
1 

 

���!���� ���� �"���/ � ��/��� �� ��"��" 

«���� �" � ��"�� �����/Ц������ ���!"����» 

�0B0 ?C1;8:0F88 =0 A09B5 www.minivap.net  28.04.2017 

�2B>@O:  
�5@;8= �;5:A0=4@ �8=>2P528G 

�5@G0=A:0я Э;8=0 �>@8A>2=0 

�>3C=>2 �;5:A59 �;048<8@>28G 

ЦO?8= Ф8<0 

�5@;8= �235=89 

 

 �Ф� �" 

 

             �??0@0B 8=30;OF8>==>9 0=5AB5788, A>45@60I89 AB018;878@>20==K9 8A?0@8B5;L 

=87:>3> A>?@>B82;5=8O, @0A?>;>65==K9 2=CB@8 @525@A82=>3> 4KE0B5;L=>3> :>=BC@0 A 

:;0?0=0<8 24>E0 8 2K4>E0, B@>9=8:>< ?0F85=B0, @575@2=K< <5H:><, 04A>@15@>< 8 

?@54>E@0=8B5;L=K< :;0?0=><,, >B;8G0NI89AO B5<, GB> A=0165= CAB0=>2;5==>9 2=CB@8 
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���: �61� 16/00, A61D 7/04 

���� �" � ��"�� �����/Ц������ ���!"���� 

�7>1@5B5=85 >B=>A8BAO : <548F8=A:>9 B5E=8:5, 0 8<5==> : 0??0@0BC@5 4;O 

8=30;OF8>==>9 0=5AB5788. 

!>2@5<5==K5 0??0@0BK 4;O 8=30;OF8>==>9 0=5AB5788 (D8@<K Drager, Penlon, Ohmeda) 

>A=0I5=K ?@5F878>==K<8 8A?0@8B5;O<8 2KA>:>3> A>?@>B82;5=8O (VOC – 8A?0@8B5;8 2=5 

4KE0B5;L=>3> :>=BC@0), <=>3>DC=:F8>=0;L=K<8 0??0@0B0<8 8A:CAAB25==>9 25=B8;OF88 

;53:8E 8 307>0=0;870B>@0<8 (<>=8B>@0<8) A>AB020 4KE0B5;L=>9 A<5A8, 0 MB> ?@82>48B : 

7=0G8B5;L=K< 3010@8B0< (<0AA0 ?>@O4:0 50 :3) 8 AB>8<>AB8 ($50000). �< A2>9AB25==> 

<54;5==>5 @53C;8@>20=85 A>AB020 4KE0B5;L=>9 A<5A8 (24KE05<>9 :>=F5=B@0F88 
0=5AB5B8:0 8 :8A;>@>40) ?@8 8A?>;L7>20=88 M:>=><8G=>9 8 M:>;>38G=>9 =87:>?>B>G=>9 

0=5AB5788 (���) [Watney G. In- and out of circuit vaporizers. Anesthesia Equipment 

Resources ASE 2007. www.asevet.com; Baum JA. Low Flow Anesthesia. Drager 2004].  

�>;LH>9 >1J5< AB0=40@B=>3> 4KE0B5;L=>3> :>=BC@0 0??0@0B0 (VC ≈5 ;) ?@8 ��� 

<0;5=L:8E ?0F85=B>2 (4> 5 :3, 2:;NG0O @07;8G=KE 682>B=KE) ?@82>48B B0:65 : 

7=0G8B5;L=><C @0AE>4C 4>@>38E 0=5AB5B8:>2 (1$/<;) 8 >1@07>20=8N ?;>E> 25=B8;8@C5<KE 

7>= (A>3;0A=> D>@<C;5 Conway 70?074K20=85 T = VC /FO2 , 345 FO2 – ?>40G0 :8A;>@>40, 

:@0B=0O <5B01>;8G5A:>9 ?>B@51=>AB8 ?0F85=B0, =0?@8<5@ 60 <;/<8=). "0:, B>;L:> 2> 

2@5<O 8=4C:F88 8 42C:@0B=>< 87<5=5=88 :>=F5=B@0F88 87>D;N@0=0 A 1,5 4> 3 >1.% 

?@8<5@=> 10-12 <; 684:>3> 0=5AB5B8:0 2K1@0AK205BAO 2 0B<>AD5@C. 

�45:20B=0O 3;C18=0 0=5AB5788 ?@8  A?>=B0==>< 4KE0=8O ?0F85=B>2 (2 25B5@8=0@88, 

AB><0B>;>388 8 38=5:>;>388, ?@8 0<1C;0B>@=OE ?@>F54C@0E), A CG5B>< 

B@02<0B8G5A:>3> 2>7459AB28O  2> 2@5<O E8@C@38G5A:8E <0=8?C;OF89, A2O70=0 A 

>?5@0B82=K< @53C;8@>20=85< 24KE05<>9 :>=F5=B@0F88 0=5AB5B8:0. -B0 7040G0 7028A8B >B 

B5E=8G5A:>3> C@>2=O 0??0@0BC@K, :20;8D8:0F88 8 >?5@0B82=>3> 2708<>459AB28O E8@C@30 

8 0=5AB578>;>30 2> 2@5<O >?5@0F88. �=0 «8450;L=>» @5H05BAO A ?><>ILN A;>6=59H53> 

0??0@0B0 (0=5AB578>;>38G5A:>9 AB0=F88)  PhysioFlexTM  [ Suzuki A., Bito H., Sanjo Y et al. 

Evaluation of the PhysioFlexTM Closed-circuit Anaesthesia Machine. Eur J Anaesthesiol, 2000. 

17, 6, 359-363], 8A?>;L7>20=85 :>B>@>3> 2  <0AA>2>9 ?@0:B8:5 =5@50;L=> (F5=0 1 0??0@0B0 

1>;55 $100.000).  

�725AB5= B0:65 =0@:>7=K9 1;>: (0??0@0B 4;O 8=30;OF8>==>9 0=5AB5788), A>45@60I89 

4>78<5B@ :8A;>@>40, ?>4:;NG5==K9 : 2E>4C 8A?0@8B5;O 0=5AB5B8:0 =87:>3> 

A>?@>B82;5=8O, A>548=5==>3> A @575@2=K< <5H:>< 4KE0B5;L=>3> :>=BC@0 8 >A=0I5==>3> 
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?5@5:;NG0B5;5< ?>78F88 2=CB@8 (VIC) 8;8 2=5 (VOC) 4KE0B5;L=>3> :>=BC@0 [?0B5=B RU 

№2372947].  

-B>B 4>AB0B>G=> ?@>AB>9 0??0@0B 70 AG5B 2:;NG5=8O 8A?0@8B5;O 2=CB@L 4KE0B5;L=>3> 

:>=BC@0 ?>72>;O5B 7=0G8B5;L=> 1KAB@55 @53C;8@>20BL 24KE05<CN :>=F5=B@0F8N 

0=5AB5B8:0 8 A>>B25BAB25==> 3;C18=C 0=5AB5788 [!84>@>2 �.�., ЦK?8= �.�., �@515==8:>2 

�.�. �=30;OF8>==0O 0=5AB578O 2 ?5480B@88. �., 2010, 184 A.].  

�4=0:> ?@8 =87:>9 <8=CB=>9 25=B8;OF88 ?0F85=B>2 4> 5 :3 (=5 1>;55 0,5 ;/<8=) 

C:070==K9 0??0@0B B0:65 8<55B 7=0G8B5;L=CN 8=5@F8N 8 ?;>E> 25=B8;8@C5<K5 7>=K 

4KE0B5;L=>3> :>=BC@0, GB> 70B@C4=O5B ?@>2545=85 MDD5:B82=>9 ���. 

�@8 MB>< ?5@5:;NG5=85 @568<>2 @01>BK 8A?0@8B5;O CA;>6=O5B @01>BC <548F8=A:>3> 

?5@A>=0;0 2 M:AB@5==KE A8BC0F8OE. 

#:070==K5 =54>AB0B:8 70B@C4=ONB 8A?>;L7>20=85 8725AB=KE ?@58<CI5AB2 8=30;OF8>==>9 

0=5AB5788 >B=>A8B5;L=> 2=CB@825==>9 (<5=LH89 <5B01>;87< 8 A>>B25BAB25==> 

8=5@F8>==>ABL, <5=LH0O B@02<0B8G=>ABL 8 5AB5AB25==K9 ?CBL 22545=8O ;5:0@AB25==KE 

A@54AB2 2<5AB5 A :8A;>@>4><) 8 A>>B25BAB25==> >3@0=8G820NB 55 ?@8<5=5=85.    

�0AB>OI55 87>1@5B5=85 >15A?5G8205B 045:20B=>5 ?@>2545=85 8=30;OF8>==>9 0=5AB5788 2 

25B5@8=0@88 <5;:8< 682>B=K< 4> 5 :3 (3@K7C=0<, ?B8F0<, @5?B8;8O< 8 75<=>2>4=K<, 

:>H:0< 8 A>10:0<), AB><0B>;>388 8 38=5:>;>388 ?@0:B8G5A:8 2 ;N1KE CA;>28OE: 2 

AB0F8>=0@5, =5>B;>6=KE A8BC0F8OE 8 0<1C;0B>@88. #:070==K5 >?5@0F88, :0: ?@028;>, 

?@>2>4OB ?@8 A>E@0=5=88 A?>=B0==>3> (A>1AB25==>3>) 4KE0=8O ?0F85=B>2. 

 5H5=85 ?>AB02;5==>9 7040G8 4>AB8305BAO 1;03>40@O A>2>:C?=>AB8 =>2KE 8 8725AB=KE 

B5E=8G5A:8E @5H5=89, @50;87>20==KE 2 ?0B5=BC5<>< 87>1@5B5=88.  

�??0@0B 8=30;OF8>==>9 0=5AB5788, A>45@60I89 AB018;878@>20==K9 8A?0@8B5;L =87:>3> 

A>?@>B82;5=8O, @0A?>;>65==K9 2=CB@8 @525@A82=>3> 4KE0B5;L=>3> :>=BC@0 A :;0?0=0<8 

24>E0 8 2K4>E0, B@>9=8:>< ?0F85=B0, 04A>@15@>< 8 ?@54>E@0=8B5;L=K< :;0?0=><, 

A=0165= CAB0=>2;5==>9 2=CB@8 :>=BC@0 307>4C2:>9 A @53C;8@C5<>9 

?@>872>48B5;L=>ABLN. 

� :0G5AB25 B0:>9 307>4C2:8 8A?>;L7>20= C?@C389 <5H>: B8?0 �<1C @0A?>;>65==K9 

<564C B@>9=8:>< 8 ?0F85=B><. 

#?@C389 <5H>: <>65B 1KBL >A=0I5= AJ5<=>9 :@KH:>9 8 8A?>;L7>20= 2 :0G5AB25 :0<5@K 

4;O <5;:8E 682>B=KE. 

� @O45 A;CG052, A CG5B>< :>=D83C@0F88 3>;>2K 682>B=>3>, C?@C389 <5H>: A> AJ5<=>9 

:@KH:>9 <>65B 1KBL ?@8<5=5= 2 :0G5AB25 <0A:8. 

!?>A>1 8=30;OF8>==>9 0=5AB5788 2:;NG05B ?>40GC 2 @525@A82=K9 4KE0B5;L=K9 :>=BC@ 

0??0@0B0 8=30;OF8>==>9 0=5AB5788 ?0@>2 0=5AB5B8:0 70 AGёB F8@:C;OF88 4KE0B5;L=>9 
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A<5A8 G5@57 @0A?>;>65==K9 2=CB@8 :>=BC@0 AB018;878@>20==K9 8A?0@8B5;L =87:>3> 

A>?@>B82;5=8O A @0AE>4><, A>>B25BAB2CNI8< <8=CB=>9 25=B8;OF88 ?0F85=B0. 

�>?>;=8B5;L=>5 (: H:0;5 8A?0@8B5;O) ?>2KH5=85 24KE05<>9 :>=F5=B@0F88 0=5AB5B8:0 

>ACI5AB2;ONB ?CB5< 4>?>;=8B5;L=>9 F8@:C;OF88 4KE0B5;L=>9 A<5A8 2=CB@8 :>=BC@0 

0??0@0B0 ?>A@54AB2>< 307>4C2:8 A @53C;8@C5<>9 ?@>872>48B5;L=>ABLN. 

�>?>;=8B5;L=CN F8@:C;OF8N 3070 @53C;8@CNB 48A:@5B=> ?> >1J5<C 8 G0AB>B5 A ?><>ILN 

307>4C2:8 2 2845 <5H:0 �<1C. 

�;O 4>AB865=8O <0:A8<0;L=>9  24KE05<>9 :>=F5=B@0F88 0=5AB5B8:0 CAB0=02;820NB  

H:0;C 8A?0@8B5;O =0 <0:A8<C<, 70:@K20NB ?@54>E@0=8B5;L=K9 :;0?0= 8 A <0:A8<0;L=>9 

G0AB>B>9 8 0<?;8BC4>9 A68<0NB <5H>: �<1C. 

� @568<5 ?>445@60=8O 0=5AB5788 24KE05<0O :>=F5=B@0F88 0=5AB5B8:0 CI  

?@>?>@F8>=0;L=0 A:>@>AB8 F8@:C;OF88 4KE0B5;L=>9 A<5A8 FCircl 8 >1@0B=> 

?@>?>@F8>=0;L=0 A:>@>AB8 ?>40G8 :8A;>@>40 F�2 A>3;0A=> A>>B=>H5=8N             

CI  ≈ CV FCircl (1 - Cas )/FO2, 345 CV – >B<5B:0 H:0;K 8A?0@8B5;O, Cas – :>=F5=B@0F8O 

=0AKI5==KE ?0@>2 0=5AB5B8:a. 

�;O ?@5:@0I5=8O ?>40G8 0=5AB5B8:0 ?0F85=BC H:0;C 8A?0@8B5;O CAB0=02;820NB =0 =C;L, 

>B:@K20NB ?>;=>ABLN ?@54>E@0=8B5;L=K9 :;0?0= 8, ?@>4C20O 4KE0B5;L=K9 :>=BC@ 

0??0@0B0, =5 <5=LH5 10 @07 A68<0NB <5H>: �<1C, >4=>2@5<5==> ?>4020O 2 :>=BC@ 

:8A;>@>4 8;8 2>74CE A>>B25BAB25==> F8@:C;OF88 3070. 

�@8 A?>=B0==>< 4KE0=88 ?0F85=B0 0=5AB578>;>3 70405B 3;C18=C 0=5AB5788 ?> H:0;5  

8A?0@8B5;O.  

�@8 A=865=88 3;C18=K 0=5AB5788 >B=>A8B5;L=> 7040==>3> C@>2=O  ?>2KH0NB 24KE05<CN 

:>=F5=B@0F8N 0=5AB5B8:0 70 AG5B @5D;5:B>@=>3> C25;8G5=8O <8=CB=>9 25=B8;OF88 

?0F85=B0 2 ?@>F5AA5 B@02<0B8G5A:8E <0=8?C;OF89, 0 ?@8 ?>2KH5=88 3;C18=K 0=5AB5788 - 

A=860NB 24KE05<CN :>=F5=B@0F8N 0=5AB5B8:0 ?@>?>@F8>=0;L=> A?>=B0==><C A=865=8N 

<8=CB=>9 25=B8;OF88 ?0F85=B0. 

"5E=8G5A:89 @57C;LB0B ?0B5=BC5<>3> 87>1@5B5=8O 70:;NG05BAO 2 A;54CNI5<: 

- ACI5AB25==> ?>2KH05BAO (2 =5A:>;L:> @07) 480?07>=  @53C;8@>20=8O 24KE05<>9 

:>=F5=B@0F88 0=5AB5B8:0 8 A:>@>ABL 87<5=5=8O 3;C18=K 0=5AB5788 ?@8 ?@>2545=88 

E8@C@38G5A:8E >?5@0F89; 

- >15A?5G8205BAO 045:20B=0O 3;C18=0 0=5AB5788 2 ?@>F5AA5 E8@C@38G5A:>9 >?5@0F88 70 

AG5B A0<>@53C;8@>20=8O 24KE05<>9 :>=F5=B@0F88 ?@>?>@F8>=0;L=> <8=CB=>9 

25=B8;OF88 ?0F85=B0; 

- A=8605BAO @0AE>4 4>@>3>AB>OI8E 0=5AB5B8:>2, 0 B0:65 <548F8=A:8E 307>2;  
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- A=8605BAO 703@O7=5=85 0B<>AD5@K >?5@0F8>==>9 70 AG5B A=865=8O 2K1@>A0 ?0@>2 

0=5AB5B8:>2, 2:;NG0O 30;>35=A>45@60I85; 

- C<5=LH05BAO <0AA0 0??0@0B0 1;03>40@O <8=8<870F88 >A=>2=KE 1;>:>2 8 M;5<5=B>2 

(8A?0@8B5;O, 4>78<5B@0, 04A>@15@0) 8 8A:;NG5=8N <5B0;;>5<:8E :>@?CA=KE 45B0;59 4;O 

8E :@5?;5=8O; 

- :><?>=>2:0 0??0@0B0 =0 3>@87>=B0;L=>9 ?>4AB02:5 ?>72>;O5B 8A?>;L7>20BL 55 2 :0G5AB25 

>?5@0F8>==>3> AB>;0 4;O <5;:8E 682>B=KE. 

!CI=>ABL 87>1@5B5=8O ?>OA=O5BAO 8;;NAB@0F8O<8, =0 :>B>@KE ?@54AB02;5=K: 

 D83. 1 - �@8=F8?80;L=0O AE5<0 0??0@0B0 ��; 

D83. 2 – �??0@0B «�>;81@8» VIC 4;O <0;5=L:8E 682>B=KE (4> 3 :3); 

D83. 3 – �??0@0B «�>;81@8» VIC A> 2B>@K< <5H:>< �<1C 4;O ?>40G8 2>74CE0; 

D83. 4 – �??0@0B «�>;81@8» VIC A @>B0<5B@><, 04A>@15@>< (25@B8:0;L=K9 �<1C) 8 

?@54>E@0=8B5;L=K< :;0?0=><; 

D83. 5 – �KE>4=0O :>=F5=B@0F8O AB018;878@>20==>3> 8A?0@8B5;O 2 7028A8<>AB8 >B 

@0AE>40 3070; 

D83. 6 - �7<5=5=85 24KE05<>9 :>=F5=B@0F88 87>D;N@0=0 2 0??0@0B5 «�>;81@8» VIC 2 
7028A8<>AB8 >B A>>B=>H5=8O FO2/MV (CV = 5 vol.%; MV = FCircle = ΔV x f = 0.2E30 = 6 L/min, 

345 ΔV - 87<5=5=85 >1J5<0 <5H:0 �<1C, L; f – G0AB>B0, min-1; FO2 = Fg; >1J5< :>=BC@0 
0??0@0B0 >:>;> 1 ;). 

�??0@0B 8=30;OF8>==>9 0=5AB5788 A>45@68B AB018;878@>20==K9 8A?0@8B5;L 1 =87:>3> 

A>?@>B82;5=8O, @0A?>;>65==K9 2=CB@8 @525@A82=>3> 4KE0B5;L=>3> :>=BC@0 2 A :;0?0=0<8 

24>E0 3 8 2K4>E0 4, B@>9=8:>< 5 ?0F85=B0, @575@2=K< <5H:>< 6, 04A>@15@>< 7 8 

?@54>E@0=8B5;L=K< :;0?0=>< 8.  

�??0@0B A=0165= CAB0=>2;5==>9 2=CB@8 :>=BC@0 2 307>4C2:>9  A @53C;8@C5<>9 

?@>872>48B5;L=>ABLN  (D83. 1). � :0G5AB25 B0:>9 307>4C2:8 8A?>;L7>20= C?@C389 <5H>: 9 

B8?0 �<1C, A>548=5==K9 >4=8< >B25@AB85< 10 A B@>9=8:>< 5, 0 4@C38< 11, 

@0A?>;>65==K< =0 :@KH:5 12, - A ?0F85=B>< ?>A@54AB2>< <0A:8 8;8 8=BC10F8>==>9 

B@C1:8 (=5 ?>:070=K).  

#?@C389 <5H>: 9 <>6=> 8A?>;L7>20BL >4=>2@5<5==> 2 :0G5AB25 :0<5@K 4;O <5;:8E 

682>B=KE (<KH8, ?B8FK, 7<58 8 B.?.), :>B>@KE ?><5I0NB G5@57 >B:@KBCN :@KH:C 12. 

�5@54 0=5AB57859 :@KH:C 12 70:@K20NB, 0 55 >B25@AB85 11 703;CH0NB ?@>1:>9 13 (D83. 1, 

2). 

�@8 A>2?045=88 :>=D83C@0F88 3>;>2K ?0F85=B0 A >B25@AB85< 14 87-?>4 :@KH:8 12,  

C?@C389 <5H>: 9, 2K?>;=5==K9 87 A8;8:>=>2>9 @578=K,  ?@8<5=ONB >4=>2@5<5==> 2 

:0G5AB25 <0A:8 4;O ?>40G8 4KE0B5;L=>9 A<5A8 (D83 1, 3, 4). 
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 �1J5< C?@C3>3> <5H:0 9 2K18@0NB 2 7028A8<>AB8 >B @07<5@>2 ?0F85=B>2  (300, 600,1200 

8;8 1500 <;). 

� 7028A8<>AB8 >B 4;8B5;L=>AB8 8 CA;>289 >?5@0F89, : 4KE0B5;L=><C :>=BC@C 0??0@0B0 

?@8A>548=ONB @>B0<5B@ 15 :8A;>@>40 (D83. 2, 4) 8;8 2B>@>9 <5H>: 16 �<1C 4;O ?>40G8 

0B<>AD5@=>3> 2>74CE0 G5@57 >1@0B=K9 :;0?0= 17 (D83. 3). 

�0 2KE>45 @>B0<5B@0 15 CAB0=02;820NB >1@0B=K9 :;0?0= 18, A>>1I5==K9 2E>4>< A 

0B<>AD5@>9. 

 �@8 :@0B:>2@5<5==KE >?5@0F8OE 8 =535@<5B8G=>< ?>4:;NG5=88 ?0F85=B0 : <0A:5 

(?>4A>A 0B<>AD5@=>3> 2>74CE0 1>;LH5 <5B01>;8G5A:>9 ?>B@51=>AB8 ?0F85=B0 2 

:8A;>@>45) 04A>@15@ 7 <>65B 1KBL 8A:;NG5= 87 4KE0B5;L=>3> :>=BC@0 2 (D83 2, 3).  

�??0@0B 8=30;OF8>==>3> 0=5AB5788 @01>B05B A;54CNI8< >1@07><. 

�=4C:F8я. �>A;5 AB0=40@B=>9 ?>43>B>2:8 8 ?@>25@:8 0??0@0B0 =0?>;=ONB @575@2=K9 
<5H>: 6 2>74CE>< 8;8 :8A;>@>4>< A ?><>ILN <5H:0 16 �<1C 8;8 @>B0<5B@0 15 

A>>B25BAB25==>. �0B5< : 4KE0B5;L=><C :>=BC@C 2 ?>4:;NG0NB ?0F85=B0 G5@57 

A?5F80;L=CN <0A:C  (=5 ?>:070=0) 8;8 =5?>A@54AB25==> : C?@C3><C <5H:C 9.   

�;O 4>AB865=8O <0:A8<0;P=>9  24OE05<>9 :>=F5=B@0F88 0=5AB5B8:0 CAB0=02;820NB 

H:0;C 8A?0@8B5;O 1 =0 <0:A8<C<, 70:@K20NB ?@54>E@0=8B5;L=K9 :;0?0= 8 8 A 

<0:A8<0;L=>9 G0AB>B>9 8 0<?;8BC4>9 A68<0NB C?@C389 <5H>: 9, ?@8A>548=5==K9 : 

?0F85=BC. ">340 24KE05<CN :>=F5=B@0F8N ?>2KH0NB 4> 5-10 ��� (<8=8<0;L=0O 

0;L25>;O@=0O :>=F5=B@0F8O, D83. 6) 70 <8=8<0;L=>5 2@5<O (20 A). �59AB28B5;L=>, 

A:>@>ABL 87<5=5=8O 24KE05<>9 :>=F5=B@0F88 0=5AB5B8:0 ΔCI /Δt 7028A8B >B 3@0485=B0 

:>=F5=B@0F89 ΔC =Cas-CV 2 AB018;878@>20==>< 8A?0@8B5;5 1 (53> :0<5@5 8A?0@5=8O), 

>1J5<0 VC 4KE0B5;L=>3> :>=BC@0 2, A:>@>AB8 F8@:C;OF88 FC 4KE0B5;L=>9 A<5A8 A ?0@0<8 

0=5AB5B8:0 2 :>=BC@5 2, A:>@>AB8 ?>40G8 :8A;>@>40 FO2 (2>74CE0) 2 :>=BC@ 2 8 

>?@545;O5BAO A>>B=>H5=85< (2 =0G0;L=K9 <><5=B 2@5<5=8 t = 0 8 157 CG5B0  

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

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

345 CV – :>=F5=B@0F8O ?> H:0;5 8A?0@8B5;O 1, Cas – :>=F5=B@0F8O =0AKI5==KE ?0@>2 

0=5AB5B8:0. 

�@8 MB><, F8@:C;OF8N 3070 FC G5@57 8A?0@8B5;L 1 <>6=> >F5=8BL ?> G0AB>B5 8 0<?;8BC45 

A60B8O C?@C3>3> <5H:0 9. !>>B=>H5=85 (I) A?@0254;82> 8<5==> 4;O AB018;878@>20==>3> 

8A?0@8B5;O 1, C :>B>@>3> 2KE>4=0O :>=F5=B@0F8O ?@0:B8G5A:8 =5 7028A8B >B @0AE>40 3070 

(D83. 5). �1@0B=K9 :;0?0= 17 >B45;O5B ?>;>ABL 2B>@>3> <5H:0 16 �<1C >B 4KE0B5;L=>3> 

:>=BC@0 2, 1;03>40@O G5<C =5 C25;8G8205BAO >1J5< ?>A;54=53> 8 =5 70<54;O5BAO A:>@>ABL 

@53C;8@>20=8O :>=F5=B@0F88 0=5AB5B8:0. 
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�@8<5@ 1. �A;8 A68<0BL C?@C389 <5H>: 9 >1J5<>< 300 <; A G0AB>B>9 10 F8:;>2/<8=, B> 

F8@:C;OF8O 3070 G5@57 8A?0@8B5;L 1 A>AB028B >:>;> 2 ;/<8= (0,2; E10 <8=-1), B>340 

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

H:0;K CV = 6 >1.% ?@8 ?>40G5 FO2 = 0,5 ;/<8= 2>74CE0 8;8 :8A;>@>40 G5@57 @>B0<5B@ 

(D83. 6, 3@0D8:  FO2/MV =0,25, 345 2 40==>< ?@8<5@5 <8=CB=0O MV = FC).      

�>A;5 4>AB865=8O  B@51C5<>9 3;C18=K =0@:>70 (?@>4>;68B5;L=>ABL 8=4C:F88 4;O 

87>D;N@0=0 ?>@O4:0 5 <8=, 4;O A52>D;N@0=0 –  2 <8=), ?0F85=B0 8=BC18@CNB, ?>A;5 G53>  

2>AAB0=02;820NB A?>=B0==>5 4KE0=85.  

  �>445@60=85 E8@C@38G5A:>9 AB0488 =0@:>70.  

�;O C<5=PH5=8я 24OE05<>9 :>=F5=B@0F88 =C6=> C<5=LH8BL :>=F5=B@0F8N ?> H:0;5    

8A?0@8B5;O 1 8 F8@:C;OF8N 3070 2 :>=BC@5 2. 

�@8<5@ 2. �0 >B<5B:5 H:0;K CV = 1 >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> 5 F8:;>2/<8=, B> 

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

�0 <0;5=L:8E 8 A@54=8E >B<5B:0E CV H:0;K 8A?0@8B5;O 1, :>340 >B=>A8B5;L=0O ?>40G0 

:8A;>@>40  F�2 / FC ≥ 0.5, 24KE05<0O :>=F5=B@0F8O ?@O<> ?@>?>@F8>=0;L=0 <8=CB=>9 

25=B8;OF88 MV (F8@:C;OF88)    

CI  ≈ CV MV(1 - Cas )/FO2 ,                                                                                                     (II) 

345 MV = FC                                                                                                         

!>>B=>H5=85 (II) A?@0254;82> 8<5==> 4;O AB018;878@>20==>3> 8A?0@8B5;O 1, C :>B>@>3> 

2KE>4=0O :>=F5=B@0F8O ?@0:B8G5A:8 =5 7028A8B >B @0AE>40 3070 (D83. 5). 

�;O 8A:;NG5=8O 38?>:A88 ?0F85=B0 4> 1 :3 (C@>25=L :8A;>@>40 2 2>74CE5 15 >1.%, 8;8 

 0�2 = 114 << @B.AB.) 2 0??0@0B5 157 04A>@15@0 7 (D83. 3) 4>AB0B>G=> 10-15 @07 70 ?>;G0A0 

?>;=>ABLN A60BL <5H>: 16 �<1C >1J5<>< 300 <;, B>340 24C205<K9 >1J5< 0B<>AD5@=>3> 

2>74CE0 (>:>;> 3 ;) >15A?5G8205B 3-E:@0B=CN ?@><K2:C 4KE0B5;L=>3> :>=BC@0 2 ?@8 

<5B01>;8G5A:>9 ?>B@51=>AB8 >@30=87<0 2 :8A;>@>45 (>:>;> 4 <; �2 /<8= =0 1 :3 <0AAK). 

�@8 MB>< 24KE05<0O :>=F5=B@0F8O !�2 =5 ?@52KA8B 5 >1.% ( 0!�2 = 38 << @B.AB.) [A@. 

B01;. 16 A. 81 :=. �5B5@8=0@=0O 0=5AB578>;>38O. �5G052 �... 8 4@. 2010]. 

�1J5< 8 G0AB>BC 25=B8;OF88 0=0;>38G=> @53C;8@CNB, ?5@8>48G5A:8 A68<0O C?@C389 

<5H>: 9 8 A>>B25BAB25==> CAB0=02;820O <8=8<0;L=> 4>?CAB8<CN A:>@>ABL ?>40G8 

:8A;>@>40 ?> @>B0<5B@C 4;O ?>;C70:@KB>3> (=87:>?>B>G=>3>) :>=BC@0, 

?@54>E@0=8B5;L=K9 :;0?0= 6 0??0@0B0 4>;65= 1KBL 70:@KB.  

!>>B25BAB285 <564C <8=CB=>9 25=B8;OF859 8 @0AE>4>< :8A;>@>40 (2>74CE0) 

CAB0=02;820NB ?> M:A:C@A88 @575@2=>3> <5H:0 4 0??0@0B0. �@8 =54>AB0B>G=>9 ?>40G5 

:8A;>@>40 G5@57 @>B0<5B@ 15 (8;8 2>74CE0 2B>@K< <5H:>< 16 �<1C) 8 A>>B25BAB2CNI5< 
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A=865=88 402;5=8O 3070 2 :>=BC@5 (?@8 MB>< @575@2=K9 <5H>: 6 «A;8?05BAO»), 

=5>1E>48<>5 :>;8G5AB2> 2>74CE0 ?>4A0AK205BAO 87 0B<>AD5@K G5@57 >1@0B=K9 :;0?0= 18 

(8;8 2E>4=>9 :;0?0= 2B>@>3> <5H:0 16). 

�;O ?@5:@0I5=8я ?>40G8 0=5AB5B8:0 ?0F85=BC H:0;C 8A?0@8B5;O 1 =C6=> CAB0=>28BL 

=0 =C;L, >B:@KBL ?>;=>ABLN ?@54>E@0=8B5;L=K9 :;0?0= 8 8, ?@>4C20O 4KE0B5;L=K9 

:>=BC@ 2 0??0@0B0, =5 <5=LH5 10 @07 A60BL >10 C?@C38E <5H:0 9 8 16 >4=>2@5<5==>. 

�=5AB578N <0;5=L:8E 682>B=KE ?@8 A?>=B0==>< 4KE0=88, 2 @O45 A;CG052, C4>1=> 

?@>2>48BL, 8A?>;L7CO C?@C389 <5H>: 9 :0: :0<5@C 4;O 0=5AB5788 (D83. 2). �0F85=B0 

(<KHL 8;8 560) ?><5I0NB 2 <5H>: 9, ?@5420@8B5;L=> >B:@K2 :@KH:C 12, 70:@K20NB  

:@KH:C 12, H:0;C 8A?0@8B5;O 1 CAB0=02;820NB =0 =C6=CN :>=F5=B@0F8N 0=5AB5B8:0 (>B 

0 4> 6 >1.%), ?>A;5 G53> ?@>:0G820NB 4KE0B5;L=CN A<5AL G5@57 <5H>: 9, ?5@8>48G5A:8 

A68<0O 53> C?@C385 AB5=:8 ?0;LF5< 8;8 @C:>9.  

�>A;5 8=4C:F88 682>B=>5 2K=8<0NB 87 <5H:0 9 G5@57 >B25@AB85 14 8 ?@>2>4OB 

=5>1E>48<K5 E8@C@38G5A:85 <0=8?C;OF88.  

�=0;>38G=> ?@>2>4OB 0=5AB578N 8 4@C38< <0;5=L:8< 682>B=K< (3@K7C=0<, ?B8F0<, 

@5?B8;8O<) ;N1K<8 0=5AB5B8:0<8, 2:;NG0O 87>D;N@0= 8 30;>B0=, 8A?>;L7CO C?@C385 

<5H:8 9 �<1C 1>;LH53> @07<5@0 (600 8;8 1200 <;). 

�040=85 8 02B>@53C;8@>20=85 3;C18=O 0=5AB5788 (�CB>0=0;P3578я). 
 �@8 ?>25@E=>AB=>9 E8@C@38G5A:>9 AB0488 0=5AB5788 H:0;C 8A?0@8B5;O 1 CAB0=02;820NB 

8AE>4O 87 <5B01>;8G5A:>9 <8=CB=>9 25=B8;OF88 ?0F85=B0 MV 8 ?>40G8 :8A;>@>40 A>3;0A=> 

A>>B=>H5=8N (III), ?>;CG5==><C 87 (II),                                               

CV  ≈ k CMAC FO2 / MV (1 - Cas ),                                                                                            (III) 

345 k ≥ 1 – :>MDD8F85=B C3;C1;5=8O 0=5AB5788 >B=>A8B5;L=> ��!. 

�@8 C<5=PH5=88 3;C18=O 0=5AB5788 ?>2KH0NB 24KE05<CN :>=F5=B@0F8N 0=5AB5B8:0 

70 AG5B @5D;5:B>@=>3> C25;8G5=8O <8=CB=>9 25=B8;OF88 ?0F85=B0 2 ?@>F5AA5 

B@02<0B8G5A:8E <0=8?C;OF89 [White D, Royston B. Respiratory feedback effects on 

vaporizers in circle systems. Anaesthesia, 1998; 53: 555-9]. 

�@8 C25;8G5=88 3;C18=O 0=5AB5788 A=860NB 24KE05<CN :>=F5=B@0F8N 0=5AB5B8:0 

?@>?>@F8>=0;L=> A?>=B0==><C A=865=8N <8=CB=>9 25=B8;OF88 ?0F85=B0. 

�@8<5@ 3. �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=><. �AE>4O 87 <8=8<0;L=>9 0;L25>;O@=>9 

:>=F5=B@0F88 CMAC=1,2 >1.%, ?>40G8 :8A;>@>40 FO2=0,2 ;/<8=,  A?>=B0==>9 <8=CB=>9 

25=B8;OF88 2 A>AB>O=88 ?>:>O MV =1;/<8= 8 k = 1.1, CAB0=02;8205< H:0;C 8A?0@8B5;O, 

A>3;0A=> A>>B=>H5=8N (III), =0 >B<5B:C CV  = 1,1E1,2E0,2/1E(1-0,31) ≈ 0,4 >1.%. 
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�0 15 <8= � " <8=CB=0O 25=B8;OF8O C25;8G8;0AL 4> MV=1,3 ;/<8= 8 24KE05<0O 

:>=F5=B@0F8O 2>7@>A;0, A>3;0A=> A>>B=>H5=8N (II), 4> CI  ≈ 1,8 >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 CI  ≈ 1,4 >1.% (:>MDD8F85=B C3;C1;5=8O 0=5AB5788 k = 

1.1). 

"0:8< >1@07><, ?@54;>65==K9 0??0@0B >15A?5G8205B >?B8<0;L=>5 ?@>2545=85 

8=30;OF8>==>9 0=5AB5788 2 @09>==KE 1>;L=8F0E, 25B5@8=0@=KE :;8=8:0E 8 C40;5==KE 

@538>=0E ?@8 <8=8<0;L=KE :0?8B0;L=KE 8 M:A?;C0B0F8>==KE 70B@0B0E: 

- ACI5AB25==> ?>2KH05BAO (2 =5A:>;L:> @07) 480?07>=  @53C;8@>20=8O 24KE05<>9 

:>=F5=B@0F88 0=5AB5B8:0 8 A:>@>ABL 87<5=5=8O 3;C18=K 0=5AB5788 ?@8 ?@>2545=88 

E8@C@38G5A:8E >?5@0F89; 

- A=8605BAO @0AE>4 4>@>3>AB>OI8E 0=5AB5B8:>2;  

- >15A?5G8205BAO 045:20B=0O 3;C18=0 0=5AB5788 ?@8  A?>=B0==>< 4KE0=8O ?0F85=B>2 (2 

25B5@8=0@88, AB><0B>;>388 8 38=5:>;>388, ?@8 0<1C;0B>@=OE ?@>F54C@0E), A CG5B>< 
B@02<0B8G5A:>3> 2>7459AB28O  2> 2@5<O E8@C@38G5A:8E <0=8?C;OF89 1;03>40@O 

02B><0B8G5A:><C  @53C;8@>20=8N 24KE05<>9 :>=F5=B@0F88 0=5AB5B8:0 2 @568<5 

0CB>0=0;L35788;   

- A=8605BAO 703@O7=5=85 0B<>AD5@K >?5@0F8>==>9 70 AG5B A=865=8O 2K1@>A0 ?0@>2 

0=5AB5B8:>2, 2:;NG0O 30;>35=A>45@60I8. 

�0AA0 ?@54;0305<>3> 0??0@0B0 8 >1J5< 53> 4KE0B5;L=>3> :>=BC@0 <8=8<0;L=K 1;03>40@O 

<8=8<0;L=K< @07<5@0< 8A?0@8B5;O 1 («�������-20/I» , <0AA0 400 3 ) 8 53> 

@0A?>;>65=8N =0 <8=8<0;L=>< @0AAB>O=88 >B ?0F85=B0, 0 B0:65 8A:;NG5=8N <0AA82=KE 

45B0;59 >1I53> :>@?CA0.  

"0:, <0AA0 0??0@0B0 �� «�>;81@8» =0 D83. 3-5 >:>;> 1 :3, 0 >1J5< 4KE0B5;L=>3> :>=BC@0 

2<5AB5 A 04A>@15@>< 8 H;0=30<8 24>E0 8 2K4>E0 Ø15 <<  – >:>;> 1 ;. 
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Ф>@<C;0 87>1@5B5=8я 

1. �??0@0B 8=30;OF8>==>9 0=5AB5788, A>45@60I89 AB018;878@>20==K9 8A?0@8B5;L 

=87:>3> A>?@>B82;5=8O, @0A?>;>65==K9 2=CB@8 @525@A82=>3> 4KE0B5;L=>3> :>=BC@0 A 

:;0?0=0<8 24>E0 8 2K4>E0, B@>9=8:>< ?0F85=B0, @575@2=K< <5H:><, 04A>@15@>< 8 

?@54>E@0=8B5;L=K< :;0?0=><, >B;8G0NI89AO B5<, GB> A=0165= CAB0=>2;5==>9 2=CB@8 

:>=BC@0 307>4C2:>9 A @53C;8@C5<>9 ?@>872>48B5;L=>ABLN. 

2. �??0@0B ?> ?. 1, >B;8G0NI89AO B5<, GB> 2 :0G5AB25 307>4C2:8 8A?>;L7>20= C?@C389 

<5H>: B8?0 �<1C, @0A?>;>65==K9 <564C B@>9=8:>< 8 ?0F85=B><. 

3. �??0@0B ?> ?. 2, >B;8G0NI89AO B5<, GB> C?@C389 <5H>: >A=0I5= AJ5<=>9 :@KH:>9 8 

8A?>;L7>20= 2 :0G5AB25 :0<5@K 4;O <5;:8E 682>B=KE. 

4. �??0@0B ?> ?. 2, >B;8G0NI89AO B5<, GB> C?@C389 <5H>:  >A=0I5= AJ5<=>9 :@KH:>9 8 

?@8<5=5= 2 :0G5AB25 <0A:8. 

5. !?>A>1 8=30;OF8>==>9 0=5AB5788, 2:;NG0NI89 ?>40GC 2 @525@A82=K9 4KE0B5;L=K9 

:>=BC@ 0??0@0B0 8=30;OF8>==>9 0=5AB5788 ?0@>2 0=5AB5B8:0 70 AGёB F8@:C;OF88 

4KE0B5;L=>9 A<5A8 G5@57 @0A?>;>65==K9 2=CB@8 :>=BC@0 AB018;878@>20==K9 8A?0@8B5;L 

=87:>3> A>?@>B82;5=8O, ?>40GC 2 :>=BC@ :8A;>@>40 8;8 0B<>AD5@=>3> 2>74CE0 8 

AB@02;820=85 4KE0B5;L=>9 A<5A8, >B;8G0NI89AO B5<, GB>  ?>2KH0NB 24KE05<CN 

:>=F5=B@0F8N 0=5AB5B8:0 ?CB5< 4>?>;=8B5;L=>9 F8@:C;OF88 4KE0B5;L=>9 A<5A8 2=CB@8 

:>=BC@0 0??0@0B0. 

6. !?>A>1 ?> ?. 5, >B;8G0NI89AO B5<, GB> 4>?>;=8B5;L=CN F8@:C;OF8N @53C;8@CNB ?> 

>1J5<C 8 G0AB>B5 A ?><>ILN 307>4C2:8 2 2845 <5H:0 �<1C. 

7. !?>A>1 ?> ?. 5, 6, >B;8G0NI89AO B5<, GB> 4;O 4>AB865=8O <0:A8<0;L=>9  24KE05<>9 

:>=F5=B@0F88 0=5AB5B8:0 CAB0=02;820NB  H:0;C 8A?0@8B5;O =0 <0:A8<C<, 70:@K20NB 

?@54>E@0=8B5;L=K9 :;0?0= 8 A <0:A8<0;L=>9 G0AB>B>9 8 0<?;8BC4>9 A68<0NB <5H>: 

�<1C. 

8. !?>A>1 ?> ?. 5, >B;8G0NI89AO B5<, GB> ?0F85=B0 ?><5I0NB 2 <5H>: �<1C G5@57 

AJ5<=CN :@KH:C. 

9. !?>A>1 ?> ?. 5, >B;8G0NI89AO B5<, 24KE05<0O :>=F5=B@0F88 0=5AB5B8:0 CI 2 

AB0F8>=0@=>< @568<5 ?@>?>@F8>=0;L=0 A:>@>AB8 F8@:C;OF88 4KE0B5;L=>9 A<5A8 FC 8 

>1@0B=> ?@>?>@F8>=0;L=0 A:>@>AB8 ?>40G8 :8A;>@>40 F�2 A>3;0A=> A>>B=>H5=8N            

CI  ≈ CV FC (1 – Cas)/FO2, 345 CV – >B<5B:0 H:0;K 8A?0@8B5;O, Cas – :>=F5=B@0F8O 

=0AKI5==KE ?0@>2 0=5AB5B8:a. 

10. !?>A>1 ?> ?. 5, >B;8G0NI89AO B5<, GB> 4;O ?@5:@0I5=8O ?>40G8 0=5AB5B8:0 ?0F85=BC 

H:0;C 8A?0@8B5;O CAB0=02;820NB =0 =C;L, >B:@K20NB ?>;=>ABLN ?@54>E@0=8B5;L=K9 
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:;0?0= 8, ?@>4C20O 4KE0B5;L=K9 :>=BC@ 0??0@0B0, =5 <5=LH5 10 @07 A68<0NB <5H>: 

�<1C, >4=>2@5<5==> ?>4020O 2 :>=BC@ :8A;>@>4 8;8 2>74CE A>>B25BAB25==> F8@:C;OF88 

3070. 

11. !?>A>1 ?> ?. 5, >B;8G0NI89AO B5<, GB> ?@8 ?>25@E=>AB=>9 E8@C@38G5A:>9 AB0488 

0=5AB5788 H:0;C 8A?0@8B5;O CAB0=02;820NB 8AE>4O 87 <5B01>;8G5A:>9 <8=CB=>9 

25=B8;OF88 ?0F85=B0 MV 8 ?>40G8 :8A;>@>40 A>3;0A=> A>>B=>H5=8N 

CV  ≈ k CMAC FO2 / MV (1 - Cas ), 345 k ≥ 1 – :>MDD8F85=B C3;C1;5=8O 0=5AB5788 

>B=>A8B5;L=> ��!. 

12. !?>A>1 ?> ?. 11, >B;8G0NI89AO B5<, GB> ?@8 C<5=LH5=88 3;C18=K 0=5AB5788 

?>2KH0NB 24KE05<CN :>=F5=B@0F8N 0=5AB5B8:0 70 AG5B @5D;5:B>@=>3> C25;8G5=8O 

<8=CB=>9 25=B8;OF88 ?0F85=B0 2 ?@>F5AA5 B@02<0B8G5A:8E <0=8?C;OF89. 

13. !?>A>1 ?> ?. 11, >B;8G0NI89AO B5<, GB> ?@8 C25;8G5=88 3;C18=K 0=5AB5788 A=860NB 

24KE05<CN :>=F5=B@0F8N 0=5AB5B8:0 ?@>?>@F8>=0;L=> A?>=B0==><C A=865=8N 

<8=CB=>9 25=B8;OF88 ?0F85=B0. 
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