
I 

A.M. C ~ ~ o p o e ,  B. M. Kaaaua, A.  K .  Kpaciiblx, 
6.  fl. Capaiiqee 

MMnYflbCHAR CMCTEMA 



B p a 6 o ~ e  OnMCaHbl y 3 f l b l  M ~ f l y J l b c ~ o k  CMCTeMbl f lMY. Ee OCHOBHblM 

3neMeHTOM RBf lReTCR MOflYJlRTOP - r e H e p a T O p  BblCOKOBOJlbTHblX MM- 

n y n b c o e  y c K o p n o u e r o  H a n p R m e H u n ,  p a 3 p a 6 0 ~ a ~ ~ b t k  B ~ ~ y x  s a p u a H -  

T a x :  C B ~ I X O A H O ~  MOuHOCTbO 4,8 TBT M 7,s  ~ B T .  M O A Y ~ R T O P ~ I  BblnOI l -  

1 HeHbI C nPMMeHeHMeM H ~ ~ W H ~ ~ ( H ~ I X  3 B e H b e B  YCMneHMR M ~ n y J l b ~ H o f i  MOu-  

1 HOCTM n y T e M  CmaTMfl ~ ~ ~ K T P O M ~ ~ H M T H O ~  3 H e p r M M  BO BpeMeHM M f lpeA-  

Ha3HaUeHb l  Gf lR 3anMTKM Y C K O P R I O ~ ~ ~  CeKuMM, C O C T O R ~ ~ ~ ~  M3 36 MH- 

A y K T O p O B ,  C u e f l b O  f lOnyUMTb  HanpRMeHHOCTb YCKOPf lOue rO  n 0 n R  

B n Y U K e  C TOKOM 1 KA EZ = 1 MB/M M Af lMTeJ lbHOCTbO n n a T 0  M M n y n b -  , ca  -60 HC. 

r CO3AaHMfl  B M H A Y K ~ M O H H O ~  Y C K O P R D ~ ~ ~  CMCTeMe 3 n e K T p M U e C -  

K O r O  n O n R  C EZ = 1 MB/M T P ~ ~ Y ~ T C R  0 6 e c n e U M ~ b  f lO rOHHyO MOuHOCTb 

MOAynRTOpOB 2,s s 3 ~ B T / M  B MMny f l bCe .  n p M  MCnOnb3OBaHMM T p a A M -  

/ uMOHHblX CXeM @ 0 p ~ H p O B a H M f l  HaHOCeKYHAHblX MMnyJlbCOB H a n p R K e -  

H M R / '  ~ p e 6 y e ~ ~ f l  -30  r e H e p a T O p O B  H a  M e T p  AnMHbl YCKOpMTenR.  

/ 0 6 e c n e q M ~ b  T a K y O  nJlOTHOCTb 0 6 0 p y ~ o ~ a ~ M f l  npaKTMUeCKM HeBO3MOM- 

HO. H ~ O ~ X O A M M O  MCf lOJ lb30BaTb  n ~ 6 0  MOuHble KOMMYTaTOPbl, H a n p M M e p ,  

Pa3PRAHMKM, n ~ 6 0  YCMnMTenM MOQHOCTM. np0rpecc B Pa3BMTMM flMY 
B I lOCJleAHMe 1 0  J leT 6b1n AOCTMrHYT B CBR3M C npMMeHeHMeM B MOAy-  

J lRTOpaX ~ e J l M H e k ~ b l x  CXeM YCMJleHMR M ~ f l y J l b c ~ o k  M O ~ H O C T M / ~ , ~ / .  

O n ~ c b ~ e a e ~ a ~  B 3 ~ 0 f i  p a 6 o ~ e  M M n y n b c H a R  c u c T e M a  p a 3 p a 6 0 ~ a ~ a  B C B R -  

3M C C03AaHMeM nMY AJlR YCKOPeHMfl 3fleKTPOHHO-MOHHblX K O ~ ~ U / ~ / ,  

a T a m e  A n n  n p o e e A e H w R  a K c n e p u M e H T o e  no r e H e p a u u w  CBq-usny~e- 
HMR/51. 

11 CXEMA CI KOHCTPYKUMA MOWJlATOPA 

.I; 3 n e ~ ~ p u w e c ~ a ~  c x e ~ a  M O A Y ~ R T O P ~  / p ~ c . l /  M K O H C T P Y K ~ M R  OKO- 

H e U H o r o  K a c K a A a  ~ 3 n o ~ e ~ b l  B p a 6 o ~ e / ~ / .  B A a n b H e f i u e ~  3TM a c n e K -  

/ Tbl ~ Y A Y T  UaCTMUHO 3aTPOHYTbl  AJlR n0nHOTb l  KaPTMHbl. KOHCTPYKUMR 
M o A y n f l T o p a  n o ~ a 3 a ~ a  H a  puc.2. 

K a c ~ a ~  3 /PMC . 2 / ,  ~ ~ J l O U a t O ~ k l 6  3neMeHTb l  CXeMbl , 0 6 0 3 ~ a U e H H b 1 e  

nYHKTMPHMM nPRMOYrOJlbHMKOM 3 H a  PMC . 1  , pa3Meuet-I B OTAenbHOM 

6 a ~ e  / ~ M c .  2 / ,  3anOf lHReMOM T p a H C @ 0 p M a T O p H b l ~  MaCnOM. 

K a r n ~ b l f i  0 ~ 0 H e U ~ b l f i  K a C K a A  4 p a 3 M e q e H  B OTAeJlbHOM 6 a ~ e ,  3 a n O n -  

HReMOM ~ ~ M O H M ~ O B ~ H H O ~  B O A O ~  M BKJlOUaeT 3neMeHTb l  CXeMbl O A H O ~  

~3 n a p a n n e n b H b 1 x  ~ e ~ s e i ,  0 6 0 3 H a q e ~ H b 1 ~  nyHKTMpHb1t.I n p R M o y r o n b H M -  

KOM 4 H a  PMC. 1 .  O K 0 H e U ~ b l e  KaCKaAb l  4 /no TPM C ~ a m ~ o k  CTOPOH~I /  
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YCJlOBME CMHXPOHHOn 3AnMTKM MHAYKTOPOB 

O C H O B H ~ ~ ~  COOTHOUeHMR, KOTOpble MCnOJlb3OBanMCb f lpM P a C q e T e  

n a p a M e T p o s  M o A y n R T o p a ,  n p n e e A e H u  B ~ a 6 0 T e / ~ / .  B ~ e c ~ e  c T e M  

~ e o 6 x o ~ n ~ o  AOflOnHMTb MX YCnOBMeM CMHXPOHHOTO c p a 6 a ~ u e a 1 - 1 ~ ~  OKO- 

HeqHMX KaCKaAOB.  Y C ~ O B M ~  CMHXPOHHOCTM RBnReTCR H ~ O ~ X O A M M ~ I M ,  

HO H e  f lOCTaTOqHblM YCnOBMeM A n R  @OPMMPOB~HMR ~ ~ R M o ~ T o S I ~ H O G  @0p- 
Mbl MMflYnbCa H a  MHAYKTOPaX Y C K O P R O ~ ~ ~  CeKuMM. P ~ ~ H O C T ~  @ a 3  / M ~ M  

B ~ ~ M ~ H H O ~  CABMI-/ B 0 3 H M K a e T  B T O q K e  pa3BeTBneHMF l  CXeMbl M O f l p e -  

A e n R e T C R  B OCHOBHOM f lpOueCCOM 3apRAKM KOHAeHCaTOpOB C ~ K ,  KO-  

He'-iHblM p e 3 y n b T a T O M  KOTOPOrO RBnReTCR MOMeHT OKOH'4aHMR 3aPRAKM 

u a M n n u T y A a  HanpRmeHuR H a  C4, B  TOT MoMeHT.  P a a ~ u u a  B annnn- 
T y A e  HanpRmeHnR H a  C4K O n p e R e n R e T c R  pa36poco~ B e n u q u H  MHAYK- 

T U B H O C T ~ ~  LzK B HaCblqeHHOM COCTORHMM M ~ M K O C T ~ ~ ~  C ~ K  no K a C K a -  

AaM,  a MOMeHT OKOHWHMR 3 a P R W M  O f l p e A e n R e T C R  B OCHOBHOM pas-  
~nueG B (ABnS) c e p f l e w n K o B  L 2 K ,  r A e  AB - paanax n H n y K u u u  B cep- 

# 
A e u H n K e ,  S - ceqewe c e p A e w u K a .  

CneAye~ OTMeTMTb,  q T O  B KOHCTPYKUMM KOHAeHCaTOpa C ~ K  @Op-  

~npyaqek nwnu n p e A y c M o T p e H a  ToHKaR p e r y n u p o e K a ,  n o 3 ~ o n ~ o q a ~  
BblCTaBMTb 3 H a q e H M e  MX ~ M K O C T ~ ~ ~  170 K a C K a A a M  C paa~nuek B AOnM 

n p o u e H T a ,  n o 3 T o M y  Aanee n p e A n o n a r a e T c R ,   TO e M K o c T u  C4K  OAM- 

HaKOBM M H e  BnMROT H a  Pa3HOCTb  @a3. 
A ~ a n n 3  CMCTeMbl Y P ~ B H ~ H M ~ ,  0 f lMCblBaK)~MX I lpOueCCbl  3aPFIAKM ABYX 

OAMHaKOBblX ~ M K O C T ~ ~  OT  OAHOG eMKOCTM qepe3 M H ~ Y K T M B H O C T H ,  O T -  

nMc (aO~MeCFI  no BenMqMHe   TO B HaWeM C n y q a e  MOMeT 6 b l ~ b  CBR3aHO 

K a K  C pa3nM'-IMeM B TeOMeTPMM KOHTYPa COeAMHeHMR C 3  - L 2 K  - C ~ K ,  
T a K  M c p a 3 n u q n e ~  B T o K a x  P ~ ~ M ~ ~ H M W I B ~ H M R  no ~ a c ~ a ~ a ~ /  n o K a -  

a b l e a e T ,  L(TO P ~ ~ H O C T ~  @a3 MemAy ABYMR K a c K a A a M u ,  p a 6 0 ~ a 0 q n ~ u  
H a  o6qyo H ~ I - P Y ~ K Y ,  MomHo ~ P M ~ ~ M M ~ H H O  o n p e a e n n T b  T a K :  

T A e  AL  - Pa3HOCTb  MemAY MHAYKTMBHOCTRMM ABYX KaCKaAOB B H a -  

CblUeHHOM COCTORHMM; Lmin - MHAYKTMBHOCTb OAHOTO M3 A B y X  K a C K a -  

AOB, PaBHaR HaMMeHbWeMy 3Ha'-leHMO B HaCMqeHHOM COCTORHHW; 

tmin - BpeMR 3aPRAKM CbK OAHOTO M3 ABYX KaCKaAOB ' 4epe3  MHQyK-  

TMBHOCTb Lmin. 
~ ~ M ~ T M M ,  UTO @ o p ~ y n a  /2 /  n o n y q e H a  AnR  cnyqan, K o r A a  napa- 

MeTpb l  A p o c c e n e k  LJK MMeOT OAMHaKOBble 3HaqeHMR K a K  B HaCblUeHHOM, 

T a K  M B HeHaCblUeHHOM COCTORHMM. 

P a 3 ~ M u a  B BenMqUHe  (AB-S)  AJlR CepAeqHMKOB L ~ K  no KaCKaQaM 

I lpMBOAMT K 6onee C y ~ e C T B e H H O M y  CABMTY BO BpeMeHM MemAY BblXOA- 

HMMM MMflynbCaMM OKOHeqHMX KaCKaAOB.  C B R ~ ~ H O  3 T 0  C T e M ,  q T O  

B ~ ~ M ~ H H O ~  C A B M r  B RaHHOM C n y U a e  O f l p e A e n R e T C R  I lpOUeCCOM 3aPRAKM 

C3,  AnMTenbHOCTb  KOTOPOTO flpeBOCXOAMT BpeMR 3apRAKM c 4 ~ .  

rAe K - KO3@$HuHeHT YCUneHMR MOqHOCTH B KOHTYPe C 3  ' LzK - C 4 K ;  

ABoaSo  = Uo.t0/2N; Uo, t o  - a M f l n M T y A a  Haf lpRMeHUR M BpeMR 3a-  
PRAKM C 3  B OTCYTCTBHe  L 2 K ;  N - KOnM'4eCTBO BMTKOB B APOCCenRX 

L 2 K ;  t~~~ - BpeMR 3 a P R A K U  C ~ K .  

~ K C ~ ~ ~ P H M ~ H T ~ ~ ~ H O  3apeTMCTpMpOBaHHaR MaKCUManbHaR BenM'4MHa 

B p e M e H H O r O  C A B H r a  MeMAy  KaCKaAaMM B TOM C n y q a e ,  K O r A a  ApOCCe-  

n U  LzK 6 e 3  C n e u U a n b H O r O  o ~ 6 o p a  YCTaHaBnMBanMCb  B OKOHeqHble 

KaCKaAbt ,  C o c T a B M n a  -50 HC. O C H O B H O ~  cnoc06 6 o p b 6 b 1  C BpeMeHHblM 

cABur0t.I a a ~ n o q a e ~ c ~  B no~6ope Apoccenek LzK c H A ~ H T M ~ H M M M  napa- 
M e T p a M U  HaCTOnbKO,  ' 4 ~ 0 6 ~  B P ~ M ~ H H O ~  C A B H r  H e  f lpeBblWan 5 ~ 7  HC,  

T o r A a  W p M a  oru6aoqek C y M M a p H o r o  m n y n b c a  H a  ~ a r p y 3 ~ e  ~ e 3 ~ a q u -  
T e n b H o  o T n w q a e T c R  OT @OPMM n n n y n b c a  H a  B b l x o A e  K a m A o r o  u 3  K a C K a -  

AOB. Ha pnc. 6 n p n B e A e H b i  o c u u n p o r p a M M u  orw6a101~ek U M n y n b c a  

H a  o ~ n q e c ~ o k  ~ a r p y a ~ e ,  3anu~upae~oLi  ABYMR OKoHeqHblMu K a c K a A a -  

MH: n p M  BpeMeHHOM C A e U r e  10 HC, 40 HC M C H H X ~ O H H O M  c p a 6 a ~ b l ~ a -  

HUH OKOHe'4HMX KaCKaAOB.  



zsa 
L

 
a

 
K

(
d

0
 

C
d

X
L

 
0
 

Id 
0
 

E
 

0
 

x 
S

U
c

d
 

L
a

x
 

O
 

L 
\z

a
J

 
m

o
m

 

I
I

I
 

a
 

z
a

x
 

c; 
c

;
c

;
O

 
a, 

h
 

B
ID

 
l

Z
4

 -
I

-
m

 
a

,
o

z
a

~
 

3
 
E

O
 I
 

Q
 

U
 
0
 

h
a

m
 

L
 

azr-.-a o
 

X
I

 
E

X
 

E
 
a
,o

 
E

 
n
 

a
*

 
m

G
 

0
 

P
I
X

 a
a
J
 

e
a

o
l
-

I
-

 
C

I
O

Z
 

z
m

m
c

;
a

 
r

m
c

;
a

,
 

x 
a

z
r

 
a

m
 

5
m

 
U

U
 -

0
1

 
0
 

a
J

.0
 

m
c

;
x

 
a, 

I
 h

m
 -
I
 

c
h

m
z

 
a

,
f

Q
O

c
;

 
Z

Z
L

Q
4

 
I
 

m
o

 
a

J
O

I
I

-
m

 
*

L
 

Y
I

 
a
 
0
1
2
 
>
, 

a
1

0
4

 - 
c
 

a
x

 ~
r

n
 

m
m

U
Z

Y
 

I
E

a
,

 
I
 T
a

r
-

.
 

\
 
h

 2
 m

-J
 

I
D

U
E

 
o

m
2

 
a
 

z
z

 
-

m
~

s
 
I
 

IJ 
3

0
 a, 

a, 
Q

I
Y

*
 

P
m

I
m

a
 

c
;

~
~

m
h

a
 

a
s

m
a

c
 

U
L

O
L

r
O

 
U

o
U

m
I

 
0

 
m

I
 

a
\

&
 

E
 

u
r

n
 L

IZ
 

o
 

0
0

1
 

0
 

'"
U

 
1

4
 

I
\
 

I
-

a
 

n
G

m
I

a
 

c
;
e
 I
 a

m
 

E
\

m
S

m
E

 
c; 

z
 

a
m

 z
o

 
m

z
o

x
a

\
~

 
a

x
~

-
m

c
z

 

I
 
I
 

o
m

1
 

I
-

s
m

 
I
 

U
 

a
J

m
1

 
I
 I
 aJ 

0
 

4
 

E
K

I
 

2
 
0
 

h
I

Y
 

4
 

a, 
*

*
m

 
a

,
a

~
 

E
 
a

 
c
 

a
 

m
m

2
 

Y
 
I

1
 . 

* 
a

m
 

a
m

*
1

 
a

u
a

x
 

u
n

a
a

 
m

c
;

c
o

 
m

 h
m

 I- 
C

I
U

 
O

X
 

0
 

I
-

2
m

c
 

s
 

4
 

E
h

Z
 

-
a

,
I

-
Y

 
O

Z
Z

U
 

I
 I
c

;
 a, 

4
a

c
s

 
Z

c
;

I
Z

 
m

 m
a

 I- 
K

 
Y

 
r-. 

0
 

'
(

0
 

.
c

g
a

 
C

 
:

X
I

K
 

a
 m

m
2

 
:
 5 

N
-; 

Q
l

*
 

X
I-

 
U

 
E

~
I

-
 

m
a

c
u

x
 

a
z

a
m

 
L

I
-

G
U

 
o

 
m

m
 

G
a

m
Y

 
c; 

2
 
I- 

u
 

z
I

U
m

 
5

m
o

y
 

u
m

u
 

o
z

 
m

 
I- 

aJ 
m

m
y

x
 

s
to

 
m

 m
 

m
h

a
 

a
a

o
 

U
L

I
-

 

m
 

a, 
I
 
a
 

a! z
 

a, 
I

U
-

 
U

 
U

 
0

0
 

z
m

 SY
 

Y
 

m
o

 
m

x
 

rn
 

I
 I- 

m
l- 

U
 
I
 

m
x

 
m

 
I

a
m

O
 

a
J

a
I

Y
Q

 
u

k
m

o
 

a, 
Y

 
%

I- 
m

m
a

u
 

z
 
a

~
 

z
 

a
m

m
m

 
C

X
I

 a, 
a

 
m

.
.

 
a

\r
n

 
0

,
Z

Y
 
a

 
I

-
Z

 
0

 
a
 
1

-
0

 
G

 a,* 
4
 

h
a

 
0

 
4

a
J

l
I

 
c
 

0
 

z
m

 
E

 
r

n
~

 
2

3
 n

 
(0

 
3

 
Y

 
a
 
2
 
0

 
X

I
-

X
I

 
I

-
a

1
0

 
U

I
-
a

J
c

 
Z

~
E

 
a

&
 a
 
u
 

a
h

a
 

c
m

c
n

 
Y

a
m

U
 

m
 a

1
 m

 
a

 
c; 

~
Z

E
K

 
X

I
0

1
 

a
x

a
,

 
~

U
U

E
 

m
a

a
m

 
I

I
~

X
 

s
m

m
 

0
1

m
m

 
m

 
a

 
h

Z
2

0
 

a
x

a
I

-
 

~
m

c
a

 
m

u
 
G
 

I
s

n
h

 
0

 
U

 
4
 

I
-

a
0

 
\

c
;

E
 



UHOHHO~ yc~opn lo~ek  ceKunn, npe06pa3ye~cn cneunanb~ok CTPYKTY- 

pok e a ~ e p r n n  H ~ ~ Y ~ ~ H H R ,  no~pe6oeanocb yeennunTb suxoauyn nou- 
H O C T ~  MoaynnTopa. Auanns cxenu /pnc. l /  n o ~ a 3 u e a e ~ ,   TO yeenn- 
W T ~  nouptoc~b MoaynnTopa B panKax cyqecTeynqnx cxenu n KOHCT- 

PYKUHH MOIKHO 3a CueT YBeflHUeHHR aMllnHTYaM HallpRMeHHR Ha @ O ~ M H -  

pymek nwunn. Ann aToro ppn H ~ H ~ M ~ H H O M  ~oa@@nunet i~e TpaHc@op- 
MaUHH, PaBHOM 3, YeenHUHpaloTCH 3HaqeHHR ~ M K O C T ~ ~  C l ,  C 2 ,  C g ,  
a noeuuenne annnnTyau Happnmetinn ua ChK H, CooTBeTcTBeHHo, 
Ha @opnnpymqek n n w n  4ocTnraeTcn 3a cueT pa36ana~ca e n ~ o c ~ e i  

6 

B KOHTYPe Cg ' LaK - C 4 K  a rae C3 > ' 4 ~ '  
K z l  

flpnuuvnnanbuan cxena v KOHCTPYK~HR CooTBeTcTBynT y ~ a s a u ~ u n  
Ha PHC .I , 2, H ~ M ~ H ~ H U  nnub napaneTpu HeKoTopux anenewoe cxenB. 
3apna~an enKocTb yeennueva 40 840 I-@. Hnnynbcuuti ~ p a ~ c @ o p n a ~ o p  
HanoTaH Ha cepaewnKe, CocTonuen n3 Tpex nepnannoeeux Koneu, 
Tnnopaanepon 460x230~25 MM, G KonnuecTBon BHTKOB B nepewwoi 
H B T O P H ~ H O ~  O ~ M O T K ~ X  COOTBeTCTBeHHO 7 H 21. E M K O C T ~  C 2  nePB0- 
r o  3 ~ e ~ a  CmaTnn, pawan 96 H@, COCTOHT 1.43 ~ B Y X  napannenbuo coe- 
AHHeHHUX KOHaeHCaTOPHUX KaCKBaOB, K ~ M ~ U G  H 3  HHX IlpeaCTaBnReT 
co6oCi nocneaoeaTenbuoe coeanueune asyx KoHaeucaTopoe Tuna 
UD-80. HennueCiuan H H ~ Y K T H B H O C T ~  Ll - aBa napannenbuux apoccenn, 
~amauCi c o 6 n o ~ ~ o k  n3 7 BHTKOB Ha nepnannoeBon cepaeuHnKe /TO- 

r o  me paswepa 460x230~75 MM/. K O H ~ ~ H C ~ T O P  C 3  aHanorHueH KOHaeH- 
caTopy Ca c ~ o k  nnub p a 3 u n ~ e i ,  u ~ o  e ro  enKocTb 6 0 n b ~ e  Ha Benn- 
qHHY KOHCTPYKTHBHO~ eMKOCTH 6 BWOKOBOnbTHUX KOaKCHanbHUX ne- 
PexoaHnKoB, OnHCaHHUX BUN, H paetia -110 H@. B apoccennx HH- 

WKTHBHOCTH LaK KonnuecTeo BHTKOB B O ~ M O T K ~ X  yeenuueHo c 9 
40 12. E M K O C T ~  KoHaeHcaTopa CuK m n  oaHoro oKoueworo KacKaaa 
cocTaenneT -11 H@. 

Ocunnnorpannu HanpnmeHnn, HnmocTpnpywne npouecc nepeaaw 
aueprnn no KacKaaan cxenu MoaynnTopa, npnseaetiu Ha pnc. 11. Ko- 
ne6aunn Ha orn6anqei HanpflmeHun Ha C3 /pnc . 1 1 a/ CmecTBYnT 

H ~ K  K a c K a n o B ;  p a m e p ~ ~ a  no ro- 
p H 3 0 H T a n H  100 H c / n e J I . ;  B /  H a  Bb lXOne  C O r J I a C y l o t q e r O  ~ C T P O ~ ~ C T B ~  

/ o n ~ o r o  n3 O K o H e w m x  K a c K a n o B / ,  H a r p y x e H H o r o  H a  c o r n a c o s a H H o e  

O M H s e C K O e  C O n p O T H B J l e H H e  4,5 OM; s Y B C T B W T e J I b H O C T b  22 ~ B / n e n . ;  
p a 3 s e p ~ ~ a  no r o p w 3 o ~ ~ a n w  20 ~ c l n e n . ;  r /  orw6amqan c y m a p H o r o  

mnynbca H a n p n x e H w n  M o n y n n T o p a  H a  c o r n a c o ~ a ~ ~ o f i  onwsec~ofi H a -  

r p y x e  0,75  O M ,  n o ~ a 3 b m a m q a n  C W H X ~ O H H O C T ~  c p a 6 a ~ b 1 B a H w n  O K O H ~ ~ -  

HblX K a C K a O B  M O ~ y n R T O p a ;  s Y B C T B W T e J I b H O C T b  14 ~ ~ / n e n . ;  P a 3 B e p T -  

K a  no r o p w 3 o ~ ~ a n w  20 ~ c / n e n .  



no TOCI me n p u q n H e , q T o  H B onu- 
CaHHOM BUWe B a p H a H T e  MOAyJlflTO- 

pa. H 3  o c u n n n o r p a M M  /put. 1 l/ 
B H ~ H O ,  UTO a M n n n T y A a  H a n p n m e -  

HHR H a  e M K o c T u  n o c n e A H e r o  see- 
H a  c K a T u n  y e e n u w n a c b  H a  -30%. 

H a r p y s o q ~ a n  x a p a K T e p n c T H K a  

B T o p o r o  M o A y n n T o p a  /puc.12/ 
n 3 ~ e p n n a c b  H a  y c ~ 0 p n t O q e f i  CeKUMM / M O ~ Y ~ ~ T O P  COeAHHeH C H H W K -  

UMOHHOE c e ~ u u e i  q e p e s  cornacywee YCTPOCICTBO/ c n o ~ o q b ~ )  pesuc- 
TOPOB, KOTOPMe 0 6 p a 3 0 ~ u e a n u  BTOPH'-~HU~ BHTOK MHAYKTOPOB; 

H a  HeM ~e pacnonarancn nonc Poroec~oro  A n n  u s ~ e p e ~ n n  T o K a  H a -  

r p y ~ ~ ~ .  Y C K O P R I O ~ ~ ~  H a n p n m e H u e  s u w c n n n o c b  nepeMHomeHneM u s ~ e -  
p e H  HOrO nORCOM TOKa H a  COOTBeTCTBylou(ee COflpOTMBneHHe , BKnOqeH-  

H o e  BO B T O P M U H ~ I ~  BMTOK. Ha puc.12 T a m e  n p u s e A e H a  x a p a t c T e p H a n  

O c u M n n o r p a M M a  TOKa 3aKOPOTKM / C O ~ ~ O T U B ~ ~ H M ~  BTOpHqHOrO BHTKa  

p a B H 0  H Y ~ O /  H CXeMa flnR P a C q e T a  H a r p y 3 0 ' 4 ~ 0 f i  XapaKTepMCTHKH MO- 

~ y n n ~ o p a  . 
O T ~ M ' ~ U ~  M ~ M ~ ~ ~ H H O E  ~ a r p y 3 0 q ~ o k  XaPaKTePHCTMKM H M n y n b ~ ~ 0 i  

CklCTeMM OT p a c q e ~ ~ o h  CBR3aHO C TeM,  '-!TO CyMMapHOe AMHaMHqeCKOe 

c o n p o T t l e n e H u e  M H A Y K ~ M O H H O ~  C e K U u u ,  coc~onqe i  u 3  36 MHAYKTOPOB , 
OKa3anOCb MeHblue BblXOAHOrO COnpOTHBneHMR MOAynRTOpa,  p a B H O r 0  

0,75 OM. 
M a K c n M a n b H a f l  MOqHOCTb M O ~ Y n R T O P B ,  paCC'4MTaHHaR no OCUHnnO- 

rpaMMaM H a n p n H e H u n  H a  O M M ~ ~ C K O ~  ~ a r p y s ~ e  -0,75 OM /put . 1 l/ , 
COOTBeTCTByeT  7,s ~ B T  , Knfl MOAynRTOpa -60%. 

B O ~ M O K H O ~  3 ~ a q e ~ n e  M O ~ H O C T M ,  p a c c q M T a H H o e  n 3  u s ~ e p e H H 0 i  H a -  

~ P Y S O ~ H O ~  XaPaKTePklCTMKM, A n n  T e M n a  YCKOpeHMR 10  KB/CM / T O ~ K ~  

H a  r p a @ M ~ e  COOTBeTCTByeT  1,8 MB, AnMHa M H A Y K ~ M O H H O ~  CeKuMM 

1,8 M/,  C o c T a B n n e T  2,9 ~ B T .  
3 K c n e p M M e H ~ b l  no kI3MePeHMO 3 H e p r M l r  ~ ~ ~ K T ~ o H o B / ~ /  B O A H O ~  YCKO- 

pntoqei c e K u w n  no~asann ,    TO M O ~ H O C T ~  B n y q K e  c TOKOM 1,3 KA 
COOTBeTCTByeT  2 ~ B T .  

Ha pnc.13 n p u s e A e H M  o c u u n n o r p a M M u  orn6atoqei c y M M a p H o r o  nM-  

n y n b C a  HanpRKeHMR H a  BBOAaX MHAyKTOpOB B OAHOM M3 PeKMMOB YCKO- 

YCMneHMR M ~ n y n b c H o f i  MOUHOCTM n 0 3 B O n R e T  CAe$laTb CneAyOqMe 

BMBOAbl . 
1 .  M ~ W C T H O ,  q T O  C Y B e n U q e H n e M  qMCna KaCKaAQB CK$TMR KnA 

CXeMbl YMeHbluaeTCR.  B MCCJleflOBaHHOM MOAyn f lTOpe  C nOMOubH) OAHOrO 

Tk lpaTpOHa  M T p e X  KaCKaAOB CKaTMf l  I l O n y q e H  AOCTa'TOqHO B ~ I C O K M ~  

KnA -75% n p M  B ~ I X O A H O ~  MOqHOCTM -4,8 TBT /Ha  ~ K B U B ~ ~ € ! H T H O ~  H a -  

r p y 3 ~ e  RH = 0,75 OM/. A n k I ~ e n b ~ o c ~ b  n n a T o  M M n y n b c a  60 HC. 

2 .  ny~et-4 M3MeHeHMR n a P a M e T p O B  KaCKaAOB CKaTMR MOUHOCTM B MC- 

c n e ~ o e a ~ ~ o i  c x e M e  6 e 3  c y q e c ~ s e ~ ~ o i  n e p e A e n K n  KOHCTPYKUMM MOAY- 

n f l T O p a  A O C T M r H y T a  BbJXOAHafl MOqHOCTb 7,s TBT / ~ a   TO^ Me RH/. 
KnA M o ~ y n n T O p a  B 3TOM C n y q a e  COCTaBnReT -60%. 

3. CO3AaHMfl  BblCOKOrO T e M n a  YCKOPeHHR MOqHMX 3neKTPOHHblX 

I l y q K O B  B H ~ O ~ X O ~ M M O  0 6 e ~ n e q M ~ b  MaKCMManbHO ~ @ @ ~ K T M B H Y D  ne- 
p e A a q y  M M ~ Y ~ ~ C H O ~  M O ~ H O C T M  u 3  M o A y n n T o p a  B M H A Y K ~ M O H H Y O  c u c T e -  

MY. B ~ a c ~ o n q e i  p a 6 0 ~ e  a T a  s a ~ a q a  p e u e H a  n y T e M  C O B A ~ H M R  cne- 
u u a n b H o r o  y c ~ p o i c ~ s a  n o n o c K o e o r o  T n n a ,  cornacyoqero BXOA ~ o ~ y -  
n n T o p a  c yc~opnoqe i  ce~une;. I l o c T o n ~ ~ a n  B p e M e H u  H a p a c T a H u n  ne- 
p e w e r o  @ p o H T a  n e p e n a A a  MOUHOCTM H a  B x o A e  B MHAYKTOP~I  npu TO-  

K a x  n y q K a  AO 2 KA H e  n p e e u l u a e T  7 H C .  

4 .  B c x e M a x  c p a 3 e e ~ s n e ~ u e t . 1  H a  n a p a n n e n b H b l e  KaHant.1, c o A e p -  

K a q k l e  KaCKaAbl  YCMneHMR M O ~ H O C T n ,  3anMTbIBaOUkle o6qyo H a r P Y B K Y ,  

mn 0 6 e c n e q e ~ u n  H a w M e H b l u e r o  B p e M e H H o r o  casnra M e x A y  B ~ I X O A H ~ I M M  

MMnynbCaMw 3TMX KaHanOB T 0 4 K Y  p a 3 B e T B n e H M R  H ~ O ~ X O ~ U M O  B b l 6 ~ p a ~ b  

H a  K O H ~ e H C a T O p a X  C HaMMeHbUMM BpeMeHeM 3 a p f l A K M .  3 K c n e p k l M e ~ ~ a J l b -  

HO n O K a 3 a H 0 ,  '-!TO A O ~ Y C T M M ~ I ?  p a 3 6 p 0 c  MOMeHTOB c p a 6 a ~ b l B a H M f l  na- 



pannenbHo pa60Taloult1~ KacKaAoe He BonmeH npeebrluaTb 5% OT r,,,. 
Cnegye~  yclnTblBaTb, L(TO ~ ~ C O ~ O T H O ~  3 ~ a c l e ~ n e  BpeMeHHoro c w n r a  
yMeHbuaeTcR c POCTOM YPOBHR ~ e h c ~ e y o u e r o  B cxeMe HanpmueHufl. 

5.  &lfl COKpaqeHMR KOnMqeCTBa KaCKaAOB YCMfleHMR MOIUHOCTM eM- 
K O C T ~  nepBoro KacKaAa cneAyeT s a p ~ m a ~ b  HacTonbKo ~ L I C T P O ,  Ha- 
CKOnbKO 3 T 0  B03MOMHO npaKTMqeCKM. 

6. Anfl OOpMMpOBaHMR MMnynbca npfl~oyronbHoG Qop~bl  Ha 
H ~ ~ M H ~ ~ ~ H o R  Harpy3Ke " M H ~ Y K T O P ~ ~  + ~ Y C ( O K "  C flOMOqbK) OAHOPOA- 
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