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1 "�Щ�� #"�"��!�3 

 

#@>3@0<<0 ?>43>B>2:8 =0CG=KE :04@>2 2 0A?8@0=BC@5 (40;55 – 
?@>3@0<<0 0A?8@0=BC@K) @50;87C5<0O 2 D545@0;L=>< 3>AC40@AB25==>< 
1N465B=>< =0CG=>< CG@5645=88 «�=AB8BCB =5DB5E8<88 8 :0B0;870 – 
>1>A>1;5==>5 AB@C:BC@=>5 ?>4@0745;5=85 (545@0;L=>3> 3>AC40@AB25==>3> 
1N465B=>3> =0CG=>3> CG@5645=8O 'D8<A:>3> D545@0;L=>3> 
8AA;54>20B5;LA:>3> F5=B@0 $>AA89A:>9 0:045<88 =0C:» (40;55 – �!� '(�* 
$�!) ?> =0CG=>9 A?5F80;L=>AB8 1.4.14. �8=5B8:0 8 :0B0;87, 
?@54CA<>B@5==>9 =><5=:;0BC@>9 =0CG=KE A?5F80;L=>AB59, 2:;NG05B 2 A51O 
:><?;5:B 4>:C<5=B>2, 2 :>B>@KE >?@545;5=K B@51>20=8O : @57C;LB0B0< 55 
>A2>5=8O.  

*5;O<8 ?@>3@0<<K 0A?8@0=BC@K O2;ONBAO: 
- A>740=85 0A?8@0=B0< CA;>289 4;O ?@8>1@5B5=8O, =5>1E>48<>3> 4;O 
?@>D5AA8>=0;L=>9 45OB5;L=>AB8, C@>2=O 7=0=89, C<5=89, =02K:>2, >?KB0 
45OB5;L=>AB8 8 ?>43>B>2:8 : 70I8B5 =0CG=>-:20;8D8:0F8>==>9 @01>BK 
(40;55 !�$) =0 A>8A:0=85 CG5=>9 AB5?5=8 :0=4840B0 =0C:; 
- ?>43>B>2:0 =0CG=KE :04@>2 2KAH59 :20;8D8:0F88, >1;040NI8E 
A?>A>1=>ABLN A>74020BL 8 ?5@54020BL =>2K5 7=0=8O; 
- D>@<8@>20=85 <>45;8 ?@>D5AA8>=0;L=>-;8G=>AB=>3> @>AB0, 2KA>:>9 
?@>D5AA8>=0;L=>9 :C;LBC@K =0CG=>-8AA;54>20B5;LA:>9 45OB5;L=>AB8 
1C4CI8E A?5F80;8AB>2 2KAH59 :20;8D8:0F88. 
#@>3@0<<0 0A?8@0=BC@K, @07@010BK205<0O 2 A>>B25BAB288 A 

D545@0;L=K<8 3>AC40@AB25==K<8 B@51>20=8O<8 (40;55 – (�&), 2:;NG05B 2 
A51O =0CG=K9 :><?>=5=B, >1@07>20B5;L=K9 :><?>=5=B 8 8B>3>2CN 
0BB5AB0F8N. 

#@>3@0<<0 0A?8@0=BC@K >ACI5AB2;O5BAO =0 3>AC40@AB25==>< O7K:5 – 
@CAA:><. 

#@>F5AA >A2>5=8O ?@>3@0<<K 0A?8@0=BC@K @0745;O5BAO =0 3>40 
>1CG5=8O. "A2>5=85 ?@>3@0<<K 0A?8@0=BC@K 2 '(�* $�! >ACI5AB2;O5BAO 2 
>G=>9 D>@<5. 

%@>: >A2>5=8O ?@>3@0<<K 0A?8@0=BC@K ?> =0CG=K< A?5F80;L=>ABO< 
>?@545;O5BAO A>3;0A=> ?@8;>65=8N : (�& 8 A>AB02;O5B 4 3>40.  

� A@>: ?>;CG5=8O 2KAH53> >1@07>20=8O ?> ?@>3@0<<5 0A?8@0=BC@K =5 
2:;NG05BAO 2@5<O =0E>645=8O, >1CG0NI53>AO 2 0:045<8G5A:>< >B?CA:5, 2 
>B?CA:5 ?> 15@5<5==>AB8 8 @>40<, >B?CA:5 ?> CE>4C 70 @515=:>< 4> 
4>AB865=8O 2>7@0AB0 B@5E ;5B. 

#@8 >A2>5=88 ?@>3@0<<K 0A?8@0=BC@K 8=20;840<8 8 ;8F0<8 A 
>3@0=8G5==K<8 2>7<>6=>ABO<8 74>@>2LO '(�* $�! 2?@025 ?@>4;8BL A@>: 
>A2>5=8O 40==>9 ?@>3@0<<K =5 1>;55 G5< =0 >48= 3>4. 

� @0<:0E >A2>5=8O ?@>3@0<<K 0A?8@0=BC@K 0A?8@0=B ?>4 
@C:>2>4AB2>< =0CG=>3> @C:>2>48B5;O >ACI5AB2;O5B =0CG=CN 45OB5;L=>ABL A 
F5;LN ?>43>B>2:8 48AA5@B0F88 : 70I8B5.  
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#>43>B>2:0 48AA5@B0F88 : 70I8B5 2:;NG05B 2 A51O 2K?>;=5=85 
8=48284C0;L=>3> ?;0=0 =0CG=>9 45OB5;L=>AB8, =0?8A0=85, >D>@<;5=85 8 
?@54AB02;5=85 48AA5@B0F88 4;O ?@>E>645=8O 8B>3>2>9 0BB5AB0F88. 

� @0<:0E >ACI5AB2;5=8O =0CG=>-8AA;54>20B5;LA:>9 45OB5;L=>AB8 
0A?8@0=B:  

- @5H05B 7040GC, 8<5NICN 7=0G5=85 4;O @0728B8O >1;0AB8 :8=5B8:8 8 
:0B0;870;  

- @07@010BK205B =0CG=> >1>A=>20==K5 B5E=8G5A:85, B5E=>;>38G5A:85 
8;8 8=K5 @5H5=8O 8 @07@01>B:8, 8<5NI85 ACI5AB25==>5 7=0G5=85 4;O 
AB@0=K.  
#@8 @50;870F88 ?@>3@0<<K 0A?8@0=BC@K '(�* $�! >:07K205B 

A>459AB285 0A?8@0=B0< 2 ?>@O4:5, CAB0=>2;5==K< ;>:0;L=K< 0:B><, 2 
=0?@02;5=88 0A?8@0=B>2 4;O CG0AB8O 2 =0CG=KE <5@>?@8OB8OE, AB068@>2:0E, 
?@>3@0<<0E <>18;L=>AB8 8 B.4.  

 

2 !"$ �&��!"-#$��"�"� "��%#�+�!�� #$"�$�  / 
�%#�$�!&'$/ 

 

#@>3@0<<0 0A?8@0=BC@K @07@01>B0=0 2 A>>B25BAB288 A> A;54CNI8<8 
=>@<0B82=K<8 4>:C<5=B0<8: 

- (545@0;L=K9 70:>= >B 29 45:01@O 2012 3. № 273-(� «"1 >1@07>20=88 
2 $>AA89A:>9 (545@0F88». 

- 'AB02 '(�* $�!. 
- #>@O4>: ?@85<0 =0 >1CG5=85 ?> >1@07>20B5;L=K< ?@>3@0<<0< 

2KAH53> >1@07>20=8O – ?@>3@0<<0< ?>43>B>2:8 =0CG=KE 8 =0CG=>-
?5403>38G5A:8E :04@>2 2 0A?8@0=BC@5, CB25@645==K9 ?@8:07>< 
 8=8AB5@AB20 >1@07>20=8O 8 =0C:8 $>AA89A:>9 (545@0F88 >B 06 023CAB0 
2021 3. № 721. 

- #>;>65=85 > ?>43>B>2:5 =0CG=KE 8 =0CG=>-?5403>38G5A:8E :04@>2 
2 0A?8@0=BC@5 (04JN=:BC@5), CB25@645==>5 #>AB0=>2;5=85< 

#@028B5;LAB20 $>AA89A:>9 (545@0F88 >B 30.11.2021 3. № 2122. 
- (545@0;L=K5 3>AC40@AB25==K5 B@51>20=8O : AB@C:BC@5 ?@>3@0<< 

?>43>B>2:8 =0CG=KE 8 =0CG=>-?5403>38G5A:8E :04@>2 2 0A?8@0=BC@5 
(04JN=:BC@5), CA;>28O< 8E @50;870F88, A@>:0< >A2>5=8O MB8E ?@>3@0<< 
A CG5B>< @07;8G=KE D>@< >1CG5=8O, >1@07>20B5;L=KE B5E=>;>389 
8 >A>15==>AB59 >B45;L=KE :0B53>@89 0A?8@0=B>2 (04JN=:B>2), 
CB25@645==K5 ?@8:07><  8=8AB5@AB20 =0C:8 8 2KAH53> >1@07>20=8O 
$>AA89A:>9 (545@0F88 >B 20.10.2021 3. № 951. 

- !><5=:;0BC@0 =0CG=KE A?5F80;L=>AB59, ?> :>B>@K< ?@8AC640NBAO 
CG5=K5 AB5?5=8, CB25@645==0O ?@8:07><  8=8AB5@AB20 =0C:8 8 2KAH53> 
>1@07>20=8O $>AA89A:>9 (545@0F88 >B 24.02.2021 3. № 118 (2 @54. "B 
27.09.2021 3.). 

- #>@O4>: ?@8:@5?;5=8O ;8F 4;O A40G8 :0=4840BA:8E M:70<5=>2, A40G8 
:0=4840BA:8E M:70<5=>2 8 8E ?5@5G=O (A 87<5=5=8O<8, 2=5A5==K<8 
?@8:07><  8=>1@=0C:8 $>AA88 >B 05.08.2021 3. № 712). 
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- #>@O4>: 8 A@>: ?@8:@5?;5=8O : >1@07>20B5;L=K< >@30=870F8O< 
2KAH53> >1@07>20=8O, >1@07>20B5;L=K< >@30=870F8O< 4>?>;=8B5;L=>3> 
?@>D5AA8>=0;L=>3> >1@07>20=8O 8 =0CG=K< >@30=870F8O< 
4;O ?>43>B>2:8 48AA5@B0F88 =0 A>8A:0=85 CG5=>9 AB5?5=8 :0=4840B0 
=0C: 157 >A2>5=8O ?@>3@0<<K ?>43>B>2:8 =0CG=KE 8 =0CG=>-
?5403>38G5A:8E :04@>2 2 0A?8@0=BC@5 (04JN=:BC@5), CB25@645==K9 
?@8:07><  8=8AB5@AB20 =0C:8 8 2KAH53> >1@07>20=8O $>AA89A:>9 
(545@0F88 >B 13.10.2021 3. № 942. 

- #>@O4>: >@30=870F88 8 >ACI5AB2;5=8O >1@07>20B5;L=>9 
45OB5;L=>AB8 ?> ?@>3@0<<0< 2KAH53> >1@07>20=8O – ?@>3@0<<0< 

?>43>B>2:8 =0CG=>-?5403>38G5A:8E :04@>2 2 0A?8@0=BC@5 (04JN=:BC@5), 
CB25@645==K9 ?@8:07><  8=>1@=0C:8 $>AA88 >B 19 =>O1@O 2013 3. № 
1259 (@54. >B 17.08.2020 3.). 

- �=K5 =>@<0B82=K5 ?@02>2K5 0:BK  8=8AB5@AB20 =0C:8 8 2KAH53> 
>1@07>20=8O $>AA89A:>9 (545@0F88. 

- �>:0;L=K5 0:BK '(�* $�! >B=>A8B5;L=> >ACI5AB2;5=8O 
>1@07>20B5;L=>9 45OB5;L=>AB8 ?> ?@>3@0<<0< 2KAH53> >1@07>20=8O – 
?@>3@0<<0< ?>43>B>2:8 =0CG=KE 8 =0CG=>-?5403>38G5A:8E :04@>2 2 
0A?8@0=BC@5. 

 

3 %&$'�&'$� #$"�$�  / �%#�$�!&'$/ 

 

#@>3@0<<0 0A?8@0=BC@K 2:;NG05B 2 A51O =0CG=K9 :><?>=5=B, 
>1@07>20B5;L=K9 :><?>=5=B, 0 B0:65 8B>3>2CN 0BB5AB0F8N. 

%B@C:BC@0 ?@>3@0<<K 0A?8@0=BC@K: 
 

N !4<@9AB64A<9 >B@CBA9AFB6 CDB7D4@@O 4EC<D4AFGDO (48NRA>FGDO) < <I 
%BEF46?SRM<I 

1 !0CG=K9 :><?>=5=B 
1.1 !0CG=0O 45OB5;L=>ABL, =0?@02;5==0O =0 ?>43>B>2:C 48AA5@B0F88 : 70I8B5   
1.2 #>43>B>2:0 ?C1;8:0F89 8(8;8) 70O2>: =0 ?0B5=BK =0 87>1@5B5=8O, ?>;57=K5 

<>45;8, ?@><KH;5==K5 >1@07FK, A5;5:F8>==K5 4>AB865=8O, A2845B5;LAB20 > 
3>AC40@AB25==>9 @538AB@0F88 ?@>3@0<< 4;O M;5:B@>==KE 2KG8A;8B5;L=KE <0H8=, 
107 40==KE, B>?>;>389 8=B53@0;L=KE <8:@>AE5< 

1.3 #@><56CB>G=0O 0BB5AB0F8O ?> MB0?0< 2K?>;=5=8O =0CG=>3> 8AA;54>20=8O 
2 "1@07>20B5;L=K9 :><?>=5=B 
2.1 �8AF8?;8=K (<>4C;8), 2 B>< G8A;5 M;5:B82=K5, D0:C;LB0B82=K5 48AF8?;8=K 

(<>4C;8) (2 A;CG05 2:;NG5=8O 8E 2 ?@>3@0<<C 0A?8@0=BC@K (04JN=:BC@K) 8(8;8) 
=0?@02;5==K5 =0 ?>43>B>2:C : A40G5 :0=4840BA:8E M:70<5=>2) 

2.2 #@0:B8:0 
2.3 #@><56CB>G=0O 0BB5AB0F8O ?> 48AF8?;8=0< (<>4C;O<) 8 ?@0:B8:5 
3 �B>3>20O 0BB5AB0F8O 

 

3.1 !4GKAO= >B@CBA9AF CDB7D4@@O 4EC<D4AFGDO 

!0CG=K9 :><?>=5=B ?@>3@0<<K 0A?8@0=BC@K 2:;NG05B:  
- =0CG=CN 45OB5;L=>ABL, =0?@02;5==CN =0 ?>43>B>2:C 48AA5@B0F88 =0 

A>8A:0=85 =0CG=>9 AB5?5=8 :0=4840B0 E8<8G5A:8E =0C: : 70I8B5; 
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- ?>43>B>2:C ?C1;8:0F89, 2 :>B>@KE 87;030NBAO >A=>2=K5 =0CG=K5 
@57C;LB0BK 48AA5@B0F88 =0 0:BC0;L=CN B5<C 2 >1;0AB8 8AA;54>20=8O 
:8=5B8:8 8 2KOA=5=8O <5E0=87<>2 E8<8G5A:8E ?@52@0I5=89 2 
:0B0;8B8G5A:8E ?@>F5AA0E ?5@5@01>B:8 >@30=8G5A:>3> AK@LO, 0 B0:65 2 
>1;0AB8 87CG5=8O 8 @07@01>B:8 :0B0;870B>@>2 4;O =8E, 2 @5F5=78@C5<KE 
=0CG=KE 8740=8OE, 2 ?@8@02=5==KE : =8< =0CG=KE 8740=8OE, 8=45:A8@C5<KE 
2 <564C=0@>4=KE 1070E 40==KE Web of Science 8 Scopus 8 <564C=0@>4=KE 
1070E 40==KE, >?@545;O5<KE 2 A>>B25BAB288 A @5:><5=40F859 �KAH59 
0BB5AB0F8>==>9 :><8AA88 ?@8  8=8AB5@AB25 =0C:8 8 2KAH53> >1@07>20=8O 
$>AA89A:>9 (545@0F88, 0 B0:65 2 =0CG=KE 8740=8OE, 8=45:A8@C5<KE 2 
=0C:><5B@8G5A:>9 1075 40==KE Russian Science Citation Index (RSCI): 
�8=5B8:0 8 :0B0;87, !5DB5E8<8O, �0B0;87 2 ?@><KH;5==>AB8, #@8:;04=0O 
E8<8O, �725AB8O $>AA89A:>9 0:045<88 =0C: (%5@8O E8<8G5A:0O), �>:;04K 
$>AA89A:>9 0:045<88 =0C: ()8<8O, =0C:8 > <0B5@80;0E), 'A?5E8 E8<88, 

�0H:8@A:89 E8<8G5A:89 6C@=0;, �5AB=8: �0H�', 8 (8;8) 70O2>: =0 ?0B5=BK 
=0 87>1@5B5=8O. 

- ?@><56CB>G=CN 0BB5AB0F8N ?> MB0?0< 2K?>;=5=8O =0CG=>3> 
8AA;54>20=8O, >@85=B8@>20==CN =0 ?;0=8@C5<K5 @57C;LB0BK =0CG=>-
8AA;54>20B5;LA:>9 45OB5;L=>AB8:  

1) =0?8A0=85 0=0;8B8G5A:>3> >17>@0 A D>@<C;8@>2:>9 F5;8 8 7040G 
8AA;54>20=8O ?> B5<5 48AA5@B0F8>==>9 @01>BK; 

2) 2K1>@ 8 ?>43>B>2:0 >1J5:B>2, >A2>5=85 <5B>48: 8E B5>@5B8G5A:>3> 8 
M:A?5@8<5=B0;L=>3> 8AA;54>20=8O, =0?8A0=85 <5B>48G5A:>9 G0AB8 
48AA5@B0F8>==>9 @01>BK; 

3) :8=5B8G5A:85 70:>=><5@=>AB8 8 <>45;8, <5E0=87<K E8<8G5A:8E 
?@52@0I5=89 2 8AA;54C5<>< 2 48AA5@B0F8>==>9 @01>B5 :0B0;8B8G5A:>< 
?@>F5AA5 ?5@5@01>B:8 >@30=8G5A:>3> AK@LO, CA>25@H5=AB2>20==K5 8 =>2K5 
:0B0;870B>@K 4;O =53>; 

4) ?C1;8:0F88 =5 <5=55 2-E AB0B59 2 8740=8OE, @5:><5=4C5<KE ���. 

 

#?4A A4GKAB= 89SF9?PABEF< 

 

#@8<5@=K9 ?5@5G5=L B5< 4;O =0CG=>3> 8AA;54>20=8O 
1. �84@84K <5B0;;>F5=>2 – MDD5:B82=K5 @5035=BK 8 0:B82=K5 
8=B5@<5480BK @50:F89 48<5@870F88 8 >;83><5@870F88  
=5?@545;L=KE A>548=5=89 

2. $07@01>B:0 ?>AB<5B0;;>F5=>2KE :0B0;870B>@>2 3><>- 8 
A>>;83><5@870F88 ?>;O@=KE <>=><5@>2 =0 >A=>25 :><?;5:A>2 
?5@5E>4=KE <5B0;;>2 

3. �@0=C;8@>20==K5 F5>;8BK B8?0 BEA 2KA>:>9 AB5?5=8 
:@8AB0;;8G=>AB8 A 85@0@E8G5A:>9 ?>@8AB>9 AB@C:BC@>9 

4. %8=B57 E8=>;8=>2 2 ?@8ACBAB288 <>48D8F8@>20==KE <5B0;;0<8 
:@8AB0;;8G5A:8E 8 0<>@D=KE 0;N<>A8;8:0B>2 

5. %8=B57 <>;5:C;O@=KE A8B SAPO-11 8 SAPO-41 A 85@0@E8G5A:>9 
?>@8AB>9 AB@C:BC@>9 8 8E A2>9AB20 
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6. %8=B57 =0=>@07<5@=KE 8 85@0@E8G5A:8E <>;5:C;O@=KE A8B ZSM-23 

8 8E ?@8<5=5=85 2 384@>87><5@870F88 2KAH8E =-?0@0D8=>2 %16+ 

7. -DD5:B82=K5 :0B0;8B8G5A:85 A8AB5<K =0 >A=>25 F8@:>=>F5=>2 4;O 
M=0=B8>A5;5:B82=>3> >4=>@50:B>@=>3> A8=B570 DC=:F8>=0;L=> 
70<5I5==KE >;83><5@>2 0;:5=>2 

 

#;0= ?>43>B>2:8 48AA5@B0F88 8 ?C1;8:0F89, 2 :>B>@KE 87;030NBAO 
>A=>2=K5 =0CG=K5 @57C;LB0BK 48AA5@B0F88, 0 B0:65 ?5@5G5=L MB0?>2 
>A2>5=8O =0CG=>3> :><?>=5=B0 ?@>3@0<<K 0A?8@0=BC@K 

 

1F4CO 6OCB?A9A<S A4GKAB7B 
<EE?98B64A<S $9L49@O9 ;484K< 

#?4A<DG9@O9 
D9;G?PF4FO,  

I4D4>F9D<;GRM<9 
QF4CO A4GKAB7B  
<EE?98B64A<S 

1. #>43>B>28BL 0=0;8B8G5A:89 
>17>@ ?> 48AA5@B0F8>==>9 
@01>B5 =0 0:BC0;L=CN B5<C 2 
>1;0AB8 8AA;54>20=8O :8=5B8:8 
8 2KOA=5=8O <5E0=87<>2 
E8<8G5A:8E ?@52@0I5=89 2 
:>=:@5B=>< :0B0;8B8G5A:>< 
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� A>AB02 :><8AA88 2E>4OB: ?@54A540B5;L, 70<5AB8B5;O ?@54A540B5;O 8 G;5=K 
M:70<5=0F8>==>9 :><8AA88.  0:A8<0;L=>5 :>;8G5AB2> G;5=>2 :><8AA88 – 
5 G5;>25:. +;5=0<8 :><8AA88 <>3CB 1KBL =0CG=K5 @01>B=8:8 '(�* $�!, 

345 >ACI5AB2;O5BAO ?@85< :0=4840BA:8E M:70<5=>2, 8 ?@54AB028B5;8 4@C38E 
>@30=870F89.  

�;O ?@>2545=8O :0=4840BA:>3> M:70<5=0 ?> A?5F80;L=>9 48AF8?;8=5 2 
M:70<5=0F8>==CN :><8AA8N 2E>4OB M:70<5=0B>@K, >1;040NI85 CG5=>9 
AB5?5=LN :0=4840B0 8;8 4>:B>@0 =0C: ?> =0CG=>9 A?5F80;L=>AB8, 
A>>B25BAB2CNI59 A?5F80;L=>9 48AF8?;8=5, ?@8 MB>< >48= 87 G;5=>2 
:><8AA88 2 >1O70B5;L=>< ?>@O4:5 4>;65= 8<55B CG5=CN AB5?5=L 4>:B>@0 
=0C:. 

�;O ?@85<0 :0=4840BA:>3> M:70<5=0 ?> 8AB>@88 8 D8;>A>D88 =0C:8 
>15A?5G8205BAO CG0AB85 =5 <5=55 3 M:70<5=0B>@>2, 8<5NI8E CG5=CN AB5?5=L 
:0=4840B0 8;8 4>:B>@0 D8;>A>DA:8E =0C:, 2 B>< G8A;5 1 4>:B>@ 
D8;>A>DA:8E, 8AB>@8G5A:8E, ?>;8B8G5A:8E 8;8 A>F8>;>38G5A:8E =0C:. 

-:70<5=0F8>==0O :><8AA8O ?> ?@85<C :0=4840BA:>3> M:70<5=0 ?> 
8=>AB@0==><C O7K:C D>@<8@C5BAO =5 <5=55 G5< 87 2 A?5F80;8AB>2, 8<5NI8E 
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2KAH55 >1@07>20=85 2 >1;0AB8 O7K:>7=0=8O, ?>4B25@645==>5 48?;><>< 
A?5F80;8AB0 8;8 <038AB@0, 8 2;045NI8E MB8< 8=>AB@0==K< O7K:><, 2 B>< 
G8A;5 1 :0=4840B D8;>;>38G5A:8E =0C:, 0 B0:65 1 A?5F80;8AB ?> ?@>1;5<0< 
=0CG=>9 A?5F80;L=>AB8, ?> :>B>@>9 ;8F>, A40NI55 :0=4840BA:89 M:70<5=, 

?>43>B>28;> 8;8 ?>43>B02;8205B 48AA5@B0F8N, 8<5NI89 CG5=CN AB5?5=L 
:0=4840B0 8;8 4>:B>@0 =0C: 8 2;045NI89 MB8< 8=>AB@0==K< O7K:><. 

#@>3@0<<K :0=4840BA:8E M:70<5=>2, O2;OOAL G0ABLN >1@07>20B5;L=>9 
?@>3@0<<K 0A?8@0=BC@K ?> =0CG=>9 A?5F80;L=>AB8 1.4.14. �8=5B8:0 8 
:0B0;87 @07@010BK20NBAO "%# 8 CB25@640NBAO $C:>2>48B5;5< '(�* $�!. 
�==>B0F88 ?@>3@0<< :0=4840BA:8E M:70<5=>2 ?@82545=K 2 ?@8;>65=88 3. 

 

4 &$��"��!�3 � '%�"��3  $������*�� #$"�$�   
#"��"&"��� !�'+!/) � !�'+!"-#����"��+�%��) 

���$"� � �%#�$�!&'$� 

 

&@51>20=8O : CA;>28O< @50;870F88 ?@>3@0<< 0A?8@0=BC@K 2:;NG0NB 2 
A51O B@51>20=8O : <0B5@80;L=>-B5E=8G5A:><C 8 CG51=>-<5B>48G5A:><C 
>15A?5G5=8N, : :04@>2K< CA;>28O< @50;870F88 ?@>3@0<< 0A?8@0=BC@K. 

 

4.1 &D95B64A<S > @4F9D<4?PAB-F9IA<K9E>B@G < GK95AB-@9FB8<K9E>B@G 
B59EC9K9A<R 

 

'(�* $�! >15A?5G8205B 0A?8@0=BC 4>ABC? : =0CG=>-
8AA;54>20B5;LA:>9 8=D@0AB@C:BC@5 2 A>>B25BAB288 A ?@>3@0<<>9 
0A?8@0=BC@K 8 8=48284C0;L=K< ?;0=>< @01>BK. 

'(�* $�! >15A?5G8205B 0A?8@0=BC 2 B5G5=85 2A53> ?5@8>40 >A2>5=8O 
?@>3@0<<K 0A?8@0=BC@K 8=48284C0;L=K9 4>ABC? : M;5:B@>==>9 
8=D>@<0F8>==>->1@07>20B5;L=>9 A@545 '(�* $�! ?>A@54AB2>< 
8=D>@<0F8>==>-B5;5:><<C=8:0F8>==>9 A5B8 "�=B5@=5B" 2 ?@545;0E, 
CAB0=>2;5==KE 70:>=>40B5;LAB2>< $>AA89A:>9 (545@0F88 2 >1;0AB8 70I8BK 
3>AC40@AB25==>9 8 8=>9 >E@0=O5<>9 70:>=>< B09=K. 

'(�* $�! >15A?5G8205B 0A?8@0=BC 4>ABC? : CG51=>-<5B>48G5A:8< 
<0B5@80;0<, 181;8>B5G=K< D>=40< 8 181;8>B5G=>-A?@02>G=K< A8AB5<0<, 
0 B0:65 8=D>@<0F8>==K<, 8=D>@<0F8>==>-A?@02>G=K< A8AB5<0<, 
?@>D5AA8>=0;L=K< 1070< 40==KE, A>AB02 :>B>@KE >?@545;5= 
A>>B25BAB2CNI59 ?@>3@0<<>9 0A?8@0=BC@K 8 8=48284C0;L=K< ?;0=>< 
@01>BK. 

�AHBD@4J<BAAO9, <AHBD@4J<BAAB-ECD46BKAO9 E<EF9@O, 
CDBH9EE<BA4?PAO9 54;O 84AAOI: 

eLIBRARY, Web of Science, Scopus, Scifinder, �:045<8O Google, 

Springer, Elsevier, Wiley, American Chemical Society, Royal Chemical Society, 

(�#%, Google patent 8 4@.  
-;5:B@>==0O 8=D>@<0F8>==>->1@07>20B5;L=0O A@540 '(�* $�! 

>15A?5G8205B 4>ABC? 0A?8@0=BC :> 2A5< M;5:B@>==K< @5AC@A0<, :>B>@K5 
A>?@>2>640NB =0CG=>-8AA;54>20B5;LA:89 8 >1@07>20B5;L=K9 ?@>F5AAK 
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?>43>B>2:8 =0CG=KE :04@>2 2 0A?8@0=BC@5 ?> ?@>3@0<<5 0A?8@0=BC@K ?> 
=0CG=>9 A?5F80;L=>AB8 1.4.14. �8=5B8:0 8 :0B0;87, 2 B>< G8A;5 : 
8=D>@<0F88 >1 8B>30E ?@><56CB>G=KE 0BB5AB0F89 A @57C;LB0B0<8 
2K?>;=5=8O 8=48284C0;L=>3> ?;0=0 =0CG=>9 45OB5;L=>AB8 8 >F5=:0<8 
2K?>;=5=8O 8=48284C0;L=>3> ?;0=0 @01>BK. 

"15A?5G5==>ABL >1@07>20B5;L=>9 45OB5;L=>AB8 CG51=K<8 8740=8O<8 
=0E>48BAO 2 ?@545;0E =>@<K 8AE>4O 87 @0AG5B0 =5 <5=55 >4=>3> CG51=>3> 
8740=8O 2 ?5G0B=>9 8 (8;8) M;5:B@>==>9 D>@<5, 4>AB0B>G=>3> 4;O >A2>5=8O 
?@>3@0<<K 0A?8@0=BC@K, =0 :064>3> 0A?8@0=B0 ?> :064>9 48AF8?;8=5 
(<>4C;N), 2E>4OI59 2 8=48284C0;L=K9 ?;0= @01>BK. 

 0B5@80;L=>-B5E=8G5A:85 CA;>28O @50;870F88 ?@>3@0<<K 
0A?8@0=BC@K: 
!08<5=>20=85 CG51=KE 
?@54<5B>2, :C@A>2, 
48AF8?;8= (<>4C;59), 
?@0:B8:8 8 4@. 

!08<5=>20=85 ?><5I5=89 4;O 
?@>2545=8O =0CG=>3> 8 

>1@07>20B5;L=>3> :><?>=5=B0 
?@>3@0<<K 0A?8@0=BC@K A C:070=85< 
?5@5G=O >A=>2=>3> >1>@C4>20=8O, 
CG51=>-=03;O4=KE ?>A>189 8 
8A?>;L7C5<>3> ?@>3@0<<=>3> 

>15A?5G5=8O 

�4@5A 
(<5AB>?>;>65=85) 
?><5I5=89  

1 2 3 

�8=5B8:0 8 :0B0;87 �>=D5@5=F-70; 8 ;01>@0B>@=K5 
:><=0BK �!� '(�* $�! 

'D0, ?@. ":BO1@O, 141 

(878:>-E8<8G5A:85 
<5B>4K 8AA;54>20=8O 

�>=D5@5=F-70; 8 ;01>@0B>@=K5 
:><=0BK �!� '(�* $�! 

'D0, ?@. ":BO1@O, 141 

�=D>@<0F8>==0O 
?>445@6:0 =0CG=KE 
8AA;54>20=89 

�>=D5@5=F-70; 8 ;01>@0B>@=K5 
:><=0BK �!� '(�* $�! 

'D0, ?@. ":BO1@O, 141 

#@83>B>2;5=85 
:0B0;870B>@>2 

�>=D5@5=F-70; 8 ;01>@0B>@=K5 
:><=0BK �!� '(�* $�! 

'D0, ?@. ":BO1@O, 141 

 5B0;;>:><?;5:A=K9 
:0B0;87 

�>=D5@5=F-70; 8 ;01>@0B>@=K5 
:><=0BK �!� '(�* $�! 

'D0, ?@. ":BO1@O, 141 

#@>872>4AB25==0O 
?@0:B8:0 

�01>@0B>@=K5 :><=0BK �!� '(�* 
$�! 

'D0, ?@. ":BO1@O, 141 

 

�;O 2K?>;=5=8O M:A?5@8<5=B0;L=>9 8 B5>@5B8G5A:>9 G0AB8 
48AA5@B0F8>==>9 @01>BK 2 >1;0AB8 :8=5B8:8 8 :0B0;870 2 ;01>@0B>@8OE �!� 
'(�* $�! 8<55BAO A;54CNI55 >1>@C4>20=85: 

1. (C@L5 / $ A?5:B@><5B@ Avance III-500 A <C;LB8O45@=K< BBO 40BG8:>< 
8 =87:>B5<?5@0BC@=>9 ?@8AB02:>9 (Bruker, �5@<0=8O), 2013 3>40 2K?CA:0 
(?@>2545=85 >4=> (1!, 13%, DEPT), 42C<5@=KE 3><>O45@=KE (COSY, 

NOESY) 8 35B5@>O45@=KE (HSQC, HMBC) M:A?5@8<5=B>2 / $) 
2. %?5:B@><5B@ / $ AVANCE-400 (400  �F, D8@<0 Bruker A 
<C;LB8O45@=K<8 ��" 8 ��I 8=25@A=K< 40BG8:>< 8 =87:>B5<?5@0BC@=>9 
?@8AB02:>9, �5@<0=8O), 2007 3>40 2K?CA:0 (/ $ 8AE>4=KE A>548=5=89, 

8=B5@<5480B>2 8 ?@>4C:B>2 @50:F89, 8AA;54>20=8O A ?@8<5=5=85< 
<5B>48: DOSY 8 EXSY, 0 B0:65 87CG5=85 AB@C:BC@K 8=B5@<5480B>2 
@50:F89). 
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3.  0AA-A?5:B@><5B@ BRUKER MALDI TOF/TOF Autoflex-III (�5@<0=8O), 
2008 3>40 2K?CA:0 (<0AA-A?5:B@0;L=K5 8AA;54>20=85 >1J5:B>2 A 
?><>ILN ;075@=>3> 2>71C645=8O 8>=>2 A 8A?>;L7>20=85< <0B@8F 8 
?>A;54CNI59 @538AB@0F859 ?>;>68B5;L=KE 8 >B@8F0B5;L=KE 8>=>2) 

4.  0AA-A?5:B@><5B@ BRUKER maXis impact LC-MS/MS (�5@<0=8O), 2020 
3>40 2K?CA:0 (<0AA-A?5:B@0;L=K5 8AA;54>20=8O A 8>=870F859 
M;5:B@>A?@55< 8 ?>A;54CNI59 @538AB@0F859 ?>;>68B5;L=KE 8 
>B@8F0B5;L=KE 8>=>2) 

5.  >=>:@8AB0;L=K9 48D@0:B><5B@ Xcalibur (Agilent Technologies, 

�5;8:>1@8B0=8O), 2012 3>40 2K?CA:0 (CAB0=>2;5=85 AB@C:BC@K 
:@8AB0;;8G5A:8E >1@07F>2 :><?;5:A>2 8 ?@>4C:B>2 @50:F89, 2 B>< G8A;5 
?@8 =87:>9 B5<?5@0BC@5 4> 80 �)  

6. �8D@0:B><5B@ D8 Advance <Bruker= 2 <>=>E@><0B878@>20==>< CuKα 
87;CG5=88 2 >1;0AB8 C3;>2 >B 50 4> 80o ?> 2θ A H03>< 0.5 3@04/<8= 4;O 
8AA;54>20=8O D07>2>3> A>AB020 =5>@30=8G5A:8E >1@07F>2 

7. $5=B35=D;C>@5AF5=B=K9 A?5:B@><5B@ EDX-720/900HS <Shimadzu= 
8. #;0<5==K9 0=0;870B>@ 684:>AB8 #(-378 4;O >?@545;5=8O E8<8G5A:>3> 
A>AB020 =5>@30=8G5A:8E 04A>@15=B>2 8 :0B0;870B>@>2. 

9. �=0;870B>@ @07<5@0 G0AB8F NANOPHOX =0 1075 <5B>40 :@>AA-
:>@@5;OF88 D>B>=>2 (2020, Sympatec, �5@<0=8O) (8AA;54>20=85 @07<5@>2 
G0AB8F 8 AC?@0<>;5:C;O@=KE :><?;5:A>2 2 480?07>=5 1 =<- 10 <:<). 

10. $>1>B878@>20==K9 E@><0B><0AA-A?5:B@><5B@ Shimadzu GCMS-QP2010 

Ultra (2011, /?>=8O), (�)/ % 0=0;87 8AE>4=KE A>548=5=89 8 ?@>4C:B>2)  
11. �0:CC<=K9 8=D@0:@0A=K9 (C@L5 A?5:B@><5B@ Vertex-70V (Bruker, 2009, 

�5@<0=8O) (�� 8AA;54>20=85 :><?;5:A>2 8 ?@>4C:B>2 @50:F89) 
12. ';LB@0D8>;5B>2K9 A?5:B@><5B@ LAMBDA-750 (2009, Perkin Elmer, 

%,�) ('(- 8AA;54>20=85 A8=B578@>20==KE A>548=5=89) 
13. %?5:B@>D;C>@8<5B@K: Aminco-Bowman J4-8202 A 45B5:B>@>< Hamamatsu 

R3896; Fluorolog-3 (Horiba Jobin Yvon) A 45B5:B>@>< Hamamatsu P928, 
8AB>G=8: 2>71C645=8O (� :A5=>=>20O ;0<?0 (450 �B), :A5=>=>20O 
8<?C;LA=0O ;0<?0 (150 �B) 4;O 87<5@5=8O 2@5<5=8 687=8 2>71C645==KE 
A>AB>O=89; =0 1075 A:0=8@CNI53> <>=>E@><0B>@0  �$-6 A 1;>:0<8 
@538AB@0F88 '(, 2848<>9 8 �� ;N<8=5AF5=F88. 

14. #5@G0B>G=K9 1>:A 4;O @01>BK A 25I5AB20<8 2 8=5@B=>9 0B<>AD5@5 850-

NB. 

15.  %>@1B><5B@ ASAP - 2020 <Micromeritics= 4;O >?@545;5=8O 
E0@0:B5@8AB8:8 ?>@8AB>9 AB@C:BC@K 04A>@15=B>2 8 :0B0;870B>@>2 
<5B>4>< =87:>B5<?5@0BC@=>9 04A>@1F88-45A>@1F88 07>B0 (77 �) 

16. �01>@0B>@=K5 CAB0=>2:8 A @50:B>@0<8 ?5@8>48G5A:>3> 8 ?@>B>G=>3> 
B8?0 ?@8 0B<>AD5@=>< 8 ?>2KH5==>< 402;5=8OE 2 8=B5@20;5 B5<?5@0BC@ 
30-6000%. 

17. "1I5;01>@0B>@=>5 >1>@C4>20=85 (2KBO6=K5 H:0DK, <03=8B=K5 
<5H0;:8, :>;1>=03@520B5;8, @>B>@=K5 8A?0@8B5;8, F5=B@8DC38, 
0=0;8B8G5A:85 25AK, 20:CC<=K5 =0A>AK, ACH8;L=K5 H:0DK 8 B.4.), 
E8<8G5A:0O ?>AC40 
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18. %C?5@:><?LNB5@: Supermicro SuperServer 8046B-TRLF, 2 A>AB025: 4 x 

Intel Xeon processor 7500 series (8-Core) with QPI up to 6.4 GT/s / 512 Gb 

RAM DDR3 ECC Reg. DIMM / 5x 512 Gb SAS HDD / 1400W Gold Level 

Redundant High-efficiency Power Supplies. �20 @0AG5B=KE A5@25@0: Intel 

Core i7-3930K six core / 32 Gb RAM DDR-III 2100 MHz / OCZ-Agility3 

128 Gb / 2 x WesternDigital Caviar Black 1 Tb. (&5>@5B8G5A:>5 
8AA;54>20=85 <5E0=87<>2 @50:F88). 

#@8 =5>1E>48<>AB8 ?@>3@0<<0 0A?8@0=BC@K <>65B @50;87>2K20BLAO 
2 A5B52>9 D>@<5 A 2K?>;=5=85< B@51>20=89 : CA;>28O< @50;870F88 
?@>3@0<< 0A?8@0=BC@K, ?@54CA<>B@5==KE ?C=:B0<8 12-14 D545@0;L=KE 
3>AC40@AB25==KE B@51>20=89, A 8A?>;L7>20=85< @5AC@A>2 =5A:>;L:8E 
>@30=870F89, >ACI5AB2;ONI8E >1@07>20B5;L=CN 45OB5;L=>ABL, 2:;NG0O 
8=>AB@0==K5, 0 B0:65 ?@8 =5>1E>48<>AB8 A 8A?>;L7>20=85< @5AC@A>2 8=KE 
>@30=870F89, 8A?>;L7CNI8E A5B52CN D>@<C @50;870F88 ?@>3@0<<K 
0A?8@0=BC@K. 

 

4.2 �48DB6O9 GE?B6<S D94?<;4J<< CDB7D4@@O 4EC<D4AFGDO 

 

�!� '(�* $�!, @50;87CNI89 ?@>3@0<<C 0A?8@0=BC@K ?> =0CG=>9 
A?5F80;L=>AB8 1.4.14. �8=5B8:0 8 :0B0;87, >ACI5AB2;O5B =0CG=>-
8AA;54>20B5;LA:CN 45OB5;L=>ABL, 2 B>< G8A;5 2K?>;=O5B DC=40<5=B0;L=K5, 
?>8A:>2K5 8 ?@8:;04=K5 =0CG=K5 8AA;54>20=8O 2 >1;0AB8 :8=5B8:8 8 
:0B0;870 E8<8G5A:8E ?@52@0I5=89 >@30=8G5A:8E 25I5AB2 8 >1;0405B 
=0CG=K< ?>B5=F80;>< ?> C:070==>9 2KH5 =0CG=>9 A?5F80;L=>AB8, ?> 
:>B>@>9 8<8 @50;87C5BAO ?@>3@0<<0 0A?8@0=BC@K. �04@>2>5 >15A?5G5=85 
?@>3@0<<K 0A?8@0=BC@K ?@82545=> 2 ?@8;>65=88 4. 

!5 <5=55 60% ?@>F5=B>2 G8A;5==>AB8 HB0B=KE =0CG=KE 8 (8;8) 
=0CG=>-?5403>38G5A:8E @01>B=8:>2, CG0AB2CNI8E 2 @50;870F88 ?@>3@0<<K 
0A?8@0=BC@K (04JN=:BC@K), 8<5NB CG5=CN AB5?5=L (2 B>< G8A;5 CG5=CN 
AB5?5=L, ?>;CG5==CN 2 8=>AB@0==>< 3>AC40@AB25 8 ?@87=0205<CN 2 
$>AA89A:>9 (545@0F88) 8 (8;8) CG5=>5 720=85 (2 B>< G8A;5 CG5=>5 720=85, 
?>;CG5==>5 2 8=>AB@0==>< 3>AC40@AB25 8 ?@87=0205<>5 2 $>AA89A:>9 
(545@0F88). 

� @0<:0E >A2>5=8O ?@>3@0<< 0A?8@0=BC@K 0A?8@0=B ?>4 @C:>2>4AB2>< 
=0CG=>3> @C:>2>48B5;O >ACI5AB2;O5B =0CG=CN (=0CG=>-8AA;54>20B5;LA:CN) 
45OB5;L=>ABL A F5;LN ?>43>B>2:8 48AA5@B0F88 : 70I8B5. 
#>@O4>: ?@82;5G5=8O ;8F, 8<5NI8E CG5=CN AB5?5=L 4>:B>@0 8 :0=4840B0 
=0C:, : =0CG=><C @C:>2>4AB2C 0A?8@0=B0<8 >?@545;O5BAO 2 A>>B25BAB288 A 
?>;>65=85< > =07=0G5=88 =0CG=>3> @C:>2>48B5;O, CB25@6405<K< ;>:0;L=K< 
=>@<0B82=K< 0:B>< '(�* $�!. 
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