @8A: >H81>:, 254CI8E : 2K?CA:C =5A>>B25B-

AB2CNI59 ?@>4C:F88 (=0?@8<5@, ?5@5?CBK20=85 8=AB@C<5=-
B>2/H01;>=>2)? 

12. �0: F8:; PDCA ?@8<5=O5BAO 4;O @07@01>B:8 ?@>D8;0:B8G5-
A:8E (0 =5 :>@@5:B8@CNI8E) <5@? 

13. #>G5<C AB0=40@B870F8O >?5@0F89 (Standard Work) 4 >48= 87 
A0<KE MDD5:B82=KE 10@L5@>2 ?@>B82 >B:;>=5=89 >B MB0;>=0? 

14. �0: 287C0;870F8O (Andon, ?0=5;8 C?@02;5=8O) ?>72>;O5B >AB0-
=>28BL ?@>F5AA 4> 2K?CA:0 45D5:B=>3> 8745;8O? 

15. �0: Kaizen-<5@>?@8OB8O <>3CB 1KBL =0?@02;5=K =5 =0 «;8:28-
40F8N ?>A;54AB289», 0 =0 CAB@0=5=85 ?>B5=F80;L=KE ?@8G8= =5A>>B25B-
AB28O? 

Т9@O 8B>?48B6 E CD9;9AF4J<9=: 
16. PDCA-?@>5:B ?> A>:@0I5=8N >H81>: >D>@<;5=8O 70:07>2: >B 2K-
O2;5=8O :>@=52>9 ?@8G8=K 4> AB0=40@B870F88 @5H5=8O. 

17. �>:C<5=B8@>20=85 AB0=40@B0 @01>G59 >?5@0F88 A M;5<5=B0<8 :>=-
B@>;O :0G5AB20 ?> <5B>4>;>388 Lean: AB@C:BC@0, D>@<K, F8D@>2K5 
0=0;>38. 
 

&5<0 5. %>2@5<5==K5 <5B>4K: Six Sigma, FMEA, QFD 

ВBCDBEO 8?O CDB6989A<O BCDBE4: 
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1. !0 :0:>< MB0?5 DMAIC =081>;55 :@8B8G=> 3;C1>:>5 ?>=8<0-
=85 :>@=52KE ?@8G8=? #>G5<C MB0? Analyze 4 «A5@4F5» Six Sigma? 

2. �0: FMEA ?>72>;O5B ?@54>B2@0B8BL A=865=85 :0G5AB20, 0 =5 
B>;L:> 0=0;878@>20BL C65 ?@>87>H54H55? 

3. +B> >7=0G05B 2KA>:89 RPN ?@8 =87:>9 «BO65ABL»?  >65B ;8 
B0:0O ?@8G8=0 1KBL ?@8>@8B5B=>9 4;O CAB@0=5=8O? 

4. �0: QFD ?><>305B 871560BL A8BC0F89, :>340 «?@>4C:B B5E=8-
G5A:8 8A?@025=, => =5 CAB@08205B :;85=B0»? 

5. #>G5<C 2 Six Sigma 70?@5I5=> ?5@5E>48BL : Improve, =5 ?>4-
B25@482 AB0B8AB8G5A:8 38?>B57K > ?@8G8=0E? 

6. �0:85 @0745;K FMEA (DFMEA/PFMEA) =0?@O<CN 2;8ONB =0 
@07@01>B:C 8=AB@C:F89 ?> 2E>4=><C, ?@>F5AA=><C 8 2KE>4=><C :>=B@>-
;N? 

7. �0: >D>@<;O5BAO 8 CB25@6405BAO «#;0= 87<5@5=89» (Measure 

Plan) =0 MB0?5 Measure DMAIC? 
8. �>;65= ;8 «4>< :0G5AB20» (QFD) 1KBL ?@8;>65=85< : B5E=8-

G5A:><C 7040=8N 8;8 A?5F8D8:0F88 =0 8745;85? 
9. �0:85 4>:C<5=BK ?> :>=B@>;N :0G5AB20 D>@<8@CNBAO ?> 8B>-

30< MB0?0 Control ?@>5:B0 Six Sigma (=0?@8<5@, SOP, :>=B@>;L=K5 :0@BK, 
B@5=8=3-<0B5@80;K)? 

10. �0: 2 M;5:B@>==KE A8AB5<0E 25@A8>=8@C5BAO 8 CB25@6405BAO 
FMEA ?@8 87<5=5=88 B5E=>;>388? 

11. !0 :0:>< MB0?5 DMAIC @07@010BK20NBAO <5@K ?@54>B2@0I5-
=8O, 0 =5 CAB@0=5=8O? �0: >15A?5G8205BAO 8E CAB>9G82>ABL? 

12. #>G5<C PFMEA 4 MB> ?@>0:B82=K9 8=AB@C<5=B, ?>72>;ONI89 
«70:@KBL» ?CB8 =5A>>B25BAB28O 4> 70?CA:0 ?@>872>4AB20? 

13. �0: «4>< :0G5AB20» (QFD) ?><>305B 871560BL A8BC0F88, :>340 
8745;85 A>>B25BAB2C5B &', => =5 A>>B25BAB2C5B CA;>28O< 4>3>2>@0?  

14. �0:85 :@8B5@88 2 FMEA =0?@O<CN A2O70=K A =0@CH5=85< B@5-
1>20=89 B5E=8G5A:8E @53;0<5=B>2 (=0?@8<5@, 157>?0A=>ABL)? 

15. #>G5<C 2 Six Sigma 70?@5I5=> 2=54@OBL @5H5=85 157 ?>4B25@-
645=8O, GB> >=> ?@54>B2@0I05B ?>2B>@=>5 2>7=8:=>25=85 =5A>>B25BAB28O?  

 

&5<0 6. *8D@>2870F8O 8 =>2K5 8=AB@C<5=BK C?@02;5=8O :0G5-
AB2>< 

ВBCDBEO 8?O CDB6989A<O BCDBE4: 

1. �0: IoT-40==K5 2 @50;L=>< 2@5<5=8 ?>72>;ONB 2KO2;OBL @0=-
=85 ?@87=0:8 >B:;>=5=89 4> ?>O2;5=8O 45D5:B>2? 

2. �0: �� <>65B ?><>GL 2 :;0AB5@870F88 45D5:B>2 ?> A:@KBK< 
D0:B>@0< (=0?@8<5@, ?>3>40 + A<5=0 + ?0@B8O)? 

3.  >65B ;8 F8D@>2>9 42>9=8: 8A?>;L7>20BLAO 4;O <>45;8@>20-
=8O ?@8G8= A=865=8O :0G5AB20 2 28@BC0;L=>9 A@545? 

4. �0: 1;>:G59= ?><>305B CAB0=>28BL, =0 :0:>< MB0?5 F5?>G:8 
?>AB02>: 2>7=8:;0 ?@8G8=0 =5:0G5AB20? 
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5. �0:85 @8A:8 2>7=8:0NB, 5A;8 0;3>@8B< �� C:07K205B «?@8G8-
=C», => >=0 =5 8<55B D878G5A:>3>/;>38G5A:>3> >1JOA=5=8O? 

6. �0:85 B@51>20=8O ?@54JO2;ONBAO : M;5:B@>==K< ?>4?8AO< 2 
4>:C<5=B0E, C4>AB>25@ONI8E :0G5AB2> (2 B.G. ?> 63-(� 8 �"%& $ 7.0.97)? 

7. �0: 2 QMS 4.0 02B><0B878@C5BAO D>@<8@>20=85 ?@>B>:>;>2 
8A?KB0=89 =0 >A=>25 40==KE A IoT-40BG8:>2? 

8. �0:85 <5B040==K5 4>;6=K A>?@>2>640BL F8D@>2>9 «?0A?>@B 
:0G5AB20» 8745;8O (1;>:G59=/F8D@>2>9 42>9=8:)? 

9. �0: >15A?5G8205BAO A>>B25BAB285 M;5:B@>==>9 4>:C<5=B0F88 
B@51>20=8O< ISO 9001 (?. 7.5 - 4>:C<5=B8@>20==0O 8=D>@<0F8O)? 

10. �0:85 D>@<0BK (PDF/A, XML, EDI) 8A?>;L7CNBAO 4;O >1<5=0 
4>:C<5=B0<8 > :0G5AB25 <564C 70:07G8:>< 8 ?>AB02I8:><? 

11. �0: IoT-A5=A>@K 2 @50;L=>< 2@5<5=8 <>3CB 1;>:8@>20BL 2K-
?CA: ?@8 >B:;>=5=88 >B MB0;>==KE ?0@0<5B@>2 (=0?@8<5@, B5<?5@0BC@0 
70:0;:8)? 

12. �0: ��-<>45;L <>65B ?@54A:070BL =5A>>B25BAB285 4> 7025@H5-
=8O >?5@0F88 4 8 8=8F88@>20BL >AB0=>2:C ;8=88? 

13. �0: F8D@>2>9 42>9=8: 8A?>;L7C5BAO 4;O 20;840F88 ?@>F5AA0 8 
?>4B25@645=8O, GB> >= 30@0=B8@>20==> 2K40ёB ?@>4C:F8N 2 @0<:0E &'?  

14. �0: 1;>:G59= >15A?5G8205B =5>B:07C5<>ABL A>>B25BAB28O B@5-
1>20=8O< 4>3>2>@0 (=0?@8<5@, ?>4;8==>ABL A5@B8D8:0B>2 ?@>8AE>645-
=8O)? 

15. �0:85 DC=:F88 QMS 4.0 (=0?@8<5@, workflow-02B><0B870F8O) 
?@5?OBAB2CNB ?5@5E>4C 8745;8O =0 A;54CNICN AB048N ?@8 =5?>;=>< 
:>=B@>;5? 

Т9@O 8B>?48B6 E CD9;9AF4J<9=: 
16. Э;5:B@>==K9 ?0A?>@B :0G5AB20 8745;8O 2 QMS 4.0: AB@C:BC@0, 

8AB>G=8:8 40==KE, D>@<8@>20=85 8 ?>4?8A0=85» - 45<>=AB@0F8O 687=5=-
=>3> F8:;0 4>:C<5=B0: >B 02B><0B8G5A:>9 35=5@0F88 ?> 40==K< 8A?KB0-
=89 → A>3;0A>20=8O → Э# → 0@E820F88 2 @0A?@545;ё==>9 A8AB5<5 
(=0?@8<5@, =0 1075 1;>:G59=0 8;8 ERP). 

17. *8D@>2>9 10@L5@ :0G5AB20: :0: 8=B53@0F8O IoT + ERP + QMS 
02B><0B8G5A:8 1;>:8@C5B >B3@C7:C ?@8 =5A>>B25BAB288 CA;>28O< 4>3>2>@0 
- 0@E8B5:BC@0 A8AB5<K: 40BG8:8 → A@02=5=85 A F8D@>2K< MB0;>=>< → 
SPC-0;3>@8B< → 02B><0B8G5A:89 hold 2 ERP → C254><;5=85 >B25BAB25=-
=>3>. #@8<5@ 87 :0:>9-;81> >B@0A;8 >B@0A;8. 

 

&5<0 7. "F5=:0 MDD5:B82=>AB8 A8AB5< C?@02;5=8O :0G5AB2>< 

ВBCDBEO 8?O CDB6989A<O BCDBE4: 

1. �0:85 KPI ?>72>;ONB @0=> 2KO28BL B5=45=F8N : A=865=8N :0-
G5AB20, 5Iё 4> ?>O2;5=8O 1@0:0? 

2. #>G5<C @>AB G8A;0 2=CB@5==8E =5A>>B25BAB289 <>65B 1KBL 
?@87=0:>< C;CGH5=8O A8AB5<K? 
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3. �0: 0C48B ?> ?@>F5AA0< (0 =5 ?> 4>:C<5=B0<) ?><>305B 2K-
O28BL A8AB5<=K5 ?@8G8=K =5MDD5:B82=>AB8? 

4. �0: <>45;L EFQM ?><>305B ?>=OBL, ?>G5<C >4=8 >@30=870F88 
?>AB>O==> CAB@0=ONB ?>A;54AB28O, 0 4@C385 4 ?@8G8=K? 

5.  >65B ;8 2KA>:89 NPS A:@K20BL A5@Lё7=K5 ?@>1;5<K :0G5-
AB20? �0: MB> 4803=>AB8@>20BL? 

6. �0:85 4>:C<5=BK D>@<8@CNBAO ?> 8B>30< 2=CB@5==53> 0C48B0 
:>=B@>;O :0G5AB20 (G5:-;8ABK, >BGёBK, ?;0=K :>@@5:B8@CNI8E 459AB289)? 

7. �0: >D>@<;ONBAO 8 E@0=OBAO ?@>B>:>;K 8A?KB0=89, 8A?>;L7C-
5<K5 4;O @0AGёB0 KPI (=0?@8<5@, 4>;O 3>4=>3>, NPS->?@>AK)? 

8. �>;6=K ;8 @57C;LB0BK >F5=:8 7@5;>AB8 (?> EFQM, CMMI) 
D8:A8@>20BLAO 2 4>:C<5=B8@>20==>9 8=D>@<0F88 % �? 

9. �0:85 B@51>20=8O : >D>@<;5=8N >BGёB>2 ?> :0G5AB2C 4;O @C-
:>2>4AB20 (management review) ?> ISO 9001, ?. 9.3? 

10. �0: >15A?5G8205BAO ?@>A;568205<>ABL: >B 60;>1K :;85=B0 → 
0:B0 =5A>>B25BAB28O → ?@>B>:>;0 8A?KB0=89 → :>@@5:B8@CNI53> 459-
AB28O? 

11. �0:>9 KPI =081>;55 B>G=> >B@0605B MDD5:B82=>ABL ?@>D8;0:-
B8G5A:8E <5@ (=0?@8<5@, «4>;O =5A>>B25BAB289, 2KO2;5==KE 4> >B3@C7-
:8»)? 

12. #>G5<C A=865=85 ?@5B5=789 :;85=B>2 <>65B 1KBL A;54AB285< 
=5 C;CGH5=8O, 0 G@57<5@=>9 6ёAB:>AB8 2=CB@5==8E 10@L5@>2 (8 ?>B5@L)?  

13. �0: 0C48B ?> ?@>F5AA0< 2KO2;O5B A;01K5 <5AB0 2 A8AB5<5 
?@54>B2@0I5=8O 2K?CA:0 =5A>>B25BAB2CNI59 ?@>4C:F88? 

14. �0: <>45;L EFQM ?><>305B >B;8G8BL «@50:B82=CN» 8 «?@>0:-
B82=CN» :C;LBC@K :0G5AB20? 

15. �0: >F5=:0 7@5;>AB8 ?@>F5AA>2 (?> CMMI) A2O70=0 A> A?>A>1-
=>ABLN 70@0=55 2KO2;OBL 8 1;>:8@>20BL @8A:8 =5A>>B25BAB28O?  
 

З484=8O ?> :>=B@>;P=>9 @45>B9 8;O B9:Cщ97> :>=B@>;O, C:474=8O 
?> 99 6O?>;=9=8N. 

�>=B@>;L=0O @01>B0 D>@<8@C5BAO 87 =865 ?@82545==KE 7040=89 8 A>-
45@68B 20 20@80=B>2. �K1>@ 20@80=B0 :>=B@>;L=>9 @01>BK 4;O ABC45=B>2 
>ACI5AB2;O5BAO ?> ?>A;54=59 F8D@5 =><5@0 70G5B=>9 :=86:8 ABC45=B0.  

В4@84=B 1 
1. "?8H8B5 M2>;NF8N ?>4E>4>2 : C?@02;5=8N :0G5AB2>< >B 

«:>=B@>;O :0G5AB20» 4> TQM. #@82548B5 ?@8<5@, :>340 83=>@8@>20=85 
>4=>3> 87 7 ?@8=F8?>2 �%" 9001 ?@825;> : A8AB5<=><C A=865=8N :0G5-
AB20. 

2. #>AB@>9B5 4803@0<<C #0@5B> ?> A;54CNI8< 40==K< > 2840E 
1@0:0 70 <5AOF: F0@0?8=K 4 42 HB., =5?@028;L=0O <0@:8@>2:0 4 18 HB., 
=54>25A 4 8 HB., @07@K2 C?0:>2:8 4 32 HB., >B:;>=5=85 F25B0 4 5 HB. 
%45;09B5 2K2>4K. 
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В4@84=B 2 
1. �0:85 4>:C<5=BK % � ?> �%" 9001:2015 @53;0<5=B8@CNB 

:>=B@>;L =0 2E>45, 2 ?@>F5AA5 8 =0 2KE>45? �0:85 B@51>20=8O ?@54JO2;O-
NBAO : 8E 0:BC0;870F88? 

2. !0 >A=>20=88 :>=B@>;L=>3> ;8AB:0 (20 70<5@>2 480<5B@0 20;0, 
n=4) ?>AB@>9B5 X̄-:0@BC 8 A45;09B5 2K2>4 > AB018;L=>AB8 ?@>F5AA0. 

 

В4@84=B 3 
1. "1JOA=8B5 @07=8FC <564C :>@@5:B8@CNI8<8 8 ?@54C?@5640-

NI8<8 459AB28O<8 ?> �%" 9001. �0:85 8=AB@C<5=BK ?><>30NB ?5@59B8 
>B @50:B82=>3> : ?@>0:B82=><C C?@02;5=8N? 

2. $0AAG8B09B5 Cp 8 Cpk, 5A;8 LSL = 9.8, USL = 10.2, 2K1>@>G=>5 
A@54=55 = 10.05, σ = 0.08. �09B5 70:;NG5=85 > ?@83>4=>AB8 ?@>F5AA0. 

 

В4@84=B 4 
1. %@02=8B5 F8:;K PDCA 8 DMAIC: 2 Gё< AE>4AB2> 8 @07;8G85? 

!0 :0:>< MB0?5 :064>3> F8:;0 =081>;55 2065= 0=0;87 ?@8G8=? 
2. #@>2548B5 C?@>Iё==K9 0=0;87 FMEA 4;O ?@>F5AA0 «?@8ё<:0 

B>20@0 =0 A:;04»: C:068B5 3 ?>B5=F80;L=KE >B:070, >F5=8B5 RPN (?> 13
10), ?@54;>68B5 <5@K ?@54>B2@0I5=8O. 

 

В4@84=B 5 
1. �0:85 87 «7 8=AB@C<5=B>2 :0G5AB20» =081>;55 MDD5:B82=K =0 

MB0?5 2KO2;5=8O 8 0=0;870 ?@8G8=? #>G5<C :>=B@>;L=0O :0@B0 =5 ?>4E>-
48B 4;O ?>8A:0 ?5@2>?@8G8=? 

2. $07@01>B09B5 G5:-;8AB 4;O D8=0;L=>3> :>=B@>;O 8745;8O ?5@54 
>B3@C7:>9, >@85=B8@COAL =0 B@51>20=8O 4>3>2>@0: A>>B25BAB285 MB0;>=C, 
=0;8G85 ?0A?>@B0, :><?;5:B=>ABL, C?0:>2:0. 

 

В4@84=B 6 
1. � Gё< ACBL ?>4E>40 «Lean» : :0G5AB2C? �0: 5S 8 AB0=40@B870-

F8O >?5@0F89 ?><>30NB ?@54>B2@0B8BL 2K?CA: =5A>>B25BAB2CNI59 ?@>-
4C:F88? 

2. �;O 40==KE: >1Jё< 2K1>@:8 50 8745;89, 3 =5A>>B25BAB28O 4 

?>AB@>9B5 p-:0@BC 8 >?@545;8B5, =0E>48BAO ;8 ?@>F5AA 2 AB0B8AB8G5A:>< 
:>=B@>;5. 

 

В4@84=B 7 
1. �0: QFD («4>< :0G5AB20») ?><>305B 871560BL @0AE>645=8O 

<564C B@51>20=8O<8 70:07G8:0 8 B5E=8G5A:8<8 E0@0:B5@8AB8:0<8 8745-
;8O? #@82548B5 ?@8<5@ 87 AD5@K CA;C3. 

2. %?@>5:B8@C9B5 ?@>AB>9 ?;0= 2²-DOE 4;O 8AA;54>20=8O 2;8O-
=8O B5<?5@0BC@K (80/100°C) 8 2@5<5=8 (10/15 <8=) =0 ?@>G=>ABL :;552>3> 
A>548=5=8O. ':068B5 <0B@8FC M:A?5@8<5=B0 8 ?>@O4>: >1@01>B:8. 
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В4@84=B 8 
1. �0:85 B@51>20=8O ?@54JO2;ONBAO : M;5:B@>==>9 4>:C<5=B0-

F88, C4>AB>25@ONI59 :0G5AB2> (?> �"%& $ 7.0.97 8 63-(�)? �0: >15A?5-
G8205BAO ?>4;8==>ABL 8 =587<5==>ABL 40==KE? 

2. #> 40==K< > :>;8G5AB25 @5:;0<0F89 2 45=L (70 10 4=59): 2, 1, 
0, 3, 2, 4, 1, 2, 0, 3 4 ?>AB@>9B5 c-:0@BC 8 8=B5@?@5B8@C9B5 @57C;LB0B. 

 

В4@84=B 9 
1. �0: 0C48B ?> ?@>F5AA0< >B;8G05BAO >B 0C48B0 ?> ?>4@0745;5-

=8O<? �0:85 2>?@>AK 0C48B>@0 ?><>30NB 2KO28BL @8A:8 2K?CA:0 =5A>>B-
25BAB2CNI59 ?@>4C:F88? 

2. #>AB@>9B5 ?@8G8==>-A;54AB25==CN 4803@0<<C («@K189 A:5-
;5B») 4;O ?@>1;5<K «>B:;>=5=85 35><5B@88 45B0;8 >B G5@B560». ':068B5 
=5 <5=55 4 :0B53>@89 ?@8G8= (6M). 

 

В4@84=B 10 
1. #>G5<C Six Sigma 45;05B 0:F5=B =0 40==KE, 0 =5 =0 <=5=8OE? 

�0: MB> A2O70=> A @07@01>B:>9 >1>A=>20==KE <5@ ?> ?@54>B2@0I5=8N 
1@0:0? 

2. !0 >A=>25 38?>B5B8G5A:8E 40==KE (2 ?@87=0:0: 2@5<O F8:;0 8 
% 1@0:0 4;O 12 =01;N45=89) ?>AB@>9B5 4803@0<<C @0AA5O=8O, >F5=8B5 
=0;8G85 :>@@5;OF88, A45;09B5 2K2>4. 

 

В4@84=B 11 
1. �0:85 KPI ?>72>;ONB >F5=8BL =5 B>;L:> D0:B 2K?CA:0 1@0:0, 

=> 8 MDD5:B82=>ABL A8AB5<K ?@54>B2@0I5=8O (=0?@8<5@, «4>;O ?5@5E20B0 
4> >B3@C7:8»)? 

2. #@>2548B5 AB@0B8D8:0F8N 40==KE ?> 1@0:C ?> B@ё< A<5=0<: I 
4 15 45D5:B>2, II 4 28, III 4 8. #@54;>68B5 38?>B57C 8 <5B>4 ?@>25@:8. 

 

В4@84=B 12 
1. �0: F8D@>2>9 42>9=8: ?@>F5AA0 <>65B 8A?>;L7>20BLAO 4;O 20-

;840F88 ?0@0<5B@>2 8 ?@54>B2@0I5=8O =5A>>B25BAB289 4> 70?CA:0 @50;L-
=>3> ?@>872>4AB20? 

2. $07@01>B09B5 8=AB@C:F8N ?> 2E>4=><C :>=B@>;N ?>AB02;O5<>-
3> AK@LO A CGёB>< B@51>20=89 &' 8 4>3>2>@0 (MB0?K, <5B>4K, :@8B5@88 
?@8ё<:8/>B:;>=5=8O, 4>:C<5=B8@>20=85). 

 

В4@84=B 13 
1. � Gё< ?@>0:B82=0O ACI=>ABL FMEA? #>G5<C 70?>;=5=85 

FMEA ?>A;5 020@88 4 =0@CH5=85 5ё ;>38:8? 
2. $0AAG8B09B5 3@0=8FK X̄- 8 R-:0@B ?@8 n=5, 5A;8 A@54=55 ?> 

?>43@C??0< X̄ = 50.2, A@54=89 @07<0E R̄ = 2.1. �A?>;L7C9B5 B01;8G=K5 :>-
MDD8F85=BK (A¢=0.577, D£=0, D¤=2.114). 
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В4@84=B 14 
1. �0:85 10@L5@K (8=65=5@=K5, ?@>F54C@=K5, G5;>25G5A:85) 

<>6=> CAB0=>28BL =0 ?CB8 =5A>>B25BAB2CNI59 ?@>4C:F88 : :;85=BC? 
#@82548B5 ?@8<5@K 87 @07=KE >B@0A;59. 

2. #>AB@>9B5 38AB>3@0<<C 4;O 40==KE: 9.8, 9.9, 10.0, 10.0, 10.1, 
10.1, 10.2, 9.9, 10.0, 10.3, 9.7, 10.1 (H03 = 0.1). "F5=8B5 D>@<C @0A?@545;5-
=8O. 

 

В4@84=B 15 
1. �0: PDCA ?@8<5=O5BAO 4;O ?@>D8;0:B8:8? #@82548B5 ?@8<5@ 

F8:;0, =0?@02;5==>3> =0 ?@54>B2@0I5=85 ?@>1;5<K, 0 =5 =0 5ё CAB@0=5-
=85. 

2. !0 >A=>25 60;>1 :;85=B>2 (?> :0B53>@8O<: 4>AB02:0 4 35%, 

:0G5AB2> 4 45%, A5@28A 4 20%) ?>AB@>9B5 4803@0<<C #0@5B> 8 ?@54;>-
68B5 ?@8>@8B5B=>5 =0?@02;5=85 C;CGH5=8O. 

 

В4@84=B 16 
1. �0:85 @8A:8 2>7=8:0NB ?@8 >BACBAB288 2708<>2K3>4=KE >B-

=>H5=89 A ?>AB02I8:0<8? �0:85 4>:C<5=BK (:@><5 4>3>2>@0) ?><>30NB 
C?@02;OBL :0G5AB2>< ?>AB02>:? 

2. #@>2548B5 C?@>Iё==K9 QFD-0=0;87 4;O <>18;L=>3> ?@8;>65-
=8O 4>AB02:8 54K: 3 B@51>20=8O :;85=B0 (1KAB@>, 3>@OG>, B>G=>) → 3 B5E-
=8G5A:85 E0@0:B5@8AB8:8 (2@5<O 4>AB02:8, C?0:>2:0, B@5:8=3). 

 

В4@84=B 17 
1. �0:85 2>7<>6=>AB8 40ёB 8A?>;L7>20=85 IoT-40BG8:>2 4;O 02-

B><0B8G5A:>3> ?@5:@0I5=8O 2K?CA:0 ?@8 >B:;>=5=88 >B MB0;>=0? #@825-
48B5 ?@8<5@. 

2. "D>@<8B5 ?@>B>:>; 2E>4=>3> :>=B@>;O ?0@B88 ?@>4C:F88 (=0 
2K1>@: <5B0;;>?@>:0B, #", <54CA;C30) - A C:070=85< <5B>4>2, :@8B5@852, 
@57C;LB0B>2, 70:;NG5=8O 8 ?>4?8A59. 

 

В4@84=B 18 
1. #>G5<C «?@8=OB85 @5H5=89 =0 >A=>25 D0:B>2» 4 :;NG52>9 

?@8=F8? 4;O @07@01>B:8 <5@ ?> #�-4? �0:85 8=AB@C<5=BK >15A?5G820NB 
>1J5:B82=>ABL 40==KE? 

2. #@>2548B5 0=0;87 A?>A>1=>AB8 ?@>F5AA0: 5A;8 A?5F8D8:0F8O 
20±0.5 <<, 2K1>@>G=>5 A@54=55 = 20.1 <<, σ = 0.12 << 4 @0AAG8B09B5 Cp, 
Cpk, A45;09B5 2K2>4 8 ?@54;>68B5 459AB28O. 

 

В4@84=B 19 
1. �0:85 ?>:070B5;8 8A?>;L7CNBAO 2 <>45;OE EFQM 8 CMMI 4;O 

>F5=:8 ?@>0:B82=>AB8 A8AB5<K :0G5AB20? +5< «@50:B82=0O :C;LBC@0» >B-
;8G05BAO >B «?@>D8;0:B8G5A:>9»? 
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2. %>AB02LB5 ?;0= :>@@5:B8@CNI8E 8 ?@54C?@5640NI8E 459-
AB289 ?> @57C;LB0B0< 2=CB@5==53> 0C48B0, 2KO282H53> =5A>>B25BAB285: 
«=5B ?@>25@:8 :>=5G=>3> 8745;8O =0 A>>B25BAB285 CB25@64ё==><C >1@07-
FC». 

 

В4@84=B 20 
1. �0: 1;>:G59= <>65B >15A?5G8BL 4>25@85 : 4>:C<5=B0<, C4>-

AB>25@ONI8< :0G5AB2> (?0A?>@B, A5@B8D8:0B)? �0:85 40==K5 ;>38G5A:8 
4>;6=K 1KBL 70D8:A8@>20=K 2 F5?>G:5? 

2. $07@01>B09B5 A8AB5<C «2>@>B :0G5AB20» (quality gates) 4;O ?@>-
F5AA0 @07@01>B:8 ?@>3@0<<=>3> >15A?5G5=8O: MB0?K, :@8B5@88 ?@>E>645-
=8O, >B25BAB25==K5, 4>:C<5=BK. 

 

�@8B5@88 >F5=820=8O :>=B@>;L=>9 @01>BK: 
"F5=:0 «>B;8G=>» - @01>B0 2K?>;=5=0 ?>;=>ABLN, 157 >H81>:, A 3;C1>-

:8< ?>=8<0=85< <0B5@80;0, 2K2>4K >1>A=>20=K, @0AG5BK B>G=K. 
"F5=:0 «E>@>H>» - 5ABL =57=0G8B5;L=K5 =5B>G=>AB8 (=0?@8<5@, 2 25-

A0E, B5@<8=0E), => 2 F5;>< @01>B0 ;>38G=0 8 A>>B25BAB2C5B B@51>20=8O<. 
"F5=:0 «C4>2;5B2>@8B5;L=>» - 7040=8O 2K?>;=5=K G0AB8G=>, 5ABL 

>H81:8 2 @0AG5B0E 8;8 :;0AA8D8:0F88, =54>AB0B>G=0O ?@>@01>B:0 ?@8<5@>2, 
=> >A=>2=0O 845O ?>=OB=0. 

"F5=:0 «=5C4>2;5B2>@8B5;L=>» - 7040=8O 2K?>;=5=K D>@<0;L=>, A 
3@C1K<8 >H81:0<8, >BACBAB2C5B ?>=8<0=85 <5B>4>2 :20;8<5B@88, @0AG5BK 
=525@=K 8;8 >BACBAB2CNB. 

4.3 "F5=>G=K5 A@54AB20 ?@><56CB>G=>9 0BB5AB0F88 4;O >F5=820-
=8O C@>2=O D>@<8@>20=8O :><?5B5=F89, A>>B=5A5==>3> A ?;0=8@C5<K<8 

@57C;LB0B0<8 >1CG5=8O ?> 48AF8?;8=5: 

#> :><?>=5=B5 :><?5B5=F89 «�=0BL» 
1. !07>28B5 8 :@0B:> >E0@0:B5@87C9B5 :;NG52K5 MB0?K M2>;NF88 

?>4E>4>2 : C?@02;5=8N :0G5AB2>< 4 >B :>=B@>;O : TQM. �0:85 87 =8E 
=081>;55 206=K 4;O 0=0;870 ?@8G8= 45D5:B>2? 

2. #5@5G8A;8B5 8 ?>OA=8B5 7 8=AB@C<5=B>2 C?@02;5=8O :0G5AB2><. 
�0:85 87 =8E 8A?>;L7CNBAO ?@58<CI5AB25==> =0 MB0?5 2KO2;5=8O 8 0=0-
;870 ?@8G8=? 

3. � Gё< ACBL ?@8G8==>-A;54AB25==>9 4803@0<<K («@K189 A:5;5B»)? 
�0:85 B8?>2K5 :0B53>@88 («6M») ?@8<5=ONBAO ?@8 0=0;875 ?@>872>4-
AB25==KE =5A>>B25BAB289? 

4. +B> B0:>5 ?@8A208205<K5 (assignable) 8 A;CG09=K5 ?@8G8=K 20@8-
0F88? �0: 8E @07;8G8BL A ?><>ILN :>=B@>;L=KE :0@B ,CE0@B0? 

5. $0A:@>9B5 A>45@60=85 MB0?0 Analyze 2 <5B>4>;>388 DMAIC (Six 
Sigma). �0:85 8=AB@C<5=BK 8 AB0B8AB8G5A:85 <5B>4K ?@8<5=ONBAO 4;O 
25@8D8:0F88 38?>B57 > :>@=52KE ?@8G8=0E? 
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6. �0:>20 AB@C:BC@0 8 ;>38:0 ?@>2545=8O FMEA (PFMEA)? �0:85 
:@8B5@88 (Severity, Occurrence, Detection) 8A?>;L7CNBAO 4;O ?@8>@8B870-
F88 ?@8G8=? 

7. �0:85 ?@8=F8?K �%" 9001:2015 =5?>A@54AB25==> A?>A>1AB2CNB 
A8AB5<=><C 0=0;87C ?@8G8= =5A>>B25BAB289? #@82548B5 ?@8<5@K 87 ?. 
10.2 (!5A>>B25BAB28O 8 :>@@5:B8@CNI85 459AB28O). 

8. � Gё< >B;8G85 :>@@5:B8@CNI53> 459AB28O >B ?@54C?@5640NI53>? 
#>G5<C �%" 9001:2015 >B:070;0AL >B D>@<0;L=>3> ?>=OB8O «?@54C?@5-
640NI55 459AB285», A>E@0=82 ACBL 2 @0<:0E @8A:->@85=B8@>20==>3> 
<KH;5=8O? 

9. �0: <5B>4 «5 ?>G5<C» (5 Whys) A2O70= A ?>8A:>< :>@=52>9 ?@8G8-
=K? � :0:8E A;CG0OE >= <>65B 40BL ;>6=K9 @57C;LB0B?  

10. �0:85 B8?>2K5 «8AB>G=8:8 40==KE» 8A?>;L7CNBAO ?@8 0=0;875 
?@8G8= A=865=8O :0G5AB20 (2 B. G. 60;>1K, >BGёBK ?> 1@0:C, 40==K5 SPC, 
0C48BK)? 

11. �0:85 284K 4>:C<5=B8@>20==>9 8=D>@<0F88 ?> �%" 
9001:2015 (?. 7.5) =5?>A@54AB25==> @53;0<5=B8@CNB :>=B@>;L :0G5AB20 =0 
2E>45, 2 ?@>F5AA5 8 =0 2KE>45? #@82548B5 ?@8<5@K. 

12. !07>28B5 >1O70B5;L=K5 @0745;K ?@>B>:>;0 8A?KB0=89 3>B>2>3> 
8745;8O. �0:85 B@51>20=8O ?@54JO2;ONBAO : ?>4?8AO<, 40B0<, <5B>48:0< 
8 ?@8;>65=8O<? 

13. �0:85 B@51>20=8O ?@54JO2;ONB �"%& $ 7.0.9732016 8 �"%& $ 
�%" 900132015 : >D>@<;5=8N, E@0=5=8N 8 0:BC0;870F88 4>:C<5=B>2 ?> 
:0G5AB2C? 

14. � Gё< >B;8G85 B5E=8G5A:8E CA;>289 (&'), AB0=40@B>2 ?@54?@8-
OB89 (%&") 8 @01>G8E 8=AB@C:F89 ?> :>=B@>;N :0G5AB20?  �0: >=8 A>>B=>-
AOBAO 85@0@E8G5A:8? 

15. �0:85 4>:C<5=BK D>@<8@CNBAO ?> @57C;LB0B0< 2=CB@5==53> 
0C48B0 :>=B@>;O :0G5AB20? "?8H8B5 AB@C:BC@C >BGёB0 8 ?>@O4>: CB25@-
645=8O ?;0=0 :>@@5:B8@CNI8E 459AB289. 

16. �0:85 <5B040==K5 (?>;O, 0B@81CBK) 4>;6=K A>?@>2>640BL 
M;5:B@>==K9 4>:C<5=B, C4>AB>25@ONI89 :0G5AB2> (=0?@8<5@, ?0A?>@B 87-
45;8O, A5@B8D8:0B A>>B25BAB28O)? 

17. #5@5G8A;8B5 >A=>2=K5 D>@<K :>=B@>;L=>9 4>:C<5=B0F88 2 
@0<:0E «7 8=AB@C<5=B>2 :0G5AB20» (:>=B@>;L=K5 ;8AB:8, :0@BK #0@5B>, 
:>=B@>;L=K5 :0@BK). �0: >=8 >D>@<;ONBAO ?@8 2:;NG5=88 2 A8AB5<C 4>-
:C<5=B>>1>@>B0? 

18. �0:85 B@51>20=8O (�-63 «"1 M;5:B@>==>9 ?>4?8A8» 8 #@8:070 
 8=F8D@K № 543 (2021) ?@8<5=ONBAO : M;5:B@>==K< 4>:C<5=B0<, C4>-
AB>25@ONI8< :0G5AB2>? 

19. �0:85 4>:C<5=BK @07@010BK20NBAO ?@8 ?@8<5=5=88 <5B>4>;>-
388 Six Sigma =0 MB0?0E Measure 8 Control (=0?@8<5@, SOP, Plan for 
Ongoing Control)? 
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20. �0:85 @0745;K 4>;6=K A>45@60BL 8=AB@C:F88 ?> 2E>4=><C, 
?@>F5AA=><C 8 2KE>4=><C :>=B@>;N, GB>1K A>>B25BAB2>20BL ?@8=F8?0< 
«?@>F5AA=>3> ?>4E>40» 8 «D0:B>;>38G5A:>3> ?@8=OB8O @5H5=89»?  

21. �0:85 ?>;>65=8O �%" 9001:2015 (C:070BL ?C=:BK) ?@O<> @5-
3;0<5=B8@CNB 459AB28O ?> ?@54>B2@0I5=8N 2K?CA:0 =5A>>B25BAB2CNI59 
?@>4C:F88? 

22. !07>28B5 8 >E0@0:B5@87C9B5 5 B8?>2 «10@L5@>2 :0G5AB20» (8=-
65=5@=K5, ?@>F54C@=K5, G5;>25G5A:85, 8=D>@<0F8>==K5, >@30=870F8>=-
=K5) A ?@8<5@0<8 87 ?@>872>4AB20/CA;C3. 

23. � Gё< ACBL ?@>0:B82=>3> 8=AB@C<5=B0 PFMEA? �0:85 M;5<5=-
BK 0=0;870 (S, O, D) =0?@O<CN A2O70=K A ?@54>B2@0I5=85< =0@CH5=89 
B@51>20=89 B5E=8G5A:8E @53;0<5=B>2? 

24. �0:85 MB0?K <5B>4>;>388 DMAIC (Six Sigma) >@85=B8@>20=K 
=0 ?@54>B2@0I5=85, 0 =5 =0 CAB@0=5=85? #>G5<C MB0? Control :@8B8G5= 4;O 
CAB>9G82>AB8 ?@>D8;0:B8G5A:8E <5@? 

25. �0:85 B@51>20=8O &$ &% (=0?@8<5@, &$ &% 010/2011, &$ &% 
004/2011) =0:;04K20NB >1O70B5;L=K5 >3@0=8G5=8O =0 2K?CA: ?@>4C:F88? 
�0: A8AB5<0 :0G5AB20 <>65B >15A?5G8BL 8E A>1;N45=85 «4>» >B3@C7:8? 

26. +B> B0:>5 «F8D@>2>9 MB0;>=» (digital golden sample)? �0: >= 
8A?>;L7C5BAO 2 02B><0B878@>20==KE A8AB5<0E :>=B@>;O 4;O ?@54>B2@0I5-
=8O >B:;>=5=89 >B CB25@64ё==>3> >1@07F0? 

27. �0:85 4>:C<5=BK (:@><5 4>3>2>@0) D8:A8@CNB B@51>20=8O 70-
:07G8:0 8 A;C60B >A=>20=85< 4;O @07@01>B:8 ?@>D8;0:B8G5A:8E <5@ (&�, 
A?5F8D8:0F8O, ?@>B>:>; A>3;0A>20=8O, 0:B CB25@645=8O >1@07F0)?  

28. �0:85 87 7 ?@8=F8?>2 �%" 9001 =081>;55 206=K 4;O D>@<8-
@>20=8O ?@>D8;0:B8G5A:>9 :C;LBC@K 2 >@30=870F88? "1>A=C9B5.  

29. � Gё< >B;8G85 @50:B82=KE 8 ?@>D8;0:B8G5A:8E KPI 2 C?@02;5-
=88 :0G5AB2><? #@82548B5 ?> 2 ?@8<5@0 :064>3> B8?0. 

30. �0:85 <5B>4K Lean (5S, AB0=40@B870F8O, 287C0;870F8O, Andon) 
=0?@O<CN ?@5?OBAB2CNB 2>7=8:=>25=8N 8 ?@>?CA:C =5A>>B25BAB289 =0 
2KE>45? 
 

#> :><?>=5=B5 :><?5B5=F89 «'<5BL» 
1. #> 7040==><C >?8A0=8N ?@>1;5<K (=0?@8<5@, «G0ABK5 >H81:8 2 

>D>@<;5=88 70:07>2») ?>AB@>9B5 ?@8G8==>-A;54AB25==CN 4803@0<<C A =5 
<5=55 G5< 3 C@>2=O<8 25B2;5=8O 2 :064>9 :0B53>@88. 

2. !0 >A=>25 40==KE > 45D5:B0E (B8? 8 G0AB>B0) ?>AB@>9B5 4803@0<-
<C #0@5B> 8 >?@545;8B5 «:@8B8G5A:85» ?@8G8=K, B@51CNI85 ?5@2>>G5-
@54=>3> 0=0;870. 

3. #> :>=B@>;L=>9 :0@B5 (?@54AB02;5==>9 287C0;L=> 8;8 F8D@>2>) 
>?@545;8B5: AB018;5= ;8 ?@>F5AA? �ABL ;8 ?@87=0:8 ?@8A208205<KE ?@8-
G8=? �0:85 ?@028;0 (�5AB5@=0/!5;LA>=0) A@01>B0;8? 



37 

 

4. #@>2548B5 @0AGёB RPN (Risk Priority Number) 4;O 7040==>3> >B:070 
2 PFMEA: S = 8, O = 5, D = 4. #@54;>68B5 <5@K ?> A=865=8N RPN 4 

=0?@02;5==K5 =0 C<5=LH5=85 Occurrence 8 Severity. 
5. �;O 38?>B5B8G5A:>9 A8BC0F88 (=0?@8<5@, «A=865=85 ?@>G=>AB8 

A20@=>3> H20») AD>@<C;8@C9B5 =5 <5=55 3 ?@>25@O5<KE 38?>B57 > ?@8G8-
=0E 8 ?@54;>68B5 <5B>4 8E 25@8D8:0F88 (AB0B8AB8G5A:89 B5AB, DOE, A1>@ 
40==KE). 

6. #@8<5=8B5 <5B>4 «5 ?>G5<C» : ?@>1;5<5: «�;85=B ?>;CG8; =5 BC 
<>45;L B>20@0». #@>45<>=AB@8@C9B5 ;>38:C ?>8A:0 :>@=52>9 ?@8G8=K. 

7. !0 >A=>25 40==KE 42CE 2K1>@>: (4> 8 ?>A;5 87<5=5=8O B5E=>;>-
388) A ?><>ILN t-B5AB0 8;8 ANOVA >?@545;8B5, 4>AB>25@=> ;8 87<5=8-
;>AL :0G5AB2> (C@>25=L 7=0G8<>AB8 α = 0.05). 

8. #> >?8A0=8N ?@>F5AA0 (=0?@8<5@, ?@8ё<:0 AK@LO) 2KO28B5 3 ?>-
B5=F80;L=KE «B>G:8 @8A:0» =5A>>B25BAB28O 8 ?@54;>68B5 :>=B@<5@K A 
C:070=85<: :B>, :>340, :0:8< <5B>4><, A :0:>9 4>:C<5=B0F859.  

9. �0: 2K 1C45B5 459AB2>20BL, 5A;8 4803@0<<0 #0@5B> ?>:07K205B 
@02=><5@=>5 @0A?@545;5=85 45D5:B>2 («MDD5:B ?;0B>»)? �0:85 H038 ?> 
C3;C1;ё==><C 0=0;87C 2K ?@54?@8<5B5? 

10. "?8H8B5 ?>A;54>20B5;L=>ABL 459AB289 ?> �%" 9001 ?@8 2K-
O2;5=88 =5A>>B25BAB28O: >B @538AB@0F88 4> 70:@KB8O :>@@5:B8@CNI53> 
459AB28O - A 0:F5=B>< =0 0=0;87 ?@8G8=. 

11. $07@01>B09B5 AB@C:BC@C 8 A>45@60=85 ?0A?>@B0 :0G5AB20 =0 3>-
B>2>5 8745;85 (?> 2K1>@C: <5E0=8G5A:0O 45B0;L, ?@>3@0<<=K9 <>4C;L, 
<548F8=A:0O CA;C30), 2:;NG0O AAK;:8 =0 =>@<0B82K, <5B>4K :>=B@>;O 8 
@57C;LB0BK 8A?KB0=89. 

12. "D>@<8B5 ?@>B>:>; 2E>4=>3> :>=B@>;O ?0@B88 ?>AB02:8 
(=0?@8<5@, <5B0;;>?@>:0B 8;8 :><?;5:BCNI85 4;O #�): C:068B5 =08<5-
=>20=85, &'/�"%&, <5B>4K ?@>25@:8, :@8B5@88 ?@8ё<:8/>B:;>=5=8O, @5-
7C;LB0BK, 70:;NG5=85, ?>4?8A8. 

13. #> 7040==>9 :>=B@>;L=>9 :0@B5 ,CE0@B0 (X̄-R) ?>43>B>2LB5 
>BGёB > AB018;L=>AB8 ?@>F5AA0, 2:;NG0O 2K2>4 > 4>?CAB8<>AB8 2K?CA:0 
?@>4C:F88. 

14. �40?B8@C9B5 :>=B@>;L=K9 ;8AB>: (check sheet) 4;O D8:A0F88 
B8?>2KE 45D5:B>2 =0 >?5@0F88 C?0:>2:8. "1>A=C9B5 AB@C:BC@C (AB@0B8-
D8:0F8N ?> A<5=0</;8=8O</2840< 45D5:B>2). 

15. #>43>B>2LB5 8=AB@C:F8N >?5@0B>@0 ?> 2K?>;=5=8N :>=B@>;L-
=>9 >?5@0F88 (=0?@8<5@, 287C0;L=K9 :>=B@>;L A20@=>3> H20): MB0?K,  :@8-
B5@88, 8=AB@C<5=BK, 459AB28O ?@8 2KO2;5=88 =5A>>B25BAB28O, @538AB@0-
F8O. 

16. %?@>5:B8@C9B5 AB@C:BC@C M;5:B@>==>3> 6C@=0;0 8A?KB0=89 2 
B01;8G=>9 D>@<5 (Excel/1%), 2:;NG0O ?>;O 4;O 02B><0B8G5A:>3> @0AGёB0 
% 3>4=>3>, A83=0;870F88 > 2KE>45 70 ?@545;K :>=B@>;O, D>@<8@>20=8O 
>BGёB0. 
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17. !0 >A=>25 PFMEA 2K45;8B5 >?5@0F88 A 2KA>:8< RPN 8 @07@0-
1>B09B5 D>@<C :>=B@>;L=>9 B>G:8 (checkpoint sheet) 4;O >4=>9 87 =8E 4 A 
C:070=85< G0AB>BK, <5B>40, :@8B5@852 8 >B25BAB25==>3>. 

18. "D>@<8B5 0:B @0AA;54>20=8O =5A>>B25BAB28O ?> H01;>=C �%" 
9001: >?8A0=85, 40B0/<5AB>, 70B@>=CB0O ?@>4C:F8O, ?@8G8=K, :>@@5:B8@C-
NI85 459AB28O, ?>4B25@640NI85 4>:C<5=BK. 

19. #>43>B>2LB5 ?@>5:B @0745;0 «�>=B@>;L :0G5AB20» 2 B5E=8G5-
A:>9 4>:C<5=B0F88 =0 ?@>F5AA (=0?@8<5@, =0=5A5=85 ?>:@KB8O): MB0?K 
:>=B@>;O, ?0@0<5B@K, 4>?CA:8, <5B>4K, >1>@C4>20=85, @538AB@0F8O. 

20. #@5>1@07C9B5 1C<06=K9 ?@>B>:>; 8A?KB0=89 2 D>@<0B M;5:-
B@>==>3> 4>:C<5=B0, C4>2;5B2>@ONI53> B@51>20=8O< : Э# 8 E@0=5=8N 
(C:068B5 D>@<0B, <5B040==K5, ?>@O4>: ?>4?8A0=8O, 0@E820F88). 

21. $07@01>B09B5 A8AB5<C «2>@óB :0G5AB20» (quality gates) 4;O ?@>-
F5AA0 ?@>872>4AB20 <5E0=8G5A:>9 45B0;8 4 A C:070=85<: MB0?0, :@8B5@8O 
?@>E>645=8O, <5B>40 ?@>25@:8, >B25BAB25==>3>, 459AB28O ?@8 =5A>>B25B-
AB288. 

22. !0 >A=>25 PFMEA 4;O >?5@0F88 «B5@<>>1@01>B:0» ?@54;>68B5 
=5 <5=55 3 <5@ ?> A=865=8N 25@>OB=>AB8 2>7=8:=>25=8O >B:070 
(Occurrence), >15A?5G820NI8E A>>B25BAB285 �"%&. 

23. %?@>5:B8@C9B5 G5:-;8AB D8=0;L=>9 ?@>25@:8 ?5@54 >B3@C7:>9, 
>@85=B8@COAL =0 CA;>28O 4>3>2>@0 (A@>:8, :><?;5:B=>ABL, <0@:8@>2:0, 
?0A?>@B, A>>B25BAB285 MB0;>=C). 

24. �0:85 ?0@0<5B@K :>=B@>;L=>9 :0@BK 8 ?@028;0 (=0?@8<5@, 2 
87 3 B>G5: 70 2σ) <>6=> 8A?>;L7>20BL 4;O @0==59 >AB0=>2:8 ?@>F5AA0 4> 
2KE>40 70 ?@545;K &'? #@82548B5 @0AGёB 3@0=8F 8 ?@8<5@ A83=0;0.  

25. $07@01>B09B5 8=AB@C:F8N 4;O >?5@0B>@0 ?> 459AB28O< ?@8 >B-
:;>=5=88 ?0@0<5B@0 >B MB0;>=0 (=0?@8<5@, F25B ?>:@KB8O) 4 2:;NG0O 
1;>:8@>2:C 2K?CA:0, C254><;5=85, @538AB@0F8N. 

26. #@54;>68B5 3 8=65=5@=KE 8 2 ?@>F54C@=KE <5@K ?> ?@54>B-
2@0I5=8N 2K?CA:0 #", =5 A>>B25BAB2CNI53> B@51>20=8O< B5E=8G5A:>3> 
7040=8O 8 CA;>28O< ?>AB02:8 (SLA). 

27. !0 >A=>20=88 0=0;870 4>3>2>@0 ?>AB02:8 (CA;>28O :0G5AB20, 
A0=:F88 70 =5A>>B25BAB285) @07@01>B09B5 «?;0= >15A?5G5=8O A>>B25B-
AB28O» 4 A MB0?0<8, @>;O<8, 8=AB@C<5=B0<8 8 KPI. 

28. �0: A ?><>ILN 5S 8 287C0;L=KE AB0=40@B>2 ?@54>B2@0B8BL 
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:>=B@>;O»? #@82548B5 :>=:@5B=K5 ?@8ё<K. 

29. %>AB02LB5 ?@>B>:>; 20;840F88 ?@>F5AA0, 4>:07K20NI89, GB> 
>= A?>A>15= AB018;L=> 2K?CA:0BL ?@>4C:F8N 2 @0<:0E B@51>20=89 &' 
(2:;NG8B5: <5B>4, >1Jё< 2K1>@:8, :@8B5@88 ?@8ё<:8, 70:;NG5=85). 

30. �40?B8@C9B5 F8:; PDCA 4;O @07@01>B:8 ?@>D8;0:B8G5A:>3> 
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=85. 
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#> :><?>=5=B5 :><?5B5=F89 «�;045BL =02K:0<8» 
1. "1>A=C9B5 2K1>@ :><18=0F88 8=AB@C<5=B>2 (=5 <5=55 3) 4;O 0=0-

;870 A8AB5<=>9 ?@8G8=K A=865=8O :0G5AB20 2 AD5@5 CA;C3 (=0?@8<5@, 70-
45@6:8 2 call-F5=B@5). #>G5<C 8<5==> MB0 :><18=0F8O? 

2. %@02=8B5 MDD5:B82=>ABL FMEA 8 «5 ?>G5<C» ?@8 0=0;875 >4=>9 8 
B>9 65 ?@>1;5<K (=0?@8<5@, CB5G:0 2 C?0:>2:5). � :0:8E A8BC0F8OE :0:>9 
<5B>4 ?@54?>GB8B5;L=55? 

3. �0: 2K A?@>5:B8@C5B5 ?@>F5AA 0=0;870 ?@8G8=, 5A;8 40==K5 > 45-
D5:B0E D@03<5=B0@=K 8;8 =54>AB>25@=K? �0:85 0;LB5@=0B82=K5 8AB>G=8-
:8 8=D>@<0F88 8 <5B>4K A1>@0 2K 8A?>;L7C5B5? 

4. #@54;>68B5 :><?;5:A <5@ ?> CAB@0=5=8N :>@=52>9 ?@8G8=K, 2K-
O2;5==>9 :0: «=87:0O :20;8D8:0F8O ?5@A>=0;0». "1>A=C9B5: ?>G5<C >1C-
G5=85 4 =5 2A5340 4>AB0B>G=0O <5@0? �0:85 8=65=5@=K5 8 ?@>F54C@=K5 
10@L5@K 2K 4>1028B5? 

5. �0: F8D@>2K5 B5E=>;>388 (IoT, ��) <5=ONB ?>4E>4 : 0=0;87C 
?@8G8=? #@82548B5 ?@8<5@, :>340 B@048F8>==K5 8=AB@C<5=BK (=0?@8<5@, 
#0@5B>) =5 A@01>B0;8, 0 0=0;87 2@5<5==KE @O4>2 A ML 4 2KO28; A:@KBCN 
7028A8<>ABL. 

6. #>G5<C 2 70% A;CG052 :>@@5:B8@CNI85 459AB28O =5 CAB@0=ONB 
@50;L=CN :>@=52CN ?@8G8=C? �0:85 B8?8G=K5 >H81:8 4>?CA:0NB ?@8 
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7. $07@01>B09B5 H01;>= «"BGёB0 >1 0=0;875 ?@8G8= 8 <5@0E ?> 
CAB@0=5=8N», A>>B25BAB2CNI89 B@51>20=8O< �%" 9001 8 2=CB@5==8< 
AB0=40@B0< :><?0=88. �0:85 @0745;K >1O70B5;L=K 4;O >15A?5G5=8O  ?@>-
A;568205<>AB8 8 MDD5:B82=>AB8? 

8. �0: 2K >15A?5G8B5 2>2;5Gё==>ABL <56DC=:F8>=0;L=>9 :><0=4K 2 
0=0;87 ?@8G8=? �0:85 @>;8 (>?5@0B>@, B5E=>;>3, QA-8=65=5@, <5=5465@ 
?> :0G5AB2C) 8 8=AB@C<5=BK (<>73>2>9 HBC@<, D0A8;8B0F8O) 8A?>;L7C5B5?  

9. "1>A=C9B5 =5>1E>48<>ABL AB0=40@B870F88 <5B>4>2 0=0;870 ?@8-
G8= 2=CB@8 >@30=870F88. �0:85 @8A:8 2>7=8:0NB ?@8 «A0<>45OB5;L=>AB8» 
?>4@0745;5=89? 

10. �0: 2K 1C45B5 >F5=820BL MDD5:B82=>ABL ?@54;>65==KE <5@ ?> 
CAB@0=5=8N ?@8G8=? �0:85 :>;8G5AB25==K5 8 :0G5AB25==K5 :@8B5@88 
(KPI, 0C48B, ?>2B>@=K9 0=0;87) 2K 2K15@5B5 8 ?>G5<C? 

11. "1>A=C9B5 2K1>@ D>@<0B0 (PDF/A, XML, EDI, QR-?0A?>@B) 
4;O M;5:B@>==>3> 4>:C<5=B0, C4>AB>25@ONI53> :0G5AB2>, 2 7028A8<>AB8 >B 
>B@0A;8 (<0H8=>AB@>5=85, D0@<0F52B8:0, �&). �0:85 @8A:8 A2O70=K A =5-
?@028;L=K< 2K1>@><? 

12. �0: >15A?5G8BL ?@>A;568205<>ABL: >B 60;>1K :;85=B0 → 0:B0 
=5A>>B25BAB28O → ?@>B>:>;0 8A?KB0=89 → :>@@5:B8@CNI53> 459AB28O? 
#@54;>68B5 A8AB5<C =C<5@0F88, AAK;>: 8 0@E828@>20=8O. 

13. $07@01>B09B5 :>=F5?F8N F8D@>2>3> ?0A?>@B0 :0G5AB20 8745;8O 
2 QMS 4.0: :0:85 40==K5 87 IoT, ERP, ;01>@0B>@88 4>;6=K 2 =53> 2E>-
48BL? �0: >15A?5G8BL =587<5==>ABL 8 N@848G5A:CN 7=0G8<>ABL? 
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14. #>G5<C C=8D8:0F8O H01;>=>2 :>=B@>;L=>9 4>:C<5=B0F88 
206=0 4;O MDD5:B82=>AB8 % �? #@82548B5 ?@8<5@, :>340 =5A>3;0A>20=-
=>ABL D>@< ?@825;0 : >H81:0< 2 8=B5@?@5B0F88 @57C;LB0B>2. 

15. �0: 2K >@30=87C5B5 0:BC0;870F8N (@52878N) 4>:C<5=B0F88 ?> 
:>=B@>;N ?@8 87<5=5=88 B5E=8G5A:8E CA;>289, �"%& 8;8 B@51>20=89 70-
:07G8:0? "?8H8B5 workflow CB25@645=8O 8 2=54@5=8O 87<5=5=89. 

16. %@02=8B5 ?>4E>4K : 4>:C<5=B8@>20=8N :>=B@>;O :0G5AB20 2 
�%" 9001, �"%& $ 8 >B@0A;52KE AB0=40@B0E (=0?@8<5@, AS9100, ISO 
13485). � Gё< >A=>2=K5 @07;8G8O 2 B@51>20=8OE : ?@>B>:>;0< 8 70?8AO<?  

17. �0: �� 8 NLP (>1@01>B:0 5AB5AB25==>3> O7K:0) <>3CB 02B><0-
B878@>20BL ?>43>B>2:C >BGёB>2 ?> :0G5AB2C =0 >A=>25 =5AB@C:BC@8@>20=-
=KE 40==KE (=0?@8<5@, 8=65=5@=KE 70<5G0=89, ;01>@0B>@=KE 2K2>4>2)?  

18. #@54;>68B5 0@E8B5:BC@C 548=>9 A8AB5<K 4>:C<5=B>>1>@>B0 
?> :0G5AB2C (>B ?>AB02I8:0 4> :;85=B0), 8=B53@8@>20==CN A QMS, ERP 8 
LIMS. �0:85 8=B5@D59AK 8 AB0=40@BK >1<5=0 (API, XML-AE5<K) 2K 8A-
?>;L7C5B5? 

19. �0:85 @8A:8 2>7=8:0NB ?@8 ?5@540G5 M;5:B@>==KE 4>:C<5=B>2 
> :0G5AB25 ?> F5?>G:5 ?>AB02>: (?>AB02I8: → ?@>872>48B5;L → 70:07-
G8:)? �0: 8E <8=8<878@>20BL A ?><>ILN 1;>:G59=0 8;8 4>25@5==KE A5@-
28A>2? 

20. "1>A=C9B5 =5>1E>48<>ABL 2:;NG5=8O 2 4>:C<5=B0F8N ?> :>=-
B@>;N :@8B5@852 ?@8=OB8O @5H5=89 =0 >A=>25 40==KE (=0?@8<5@, ?@028;0 
>AB0=>20 ?> SPC). #>G5<C D>@<0;L=0O D8:A0F8O MB8E ?@028; A=8605B 
AC1J5:B82=>ABL? 

21. "1>A=C9B5 2K1>@ 0@E8B5:BC@K «?@>D8;0:B8G5A:>9 A8AB5<K 
:0G5AB20» 4;O 2KA>:>@8A:>2>9 >B@0A;8 (=0?@8<5@, <548F8=0, 0280AB@>5-
=85): :0:85 8=AB@C<5=BK (FMEA, SPC, F8D@>2>9 42>9=8:) 8 ?>G5<C 
4>;6=K 1KBL 8=B53@8@>20=K? 

22. �0: >15A?5G8BL, GB>1K B@51>20=8O 4>3>2>@0 =5 «?>B5@O;8AL» 
<564C N@848G5A:8< >B45;>< 8 ?@>872>4AB2><? #@54;>68B5 A:2>7=>9 
?@>F5AA >B A>3;0A>20=8O :>=B@0:B0 4> :>=B@>;L=>9 B>G:8 2 F5E5. 

23. %@02=8B5 MDD5:B82=>ABL «6ёAB:8E» (02B><0B8G5A:85 1;>:8-
@>2:8) 8 «381:8E» (>1CG5=85, AB0=40@BK) 10@L5@>2. � :0:8E A8BC0F8OE :0-
:>9 B8? ?@54?>GB8B5;5=? #@82548B5 ?@8<5@K. 

24. �0: F8D@>2870F8O (IoT + ERP + QMS) ?>72>;O5B 02B><0B8G5-
A:8 1;>:8@>20BL >B3@C7:C ?@8 =5A>>B25BAB288? "?8H8B5 workflow: 40BG8: 
→ A@02=5=85 A F8D@>2K< MB0;>=>< → AB0BCA 2 ERP → E>;4 =0 >B3@C7:C.  

25. #>G5<C 2 80% A;CG052 ?@>D8;0:B8G5A:85 <5@K «A@010BK20NB» 
;8HL :@0B:>2@5<5==>? �0:85 A8AB5<=K5 D0:B>@K (<>B820F8O, KPI, :C;L-
BC@0) =5>1E>48<> 87<5=8BL 4;O CAB>9G82>AB8? 

26. $07@01>B09B5 AB@0B538N ?@54>B2@0I5=8O =5A>>B25BAB289 2 
CA;>28OE G0ABKE 87<5=5=89 B@51>20=89 70:07G8:0 (381:85 :>=B@0:BK, 
Agile-CA;C38). �0: A>E@0=OBL :>=B@>;L ?@8 48=0<8:5? 
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27. �0: 8A?>;L7>20=85 F8D@>2>3> 42>9=8:0 =0 MB0?5 ?@>5:B8@>20-
=8O 8 20;840F88 ?>72>;O5B 30@0=B8@>20BL A>>B25BAB285 8745;8O &' 4> 70-
?CA:0 @50;L=>3> ?@>872>4AB20? 

28. "1>A=C9B5 =5>1E>48<>ABL 2:;NG5=8O 2 4>3>2>@K ?>AB02>: 
:@8B5@852 >F5=:8 MDD5:B82=>AB8 ?@>D8;0:B8G5A:8E <5@ (=0?@8<5@, 4>;O 
?5@5E20B>2 4> >B3@C7:8). �0: MB> 2;8O5B =0 ?0@B=ё@A:85 >B=>H5=8O? 

29. �0:85 @8A:8 2>7=8:0NB ?@8 871KB>G=>9 ?@>D8;0:B8:5 (G@57-
<5@=K9 :>=B@>;L, ?>B5@8)? �0: =09B8 10;0=A <564C «=C;52K< 1@0:><» 8 
M:>=><8G5A:>9 MDD5:B82=>ABLN? 

30. #@54;>68B5 <>45;L >F5=:8 7@5;>AB8 «?@>D8;0:B8G5A:>9 :C;L-
BC@K» >@30=870F88 (=0 >A=>25 CMMI/EFQM): C@>2=8 >B «@50:B82=>9» 4> 
«?@>3=>78@CNI59», A 4803=>AB8G5A:8<8 ?@87=0:0<8 8 KPI. 

4.4 #>:070B5;8 8 :@8B5@88 >F5=820=8O B5:CI53> :>=B@>;O CA?520-
5<>AB8 8 ?@><56CB>G=>9 0BB5AB0F88 ?> 8B>30< >A2>5=8O 48AF8?;8=K 

&5:CI89 :>=B@>;L ?> 48AF8?;8=5 >15A?5G8205B >F5=820=85 E>40 >A2>-
5=8O 48AF8?;8=K. ЭB0 >F5=:0 4>;6=0 CG8BK20BL @57C;LB0BK >?@>A0, 4>:;0-
4>2 A ?@575=B0F859, :>=B@>;L=>9 @01>BK. 
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8725AB=KE <5B>4>2, 2 
?@54A:07C5<> 87<5=O-
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AO A8BC0F88 
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