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liBaHO-OpaHKOBCKHH HaijHOHaiibHMH TexHHHecKHH ynuBcpcHxer He(j)TH h rasa, 
Hhcthtyt reorexHHHecKOH MexaHHKH HAH Yxparmbi, ^HerrponerpoBCK

COBPEMEHHblE MOEHJIbHblE HHOOPMAUHOHHO- 
H3MEPHTEJIbHbIE CHCTEMbl B HEOTflHOH 
H rOPHOH OTPACJWX

P e iiO M C . K o M n jT eK cn o e  H c n o n b S O B a n n e  M OÔHJibHbix nH (f)opM anH O H H O -H 3M epnxej(bH bix  

CHCTeM (MHHC) TexH O JiorH necK H X  n p o n e c c o B  o d o p y a o B a H H S  u iT aH ro B b ix  CKBaacHHHbix 

H a co c H b ix  ycTaHOBOK h  u ia x T H b ix  n o flb e M H b ix  KO M iuieiccoB  n p eB p aT H Jio  e e  b  H 3M epnxe .xbH 0- 

HH(J)OpMaLlHOHHyK) CHCTeM y, H CoOxO aH M bie CBOHCTBa H (fjyilKLlHH KOTOpOH O OeCne'IHBatOICH 

coBOKynHOCTbK) K ax  a n n ap a T H O H  c o c T a B J u n o m e ii ,  T a x  h  n po rpaM M H biM H  c p e / ic tB a M H .. /E 'ih  

p e m e m w  s a a a n  c ô o p a  h  o o p a ô o x K H  a H a n o r o B b ix  h / h j i h  flH C K p eiH b ix  cn rH a jiO B  

T e x H O B o rm ecK H X  n p o n e c c o B  o ô o p y a o B a H H a  LLICHY h  HIIIK b peajibH O M  Macmxade 
BpeM eHH caM W MH nepcneK T H B iib iM H  TexH O JiorH BM H  h b jh u o tc h  P r o g r a m m a b l e  L o g ic  

C o n t r o l l e r  ( P C L )  h  D i s t r i b u t e d  C o n t r o l  S y s te m  ( D C S ) .  C o B p eM eH H b ie  D C S  h  P C L  He 
o rpaH H H H B aiO T ca n p o cT b iM  y n o x p e 6 n e H n e M  n e p eH H C Jiem ib ix  B b itu e  HHTep<J>eHCOB Ha 

4>H3HHecKOM y p o B H e , K ax 3 t o  op raH H 30B 3H O  b H o y T o y x a x  (n e p c o H a jib H b ix  K O M nbiO T epax), a  

noJiH O C Tbio H H T erp H p y io T  RIO b  n o a c H c x e iv iy  B B o a a /B b iB o ^ a  c b o h x  K O H T po iu iepoB , H 3Ô aB jiaa 
n o jib 3 0 B a T e n a  o t  T pyaH O C T eS , C B a3aH H bix c  npH M eH eH H eM , a o p a ô o iK O H  h j i h  o x jk v ik o h  

K aKH x-jiH Ô o « u y > K e p o n H b ix »  /p i»  a a H H o r o  o ô o p y a o B a H iu i  a p a i iB e p o B  h  npoTOKOJiOB.

MODERN MOBILE INFORMATIVE-MEASURING SYSTEMS 
IN PETROLEUM AND MINE INDUSTRIES

Summary. The complex use o f the mobile informative-measuring systems (MIMS) of 
technological processes of the pumping units and mine hoisting complexes (MHC) converted 
them into the system, necessary properties and functions o f which are provided by connection 
of instrument constituent and software facilities.For the tasks o f collection and treatment of 
analog and/or discrete signals o f technological processes o f  the pumping units and MHC in 
the real time there are the most perspective technologies - Programmable Logic Controller 
(PCL) and Distributed Control System (DCS). Modem DCS and PCL is not limited to the 
simple use o f the interfaces at physical level, as it is organized in notebooks (personal 
computers), and fully integrate Remote Input/Output in the subsystem o f input/output o f the
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comptrollers, delivering an user from the problems, related to application, revision or 
debugging for this equipment drivers and protocols.

1. B ee^ eH H e

OTJlHHHTenbHOH OCoGeHHOCTbK) OOOpVUOBaHMa IHTaHTOBblX CKBa'/KHHHbIX HaCOCHbIX 

ycTaHOBOK (LLlCHy) h  uiaxTHbrx noflbCMHbix xoMnaexcoB (IUIIK) aBaaiOTca HenpepwBHbie 

TexHOJiorHHecKue nponeccbi, TpeSyFoume HenpepbiBHoro H3Mepemia aHanoroBbix 

napaMeTpoB, a Taxate caoxcHOCTb h B3pbiBOonacHOCTb oGopyaoBaHHa (ana BbinoaHeHHa 

npoeKTHbix paooT rpcGyerca coraacoBaHHe c FocrexHaa3opoxpaHTpyaa Yxpamibi). 

H3Mepenne mnpoxoro cnexTpa aHaaoroBbix napaMeTpoB npeoGaaaaioT cpean npouux 

rexHOJiorHuecKHx 3aaali Ha ooueKxax aaHnoro runa, h t o  oxa3MBaeT cymecTBeHHoe BUHamie 

Ha Bbioop ajxeKBaTHbix MeroaoB h  cpeacTB (TexHoaorHH) ana h x  H3MepeHHa h  o u c h k h .  

FIpooaeMa BbiSopa noaxoaam eii TexHoaorHH 6 bin a, ecTb h  6yaeT xmoneBOH, noxa Mbi oyaeM 

CTanKHBaTbca c MHoroo6pa3HeM npoayxTOB Ha pxmxe npoMbimaeHUbix H3MepeHHH. 

MHoroaeTHaa npaxraxa BbiaBHjia aBHbie npeHMymecTBa h  aocTOHHCTBa MoouabHbix 

HH(j)opMauHOHHO-H3MepHTeabHbrx c h c t c m  (MHHC) TexHoaorHuecKHx npoueccoB 

ooopyaoBaHua LUCHY h  IillTK.

KoMnaeKcnoe HcnoubaoBaHHe Moonabiibix HH(J)opMauHOHHO-H3MepHTeabHbix c h c t c m  

(MHHC) TexHOJiorrroecKHX npoueccoB o6opyaoBaHHa LUCHY h  UinK npeB pam no ee b 

H3MepHTeabHO-HH(J)OpMaUHOHHyiO CHCTCMy, HeOOXOaHMbie CBOHCTBa H (jjyHXIJHH XOTOpOH 

ooecneaHBatoTca coBOxynnocThio xax annapaTHOH cocTaBaaiomeH, Tax h  nporpaMMHbiMH 

CpeaCTBaMH. npH  3TOM J1J1H HCCUeaOBaTCaa HCBa>KHO, XaXHMH HMeHHO CpeaCTBaMH 

peaaH3yeTca Ta h u h  HHaa (j)yHXUHa MHHC. CymecTBeHHOH oco6eHHOCTbfo MHHC aBaaeTca 

TO, HTO BBOa H3MepeHHbIX aaHHbIX npOH3BOaHTCa HHCaOBbIM MeTOAOM. 3 t o t  MeTOa HMeeT 

c b o h  npeHMymecTBa h  HeaocTaTXH. 1 IpH orcM ere aHaaoroBoro npeo6pa30BaHHa TOHHOCTb 

OTCaera 3apaHee He onpeaeaeH a h  3aBHCHT o t  HHTepnoaauun, no3TOMy o t c h c t  aHanoroBbix 

noxa3aHHH npHHUHrmajibHO coaepjXHT norpeniHOCTb. OaHaxo cymecTBeHHoe 

npeHMyruecTBO aHaaoroBoro BbiBoaa H3MepaeMbix 3HaneHHH c o c t o h t  b  SoabiuoH 

HaraaaHOCTH. n o c a e  npoMbicaoBbix h uiaxTHbix axcnepHMeHTOB, xax npaBHao, npn6craK)T x 

rpa<|)HHecxoMy rooSpaaceHHio (aaa  aHaaH3a), h t o  3XBHBaaeHTHO npeo6pa30BaHHK> 

UHcjipoBOH HHtJiopManHH b aHauoroByio. AHaaoroBaa oSpaSoTxa npoucxoaHT HenpepbiBHo, 

oaHOBpeMeHHO, h t o  cymecTBeHHO ynyw iuaer auHaMHHecxHe CBOHCTBa MHHC.
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2. H c tv ic  iO B an n e n n p a K i iiica  n p n  mcii cmiii n

H e a o  np H 3HaTb, h t o  xapaK xepH O H  o co ö e H n o c T ia o  o c B o e m ia  h  a /iarrranH H  coBpeMCHHbix 

ia n a a n b ix  TexHOJioriiH Ha Y x p a n H e , KaK h  b ttpyrnx ro c y a a p c T B a x  CHr, aBJiaeTca 

H enoM epH aa, n o a a a c  B b ix o /tam aa  3a  paMKH 3/ip a B o ro  cM bicaa , KOHcepBaTHBHOCTb n o H a r a ñ  h  

onpeaejieH H H .. K opH H  /u tH H oro  a B jie ra ia  - b /tencTBHTejibHO peanbH O  cym ecTB yiom H X  

p a3JTHHHHX: SíbIKOBblX H HH'/KeHepHOM MGHTajTHTSTe. riOHHMaa, HTO H HaM He yHTH OT 3TOI O 

B o n p o c a , n o n b rra c M c a  HsóevKaTb noB T openH a n y a o ix  o i i i h o o k  h  n o 3BOJiHM c e 6 e a o c ra ro H H o  

CBOÖoaHyio M H TepnpcTauH io a H n io a 3biHHbix n o n a ™ «  h  onpeaejieH H H , ocHOBaHHyfo Ha 

HameM  npaK ranecK O M  onbiT e h  H anpaB .ieH H yro HCKJHOHHTejibHO Ha a o c r a a c e m ie  iteneñ 

aaHHOH p añ o x b i.

IToa HoymóyKOM (nepcoHcwbHbiM KOMmwmepoM) öyacM noHHMaTb nepcoHanbHbiií 

KOMnbiOTep c IBM-no/ioÔHOH hjih cobm ccthm oh apxHTeicrypoH, ąnanmpoBaHHbiH a m  

pemeHHa 3ajiaLi H3MepeHHa TexHOJiorHHecKnx uponeccoB oóopyaoB anna UJCHy h  IHTIK Ha 

ypoBHe HejioBeKo-MauiHHHoro nHTep4>enca.

H m c h h o  HanpaBjieHHe c Hcnojib30BaHneM MHHC Ha 6a3e HoyTÖyKOB (nepcoHajibHbix 

KOMnbiOTepax) 6bino h  ocTaeTca HanOojiee Hccjie/tOBaHHbiM h  H3yneHHbiM. B npoqecce 

3BOJHOUHH MHHC, pa3pa6oTaHHbie h  cosaaníibie b  HHcraxyTe reoTexHHHecKoñ MexaHHKH 

h m . H.C.nonaKOBa (c 1993r.) h  HBaHO-OpaHKOBCKOM HaitHOHajibHOM TexHHHectcoM 

yHHBepcHTeTe Heijira h  ra3a (c 1996r.) nocToaHHO coBepiueHCTBOBariHCb ee annapaTHbie h 

nporpaMMHbie cpeacTBa. 3a OTHOCHTejibHO k o p o t k h h  nepnoa CBoero pa3BHTHa MHHC yace 

npomeji nyTb HecKOJibKHx noKOJiemrii. n p «  3 to m  ana «aacaoro h 3  noKOJieHHH annapaTHaa 

peaJiH3auHa MHHC xapaKTepH3yeTca Hcnojib30BaHHeM cooTBexcTBy tomed ajieMenraon 

6a30H. Tax, o c h o b h m m  3JieMeHTOM nepBoro MHHC rana "OpHOH - 1" (1993r.) 6 bina 

CTaHflapraaa IBM -286 h  caMOttejibHbiH KOHTpojuiep, BCTaBJiaeMbin b  c j i o t  c h c t c m h o h  ruiaTbi 

IBM/AT [4], MHHC rana " O p h o h - 1 m "  (1994-1995) OTJinnanca TeM, h t o  Taicon >«e 

caMoaejibHbiií KOHTpojuiep, HMeromnii npaKTHHecKH aHanoraHHyio aneMeHrayio 6a3y h  

napaMeipbi, nepej napannejibHbiH MHiepc^enc «Centronics» 6bui CBa3aH c HoyrßyKOM Tana 

"Ambra"(IBM-386). B 1995 roay CTano oneBHÆHbiM, h t o  y3KHM m c c to m  MHHC aBjiaeTca 

HeyaoBJieTBopHTejibHaa HaaeacHOCTb h  HecoBepnieHCTBO caMoneJibHbix KOHTponjiepoB. B 

to m  ace ropy  Ha ocHOBe m h o  ro(|)y h k i i h o  Han b h o  ro A l(n  b CTan/iapTe PCMCIA 2 .0  (jm pM bi 

Advantech rana PCIA-71A/71B c PCMCIA Data Acquisition Card h  HoyTÔyica rana 

"Compaq concerto" (IBM -486) 6biJi cos.xaH MHHC rana "MAK -  1" [1], B 2001 roziy b
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CB33H c HeoSxo^HMOCTbio npaMoro aiccnepHMeHTajibHoro H3MepeHHa Harpy30K npH paooneM 

pea<HMe paooTbi maxTHoro noflteMHoro KOMnaeKca h  pacujnpeHHeM (JiyHKitHOHajibHbix 

B03M0>KH0CTeH MHHC S m ith  pa3pa6oTaHbi h  roroTOBJieHbi: TeH30MerpHMecKHe SaumaKH h  

aaTHHKH ana hhx 4201 flC T  -  10 [3], Jinx  hx HopManbHoro ((lyHKUHoimpoBaHHa 6hji 

H3roTOBji6H flononHHxejibHbill oTflejibHHH amrnc MHHC b  cocTaBe: mecTH HaonnpoBanHbix 

Moayjieil HopMajin3aTopoB rana 5B38 Ha Kpocc-ruiaTe 5B01 (JwpMbi Advantech, 

CTa6HJiH3aTopa HanpaiKeHHH 10 B h  aKKyMynaropa. KoHCTpyKTHBHO BTopofl 

MHoro(j)yHKUHOHanbHbra A Lin rana PC1A-71A oSecneiHBaiomHH paoo ry aonojiHHTeabHoro 

ooopyaoBaHH« Sun pa3MemeH b  amnKe MHHC "MAK-1". BTopoil AHI1 no3BOHHJi, KpoMe 

Toro, co3flaTb niia aonojiHHTenbHbix aHanoroBbix Bxona MHHC aria: ceabMoro

(BepraKajibHoro) aKcenepoMeTpa h  an a naruHKa nyTeBoii c k o p o c t h .  TaKHM o6pa30M, MHHC 

b  cocTaBe flByx amHKOB (Phc.1), iiojiynHBinnH oSmee H33BaHHe "MAK - 2", HMea 16 

aHanoroBbix b x o a o b  h  8 nnc|)poBbix BBoaoB-BbiBoaoB c ypoBHeM TTL.

P h c . 1. M o H T a »  MHHC «MAK -2 »  Ha K pbim e c ia r a a  m axT bi «SK cnnyaT auH O H H aa» 37KPK (r. 
/litenpopynH biH )

Fig. 1. Mounting o f MIMS «MAK -2 »  on the roof o f MHS o f mine “ Eksploitive” ZFMK 
(Dnieprorudny)
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M H T e H C H B H a a  3 K c n a y a r a n n a ,  ïe x H H ' t e c K H e  h  s K O H O M H H e c K H e  [2 ] h  a p y r n e  n p H H H H b i b 

2 0 0 6  r o a y  B b iH y a n a n  3a K a 3a T b  ( | ) n p \ ie  " P a K O H "  MHHC " M A K  - 3 " .  MHHC " M A K  -  3 "  

B b in o n H e H  b  o jH O M  « L U H K e  H a  6 a 3e  y H H B e p c a j i b H o r o  M o a y a a  B B o a a - B b iB o a a  r a n a  U S B  -  4 7 1 1  

( j)H p M b i A d v a n t e c h  [7 ] (M H O i o ( j ) y H K i in o H a j ib H b iH  A U I l  T H n a  P C I A - 7 1 A / 7 1 B  b 19 9 8  r o a y  ö b ix i 

c h h t  c  n p o H 3B O f lC T B a ) .  U S B -  4 7 1 1  H M e e T  b c B o e M  c o c T a B e :  16  K a H a n o B  a H a j io r o B o r o  B B o a a  

n o 3B O J ia io m H x  o u H ( J ) p o B b iB a T b  C H rH anb i c  12 p a îp a r u ib iM  p a 3p e m e H H e M  m a  k  c  h  m a n  b H  o h  

C K o p o c T b K )  1 0 0  T b ic H H  o i c i e T O B  b c e s y H a y .  K p o M e  T o r o ,  b  M o a y a e  H M e e r c a  8  K a H a n o B  

i jH C K p e T H o r o  B B o a a - B b iB o a a  c  y p o B H e M  T T L .

E n a r o a a p a  H c n o j ib 30B a H H io  H H T e p t j je ñ c a  U S B  e n iy ,  K a K  h  e r o  n p e a m e c T B e H H H K a M ,  

B H e u iH e r o  H C T O H ra n c a  n n T a im a  H e  T p e o y e T c a .  K a K  b h h h m ,  ( J ) y H K p H O H a j ib H o  U S B  -  4711 

n o j iH O C T b K )  3 K B H B a a e H T e H  / iB V M  m h  o  T o  (|) y  h  K  h  h  o  h  a.ri b h  b i m ALjn r a n a  PCIA-71A/71B

MHHC "MAK -  2 " .  f l o n o j iH H T e a b H O  b  M o a y a e  H M e e r c a  2  a H a i io r o B b ix  K a H a n a  c  12 

p a s p a a H b iM  p a 3p e m e H H e M ,  a  T a io K e  o a H H  16  p a a p a a H b ih  c h c t h h k  T a n M e p .  C M o a y n e M  U S B  -  

4711 (J )h p m o h  A d v a n t e c h  n o c i a B J i a e r c a  G o r a T b iH  n a o o p  < J ) y H K ip iO H a n b H b ix  6 h 6 j i h o t c k  h  

a j ie M e H T O B  A c t i v e X  a n a  c a M o c T o a r c n b H O H  p a 3p a 6 o T K H  n p m io J K e H H H ,  a  T a io K e  n p a m e p b i  a n a  

n a K e T a  L a b  V I E W ,  h t o  c y m e c T B e H H o  o ö n e m a e T  p a ô o T y  n p o r p a M M H C T a ,  n o s s o a a a  e M y  

3(J)(|)eKTHBHO  p a o o T a T b  c  a o c T a T O H H O H  K B a a H ( J )H K a u H e H  ( a a a c e  H a n a a b H o r o  y p o B i ia ) .  B  

o c T a n b H O M  ( J ) y H K H H O H a a b H b ie  b o ím o v k h o c th  h  n a p a M e T p b i  MHHC "MAK -  3" o c T a j iH C b  

n p a K T H n e c K H  H a  y p o B H e  "MAK - 2 " .

O aH aK O  n o H a r a o ,  h t o  MHHC H a ocH O B e H oyTÔ yK  H M eeT o n e H b  ô o n b in y io  caoacH O C T b, 

n e o i ip a B a a m iy io  H iO biTO H irocT b, B b ico K y io  CTOHMOCTb h  T p e o y c T  c n e u H a n n c T O B  B b ic m e ii 

KBaaH(J)HKauHH, n o sT O M y  a ö co n io T H O  H e n p e a n a a n a H C H  a a a  T e K y m e ro  o n e p a T H B H o ro  

K O H Tpona o o o p y a o B a n n a  LIICHy h  ILinK uiTaTH biM  oocnyvK H B aiouiH M  n e p c o H a a o M .

I lo a B .n e H H e  c o B p e M e H H b ix  a e u i c B b i x  K o m p o a a e p o B  o ô m e r o  n a i i i a a e H H a  c o  

B C T p O e H H B IM H  3 H 3J10 TO -  H  H ([) p  O B b l M  H I ip e O Ô p a T O B a T C H a M H  ( A l  Ç I ) ,  H a a H H H e M  p e V K H M a  

n o H H H c e H H o ro  S H e p r o n o T j ie o a e n n a  h  p a 3B H T O H  c h c t c m o h  K O M a i ia  r i0 3 B O J ia e r  n p o e K T H p o B a T b  

M H H C  a a a  T e K y m e r o  K o m p o a a  o ö o p y a o B a m ia  H I C H Y  h  I I i n K  u iT a T H b iM  

o o  ca y > K  h  b a  re  i a  h  m n e p c o H a a o M  c  n p H M e H e H H e M  u n ( | ) p o B o n  o 6 p a 6 o T K H  C H n iæ iO B  ( H O C )  

[5 ,6 ] . O r p a H H H e H H H  H a  H c n o a b 3 0 B a H H e  T e x  H a n  h h h x  a a r o p H T M O B  1J .O C  b H a rn e M  c a y a a e  

o r r p e a e n a e r c a  x a p a K T e p n c T H K a M H  B C T p o e H H b ix  n p e o 6 p a 30 B a T e a e H .  T a K T O B a a  n a c T O T a  

K O H T p o a a e p a  h  C H C T e M a  e r o  k o m h h h  3a a a iO T  n o a o c y  n p o n y c K a H H a  n o a e 3H o r o  C H T H a a a  b 

n a c T O T H O H  o ô a a c T H ,  a  p a s p a a n o c T b  A L ( I 1 o n p e a e a a e T  a H H a M H 'ie c K H H  a n a n a 30H 

o ô p a ô a T b iB a e M o r o  c n r H a a a .  B  c a y n a e ,  e c a H  o b i c r p o a e ñ c T B H e  A l j ü  K o m p o a a e p a  

H e a o c T a t o H H o e ,  m om cho n p H M e H a T b  B H e n iH io io  M H K p o c x e M y  ( | ) y H K L in o H a a b H O  3a B e p m e H H o r o
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A L i l l ,  t o  H e npHBOAHT k  3HaHHTeabHOMy y c jT o a a re n H io  c x eM b i M H H C .  B  c o cT a B  3 t o t o  

M H H C  M oaceT  ô b iT b  b b c a c h o  3H ep ro H e3 aB H C H M o e e r a n r a e c K o e  o n e p aT H B H o e  

îa n o M H H a to m e e  y c T p o ü c T B O , K O T opoe  n o 3 B o a a e T  aeaaTb B biôopK H  c n r H a a o B  a o cT aT O H H o ro  

o o t e M a ,  a  T a x a c e  3an o M H H aT b  H H ([)o p M au m o  a a a  n o c j i e a y r o m e H  e e  o ô p a ô o T K H .

H a H Ô o a e e  nepcneKTHBHbiMH T e x H o a o m a M H , c  H a m e f i  t o h k h  apcH H H , a n a  p e m e H H a  s a / i a a  

c ô o p a  h  o ô p a ô o T K H  a H a n o r o B b ix  h / h j i h  a n c K p e T H b ix  C H rH anoB  T e x H o a o n tH e c K H X  n p o u e c c o B  

o o o p y n o B a i iH a  LUCHy h  LLiriK b  p ean b H O M  M a c u iT a ô e  B peM eH H  aB Jia iO T ca  P r o g r a m m a b l e  

L o g i c  C o n t r o l l e r  ( P C L )  h  D i s t r i b u t e d  C o n t r o l  S y s t e m  ( D C S ) .

n o a  npozpaMMUpyeMbiM nozmecKUM KonmpojuiepoM ( P r o g r a m m a b l e  L o g i c  C o n t r o l l e r  -  

P C L )  6 y a e M  noH H M aT b , n p o rp a M M H p y e M o e  B b i'iH C iiH re jib H o e  y cT p o ficT B O , c n e u n a j i b n o  

p a a p a o o  ra H H o e  a a a  p e m e H H a  s a a a u  c ô o p a  h  o ô p a ô o T K H  a n a n o r o B b i x  h / h j i h  a n c K p e T H b ix  

c n rH a n o B  T e x H O Jio rn u e cK H x  n p o u e c c o B  o ô o p y a o B a n n a  L U C H Y  h  LUITK b  peanbH O M  

M a c m T a ô e  B peM eH H .

r i o a  pacnpedejieHHOÜ cucmeMoü uj.uepemM ( D i s t r i b u t e d  C o n t r o l  S y s t e m  - D C S )  ô y a e M  

noH H M aT b coBO K ynH O CTb y H H B e p c a n b H b ix  h  c iie u H a iH 3 H p o B a H H b ix  n p o M b im jie H H b ix  

B b iH H caH T eab H b ix  cp eacT B  -  y s a o B  paenpeae jT C H H O H  o ô p a ô o T K H  a a H H b ix , o ô b e a H H e n H b ix  

C T py K T y p H p o B aH H o ii KOMMyHHKaitHOHHOH CHCTeM oft a a a  p e m e H H a  s a j i a u  H 3M epeH H a 

o o o p y a o B a H H a  L U C H Y  h  LUITK b pean b H O M  M a c m T a ô e  BpeM eH H.

H a  ceroAHaniHHH aenb o t j i h h h 8  D C S  o t  P C L  aaKjuowaiorca j ih i i i b  b  

npOH3BOaHTej!bHOCTH H TaÔapHTHO-MaCCOBblX xapaKTepHCTHKax, OÔyCJIOBJieHHblX 

HCTopHHecKH cjio>KHBmHMHca noaxoaaMH: b D C S  « o t  oômero - k  uacTHOMy» h  « o t  

uacTiioro -  k  oômeMy» b P C L .  IIpoueccopHaa nacTb y3JiOB p a c n p e a e a e H H o i i  oôpaôoTKH 

A aH H bix  b  D C S  Toace HMeHyeTca KompoimepoM, OAHaKO o ô a a a a e T  noBbimeHHoii (no 

cpaBHeHHio c  P C L )  npoHSBOjiHTejibHocrbio h  ôoaee m o lu h o h  c h c t c m o h  jioKanbHoro 

BBüaa/BbiBoaa. B e p x m u i  ypoBeHb D C S  npeacTaBjiacT coôoft iiporpaMMHO-Tex HH'iecKHe 

KOMruieKCbi HHc|iopMaiiHOHHOH noaaepacKH onepaTopa, b  ôojibmeü h j i h  MeHbmeii cTeneHH 

cooTBeTCTByiomHe KJiaccHHecKHM cpeacTBaM n e ao B e K O -M a iiiH H H o ro  HHTeptjieHca, h  k  

npouecca\i H3MepeHHa He HMeeT OTHomeHHa. IloaTOMy, roBopa o  D C S ,  ôyaeM 

paccMaipHBaTb TOjibKO cpeacTBa h h 3 0 b o t o  ypoBHa cooTBeTCTByiomHe P C L  no 

cJ)yHKHHOHanbHOMy iiasHa'ieHHio h  xapaKTepy pemaeMbix i a j ia u .  H m a n a j ib H a a  HaiiejieHHocTh 

Ha côop h  oôpaôoTKy cnrHanoB aaTHHKOB oôopyaoBaHHa L U C H Y  h  LULTK b  peanbHOM 

MacmTaôe BpeMeHH npeaonpeaejmaa apxmeKTypy h h 3 0 b b ix  ysaoB D C S  h  P C L .  «Y3Kaa» 

cneiiHajiHsauHa 3 t h x  xiByx KJiaccoB, oTcyTCTBHe BCTpoeHHbix h  nepn(|)epHHHbix ycTpoiicTB 

(BHaeoMOHHTopoB, H a K o m r r e a e i i ,  npHHTepoB h  T.n.), xapaKTepHbix ana HoyTÔyKOB
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(nepcoHaiibHbix KOMnbK>TepoB), Bbi3Baria noHBjieHne HCKjiiOHHTejibHO KOMnaKTHbix, npocThix 

h  HaAOKHbix onepauHOHHbix CHcre.M (OC) peaiibHoro BpeMeHH. TaKHe OC C B H îbrB aior 

npHKJiaAHbie nporpaMMbi h AaHHbie nonb30BareAa c annapaiypon DCS hjih PCL Han6oAee 

ecTecTBeHHbiM o6pa30M, He c rpaaaioT «apxHTeKTypHbiMH H3AHinecTBaMH» h He TpeôyioT 

cneuHaAbHbix aAarrranHH, HMeroujHX MecTO npH nonbiTKax npHcnocoÖHTb noyxoyKH 

(nepcoHaAbHbie KOMnbioTepbi) k aaaaaaM HxviepeHHH oôopyaoBaHHa LUCHY h UUIK. 

Pe3yAbTaT -  HCKAioHHTeAbHaa HafleamocTb h  «npo3paHHOCTb» opraHroauHH 

BbiHHCAHTeAbHoro iipouccca B DCS h  PCL, npeacTaB.iaer c o ô o h  OAeMeHTapHbiH h h k a  

CAeayrotHHx onepaunB:

1. C x aH H p o B aH H e  MOAyneß BBOAa c h t h b a o b  a a t a m k o b ,  ycTaH O BA eH H bix H a o ô b e x T e  

H 3 M e p e H H » .

2. PemeHHe npHKnaAHOH BaAaan (aaAaa) H3MepeHHa.

3. 3anncb H3MepeHHbix A a n n b ix  b MoayAH.

4. CaMOKOHTpOAb H AHaTHOCTHKa.

5. OÔMeH aaHHbiMH no cera.

Kax BHAHO H3 BbiuiecKa3aHHoro, npoABHraacb k oom eil ueAH c AByx pa3Hbix 

H anpaB A eH H H , pyK O BO A CTB yacb o a h h m h  h  t c m h  ace T peôoB aH H aM H  (b  t o m  a m c a c  h  

MeTpOAOrHHeCKHMH) K yCTpOHCTBaM CBH3H C OÔbCKTOM HjMCpCHHa, pa3pa60THHKH DCS H

PCL AeMOHCTpHpyiOT, TeM He MeHee, cahhbih iioaxoa k pemeHHio Bonpoca BBOAa/BHBOfla 

aHanoroBbix h  AHCKperabix cHraanoB H3MepeHHa. ApxHTexrypa nporpaMMHo-TexHHHecKHX 

cpeacTB DCS h PCL npeACTaBnaeT pa3pa6oTHHKy (noAb30BaTeAK>) B03M0*H0CTb 

opraHH3apHH xax jiokojim iozo  (no MecTy pacnoAoaceHHa KOHTpoAAepa DCS hah 

npoueccopHoro Moayna PCL), Tax h ubm ocuoco  (no Meciy pacnoAOJKeHHa 

TexHOJiot H'iecKoio oôopyAOBamia IilCH Y  h LULIK) RBOAa/BbïBOAa. JIoxaAbHbiH bboa/bbiboa 

(Local I/O) HcnoAbîyercH b CAyaaax, Koraa aa tahkh , yaacTByroLUHe b peanH3auHH 

cooTBeTCTByiomeH îa^aan H3MepeHna, pacnoAowieHbi KOMnaxrao hah paBHoyaaAeHbi o t 

B03MO)KHoro MecTa MOHTanca MHHC (Ha 6a3e DCS hah PCL), a (JmiCTop aahhbi c|)HAepa 

(xaSeAbHOH ahhhh cb»3h) c oöbexTOM imiepeHHa He aBAaeTca oupeAeAatomHM. Bhhochoh 

b b o a  /b b ib o a  (Remote I/O hah npocTo RIO) b MHHC cTpoHTca Ha 6a3e CTamtapraoro 

nocACAOBarejibHOio HHTep<j)eHca RS-232, RS-422 hah RS-485 h no3BonaeT pa3Hecra 

rpynnbi Mo.ayAeH cba3h c o o b c k t o m  hbmcpchhh (oôopyAOBamia lUCHY h IUIIK) Ha 

3HaHHTeAbHbie paccToamia Apyr o t  apyra (ao KHAOMeTpa h Sonee). 0 6 a BapnaHTa MoryT 

KOMÔHHHpoBaTbca ApyT c flpyroM aah riOAyaeHHa onraMaribHOH K oncJiH rypauH H  

BBOAa/BbiBOAa MHHC noA KOHKperayio reorpacjwK) oôopyAOBaraw UICHY h LLHIK, a
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TaioKe TpeöoBaHHH k  pemaeMbiM jaaaiaM H3MepeHHH. Cjieayer TaioKe o t m c t h t b ,  h t o  

coBpeMeHHbie DCS h  PCL, He orpaHUHHBaioTca npocTbiM ynoTpeojieHHeM nepeHHCJiemibix 

Bbirne HHTep4)eHCOB Ha (|)M3HLiecKOM ypoBHe, KaK 3 t o  opraHH30BaHO b  HoyröyKax 

(nepcoHaribHbix KOMnbioTepax), a nojiHOCTbio HHTerpnpyioT R IO  b noacHCTeMy 

BBoaa/ßbiBoaa c b o h x  KOHTpomiepoB, H36aBjiaa nojib30BaTejia o t  TpyflHOCTeä, CB»3aHHbix c 

npHMeHeHHeM, aopaöoTKoii h j i h  OTJiaflKOH KaKHx-jmöo «Hepo/uibix» ana naHHoro 

OÖopyaOBaHHB iipaHBCpOB H npOTOKOJIOB.

OTM eTH M , KaK o p ra H H 3 0 B 3 H  H H (|)opM auH OH H biH  oÖ M eH  h  p a c n p e u e j ie H H a a  o o p a ö o iK a  

H 3M epeH H bix  f la u H b ix  b  M H H C  H a 6 a 3 e  co B p e M eH H b ix  D CS h  PC L. B ocH O B e 

p a c n p e a e a e H H O H  o ö p a ö o T K H  H H iJjopM auH H  h  y n p a ß j ie H H » , p e an H 3 0 B a H H b ix  b D CS h  PCL, 

jie>KHT c ip y K T y p H p o B a n H a s i KOM M yHHKauHOHHaa CHCTeM a H a  6 a 3 e  K aK oii-jiH Ö o  no jieB O H  

HiHHbi h j i h  M arH C T pajiH  ziaH H bix  p e a n b H o r o  B peM eH H . K oM M yH rncanH O H H aa c h c t c m b  

p e a j iH 3 y e T  npH H U H n  p a B H o n p a B H o ro  öecK O H cjniH K T H oro a o c r y n a  B c e x  y3Ji0B  k  o 6 m e ñ  n iH H e 

q e p e a  M exaH H 3M  i io c j i e a o B a r e j ib H o i ł  n e p e z i a i n  M a p K e p a  h j i h  « n p a ß a  B Jiaa eH H a»  

M aiH C T panbK ) o t  y 3 J ia  k  y 3 J iy  n o  TaK H a3bm aeM O M y j io r m e c K O M y  K o a b u y .  T e K y m n n  

o o j i a a a i e j i b  M a p K e p a  nepeflaeT a a u H b ie  b  M a r n c T p a n b ,  a B ce  o c T a n b H b ie  y 3 jib i M H HC 

noT peÖ JiH F or ee n o  h c o ö x o j i h m o c t h .  3aK OH  iiH p K y jra ip m  M ap K e p a  b  j io ra n e c K O M  K O jibije 

paCIipeiiejTCH HO H  CHCTeMbl CO BCetl HeOOXOJIMMOH OÖpaOOTKOH OTKa3HbIX CHTyaUHH 

p a 3 M e m e H  b ceTeBO M  K H iepcfieH C noM  M o a y j ie  K a m o r o  y 3 J ia , ö n a r o a a p «  n e M y  H e T p e ó y iO T  

H ajiH H H a b  c e r a  K aK H x-jiH Ö o 3JieM eHTOB n e m p a j i b H o r o  y n p a B jie H H a  n e p e f l a i e i i  jjaH H b ix  

(M acT ep-y3JiO B , m o h h t o p o b  h  T .n .) .  / le rep M H H H p o B aF iH b ifi x a p a K T e p  npoT O K O Jia  oÖ M eH a 

n03B0JiaeX CO 100%-OH AOCTOBCpHOCTbK) OUeHHTb l i e p n o a  OÖHOBJieHHfl 3 t o h  HH(j)OpM aiIHH.

3 t o  TaioKe roBopHT He b  nojib3y M H H C  Ha 6a3e noyröyKOB (nepcoHajibHbix 

KOMnblOTepOB).

noacajiyH, HeT o/iH03Haim oro  OTBeTa H a Bonpoc: Kaxaa M H H C  jiynrne -  H a 6a3e DCS 

h j ih  PC L ? H am a npaKTHKa noiBOJiaeT b  o o ih c m  BHjie OTBeTHTb Tax:

1. K o H cfjH ry p a n H a  M H H C  33 b h c h t  o t  o obC K T a  h  M acuiTaÖHOCTH l a a a a  H iM e p e H iia .

2. O H a  T a io K e  3 3 b h c h t  o t  B b io p a H H o il c T p a T e r n n ,  C T aö w ib H o cT H  f|)HHäHCHpoBaHHM h  ja j i a n  

H 3M epeH H a H a K om cpeTH O M  o ó te rre .
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3 . B biB O A bi

H e ^ o c r a ro 'iH o e  BHMMaHMe k coBpeMeHHbiM T exH onoriw M  DCS h  PCL a  TaioKe 

H e o n p a B ,ia n n o e  npiiMeHCHHe HoyröyKOB n p m e j io  k  TOMy, h t o  3aA an a  c o in aH H H  MHHC a jm  

IlIC H y h UIITK AO H a c T o a m e ro  BpeMGHH He p e u ie H a  b  noAHOM o o b c m c ,  a  TeM o o jie e  b o

B 3pbIB 06e30naC H 0M  HCnOAHeHHH.
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