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9. К4><9 D4;89?O 8B>G@9AF4 «�B?<F<>4 6 B5?4EF< >4K9EF64» 
8B?:AO CDS@B >4E4FPES >BAFDB?S < CB8F69D:89A<S EBBF69FEF6<S CDB8G>-
J<<? 

10. К4><@ B5D4;B@ EF4A84DFO ��!"   �!� 9000 D97?4@9AF<DGRF 
BHBD@?9A<9 < ID4A9A<9 8B>G@9AFB6, G8BEFB69DSRM<I >4K9EF6B? 

11. К4> CD<AJ<C «BD<9AF4J<< A4 >?<9AF4» CB@B749F <;59:4FP 6O-
CGE>4 CDB8G>J<<, EBBF69FEF6GRM9= EF4A84DF4@, AB A9 BF69K4RM9= GE?B-
6<S@ 8B7B6BD4? 

12. �BK9@G BFEGFEF6<9 «CDBJ9EEAB7B CB8IB84» CB6OL49F D<E> 
CDBCGE>4 A9EBBF69FEF6GRM9= CDB8G>J<< A4 6OIB89? 



13. К4><9 CB?B:9A<S ISO 9001:2015 (C. 8.5.1, 8.6, 8.7) CDS@B D9-
7?4@9AF<DGRF 89=EF6<S CB CD98BF6D4M9A<R 6OCGE>4 A9EBBF69FEF6GRM9= 
CDB8G>J<<? 

14. � >4><I E?GK4SI «6;4<@B6O7B8AO9 BFABL9A<S E CBEF46M<>4-
@<» EF4AB6SFES >?RK96O@ 54DP9DB@ CDBF<6 A9EBBF69FEF6<S 6IB8AB7B EO-
DPS F9IA<K9E><@ GE?B6<S@? 

15. К4> ?<89DEF6B 6OEL97B DG>B6B8EF64 6?<S9F A4 6O89?9A<9 D9-
EGDEB6 A4 CDBH<?4>F<K9E><9 @9DO (4 A9 FB?P>B A4 «FGL9A<9 CB:4DB6»)?  

Т5<ы 4>:;а4>в A ?@575=Bац859: 
16. �A4?<; E<EF9@AOI CD<K<A EA<:9A<S >4K9EF64 6 BD74A<;4J<<: 

>4> BFEGFEF6<9 CD<AJ<CB6 TQM CD<6B8<F > CB6FBDSRM<@ES 89H9>F4@. 
17. !FDG>FGD4 8B>G@9AF<DB64AAB= <AHBD@4J<< !�К CB ISO 

9001:2015: BF CB?<F<>< 8B ;4C<E9= B >BAFDB?9 < <ECOF4A<SI - CD9;9AF4J<S 
F<CB6B= <9D4DI<< 8B>G@9AFB6 (CB?<F<>4 → CDBJ98GDO → <AEFDG>J<< → 
HBD@O/;4C<E<), E 4>J9AFB@ A4 8B>G@9AFO, D97?4@9AF<DGRM<9 >BAFDB?P A4 
6IB89, 6 CDBJ9EE9 < A4 6OIB89; CD<@9DO BHBD@?9A<S ;4C<E9=, CB8F69D-
:84RM<I EBBF69FEF6<9. 
 

&9@4 2. %9@P BEAB6AOI <AEFDG@9AFB6 GCD46?9A<S >4K9EF6B@ 

В>?@>Aы 4;я ?@>в545=8я >?@>Aа: 
1. К4> 8<47D4@@4 �4D9FB CB@B749F EHB>GE<DB64FP 4A4?<; <@9AAB 

A4 ;A4K<@OI CD<K<A4I, 4 A9 A4 E<@CFB@4I? 

2. � >4><I E?GK4SI CD<K<AAB-E?98EF69AA4S 8<47D4@@4 @B:9F 84FP 
?B:AO9 7<CBF9;O B CD<K<A4I 89H9>FB6? К4> QFB7B <;59:4FP?  

3. К4> EFD4F<H<>4J<S CB;6B?S9F 6OS6<FP E>DOFO9 H4>FBDO EA<-
:9A<S >4K9EF64 (A4CD<@9D, CB E@9A4@, B5BDG8B64A<R, C9DEBA4?G)? 

4. �BK9@G >BAFDB?PAO= ?<EFB> 4 C9D6O= L47 > EFDG>FGD<DB64A-
AB@G E5BDG 84AAOI 8?S 4A4?<;4 CD<K<A? 

5. К4> EB6@9EFAB9 CD<@9A9A<9 8<47D4@@O �4D9FB < «DO5P9= >B-
EF<» GE<?<649F QHH9>F<6ABEFP 4A4?<;4 >BDA96OI CD<K<A? 

6. К4><9 <; «7 <AEFDG@9AFB6» K4M9 6E97B H<>E<DGRFES 6 HBD@4-
?<;B64AAB= 8B>G@9AF4J<< >BAFDB?S (A4CD<@9D, 6 CDBFB>B?4I 5D4>4, BFKё-
F4I CB 4A4?<;G)? 

7. К4> BHBD@?SRFES < 4DI<6<DGRFES >BAFDB?PAO9 ?<EF>< < >4D-
FO �4D9FB 6 Q?9>FDBAAOI E<EF9@4I GCD46?9A<S >4K9EF6B@ (QMS)?  

8. �B?:AO ?< CD<K<AAB-E?98EF69AAO9 8<47D4@@O 6IB8<FP 6 BF-
KёF B D4EE?98B64A<< A9EBBF69FEF6<S? �BK9@G 4 84/A9F? 

9. К4><9 FD95B64A<S CD98NS6?SRFES > BHBD@?9A<R 7<EFB7D4@@ < 
>BAFDB?PAOI >4DF 6 CDBFB>B?4I <ECOF4A<= (CB8C<E<, 84F4, @9FB8B?B7<S)?  

10. К4> EFD4F<H<>4J<S 84AAOI 6?<S9F A4 EFDG>FGDG BFKёFABEF< CB 
>4K9EF6G (A4CD<@9D, D4;89?PAO9 BFKёFO CB E@9A4@, ?<A<S@, CBEF46M<-
>4@)? 

11. К4> 8<47D4@@4 �4D9FB CB@B749F 6O5D4FP CD<BD<F9FAO9 
A4CD46?9A<S CDBH<?4>F<>< (4 A9 FB?P>B D94>F<6AB7B GEFD4A9A<S)?  



12. К4> CD<K<AAB-E?98EF69AA4S 8<47D4@@4 CB;6B?S9F ECDB7AB;<-
DB64FP CBF9AJ<4?PAO9 A9EBBF69FEF6<S 8B <I 6B;A<>AB69A<S? 

13. �BK9@G EFD4F<H<>4J<S 84AAOI CB CBEF46M<-
>4@/E@9A4@/B5BDG8B64A<R >D<F<KA4 8?S 6OS6?9A<S E<EF9@AOI D<E>B6 
6OCGE>4 5D4>4? 

14. К4> >BAFDB?PAO= ?<EFB> @B:9F 5OFP 484CF<DB64A 8?S CDB69D-
>< EBBF69FEF6<S <;89?<S QF4?BAG/B5D4;JG C9D98 BF7DG;>B=? 

15. �B:9F ?< 7<EFB7D4@@4 6OS6<FP «E>DOFGR» BC4EABEFP 6OCGE>4 
CDB8G>J<< 6 CD989?4I 8BCGE>B6, AB 5?<;>B= > 7D4A<J9 A9EBBF69FEF6<S?  

Т5<ы 4>:;а4>в A ?@575=Bац859: 
16. �F 84AAOI > 89=EF6<S@: >4> 7 <AEFDG@9AFB6 CB@B7?< 6OS6<FP 

< GEFD4A<FP >BDA96GR CD<K<AG @4EEB6B7B 5D4>4 A4 ?<A<< GC4>B6>< 

- CD98EF46<FP CBE?98B64F9?PAB9 CD<@9A9A<9 <AEFDG@9AFB6 (>BAFDB?PAO= 
?<EF → �4D9FB → 8<47D4@@4 �E<>46O → 7<EFB7D4@@4/D4EE9SA<9) < B5BE-
AB64FP 6O5D4AAO9 >BDD9>F<DGRM<9 89=EF6<S. 

17.  (45?BAO < HBD@O 8B>G@9AF4J<< 8?S CD<@9A9A<S 7 <AEFDG-
@9AFB6: BF >BAFDB?PAB7B ?<EF>4 8B BFKёF4 CB 4A4?<;G CD<K<A 5D4>4 

- 89@BAEFD4J<S GA<H<J<DB64AAOI HBD@ (Word/Excel/ERP), <I ;4CB?A9A<S, 
GF69D:89A<S < ID4A9A<S; <AF97D4J<S 6 Q?9>FDBAAO9 :GDA4?O >4K9EF64. 

18. �F 4A4?<;4 > CDBH<?4>F<>9: >4> 7 <AEFDG@9AFB6 CB@B7?< D4;-
D45BF4FP E<EF9@G CD9864D<F9?PAB= CDB69D>< C9D98 BF7DG;>B= < CD98BF-
6D4F<FP CB6FBDAO9 CD9F9A;<< ;4>4;K<>4. 
 

&9@4 3. %F4F<EF<K9E><9 @9FB8O GCD46?9A<S >4K9EF6B@ 

В>?@>Aы 4;я ?@>в545=8я >?@>Aа: 
1. К4> CB 6<8G >BAFDB?PAB= >4DFO @B:AB BCD989?<FP F<C CD<K<-

AO A9EF45<?PABEF<: E?GK4=A4S <?< CD<E64<649@4S (assignable)? 

2. 'FB B;A4K49F E<FG4J<S, >B784 CDBJ9EE «EF45<?9A, AB A9 ECBEB-
59A» (Cpk < 1)? К4><9 89=EF6<S CB GEFD4A9A<R 6O CD98?B:<F9?  

3. К4> <ECB?P;B64A<9 ANOVA CB;6B?S9F 6OS6<FP ;A4K<@O= H4>-
FBD, 6?<SRM<= A4 >4K9EF6B (A4CD<@9D, 6?<SA<9 CBEF46M<>4 EODPS A4 
CDBKABEFP <;89?<S)? 

4. � >4><I E?GK4SI EF4F<EF<K9E><9 @9FB8O A9 CB@B7GF 6OS6<FP 
CD<K<AG EA<:9A<S >4K9EF64? 

5. �BK9@G CD< @4?B@ B5Nё@9 6O5BD>< EF4F<EF<K9E><= 4A4?<; 
CD<K<A @B:9F 5OFP A9>BDD9>FAO@? 

6. К4><9 EF4F<EF<K9E><9 C4D4@9FDO (Cp, Cpk, 7D4A<JO >BAFDB?S < 
8D.) B5S;4F9?PAB G>4;O64RFES 6 CDBFB>B?4I CD<ё@BKAOI <ECOF4A<=?  

7. К4> BHBD@?S9FES BFKёF CB CD<@9A9A<R SPC 4 >4><9 D4;89?O, 
CB8C<E<, CD<?B:9A<S B5S;4F9?PAO? 

8. К4> 6 8B>G@9AF4J<< CB >BAFDB?R BFD4:49FES D9;G?PF4F 4A4?<-
;4 8<EC9DE<= (ANOVA) 4 A4CD<@9D, CD< ED46A9A<< C4DF<=? 

9. �B?:AO ?< <EIB8AO9 84AAO9 < >B8 D4EKёFB6 (6 Excel, Minitab, 
Python) 4DI<6<DB64FPES 6@9EF9 E ;4>?RK9A<9@? �B >4><@ EF4A84DF4@?  



10. К4><9 FD95B64A<S > 8B>G@9AF<DB64A<R C?4AB6 Q>EC9D<@9AFB6 
(DOE) 6 D4@>4I 64?<84J<< F9IAB?B7<K9E><I CDBJ9EEB6? 

11. К4> ;A4K9A<9 Cpk < 1.0 E<7A4?<;<DG9F B D<E>9 6OCGE>4 CDB-
8G>J<< ;4 CD989?4@< "# 4 84:9 9E?< F9>GM<= 6OCGE> «6 CD989?4I»? 

12. К4> >BAFDB?PAO9 >4DFO CB;6B?SRF BEF4AB6<FP 6OCGE> 8B CB-
S6?9A<S A9EBBF69FEF6<S (CB CD46<?4@ �9EF9DA4/�9?PEBA4)? 

13. �BK9@G CD< Cp > 1.33, AB Cpk ≈ 0.8 FD95G9FES A9 A4?48>4 B5B-
DG8B64A<S, 4 >BDD9>J<S J9?96B7B ;A4K9A<S (J9AFD<DB64A<9)? 

14. К4> DOE CB@B749F ;4D4A99 6OS6<FP >B@5<A4J<< C4D4@9FDB6, 
698GM<9 > A4DGL9A<R FD95B64A<= F9IA<K9E><I GE?B6<=? 

15. К4><9 EF4F<EF<K9E><9 >D<F9D<< <ECB?P;GRFES 8?S B5BEAB64A<S 
D4EL<D9AAB= 6O5BD>< CD< D<E>9 A9EBBF69FEF6<S CB 8B7B6BDG (A4CD<@9D, 
CD< CBEF46>4I 6 7BEE9>FBD)? 

 

&9@4 4. �AEFDG@9AFO TQM < A9CD9DO6AB7B G?GKL9A<S 

В>?@>Aы 4;я ?@>в545=8я >?@>Aа: 
1. К4> 5S CB@B749F 6OS6<FP BD74A<;4J<BAAO9 CD<K<AO 89H9>FB6 

(A4CD<@9D, BL<5>< <;-;4 I4BE4 A4 D45BK9@ @9EF9)? 

2. К4> J<>? PDCA EFDG>FGD<DG9F CDBJ9EE 4A4?<;4 CD<K<A < CDB-
69D>< 7<CBF9; B5 <I GEFD4A9A<<? 

3. �B:9F ?< Kaizen-@9DBCD<SF<9 GEFD4A<FP E<EF9@AGR CD<K<AG 
A<;>B7B >4K9EF64? �BK9@G 84/A9F? 

4. К4> 6<;G4?<;4J<S (A4CD<@9D, Andon-E<EF9@4) EB>D4M49F 6D9@S 
D94>J<< A4 CD<K<AG 89H9>F4? 

5. �BK9@G 6 Lean 4A4?<; «E9@< CBF9DP» (muda) A4CDS@GR E6S;4A E 
6OS6?9A<9@ CD<K<A EA<:9A<S >4K9EF64? 

6. К4><9 8B>G@9AFO D4;D454FO64RFES CD< 6A98D9A<< 5S (EF4A-
84DFO D45BK<I @9EF, K9>-?<EFO 4G8<F4)? К4> BA< <ECB?P;GRFES 8?S >BA-
FDB?S >4K9EF64? 

7. К4> H<>E<DG9FES D9;G?PF4F PDCA-J<>?4 6 8B>G@9AF4J<< 4 6 
6<89 BF89?PAB7B BFKёF4, >BDD9>F<DGRM97B 89=EF6<S <?< <;@9A9A<S <A-
EFDG>J<<? 

8. К4><9 HBD@O <ECB?P;GRFES 8?S 8B>G@9AF<DB64A<S Kaizen-

CD98?B:9A<=, >4E4RM<IES >BAFDB?S >4K9EF64? 

9. �B?:AO ?< 6<;G4?PAO9 EF4A84DFO (A4CD<@9D, HBFB «8B/CBE?9» 
5S) 6IB8<FP 6 EBEF46 GF69D:8ёAAB= 8B>G@9AF4J<<? 

10. К4> 6 59D9:?<6B@ CDB<;6B8EF69 8B>G@9AF<DG9FES «EF4A84DF-
A4S D45BF4» (Standard Work), 6>?RK4S BC9D4J<< >BAFDB?S? 

11. К4> 5S EA<:49F D<E> BL<5B>, 698GM<I > 6OCGE>G A9EBBF69F-
EF6GRM9= CDB8G>J<< (A4CD<@9D, C9D9CGFO64A<9 <AEFDG@9A-
FB6/L45?BAB6)? 

12. К4> J<>? PDCA CD<@9AS9FES 8?S D4;D45BF>< CDBH<?4>F<K9-
E><I (4 A9 >BDD9>F<DGRM<I) @9D? 

13. �BK9@G EF4A84DF<;4J<S BC9D4J<= (Standard Work) 4 B8<A <; 
E4@OI QHH9>F<6AOI 54DP9DB6 CDBF<6 BF>?BA9A<= BF QF4?BA4?  



14. К4> 6<;G4?<;4J<S (Andon, C4A9?< GCD46?9A<S) CB;6B?S9F BEF4-
AB6<FP CDBJ9EE 8B 6OCGE>4 89H9>FAB7B <;89?<S? 

15. К4> Kaizen-@9DBCD<SF<S @B7GF 5OFP A4CD46?9AO A9 A4 «?<>6<-
84J<R CBE?98EF6<=», 4 A4 GEFD4A9A<9 CBF9AJ<4?PAOI CD<K<A A9EBBF69F-
EF6<S? 

Т5<ы 4>:;а4>в A ?@575=Bац859: 
16. PDCA-CDB9>F CB EB>D4M9A<R BL<5B> BHBD@?9A<S ;4>4;B6: BF 6OS6-

?9A<S >BDA96B= CD<K<AO 8B EF4A84DF<;4J<< D9L9A<S. 
17. �B>G@9AF<DB64A<9 EF4A84DF4 D45BK9= BC9D4J<< E Q?9@9AF4@< >BA-

FDB?S >4K9EF64 CB @9FB8B?B7<< Lean: EFDG>FGD4, HBD@O, J<HDB6O9 4A4-
?B7<. 

 

&9@4 5. %B6D9@9AAO9 @9FB8O: Six Sigma, FMEA, QFD 

В>?@>Aы 4;я ?@>в545=8я >?@>Aа: 
1. �4 >4>B@ QF4C9 DMAIC A4<5B?99 >D<F<KAB 7?G5B>B9 CBA<@4-

A<9 >BDA96OI CD<K<A? �BK9@G QF4C Analyze 4 «E9D8J9» Six Sigma? 

2. К4> FMEA CB;6B?S9F CD98BF6D4F<FP EA<:9A<9 >4K9EF64, 4 A9 
FB?P>B 4A4?<;<DB64FP G:9 CDB<;BL98L99? 

3. 'FB B;A4K49F 6OEB><= RPN CD< A<;>B= «FS:9EFP»? �B:9F ?< 
F4>4S CD<K<A4 5OFP CD<BD<F9FAB= 8?S GEFD4A9A<S? 

4. К4> QFD CB@B749F <;59:4FP E<FG4J<=, >B784 «CDB8G>F F9IA<-
K9E>< <ECD469A, AB A9 GEFD4<649F >?<9AF4»? 

5. �BK9@G 6 Six Sigma ;4CD9M9AB C9D9IB8<FP > Improve, A9 CB8-
F69D8<6 EF4F<EF<K9E>< 7<CBF9;O B CD<K<A4I? 

6. К4><9 D4;89?O FMEA (DFMEA/PFMEA) A4CDS@GR 6?<SRF A4 
D4;D45BF>G <AEFDG>J<= CB 6IB8AB@G, CDBJ9EEAB@G < 6OIB8AB@G >BAFDB-
?R? 

7. К4> BHBD@?S9FES < GF69D:849FES «�?4A <;@9D9A<=» (Measure 
Plan) A4 QF4C9 Measure DMAIC? 

8. �B?:9A ?< «8B@ >4K9EF64» (QFD) 5OFP CD<?B:9A<9@ > F9IA<-
K9E>B@G ;484A<R <?< EC9J<H<>4J<< A4 <;89?<9? 

9. К4><9 8B>G@9AFO CB >BAFDB?R >4K9EF64 HBD@<DGRFES CB <FB-
74@ QF4C4 Control CDB9>F4 Six Sigma (A4CD<@9D, SOP, >BAFDB?PAO9 >4DFO, 
FD9A<A7-@4F9D<4?O)? 

10. К4> 6 Q?9>FDBAAOI E<EF9@4I 69DE<BA<DG9FES < GF69D:849FES 
FMEA CD< <;@9A9A<< F9IAB?B7<<? 

11. �4 >4>B@ QF4C9 DMAIC D4;D454FO64RFES @9DO CD98BF6D4M9-
A<S, 4 A9 GEFD4A9A<S? К4> B59EC9K<649FES <I GEFB=K<6BEFP? 

12. �BK9@G PFMEA 4 QFB CDB4>F<6AO= <AEFDG@9AF, CB;6B?SRM<= 
«;4>DOFP» CGF< A9EBBF69FEF6<S 8B ;4CGE>4 CDB<;6B8EF64? 

13. К4> «8B@ >4K9EF64» (QFD) CB@B749F <;59:4FP E<FG4J<<, >B784 
<;89?<9 EBBF69FEF6G9F "#, AB A9 EBBF69FEF6G9F GE?B6<S@ 8B7B6BD4?  

14. К4><9 >D<F9D<< 6 FMEA A4CDS@GR E6S;4AO E A4DGL9A<9@ FD9-
5B64A<= F9IA<K9E><I D97?4@9AFB6 (A4CD<@9D, 59;BC4EABEFP)? 



15. �BK9@G 6 Six Sigma ;4CD9M9AB 6A98DSFP D9L9A<9 59; CB8F69D-
:89A<S, KFB BAB CD98BF6D4M49F CB6FBDAB9 6B;A<>AB69A<9 A9EBBF69FEF6<S?  

 

&9@4 6. Ц<HDB6<;4J<S < AB6O9 <AEFDG@9AFO GCD46?9A<S >4K9-
EF6B@ 

В>?@>Aы 4;я ?@>в545=8я >?@>Aа: 
1. К4> IoT-84AAO9 6 D94?PAB@ 6D9@9A< CB;6B?SRF 6OS6?SFP D4A-

A<9 CD<;A4>< BF>?BA9A<= 8B CBS6?9A<S 89H9>FB6? 

2. К4> �� @B:9F CB@BKP 6 >?4EF9D<;4J<< 89H9>FB6 CB E>DOFO@ 
H4>FBD4@ (A4CD<@9D, CB7B84 + E@9A4 + C4DF<S)? 

3. �B:9F ?< J<HDB6B= 86B=A<> <ECB?P;B64FPES 8?S @B89?<DB64-
A<S CD<K<A EA<:9A<S >4K9EF64 6 6<DFG4?PAB= ED989? 

4. К4> 5?B>K9=A CB@B749F GEF4AB6<FP, A4 >4>B@ QF4C9 J9CBK>< 
CBEF46B> 6B;A<>?4 CD<K<A4 A9>4K9EF64? 

5. К4><9 D<E>< 6B;A<>4RF, 9E?< 4?7BD<F@ �� G>4;O649F «CD<K<-
AG», AB BA4 A9 <@99F H<;<K9E>B7B/?B7<K9E>B7B B5NSEA9A<S? 

6. К4><9 FD95B64A<S CD98NS6?SRFES > Q?9>FDBAAO@ CB8C<ES@ 6 
8B>G@9AF4I, G8BEFB69DSRM<I >4K9EF6B (6 F.K. CB 63-$� < ��!"   7.0.97)? 

7. К4> 6 QMS 4.0 46FB@4F<;<DG9FES HBD@<DB64A<9 CDBFB>B?B6 
<ECOF4A<= A4 BEAB69 84AAOI E IoT-84FK<>B6? 

8. К4><9 @9F484AAO9 8B?:AO EBCDB6B:84FP J<HDB6B= «C4ECBDF 
>4K9EF64» <;89?<S (5?B>K9=A/J<HDB6B= 86B=A<>)? 

9. К4> B59EC9K<649FES EBBF69FEF6<9 Q?9>FDBAAB= 8B>G@9AF4J<< 
FD95B64A<S@ ISO 9001 (C. 7.5 - 8B>G@9AF<DB64AA4S <AHBD@4J<S)? 

10. К4><9 HBD@4FO (PDF/A, XML, EDI) <ECB?P;GRFES 8?S B5@9A4 
8B>G@9AF4@< B >4K9EF69 @9:8G ;4>4;K<>B@ < CBEF46M<>B@? 

11. К4> IoT-E9AEBDO 6 D94?PAB@ 6D9@9A< @B7GF 5?B><DB64FP 6O-
CGE> CD< BF>?BA9A<< BF QF4?BAAOI C4D4@9FDB6 (A4CD<@9D, F9@C9D4FGD4 
;4>4?><)? 

12. К4> ��-@B89?P @B:9F CD98E>4;4FP A9EBBF69FEF6<9 8B ;469DL9-
A<S BC9D4J<< 4 < <A<J<<DB64FP BEF4AB6>G ?<A<<? 

13. К4> J<HDB6B= 86B=A<> <ECB?P;G9FES 8?S 64?<84J<< CDBJ9EE4 < 
CB8F69D:89A<S, KFB BA 74D4AF<DB64AAB 6O84ёF CDB8G>J<R 6 D4@>4I "#?  

14. К4> 5?B>K9=A B59EC9K<649F A9BF>4;G9@BEFP EBBF69FEF6<S FD9-
5B64A<S@ 8B7B6BD4 (A4CD<@9D, CB8?<AABEFP E9DF<H<>4FB6 CDB<EIB:89-
A<S)? 

15. К4><9 HGA>J<< QMS 4.0 (A4CD<@9D, workflow-46FB@4F<;4J<S) 
CD9CSFEF6GRF C9D9IB8G <;89?<S A4 E?98GRMGR EF48<R CD< A9CB?AB@ 
>BAFDB?9? 

Т5<ы 4>:;а4>в A ?@575=Bац859: 
16. Э?9>FDBAAO= C4ECBDF >4K9EF64 <;89?<S 6 QMS 4.0: EFDG>FGD4, 

<EFBKA<>< 84AAOI, HBD@<DB64A<9 < CB8C<E4A<9» - 89@BAEFD4J<S :<;A9A-
AB7B J<>?4 8B>G@9AF4: BF 46FB@4F<K9E>B= 79A9D4J<< CB 84AAO@ <ECOF4-
A<= → EB7?4EB64A<S → Э� → 4DI<64J<< 6 D4ECD989?ёAAB= E<EF9@9 
(A4CD<@9D, A4 54;9 5?B>K9=A4 <?< ERP). 



17. &<HDB6B= 54DP9D >4K9EF64: >4> <AF97D4J<S IoT + ERP + QMS 
46FB@4F<K9E>< 5?B><DG9F BF7DG;>G CD< A9EBBF69FEF6<< GE?B6<S@ 8B7B6BD4 
- 4DI<F9>FGD4 E<EF9@O: 84FK<>< → ED46A9A<9 E J<HDB6O@ QF4?BAB@ → 
SPC-4?7BD<F@ → 46FB@4F<K9E><= hold 6 ERP → G698B@?9A<9 BF69FEF69A-
AB7B. �D<@9D <; >4>B=-?<5B BFD4E?< BFD4E?<. 

 

&9@4 7. �J9A>4 QHH9>F<6ABEF< E<EF9@ GCD46?9A<S >4K9EF6B@ 

В>?@>Aы 4;я ?@>в545=8я >?@>Aа: 
1. К4><9 KPI CB;6B?SRF D4AB 6OS6<FP F9A89AJ<R > EA<:9A<R >4-

K9EF64, 9Mё 8B CBS6?9A<S 5D4>4? 

2. �BK9@G DBEF K<E?4 6AGFD9AA<I A9EBBF69FEF6<= @B:9F 5OFP 
CD<;A4>B@ G?GKL9A<S E<EF9@O? 

3. К4> 4G8<F CB CDBJ9EE4@ (4 A9 CB 8B>G@9AF4@) CB@B749F 6O-
S6<FP E<EF9@AO9 CD<K<AO A9QHH9>F<6ABEF<? 

4. К4> @B89?P EFQM CB@B749F CBASFP, CBK9@G B8A< BD74A<;4J<< 
CBEFBSAAB GEFD4ASRF CBE?98EF6<S, 4 8DG7<9 4 CD<K<AO? 

5. �B:9F ?< 6OEB><= NPS E>DO64FP E9DPё;AO9 CDB5?9@O >4K9-
EF64? К4> QFB 8<47ABEF<DB64FP? 

6. К4><9 8B>G@9AFO HBD@<DGRFES CB <FB74@ 6AGFD9AA97B 4G8<F4 
>BAFDB?S >4K9EF64 (K9>-?<EFO, BFKёFO, C?4AO >BDD9>F<DGRM<I 89=EF6<=)? 

7. К4> BHBD@?SRFES < ID4ASFES CDBFB>B?O <ECOF4A<=, <ECB?P;G-
9@O9 8?S D4EKёF4 KPI (A4CD<@9D, 8B?S 7B8AB7B, NPS-BCDBEO)? 

8. �B?:AO ?< D9;G?PF4FO BJ9A>< ;D9?BEF< (CB EFQM, CMMI) 
H<>E<DB64FPES 6 8B>G@9AF<DB64AAB= <AHBD@4J<< !�К? 

9. К4><9 FD95B64A<S > BHBD@?9A<R BFKёFB6 CB >4K9EF6G 8?S DG-
>B6B8EF64 (management review) CB ISO 9001, C. 9.3? 

10. К4> B59EC9K<649FES CDBE?9:<649@BEFP: BF :4?B5O >?<9AF4 → 
4>F4 A9EBBF69FEF6<S → CDBFB>B?4 <ECOF4A<= → >BDD9>F<DGRM97B 89=-
EF6<S? 

11. К4>B= KPI A4<5B?99 FBKAB BFD4:49F QHH9>F<6ABEFP CDBH<?4>-
F<K9E><I @9D (A4CD<@9D, «8B?S A9EBBF69FEF6<=, 6OS6?9AAOI 8B BF7DG;-
><»)? 

12. �BK9@G EA<:9A<9 CD9F9A;<= >?<9AFB6 @B:9F 5OFP E?98EF6<9@ 
A9 G?GKL9A<S, 4 KD9;@9DAB= :ёEF>BEF< 6AGFD9AA<I 54DP9DB6 (< CBF9DP)?  

13. К4> 4G8<F CB CDBJ9EE4@ 6OS6?S9F E?45O9 @9EF4 6 E<EF9@9 
CD98BF6D4M9A<S 6OCGE>4 A9EBBF69FEF6GRM9= CDB8G>J<<? 

14. К4> @B89?P EFQM CB@B749F BF?<K<FP «D94>F<6AGR» < «CDB4>-
F<6AGR» >G?PFGDO >4K9EF64? 

15. К4> BJ9A>4 ;D9?BEF< CDBJ9EEB6 (CB CMMI) E6S;4A4 EB ECBEB5-
ABEFPR ;4D4A99 6OS6?SFP < 5?B><DB64FP D<E>< A9EBBF69FEF6<S?  

 

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



КBAFDB?PA4S D45BF4 HBD@<DG9FES <; A<:9 CD<6989AAOI ;484A<= < EB-
89D:<F 20 64D<4AFB6. �O5BD 64D<4AF4 >BAFDB?PAB= D45BFO 8?S EFG89AFB6 
BEGM9EF6?S9FES CB CBE?98A9= J<HD9 AB@9D4 ;4K9FAB= >A<:>< EFG89AF4.  

В4@84=B 1 
1. �C<L<F9 Q6B?RJ<R CB8IB8B6 > GCD46?9A<R >4K9EF6B@ BF 

«>BAFDB?S >4K9EF64» 8B TQM. �D<698<F9 CD<@9D, >B784 <7ABD<DB64A<9 
B8AB7B <; 7 CD<AJ<CB6 �!� 9001 CD<69?B > E<EF9@AB@G EA<:9A<R >4K9-
EF64. 

2. �BEFDB=F9 8<47D4@@G �4D9FB CB E?98GRM<@ 84AAO@ B 6<84I 
5D4>4 ;4 @9ESJ: J4D4C<AO 4 42 LF., A9CD46<?PA4S @4D><DB6>4 4 18 LF., 
A98B69E 4 8 LF., D4;DO6 GC4>B6>< 4 32 LF., BF>?BA9A<9 J69F4 4 5 LF. 
!89?4=F9 6O6B8O. 

В4@84=B 2 
1. К4><9 8B>G@9AFO !�К CB �!� 9001:2015 D97?4@9AF<DGRF 

>BAFDB?P A4 6IB89, 6 CDBJ9EE9 < A4 6OIB89? К4><9 FD95B64A<S CD98NS6?S-
RFES > <I 4>FG4?<;4J<<? 

2. �4 BEAB64A<< >BAFDB?PAB7B ?<EF>4 (20 ;4@9DB6 8<4@9FD4 64?4, 
n=4) CBEFDB=F9 X̄->4DFG < E89?4=F9 6O6B8 B EF45<?PABEF< CDBJ9EE4. 

 

В4@84=B 3 
1. �5NSEA<F9 D4;A<JG @9:8G >BDD9>F<DGRM<@< < CD98GCD9:84-

RM<@< 89=EF6<S@< CB �!� 9001. К4><9 <AEFDG@9AFO CB@B74RF C9D9=F< 
BF D94>F<6AB7B > CDB4>F<6AB@G GCD46?9A<R? 

2.  4EEK<F4=F9 Cp < Cpk, 9E?< LSL = 9.8, USL = 10.2, 6O5BDBKAB9 
ED98A99 = 10.05, σ = 0.08. �4=F9 ;4>?RK9A<9 B CD<7B8ABEF< CDBJ9EE4. 

 

В4@84=B 4 
1. !D46A<F9 J<>?O PDCA < DMAIC: 6 Kё@ EIB8EF6B < D4;?<K<9? 

�4 >4>B@ QF4C9 >4:8B7B J<>?4 A4<5B?99 64:9A 4A4?<; CD<K<A? 

2. �DB698<F9 GCDBMёAAO= 4A4?<; FMEA 8?S CDBJ9EE4 «CD<ё@>4 
FB64D4 A4 E>?48»: G>4:<F9 3 CBF9AJ<4?PAOI BF>4;4, BJ9A<F9 RPN (CB 13
10), CD98?B:<F9 @9DO CD98BF6D4M9A<S. 

 

В4@84=B 5 
1. К4><9 <; «7 <AEFDG@9AFB6 >4K9EF64» A4<5B?99 QHH9>F<6AO A4 

QF4C9 6OS6?9A<S < 4A4?<;4 CD<K<A? �BK9@G >BAFDB?PA4S >4DF4 A9 CB8IB-
8<F 8?S CB<E>4 C9D6BCD<K<A? 

2.  4;D45BF4=F9 K9>-?<EF 8?S H<A4?PAB7B >BAFDB?S <;89?<S C9D98 
BF7DG;>B=, BD<9AF<DGSEP A4 FD95B64A<S 8B7B6BD4: EBBF69FEF6<9 QF4?BAG, 
A4?<K<9 C4ECBDF4, >B@C?9>FABEFP, GC4>B6>4. 

 

В4@84=B 6 



1. � Kё@ EGFP CB8IB84 «Lean» > >4K9EF6G? К4> 5S < EF4A84DF<;4-
J<S BC9D4J<= CB@B74RF CD98BF6D4F<FP 6OCGE> A9EBBF69FEF6GRM9= CDB-
8G>J<<? 

2. �?S 84AAOI: B5Nё@ 6O5BD>< 50 <;89?<=, 3 A9EBBF69FEF6<S 4 

CBEFDB=F9 p->4DFG < BCD989?<F9, A4IB8<FES ?< CDBJ9EE 6 EF4F<EF<K9E>B@ 
>BAFDB?9. 

 

В4@84=B 7 
1. К4> QFD («8B@ >4K9EF64») CB@B749F <;59:4FP D4EIB:89A<S 

@9:8G FD95B64A<S@< ;4>4;K<>4 < F9IA<K9E><@< I4D4>F9D<EF<>4@< <;89-
?<S? �D<698<F9 CD<@9D <; EH9DO GE?G7. 

2. !CDB9>F<DG=F9 CDBEFB= C?4A 2²-DOE 8?S <EE?98B64A<S 6?<S-
A<S F9@C9D4FGDO (80/100°C) < 6D9@9A< (10/15 @<A) A4 CDBKABEFP >?996B7B 
EB98<A9A<S. #>4:<F9 @4FD<JG Q>EC9D<@9AF4 < CBDS8B> B5D45BF><. 

В4@84=B 8 
1. К4><9 FD95B64A<S CD98NS6?SRFES > Q?9>FDBAAB= 8B>G@9AF4-

J<<, G8BEFB69DSRM9= >4K9EF6B (CB ��!"   7.0.97 < 63-$�)? К4> B59EC9-
K<649FES CB8?<AABEFP < A9<;@9AABEFP 84AAOI? 

2. �B 84AAO@ B >B?<K9EF69 D9>?4@4J<= 6 89AP (;4 10 8A9=): 2, 1, 
0, 3, 2, 4, 1, 2, 0, 3 4 CBEFDB=F9 c->4DFG < <AF9DCD9F<DG=F9 D9;G?PF4F. 

 

В4@84=B 9 
1. К4> 4G8<F CB CDBJ9EE4@ BF?<K49FES BF 4G8<F4 CB CB8D4;89?9-

A<S@? К4><9 6BCDBEO 4G8<FBD4 CB@B74RF 6OS6<FP D<E>< 6OCGE>4 A9EBBF-
69FEF6GRM9= CDB8G>J<<? 

2. �BEFDB=F9 CD<K<AAB-E?98EF69AAGR 8<47D4@@G («DO5<= E>9-
?9F») 8?S CDB5?9@O «BF>?BA9A<9 79B@9FD<< 89F4?< BF K9DF9:4». #>4:<F9 
A9 @9A99 4 >4F97BD<= CD<K<A (6M). 

 

В4@84=B 10 
1. �BK9@G Six Sigma 89?49F 4>J9AF A4 84AAOI, 4 A9 A4 @A9A<SI? 

К4> QFB E6S;4AB E D4;D45BF>B= B5BEAB64AAOI @9D CB CD98BF6D4M9A<R 
5D4>4? 

2. �4 BEAB69 7<CBF9F<K9E><I 84AAOI (2 CD<;A4>4: 6D9@S J<>?4 < 
% 5D4>4 8?S 12 A45?R89A<=) CBEFDB=F9 8<47D4@@G D4EE9SA<S, BJ9A<F9 
A4?<K<9 >BDD9?SJ<<, E89?4=F9 6O6B8. 

 

В4@84=B 11 
1. К4><9 KPI CB;6B?SRF BJ9A<FP A9 FB?P>B H4>F 6OCGE>4 5D4>4, 

AB < QHH9>F<6ABEFP E<EF9@O CD98BF6D4M9A<S (A4CD<@9D, «8B?S C9D9I64F4 
8B BF7DG;><»)? 

2. �DB698<F9 EFD4F<H<>4J<R 84AAOI CB 5D4>G CB FDё@ E@9A4@: I 
4 15 89H9>FB6, II 4 28, III 4 8. �D98?B:<F9 7<CBF9;G < @9FB8 CDB69D><. 

 

В4@84=B 12 



1. К4> J<HDB6B= 86B=A<> CDBJ9EE4 @B:9F <ECB?P;B64FPES 8?S 64-
?<84J<< C4D4@9FDB6 < CD98BF6D4M9A<S A9EBBF69FEF6<= 8B ;4CGE>4 D94?P-
AB7B CDB<;6B8EF64? 

2.  4;D45BF4=F9 <AEFDG>J<R CB 6IB8AB@G >BAFDB?R CBEF46?S9@B-
7B EODPS E GKёFB@ FD95B64A<= "# < 8B7B6BD4 (QF4CO, @9FB8O, >D<F9D<< 
CD<ё@></BF>?BA9A<S, 8B>G@9AF<DB64A<9). 

 

В4@84=B 13 
1. � Kё@ CDB4>F<6A4S EGMABEFP FMEA? �BK9@G ;4CB?A9A<9 

FMEA CBE?9 464D<< 4 A4DGL9A<9 9ё ?B7<><? 

2.  4EEK<F4=F9 7D4A<JO X̄- < R->4DF CD< n=5, 9E?< ED98A99 CB 
CB87DGCC4@ X̄ = 50.2, ED98A<= D4;@4I R̄ = 2.1. �ECB?P;G=F9 F45?<KAO9 >B-
QHH<J<9AFO (A¢=0.577, D£=0, D¤=2.114). 

В4@84=B 14 
1. К4><9 54DP9DO (<A:9A9DAO9, CDBJ98GDAO9, K9?B69K9E><9) 

@B:AB GEF4AB6<FP A4 CGF< A9EBBF69FEF6GRM9= CDB8G>J<< > >?<9AFG? 
�D<698<F9 CD<@9DO <; D4;AOI BFD4E?9=. 

2. �BEFDB=F9 7<EFB7D4@@G 8?S 84AAOI: 9.8, 9.9, 10.0, 10.0, 10.1, 
10.1, 10.2, 9.9, 10.0, 10.3, 9.7, 10.1 (L47 = 0.1). �J9A<F9 HBD@G D4ECD989?9-
A<S. 

 

В4@84=B 15 
1. К4> PDCA CD<@9AS9FES 8?S CDBH<?4>F<><? �D<698<F9 CD<@9D 

J<>?4, A4CD46?9AAB7B A4 CD98BF6D4M9A<9 CDB5?9@O, 4 A9 A4 9ё GEFD4A9-
A<9. 

2. �4 BEAB69 :4?B5 >?<9AFB6 (CB >4F97BD<S@: 8BEF46>4 4 35%, 

>4K9EF6B 4 45%, E9D6<E 4 20%) CBEFDB=F9 8<47D4@@G �4D9FB < CD98?B-
:<F9 CD<BD<F9FAB9 A4CD46?9A<9 G?GKL9A<S. 

 

В4@84=B 16 
1. К4><9 D<E>< 6B;A<>4RF CD< BFEGFEF6<< 6;4<@B6O7B8AOI BF-

ABL9A<= E CBEF46M<>4@<? К4><9 8B>G@9AFO (>DB@9 8B7B6BD4) CB@B74RF 
GCD46?SFP >4K9EF6B@ CBEF46B>? 

2. �DB698<F9 GCDBMёAAO= QFD-4A4?<; 8?S @B5<?PAB7B CD<?B:9-
A<S 8BEF46>< 98O: 3 FD95B64A<S >?<9AF4 (5OEFDB, 7BDSKB, FBKAB) → 3 F9I-
A<K9E><9 I4D4>F9D<EF<>< (6D9@S 8BEF46><, GC4>B6>4, FD9><A7). 

 

В4@84=B 17 
1. К4><9 6B;@B:ABEF< 84ёF <ECB?P;B64A<9 IoT-84FK<>B6 8?S 46-

FB@4F<K9E>B7B CD9>D4M9A<S 6OCGE>4 CD< BF>?BA9A<< BF QF4?BA4? �D<69-
8<F9 CD<@9D. 

2. �HBD@<F9 CDBFB>B? 6IB8AB7B >BAFDB?S C4DF<< CDB8G>J<< (A4 
6O5BD: @9F4??BCDB>4F, ��, @98GE?G74) - E G>4;4A<9@ @9FB8B6, >D<F9D<96, 
D9;G?PF4FB6, ;4>?RK9A<S < CB8C<E9=. 

 



В4@84=B 18 
1. �BK9@G «CD<ASF<9 D9L9A<= A4 BEAB69 H4>FB6» 4 >?RK96B= 

CD<AJ<C 8?S D4;D45BF>< @9D CB �К-4? К4><9 <AEFDG@9AFO B59EC9K<64RF 
B5N9>F<6ABEFP 84AAOI? 

2. �DB698<F9 4A4?<; ECBEB5ABEF< CDBJ9EE4: 9E?< EC9J<H<>4J<S 
20±0.5 @@, 6O5BDBKAB9 ED98A99 = 20.1 @@, σ = 0.12 @@ 4 D4EEK<F4=F9 Cp, 
Cpk, E89?4=F9 6O6B8 < CD98?B:<F9 89=EF6<S. 

 

В4@84=B 19 
1. К4><9 CB>4;4F9?< <ECB?P;GRFES 6 @B89?SI EFQM < CMMI 8?S 

BJ9A>< CDB4>F<6ABEF< E<EF9@O >4K9EF64? '9@ «D94>F<6A4S >G?PFGD4» BF-
?<K49FES BF «CDBH<?4>F<K9E>B=»? 

2. !BEF46PF9 C?4A >BDD9>F<DGRM<I < CD98GCD9:84RM<I 89=-
EF6<= CB D9;G?PF4F4@ 6AGFD9AA97B 4G8<F4, 6OS6<6L97B A9EBBF69FEF6<9: 
«A9F CDB69D>< >BA9KAB7B <;89?<S A4 EBBF69FEF6<9 GF69D:8ёAAB@G B5D4;-
JG». 

 

В4@84=B 20 
1. К4> 5?B>K9=A @B:9F B59EC9K<FP 8B69D<9 > 8B>G@9AF4@, G8B-

EFB69DSRM<@ >4K9EF6B (C4ECBDF, E9DF<H<>4F)? К4><9 84AAO9 ?B7<K9E>< 
8B?:AO 5OFP ;4H<>E<DB64AO 6 J9CBK>9? 

2.  4;D45BF4=F9 E<EF9@G «6BDBF >4K9EF64» (quality gates) 8?S CDB-
J9EE4 D4;D45BF>< CDB7D4@@AB7B B59EC9K9A<S: QF4CO, >D<F9D<< CDBIB:89-
A<S, BF69FEF69AAO9, 8B>G@9AFO. 

 

КD<F9D<< BJ9A<64A<S >BAFDB?PAB= D45BFO: 
�J9A>4 «BF?<KAB» - D45BF4 6OCB?A9A4 CB?ABEFPR, 59; BL<5B>, E 7?G5B-

><@ CBA<@4A<9@ @4F9D<4?4, 6O6B8O B5BEAB64AO, D4EK9FO FBKAO. 
�J9A>4 «IBDBLB» - 9EFP A9;A4K<F9?PAO9 A9FBKABEF< (A4CD<@9D, 6 69-

E4I, F9D@<A4I), AB 6 J9?B@ D45BF4 ?B7<KA4 < EBBF69FEF6G9F FD95B64A<S@. 
�J9A>4 «G8B6?9F6BD<F9?PAB» - ;484A<S 6OCB?A9AO K4EF<KAB, 9EFP 

BL<5>< 6 D4EK9F4I <?< >?4EE<H<>4J<<, A98BEF4FBKA4S CDBD45BF>4 CD<@9DB6, 
AB BEAB6A4S <89S CBASFA4. 

�J9A>4 «A9G8B6?9F6BD<F9?PAB» - ;484A<S 6OCB?A9AO HBD@4?PAB, E 
7DG5O@< BL<5>4@<, BFEGFEF6G9F CBA<@4A<9 @9FB8B6 >64?<@9FD<<, D4EK9FO 
A969DAO <?< BFEGFEF6GRF. 

4. КBAFDB?PAO9 ;484A<S <?< <AO9 @4F9D<4?O, A9B5IB8<@O9 
8?S BJ9A>< ;A4A<=, G@9A<=, A46O>B6, I4D4>F9D<;GRM<I QF4CO HBD@<-
DB64A<S >B@C9F9AJ<= 6 CDBJ9EE9 BE6B9A<S B5D4;B64F9?PAB= CDB7D4@@O 

< 8<EJ<C?<AO, 6 IB89 CDB@9:GFBKAB= 4FF9EF4J<< 

�B >B@CBA9AF9 >B@C9F9AJ<= «�A4FP» 

1. �4;B6<F9 < >D4F>B BI4D4>F9D<;G=F9 >?RK96O9 QF4CO Q6B?RJ<< 
CB8IB8B6 > GCD46?9A<R >4K9EF6B@ 4 BF >BAFDB?S > TQM. К4><9 <; A<I 
A4<5B?99 64:AO 8?S 4A4?<;4 CD<K<A 89H9>FB6? 



2. �9D9K<E?<F9 < CBSEA<F9 7 <AEFDG@9AFB6 GCD46?9A<S >4K9EF6B@. 
К4><9 <; A<I <ECB?P;GRFES CD9<@GM9EF69AAB A4 QF4C9 6OS6?9A<S < 4A4-
?<;4 CD<K<A? 

3. � Kё@ EGFP CD<K<AAB-E?98EF69AAB= 8<47D4@@O («DO5<= E>9?9F»)? 
К4><9 F<CB6O9 >4F97BD<< («6M») CD<@9ASRFES CD< 4A4?<;9 CDB<;6B8-
EF69AAOI A9EBBF69FEF6<=? 

4. 'FB F4>B9 CD<E64<649@O9 (assignable) < E?GK4=AO9 CD<K<AO 64D<-
4J<<? К4> <I D4;?<K<FP E CB@BMPR >BAFDB?PAOI >4DF (GI4DF4? 

5.  4E>DB=F9 EB89D:4A<9 QF4C4 Analyze 6 @9FB8B?B7<< DMAIC (Six 
Sigma). К4><9 <AEFDG@9AFO < EF4F<EF<K9E><9 @9FB8O CD<@9ASRFES 8?S 
69D<H<>4J<< 7<CBF9; B >BDA96OI CD<K<A4I? 

6. К4>B64 EFDG>FGD4 < ?B7<>4 CDB6989A<S FMEA (PFMEA)? К4><9 
>D<F9D<< (Severity, Occurrence, Detection) <ECB?P;GRFES 8?S CD<BD<F<;4-
J<< CD<K<A? 

7. К4><9 CD<AJ<CO �!� 9001:2015 A9CBED98EF69AAB ECBEB5EF6GRF 
E<EF9@AB@G 4A4?<;G CD<K<A A9EBBF69FEF6<=? �D<698<F9 CD<@9DO <; C. 
10.2 (�9EBBF69FEF6<S < >BDD9>F<DGRM<9 89=EF6<S). 

8. � Kё@ BF?<K<9 >BDD9>F<DGRM97B 89=EF6<S BF CD98GCD9:84RM97B? 
�BK9@G �!� 9001:2015 BF>4;4?4EP BF HBD@4?PAB7B CBASF<S «CD98GCD9-
:84RM99 89=EF6<9», EBID4A<6 EGFP 6 D4@>4I D<E>-BD<9AF<DB64AAB7B 
@OL?9A<S? 

9. К4> @9FB8 «5 CBK9@G» (5 Whys) E6S;4A E CB<E>B@ >BDA96B= CD<K<-
AO? � >4><I E?GK4SI BA @B:9F 84FP ?B:AO= D9;G?PF4F?  

10. К4><9 F<CB6O9 «<EFBKA<>< 84AAOI» <ECB?P;GRFES CD< 4A4?<;9 
CD<K<A EA<:9A<S >4K9EF64 (6 F. K. :4?B5O, BFKёFO CB 5D4>G, 84AAO9 SPC, 
4G8<FO)? 

11. К4><9 6<8O 8B>G@9AF<DB64AAB= <AHBD@4J<< CB �!� 
9001:2015 (C. 7.5) A9CBED98EF69AAB D97?4@9AF<DGRF >BAFDB?P >4K9EF64 A4 
6IB89, 6 CDBJ9EE9 < A4 6OIB89? �D<698<F9 CD<@9DO. 

12. �4;B6<F9 B5S;4F9?PAO9 D4;89?O CDBFB>B?4 <ECOF4A<= 7BFB6B7B 
<;89?<S. К4><9 FD95B64A<S CD98NS6?SRFES > CB8C<ES@, 84F4@, @9FB8<>4@ 
< CD<?B:9A<S@? 

13. К4><9 FD95B64A<S CD98NS6?SRF ��!"   7.0.9732016 < ��!"   
�!� 900132015 > BHBD@?9A<R, ID4A9A<R < 4>FG4?<;4J<< 8B>G@9AFB6 CB 
>4K9EF6G? 

14. � Kё@ BF?<K<9 F9IA<K9E><I GE?B6<= ("#), EF4A84DFB6 CD98CD<-
SF<= (!"�) < D45BK<I <AEFDG>J<= CB >BAFDB?R >4K9EF64? К4> BA<  EBBFAB-
ESFES <9D4DI<K9E><? 

15. К4><9 8B>G@9AFO HBD@<DGRFES CB D9;G?PF4F4@ 6AGFD9AA97B 
4G8<F4 >BAFDB?S >4K9EF64? �C<L<F9 EFDG>FGDG BFKёF4 < CBDS8B> GF69D-
:89A<S C?4A4 >BDD9>F<DGRM<I 89=EF6<=. 

16. К4><9 @9F484AAO9 (CB?S, 4FD<5GFO) 8B?:AO EBCDB6B:84FP 
Q?9>FDBAAO= 8B>G@9AF, G8BEFB69DSRM<= >4K9EF6B (A4CD<@9D, C4ECBDF <;-
89?<S, E9DF<H<>4F EBBF69FEF6<S)? 



17. �9D9K<E?<F9 BEAB6AO9 HBD@O >BAFDB?PAB= 8B>G@9AF4J<< 6 
D4@>4I «7 <AEFDG@9AFB6 >4K9EF64» (>BAFDB?PAO9 ?<EF><, >4DFO �4D9FB, 
>BAFDB?PAO9 >4DFO). К4> BA< BHBD@?SRFES CD< 6>?RK9A<< 6 E<EF9@G 8B-
>G@9AFBB5BDBF4? 

18. К4><9 FD95B64A<S $�-63 «�5 Q?9>FDBAAB= CB8C<E<» < �D<>4;4 
�<AJ<HDO № 543 (2021) CD<@9ASRFES > Q?9>FDBAAO@ 8B>G@9AF4@, G8B-
EFB69DSRM<@ >4K9EF6B? 

19. К4><9 8B>G@9AFO D4;D454FO64RFES CD< CD<@9A9A<< @9FB8B?B-
7<< Six Sigma A4 QF4C4I Measure < Control (A4CD<@9D, SOP, Plan for 
Ongoing Control)? 

20. К4><9 D4;89?O 8B?:AO EB89D:4FP <AEFDG>J<< CB 6IB8AB@G, 
CDBJ9EEAB@G < 6OIB8AB@G >BAFDB?R, KFB5O EBBF69FEF6B64FP CD<AJ<C4@ 
«CDBJ9EEAB7B CB8IB84» < «H4>FB?B7<K9E>B7B CD<ASF<S D9L9A<=»?  

21. К4><9 CB?B:9A<S �!� 9001:2015 (G>4;4FP CGA>FO) CDS@B D9-
7?4@9AF<DGRF 89=EF6<S CB CD98BF6D4M9A<R 6OCGE>4 A9EBBF69FEF6GRM9= 
CDB8G>J<<? 

22. �4;B6<F9 < BI4D4>F9D<;G=F9 5 F<CB6 «54DP9DB6 >4K9EF64» (<A-
:9A9DAO9, CDBJ98GDAO9, K9?B69K9E><9, <AHBD@4J<BAAO9, BD74A<;4J<BA-
AO9) E CD<@9D4@< <; CDB<;6B8EF64/GE?G7. 

23. � Kё@ EGFP CDB4>F<6AB7B <AEFDG@9AF4 PFMEA? К4><9 Q?9@9A-
FO 4A4?<;4 (S, O, D) A4CDS@GR E6S;4AO E CD98BF6D4M9A<9@ A4DGL9A<= 
FD95B64A<= F9IA<K9E><I D97?4@9AFB6? 

24. К4><9 QF4CO @9FB8B?B7<< DMAIC (Six Sigma) BD<9AF<DB64AO 
A4 CD98BF6D4M9A<9, 4 A9 A4 GEFD4A9A<9? �BK9@G QF4C Control >D<F<K9A 8?S 
GEFB=K<6BEF< CDBH<?4>F<K9E><I @9D? 

25. К4><9 FD95B64A<S "  "! (A4CD<@9D, "  "! 010/2011, "  "! 
004/2011) A4>?48O64RF B5S;4F9?PAO9 B7D4A<K9A<S A4 6OCGE> CDB8G>J<<? 
К4> E<EF9@4 >4K9EF64 @B:9F B59EC9K<FP <I EB5?R89A<9 «8B» BF7DG;><?  

26. 'FB F4>B9 «J<HDB6B= QF4?BA» (digital golden sample)? К4> BA 
<ECB?P;G9FES 6 46FB@4F<;<DB64AAOI E<EF9@4I >BAFDB?S 8?S CD98BF6D4M9-
A<S BF>?BA9A<= BF GF69D:8ёAAB7B B5D4;J4? 

27. К4><9 8B>G@9AFO (>DB@9 8B7B6BD4) H<>E<DGRF FD95B64A<S ;4-
>4;K<>4 < E?G:4F BEAB64A<9@ 8?S D4;D45BF>< CDBH<?4>F<K9E><I @9D ("�, 
EC9J<H<>4J<S, CDBFB>B? EB7?4EB64A<S, 4>F GF69D:89A<S B5D4;J4)?  

28. К4><9 <; 7 CD<AJ<CB6 �!� 9001 A4<5B?99 64:AO 8?S HBD@<-
DB64A<S CDBH<?4>F<K9E>B= >G?PFGDO 6 BD74A<;4J<<? �5BEAG=F9. 

29. � Kё@ BF?<K<9 D94>F<6AOI < CDBH<?4>F<K9E><I KPI 6 GCD46?9-
A<< >4K9EF6B@? �D<698<F9 CB 2 CD<@9D4 >4:8B7B F<C4. 

30. К4><9 @9FB8O Lean (5S, EF4A84DF<;4J<S, 6<;G4?<;4J<S, Andon) 
A4CDS@GR CD9CSFEF6GRF 6B;A<>AB69A<R < CDBCGE>G A9EBBF69FEF6<= A4 
6OIB89? 

 

�B >B@CBA9AF9 >B@C9F9AJ<= «'@9FP» 



1. �B ;484AAB@G BC<E4A<R CDB5?9@O (A4CD<@9D, «K4EFO9 BL<5>< 6 
BHBD@?9A<< ;4>4;B6») CBEFDB=F9 CD<K<AAB-E?98EF69AAGR 8<47D4@@G E A9 
@9A99 K9@ 3 GDB6AS@< 69F6?9A<S 6 >4:8B= >4F97BD<<. 

2. �4 BEAB69 84AAOI B 89H9>F4I (F<C < K4EFBF4) CBEFDB=F9 8<47D4@-
@G �4D9FB < BCD989?<F9 «>D<F<K9E><9» CD<K<AO, FD95GRM<9 C9D6BBK9-
D98AB7B 4A4?<;4. 

3. �B >BAFDB?PAB= >4DF9 (CD98EF46?9AAB= 6<;G4?PAB <?< J<HDB6B) 
BCD989?<F9: EF45<?9A ?< CDBJ9EE? �EFP ?< CD<;A4>< CD<E64<649@OI CD<-
K<A? К4><9 CD46<?4 (�9EF9DA4/�9?PEBA4) ED45BF4?<? 

4. �DB698<F9 D4EKёF RPN (Risk Priority Number) 8?S ;484AAB7B BF>4;4 
6 PFMEA: S = 8, O = 5, D = 4. �D98?B:<F9 @9DO CB EA<:9A<R RPN 4 

A4CD46?9AAO9 A4 G@9APL9A<9 Occurrence < Severity. 
5. �?S 7<CBF9F<K9E>B= E<FG4J<< (A4CD<@9D, «EA<:9A<9 CDBKABEF< 

E64DAB7B L64») EHBD@G?<DG=F9 A9 @9A99 3 CDB69DS9@OI 7<CBF9; B CD<K<-
A4I < CD98?B:<F9 @9FB8 <I 69D<H<>4J<< (EF4F<EF<K9E><= F9EF, DOE, E5BD 
84AAOI). 

6. �D<@9A<F9 @9FB8 «5 CBK9@G» > CDB5?9@9: «К?<9AF CB?GK<? A9 FG 
@B89?P FB64D4». �DB89@BAEFD<DG=F9 ?B7<>G CB<E>4 >BDA96B= CD<K<AO. 

7. �4 BEAB69 84AAOI 86GI 6O5BDB> (8B < CBE?9 <;@9A9A<S F9IAB?B-
7<<) E CB@BMPR t-F9EF4 <?< ANOVA BCD989?<F9, 8BEFB69DAB ?< <;@9A<-
?BEP >4K9EF6B (GDB69AP ;A4K<@BEF< α = 0.05). 

8. �B BC<E4A<R CDBJ9EE4 (A4CD<@9D, CD<ё@>4 EODPS) 6OS6<F9 3 CB-
F9AJ<4?PAOI «FBK>< D<E>4» A9EBBF69FEF6<S < CD98?B:<F9 >BAFD@9DO E 
G>4;4A<9@: >FB, >B784, >4><@ @9FB8B@, E >4>B= 8B>G@9AF4J<9=.  

9. К4> 6O 5G89F9 89=EF6B64FP, 9E?< 8<47D4@@4 �4D9FB CB>4;O649F 
D46AB@9DAB9 D4ECD989?9A<9 89H9>FB6 («QHH9>F C?4FB»)? К4><9 L47< CB 
G7?G5?ёAAB@G 4A4?<;G 6O CD98CD<@9F9? 

10. �C<L<F9 CBE?98B64F9?PABEFP 89=EF6<= CB �!� 9001 CD< 6O-
S6?9A<< A9EBBF69FEF6<S: BF D97<EFD4J<< 8B ;4>DOF<S >BDD9>F<DGRM97B 
89=EF6<S - E 4>J9AFB@ A4 4A4?<; CD<K<A. 

11.  4;D45BF4=F9 EFDG>FGDG < EB89D:4A<9 C4ECBDF4 >4K9EF64 A4 7B-
FB6B9 <;89?<9 (CB 6O5BDG: @9I4A<K9E>4S 89F4?P, CDB7D4@@AO= @B8G?P, 
@98<J<AE>4S GE?G74), 6>?RK4S EEO?>< A4 ABD@4F<6O, @9FB8O >BAFDB?S < 
D9;G?PF4FO <ECOF4A<=. 

12. �HBD@<F9 CDBFB>B? 6IB8AB7B >BAFDB?S C4DF<< CBEF46>< 
(A4CD<@9D, @9F4??BCDB>4F <?< >B@C?9>FGRM<9 8?S �К): G>4:<F9 A4<@9-
AB64A<9, "#/��!", @9FB8O CDB69D><, >D<F9D<< CD<ё@></BF>?BA9A<S, D9-
;G?PF4FO, ;4>?RK9A<9, CB8C<E<. 

13. �B ;484AAB= >BAFDB?PAB= >4DF9 (GI4DF4 (X̄-R) CB87BFB6PF9 
BFKёF B EF45<?PABEF< CDBJ9EE4, 6>?RK4S 6O6B8 B 8BCGEF<@BEF< 6OCGE>4 
CDB8G>J<<. 

14. �84CF<DG=F9 >BAFDB?PAO= ?<EFB> (check sheet) 8?S H<>E4J<< 
F<CB6OI 89H9>FB6 A4 BC9D4J<< GC4>B6><. �5BEAG=F9 EFDG>FGDG (EFD4F<-
H<>4J<R CB E@9A4@/?<A<S@/6<84@ 89H9>FB6). 



15. �B87BFB6PF9 <AEFDG>J<R BC9D4FBD4 CB 6OCB?A9A<R >BAFDB?P-
AB= BC9D4J<< (A4CD<@9D, 6<;G4?PAO= >BAFDB?P E64DAB7B L64): QF4CO, >D<-
F9D<<, <AEFDG@9AFO, 89=EF6<S CD< 6OS6?9A<< A9EBBF69FEF6<S, D97<EFD4-
J<S. 

16. !CDB9>F<DG=F9 EFDG>FGDG Q?9>FDBAAB7B :GDA4?4 <ECOF4A<= 6 
F45?<KAB= HBD@9 (Excel/1!), 6>?RK4S CB?S 8?S 46FB@4F<K9E>B7B D4EKёF4 
% 7B8AB7B, E<7A4?<;4J<< B 6OIB89 ;4 CD989?O >BAFDB?S, HBD@<DB64A<S 
BFKёF4. 

17. �4 BEAB69 PFMEA 6O89?<F9 BC9D4J<< E 6OEB><@ RPN < D4;D4-
5BF4=F9 HBD@G >BAFDB?PAB= FBK>< (checkpoint sheet) 8?S B8AB= <; A<I 4 E 
G>4;4A<9@ K4EFBFO, @9FB84, >D<F9D<96 < BF69FEF69AAB7B. 

18. �HBD@<F9 4>F D4EE?98B64A<S A9EBBF69FEF6<S CB L45?BAG �!� 
9001: BC<E4A<9, 84F4/@9EFB, ;4FDBAGF4S CDB8G>J<S, CD<K<AO, >BDD9>F<DG-
RM<9 89=EF6<S, CB8F69D:84RM<9 8B>G@9AFO. 

19. �B87BFB6PF9 CDB9>F D4;89?4 «КBAFDB?P >4K9EF64» 6 F9IA<K9-
E>B= 8B>G@9AF4J<< A4 CDBJ9EE (A4CD<@9D, A4A9E9A<9 CB>DOF<S): QF4CO 
>BAFDB?S, C4D4@9FDO, 8BCGE><, @9FB8O, B5BDG8B64A<9, D97<EFD4J<S. 

20. �D9B5D4;G=F9 5G@4:AO= CDBFB>B? <ECOF4A<= 6 HBD@4F Q?9>-
FDBAAB7B 8B>G@9AF4, G8B6?9F6BDSRM97B FD95B64A<S@ > Э� < ID4A9A<R 
(G>4:<F9 HBD@4F, @9F484AAO9, CBDS8B> CB8C<E4A<S, 4DI<64J<<). 

21.  4;D45BF4=F9 E<EF9@G «6BDóF >4K9EF64» (quality gates) 8?S CDB-
J9EE4 CDB<;6B8EF64 @9I4A<K9E>B= 89F4?< 4 E G>4;4A<9@: QF4C4, >D<F9D<S 
CDBIB:89A<S, @9FB84 CDB69D><, BF69FEF69AAB7B, 89=EF6<S CD< A9EBBF69F-
EF6<<. 

22. �4 BEAB69 PFMEA 8?S BC9D4J<< «F9D@BB5D45BF>4» CD98?B:<F9 
A9 @9A99 3 @9D CB EA<:9A<R 69DBSFABEF< 6B;A<>AB69A<S BF>4;4 
(Occurrence), B59EC9K<64RM<I EBBF69FEF6<9 ��!". 

23. !CDB9>F<DG=F9 K9>-?<EF H<A4?PAB= CDB69D>< C9D98 BF7DG;>B=, 
BD<9AF<DGSEP A4 GE?B6<S 8B7B6BD4 (EDB><, >B@C?9>FABEFP, @4D><DB6>4, 
C4ECBDF, EBBF69FEF6<9 QF4?BAG). 

24. К4><9 C4D4@9FDO >BAFDB?PAB= >4DFO < CD46<?4 (A4CD<@9D, 2 
<; 3 FBK9> ;4 2σ) @B:AB <ECB?P;B64FP 8?S D4AA9= BEF4AB6>< CDBJ9EE4 8B 
6OIB84 ;4 CD989?O "#? �D<698<F9 D4EKёF 7D4A<J < CD<@9D E<7A4?4.  

25.  4;D45BF4=F9 <AEFDG>J<R 8?S BC9D4FBD4 CB 89=EF6<S@ CD< BF-
>?BA9A<< C4D4@9FD4 BF QF4?BA4 (A4CD<@9D, J69F CB>DOF<S) 4 6>?RK4S 
5?B><DB6>G 6OCGE>4, G698B@?9A<9, D97<EFD4J<R. 

26. �D98?B:<F9 3 <A:9A9DAOI < 2 CDBJ98GDAOI @9DO CB CD98BF-
6D4M9A<R 6OCGE>4 ��, A9 EBBF69FEF6GRM97B FD95B64A<S@ F9IA<K9E>B7B 
;484A<S < GE?B6<S@ CBEF46>< (SLA). 

27. �4 BEAB64A<< 4A4?<;4 8B7B6BD4 CBEF46>< (GE?B6<S >4K9EF64, 
E4A>J<< ;4 A9EBBF69FEF6<9) D4;D45BF4=F9 «C?4A B59EC9K9A<S EBBF69F-
EF6<S» 4 E QF4C4@<, DB?S@<, <AEFDG@9AF4@< < KPI. 

28. К4> E CB@BMPR 5S < 6<;G4?PAOI EF4A84DFB6 CD98BF6D4F<FP 
BL<5>< F<C4 «C9D9CGFO64A<S >B@C?9>FGRM<I» <?< «CDBCGE>4 BC9D4J<< 
>BAFDB?S»? �D<698<F9 >BA>D9FAO9 CD<ё@O. 



29. !BEF46PF9 CDBFB>B? 64?<84J<< CDBJ9EE4, 8B>4;O64RM<=, KFB 
BA ECBEB59A EF45<?PAB 6OCGE>4FP CDB8G>J<R 6 D4@>4I FD95B64A<= "# 
(6>?RK<F9: @9FB8, B5Nё@ 6O5BD><, >D<F9D<< CD<ё@><, ;4>?RK9A<9). 

30. �84CF<DG=F9 J<>? PDCA 8?S D4;D45BF>< CDBH<?4>F<K9E>B7B 
@9DBCD<SF<S: 6B;P@<F9 CDB5?9@G «D<E> A9EBBF69FEF6<S CB EDB>4@ CBEF46-
><» < CDBC<L<F9 L47< Plan3Do3Check3Act E 4>J9AFB@ A4 CD98BF6D4M9-
A<9. 

�B >B@CBA9AF9 >B@C9F9AJ<= «В?489FP A46O>4@<» 

1. �5BEAG=F9 6O5BD >B@5<A4J<< <AEFDG@9AFB6 (A9 @9A99 3) 8?S 4A4-
?<;4 E<EF9@AB= CD<K<AO EA<:9A<S >4K9EF64 6 EH9D9 GE?G7 (A4CD<@9D, ;4-
89D:>< 6 call-J9AFD9). �BK9@G <@9AAB QF4 >B@5<A4J<S? 

2. !D46A<F9 QHH9>F<6ABEFP FMEA < «5 CBK9@G» CD< 4A4?<;9 B8AB= < 
FB= :9 CDB5?9@O (A4CD<@9D, GF9K>4 6 GC4>B6>9). � >4><I E<FG4J<SI >4>B= 
@9FB8 CD98CBKF<F9?PA99? 

3. К4> 6O ECDB9>F<DG9F9 CDBJ9EE 4A4?<;4 CD<K<A, 9E?< 84AAO9 B 89-
H9>F4I HD47@9AF4DAO <?< A98BEFB69DAO? К4><9 4?PF9DA4F<6AO9 <EFBKA<-
>< <AHBD@4J<< < @9FB8O E5BD4 6O <ECB?P;G9F9? 

4. �D98?B:<F9 >B@C?9>E @9D CB GEFD4A9A<R >BDA96B= CD<K<AO, 6O-
S6?9AAB= >4> «A<;>4S >64?<H<>4J<S C9DEBA4?4». �5BEAG=F9: CBK9@G B5G-
K9A<9 4 A9 6E9784 8BEF4FBKA4S @9D4? К4><9 <A:9A9DAO9 < CDBJ98GDAO9 
54DP9DO 6O 8B546<F9? 

5. К4> J<HDB6O9 F9IAB?B7<< (IoT, ��) @9ASRF CB8IB8 > 4A4?<;G 
CD<K<A? �D<698<F9 CD<@9D, >B784 FD48<J<BAAO9 <AEFDG@9AFO (A4CD<@9D, 
�4D9FB) A9 ED45BF4?<, 4 4A4?<; 6D9@9AAOI DS8B6 E ML 4 6OS6<? E>DOFGR 
;46<E<@BEFP. 

6. �BK9@G 6 70% E?GK496 >BDD9>F<DGRM<9 89=EF6<S A9 GEFD4ASRF 
D94?PAGR >BDA96GR CD<K<AG? К4><9 F<C<KAO9 BL<5>< 8BCGE>4RF CD< 
4A4?<;9 (CB8@9A4 E<@CFB@4 CD<K<AB=, 7DGCCB6B9 @OL?9A<9 < 8D.)?  

7.  4;D45BF4=F9 L45?BA «�FKёF4 B5 4A4?<;9 CD<K<A < @9D4I CB 
GEFD4A9A<R», EBBF69FEF6GRM<= FD95B64A<S@ �!� 9001 < 6AGFD9AA<@ 
EF4A84DF4@ >B@C4A<<. К4><9 D4;89?O B5S;4F9?PAO 8?S B59EC9K9A<S CDB-
E?9:<649@BEF< < QHH9>F<6ABEF<? 

8. К4> 6O B59EC9K<F9 6B6?9KёAABEFP @9:HGA>J<BA4?PAB= >B@4A8O 6 
4A4?<; CD<K<A? К4><9 DB?< (BC9D4FBD, F9IAB?B7, QA-<A:9A9D, @9A98:9D 
CB >4K9EF6G) < <AEFDG@9AFO (@B;7B6B= LFGD@, H4E<?<F4J<S) <ECB?P;G9F9?  

9. �5BEAG=F9 A9B5IB8<@BEFP EF4A84DF<;4J<< @9FB8B6 4A4?<;4 CD<-
K<A 6AGFD< BD74A<;4J<<. К4><9 D<E>< 6B;A<>4RF CD< «E4@B89SF9?PABEF<» 
CB8D4;89?9A<=? 

10. К4> 6O 5G89F9 BJ9A<64FP QHH9>F<6ABEFP CD98?B:9AAOI @9D CB 
GEFD4A9A<R CD<K<A? К4><9 >B?<K9EF69AAO9 < >4K9EF69AAO9 >D<F9D<< 

(KPI, 4G8<F, CB6FBDAO= 4A4?<;) 6O 6O59D9F9 < CBK9@G? 

11. �5BEAG=F9 6O5BD HBD@4F4 (PDF/A, XML, EDI, QR-C4ECBDF) 
8?S Q?9>FDBAAB7B 8B>G@9AF4, G8BEFB69DSRM97B >4K9EF6B, 6 ;46<E<@BEF< BF 
BFD4E?< (@4L<ABEFDB9A<9, H4D@4J96F<>4, �"). К4><9 D<E>< E6S;4AO E A9-
CD46<?PAO@ 6O5BDB@? 



12. К4> B59EC9K<FP CDBE?9:<649@BEFP: BF :4?B5O >?<9AF4 → 4>F4 
A9EBBF69FEF6<S → CDBFB>B?4 <ECOF4A<= → >BDD9>F<DGRM97B 89=EF6<S? 
�D98?B:<F9 E<EF9@G AG@9D4J<<, EEO?B> < 4DI<6<DB64A<S. 

13.  4;D45BF4=F9 >BAJ9CJ<R J<HDB6B7B C4ECBDF4 >4K9EF64 <;89?<S 
6 QMS 4.0: >4><9 84AAO9 <; IoT, ERP, ?45BD4FBD<< 8B?:AO 6 A97B 6IB-
8<FP? К4> B59EC9K<FP A9<;@9AABEFP < RD<8<K9E>GR ;A4K<@BEFP? 

14. �BK9@G GA<H<>4J<S L45?BAB6 >BAFDB?PAB= 8B>G@9AF4J<< 
64:A4 8?S QHH9>F<6ABEF< !�К? �D<698<F9 CD<@9D, >B784 A9EB7?4EB64A-
ABEFP HBD@ CD<69?4 > BL<5>4@ 6 <AF9DCD9F4J<< D9;G?PF4FB6. 

15. К4> 6O BD74A<;G9F9 4>FG4?<;4J<R (D96<;<R) 8B>G@9AF4J<< CB 
>BAFDB?R CD< <;@9A9A<< F9IA<K9E><I GE?B6<=, ��!" <?< FD95B64A<= ;4-
>4;K<>4? �C<L<F9 workflow GF69D:89A<S < 6A98D9A<S <;@9A9A<=. 

16. !D46A<F9 CB8IB8O > 8B>G@9AF<DB64A<R >BAFDB?S >4K9EF64 6 
�!� 9001, ��!"   < BFD4E?96OI EF4A84DF4I (A4CD<@9D, AS9100, ISO 
13485). � Kё@ BEAB6AO9 D4;?<K<S 6 FD95B64A<SI > CDBFB>B?4@ < ;4C<ES@?  

17. К4> �� < NLP (B5D45BF>4 9EF9EF69AAB7B S;O>4) @B7GF 46FB@4-
F<;<DB64FP CB87BFB6>G BFKёFB6 CB >4K9EF6G A4 BEAB69 A9EFDG>FGD<DB64A-
AOI 84AAOI (A4CD<@9D, <A:9A9DAOI ;4@9K4A<=, ?45BD4FBDAOI 6O6B8B6)?  

18. �D98?B:<F9 4DI<F9>FGDG 98<AB= E<EF9@O 8B>G@9AFBB5BDBF4 
CB >4K9EF6G (BF CBEF46M<>4 8B >?<9AF4), <AF97D<DB64AAGR E QMS, ERP < 
LIMS. К4><9 <AF9DH9=EO < EF4A84DFO B5@9A4 (API, XML-EI9@O) 6O <E-
CB?P;G9F9? 

19. К4><9 D<E>< 6B;A<>4RF CD< C9D984K9 Q?9>FDBAAOI 8B>G@9AFB6 
B >4K9EF69 CB J9CBK>9 CBEF46B> (CBEF46M<> → CDB<;6B8<F9?P → ;4>4;-
K<>)? К4> <I @<A<@<;<DB64FP E CB@BMPR 5?B>K9=A4 <?< 8B69D9AAOI E9D-
6<EB6? 

20. �5BEAG=F9 A9B5IB8<@BEFP 6>?RK9A<S 6 8B>G@9AF4J<R CB >BA-
FDB?R >D<F9D<96 CD<ASF<S D9L9A<= A4 BEAB69 84AAOI (A4CD<@9D, CD46<?4 
BEF4AB64 CB SPC). �BK9@G HBD@4?PA4S H<>E4J<S QF<I CD46<? EA<:49F 
EG5N9>F<6ABEFP? 

21. �5BEAG=F9 6O5BD 4DI<F9>FGDO «CDBH<?4>F<K9E>B= E<EF9@O 
>4K9EF64» 8?S 6OEB>BD<E>B6B= BFD4E?< (A4CD<@9D, @98<J<A4, 46<4EFDB9-
A<9): >4><9 <AEFDG@9AFO (FMEA, SPC, J<HDB6B= 86B=A<>) < CBK9@G 
8B?:AO 5OFP <AF97D<DB64AO? 

22. К4> B59EC9K<FP, KFB5O FD95B64A<S 8B7B6BD4 A9 «CBF9DS?<EP» 
@9:8G RD<8<K9E><@ BF89?B@ < CDB<;6B8EF6B@? �D98?B:<F9 E>6B;AB= 
CDBJ9EE BF EB7?4EB64A<S >BAFD4>F4 8B >BAFDB?PAB= FBK>< 6 J9I9.  

23. !D46A<F9 QHH9>F<6ABEFP «:ёEF><I» (46FB@4F<K9E><9 5?B><-
DB6><) < «7<5><I» (B5GK9A<9, EF4A84DFO) 54DP9DB6. � >4><I E<FG4J<SI >4-
>B= F<C CD98CBKF<F9?9A? �D<698<F9 CD<@9DO. 

24. К4> J<HDB6<;4J<S (IoT + ERP + QMS) CB;6B?S9F 46FB@4F<K9-
E>< 5?B><DB64FP BF7DG;>G CD< A9EBBF69FEF6<<? �C<L<F9 workflow: 84FK<> 
→ ED46A9A<9 E J<HDB6O@ QF4?BAB@ → EF4FGE 6 ERP → IB?8 A4 BF7DG;>G.  



25. �BK9@G 6 80% E?GK496 CDBH<?4>F<K9E><9 @9DO «ED454FO64RF» 
?<LP >D4F>B6D9@9AAB? К4><9 E<EF9@AO9 H4>FBDO (@BF<64J<S, KPI, >G?P-
FGD4) A9B5IB8<@B <;@9A<FP 8?S GEFB=K<6BEF<? 

26.  4;D45BF4=F9 EFD4F97<R CD98BF6D4M9A<S A9EBBF69FEF6<= 6 
GE?B6<SI K4EFOI <;@9A9A<= FD95B64A<= ;4>4;K<>4 (7<5><9 >BAFD4>FO, 
Agile-GE?G7<). К4> EBID4ASFP >BAFDB?P CD< 8<A4@<>9? 

27. К4> <ECB?P;B64A<9 J<HDB6B7B 86B=A<>4 A4 QF4C9 CDB9>F<DB64-
A<S < 64?<84J<< CB;6B?S9F 74D4AF<DB64FP EBBF69FEF6<9 <;89?<S "# 8B ;4-
CGE>4 D94?PAB7B CDB<;6B8EF64? 

28. �5BEAG=F9 A9B5IB8<@BEFP 6>?RK9A<S 6 8B7B6BDO CBEF46B> 
>D<F9D<96 BJ9A>< QHH9>F<6ABEF< CDBH<?4>F<K9E><I @9D (A4CD<@9D, 8B?S 
C9D9I64FB6 8B BF7DG;><). К4> QFB 6?<S9F A4 C4DFAёDE><9 BFABL9A<S? 

29. К4><9 D<E>< 6B;A<>4RF CD< <;5OFBKAB= CDBH<?4>F<>9 (KD9;-
@9DAO= >BAFDB?P, CBF9D<)? К4> A4=F< 54?4AE @9:8G «AG?96O@ 5D4>B@» < 
Q>BAB@<K9E>B= QHH9>F<6ABEFPR? 

30. �D98?B:<F9 @B89?P BJ9A>< ;D9?BEF< «CDBH<?4>F<K9E>B= >G?P-
FGDO» BD74A<;4J<< (A4 BEAB69 CMMI/EFQM): GDB6A< BF «D94>F<6AB=» 8B 
«CDB7AB;<DGRM9=», E 8<47ABEF<K9E><@< CD<;A4>4@< < KPI. 

5. М9FB8<K9E><9 @4F9D<4?O, BCD989?SRM<9 CDBJ98GDO BJ9A<-
64A<S ;A4A<=, G@9A<=, A46O>B6, I4D4>F9D<;GRM<I QF4CO HBD@<DB64-
A<S >B@C9F9AJ<= 6 CDBJ9EE9 BE6B9A<S 8<EJ<C?<AO, 6 IB89 CDB@9:GFBK-
AB= 4FF9EF4J<< 

�9FB8<K9E><9 @4F9D<4?O, BCD989?SRM<9 CDBJ98GDO BJ9A<64A<S ;A4-
A<=, G@9A<=, A46O>B6, I4D4>F9D<;GRM<I QF4CO HBD@<DB64A<S >B@C9F9AJ<=, 
D4;D45BF4AO >4H98DB= A4 BEAB69 CB8IB84 �.�. �9EC4?P>B. �484A<S HBA84 
BJ9ABKAOI ED98EF6 CD98EF46?9AO 6 FD9I 6;4<@BE6S;4AAOI 5?B>4I. 

�9D6O= 5?B>  3  ;484A<S A4 GDB6A9 «;A4FP», 6 >BFBDOI BK96<89A ECB-
EB5 D9L9A<S, GE6B9AAO= EFG89AFB@ CD< <;GK9A<< 8<EJ<C?<AO. �484A<S QFB7B 
5?B>4 6OS6?SRF 6 BEAB6AB@ ;A4A<96O= >B@CBA9AF CB 8<EJ<C?<A9 < BJ9A<-
64RFES CB 5<A4DAB= L>4?9 «CD46<?PAB-A9CD46<?PAB». 

ВFBDB= 5?B>  3 ;484A<S A4 GDB6A9 «;A4FP» < «G@9FP», 6 >BFBDOI A9F 
S6AB7B G>4;4A<S A4 ECBEB5 6OCB?A9A<S, < EFG89AF 8?S <I D9L9A<S E4@BEFBS-
F9?PAB 6O5<D49F B8<A <; <;GK9AAOI ECBEB5B6. �484A<S 84AAB7B 5?B>4 CB;6B-
?SRF BJ9A<FP A9 FB?P>B ;A4A<S CB 8<EJ<C?<A9, AB < G@9A<S CB?P;B64FPES 
<@< CD< D9L9A<< EF4A84DFAOI, F<CB6OI ;484K.  9;G?PF4FO 6OCB?A9A<S QFB7B 
5?B>4 BJ9A<64RFES E GK9FB@ K4EF<KAB CD46<?PAB 6OCB?A9AAOI ;484A<=. 

&D9F<= 5?B>  3 ;484A<S A4 GDB6A9 «;A4FP», «G@9FP», «6?489FP». �A 
CD98EF46?9A >9=E-;484A<S@<, EB89D:4A<9 >BFBDOI CD98CB?4749F <ECB?P;B64-
A<9 >B@C?9>E4 G@9A<= < A46O>B6, 8?S FB7B KFB5O EFG89AF @B7 E4@BEFBSF9?P-
AB E>BAEFDG<DB64FP ECBEB5 D9L9A<S, >B@5<A<DGS <;69EFAO9 9@G ECBEB5O < 
CD<6?9>4S ;A4A<S <; D4;AOI 8<EJ<C?<A. К9=E-;484A<9 CD98EF46?S9F EB5B= 
GK95AB9 ;484A<9, EBEFBSM99, >4> CD46<?B, <; BC<E4A<S D94?PAB= CD4>F<K9-
E>B= E<FG4J<< <?< E<FG4J<<, CD<5?<:9AAB= > CD4>F<>9. �OCB?A9A<9 EFG89A-
FB@ >9=E-;484A<= FD95G9F D9L9A<S CBEF46?9AAB= CDB5?9@O (E<FG4J<<) 6 J9-



?B@ < CDBS6?9A<S G@9A<S 4A4?<;<DB64FP >BA>D9FAGR <AHBD@4J<R, CDBE?9-
:<64FP CD<K<AAB-E?98EF69AAO9 E6S;<, 6O89?SFP >?RK96O9 CDB5?9@O < @9FB-
8O <I D9L9A<S. � BF?<K<9 BF C9D6OI 86GI 5?B>B6 ;484A<S FD9FP97B 5?B>4 AB-
ESF <AF97D4?PAO= (summative) I4D4>F9D < CB;6B?SRF HBD@<DB64FP A9FD48<-
J<BAAO= ECBEB5 @OL?9A<S, I4D4>F9DAO= < A9B5IB8<@O= 8?S EB6D9@9AAB7B 
K9?B69>4.  9L9A<9 EFG89AF4@< CB8B5AB7B DB84 A9EF4A84DFAOI CD4>F<>B-

BD<9AF<DB64AAOI ;484A<= E6<89F9?PEF6G9F B EF9C9A< 6?<SA<S CDBJ9EE4 <;G-
K9A<S 8<EJ<C?<AO A4 HBD@<DB64A<9 G EFG89AFB6 B5M9>G?PFGDAOI < CDBH9E-
E<BA4?PAOI >B@C9F9AJ<= 6 EBBF69FEF6<< E FD95B64A<S@< $��!. 

�J9A<64A<9 ;A4A<=, G@9A<=, A46O>B6, I4D4>F9D<;GRM<I QF4CO HBD@<-
DB64A<S >B@C9F9AJ<=, BEGM9EF6?S9FES E CB@BMPR E?98GRM9= @B89?< BJ9A-
>< 6OCB?A9A<S F<CB6OI ;484A<= < CD4>F<>B-BD<9AF<DB64AAOI ;484K, >BFBD4S 
CB;6B?S9F GEF4AB6<FP EBBF69FEF6<9 @9:8G D9;G?PF4FB@ 6OCB?A9A<S ;484A<= 
$�! B5GK4RM<@ES (EFG89AFB@) < GDB6A9@ B5GK9AABEF< CB L>4?9 BJ9A<64-
A<S (F45?<J4 4). 

"45?<J4 4 3 �B89?P BJ9A>< 6OCB?A9A<S ;484A<= $�! 

&<HDB6B9 
6OD4:9A<9 

!?B69EAB9 
6OD4:9A<9 �C<E4A<9 

5 �F?<KAB 

(;4KF9AB) 
6E9EFBDBAA99, E<EF9@4F<K9E>B9 < 7?G5B>B9 ;A4A<9 
GK95AB7B @4F9D<4?4, G@9A<9 E6B5B8AB 6OCB?ASFP 
CD4>F<K9E><9 ;484A<S, CD98GE@BFD9AAO9 CDB7D4@-
@B=, GE6B<6L<= BEAB6AGR ?<F9D4FGDG < ;A4>B@O= 
E 8BCB?A<F9?PAB= ?<F9D4FGDB=, D9>B@9A8B64AAB= 
CDB7D4@@B= 

4 %BDBLB 

(;4KF9AB) 
CB?AB9 ;A4A<9 GK95AB7B @4F9D<4?4, GEC9LAB 6O-
CB?AS9F CD98GE@BFD9AAO9 6 CDB7D4@@9 CD4>F<K9-
E><9 ;484A<S, GE6B<? BEAB6AGR ?<F9D4FGDG, D9>B-
@9A8B64AAGR 6 CDB7D4@@9, ECBEB59A > E4@BEFBS-
F9?PAB@G CBCB?A9A<R < B5AB6?9A<R ;A4A<= < 
G@9A<= 6 IB89 84?PA9=L9= GK95AB= D45BFO < CDB-
H9EE<BA4?PAB= 89SF9?PABEF< 

3 #8B6?9F6B-
D<F9?PAB 

(;4KF9AB) 

;A4A<S BEAB6AB7B GK95AB-CDB7D4@@AB7B @4F9D<4?4 
6 B5N9@9, A9B5IB8<@B@ 8?S 84?PA9=L9= GK95O < 
CD98EFBSM9= D45BFO CB EC9J<4?PABEF<, 6OCB?AS9F 
CD4>F<K9E><9 ;484A<S, CD98GE@BFD9AAO9 CDB7D4@-
@B=, ;A4>B@ E BEAB6AB= ?<F9D4FGDB=, D9>B@9A8B-
64AAB= CDB7D4@@B=, AB 8BCGE>49F CB7D9LABEF< 6 
BF69F9 < CD< 6OCB?A9A<< ;484A<=, B5?484S CD< 

QFB@ A9B5IB8<@O@< ;A4A<S@< 8?S <I GEFD4A9A<S 
CB8 DG>B6B8EF6B@ CD9CB8464F9?S 

2 �9G8B6?9-
F6BD<F9?PAB 

(A9 ;4KF9AB) 

CDB59?O 6 ;A4A<SI BEAB6AB7B GK95AB-

CDB7D4@@AB7B @4F9D<4?4, 8BCGM9A<9 EFG89AFB@  
CD<AJ<C<4?PAOI BL<5B> 6 6OCB?A9A<< CD98G-
E@BFD9AAOI CDB7D4@@B= ;484A<=. К4> CD46<?B, 
BJ9A>4 "A9G8B6?9F6BD<F9?PAB" EF46<FES EFG89AF4@, 



>BFBDO9 A9 @B7GF CDB8B?:<FP B5GK9A<9 <?< CD<-
EFGC<FP > CDBH9EE<BA4?PAB= 89SF9?PABEF< CB 
B>BAK4A<< 6G;4 59; 8BCB?A<F9?PAOI ;4ASF<= CB 
EBBF69FEF6GRM9= 8<EJ<C?<A9. 

 

�4AA4S @B89?P, S6?SSEP EFG89AFBJ9AFD<DB64AAB=, CB;6B?S9F EHB>GE<-
DB64FP 6A<@4A<9 A4 D9;G?PF4F4I >4:8B7B BF89?PAB7B EFG89AF4. �D98?B:9A-
AO9 CB>4;4F9?< BJ9A>< D9;G?PF4FB6 B5GK9A<S CB;6B?SRF E89?4FP 6O6B8O B5 
GDB6A9 B5GK9AABEF< >4:8B7B BF89?PAB7B EFG89AF4 < 84FP 9@G D9>B@9A84J<< 
8?S 84?PA9=L97B GEC9LAB7B CDB86<:9A<S 6 B5GK9A<<. 

�D98?B:9AAO= HBA8 BJ9ABKAOI ED98EF6 @B:9F 5OFP <ECB?P;B64A 8?S 
BJ9A>< D9;G?PF4FB6 B5GK9A<S BF89?PAB7B EFG89AF4, 4 F4>:9 8?S 6O5BD>< EFG-
89AFB6 A4CD46?9A<S CB87BFB6><. 

 

 


		2025-12-11T06:18:50+0000




