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BBe~eHHe 

3a nocnenaee aeCHTHJIeTHe cymecraeaao H3MeHHJIHCb COCTaB H CTpyK

rypa TeXHH'ieCKHX CpeaCTB, npHMeHHeMhIx B aBToMaTH3HpoBaHHblx CHCTe

Max ynpasneaas TeXHOJIOrH'ieCKHMH npoueccaaa, 

COBpeMeHHbIe pacnpeaeneuuue ACY Tll C03aalOTCH aa OCHOBe JlO

KllJlbHblX 861'1UCJlUme.nbHb,X cemea H aosoro nOKOJIeHHH MUKponpou,ec

j COpHblX KOHmpOJlJlep06C mHpOKHM crrexrpox cPYHKIIHOHaJIbHblX B03MO)l(

HOCTeH:, onpeaeJIHIOIIIHX CJIeaYIOIIIHe xapaxrepnsre qepTbI meXHU'IeCKOlO 

06eCne'leHUR ACY TIl: -,'~ 

.coxpaHeHHe pe3YJIbTaTOB H3MepeHHH TeXHOJIOrHqeCKHX napaMeTpOB 

sa 'JII06oH: nepaon BpeMeHH H asison HH<popMaIlHH B BHae TpeHaOB HJlIf B 

HHOM Ya06HoM aJIH oneparopa BHae aa axpansr MOHHTOpOB orreparopcxax 

CTaHQHH: Bee 60JIbme BbITeCHHIOT caaonamymae peracrpapyiornae rrpafio

psr; 

.• MHeMocxeMbI TeXHOJIOrHqeCKOrO rrpouecca JII060H CTeneHH neranasa

UHH C YKa3aHHeM TeKymHX 3HaqeHHH: TeXHOJIOrHqeCKHX napaaerpos H 

CHrHaJIH3aItHeH COCTOHHHH otiopynosaaaa BbIBOaHTCH aa axpansr onepa

TOpCKHX CTaHll,HH:; 

• B CBH3H C 3THM HC'ie3JIa Heo6xoaHMOCTb paspafiorxa H npHMeHeHHH 

j rpOM03aKHX IIIHTOS C MHeMocxeMaMH, CHrHaJIH3all,HeH: paficrsr otiopynosa-

HHH H caaorracuaua; 

• JIOKaJIbHble aaanoroasie perynsropsr npaKTHqeCKH nOJIHOCTblO Bbl

TeCHeHbI MHKpOnp0ll,eCCOpHblMH ynpaBJIHlOmHMH KOHTpOJIJIepaMH, KOTO

psie MoryT 6bITb yCTaHOBJIeHbI KaK no MecTy, TaK H aHCTaHUHOHHO B cne-

UHaJIbHbIX nOMeIIIeHHHX; 
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• BCne,llCTBHe BbICOKOH Ha,lle)l(HOCTH KOHTpOJInepOB ,llHCTaHUHOHHOe 

ynpasneaae npOH3BO,llCTBeHHbIM npOueCCOM B PyqHOM pe)l(HMe ocymeCT

BmleTCB Qepe3 re )l(e MO,llynH asmona ynpaBJIBIOIUHX CHfHaJIOB KOHTpOn

nepa, 'ITO H npa aBTOMaTHtIeCKOM peaonre, a :3T0 cnOC06cTByeT 3KOHOMHH 

Ka6eneH aa npoxnanxy nHHHH CBB3H. 

Oc06eHHOCTH COBpeMeHHbIX ACY TTI orpasceau B uaf,(UOUflJlbUblX 

cmauoapmax CTpaH - xneaoa ISO. HaUHOHaJIhHbIe craanaprsr 6a3HpYIOTCX 

aa COOTBeTcTByIOIUHX craanaprax ISO H ,llOn)l(HbI 06HOBnBThCB Ka)l(,llbIe 

nBTb ner, 

ISO - cneuuanusupoeanuan Me:HC()yuapo()uaR opzanusauun no 

cmauoapmusauuu. Ee qneHaMH XBnBIOTCB HaUHOHaJIbHbIe opraHH3aUHH no 

CTaH,l\apTH3aUHH 89 crpan (B TOM qHCne H POCCHH). ISO BKnIOqaeT 185 

TeXHHqeCKHX KOMHTeTOB H 636 nO,llKOMHTeTOB B 35 crpaaax. B crpepy 'rex

HHtIeCKOH ,llellTeJIbHOCTH ISO BXO,llBT ace 06nacTH CTaH,llapTH3aUHH aa HC

KnIOQeHHeM 3neKTpoTexHHKH H 3neKTpoHHKH, xoropsre OTHOCliTCli K cdiepe 

nesrensaocra Mescnyaaponaoa 3neKTpOTeXHHqeCKOH KOMHCCHH (M3K). 

Ilpasana orpopaneaas npoexraoa ,l\oKyMeHTaUHH na aBToMaTH3Hpo

BaHHbIe CHCTeMbI ynpaaneaas, a HMeHHO: omo6paJICeuue f/lYul<.f,(UU I<.OU

mpone U ynpaeneuus H mexnuuecxux cpe()cm6,peaJIH3yIOIUHX 3TH <PYHK

UHH, naneceuue o6o:Jua'leuuu ua cxeus: COe,llHHe~HlI npH60pOB orpazce-

HbI B craanaprax ISO 3511 [1 - 4]. 

OTeqeCTBeHHbIH craanapr aa npasana orpopvnenaa npoexraoa noxy

MeHTaUHH rOCT 21.404-85 [5] orpascaer nann, nepBYIO qaCTh COOTBeTCT

ByIOIUero crauziapra ISO [1] H, KaK H PYKOBO,llBIUHe MaTepHaJIhI no npoex

THpoBaHHIO ACY [6], He ysarsraaer oc06eHHOCTeH COBpeMeHHbIX aBTOMa

4 

• 

TH3HpOBaHHbIX CHCTeM ynpaaneaas, TaK KaK aa nocnenaae rozrst HH 

rOCTbI, HH pyxosoaamae MaTepHaJIbI He nepepafiarsmanacs. 

TI03TOMY B aacroameu yqe6HOM noc06HH nOMHMO orexecrneaaoro 

craanapra paCCMaTpHBaeTCB uaf,(UOUflJlbUbiU cmau()apm CIIIA 85.1 [7], 

pa3pa60TaHHbIH KOMHTeToM no CTaH,llapTH3aUHH ISA. 

Llensro nacrosmero ysefiaoro noc06HB BBnBeTCB H3nO)l(eHHe OCHOB

HhIX npasan H ycnosnsrx 0603HaqeHHH, npaaeaaeasrx OTeqeCTBeHHbIMH

] npoeKTHbIMH H 3apy6e)fm.bIMH <pHpMaMH npa paspafiorxe npoexrnoit l1.'o
KyMeHTaUHH - <PYHKUHoHarrbHbIX cxev a~ToMaTH3aUHH, 3aKa3HbIX cneua

<pHKaUHH na TeXHHqeCKHe cpencrna, cxesr BHemHHX COe,llHHeHHH B CHC

TeMax KOHTponB H ynpaaneaas H np, 

YQe6HOe noco6He npe,l\Ha3HaQeHO ,l\nH Hcnonb30BaHHH cTY,l\eH

TaMH cneuaam.aocrea 21.02 H 26.03 aa npaInHQeCKHX 38HHTHHX H 

npa BbIDQnHeHHH KYPCOBblX, BbmycKHbIx pa60T H ,l\HnnOMHblX npo

eKTOB. 

1 .•YHKQnoHan~KYe cxeKY aB~OMa~Hsa~HH 

~exHOnO~HqeCKHX npo~eccoB 

1.1. Haauanenae 4»YHKQHoHanbHbIx cxeM aBTOMaTHlaQHH 

<1>YHKUHOHaJIhHhIe cxexsr aBTOMaTH3aUHH BBnBIOTCB O,llHHM H3 OCHOB

) HbIX npoexrnsrx ,llOKyMeHToB, OTpa)l(aIOmHX <pyHKUHH KOHTponB H ynpaa

neHHB TeXHOnOrHqeCKHM npoueccox H pa60ToH 060py,llOBaHHB. 

t1'yul<.f,(UOUflJlbUble cxeMbI npeocmaenssom co6ou uepmeucu, na 

«omopux npu nOMoU4U YCl106UblX o6o:Jua'leuuu u:Jo6pa:HCalOm OCU06

uoe mexuonoeuaecxoe o6opy()06auue, I<.OMMyuUl<.af,(UU, ucnonuumens

uue ycmpoiicmea, f/lYUI<.f,(UU U mexnuuecxue cpeocmea I<.OUmpOllR U 

5 

',... ;" ..... ':!'•.~'~.:....,.,":';;,.~\"'- r~-.·'· ...~.' 

,'; 

. - .·"''''Il .... '~~'''''r--

r ;, 
' ..../:, 

~~,~y :~~,,;~« .. -, 
. ~., ...... ".l'.' 

.. '....~..,., .."": 

Н
А
УЧ

Н
О

-И
Н
Ф
О
Р
М
А
Ц
И
О
Н
Н
Ы
Й

  Ц
Е
Н
ТР

  С
А
Н
КТ

-П
Е
ТЕ

Р
БУ

Р
ГС

КО
ГО

  Г
О
С
УД

А
Р
С
ТВ

Е
Н
Н
О
ГО

  Т
Е
Х
Н
О
ЛО

ГИ
Ч
Е
С
КО

ГО
  У

Н
И
В
Е
Р
С
И
ТЕ

ТА
  Р

А
С
ТИ

ТЕ
ЛЬ

Н
Ы
Х

  П
О
ЛИ

М
Е
Р
О
В

 



"
 
ynpu6J1eHUR. Ha OCHOBaHHH <PYHKlI,HOHllJIbHbIX CXeM BbIllOJIHJlJOTCH OC

ransaae qepTe)l{H npoexre,a COCTaBJIJlIOTCB 3UR60'lHble 6edOMOCmU U sa

KU3Hb,e cne~UtPUKa~UU npU60p08 U cpeocme U6mOMUmU3U~UU. 

)J,JIH O,!\HOTHnHbIX TeXHOJIOrHqeCKHX 06l>eKTOB (lI,eXOB, vsacrxos, OT

,!\eJIOB, arperaroa), He CBB3aHHbIX Me)l{.n;y C060H H HMeIOIl.I,HX O.n;HHaKOBoe 

OCHaIl.l,eHHe rrpafiopasm H cpeacrsaxa aBTOMaTH3all,HH, <PYHKlI,HOHaJIbHYIO 

cxesry asroxaraaanaa.norrycsaerca BbInOJIHHTb JIHlIIb .n;nH onaoro H3 HHX. 

Ha cxeae B BepXHeM npasosr yrny .n;aIOTCH nOBCHeHHlI. 

Hanpaxep: "Cxesra paspafiorana .n;JIB arperara 1, .n;JIH arperaros 2 - 5 

cxexsr aHaJIOrHqHbI ". 

1.2.1ho6pa*eHHe TeXHOJlOrHQeCKOrO 060pYJlOBaHHH 

H KOMMyHHKaUHH na TeXHOJlOrHQeCKHX cxesrax 

I'patpaaecxoe nocrpoeaae TeXHOJIOrHqeCKOH cxexsr ,!\OJI)I{HO naaars 

narnanaoe npencrasneaae 0 nOCJIe.n;OBaTeJIbHOCTH TeXHOJIorHqeCKOrO 

npouecca, TexHOJlOZUlleCKYIO cxeuy 6b,lep"U8alOm C ynpo~eHHb'M U30· 

6pa»eeHueM 060py()08UHUR, MUClUma6 npu 3mOM He C06J1IO()aemCR. 

Koadiarypanaa 06opy.n;OBaHHH .n;OJI)I{Ha COOTBeTCTBOBan .n;eHCTBHTeJIbHOH 

HJIH rrpHHHTbIM YCJIOBHbIM 0603HaqeHHHM. 

Ofiopynonaaae H KOMMyHHKaIIHH H306pa)l{alOTCH TOHKHMH JIHHHHMH, 

TeXHOJIOrHqeCKHe rrOTOKH BbI,!\eJIHIOTCH 60JIee )f(HpHblMH JIHHHHMH. )J.o

rrycxaercs asotipaacarr, aneaearsr 06l>eKTa B sane npBMoyrOJIbHHKOB, KO

.ropsre .n;OJI)f(Hhl 6bITb cHa6)f(eHbI COOTBeTcTByIOIl.I,HMH HaHMeHOBaHHHMH. 

Ha mexuonoeuuecxou cxeme npeocmaensuom mOJlbKO mo 060py()08aHue 

U me KOMMYHUKa~uu, ()JlR KomopbU paspatiamueaemc» tPYHK~UOHaJJb

HaR cxeua aemouamusauuu. Ha rpyfionpoeonax 06blqHO rrOKa3bJBaJOT 

6 
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Ty perynapyiomyro H sanopnyro apxarypy, KOTOpax aenocpencraeano 

HCnOJIb3yeTcB B KOHTpOJIe H ynpaBJIeHHH npOIIeCCOM. 

Coe.n;HHeHHH TeXHOJIOrHqeCKHX Tpy60npOBo.n;OB 0603HaqalOTCH TOq

KOH B Y3JIe YCJIOBHhlX muIHH. Hanpaenenue ()8U»eeHUR nomOK08 yxasu
. ~ 

eaemcx cmpenkanu: »eU()Kocmb -, nap (eas} .Ha JIHHHHX 06

psraa TaK)f(e CTaBHTCH YKaJbIBaIOll.I,He CTpeJIKH"H .n;aIOTCH aeofixonaxsre 

nOHCHeHHH, K xaxony annapary HarrpaBJIBeTCH .n;aHHbIH nOTOK [10].

) /(JiR mpy60np080()~8, na KomopbunpeiJ'ycMampu8a-emcR ycma

J H08Ka om60pHblx ycmpoiicme -u pezynupytousux opeanoe, peKoMeH()y

emcn YKan'8amb ()UaMempbl YCJI06HbU npoxoooe. 

1.3. Pupa60TKa eJ>YHKUHoHaJlbHblX cxeM aBTOMaTHlall,HH 

no rOCT 21.404-85 

<l>yHKIIHH KOHTpOJIH H ynpaaneaas na <PYHKIIHoHanbHble cxexu aa

TOMaTH3all,HH HaHOCHT B COOTBeTCTBHH C faCT 21.404-85 [5] H orpacne

BMMH HopMaTHBHbIMH .n;OKyMeHTaMH. 

I'OC'I' 21.404-85 npenycxarpasaer cacresry nocrpoeaas yCJIOB

HbIX rpadiasecxax H 6yKBeHHhlx 0603HaqeHHH B 3aBHCHMOCTH OT <PYHK

lI,HH, BbInOJIHHeMbIX TeXHHqeCKHMH cpencraaxa, B cmanoapme npe()y

cmompeuo ()8a cnocotia nocmpoenus YCJl06HblX 0603HalleHuii: ynpo

)
 ~eHHb,ii Upa38epHymblU.
 

IIpu ynpousennou cnocotie na cxeue ompa»ealOm mOJlbKO OC

H08Hble tPYHK~UU KOHmpOJIR U ynpa8J1eHUR, KaK npaBHJIO, C novoun.ro 

oznroro yCJIOBHOrO rpadiasecxoro 0603HaqeHHH (OKpy)f(HOCTH HJIH OBaJIa), 

xoropoe pacnonaraior aa none qepTe)f(a B6JIH3H MeCTa H3MepeHHH TeXHO

JIOrHqeCKOrO napaxerpa HJlH HaHeceHHH yrrpaBJIHIOIl.I,erO B03.n;eRCTBHB, a 
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'-

TeXHHqeCKYIO crpyxrypy CHCTeMhI paCKphIBalOT B npHHUHnHllJIbHblX cxe

MaX HJIH npyroa TeXHHqeCKOH ):(OKyMeHTaUHH. 

llpu paseepnymos« cnocotie nocmpoeuus YCJl08HblX 0603Ha'leHUU 

I<a»cooe cpeocmeo aemauamusauuu na tPYHK~UOHaJlbHOUcxeue noxa

3b'6alOm omoensno c yuasanues« uecma peanusauuu tPYHK~UU. 

B nOCJIe;'-HHe rO,D;hI B npaxraxe npoexrnux opraHH3aUHH npeaayute

CTBeHHO HCnOJIh3yeTc'I ynpomeaaua cnocof nOCTpOeHH'I tPYHKl.\HOHllJIb

HhIX cxexs, rroarouy B HaCTO'l~eM yqe6HoM noc06HH npHMepbI 1 
paasepayroro cnocofia He npHBO;'-'ITC'I. OCHOBHhle YCJIOBHhIe .rpadiave J 
CKHe 0603HaqeHH'I TeXHHQeCKHX Cpe,D;CTB Ha tPYHKl.\HOHllJIhHhIX cxeMax 

npe,D;CTaBJIeHhI B Ta6JI. 1. 

B Ta6JI.2 npaaeneara YCJIOBHbIe 6YKBeHHhIe 0603HaQeHH'I tPYHKl.\HH 

aBTOMaTH3aUHH COrJIaCHO fOCT 21.404 - 85. 

Ha pHC. 1 ~pHBe,D;eH npaxep, HJIJIlOCTPHPYIO~HH npaauan aaaece

HH'I 0603HaQeHHH tPYHKl.\HH KOHTpOJI'I H ynpaBJIeHH'I aa cxesrax. 

B eepxneu nOJl08UHe ol<py»cHocmu WlU oeana pa3Me~alOmcR 060

snaxeuue mexHOJlOZU'IeCI<OZO napauempa U C8R3aHHb'X C HUM tPYHI<~UU 

1<0HmpOJlR U ynpaenenus. B HU»cHeu uacmu Ol<py»cHocmu Yl<a3b'8aem

CR HOMep cucmeus: ynpaenenue WlU 1<0HmpOJlR U «epes mupe-nouep 

n03U~UU tPYHI<~UU aemouamusauuu 8 cucmeue. 

HOMep cucmeMb' U uouepa n03U~UU tPYHI<~UU coxpansaomcs 8 sa

l<a3HOU cne~utPul<a~uu U 80 ecex cxeuax, pa3pa6amb'8aeMb'x 8 npo } 
~ecce npoexmupoeanus. Houepa n03U~UU na tPYHI<~UOHaJlbHOU cxeue I 
peuouenoyemc» npocmaensm» 8 nOpROl<e 803pacmaHUR cneea nanpaeo 

U ceepxy 8HU3. 
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Ta6m1L~a 

YCJIOBHble rpa4»H..eexne Hl06pa*eHHH TexHH..eCKHX cpeners 

aBTOMaTH18UHH no rOCT 21.404 - 85 

HaHMeHOBaHHe 06a3HaQeHHe HaHMeHOBaHHe 0603HaqeHHe 

xecry 

IIepBHQHIdH H3MepH

TeJIhHIdH npeoopaao

BaTeJIh, npH60p,yc

TaHaBJIHBaeMhIH no 

(TIIO 

BJ 
Cpe):(CTBa aBTOMa-

UHOHHO 

TH3aUHH,YCTaHaB

nasaexue ):(HCTaH

ffio 

t¥ 
raH 

PerYJIHpYIOlI.\HH op

r;p= MexaHH3M. Otiinee 

0603HaQeHHe 

HcnOllHHTem,HIdH y 
HCnOJIHHTeJIbHldii HCnOJIHHTeJIhHhIH 

MexaHH3M,. KOTOpldH MexaHH3M, KOTO

npespameaaa 

nonaxa saepraa HJIH 

ynpaansrouiero CHr

nana orxpusaer HJIH 

npH 

? ? 3HeprHH HJIH 

ynpasnmoutero 

meHHH ncnasa 

PIdH npa npexpa

~ 
aaxpsisaer peryna carnana OCTaBJIJleT 

PYIO~HH opraa perynapyiomaa 

opraa B HeH3MeH

HOM lIOJIOlKeHHH 
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Ta6m1L~a 2 

liyKoeHHbIe YCJIOBHbIe 0003Ha'leHHH !jJYHKQHH aBTOMaTHlaQHH 

.., 

'I 

" 

]
:I 
i·· 
I' 
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6JI.2II .----. ~---------- - - -
I 2 3 4 5 6 

H Pysaoe B03 BepxHHlt 

,l:\eHCTBHe npe,l:\eJI 

H3MepJle

MOH Be-

JIHqHbl 

I IIoKa3aHHe 

J ABToMaTH

qeCKOe ne
pCKJIioqeHHC 

K BPCMH, spe- CTaHUHJI 

MCHHaH npo ynpasne
roaMMa HHJI 

L Yponem, HH)I(HHH 

npc,l:\eJI 

H3MCpJlC

MOH Be-

JIHqHHLl 

M BJIa)l(HOCTb 

N Pe3CpBHaJi 

6VKBa 

0 PC3cpBHaH 

6yKBa 

P )J;aBJICHH C, 

BaKyyM 

Q BCJIHqHHa, Harerpapo
xapaxrepn- BaHHC, CyM-

3YIOll\aH xa- MHpoBaHHc 

qCCTBO: co no BpeMeHH 

CTaB, KOH

ueHToaUHJI 

R Pa,llHOaKTHB- PcrHCTPa-

HOCTb UHJI 

11 

060

3Ha

qeHHe 

113MepJleMaJi BeJlHqHHa <1>YHKuHOHaJIbHbIH npH3HaK npatiopa 

'OCHOBHoe 

aaaxenae 
nepsoa 6yK

BLI 

~OnOJIHH-

TeJIbHOe 

0603Haqe

HHe,yTOqHH 

rouiee 3Ha

xeaae nep-

BOH 6YKBbl 

orofipasce-
HHe HHcPOP-

MaUHH 

'lPOpMHpoBa-

HHe BbIXOAHO

ro CHrHaJIa 

~OnOJIHH 

rensaoe 
3HaqeHHe 

I 2 3 4 5 6 

A CHrHaJIH3a 

UHH 

B Pe3epBHaH 

6YKBa 

C ABTOMaTHqe-

CKoe peryna
pOBaHHe 

D IIJIOTHOCTb Pasnocrs, 
nepena,ll 

E 3JIeKTpHqeC

KaJl BeJIHqH-

Ha 

F Pacxon Cooraotne-
HHe, ,llp06b, 

,llOJIJI 

G Paaxep, no-

JIO)l(eHHe, 

uepexeuie-
HHe 

~~~ri.Y.ii¥W!f,?r;;~~~~~;:~z~:::!r::r1&~:m7'~·',~~ ~ 
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KaMH HJIH nonyxaer .uorrOJIHHTeJIhHhIe CHrHaJIhI B03.ueHcTBH.lI rro npyrau 
OKOHlJaHIle Ta6JI.2 

I 
S 

T 

U 

V 
W 

2 

CKOpOCTh, 

lJaCTOTa 

Tesmepa'ry
pa 

HeCKOJIhKO 

paauopon-
HhIX H3Me

pHeMhIx Be-

JIHlJHH 

BH3I.<OCTh 

Macca 

6543 
BKJIlOlJeHHe 

OTKJIlOlJeHHe, 

nepexmoxe-
HHe, 6JIOKH

DOBKa 

Ilooeoa /lunu;:' CBJl3U K yCJlOBHoMy 0603Ha'leHUIO t/JynK~u;:' asmo

Mamu3a~uu u306paJICalOm 6 /11060" mO'IKe zpat/JU'leCKOZO 0603Ha'leHUJI 

(csepxy, caasy, C60KY). Ilpa He06xo.IlHMOCTH YKa3aHHH HarrpaBJIeHHH ne

penaxa CHrHaJIa aa llHHHHX CBH3H HaHOCHT CTpeJIKH. 

lEE 
I OCHOIlHOe3Ha'leHHe H3MeplieMoH SeJlH'IHllbl 

LJ:o n OJlH HTeJlbHo e 3Ha'leHHe H3MeplieMoH seJlH'IWHbl 

HHIlHKaJ.(HlI, perucrpauus 

I Perynnpoaaaae 

I CWrHaJlH3aJ.(Hli 

~
 
~
 

PHC. 1. Ilpaauan nocrpoeaaa yCJIOBHOrO 6yKBeHHoro 

0603HalleHH.lI <PYHKQHH aBTOMaTH3aQHH 

B cnyxaxx, xorzra B CHCTeMax KaCKa.IlHOrO HJIH CBH3aHHoro perynapo

BaHHH KaKOH-JIH60 npafiop HJIH perynsrop CBH3aH C HeCKOJIhKHMH .uaTlJH

12 

napauerpaa, see 3JIeMeHThl cxesrsi, ocymeCTBJIHIOIII.He ,l(OrrOJIHHTeJIhHhIe 

<PYHKQHH, OTHOCHTCH K TOH <PYHKUHOHaJIhHOH rpynne, aa KOTOpylO OHH 

OKa3hIBaIOT B03.I1eHCTBHe. ll03HUHoHHhIe 0603HalleHHH 3THM 3JleMeHTaM 

.IlOJI:lKHhI npacaaaaarscs B 3aBHCHMOCTH OT roro, K KaKOH <PYHKUHOHaJIh

HOH rpyrrrre OHH OTHOCHTC.lI. 

Ilpn HCnOJlblOBaHHH YCJlOBHblX 0601Ha'leHHH no rOCTy ueofixo

" .I\HMO PYKOBO.I\CTBOBaTbcH CJle.IlYIOIUHMH npaBHJlaMH. 
1\ 
'j 
I) 
1 

1. EyKBa A rrpHMeHHeTCH.IlJIjI o603HalleHHjI <PYHKUHH CHrHaJIH3aUHH npa 

nocrpoenaa YCJIOBHhIX 0603HalleHHH,KOr,l(a ,l(JIjI CHrHaJIH3aUHH HC

rrOJIh3YlOTCjI CBeTOBhle HH.uHKaTophI, BCTpoeHHhIe B caxo TeXHHlIeCKoe 

cpencrao. Bo acex OCTaJIhHhIX cnyxaax ,l(JIjI 0603HalJeHHjI KOHTaKTHoro 

ycrpokcrsa TeXHHlIeCKoro cpeztcrsa npasrenaerca 6yKBa S H npa He

06XO.IlH~OCTH CHMBOJI nasm, rynxa, 3I~oHKa. 

2. CHrHaJIH3HpyeMhIe npenensnsre 3HalleHHjI H3MepjleMhIX BeJIHlJHH KOH

KpeTH3HpYIOTCjI ,l(06aBJIeHHeM 6yKB H H L, xoropsre HaHOCHTCjI BHe 

rpadiasecxoro 0603HalleHHjI, cnpaaa OT Hero. 

3. ,lVIji KOHKpeTH3aUHH H3MepjleMOH BeJIHlIHHhI OKOJIO H306pa:lKeHHH 'rex

1\ 
I 

HHlIeCKoro cpencrsa (cnpaaa OT Hero) pexoweanyercs YKa3hIBaTh na
I. 

:t HMeHOBaHHe HJIH H306pa:lKaTh CHMBOJI H3MepjleMOH BeJIHlJHHhI, nanpa
I 

Mep, 'Harrpjl:lKeHHe' ,'TOK' , pH, O2 H T.,l(. 

l 4. EyKBa U MO:lKeT 6hlTh HCrrOJIh30BaHa .IlJIjI 0603HalleHHjI rexaasecsoro 

cpencraa, H3MepJlIOIII.erO HeCKOJIhKO pa3HOpO,l(HhIX BeJIHlIHH. Ilonpofi
t 

't naa pacnraopoaxa 3THX BeJIHlIHH .IlOJI:lKHa 6hITh npaseaeaa cnpana OT 

! ero H306pa:lKeHHjI HJIH na none xepreaca. 
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5.	 )J.ml oG03HaqeHHH BeJIHqHH, He npezrycsrorpeuasrx CTaH,1J.apTOM, MOryT 

GhlTb HCnOJlb30BaHhI pesepaasre GYKBbl. Ilpa 3TOM aa nOJIe xepreaca B 

npasox BepXHeM yrny HeoGxO,L\HMO zrars paCIIIH<ppOBKy npHHJITOrO 

oG03HaqeHHH. 

6. He nonycxaercs B O,L\HOH H TOH )l(e ,L\OKYMeHTaQHH npaaeaeaae O,L\HOH 

peaepaaoa GyKBhI ,L\JlH oG03HaqeHHH pa3J1HqHbIX BeJlH'lHH. )J.JlH oG03Ha

'leHHH ,L\OnOJlHHTeJlbHbIX 3HaqeHHH zronycxaercs aapsny C nponacasr

MH npHMeHHTb H crposasre GYKBbl. 

7.	 ECJlH n03HQHOHHoe oG03HaqeHHe TeXHHQeCKOrO Cpe,L\CTBa nenoxema

eTCH B OKpy)l(HOCTH HJlH OBaJIe, ztonycxaercs ero pacnonozceaae cnpa

aa HJIH Ha,L\ YCJlOBHhlM H30Gpa)l(eHHeM. 

8. Byxsa E npHMeHHeTcH ,L\JlH oG03HaQeHHH nepBH'IHbIX H3MepHTeJIbHhlX 

npeofipasoaarenea (repxonap, repxoverpoa conpOTHBJleHHH, cyzcaro

mHX yCTpoHCTB paCXO,L\OMepOB, ,L\aT'IHKOB HH,L\YKQHOHHhlX paCxO,L\OMe

pOB). 

9. Byxsa T osaasaer npOMe~TO'lHOenpeofipasoaaaae - ,L\HCTaHQHOHHYIO 

nepenaxy CHrHaJIa, a TaK)I(e npHMeHHeTCH ,L\JlH oG03HaQeHHH GecIIIKaJIb

HbIX npeofipasoaarenea. 

10.	 IIopJl,L\oK nocrpoeaas YCJlOBHbIX oG03Ha'leHHH C npHMeHeHHeM ,L\O

nOJlHHTeJlbHbIX GyKB cnenyromaji: na nepaoss MecTe CTaBHTCH GyKBa, 

otioaaasaromaa H3MepHeMylO BeJlH'IHUY, aa BTOpOM~,L\Ha H3 ,L\OnOJlHH

TeJIbHbIX GyKB. 

11.	 Ilpa nOCTpoeHHH YCJlOBHhlX 0603HaQeHHH npeofipasoaareneti H BbI

QHCJlHTeJlbHhlX yCTpOHCTB ,L\OnOJlHHTeJlbHble 0603Ha'leHHH, pacIIIH<PPO

asrsaroume BH,L\ npeoopasoaaaaa HJlH BhI'IHCJlHTeJlbHOH onepauaa, na

HOCHTCH B BH,L\e pa3'bHCHHTeJJbHOH Ha,L\nHCH cnpasa OT yCJIOBHOrO H30

14 
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6pa)l(eHHH. B 060cHoBaHHbIx cJlYQaJIX BO H36e)l(aHHe HenpaBHJJbHOrO 

nOHHMaHHJI cxeeasr BMeCTO yCJJOBHbIX 0603Ha'leHHH npHBO,L\HT nOJIHoe 

HaHMeHOBaHHe CHrHaJIOB. 

12.	 OT60pHhle ycrponcrsa ,L\JIH scex nOCTOHHHO nO,L\KJlIO'IeHHhlX 

Cpe,L\CTB H3MepeHHJI'cneQHaJIbHOrO 0603Ha'leHHH He HMeIOT, a H306pa

)l(aIOTCH B BH,L\e TOHKOH CnJlOillHOH JIHHHH CBH3H, COe,L\HHHlOlIJ,eH TeXHO

JJOrHQeCKOe 060pY,L\OBaHHe HJJH Tpy60npOBO,L\ (B MeCTe oT60pa HM

rrynsca) C. YCJJOBHbIM .H306pa)l(eHHeM nepsa-raoro H3MepHTeJlI,HOrO 

npe06paJOBaTeJJH HJJHCOOTBeTcTBylOlIJ,erO npafiopa. B 'rex cJly'laHX,' 

KOr,L\a He06xo,L\HMO YKa3aTb TO'lHOe MeCTO pacnonoxeaas orfiopaoro 

ycrpoacrsa HJJH TO'lKH H3MepeHHH (BHyTpH KOHTypa TeXHOJIOrH'IeCKO

ro arperara) B KOHQe TOHKOH JJHHHH H306pa)l(alOT OKPY)l(HOCTb ,L\Ha

MeTpoM 2 MM, pacnonaraesryio B TO'lKe orfiopa asmyrrsca. 

)J.JJH nortpofinoro onacaaas npH3HaKOB 'cpe,L\CTB a!'ToMaTH3aQHH, B 

TOM '1HCJJe H3MepHTeJIbHhIX np~06pa30BaTeJJeU, npe06paJOBaTeJIeH po,L\a 

3HeprHH CHrHaJIOB H BhlQHCJlHTeJIbHbIX yCTpOHCTB, YCTaHOBJleHhI norro.n

HHTeJJbHbIe 6yKBeHHble 0603Ha'leHHH (Ta6J1. 3,4). 

IIpHMephI nocrpoenas YC.llOBHhlX 0603Ha'leHHH npafiopos H Cpe,L\CTB 

aBTOMaTH3aQHH npaseaeau B Ta6JJ.5. 

Ta6m1L"a 3 
,lJ;onOJlHHTeJlbHble 6yKoeHHble 060:malfeHHR no rOCT 21.404-85 

HaHMeHOBaHHe 

ITepBHQHOe npeoopaaoaaaae (QYBcTBHTeJIbHblH 3JIeMeHT) 

ITpoMe)l(yTOtIHOe npeotipasoaaaae (,1J.HCTaHUHoHHaH nepe

naaa) 

I1peo6pa30BaHHe, BblQHCJIHTeJIbHble Q>yHKUHH 
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Ta6m'l4a 4 

.IJ:onOJlHHTeJlbHble 0603HaqeHHH, npHMeHHeMble )l;JlH nOCTpoeHHH
 

npeoflpaaoaarenea CHrHaJlOB H BblqHCJlHTeJlbHblX yCTpOHCTB
 

no rOCT 21.404-85
 

HaHMeHOBaHHe 0603HaqeHHe 

PO):l 3HeprHH CHrHaJIa: 

- 3JIeKTpHQeCKHU (He3aBHcHMo OT aazta 

- 3JIei<TpH'ieCKOrO CHrHaJIa) 

,- nHeBMaTH'ieCKHH 

- rH):lpaBJIH'ieCKHH 

E 

P 

G 

BH):lbI q.OpM caraana: 

- aHaJlOrOBLIH 

- )l;HcKpeTHbIH 

A 

D 

Ta611l114a 5 

IIpHMepw nOCTpoeHHH YCJlOBHblX rpaclJHqeCKHX 0603HaQeHHH 

no rOCT 21.404-85 

HI! 
n/n 

HaHMeHOBaHHe 0603Ha,:e-

HHe 

1 2 3 
1 TIepBHQHbIH H3MepHTeJIbHbIH npeofipasosarem, ('iyBCTBH-

TeJIbHbIH 3JIeMeHT) ):lJUI H3MepeHHH reuneparypsr, ycra-

HOBJIeHHbIH no MecTy (repuonapa, repsroxrerp conporas-

JIeHHH, TepM06aJ1JIOH MaHOMeTpH'ieCKOrO repvoxerpa, 
)l;aTQHK nHPoMeTPa) 

~ 

2 TIpH60p ):lJIH H3MepeHHg TeMnepaTypbI, nOKa3LIBaIOIIJ;HH, 

YCTaHOBJIeHHbIH no MecTy (repsrosrerp pryrasra, repuo-

MeTD MaHOMeTpH'ieCKHH H r.n.) 
®. 

3 TIpe06paJoBaTeJIb rexneparypsr, 6eCIllKaJlbHbIH, C ):lHC-

TaHQHoHHOH nepenasea nOKa3aHHH, yCTaHOBJIeHHLIH no 

MecTy (repuoverp MaHOMeTpHQeCKHH 6eCIllKaJlbHbIH C 

nHeBMO- HJIH anexrponepenaxek) 

@ 
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np0,l:\OJIlKeHHe Ta6JI. 5 

1 2 3 

4 113MepeHHe H peracrpanas rexneparypa (caMolIHwYlUHR 
npatiop HJIH cpeztcrsa BLI'iHCJIHTeJIbHOH TexHHKH) , ' ® 

5 113MepeHHe H perynaposauae resrneparypu (yClpOHCTBO 

perynapoaaaax TeMlleparyphl 6e3 BhlBO,l:\a pe3YJIbTaTOB 
H3MepeHHll, paCnOJIOlKeHHOe ,l:\HCTaHI.\HoHHO) 

E5 
6 113MepeHHe H n03HQHOHHoe perynaposanne 'resmepary

pLI (lIpH60p .IlJIll H3MepeHHll reaneparypu 6CCWKaJIbHhlH 

C KOHTaKTHLIM yCTpOHCTBOM, YCTaHOBJICHHhlH 110 MCCry -
, IPCJIC TCMllepaTYPHoe) 

G 
7 Py'iHOC, JIOrH'iCCXO'C yllpaBJICHHC (lIcpeKJIIO'iaTCJIb 3JICK

TpH'ieCXHX QCIICH H3MepcHHll lynpaBJICHHll/,'IICpCKJIIO'l'a-

TCJIh rasossrx IB03,l:\YWHhlX) JIHHHH, yctaHOBJICHHhlH aa 

nyJIhTe ynpaaneaas, IICpCKJIIO'iaTCJIhpClKHMa ynpasne
ans) 

~ 

8 113MepcHHe H HH.IlHxaQHll .IlaBJICHHll (,l:\aT'IHK naaneuax 
/paapezceaas/ 1I0Ka3h1BalOlUHH, yCTaHOBJIeHHhlii 110 MCCry 

- 1I0Ka3h1BalOlUHR MaHoMcTp, ,l:\H4>MaHoMeTp, BaxyyMMclp, 
nanopoxep) . 

C) 
9 113McpcHHc H HH,l:\HKaQHlI nepenaaa ,l:\aBJICHHlI (lIpH60p 

.IlJIlI H3MepeHHlI nepenaaa ,l:\llBJICHHlI 1I0Ka3h1BalOlUHH, yc-
TaHOBJIeHHhlH 110 Mecry) e . 

10 113McpcHHe H IIpe06paJoBaHHc .IlaBJICHHll/paspeaceaas/ -
(H3MepHTCJIhHhIH IIpc06pa30BaTCJIh ,l:\aBJICHHlI 6CCIllKaJIb

Hhlil:, C ,l:\HCTaHQHOHHOH IIcpC,l:\aQCH CHrHaJIa, yCTaHOBJICH-
Hhlil: 110 Mecry - MaHOMCTp HJIH aaxyysoaerp 6CCWKaJIh

HhlH C 3JIeKTpHQeCKOH HJIH IIHeBMaTHQeCKOH nepenasea) 

0 
11 IhMepeHHe H peracrpauas .IlaBJIeHHlI (yCTpOil:CTBO .IlJIll 

perncrpamnr .IlaBJIeHHll /paapezceaas/  caMolIHwYlUHil: 
IIpH60p HJIH cpencrsa BhIQHCJIHTeJIhHOH TexHHKH) t9 

12 113MepeHHe H n03HQHOHHoe perynapoaanae .IlaBJIeHHll 
(H3MepHTeJIhHhlH IIpe06pa30BaTeJIh .IlaBJIeHHlI 

/paspexeaaa/ C KOHTaKTHhlMyClpOHCTBOM, yCTaHOBJIeH-

HLIH 110 Mecry  MeM6paHHhle, CHJIh4>oHHhIe peJIC nasne-
HHlI) 

S 
._

_...~~.,_.-
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1 2 3 
21 1f3MepeHHe ypOBHJI (nepBHtJHhIit H3MepHTeJILHhIii npeofi 

pa30BaTeJIL ypOBHJI - tJyBcTBHTeJILHhIii 3JIeMeHT ypoaae
xepa), yCTaHOBJIemihIH rro Mecry (rrpe06pa30BaTeJIL 6ec
IlIKaJILHhIit eMKOCTHoro HJIH aKYCTHqeCKOrO vpoeuexepa) 

(3 

22 1f3MepeHHe H HH,nHKal\HH ypOBHJI (npaoop ,nJIJI H3Mepe
HHJI ypOBHJI noxaaasaromaa, YCTaHOBJIeHHhIH no Mecry -
MaHOMeTP HJIH,nHcPMaHoMeTp) ~ 

23 1f3MepeHHe H n03Hl\HOHHoe perynapoaaaae ypOBHH (npe
06pa30BaTeJIL ypOBJlH C KOHTaKTHhIM yCTpOHCTBOM, ycra-
HOBJIeHHhIH no Mec.ry - pene ypOBHH) 

@) 

24 1f3MepeHHe ypOBHJI (npe06pa30BaTeJIL YPOBHJI fiectnxam> 
Hblit, C ,nHcTaHl\HOHHOH nepenasea CHrHaJIa, yCTaHOBJIeH-

HLIH no Mecry - MaHOMeTp HJIH ,nH«pMaHOMeTp ranpocra-
THtJecKHXYPOBHeMepoB) 

® 
25 1f3MepeHHe, HH,nHKaUHJI H CHrHaJIH3aUHH ypOBHJI (npafiop 

,nJIJI H3MepeHHH ypOBHJI noxaausaiomaa, C KOHTaKTHhIM 
CHrHaJIH3HpYlOlllHM ycrpoacrsoa sepxaero H HHJKHerO 
npenenoa, YCTaHOBJIeHHhIH ,nHctaHUHoHHO (6yKBhI H ,H L 
03HatJalOT CHrHaJIH3aUHIO ,nOCTHJKeHHJI sepxaero H HHJK-
Hero 3HatJeHidt YPOBHeit) 

(3H 
L 

26 1f3MepeHHe H npeofipasoaanae rrJIOTHOCTH (npatiop ,nJIJI 

H3MepeHHH rrJIOTHOCTH pacrsopa 6eCIlIKaJILHhIA, C ,nHC-
TaHUHoHHOH nepenaaea CHrHaJIa, yCTaHOBJIeHHhIit rro 
Mec-ry - npe06pa30BaTeJIL secoaoro rrJIOTHOMepa C nnea-
MO- HJIH anexrponepeaasea) 

@' 

27 1f3MepeHHe H HH,nHKaUHJI JII060H 3JIeKTpHqeCKOii BeJIHtJH-
HhI (npafiop ,nJIJI H3MepeHHJI JII060it 3JIeKTpHqeCKOH BeJIH

qHHhI noxaaasaiouraa, yCTaHOBJIeHHhIii no Mecry (nan

rrHCH, pacuraeposusaronrae KOHKpeTHylO H3MepJleMYlO 
BeJIHtJHHy, pacnonaraiorcx JIH60 pJl,nOM C npaoopoa, JIH
60 B sane Ta6JIHUhI aa none sepreaca, CM. nn. 28 -30) 

~ 

28 1f3MepeHHe H HH,nHKaUHJI HarrpHJKeHHH (npatiop ,nJIH H3
MepeHHJI HanpJlJKeHHJI noxaasrsaiomaa, YCTaHOBJIeHHhIH 

rro Mecry - BOJILTMeTp) 
~v 

3 

~ 

I:)
-4 

~ 

0 

(J 

a 
@ 

@9 

1 
13 

14 

15 

16 

17 

18 

19 

20 

II , . 
2 

1f3MepeHHe,HH,nHKaUHJI H rr03HUHOHHOe peryaaposaaae 
,naBJIeHHJI (npatiop ,nJIJI H3MepeHHJI ,naBJIeHHJI /paspesce-

HHlI/rrOKaJhIBaJOIUHA, C KOHTaKTHhIM yCTpOitCTBOM, ycra-
HOBJIeHHhIA rro Mecry -3JIeKTpOKOHTaKTHhIH MaHOMeTp, 
BaKyyMMeTp ) 

1f3MepeHHe H perynapoaaaae ,naBJIeHHJI (perynarop ztas-
JIeHHJI, pa60TalOIUHii 6e3 nocropoaaero HCTOtJHHKa snep
rHH - perynsrop ,naBJIeHHJI npsxoro ,neHcTBHJI ",no ce
6H") 

-, 
1f3MepeHHe pacxona (nepaaxasra H3MepHTeJILHhIii rrpe

06paJoBaTeJIL pacxo,na - tJYBcTBHTeJIbHhIii 3JIeMeHT pac
xonouepa, CtJeTtJHKa KOJIHtJeCTBa, YCTaHOBJIeHHhIH no 

Mecry (,nHa«pparMa, COrrJIO, npeofipaaonarem, 3JIeKTpo
MarHHTHOrO oaCXO,nOMeOa) . 

1f3MepeHHe pacxozta (rrpe06pa30BaTeJIL pacxona, C ,nHC-
TaHUHoHHoA nepenasea CHrHaJIa, yCTaHOBJIeHHhIii no 
Mecry - 6ecIII(CaJILHhIH ,nH«pMaHoMeTp pacxonojaepa ne

peveanoro nepenana ,naBJIeHHH, poraaerp 6eCIIIKaJILHhIH 
C 3JIeKTOO- HJIH naeesaonepenasea) 

1f3MepeHHe H HH,nHKaUHH pacxona (npafiop ,nJIH H3Mepe
HHJI pacxona nOKa3hIBa1OIUHit, yCTaHOBJIeHHhIit rro Mecry 
- CTeKJIJlHHLIH pOTaMeTp, ,nH«pMaHoMeTp) 

1f3MepeHHe, aarerpaposaaae BO BpeMeHH H HH,nHKaUHJI 
pacxona (npeotipaaosareas pacxonatiecmxansaujt, HH-

TerpHpYJOIUHH, YCTaHOBJIeHHhIH no Mecry - JII060H pac
xoacaep-cxeraax 6eCIlIKaJILHhIH C aarernarooox) 

1f3MepeHHe, peracrpauas H perynapoaaaae COOTHOllle
HHJlpacxo,nOB (yCTpOHCTBO ,nJIlI perHCTpaUHH H peryna
pOBaHHJI COOTHOllleHHJI pacxonos, yCTaHOBJIeHHOe ,nHC-
TaHUHOHHO) 

1f3MepeHHe, HH,nHKaUHJI, peracrpauaa H perynaposaaae 
pacxoaa (ycrpoacrso peryJIHpOBaHHlI pacxozta C BhIBO
,nOM H peracrpauaea pe3yJILTaTOB H3MepeHHJI, pacnoao-
JKeHHOe ,nHCTaHUHOHHO) 

18 
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3 
-- --------- - 6JI. 5..---.-- --._- 

1 2 3 
29 M3MepcHHe H HH.nHKaUHH CHJIhI TOKa (npnfiop .nJIH H3MC-

~ApeHHH CHJIhI TOKa nOKa3hIBBlOlIlHlt, yCTBHOBJIeHHhIlt no 

MCCT)' - avnepxerp ) 

30 M3MepeHHc H HH.nHKaUHH MOlIlHOCTH (npafiop .nJIH H3Me- ®wpeHHlI MOlIlHOCTH noxaaasaiouiaa, YCTaHOBJIeHHhIH no 

MCCT)' - BaTIMCTP ) 

~ M3MepeHHe H perHCTpaUHJI BJIa)f(HOCTH (ycTpOUCTBO .nJIli epcrHcTPaUHH nOKa3aHHH .na'PlHKa BJIa)f(HOCTH yCTaHoB-

JIeHHOe .nHcTaHUHoHHO - caMonHceu HJIH KOHTpOJIJIep) 

--
32 M3McpeHHc H HH.nHKaUHlI paaxrepa (npaoop .nJIli H3MCPC-

GHHlI paassepa, nOKa3hIBalOlIlHH YCTaHOBJIeHHhIH no MecTy 

- TOJIlIlHHOMCP pyJIOHHhIX MaTCpHaJIOB, JIeHT H JIHCTOB) 

33 M3McpeHHc H HH.nHKaUHlI COCTaBB IKalJCCTBal (npafiop 

.nJIli H3MepeHHlI COCTaBa IKalJCCTBal nponyxra nOKB3hI- @O2 
BalOlQHH, YCTaHOBJICHHhIH no MecTy - rB30aHaJIH3aTOp co-
,[(ep)f(aHHJI KHCJIOpo.na B ,[(hIMOBhIX raaax nOKB3hIBalOlIlHH) --

34 113McpeHHe H HH.nHKaUHH COCTaBa IKalJCCTBal rrponyx-

rampafiop ,[(JIli'H3MepcHHlI COCTaBa IKalJCCTBa! npoztyxra, @PH 
YCTaHOBJIeHHblH no MCCT)', aanpasrep, npe06pa30BBTeJIb 

,pH-MeTPa) 

35 113MepeHHe, peracrpanas H perynaposaaae COCTaBa 

IKa'lCCTBa! npoayxra (yCTpOHCTBO .nJIH pcrHcTpBUHH H pe-

~ryJIHpOBBHHlI COCTaBa IKalJCCTBa! nponyxra, yCTaHOBJIeH-

Hoe .nHcTaHUHoHHO) 

1 

36 113MepcHHe, HH.nHKaUHH H CHrHaJIH3aUHlI pa,[(HOBKTHBHO-
a.,~

CTH (npatiop ,[(JIli H3MepcHHH pa,[(HoaKTHBHoCTH noxasu-

8BalOlIlHti C KOHTaKTHhIM yCTPOHCTBOM, YCTaHOBm:HHhIH no 

MCCT)' (nOKa3aHHlI H CHrHaJIH3aUHlI rrpenensao nonycra-

MhIX KOHueHTpaUHH (l- H 13-JIYlJeH) 

37 113MepeHHc H per-acrpauas CKOpOCTH IlJaCTOTbll (yCTpOH-

CTBO .nml pcrHcTPaUHH CHrHaJIa H3MepcHHlI lJaCTOThI spa- ®meaas npasona YCTaHOBJIeHHOC .nHcTaH~HoHHO - casro 
naceu HJIH ynpaansiounra xonrponnep, /perH~TpaUHH 
nOK1i3aHHH 'raxoreneparopa/)

--- , 

~ 
,~",,', 
,. 
I 

I 
I 

20 

.';~j:2~:~·~>t,~...,..,....,~ ...... '<'i'::?r' ••••,.,.......~~.'~ .. ,. ,-


OKOHlJaHHC Ta6JI. 5 
1 2
 

38
 113McpcHHe, HH.nHKa,UHlI H peracrpauaa HeCKOJlbKHXpaa-


HOpO.nHhIX BeJIHlJHH (npafiop .nJIli H3MepcHHH HCCKOJIbKHX
 F(M,W.Q) 
paaaoponasrx BeJIHlJHH peracrpapytomaa, yCTaHOBJIeH-


HhlH no MecT)', aanpnuep, H3MepcHHe nOKa3aTCJIeU xase-

CTBa 6yMa)f(HOrO nOJIOTHa - BJIB)f(HOCTH, MaCCbI r/M2 H
 ~ 
30JIbHOCTH H3MepHTCJIbHhIM 6JIOKOM cxaaapyiourero yCT

pOHcTBa na aaxare EnM)
 
39 113MepeHHe H HH,[(HKaUHlI BH3KOCTH pacrsopa (npafiop
 

.nJIH H3MepeHHlI B1I3.KOCTH pacrsopa rroxaaaaaionma, yc- ,
 G 
TaHOBJIeHHblH no MecTy -' Bfl6pBU,HOHHhIH BHCK03HMCTp) 

113MCpCHHC, HH,[(HKaUHlI H CHrHaJIH3aUHlI MacchI'(npil60p40 
.nJIli H3MCpCHHlI MaCChI nponyxra nOKa3hIBaIOIUHH, C KOH @
TaKTHhlM yCTPOHCTBOM, YCTaHOBJICHHhlH no MCCT)' -


3JICKTpOHHO-TeH30MCTpHlJCCKOC CHrHaJIH3HpylOIUCC yCT

~HCTBO)41 Ilpeofipasoaaaae CHrHaJIa (npc06pa30BaTCJIb CHrHaJIa, (!3PJ rCTOHoB>eHHY' 'HOT.HUHOHHO, aanpaxep, npeofipaso
aarens T3nC repxonapsr B YHH<!mURpOBaHHhlH nHCB,Ma-

THlJCCKHil: CHrHaJI) 

1.4. P81pa60TKa ~YHKIJ,HOHaJ1"HblXCUM aBTOM8TH381J,HH 

no CT8HA8PTY 85.1 

Cmauoapm S5.1[7}, paJpa60maHHblii KOMumemOM no cmauoapmu

sauuu ISA (Instrument Society of America) na oCHOBe MexmyHapO,[(Horo 

craaaapra ISO 3511 [1 - 4], conepscar 06WHpHblH Ha60p 6yxBeHHo

rpa~HlJeCKHX CHMBonOB .nnH H306pB)l(eHHlI ~YHKUHH aBTOMaTH3aUHH H 

TeXHH'IeCKHX cpencrs H n03BOJIHeT C03.naBaTb ~YHKUHOHaJIbHble cxeusr 

aBTOMaTH3aUHH JIIo6oii cmeneuu oemenusauuu no yCMompeHUNJ paspa

6omllUKa. 
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6 

P "4 

Pa3Mepbl zpat/JUlieCKUX CUM60Jl06 Mozym eapsupoeamsc» no »ce
II -----JlaHUIO pa3pa60m'lUKa U 6 3a6UCUMocmu om pasuepoe «epmeuca cxe

Mbl, eOUHcm6eHHblM YCJl06UeM R6JlRemCR eouHo06palue ul06pa:m:eHUU 

6 npeoenax OOHOU CXeM61. 

Ha60p 3HaqeHHH 6yKBeHHblX CHMBOJIOB crannapra S5.1 mape, qeM 

npHBe.n.eHHblH B Ta6JI. 2; OCHOBHble 3HaqeHHM B CTaH.n.apTe H 

fOCT 21.404-85 COBrra.n.aIOT (CM. Ta6JI.6). 

Tatinaua 6 

6yKBeHHbie YCJIOBHble 0603H8'1eHHH c1JYHKqHH 8BTOM8TH38qHH 

no CTaH.ll:ap~y 85.1 

060

3Ha

qeHlfe 

IhMepMeMaM BeJIH'IIfHa <1>YHKUIfOHaJIbHhlH npH3HaK npatiopa 

'OCHOBHoe 

3HaqeHHe 

nepaoa 6¥K-

Bhl 

.n.onOJIHH-

TeJIbHOe 060

anaxeaae, 
YTO'lHMIOm;ee 

3HaqeHHe 

nepsoa 6YKBhl 

orofipaxeuae 
HH!f>0pMaUIfIf 

epOpMHpoBa-

HHe BhlXO.llHO

ro CHrHaJIa 

.n.o

nOJIHH-

TeJIb-

Hoe 

aaane-
HHe 

1 2 3 4 5 6 

A AHaJIH3 CHrHanH3a

UHM 

B Fopeaae, 
ClKHraHHe 

C ABTOMaTHqe

.cxoe peryna
pOBaHHe 

D Pasnocrs, ne

perra.ll 

E Hanpxsceane ,ll;aT'lHK (rrep-

BH'IHbIH 3JIe

MeHT) 

F Pacxon COOTHoIIlHHe, 

.llP06h,.llOJIM 

22 

23 

,.~""",.,_c 

._.,...., ---- 6JI.6 

1 2 3 4 5 
G YCTpOHCTBO 

.llJIM aafimo, 

.lleHHM (MOHIf-

TOp) 

H PYQHOe B03 BepXHHH 
.lleHCTBHe rrpe.lleJI
 

I
 TOK Iloxasaaae 

J MOillHOCTb CKaHHpOBa- . 

Hlfe 

K BpeMeHHaM CTaHUHMCKOpOCTb H3

nporpasora ynpaaneansMeHeHHM 

Yponens CseroaasL HHlKHHH 

cHni.aJIH3a~HM rrpe.lleJI 

M Pe3epBHaM Mraoseaaoe Cpeanee 
3Ha'leHHe 

N 
3HaQeHHe6YKBa 

Pe3epBHaM 

6YKBa 

0 Pe3epBHaM Cy~alOm;.ee 

yCTpOHCTBO 

P 

6yKBa 

TO'lKa oT60

BaKyyM
 

,ll;aBJIeHHe, 

pa, coenane-
HHe 

HarerpapoBeJIH'IHHa,Q 
BaHHe, CyM-


3YIOm;aM Ka

xapSKTepH-

MHpoBaHHe
 

'1eCTBO: co no BpeMeHH
 

CTaB, KOH

~eHTPaUHM 

PerHcTpaUHM
 

HOCTb
 

Pa.llHOaKTHB-R 

BKJIIO'IeHHe
 

'1aCTOTa
 

06eCneQeHHeCKOpOCTb,S 
OTKJIIOQe-

HHe, nepe-

KJIIO'IeHHe, 

6JlOKHpOBKa 

6e30rracHocTH 

IlepenaxaTeunepary-T 
CHrHaJIapa 
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OKOH'IaHHe Ta6JI, 6 

1 2 3 4 5 6 

U HeCKOJIbKO 

pasaopon-
HbiX napa-
MeTPOB 

MHOro-

4lYHKI.\HO-

HaJIbHOCTb 

MHoro41yHK

I.\HOHaJIbHOCTb 

V BH6paI.\HlI KJIaIlaH, 

,n;eMIl41ep 

W Macca 

X Pesepa OCbX 

y C06bITHe, 

COCTOllHlIe 

OCb Y PeJIeil:Hbltf BbI

XO,n;, BbI'IHCJIe-

HHe, npeofipa
30BaHlIe 

Z TIOJIO)KeHHe, 

pa3Mep 

OCbZ .uBHraTeJIb, 

peryJIHpyIO-

II\HH opraa 

CTaHAapT 85.1 COAep:>KHT CJIe.IlYIOW.YIO CHMBOJIHKy OJIR 0603Ha'ieHUR 

muna nepeoaeaescux no JlUHURM C8R3U CUZHaJl08: 

/ I /
I / r: 

1$/ 7$/. 

HJIH fII----IIf 

~ I 

'-.J ---..;;;-;7 

-0-0-

**
 -\-\- lIJIlI '/1/ '#I: 

no,nKJlIOQeHHe K 06beKTY ynp8BJIeHHJI 

Heonpe,neJleHHblH THn CHrH8JI8 

nHeBM8THQeCKHH CHrH8JI 

3JleKTpHQeCKHH CHrH8JI 

rH,np8BJlHQeCKHH CHrH8JI 

CBeTOBOH HJIH lByKOBOH CHrHaJl 

BHyTpHcHcTeMH8J1 CBJl3b 

nHeBM8THQeCKHH 6HH8PHblH CHrHaJl 

3JleKTpHQeCKHH 6HH8PHblH CHrHaJl 

24 

BH,n H aaanaxeaae rparpanecxax CHMBOJIOB crannapra 85.1 npen

CTaBJIeHbI B Ta6JI.7. 

Tafinaua 7 

YCJlOBHble rp8eJ»HQeCKHe H306paaceHHJI TexHHQeCKHX cpeacra 

no eraanapry 85.1 

Ha3BaHHe 

OCHOBHble rex

HH1ieCKHe cpen-

CTBa, nocrynaue 

OilepaTopy 

TeXHHqeCKHe 

Cpe.IlCTBa IlO 

. MecT)' 

BCIlOMOraTeJIb

nsre Cpe.L\CTBa, 

.L\OCT)'IlHble one

paTopy 

OT.L\eJIbHO paCIlOJIO

)KeHHOe yCTpOtfCTBO 8 0 8 
MOHHTOp oneparo

pa, nporpaasmpye-

MldH KOHTpOJIJIep 
B 0. [3 

«I>YHKI.\HH, sunox-

HlieMbie KOMilbIOTe

pOM 
8 0 S' 

Ilporpaxsmoe JIO

raxecxoe yrrpasne-

HHe 
~ gJ ~ 

rpafjJU'IeCKUU CUM80Jl MOJICem 6wmb OOnOJlHeH nORCHeHUeM, «omo

poe pacnonaeaemcu eeepxy cnpaea om zpafjJU'leCKOZO CUM80Jla. YCT

pOHCTBa HJIH <l>YHK~HH, He nocrynaue oneparopy CHCTeMbI, H306pa:>Ka1OT 
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aHllJIOrMlfHO npe~CTaBJIeHHbIMB Ta6JI.8, HO BMeCTO CnJIOillHOH JIMHMH HC

nOJIb3YlOTCH nYHKTHpHbIe JIMHHH, KaK, aanpaxep: 

8 ~8 

Cmauoapm S5.1 n0360JlRem ysasueam« na t}JYHl<liUOHaJlbHbIX 

cxeuax munbl pezyJlupylOU(UX opeanoe U ucnonuumensnux seexanus

M06 (T.a6JI.8 H 9), omotipaseam» cocmosnue pezynupytousux OpZaH06 6 

cnyuae a6apUUHOZOOlnKJIlO'IeHUR nUmaHUR (Ta6JI.1O), a raxxe oema

IIU3Up06amb u306pa3lCeHUR cpeocme U3MepeHUR mexHoIlOZU'IeCI<UX na

pascempoe (Ta6JI.ll ). 

Ta6.n~~a 8 

YCJIOBHble Hlo6pa*eHHH perYJIHPYIOUJ;HX KJIanaHOB 

2-iXH Ofimee H306pa)J(eHHe 

H"H Knanaa rana 6aTTeprPJIjIH 

~ TIoBopoTHaR 3aCJIOHKa 

c---r:-:J----t Illaposoa iotanan 

cy TpeXXO,llOBOH xnanan 

Tatinaua 9 

YCJIOBHble Hlo6pa*eHHH HCnOJIHHTeJIbHblX MexaUHlMOB (8M) 

~ COJIeHOH,llHbIH BeHTHJIb 

~-yTY MeM6paHHbIH HCnOJIHHTeJIbHblH Mexa

"H3M C BCTpoeHHbIM 3JIeKTpOnHeBMaTH

~eCKHMnpe06pa30BaTeJIeM 

~ MHoro060pOTHbIH ~BHraTeJIb 

.~ 
I 

MeM6paHHbIH MM 

, Il"eBMoUHJI/HH~P O~HOHanpaBJIeHHOrO 

~eHCTBHH 

"" 
-

IlHeBMoUHJI/}fH~P ~BYHanpaBJIeHHOrO 

~eHCTB"" 

1 3JIeKTpo...rH~paBJIHlfeCKHH npeofipaso-

BaTeJIb 

26 
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--

Ta6n~ua 10 

YCJlOBHble 0603HaqeHHH COCTOHHHH MeM6paHHbIX OM B cnynae 

aaapannoro OTKJllOqeHHH nHTaHHH 

6..... V'-'I-IlV.UIn"".I ...J."" J.U 

1 2 3 
3 113MepHTeJIh KOHl.\eHTpal.\HH co BCTpoeH-

~ 
HhIM npeofipaaoaareneu 

4 Ilhe30MeTpHqecKHH H3MepHTeJIh nJIOTHO-

~ 
CTH (no nepenany ,naBJIeHHM) 

DO 
1 

5 Pa.n;HoaKTHBHbl1I: H3MepHTeJIh nJIOTHOCTH, SOURCE ~ 
no.n;KJIIOqeHHblH K"cauonacny, yCTaHOB- CONVEYOR 

JIeHHoMy ,nHCTaHU"HOHHO 2/ 
u 2 0 

CD ,~~' CD 
6 113MepHTeJIh ynem.aoro seca npOTOqHO- rro 'rnna 

7 KOHTpOJIh H 6JIOKHpOBKa .I;IBHraTeJIM aa-

~ 
coca npa rraaeaaa HanpMJKeHHM 

8 Ofiutee 0603HaqeHHe H3MepHTeJIli pacxo-

,na 

~ 
9 Cyxaiomee yCTpoHcTBO C <pJIaHl.\eBblMH 

HJIH yrJIOBblMH OTBo.naMH K nOKa3b1BalO-

~.llleMy npafiopy nepenana ,naBJIeHHM, YC-

TaHOBJIeHHoMy no MecyY FI 
5 

10 Tpyfixa BeHTypH 

~ 

'cD12 

t---L )l,ByxXO.nOBOH KJIanaHyoTKpbIToe co-

CTOMHHe 

~ )l,ByXXO.n;OBOH xnanaa.saxpsrroe COCTOM-

HHe 

-

~ 
JII060H xnanaa, coxpanaerca COCTOMHHe 

K MOMeHTy OTKJIlOlJeHHM nHTaHHM 

.. ± 
JI1060H: KJIanaH, COCTOMHHe He onpene-

JleHO 

.. c
~'" 

Ta6n~ua 11 

¥CJlOBHble 0603HalJeHHH cpencra H3MepeHHH
 

TeXHOJlOrHqeCKHX napasterpoa
 

N2 
n/n 

HaHMeHOBaHHe 0603HaqeHHe 

3 

~6 
~ 

2

© ® 
2 

,w 

1 2 
1 AHMH3 COCTaBa semecraa 

2 113MepHTeJIh npoBo.nHMOCTH, no,nKJIIO

qeHHblH K TOqeqHOMY caxonacuy 

2928 
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1 2 
~-

3 

~ 

CD16 

~ 

11 Typ6HHHblH HJIH nponennepasra nep

BH'iHblR :meMeHT 

~-

12 3JIeMeHT 3JIeKTpOMarHHTHoro pacxozto-

Mepa 

13 M.3MepeHHe aMnep-tlarppKH 3JIeKTpo

}:{BHraTeml t1 
~ .... -'"T-_ 

'" 
~ 

~ 
c 

JI 
1 

14 M.3MepeHHe MOrnHOCTH,lIBHraTeJIlI, aaco

ca 

-

15 Bcrpoennoe BO,llOMepHOe CTeKJIO ITrDN 6 
K 

~N 7 
K 

16 BO,llOMepHOe CTeKJIO, COe,llHHeHHOe C ex-

KOCTblO 

17 I1H,lIHKaTop ypOBHlI ID, 
N 9 
K 

~ K 13 

18 TIpe06pa30BaTeJIb ypOBHlI ,lIHcPcPepeHl\H

aJIbHOrO rana 

19 M.3MepHTeJIb H HH,lIHKaTOp ypOBHlI no

nJIaBKOBOro rana 

~ 
1~ 

-

TI
TIpo~OJI)KeHHe Ta6JI. 11 

I 

-. 
1 2 3 --

20 Pa,llHOaKTHBHblH HJIH yJIbTpa3ByKoBoR 

~nrnpeotipaaosarens ypOBHlI 
N N 17 

; 

21 113MepeHHe H peracrpauas BJIa>KHOCTH 
~ CONVEYOR 

2/ 
a 0 

22 Ilpaaoe H3MepeHHe H HH,lIHKal\HlI ,lIaBJIe-

HHlI no MecTy T 
23 113MepHTeJIb ,lIaBJIeHHlI C CHJIbcP0HHblM 

., 
~ ~ 

pasnenarenea H KanHJIJIlipOM 
Es; ~ 

. (~b 
24 113MepHTeJIb ztaaneuaa C noxaasraaroruaa 

npe06pa30BaTeJIeM 

~ 
25 C'ieT'iHK cPoT03JIeKTpH'ieCKOrO THna LIGHT ~ 

SOUREE CONVEYOR 

2/ 
a 2 0 

~1 . 

26 CqeT'iHK cPoT03JIeKTpH'ieCKOrO rana 

~CyMMHpylOmHH CONVEYOR 

2/ 
a 2 0 

~ 
31 

30 
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---------------

---------

-----

ITpO){OJDKeHHe Ta6JI. 
, 

2 

ST 
1 

I 

11 
I 2 3 

27 0 0113MepHTeJIb pannauan C HH,llHK8UHeH 2 

CD 
28 TIepBH'IHblH H3MepHTeJIb pa){HaUHH C 2 2

npe06paJoBaTerreM 

2 2 

~ 
29 Taxoxrerp 

IROTATING 
MACHINE 

30 ,UaT'lHK rexneparypsr B 3amHTHOM 'IeXJIe
 
(CHMBOJI 'IeXJIa He06H3aTerreH)
 T 

. 

T 
'-

Tepaosrerp nOKa3b1BalOmHH; yCTaHoB-

JIeHHbIH no MecTy
 

31 

32 Tepxonapa, repxoxerp conpOTHBJIeHHH, 
~ ..,..COe){HHeHHblH C nOKa3b1BalOmHM npH60

RTD !IF 
~ 

pOM no MecTy 
APPLICABLE). 

TI 
10 

33 
---. 

TIHpoMe1p - nepBH'IHblH npeofipasoaa-

Terrb
 

A 21rn~~
~ 

1 
34 

35 

I. 
J 

36 

37 

2 
113MepeHHe HeCKOJIbKHX napaverpoa 

TIpe06pa30BaTeJIb seca C nHeBMaTH'Ie-
CKHM BblXO){OM . 

Ilpeofipaaoearens seca C 3JIeK1pH'IeCKHM 
BblXO){OM 

Koarpons CTeneHH OTKpblTHH xnanana 

OKOH'IaHHe Ta6JI.II 

CONVEYOR 

?[ 
}I' 

~
 

1.5. Ilpasrepet cl»YHKUHOHaJlbHblX CxeM 

aBTOMaTHlaUHH 

1.5.1. A6moMamu3al(UR npouecca npuzomoenenus 6apO'lHOU I\UCJlOmb' 

J 6 npOU360tJcm6e cyllbfjJumHOU 14eJlJlIOJl03bl 

I B npouecce BapKH UeJIJIIOJI03hI C,llYBO'lHhIe rasu H3 Bap0'lHhIX KOTJIOB 

HanpaBJIHIOTCH B cacrexy pereaepanan 802 ,llJIH yKpenJIeHHH CbJpOH 

cYJIblflHTHOH KHCJIOThI. Cnyaoaasre raasr nocrynaror xepea snyxropsr 1 B 

UHcTepHhI BhICOKoro H HH3Koro ,llaBJIeHHH. CblPaJI cynsdiarnas KHCJIOTa 

HaCOCOM nonaercs B uacrepny nasxoro ,llaBJIeHHH, H3 KOTOpOH 3aTeM 
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rpaacnoprapyerca B QlICTepHY BbICOKOrO .D.aBneHlIB. BapOtIHaB KHCnOTa 

H3 QHCTepHbI BbICOKOrO .D.aBneHHB nO.D.aeTCB B BapOtIHbIH uex, Yxpenne

HHe KHCnOTLI ocymecranserca rryress QHpKynBQHH ee xepea 3.D.YKTOPbI BO 

BpeMB nocrynneaas C.D.yBOtIHLIX raJOB. Ilonaaa CbIpOH KHCnOTbI B QHC

repay HH3Koro .D.aBneHHB HnH nO.D.Ka1f.Ka KHCJIOTbI B QHCTepHy BbICOKOrO 

.D.aBneHHB npOHCXO.D.HT nHIIIb npa na.D.eHHH ypOBHB B QHCTepHaX .D.O MH

HHMyMa. 

t1JYHI<U,UOHflJIbHaR CXeMa aemoseamusauuu npouecca peeenepauuu 

SO], 6blnOllHeHHaR COZllaCHO rOCT 21.404-85, npeocmaeneua na puc.L. 

Ha cxeue coxpaaeasr HOMepa n03HQHH CHCTeM KOHTponB H ynpaa

neHHB, npaaarsre B TeXHlItIeCKOH .D.OKyMeHTaQHH, H3 KOTOpOH B3BT npa

xep. 

Konrporn, .D.aBneHHJI B JIHHHBX C.D.YBOqHbIX ra30B ocyutecranaercs 

.D.aHHKaMH .D.aB.lJeHHJI (n03.PI-9, PI-19), KOHTpOJIb .D.aBJIeHHJI B nHHHJlX 

nonana KHcnOTLI K 3.D.yKTopaM - (n03. PI-IS, PI-26). Perynaponanae 

pacxona aenornonreansrx ra30B H3 QHCTepHbI BbICOKoro .D.aBJIeHHB B QHC

TepHY HH3Koro .D.aBneHHB oTpIDKeHo aa n03.PRC-18, a paCXO.D. aenorno

~eHHbIX ra30B H3 QHcTepHbI HH3Koro .D.aBneHHB B KHcnOTHbIe 6aKH -Ha 

n03. PRC-I. Pafioxee nasneaae B naporasoson $a3e QHCTepHbI HH3Koro 
2 . , 

.D.aBneHHJI COCTaBnBeT 1,5 Kr/cM (n03.PRA-ll). rIPH .D.OCTH)KeHHH .D.aB-

JIeHHB B uacrepne 5,0 Kr/cM 
2 

cpafioraer CBeTOBaB 
. 

H 3ByKoBaB CHrHaJIH

sauna. EeJIH He 6Y.D.yT npHHBTbI MepbI no CHH)KeHHIO .D.aBJIeHHJI B QHCTep

He H OHO .D.OcTHrHeT 6 Kr/cM
2

, 3neKTpoKoHTaKTHbIH MaHoMeTp (n03. 

PISA-lO) saxpoer KJIanaH (n03. HSA-lO) na nonaxe C.D.yBOK B QHCTepHy. 

34 

Pafionee nasneaae B naporaaosoa $a3e nacrepnsi BbICOKoro nanne

HHJI COCTaBnJleT 3,0 Krc/cM 2 (n03. PRA-21). rIPH .D.0CTH)KeHHH .D.aBneHHB B 

uacrepne 5,5 Krc/cM
2 

cpafioraer CBeTOBaB H 3ByKOBaB CHrHaJIH3aQHJI. 

B crrysae npeBbIIIIeHHJI nepxaero npenena 10 Krc/cM2 3neKTpOKOH

TaKTHbIH MaHOMeTp (n03.PISA-20) saxpoer xnanaa (n03. HSA-20) na 

nonase C.D.yBOK B QHcTepHY. Ilpa nOHH)KeHHH ypOBHJI B uacrepae HH3Koro 

.D.aBneHlIB .D.O MlIHlIMaJIbHOrO (n03. LRSA-13) oTKpbIBaeTCJI 3a.D.BH)KKa 

(n03. HSA-8.t) 1I 3aKpbIBaeTCJI 3a)J.BH)KKa (n03. HSA-8.2). llPOllCXO.D.lIT 
. . 

nonnarxa QHCTepHhI,H ua rrynsre oneparopa BK.rIIOqaeTCB JIaMnOtIKa 

"nO.D.KatIKa KHcnOTbI B QlICTepHy HH3Koro .D.aBneHHJI". Ilpa nOBbIIIIeHHH 

ypOBHJI B QlIcTepHe.D.O MaKCHMaJIbHOrO 3a)J.BlI)KKa (n03. HSA- 8.1) saxpu

BaeTCJI, a 3a.D.BlI)KKa na Tpy60npOBO.D.e KlICJIOTbl 1I3 QHCTepHbI OTKpbIBaeT

CB (n03. HSA-8.2). JIaMnOqKa "nonxasxa KHcnOTbI B QlIcTepHY HH3Koro 

.D.aBJIeHHJI': noracaer, Ilpn nOHlI)KeHHH ypOBH1I B uncrepae BbICOKoro 

.D.aBJIeHHB .D.O MlIHHMaJIbHOrO (n03. LRSA-24) OTKpbIBaeTCJI 3a.D.BH)KKa 

(n03. HSA-17) H 3aKpbIBaeTCJI 3a.D.BH)KKa (n03. HSA-27). llpOHCXO.D.HT 

nO.D.nHTKa uacrepnu. Ha nynsre oneparopa BKnIOqaeTCJI JIaMnOqKa "nozi

xasxa KHC.rrOTbI B QHCTepHY BbICOKoro .D.aBneHHJI". Ilpa nOBbIIIIeHHH 

ypOBHJI B QHCTepHe.D.O MaKCHManbHoro 3HaqeHHJI 3a.D.BH)KKa (n03. HSA

17) 3aKpbIBaeTCJI, a 3a.D.BH)KKa aa Tpy60npOBO.D.e KHCJIOTbI H3 QHcTepHbI 

OTKpbIBaeTCJI (n03. HSA-27). Jlauna "nonxasxa KHCJIOTbl B QHcTepHY BbI

coxoro .D.aBneHHB" racner. 

Ilpeaycaorpena B03MO)KHOCTb .D.HCTaHQHOHHoro ynpaaneaas KJIa

naaaua C nynsra oneparopa  3TOMy COOTBeTCTByeT 0603HatIeHHe HSA y 

scex KJIarraHOB. 
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1.5.2. A6moMamu3a~UJI npouecca npoMbl6KU He6eJleHOii uenntonosu 

•	 ua 6aKyyM-pUJIbmpax 

3a~aqa npouecca npoMhIBKH COCTOHT B TOM, QT06hI C HaUMeHbUlUMU 

nOmepRMU OT.n:eJIHTb eeo« ompa60maHHblii 6apO'lHblii U4,eJI0K OT ueJIJIlO

JI03HOH MaCChI. 

Ha puc. 3	 npencraaneaa !PYHKUHOHaJIbHajl cxeua aBTOMaTH3aUHH 

npoMhIBHOH yCTaHoBKH, BhInOJIHeHHajl no rOCT 21.404-85. 

B oaHHoM npuuepe npouecc npoMbl6KU npomekaem 6 6amapee U3 

06YX OOH030HHbiX 6aKYyM-pUJIbmpax no 3OMKHymoii npomueomonnoii 

cxeue, KpenKHH meJIOK oT6HpaeTCjI H3 nepsoro fiaxa !pHJIbTpaTa H nona

eTCjI B BapOqHhIH nex H ua BhInapKY. 

U:eJIJIIOJI03H~ xacca nOCJIe BapOqHOrO KOTJIa H asrzrynuoro pesepaya

pa nocrynaer na COpTHpOBaHHe, orxyzta C KOHueHTpaUHeH 0,9-1,2 % no

crynaer B npHeMHYIO BaHHy nepnoro Ba~yYMo!pHJIbTpa.Ha cxeue noxasa

HbIJYHKQHH KOHTpOJIjI H peryJIHpOBaHHjI pacxona MaCChI aa npOMhIBKY 

(no . FIRC- 1). 

Ha spamatomeaca fiapafiaae BaKyyM-!pHJIbTpa ofipaayerca CJIOH uen

JIlOJI03hI B: sane nanxa. meJIOK !PHJIbTpyeTcjI xepes CJIOH ueJIJIlOJI03hI 

BHYTPb fiapafiaua H CTeKaeT B C60pHHKH !pHJIbTpaTa. )],JIjI npOMhIBKH Mac

ChI aa nOCJIe.n:HHH BaKYYM-!pHJIbTP nonaercs ropaxas sona, aa nepasni 

!PHJIbTP ~JIjI npoxsrsxanonaercs q>HJIbTpaT H3 aroporo fiaxa !pHJIbTpaTa. 

Pacxon !pHJIbTpaTa aa cnpsrcxa nepsoro BaKyyM-!pHJlbTpa perynapy

eTCjI (n03.FIC-7). 3aAaHHe perYJInopy pacxona !pHJIbTpaTa aa cnpsrcxa 

nepsoro uaxyyx-diansrpa !PopMHpyeTcjI B KOHTYpe peryJIHpOBaHHjI ypOB

HjI BO BTOpOM fiaxe !pHJIbTpaTa (no3.LICA-8). 
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)J,ml 1P0pMOBaHlHi O)),HOpO)),HOH narrxa na cerxe 6apa6aHa He06xo)),R

MO 06eCne'IRTb nOCTOjfHCTBO ypOBIDI MaCCbI B npReMHOH BaHHe saxyysr::a 
C") 

o 
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m o 
!Q CTeIIeHH OTKpbITHX xnanaaa na rpytiorrposone meJIOKa, noaaaaexoro aa 

s • II IllS0~ t 
~ ssmapxy (rr03.LICA-6).! 0 A ~ 

.. ..l ~I~.. 0.. i 8.lil 
t:ll. 

i «pHJIbTpa. 3TO ocytnecranaerca rryrex R3MeHeHRlI CKOpOCTH spameaaa 

6apa6aHa C nOMOmbK) )),ByXKOHTypHOH CRCTeMbI peryJIHpOBaHHJI 

::r 
llS: (no3.LIC-2, LIC-4, SIRC-3, SIRC-5). 
o:x: 
(l.) npOMbITaJI H crymeanaa Macca c nepsoro BaKyyM-IPRJIbTpa nocryna

~ er B pa36HBaTeJIb, rne pa36aBJIlleTCX meJIOKOM )),0 KOHu,eHTpau,HH 
Q.)

:x: 
is: 

0,9-1,2 % H nonaerca I! npaennyio BaHHy sroporo IPHJIbTpa. Pacxon 

~ IPHJIbTpaTa yCTaHaBJIHBaeTCjf,'HCXO)l,JI H3 npoR3Bo)),HTeJIbHOCTH nOTOKa::a
 

8- (n03.FFIC - 9).
 
t:l
 
IllS Ha cnpucxa nroporo BaKyyM-IPHJIbTpa nozraercs ropssas sona, TeM

C,) 

Q.)
C,) 

neparypa KOTOpOH 65-70 °c KOHTpOJIHpyeTc5I (n03.TI-12). Pacxozt ropa::r 
qeH BO)),bI perynapyercs (n03. FIRC- 11) B 3aBHCHMOCTH OTCTeneHH qHC~ 

e is: 
TOTbI npoMbIBKH u,eJIJIIOJI03bI (n03.QIC-I0) (xpenocra !pHJIbTpaTa, nocry

IllS 
C") naionrero BO BTOPOH C60pHHK lP.HJIbTpaTa).is: 
!;j Yposeas B nepeox C60pHHKe IPHJIbTpaTa peryrrapyercx H3MeHtlHHeM 
~ 

~ 
C,) 

:i 1.5.3. A6moMamU3a~uR npouecca npuzomoenenus KOMn03U~UU:x: 
~. 6yMaJICHoii MaCCb' 
:x: o npHroTOBJIeHHe KOMn03Hu,HH 6yMa:lICHoH MaCCbI ocym:ecTBJIXeTCJI B=::r
 
:x: KOMn03Hu,HOHHOM 6acceHHe, rne CMemRBaeTCX )),Ba 
lo: nOJIYlPa6pRKaTa 

$ cynsdiarnas u,eJIJIIOJI03a (CAU.) H cyJIblPHTHax u,eJIJIIOJI03a (CUU.). 
<""l 
~ 
:= 
~" 
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...
 

TIOTOKH nOJIYlPa6pHKaTOB nO.L\aIOTCJI H3 HaKOnHTelIbHLlX 6aCCeHHOB 

JIHCTBeHHOH H XBOHHOH QeJIJIIOJI03hI. 

Ha pRC. 4, 5 npaseneasr lPYHKUHOHaJIhHbIe cxeasr aBTOMaTH3aUHH 

npouecca npHrOTOBJIeHHJI KOMn03HUHH 6YMaX(HOH MaCChI, asmonaeaaae 

no rOCT 21.404-85 H B CTaH.L\apTe ISA S5.1. Crenens .L\eTaJIH3aQHH 

lPYHKQHH 06YClIOBJIeHa B03MO)f(HOCTJlMH cooTBeTcTBYlOwHX craanapros. 

Ha cxessax nOKa3aHbI KOHTpOJIb H CHrHaJIH3aUUJl ypoaueji B uaxona

rensasrx fiacceanax (LIA-l, LIA-6), perynaposaaae KOHQeHTpaQHH Mac

ChI nOCJIe MaCCHbIX HaCOCOB (QIRC-2, QIRC-7). KOHTYP LICA-ll CTa

6HJIH3HpyeT yposeas B KOMn03HQHOHHOM fiaccemre rryrev H3MeHeHHJI 

paCXO.L\OB nocrynaionrax B 6acceHH nOJlYlPa6pHKaTOB. PeryJIHpOBaHHe 

.	 paCXO.L\OB nOJIYlPa6pHKaTOB (FIRC-3, FIRC-6) OCYIQeCTBJIJleTCJI TaKHM 

06pa30M, QT06b1 06eCnetIHTb HX 3a,L1aHHOe BeCOBoe COOTHoweHHe B KOM

n03HQHH 6yMaiKHoH MaCCbI. ):(JIJI nOBblWeHHJI TOtIHOCTH nO.L\.L\ep)f(aHHJI 

KOMn03HQHH 3a.L\aHHe KOHTYpaM peryJIHpOBaHHJI paCXO.L\OB nonytpaopaxa

TOB paCCtIHTblBaeTCJI no lPOpMYJIaM (n03.QYIC-12) 

0.01*Azad *Fzad *QFizad = --------= ,
Q, 

F = 0.01 * (100 - Azad) *Fzad *Q , 
2zad . Q2 • 

rzte Fjzad, F 2zad - 3a.L\aHHe aa H3MeHeHHe paCXO.L\OB l-ro H 2 oro 

nOJIYlP a6pHKaToB,cooTBeTcTBeHHo; 

Fzad - 3a.L\aHHe aa H3MeHeHHe ofimero pacxona nOJIYlPa6pHKa

TOB; 

40 

03"'U"'R 

II:OHno3H
IJ,HOHH..... 
&occ.~ 

3+0,2:1. 

PHC.4. <I>YHKQHOHaJIbHaJI cxeua aBTOMarnJaQHH npouecca rtpnroroaneans 
KOMrr03HQHH 6YMa)f(HOH MaCCbI B faCT 21.404-85 
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~~ 
.~ 

off 

on 
Azad - sanauae no npOQeHTHoMy conepzcanaro I-ro nonyrpafi

paxara B KOMn03HQHH; aanaercs oneparopou npouecca HJIH 

paCcqHThIBaeTCR no,nCHCTeMOH aepxnero ypOBHJI; 

Q - KOHQeHTpaQHR MaCChI aa axone B KOMn03HQHOHHhIH 6ac

cetia, paCCqHThIBaeTCR no <popMyJIe 

Q = FIC] + F2C 2 

F1 +F2 

Q., Q2 - KOHQeHTpaQHR nOJIytPa6pHKaToB nOCJIe HaKDnHTeJIh

HhIX fiacceiiaoa (QIRC-2, QIRC-7). 

Texymee saaseaae' KOMn03HQHH paCCqHThIBaeTCR no H3MepeHHhIM 3Ha

qeHHRM pacxoztoa H KOHQeHTpaQHH nOJIY<Pa6pHKaToB, nozrasaeasrx B 

KOMno3HQHoHHhIH fiaccejin: 

F,C 1 __A = 100 
F,C! + F 2C 2 

Kpoue <PYHKQHR KOHTpOJIR H peryJIHpOBaHHR TeXHOJIOrH'leCKHX na

paxerpoa, na cxesrax nOKaJaHhI <PYHKQHH ynpaBJIeHHR otiopynosanaex: 

,nBHraTeJIJlMH MeIIIaJIOK B fiaccetiuax (no3.5,lO,13) H MaCCHhIMH aacocaua 

(nos, 4,9). Ilpezrycuorpeaa B03MO)l(HOCTb ynpaBJIeHHR ofiopynoaaaaea 

no MecTy H ,nHCTaHQHOHHO. ,ll,JIR 6e3aBapHRHoH pa60ThI HaCOCOB npeny

CMOTpeHa 6JIOKHpOBKa (nos, USA-4, USA-9) no HeCKOJIhKHM napaaerpax
3+0.27. 

- ypOBHIO B fiacceiirre, ,naBJIeHHIO MaCJIa B no,nIIIHnHHKax HaCOCOB, TOKy H 

TeMnepaType 06MOTKH ,nBHraTeJIeH HaCOCOB. 

43 

Pac.S. fIlYHKQHOHaJIhHaJI CxeM8 8BTO){8TH3aQHH npouecca npHrOTOBJIeHHR 
KOfdnmHQHH 6yMa)l(HOH MaCCY B craanapre 85.1 
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Ha iPYHKQHOHaJIbHOH CXeMe (pnc.S) HCnOnb30BaHbI B03MO)J{HOCTH 

CTaH,LJ;apTa 85.1: oT06pa)J{eHHe TeXHH'IeCKOH peaJIH3aQHH <PYHKQHH KOH

rpons H ynpasneaaa, THnOB nepenanaexsrx CHfHaJIOB, THnOB ,LJ;aT'IHKOB 

TeXHOnOfH'IeCKHX napaaerpos H acnonnarensasrx MexaHH3MOB. Bnaro

,LJ;apH 3THM B03MO)J{HOCTHM 4>YHKQHOHaJIbHaH cxesra aBTOMaTH3aQHH B 

CTaH,LJ;apTe 85.1 HBnHeTCH 60nee HH<popMaTHBHoH. 

2.CTpYXTypa H HaSHaqeHHe SaxaSHOM 

cne~H(»Hxa~ 

3aKaJHaJl cneu.utjJuKau.1UI npeouasnaueu« dJlJl JaKynKu npuoopo6 U 

cpeocme aemouamusauuu, HeooxodUMWX dJlJl peanusauuu peweHuu, 

npuusmux npu paJpaOOmKe meXHU'IeCKOZO npoesma U ompa:»ceHHblx 

na tjJyHKU.UOHaJlbHOU cxeue aemouamusauuu. 

CneQH<pHKaUHH ,LJ;nH <pparMeHTa <PYHKQHOHaJIbHOH cxeusr aBTOMaTH

3aQHH nponecca nonysenaa BapO'lHOH KHcnOTId, npe,LJ;CTaBneHHoH aa 

pHc.2, npasezteaa Hac. 46 - 48. 

B nepeois zpatjJe CUeQH4>HKaQHH YKa3bIBaeTCH nOJlHOe oYK6eHHo

U.utjJp06oe nOJuu.UOHHoe OOOJHa'leHUe tjJyHKU.UU KOHmpOJlJl UJlU pezynu

p06aHUJI COZJlaCHO tjJyHKU.UOHaJlbH.OU cxeue. 3aTe,M 6 3mou :»ce zpatjJe 

non ,LJ;aHHOH QH<PPOBOH n03HQHeH nepeqHCnHIOTCH. ece 3JleMeHmW 6 no

cneooeamensuocmu npOXO:»cdeHUJI CUZHaJla om dam'lUKa do UCnOJlHU

meJIbHOZO ycmpoiicmea. Annaparypa H yCTpoHCTBa, nocraanaeuue KOM

nneKTHO C npH60paMH, COCTaB KOTOpldX oUpe,LJ;enHeTCH ycnoBHHMH Tex

HOnOrHqeCKHX npoueccos, BKnlOqalOTCH B CneQH<pHKaQHIO aa COOTBeTCT

44 

BylOIQHMH n03HQHHMH npatiopos nocrre enos "Koemnexrao nOCTaBnHIOT

cs", 

3JleMeHmbl odHOZO muna C O,LJ;HHaKOBbIMH napaaerpaxa, HMelOIQHe 

aa cxeve nocnenosarensnsre nopanxoasre aouepa, donycKaemcJI sanu

cueams 6 OdHy cmpoliy. 

B zpatjJe 2 npHBO,LJ;HT HaUMeH06aHue mexHU'IeCKUX cpeocme H HX xa

paKTepHcTHKH.I1JlJl oamxuxoe yKa3bIBaIOT HaUMeH06aHue U npeoensuoe 

suawenue naptlMempo6.UJMepJleMOU cpeou, 6eJ1U'IUHy 6b'XOdHOZO CUZHa

na, nozpewHocmb UJMepeHUJI, . 

B zpatjJe 3 3anHCblBaJOT mun U MapKY"ucnOJlbJyeMb'x mexHU'IeCKUX 

cpeocme. 

B zpatjJax 4 U 5 npHBO,LJ;HT c6edeHUJI 0 Ja60de-u3Z0m06UmeJIe U KO

JlU'IeCm6e JaKaJbl6aeMOZO ooopyd06aHuJI. 

Ha c"!p. 49 - 51 npaseneaa -cneQP<pHKaQHH ,LJ;nH <PYHKQHOHaJIbHOH 

cxestsr aBTOMaTH3aQHH nponecca npoxsmxa uenmonoasr, npencrasneu

HOil: aa pHC. 3. 

3.: npHH~HnHan&KWe cxeHW xOHTponR 

H ynpsBneHHR 

IIpuHu.unuaJlbHaJl cxeua npeouasuanena on» omoopa:»ceHUJI co

cmaea 3JleMeHm06 U C6J1JeU Me:»cdy HUMU H ,LJ;aeT npencraaneaae 0 pa

6<'>Te CHCTeMbI BO acex pe)J{HMax ynpaaneaas. B 3aBHCHMOCTH OT tjJUJU

'1eCKOU npupodbl CUZHaJl06 KOHTpOmi H ynpaanenas pa3pa6aTbIBaIOT 

3JleKmpU'IeCKUe, nHe6MamU'IeCKUe U ZUdpa6JlU'IeCKUe npaauanaansasre 

cxexsi. 
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Pocnon"""'HUe wmyuepo paguaJ.Hoe. TV 25.02.180335-64 

MIl4-V NJ •MoHOmONb' 1 

a TONCIC 

IM3M. KOO flI«:rINllOKl T1ll1IIt 111ATA ~AXTn-21.02.00-Kn-05.ATX 

~ 
00 

na3..u.... 

I 

FlRC-l 

FE/FT-l 

FE-l 

FT-l 

FV-l 

UC-2,4 

LT-2,4 

t 

S1C-J5 

ST-J.5 

~ 
HOMHeH090HMe .. TeXHMUeCKa.. XOPOKTePMCTMHO 

02 

PeayJupollaHue paocoga MaCCtt, nocmynalOweo Ha npoM"IlK)' 

3AelimpoMoeHumH"O pocxogo..ep a Ko.. nneKlJ1e:
 

.!lomuuK pccxoqc nOKpljUMe gomuuKo - PFA. CoeguHeHue cpnOHllelloe.
 

H3MepumeAbHtlQ npea6p03OaomeA" Stilt eueHaA 4-20 ..A numoHue 220 B, 50 eU 
3aeloHKo peaynupYlOwoA C nHea..onpuaogo.. U 3neKlJ1oponHell..onoouuuoHepoM.
 

J:br = 200 ..... Py - 16 If2/CN2 KOMaHgH"O CUeHaft 4-20 Nfl
 

Pe"YJupolloHue ypollHA Il npUeNHOO IloHHe Ilo"yv"""" qlUJbIT1pe.
 

npeo6polOIlomeJb eugpoanamuuecKOllo gollJeHu" B"" CUeHaJ 4-20 MI\ 

noepewHoan.O,511 numaHue 12-42 B. 

PeayAupaaoHue eKopocmu apaWeHuA 6opo60Ho aaJ<WN- CDUAbmpo. 0-1506/..UH 

npeo6pQ30aamenb U3NepumenbH"O exopocmu c allXOQHljN eueHalON 4-20 MA 

TMn, 1'10Pt<O 3osaA- KOIIH-
H3rOT06Il1Tel1b uecrao 

3 4 5 
-

SIMATIC S5 Siemens 

repMoHuA 

MAG/l Fischer-Porter 1 

rep"aHUA 

L1CMA Neles 1 

C!>uHnAHgu. 

SIW,lIC 55 Siemens 

MempoH-l oe-n NJ 'HempaH' 2 

e. l.lenAooHcK 

SlMATIC S5 Siemens 

repNaHuA 

Beloy! 2 

AXrn-21.02.00-KP-06-ATX 

npOI'l3BO,QCTBO CYnb4l~OIilI.lEnmOn03bl
<I>...~ ......... AaT8 

npoMblBH8A VCT8HOBMB ~nMCl" nMcroo 

He6eneHoii uennlOl103b1 P I 1 I 3--- .....-
.KOH'JP. 

npotl8ll. 1\In"0088 CneUH<IJ.IC3UH" o6oPYAoeaH'" cnsrrvm 
PIl3Jlll~. 
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no3"'~H" 

I. 

UCA-6,8 

LT-6,8 

HV-6 

HV-6 

FlC-7 

FE;tT-7 

fE-7 

fT-7 

fV-7 

fY-7 

Q1C-l0 

OT-l0 

VI o 

VI-


HaHMeHO&OHKe K TeX~eCKO" XOOOKTeOKCTHKO 

2 

PeeyJupotloHue ypo6HR tl 6a1le IIIlUOI<O I, 2 

npeo6p03O&lmeJt> gatlJeHUA. 81:0(. cueHOI 4-20 MA npeQeJ w.... 0-4 lQIo.
 
noepeWHocmb O,2X! numoHue 12-36 ll.
 

KJanaH peeyJUJlYlOUlUO c nHe6N01lputloqal4. IJy ISO ....
 

31elClnponHetlNOII03UuuOHep gGy!:mOpGHHeeo geOantlulL
 

PeeyJUpotloHue pao«lga UleIOI<O He cnpbcKU neptloeo tIoK)'YN-lpuJt>mpo. 

3JeKfl1p0lo40eHumHbO pocxogo",ep. f) KOMnJleKllle: 

Jlom\lUK POClCDgD. nOKptlUlo4e gOm\luKO - no~uypemoH. CoeguHeHue q)JOH~ef)oe. 

H3lo4epumeJbHIIO npeol>p030&lmeJll. BtIX CUeHOJ 4-20 MA numoHue 220 a 50 eU 

. 
KJranoH peeyJUflYlOUluO c nHe~onpuf)ogolo4. .l\Y 15011M
 

3JeKfl1opnHef)",on03UI.IUOHep gr,ycmopoHHeeO geocmf)uR.
 

>

PeeyJlUpo&lHue llucmoma npoMtlf)KU 

Jlom'WK npof)ogul4OCmu. 8tIX CUeHOJ 4-20 MA 

I I 
r I" T l 
lelt KQll 1IIlCl'1l_ MJIf I~TA 

T",n,. HOOKO 3aeOA KOnK
"'3rOTDBKTe". ~eCT60 

3 4 5 
S1MAlIC S5 Siemens 

repl4aHuR 

AHP-20!M2 Hnn "3JeMep" 2 

e.3eJeHOIpag 

CepuR Rl I 

NE724 S/S1 
Neles 

1 

SIMAlIC S5 Siemens 

MAG!1 Fischer-Porter 1 

repl4aHUR 
. MAG!1 

CepUR Rl Neles 1 

1 

S1MAlIC S5 Siemens 

Model 228 Rosemount 1 

Cne~UlpUl<O~UR o6opygo&HUR ~ 

~
 
HOHHeH060HMe H TeXH",~eCKO" XDPDKTePHCTHKO 

2 

PeeyJupotl(jHue poccogo &ogb HO npoMbtlK)' 
! 

/ 

CylKaJ6iLlee ycmponcmbo, .uuDqlpoeMo KaMepHaA HOp",aJlbHOll. At =150"'104 

npe06p030f)ameJlb gof)JleHulL 81:0(. cueHan 4... 20 MA 

noepewHocmb 0.2lt numOHue 12-36 B. 

KJlanoH peeyJlupylOUluO c nHetlMonpuf)ogo.... IJy -150 "'14 

3JeKfl1ponHe~On03UI.IUOHep gtlycmopoHHeeo geacmf)ull. 

KOHmpoJb mel4nepomypb eOpRljeo tlogtt, nogo&Oe..oo HO npoMbtlll)l 

TepMonpeo6p030&omen c )'HulpU~UPO&oHHb" mOKotlbM CUeHOJlON 4-20 MA 

JluanCl30H Wl4epeHuA 0-100 C. ,llJ!uHa noePYJt<HOO xccrnu 130 14M 

HanplllKeHue numaHUA 24B. noepewHocmb 0,25:1' 

Ik3K KQll I101If1 I~TA 

THI1, HOOKO 3a60A KonH
H3rOTOBKTenb ueCT60 

3 4 5 

Siemens
 

rep..aHuR
 

JlKC-150
 

SlMAlIC S5 

AO "MoHo..emp" 1
 

AMP-20!M2
 Hnn "3J1eMep" 1 

a3eJleHoepog
 

CaouR RI
 Neles 1
 

NE724 S!SI
 _ .,e1es 1 

<J)UHJlAHQUA 

SlMAlIC S5 Siemens
 

rep..aHuA
 

TCMY
 1
 

MempoH-274
 

M) "~mpo'" 

e. 4eU6uHCK 

CnellUlpuKo~UR O&oMO&oHUR r:r-

1103'''u''''' 

1 

FIRC-ll 

FE-l1 

FT-II 

FV-7 

FV-7 

11-12 

TI-12 
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IlpHHI.(HnHaJIbHbIe CXeMbI BblnOJlHlIIOTClI 6e3 C06JIIO)l;eHHlI MaCIlITa6a. 

Ilpafiopu, sa HCKJUO'IeHHeM HCnOJIHHTeJIbHbIX MeXaHH3MOB H peryna

PYIOIIIHX OpraHOB, H306pa)l(aIOIIIHXClI no fOCT 21.404-85, na cxeaax no

Ka3blBaIOT ynpotneaao B BH)];e npllMoyrOJIbHHKOB. BHyTpH npxxoyrons

HHKa pacnonaraercs 6yKBeHHO-I.(HcPpoBoe 0603HaqeHHe npafiopa, COOT

BeTcTByIOIIIee ero cPyHKI.(HOHaJIbHOMy Ha3HaQeHHIO H nopanxosoay HOMe

py H COBna)J;aIOIIIee C n03H~HOHHblM 0603HaQeHHeM Cpe)l;CTB aBTOMaTH3a

~HH na cPYHKI.(HOHaJIbHOH cxexre aBTOMaTH3a~HH. Fpadnrsecxoe 0603Ha

seaae npafiopoa H JIHHHH CB1I3H BbIDOJIHXIOT JIHHHlIMH O)];HHaKOBoH TOJI

IIIHHbI. 

Ha npHHUHnHaJIbHblX 3JIeKTpHQeCKHX cxeaax ace 3JIeMeHTbI H yCT

. pOHcTBa, xoropsre npHBO)];lITClI B )l;eDCTBHe MeXaHHlJeCKH, H306pa)l(aIOT B 

OTKJIIOlJeHHOM HJIH HyJIeBOM nOJIO)KeHHH. ~JleMeHThi H ycrpoacraa na 

3J1eKTpH'IeCKHX npHH~HnHaJlbHblXcxeMax Hl06pa3CalOTcH B BH~e yc

JlOBHblX rpacjtH'IeCKHX 0601H8'1eHHii COrJl8CHO CT8H~8PTY ECK.n: [8]. 

He nonycxaerca, 'IT06bl paccrosaae OT TOlJKH nepeceseaas, pa3BeTBJIe

HHlI HJIH H3JIOMa JIHHHH CB1I3H )];0 KOHTypa 3JIeMeHTa 6bIJ10 MeHbwe 3 MM, 

a paCCTOXHHe Me)K)l;y pll)l;OM pacnOJIO)KeHHblMH 3JIeMeHTaMH MeHbwe 

8 MM. 

Ha pHc.6 npe)];CTaBJIeH npaxep npHH~HnHaJIbHOH 3JIeKTpHlJeCKOH 

cxejasr, nOCTpoeHHOH aa 3JIeMeHTax peJIeHHOH aBTOMaTHKH H npenaasaa

lJeHHOH )];JIlI ynpaaneaas KJIanaHOM HV-I0 (CM. n03H~HIO HSA-I0 na 

cPYHKI.(HOHaJIbHOH cxeue pHc.2). KJIIOlJ BbI60pa pe)KHMa 

to-SAl n03BOJIlI.eT ynpaanxrs KJIanaHOM B PYlJHOM H aBTOMaTHlJeCKOM 

52 

pe)l(HMax. B PYl.iHOM pe)l(HMe ynpaanenne npoH3BO)l;HTClI. KHonKaMH 

10.SBl H 10-SB2, B aBTOMaTHlJeCKOM pe)KHMe pa60TOH xnanaaa ynpas

MeT 3JIeKTpOKOHTaKTHhIH MaHOMeTp PISA-I0 xepea npoueacyronaoe pe

JIe 10-Kl. 

Ha npHHI.(HnHaJIbHbIX cxeM8X naunsre 0 TeXHH'IeCKHX epencraax 

38DHCblBalOT B nepe'leHb 3J1eMeHTOB no rOCT 2.701-84 [9], KOTOpblH 

0cP0pMJIlIeTClI B BH)];e Ta6JIHI.(bl (CM. pac.S). 

TIepe'leHb 3JIeMeHTOB nOMelUalOT JlHfio Henocpe~cTBe·HHona JlHC
. .' . 

Te cxeMhI, JlH60 B BH~e OT~eJlbHOrO ~oKYMeHT8 na JlHCTe cjtOPM8T8 A4 

C OCHOBHOii Ha~nHCblO no ej)opMe 2 H 2aTOCT 2.104-68[11]. TIPH pas

MellleHHH nepesas 3JIeMeHTOB Henocpe)l;CTBeHHo na JlHCTe cxesna ero 

pacnOJlaraIOT Ha)]; OCHOBHOH Ha)l;nHCbIO (wTaMnoM) Ha paCCTOllHHH He 

MeHee 12 MM OT nee. CS1I3b Me)l()l;y YCJIOBHbIMH rpacPHlJeCKHMH 0603HalJe

HHlIMH H n.epelJHeM ~meMeHTOB ocymeCTBJIlIeT:ClI lJepe3 n03HUHOHHble 060

3HalJeHHlI. 

. Ha pHC. 7 npaaezteaa npHHUHnHaJIbHaH cxexa ynpaaneaas TeM )l(e 

KJIanaHOM, HO peaJIH30BaHHax na nporpaMMHpyeMoM KOHTpOJIJIepe. 

Ha cxexe nOKa3aHO nO)l;KJIIOlJeHHe 3JIeKTpOKOHTaKTHoro MaHOMeTpa 

PISA-I0, KJIIOlJa BbI60pa pe)l(HMa 10-SA, KHonOK ynpaaneuaa 10-SBl H 

10-SB2, KOHelJHbIX BblKJIIOlJaTeneH SQ1, SQ2, a TaK)Ke pene 10-Kl K MO

)l;YJIlIM )l;HCKpeTHbIx BXO)l;OB/BbIXO)l;OB KOHTpOJIJIepa DIlDO. 

IlpHHUHnHaJIbHbIe cxeMbI )l;OnOJIHXIOTClI cxexaaa BHeWHHX coeztane

HHH, xoropsre OTpalKaIOT pacnOJIO)l(eHHe TeXHHlJeCKHX cpezrc'ra, THn H xa

paxrepacraxy HCnOJIb3yeMoro xafiena, pacnonoxeane H noxepa coezm

HHTenbHbIX H pa3BeTBHTeJIbHbIX Kop060K. 
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------------

Ha pae, 8 npeacraaneaa cxeua BHeWHHX coezraaenaa KOHTypa pery

JIHpOBaHHH .u.aBJIeHHH HenOrJIO~eHHbIX ra30B PRe-I. Flpeofipaaoaarens 

.u.aBJIeHHH PT-I sepes coeaaaarensnsre Kop06KH n0.u.KJIlOQaeTCH K MO.u.y

JIIO aHaJIOrOBbIX BXO.u.OB AI ynpaanaromero KOHTpOJIJIepa. CHrHaJI ynpas

JIeHHH aa perynapyromap opraa PV-l nocrynaer C MO.u.yJIH asrxozta ana

JIOroBbIX CHrHaJIOB Qepe3 :meKTponHeBMaTHqeCKHH npeofipaaosarem, PY_ 

I. 

Ha pHC. 9· npaseneaa cxesra ynpaBJIeHHH MaCCHbIM .HaCOCOM 

(CM.puc. 4, 5, n03. 4, 9) aa snexearax peJIeHHOH aBTOMaTHKH. Ynpaane

HHe HaCOCOM MO)l(eT BbInOJIHHTbCH oneparopou npouecca KaK .u.HCTaHQH-

OHHO, TaK H no MecTy B 3aBHCHMOCTH OT nOJIO)KeHHH nepexmosarens pe

)l(HMOB SAL Ilycx aacoca ocy~eCTBJIHeTCHKHonKaMH SBl, SB3, OCTaHOB 

- KHonKaMH SB2, SB4. Ilpa Ha)I(aTHH KHonKH "Ilycx" OTKpbIB~eTcH KJIa

nan Kl C :meKTPOMarHHTHhIM npasonou, YCTaHOBJIeHHhIH aa JIHHHH no

.u.aqH MaCJIa B no.u.WHnHHKH xaccaoro aacoca, Korna .u.aBJIeHHe MaCJIa B 

nonnranuaxax .u.OCTHrHeT yCTaHOBJIeHHOH BeJIHqHHbI, cpafiarsmaer pene 

.u.aBJIeHHH SP. ~JIH BKJIIOQeHHH .u.BHraTeJIH nacoca KOHTaKTopoM KM1 He

06XO.u.HMO, qT06bI ypoaeas MaCCbI B 6acceHHe 6bIJI He HH)I(e yCTaHOBJIeH

aoro; B cxesse aa pHc.9 HCnOJIb3yeTcR pene ypOBHH SL. 

Ha cxesre (pHc.10) ynpaaneaae MaCCHbIM HaCOCOM peaJIH30BaHo na 

nporpasoaapyesroa KOHTpOJIJIepe. Ilepexmoseaae pe)KHMOB H ynpaane-

HHe HaCOCOM B .u.HCTaHQHOHHOM pe)KHMe ocy~eCTBJIHeT oneparop npo

uecca C oneparopcxoa CTaHQHH. CHrHaJIbI nocrynaior B KOHTpOJIJIep no 

BHyTpHcHcTeMHoH CBR3H. 
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0603H.
 HOuMeHO~OHue Ko~ nDuMe4oHu, 
SAl IKJ1104 l)tIIl>Opo pell<UMO 1 

SBl583 BtIIKJ11040meJ1b KHOn04HtIIQ, 2 
30MtilKoIOUlUO . 

SB2.SB~ IBtIIKJ11040meJ1b KHOn04HtIIQ, 2
 
I P03MtIIKOIOUlUO
 

HV-l
 KJ10nOH C 1 
Kl 3J1eKmpOMOeHUmHtIIM npu~oooM
 

Kt.A
 KOHmoKmop g~ueOmeJ1A Hoeoe 

KOHmoKm peJ1e YPO~HA
 

SP
 
SL 

KOHmoKm DeJ1e gO~J1eHUA
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4.00~e npaBHna OWOpKneHHR CXeM 

CxeMLI BblrrOnHRIOTCR aa nHCTaX rnofioro craanapraoro .pOpMaTa: 

A4 (210x297); A3 (297x420); A2 (420x594); Al (594x840). BLI6paH

HhIH .popMaT ztonxea ofiecnexaaars KOMrraKTHOe, aarnanaoe H ynofinoe 

,n;nx nonssoaaaas asmonaeaae cxeuu. 

JIHHHH na cxevax acex THrrOBBbIrronHXIOTCR B COOTBeTCTBHH C rrpa-

BHnaMH,ycTaHoBneHHhIMH rOCT 2.701-84 H rOCT 2.721-74 [8,9]. 
. . 

Tomn;HHLI nHHHH BbI6HPaIOT B 3aBHCHMOCTH OT .popMaTa cxexsr H 

paaaepos ycnosasrx rpaoasecxax 0603HaqeHHiL Ha O,n;HOH cxexe pexo

MeH,n;yeTcx npHMeHRTb He fionee rpex THnOpa3MepOB nHHHH no ronmaae: 

TOHKylO b, yromneaayio 2b H roncryio 3b••.4b, rne b - ronmaaa nHHHH, 

KOTOpaB: BLI6HpaeTcR B 3aBHCHMOCTH OT passsepoa cxexsr. Tomnaay na

HHH BbI6HpalOT B npezrerrax OT 0,2 no 1 MM H BLI,n;ep:X<:HBaIOT rrocToRHHOH 

BO aceu KOMnJIeKTe cxex. Fpadiasecxae 0603HaqeHHR 3neMeHTOB H na

HHH CBX3H BbIIIonHRIOT nHHHXMH onaaaxosoa TOnm;HHbI. Pexoaeaztyercs 

HCrrOJIb30BaTb nHHHH cnenyroutea Tonm;HHLI: 

- KOHTyphI ofiopyaoaaaaa (TexHOnOrHqeCKHe ,cxeMhI) 0,2-0,5 MM; 

- rpyfionpoaonasre KOMMyHHKan;HH 0,5-1,5 MM; 

- rpa.pHqeCKHe 0603HaqeHHX npH60poB H cpe,n;cTB aBTOMaTH3an;HH 

0,5-0,6 MM; 

- coenaaarensnsre nHHHH H ropasoaransaaa 'lepTa BHyTpH 0603Ha

qeHHX rrpnfiopa (OKpy)l(HOCTH) 0,2-0,3 MM; 

- nHHHH BLIHOCOK 0,2-0,3 MM. 

60 

,l{nSi Ha,l(IIHCeH H IIH!pP pexojreanyercs HCnOJIb30BaTb CJIe,l(yIOmHe 

p83Mephi craanapraoro mpmpra: 

,n;JIlI rr03HIIHOHHbIX 0603Ha'leHHH KOMnneKTOB Cpe,l(CTB aBTO

MaTH3aIIHH - 1Uf!pPbl H nponacaue 6YKBLI JIaTHHCKoro ampasa

ra - 3,5 MM; 

,n;JIlI IIOHCHHTeJIbHOrO TeKCTa H Ha,n;mlceH - 3,5-5,0 MM. 

B aannacxx H TeKCTax npHMeHHIOT ronsxo 06menpHHHTbIe coxpame

HHB: enos. B TeKCTe He ·,n;.onycKaeTcll coxpameaae 0603HaqeHHH e,n;HHHII 

!pH3HqeCKHX BenH'IHH, ecna OAH yrroTpe6JISIIOTCH 6e3 IIH!pP, sa HCKnIO'Ie

HHeM e,l(HHHII !pH3H'IeCKHX BenH'IHH B OrOJlOBKaX Ta6nHII. E,l(HHHIIa !pH

3H'1eCKOH BenH'IHHbI onaoro H roro x<e napaxerpa B npezrenax ,l(OKyMeH

ra ,n;on)J{Ha 6bITb nOCTOHHHOH. 

61 

·---__~L...-_..... 

Н
А
УЧ

Н
О

-И
Н
Ф
О
Р
М
А
Ц
И
О
Н
Н
Ы
Й

  Ц
Е
Н
ТР

  С
А
Н
КТ

-П
Е
ТЕ

Р
БУ

Р
ГС

КО
ГО

  Г
О
С
УД

А
Р
С
ТВ

Е
Н
Н
О
ГО

  Т
Е
Х
Н
О
ЛО

ГИ
Ч
Е
С
КО

ГО
  У

Н
И
В
Е
Р
С
И
ТЕ

ТА
  Р

А
С
ТИ

ТЕ
ЛЬ

Н
Ы
Х

  П
О
ЛИ

М
Е
Р
О
В

 



BHD~orPA~uqECKHHCITHCOK 

1. ISO 3511-1. l1>)'HImHH H3MepeHIDI II perynaposanas npoassoncraea

HhIX npOn;eCCOB· H KOHTpOJIbHO-H3MepHTeJIbHhIe npafiopsr, Y CJIOBHhIe o603Ha

qeHIDl. Hacrs I. OCHoBHble Tpe60BaHHlI. - M.: l13,n;aTeJIbCTBO crannaproa, 

1981. - 10 c. 

2. ISO 3511-2.l1»'HKD;HH H3MepeHIDI H peryJIHpoBaHIDI rrpoH3BO):lCTBeH

HbIXnpoueccos II KOHTpOJIbHO-H3MepHTeJIbHble npH6ophI. YCJIOBHLIe o603Ha

qeHIDI. lJacTb 2. )l;orrOJIHeHHlI K OCHOBHbIM TpOOOBaHHlIM.- M.: fu,n;aTeJIbCTBO 

craanapros, 1984.- 8 C. 

3. ISO 3511-3.l1>)'HKD;HH H3MepeHIDI H peryJIHpOBaHIDI npOH3Bo,n;CTBeH

HbIXnpoueccos H KOHTpOJIbHO-H3MepHTenbHble rrpnfiopsr. Ycnosmae o603Ha

QeHIDl. tracTb 3. Ilonpofiaue 0603HaQeHIDI,IJ;JLlI cxeM coe,n;HHeHIDI npH6opi:>B.

M.: vI3,n;aTeJIbCTBO craanapros, 1984.- 19 c. 

4. ISO 3511-4. l1>yuKD;HH H3MepeHIDI H peryJIHpoBaHIDI npoaaaoncraea

HbIXrrponeccos H KOHTponbHo-H3MepHTeJIbHble rrpafopsr, Ycnoaasre o603Ha

QeHIDl. traCTb 4. OCHoBHble CHMBOJIhl ,IJ;JIlI «PYHKD;HH BhI'lHCJIHTeJIbHbIX MamHH, 

ynpaBJUIIOm;UX npoH3Bo,n;CTBOM, HHTep«peHca H COBMeCTHO acnonssyevux 

«PYHKD;HH ,IJ;HCrrJIell.- M.: l13,n;aTeJIbCTBO craanapros, 1985.- 8 c. 

5. rOCT 21.404-85. 0603HaQeHIDI YCJIOBHhle np,H6opoB H cpeztcrn an

TOMaTH3alUfH B cxexax- M.: l13,n;aTeJIbCTBO craanapros, 1986.- 8 c. 

6. HH«POPMalUfOHHWI TeXHOJIOrHlI. Kosrnnexc craaztaproa H pyxoeons

ID;UX MaTepHaJIOB aa aBTOMaTH3HpoBaHHhle CHCTeMhI.- M.: Hsnarenscrao CTaH

naproa, 1991.- 143 c. 

7. S5.1 - Instrumentation Symbols and Identification. ANSIIISA-84. 

1992.- 65 P . 

62 

8. rOCT 2.721-74 ECK):I;. 0603HaqeHHH ycnosaue rpa<pHQeCKHe B . 

cxeMax. 0603HaQeHHH ofiniero npaxeaeaas. ECK):I;. Oriosaaxeaaa yc

JIOBHLIe rpadraxecxae B.. cxesrax- M.: Hsztarenscrao CTaH):lapTOB, 1988.

86 c. 

9. rOCT 2.701-84 ECK):I;. Cxeasr. BH):lhl H ranu. 06m;He Tpe60Ba

HUH K BbInOJIHeHHIO. Bsmonaerrae 3neKTpHQeCKHX cxexr no ECK):I;. Cnpa

BOQHHK.-M.: H3):laTenl>CTBO craanaproa, 1992.- 315 c. 

'10. rOCT 3464-63ECK,[(. YCJIOBHble 0603HaQeHHg Tpy60npOBO

):lOB):lJIjJ: :>KH):lKOCTeH H ra30B.- M.: H3):laTeJIbCTBO craanapros, 1965.-10 c. 

11. rOCT 2.104-68 ECK):I;. OCHoBHble HMnHCH. ECK,[(. OCHoBHhle 

nOJIQ)KeHUH.- M.: H3):laTeJIbCTBO CTaH):lapTOB, 1995.- 371 c. 

63 

--------.......--..... ...
 " 

Н
А
УЧ

Н
О

-И
Н
Ф
О
Р
М
А
Ц
И
О
Н
Н
Ы
Й

  Ц
Е
Н
ТР

  С
А
Н
КТ

-П
Е
ТЕ

Р
БУ

Р
ГС

КО
ГО

  Г
О
С
УД

А
Р
С
ТВ

Е
Н
Н
О
ГО

  Т
Е
Х
Н
О
ЛО

ГИ
Ч
Е
С
КО

ГО
  У

Н
И
В
Е
Р
С
И
ТЕ

ТА
  Р

А
С
ТИ

ТЕ
ЛЬ

Н
Ы
Х

  П
О
ЛИ

М
Е
Р
О
В

 



---

t • 

, . .7,;" 

OrJlABJIEHHE '}f:' 

Bseneaae .3 

1. lI>yHKIJ;HOHlUThHLIe cxeMLI aBTOMaTH3alUIH TeXHOJIOrJilieCKHX
 

nponeccos .5.
 

1.1. Hasaaseaae <pyHKIJ;HOHaJIbHLIXcxeM aBTOMaTH3aIJ;HH••••••••••..••••••••••• 

1.2. Hsofipaaceaae TeXHOJIOrJilieCKOrO 060py.n.oBaHlHI H 

KOMM)'HHKaIJ;HH aa TeXHOJIOrlflieCKHX cxexax 6 

1.3. Pa3pa60TKa <PYHKWiOHaJIbHIdX cxea aBTOMaTH3aIJ;H1i 

no rOCT.21.404-85 : 7 

1.4. PaJpa60TKa <pyHKIJ;HOHaJIbHbIXcxesr aBTOMaTH3awm 

no cTaH.D.apTY 85.1 21 

1.5. Ilpasrepsr <pyHKIJ;ROHaJIbHbIXcxea aBTOMaTH3aIJ;HH •••••••••••.••.•••••••••33 

1.5.1. ABToMaTH3aIJ;Wl npouecca npRrOTOBJIeHH.II BapOqHOH 

KHCJIOTM B npOl'I3:Bo.n.CTBeCyJIh<pHTHOH u;eJIJIlOJI03hI. ••••••••••••••••••••••••••••• 

1.5.2. ABToMaTH3aIJ;Wl npouecca npOMLIBKR He6eJIeHOH 

u;eJIJIlOJI03M aa BaJ<YYM-<PHJlbTpax 37 

1.5.3. ABToMaTH3aIJ;HH npouecca npRrOTOBJIeHH.II KOMll03HIJ;HH 

6YMa)I(HOH MaCChl 39 

2. CTpYKTYPa H aaaaaseaae 3aKa3HOH cneIJ;H<PHKaU;RR .44 
, 

3. llPHHIJ;HllHaJIhHLle cxesrsr KOHTpOAA Ii YnpaBJIeHWl ; .45 

4. 06IIJ;He npaaana o<popMJIeHH.II cxex 60 

DH6JlHorpa<pRQeCKHH cnacox 62 

EneHa I1aBJIoBHa,It: j[ T Jl/0 B a,\MapHaHHa PacP83J1eBHa C alP 0 HOBal 

r. 

. . . 

IIPOEKTBPOBAHBE 
ABTOMAT:Q3BPOBAHHbIX CHCTEM 
YllP~EHHBTEXHO~OruqECKHMB 

IIPO:QECCAMB usn 

YQe6Hoe rrocooae 

.',· .•
:\ 

(• 

.. ·Y· TeMWlaH 2006r., 003. III 
f~~'t;...;·· .... ~. It neqam -I~1O.06 CIlOPMllT 6yM8l1f 60x84/16.liYMBr8 THo.NI. 
~: ·i~.';;';;' De.an. ocPceTHu. Y'I.-H311. JI.1:0. YCJI.-ne'l.JI. 3,8.THp8)K 200 3K3. 
',". __.N 111.UCH& «C». 331Ca3 ,,8/6. 

PIaorpa4l roYBTIO CaHKT-TIerep6yprcKoro rocynapcreeaaoro TeXHOJIOrH'leCKoro 
}llHllepcH1'CT8 pacnrrenbHhIX nOJlHMcpos, 198095, CaHKT-TIerep6ypr, yn. HBaHa qepHbIX, 4. 

64 

;;~\ . 
. 

Н
А
УЧ

Н
О

-И
Н
Ф
О
Р
М
А
Ц
И
О
Н
Н
Ы
Й

  Ц
Е
Н
ТР

  С
А
Н
КТ

-П
Е
ТЕ

Р
БУ

Р
ГС

КО
ГО

  Г
О
С
УД

А
Р
С
ТВ

Е
Н
Н
О
ГО

  Т
Е
Х
Н
О
ЛО

ГИ
Ч
Е
С
КО

ГО
  У

Н
И
В
Е
Р
С
И
ТЕ

ТА
  Р

А
С
ТИ

ТЕ
ЛЬ

Н
Ы
Х

  П
О
ЛИ

М
Е
Р
О
В

 




