1. YCJIOBHBIE OBO3HAYEHUSA IPUBOPOB U CPEACTB
ABTOMATHU3AIIUU B CXEMAX U ITPABUJIA BBIIIOJIHEHUA
OYHKIHNOHAJIBHBIX CXEM

1.1.Ycj0BHBIC 0003HAYECHUS

B cootBercTtBUM C 3akoHOM Poccuiickoit ®@enepanun «O TEXHUYECKOM
perynmupoBanum» 2002 1. Bce OTHOUIEHHUS TIpU pa3paboTKe, MPUHSITHH,
NPUMEHEHUU U UCTIOTHEHUH 00s3aTEbHBIX TPEOOBAHUM K MPOIYKIIUH, TPOIIECCaM
MIPOU3BOJICTBA, SKCIUTyaTalluH, XPAaHEHUIO, IEPEBO3KE, pEAIN3alUA U YTUIU3alUU
PEryIupyroTCsl TEXHUUECKUM perjaMeHTOM. B kadecTBe OCHOBBI ISl pa3paboTKU
TEXHUYECKUX PErJIaMEHTOB MOTYT HCIOJIb30BAaThCSl MOJHOCTBIO WM YACTHUYHO
MEXIYHApPOIHbIE CTAHIAPThI U (WJTM) HallMOHAIBHBIE CTaHAApTHI. B cooTBeTCTBUU
¢ MC HUCO 9001-94 «Cucrembl kauecTBa. Mojiens o0OecrieueHus: KauecTBa Mpu
MPOCKTUPOBAHUM, pPa3padOTKe, MPOU3BOJCTBE, MOHTaXE M OOCITY>KUBAHUI
CO3JAI0TCSl CTaHAAPThl Npeanpustuid. [lpu co3gaHuM CTaHIApTOB MNPEANPUITHI
pPEKOMEHIyeTCsl coOMoAaTh TpeOOBaHUSI CTaHAAPTOB Poccuu M MexTyHApOIHBIX
cTaHJapToB. MHXeHepaM BceX CHEUaIbHOCTEN MOJIE3HO 3HATh O CYLIECTBOBAHUU
CJIEIYIONIUX CTAaHJIAPTOB U HOPMATUBHBIX JTOKyMeHTOB [1 -10] . M300paxkenue
npuOOPOB M CPEJCTB aBTOMATH3AIMKM HAa CXEMax TEXHOJOTHYECKUX MPOIECCOB
npousBoautcs B coorBercTBUM ¢ ['OCT 21.404-85 «Cucrema mpoOEKTHOM
JOKYMEHTAIlUM  JJI1  CTPOUTENbCTBA.  ABTOMATH3alUsl  TEXHOJIOTUYECKHUX
nporieccoB. OO0O3HAUCHUS YCIOBHBIE TPHOOPOB W CPEACTB aBTOMATH3AIMHM B
cxemax» [11].

Tabmuna 1. I'paduueckue 0603HaueHUsI TPUOOPOB, CPEJCTB ABTOMATHU3AIIUU
Y JIMHUH CBSI3HU.
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OT60opHOE YCTPOMCTBO MJIsi BCEX MOCTOSHHO MOJKIIOUCHHBIX MPUOOPOB
HM300paXkaloT CIUIONIHOM TOHKOW JIMHUEHW, COEAUHSAIONICH TEXHOJOTHYECCKUN
TpyOomnpoBoa wik ammapar ¢ npudopom (puc. 1). Ilpu HeobGxomumocTH
yKa3aHUsi KOHKPETHOTO MeCTa PacloJIOKeHUs] OTOOPHOIO yCTPOIMCTBA (BHYTPHU
KOHTYpa TEXHOJIOTUYECKOI0 arrapara) ero 0003Ha4aroT KPy>KKOM TUaMETPOM
2 MM (puc.2).

o—~—)

Puc.1

Puc. 2

TonumHa JTHHWM, UCMOIB3YEMBIX B IpaMUECKUX YCIOBHBIX OOO3HAUYEHHUSX Ha
CXeMax, COCTABJISCT:

npuOoOphl U CpeACTBa apToMaTu3arua -~ ..., 0,5-0,6 mm

TOPU3OHTATLHAS Pa3/ICIUTENIbHAS YepTa BHYTPH 0003HAYCHUS,

a TaK)Ke IMHHUM CBS3X L 0,2-0,3 MM

KOHTYPBI TEXHOJIOTHIECKOTO 000PYI0BaHUS U

TpyOONpPOBOAHBIE KOMMYHUKAlUK ..., 0,6-1,5 mm
Tabnuua 2.

OcHoBHbI€ OyKBEHHbIE 0003HAYEHUST U3MEPSEMbIX BEJIUUUH U
(G YHKIIMOHATBHBIX MPU3HAKOB TPUOOPOB.

0O60- N3mepsiemas BenmmunHa OYHKIMOHAIBHBINA TPU3HAK NpUOopa
3Haue- | OCHOBHOE Jononnutens | OtoOpax |Dopmuposan | JlononHu
HUE | o0o3HayeHue HOE eHue ue TEIbHOE
U3MEepIEeMOH o0o3HavyeHue, | tHGopMa |BBIXOAHOTO 3HAYCHHUE
BEJTUYUHBI YTOUHSIOIIEE | U1 CUTHaJIa
U3MEPSIEMYIO
BEJTUYUHY
1 2 3 4 3)
A + — Curnanmsza |— —
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B + — — — —




C + — _ ABTOMaruue |
CKO€  pery-
JMPOBAHUE,
yIpaBJICHHUE
D [InoTHOCTH Pa3zHoCTB, — — .
nepenaj
E DIIeKTpUYECKast _ + —
BEJINYMHA -
F Pacxon CooTHouieHue, - —
JOJI, -
poOb
G Pasmep, momoxeHuel— + — —
nepeMeIieHue
H Py4noe Bo3nelictBue |- - - Bepxuui
npeaen
U3MEPSEMOU
BEJIMYHHBI
I + - ITokasanue | - -
J + ABTOMaTHYECK |- - -
on
NEPEKIIIOYEHUE
, oberanue
K Bpewms, BpEMEHHas |- - + -
nporpamMmma
L YpoBeHb - - - Hwxuanin
npeaen
U3MepAEeMOu
BEJINYUHBI
M Brnaxnocts - - - -
N + - - - -
O + - - - -
P JlaBnenue, BaKkyym - - - -
Q BenuuuHna, WNurerpuposax |- - +
XapaKkTepu3yroias ue,
KaueCTBO: COCTaB,|CYMMHUPOBaHHUE
KOHIICHTpAIUS U T.1I.
R PagnoaktuBHOCTH - Peructpan | - -

us




S CkopocTb, 4acToTa - - Bxmouenue, |-
OTKJIFOUCHH
€,
MePEeKITIoUe
HUEC,
0JIOKMpOBKa
T Temmneparypa - - + -
U Hecxkomnbko - - - -
Pa3HOPOIHBIX
U3MEPSEMbIX BEJTUINH
V Bs3kocTh - + - -
W Macca - - - -
X He  pexomenmyemas |- - - -
pe3epBHas OykBa
Y + - - + -
Z + - - + -

BYKBCHHBIC 0603Ha‘I€HI/I5[, OTMEUYEHHBIC 3HAKOM «1» SIBISIOTCA PE3CPBHBIMHU, a

OTMCUYCHHBIC 3HAKOM «-» - HC HMCIIOJIBb3YIOTCA.

Tabmuua 3. JlonmonHuTenbHbIE OyKBEHHbIE 0003HAUeHHS (HYHKIIMOHAJIBHBIX

MPU3HAKOB MPUOOPOB.

O0o03Ha
YyeHHUEe

HaumenoBauue

Hazunauenue

E

UyBCTBUTENIBHBIN 3JIEMEHT

YcTpoicTBa, BBITOIHAIOMME IEPBUYHOE
npeoOpa3oBaHuUE: npeoOpazoBaTeIn
TEPMOIJIEKTPUUECKUE,
TepMoIpeoOpa3oBaTeIn
COTIPOTUBIICHUS, TaTYMKU THPOMETPOB,
CVKAIOIIIME VCTDOKWCTBA DACXOTOMEDOB

JlucraHimoHHasa nepeaayda

[TpubGopsr OecIKaJIbHbBIC c
JUCTAHIIMOHHOM TEepeadyel CHUTHaja:
MaHOMETPHI, Tu(HMaHOMETPHI,
MaHOMETPUYECKUE TEPMOMETDHL.

Cranius ynpaBieHus

[IpuGopel, HMEIOMMKE NEPEKIIOYATENb
JUIsi  BBIOOpa BHAA YIpaBlIEHUS W
YCTPOMCTBO I JAWCTAHIIMOHHOIO

[IpeoOpa3zoBaHue, BBIYUCIHUTEIIbHbBIE
byHKIIUN

st MOCTPOCHHUS 0003HaYeHUH
npeobOpa3zoBaresnei CUTHAJIOB u
BBIYHCIINTEIBHBIX YCTPONCTB.




Tabnuma Ned4. JlomojgHUTENbHBIE OyKBEHHBIE OOO3HAYECHHS IS IOCTPOCHUS
npeobpaszoBaresiell CUTHAJIOB, BHIYMCIUTEIBHBIX YCTPOMCTB.

O603HaYeHUS HaumeHnoBanme
Pox sHeprum curnana:
E DIEKTPUYECKUIA
P [THeBMaTHUECKUI
G [M'uapaBaudeckuii
Buner popm curnana:
A AHaJI0TOBBIN
D JncKpeTHBIM
Oneparyu, BBITIOJTHSEMbIE BBIYHUCIIUTEIbHBIMU
YCTPOMCTBOM:
> CyMMmupoBaHue
Kk YMHOXCHHE CUTHAJIA Ha MMOCTOSHHBIN KO3 GuImeHt K
X [lepemHOXeHME BYX WK O0Jiee CUTHAJIOB JPYT Ha JIpyra
: Jlenenuie cUrHajIoB APYT Ha Apyra
f" BosBezenue BennurHbl curaaia f B crenens N
" W3BreueHne U3 BEJIMYMHBI CUTHAJIA KOPHS CTENEHU N
Ig JlorapudmupoBanue
dx/dt JudbdepeHuupoBanue
J NuterpupoBanue
X(-1) V3MeHeHre 3HaKka CUTHAJIA
max OrpaHuueHne BEpXHEro 3HaYEHUsI CUTHAJIA
min OrpaHuyeHne HUKHETO 3HAUYCHUS CUTHAsa
CBs13b C BBIYMCIUTEILHBIM KOMIUIEKCOM:
B; Ilepenava curnana na 9BM
B, BriBox nadopmaruu ¢ 9BM

BYKBCHHBIC CHUMBOJIbI UBMCPACMBIX BCIWMYHUH U (bYHKI_II/IOHa.HBHBIG ITPHU3HAKH

npubopoB Tabmui 2,3,4 cienyer 3HaTh Hau3ycTh. [loHMMaHuE MPOUCXOKACHUS

CUMBOJIOB oO0Jjeryaer 3anayy wux 3anomuHanHus. C 1enpio yHUUKAIUU C
mexayHapoaabiM cranaapTom ANSI ISA-S5.1-1984(R1992) [4] ,0ykBa cumBoIa,
KaKk IpaBWIo, MepBas OykBa aHIVIMHCKOIO CJIOBAa, 0003Hayaromas napamerp Wiu

COOTBETCTBYIOIIYIO ()YHKITHIO:




A (Alarm)

C (Choice)

D (Density)

D (Differential)

E (Electric)

E (Elementary)

F (Flow)

F (Fraction)

G (Gabarit)

H (Hand)

H (High)

| (Indicate)

K (Control)

TpeBora — CUMBOJI CUTHAJIM3alluH.

BriGbop, or6op —  (QYHKIMOHANBHBIA  MPHU3HAK
ABTOMATUYECKOTO PETYIMPOBAHMUS, YIIPABICHUSI.

[110THOCTD, YEIBHBIN BEC, CUMBOJI IJIOTHOCTH.
HMudbdepenuuan,  pasHOCTh  —  JOMNOJHUTEIBHOE
0003HauYEHUE TOCIIe U3MEpPSIeMON BEJIMYUHBI PA3HOCTH,

Iepceranaa.

DONeKTpUYecKud - CHUMBOJ JIIOOOM DIEKTPUUYECKOMN
BEJIMYUHBI.

[lepBuuHBI — (QYHKIIMOHAIBHBIN MPU3HAK MEPBUYHOTO
npeoOpazoBaressi, CEHCOpa.

TGLIGHI/IG, IIOTOK, CTPYA — CUMBOJI pacxoaa.

HpoObr —  JOMOJHUTENILHOE O0O3HAYCHHE  IIOCIIE
M3MEpSIEMOI BEJIMYMHBI COOTHOIICHHMS, JOJIH.

["abaput, pa3smMep - CHMBOJI HU3MEpPEHUs pa3Mepa,
MOJIOKEHUSI, TEePEMEIICHUSI.

Pyka - cuMBOJI py4YHOTr0O BO3JEHUCTBUS.

Boicokuid, BepXHMM - (QYHKUMOHAIBHBIA MPU3HAK
BEPXHETO MpeeIa U3MEPSIEMON BEITUYUHBI.

Wupukanus, ykazaHue - (QYHKIUOHAJIBbHBIA MpU3HAK
MOKA3bIBAIOIIETO MPUOOopA.

KonTponbs (BpemMeHH) - CUMBOJ BPEMEHHU, BPEMEHHOMU
MPOTrPaMMBL.



K (Control station)

L (Level)

L (Low)

M (Moist)

P (Pressure)

P (Pneumatic)

Q (Quality)

T.IL.).

Q (Quantity)

R (Radiation)

R (Record)

S (Speed)
S (Switch)

T (Temperature)

CraHuust KOHTpOJds - (YHKIMOHAJIBHBIM TpHU3HAK
HaJWyus NepeKIroyaTes i BbIOOpa BUAA YIPaBICHUS
(pyuyHoe, aBTOMATH4YECKOE) W  YCTpOMCTBa  JId
JIMCTAHIIMOHHOTO YIPABJICHUS.

YpoBeHb - CUMBOJI YPOBHSI.

Hu3zkuit - QyHKIMOHANBHBIN NPU3HAK HUKHETO Tpenesa
U3MEPSIEMON BETUYUHBL.

BiaxxHpIit - CHMBOJT BIIaKHOCTH.

I[aBJ'ICHI/Ie - CUMBOJI JaBJICHHA, BAKyyMa.

[lHeBMaTHUecKuii,  BO3AYWIHBIA -  00OO3HaYEeHUE
ITHEBMAaTUYECKOI0 CUTHAaJA.

KadecTBO - cMMBOJI KauecTBa (COCTaB, KOHIICHTpAIUs U

KonnuecTtBo, cymMma - JIONOJIHUTEIBHBIA  CHMBOJI
WHTETPUPOBAHUS, CYMMHUPOBAHUS IO BPEMEHHU.

Paananus - cuMBOJT paIMOAKTUBHOCTH.

3anuceiBaTh, PETUCTPUPOBATH -  (YHKIIMOHAJIHHBIM
MPU3HAK PETUCTpAIMKA UHPOPMAIIUH.

CKOpOCTB - CUMBOIJI CKOPOCTH, YaCTOTHI.

Bxirouenue - GyHKIIMOHATBHBIH IIPU3HAK
dbopMUpOBaHUSI CUTHAjda BKJIIOYCHHS, OTKIIIOUCHHUS,

NEPEKITIOYEHUs, OJIOKUPOBKH.

Temnepatypa - CHMBOJI TEMIIEPATYPHL.



T (Transmit) [lepenaBathb - (bYHKIIHOHATIBHBIH pHU3HAK
JMCTaHIIMOHHON nepeadn CHWTHAJIA; CHMBOJT
npeobpa3oBartelis CUrHaa.

U (Universal) VYHuBepcalbHbIi - CHMBOJI H3MEPEHHUS HECKOJIBKUX
Pa3HOPOIHBIX BEIUYHH.

V (Viscosity) BSI3KOCTh - CHMBOII BSI3KOCTH.
W (Weight) Bec, rpy3 - cHMBOJI Macchbl.

1.2. IIpaBmwia nocTpoeHus yCJAOBHBIX 0003HAYEHHU A

VYcnoBHble  0003HaueHHs] MPUOOPOB U CPEICTB  aBTOMATHU3aIMH,
IpPUMEHSIEMbIE B CXEMax, BKIIOYAIOT rpaduueckre, OyKBEHHbIE U LH(PPOBHIE
0003HaYEHUS.

B BepxHell yacTu rpauyeckoro 0003Ha4eHHsI HAHOCAT OyKBEHHbIE 0003HAUYECHHUS
U3MEpPSAEMON BEJIMYMHBI U (DYHKIITMOHAJIBHOTO MTPU3HaKa Npudopa, Onpeesoero
€ro Ha3HAYEHUE.

B HmxHel dyactu rpaduueckoro 0603HaueHusl HAHOCAT HU(pPOoBoe (TO3ULUOHHOE |
o0o3HaueHue mprudopa Wik KOMILIEKTa CPEJCTB aBTOMATH3AIIUH.

[TocTpoenue ycnoBHOTO 0003HAUEHUS MPUOOpaA IPUBEACHO Ha pHC.3.
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Puc.3. [IpuHuun nocTpoeHus: ycaoBHOro 0003HadeHHsI TpUOopa

[Topsimok pacronokeHus: OyKB B OYKBEHHOM OOO3HAYEHUH NPUHUMAIOT
CJIEIYIOUIUM: OCHOBHOE 0003HAUECHHE U3MEPSIEMOU BEJIMUMHBI;

JOTIOJTHUTENbHOE 0003HAYEHUE U3MEPSIEMOU BEIMUMHBI (P HEOOXOAUMOCTH);
ob6o3HavYeHue (HYHKIIMOHAILHOTO MpH3HaKa mpubdopa.

[Ipu noctpoeHuM 0003HAUYEHUN KOMIUIEKTOB CpPEJCTB aBTOMATHU3AIUU
nepBass OykBa B O0O3HAYEHUM KaXKJOTO BXOJSIIETO0 B KOMIUIEKT MpuOopa uiu
YCTpOMCTBA (KpOME YCTPONCTB PYYHOTrO YIpaBIICHUSI) SIBISETCS HAUMEHOBAHUEM
U3MEPSIEMON KOMIUIEKTOM BEJIMYUHBI.

bykBenHbie 0003HAauUEHUs YCTPOWMCTB, BBIMOJHEHHBIX B BUJE OT/AEIBbHBIX
0JIOKOB M TMPETHA3HAYCHHBIX JIJIi PYYHBIX OIEpanui, HE3aBUCUMO OT TOTO, B
COCTaB KaKOro KOMIUIEKTa OHU BXOJISIT, TOJDKHBI HAUUHATHCS ¢ OyKBHI H.

[Topsimok  pacrosioxkeHus: OYKBEHHBIX 0003Ha4€HMH (DYHKIIMOHAIBHBIX
NPU3HAKOB TMpUOOpa TMPUHHUMAIOT C COOJIIOJIGHUEM IOCJIEeI0BATEILHOCTH
obo3nauenuii: |, R, C, S, A.

[Ipyu noctpoeHnu OYKBEHHBIX OO0O3HAYEHUM  YyKa3bIBalOT HE BCE
GyHKIHOHATBHBIE TPHU3HAKK TpUOOpa, a JUIIb T€, KOTOPhIE HCIOJB3YIOT B
JTaHHOM CXeMe.

bykBy A nmnpumMmeHstoT g 00o03HaueHHS (GYHKIUU «CUTHATA3AIUS)
HE3aBUCUMO OT TOTO, BBIHECEHA JIM CUTHAJIbHAS amnmnaparypa Ha Kakol-In0o IUT
WJIH 17151 CUTHAJIU3AIUY UCTIONIb3YIOTCS JIaMIThl, BCTPOCHHBIE B CaM TIPUOOP.

bykBy S npumeHstoT a1 0003HaYEHUsI KOHTAKTHOTO YCTPOMCTBA Mpuodopa,
UCIIOJIb3yeMOTO0  TOJMBKO Ui BKJIFOYEHHS, OTKJIIOYCHHS, TEPEeKIIOUYCHUS,
OJIOKUPOBKHU.

[Ipy mpuMEHEHWHM KOHTAKTHOTO YCTpPOWCTBAa TmpubOpa s BKIIOYCHHS,
OTKJIIOYEHUS M OJHOBPEMEHHO JUIsl CHUTHAJW3allud B O00O03HA4YeHHH Mpudopa
HCIIOJIB3YIOT 00€e OYKBBI: S U A.

[IpenenbHple  3HAYEHUS  U3MEPSEMBIX  BEJIMYMH, IO  KOTOPBIM
OCYIICCTBJISICTCSI,  HAmpuMep,  BKIIOYEHUE,  OTKIIOYeHHEe,  OJIOKMpPOBKa,
CUTHAJIM3AIINS, JOMYCKAeTCsl KOHKPETH3UpOoBaTh nobasieHrem OykB H u L. Otm
OYKBBI HAHOCSAT CITpaBa OT rpaduIecKoro 0003HAUCHUS.

[Ipn HEOOXOAUMOCTH KOHKPETH3AIlMK H3MEPSEMON BEJIMYMHBI CIIpaBa OT
rpadudeckoro oOo3HadeHUsT TpUOOpa TOMYCKAETCs YyKa3blBaTb HAWUMEHOBAHUE
WJIM CUMBOJI TOW BEJIMYUHBI.

Jlist 0003HaueHWs BENMYMH, HE TPETyCMOTPEHHBIX JTaHHBIM CTaHIAPTOM,
JIOITYCKAaeTCsl MCIOJIb30BaTh pe3epBHBIE OYyKBHI. [IpuMmeHeHue pe3epBHBIX OYKB
JOJDKHO OBITH pacmu@poBaHO HA CXEME.

[lonBoxg mnuHMI CBA3M K mpubopy u300paxkaroT B JIOO0H TOYKe



rpagudeckoro oOo3HaueHusi (CBepXy, CHH3Y, cOOky). Ilpm nHeobxommmocTn
yKa3aHUs HAIPaBJICHUS TIEpeIavuy CUTHAJIA Ha JIMHUSAX CBS3M HAHOCAT CTPEIIKH.

Tabmuma 5. [Ipumepbl TOCTPOSHUS YCIOBHBIX 0003HAYCHH MPUOOPOB U CPEICTB

aBTOMAaTU3alluu.

O0o3HauecHUE

Haumenosaunue

[lepBrUYHBII M3MEpPUTENBbHBIA MPeoOpa3oBaTesib (YyBCTBUTEIbHBIM
AJIIEMEHT) JIJIsl U3MEPEHUS TEMIIEPATYPhl, YCTAHOBJICHHBIN 110 MECTY.
Hanpumep: npeoOpa3zoBareiib TEpPMO3IEKTPUUECKUH (TepMmomnapa),
TEPMONPEOOPA30BATEND CONPOTHUBJICHUS, TepMOOAJIIOH
MaHOMETPUYECKOr0 TEPMOMETPA, TATYMK MUPOMETPA U T.1I.

[Ipubop  ana  u3MepeHUuss  TeMIepaTypbl  IOKa3bIBAIOIIMA,
YCTAaHOBJICHHBIN 110 MECTY.

Hanpumep: TepmMoMeTp pTYTHBINM, TEPMOMETP MAHOMETPUYECKUN U
T. II.

[Ipubop  nmns  u3MepeHus  TeMIepaTypbl  MOKa3bIBAOLIUH,
YCTAHOBJICHHBIN Ha LIUTE.

Hanpumep: MWuUMBONBTMETP, JIOTOMETP, MOTEHIHOMETP, MOCT
ABTOMATUYECKHU U T. II.

CRECHEC

[Ipubop s  wW3MEpeHHs  TeMIlepaTypbl  OECHIKaIbHBIA  C
JTVMCTAaHIIMOHHOMN Mepeayeid MoKa3aHuil, yCTAHOBJICHHBIN TTO MECTY.
Hampumep:  TepmoMerp  MaHoMeTpuueckudl  (wim  Jr000#
ApYro JaTyuK TeMIlepaTypbl) O€CIIKAJbHBIA C THEBMO- WJIU
3JIEKTpOoNEpeaayeH.

@

[Ipubop  nmnsg  u3MepeHus  TeMIepaTypbl  OJHOTOYECHYHBIH,
PETUCTPUPYIOLMH, YCTAHOBJICHHBIN Ha LIUTE.
Harmpumep: CaMOTUIIY A MUJUTABOJIBTMETD, JIOTOMETP,
IIOTEHIIMOMETP, MOCT ABTOMATUYECKUN U T. II.

@

[Ipubop s uU3MepeHHs TeMmmeparypbl C aBTOMAaTHYECKUM
o0eraroiuM yCcTpONCTBOM, PErUCTPUPYIONINI, YCTAHOBJICHHBIA Ha
LUTE.

Hanpumep: MHOroTodeuHslii CaMOIMIIYIIUK NOTEHLIMOMETP, MOCT
ABTOMATUYECKHUM U T. II.

(B

[Ipubop 111  UW3MEpEeHHsT  TeMIEeparypbl  PETUCTPUPYIOLIUH,
PEryJIMpyIOIINN, YCTAHOBJICHHBIM HA IIIATE.
Hanpumep: m1000if  CaMONUIIYHIMM  PETYJISTOp  TEMIEPATyphl




(TepMOMeTp MAaHOMETPUYECKUM, MHWLIUBOJIBTMETP, JIOTOMETP,
MOTEHIIMOMETP, MOCT aBTOMAaTUYECKUM U T. 11.).

€

Perynsarop temneparypbl OeclIKalbHBINA, YCTAHOBIEHHBIN IO METY.
Hamnpumep: nunatoMeTpuuecKuil peryistop TeMIepaTyphl.

(B
(B

Kommekr s u3MepeHuss TeMIepaTrypbl PETUCTPUPYIOLIUNI,
PETYIIUPYIOLINH, CHa0XEHHBIN CTaHUHUEHN YIIPABJICHUS,
YCTAaHOBJICHHBIN Ha LIUTE.

Hampumep: BTOpUYHBIA NMPUOOpP U PETYIUPYIOMINI OJIOK CHUCTEMBI
«Crap».

[Tpubop st n3MepeHus: TeMIepaTypbl OECIIKATbHBIA C KOHTAKTHBIM
YCTPOMCTBOM, YCTAHOBJIEHHBIN HO MECTY.
Hanpumep: pene TeMieparypHoe.

@ O

baiinacHas maHenb AUCTAHOUMOHHOI'O YIIPABJICHHUA, YCTAHOBJICHHAA
Ha IIuTC.

[lepexitouaresnb 2JIEKTPUUECKUX Menel u3MepeHus (yrnpaBlieHUs),
MEePEKITI0YaTeNb JIJIsl Ta30BbIX (BO3YIIHBIX) JTUHUM, YCTAHOBJICHHBIN
Ha LIUTE.

CRNG

[Tpubop 11t u3MepeHus naBieHUs (pa3pe’KEeHUs) MOKa3bIBAIOIIUH,
YCTaHOBJICHHBIN 1O MECTY.

Hanpumep: n1000i1 moka3bIBalOMIUM  MaHOMETP, AU(PMAHOMETP,
TATOMEP, HAIIOPOMEP, BAKYYMMETP U T. 1.

€

[Ipubop st u3MepeHus Mepenajga JaBiCHUS [MOKa3bIBAIOLIUH,
YCTaHOBJICHHBIN o MECTY.
Hanpumep: nudmanomeTp nokaspiBaromui.

[Tpubop mis u3MepeHusi JaBiieHUs (pa3peKeHUs) OCCHIKAIBbHBIA C
JTHUCTAaHIMOHHOM Nepeaaveu MoKa3aHui, yCTAHOBIICHHBIN TI0 MECTY.
Hamnpumep: manomerp (nudmanHomerp) OecHIKaNbHBIA C MHEBMO-
WJIN JJIEKTPOIIEpEaaUYEn.

[Tpubop st u3mMepenust AaBieHus (pa3peskeHUs) perucTpUPYIOLIUH,
YCTAHOBJICHHBIN Ha LIUTE.

Hanpumep: camonumiymuii MaHOMETp WJIM JII0OOW BTOPHUYHBIN
npuOOp NIl pETUCTPAIIU 1ABJICHHUS.




[Ipubop 1 u3MepeHus: NaBJIEHUS C KOHTAKTHBIM YCTPONCTBOM,
YCTaHOBJICHHBIN IO MECTY.
Hamnpumep: pene naBnenus.

[Tpubop ayisa usmepeHus: AaBiaeHUs (pa3pe’KeHUs) MOKa3bIBAIOIIUN C
KOHTaKTHBIM yCTPONCTBOM, YCTAaHOBJICHHBIM 1Mo mecTy. Hampumep:
AIIEKTPOKOHTAKTHBIM MAaHOMETp, BAKYYMMETP U T. .

PC

Perymarop  nmaBimenus,  pabotaromuii  0€3  MCIOJb30BaHHUS
ITOCTOPOHHETO HMCTOYHUKA PHEPTUM (PErysaTop AaBICHUS MPSIMOTO
JENUCTBUS) «JI0 ceOs».

[lepBUYHBII W3MEpPUTEIBHBIM MpPEeoOpa3oBaTENb (UyBCTBUTEIbHBIN
AJIEMEHT) JUIsl UBMEPEHUS PACX0/1a, YCTAHOBJICHHBIN 110 MECTY.
Hampumep: nmuadparma, comno, Tpydba BenTypu, parduk
MHAYKIHOHHOTO pacxoaoMepa U T. II.

CHNC

[Tpubop nnst u3MepeHus: pacxoaa OCCHIKAIbHBIA C JTUCTAHIIMOHHOMN
repenavent oKa3aHun, yCTaHOBJIEHHBIN 110 MECTY.

Hampumep: audmanometp (porameTp), O€CIIKaIbHBIN ¢ THEBMO-UITU
AJIEKTpONEPENAYEH.

®

[Tpubop 115t U3BMEpPEHUsI COOTHOILIEHUS PACXO/I0B PETUCTPUPYIOLIUH,
YCTAHOBJICHHBIN Ha LIUTE.

Hampumep: m1000i1  BTOpUYHBIA [pUOOp ISl pErucTpanuu
COOTHOIIIEHHS PaCX0JI0B.

€

[Ipubop s M3MepeHus: pacxoia MOKa3bIBAOIINM, YCTAHOBIICHHBIN
10 MECTY.
Hanpumep: nudmanometp (poraMerp), MOKa3bIBAIOLIUH.

[Tpubop 1151 u3MepeHust pacxoaa UHTErPUPYIOIIHM, YCTaHOBJIEHHBIH

110 MECTY.
@ Hampumep:  mo0Ooii  OeCIIKaJIbHBIA  CUETYHMK-PACXOJOMEP  C
MHTETPATOPOM.
[TpuGop 1 U3MEpEHUs pacxozna NOKa3bIBAIOLIHA,

WHTErPUPYIONINI, YCTAHOBJICHHBIN 10 MECTY.

— 00




Hanpumep: nokaspiBaromuii 1uMaHOMETP C HHTETPATOPOM.

®

[Tpubop st u3MepeHus: pacxoja UHTErPUPYIOIINM, C YCTPONCTBOM
JUISL BbIIaUM CUTHAja TOCJe MPOXOXKACHHS 33aJJaHHOTO KOJMYECTBa
BEIIECTBA, YCTAHOBIICHHBIH 110 MECTY.

Hamnpumep: cuetuuk-n03arop.

[TepBu4HBIM H3MEPUTENBHBIN TpeoOpa3oBaTeb (UyBCTBUTEIBHBIN
AJIEMEHT) JIJIsl U3MEPEHUs YPOBHS, YCTAHOBIICHHBIN IO MECTY.
Hanpumep: naTdnk 31eKTpUYECKOro WM EMKOCTHOTO YPOBHE MeEpa.

CHNE

[Tpubop mist u3MepeHus YpOBHS IMOKa3bIBAIOIIUM, YCTaHOBIICHHBIN
IO MECTY.

Hampumep: manomerp (audmMaHOMETp), HCHOIB3YEMbINH IS
U3MEPEHUS YPOBHSI.

7

[Ipubop mist u3MepeHus YPOBHS C KOHTAKTHBIM YCTPOMCTBOM,
YCTaHOBJICHHBIN 110 MECTY.

Hampumep: pene ypoBHS, HCHOJb3yeMoOe€ g OJOKHUPOBKH H
CUTHAJIN3ALNU BEPXHETO YPOBHSI.

€

[Tpubop nnst m3mMepeHus ypoBHS OCCIHIKAIbHBIN, C AUCTAHIIMOHHON
repe1adyei NoKa3aHui, yCTAaHOBJIEHHBIN 110 MECTY.

Hampumep:  ypoBHemep  OeCHIKalbHBIH C  MHEBMO-  WJIU
3JIEKTpOoNEPEAAYEH.

[Ipubop nnst u3MepeHus: ypoBHsI O€CIIKAbHBIN, PEryJIupyIOLIU, C
KOHTAKTHBIM YCTPOWCTBOM, YCTAHOBJIEHHBIN IO MECTY.

Hanpumep: snekTpudeckuil  peryiasarop-CUTHAIU3aTop  YPOBHS.
byka H B nmanHoM npumepe o3HayaeT OJOKUPOBKY MO BEpXHEMY
YPOBHIO.

[Tpubop nst M3MepeHus YpOBHSI TMOKa3bIBAIOUIUNA, ¢ KOHTAKTHBIM
YCTPOWCTBOM, YCTAHOBJICHHBIN Ha IIIUTE.

Hanpumep: BTOpUYHBIA MOKa3bIBAIOMIUA MPUOOP C CUTHAIBHBIM
ycTpoiicTBOM. bykBbl H u L 03HauarOT CUTHAIU3ALMIO BEPXHETO
Y HUKHETO YPOBHEM.

[Ipubop myiss M3MEpPEeHMsS IUIOTHOCTH pacTBOpa OeCHIKaJIbHBIM, C
JNHUCTAaHIIMOHHOM MEpefavyeu MOKa3aHui, YCTAHOBIECHHBIN TTO MECTY.
HanpuMmep: naTunk mioTHOMEpPa ¢ MHEBMO WJIH DJIEKTPOIepe1aueii.




[Tpubop 11 M3MEepeHus: pa3MePOB MOKA3BIBAIOLIUMN, YCTAHOBIICHHBIN
10 MECTY.

Hanpumep: mnoxaspiBaromuii npubop Uid HU3MEPEHHs TOJIIUHBI
CTaJIbHOU JICHTHI.

CACACHCIINC

[Ipubop st wu3MepeHuss JOO00M  DIIEKTPUUECKOW  BEIUYUHBI
MOKa3bIBAIONINM, YCTaHOBJIEHHBIN 10 MecTy. Hanmpumep:

Hanpsoxenue™

Cuia Toka*

MorHocTs*

*Hanmucu, pacmm@poBhIBAIONIME KOHKPETHYIO H3MEPSIEMYIO
ANEKTPUUECKYIO BEJIMYHMHY, pacrlojlararoTcs Jubo psSaoM ¢
pruOopoM, 1100 B BHJIC TAOJIMIIHI HA TIOJIC YEPTEXKa.

®

[Ipubop nnst ympaBiieHHs MPOIIECCOM IO BPEMEHHOM Mporpamme,
YCTaHOBJICHHBIN Ha LIUTE.

Hampumep: xomauaHblil 3iekTpornHeBMaTudyeckuii mpubdop (KIII),
MHOTOLIETTHOE PEJI€ BPEMEHU

[Ipubop  mns  U3MEPEHUST  BJIAKHOCTH  PETHUCTPUPYIOIINM,
YCTaHOBJICHHBIN Ha LIUTE.
Hamnpumep: BropuuHsiil mpubop BIaromepa.

[lepBUYHBII W3MEPUTEIBHBIA TPEOOPA30OBATENh (UyBCTBUTEIBHBIN
AJIEMEHT) Il U3MEPEHUsI KauecTBa MPOAYKTa, YCTAHOBJIEHHBIN IO
MECTY.

Hanpumep: natunk pH-metpa.

[Ipubop nnst w3MepeHUss KayecTBa TNPOAYKTa IMOKA3bIBAIOIINA,
YCTAQHOBJICHHBIN 110 MECTY.

Hanpumep: razoaHaim3atop TMOKa3blBAOIIMKA U1 KOHTPOJISA
COAEPKaHUS KHCIOPO/Ia B IIMOBBIX I'a3ax.

[Ipubop nns M3MepeHusi KadyecTBa NPOAYKTAa PETUCTPHUPYIOLIUH,




PEryJIUpYIOLIUA, yCTAHOBJICHHBIN Ha IIUTE.
Hampumep: BTOpUYHBIA CaMOMUIIYIIUNA MPUOOp peryssTopa
KOHIIEHTpAI[MU CEPHON KUCIOTHI B PaCTBOPE.

[Ipubop nnsi u3MepeHus paAMOaKTUBHOCTH TOKA3bIBAIOIIUN, C
KOHTaKTHBIM YCTPONUCTBOM, YCTaHOBJICHHBIH 110 MECTY.

Hampumep: npubop s moka3zaHus U CUTHAJIU3ALMU TPENETbHO
JOMYCTUMBIX KOHIICHTPALUH O- U B-Tyde.

[Ipubop s  uU3MepeHuss CKOPOCTHM  BpallleHHs  MPUBOAA
PETUCTPUPYIOIINI, YCTAHOBJICHHBIN Ha IIUTE.
Hampumep: BTopuuHbIii IpubOp TaxoreHeparopa.

@ =f(F,P)

[Ipubop s U3MEpPEHHS HECKOJbKUX Pa3HOPOJHBIX BEIUYUH
PETUCTPUPYIOIINI, YCTAHOBJIEHHBIN IO MECTY.

Hampumep: camonumymuii aupmMaHOMETp — pacxojomep ¢
JIOTIOJTHUTENIBHOU 3amuchio AaBieHus. Haamuch, pacimdpoBbiBaro-
1asi U3MepsieMble BEJTMYUHbBI, HAHOCUTCS CIIpaBa OT mpudopa.

[IpuGop nns wu3MepeHHus BA3KOCTH pACcTBOpa IMOKa3BIBAIOIIUM,
YCTaHOBJICHHBIN o MECTY, Hampumep: BUCKO3UMETP
ITOKAa3bIBAIOIIIUH.

[Ipubop st w3MepeHuss MacChl MPOJYKTa IMOKa3bIBAIOIIUHN, C
KOHTaKTHBIM YCTPOMCTBOM, YCTAHOBJIEHHBIN 110 MECTY.

Hanpuwmep: YCTPOMCTBO 3JIEKTPOHHO-TEH30METPUUECKOE,
CUTHAJIU3UPYIOLLEE.

9
©
O

[Tpubop m1st KOHTpOIsT moracanus ¢akesa B Meund OeCHIKANbHBIH, C
KOHTAKTHBIM YCTPOWCTBOM, YCTAHOBJIEHHBIN HA IIUTE.

Hamnpumep: BTOpuuYHBIN NMpUOOP 3aMajibHO-3aIIMTHOTO YCTPOMCTBA.
[Ipumenenue pezepBHOM OykBbI B 10/1HO OBITH OTOBOPEHO HA MOJIE
CXEMBI.

E/E

O

[IpeoOpazoBarenb curHajga, YCTAHOBJICHHBIM Ha ImuTe. BXomaHOM
CUTHAJI DJIEKTPUYECKUI, BBIXOJHOM CUTHAJ TOXKE DJIEKTPUUECKUM.
Hampumep: mnpeoOpaszoBaTesib U3MEpPUTEIbHBIN, CHyXalluid s
npeoOpa3oBaHus T.3.J.C. TEPMOMETpa TEPMOIIEKTPUUYECKOTO B
CUTHAJI IIOCTOSIHHOI'O TOKA.




P/E

[IpeoOpazoBareny curHajga, yCTaHOBJIEHHBIM MO MecTy. BxomHoi
CUTHAJ MTHEBMATUYECKHM, BBIXOJHOM - JIEKTPUYECKUMN.

@. 6

Boruucnurensnoe YCTPOMCTBO, BBITIOJTHSIOIIIEE GyHKIIHIO

yMHOeHUsI. Hanmpumep: MHOKUTENb HA MOCTOSTHHBIN KOA(DPUITMEHT
K.

ITyckoBas ammapaTypa IS yIOPABICHHS  3JICKTPOJBHraTeIcM
(BKITFOUCHHME, BBIKJIIFOYCHHE HACOCA; OTKPBITHE, 3aKPHITHUC 3aJIBFIKKH
U T. 1.).

Hanmpumep: MarHuTHBIN mMycKaTellb, KOHTAKTOP | T. 1. [IpuMeHeHue
pe3epBHOIt OYkBBI N TOJDKHO OBITH OTOBOPEHO Ha I0JIE CXEMBI.

Anmapatypa, MNpeaHa3HaueHHas I PYYHOTO JUCTAHIIMOHHOTO
yhnpaBiieHUs] (BKJIIOYEHHUE, BBIKIIOUEHUE JBUTATENS; OTKPBITHE,
3aKpBITUE 3allOPHOrO OpraHa, HU3MEHEHUE 3aJaHusi PEryJiaTopy),
YCTAHOBJICHHAS Ha LIUTE.

H Hanpumep: KkHOMNKa, KJIt0Y yIPaBIICHUS], 3a/1aTUUK.

Amnnaparypa, NOpeIHa3HAYC€HHAas I PYYHOrO JHUCTAHIMOHHOTO
yIpaBJICHUs, CHA0KEHUS YCTPOMCTBOM JUIsl CUTHAJIM3allMU, YCTa-
HOBJICHHAs HA IIUTE.

Hanpumep: kHOIKa CO BCTPOEHHOM JIAMIIOUKOU, KJIFOY YIIPABJICHUS C
ITOJBECKOU U T. II.

2. COCTABJIEHHUE CXEM KOHTPOJISAA, CUT HAJIM3AIIUU,
PETUCTPAIMU N ABTOMATU3ALINU ITAPAMETPOB.

2.1. Bp16op npu0OpoB U3 CIPABOYHHUKA

Bb160p nmprOoOpoB OCyIIECTBISAETCS UCXOAS U3:

1) ananazoHa M3MepEHUsi - OPUEHTUPOBOYHO BEPXHUU Mpeaen U3MEpeHHs

onpenensercs Ne,=1,5Nyom. 3mech Npjgv - HOMHUHAIBLHOE 3HAUYCHHUE TapaMeTpa
corjlacHO 3afaHuto. Jlajee u3 chpaBoYHUKa OepeTcss Omkaiiiiee 3HaYCHUE
BEPXHETO MpeJiesia B CTOPOHY YBEJIMUCHUS;

2) cucTeMbl  TUCTAHIIMOHHOW  Tepenadd  (BO3MOXKHBI  DJICKTPUUCCKHIMA
TOKOBBIM, 1O HampsbkeHuto, auddepeHunanbHO-TpaHCHOPMATOPHBIN WK
MMHEBMATUYECKUN CUTHAIBl JUCTAHIIMOHHOW Tiepedauu). Eciau TeXHOIorHMuecKui
MPOIIECC MOXKAPO - B3PHIBOOIACHBINA, PEKOMEHYETCS BbIOpATh IMHEBMATHUYECKUE
WU O€3011aCHOT0 UCIIOJIHEHUS JIEKTPUUECKUEe TPUOOPHI;



3) 3aaHHOM MOTPEITHOCTH H3MEPEHHIA.

Beibop pacxomomMepoB HWMeEET HEKOTOphle oOcoOeHHocTH. Bhauwaie
HEOOXOJMMO OPHUEHTHPOBOYHO OIPEACIUTh AuameTp TpybdompoBoga D mo
00BEMHOMY pacxofdy, CKoppektupoBaHHoMy 1o 1.1. Ecim B 3amanum nmaH
MaccoBbIi pacxon G [Kr/4], HEOOXOAMMO BBIYUCITUTH OOBEMHBIH

Q=S:1%.1)

P (2.1)

rie P - IUIOTHOCTh CpEbl, OMNpeAensercs Mo pabdouuM 3HAYCHUSIM
TeMriepaTyphbl t u naBienus P mo cipaBOYHUKY TEMI0(U3HIECKIX CBOWCTB.

Jlanee  3amaroTcsl  CPEIHEPACXOJHBIMH  CKOPOCTSIMH  TIEPEMEIICHUS
TEXHOJIOTUYECKUX CPEJl

ra3el W= 10 +30 m/c;

Jkuakoctu W = 1 + 3 m/c;

Bs3KHeE kuakoctd W= 0.3 + 1m/c.

OpHUEeHTHUPOBOYHOE 3HAUCHUE JUaMeTpa TpyOorpoBoia

D- |4
W (2.2)

Jlanee u3 cipaBoYHMKA OepeTcs OyKaiiee 3HaYeHUEe TMaMeTpa B CTOPOHY
yBenuuenus. Ecnmu D <50 MM, pekomeHayeTcs BBIOMPATh pacXooMep OO0TeKaHUs
(potametp). B ciiyqae D >50 MM, TO ciemyeT BoIOpaTh pacxogoMep MEePeMEHHOTO
nepenaaa JnapieHus. Ecim B KadecTBEe pacxojoMepa BBIOpaH poTaMeTp
(pacxomomep oOOTekaHus) W H3MepsieMas cpeaa - BOAa, TO KOHKPETHBIE
XapaKTEPUCTUKN POTAMETpa OMPEIEISAIOTCA M0 BEPXHEMY IMpeaelly H3MEpeHus,
MPUBEJACHHOMY B CIlpaBoYHUKe. HwkHue mpenensl W3MEpeHusi poTaMeTpoOB B
CIIPaBOYHUKE yKa3aHbl OTHEJbHO, 4TO cocTaBisieT 10 % wumu 20 % oT BepxHero
npejena u3MEepeHHUs.

Ecnu u3mepsiemas cpenia raz wiv apyrasi )KUIKOCTh KpOME BOJIbI, TO TIPHOOP
BBIOMPAETCS 10 YCIOBHOMY (CpeaHepacxoiHoMy) nuametpy D.

Pacxomomep mnepeMeHHOro nepenaaa BKIOYaeT B ce0d  Cyxkarouiee
YCTPOMCTBO, TU(PMAHOMETP U BTOPUUHBII pUOOpP.

Cyxaroree yCTpOHUCTBO BBIOMPAETCS MO YCIOBHOMY (CpEIHEPACXOTHOMY)
nuametpy D. Jlupmanomerp-pacxomomep peKOMEHIYETCS BBIOpATh CUITHGOHHOTO
TUIIA 10 XapaKTePUCTUKAM pacxojia U3 psAlia 1Mo CrpaBOYHUKY. HukHuM mpenen
pacxojoMepa MEpPEeMEHHOro JaBieHusi ompenensercs kak 30 % oT BepxHero
npejena u3MepeHusl.



2.2. Pacyer cpeiHeKBaAPATHYHOM MOTPEIIHOCTH KOHTPOJIS

CpennekBagpaTu4yHas MOTPEIIHOCTh KOHTPOJSL MapaMerpa COACPKUT
OCHOBHBIE IOTPEMIHOCTU TPUOOPOB, BXOAAIIMX B KOMIUIEKT U3MEPEHUS

2 2 2
S =49 + 2.8 +Spn
% (2.3)
rfe O; - OCHOBHAs MOTPEIIHOCTH (KJIacC TOYHOCTH) MEPBUYHOTO MPUOOPA,
%; O - OCHOBHBIC IIOTPEIIHOCTH (KJIACChl TOYHOCTH) IPOMEKYTOYHBIX
npeoOpa3oBareneii, %; Opy - OCHOBHAs IMOTPENTHOCTHh (KJIACC TOYHOCTH)

BTOPUYHOTO TIpudopa, %.
2.3. OnpeaesieHue adCOTIOTHOH M OTHOCUTEIbHOM MOIPEILIHOCTEeH

AOCOMIOTHAs TOTPENIHOCTh HM3MEPEHUsl IapaMeTpa OIpenessieTcs o

dbopmyie
1= 5H(NK — NH)

100% , €lI. U3M. IapaMeTpa, (2.4)
rae Ny - BepxHuil mnpenen U3MEpPEeHUsT KOMIUIEKTa
npudopoB; N, - HWKHUN Mpenen HU3MEPEeHHUs KOMILIEKTa

npruOOpOB.

Cnengyer OTMETUTh, YTO [MANa30H M3MEPEHUs KOMIUIEKTa NpUOOpOB
onpenensieTcss npuOopoOM, UMEIOIIMM CaMbIi Y3KUI TMana3oH.

OTHOCUTENBHAST ~ NOTPEIIHOCTh HM3MEPEHUS NapaMeTpa ONPENeISIETCS IO
bopmyie

8:£-100%
N

(2.5)
rac N - OTMCTKA, Ha KOTOpOfI OHpeI[CJ]HeTCH OTHOCUTCJIbHAasA HOFpCH_IHOCTB.

[Tpumep pacueTa norpemHocTen
KoMmniekt u3MepeHus TeMnepaTrypbl COCTOUT W3 TEPMORJIEKTPUUYECKOTrO

tepmoMerpa Ttuna TXK-0179 ¢ npememamm wusmepenus -50 + +600°C, c
norpemHocteio  0,6%, HoOpMupyromero mpeobpasoBatenss tuna HII-5B1 ¢
nuamnazoHom wusMmeperuss 0 + 200 °C, ocHOBHOW morpemHocTbro 1,5% wu

BropuuHoro npuodopa tuna KCY-2 ¢ kmaccom tounoctu 0,5 % u aumanazoHom
M3MEHEHUsI BbIXOAHOTO curHama 0+5 MA. OTHOCUTENBHYI0 TOTPEIIHOCTh
onpenenuTsh Ha oTMeTke 84 C

CpCI[HeKBaZIpaTI/I‘IHaSI IOrp€IIHOCTE KOHTPOJIA



2 2 2
5r =062 +1.52 1052 =1.7% 2.6)

AOcomroTHas IMOTPCIIHOCTD

T_ 1.7(200-0) _3138°C
100% (2.7)

OTtHOCHUTEeNnbHAS IMOTPCHIHOCTL HA OTMCTKC 84OC
ET = 338 -100% = 4%
84 (2.8)
2.4. CocraBieHnne pyHKIIHOHAJIBHOM cXeMbl PeryJMpoOBaHUsA

mapamMeTrpa

OYHKIIMOHAIBHYIO CXEMY aBTOMAaTUYECKON cucTeMbl peryiupoBanus (ACP)
pekomeHayercss BbIMOJMHATH Takxke mo ['OCT 21.404-85. OcobOoe BHHMaHUE
CJIeAYyeT YAEIUTh K MECTOIOJIOKEHHUIO PETYJIHPYIOLIETO KIlanaHa, T.€. U3MEHEHUEM
KAaKOro napaMmerpa OyJIeT NoAIep >KMBAThCS HA 33/JTaHHOM 3HAYEHUU PEryIHPYEMbIii
napamerp. Hampumep, ypoBeHb B €MKOCTH MOYHO pPEryJMpoOBaTb IIyTEM
M3MEHEHHS PacXo/ia KaK Ha IPUTOKE, TaK U Ha CTOKe. KOHKpeTHas cxema 3aBHCUT
OT TUHAMUYECKHUX XAPAKTEPUCTUK KaHajla BO3JCUCTBUS U YCIOBUN 0€30MacHOCTH
TEXHOJIOTUU.

[Tpumep BBIMOTHEHUS CXEMBI TIPUBEIEH Ha puc. 9.

Puc. 9. ACP
YPOBHSL.

B kauectBe mpubopa s uU3MEpeHUs YpOBHA 1o3. S5-1 MoOXeT ObITh
VCIIOJIB30BaH yPOBHEMEDP C ITHEBMATUYECKUM BBIXOJHBIM CHUTHAJIOM THIa Yb-II.
Bropuunblii mHeBMaTudyeckuid npudop mno3. 5-2 mapku [1B10.13. Perynstopom
no3. 5-3 MOXKeT CHyXuTb nHeBMatuyeckud Il-perynstop wmapku [IP2.5.
VYerpoiictBoM 1103. 5-4 sBisieTcs perynupytomuid kinanad 32U32HXK. [Ipu BeiOope
BTOPUYHOIO TMpuOOpa clieayeT o0paThuTh 0c000€ BHHMAaHHE Ha MCIOJHEHUE
perynsitopa. B ciywae BbIOOpa perynsTopa NpUOOPHOTO THUIA HEOOXOIUMO
npeaycMoTperb B coctae ACP crennanbHOE YCTPOMCTBO Uil TIEpexona ¢
aBTOMATUYECKOTO peXXuMa Ha PY4YHOE YIpaBiIeHUE U OOpaTHO - OallmacHyro
IIaHeIb JUCTAaHIHMOHHOTO yrnpasieHusa. Cxema ACP C HMCHOIB30BAHMEM TAKOTO
BapHUaHTa MpejacTaBiieHa Ha puc. 10.
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Puc. 3. Puc. 10. ACP ypoBHs.

B mamHOM ciydae B kadecTBe mpuOopa 1mo3. 6-1 ucrmonb3yercss ypoBHEMEp

~

tuna Yb-D ¢ TOKOBBIM BBIXOJHBIM CHUTHAJIOM, MPUOOPOM MO3. 6-2 SBISETCS
aBTOMATHYECKUA MWUIMAMIIEPMETP C BCTPOCHHBIM IHeBMarndeckum [IM-
perynstopom KCVY-4, ycTpolicTBOM ISl MEpexoja C PY4YHOTO YHPaBICHUS Ha
PEXUM aBTOMATHUYECKOTO PEryJIMPOBAHMS CIIY)KUT ITHEBMAaTH4YECKas IIaHEIb
ynpasnenus 1112.2.

2.5. B100p THIIA M pacyeT HACTPOEYHbIX MAPAMETPOB peryJsiropa

VYrpoiieHHblii MeToJ BhIOOpAa M pacuera pPerysTOPpOB OCHOBBIBAETCS Ha
BO3MOKHOCTH  TNPEACTABICHUS  JIMHAMUYECKHX  XApPAKTEPUCTUK  OOBEKTOB

OPaBJICHUA TpEeMs IapaMeTpaMyd - BPEMEHEM 3arasiblBaHUusA 7 MOCTOSIHHOM
y

Bpemenn T u kosdduimenTOM yCI/meHI/mk

oo, B Takom ciydae, 3aJaBascCh
TUNOBBIM  TEPEXOAHBIM  mpoueccoMm  (amepuopmueckuii, ¢ 20 %
nepeperyJupoBaHueM, C MHUHUMAJIBHONW HMHTErpajbHOM OIMIMOKOIM), MOKHO
OTPENENUTh THUIN pEryisaTopa (MO3UIIMOHHBIN, HENpPEpBhIBHBIN) W paccuuTaTh
HACTPOCYHBIE XaPAKTEPUCTUKU BBIOpaHHOTO peryisaTopa. CorjiacHO METOJUKe
[19], BHawame paccuuTbiBaeTcsi mapamerp T/T, Ha3bIBaeMblii YCIOBHBIM
3ana3aeiBaHueM. Eciau stor mapamerp /T <0.2, BpIOMpaeTCsi MO3UIIMOHHBIN
perymsitop, ipu ©/T>0.2 perynstop OyneT HENPEPHIBHBIM. 3aKOH PEryJIUPOBAHUS
HEMPEPBIBHBIX PETYJIATOPOB 3aBUCUT OT CBOWCTB OOBEKTOB PETYIHPOBAHUS
(eMKoCTH, 3ama3iblBaHUs, CAMOBBIPABHUBAHMS), XapakTepa BO3MYILICHUN U
IoKa3areJield KayecTBa IepexoaHOro mporuecca:
* mponopuuoHaNbHBINA, [1 - 3aK0H - I OTHOEMKOCTHBIX OOBEKTOB U
MIPU MEJJICHHBIX BO3MYIIICHUSX;
* wuHTerpaibHbBIM, W - 3akoH - i1 OOBEKTOB ¢  OOJBIIUM
CaMOBBIPaBHMBAHUEM, CMaJIbIM 3aIla3bIBAHUEM, PU MEIJICHHBIX BO3MYILICHHUS;
* MponopuUMOHANbHO-UHTErpasibHbId, [IM - 3akoH - st 0OBEKTOB C
JOOBIMU  3ama3/IbIBAHUSIMU,  €MKOCTSIMH, CaMOBBIDAaBHMBAHUSIMHU, TpPHU
MEJIJIEHHBIX BO3MYIIEHUSIX;
* mponopuuoHanbHO-TUdPepennmanbubii, [1J] - 3akoH - 17151 00BEKTOB
¢ OOJIBIIMMHU 3aMa3/IbIBAHUSAMMU, IPU OBICTPBIX, HO MAJIbIX BO3MYIICHUSIX;

* TIPOMOPIMOHATBLHO-UHTErpanbHO-Tu( dhepeHnmanbHbi, [TM]] - 3akoH



- YHUBEPCATIbHBIN, AJI5 TIOOBIX 0OBEKTOB U MPH JIIOOBIX BO3ZMYIICHHUSAX.
dopmyIsl 414 pacueTa mapaMeTpoB HACTPOMKHU MPUBEIECHBI B TabIuIe 6.

Tabmauia 6

~ TaGauua 1

l 3aK0H peryaupo- TUnoBOH NMPOLECC PEryinpoBaHus

| BaHH!5 E AneprHoanYecKui C 20 % - HbIM ncpcpcs‘_\_l
; JMpOBaAHMEM
Il - perynsitop | k, = 0.3/k,;-7T) .|k, =0. TNkos TT)
| I — perynsarop | ky, = 0.6/Ak,s7T); kp=0.7Ak,s-7T);
| 7,=0.6-T T,=0.7-T ]
| A — perynsatop | k, = 0.95/4k,sv'T); k, = 1.2/4k,s-7'T);
ﬁ T,=2.4-1;T,~0.4-7 | T=25T,=04-tr

2.6. ®yHKIMOHAJbHAS U NPUHIUNNAJIBLHAS YJIeKTPUYecKast
cXeMbl YIIpaBJIeHUS IPUBOIOM

OyHKIMOHAIBbHAS CXeMa YIpPAaBJICHHs 3eKTporpuBoaoM corigacHo ['OCT
21.404-85 nokazana Ha puc. 11.
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Puc. 4. Puc.11.
3neck ycrpoiictBo mo3. KM1 - marmwteHeli myckarenb, SB1, SB2 -
KHOTIOYHBIC TTOCTHI YITPABJICHUS.



KoHTaKTbl KOMMYTAIIMOHHbIX YCTPOHCTB

3pe 14
/ <L/ 7 7
L
Jo
3amblKkaowuli KOHMakm Pasmsixkarowuti koHmaxkm
(HopManbHO Pa3zoMKHYMO20 muna) (HOPMANLHO 3AMKHYMO20 MUNG)

Puc. 5.

KHonounsble PY4YHbIC BBIK/IHOYATEH

582
- 581 s

Jameikarowuii Pazmblkaiowutl
Puc. 6.
M3 || | €1
o}
72
Puc. 7. Katyuwxka pene Puc. 8. 3ambixaroumi MHOTrO-
MOJIOCHBIN BBIKJIIOHATEND
5.7 -
Puc. 9. Mctounuk cBerta Puc. 10. ITnaBkuit npeno-

XPAHUTEb
DNeKTpUYecKUe MPUHLIMINAIBHBIE CXEMbl YCJIOBHO H300pa)aroTcs
corimacHo ['OCT 2.755-87 u cocTaBisIOTCS Ha OCHOBAaHUM (DYHKIMOHAIBLHOM

CXEMbI. YCIIOBHbIE 0003HAYEHHUS HEKOTOPBIX 3JIEMEHTOB MPEJCTABJICHbI Ha
puc. 12-17.
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Puc. 11

Puc.18. IlpuHumMnmanbHas 3JIEKTPUYECKAsI CXEMa HEPEBEPCUBHOIO
YIPABJICHHS] ACHHXPOHHBIM JIBUTATEIEM

[TpuHaasIexXHOCTh N300paKaeMbIX KOHTAKTOB, OOMOTOK M JPYTHUX YacTeu K
OTHOMY W TOMY JK€ YCTPONCTBY YyCTaHaBIMBAaETCA IO MO3ULHUOHHBIM
0003HAaYEHUsIM, MPOCTABICHHBIMH BOJIM3U HM300paXEHUI BCEX YacTedl OJHOrO H
TOro € ycrpoucTtBa. Tak, Ha puc. 18 y KOHTAKTOB MArHUTHOTO ITyCKAaTeJs
(cunoBeix KM1.1, KM 1.2, KM1.3 u Bcnomorarenbubix KM1.4, KM1.5 u KM1.6),
a TakkKe BOJIM3M M300pa)K€HUs KAaTYIIKM MarHUTHOTO ITyCKaTessl MOKa3bIBaeTCs
OoykBeHHO-1IMppoBoe 0003HaueHne KM1. DTo o3HayaeT, 4TO BCE ATU KOHTAKTHI
cpabatbeiBatoT OT Karymiku peine KMI, Ha3piBaeMOro MarHUTHBIM IyCKATEIEM.
BykBeHHO-LIMPPOBBIE TO3ULIMOHHBIE O0003HAUYEHMS] MPOCTABISAIOTCS COIJIACHO
['OCT 2.710 -81. IlpuHuMnuanbHas DSJIEKTPUYECKAS] CXEMA HEPEBEPCHUBHOTO
YIIPaBJICHUS ACHHXPOHHBIM JBUTATEIEM NPEACTaBIeHa Ha puc. 18. 311ech BXOIHOU
BeikTroyarens QF1l coyxuT nams 3ammThl  3IEKTPOOOOPYIOBaHHUS OT TOKOB
KOpOoTKOro 3aMmbikanus. I'pymnma kontaktoB KM1.1, KM1.2 u KM1.3 cpabateiBator
OT KarylKd MarHuTHoro mnyckarens KMI1 wu BkimouaroT OOMOTKHM cTaTopa
anekTpoaBuratens Kk tpexdasnoit ceru. Terossie pene KT1 u KT2 ciyxkar ans
3alUTHI AJIEKTPOJABUTATENS] OT NEPEerpy3kd IyTeM OTKIIOYEHHUS IOCPEICTBOM
koHTakTOoB KT1 m KT2. Curnanpasie mamnel HL1 u HL2 HeoOxomumsbl uis
CBETOBOM CUTHAJIM3alMK COCTOsIHUA npuBoaa. Bxmtouenue HL1 ¢ 3enenoit nun3om
yKa3bIBaeT Ha pabouee (Baj Bpamaercs), a ceeueHue HL2 ¢ kpacHoii J1uH30M Ha
Hepabouee COCTOsSIHKE (BaJl HEMOABUKEH ) DJICKTPOABUTATES.

JI71s1 TEXHOJIOTUYECKOM 3alllUThl 000PYI0BaHUA HEOOXOIUM pa3MbIKAIOIIUN
KOHTaKT [S1, KOTOpbIi 00ECTOUMBAET KaTyIIKy MarHUTHOro nmyckarenss KM1 npu
cpabateiBanuu. Kontakr TS1 MoxeT nmpuHamiie)kaTh CUTHATM3UPYIOMEMY (IBYX-
TPEXMO3ULMOHHOMY pEryJupyroleMy) nIpuOopy WM JaTYUKY-pesie mapaMerpa,



MPEBBINICHUEC WA TOHWKEHUE BEIUYMHBI KOTOPOTO JIOJDKHO  BBI3BIBATH
cpabaThIBAaHUE 3AIUTHI.

Tabnuna 7
[lepeyeHb 371€MEHTOB
[a0auua 2
| Tospun- | HaumeHoBaHue | Tun | Ko- | TexHuue-
| OHHoe | | JaMYe- | CKas Xapak-
0003Ha- F CTBO | TEPHCTHKA
| HCHMHE | I | -
[To mecTty
. KMI | Ilyckarens MarHMTHBIH Hepe- ' MME22 | 1 | 550B,25A
} | BEPCHBHBIH C TEIUIOBBIM pefe 2 '
5 _ TPH25 u karywkoii Ha 220 B | 6p,23 | | .
| SBI | Knonounas cranuus ¢ asyms | KV122- 1 1 | 380B.4 A
| | KHOTMOYHBIMH 1eMeHTaMKu, B |  2M |
3aLLMIIEHHOM MCTMIOJIHEHUH - B
| [IynsT ynpasneuus
| SB2 KHOno4yHas cTaHuMs C ABYMS l KY122-| 1° | 380B,4A
| KHOMOYHBIMH 3JIeMEHTaMu, B | 2M

! ] | 3alUMLIEHHOM HCIOJHEHHH | | -
| HL1, HL2 | Jlamna B apmatype AC-200 ¢ ’ [1-220- 2 | 220B, 10 Bn
| 3€JIEHOH M KpacHOH JMH3aMH 210 )

QF1 Beikiatouatens apTomatuye- | AIIS0- l 500 B.
| | CKMH | 3MT 1 BTc=16 A
| FUIL, FU2 [IpenoxpaHuTeb | P2 | 3 220 B, |
‘ ' BTC=0 A

OauH U3 BO3MOXHBIX BAPUAHTOB (PYHKIIMOHAIBHOW CXEMBbl 0€3 MOKa3aHus
TEXHOJIOTUYECKUX alapaToB MPEACTABIEH Ha puc. 19.

JUIst TEXHOJIOTUYECKOM 3aIUThl 000pYI0BaHUSI HEOOXOIUM Pa3MbIKAOIIHI
KOHTaKT TS1, KOTOpbIii 00ECTOUMBAET KAaTylIKy MarHuTHOro myckarenss KM1 npu
cpabarbiBanuu. Konrakt TS1 MoXkeT mpuHaIjIeXaTh CUTHAIM3UPYIOEMY (IBYX-
TPEXMO3UIIMOHHOMY PETYJIUPYIOIIeMy) TpUOOpY WM JaTYUKy-pelie mapamerpa,
MPEBBIIICHUE WA TOHWKEHUE BEJIMYMHBI KOTOPOTO JOJDKHO  BBI3BIBAThH
cpabaThIBaHUE 3aIUTHI.

2.7. CocraBiaenue cneunpukanuu Ha NpuUOOPLI U CpeacTBa
aBTOMATH3ALUH

Crernudukanuio mpuOOpPOB W CPEACTB aBTOMATH3AIlMM COCTABISIOT B
onpeneneHHot ¢opme cormacHo ['OCT (mpunoxenue 1), cocrosiieid u3



cienyronux rpad:

1. Homepa mno3unmMu. YKa3plBalOT HOMEpa IMO3WLMH, IPUCBOCHHBIC
JAHHOMY
npubopy U ammaparype 0o (QYHKIHOHAIbHOM cxeme. BcmomorarenbHas
amnmaparypa, He MoKa3aHHas Ha (YHKIIMOHAJIBHOU cXeMe, MOXKET ObITh J100aBlieHa
a1u00 B KOMIUIEKTE COOTBETCTBYIOIIETO MpuOOpa ¢ MOCIEAYIOMUM HU(POBBIM
UHICKCOM, JIMOO B KOHIIE CHEIU(PUKALUU C HOBBIM MOCICAYIOUIMM HOMEPOM
NO3ULIUN.

2. HauMmeHoBaHMe H3MepseMOro (MM PperyjuMpyeMoro) napamMerpa,
cpenabl u
MECTO 0TOOpa UMIyJbca. Y Ka3bIBalOTCS HAMMEHOBAHUE MapameTpa (Temrmeparypa,
JaBJI€HHUE, pacxoJl, KOHLEHTpauus), cpeabl (map, BOAa, MAacio, JbIMOBbBIE
raspl) U MECTO OTOOpa HMITyJIbCa. 3amUCh MOXKET HMETh CIEAYIOIIMA BUI:
"Temnepatypa mapa mnepen mnonporpeBateneM Ne 3" wnm "YpoBeHp Ma3yTa B
emkoctu E - 1",

1520 °C %L:}
<M

1,6 Mila
17000k 2 fyac
Ynpabrekve

&Y
g

I

/pudopsi |/jpudnpks
HA wime |noMedny

; |

(R (H 5 |
2 23 \s82/ 477 |
Ru2H3R HLdys 6 |

Puc. 12

Puc. 19. ®yHkunoHanpHasi cxema KOHTPOJISI 1 aBTOMAaTHU3allUN

3. Xapakrepucruka u3MepseMoil (MM peryJupyemMoi) cpeabl.
YKa3bIBarOT
npenesibHble pabouyue 3HA4YeHWs [apaMeTpoB, HEOOXOAMMBIX JUIsl BbIOOpa
1IKajgd MpUOOpPOB, WIM 3aJaHHbIE 3HAYEHUs MapaMeTpOB W HUX JOMYCTHUMBIE
OTKJIOHEHMsI - JJI1 BbIOOpa TUIIA PETYJISATOpa, a TAKKe OCOObIE CBOICTBA Cpeibl
(BSI3KOCTh, AarpecCUBHOCTh IO OTHOLIEHHIO K KakuM-IMOO Marepuaiam,
B3pPBIBOONIACHOCTh U T.II.), BIUSIOLIME Ha BBIOOP COOTBETCTBYIOLIEH ammapaTyphl.



PasmepHOCTH BENWYMH TapaMeTpoB B 3TOM Tpade TOKHBI HMETh YETKOE
CTaHJApTHOE HaNMCaHWE, HanpuMmep: M TeMiepatypsl - 240°C; mia naBiaeHus -
32 MIla; anst pacxoma - 80 M>/4 M T.A., a I SICKTPHYCCKUX BEIHUHH
- 150 Om, 220 B, 2 A u T.11.

4. MecTO YCTAaHOBKH NPUOOPOB M annaparypbl. YKa3blBalOT KOHKPETHOE
MECTO YCTaHOBKHM TMEPBUYHOTO MpHOOpa, PEryniaTopa HIM BCIOMOTATEIbHOTO
000pyI0OBaHUs, MPUBOJAT pa3Mephl TPyOONPOBOAOB, KAHAJIOB, a JJS CY)KAIOIIUX
YCTPOMCTB pacXxoJOMEpPOB - JCHCTBUTENbHBIA BHYTPEHHHA JOHAMETP TpyO
U T.I., YKa3bIBalOT TaK)K€, Ha KAaKOM ILIWTE WM MYyJbT€ YCTAHOBJIEH INPHUOOp,
YTOUHSIIOT €T0 PacloJIokKeHNe (HallpuMep, BHYTPH LIUTA).

5. HauMeHOBaHHe UM XapaKTepUCTHKa NPUOOPOB M ammapatrypbl. JTO
BakHeimas rpada cnenudukanuu. OHa JOJDKHA OBITH COCTaBJEHA C TMOJHOTOM,
JIOCTATOYHOM I O(OpMIICHHSI 3aKa3a CHA0XEHYECKMMHU M COBITOBBIMU
opranuzauusimu. Ecnu, Hanpumep, crnenu@uuupyercs TEPMOIIEKTPUUECKUN
npeoOpa3oBareib, TO MOMUMO €ro TUIA, OTMEYEHHOIo B rpade 6, 00s3aTesbHo
3aMKMCBIBAECTCS MaTepUall TEPMOIJIEKTPOIOB, YKa3bIBAETCS TITyOMHA MOrPYKEHUS,
MaTepuall 3alUTHOrO 4yexyia u ero ¢opma. 3anuch B rpade 5 MOXKET BBITJISAIETD
npuMepHo  Tak:  "TepmosnekTpuyeckuid  mpeoOpa3zoBareiab — XpOMENIb -
aJrOMeIIeBbI, O0e3 mrylepa, pabouas mivHa 800 MM, B COCTaBHOM CBapeHHOM
3aIMTHOM 4YexJje 0e3 My(Tbl, ¢ HakoHeUHUKOM K3 cTanu 1 X18HIT".

Tak >xe moapoOHO cienupuuupyroTcs u apyrue npudopsl. [Ipu atom, ecnu
TUTSI TepMONpeoOpa3oBaTEs COMPOTHUBJICHUS JOCTATOYHO yKa3arhb
"TepmonpeoOpa3oBaTelib  CONMPOTUBICHUS  IUIATUHOBBIM, C  HEMOABUKHBIM
HITYLIEpOM, B 3alIUTHOM HapyXHOM apmarype wu3 craamm 1X18HIT, ¢
MaKcUMalbHOU riayouHol norpyxxkenus 200 MM, Ha ycnoBHoe AaBieHue 4 Mlla,
CO CpeIHEW MHEPLMOHHOCTBIO, TPaayupoBKa rp.22", To nis Ipyrux npudOOpoB
YKa3bIBalOT MOAPOOHO TaKHe J[aHHbIE: I[IOJIHOE Ha3BaHUE, CHOco0 oTcuera
(MoKa3bIBAOIINNA, CAMOMUMINYIIUI U T.I1.), pa3MepPbl KOpIyca, Mpeaeiabl U3MEPEHUI
(C pa3aMepHOCTbHI0), OCHOBHAsI MOTPEIIHOCTh M APYrue clenupuyeckue JaHHBIC.
Hampumep, nns MaHomerpa: "MaHOMETp TEXHUYECKUH OOBIKHOBEHHBIH C
TpyO4yaToil TPYKWHOM, TMOKa3bIBAIOIIMK, B Kopryce auamerpoM 160 MM,
pacnoJioKeHUE IWITyIEpa paauaibHOE, Ha mpenenbl usmepenus 25 Mlla, kmacc
ToyHOCTH 1.5".

6. Tun wan mudgp npudopa ykasbiBalOT 1o kartajory. Hampumep, ms
TEPMOAJIEKTPUUECKOTO Mpeodpa3zoBaTesisi Heo0XoauMo ykaszaTh B rpade 6 "TXA -
XII". TlonHoe HauMeHOBaHUE B rpade 5 KOHTpoiaupyeTcs 0003HAYCHUEM THUIIA B
rpade 6, 4TO UCKIIFOYAET CITy4yalHbIe OITMOKH.

7, 8. Koan4yecTBo npuGopoB U anmaparypsbl. Tak kak (QyHKIIHMOHAJIbHAS
CXeMa 4acTO COCTAaBJIICTCS Ha OAMH arperar, yCTAaHOBKY MJIM y4acTOK, TO CHadaja
HEOOXOQUMO yKa3aTh B rpage 7 uucio npubOopoB Ha OJUH arperar, a 3aTeM B



3aBHCHUMOCTH OT 4YHCJIa TapaieIbHO paboTalolUX arperaroB HEoO0XOAMMO
yKa3aTh B rpade 8 4hClIO CTPOro OAMHAKOBBIX BO BCEM COBIAJIAIONIUX MPHOOPOB
Ha BCE arperarhl.
9. Yka3piBaT 3aB0oA-u3roroBurtesib uiu ero koa OKITY mpubopos u
anmapaTrypsl.

10. IMpumeuyanue. YKa3bIBalOTCS YCJIOBHUSI MOCTaBKU WJIM HM3TOTOBIICHUS,
HanpuMmep, "U3roTOBUTH MO CHENUATIBHOMY 3aKa3y'" U T.II.

DJIEKTPUYECKUE  DIIEMEHTHI, BXOJSIIME B MPUHLIHANHATIBHYIO
AIEKTPUYECKYIO CXEMY, TNPEACTABISIIOTCA B TNepedyHe diaeMeHToB. [Ipumep
3aMoJHEHUS IEPEUHs AJIEMEHTOB MIPUBE/ICH B Ta0IUIE 2.

BoiOparh ~ KOHKpPETHBIE€ TMPOMBINIJICHHBIE  YCTPOMCTBA  KOHTPOJS U
yIPaBJICHUS, KOTOPHIMA MOKET OBbITh peau30BaHA KaXKJas MO3UIUS KOHTYypa
MOKHO M3yYUB COBPEMEHHYI0 HOMEHKIATypy MpUOOpPOB U  CPEICTB
aBTOMATH3allMM IO KaTajJloraM 3aBOJOB-HU3rOTOBUTENEH, aJpeca KOTOPBhIX CETU
«HTEpHET» NPUBEICHBI HUXKE:

1. I'pynna  npeanpustuii  «Metpan».  Poccusa, 1.  UYenaOuHck,
http://www.metran.ru

2. AOOT «Temnonpubop». Poccus, r. Pssanb, http: //www. teplopribor.
ryazan. ru

3. 3aBox AnekTpoHWKH M MexaHWKH. Poccus, r. Uebokcapsr, http://www.
zeim. ru

4. Capanckuii mpubopocTpouTenbHbIii 3aBoa. Poccus, r. Capanck, http://
pribor. moris. ru

5. [ITT® «JII"aBTomatrkay. Poccus, r. Mocksa, http://www.klapan.ru

6. 3AO «PYCT-95». Poccus, r.r. Mocksa, Cankt-IletepOypr, http:// www.
roost.ru
7. 3aBox « TU3IIPUBOP», Poccus, r. Mocksa, http://www.tizpribor.ru

8. OAO Apzamacckuii puOOPOCTPOUTENBbHBIN 3aBoj. Poccus, r.Ap3amac,
http://www.oaoarz.com

9. ®dupma «YOKOGAWAY. Snonwus, http://www.yokogawa.ru

10. ®dupma «VEGA». Texnuka usmepeHus: ypoBHsl U naBieHus. ['epmanus,
http://www.vega.com; http://www.vega-rus.ru

11. ®upma «EMERSON». CIIA, Cent-Jlyuc, Muccypmn,
http://www.EmersonProcess.ru

12. ®upma  «SAMSONy». T'epmanusi, @Dpankdypr Ha  Maiine,
http://www.samson.ru

13. OO0 dupma «FOMO». I'epmanus, Www.jumo.de
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