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PaanaumMOHHDbIN KOHTPOJb

KOMIJIeKCca no nepepaborke
M YTUNIN3ALMMN
POAMOAKTUBHBIX OTXOAO0B

Anekcarnap Aranos, Arapes bopayHos, Bnagummp byHtywkuH, Anekceri Hecrep,
Buktop [NMapeiwes, Jlnaus [Napeiwesa, Banextun CkatknH, Bnagummp Tapatyiuko,
Anekcarap Tpoies

B cTaThe npefcTaBneHa ABTOMATU3MPOBAHHAS CUCTEMA KOHTPONS PAAMALMOHHOM
ob6craroBkn (ACKPO) Ha ocHOBE AMCTAHLMOHHOM OLLEHKM YPOBHEN rAMMA-U3NyYeHMs

M 06bEMHOMN OKTMBHOCTM A3PO30MeM B PA3SIMUYHBIX TouKax npeanpusatua. Cuctema BHegpeHa
HQ TEXHOJSIOrMYECKOM KOMMNJIEKCe No nepepaboTke M yTUAM3IALMM PASUOAKTUBHBIX OTXOAO0B.

BBEAEHMUE

INonpaznenenusi Munaroma Poccum u,
B TIEPBYIO OuYepelb, YIpaBlIeHWE JKOJO-
TV U CHATUS C JKCIUTyaTallu SIEPHBIX
00bekTOB U JlenapraMeHT 0€30MacHOCTH
U Ype3BBIYAHBIX CUTYyallMii Ha 6a3e 3A0
«9komeT-C» (T. CocHoBriil bop JleHnH-
IpafCKoil 006J1.) MPOBOAAT LEIBbI KOM-
IJIeKC PaboT MO PEIIeHUIO TTPOOIIEMEI TTe-
pepaboTKN W YTWIM3AIUU MeTaJuIndec-
KUX paIrioaKTUBHBIX 0TX0m0B B Poccuii-
ckoit Menepanu.

3A0 «Dxomer-C» SIBISIETCST TOJIOBHBIM
WCTIOJTHUTEJIeM IieJieBoi mporpammbl «[1e-
pepaboTka U YyTUIN3alusl MeTAJUTMIeCKUX
PamTMoaKTUBHBIX OTXOIOB», YTBEPXKIEHHOM
Pacnopsxkenuem IpaButenscta Poccuii-
ckoit @eneparu 01.09.95 & Ne 1197p.

B mporecce skcruryatanum 0OBEKTOB
ATOMHOU TPOMBITITIEHHOCTH W 9HEPIeTh-
KU, TIPOBEeNeHNUST paboT TT0 PEMOHTY U MO-
NEPHU3AINY, 2 TAKXKe TPU BBIBOJE TaKUX
O00BEKTOB M3 IKCIUTyaTallMM 00pasyeTcst
0OJIBIII0E KOJTMYECTBO METAITMYECKUX pa-
JMOAKTUBHBIX 0TX0M0B (MPO), B KOTOpPBIX
BEJINKO CONEpXaHUe BBICOKOJIETMPOBAH-
HOM CTaJi, IIBETHBIX METAJUIOB U CILIABOB.

[lepepabotka MPO B HacTosIIIee Bpe-
MsI CBOIUTCSI, TJIAaBHBIM 00pa3oM, K 3aX0-
POHEHUIO B MOTMJTbHUKAX WV XPAHEHUIO
KpYIMHOTabapuTHOTO OOOpYOOBaHUS Ha
OTKPBITHIX TUIOMIANKAX. 3aXOpOHEeHUe
6osbMX 00¢MOB M PO cBsi3aHO ¢ cyliie-
CTBEHHBIMU 3aTpaTaMy Ha CTPOUTETHCTBO
HOBBIX XPaHWINII-MOTWJIBHUKOB, YXYI-
IEHNEM pPaar03KOJIOTMIYecKoil obcra-
HOBKM B PETMOHAX M TIPUBOIUT K 6€3BO3-

BPaTHBIM TIOTEPSIM Ie(ULIMTHBIX U JOPO-
rocrosimux Matepuanos. [Toatomy 1ere-
CO0Opa3HO TPOBOIUTH MAaJIOOTXOJHYIO
nepepadbotky MPO c¢ 1enbio yruimsanuu
U TIOBTOPHOTO WCIIOh30BAHUS METAJUIA.

3aKITIOYUTETbHBIM 3TAllOM PeaTu3ainu
KOHILIeIIUK 110 obpamieHnio ¢ MPO sB-
JISIETCST CO3MaHWe HECKOJIbKUX PEeruo-
HaJTbHBIX KOMIUIEKCOB IO TepepaboTKe
u yrwsauu MPO, TTo3BoJIionmx me-
pepaboTaTh BeCb O0OBEM HAKOILJIEHHBIX
1 00pa3yIoIIUXCST OTXOJIOB BO BCEX PETHO-
Hax Poccuu.

IpakTrueckoe BBITIOTHEHME paboT, CBSI-
3aHHBIX ¢ yrumsauyeir MPO, mosBonut
BEPHYTb B XO3SIICTBEHHYIO NESITETbHOCTD
COTHU THICSTY TOHH BBICOKOKQYECTBEHHBIX
METAUIOB U CIUIABOB, YJIYUIIUTH pPaIvo-
SKOJIOTUIECKYI0 OOCTAaHOBKY B PETMOHAX,
00ecIeYnTh MBUIM30BAHHOE pEIIeHUe
mpo6ieMbl ooparieHust c MPO B Poccun.

OTx0mbl, MoAJIeXalme nepepadboTke, —
3TO JAEMOHTHUPOBaAHHOE 00OpyHOBaHUE,
TpyOOTIPOBONBI, apMaTypa U Ip., UMeIo-
1Me PaJuoaKTUBHOE 3arpsi3HEHNE, COOT-
BETCTBYIOIIee | TPYIIe TBEPABIX PAIHO-
aktuBHBIX 0TX0mOB (TPO) mo Canutap-
HBIM TIPaBWJIAM MPOEKTUPOBAHUS U IKC-
rryatauuy atoMHbiX crannumii CIT AC-
88/93. CocraB OTXOMOB MO MapkKaM Me-
TaJUla: HepXaBerollasi XPOMOHUKEJeBast
CTaJlb, XPOMMUCTasi CTajlb, YIJIEPOIUCTAs
CTalib, Melb U €€ CIUIABhI, ATIOMUHUI
U €TO0 CTUIABbI, TUTAH U ero cruiaBbl. [1po-
U3BOJUTETHHOCTh KomIiekca — 5000
TOHH B TOJI, PEXXUM pabOThl — HETIPEPHIB-
HBII, KPYTJIOCYTOYHBIN.

ABTOMATU3UPOBAHHASA
CUCTEMA KOHTPOJA
PARUALIMOHHOM
OBCTAHOBKM

O6Las XapaKTepUCTUKA CUCTEMbI

CucTteMbl TUCTAHIIMOHHOTO panualiy-
OHHOTO KOHTPOJISI OBLTM BIIEPBBIE CO3MA-
HBl B 70-€ TONBI B COCTaBe KOMITIIEKCOB
anmapaTypsl KOHTPOJISI panualiioHHON
06e30MacHOCTH ATOMHBIX OOBEKTOB M IKC-
TUTyaTupyloTcst Ha JIeHWHTpanckoit u npy-
TMX aTOMHBIX 3JIEKTPOCTAHIIMSX O Ha-
crosimiero BpemMeHu [1]. PaguanroHHbIN
KOHTPOJTb TIPENITIONIAraeT, C OMHON CTOPO-
HBI, OOHapyXeHWe HAPYIIEHWI TeXHOIO-
TMYECKOTO TIpoIiecca, ¢ JPYyroil CTOPOHHI,
OMOBEIIIEHNEe TTepCoHaTa O BO3HUKHOBE-
HUU paguammMoHHON OMAaCHOCTH, II0-
CKOJIbKY WMOHU3UPYIOIINE W3ITydYeHUsI,
OTAaCHBIE IS 3M0POBbsI, HE BOCIIPUHUMA-
IOTCST OpTaHAMM YYBCTB YeJIOBEeKa.

st obecrieueHust 6e30macHoOi paboThI
KOMIUIEKCa TI0 TiepepaboTKe U yTHiIn3a-
VY METAJUTMIECKUX PATMOAKTUBHBIX OT-
XOJIOB CO3[laHa aBTOMAaTU3WPOBaHHAS CH-
cTeMa KOHTPOJSI paiMaivioHHON obcTa-
HoBku ACKPO-3.

Cucrema pa3paboTaHa Ha COBpEMEHHOM
aJieMeHTHOU Oasze crnermanuctamu 3A0
«CHHUUII-ACKPO» 1m0 TeXHHMYEeCKOMY
zagannio 3A0 «Okomer-C». Cucrema
nmeeT 20 KaHAJOB M3MEPEHMS, KaxKIbIid
13 KOTOPBIX TIPEICTABIISIET COOOI METPO-
JIOTUYECKUN aTTeCTOBAHHBIA M3MEPUTEIThb-
HBIU TPAKT, CONEPXKAIINN ETEKTOP U3y~
YEHUsI, CPENCTBA OOPaOOTKU U TIPEACTaB-
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Puc. 1. BNOK feTeKTMPOBAHMA MOWHOCTU raMma-usnyyeHua 6[IMr-08°P-03

neHus uHpopmarmu. B neHTpammzoBaH-
HOU CHCTEMe 4acTb CPENCTB 00pabOTKu
U TIpeNICTaBIeHUST MHGOPMAIINHU STBIISIETCST
o01Ieil asT Bcex KaHaJIOB (IIPOLIECCOPHI,
IUCIUIEIT), a 9acTh — WHIWBUIYAJIbHOM
IUTSI KQXKIOTO KaHaa (JIEeTeKTOPHI, BXOM-
Hble KacKanpl, sdeiiku mamsatu O3Y).
ACKPO-3 obecrieunBaeT HEIpepBIBHBIM
JMVCTAHIIMOHHBIN KOHTPOJIb YPOBHE! Tam-
Ma-U3Ty4eHUsT B TTOMEIIeHUSIX KOMITIEKCa
C TIOMOINIBIO OJOKOB NETEKTUPOBAHWUS
MOIITHOCTHY TO3bI TaMMa-U3JTydeHUsT TUTIA
BAMI-08P-03 (puc. 1) 1 HenpepbIBHBII
OUCTAHIIMOHHBIN KOHTPOJIb OOBEMHOU
AKTUBHOCTH a3pO30Jiell B BO3MyXe BEHTU-
JIAIIMOHHBIX CHUCTEM C TIOMOIIBIO GJIOKOB
JETEKTUPOBAHUST OETa-aKTUBHBIX a3P030-
nmeii Tuma BJAC-03I1-01. M3meputenb-
HbIE XapaKTEePUCTUKU OJIOKOB IETEKTHPO-
BaHU NPUBEIEHBI B Ta0. 1.

CxeMa pa3MenieHusi OJIOKOB NEeTeKTHU-
poBaHUST BBIOpaHA, WCXOMS W3 aHAIM3a
TEXHOJIOTMYECKOTO IMKJIA TepepadoTKu
OTXOJIOB ¥ C YIE€TOM OITBITa PATUAIIIOHHO-
TO KOHTPOJIS TIPY SKCTUTyaTaIK OTIBITHO-
TIPOMBITIUIEHHON YCTAHOBKU TIEPETUIaBKU
Metayuia. Bce cocraBnsromme cucTeMbl
pacToIoXeHbI BOIM3U pabourx MeCT Iep-
COHaJIa, TIOATOMY TTOBBIIIIEHHBIX TPeboBa-
HUI K paIMalOHHOW CTOMKOCTU CaMMX
2JIEMEHTOB CUCTEMBI HE TIPEbSIBIISIETCSI.

CrnemyeT OTMETUTB, YTO 000pyIOBaHME,
YCTAaHOBJIEHHOE Ha KOMIUIEKCE, M CXeMa
€ro pa3MelIeHUs] TI0 OTHETCHUSIM SIBIISI-
FOTCSI TUTIOBBIMU TSI aHAJIOTMYHBIX KOM-
TJIEKCOB B APYTUX perroHax Poccuiickoit
®enepanuu, 4TO MO3BOJIUT MIUPOKO WC-
TMONb30BaTh pa3paboOTaHHYI0 CUCTEMY
ACKPO 6e3 cyiiecTBeHHbIX MI3MEHEHUIA.

TexHonoruyeckum npouecc
nepepa6oTku oTXopo0B
n pGAMOI.IVIOHHbIﬁ KOHTPOIJIb

B cocTtaB xoMmmiekca 1mo H€p6pa6OTKC
U yTUiIn3allui METAJJIMYECKUX OTXOOJO0B
BXOOAT CJICAYIOIIMUE OCHOBHLIE OTACIIC-
HUA, TOC BOSMOXHO paaguallMOHHOEC BO3-
HCﬁCTBI/IC Ha ICpCOHaJ:

» oTmeneHue pparmeHtauu MPO;
o OTHEJeHUE e3aKTUBAIIMU (PPArMEHTOB;
o OTHEJIeHUE TeperuIaBa.

Kaxnoe otneneHue mmeer cucteMy ra-
3004MCTKU. BJIoKM merexTupoBaHUS W3-
JIy9eHWIl pa3MelleHbl B HETIOCPEICTBEH-
HOI OJIM30CTH OT 0OOPYIOBAHMS, KOTOPOE
MOXET SIBJISITHCSI ICTOUHUKOM PaTvalliu.

MeTtamummueckrie paiioaKTUBHBIE OTXO-
1nb1l ¢ ADC Ha criellaBToMoOuJIe IepeBo-
3SITCSI B IITATHOM TPAHCITOPTHOM KOHTEM-
Hepe B OTHeNieHWe (parMeHTalnu, Iae
npousBonutcs peska MPO Ha ¢pparmeH-
THI, YIOOHBIE ISl 3arpy3KW OTXOIOB B
NPOOECTPYIHYI0 YCTAaHOBKY, TPOKATIOY-
HYI0 WJIN TUTAaBUJIBHYIO 1Tevb. B 3aBucumo-
CTH OT TWIIA W TaGAPUTOB OTXOIBI MO/IA-
IOTCST HA yJaCTOK TUTa3MEHHON pe3ku, Ha
Y4aCcTOK pa3b0pKu WM Ha YIaCTOK MeXa-
Hudeckoir pe3ku. [lpm dbparmeHTanmm
4acTh Pa3pe3aeMoro Merajuia AUCTIepTH-
pyeTcsl ¥ OKHUCIISIeTCsI, 00pa3ys paaroak-
TUBHBIE a3po3onu. OTBoAMMBIE OT OoKca
IJIa3MEHHOW pe3K! Tasbl, ComepxKaliue
BpemHble xuMudyeckue Bemectsa (BXB) u
panvoaKkTUBHBIE adPO30JIH, MOCTYMAIOT B
cucremy razoouuctku. [locrme pe3ku ot-
XOMIOB (hparMeHTHI 3arpyKaloTcs B TEXHO-
JIOTUYECKUE OOOpPOTHBIE KOHTEWHEPHI
oobeMoMm ~0,8 M3 m pa3Mmemaiorcs Ha
y4JacTKe BPeMEHHOTO XpaHeHus. B otme-
JleHUu (pparMeHTaly OJIOKU TeTeKTUPO-
BaHUSI PACIIOJIOKEHBI OKOJIO PBIYaKHBIX
HOXHWUII, TPyOOPe30B, Ha BEHTCUCTEME,
obecrieunBaroleil Ta3009MUCTKY OTOMpae-
MOTO OT 000pPYIOBaHUS TUTA3MEHHO pe3-
KM Bo3myxa. Pesymbratel m3MepeHWUit
YPOBHEN pagualviyd TPEACTaBISIOTCS Ha
MHEMOCXeMe, BBIBOAMMOW Ha 3KpaH MO-
HuTOpa (puc. 2).

KOHTPOAEHEY — TOMER

OTAENEHHH

BPATHEHTAL W
noea . 1A

N —

L

Puc. 2. MHemocxema oTaeneHus parmeHTauum

KoHreliHepsl ¢ oTxomaMu TONAIOTCS
B OTIEJICHE Ne3aKTUBAINU Yepe3 M3Me-
PUTENBHYIO KaMepy, TIe IMPOU3BOIUTCS
3aMep MOIIMHOCTH 03Bl WU3TYYEHUS OT
KoHTeliHepa. B atom otnenennu MPO u3
MeOW W ee CIUIABOB IeperpyxkaioTrcs
B IMPOKAJIOYHbIE KOHTEHHEPHI, TOJAIOTCS
B TIeYb OOXWTa, 3aTeM Ha BUOPOYNApHYIO
YCTAHOBKY IUTSI CHATUST OKaJMHBI. OTBO-
IAMBIE OT TIPOKAJIIOUYHOM TeYM, OT MECTa
OXJIaXKIEHUSI METaJUIa U OT BUOPOYIapHOI
YCTaHOBKM ra3ssbl, conepxainue BXB u pa-
IMOAKTUBHBIE a3pPO30JIU, TOCTYIAIOT Ye-
pe3 KOXyX MECTHOTO OTCOCa B CHCTEMY
razoounctku. Jlezaktubamusa MPO ocy-
LIECTBIISIETCST Ha MPOOECTpyitHO# ycTa-
HOBKe, KOTOpasi cHabXeHa aBTOHOMHOI
CHCTeMOU ra3oo4yuctku. B oTmeneHun
Ne3aKTUBAIMN OJOKM EeTEKTUPOBAHUS
PACIIOJIOKEHBI OKOJIO TPOKATIOYHOM Tie-
4yu, ApoOecTpyHON yCTAaHOBKM U Ha
BEHTCHCTEME, 00eCTIeYNBAIONIEei OUNCTKY
OTBOAMMBIX OT O0OPYIOBaHUS APOOECT-
pYWHOI Ne3aKTUBAINy ra3oB. Pe3ymbraTe
U3MEpEeHN ypOBHEIl pamuaiuu Takke
TPENCTaBIeHb HA MHEMOCXeMe, BBIBOMIU-
MO Ha 9KpaH MOHUTOpa (puc. 3).

MPO, npomenime ne3akTUBaIUIO, 3a-
TPYXaloTCSl B TEXHOJIOTUYECKNE KOHTEeM-
HepBl U TIepenaloTcsl B OTAEJICHUE Tepe-
IJIaBa 4Yepe3 M3MEPUTENIbHYI0 KaMepy.
[MnaBKa OTXOMOB TIPOBOMUTCS TIOM CIIOEM
crieuaTbHOTO padrHUpPYIOMIeTo diroca B
WHAYKIIMOHHOM neyu MapKu
HUCT-2,5/1,6-M4 ¢ TuriiemM, BMELIAIOIINM
2,5 T metaya. OTBOOAMMBIE OT TI€YH Ta3bl,
conepKaiire paguoakKTUBHBIE adpPO30JH,
MOCTYTAIOT B KOXYX OTCOCA CUCTEMBI Ta-
300YMCTKH, TAE€ CMEIIMBAIOTCS C ToJCca-
CBIBa€MBIM BO3IYXOM U OXJIaXIaloTCS.

Tabnuua 1. N3mepuTenbHble XapaKTEPUCTUKN 610KOB AETEKTUPOBAHMUA

KoHTponupyembin
pap 1i1 napamerp,

TUN 6N10Ka AeTEeKTUPOBaHUA

lluanaszoH usmepeHus

OCHOBHOWM norpewHocTn

NlManasoHbl U3MEHeHUs
CpepHeit 4acToTbl CNefoBaHNA
MMNYNbCOB, UMN./C

Npeaensl gonyckaemoii

MouwHocTb [03bl raMMa- 1-10-1...1-102 MKk3B/Y

(6510-13...2,5:10-9 Ku/n)

BOAC-03M-01
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0, 3
Wanyuenus, BMI-08P-03 (1,0-10-5....1,0-10-2 P/a) <30% 1..10
06bEMHAA aKTUBHOCTb 2,5:101....1-105 Bi/m3
6eTa-aKTUBHbIX a3p030Neil, ! <60% 2...104
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IMocne pacrutasie- : HHE
HUSI MeTajula | yJa-
JIEHWsI TIUTaka pac-
TJ1aB U3 TIe9N pasiiv-
BaeTCsI B M3JIOXHU-
LIBI, KOTOpBIE TOna-
IOTCSI Ha y9acTOK OX-
JNaxXneHus, Toe u3
HUX  KpaH-0ankou
W3BIIEKAIOTCS CITUTKU
IJIST  IambHeuIero
OXJIAXACHUS, a W3-

JIOXHULIBI BO3Bpa- Puc. 3. MHemocxema oTAeneHUA fe3akTuBauuu

1IaloTCd Ha y4aCTOK

KOHTPOAEHR

Oxg.

44

[Mocne momHOTO OXJMAXIEHUS CIUTKU
TTOCTYTIAIOT B U3MEPUTENIbHYI0 KaMepy Ha
BBIXOJHON KOHTpPOJIb, & 3aTeM Ha CKJIam
«JUCTOTO» METAJIA.

B ykazaHHBIX OTOENEHUSX pa3MeIlIeHO
MPaKTUIECKU Bce 000pyIOBaHME, HA KOTO-
poM mpousBoaMTcs Tepepadotka MPO, u
pacroioXeHbI paboune MecTa TiepcoHaa.

HMudopmanus o panmaliMoHHOMN obcTa-
HOBKE Ha KOMITJIEKCE MPENCTABISIeTCS Ha
9KpaHe MOHUTOpA IIEHTPAITHHOTO KOM-
MBIOTEPA B TAKMX KPAHHBIX (hopMax, KO-
TOpBIE TAI0T OOBEKTUBHYIO KAPTUHY O CHU-
Tyallun Ha HanboJiee OTIACHBIX YYacTKax

pasjimBa METalia. B otnenenun neperia- CTEME, obecrieurBaloLe O4YUCTKY OTBO- pa60T B KOHKPE€THBIX OTACJICHUAX C YKa-
Ba OJIOKU JETEKTUPOBAHUA PACIIOIOXKEHDBI JUMBIX OT O60pyI[OBaHI/I$I HEpCIIaBKU 3aHUEM KOHKPETHOIO 060pyI[OBaHI/IH, 4To

OKOJIO I/IHIIYKHHOHHOﬁ 1€Y1 M1 Ha BEHTCU- MPO razos. IIO3BOJIACT NPUHATDL OIICPATUBHBIC PEIIC-

FPallHMAallHWHOHHAHA OECTAHOBEKRA H A KOMNDNEKCE MEPEYEHER TOMEK EOHTPFORNA

4 CaR b

1-4 f1H

ABYK HBSENHYEH ABYK BEIMHYEH

Puc. 4. Tekywaa pagmaunoHHas 06CTaHOBKA Ha KOMMNJIeKCe Puc. 5. MepeyeHb TOYEK KOHTPONA HA KOMMNIEKCe
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Bnoku petektuposanus (BAMr-08P-03, BIAC-03M-01)

11|_¢_|12|_¢_| . 2? |_¢_|
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iy Ty
YHO-84M N2 1

| RS-485

YHO-841 N2 2

LieHTpanbHbIi KOMNbIOTEP

Puc. 6. CtpykTypHasa cxema cucrembl ACKPO-3

HMSI B CIyyae U3MEHEHUsI paaualiMOHHON
00cTaHoOBKU (puc. 4, 5). @aKT MpeBHIIIIe-
HMSI JOMYCTHMOTO TOpOTa MU3MEPSieMbIX
MapaMeTpOB MHAULIUPYETCS] U3MEHEHUEM
1BeTa P 1 3ByKOBBIM CUTHAJIOM.

Cocrae u pa6ora
CGBTOMATU3UPOBAHHOW CUCTEMbDI
ACKPO-3

Ha puc. 6 mokazaHa cTpyKTypHast cxema
cucteMbl. OCHOBHBIMU €€ KOMITOHEHTa-
MU SBJISIIOTCS LIEHTPAIbHBIA KOMIIBIOTED
¢ nHTepdeicHO! miaToit, ycTpoiicTBa Ha-
KOITJICHUSI ¥ 00paboTKM MHGpOPMALlUKM U
0JIOKU 1eTEeKTUPOBAHUS.

WUHTepdeiicHaa nnata
Advantech PCL-745B

Puc. 7. YcTpoiicTBO HakonneHus u o06pabotku undopmaunu YHO-84M

Brioku merexktrpoBaHUsT BhIpabAaThHIBa-
10T WMITYJIbCHI, 9aCTOTa CIeNOBaHUS KO-
TOPBIX MPOTOPIIMOHATBHA YPOBHIO U3y~
yeHuss. VMIyJbCchl TIOCTYIAOT Ha yCT-
poiicTBa HakKOIJIEHUsT U 00pabOTKM WH-
dopmaruu YHO-84I1, kaxmoe 3 KOTO-
PBIX MOXeT 00paboTaTh MHGOOPMAIINIO OT
necsiTi 6710KOB eTtektupoBanusi. O6pa-
0OTaHHYI0O M HaKOIUIEHHYI0 WH(opMa-
o ycrpoiicteo YHO-84I1 nepemaer Ha
LIEHTPAJLHBII KOMITHIOTED TIO TTOCIeI0Ba-
TeJapHOMY MHTep(deiicy RS-485.

YCcTpoiicTBO HaKOIUIEHUSI 1 00pabOTKU
nHpopmarmu YHO-84I1 (puc. 7) mpen-
Ha3HAYeHO IUTS TepecyeTa U HAKOTICHUS

BXOIHBIX UMITYJILCOB OT 10 GJIOKOB JieTeK-
THPOBAHMUS: BOCbMU 6JI0KOB
BAMI-08P-03 u IIBYX 0JIOKOB
BOAC-03I1-01. Llern mepemauud 1o WH-
tepdeticy RS-485 ycrpoiictBa YHO-8411
rajbBaHUYECKU Pa3Bs3aHbl OT BXOAHBIX
Lierneii HeHTPATbHOTO KOMITbIOTepa 61aro-
napst IPUMEHEHU0 MHTepdeRCHOM T1aTh
PCL-475B (Advantech). YcrpoiicTBo pa3-
MEIIIEHO B MOHTaXHOM KOpITyce CEepuu
CONCEPTLINE EMC (dupma Schroff),
obecrieunBaoIIeM CTeneHb 3auThl [P66
(TIbLJICBIATOHETTPOHMIIAEMBI) 1 MUMEIO-
meM rabapurtHbie pasmepnl 400x600x220
MM. YCTpPOICTBO BKITIOUAET B ce0s1 (puc. 8):

CTA 1/2001
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OTHEHTpaanOTO

KoMnbloTepa RS-485

K YHO-84M Ne2

LT

YHO-840 Ne1

com2

+5B MukpokoHTponnep
2 Mopr
AUX

BNOK Mopt EZ

BnoK cyeTHbIi
BCY-39P

nuTaHuA
BHH-371P

il

il

+5B I

VY3en kommytauuu NMKL-142P

+12 B

CurHansl 6nokos

Puc. 8. PyHkumuoHanbHas cxema YHO-841

o y3en kommyTanuu [TKII-142P,

o Osok mutanust BHH-371P,

o 010K cueTHbI 16-KaHanbHbIE BCY-39P,
o MUKpOKOHTposiep 6020 (Octagon

Systems),

» uHTepdeiicHbIil Momyns NIM (Octagon

Systems).

BHyTpu Kopryca ycTpoiicTBa pacmosio-
JXeHa CTajlbHasi MOHTaXHas TJIOCKOCTb,
Ha KOTOPO#i 3aKperuieHbl Bce (YHKIIMO-
HajibHbIe y371bl. MHTepdelicHbI Momyih

AeTEeKTUPOBAHUA

Puc. 9. bnok cyetHbiit BCY-39P

NIM 3akperieH Hag MUKPOKOHTpPOJUIE-
pom 6020. CoenviHeHME MEXIY y3IaMU
BBIMIOJJTHEHO TIPU TIOMOIIM TUTOCKUX
nuteiidoB tuma RC-10, RC-20, RC-26,
RC-34 u wiemm dupmsr WAGO. Bce
BHEITHME pa3beéMbI TUIa 2PM pasmerie-
HBI HAa HUXHE CTOpOHE KopITyca.

Vzen kommyranum [1KII-142P mpen-
Ha3HAUeH Il COTPSTKEHUST MUKPOKOHT-
posiepa 6020 co BXomamMM W BBIXOAAMU
OJIOKOB JEeTeKTUPOBaHUs. BbIXOmHBIMU

CUTHaJaMu OJIOKOB JETEKTHUPOBAHUS SIB-
JITIOTCSI UMITYJIBCHI OT JI€TEKTOPOB MOHU-
3UPYIOLINX M3TYYeHUN W CUTHAIBI (KBH-
TaHIIMW), TTOATBEPXKAAIOIIMe UX PaboTo-
CcIIoco0HOCTb. BxomHBIe curHanbl 010-
KOB — 3TO CHUTHAJIbl YIpaBJIeHUS KOH-
TPOJIBHBIMM MCTOYHMKAMH PaTlOaKTUB-
HOro uaaydeHus1 (OJIeHKepaMu) M KOH-
TPOJIbHBIMM CBETOAMOAAMU, BO3IEHCTBY-
IOIIMMU TIPY TIPOBEPKE, COOTBETCTBEHHO,
Ha ra30pa3psIHbIid CUeTINK B OJI0KaX Je-
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TEKTUPOBAaHUS TaMMa-U3JTydeHUsI W Ha
TIOJTyTIPOBOAHUKOBBII IETEKTOp OeTa-yac-
TUIl B OJIOKAaX NETEKTHPOBAHUSI a3pO30-
Jieii. BxogHbIMU cuUrHajzamu OJIOKOB [ie-
TEKTUPOBAHUSI adPO30Jeid SBISTIOTCST TaK-
K€ KOMaHJbI YIPAaBICHUS MEXaHW3MOM
TIePEeMOTKHU JIEHTBI, Yepe3 KOTOPYIO Tpo-
KayuBaeTcsl KOHTPOJIUPYEMBIl BO3IYX
1 Ha KOTOPOW OCaXmaeTcsl MbUTb C BO3-
MOXHBIMU PAIUOAKTUBHBIMUA HYKJTUIAMHU.

bnox muranus BHH-371P ciyxur s
obecriedeHus CTaOMIN3NPOBAHHBIM Ha-
npsokenueM +5 B, +12 B, —12 B 6;10k0B
JIETeKTUPOBAHUS U (PYHKIIMOHAIBHBIX y3-
JIOB CUCTeMBbI. BoK mutaHuWsi OCTpOeH
Ha 6aze Tpex BTOPUIHBIX TTpeodpa3oBaTe-
JIell W TEepBUYHOTO CETEBOTO MOIYJIS
MIIC60E ¢ BBIXOZHBIM HAIPSKEHHEM
24 B/2,5 A. Moayau TIOCTpOEHBI IO
TMIPVHIINITY KJIOYEBOTO CTadWIM3aTopa
HATPSDKEHUS] M UMEIOT 3aIIUTY OT KOPOT-
KOTO 3aMBIKaHUs B LIEMU HArPY3KU C aB-
TOMATUIECKUM BOCCTAHOBJICHUEM.

bBnok cuetHblit 16-kaHanbpHbIE BCY-39P
(puc. 9) conepxut 10 TBOMIHO-IECATHY-
HBIX TIEPECUETHBIX CXEM, BBIXOIBI KOTOPBIX
00BEeMUHEHBI TPU TTOMOINM BOCHMMKA-
HaJIBHBIX MYJIBTUILIEKCOPOB  564KII2.
CuuTbIBaHNE HAKOTUIEHHOU MHMOpMAIIT
TIPOU3BOAUTCS TIO CUTHAJIAM TTapaJUTETbHO-
ro mopra AUX mumkpokoHTposuiepa 6020.
[Tpu sTOoM MHMbOPMAIIVS HAKATUTUBAETCS B
3aIMTOMUHAIOIIEM YCTPOICTBE.

B xadecTBe BEIYMCIUTETHHOTO SIAPA YC-
TpOWCTBAa HAaKOIMJIEHUSI U 00paboTKU
YHO-84I1 npuMeHEH MUKPOKOHTPOJIIEP
6020 ¢dupmbr Octagon Systems. Mukpo-
KOHTPOJUIEp YCTONYMB K BO3IEWCTBUIO
KIMMAaTUIeCKUX U MEXaHn4IeCcKnux (hakTo-
pPOB, KOMITAKTeH, UMEET MaJIOe IJIEKTPO-
notpebiieHre. BaXHBIM sBisieTCsS U TO,
YTO OH CONEPKUT JOCTATOYHO MOIIHBIE
BBIXOJHBIE KACKAbI, YTO TTO3BOJISIET MO~
KJTI0YaTh WCTIOTHUTENIbHBIE MEXaHU3MBI
HETIOCPEICTBEHHO K MUKPOKOHTPOJIIEDY,
0e3 IPOMEXYTOYHBIX YCUIIUTENIEH.

LleHTpanbHBIE KOMIIBIOTEP OOECIeUn-
BaeT JOKYMEHTUPOBaHUE U3MEHEHWI pa-
IVUAIMOHHON OOCTAaHOBKM Ha OOBEKTE BO
BpPEMEHHU, IMPOBEIEHUE aBTOMATHU3UPO-
BaHHOI TMPOBEPKM PabOTOCIIOCOOHOCTHU
U3MEPUTETTbHBIX KaHaJlOB, apXUBUPOBA-
HUE HAKOTUIEHHBIX JAHHBIX U TPEIOCTaB-
neHre wHbopmauu onepartopy. LleHT-
PaJIbHBIN KOMITBIOTEP CUCTEMBI I10 UHTEP-
(deiicy RS-485 cBsizaH ¢ ycTpolicTBamu
HaKOIJIeHUsI U 00paboTK1 MH(bOpMALUU
YHO-84I1. B naHHOI1 cucTeMe UCIIOIb3y-
FOTCSI 1Ba YCTPOUCTBA HAKOTUIEHUSI, OTHA-
KO MaKCUMaJIbHOE KOJIMYECTBO YCTPOUCTB
YHO-84I1, noakiouyaeMbIX K LIEHTpaIb-
HOMY KOMITBIOTEPY, MOXET HOCTUTaTh 30.

Ilnata PCL-745B, ycraHoBieHHas
B LIEHTPAJIbHOM KOMITBIOTEPE, UMEET JBa
rmopta uHTepdeiicoB RS-422/485. Kax-
IIBIH TIOPT MTOCTPOEH Ha 6a3e MUKPOCXEMBI
UART tuma 16C550, mmeromeii 0ydep
FIFO pasmepom 16 6GaiiT, 4TO MO3BOJISET
CHM3UTh HATPy3Ky Ha [EHTPAIbHBI TTPO-
LIECCOP U TIPEJOTBPATUTD MOTEPIO TAHHBIX
MpU HECBOEBPEMEHHOI 00paboTKe Tipe-
peiBanuit. [1nata PCL-745B nmeeT rajb-
BaHWYECKYIO W3OJISIIUIO, O0ecreynBalo-
LIYIO 3aIUTY KOMITbIOTEpa OT IMTOBPEXIe-
HUST OITYyXXOAIOMIMMU TOKAMU TIPU OTCYT-
CTBUUM €IVWHOTO KOHTypa 3a3eMJICHUS.
Bri6op Tumna nHTEpdeiica ocyecTBIISIET-
cs TIpU TIOMOIIM Tepexiouateneit. Bro-
poit mopt RS-422/485 mo3Bonser my6iam-
pOBaTh KaHAJIBI CBSI3U, TIPU 3TOM MOHTaXK
pe3epBHOTO KaHaJla CJIeAyeT IPONU3BOANTD
10 TepPPUTOPUATLHO PAa3HECEHHBIM Ka-
OeTbHBIM KOMMYHUKAITUSIM.

LleHTpasibHBI! KOMITBIOTED BBHICTABISIET
curHan <«3AIIPOC» Ha ycTpoiicTBa
YHO-84I1 u 3areM NpUHUMAET OT HUX
HAKOIUIEHHYI0 WH(OpMALUI0 U KOJIbI
kButaHuuii. [Ipu orcyrcTBUM curHajia
«3AITPOC» B TeueHue 30 ceKyHI yCTpOi-
ctBo YHO-84I1 mepexonut B pexkXuM aB-
TOHOMHO# paboThl. [Ipu 3TOM Kaxabie
20 MUHYT coxpaHsieTcsl OmHO (MaKCH-
MaJbHOE) 3HAUEHUE YPOBHS paaualuy 3a
30-ceKyHIHbIE WHTEPBAIbl yCPETHEHUS
o Kaxnoil u3 10 KOHTPOJIMPYEeMBIX TO-
yek. Hakoruienne nHbopmanmm mpous-
BOIUTCS 10 TpEx cyTok. [Ipu BKITIOUeHNMN
KOMITbIOTE€pPA HAKOIUIEHHBbIE HAHHBIE aB-
TOMATUYECKU CUYMTHIBAIOTCSI.

IMporpaMmMHOe obecrieueHrue CUCTEMBI
CO3IaBaJIOCh, MCXOASI U3 HEOOXOOMMOCTH
MpenbsIBICHUSI MUHUMAIbHBIX TpeOoBa-
HUIA K KOMITBIOTEDPY, 1 MOXKET PaboTaTh Kak
nox Windows, Tak u moxg MS-DOS.
Hcnonb3yiorcst 3 0CHOBHBIE TTPOTPAMMBEI.

1. IIporpamma cbopa mHGpOPMAIIUKA OT
OJIOKOB JETEKTUPOBAHUSI, Tlepefayu Ko-
MaH]I YIpaBJIeHUsI U TpueMa KBUTAHLINI
OT OJIOKOB IETEKTUPOBAHUS 3arpyKaeTcst
B O3Y mukpokoHtposuiepa 6020, Bxoasi-
mero B coctaB ycrpoiictBa YHO-84I1.
[Tporpamma obecrieunBaeT TakxKe HaAKOI -
JIEHWEe NaHHBIX 32 TPOE CYTOK TPHU OTCYT-
CTBUU 3alPOCOB OT LEHTPATHHOTO KOM-
nploTepa.

2. [Tporpamma o6MeHa TaHHBIMM MEXITY
LIEHTPATbHBIM KOMITBIOTEPOM U YCTPOICT-
Bamu YHO-84I1 no unTepdeiicy RS-485
COCTOWT U3 IBYX YacCTeii: TiepBast 3arpyxa-
eTCsl B MUKPOKOHTpoJsuiep 6020 ycTpoiicT-
Ba YHO-84I1, BrOpast B LieHTpaJbHBII
KOMITBIOTED U SIBJISIETCST PE3UNEHTHOIA.

3. IIporpamMa 06paboTKu U OTOOpa-
XKeHusi uHdopMamuu  3arpyxaertcs
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Ta6bnuua 2. Mpumep napameTpoe KaHanos bAMI

Ta6nuua 3. Mpumep napametpos KaHanos bJAC

famma-usnyyenmne | A3posonun
Bnok peTektupoBaHus Bnok petekTupoBaHus

Ne 1 2 18 Ne 9 10 19
Tun BAMr-08P | BAMI-08P | BMI-08P Tun BIAC-03M | BAAC-03M BJAC-03M
3aBopcKoit Homep 142 117 153 3aBopcKoil Homep 57 58 59
YyBCTBUTENLHOCTb 6110Ka AieTEKTUPOBAHUA YyBCTBUTENBHOCTL 6/10KA A€TEKTUPOBAHUA 0326 03 03
(nacnoptHoe 3Hauenue Sp [4/(c-MIp)] 9498 9500 9505 (nacnoptHoe 3HaueHue S, [oTHOCHT. eA.]) ¢ ¢ ’
no HyKAuay uesmii-137) =

CobcTBeHHbIi (hOH 6/10Ka AeTeKTUPOBaHUA 0 0 0
Co6CTBeHHBIN (hoH 6N10Ka AeTeKTUPOBaHUA 082 09 1 (nacnoprHoe 3Hauenue Sg [1/c])
(nacnoprHoe 3nauenme S [1/c]) ' ’ 06bEMHbIN pacxop npobbl W [M3/c] 0,00033 0,00033 0,00033
Mopor npeaynpeautensHbiii Py [MKP/u] 60 60 60 Mopor npeaynpeputensHbiit Pp [Br/m3] 10 10 10
Mopor asapuitnbii P, [MKP/u] 120 120 120 Mopor asapuitHblii P, [Bk/m3] 15 15 15

B IIEHTPAJIbHBIN KOMITBIOTEP, TTPOU3BO-
IUT TIpeoOpa3oBaHWE TOJYIEHHOU OT
YHO-84I1 undopMaumum B 3HAYCHUS
¢u3nyecKux BEIUYUH: OOBEMHON aK-
TUBHOCTU 0eTa-aKTUBHBIX a’3pO30Jieid,
MOIITHOCTHY 03Bl TaMMa-U3TyIeHUsS] — U
oToOpaXeHue WX Ha 9KpaHe MOHUTOpPA B
HYXHBIX YYaCTKaX TEeXHOJIOTHMYECKUX
MHeMocxeM. OOHOBIeHEe MHGMOPMAITUT
MPOM3BOAUTCSI Yepe3 KaXIble IBe ce-
kyHnel. [IporpamMmma mpu 3armycke cyu-
THIBAeT IMMACTIOPTHBIE JaHHBIE IO YyBCT-
BUTEJIBHOCTH U COOCTBEHHOMY (OHY
0JIOKOB JIETEeKTUPOBAHUS, a TAKXKe HaH-
HBIE TI0 TIOPOTOBBIM YCTaBKaM, KOTOPbIE

3aHECEeHbl B CHELMANIbHBIA TEKCTOBOM
daiir.

Hacrtpoiika cuctembl  06pabortka
nHbopmauumn

Cucrema ACKPO-3 yKOMITJIEKTOBBIBa-
eTcst GJIOKaMH JIeTeKTUPOBAHUS U3JTyde-
HUIi, aTTeCTOBAaHHBIMUA Ha 3aBOJIE-U3rO-
ToBUTENE. Pe3yasTaThl METPOIOTUYECKON
aTTecTaluu OJIOKOB JAETEKTUPOBAHUSI OT-
paxeHbl B TEXHUUECKUX YCJIOBUSIX U Tac-
rmoprax. B 3TUX TOKyMeHTax yKa3bIBaroT-
Csl TACTIOPTHOE 3HAYEHUE YyBCTBUTEIIb-
HOCTM M TIACTIOPTHOE 3HAa4YeHHe COOCT-
BeHHOTO (poHa.

Hacrpoiika cucteMbl 3aKjo4aeTcst
B 3aHECEHUM TMACMOPTHBIX 3HAYCHU
MapaMeTpoB KaHaloB GJIOKOB JETEKTH-
pOBaHUSI B TEKCTOBOW (haiiyl LeHTpalb-
OTta mnpoluexypa
MPOU3BOIUTCS TEpes 3aMyCKOM CHCTe-

HOIro KOMIIBIOTEpA.

MBI B JKCIUTyaTalyio, a TakXe IOcie
MMOBEPKU WJIM 3aMEHBI OJIOKOB NETEKTH-
poBaHusi. PaGouas mnporpamma mnpu
CBOEM 3amycKe CUMTHIBAET YWCJa U3
aToro ¢aiisia U UCTOIb3YeT UX IJIST BBI-
yucieHuil. [IpuMepsl macmopTHHIX 3HA-
YeHWl TMapaMeTpoOB KaHAJIOB OJIOKOB
NEeTeKTUPOBAHUSI TPUBEJEHBI B TaOJIM-
max 2 u 3.
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0O6paboTKa MHGOPMAILIUK I KaHAJIOB

KOHTPOJISI TaMMa-M3JTy9eHUsI TPOU3BO-

JIATCSI TIO CIIeAyIoIMM hopMymam:

e CKOPOCTH CUeTa UMITYJICOB
n=(N/T)~ Sp [1/e],
rae T — BpeMsi HAKOIUIEHUS UMITYJTh-
COB OT 0JI0Ka JeTEKTUPOBAHUS TAHHOTO
KaHana [c],

N — 4ucno noctynusiiux 3a Bpemst T
HWMITYJTECOB,

Sy — cobcTBeHHBIH (HOH OaHHOTO 6J10-
Ka IeTeKTupoBaHus [1/c];

o UyBCTBUTEIHHOCTHh OJIOKA JETEKTHPO-

BaHUSI B WMMITyJbcax B CEKYHIy Ha
1 peHTreH B uac
§54=0,00876 S}, [4/cP],
e Sp [4/c'MIp] — nmacmoprHoe 3Have-
HHE YYBCTBUTEIHLHOCTU OJIOKOB JETEK-
TUPOBAHUS (YUCIIO WMITYJICOB B Ce-
KYHy TP MOIIHOCTHU MO03bI | Muum-
rpeii B 4ac 1o U30Tomy 1e3nii-137);

o MOIIHOCTH SKCTIO3UIITMOHHON 1035l
Py=n/Sy [P/4];

e MOIITHOCTb 3()(EeKTUBHOI TO3bI
Py=0,00917 n/Sy [3B/4l;

o MOIITHOCTb MTOTJIONIEHHON O3B
P, =0,00876 n/Sy [Ip/4].
0O6paboTKa MHGOPMALIUK I KaHAJIOB

KOHTPOJISI a3p030Jieil TPOU3BOAUTCS TI0

crenyommM Gopmymam:

e CKOPOCTH CU€Ta UMITYJIbCOB /1 — aHAJIO-
TMYHO KaHaJIaM KOHTPOJISI TaMMa-U3JTy-
YEHUS,;

o TEKyIasi aKTUBHOCTD (DIIIBTPA B KOJIH-
YyecTBe OeTa-4acTUIl B CEKYHITY
Ap=nS, [1/c],
rae S, — MacIopTHOE 3HAYEHUE TyBCT-
BUTENILHOCTU OJIOKA JeTeKTUPOBAHMUS
MIPY PeTUCTPALlY BHEITHETO U3JTyde-
HUs B yrIy 2T 06pa3ioBOTO UCTOY-
HUKa C HyKIWAaMu CTpoHIui-90 —
utTpuii-90 B OTHOCUTENBHBIX EUHU-
max (Y4McIo 3aperucTPUPOBAHHBIX
YaCTHI[/9UCIO0 WCITYIIEeHHBIX Yac-
THIL);

e O0OBEMHASI aKTUBHOCTH adpO30JIeil TI0
OeTa-u3JIy4eHUuo
0p=Ap/(260 W Tp) [br/m3],
rae Tp — BpeMsl OKCIIO3ULMU (ITPOKay-
K1) GuUIsTpa, TO €CTh BpeMsl B yacax,
MpoIIIe/Iiee OT MOMEHTa TMEPEeMOTKHU
Kanpa GuiIbTpyIomieit JIeHTH,

W — 00BEMHBIN pacxod ITPoOHI B M3/c,
TO €CTh KOJIMYECTBO KyOMYECKUX MET-
pPOB KOHTPOJIMPYEMOTO BO3IyXa, MPO-
KaunBaeMoro uepe3 QUIBTP B CEKyHIY
(tumtoBoe 3Hauenue 0,00033 m3/c, To
ecTb 20 TUTPOB B MUHYTY).

VYmpaBneHue cucteMoll (BKIIOUYEHUE

OJIEHKEpOB C KOHTPOJHHBIMU DPaauoaK-

TUBHBIMM WCTOYHWKAMU, BKIIOUYEHUE

JIEHTOTIPOTSIKHBIX MEXaHM3MOB) TIPOU3-

BOOUTCA C IMOMOULIbBIO KJIaBUATypPhbl LICHT-
PajJbHOTO KOMIIBIOTEPA.

SAKAIOUYEHME

Co3znaHne aBTOMaTU3UPOBAHHON CHCTe-
MBI KOHTPOJIST paIuaIlMOHHON 00CTAaHOBKY
Ha COBPEMEHHOI 2JIEMEHTHOI1 6a3e To3Bo-
JINJIO TIOBBICUTH HANEXHOCTb CUCTEMBI
U CHU3WTH €€ CTOMMOCTb 3a CUET ITPUMeHe-
HWSI YHUBEPCAITBHBIX cpencTB. Crienmdud-
HBIE 331a91 PAJUAIIIOHHOTO KOHTPOJIS Te-
Mepb B OCHOBHOM DEIIAOTCs MPOTpaMM-
HBIMU CPENICTBAMU U HE TPeOyIOT CIIel-
TBHON pa3pabOTKM YHUKATBHBIX TEXHU-
yecKuX cpencTB. Tak, 1o CpaBHEHUIO C BBI-
MyCKAaeMOW CEpUMHO AHAJOTUYHOW I10
GyHKIIMSIM IecATUKAHAIBHON CTaHIMEH
cOopa TaHHBIX PATUAIIMOHHOTO KOHTPOJISI
cronmoctb YHO-84I1 cHikeHa B 2,5 pasza.

Pazpabotka u BHenpenne ACKPO Ha
TOJIOBHOM TEXHOJIOTMYECKOM KOMIUIEKCE
OTBEYAET COBPEMEHHBIM TPeOOBAHUSAM K
OpraHu3aly PagvaMOHHOTO KOHTPOJISI
Ha MPEATPUATUASIX AaTOMHOMN SHEPTETUKH 1
TIPOMBITIUIEHHOCTH.

Pa6ora ACKPO B cocraBe KoMIuiekca
1Mo repepaboTKe W YTWIM3AUWU MeTall-
JIMYECKUX PATUOAKTUBHBIX OTXOHOB 103~
BOJISIET OTMEPATUBHO KOHTPOJIMPOBATH
paguanMoHHYI0O OOCTaHOBKY, BOBpEMS

MMPUHUMATh HEOOXONWMBIE pelleHuUs,
TeM CaMbIM TIPAKTUYECKU OOECIeYUTh
OeszomacHyo pabory komruiekca. [lpu
3aTpaTax Ha CUCTEMY paaualMoOHHOTO
KOHTPOJISI B TOJIM TIPOIIEHTA OT OOIIeit
CTOMMOCTH OO0BEKTa 0e30TacHOCThb IO-
CJIeHeTOo ISl OOCTYXMBAIOIIETO TIePCOo-
HaJla ¥ OKpyXKalollell cpeabl BO3pacTaeT
B HECKOJIBKO Pas.

Asmopbt  evipaxcarom 6aazodapHocmy
H. Poiucosy, JI. Dedsesy, B. Jlanuuny
u M. Hcaesy 3a akmuenyo nomoup 6 pa-
oome, memponoeam H. Muvicesy, IO. Koc-
moinesoll, a makoice cozdamensim 010K08
demexmuposanus 0. 3aimansony, B. An-
monogy, J. ®epmmany, H. Comnukxosy. ®

JIMTEPATYPA

1. AnmapaTypa KOHTPOJIsI paaudaioH-
Ho#l GezomacHoctu ADC ¢ BBOP un
PBMK/ B.C. 2Kepnos, }0.E. 3anman3oH,
B.A. INapsiies u ap.; [ox pen. B.B. Mar-
BeeBa. — M.: DHeproatomm3aar, 1987.

ABTOpPBI — COTPYAHUKMU
Munaroma PP, 3A0 «IkomeT-C»
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