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l ' h e  r e s u l t s  o b t a i n e d  h a v e  b e e n  t e s t e d  a n d  c o n i i r * e

c o m m e r c i a l  p r a c t i c e .  ^

T h e  p a p e r s  e n d s  i n  c o n c l u s i o n s  a s  t o  t h e  new  m e t h o  

p i g s  s t u n n i n g  b y  m e a n s  o f  h i g h  f r e q u e n c y  c u r r e n t .
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allunions- forschungsinstitut der fleisch1/irtschaft 
U d S S R

zur frage der schweineanästhesierung vor der Schlachtung

Kand.Techn.Wis. I.G .Koledin 

Z U S A M M E N F A S S U N G

D ie  E r g e b n i s s e  d e r  A n w e n d u n g  d e s  e l e k t r i s c h e n  S t r o m e s  

R e h w e i n e b e t ä u b u n g  v o r  d e r  S c h l a o h t u n g  w e r d e n  im  v o r l i e g e n -  

fleh  V o r t r a g  b e s p r o c h e n .  D i e  V e r s u c h e  b e s t ä t i g e n ,  d a ß  d i e  o p t i -  

i'a:i-6h  K o n t a k t p u n k t e  d i e  S c h l ä f e n k n o c h e n  s i n d .  D i e  b e s t e n  R e ­

n a t e  e r g i b t  d a b e i  d e r  f r e q u e n t e  S t r o m .  D e r  W e c h s e l s t r o m  

6 r s o h i e d e n e r  F r e q u e n z  e r g i b t  a u c h  v e r s c h i e d e n e  E f f e k t i v i t ä t  

'>Sim S c h w e i n e b e t ä u b e n .  /Je  n i e d r i g e r  d i e  S t r o m f r e q u e n z ,  d e s t o _  

â S r k e r  d i e  R e i z u n g  d e s  T i e r e s  i s t ,  e s  t r i t t  d i e  I J u s k e l - _  

^ t r a k t u r  a u f ,  w e r d e n  d i e  G e w e b e z e r r e l ß u n g e n  u n d  B l u t u n g e n  

! j^ t b a r , s t e i g t  d e r  p H - W e r t  d e s  F l e i s c h e s .  M i t  d s r  S t e i g e r u n g  

^er  F r e q u e n z  w i r d  d i e  r e i z e n d e  W i r k u n g  d e s  S t r o m e s  a u f  d a s  

l i e r  s c h w ä c h e r .  J e d o c h  b e w i r k t  d e r  h o c h f r e q u e n t e  S t r o m  a u c h  

k e l l l e A n ä s t h e s i e .  D i e  o p t i m a l e  S t r o m f r e q u e n z  b e i m  S c h w e l n e b e -  

^Shhe n  i s t  m i t  2 4 0 0 - 3 0 0 0  Hz f e s t g e s e t z t .

E i n e  t i e f e  N a r k o s e  w i r d  b e i m  S c h w e i n  b e i  2 5 0  -  3 0 0  v  , 

^ ° °  -  3 0 0 0  H z ,  1 , 0  -  2 , 5  A w ä h r e n d  1 0 - 1 2  S e k  e r r e i c h t .

N a c h  d e r  S c h l a c h t u n g  w i r d  e i n e  g u t e  E n t b l u t u n g  g e w ä h r -  

t e i s t e t  ( 4 , 2  -  4 , 5 #  B l u t  zum  L e b e n d g e w i c h t ) .  D i e  S c h w e i n e -  

^ P e r  u n d  p a r e n c h y m a t ö s e n  O r g a n e  w e i s e n  k e i n e  B l u t u n g e n  a u f ,
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d e r  p H - W e r t  d e s  S c h w e i n e f l e i s c h e s  e r r e i c h t  2 4  Stunden na<3 
d e r  S c h l a c h t u n g  u n d  K ü h l u n g  b e i  + 4°C  5 , 9  -  6 , 1 .

Die Ergebnisse sind un ter den B etriebsverhältn issen  ße'  
p rü f t worden.

Am E n d e  w e r d e n  S c h l u ß f o l g e r u n g e n  i n  b e z u g  a u f  d i e  neU 

e n t w i c k e l t e  M e t h o d e  d e r  S c h w e i n e a n ä s t h e s i e r u n g  m i t  f r e q u e n t e ®  

S t r o m  d a r g e l e g t .
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BcecoK>3Hbiñ HayqHO-HCCJienoBaTenbCKHÜ HHCTHTyT 
MHCHOÔ npOMblIUJieHHOCTH. CC CP

K B o n p o c y  O nPE A Y EO ftH O M  ÀH ECTE3HPO BAHH H
CBHHEft

KaHfl.TexH.HayK H.r.KoneflUH

c«fl6 t “auPa*eHHH 2 5 0 -3 0 0  b , nacTOTe 2400-3ÜUU ru h 
^°CTarg Ka * >0-2,5  a h npH lO-12-ceKyHflHOM B03fleftcTBHH 

^OCneGTCa rn y 6°KHñ HapKOS CBHHeÜ.
^O bjih 3 q6oh CBHHeñ oöecneHHBaeTca xopom ee o 6 e c -  

Tym (4 ,2 -4 ,5 7 0  kpobh k xcHBOMy Becy jkhbot-  
^fcfliOTc0 T^Wax H napeHXHMaT03Hbix opraHax He oÓHapy- 

a KPOBOH3flHHHHH, a pH CBHHHHbl H6pe3 24 HñCB

A H H O T A U H E

I
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nocjie yßoH h oxM *aeH H H  ee npn TeM nepaType nJV°c 
flocTH raeT 5 ,9 - 6 ,1 .

riojiyneHUbie pe3ynbTaTbi npoBepeHbi b npoH3 BOflcTBeI< 
HblX yCaOBHHX H nOflTBep>KfleHbI.

B 3aK;iiOHeHHe nox/iana aaioTCH BbiBOflbi no pa3pa6°Tâ
HOMy ho bo m  y MeTony aHecTe3HpoBaHHH CBHHeñ tokoM n° 
B b i m e H H O Ä  H a C T O T b I .
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®ceC0K)3Hblñ HayHHO-HCCJieflOBaTejIbCKHH HHCTHTyT 
MaCHOñ npoMbjuiaeHHOCTH. CCCP

K B°npocy o nPEAyBoñHOM ahecte3hpobahhh
CBHHEH

KaHfl.TexH.HayK H.r.KoneflHH

í l
3ar

^  oSecneneH H a HacejieHHa SHOJioniHecKH H anSonee 
8aaaH6HHIbIM H BRy CHbIM M« COM h MaconpoflyKTaMH TeCHO 

Tyu¡ n  c TexHOflorHeH y6oa CKOTa h pa3flejiKoft mhchmx 
Hoe PH 3T°M o co 6 o  Ba>KHoe 3HaneHne HMeeT n p en y S o ñ -

y  e C T e 3 H p O B a H H e  X U IB O T H blX .

tIíia«eHTbIBaa B a * « o c T b  3Toro B o n p o c a ,  h b m h  b  ih h p o k o m  
Aae (>  5bIJ1H np o B e fleH b i  HccneflO BaHH a n o  n p e a y S o ñ H O M y  
AegCT HP ° B aHHio cBHHeñ sneKTpHHecKHM  t o k o m . H 3 yneH H e
3aa0  Ha 3 í I e KTpOTOKa Ha JKHBOTHblft O p r 3 HH3 M TeCHO CB8 -  
Psjjj C 3 í I e KTponpoBOflHOCTbio e r o  TKaHeft.  Bbin n poB efleH  
Uta ITHb,x  H3 MepeHHH sneKTponpoBOflHOCTH TKaHeft c b h -  

n P °nycK aH H H  TOKa M exífly  oTflenbHbiMH aH aTO M ii-
TOHKaMH.Q

OfleKTponpOBOflHOCTH TKaHeft B OpraHH3Me 
tI°lviomn CBHHbH npoH3BOflHflOCb nepeMeHHbiM tokom npw

MaKCHManbHbiM Hanpa*eHHeM  
S T oro  HaKnaflbiBanH flBa KOHTaKTa b pa3Hbix

Ao in M°CTHKa y  HTCTOHa C
íf, u B* Una 
0lJKax

^Aaci, aHaTOMHtiecKHX a a cT eñ , Mewfly kotopm m h  o n p e n e -  
?Hafleii^3'aeKTP0n p oBoflHocTfa. n p n  3 tom  OMHHecKoe c o n p o -  

e °n p eae fla f lo cb  no t()OpMyfle
% * Ti Jooo _

' X"
X , rn e  fí -  OMnnecKoe conpoTHBneHne 

b OMax;

J í  -  nonoxceHHe nepeK m onaT e- 
na;

X -  HHcno aeneHHñ Ha iuxane ,

1 0 ?

1000 KOHCTaHTa.
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Pe3yjibTaTbi noKa3biBaK)T, h t o  pemaiomyio ponb b n°^a ' 
H e H H H  n p e a y ö o H H o r o  H a p K 0 3 a  C B H H e i i  H M e e T  Bbiôop Me f 
H a n o j K e H H H  K O H T a K T O B .  3 t h  p e 3 y j i b T a T b i  n o f l T B e p * ^ 3

H a m e  n p e x c H e e  3 a i c / n o H e H H e  

HeHHe OTflenoB ronoBHoro

rflO'*
O T O M ,  H T O  B p e M e H H O e  B bI 

M 0 3 r a  H »  n o n n v r a  0 H6 p------- ----------- ------- ------- --------  -  -  nepByio - - T
öojibiuHX n o a y m a p H ñ  h 3  c<})epbi f l e a T e j i b H O C T H  H e  B b i 3 bI |( 

H e o ö p a T H M b i x  n a p a j i H H e H  * H 3 H e H H b i x  u e H T p o B  o p r a H H 3lv,^ (I 

H T O  A O C T H T H y T b  x o p o m n x  p e 3 y j I b T a T O B  M O M H O  T O n b K O  ^  
p a c n o n o j K e H H H  K O H T a K T O B  H a  r o j i o B e  a H e c T e 3 H p y eM  

JK H B O T H O rO .  r i p H H e M ,  K 8 K  B b lH C H H A O C b ,  B 3 3 H M H O e  P a C °  

* e H H e  f l B y x  k o h t 8 k t o b  H a  r o n O B e  T p e ß y e T  o 6 H3 a T e f l b  

HX H 3 X O )K f le H H f l  B p 3 3 H b I X  T O H K 3 X  T O H O B b l  C 3 a X B 3 T 0 M 

n a c T H  p a c n o j i o ) K e H H H  r o n o B H o r o  M 0 3 r a ,  T . e .  B o o ö p a ^ a 3 

n p s i M b i e  j iH H H H ,  n p o B e n e H H b i e  o t  o a h o t o  K O H T a x T a  K ^  

M y ,  a o j p K H b i  3 a x B a T b i B a T b  S o H b m n e  n o j i y m a p n a  r o n ° B

M 0 3 r a ,

i l p H  T â K O M  p â C n O J IO > K e H H H  K O H T a K T O B  T O K  B C ^ F ^  

H a H M e H b m e e  O M H n e c K o e  c o n p o T H B n e H H e  h  n p o x o A H T  r  0 

H b iM  o 6 p a 3 0 M  H e p e 3  o S n a c T b  p a c n o j io > K e H H H  r o n ° B 

M 0 3 r a „  B b i J i o  6 b i  ö o j i b m o i i  o u i h S k o ö  a o n y c i c a T b ,  ^ T 0  

Ö H T e M n o p a n b H O M  p a c n o n o > K e H H H  k o h t 3 k t o b  n p o x o # P e  « 

T O K a  C T p o r o  o r p a H H H H B a e T c a  T e M H  . y a a c T K a M H  T K  c 

K O T o p b ie  p a c n o n o > K e H b i  M e > K a y  h h m h .  T o k  n p o x o f l H T  ^ 0 

A p y r n x  a a c T a x  o p r a H H 3 M a  j k h b o t h o t o , h o  k  o i i ü ' i e  

a j i e K T p H H e c T B a ,  n p o x o a a m e r o  b  e A H H H u y  B p e M e H H  B  

n e j i b H b i x  a H a T O M H n e c K H x  y n a c T K a x ,  n o c T e n e H H O  c h h # 3 ^ ,  

c h , n o  M e p e  y n a n e H H H  o t  n p H M o i i ,  c o e A H H H io m e H  K O H T î ^ t , '  

3 t o  H B n e H H e  H a ô n i o A a n o c b  h 3 m h  b  n o A a B A H io ia e M  J  

m H H C T B e  n p o B e n e H H b i x  o n b iT O B .  H a n p H M e p ,  b o  B c e x  ° n b  ^ J  

c  p a c n o n o x t e H H e M  o a h o t o  K O H T a x T a  b  o ô n a c T H  s a T b i J 1 , 

H o r o  r p e Ô H H ,  a  B T o p o r o  -  H a  x o n b i T a x  K O H e n H O C T o f i> ^  

B K J I IO H e H H H  T O K a  A O C T a T O H H O T O  H a n p s m e H H H  « K E O T K O 3  J 

M e A n e H H O  n a a a n o  c  H a n a a a e M  c h a b h e i i m e r o  T e T a H y c a  , 

K O H e H H O C T e ñ  h  o c o 6 e H H O  T o i l  n a p b i  K O n e a n o c T e ñ ,  a a  K°ctf'■A?
p y i o  6 b i n  H a n O / K e H  K O H T â K T ,  H o  O A H O B p e M e u H O  t o ü  * e  

T e T a H y c  H a c T y n a n  h  b  M b i m u a x  m e n ,  a  H H o r n a  h  T y n o 0 l i  

e C A H  B T o p o H  a n e K T p o n  n o A K a r o n a a n  k  3 3 A H H M  K O H e M H o C 1* x 

Il p H  3 T O M  n o c a e  B K a r o a e H H a  t o k & M b i m u b i  r o n O B b i  6
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n°aBn

‘flQíiHCb nocTeneHHO. B nepBbie ceKyHHbi y hchbothoto 
HJiHCb jKeBaTenbHbie HBHJKeHHH, npoxcaHHe BeK, 3areM

/ O%

m* b >KeBare/Ifc>Hbie Mbil/tvfcíriiiii, Mjjumannc X3C7A.) *^***^*~ 

^̂ POKO OTKpbIBanCfl pOT, H TOílbKO Hepe3 7 -1 0  CeK. Mbinuibl 
ro,iOBbi nepexoflaaH b TeraHHHecKoe cocTOHHHe. A saaorna-  
fib'6 HBneHHa Ha6aK)flanHCb h npn npoBepKe a^eKTHBHOCTH 

ŝüctbhh Tona, Koma KOHfaKTbi pacnonaraancb Mexay 06-  
ÍIacTbio kophh yxa ( nraa) h 3aflHeft Horoñ, 3 aKpenaeHHOñ 
118 noflaecHOM nyTH, Han Mentfly nepeflHHM BxoxiHbiM OTBep—

rpyflHOñ KaeTKH (ra e  KOHTaKTOM cayan a  hohc) hCTHeM ____ _ ^ ^ x.
aaAHeñ Horoñ, 3 aKpenaeHHoñ Ha noaBecHOM nyTH.

ftpH pacnoaoHceHHH KOHTaKTOB BHe roaoBbi HeMenaeHHoro 
^■KnioHeHHH neaTeabHOCTH roaoB noro M03ra He HacTynaeT, 
Q 116X1 CBHneTeabCTByeT HeMeaaeHHbiñ BH3r CBHHeñ n ocae  

*THsl c HHX KOHTaKTOB.
0 Mepe ynaaeHHa ot BOo6pa*aeMOH npHMOñ h h h h h, 

°BeaeHHOH MeKfly KOHTamMH, Haao>KeHHbiMH Ha OTaeab- 
e SHaTOMHHecKHe tohkh HíHBOTHoro, sto ocaafíaeHHe 

T ^QT AOCTHrHyTb CTOab 6oabUIOH BeaHHHHbl (’npn 3HaHH- 
B ílbIi0Xl ynaaeHHH o 6ohx KOHTaKTOB ot roaoBbj^ hto He 
a IatlBaeT HHKaKoro HapK0 3a y *HBOTHoro. OTcyTCTBHe «e 
 ̂ HTHbix (JjyHKHHÜ opraHH3 Ma «HBOTHOro bo BpeMH npo- 

fleHHa nepe3 Hero Tona b sth x cnynaax o6bHCHaeTca*10 j
CBH3ojí

^«3:0 ü c l  W  i W I Y C 1 D  C7 X KXyv v,<ij ~  ~     

noTepeñ co3HanHH, a ToabKO napaannoM roaocoBbix 
^ s 3°k i TeTaHycoM cxeaeTHoñ MycKyaaTypw h npyrHMH 
na5T°Pa M H BTopHHHoro nopaana. 3 t o  nonTBep>KnaeTCH h 
^  JII°fleH0HMH nioneñ Ha coScTBeHHoñ npaKTHKe; /Inua,
B TPaflaBmne o t  saeKTpoTpaBM 6e3 CMepTeabHbix h c x o h o b , 

^SBiuHeca b saeKTpHnecKyio uenb t o h k 3 m h  CBoero Teaa, 
HH*e roaoBbi, Kan npaBHao, npn npoxoxc- 

^ tIePe3 HHX Tona He TepaaH co3HanHa, omymaaH My- 
60a H, HO KpHKHyTb HaH OTTOaKHyTbCH OT npO- 

BCeíjHK°B Tona He m o t jih H3-3a cyaopoacHoro coKpameHHH 
x0)K M y°KyaaTypbi Teaa. H a o 6opoT, b o  Bcex caynaax npo- 
n Toica Bbirne 60 b nepe3 roaOBy Bceraa Ha6aio-

i,w HeMenaeHHoe BbiKmoaeHHe co3naHHH.
°ribi * 5HTeMnopaabHOM pacnoao>KeHHH k o h t 3k t o b  b HauiHx 
Hv o, ^n°CTaBneno CBbiuie 550 onbiTOB) 3a BpeMH npo- 

a Toxa He Ha6aionaaocb h h  oaHoro caynaH co

9



CMepTeJIbHHM HCXOflOM.
n PH PâCnOJIOJKeHH H  KO HTaKTO B, fla>Ke OflHOTO H3 HHXi 30 

n p e a e jia M H  o ö a a c T H  r o a o B b i,  H e o6x o n H M o r o  H a p R o a a  B 

H au iH x o n b iT a x  H H K o rn a  He n o n y a a n o c b .  Bo B c e x  9TlI)C 

c a y a a n x  K O H C T a T H p o B a a n  aHÖ o C M e p T e a b H b if i H c x o fli  

H e n o cT a T O H H O e  o r a y m e H H e  ä h b o t h o t o . T o k , h p o x o n fl Bfl0/Ib 
B c e r o  T e a a  h  3a M b iK a a c b  o t  o a h o h  n a p b i KO HeaHO CTeÄ a ° 
a p y r o f i,  B b i3b iB a e T  » a c T o a b K O  C H a b H y io  K O H T p a x T y p y  m m ® 11' 

h t o  BO M H o rH x  c a y a a s ix  n o a y a a io T c a  p a 3p b iB b i M bium , n e p e"  

aO M bl n 03B0H0HHHKa H B H y T p H M b im e H H b ie  KpO BO H3aHflHHfl-

B p e 3y a b T a T e  H C c a e n o B a H H ñ  r o a O B H O r o  M 0 3 r a  cbBBB̂ < 
n o f lB e p r a B u iH x c H  3a e K T p o H a p K 03y , n p H x o flH M  k  s a K a io a e n H 10’ 1 
HTO (j)yHKUHH TOaOBHOTO M03r a  y  nO flO nb ITH bIX  )KHBOTHblX^ 

B b iK a ro a a a H C b  c  H a c T y n a e H H e M  a H eM H H  r o a o B H o r o  M o3ra>  

K O T o p a a  c o x p a H H a a c b  H e x o T o p o e  B p e M a  ( b  c p e flH e M  2̂  

c e K . )  h  n o c a e  B b iK aro aeH H si T o x a .  C a e n y e T  O T M eT H T b , ^  
H o p M a a b H b ie  (JjyHKUHH r o a o B H o r o  M03r a  n e  B O ccT a H a B JiH ' 

B a a n c b  n o c a e  H C H e3H0BeHHH aH eM H H  h , x a x  n p a B H a o ,  

n o c a e  n o s iB a e n H a  r n n e p e M H H  b  n e p n ^ e p H H H b ix  y a a c T R 3 * 
o p r a H H 3M a .

B  C T a n H H  p a c n iH p e H H H  n e p n cjjep H H ecK O H  a a c T H  xpoB eH O 3 '  
H bix c o c y n o B ,  H yxiH O  n o a a r a T b ,  h  n p o H c x o n s r r  ToaeHHi>ie 

KpOBOH3aHHHHH H O TeH H O CTb TOaOBHOTO M03r a ,  KOTOpfli5 
C H C T e M a T H H e c K H  o 6n a p y > K H B a a a c b  n p n  e r o  o c M O T p e .

Kax n o x a 3a a H  o n b iT b i,  n p n  3a e K T p o H a p K 03e  C BH H eñ r a R ^ ®  

H r p a e T  c y m e c T B e n n y io  p o a b  x a p a x T e p  t o k 5. nocTO flH H b'®  

t o k  O K a3a a c a  a n a  3t h x  n e a e ñ  H e n p u e M a e M b iM . rio c T O flH H blii 

n y a b c u p y io ff lH ñ  t o k  B b i3b íB a e T  H a p K03 y  C BH H eñ c  o t h o c IÍ"  

T e a b H O  x o p o u iH M H  p e 3y a b T 3T a M H  n p H  a a c T O T e  H M n y n bc°0 . 

145 b  c e K y H n y ;  n a n T e a b H O C T b  n a y 3bi 0,0069 c e x . ,  i l
T e a b H O C T b  H M n y a b c a  0,004 c e K .

H e p e M e u H b iH  t o k  c  p a 3aH H H ofi a a c T O T o ii  n a e T  p a a / in ^ n y10 
3<Î>4>eKTHBHOCTb n p H  H3p K03e  C B H H eH . O cO Ô eH H O  

p eaK U H H  CO C T o p o H b i o p r a i iH 3M a H a ä a io a a e T c n  n p »  n P ° "  

n y cK a H H H  a e p e 3 H e r o  r o u a  a a c T O T o ii  n o  200 r n : c n a b Hfliî 

K O H T p a K T y p a  M blIUU, p a 3p bIB bI T K a H e H , KpO BO H 3aH flH K* " 
n o a y a e H H e  CBHHHHbi c  n o B b im e H H b iM  p H . 3 th  oTpHnaTea*’" 
H bie HBaeHHH n o c T e n e H H O  y M e H b in a io T c a  c  y B e a K H e flH eîkl
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^CToTbi TOKa, nponycKaeMoro aepe3 opraHH3M. Hanpimep, 
nPH 
Pe3Ko 
«O

fleñcTBHH TOKa 600 ru y CBUHeii He Haöjiiofläjiocb
Bbipa>KeHiioro TeTaHyca CKeneTHOH MycKynaTypu, 

npii 3TOM eme coxpaHanca pan OTpHuaTenbHbix nocneA- 
_ ToneHHbie KpoBOH3nnaHHa Ha uinHKe h napeHXHMa-

3tlt>ix opraHax, noBbimeHHe pH CBHHHHbi no 6 ,3 . 
npHMeHeHHe nepeMeHHoro TOKa c öonee bhcokoh hbcto-  

T°ö ynyamaao peaynbTaTbi 3/ieKTpoHapK03a CBHHeii. Ohth-  
^aHbHaa nacTOTa npa ncnbiTaHHax oKa3anacb 2400-3000  

^PHMeHeHHe TaKOH HaCTOTbJ TOKa 3HaHHTenbHO CHH3HHO
°6bi
Kas

'iHbift noKa3 aTenb pH cbhhhhh ao 6 ,9-6 ,1 . Ha mnHKe, 
npaBHno, OTcyTCTBOBanH ToneHHbie kpoboh3jihhhhh, h 

^0jibKo b OTnenbHbix cnynaax oÖHapyxtHBanHCb eABa 3a- 
ei,1bie rieTexHH Ha nerKiix. ToneHHbie kpoboh3hhhhhh Ha 

^ r Kax oÔHapyx<HBajTHCb b öonbiiiHHCTBe cjiynaeB y >khbot-  
°'x, CTpanaiomHx Ty6epKyne30M, nyMOii, poweñ hah TonbKO 

^  nepeHGcmKx sth 3 a 6oneBaHHa h naxonaimixcs b toh 
HHOft CTaflHH BbI3flOpOB.neHHH.

ePeMeHHbiH TOK nacTOToii 17500 ru  h B b irn e  He Bbi3bi— 
«apK03a y CBHHeñ.

3n PHMeHeHHe TOKa noBbimeHHOH nacTOTbi nopaAKa 2400- 
H Ana nonyaeHHa npeayöoHHoro HapK03a cbhhoh
B eeT TaKwe npeHMymecTBO (no cpaBHenHio c ApyrnMH 

tokob) h no CBOeft MeHbmeñ onacHOCTii Ana o6- 
y>KHBaK)mero nepcoHana.

Pk nojiyaeHHH npeAyöoiiHoro HapK03a y CBHHeft cyiiie- 
0K r HHyi°  p o « f  urpaeT HanpaxœHHe h ennä T O K a ,  npony- 

|-ro¡íeKl° r° aepe3 opraHH3M » hbothoto. Ha a nepeMeHHoro 
HO * HacTOTOH 50-300 ru TpeöyeTca Hanpa>KeHHe ne MeHee 
Fjj B> a flaa ßonee bmcokux nacTOT, HanpiiMep 2400-3000 
B. 'p.MllHlIManBHoe HanpasieHHe TOKa yBeniiHHBaeTra ao 120

->0Aee TOKa B b I3 b IB a K )T  HeCTOliKHHHapK nH3KHe Hanpaatenna
Hien03 COBCeM ero  He BbiabiBaioT. noBbimeHHe Hanpa-
CTo5 a T°Ka, nponycicaeM oro n ep e3  «HBOTHOe, yBeniiHHBaeT 
Aa>KHK0CTb HaPK03a; Taxoe nanpaxtenne He CMepTenbuo 
np0 ° 300 b ( hbmh npoBepeHO ao 350 b ) eenn  tok 

On CKaeTc3 TOAbKO n ep e3  roaoBy ähbothoto .
IT H biM  n y T e M  H 3 M H  n o A O Ö p a H b i  o n T H M a a b H b i e  H a n p a -
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I

xceHHa, yflO BjieTBoparom H e Tpe6oB aH H aM  n o n yae H H a c t o ü k O' 
r o  H a p x o 3 a  h He Bbi3biBaiom H e 3 H a a H T e n b H o ro  cHH?Ke fIIÍÍ ! 
K a n e cT B a  c b h h h h b i. U n a  n e p e M e H H o ro  TOKa n acTO Tofl 2 4 0 0 ' 
3000 r u  on T H M anbH oe H an p jm e H H e  c o c T a B n a e T  250-300 ®> 
a  a n a  n y n b C H p y io m e ro  -  100-110 b . í lp n a e M  yKa3aHHí>>e 
HaMH onTH M a/ibH bie HanpgjKeHHH M o ry T  6b iT b b 3 HaaHTeflH' 
Hoá c re n e H H  CHHHceHbi b 3 8 b h c h m o c t h  o t  ycnoB H ñ T or° ! 
a n a  h h o t o  M acoKO M SHHaTa, ho He HHHce MHHHMaflbHbI* 
n penenO B , KO Topbie h 3 m h  yK a3aH b i Bbim e.

C a n a  T o n a ,  n p o x o a a ra e ro  n e p e a  o p ra H H 3 M  jk h b o t h o r o ,  I

n P v ' ' aH0M H TOM Hanpa>KeHHH n o n a B a e M o ro  t o k 3  onpe' | ]  [ 
n e n a e T c a  p a 3 M e p o M  O M HHecKoro con poT H B n eH H a y  jkhbot '  
h o t o . 3 t o  conpoT H B JieH H e n p o n y cK a e M O M y T o n y  3 a a H a T e n b"  ' 
ho  K o n e S jie T c a  y  Raxcnofi CBHHbH. O flHa Ko HSMepeHHe c 5 
T o n a HeoSxonHM O n n a  KOHTpona 3 a  n p o u e c c o M  a a e c t e ^ '  

poBaHHH. n p H  SHTeM nopaabHO M  p acnonoiK eH H H  KOHTaRToe < 
n poxojK aeH H e x o Ka aacTO TOñ 2 4 0 0 - 3 0 0 0  r u  a  H an p a* eH 0 e M M 
2 5 0  b  n p a  c a ñ e  r o a a  o t  1 ,0  a  no 2 ,5  a Hane>KHO o 6 e c n e ' >, 

HHBaeT noH yaeH H e C T o fiK o ro  H apK0 3 a .

B p e M a , H eo 6xo flH M o e a n a  npoxoiK neH H H  t o k b  a e p e a  ° P "  J 
raH H 3M  CBHHbH h n o n yae H H a H a p K 0 3 a , aaBHCHT o t  k h AH00"  ¡ 0 
a y a a b H b ix  ocoSeH H O CTeñ *HBOTHo r o ,  h o , Ka K npaBHflO, o í ! °  k 

paBHO 3 -1 0  c e x .  BKaiOHeHHe T o n a  Ha 6 o a e e  n n a r e n b t í ^  '‘l 
cp o K  b  n p e a e a a x  He 6 o a e e  2 -3  m h h . ,  x o t h  h ó e a o n a c * 0 f|
a a a  jkh3 h h  j k h b o t h o t o , ho 3HanHTeabHO  y x y a m a e T  a a a a ^ '  ^
BO CBHHHHbi (noH B JieH H e n e T e x n ií a  noBbim eHHe pH)- 110"  í(:
aTO M y B p aa j ih  a e a e c o o 6 p a 3 H O  yB enH H H B aTb cpoK B b if le P ^ 11 
3 H e c T e 3 H p y e M b ix  CBHHefl n o a  t o k o m  6 o n e e  10 c e x .

O M H aecK oe con poT H B aeH H e o p r a HH3 Ma c b h h b h  n p o x ° * ' j  ^ 
aeiiH K) TOKa, KaK s t o  6 bino o n p e a e n e n o  b  n a n a n e  p a 6 ? * *  J  J¡ 
3aBHCHT OT MHOTHX HHaHBHayanbHblX OCo6eHHOCTeá ,
f lo r o  JKHBOTHoro, npeflBapH TenbH O  ycTaH O BH Tb a o r o p ^ e  P ] 

tfCHOBHHX npO H3BO aCTBa H eB03M 0 JKHO. i ^

O M H aecK o e  con poT H B aeH H e o p r a HH3M a 3 HaaH T enbH 0  cH0'  
xcae T ca e c n n  iKHBOTHOe O T aoxH yno h H a x o a H T c a  b  cn o K 0® ' 
h o m  c o c t o h h h h . F IoB T opH oe n p o n y cK a H H e  TOKa 3 H a a a T e ^ b i i  ^  

yBenHHHBaeT O M H aecKoe con poT H B aeH H e o p ra H H 3 Ma. 
nonyHeHHa H a p K 0 3 a  c b h h b h , y x e  n o a B e p ra B u ie ñ c a  flO 9T° r  5
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H ctbhio

- aeMo
T o n a , npH xoA im ocb yBejiHHHBaTb c a n y  n p o -  

ro  T ona  3 a  c n eT  noBbimeHHa H anpaw eH H a Ha 5 0 -  
3acnp0THB p a H e e  npH M eH aB ineroca  TOKa.

C n ^ * H B a e T  B H H M ä H H a  H a Ö H H D f l a B f f l e e c a  H 3 M e H e H H e  o m h -  '-Koro
H0jIJo c o n p o T H B J ie H H a  o p r a H H 3 M a :  b  H e 3 H a H H T e n b H y io  

0«,6  n e PBOÜ C e K y H A b I  T O K  n p O X O A H T  H e p e 3  Ä H B O T H O e  n p H  

O w  H e 6 o a b lH O M  O M H H e C K O M  C O n p O T H B J ie H H H , 3 3 T e M  H e ­

li H b IM  C K 3 H K O M  C O n p O T H B J ie H H e  Ö b IC T p O  B 0 3 p a C T £ e T  

“ )̂> K H B a e T CH n O C T O H H H O  H a  3 T O M  y p O B H e  f lO  K O H U a . 

^  M  9 T O  6 o n e e  p e 3 K O  C K 3 3 b J B a e T c a  n p n  n p o x o x f l e H H H  

T ' I e P e a  BCK> f l j iH H y  o p r a H H 3 M a ,  n o H T H  H e 3 3 M e T H O  n p a  

s c T „ r : “ ? “  p a c n o j io a t e H H H  K O H T a x T O B  h  c o B c e M  H e  

0 ^  f lH T  y  o ß e c K p o B J ie H H O r o  h í h b o t h o t o .  Y B e j iH H e H H e  

C6° Ö c C K O r °  conPOTHBJieHHi!» K a K  M M  H a ß a io n a e M  b  o n b i T a x ,  
6HH0 T O n fa KO J K H B O M y  O p r a H H 3 M y .  Mbl O T H O C H M  3 T O  

Ü6pe  3 0  C H 6 T  H e p B H b IX  C T B O J IO B  H H M e H H O  B  M e C T ä X

t> M H e n H H O B O ö  o ö o h o h k h , H 3 3 b iB a e M b ix  n e p e x B a -  

Cile « 0  a i I B b e * B o j Ib l l lH H C T B O  n p e > K H H X  H C O B p e M e H H b IX  H C -  

; Hoj,q e a e ñ  c H H T a e T  n j i a 3 M a T H H e c K y io  M e M Ö p a H y  H e p B — 

0 |^ a B O iI° K H a  n o n a p H 3 y e M O 0  o ö o h o h k o ü , k  K O T o p o f i  s a x o H  

^ 6lk,6 p a  6r° nPOCTeñuieñ 4>°PMe H e n p H M e H H M ,  0 6 m h h o  3 T y  
ftpn H a a e n a io T  o c o S m m  c b o ö c t b o m , a  h m c h h o  -

^P e cc  y C K a H H H  a e p e 3  H e e  s a e K T p H H e c K o r o  T o x a  n p o -  

Has, H o  H a p a c T a e T  s j i e K T p o f l B H Ä y m a a  C H j ia ,  a e f i c T B y i o -  

”0 ^ P ° T H B o n o a o > K H O M  H a n p a B / ie n H H ,  h , c j i e a o B a T e / ib H O ,  

^ ^ S p a H b  n ^ 0 x o > K i:ie H 1 IH  T O K a  H 3 M e H a e T c a  c o n p o T h b j i e H n e  

B g

‘CTOaHHeniOIIeHHe CHHTaeM HeOÖXOflHMblM paCCMOTpeTb 
To °PraH H 3M a CBHHbH n p a  npoxo>KfleHHH n e p e 3  

aa ^ p o n y c K a a  TOK n e p e 3  tohobhoö  M 0 3 r h a p e n -
t :

0 J"\Q
Ha a e a TeabH OC Tb, m m  oflHOBpeMeHHO B 03fleftcTB yeM

^  f l p V T ' T ï v  ____

^ ° H a r a e  '  a b Ix a H H H » * e n e 3  B H y T p e H H e f l  c e x p e u H H  h  n p .  
^ 6H T ef l . h t o  o 6 m h h o  H a ö a K i f l a i o f f l e e c H  T o p M o a c e H H e

B b i3  TH  c e p f l n a  b  n e p B b ie  c e K y H f lb i  n p o x o x c a e i iH a  

0 ii«n ta  1 B a e T c a  p a 3 f l p a * e H H e M  ö n y a c f l a i o m e r o  H e p B a .

9 a B f t B a e x c ^ a i l a  ^ b IC T P °  o c a a ö e B a io T ,  h  a e p e 3  3 - 5  c e x .
T a x H K a p f lH H .  K  3 T O M y  B p e M e H H  H a c T y n a e T

Co,Cy a a c ~  ^ P y r 0 X Ba>K HbIX >K H 3H eH H bIX  H e H T p O B  -  c e p a e a H O -
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p e 3 K O  B b i p a H c e H H a a  S H e M H s i  B C n e a c T B H e  c y x c e H H H  Kp0 0 ^ 

H O C H bIX  C O C y f l O B ,  B  T O M  H H C n e ,  B H f lH M O , H KOpOHHP0b  ^ 

H T O  B e n e r  k  H a p y m e H H i o  n i r r a H H H  c e p a e n H b i x  MW0111 

n a ^ b H e f i i u e M y  hx o c n a ö n e H H i o .  0 /  ^

C n e a y e T  O T M e T H T b ,  h t o  n p n  n p o B e a e H H H  o n b iT O B  

y c T a H O B H J i H  H e K O T o p y r o  n o c n e f l O B ä T e n b H O C T b  b  c o K P aU1flji 

HHHX M b lU ie H H O H  T K 8 H H  n O A  f l e Ö C T B H e M  T O K 3 .  C&eIie^  
M y c K y n a T y p a  H e M e a n e H H O  B K m o n a a a c b  b  n p o u e c c  c0iip„,

c™ “
i §

meHHsr noa BaaaHHeM yKaaaimoro pa3apa>KeHHa.
MOiKeHHH aeaT eabH O C T b cepzuxa BCTynaeT b c i w  « 
neTaHHa n a a ib  c n y c T a  3 - 5  ceK . n o c n e  H an an a  p e i c 'r®i 
T oxa Ha acHBOTHoe, T .e .  noHTH OAHOBpeMeHHO c  b030 
BeHHeM o 6 m e a  aHeMHH kojkh h c n a 3 a c T b ix  o ö o noneK . ^  
BbiKnioneHHa T o x a  npHBeAeHHaa nocneaoB aT enbH O C T b ra 
c o 6 m o a a n a c b :  C K eneT H ue Mbimubi H eM eaneH iio p acc flfl ^  
nHCb, c e p a e n H b ie  Mbimubi y c a n a B a n a  cboio  pa6oT y 0eP 0 
5 - 1 0  c e K ., a  cocyaocyiK H B aiom H e -  p a c c n a ö n a n a c b  T° ^  
n e p e 3  1 5 -2 0  c e K ., T .e .  5 - 1 0  ceK . r a a a K a e  Mbimubi 
KpOBeHOCHbie c o c y n b i b  cyateHHOM c o c T o a a a a  npH B° 3° ^ a  
BHBHieäca A eaT enbuocT H  c p e a a a .  B s t o t  n e p a o p  pce 0g 
oSH apyjK H Banocb noB bim eH iioe KpOBHHoe aaB n eH ae , K° T L i  
n e p e 3  1 m h h . o ö h h h o  a o c T H ra n o  ö o n e e  2 0 0  m m .  Ciie^eq- 
n o n a ra T b , hto  hm ghho  b  s t o t  r re p a o a  o ö p a 3y eT ca  
Hoe KpOBOH3HHSHHe B TK3HHX Opr3H H 3M a. XoTH He 00 
HeHa B03M0JKH0CTb B03HHKH0BeHHH TOHeHHbIX KpOB°03 ej), 
HHÖ H B MOMeHT KHOHHHeCKHX ABHIKeHHfi KOHeH0° 3 ^  
K o ra a  xpoB aH oe aaB aeH H e a o c T n ra e T  M aKCHM aab»oro ^  
aHHeHHa. Bce s t h  aB n eH aa  nM e»T  H a a ö o n e e  Bbip&*e fbi, 
(JjopMy n p a  aeficTBHH nepeM eH H oro  T o x a  HH3Kofi n a c 1" ^  
HecKoabKO MeHbuiyK) -  n p a  n y n b cap y io m eM  T oxe c  00 
t o ö  HMnyabcOB 145 b  ceK yH ay, aaHTeabHOCTbio 0 p̂i< 
0 ,0 0 6 9  c e x .  h aaHTeabHOCTbio H M nyabca 0 ,0 0 4  celC‘ 0a" 
aeflcTBHH n epeM eH H oro  T oxa  nacTO Toii 2 4 0 0 -3 0 0 0  rU 
npaiKeHHe cx eaeT H b ix  Mbima c a a 6 o  BbipaiaeHO, h  K P ^ p a ' 
aHHHHe h  a  Tyrnax h  napeHXHM aT03Hbix o p ra H a x , 0flK 
BHao, OTcyTCTBOBaao. ^

B H T ore npoB eaeH H bix sK cnepaM eH T anbH bix  paöoT  **0 
c a e a a T b  c n e a y io m a e  B biB oau .
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*• nepeM eHHbi» to k  2 4 0 0 -3 0 0 0  r n  a B n a e T c a  H a a ö o n e e
/ / /

* „ TUK. ¿¿‘tUU-OUW a u. -------------
HcTBeHHBiM cpeflCTBOM a n a  nonyneH H a n p e n y ß o iiH o ro  
PK° a a  CBHHeft, n o  cpaBHeHHio c  np y n iM H  BHflaMH t o k o b .

Hu * ^*®yc o HflHbifl to k  nacTOTOH 2 4 0 0 - 3 0 0 0  r n ,  Hanpa>Ke— 
6M 1 0 0 -2 0 0  B, a n n o n  0 ,6 - 1 ,5  a  n p n  ÖHTeMnopanbHOM
nOjioUKeHHH KOHTaKTOB BbI3bIBaeT B TeHeHHe 8 - 1 0  c e s .

3y5°KHñ HapK03 y  CBHHeñ.
B * n ° c n e  BbiKnioHGHHH TOKa o ö in a a  a H ecT e3 n u  o p ra n n 3 M a  

HHbH coxpaH aeTCH  b TeneHHe 2 - 5  m h h . ,  hto  B nom ie 
1  CTaToHHo ana npoB eneH H a n o cn eny io inH x  onepauH ii no  

^P aS o T K e CBHHeii,
§ * ^ 0P0lUHft H3PK03 MO*eT SbiTb no jiyneH  tojibko  n p n  

^eMnopanbHOM pacnonoxceHHH KOHTaKTOB.
^poxoxcneH H e tokb  n e p e 3  opraH H 3M  >khboh CBHHbH 

Ba 5«TeMnopanbHOM pacnonOKeHHH KOHTaKTOB He Bbi3bi- 
jjp^T ClvIePTenbH bix HCxoflOB e c m i s t o  B03neñcTB H e 6yneT  

^°«>KaTbCH He 6 o n e e  3 m h h .
. ÖHTeMnopanbHOM pacnonoxceH H H  KOHTaKTOB hc-  

pa a 'lai0TCa n epenoM bi no3BOHOHHHKa, T pyönaT b ix  KOCTeÄ, 
Aob^ 1,10̂ 1 MbIuieHHOH TKâHH h KpynHbix KpoBeHOCHbix c o c y -
Hec °  o6P a 30BaHHeM BHyTpHMbiineHHbix reMBTOM. K o n n -  
3HaTB0 TOtIeqHbIX KPOBOH3JIHHHHÖ HB TKHHHX OpraHH3M a
0 '’^ e J ib H o  coKpauxaeTCH, a  b  p a n e  c n y n a e B  ohh coB ceM

¡^TCTByiOT.
Ug C bhhhhb , nonyneH H aa ot  cBHHeñ, aH ecTe3HpoBaHHbix 
PH B nepeM eHHbiM  to k o m  b 2 4 0 0 —3 0 0 0  r n ,  HMeeT

c PenHeM 6 ,0 ,  T .e . nouTH paB H oe pH  cbhhhhm  ot 
^  6ft. 3a6HTbix 6 e 3  K a K o ro -n n 6 o  H apK 03a.
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