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��            3 (balanced anesthesia) A10;0=A8@>20==0O 0=5AB578O 
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�0==0O :=830 3 A>:@0I5==K9 20@80=B [18], >?8@05BAO =0 8725AB=CN 

>B5G5AB25==CN 8 70@C156=CN ;8B5@0BC@C ?> 25B5@8=0@=>9 0=5AB5788 [10, 13, 

20, 42, 44].  

*5;L ?@54;0305<>3> ?>A>18O ?> >1I8< 2>?@>A0< 0=5AB578>;>38G5A:>3> 

>15A?5G5=8O 3 @0A:@KBL 2>7<>6=>AB8, :>B>@K5 8<5NBAO C 25B2@0G0-

0=5AB578>;>30 =0 A53>4=OH=89 45=L, 1;03>40@O H8@>:><C 0@A5=0;C 

A>2@5<5==KE D0@<0:>;>38G5A:8E 8 B5E=8G5A:8E A@54AB2, 4;O A>740=8O 

>?B8<0;L=KE CA;>289 4;O @01>BK E8@C@30 8 0=5AB578>;>38G5A:>9 70I8BK 

>B45;L=KE 284>2 682>B=KE. 

�> A8E ?>@ 2 >B5G5AB25==>9 25B5@8=0@=>9 E8@C@388 ACI5AB2C5B 

=5>?@0240==>5 AB@5<;5=85 ?@>2>48BL ?>402;ONI55 1>;LH8=AB2> >?5@0F89 

?>4 :0:8<-;81> >4=8< 87;N1;5==K< 284>< 0=5AB5788, ?@>B82>?>AB02;OO 

MB>B >48= <5B>4 >1571>;820=8O 2A5< >AB0;L=K<. #@>B82>?>AB02;5=85 

<5AB=>3> >1571>;820=8O >1I5<C, 8=30;OF8>==>9 0=5AB5788 =58=30;OF8>==>9 

=5?@02><5@=>, B0: :0: ?@028;L=K9, >B25G0NI89 A>2@5<5==K< B@51>20=8O< 

2K1>@ 0=5AB5788 <>65B 1KBL >ACI5AB2;5= ?@8 A>1;N45=88 >A=>2=>3> 

?@8=F8?0 >1571>;820=8O 3 <=>3>:><?>=5=B=>AB8. 

'G51=>5 ?>A>185 ?@54;0305B >B C?@>I5==>3> B>;:>20=8O ?>=OB8O 

«=0@:>7» 8 «0=5AB578O» ?5@59B8 : 1>;55 AB@>3><C 8 8=48284C0;L=><C 

>B=>H5=8N : ?@54>?5@0F8>==><C >1A;54>20=8N 682>B=>3>, 2K1>@C 

D0@<0:>;>38G5A:8E A@54AB2, >F5=:5 DC=:F8>=0;L=>3> A>AB>O=8O 53> A8AB5< 

8 >@30=>2 2> 2A5 ?5@8>4K >:070=8O 0=5AB578>;>38G5A:>3> ?>A>18O, 

?@>D8;0:B8:5 8 ;5G5=8N ?>A;5>?5@0F8>==KE >A;>6=5=89.  
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����� 1 

           #"��"&"��� � "�Щ�� �!�%&���� 

#5@54 :064K< >?5@0B82=K< 2<5H0B5;LAB2>< (<0;K< 8;8 >1H8@=K<, 

?;0=>2K< 8;8 M:AB@5==K<) =5>1E>48<> 2K1@0BL 284 0=5AB5788. 

�45:20B=>ABL 2K1@0==>3> <5B>40 A CG5B>< 8=48284C0;L=KE >A>15==>AB59 8 

A>AB>O=8O 682>B=>3> (?0F85=B0), E0@0:B5@0 8 ?@>4>;68B5;L=>AB8 

>?5@0B82=>3> 2<5H0B5;LAB20 >?@545;O5BAO 7040G59 CAB@0=5=8O 8;8 A2545=8O 

: <8=8<C<C 2A53>, GB> <>65B 2K720BL >A;>6=5=8O 2> 2@5<O >1I59 0=5AB5788 

8;8 2 1;8609H89 ?>A;5>?5@0F8>==K9 ?5@8>4. $5H5=85 MB>9 7040G8 

=0G8=05BAO A ?>43>B>28B5;L=>3> ?5@8>40, 2:;NG0NI53> ?@54>?5@0F8>==K5 

8AA;54>20=8O; >?@545;5=85 >?5@0F8>==>-0=5AB578>;>38G5A:>3> @8A:0; 15A54C 

A 2;045;LF5< 682>B=>3>; A?5F80;L=K5 <5@K, C;CGH0NI85 >1I55 A>AB>O=85 

?0F85=B0; 2>745@60=85 >B :>@<;5=8O; ?>AB0=>2:C 2=CB@825==>3> :0B5B5@0.  

1.1 #BASF<9 B5 B5M9= 4A9EF9;<< 

          "5M4S 4A9EF9;<S ( >B 3@5G. ἀ½³¹σ¸·σί³ 4 157 GC2AB20) 3 A>AB>O=85, 

2K7K205<>5 A ?><>ILN D0@<0:>;>38G5A:8E A@54AB2 8 E0@0:B5@87CNI55AO 

?>B5@59 A>7=0=8O, ?>402;5=85< @5D;5:B>@=KE DC=:F89 8 @50:F89 =0 

2=5H=85 @074@068B5;8, GB> ?>72>;O5B 2K?>;=OBL >?5@0B82=K5 

2<5H0B5;LAB20 157 >?0A=KE ?>A;54AB289 4;O >@30=87<0 8 A ?>;=>9 0<=57859 

?5@8>40 >?5@0F88. &5@<8= «>1I0O 0=5AB578O» 1>;55 ?>;=>, G5< B5@<8= 

«=0@:>7», >B@0605B ACBL B>3> A>AB>O=8O, :>B>@>5 4>;6=> 1KBL 4>AB83=CB> 

4;O 157>?0A=>3> 2K?>;=5=8O E8@C@38G5A:>9 >?5@0F88. #@8 MB>< 3;02=K< 

O2;O5BAO CAB@0=5=85 @50:F88 =0 1>;52K5 @074@068B5;8, 0 C3=5B5=85 A>7=0=8O 

8<55B <5=LH55 7=0G5=85. �@><5 B>3>, ?>=OB85 «>1I0O 0=5AB578O» O2;O5BAO 

1>;55 5<:8<, ?>A:>;L:C 2:;NG05B 8 :><18=8@>20==K5 <5B>4K. 

�AB>@8O @0728B8O >1I59 0=5AB5788 

"B:@KB8N 2 =0G0;5 XIX 2. MDD5:B82=KE <5B>4>2 E8@C@38G5A:>3> 

>1571>;820=8O ?@54H5AB2>20; <=>3>25:>2>9 ?5@8>4 <0;>@57C;LB0B82=KE 
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?>8A:>2 A@54AB2 8 <5B>4>2 CAB@0=5=8O <CG8B5;L=>3> GC2AB20 1>;8, 

2>7=8:0NI59 ?@8 B@02<0E, >?5@0F8OE 8 701>;520=8OE.  

           #5@2K5 ?>?KB:8 A=865=8O 1>;52KE >ICI5=89 2> 2@5<O 

E8@C@38G5A:8E 2<5H0B5;LAB2 A2O70=K A 0=5AB57859 G5;>25:0. � 4@52=>AB8 

4;O MB>9 F5;8 8A?>;L7>20;8 >?80BK, =0AB>9:C 15;;04>==K, 0;:>3>;L. 

�>;LH8=AB2> «<5B>4>2 0=5AB5788» 2 A@54=85 25:0 A2>48;8AL : ?>402;5=8N 

A>7=0=8O C40@>< BC?K< ?@54<5B>< ?> 3>;>25, :@>2>?CA:0=8N, >E;0645=8N, 

38?>:A88 (?CBё< A402;820=8O A>==KE 0@B5@89). � MB><C 65 ?5@8>4C 

>B=>A8BAO ?5@2>5 ?@8<5=5=85 @5:B0;L=>3> <5B>40 0=5AB5788 («B010G=K5 

:;87<K»).  

           � 1540 3>4C #0@0F5;LA ?>;CG8; MD8@ 8 >?8A0; 53> CAK?;ONI89 

MDD5:B =0 :C@. �0;L=59H89 ?@>3@5AA 1K; A2O70= A @0728B85< E8<88 8 

>B:@KB85< C3;5:8A;>3> 3070 (1754), :8A;>@>40 (1774) 8 =5:>B>@KE 4@C38E 

307>2. $50;L=K5 ?@54?>AK;:8 4;O @07@01>B:8 MDD5:B82=KE <5B>4>2 

>1571>;820=8O =0G0;8 A:;04K20BLAO 2 :>=F5 XVIII 2.  

           � 1800 3>4C )0<D@8 �M928 ?5@2K< ?@54?>;>68;, GB> 70:8AL 07>B0 

>1;0405B 0=5AB5B8G5A:8<8 A2>9AB20<8: «#>A:>;L:C 07>B8ABK9 >:A84 2 A2>ё< 

H8@>:>< 459AB288 A?>A>15= C=8GB>60BL D878G5A:CN 1>;L, 2>7<>6=>, >= 

<>65B 8A?>;L7>20BLAO 2> 2@5<O E8@C@38G5A:8E >?5@0F89». )0<D@8 �M928 

1K; ?5@2K<, :B> =0720; 70:8AL 07>B0 «25A5;OI8< 307><». �0B5< �5=@8 

)8:<0= 87CG0; =0@:>B8G5A:89 MDD5:B 70:8A8 07>B0, 48MB8;>2>3> MD8@0 8 

C3;5:8A;>3> 3070. � 1824 3>4C >= ?@>45<>=AB@8@>20;, GB> 1>;L ?@8 

E8@C@38G5A:>< 2<5H0B5;LAB25 C A>10: <>6=> A=878BL ?@8 ?><>I8 

8=30;OF88 A<5A8 70:8A8 07>B0 8 C3;5:8A;>3> 3070, => ?>=04>18;>AL 5Iё 20 

;5B, GB>1K 40=B8AB )>@0A 'M;;A 2 1844 3>4C >1=0@C68; 8 AB0; CA?5H=> 

?@8<5=OBL 0=5AB5B8G5A:85 A2>9AB20 70:8A8 07>B0 2 A2>59 ?@0:B8:5. �@C3>9 

40=B8AB ';LO<  >@B>= 2=ёA 1>;LH>9 2:;04 2 ?>?C;O@870F8N MD8@=>3> 

=0@:>70. �A?KB02 459AB285 ?0@>2 MD8@0 =0 A2>59 A>10:5, 0 ?>B>< =0 A515, >= 

2<5AB5 A E8@C@3>< �6>=>< '>@@5=>< 2 1846 3>4C ?@>2ё; CA?5H=CN 

45<>=AB@0F8N MD8@=>3> =0@:>70 ?@8 C40;5=88 A>AC48AB>9 >?CE>;8 2 
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?>4G5;NAB=>9 >1;0AB8. � E>45 >?5@0F88 1>;L=>9 1K; 157 A>7=0=8O, =5 

@5038@>20; =0 1>;L, 0 ?>A;5 >:>=G0=8O 2<5H0B5;LAB20 =0G0; ?@>AK?0BLAO. 

&>340-B> Warren 8 ?@>87=5A A2>N 7=0<5=8BCN D@07C: �65=B;L<5=K, MB> =5 

B@N:! 

          #5@2K< AB0; H8@>:> 8A?>;L7>20BL MD8@ 4;O =0@:>70 682>B=K< 4>:B>@ 

�65:A>=, ?@0:B8:>202H89 2 �>AB>=5 2 A5@548=5 XIX 25:0. #>A;5 >B:@KB8O 

E;>@>D>@<0 (1831) 0:CH5@ �659<A %8<?A>= (,>B;0=48O) 2?5@2K5 2 1847 

3>4C ?@8<5=8; 53> 4;O 0=5AB5788 G5;>25:0. � ?>A;54CNI85 3>4K 2 

25B5@8=0@=>9 ;8B5@0BC@5 AB0;8 ?>O2;OBLAO A2545=8O >1 8A?>;L7>20=88 

E;>@>D>@<=>9 0=5AB5788 C 682>B=KE.  

          � $>AA88 =081>;LH0O 70A;C30 2 @0728B88 0=5AB578>;>388 ?@8=04;568B 

!.�. #8@>3>2C, :>B>@K9 C65 2 1847 3>4C ?@>2ё; A>B=8 >?5@0F89 ?>4 

MD8@=K< 8 E;>@>D>@<=K< =0@:>7><. �< 1K; A:>=AB@C8@>20= ?@81>@ 4;O 

@5:B0;L=>3> 22545=8O 0=5AB578@CNI8E A@54AB2 8 CA>25@H5=AB2>20; <0A:C 

4;O 8=30;OF8>==>9 0=5AB5788. � B>< 65 1847 3>4C 3 =0 5 ;5B @0=LH5 

>1I5?@87=0==>3> 02B>@0 M=4>B@0E50;L=>3> =0@:>70 �6>=0 %=>C 3 #8@>3>2 

M:A?5@8<5=B0;L=> ?@>2ё; =0@:>7 G5@57 @07@57 2 B@0E55.  

          � 1875 "@ (Ore) >?C1;8:>20; ?5@2CN <>=>3@0D8N ?> 2=CB@825==>9 

0=5AB5788 E;>@0;384@0B><. +5@57 3 3>40 )0<15@B (Humbert) >?8A0; 53> 

8A?>;L7>20=85 C ;>H0459.  

          !5A<>B@O =0 >B:@KB85 <=>38E 0=5AB5B8:>2 2> 2B>@>9 ?>;>28=5 XIX 

25:0, 2 MB> 2@5<O =0@:>7 5Iё =5 1K; ?@8=OB 2 ?@0:B8:C 25B5@8=0@=K<8 

2@0G0<8. �@5?:0O @C:0 157 :0:>9-;81> 0=5AB5788 1K;0 >A=>2=K< A@54AB2>< 

D8:A0F88 C @O4>2>3> 25B5@8=0@0. #@8 ?@>2545=88 >?5@0F89 C <5;:8E 

682>B=KE 2 =0G0;5 )) 25:0 =5@54:> ?@8<5=O;8 MD8@ 8 E;>@>D>@<. 

�;03>40@O >B:@KB8N 10@18BC@0B>2 2 :>=F5 20-E 3>4>2, 0 B0:65 @0728B85 

?@>872>4AB20 ?5=B>10@18B0;0 2 30-5 3>4K ?@82>48B : 1>;55 H8@>:><C 

8A?>;L7>20=8N =0@:>70 2 25B5@8=0@88. �=5AB578O 10@18BC@0B0<8 ?@8>1@5;0 

5Iё 1>;LHCN ?>?C;O@=>ABL ?>A;5 ?>O2;5=8O B8>10@18BC@0B>2 8, 2 

>A>15==>AB8, B8>?5=B0;0 2 1934 3>4C. 
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          !0@:>7 :@C?=KE 682>B=KE AB0; 5Iё 1>;55 4>ABC?=K< ?>A;5 >B:@KB8O 

$025=B>A>< (Raventos) 8 4@C38<8 8AA;54>20B5;O<8 30;>35=8@>20==KE 

C3;52>4>@>4>2 (2 G0AB=>AB8 30;>B0=0 2 1956 3>4C), 0 B0:65 1;03>40@O 

CA>25@H5=AB2>20=8N 0=5AB578>;>38G5A:>3> >1>@C4>20=8O, :>B>@>5 

?>72>;8;> ?>2KA8BL 157>?0A=>ABL 8A?>;L7>20=8O 8=30;OF8>==KE 

0=5AB5B8:>2. 

          � ?>A;54=85 45AOB8;5B8O 2KE>4 =0 @K=>: 1>;LH>3> :>;8G5AB20 

?@5?0@0B>2 (B@0=:28;870B>@>2, >?8>84>2, ³2-04@5=><8<5B8:>2, 

48AA>F80B82=KE 0=5AB5B8:>2, <8>@5;0:A0=B>2, 8=30;OF8>==KE 0=5AB5B8:>2), 

?>O2;5=85 <=>65AB20 8E :><18=0F89 A?>A>1AB2>20;8 1KAB@><C @0728B8N 

25B5@8=0@=>9 0=5AB5788 ?@8 @01>B5 :0: A :@C?=K<8, B0: 8 A <5;:8<8 

682>B=K<8. 

!5A<>B@O =0 4>AB865=8O 2 25B5@8=0@=>9 E8@C@388 8 H8@>:89 2K1>@ 

D0@<0:>;>38G5A:8E A@54AB2, 8A?>;L7C5<KE ?@8 0=5AB578>;>38G5A:>< 

>15A?5G5=88, 7040G0 ?> ?>8A:C 045:20B=>9 70I8BK >@30=87<0 682>B=>3> >B 

AB@5AA>2KE A8BC0F89 B@51C5B A2>53> @5H5=8O.  

�N10O E8@C@38G5A:0O >?5@0F8O O2;O5BAO AB@5AA-D0:B>@>< :0: 4;O 

G5;>25:0, B0: 8 4;O 682>B=>3> 8 :>=5G=K9 @57C;LB0B ;N1>9 >?5@0F88 

7028A8B =5 B>;L:> >B B5G5=8O ?@>F5AA>2 70682;5=8O >?5@0F8>==>9 @0=K, => 8 

>B 2>7<>6=>AB8 >@30=87<0 A?@028BLAO A ?A8E>M<>F8>=0;L=K< =0?@O65=85<,  

?@5>4>;5BL =0@CH5=8O, @07282H85AO 2A;54AB285 >A=>2=>3> 701>;520=8O, 

A;>6=>AB8 E8@C@38G5A:>3> 2<5H0B5;LAB20 8;8 ?>1>G=KE 459AB289 

2K1@0==>3> A?>A>10 0=5AB5788. 

1.2  #D98BC9D4J<BAAO9  <EE?98B64A<S < BCD989?9A<9 BC9D4J<BAAB-

4A9EF9;<B?B7<K9E>B7B D<E>4 

#@54>?5@0F8>==K5 8AA;54>20=8O ?>72>;ONB 871560BL <=>38E 

>A;>6=5=89. #@>I5 8 =0456=59 70B@0B8BL 2@5<O =0 CAB0=>2;5=85 

A>?CBAB2CNI59 ?0B>;>388 ?5@54 >?5@0F859, G5< AB>;:=CBLAO A =59 2=570?=> 

2> 2@5<O >?5@0F88. �0==K5 0=0<=570, >A<>B@0, 0CA:C;LB0F88 A5@4F0 8 
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3@C4=>9 ?>;>AB8 4>;6=K 1KBL 4>?>;=5=K DC=:F8>=0;L=K<8 8 

;01>@0B>@=K<8 8AA;54>20=8O<8, ?>72>;ONI8<8 >1J5:B82=> >F5=8BL 

8AE>4=>5 A>AB>O=85 >@30=>2 8 A8AB5< 682>B=>3>. *5==>ABL MB8E 

8AA;54>20=89 >?@545;O5BAO 2>7<>6=>ABLN ?>;CG8BL 107>2CN 8=D>@<0F8N 

4;O ?@>2545=8O A@02=8B5;L=>3> 0=0;870 A 40==K<8, ?>;CG5==K<8 2> 2@5<O 8 

?>A;5 >?5@0B82=>3> 2<5H0B5;LAB20. &0:>9 A@02=8B5;L=K9 0=0;87 ?>72>;O5B 

>F5=8BL DC=:F8>=0;L=>5 A>AB>O=85 687=5>15A?5G820NI8E A8AB5< =0 

@07;8G=KE MB0?0E >?5@0B82=KE 2<5H0B5;LAB2 8 ?@8 =5>1E>48<>AB8  

?@>2>48BL 045:20B=CN :>@@5:F8N A CG5B><  8=48284C0;L=KE >A>15==>AB59 

>@30=87<0 682>B=>3>. 

$07;8G=K9 ?>4E>4 : >1J5<C ?@54>?5@0F8>==>3> 8AA;54>20=8O 2 

7028A8<>AB8 >B A>AB>O=8O, 2>7@0AB0 8 =5>B;>6=>AB8 >?5@0F88 ?@54?>;0305B 

@0745;5=85 682>B=KE =0 B@8 3@C??K: 

I. �4>@>2>5 682>B=>5. 

#5@54 >1KG=K< 2<5H0B5;LAB2>< =5>1E>48<> A>1@0BL  0=0<=57; ?@>25AB8 

:;8=8G5A:85  8AA;54>20=8O B5<?5@0BC@K,  G0AB>BK  4KE0=8O,  G0AB>BK 

A5@45G=KE A>:@0I5=89, 2@5<5=8 =0?>;=5=8O :0?8;;O@>2, 0CA:C;LB0F8N 

A5@4F0 8 3@C4=>9 ?>;>AB8. 

II. �4>@>2>5 AB0@>5 682>B=>5 (A>10:0 AB0@H5 10 ;5B 8 :>H:0 AB0@H5 12 ;5B). 

#5@54 >?5@0F859 8AA;54C5BAO :0: 74>@>2>5 682>B=>5 I 3@C??K, => 

4>?>;=8B5;L=> >?@545;O5BAO 35<0B>:@8B, ?@>B58= ?;07<K, <>G528=0, 

:@50B8=8=, ?5G5=>G=K5 D5@<5=BK, A>45@60=85 Na+, K+, Ca2+, ?>:070B5;8 

:8A;>B=>-I5;>G=>3> 10;0=A0 8 307>2 :@>28. 

III. #@>G85 (=0?@8<5@, 682>B=K5 ?@8 =5>B;>6=KE A>AB>O=8OE, A BO65;K< 

>1I8< A>AB>O=85<) 8 2A5 >?5@0F88 ?> M:AB@5==K< ?>:070=8O<. 

�82>B=K5 III 3@C??K 8AA;54CNBAO :0: 2A5 74>@>2K5 AB0@K5 682>B=K5, => 

4>?>;=8B5;L=> 3 2 7028A8<>AB8 >B ?@8G8=K 701>;520=8O 3 @5=B35= 3@C4=>9 

:;5B:8, -��, >17>@=K9 @5=B35= 1@NH=>9 ?>;>AB8 8 B.4. 

�N10O E8@C@38G5A:0O >?5@0F8O O2;O5BAO AB@5AA-D0:B>@>< 4;O 682>B=>3> 8 

:>=5G=K9 @57C;LB0B ;N1>9 >?5@0F88 7028A8B =5 B>;L:> >B B5G5=8O ?@>F5AA>2 
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70682;5=8O >?5@0F8>==>9 @0=K, => 8 >B 2>7<>6=>AB8 >@30=87<0 A?@028BLAO 

A ?A8E>M<>F8>=0;L=K< =0?@O65=85<,  ?@5>4>;5BL =0@CH5=8O, @07282H85AO 

2A;54AB285 >A=>2=>3> 701>;520=8O, A;>6=>AB8 E8@C@38G5A:>3> 

2<5H0B5;LAB20 8;8 ?>1>G=KE 459AB289 2K1@0==>3> A?>A>10 0=5AB5788. 

!5A<>B@O =0 4>AB865=8O 2 25B5@8=0@=>9 E8@C@388 8 H8@>:89 2K1>@ 

D0@<0:>;>38G5A:8E A@54AB2, 8A?>;L7C5<KE ?@8 0=5AB578>;>38G5A:>< 

>15A?5G5=88, 7040G0 ?> ?>8A:C 045:20B=>9 70I8BK >@30=87<0 682>B=>3> >B 

AB@5AA>2KE A8BC0F89 B@51C5B A2>53> @5H5=8O.  

!5@0F8>=0;L=>5 8A?>;L7>20=85 0=5AB5B8:>2 >A;01;O5B :><?5=A0B>@=>-

70I8B=K5 <5E0=87<K DC=:F8>=0;L=KE A8AB5< 682>B=>3> (?0F85=B0) 8 

A?>A>1AB2C5B 2>7=8:=>25=8N 3><5>AB0B8G5A:8E =0@CH5=89. %;>682H55AO 

?>;>65=85 =0H;> >B@065=85 2 A8AB5<5 >F5=:8 AB5?5=8 >?5@0F8>==>-

0=5AB578>;>38G5A:>3> @8A:0. "A=>2=>9 F5;LN B0:>9 >F5=:8 O2;O5BAO 

A2545=85 4> <8=8<C<0 ;5B0;L=>AB8 2> 2@5<O ?@>2545=8O 0=5AB5788, 

>?5@0F88 8 1;8609H5< ?>A;5>?5@0F8>==>< ?5@8>45.  

 =5=8O  1>;LH8=AB20  02B>@>2  >B=>A8B5;L=>  :;0AA8D8:0F88  AB5?5=59 

@8A:0 A>2?040NB. "A=>2=K<8 :@8B5@8O<8 >F5=:8 O2;ONBAO A><0B8G5A:>5 

A>AB>O=85 682>B=>3> 8 BO65ABL >?5@0B82=>3> 2<5H0B5;LAB20 (@8A.1). 

�;O 2K1>@0 =0456=KE 8 8=D>@<0B82=KE <5B>4>2 >F5=:8 

>?5@0F8>==>3> 8 0=5AB578>;>38G5A:>3> @8A:0 ?@54;0305BAO 

>1J5:B82878@>20BL 8 D>@<0;87>20BL ?>=OB85 «BO65ABL A><0B8G5A:>3> 

A>AB>O=8O ?0F85=B0» A CG5B>< DC=:F8>=0;L=KE @575@2>2 >@30=87<0 

682>B=>3>. "=> >A=>2K205BAO =0 40==KE :;8=8G5A:8E, 8=AB@C<5=B0;L=KE 8 

;01>@0B>@=KE 8AA;54>20=89, CG5B5 A>?CBAB2CNI8E 701>;520=89 8 

>?@545;5=88 DC=:F8>=0;L=KE @575@2>2 >@30=87<0 682>B=>3>. 

&0:>9 ?>4E>4 ?>72>;O5B 25B2@0GC >F5=8BL A2>8 2>7<>6=>AB8 ?5@54 

?@>2545=85< >?5@0F88 8 0=5AB5788, ?@54?@8=OBL 2A5 =5>1E>48<K5 <5@K ?> 

:>@@5:F88 DC=:F8>=0;L=KE =0@CH5=89 >@30=>2 8 A8AB5< 1>;L=>3> 

682>B=>3>. �;O ?@>3=>78@>20=8O >?5@0F8>==>3> @8A:0 ?@54;0305BAO 

D>@<C;0:  
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                                                            &@02<0B8G=>ABL              �>7<>6=K5    
                                                        >?5@0F88            +    >A;>6=5=8O  0=5AB5788 
        "#�$�*�"!!Ы� $�%� =   ------------------------------------------------------------- 

                                                                        (C=:F8>=0;L=K5 @575@2K  
                                                                        >@30=87<0 682>B=>3> 

 
�7 MB>9 D>@<C;K A;54C5B, GB> >?5@0F8>==K9 @8A: B5< =865, G5< <5=55 

B@02<0B8G=0 >?5@0F8O 8 <5=LH5 2@54, =0=5A5==K9 0=5AB57859, 8 B5< =865, 

G5< 2KH5 DC=:F8>=0;L=K5 @575@2K >@30=87<0 682>B=>3>. 

�?S EA<:9A<S BC9D4J<BAAB7B D<E>4 A9B5IB8<@B: 
  3 >15A?5G8BL 0B@02<0B8G=>ABL >?5@0F88 

  3 <8=8<878@>20BL >A;>6=5=8O ?@8 0=5AB5788 

  3 ?@>2>48BL <>=8B>@8=3 DC=:F89 687=5>15A?5G820NI8E A8AB5< 

 

#>A:>;L:C ?@0:B8G5A:8 =52>7<>6=> CG5ABL 2A5 D0:B>@K @8A:0 

>?5@0B82=>3> ;5G5=8O 2K1@0==>3> 2840 0=5AB5788 ?@54;0305<K5 A8AB5<K 53> 

>F5=:8 2 25B5@8=0@=>9 E8@C@388 =>AOB 4>AB0B>G=> CA;>2=K9 E0@0:B5@. � 

:064>< :>=:@5B=>< A;CG05 @8A: 7028A8B =5 B>;L:> >B 2KH5?5@5G8A;5==KE 

D0:B>@>2, => 8 >B :20;8D8:0F88 2@0G0, >A=0I5=8O 0=5AB578>;>38G5A:>9 8 

;01>@0B>@=>9 B5E=8:>9 8 D0@<0:>;>38G5A:8<8 A@54AB20<8.  

� B01;8F5 1 ?@54AB02;5=0 A8AB5<0 >F5=:0 A>AB>O=8O 682>B=>3> ?5@54 

0=5AB57859 A>3;0A=> :;0AA8D8:0F88 ASA-American Society Anesthesiologists 

(0<5@8:0=A:>3> >1I5AB20 0=5AB578>;>3>2). 

#@8 >BACBAB288 2K@065==KE =0@CH5=89 A><0B8G5A:>3> A>AB>O=8O 

?0F85=B0 ?@>2545=85 =57=0G8B5;L=KE ?> >1J5<C >?5@0F89 2K?>;=O5BAO, :0: 

?@028;>, ?>4 =58=30;OF8>==>9 0=5AB57859. % 2>7@0AB0=85< AB5?5=8 

>?5@0F8>==>3> @8A:0 ?@8 2K1>@5 2840 >1I59 0=5AB5788 ?@54?>GB5=85 

>B405BAO 8=30;OF8>==><C =0@:>7C, :0: =081>;55 157>?0A=><C 8 

C?@02;O5<><C. %CI5AB2C5B >1>A=>20==>5 <=5=85, GB> ?>A;54=89 ?>72>;O5B 

?>AB>O==> :>=B@>;8@>20BL C@>25=L 0=5AB5B8:0 2 >@30=87<5, >15A?5G8205B 

1KAB@K9 8 >B=>A8B5;L=> ;53:89 ?5@8>4 ?@>1C645=8O 4065 ?>A;5 =5A:>;L:8E 

G0A>2 0=5AB5788 (@8A.1). 

�?S EA<:9A<S BC9D4J<BAAB7B D<E>4 A9B5IB8<@B: 
3 >15A?5G8BL 0B@02<0B8G=>ABL >?5@0F88 

3 <8=8<878@>20BL >A;>6=5=8O ?@8 0=5AB5788 

3 ?@>2>48BL <>=8B>@8=3 DC=:F89 687=5>15A?5G820NI8E A8AB5< 
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#@8 2K1>@5 <5B>40 0=5AB5788 =5>1E>48<> CG8BK20BL 284 682>B=>3>, 

53> @50:F8N =0 B@02<C, DC=:F8>=0;L=K5 @575@2K >@30=87<0, E0@0:B5@ 8 

?@>4>;68B5;L=>ABL >?5@0B82=>3> 2<5H0B5;LAB20. !0?@8<5@, 4;O =0;>65=8O 

H2>2 =0 @0=C ;>H048 2 1>;LH8=AB25 A;CG052 ?@81530NB : A540F88 8 

4>?>;=ONB 5ё <5AB=>9 0=5AB57859. #@8 0=0;>38G=>< 2<5H0B5;LAB25 C :>H:8 

=081>;55 G0AB> ?@8<5=O5BAO :@0B:>2@5<5==0O 8=J5:F8>==0O 0=5AB578O, 

=0?@8<5@, 0F5?@><078= A :5B0<8=><. �A;8 ?;0=8@C5BAO E8@C@38G5A:>5 

2<5H0B5;LAB2> 4;8B5;L=>ABLN 1>;55 1 G0A0, B>, :0: ?@028;>, ?0F85=B0 

>?5@8@CNB ?>4 8=30;OF8>==>9 0=5AB57859. 
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BO65;>5 

BO65;K5 8 >?0A=K5 
>@30=8G5A:85 8 
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BO65;0O B@02<0 

 

N 

CDB7D9EE<6AB 
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#@8 2K1>@5 <5B>40 0=5AB5788 =5>1E>48<> CG8BK20BL 284 682>B=>3>, 

53> @50:F8N =0 B@02<C, DC=:F8>=0;L=K5 @575@2K >@30=87<0, E0@0:B5@ 8 

?@>4>;68B5;L=>ABL >?5@0B82=>3> 2<5H0B5;LAB20. !0?@8<5@, 4;O =0;>65=8O 

H2>2 =0 @0=C ;>H048 2 1>;LH8=AB25 A;CG052 ?@81530NB : A540F88 8 

4>?>;=ONB 5ё <5AB=>9 0=5AB57859. #@8 0=0;>38G=>< 2<5H0B5;LAB25 C :>H:8 
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=0?@8<5@, 0F5?@><078= A :5B0<8=><. �A;8 ?;0=8@C5BAO E8@C@38G5A:>5 

2<5H0B5;LAB2> 4;8B5;L=>ABLN 1>;55 1 G0A0, B>, :0: ?@028;>, ?0F85=B0 

>?5@8@CNB ?>4 8=30;OF8>==>9 0=5AB57859. 

 
 <E.1. �O5BD 6<84 B5M9= 4A9EF9;<< < BC9D4J<BAAO= D<E> 
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3 BO65ABLN 8AE>4=>3> A>AB>O=8O ?0F85=B0 
3 >1J5<>< E8@C@38G5A:>3> 2<5H0B5;LAB20 
 3 2>7<>6=>ABO<8 25B5@8=0@=>3> A?5F80;8AB0 
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0=5AB5B8:8 <0;5=L:8< 8 1>;LH8< ?0F85=B0< (D<E. 15, 20, 1>;55 ?>4@>1=> 2 

3;025 4). 

 #>;C>B:@KB0O A8AB5<0 

#> MB>9 A8AB5<5 682>B=><C ?>40NB ?0@>-307>2CN A<5AL (O2, N2O, )5 + ?0@K 

0=5AB5B8:0) 87>;8@>20==> >B >:@C60NI59 0B<>AD5@K (?@8 =5>1E>48<>AB8 

<>6=> 4>1028BL 0B<>AD5@=K9 2>74CE). %<5AL ?>ABC?05B 87 0??0@0B0, 0 2K4>E 

>ACI5AB2;ONB 2 0B<>AD5@C. �@><5 4>AB>8=AB2 >B:@KB>9 A8AB5<K,  

?>;C>B:@KB0O  ?>72>;O5B =0AKI0BL >@30=87< :8A;>@>4><. #>B>: 3070 4;O 

?>;C>B:@KB>9 A8AB5<K A>AB02;O5B 100 (300) <;/(:3 <8=). %>>B=>H5=85 

"2/N2O 4>;6=> 1KBL B0:8<, GB>1K 871560BL 38?>:A88 8 38?5@:0?=88 ?@8 

2>72@0B=>< 4KE0=88 2 @525@A82=>< :>=BC@5 (@8A.7, 21). �>;65= 1KBL 

@575@2=K9 (4KE0B5;L=K9) <5H>: 4;O =0:>?;5=8O 3070 2 D075 2K4>E0; 2 D075 

24>E0 4KE0B5;L=0O A<5AL ?>ABC?05B ?0F85=BC. #@8 =54>AB0B>G=>< 

A?>=B0==>< 4KE0=88 @575@2=K9 <5H>: 8A?>;L7CNB 4;O @CG=>9 ��� 

682>B=>3>. 

"A=>2=K5 ?@58<CI5AB20 8 =54>AB0B:8 ?>;C>B:@KB>9 A8AB5<K B0:85 65, :0: 

>B:@KB>9. "BACBAB285 %"2 04A>@15@0 45;05B A>?@>B82;5=85 A8AB5<K 

<8=8<0;L=K<. #@8 MB>< 8<5NBAO 4>?>;=8B5;L=K5 2>7<>6=>AB8: ��� 8 

:8A;>@>4. 

#@8<5=O5BAO, :0: ?@028;>, 4;O 682>B=KE <0AA>9 < 137 :3. 

�>?>;=8B5;L=K5 ?>4@>1=>AB8  CAB@>9AB20 8 @01>BK ?>;C>B:@KB>9 A8AB5<K 3 

2 3;025 4. 

�0:@KB0O A8AB5<0 

� 70:@KB>9 A8AB5<5  «0??0@0B-?0F85=B» 307 =5 AB@02;8205BAO 2 >:@C60NI55 

?@>AB@0=AB2>. �K4KE05<K9 307 >G8I05BAO >B %"2 2 04A>@15@5 8 24KE05BAO 

?0F85=B>< (@8A.9). 
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$<E.7. #B?GBF>DOF4S (@4SFA<>B64S) E<EF9@4 <A74?SJ<BAAB= 4A9EF9;<< 

&0: :0: 0=5AB5B8: =5 2K1@0AK205BAO 2 0B<>AD5@C, 0 F8@:C;8@C5B 2 

70:@KB>9 A8AB5<5, ?>A;5 =0AKI5=8O 8< >@30=87<0 ?0F85=B0 =5 =C6=> 

?>4020BL 2 4KE0B5;L=K9 :>=BC@ <=>3> :8A;>@>40 8 0=5AB5B8:0. #0F85=BC 

4>78@C5BAO @>2=> AB>;L:>, A:>;L:> =5>1E>48<> >@30=87<C.  5B01>;8G5A:0O 

?>B@51=>ABL A?OI53> 682>B=>3> 2 :8A;>@>45 A>AB02;O5B 5-10 <;/(:3/<8=). #> 

70:@KB>9 A8AB5<5 <>6=> @01>B0BL ?@>4>;68B5;L=>5 2@5<O, => ?@8 CA;>288, 

GB> 1C45B 87<5@OBLAO :>=F5=B@0F8O "2, %"2 8 :>=F5=B@0F8O 0=5AB5B8:0 2> 

24KE05<>9 A<5A8. #>2KH5=85 :>=F5=B@0F88 %"2 8 0=5AB5B8:0 8;8 A=865=85 

"2 2 4KE0B5;L=>9 A<5A8 4>;6=> 1KBL 70<5G5=> @0=LH5, G5< >:065B 2@54=>5 

2;8O=85 =0 ?0F85=B0. +B>1K 871560BL ?>2KH5=8O :>=F5=B@0F88 2 A8AB5<5 

07>B0 8 4@C38E 307>2, :>B>@K5 >1@07CNBAO 2 >@30=87<5, => =5 ?>3;>I0NBAO  

%"2 04A>@15@><, 70:@KBCN A8AB5<C ?>A;5 <=>3>G0A>2>9 M:A?;C0B0F88 

=5>1E>48<> «?@>25B@820BL». �;O MB>3> >B:@K205BAO ?@54>E@0=8B5;L=K9 

:;0?0= 8 2AO A8AB5<0 ?>;=>ABLN ?@>4C205BAO 1>;LH8< ?>B>:>< A25659 

307>2>9 A<5A8. �4A>@1F8O C3;5:8A;>3> 3070, 2K4KE05<>3> ?0F85=B><, 

>A=>20=0 =0 =59B@0;870F88 C3;5:8A;>BK =0B@>==>9 8725ABLN. !0B@>==0O 

8725ABL (?>3;>B8B5;L, 8;8 A>@15=B) 2 2845 3@0=C; (A 2;06=>ABLN 12-19%) 
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>1KG=> A>AB>8B 87 80% 384@>>:8A8 :0;LF8O %0("!)2, 4% 384@>>:8A8 =0B@8O 

(54:89 =0B@) Na"! 8 :@0A8B5;O (>:8A;K 65;570 8 0;N<8=8O). 

'3;5:8A;K9 307, A>548=OOAL A ?0@0<8 2>4K 4KE0B5;L=>9 A<5A8, 

?@52@0I05BAO 2 C3;5:8A;>BC 

%"2 + !2" = !2%"3 

'3;5:8A;>B0 2ABC?05B 2 @50:F8N A 384@>>:8AO<8 :0;LF8O 8 =0B@8O, 

>1@07CO :0@1>=0BK 8 2>4C A 2K45;5=85< B5?;0: 

!2%"3 + %0("!)2                        %0%"3 + 2 !2" + B5?;>B0, 

!2%"3 + 2N0"!                           N02%"3 + 2 !2" + B5?;>B0 

'3;5:8A;K9 =0B@89, @5038@CO A 384@>>:8ALN :0;LF8O, 2=>2L 

2>AAB0=02;8205BAO 4> 384@>>:8A8 =0B@8O: 

N02%"3 + %0("!)2                        %0%"3 + 2N0"!  

#@8 @01>B5 ?>3;>B8B5;O, 2A;54AB285 E8<8G5A:8E @50:F89, 2K45;O5BAO 

B5?;> 8 04A>@15@ =03@5205BAO. +@57<5@=K9 =03@52 04A>@15@0 =5 4>?CAB8<. 

�A;8 G5@57 20325 <8=CB  >B =0G0;0 @01>BK 04A>@15@ =5 AB0=>28BAO B5?;K<, B> 

MB> A2845B5;LAB2C5B > =87:>< :0G5AB25 ?>3;>B8B5;O.  

�0:@KB>9 A8AB5<>9 <>6=> ?>;L7>20BLAO ;8HL ?@8 =0;8G88 0??0@0B0  A 

04A>@15@>< %"2. �ABL 420 B8?0 70:@KB>9 4KE0B5;L=>9 A8AB5<K: 

1 -  0OB=8:>2K9, :>340 307>20O A<5AL  >4=8< 8 B5< 65 ?CB5< ?@>E>4OB G5@57 

04A>@15@ =0 24>E5 8 2K4>E5 («BC40 8 >1@0B=>»), ?@8 MB>< 04A>@15@ 

@0A?>;030NB :0: <>6=> 1;865 : 4KE0B5;L=K< ?CBO< ?0F85=B0 4;O 

C<5=LH5=8O <5@B2>3> ?@>AB@0=AB20. �2C:@0B=>5 ?@>E>645=85 307>2 G5@57 

04A>@15@ A?>A>1AB2C5B 8E E>@>H5<C >G8I5=8N. !54>AB0B>: <0OB=8:>2>9 

A8AB5<K - 1KAB@K9 ?5@53@52 8 8AB>I5=85 ?>3;>B8B5;O (A>@15=B0). 

2 - *8@:C;OF8>==K9, 04A>@15@ @0A?>;>65= 2 :>=BC@5, A>AB>OI5< 87 H;0=30 

2K4>E0 A :;0?0=><,  04A>@15@0 8 H;0=30 24>E0 A :;0?0=><. � B0:>9 AE5<5 

=C6=> @0A?>;>68BL :;0?0= 24>E0 =0 <8=8<0;L=>< @0AAB>O=88 >B B@>9=8:0 

?0F85=B0 B0:65 4;O A>:@0I5=8O >1J5<0 <5@B2>3> ?@>AB@0=AB20.                         

#@58<CI5AB20 70:@KB>9 4KE0B5;L=>9 A8AB5<K: 

3 M:>=><8G=>ABL (<8=8<0;L=K9 @0AE>4 307>2 8 0=5AB5B8:0); 
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3 M:>;>38O (0=5AB5B8: =5 2K1@0AK205BAO 2 0B<>AD5@C >?5@0F8>==>9); 

3 <8=8<0;L=K5 ?>B5@8 ?0F85=B>< B5?;0 8 2;038. 

!54>AB0B:8 70:@KB>9 4KE0B5;L=>9 A8AB5<K: 

3 1>;LH>5 A>?@>B82;5=85 4KE0=8N; 

3 >?0A=>ABL =0:>?;5=8O C3;5:8A;>BK (38?5@:0?=8O); 

3 2>7<>6=>ABL 0A?8@0F88 ?K;8 =0B@>==>9 8725AB8 ?@8 ?;>E>< :0G5AB25 

?>A;54=59; 

3 38?5@B5@<8O ?0F85=B0 ?@8 ?5@53@525 04A>@15@0. 

�7-70 2KA>:8E B@51>20=89 : <548F8=A:><C  ?5@A>=0;C 8  <>=8B>@8=3C 

?0F85=B0 8 0??0@0BC@K 70:@KB0O A8AB5<0 @54:> 8A?>;L7C5BAO. 

#>;C70:@KB0O A8AB5<0 

� ?>;C70:@KB>9 4KE0B5;L=>9 A8AB5<5 G0ABL 2K4KE05<>3> 3070 ?@>E>48B 

G5@57 04A>@15@ A ?>3;>B8B5;5< C3;5:8A;>3> 3070 8 2=>2L ?>ABC?05B : 

?0F85=BC 2<5AB5 A> A25659 4KE0B5;L=>9 A<5ALN. �B>@0O G0ABL 2K4KE05<>3> 

3070 2K1@0AK205BAO 2 0B<>AD5@C.  

#>;C70:@KB0O A8AB5<0, :0: 8 70:@KB0O, A>45@68B 4KE0B5;L=K9 :>=BC@ 

F8@:C;OF8>==>3> (A 42C<O  =0?@02;ONI8<8 :;0?0=0<8 - @8A. 8) 8;8  

<0OB=8:>2>3> B8?0 A >1I8< 4;O 24>E0 8 2K4>E0 H;0=3><. �A5340 4>;65= 

1KBL 2 =0;8G88 %"2 04A>@15@, 4KE0B5;L=K9 <5H>:, 0 B0:65 

?@54>E@0=8B5;L=K9 :;0?0= 871KB>G=>3> 402;5=8O. � ?>;C70:@KB>9 A8AB5<5 

871KB>G=0O G0ABL 2K4KE05<>3> 3070 AB@02;8205BAO 2 0B<>AD5@C 8;8 2KBO6:C.  

�0: ?@028;>, 2 =87:>?>B>G=>9 (low flow anesthesia) ?>;C70:@KB>9 A8AB5<5 

@0AE>4 A<5A8 "2 / N2O A>AB02;O5B 7 3 20 <; / (:3 <8=). � ?>;C70:@KB>9 

4KE0B5;L=>9 A8AB5<5 <5=LH5 >?0A=>ABL 2>7=8:=>25=8O 38?5@:0?=88 8 

38?5@B5@<88, G5< 2 70:@KB>9. "4=0:> 2 ?5@2>9 A8AB5<5 ?@8 ?>;C70:@KB>< 

A?>A>15 1>;LH89 @0AE>4 307>2 8 0=5AB5B8:0. 

�0: ?@028;>, 2 =87:>?>B>G=>9 (low flow anesthesia) ?>;C70:@KB>9 A8AB5<5 

@0AE>4 A<5A8 "2 / N2O A>AB02;O5B 7 3 20 <; / (:3 <8=). � ?>;C70:@KB>9 

4KE0B5;L=>9 A8AB5<5 <5=LH5 >?0A=>ABL 2>7=8:=>25=8O 38?5@:0?=88 8 
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38?5@B5@<88, G5< 2 70:@KB>9. "4=0:> 2 ?5@2>9 A8AB5<5 ?@8 ?>;C70:@KB>< 

A?>A>15 1>;LH89 @0AE>4 307>2 8 0=5AB5B8:0. 

"B:@KBK9 8 ?>;C>B:@KBK9 A?>A>1K ;CGH5 
?@8<5=OBL  

C >A;01;5==KE 682>B=KE,  
0 ?>;C70:@KBK9 8 70:@KBK9 3 C 1>;55 :@5?:8E 

 

�0: 2 70:@KB>9, B0: 8 2 ?>;C70:@KB>9 A8AB5<0E %"2 04A>@15@ A>7405B 

4>?>;=8B5;L=>5 A>?@>B82;5=85 4KE0=8N, ?>MB><C B0:85 4KE0B5;L=K5 

A8AB5<K =5 4>;6=K 8A?>;L7>20BLAO 4;O <5;:8E 682>B=KE.  #>;C70:@KBK5 

A8AB5<K ?@8<5=ONB 4;O 682>B=KE <0AA>9 > 5 :3, E>BO A>2@5<5==K5 A8AB5<K 

F8@:C;OF88 ?>72>;ONB 871560BL ?@>1;5< 8 4;O 682>B=KE <0AA>9 4> 1 :3 

(@0745; 4.4.2). 

 
 

$<E.8. #B?G;4>DOF4S  E<EF9@4  <A74?SJ<BAAB= 4A9EF9;<< 
1 3 25=B8;L; 2 3 4KE0B5;L=K9 <5H>:; 3 3 %"2-04A>@15@ 
 

3.2.2 &9IA<>4 < QF4CO <A74?SJ<BAAB= 4A9EF9;<< 

�=30;OF8>==0O 0=5AB578O <>65B >ACI5AB2;OBLAO <0A>G=K< (:0: A 

0??0@0B0<8, B0: 8 157 =8E) 8 8=BC10F8>==K< <5B>40<8. 
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 0A>G=K9 <5B>4 

�0?5;L=K9 A?>A>1 3 MB> A0<K9 AB0@K9 A?>A>1 8=30;OF8>==>9 0=5AB5788, =5 

B@51CNI89 A;>6=>9 0??0@0BC@K. � =0AB>OI55 2@5<O B0:>9 A?>A>1, :0: 8 

0=5AB5B8: (MD8@) ?>GB8 =5 ?@8<5=O5BAO. �>AB>8=AB20<8 MB>3> A?>A>10 

O2;ONBAO: 

- ?@>AB>B0 2 >1@0I5=88; 

- >B=>A8B5;L=0O 45H5287=0, <=>3>:@0B=>ABL 8A?>;L7>20=8O <0A:8; 

- <5=LH5  @07;8G=KE  @07<5@>2,  G5<  C  M=4>B@0E50;L=KE  B@C1>:.                                            

 
 <E.9. �4>DOF4O  E<EF9@4  <A74?OJ<BAAB= 4A9EF9;<< 

 
 
� =54>AB0B:0< >B=>AOBAO: 

- 4;8B5;L=>5 22545=85 A 2K@065==>9 AB04859 2>71C645=8O; 

- >BACBAB2C5B 70I8B0 4KE0B5;L=KE ?CB59 >B 0A?8@0F88 ?@8 @2>B5 8 

@53C@38B0F88; 

- 0=5AB578>;>3 4>;65= >4=>9 @C:>9 C45@6820BL <0A:C 8 ?>445@6820BL 

G5;NABL, 0 4@C3>9 :0?0BL 0=5AB5B8:, GB> A:>2K205B 53> 459AB28O; 

- =52>7<>6=>ABL A>740=8O >?@545;5==>9, 65;05<>9 :>=F5=B@0F88 

0=5AB5B8:0; 
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- 682>B=>5 4KH8B 0B<>AD5@=K< 2>74CE><, 0 =5 :8A;>@>4>< (>B:@KBK9 284 

4KE0B5;L=>9 A8AB5<K); 

- >BACBAB285 ?;>B=>3> ?@8;530=8O <0A:8 ?@82>48B : ?>?040=8N 0=5AB5B8:0 2 

0B<>AD5@C >?5@0F8>==>9, GB> =5?@8OB=> 8 2@54=> 4;O 74>@>2LO ?5@A>=0;0; 

- >1J5< <5@B2>3> ?@>AB@0=AB20 ?@8 8A?>;L7>20=88 <0A:8 1>;LH5, G5< ?@8 

8=BC10F88; 

- >?0A=>ABL =0:>?;5=8O C3;5:8A;>BK (38?5@:0?=88). 

 0A>G=K9 A?>A>1 A ?><>ILN 0??0@0B0 (@8A.10). �45AL 8A?>;L7C5BAO <0A:0, 

:>B>@CN A ?><>ILN H;0=3>2 ?@8A>548=ONB : 0??0@0BC. -B> 405B 

2>7<>6=>ABL B>G=>9 4>78@>2:8 8=30;OF8>==>3> 0=5AB5B8:0 8 :8A;>@>40 ?> 

?>;C>B:@KB>9, ?>;C70:@KB>9 8 70:@KB>9 A8AB5<0<. �N1>9 0??0@0B 4;O 

>1I59 0=5AB5788 ?@83>45= 4;O <0A>G=>3> A?>A>10 8=30;OF8>==>9 0=5AB5788. 

% F5;LN C<5=LH5=8O <5@B2>3> ?@>AB@0=AB20, @07<5@ <0A:8 4>;65= 1KBL 

<8=8<0;L=K<. 

 

 <E.10. �4EBKAO= ECBEB5 <A74?OJ<BAAB= 4A9EF9;<< 

�A5 >A;>6=5=8O, :>B>@K5 1K20NB ?@8 :0?5;L=>< A?>A>15, =01;N40NBAO 8 

?@8 <0A>G=>< <5B>45 A ?><>ILN 0??0@0B0. �>71C645=85 =0 AB0488 22545=8O 

?@8 8=30;OF8>==>9 0=5AB5788 3 G0AB>5 >A;>6=5=85 ?@8 MB>< <5B>45. 
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 0A>G=K9 A?>A>1 A ?><>ILN 0??0@0B0 ?@8<5=O5BAO >1KG=> C <5;:8E 

682>B=KE ?@8 :@0B:>2@5<5==KE <0=8?C;OF8OE, 2K?>;=O5<KE 2 >A=>2=>< 

?>4 70:8A=>-:8A;>@>4=>9 0=5AB57859 8 2KB5A=O5BAO 2 =0AB>OI55 2@5<O 

8=BC10F8>==K< <5B>4>< 8=30;OF8>==>9 0=5AB5788. 

�=BC10F8>==K9 <5B>4 8=30;OF8>==>9 0=5AB5788 

#@8 MB>< <5B>45 4KE0B5;L=0O A<5AL ?>405BAO 2 ;53:85 682>B=>3> G5@57 

B@C1:C, 22545==CN 2 B@0E5N, <8=CO 25@E=85 4KE0B5;L=K5 ?CB8 (@8A. 11). 

�A;8 :>=5F B@C1:8 =0E>48BAO 2 B@0E55 (=04 18DC@:0F859), B> MB> 

M=4>B@0E50;L=0O 8=30;OF8>==0O 0=5AB578O, 5A;8 2 >4=>< 87 1@>=E>2, B> 3 

M=4>1@>=E80;L=0O. 

 

 <E 11. ЭA8BFD4I94?PA4O <A74?OJ<BAA4O 4A9EF9;<O ?BL48< 

 

�AFG54J<S FD4I9< 3 A0<>5 =0456=>5 >15A?5G5=85 
A2>1>4=>9 ?@>E>48<>AB8  4KE0B5;L=KE ?CB59 

 
 5B>4 8=BC10F8>==>9 8=30;OF8>==>9 0=5AB5788 >1;0405B 

A;54CNI8<8 ?@58<CI5AB20<8:  
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- 4KE0B5;L=K5 ?CB8 >AB0NBAO A2>1>4=> ?@>E>48<K<8 ?@8 ;N1>< ?>;>65=88 

1>;L=>3> (A;54C5B ;8HL A;548BL, GB>1K =5 ?5@53=C;0AL M=4>B@0E50;L=0O 

B@C1:0); 

- A>7405BAO 2>7<>6=>ABL ?>AB>O==>3> >BA0AK20=8O A5:@5B0 87 B@0E58 8 

1@>=E>2; 

- >15A?5G5=0  2>7<>6=>ABL  ?@>2545=8O  C?@02;O5<>3>  4KE0=8O  8 

2A?><>30B5;L=>9  ���  A  1>;LH>9  MDD5:B82=>ABLN; 

- 8AG5705B >?0A=>ABL B0:8E >A;>6=5=89 :0: 70?045=85 O7K:0, 0A?8@0F8O ?@8 

@2>B5 8;8 @53C@38B0F8O; 

- 7=0G8B5;L=> C<5=LH05BAO 0=0B><8G5A:>5 <5@B2>5 ?@>AB@0=AB2> (?@8 

A>>B25BAB2CNI5< @07<5@5 8 4;8=5 M=4>B@0E50;L=>9 B@C1:8); 

- <5=LH55, ?> A@02=5=8N A <0A:>9, A>?@>B82;5=85 4KE0=8N; 

- 0=5AB578>;>3 =5 <5H05B E8@C@3C ?@8 <0=8?C;OF8OE 2 >1;0AB8 3>;>2K; 

- ?@8 >?5@0F8OE A 42CAB>@>==8< ?=52<>B>@0:A>< 0=5AB578>;>3 <>65B 

?@>2>48BL 4KE0=85 ?>4 ?>2KH5==K< 402;5=85<, 0 ?> 7025@H5=88 >?5@0F88 

«@074CBL» ;53:>5, GB> O2;O5BAO ?@>D8;0:B8:>9 ?=52<>=88 8 0B5;5:B070. 

� =54>AB0B:0< 8=BC10F8>==>3> <5B>40 >B=>AOBAO: 

- 8=BC10F8O C >?@545;5==KE 284>2 8 ?>@>4 682>B=KE 70B@C4=5=0; 

- GB>1K ?>4>1@0BL >?B8<0;L=K9 @07<5@ M=4>B@0E50;L=>9 B@C1:8 4;O 

:>=:@5B=>3> 682>B=>3>, =5>1E>48<> 8<5BL 2 =0;8G88 B@C1:8 @07;8G=KE 

480<5B@>2 8 4;8=K; 

- 4065 ?@8 15@56=>< 8A?>;L7>20=88 B@C1:8 G0AB> 4>;6=K 1KBL 70<5=5=K =0 
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%;54>20B5;L=>, 4;O 045:20B=>3> ��� =5>1E>48<> @0==55 8 A2>52@5<5==>5 

2KO2;5=85 =0G0;L=KE :;8=8G5A:8E 8 ;01>@0B>@=KE ?@>O2;5=89 4KE0B5;L=>9 

=54>AB0B>G=>AB8. �;O MB>3> 2 1>;LH8=AB25 A;CG052 =5>1E>48<K 40==K5 

307>2>3> A>AB020 :@>28 8 :8A;>B=>-I5;>G=>3> 10;0=A0. 
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3.4  «%54?4AE<DB64AA4S» 4A9EF9;<S 

�=54@5=85 2 ?@0:B8:C 1>;LH>3> :>;8G5AB20 =>2KE ?@5?0@0B>2 

A?5F8D8G5A:>3> 459AB28O (0=0;L35B8:8, =59@>;5?B8:8, <8>@5;0:A0=BK, 

30=3;8>1;>:0B>@K, 38?=>B8:8, B@0=:28;870B>@K 8 4@.) ?>72>;8;> ?@8<5=OBL 

«A10;0=A8@>20==CN 0=5AB578N» (Balanced Anesthesia 3 BA). #@8 B0:>9 

0=5AB5788 :064K9 87 :><?>=5=B>2 2K?>;=ONB >B45;L=K<8 <548:0<5=B0<8 

A> AB@>3> >?@545;5==K<8 A2>9AB20<8. -B> ?>72>;O5B, 2 7028A8<>AB8 >B 

A;>6=>AB8 >?5@0B82=>3> 2<5H0B5;LAB20, BO65AB8 A>AB>O=8O 1>;L=>3> 

682>B=>3>, MB0?0 >1571>;820=8O 8 >?5@0F88, >15A?5G8BL >?@545;5==><C 

:><?>=5=BC @5H0NI55 7=0G5=85. &0:0O :><18=0F8O @07;8G=KE 

<548:0<5=B>2, :064K9 87 :>B>@KE ?@8<5=ONB 2 <0;KE 4>70E, ?>72>;O5B 

=081>;55 MDD5:B82=> 8A?>;L7>20BL ?>;>68B5;L=K5 A2>9AB20 

D0@<0:>;>38G5A:8E A@54AB2 8 A25AB8 : <8=8<C<C 8E ?>1>G=K5 459AB28O. 

#@8<5@. C>10:0 ?>@>4K 1>:Aё@, 2>7@0AB 10 ;5B, 25A 35 :3, 4803=>7: 

D>;;8:C;O@=0O :8AB0 ;52>3> O8G=8:0. �;8=8G5A:85 ?@>O2;5=8O 1>;57=8 

=01;N40;8AL C A>10:8 2 B5G5=85 42CE ;5B. !5MDD5:B82=>ABL 3>@<>=0;L=>9 

B5@0?88, :@C?=K5 @07<5@K :8ABK (>:>;> 12 A< 2 480<5B@5), CEC4H5=85 

>1I53> A>AB>O=8O 8 2>7@0AB C25;8G820;8 @8A: >?5@0B82=>3> 2<5H0B5;LAB20. 

#@5<548:0F8O 2=CB@8<KH5G=K< 22545=85< 1CB>@D0=>;0 0,2 <3/:3 8 

:A8;025B0 1 <3/:3. �K;> =0;065=> =CB@825==>5 :0?5;L=>5 22545=85 

3;N:>=0B0 :0;LF8O 10%  - 10.0, MB0<78;0B0 12,5% - 2.0 8 28B0<8=0 % 5% - 2.0 

2 100 <; 87>B>=8G5A:>3> @0AB2>@0 =0B@8O E;>@840. #5@54 22545=85< 2 

0=5AB578N 2=CB@825==> 8=J5F8@>20;8 0,5 <; 0,1% 0B@>?8=0 2 10 <; 

87>B>=8G5A:>3> @0AB2>@0. �2>4=0O 0=5AB578O >ACI5AB2;O;0AL 2=CB@825==K< 

22545=85< :5B0<8=0 5 <3/:3 8 @5;0=8C<0 1 <3/:3. #>A;5 22545=8O 2 25=C 

;8AB5=>=0 2% - 2.0, @CG=>9 25=B8;OF88 ;ё3:8E 8 >@>H5=8O @>B>3;>B:8 10% 

0M@>7>;LN ;84>:08=0 A45;0;8 8=BC10F8N M=4>B@0E50;L=>9 B@C1:>9 №10.  

#>445@60=85 0=5AB5788 ?@>2>48;>AL DB>@>B0=>< 0,5 3 1,0 >1 % 8 

70:8ALN 07>B0 A :8A;>@>4>< 2 A>>B=>H5=88 2:1 ?@8 307>B>:5 6 ;/<8= ?> 

?>;C>B:@KB><C :>=BC@C. �;O 0=5AB5788 8 @CG=>9 25=B8;OF88 ;ё3:8E 
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8A?>;L7>20;>AL CAB@>9AB2> 4;O =0@:>70 C 682>B=KE (�. A.  № 1251/99). 

"?5@0F8O ?@>4>;60;0AL 30 <8=. �2064K 22>48;8AL <8>@5;0:A0=BK. 

#@>2>48;0AL @CG=0O 25=B8;OF8O ;53:8E  A  ?><>ILN  <5E0.  "ACI5AB2;O;AO 

-��-:>=B@>;L.  �=5AB578O  ?@>B5:0;0 157 >A;>6=5=89. �>AAB0=>28;>AL 

A0<>AB>OB5;L=>5 045:20B=>5 4KE0=85. &5G5=85 ?>A;5>?5@0F8>==>3> ?5@8>40 

=>@<0;L=>5. 

�:;NG5=85 1CB>@D0=>;0 8 :A8;078=0 2 ?@5<548:0F8N >15A?5G8;> A=OB85 

AB@0E0, B@52>38 8 =0?@O6ё==>AB8 C 682>B=>3>, ?>72>;8;> ?@>25AB8 53> 

D8:A0F8N, =0;048BL 2=CB@825==>5 :0?5;L=>5 22545=85 ;5:0@AB25==KE 

?@5?0@0B>2, C<5=LH8BL 4>7K >A=>2=KE 0=5AB5B8:>2. �2545=85 0B@>?8=0 

?5@54 22>4=K< =0@:>7>< >15A?5G8;>  -E>;8=>;8B8G5A:89 MDD5:B, C3=5B0O 

A5:@5F8N A;N==KE 8 1@>=E80;L=KE 65;ё7, ?@54C?@5640;> 1@>=E>A?07<, 

?>402;O;> 203CA=K5 @5D;5:AK =0 A5@4F5.  5AB=0O 0=5AB578O @>B>3;>B:8 

;84>:08=>< A=8<05B 38?5@GC2AB28B5;L=>ABL MB>9 7>=K 8 =5>1E>48<0 2 

CA;>28OE ?@8<5=5=8O :5B0<8=0.  

"B45;L=K5 B@51>20=8O, ?@54JO2;O5<K5 : >1I59 0=5AB5788, >15A?5G820;8AL 2 

?@54AB02;5==>< ?@8<5@5 A;54CNI8< >1@07><: 

1) 0=0;L3578O 3 459AB285< :5B0<8=0 8 70:8A8 07>B0; 

2) A>= 3 =07=0G5=85< DB>@>B0=0, 70:8A8 07>B0; 

3) <KH5G=0O @5;0:A0F8O 3 22545=85<  <8>@5;0:A0=B>2 8 459AB285< 

DB>@>B0=0; 

4) 2535B0B82=>5 B>@<>65=85 =0 @07;8G=KE C@>2=OE 3 A>2<5AB=K< 459AB285< 

:A8;078=0, @5;0=8C<0, 70:8A8 07>B0 8 DB>@>B0=0; 

5) 045:20B=>ABL ;ё3>G=>3> 307>>1<5=0 3 ?@>2545=85< ���. 

!0AB>OI89 ?@8<5@ 8;;NAB@8@C5B <=>3>:><?>=5=B=CN «A10;0=A8@>20==CN» 

0=5AB578N A >?B8<0;L=K< MDD5:B>< ?@8 <8=8<0;L=KE 4>70E. 
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����� 4 
#"$&�&��!/� �%#�$�&��� « �!���#» � 

�##�$�&/ �! «�"���$�» 

�;02=>9 G0ABLN 0??0@0B0 8=30;OF8>==>3> =0@:>70 (�!) O2;O5BAO 8A?0@8B5;L 

0=5AB5B8:>2, >?@545;OO >A=>2=>9 ?0@0<5B@ 3 :>=F5=B@0F8N 0=5AB5B8:0 2> 

24KE05<>9 307>2>9 A<5A8, =5?>A@54AB25==> A2O70==CN A 3;C18=>9 

0=5AB5788. � ?>@B0B82=>< 0??0@0B5 �! «�>;81@8» :>;8G5AB2> M;5<5=B>2 

<8=8<0;L=> 8 ?>MB><C 7=0G8<>ABL 8A?0@8B5;O  A>>B25BAB25==> 2>7@0AB05B. 

#> ACB8, B0:>9 0??0@0B A>AB>8B 87 42CE 3;02=KE G0AB59: 8A?0@8B5;O 

« �!���#» (35=5@0B>@0 8 @53C;OB>@0 :>=F5=B@0F88 0=5AB5B8:0) 8 

4KE0B5;L=>3> :>=BC@0 (A@54AB20 4>AB02:8 307>2>9 A<5A8 ?0F85=BC). 

�;C18=0 0=5AB5788 3 A;>6=K9 <=>3>D0:B>@=K9 ?>:070B5;L, => 2 ;N1>9 

A8BC0F88 0=5AB578>;>3 4>;65= 1KAB@> 8 ;53:> D97G?<DB64FP :>=F5=B@0F8N 

0=5AB5B8:0 8 MDD5:B82=> CB8464FP 4KE0B5;L=CN A<5AL ?0F85=BC 2 ?@>F5AA5 

E8@C@38G5A:>9 >?5@0F88.  

«!5@0F8>=0;L=>5 8A?>;L7>20=85 0=5AB5B8:>2 >A;01;O5B :><?5=A0B>@=>-

70I8B=K5 <5E0=87<K DC=:F8>=0;L=KE A8AB5< 682>B=>3> (?0F85=B0) 8 

A?>A>1AB2C5B 2>7=8:=>25=8N 3><5>AB0B8G5A:8E =0@CH5=89» 3 A. 9. 

«'3=5B5=85 & 8 B>:A8G5A:>5 2;8O=85 0=5AB5B8:>2 =0 >@30=K 8 B:0=8 

682>B=>3> & B5< A;0155 8 <5=LH5, G5< ?@028;L=55 & F9IA<>4 ?@>2545=8O 

>1I53> (8=30;OF8>==>3>) >1571>;820=8O» - A. 62 [10]. 

�0==0O 3;020 @0AA:07K205B > F9IA<>9 < @9FB8<>9 8=30;OF8>==>9 0=5AB5788 

A ?><>ILN ?>@B0B82=KE 8A?0@8B5;59 « �!���#»  8 0??0@0B>2 

«�>;81@8» 4;O <0;5=L:8E (?B8G:8, <KH:8) 8 1>;LH8E (;>H048) ?0F85=B>2.  

$0AA<>B@5=K AB0=40@B=K5 8 =>2K5 AE5<K 4KE0B5;L=KE :>=BC@>2, <5B>48:8 

8=30;OF8>==>9 0=5AB5788 ?@8 A?>=B0==>< 4KE0=88 8 ���.  



103 
 

'G8BK20O 2>7@0AB0NICN 7=0G8<>ABL ��� 2 25B5@8=0@88, ?>4@>1=> 

@0AA<>B@5=K A?>A>1K 55 ?@>2545=8O A ?><>ILN ?@>AB59H53> 0??0@0B0 ��� 

3 25=B8;OB>@0 SAVe. 

«'A8;8O 8 ?>8A:8 A>2@5<5==>9 0=5AB578>;>38G5A:>9 70I8BK C 682>B=KE  

=0?@02;5=K =0 B>, GB>1K 0=5AB5B8:8 2:;NG0;8AL 2 5AB5AB25==K5 <5E0=87<K 

DC=:F8>=8@>20=8O =5@2=>9 A8AB5<K, 459AB2>20;8 8718@0B5;L=> A CG5B>< 

8=48284C0;L=>9 @50:F88 682>B=>3> 2 B5G5=85 AB@>3> >?@545;5==>3> 

2@5<5=8 8 A=8<0;8 B>;L:> ?5@5=0?@O65=85 =5@2=>9 A8AB5<K» - A.66 [10]. 

#@0:B8G5A:85 ?@8<5@K (<5B>48:8 8 CAB@>9AB20) @50;870F88 MB>3> 

?@>3@0<<=>3> B578A0 ?@82545=K 2 @0745;5 4.4.3 «�CB>0=0;L3578O ?@8 

A?>=B0==>< 4KE0=88». 

   4.1. �EC4D<F9?< 6OEB>B7B < A<;>B7B EBCDBF<6?9A<S 

 8@>2>9 @K=>: =0AKI5= AB0F8>=0@=K<8 0??0@0B0<8 �! =0 >A=>25 

B@048F8>==KE <EC4D<F9?9= 6OEB>B7B EBCDBF<6?9A<S (plenum vaporizers), 

@01>B0NI8E >B A60B>3> 3070 402;5=85< >:>;> 400 :#0 (4 0B8).  

%CI5AB2C5B 45D8F8B 2 ?>@B0B82=KE 0??0@0B0E =0 >A=>25 <EC4D<F9?9= 

A<;>B7B EBCDBF<6?9A<S (draw-over vaporizers), DC=:F8>=8@CNI8E 

=57028A8<> >B 8AB>G=8:>2 ?8B0=8O 2 =5:><D>@B=KE CA;>28OE 8 

G@572KG09=KE A8BC0F8OE.  

«"1@07>20;0AL =5:0O M2>;NF8>==0O 1@5HL 2 @5;520=B=>< >1>@C4>20=88 (4;O 

0=5AB578>;>388) ?>A;5 ?@5:@0I5=8O @0728B8O  draw-over 8A?0@8B5;59 («This 

has left something of a generation gap in the equipment available since draw-over 

vaporizer development all but stopped some 2 decades ago») [45]. "4=0:>, 

=5A<>B@O =0 =5AB018;L=>ABL (?> ?>B>:C 3070), «=0@:>7=K5 A8AB5<K draw-over 

87=0G0;L=> 2>AB@51>20=K 2 <5;:8E 1>;L=8F0E» («draw-over anesthesia is the 

system of first choice for small hospitals») [38].   

"1I58725AB=K B@51>20=8O : B0:8< 0??0@0B0< 8=30;OF8>==>9 0=5AB5788 [33]: 

- ?>@B0B82=>ABL, MDD5:B82=>ABL, B>G=>ABL (AB018;L=>ABL 4>78@>20=8O), 

157>?0A=>ABL ?@8 B@0=A?>@B8@>20=88; 
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-  A>2<5AB8<>ABL A @07;8G=K<8 0=5AB5B8:0<8; 

- C=825@A0;L=>ABL ?> 307>?8B0=8N (=5 B>;L:> A60BK9 :8A;>@>4, =>  8 

0B<>AD5@=K9 2>74CE). 

-B8  @07=K5 8 ?@>B82>@5G82K5 B@51>20=8O  D>@<C;8@CNBAO 2 >4=>9 

D@075:  <894?PAO= <EC4D<F9?P 8B?:9A 5OFP FBKAO@ >4> «plenum» < 

CDBEFO@ >4> «draw-over».  

!5A:>;L:> 206=KE F8D@ >1 0=5AB5B8:0E 8 0??0@0B0E. 

#@>4060 %52>D;N@0=0 3 1>;55 $ 1 <@4/3>4, �7>D;N@0=0 3 >:>;> $ 200 

<;=/3>4 (F5=0 1 <; 0=5AB5B8:>2 >:>;> 1$).  

#@8 @0AE>45 20 <; 0=5AB5B8:0 =0 >4=>G0A>2CN >?5@0F8N (8E 1>;55 50%) 

?>;CG05BAO ?>@O4:0 60 @?A/7B8 8=30;OF8>==KE 0=5AB5789. 

� <8@5 ?@>872>4OB 1>;55 100 BKA. 8A?0@8B5;59 2 3>4 AB>8<>ABLN $800-5000. 

*5=0 A>2@5<5==>3> 0??0@0B0 �! (<0AA0 1>;55 50 :3, 2:;NG0O <>=8B>@K 

8 0??0@0B ���) 3 45AOB:8 BKAOG 4>;;0@>2. 

#>O2;5=85 =0 @K=:5 @5;520=B=KE <8=8-8A?0@8B5;59 8 0??0@0B>2 �! =0 8E 

>A=>25, 2>-?5@2KE, ;8:2848@C5B C:070==K9 45D8F8B 4;O C40;5==KE 8 

B@C4=>4>ABC?=KE @538>=>2, 2>-2B>@KE, @0AH8@8B >1;0ABL ?@8<5=5=8O �! 2 

A8BC0F8OE, :>340 1570;LB5@=0B82=> ?@8<5=O5BAO B5E=8G5A:8 1>;55 ?@>AB0O, 

=> =5 2A5340 045:20B=0O >1I0O 2=CB@825==0O 0=5AB578O (=0?@8<5@, ?@8 

<0AA82=>9 :@>2>?>B5@5) 8, 2-B@5BL8E, ?>2KA8B MDD5:B82=>ABL B@048F8>==>9 

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

%@548 8A?0@8B5;59 =87:>3> A>?@>B82;5=8O =081>;55 8=B5@5A=K5  <>45;8 

?@>872>4OB 0=3;89A:85 D8@<K: OMV 50 - 4;O �0;>B0=0 8 �7>D;N@0=0, D<E. 

12, B01;. 17 8 1>;55 =>2K9 Diamedica Vaporizer - 4;O %52>D;N@0=0, 

�7>D;N@0=0 8 �0;>B0=0, D<E. 13 - 242>5 BO65;59, => AB018;L=59 ?@8 1>;LH8E 

:>=F5=B@0F8OE 8 @0AE>40E 3070 2 8=B5@20;0E B5<?5@0BC@ 20-30 >%. 

#>?C;O@=K5 70@C156=K5 8A?0@8B5;8 2KA>:>3> A>?@>B82;5=8O  �!� 

4KE0B5;L=>3> :>=BC@0 (plenum Vaporizer OUT of Circuit - VOC) =58450;L=K 

?> @O4C ?0@0<5B@>2: <0AA0 8 3010@8BK, M:>=><8G=>ABL 8 C=825@A0;L=>ABL ?> 

307>?8B0=8N (B01;. 17). "=8 8<5NB 420 ACI5AB25==KE =54>AB0B:0: 
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#5@2K9 - 2> 2@5<O =87:>?>B>G=>9 0=5AB5788 (@0AE>4 3070 >B 0,2 4> 2 ;/<8=) 

24KE05<0O :>=F5=B@0F8O 0=5AB5B8:0 CI ACI5AB25==> >B;8G05BAO >B 7040==>9 

?> H:0;5 8A?0@8B5;O CS ?>A;5 ?5@5:;NG5=8O :>=F5=B@0F88. +5< =865 ?>B>: 

A25659 307>2>9 A<5A8 F, B5< 1>;LH5 @07=8F0 CS - CI, 0 B0:65 2@5<O 

AB018;870F88 (70?074K20=8O) 24KE05<>9 :>=F5=B@0F88 ?> D>@<C;5 

Conway
`
s  T ≥ V> . F-1 , 345  V> 3 >1J5< 4KE0B5;L=>3> :>=BC@0 [34]. 

�B>@>9 =54>AB0B>: 3 ?@8 <8=8<0;L=>< A2565< 307>B>:5 250 <;/<8= 

?>ABC?;5=85 ?0@>2 0=5AB5B8:>2 2 4KE0B5;L=K9 :>=BC@ <5=LH5 8E 

?>3;>I5=8O B:0=O<8 27@>A;>3> G5;>25:0 4065 =0 <0:A8<0;L=>9 >B<5B:5 

H:0;K (5 >1.%) 8A?0@8B5;O. +5< =865 ?>B>:, B5< 1>;LH5 4>;6=0 1KBL 

:>=F5=B@0F8O ?> H:0;5 8A?0@8B5;O, GB>1K ?>445@60BL =5>1E>48<CN 

3;C18=C 0=5AB5788.  

&01;8F0 17  

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

CD< 4F@BEH9DAB@ 846?9A<9 1005 kPa 

#0@0<5B@K Drager 

Vapor 2000 

Penlon  UK Diamedica 

(UK) Delta OMV 

�80?07>= H:0;K, >1.%         0 - 6 0 - 6 0 - 4         0 - 5 

$0AE>4 3070, ;/<8= 0.25 3 15 0.2 3 15 3 - 8         3 - 8 

&5<?5@0BC@0,>% 10 3 40 15 3 35 18 - 22 20 - 30 

"1J5< 0=5AB5B8:0, <;        360 250 50         150 

#>B5@8 0=5AB5B8:0 =0 D8B8;OE, <;         60 60 10          10 

%>?@>B82;5=85, << !2"  (10;/<8=)       1100 1000 <10        <10 

!0:;>=, 3@04         30 10 30  

 0AA0 8A?0@8B5;O, :3 6.5 3 8.5 5.7 1.3          2.6 

 
&0:8< >1@07><, 0=5AB578>;>3 ?@0:B8G5A:8 =5 <>65B 4065 >F5=8BL (157 

307>0=0;870B>@0) 24KE05<CN :>=F5=B@0F8N 0=5AB5B8:0, =5A<>B@O =0 

2KA>:CN B>G=>ABL 8A?0@8B5;O.  

�D<@9D 1.  �@5<O AB018;870F88 :>=F5=B@0F88 (70?074K20=8O) 

?@>?>@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  >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 
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(45A>@1F88) ?0@>2 0=5AB5B8:0 B:0=O<8 ?0F85=B0 8 =58450;L=>9 ?@><K2:8 

4KE0B5;L=>3> :>=BC@0. 

% 4@C3>9 AB>@>=K, 8A?0@8B5;8 A<;>B7B EBCDBF<6?9A<S (Vaporizer IN 

Circuit – VIC, 8;8 draw-over) 1>;55 MDD5:B82=K (?@>872>48B5;L=K ?> 

0=5AB5B8:C) ?@8 =87:>?>B>G=>9 0=5AB5788, B0: :0: 2AO 4KE0B5;L=0O A<5AL 

(@02=0O <8=CB=>9 25=B8;OF88 MV) ?@>E>48B G5@57 8A?0@8B5;L (0 =5 B>;L:> 

=87:89 ?>B>: :8A;>@>40). -B8 8A?0@8B5;8 A CA;>2=>9  H:0;>9 1K;8 

?>?C;O@=K 1>;55  50 ;5B =0704, => A59G0A >=8 8<5NB >3@0=8G5==>5 

@0A?@>AB@0=5=85 2 2>5==>-?>;52KE CA;>28OE, C40;5==KE 8 B@C4=>4>ABC?=KE 

@538>=0E, 2 25B5@8=0@88, :>340 ?@>AB>B0 :>=AB@C:F88 8 =57028A8<>ABL >B 

8AB>G=8:>2 A60BKE 307>2 (10;;>=K 8 :>=F5=B@0B>@K "2) 206=55 8E 

=5AB018;L=>AB8 4>78@>20=8O. 

�D<@9D 2. �A?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. ��#" � 4KE0B5;L=>3> :>=BC@0).  

&>340 70?074K20=85 =0 ?>@O4>: <5=LH5 T ≈ V� 
. 
MV

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

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

$0AA<>B@5==K9 2 ?@8<5@0E ?@>AB>9 ?0@0<5B@ T ≥ V> 
.
 F

-1
 -  2@5<O 

AB018;870F88 :>=F5=B@0F88 (70?074K20=8O) =0?@O<CN A2O70= A :0G5AB2>< 

0=5AB5788. �=5AB578>;>3 <>65B 2>2@5<O C25;8G8BL 8;8 C<5=LH8BL 

:>=F5=B@0F8N 0=5AB5B8:0 ?> H:0;5 8A?0@8B5;O, => =5 4>AB83=5B 1KAB@>3> 

MDD5:B0 (045:20B=>9 70I8BK >B B@02<K, 8A:;NG5=8O ?5@54>78@>2:8) 87-70 

@50;L=>3> 70?074K20=8O T. #@8 MB>< C65 =0 2B>@>< ?;0=5 >AB0NBAO 

M:>=><8G5A:85 D0:B>@K (2@5<O 8 45=L38).  

� 8A?0@8B5;OE A 89?9A<9@ CBFB>4 3070-=>A8B5;O F =0 425 G0AB8 ?>A@54AB2>< 

@0A?@545;8B5;L=>3> CAB@>9AB20 3 @53C;OB>@0 :>=F5=B@0F88 (1>;LH8=AB2> 

A>2@5<5==KE 8A?0@8B5;59) ?5@20O G0ABL F> =0AKI05BAO ?0@0<8 0=5AB5B8:0 2 

8A?0@8B5;L=>9 :0<5@5 (2 8450;5) 4> @02=>25A=>9 :>=F5=B@0F88 %S = $A/$ 

(345 $A 3 ?0@F80;L=>5 402;5=85 =0AKI5==KE ?0@>2 0=5AB5B8:0, $ 3 
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0B<>AD5@=>5 402;5=85) 8 @07102;O5BAO 2B>@>9 (109?0A=>9) G0ABLN ?>B>:0 F5 
= F – F> 4> 7040==>9 :>=F5=B@0F88 ?> H:0;5 8A?0@8B5;O [9] 

% = [1+ ($ $�-1 – 1) F F> 
-1

]
 -1                                                                   (1) 

�7 ?@82545==>9 D>@<C;K A;54CNB 420 3;02=KE CA;>28O AB018;L=>3> 

4>78@>20=8O ?@8 87<5=5=88 >1I53> @0AE>40 3070 F: 

1 - @02=>25A=>5 =0AKI5=85 G0AB8 ?>B>:0 3070 F> ?0@0<8 0=5AB5B8:0 =0 2KE>45 

8A?0@8B5;L=>9 :0<5@K; 

2 - ?>AB>O=AB2> >B=>A8B5;L=>3> @0AE>40 3070 G5@57 :0<5@C F> F -1 2 H8@>:>< 

480?07>=5 ?>AB>O==KE 8 ?C;LA8@CNI8E (4;O «draw-over» 8A?0@8B5;59) 

?>B>:>2 3070.  

&> 5ABL 2KE>4=0O :>=F5=B@0F8O 8A?0@8B5;O % AB018;L=0 (?>AB>O==0), :>340 

>B=>A8B5;L=K5 ?5@5<5==K5 $A/$, F/F> 
-1 B0:65 ?>AB>O==K. 

#@8 =87:8E 8 A@54=8E :>=F5=B@0F8OE 0=5AB5B8:0 D>@<C;C (1) <>6=> 

C?@>AB8BL (4;O AB018;878@>20==KE 8A?0@8B5;59)  

% ≈ ($ $�-1 – 1)
 -1

 F> F
-1

 = ($ $�-1 – 1)
 -1

 �%                                             (2) 

345 �% = F> F
-1 3 :>=AB@C:B82=K9 ?0@0<5B@, 7040205<K9 @53C;OB>@>< 

:>=F5=B@0F88 A> H:0;>9. 

(>@<C;0 (2) ?>;57=0 4;O >F5=:8 2KE>4=>9 :>=F5=B@0F88 8A?0@8B5;O ?@8 

87<5=5=88 B5<?5@0BC@K 8 402;5=8O >:@C60NI59 A@54K, 0 B0:65 ?@8  

8A?>;L7>20=88 =5=>@<8@C5<>3> 0=5AB5B8:0 (=0?@8<5@, H:0;0 8A?0@8B5;O 

>B3@04C8@>20=0 ?> �7>D;N@0=C, 0 =C6=> 8A?>;L7>20BL %52>D;N@0=, 8;8 

-=D;N@0=, 8;8 �0;>B0= 3 (B>@>B0=).  

"A>15==>ABL ?@>5:B8@>20=8O 8A?0@8B5;O =87:>3> A>?@>B82;5=8O 

70:;NG05BAO 2 @0F8>=0;L=>< 8A?>;L7>20=88 53> >3@0=8G5==>3> 

A>?@>B82;5=8O 4;O AB018;L=>3> 45;5=8O ?>B>:0 3070-=>A8B5;O. #@8 MB>< 

=5>1E>48<> A25AB8 : <8=8<C<C D0:B>@K, =0@CH0NI85 C?>@O4>G5==>5 

(;0<8=0@=>5) B5G5=85 8 @0A?@545;5=85 3070. 

&0:, ;CGH85 70@C156=K5 8A?0@8B5;8 =87:>3> A>?@>B82;5=8O «OMV», 

«Diamedica Vaporizer» 8 Ohmeda  PAC ?@8 @0AE>45 3070-=>A8B5;O <5=55 3 

;/<8= ?@0:B8G5A:8 =5 4>78@CNB 0=5AB5B8: (:>=F5=B@0F8O ?0405B 4> =C;O!). 
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�;O 2KO2;5=8O ?@8G8=K MB>3> B8?8G=>3> =54>AB0B:0 =5 =C6=> ?>4@>1=> 

@0AA<0B@820BL AE5<C 8 :>=AB@C:F8N ?>4>1=KE 8A?0@8B5;59. �>AB0B>G=> 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

W. CLAYTON PETTY. MILITARY ANESTHESIA MACHINES. 

Chapter 7. Anesthesia and Perioperative Care of the Combat Casualty. 

www.bordeninstitute.army.com.mil 

 <E. 12. Penlon Oxford Miniature Vaporizer (OMV) 

?>A<>B@5BL =0 @0A?>;>65=85 @53C;OB>@0 :>=F5=B@0F88 >B=>A8B5;L=> 

8A?0@8B5;L=>9 :0<5@K (?@8<5@=> =0 50-70 << 2KH5) 8 2A?><=8BL > @07=8F5 

?;>B=>AB59 3070-=>A8B5;O (?;>B=>ABL 2>74CE0 1,21 3/;) 8 ?0@>2 0=5AB5B8:0 

(?;>B=>ABL A<5A8 =0AKI5==KE ?0@>2, =0?@8<5@, �7>D;N@0=0 ?>GB8 2B@>5 

1>;LH5). #@8 =87:8E @0AE>40E 3070 1-2 ;/<8= A>?@>B82;5=85 draw-over 

http://www.bordeninstitute.army.com.mil/
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8A?0@8B5;O (@53C;OB>@0 :>=F5=B@0F88) ?0405B 4> 1 #0, GB> A>?>AB028<> A 

?5@5?04>< 402;5=8O 87-70 @07=8FK ?;>B=>AB59 3070-=>A8B5;O 8 ?0@>2 

0=5AB5B8:0. #>MB><C 307 ?@>AB> =5 <>65B 2>9B8 2 8A?0@8B5;L=CN :0<5@C 8 

2KB5A=8BL BO65;K5 ?0@K 0=5AB5B8:0, 87-70 G53> 8A?0@8B5;L =5 ?>405B  

0=5AB5B8: 2 4KE0B5;L=K9 :>=BC@ ?0F85=B0.  

&01;8F0 18 

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

#0@0<5B@K S       I H  (()      E D 

 >;5:C;O@=0O <0AA0 200 184 197 184 168 

#;>B=>ABL ρ4, 3/<; 1.52 1.5 1.87 1.52 1.46 

t><C9A<S, 
>% 58.5 48.5 50.2 56.5 23.5 

�02;5=85 ?0@>2,Pa, << Hg (20 >%) 157 238 243 175 672 

$02=>25A=0O :>=F5=B@0F8O Pa/$, >1.% 20.6 31.3 32 23 88 

&5?;>B0 8A?0@5=8O qv, �6/3 (:0;/3)  171 (41) 151 (36) 176 (42)  

MAC  2 100% O2 2.05 1.15 0.75 1.8 6 

MAC  2 70% N2O 0.66 0.56 0.29 0.57 2.5 

�8>B@0=AD>@<0F8O, % 3 - 5 0.2 20 2 0.1 

  S - Sevoflurane, I  - Isoflurane, ! - Halothane ((B>@>B0=), E 3 Enflurane, D 3 Desflurane 
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$<E. 13. Diamedica Vaporizer 

�?<OA<9 B5D4FAB7B 846?9A<O  («pumping effect of back pressure») 

�KE>4=0O :>=F5=B@0F8O 8A?0@8B5;O ?@8 ?C;LA0F88 402;5=8O 2> 2@5<O ��� 

<>65B 1KBL 7=0G8B5;L=> 2KH5, G5< 157 =55. -B0 @07=8F0 B5< 1>;LH5, G5< 

1>;LH5 >1J5< 8A?0@8B5;O, <5=LH5 ?>B>: 3070-=>A8B5;O, 2KH5 0<?;8BC40 8 

G0AB>B0 ?C;LA0F89 [7, D>@<C;0 4]. 

4.1.1 �EC4D<F9?< « �!���#» 
�>=AB@C:F8O «:0@<0==>3>» (400 3 87 =5@60259:8, 300 3 3 87 &8B0=0) 

8A?0@8B5;O « �!���#/I» (@8A. 14) ?>4@>1=> @0AA<>B@5=0 2 [7].                               

                                                      

 

4 

 

 

� 

$<E. 14. �EC4D<F9?P « �!���#/I»  

�EC4D<F9?PAO9 Q?9@9AFO 3 4 2 2845 ?;0AB8= 87 ?>@8AB>3> <5B0;;0 (<5;:>9 
A5B:8)  @0A?>;>65=K ?> >15 AB>@>=K D97G?SFBD4 >BAJ9AFD4J<< - 5, =0 >A8 :>B>@>3>, =0 
;8=88 109?0A0, @07<5I5= «>4C?96<8AO=» F9D@B-, 54DB->B@C9AE4FBD A =8:5;52K< 8;8 

1@>=7>2K< <8=8-A8;LD>=>< (%,�), 70?>;=5==K< ;53:>:8?OI59 684:>ABLN. 
 

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

#>B>: 3070-=>A8B5;O (:8A;>@>4, :8A;>@>4 + 70:8AL 07>B0, 0B<>AD5@=K9 

2>74CE) ?>ABC?05B 2 8A?0@8B5;L 8 45;8BAO @53C;OB>@>< :>=F5=B@0F88 =0 425 

G0AB8 A>>B25BAB25==> B@51C5<>9 :>=F5=B@0F88 0=5AB5B8:0. #5@20O G0ABL 3070 

@0AB5:05BAO ?> ?0@0;;5;L=K< :0=0;0< <564C 8A?0@8B5;L=K<8 M;5<5=B0<8 

(D<E. 144) 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 
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:;8=8G5A:>9 :>=F5=B@0F88 2B>@>9 G0ABLN 3070, ?@>E>4OI53> ?0@0;;5;L=> 

2>:@C3 «:0?;5284=>3>» B5@<>-, 10@>-:><?5=A0B>@0 (D<E. 145). 

$4EIB8 4A9EF9F<>4 2> 2@5<O 8=4C:F88 8 ?>445@60=8O 0=5AB5788 

@0AAG8BK20NB 87 A>>B=>H5=8O  

V� ≈ kA (%1 F1 τ1 + %2 F2 τ2)
                                                                                                           

(3)
 

345 4;O %52>D;N@0=0 kS = 0,055; 4;O �7>D;N@0=0 kI = 0,051; CV 3 

:>=F5=B@0F8O 0=5AB5B8:0 =0 2KE>45 8A?0@8B5;O, F 3 @0AE>4 3070, τ1, τ2 3 

A>>B25BAB25==> 4;8B5;L=>ABL 8=4C:F88 8 ?>445@60=8O 0=5AB5788.   

%B0=40@B=K5 ?@8<5@K @0AE>40 %52>D;N@0=0 8 �7>D;N@0=0 ?@82545=K =865 

(B01;.19).  

&01;8F0 19   

$4EIB8 %96BH?RD4A4 < �;BH?GD4A4 

CV, B5.%      F, 

?/@<A 

τ1 , @<A τ2 ,@<A τ2, K4E 
2 5 0 0 2 3 

S 8 6 5.3      

2 1   3.3 6.6 13.5 20 

I 5 6  7.7     

1.5 1.5   3.4 6.9 14 21 

�D<@9D 3. �=4C:F8O �7>D;N@0=>< ?@8 :>=F5=B@0F88 5 >1.% 8 @0AE>45 

:8A;>@>40 6 ;/<8= ?@>4>;60;0AL 5 <8=, 0 2> 2@5<O >?5@0F88 (60 <8=) A@54=OO 

:>=F5=B@0F8O 1K;0 =0 C@>2=5 1.5 >1.%  ?@8 A@54=5< @0AE>45 :8A;>@>40 1.5 

;/<8=. 

&>340 >1I89 @0AE>4 �7>D;N@0=0 A>AB028;, A>3;0A=> B01;. 19, >:>;> 15 <; (V� 

= 7.7 + 6.9 = 14.6). 

� M:AB@5==KE A8BC0F8OE, ?@8 ?>445@60=88 0=5AB5788 ?> ?>;C>B:@KB><C 

:>=BC@C @0AE>4 :8A;>@>40 (2>74CE0) 2> 2@5<O >?5@0F88 >AB05BAO =0 C@>2=5 6 

;/<8=. &>340 @0AE>4 �7>D;N@0=0 C25;8G8BAO 4> 35 <;.  

 #@8 A@54=8E 8 1>;LH8E @0AE>40E 3070 (4 ;/<8= 8 1>;55) 8 >B<5B:0E H:0;K (2 

>1.% 8 1>;55) B5<?5@0BC@0 8 2KE>4=0O :>=F5=B@0F8O «:0@<0==>3>» 

8A?0@8B5;O « �!���#/I» (D<E. 15, 225@EC) C<5=LH0NBAO 2A;54AB285 

8=B5=A82=>3> 8A?0@5=8O 0=5AB5B8:0 (G5@57 3-5 <8=). -B> =C6=> CG8BK20BL 
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?@8 ?;0=8@>20=88 8 2K1>@5 0=5AB5788: ?@54?>GB8B5;L=> @01>B0BL 2 @568<5 

=87:>?>B>G=>9 0=5AB5788 8;8 8A?>;L7>20BL 1>;55 <>I=K9 8A?0@8B5;L. � 

>A>1KE A;CG0OE <>6=>  70<5B=> C25;8G8BL <0:A8<0;L=CN :>=F5=B@0F8N 

«:0@<0==>3>» 8A?0@8B5;O (@0745; 4.5.1 :=838).  

�>;55 <>I=K9 (2 5 @07, ?> A@02=5=8N A « �!���#/I») C=825@A0;L=K9 

8A?0@8B5;L « �!���#/S» @0AAG8B0= 4;O ?0F85=B>2 A <0AA>9 4> 300 :3 8 

AB018;L=> 4>78@C5B 0=5AB5B8:8 2 H8@>:>< 480?07>=5 @0AE>40 3070 (D<E. 15, 

2=87C).  

 

  

 <E. 15. �EC4D<F9?< 4A9EF9F<>B6 «�������/I» (669DIG) < 

«�������/S» 

�>=AB@C:F8O 8A?0@8B5;O 0=5AB5B8:>2 « �!���#-20/S» B0:65 ?>4@>1=> 

@0AA<>B@5=0 2 [7]. 

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

�07 >B 2=5H=53> 8AB>G=8:0 2KA>:>3> (10;;>=K) 8;8 =87:>3> 402;5=8O 

(>:A835=0B>@, 0??0@0B ��� A @CG=K< 8;8 <5E0=8G5A:8< ?@82>4><) 

?>ABC?05B 2 8A?0@8B5;L 8 @0745;O5BAO =0 425 G0AB8. #5@20O G0ABL 3070 

?>A;54>20B5;L=> ?@>E>48B G5@57 8A?0@8B5;L=CN :0<5@C, 345 =0AKI05BAO 

?0@0<8 0=5AB5B8:0 4> @02=>25A=>9 :>=F5=B@0F88 (?>@O4:0 20 8 30 >1.% 

4;O %52>D;N@0=0 8 �7>D;N@0=0 A>>B25BAB25==>), 0 70B5< @07102;O5BAO 

Isoflurane concentration of "MINIVAP-20/I" №31
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Sevofluran concentration of "MINIVAP-200/S" vaporizer 
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4> B@51C5<>9 :;8=8G5A:>9 :>=F5=B@0F88 2B>@>9 G0ABLN 3070, :>B>@0O 

?@>E>48B G5@57 109?0A.  

&5?;> 4;O 8A?0@5=8O 0=5AB5B8:0 ?>ABC?05B 87 >:@C60NI59 A@54K 8 >B 

684:>3> ?0@0D8=0 2 <8:@>-10;;>=0E, @0A?>;>65==KE 2=CB@8 :0<5@K. #@8 

MB>< B5<?5@0BC@0 2 :0<5@5 =5 >?CA:05BAO =865 17 >% 4065 ?@8 

<0:A8<0;L=>9 :>=F5=B@0F88 8 307>B>:5 70 AG5B B5?;0 70B25@4520=8O 

?0@0D8=0. #@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 20 @07). #@8 MB>< ?0@0D8= 2=>2L @0A?;02;O5BAO 8 

=03@5205BAO 4> :><=0B=>9 B5<?5@0BC@K. 

#@8 =C;52>9 :>=F5=B@0F88 70:@K20NBAO 2E>4 8 2KE>4 :0<5@K 8 25AL ?>B>: 

3070 ?@>E>48B G5@57 109?0A. 

&5E=8G5A:85 E0@0:B5@8AB8:8 8A?0@8B5;59 « �!���#» ?@54AB02;5=K 2 

B01;8F5 20. �7 B01;8F 18 8 20 284=>, GB> 8A?0@8B5;8 « �!���#» 

A>?>AB028<K ?> AB018;L=>AB8 4>78@>20=8O A ;CGH8<8 plenum! 0=0;>30<8, 0 

?> ?>@B0B82=>AB8 8 M:>=><8G=>AB8 2 @07K 8E ?@52>AE>4OB.  

&01;8F0 20 

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

           #0@0<5B@K « �-20/I» « �-20/S» 

�80?07>= :>=F5=B@0F89, >1.% 0 - 6 0 - 10 

":@C60NI0O B5<?5@0BC@0, >% >B 5 4> 35 >B 15 4> 30 
�B<>AD5@=>5 402;5=85, :#0       70 3 1101)         70 - 110 

$0AE>4 3070, ;/<8= 0.2 - 6 0.2 - 15 

%>?@>B82;5=85, << !2" ?@8 10 ;/<8= ≈20 ≈10 
"1J5< 4;O 0=5AB5B8:0, <; 40 100 

"AB0B>: 0=5AB5B8:0 ?>A;5 A;820, <; 3 5 

�>?CAB8<K9 C3>; =0:;>=0  180> 90> 

 0AA0, :3 =5 1>;55 0.4 1.5 

�E>4/2KE>4 15F/15M 22F/22M 
1)3 :< =04 C@>2=5< <>@O 
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#> A@02=5=8N A ;CGH8<8  draw-over 8A?0@8B5;O<8 OMV, Diamedica, 

Ohmeda, PAC, 8A?0@8B5;8 « �!���#» <8=80BN@=59, AB018;L=55 ?> 

:>=F5=B@0F88 8 M:>=><8G=55 ?> 0=5AB5B8:0<. -B8 ?@58<CI5AB20 

?@>O2;ONBAO =5 B>;L:> 2 =5>B;>6=KE A8BC0F8OE 8 =5:><D>@B=KE CA;>28OE, 

=> 8 2 A>2@5<5==>9  =87:>?>B>G=>9 (mini & low flow) 0=5AB5788, 0 B0:65 ?@8  

8A?>;L7>20=88 8A?0@8B5;59 �!'&$� 4KE0B5;L=>3> :>=BC@0 (VIC). &0:, 

480?07>= @01>G8E @0AE>4>2 C « �!���#» =0G8=05BAO A 0,2 ?/@<A, C 

;CGH8E draw-over 0=0;>3>2 3 A 3 ?/@<A, GB> 8A:;NG05B  8A?>;L7>20=85 

?>A;54=8E ?@8 <5=LH5< ?>AB>O==>< 8;8 ?C;LA8@CNI5< ?>B>:5 3070 

(2KE>4=0O :>=F5=B@0F8O ?0405B 4> AG?S!).  #@8 MB>< <0:A8<0;L=0O 

:>=F5=B@0F8O A52>D;N@0=0 C « �!���#/S» A>AB02;O5B 10 >1.%, C ;CGH53> 

0=0;>30 Diamedica 3 =5 1>;LH5 5 >1. 

4.2. #BDF4F<6AO9 4CC4D4FO �! «�B?<5D<»  
%B0=40@B=K5 AE5<K 8 <5B>48:8 

4.2.1 "&�$/&/� >BAFGD 3 =5>B;>6=0O 0=5AB578O (draw-over anesthesia) 

#@8 ECBAF4AAB@ 4KE0=88 2E>4 8A?0@8B5;O >B:@KB, 0 2KE>4 ?>4:;NG5= 

G5@57 =5@525@A82=K9 :;0?0= 8 @>B>-=>A>2CN <0A:C : ?0F85=BC ($<E. 204). 

�>74CE, 24KE05<K9 ?0F85=B><, =0AKI05BAO ?0@0<8 0=5AB5B8:0 4> 

CAB0=>2;5==>9 =0 H:0;5 8A?0@8B5;O :>=F5=B@0F88, 0 2K4KE05<K9 307 G5@57 

?0B@C1>: =5@525@A82=>3> :;0?0=0 >B2>48BAO 87 >?5@0F8>==>3> ?>;O 2 

0B<>AD5@C. 

#@8 ��� 6DGKAGR <5H>: �<1C ?>4:;NG5= : 2E>4C 8A?0@8B5;O ($<E. 205). 

4.2.2 ���#�"� Ы"Ы� 8OI4F9?PAO= >BAFGD 

#>;C>B:@KBK9 4KE0B5;L=K9 :>=BC@  0?;5A>=0 � ($<E. 21, =081>;55 

MDD5:B825= ?@8 ECBAF4AAB@ 4KE0=88): B@>9=8: A <5H:>< 8 3>D@8@>20==>9 

B@C1:>9 ?@8A>548=ONB : 2KE>4C 8A?0@8B5;O, 0 : 53> 2E>4C ?>4:;NG0NB 

@>B0<5B@ :8A;>@>40. �> 2@5<O 2K4>E0 307 «<5@B2>3> ?@>AB@0=AB20» ?@>E>48B 

2<5AB5 A :8A;>@>4>< 2 4KE0B5;L=K9 <5H>:, 0 0;L25>;O@=K9 307 A 2KA>:8< 

A>45@60=85< %"2 AB@02;8205BAO G5@57 ?@54>E@0=8B5;L=K9 :;0?0= 



115 
 

 

 
(@0A?>;>65= C <0A:8) 2 0B<>AD5@C. �A;8 CAB0=>28BL @0AE>4 :8A;>@>40 ?> 

@>B0<5B@C =0 B@5BL <5=LH5 <8=CB=>9 25=B8;OF88 ?0F85=B0 8 

>B@53C;8@>20BL ?@54>E@0=8B5;L=K< :;0?0=>< ?5@8>48G5A:>5 =0?>;=5=85 8 

>?>@>6=5=85 4KE0B5;L=>3> <5H:0 157 @074C20=8O 8 A;8?0=8O, B>340 

Q>BAB@<FES 8B FD9F< @0AE>40 0=5AB5B8:>2 8 :8A;>@>40. 
 

 

 <E. 21. �CC4D4F �� «�B?<5D<» E >BAFGDB@ Mapleson:  

8A?0@8B5;L  �/I 8;8  �/S, @>B0<5B@ :8A;>@>40, :@>=HB59= (1,5 3 2,5 :3) 
 

4.2.3 ���#��� Ы"Ы� >BAFGD VOC (8A?0@8B5;L �!� 4KE0B5;L=>3> 

:>=BC@0): G0ABL 2K4KE05<>3> 3070 2>72@0I05BAO 2 0??0@0B 8 >G8I05BAO 2 

AB5@8;87C5<>< 01A>@15@5 ($<E. 224) 8;8 2 01A>@15@5 Clear-Flo «Intersurgical» 

($<E. 225) 0??0@0B0 «�>;81@8», ?>A;5 G53> 24KE05BAO ?0F85=B>< 2<5AB5 A 

=>2>9 307>2>9 A<5ALN.  

 

 

 

 

 

 

 

4 

 

 

 

 

 

 

                 

 

5 6 

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

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

 0AA0: 1 >7 A 8A?0@8B5;5< ��/I; 2 >7 A 8A?0@8B5;5< ��/S 
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�4KE05<0O :>=F5=B@0F8O A> 2@5<5=5< ?@81;8605BAO : :>=F5=B@0F88 ?> 

H:0;5 VOC 8A?0@8B5;O CI ² CV. 

�=0;>38G=K< >1@07>< 4;O :><18=8@>20==>9 0=5AB5788 <>3CB 1KBL 

8A?>;L7>20=K A5@89=K5 8B;4FBDO ><E?BDB8AB-;4><EAB= E@9E<. �;O MB>3> 

<564C 2KE>4>< 4>70B>@0 8 4KE0B5;L=K< :>=BC@>< ?0F85=B0 CAB0=02;820NB 

8A?0@8B5;L « �!���#», ?@0:B8G5A:8 =5 2;8ONI89, 1;03>40@O =87:><C 

A>?@>B82;5=8N, =0 DC=:F8>=0;L=K5 ?0@0<5B@K 4>70B>@0. 

 

4 
 

5 
 

6 
$<E. 22.  #B?G;4>DOFO= >BAFGD VOC: 4 3 0??0@0B  «�>;81@8» A 

8A?0@8B5;5<  �/I 8 AB5@8;87C5<K< 01A>@15@>< 300 <;, :>=BC@ Ø15 <<;  5 - 0??0@0B  
«�>;81@8» A 8A?0@8B5;5<  �/S 8 01A>@15@>< «Intersurgical», :>=BC@ 22 <<;  

6 - 8A?0@8B5;L « �!���#/S» �!� :>=BC@0 0??0@0B0  �-110, /?>=8O 
 

�I5 >48= 45H52K9 A?>A>1 307>?8B0=8O 3 2>74CH=K9 :><?@5AA>@ >B 45BA:>3> 

8=30;OB>@0 Vega «�8B5=>: Samy» (D<E. 236, A8=89 «:8B5=>:» ?>4 75;5=K< 

@575@2=K< <5H:><). � MB>< A;CG05 @0AE>4 :8A;>@>40 ?> 53> @>B0<5B@C 

?>445@6820NB =0 C@>2=5 2 ;/<8= 2 ?5@2K5 15 <8= (4;O ?0F85=B0 60 :3), 

:>=F5=B@0F8N :8A;>@>40 %"2 4>2>4OB 4> 30 >1.%, ?>A;5 G53> >B:@K20NB 

@>B0<5B@ 4;O 2>74CE0, 2:;NG0NB :><?@5AA>@ 8=30;OB>@0, CAB0=02;820O 

@0AE>4 2>74CE0 =0 C@>2=5 2-2,5 ;/<8=. #@8 MB>< :>;8G5AB2> AB@02;8205<>3> 

3070 G5@57 ?@54>E@0=8B5;L=K9 :;0?0=  @53C;8@CNB B0:, GB>1K 2 :>=F5 24>E0 

<5H>: =5 «A;8?0;AO»,  0 2 :>=F5 2K4>E0 3 =5 ?5@5?>;=O;AO.  

�>=F5=B@0F8O :8A;>@>40 =5 4>;6=0 >?CA:0BLAO =865 21 >1.% [10].  

!0 D<E. 24 ?>:070= 20@80=B :><?;5:A0, A>AB>OI89 87 4>70B>@0  ��#$" -0 

8 8A?0@8B5;O « �!���#/I», ?>4:;NG5==>3> : ?>;C70:@KB><C 
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4 
 

5 

 

6 

 

7 
$<E.23. �A9EF9;<< 8.6.A. !9K4964 �.2. 4CC4D4FB@ «�B?<5D<» VOC 

(%. - #5B5@1C@3A:0O �:045<8O �5B5@8=0@=>9  548F8=K): 
0, 1, 2 – 8A?0@8B5;L « �!���#/I», 3 - « �!���#/S» (;>H04L) 

 

4KE0B5;L=><C :>=BC@C Ø15 << A> AB5@8;87C5<K<  01A>@15@>< 300/600 <; 

(A<>=B8@>20= ?> ?@>AL15 48@5:B>@0 """ «�=5AB)5;?» 0=5AB578>;>30-

@50=8<0B>;>30 �>3C=>20 �.�.). 
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$<E. 24.  �B;4FBD ><E?BDB8AB-;4><EAB= E@9E<  ��#$"  E 
<EC4D<F9?9@ « �!���#/I» ( ?>;C70:@KBK9 4KE0B5;L=K9 :>=BC@) 

 

4.3. #BDF4F<6AO= >B@C?9>E �!/��� «�B?<5D<» & SAVe                           

«"1I0O 0=5AB578O A A>E@0=5=85< A?>=B0==>3> 4KE0=8O 2 =0AB>OI55 2@5<O 

?@>2>48BAO 2A5 @565 8 @565» [10, A. 80].  

�0: ?@028;>, 4;O ?@>2545=8O 02B><0B8G5A:>9 8A:CAAB25==>9 25=B8;OF88 

;53:8E (���) =5>1E>48<> 8A?>;L7>20BL 4>AB0B>G=> A;>6=K5 0??0@0BK ��� 

A @525@A82=K< 4KE0B5;L=K< :>=BC@><, AB>8<>ABL :>B>@KE 2 5-10 @07 

?@52KH05B AB>8<>ABL ?>@B0B82=KE 0??0@0B>2 �!.  

� B> 65 2@5<O H8@>:>5 @0A?@>AB@0=5=85 ?>;CG8;8 1>;55 ?@>ABK5 0??0@0BK 

��� 4;O @50=8<0F88 8 8=B5=A82=>9 B5@0?88, :>B>@K5 =5 ?>72>;ONB 

?@>2>48BL =87:>?>B>G=CN 8=30;OF8>==CN 0=5AB578N 87-70 >BACBAB28O 

@525@A82=>3> 4KE0B5;L=>3> :>=BC@0 (2 MB8E 0??0@0B0E 2K4KE05<K9 

?0F85=B>< 307 2K1@0AK205BAO 2 0B<>AD5@C).  

#@8<5@K =865 ?>:07K20NB, :0: A ?><>ILN ?@>ABKE ?@8A?>A>1;5=89 87 

AB0=40@B=KE M;5<5=B>2 @0AH8@8BL >1;0ABL ?@8<5=5=8O B0:8E 0??0@0B>2 

���. $0AA<>B@8< 20@80=BK ?>AB@>5=8O ?>@B0B82=KE :><?;5:A>2 �!/��� 

=0 >A=>25 42CE 3;02=KE A>AB02;ONI8E: <EC4D<F9?9= « �!���#» 8 

25=B8;OB>@0 SAVe (0??0@0B ��� Simplified Automated Ventilator). 



119 
 

�5=B8;OB>@ SAVe - =025@=>5, =081>;55 ?>4E>4OI89 0??0@0B 4;O B0:>3> 

?>@B0B82=>3> :><?;5:A0, >4=0:> =0 ?@0:B8:5 <>65B 1KBL 8A?>;L7>20= ?R5B= 

4@C3>9 0??0@0B ���.  

SAVe 25=B8;OB>@ A?@>5:B8@>20= 4;O 2>5==>-?>;52>9 <548F8=K 8 

M:AB@5==KE A8BC0F89: 

 8=CB=0O 25=B8;OF8O 0,6; E 10<8=-1 = 6 ;/<8= 

 0:A8<0;L=>5 402;5=85 =0 24>E5 3 38 A< !2" 

-;5:B@>?@82>4 100/240 VAC + �::C<C;OB>@ =0 5.5 G0A 

 0AA0 1,4 :3 / �010@8BK 63E159x165 << (?><5I05BAO =0 ;04>=8!). 

�>?>;=8B5;L=0O 8=D>@<0F8O > 25=B8;OB>@5 SAVe 3 =0 A09B5 

www.automedx.biz  

4.3.1. "F>DOFO= < CB?GBF>DOFO= >BAFGD 

�F>DOFO= >BAFGD – A0<K9 ?@>AB>9 20@80=B. �KE>4=>9 HBCF5@ Ø22 << 

0??0@0B0 SAVe =0?@O<CN ?>4:;NG5= : 2E>4C 8A?0@8B5;O « �!���#» 

G5@57 AB0=40@B=K9 C3;>2>9 ?5@5E>4=8: 22F-15  8;8 22F-22 , 0 2E>4 

3>D@8@>20==>3> H;0=30 0??0@0B0 SAVe A =5@525@A82=K< :;0?0=>< 

?@8A>548=5= : 2KE>4C 8A?0@8B5;O ($<E. 25). 

�>=F5=B@0F8O 0=5AB5B8:0 =0 2KE>45 8A?0@8B5;O « �!���#» 87<5@O;0AL 

307>0=0;870B>@>< FI-21 D8@<K RIKEN A ?>3@5H=>ABLN ±3% (8;8 0.15 >1.% 

=0 :>=F5=B@0F88 5 >1.%). 

          8=CB=0O 25=B8;OF8O SAVe A>AB028;0   V = 4,6-4,7 ?/@<A 8 

?@0:B8G5A:8 =5 7028A5;0 >B M;0AB8G=>AB8 @575@2=>3> <5H:0 3 «?0F85=B0»: 

A@02=820;8AL ?>:070=8O 4;O A2>1>4=>3> 8 =03@C65==>3> <5H:>2 (=03@C7:0 A 

?><>ILN MA?0=45@0 3 >B 0.8 4> 2.3 :3 ?> :0A0B5;L=>9 : AB5=:0< <5H:0). #@8 

MB>< <0:A8<0;L=>5 402;5=85 =0 24>E5 ?>4=8<0;>AL 4> 250 8 300 << !2" 4;O 

<0:A8<0;L=> =03@C65==>3> 8 A2>1>4=>3> <5H:0 A>>B25BAB25==>.  

 8=CB=0O 25=B8;OF8O  V 0??0@0B0 SAVe >F5=820;0AL, A CG5B>< G0AB>BK 

4KE0=8O, ?> ;0<8=0@=><C 40BG8:C @0AE>40 3070 F V (?0:5B ?>?5@5G=KE 

48A:>2 Ø15 << 87 =5@6025NI59 A5B:8 A OG59:>9 30E30<:<),  

 

http://www.automedx.biz/
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&01;8F0 21 
�OIB8A4S >BAJ9AFD4J<S «%» <EC4D<F9?S « �!���#-20/S» 

� :0G5AB25 ?0F85=B0 8A?>;L7>20= @575@2=K9 <5H>: 1 ;; B5<?5@0BC@0 >:@C60NI59 A@54K 
18,5 >%, 2;06=>ABL 2>74CE0 69%, 2 8A?0@8B5;L 70;8B> 50 <; %52>D;N@0=0, ?>A;5 @01>BK 
A;8B> 35 <;, 25=B8;OB>@ SAVe @01>B0; 2 AB0=40@B=>< @568<5 «6 ?/@<A» (B@52>6=0O 
A83=0;870F8O =5 A@010BK20;0). #5@54 =0G0;>< @01>BK 8A?0@8B5;L 1K; ?><5I5= =0 15 <8= 
2 2>4O=CN 10=N A B5<?5@0BC@>9 2>4K 36 >%. 

 

�@5<O, 
<8= 

0 

 

1 

3 

4 

6 

7 

8 

9 

10 

11 

12 

12 

13 

%H:0;0 0 10 8 6 3 1 0 

% ��, 
>1. % 

0.01 10.5 

8.94 

7.92 

7.41 

5.87 

5.54 

4.02 

3.96 

1.89 

1.9 

0.07 

0.06 

 

3@04C8@>20==><C ?> @>B0<5B@C Dwyer (±3%) 8 48D<0=><5B@C Minihelic 

Dwyer. 

#@8 A1@>A5 2>74CE0 Wi 87 25=B8;OB>@0 SAVe <8=8<0;L=0O 25=B8;OF8O 

A>AB028;0  V = 1.35 ;/<8= (29% >B <0:A8<0;L=>9, $<0E=40-50 << !2"), ?@8 

MB>< Wi = 2.7 ;/<8= ( V + Wi = 1.35+2.7=4.05). %1@>A 2>74CE0 Wi B0:65 

>F5=820;AO ?> 2-<C ;0<8=0@=><C 40BG8:C @0AE>40 3070 FWi (?0:5B 

?>?5@5G=KE 48A:>2 Ø20 << 87 =5@6025NI59 A5B:8 A OG59:>9 30E30<:<). 

&01;8F0 22 
$4EIB8AO9 I4D4>F9D<EF<>< 84FK<>B6 @<AGFAB= 69AF<?SJ<<  V  

< E5DBE4 6B;8GI4 Wi 

Δ$, << !2" 2 4 6 8 10 15 20 25 

F V, ;/<8= 1.3 2.6 3.8 5 6.2 9 11.9 14.4 

FWi, ;/<8= 2 4 5.9 7.9 9.9 14.4 18.2 21.9 

 

�B?GBF>DOFO= >BAFGD. #@8 =5>1E>48<>AB8, 4> 6 ;/<8= 4>?>;=8B5;L=>3> 
:8A;>@>40 <>6=> ?>40BL =0 2E>4 25=B8;OB>@0 SAVe (B>340 :>=F5=B@0F8O "2 

4>AB83=5B 62%). �;O MB>3> :8A;>@>4=CN B@C1:C =C6=> A>548=8BL A> 

HBCF5@>< =0 25@E=59 ?0=5;8 25=B8;OB>@0,  ?>4 H;O?:>9 «"2» (2 ?@02>< 

25@E=5< C3;C D<E. 254). 

4.3.2. #B?G;4>DOFO= >BAFGD 

$4;89?<F9?PA4S >4@9D4 («Bag  in Vessel») [7]  A>548=O5B 420 ?@>ABKE 

0??0@0B0 (25=B8;OB>@ SAVe 8 8A?0@8B5;L « �!���#») 2 MDD5:B82=K9 
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4 - «:0@<0==K9» 8A?0@8B5;L 4;O �7>D;N@0=0 

5 - C=825@A0;L=K9 8A?0@8B5;L 4;O %52>D;N@0=0, A;520 
307>0=0;870B>@ FI-21 D8@<K RIKEN 

$<E. 25. SAVe + <EC4D<F9?P « �!���#» (BF>DOFO= >BAFGD) 
 

<8=8-:><?;5:A 4;O ?@>2545=8O A>2@5<5==>9 0=5AB5788 (2:;NG0O 

=87:>?>B>G=CN) 8 ��� 2 @09>==KE 1>;L=8F0E 8 C40;5==KE @538>=0E, 0 

B0:65 2 M:AB@5==KE A8BC0F8OE (2>5==>-?>;52K5 CA;>28O, ?@8@>4=K5 8 

B5E=>35==K5 :0B0AB@>DK).  

$0745;8B5;L=0O :0<5@0  2K?>;=5=0 2 2845 <5H:0 �<1C 87 ?>;C?@>7@0G=>3> 
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A8;8:>=0 >1J5<>< 0.6 ;, 2=CB@L 2AB02;5= AB0=40@B=K9 4KE0B5;L=K9 <5H>:  

>1J5<>< 0.5 ;, ?>;>ABL <564C =8<8 A>>1I5=0 A 2KE>4><  0??0@0B0 ��� 

G5@57 >B25@AB85 22 << (D<E. 26).   

4 
 

5 
$<E. 26. $4;89?<F9?PA4S >4@9D4 «Bag in Vessel» (4KE0B5;L=K9 <5H>: 

0.5; 2=CB@8 �<1C 0.6 ;) ?> ?0B5=BC $( 2466749: 4 - «Bag in Vessel» =0 2E>45 01A>@15@0 
«Intersurgical», =0 53> 2KE>45 - 8A?0@8B5;L  �/I; 5 -  25=B8;OB>@ SAVe ?>4:;NG5= : 
<56AB5==>9 ?>;>AB8 «Bag in Vessel», 0 4KE0B5;L=K9 <5H>: - =0 2KE>45 A8;8:>=>2>3> 

01A>@15@0 0.6 ;        
 

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

<56AB5==CN ?>;>ABL 8 2KB5A=O5B 4KE0B5;L=CN A<5AL 87 <5H:0 ?0F85=BC. � 

D075 2K4>E0 4KE0B5;L=0O A<5AL 2>72@0I05BAO 2 4KE0B5;L=K9 <5H>:, 0 307 87 

?>;>AB8 2KE>48B 2 0B<>AD5@C.  �5=B8;OB>@ SAVe 2K?>;=O5B 745AL @>;L 

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

8A:;NG05BAO 8=D8F8@>20=85 4KE0B5;L=>3> :>=BC@0 0??0@0B0 ��� 8 

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

% CG5B>< ?0B5=B0 $( №2466749, @0AA<>B@8< 480?07>= @53C;8@>20=8O 

<8=CB=>9 25=B8;OF88 0??0@0B0 SAVe 2 ?>;C70:@KB>< :>=BC@5. 

(1) �B?G;4>DOFO= >BAFGD Ø 22 @@ A 01A>@15@>< Intersurgical (D<E. 27). 

$0745;8B5;L=0O :0<5@0 (<5H>: �<1C) >1J5<>< 0,6 ; A 4KE0B5;L=K< <5H:><   

0.5 ;, «?0F85=B» - @575@2=K9 <5H>: 1 ;, >1J5< 4KE0B5;L=>3> :>=BC@0 

0??0@0B0 >:>;> 3 ;. +0AB>B0 25=B8;OF88 A>AB02;O;0, :0: ?@028;>, 10-11 <8=-1 

2> 2A5E @568<0E. #@8 =5>1E>48<>AB8, 4>?>;=8B5;L=CN ?>40GC 3070 ?0F85=BC 
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<>6=> >ACI5AB28BL 2@CG=CN, 5A;8 2 D075 «2K4>E0» SAVe 25=B8;OB>@0 

A68<0BL @575@2=K9 <5H>: G5@57 M;0AB8G=K5 AB5=:8 �<1C, B5< A0<K< 

?>2KH0O G0AB>BC 25=B8;OF88 ?0F85=B0. 

 

 

$<E. 27. SAVe + «�B?<5D<»  
C/; >BAFGD 22 @@ (8A?0@8B5;L 

 �!���#/S 8 01A>@15@ «Intersurgical») 

$<E. 28. SAVe + «�B?<5D<»  
C/; >BAFGD 15 @@ ( �!���#/I 

8  A8;8:>=>2K9 01A>@15@ 0.6 ;) 

�> 2A5E @568<0E B@52>6=0O A83=0;870F8O 25=B8;OB>@0 SAVe =5 A@010BK20;0. 

#@8 MB>< A1@>A 2>74CE0 Wi B0:65 >F5=820;AO ?> 2-<C ;0<8=0@=><C 40BG8:C 

@0AE>40 2>74CE0 FWi (B01;. 21). 

 0:A8<0;L=0O <8=CB=0O 25=B8;OF8O A>AB028;0  V = 3.7 ;/<8= ($<0E=260-270 

<< !2"). 

 8=8<0;L=0O 25=B8;OF8O A>AB028;0  V = 0.9 ;/<8= (24% >B <0:A8<0;L=>9, 

$<0E=40-50 << !2"), ?@8 MB>< Wi = 3.1 ;/<8= ( V + Wi = 0.9+3.1=4). 

#@8 A@54=59 CAB0=>2:5  V = 1.9 ;/<8= ($<0E=230 << !2"), ?@8 MB>< Wi = 2 

;/<8=.  

(2) #@9APL9A<9 B5N9@4 8OI4F9?PAB7B @9L>4 6 D4;89?<F9?PAB= >4@9D9 

4>?>;=8B5;L=> A=8605B <8=CB=CN 25=B8;OF8N. !0?@8<5@, ?@8 

<8=8<0;L=>< >1J5<5 4KE0B5;L=>3> <5H:0 0.1 ; <8=8<0;L=0O 25=B8;OF8O 

A>AB028;0 2 A@54=5<  V ≈ 0.4 ;/<8= ($<0E≈1 << !2"), ?@8 MB>< Wi ≈ 3.6 

;/<8=. 

�Ы�"�Ы: 

1) �5=B8;OB>@ (0??0@0B ���) SAVe <>65B 1KBL MDD5:B82=> ?@8<5=5= ?@8 
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?@>2545=88 <A74?SJ<BAAB= 4A9EF9;<< CB BF>DOFB@G < CB?G;4>DOFB@G 

4KE0B5;L=K< :>=BC@0<, 2:;NG0O =87:>?>B>G=CN 0=5AB578N: 

- ?> BF>DOFB@G :>=BC@C 2KE>4=>9 HBCF5@ Ø22 << 0??0@0B0 SAVe ?@O<> 

?>4:;NG0NB :> 2E>4C 8A?0@8B5;O  �!���# G5@57 AB0=40@B=K9 C3;>2>9 

?5@5E>4=8: 22F-15  8;8 22F-22 , 0 2E>4 3>D@8@>20==>3> H;0=30 0??0@0B0 

SAVe A =5@525@A82=K< :;0?0=>< ?@8A>548=ONB : 2KE>4C 8A?0@8B5;O. 

#@8 MB>< =5>1E>48<> 8A?>;L7>20BL =5@525@A82=K9 :;0?0= $C15=0 A> 

HBCF5@>< 2K4>E0, GB>1K >B2>48BL ?0@K 0=5AB5B8:0 70 ?@545;K 

>?5@0F8>==>3> ?>;O; 

- ?> CB?G;4>DOFB@G :>=BC@C 8A?>;L7CNB @0745;8B5;L=CN :0<5@C «Bag in 

Vessel» (<5H>: �<1C >1J5<>< 0,6 ; A> A<5==K<8  @575@2=K<8 <5H:0<8). 

2) «(8:A8@>20==0O» (?> ?0A?>@BC 6 ;/<8=) <8=CB=0O 25=B8;OF8O 0??0@0B0 

SAVe ?@8 A>2<5AB=>9 @01>B5 A 0??0@0B0<8 �! «�>;81@8» 8 8A?0@8B5;O<8 

 �!���# <>65B @53C;8@>20BLAO (C<5=LH0BLAO 4> 0.4 8 1.3 ;/<8= 

A>>B25BAB25==>). 

&0:0O @53C;8@>2:0 @0AH8@O5B >1;0ABL ?@8<5=5=8O 0??0@0B0 SAVe 

>B=>A8B5;L=> ?0F85=B>2, 2:;NG0O <0;5=L:8E 45B59 8 682>B=KE. 

3) �A?0@8B5;8 « �!���#» 8 @0745;8B5;L=0O :0<5@0 «Bag in Vessel» 

A;C60B >A=>2=K<8 <>4C;O<8, 2<5AB5 A 0??0@0B>< ��� @50=8<0F8>==>3> 

B8?0 (157 ;8=88 2K4>E0),  ?>@B0B82=KE :><?;5:A>2 �!/��� 4;O ;N1>3> 

4KE0B5;L=>3> :>=BC@0. 

4) #>;C70:@KBK9 4KE0B5;L=K9 :>=BC@ 87>;8@>20= >B 25=B8;OB>@0 SAVe 8 

A2>48BAO : @<A<@G@G. �;03>40@O MB><C: 

-  <E>?RK49FES <AH<J<DB64A<9 4KE0B5;L=>3> :>=BC@0 25=B8;OB>@0 SAVe; 

- A=860NBAO @8A:8 38?>:A88 8 38?5@:0?=88; 

- ?>2KH05BAO A:>@>ABL C?@02;5=8O :>=F5=B@0F859 0=5AB5B8:0 (A>:@0I05BAO 

2@5<O 8=4C:F88 8 ?@>1C645=8O); 

- A=8605BAO @0AE>4 45D8F8B=KE 0=5AB5B8:>2 (%52>D;N@0=0, �7>D;N@0=0 

8/8;8 �A5=>=0 - )5). 

5)  %B>8<>ABL <8=8-:><?;5:A>2 «25=B8;OB>@ SAVe + 0??0@0B �! «�>;81@8» 
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8 «25=B8;OB>@ SAVe + 8A?0@8B5;L  �!���#», 2 7028A8<>AB8 >B 

:><?;5:B0F88, A>AB02;O5B  $ 4000-5000.   

� 25B5@8=0@88, ?@8 ?@8<5=5=88 1/C 25=B8;OB>@>2 SAVe (A> A@>:>< 30@0=B88 

?>;3>40), AB>8<>ABL B0:8E :><?;5:A>2 <>65B A=860BLAO 4> $ 2000-3000. 

6) �??0@0B �! «�>;81@8» (8A?0@8B5;L « �!���#») A>2<5AB8< A ;N1K< 

0??0@0B>< ���. 

4.4. #BDF4F<6AO9 4CC4D4FO �! «�B?<5D<» 
!B6O9 EI9@O < @9FB8<>< 

4.4.1. #B?G;4>DOFO= >BAFGD VIC (8A?0@8B5;L « �!���#» �!'&$� 

4KE0B5;L=>3> :>=BC@0) 3 ?@8 MB>< 2AO 4KE0B5;L=0O A<5AL ?@>E>48B G5@57 

8A?0@8B5;L, >15A?5G820O <0:A8<0;L=CN ?>40GC ?0@>2 0=5AB5B8:0 ?0F85=BC 

(D<E. 29).   

 
�4KE05<0O :>=F5=B@0F8O, 2 7028A8<>AB8 >B A>>B=>H5=8O ?>40G8 :8A;>@>40 8 

<8=CB=>9 25=B8;OF88 FO2/MV, CAB0=02;8205BAO =0 C@>2=5 [7] 

CI ≈ CV MV(1 - Cas) / FO2                                                                                (4) 

 
4 

 
5 

     $<E. 29. �EC4D<F9?P « �!���#» �!'&$� >BAFGD4 4CC4D4FB6  
Julian (a) <  �-110 (5) 
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 345  CV - >B<5B:0 H:0;K 8A?0@8B5;O, Cas - @02=>25A=0O :>=F5=B@0F8O. 

-B> A>>B=>H5=85 A>1;N405BAO ?@8 <0;KE 8 A@54=8E :>=F5=B@0F8OE 

0=5AB5B8:0, 0 ?@8 1>;LH8E A?@0254;820 1>;55 A;>6=0O D>@<C;0 (:@82K5 =0 

D<E. 30), CG8BK20NI0O :>=F5=B@0F8N 0=5AB5B8:0 =0 2E>45 2 8A?0@8B5;L  

CI = CV / [(CV/Cas) + FO2 (1- CV) / MV(1- Cas)]                                        (5) 

 

 

$<E. 30. �8OI49@4S >BAJ9AFD4J<S �;BH?RD4A4 6 4CC4D4F9   
«�B?<5D<» VIC 6 ;46<E<@BEF< BF EBBFABL9A<S @<AGFAB= 69AF<?SJ<< < 
CB84K< ><E?BDB84  MV/ FO2 (157 CG5B0 B:0=52>3> ?>3;>I5=8O) 

 
�4KE05<0O :>=F5=B@0F8O <>65B 1KBL ;A4K<F9?PAB 6OL9! :>=F5=B@0F88 ?> 

H:0;5 8A?0@8B5;O CV ?@8 1>;LH>9 (>B=>A8B5;L=> ?>40G8 :8A;>@>40 FO2) 

<8=CB=>9 25=B8;OF88 MV, B0: :0: 4KE0B5;L=0O A<5AL <=>3>:@0B=> ?@>E>48B 

G5@57 8A?0@8B5;L.  

!0?@8<5@, ?@8 ?>40G5 :8A;>@>40 FO2 = 1.3 ;/<8= 8 25=B8;OF88 MV = 4 

;/<8=, @0AG5B=0O 24KE05<0O :>=F5=B@0F8O CI  =0 >B<5B:5 H:0;K CV = 4 >1.%  

�7>D;N@0=0 <>65B 4>AB83=CBL 7.5 >1.%  (MV/FO2 = 3, 25@E=OO :@820O D<E. 30). 

#@8 ?>2KH5=88 ?>40G8 :8A;>@>40 FO2  4> 2 ;/<8= 24KE05<0O :>=F5=B@0F8O CI  

A=878BAO ?@8<5@=> 4> 6 >1.%. -B> =5?@82KG=> 4;O >1KG=>9 <5B>48:8 A 

8A?0@8B5;5< �!� :>=BC@0 (VOC), :>340  24KE05<0O :>=F5=B@0F8O A> 2@5<5=5< 

B>;L:> ?@81;8605BAO : :>=F5=B@0F88 ?> H:0;5 8A?0@8B5;O CI ² CV. 
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!0 ?@0:B8:5, >A>15==> 2> 2@5<O 8=4C:F88,  @50;L=0O 24KE05<0O 

:>=F5=B@0F8O 1C45B <5=LH5 @0AG5B=>9 87-70 B:0=52>3> ?>3;>I5=8O 

0=5AB5B8:0. 

#@8 ?@>1C645=88 ?0F85=B0 8 2K:;NG5=88 8A?0@8B5;O, :0: >1KG=>, A;54C5B 

C25;8G8BL ?>40GC :8A;>@>40. 

�!� �!��: �EC4D<F9?P �!'&$� 8OI4F9?PAB7B >BAFGD4 (VIC) FD95G9F 

A4?<K<S 74;B4A4?<;4FBD4 4A9EF9F<>B6 < 6OEB>B= >64?<H<>4J<< 

4A9EF9;<B?B74! 

4.4.2 �CC4D4FO «�B?<5D<» VIC 8?S @9?><I :<6BFAOI  

-B0 B8? 0??0@0B>2 2065= 8 8=B5@5A5= [7]: 

- 87-70 <0AA>2>AB8 ?@8<5=5=8O 8 :>;8G5AB20 B0:8E ?0F85=B>2; 

- >A>15==> 206=> <8=8<878@>20BL >1J5< 4KE0B5;L=>3> :>=BC@0 4;O 

MDD5:B82=>3> 2>7459AB28O 8=30;OF8>==KE A@54AB2; 

- 3010@8BK <0;5=L:8E ?0F85=B>2 B@51CNB A>>B25BAB2CNI8E @07<5@>2 8, 

<>6=> A:070BL, 87OI5AB20 2=5H=8E D>@<. 

!0 D<E. 31 ?>:070=K =5A:>;L:> ?@>ABKE <>45;59 B0:8E 0??0@0B>2 A 

<8=8<0;L=K<8 B5E=8G5A:8<8 A@54AB20<8: 8A?0@8B5;L, 20@80B82=K9 

4KE0B5;L=K9 :>=BC@ 8 =5@6025NI0O ?>4AB02:0, >4=>2@5<5==> A;C60I0O 

>?5@0F8>==K< «AB>;><». 

� CG51=>9 45<>=AB@0F88 =0 D<E. 317 8A?>;L7>20= ?@>AB>9 8 157>?0A=K9 

?>;C>B:@KBK9 :>=BC@, :>B>@K9, >4=0:>, =5 >B;8G05BAO M:>=><8G=>ABLN ?> 

@0AE>4C 0=5AB5B8:>2 8 :8A;>@>40. 

"?KB=K5 2@0G8-25B5@8=0@K ?@8 <0AA>2>< 8 @53C;O@=>< ?@8<5=5=88 

8=30;OF8>==>9 0=5AB5788 <>3CB >15A?5G8BL <=>3>:@0B=CN M:>=><8N 

0=5AB5B8:>2 8 :8A;>@>40 70 AG5B 20@L8@>20=8O M;5<5=B>2 4KE0B5;L=>3> 

:>=BC@0, GB> B@51C5B, :>=5G=>, 2A5AB>@>==59 M:A?5@8<5=B0;L=>9 8 

0=0;8B8G5A:>9 ?@>25@:8. 

�06=0O >A>15==>ABL B0:8E 0??0@0B>2 3 1KAB@>5 ?>2KH5=85 24KE05<>9 

:>=F5=B@0F88 0=5AB5B8:0 70 AG5B F8@:C;OF88 4KE0B5;L=>9 A<5A8 2=CB@8 
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4KE0B5;L=>3> :>=BC@0 (D<E. 30, C@02=5=8O (4) 8;8 (5).  

 

 
4 3 @525@A82=K9 :>=BC@ VIC A 

<5H:>< �<1C 300 <; 4;O ?>40G8 2>74CE0 8 
>1@0B=K<8 :;0?0=0<8 24>E0 8 2K4>E0 

 
5 3 @525@A82=K9 :>=BC@ VIC A <5H:>< 

�<1C 2 2845 <0A:8, @>B0<5B@>< 4;O "2 8 
01A>@15@>< (25@B8:0;L=K9 �<1C) 

 

 

 

 

 

 
6 3 @525@A82=K9 :>=BC@ VIC A <5H:><  

              �<1C 2 2845 <0A:8 8 2-< �<1C 4;O  
?>40G8 2>74CE0 

 
7 -  ?>;C>B:@KBK9 :>=BC@ V"C: 

�7>D;N@0=>20O 0=5AB578O :@KAK 02.11.2018  
(!5G052 �... 

$<E. 31. �CC4D4F «�B?<5D<» VIC 8?S @9?><I :<6BFAOI (8B 3 >7) 
 

#> =>2>9 <5B>48:5 [7, 17] 8>?>;=8B5;L=0O (: <8=CB=>9 25=B8;OF88) 

F8@:C;OF8O 3070 4>102;O5BAO <5H:>< �<1C 2 2845 <0A:8 (D<E. 315, 316). � 

MB>< A;CG05, 4;O 4>AB865=8O @4>E<@4?PAB=  24KE05<>9 :>=F5=B@0F88 

0=5AB5B8:0, =C6=> CAB0=>28BL H:0;C 8A?0@8B5;O =0 <0:A8<C<, 70:@KBL 

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

A68<0BL <5H>: �<1C, ?@8A>548=5==K9 : ?0F85=BC.  

%:>@>ABL 87<5=5=8O 24KE05<>9 :>=F5=B@0F88 0=5AB5B8:0 (D<E. 32) 

?@>?>@F8>=0;L=0 >B<5B:8 H:0;K 8A?0@8B5;O CV 8 A:>@>AB8 F8@:C;OF88  
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4KE0B5;L=>9 A<5A8 FC, => >1@0B=> ?@>?>@F8>=0;L=0 >1J5<C 4KE0B5;L=>3> 

:>=BC@0 VC 8 ?>40G8 :8A;>@>40 FO2 (3070 FG). 

            

   

$<E. 32. �<A4@<>4 <;@9A9A<S 68OI49@B= >BAJ9AFD4J<< �;BH?RD4A4 6 
4CC4D4F9 «�B?<5D<» VIC (59; GK9F4 F>4A96B7B CB7?BM9A<S) 2 7028A8<>AB8 >B 
>B=>H5=8O ?>40G8 "2  : <8=CB=>9 25=B8;OF88 (8;8 F8@:C;OF88 FC) FO2/MV (CV = 5; MV = 
FC = ΔV x f = 6 ;/min, 345 ΔV - 87<5=5=85 >1J5<0 <5H:0 �<1C, ;; f 3 G0AB>B0, <8=-1; >1J5< 
:>=BC@0 0??0@0B0 >:>;> 1 ;) 

#@8<5@ 4. �A;8 A68<0BL <5H>: �<1C >1J5<>< 300 <; A G0AB>B>9 6 

F8:;>2/<8=, B> F8@:C;OF8O 3070 G5@57 8A?0@8B5;L A>AB028B >:>;> 1,5 ?/@<A, 

B>340 24KE05<0O :>=F5=B@0F8O �7>D;N@0=0 CI  2 :>=BC@5 >1J5<>< >:>;> 1 ; 

4>AB83=5B G5@57 1 <8= 8 B5.%  =0 >B<5B:5 H:0;K CV = 5  ?@8 ?>40G5 0,5 

?/@<A :8A;>@>40 G5@57 @>B0<5B@ (D<E. 32, FO2 / MV ≈ 0.3 - =86=OO :@820O).      

"1KG=> ?@8E>48BAO 4>?>;=8B5;L=> ?>4020BL :8A;>@>4 8;8 2>74CE 2 

4KE0B5;L=K9 :>=BC@ 0??0@0B0 87-70 =535@<5B8G=>3> A>548=5=8O <0A:8 c 

?0F85=B>< - 682>B=K< 4065 ?@8 70:@KB>< ?@54>E@0=8B5;L=>< :;0?0=5. 

#@8 :@0B:>2@5<5==KE >?5@0F8OE A 682>B=K<8 4> 3 :3 2 @525@A82=K9 

4KE0B5;L=K9 :>=BC@ 0??0@0B0 «�>;81@8» 59; 45EBD59D4 (D<E. 314, 316) 

=5>1E>48<> ?>4020BL =5 <5=55 200 <;/<8= 2>74CE0 (A60BL <5H>: �<1C 300 

<; 1 @07/<8=) 4;O ?@54>B2@0I5=8O 38?5@:0?=88 ($0 %"2 = 50 << @B.AB. 8;8 7 

>1.%, A@. B01;. 15 A. 85) 8 38?>:A88 («?>B@51=>ABL 682>B=>3> 2 :8A;>@>45 

A>AB02;O5B >B 3 4> 10 <;/(:3 <8=)») [10]. 
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time t, min 

Fg / MV = 0
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�;O G@9APL9A<S 24KE05<>9 :>=F5=B@0F88 =C6=> C<5=LH8BL :>=F5=B@0F8N 

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

#@8<5@ 5. !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.% (C@02=5=85 4). 

�;O CD9>D4M9A<S ?>40G8 0=5AB5B8:0 ?0F85=BC H:0;C 8A?0@8B5;O =C6=> 

CAB0=>28BL =0 =C;L, >B:@KBL ?>;=>ABLN ?@54>E@0=8B5;L=K9 :;0?0= 8 

?@>4CBL 4KE0B5;L=K9 :>=BC@ 0??0@0B0.  

!C6=> A:070BL, GB> @0AA<>B@5==K5 2KH5 0??0@0BK 4;O <5;:8E 682>B=KE 

?>O28;8AL ?>A;5 20@80=B0 4>:B>@0 -;8=K �5@G0=A:>9 (55  

M-?8AL<> 26.01.2017 A @8A. 33 [7 3 #@8;>65=85 10.5]). 

$<E. 33.  B89?P 1?<AO �9DK4AE>B=  

           �5B5@8=0@=0O �;8=8:0 «�5BE>25=» 3. !030@8O, �7@08;L 
 

#>74=55 (28.04.2017) =0 A09B5 www.minivap.net >?C1;8:>20=0 A>2<5AB=0O 

«@C:>?8A=0O» 70O2:0 =0 87>1@5B5=85. 

4.4.3 �GFB4A4?P79;<S CD< ECBAF4AAB@ 8OI4A<< 

#>445@60=85 489>64FAB= 7?G5<AO 4A9EF9;<<, A CG5B>< FD46@4F<K9E>B7B 

6B;89=EF6<S,  2> 2@5<O E8@C@38G5A:8E <0=8?C;OF89 B@51C5B >?5@0B82=>3> 

@53C;8@>20=8O 24KE05<>9 :>=F5=B@0F88 0=5AB5B8:0. %;>6=59H89 0??0@0B - 

0=5AB578>;>38G5A:0O AB0=F8O PhysioFlexTM 8450;L=> ?> 2@5<5=8 8 

http://www.minivap.net/
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:>=F5=B@0F88 @5H05B MBC 7040GC [47], => 53> 8A?>;L7>20=85 2  <0AA>2>9 

?@0:B8:5 =5@50;L=> (F5=0 1 0??0@0B0 1>;55 $100.000). 

� B> 65 2@5<O 1>;LH8=AB2> E8@C@38G5A:8E 2<5H0B5;LAB2 2 25B5@8=0@88, 

AB><0B>;>388, 38=5:>;>388 8 ?@8 0<1C;0B>@KE ?@>F54C@0E >ACI5AB2;ONB 

?@8 A?>=B0==>< 4KE0=88, :>340 @<AGFA4S 69AF<?SJ<S C4J<9AF4 ;46<E<F 

BF 7?G5<AO 4A9EF9;<< < FD46@4F<K9E>B7B 6B;89=EF6<S.  

         8=CB=0O 25=B8;OF8O (G0AB>B0 8 3;C18=0 4KE0=8O) @5D;5:B>@=> 

2>7@0AB05B ?@8 C25;8G5=88 B@02<0B8G5A:>3> 2>7459AB28O 8 A=865=88 

3;C18=K 0=5AB5788 [8, 48].  

%52>D;N@0= 8 �7>D;N@0= C3=5B0NB 4KE0=85 682>B=KE 5I5 A8;L=55, 

G5< �0;>B0= ((B>@>B0=) [10]. -B0 2708<>A2O7L 8A?>;L7C5BAO 4;O ?@>AB>3> 8 

>?5@0B82=>3> @53C;8@>20=8O 24KE05<>9 :>=F5=B@0F88 CI 0=5AB5B8:0, :>340 

AB018;878@>20==K9 (?> ?>B>:C 3070) draw-over  8A?0@8B5;L =0E>48BAO �!� 

8;8 �!'&$� 4KE0B5;L=>3> :>=BC@0 [7]. 

�>340 8A?0@8B5;L �!� 4KE0B5;L=>3> :>=BC@0 (D<E. 34), ?>B>: :8A;>@>40 FO2 

CAB0=02;820NB =0 C@>2=5, =0?@8<5@, 60% (3.6 ;/<8=) >B =0G0;L=>9 <8=CB=>9 

25=B8;OF88 ?0F85=B0 MVB=6 ;/<8=, 0 H:0;C 8A?0@8B5;O 3 21;878 <0:A8<C<0 

(Cv = 5  >1. %). 

#>A;5 8=4C:F88 8 4>AB865=8O 045:20B=>9 3;C18=K 0=5AB5788 <8=CB=0O 

25=B8;OF8O ?0F85=B0 A=8605BAO, =0?@8<5@, 4> 80% >B =0G0;L=>3> C@>2=O (4.8 

;/<8=). �> 2@5<O 24>E0 ?0F85=B A=0G0;0 24KE05B G8ABK9 :8A;>@>4 87 

@575@2=>3> <5H:0, 0 :>340 <5H>: A;8?05BAO, >4=>2@5<5==> ?>4A0AK205B 

G5@57 >1@0B=K9 :;0?0= =0 2E>45 8A?0@8B5;O 0B<>AD5@=K9 2>74CE. #@8 MB>< 

24KE05<0O :>=F5=B@0F8O [7, 8] 

CI ≈ CV [1 – (F O2/MV)] = 0.05 (1- 3.6/4.8) = 0.0125, 8;8 1.25 >1.%        (6) 

#@8 =54>AB0B>G=>9 3;C18=5 0=5AB5788 (?@8 E8@C@38G5A:8E <0=8?C;OF8OE) 

<8=CB=0O 25=B8;OF8O ?0F85=B0 @5D;5:B>@=> C25;8G8205BAO, A>>B25BAB25==> 

?>2KH0O 24KE05<CN :>=F5=B@0F8N 0=5AB5B8:0. �, =0>1>@>B, ?@8 G@57<5@=>9 

3;C18=5 0=5AB5788 <8=CB=0O 25=B8;OF8O ?0F85=B0 8 24KE05<0O :>=F5=B@0F8O 

0=5AB5B8:0 A=860NBAO. 
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� :>=F5 >?5@0F88 C25;8G820NB ?>B>: :8A;>@>40 4> ?5@2>=0G0;L=>3> 

7=0G5=8O <8=CB=>9 25=B8;OF88, 02B><0B8G5A:8 >B:;NG0O 8A?0@8B5;L >B 

?0F85=B0. 

� B0:>9 AE5<5 @53C;8@>20=8O (D<E. 34), :>340 <8=CB=0O 25=B8;OF8O MV 

AB0=>28BAO =865 :@8B8G5A:>3> (157>?0A=>3>) C@>2=O, ?0F85=B 24KE05B B>;L:> 

G8ABK9 :8A;>@>4. 

�D<@9D 6. � =0G0;5 0=5AB5788 ?>40G0 :8A;>@>40 1>;LH5 8;8 @02=0 =0G0;L=>9 

<8=CB=>9 25=B8;OF88 ?0F85=B0 MV� =6 ;/<8=. #>A;5 8=4C:F88 �0;>B0=>< 

?>40GC :8A;>@>40 C<5=LH0NB 4> 4 ;/<8= (60-70% >B MV�), H:0;C 

8A?0@8B5;O CAB0=02;820NB =0 >B<5B:C «4», ?@8 MB>< <8=CB=0O 

25=B8;OF8O A=8605BAO 4> 5-5.5 ;/<8=, B0: GB> ?0F85=B ?>4A0AK205B G5@57 

8A?0@8B5;L ≈1.3 ;/<8= 0B<>AD5@=>3> 2>74CE0 A :>=F5=B@0F859 CV = 4 >1.%, 

:>B>@0O @07102;O5BAO 4 ;/<8= :8A;>@>40 4> 24KE05<>9 CI ≈ 1 >1.% (@<E. 35). 

� ?@>F5AA5 E8@C@38G5A:>3> 2<5H0B5;LAB20 (A25@;5=85 =04:>AB=8FK), 

<8=CB=0O 25=B8;OF8O ?0F85=B0 @5D;5:B>@=> C25;8G8205BAO ?>GB8 4> 9 

;/<8=, B0: GB> 24KE05<0O :>=F5=B@0F8O �0;>B0=0 2>7@0AB05B 4> 2.2 >1. %. 

#@8<5@=> G5@57 1.5 <8=. ?@>8AE>48B 45?@5AA8O 4KE0=8O (4> 5.5-6 ;/<8=), 0 

                                                        

                                             5H>:                                                                                          
                                                                                   

            �A?0@8B5;L                                          #0F85=B 
                                                                         

                                                                      I 

                    FAir   CV                             CI          

�>74CE                                                                                                        
                                                               E 

                                                                     

 

                                                       "2 

 

$<E. 34. �GFB4A4?P79;<S <EC4D<F9?9@ « �!���#» 
�!� 8OI4F9?PAB7B >BAFGD4 
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24KE05<0O :>=F5=B@0F8O A=8605BAO 4> 1-1.2 >1. %. � ?@>F5AA5 =0;>65=8O 

0??0@0B0 �;870@>20 8 53> @53C;8@>20=8O <8=CB=0O 25=B8;OF8O 8 24KE05<0O 

:>=F5=B@0F8O 0=0;>38G=> 2>7@0AB0NB. � :>=F5 >?5@0F88 C25;8G820NB  

?>40GC :8A;>@>40 4> 6 ;/<8= 8 8A?0@8B5;L >B:;NG05BAO >B ?0F85=B0. 

"?5@0F8O ?@>4>;60;0AL 68 <8=., 0=5AB578O - 88 <8=. � B5G5=85 2A59 

>?5@0F88 @0AE>4 :8A;>@>40 1K; =5 =865 4 ;/<8=, GB> 8A:;NG05B 

2>7<>6=>ABL ?5@54>78@>2:8 (8A?0@8B5;L >B:;NG05BAO ?@8 MV ≤4 ;/<8=). 

 

                                                                                                                 

  %IH, %vol.                                                 10.10.1974  -  <54. :0@B0 № 11068 
   

 

2        

        

 

        1          

 

 1 

                                 10         20         30          40         50         60         70           

 

 

 

 

                 10       20       30       40      50       60       70       80       90    100 min 
       

        

        a                b                                     c              d         f 

$<E. 35. %4@BD97G?<DB64A<9 68OI49@B= >BAJ9AFD4J<< 
�4?BF4A4 CIH 6 ;46<E<@BEF< BF @<AGFAB= 69AF<?SJ<< C4J<9AF4 

MV: 
a 3 =0G0;> >?5@0F88, b 3 A25@;5=85 =04:>AB=8FK; c, d 3 =0;>65=85 
0??0@0B0 �;870@>20 8 53> @53C;8@>2:0, f 3 :>=5F >?5@0F88 

 

&0:8< >1@07><, 0??0@0B 4C1;8@C5B 459AB28O 0=5AB578>;>30 2 ?@>F5AA5 

?>445@60=8O 0=5AB5788 ?@8 A?>=B0==>< 4KE0=88 ?0F85=B0. � ;N1>9 <><5=B 

2@5<5=8 0=5AB578>;>3 <>65B 2@CG=CN A:>@@5:B8@>20BL :>=F5=B@0F8N ?> 

H:0;5 8A?0@8B5;O. 

�AA;54>20=85 A0<>@53C;8@>20=8O 24KE05<>9 :>=F5=B@0F88 0=5AB5B8:0 ?@8  
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A?>=B0==>< 4KE0=88 B0:65 2K?>;=5=> 2 Northwick Park Hospital (UK), 

>4=0:> 1K; 8A?>;L7>20= <5=55 MDD5:B82=K9 8 =5AB018;L=K9 (?> ?>B>:C 

3070) Komesaroff 8A?0@8B5;L [49].  

-DD5:B82=>5 A0<>@53C;8@>20=85 24KE05<>9 :>=F5=B@0F88 ?>;CG05BAO, 

:>340 8A?0@8B5;L « �!���#» �!'&$� 4KE0B5;L=>3> :>=BC@0 (VIC, 

@0745; 4.4.1). #@8 MB><  24KE05<0O :>=F5=B@0F8O 0=5AB5B8:0 

?@>?>@F8>=0;L=0  <8=CB=>9 25=B8;OF859  �, A>3;0A=> C@02=5=8N  (4),  

CI ≈ CV MV(1 - Cas) / FO2. 

�D<@9D 7.  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 �7>D;N@0=><. �0405< 24KE05<CN 

:>=F5=B@0F8N 0=5AB5B8:0 CI  =1.7 >1.%  (1.5  �% 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 (4), =0 >B<5B:C CV  = 1.7E0.2/1E(1-0.31) ≈ 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 4> CI  ≈ 2.8 >1.%. !0 18 <8= C25;8G8;8AL 

0;L25>;O@=0O :>=F5=B@0F8O 8 3;C18=0 0=5AB5788 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 ≈1.7>1.%.                                                                                                                 

� MB>< A;CG05 >1@0B=0O A2O7L «CI/CV ↔ MV» 2 VIC :>=BC@5 ?> C@02=5=8N 

(4) ACI5AB25==> 2KH5, G5< 2 VOC :>=BC@5 ?> C@02=5=8N (6), 0 8<5==> 

MV(1-Cas)/FO2 > 1-(FO2/MV).  

&0:, ?@8 G8A;5==KE 7=0G5=8OE #@8<5@0 7 ;520O AB>@>=0 40==>3> =5@025=AB20 

1(1- 0.31)/0.2 = 3.4 2 4 @070 1>;LH5 ?@02>9 (1- 0.2) = 0.8.  

"4=0:> B0:>9 VOC :>=BC@ <=>3>-<=>3> 157>?0A=59, G5< VIC :>=BC@, A B>G:8 

7@5=8O ?5@54>78@>2:8 0=5AB5B8:0! 

$0AA<>B@5==K5 AE5<K @53C;8@>20=8O 24KE05<>9 :>=F5=B@0F88 0=5AB5B8:0 A 

«0:B82=>9» >1@0B=>9 A2O7LN «#0F85=B 3 �??0@0B» ?@0:B8G5A:8 <>3CB 1KBL 
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8A?>;L7>20=K  B>;L:> A> AB018;L=K<8  8A?0@8B5;O<8 =87:>3> A>?@>B82;5=8O 

« �!���#». 

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

;) 8A?0@8B5;L=>9 :0<5@>9 �!'&$� :>=BC@0, >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 

0=5AB5B8:0 ?>ABC?05B ?0F85=BC  [48].  

�KA>:0O 24KE05<0O :>=F5=B@0F8O 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> 

4KE0B5;L=>3>  :>=BC@0 ?@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: Goldman, PAC, Ohmeda 8 Diamedica Vaporizer  1C4CB 

=5@01>B>A?>A>1=K (=5?@54A:07C5<K!) 4;O <0;5=L:8E 8 A@54=8E ?> <0AA5 

?0F85=B>2 A <8=CB=>9 25=B8;OF859 @9APL9 3 ?/@<A 87-70  A2>59 

=5AB018;L=>AB8. 

4.5 &D95B64A<S 59;BC4EABEF< < CB87BFB6>4 > D45BF9 4CC4D4FB6 
«�B?<5D<» 

#>4@>1=0O 8=D>@<0F8O > @01>B5 0??0@0B>2 40=0 2 ?@54K4CI8E @0745;0E 

:=838 (4.2 3 4.4) 8 2 8=AB@C:F88 ?> M:A?;C0B0F88 0??0@0B>2 «�>;81@8». 

�45AL ?@82545< B>;L:> 3;02=K5 @5:><5=40F88, :>B>@K5 =5>1E>48<> 

2K?>;=OBL ?5@54 :064>9 0=5AB57859.  

%;54C5B ?>4G5@:=CBL, GB> 4KE0B5;L=K5 :>=BC@K 0??0@0B>2 «�>;81@8» 

A>AB02;5=K 87 AB0=40@B=KE D4;N9@AOI M;5<5=B>2 (<5H:8, H;0=38, :;0?0=K, 

?5@5E>4=8:8 8 B.?.). -B>, A >4=>9 AB>@>=K, ?>2KH05B <>18;L=>ABL 8 

MDD5:B82=>ABL 0??0@0B>2 (<8=8<0;L=0O <0AA0 8 >1J5<), =>, A 4@C3>9 

AB>@>=K,  =5 8A:;NG05B D<E> A9CD46<?PAB7B EB98<A9A<S M;5<5=B>2 

4KE0B5;L=>3> :>=BC@0.  
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(1)  #@>25@LB5 ?@028;L=>ABL E5BD>< 0??0@0B0 (?5@54 =0G0;>< @01>BK 8;8, 

=0?@8<5@, ?>A;5 >15770@06820=8O M;5<5=B>2 4KE0B5;L=>3> :>=BC@0). 

'AB0=>28B5 0??0@0B =0 AB>9:C 4;O ?5@5;820=8O 8;8 =0 AB>; =0 >?B8<0;L=>< 

@0AAB>O=88 >B ?0F85=B0 8 8AB>G=8:0 :8A;>@>40.  

(2) #@>25@LB5 ?;>B=>ABL A>548=5=8O M;5<5=B>2 8 79D@9F<KABEFP 

4KE0B5;L=>3> :>=BC@0. �0:@>9B5 ?@54>E@0=8B5;L=K9 :;0?0=. !04C9B5 

4KE0B5;L=K9 <5H>: (:8A;>@>4>< G5@57 @>B0<5B@ 8;8 2>74CE>< G5@57 

B@>9=8: ?0F85=B0). �A;8 0??0@0B 35@<5B8G5=, <5H>: =5 4>;65= 1KAB@> 

A?040BL (=5 1>;55 1/3 >1J5<0 <5H:0 70 1 <8=CBC) ?@8 70:@KB>< B@>9=8:5 8 

@>B0<5B@5. 

(3) #@>25@LB5 86<:9A<9 74;4 CD< 68BI9 < 6O8BI9 C4J<9AF4. 

%45;09B5 ?0@C 2K4>E>2 8 24>E>2 G5@57 B@>9=8: ?0F85=B0: ?@8 2K4>E5 <5H>:, 

?@8A>548=5==K9 : 01A>@15@C, =0?>;=O5BAO, ?@8 24>E5 3 >?>@>6=O5BAO; 

A>>B25BAB25==> >B:@K20NBAO >4=>=0?@02;5==K5 :;0?0=K (?> C:070B5;L=>9 

AB@5;:5) =0 ;8=8OE 2K4>E0 8 24>E0. 

(4) �4?<6>G 4A9EF9F<>4 ?@>872>48B5 A ?><>ILN H?@8F0 (=0?@8<5@, 20 <;, 2 

:><?;5:B =5 2E>48B) 8 381:>9 B@C1:8. !015@8B5 2 H?@8F 87 D;0:>=0 G5@57 

B@C1:C =5>1E>48<>5 :>;8G5AB2> 0=5AB5B8:0, 70B5< ?@8A>548=8B5 A2>1>4=K9 

:>=5F B@C1:8 : ?0B@C1:C 70;82:8-A;820 8A?0@8B5;O 8 >?>@>6=8B5 H?@8F 

(D<E. 364). #@8 70;82:5 A;548B5 70 C@>2=5< 0=5AB5B8:0 ?> A<>B@>2><C AB5:;C 

3 A9 CD96OL4=F9 @4>E<@4?PAGR BF@9F>G 2 7BD<;BAF4?PAB@ ?>;>65=88 

8A?0@8B5;O. "BA>548=8B5 B@C1:C >B H?@8F0 2 25@B8:0;L=>< ?>;>65=88 8 

409B5 AB5GL 0=5AB5B8:C 87 B@C1:8 2 8A?0@8B5;L. "BA>548=8B5 B@C1:C >B 

?0B@C1:0 8A?0@8B5;O 8 70:@>9B5 53> ?@>1:>9. 

�;O %52>D;C@0=0 ?@5420@8B5;L=> =025@=8B5 =0 3>@;>28=C D;0:>=0 D8@<K 

Abbot 040?B5@ 0=5AB5B8:0 (D<E. 36 5), 70B5< =015@8B5 2 H?@8F 87 D;0:>=0 

G5@57 B@C1:C =5>1E>48<>5 :>;8G5AB2> 0=5AB5B8:0 8 70;59B5 53> 2 8A?0@8B5;L 

:0: 2 ?@54K4CI5< A;CG05. 

#@8 =5>1E>48<>AB8 ?>2B>@8B5 70;82:C 0=5AB5B8:0 (>1KG=> 5<:>ABL H?@8F0 

<5=LH5 5<:>AB8 8A?0@8B5;O) 8 ;4>DB=F9 ?0B@C1>: 70;82:8-A;820. 
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�A?>;L7>20=85 H?@8F0 ?@82KG=> 4;O <54?5@A>=0;0 8 ?>72>;O5B 70?@02;OBL 

8A?0@8B5;L, A9 68OI4S C4DB6 4A9EF9F<>4.   
 

 

 

«�0@<0==K9» 8A?0@8B5;L  « �!���#/I» (D<E. 36 6, A?@020)  2> 2@5<O 

FD4AECBDF<DB64A<S ?0F85=B0 (=>A8;:8, 02B><0H8=0, 25@B>;5B) <>65B 

@01>B0BL :@0B:>2@5<5==>5 2@5<O  ?@8 ;N1>< =0:;>=5 (4065 269DI 8AB@ 3 

B01;. 20), => ?@8 MB>< =5>1E>48<>  70;820BL A9 5B?99 20 @? 0=5AB5B8:0. 

� A;CG05 ?5@5;820 0=5AB5B8:0 8 53> ?>?040=8O 2 2KE>4=>5 >B25@AB85 

8A?0@8B5;O, =5>1E>48<> ?@>4CBL 8A?0@8B5;L 2<5AB5 A 4KE0B5;L=K< 

:>=BC@>< 0??0@0B0 ?>B>:>< 3070 ≥10 ;/<8= 2 B5G5=85 3 -5 <8= (?@8 >B:@KB>< 

 

4 3 70;82:0 �7>D;N@0=0 
 

5 3 �40?B5@ %52>D;N@0=0 

 

6 – �A?0@8B5;8  « �!���#-20/S» 8 « �!���#-20/I» 

$<E. 36. �4?<6>4 4A9EF9F<>4 6 <EC4D<F9?< 
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?0B@C1:5 70;82:8 8 A;820 0=5AB5B8:0, H:0;0 8A?0@8B5;O =0 <0:A8<0;L=>9 

>B<5B:5) 4> ?>;=>3> 8AG57=>25=8O 70?0E0.   

�!� �!��: !5 701C4LB5 70:@KBL ?0B@C1>: 70;82:8 8 A;820 0=5AB5B8:0 

?@>1:>9. 

(5) %?<6 4A9EF9F<>4 87 8A?0@8B5;O ?@>872>4OB 0=0;>38G=> 70;82:5 A 

?><>ILN H?@8F0. #@8 MB>< <>6=> =0:;>=8BL 8A?0@8B5;L 2 AB>@>=C 

C@>2=5<5@=>3> AB5:;0. "BA0AK209B5 0=5AB5B8: ?>:0 53> C@>25=L =5 

>?CAB8BLAO 4> 4=0. !5 1>;55 3 <; 0=5AB5B8:0 >AB05BAO 2 :0<5@5 8A?0@8B5;O 

?>A;5 A;820. %;59B5 8A?>;L7>20==K9 0=5AB5B8: 2 A>>B25BAB2CNI89 D;0:>=. 

�0:@>9B5 >1@0B=> ?0B@C1>: 70;82:8 8 A;820 ?@>1:>9. 

(6) �BAJ9AFD4J<S 4A9EF9F<>4. &@51C5<>5 7=0G5=85 H:0;K :>=F5=B@0F89 

CAB0=02;820NB =0?@>B82 >B<5B:8 =0 :@KH:5 8A?0@8B5;O.  +B>1K CB69DAGFP 
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