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1. Onucanue u padora

1.1. HazHauenue

YerpoicTBo peryiaupyoiiee ITHEBMAaTU4ECKOE
nponopuuoHaabHo-uHTerpaigbaoe (I1TN) ITP3.31-M1 (nanee B Tekcre
perynsatop) npumensiercss B ACY TII Ha onmacHBIX TPOU3BOACTBEHHBIX
00BeKTax He(dTerazoBoH, He()TEXUMUUYECKOH,
He(dTenmepepabaThIBAIOIICH, XWMHWYECKOW, THUIIEBOM U JPYrux
OTpacJIIX IPOMBIIUIEHHOCTH.

Perynarop moxeT ObITh MCTHONB30BAH IJIsi PAOOTHI ¢ AATYMKAMH,
npubopaMu KOHTPOJIS, 33JaTYMKAMHU WM IPYTUMHU YCTPOKUCTBAMH CO
CTaH/JIapTHHIMU THEBMATHYECKHUMH CUTHAJIAMHU Ha BBIXOJIE M BXOJIC.

Perynarop mpenHazHaueH [UIs TOJXYYEHHUS  HENPEPHIBHOTO
IPONOPLHUOHATIBHO—MHTETPAIbHOTO  PETYIHUPYIOLIET0  BO3ACHCTBUSA
JABJICHUSI C)KATOTO BO3JyXa HA HCIOJHUTEIbHBIA MEXaHH3M WIIU
KaKoe—JI10o0 JApyroe yCTPOHWCTBO CHUCTEMbI PETYIMPOBAHUS C LEIbIO
NoJJepKaHUsl U3MepsieMoro nmapamerpa (pacxoja, JaBleHUS,
TEMIEPaTyphl U MPOY.) Ha 3aJaHHOM YpOBHE.

1.2. Texnn4yeckue XapaKkTepUCTHUKHU

3a BXOJHOW CHTHAJl PEryyisTopa MPUHUMAETCS Pa3HOCTh MEXIY
3Ha4YeHHsIMU peryaupyemoi Beamunnbl (X) u 3aganus (W).

I'pannuHble 3HaUeHUsT BBIXOAHOTO AHAJIOIOBOIO CUrHajma Y
pEryasaTopa HaXOAATCA B Ipeaesax:

amkHee — ot 0 10 5 kI1a (ot 0 10 0,05 krc/cm?)

BepxHee — or 100 kIla (1,0 krc/cM?) 1O BETMYHMHBEI NABICHHS
MIATaHW.

IIpenenbHbie  3HaueHUss paboyero Jauama3oHa  W3MEHEHHS
BBIXOJHOTO CHTHAlIa, pETYJIMPYEMON BEIUYMHBI W 3aJaHUs
COCTAaBJISIOT:

amxkaee — 20 kI1a (0,2 kre/cm?),
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Bepxnee — 100 xITa (1,0 krc/cm?).

IIpenenbHbie 3HAYCHUSA JAana3oHa  HACTPOMKH 30HBI
IPONOPLHUOHATEHOCTH (J):

HmxHee — 2 %;

BepxHee — 3000 %.

[IpenenpHble  3HAYECHHWS  JUANa30Ha  HACTPOMKM  BpPEMEHU
uHTerpupoBanus (Tn):

awxkaee — 0,0 SmMuH;

BepxHee — He MeHee 100 MUH Ha OTMETKE IIKaJIbI o (TIPH 3aKPHITOM
COIPOTHBIICHUH).

Jasnenue nutanusa 140xI1a + 4xIla (1,4krc/cm? + 0,14xrc/cm?).

Bo3nyx nmuraHus M0MKEH OBITH OCYIIEH W OYHINEH OT MBI U
Maciia.

Kmacc 3arpsisHenHoctd  cxkaroro Bosayxa O w1 mo
I'OCT 17433-80.

HcTouyHUKOM SHEpruu Ui MPHUBEACHUS PETYNIATOpa B JeiCTBHE
CITY)KUT CKaThli BO3MIyX JAaBjieHueM 10 ctabunuzaTtopa ot 300 mo 600
kI1a (ot 3 10 6 krc/cm?).

IIpenen pomyckaeMol OCHOBHOM IIOIPELIHOCTH  PEryssTopa
cocrasmsieT + 0,5 %.

OcHOBHasl IOTPENIHOCTH BBIPAKACTCS KaK HAaUOOJbIIIee 3HAYCHHE
BXOJIHOTO CUTHAja, BBIPA)KEHHOE B MPOIEHTAX €r0 HOPMHUPYIOIIETO
snavenns 80 xITa (0,8 krc/cM?), MPH yCTAHOBHBIIEMCS BBIXOJIHOM
CUTHAJE.

[Ipumeuanue. OCHOBHYI MOTPENIHOCTh  ONPEACISAIOT IpHU
CJICAYIOIIMX YCIOBUSX: TEMIIEPAType OKpyskatoiiero Bozayxa (20 + 2)
°C: OTHOCHUTENBHOM BiaxkHOCTH Bo3yxa oT 30 10 75 %; oTkIIOHEHUH
IaBiIeHdsT ~ IUTaHusS He  Oolee  * 2% - 3 «klla
(0,03 xrc/cM?) OT ero HOMUHAIBHOTO 3HAUCHHS.

Perynstop obecnieunBaeT nepeady MNHEBMaTHYECKUX CUTHAIOB Ha
paccrossaue mo Tpacce a0 300 M mpu BHYTPEHHEM JUaMeTpe
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TpyOOIIpOBOIa TMHUI TIepeadn 6 MM.

Perynsitop MokerT OBITh HCHOJNB30BaH B TMOKAPOOMACHBIX U
B3PBIBOOTIACHBIX TTOMEIICHHUSIX.

TemmepaTypa OKpYKaroIIero Bo31yXa MOXKET ObITh B Ipeaeax OT
5 no 50 °C, BepxHee 3HaUYCHHE OTHOCUTEIBLHON BIIAXKHOCTH BO3yXa
80 % mpu 35 °C u Gosiee HM3KHUX TEMIIEpaTypax, 0€3 KOHJICHCAINH
BJIArU.

Pacxon Bo3ayxa, NMpUBENEHHBIH K HOPMAIbHBIM YCJIOBUSIM, B
YCTaHOBHBILIEMCS pexkuMe coctabiisiet 4,5 j1/MuH.

Macca perymstopa He npeBbliaeT 2,2 Kr.

Cpennnii cpok ciyx0bl 10 criucanust 10 ner.

1.3. YerpoiicTBo u padora

JleiicTBHE perynsTopa OCHOBaHO Ha IPUHIIUIIE KOMIIEHCALIMY CHJI,
Opu KOTOPOM MEXaHMYECKHE TEepEeMEIICHHUs] YYBCTBUTEIbHBIX
3JIEeMEHTOB OJM3KH K HyI0. BenenctBue 3Toro perynsitop obnagaer
BBICOKON 4YBCTBUTEIHHOCTHIO.

Curnanel, NOCTyMapIIUe OT 3aJaTihka U OT H3MEPUTEIHLHOTO
npubopa B BHUJAE JaBICHHUS CXKAaTOrO BO3/AyXa, JEHCTBYIOT Ha
MeMOpaHbI AJIeMEHTa CPaBHEHUSI.

Cunpl, pa3BuBacMble  JEMCTBHEM  pPa3HOCTH  CHUTHAJIOB
perynupyeMoil BETUYMHBI W 3aJaHUs Ha YCTPOICTBAa CpaBHEHUS,
YPaBHOBEIIMBAIOTCS CUJIaMH, Pa3BUBAEMbIMU JIEHCTBUEM CUTHAJIOB
€IMHUYHOM OTPUUATEIbHOM W PEryJupyeMoOd MOJOKHUTEIbHOMN
00paTHOI1 CBsI3M.

[TponopuinoHanbHas COCTaBISIONIAs] PETYIATOPAa BBOAUTCS MyTEM
BO3/ICUCTBUS Ha OTPULATEIBHYIO OOpaTHYIO CBSI3b, MHTETpajbHas
COCTaBIAIOLIAs  BBOJAUTCA  IOCPEICTBOM  BO3JEHCTBUSA  Ha
MOJIOKHUTETbHYI0 00paTHYI0 CBsi3b. Kaxnmas u3 oOpaTHBIX CBs3el
BHOCHUT COOTBETCTBYIOIIYIO COCTABIISIOUIYIO B 00IIIee peryaupyrolee
BO3JICHCTBHE PETyIATOpA.
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CreneHp BO3AEHCTBUS 3TUX COCTaBJISIOUIMX  BCTPauBaeTCs
pPEryIMpYyEMBIMU CONPOTHUBIIEHUSMU 30HBI IPONOPLUOHATIBLHOCTU U
BPEMEHM MHTEIPUPOBAHUS.

JIMHENHOCTh CTATUYECKUX XapaKTEPUCTUK IOCTUTAETCSA 3a CUET
BBEJICHUS JIByX CYMMaTOpOB B MPSMOM KaHal U B JUHUIO 0OpaTHOMN
CBS3U ONEPALMOHHOIO YCUJIUTEIIS.

Perynsitop COCTOMT B OCHOBHOM U3 3JEMEHTOB aHAJIOrOBOM
TEXHUKU: MATUMEMOPAHHOTO U TPEXMEMOpPAHHOTO 3JIEMEHTOB
CpPaBHEHHUs, ITOBTOPUTEIISI—YCUJIMTENIS MOIIHOCTH, IOBTOPHUTENS,
perylIMpyeMBbIX U HEPEryJUPYEMBIX  ITHEBMOCOIPOTHBICHUH,
émkoctu. Kpome Toro, B peryisTop BXOAAT JUCKPETHBIE JIEMEHTHI —
JBa Kianana (puc. 1, 2).

Bce anemeHThl MOHTHpYIOTCS Ha Iulate 14 W3 OpraHUYecKoro
CTEKJIa C TOMOLIBbI BHHTOB. CBfA3pb MEXAy dSJIE€MEHTaMHU
OCYILIECTBIISIETCS YePe3 KaHAJIbl B HUX U B IUIATE.

Heperynupyemoe conporusnenue [1/]3 BCTpoeHO B MOBTOPUTEITH —
YCUJIUTENb MOIIHOCTH, conpoTuBiieHue [1J[2 BcTaBieHO BO BXOAHOM
KaHaJl 3TOro € 3JIEMEHTA, a conpotusienue [1/{1— B kaHai anemenTa
l.

K mrexkepHomy pazbémy 12 37€MEHTHI MOAKIIOYAIOTCS THOKUMHU
TpyOokamu 11, mnpuuem Ha gucke 10 Bozne TpyOOoKk M Ha
COOTBETCTBYIOIIMX MM BHEIIHHUX IITYyIlEpax MITEKEPHOTIO pazbEéMa
CTOST OJIMHAKOBBIE LIU(PHI.

[Inara 14 xpenuTcs Ha paMKe 6 BUHTaMu 7, paMKa MOHTHUPYETCS Ha
ocHoBanuu 13. Koxyx O, BBINOJHEHHBI U3 MOJUCTUPOIIA,
duKcupyercss BUHTOM 8.

IIpu onmcanum paboTsl peryniaropa B cxeme (puc. 1) MpUHATHI
cieayiomme 0003HauUEHUs: pUMCKHE HU(PBI — HOMEpa SJIEMEHTOB,
apabckue — HoMepa CoIIe, MPOMUCHBIE OYKBBI — KaMephl 3JIEMEHTOB.
Hanpumep: comno C1 — como 1 anemenrta [ u 1. 1.

Curnan X, NOpONOPHUOHAIBHBIA PEryIUPYEMOMY NapaMeTpy,
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IIOABOAUTCA K Kamepe B, a curnan or 3amaruyuka W — k kamepe b
aneMeHTa cpaBHeHus 1. C Beixona anemenTa | naBnenue P moctynaer
Ha IIPONOPLIMOHAIIEHOE U UHTErPAIbHOE 3BECHbSI.

HurerpanbsHoe 3BeHO, cocTosimee u3 anemenros XIII, XII, XI, X,
BbIpa0aThIBAE€T MHTETPAJ [10 BPEMEHH OT BEJINYMHBI PACCOIIACOBAHUS
MEXy U3MEPSIEMBIM U 33JaHHBIM J1aBJICHUSIMU:

Py = 5 JyX =W, (1)

rae Ty—TnocTossHHAS BPEMEHU WHTETPUPOBAHUS.

OTIUYUTENBHON KOHCTPYKTHBHOM OCOOEHHOCTBIO PETYISITOpa
SBISICTCS ~ HAJIWYUE  JIBYX  OpPraHOB  HACTPOUKHA  30HBI
npornopiroHansHocTH B Aramna3one ot 2 10 3000 %, 4To 3HaAYUTENBHO
MOBBILIAET MJIABHOCTh HACTPOMKH.

[Tpu HacTpoliKax 30HBI MPOMOPIMOHATLHOCTH B Auana3zoHe ot 100
10 3000 % comportuBnenne V HEOOXOAMMO MOCTaBUTh HA OTMETKY
100 %, 49TO COOTBETCTBYET IIOJIHOMY €r0 OTKpPBITHIO, a
conportuBienue Il ycranaBnmuBaiot Ha TpeOyeMylo OTMETKY. B aTom
ClIy4ae C JIOCTaTOYHON CTEMEHbID TOYHOCTH MOXKHO CYHUTATh, YTO
K03 PHUIMEHT cyMMaTopa B JMHUMA 0OOpaTHOMN CBsI3U paBeH 1.

PaccmoTrpuMm paboTy perynstopa B AHMAa30HE HACTPOEK 30HBI
nponopuuonansHoctu ot 100 1o 3000 %.

Ha »snemente 1 dopmupyercs anreOpanmdeckas cymma Tpex
JABJICHUN:

Pp=X-W+Py, (2)

Curnans! Py u Pu noparorcs Ha aBa Bxoma cymmaropa Il — IlI,
BBIXOJI KOTOPOTO COEAMHEH CO BXOJOM OIEPAIIIOHHOTO YCHJIMTENS
VI, o0XxBaue€HHOTO TJIYOOKOW OTpHUIIATEIhbHOM OOpaTHOW CBsA3bI0. B
kamepe bvi, coracHo 3akoHy TmpeoOpa3oBaHUsl [aBJICHUM Ha
CyMMaTOpe OTCJIC)KUBACTCS BBIXOJHOE J1aBiieHne daemenTa VI — Py:

Py, = KPP+ (1—-K))Py, 3)
7
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rae Ki— koo duuuent cymmaropa Il — 111.
[MoxcraBnsist BMecTo Py ero 3naduenue u3 Gpopmyssl 2, momydaem:

Py =KX —-W)+ Py, 4)

JaBnenue Py 1o BeJWYMHE pPaBHO BBIXOJHOMY JaBJICHUIO
peryssitopa Pvi=YVY.

O06o03HauMB  TPOBOJMMOCTH  COMPOTUBIEHWH  CyMmaropa
Il - [llaz, (perymupyemoe II) u B1 (Heperymupyemoe I1I) monyuum
a, a,

Y = X —=W)+Py, (5)

H
a;+p1 a;+p1

KI:

OTHOIIEHHE  TPOBOAUMOCTEH  sBIsIETCA KO3 HUIIMEHTOM
ycwieHust  peryistopa Kp, T.e., BemuuuHON oOpatHO —
MPOTNOPIIMOHATILHOMN 30HE MPOMOPIIHOHATEHOCTH 0.

Y =kp(X—W)+if0t(X—W)dt, (6)

Kak BumHo w3 Qopmynsl 5, 30Ha NPONOPLUOHATIBLHOCTH
HACTPaMBAaETCs  WM3MEHEHHEM  IPOBOAMMOCTH  PETYIUPYEMOTO
conpotusnenus ll.

IIpu 01=1, dYTO COOTBETCTBYET TMOJHOCTBIO OTKPHITOMY
conporuienuio Il,kp=1 (o + P) =1 wu3 npuHmmIa padOTHI
cymmaropa), a 6 = (1/kp)100%= 100 %. Korama comporusnetue |l
3aKpbITO, Kp— 0, a § — oo,

[lpu pabGore peryasTopa B JHUANa30HE HACTPOEK 30HBI
nponopuuonanskHocT oT 2 10 100 %, conporusnenue |l craBsaT Ha
ormeTky 100 %, uto cooTBercTBYeT kp = 1.

JlaBneHue Ha BbBIXOAE oOlepanMoHHOro ycwiurens VI, B
OTPHIIATENIbHOM 00paTHOM CBSA3M KOTOPOTo ycTaHOBIEH cymmarop 1V
-V, onpeniensercs: BoIpaKeHUEM:

1 1
PVI=K_ZP1+PI/I(1_K_2): (7)

I'ne K,—xo3ddunment cymmaropa IV -V.
0O0603HaYMB MPOBOAMMOCTH COMPOTUBIIEHUH cymmaropa V-V a2 u
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2, momyanm
_ G _ 1
Kk = a+f,  Kp ®)
MoncraBum B popmyny (7) 3nauenus P1, Pyu Ka:
1 (ot
Y=kp(X—W)+Ef0(X—W)dt 9)

BBeneM B MareMaTHYeCKOE OIMCAHWE 3aKOHA PEryJIHpPOBAHUS
BBIXOJHOC JIaBJIEHHE pETyIsaTopa Yo MpH HYyJICBOM 3HAYCHUH
BxoaHoro curraina (X=W),torma ¢popmyiia IpuMeT BUI;

Y —Y, = i[kp(X—W)+%f0t(X—W)dt], (10)

Hactpoiika 30HBI mpomoprmoHanibHOCTH O o012 10100%
OCYIIECTBIISIETCS. M3MEHEHHEM MPOBOAMUMOCTH  PETYIUPYEMOTO
conporuBienus oz. Ilpu o2=1, kp=1, ad=100%. Ilpu 3akpbITOM
compotuBiienun Vo2=0, Kp—o, a 6—0.

Bpemsi  uHTErpuUpoBaHUsS ~ HACTPaWBaeTCS  PETyIUPYEMBIM
conpotusnenueM XIlII.

Korma conporusnenune XIII 3akpbiTo, BpemMsi MHTETPUPOBAHUS
JOCTUTaeT MAaKCHUMAaJbHOTO 3HAYEHUs, a pErylIsiaTop IMpH 3TOM
MpeBpaIllaeTcss B  MPONOPIUOHAIBHBIA. MUHHUMaIbHOE BpeMst
MHTETPUPOBAHUS COOTBETCTBYET MOJIHOCTHIO OTKPBITOMY
conpotunenuto XIII.

N3 ypaBHenuii 6 u 10 BUgHO, YTO B OTIWYHE OT APYTUX THUIIOB
OPOMOPLUMOHAILHO —  HMHTETPaJbHBIX  PETYISATOPOB,  JTaHHBIN
pPETryJATOpP HMEET HE3aBHUCHUMYIO OT 30HBI IPONOPLHOHAIBHOCTU
HACTPOIKY BpEMEHU MHTETPUPOBAHHUS.

BrixoaHoe naBienue snementa cpaBHeHus VI mocrymnaer Ha BXoj
MOBTOPUTENS — YCHJIUTENSI MOIIHOCTH B Kamepy vii, a 3atem Ha
kianad X B como Ci.

[Ipy aBTOMAaTHYECKOM pEryJIMpPOBaHUM [aBJICHHE KOMaHIbl Ha
knanansl 1X u XIV P1=0, mpu 3ToM ¢ BBIXOIHOM Kamepoit A x depes
comno Ci1 coenunsercs Boixoa ycunurens VI,

C nepexo/1oM Hapy4YHOE yIpaBJIEHHE MPOIIECCOM Ha Kiiamnansl | X u
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XIX momaercs komanna Py=1, Be3biBaromias 3akpsitue conen Ci,
oTkpbITHE conen C2 pene u pazbeauHenue Beixona ycunurens VI ¢
Aix. Ilpm »TOM C NMHHEH HCIOJHUTENBHOIO MEXAaHU3Ma Yepe3
oTkpbIToe comio Czix coenuHsAETCS KaMepa IOJOKUTEIbHON
oOpaTtHO# cBsi3u [y, B KOTOPOW yCTaHABJIMBAETCS NaBIICHUE PAaBHOE
JIABJICHUIO HA UCIIOJHUTENBHOM MexaHu3me. Kpome toro, npu nojgaye
KoMaH bl Pk=1 mpepriBaeTCs JIMHUS WHEPIIMOHHON TOJIOKUTEIHHOU
obparHoii cBs3u (BbIKIIOUaeTCs conporusienue XIII).

Takass peanuzanusi CXEMbl pEryjsaTopa MNPENOXPaHSAET JIMHHUIO
UCIOJHUTEIIBHOIO ~ MEXaHM3Ma  OT  CKauyka  JaBJIEHUs B
IPOMEXYTOUYHOM IIOJIOKEHUU IEPEKI0YaTess, MOAroTaBIMBas
IIPOLIECC, K IIJITABHOMY IIEPEXO/y Ha aBTOMATHUECKOE PEryIUpOBaHUE.
Conporusnenue I1J12, BctpoenHoe B anemeHnt VIII, cayxur mis
raiieHus aBTOKoJeOaHN, BO3HUKAIONIUX MPU paboTe peryniaropa, B
kamepe Hvu.

2. UcnmoJib30BaHue 10 HA3HAYCHUIO

2.1. DkcmryaTalMOHHbIE OTPAHUYEHH S

[IpousBoauTe pacnakoBKy SIIMKOB JIMIIB IOCJIE TOrO, KaK OHU
OpUMYT TEMIEpaTypy OKpYXKaloIIero BO3AyXa B CIEAYIOLIEM
HOPSIIKE: OCTOPOXKHO OTKPOWTE KPBIMIKY sIUKa (CM. HaAMUCH
«BEpX»), OCBOOOIUTE PEryIsATOp M  NPHHAUICKHOCTH  OT
YIIAaKOBOYHOT'O MaTepHalla, 3aTEM IPOTPUTE UX MATKOU TPSIIKOM.

CoxpaHsiiTe macmopT peryiaiaropa, B KOTOPOM  yKa3aHbI
TEXHUYECKas XapaKTePUCTHKA, JaTa BBITYCKa, a TAKXKE JaHa OLCHKa
€ro TOAHOCTH.

Jlo yCTaHOBKM U ITyCKa PEryjsTopa B paOoTy 3aBeJUTE HAa HETO
pabounii macmopT, B KOTOPBIM BKIIOYUTE JAHHBIC, Kacalolluecs
DKCIUTyaTallMM: JaTy YCTAHOBKM B DKCIUTyaTallMI0; ACKU3 MeECTa
YCTQHOBKH; 3alMCH MO OOCTY)KMBAaHUIO C YyKa3aHMEM NPUYHH
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HEHCIIPaBHOCTH, IPOU3BEIEHHOTO PEMOHTA.

IIpu BBIOOpEe MecTa YCTaHOBKM peryiasitopa HeoOX0IuMOo
COOJIIONIATh CIIEIYIONINE YCIOBHS:

a) B UemAX MONy4YyeHHs  HauOoJblledl  cTaOMIBHOCTH
peryIupOBaHMs, MUHIMAJIHHOTO BPEMEHH MEePEXOTHOTO MpoIiecca
YMEHBIICHUSI  BEJIMYMHBI  3ama3/IblBAHUS —  PACCTOSHUS  OT
M3MEPUTEIILHOTO TPHOOpa (IaTUMKa) 10 PETYNIATOPa B OT PEryisaTopa
JI0 UCTIOJIHUTEIIBHOTO MEXaHU3Ma JIOJKHBI ObITh MUHUMATbHBIMH (5 —
10 m).

B cimyuasx  peryiaupoBaHHMsS ~— TPOLECCOB, M KOTOPBIX
3ara3JpIBaHUE B JIMHUSX CBSI3U HE MUMEET CYIIECTBEHHOTO 3HAYCHHUS
[0 CPaBHEHHUIO C BechbMa OOJBIIMMHU 3ama3/bIBAaHUSIMH B CaMHX
npolieccax, peryasTopbl MOTYT YCTaHABIMBATHCSA HA 3HAYMTEIbHBIX
pacCTOSIHUAX OT HM3MEPHUTEIBHBIX MPHOOPOB W MEXaHU3MOB
(o 300 m);

0) MeCTO YCTaHOBKH JIOJIXKHO 00€CIICUnBaTh yI00HBIE YCIIOBHS IS
0o0CITy’)KMBaHUsI PEryJsATOpa, cTabmin3aTopa NaBiieHUs W (UIbTpa
BO3/1YXa;

B) PETYJIATOP YCTaHABIMBAIOT B BEPTUKAIBHOM OJIOKEHHH,

r) peryiasrop HE MOXeT OBITh YCTaHOBIEH B YCJIOBHUSX
arpecCUBHBIX CPEl, BO3ACHCTBYIOINX HA 3alUILECHHBIC IIMHKOBBIMHY,
XPOMOHHKEJIEBBIMUA U KaIMUEBBIMU TOKPHITUSMH KOHCTPYKIITMOHHBIC
CTalli, I[BETHBIC METaUIbl W WX CIUIaBbl, a TaKXe€ Ha pE3UHY,
MeMOpaHHOE MOJIOTHO, OPTCTEKIIO, MTOJIUCTHPOI.

['aGapuTHBIE ¥ MOHTa)XHBIE pa3Mepbl PEryJsTOpa MOKa3aHbl Ha
puc. 3, rHe3/1a — Ha puc. 4, ITYLEPOB K THE3/ly — Ha puC. 5.

Perynarop ycraHaBiIMBaIOT HEMOCPEACTBEHHO Ha IpoLecce Y
JaTyiKa PeryJupyeMoro mnapamerpa, JuHOO Yy HCIOJIHUTEIHLHOTO
MeXaHU3Ma.

J711 MOHTaKa UCTIOJB3YIOT BCIIOMOTATEIbHYIO ACTAIb — «THE3I0»
(puc. 4), ¢ TOMOIIIBIO KOTOPOT'O K PETYJISITOPY MOABOIAT JTMHUH CBSI3H.
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Kpermenwne perymnsitopa K THE3/Ty, a TAK)Ke THe3/1a K CTeHE TPOU3BOIST
6onramu M6.

JlvHUY CBSI3W M JTMHUY MUTAHMUS, TIOJBOIUMBIC K THE3Y, TOJKHBI
OCYIIECTBISATHCS IJIACTMACCOBBIME TPYOKaMH HAPY>KHBIM TUAMETPOM
6 X 1 mm wim 8 X 1,6 MM, MO0 METaUIMUYECKUMHU TPyOKaMu
Hapy>KHbIM guameTrpoM 6 X 1 wim 8 X 1 MM (st TpOmM4YecKoro
KJIUMaTa U3 CTOMKHX B 3TUX YCIIOBUSAX MAaTCPHAIIOB).

[To TpeOoBaHUIO 3aKa3yMKa THE3JI0 M3TOTABIHMBAIOT C OJHHM W3
COCJIMHEHUH, TIPUCOCIUHUTEIbHBIC Pa3Mepbl KOTOPBIX MOKA3aHbI Ha
puc. 5.

Ecnu T TpyOOK HE yKa3aH, THE3/I0 BBIOJHSIOT C COSAMHCHUSIMH
MOJl TUIACTMACCOBBIE TPYOKH, MPEUMYIIECTBEHHO JIsi HAPYKHOTO
muamerpa 6 X 1 MM mu60o a1 000X BapHaHTOB.

JIuHMM CBSI3M JTOJDKHBI OBITH CMOHTHPOBAHBI BEChMa TINATEIIBHO,
yTeuKa BO3JyXa M3 HUX He Jonyckaercs. [lepen BKIIOYCHHEM JIHHUU
CBSI3M HEOOXOIUMO MPOYTh CYXUM CIKATBIM BO3TyXOM JUTS YIAJICHHS
IIBIIM U BJIATH.

2.2. lloaroToBKa K padore

Jiist HopManbHO# paboThI peryisaTopa He0OXO UM PABUIBHBIH
BBIOOp  HAmpaBICHUS  W3MEHEHHMS  JIABJICHUS B JIMHUHU
UCIIOJTHUTENIBHOTO MEXaHU3Ma. 3aBUCHMOCTbh MEX]y HalpaBIE€HUEM
WU3MEHEHHUs PEryJUPYeMON BEJIWYMHBI M HAIPABICHUEM H3MEHEHUS
JIaBJICHHS B BBIXOJHOM JMHHUM PETYJIATOPA MOXKET MEHATBHCS IIyTEM
M3MEHEHUS OJI0KEHUSI KOMMYTAIIMOHHOTO TMCKA C HAHECCHHBIMU Ha
HEro 3HaKaMM « —<» U « —>)» OTHOCHUTEJIbHO PUCKU Ha IjIare (JIUCK
pacrosokeH ¢ 00paTHOW CTOPOHBI ee). Eciu npoTuB pucku Ha miare
YCTaHOBJIEH 3HAK « —<», TO YBEJIWYEHUE PETyJUPYEMOU BEIMYUHBI
IIPUBOAUT K YBEIUYCHUIO JABJICHUS B BBIXOAHOW JIMHUU PETYJIATOPA
(mpsimoe perynupoBaHue). B monoskeHHHM TUCKa, KOT/Ia 3HAKK —>»
HaXOJWUTCS NPOTHB PUCKH, YBEINYCHHE PErYIMPYEMON BEIMYHMHBI
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NPUBOJIUT K YMEHBIIECHUIO JaBJICHUS B BBIXOHOM JIMHUU PETYIATOpA
(obpaTHOE peryaupoBaHue).

X0/l CUTHAJIOB B Cllyyae 0OpaTHOTO PeryJIMpOBaHUs TIOKAa3aH Ha
cxeme (puc. 1) mynkrupom. Hactpoiika perynstopa Kak mpsMoro Hilu
00paTHOrO MPOU3BOJUTCS B COOTBETCTBUU C TPEOOBAHUEM 3aKa34UKA.
Ecny Ha MecTe 3KcITyaTallui MEHSIIOT MOJIOKEHHUE AUCKA, PEryJIATOp
HE00X0IMMO NeperpajiynupoBarh.

[lepen BKiIIOYEHHEM NPOLYHTE JIMHUU CBSA3U CYXUM CHKaThIM
BO3/YXOM JUIsl yaJIeHUs MbUIA U BJIATH.

2.3. Ilopsiiok padoThI

Bce mpubopsl  (M3MepHUTENbHBIE, CTAaHIUH  YIPABICHHS,
nporpaMMHBIE 3aJaTYUKH M T. 11.), BXOJAIIME B CHUCTEMY
PETYIHPOBAHUS, KPOME PETYIATOPOB, TOJKHBI OBITH TOJCOCTUHEHBI
Y BKJIFOYCHBI B padoTy.

VYcTaHOBHTE BETMYMHBI HACTPOEYHBIX IMApaMETPOB peEryssTopa
(30HYy TMPONMOPLIMOHATBLHOCTH MW BpeMs HMHTETPUPOBAHMS) TIO
XapaKTepUCTUKAM, CHSITBHIM C OOBEKTa peryjiupoBaHUs, WM Ha
OCHOBaHUHU TPEIIICCTBYIONINX OIBITOB PETYIUPOBAHUS MOAOOHBIX
IPOIIECCOB.

[MoaxmrounTe peryasTop K CTAHIINH YIIPABICHUS.

[MpousBeanTe BKIIOYEHHE pETYIATOpa TNpuU pabdoTe ero co
crannuen ynpasienus cuctrembl CTAPT B ciegyroiem nopsiake:

1. YcraHoBuTe nepexiaovareab CTaHUUU B MOJO0XKEHHE PYYHOTO
ynpaBieHus (Haxara KHomka P, perynstop oTkitoueH). B teuenue
HEKOTOPOTO BPEMEHM TMpollecC TMOAACpKAHUS PEeryaupyeMoit
BEJIMYMHBI Ha 33JaHHOM 3HAYCHUHU TPOU3BOAHUTE BPYUYHYIO
BpallleHUEM PYUYKH 33JaTYMKA, KOHTPOJIb PETyIUPYEeMON BETUIHHBI
BEJIUTE T10 IIKAJe.

2. TlepeBemuTe mepekIoyYaTeNlb CTAHIMH B MPOMEKYTOUHOE
nojiokeHue. Jljig 3TOro HaXMHUTE KHOMNKY A, 4YTO BBI3BIBACT
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BO3BpAILIEHUE KHOMKH P B HCXOAHOE MOJOXKEHHE U OTKIIOUYEHUE
3a/laTYdKa OT  HUCIIOJIHMTEIIbHOIO ~ MEXaHu3Mma. 3aTeM  IpH
OTKJIIOUYEHHOM PETYJIATOpE (Ha)KaTa KHOIMKA OTKJI) BpaIllleHUEM PYUKU
3a/1aTuMKa MOJBEIUTE CTPEIKY, YKa3bIBAIOIIYIO 33/IaHHYIO BEJINUMHY,
K CTpeNKe, YKa3blBAIOIIEW PEryJupyeMyr0 BEIMYUHY. ITO
MOATOTABIMBAET PETYIATOP K TNEpPeXoly Ha aBTOMATHYECKOE
peryaupoBaHHue.

3. Bxmouute perymarop. C 3Toro MomeHTa mpolecc Oyaer
MOAJICPKUBATBCS ~ HA  33JaHHOM  YPOBHE  aBTOMAaTHYECKH
(perynsTopom).

4. Ecnu peryiupoBaHHE OCYHIECTBIISIETCS IO  3aJaHHOU
nporpamme, TO 10 Iepexoja Ha IporpaMmy OTKIIIOUHUTE PEryJsiTop.
BxaiounTh €ro MOXHO JUIIL B TOT MOMEHT, KOTJa BeIUYMHA
MIPOrPpaMMHOTO 33JIaHUsI CPABHAETCS C PEryJupyeMON BEIUYUHOM.
[Tpu HaxxaToit kHotike AIl mporpaMmy HaOIIOIAOT IO IIKAJIE 33TaHUS
CTaHIMHU O BKJIIOUYEHUS PETYIATOPA.

I1o monokeHuro yKas3aTessl v JJUHUAM 3alMCH CTAaHLUU CYJAT O
KauecTBe peryaupoBaHusi. [Ipouzsenure KOPPEKTUPOBKY
HACTPOCYHBIX MapaMeTPOB (30HBI MPOMOPIIHOHATHHOCTH U BpEMEHU
WHTETPUPOBAHUS) B 3aBUCHMOCTH OT TpeOOBaHUI Tpoliecca, mocie
YEro HAaCTPOKa CHCTEMBblI PETyJIUPOBAHUSA HAa MPOLIECCE CUUTACTCS
3aKOHYEHHOM.

Ilepexon ¢ mporpaMMbl Ha aBTOMATHKY M C aBTOMATHKU HA Py4YHOE
yIpaBieHUe MPOU3BOANUTE CIETYIOINUM 00pa3oMm:

I. BpIkItounTEe PEryNsATOpP U HAKMHUTE KHOMKY A. YCTaHOBHUTE
PY4YHBIM 33/IaTYUKOM JIaBJICHUE, PABHOE PEryJIUPYyEMON BEJIUYUHE.

2. Bxirounrte peryaATop INpU HaXaTOW KHONKE A, dYTO
COOTBETCTBYET aBTOMATUUECKOMY PETYJIHPOBAHHUIO.

3. Ilepexoax c aBTOMaTUYECKOrO0 PETYyJIMPOBAHMS Ha PYUHOE
YIOPABJICHUE OCYLIECTBISUTE MpPU OTKIOYEHHOM  PETyJATOpE.
BpamenueM pydku 3ajaTdyMKa yYCTAaHOBUTE CTPENIKY 3aJaHus Ha
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YpPOBHE CTpEJIKU KjarnaHa, BKJIIOYUTE KHOMKY P u mepexonurte Ha
py4HOE yIIpaBICHUE.

Ilepen Ha4aJIOM OKCILTyaTaluu pH HpPOBEAECHUU
yCKOHAJIJIOUHBIX padoT pEryasTop A0JDKEH IPOXOAUTh TPUPadOTKY
B Teuenue 340 gacos.

3. Texunueckoe 00CIy:;KUBAHHE
3.1. O6uue ykazanusi

Crnenute B mpolecce 3KCIUTyaTallud PeryIsSTOpPOB 3a TE€M, YTOOBI
Hepabouee CONMPOTHBIIEHUE 30HBI MPOMOPIMOHAILHOCTH CTOSUIO Ha
orMeTke mkais 100%.

Pe3nHoBBIE KOJIBLIA HA IITEKEPHBIX pa3bEéMax JIOJKHBI ObITh BCET/1a
NOKpHITHI cMa3koit Tuna IUATUM-221.

[ToaBoasAIIME TMHUY TOJDKHBI OBITH TepMeTHYHEL. [Ipn Hapymennn
TePMETHYHOCTH TOABOAALIMX JHHUI TMOATSHUTE HAKUIHBIC TalKu
WIN TPUMHUTE JpPyrUe MEphl, YCTPAHSIOINE HETepPMETHYHOCTb.
HeGonpmme koneGaHMs  JMaBieHHs B IMOABOJAINEH  JTMHUH
CTJIQKUBAIOTCS  CTAaOMIM3aTOPOM,  3HAYUTEIBHBIX  KOJIeOaHWUN
JIaBJICHUS CIIelyeT U30eraTh.

3.2. Mepbl 0€3011aCHOCTH

a. Perymaropsl momkHbI cooTBeTcTBOBaTh TpeboBanusiMm ['OCT
13053-76, TOCT 12.2.003-91, I1b 08-624-03, I16 09-540-03, 11V 3,
HACTOAIIMX TEXHUYECKUX YCJIOBUU U KOMIUIEKTa KOHCTPYKTOPCKOM
nokymeHnTaruu Ha [1P3.31-M1.

0. Ilepen  wawamom  pabOT  TEXHUYECKUH  TEpPCOHA,
OOCITY’)KMBAIOIIMIA  PETyIATOPBI  JIOJDKEH  O3HAaKOMHUTBCS  C
PYKOBOJACTBOM 10 dKcIuryaTaruu 9078424P0.

B. Ilpu MoOHTaxke, MOArOTOBKE K TMYCKY, OJKCIUIyaTalluu
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HE00X0IMMO COOJTI0IaTh MEPHI MIPEIOCTOPOKHOCTH B COOTBETCTBUH C
TpeOOBaHUSAMH MPABUJI TEXHUKU 0€30MaCHOCTH, YCTAHOBJICHHBIMU Ha
00BEKTE U PeriiaMeHTUPYEMBIMH TP paboTe C PeryasiTOPaMu.

r. K pabore u 0o0cinyXHBaHUIO KOPPEKTOpa JOMYCKAIOTCS JHIIA,
UMEIOIME  HEOOXOMUMYI0  KBATM(HUKAIMIO W TPOIIEIIINE
MHCTPYKTaX 10 TEXHUKE OE30ITaCHOCTH.

I. JlaBieHue MUTaHUSl PEryJISITOPOB HE JOJKHO IpeBblaTh 154
kI1a (1,54 xrc/cm?).

3.3. MeToabl KOHTPOJISI U MCTIBLITAHUI

MeTobl KOHTPOJS U HUCHBITAHUN PETYJISITOPOB IPOBOASTCS B
coorBerctBUM ¢ ['OCT 9988-84 VcrpoiictBa perynupyromue
nHeBmarndeckue ['CII. O6mue texHudeckue ycinoBus. McnbiTanus
BKJIIOYAIOT B ce0sl CIIEAYIOUINE BUBI IPOBEPOK U UCTIHITAHUIA:

e [IpoBepka KOMIIJIEKTHOCTH

¢ [IpoBepka MapKHUpOBKHU

e OnpeiesieHne OCHOBHOM MOTPENTHOCTH

ellpoBepka  OTKJIIOHEHHs  JECUCTBUTCIBHBIX  3HAYCHUU
[apaMeTpOB HACTPOMKH, OT 3HAYEHUH YKA3aHHBIX Ha IIKaJIax
OpraHoB HACTPONKH

e [IpoBepka mka ¥ paboToCocOOHOCTH OPraHOB HACTPOHKHU

e [IpoBepka 30HBI HEUYBCTBUTEIBHOCTH

e [IpoBepka repMeTHYHOCTH

4. Tekymmii peMOHT
4.1. luarHoCTHPOBaHUE

[1o ncTeueHno HOPMATUBHOTO CPOKA CIY>KOBI PEryIIATOpa WK MO
npeanucanuto  DepepanbHOW  CIYKOBI MO 3KOJIOTHYECKOMY,
TEXHOJIOTUYECKOMY U aTOMHOMY HaJ30py AOJKHA OBITH TPOU3BEICHA

OLICHKAa TCXHUYCCKOTO COCTOAHUA - TCXHUICCKOC NTUATHOCTUPOBAHNC
16

tizpribor.com




9078424P3

C pacyeToM OCTATOYHOT'O pecypca SKCIUIyaTalldd B COOTBETCTBUU C
[MopsimkoM  mpoaneHuss  cpoka  0Oe30MacHOM  AKCIUTyaTaluu
TEXHUYECKUX YCTPOUCTB, 00OPYIOBAHUS M COOPYKCHHI Ha OMACHBIX
MIPOU3BOJICTBEHHBIX 00BEKTaX (YTBEPXKACH MPUKa30M MUHIIPUPOIBI
Poccun ot 30.06.2009 1. Ne 195). CoorBerctByer 1m. 10
[TocTanoBnenus ot 25 nexkadbps 1998 r. N 1540.

4.2. PeMoHT

PemoHT perynsitopa, 3amMeHa HEUCHpPaBHBIX Y3JIOB W JETajei,
MPOU3BOIUTCS MPEANPUITUEM HU3TOTOBHUTEIEM WM MPEANPUATHEM,
HMCIOIUM JIMICH3WIO U MPOIICAIINM CepTI/I(bI/IKaI_II/IIO IMpOU3BOACTBA
HA JIaHHBIA BUJI BBITIOJTHEHHS paboT.

HPGI[HPI/IHTI/IGM-I/IBFOTOBI/ITG.HGM A0IMYCKACTCsA BHOCUTH U3MCHCHUS
B TCXHOJIOTUIO H3TOTOBJICHHUA PCryjldTOpPOB, MPOU3BOJUTH 3aMCHY
MPUMEHSIEMbIX MaTepUaIOB M MOKYIHBIX U3/, HE BIUSAIONIUX Ha
METPOJIOTHYECKHEe W TEXHUYECKHME  XapaKTEePUCTUKH  WJIU
paboTOCIIOCOOHOCTh PEryJsITOPOB, a TakKe HE BIUAIOIMIMX Ha
MO’KapOCTOMKOCTh U O€30MacHOe IPUMEHEHHE PETYIATOPOB.

5. XpaneHue

XpaHHUTE pEeryiaTOpbl Ha CTEIUIA)KAaX B CYyXOM M BEHTHWINPYEMOM
noMenieHuu npu temmeparype ot 5 10 40 °C B BepXxHEM 3HAYCHHUU
OTHOCUTENbHOM Bi1akHOCTH Bo3ayxa 80 % mpu 25 °C u 6011ee HU3KUX
TeMIeparypax, 6e3 KOHJCHCAI[H BIIary.

VYKI1aabIBaTh PEryiIsaTOPHl OJUH HA IPYIOU HEIIb3sl.

B Bo3nyxe momenieHus He TOMHKHO OBITh IPUMECEH arpecCHUBHBIX
IIapOB U T'a30B.
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Puc. 2. O6muii Buja peryasitopa
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