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I B IlOnrOTOBKe MaTepHUIa CTaTbll npHHHMaJlA YYaCTUe: 
01. Pe@mc~oR TP3C - r m ~ ~ b d i  m e H e p   HUH n.A.; Be- 

nylukle nHmeHepbI-mempoH1umu Xoxrro~ C.6. n C b ~ p m  M.B.; 
Benyl~kifi HHXeHep IIO PeMOHTY MOCKOB~U H.C. 

6epe30BcKOfi r P 3 C  - 3aMeCTUTenb Ha%UlbHtiKa UeXa 
TAM U I u p x e ~  O.B. 

OT nepMcK0fi r P 3 C  - HaWJbHMK UeXa ACY T n  UUI~MOB 
A.M.; 3aMeCTMTenb HaqaJlbHMKa UeXa ACY T n  ~ ~ H ~ C ~ H K O  
A.M.; HasUIbHAKU y.laCTKOB I4 na6opa~opnti ~ ~ ' P M ~ H T O B  C.B., 
CMAPHOB O.A., J l e m n ~  A.B. 

OT C y p r y ~ c ~ o f i  rP3C-1  - HaWJtbHHK UeXa ACY T n  Te~ep-  
MaH C . r ;  3aMeCTHTeJlb HaYaJlbHHKa UeXa ACY T n  lI0 ACy 
~ O P T H H K O B  K).A.; HaqaJtbHWK WaCTKa ACY H B ~ H O B  1I.K). 

~ M A ~ B C K O ~ ~  T 3 C  - HaYaJlbHAK U T m  ErreumR A.B.; 3a- 
MeCTmenb HaYUIbHHKa U T m  no ACY K o n o ~ u e u  K.B.; Bern- 
~ A f i  UHXeHep-npOrpaMMMCT UTAH U ~ ~ ~ H O B  A.A. 

Cpe~~eyplUTbcKOfi r P 3 C  - HaYlUTbHAK cnw6b1 peMOHTa 
ACY T n  a KMnUA M~HIII~ToB M.M.; IXaB~b1ti CneuManucT 
n o  3Kcmya'rauan ACY T n  a KMHuA K o 6 b m w ~  C.R. 
OT T 3 C  ''AKc~'' ( 3 C  AO E3K) - 3 a ~ e c m e n b  HaYaJlbHHKa 

OTnena p e K O H ~ ~ ~  ki pa3BMTWl lIPOH3BOACTBa ~aBJIeHIlrr 
KHB~CTWJP~OHHO~~ neHIwrbHm A 0  E3K KO~OCKOB TC.; 3 a ~ e -  
m ~ l b  Ha~amHma UTAH no ACY n a y m ~ ~ o a  PB. 
OT C T ~ B P O ~ O ~ ~ ~ C K O ~ ~  r P 3 C  - Ha'ltWbHUK U T m  ~ ~ H K O B  k B . ;  

3 a ~ e m e n b  HaYaJlbHHKi3 K T 4  MMxHH A.B.; 3 a ~ e c m m ~ b  Ha- 
qmm UTAki n o m a e a  A.A.; Mamp 6 p n m r  aBTOMaTUKki 
3~eplV6nOKOB U T m  ~ H K o B  H.T, a TaIoKe p y r < O B O m  pac- 
CMoTpeHmx npoeKToB OT 3A0 " M ~ ~ e p a m o ~ a m a " :  lkmnepa- 
~aA.k'i., M e n a ~ e n  A.A., ~UJ I IOIMH A.B., U ~ B O Y K U H  M.A. 

YeCTBO BHeAPeHHbIX CHCTeM 3KCIIJIyaTHPJ'eTCR J9Ke 
nOJTlTie IOnbI. n e p ~ b 1 3 4  M3 aBTOMaTPi3kipOBaHHbIX 3A0 
b ' I / I ~ ~ e p a ~ ~ ~ ~ a T M ~ a "  O ~ ~ ~ K T O B  6bll1 KOTeJI IIPOM3BO- 

AMTeJIbHOCTbIo 480 T/Y N? 1 H O B ~ ~ O A C K O ~ ~  T3U- 1, 
MOnepHH3auwI  CKY KOTOpOrO 6arna BbIlTOlIHeHa B 

1995 E B 1997 E 6 b m a  BBeAeHa B 3KCl"IjIyaTaUHIO A m  
T n  n e p B O r 0  B IIpaKTkiKe 3A0 " M H T ~ ~ ~ B T o M ~ T ~ ~ K ~ "  
K p y n H o r o  06xema - n b l n e y r o n b H o r o  3~epro6no~a  
500 MBT N? 10 P ~ @ T M H C K O ~ ~  rP3C. B IIOCJIe,QWlUkie 

rOAbI pa3pa60~~a M BHenpeHMe A m  Tn KpJ'lTHbIX 

napOCWIOBbIX ~ H ~ ~ ~ o ~ J I o K O B  [ ~ a p m  C napOra30BbI -  

MI? YCTaHOBKaMI? ((nm] 6b~114 I? OCTaIoTCR OCHOB- 

HbIM HanpaBJIeHMeM neRTenbH0CTI.i 3A0 " I / I H T ~ ~ ~ B -  
T O M ~ T M K ~ " .  O ~ L U ~ R  9kiCJIeHHOCTb ~ O A O ~ H ~ I X  HpOeK- 

TOB CocTaaTLIleT 6onee 40 [ 1,2]. 

115280, Mocma, h - r o s a ~ o n c ~ a s  yn., n. 14.3AO " M ~ ~ e p a m -  
MBTHK~".  
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UeCCOpHbIX ACY Tn: H e  ) 'XynUWIaCb JIH HaAeXC- 
HOCTb p a 6 0 T b 1  nPOrpaMMH0-TeXHWfeCKMX CPenCTB, 
OCTaJIkiCb JIM B pa6o~e B n e p B b I e  B H e n p e H H b I e  6onee 
COBepIUeHHbIe aJIrOPkiTMb1 ynpaBJIeHMR, KaK OTHO- 

CMTCR K " H O B I ~ I ~ C T B ~ M "  0 n e p a ~ M ~ ~ b I f i  M 3KCruTyaTa- 

U M O H H ~ I ~ ~  IIepCOHaJI ~ J I ~ K T ~ o c T ~ H u ~ ~ ~ ~ ,  B03HMKaIOT 

nM s a ~ p y n ~ e ~ m  n p k i  c M e H e  n e p c o H a n a  o n e p a - r o p o B -  

TeXHOJIOrOB Pi CneUMaJIHCTOB no o ~ c J I J X M B ~ H M I O  

ACY Tn? 
BbIRCHeHWI A ~ ~ ~ c T B ~ I T ~ J I ~ H o ~ ~  K a W b I  Telcy- 

U I e m  COCTO5EMH MOnepHM3kipOBaHHbIx ACY TI1 CO- 
TPYWMKaMM 3A0 " ~ H T ~ ~ ~ ~ T T o M ~ T M K ~ "  6bma nOnl-0- 

TOBJIeHa CrKWliaJIbHZl aHKeTa,  3aTpaIXBaIOUZiR pa3- 
.lHYHbIe aCneKTbI OUeHKki pe3ynbTaTOB MOnePHM3aUMI4, 

B nepsym osepem n p a s m H o c n i  n p m b I x  n p m -  
nMmHbrx perue~afi no ~ o n e p ~ k i 3 a u w ~  CKY, npo- 
6 , ~ e ~  3KCrrJryaTaUMM YCTaHOBJIeHHbIX nTK I3 BHen-  

PeHHbIX ACY Tn B UeJIOM. 

n p k i  IIOnrOTOBKe CTaTbM 6bm0 P e l l I e H O  O V a H M -  

rMTbCR 0 n H 0 f i  rpynnofi o6aemo~ - PeKOHCTPykiPO- 

BaHHbIMPi TPaL[kiUMOHHbIMM M O u H b I M M  3~ep1-06110- 
KaMki C OTHOCkiTeJIbHO 60JIbJ.IlkIM (6onee 7 JIeT) CpO- 

KOM 3KCrIJIYaTaUHM M MCnOITb30BaHMeM nTK 
Teleperm XP-R [ 6 ] .  Ux neperem M o c H o B H b r e  n a H -  
HbIe lTpenCTaBJIeHb1 B T ~ ~ J I M U ~ .  

M 3  aHaJIki3a 5 a H H b I X  T ~ ~ J I A L I ~ I  MOXHO CLIeJ'IaTb 

1. h T 0 M a T M 3 a U k i e f i  OXBaseH BeCb C n e K T p  HOMM- 
HaJIbHbIX M O ~ U H O C T ~ ~ ~  K p m H b I X  ~ H ~ ~ I ' o ~ ~ o K O B :  200, 
300, 500 M 800 MBT. 

2. ~ O J I ~ ~ C T B O  C o c T a m T  3~epm6nom c n p R -  

MOTOqHbUlEI KOTJIaMM, M TOJIbKO ~ H ~ ~ T O ~ J I O K  200 MBT 
C y p r y ~ c ~ o f i  rP3C MMeeT 6 a p a 6 a H H b I f i  KOTen. 

3. Ha 0 n H 0 f i  IIOJIOBIlHe PaCCMOTPeHHbIX 3 H e p r O -  

6 . ~ 0 ~ 0 ~  C)IMTaeTCR WIM TOnbKO Ta3, m M  El3 M Ma3YT, 
a H a  BTOPOG n o n o B k i H e  - yronb, n p m e M  TOJI~KO H a  

3 ~ e p r 0 6 ~ 1 0 K e  300 MBT ~ M H ~ B C K O ~ ~  T3C MCnOnb3y- 

eTcR c x e M a  o 6 p a 6 o ~ a  M nonaw T o m m a  c n p o M e -  

W O s H b I M  ~ Y H K ~ P O M ,  a H a  OCTaJIbHbIX - C IIPRMbIM 
B w a H k i e M  lTbIJIR. 

4. Ha ~ O J I ~ I U M H C T B ~  06'6em0~ MOAePHH3aUMR 
CKY c o B M e l u m a c b  c ~ o n e p ~ m a u a e f i  y n p a s n e H m  

H ~ W Y ~ K O ~ ~  TJ'p6kiHb1: H a  HeKOTOPbIX ~ H ~ ~ T O ~ J I O K ~ X  
T O J I ~ K O  B 0 6 a e ~ e  p e a ~ 1 ~ 3 a u k i k i  3YCP, H a  n p y r k i x  - c 
p e K 0 ~ ~ T p ~ k i e f i  CHCTeMbI pewJlk ipOBaHMR C YCTa- 

H O B K O ~ ~  ~ J I ~ K T ~ O M ~ X ~ H ~ ~ C K M I X  npeo6pa30sa~enefi 
(3Ml-I) I? BbIIIOJIHeHMeM 3IIeKTPOHHOrO PeIYJIXTOpa 

CKOpOCTki (CM. KOJ'IOHKY CAP B T ~ ~ J I M U ~ ) .  Ha I I e p M -  
C K O ~ ~  rP3C ~OnOJIHMTeJ'IbHO 6ama PeKOHCTpyllpOBa- 

H a  n p O T M B O p a 3 r O H H Z l  3 a u M T a .  

n M I I I b  H a  nBJ% M3 PaCCMaTPkiBaeMbIX 3~epro6no- 
KOB: 500 MBT P ~ @ T H H C K O ~ ~  rP3C ki 200 MBT 0- 
Q T c K 0 f i  rP3C- 1 - HHKaKHX M e p ~ I I p W l T k i f i ,  CBR3aH- 

H ~ I X  c ~ o n e p ~ ~ 3 a u u e G  y n p a B n e H m  ~ a r p y 3 ~ 0 f i  ~ y p -  
6 k i ~ b 1 ,  H e  I'IPOBOAHJIOCb. 

5. M O ~ ~ ~ H M ~ M ~ O B ~ H H ~ I ~  3~epro6nom OTJIWIa- 
K)TCR " B O ~ P ~ C T H ~ I M ~ ~ "  lTOKa3aTeJIXMki: B p e M e H e M  

TIpOBeneHMH MOnepHki3aukiM no CpaBHeHMIO C MCXOA- 
H ~ I M  CPOKOM rrycKa B 3 K c n r r y a T a u a r o  a "a6con10~- 
HbIM B O ~ P ~ C T O M " -  OT MOMeHTa HaYaJIa  3KCrIJIYaTa- 

UMH no ceG nem. " B o ~ ~ ~ c T H ~ I ~ "  n o ~ a 3 a ~ e n ~  onpe- 
nenm0.r T a m e  x a p a m e p M c T H a  ~ o n e p ~ a s k i p y e ~ b u c  
O ~ % ~ K T O B ,  KaK S O B e H b  MCXOnHbIX TeXH0JIOIUUeCKI.M 

p e r u e ~ k i f i  ki perue~wfi no CKY, s anowe~~buc  n p M  kix 
np0eKTMpOBaHkiM; C T e n e H b  M3HOUIeHHOCTPi TeXHO- 

n o r a s e c K o r o  O ~ O ~ Y A O B ~ H ~  M 060pynosa~a~ CKY 
H a  MOMeHT MOAePHH3aLIMki H T.A. 

Y c n o ~ ~ o  no n e p B o M y  ~ 1 3  Y K ~ ~ ~ H H ~ I X  no~a3a~enefi 
aHaJIM3kipyeMbIe 3 ~ e p r 0 6 ~ 1 0 ~ 1 . 1  MOXHO pa3neJIkiTb H a  

n B e  r p y n l l b 1 :  CO CPOKaMH 3 K C w a T a u M t i  H a  MOMeHT 

~ o n e p ~ a 3 a u a k i  6onee 20 n e T  ( nepsa~  rpynna) ki 

20 n e T  a M e H e e  (BTOP~R rpynna). 3~epro6nom ~ M M -  
~ B C K O ~ ~  T3C, C p e n H e y p a J I b c K a R  rP3C Pi T3C "AK- 
CY" lT0 " ~ ~ c o ~ I O T H O M ~  B O ~ ~ ~ C T Y "  BnOJIHe M O T  

6b1Tb OTHeCeHbI K " B ~ T ~ P ~ H ~ M " ,  TBK KaK PIX CTPOM- 
TeJIbCTBO M BBOn B 3KCrLJIYaTaIJkiIO OTHOCRTCR K nep- 
BOMY 3TaITy UIMPOKOrO BHeApeHkLFI ~ H ~ ~ T O ~ J I O K O ~  C 
ITPRMOT04HbIMki KOTJIaMM.  TO KOHeLI 6O-x-trasano 
70-x rOnOB XX B. T o s ~ o  TaK me O ~ C T O H T  nen0 M C 

"MOJIOA~IM n o ~ o n e ~ k i e ~ " .  ~ H ~ ~ T O ~ J I O K M  800 MBT 
~ ~ P M C K O ~ ~  M b e p e 3 0 B c K o f i  rP3C, B B e n e H H b I e  B 

3 K c n n y a T a u M w  B 80-e ronbr nporurroro c T o n e T w R  - 
I IOCneAHee n e C R T w I e T M e  CyIlIeCTBOBaHMR COB~T- 
CKOrO C 0 I O 3 a  - MOXHO OTHeCTM K "MOJIO~OMY IIOKO- 

JIeHMIO". 

~ H ~ ~ ~ O ~ J I O K I I  P ~ @ T ~ ~ H c K o ~ ~ ,  C y p r y ~ c ~ o f i  ki C T ~ B -  
p o I I o J I b c K 0 f i  rP3C, C 0 n H 0 f i  CTOPOHbI, n0 CpOKaM 

BBOAa OTHOCRTCR K K O H W  70-x-HasaJTY 80-x rOnOB, 

a C npJT0fi CTOPOHbI, BCJIeACTBkie YHH@IIK~UWM np0- 
eKTOB M llpMHXT0fi  B CCCP OsepenHOCTM BBOnOB, n0 
TCXHWfeCKHM PelrreHMRM OTHOCRTCR CKOpee  K 6onee 
PaHHMM 3 H e p r 0 6 J I o ~ a M  - 70-x r 0 n O B .  

6. Ha n e p k i o n  ~ o n e p ~ ~ s a u k i k i  B c e  p a c c M o T p e H -  
H b I e  3~epro6nom kiMWM Tpa4MUklOHHJW AJI5I "no- 
m~ponpoueccop~ofi 3pb1" c ~ p m y  CKY c amo- 
H O M H O ~ ~  peanwsawiefi o T n e m H b D c  n o n c k i m M :  T e m o -  

n o m e c w  s a w ,  a m o M a m e c K o r o  perymposams, 
~ ~ H @ o ~ M ~ I M o H H o - B ~ ~ c ~ J I ~ H ~ ~ ~  ki T.n. 

"MJIWULIeG" I4 npoMeXJTO'iH0fi m n  06'beKToB CO- 
xpamt icb  B cme n p o e m H b r e  p e r u e H m ,  m "c~ap -  
ruefi" B K o H u e  80-x r o n o B  nposomcs onpenene~~b~f i  
O ~ M  PeKOHCTpJKIPiPi. Ha 6omrumc~~e  06'bem~ 
MCnOJIb30Bt3JIHCb AaT9IKki  JWH@HLW~POB;LHHOTO CkiTHa- 
na 0-5 MA: m "~namrefi" M npo~exqmwofi rpym 
O ~ ' ~ ~ K T O B  B COOTBeTCTBkM C kiCXOAH6IM IIPOeKTOM, JIlIH 
O~I,~KTOB "c~apruefi" rpyrn-rb~ - B pe3ym~a~e  n e p B o r o  
3 T a n a  MOnepHki3aUMki. Ha HeKOTOPbIX 3~ep1-06~10- 
KaX K MOMeHTY p a ~ ~ M a T p k i ~ a e M 0 f i  MOnepHki3aUMki 
COXpaHXJlkiCb naT4kiKki C H ~ ~ H ~ ~ @ I ? U H ~ O B ~ H H ~ I M  

BbIXOnOM. B n o c n e n c ~ s k i a  H a  pme O ~ ' ~ ~ K T O B  6bm 
OCJ'IUeCTBneH noJIHb1fi  W I t i  Y ~ C T H Y H ~ I ~ ~  IIepeXOA H a  

n a m a K k i  4-20 MA. 
M c m r o s e ~ k i e ~  H e  TOJI~KO cpenn p a c c M a T p a s a e -  

MbIX 3AeCb O ~ % ~ K T O B ,  HO M AJLFI BC& C O B ~ T C K O ~ ~  3 H e p -  
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H ~ ~ O C ~ ~ A C T B ~ H H O  EEB BBOAa B IITK HCIIOJIb30- 
m o c b  H a n p m e H H e  24 B DC (direct current - no- 
C T O R H H ~ I ~ ~  TOK). ,&El npeo6pa30sa~arr HCXOHHOrO 
120 B DC a 220 B AC (alternating current - nepe- 
U ~ H H ~ I #  TOK) C nOJIeBOr0 0 6 0 p y ~ o ~ a ~ t W  24 B DC I4 

o 6 p a T H 0  ( K O M ~ W J ~ I  J'IIparne~PiH) IlpMMeHFurkICb pas- 
p a 6 0 T a H ~ b 1 e  IIO TeXHkigeCKOMY 3waHMK) 3A0 "MH- 
T ~ ~ ~ B T O M ~ T M K ~ "  C ~ ~ U M ~ M 3 F i p O B a H H b I e  peJIefiHb1e 

I vonyrrki. 

~ ArInapa~~aS p e a n ~ 3 a ~ ~ ~  ACY Tn 

no- B c e  p a c c M a T p m a e M b r e  ACY TII BbrnomreHbI  

Ha 6a3e I-ITKTeleperm XP-R [6], smgamruero  B c e 6 ~  
a m r a p a T y p y  KOHTpOJIJIepHOrO yp0BI-M TIITC-5 1 npo- 

1 U3BOnCTBa B H M m  HM. Ayxo~a - ~ 0 ~ ~ k i f i ~ K M f i  a H a -  
I rror IITK Teleperm ME @HPM~I  Siemens a opara- 

~ a n b ~ y r o  p a3pa60~~y  Siemens - cwcTeMy sepmero 
' yp0BI-M OM-650. M C K J I K ) Y ~ H H ~ M  RBJUIeTCR TOJIbKO 

A m  Tn 3 H e p r 0 6 ~ 1 0 K a  N' 10 P~@THHCKO~~ rPBC, 

TaK KaK B nePMOA ee p a 3 p a 6 0 T ~ ~ i  Pi BHeApeHtW rIp0- 
H3BOACTBO TnTC-5 1 ewe H e  6 b m o  HaTIZiXeHO kI 6 b m  

EiCIlOJIb30BaH nTK Teleperm ME HeMeuKOrO npo~3-  
BOACTBa. C e p M 6 H b f i  BbIrryCK TnTC 6bm H a q a T  B 

1998 C C lIOCTaBW4 nTK DJ'M n p o e K T a  3A0 ''I/IHTep- 
~ B T O M ~ T H K ~ "  3 H e p r 0 6 n 0 ~ 0 ~  800 MBT T3C "Cfl- 
A>KYH" B m ~ a e .  B nmbaefime~ IITK TnTC 6bm 
yCOBepILleHCTBOBaH, OnHMM M3 B ~ X H ~ ~ ~ I U M X  H a n p a B -  

n e ~ a f i  ero ~ ~ ~ B H T H R  6 b m ~  pa3pa6o~~a  a sbrrryc~ no 
TeXHkiYeCKOMJ' 3WaHMIO 3A0 " M H T ~ ~ ~ B T O M ~ T H K ~ "  
KOMllJIeKCa @ ~ H K U H O H ~ T I ~ H ~ I . X  M O H ~ J I ~ R  XJIR PeIyJIM- 

POBZlHtW qaCTOTbI kI MOIIIHOCTM IIapOBbIX M ra30BbI.X 
T Y P ~ H H ,  BWIK)4aR 3 m a q H  ~ T P O T M B O ~ B ~ P H ~ ~ H O ~ ~  aBTO- 

Ma- (W) 3HeprocMcTeM. I - Ip rne~mem~o K na- 
POB~IM T ~ P G M H ~ M  3 ~ a  pa3pa6ma H a m a  m p o K o e  
n p r n e H e m e  M B p a c c M O T p e H H m  ~ H ~ ~ ~ O ~ J I O K ~ X  (CM. 

KOJIOHKM WCP H CAP B ~ a 6 m e ) .  

B K a s e c T s e  n p n M e p a  H a  pwcyHKe n p a s e n e H a  
C?pyrcrypHm CxeMa ACY Tn 3 ~ e p r 0 6 J I o K a  200 MBT 
N9 16 Cypry~c~ofi  r P x -  1 (~HZIJIOIXYH~R MH@OPM~- 
W6bll1a o ~ ~ ~ ~ J M K o B ~ H ~  no IIpOeKTaM P~@TMHCKO~~, 
6 e p e 3 0 B ~ K O f i  ki ~ ~ P M C K O ~  rP3C [3-51). O C H O B H ~ I ~  

KOJIWIeCTBeHHbIe AaHHbIe no 06'be1cry aBTOMaTH3a- 
91.ZkI TaKOBbI. 06mee KOJIWIeCTBO aHaTIOrOBbM. CM13Ia- 

JIOB AaTYHKOB TeMIlepaTypbI ,  AaBJIeHtW, YpOBwI, Me- 
XaHkIrIeCKHX BeJIMqMH, BBOAMMbIX B nTK, OKOJIO 

1200. np r?  3TOM KOJIHYeCTBO CMTH;LIIOB 0-5 MA- 115, 



EHJIEHKO M np. 

a c m a n o ~  4-20 MA - 430. K o m e m o  y n p a m e M b I x  
O ~ ' ~ ~ K T O B :  peIy1MP)rIOLUPiX KnaIIaHOB, W B H X e K ,  WM-  
ra~enefi, c o n e a o m o B  M ~ n e ~ ~ p o 0 6 o p y n o ~ a m  c ~ 0 3 -  
n e f i m ~ e ~  OT nTK - OKOJIO 450. K O J I H ~ ~ C T B O  B m e O -  
WaMM - 150. 

AnnapaTypa TllTC-5 1 n p e n c T a s m e T  co6ofi 
M ~ ~ ~ T M M M . ~ K ~ o ~ ~ o u ~ c c o ~ H ~ I ~ ~  npOrpaMMH0-TeXHM- 

recmii KoMnneKc  p a c n p e n e n e H H o r o  ynpameam, 
O C H O B O ~ ~  KOTOPO~O H B m e T c R  c u c m e M a  aemo~amwa- 
yUU.  OH^ COCTOMT M3 TaK Ha3bIBaeMbIX @YHmM0-  
HmbHbIX M O W J I ~ ~ ~ ,  K m b ~ f i  A 3  KOTOPbIX MMeeT ~ 0 6 -  
C T B ~ H H ~ I ~ ~  MA.iKpOllPOUeCCOP, naMIITb, KaHaJIbI BBO- 

A ~ / B ~ I B O A ~  MH@OPM~UAA M n p e A C T a m e T  ~060fi 
~ B T O H O M H ~ I ~ ~  KOHTpOJLJIep, cnoco6~b1ii CaMOCTOH- 
TeJIbHO P e U a T b  AOCTaTOsHO K p y m l J W  32iQa.Iy JTIpaB- 

JIeHUtT. K m a x  CMCTeMa aBTOMaTM3aUklU pemM3yeT-  

CH B ~ ~ B M C M M O C T M  OT 0 6 ' b e ~ a  p e m a e M b I x  em 3a4azr B 

OAHOM, A B ~ X  r n ~  nornopa ru~a@ax. M M ~ H H O  no- 
c J I ~ A H M ~ ~  BapMaHT C npMMeHeHMeM TaK Ha3bIBaeMbIX 

TpM2iQ MClTOJIb3OBaH B PaCCMaTpABaeMOM n p 0 e K T e  

(CM. ~MCYHOK): 3 TpMiLabI, 6 CMCTeM aBTOMaTM3aWM, 
9 UK~@OB. Hnx CBR31.I a n n a p a T y p b 1  KOHTpOnlIepHO- 

r0 YPOBHH C IIOneBbIM O ~ O ~ ~ ~ O B ~ H H ~ M  YCTaHOBJIe- 

HO 10 W K ~ @ O B  IIPOMeXJT09HbIX pent2 Pi 6 I I IK~@oB 

nPOMeXCJT09HbIX KneMMHMKOB. 

B e p m k i f i  y p o s e H b  ACY Tll - pacnpenenemax 
c n c T e M a  o n e p a T m H o r o  K O H W O ~ ,  y n p a s n e H m  M 

06pa60~m MH@oPM~UMM OM-650 - BbInOJIHeH no 
K n ~ e ~ ~ - c e p s e p ~ o i i  apxmemype M n p e n c T a B m e T  co- 
6oii KOMnneKC CpeACTB, ~ ~ ' ~ ~ A M H ~ H H ~ I X  LLIkfH0fi Tep-  
M M H ~ O B  SINEC Hl FO ( ~ ~ n a  Ethernet) M pa6o~am- 
UIMX ~ O A  y n p a m e H M e M  onepauao~~oi i  CkIcTeMbI 

UND(. KoMIIJI~Kc COCTOMT M3 IIpOJJeCCOpHbIX (o6pa- 
6a~b1samru~x)  Y C T ~ O ~ ~ C T B  (processing unit - PU), 
c n y x a r u M x  m o 6 ~ e ~ a  k i a @ o p ~ a u k i e f i  c KOHT~OJI- 
JIepHbIM YPOBHeM, ee 06pa60~m, pea.JIM3aUMM KpaT- 

KOCpOsHOrO apx l lBa  I4 BbInOJIHeHkzzl PaCseTHbIX 3a4a'I; 
c e p s e p H o r o  y c ~ p o f i c ~ s a  (server unit - SU), 06ecnesa- 
samuero, KpoMe @ y ~ w ~ f i  nomocpos~oro a p m s k i -  

p o s a H m  M x p a ~ e ~ k z z l  npyroii UH@OPM~UMM, T a m e  3a- 
n R C b  AaHHbIX H a  M ~ W H T H O - O I I T ~ ~ C K M ~ ~  AMCK 

(MOD); C O ~ C T B ~ H H O  O n e p a T o p c m  TepMMHaJIOB 

(OT), 0 6 c ~ ~ a l o r u m  OT OAHOrO A 0  ABJ'X BWeOMO- . . .  
HMTOPOB. O ~ ~ ~ ~ ~ T ~ I B ~ I O U I H ~  (PU) M cepseprme 
~ c T ~ o ~ ~ c T B ~  (SU) IIOJIHOCTbW , I ( ~ ~ J I M ~ O B ~ H ~ I ,  BKJIm- 

YasI E.M Y C T P O ~ ~ C T B ~  HMTBHHH. 

K BepXHeMy YpOBHIo A m  Tn 06b19~0 OTHOCHT Pi 
wHmeHepHyro  CMcTeMy, C O ~ A ~ H H J W  H a  6a3e M m e -  

H e p H o f i  CTaHUMH ES680, KOTOPaR 0 6 e ~ l T e 9 M B a e ~  
npOeKTMp0BaHMe A HaJIiLaKy IIpMKn2iQHOrO MaTeMa- 

T F I e C K O ~ O  06ecnese~m ACY Tn KaK HHXHerO,  TaK 
A B e p x H e r o  y p o ~ ~ e f i .  

B npoeme acnonmosaso T ~ M  OT - ABa m one- 
p a T o p o s  3Hepr06~10Ka  M OAMH m c-rapmero M a m a -  

HHCTa. q e ~ b ~ p e  C e m M M  6oJTbIIIMX 3KpaHOB C nMar0 -  
HaTIbIO 46 A ~ ~ ~ M O B  YCTaHOBJIeHbI n03AHee ,  n p M  AWIb- 

HefiIIIefi P e K O H C T P ~ M M  ACY Tn. CBFI3M C 
O ~ I U ~ C T ~ H U M O H H O ~ ~  Am K U M H e  TepMMH2UIOB IIOA- 
m m s e H  OPC-cepsep. 

C B R ~ ~  Me>K4Y HMXHMM M BePXHHM YPOBHRMM 

A w  Tn O C ~ e C T B m e T C H  qepe3 MarMCTpWIbHylO 
~ M H Y  CS275, c ~ o ~ o p o f i  C B H ~ ~ H ~  M ES680. Aonon- 
HMTeJIbHO IIpeAyCMOTpeHa CMCTeMHaH mMHa RS485, 
06ecnes~~amruax O ~ M ~ H  M H @ o p ~ a u M e f i  H a  KOH- 

TpOJLJIepHOM YpOBHe. 

Ha 3 H e p r 0 6 J I o K e  YCTaHOBneHbI TJ IbTbI :  

a~apafiaoro o c T m o s a  c n ~ y m  TMnaMM K n m s e i i ,  

OAMH A 3  KOTOPbIX 06ecne=1~sae~ P e m M  OCTaHOBa 
0 6 0 p y ~ o ~ a H U t T  sepe3 COOTBeTCTBJWUMe a.JIrOpHTMb1 
TeXHOJIOrlneCKHX 3aUIHT, a npyrofi HelTOCpeACTBeH- 
HO B O ~ A ~ ~ ~ C T B Y ~ T  H a  MClTOJIHMTenbHbIe OpraHbI:  CTO- 
n o p H b I e  K n a n a H b I  Typ6MHb1, nonasn rasa H a  KoTen M 

y n p a m e H m  MacJIOHaCOCaMki CMa3IM Typ6AHb1; 

~ J I ~ K T ~ M K ~  c K n m s a m  ynpameam BbIKnmsaTe-  
n e M  r e a e p a T o p a ,  C H C T ~ M O ~ ~  ~ 0 3 6 y m 4 e H M R  M K O ~ O H -  

KOW c n p ~ 6 o p a ~ ~  C H H X ~ O H M ~ ~ U H M ,  a T a m e  c n o K a -  
~ ~ I B ~ ~ U ~ M M M  n p ~ 6 0 p a ~ k i  K O H T ~ O ~ H  ueneii rerrepa- 
TOpa M ~ 0 3 6 ~ e H m .  

OCHOBHO~~ UeJIbH) BHeApeHMR MOAePHM3MPOBaH- 

HbIX A m  Tn 6 b m o  AOCTHXeHMe H a  PeKOHCTPyPiPO- 

BaHHbIX 3 ~ e p r 0 6 ~ r o K a ~  IIpMHuMnMaJIbHO HOBOrO, CO- 

BpeMeHHOrO ypOBHB aBTOMaTM3aUMM TeXHOJIOrWie- 
CKMX IIPOUeCCOB KaK OCHOBbI ~ @ @ ~ K T M B H O ~ ~  
6 e 3 a ~ a p ~ i i ~ o f i  3KcnnyaTauMI.i 3 H e p r 0 6 n o K a ,  xapaK-  

~epnsye~oro:  
llpaKTHseCKM IIOJIHOCTbIo ~ B T O M ~ T H ~ ~ C K O ~ ~  pa6o- 

~ o f i  3 ~ e p r o 6 n o ~ a  B p a 6 o s e ~  n k i a n a s o ~ e  ~ a r p y 3 0 ~  c 
~ p e 6 y e ~ b 1 ~  KaseCTBOM co6nmne~m KOMMepseCKO- 
r0 rpa@MKa H a v Y 3 K M  ki BbIlTOJIHeHkLFi ~ p e 6 o s a ~ k i f i  

CHCT~MHO~O O n e p a T O p a  K lTepBH'iHOMy M BTOPM9HO- 
M y  PerYJIMPOBaHMIO 9aCTOTbI; 

0 6 e c I I e s e H M e ~  aBTOMaTM3MPOBaHHbIX W K O B  Pi 

OCTaHOBOB 3Hepr06JI0Ka C EiBTOMaTWIeCKHM P p a B -  
JIeHMCM OCHOBHbIMM 3TanaMH M COXpaHeHMeM 3a 
OnepaTOpOM @ Y H K U M ~ ~  H a 6 n m ~ e H I - W  M KOOPAMHaUHM 

o n e p a u k i f i ,  y n p a s n e H m  ~ e 3 n e ~ ~ p k i @ a u ~ p o s a ~ ~ o i i  
ap~aTypofi, npl.imTwrr pemeawfi no ycTpaHeHwm 

IIpWIMH 32iQepXeK A P e M M H b I X  O T K I I O H ~ H H ~ ~ ;  

aBTOMaTM9eCKMM WeTOM BO BCeM AMana3OHe pe- 
 MOB T e m o n o r m e c m x  orpa~meatifi M @ W ~ M O -  
HaJIbHbIX OTKa30B AaWMKOB M MClTOJIHMTenbHbIX OP- 

raHOB C HeAOnyLUeHReM yXyALLTeHMR KaYeCTBa n 0 A -  
A e p x a m x  OCHOBH~M T e m o n o r m e c m  n a p a M e T p o B  
Pi MMHMMXIbHO BO3MOXHbIM OTKnOHeHMeM OT 38- 

AaHHOrO v a @ M K a  M3MeHeHAR HaTpy3KI-i; 

O ~ ~ C ~ I ~ Y ~ H H ~ M  s a n e c k t  B a p m B  p e m ~ o f i  MH- 
@ o p ~ a u a ~  M n e f i c ~ ~ ~ i i  O n e p a T o p a  an2 BO~MOXHO- 

CTM ~ O A ~ O ~ H O ~ O  a H m M 3 a  P e m M H b I X  O T K T I O H ~ H M ~  M 1 

a ~ a p ~ i i ~ b m  C M T ~ ~ U A ~ ~ .  I 

B a a o e b ~ e  ycnoem nm n o c T m e n m  nocramen- 1 
~ o f i  u e n ~  cneny~oru~e [7]: I 

COOTBeTCTBJWUIHe ~ p e 6 y e ~ o M y  YPOBHK) IBTOMa- 

TM3aUMM @ ~ H K u M o H ~ J I ~ H ~ I ~  XapaKTepMCTMKH nTK , 
Teleperm-XP-R, B nepsym o s e p e n b  BbrcoKaR Ha-  
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n e m o c T b  M p a 3 ~ ~ ~ 0 e  6a30~oe n p o r p a M M H o e  o6ec- 
neseme; 

npMMeHeHMe n p t i H u m m a n b H o  H O B ~ I X  anropm- 
MOB aBTOMaTI.neCKOTO PeryJIMpOBaHwI M IIOIIIarOBO- 

ro n o r m e c K o r o  y n p a B n e a m  [4,8- 101, pa3pa6o~a~-  
Haac CneUHaJIMCTaMH 3A0 " M H T ~ ~ ~ B T O M ~ T M K ~ "  M 

snercrpoc~a~u~fi ,  me B H e n p m P i c b  ACY Tl3. 
B smne OCHOBH~N T e m m e c w  p e m e ~ ~ f i ,  npn- 

HFITbIX n P M  MOAePHM3aUMM, CJIeHyeT OTMeTMTb: 

p e a n k i 3 a u a m  ~ o ~ H o M ~ c I I I T ~ ~ H ~ I X  ACy Tn C 
BWIWseHMeM B COCTaB aBTOMaTH3MPyeMO~O BCerO 
T e r u r o M e x a H m e c K o r o  060pynosa~m (TMO) 3 ~ e p -  
ro6~1o~a  M, r A e  6bmo H ~ O ~ X O ~ M M O ,  TeCHO CBR3aHHO- 
r0 C HMM TeXHOJIOTFIeCKOrO O ~ I U ~ C T ~ H U M O H H O ~ O  

060pynoBaHkul,  a T a m e  6nos~oro 3nelcrpo~emme- 
CKOrO 0 6 0 p y n o ~ a ~ m  (3TO); 

O T K ~  ,OT T ~ ~ A M U M O H H ~ I X  U ~ O B  y n p a a n e H m  c 
KlTD%ihfM, n p ~ 6 0 p a ~ 1 4 ,  M H ~ M O C X ~ M O ~ ~ ,  ~ a 6 n o  c k i m a -  

3ki3aUMM M T.H., IIepeXOn K KOMnaKTHbIM MOneJLHM 
W T O B  C Bki,WOMOHHTOpaMM, " M ~ I L U K ~ M M "  Pi MMHH- 

~ a n b ~ o  ~ c n o m y e ~ o f i  wtasaaTypofi, a no3n~ee - c 
~ O J I ~ U I H M M  3KDaHaML-i KOMeKTklBHOr'O IIOJIb30BaHHH: 

npxMeHeHkie  p e s e p ~ ~ o r o  n y n b T a  y n p a a n e H m  

TMO TOJIbKO K I K  CpeACTBa a ~ a p k l f i H 0 r 0  OCTaHOBa 

060pynosa~m C OI'fElHmeHHbIM O ~ X ~ M O M  pe3epB-  

~ b r x  cpencTB,  a T a m e  n y n b T a  y n p a a n e H m  3nercrpo- 
r e x H m e c m M  O ~ O ~ ~ ~ O B ~ H M ~ M ;  

coxpaseaae, KaK npasmo, naTrIkiKoB 0-5 MA, cy- 
UeCTByloUkM C ~ O P O K  3aABHXeK M KOMnneKTHbIX 

p a c n p e n e n M T e n b H b I x  YCTPO~~CTB (KPY) 6.3 H 0.4 KB; 
pacnpeneneawe c ~ m a n o ~ ,  y n p a B n R m w m  KO- 

MaHJI W lLJfrOpHTMOB lT0 CMCTeMaM aBTOMaTM3auMM 

TOJIbKO no TeXHOJIOrti.reCKOMJ' (a H e  @ ~ H I U I M O H Z ~ J ~ ~ -  

H O M ~ )  n p a 3 ~ a ~ y  c pean~3au~efi  n p P i H u a n a  onao- 
K p a T H o r o  BBona  MH@OPMWMU M ee nanb~efiruero 
M H o r o K p a T H o r o  a c n o n b 3 o s a H m  c u ~ @ p o ~ o f i  nepe- 
Z I q e f i  BI-IJJTPM CMCTeMbI; 

n e p e H o c  B llTK p e a n m o s a ~ ~ b ~ x  B penefiab~x cxe- 
Max ZlIrOpMTMOB n e p B O r 0  OOBHII ,  ~JIOIMPOBOK, aB- 

TOMaTWIeCKOrO BKJIIoqeHMR p e 3 e p B a  (ABP), JIOrMKM 

n e p e w r m u e H m  c~opoc~ef i  ti ~ . n .  (C n ~ m w a u ~ e f i  
COOTBeTCTByIoUkM peJIefiHbIX Y C T ~ O ~ ~ C T B ) .  

M HaKOHeU, H a p m y  C TeXHMeCKMMM IIpMHUHna- 

1 ~ k i  np0BeAeHm-I ~ o n e p ~ ~ 3 a u ~ l . i  ~mef i r r r ee  s ~ a ~ e -  
Hkie ynemocb a m M B H o M y  n p M m e s e H M m  K M o n e p -  

H H ~ ~ U M H  n e p c o H a n a  c T a H u M a  - ero p a c m m  B non- 
m O B K e  MCXOAHbIX DaHHbIX, IIPOeKTMPOBaHHkl, 

MOHT-e M HaJIaAKe C IlpenBaPMTeJIbHbIM n p O B e a e -  

HMeM B 3A0 " ~ ~ H T ~ ~ ~ B T O M ~ T M K ~ "  nBJWieneJIbHOr0 
K y p c a  o6yream x a p a m e p a c T k i K a M  M c n o n m y e M o r o  

nTK M OCO~~HHOCTIIM er0 lTpkiMeHeHlM rn POC- 

C H ~ ~ C K P ~ X  ~ H ~ ~ ~ o ~ J I o K O B .  

uafi M O ~ O  c n e n a T b  c n e n y r o u k i e  BbIBonbI o nonro- 
BpeMeHHbIx pe3yJIbTaTaX PeKOHCTpYKUMkI CKY. 

Kowenm ynpameiinx. P e r u e ~ ~ e  o ~ o n e p ~ ~ s a -  
UHM CKY C BHeApeHMeM I I o J I H o ~ ~ H I ~ ~ M o H ~ ~ H o ~ ~  
ACY TTI n p ~ 3 ~ a e ~ c ~  n o n H o c T b m  c e 6 ~  o n p a B n a a -  

UHM. Bce p a c T H a m  onpoca n o n T s e p m a m T  npa- 
BWIbHOCTb nPHHRTbIX n p k l  PeKOHCTpYKUMM llPMHUM- 

nOB,  a MMeHHO: 

MHTerPaUMM B PaMKaX enMH0fi  ACY Tn P p a B n e -  
HMR T e m o M e x a H m e c m M  M 3 n e l c r p o ~ e x ~ m e c m ~  
060pynosa~ae~  (B 06'6e~e, n o c T a T o w o M  m onepa- 
TMBHOTO K O H T ~ O ~  H ynpaane~m); 

n 0 J I H O m  MCKJTI09eHm Pi3 CpeACTB KOHTPOJLH M 

JTIpaBJIeHkM ~ H ~ ~ ~ ~ J I o K O M  pe3epBHbIX KJIIOgefi 

y n p a m e m ,  B TOM mcne M p e r y m p y l o ~ ~ ~ ~  o p r a H a -  
h@i, IIOKa3bIBaIOIUkM M PelTiCTpkIPYIOIUkM IIPH~OPOB; 

XOTR H a  OTneJIbHbIX CTaHUURX H ~ K O T O P ~ ~ ~  06'be~ 
KJIIOyefi 6bm COXpaHeH, W O  0 6 ' b f l ~ H R e ~ c R  MCTOpFIe- 
CKM c n o m ~ r u m c x  ~ p a n ~ m r n  m~ O n a c e H m M M  

CneUHtUIMCTOB CTaHUMM 0 B03MOXHbIX 3aTpy~HeHMHX 
B y n p a a n e H m  n p M  a s a p ~ f i ~ o f i  c ~ ~ y a u ~ a ,  oAHaKo  
ngamma 3~0ro  H e  n o n T B e p n m a ;  

MC~OJIb30BaHMtI  BMeCTO PeKOMeHAOBaHHbIX 

PA 153-34.1-35.523-2002 c p e n c T B  pe3ep~~oro  a 
a s a p k t f i ~ o r o  y n p a a n e H m  H ~ ~ O J I ~ I U O ~ O  rrynbTa asa- 
p I4 f iHor0  OCTaHOBa 3 H e p r 0 6 ~ 1 0 ~ a  C MHHHMWIbHbIM 

KOJIlneCTBOM OpraHOB JTIpaBJIeHwI ki MHAMKauMM; 

PiCKTIlOSeHMR Pi3 C ~ O P O K  3aABHXeK, P a H e e  BbInOJI- 
w r s r u ~ x c ~  H a  annapa~~of i  o c H o s e  an ropMTMoB nep- 
B o r o  y p o ~ m  y n p a a n e H m  ABP c n e p e H o c o M  m (m- 
TOPRTMOB) peaJ'lki3auMM B KOHTPOJIJIePbI; 

o p r a ~ ~ 3 a u l . 1 ~  n y n b T a  y n p a B n e H m  r e H e p a T o p o M  
&l'I5l BbInOJIHeHKH OCHOBHbIX 0 n e p a ~ M f i  ( ~ 0 3 6 w e -  
HMe H n e p e x o n b 1  c pa6osero H a  p e 3 e p ~ ~ o e  ~036yme- 
HMe M O ~ ~ ~ T H O ,  CMHXPOHM3aUm r e H e p a T O p a ,  p p -  
H o e  o T K n m s e H M e  reaepa~opa) c n p ~ 6 0 p a ~ ~  OCHOB- 

H ~ M  3nempmecmx n a p a M e T p o B  r e H e p a T o p a .  

C~LII~CTBOB~BIII~~ MHeHMe 0 TOM, YTO COBpeMeH- 

HbIe  CpenCTBa aBTOMaTM3aUHM H e  C M O W  HOpMaJIbHO 
BbIllOJIHRTb CBOkM @yHKUMfi M3-3a B03MOXHbIX Mac-  

C O B ~ I X  ne@emo~ O ~ O P Y ~ O B ~ H ~  n o n e B o r o  ~ ~ O B H R  

( O T K ~ ~ O B  KOHUeBbIX B ~ I K T I I O ~ ~ T ~ J I ~ ~ ~ ,  EaTqHKOB, OT- 

KJIIOVeHHH aBTOMaTOB lTHTaHHH H3-3a n e p e w y 3 K M  

IlpPiBOnOB c~ap0fi apMaTypb1, HeyAOBJleTBOpMTeJIb- 

H 0 f i  p a 6 0 ~ b 1  Pe ryJMpyIoUPiX OpraHOB M ~ .n . ) ,  H e  n0n- 
TBepJUUTOCb. n 0 n 0 6 H b 1 e  ne@eKTb1 B.  He3HarIHTeJIb- 
HOM 06'6e~e MMenM M e m o  M co3nasan~ onpenenea- 
HbIe  H ~ ~ A O ~ C T B ~ ,  HO H e  RBILFLTIMCb CePbe3HbIM 

lTpen5ITCTBMeM N M  06ecnesesm pa60~ocnoco6~o- 
CTM CMCTeMbI B UeJIOM. 

B KaZIeCTBe OTAeJIbHbIX 3 a ~ e % H H f i ,  OTHOCRWMX- 
CR K IIepBbIM no BpeMeHH npOeKTaM MOnepHH3aUMM, 

B aHKeTaX yKa3bIBZTMCb OTCYTCTBMe BbIAeJIeHHOTO 

C ~ I  aHKeTbI H ~ C T H O ~ O  I . iHTepBbmMpoBaHm T e m M s e -  cnenyroum npoemax npammecm B c e r n a  ~ T H  pe- 
CKHX pyK0~0nkn.eJ lef i  tl CrIeUHZIJIHCTOB 3JIelcrpOCTaH- U e H m  6 b m ~  peaJIEi30BaHb1. 



H ~ ~ X H O C T ~  %i KasecTBo  p a 6 0 ~ b 1  TexHwIecKlar  
CpenCTB. B C O B ~ T C K O ~ ~ ,  a 3aTeM H B P O C C H ~ ~ C K O ~ ~  HOP- 

M ~ T R B H O ~ ~  AOKYMeHTaUMH 0 6 6 1 ~ ~ 0  YKa3bIBXJIHCb 06- 
wxe ~ p e 6 0 ~ a H k Z R  K c p o ~ y  c n y x 6 ~  TexHkfqecIUix 

CpeACTB ACY Tn: w I H  KOHKpeTHbIe ~ @ p b 1  (10, 15, 
20 n e ~ ) ,  w r ~  c p o ~  crry>r<6b106c~rymi~ae~oro T e m o -  

JIOllFIeCKOIX3 0 6 0 p y ~ o ~ a ~ k i r i .  O ~ ~ I T  3KCllJlJJaTauMH 

COBpeMeHHbIX nTK nOKa3bIBaeT, s T 0  CpOKM cnyx6b1 
M O W  6 b 1 ~ b  IIPMHUMlTHNlbHO pa3JIHYHbIMM AJIR pas- 
H ~ D (  YCTPO~~CTB. E c n k i  anrr a n n a p a T y p b 1  K o H T p o n n e p -  

HOrO S O B H 5 l  O ~ L U ~ I I P H H F I T ~ I M  CPOKOM 3KCllJlJJaTa- 
UHH CYMTaeTCH CPOK H e  M e H e e  20 JET, TO ,D.JIH CHCTeM 

sepmero yposwr c p e n ~ ~ f i  c p o ~  3 K c m y a T a u k i a  oue- 
HHBaeTCH B 8 neT, a AJIR BktqeOMOHHTOPOB OH H e  I Ipe-  

BbIWaeT 3 JET. 

O Y ~ B ~ H O ,  YTO Y K ~ ~ ~ H H ~ I G  8 - n e ~ ~ H f i  CpOK CBR- 

3 a ~  npeme B c e r o  H e  c @ H ~ H ~ ~ C K M M ,  a c M O P ~ ~ H ~ I M  

c T a p e H a e M  YCTPO~~CTB B e p x H e r o  y p o ~ m  ACY Tll. 
EDHO pa3BHBaIOI4HeCR M H @ O P M ~ U M O H H ~ I ~  TeXHO- 
JIOrHH ll03BOJlRIOT IIOCTORHHO COBePLUeHCTBOBaTb 

x a p a r c r e p H c T m a i  06pa60~m HH@OPM~UWM, onepa- 
T O P C M ~ ~  H ~ ~ e p @ e f i ~ ,  c n o c o 6 b 1  HaKOIVIeHkZR H Xpa- 

HeHkZR AaHHbTX 0 pa6o~e 0 6 0 p y A o ~ a ~ k i r i ,  a LJJM ripe- 
TBOPeHHR B m 3 H b  3 T m  B O ~ M O X H O C T ~ ~ ~  T ~ ~ ~ Y ~ T C H  H 

COOTBeTCTBJTOUee pa3BHTHe annapaTHb1X CpeACTB. 

 tam^ O ~ P ~ ~ O M ,  3a " X M ~ H H "  OAHOrO n o K o n e -  
HHR TeXHM9eCKMX CpeACTB KOHTPOJTJIePHOrO SOBHZI  

MOWeT CMeHHTbCH TPH-9eTbIPe IIOKOJIeHkiri CMCTeM 

BepXHerO S O B H R .  HM~HHO C TaKHX n 0 3 H ~ H f i  H CJIe- 
m e T  PaCCMaTpHBaTb XapaKTepHCTHKM HaAeXHOCTH Pi 

K a s e c T s a  IITK. 
Ko~mp~f l f l ep~b l f i  ypO6eHb. H W ~ X H O C T ~  pa60~b1 

a n n a p a T y p b 1  TnTC-51 BeCbMa BbICOKa, M CaMOnpO- 

M3BOIIbHbIe OTKa3bI ~0AYJlefi aTIZI BCeX O ~ ' ~ ~ K T O B  
K p a f i ~ e  PeAIUi. Tame OTKa3bI H ~ ~ J I I O A ~ I O T C R ,  KaK 

IIpaBkmO, BO BpeMH JIpOBeAeHuR PeMOHTHbIX p a 6 o ~  H 

BbI3BaHbI BHeLUHMMH IIPHYMHaMM ( H ~ ~ P W M ~ P ,  n O n a -  
AaHHeM IIOBbIUeHHOrO H a n p R X e H H R  H a  B X O A ~ I / B ~ I -  

XOAbI M o ~ y J I e f i ) .  B n m ~ H e  CTapeHHR O ~ O ~ Y A O B ~ H H R  
llTK H a  p e n a r e m e  swcna O T K ~ ~ O B  ~ o ~ y n e f i  n o K a  

H e  H ~ ~ J I I O A ~ ~ T C R  HH H a  OAHOM H 3  O ~ ' ~ ~ K T O B .  Cpen- 
H e e  KOJIkIrIeCTBO OTKa30B ~ 0 f i y J I e f i  B rOA H a  npeo6- 
JIaAaIOUeM 6 0 n b W H H c T ~ e  O~%CKTOB COCTaBnReT 

2 MOAyILII H a  3 ~ e p r 0 6 ~ 1 0 ~  n p M  o 6 w e ~  KOnkiYeCTBe 

~0nyJIefi H a  3 ~ e p r 0 6 n 0 ~  OT 400 ( C Y ~ T ~ T C K ~ R  
rP3C- 1) A 0  1000 ( ~ ~ P M C K ~ H  rP3C). H H  K OCTaHO- 

BaM 0 6 0 p y ~ o ~ a ~ I - M ~  HM K YXYALLIeHHIO KaYeCTBa Be- 

A e H w I  pe>KkIMOB ~ O A O ~ H ~ I ~  OTKa3bI H e  npHBOAkZnW. 

Ha ~oJ I~LLIMHcTB~ 3 J I e 1 c r p o c T a ~ U H f i  OTMesaeTCR 

H ~ O ~ X O A E I M O C T ~  nOCTOHHHOr0 KOHTPOILII COCTOHHkZR 
a m q w y m o p o B  B yc~pofic~sax 6ecnepe6ofi~oro n H -  

T a H w I  M C B O ~ B ~ ~ M ~ H H O ~ ~  3aMeHbI  a ~ I L I I T O P O B ,  

B ~ I ~ ~ ~ o T ~ B L L I H X  C B O ~ ~  PeCypC. O T M ~ % ~ ~ ~ T C R  H OTAeJIb- 

HbIe  OTKa3bI ~ ~ O K O B  nHTaHkiri. 

B ueJIOM HaAeXHOCTb a n n a p a T y p b 1  KOHTpOJLIIep- 
HOrO flOBH5l OUeHHBaeTCR KaK OYeHb BbICOKm. 

C u c m e ~ a  sepxHezo yposm OM-650. H a a e x ~ o c ~ b  
a I I n a p a T y p b I  3~0a  CHCTeMbI CneUHUIHCTaMH 3neK-  

T ~ O C T ~ H U M ~  B UeJIOM OUeHMBaeTCR HeCKOJlbKO Hki- 

We ,  s e M  KOHTpOJIJIepHOrO WOBHR. CBR~BHO 3 T 0 ,  B 

n e p B y I o  onepenb, c H c s e p n a H M e M  pecypca omem- 
H ~ I X  YCTPO~~CTB: AHCKOB~D( ~ a ~ o n ~ ~ e n e f i ,  M O H ~ O -  

POB, " M ~ I L U ~ K " .  Ass llOCJIeAHPiX ~ C T ~ O ~ ~ C T B ~  MOXHO 
npOCT0 3aMeHkiTb, a BOT O ~ ~ C ~ I ~ Y M T ~  HaAeXHOCTb 

3KClIJTyaTaUHH MarHHTOOIITkneCKkY( ~ a ~ 0 n H T e J I e f i  

(MOD) OKa3NlOCb npo6ne~oii. B rOAbI, KOrAa CO- 

3AaBNlHCb aHUIM3HpyeMbIe  lTpOeKTb1, Y A O ~ H O ~ O  H 

O ~ I U ~ A O C T ~ I I H O ~ O  HOCHTeILII DVD ewe H e  CYLUeCTBO- 
BNlO, a B X O A S I ~ H ~ ~  B KOMnneKT OM-650 HaKOIIHTenb 

MOD s a p e ~ o ~ e m o ~ a n  c e 6 ~  H e  c wruef i  CTOPOH~I: 
H a  ~oJ I~LLIMHcTB~ ~ J I ~ K T P o c T ~ H u H ~ ~  AMCKOBOnbI 

MOD 3aMeHRnH HeCKOJIbKO pas, H a  WCTH 3JIeIcrpO- 
c ~ a ~ u a f i  ~oo6rue n p e K p a T w r k i  m ~ c n o n b 3 0 s a ~ ~ e .  

B M ~ C T ~  C TeM, CWeCTBJTOT H n p H M e p b I  YCneWHOrO 

IIpOAOJDKeHHR 3KClIJTyaTaUHH AaHHbIX KOMnOHeHTOB 

B T e q e H H e  AJIHTeJIbHOrO C P O M  ( P ~ @ T M H c K ~ R  rP3C). 
B PaMKaX we ~ a s a B L U e f i c R  KaMIIaHHki IIO MOAePHH- 

3 a u H H  OM-650 IVIaHHpyeTCR IIepeXOA H a  HaKOnHTe- 

na DVD. 
no M e p e  3KClIJTyaTaUHH B03HHKXJIH CjlyYaH OTKa- 

3 0 B  OTAenbHbIX KOMnbIOTePOB BepXHerO WOBHR. 

n p k i s H ~ a  OTKa30B - CTapeHHe KOHAeHCaTOpOB. Ha 
BCeX CTaHJJH5K Ae@eKT YCTpaHReTCH 3 a ~ e ~ 0 f i  HeHC- 

n p a B H o r o  K o m e H c a T o p a  H a  H O B ~ I ~ ,  nocne sero 
Y C T ~ O ~ ~ C T B O  BOCCTEiHaBJIHBaeT P ~ ~ O T O C I I O C O ~ H O C T ~ .  

Ha l l e p ~ c ~ o f i  TP3C T a K m  s a ~ e ~ a  n e n a e T c r r  m a H o -  

BO A 0  IIORBJIeHHR Ae@eKTa. n 0 ~ 0 6 ~ b 1 f i  A ~ @ ~ K T  HH 
pa3y H e  IIpHBOAkZn K 3aMeTHbIM nOCJTeACTBHRM 6na- 
rOAapR pe3epBHpOBaHHIO KOMIIOHeHTOB B e p x H e r O  

G O B H R .  

H ~ C M O T ~ X  H a  y ~ a 3 a ~ ~ b r e  n p 0 6 ~ 1 e ~ b 1 ,  no~a3a~enw 
HaAeXHOCTH CMCTeMbI B e p x H e r O  flOBH5i BeCbMa BbI- 

COKM H CPaBHHMbI C HWeXHOCTbIO K O H T ~ O J L I I ~ P H O ~ ~  

9aCTI.I. A O C T ~ T O ~ H O  CKa3aTb, YTO 38 BCC B ~ ~ M R  3KC- 
lIJIyaTaUMM (a 3 T 0  H a  HeKOTOPbIX ~ H ~ ~ ~ O ~ J I O K ~ X  60- 
nee 15 n e T  ~ e n p e p b ~ ~ ~ o f i  pa60Tb1) H e  6 b m o  c j lyYaeB 

Cepbe3HbIX OTKa30B OM-650, KOTOPbIe I IpHBenH 6b1 
K OCTaHOBY 3~epr06~10~a  t v l H  K HeB03MOXHOCTM er0 
3 K c n n y a T a u H H .  

C M C T ~ M ~  OM-650 BbInOJIHeHa H a  6a3e UND( H 

OTJIHsaeTCR B ~ I C O K O ~ ~  C T ~ ~ I . ~ T I ~ H O C T ~ I O  pa60~b1. 
@YHKUMOHUI~HO B ~ e f i  npeACTaBJIeHb1 BCe ~eo6xo- 
AHMbIe KOMnOHeHTbI LUlR OpraHH3aUMH HH@OPM~-  
UMOHHOrO B ~ ~ ~ . I M O A ~ ~ ~ C T B M F I  H ~ a e X H 0 f i  3KCllJlyaTa- 

u H H  ~ H ~ ~ ~ o ~ J I o K O B .  KOH~YHO, Pa3BHTHe CpeACTB 

OIIepaTHBHOrO B ~ ~ H M O A ~ ~ ~ C T B H R  WIeT  OVeHb ~ Y P H O  

H IIORBJleHHe H a  PbIHKe HOBbIX CkiCTeM lT03BOnReT 

rOBOPMTb 0 MOpanbHOM YCTapeBaHHH OM-650, @Pi- 
3kIrIeCKOM ki MOPaTIbHOM CTapeHHH yCTaHOBJIeHHbIX 

nepC0HXJIbHbIX KOMnbIOTePOB, O T P ~ ~ O T ~ B I I I H X  

10 JIeT H 6onee. H ~ O ~ X O A ~ ~ M O C T ~  MOAepHH3auHH 

OM-6.50 A ~ ~ ~ c T B H T ~ J I ~ H o  Ha3peJ Ia  H A O n X H a  6b1~b 
n n a H o M e p H o  o c y r u e c T s n e H a  B 6nmafiruae r o n b I  

m H  BCeX PaCCMOTPeHHbIX O ~ ' ~ ~ K T O B .  

C u c m e ~ a  ~ ~ U H O Z O  s p e ~ e ~ u .  Bce ACY TII ocaarua- 
JIHCb C M C T ~ M O ~ ~  eAHHOr0 BpeMeHH C TOYHOG CHHXPO- 

~ M 3 a U ~ e f i  no C m H H K a M  GPS. K pa6o~e CHCTeMbI 
CHHXPOHH3aUHH BpeMeHH BHYTPH ACy Tn 3aMeYa- 
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H M ~  Y CneUMUMCTOB HM O H H O ~ ~  113 ~ J I ~ K T P o c T ~ H u P ~ ~ ~  
HeT, HO H a  OT,QeJIbHbIX YCTaHOBKaX CBR3b CO CIIJJTHM- 

KOM BbIBeAeHa ki3 pa60~b1 (BO BCeX Crry.Ia5IX - M3-323 

ITOBpeXUleHMR COeHMHeHMR C ~ H T ~ H H O ~ ~  W k i  OTKa3a 

!CWJIMTem ~ H T ~ H H ~ I ) .  0 ~ 0 6 b ~  H ~ Y A O ~ C T B  nepCOHaTI 
CTZiHJJMM nPM 3TOM H e  kiCnbITbIBaeT, TaK KaK BHYT- 

P H H M e  W C b I  CMCTeMbI p a 6 0 T a I O ~  BeCbMa ~ T a 6 k t n b H 0 ,  

3 IlepMOAENeCKaR KOPPercMPOBKa BpeMeHM B p m -  

H?W 6onbruoro TpyAa  H e  TIpenCTaBJEleT. H e n p l l H R ~ P i e  
Mep  no BOCCTaHOBJIeHMIo ~ 0 p ~ a J I b H o f i  CBR3ki C a H -  

R H H O ~ ~  BbI3bIBaeT y ClTeUMfUIMCTOB OAO " W H T ~ ~ ~ B -  
TOMaTPiKa" HeKOTOpOe HeAOJ'MeHHe, HO OHO, 0%- 

BHIIHO, rOBOPHT 0 TOM, ZIT0 B O C T P ~ ~ O B ~ H H O C T ~  
@yKIJPiki  C B ~ P X T O ~ H O ~ ~  CMHXPOHPi3aUMM BHYTpeH- 

HKX YaCOB C aCTpOHOMPNeCKMM BpeMeHeM H e  OCO- 

~ H H O  BenPiKa. 

npMHuMIIMaJIbH0 M3MeHeHHOe a l I r O p k i T M ~ e C K O e  

0 6 e c n e Y e ~ k i e  H e  Bb13BUO npo6ne~  B neRTenbHOCTM 
HW o n e p a T k i s H o r o  n e p c o H a n a  KTIJ, HM 06cnymisa- 
rourero n e p c o H a n a  uexa ACY Tn. 

3au(urnbl, ~ROICUPOBICU,  ABP. CO~CTB~HHO anro- 
~ F ~ T M ~ I  ~ T H X  3 ~ a ~  npu nepsws~ofi p e a ~ 1 ~ 3 a u ~ ~  
OCTaJlMCb B OCHOBHOM 663 M3MeHeHUII no CpaBHe- 

HMIO c p e n e f i ~ b ~ ~  McnonHeHkieM.  B TO x e  sperm pac- 
UIMpWlMCb @YHKUMM o ~ c J I ~ X C I ~ B ~ H M R  M KOHTPOntI 3a 
~ r x  pa60~ofi. B nepsym osepenb  TO Kacae-rcR TexHo-  
.lOrWleCKHX 3awMT. ~ c ~ o J I ~ ~ o B ~ H M ~  MX pea.lIM- 

~ U M M  IITK nos~onmo 06ecnesa~b: 

Aemo~arnuliec~ue pezymrnopbl. B npouecce MO- 

nepHM3aUkiM BnepBbIe  6 b m ~  CyIUeCTBeHHO YCOBep- 

rUeHCTBOBaHb1 w I H  BHenpeHbI  ~ O ~ ~ ~ ~ I H H C T B O  OCHOB- 

HbIX P e ~ n t I T O P O B  KOTnOarperaTOB M CkiCTeMa aBT0- 
MaTWIeCKOrO PewJ'IPipOBaHPiR '4aCTOTbI Pi MOJIIHOCTM 

(APUM). E6nbrua~ s a C T b  BHenpeHHbIX peI.lIe~Mfi RB- 

JIRIoTCR OPkirMHanbHbIMM p a 3 p a 6 0 T K a ~ M  3A0 "WH- 
T ~ P ~ B T O M ~ T M K ~ "  M nepCOH&Ta C T ~ H U H ~ ~  [8, 91. Bce 
3~epro6nom yJIOBJIeTBOpRIOT T ~ ~ ~ o B ~ H U I I M  o6uero 
IIepBMqHOrO PewJIMpOBaHUII saCTOTb1 (OnPY). 
~ H C ~ T O ~ J I O K E I  ~ ~ P M C K O ~ ~  M C T ~ B ~ O ~ O J I ~ C K O ~ ~  rP3C 
nOJQTHJIH C ~ P T R @ H K ~ T ~ I  rOTOBHOCTM K HOPMMPO- 
BaHHOMJ' IIepBWlHOMY PewJIMpOBaHMIO YaCTOTbI 

(HnPq) M aBTOMaTlneCKOMy BTOPM9HOMY peI')'.JIM- 

POBaHMK) qaCTOTb1 (ABP'CI) M y r I a C T B m T  B PbIHKe CM- 

cTeMHbm YCJIF. Ha B c e x  3~epro6no~ax  peanaso~aa 

HOB [I  11. 
Ha BCeX PaCCMOTpeHHbIX 3 ~ e p r 0 6 n o K a x  BBeneH- 

HbIe  B 3KCrUTyaTaUMIO B pe3yJIbTaTe MOnepHM3aUMM 
ACP OCHOBH~IX n a p a M e T p o B  3Hepr06n0Ka ,  s K n m s a R  

CMCTeMY APYM, HaXOARTCR B pe>rulMe ~TOCTORHHO~~ 

s ~ c r ~ n y a ~ a u ~ a ,  0 6 e c n e s ~ s a ~  ~ p e 6 y e ~ y o  T O ~ H O C T ~  

n o m e p x a H m  K o M M e p s e c K o r o  r p a @ P i ~ a  ~ a r p y 3 m  M 
BbInOJIHeHMe Tpe60BaHkif i  3HePrOCkiCTeMbI. HM 
JTIpOUeHUII MCXOnHO HaCTPOeHHbIX n0 pe3ynbTaTaM 

HaIIWOsHbIX pa6o.r nOCTaTO'iH0 CJIOXHbIX p e I U e ~ M f i  

no n o c T p o e H M m  ACP, HM m c y w e c ~ s e ~ ~ o f i  nopa- 
~ O T K M  38 IIPOUIenUIMe n e P M 0 n b I  3KCllIIyaTaLlMW H e  

n e p c o H a n a  no pa60~e c ~ ~ L U M T ~ M H  p e a ~ ~ k i s y e ~ c s r  H a  

B m e o r p a M M e  B B m e  T ~ ~ J I M U ~ I ,  ~ K n m s a m u e f i  B c e 6 ~  
X - I ~ M ~ H T ~ I  ynpameam, k i H n m a u H r o ,  c k i r a a n w s a -  

UMIO Pi AAp. Ha MHOrMX 3JIeKTpOCTaHUBRX BHenpeHbI  

u r a r o s b I e  n p o r p a M M b 1  nposepm sarua~, YTO o6ecne- 
qMBaeT IIepCOHaJI I Io J IHo~  ki C B O ~ B ~ ~ M ~ H H O ~ ~  MH@OP- 

k~auP ie f i .  

B HeCKOJIbKO M e H b U e M  06'be~e H a  HeKOTOPbIX 

0 6 ' b e ~ ~ a X  OCJWeCTBlureTCR KOHTPOJIb 351 A ~ ~ ~ C T B M ~ M  

HeOTMIO9aeMbIX ~JIOKLIPOBOK M ABP. 
B u e n o M ,  6e3 W e T a  M e n m x  KOPP~KTMPOBOK, CM- 

CTeMa 3 a U M T  M ~ I I O K ~ ~ P O B O K  nOCJIe OKOHsaHWI Ha-  

.TanKM OCTWIaCb H ~ H ~ M ~ H H O ~ ~  B TeYeHMe 3 K C W a T a -  

UWM. n p e T e ~ 3 P i f i  K kiX pa60~e WIM K HWeXHOCTM 
C ~ ~ ~ ~ T ~ I B ~ H K R  y ClleukiEiJIMCTOB HM O ~ H O G  H 3  31IeK- 

Tp~~TaHl@i f i  HeT; 06 'be~ KOHTPOntI, CMTHaJIM3aUPiM, 

IIPOTOKOJIkiPOBaHMR COCTORHUII, aBTOMaTH3aIJMH 06- 
CJTJ'XHBaHHR 3auMTHbIX ZlJWOpHTMOB nOCTaTOYeH M 

cnomoc~ef i  n p k i  a K c n n y a T a u k i a  H pa36ope asap&- 
HbIX ~ ~ T y i l ~ M f i  Y nepCOHaJIa  H e  BbI3bIBaeT. 

0 ~ 3 b 1 ~ b i  nOJIyWHbI TOJIbKO OT T ~ C  "PLKC~" M n e p ~ -  
C K O ~  r P x ) ;  H a  HeKOTOPbIX 3JIeKTJ?OCTaHUkIFD( H e  

YnlIJIOCb 0 6 e ~ ~ e ~ i T b  IIOCTORHHOe BKTIIOYeHMe B pa6o- 
T y  npk i  WCKaX ~ H ~ ~ ~ O ~ J I O K O B  IIpOrpaMMaTOpOB Ha-  

r p y x e H m  M/WM TeMnepaTypbI .  

flozuliecrcue anzopumb~ eepxnezo y p o e ~ ~ l  (uazoeble 
npozpmbl ,  ornKslIoraemble 6no~upoe1~u). Ha npeo6- 
J IWaIOUeM ~ O J I ~ L L I H H C T B ~  PaCCMaTpMBaeMbIX o65e~-  
TOB (3a MCKJIIOqeHMeM ~ H ~ P ~ O ~ J I O K O B  ~ ~ P M C K O ~ ~  
TP3C) no ~ o n e p ~ a s a u k i ~   TOT K n a c c  n o r P i s e c m x  
aJIrOPkiTMOB H e  MClIOJIb30BaJICR. T ~ M  MHTepeCHee TOT 

@am, YTO H a  6onbruefi saCTM 3 ~ e p r 0 6 n 0 ~ 0 ~  lTpeA- 

npPiHPiMa.JIMCb 3HaYHTeJlbHbIe YCHJIkTII no p a 3 p a 6 0 T K e  

M BHeApeHHIo JIOrMqeCKLM n p O v a M M  M 6 b m ~  now- 
YeHbI l l O J l O ~ T e J I b H b I e  B UeJIOM Pe3YnbTaTbI. H a ~ 6 o -  
nee ~ J I ~ ~ O I I ~ ~ W T H ~ I ~  ycnosm mx p e a r r a 3 a u ~ ~ i  nomi- 
9eCKE.M IIpOrpaMM Pi HX IIOCTORHHOI'O kiCnOJIb3OBa- 

HUII 6naronap~ ~ak i60J Ib I I I e f i  OCHaI4eHHOCTM 

3ne1crpPi@Piukiposa~~ofi a p ~ a q p o f i  H ~ ~ J I I O L W I H C ~  

H a  6onee c c ~ o n o ~ ~ x "  3 H e p r 0 6 n o ~ a ~ :  6 e p e 3 0 ~ ~ ~ 0 f i ,  
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~ ~ P M C K O ~ ~ ,  P~@TMHCKO~~ rP3C. Ha~Gonbmee KO- 

n M r e c T B o  no rmecm n p o r p a M M  - 6onee 100 - pea- 
JIH30BaHO H a  3 H e p r 0 6 J I o ~ a x  ~ ~ P M C K O G  rP9C H 
~ M M ~ B C K O ~ ~  T3C, H a  HeCKOJIBKO AeCRTKOB MeHbLUe - 
H a  P~@THHCKO~~ H ~ ~ ~ ~ ~ o B c K o G  rP3C. 

nonpo6~b1fi aHZUIH3 O C O ~ ~ H H O C T ~ ~ ~  nOCTpOeHwI 

marosbm nporpam, m T e m o n o r m e c K o r o  conep- 
m a H m ,  r r p k i r m  ycnexa w r ~  H e y c n e x a  n p M M e H e H w I  B 

UeJIOM M H a  OTJIeJIbHbIX TEinaX O ~ O P Y ~ O B ~ H ~ I  H T.A., 
~ ~ ~ ~ c J I o B H o ,  MOXeT 6b1~b IIpeAMCTOM 0 ~ n e J I b H o f i  

r r y 6 n a ~ a u ~ ~ .  n p ~ ~ e p a m  y c n e m H o  ~ ~ ~ O T ~ I O L L I H X  
nOCTaTOYH0 CJIOXHbJX npOI'paMM RBJIFiIOTCR np0- 
WaMMbI  W C K a  TYPGMH~I; ~ O ~ K J I I O ' J e H H R  nBfi no na- 
py, IIyCKa IlbIJIeCMCTeMbI, I IHTaHwI KOTJIa (6apa6a~- 
H O ~ O ) ,  n o n r o T o B m i  M n y c K a  ra30~03nyru~oro Tpama, 
posmra K o T n a  B u e n o M  H ~ . n .  0606um p e 3 y n b ~ a n 1  
B H e n p e H w I  nomarosbut nporpam, c n e n y e T  owe- 
T H T ~  cneAyrorUee:  

B 3KCllJIyaTaLIHM HCIIOJIb3YeTCFI 3HauIlTeJIbHaR 
YaCTb BbIllOJIHeHHbIX npOI'paMM, n p M  3TOM H a  HeKO- 

TOPbIX 3JIeKTPOCTaHUWfX B pa6o~e HaXOmTCFI BCe 

n p O ~ a M M b I  w I H  I4X ~oJI~II IHHcTBo;  9 a C n  HpOrpaMM 

H e  MClIOJIb3yeTCR WEi H3-3a kD( H ~ B O C T ~ ~ ~ O B ~ H H O C T M ,  
&VIM M3-3a IIOCTORHHbIX c60e~ @OPMRPOB~HUR YCJIO- 

BHG nepexona Memrry maram, O ~ ~ C J I O B ~ ~ H H B I X  oma- 
3am n a m o B  m60 C J I ~ K O M  cnomofi J I O ~ M K O ~ ~  (B 
TOM UkICne, B03MOXHO,3TO BbI3BaHO IIPOeKTHbIMH He-  

A O ~ ~ ~ O T K ~ M M ,  wo n p e n c T a m e T c x  B n o n H e  ewe- 
CmeHHbIM 1.33-3a C J I O ~ O C T H  peruaemut sanar, spe- 
M ~ H -  H PeXHMHbIX 0I'paHWie~d n p H  HtUIamte); 

IIOCTIe OKOHqaHwI H a J I W m i  CyrUeCTBeHHbIx KOp- 
PeKTMpOBOK B JIOTHKY IIIarOBbIX npOlJ3aMM H e  BHOCM- 

JIOCb (4a IUe  BCerO H 3 M e W M C b  3HaYeHIW YCTaBOK 

111460 HeMCnpaBHbIe AaTYHKEI 3aMeHSITIMCb A P F H M M  

~ I M  M C K J I I O ~ ~ J I H C ~  a3 nortlm); 

PaGovee Mecmo onepamopa. B H e c K o n b m x  aHKe-  

T a x  KPPiTHKyKlTCR np lGMTbIe  H a  HeKOTOpbIX 0 k K T Z i X  

T a m e  p e m e m ,  KaK H c n o m o s a m e  o n e p a T o p c m  

C T ~ H U H ~  C 9eTbIpbM MOHMTOPaMH (npM O A H O ~ ~  

" M ~ I I ~ I K ~ " ) ,  H ~ A O C T ~ T O Y H ~ I ~ ~  p a 3 M e p  60nbmm 3Kpa-  

HOB H kD( ITPklBR3Ka K p a 6 0 w ~  CTa- MaILIHHMCTa. 

,&M ~ H ~ P ~ o ~ J I o K ~ ,  JTIpaaruIeMOrO B HOPMCiJIbHOM 

p e m M e  OAHHM MamkiHticToM, n p e m a r a e T c c I  MC- 

nOJIb30BaTb TpM pa6osae CTaHUHH C T p e M  MOHHTO- 

P a m  Ka.X,LKlR M OTAeJIbHyIO C T a H U m  AJTFI 60nbmkix 
3KpaHOB, yBeJIWIHTb KOJImeCTBO 3KpaHOB A 0  4eTbI- 

PeX, a kM p a 3 M e p  - A 0  140 H I O ~ ~ M O B  IT0 AMarOHaJIM. 

Budeozpa~~i ioe  06ecnelieiiue. M ~ @ o p ~ a u w I  no 
OnbITy 3KCllJIyaTaIPiH BIlneOI'paMMHOrO o6ecnese- 
H w I  OT Pa3HbIX ~ J I ~ K T P o c T ~ H u M ~ ~  nPHMePHO O n m a -  

K O B ~  M C B O A ~ C R  K C n e A y r o u e M y :  

OCHOBHaR A O ~ ~ ~ O T K ~  BHAeOrpaMM (I4 B HeKOTO- 

PbIX CJQTaRX BeCbMa ~ a p n H H 2 L l I b ~ a R )  BbInOJIHSITIaCb B 

I IepHOn ~KTHBHOG H m W K H ,  KOrna  IIepBOHaYZTbHbIe 

BHAeOI'paMMbI KOppeKTHpOBCiJIMCb, nOllOJIHRJIkiCb M 

C03AaBWIHCb HOlTOJIHMTeJIbHO H a  6a3e l T 0 ~ e J I a ~ k i f i  

OIIepaTOpOB, KOTOpbIe 0606ruanacb H IIpHBOAHJWCb 

K KOMnPOMHCCHbIM PeWeHHRM; 

nocne @a3b1 ~KTMBHOG ~ o p p e m ~ p o ~ m  B xone 
3KCllJIyaTaUHH CTpyIcrypa  B I l n e O ~ a M M H O r O  o6ecne- 
VeHMR H CaMM BmeOTpaMMbI  MeHXJIHCb He3HaSH- 

TeJIbHO, B OCHOBHOM B CBR3H C nOFIBneHkieM AOnOJI- 

HPiTeJIbHbIX AaTZIMKOB H 0 6 0 p y n o ~ a ~ ~ ~  WIti C BbIBO- 

AOM ~3 pa60~b1 c y u e c T B y I o r U e r o ;  

H a  BCeX CTIHUE.FFD( HCnOJIb3yKYrCx KHOnKli npmom 
nepexona c omlo# BIlneorpaMMbr H a  @ y ~ ~ m o ~ a n a ~ o  
C B R 3 a H H m  C ~ e f i  ApyryIO BWeOI'paMMy; nepBOHa'I&JIb- 

H o e  WCJIO - ram K H O ~ O K ,  KaK npasmo, B npouecce 
3KClJJIYaTaUHH YBeJIWIMBCiJIOCb no HHPiUHaTMBe nep- 

HeCMOTpR H a  OTneJIbHbIe TPYAHOCTH, T H n m H b I e  cOHma CTaHUkIH. 
n p m a a b 1  KOTOP~IX H3nomeHbI  paaee, m a r o s b I e  npo- 
I'paMMbI 3KCITJIyaTHPYIOTCR H, OYeBmHO,  lTPMHOCHT 3 a ~ e r a ~ m  B03M0m0CTRM 6a30B0r0 Onepa- 

o n v e n e n e ~ ~ b r f i  n o n o m ~ e m ~ b ~ i i  3&&em; ~ o p c ~ o r o  ~ ~ ~ e p @ e f i c a  OM-650 B OCHOBHOM CBOART- 

B w c a H w I  M 3anepxaa, a c npyroii CTOPOH~I, 06wan 
nepCOHCiJI, COBepIJIeHCTBOBaTb HHCTpJXlJMM H MH- 

~ep@efic T o r o ,  w06b1 O n e p a T o p  M o r  nemo paso- 
6 p a ~ b c ~  B npmmax 3 a n e p m  ( e c n ~  yx o H a  ~ 0 3 -  

HHKJIa) H npMI-WTb I IpaBWIbHOe PeLLleHHe. 

B ~ e n p e ~ a e  HOBO~O n p m u k i n a  O n e p a T m H o r o  

KOHTPOJLSI M y n p a a n e H m  T e m o n o m e c m m  npo- 
UeccaMH,  CiJIropkITMkiUecKOe 0 6 e c n e r e ~ k l e  HX conpo- 
BO>KneHwI Cepbe3HbIX HapeKaHEifi  H e  BbI3bIBaIOT. 

C~ZiiallL43a~ZUZ. I / Z C ~ T O J I ~ ~ O B ~ H H ~  COBpeMeHHbIX 

nTK nO3BOJIFieT CJTI.leCTBeHH0 yBenkiYElTb 0 6 1 b e ~  

C H ~ H ~ J I H ~ ~ U H H  onepa-ropy o H a p y l u e m  ~ o p ~ a n b -  
HOrO XOna aBTOMaTH3HpOBaHHOrO TeXHOJIOI?neCKO- 

ro npouecca.  TO penmeaae  BKJIIoraeT B c e 6 ~  pac- 
r u u p e H a e  npenyrrpen~~enb~ofi ~emonormec~oG 
C M ~ H ~ J I H ~ ~ U M H  ( ~ o n o n ~ ~ ~ ~ e n b ~ b ~ e  napaMeTpb1,  He -  

CKOJIbKO YPOBH~G OTKJIOHeHHH, PaCYeTHbIe CMrHa- 

JIb1) M TaK Ha3bIBaeMJW @ ~ H ~ H o H ~ T [ ~ H J W  CHI'HWIH- 

3au~10, A H @ O ~ M M ~ ~ I O ~  o H a p y m e H m x  B pa6o~e 
T e m m e c m x  cpencm ACY Tn (on<a3b1 YCTPO~~CTB 

nTK, n a m o B ,  k i c n o n m m m m x  opra1-10~) H m- 
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P ~ O B  y n p a a n e H w  ( n p a ~ y m m ~ b a  n e p e B o n  pery- 
mpymruero o p r a H a  H a  m c T a m o H H o e  ynpaaneme, 
n p ~ o c r r a ~ o ~  ruaro~ofi n p o r p a M m I  M T.A.). Ha~6onee 
m x m I e  m KOH-IPOJW xona T e m o n o r l n e c K o r o  npo- 
uecca @ y m m o ~ m m ~ e  m b ~  B m s a m R  B CO- 

c r a ~  n p e ~ y n p e ~ k i ~ e n b ~ o f i  c ~ r ~ a n k i 3 a ~ a ~ .  

,&IH MCKJIIoYeHMLR " 3 a ~ a J I M ~ a ~ k i 5 I "  OIIepaTOpa H3- 

.THLUHefi Pi B T O P O C T ~ ~ ~ H H O ~ ~  c Z W H ~ J I A ~ ~ U M ~ ~ ~  H a  BCeX 

o6bemax H a  CTS1AKki H a J I m M  IIPOBOL[IZTIaCb KPOnOT- 

.THBaR pa6o~a no OnTMMki3aUHM YCTaBOK (BKJIIoYaR 

n p a B W I b ~ b M  B ~ I ~ O P  ~ k i ~ ~ e p e 3 1 . i ~ a )  H @OPMHPOB~- 

HMIo YCTIOBH~~ ~J IOKI . IPOB~HP~X M 3 n k i I I I ~ e f i  CHTHaTIM3a- 

llWM C m e T O M  pe)lUIMa H COCTORHHH O~OPYAOB~HMR.  

P e 3 y J I b ~ a ~ b 1  OnpOCa n0Ka3bIBaIoT7 YTO XOTH OIITHMH- 

'ZaUMR CMl-'HaJIM3aLIMM ki BbIIlOJIHRJIaCb, ~a . l I06b1  H a  

' W~ITHILIHI~IO" C H ~ H ~ J I H ~ ~ U M W  (npexne B c e r o  B asa- 
~ H R H ~ I X  C ~ T ~ ~ L I ~ H X )  B onpenene~~ofi M e p e  xaparc- 
E p H b i  W I I  60nb111efi YaCTI? O ~ % ~ K T O B .   TO C B m e -  

TWlbCTByeT 0 TOM, 9TO aHa.lIE13 pa60Tb1  CkiT'HaJIM3a- 

nwH, p a 3 p a 6 o ~ ~ a  M p e a n a s a u k u r  ~ e p o n p ~ ~ ~ u f i  no 
itCWrIoYeHHIo ~ 3 6 b 1 ~ 0 9 ~ 0 f i  CHrHaJIM3aUMkI AOJMMbI 

npoBOflkiTbCR PeIYJIHpHO H HenpepbIBHO,  a H e  3aKaH- 

VWBaTbCH IIOCJIe BBOAa CMCTeMbI B 3KCrIJIyaTaUHIo. 

N ~ @ o p ~ a y u o ~ ~ o - p a c r e m ~ b ~ e  sadavu. )JJW nocne- 
W I U e r O  aHaJIM3a B aHKeTY 6 b m ~  BK.JIIoYeHb1 BOnPO- 

CM 0 ~ P ~ K T M K ~  H C ~ O J I ~ ~ O B ~ H W I  ~ a ~ 6 o n e e  T H ~ M ~ H ~ I x  

PaCqeTHbIX 3aAaY, OTBeTbI H a  KOTOPbIe IIO3BOJLRIoT 

c 3 e n a T b  c n e A y m w M e  B ~ I B O A ~ I .  

AJI~OPHTM~I p a c s e T a  c~opoc~ef i  nporpesa H rpa- 
lHeHTOB T e M n e p a T y p  HaXOARTCR B pa6o~e HOCTORH- 

HO M MCllOJIb3)'lOTCR KaK ~2iXWb1fi  I I apaMeTP  n p H  lTyC- 

KOBbIX OIlepaUkiRX. H a p e ~ a ~ M f i  3TM aJIrOPMTMbI H e  

BM3bIBaK)T. 

Cqe~YMra/ i  ~ a p a 6 0 ~ ~ k i  ki UMKJIOB BKJIIO~~HMII/OT- 

ILTIoYeHkLFI MeXaHH3MOB H a  BCeX 0 6 % e m a x  HaXOAIITCR 

B pa6o~e, HO M H @ o ~ M ~ u W I  C HHX, KaK n p a B W I 0 ,  H e  

IlpMMeHReTCR; B HeKOTOPbIX CJIy'4aRX AaHHbIe CYeT- 

VHKOB MCnOJIb3YIOT B IIPOki3BOACTBeHHO-TeXHMYe- 

CKOM omene (IITO) ~ J I ~ K T ~ O C T ~ H U M H  WR yqe-ra spe- 
HeHM ~ ~ ~ o T ~ I o ~ o ~ ~ ~ o B ~ H W I .  

P a c s e ~ b ~  ~ e x ~ k i ~ o - ~ ~ o ~ o ~ k i ~ e c ~ k i x  no~a3a~eneG 
fl3n), KaK n p a B W I 0 ,  IlPMMeHRIoTCR B OrpaHHYeH- 

HOM 06be~e.  B ~ I ~ B ~ H O  3 T 0  ABYMR OCHOBHbIMM npM-  

'IMHaMH: 

BO-nepBbIX, H a  ~a>ynofi 3JIeKTpOCTaHUMM C w e -  

CTByeT CBOR eAMHaR CMCTeMa TeXHMKO-3KOHOMkIZIe- 

CKMX PaCYeTOB M AaHHbIe, HOJIy'4eHHbIe JWl OAHOrO 

3 H e p r 0 6 n 0 K a 7  BbWOJIHeHHbIe OTneJIbHO OT 3~0fi Cki- 

CTeMbI, H ~ Y A O ~ H ~ I  DJlH KOOMnneKCHOrO PaCseTa.  ,&I53 

nTO saWe B C e m  y ~ 0 6 ~ e e  noJIymTb OT ACY 3HeprO-  

6 n o ~ a  HCXOAHbIe AaHHbIe JWl C O ~ C T B ~ H H O ~ O  paC4eTa;  

BO-BTOPbIX, B P a C s e T e  T3l7, BbInOJIHReMOM B 

paMKax  ACY Tl7 3~epro6no~a,  H ~ B O ~ M O X H O  ~ O J I H O -  

UeHHO V e C T b  n a p a M e T p b I  o ~ I I I ~ c T ~ H ~ ~ ~ o H H o ~ o  

WOBHR, B CBR3ki C 4 e M  er0 pe3YJIbTaTbI B n I o 6 0 ~  CJIY- 

sac M O T  MCnOJIb30BaTbCR TOJIbKO KaK nPeABaPH- 

TenbHbIe  M T P ~ ~ ~ I O T  n e p e C s e T a  QruI ~ c e f i  3JIeKTpO- 

CTaHUMM. 

B M ~ C T ~  c TeM ACY Tll  B non~ofi  M e p e  ~cnonbsy- 
eTCR &lIR @OPMHPOB~HRR MCXOAHbIX AaSIHbIX &JIH 

p a c s e T a  Tall, B b I n o n I u r e M o r o  H a  y p o B H e  3 n e q o -  
CTaHUHH. 

1.  n ~ l l H R T b 1 e  KOHUeIITyXTbHbIe PeII IeHWI no MO- 

AepHH3aUMM CKY K p w H b I X  n e f i ~ ~ ~ y ~ o r u P i X  3 H e p r o -  
~JIOKOB ( A O C T ~ T O ~ H O  " P ~ B o J I I ~ ~ H o H H ~ I ~ "  AJIR T o r 0  

B p e M e ~ k i )  6 b m  JIpaBWIbHbIMkZ, Pi B HOBbIX IIpOeKTaX 
~ p e 6 y e T c H  MX MHHMMa.lIbHaR KOPpeKTMPOBKa. 

2. Ha BCeX PaCCMOTPeHHbIX ~ H ~ ~ ~ O ~ J I O K ~ X  yAa- 

JIOCb C m e C T B e H H O  IIOBbICMTb YPOBeHb aBTOMaTM3a- 

UHH KaK PeXMMa pa6osax H a r P y 3 0 K ,  TaK M PeXMMOB 

IIyCKa-OCTaHOBa. CP~ACTBOM AOCTFiXeHkLR TaKOrO 
pe3yJIbTaTa RBWIMCb 3HaYMTeJIbHOe yCOBepLIIeHCTB0- 

BaHkie aJIrOpkiTMOB aBTOMaTlneCKOr0 PeWJIkiPOBa- 
HMH M LLIMPOKOe BHeApeHMe JIOrMYeCKkiX I IpOrpaMM, 

B nepsym osepenb r u a r o s b I x .  l7peo6nanamruee 60nb- 
IIIMHCTBO HOBbIX, nOCTaTOYH0 CJIOXHbIX aJIrOpHTMOB 

y c n e w H o  3 ~ c n n y a ~ k i p y e ~ c s r  B TeseHk ie  M H O ~ H X  neT. 

3. H ~ J ~ ~ > K H o c T ~  TeXHkiYeCKkiX M IIpOrpaMMHbIX 

CpeACTB ACY Tn OYeHb BbICOKa, a OTAeJIbHbIe OTKa- 

3bI nPM npaBWIbHO C K O M ~ O H O B ~ H H O ~ ~  CMCTeMe RBJLR- 

IoTCR JIOKWIbHbIMki M H e  lTPkiBOART K KPMTMC19eCKHM 

llOCJIeACTBHRM WIH K HeB03MOXHOCTM nPOAOJI>Ke- 
HMR 3 ~ c n n y a ~ a u ~ ~  3~epr06~10~a .  

4. B b r c o ~ m  H m e X H O C T b  CpeACTB nTK ki TOTOB- 

HOCTb A m  Tn H a  er0 6a3e n03BOJLRIOT MMHMMM3M- 

p o B a T b  k ~ n ~  naxe ~ O J I H O C T ~ I O  HCKJIIOYMT~ npammy 
YCTaHOBKM OTAeJIbHOrO WMTa JTpaBJIeHkLFi CO CpeA- 

cTsaMci  asapafi~oro ki TeM 6onee p e s e p ~ ~ o r o  y n p a B -  

JIeHHH. O ~ ~ I T  3KCllJlJ'aTaUkiM MHOrMX 3HeprOyCTaHO- 
BOK B TeYeHMe &TIMTeJ'IbHOrO BpeMeHM nOKa3a.lI7 YTO 

p e a J I b ~ 0 f i  H ~ O ~ X O A M M O C T M  B Pe3ePBHbIX OpraHaX 

JTpaBneHMR HeT, OAHaKO YCTaHOBKa HeCKOJIbKMX 

mrosefi a s a p ~ f i ~ o r o  o c T a H o s a  3 ~ e p r 0 6 J I o ~ a  B npe- 
AenaX OnepaTMBHOrO KOHTyPa 6 n o ~ ~ o r o  WMTa 

JTpaBJIeHHR C nPRMbIM B O ~ A ~ ~ ~ C T B M ~ M  H a  065em 
AOlJXHa COXPaHHTbCR. 
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