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�A74?SJ<BAA4S 4A9EF9;<S < @<A<@<;4J<S 4CC4D4FGDO 8?S D4EL<D9A<S 99 

CD<@9A9A<S 6 A9BF?B:AOI E<FG4J<SI < A9>B@HBDFAOI GE?B6<SI (E>BD4S 

CB@BMP, G84?9AAO9 D97<BAO, 6B9AAB-CB?96O9 GE?B6<S, F9IAB79AAO9 

>4F4EFDBHO, 69F9D<A4D<S). 

$4EE@BFD9AO H<;<>4 < >BAEFDG>J<S EF45<?<;<DB64AAOI <EC4D<F9?9= A<;>B7B 

EBCDBF<6?9A<S « �!���#», EI9@4 < D45BF4 CBEFDB9AAOI A4 <I BEAB69 

CBDF4F<6AOI 4CC4D4FB6 <A74?SJ<BAAB= 4A9EF9;<< «�B?<5D<». 

�?47B84DS A<;>B@G EBCDBF<6?9A<R < EF45<?PABEF< 8B;<DB64A<S 4A9EF9F<>B6, 

E4@O= @4?9AP><= <EC4D<F9?P « �!���#-20/I» (400 7) < E4@O= @BMAO= -

« �!���#-20/S» (8B 10 B5.% E96BH?RD4A4) B59EC9K<64RF QHH9>F<6AB9 

B59;5B?<64A<S 6;DBE?OI < 89F9=, 4 F4>:9 :<6BFAOI (BF @OL>< 8B ?BL48<) 6 

BC9D4J<BAAB= < Q>EFD9AAOI E<FG4J<SI. 

 

�?RK96O9 E?B64: <A74?SJ<BAA4S 4A9EF9;<S, <EC4D<F9?< 4A9EF9F<>B6 

(E96BH?RD4A, <;BH?RD4A), 4CC4D4FO <A74?SJ<BAAB7B A4D>B;4 (�!) < 

<E>GEEF69AAB= 69AF<?SJ<< ?97><I (���). 

�?S B5?97K9A<S KF9A<S BEAB6AB7B F9>EF4, >GDE<6B@ 6O89?9AO >BA>D9FAO9 

CD<@9DO. 

 

75 EFD., 16 D<E., 6 F45?. 
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"59;5B?<64A<9 CD<  I<DGD7<K9E><I BC9D4J<SI < FD46@4F<K9E><I CDBJ98GD4I 

B59EC9K<649FES, >4> CD46<?B, 66989A<9@ 6 BD74A<;@ C4J<9AF4 ?9>4DEF69AAOI 

ED98EF6 <AHG;<BAAO@ (6AGFD<69AAB, 6AGFD<@OL9KAB < F.C.) <?< 

<A74?SJ<BAAO@ (6 ?97><9 6@9EF9 E ><E?BDB8B@) ECBEB54@<. 

�AHG;<BAAO9 @9FB8O (LCD<J, >4C9?PA<J4) CDBM9, AB 5B?99 <A9DJ<BAAO 

(?9>4DEF69AAO9 ED98EF64 CD9F9DC964RF I<@<K9E><9 CD96D4M9A<S 6B 6D9@9A< – 

@9F45B?<;@ E EBBF69FEF6GRM9= A47DG;>B= A4 C9K9AP).                                                        

�@58<CI5AB20 8=30;SF8>==>9 0=5AB5788 [1]: 

1 - �EF9EF69AAO= CGFP CB84K< (K9D9; ?97><9) 6@9EF9 E A9B5IB8<@O@ 

><E?BDB8B@, 59; A4DGL9A<S ;4M<FAB= B5B?BK>< BD74A<;@4 (6 BF?<K<9 BF 

6AGFD<69AAB= 4A9EF9;<<).  

2 - "FEGFEF6<9 5B?96B7B E<A8DB@4 («CB7D9FP 7BD?OL>B» - 7B6BDSF 89FE><9 

4A9EF9;<B?B7<, LCD<J A9CD<9@?9@ 8?S 89F9= 8B14 ?9F). 

3 - �GKL4S GCD46?S9@BEFP (5OEFD4S <A8G>J<S < BEB59AAB 6OIB8 <; 

A4D>B;4). 

�54>AB0B>: - 7DB@B;8>BEFP FD48<J<BAAOI 4CC4D4FB6 �!, CB ED46A9A<R EB 

LCD<J9@. 

#BQFB@G 64:AB GCDBEF<FP 4CC4D4FO �! < B8AB6D9@9AAB CB6OE<FP <I 

QHH9>F<6ABEFP. 

�EIB8AO= Q?9@9AF F4>B= 4CC4D4FGDO – <EC4D<F9?P 4A9EF9F<>B6.  

 <DB6B= DOAB> A4EOM9A EF4J<BA4DAO@< 4CC4D4F4@< �! A4 BEAB69 

FD48<J<BAAOI 8A?0@8B5;59 2OA>:>3> A>?@>B82;5=8S (plenum vaporizers), 

D45BF4RM<I BF E:4FB7B 74;4 846?9A<9@ B>B?B 400 >#4 (4 4F<). #D< QFB@ 

G>4;4AA4S 8BDB7BEFBSM4S 4CC4D4FGD4 A9 EBBF69FEF6G9F EB6D9@9AAB= A<;>B-

CBFBKAB= 4A9EF9;<< (mini- or low-flow anesthesia) CB E>BDBEF< GCD46?9A<S 

7?G5<AB= A4D>B;4 CGF9@ CB84K< 4A9EF9F<>4 6 8OI4F9?PAO= >BAFGD C4J<9AF4 [2, 

3]. %GM9EF6G9F BEFDO= 89H<J<F 6 CBDF4F<6AOI 4CC4D4F4I A4 BEAB69 EF45<?PAOI 

8A?0@8B5;59 =87:>3> A>?@>B82;5=8S (draw-over  vaporizers), 
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HGA>J<BA<DGRM<I 6A9 ;46<E<@BEF< BF <EFBKA<>B6 C<F4A<S A4 B7D4A<K9AAB@ 

D45BK9@ @9EF9, 6 CB?96OI GE?B6<SI < KD9;6OK4=AOI E<FG4J<SI.  

«"5D4;B64?4EP A9>4S Q6B?RJ<BAA4S 5D9LP 6 D9?964AFAB@ B5BDG8B64A<< (8?S 

4A9EF9;<B?B7<<) CBE?9 CD9>D4M9A<S (> 1980 7.) D4;6<F<S  draw-over <EC4D<F9?9= 

(«This has left something of a generation gap in the equipment available since draw-

over vaporizer development all but stopped some 2 decades ago») [4].  

"8A4>B, A9E@BFDS A4 A9EF45<?PABEFP (CB CBFB>G 74;4), «A4D>B;AO9 E<EF9@O 

draw-over <;A4K4?PAB 6BEFD95B64AO 6 @9?><I 5B?PA<J4I» («draw-over anesthesia 

is the system of first choice for small hospitals») [5, 6].   

�CC4D4FO (E<EF9@O) <A74?SJ<BAAB= 4A9EF9;<< 8?S BF84?9AAOI D4=BAB6 <?< 6B 

6D9@S >DGCAOI >4F4EFDBH [7, 8] 8B?:AO 5OFP: 

- �97><@<, CBDF4F<6AO@<, G8B5AO@<, QHH9>F<6AO@<, 4>>GD4FAO@<, 

A9CDB?<649@O@< (CB :<8>B@G 4A9EF9F<>G); 

-  %B6@9EF<@O@< E D4;?<KAO@< 4A9EF9F<>4@<; 

- �F@BEH9DAO= 6B;8GI, >4> < ><E?BDB8, @B:9F 5OFP <ECB?P;B64A >4> 74;-

ABE<F9?P. 

1F<  D4;AO9 < CDBF<6BD9K<6O9 FD95B64A<S  HBD@G?<DGRFES 6 B8AB= HD4;9:  

8450;P=O9 8A?0@8B5;P 4>;65= 1OBP B>G=O< :0: «plenum» 8 ?@>ABO< 

:0: «draw-over» .  

#BS6?9A<9 A4 DOA>9 D9?964AFAOI @<A<-<EC4D<F9?9= < 4CC4D4FB6 �! A4 <I 

BEAB69, 6B-C9D6OI, ?<>6<8<DG9F G>4;4AAO= 89H<J<F 8?S G84?9AAOI < 

FDG8AB8BEFGCAOI D97<BAB6, 6B-6FBDOI, D4EL<D<F B5?4EFP CD<@9A9A<S �! 6 

E<FG4J<SI, >B784 59;4?PF9DA4F<6AB CD<@9AS9FES F9IA<K9E>< 5B?99 CDBEF4S, AB 

A9 6E9784 489>64FA4S B5M4S 6AGFD<69AA4S 4A9EF9;<S (CD< @4EE<6AB= 

>DB6BCBF9D9) <, 6-FD9FP<I, CB6OE<F QHH9>F<6ABEFP FD48<J<BAAB= 

<A74?SJ<BAAB= 4A9EF9;<<.  

 4>9FO EF45<?<;<DB64AAOI (CB D4EIB8G 74;4-ABE<F9?S, F9@C9D4FGD9 < 

846?9A<R) @<A<-<EC4D<F9?9= A<;>B7B EBCDBF<6?9A<S G84?BEP D4;D45BF4FP 6 

2001-2005 7.7. 6 �;D4<?9 6 D4@>4I start-up firm «LaminarTechnology Ltd.», AB 

D4;D45BF>4 BCOFAOI B5D4;JB6, @98<J<AE>4S E9DF<H<>4J<S < CDB@OL?9AAB9 
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CDB<;6B8EF6B BD74A<;B64AB 6 $BEE<< (;4FD4FO 6 89ESF>< D4; @9APL9) 6 2007-

2011 7.7. [9-11]. 

!4 54;9 86GI F<CB6 <EC4D<F9?9=  « �!���#-20/I» (6 3 D4;4 @9APL9 ?GKL97B 

4A4?B74 OMV) < « �!���#-20/S» (686B9 @BMA99 Vapor 2000) 

<;7BF46?<64RFES A9E>B?P>B @B89?9= CBDF4F<6AOI 4CC4D4FB6 «�B?<5D<» 8?S 

CDB6989A<S <A74?SJ<BAAB= 4A9EF9;<< (E4=F www.minivap.net ) 6;DBE?O@ < 

89FS@, 4 F4>:9 :<6BFAO@ (BF @OL>< 4B ?BL48<). 

#DBJ9EEO D4;D45BF><, CDB<;6B8EF64 < D94?<;4J<< @98<J<AE>B7B <;89?<S 

BEB59AAB E?B:AO < ;4FD4FAO (@AB7BEF48<=AO9 <EE?98B64A<S, F9IA<K9E><9 < 

@98<J<AE><9 <ECOF4A<S, E9DF<H<>4J<S). %9=K4E 6 $BEE<< < «5?<:A9@ 

;4DG59:P9» D45BF4RF 5B?99 100 CBDF4F<6AOI 4CC4D4FB6 «�B?<5D<» A4 54;9 

<EC4D<F9?9= « �!���#» CD9<@GM9EF69AAB 6 D4=BAAOI 7BEC<F4?SI < 

69F9D<A4DAOI >?<A<>4I («>4C?S 6 @BD9» CB ED46A9A<R E 70 7.7. %%%$, >B784 

�#" «�D4EAB764D899J» 9:97B8AB <;7BF46?<64? CB 3 FOE. <EC4D<F9?9= 

«�A9EF9;<EF-1» < «�A9EF9;<EF -2» 8?S @98<J<AO < 4D@<< – 7?464 8  EF4FP<).  

!4<5B?PL<9 C9DEC9>F<6O CD<@9A9A<S F4>B= 4CC4D4FGDO – A9BF?B:AO9 

E<FG4J<< (E>BD4S CB@BMP), G84?9AAO9 D4=BAO < F9IAB79AAO9 >4F4EFDBHO, 

6>?RK4S 6B9AAB-CB?96O9 GE?B6<S.  

!9E>B?P>B 64:AOI J<HD:  

9:97B8AB CDB849FES 4A9EF9F<>B6: E96BH?RD4A4 – 5B?99 $1 @D8, <;BH?RD4A4 –  

$200 @?A, <; A<I – 1/3 8?S 69F9D<A4D<<. #D< D4EIB89 20 @? E96BH?RD4A4 A4 

B8ABK4EB6GR BC9D4J<R (<I 5B?99 50%) CB?GK49FES CBDS8>4 50 <;=/3>4 FB?P>B 

4A9EF9;<= E96BH?RD4AB@. 

� @<D9 CDB<;6B8SF 5B?99 100 FOE. <EC4D<F9?9= 6 7B8 EFB<@BEFPR $800-5000. 

*9A4 EB6D9@9AAB7B 4CC4D4F4 �! (@4EE4 5B?99 50 >7), 6>?RK4S @BA<FBDO < 

4CC4D4F ���,– 89ESF>< FOESK 8B??4DB6. 

!B 489>64FA4S @98<J<AE>4S CB@BMP 6 Q>EFD9AAOI  E<FG4J<SI @B:9F 5OFP 

B59EC9K9A4 @<A<@4?PAO@< ED98EF64@<: DGKAO@ <?< CDBEFO@ 

Q?9>FDB@9I4A<K9E><@ 4CC4D4FB@ ���, A4CD<@9D F<C4 SAVe, < <EC4D<F9?9@ 

A<;>B7B EBCDBF<6?9A<S « �!���#-20» (D4;89? 6.2).  

http://www.minivap.net/
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� E?GK49 B5L<DAB= FD46@O < @4EEB6B= >DB6BCBF9D<, F4>B= >B@C?9>F – 

GA<>4?PAB9 ED98EF6B 8?S EASF<S 5B?96B7B LB>4 < CBE?98GRM97B <AHG;<BAAB7B 

66989A<S A9B5IB8<@OI ?9>4DEF69AAOI ED98EF6 < >DB6<. 

� D4;AO9 <EFBD<K9E><9 C9D<B8O EBBFABL9A<9 @9:8G <A74?SJ<BAAB= < 

6AGFD<69AAB= B5M9= 4A9EF9;<9= D48<>4?PAB @9AS?BEP. &4>, 6B 6D9@S �DO@E>B= 

6B=AO (5?47B84DS !.�. #<DB7B6G) < 7D4:84AE>B= 6B=AO 6 %,� CD<@9AS?ES 

FB?P>B <A74?SJ<BAAO= A4D>B; (89ESF>< FOESK BC9D4J<= 9:97B8AB CD< 

BFEGFEF6<< EB69DL9AAOI 4CC4D4FB6 < 4A9EF9F<>B6!). � C9D6B= < 6FBDB= 

@<DB6OI 6B=A4I, 6 �BD99, �P9FA4@9, ?B>4?PAOI >BAH?<>F4I 6 �4A7?489L, 

�4@5B8:9, �A7B?9, +489, A4 (B?>?9A8E><I BEFDB64I < �D4>9 F4>:9 

8B@<A<DB64? <A74?SJ<BAAO= A4D>B;.  

"8A4>B, CB @A9A<R 6B9AAOI 4A9EF9;<B?B7B6 �96L4A>B64 �.�. < #B?GL<A4 

2.#., «BF9K9EF69AA4S (DBEE<=E>4S) 6B9AA4S <A74?SJ<BAA4S 4A9EF9;<S CBF9DS?4 

E6B= CD<BD<F9F 6 �H74A<EF4A9 (1980-88 7.7.) < BEF4?4EP EB6E9@ 

A96BEFD95B64AAB= 6 +9KA9 (1994-96 7.7.)» <;-;4 A9EBBF69FEF6<S A4D>B;AB= 

4CC4D4FGDO < LF4FAOI @9FB8<> 4A9EF9;<< Q>EFD9@4?PAO@ >?<@4F<K9E><@ 

GE?B6<S@ (A<;>B9 4F@BEH9DAB9 846?9A<9 < 6OEB>4S F9@C9D4FGD4). 

#DB86<:9A<9 AB6B= 4CC4D4FGDO A4 @<DB6B= @98<J<AE><= DOAB> E 

@<A<@4?PAO@< ;4FD4F4@< @B:9F 5OFP D94?<;B64AB K9D9; 69F9D<A4D<R, 789 

A4>BC?9A BCD989?9AAO= BCOF < 8BEF4FBKAB A4J<BA4?PAB7B (DBEE<=E>B7B) 

E9DF<H<>4F4.  

�?47B84DS A<;>B@G EBCDBF<6?9A<R < @<A<4FRDABEF<, D4;D45BF4AAO9 @<A<-

<EC4D<F9?< 6 >B@C?9>F9 E EB6D9@9AAO@ @<A<-4CC4D4FB@ ��� (A4CD<@9D, 

SAVe™ PORTABLE VENTILATOR KIT) < >BAJ9AFD4FBDB@ ><E?BDB84 

(A4CD<@9D, Airsep Focus miniature portable oxygen concentrator) <@9RF 

C9DEC9>F<6O A4 @9:8GA4DB8AB@ DOA>9 6 GCB@SAGFOI @98<J<AE><I EH9D4I. 
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1. %#"%"�/ �"��$"��!�3 �!�%&�&��"� � #"#'�3$!/� 
 "���� �%#�$�&���� 

!4<5B?99 D4ECDBEFD4A9AAO= ECBEB5 8B;<DB64A<S <EC4DSRM<IES 4A9EF9F<>B6 – 

;4 EK9F 45;5=8S ?>B>:0 74;4-ABE<F9?S F A4 869 K4EF< CBED98EF6B@ 

D4ECD989?<F9?PAB7B GEFDB=EF64 – D97G?SFBD4 >BAJ9AFD4J<<. #9D64S K4EFP F: 

A4EOM49FES C4D4@< 4A9EF9F<>4 6 <EC4D<F9?PAB= >4@9D9 8B D46AB69EAB= 

>BAJ9AFD4J<< !S =  A/  ( A – C4DJ<4?PAB9 846?9A<9 A4EOM9AAOI C4DB6 

4A9EF9F<>4,   – 4F@BEH9DAB9 846?9A<9) < D4;546?S9FES 6FBDB= (54=C4EAB=) 

K4EFPR CBFB>4 F1 = F – F: 8B ;484AAB= >BAJ9AFD4J<< [12] 

! = [1+ (   �-1 – 1) F F: 
-1

]
 -1                                                                            (1) 

�; CD<6989AAB= HBD@G?O E?98GRF 864 7?46AOI GE?B6<S EF45<?PAB7B 

8B;<DB64A<S CD< EF4A84DFAB@ <;@9A9A<< B5M97B D4EIB84 74;4 F (BF 0,2 8B 10 

?/@<A):  

1 - D46AB69EAB9 A4EOM9A<9 K4EF< CBFB>4 74;4 F: C4D4@< 4A9EF9F<>4 A4 6OIB89 

<EC4D<F9?PAB= >4@9DO; 

2 - CBEFBSAEF6B BFABE<F9?PAB7B D4EIB84 74;4 K9D9; >4@9DG F: F
 -1 6 L<DB>B@ 

8<4C4;BA9 CBEFBSAAOI < CG?PE<DGRM<I (8?S «draw-over» <EC4D<F9?9=) CBFB>B6 

74;4.  

&B 9EFP 6OIB8A4S >BAJ9AFD4J<S <EC4D<F9?S ! EF45<?PA4 (CBEFBSAA4), >B784 

BFABE<F9?PAO9 C9D9@9AAO9    A , F F: 
-1 F4>:9 CBEFBSAAO. 

�FBDB9 (F9IA<K9E>< 5B?99 E?B:AB9) GE?B6<9 B59EC9K<649FES CB8B5<9@ 

7<8DB@9I4A<K9E><I I4D4>F9D<EF<> ?<A<= 54=C4E4 < <EC4D<F9?PAB= >4@9DO CD< 

BFABE<F9?PAB GEFB=K<6OI D9:<@4I F9K9A<S 74;4: ?4@<A4DAB@ <?< 

FGD5G?9AFAB@. 

$46AB69EA4S >BAJ9AFD4J<S A4<@9A99 ?9FGK97B EB6D9@9AAB7B 4A9EF9F<>4 – 

E96BH?RD4A4 EBEF46?S9F 5B?99 20 B5.% (4 MAC – @<A<@4?PA4S 4?P69B?SDA4S 

>BAJ9AFD4J<S 6 ><E?BDB89, – FB?P>B 2,05 B5.%) CD< EF4A84DFAOI GE?B6<SI (20 
B% < 760 @@ DF.EF.), A4<5B?99 ?9FGK<I (<;BH?RD4A4 < 74?BF4A4-HFBDBF4A4) – 

5B?99 30 B5.% ( �% EBBF69FEF69AAB 1,15 < 0,75 B5.%).  
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&45?<J4 1 

(<;<K9E><9 E6B=EF64 EB6D9@9AAOI <A74?SJ<BAAOI 4A9EF9F<>B6 

 S I H  (() E D 

 B?9>G?. @4EE4 200      184      197      184 168 
#?BFABEFP, 7/@? 1,52       1,5 1,87 1,52  
&9@C9D4F. ><C., B% 58,5 48,5 50,2 56,5    22,8 
�46?9A<9  C4DB6, 
 @@ Hg CD< 20 B% 

157 
 

238 
 

     243 
 

     175 
 

669 
 

$46AB69EA4S 
>BAJ9AFD4J<S, B5.%  

20,6 31,3 32 23 88 

&9C?BF4 <EC4D9A<S, 
�:/7 (>4?/7) 

  151 (36) 176 (42)  

MAC  6 100% O2 2,05 1,15 0,75       1,8       6 
MAC  6 70% N2O 0,66 0,56 0,29 0,57      2,5 
�<BFD4AEHBD@-S, % 3 - 5       0,2       20        2      0,1 
#D9?B@?9A<9 C4DB6, 
(n-1) 106  CD< 0 B% 

1538 1566 1606 1544 1212 

S - Sevoflurane, I  - Isoflurane, ! - Halothane ((FBDBF4A), E – Enflurane, D – 
Desflurane. 

$46AB69EAB9 A4EOM9A<9 C4D4@< 4A9EF9F<>4 CBFB>4 74;4 F: A4 6OIB89 

<EC4D<F9?PAB= >4@9DO B59EC9K<649FES ;4 EK9F <ECB?P;B64A<S FBA>B?<EFB6OI 

@9F4??<K9E><I H<F<?9= (CBD<EFOI <?< E9FK4FOI) CD< @<A<@4?PAB@ 

EBCDBF<6?9A<< CBFB>G 74;4 < BEF4F>9 4A9EF9F<>4. #D<@9ASRF F4>:9 54D5BF4: 

74;4-ABE<F9?S K9D9; E?B= :<8>B7B 4A9EF9F<>4, 4 F4>:9 59EH<F<?PAO9 

<EC4D<F9?PAO9 >4@9DO («�A9EF9;<EF-1»). 

� DS89 EB6D9@9AAOI <EC4D<F9?9= 6OEB>B7B EBCDBF<6?9A<S 4>78@CRB 684:89 

0=5AB5B8: 6 CBFB> 74;4-ABE<F9?S, <ECB?P;GS 74;B4A4?<;4FBD < >B@CPRF9DAGR 

E<EF9@O GCD46?9A<S.  

#D98?B:9AO F4>:9 A9E>B?P>B F<CB6 <EC4D<F9?9= @02=>25A=>3> =0AOI5=8S 

2A53> ?>B>:0 3070-=>A8B5;S C4D4@< 4A9EF9F<>B6. �BAJ9AFD4J<R 4A9EF9F<>4 A4 

6OIB89 F4><I <EC4D<F9?9= G8B5AB CD98EF46<FP 6 6<89 BFABL9A<S 846?9A<S 

A4EOM9AAOI C4DB6 4A9EF9F<>4 > B5M9@G 846?9A<R !S =  A/ .   

�46?9A<9 A4EOM9AAOI C4DB6  A D97G?<DGRF <;@9A9A<9@ F9@C9D4FGDO 

(A9B5IB8<@B BI?4:84FP A<:9 -50 B%) <?< E CB@BMPR EBD59AFB6, F69D8OI <?<  
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:<8><I (4A9EF9;<B?B7<K9E>4S EF4AJ<S PhysioFlex) [13]. 

�O? D4;D45BF4A <EC4D<F9?P E D97G?<DB64A<9@ >BAJ9AFD4J<< 4A9EF9F<>4 ;4 EK9F 

<;@9A9A<S B5M97B 846?9A<S   (89ESF>< 4F@BEH9D) 6 F9D@BEF45<?<;<DB64AAB= 

<EC4D<F9?PAB= >4@9D9. 

#BCG?SDAO9 ;4DG59:AO9 8A?0@8B5;8 2OA>:>3> A>?@>B82;5=8S (plenum 

Vaporizer OUT of Circuit - VOC) E 89?9A<9@ CBFB>4 A9?P;S EK<F4FP 

<894?PAO@< CB DS8G C4D4@9FDB6: @4EE4 < 7454D<FO, Q>BAB@<KABEFP, 

GA<69DE4?PABEFP CB 74;BC<F4A<R (F45?. 2).  

&45?<J4 2   
%D46A<F9?PAO9 I4D4>F9D<EF<>< <EC4D<F9?9= 4A9EF9F<>B6 

CD< 4F@BEH9DAB@ 846?9A<9 1005 kPa 
#4D4@9FDO Drager 

 
Vapor 2000 

Penlon  UK �!�� #/�#" 
«�D4EAB764D899J»  

Delta OMV �A9EF9;<EF-1 �A9EF9;<EF-2 

�<4C4;BA L>4?O, B5.%  0-6 0-6 0-4 0-5 (20QH<D) 0-5 (20 QH<D) 
$4EIB8 74;4, ?/@<A 0,25 – 15 0,2–15 4-8 1-10 2-15 
&9@C9D4FGD4,B% 10 – 40 15– 35 18-22 15-30 10-30 
"5N9@ 4A9EF9F<>4, @? 360 250 50 100 100 
#BF9D< A4 H<F<?SI, @? 60 60 10 0 10 
%BCDBF<6?9A<9, @@ 
!2" CD< 10?/@<A 

1100 1000 <10 300 <10 

!4>?BA, 7D48 30 10 30 10 30 
 4EE4 <EC4D<F9?S, >7 6,5 – 8,5 5,7 1,3 6 3,2 

 

!9B5IB8<@B BF@9F<FP 2 EGM9EF69AAOI A98BEF4F>4 4CC4D4FB6 �! E  

<EC4D<F9?S@< 6OEB>B7B EBCDBF<6?9A<S. 

#9D6O= - 6B 6D9@S A<;>BCBFBKAB= 4A9EF9;<< (D4EIB8 74;4 BF 0,2 8B 2 ?/@<A) 

68OI49@4S >BAJ9AFD4J<S 4A9EF9F<>4 CI EGM9EF69AAB BF?<K49FES BF ;484AAB= CB 

L>4?9 <EC4D<F9?S CS CBE?9 C9D9>?RK9A<S >BAJ9AFD4J<< (F45?. 3). +9@ A<:9 

CBFB> E69:9= 74;B6B= E@9E< F, F9@ 5B?PL9 D4;A<J4 CS - CI, 4 F4>:9 6D9@S 

EF45<?<;4J<< (;4C4;8O64A<S) 68OI49@B= >BAJ9AFD4J<< T ≥ V: 
.
 F

-1 , 789  V: – 

B5N9@ 8OI4F9?PAB7B >BAFGD4 [2]. 

�FBDB= A98BEF4FB> – CD< @<A<@4?PAB@ E69:9@ 74;BFB>9 250 @?/@<A 

CBEFGC?9A<9 C4DB6 <;BH?RD4A4, QAH?RD4A4 < 74?BF4A4 6 8OI4F9?PAO= >BAFGD 
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@9APL9 <I CB7?BM9A<S F>4AS@< 6;DBE?B7B K9?B69>4 84:9 A4 @4>E<@4?PAB= 

BF@9F>9 L>4?O (5 B5.%) <EC4D<F9?S. +9@ A<:9 CBFB>, F9@ 5B?PL9 8B?:A4 5OFP 

>BAJ9AFD4J<S CB L>4?9 <EC4D<F9?S, KFB5O CB889D:4FP A9B5IB8<@GR 7?G5<AG 

4A9EF9;<<.  

&4><@ B5D4;B@, 4A9EF9;<B?B7 A9 @B:9F CD4>F<K9E>< 84:9 BJ9A<FP (59; 

74;B4A4?<;4FBD4) 68OI49@GR >BAJ9AFD4J<R 4A9EF9F<>4, A9E@BFDS A4 6OEB>GR 

FBKABEFP <EC4D<F9?S.  

&45?<J4 3 

�BAJ9AFD4J<S < CB84K4 E96BH?RD4A4 (S) < <;BH?RD4A4 (I) 6B 6D9@S 
A<;>BCBFBKAB= 4A9EF9;<< E <EC4D<F9?9@ 6A9 8OI4F9?PAB7B >BAFGD4 (VOC) [2] 

#BFB> ><E?BDB84 F, ?/@<A 0,25 0,5 1 
,>4?4 <EC4D<F9?S / �8OI49@4S 
>BAJ9AFD4J<S, CS/ CI 

S 8/2.8 5/2.8 3/1.8 

I 5/1.2 5/1.8 2/1 

#B84K4 C4DB6 4A9EF9F<>4,  
FA= CS (1-CS)-1 F, @?/@<A 

S 21 26(max 42) 31(max 84) 
I 13 26 20 (max 53) 

�D9@S ;4C4;8O64A<S 
>BAJ9AFD4J<< , T g V> . F-1 , @<A 

 20 10 5 

 

#@8<5@ 1.  �@5<O AB018;870F88 (70?074K20=8O) :>=F5=B@0F88, A>3;0A=> 

D>@<C;5 Conway
`
s, ?@>?>@F8>=0;L=> >1J5<C V> 4KE0B5;L=>3> :>=BC@0 8 

>1@0B=> ?@>?>@F8>=0;L=> ?>40G5 F A25659 307>2>9 A<5A8 T ≥ V> 
.
 F

-1 
. 

&0:, ?@8 AB0=40@B=KE >1J5<5  V>=5; 8 ?>40G5 F= 0,5 ;/<8= 2@5<O 

70?074K20=8O 1>;LH5 10 <8=. $50;L=>5 2@5<O 70?074K20=85 ACI5AB25==> 

2>7@0AB05B 87-70 A>@1F88 (45A>@1F88) ?0@>2 0=5AB5B8:0 B:0=O<8 ?0F85=B0 8 

=58450;L=>9 ?@><K2:8 4KE0B5;L=>3> :>=BC@0. 

% 8DG7B= EFBDBAO, <EC4D<F9?< 4A9EF9F<>B6 =87:>3> A>?@>B82;5=8S 

(Vaporizer IN Circuit – VIC, <?< draw-over) 5B?99 QHH9>F<6AO 

(CDB<;6B8<F9?PAO CB 4A9EF9F<>G) CD< A<;>BCBFBKAB= 4A9EF9;<<, F4> >4> 6ES 

8OI4F9?PA4S E@9EP (EBBF69FEF69AAB @<AGFAB= 69AF<?SJ<< MV) CDBIB8<F K9D9; 

<EC4D<F9?P (4 A9 FB?P>B A<;><= CBFB> ><E?BDB84). 1F< <EC4D<F9?< E GE?B6AB=  

L>4?B= 5O?< CBCG?SDAO 5B?99  50 ?9F A4;48, AB E9=K4E BA< <@9RF 

B7D4A<K9AAB9 D4ECDBEFD4A9A<9 6 6B9AAB-CB?96OI GE?B6<SI, G84?9AAOI < 
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FDG8AB8BEFGCAOI D97<BA4I, 6 69F9D<A4D<<, >B784 CDBEFBF4 >BAEFDG>J<< < 

A9;46<E<@BEFP BF <EFBKA<>B6 E:4FOI 74;B6 (54??BAO < >BAJ9AFD4FBDO "2) 

64:A99 <I A9EF45<?PABEF< 8B;<DB64A<S. 

#@8<5D 2. %B018;878@>20==K9 8A?0@8B5;L =87:>3> A>?@>B82;5=8O 

« �!���#»  CAB0=>2;5= =0 ;8=88 24>E0 ?0F85=B0 <564C ?0B@C1:><  22 << 

8 3>D@8@>20==>9 B@C1:>9 0??0@0B0 �! 8;8 ��� (B.5. В�#" И 4KE0B5;L=>3> 

:>=BC@0).  

&>340 70?074K20=85 =0 ?>@O4>: <5=LH5 T j VК 
. 
MV

-1 = 1 <8=  (2<5AB> 10 <8= 

?> ?@54K4CI5<C ?@8<5@C, 5A;8 MV = 5 ;/<8=).     

"EB59AABEFP CDB9>F<DB64A<S <EC4D<F9?S A<;>B7B EBCDBF<6?9A<S ;4>?RK49FES 6 

D4J<BA4?PAB@ <ECB?P;B64A<< 97B B7D4A<K9AAB7B EBCDBF<6?9A<S 8?S 

EF45<?PAB7B 89?9A<S CBFB>4 74;4-ABE<F9?S. #D< QFB@ A9B5IB8<@B E69EF< > 

@<A<@G@G H4>FBDO, A4DGL4RM<9 GCBDS8BK9AAB9 (?4@<A4DAB9) F9K9A<9 < 

D4ECD989?9A<9 74;4. 

&4>, ?GKL<= ;4DG59:AO= <EC4D<F9?P A<;>B7B EBCDBF<6?9A<S «OMV» H<D@O 

Penlon (F45?. 2, #D<?B:9A<9 10.3) CD< D4EIB89 74;4-ABE<F9?S @9A99 3 ?/@<A 

CD4>F<K9E>< A9 8B;<DG9F 4A9EF9F<> (>BAJ9AFD4J<S C4849F 8B AG?S!). 

�A4?B7<KAO= A98BEF4FB> <@99F 8DG7B= <;69EFAO= draw-over <EC4D<F9?P 

Ohmeda  PAC. 

�?S 6OS6?9A<S CD<K<AO QFB7B F<C<KAB7B A98BEF4F>4 A9 AG:AB CB8DB5AB 

D4EE@4FD<64FP EI9@G < >BAEFDG>J<R CB8B5AOI <EC4D<F9?9=. �BEF4FBKAB 

CBE@BFD9FP A4 D4ECB?B:9A<9 D97G?SFBD4 >BAJ9AFD4J<< BFABE<F9?PAB 

<EC4D<F9?PAB= >4@9DO (CD<@9DAB A4 50-70 @@ 6OL9) < 6ECB@A<FP B D4;A<J9 

C?BFABEF9= 74;4-ABE<F9?S (C?BFABEFP 6B;8GI4 1,21 7/?) < C4DB6 4A9EF9F<>4 

(C?BFABEFP E@9E< A4EOM9AAOI C4DB6, A4CD<@9D, <;BH?RD4A4 CBKF< 6FDB9 

5B?PL9). #D< A<;><I D4EIB84I 74;4 1-2 ?/@<A EBCDBF<6?9A<9 <EC4D<F9?S 

(D97G?SFBD4 >BAJ9AFD4J<<) C4849F 8B 1 #4, KFB EBCBEF46<@B E C9D9C48B@ 

846?9A<S <;-;4 D4;A<JO C?BFABEF9= 74;4-ABE<F9?S < C4DB6 4A9EF9F<>4. #BQFB@G 

74; CDBEFB A9 @B:9F 6B=F< 6 <EC4D<F9?PAGR >4@9DG (6O846<FP FS:9?O9 C4DO 
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4A9EF9F<>4) < <EC4D<F9?P EBBF69FEF69AAB A9 CB849F  4A9EF9F<> 6 8OI4F9?PAO= 

>BAFGD C4J<9AF4.  

#BE?98A<9 «EB69FE><9» <EC4D<F9?< – «�A9EF9;<EF-4» 6OEB>B7B < «�A9EF9;<EF -

5» A<;>B7B EBCDBF<6?9A<S (D4;D45BF4AO 6 80-I 7.7.) A9 CB;6B?SRF CDB6B8<FP 

EB6D9@9AAGR A<;>BCBFBKAGR 4A9EF9;<R CD< D4EIB89 74;4 BF 0,2 8B 2 ?/@<A, 4 

F4>:9 8B;<DB64FP E96BH?RD4A. 
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2. (����� �%#�$�&���� % ����!��  #"&"��  

� D4;89?9 2 (GD46A9A<9  1)  EHBD@G?<DB64AO 864 7?46AOI CA;>28S AB018;P=>3> 

4>78@>20=8S 8A?0@8B5;59 A 45;5=85< ?>B>:0 (F4>B6OI 5B?PL<AEF6B):  

1 - D46AB69EAB9 A4EOM9A<9 CBFB>4 74;4 F: C4D4@< 4A9EF9F<>4 A4 6OIB89 

<EC4D<F9?PAB= >4@9DO; 

2 - CBEFBSAEF6B BFABE<F9?PAB7B D4EIB84 74;4 K9D9; >4@9DG F: F
 -1 6 L<DB>B@ 

8<4C4;BA9 CBEFBSAAOI < CG?PE<DGRM<I (8?S «draw-over» <EC4D<F9?9=) CBFB>B6 

74;4.  

�BCB?A<F9?PAB9 GE?B6<9 EF45<?PABEF<, 6 E6S;< E <;@9A9A<9@ B>DG:4RM9= 

F9@C9D4FGDO < 4F@BEH9DAB7B 846?9A<S, – F9D@B54DB>B@C9AE4J<S 6OIB8AB= 

>BAJ9AFD4J<< 4A9EF9F<>4. 

%F45<?PAB9 89?9A<9 CBFB>4 74;4 F: F
 -1  E6S;4AB E CB8B5<9@ F9K9A<S 74;B6 K9D9; 

<EC4D<F9?PAGR  >4@9DG < 54=C4E (6 B5IB8). 

� <EC4D<F9?SI A<;>B7B EBCDBF<6?9A<S 7<8DB@9I4A<K9E>B9 CB8B5<9 8BEF<749FES 

FB?P>B CD< ?4@<A4DAB@ F9K9A<< 74;4 (8BE?B6AB «E?B<EFO@», <?< 

GCBDS8BK9AAO@, >4> 6 8OI4F9?PAOI CGFSI K9?B69>4).  

�9=EF6<F9?PAB, B7D4A<K9AAO= 8<4C4;BA EBCDBF<6?9A<S (8B 10 @@ !2") 

<ECB?P;G9FES D4J<BA4?PA99 [12], F4> >4> CD< ?4@<A4DAB@ D9:<@9 

EBCDBF<6?9A<9 (C9D9C48 846?9A<S) CDBCBDJ<BA4?9A E>BDBEF< F9K9A<S 74;4, 4 

CD< FGD5G?9AFAB@ (I4BF<KAB@) – >648D4FG E>BDBEF<. #D< QFB@, >B784 

<EC4D<F9?P �!'&$� 8OI4F9?PAB7B >BAFGD4 (VIC), CBFB> 74;4 6B 6D9@S 68BI4 

D4EF9F BF AG?S 8B @4>E<@G@4 (6FDB9 5B?PL97B @<AGFAB= 69AF<?SJ<< CD< 

EBBFABL9A<< H4; 68BI4 < 6O8BI4 I:E = 1:2) < B5D4FAB. 

"K96<8AB, «CBFB> 74;4 K9D9; 54=C4E < <EC4D<F9?PAO9 >4A4?O A9 8B?:9A 

@9ASFPES BF  ?4@<A4DAB7B > FGD5G?9AFAB@G (<?< B5D4FAB) 6 ?R5B= @B@9AF 

D45BK97B D9:<@4 <EC4D<F9?S. � CDBF<6AB@ E?GK49, CDB<;B=89F 5B?PLB9 < 

D9;>B9 <;@9A9A<9 >4?<5DB6BKAB= I4D4>F9D<EF<>< <EC4D<F9?S» («the flow 

through either the bypass or the vaporizing channels should not change from laminar 

to turbulent (or vice-versa) at any point within the operating range of the vaporizer. If 
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that did occur there would be a large and abrupt change in the calibration curve at 

that point» - [14]). 

&9@ A9 @9A99, <;69EFAO9 draw-over <EC4D<F9?< Goldman, OMV, Ohmeda PAC 

D45BF4RF >4> D4; 6 A9EF45<?PAB@ «C9D9IB8AB@» D9:<@9 F9K9A<S 74;4 < CBQFB@G 

A9EF45<?PAO CB >BAJ9AFD4J<< 4A9EF9F<>4 BEB59AAB CD< A<;><I D4EIB84I 74;4. 

!;>6=>ABP ?@>5:B8@>20=8S 8A?0@8B5;59 =87:>3> A>?@>B82;5=8S 

%F45<?PAB9 89?9A<9 CBFB>4 74;4 F: F
 -1 ;A4K<F9?PAB FDG8A99 B59EC9K<FP CD< 

A<;>B@ EBCDBF<6?9A<S, K9@ CD< 6OEB>B@. %BCDBF<6?9A<9 D97G?SFBD4 

>BAJ9AFD4J<< 4A9EF9F<>4 (D4ECD989?<F9?PAB7B GEFDB=EF64) 6 draw-over 

<EC4D<F9?SI A4 864 CBDS8>4 (6 100 D4;) @9APL9, F4> KFB CD< A<;><I CBFB>4I 74;4 

(@9APL9 3 ?/@<A) 97B D97G?<DGRM99 6B;89=EF6<9 ED46A<@B E 6?<SA<9@ 

89EF45<?<;<DGRM<I H4>FBDB6 (CG?PE4J<S 846?9A<S < CBFB>4 74;4, D4;A<J4 

C?BFABEF< C4DB6 4A9EF9F<>4 < 74;-ABE<F9?S, 8<HHG;<S C4DB6 4A9EF9F<>4 <; 

>4@9DO 6 54=C4E), A9;A4K<F9?PAOI 8?S plenum <EC4D<F9?9=.   

#@8<5@ 3. "F5=8< 7028A8<>ABL :>=F5=B@0F88 87>D;N@0=0 =0 2KE>45 draw-over 

8A?0@8B5;O Goldman, 345: 

- 2 109?0A5 BC@1C;5=B=K9 ?>B>: 3070 >B 3 4> 12 ;/<8= 8 :204@0B8G=0O 

7028A8<>ABL ?5@5?040 402;5=8O >B @0AE>40 3070 &p5 = k5F5
2
, 

k5 = 0.011 Pa.min
2
L

-2  
 [15]; 

- 2 8A?0@8B5;L=>9 :0<5@5 ?5@5E>4=K9 ?>B>: 3070 <5=LH5 3 ;/<8= 8 ?5@5?04 402;5=8O 

&p> = k> F>
n, 2 ?5@2>< ?@81;865=88,  k> j 3.8 Pa.min

1.5
 L

-1.5 
 , n = 1.5; 

- =0 2KE>45 8A?0@8B5;L=>9 :0<5@K – @02=>25A=0O :>=F5=B@0F8O 87>D;N@0=0 

(4>?CI5=85) C> = pa p
-1

 = 0.31, 8;8 31 >1.% (20°C, 760 << Hg). 

&>340 :>=F5=B@0F8O 87>D;N@0=0 =0 2KE>45 8A?0@8B5;O @0AAG8BK205BAO ?> 

>1I59 D>@<C;5 

C = [1+ (   А-1 – 1) F F> 
-1

]
 -1

 
  
                                                                        (1) 

$57C;LB0BK @0AG5B0: 

#>B>: 3070 G5@57 109?0A, ;/<8= 3 6 12 
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#5@5?04 402;5=8O =0 109?0A5 8 2 :0<5@5, &p 0.1 0.4 1.6 

#>B>: 3070 G5@57 :0<5@C F:, ;/<8= 0.09 0.22 0.56 

"B=>H5=85 ?>B>:>2 F F:
-1

 35.1 28.3 22.4 

�>=F5=B@0F8O  8A?0@8B5;O C, >1. % 1.3 1.6 2.0 

&0:, :>=F5=B@0F8O 87>D;N@0=0 =0 2KE>45 8A?0@8B5;O Goldman ?0405B 

?@8<5@=> =0 35%, :>340 ?>B>: 3070 A=8605BAO A 12 4> 3 ;/<8= 87-70 D4;?<G<O 

D9:<@4 F9G9A<O 3070 G5@57 109?0A 8 :0<5@C. 

�>?>;=8B5;L=>5 ?045=85 :>=F5=B@0F88 (2 :0<5@5 8 8A?0@8B5;5) ?@>8AE>48B 

87-70 «?@>A:0;L7K20=8O» ;0<8=0@=>3> ?>B>:0 3070-=>A8B5;O <8<> ?>25@E=>AB8 

8A?0@5=8O >B 2E>40 : 2KE>4C :0<5@K ?@8 =57=0G8B5;L=>9 ?>?5@5G=>9 48DDC788 

?0@>2 0=5AB5B8:0 2 Goldman 8A?0@8B5;5 [14]. 

$4;A<J4 C?BFABEF< C4DB6 4A9EF9F<>4 < 74;4-ABE<F9?S – 9M9 B8<A 

89EF45<?<;<DGRM<= H4>FBD 8?S draw-over <EC4D<F9?9=.  #D< A<;><I CBFB>4I 

74;4, A4CD<@9D, @9A99 2 ?/@<A, C9D9C48 846?9A<S A4 D97G?SFBD9 >BAJ9AFD4J<< 

BK9AP @4? < ED46A<@ E D4;A<J9= G89?PAOI 69EB6 C4DB6 4A9EF9F<>4 < 74;4-

ABE<F9?S. 

#@8<5@ 4. "F5=8< :>=F5=B@0F8N 30;>B0=0 =0 2KE>45 OMV 8A?0@8B5;O ?@8 

=87:>< @0AE>45 3070, C :>B>@>3> ?5@5?04 402;5=8O  &p = k·F
n , 345  k j 0.8, 

n j 1.5 – M:A?5@8<5=B0;L=K5 :>MDD8F85=BK. 

�A;8  &p = 100 Pa  ?@8 @0AE>45 307025 ;/<8=, B>340 ?@8 @0AE>45 2 ;/<8=  

&p = 2.3 Pa. �0 AG5B MB>3> ?5@5?040 402;5=8O, G0ABL ?>B>:0 3070-=>A8B5;O 

?@>E>48B G5@57 8A?0@8B5;L=CN :0<5@C. "4=0:> C@>25=L 0=5AB5B8:0 2 :0<5@5 

=865 109?0A0 =0 h j 60<<, GB> A>7405B 871KB>G=>5 402;5=85 C 75@:0;0 

684:>AB8, ?@>?>@F8>=0;L=>5 @07=8F5 ?;>B=>AB59 ?0@>2 0=5AB5B8:0 8 3070-

=>A8B5;O 

&ph j (ρ - ρa)·g·h = (3.45-1.21) [:3 <-3
] 9.8  [< A-2

] 0.06 [<] = 1.3 #a. 
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&>340 D0:B8G5A:89 ?5@5?04 402;5=8O =0 2E>45 8 2KE>45 :0<5@K, A>3;0A=> 

C@02=5=8N �5@=C;;8, C<5=LH8BAO ?@8<5@=> =0 40%, B> 5ABL 4> 

&p> = &p - &ph j 2.3 – 1.3 = 1 Pa.  

%>>B25BAB25==> A=878BAO ?>B>: 3070 G5@57 :0<5@C F> 8 :>=F5=B@0F8O 

30;>B0=0, A>3;0A=> D>@<C;5 (1). !0?@8<5@, =0 >B<5B:5 H:0;K «1»  2KE>4=0O 

:>=F5=B@0F8O 1C45B B>;L:> 0.4 >1.%, 0 =0 >B<5B:5 «3» - B>;L:> 1.2 >1.%. 

&4>B9 C489A<9 >BAJ9AFD4J<< <;-;4 D4;A<JO C?BFABEF9= F<C<KAB 8?S OMV, 

Ohmeda PAC & Goldman <EC4D<F9?9=. +9@ @9APL9 CBFB> 74;4 K9D9; 

<EC4D<F9?P, F9@ 5B?PL9 «CB?9;AO=» C9D9C48 846?9A<S FD4F<FES A4 D4;ABEFP 

C?BFABEF9=. � #@8<5@5 4, >B784 CBFB> 74;4 EA<:49FES 8B 1,4 ?/@<A, FS:9?O9 

C4DO 4A9EF9F<>4 «C9D9>DO64RF» CDBIB8 6 >4@9DG, D4ECB?B:9AAGR A<:9 

54=C4E4, < >BAJ9AFD4J<S A4 6OIB89 <EC4D<F9?S C4849F 8B AG?S. 

�BAEFDG>F<6AO9 C4D4@9FDO <EC4D<F9?PAB= >4@9DO, E6S;4AAO9 E @02=>25A=O< 

(CB?AO@) A4EOM9A<9@ 74;4-ABE<F9?S, A9 8B?:AO A4DGL4FP AB018;P=>5 89?9A<9 

CBFB>4 74;4 K9D9; <EC4D<F9?P. &9@ A9 @9A99, >4@9DO CBCG?SDAOI Vapor, TEC, 

PPV Sigma <EC4D<F9?9= (8?<AAO9, 7?G5B><9, E D9;><@< CB6BDBF4@<) A9 

CB8IB8SF 8?S 7<8D46?<>< A<;>B7B EBCDBF<6?9A<S <;-;4 D4;?<K<= 79B@9FD<< 

BFABE<F9?PAB 54=C4E4 (>BDBF>B7B < CDS@B7B).  

&B?P>B 864 FD48<J<BAAOI draw-over <EC4D<F9?S «Cato Halothane» (Drager) 

 < «�A9EF9;<EF-2» (F45?. 2) BF?<K4?<EP EF45<?PAO@< I4D4>F9D<EF<>4@< CD< 

CBEFBSAAOI (BF 2 8B 10 ?/@<A) < CG?PE<DGRM<I CBFB>4I 74;4-ABE<F9?S, B8A4>B  

«Cato Halothane» 69E<F 14,5 >7 (6 4 D4;4 5B?PL9). 

�?S plenum <EC4D<F9?9= QF< 79B@9FD<K9E><9 D4;?<K<S CD4>F<K9E>< A9 64:AO 

<;-;4 6OEB>B7B EBCDBF<6?9A<S D97G?SFBD4 >BAJ9AFD4J<<. 

�?<SA<9 D4;A<JO C?BFABEF< C4DB6 4A9EF9F<>4 < 74;4-ABE<F9?S A4 

>BAJ9AFD4J<R CDBCBDJ<BA4?PAB 6OEBF9 h 54=C4E4 A48 GDB6A9@ :<8>B7B 

4A9EF9F<>4 &ph j (ρ - ρa)·g·h. #D< G@9APL9A<< 6OEBFO h EA<:49FES 6?<SA<9 

QFB7B 89EF45<?<;<DGRM97B H4>FBD4. 
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#@54;>65= A?>A>1 AB018;870F88 :>=F5=B@0F88 0=5AB5B8:0 =0 2KE>45 

8A?0@8B5;O, 2:;NG0NI89 45;5=85 >1I53> ?>B>:0 3070 ?>A@54AB2>< 

;0<8=0@=KE 384@><5E0=8G5A:8E A>?@>B82;5=89, @02=>25A=>5 =0AKI5=85 

?0@0<8 0=5AB5B8:0 >4=>9 G0AB8 3070, ?@>E>4OI59 G5@57 AB018;878@>20==CN 

?> B5<?5@0BC@5 8A?0@8B5;L=CN :0<5@C, A ?>A;54CNI8< @07102;5=85< 4> 

7040==>9 :>=F5=B@0F88 2B>@>9 G0ABLN 3070, ?@>E>4OI59 G5@57 109?0A, 

:>@@5:B8@>2:C 45;5=8O >1I53> ?>B>:0 3070 A CG5B>< B5<?5@0BC@K, 

>B;8G0NI89AO B5<, GB> CD9864D<F9?PAB D4ECB?474NF 307>?@>2>4K 109?0A0 

8 8A?0@8B5;L=>9 :0<5@K 2 3>@87>=B0;L=KE ?;>A:>ABOE A4 B8AB@ GDB6A9, 2 

A;CG05 ?>2KH5=8O 2KE>4=>9 :>=F5=B@0F88 0=5AB5B8:0 ?@8 <0;KE 307>B>:0E, 

CB8A<@4NF GDB69AP 54=C4E4 BFABE<F9?PAB <EC4D<F9?PAB= >4@9DO <?< 

BCGE>4NF 54=C4E 6 CDBF<6BCB?B:AB@ E?GG49, ?@8 ?>=865=88 B5<?5@0BC@K 

8;8 ?>2KH5=88 0B<>AD5@=>3> 402;5=8O C25;8G820NB >B=>A8B5;L=CN 4>;N 

3070 G5@57 8A?0@8B5;L=CN :0<5@C 8 C<5=LH0NB 55 ?@8 >1@0B=>< 87<5=5=88 

B5<?5@0BC@K 8 402;5=8O [16]. 

%B7?4EAB QFB@G C4F9AFG, D97G?SFBD >BAJ9AFD4J<< GEF4AB6?9A 7BD<;BAF4?PAB 

6AGFD< <EC4D<F9?PAB= >4@9DO. &9@ E4@O@ E6B8<FES > @<A<@G@G 6OEBF4 h 

54=C4E4 A48 GDB6A9@ :<8>B7B 4A9EF9F<>4 < 89EF45<?<;<DGRM99 6?<SA<9 

D4;A<JO C?BFABEF< C4DB6 4A9EF9F<>4 < 74;4-ABE<F9?S A4 D4ECD989?9A<9 CBFB>B6 

74;4 6 <EC4D<F9?9. 

#D< CDB9>F<DB64A<< <EC4D<F9?9= « �!���#» BCF<@4?PA4S 6OEBF4 h 54=C4E4 

BCD989?S9FES Q>EC9D<@9AF4?PAB. 

"5M4S HBD@G?4 (1) >BA>D9F<;<DG9FES 6 ;46<E<@BEF< BF F<C4 D97G?SFBD4 

>BAJ9AFD4J<< (E<EF9@O D97G?<DGRM<I >D4AB6 A4 ?<A<< >4@9DO < 54=C4E4) < 

D9:<@4 F9K9A<S 74;4.  

!4CD<@9D, 6 <EC4D<F9?9 «�A9EF9;<EF-1» FGD5G?9AFAO= D9:<@ D94?<;B64A ;4 

EK9F <ECB?P;B64A<S >4?<5DB64AAOI 8<4HD47@ – K4EB6OI >4@A9=. &4>, 6OIB8A4S 

>BAJ9AFD4J<S 4A9EF9F<>4, 6 ;46<E<@BEF< BF D4;@9DB6 D97G?SFBD4 >BAJ9AFD4J<< 

(BFABL9A<S 8<4@9FDB6 K4EB6OI >4@A9= 54=C4E4 < >4@9DO d1/d:), H<;<K9E><I 

E6B=EF6 4A9EF9F<>4 < 74;4-ABE<F9?S, F9@C9D4FGDO < 846?9A<S, 
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! =  A/  [1+(d1/d:)
2
 ρA0,5 

]
 -1  

                                                                              (2) 

789 ρ - BFABE<F9?PA4S C?BFABEFP C4DB74;B6B= E@9E<. 

�?S ?4@<A4DAOI >D4AB6 (IBDBLB B5F9>49@OI, A4CD<@9D, >BAGEAOI < M9?96OI) 

HBD@G?4 (1) @B:9F 5OFP CD98EF46?9A4 6 6<89 (A4CD<@9D, 8?S <EC4D<F9?9= 

«�A9EF9;<EF-2» < «Vapor») 

! =  A/  [1+(R1
2 – r1

2
)(R1

 – r1)R1 L:
 
µA /(R:

2 – r:
2
)(R:

 – r:)R:L1]
 -1 

                 (3) 

 789 R1, r1, R:, r: – 6A9LA<= < 6AGFD9AA<= D48<GEO >BAGEAOI >D4AB6 A4 ?<A<< 

54=C4E4 < >4@9DO; L:, L1 – 8?<A4 EBBF69FEF6GRM<I >D4AB6, µA - BFABE<F9?PA4S 

8<A4@<K9E>4S 6S;>BEFP C4DB74;B6B= E@9E<.  

+9@ 6OL9 EBCDBF<6?9A<9 <EC4D<F9?S, F9@ @9APL9 CB7D9LABEFP EBBFABL9A<= 

(2) < (3). &4>, 8?S <EC4D<F9?S «�A9EF9;<EF-1» 6OEB>B7B EBCDBF<6?9A<S (B>B?B 

10 >#4 CD< 10 ?/@<A) CB7D9LABEFP D4EK9FAB= HBD@G?O EBEF46?S9F B>B?B 10% 

BF 8<4C4;BA4 L>4?O. #D98EF46?9AAO9 EBBFABL9A<S CB?9;AO CD< 

CDB9>F<DB64A<< <EC4D<F9?9= < <I Q>EC?G4F4J<< 6 A9EF4A84DFAOI GE?B6<SI (6 

54DB>4@9D9, 6OEB>B7BDP9, CD< CBA<:9AAOI <?< CB6OL9AAOI F9@C9D4FGD4I, 8?S 

D4;?<KAOI 4A9EF9F<>B6 < 74;B6OI E@9E9=). 

�;8S=85 >1@0B=>3> 402;5=8S  («pumping effect of back pressure») 

�OIB8A4S >BAJ9AFD4J<S <EC4D<F9?S CD< CG?PE4J<< 846?9A<S 6B 6D9@S ��� 

@B:9F 5OFP ;A4K<F9?PAB 6OL9, K9@ 59; A99. 1F4 D4;A<J4 ΔC F9@ 5B?PL9, K9@ 

5B?PL9 B5N9@ V <EC4D<F9?S, @9APL9 CBFB> F 74;4-ABE<F9?S, 6OL9 4@C?<FG84 PI 

< K4EFBF4 f CG?PE4J<= [15] 

ΔC j V f PI (PA
 – P C) F

-1
 (1-C)

-1 
P

 -2 
                                                                (4)  

789 P – 4F@BEH9DAB9 846?9A<9. 

#@8<5@ 5. %@02=8< @07=8FC ΔC 8A?0@8B5;59 « �!���#-20/I» 8 OMV (>1J5<K 

>:>;> 0,1; 8 0,25;) ?@8 AB0=40@B=>9 G0AB>B5 f=15 
-1 

, 0<?;8BC45 PI = 30 A< 

2>4. AB. 8 ?>B>:5 F=1 ;/<8= =0 >B<5B:5 H:0;K !=1,5 >1.% 87>D;N@0=0 

(0,015).  

� ?5@2>< A;CG05, A>3;0A=> D>@<C;5 (4), ΔC j 0,7 >1.%, 2> 2B>@>< – 242>5 

1>;LH5 A>>B25BAB25==> >1J5<0< 8A?0@8B5;59. 
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3. %&�������$"��!!/� �%#�$�&��� « �!���#». 
�"!%&$'�*�3 � #�$� �&$/                      

�@9AAB 6 ?4@<A4DAB@ D9:<@9 CD< @<A<@4?PAOI QA9D79F<K9E><I ;4FD4F4I 

(EBCDBF<6?9A<9 CBFB>G 74;4) @B:AB BD74A<;B64FP QHH9>F<6AO9 EI9@O 89?9A<S 

CBFB>B6 74;4-ABE<F9?S < 97B D46AB69EAB7B A4EOM9A<S  C4D4@< ?97>B?9FGK97B 

4A9EF9F<>4, CB 4A4?B7<< E :<6O@< E<EF9@4@<. � <894?PAB= EI9@9 F9K9A<9 74;4 

CDB<EIB8<F >4> 6 8OI4F9?PAOI CGFSI K9?B69>4, 4 @4EEBB5@9A - >4> 6 :45D4I 

DO5O [17, 18] 

                                        

                                                      

 

0 

 

 

1 

 8A. 1. �A?0@8B5;P «�������-20/I»  

�A?0@8B5;P=O5 Q;5<5=BO - 0 6 6<89 C?4EF<A <; CBD<EFB7B @9F4??4 (@9?>B= E9F><)  
D4ECB?B:9AO CB B59 EFBDBAO @53C;SB>@0 :>=F5=B@0F88 - 1, A4 BE< >BFBDB7B D4;@9M9A 
«>4C?96<8AO=» F9D@B54DB>B@C9AE4FBD E A<>9?96O@ <?< 5DBA;B6O@ @<A<-E<?PHBAB@ 

(%,�), ;4CB?A9AAO@ ?97>B><CSM9= :<8>BEFPR. 

 

�A?0@8B5;L «�И�ИВА�-20/I» (D<E. 1)  A>45@68B :0<5@C A =01>@>< 

25@B8:0;L=> @0A?>;>65==KE 8A?0@8B5;L=KE M;5<5=B>2 87 :0?8;;O@=>3> 

<0B5@80;0 8 3>@87>=B0;L=> @0A?>;>65==K9 2=CB@8 =55 @53C;OB>@ 2 2845 

?>2>@>B=>3> B@C1G0B>3> 7>;>B=8:0 A> H:0;>9 :>=F5=B@0F89, I5;52K<8 

:0=0;0<8 =0  53> =0@C6=>9 ?>25@E=>AB8 =0?@>B82 2E>4=KE 8 2KE>4=KE  

>B25@AB89 :0<5@K. �=CB@8 @53C;OB>@0 @07<5I5= A8;LD>= A ?@>4>;L=> 

?5@5<5I05<K<8 >1B5:0B5;5< =0 2E>45 8 :>=CA>< - =0 2KE>45 8A?0@8B5;O. 
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�A?0@8B5;L A=0165= 4>?>;=8B5;L=K< 7>;>B=8:>< 2 2845 :>=DC7>@0, 

2K?>;=5==>3> ?> D>@<5 :>=CA0 A8;LD>=0 8 CAB0=>2;5==>3> A 2>7<>6=>ABLN 

?@>4>;L=>3> ?5@5<5I5=8O 2 7028A8<>AB8 >B C3;0 ?>2>@>B0 B@C1G0B>3> 

7>;>B=8:0 8 @53C;8@>2:8 :>;LF52>3> 707>@0 <564C =8<8. 

�A?0@8B5;L=0O :0<5@0 A=0165=0 2E>4=K<  8 2KE>4=K<  0@>G=K<8 :>@>10<8 A 

1>:>2K<8 AB5=:0<8 8 B>@F52>9 ?5@53>@>4:>9, ?>:@KBK<8 2=CB@8 8 A=0@C68 

:0?8;;O@=K< <0B5@80;><, CAB0=>2;5==K<8 =0 @0AAB>O=88 >B  :>@?CA0 

B@C1G0B>3> 7>;>B=8:0 8 A>>1I5==K<8 G5@57 B>@F52K5 707>@K A> AB>@>=K 

2=CB@5==8E AB5=>: :0<5@K A =01>@>< 8A?0@8B5;L=KE M;5<5=B>2. 

%>?@O305<K5 ?>25@E=>AB8 B@C1G0B>3> 8 4>?>;=8B5;L=>3> 7>;>B=8:>2 

2K?>;=5=K 2 2845 @57L1>2>9 ?0@K (;520O @57L10), ?@5>1@07CNI59 ?>2>@>B 

H:0;K ?@>B82 G0A>2>9 AB@5;:8 >B =C;O 4> <0:A8<C<0 2 ?>ABC?0B5;L=>5 

?5@5<5I5=85 :>=DC7>@0 >B=>A8B5;L=> :>=CA0.  #@8 MB>< H03 @57L1K 

?>418@0NB 8AE>4O 87 C3;0 @0A:@KB8O :>=CA0 (:>=DC7>@0) 8 ?0@0<5B@>2 

(4;8=K, H8@8=K 8 2KA>BK) I5;52KE :0=0;>2 =0 ;8=8OE :0<5@K 8 ?0@0;;5;L=>3> 

:>;LF52>3> :0=0;0  (109?0A0) B0:, GB>1K 384@><5E0=8G5A:>5 A>?@>B82;5=85 

8A?0@8B5;O >AB020;>AL ?>AB>O==K< ?@8 <0:A8<0;L=>< @0AE>45 3070. 

�0?8;;O@=K9 <0B5@80; 2K?>;=5= 2 2845 <5;:>OG58AB>9 A5B:8 (@07<5@ OG59:8 

?>@O4:0 50 <:<, 480<5B@ =5@6025NI59 8;8 ;0BC==>9 ?@>2>;>:8 ?>@O4:0 30 

<:<) 8;8 ?>@8ABKE =5@6025NI8E ?;0AB8= (@07<5@ ?>@ ?>@O4:0 10 <:<), 

A>548=5==KE A :0@:0A>< 8A?0@8B5;L=KE M;5<5=B>2, :>@>1>2 8 2=CB@5==8<8 

AB5=:0<8 :0<5@K 25@B8:0;L=K<8 H20<8 (H03 5-10 <<) A >1@07>20=85< 

>?B8<0;L=>3> 707>@0 ?>@O4:0 0,1 <<  4;O <0:A8<0;L=>9 ?>40G8 684:>3> 

0=5AB5B8:0 : ?>25@E=>AB8 8A?0@5=8O. Ш2K <>3CB 1KBL 2K?>;=5=K 

<5E0=8G5A:8< ?CB5< (70:;5?:8 8;8 ?@>2>;>G=K5 A:@5?:8), A ?><>ILN 

:>=45=A0F8>==>9 A20@:8 8;8 ?09:8. 

�84:89 0=5AB5B8: ?>ABC?05B : ?>25@E=>ABO< 8A?0@5=8O G5@57 ?@8AB5=>G=K5 

I5;52K5 707>@K :0@:0A0 (1>;55 95% >1I53> @0AE>40) 8 :0?8;;O@K <0B5@80;0  

70 AG5B A8; ?>25@E=>AB=>3> =0BO65=8O. #@8 MB>< 25@B8:0;L=K5 H2K 

>15A?5G820NB ?;>B=>5 ?@8;530=85 :0?8;;O@=>3> <0B5@80;0 : «B5?;><C» 
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:0@:0AC 8A?0@8B5;L=KE M;5<5=B>2, >15A?5G820O <0:A8<0;L=CN ?>40GC 

684:>3> 0=5AB5B8:0 : ?>25@E=>AB8 8A?0@5=8O.  

�A?0@8B5;L 0=5AB5B8:>2 D45BF49F A;54CNI8< >1@07><.  

#>B>: 3070-=>A8B5;O (:8A;>@>4 +  70:8AL 07>B0, 8;8 :8A;>@>4 + :A5=>=, 8;8 

0B<>AD5@=K9 2>74CE) ?>ABC?05B 2 8A?0@8B5;L, 0 70B5< 45;8BAO =0 425 G0AB8 

A>>B25BAB25==> B@51C5<>9 :>=F5=B@0F88 0=5AB5B8:0. #5@20O G0ABL 3070 

?>ABC?05B 2> 2E>4=>9 >BA5: :0<5@K, @0AB5:05BAO ?> ?0@0;;5;L=K< :0=0;0< 

<564C 8A?0@8B5;L=K<8 M;5<5=B0<8 8 =0AKI05BAO 4> @02=>25A=>9 

:>=F5=B@0F88 @0=/@ (45AOB:8 >1.%).  �0B5< ?@>E>48B : 2KE>4C 8A?0@8B5;O, 345 

@07102;O5BAO 4> B@51C5<>9 :;8=8G5A:>9 :>=F5=B@0F88 2B>@>9 G0ABLN 3070, 

?@>E>4OI53> 2 >1E>4 8A?0@8B5;L=>9 :0<5@K (G5@57 109?0A). 
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?@8 B5<?5@0BC@5 t = 20°C. 

#5@5?8AK20O (5) 4;O 1 87 N :0=0;>2, ?>;CG8< 

ln (1 – C)
-1

 =1,75 
 
[(H + b)b

-1
]  (VC Da L N F

-1
)

2/3 
                                      (54) 



23 
 

345 CS = 0.323; Da = 0.066 A<2/A; VC = 0.4 ?>@8AB>ABL 8A?0@8B5;L=>9 
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F9C?4 A4 <EC4D9A<9 4A9EF9F<>4 6B 6D9@S A<;>BCBFBKAB= 4A9EF9;<< ED98A97B 
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;52>5 ?>;>65=85, ?@8 MB>< =0:>=5G=8: ?5@5:@K205B 109?0A=K9 :0=0;, 

>4=>2@5<5==> <0:A8<0;L=> >B:@K20NBAO :0=0;K =0 2E>45 8 2KE>45 :0<5@K. 

&5?;> : ?>25@E=>ABO< 8A?0@5=8O ?>ABC?05B 87 >:@C60NI59 A@54K G5@57 

B5?;>?@>2>4=K5 AB5=:8 :0<5@K 8 >B 684:>3> ?0@0D8=0 2 10;;>=0E. #@8 



28 
 

MB>< A@54=OO B5<?5@0BC@0 2 :0<5@5 =5 >?CA:05BAO =865 17 >% ?@8 

<0:A8<0;L=>9 :>=F5=B@0F88 8 307>B>:5, :>340 ?0@0D8= >E;06405BAO 8 

>B25@45205B, 2K45;OO =5>1E>48<>5 4;O 8A?0@5=8O 0=5AB5B8:0 :>;8G5AB2> 

B5?;0 70 AG5B D07>2>3> ?5@5E>40 (>20 :0;/3). #@8 ?>445@60=88 0=5AB5788 

B5?;>20O =03@C7:0, ?@>?>@F8>=0;L=0O ?@>872545=8N :>=F5=B@0F88 =0 

307>B>:, ?0405B =0 ?>@O4>: (?@8<5@=> 2 30 @07). #@8 MB>< ?0@0D8= 2=>2L 

@0A?;02;O5BAO 8 =03@5205BAO 4> :><=0B=>9 B5<?5@0BC@K 70 AG5B 

<5B0;;8G5A:8E @515@, ?5@540NI8E ?> 2A5<C >1J5<C 70ABK2H53> ?0@0D8=0. 

#@8 =C;52>9 :>=F5=B@0F88 >1BN@0B>@ 8 =0:>=5G=8: 70:@K20NB 

A>>B25BAB25==> 2E>4 8 2KE>4 :0<5@K 8 25AL ?>B>: 3070 ?@>E>48B G5@57 

109?0A. 

�84:89 0=5AB5B8: ?>ABC?05B : ?>25@E=>ABO< 8A?0@5=8O G5@57 I5;52K5 

707>@K (?>@O4:0 0,1 <<) <564C :0?8;;O@=K< <0B5@80;>< 8 

<5B0;;8G5A:8<8 AB5=:0<8 F8;8=4@>2, :>@>10 8 :0<5@K, 0 B0:65 ?> 53> 

(A5B:8 8;8 ?>@8AB>3> <5B0;;0) :0?8;;O@0< 70 AG5B A8; ?>25@E=>AB=>3> 

=0BO65=8O. 

#@8 87<5=5=88 @0AE>40 3070 >B 0,1 ;/<8= (=87:>?>B>G=0O 0=5AB578O E><O:0) 

4> 20 ;/<8= (;>H048) >B=>A8B5;L=>5 A>>B=>H5=85 ;0<8=0@=KE ?>B>:>2 3070 

G5@57 :0<5@C 8 109?0A ?>445@68205BAO =587<5==K< 70 AG5B ?>4>18O 8E 

384@><5E0=8G5A:8E E0@0:B5@8AB8:. 
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6 89ESF>< D4; @9APL9 (0,1 6@9EFB 3 ?/@<A, EBBF69FEF69AAB L<D9 D45BK<= 

8<4C4;BA D4EIB84 74;4) ED46A<F9?PAB E draw-over <EC4D<F9?9@ OMV; 

- @4>E<@4?PA4S >BAJ9AFD4J<S « �!���#-20/S» 6 1,5 D4;4 6OL9, K9@ G 

plenum 4A4?B7B6. 

&45?<J4 5 

&9IA<K9E><9 I4D4>F9D<EF<>< <EC4D<F9?9= « �!���#» 

#4D4@9FDO « �-20/I» « �-20/S» 

�<4C4;BA >BAJ9AFD4J<=, B5.%        0-6 0-10 
">DG:4RM4S F9@C9D4FGD4, B% BF 5 8B 35 BF 15 8B 30 
�F@BEH9DAB9 846?9A<9, >#4      70 – 1101)         70 - 110 
$4EIB8 74;4, ?/@<A 0,2 - 6 0,2 - 15 
%BCDBF<6?9A<9, @@ !2" CD< 10 ?/@<A ≈20 ≈10 
"5N9@ 8?S 4A9EF9F<>4, @? 40 100 
"EF4FB> 4A9EF9F<>4 CBE?9 E?<64, @? 3 5 
�BCGEF<@O= G7B? A4>?BA4  180B 90B 
 4EE4, >7 A9 5B?99 0,4 1,5 
�IB8/6OIB8 15F/15M 22F/22M 

1)3 >@ A48 GDB6A9@ @BDS 
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4. #"$&�&��!/� �##�$�&/ �! «�"���$�» 
 4.1.  �B:@OBO9 :>=BC@ – =5>B;>6=0S 0=5AB578S (draw-over anesthesia) 

#D< A?>=B0==>< 8OI4A<< 6IB8 <EC4D<F9?S BF>DOF, 4 6OIB8 CB8>?RK9A K9D9; 

A9D969DE<6AO= >?4C4A < DBFB-ABEB6GR @4E>G > C4J<9AFG ( 8A. 40). 

�B;8GI, 68OI49@O= C4J<9AFB@, A4EOM49FES C4D4@< 4A9EF9F<>4 8B 

GEF4AB6?9AAB= A4 L>4?9 <EC4D<F9?S >BAJ9AFD4J<<, 4 6O8OI49@O= 74; K9D9; 

C4FDG5B> A9D969DE<6AB7B >?4C4A4 BF6B8<FES <; BC9D4J<BAAB7B CB?S 6 

4F@BEH9DG. 

#D< ��� 2@CG=CR @9LB> �@5G CB8>?RK9A > 6IB8G <EC4D<F9?S ( 8A. 41). 

 

�>;C>B:@OBO9 8OI4F9?PAO= >BAFGD �0?;5A>=0 � ( 8A. 5, A4<5B?99 

QHH9>F<69A CD< A?>=B0==>< 8OI4A<<) CD<EB98<ASRF > 6OIB8G <EC4D<F9?S, 4 > 

6IB8G CB8>?RK4RF DBF4@9FD ><E?BDB84.  

�B 6D9@S 6O8BI4 74; «@9DF6B7B CDBEFD4AEF64» CDBIB8<F 6@9EF9 E ><E?BDB8B@ 6 

8OI4F9?PAO= @9LB>, 4 4?P69B?SDAO= 74; E 6OEB><@ EB89D:4A<9@ %"2  

EFD46?<649FES K9D9; CD98BID4A<F9?PAO= >?4C4A (D4ECB?B:9A G @4E><) 6 

4F@BEH9DG. �E?< GEF4AB6<FP D4EIB8 ><E?BDB84 CB DBF4@9FDG A4 FD9FP @9APL9 

@<AGFAB= 69AF<?SJ<< C4J<9AF4 < BFD97G?<DB64FP CD98BID4A<F9?PAO@ >?4C4AB@ 

C9D<B8<K9E>B9 A4CB?A9A<9 < BCBDB:A9A<9 8OI4F9?PAB7B @9L>4 59; D4;8G64A<S 

< E?<C4A<S, FB784 Q:>=><8BAS 4> B@5B8 D4EIB84 4A9EF9F<>B6 < ><E?BDB84. 

 

 
0 

 

 

 

 

 

 

                 

1 2 

 8A. 4. �CC4D4F �! «�B?<5D<» 8?S A9BF?B:AB= 4A9EF9;<<: 
4 - 8A?0@8B5;L  �-20/I 8;8  �-20/S A =5@525@A82=K< :;0?0=>< 8 <0A:>9; 

5 - <5H>: B8?0 �<1C; 6 – :><?;5:B 2 AC<:5 250E150E100 << 

 0AA0: 1 >7 A 8A?0@8B5;5< �В-20/I; 2 >7 A 8A?0@8B5;5< �В-20/S 
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 8A. 5. �CC4D4F �! «�B?<5D<» E >BAFGDB@ Mapleson: 8A?0@8B5;L  �-20/I 8;8 
 �-20/S, @>B0<5B@ :8A;>@>40, :@>=HB59=.  0AA0: 1,5 – 2,5 :3 

 

5.2. �>;C70:@OBO9 :>=BC@, <EC4D<F9?P ��� 8OI4F9?PAB7B >BAFGD4 (VOC): 

K4EFP 6O8OI49@B7B 74;4 6B;6D4M49FES 6 4CC4D4F < BK<M49FES 6 EF9D<?<;G9@B@ 

45EBD59D9 ( 8A. 60) <?< 6 45EBD59D9 Clear-Flo «Intersurgical» ( 8A. 61) 4CC4D4F4 

«�B?<5D<», CBE?9 K97B 68OI49FES C4J<9AFB@ 6@9EF9 E AB6B= 74;B6B= E@9EPR.  

 

 

0 

 

1 

 

2 

 8A. 6.  �>;C70:@OBO9 :>=BC@ VOC: 0 – 4CC4D4F  «�B?<5D<» E <EC4D<F9?9@  �-20/I < 
EF9D<?<;G9@O@ 45EBD59DB@300 @?, >BAFGD Ø15 @@;  1 - 4CC4D4F  «�B?<5D<» E <EC4D<F9?9@ 
 �-20/S < 45EBD59DB@ «Intersurgical», >BAFGD 22 @@; 2 - <EC4D<F9?P « �!���#-20/S»�!� 

>BAFGD4 4CC4D4F4  �-110, 3CBA<S 
   

#D< <ECB?P;B64A<< 8BCB?A<F9?PAB7B AB0F8>=0@=>3> 0??0@0B0, 6IB8 <EC4D<F9?S 

« �!���#»  EB98<A9A E 6OIB8B@ 8B;<@9FD4, 4 6OIB8 – E 8OI4F9?PAO@ 

>BAFGDB@ 4CC4D4F4 (@8A. 62).  
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�8OI49@4S >BAJ9AFD4J<S EB 6D9@9A9@ CD<5?<:49FES > >BAJ9AFD4J<< CB L>4?9 

<EC4D<F9?S CI → CV. 

 

 
0 

 
1 

 
2 

 
3 

 8A. 7. �A9EF9;<< 8B>FBD4 69F9D<A4DAOI A4G> !9K4964 �.2. (%.-#9F9D5GD7E>4S 
�>489@<S �9F9D<A4DAB=  98<J<AO) 4CC4D4FB@ «�B?<5D<» VOC:  

0, 1, 2 – 8A?0@8B5;L « �!���#-20/I», 3 - 8A?0@8B5;L « �!���#-20/S»(;>H04L) 
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5.3. �>;C70:@OBO9 :>=BC@, <EC4D<F9?P « �!���#» ��#" � 8OI4F9?PAB7B 

>BAFGD4 (VIC), CD< QFB@ 6ES 8OI4F9?PA4S E@9EP CDBIB8<F K9D9; <EC4D<F9?P, 

B59EC9K<64S @4>E<@4?PAGR CB84KG C4DB6 4A9EF9F<>4 C4J<9AFG. 

 
�8OI49@4S >BAJ9AFD4J<S, 6 ;46<E<@BEF< BF EBBFABL9A<S CB84K< ><E?BDB84 < 

@<AGFAB= 69AF<?SJ<< FO2/MV, GEF4A46?<649FES A4 GDB6A9 

CI j CV MV(1 - Cas) / FO2                                                                                           (7) 

        789  CV - BF@9F>< L>4?O <EC4D<F9?S, Cas - D46AB69EA4S >BAJ9AFD4J<S. 

1FB EBBFABL9A<9 EB5?R849FES CD< @4?OI < ED98A<I >BAJ9AFD4J<SI 4A9EF9F<>4, 

4 CD< 5B?PL<I ECD4698?<64 5B?99 E?B:A4S HBD@G?4 (>D<6O9 A4 @8A. 9), 

GK<FO64RM4S 7D48<9AF >BAJ9AFD4J<= (Cas - CI) 6 <EC4D<F9?PAB= >4@9D9, 

CI = CV / [(CV/Cas) + FO2 (1-CV) / MV(1-Cas)]                                                      (8) 

 
  

 

0 

 

1 

 8A. 8 - �EC4D<F9?P « �!���#-20/S» ��#" � >BAFGD4 4CC4D4F4  
Julian (a) <  �-110 (1) 
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 8A. 9. �8OI49@4S >BAJ9AFD4J<S <;BH?RD4A4 6 4CC4D4F9   «�B?<5D<» VIC 6 
;46<E<@BEF< BF EBBFABL9A<S CB84K< ><E?BDB84 < @<AGFAB= 69AF<?SJ<< FO2/MV  

�8OI49@4S >BAJ9AFD4J<S @B:9F 5OFP 7=0G8B5;P=> 2OH5! >BAJ9AFD4J<< CB 

L>4?9 <EC4D<F9?S CV CD< A<;>B=! (BFABE<F9?PAB @<AGFAB= 69AF<?SJ<< MV) 

CB84K9 ><E?BDB84 FO2 (A9CD<6OKAB 8?S VOC, A4 KFB B5D4M4RF 6A<@4A<9 6 E6B9@ 

GK95AB@ 6<89B 4A9EF9;<B?B7< �9FE>B= 7BDB8E>B= >?<A<K9E>B= 5B?PA<JO № 13 

<@. !. (. (<?4FB64, E4=F www.minivap.net). &4>, CD< D4EIB89 ><E?BDB84 FO2= 1 

?/@<A < @<AGFAB= 69AF<?SJ<< MV = 5 ?/@<A (>D<64S FO2/ MV = 0,2 A4 @8A. 9) 

68OI49@4S >BAJ9AFD4J<S CI  A4 BF@9F>9 L>4?O CV = 5 B5.%  8BEF<749F 10 B5.%! 

�A9EF9;<B?B7< BF@9K4RF [10], KFB «<EC4D<F9?< A<;>B7B EBCDBF<6?9A<S 

« �!���#» 2?5@2O5 8B>4;4?< E6BR D45BFBECBEB5ABEFP < CD< @<A<@4?PAB@ 

74;BFB>9 6 >BAFGD9 (BF 0,2 ?/@<A)». 1FB 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»), <?< A9EF45<?PAO9 <EC4D<F9?< E GE?B6AB= L>4?B= 

>BAJ9AFD4J<= («draw-over»). 

#@8<5@ 8. $515=>: 5 ;5B (20 :3), :>B>@><C ?@54AB>8B ?;0=>20O 045=>B><8O ?>4 

A10;0=A8@>20==>9 M=4>B@0E50;L=>9 >1I59 0=5AB57859. #>A;5 22>4=>3> =0@:>70 

(N2O/O2 2:1 + 30;>B0=) A 2KA>:8< 307>B>:>< (6,0 ;/<8=) 2K?>;=5=0 8=BC10F8O 

B@0E58, ?>A;5 G53> @515=>: ?5@52545= =0 0??0@0B=CN ��� (VT in = 0,16 ;, 

f = 17/<8=-1
, MV = 0,16 E 17 = 2,7 ;/<8=). #>445@60=85 0=5AB5788: 

(N2O/O2 2:1 + 30;>B0= 0,8 >1.%) A =87:8< 307>B>:>< (1,0 ;/<8=), <8=8-

8A?0@8B5;L « �!���#» CAB0=>2;5= 2=CB@8 4KE0B5;L=>3> :>=BC@0 (VIC). 
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http://www.minivap.net/
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�AE>4O 87 D>@<C;K (7), 0,8 >1.% 0=5AB5B8:0 =0 24>E5 4>1820;8AL, CAB0=02;820O 

=0  H:0;5  :>=F5=B@0F8N 0,8 / 2,7 = 0,3 >1.%  30;>B0=0. �A;8 65 ?;0=8@>20;0AL 

0=5AB578O A <8=8<0;L=K< 307>B>:>< (0,5 ;/<8=), =0 <8=8-8A?0@8B5;5 

2KAB02;O;8 :>=F5=B@0F8N 0,5 / 2,7 = 0,15 >1.% 30;>B0=0. 

#D< 4A9EF9;<< E @<A<@4?PAO@ </<?< A<;><@ 74;BFB>B@ G 89F9= <EC4D<F9?P  

« �!���#», 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). 

$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<<. 

">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 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?. 2). 

#B D9;G?PF4F4@ 8?<F9?PAOI >?<A<K9E><I <EE?98B64A<=, 6>?RK4RM<I 

BC9D4F<6AB9 C9D9>?RK9A<9 D9:<@B6 «VIC/VOC» CBED98EF6B@ EC9J<4?PAB7B 

>D4A4 (A4 D<E. 84 EFB<F @9:8G <EC4D<F9?9@ « �!���#» < C4FDG5>B@ 4CC4D4F4 

�!),  4A9EF9;<B?B7-D94A<@4FB?B7, 8.@.A. %<8BDB6 �.�. CD98?B:<? 6 E6B9= >A<79 

[21, F45?. 1.2] >?4EE<H<J<DB64FP EF45<?<;<DB64AAO9 <EC4D<F9?< A<;>B7B 

EBCDBF<6?9A<S >4> «VIC/VOC». � 84?PA9=L9@ D9;G?PF4FO QF<I <EE?98B64A<= 

5O?< <ECB?P;B64AO 6 >?<A<K9E>B= CD4>F<>9 (#$��"��!�� 10.4). 
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�!� �!��: �A?0@8B5;P ��#" � 4OE0B5;P=>3> :>=BC@0 (VIC) B@51C5B 

=0;8G8S 307>0=0;870B>@0 0=5AB5B8:>2 8 2OA>:>9 :20;8D8:0F88 

0=5AB578>;>30! 

5.4. �??0@0BO «�>;81@8» VIC 8?S @4?9AP><I :<6BFAOI (8B 3 >7) [22]. 

"EB59AABEFP QF<I 4CC4D4FB6 (@8A. 10) – 5OEFDB9 CB6OL9A<9 68OI49@B= 

>BAJ9AFD4J<< 4A9EF9F<>4 ;4 EK9F J<D>G?SJ<< 8OI4F9?PAB= E@9E< 6AGFD< 

D969DE<6AB7B 8OI4F9?PAB7B >BAFGD4, EB7?4EAB GD46A9A<S@ (7) <?< (8).  

�BCB?A<F9?PA4S (> @<AGFAB= 69AF<?SJ<<) J<D>G?SJ<S 74;4 8B546?S9FES @9L>B@ 

�@5G 6 6<89 @4E>< (@8A. 101) [23, 24]. � QFB@ E?GK49, 8?S 8BEF<:9A<S 

<0:A8<0;P=>9  24OE05<>9 :>=F5=B@0F88 0=5AB5B8:0, AG:AB GEF4AB6<FP 

L>4?G <EC4D<F9?S A4 @4>E<@G@, ;4>DOFP CD98BID4A<F9?PAO= >?4C4A < E 

@4>E<@4?PAB= K4EFBFB= < 4@C?<FG8B= E:<@4FP @9LB> �@5G, CD<EB98<A9AAO= > 

C4J<9AFG.  

 
0 – A <5H:>< �<1C 4;S ?>40G8 2>74CE0 8 
>1@0B=O<8 :;0?0=0<8 24>E0 8 2O4>E0  

 
1 – A <5H:>< �<1C 2 2845 <0A:8, 
@>B0<5B@>< 4;S �2 8 01A>@15@><  

(25@B8:0;P=O9 �<1C)  

 

 

 

 

 

 8A. 10. �??0@0B «�>;81@8» VIC 8?S @4?9AP><I :<6BFAOI (8B 3 >7) 

 
%:>@>ABL 87<5=5=8O 24KE05<>9 :>=F5=B@0F88 0=5AB5B8:0 ΔCI /Δt (D<E. 11) 

7028A8B >B 3@0485=B0 :>=F5=B@0F89 ΔC = Cas – CI  2 AB018;878@>20==>< 

8A?0@8B5;5  (53> :0<5@5 8A?0@5=8O), >1J5<0 VC  4KE0B5;L=>3> :>=BC@0, 
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A:>@>AB8 F8@:C;OF88  4KE0B5;L=>9 A<5A8 FC 8 ?>40G8 :8A;>@>40 FO2 (2>74CE0) 

2 :>=BC@  8 >?@545;O5BAO (2 =0G0;L=K9 <><5=B 2@5<5=8 t = 0 8 157 CG5B0  

45?>=8@>20=8O 0=5AB5B8:0 ?0F85=B><) A>>B=>H5=85< 

ΔCI /Δt = [CV / (1-CV)VC] {[(Cas-CV )(1- Cas )FC  / (1- CV )
 
Cas] - FO2}                    (9) 

345 CV – >B<5B:0 H:0;K 8A?0@8B5;O, Cas – :>=F5=B@0F8O =0AKI5==KE ?0@>2 

0=5AB5B8:0. 

 

 8A. 11. �<A4@<>4 <;@9A9A<S 68OI49@B= >BAJ9AFD4J<< <;BH?RD4A4 6 4CC4D4F9 
«�B?<5D<» VIC 6 ;46<E<@BEF< BF BFABL9A<S CB84K< "2  > @<AGFAB= 69AF<?SJ<< 

FO2/MV (CV = 5; MV = FC = ΔV x f = 6 ?/min, 789 ΔV - <;@9A9A<9 B5N9@4 @9L>4 
�@5G, ?; f – K4EFBF4, @<A-1; B5N9@ >BAFGD4 4CC4D4F4 B>B?B 1 ?) 

 

#@8<5@ 9. �A;8 A68<0BL <5H>: �<1C >1J5<>< 300 <; A G0AB>B>9 6-7 

F8:;>2/<8=, B> F8@:C;OF8O 3070 G5@57 8A?0@8B5;L A>AB028B >:>;> 2 ?/@<A, 

B>340 24KE05<0O :>=F5=B@0F8O  CI  2 :>=BC@5 >1J5<>< >:>;> 1 ; 4>AB83=5B 10 

B5.%  =0 >B<5B:5 H:0;K CV = 6  ?@8 ?>40G5 0,5 ;/<8= :8A;>@>40 G5@57 @>B0<5B@ 

(D<E. 105).      

"5OKAB CD<IB8<FES 8BCB?A<F9?PAB CB8464FP ><E?BDB8 <?< 6B;8GI 6 

8OI4F9?PAO= >BAFGD 4CC4D4F4 <;-;4 =535@<5B8G=>AB8 CB8EB98<A9A<S @4E>< > 

C4J<9AFG - :<6BFAB@G 84:9 CD< ;4>DOFB@ CD98BID4A<F9?PAB@ >?4C4A9. 

#D< >D4F>B6D9@9AAOI BC9D4J<SI E :<6BFAO@< 8B 3 >7 6 D969DE<6AO= 

8OI4F9?PAO= >BAFGD 4CC4D4FB6 «�B?<5D<» 157 01A>@15@0 (@8A. 100) A9B5IB8<@B 
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time t, min 

Fg / MV = 0

0,05

0,1

0,2

0,3
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CB8464FP A9 @9A99 200 @?/@<A ><E?BDB84 <?< 6B;8GI4 (E:4FP @9LB> �@5G 300 @? 

1 D4;/@<A) 8?S CD98BF6D4M9A<S G@9D9AAB= 7<C9D>4CA<< ($4 %"2 = 50 @@ DF.EF. 

<?< 7 B5.%, A@. B01;. 15 A. 85 < 7<CB>E<< [23,24]..  

�?S C<5=PH5=8S 68OI49@B= >BAJ9AFD4J<< AG:AB G@9APL<FP >BAJ9AFD4J<R CB 

L>4?9 <EC4D<F9?S < J<D>G?SJ<R 74;4 6 >BAFGD9. 

#@8<5@ 10. !0 >B<5B:5 H:0;K CV = 1  24KE05<0O :>=F5=B@0F8O 2 ?@54K4CI5< 

?@8<5@5 A>AB028B CI =2 >1.%. �A;8 C<5=LH8BL G0AB>BC F8@:C;OF88 4> 1 ?/@<A, 

B> 24KE05<0O :>=F5=B@0F8O 4>?>;=8B5;L=> A=878BAO 4> 1,3 >1.%. 

�?S ?@5:@0I5=8S CB84K< 4A9EF9F<>4 C4J<9AFG L>4?G <EC4D<F9?S AG:AB 

GEF4AB6<FP A4 AG?P, BF>DOFP CB?ABEFPR CD98BID4A<F9?PAO= >?4C4A < CDB8GFP 

8OI4F9?PAO= >BAFGD 4CC4D4F4.  

5.5. �CB>0=0;P3578S   

#B889D:4A<9 045:20B=>9 3;C18=O 0=5AB5788, E GK9FB@ B@02<0B8G5A:>3> 

2>7459AB28S  6B 6D9@S I<DGD7<K9E><I @4A<CG?SJ<=, FD95G9F BC9D4F<6AB7B 

D97G?<DB64A<S 68OI49@B= >BAJ9AFD4J<< 4A9EF9F<>4. %?B:A9=L<= 4CC4D4F - 

4A9EF9;<B?B7<K9E>4S EF4AJ<S PhysioFlexTM <894?PAB CB 6D9@9A< < 

>BAJ9AFD4J<< D9L49F QFG ;484KG   [13], AB 97B <ECB?P;B64A<9 6  @4EEB6B= 

CD4>F<>9 A9D94?PAB (J9A4 1 4CC4D4F4 5B?99 $100.000).  

        � FB :9 6D9@S 5B?PL<AEF6B I<DGD7<K9E><I 6@9L4F9?PEF6 6 69F9D<A4D<<, 

EFB@4FB?B7<<, 7<A9>B?B7<< < CD< 4@5G?4FBDAOI CDBJ98GD4I BEGM9EF6?SRF 

CD< ECBAF4AAB@ 8OI4A<<, >B784 <8=CB=0S 25=B8;SF8S ?0F85=B0 7028A8B 

>B 3;C18=O 0=5AB5788 8 B@02<0B8G5A:>3> 2>7459AB28S. 

          <AGFA4S 69AF<?SJ<S (K4EFBF4 < 7?G5<A4 8OI4A<S) D9H?9>FBDAB 6B;D4EF49F 

CD< G69?<K9A<< FD46@4F<K9E>B7B 6B;89=EF6<S < EA<:9A<< 7?G5<AO 

4A9EF9;<< (<;BH?RD4A, E96BH?RD4A, 74?BF4A), < A4B5BDBF («If the plane of 

anesthesia becomes too light, respiration will be less depressed, minute volume 

will increase, more agent will be vaporized and the plane of anesthesia will 

deepen» [25].  
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        1F4 6;4<@BE6S;P <ECB?P;G9FES 8?S CDBEFB7B < BC9D4F<6AB7B D97G?<DB64A<S 

68OI49@B= >BAJ9AFD4J<< CI 4A9EF9F<>4, >B784 <EC4D<F9?P, 

EF45<?<;<DB64AAO= CB CBFB>G 74;4, A4IB8<FES �!'&$� 8OI4F9?PAB7B 

>BAFGD4 < E>BDBEFP CB84K< 4A9EF9F<>4 C4J<9AFG CDBCBDJ<BA4?PA4 @<AGFAB= 

69AF<?SJ<< MV [26]. 

&4>, CD< G@9APL9A<< 7?G5<AO 4A9EF9;<< ?>2OH0RB 68OI49@GR 

>BAJ9AFD4J<R 4A9EF9F<>4 ;4 EK9F D9H?9>FBDAB7B G69?<K9A<S @<AGFAB= 

69AF<?SJ<< C4J<9AF4 6 CDBJ9EE9 FD46@4F<K9E><I @4A<CG?SJ<=. #D< 

G69?<K9A<< 7?G5<AO 4A9EF9;<< A=860RB 68OI49@GR >BAJ9AFD4J<R 4A9EF9F<>4 

CDBCBDJ<BA4?PAB ECBAF4AAB@G EA<:9A<R @<AGFAB= 69AF<?SJ<< C4J<9AF4. 

#@8<5@ 10.  03=8B=>-@57>=0=A=0O B><>3@0D8O ( $&) ?0F85=B0 (A>10:0 10 :3, 

8 ;5B) ?@8 ?>25@E=>AB=>9 0=5AB5788 87>D;N@0=><. �0405< 24KE05<CN 

:>=F5=B@0F8N 0=5AB5B8:0 CI  =1,5 >1.%  (1,2  �% 87>D;N@0=0), 8AE>4O 87 

?>40G8 :8A;>@>40 FO2=0,2 ;/<8= 8 A?>=B0==>9 <8=CB=>9 25=B8;OF88 2 

A>AB>O=88 ?>:>O MV=1;/<8=, CAB0=02;820O H:0;C 8A?0@8B5;O, A>3;0A=> 

A>>B=>H5=8N (7), =0 >B<5B:C CV  = 1,5E0,2/1E(1-0,31) j 0,5. 

!0 15 <8=  $& <8=CB=0O 25=B8;OF8O C25;8G8;0AL 4> MV=1,6 ;/<8= 8 

24KE05<0O :>=F5=B@0F8O 2>7@>A;0, ?> A>>B=>H5=8N (7), 4> CI  j 2,5 >1.%. !0 

18 <8= C25;8G8;8AL 0;L25>;O@=0O :>=F5=B@0F8O 8 3;C18=0 0=5AB5788 

(A>>B25BAB25==> 24KE05<>9 :>=F5=B@0F88) A >4=>2@5<5==K< A=865=85< 

A?>=B0==>9 <8=CB=>9 25=B8;OF88 4> 8AE>4=>3> C@>2=O MV =1;/<8=, B0: GB> 

24KE05<0O :>=F5=B@0F8O 02B><0B8G5A:8 A=878;0AL 4> 7040==>9 25;8G8=K  

CIj1,5>1.%.                                                                                                                  

&4><@ B5D4;B@, 4CC4D4F 8G5?<DG9F 89=EF6<S 4A9EF9;<B?B74 6 CDBJ9EE9 

CB889D:4A<S 4A9EF9;<< CD< ECBAF4AAB@ 8OI4A<< C4J<9AF4. � ?R5B= @B@9AF 

6D9@9A< 4A9EF9;<B?B7 @B:9F 6DGKAGR E>BDD9>F<DB64FP >BAJ9AFD4J<R CB L>4?9 

<EC4D<F9?S.  

�A4?B7<KAB9 <EE?98B64A<9 CDB6989AB 6 Northwick Park Hospital, UK [27]. 
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&4><9 EI9@O D97G?<DB64A<S 68OI49@B= >BAJ9AFD4J<< 4A9EF9F<>4 E «4>F<6AB=» 

B5D4FAB= E6S;PR «#4J<9AF – �CC4D4F» CD4>F<K9E>< @B7GF 5OFP <ECB?P;B64AO  

FB?P>B EB EF45<?PAO@<  <EC4D<F9?S@< « �!���#», D4ECB?B:9AAO@< 

�!'&$� 8OI4F9?PAB7B >BAFGD4 4CC4D4F4. 

#@8 8A?>;L7>20=88 AB0@KE draw-over 8A?0@8B5;59 30;>B0=0 A 1>;LH>9 (≥ 1 ;) 

8A?0@8B5;L=>9 :0<5@>9 >G5=L >?0A=0 ?5@54>78@>2:0 ?@8 @57:>< C3;C1;5=88 

4KE0=8O, :>340 >B=>A8B5;L=> 1>;LH>9 >1J5< ?0@>2 (A>@07<5@=K9 

4KE0B5;L=><C >1J5<C) A >G5=L 2KA>:>9 :>=F5=B@0F859 (4> 32 >1.% 30;>B0=0!) 

?>ABC?05B ?0F85=BC  [25]. &0:, 1 ; :8A;>@>40 A 32 >1.% 30;>B0=0 M:2820;5=B5= 

?> 0=5AB5B8:C 10 ; A :>=F5=B@0F859 3,2 >1. % 8 :0: >?0A=> 4KH0BL B0:>9 

A<5ALN (≥ 4  �% 30;>B0=0!) 2 B5G5=85 5-10 <8= <0;5=L:><C ?0F85=BC A 

25=B8;OF859 1-2 ;/<8=! 

�KA>:0O 24KE05<0O :>=F5=B@0F8O, 1;87:0O : @02=>25A=>9 (4> 32 >1.% 

30;>B0=0!), 8 ?>A;54CNI0O ?5@54>78@>2:0 2>7<>6=0 8 ?@8 15A:>=B@>;L=>< 

(157 307>0=0;870B>@0) ?@8<5=5=88 4065 =87:>MDD5:B82=KE draw-over 

8A?0@8B5;59 �!'&$� ?>;C70:@KB>3> 8 70:@KB>3> 4KE0B5;L=KE  :>=BC@>2 

?@8 <=>3>:@0B=>9 F8@:C;OF88 2K4KE05<>3> 3070 A ?0@0<8 0=5AB5B8:0. 

% 4@C3>9 AB>@>=K, B0:85 ?>?C;O@=K5 draw-over 8A?0@8B5;8, :0:  OMV, Ohmeda 

PAC & Goldman 1C4CB =5@01>B>A?>A>1=K (=5?@54A:07C5<K!) ?@8 

8A?>;L7>20=85 �!'&$� 4KE0B5;L=>3> :>=BC@0 <0;5=L:8E ?0F85=B>2 A 

<8=CB=>9 25=B8;OF859 �В @9APH9 3 ?/@<A 87-70  A2>59 =5AB018;L=>AB8 (A<. 

#@8<5@K 3, 4). 

 

 ��.��  

#B ED46A9A<R E ?GKL<@<  draw-over <EC4D<F9?S@< OMV& Ohmeda PAC, 

<EC4D<F9?< « �!���#» A4 CBDS8B> QHH9>F<6A9= 8?S <ECB?P;B64A<S 

�!'&$� 8OI4F9?PAB7B >BAFGD4 < 6 A<;>BCBFBKAB= (low flow) 4A9EF9;<<, >4> 

6<8AB <; ED46A<F9?PAOI I4D4>F9D<EF<> (F45?. 2, 5) < >?<A<K9E><I <ECOF4A<= 

[9, 10, #D<?B:9A<S 10. 4, 10.5, 6<89B A4 E4=F9 www.minivap.net]. 

http://www.minivap.net/
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 &4>, 8<4C4;BA D45BK<I D4EIB8B6 G « �!���#» A4K<A49FES E 0,2 ;/<8=, G 

?GKL<I 4A4?B7B6 OMV, Ohmeda PAC vaporizer – E 4 ;/<8=, KFB <E>?RK49F  

<ECB?P;B64A<9 CBE?98A<I 8?S C4J<9AFB6 E @4EEB= <5=55 10 :3 CD< ECBAF4AAB@ 

8OI4A<< (CD< D4EIB89 @9APL9 3 ?/@<A 6OIB8A4S >BAJ9AFD4J<S 4A4?B7B6 C4849F 

8B =C;S!).  

#D< QFB@ @4>E<@4?PA4S >BAJ9AFD4J<S E96BH?RD4A4 G « �!���#-20/S» 

EBEF46?S9F 10 B5.%, G 4A4?B7B6 – A9 5B?PL9 3 B5.%, F4> KFB CD<IB8<FES 

CBE?98B64F9?PAB CB8>?RK4FP 2 <EC4D<F9?S OMV E >BA9KAB= >BAJ9AFD4J<9= A9 

5B?99 5 B5.%. 
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6. �" ��!�$"��!!/� �##�$�&/ � �" #���%/ 

�ECB?P;GS A<;>B9 EBCDBF<6?9A<9 < BFABE<F9?PAGR A9;46<E<@BEFP BF CBFB>4 

74;4, <EC4D<F9?P « �!���#» @B:AB <ECB?P;B64FP CD4>F<K9E><  E ?R5O@ 

8B;4FBDB@ 8OI4F9?PAOI E@9E9= 8?S CDB6989A<S >B@5<A<DB64AAB= 4A9EF9;<<, 6 

FB@ K<E?9 <  CB Q>BAB@<KAB@G CB?G;4>DOFB@G 8OI4F9?PAB@G >BAFGDG.  

�4D<4AFO EI9@ < 4CC4D4FB6 >B@5<A<DB64AAB= 4A9EF9;<< >E9ABAB@ %5 84AO 6 

F45?. 6 < A4 @8A. 12. 

6.1. �><18=8@>20==0S 0=5AB578S A 8A?0@8B5;S<8 «�������» 

&45?<J4 6 

�B;4FBDO >E9ABA4 Xe E <EC4D<F9?S@< « �!���#» 
   1. �>70B>@ (%5 + �2)  

1.1.  ��<-� *    

1.2. ��&-2-1                                   
1.3. $BF4@9FDO )9/"2        

2. �A?0@8B5;P   
2.1.  �!���#-20|I 
2.2.  �!���#-20/S                          

 

 3. �OE0B5;P=O9 :>=BC@ 3.1. 
Mapleson-� (D969DE<6AO=) 
 3.2. Clear Flo <Intersurgical= 

(CB?G;4>DOFO=) 

 

                       

     2.1  
  3.1 

     1.3 
 2.2                3.2 

 

�B;4FBDO CD98A4;A4K9AO 8?S <ECB?P;B64A<S 6 I<DGD7<K9E><I < 

4A9EF9;<B?B7<K9E><I BF89?9A<SI 5B?PA<J < >?<A<>, 4 F4>:9 6 KD9;6OK4=AOI 

E<FG4J<SI, E>BDB= CB@BM< < 69F9D<A4D<<.  

�B;4FBDO CBEFDB9AO A4 54;9 E9D<=AB 6OCGE>49@OI <;89?<=: 

- 4CC4D4FB6 8?S CB84K< )9 < "2  « ��<-� *» <?< «�E<A-�6DBD4» E @<A<-

54??BA4@<; 

- <EC4D<F9?9= E96BH?RD4A4 < <;BH?RD4A4 « �!���#»; 

)9 + "2 
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- 74;B4A4?<;4FBD4 )9 < "2  �� -03-�!%"�&; 

- 8OI4F9?PAOI >BAFGDB6   4C?9EBA4 � ( Q7<??4) <?< ClearFlo 

«INTERSURGICAL».  

 

 

#4D4??9?PAB 5O? D4;D45BF4A < <EE?98B64A [28] @4>9F CA96@B-Q?9>FD<K9E>B7B 

<A8<>4FBD4 5<A4DAB= E@9E< >E9ABA4 6 ><E?BDB89 (@8A. 13), >BFBDO= 6O7B8AB 

BF?<K4?ES CB 5OEFDB89=EF6<R < @4EE9 BF E9D<=AB7B 74;B4A4?<;4FBD4 �� -03-

�!%"�&. 

     

�. �CC4D4F >E9ABF9D4C<< ��&-2-1 + 
<EC4D<F9?P « �!���#-20/I» + 8OI4F9?PAO= 

>BAFGD Mapleson 

 

�. �CC4D4F >E9ABF9D4C<< ��&-2-1 + <EC4D<F9?P 
« �!���#-20/S» + 8OI4F9?PAO= >BAFGD Mapleson 

�. �CC4D4F >E9ABF9D4C<<  ��<-� * + 
<EC4D<F9?P « �!���#-20/I» + 8OI4F9?PAO= 

>BAFGD Mapleson 

�. �CC4D4F >E9ABF9D4C<<  ��<-� * + <EC4D<F9?P 
 �!���#-20/S + 8OI4F9?PAO= >BAFGD Mapleson 

$<E. 12. �4D<4AFO >B@C?9>EB6 8?S >B@5<A<DB64AAB= 4A9EF9;<< )9 
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 �CC4D4F �! «�B?<5D<»: 

 -  $BF4@9FDO 8?S )9/"2  

-   <EC4D<F9?P « �!���#-20/I»  
-   45EBD59D Clear Flo <Intersurgical=  
-  CA96@B-Q?9>FD<K9E><= <A8<>4FBD )9 

 
  #A96@B-Q?9>FD<K9E><= <A8<>4FBD )9 (@4>9F): 
- 8<4C4;BA <;@9D9A<S            0-80 >1.% %5                
- BEAB6A4S CB7D9LABEFP        10÷15 % 
- 6D9@S EF45<?<;4J<<             ≈ 5 A   
 - D4EIB8 CDB5O                        0,5 ;/<8=   
 - @4EE4                                       ≈ 300 3 
- 7454D<FO                                150E100E80 <<        

 8A. 13. �CC4D4F �! «�B?<5D<»  E  CA96@B-Q?9>FD<K9E><@ <A8<>4FBDB@ )9  

 

�;@9D9A @0AE>4 0=5AB5B8:0 (87>D;R@0=0) 6 CDBJ9EE9 

:><18=8@>20==>9 0=5AB5788 :A5=>=>< ?> 70:@OB><C :>=BC@C [30, 31]. 

#@8<5@ 11. �><18=8@>20==0O 0=5AB578O Х5 0??0@0B>< Artec STEPHAN A 

8A?0@8B5;5< « �!���#-20/I» �!� 70:@KB>3> 4KE0B5;L=>3> :>=BC@0. 

#>A;5 8=4C:F88 8 AB018;870F88 A>>B=>H5=8O Xe:O2 = 70:30, :>340 24KE05<0O 

:>=F5=B@0F8O  Х5 A=878;0AL 4> 50-60 >1.% 70 AG5B B:0=52>9 45A>@1F88 N2, 2 

:>=BC@ ?>4020;8 87>D;N@0= (4 @070 ?> τ = 2 <8= 2<5AB5 A ?>B>:>< :8A;>@>40 

F�2=0,25 ;/<8=, H:0;0 8A?0@8B5;O =0 >B<5B:5 CS = 3%). �4KE05<0O 

:>=F5=B@0F8O 87>D;N@0=0 ?>445@6820;0AL =0 C@>2=5 0,3-0,5 >1.%, 0 

2K4KE05<0O – =0 C@>2=5 0,25-0,4 >1.%. 

$0AG5B=K9 @0AE>4 684:>3> 87>D;N@0=0 2 B5G5=85 2-G0A>2>9 0=5AB5788 

(AC<<0@=>5 τ=8 <8=) FI = 5.1 F�2 τ  CS (1- CS )
-1

 = 0.64 ml = 0.96 3 
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A>>B25BAB2C5B @07=8F5 <0AAK 8A?0@8B5;O 1,2 3 4> 8 ?>A;5 0=5AB5788 (A 

?>3@5H=>ABLN 0,3 3). 

�=0;>38G=K5 @57C;LB0BK ?>;CG5=K, :>340 8A?0@8B5;L « �!���#-20/I» 1K; 

�!'&$� 70:@KB>3> :>=BC@0 0??0@0B0 �A5=0-010. 

�?47B84DS CB84K9 6 ;4>DOFO= 8OI4F9?PAO= >BAFGD A95B?PL<I >B?<K9EF6 

<;BH?RD4A4 K9D9; <EC4D<F9?P « �!���#-20/I» (68OI49@4S < 6O8OI49@4S 

>BAJ9AFD4J<S B>B?B 0,3 B5.%, EG@@4DAO= D4EIB8 :<8>B7B <;BH?RD4A4 B>B?B 1 

@? ;4 2 K4E4), D4EIB8 >E9ABA4 EA<;<?ES CD<@9DAB A4 25%. 

�A4?B7<KAO@ B5D4;B@ 8?S >B@5<A<DB64AAB= 4A9EF9;<< @B7GF 5OFP 

<ECB?P;B64AO E9D<=AO9 4>70B>@O :8A;>@>4=>-70:8A=>9 A<5A8. �?S QFB7B 

@9:8G 6OIB8B@ 8B;4FBD4 < 8OI4F9?PAO@ >BAFGDB@ C4J<9AF4 GEF4A46?<64RF 

<EC4D<F9?P « �!���#», CD4>F<K9E>< A9 6?<SRM<=, 5?47B84DS A<;>B@G 

EBCDBF<6?9A<R, A4 HGA>J<BA4?PAO9 C4D4@9FDO 8B;4FBD4. 

!4 @8A. 14 CB>4;4A 64D<4AF >B@C?9>E4, EBEFBSM<= <; 8B;4FBD4  ��#$" -4 < 

<EC4D<F9?S « �!���#-20/I», CB8>?RK9AAB7B > CB?G;4>DOFB@G 8OI4F9?PAB@G 

>BAFGDG Ø15 @@ EB EF9D<?<;G9@O@  45EBD59DB@ 300 / 600 @? (EB5D4A CB CDBEP59 

8<D9>FBD4 """ «�A9EF)9?C» 4A9EF9;<B?B74-D94A<@4FB?B74 �B7GAB64 �.�.). 

  

 8A. 14.  �B;4FBD ><E?BDB8AB-;4><EAB= E@9E<  ��#$"  E <EC4D<F9?9@ 
« �!���#-20/I» < CB?G;4>DOFO@ 8OI4F9?PAO@ >BAFGDB@ 
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6.2. �>@B0B82=O9 :><?;5:A ��/��� «�>;81@8» & SAVe                                       

�4> CD46<?B, 8?S CDB6989A<S 46FB@4F<K9E>B= <E>GEEF69AAB= 69AF<?SJ<< 

?97><I (���) A9B5IB8<@B <ECB?P;B64FP 8BEF4FBKAB E?B:AO9 4CC4D4FO ��� E 

D969DE<6AO@ 8OI4F9?PAO@ >BAFGDB@ [28], EFB<@BEFP >BFBDOI 6 5-10 D4; 

CD96OL49F EFB<@BEFP CBDF4F<6AOI 4CC4D4FB6 �!.  

� FB :9 6D9@S L<DB>B9 D4ECDBEFD4A9A<9 CB?GK<?< 5B?99 CDBEFO9 4CC4D4FO 

��� 8?S D94A<@4J<< < <AF9AE<6AB= F9D4C<<, >BFBDO9 A9 CB;6B?SRF CDB6B8<FP 

EB6D9@9AAGR <A74?SJ<BAAGR 4A9EF9;<R <;-;4 BFEGFEF6<S D969DE<6AB7B 

8OI4F9?PAB7B >BAFGD4 (6 QF<I 4CC4D4F4I 6O8OI49@O= C4J<9AFB@ 74; 

6O5D4EO649FES 6 4F@BEH9DG). 

 0745;8B5;P=0S :0<5@0 («bag in vessel») [29]  EB98<AS9F 864 CDBEFOI 4CC4D4F4 

(«69AF<?SFBD»  SAVe < <EC4D<F9?P « �!���#») 6 QHH9>F<6AO= @<A<-

>B@C?9>E 8?S CDB6989A<S EB6D9@9AAB= 4A9EF9;<< < ��� 6 D4=BAAOI 5B?PA<J4I 

< G84?9AAOI D97<BA4I, 4 F4>:9 6 Q>EFD9AAOI E<FG4J<SI (6B9AAB-CB?96O9 

GE?B6<S, CD<DB8AO9 < F9IAB79AAO9 >4F4EFDBHO).  

�0<5@0  2K?>;=5=0 2 2845 >15G09:8 10 87 ?@>7@0G=>9 8;8 ?>;C?@>7@0G=>9 

A8;8:>=>2>9 @578=K, >E20BK20NI59 4KE0B5;L=K9 <5H>: 5 A >1@07>20=85< 

?>;>AB8 11 <564C =8<8, A>>1I5==>9 A 2KE>4><  0??0@0B0 ��� G5@57 

>B25@AB85 12 (D<E. 15).   

"15G09:0 10 <>65B 1KBL A=0165=0 >1J5<=K< 8=48:0B>@>< 13 M:A:C@A89 

4KE0B5;L=>3> <5H:0 5 (2 2845 <5@=KE @8A>: =0 55 =0@C6=>9 ?>25@E=>AB8) 8 

@53C;8@C5<K< >3@0=8G8B5;5< 14 <0:A8<0;L=>3> >1J5<0 (2 2845 AB@C1F8=K A  

>20;L=K<8 ;>65<5=B0<8). &0:, 2 :0G5AB25 >15G09:8 10 ?@8<5=5= <5H>: 

4KE0B5;L=K9 AB5@8;87C5<K9 87 ?>;C?@>7@0G=>3> A8;8:>=0 >1J5<>< 1500 <; 

(4;O 27@>A;KE, 2=CB@L 2AB02;ONB AB0=40@B=K9 4KE0B5;L=K9 <5H>: 5 

>1J5<>< 2 ;) 8;8 600 <; (4;O 45B59, 2=CB@L 2AB02;ONB AB0=40@B=K9 

4KE0B5;L=K9 <5H>: 5 >1J5<>< 0,5 ;) >B 0??0@0B>2 B8?0 �<1C. 
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!4 EI9@9 E?964 – B59K4=>4 10, 6AGFD< >BFBDB= 
8OI4F9?PAO= @9LB> 5;  
FB :9 A4 HBFB E69DIG – CB?GCDB;D4KA4S 
E<?<>BAB64S B59K4=>4 E 8OI4F9?PAO@ @9L>B@ 
6AGFD< 

 8A. 15. $4;89?<F9?PA4S >4@9D4 «bag in vessel» CB C4F9AFG $( 2466749 

 

�> 2@5<O D07K 24>E0 307 (0B<>AD5@=K9 2>74CE) >B 0??0@0B0 ��� ?>ABC?05B 

2 ?>;>ABL 11 8 2KB5A=O5B 4KE0B5;L=CN A<5AL 87 <5H:0 5 G5@57 04A>@15@ 4 8 

8A?0@8B5;L 1 ?0F85=BC. � D075 2K4>E0 4KE0B5;L=0O A<5AL 2>72@0I05BAO 2 

4KE0B5;L=K9 <5H>: 5, 0 307 87 ?>;>AB8 11 2KE>48B 2 0B<>AD5@C.  

«�5=B8;OB>@» SAVe A M;5:B@8G5A:8< ?@82>4>< 2K?>;=O5B 745AL @>;L 

«?=52<0B8G5A:8E @C:» >B=>A8B5;L=> 4KE0B5;L=>3> <5H:0 5. #@8 MB>< 

8A:;NG05BAO 8=D5F8@>20=85 4KE0B5;L=>3> :>=BC@0 0??0@0B0 ��� 8 

A>>B25BAB25==> =5>1E>48<>ABL 53> >15770@06820=8O. 

� D9;G?PF4F9 CB?GK49FES E4@O= @4?9AP><= 46FBAB@AO= >B@C?9>E 8?S 

<A74?SJ<BAAB= 4A9EF9;<< < <E>GEEF69AAB7B 8OI4A<S E <EFBKA<>B@ ><E?BDB84, 

>BFBDO= 6C<EO649FES 6 >BAEFDG>J<R 86GI AB6OI 4CC4D4FB6 «�B?<5D<»  (@8A. 

16). 1FBF CBDF4F<6AO= >B@C?9>E �!/��� @B:9F BEA4M4FPES F4>:9 @<A< - 

>BAJ9AFD4FBDB@ "2 (Airsep Focus miniature portable oxygen concentrator).  
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Airsep Focus �2 

>BAJ9AFD4FBD (0,8 :3) 
�EC4D<F9?< 4A9EF9F<>B6 

 

 

 

« �!���#-20/S» 
1,5 :3 

95I130I105 @@ 
 
« �!���#-20/I» 

0,4 :3 
70I95I75 @@ 

#BDF4F<6AO= 4CC4D4F ���  SAVe™  

 

 4EE4 1,4 :3 
63I159x165 @@ 

1?9>FDBCD<6B8 100/240VAC 
+ �>>G@G?SFBD 5,5 K4E 

 <AGFA4S 69AF<?SJ<S 
0,6I10=6 ?/@<A 

0 1 

 8A. 16. �>@B0B82=O9 :><?;5:A ��/��� «�>;81@8» (0 - <EC4D<F9?P 
« �!���#-20/S», 45EBD59D «Intersurgical»; 1 - <EC4D<F9?P « �!���#-

20/I», 45EBD59D EF9D<?<;G9@O= 600 @?) & SAVe 
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7.  �A>15==>AB8 ?@>872>4AB20 8A?0@8B5;59 «�������» 

8 0??0@0B>2 «�>;81@8»  

�;A4K4?PAB @07@010BO20;8AP B>;P:> =>2O5 8A?0@8B5;8 «�������» 

(«>4D@4AAO=» < GA<69DE4?PAO=) < FB?P>B CBE?9 <;7BFB6?9A<S 1-= C4DF<< 

@4?9AP><I <EC4D<F9?9= CBS6<?<EP 6B;@B:ABEF< 5B?99 4>F<6AB ;4A<@4FPES < 

CBDF4F<6AO@< 4CC4D4F4@<, KFB5O 6A98D<FPES 6 @98<J<AE>GR CD4>F<>G.   

�EC4D<F9?P, CB BCD989?9A<R, - 3;02=0S G0ABP CBDF4F<6AB7B 4CC4D4F4 

<A74?SJ<BAAB= 4A9EF9;<<, BCD989?SRM4S 97B HGA>J<< < B5?<>. �E?< 6 

EF4J<BA4DAB@ 4CC4D4F9 97B BFABE<F9?PA4S J9AB64S 8B?S B>B?B 10%, FB 6 A4L<I 

CBDF4F<6AOI 4CC4D4F4I 97B EFB<@BEFP – A9 @9APL9 80% 84:9 6 @B89?SI E 

45EBD59DB@ < GA<69DE4?PAO@ >4D>4EB@ <; CB?<DB64AAB= A9D:469=><. �B784 6 

>B@C?9>F 4CC4D4FB6 «�B?<5D<» 6B=89F 4CC4D4F ��� SAVe (@8A. 16), J9AB64S 

8B?S <EC4D<F9?9= EA<;<FES 8B 25-50% (EBBF69FEF69AAB 8?S AB6OI < 5/G SAVe). 

�AB0;P=O5 :><?;5:BCRI85 (DBF4@9FDO, Q?9@9AFO 8OI4F9?PAOI >BAFGDB6, 

@9L>< F<C4 �@5G) – ?>:C?=O5 8745;8S 6 BEAB6AB@ <; �6DBCO < %,�. 

&9IAB?B7<K9E>4S CB87BFB6>4 < CDB<;6B8EF6B <EC4D<F9?9= « �!���#» <; 

A9D:469RM9= EF4?< < F<F4A4 (8?S  $&) BE6B9AO 6 Q>EC9D<@9AF4?PAB@ J9I9 

@BE>B6E>B7B 46<4;46B84 (CD9B5D4;B64A 6 """ «�6<4D9@BAF», 8<D9>FBD < 

7?46AO= F9IAB?B7  %<;B6 �.�., E4=F www.minivap.net, D4;89? «'K<F9?S < 

GK4EFA<><»). 

% @<A<@4?PAO@< ;4FD4F4@< D9L9AO 3 BFABE<F9?PAB FDG8AO9 F9IAB?B7<K9E><9 

;484K<: <;7BFB6?9A<9 FBA>BEF9AAOI >BDCGEB6 86GI F<CB6 <EC4D<F9?9= < 

89F4?9= <I D4ECD989?<F9?PAOI GEFDB=EF6 (E<EF9@O 69AF<?9=) E FBKABEFPR (±10 

@>@), 4 F4>:9 B5N9@A4S C4=>4 >BDCGEAOI 89F4?9= <; A9D:469RM9= EF4?< < 

F<F4A4. 

%5BD>4 < CDB69D>4 <EC4D<F9?9= < 4CC4D4FB6 A4 EBBF69FEF6<9 <I F9IA<K9E><@ 

GE?B6<S@ CDB<;6B8<FES 6 """ « �&�- » (8<D9>FBD �BD?<A �.�.) < 6 

?45BD4FBD<< """ «!#( « �!���#» (79A8<D9>FBD �9D?<A �.�.), 

BEA4M9AAB= CD<5BD4@< 8?S <;@9D9A<S D4EIB84, 846?9A<= < C9D9C48B6 846?9A<= 

74;B6 (6B;8GI4 < ><E?BDB84) EF4A84DFAOI 8<4C4;BAB6, 4 F4>:9 5<A4DAO@< 

http://www.minivap.net/
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(5B?99 FBKAO9 < CDBEFO9) 74;B4A4?<;4FBD4@< C4DB6 4A9EF9F<>B6 F<C4 

<AF9DH9DB@9FD-D9HD4>FB@9FD (CBDF4F<6AO= 64D<4AF FI-21 GAS INDICATOR). 

% GK9FB@ B7D4A<K9A<= CD<@9A9A<S 8BDB7BEFBSM<I EB6D9@9AAOI 4A9EF9F<>B6 

(J9A4 1 @? E96BH?RD4A4 < <;BH?RD4A4 – B>B?B 1 $), CD<@9ASRFES @9FB8<>< 

CDB69D>< B5N9@AB= >BAJ9AFD4J<< E <ECB?P;B64A<9@ BFABE<F9?PAB 89L96OI < 

A9FB>E<KAOI ;4@9A<F9?9= <A74?SJ<BAAOI 4A9EF9F<>B6. 

�; EB6D9@9AAOI <EC4D<F9?9= 6 $BEE<< CDB<;6B8SFES FB?P>B FD< A4L< @B89?<: 

« �!���#-20/I» (<; A9D:469RM9= EF4?< < F<F4A4) < « �!���#-20/S» 

(H<D@O """ « �&�- » < """ «�6<4D9@BAF» - <;7BFB6<F9?< 4CC4D4FB6, 

H<D@4 """ «!#( « �!���#» - <I D4;D45BFK<>). 

$BEE<=E>4S A4GKAB-CDB<;6B8EF69AA4S H<D@4 « �!���#» D45BF49F E 2007 7. < 

S6?S9FES CD46BCD99@A<>B@ �;D4<?PE>B= 69AKGDAB= H<D@O «Laminar 

Technology Ltd» (2001-2005) . 

�4 QF< 7B8O CDB6989AO A9B5IB8<@O9 F9IA<K9E><9 < >?<A<K9E><9 <ECOF4A<S 

4CC4D4FB6 6 69F9D<A4DAOI, 6;DBE?OI < 89FE><I >?<A<>4I, CB?GK9AO   

DBEE<=E><9 E9DF<H<>4FO 8?S @98<J<AE>B7B CD<@9A9A<S 6 >?<A<K9E>B= 

CD4>F<>9, CDB<;6B8EF64 < CDB84:<. 

�CC4D4FO < @98<J<AE><9 @9FB8O <I CD<@9A9A<S ;4M<M9AO 89ESF>4@< 

C4F9AFB6 6 $BEE<<, �;D4<?9 < %,�. 

$4EL<D9A<9 CDB<;6B8EF64 < 6A98D9A<9 <EC4D<F9?9= « �!���#» < 4CC4D4FB6 

«�B?<5D<» 6 @9:8GA4DB8AGR @98<J<AE>GR CD4>F<>G A9 FD95GRF 

CD9864D<F9?PAOI >4C<F4?B6?B:9A<= < 6D9@9A< A4 D4;D45BF>G AB6B= 

4CC4D4FGDO < F9IAB?B7<K9E>GR CB87BFB6>G. �CDB5<DB64AA4S EI9@4  

@9?>BE9D<=AB7B CDB<;6B8EF64 CD98GE@4FD<649F CBEF46>G <EC4D<F9?9= 

« �!���#» (<; A9D:469=>< < F<F4A4 8?S  $&) <; $BEE<< < ;4>GC>G 

Q?9@9AFB6 8OI4F9?PAB7B >BAFGD4 6 �6DBC9.  

%5BD>4 < CDB69D>4 4CC4D4FB6 6B;@B:A4 6 �;D4<?9 A4 54;9 EGM9EF6GRM9= F4@ 

?45BD4FBD<< E A9B5IB8<@O@ B5BDG8B64A<9@. 

!469DAB9, A9F RD<8<K9E><I CD9CSFEF6<= 8?S 4CDB54J<< < CDB84:< 4CC4D4FB6 

69F9D<A4D4@ E <ECB?P;B64A<9@ DBEE<=E><I @98<J<AE><I E9DF<H<>4FB6 (1 
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4CC4D4F D45BF49F 6 69F9D<A4DAB= >?<A<>9 !474D<<, BF;O6 6 #D<?B:9A<< 10.5) E 

CB@BMPR EBBF69FEF6GRM<I H<D@ < EC9J<4?<EFB6.   

#BE?9 CDB84:< < 4CDB54J<<, A4CD<@9D 50, AB6OI 4CC4D4FB6 E �;D4<?PE>B= 

QF<>9F>B=, J9?9EBB5D4;A4 <I @98<J<AE>4S E9DF<H<>4J<S 6 �6DBC9 (EFB<@BEFP 

CBDS8>4 100 FOE. $) c EBBF69FEF6GRM<@ D4EL<D9A<9@ CDB<;6B8EF64. 

"D<9AF<DB6BKA4S @<DB64S CBFD95ABEFP 6 F4><I 4CC4D4F4I – @B:9F 5OFP, A9 

@9A99 10% EB6D9@9AAB7B DOA>4, FB 9EFP 10 FOE. LF./7B8. 

%959EFB<@BEFP EGM9EF6GRM97B CDB<;6B8EF64 <EC4D<F9?9=, E GK9FB@ CB>GCAOI 

96DBC9=E><I >B@C?9>FGRM<I, – B>B?B 600-800 $. �?S ED46A9A<S, J9A4 

CBDF4F<6AB7B 4CC4D4F4 �! E CBCG?SDAO@ <EC4D<F9?9@ OMV (E@. F45?. 2, 

#D<?B:9A<9 10.4)    

«MANUAL ANAESTHETIC CIRCUIT + HALOTHANE VAPORIZER, type OMV 

50» - 2523.17 52@> (2004 7.). 1FB CB?9;AO= J9AB6B= BD<9AF<D 8?S 86GI @B89?9= 

«�B?<5D<» 4A4?B7<KAB= >B@C?9>F4J<< (@8A. 31 8 4 �EEBDF<@9AF4, #D<?B:9A<9 

10.2). 
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8.  $@03<5=BO 8AB>@88 0??0@0B>2 

"F>DO? ;4A469E QFB= 3-E A5@89=>9 8AB>@88 %9@9A �?GIB6, >4> E9?9>J<BA9D 

�?9>E4A8D4 %9@9AB6<K4 #9D9?P@GFD4 – EB;84F9?S «EB69FE>B=» A4D>B;AB-

8OI4F9?PAB= F9IA<><. #D< D4ECD989?9A<< 6OCGE>A<>B6  �) -4 69EAB= 19667. 

5O?4 ;4S6>4 BF �!�� @98<J<AE>B7B CD<5BDBEFDB9A<S (�!�� #) < 7B?BE 

%9@9A4 5O? D9L4RM<@ 8?S A4CD46?9A<S �?9>E4A8D4 �9D?<A4 6 AG:AB9 DGE?B 

(A9 6 *!����, >4> BA @9KF4?, < A9 «>G84 CB84?PL9», >4> CD<7DB;<?4 �B@<EE<S 

CB D4ECD989?9A<R). 

�?9>E4A8D %9@9AB6<K (?4GD94F EF4?<AE>B= CD9@<<, B8<A <; 698GM<I 

EBFDG8A<>B6 *��� 6 6B9AAO9 7B8O) EB5D4? >B@4A8G (A469DAB9, CB?B6<A4 <; 

 �) -4), 6;D4EF<? < A4K4? EB5<D4FP GDB:4= 4CC4D4FB6: 

<E>GEEF69AAB= 69AF<?SJ<< ?97><I (%B@E  4D74D<F4 �4D?B6A4, �4?PC9D<A 

2D<= %4@G<?B6<K), 4A9EF9;<< (<A74?SJ<BAAB7B A4D>B;4), 8<47ABEF<>< ?97><I 

(!9@<DB6E><= �9BA<8 �?P<K), ><E?BDB8AB= F9D4C<< (�?GIB6 %9@9A 

�D>48P96<K, $9=89D@4A �H<@ !4F4AB6<K) < 84:9 84FK<>B6 EBEF464 >DB6< 6OL9 

@<DB6B7B GDB6AS (&B?S �96<A). 

�ECB?P;B64?<EP CDBH9EE<BA4?PAO9 ED98EF64 < @9FB8O: 

BCOFAO= ;46B8 �!�� #, >BAEFDG>FBDE><= BF89? (;46 < 7?46AO= >BAEFDG>FBD 

�BD?<A �7BDP �BAEF4AF<AB6<K), 698GM<9 @98<J<AE><9 L>B?O (A4;B6G FB?P>B 

F9I, >B7B 6<89? 6 «D45BK9@ CDBJ9EE9»): 4>489@<>< < CDBH9EEBD4 �BDB6 �.%. – 

G8BEFB<?ES DG>BCB:4F<S ?979A84DAB7B #4FD<4DI4 (E@. EF4FPR %69F?4AO 

�BDB6B= A4 E4=F9 www.minivap.net, D4;89? «'K<F9?S < GK4EFA<><»), ,<> �.�., 

�4@<D �.�., �GASFSA �.�.,  <I9?PEBA �.�., �4D5<ASA &. .); E9D<=AO9 ;46B8O 6 

�9A<A7D489 («�D4EAB764D899J»: �GD96<K �.3., �BFD4E $.�., %6SF4S �.#., 

�D9@9AP �.!., #OI4K964), �4;4A< < )4DP>B69, 4 6 CB8D4;89?9A<< #9D9?P@GFD4 

�.%. - «;B?BFO9 DG><» �5D4@B64 �<?9A4  <I4=?B6<K4 < #B?S>B64 �<>FBD4 

�64AB6<K4. 

�4> CDB?B7, - 8<C?B@A4S D45BF4 CB 46FBD9?4>E4J<< (C9D6O9 C4F9AFO – 

46FBDE><9 E6<89F9?PEF64 E 8B>FBDB@ �<74GD< �.%. E <ECB?P;B64A<9@ 

http://www.minivap.net/
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«6O;64AAOI D9H?9>EB6») < 5BDP54 E «@9DF6O@ B5N9@B6» 6 84FK<>4I 8OI4A<S 

CA96@BF4IB7D4HB6. 

� G:9 EB E?98GRM97B 7B84 A4K4?4EP 1-S A5@8S <EFBD<<: EA4K4?4 <EC4D<F9?< 

6OEB>B7B EBCDBF<6?9A<S (plenum) «�A9EF9;<EF-1» (?45<D<AFA4S 59EH<F<?PA4S 

>4@9D4 – «6AGFD9AA<= CDBF9EF» CDBF<6 «FB?EFOI» H<F<?9= 6E9I <EC4D<F9?9=, < 

D97G?SFBD >BAJ9AFD4J<< 6 6<89 A45BD4 BF69DEF<=-8R;, 4 6 CDB<;6B8EF69, CB 

CD98?B:9A<R &4H?<AE>B7B �.�.,- K4EB6OI >4@A9=). 

+9D9; C4DG ?9F - <EC4D<F9?P A<;>B7B EBCDBF<6?9A<S (drawover) «�A9EF9;<EF-2» 

(CDS@BFBKAO9 D4ECD989?<F9?PAB9 GEFDB=EF6B < <EC4D<F9?PA4S >4@9D4 E 

C?4EF<A4@< <; CBD<EFB7B @9F4??4 >4> 4A4?B7< 8OI4F9?PAOI CGF9= :<6BFAOI < 

:459DAB= @4EEBB5@9AAB= E<EF9@O DO5) < 4CC4D4F 8?S 6B9AAB-CB?96OI GE?B6<= 

«!�$�"!-2» (2 G>?48>< CB 15 >7, >BFBDO9 A9 6 «FS7BEFP», 9E?< 989LP 

«6A98DSFP» A4 ?R5<@O= «�D4EAB764D899J» <?< <ECOFO64FP 6 �G=5OL96, 

"89EEG, �4?<A<A7D48). 

#>=OB=>, ?>G5<C 2> 2-9 (A 2000 3.) 8 3-9 (A 2006 3.) A5@8OE ?@54?>GB5=85 >B40N 

<8=8-0??0@0B0<: ?5@2K9 <0:5B « �!���#-20» (:0<5@0 Ǿ 60 << – 

:>=A5@2=0O 10=:0 87-?>4 BC=F0) 25A8; 300 3. 

&4>, D45BK<= CDBJ9EE 6B �!�� #-9 8?<?ES 8B 1980 7. �4 7B8 8B 97B B>BAK4A<S 

!9@<DB6E><= �.�. D4;G@AB CBEB69FB64? C9D989?4FP @BR >4A8<84FE>GR 

8<EE9DF4J<R, BF>?BA9AAGR ���-@, 6 >A<7G «!4D>B; < 8B;<DB64A<9 

4A9EF9F<>B6», KFB < 5O?B E89?4AB 6@9EF9 E 8.@.A.  9M9DS>B6O@ �?9>E99@ 

�<>FBDB6<K9@. #9D<B8<K9E>< BF>DO64R 99, <ECB?P;GS D4EK9FAO9 HBD@G?O < 

Q>EC9D<@9AF4?PAO9 84AAO9. 

 

2-S A5@8S. �=65=5@=O9 @5=5AA0=A 2 �7@08;5 

 98<>B-F9IA<K9E>B9 F6BDK9EF6B CD9>D4F<?BEP A4 20 ?9F, AB A9B:<84AAB 

6BEEF4AB6<?BEP 6 �;D4<?9, >G84 S CB8AS?ES 6E?98 ;4 EOAB@ («�?<S»).  

�> MB>3> =5 2K?CAB8;8 4065 2 1@0BA:CN �>;30@8N 2 :>=F5 70-E (?> 4@C65A:8 

>1JOA=8;8: 2B>@>9 52@59 2 45;530F88 87 3-E G5;>25: ?@>B82>?>:070=, ?5@2K9 – 

�0;L?5@8= ..%.). &>340 ?@8A;0;8 8<5==>9 2K7>2 =0 702>4 <548F8=A:>3> 
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>1>@C4>20=8O 2 %B0@> �03>@0 4;O  ?@><KH;5==>3> >A2>5=8O <>53> 

?>@B0B82=>3> 8A?0@8B5;O «�=5AB578AB-2», >?KB=CN ?0@B8N :>B>@>3> 

1>;30@A:89 702>4 CA?5H=> 873>B>28;, @0AAG8BK20O =0 ;8F5=78>==>5  A5@89=>5 

?@>872>4AB2>. �8F5=78N =5 70:;NG8;8, ?@8 MB>< : ?5@53>2>@0< A 1>;30@0<8 

<5=O, :0: @C:>2>48B5;O @07@01>B:8 8A?0@8B5;O, =5 ?>4?CA:0;8 8, :0: A:070; 

2KH5, =0 702>4 =5 @07@5H8;8 ?@85E0BL. � B> 2@5<O 8A?0@8B5;L C65 A5@89=> 

873>B02;820;8 =0 �#" «�@0A=>320@455F» (D8;80; - ") ?> 1000 HB./3>4 

(0??0@0B 1K; ?@8=OB =0 A=0165=85 %>25BA:>9 �@<859). 

�E9-F4>< 6 �;D4<?9 A4E K9D9; 7B8 ;4@9F<?< < @O 6FDB9@ (E EOAB@ < <A:9A9DB@ 

�<>FBDB@  4;<AO@ <; �9DGE4?<@E>B7B 7BEC<F4?S) BF>DO?< EB5EF69AAGR 

«EF4DF4C» H<D@G (A4 89AP7< K4EFAB7B ECBAEBD4 < CB8 DG>B6B8EF6B@ 486B>4F4 

)4=@4 �4?PC9D<A4) 8?S D4;D45BF>< CBDF4F<6AOI <EC4D<F9?9= 4A9EF9F<>B6. 

1FBF CDB9>F CDB8B?:4? @BR 7?46AGR (CB 6D9@9A< < D9;G?PF4F4@) 

CDBH9EE<BA4?PAGR F9@4F<>G – 4CC4D4FO 8?S <A74?SJ<BAAB= 4A9EF9;<< (15 ?9F 

6B �!�� @98<J<AE>B7B CD<5BDBEFDB9A<S, «CSFB>» D4;D45BF4AAOI < E9D<=AB 

6OCGE>49@OI 4CC4D4FB6 - ?9A<A7D48E><= «�D4EAB764D899J» <;7BFB6<? CBDS8>4 

50 FOE. «@B<I» 4CC4D4FB6 E 1970 CB 85 7.7.-, 50 C4F9AFB6 < 46FBDE><I A4 

<;B5D9F9A<S). 

�D9A8B64?< A95B?PLGR >B@A4FG 6 K4EFAB@ 8B@9 EBE98A97B CBE9?>4, GEFDB<?< 

F4@ ?45BD4FBD<R – @4EF9DE>GR (E4@GR B5N9@AGR 69MP – 2 EF9>?SAAOI L>4H4 

>GC<?< CB E><8>9 < CD<69;?< 6 2 CD<9@4 A4 E6B9= @4?B?<FD4:>9) < K9D9; C4DG 

?9F, E 5-= CBCOF>< E89?4?< C4DG C9DEC9>F<6AOI @4>9FB6 @<A<-<EC4D<F9?9=. 

� A95B?PLB@ 4CC4D4F9 – <EC4D<F9?9 4A9EF9F<>B6 CDB<EIB8SF FD< E4@OI 

D4ECDBEFD4A9AAOI CDBJ9EE4: 9EF9EF69AAB <EC4D9A<9 (<0AA>>1<5=) :<8>B7B 

4A9EF9F<>4 6 CBFB> 74;4 (0Q@><5E0=8:0), 68OI49@B7B C4J<9AFB@; 8?S <EC4D9A<S 

4A9EF9F<>4 FD95G9FES EBBF69FEF6GRM99 F9C?B (;4 EK9F B5?;>>1<5=0 E 

B>DG:4RM<@ 6B;8GIB@). 

1F< FD< CDBJ9EE4 D4EE@4FD<64RF, <ECB?P;GS B8A< < F9 :9 H<;<>B-

@4F9@4F<K9E><9 CD<AJ<CO (;4@9K4F9?PA4S >A<74 �9D8, %FPR4DF, �4=FHGF. 

«36?9A<S C9D9ABE4»).  
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50-60 ?9F A4;48 A9EF45<?PAO9 <EC4D<F9?< A<;>B7B EBCDBF<6?9A<S («drawover» – 

74; 68OI49FES K9D9; <EC4D<F9?P) 8B@<A<DB64?< 6 <A74?SJ<BAAB= 4A9EF9;<<, AB 

;4F9@ 5O?< 6OF9EA9AO 5B?99 FBKAO@< <EC4D<F9?S@< 6OEB>B7B EBCDBF<6?9A<S 

(«plenum» – 74; CDBIB8<F CB8 846?9A<9@ 6 100 D4; 5B?PL<@, K9@ CD< 8OI4A<<). 

!4 DG59:9 FOESK9?9F<= ;A4@9A<FO= 4A9EF9;<B?B7 Nunn GF [4] ECD4L<649F: 

«#BK9@G BEF4AB6<?4EP draw-over 4A9EF9;<S?», - A9E@BFDS A4 64:AO9 

CD9<@GM9EF64 (A9;46<E<@BEFP BF <EFBKA<>B6 74;4 6OEB>B7B 846?9A<S < 

QHH9>F<6ABEFP). 

#BQFB@G 9EF9EF69AAO@ 5O?B :9?4A<9 D9L<FP «R69?<DAGR ;484KG»: E89?4FP 

EF45<?PAO= CB >BAJ9AFD4J<< @<A<-<EC4D<F9?P, A9 CD96OL4S 8BCGEF<@B9 

EBCDBF<6?9A<9 8OI4A<R (CBDS8>4 10 @@ 6B8.EF. = 100 #4) 6 A9B5IB8<@B@ 

8<4C4;BA9 D4EIB8B6 74;4 BF 0,2 8B10 ?/@<A, >4> G ?GKL<I <EC4D<F9?9= 6OEB>B7B 

EBCDBF<6?9A<S. 

269?<DAGR CBFB@G, KFB, 6B-C9D6OI, ?GKL<9 draw-over 4A4?B7< CD9>D4M4?< 

EF45<?PAB 8B;<DB64FP CD< D4EIB89 74;4 f 2 ?/@<A, 4 6B-6FBDOI, CD< A<;>B@ 

EBCDBF<6?9A<< (A4CD<@9D, 5-10 #4 CD< D4EIB89 74;4 f 2 ?/@<A - A<;>BCBFBKA4S 

4A9EF9;<S) 6FBD<KAO9 6B;@GM4RM<9 H4>FBDO (CG?PE4J<< 846?9A<S < 

F9@C9D4FGDO, A9B8ABDB8ABEFP C?BFABEF< - C4DO E96BH?RD4A4 6 7 D4; FS:9?99 

6B;8GI4) «C9D9E<?<64?<» D97G?SFBD >BAJ9AFD4J<< <EC4D<F9?S.  

�EC4D<F9?P «�A9EF9;<EF-2», CD<ASFO= A4 EA45:9A<9 4D@<< 9M9 6 70-I 7B84I, 

<@9? 7?46AO9 EBEF46?SRM<9 EF45<?<;<DB64AAB7B <EC4D<F9?S A<;>B7B 

EBCDBF<6?9A<S: CDS@BFBKAO9 D97G?SFBD >BAJ9AFD4J<< < <EC4D<F9?PAGR >4@9DG 

E M9?96O@< >4A4?4@< (4A4?B7 8OI4F9?PAOI CGF9= K9?B69>4 < @4EEBB5@9AAB= 

E<EF9@O DO5), KFB 6O7B8AB BF?<K4?B 97B BF <;69EFAOI ;4DG59:AOI 4A4?B7B6 

CD< A<;><I D4EIB84I 74;4 (< 3-4 ?/@<A). 

� ?45BD4FBD<< �<ABF-,B@DBA, 30 ?9F ECGEFS, GEFD4A<? «CBE?98ARR» CD<K<AG 

A9EF45<?PABEF< 84:9 ?GKL<I ;4DG59:AOI <EC4D<F9?9=. «&S:9?O9» C4DO 

4A9EF9F<>4 A9 6O@O64RFES <; <EC4D<F9?PAB= >4@9DO E?45O@ CBFB>B@ 

«?97>B7B» 74;4-><E?BDB84, AB 9E?< CB8ASFP >4@9DG 8B GDB6AS 74;BIB8B6, QF4 

@<>DB-D4;A<J4 C?BFABEF9= A<69?<DG9FES. � ED4;G CDB69D<? QFG <89R A4 EF4DB@ 
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E9D<=AB@ <EC4D<F9?9 «�A9EF9;<EF-2» (CB84DB> %4L<  BL>B6E>B7B, CD<69; 6 

�;D4<?P). � LF4FAB@ 69DF<>4?PAB@ CB?B:9A<< <EC4D<F9?S >BAJ9AFD4J<S 

4A9EF9F<>4 6OIB8<?4 ;4 CD989?O CB7D9LABEF< L>4?O CD< D4EIB89 74;4 A<:9 2 

?/@<A (6 84AAB= >BAEFDG>J<< «FS:9?O9» C4DO 4A9EF9F<>4 «6OF9>4RF» <; 

>4@9DO 6 74;BIB8). �B784 CB?B:<? <EC4D<F9?P 7BD<;BAF4?PAB, >BAJ9AFD4J<S 

EF45<?<;<DG9FES < CD< @9APL9@ D4EIB89 74;4. 

$45BF4 5O?4 «CB ?R56<» E 8 GFD4 8B 8 69K9D4 6 D4=E><I GE?B6<SI CBE9?>4 �<ABF 

– ,B@DBA («E48O ,B@DBA4», 6B>DG7 8B@4 < 68B?P G?<JO - J69FGM<9 89D96PS). 

 4>9F<DB64A<9 < Q>EC9D<@9AF<DB64A<9 6 DGE?9 «5<B<A:9A9D<<» CB;6B?<?< 

G?GKL<FP BEAB6AO9 I4D4>F9D<EF<>< 4A4?B7B6 (6>?RK4S EB5EF69AAO= 

<EC4D<F9?P «�A9EF9;<EF -2») 6 A9E>B?P>B D4; (CB @4EE9 < EF45<?PABEF< 

8B;<DB64A<S). &4>, <EC4D<F9?PA4S >4@9D4 6OCB?A9A4 >4> :45DO DO5O, @9:8G 

>BFBDO@< CB CDS@B= D4ECB?B:9A ?4@<A4DAO= (IBDBLB B5F9>49@O=) D97G?SFBD 

CBFB>B6 74;4 - >BAJ9AFD4J<< 4A9EF9F<>B6.  

#9D6O= @4>9F @<A<-<EC4D<F9?S CB AB6B= <899 (<; >BAE9D6AB= 54A>< FGAJ4 

8<4@9FDB@ 60 @@) EF4? A4 CBDS8B> (6 10 D4;) @9APL9 EF4A84DFAOI 4A4?B7B6. !4 

H<D@9 « �3» 6 )4=H9 (CB <@9A4@ 99 BEAB64F9?9= < 7?46AOI <ECB?A<F9?9= - 

 <>4Q?P, �D<S, 3>B6; 3>B6 F4>:9 CB8E>4;4? 4@9D<>4AE>GR H<D@G - 

<;7BFB6<F9?S @<A<-E<?PHBAB6 8?S F9D@B54DB>B@C9AE4FBD4 <EC4D<F9?9=) 

E89?4?< BEAB6AO9 89F4?< AB6OI B5D4;JB6 «>4D@4AAB7B» (300 7) < ;4F9@ 

«GA<69DE4?PAB7B» (D4; 6 5 @BMA99) <EC4D<F9?9= « �!���#». 

#B B>BAK4A<< 89A97 5O?< CB;A464F9?PAO9 CB9;8>< 6 698GM<9 «<EC4D<F9?PAO9» 

H<D@O Drager (�9D@4A<S) < Penlon (�A7?<S); A4L H<A4AEB6O= DG>B6B8<F9?P 

)4=@ �4?PC9D<A COF4?ES CDB84FP QF< «EODO9» D4;D45BF><. 

�M9 C4DG ?9F CB?GK4? E>DB@AO9 7BEG84DEF69AAO9 89AP7<, KFB5O <;7BFB6<FP 

B5D4;JO IBFS 5O @4?9AP>B7B <EC4D<F9?S. �45BD4FBD<R C9D9A9E?< A4 54?>BA 

A4L9= E EOAB@ >64DF<DO 6 !46Q  9A4I9@. 

2-S E9D<S CD4>F<K9E>< ;4>BAK<?4EP 6 2005 7. C9D98 «?<JB@» A9CB8N9@AOI CB 

89AP74@ (A4 «�4C489» - 5B?99 1 @?A. $) F9IA<K9E><I < @98<J<AE><I <ECOF4A<=. 
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3-S A5@8S. �=65=5@=O9 @5=5AA0=A 2  >AA88 

� 2006 7. B5D4F<?ES ;4 CB889D:>B= > DBEE<=E><@ >B??974@ - 4A9EF9;<B?B74@ < 

<A:9A9D4@ < CB?GK<? QHH9>F<6AGR CB@BMP. 

«�89=AB» CB889D:4? ;A4@9A<FO= DBEE<=E><= 4A9EF9;<B?B7, CDBH9EEBD �GDB6 

!<>B?4= �679AP96<K. "A EA4K4?4 E4@ CB8OL4? K9D9; AB6O= <EC4D<F9?P, 4 

CBFB@ CB>4;4? 97B 7?46AB@G 4A9EF9;<B?B7G $BEE<< CDBH9EEBDG  B?K4AB6G 

�7BDR �?48<@<DB6<KG 6 EBE98A9@ >45<A9F9 �BF><AE>B= 5B?PA<JO.  

#BASFAB, KFB CDBJ9EE D4;D45BF>< BCOFAOI B5D4;JB6, 7BEG84DEF69AAOI 

F9IA<K9E><I < @98<J<AE><I <ECOF4A<= < CDB@OL?9AAB7B BE6B9A<S D4EFSAG?ES  

(B>4;4?BEP, A4 7 ?9F). "A CD4>F<K9E>< A4K4?ES 6 2006 7. E CB@BMPR 

79A8<D9>FBD4 @9@5D4AAB= H<D@O «!#( «&1�"» (A4 54;9  )&� <@. �.�. 

 9A89?9964) %6<FJB64 �?9>E9S �?9>E4A8DB6<K4 (C9D6O9 B5D4;JO «>4D@4AAOI» 

<EC4D<F9?9= <;7BFB6<? A4 «8B@4LA9@» ;46B89 >.F.A. #OLAB6 �?9>E4A8D 

�<F4?P96<K, E@. A4L E4=F www.minivap.net, D4;89? «'K<F9?S < GK4EFA<><»). 

�4F9@ GEC9LAB CDB8B?:<?ES, 5?47B84DS H<A4AEB6B= CB889D:>9 

7BEG84DEF69AAB7B <AAB64J<BAAB7B (BA84 (>BA>GDEA4S 3-I EF48<=A4S 

CDB7D4@@4 2007-2014 7.7. E 9:9>64DF4?PAO@< BFK9F4@< CB 200 EFD,).  

� 2010 7. «:9?9;AO= < D94>F<6AO=» �BD?<A �.�. (5O6L<= �?46AO= 

.>BAEFDG>FBD �!�� #-4, 4 CBFB@ 8<D9>FBD @98<>B-F9IA<K9E>B= H<D@O 

 �&�- ), >BFBDB7B S G7B64D<64? 3 7B84, E89?4? 7BEG84DEF69AAO9 D97<EFD4J<R 

< E9DF<H<>4J<R 4CC4D4FB6 �! «�B?<5D<» < <EC4D<F9?9= « �!���#» 

(A96OCB?A<@4S ;484K4 84:9 8?S A4EFB=K<6B7B «D9@9E?9AA<>4»). 

� QFB :9 6D9@S 79A8<D9>FBD *�!&$�"!&$"�0��&" �&��� 3>G5B6<K 

�BD<E %4@G<?B6<K 8B7B6BD<?ES EA4K4?4 B5 <;7BFB6?9A<< C<?BFAOI B5D4;JB6 

«>4D@4AAOI» <EC4D<F9?9= « �!���#», 4 CBFB@ < E9D<=AB= C4DF<< 6 

Q>EC9D<@9AF4?PAB@ J9I9 46<4CD98CD<SF<S «%BR;» (79A9D4?PAO= 8<D9>FBD 

,698B6 �96 !<>B?496<K, A4K4?PA<>< 7?46AO= F9IAB?B7 J9I4, 4 CBFB@ < 

8<D9>FBD H<D@O  «�6<4D9@BAF» %<;B6 �<>FBD �64AB6<K - E@. A4L E4=F 

www.minivap.net). 

http://www.minivap.net/
http://www.minivap.net/
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�  2011 7. G84?BEP CD4>F<K9E>< 6 1,5 – 2 D4;4 CB8ASFP >BAJ9AFD4J<R 

E96BH?RD4A4 8B 6% G @4?9AP>B7B « �!���#-20» (6 BF69F A4 ECD4698?<6O9 

;4@9K4A<S 4A9EF9;<B?B7B6 (<?4FB6E>B= 5B?PA<JO < ;4698GRM9= BF89?9A<9@ 

4A9EF9;<B?B7<< – D94A<@4J<< «*9AFD4 EFB@4FB?B7<<» �<AO �?48<@<DB6AO 

%B5B?96B=) ;4 EK9F GEB69DL9AEF6B64A<S D97G?SFBD4 >BAJ9AFD4J<= 4A9EF9F<>4 < 

«B5?<;O64A<S» <EC4D<F9?PAB= >4@9DO (8BCB?A<F9?PAO9 CB69DIABEF< 

<EC4D9A<S, <E>?RK9A<9 «;4EFB=AOI» ;BA). 

� F9K9A<9 2011-12 7., A4 2-@ QF4C9 7BEG84DEF69AAB7B >BAFD4>F4 E (BA8B@, 5O?< 

CDB6989AO <;7BFB6?9A<9 < 4CDB54J<S AB6OI @B89?9= CBDF4F<6AOI 4CC4D4FB6 

«�B?<5D<» A4 54;9 «>4D@4AAB7B» <EC4D<F9?S « �!���#-20/I» 8?S A95B?PL<I 

5B?PA<J < EC9J<4?<;<DB64AAOI >?<A<>. &4><@ B5D4;B@, A4L?< C9DEC9>F<6AGR 

DOABKAGR A<LG 8?S @<A<-4CC4D4FB6, EBBF69FEF6GRM<I BEAB6AB@G 

>BAF<A79AFG C4J<9AFB6 (89F< < A4L< @?48L<9 «5D4FPS»: EB54K><, >BL><, 

@OL><, CF<K><).  

�O?4 <;7BFB6?9A4 C4DF<S <EC4D<F9?9= <; A9@47A<FAB7B B8B0=0 8?S @47A<FAB-

D9;BA4A4AEAB= FB@B7D4H<< � ". #4D4??9?PAB G84?BEP D4;D45BF4FP < 

<;7BFB6<FP B5D4;JO 6 5 D4; 5B?99 @BMAB7B (CB >BAJ9AFD4J<< 4A9EF9F<>B6 < 

D4EIB8G 74;4) <EC4D<F9?S « �!���#-20/S», KFB5O BC9D98<FP CB QF<@ 

C4D4@9FD4@ ?GKL<9 «;4C48AO9» 4A4?B7<.  

�E9-F4>< A4L?< QHH9>F<6AO= F9C?BABE<F9?P E F9@C9D4FGDB= ;4EFO64A<S - 

C?46?9A<S 18oC (CB@B7?< �BDS $9=89D@4A E 97B 8DG7  <I4<?  <FDBH4AB6). 

� F9K9A<9 6E9= DBEE<=E>B= QCBC9<, @9?><9 (EDBKA4S H<?<7D4AA4S C4=>4 

FBA>BEF9AAOI >BDCGEB6 < A<>9?96OI @<>DBE<?PHBAB6,  7D46<DB6>4) < 5B?PL<9 

(;46B8E>B= F9IAB?B7<< < CDB<;6B8EF64) CDB5?9@O D4;D9L4?<EP @G8DO@< 

CB8E>4;>4@< < «;B?BFO@<» DG>4@< >.F.A. �?9>E4A8D4 �4E<?P96<K4 2L><A4 (E@. 

www.minivap.net).  

�4>?RK<F9?PAO= 4>>BD8 CB?GK<?ES 69EAB= 2014 7., >B784 ?5@5>D>@<8; 

CBE?98A<9 C4DG EBF9A EFD4A<J A4GKAB-F9IA<K9E>B7B BFK9F4 3-7B 

;4>?RK<F9?PAB7B QF4C4 7BEG84DEF69AAB7B <AAB64J<BAAB7B CDB9>F4, ?>;CG8; 

CBE?98ARR CBDJ<R 89A97 (A4 A<I CBFB@ <;7BFB6<?< 9M9 50 AB6OI 

http://www.minivap.net/
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<EC4D<F9?9=) < BC9D4F<6AB ?>4;5G8;AS (?96BEFBDBAASS 7DO:4) 6 �BF><AE>B= 

5B?PA<J9 5?47B84DS 4A9EF9;<B?B7G �P6G �9BA<8B6<KG !<>B?496G («86B=AB= 

�96») – @B9@G 'K<F9?R < EB46FBDG C4F9AFB6. 

"EF4?4EP A9D9L9AAB= BK9D98A4S «E69DI;484K4» - 6A98D9A<9 6 C9DEC9>F<6AO9 

8?S A4L<I CBDF4F<6AOI 4CC4D4FB6 @<DB6O9 A<L<: =5>B;>6=0S 8 2>5==>-

?>;520S <548F8=0, 45BA:0S 0=5AB578>;>38S, 2:;RG0S AB><0B>;>38R, 

38=5:>;>38S 8 25B5@8=0@8S (E@. CDB9>F CDB<;6B8EF64, A4CD<@9D, 6 �;D4<?9, 

3;. 7).  

«�5B K9@ A9B5IB8<@99 69MP 8?S :<6B7B EGM9EF64, F9@ K4M9 BA4 6EFD9K49FES < 

F9@ BA4 89L96?9& 6B;8GI A9B5IB8<@99 6E97B& (97B) 59EECBDAB ?97K9 A4=F< < 

BA 89L96?9, K9@ 6B84. �B84 5B?99 A9B5IB8<@4& 6EFD9K49FES K4M9 < J9A<FES 

89L96?9, K9@ C<M4. &BKAB F4>:9 B5EFB<F 89?B E CDB8G>F4@< C<F4A<S: F9, KFB 

6E97B A9B5IB8<@99, ?97K9 A4=F< < BA< 89L96?9&» ($4@54@1) -  09<>=84. 

�;5D4AAB9. 1990) – 7?G5B>B9 < A9B:<84AAB9 GF69D:89A<9, <@9RM99 BFABL9A<9 

< > A4L9= K4EFAB= @98<>B-F9IA<K9E>B= F9@9. 

 

 

 

 

 

 
1) «�<;AP  4=@BA<84 (1135-1204) 5O?4 @B;4<>B=, EBEFBSM9= <; FD96B7, EFD484A<= <, 6 

?GKL9@ E?GK49, A969DBSFAB A4CDS:9AAB= D45BFO < <;AGD<F9?PAB= <AF9??9>FG4?PAB= 

89SF9?PABEF<» - EBEF46<F9?P < D984>FBD �. &69DE>B=.  

«3 B5S;4A CBE9M4FP EG?F4A4 (%4?4I 48-�<A4, <?< %4?48<A) >4:8O= 89AP, D4AB GFDB@ < 

(<AB784) 8B?:9A CDB6B8<FP 5B?PLGR K4EFP 8AS 6B 86BDJ9. �B784 :9 S CD<9;:4R, G@<D4S BF 

7B?B84 (8B@B=),  ;4EF4R C9D98ARR, ;4CB?A9AAGR ?R8P@< (C4J<9AF4@<), B:<84RM<@< E 
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e-mail letter  
26/1/2017 

 

Good afternoon. 

I report on the experience of using the miracle machine «Kolibri». There were some pretty 

insurmountable difficulties. But now everything is working very, very facilitates, simplifies and 

speeds up the work. 

I always work alone and for me very important portability and ease of this machine.  

In the photo - the device in actual operation. 

Without the «seal» - if it is not long, and one animal for 2-3 hours. 

With the «collar» in the form of surgical gloves, if want more tightness, reduce consumption, and a 

smaller «inhalation anesthetic» by doctor. 

Average fuel consumption of isoflurane in the cat up to 5 kg (45 min to «S» scale – «4») is 3 ml. 

I obtained the necessary depth of anesthesia only to «4» (about 6 vol.% Isoflurane). If signs of 

recovery from anesthesia several times on inspiration squeeze Ambu bag to increase the 

concentration of inhaled anesthetic. 

For dogs over 5 kg using intravenous anesthetic and some inhaled (if acceptable configuration of 

the muzzle). Strongly intubated. I am looking for a suitable shape and size of the masks. Those that 

are in stock, - extremely convenient. 

In short, thank you very much for such a wonderful device! 

Yours faithfully, 

Dr. Elly Berchanskaya. 

  

Nahariya, Veterinary Clinic «Beethoven» 

ellynaharia@gmail.com 

054-5743818 

https://e.mail.ru/compose/?mailto=mailto%3aellynaharia@gmail.com
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