
�����/&�����/ ���!"���/ # ��"��: !"������� �����/� 
����-�!�� �"��� ������� !�� �"������/ ��#" � (VIC) � 

��� (VOC) �/%�"��0���� ���"# � 

�8E5;PA>= �. �., �3025;O= 1. �., �5@;8= �. �., !84>@>2 �. �., �5H:528G �. �.  

�4H98D4 I<DGD7<K9E><I 5B?9;A9= 89FE>B7B 6B;D4EF4 $� ',  BE>64 
�9FE>4S 7BDB8E>4S >?<A<K9E>4S 5B?PA<J4 № 13 <@. !. (. (<?4FB64,  BE>64 

!4GKAB-CDB<;6B8EF69AA4S H<D@4 « �!���#»,  BE>64 

�@0B:0O 0==>B0F8O 

�A74?SJ<BAA4S 4A9EF9;<S: BCF<@4?PAO9 EI9@O CDB6989A<S A4D>B;4 < CDB5?9@O 
F9IA<K9E>B7B B59EC9K9A<S. 
$9;G?PF4FO 4CDB54J<< < 64D<4AFO CD<@9A9A<S « �!���#»-<EC4D<F9?9= G 89F9=. 
�O6B8O < D9>B@9A84J<<. 

�?B8<0;P=O5 AE5<O 8=30;OF8>==>9 0=5AB5788 C 45B59 

�A74?SJ<BAA4S 4A9EF9;<S ;4 CDBL98L99 89ESF<?9F<9 <;@9A<?4EP, E89?46 ;A4K<F9?PAO= 
DO6B> 6C9D98, KFB E6S;4AB E CBE?98A<@< 8BEF<:9A<S@< 6 H4D@<A8GEFD<< < @98<J<AE>B@ 
CD<5BDBEFDB9A<< [2]. 

#DB7D9EE 6 @98<J<AE>B= H4D@4>B?B7<< 6A9E EGM9EF69AAO9 >BDD9>F<6O 6 CD<BD<F9FO 
<ECB?P;B64A<S 74?B79AEB89D:4M<I 4A9EF9F<>B6. � A4EFBSM99 6D9@S CD<ASFB EK<F4FP, KFB 
A4<5B?99 5OEFD4S < >B@HBDFA4S <A8G>J<S < E>BD9=L99 6BEEF4AB6?9A<9 89F9= CBE?9 
A4D>B;4 @B7GF 5OFP 8BEF<7AGFO CD< CB@BM< 74;B- < C4DBB5D4;GRM<I 4A9EF9F<>B6 3-7B < 
2-7B CB>B?9A<S.  <A<@4?PAO= GDB69AP 5<B897D484J<< < 6B;@B:ABEFP 5OEFDB7B 
GCD46?9A<S 4?P69B?SDAB= >BAJ9AFD4J<9= 4A9EF9F<>4, E6B=EF69AAO9 CD9C4D4F4@ 3-7B < 2-
7B CB>B?9A<S, 89?4RF <A74?SJ<BAAGR 4A9EF9;<R 9M9 5B?99 59;BC4EAB= < >BAFDB?<DG9@B=. 
!4<5B?99 BCF<@4?PAO9 EI9@O <A74?SJ<BAAB= 4A9EF9;<< A4 E97B8ASLA<= 89AP 6O7?S8SF 
F4>: 1) <A8G>J<S E96BH?RD4AB@, CB889D:4A<9 4A9EF9;<< – 89;H?RD4A (<?< <;BH?RD4A), 
<?< 2) >B@5<A<DB64AA4S 4A9EF9;<S A4 BEAB69 >E9ABA4 [5]. 

#DB7D9EE 6 @98<J<AE>B@ CD<5BDBEFDB9A<< ECBEB5EF6B64? D4;6<F<R @9FB84 
A<;>BCBFBKAB= 4A9EF9;<< (!#�). �B;@B:ABEFP CB889D:4A<S BCF<@4?PAB7B @<>DB>?<@4F4 
6 >BAFGD9, EA<:9A<9 CDBH9EE<BA4?PAB= 6D98ABEF< < EFB<@BEF< A4D>B;4, - 6E9 QFB 
CB;6B?<?B ;A4K<F9?PAB G?GKL<FP >4K9EF6B 4A9EF9;<< [4]. !4DS8G E QF<@, CBS6<?<EP 
C9D6O9 BCOFAO9 B5D4;JO EF45<?<;<DB64AAOI @<A<-<EC4D<F9?9= A<;>B7B EBCDBF<6?9A<S. 
�G8GK< GEF4AB6?9AAO@< 6AGFD< (VIC) <?< 6A9 (VOC) 8OI4F9?PAB7B >BAFGD4 (CB :9?4A<R 
4A9EF9;<B?B74), BA< CB;6B?SRF CD4>F<K9E>< @7AB69AAB GCD46?SFP 7?G5<AB= 4A9EF9;<< [3]. 

�E9 QFB < BCD989?S9F ;A4K<F9?PAO= <AF9D9E CD4>F<>GRM<I 6D4K9= > <A74?SJ<BAAO@ 
@9FB84@ 4A9EF9;<<. "A< BEB59AAB 6BEFD95B64AO G 89F9= @?48L97B < ED98A97B 6B;D4EF4, 
>BFBDO9 >4F97BD<K9E>< A9CD<9@?SF ?R5O9 5B?9;A9AAO9 @4A<CG?SJ<<. 

�@>1;5<O B5E=8G5A:>3> >15A?5G5=8O 8=30;OF8>==>9 0=5AB5788 C 45B59 

8 ?CB8 8E @5H5=8O 

!9E@BFDS A4 "D9A9EE4AE" <A74?SJ<BAAOI @9FB8B6 4A9EF9;<<, A4@ IBF9?BEP 5O 6O89?<FP 6 



BEAB6AOI CDB5?9@, E6S;4AAOI E F9IA<K9E><@ B59EC9K9A<9@ <A74?SJ<BAAB= 4A9EF9;<<: 

8BDB7B6<;A4 < 7DB@B;8>BEFP FD48<J<BAAOI <EC4D<F9?9= 6OEB>B7B EBCDBF<6?9A<S; 

8?S >4:8B7B <; 74?B79AEB89D:4M<I 4A9EF9F<>B6 A9B5IB8<@ E6B= <EC4D<F9?P, KFB 
EG@@<DG9F ;4FD4FO; 

8BCB?A<F9?PAO9 D4EIB8O A4 CD<B5D9F9A<9 CD98BID4A<F9?PAOI GEFDB=EF6 F<C4 
Interlock (Drager), >BFBDO9 5?B><DGRF B8AB6D9@9AAGR CB84KG 2 4A9EF9F<>B6; 

BFEGFEF6<9 "CBE48BKAOI @9EF" CB8 <EC4D<F9?< 6OEB>B7B EBCDBF<6?9A<S A4 
4CC4D4F4I ���, KFB 89?49F A96B;@B:AO@ CDB6989A<9 <A74?SJ<BAAB= 4A9EF9;<< "A4 
@9EF9", 59; FD4AECBDF<DB6>< 5B?PAB7B 6 BC9D4J<BAAGR; 

7DB@B;8>BEFP EB6D9@9AAB= A4D>B;AB-8OI4F9?PAB= 4CC4D4FGDO E89D:<649F L<DB>B9 
<ECB?P;B64A<9 <A74?SJ<BAAB= 4A9EF9;<< 6 @98<J<A9 >4F4EFDBH, 6 6B9AAB-CB?96OI 
GE?B6<SI, CD< FD4AECBDF<DB6>9 5B?PAOI, < 6 BF84?9AAOI D4=BA4I [6, 8]; 

CD< CDB6989A<< 4A9EF9;<< E @<A<@4?PAO@ < A<;><@ 74;BFB>B@ E <ECB?P;B64A<9@ 
<EC4D<F9?9= 6OEB>B7B EBCDBF<6?9A<S A96B;@B:AB 5OEFDB G69?<K<FP 7?G5<AG 
4A9EF9;<< 59; CB6OL9A<S 74;BFB>4 6 >BAFGD9 [7, 10]. 

� 6BF 6 A4L9= EFD4A9 A4>BA9J-FB CBS6<?<EP BCOFAO9 B5D4;JO AB6B7B CB>B?9A<S 
<EC4D<F9?9=, >BFBDO9 D4;B@ D9L4RF 6E9 C9D9K<E?9AAO9 FDG8ABEF<. ЭFB BF9K9EF69AAO9 
EF45<?<;<DB64AAO9 @<A<-<EC4D<F9?< A<;>B7B EBCDBF<6?9A<S « �!���#-20» < 
« �!���#-100» (9@>BEFP 8?S 4A9EF9F<>4 - 20 <?< 100 @?, @4>E<@4?PA4S 68OI49@4S 
>BAJ9AFD4J<S - 3 B5.% <?< 5 B5.% EBBF69FEF69AAB) - D<E. 1. ЭF< <EC4D<F9?< D4;D45BF4AO < 
6A98DSRFES 5?47B84DS 7BEG84DEF69AAB= H<A4AEB6B= CB889D:>9 (BA84 �.  . �BDFA<>4. 



 

  

$<E. 1. �EC4D<F9?< « �!���#-20» < « �!���#-100» 

% B8AB= EFBDBAO, @<A<-<EC4D<F9?< EF45<?<;<DB64AO CB 74;BFB>G < F9@C9D4FGD9, E 8DG7B= 
– @B7GF 5OFP GEF4AB6?9AO >4> 6A9, F4> < 6AGFD< 8OI4F9?PAB7B >BAFGD4 5?47B84DS A<;>B@G 
EBCDBF<6?9A<R [3]. %?98G9F BF@9F<FP, KFB <EC4D<F9?< A<;>B7B EBCDBF<6?9A<S 
« �!���#» в?5@вO5 8B>4;4?< E6BR D45BFBECBEB5ABEFP < CD< @<A<@4?PAB@ 74;BFB>9 6 
>BAFGD9 (BF 0,2 ?/@<A) [3]. ЭFB A9B5OKAB 8?S 4A9EF9;<B?B7B6, >BFBDO9 8B E<I CBD 
<ECB?P;B64?< 6 E6B9= D45BF9 FBKAO9 <EC4D<F9?< 6OEB>B7B EBCDBF<6?9A<S ("plenum 
vaporizers", VOC), <?< A9EF45<?PAO9 <EC4D<F9?< E GE?B6AB= L>4?B= >BAJ9AFD4J<= ("draw-

over vaporizers", VIC) [8, 11]. %D46A<F9?PAO9 I4D4>F9D<EF<>< <EC4D<F9?9= CD98EF46?9AO 6 
F45?. 1. 

&45?. 1 

!@02=8B5;P=O5 E0@0:B5@8AB8:8 8A?0@8B5;59 0=5AB5B8:>2 

�EC4D<F9?<, 
H<D@4/EFD4A4-
CDB<;6B8<F9?P 

Drager, 

�9D@4A<S 

Penlon, 

�9?<>B5D<F4A<S 

 �!���#, 

$BEE<S 
Vapor 2000 Delta OMV ��-100 ��-20 

�A=>2=O5 ?0@0<5B@O: 

  
          



- D4EIB8 74;4, ?/@<A 0,25-15,0 0,2-15,0 3,0-15,0 0,2-15,0 0,5-15,0 
- F9@C9D4FGD4 6B;8GI4, 
B% 

10-40 15-35 18-22 5-35 

- 4F@BEH9DAB9 
846?9A<9, >#4 1005 1005 70-110 

- 9@>BEFP 8?S 
4A9EF9F<>4, @? 360 250 50 100 20 

- B5N9@ H<F<?9= 
(CBF9D<), @? 60 60 10 5 3 

- EBCDBF<6?9A<9 (@@ 
!2") CD< 10 ?/@<A 1100 1000 10 20 10 

- G7B? A4>?BA4 CD< 
D45BF9, 7D48 30 10 30 90 180 

- 74;-ABE<F9?P: E:4FO= 
"2 /6B;8GI +/- +/- +/+ +/+ +/+ 

- @4EE4, >7 6,5-8,5 5,7 1,5 1,0 0,3 

�54>AB0B:8: 

!9D45BFBECBEB5AO 59; E:4FOI 74;B6 
(>DB@9 OMV), A9CDB<;6B8<F9?PAO9 
CBF9D< 4A9EF9F<>4 (60 @? ;4 BC9D4J<R), 

@9F4??B9@><. 

�EC4D<F9?P OMV A9D45BFBECBEB59A 
CD< A<;><I D4EIB84I 74;4, A9EF45<?9A 
CD< A9EF4A84DFAOI F9@C9D4FGD9 < 

846?9A<< 

�@9RFES ?<LP BCOFAO9 
B5D4;JO. !9F D9CGF4J<<, 
CDB<;6B8EF64 < E9F< 

D94?<;4J<< 

�@58<CI5AB20: 

�OEB>4S EF45<?PABEFP 8B;<DB64A<S 6 
L<DB><I 8<4C4;BA4I CBEFBSAAOI 
CBFB>B6 74;4 < F9@C9D4FGD 

(>DB@9 OMV) 

$45BF49F >4> A4 E:4FB@ 
74;9, F4> < A4 6B;8GI9. 

%F45<?PAB9 8B;<DB64A<9 6 
L<DB><I 8<4C4;BA4I 
CBEFBSAAOI < 

CG?PE<DGRM<I CBFB>B6 
74;4, F9@C9D4FGD < 

4F@BEH9DAB7B 846?9A<S. 
#BDF4F<6ABEFP < 
GA<69DE4?PABEFP 

(1 <EC4D<F9?P 8?S 1 <?< 4 
D4;?<KAOI 4A9EF9F<>B6) E 
@<A<@4?PAO@< CBF9DS@< 
4A9EF9F<>4 (3-5 @?). 
%B6@9EF<@ E ?R5O@ 
4CC4D4FB@ �! < ��� * 

&5=0: 
CB 3,0 US$ ;4 <EC4D<F9?P 8?S >4:8B7B 
<; 4A9EF9F<>B6 (<;BH?RD4A, QAH?RD4A, 

E96BH?RD4A <?< 74?BF4A) 

1,0 US$ ;4 <EC4D<F9?P 8?S 
>BA>D9FAB7B 4A9EF9F<>4, 
<?< 1,5 US$ ;4 <EC4D<F9?P 
ED4;G 8?S A9E>B?P><I 

4A9EF9F<>B6   

* �! < ��� –4CC4D4FO <A74?SJ<BAAB7B A4D>B;4 (�!) <?< <E>GEEF69AAB= 69AF<?SJ<< ?97><I (���) 

%F45<?<;<DB64AAO9 @<A<-<EC4D<F9?< A<;>B7B EBCDBF<6?9A<S « �!���#-20» < 
« �!���#-100» 6 2007 7. GEC9LAB CDBL?< >?<A<K9E>GR 4CDB54J<R G 6;DBE?OI A4 54;9 
��� <@. %. #. �BF><A4 (>4H98D4 4A9EF9;<B?B7<< < D94A<@4FB?B7<< $ �#",  BE>64) [3]. 
#BQFB@G C9D98 A4@< EFBS?4 ;484K4 CDB69EF< 6E9EFBDBAA<9 >?<A<K9E><9 <EE?98B64A<S CB 
BJ9A>9 QHH9>F<6ABEF< < 59;BC4EABEF< QF<I <EC4D<F9?9= G 89F9=. 



 57C;PB0BO 8AA;54>20=89 

#9D98 A4K4?B@ >?<A<K9E><I <EE?98B64A<= 5O?< CD98CD<ASFO <ECOF4A<S G>4;4AAOI 
BCOFAOI B5D4;JB6 6 D94?PAOI GE?B6<SI BC9D4J<BAAB=. #D< QFB@ <ECB?P;B64?< 
<E>GEEF69AAGR @B89?P ?97><I K9?B69>4, >BFBDGR CB8>?RK4?< > 8OI4F9?PAO@ >BAFGD4@ 
A4D>B;AOI 4CC4D4FB6 H<D@ Drager, Ohmeda, #B?<A4D>BA-12 < 74;B4A4?<;4FBDG. �4F9@ 8?S 
G8B5EF64 4A9EF9;<B?B74 BCF<@<;<DB64?< 6E9 6B;@B:AO9 64D<4AFO D4;@9M9A<S 
CBDF4F<6AB= @B89?< « �!���#-20» A4 BC9D4J<BAAB@ EFB?9, 4 F4>:9 6AGFD< (VIC) < 6A9 
(VOC, #B?<A4D>BA-12) 8OI4F9?PAB7B >BAFGD4. 

� IB89 >?<A<K9E><I <EE?98B64A<= B5E?98B64AB 62 D959A>4 6 6B;D4EF9 2-14 ?9F E D<E>B@ 
4A9EF9;<< I-II ASA, C9D9A9EL<I D4;?<KAO9 C?4AB6O9 BC9D4J<< 6 BF89?9A<SI �"$, 
GDB?B7<< < FD46@4FB?B7<<. �; <EE?98B64A<S 5O?< <E>?RK9AO 89F<, >BFBDO9 <@9?< 
<EIB8AO9 A4DGL9A<S HGA>J<< C9K9A< </<?< CBK9>, EFD484?< E9D89KAB-EBEG8<EFO@< < 
?97BKAO@< ;45B?964A<S@<, E4I4DAO@ 8<459FB@, D4;?<KAO@< HBD@4@< 79@B?<F<K9E>B= 
4A9@<< < CBDH<D<<.  <A<@4?PA4S CDB8B?:<F9?PABEFP <A74?SJ<BAAB= 4A9EF9;<< 
EBEF46<?4 15 @<A, @4>E<@4?PA4S – 1 K. 

&4>F<>4 CDB6989A<S B5M9= 4A9EF9;<< < ECBEB5 CB889D:4A<S E6B5B8AB= CDBIB8<@BEF< 
8OI4F9?PAOI CGF9= B7B64D<64?<EP E 4A9EF9;<B?B7B@ ;4D4A99: CD< J<EFBE>BC<SI 
C?4A<DB64?ES 4CC4D4FAB-@4EBKAO= A4D>B; (� !), CD< @4?B<A64;<6AOI BC9D4J<SI 6 
BF89?9A<< FD46@4FB?B7<< – <ECB?P;B64A<9 ?4D<A794?PAB= @4E>< (� ), CD< 489AB- </<?< 
FBA;<??BFB@<SI 6 �"$-BF89?9A<< – <AFG54J<S FD4I9< (�&). � ?R5B@ <; E?GK496 
<A8G>J<R 6 B5MGR 4A9EF9;<R BEGM9EF6?S?< <A74?SJ<BAAO@ ECBEB5B@ 
(N2O/O2 2:1 + 74?BF4A) CB CB?GBF>DOFB@G >BAFGDG E 6OEB><@ 74;BFB>B@ (6,0 ?/@<A). 

#B889D:4A<9 4A9EF9;<< CDB6B8<?< CB EI9@9 (N2O/O2 2:1 + 74?BF4A) CB CB?GBF>DOFB@G 
>BAFGDG E 6OEB><@ 74;BFB>B@ K9D9; ?<J96GR <?< ?4D<A794?PAGR @4E>G, ?<5B CB 
CB?G;4>DOFB@G >BAFGDG K9D9; <AFG54J<BAAGR FDG5>G E @4A:9F>B= (F45?. 2). !4 
BF89?PAOI QF4C4I BC9D4F<6AB7B 6@9L4F9?PEF64 6/6 EFDG=AB 66B8<?< H9AF4A<? </<?< 
6OCB?AS?< D97<BA4DAGR 4A9EF9;<R (@AB7B>B@CBA9AFA4S B5M4S 4A9EF9;<S). 

�1I0O E0@0:B5@8AB8:0 1>;P=OE 

  
'DB?B7<S 

(J<EFBE>BC<S) 
&D46@4FB?B7<S 
(@4?B<A64;<6A4S) 

�"$ 

(489AB- </<?< 
FBA;<??BFB@<S) 

#B889D:4A<9 
CDBIB8<@BEF< 
8OI4F9?PAOI 
CGF9= 

� ! 

(?<J964S @4E>4) 

�  

(?4D<A794?PA4S 
@4E>4) 

�& 

(<AFG54J<S 
FD4I9<) 

�OI4F9?PAO= 
>BAFGD CB?GBF>DOFO= (6,0 ?/@<A) 

CB?G;4>DOFO= 

(0,5-1,0 ?/@<A) 
�OI4A<9 E4@BEFBSF9?PAB9 ��� 

�?<F9?PABEFP 
A4D>B;4, @<A 15-20 30-60 30-50 

�B;D4EF 89F9=, 
7B8O 

9-14 10-14 2-8 



�B?<K9EF6B 
C4J<9AFB6 13 15 34 

#B B>BAK4A<< BC9D4J<< CD9>D4M4?< CB84KG 6E9I <A74?SJ<BAAOI 4A9EF9F<>B6, CD<EFGC4S 
> <A74?SJ<< 100% "2 E 6OEB><@ 74;BFB>B@ (6 ?/@<A). 

�4:8GR 1 @<A 6B 6D9@S <A8G>J<< < >4:8O9 2,5 @<A A4 QF4C9 CB889D:4A<S 4A9EF9;<< 
BFE?9:<64?<EP < D97<EFD<DB64?<EP E?98GRM<9 CB>4;4F9?<: C4DJ<4?PAB9 846?9A<9 
G7?9><E?B7B 74;4 A4 68BI9 (PinCO2) < 6O8BI9 (PetCO2) - 6 45EB?RFAOI 69?<K<A4I (@@ Hg) 

< 6 6<89 7D4H<K9E>B= >D<6B=; >BAJ9AFD4J<S ><E?BDB84 A4 68BI9 (FiO2) < 6O8BI9 (FexO2) - 

6 CDBJ9AF4I; >BAJ9AFD4J<S ;4><E< 4;BF4 A4 68BI9 (FiN2O) < 6O8BI9 (FexN2O) - 6 
CDBJ9AF4I; >BAJ9AFD4J<S 74?BF4A4 A4 68BI9 (CI) < 6O8BI9 (CE) - 6 B5N9@AOI CDBJ9AF4I 
(B5.%). �DB@9 FB7B, H<>E<DB64?< 8OI4F9?PAO= B5N9@ A4 ?<A<< 68BI4 (VT in) < 6O8BI4 
(VT ex); @<AGFAGR 69AF<?SJ<R ?97><I (MV); C<>B6B9 846?9A<9 A4 68BI9 (Pin), 846?9A<9 
C?4FB (Pplat) < 846?9A<9 6 >BAJ9 6O8BI4 (Pex) - 6 E@ H2O; '%% CB 84AAO@ Э��; 
A9<A64;<6AB9 ��; 4 F4>:9 A4EOM9A<9 79@B7?B5<A4 ><E?BDB8B@ (CG?PEB>E<@9FD<S). 

�EC4D<F9?P « �!���#» GEF4A46?<64?< 6 CB?B:9A<< VIC A4 ?<A<< 68BI4 4CC4D4F4 
<A74?SJ<BAAB7B A4D>B;4 (D<E. 2). #D< QFB@ <ECB?P;B64?< EF4A84DFAO9 C9D9IB8A<>< 22F-

15M (A4 6IB89 <EC4D<F9?S) < 15F-22M (A4 6OIB89 <; A97B). �8OI49@GR >BAJ9AFD4J<R 
4A9EF9F<>4 D97G?<DB64?< CB L>4?9 @<A<-<EC4D<F9?S E GK9FB@ @<AGFAB= 69AF<?SJ<< 
?97><I (MV) < 69?<K<AO 74;BFB>4 (FG), < >BAFDB?<DB64?< CB 74;B4A4?<;4FBDG. �?G5<AG 
4A9EF9;<< CB889D:<64?< A4 GDB6A9 III1-2 (CB69DIABEFAO= GDB69AP B5M9= 4A9EF9;<<). 

 

  



  

$<E. 2. �EC4D<F9?P « �!���#-20» 6AGFD< 8OI4F9?PAB7B >BAFGD4 (VIC) 

4CC4D4F4 <A74?SJ<BAAB7B A4D>B;4 "Primus" (Drager, �9D@4A<S) 

  

Т>ч=>ABP 4>78@>ва=8O 8A?а@8B5;59 «�И�ИВАП» 

'EF4AB6?9AB, KFB CD< 4A9EF9;<< CB CB?GBF>DOFB@G >BAFGDG E 6OEB><@ 74;BFB>B@ 
(6 ?/@<A) >BAJ9AFD4J<S 74?B79AEB89D:4M97B 4A9EF9F<>4 A4 68BI9 6B 6E9I E?GK4SI (n=28) 
FBKAB EBBF69FEF6B64?4 GEF4AB6?9AAB= A4 @<A<-<EC4D<F9?9 « �!���#». 

�E?< C?4A<DB64?4EP 4A9EF9;<S E @<A<@4?PAO@/A<;><@ 74;BFB>B@ (n=34), FB 6A4K4?9 
8B5<64?<EP 8<A4@<K9E>B7B D46AB69E<S @9:8G >BAJ9AFD4J<9= 4A9EF9F<>4 A4 68BI9 < 
6O8BI9 (CI = C�). �4> FB?P>B QFB D46AB69E<9 5O?B 8BEF<7AGFB, 74;BFB> 6 >BAFGD9 EA<:4?< 
8B 0,5-1 ?/@<A. #DBJ9AFAB= >BAJ9AFD4J<9= 74?B79AEB89D:4M97B 4A9EF9F<>4 A4 68BI9 (CI) 

GCD46?S?< CB HBD@G?9 [3]: 

Cs   (CI  FG) / MV (1) 

789 CI < CS – EBBF69FEF69AAB >BAJ9AFD4J<S 4A9EF9F<>4 A4 68BI9 < A4 <EC4D<F9?9 (B5.%), 
MV - @<AGFA4S 69AF<?SJ<S ?97><I (?/@<A), FG - CBFB> E69:97B 74;4 (?/@<A) 

П@8<5@. $959AB> 5 ?9F (20 >7), >BFBDB@G CD98EFB<F C?4AB64S 489ABFB@<S CB8 
E54?4AE<DB64AAB= QA8BFD4I94?PAB= B5M9= 4A9EF9;<9=. #BE?9 66B8AB7B A4D>B;4 
(N2O/O2 2:1 + 74?BF4A) E 6OEB><@ 74;BFB>B@ (6,0 ?/@<A) 6OCB?A9A4 <AFG54J<S FD4I9<, 
CBE?9 K97B D959AB> C9D96989A A4 4CC4D4FAGR ��� (VT in = 0,16 ?, f = 17/@<A-1, 

MV = 0,16   17 = 2,7 ?/@<A). #B889D:4A<9 4A9EF9;<<: (N2O/O2 2:1 + 74?BF4A 0,8 B5.%) E 
A<;><@ 74;BFB>B@ (1,0 ?/@<A), @<A<-<EC4D<F9?P « �!���#» GEF4AB6?9A 6AGFD< 
8OI4F9?PAB7B >BAFGD4 (VIC). �EIB8S <; HBD@G?O (1), 0,8 B5.% 4A9EF9F<>4 A4 68BI9 
8B5<64?<EP, GEF4A46?<64S A4 8B;<@9FD<K9E>B= L>4?9 <EC4D<F9?S « �!���#» 
>BAJ9AFD4J<R (0,8   1,0) / 2,7 = 0,3 B5.% 74?BF4A4. �E?< :9 C?4A<DB64?4EP 4A9EF9;<S E 
@<A<@4?PAO@ 74;BFB>B@ (0,5 ?/@<A), A4 @<A<-<EC4D<F9?9 6OEF46?S?< >BAJ9AFD4J<R (0,8  

 0,5) / 2,7 = 0,15 B5.% 74?BF4A4. 

">4;4?BEP, KFB CD< D45BF9 CB CB?G;4>DOFB@G >BAFGDG E @<A<@4?PAO@/A<;><@ 74;BFB>B@ E 
<EC4D<F9?9@ « �!���#» 6 CB?B:9A<< VIC >BAJ9AFD4J<S 4A9EF9F<>4 A4 68BI9 6B 6E9I 
E?GK4SI (n=34) EBBF69FEF6B64?4 D4EEK<F4AAB= CB HBD@G?9 (1). 

&4><@ B5D4;B@, EF45<?<;<DB64AAO9 @<A<-<EC4D<F9?< « �!���#» CB;6B?SRF FBKAB 
8B;<DB64FP 4A9EF9F<> CD< D45BF9 CB CB?GBF>DOFB@G, F4> < CB?G;4>DOFB@G >BAFGDG G 
89F9=. !95?47BCD<SFAOI D94>J<= </<?< BE?B:A9A<= 6 C9D<BC9D4J<BAAB@ C9D<B89 
;4H<>E<DB64AB A9 5O?B (n=62). 

' 4 <; 34 5B?PAOI (11,8%) 6B 6D9@S A<;>BCBFBKAB= 4A9EF9;<< (1,0 ?/@<A) CBFD95B64?BEP 
EDBKAB G7?G5<FP 4A9EF9;<R. �4;BFB> 6 >BAFGD9 CD< QFB@ A9 CB6OL4?<, BEF46?SS 
A9<;@9AAO@ (1,0 ?/@<A), HBDE<DB64AAGR DGKAGR ��� FB:9 A9 CDB6B8<?<. !4 
8B;<@9FD<K9E>B@ 54D454A9 <EC4D<F9?S « �!���#-20» GEF4A46?<64?< CD989?PAB9 
;A4K9A<9 CS (3 B5.% 74?BF4A4). $46AB69E<9 @9:8G >BAJ9AFD4J<S@< 4A9EF9F<>4 A4 @<A<-



<EC4D<F9?9 < A4 ?<A<< 68BI4 (Cs = CI) 6 CB?B:9A<< VIC 5O?B 8BEF<7AGFB 6 ED98A9@ K9D9; 
35,2 5,6 E9> BF A4K4?4 8B;<DB64A<S 74?BF4A4 6 CD989?PAB= >BAJ9AFD4J<< (3 B5.%). ЭFB 6 
CD<AJ<C9 A96B;@B:AB CD< <ECB?P;B64A<< FD48<J<BAAOI <EC4D<F9?9= 6OEB>B7B 
EBCDBF<6?9A<S (VOC): :9?49@B9 EBBFABL9A<9 Cs = CI CD< 74;BFB>9 1,0 ?/@<A < 
A9<;@9AAOI C4D4@9FD4I ��� @B:9F 5OFP 8BEF<7AGFB A9 D4A99, K9@ K9D9; 7-10 @<A BF 
A4K4?4 <A74?SJ<< CD989?PAOI >BAJ9AFD4J<= 4A9EF9F<>4 [7]. 

�F4>, CD< 4A9EF9;<< E @<A<@4?PAO@ </<?< A<;><@ 74;BFB>B@ G 89F9= EF45<?<;<DB64AAO= 
@<A<-<EC4D<F9?P A<;>B7B EBCDBF<6?9A<S « �!���#», GEF4AB6?9AAO= 6 CB?B:9A<9 
VIC, CB;6B?S9F A4@AB7B 5OEFD99 8B5<FPES :9?49@B= 7?G5<AO 4A9EF9;<< CB ED46A9A<R EB 
EF4A84DFAO@< <EC4D<F9?S@< 6OEB>B7B EBCDBF<6?9A<S VOC (p<0,05). 

Э:>=><8ч=>ABP 8A?а@8B5;59 «�И�ИВАП» 

$4EIB8 :<8>B7B 4A9EF9F<>4 BJ9A<64?< CB D4;A<J9 B5N9@4 4A9EF9F<>4, ;4?<FB7B 6 @<A<-

<EC4D<F9?P C9D98 A4K4?B@ 4A9EF9;<<, < E?<FB7B CB B>BAK4A<< BC9D4J<< [1, 9]. ">4;4?BEP, 
KFB ED98A<= D4EIB8 74?BF4A4 CD< 4A9EF9;<< E 6OEB><@ 74;BFB>B@ (6 ?/@<A, 1 B5.%) 
EBEF46<? 20 @?/K. !4CDBF<6, CD< D45BF9 E @<A<@4?PAO@ </<?< 74;BFB>B@ (0,5 ?/@<A, 
1 B5.%) ED98A<= D4EIB8 4A9EF9F<>4 EBEF46<? 6E97B 5-7 @?/K. �89EP A9B5IB8<@B BF@9F<FP, 
KFB CD<@9DAB CB?B6<A4 <; G>4;4AAOI 5-7 @? 5O?4 <;D4EIB8B64A4 6B 6D9@S <A8G>J<<, 
>BFBDGR CDB6B8<?< CB CB?GBF>DOFB@G >BAFGDG (6 ?/@<A) E 6OEB>B= >BAJ9AFD4J<9= 
74?BF4A4 (3-4 B5.%). 

%FB?P A<;><= D4EIB8 4A9EF9F<>4 ?<LP BFK4EF< B5NSEAS9FES Q>BAB@<KABEFPR @9FB8B6 
<A74?SJ<BAAB= 4A9EF9;<< CB CB?G;4>DOFB@G >BAFGDG. !9B5IB8<@B CB@A<FP, KFB 
<EC4D<F9?< « �!���#» <@9RF @<A<@G@ CDB<;6B8EF69AAOI CBF9DP: CD< ;4CD46>9 
"EGI<I" @<A<-<EC4D<F9?9= CBF9D< 4A9EF9F<>4 EBEF46?SRF 6E97B 3-5 @?, CDBF<6 60 @? CD< 
;4CD46>9 EF4A84DFAOI VOC-<EC4D<F9?9= 6OEB>B7B EBCDBF<6?9A<S (F45?. 1). 

� IB89 >?<A<K9E><I <EE?98B64A<= 6OS6?9AO E?98GRM<9 A98BEF4F>< < CB:9?4A<S: 

E89?4FP 8B;<@9FD<K9E>GR L>4?G <EC4D<F9?S < G>4;4F9?P GDB6AS 4A9EF9F<>4 5B?99 
«K<F49@O@<» (>BDD9>F<DB6>4 6OCB?A9A4 6 K9DF9:4I GEF4AB6BKAB= C4DF<< @<A<-

<EC4D<F9?9= « �!���#-20»), 

CD98GE@BFD9FP 6B;@B:ABEFP C9D9>?RK9A<S VIC/VOC 8?S AB6B7B CB>B?9A<S 
4CC4D4FB6 �! < ���, 

G?GKL<FP 8<;4=A @<A<-<EC4D<F9?S. 

�0@80=BO 0??0@0B>2 8=30;OF8>==>3> =0@:>70 =0 1075 «�������»-8A?0@8B5;59 

1. "F>DOFO= >BAFGD (4F@BEH9DAO= 6B;8GI) CD< ECBAF4AAB@ 8OI4A<< </<?< DGKAB= ��� 
CD< CB@BM< @9L>4 �@5G (D<E. 3). � QFB@ E?GK49 6IB8 <EC4D<F9?S BF>DOF, 4 6OIB8 
CB8>?RK9A K9D9; C9D9IB8A<> 15F-22M, L?4A7 68BI4 < A9D969DE<6AO= >?4C4A > @4E>9 
C4J<9AF4.  4EE4 F4>B7B @<A<-4CC4D4F4 A9 CD96OL49F 1 >7. #D< CB?AB= ;4CD46>9 
4A9EF9F<>B@ (20 @?) <EC4D<F9?P « �!���#-20» ECBEB59A B59EC9K<FP K4EB6B= 
<A74?SJ<BAAO= A4D>B; E 6OEB><@ 74;BFB>B@ (6 ?/@<A), 6>?RK4S <A8G>J<R (3 B5.% A4 
68BI9) < CB889D:4A<9 4A9EF9;<< (1 B5.% A4 68BI9). &4>B= 64D<4AF BCF<@4?9A 8?S 
GD79AFAB= 4A9EF9;<B?B7<<. � KD9;6OK4=AOI E<FG4J<SI (CD< FD4AECBDF<DB6>9, 6 ;464?9 < 
F. C.) 8BCGE>49FES >D4F>B6D9@9AA4S Q>EC?G4F4J<S <EC4D<F9?S 6 A4>?BAAB@ </<?< 



C9D969DAGFB@ CB?B:9A<<. 

2. #B?GBF>DOFO= </<?< CB?G;4>DOFO= >BAFGD (D<E. 2) E <EFBKA<>B@ "2 6OEB>B7B <?< 
A<;>B7B 846?9A<S (54??BA </<?< B>E<79A9D4FBD [8]). �?47B84DS A<;>B@G EBCDBF<6?9A<R < 
EF4A84DFAO@ D4;N9@4@, @<A<-<EC4D<F9?< « �!���#» EB6@9EF<@O E ?R5O@ 4CC4D4FB@ 
�! < ���. 

3.  4SFA<>B6O= >BAFGD E >BAFDB?<DG9@B= CB84K9= E@9E< N2O/O2 [11]. 

4. $4;D45BF4AO CBDF4F<6AO9 CD<5BDO �! "�B?<5D<-�" - D<E. 4 < 5. 

 

  

$<E. 4. "�B?<5D<-�" (CB?GBF>DOFO= >BAFGD E 6B;@B:ABEFPR 8B;<DB64A<S "2) 



 

  

$<E. 5. "�B?<5D<-�" (BF>DOFO= >BAFGD E DGKAB= ���) 

�O2>4O 

�EC4D<F9?< « �!���#» 8B>4;4?< E6BR QHH9>F<6ABEFP < 59;BC4EABEFP CD< 
C?4AB6OI 4A9EF9;<B?B7<K9E><I CBEB5<SI CB CB?GBF>DOFB@G, F4> < CB 
CB?G;4>DOFB@G >BAFGDG G 89F9=. 

%F45<?<;<DB64AAO9 @<A<-<EC4D<F9?< « �!���#» CB E6B9= CBDF4F<6ABEF<, 
FBKABEF< 8B;<DB64A<S, GA<69DE4?PABEF< < Q>BAB@<KABEF< CD96BEIB8SF 6E9 
@<DB6O9 4A4?B7<. 

#BE?9 GEB69DL9AEF6B64A<S < B>BAK4F9?PAB= 8BD45BF><, A4D>B;AB-8OI4F9?PA4S 
4CC4D4FGD4 A4 54;9 @<A<-<EC4D<F9?9= « �!���#» @B:9F 5OFP <ECB?P;B64A4 6 
DGF<AAB= CD4>F<>9 89FE><I 4A9EF9;<B?B7B6-D94A<@4FB?B7B6. 
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 57N<5 

� EF4FP9 D4EE@4FD<649FES J9?9EBB5D4;ABEFP, 59;BC4EABEFP < QHH9>F<6ABEFP 
<A74?SJ<BAAB= 4A9EF9;<< CB CB?GBF>DOFB@G < CB?G;4>DOFB@G >BAFGDG G 89F9= E 
<ECB?P;B64A<9@ EF45<?<;<DB64AAOI @<A<-<EC4D<F9?9= A<;>B7B EBCDBF<6?9A<S 
« �!���#», GEF4AB6?9AAOI 6AGFD< (VIC) < 6A9 (VOC) 8OI4F9?PAB7B >BAFGD4. 

К;Nч5вO5 A;>ва: 4CC4D4FO <A74?SJ<BAAB7B A4D>B;4 < <E>GEEF69AAB= 69AF<?SJ<< 
?97><I, @<A<-<EC4D<F9?P, 8OI4F9?PAO= >BAFGD, C98<4FD<S. 
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