


























































































































































Pa3pa60Ta~a H BHenpeHa ACY Tn Ha nepeoR B POCCHH T3C c 3~epro6.1101cam~ nTY Ha 6a3e r T Y  ManoR 

MOUIHOCTH. ABTOM~TH~HPOBIIHHIR CHCTeMa YnPBaReHHR Tn BblnOJHeHII Ic8K eilHHaR CHCTeMa npRMOr0 U U @ ~ O -  
Boro YnpaaReHHR C 68308blM IlPOrPaMMHblM IcOMnneKCOM SIMATIC PCS7 PS n HHTerpHpOBaHHblMH B Hee no- 
KaJlbHblMH CHCTeMaMH YnPBMeHHR. 

KOR 3HepreTHKki B IlOCne~HUe rOnbl- luHpOKOe BHenpeHNe 
naporasoebrx ~ e x ~ o n o r n f i ,  npu ~ T O M  Hapnay c naporasoebr- 
M H  YCTaHOBKaMU ( n r y )  Ha 6a3e ~ ~ ~ ~ T ) ' P ~ H H H ~ I x  YCTaHOBOK 
(TTY) 60nbIIIOfi MOUHOCTA (1 10, 150,270 MBT) BCe 60nb- 
uree pacnpocTpatieHne nonyraro-r nTY c TTY ~ a n o R  n 
c p e n ~ e h  MOUHOCTH. HepB0fi ~ J ~ ~ K T ~ O C T ~ H U U ~ ~  TaKOrO TH- 

na cTana C O ~ U H C K ~ R  T3C, BBOA B 3~cnnya~aunro KOTOPOR 
6b1n ocyUecTsneH B 2004 r. Ann cneunanncToB 3A0 ((MH- 
TepaBTOMaTHKa)) pa3pa60TKa ki BHenpeHUe ACy T n  COSHH- 
CKO# T3C CTanH IlpHHUNnHanbHO HOBblM UIarOM B C03ilaHMH 
TaKnx cncTeM nnn 3HepreTnSecKoro O ~ O ~ ~ ~ O B E ~ H H R ,  npn- 
SeM He TOnbKO B OCBOeHNH O ~ % ~ K T O B  YlTpaBneHMR HOBOIQ 

Tnna, HO n BO BHenpeHnn H O B ~ I X  TexHonorwecKux peure- 
~ n f i  no annapa~Hol n n p o r p a ~ ~ ~ o - a n r o p n ~ ~ n ~ e c ~ &  pe- 
ann3aunu ACY Tn ,  BnOCnenCTBllH WApOKO MCnOnb3yeMbIX 
n B npyrux npoenax. 

r a 3 0 ~ y p 6 n ~ ~ a a  YCTaHOBKa K O M ~ ~ ~ K T H O ~ ~  IIOCTaBKU 
@ U P M ~ I  Siemens ( p a ~ e e  Alstom) Ha 6a3e ra3osoA ryp6n- 
H ~ I  GTIOC; 

KoTen-yTHnU3aTOp (KY) n- 103 o A o  3uOMAP; 
IlapoTyp6~HHaR YCTaHOBKa (nT)  C T ~ ~ ~ O @ H K ~ U H -  

OHHOR T Y P ~ M H O ~ ~  T-10-5,2 3 A 0  KT3 n reHepaTopoM 
TAn- 12-2Y3 OAO c t 3 n e ~ ~ p o c ~ n a ) ) .  

~ ~ P O T ) J P ~ H H H ~ R  YCTaHOBKa BbInOnHeHa no 6nHapH0fi 
cxeMe c nByMn KoHTypaMn nona'ln napa n3 KY B napoayto 
r y p 6 u ~ y :  KOHTYPOM Bb1coKoro naBneHnn (BA) c napaMeT- 
paMH naps 5,5 Mna ti 487 "C H HM3KOrO JaBneHHR (HA) 
- c 0 3 8  Mna  u 212 "C. B KoTne npenycMoTpeH n Tpann- 
~ ~ 0 H H b l f i  AnR T P ~ T N ~ ~  KOHTYP - ~a30Bblfi nonorpe- 
BaTenb KOHAeHCaTa. O C O ~ ~ H H O C T ~ ~ ~  T ~ ~ J I o B o ~ ~  CXeMbI AaH- 
HOR RBnReTCR COBMeUeHMe neEL3paTOpa U 6apa6a~a 

nap0M KOHTyPa HA IIATaeTCR TaKXe KOnneKTOp co6- 
CTseHHbIx Hymn (KCH), a n o ~ p e 6 n ~ e n e ~  napa KCH nsnR- 
eTCH ~ ~ U ~ C T ~ H U H O H H O ~  060pynOBaH~e, B SaCTHOCTA aT- 

' 1  15289, MOCKB~,  As~osaeonc~as yn., a. 14123.3AO ((MHTep- 
aBTOMaTMKa)). 

~ o c @ e p ~ b l i I  nempaTop, ~ o ~ o p b l h  cnyxuT n n ~  nonorpella 
XUMWseCKA O Y H ~ ~ H H O ~ ~  BOAbl, ~ o J ~ ) ' Y ~ H H o ~ ~  OT B O n O n 0 ~ ~ -  
T O B U T ~ ~ ~ H O ~  YCTaHOBKH ( B n y )  nJ lR n0nnHTKki TennOCeTH. 

C H C T ~ M ~  TeXHHYeCKOrO B O ~ O C H ~ ~ X ~ H U R  C O ~ ~ ~ H C K O ~ ~  
T3C n p e n ~ a 3 ~ a . t e ~ a  nnn nonaqu oxnamnamueA eonbl 
rpynnaM ~acnooxnann~eneR rasoeoR n napoeoR TypCnH, 
a Tame ~osnyxooxnann~eneR reHeparopa HT. Oxnamne- 
HNe OCYUleCTBnReTCR KOHneHCaTOM, K O T O P ~ I ~  B CBOH) OSe- 
penb oxnaxnaeTcn B oxnanuTene ((rpn3~0m)) KoHneHcaTa 
M BO B C ~ O M O ~ ~ T ~ J ~ ~ H O R  B O ~ ~ ~ W H O - O ~ ~ ~ H T ~ ~ ~ H O ~  YCTa- 
Home, n p e n ~ a s ~ a r e ~ ~ o R  nnn nonnepxaHnn ~eo6xonn- 
MOR TeMnepaTypbl ~ o n b ~  nepen ~ e n n o o 6 ~ e ~ ~ n ~ a ~ n .  non- 
nATKa K0HT)'Pa nPOH3BOfiMTCR XMMHSeCKU O ~ ~ C C O . T ~ H H O R  
B O ~ O ~ .  C H C T ~ M ~  TeXHUSeCKOrO B O ~ O C H ~ ~ X ~ H U R  OPHeHTH- 
POBaHa Ha n0CTORHH)'to ee nOllnUTKy 0 ~ a ~ n e H H O f i  B O ~ O ~  

H 3  B O ~ ~ ~ I I I H O - O ~ ~ ~ ~ ~ A T ~ ~ ~ H O Z ~  YCTBHOBKU. 

B n a n b ~ e f i m e ~  npenycMaTpnsaeTcrr pacurnpeHne Co- 
SHHCKOR T3C. B~opan ee orepenb, TaKme p e a n n 3 0 ~ a ~ ~ a ~  
Ha 6a3e nByX TTY GTI OC, ti0 yme B CocTaBe ~y6nb-6nOKa 
c napoeoii ~ y p 6 n ~ o F i  SST-300 Siemens nonxtla 6b1~b  me- 
neHa B 3~cnnya~aunm B 2009 r. n y c ~  rpe~beit  oqepenu 
CTaHUMM C nBYMR rTY SGT-800 n napoaofi ~ ~ ~ u H o B  
SST-400 ( B C ~  060pyA0~a~He npOH3BOACTBa @npMbl 
Siemens) HaMeqeH Ha 201 1 I-. n n a ~ n p y e ~ c n  Tame, STO 

CO.~HHCK~R T3C CTaHeT npOTOTUnOM H npyrnx nou06~blx 
napOra3OBbIX ~ I I ~ K T ~ o c T ~ H U H ~ ~  C aHaJOrMrHbIM 060py~o- 
BaHUeM, B TOM qHCne M TeX, CTPOMTenbCTBO KOTOPblX 
npennonaraeTcn B K p a c ~ o n a p c ~ o ~  Kpae ( r e n e ~ n m n ~ e ,  
Tyance, Kpac~onape). 

CTPYKTYPH~R CXeMa ACY Tf l  
A B T O M ~ T M ~ M P O B ~ H H ~ R  CACTeMa ynpaBneHMII Tn CO- 

~ H H C K O R  T3C BblnOnHeHa KaK eAMHaR PaCnpeiceJIeHHaR 
cncTeMa KoHTponn n npmoro un@po~oro ynpaeneHnR 
BCeM O ~ O ~ ~ ~ I O B ~ H M ~ M  T3C: 3Hepr06n0KaMki N2 1 ki 2, 
BnY, O ~ U ~ ~ C T ~ H U M O H H ~ I M  TeIlJlOTeXHMqeCKHM M 3,IeKTpO- 
TeXHMSeCKHM O ~ O P Y ~ ~ O B ~ H W C M .  C H C T ~ M ~  peaJlki30BaHa Ha 
6ase OAHOrO M 3  CaMblX paCnpOCTpaHeHHblX B MMpe COBpe- 
MeHHblX RpOTpaMMHO-TeXHMYeCKMX KOMnJleKCOB (nTK) 
SlMATIC PCS7 (Siemens) CO CneUManbHblM MaTeMaTN- 
reCKMM 06e~nereHHeM PCS7 PS, OPHeHTMpOBaHHblM Ha 
MCnOnb30BaHHe B Tenn0~0fi 3HepreTnKt2, H RBnReTCn nep- 
BblM OnblTOM C03naHMX B Poccnn Ha 6a3e AaHHOrO nTK 
ACY T n  CTOJIb KpynHoro 3 ~ e p r e ~ n ~ e c ~ o r o  06xe~ra .  

A B T O M ~ T M ~ ~ ~ ~ O B ~ H H M  Ct4CTeMa YnpaBJleHMH T n  COSMH- 
C K O ~  T3C BblnOnHeHa KaK @ ~ H K U M O H ~ ~ ~ H O  M TeppMTOpH- 
anwo pacnpeneneHHan cncTeMa, CTpyKTypHan cxeMa KOTO- 

p0fi npeACTaBneHa Ha PMC. 1. @ Y H K U M O H ~ ~ ~ H O  OHa BKnlO- 
qaeT B ce6n TPM SBCTM: ABe npaKTUSeCKU OnAHaKOBble 
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pon3Huho3 UJ. ~3v uu~adna~a M an~ogedcsd udu 

-au~edauo MUM '~OHHOH~O :edaada3 Ea'd M 33u!fl (30) 
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-e~urydaL aHum H godo~on a 'XW~L~W~ ~~Xaod@uh ~XHH~L- 
-auaduxd go903 ~a~uae~3uadu ~qd/CLna~~xde go~daada? 
-LHauun U_L ~3v qHaaodX g~~xdaa .ialuayiz~ Ie!llsnpul 
XHM~ O(~~dauu0dr~ow cadah tr~~a~~re~3amX30 (UJ, ,(3jr 
waHaodX W~~H~U~LUI~.~U~~~-OHHOU~~W~O@HU Mull LYIIWD 

-do~vdauo) Wu~xdaa 3 HL [~-LS aodauuod~l+on scttoj 
~MWBHXMBU~C lu~auaeduX xendog3 xrqaou~~ 

9 OHH~~L~U~~~OU~H I~H~u~oHI~L~X 'aonougo~da~c aodar, 
-uod~~on 03A ~~'~HH~UEUX a38 ML30HL3Bh 9 '03.4 XISHH32 

-asm oa~~~~mquoq .sngl.~o~d mua3 ~OH~~~MLUO  OH 
-~eaoduugXu lqHEcl93 00~-~3 ungad nd3 3 'UaMUU0.L OJOrl 

-'lUaCMU UOH303BH 'BLMII~ 0JoHgauad 'M~fiO~l?l.3~ LjOHqUal 
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-MU9 !j0~~a9~3Uad30~a~ a K~LOIBJ~UOU~L?~ 03/C 3 ii~~.?d 
~ITH~U~L~O .(~mg) ~M~auaeduX elurn OJOH~OL~~ ad,iLHo\i 
WOH~ULE~~UO~H 9 ~lqHHalllaW&k?d 'x&?@e~m 9 IqHaUROHFJ 
-3X 00~-~3 yauAuow qL38h lernquoga~ M nd3 ea~3yod~.3i 
alq~do33ahod~ .unyad-~~a BH XISHHI?BOHOUWOW3 '(03~) 
MweLnaego 3 ucrra3 a~3god~z1X - ooz-~g gauXuow 14 (ndl)) 
sa~3god~3X OJOH~O~~~~O~U 0~0~~~90dM9daEad EM yuln 
-KOL~O~ 'HL 1 ~LS 31~~~1s dauuod~~on ~uwtdano:, ~~1.71 

-3U3UOU KeUXex '(I .3~d qL38h l~~q~edl~ah) ~W~L~M~COII 

OIXHHOU~HV.L~~~I~O H [(I .3~d '~2'3) ML3eh ~I~H~UCWML~~(~ (1 
6N ~0~9) leaedu M (Z EN ~0~9) lt?8a~] 19W~L3M3UOU alqHhOuP 
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MHHHMH3UpOBaTb O U I W ~ K U  n p H  n p O e K T H p O B a H H H  CHC- 

TCMbI; 

Y M e H b U H T b  BpeMR M O H T a K a .  

n p n ~ e ~ e ~ n e  n y 6 n n p o e a ~ ~ b 1 x  HCTO~HHKOB 6ecnepe- 
6ofi~oro '0HTaHWl C C e M R  He3aBHCHMblMH BBOnaMH o6ec- 
n e q W I 0  X H B Y S e C T b  CHCTeMbl A a X e  V H  IlOJlHOM 06ec~oqn- 
BaHHH CTaHUHH. 

Mcnonbsoea~ae B K a q e c T s e  O C H O B H O ~  pa6oqem Ha-  

I I p R X e H H R  CHCTeMbl 24 B AZUlO BO3MOXHOCTb COKPaTHTb 

CPOKH BHeApeHHR CHCTeMbl Y T e M  n a p U l n e J I b H O P 3  B b l n O n -  

HeHHR p a 6 o ~  no MOHTBXY H HZUlanKe ACY Tn. 
I ' I p o B e n e H a  CHHXPOHH3alU1R B p e M e H H  ACY m H C V T -  

H H K O B O ~ ~  r ~ 1 0 6 ~ b H o f i  CHCTeMbl lT03HUHOHUpOBaHHR GPS. 
B CBR3H C T e M  YTO q a C T b  T e X H O n O ~ H q e C K O r O  06opyno- 

BaHHR T3C nOCTaBnRJlaCb K O M M e K T H O  C C O ~ C T B ~ H H ~ I M H  

MHKpOnpOUeCCOPHblMH C p e n C T B a M H  KOHTPOnR H Y n p a B J l e -  

H M R ,  6 b 1 n a  06ecneve~a nx H H T e r p a u n n  B ACY Tn  T3C. 
~ P M  3TOM 6 b 1 n n  V H M e H e H b l :  

CHCTeMa aBTOMaTHSeCKOr0 Y n p a B n e H N I l  H a  6a3e nTK 
Advant @ M P M ~ I  ABB, B ~ n m q a r o q a x  B c e 6 ~ :  

n p 0 ~ 0 n H 0 f i  O ~ M ~ H  C H r H a n a M H  M e X W  K O H T p O n n e p a M H  

AJIR p e U l H 3 a U H H  @ Y H K U W ~ ~  3aLUHT, ~JIOKHPOBOK H BBTOMB- 

THSeCKOrO P e r y I I H p O B a H H R  ( ~ P H M ~ P H O  n O  20 CHrHZUlOB OT 

KaXCnofi T Y p 6 ~ ~ b l ) ;  

un@poeyio c e n s b  qepes OPC-cepaep (OLE for Process 
Control) M e X W  BePXHHMH YPOBHRMH CAY TTY H ACY 
TI'I T3C nnn  nepenarw B cepsep nocnen~efi B c e r o  o 6 % e ~ a  

~ e K y u l e A  u ~ @ o p ~ a u n n  o C o c T o r H n n  FTY nnx ee a p x n B n -  

POBaHHR H n P e A C T a B n e H H R  H a  BHAeOMOHHTOPaX ACy T n  
( n p e ~ e p ~ o  no 50 CHrHZUlOB OT ~amnofi T ~ P ~ H H ~ I ) ;  

3 n e K T p O r H A p a B J I F l e C K y K I  CHCTeMY aBTOMaTHqeCKOI-0 

p e r y n H p O B a H H R  nap0~0fi ~ p 6 k i ~ b l  (3TCAP) H a  6a3e I'ITK 
Series 5 ( P H P M ~ I  Compressor Controls Corporation c nc- 
n O n b 3 0 B a H H e M  n P O B O A H O r 0  o 6 ~ e ~ a  C H r H U l a M M  nJlR pea- 
n H 3 a U H H  @ Y H K U H ~ ~  aBTOMaTHqeCKOr0 P e I y n H p O B a H H I l  H 

flHCTaHUHOHHOIQ YnPaBJleHHR 3 n e M e H T a M H  3TCAP ( n p H -  

M e p H 0  no 40 C M r H W O B  OT K ~ X A O ~ ~  T ~ P ~ H H ~ I ) ;  

c n c T e M y  T e M n e p a T y p H o r o  K o t i T p o n x  r e H e p a T o p a  na- 
POBO# T Y P ~ H H ~ I  (CTK-3P H a  6a3e I'ITK SIMATIC) n n ~  
OCyLUeCTBneHHR CBR3H qepe3 O P C - c e p B e p  C BepXHHM 

YpOBHeM ACY T n  T3C ( n p H ~ e p H 0  no 20 C H r H U l O B  OT 

K a a n o r o  r e~epa~opa) ;  
CHCTeMY aBTOMaTH'leCKOr0 Y I I p a B n e H H R  QlaAHpHH H a  

6a3e nTK SIMATIC C H C n O n b 3 0 B a H H e M  n p O B O n H O r 0  06- 
M e H a  CHrHaJIaMH M e X A y  K O H T p O n n e p a M H  AJIR y I l p a B n e H H R  

( I l p H M e p H O  25 c H ~ H U ~ O B ) ;  

u H @ ~ o B ~ K I  CBR3b qepe3 O P C - c e p B e p  M e X q  BePXHMMM 

YPOBHRMM CAY r p a n n p H n  n ACY Tn T3C n n R  nepenaqu B 

cepsep nocnen~eB o c H o a H o r o  o 6 . b e ~ a  ~ e ~ y m e #  w ~ @ o p ~ a -  
UMH 0 COCTORHHH V a L l H P H M  ( ~ P N M ~ P H O  25 C M ~ H M O B ) . .  

O n e p a ~ ~ p ~ K H f i  H H T e p @ e f i c  OCHOBHOrO n p O r p a M M H 0 -  

TeXHUYeCKOrO KOMnneKCa ACY T n  T3C, ~ 0 3 n a H H b I f i  H a  

6a3e I'ITK SIMATIC, B K n I o s a e T  B c e 6 ~  n m b  o n e p a T o p c -  . . 
KHX C T ~ H U W ~ ~  WinCC: no on~o i i  AJIR pa60qnx M e c T  onepa- 
'TOpOB K a X n O r O  M3 3 H e p r 0 6 n 0 ~ 0 ~  A O n e p a T O p a  3neKTpO-  

npeLlyCMOTpeHb1 no n B a  BHneOMOHHTOpa. 

K a H U l b l  CBR3H OCHOBHOrO IITK C JIOKUlbHblMH CHCTe- 

MBMH, KOMnneKTHO nOCTaBnReMb1MH C TeXHOnOrMqeCKMM 

o ~ o ~ ~ ~ o B ~ H H ~ M ,  nO3BOnRIoT O C y U e C T B n R T b  ~ e K y I U k I f i  KOH- 

TpOJIb  H Y I I p a B n e H M e  3TMM O ~ O P Y H O B ~ H H ~ M  B 0 6 . b e ~ e  

IllTaTHbIX ( P Y H K U M ~ ~  O n e p a T H B H O r O  n e p C O H a J l a  C OC OC- 

HOBHOrO nTK, COXPaHRR 3a OC JIOKaJlbHblX CHCTeM ( P ~ H K -  

UHH KOHTPOnR H y n p a B J I e H H R  B HeUrTaTHblX CHTYaUHRX H 

n p H  n p O B e A e H H H  P e r J l a M e H T H b l X  H PeMOHTHblX pa6o.r. 
B K a q e C T B e  ~ O n O J l H H T e J l b H b l X  CpeACTB O n e p a T O p C K O r O  

H H ~ e p @ e f i c a  llpeA)'CMOTpeHbl OC, B X O D I U H e  B COCTaB: 

~axnofi CAY TTY MR pa6o.rer-o M e c T a  onepa-ropa 
~ H ~ P I - Q ~ J I O K ~  ( B C ~ ~ O  n B e  OC C OAHHM B H A ~ O M O H H T O ~ O M ) ;  

CAY rpannpen n n ~  pa6ovem M e c T a  onepa-ropa OBC c 
ABYMR BHAeOMOHHTOPaMH. 

-0pra~n3auwr ~ n ~ ~ a ~ o ~ c ~ o n ,  n~~ep(Pe#ca  B c o c T a e e  

oc~oasom I'ITK n o s ~ o n ~ e ~  B e c T n  y n p a B n e e e e  n m 6 b 1 ~  
TeXHOJlOrHYeCKHM O ~ O ~ ~ ~ O B ~ H H ~ M  C n106oft OC.  TO 
A O n X H O  n a T b  BO3MOXHOCTb yXe B 6nnxaf iwe~ ~ Y A ~ U I ~ M ,  

no M e p e  OCBOeHHA n e p C O H U l O M  T3C TeXHOJlOrHH BeAe-  

H W l  P e X H M O B  H p a 6 0 ~ b l  ACY Tn, BeCTH Y n p a B n e H H e  B c e f i  

T3C, B nepyro o s e p e n b  B p e x n M e  pa60qnx ~ a r p y s o ~ ,  c 
on~oro  pa6oqero M e c T a  (onepa~opa OBC) c n p n e n e s e H n -  

e M  n O n O n H H T e n b H O r 0  O n e p a T O p a  TOnbKO B rrYCKOOCTaH0- 

BOqHblX P e X H M a X  HJIH HeCTaHAaPTHblX CHTYIUHRX. OCHO- 
BaHHeM AJlR 3 T O m  RBnReTCR n 0 C T H r H Y T a R  yXe cefiqac no- 
CTaTOSHO B b l C O K m  C T e n e H b  aBTOMaTM3aUHH OCHOBHblX 

TeXHOnOrHqeCKUX P e X H M O B .  

B IIpOUeCCe pa3pa60~~w H B H e n p e H H R  ACY TI'I CO- 
~ H H C K O A  T3C npecnenosanacb sanaqa n o c T n m e H n R  co- 
B p e M e H H O m  YpOBHIt aBTOMaTH3aUHH TeXHOnOI'HqeCKHX 

n p o u e c c o B  IITY A OBC c 0 6 e c n e s e ~ u e ~  ~ c e p e x n ~ ~ o f i  
p a 6 0 ~ b 1  P e r y n R T O p O B  H MaKCHMUlbHO u e n e ~ 0 0 6 p a 3 ~ b l ~  

o r p a ~ n s e ~ n f i  n cnyqaee n e p e B o n a  on~oro  n3 ~ n x  H a  pyq- 
H o e  s ana~ne  ~ a r p y ~ ~ n .  I ' Ipn~ep s a n a ~ ~ o r o  c y T o r s o m  

r p a @ F i K a  H3MeHeHHR HBrpY3KI.I T3C H er0 BbInOnHeHHR 

n p e n c T a e n e H  H a  PHC. 2. Peannsoaa~o T a K x e  rpynnoeoe 
Y n p a B n e H H e  ~ ~ ~ K T H B H O ~ ~  MOUIHOCTbH) C O l p a H H q e H H R M H  

no KaXAOMy A 3  q e T b l p e X  r e H e p a T O p O B  H K O P ~ ~ K T A P O B K O ~ ~  

t i a n p R X e H H R  H a  n H H H H  1 10 KB. B H A ~ o ~ ~ ~ M M ~  Y l I p a B n e -  

HHR p e a ~ ~ n ~ ~ o f i  MOLUHOCT~KI n p e n c T a a n e H a  H a  pwc. 3. 
n p H  aBTOMaTH3aUHH IlYCKOBblX P e X H M O B  0 6 e c n e q e H  

c t q c ~  OT K H o n K n ) )  AJIR ~an6onee x a p a m e p H b r x  B -rev- 
t u e M  nepnone 3 ~ c n n y a ~ a u n n  3 ~ e p m 6 n o ~ o s  u c x o n H b l x  co- 
C T O I I H H ~ ~  O ~ O P Y L I O B ~ H M R .  C T p y K T y p a  J l O ~ M q e C K H X  np0- 
r p a m  y n p a s n e H n x ,  0 6 e c n e r n ~ a t o ~ n x  ~ B T O M ~ T H ~ ~ U H K I  
n o n o 6 ~ b r x  IlYCKOB H ~ B T O M ~ T M S ~ C K M ~ ~  I l e p e X O n  K Y n p a B n e -  

HMK) ~ J I O K O M  OT ACPM, n p e n c T a a n e H a  H a  pnc. 4. 
B c o c T a s e  ACY T n  CO~HHCKOR T3C p e a n n 3 0 ~ a ~  He-  

0 6 ~ 0 n H ~ b l f i  0 6 % e ~  H H @ O P M ~ ~ H O H H O - B ~ ~ Z I M C ~ H T ~ J I ~ H ~ ~ X  
3allaq, B TOM q H C n e  P a C q e T  TeXHHKO-3KOHOMH9eCKHX no- 
~ a s a ~ e n e f i  n c y ~ o s ~ b r x  seno~oc~ef i .  



Pnc. 3 .  B m e o r p a ~ ~ a  ynpaenetinr peanna~of i  M O W H O C T ~ ~  C o q n ~ c ~ o f i  T X .  6n0K I n 6n0K 2 - CooTeeTcTeymulne 3 ~ e p r 0 6 n 0 ~ ~  

K o T o p a R  ~ b ~ n o n ~ e ~ a  C o r n a c H o  npn~a3y Ng 603 ((0 npnse- B ACY Tll CO~HHCKOA' T3C c o 6 n p a e ~ c 1 l  BCR HH@OP- 

AeHHH CHCTeMbl T e n e M e X a H H K H  H CBIl3H H a  reHepHpyIQ- MaUHR 0 pa6o~e 3 n e K T p O T e X H H q e C K O ~  0 6 0 p y n o ~ a ~ n ~  
UMX n p e ) l ~ p H R T M R X  3 J l e K T P 0 3 H e p r e T H K H 7  BXOAIlUIllX B CO- CTaHUHH, KaK H e n O C p e n C T B e H H O  B X O n R U a R  H 06pa6ma~- 
CTaB OAO PA0 ( t E 3 C  P o c c n e ) ) ,  B COOTBeTCTBHe C ~pe6o- HaR B ACY T3C, T a K  ki O ~ P ~ ~ O T ~ H H M  B nOKaJlbHbIX CAY 
BaHHIlMH 6 a n a ~ c n p y ~ ~ u e r o  PbIHKa)) OT 09/IX 2005 r. C T ~ H ~ H H  A n e p e n a ~ ~ ~  B C ~ P B ~ P  ACY Tn no OPC-T~XHO- 
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PHC. 4. C~pymypa nporpaMM ynpannenun ACS Tll CO'IHHCKOR T X  

norun. BCR AH@OPM~W CCnM nocTynHa c nm6oft one- B K O T O P ~ I ~  3anucb1~amc11 TeKyuue noKa3aHus C U ~ H ~ J I O B .  

. . .  

Ann nepenasu u ~ ~ o p ~ a u u u  cucTeMHoq OnepaTopy neorpaMMb1 nepenamTcfl no Web-~~x~onoruu ~a pa6oyee 
Kaanbre 250 MC B ACY TlT cTaHuuu @ o p ~ u p y e ~ c ~  @ a h ,  Memo neaypsom nepcoHana 3nempouexa. Ha smx BU- 



Pnc. 6 .  B ~ n e o r p a ~ ~ a  ccrnae~an 3 n e ~ r p n v e c ~ a r  cxeMan 

neorpamax npencTaeneHa BCH H H @ O ~ M ~ U M R ,  nocrynam- 
ruax CncTeMHoMy OnepaTopy B pexnMe peanbHoro epeMe- 
HM. B A A ~ O ~ ~ ~ M M ~ I  n03BOnHtOT npOCMXTpMBaTb nOKa3aHMR 

npn6opos M nonoxeHue nepe~nmqa~eneh.  Ha pnc. 6 no- 
~ a s a ~ a  BnneorpaMMa ( ( T j r a ~ ~ a x  sneKTpuqecKax cxewa)) c 
OCHOBHbIMA nOKa3aHHRMN n p ~ 6 0 p o ~  B TOqKaX M3MepeHHII. 

Y n p a ~ n e ~ n e  nepeKnmqaTenxMu B O ~ M O X H O  TonbKo c one- 
PaTOPCKMX C T ~ H U H ~ ~  64Y. C n0MOlUbm BMneOrpaMMbl 

MOTH0 npOCMOTpeTb BCe nOKa3aHHR npn60poa B KaTnofi 

TOqKe M3MePeHMR, UenKHyB ((Mbllllbm)) B O ~ J I S C T M  TOVKA 

M3MePeHUR H a  C X e M e  ( K ~ ~ C T ~ I  03HaqalOT, YTO BblKJllOqaTe- 

JIM HaXOLlXTCR B PeTMMe H U ~ A K H ) .  

npn  c p a 6 a ~ b r ~ a ~ n n  3 n e ~ ~ p u v e c ~ ~ x  s a r u n ~  Ann npn 
JpyrHX HeCTaHaapTHbIX CHTYaUMIiX AnR nepenazlM CMCTeM- 

HOMY OnepaTopy ocuMnnorpaMM 3 n e ~ ~ p n s e c ~ u x  npouec- 
COB B ACY TII cTaHuMM p e a n ~ 3 0 s a ~ a  nporpaMMa, KOTO- 

paR B pexuMe peanbHoro BpeMeHu cnennT 3a CocToxHMeM 

curHanoB cpa6arb1ea~ux ~ ~ U U T  u nepenaeT nx ~ H ~ Y ~ H M R  

H a  pa6osee MeCTO MHXeHepa-3JleKTpMKa. Ha p a 6 0 ~ ~  

MecTe ~ ~ m e ~ e p a - 3 n e ~ r p u ~ a  p a 6 o ~ a e ~  nporpama, KOTO- 

pax a~anusnpyer  curHan c p a 6 a ~ b l ~ a ~ n x  ~ ~ L U M T  M npn no- 
RBneHHM asapuRHofi CATYaUMM C BblLlepTK~h BpeMeHM, 
A O C T ~ T O ~ H O ~ ~  nnR @OPMNPOB~HMII  nPOTOKOnOB PAC B CMC- 

TeMax SEPAM (xqeti~ax ynpaeneHm BbrKnmvaTenxMti 

10 KB), ION ( M H O ~ O @ ) ' H K U U O H ~ J ~ ~ H ~ ~ X  npu6opo~ AnH H3- 

MepeHuH 3JleKTpOTeXHMqeCKMX n a p a ~ e ~ p o ~ )  M 3KPA 
( C M C T C M ~  3neKTPOTeXHHSeCKMX ~ ~ U I M T ) ,  3arryCKaeT np0- 

T a M M y  @ o ~ M M ~ o B ~ H H R  apXMBHbIX @afinoB H3 nPOTOK0- 

noB, a s a ~ e ~  oTnpaenxer ~ T H  @afinb~ H a  KoMnbmTep ne- 
XypHOm MHTeHepa CTaHUMM. ~ T M  aPXHBbl M O Y T  6b1~b  

TaKXe C @ O ~ M H ~ O B ~ H ~ I  M OTnpaBneHbl B nm6oe B p e M I l  IT0 

3anpocy onepa-ropa 6e3 ab1nep;rtKu BpeMeHM. 

f l e p c f l e ~ ~ ~ ~ b l  pa3BHTHR ACY Tn 
COWIHCKOR T3C 

npennonarae~cx, VTO npu BBone B 3 ~ c n n y a ~ a u ~ m  BTO- 

poi7 n ~ p e ~ b e f i  oqepenei7 C O ~ H H C K O ~ ?  T3C nocraenReMbIe 

AJlH KOHTPOnfl M YIlpaBneHAll HOBblM TeXHOJlOTMqeCKUM 

O ~ O ~ ~ ~ O B ~ H H ~ M  CpenCTBa ACY Tn n0nTHbl 6 b l ~ b  HHTeT- 

PMpOBaHbI B CyUeCTBytOUyH, ACY Tn  M PaCCMaTpHBaTbCR 

K a K  ee pa3BMTMe. B CBR3H C 3TMM IlPAHRTO PellleHMe, qTO H e  
TOnbKO 06uax ACY Tn B T O P O ~ ~  OqepenH, HO H JlOKaJlbHble 

ACY Tn  ra3OBbIX M napo~ofi T ' P ~ U H ,  6 y n y ~  BbInOnHeHbl H a  
6a3e nTK SIMATIC S7. ~ J ' I ~ H M ~ ~ ~ T C R  TaKxe: 

MaKCMMt3JlbHOe npMMeHeHHe U U @ ~ O B O ~ ~  nepenaqr? AaH- 
HblX M MMHMMM3aUHII C B H ~ ~ #  H a  HanpIITeHMe 220 B; 

~ c n o n b 3 o e a ~ u e  cyuecTaymmem uuTa ynpaeneHnx n 
MHTerpauuR B Hero OnepaTopcKm c ~ a ~ u u f i  B T O P O ~ ~  oqepenn. 

1 .  Mcnonb3oea~ne npn pa3pa60~Ke M BHenpeHnn ACY 
Tn CO~MHCKOR T3C HOBbIX nnR poccuRc~ofi 3HePTeTMKH 

pellle~klfi nO3BOJlMnO CylueCTBeHHO CHM3MTb YPOBeHb 3neK- 

TPOMarHMTHbIX IloJleR, 3HaqMTe,qbHO COKPaTMTb 0 6 X ~  Tpa- 

AMUHOHHblX ~ a 6 e J l b ~ b l ~  ~~113efi ,  3aMeTHO YMeHblllMTb TPY- 

nO3aTpaTbl H a  MOHTaX M HanaAKy ACY Tn. 
2 .  Onepa~MBHb~fi KOHTpOnb M YnpaBneHMe T3C, Opra- 

HM30BaHHble C eAMHOrO UNTa YnpaBneHMR, namT B03MOX- 

HOCTb YnPaBnRTb n t06b1~  TeXHOnOI7iqeCKMM 060pyn0Ba~M- 

e M  c nm6oB onepa~opc~ot i  CTaHuun. 

3 .  A O C T M ~ H Y T ~ I ~ ~  H a  T3C YpOBeHb aBTOMaTA3aUMM TeX- 

HOnOrMqeCKMX IlPOUeCCOB 06ecnequaae~ nOJlHOCTbi0 aBT0- 

MaTMqecKoe ynpasneHue B p a 6 0 9 e ~  n ~ a n a 3 o ~ e  ~ a r p y s o ~ ,  
BKnWVaR O ~ I U ~ C T ~ H U M O H H ~ I ~  YpOBeHb YIlpaBJleHMR aKTMB- 

HOG M P ~ ~ K T M B H O ~  MOUIHOCTblO T3C, U nyCK NOT KHOIIKM))  

3~epr06noKoB ilnH IlPMHIITbJX H a  n a H H O M  3Tane 3KCnnyaTa- 

UHH nyCKOBblX PeXMMOB. 
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0 6 0 6 u e ~  M H O ~ O J I ~ T H ~ ~ ~  O f l M T  p a 6 o ~ b 1  3 A 0  ( ( ~ H T ~ ~ ~ B T o M ~ T H K ~ ) )  no M O R e p H H 3 a U H H  CNCTeM KOHTPOnR H  yn- 
P a B J I e H H R  K P Y n H b l X  3 ~ e p r o 6 n o ~ o ~ .  P ~ C C M O T ~ ~ H M  I l P H H l l H I l M  I l p O B e A e H H R  MOAepHH3aU&iM, $ I~KTOPM,  BJIRRIO- 

une  H a  ee B ~ I ~ O P ,  p e u e H n R  no n o c T p o e n n m  ACY TTI npn nojl~oi i  n q a c ~ n q ~ o i i  ~ o ~ e p ~ n 3 a u n n .  A ~ H M  
P e K O M e H A a U H H  f l0  O n T M M a f l b H O M y  o 6 s e ~ y  Q y ~ ~ q n i i ,  B K J l m ' f a e M M X  B  ~ ~ P O T P ~ ~ M M H O - T ~ X H H ~ ~ C &  KOMnJleKC ACY 
Tn n p H  I l p O B e A e H H H  MOAepHk33aUHH. 

B o 6 ~ e ~ e  pa6o~, B b l n O n H n e M b l X  3 A 0  < ~ M H T ~ ~ ~ B T o M ~ -  
TMKB)), OCHOBHOe MeCTO 3 a H M M a e T  MOnePHI13aUUII  CMCTeM 

K o H T p o n n  M Y n p a s n e H w n  ( C K Y )  3~eproo60pyno~a~wn, 
npexne B c e r o  3 H e p r 0 6 n 0 ~ 0 ~ .  B ra6nwue n p u s e n e H  nepe- 
q e H b  3 ~ e p r o 6 n o ~ o 1 3 ,  H a  KOTOPblX COTPYnHMKaMU 3 A 0  
< ( & ~ H T ~ ~ ~ B T O M ~ T ~ K ~ > >  6 b l n a  I l p O B e A e H a  M O n e p H H 3 a U M H  

ACY Tn.  
P a 6 o ~ b r  no M O n e p H M 3 a U H k i  CMCTeM KOHTpOnX M Y n p a B -  

n e H M I l  H e  RBflRnMCb C a M O U e n b l O ,  OHM B b l n O n H I l n M C b  no 
B I ~ o ~ H ~  O ~ L ~ K T M B H ~ I M  I lpWqMHaM HnFi P e l u e H M n  O n p e n e J I e H -  

H ~ I X  s a n a ~ .  r n a a ~ a n  w 3  HMX, o 6 y c n o ~ w ~ ~ u a s  ~eo6xona- 
M O C T ~  n p o s e n e H u n  ~ o a e p ~ c t s a ~ ~ ~ n ,  - ~ o p a n b ~ b ~ i i  w 4 ~ 3 1 1 -  

q e c ~ k t k  M3HOC KMnwA M M H @ O P M ~ U H O H H ~ I X  CMCTeM ACY 
Tn,  co3na~a~rnuxcn H e  o n M H  A e c n o K  n e T   asa an. K ~ K  
c n e n c T B n e ,  H e n o c T a T o q H a n  + Y H K I ~ U O H ~ ~ ~ H O C T ~ ,  o r p a t t w -  

L leHHble  BO3MOXHOCTU,  HM3KaR H a A e X H O C T b  Y C T a p e B l u P i X  

c p e n c T B  y n p a a n e H w n ,  H e  nos~onntouwx pewan 3 a ~ a q ~  MO- 

HMTOPMHra  T e X H O n O T M q e C K O r O  n p O u e C C a ,  y n P a B n e H M 5 l  ki 

aBTOMaTM3aUHM H a  C O B p e M e H H O M  Y p O B H e ,  T e M  6onee o6ec- 
n e s w s a T b  +YHKUWU. K o T o p b l e  e u e  H ~ C K O J I ~ K O  n e T  ~a3an  
n p e n C T a B n X n M C b  H e a K T y a n b H b I M H  M M a J l O p e a n b H b l M U .  

M H o r o n e ~ H n t i  O n b l T  p a 6 0 T b l  3 A 0  ( ~ ~ ~ H T ~ ~ ~ B T o M ~ T u K ~ ) )  

n a e T  BO3MOXHOCTb 0 6 0 6 u ~ ~ b  T e H n e H U M W  ti H a n p a B n e H k i f l  

MOjIepHM3aUMH. CMCTeMaTFi3MpOBaTb T M n O B b l e  n p 0 6 n e ~ b 1 ,  

KOTOpble  B O S H H K a t o T  I lPM p a 3 p a 6 0 ~ ~ e  I l p O e K T O B  M B np0- 
qecce MX pea~1~3aunu.  

~ P M  P e u l e H M M  3 a n a V H  MOAePHH3aQMM 6 a 3 0 B b l M M  RBnSI- 

m T c a  nsa 4 a ~ ~ o p a :  T e K y u t e e  c o c T o n H u e  3~ep ro6no~a  w 
ero CKY H UenW,  KOTOPble  H ~ O ~ X O R M M O  AOCTMYb B npo- 
qecce ~ o n e p ~ n s a u n w .  

T e ~ y q e e  cocromwe 3 H e p r 0 6 n o ~ a  u ero CKY, KaK npa- 
suno, o n p e n e n n e T c n  n a T a M n  B B o n a  O ~ X ~ K T ~  B 3 ~ c n n y a ~ a -  
UHH) M n o c n e ~ ~ e k  M O U ~ P H M ~ ~ U M M  CKY, a T a K m e  O C H O B H ~ I M M  

TeXHMYeCKkiMM PeUleHMRMM, FIPI lMeHeHHblMM B TO B p e M R .  

M o n e p ~ ~ 3 n p y e M b l e  CKY M O X H O  YCnOBHO p a 3 u e n M T b  

H a  rise o c H o e H b l e  r p y n n b l :  n e p B a r r  - CKY H a  3~epro6no- 
KaX, B B e A e H H b l X  B 3 K C n n Y a T a q M I O  UO 1975 r., BTOPaR - 
nocne. Ann nep~ol i  r p y n n b l  x a p a w e p H b 1  cnenytoqwe oco- 
~ ~ H H O C T H  CKY: 

M C n O n b 3 O B a H U e  KiTqMKOB C H ~ ~ H M ~ H U H ~ O B ~ H H ~ I M  

CUrHaf lOM;  

~ a n b r l i  o61.e~ w 7 6 w p a ~ e n b ~ o r o  y n p a s n e H w n ;  

OTCyTCTBkie PX3BHTbIX M H @ O P M Z I U H O H H ~ ~ X  CUCTeM; 

6 0 n b w a ~  n p O T R X e H H O C T b  W t i T O B  Y n p a B n e H M X  ( K ~ K  

C n e A C T B H e ,  n p H B e A e H H b 1 X  O C O ~ ~ H H O C T ~ ~ % ) .  

B~opan rpynna CKY w M e e T  yme 6onee nporpeccm- 
H b i e  pernewin: 

~ c n o n b s o ~ a ~ n e  n a T q u K o e  c ~ H U + W ~ H ~ O B ~ H H ~ I M  cur- 
H a n o M ;  

Lukiporcoe n p M M e H e H n e  w 3 6 w p a ~ e n b ~ o r o  y n p a s n e H c l n ;  

H a n M q M e  PX3BMTblX W H ~ O P M ~ U W O H H ~ I X  CMCTeM ( T ~ K H X ,  

KaK M6000, M7000, TBCO) C I I p e A C T a B f l e H M e M  H H ~ O ~ M ~ -  

UWU H a  BMneOMOHNTOPaX;  

Y M e H b l u e H H b l e  p a 3 M e p b l  UIMTOB Y n p a B n e H H H .  

q a c ~ b  peweawk, y ~ a 3 a ~ ~ b 1 x  nnn ~ ~ o p o i i  r p y n n b l  CKY 
(AB.T~IWKH C Y H W ~ U U M P O B ~ H H ~ I M  C M r H a n O M ,  W H + O P M ~ U H O H -  

H b l e  CMCTeMbl H a  6a3e TBCO), 6 b l ~ l a  p e a n n 3 o ~ a ~ a  B npo- 
U e C C e  PeKOHCTPYKUMH CKY, O T H e C e H H b I X  K nepeok rpynne. 

Oco6oro PaCCMOTpeHMR ~ p e 6 y e T  B O n p O C  M C n O n b 3 0 B a -  

H n n  nnn ~ o n e p ~ n s n p o s a ~ ~ o k  ACY T n  n a T q M K o B  c Y H M -  

~ ~ I U M ~ O B ~ H H ~ I M  C M r H a n o M .  Ha C T a p b l X  ~ H ~ ~ ~ O ~ J I O K ~ X  MC- 

I 
H b l e  I l P O r P a M M H O - T e X H M q e C K M e  KOMnIIeKCbl (HTK) ~ Y H K -  

I 1 5 2 8 0 ,  MOCKB~,  A B T O ~ ~ B ~ A ~ K ~ ~  Yn., A. 14/23. 3 A O c ( M ~ ~ e ~ -  u ~ p j  a B T O M a T H Y e C K O r 0  O n p e n e n e H M n  HeMCnpaBHOCTr?  U e n M  
;1BTOM;ITMK3)). 

M3MePeHMII.  
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K p o ~ e  ~ o r o ,  cTapble naTrnKn, KaK npaBano, uMetoT H e p e q u c n e ~ ~ b ~ e  HenocTaTKn H e  ucKnmratoT B O ~ M O X -  

YCTapeBlllMe CXeMOTeXHH'4eCKUe PeIlIeHUn H 3neMeHTHyW HOCTH IlpNMeHeHNIl fiaTYMKOB 0.. .5 MA B COBpeMeHHblX 
6a3y, nOBblIlIeHHym norpeurHocrb, <<yXoA>> Hynn, cna6ym nTK ACY Tn: ncnonb3ye~ble 3 A 0  ( ( M H T ~ ~ ~ B T O M ~ T H K ~ > >  
nOMeX03aWMUeHHOCTb. n p o r p a ~ ~ ~ o - a n m p w ~ ~ ~ q e ~ ~ ~ e  p e l l l e ~ ~ ~  ~ O ~ B O ~ H ~ O T  B 

Tun w MOUIHOCT~ s~epm6no~a.  o6aem 

~ ~ ~ O C U J I O B ~ R  T ~ ~ J T O + U K ~ U U O H H @ ~  YCTa- 
HOBKa 250 MBT (T-250): 

T34-25 M O C ~ H ~ P ~  

Ilapocwjlosau ycraHoaKa 200 MBT: 

C y p r y ~ c ~ m  T P ~ C -  I 

Xapa~opc~an TP3C 

Xapa~opc~an rP3C 

llapocwnoaa~ ycTaHoeKa 300 MBT: 

~ M H ~ B C K M  TP3C ( Y K ~ ~ u H ~ )  

T3C ccA~cy)) (Kmaxcra~) 

T3C ((A~cy)) (Kmaxcra~) 

Cpen~eyparrbc~m TP3C 

KOH~KOBCKZ~ m 3 C  

M P H K ~ U H C K ~ R  TP3C 

~ ~ ~ O C U J ~ O B ~ R  YCTaHOBKa 300 MBT: 

Kupuluc~arr rP3C 

C~aspononbc~arr TP3C 

llapocunosa~ YCTaHOBKa 800 MBT: 

6epe30~c~aff TP3C 

n e p ~ c ~ a r r  TP3C 

llapocunoaarr YCTaHOBKa 500 MBT: 

P~@TUHCK~R m 3 C  

Tonnwso 

r a 3 / ~ a 3 y ~  

ra3 

Ymnb 

.Yronb 

YI-OJI~ 

ra3f~a3y-r 

rmI~a3yr  

I-a3/~myr 

ra3/Ma3yr 

ra3/~a3yr 

Ymnb 

r m / ~ a 3 y ~  

Ymnb 
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SPPA-T3000 

TELEPERMXP-R 
(TllTC-5 1) 
PCS7 PS 

PCS7 PS 

TELEPERMXP-R 
(TllTC-5 1 ) 

TELEPERMXP-R 
(TIITC-5 I ) 

TELEPERMXP-R 
(TIITC-5 1 ) 

TELEPERM XP-R 
(TIJTC-5 1 ) 
Pcs7 Ps  

PCS7 PS 

PCS7 PS 

PCS7 PS 

PCS7 PS 

Pcs7 Ps 

PCS7 PS 

TELEPERMXP-R 
(TllTC-5 1) 

TELEPERMXP-R 
(TllTC-5 1 ) 

TELEPERMXP-R 
(TllTC-5 1) 

TELEPERMXP-R 
(TnTC-5 1 ) 

TELEPERMXP-R 
(TnTC-5 I ) 

TELEPERMXP-R 
(TTITC-5 I )  
PCS7 PS 

PCS7 PS 

c3 
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3 g 
L~ x 
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3 ~ a Y M T e n b H o f i  C T e n e H M  H H B e n M p O B a T b  MX. O A H ~ K O  3TU pe- 
LueHMn, BO-I IepBblX,  H e  MCKJllOqatOT H e n O C T a T K H  naTYMKOB 

0.. .5 MA I lOnHOCTbK) ,  n O C K O n b K y  OHM ( H C A O C T ~ T K U )  XBnII-  

~ T C R  c n e n c T B M e M  n p u ~ u u n a  p a 6 0 ~ b 1  c a M w x  n a T q u K o e ,  n, 
BO-BTOPblX, n P H B O n I l T  K T P O M 0 3 n K M M  U I r O P W T M M q e C K U M  

nOCTpOeHM5IM,  3 a r p y X a t O l U W M  K O H T p O n n e p .  ~ O ~ T O M Y  C n e -  

L[MaJlMCTbl @ M p ~ b l  P e K O M e H n Y t O T  H e 3 a B M C U M O  O T  B U A a  MO- 

a e p H t i 3 a U M M  ( ' I ~ c T M ~ H o ~ ~  MnH ~ O ~ H O G )  B b l l l O n H R T b  nepe- 
XOn H a  C O B p e M e H H b l e  A a T q u K M  C Y H M @ C I ~ M P O B B H H ~ I M  Bbl-  

x o n o M  4...20 MA (XOTII 6b1 B o 6 a e ~ e  ~ a ~ 6 o n e e  B a x H b i x  

n a p a ~ e ~ p o s ) .  
Onpenene~kie O n T M M U I b H O r O  M O ~ O C H O B ~ H H O ~ O  KOJIM- 

Y e c T B a  AaTYMKOB --- B T O P O ~ ~  B a ~ H b l f i  B O n p O C .  E n n ~ a n  
ACY Tn H a  6a3e c o s p e M e H H o r o  IITK n o 3 u o n ~ e ~  ocyqe- 
CTBWTb I I P M H u H I l  M H O r O K P a T H O r O  M C n O n b 3 0 B a H M R  B X O ~ H O ~ ~  

H H @ O P M ~ U W H :  C H T H a n  eP ,MHCTBeHHOrO U a T g U K a  MOHCeT 

I lPMMeHRTbCII  BO BCeX 6e3 MCKnH)qeHHI(  a J r O p M T M a X  yn-  
pasneaun, n n a r H o c T M K u ,  p a c q e T o B  B o T n w q M e  OT c u c T e -  

" M ~ I ,  B ~ I ~ O ~ H ~ H H O ~ ~  H a  yc-rapesruux c p e n c T s a x ,  rae A n n  

~amnofi  (PYHKUMW ( ~ a n p w ~ e p ,  3 a q u ~ b 1 ,  a s T o p e r y n u p o e a -  

H H R ,  peruc~paunn) npen~a3~aqancx o ~ n e n b ~ b ~ f i  n a r v w l c .  

B P e a J I b H O C T M  npMHUMIl  O n H O K p a T H O r O  B B O n a  M H @ O P M ~ -  

U M M  n p n M e H n M  H e  B c e r n a :  B O - n e p e b r x ,  T e x H u r e c K n e  ycno- 
BMR 3 a q H T  ~ p e 6 y K l ~  n p M M e H e H M X  n B y X - T p e X  n a T q M K O B ;  

B O - B T O ~ ~ I X ,  H e K o T o p b r e  n a p a M e T p b r ,  y r a c T B y m q u e  B oc- 
H O B H ~ I X  anropumax y n p a s n e H u R  ( a s ~ o p e r y n u p o s a t i w e ,  

~ , J O K U ~ O B K H ,  ABP), H a C T O n b K O  BaHCHbl, q T O  no coo6pame- 
HMRM H a n e X H O C T U  MX M 3 M e p e H M R  C n e n y e T  ~ y 6 n ~ p o B a T b ;  

B-TPCTbMX, CYlUeCTBYtOT I I a p a M e T p b l ,  H ~ O ~ X O ~ M M ~ I ~  n n R  

P a C q e T O B  TeXHMKO-3KOHOMM1ieCKWX I I O K X ~ ~ T ~ J I ~ ~ ~ ,  M 603- 

MOHCHOCTb MX p e 3 e p B W P O B a H H R  W nMarHOCTMKM n y T e M  

C B e p K M  n o ~ a 3 a H M f i  n a T q M K 0 B  XBnReTCR O q e H b  none3~0fi. 
T ~ M  H e  M e H e e  npn nepexone H a  M n K p o n p o q e c c o p H y m  

C M C T e M y  Y n p a B n e H M R  q M C n 0  AaTYMKOB M O X H O  C y U e C T B e H -  

HO COKPaTMTb,  C3KOHOMHB KaK H a  C O n e p X a H M M  k i 3 6 b 1 ~ 0 4 -  

Hb lX n a T q M K O B ,  T a K  M H a  CTOUMOCTM BBODa U H @ O P M ~ ~ M U  B 

nTK. 3 A 0  < < M H T ~ ~ ~ B T O M ~ T H K ~ > )  M M e e T  6 0 r a ~ b l s  O n b l T  

a~anwsa  n e p e q H n  sxon~ot i  A H @ O P M ~ U U M  nTK M ero o n T n -  

MM3auFiM 6e3 CHMHCeHMR H a n e X H O C T H .  K COHC&JleHMtO. 3a- 
Ka3qMK q a C T O  H e  P e L u a e T C I l  OTKa3aTbCR OT t l 3 6 b 1 ~ 0 4 ~ b l ~  

AaTYMKOB, COXpaHRX MX ( ( H a  B C R K C I ~ ~  ~ 1 1 y ' i a f i ) )  H HaCTaMBaR 

H a  B e o n e  B c e f i  M H @ O P M ~ U M W  B nTK. P e 3 y n b ~ a T  T a ~ 0 f i  

n p a K T H K M  - H a J M q M e  B ACY T n  n R T H  M 60~1ee ~ 3 ~ e p e -  
H M ~  O n H O r O  kl T o r 0  Xie n a p a M e T p a ,  J l U W H M e  T p y n O 3 a T p a T b l  

H a  O ~ C ~ ~ X U B ~ H U ~  n a T r M K O B ,  r p O M O 3 A K M e  &JlrOpMTMbl 06- 
P ~ ~ O T K M  C n r H a n o B  60~1bu10f i  r p y n n b 1  n a T w K o B ,  O T B n e q e -  

Hk ie  p e C y p C O B  K O H T p O J I n e p a  H a  o 6 p a 6 o ~ ~ y  ~ 3 6 b l ~ 0 q ~ 0 f i  

M H @ O P M ~ ~ H M .  0 6 b l q H 0  qepe3 H e K O T O p O e  B p e M R  nocne H a -  

wna 3 ~ c n n y a ~ a u n n  s n e ~ ~ p o c ~ a ~ ~ p ~ a  n e p e B o a n r  n u m H w e  

M 3 M e p e H M R  B p e 3 e p B ,  q T O  O n R T b  T P ~ ~ Y ~ T  A O n O n H M T e n b H b l X  

3 a T p a T  H a  M 3 M e H e H M e  H M C K n l O q e H M e  M ~ ~ ~ I T O ~ H ~ I X  anr0- 
PMTMOB. 

K p a f i H e  M a J I O B e p O n T H O r O  O T K a 3 a  nTK, T a K  M n J l R  yno6c~sa 
B b l n O n H e H U R  n e p C O H U I O M  C p O q H b l X  nefic~~kifi B asapsfi- 
HOG CMTYaUMti .  B ~ e c ~ e  C T e M  o 6 a e ~  C O X p a H H e M b I X  pe- 
S ~ ~ B H ~ I X  n aeapnfi~b~x o p r a H o B  y n p a B n e H n n  A o n m e H  on- 
p e n e n m b c x  c y q e T o M  C T e n e H n  B~PORTHOCTH 0 ~ ~ a 3 a  H B ~ I -  

6opa T e X  @ Y H K U H ~ ~  H n e f i c T B H f i ,  K O T O p b l e  uenecoo6pas~o 
p e 3 e p e w p o a a ~ b .  A yme ~ T M  p e 3 e p ~ ~ b l e  @YHKUMU M onpe- 
A e n R m T  qucno u ~ a s ~ a ~ e ~ u e  p e 3 e p B H b l x  np~6opoe  u 
~nmsef i  y n p a B n e H w n .  Rpu o c y q e c T s n e H w u  n o n ~ o n  MO- 

A e p H M 3 a U k i M  3 A 0  ~ < M H T ~ ~ ~ B T o M ~ T u K ~ > >  I l p O e K T M p y e T  M 

n o c T a s n R e T  nnx 3 ~ e p r 0 6 n o K a  a s apu f i~b~f i  n y n b T  y n p a B n e -  

H M R  (Any). 3a~aqa  AIIY - pyq~of i  o c T a H o B  6 n 0 ~ a  B 

P e r J a M e H T H p O B a H H b I X  C n y q a H X ;  B COOTBeTCTBMM C ?TOG 
3ana~efi Any K O M n n e K T y e T C X  ~ e o 6 x o n n ~  b l M  K O n M q e C T -  

BOM ~ J l t O ~ l e f i  M KHOnOK,  A ~ ~ ~ C T B Y ~ O U M X  B OCHOBHOM H a  H a -  

n p n m e H n u  220 B n o M n M o  FITK. Ta~ofi nonxon n p n M e H n n -  

CR 3 A 0  ( ~ M H T ~ ~ ~ B T o M ~ T u K ~ > )  BO M H O r H X  I I p O e K T a X  ( 3 ~ e p -  
ro6no~w P ~ @ T M H C K O ~ ~ ,  6 e p e 3 0 ~ ~ ~ 0 n  M X a p a ~ o p c ~ o f i  
r P 3 C ,  C y p r y T c ~ o f i  rP3C-  I M np.). M H O ~ O ~ ~ T H M ~ ~  O n b l T  

s K c n i l y a T a u w u  n o n T s e p n n n  n p a s t i n b H o c T b  ~ T M X  petue~uii. 

K ~ K  yme 6 b 1 n o  C K ~ ~ ~ H O ,  mopan c o c T a B n n m q a n  peure- 
HMR sanaru M O ~ ~ P H M ~ ~ U H M  CKY -  TO qenu, npecnenye- 
M b l e  3aKa3ZIMKOM. C O A H O ~ ~  CTOPOHbI ,  3 T 0  B C e r n a  ~eo6xo- 
A M M O C T ~  3 a ~ e ~ b 1  @ N ~ M ~ ~ C K M  yc~apesurefi a n n a p w y p b l :  OT 

nepn@epufi~oro 0 6 0 p y f l o ~ a ~ ~ n  no a n n a p a - c y p b l  perynupo- 
BaHMH M 3 a q M T  M O C O ~ ~ H H O  W H @ O P M ~ U H O H H O ~ ~  CHCTeMbI .  

C npyrofi C T O p O H b l ,  3 T 0  0 6 a e ~  T e X H O n O r H q e C K H X  3anaq, 
KOTOPble  X O q e T  P e U l H T b  3 a K a 3 9 U K ,  M, B n e p B Y H )  O q e p e n b ,  

er0 rOTOBHOCTb MATH H a  C Y I U e C T B e H H O e  Y B e n M q e H M e  0 6 % -  

e M a  aBTOMaTki3aUMU M npWHUMnMFiJ lbHOe  M 3 M e H e H M e  X a -  

pamepa n e n T e n b H o c T w  o n e p a T n B H o r o  nepcotiana. B K a -  

r t e C T B e  ~ a M 6 o n e e  a K T y a n b H b l X  3anall M O X H O  H a 3 B a T b :  

B H e A p e H M e  CMCTeMbl  a B T O M a T H q e C K O r 0  P e r y n M p O B a -  

HMR LlaCTOTbl M M O U H O C T H  (CAPYM) M H ~ O ~ X O A M M O ~  npu 
3TOM CYLLleCTBeHHOe Y C O B e P U l e H C T B O B a H M e  a B T O M a T M q e C -  

K o r o  p e r y n w p o B a H u n  K o T n a  u 3~ep ro6no~a  B q e n o M  [ I 1; 

P a 6 0 ~ b l  no ~ o n e p ~ u s a q w n  c n c r e M  y n p a a n e H u n  M o m H o  

p a 3 n e n u ~ b  H a  nee r p y n n b l :  Y a c T m H a n  M O A ~ ~ H U ~ ~ U U R  cnc- 
T e M b i  y n p a a n e t i u s  u n o n H a n  ~ o ~ e p ~ ~ s a u ~ n  c s a ~ e ~ o f i  
B c e f i  ~ ) ' ~ e ~ T B y t O ~ e f i  H a  M O M e H T  B b l ~ O n H e H H R  pa6o.r CMC- 

T e M b l  KOHTPOnR M Y n p a B J e H M R  H a  COBPeMeHHYlQ,  o6nana- 
WLUyIO T I p M H u M n M a J b H O  HOBblMM C B O ~ ~ C T B ~ M H  M B 0 3 M O X -  

HOCTRMU. 6e3ycnos~0, T a K a X  f f i l a ~ ~ ~ @ M ~ a u M ~  B e C b M a  YC- 

J lOBHa.  B n e f i ~ ~ B k i T e n b ~ 0 ~ T M  ~ a ) l ~ n b l f i  I l P O e K T  M M e e T  CBOW 

O C O ~ ~ H H O C T W  t4 OTnM'iMR, C B X 3 a H H b l e  C UCJIRMW M 3 a A a q a -  

MH,  COCTORHMeM O ~ O P Y ~ O B ~ H M R ,  CnOXMBUlHMMCR H a  ripen- 

npMRTMM TpanMUMHMM, C T e n e H b H ,  rOTOBHOCTM 3 a K X 3 4 M K a  K 

P a n M K a n b H b l M  M3MeHeHMRM B y n p a B n e H M M  M A O B e p M l l  K 

H O B ~ I M  T e x H M q e c K M M  c p e a c T s a M ,  H a n u q w e M  y l a ~ a s q t i ~ a  
O n b l T a  H p M M e H e H M R  M M K p O n p O U e C C O p H b l X  C H C T e M .  O l l p e -  

f l en5 l tOluMM (P~KTOPOM RBIIRIOTCR ( P H H ~ H C O B ~ I ~  O r p a H t i q e -  



HMX, CyIUeCTBYkOLUMe BO BCeX 6 e 3  MCKJIEOqeHMR f l p O e K T a X .  

TGM H e  M e H e e  n p u B e n e H i i a s  p a H e e  ycnomax ~ n a c c n @ n ~ a -  
u M n  p a ~ ~ e n a e ~  p a 6 0 ~ b l  H a  nee r p y n n b l ,  p a ~ n ~ r a m q n e c n  B 

TOM Y M C n e  H H ~ ~ O ~ O M  TMnOBblX rrpo6ne~, KOTOpble  I lpM- 

XOAMTCR p e m a T b  H a  B c e x  3 ~ a n a x  peannsaunn n p o e K T a  H a -  

LIMHaR C pa3pa60.r~~ KOHUenUMM M O n e p H k I 3 a U H M .  

C o B p e M e ~ l i b l e  n p O r p a M M H 0 - T e X H M Y e C K M e  K O M n n e K C b l ,  

p a 3 p a 6 0 ~ a ~ ~ b l e  @ M p ~ o f i  Siemens II M C n O J l b 3 y e M b l e  3A0 
< < M H T ~ ~ ~ B T o M ~ T H K ~ ) ) .  T a K w e ,  KaK TELEPERM XP-R, PCS7 
PS w SPPA-T3000, n o 3 ~ o n ~ m ~  p e m a T b  B c e  n p a h m i q e c K w e  

3 a n a Y M  KOHTPOJIR H Y n P a B n e H M X ,  KOTOPble  T O n b K O  M O r Y T  

BO3HMKHYTb H a  ~ H ~ ~ I - O ~ J I O K ~ ,  M OCYlIleCTBMTb n p e J e J I b H 0  

B ~ I C O K W ~ ~  Y p O B e H b  aBTOMaTM3aIlPiM. O r p a ~ k i Z l e ~ H R  H a  pe- 
a n b H O  AOCTHXMMYW C T e n e H b  aBTOMaTW3aUHH O n p e n e J l R t o T -  

CX H e  BO3MOXHOCTRMH a I l n a P a T Y P b l  IITK, a KOMnJIeKCOM 

n e p e . i w c n e H H b l x  p a H e e  ~ ~ K T O ~ O B ,  a T a K n i e  c T e n e H b m  o c H a -  

U e H H O C T H  O ~ O P Y ~ O B ~ H M R  AaTYMKaMH, ~ ~ ~ K T P ~ ~ @ H ~ H P o -  

B ~ H H O ~  a p M a ~ y p 0 f i  M MX COCTORHMeM. M a ~ c l l ~ a n b H b l i i  34- 
@KT OT MOAePHH3aUMM ACY Tn n O C T M r a e T C R  TOJlbKO n p c I  

O n H O B p e M e H H O M  n p O B e n e H M M  p a 6 o ~  no nOBb1lUeHMto  r0- 
TOBHOCTH OCHOBHOrO O ~ O P Y L I O B ~ H W I I  K ilBTOMaTM3aUMM: n p M  

7 a M e H e  y c T a p e e m n x  n a I q w K o s  H a  narsmu c y~n@uuwpo-  
B a H H b I M  CMrHaJlOM, M O H T a X e  AHCTaHUMOHHOI'O Y n p a B n e -  

HMX 3 a n O p H b l X  M p e r y J I M p y H 3 W M X  O p r a H O B ,  YCTpaHeHMM Je- 
~ ~ K T O B  p e r y J l M p y t o ~ e k  a p M a T y p b 1 ,  TaKMX. KaK B b l 6 e r M  M 

. T t O @ ~ b l ,  M OIITMMW3aUMM ee PaCXOAHblX XapaKTepMCTMK.  

~ O B O ~ ~ H O  q a C T O  3aKa3YMK. H e  MMeR O n b l T a  B WCflOnb- 

3OBBHMM C O B p e M e H H b I X  nTK, H a C T a M B a e T  H a  COXpaHeHMM 

B C Y q e C T B Y t O U l e M  ( p e n e f i ~ 0 M )  B M n e  HeKOTOPbIX T H n O B b l X  

(~ )YHKUMG,  T ~ K M X ,  KaK y n p a B n e H M e  ~ B ~ X C K O ~ O C T H ~ I M  ~ B M -  

r a T e J i e M ,  n o r w l c u  ABP H a c o c o s  w np., ~osnarax H a  IITK 
O ~ R ~ ~ H H O C T M  TOnbKO 3 a n V C K a  COOTBeTCTBVtolUHX ~e~lef i -  
HblX CXeM. OCHOBH~IX IIPMqMH TaKMX H e O n T M M a J l b H b l X  pe- 
U I C H U ~ ~  a B e :  H e n O H M M a H M e  MCKnloLIHTeJ lbH0 ~ M ~ K M X  W UIM- 

po~wx ~ o s ~ o m ~ o c ~ e f i  nTK M o r l p e n e J i e H H o e  ~enosepwe K 

H e M y ,  o n a c e H n e  6 o n b m n x  cnom~oc~ef i  npn n o n c t i e  npn- 
qPfH H ~ M C ~ P ~ B H O C T ~ ~ ~ .  P e 3 y n b ~ a ~  TaKMX I l e p e C T P a X O B O K  

OUMH: H e n O J l H O e  MCllOJlb3OBaHMe B O ~ M O X H O C T ~ ~ ~  rlTK CTO- 

MMOCTM a n n a p a T y p b l  H e  Y M e H b l u a e T .  a BO3MOXHOCTb Je- 
M O H T a X a  CJIOXHbIX p e ~ l e f i ~ b l x  CXeM M COKpaLUeHHR 3 a T p a T  

H a  HX 0 6 c n y ~ ~ s a ~ u e  M I I p O B e p K y  O C T a e T C R  y r l y u e ~ ~ o f i .  

C O B O K ~ ~ H ~ I ~ ~   KT OT B H e d p e H M R  rITK C H M X a e T C R .  no-  
TWXMe n p o 6 n e w b l  BO3HMKatOT n p M  COCTaBneHMM f l e p e q ~ e i i  

BXOAHblX LlMCKpeTHblX CMTH2lJIOB, I I p e X n e  B C e r O  TeX.  KOTO- 

p b r e  (POPMMPY DT B ~ I ~ ~ I B H Y  to M n u  npenynpenn r e n b H y m  

CMTHaJTM3auMH3: BMeCTO a H a J l M 3 a  kiX MCTOqHMKOB M nOl'MKM 

@ O P M M P O B ~ H M R  n p e ~ y l l p e ~ M ~ e , ' l b ~ ~ ~  Ckl rHaJlM3aUMM 3 a -  

Y a C T y l o  I IpOCTO I l e p e n H C b l B a e T C R  n e p e Y e H b  C M r H a n b H b l X  

~ a 6 n o  6 e 3  yqe-ra TOTO, YTO H a  ~ M T  y n p a B n e H n n  c M r H a n  

. iaCTO IlpMXOLlMT I I O C n e  M H O ~ O @ ~ K T O P H O ~ ~  JlOTMKM, P e a n M -  

. l o a a ~ ~ o f i  yc~apesueii  peneti~oii cxe~ofi .  

B I I p O e K T a X  rl0JlH0fi  MOnepHM3aUMM CMCTeMbl a B T O M a -  

T M q e C K O r O  YnPBBJlCHMR 3 ~ e p r 0 6 n 0 ~ 0 ~  Cf leUManMCTbl  3 A 0  
( ( ~ ~ H T ~ ~ ~ B T o M ~ T H K ~ >  COBMeCTHO CO CBOMMM 3aKa3qMKaMW 

O ~ ~ I Y H O  CTaBRT 3 a n a Y Y  CYlUCCTBeHHOrO IlOBblUleHMIl YPOB- 

HX aBTOMaTM3aUMM nOCPef lCTBOM 3 H a Y M T e n b H O r O  P a C U l n -  

p e H b i R 0 6 % e ~ a  M YCOBePIUeHCTBOBaHMR C T p y K T y P H b l X  CXeM 

aBTOMaTMYeCKbiX P e r y J l I l T O p O B  k i  lUMpOKOr0  M C n O n b 3 0 B a -  

H M R  n o r u v e c K n x  n p o r p a M M ,  B TOM wcne  n o m a r o B b 1 x .  nilx 
o ~ ~ c ~ I ~ Y ~ H H R  B ~ I C O K O ~ ~  C T e n e H W  aBTOMaTH3aUM1.1 nYCKOBblX 

p e m M o e .  IIonpo6so n o c T u m e H u e  ~ T M X  u e n e i j  n s n o x e ~ o  
B [ I ,  21. n p M  p e a J l c l 3 a U M t 4  n a H H b l X  3aAaZl M C ~ O n b 3 Y I O T C R  

cnejlytouwe nonxonbl: 

O T K ~ ~  9~ T p a n M u n o H H o r o  u n T a  y n p a s n e H n R  (~pannuw- 
OHHblX C p e A C T B  KOHTPOJlX M ,QMCTaHUMOHHOTO Y n p a B J I e -  

H W R )  C M C ~ O l l b 3 0 B a H M e M  B K a q e C T B e  OCHOBHOrO C p e n C T B a  

O n e p a T M B H O r O  KOHTPOJln W Y n p a B J l e H M R  BMneOMOHMTOPOB 

n n p M M e H e H w e  c n e u r i a n b H o r o  n y ~ l b ~ a  aeapcrfi~oro ynpae- 
JleHMR C M M H M M a n b H O  H ~ O ~ X O ~ ~ M M ~ ~ M  H ~ ~ O ~ O M  O p r a H O B  

Y n p a s n e H w n  M n o ~ a 3 b 1 ~ a t o m ~ x  npn6opo~  A n R  ocyqecr- 
B J e H H R  P y Y H O r O  O C T a H O B a  6110~a B p e r J l a M e H T M p O B a H H b l X  

c n y q a n x ;  

p e a n ~ 3 a u l . i ~  B C O c T a B e  IITK B c e x  ( P y ~ t i u n f i  aBTOMaTH-  

YeCKOrO YnpaBSIeHMR ( ~ B T O M ~ T M ~ ~ C K H X  P e r y n R T O p O B ,  3 a -  

UIMT, ~ J I O K W P O B O K  M ~ . n . ) ,  B b l n O n H e H H b l X  P a H e e  H a  C l l e U M a -  

J I M ~ H P O B ~ H H O ~ ~  TeXHMKe HJlM H a  p e n e f i H 0 n  TeXHMKe B CO- 

C T a B e  C ~ O P O K  Y n p a B n e H M X ,  B TOM q U C n e  TaKkiX, KaK AByX-  

CKOPOCTHble  JBPi raTenM.  ABP, J lOrMKa Y n p a B n e H M R  3J leKT-  

PMqeCKMMM BbIKnH3LlaTeJlRMM; 

klCflOJlb3OBaHMe n a T q M K O B  C Y H M @ I Z U W P O B ~ H H ~ I M  CMT- 

HaJlOM M I l P M M e H e H M e  nPMHUkf l Ia  OAHOKPaTHOrO B B O n a  B 

nTK K a x n o r o  T e x H o n o r n q e c K o r o  n a p a M e T p a ;  

peann3auns H H @ O P M ~ U U O H H ~ I X  3 a A a Y  B 0 6 % e ~ e ,  ~ e o 6 -  
XOnHMOM n,TR neRTenbHOCTI .1  O I l e p a T O p a  3 ~ e p l - 0 6 J l o ~ a  M 

n e p e A a Y n  O C T & ~ ~ H O ~ ~  M H @ O P M ~ ~ C I W  H a  C T ~ H U M O H H ~ I G  YPO-  

B e H b  AJlX B b l n O n H e H M R  H e O n e p a T M B H b l X  3 a a a Y ;  
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3 ~ e p r 0 6 n o ~ a  npOrpaMMH0-anrOPC1TMMqeCKMX peme~&ifi  
npn p a 3 p a 6 0 ~ ~ e  TITK ACY Tn,  B qaCTHOCTW M C n O J l b 3 0 B a -  

HMe yXe MMeBUIMXCR H a  ~ H ~ P ~ O ~ J I O K ~  a n r O p M T M M q e C K M X  

pemet~wii, e c n M  OHM npolunw n p o s e p l c y  B p e M e H e M  M yno6- 
HbI  l l e P C O H a n Y  3 l l eKTPOCTaHUMM. 3 ~ 0 r  IlOfiXOn IIPMMeHMM 

H e  TOJlbKO K I I o J ~ H o ~ ~ .  HO M K ' ~ ~ c T M Y H o ~ ~  MO.QePHM3auMM. 

~ O J I H ~ R  M O n e p H M 3 a U H R  n p e n n O ~ T a I ' a e T ,  B COOTBeTCTBMM 

CO CBOMM H a 3 B a t l H e M ,  3 a M e H y  BCef i  C y q e c ~ ~ y t o L U e f i  H a  

3 ~ e p r 0 6 n o ~ e  c~ap0f i  CMCTeMbl KOHTPOnX M Y n p a B J I e H k i R  H a  

C o B p e ~ e ~ ~ b l f i  IITK ACY T n  H a  6a3e M M K p O r I p O ~ e C C O p -  

HblX KOHTPOnJ lepOB.  T ~ K ~ R  M O r ~ e P H M 3 a U M R  H e  T O n b K O  3 a -  

M e u a e T  B c e  (PYHKUMM n p e n b ~ n y q e f i  c u c T e M b l .  HO w I I O ~ B O -  

n X e T  P e l l l a T b  f i p y r M e  3 a n a Y M :  aBTOhlaTM3MPOBaTb n y C K O B b l e  

O n e p a 4 n M ,  C O 3 n X r b  C J l O X H b l e  CMCTeMbl ZlBTOMaTMYeCKOrO 
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~ 0 B b 1 f i  Y P O B e H b  n p e A O C T a B n e H M R  P ~ H @ o ~ M ~ ~ M M  H a  B C e  
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HblX C p e A C T B  nO3BOJIHeT H e  B b l n e n R T b  O T A e J l b H b l e  KOHT- 

p o n n e p b l  nnx p e m e H n n  c n e u n a n b H b l x  sana.1 ( ~ a n p n ~ e p ,  

peanu3aunn 3 a q n ~  nnn @ Y H K U M ~  y n p a B n e H u x  r o p e n K a M u  

k i  T.n.), a CTpOMTb CTpYKTYpY ~ O ~ H O M ~ C U ~ T ~ ~ H O ~ O  nTK 
ACY Tn,  OCHOBblBaHCb H a  ( P ~ H K U H O H W I ~ H O - ~ ~ ~ ~ I I O B O M  

I l p H H q n n e .  npki TaKOM nOAXOL(e K ~ H C A ~ I ~  K O H T P O n n e P  

06ecneqneae~ a ~ ~ o ~ a ~ n s a u n m  K p y n H o r o  T e x H o n o r u q e c -  

K o r o  y3na c peanasauneii B c e x  ( P y ~ ~ u n i i  K o H T p o n x  n yn- 
p a t m e t i n s :  s a q n ~ ,  ~ ~ O K R ~ O B O K ,  ABP, p e r y i l n r o p o s  n np. 
  TO n o 3 ~ 0 n x e ~  O c y q e c T B n T b  U e p a p x M q e c K o e  n o c T p o e H u e  

( P Y H K ~ H ~  ACY Tn, KOTOpOe B COVeTaHMH C A e n e H k i e M  

B c e r o  o 6 o p y n o ~ a ~ n x  H a  T e x H o n o r n r e c K n e  ~ O H ~ I  n y 3 n b 1  

( I $ Y H K ~ M O H W I ~ H ~ I ~  r p y f l I l b 1 )  A a e T  B 0 3 M O K H O C T b  OIITM- 
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n o n ~ a x  ~ o n e p ~ n s a u n x ,  KaK yxe 6 b 1 n o  o T M e q e H o ,  

n p e n n O n a r a e T  M a K C H M a n b H y m  rOTOBHOCTb T e X H O n O r M q e C -  
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e A H H 0 B p e M e H H b I e  3 a T p a T b l .  OAH~KO MMeHHO T a K a R  MOAep-  
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e T  ~au6onee P a U M O H W I b H O  I lOCTPOMTb BCH) CHCTeMY KOHT- 
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Y a C T b  C T a p b l X  C p e n C T B  Y n p a B n C H k i f l  f lOnOnHReTCR MUKPO- 

f l p O ~ e C C O p H b l M  KOMnneKCOM.   TO B b l 3 b l B a e T  ~ e o 6 x o n ~ -  
M O C T ~  n e p e c M o T p a  K o M n o H o B K M  q n T a  ynpasnetiux, c o q e -  

TaHMfl T p a n H u H O H H b l X  M C O B p e M e H H b l X  BllAOB O n e p a T H B -  

H O r O  KOHTPOnR W Y f l p a B n e H l l R  C 0 6 e ~ n e q e H ~ e ~  3PrOHOMM- 

KH: Y ~ O ~ C T B ~ ,  HarJIXAHOCTH, OI lepaTHBHOCTM.  K ~ K  I lpaBFi -  

no, B 0 3 H U K a e T  H ~ O ~ X O A M M O C T ~  C Y U ~ ~ C T B ~ H H O ~  I l e p e A e J l K M  

I IynbTOBblX K O H C T ~ ~ K U W ~ ~  UIlR p a 3 M e U e H M n  BPineOMOHMTO- 

pOB,  q T O  l l p U  C Y U l e C T B Y H ) U e M  O ~ W J I M M  npw6opo~ H K n m -  
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YeG.  H e 0 n ~ 0 3 H a . 1 ~ 0  pemamcs M n p o 6 n e ~ b l  o n p e n e n e H n x  

r p a H n u  pa3nene~un ( P Y H K U R ~  M e m a y  c o x p a ~ x e ~ o i i  w HO- 

B O ~  YaCTIlMki ACY Tn.  B T O  Xe B p e M R  n p M  COXpaHeHkiH B 
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H a  M O A e p H M 3 M p O B a H H y t O  q a C T b ,  CHM3WTb T P ~ ~ O B ~ H M I I  K 

f l O K a 3 a T e n H M  rOTOBHOCTW nTK, BO M H O r U X  C n y q a l X  OTKa- 

3aTbCR OT p e 3 e p B l 3 p O B a H H R  YaCTM KOMnOHeHTOB, q T O  1103- 

BOn5leT  C3KOHOMMTb CPeACTBa.  B U e n O M ,  YaCTU' lHaR MO- 

l e P H H 3 a U M R  XOTX M P e u I a e T  TOnbKO OTflenbHblt?  3 a n a Y l l  yn- 
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npamnsec~n  yme o n p e A e n e H b r  3anaqn. K o T o p b r e  n M e -  

IOT C a M O C T O I l T e n b H O e  3 H a Z l e H n e  M O r Y T  6 b 1 ~ b  p e a J l H 3 O B a -  

H ~ I  a B T o H o M H o .  B ~a6nnqe  n p w s e A e H  n e p e q e H b  ~an6onee 
p a C n p O C T p a H e H H b l X  3a+laq T a K O r O  P O n a  H o 6 % e m o ~ ,  H a  KO- 

T O P ~ I X  3 ~ n  s a n a q n  6 b l n n  y c n e m H o  p e m e ~ b l  cneunanuc-ra- 
MW 3 A 0  < ( ~ ~ H T ~ ~ ~ B T o M ~ T u K ~ > ) .  B 6 0 n b l U c l ~ ~ ~ B e  C n y q a e B  

q a C T H q H a 5 l  M O n e p H H 3 a U k i H  O X B a T b l B a e T  C H C T e M y  aBTOMaTi i -  

q e C K O r 0  p e r y J I W p O B a H H X  YaCTOTbI H M O U H O C T U  l4 OCHOB- 

H b l e  p e r y n n ~ o p b l  K o T n a ,  a B cnyrae ~ p e 6 0 B a H ~ c  HOPMHPO- 

B a H H O r O  n e p B U q H O r 0  p e r y n M p O B a H M H  ' i aCTOTbl  U BBTOMa- 

TWqeCKOrO BTOPMYHOrO PPerYnHPOBaHWIl YaCTOTbl ( fa30~a-  
3 Y T H b l e  3 H e p r 0 6 n o ~ k i )  - M PeKOHCTPYKUMH) CUCTeMbI  pe- 
r y n w p o s a H n x  T Y P ~ H H ~ I .  Hapxny c ~ T W M  ~ ~ ~ K T ~ O C T ~ H U W W  

M O r Y T  BIOIIOYaTb B 0 6 % e ~  MOAePHW3aUMki B C e  p e r y n R T O p b 1  

K o T n a .  a neorna H B c e  p e r y n x T o p b 1  s~ep ro6no~a .  B H ~ K O -  
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H W ~  M, KaK npaswno, 6e3 ~ ~ ~ O T O C ~ O C O ~ H ~ I X  p e r y n H T O p O B  

npoqecca r o p e H s x .  B n e p s b l e  3anaqa CAPqM 6 b 1 n a  p e m e H a  

H a  I l b I n e y r O n b H b l X  6 n o ~ a x  6 e p e 3 0 ~ ~ ~ 0 c  rP3C-1 B C O C T a B e  

n o n ~ o ~ a c m ~ a 6 ~ o i i  ~ o n e p ~ n s a u ~ u ,  a s a ~ e ~  H a  n b l n e y r o n b -  
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HX Poccnn. 

3aaaqn y n p a e n e H n f i  BXP y c n e m H o  p e u I a t o T c n  npn op- 
TaHki3alJWH aBTOMaTHqeCKHX ~ 3 ~ e p e ~ k i f i  XWMHqeCKMX na- 
paMf3"I'OB C I lOMOUbIO H a R e X H b l X  naTYliKOB, YCTPOACTB 
IlOnrOTOBKH npo6 H Y n p a B J l e H H U  HaCOCaMki-nO3aTOpaMki.  

H ~ c o c ~ I - ~ o ~ ~ T o ~ ~ I  I l p e n n O Y T H T e n b H O  O C H a W a T b  yc~pofi- 
CTBaMM YaCTOTHOrO Y n p a B n e H M R ,  KaK 3 T 0 ,  H a n p M M e p ,  Bbl- 

n o n H e H o  c n e u n a n n c T a M n  3 A 0  c t M ~ ~ e p a m o ~ a ~ n ~ a ) )  npn 
B H e A p e H M n  CHCTeMbl KOHTpOnR BXP H a  ~ C K O B C K O ~  

TP3C. 
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220- 

140. 

120. 

~ O M H M O  n e p e q n c n e H H b l x  T e x H o n o r n q e c K n x  s a n a ~  rac- 
T n Y H a R  M O ~ e p H H 3 a q M H  M O X e T  3aKnIOYaTbCR B C O B e p U e H -  

CTBOBaHHM O T n e n b H b l X  ( 1 ) y H K ~ k i f i  ACY: M H $ O P M ~ ~ M O H H O ~ ~  

CWCTeMbl, CMCTeMbl aBTOperynMpOBaHkiX,  CMCTeMbl 3 a U H T .  

Monep~n3aunn TOnbKO H H ~ O P M ~ L L H O H H O ~ ~  CHCTeMbl 

n p M  OTHOCHTeJlbHO 6 0 n b u 1 n x  3 a T p a T a X  H e  I lpHBOnHT K no- 
n a n e H n t o  H O B ~ I X  + y ~ ~ q n f i  y n p a B n e H n n  nnn K ycosep- 
U e H C T B O B a H n I O  CYUleCTBYIOLUHX, XOTR H n03BOflHeT pe- 

m n T b  pnn B a x H b I x  3ana~:  y n y q w a e T c H  onepa~opc~nii HH- 

~ep+efic, 06ecnern~a~o~cn w n p o K n e  BO~MOXHOCTU no 
a ~ a n n 3 y  p e x n M o e  n ne i ic~~nf i  n e p c o H a n a ,  n o n e n n e T c a  

B 0 3 M O X H O C T b  B H e n p e H F i R  H H + O P M ~ ~ J H O H H ~ I X  H AHarHOC-  

T H q e C K n X  I T p O r p a M M ,  KOTOpble,  B qaCTHOCTH, MOrYT 6 b 1 ~ b  

H a n p a B n e H b l  H a  n o M o q b  o n e p a T o p y  B Y n p a e n e H n n  (pe- 
X H M  ( ( c o B ~ T ~ M K ~ ) ) ) .  

200-118.50.5. 
112. 

180.106.50,3. 

1 6 0 . ~ ~ ~ ' 5 0 , 1 .  
94. 

82.  

7 6 -  

P e a n b ~ b r f i  3 + + e ~ ~  Y n y q w e H n x  ycno~nj i  y n p a B n e H n n  

AOCTMraeTCH npkl M O J l e p H H 3 a ~ N H  M H ~ O P M ~ L ~ M O H H O ~  CHC- 

T e M b I  COBMeCTHO C C M C T ~ M O ~ ~  aBTOMaTHYeCKOrO P e r y n M p O -  

BaHMrt, ~ 0 n 0 n ~ H ~ e J l b ~ b l f i  ~ $ K $ ~ K T  n p H  H e 3 H a q H T e n b H O M  

Y B e n M q e H l l H  3 a T p a T  B 0 3 H H K a e T  I IpH BKnIOYeHMM B 06'be~ 
MOnePH113aUMH CHCTeMbI 3 a U H T .  ~ P U  TaKOM 0 6 5 e ~ e  MO- 

nep~n3aunn y n y s l r r a m - r c a  ~ n e ~ a ~ o p c ~ n i i  n ~ ~ e p + e f i c  n Ka- 

q e C T B 0  p e r y n l I p O B a H H R ,  n 0 B b l W a e T C R  H a n e X H O C T b  3 a U M T ,  

j 'MeHbUlaIOTCR ~ p e 6 y e ~ o e  KOnHYeCTBO n a T Y H K 0 B  H o 6 5 e ~  
0 6 c n y x n ~ a ~ n ~ .  

124-50.7 

88.49,9. 

49,7. 

A o a o n b ~ o  T n n n r H a  c n T y a q n r r ,  K o r n a  s n e K r p o c T a H u n n  

no T e M  H n U  MHblM nPN'4MHaM H e  M O X e T  OCYLUeCTBHTb 

noneym ~onep~n3aunto  nnn H e  B n n n T  B ~ e i i  ~eo6xonn- 
MOCTH, HO B b l H Y X n e H a  n p O B e C T n  YaCTH'lHYIO ( H a n p ~ ~ e p ,  

B b l n O n H e H k i e  T P ~ ~ O B ~ H H ~ ~  n p n K a 3 a  PA0 Poccnn)) 
N9 524 06 Y'IaCTMM ~ H ~ ~ ~ o ~ J I o K O B  B n e P B H Y H O M  PeI 'ynHpO-  

BaHHH YaCTOTbl 6e3 COBPeMeHHbIX C p e n C T B  aFfTOperyncl- 

POBaHNR n p O C T 0  H ~ B O ~ M O X H O ) .  B ~ O C J l e ~ y t o L U k i e  rOAbl 

~ O ~ O B H O ~ ~  KOMnneKC ACY T n  M O X e T  HanCTPaHBaTbCR HO- 

~ o f i  annapa~ypofi c n e p e H o c o M  H a  H e e  n o n o n H n T e n b H b l x  

( P Y H K ~ M ~ ~ ,  M 3a ABa-TPH 3 T a n a  C 0 3 n a e T C R  ~ o ~ H o M ~ c U T ~ ~ ~ -  

H a g  CMCTeMa y n p a B n e H n R  H a  COBpeMeHHOM HTK. 



K o r n a  K o t i e q t i a n  q e n b  n o n ~ o f i  M O ~ ~ ~ ~ H M ~ ~ U M M  6 b 1 n a  onpe- 
A e J r e H a  c c a M o r o  H a q a n a .  

H ~ C M O T P X  H a  O ' i e B M n H b l e  HeAOCTaTKM ( ( I I o ~ T ~ ~ H o ~ ~ ) )  

MOflepHM3aUMM no C p a B H e H M K l  C n 0 n H 0 8 ,  B ~ I ~ O ~ H ~ H H O ~ ~  

KOMllneKCHO, 3 J l e K T P O C T a H U H H  B HeKOTOPblX CJ lyYaRX BbI- 

H y X n e H b l  H a T M  no TaKOMY n y T M  - Y a U e  B C e r O  H3-3a  H e -  

JOCTaTKa C p e n C T B ,  MHOrAa  M3-3a X e n a H H R  P a C W M p M T b  

@YHKUMH n e p B O H a Y U b H 0  3 a n y ~ a ~ H o f i  o ~ ~ ~ H w ' I ~ H H o ~ ~  

CMCTeMbl ACy T n .  M M ~ H H O  T a K  n p O U I J l a  MOnepHM3aUMR 

n B y X  3 H e p r 0 6 n 0 ~ 0 ~  X a p a H ~ p ~ K ~ f i  rP3C:  H a  n e p B O M  3 T a -  

n e  6 b r n a  B H e n p e H a  CAPqM, a B n o c n e n c T B M w ,  y6e~ws- 
UIMCb B n p e M M y U e C T B a X  M O ~ ~ ~ ~ H M ~ U ~ O B ~ H H O ~ ~  CMCTeMbI 

y r l p a e n e H u r r  n n o n y s n B  , q o n o n H M T e n b H o e  @n~a~crzpoea-  
HMe, 3 a K a 3 q M K  3 a X O T e n  P a C U I M P H T b  0 6 % e ~  aBTOMaTM3aUHM 

no ~ O ~ H O M ~ C U T ~ ~ H O ~ ~  CMC-IeMbI. 

Bax~arr q a C T b  ACY T n  - UlMT y n p a B n e H M n ,  B e U b  

M M e H H o  a n n a p a T y p a  M o H M T o p n H r a  M ynpaenesarr R s n R e T -  

CR ~ 0 f i  B M ~ M M O ~  q a C T b H )  nTK, OT ~ o ~ o p o f i  3aBMCMT O U e H -  

K a  CMCTeMbl B UeJlOM. ~ O ~ T ~ I I H ~ R  MOAepHM3aUMR W M T a  yn- 
p a B n e H n x  3 a ~ n ~ o ~  ~ ~ T C R  B n o c n e A o B a T e n b H o M  y B e n  w q e H n n  

K O n M q e C T B a  O n e p a T O p C K H X  TepMMHa.JlOB M YMeHbl l reHMU 

Tpaf lMUMOHHblX O p r a H O B  Y n p a B n e H M R  M C p e n C T B  BM3yWlM- 

3aUMM B COOTBeTCTBMM C O ~ L ~ M O M  @ Y H K U U ~ ~ ,  I l e p e H O C M -  

M ~ I X  B nTK ACV TIl. T ~ K ,  npn n o s ~ a n ~ o f i  ~onepwn3a- 
U M H  6 n o ~ a  Ng 2 Xapa~opc~of i  TP3C H a  n e p e o M  srane 
c-ronna 3a,qaua c o 3 , q a ~ ~ n  CAP4M c n e p e a o n o M  B c e x  pery- 
JIRTOPOB K O T n a  M 3 H a q M ~ e n b H 0 f i  q a C T M  M 3 ~ e p e ~ M f i  B nTK. 
Anx p e l u e H w n  3~0fi s a ~ a q n  ~ o T ~ ~ ~ o B ~ A o c ~  nea onepa-rop- 
CKMX T e p M U H U l a  C HByMR 3 K p a H a M H  ~ a ~ n b l f i .  Ha I IepBOM 

wane M O ~ ~ ~ H M ~ ~ U M M  3 ~ e p r o 6 n o ~ a  Nc 1 Xapa~opc~of i  
TP3C B lITK n e p e n a s a n u c b  yme B c e  ero p e r y n m o p b l  (a 
H e  T O n b K O  KOTIIZ~), M COOTBeTCTBeHHO 6 0 n b u a ~ ,  no C p a B H e -  

HMlo C 3 H e p r 0 6 n 0 ~ 0 ~  N? 2, q a C T b  H H @ O P M ~ U H O H H O ~  CMC- 

T e M b l .  Anrr o c y q e c T s n e H M a  K o H T p o n a  n ynpasnetinn B 

 TOM c n y q a e  n o ~ p e 6 0 B a o ~ b  yxe T ~ M  o r l e p a T o p c K n x  T e p -  

M M H U l a  C ABYMR 3 K p a H a M M  ~ a ~ ~ b l f i .  B~opofi  3 T a n  M O n e p -  

H M S ~ U M M  ( n o n ~ a ~  3 a ~ e ~ a  CMcTeMbr  K o H T p o n R  u ynpasne- 
H M R )  no~pe6oaa.n a O y K O M n n e K T O B a H M R  CHCTeM B e p X H e l O  

y p o s H n  y n p a s n e H n x  no Y e n i p e x  o n e p a T o p c K u x  T e p M M H a -  

,708 H a  K a x A o M  6 n o ~ e .  K a m n b r f i  w a n  conpoaoxnanca co- 
OTBeTCTBYtoLUllM C O K p a U e H M e M  T p a n M U M O H H b l X  O p r a H O B  

y n p a s n e H n R :  OT n w l c s i l n a u u w  ~nmqef i  y n p a s n e H m  pery- 
JIMPYIO~UMMM K n a n a H a M W  H a  n e p B b i x  s T a n a x  ao n o n ~ o n  
3 a M e H b I  C T a P b l X  I lyJlbTOB M f l eMOHTZiKa  MHeMOCXeMbl  npki 
I I p O B e a e H M M  non~of i  MOaepHM3aL[MM. K p o ~ e  TOrO,  H a  K a X -  

JOM wane B b l n o n H x n a c b  n o c n e f l o B a T e n b t i a r r  3 a ~ e ~ a  n a T -  

.IHKOB 0...5 MA H a  naTqWKM 4...20 MA. Ha pMC. 3 n O K a 3 a H  

K O M n n e K C  TeXHMYeCKHX C p e A C T B  n p U  ~ B C T W ' ~ H O ~ ~  ( B b l ~ e n e -  

HO T e M H b l M  U B ~ T O M )  M Il0n~0fi MOnepHM3aUMM s~epro6no- 
K a  N9 1 X X ~ ~ ~ H O ~ C K O ~ ~  rP3C.  

C H M ~ W T ~  M3neP)KKM n 0 3 ~ a I l H o f i  MOjTepHM3aUMU MOXHO,  

ecnu sapa~ee.  Ha ' iMHan  c c a M o r o  nepeoro s ~ a n a ,  n M e T b  B 

Busy K o H e q H y m  q e n b  - nontlym ~ o n e p ~ u s a u w m .  f l n ~  
MMHMMM3aUMM KOHeYHbIX 3 a T p a T  H ~ O ~ X O ~ M M O  yXe H a  nep- 
BOM 3 T a n e  n p e f l y C M O T p e T b  n y C T b  M N ~ ~ ~ I T O ~ H Y H )  &nR nep- 
B O ~ O ,  HO H ~ O ~ X O ~ M M Y I O  A n n  nocnenytoqnx s T a n o e  anna- 

pamylo p e a n c t 3 a q n m .  3 ~ o  n o n o m e H u e  OTHOCWTCR, H a n p n -  

M e p ,  K 9 M C n Y  M MOIJJHOCTW K O H T p O f l n e p O B ,  K O n n q e C T B y  

w ~ a @ o s  ~ B T O M ~ T U ~ ~ ~ M H ,  q w c n y  nuqe~3nCi H a  n p o r p a M -  

w o e  06ecnereane M T.n.  Ta~ofi n O n X O A  ~ O ~ B O ~ R ~ T ,  B pa- 
~ Y M H ~ I X  npenenax yeenuqnsaa s a ~ p a ~ b r  H a  r r e p e o M  s ~ a n e ,  
C y W e C T B e H H O  CHM3HTb Gynyque 3 a T p a T b I  H a  P a C U I M p e H U e  

CMCTeMbl no ~ O ~ H O M ~ C U T ~ ~ H O & % .  K C O X a A e H M t O ,  C n e n O -  

B a T b  3 T H M  n p M H U M n a M  H a  H p a K T M K e  n O B O n b H 0  C n O X H O ,  

T a K  KaK 3 a M O p a X M B a H M e  C p e n C T B  (M3-3a  B ~ ~ M ~ H H O ~  k i36b l -  

TOqHOCTW H a  I l e p B O M  3 ~ a n e )  H a  rOfl-flea 3aKa3qMK.  KaK 

I l p a B U n O ,  n 0 3 B O n M T b  ce6e H e  M O X e T .  

C O B ~ ~ M ~ H H ~ I ~  nTK ACY T n  MMeK)T B b l 9 M C n M T e n b H b l e  

M @ J ' H K u w o H ~ J I ~ H ~ I ~  B03MOHCHOCTW, I I 0 3 B O n H H ) U M e  P e U l M T b  

B ~ Y K B ~ ~ ~ H O M  C M b l C n e  n t o 6 b l e  3ana ' iM KOHTpOnR 3 H e p r e T M -  

q e c K o r o  0 6 0 p y ~ o ~ a ~ ~ n  M y n p a B n e H m  MM. Ha n p a K T u K e  no- 
T e H U M U l b H a R  B03MOHCHOCTb p e a n M 3 0 B a T b  n m 6 b 1 e  a n r O p U T -  

M ~ I  y n p a s n e H n R  M o x e T  6 b 1 ~ b  O c y q e c T B n e H a  T o n b K o  npn  
q e ~ K 0 f i  M 0 f l H 0 3 H a ~ H 0 f i  WlrOPMTMM3aUMM T e X H O n O r M q e C -  

KMX ~ I I e p a u M f i ,  HUlMqMM ~ e o 6 x o ~ n ~ o r o  K O n H q e C T B a  MC- 

I lOJ lHMTenbHblX O p r a H O B  M AaTqUKOB,  n p O B e A e H M H  K p O n O T -  

n M B 0 f i  U 110p0fi f l O C T a T O q H 0  f l n M ~ e n b H 0 f i  Ha.JlaAKM B C n e U M -  

a n b ~ b l x  p e x w M a x  ( B  n e p B y m  o q e p e n b  r r y c K o e b l x  nnu nepe- 
V ~ H H ~ I X ,  ~ p e 6 y m u n x  A n c n e T q e p c K o r o  p a 3 p e u r e H w n ) .  

H a w 6 o ~ l b w w f i  3@f&tcr, B O C T P ~ ~ O B ~ H H O C T ~ ,  IlOnOHCM- 

T e n b H o e  O T H o m e H n e  H n o B e p n e  o n e p a T n B H o r o  n e p c o H a J l a  

K aBTOMaTMKe AOCTHTamTCR,  IlpeXne B C e r O ,  n p M  aBTOMa-  

rn?auwu ( P y ~ ~ q n i i ,  ~ c n o n b s y e ~ b ~ x  p e r y n n p H o  w qac-ro, 
MnM @YHKUWG, BblnOnHRfOLUMX O T H O C H T e n b H O  n p O C T b I e ,  

HO mn r e n b H b l e  onepaum. n o r ~ ~ a  + y ~ ~ q u i i  ~ B T O M ~ T M ~ ~ -  

UMM A o n x H a  6 b 1 ~ b  n o H m H a  M n o l c a n b r f a ,  ~ ~ ~ ~ C T B M I I  amo- 
MaTMKH A O n X H b l  6 b 1 T b  n p e f l C K a 3 y e M b l .  O n e p a T M B H b l f i  nep- 
C O H a n  HeOXOTHO HCI lOJIb3yeT aBTOMaTMKy, KOTOPaR M M e e T  

3 a n y ~ a ~ ~ b l f i  M H O ~ O B ~ P M ~ H T H ~ I ~ ~  C U ~ H ~ P W ~ ~  A ~ ~ ~ C T B M I I ,  

I l p e ~ n O q M T a R  C Y q e T O M  0 I l e p a ~ U ~ H o f i  CUTyaUMM B p y q H y l o  

Y n p a B n R T b  n O K U l b H b l M M  U l r O p M T M a M M  BMeCTO ~ a 6 n m e -  
H M R  3 a  XOAOM C I I O X H O ~ ~  H p a 3 ~ e ~ ~ n e ~ ~ o f i  ynpaenxmwefi 
n p O r p a M M b l .  He M M e e T  C M b l C n a  n n M T e n b H a R ,  T p y n O e M K a R  

M o p i - a ~ n s a u u o ~ ~ o  c n o x H a R  pa6o~a  no H a n a n K e  ~ a ~ o f i -  
n ~ 6 0  n p o r p a M M b 1 ,  e c n M  n p w M e H e H n e  ee 6 y n e ~  ~ p a i i ~ e  
pe&KMM, a Y C n e U I H O C T b  p a 6 0 ~ b 1  B 3 H a ' i M T e n b H o f i  M e p e  3a- 
BklCMT OT O T K a 3 0 B  O T n e n b H b l X  e n M H M U  O ~ O P Y ~ ~ O B ~ H H R ,  np0- 
B e n e H M R ,  KaK 3 T 0  YaCTO 6 b l B a e T ,  HeTMnOBbIX onepaqwfi 
n p M  o s e p e n H o M  n y c l c e ,  6 e c ~ o ~ e q ~ o r o  y T o q H e H w a  napa- 
M e T p O B  M K p M T e p M e B  ee p a 6 0 T b l .  r0pa3n0 p a 3 y M H e e  B b l n e -  

.IMTb n O K a n b H b l e  3 T a n b 1  nyCKOBblX O n e p a I l M f i ,  aBTOMaTM3M- 

P O B a T b  MY He3aBWCMMO OAMH OT J p Y r O r O  U , ~ O ~ M B ~ T ~ C R  

6 e 3 y ~ 0 p M 3 H e H H 0 f i  p a 6 0 T b l  aBTOMaTMKU, 0 6 y ~ l e ~ n x  O n e p a -  
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Cmftiacepsep~oroo6opyno~. 1 '  - - - - - -  - 

Onepa~nsHnrii cepeep 
C l n x e ~ e p ~ a a  c r a m  
Cepsep apxHBos 

Mnxe~epnan  KOHCOnb 

PHC. 3. C ~ p y n y p s a ~ ~  cxeMa wMnneKca TexsnvecKnx cpencm nps ~ ICTU~HO~~ N n o n ~ o ~  MonepHwaqns s ~ e p r o 6 n o ~ a  NP I Xapa~opcwii  
TP3C 

n c n o n b s y e ~ h l ~  nocne peann3aunn ( ~ a n p n ~ e p ,  sanara 
( ( n H 8 r H O C T H K H  H e C T a H A a P T H b l X  H ~ M ~ P ~ H H ~  I l a p a M e T p O B  

I l M T a T e n b H b l X  3 n e K T p O -  H T Y P ~ O H ~ C O C O B ) ) ) .  

B u e n o M  me ~ o n e p ~ n s a u n ~  CKY, B O C O ~ ~ H H O C T M  non- 
HaR,  I l p M B O n H T  K CYUleCTBeHHOMY YJIyYUleHHH) Ka'4eCTBa 

n e p e x o a H b l x  npoueccoa B p a 6 o s e ~  n n a n a 3 o H e  ~ a r p y ~ o ~ ,  
aBTOMaTM3aUMM ~an6onee  CJ lOXHblX M OTBeTCTBeHHblX 

onepaunii npn n y c K e  3~ep ro6no~a  n n 3 ~ e ~ e ~ n m  xapam-e- 
pa n e R T e n b H o c T u  n e p c o H a n a .  H e m e ~ n e ~ o i i  coc-raensm- 
we5 ycnexa ~ o n e p ~ n s a q n n  n e n n e T c R  KaK MOXHO 6onee 
p a H H e e  M 6onee I a n p o K o e  n p n B n e q e H n e  n e p c o H a n a  uexa 
~ e l l n 0 ~ 0 f i  aBTOMZTMKM H M 3 M e p e ~ H f i  M K O T ~ O - T ~ ~ ~ H H H O ~ O  

U e X a  K p a 3 p a 6 0 ~ ~ e  I lpOeKTHbIX pellle~kih, M O H T a X y  M 

H a J l a n K e  CHCTeMbl.  

CTbfO 200 MBT C ~ ~ T ~ T C K O ~ ~  rP3C M 300 MBT C T ~ B ~ O -  
n o n b c ~ o i i  TP3C, n b r n e y r o n b H b l e  s~epro6no~n  500 MBT 
P ~ @ T H H C K O ~ ~  rP3C H 800 MBT 6 e p e 3 0 B c K o h  rP3C. 

2. & l R  O n T H M a J b H O T O  n O C T p O e H H R  C N C T e M b l  BBTOMaTM- 

3 a U H H  H ~ O ~ X O . ~ ( H M  T U a ~ e n b ~ b l G  a H a J l M 3  CyLL(eCTBytOLUer0 

C o c T o n H n R  0 6 0 p y ~ o ~ a ~ n ~  M ( P Y H K I J M ~ ~  y n p a e n e H n R ,  nepe- 
n a a a e M b l x  B nTK ACY Tn. 

3. M ~ K C M M ~ ~ ~ H  b1G 3 @ @ e ~ ~  A O C T H r a e T C R  T O n b K O  npn 
I ~ O ~ H O M ~ C W T ~ ~ H O ~ ~  MOfiepHM3aqMl l  CUCTeMbI  Y n p a B n e H M R ,  
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