
Pacc~o~peno  p a s m e  a ~ ~ o ~ a ~ n 3 u p o s a n w 1 x  cncTeM ynpannesnn poccuiic~oru 3neproo60pynosa- 
urn. IIpenc~menbl HanpaBneHwn c o q m e u m B o s a n n n  n p o r p a ~ ~ n o - ~ e x u u ~ e c ~ u x  cpencm aeToMaTma- 
uaw. l l p n e e n e n b ~  cseneann o norrnrnryro~ yposne m o M a T n s a u n w  3 ~ e p r o 6 n o ~ o s .  I I o ~ a a n 6 1  nym co- 
seprueucmsannn a n r o p n T M o s  ynpaeneann n q y m y p  ACY Tll tinomom n c T a H q n o n n o r o  ypoaaeg 
3 n e q o c ~ a ~ q u B  w cnnseii c s w e U r H H m  C U C T ~ M ~ M H .  

ICnmsesble cnosa: cpencma a B T o M a m m u u n ,  ypoeenb a h o ~ a m i 3 a u n u ,  ACY TII, anropnTMt.1 ynpaane- 
urn, ~ H ~ ~ I V ~ ~ O K H ,  onepa~opcmii n~~ep@ei ic ,  T e n n e n l l u n  p a s n ~ r n .  

B H a Y a n e  90-x ronos npomnoro c T o n e T m  cno- 
m n c n  n o n n d  nwc6ana~c M e w  T e o p e T n r e c K u M u  a 
n p a K T u s e c K u M u  p a 3 p a 6 0 T ~ a ~ w  a m o p a T M o s ,  sway, 
IIOmtOnOB K YlIPaBneHUlO KPJ'nHblMU ~ H ~ P ~ W ~ J I O K ~ M H  

H n P p M  3HePreTBqeCKWM 0 6 0 p y n o ~ a ~ n e ~  H B03- 

MOXHOCTIIMH CpenCl'B aBTOMaTU3aUHH. A H ~ J ~ o ~ o B ~ I ~  

yc~poficma y n p a s n e H m  H e  ~ o r n a  B cwy  pma npua- 
UUlTkiWIbHblX IIPUqUH 0 6 e c n e ' l u ~ b  C K O J I ~ - J I U ~ O  YCTOG- 
YEiByIO pa60ly CnOXWbIX CUCTeM. C ~ ~ A C T B ~  BbI'BiCnU- 

~enbriofi T e x H u m ,  n p e n c T a r m e n n b l e  KoMnneKcaMw 

CM-ZM, CM-4, H e  MOrnPi pemnn BeCb ~eo6xom- 
M ~ I P  o & e ~  3ana~ ynpasnennn B p e a n b a o M  B p e n n e a u ,  

na u n a n e m ~ o c ~ b  ux 6mna n a n e K a  OT ~ p e 6 y e ~ o f .  
M F ~ K ~ o I I ~ o U ~ C C O ~ H ~ I ~  CpenCTBa TOJIbKo HaYUHUIU 

csoe pa3sme H 6bmn n p e n c T a m e n b 1  K o H T p o n n e p a -  

MU P~MUKOHT u JIOMUHOHT nnn 061qux s a n a ~  ynpas- 
n e H m  U CUCTeMaMU H a  6a3e B-7 U B-9 nnn 39CP 
(3nercrpnsec~arr r a c n  CucTeMbl  perynnpo~anm) JIe- 
HUrrrpanCKOrO MeT~JlJlHYeCKOrO 3aBOna.  C ~ U ~ C T B O B ~ -  
JIM U ApJTUe p a 3 p a 6 0 ~ ~ L 4 ,  KoTopbIe,  OAHBKO, TaK U H e  

~ ~ I J I H  AOBeneHbI EO B H e A p e H m .  kI3-3a HenOBepW3 

KOHTpOnnepaM HBXWUI O O B e H b  YI lpaBneHuI l  P e I U W -  

CX H a  CUCTeMW C T a K  U a 3 b l B a e ~ o f i  x ~ C T K O ~ ~  J ~ O T U K O ~ ~  

(YKT3, YKT3-M, YKTC) ww co6npancn npoem- 
H ~ I M  @M B B n n e  p e n e f i ~ m  cxerul. 

Bc& 3 T 0  pa3~006pa3~e TeXHUKM 6bm0 HeCHCTeM- 

HUM, BCe CBI13U 6 b 1 n n  IIPOBOAHbIMEi, ~ P O r p a M M U p O B a -  

H u e ,  n a n w  w 06cnyrna~a~ue B M ~ ~ I B ~ J I H  npo6ne~b1. 
B ~ x o n  u3 cnoxn~meficn cmyauuu, K O T O P ~ ~  B- 

HeYHOM HTOre  B b l p a E W I a C b  B HI(3KOM YpOBHe aBTOMa- 

TCi3aUUH ~ H ~ P T O ~ I I O K O B  U APYrOrO 3~eproo60pyno~a- 
HWR, B YaCTblX OCTaHOBaX H3-3a HLi3KOfi H ~ J I ~ X H O C T U  

CpenCTB, omu6o~  IlepCOHana,  ~ H J I  B IIpUMeHeHAN 

n p o r p a ~ ~ ~ o - ~ e x ~ u s e c ~ u x  K o M n n e K c o a ,  H a u e n e u -  

HMX H a  e m o e  cnmmoe pemetiue Bcex 3wa~ a m  
r,iarmauuu, ~ m n t m m ~ l ~ (  H a  31iep106~10~;ot. B Poccm 
~ a ~ u x   cam^ erne H e  66~~10, a 3a p y 6 e m ~  onu )me a- 
TUBHO U C I I O J E 3 O W C b  H a  COTHIM ~ H ~ ! J T O ~ B B .  

C O B P ~ M ~ H H ~ I ~  CWCTeMbl aBTOMaTU3aLUIW 3 H e p r O -  

6no~a  - 3m c o B o K y n H o c T b ,  c on~ofi CTOpOHbI, B03- 

~om~ocxefi,  KoTopble  n p e n o c ~ a B N l m T  n e p e n o B b I e  

n p o r p a ~ ~ ~ o - ~ e x ~ u s e c m e  cpenma, u, c npyroii - 
WImpHTMOB KOHTPOnX U YIlpaBneHKX, ~ O B ~ A ~ H H ~ I X  

no y p o e H r  npaxrusecmfi peannsauau, yc~ofirn~ofi u 
~ @ ' $ ~ K T H B H o ~ ~  pa6on1, HeYyBCTBHTeJIbHbKX Pi W a r R H -  

p y ~ ~ u u x c n  K U ~ M ~ W I ~ I ~ M C X  y m ~ m  n p e m M m  

3 ~ e p m 6 0 p y n o s a r u l r r .  Hn cman cosepuennan m- 
Ka, HU c a ~ b l f i  C O B € & X U ~ H H ~ ~  cnoco6 YnpBBneHUII C a m  

no ce6e H e  MOIW comarsarscosevmeHHvw ACY TII. 
Cpenc~sa ~ B T O M ~ T U ~ ~ U U U .  Te~ymee cocxonnwe 

cpencm a m ~ a ~ a 3 a u n a  xapamepn3ye~cn a m n e H b r M  

B3aUMHbIM IIPOHUKHOBeHUeM Hnef i ,  CTaHnapTOB, n0n- 
XOnOB, J.UUpOK0 HCnOJIb3yeMblX KaK B npOMblmHeH- 

HOE aBTOMaTU3aUUU, TaK U B CMeXCHblX 06nac~xx TOX- 

HHKM &i 3HaHUfi. kI TaK KaK COBpeMeHHEU aBTOMaTU3a- 

um H e M M c n a M a  6e3 n p a M e H e H u n  M m p o n p o q e c c o p -  

HblX CUCTeM, CeTeBbIX T ~ X H O J T O ~ H ~ ~ ,  CPenCTB KOMMY- 

HUKaUaH (U~l'e!J'$efica) YeJIOBeK - MaIIlUH& TO 

n p o n n m o s e H u e  pemenuii a3 o6nac~u IT, Internet, 
n n a ~ ' $ o p ~ o ~ e 3 a ~ n c a ~ ~ x  m a H n a p T o s  crmoemca 
OYeBWnHblM U H ~ O ~ X O A U M ~ I M .  

lTep~oe nomnenne c a c T e M  n o m w o c b  H a  3ne~-  
TpOCTaHUKSX B 60-x r O n W  n p O l u n O r 0  BeKa. 3 T 0  

6 b ~ U  TaK Ha36IBaeMbIe YIIpaBNlIOWHe 3BM, KOTO- 

pbIe IIpUMeHXJlHCb B OCHOBHOM H a  A3C. P a 3 ~ P i T P i e  

MMKpOnpOUeCCOpOB P a C l l l n p w O  3TU CUCTeMbI no- 
KanbHMMn PLC ( n p o r p a ~ ~ n p y e ~ ~ ~ n  n o r n q e c m M n  

K O H T ~ O M ~ ~ ~ M H ) .  

Bmpoe nOKoJleHHe IIpOrpaMMHO-TeXHHqeCKkiX 
KOMnneKCOB (80-e m A b I  XX B.) CBX3WO C IlOIIBiTeHH- 



e M  nOKanbHbIX ~Wefi ,  n03BOnABIUPiX 0 6 b e n U H U T b  

pa?pO3HeHHbIe  KOHTpOJlnepbl  B e f lUHyI0  CUCTeMy, C03- 

n a T b  M o m m e  C p e n c T B a  oneparopcrcom mep@efica, 
e n H H b l e  CpenCTBa IIpOeKTUpOBaHUX U np. 3pa TaKUX 

CWCTeM H e  OKOHYeHa, U ~ ~ c o ~ K Y T H o ~  ~ O ~ ~ U I A H C T B O  

HMeloulHXCn H a  PbIHKe nPOl?3aMMHO-TeXH119eCKBX 

KOMlIJIeKCOB (IITK) - n p e n C T a B U T e n U  UMeHHO 3TOrO 

IIOKOJleHUX. Bepx~efi T O Y K O ~ ~  P a B U T U I I  CHCTeM BTO- 

P O r O  IIOKOneHUR MOXHO CYUTaTb CACTeMbl C KIIH- 

e ~ ~ - c e p e e p ~ o f i  a p x u T e ~ T y p o 8 .  

Cnenymmee, T p e T b e ,  noxoneane - TaK ~ a m e a e -  
Mble  web-enabled IITK, T.e. CHCTeMbI C paCmUpeHHb1-  

MU W ~ ~ - B O ~ M O X H O C T ~ M U .  0 6 b 1 9 ~ 0  3 T 0  CACTeMbl C 

K I I u ~ H T - c ~ ~ B ~ ~ H o ~  ~ P X U T ~ K T ~ ~ O ~ ~ ,  B KOTOPblX p O n b  

o n H o r o  u3 M n e H T o B  H r p a e T  web-cep~ep, 06ecne~u- 
~ a m q u i  pacurnpeswe ACY TII 6namnapn ncnonb3o- 
BBHUH) W ~ ~ - K ~ H ~ H T O B  B OCHOBHOM N I X  OpraHU3aUUU 

n O n 0 n H H T e n b H b I X  pa6o~ux MeCT OnepaTHBHOrO UnU 

o ~ c ~ ~ X U B ~ K I I I I ~ K I  nepcorrana. Web-enabled IITK - 
 TO, B q a c T w o c T u ,  Telepenn XP-R u PCS7, n p u M e -  

H n e M b l e  A no H a c T o n m e e  B p e M x  B ~ a u ~ e f i  npawme. 
K CUCTeMaM ~ ~ T B & P T O T O  IIOKOneHHX OTHOCXTCX 

web-based CncTeMbI,  c y ~ b  KOTOP~IX 3amm~ae~cn B 

TOM, YTO Internet-~ex~onorun unu W ~ ~ - T ~ X H O ~ O T Y I ~  c 
ee T ~ ~ X Y P O B H ~ B O E  M o n e n b m  ( y p o s m ~ u  n p e n c T a s n e -  

H u n ,  0 6 p a 6 0 ~ ~ ~  PI ~ ~ H H ~ I X )  nBJlneTCX H e  H a n c T p o f i -  

K O ~ ,  a O C H O B O ~ ~ ,  XnpOM CUCTeMbl. ~ P P ~ M ~ P O M  COBPe- 

MeHHOrO YPOBHII pa3BHTUR ! ~ H @ O P M ~ U I ? O H H ~ I X  TeXHO- 

n 0 r U f i  B Pix IlpUJIOXeHUU K aBTOMaTH3aUUM TeXHOnO- 

rAYeCKWX IlPOUeCCOB MOXHO CqUTaTb CUCTeMY 

SPPA-T3000, p a 3 p a 6 0 T a H H y m  4 u p ~ 0 f i  "Siemens" 
[I, 21. 

B COOTBeTCTBHH C T ~ & x ~ ~ o B H ~ B o ~ ~  ( T p e x % ~ p y c -  

~ 0 % )  MOLIenbH), SPPA-T3000 U M e W  YpOBeHb npen- 
CTaBJleHHX naHHblX ( W I U ~ H T C K H ~  RPYC), YPOBeHb OT- 

p a 6 0 T K H  n a H H b l X  (npyc IIpUKJIanHblX &lIrOpUTMOB U 

n e p e p a 6 o ~ ~ u  n a u ~ b ~ x )  u y p o s e H b  n a H H b I x  (npyc HH- 

~ O P M ~ U M O H H ~ I X  WCTO~HAKOB). 

Y ~ o B ~ H ~  IlpenCTaBJIeHHX naHHbIX ( K J ~ A ~ H T c K M ~ ~  

npyc) CTPOATCX H a  TaK Ha3blBaeMblX "TOHKAX" KIIUeH- 

T a x  (Thin Clients). T ~ ~ ~ o B ~ H u ~ M  K ~ T U M  YCTPORCT- 
BaM IIOMUMO B O ~ M O X H O C T ~ ~ ~  C a e B O T O  0 6 ~ e H a  Y e p e 3  

TCPIIP n B n n e T c x  H a n w q u e  Internet-6pay3epa, non- 
A e p x n B a m m e r o  B b l n o n H e H u e  Java-annne~o~ (npano- 
X ~ H H ~  B k i p T y a J I b H ~ %  J a ~ a - ~ a L l l ~ H b l ) .  

Y p O B e H b  0 6 p a 6 0 ~ ~ n  ( n p y ~  n p H K n a n H b I x  anmpm- 
MOB n nepepa6o~~u n a ~ ~ b ~ x )  n p e n c T a s n e H  YCTPO~~CT- 

BaMU n B y X  THnOB: CepBepOM I I p P i n 0 ~ e H U f i  U CepBe-  

POM aBTOMaTU3aUHU. 

C ~ I U ~ C T B ~ ~ T  p a 3 n H Y H b I e  BapUaHTbl  HCnOnHeHU5I 

KaK C e p B e p a  I l p ~ n O X e ~ U f i ,  TaK H C e p B e p O B  aBTOMaTU- 

3aUU!4, YTO O ~ ~ C I I ~ Y H B ~ ~ T  B03MOXUOCTb ~ 0 6 p a ~ b  CUC- 

T e M y  n 0 A  KOHKpeTHYH) 3 a n a Y y ,  MUHAMH3PiPYX 3 a T p a -  

T ~ I  H a  ee B H e n p e H w e .  

Ha y p o B H e  (npyce) n a H H b l x  n p e n c T a B n e H b 1  B c e  

~ C T ~ O ~ ~ C T B ~  BBOna-BbIBOAa A H ~ O ~ M ~ U H H  - YCTPO~~CT- 

B a  CBI13A C O ~ ~ K T O M  (YCO). K HPIM OTHOCIlTCIl U 

YCO, sxonnque B H o M e n K n a T y p y  Simatic, n "wn~en- 
J IeKTyanbHble"  YCO CO BCTPOeHHblMU B03MOXHOCTII- 

MU ~ B T O H O M H O ~ ~  0 6 p a 6 0 T ~ u  nilllHblX, H a n p U M e p ,  

p e m e H n n  3anar aeapuinom ynpamesun n p u e o n o M  

npyrux ~ 0 n 0 6 ~ b l ~  3ana9, w c p e n c T s a  6 b 1 c ~ p o f i  ( ~ e -  
H e e  5 MC) 0 6 p a 6 0 ~ ~ u  naHHblX,  H ~ O ~ X O ~ W M ~ I ~ ,  B 9aCT-  

HOCTH, npn peanu3auuu y n p a s n e H u n  T y p G u ~ a ~ u .  
B K a Y e c T s e  u c T o r H m o B  u n H  no~pe6menefi n a H -  

H ~ I X  MOXHO u c n o n b 3 0 ~ a ~ b  ' ' u ~ ~ e n n e K T y a n b w b ~ e "  no- 
n e s b l e  yc'rpofic~ea. 

C U C T ~ M ~  OTKPblTa A n n  B ~ ~ U M O ~ ~ ~ ~ C T B H X  C B H e l l -  

HAM MAPOM: 0 6 M e H  naHHblMH MOXHO nPOU3BOAHTb 

no IlpOTOKOnaM q c  (KJIu~HT A cep~ep), Modbus. 
M3K 61850, M3K 60370-5-101 (4), DMP3.0. no- 
c n e n H u e  no3~onnm U H T e r p n p o B a T b  B enurlym cwc-re- 
MY KaK ACY TII TMO ( ~ e n n o ~ e x a ~ ~ r e c ~ u ~  060py- 
n o s a ~ n e ~ ) ,  T a K  u ACY Tn 3 T 0  (3nempo~ex~uqe- 
CKUM O ~ O P Y I I O B ~ H U ~ M ) .  ~ P O T O K O ~  M3K 61850, no- 
C T P O ~ H H ~ I E  H a  6a3e E t h e I ' I I e t - ~ e x ~ ~ n ~ r A P i ,  - nocnen- 
HSU p a 3 p a 6 0 T ~ a  B 06nacm aBTOMaTU3aUMll 

~ O ~ C T ~ H U U ~  - n 0 3 B O n n e T  UCnOnb30BaTb B P a M K a S  

T3000 H a  y p o B H e  " u ~ ~ e n n e q a n b ~ b ~ x "  n c T o r H u K o s  

naHHblX T e P M U H U b I  MAKPO~POUeCCOPHbIX 3aUIMT 

(MU P3A), yc~pofic~sa ynpaenennn nqe i~of i  u CUH- 

X ~ O H A ~ ~ T O ~ ~ I  n u ~ e f i ~ u  Siprotec 4 @ u p ~ b ~  "Siemens" 
nnu H H ~ I X  np0~3~0nu~eneG,  nomepmusamuue npo- 
TOKOn M3K 61850. 

6 0 n b m O f i  war snepen c n e n a H  B o6nac~n npo- 
r p a M M H o r o  0 6 e ~ n e Y e H U R .  n p u m ~ a n  a p x u T e K T y p a  u 
cnoc06 n p e n c T a s n e H w n  n a H H b r x  no3~onnm~ n o n b 3 o -  

B a r e n m  ( n ~ ~ e ~ e p y - p a ? p a 6 0 ~ ~ u ~ y ,  o n e p a T o p y ,  Ha- 
n a n s u K y ,  0 6 c n y ~ u ~ a m q e ~ y  nepconany) " 0 6 q a ~ b c n "  

C C U C T ~ M O %  H a  IIOHIITHOM, UHnHBHnY&UbHO n e r K 0  Ha- 

CTpaUBaeMOM X3bIKe. 30 0 6 q e H A e  IIpOUCXOnUT 9e- 
pe3 web-6pay3ep. I l p w s e ~  o n H o s p e M e H H o  a napan- 
n e n b H 0  M O W  p a 6 0 ~ a T b  p a 3 H b I e  n O n b 3 0 B a T e n H ,  PC- 

mamque c a M b l e  p a 3 n m H b I e  3ana.r~. Bce 3m n o n b 3 o -  

~mww no c y m e c T s y  O ~ I U ~ P ~ T C X  c O ~ H U M  n p e n M e r o M  - 
ACY TII, p a 6 0 T a f O T  C 0n~0ir A TOG Xe U H @ O ~ M ~ U H ~ ~ ~ .  

HO U M e m T  p a 3 ~ b 1 i  B 3 r W  H a  3TOT U p e n M e T  Pi n o - p a 3 -  

HOMY HHTepI lpeTUpylOT U H @ O ~ M ~ U U ~ ~ .  n p U  3TOM n10- 

6 0 ~ ~  n o n b 3 0 ~ a ~ e n m  n p e n o c T a e m e T c n  m e m o  TOT 

" B U ~ "  CUCTeMbI, K ~ T O p b l f i  e M y  H y X e H .  6onee TOrO. 

n O n b 3 O B a E n b  M O X W  BpeMeHHO l l n H  nJIX nOCTOnHH0- 

r0 HCnOnb30BaHAX ~ 0 6 p a T b  CBOA i i ~ ~ n " ,  K O T O P ~ I ~ ~  B 

~ a u 6 o n b m e f i  M e p e  c o o T s e T c T B y e T  xapamepy ero nen- 
T e n b H o c T n .  T ~ K  KaK C u c T e M a  e n u H a  M H e n e n m a ,  a 
B c e  n a H H b I e  ( ~ e K y m u e  3 ~ a ~ e ~ u n  n e p e M e n H b r x ,  n p l l -  

I lUCaHHble UM C B O ~ ~ C T B ~ ,  n P O e K I ,  pe3ynynbTaTbI aPXMBM- 

POBaHHn M np.) CyIUeCTBymT B CUCTeMe OnHH pa3. 
IIpIlHUUnH&lbHO HeB03MOXHbl P a C X O X n e H U e  K n t i  no- 
T e p n  nasmrx. B SPPA-T3000 06ecnerusae~cn B nep- 
~ y m  o q e p e n b  nonuan u H T e r p a w n  B c e x  ~ e o 6 x o n u ~ b 1 s  

IIOnCUCTeM B enUHYK) I lPOVaMMHYH) CUCTeMY. He Cy- 

U e C T B y W  KOMnOHeHTOB BHe enUHOM) n 0 J M  UH@opMla- 

UUU, B H e  enHHblX nPMHUl?IlOB BHYTpeHHerO B3aUMO- 

A ~ ~ ~ C T B M ~  KOMnOHeHTOB M e X n y  co6ofi. 3 T a  A n e n .  

u M e m q a n  ~ a 3 s a ~ u e  ECS@ (embedded c o m p o n e n t  

S e r v i c e s ) ,  nBnXeTCIl KpaeyTOJlbHblM KaMHeM B C ~ E  ap- 
XllTeKTYPbl CUCTeM Y W B ~ ~ T O T O  nOKOneHMIl U U X  

YpOBHX 06pa6or~u AaHHblX. 



A ~ b H e f i l u ~ ~  Pa3BHTMeM CPenCTB asToMaTA3aUAA 

(a 3TO,3HaqkiT, U TeXHUqeCKMX CPeaCTB, A I lpOrpaMM- 

HOrO O ~ ~ C ~ ~ Y ~ H M I I ,  TaK KaK OHM HblHe H ~ o T ~ ~ ~ A M ~ I )  

MOXHO CqPiTaTb I lpAMeHeHl le  ~ ~ C ~ ~ O B O ~ H ~ I X  TeXHO- 

norufi. OHM 06ecneqa~ KoHqeHTpI?poBaHHym nepena- 
sy  us@op~auuu  no p a n a o K a H a n a M ,  ~o~opam nosso- 
JIAT CyuleCTBeHHO CHH3HTb 3aTpaTbI  H a  K a 6 e J I b H y m  

I I p O ~ K n U E O ,  MOHTaX, a TBKXC COKpaTHTb CPOKA BHC- 

npeHMX CMCTeM. 

XOTX B YCnOBUflX 3JlehTPOCTaHUAU UCnOJlb30Ba- 

me  pWAOCBX3H pa3YMHO H e  BCeTAa, H a  T3u-25 
Mocs~epro, H a n p H M e p ,  B ACY TII 3 H e p m 6 J I o K a  

T-250 M ~ I  peanusosanw Wi-Fi (panao) n o c T y n  K cac- 
T e M e  OT n e p e H o c H M x  O n e p a T o p c K u x  u u n m e H e p H b l x  

TepMAHWlOB.  TO O K a 3 m O C b  O%Hb yn06~0 I l P H  IIPO- 

B e n e H a a  H a n a n o q H b l x  pa60~, 06cnyxusa~wr A npo- 
KPYTKU MeXaHA3MOB, peaJ lA3aUAH 3ana.I MeCTHOrO 

y n p a s n e H n n  u np. 
IIpa ~ e o 6 x o n n ~ o c ~ a  me c6opa HH@OPM~UHM OT 

naTYAKOB CyIUeCTBeHHO 6onee ~ @ @ ~ K T M B H ~ ~ M  PeIIIe-  

HAeM XBIlXeTCn KOHUeHTpaUUn A H @ O ~ M ~ U A U  no TeX- 

HOnOrHYeCKoMy, @ Y H K U U O H ~ ~ ~ H O M Y ,  TePPATOPUaJIb- 

H O M ~  I? AHOMY n p n 3 ~ a ~ y   TO WHO A nnx panuora- 
~ a n a )  c nocnenymqel nepenaseii ee o m o s o n o K o H -  

HOG U n U  ~ e n ~ 0 f i  JIPiArtefi L l A @ p 0 ~ 0 f i  CBX3U. npPi 3TOM 

OKa3bIBaWTCX BeCbMa nPAeMneMbIMki UeHOBbIe IlOKa- 

3 a ~ e n ~  u 06ecne~nsae~c11 B ~ I C O K ~ A  ~ a n e m ~ o c ~ b ,  noc- 
TOBepHOCTb A CKOPOCTb I I e p e n a q U  naHHbIX. 

~ ~ O H U K H O B ~ H A ~  MMKpOnpOIleCCOpOB H a  BCe 

YPOBHA CHCTeM Y n p a B n e H U l  npI lBOnI lT  K IIOXWleHAlo 

M H 0 r 0 0 6 p a 3 ~ n  " P i H ~ e J l ~ e l r r y ~ b ~ b l ~ "  IIOneBbIX YCT- 

P O ~ ~ C T B ,  IlaT'IUKOB, nPMBOnOB A LIP. C Y U ~ C T B ~ H H ~ I M  
rn pa3smen "n~~enne~~yanu3auaa"  n o n m H o  c T a n  

CHUXeHAe CTOHMOCTR DPM YMeHblUeHAH r a 6 a p A ~ o B ,  

nOBblWeHAH Y C T O ~ ~ ~ U B O C T H  K (PIKTOPIM BJlUIlHAIl OK- 

p y X a I O l U e %  C p e n b l  U M ~ K C H M ~ J ~ ~ H O ~ ~  CTaHnapTU3aqHA 

perue~uii pa3~b1x n p o ~ 3 ~ o n u ~ e n e f i  no o T H o l u e u u m  K 

A H T ~ ~ @ ~ % c ~ M  C ~ e H T p ~ b H 0 f i  YaCTblo  CUCTeM. 

IIpa  TOM B c e r n a  6yne-r C T O X T ~  3 ~ a r a  paquo- 
~ a n b ~ o f i  c T e n e H H  neue~~panusaqnn @YHKIIA~~.  Ha- 
IIpUMep,  e C n H  AMeeTCX " A H ~ e ~ n e K I ' y a ~ b ~ b ~ t i "  n p A -  

BOn, TO me U ~ J I ~ C O O ~ ~ ~ ~ H O  Pa3MeCTHTb a n r O p U T M  

(@YHKUIIH)) UHAUBAnYanbHOTO YnP2lBneHAII AM? Ha 
n e p e b ~ f i  ssmnn, 6nnme B c e r o  K npusony - TaM, me 
p e a n u 3 y e T c x  n c n o n H e H u e  KoMaHn, me u M e e T c a  s e c b  

~ a 6 o p  n r u l H b l x  o COCTOXHUU H peana3ye~cn 3 ~ a  @YHK- 

UUI .  OAH~KO, CKOpee BCerO, no T o r 0  MOMeHTa, nOKa 

y n p a s n e H u e  B pa3~b1x O T p a c n x x  ( ~ H ~ P T ~ T H K ~ ,  XIIMAU 

A np.) 6 y ~ ~  CTPOMTbCn no pa3HbIM IlPUHIlAIlaM, nOKa 

H e  6yne~  n p a H s T  enu~brfi nna B c e x  cTaHnapT,  3 ~ y  
@YHKUUK, 6yny~ peWlPi30BblBaTb H a  YPOBeHb Bblllle, 

TaK KaK 3~0ro TpeGye~ n a H H a n  o T p a c n b ,  naaaax cuc- 
TeMa.  

06mefi ~ e ~ n e ~ u n e l  P ~ ~ B H T H X  c n c T e M  aBToMaTu- 

3aUNA H a  3JleKTPOCTaHUAIIX IIBJIXeTCX C03llaHYle MHO- 

~ Y p O B H e B b l X  KOMnneKCHblX CUCTeM. 

B nepeylo o q e p e n b   TO cnnmwe c n c T e M  ynpasne- 
HUE TennOMeXaHAqeCKMM A 3neKTlJOTeXHllqeCKMM 

O ~ O ~ ~ ~ O B ~ H M ~ M .  H p A  3TOM Y C T P O ~ ~ C T B ~  P3A BbICTy- 

IIaloT B TaKMX CHCTeMaX B OCHOBHOM KaK ACTOqHAK 

a ~ @ o p ~ a s n n ,  ~ o ~ o p m  n c n o n b y e ~ c n  KaK B ynpasne- 
HUH (B OCHOBHOM B TeXHOJlOrAYeCKUX ~ ~ U I A T ~ X ) ,  TaK A 

mn n p e n c T a a n e a m  o n e p a T o p y ,  apxaaepomnn n np. 
p a 3 B F i ~ A e  MHKpOnpOUeCCOpHbIX TepMUHanOB, a 

T a m e  ItOsBJleHAe M e ~ y H a p O j I H O m  CTaHAapTa  o 6 ~ e -  
H a  HaHHbIMA EIlX 3neKTpOTeXHUqeCKkiX YCTPO~~CTB 

(M3K 61850) C y m e c T B e H H o  npa6nn3unu cosnaaae 
n e f i c ~ B A ~ e n b H 0  H H T e ~ U P O B a H H b l X  CACTeM Y n p a B n e -  

HUX 3 T 0  H TMO. np006pa30~ T ~ K O E  CACTeMb1 n m -  
eTCn ACy Tn 3 T 0  ~ H ~ ~ I U ~ ~ O K O B  N9 3 U 4 T3u-27 
OAO "Moc3~epro". 

M ~ o r u e  3aKa3qHKA cefi~8.c CTaBXT BOnpOC AAC- 

TaHUHOHHOrO Y n p a m e H U f l  K O M M Y T ~ ~ A O H H O ~  annapa- 
~ypofi qepe3 T e p M U H ~ b l 3 a l w T  U TepMHHaJIbl Y n p a B -  

JIeHYlll C U C I l O ~ b 3 0 B a H A e M  CeTeBblX A H T ~ P @ ~ ~ ~ c o B .  Ha 
n e p s b l f i  B3UlXn, 3 T 0  BbllXXnAT eCTeCTBeHH0. Benb 
TepMUHaJ no CYTA ~ a K 0 f i  me KOHTPOnneP, KaK A JIlo- 

6ofi npyrofi, ~ c n o n b 3 y e ~ b 1 f i  B ACY TII. 3 a s e ~  nno- 
n U T b  npOBODHbIe CBXsFi, YCO A np., e C n H  )oKe e C T b  

~ a n e x ~ a n  uu@posax c e n s b ?  

Cnenye~, o s e a n n H o ,  BbInenPiTb nsa K p y r a  s n e K -  

TpOTeXHAYeCKHX YCTPO~~CTB: CBX3aHHbIX C TeXHOJlO- 

I'UqeCKWM IIpOUeCCOM - BblKJ l loYaTe~W MeXaHU3MOB 

C O ~ C T B ~ H H ~ I X  HYXA (MCH), nbIMOCOCOB, BeHTAJlRTO- 

POB, H a c o c o B  u np. - u csx3a~nbre c p a c n p e n e n e H n e M  

3JleKTpO3HeprAU, B TOM qMCne H a  C O ~ C T B ~ H H ~ I ~  HYX- 

nbr, - B b m n m y a T e n n  ce~uafi, pacnpenyclpofic~ea a 
np. n e p s b l e  YYaCTByIOT B TeXHOnOrAqeCKOM I IpOueC-  

Ce, a 3HWAT, M O T T  nOCTaT09HO qaCTO BWIloqaTbCII A 

B b I K n l o ~ a T b C n ,  MeHXTb HavY3KY,  PeXkiM.  3anaqa BTO- 

p b r x  - 6e3a~apufi~oe 3 ~ e p r o c ~ a 6 x e ~ x e  n e p e b l x .  

C 6 0 p K a  3 n e K T p u r e c K u x  c x e M  - n o c T a T o q H o  p e n K o e  

ntmenue, a B 061ue~ cnylae, ecnn arcnmqeabl u 
@YHKUUOHUPYH)T 3aUIIITb1, a 0 6 b l q H 0  OHM 8146 H pe- 
3 e p ~ ~ p y m ~  npyr npyra, ~cnonb3yn p a 3 n u y H b l e  n o r t a -  

sa~ena, TO ~ a 6 n m n e ~ n e  3 a  ~ ~ ~ K T ~ U = I ~ C K O %  cxe~ofi  A 

y n p a s n e H u e  em ~ a n o o n e p a ~ a ~ ~ b ~ f i  npouecc. B cny- 
rae xe aaapaiiaoii ce-ryaunn 6 b 1 c ~ p o n e f i c ~ ~ u e  npo- 
ueccos npamwiecau H e  naik o n e p a T o p y  r u a H c o s  om- 
3 a T b  XOTb KaKOC-TO BnAXHRe H a  AX XOn. 

C ~ Y ~ T O M  3 T O m  P O n b  AMCTaHUAOHHOrO I l n U  aBT0- 

M a T u s e c K o r o  y n p a m e H n n  nnn ~ T H X  ~ B Y X  rpynn ~ C T -  

P O ~ C T B  p a 3 n u s H a .  ~ O ~ T O M Y  B ~ e ~ y q e f i  n p a m n K e  

y n p a s n e H n e  MCH o c y u e c T B n n e T c n  no n e y M  KaHa- 

n a M :  OT P3A ( a B a p A f i ~ 0 e  no c o c T o n H n m  MCH) a OT 

IITK TMO, B K n m r a n  ~osneirc~sun r e x H o n o r u q e c K n x  

s a m u T ,  ~ ~ O K H ~ O B O K ,  ABP H np., a T a m e  n n c T a H u a -  

omoe o n e p a T u e H o e  ynpamesse. qaue  B c e r o  ~ T A  Ka- 

H a n b l  YnpaBJleHAX He3aBUCUMbl (C B3akiMHbIM MUHA- 

ManbHblM O ~ M B H O M  M H @ o ~ M ~ L I A ~ ~ ~ ) ,  qTO B 0 6 u e ~  
cnyqae n o s b I r u a a  ~ a n e s ~ o c ~ b  y n p a m e H u n  PI " p a -  
s n 3 ~ y "  OCHOBH~IX @ Y H K U U ~ ~  (ynpasne~se, C B X ~ ~ H H O ~  

c ~ex~onoraef i )  M 06ecne~uBalo~1ux ( C B I I ~ ~ H H ~ I X  c 
nonareii 3nelcrponu~a~un) @ y ~ ~ u a f i .  

Ypoaeub a ~ ~ o ~ a ~ a 3 a ~ w u .  O m e q e ~ ~ b ~ e  oco6e~- 
HOCTH U XapaKTePACTMKU COBPeMeHHblX MAKPOIIPO- 

UeCCOPHblX CPeHCTB YIIpaBneHMIl YXe B M P O l U  A OCO- 

~ ~ H H O  T p e T b e m  A Y ~ T B ~ P T O ~ O  ~ o K o J T ~ H A ~ ~ ,  COBPCMeH- 



H o e  nepn@epufiaoe 0 6 0 p y n 0 B a H ~ i e  (na~rnw,  ncnon- 
H m e n b H b l e  0pram.1) no3~0nnnn B n o c n e n H e e  necm- 
JIeTAe nOCTUYb irpHHUnnH&lbHO HOBOm N M  

~ O C C H ~ ~ C K ~ ~  3 J I e w o C T a H u H f i  ypOBWl aBTOMaTn3a- 

unn. B n e p B y m  o r e p e n b  3m KaCaeTcn H O B ~ I X  3~epm- 
~JIOKOB, OCHaIUeHHe KoTopblX ~ O J I H O M ~ C I I I T ~ ~ H ~ I M M  

ACy Tn H a  6a3e COBpeMeHHblX MUKpOnpOUeCCOp- 

HblX IIpOTpaMMHO-TeXHU9eCKHX KOMlUleKCOB yXe 
mano n p a s m o M .  Hapsny c 3 ~ n ~  nposenem n pe- 
KoHCTpyKUuM C HCnOnb30BaHHeM MUKpOnpOUeCCOp- 

H ~ I X  nTK c u c T e M  K O H T P O ~  I( y n p a a n e H m  (CKY) 
60~1bUIorO YUCJIa K P p H b l X  3 ~ e p r 0 6 n 0 ~ 0 ~ .  

l l p n ~ e p ~ o  B nonosme c n p a e B   TO 6 b m a  nomo- 
M ~ C I I I T ~ ~ H ~  ~onepm3aunn CKY c peann3auneE 
B c e m  o b e ~ a  @ ~ H K U H ~ ~  KOHTPO~H n Y n p a B n e n m  H a  

6a3e IITK n nonnoii 3 a ~ e ~ o E  panee ucnonb3osa~- 
UlHXCn CpenCTB B b I n O n H e H m  naHHbIX @YE&. BTo- 
pan nonosntia pa6o~  no p e K o H c T p y K u n n  CKY u3-3a 
OrpaHnseHHOCTU @ M H ~ H C O B ~ ~ X  Cpe.4CTB BKJIIO'iWa B 

ce6s rarms~ym ~onep~n3aunm,  saute B c e m  CBII~M- 

BaeMyIO C Y C T ~ H O B K O ~ ~  CHCTeM aBTOMaTEiSeCKoM pe- 
V n n p O B a H m  qaCTOTbl n MOIUHOCTE (CAPYM) 3 H e p -  

ro6nora, HO 0 6 ~ 9 ~ 0  o x ~ a ~ b ~ ~ a m m y m  60nbmnii 0th- 

&M @ Y H K L I ~ o H B ~ ~ H ~ ~ x  3ma'l: IlOJlHylo PeKOHCTPYK- 

UWH) BBTOMaTIiqeCKUX peI'yJlXTopOB KOTna HnPl name 
6 n o ~ a  B u e n o M ;  B H e n p e H n e  HOB~IX c n c r e M  aBToMaTn- 

secmro y n p a B n e H n n  r o p e n m  (CAT)  B c o o T s e T -  

CTBEiU C COBPeMeHHblMH n p a B m a M M  ~3pb1~06e30nac- 
~ o c r n ;  non~slfi m n  ~ ~ C T H T H ~ I ~  nepenon H a  n o B a I e  

CpenCl'Ba peaJlFi3aUHll P ~ H @ O ~ M ~ ~ U O H H O - B ~ P ~ U C ~ H -  

TenbHbIX @yHK4if i .  Bne 0 6 b e M a  Y ~ C T A ~ H O ~ ~  MOnep- 

H113aUHH 0 6 b 1 ~ ~ 0  O W b l B B n l l C b  nOACMCTeMa TeXHOnO- 

r n r e c K u x  samm H ~ B T O M ~ T H ~ ~ W  npyrax n n c l c p m -  

H ~ I X  onepaunii: y n p a B n e H u e  3anop~ofi ap~arypoii n 
D n r a T e n r r M u ;  ABP; n o r n r e c K n e  nporpaMm.1, B TOM 

sncne noluaro~b~e, n np. 
A ~ a n n 3  60nb1110r0 rucna peanu3o~anmx npoelc-  

TOB aBTOMaTU3aUUH KaK HOBblX, TaK A PeKOHCTPYHPO- 

~ a a ~ b o c  3nepm6no~oe, n p o ~ e d ~ n ~ i i  B m y p H a n a x  

" 3 n e q m e c ~ n e  c ~ a ~ u n n "  (Ne 1 3 a  2004 r., Ng 2 n 3 
3 a  2009 r.) n "TenJI03~epre~Pi~a" (Nc 10 3a 2008 r.), 
IlOKXWl B03MOXHOCTb jlOCTKKeHIIR H a  POCCU~~CKOM 

3HepreTHqeCKoM PblHKe YPOBHIl aBTOMaTU3aUllH, 

~ a n o  B 'I&M ycqmammero 3apy6ex~o~y.  3 ~ 0  KacaeT- 

cn PI BHOBb BBOnUMblX 3 H e p ~ 6 n 0 K o B ,  ~ O ~ ~ ~ ~ H C T B O  

n3 KOTOP~IX n p e n c r a m e T  co6ofi ~ o s b l f i  nns POCCU%- 

CKOm PblHKa THn O ~ O P Y ~ T O B ~ H H I I  - n a P O r a 3 0 B b I e  Yma- 
HOBKH [3 - 51, 11 PeKOHCTPYUPOBaHHblX TpeI4nUEiOH- 

HblX 3 H e p ~ 0 6 1 1 0 ~ 0 ~  C IIOnHblM [6 - 91 UIIU 'IaCTUYHblM 

[ lo  - 121 O&&MOM MOnePHU38UUU. 

B KWeCTBe XaparcTepulCTPiK nOCTFirHyTOm ypOBHn 

aBTOMaTn3aUEiEi CJIenyeT Bblnent iTb  B nepBYI0 O r e -  

p e n b :  

B03MOXHOCTb 06ecneream IIOnHOCTbIO aBTOMa- 

THYeCKOrO Pi3MeHeHHX H W Y 3 K E i  ~ H ~ ~ ~ ~ ~ J I o K O B  ( K ~ K  
Ta3OMa3YTHblX, TaK W I I b ~ l e ~ n b H b l ~ )  C COXpaHeHReM 

HOPMaTHBHOm (B COOTBeTCTBHU C l 'pe608aHCDIM~ 3a- 
B O ~ O B  - n3m~o~n~eneB T e x H o n o r n r e c K o r o  06opyno- 
Baaus) K a r e c m  n o m e p x a H n n  ~ ~ y r p e 6 n o ~ ~ 1 . 1 ~  T e x -  

H o n o r n Y e c K a x  n a p a M q o e ,  n o m e p m s e m e M  r e M y  

XBNnOCb BblnOnHeHkie AOCTaTOYHO XeCTKEfX ~pe6osa- 
HUE CHCT~MHOM O n e p a T O p a  K IlepBHYHOM)' EI IrrO- 

PWHOMY peI'ynMPOBaHAK) WCTOTbl; 

06ecnereaue asTOMaTPi3kipOBaHHblX IIJ'CKa H nna- 
HOBOrO OCTaliOBa ~ H ~ ~ ~ O ~ J I O K O B  aBT0MaTUWCKHM 

y n p a B J I e H u e M  I I p e 0 6 J I m a ~ ) I u n M  ~ o J ~ ~ L U P ~ H C T B O M  3Ta- 

n 0 B  C COXpaHeHHeM 3a OIlepaTOpOM, KaK n p a B H n 0 .  

BbInOnHeHHX TOJlbKo KOOpAHHFipyloIUMX @YHKUH%, 

HeWBeTCTBeHHblX 0nepa~Cifi U Y n p a B n e H m  He3neK- 

TPU@UUUPOB~HHO~~ apMaTYP0fi  (3Ta XaPaKTepUCTlWa 

H e  OTHOCUTCS K PeKOHCTpYUPOBaHHbIM 3lrepm6~l0- 
KaM C YaCTH'iHblM O ~ ~ & M O M  M O ~ ~ P H H ~ ~ U U U ) ;  

n p n H u u n n a n b H o e  n 3 ~ e ~ e ~ n e  xapanepa nefim- 
BHG O n e p a m H o m  nepcoeana, OCHOBH~IMA 3anara~u 
m p o m  T e n e p b  BC& 6onbue I I B N I ~ T C X  K o m p o n b  3a 
XOnOM aeToMaTH3EipOBaHHOm IIpOUeCCa C HCnOnb30- 

BaHlleM B KaYeCTBe OCHOBHOm UHCTpYMeHTa TeXHO- 

nornrecw% H @ y ~ ~ ~ ~ n o n a n b ~ o f i  (annapaTypa n anm- 
PnTMbI ACY Tn) CHrHUH3aUEiH BbItlOlIHeHne KO- 

OpjltiHHpytOLLIPiX @YHKUM% W HeOTBeTCIgeHHblX O n e -  

pauEiR (W peKOHCTpyMpOBaHHblX 3 H e p m 6 n o K o B  C 

s a c r n s a s m M  o b e ~ o ~  ~ o n e p ~ m a w n    TO K a c a e T c n  

~ o n b ~ o  p e x n M a  pa6ornx H ~ T ~ Y ~ O K ) .  

n p H  'iaCTn'iH0fi MOnepHH3aUMM CKY 3~ep1-06~10- 
KOB CYlUeCTBeHHO OCJIOXHIIKfTCII A ~ ~ ~ c T B L M  OnepaTHB- 

H o r o  n e p c o H a n a ,  B b I H y m n e H n o m  y n p a e n n T b  npouec- 
COM YaCTUYHO C IIOMOIIIbfO COBpeMeHHOrO OnepaTOp- 

cmm u~repaefica ( ~ m e o ~ o m p b l ,  M b l m n ,  m a m a -  

Typa), a ' iaCTHqH0 - TpWUUUOHHOKl (KJIIOYEi, KHOn- 

KU, l lOKa3blBWIUHe npn6opb1, peIXCTpaTopb1). 

HC?O~HO~H~%H name ~ b 1 6 o p  p e X u M a  pa6mb1 onepa- 
Topa: "~EiLtX ' i~ i i "  - npu ~ o J I H o M ~ c L I I T ~ ~ H o ~  ACY TII 
unn n o n e p e M e H H o  "cn~rnCi"/"c~on~nii" - npw T p a -  

nAUUOHHbIX CpenCTBaX. ~ M ~ O K O  K3BeCTHbl OnaCeHNn 

B03HUKHOBeHUR ~ e p b e 3 H b l ~  npo6ne~ npn " C K ~ ~ K O O ~ -  

PB~HOM" nepexone onepampa OT T p a n n q n o H r i o r o  

luqrTa K COBPeMeHHOMY. Onb l~  nOKa3blBaeT, OnHaKO 

s ~ o  ~ T H  n p 0 6 n e M b 1  yna&cn npeononen B T e r e H u e  

~ o p o ~ l c o r o  cpora, a npo6ne~a "c~eman~oro" u n T a  

O C T ~ ~ C I I  H W n r O .  Y K E ~ ~ H H ~ I ~ ~  @mop, a T a K X e  

H M ~ I O I U H ~ C X  n ~ J l ~ X ~ ~ e n b ~ b l %  OnbIT ~ B ~ x ~ T ~ I I H O ~ ~  pe- 
KoHCTpyKUHti CBWeTenbCTBylOT 0 U ~ ~ ~ C O O ~ ~ ~ ~ H O C T U  

o c y m e c T n n e n m  non~ofi ~onep~nsaunn .  
n 0 J I y q e H H b I e  pe3yJIbTaTbl t iCnOnb30BaHWl COBpe- 

MeHHblX ACY TII H a  6a3e MHKpOnpOUeCCOpHbIX IITK 
n o 3 ~ o n r m ~  HaMeTnTb H a  6nnxafimee 6ynymee cne- 
nymuym C T p a T e r u m  a m ~ a ~ n 3 a w n .  

1. Bce BHOBb CTpOIlUUeCIl 3 H e p ~ 0 6 1 1 0 K U  nOJlXHbl 

o c s a q a T b c x  n o n ~ o ~ a c m ~ a 6 n b 1 ~ n  ACY Tn H a  6a3e 
MHKpOnpOUeCCOpHbIX nTK U 6 b 1 ~ b  OPHeHTHPOBaH- 

HbIMU H a  O ~ O C H O B ~ H H O  M ~ K c u M ~ J I ~ H ~ ~ ~  S O B e H b  BB- 

TOMaTU3aWR. H 0 s b l e  3HepreTH'ieCKUe TeXHOnOrllN - 
)We 113BeCTHbIe KOTnbI C WPKYIIUPYH)lUUM KUIIIlUIWhI 

CJIOeM, n a B H 0  06cymsae~m, HO n 0 K a  H e  OCyUeCTB- 

n e ~ ~ m  ra3n@n~aum mepnom Tonnnsa, T o n b x o  CO- 

3pesamutne nneu - c c a M o r o  H a s a n a  n o n m H b l  6 b 1 ~ b  

OpMeHTMpOBaHSI H a  UMeloUMeCn &i IIOCTOXHHO 

pa3sneammnecx B a n n a p a T n o M  n p o r p a ~ ~ n o - a n r o -  



PrnMnqecKoh! Hanpasneawu B O ~ M Q X H O C ~  coBpe- 
MeHHblX CpenCTB ACY T n .  

2. Anfl CyUeCTBylOUUX 3Hep~06n0KOB CO CPOKOM 

~aJIbHefiLUefi 3~cnnya~auau B TereHue 10- 15 neT 
uenecoo6pa3~0 OCHaUeHUe I I o ~ H o M ~ c I I I T ~ ~ H ~ I M ~  

M U K p O ~ p O U e C C O p H b l M U  ACy Tn. &JU 3TOM nnfl 
3Hepr06n0~0~ C qaCTHqH0 PeKOHCTpYUPOBaHHblMU 

ACY Tn H ~ O ~ X O ~ U M O  ux HapaqwsaHue no nonao- 
M ~ C U T ~ ~ H ~ I X ,  a Wfl ~ J I O K O B ,  UMeIOIUKX TOnbKO Tpa-  

nMUUOHHble CpeACTBa, - peaJIU3WUX OnHO- UJTU n w -  
~ T ~ H O R  MOnepHPl3aUUU no I I O ~ H O M ~ C C U T ~ ~ H O ~ ~  ACY 
Tn. npU pa3AeneHUU PeKOHCTpyKuUU H a  3Tanbl Bbr- 

60p Tuna IITK u TexHnrecKue pemeaun H a  nepBoM 
3Tme pa6m nOnXHbl 6bl~b 3apaHee OPAeHTUPOBaHbl 

H a  BbElOJlHeHWe 3aKJIH19HTenbHOr0 3Tma. 

T ~ W ~ H Q H H  Pg3BHTRB YPOBHB BBTOMBTU3B~HH. 

A m o p u m ~ ~  aemmamuuecmzo ynpaemenun snep- 
Z O ~ ~ O K ~ M U .  A o c m r ~ y ~ ~ i i  YpOBeHb aBTOMaTW3aUHH B 

nepeym orepenb xapalrrepuyff TaK nmMsaeMMe 
IUTaTHble pe-61 pa60m ~ H ~ ~ I C I ~ J I O K ~ ,  H a  KOTOPble 

U OpUeHTUpyeTCX pa!3pa60~~a aJIrOpHTMHreCKOKI 
06ecnere~un ACY TII. B neirmwenbeomu, oco- 
~ ~ H H O  nm HOBOrO TexHonoM~ecKom 060pynosa~m, 

T a m e  pexuMbI B nuana3oHe pa6orux ~ a r p y 3 0 ~  CO- 

CTaBJMIoT H e  M e H e e  95% B p e M e H H  3KClJJlyZTaUUU, a 
qACJlO UTaTHblX IlyCKOB U3 pa3nUqHbIX TenJIOBblX CO- 

C T O ~ H E & ,  IInaHOBbIX U aBapAfiHb1~ OCTaHOBOB - He 
MeHee 85 - 90%. B TaKux pexuMax nocne BbmonHe- 

H m  ~pe6ye~oro  0 6 5 e ~ a  HaJIaAKU O C O ~ ~ I X  np06ne~ y 
OnepaTUBHOrO IlepCOHaJIa H e  B03HUKaeT U KWeCTBO 

IlOLLgePXaHUIl TeXHOnOrWWCKHX nPOUeCCOB O C T ~ ~ T -  

cx nomamrHo BMCOKUM. 

O C H O B H M ~  IIp06neMbI H CnOEHOCTH BO3HUKaHT B 

HenrraTHMx pemwMax, npu TexHonoruqecKux u 
@ ~ H K I U I O H ~ ~ ~ H ~ I X  HapymeHmx. npn TexHonowqe- 

C K U X  HaPyUleHUflX BO3HHKalOT OTJlUYUII P e X U M O B  OT 

mamblx, H a  K o T o p M e  6bm OpnempoBm npoelrr aB- 

m~am3auuu. npn pa6orux uarpy3~ax 3T0 B nepBym 
oqepem TexHonornrecKue OrpaHureHm, c ~ n 3 a ~ ~ b 1 e  

c ucrepnaHseM nuanmonos perynupymIuux ~03nefi- 

C T B U ~ ~  U H3MeHeHHeM COCTaBa 06opynosanm (LWlee 

3 ~ a  npo6newa paccMoTpeHa 6onee nonpo6wo). B nyc- 
KOBblX OCTaHOBOqHbIX peXUMaX TeXHOJlOl'UqeCKUe 

HaPYIUeHAfl BO3HUKaloT WIUe BCeIKl B CBI13H C Hem- 
TOBHOCTbH) IlnU HeynOBneTBOpUTeJIbHblMU XapaKTe- 
PUCTUKBMU OTneJIbHblX TeXHOJlOlliYeCKUX Y u l O B ,  B 

OCHOBHOM AClTOJlb3YeMblX TOnbKO B 3TUX PeEUMaX U 

novroMy He npoeepneMblx B nuanrworie pa6orux Ha- 

vY30K. n0iI @ Y H K U I I O H ~ ~ ~ H ~ I M M  HaPYUeHUIIMH no- 
HuMamcn O T K ~ ~ ~ I  nepu@epafi~oro 060py~o~auun  
ACY m - naTYUKOB, IlpUBOnOB, apMaT)'pbl. 

Ee3ycnos~0, B npouecce pa3pa60TKU npoeKTa 
ACY TII ynennmcn onpenene~eoe BawMaHue ao3- 

MOEHOCTW BO3HAKHOBeHWfl K a K  TeXHOJlOrHqeCKNX Or-  
paHUYeHUfi, TaK @ Y H K U W O H ~ ~ ~ H ~ I X  OTKa30B: Pi OnU- 

HOqHbIe, H name HeKOTOpble K O M ~ U H U P O B ~ H H ~ I ~  Ha- 

PYlUeHIlrr YqUTblBalOTCfl npn pa3pa6m~e aJIKlpUTMOB 

ynpasneHsn (pe~o~@urypaunn m p y ~ ~ ~ x  cxeM 
pery,TXTOpOB, nOnOJlHUTeJlbHble BeTBU IUZWOBblX np0- 

V a M M  U np.). O A H ~ K O ,  BO-IlepBbIX, n&leKO He BCe Op- 

TaHU3WUH - p a 3 p a 6 0 ~ 9 ~ ~ ~  ACY Tn UMeloT XOpO- 

IlIYlo TeXHOJlOI'U4eCK~lo OCHOBY ~ P O ~ ~ ~ O T K I I  a m -  
PWTMwYeCKOro o6ecnere~ufl, TaK KaK 3neCb Tpe6yro~- 
cn He npocTo onMmMe " w c ~ b ~ e "  TexHonorw, a 
cnewanncm, xopomo noewMamqne npAauunb1 no- 
cTpoeHnn a r r r o p u ~ ~ o ~  ynpaenenm u memmwe noc- 
Ta~orHblk OnblT WX pa3pa6m U BHeApeHUR. 
B o - m p m ,  coreTanue ~031iu~amuutx ~ a p y m e ~ u f i  
K a W O r o  H O ~ O U X  BblneneHHbIX WnOB MOXff 6MTb 

pa3JIH'iHblM A BaPUaHTbI ~ O ~ I O ~ H ~ L X  HemTaTHblX CU- 

qaunii Y a C m  TpynHO npenc~a3ye~b1. M M ~ H H O  B Ta- 

K O m  pona C y C u T X  06bmeo U B03HU- cepbe3HbIe 

Hapyrueuun TexuonorwsecKoro pexuMa, B Hauxyn- 
r u e M  BapuanTe npnsomrwe K OcTaHoBy 3~epro6no~a 

anu ero qacTu. 

Yq& TexHonoruqecmx orpa~use~uf i  H ~ Y H K -  

q u o ~ a n b ~ b ~ x  ~apylueaafi nonmeH 6- 06113a~enb- 

~ o f i  coc~asnnmqek pa3pa60~KU anropmMwrecm 
06ecneqe~un COBpeMeHHbIX ACY Tn B UenOM M 

CAF'YM B oco6eu~oc~u,  onpenennlourefi ~aKok  Bax- 
HefiIUUfi  nOKa3aTenb pa60~bl aBTOMaTU3UpOBaHHOm 

3ueproo60pynosa~m, K a K  em @ ) ' H K ~ u o H ~ J ~ ~ H C ~ T  XM- 

ByYeCTb, T.e. B03MOXHOCTb C O X P a H e H U f l  CBOUX @YHK- 

UUfi  ~OJlHOCTblO HJlU WCTUYHO npU pa3nWIHbIX Hapy- 
me= B pa6me KaK TexHonorurecKoro 06opyno~a- 
HUN, TaK u nepu@epuiiawx y c ~ p o f i c ~ ~  ACY Tn. A ~ H -  
HW np06~1e~a flBJIXTC5I C O C T ~ B H O ~ ~  SaCTblO o6ecne- 
qeHm BCepeXUMUOCTk3 pa6m1.1 ACY Tn, TaK K a K  

HaJIUqUe pa3~006p83HM~ TUnOB TeXHOnOrUqeCKllX 

orpn~ureunii cyruemeeHHo pacmwprrm c n e q  803- 

MOXHbIX PeXUMOB 3KCIUIYZTaUUII 060pyno~mm, a 
B03HUKHOBeHUe ( P Y H K U U O H B ~ ~ H ~ ~ X  HapyIIIeH~ Y C -  

noxHneT peanu3aunm (Pyu~uaG ynpasnemn UMU. 

B Haurux npoelrrax ACY TII n C A P W  q y m b ~ x  
TPaAUqUOHHblX 3 ~ e p m 6 n o ~ o ~  200, 300, 500, 
800 MBT (a  ux 6onee 40), ~ ~ c r m y a ~ u p y l o ~ c x  H a  

npoTnxeHuu pnna neT, npou3senea ~ c e c ~ o p o ~ ~ u f i  
y Y e ~  TeXHOnOrUqeCKUX O ~ ~ H A Y ~ H A ~ ~  U @YHKUUO- 

~ a n b ~ b ~ x  ~ a p y r u e ~ u f i .  06mae nonxonbl K yr&y Tex- 
uonorwqecmx orpariuqe~nfi a @ ~ H K U U O H ~ ~ L . H ~ I X  ua- 
pyILIeHUfi B CAPgM U OCHOBHbIe KaHaJIbI pe~JIUp0- 

B a H m  3Hepr06n0~0~ U3nOXeHbI B [13] U nOKa3aHbl Ha 
pnc. 1 .  Heo6xonu~o O T M ~ T U T L ,  YTO B UenoM pflne 
crryraes pe~ou(Purypauun C T ~ Y K I ~ ~ H ~ I X  cxeM K a H a -  

nOB P e v J I U p O B a H m  C Uenblo yYe~a B03HHKUlWX HaPY- 
UeUUfi CBX3aHa C U3MeHeHUeM PUHaMHYeCKUX 

cB0fiCTB yYaCTKOB PeryJlUpOBaHWl U PWI o6ecnere- 
nun coxpaHeHun Karecma npoqecco~ perynupoBarinx 
~pe6ymcfl m u  cnewanbHoe nocTpoeHue ncxon~oii 
c~pymypb~  ( B  YacTHoCTn, nnn ocyurecTBneHwn TaK 

~a3breae~oii cxeMt.1 "nepe~opma" [14]), nnn amo- 
nonclpofirca napaMeTpos H ~ C ~ O ~ K U .  

Ecnu PaCCMOTpeTb COBpeMeHHylO C X e M y  alWOMa- 

TuyecKoro perynupoBaHm c n o x u b ~ ~  Texuonornre- 

C K A M  y3nOM ( ~ ~ T ~ T ~ ~ ~ H ~ I M  TpaKTOM MHOTOIIOTOYHO- 

m KoTna; nonaqefi yrnn B  men, O ~ O P Y ~ O B ~ H W I ~ ~  cxe- 
M O ~  npflMOrO BnyBaHUn nbIJlU; COBMeCTHblM C m a -  

HUeM Ta3a U Ma3yTa U np. [14]), TO O C H O B H O ~ ~ ,  6a30- 
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Pnc. 1. C~~ymypuam cxema opra~n3aunn y g h  T e m o n o m e c K l m o r p a H m e n n n  H @ ~ H K U H O H B ~ ~ H ~ ~ X  napytoe~~ii B CAPqM 
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BbIfi UI rOPI lTM pa6mb1 PeryTIXTOpOH COCTaBNleT H e  

6onee 30% ero @ y ~ ~ u u o ~ a n b ~ o r o  c o n e p x a H u s ,  oue- 
H H B a e M O m ,  H a n p P i M e p ,  no YUCJIJ' UCnOJlb3yeMbIX UI- 

i-OpUTMUYeCKUX ~JIOKOB.  Bc& OCTUIbHOe (70 - 80%) - 
3TO J l O M K a  @OPMYIPOB~HWI CUrHUIOB U3MeHeHUX 

c q y ~ ~ y p b ~  ACP w n a p a M e T p o B  ~acTpoRm ee 3ne- 
MeHTOB H a  OCHOBe ~ ~ e f i  COBOKYIIHOCTU BXO~HOE UH- 

@ O ~ M ~ U H M  no TeXHOJIOrUYeCKAM OI'paHUYeHWIM E l  

( P Y H K L I U O H ~ ~ ~ H ~ I M  H a P Y I U e H m M  naHHOlY3 TeXHOJlOM- 

YeCKOrO y3na U aJKOpFfIMb1 yY&a C@OPMIIPOB~HH~IX 

JlOrAYeCKHX ~ C ~ O B U ~  

,&TM pnna TeXHOnOMYeCKUX yrtJlOB CyIUeCTByeT 

HeKoTopEUl H ~ ~ ~ I T O Y H O C T ~  YUCJIa P e v J l H P y I O u I E i X  Op-  

r a H O B  no OTHOIlIeHUH, K T P ~ ~ Y ~ M O M Y  Rnf l  U3MeHeHUfl 

H a l p y r t m i .  Hanpu~ep, n n f l  p e r y n n p o s a H m  H ~ ~ I ~ S K U  

OT n u T a T e n b H o m  yvla ~ p e 6 y e ~ C f l  n o m e p x a H u e  3a- 
AaHHOlY3 PaCXOna  BOnbl  no K a W O M y  IIOTOKy U AJIS 

3TOrO AOCTaTOYHO UMeTb M f l  K a X n O m  H 3  HUX pev- 
JIUpyIOuIHfi  n U T a ~ 3 I b H b I f i  K J I m a H  (PnK). Aonon~n- 
T e n m o e  perynupymmee ~03neRmsue - npou3eonu- 
TeJlbHOCTb OnHOrO I i n A  nBYX IIUTaTenbHbIX ~ y p 6 0 ~ a -  
cocos (nTH) - x m e T c x  nnx p e r y n u p o s a H n n  ~a rpy3-  
KU U ~ ~ ~ I T O Y H ~ I M  B O ~ A ~ % C T B U ~ M ,  HO WCIIOJIb3YeTCfl 

M f l  OIITUME13aIWU P e X U M a  p a 6 0 T b 1  I l H T ~ e J l b H O K l  

y3na c u e n b m ,  H a n p u M e p ,  nonnepxmm nepenana 
nasne~ufi H a  ~ a ~ c u ~ a n b ~ o  OTKP~ITOM PnK B (PYHK- 
UUU OT H a v Y 3 K U .  

H~CKOJI~KO no-UHOM~ o6c~om neno c 3anareir co- 
B M e c T n o r o  C x u r a H m  r a a  n Ma3yTa .  3 n e c b  nnx o6ec- 
neqeam y n p a B n e a n n  ~alpy3~0fi  H ~ O ~ X O ~ R M O  803- 

A ~ ~ ~ C T B O B ~ T ~  H a  PeryTIPIpyIorUUe KJIallaHbI o6oux BU- 

n O B  TOllJlHBa, HO COOTHOLUeHAe UX PaCXOAOB @OP- 

nanseme~mawmwwc6m.a  

M W b H O  MOXeT 6 b 1 ~ b  JlE06b1~. OAHW m f l  

OIITEiMU3aUUU p a 6 0 ~ b l  KOTJJa uenecoo6pa3~0 UMeTb 

OnUHaKOByIO TeIUIOBylO HaI'pY3KY Karngof i  TOpenKU, U 

n03TOMY nOnOnHUTej lbH0 B O ~ A ~ % T B U ~ M  H a  pa3HOCTb 

pacxonos m a  u M a 3 y T a  n o m e p x u B a e r c f l  c m o m e -  
m e  na~nenufi neyx BWOB TO-a nepen r o p e m a M a .  

T ~ K U M  06pa30~, n n f l  nono6~1.1~ T e x t i o n o r u s e -  

cmx y w o ~  u M e I o T  M e m o  H e c m n b m  clyneseir y s e ~ a  
orpanuseaufi. Ha nep~oi i  u3 HUX, H a n p H M e p  npn no- 
T e p e  B O ~ M O ~ O C T U  ynpasnesm O ~ H U M  u3 K n a n a n o B ,  

H u K a K o m  ymep6a 3ana~e pejnuposaum narpy3~u 
H e  H a H o c m c x ,  a T e p n e T c n  BO~MOXHOCTL. 06ecnere- 
HWI 0 t ITUMUIbH0f i  ~ @ @ ~ K T U B H O C T A  BeAeHUfl P e X H M a .  

 TO ~pe6yeT U3MeHeHUn CTPYIcrypbI  ACP COOTBeTCT- 

BYIOIUeTO TeXHOnOrYIYeCKOrO Y3JIa, HO HUKaK H e  8511111- 

e~ H a  pa6o~y CAP'IM. Ha cnenymueR c T y n e H n  ye- 
T a  o r p a ~ u ~ e ~ ~ f i ,  H a n p u M e p  npu n e p e B o n e  H a  AMC- 

T a H u u o H H o e  ynpasnenue npyrom perynupymqero 
manana, yxe ~ e o 6 x o n u ~ o  npennpnunnnam Mept.1, 

CBX3aHHbIe C OI'paHHYeHFieM @YHKUHOHB~~H~IX B03- 

M O X H O C T ~ ~  C A m .  
KpaRue B W e H  flk BJIUnHUfl TeXHOJlOMYeCKUX 

orpauuqeuufi u ( P Y H K U U O H ~ ~ ~ H ~ I X  ~ a p y ~ u e ~ u f i  H a  pa- 
6 0 ~  CAPYM n p U  BbInOJIHeHHU KMH ~ p e 6 0 B m U f i  

c T a H n a p T a  C u c ~ e ~ ~ o m  onepampa "HOPM~I y q a c T u n  

~ H ~ P T O ~ J I O K O B  T3C B HOPMUPOBaH€IOM IIePBAYHOM II 

a s r o M a T E i q e c K o M  BTOPHYHOM p e r y n n p o B a H u n  YacTo-  

T b l  (HnP'I PI ABPY)". ~ T U  CUCTeMbl IIpOXOEXT C e p l U -  

@ H K ~ U U O H H ~ I ~  UCIIbITaHUfl, HO npG&eMa B TOM, YTO B 

CrIeUUBnbHO IIO.ArOTaBnUBaeMbIX ACnblTaHUIIX 60316- 

UIUHCTBO ~apyme~nf i  u orpasureuu%, x a K  npanuno, 
H e  U M e e T  MeCTa.  n p 0 n B J l J l K I T ~ n  OHM 06b1YH0 B T O -  

k m m ~ s n p 8 m ~  M OM~OYRMR ACP 
I 



uecce nnu~enbeofi sKcnnyaTaqnn CAPYM H BOSHA- 

m, no 6onbmefi YacTn, HeoxnnanHo nnn nepcoaa- 
na. B o c c T ~ H o ! ~ I ~ H ~ ~ ~  nonnofi pa6omcnoco6~ocru 
CUCTeMbI M O X W  noTpe60~al'b onpenen&HHol'O BpeMe- 
HH, n B pnne cnyqaes - Tame nannr~rt PeMonTnom 
nepconana. 

Onepamusn~t Konmponb u ynpaanenua Cospe- 
MenHble n p o r p a ~ ~ n o - ~ e x ~ n s e c ~ u e  cpencTsa sepx- 
Hero ypoe~n ACY Tll 06ecnevnsam~ BO~MOXHOCTL 

u c n o n b ~ o ~ a ~ n s  cpencrB onepampcKoro u~~ep@efica, 
COOTBeTCTByIOUnX COBpeMeHHOMy YPOBHIO aBTOMa- 
T U ~ ~ U U A  TexHonornqecKux npoueccoB. Knaccnqe- 
c m  Monenb nefiasm onepaTopa slanmvam B ce6x 
TPW y p o ~ m  06ecne~enm peureHwr em @ymuno- 
HanbHblX 3ana.I: HaBbIKU, YMeHUe, 3HaHHfl. Bb~co~an 
cTenenb B B T O M ~ T U ~ ~ U U U  ~xnonomvecKux npouec- 
COB, nonHombm IIOKPUBM n e k m m  onepaTopa, KO- 

TOpble BbInOJIHRnUCb Ha 6a3e HaBbIKOB, n 60nbUIyIO 
s a c n  nefic~sufi Ha 6a3e ynreem ( T ~ K  KaK o6e ~ T U  CO- 

CTaBlIflmRlEie nOCTaTOVH0 IlpOCTO aBTOMaTR3HPYIUT- 
cn), BbmemaeT Ha nepsblfi nnaH UCK~CCTBO ucnonb- 
3OBaHlC2 SH~HUP. OCHOBOB 3TUX 3HaHUfi flmeTCfl AH- 

@ O P M ~ U ~ ,  reHepnpyeMM CaMHM IITK npU rpaMOT- 
HO BUnonHeHHoM npoeme ACY T n  n npenocrame- 
 an Ha BnneoMoHuTopax u 60nbmHx sqanax, a 
Tame, 6e3ycnoe~0, Maaepcmo caMom onepampa 
IIpaBIinbHO BOCnPHHflTb C@OPMBPOB~HHYH) UH@OP- 
Mawm a npuHnTb Mepbl no ee ncnonb3o~a~um. 

B KaYeCTBe COBpeMeHHbIX B O ~ M O X H O C T ~ ~ ~ ,  Ha- 
IlpaBneHHblX Ha CYJIIeCTBeHHOe nOBblILIeHHe B TOeK- 
Tax 6nuxatimux neT s @ @ e m s ~ o c ~ n  nenTenbHocm 
onepaTuBnom nepcoHana, cnenym na3saTb [ l ,  21: 

UCnOJIbZOBaHUe K J I H ~ H T - c ~ ~ B ~ ~ H o ~ ~  CTPYKTj'PbI 
BepxHero ypoann ACY TII, no%sonnmmeir npenclaa- 
m b  Ha nm6oB onepampc~ofi cTaHusu nm6ym soc- 
npHHXIYl0 nTK TeKYLqYIO U PEl'POCneKTUBHyIo UI- 
4op~armm c B O ~ M O X H O C ~ ~  pa3rpannqeHnn npas 
nocTynHa K uefi (slanm~an npasa KOHTPOM H ynpas- 
nesun) onepamnoro nepconana pa3~oro TexHono- 
IWICCKOM) Ha3HWeHm U YPOBWl OTBeTCTBeHHOCTH 
n p e ~  BseneHwr naponeii; 

nepexon OT paHee npu~enae~of i  X & C T K O ~ ~  H enn- 
HOG Ha BeCb p o e m  CTPyKT!fPbI BWneOrpaMM K ITpaK- 
TUYeCKA HeOt'paHUYeHHOMY UX qHCny U BOSMOXHO- 
CTU C03AaHUfl C O ~ C T B ~ H H O ~ O  COCTaBa BHAeOrpaMMHO- 
m 06ecnwennn nnn cneuuanncTos, pa3nusm~nxcn 
@ Y H K U H O H ~ ~ H ~ I M  HmHaqeHneM, ypoBHeM npoaec- 
CHOHZIJI~HO~~ IIO.4rOTOBKU A IIHYHUMW KaYeCTBaMU; 

B O ~ M O X H O C T ~  npencTaBneHnn Ha omofi Bnneo- 
t'paMMe pa3~006pa3~0fi U H @ O ~ M ~ U H U ,  ~eo6xonu~ofi  
rn nau6onee ~ @ @ ~ K T A B H O ~ U  npHHmm u peanwsa- 
UHU p e m e ~ ~ f i ,  HanPHMeP, @ P ~ T M ~ H T O B  TeXHOJIOTr(9e- 
C K O ~  CXeMbl C OKHaMM YnpaBJIeHHfl H nHnUKaUUU, 
@ Y H K U U O H ~ ~ ~ H ~ ~ X  CXeM anrOPUTMOB ynpaBJleHW4, 
a p a r ~ e ~ ~ o s  npo-rolcona c~r~ana3auaa ,  rpa@u~os ne- 
pexonnbIx npoueccos; 

pa3~006pa3~ble nUanOroBb1e BOSMOXHOCTU pa6o- 
TbI C OCHOBHblM RHCTPYMeHTOM ~ U C T P O ~ O  peaUp0- 

sanm - ~ex~onornsecmfi u @ y ~ ~ u n o ~ m ~ o Q  cnr- 
Hanu3auuefi. 

T ~ K  Xe, KaK Pi Ann antOpUTMOB YIlpaBJIem, OCO- 

6ym m o m  wMeeT opnemmn onepampcmro 
ue~ep@eEca na neiic~sun B HemTmm c u ~ ~ a u m x .  
B nepBym ovepenb 3m KacaeTcn c u r ~ a n u ~ a w u ,  KO- 

~opan  nonmna 06ecnevn~an csoeBpeMeHHoe n ~ e o p -  
Muposanne onepaTopoe 3~epm6no~a  A nexcypeoro 
nepconana ACY Tl7 o B O ~ H ~ K U I U X  Texnonorusecmx 
orpanusenluor n + ~ H K U H O H ~ ~ H ~ ~ X  HapymeHunx u 
n p o n 3 ~ e n e ~ ~ o ~  aLrroMmmecKu cnoco6e KX yvera. 
Pnn CO~UTUB, xapa~repa3ymulwx cpyHmno~anb~b~e 
Hapymenm, HanpnMep nepeeon Ha pywoe ynpasne- 
Hue OCHOBHHX K ~ H ~ J I O B  PerynupoBaHun 3~epw6no- 
Ka, ~ b r ~ o c m c n  na yposeHb npenynpenu~enb~ofi Tex- 
~onorn~ecmf i  cnr~ann3aun~.  B C B ~ U  c ~nor006pa- 
3neM B03MOXHbIX HelUTLmlbIX ~UTyauEifi uenecoo6- 
pano  ncnonbso~a~ue nnn KX anannsa cnewanbnmx 
BHneOrpaMM, T ~ ~ J I A U ,  )'IIPoIU~HH~IX CTPyKTypHbIX 
cxeM, a m o p m o ~ ,  6 n o ~ - c x e ~  n p w m  pemesufi. 

Nnmezpaqun ACY Tn. B UWOM H ~ O ~ X O ~ U M O ~  

mupoKoe H nocTamsHo 6pnoe  Bnenpenue MHKPO- 

npoueccopHblx cpenm amoMaTHqecmro ynpame- 
H&C4 Ha P O C C U ~ ~ C K I ~ X  T3C HMeJlO H onpe~eJI&~~yIO 
"06paTHyIo CToPOHY  ena an^", 3aKJUOYaBnryloCfl B no- 
flaneenu Ha M H O ~ X  T3C p a 3 ~ 0 p o n ~ m  nTK, rn 
6 m o  06ycnome~o U~JIEJM p x n o ~  @amopos: 

OcHweHueM sasona~n cBoero TexHonomsecKo- 
K I  06opynosa~m KOMlUleKTHO TlOCTaBnfleMbIMH no- 
KUI~HHMH CncTeMaMu amMa~qecKom ynpasnem 
HnA 06pa6mm E ~ H @ O ~ M ~ U U U  (EIjlee JIOKmbHbIe 
ACY); 

CTpeMneHUeM TeXHOnOTHYeCKHX UeXOB T3C (KOT- 
naryp6u~~or0 ,  3nerrrpouexa, xuMnsecKoro uexa H 

np.) ocHamaTb caoe 060pynosa~ne ~au6onee @YK- 

UAOHUIbHO IIOAXOnfl1IIAMH JlOKanbHblMA ACy He 3a- 
60Tfl~b 0 B03MOXHOCTH MX UHTerpaUUU CO CpenCTBa- 
MU 6a30~0fi ACY T n  3Hepr06~10Ka I i n U  CTaHUAA B 

UWIOM; 

CyUIeCTBymIWiM Ha MHOrnX 3neKTPOCTaHWflX 
pmnenenweM Ha ACY Tll TMO s ACY TII 3T0,  BU- 

IlOnHeHHHM game Bcero Ha 6a3e PaVlUYHblX IITK, C 

pa3JIHYHbIM OnepaTOpCKEiM U H T ~ ~ @ ~ ~ C O M  (nepcne~- 
TUBU annapa~nofi u n p o r p a ~ ~ ~ o f i  emerpaunu aTux 
IITK 06cymsanacs B pa3nene "Cpenc~sa mMaTu- 
3auUH" naH~0fi CT~T~H. ) ;  

H~YY&OM npa nposenenun KOHK~PCOB no Bb160- 
py IIOCTaBLUHKOB IITK OTnenbHblX XperaTOB I4 YCTa- 
HOBOK DeUIbHblX (a He 06eIUae~b1~) B O ~ M O X H O C T ~ ~ ~  

~ o r o  ;nu u ~ o r o  ~ I T K  no n ~ ~ e r p a h u u  c n p y r u ~ ~  
nTK, HCnOJIb3yeMbIMU Ha naIiH0fi T3C. 

Pe3yJIbTaToM T ~ K O ~  pa3HOpOnHOCTU XBnfltOTCfl: 
peanH3aUnfl MeXKOHTPONIepHblX cBX3efi npaKEi- 

YeCKU nOnHOCTbI0 Ha IIpOBOnHOM ypOBHe; 
ncnonbsoea~ue uu@posoro 06~eHa B OCHOBHOM 

no OPC-KaHaJy H, KaK IIPaBUnO, TOnbKO Ann HaKOII- 
neHm ~ ~ X U B H O ~ ~  H H @ O ~ M ~ U U U ;  

HiUU'iUe B OnepaTUBHOM KOHTYPe BWfieOMOHUTO- 
p o ~  pa3~b1x llTK c pa3nny~ofi oprmusauuefi onepa- 



PBC. 2. Y~pyn~eu~an c~pymypnan cxeMa ACY TII T3C 

~ o p c ~ o r o  n~~ep@efica, ocnoxmmqnx pa6o~y n npo- 
BOUUPYIOWAX O U I U ~ K U  B AeXTenbHOCTW OlIePaTUBHO- 
ro nepconana. 

C y q h o ~  3~0i-o OAHBM n3 ~ a x ~ e i l m n x  acnemB 
nanb~efiurero pa3sn~m ACY TII Ha T3C xmeTcs 
YHH@WKB~UII (no BO~MOXHOCTU) TeXHIlYeCKHX PeUIe- 
~ n f i  no ACY TII pmnquoro TexnonorusecKoro 060- 
pynomm n nHTerpaw m x  ACY TTI B ennuym 
ACY Tll T3C. 

B Kaqecme OCHOBH~IX XapamepnwnK ~ a m f i  UH- 

~erpUpoBCIHH0fi ACY T n  CnenyeT B b m k i T % :  

peann3a~wm Bcex pa6osm Mew onepaTueHoro 
nepcoHana Ha coomexmymmeM nomy ynpaBneHm 
(3~epro6no~n; O ~ I ~ ~ ~ H W ~ O H H ~ I ~  YCTCIHOBKn, 
uMemqne nowbl ynpasneem; c ~ a ~ q n o ~ ~ b l f i  ypo- 
BeHb) Ha OCHOBe Bepmero YpOBHIl 6 a 3 0 ~ 0 ~  IITK 
ACY TII naunoro o 6 a e ~ ~ a  ynpaBneHm; 

peann3aqnm Ha pavlmsb~x pa6orux MecTax one- 
PaTIiBHOrO IlepCOHana @a3Hble 3Hepro6JI0~~, YnpaB- 
nenne TMO n 3 T 0  n np.) no BO~MOXHOCTU onmiam- 
B ~ I X  nnx 6na3~xx ~ C H O B H ~ I X  peure~ufi no onepmop- 
CKOMY U H T ~ P $ ~ ~ ~ C Y  ( u B ~ T ~ ,  OKHa YtIpaBneHUfl H UH- 

nnKauxM. nDnHunnbI nocmoeHm neuaoxu~ecmfi 

oprauummm nocqma Ha n106o~ pa6ose~  Meme 
K TOE BH@OPMBLIUU U B03MOXHOCTU YTIpaBneHm "0 

TOMY O~OPYAOB~HWH) T3C, m p o e  HaxODTCX B Tex- 
~0Jl0r~'ie~KOfi OTBeTCTBeHHOCTU C0OTBeTCTByH)yIeI'O 
onepaTmHoro p a 6 0 ~ H ~ ~ a ;  

coxpaHeHne npoeonHoro 0 6 ~ e a a  TOJMO nnr 
(PY~~uufi, ~pe6ymqm nosmmea~ofi ~ a n e m o w u  n 
~brco~oro 6blc~poneiim~m (3aqm1.1, Manonnepw- 
OHHbIe KOHTYpbI P~~I IAPOBIUIHII ) ;  

urnpoKoe ncnonb3o~a~ne npoTomna IEC 61850 B 

CeTflX nepeJ(aqM AaHHblX Ha YPOBHe TepMEiHmOB pe- 
nefi~b~x ~ W H T  n ynpasneHxn 3 n e m p n r e c ~ u ~  o6opy- 
AOBaHkieM H IIPllMeHeHYIe ~ @ @ ~ H H B H ~ I X  YCTPO~~CTB 

CM3H (lWlI030~) nnrr COennHeHHx ceTn IEC 61850 c 
6a30Bb1~ IITK ~00TBeT~~BylolUe~ YCTaHOBKII. 

Ha pnc. 2 npencTanneHa y t c p y n ~ e ~ ~ a n  CTPYKT~P- 

~ a r r  cxeMa n o m a  K nocrpoeHnm ACY TII T3C, B 

onpenenemoii wenem xapamepn3ymqan peureann, 
ucnonmsamble Ham B npoemax HOBMX 3 n e q o -  
cTaH4nfi [3,5]. 

ACY TII T3C BlcnmqaeT B ce6m: 
ACY T n  KamnOm 3HepID6noKa (Ha PMCyHKe no- 

m?a~ i-% nenrn6no~). coneamamlo KaK mumon- . . . , &  A .  
~ ~ ~ ~ -- .--- r- . .~ ....,, . .-.r...-- .. ...... r - - -  

CTPYKlYPbI BIIAeOTpaMM, K J I ~ C C P ~ @ H K ~ I W  H cnoco6 JIepHb1E J'pOBeHb, TaK H ypOBeHb OlIepaTOpCKoIW UH- 
npenmamenm cnr~ann3annn u np.); ~ep@efica; 

O ~ ~ C I I W ~ H M ~  6nn3~nx n u ~ a ~ u ~ e c ~ n x  xapamep~i- ACY T n  oTnenbHblx 0 6 m e m ~ o ~ ~ s r x  BCIIOMO- 
CTUK OnepaTOpCKOrO n~~ep$efiCa BHe 3aBHCHMOCTn raTenbHbIX CKCTeM (OBC), HTIlMep ~eIGlI04Ei~auFi- 
OT Tom, qepe3 KOHTpOnnepbI KaKEiX nTK OCyi4eCTB- O H H O ~ ~  YCTaHOBKn (TQ), I I U P K H ~ C O C H O ~ ~  m), ~03llfi- 
nne~cn c w b  c O G ~ ~ K T O M  ynpame~m;  cTsa xnn~oro  Tonnnea (m), o ~ r c p ~ m ~ ~  pacnpeny- 
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ncKnmqeHueM xuMBonooqucTKu (XBO) He aMeer no- 
~ O I I H H ~ I X  MecT OnepaTuBHorO nepco~ana, u ux co6- 
meHHbre ACY Tn orpaHnqenar ~ o n b ~ o  KoHTponnep- 
HUM YPOBUeM; 

ypoaeHb onepaTopcKom nn~ep@eiica HaqanbHx- 
KOB CMeH OTnenbHbIX UeXOB, a T-e BPeMeHHbIX II 

IIO(TTOIIHUb1X (XBO) pa6o~ux MeCT yIlpaRlIeHrn OBC; 
O ~ U ~ C T ~ H U U O H H ~ I ~ ~  ypOBeHb )'IlpaBneHnX (oyy),  

s~nmqamurnii B ce6n pa6ovee Memo HasanbHnKa 
CMeHbI T3C Ha UeHTpaJIbHOM IttUTe YIlpaBJIeHWl 
(UUY), Ha KOTOPOM IlpeACTaBNleTCfl BCn o63op~an 
ne@op~aqnn no pa6are T3C, a + m e  KonTpomep, 
peana3ymuuii @ynmrnn OY CAPYM n npyrue 
@yn~qun, H ~ O ~ X O A U M ~ I ~  .am 06ecneqenan nenrenb- 
HOCTN na~anbnmca cMeHu crawnn. 

0 6 m ~ o  ~ p w  nocnemue comannnmurne ACY TII 
T3C o&enuruwrcn B ennHylo ACY TII OBC A O W  
T3C, uMemnyo c ~ 3 n  c €I .~O=IHIJM~ ACY T n  n Ha 
yposne KoHTponnepHbIx muH unn man ' ' a~rn~a~u3a-  
qnn" (Automation Bus), a Ha yponHe man TepMuHa- 
nos. Becb o 6 ~ e n  w~@op~awei i ,  neo6xonnm1k nnrr 
peann3auuu a n r o p s t ~ o ~  ynpamenun, ocymecTm- 
eTcn sepe3 c s n 3 ~  KonTponnepHbIx man, a wcnonb3ye- 
~b1k nnX BblnOnHeHWI @ Y H K U H ~  OnepaTOPCKOKI AH- 

~ep@efica MOXeT 6b1~b OpraHA30BaH n0 CBfl3flM MeX- 
Ay LUUHaMU O ~ O U X  Y P O B H ~ ~ ~ .  BIJ~OP OnTIcMWIbHOm 
pelueHun onpenenneTcn B nepBym oqepenb xapam- 
PUCTUKaMU U U @ ~ O B O ~ O  06~eHa o6oux Y ~ O B H ~ ~  MeX- 
Ay CBff3bIBaeMbIMU nTK. 

B ACY TII T3C npenycMaTpasaeTca C B ~ L  c 
3HeprOCUCTeMHbIMU YCTPO~CTB~MII, KaK nnfl npUM- 
TAU KOMaHn aBTOMaTAYeCKOr0 BTOpUqHOrO PeIyJIUpO- 
BaHUX qaCTOTb1 (ABPq), TaK U W IIepeAaYH AaHHblX 
MonnTopnHra 06 VacTuu T3C B penteHuu 3~epr0- 
CACTeMHbIX 3anaq. O ~ ~ ~ A U H ~ H U ~  l u U H  TepMUHaJIOB 
06pa3yer eAnHyl0 UH@OPM~UUOHHYH) CeTb ACY T n  
T3C. B qacTHocm, no 3~0ii ceTu M O ~ ~ T  nepenasam- 
CII TeK)'IWie 3HaYWm TeXHWKO-3KOHOMU'ieCKUX no- 
mmenefi 3nepro6no~on c qenbm ncnonb3o~a~un Ha 
O W  T3C m o m ~ n 3 a w n  paenpenenenus narpy- 
3OK MeXAy ~ H ~ ~ ~ ~ ~ J I o I C ~ M M .  ~IH@o~M~L!F~oHH~R CeTb 
ACY TII T3C n o m a  6bl~b C B X ~ ~ H ~  c ACYn T3C, B 

TOM KMCne C OH@OPM~?L@~OHHO~ CeTbIO IlpeAIIpNRTAII. 
&n npenoxpaHeHnn ACY TII ar enpycoe u npyrnx 
H ~ ~ Y I I I ~ H H ~  ee HOpMaJIbHONl @ ~ H K W O H ~ ~ O B ~ H U ~  

IIOn BJIMHUeM BHerUHUX UH@POB~IX ceTefi CBX3b C 

ACY TII nonxaa ocyUecTBnnTbcn qepe3 3aqu~~b1e  
yc~pogc~sa  fire-wall (FW). 
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