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1. Onucanue u pad6ora

1.1. Haznauenue

YcrpotictBo peryaupyroiee MTHEBMAaTHYECKOE
nponopunoHansHo—uHTerpanpHoe (ITM) ®P0091 (manmee B Tekcte
perynstop) npumensiercst B ACY TII Ha onmacHBIX TPOM3BOJCTBEHHBIX
oOBbeKTax HedrerazoBoi, HePTeXMMHUYECKOM ,
HedrenepepabaThIBAIOIICH, XUMHUYECKOW, MHIIEBOM U JIPYTUX
OTpacysiX MPOMBIIUIEHHOCTH.

Perynsarop MokeT OBITH MCIIOJIB30BaH Uil Pa0OTHI C JAaTYMKAMU,
nprOopaMu KOHTPOJIS, 331aTYNKAMH HUITU JPYTUMHU YCTPOWCTBAMH CO
CTaHapTHBIMH THEBMATUUYECKIUMH CHUTHAJIaMH Ha BBIXOJE U BXOJIE.

Perynsarop nmnpenHasHadeH i TOJYYEHHUsT HENPEPBIBHOIO
IPOMOPIHOHATBHO—MHTETPATBHOTO PETYIHPYIOIIETO  BO3JICHCTBUSA
JIABJICHUS CXKaTOr0 BO3[AyXa Ha MCIOJIHUTEIbHBIA MEXaHWU3M HWIHU
Kakoe—100 JPYyroe YCTPOHCTBO CHCTEMBI PETYJIHPOBAHUS C IIEIBIO
NONIep)KaHUs HM3MepsieMOro  mapamerpa (pacxoja, IaBIICHUS,
TEMIIepaTyphl U MPOoY.) Ha 3aJaHHOM yYpOBHE.

1.2. TexHu4ecKue XapaKkrTe pUCTUKH

3a BXOAHOHM CHTHAJI peryjisiropa MPUHHUMAETCS Pa3HOCTh MEXKIY
3HAYEHUSMHU perynmupyemMoit BennunHbl (X) u 3amanus (W).

I'paHnuHBIE 3HAYEHHS BBIXOAHOTO AHAJIOIOBOIO CHUTHaima Y
pEryasTOpa HAXOIATCs B Mpejeiax:

auxkHee — ot 0 10 5 kIa (ot 0 10 0,05 xre/cm?)

Bepxuee — or 100 xIla (1,0 xrc/cM?) 10 BENUYMHEI JABICHHS
MUTaHMSL.

[lpenenbHble  3Ha4YeHHWS paboyero  auama3oHa H3MEHEHUS
BBIXOJJHOTO CHTHAJIa, pEryJIMpyeMON BEIMYUHBI M  3aJaHUs
COCTAaBJISIIOT:

amxkHee — 20 xI1a (0,2 kre/em?),
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sepxuee — 100 kI1a (1,0 xrc/em?).

[IpenenbHbIe 3HAYECHUS nyana3soHa HACTPOWKHU 30HBI
IponopIuoHaIEHOCTH (0):

Huxuee — 2 %;

Bepxuaee — 3000 %.

IIpenenpHble  3HayeHWsI  auana3oHa HACTPOMKUM  BPEMEHHU
uHTerpupoBanus (Tn):

arxaee — 0,05 MuH;

BepxHee — He MeHee 100 MUH Ha OTMETKe IIKaJIbIco (TIPU 3aKPBITOM
COIIPOTUBIICHUN).

Jasnenne nutanus 140 xIla + 4 xI1a (1,4 xrc/cm? + 0,14 xre/cm?).

Bo3nyx muTaHus A0JDKEH OBITH OCYIIEH W OYHIICH OT TbLUIU U
Macia.

Kmacc 3arpssaenHoct cxatoro Bo3myxa O uw 1 mo
I'OCT 17433-80.

McTOYHUKOM 3HEPTUU Ui MPUBEICHUS PErysiTopa B JICHCTBHUE
CITY)KHUT CKaThI BO3IYX JaBiieHHeM 1o ctabunm3aropa ot 300 no 600
kIla (ot 3 1o 6 xrc/em?).

[Ipenen pomyckaeMold OCHOBHOW TMOTPEIIHOCTH PEryisiTopa
cocrasigeT =+ 0,5 %.

OcCHOBHas MOTPEIIHOCTh BBIPAKACTCS KaK HaWOOJIbIllee 3HAUCHUE
BXOJIHOTO CHUTHaJa, BRIPAKEHHOE B MPOIEHTaX €r0 HOPMHPYIOIIETO
snaueHust 80 klla (0,8 krc/cm?), mpU YCTAaHOBHBINEMCS BBIXOIHOM
CHUTHAJIE.

[Mpumeuanue. OCHOBHYIO TOTPEHIHOCTE  OMPEACIIAIOT  MPU
CJICAYIONIMX YCIOBUSAX: TEMIIEpaType OKpyxkaromero Bosayxa (20 +2)
°C: OTHOCUTEIBHOM BIaXKHOCTH Bo3yxa oT 30 10 75 %; oTKIOHEHHH
NaBJeHus ~ OuTaHuag He Oomee * 2% - 3 klla
(0,03 krc/cM?) OT ero HOMUHATIBHOTO 3HAYEHHUS.

Perynsarop obGecrieunBaet nepeaady MHEBMAaTHIECKUX CUTHAJIOB Ha
paccrosaue mo Tpacce 10 300 M mpu BHYTpPEHHEM JHaMeETpe
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TpyOOIIPOBO/IA IMHUM Teperadn 6 MM.

Perynsatop MokeT OBITh HCIIONB30BAaH B IOXKapOOMACHBIX U
B3pPBIBOOTIACHBIX TTOMEIICH U SIX.

TemnepaTypa OKpyXarolero Bo3ayxa MOXeET ObITh B IIpeenax oT
5 mo 50 °C, BepxHee 3HaYE€HHE OTHOCUTEIBHOM BIIAXKHOCTH BO3AyXa
80 % mpu 35 °C u Ooyiee HU3KUX TEMIIEpaTypax, 0e3 KOHICHCAIUH
BJIATH.

Pacxox BoO3myxa, TpUBENCHHBIH K HOPMAaJbHBIM YCIOBHSIM, B
YCTaHOBUBIIIEMCSI PEXKUME cOCTaBiisieT 4,5 n/MuH.

Macca perynstopa He npebiaer 2,0 Kr.

Cpennuii cpok ciyx0bl 10 ciucanus 10 Jyer.

1.3. YerpoiicTBo u padoTa

[elicTBue peryasitopa OCHOBAHO HA MPUHIIUIIE KOMITIEHCAIIUU CHUJL,
Mpd KOTOPOM MEXaHMYECKHe TepEeMEelIeHUs YyBCTBUTENbHBIX
3JIEMEHTOB OJIM3KU K HYy/t0. BenencrBue atoro peryastop obianaer
BBICOKOI 4yBCTBUTEIBHOCTBIO.

CurHansl, TOCTyMaIKe OT 3aJaTdyuka U OT U3MEPHUTENIbHOIO
npubopa B BHUJE JABJIECHMS CKaTOTO BO3JdyXa, JEHCTBYIOT Ha
MeMOpaHBbI 3JIEMEHTa CPaBHEHMUSL.

Cunbl, pa3BUBaeMble  JIEUCTBHEM  PA3HOCTH  CUTHAJIOB
peryIMpyeEMON BEIWYMHBI M 3aJaHHUSl HA YCTPOWCTBA CPaBHEHHS,
YPaBHOBEUIMBAIOTCA CUJIAMH, Pa3BUBACMbIMHU JCHCTBUEM CUTHAJIOB
€IMHUYHOU OTPULIATEJIBHOM M PEryJupyeMOl MOJIOKUTEIbHON
0o0OpaTHOM CBS3M.

[IponopuuoHaibHAast COCTABIISIONIAS PETYIATOPA BBOJIUTCS ITYTEM
BO3JICHCTBUSI Ha OTPULIATEIBHYIO OOpaTHYIO CBSI3b, MHTETpajbHas
COCTaBJISIIOLASL ~ BBOJMUTCS  TOCPEACTBOM  BO3JIEHCTBUS  Ha
MOJIOKUTENbHYI0 00paTHYI0 cBsi3b. Kaxkmas u3 oOpaTHBIX CBsi3eid
BHOCHUT COOTBETCTBYIOIIYIO COCTaBJISIOLIYIO B O0IlEe peryiaupyroliee
BO3/CHCTBUE PETYISATOPA.
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CreneHp BO3ACUCTBUSA JTHX COCTABJLSIIOIMX  BCTPaWBaeTCs
pEerylnupyeMbIMU COTIPOTUBIIEHUSMHU 30HBI MPOMOPIUOHAIBHOCTH U
BPEMEHU UHTETPUPOBAHUS.

JIMHEHHOCTh CTATUYECKUX XapaKTEPUCTUK JOCTUIAETCS 3a CUET
BBEJICHUS IByX CyMMAaToOpOB B IPsIMOM KaHall U B JIMHUIO OOpaTHOM
CBSI3U OIEPALIMOHHOTO YCUJIUTES.

Perynatop cocTOMT B OCHOBHOM M3 3JEMEHTOB aHAJIOTOBOU
TEXHUKU: IISITUMEMOPAHHOTO M TPEXMEMOpPAHHOTO  DJIEMEHTOB
CpPaBHEHUs, MOBTOPUTEISI—YCHJIUTENS MOIIHOCTH, IOBTOPUTENS,
pEryIIUpyeMBIX U HEPETYIUPYEMbIX  ITHEBMOCOIPOTHBIIECHHUM,
émkoctu. Kpome Toro, B perynsarop BXOJST AUCKPETHBIE SJIEMEHTHI —
nBa kianaxa (puc. 1, 2).

Bce aneMeHTBl MOHTHpPYIOTCS Ha miare 14 W3 OpraHUYECKOro
CTeKa C TOMOIBI0 BHUHTOB. CBs3b MEXAYy DJIeMEHTaMu
OCYLIECTBIISIETCS. Yepe3 KaHalbl B HUX U B ILIATE.

Heperynupyemoe conporusnenue 11/[3 BCTpoeHO B TOBTOPUTEID —
YCHJIMTENb MOIIHOCTH, conpoTuBieHue [1/]2 BcTaBiieHO BO BXOJHOM
KaHaJ 3TOTO K€ AJIeMEeHTa, a conpotuienue [1/{1— B kanan anemeHTa
l.

K nrmrexkepnomy pazbémy 12 351eMEHTHI TOAKIIOYAIOTCS THOKUMU
Tpyokamu 11, npuuem Ha gucke 10 Bo3ne TpyOOK M Ha
COOTBETCTBYIOLIMX MM BHEIHHUX LITyllepax IITEeKEPHOro pa3beéMa
CTOSIT OIMHAKOBBIE ITU(PHI.

[Tnata 14 xpenutcs Ha pamke 6 BUHTaMU 7, paMKa MOHTHPYETCS Ha
ocHoBaHuu 13. Koxyx 9, BBINOJHEHHBIM W3 TOJUCTUPOIIA,
(buKcHpyeTcss BUHTOM 8.

Ilpn onmucanum paboThl perynaropa B cxeme (puc. 1) MpUHSATHI
cnenyromme 0003HAUYCHHS: PUMCKHE IUQPPB — HOMEpPa 3JIEMEHTOB,
apabckue — HoMepa COIIe, MPONHUCHBIE OYKBBI — KaMephl 3JIEMEHTOB.
Hanpumep: conno C11 — como 1 aimemenTa [ u 1. 1.

Curnan X, NOpONOPLUUOHAIBHBINA pErynmupyeMoMy IapaMeTpy,
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MOJABOAUTCA K Kamepe B, a curnan ot 3amatunika W — Kk kamepe b
sneMenTa cpaBHeHus [. C Boixoga snemenTa I gaBnenue Py moctymaer
Ha HpOHOpHI/IOHaHBHOG nu I/IHTel"paJIbHOC 3BCHBA.

NuterpanbHOE 3BeHO, cocrosugee u3 aneMenToB XIII, XII, XI, X,
BBIpabaThIBACT HMHTETPAJI IO BPEMEHH OT BEITMYUHBI PacCOTIIaCOBAHUS
Mencz{y I/IBMep?{eMHM " 3a1aHHBIM JAaBJICHUSIMU:

Py = [y (X —W)dr, (1)

rae Tyu—mocTosiHHAS BPEMEHH MHTErPUPOBAHUSL.

OTIUYUTENbHOW KOHCTPYKTHBHON OCOOCHHOCTBIO peryisTopa
SIBIISICTCS HaJIU4he  JIBYX OpraHoB HAaCTPOWKA  30HBI
MPpONOPHUOHATLHOCTH B inanazoHe ot 2 10 3000 %, yTo 3HAYMTENHHO
MOBBIIACT MIJIABHOCTH HACTPOUKH.

[Ipu HacTpoliKax 30HBI MPOMOPLUHUOHAIBHOCTH B Auarnaszone ot 100
1o 3000 % compotuBieHue V HEOOXOAMMO MOCTaBUTh HA OTMETKY
100 %, 4d9TO COOTBETCTBYET IIOJIHOMY €IO OTKDPBITHIO, a
conporuBnieHue Il ycranaBnuBaioT Ha TpeOyemyto OTMETKy. B sTom
cllydyae C JOCTaTOYHOW CTEMEHbI0 TOYHOCTH MOXKHO CUUTAaTh, 4TO
KO3(ppUIIMEHT cymMMaTopa B JIMHUU OOpaTHOW CBSI3U paBeH 1.

PaccmoTrpuM paboTy perymsitopa B AMana3oHE HACTPOSK 3O0HBI
npomnopruoHaibHocTy oT 100 1o 3000 %.

Ha omemente 1 dopmupyercs anreOpandeckas CymMma Tpex
aBJIEHUN:

P,=X-W+Py, (2)

Curnans! P1 u Pu nonatorcs Ha aBa Bxoma cymmaropa Il — IlI,
BBIXOJ] KOTOPOTO COEIMHEH CO BXOJOM OMNEPAIMOHHOTO YCHUIIUTENS
VI, oxBaueHHOTo TIIyOOKOH OTpULIaTEeIbHOW 0OpaTHOH cBs3bi0. B
kamepe bvi, commacHO 3akoHy mpeoOpa3oBaHUs HaBICHUM, Ha
CyMMaTOpe OTCIEXHUBAETCS BBIXOIHOE JaByieHue seMenTa VI — Py

Py, = KP+ (1-K)Py, 3)
7
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rae Ki— koaddunuent cymmaropa Il — 111
[Toncrasisis BMecTo P ero 3Hauenue u3 Gopmyinsl 2, morydaem:

Py =KX -W)+Py, (4)

JaBnenue Pvi 1o BenMYMHE pPAaBHO BBIXOJHOMY JIABJICHHIO
perynstopa Pvi=YV.

O0o3HaYMB  TPOBOAMMOCTH  CONPOTHBJICHHH  CyMMaTopa
Il — Iou, (perynupyemoe 1I) u Pa (Heperynmupyemoe III) momxyuum

K="V =—2—(X-W)+P,, (5)

a;+pq a;+pq

OTHOWIEHNE  TPOBOAMMOCTEH  sBIsieTCA KO DUIIHEHTOM
ycuieHus: peryiastopa  Kp, T.e., BEIMYMHOW oOpaTHO —
MPONOPIHOHAIFHON 30HE MPOMOPIMOHATIBHOCTH 0.

Y = kp(X—W)+$fOt(X—W)dt, (6)

Kak BumHO wu3 ¢opmynsl 5, 30Ha MNPONMOPLHOHAIBHOCTU
HAacCTpauBaeTcs  HW3MEHEHHUEM  IPOBOJUMOCTH  PErylInpyeMoro
compotuieHus .

Ilpuy 01=1, YTO COOTBETCTBYET TIOJHOCTHIO OTKPHITOMY
conpotusiieHuio |1,kp=1 (o + B) =1 u3 npunIKHIIa paOOTHI CyMMaTOpa),
a 6 = (1/kp)100%-= 100 %. Korna conpotusienue Il 3akpsito, Kp— 0,
ap— oo

[lpu pabGore perymsiTopa B JAuama3oHe HACTPOEK 30HBI
nporoprmoHanbHOCTH 0T 2 10 100 %, comporusiienue Il crassr Ha
ormetky 100 %, uro coorBeTcTBYeT kp = 1.

JlaBneHne Ha BbBIXOAE onepanuoHHoro ycuimutens VI, B
OTPHIIATETHLHON 00pPaTHOM CBS3M KOTOPOTO YCTaHOBIIEH cymmarop 1V
—V, onpenensieTcsi BBIpaKCHUEM:

1 1
PVI:K_2P1+PI/I(1_K_2)' (7)
I'me Ky—xoaduniment cymmaropa 1V V.
O0603Ha4YMB TPOBOJMMOCTH COPOTUBIEHHH cymmaropa V-V a2
8
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u 2, moaydum

_ a _ 1
K, = a+B,  Kp (8)
[MoxcraBum B opmyny (7) 3nadenus P1, Pun Ko:
1t
Y=kp(X—W)+Ef0(X—W)dt )

BBeneM B MareMaTH4ecKoe OIMCaHHE 3aKOHA PETYIMPOBAHUS
BBIXOJJHOE JIAaBJICHHWE perymsartopa Yo TpU HYJIEBOM 3HAYCHHH
BxonHoro curHana (X=W),toraa ¢opmyna npumer BHUI:

Y =Yy =+ [k, (X = W) + = [ (X = W), (10)

Hacrpoiika 30HBl mpomopruoHamsHOcTH & 012  10100%
OCYIIECTBIISIETCS. M3MEHEHHEM IPOBOJUMOCTH  PETYIMPYEMOTO
conpotuBiieHus: o2. [Ipu o2=1, Kp=1, ad=100%. Ilpu 3axpbITOM
conporuBieHnn Vo2=0, kp—0, a —0.

Bpemss  WHTerpupoBaHUsT ~ HACTPaWBAETCS  PETYIUPYEMBIM
conpotuBneHueM XllI.

Korna comporunenue XIII 3akppiTo, BpeMs HHTETpUPOBAHUS
JOCTHTAaeT MaKCHMAaJIbHOTO 3HAUEHUs, a pETYIITOp TIPU ITOM
IIPEBpALAETCS B IPONOPLUUOHAIBHBIN. MHUHHMaIbHOE BpeMs
WHTETPUPOBAHUSA  COOTBETCTBYET MOJTHOCTBIO OTKPBITOMY
compotusieHuro XllI.

W3 ypaBHenuit 6 u 10 BuIHO, YTO B OTIIMYME OT APYTHX THUIIOB
NPOMOPIIMOHANBHO —  MHTErpalibHbIX  PEryjisTopoB,  JaHHBIHA
PETYISATOp HKMEET HE3aBUCHMYIO OT 30HBI IPOMOPIHOHATBHOCTH
HaCTPOWKY BpEeMEHU UHTETPUPOBAHHUSI.

BeixonHoe naBienwue snemMeHTa cpaBHeHUs VI moctynaer Ha BXOJ
MOBTOPHUTENS — YCUJIUTENS MOIIHOCTH B Kamepy Jwvii, a 3aTeM Ha
kianad 1X B comyo Ci.

[lpn aBTOMaTHYECKOM pETYITHPOBAaHUHU [aBJICHHWE KOMaHIbl Ha
wriananbl X u XIV P1=0, npu 3ToM ¢ BBIXOAHOU Kamepoil Ajx depe3
comio C1 coenunsercs Boixo yeuumtens VII.

C nmepexo/ioM HapydHOE yIpaBJIEHHE MPoIlecCoM Ha Kinananbl | X u
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XIX momaercs komanaa Pu=1, BeI3bIBaromias 3akpeitue comen Ci,
otkpsiThe comen C2 pene u pazpenunenue Beixoga yeunutens VI ¢
Aix. Ilpy »TOM C JMHHEH HUCIONHUTEIBHOIO MEXaHU3Ma 4epe3
oTkpeiToe como C2ix coeauHseTCs] KaMepa IOJOXKHUTEIbHON
obpaTtHO# cBsi3u /I, B KOTOPOW YCTaHABIMBAETCS JABJICHUE PABHOE
TABJICHUIO HA UCITOTHUTEIEHOM MexaHu3me. Kpome Toro, mpu mojaue
koMmaH bl Pk=1 mpepbiBaeTcs TUHUS UHEPIIUOHHOMN MOJO0KUTEITHHON
oOpatHoit cBsi3u (BbIKTIOYaeTcs conporuienue XlII).

Takas peanu3aus CXEMBI PETYIATOpa MPEAOXPAHSICT IJTUHHIO
UCIIOMHUTENBHOTO  MEXaHHW3Ma  OT  CKauka  JaBJICHHS B
MPOMEXKYTOYHOM  TIOJIO)KCHHH  TEePEKITIoYaTelis, IOATOTaBINBask
mpoliece, K MIaBHOMY ITepeXoly Ha aBTOMAaTUYECKOe PETyIUpPOBaHUE.
Comnporusnenue I1/I2, Bctpoennoe B anement VI, cuyxut ans
rameHus aBTOKOJICOaHUH, BO3HUKAIONMX TIPH paboTe peryisropa, B
kamepe [vii.

2. UcnoJib30BaHUe 10 HAZHAYECHU IO

2.1. DKcmIyaTalMoOHHbIE OTPAaHUY e HUS

[Ipon3BoauTe pacnakoBKy SIMKOB JHUIIb IIOCIE TOrO, KAK OHHU
IpUMYT TeMIIepaTypy OKPYXKAIOIIET0 BO3AyXa B CIECAYIOIIEM
HOPSAKE: OCTOPOXKHO OTKPOWTE KPBIIIKY sIMKa (CM. HaaIUCh
«Bepx»),  OCBOOOIUTE PErylIsaTop W  NPHHAMISKHOCTH  OT
YIIAKOBOYHOI'O MaTepUalla, 3aT€M IIPOTPUTE UX MATKOU TPSIIKOMU.

CoxpaHsiiTe NacmopT perynsaropa, B KOTOPOM  YKa3aHbI
TEXHUYECKas XapaKTepHUCTHKA, /1aTa BBIIYCKA, a TAKKE JaHa OLICHKa
€ro rOJHOCTH.

Jlo yCTaHOBKM U IIycKa peryisropa B paOoTy 3aBeiUTE Ha HEro
pabouunii TacmopT, B KOTOPBIM BKIIOYUTE JAaHHBIC, KaCAIOIIMECS
DKCILJIyaTallUM: JaTy YCTaHOBKM B DSKCIUIyaTallMI0; 3CKU3 MecTa
YCTAaHOBKHU; 3allMCH MO0 OOCIYyXMBAaHUIO C YKa3aHUEM IPUYMH
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HEUCIPAaBHOCTHU, TPOU3BEICHHOTO PEMOHTA.

I[Ipu BBIOOpPE MecTa YCTAaHOBKM pETYISITOpa HEOOXOIUMO
COOJIIO/IaTh CIENYIONME YCIOBUS!

a) B LeNsAX TMOJy4eHUs  HauOomblleld  CTaOUIBHOCTH
perynupoBaHus, MUHUMAJIbHOTO BPEMEHH MEPEXOJHOTI0 IMpoliecca u
YMCHBIICHU S BCIIMYUHBI 3arra3abIBaH U s1 - PacCTOAHHUA oT
M3MEPHUTENBHOTO Mpubopa (IaTurKa) 10 PEryisaropa 1 OT peryiasropa
JI0 MCTIOJTHUTEIIBHOTO MEXaHHU3Ma JTOJKHBI ObITh MUHUMAaTbHBIMH (5 —
10 m).

B cnydasx  perynupoBaHHS — TPOLIECCOB, Ui  KOTOPBIX
3ama3JplBaHUE B JIMHUSAX CBSI3M HE MMEET CYLICCTBEHHOIO 3HAUYEHMUs
IO CpPaBHCHHUIO C BCCbMa 6OJIBH_II/IMI/I 3arra3bIBAaHUsIM B CaMUX
mpolieccax, peryisiTopbl MOTYT YCTaHABJIMBATHCS Ha 3HAYUTEIBHBIX
PACCTOSIHUSAX OT M3MEPUTEIBbHBIX MPHOOPOB U MexaHu3MoB (110 300
M);

0) MeCTO YCTaHOBKH JIOJIKHO 00€CIICUnBaTh YIOOHBIE YCIOBHUS TSI
OOCITy’)KUBaHUSI PETYNIATOpa, CTaOMmIM3aTopa JaBiCHHUS W (UIBTpa
BO3/1yXa;

B) PETYJISITOP YCTAHABIUBAIOT B BEPTHKAILHOM TTOJI0KEHHUH;

I) peryjisTop HE MOXET OBbIThb YCTAaHOBJICH B YCIOBHUSX
arpecCUBHBIX CpeJl, BO3ICHCTBYIOIMX Ha 3AlMIICHHBIEC ITHHKOBBIMH,
XPOMOHMKEJIEBBIMU U KaJIMUEBBIMH MOKPBITUSIMA KOHCTPYKIIMOHHBIE
CTajin, NBCTHBIC MCTAJIBI WM HUX CIIJIaBbl, a4 TAaKKC Ha PE3UHY,
MeMOpaHHOE MOJOTHO, OPTCTEKIIO, TTOIUCTUPOIL.

["abapuTHbIe M MOHTaXHBIE pa3Mephbl PErylATOopa IMOKa3zaHbl Ha
puc. 3, THe31a — Ha puC. 4, IITYIIEPOB K THE3/y — Ha puUcC. 5.

Perynstop ycTaHaBIMBaKOT HEMOCPEICTBEHHO Ha IMpoIecce Yy
JaT4yuKa perylupyeMoro mapameTpa, Ju0O Yy HCIOIHUTEIbHOIO
MEXaHHU3MA.

Jl71st MOHTaXa MCIOJB3YIOT BCIIOMOTATENbHYIO JETalb — «THE3/10»
(puc.4), c TOMOIIBI0 KOTOPOTO K PETY/ISTOPY MOIBOMIAT JUHUU CBSI3H.
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Kpermnnenue peryistopa K rHE3/y, a TakKe THE3/1a K CTEHE IPOU3BO/IST
oonramu M6.

JIvHUH CBSI3U W JTMHUU MUTAHUS, TTOJIBOJIUMBIC K THE3/TY, JOJKHBI
OCYIIECTBIISITECS TIJIACTMACCOBBIMH TPYOKAMH HAPYKHBIM TUAMETPOM
6 x 1 vmvm wm 8 X 1,6 MM, 100 METAUIMYECKUMH TPyOKaMH
HapyXHbIM auamerpoM 6 X 1 wm 8 X 1 MM (Ui TPOIIHYECKOTO
KIMMaTa U3 CTOUKUX B ATUX YCIOBUSIX MaTEPHAIIOB).

ITo TpeOoBaHWIO 3aKa3yMKa THE3IO H3TOTABJIMBAOT C OJHUM W3
COCIIMHEHHUM, MPUCOSTUHUTEIBHBIE Pa3Mephbl KOTOPHIX TTOKAa3aHbl HA
puc. 5.

Eciu i TpyOOK HeE yKa3aH, THE3I0 BBITTOIHSIOT C COSAMHCHUSIMH
MO/ TUTACTMACCOBBIE TPYOKH, MPEHMYIIECTBEHHO [UIsI HAPYXHOTO
nuametpa 6 X 1 MM 1160 A 060MX BapUAHTOB.

JIuHuM CBS3U TOJDKHBI OBITH CMOHTHPOBAHBI BEChMa TIIATEIIBHO,
yTeuKa BO3[dyXa M3 HUX HE JIomyckaeTcs. [lepen BKIOUeHUEM JIMHUU
CBSI3M HEOOXOAMMO MPOJIYyTh CYXHM CXKATBIM BO3YXOM JUIS YIaJICHUS
IBLINA U BJIATH.

2.2. lloaroroBka Kk paborte

Jns HOpManbHOM pabOTHI peryiasTopa HEOOXOAWM MpPaBUJIBHBINA
BBI60p HalpaBJICHUA NU3MCHCHU A JaBJICHU S B JIMHUN
UCIIOTHUTENIBHOTO MEXaHu3Ma. 3aBUCUMOCTh MEXKIY HalpaBleHUEM
WU3MEHEHUS PErylIupyeMOil BEIMYUHBI U HAIPaBICHUEM W3MEHEHUS
JaBJICHUSA B BBIXOIIHOﬁ JIMHUU PCTYJIATOPa MOXKCT MCHATHCA ITYTCM
W3MEHCHUS TIOJIOKCHHSI KOMMYTAI[HOHHOTO JIMCKA C HAHECEHHBIMH Ha
HEro 3HaKaMHu « —<» U « —>) OTHOCHUTEIIFHO PUCKU Ha TUIaTe (IUCK
pacnojoxeH ¢ 00paTHOM CTOPOHHI ee). Eciau mpoTuB pucku Ha miate
YCTAaHOBJIEH 3HAK « —<», TO YBEJIMYECHHE PETYTUPYEeMON BEITHMYHUHbBI
MPUBOJUT K YBEIIMUCHUIO JIABJICHHS B BHIXOJHOW JIMHUH PETYISATOPA
(mpsimoe perynupoBaHue). B mookeHHM TUCKa, KOrma 3HAKK —>»
HaXOMUTCS TPOTHB PUCKH, YBEITMYCHHUE PETYIUPYEMOH BEITNYHHBI
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MPUBOJUT K YMEHBIIICHUIO JaBJICHUS B BHIXOIHOMN JIMHUU PETyJISITOpa
(oOpaTHOE perynupoBaHue).

XoJ cUTHaJOB B cllydae OOpaTHOIO PEryJaupoBaHMs IMOKa3aH Ha
cxeme (puc. 1) myakrupom. Hactpoiika perynsropa Kak mpsiMOTO WA
00paTHOro MPOU3BOIUTCS B COOTBETCTBUU C TPEOOBaHUEM 3aKa3uHKa.
Ecnun Ha MecTe 3KcIlyaTallud MEHSIOT IOJIOXKEHUE AUCKA, PETYSTOP
HEOOXOAMMO TEperpaayupoBaTh.

[lepen BKIIOYEHHEM TPOAYHUTE JUHUM CBSI3U CYXHUM CHKAThIM
BO3OYyXOM MJIA YOAJICHUWS MbLJIW U BJIATU.

2.3. Ilopsaiok padoThI

Bce npubopel  (M3MepuTeNnbHBIC, CTAHIMH  YIPaBJICHUS,
MporpaMMHBIE 3aJaTYMKH W T. T11.), BXOJMIIIME B CHCTEMY
PEryIUpPOBaHUS, KPOME PETYIATOPOB, JOKHBI OBITH MOICOEINHEHbI
Y BKITFOYEHBI B padoTy.

YcTaHOBUTE BEIMYMHBI HACTPOCUYHBIX IMApaMETPOB pETYISITOpa
(30HY TOPOMOPLHOHATLHOCTH W BpPEeMs HHTEIPUPOBAHUS) TIO
XapaKTepUCTUKAM, CHSTBIM C OOBEKTa peryiupoBaHMs, HJIM Ha
OCHOBAHWU IPEIICCTBYIOIMX OIBITOB PETYIUPOBAHUS ITOJOOHBIX
IIPOLIECCOB.

[ToaxmrounTe peryisTop K CTaHIIUU YIpaBICHUS.

[lpousBeaute BKIIOUEHUE pErynsaTopa TMpu padoOTe ero co
crannueit ynpasienus cuctembl CTAPT B crnenyromem mopsike:

1. YcranoBute nepekitoyaresib CTAHIMU B MOJOXKEHHE PYYHOTO
ylpaBiieHus (Haxkara KHomka P, perymsrop oTkitoueH). B TeueHnue
HEKOTOPOr0 BPEMEHU MpoLecC MOAAEPKAHUS PETYIUpPyeMoil
BEJIMYMHBI Ha 33JlaHHOM 3HAYEHUU MPOU3BOAUTE BPYUHYIO
BpaIllcHUEM PYYKH 3aJIaTYUKA, KOHTPOIb PETYIUPYEMOUN BEIHYMHBI
BEAMTE MO IIKaJE.

2. IlepeBeauTe mepeKIOyYaTesb CTAHIMU B IPOMEKYTOUHOE
nojoxkeHue. [ 3TOro HaXMUTE KHOMKY A, YTO BBI3bIBACT
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BO3BpalllcHUE KHONKUA P B HCXOIHOE MOJIO)KEHUE U OTKIIOYEHUE
3aJaTYMKa OT MCIOJHUTEIBHOIO MEXaHM3Ma. 3areM IpH
OTKJIIOYEHHOM perynaTope (Ha)kaTa KHOIIKA OTKJI) BPALLGHUEM PYUYKH
3aJJaTYMKa MMOJIBEAUTE CTPEIIKY, YKA3bIBAIOIIYIO 33JJaHHYIO BEJIUUYUHY,
K CTpEJIKe, YKa3blBAIOICH  PEryIupyeMyl0  BEIUUYHUHY. ITO
MOATOTABJIMBAET PErYAATOP K IMEpexXody Ha aBTOMAaTHYECKOE
peryaupoBaHue.

3. Bxmouute perymsarop. C 3TOro MOMEHTa IMpolecc Oynuer
MOJICPKUBATECS ~ HAa  33JlaHHOM  ypOBHE  aBTOMATHYECKH
(perynsitopom).

4. FEcaum perynupoBaHHE OCYIIECTBIACTCS MO  3aJaHHOMN
IporpaMmme, TO 10 MEPEXo/ia Ha MPOrpaMMy OTKIHOUUTE PEryJSTOp.
Brmtounth ero MOXHO JIMIIb B TOT MOMEHT, KOIJIa BEJIMYHMHA
MPOrPaMMHOIO 33JaHUSl CPABHSETCS C PEryJIUPYEeMON BEIUYMHOM.
[pu Haxxaroii knomke All mporpamMmy HaOIIOJAIOT MO IMIKAJIE 3aaHUs
CTaHLMU JI0 BKIIOYEHUSI PETYIATOpA.

Ilo monokeHuto ykazarenass WM JIUHUAM 3alUCH CTaHIUHU CYAST O
Ka4yecTBE perynupoBaHHUsL. [Ipoussenure KOPPEKTUPOBKY
HaCTPOCUHBIX MapaMETPOB (30HBI MPOMOPLHOHATEHOCTH U BPEMEHH
WHTETPUPOBAHHUS) B 3aBUCHMOCTH OT TpeOOBaHUU IMpolecca, Mmocie
Yero HacTpOilKa CHCTEMBbl PErylMpOBaHMS Ha IPOILECCE CUUTAETCS
3aKOHYEHHOU.

Ilepexon ¢ mporpamMmsl Ha aBTOMAaTUKY U C aBTOMaTUKU HA PYYHOE
yIpaBJI€HUE IPOU3BOANUTE CIEIYIOIIMM 00pa3oM:

1. BeikiounTe peryiasTop M HaXMHUTE KHOMKY A. YcTaHOBHUTE
PYYHBIM 33/IaTYUKOM JIaBJICHUE, PABHOE PETYIUPYEMOM BEIMYHMHE.

2. BxmounTe peryasTop IpuM HaXaToll KHONKE A, YTO
COOTBETCTBYET aBTOMaTUUYECKOMY PETYIHPOBAHUIO.

3. Ilepexox ¢ aBTOMATHYECKOTO PETryJUPOBAHHS Ha pPydHOE
yIOpaBJICHUE OCYIIECTBJISIUTE TpU OTKIIOYEHHOM DETYJISATOPE.
Bpamenuem pydku 3amaTuMka YCTaHOBUTE CTPENKY 3aJaHusl Ha
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YPOBHE CTpEJIKA KIalaHa, BKIIOYUTE KHONMKY P u mepexoaute Ha
pY4YHOE yIIpaBJICHHE.

Ilepen Ha4vajioM OKCILTyaTalluu npu IIPOBEICHUA
MYCKOHANIAJJOYHBIX PA0OT PETYIATOP MOJIKEH IPOXOAUTH TPUPAOOTKY
B TeueHue 340 gacosB.

3. Texuuueckoe 00c/y:KUBaHUE
3.1. O6ume ykazaHusi

CrequTe B TIpollecce SKCIUTyaTallik PETYIIATOPOB 3a TEM, YTOOBI
Hepabodee CONMPOTHBIICHUE 30HBI MPOMOPIIMOHATBHOCTH CTOSUIO Ha
otMeTtke mKaiasl 100%.

Pe3nHOBBIC KOJIbIIA HA IITEKEPHBIX pa3bEMax JIOJDKHBI OBITh BCeTia
MOKPHITH cMa3koid tumna [[UATUM-221.

[oaBoasime TUHUY TOJKHBI OBITh TepMETHUHBI. [Ipy HapyieHnn
TePMETHYHOCTH TOJBOSIMX JUHUW TONTSHUTE HAKHWIHBIC TaiiKu
WU TPUMHUTE APYrde€ MEphl, YCTPAHSIONME HETePMETHIHOCTb.
HeGonpme  xoneOaHus  JaBiCHHS B  HOABOIAIICH  JIMHUH
CITAKUBAIOTCS  CTAOMJIM3aTOPOM,  3HAYMTEIBHBIX  KOJIcOaHUM
JABJICHUS CIIEAYeT U30erarh.

3.2. Mepbl 0e30macHOCTH

a. Perymaropsl momkHBI cooTBeTCTBOBaTh TpeboBaHusiM ['OCT
13053-76,TOCT 12.2.003-91, T16 08-624-03, ITb 09-540-03, TTYD,
HACTOSIIMX TEXHUYECKUX YCIOBHH U KOMIUIEKTa KOHCTPYKTOPCKOM
nokymeHnTaruu Ha ®P0091.

0. Ilepen  Hawasiom  pabOT  TEXHWYECKUH  TIEPCOHAII,
OOCITYy)KMBAIOIIMM  PEryasiTopbl  JODKEH  O3HAKOMUTBCS €
PYKOBOJICTBOM T10 dKcIuTyatanuu 9078476P3.

B. HpI/I MOHTaXXC, MOAIOTOBKEC K IIYCKY, OKCILTyaTaliu
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HE00X0JMMO COOII0ATh MEPbI IPEJOCTOPOKHOCTH B COOTBETCTBUH C
TpeOOBaHUAMHU NPABUJI TEXHUKHA 0€30MaCHOCTH, YCTAHOBJIEHHBIMU Ha
00BEKTE M perIaMEeHTHPYEMBIMH TIPU PadOTE C PErysaTOPaMu.

r. K pabore u oOciaykKMBaHUIO KOpPpPEKTOpa AOMYCKAIOTCS JIMLA,
HMEIOIIME  HEOOXOAMMYI0  KBATM(UKAIIUIO W MPOIICIIHI e
MHCTPYKTAX 110 TEXHUKE O€301acHOCTH.

1. JlaBJeHHE MUTAHUS PETYISATOPOB HE JOIKHO MPEBHINATE 154
klla (1,54 xrc/cm?).

3.3. MeToabl KOHTPOJISI M HCTILI TAHMIA

Mero/ibl KOHTPOJSL U MCHBITAHUN PErylsTOpOB MPOBOIITCS B
coorBerctBuE ¢ ['OCT 9988-84 VYcrpoiictBa peryimpyonme
nueBmaruyeckue I'CIL. OOume TexHumueckue ycnoBus. VcmblTaHUS
BKJIIOYAIOT B ce0sl CIIEAyIOlMe BH/ bl IPOBEPOK U UCTIBITAHUN:

e [[poBEepKa KOMIIJIEKTHOCTH

e [IpoBepka MapKMPOBKU

e OnpeneneHue OCHOBHOW MOIPEIHOCTH

ellpoBepka  OTKIOHEHMS  JCHCTBUTEIBHBIX  3HAYCHUU
MapamMeTpoOB HACTPONKH, OT 3HAYEHU I yKa3aHHBIX Ha IIKaJIax
OpPraHOB HAaCTPOUKHU

e [IpoBepka mKan u paboTOCIIOCOOHOCTH OPTaHOB HACTPONKH

e [IpoBepka 30HBI HEUYBCTBUTEIIBHOCTH

e [IpoBepka repMETUYHOCTH

4. Texkymuii peMOHT
4.1. IlmarHocTHpOBaHHe

[lo ucTedyeHn0 HOPMAaTUBHOTO CPOKA CIYKOBI PETYASTOPA HIIH IO
npeanucanuto  denepanbHO  CIYKOBI O AKOJIOTHYECKOMY,
TCXHOJOTUYCCKOMY W aTOMHOMY HAA30PY AOJIKHA OBITH IMpou3BCaACHA

OLCHKAa TCXHHUYCCKOTO COCTOSHHA - TCXHUYCCKOC JTUArHOCTUPOBAHUC
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C pacuyeToM OCTAaTOYHOIO Pecypca 3KCIUTyaTallud B COOTBETCTBUU C
[lopsinkom  mpomsieHust  cpoka  O€30MacHOM  AKCITyaTal[uH
TEXHUUYECKUX YCTPOUCTB, 0OOPYIOBAHUS M COOPYKCHUN Ha OIMACHBIX
MPOU3BOACTBEHHBIX 00BEKTaX (YTBEPHKIEH MPUKAa30M MUHIPHUPOIBI
Poccun ot 30.06.2009 1. Ne 195). CoorBerctByer m. 10

[TocranoBnenus ot 25 aexadps 1998 r. N 1540.
4.2. PeMOHT

PemMOHT perynstopa, 3aMeHa HEHCIpPaBHBIX Y3JIOB M JETalIeH,
MMPOU3BOAUTCA MPCANPUATUCM HU3TOTOBUTCIICM HUJIU MPCAIPUATHUCM,
MMEIONMM JIMIIEH3UIO U MPOIICAIIMM CePTU(PUKAIIMIO TPOU3BOICTBA
Ha JaHHBIM BU] BBIIOJIHEHUS padoT.

HpeIIHpI/IHTI/ICM-I/ISFOTOBI/ITGJIGM A0IMYCKACTCd BHOCUTH U3MCHCHUA
B TEXHOJIOTUIO HU3TOTOBJIEHUSl PEryISTOPOB, MPOU3BOAUTH 3aMEHY
MIPUMEHSAEMBIX MaTepUaAIOB U MOKYMHBIX U3JE/INM, HE BIUSIONMX Ha
METPOJIOTUUECKHE U TEXHUYECKHE  XapaKTePUCTUKH  WJH
paboTOCIOCOOHOCTh PETYNATOPOB, a TaKKe HE BIUAIONMX Ha
M0KapOCTONKOCTh U 0€30IacCHOE MPUMEHEHUE PETYIISITOPOB.

5. XpaHenue

XpaHHUTE PEryisTOpbl Ha CTEJUIAXKAX B CYyXOM M BEHTUIMPYEMOM
noMenieHuu npu temieparype ot 5 g0 40 °C B BepxHeM 3HAYCHUH
OTHOCHUTEJBHOM BlIaXKHOCTH Bo3ayxa 80 % nipu 25 °C u Gosee HU3KUX
TemrepaTypax, 0e3 KOHJICHCAllUH BJIaru.

VYxnanpBaTh peryisTOpsl OJWH Ha APYrOd HEINb3sL.

B Bo31yxe momerieHHs He JOKHO ObITh MpUMeceil arpecCUBHBIX
IIapoOB U Ta30B.
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1-KoPY WMVYBPD;  2-HAKUGHOR 2auxa;
Swanyo; i-Bruana; Swailda; -HAKOHINUK

Tunopasmep YUenomme- Pasmeps: M,DQJ

Lot B S

08 FureNun Hue 5‘:_’;‘:’%’5‘3’5‘ c’:;?:#ﬁga
00-0/ - { -8 '
00-02 2 5 1,0
00-03 3 _
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Puc. 5. CoegmueHHA MO HapYMHOMY KOHYCY AJIA BHEUIHKMX

WITYLepoB rHC3a
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