IF'aasa 10

IMOKAPHBIN HA/I30P 3A ITPON3BO/JCTBEHHOM
ABTOMATHUKOU

10.1. CocTaB npoekTa aBTOMATH3AUHN

[TpoexT aBTOMAaTH3alMK SIBIISIETCA YaCThIO MPOEKTA MPOMBIILIEHHOTO TPe-
npusATys. OCHOBOM NPOEKTUPOBAHUSA aBTOMATH3ALMU TEXHOJIOTMYECKOTO ITpoLiecca
ABJISIETCSA Pa3padOTKa MPOEKTHON TOKYMEHTAIMH, 00ECIEeUnBAIOIIeH pelIeHUE 3a-
Jla4 aBTOMAaTHU3allui, KOMIUIEKTOBAHUE CPEICTB ABTOMATU3AllMY, ONPEIICICHUE 3a-
Tpat, HEOOXOAUMBIX JJI peau3aluy MPOEKTa, B TOM YUCIIE CTOUMOCTU 000pY10-
BaHMSI, MATEPUAJIOB U MOHTaXka, a TAKXKE OMNPEICICHUE TEXHUKO-DKOHOMUYECKUX
MOKa3aTesied OT BHEAPEHHUSI PUHATHIX PELICHUN.

Pa3paboTka mpoekTa aBTOMAaTH3aIlMM MTPOU3BOJUTCS HA OCHOBAHUM 3aJaHUS
Ha MPOEKTUPOBAHUE, COACPIKAILETO JaHHBIE O COCTaBE MPOEKTUPYEMOI0 OOBEKTA,
OMKMCAHUE W OCHOBHBIE XaPAKTEPUCTHUKHU TEXHOJIOTMYECKUX YCTAHOBOK W arpera-
TOB, TPEOOBAHUS K MPUHATON CTPYKTYpE YIpaBieHUs 00bEKTOM, KOHTPOJIHUPYEMBIE
U pEryJHpyeMble BEIHYHMHBI, (YHKIIMOHAIbHBIC IMPH3HAKA MPUOOpPoB (OTCUeT,
CHTHAJIM3AlMs, 3alUCh, MHTCTPHPOBAHKE), & TAKXKE IMEpedyeHb TUCTAHIIMOHHOTO
YOPaBIISIEMOT0 CUJIOBOTO OOOPYAOBaHUS U 3JIEKTPONPUBOJOB C YKa3aHUEM ITyHK-
TOB YNPABJICHUS, UX PACIIOJIOKEHUS U B3aUMOCBS3H.

Hcxoanbie JaHHbBIE K 33JaHUIO HA TPOCKTUPOBAHUE JIOJIKHBI COJIEPKATh!

TEXHOJIOTMYECKHE CXEMbl C TPyOOIPOBOAHBIMU KOMMYHUKAIUAMU C yKa3a-
HUEM UX JIUAMETPOB,;

YepTEeKHU MPOU3BOJICTBEHHBIX MOMEIICHUN C PacHoOOKEHUEM TEXHOJOTHUYe-
CKOro 000pyI0BaHUsI, TPYOOIPOBOIHBIX KOMMYHHUKAIIUI U PEKOMEHTYEMbIX MECT
PacIoNIOKEHUS IUTOB U MyJIbTOB, TUIAHBI U Pa3pe3bl;

YepTEeKH TEXHOJOTMYECKOro 000pyAOBaHMsI, Ha KOTOPBIX MpeycMaTpUBAET-
Csl yCTAaHOBKA CPEJICTB aBTOMAaTHU3alIUY;

CXEMBI 3JIEKTPOCHAOKEHUS] TIEPEMEHHOT0 U MOCTOSIHHOTO TOKa C yKa3aHUEM
HaANpsHKEHUs U GUACPOB 171l MUTAHUS CUCTEM aBTOMATU3AlINN;

AIIEKTPUYECKUE CXEMBI ITPUBOJIOB,;

CXEMBbI BO3/1yXO- U BOJOCHA0XKEHHUS C YKa3aHUEM JIaBJICHUS] U TEMIIEPATYPBhl.

B cooTBeTCTBUU ¢ HOPMATUBHBIMU TPEOOBAHUSMHU MPOEKTUPOBAHUE aBTOMA-
TU3aLIMU BBITMOIHSIETCS B JIBE CTAJIUU:

1. TIpoexkr.

2. Pabouast TOKyMeHTAITHIS.

Hacrtaguu "llpoekT" pa3pabaThiBacTCsl TOKyMEHTalMs, B KOTOPOU Ja-
Hbl OCHOBHBIE PEILIEHUSI TI0 aBTOMAaTU3alluu O0BEKTa, CMETHAsE CTOMMOCTh 000py-
JIOBAHUS U MOHTaXHBIX paboT, a TaKKe TEXHUKO-PKOHOMUYECKHE MTOKA3aTeNH, Mo-
Jy4yaemble B pe3yibTaTe BHEAPEHUs 3TuUX pemieHuil. B craguto "Ilpoekt” BXOAAT
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CTPYKTYPHBIE CXEMbI YIPaBJICHHS MPOSKTUPYEMbIM OOBEKTOM U B3aUMOCBS3b Me-
Iy MyHKTaMU KOHTPOJISL M YIPaBJICHHUSI, a Takke (PYHKIIMOHATIBHBIE CXEMbI aBTO-
MaTH3allMUd ¥ YEPTEKU PACIIONIOKEHUS IUTOBBIX M IMYJBTOB Ha IUJIAaHE OOBEKTA,
3asiBOYHBIEC BEJJOMOCTH U CMETHO-(DMHAHCOBBIN pacueT, MOSICHUTEIIbHBIE 3aITUCKU.

Ha ctanuu "PaGouas ngokyMmeHTamus' pa3pabaThiBaeTCs IOKY-
MEHTAIMs], B KOTOPOW YTOYHEHBI U JIETAIIM3UPOBAHBI MPUHSATHIE B MPOCKTHOM 3a-
JAHUU pElIeHUs] B 00beMe, TO3BOJIAIONIEM MPOU3BECTH 3aKa3 000PYJOBaHUS U Ma-
TEpUAJIOB, a TaKkKe 00ECIIEUMBAIOIIEM BBITTOJIHEHUE MOHTAXXHBIX pa0doT. B craauio
"Paboyast JOKyMEHTalMsl BXOJAT CTPYKTYPHBIE CXEMbl yYHPABICHUSI, IPUHIIUIIN-
aJTbHBIC CXEMbI aBTOMATH3AIlUH, MPUHITUIHAIBHbIC (3JICMEHTHBIC) DJICKTPUUCCKHEC
CXEMBbI PEryJMpOBaHUsA, YIpPaBICHUS, OJOKUPOBOK, 3AIUTHI M CHUTHAIM3AINH,
MPUHIIMIAATIbHBIE TTHEBMATHUECKUE CXEMbl aBTOMAaTHU3allMH, MPUHIUIHAILHBIC
CXEMBI AJIEKTPO- U MTHEBMOMUTAHUS, OOIINE BUJBI IIIUTOB U MYJIBTOB, YEPTEIKU UX
YCTAaHOBKM U MOHTAQ)KHBIE CXEMBbI, & TaKX€ YepPTEeKU BBOJOB LIUTOB U IYJHTOB,
AIIEKTPUUYECKUX MTPOBOJIOK, TPYOHBIX Tpacc, MOSCHUTENbHAS 3alliCKa CO CHeudu-
Kalyen npubopoB, CPEJICTB aBTOMATUKH U JAPYroro 000pyA0BaHMsI, CBOJHbBIE Ta0-
JUIBl UCXOHBIX JAHHBIX, MOIYYaeMbIX B PE3YJIbTaTe PACUETOB, U MEPEUYCHb HOP-
MaTUBHO—TEXHUYECKON JOKYMEHTAIlMM Ha YCTAaHOBKY ammapaTypsl. JlomyckaeTcs
MPOCKTUPOBAHNE aBTOMATHKH B OJHY cTaauio 'Pabounii mpoekt” (mpoekT coBme-
IICH ¢ PadOYNMH YEPTEIKAMH).

B cocTaB mpoekTa 1o aBroMaTu3aii BXOAAT NOSCHUTEIbHAs 3alrcKa U rpa-
(uyeckas 4acTh.

OCHOBHBIE YaCTH MOSICHUTEIbHOM 3aIIUCKH !

OOuas yactb. CoOHepKUT NepeyeHb MATEPUATIOB U JOKYMEHTOB, Ha OC-
HOBaHMHM KOTOPBIX pa3pabOTaH TEXHUYECKUH MpoeKT (IoroBop, IUIaH, IpPUKa3,
TEXHHUUYECKOE 33J]JaHHE C UCXOTHBIMHU JaHHBIMH, TIPOTOKOJIBI COTIACOBAHUI U JIp. ).

XapakTepucTtuka o0bexkTa aBTOoOMaTu3auuu. CoOepKUT KpaTKoe
OINHCAHUE TEXHOJIOTMYECKOIro IMpOIecCa U OCHOBHBIE XapaKTEPUCTUKU TMPOCKTH-
pyeMoro o0Obekra. [IpuBogumbie 3/1ech JaHHBIC, KaK MPABUIIO, JOCTATOYHBI IS
OIpe/ieJIeHUs] 0COOEHHOCTEN caMoro 00bEeKTa, KOHTPOJIUPYEMbBIX U PETYIUPYEMbIX
Cpell C TOYKHU 3pEHUS MOXKapo- U B3PHIBO3AILUTHI, MOATOTOBICHHOCTH O0BEKTa K
apromaTuzaiuu. Eciu HeoOxonumo, To crneruanuctbl ['TIC mpoBoasT aHanu3 Ha
B3pPBIBO- U TOXAPOOMACHOCTh TEXHOJOTMYECKHI MPOILeCC U TEXHOJIOTMYECKOE
000pyI0BaHUE, YTO BAXKHO JJIs1 0OOCHOBAHUS PUHATOTO YPOBHS aBTOMATH3AIUH.

OCHOBHBIE peHmEeHHSs aBTOMAaTHU3alUU TEXHOJOTHUYECKOTO
npounecca. Batoil yactu onucansl 1 000CHOBAHBI PUHSATHIE IPOEKTHBIE pelie-
HUSl TI0O CUCTEMaM KOHTPOJI, aBTOMATHYECKOIO PEryJUpOBaHUs, aBapUUHBIX 3a-
UT, OJIOKUPOBOK M CHUTHAIIM3ALMU. 37IECh K€ JAIOTCS MOSICHEHUS 10 MPUHSATOM
CTPYKTYpE YIPaBIEHUSI TEXHOJOTMYECKUM IPOILIECCOM C YKAa3aHUEM €€ HUepapXu-
YEeCKOro0 MOCTPOCHHUS, MECT PACIOJIOKEHHUSI IIUTOB PA3IMYHOIO HA3HAYEHUs, IO-
CTOB KOHTPOJIS U YIPABIEHUS], UX B3aUMOCBSI3H.
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MaTtepualbHO-TEXHUUYECKUE CpeJACTBAa AaBTOMATHU3AIlUU.
Conepxxat 000cHOBaHUE BbIOOpa MPUOOPOB U CPEJICTB C YUETOM YCIOBUM HX JKC-
TUTyaTaliy, METPOJIOTMUSCKUX JTAHHBIX, OBICTPOJCHCTBUS (MHEPIIMOHHOCTH), Ha-
JEKHOCTH, SKOHOMUYHOCTH, BO3MOKHOCTH CO3JaHMs CIY>KObI AKCIUTyaTalluu U
PEMOHTA CPEJICTB aBTOMATH3AIUH. 3]IECh )K€ OOOCHOBBIBAIOT BUJIbI U TUIIBI IPUME-
HEHHBIX [IUTOB U MYJITOB, U3JaralTcs TpeOOBaHUs K HECTAHIAPTHOMY 000pYI0-
BaHUIO, HEOOXOUMOMY JIJIsl aBTOMATHU3ALINH.

ObOecneuyeHue 3HEpropecypcaMu U BHIIOJIHEHUE TpeOOBaHUH, CBSI-
3aHHBIX C CUCTEMOW aBTOMAaTHYECKOrO YIMpPaBJICHHs. JTa YacCTh COJIEPKUT TAKKE
CBEJICHUA MO OOECMEYEHHIO CHUCTEM AaBTOMATHU3AlMM HCTOYHMKAMHM TUTAHUS, a
TaK)Ke MEepPEUYCHb 33aJ]aHUN Ha CTPOUTENIbHBIE CAHTEXHUYECKUE U JPyrue padoThl,
BbI3BaHHBIC aBTOMAaTHU3aIMel 00BEKTA.

HaydyHo-uccianegoBaTeabCKUe, ONBITHO-KOHCTPYKTOPCKUE
U DKCHEpPUMEHTAaNbHbIEe PabOTHI. 3MeCh NEPEUUCISAIOT PaObOThI, KOTOPHIE
HEOOXOJMMO TIPOBECTU B CBSA3U C Ppa3pabOTKON HOBBIX CHUCTEM aBTOMATHU3AIUU
TEXHOJIOTMYECKOro MpoIecca U B COOTBETCTBUU C MPHUHATHIMU MPOEKTHBIMU pe-
HICHUSIMHU.

Yka3zaHus no NOATOTOBKE K peainui3aluu npoekrta. B sron
YacTy MOKa3aHO, B KAKOM MOPSAIKE OOBEKT KOMILIEKTYETCS 3allPOCKTUPOBAHHBIMU
npuOopaMu, CpeICTBAMHM aBTOMATH3aIUK, IIUTAMH U IMyJIbTaMH, a TAaK:Ke HE00XO-
JTUMBIMU MaTepHUaIaMH.

TeXHUKO-PKOHOMUYECKOE 00OCHOBAaHHE U CMETHAas CTOHU-
MOCTh KAaNMUTAaNbHBIX 3aTpat. B 3Toil yacTu NpuBOAST NaHHBIE IO TEXHU-
KO-DKOHOMHUYECKOM 3(PPEKTUBHOCTH, SIKOHOMUUYECKOU I1€JIECO00PA3HOCTH KaInuTa-
JIOBJIO’KEHUM B aBTOMATU3AIIMIO, O CPOKAX OKYaeMOCTH 3aTparT U T.II.

I'padpuueckast yacTp pabounx yeprexe win padovero MpoeKTa COACPHKUT
CJIeIyIOLIEE:

CXEMBbI B3aUMOCBSI3U MEXKIY MYHKTAMH KOHTPOJISI U YIPaBICHUS;

(yHKIIMOHAJIbHBIE CXEMbl aBTOMATHU3AIINH;

MPUHILIUNHAATIEHBIC AJIEKTPUUYECKUE, TUAPABIUYECKIE U ITHEBMAaTUYECKUE CXe-
Mbl aBTOMAaTUYECKOTO YMNPABICHUS, PEryJIUPOBaHNUs, aBAPUITHON 3alUThI, OJIOKU-
POBOK M CUTHAIU3AIUY;

MPUHIIUTHAATBHBIC YJIEKTPUYECKUE CXEMBI TUTAHUS;

oO1IMe BUIBI IIUTOB U MyJIETOB,;

MOHTaKHbIE CXEMBbI IIIUTOB U MYJIbTOB;

CXEMbI BHEUIHUX JIEKTPUUECKUX U TPYOHBIX MPOBOJOK C MAapKUPOBKOM MpoO-
BOJIOB Y Pa3BOJIKOM YKWJT;

MOHTQ)KHBIE YEPTEKH IICKTPHUCCKHX W TPYOHBIX IPOBOMOK (YSPTEIKU
Tpacc);

YepTeKH YCTAaHOBKU ammapaTypbl, BCIIOMOTATEIbHBIX YCTPOMCTB, IIUTOB U
MyJIGTOB,;
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YepTEeKH HETUTIOBBIX JIEMEHTOB, KOHCTPYKIIMI U HECTAHIAPTHOTO 000PYI0-
BAHMSL.

10.2. Buasl cxeM aBTOMATH3ALMHA

Cxembl aBTOMATH3ALMK TOJPA3ACNSIOTCS HAa CTPYKTYpHbIE, (PYHKIIMOHATb-
HbI€, TPUHLIMUIUAIBHBIE JJICKTPUYECKUE, MPUHIMIUAIBHBIE ITHEBMATHYECKUE,
MPUHIMUITMAIBHBIE 3JIEKTPUYECKUE CXEMBbI MTUTAHUS, PUHIUINAIBHBIE THEBMATH-
YECKUE CXEMbI TUTAHMUS.

CTpyKTypHBIE CXeMbl YIIPABJICHUS ONPEICISIOT B MPUHIUINAIBHOM BHUJIE
CUCTEMBI KOHTPOJIS YIPABIICHUS, T.€. YCTAaHABIMBAIOT CBSI3U MEKIy BCEMU IIUTA-
MH ¥ TIYHKTaMH YIpaBJIeHHs (arperaTHbIMH, TPYIIOBBIMH, IIEHTPAILHBIMH, JHC-
METYSPCKUMH U T.11.), OIIEPATUBHBIMU ITOCTAMH OCHOBHBIX TPYITI TEXHOJIOTHUECKO-
ro o0OpyIOBaHUS U TMOKA3bIBAIOT AJMUHUCTPATUBHO-TEXHUYECKYIO CYIIIHOCTb
HEHTPATU30BAHHOTO YIPABIECHUS OOBEKTOM.

Haunbonee pannoHaabHOM CXEMOM aBTOMATHYECKOTO YIIPABJICHUS CUUTACTCS
TpEXCTyIEHYaTasl.

Ha mepBOW CTymeHHU CXe€MBl pacIoyiaraloTcs pa3JinuHble aBTOMa-
TUYECKHUE YCTPOICTBA, YIPABISIONINE PAOOTON OTJAEIbHBIX MAIIMH U aIllapaToB.

Ha BTOpOW CTymeHH CXeMBbl HaXOUATCA YCTPOMCTBA U CHCTEMBI,
o0OecrieunBaroIfe IEHTPAIM30BAaHHOE YIIPABJICHUE B MaciiTade MPOU3BOJICTBEH-
HOT'O IpoLecca.

Ha TpeTbell cTynmeHHU CXeMBbl PacloyiaraloTcsi CUCTEMBbI, 00Oecreyu-
BAIOIINME [ICHTPATU30BAHHOE U ONEPATUBHOE YIPABJICHHUE MPEAIPUITUEM B LIETIOM.

CTpyKTypHBIE CXEMBI pa3padaThIBAIOTCA HA OCHOBAHUU 3a/1aHUs, U3YUCHUS
MPOEKTUPYEMOTO 00BEKTA M MPUHUMAEMBIX PEIICHUH JJIs TOCIeNYIONIeH ux ae-
TAJIA3alUU. JTOT MPOCKTHBIM Marepuan SBISETCS NPUHUUMHAIBHOW OCHOBOU
JUTSl TPOCKTUPOBAHUS CUCTEMbI aBTOMATHU3allUU TAHHOTO OOBEKTA.

B o6miem ciydae CTpyKTypHBIE CXEMbl YIIPaBICHUS COJEPKAT JIMHUU TEX-
HOJIOTUYECKHUX MOTOKOB, YCIOBHBIE U300paKeHUsI LIEXOB MPOCKTUPYEMOTO 00b-
€KTa C pa3/ICJICHUEM Ha OTJACJICHUSA, YYACTKH, arperaTbl WIHA TPYIIBI TEXHOJO-
TMYECKOro 00OpyAOBaHUs, YCIOBHBIE M300PAKEHUS! IIMTOB U IYHKTOB YIIpPaB-
JICHUS, YCIOBHBIE N300paKEHUSI BCIIOMOTATENbHBIX CIYXKO 00bEKTa, JIMHUU CBSI-
3U ONEPATUBHOTO KOHTPOJIS U YIIPABIICHUA.

Takum 00pa3oMm, 0ObEKT aBTOMATU3ALMKU COCTOUT U3 HECKOJBKUX CBSI3aH-
HBIX JIPYT C APYrOM YYacTKOB yMNpaBJCHUSA. YYAaCTKU YNPABICHUS MOTYT OBITh
MPEJICTABJIEHBI B BUAE OTACIBHBIX YCTAHOBOK, arperatoB W T.J. WIK B BUJIE JIO-
KaJIbHBIX KAHAJIOB YNPABJIEHHUS OTIEIIBHBIMU MTApAMETPAMH OJTHUX U TEX XKE yC-
TaHOBOK, arperaToB W T.lI. B CBOIO ouepenb, CHCTEMA yIPABICHUS, B 3aBUCUMO-
CTU OT BaXXHOCTU PETYJIUPYEMBIX MapaMeTpoB, JOKHA oOecneurBaTh pa3HbIe
YPOBHM yTpaBieHUs: 00ObEKTOM aBTOMAaTH3alllM, T.€. JOJDKHA COCTOSITh W3 He-
CKOJIBKAX ITYHKTOB YTIPABJICHHS, B TOW WJIM WHOW CTENEHU B3aMMOCBA3aHHBIX
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apyr ¢ apyroM. CTpyKTypbl YINpaBlIeHHs OOBEKTaMH aBTOMATH3allMUd MOTYT
OBITh OJTHOYPOBHEBBIMH IIEHTPATIU30BAHHBIMH, OJHOYPOBHEBBIMH JICLICHTPAJIU-
30BaHHBIMM M MHOTOYPOBHEBBIMU. OJIHOYPOBHEBBIE CHCTEMBI YIIPABIICHUS, B
KOTOPBIX yIIPaBJIECHUE 0OBEKTOB OCYIIECTBISECTCS C OJIHOTO MYHKTA yIPaBICHUS,
Ha3bIBAKOTCS YeHmpanuzoeannvimu. OJHOYPOBHEBBIE CHUCTEMBI, B KOTOPBIX OT-
JIEbHBIE YaCTH CJIIOKHOTO 00BEKTA YIPABIISIIOTCS U3 CAMOCTOSATENIbHBIX TYHKTOB
YIPABJICHHUS, HA3BIBAKOTCS OeyeHmpaiu308aHHbIMU.

DYHKIHUOHAJbHbIE CXEMbI SIBISIIOTCS OCHOBHBIMHM YEpPTEKAMU IPOEKTA,
ONPEACISAIONIMMH MPUHATBIA NPUHLOHUIT MOCTPOCHUS CHUCTEM ABTOMATUYECKOTO
KOHTPOJISI ¥ YNPaBJICHUSI 00BbEKTOM, a TaK:Ke 3alPOCKTUPOBAHHBIA YPOBEHb aB-
ToMaTtu3zanuu. CXeMbl ABIISIOTCSI OCHOBAHUEM ISl BBINIOJIHEHUS OCTAIbHBIX Yep-
TEXKeW MpOeKTa, a TaKkKe JUIsl COCTaBIICHUS Crelu(UKallii CPEeICTB aBTOMATH-
3anuu. Ha cxeme yclloBHO HM300pa)karoTcsl TEXHOJIOIMYECKOEe O00OpYyHOBaHHE,
KOMMYHHKAIINHU, OPTaHbl YIIPABJICHHUS, CPEACTBA aBTOMATU3ALUH, JJIEKTpOarna-
parypa, a TaKke COCITMHUTEIIbHBIC JINHUU CBSI3U MEXKIY HUMU.

N300paxenue arperaToB Ha CXeMe JOJDKHO MPUOIM3UTENIBHO COOTBETCT-
BOBATh UX JEHUCTBUTEIBHON KOH(DUTYpaluu UK MPUHSATHIM YCIOBHBIM 0003Ha-
YEHUSM U CXEMaTUYECKUM H300paxeHusM. KOMMYHHMKAIUU TEXHOJIOTUYECKUX
TpyOONpOBOAOB, ra30lpPOBOIOB, BOJONPOBOAOB, NAPONPOBOJOB U T.I. MOKa3bI-
BAIOTCSl YCIIOBHBIMU 0003HAYEHUSAMM.

Ha cxeme yciioBHO M300pakaroTcs BCe Cpe/ICTBa aBTOMATHU3alIUU, 3alpPOEK-
TUPOBAHHbBIC JJISI OCHAIEHUS MPOEKTUPYEMOIr0 OOBEKTa, 32 UCKIIOYCHUEM am-
napatrypbl © YCTPOWCTB BCIIOMOTATEIBHOTO Ha3HA4YeHHS ((DHUIBTPOB M PEAYKTO-
POB BO31yXa, COCAUHUTEIBHBIX KOPOOOK, NCTOYHHUKOB MMUTAHUS U T.II.).

[TpreMHBIC U OTOOPHBIC YCTPONCTBA, TEPMOMETPHI (KHJIKOCTHBIC, TEPMO-
0aJUTOHBI MaHOMETPUYECKUX TEPMOMETPOB M T.II.), TEPMOMETPHI COMPOTHUBIIC-
HUS, TEPMONAphl, U3MEPUTENIbHBIE qUuadparMbl, pacXoAOMepPbl OCTOSIHHOTO Tie-
pernana, CYETUNKU U JPYTHE CPEICTBA ABTOMATU3ALlMA MECTHOTO MOHTa)ka Io-
Ka3bIBAIOTCSl HEMOCPEJCTBEHHO HA M300paXKEHUSAX TEXHOJOTMYECKUX KOMMYHH-
Kalui uin o00py/I0BaHUSI B COOTBETCTBUU C UX PACTIOIOKEHUEM.

Perynupyromme oprasbl, SBISIOIIUAECS 3JIEMEHTAMH 3alpPOCKTUPOBAHHOU
CUCTEMbl aBTOMAaTHU3AIMH, a TAKXKE 3alopHas apMarypa, HeoOXxoaumas AJis Ofl-
peleneHus: OTHOCUTENIBHOIO PACMHOJIOKEHUS OTOOPHBIX YCTPOMCTB, MOKa3bIBa-
I0TCSI HA U300paKEHUAX TEXHOJIOTHYECKUX KOMMYHUKAIUH.

JIns onpeneneHus Ha NPUHLUNUAIBHOW CXE€ME MPUHATOW OpraHu3aluu
KOHTPOJISI U YIIPABIICHUS] 00BEKTOM YCIIOBHO OTOOpaXkaroT MecTa YCTaHOBKH afl-
napaTypbl, BbIIEISAS IPU ITOM MECTHbIE MPUOOPHI, MECTHBIE IIUTHI YIIPaBICHUS,
arperaTHel€ MIHUThI, HEHTPAIbHBIE IIUTHI, TUCOECTYCPCKUNA IIUT WIM MYJbT, Ma-
IIMHBI HEHTPAIU30BAHHOTO KOHTPOJIS, YIPABISIONINE MAIIUHBI U T.II.
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OYHKIMOHAIIbHBIE CXEMbl AaBTOMATH3AIlMM BBIMOIHSAIOTCS Ha CTaausiX
"IIpoext"” u "Pabouas mokyMeHTanus' [Jis TEXHOJOTMYECKUX MPOIECCOB, pa3-
JUYHBIX MO CIIOKHOCTH, 00OPYAOBAHUIO U T.[., IO3TOMY CXEMbI BBITOJIHSIOT C
YIPOILEHHBIM U KOMOMHUPOBAHHBIM U300paXKEHUEM CPECTB aBTOMATU3AIINH.

Ha ctaguu "lIpoekt" 1enecooO0pa3Ho BBIMOJIHEHUE CXEMbI C YIPOIIEHHBIM
M300paXE€HUEM CPEICTB aBTOMATHU3AIlUH, T MOKA3bIBAIOTCS: MEPBUYHBIC TTPU-
OOpBI, IPUEMHBIE U OTOOPHBIE YCTPOMCTBA, PEryJIUPYIOLIUE OpPraHbl, UCIOJIHU-
TEJbHbIE MEXaHU3Mbl U HU300paKEHUS H3MEPUTEIbHBIX WU PETyIUPYIOIIUX
npubopoB. Ha cxemax He MoOKa3bIBAIOTCS: AATUMKH, YCUIIUTENH, ITpeoOpa3oBa-
TENH, 3aJ]aTYUKU U TOJI0OHBIE UM JJIEMEHTHI, BXOJAIINE B KOMIUJIEKT CPEJCTB
aBTOMAaTU3AIUU.

Ha craguu "Pabouast nokyMeHTanus" 1enecoo0pa3Ho BHIIOJIHEHUE CXEM C
KOMOMHUPOBAHHBIM U300paK€HUEM CPEJICTB aBTOMATU3AIluH, T/I€ BCE CPE/ICTBA
aBTOMAaTHU3allUU MPEJICTABIICHBI B Pa3BEPHYTOM U300PaKEHUU.

VYcraHOBIIEHBI Takke JBa croco0a MOCTPOEHUS YCIOBHBIX O0O03HAUYCHUM:
VOPOILIEHHBIA U pa3BepHYThIA. s ynpowennoco cnocoba nocmpoenusi 10cTa-
TOYHO OCHOBHBIX YCIIOBHBIX 0003HaYeHWH, MpuBeaeHHBIX B Taba. 10.1. Pazgep-
HYmMblil CHOCOO NOCMPOeHUsl YCIIOBHBIX TpaduyecKuX 0003HAUYCHUI MOXKET ObIThH
BBITMIOJTHCH IMyTeM KOMOWHHUPOBAHHOTO NMPHUMEHEHHUs OCHOBHBIX (Tadm. 10.2) u
nonomHuTeNbHBIX (Tabm. 10.3 u 10.4) o6o3navuenuid. CiioXKHBIE MPUOOPHI, BHI-
MOJIHSIONINE HECKOJbKO (DYHKIMH, MOMyCcKaeTcsi 0003HAYaTh HECKOJIbKUMU OK-
PYKHOCTSIMH, IPUMBIKAIOIIUMU APYT K Ipyry. MeToauka nocTpoeHus rpaduye-
CKHMX YCIIOBHBIX 0003HAUEHUM JJIsI YIPOIIEHHOTO U Pa3BEPHYTOTO CIIOCOOOB SIB-
nsietcst oOmie. B BepxHel yacTu OKPY>KHOCTH HaHOCSTCA OyKBEHHbIE 0003Ha-
YeHUsT WU3MEpSeMOW BeNIMYMHBl W (DYHKIHMOHAIBHOIO Mpu3Haka mnpudopa. B
HIOKHEH 4acTH OKPYKHOCTH HAHOCHUTCS MO3UIMOHHOE 0003HaueHue (1udpoBoe
Wi OYKBCHHO-IIU(PPOBOE), CIyKallee ISl HyMEepallid KOMIUIEKTa H3MEPCHHUS
win perynupoBanus. llopsanok pacnonoxkeHusi OyKBEHHbIX O0O3HAYEHHUU B
BEepXHEH JacTh (CieBa HampaBo) JOJDKEH OBITH CICAYIONIMM: 0003HAYCHHE OC-
HOBHOM HM3MeEpsSeMO BEIUYUHBI, 0003HAaUEHHUE, YTOUHSIOIIEe OCHOBHYIO U3MeE-
pAEMYI0 BEJNMYMHY; OO0O3HaueHHE (PYHKIMOHAJIBHOrO TMpU3HAKa Mpudopa.
OyHKIMOHATBHBIC TPHU3HAKU (€CJIM MX HECKOJIBKO B OJHOM IMPUOOPE) TaKKe
pacIioararoTcs B onpeseacHHoM mopsaake, a umeHHo: IRCSA.

[Ipumep mocTpoeHusi yCIOBHBIX 0003HAUEHUN Tpubopa Mg HU3MEpPEHus,
pEerucTpaiuu 1 aBTOMaTHYECKOTO PEryJUpOBaHUs Mepenana JaBJICHUM MpuBe-
neH Ha puc. 10.1. TIpumep ycaoBHBIX 0003HAYEHUH CXEMbI aBTOMATH3AIUN IS
THUIIOBOTO TEXHOJIOTUIECKOTO Tpoliecca mpuBeeH Ha puc. 10.2.
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OcHoBHbBIE yCI0BHBIE 0003HaYeHUsI NPUOOPOB U CPEACTB ABTOMATH3AIUH
no 'OCT 404-25-85

Taoauua 10.1

Hanmenosanue

O0o3HaueHne

[lepBuyHBIT W3MEPUTENBHBIA TpeoOpa3oBa-
Tenb (IaT4uK); IpruoOOp, yCTaHABIMBAEMBIH 10
MECTY

[Tpubop, ycTaHaBIMBaEeMbIN Ha LIUTE

DO

Otb6opHOE YCTpOHCTBO 0€3 TMOCTOSIHHO TOJ-
KJIFOYSCHHOTO TPUOOpa (CITyXKHUT IS SMU30.1H-
YEeCKOT0 MOJKIIOYCHUST MPHUOOPOB BO BpeMs
HAJIJIKK, CHATHSI XapaKTCPUCTUKH U T.II.)

Ucnomuutensueii MexanusM. OOmee 000-
3HadyeHue. [loJIoKeHHe pPeryupyromero op-
raHa Mpy MPEKpaNeHUH 1T01a4H SHEPTUH WUIN
YIIPABJIAIONICTO CUTHAJIA HE PErJiaMeHTUPYET-
csA

HcnosHUTENBHBIA MEXAHU3M, OTKPBIBAIOIIMMI
PETYJMPYIOIIMIA OpraH MOpd NPEKPALLCHUH
[0JJa4¥ SHEPTUU UJIU YIPABISAIOLIErO CUTHAIA

HcnonHUTENbHBIA MEXaHU3M, 3aKpPbIBAIOLIUN
PETYJIMPYIOIIMIA OpraH Mpd NPEKPALLCHUU
[0JJa4¥ SHEPTUU UJIU YIPABISAIOLIErO CUTHAIA

HcnonHuTenbHBI MEXaHU3M, KOTOPBIM IIPHU
[IPEKPAICHUU IIOJAaYU DHEPrUd WU YIIpaB-
JISIOLET0 CUTHAJIA OCTABJIAET PEryIUpYIOIUM
OpraH B HEM3MEHHOM II0JI0KCHUU

McnonHuTenbHBIM MEXAaHU3M C  JOIIOJIHH-
TEJIbHBIM PYYHBIM IIPUBOJIOM

Perynupyromuit opraxn

JInanu cBsA3U

[lepeceuenne nuHUN CBSI3U 0€3 COCAMHEHHUS
ApYT € IpyromMm

[IepeceueHnue MMHUN CBS3U C COEIMHEHUEM
MEeX Iy co0oit

1
v
+
| m
——
4'7
‘*7

199



BykBeHHbIe 0003HaYeHHA

Taoauua 10.2

HSMCpHeMaH BCJIMYHMHA q)yHKIII/II/I, BBITNIOJIHACMBIC HpI/I60pOM
JonomHurens-
060- OCHOBHOE
HO€ 3HA4YCHUC, q)OpMI/IpOBaHI/IG
o0o3HaueHne OTtoOpaxenue JlononHurensHoe
3Ha- . YTOYHSIOLIEE BBIXOJHOI'O
nepBou N nHpopmanuu 3HAYEHUC
ICHHE 3HAYEHUE N1EPBOM CUTHaja
OyKBBI
OYKBBI
- - Curnanusanus - -
B - - - - -
Perynuposa-
C - - - HUe, yIpaBJie- -
HUE
Pa3nocTts,
D InoTHOCTH - - -
nepemnan
JTrobas smek-
E TpUYeCKas - - - -
BEJIWYMHA
CooTtHolie-
F Pacxon HUE, 10JI, - - -
1poOb
Pazmep,
G MTOJIOXKEHHE, - - - -
MepeMellIcHue
Bepxuuii mpe-
Pyunoe Bo3-
H . - - - JIeJ1 u3Mepsie-
JICUCTBUE o
MOU BEJIMYUHBI
I - - ITokazanue - -
ABTOMaruue-
J CKOE€ Iepe-
KJIIOUCHUE,
obOeranue
Bpewms, Bpe-
K MEHHas IIpo- - - - -
rpamMmma
Hwuxnuii ipe-
L YpoBeHb - - - JIeJ1 U3Mepsie-
MO BEJIMYHUHBI
M BnaxHocTb - - - -
N Pe3epBHas
OykBa
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Oxkonuyanue Ta6n. 10.2

H3M€pH€MaH BCIIMYKWHA

ODYHKINH, BEITOIHAEMBIC IIPHOOPOM

OCHOBHOG Jlononuurensb-
060- HOE 3HaYCHUE, dopMupoBaHHE
o0o3HaueHne OTtoOpaxenue Jlonon=uurens-
3Ha- . YTOUHSIIOLIEE BBIXOQHOI'O
TICPpBOU I/IH(l)OpMaHI/II/I HO€ 3HAa4YCHHUC
YyeHUE 3HAYECHUE Nep- CUrHazia
OyKBBI N
BOI OYKBBI
o PesepBHas
OykBa
P JlaBnenue, B B B B
BAKyyM
Bennuwnna, xa-
WHuTerpupo-
paKkTepU3yIoIast
_ BaHUE, CyM-
Q Ka4ecTBO: CO- - - -
MUPOBAHHE
CTaB, KOHIICH-
0 BpEMEHU
Tpauus 4 T.I1.
PagunoakTus-
R - Perucrpauus - -
HOCTh
Bxutouenue,
S CkopocTb, OTKJIIOYEHHUE,
4acToTa MEPEKITIOUEHUE,
CUTHAJIM3aIIHAs
T Temneparypa - - - -
Heckonbko
U OJIHOPOJIHBIX
H3MEpSIEMBbIX
BEJIMYMH
Vv BsizkocThb - - - -
W Macca - - - -
He pexomenny-
X €TCsl pe3epBHas - - - -
OykBa
Ta6muma 10.3
JonosiHUTe/IbHbIE OYyKBEHHbIE 0003HAYEHHUH,
oTpaxawiue GQyHKINOHAIbHbIE IPU3HAKHA NPUOOPOB
HanmenoBanune O6o3HaveHHE
YyBCTBUTENBHBIH 3JIeMEHT ([IEpBUYHOE MPEOOPA30BAHNUE) E
JluctaHroHHas nepeaaya (MpoMeKyToYHOE peodpa3oBaHue) T
Crannus ynpasieHUs K
IIpeobpazoBaHue, BHIYUCIUTENbHBIE (DYHKIIUU Y
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Ta6muna 10.4

JlonoTHUTEIbHbIE 0003HAYEeHNs1, TPUMEHsieMbIe /ISl TOCTPOeHNs peodpa3oBareJeii
CHTHAJIOB U BBIYMCIUTENBHBIX yeTpoiicTB mo 'OCT 404-25-85

HanmenoBanue O6o3HaveHue

Pon curnana:

JIIEKTPUYECKUI E

[THEBMATUYECKUI P

TUPaBIMYECKHIA G
Bunpl curuanos:

aHaJIOTOBBIN A

JIMCKPETHBIH D

Onepaum/l, BBINMOJIHACMBIC BbIYHUCIIUTCIBbHBIM YCTPOﬁCTBOM:

CYMMHUPOBAHUE z
YMHO>KEHHE CUTHAJIA HA TIOCTOSIHHBIN KO3()(UITUEHT K
NEPEMHOKEHHE JIBYX U 00Jiee CUTHAJIOB JPYT HA JIpyra X
JeJIeHUe CUTHAJIOB JIPYT HA JIpyra
BO3BE/ICHHE BETMUMHBI CUTHAJIA B CTCTICHb f"
U3BJICYCHUE U3 BEIIMYMHBI CUTHAJIA KOPHS CTCTICHH e
norapupMupoBaHUe Ig
muddepeHrpoBanme dx/dt
MHTETPUPOBAHNE S
W3MCHEHHE 3HaKa CUTHAJIa x(-1)
OrpaHMYCHUE BEPXHEr0 3HAUCHHS CUT'HAJIA max
OrpaHMYCHUE HUKHETO 3HAUCHHS CUTHaja min

N3mepsiemas BennunHa JlaBienne

YTouHEHHE U3MEPSIEMOU Tlepenay naBicHuii
BEJINYUHEI
QyHKIMOHAJILHBIE —| Ilokasanne |
IIPU3HAKH —| Perucrpanus |
] npubopa ABTOMaTHYECKOE
1 2 3 4 5 pETyIUPOBAHUE
( PDIRC ) MecTo 11 HaHECEHUs
\ ) IMO3ULIMOHHOTO
0003Ha4YEHUs

Puc. 10.1. [Tpumep nocTpoeHHs yCIOBHBIX 0003HAYEHUI TpUOOpa IIsi U3MEpEHHUs,
pPErucTpaIyy ¥ aBTOMaTUYECKOT0 PEryJTUpOBaHUs Mepenaaa JaBIeHHUMA

202



KoHgeHcaTop
(FROY
((PICY Recpner- Y,
v maTop

PekTndomkaumon{ —
Has KONOHHAa v_

— Nt Mpoaoyk

Cblpbe o @ @
< — [ N,

\2/ I T AT

FRC
A Penyunpytowee
— | yerpoiicTeo Map
T >

/TR
8 ——=
= § KnnatunbHuk

KyboBas kngkoctb

I'IpOMblLuneHHaﬂ

b
|

cppaKu,Mﬂ

Puc. 10.2. ®yHKunoHaNbHAS CXeMa aBTOMATH3AIIUN
TUIIOBOTO TEXHOJOTHYECKOTO Mpoliecca

IlpuHHUNHAIbHBIE 3JJIEKTPUYECKHEe CXeMbl aBTOMAaTHU3AIMU SIBISIOTCS
MPOEKTHBIM JIOKYMEHTOM, OMPEAEIISIONIUM MOJHBIA COCTaB ANEKTPUUECKON Yac-
TH U CBSI3U MEXY €€ dJIEMEHTaMHU.

IlpuHHUNHMAIbHBIE NTHEBMATHYECKHE CXeMbl aBTOMATHU3allMU Mpe/iHA-
3HAYEHBI JUISI OMpENEICHUS TEXHUYECKOW CYIIHOCTH aBTOMAaTHU3allMd Ha 3Jie-
MEHTAaX U MPUOOpax MHEBMOABTOMATHKHU.

IpuHuUNHMAIbLHbIE CXeMbl MUTAHUS COCTABIIAIOTCA HA OCHOBAaHUU MpPHU-
HATHIX pelieHUuN B (DYHKIIMOHAIBHBIX CX€MaX aBTOMAaTH3alluK U SIBISIOTCS MPO-
€KTHBIM MaTepuagoM, KOTOPHIM MOJIb3YIOTCS HE TOJIBKO MpHU pa3zpaboTKe uepTe-
KeH, HO ¥ TIPU IKCIUTyaTallid CMOHTUPOBAHHOTO OOBEKTA.

MHuemocxema npeJcTaBisieT co00i HarfisaiHOe rpaduueckoe n300pakeHue
(YHKIIMOHANBHOM CXeMbl ympaBisieMoro oobekta. OHa o0sieryaer omneparopy
3allOMUHAHKE X0Jla TEXHOJOTMYECKOro MpoIlecca, Ha3HAUCHUS Pa3IUUYHbIX MPH-
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OOpOB U OpPraHoOB yIpaBJEHHUS, a TAKXKE CIHOCOOOB NEUCTBUS MPU PA3THUUHBIX
pexuMax paboTsl 00bekTa. B mpoliecce ynpaBieHuss MHEMOCXEMA SIBIASIETCS IS
orneparopa BaXXHEUIIUM HUCTOYHUKOM HUHGOPMAIMU O TEKYIIIEM COCTOSIHUM CHC-
TEeMbI, XapaKTepe U CTPYKType MPOTEKAIOIIMX B HEH MPOILIECCOB, B TOM YHCIIE
CBSI3aHHBIX C HAPYIICHUEM TEXHOJIOTUYECKUX PEKUMOB, aBapUSIMHU U T.II.

[Ipumenenue mMHeMocxeM HauOosiee 3(PGEKTUBHO B TeX clydasx, Korja
yOpaBisieMbld OOBEKT UMEET CJIOKHYIO TEXHOJIOTMYECKYIO CXeMYy U OO0JbIIOoe
YUCJIO KOHTPOJIUPYEMBIX MMapaMETPOB WM KOTJla TEXHOJIOTMYECKasl cxema 00b-
€KTa B Mpolecce paboThl MOXKET ONEPATUBHO H3MEHATHCS U 3TO U3MEHEHUE
JOJDKHO 3arnoMHUHaThes omnepatopoM. lIpumenenume mueMocxeM 3G (EeKTUBHO
TaKK€ MPHU UCIOJH30BAHUU B CHUCTEMaxX aBTOMATH3alMM W30UpATENbHBIX YCT-
POMCTB KOHTPOJISL U YIPABICHUS U MUHUATIOPHOM KOHTPOJIbHO-U3MEPUTEIBHOMN
Y CUTHAJIBHOM anmnapaTypahl.

MuemocxeMa JOJKHA HArjsiTHO OTOOpa)KaTh CXEMY CHUCTEMBI B LIEJIOM U
CBSI3U MEXK]Iy OCHOBHBIMU OOBEKTAMH, BXOJAIIMMHU B CHUCTEMY, YETKO IEIUTH
CXEMYy CHCTEMBI Ha YacTd (€CM B 3TOM €CTh HEOOXOJAMMOCTh) M JOCTATOYHO
noApoOHO oTOOpaxaTh (PYHKIMOHAIBHBIE CXEMbl OTJEIBHBIX arperaToB WU
00BEKTOB; MOKAa3bIBATh CBS3M M XapaKTep B3aUMOJICUCTBUS TAHHOW CHUCTEMBI C
JIPYTUMU CHUCTEMaMM M BHEIIHEW cpelioi; o0ecreurnBaTh CBETOBYIO CUTHAIU3A-
IO COCTOSTHUS (TTOJIOKECHHSI) BOKHEHIIINX TEXHOJOTUYCCKUX arperaToB; CHI-
HaJU3UPOBaTh 000 BCEX CYIIIECTBEHHBIX HApYIIEHUSX B paboTe cCUCTEMBI; obOec-
MEYUBATh BO3MOXXHOCThH OBICTPOrO0 HAXOXKJICHHS PE3EPBOB JUIsl JIOKATU3alUU
aBapuH.

B mMHeMocxeMy JOJKHBI BKJIIOUATHCS JUIIL T€ JIEMEHTbI, KOTOpPbIE UTpa-
IOT CYUIECTBEHHYIO POJIb B YIPAaBICHHH, T.€. MHEMOCXEMa HE JOJDKHA COJEp-
KaTh U30BITOYHYIO HH(OPMAITHIO.

[Ipu pa3paboTke MHEMOCXEMBbI JOJKHBI YUYUTHIBATHCS IIOCIIEIOBATEIIb-
HOCTb U OTJICJIbHBIE CTAJIMU B PEIICHUU ONEPATOPOM 3aJ]a4 yIPaBICHUS . OLICHKA
HACTYIUBIINX M3MEHEHUW B CHCTEME; NPUHATHE PEIICHUH O HEOOXOAMMBIX
JEUCTBUSX; BEIOOp OOBEKTOB, BO3JIEUCTBUE HA KOTOPHIE HEOOXOIUMO JJIsi HOP-
MaliM3aluu pexuMa padoTbl CUCTEMbI; KOHTPOJIb 32 BBIIIOJIHEHUEM MPUHSATOIO
pelieHus.

10.3. Oneparop B 4eJIOBEKOMAIIMHHOI cHCTEMe

Ha muTax u myapTax MyHKTOB yIPaBICHHUS KOHIEHTPUPYIOTCS ACCATKH U
COTHU KOHTPOJBHBIX MPUOOPOB, CUTHAILHBIX YCTPOMCTB, PETYJISATOPOB, arapa-
TOB yNpaBJI€HUS, PEICTABISIONINX ONepaTopy HHPOPMAIHIO O COCTOSSHUHU CHUC-
TE€MbI ¥ TIO3BOJISIIOLIMX YIIPABIATH €1O.

Cpenu QyHKIuii omnepaTopa 0O0JbIIOE MECTO 3aHUMAIOT KOHTPOJb Mapa-
METPOB 00BEKTA, MYCK, OCTAHOBKA, CMEHA PEKUMOB 000pPYI0BaHHUS, KOHTPOJIb
HCIIPABHOCTH TEXHOJIOTUUECKOT0 000PYA0BaHUS, CPEICTB aBTOMATHU3aLIUHU U T.]I.

204



Pabota onepaTtopa cinokHa U UMEET CIEAYIONINe 0OCOOEHHOCTH:

1. Hanbonee xapakTepHON 4yepTOil OnepaToOpCcKOro Tpyaa SIBIASETCS TO, YTO
omepaTop UMEET JeJ0 HE C CaMHUM YIPAaBISIEMbIM O0BEKTOM, a C €r0 MOJEIBIO,
3aMeniaroiie 00BEKT B IPOLIeCCe BOCIPUATUS U epepadboTKu HH(OPMAIIUH.

2. B mporecce ympaBieHUs OMEpaTopy MPHUXOAUTCS OJHOBPEMEHHO pe-
maTh pa3iauyHbie 3agaud. [lo moka3zanusiM mpuOOpPOB, MPEACTABIAIONIUX WH-
dbopmanuio, onepaTop KOHTPOJIUPYET X0/ TEXHOJIOTMYECKOTo mpoliecca U oOHa-
PYKUBAET W3MEHEHUd, mpoucxoasume B HeM. Cpeln MHOXECTBA CUTHAJIOB U
MOKa3aHUi MPUOOPOB HA IIUTE OMEPATOP JOJKEH 3aMETUTh HOBBIE M OIpee-
JUTh, KAKOMY arperaTty Wik y4acTKy OHU MPUHAJIEKAT, SIBJSETCS JIM BHOBb I10-
CTynuBIlas MHPOpPMALUS OTKIOHEHHUEM OT HOPMbI, KaKOB (DU3UUYECKUI CMBICI
HACTYMUBIINX U3MEHEHUM, K KAKUM IMOCIEICTBUSIM OHHU MOTYT MPUBECTU. BbI-
JIeJIsisi OCHOBHBIE MTapaMeTphl, XapaKTEPU3YIOIINE HAPYILICHHUS] 1 HEUCIIPABHOCTH,
U ONpeesisisi MPUYMHBI UX MOSABJICHUS, ONEPaTOp MPUHUMAET PEIICHUE U MPOU3-
BOJUT YMPABIISIIONIME BO3JCUCTBUS HA OOBEKT, KOHTPOJHMPYS MPaBUIbHOCTD
MMPOU3BEICHHBIX UM JNE€UCTBUU. [Ipy 3TOM OH JOJKEH BOCIPOU3BOJAUTH B MaMs-
TH CXEMY TEXHOJIOTHYECKOTO MPOLECCA, OCHOBHBIE arperaThl U y3JIbl, ©X TEXHO-
JOTUYECKYH0 TMOCJIEA0BATEIBHOCTh, B3aUMOCBSI3b M Ha3zHaueHue. Oneparopy
MPUXOAUTCS B KaXJAOM KOHKPETHOM CJIy4ae ONPEAEsATh NPUOPUTETHOCTH CO-
OBITHUM, TPUHUMAEMBIX PEIICHUM U BHIOMPAEMBIX CXE€M YMIPABISIOMIMX BO3JEH-
cTBUil. B 00s13aHHOCTH omneparopa TakKe BXOAAT: 3alUCh MOKa3aHUW MPUOOPOB,
BEJICHHE ONEPATUBHON Tele(pOHHOM CBA3U U T.1.

3. Omeparop, Kak MpaBWJIO, YAAJEH OT YNPaBIsAEeMOTO OO0beKTa. Mexmy
OMepaTopoM U OOBEKTOM HMEIOTCS JUCTAHIIMOHHBIE CHUCTEMbl YIPABICHUSA WU
KOHTPOJIS (MMEIOTCS B BHJIY Pa3JIMYHbIC JUCTAHIIMOHHBIC CUCTEMBI, B TOM YHCJIC
U TeleMexaHnndeckue). MHopmamuo o cOCTOSHUU O0BEKTa OH IOJIyYaeT 10
KaHajaM KOHTPOJS B BHJI€ 3aKOAUPOBAHHBIX COOOILEHWI, a BO3ACICTBHE Ha
00BEKT OCYLIECTBIISIETCS MOCPEACTBOM JUCTAHIIMOHHOTO YIPABJICHUS.

4. Opranbl 4yBCTB OllepaTopa Harpy>keHbl Tak, 4TO MOYTH BCHO MH(OpMa-
M0 00 ympaBiiieMOM OOBEKTE OH MOJIy4aeT yepe3 3pUTENbHBIN KaHall, B TO
BpEMsI KaKk IIPU HEMOCPEACTBEHHOM paboTe ¢ 00bEKTOM UEJIOBEK CYAUT O €ro CO-
CTOSIHUM, OCHOBBIBAsCh HA BOCIPUSTUU OPraHOB 3pEHHUS, ClyXa, OpPraHOB
YyBCTB, CO3/IAI0IIUX OLIYIICHUE JBUKECHUS, OOOHSHUSI.

5. CKOpOTEYHOCTh MPOLIECCOB TPEOYET OT onepaTopa ObICTPOTHI PEAKIIUMU.
Bo MHOTUX mpOMBIIUIEHHBIX aBTOMAaTU3UPOBAHHBIX CUCTEMAX B aBAPUMHBIX CH-
Tyalusax onepaTop IEUCTBYET B YCIOBHSX AepuUIUTAa BpeMeHU. B HOpManbHbBIX
peXHUMax omepaTrop paboTaeT B OTHOCUTEILHO CIIOKOMHOM M TUXOM 00CTaHOBKE,
B YCJIOBHSIX HEMHOTOJIIOJHOCTH (IIOPOM OJUHOYECTBA), YTO HAKIIAJBIBACT OTIpe-
JICJICHHOE BIUSHHUE Ha €r0 MCUX0(PU3UO0JIOTNYECKOE COCTOSIHHE.

YenoBek-onepaTop J0JKEH ObICTPO pa30upaThes B CI0KHOU OOCTAaHOBKE U
MPaKTUYECKW MTHOBEHHO MOKa3aTh MpaBuibHOE pemieHue. [Iponecc mpuHATUS
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pelieHus ONepaTUBHBIM MEPCOHATIOM MPOTEKAET MO BIUSHUEM psga OOBbEK-
TUBHBIX U CYOBEKTUBHBIX (PAKTOPOB, B TOM YKCJI€ HEXBATKU WU U30BITKA HC-
XOJHOW MHGOPMAIUU, HAIMYUS WU OTCYTCTBUS IMPOTUBOPEUMBBIX CHUTHAJIOB,
HaJW4usl UKW OTCYTCTBHSI HEONPEACICHHOCTH B CUTyaluH, AedUIINTa BPEMEHU
Ha 00AyMbIBaHUE MPOTUBOPEUYUBHIX (DAKTOPOB WM TUNOTE3 U T.A. [lpunstue
pELICHUs] OTAEIBHBIM JIUIIOM U3 YHCJIA OMEPATUBHOIO MEPCOHANIA XapaKTepU3y-
€TCs BHadaJie BHIOOPOM TUIOTE3bI, 3aT€M BOJIEBBIM aKTOM, OOECIEUYUBAIOIIUM
MPEOI0JICHNE HEOIPEICICHHOCTH, ¥ MPUHATHEM Ha ceOsl TOM MJIM MHON JTMYHOU
OTBETCTBEHHOCTHU. B 3aBHCHUMOCTH OT COCTOSHUS M KOJMYECTBA MUCXOJHOW WH-
(dbopMaruu OBIBAIOT PEIICHUS TPEX BHIOB: demepmuposantvle (BIOJIHE ONpee-
JICHHBIE, HE BBI3BIBAIOIINE COMHEHUS B MPABHILHOCTH), 6eposimuocmubie (pu-
HSATBI MIPABUJIBHO C TOW WJIM MHOM CTENICHBIO BEPOSTHOCTH), npedenvhbie (€IuH-
CTBCHHO BO3MOXXHBIC B JIAHHOUW CHTYalldd WU BBIHYXJICHHBIC). [Ipomecc mpu-
HATUSI PEIICHUS CKJIaJbIBaeTCsl U3 MHPOPMAIMOHHON MOATOTOBKU U COOCTBEHHO
npuHATUA pemieHus. [Ipoueaypa NpuHATHS PEMICHUN ONMKUCHIBAETCS C MOMOIIBIO
anroputMoB. Haumbonee narmsgHo (opMoi 3amucu TPyAOBOM AEATEIbHOCTH
oreparopa B aJITOPUTMHUECKOM BUJE ABJISIETCA €€ MPE/ICTaBICHUE B BUJE OJIOK-
cxembl. [Tpumep OJI0K-CXeMBbI anropuT™Ma Mo JUCTAHIIMOHHOMY YIPABICHUIO pe-
TYJIUPYIOLUIUM KJIallaHOM Ha OCHOBE MOKa3aHUM MpuOopa-uHANKATOpa MPUBEICH
Ha puc. 10.3.

[Touck nanKaropa
W3MEHUBIIETOCS MOKA3aHUS

{

3anoMrUHaHUE HOMEpPaA
Y MOJIOKEHUSI MHAUKATOpa

{

[IpoBepka 3HaKa cursasia

Onepanus Onepanus
«OTKPBITH» «BaKPBITH»
OrcyrtcTBUE Oxunanue
- —_——
O04YEpETHOTO MOCTYTUICHUS
CUTHala CUTHaJIa

Puc. 10.3. brok-cxema neiictBuii oneparopa (aqropurm)
JUCTAaHIIMOHHOTO YIPABJICHUS PETYIUPYEMOIl BETHUUHON
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COBOKYIHOCTh OJOK-CXEM aJTOPUTMOB JIESITEIBHOCTH OIMEpaToOpa MOXKET
CJ'IY)KI/ITB A ONpCACICHUA KOJIHMYCCTBCHHLIX XAPaKTCPHUCTHK €TI0 pr,HOBOﬁ
JECATCIBbHOCTU B IICJIOM. OHepaTI/IBHOﬁ Sal“py}KeHHOCTI/I, BpPpEMCHH 3aHATOCTHU H
ap. I/ICXOI[HBIMI/I JAaHHBIMU IJISI 5TOI'O cny>1<aT BPCMCHHBIC MU KOJIMYCCTBCHHEIC
XaPaKTCPUCTHUKH OIICPATUBHBLIX CAWMHUIL (BHCMCHTapHBIX AKTOB, I/ICHOJIBS}/GMI)IX
YEJIOBEKOM B paboTe MO KOHTPOJIIO W yrpaBieHH0). OnepaTuBHas 3arpyKeH-
HOCTb OIpeieNsIeTcs mo ¢popmyie

m +m,

Ao e (10.1)
rac 7\,0 — MHTCHCHUBHOCTH ITIOTOKA BBIIIOJIHACMBIX onepaunﬁ B 1Ip€aciax OaHOro
aJropuTma, l/‘I, My — YHUCIO0 HOOCICAOBATCIBHBIX OIICPATHUBHLIX CIAWMHUIL 663
JIOTUYCCKHUX YCHOBI/II)'I; my — UYHCJIO0 IIPOBCPACMBIX JIOTHYCCKHUX YCHOBHﬁ;
A’C — BPCM: BBIIIOJIHCHHSA aJITOpUTMaA, Y.

JIns KOMWYECTBEHHOW OIIEHKW ONEPATUBHOM 3arpy>KE€HHOCTH OIleparopa
WCTOJIB3YIOT TAKXKE CIEAYIOIINE TOKA3ATEIIN !
KO3(PULIUEHT 3arpy>KEHHOCTH
Ty

m=1-—2
S (10.2)

JECK

r7ie To— 00l1llee BpeMsi, B TE€YEHUE KOTOPOI0 OMEPATOpP HEMPEPHIBHO 3aHIT 00pa-
00TKOI mocTynaroned HHPOPMAILUH, U; Tyex — OOIIAS TPOJOIKUTEIBHOCTD JIe-
KYpCTBa, Y.

JlnmuHa odepenn (KOJMYECTBO OJHOBPEMEHHO IMOCTYIAIONIMX CHTHAJIOB) U
BpEMsI HEIPEPHIBHOMN 3aHATOCTH [ 55y ,4.

COBOKYITHOCTh Ha3BaHHBIX IOKa3aTeaeld MOXKET OBITh HCIOJIb30BaHA IS
OILICHKH 3arpy>KEHHOCTH OIepaTopa.

N
p=—> (10.3)

N
rae B — 4JacToTra TMOSBJICHHUS OYEpend IS MOCTYMAINUX HH(HOPMAITMOHHBIX
curHanoB; Ny, — 4YHMCIO cUTHaIOB, 0OpabaThIBa€MbIX B YCIOBHUSX OYEpEIH;
N — oO11ee YucI0 CUTHAJIOB.

[ToBhbIllIcHHAsT OTICpAaTUBHAS 3arpyKCHHOCTh oreparopa (meperpyska) mMo-
KET TPUBECTH K €ro MmepeyToMIIeHHI0. B pe3ynbrare CHU3UTCS BO3MOXHOCTH
ero 0e30mMO0YHBIX ACHCTBUMA. B CBSA3M C 3TUM CYIIECTBYIOT Hay4YHO 0OOCHO-
BaHHBIC TIPEJCIbHBIC HOPMBI KOJWYECTBEHHBIX IOKAa3aTeliel 3arpyKeHHOCTH
omeparopa.

Taxk, npeaeapbHbIC 3HAUCHHUS Ha3BaHHBIX TOKA3aTeNICH JOKHBI OBITh:

m<0,75; PB<04; N;;<0,25  k<3.
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[Ipu npoexkTupoBaHuU WHPOPMAIMOHHBIX MOJACUCTEM JJISI CUCTEM YIIpaB-
JIEHUS TEXHOJOTUYECKUMHU TMPOIECCAMU BO3HHUKAET MpoOieMa ONTUMHU3ALUU
OMEpaTUBHOM 3arpy>kKeHHOCTH onepaTopa. CylllecTBYIOT CIEAYIOIIHE IyTH
YMEHBIIIEHUS UHTEHCUBHOCTU MOTOKOB MH(OpPMAIIMU U BBIMOIHSAEMBIX ONepa-
[IUIA 110 KOHTPOJIIO U YIPaBIEHUIO:

dbunpTpanus uMernieics uHGopMaluu MyTeM pas3jeieHus ee Ha 0co0o
BaXHYIO (OIEpaTUBHYIO) H BTOPOCTEIICHHYIO (HEOTIEpaTUBHYIO);

OuYepeHOCTh MpeACTaBICHUsI HE0OX0AMMOM nH(popMaIuH;

BBIJICJICHUE MaKCUMAJIbHO BO3MOXXHOTO BPEMEHU JJIsI TPUHSATUS PELICHUS.

Hcxonst u3 ocoOeHHOCTEN Tpyaa omeparopa, Mpu KOMIIOHOBKE MPUOOPOB
Ha MaHeJIX JOJKHBI YUUTHIBATHCA CIENYIOIUE (PaKTOPHI:

BAXXHOCTh — MOpHOOpPHI, OTOOpa)karoliye HamOoJiee OTBETCTBEHHBIE Mapa-
METpPbI pabOThl CUCTEMBI, PACIONAraloTCs B Mpeeaax ONTUMaIbHOM 30HbI MOJIs
3peHus;

4acTOTa MOJb30BaHUS — IPUOOPHI, HAMOOJIee YaCTO MCIOJIb3yEMBbIE Orepa-
TOPOM, pa3MeNaloTcs B Mpejeiax ONTUMaIbHON 30HBI,

(yHKIIMOHANBHBIE CBSI3U — MPUOOPHI, U3MEPSIOLIME HapaMeTPhl OJHOTO U
TOTO € WM CBSI3AaHHBIX MEXKJY CO00M 00BEKTOB, OOBEIUHSIOTCS Ha MAHENIU B
KOMIMAKTHYIO TPYIMY, JOCTATOYHO YETKO 3PUTENIbHO Pa3rpaHUYEHHYIO C JIPYTH-
MU TPyITIaMu;

MOCJIeI0BATEIbHOCTh UCTIOJIB30BAHUS — MIPU pa3MEIIEHUH MPUOOPOB BHYT-
py PYHKUIHMOHATBHBIX TPYMI CIEAYET MPUACPKUBATHCS TOM MOCIEA0BATEIbHO-
CTH, B KOTOPOU orepaTtop OObIYHO CUMTHIBAET UX MOKA3aHUS, MPU ITOM pa3Me-
HIEHUE MPUOOPOB MPOU3BOAUTCS CIEBA HAMPABO U CBEPXY BHU3.

10.4. BHenpeHue MPOU3BOACTBEHHOI AaBTOMATHKH
HA MPOMBINIJIEHHOM 00beKTe

Bueapenne npruOOpoB U CUCTEM aBTOMATHU3AIMU HA MPOMBIIIJIEHHOM 00b-
€KTe MPOBOAUTCS B JiBE cTaauu. PaboThl mepBOM CTaJaUU BBINOJIHAIOTCA B
MEePUOJ CTPOUTEIHCTBA, KOTJla TEXHOJIOTHYECKOEe 000py0BaHuE ellé He JAeCT-
BYET U HE MPOU3BOIUT Npoaykuuio. [Ipu sTom paccMmarpuBaroT padboune uepre-
KU MIPOEKTa aBTOMATU3AIMU U pa3padaThiBAlOT MEPOIIPUATHSI HHKEHEPHOUN MO -
TOTOBKM MPOU3BOJICTBA; MOJATOTABIMBAIOT MPOU3BOACTBEHHYIO 0a3y; MPOBOJAT
MPEAMOHTAXKHYIO MPOBEPKY MPUOOPOB U YCTPOICTB; OCMATPUBAIOT MOHTAX U
HAaCTPaMWBAIOT OTAEJIbHBIE JIEMEHThl CHUCTEM; BKJIIOYAIOT B PabOTy CHUCTEMbI B
MEePUOJ UCTIBITAHUI U OMPOOOBAHUS TEXHOJIOTHUECKOTO 000PYAOBaHUS.

PaboTel BTOpOW CTaaWM BBHINOJHAIOT Ha JEHUCTBYIOIIEM TEXHOJIOTHUYE-
CKOM O00OpYJOBaHUU TOCJE 3aBEpIICHUS] CTPOUTEIbCTBAa OO0BekTa. llpu 3ToM
ONPEAEISAIOT U YCTAHABIMBAKOT HACTPOUKH CHUCTEM W3MEPEHUS U YIPABICHUSA:
aHAJTU3HUPYIOT pabOTy CUCTEM, CAAIOT HAJIA)KEHHbIE CUCTEMbl aBTOMATH3allUK B
JKCILTyaTalHIo.
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[lepen BwimoaHEHHEM PabOT MEPBOM CTaANM Ha OOBEKTE TPEOYeTCs BbI-
MOJIHUTH PsiJl TpeOOBaHUM, 0€3 KOTOPBIX HEBO3MOXKHO OCYILECTBIISThH MMyCKOHA-
JaJI04YHbIE PAOOTHI.

OcHoBHOE TpeOOBaHUE — MOJIYYUTh OT 3aKa3YMKa U U3YYUTh IMOJHBIA KOM-
IJIEKT MPOEKTa aBTOMAaTU3aluu. TOJMbKO MOCe U3yUYeHHUs MPOEKTa aBTOMaTU3a-
MU MOKHO COCTaBUTh CMETY Ha 00beM paboT, ONPeAeIUTh MOTPEOHOCTh B Ha-
JAJJOYHOM TEepCOHaJe, BCIOMOTraTeIbHBIX MaTepHuaiaxX, MOBEPOYHOM 000PYI0-
BaHUM U T.1.

JIisi BBIMOJTHEHUS  HAJTAJOYHBIX PabOT Ha MPOMBIIUICHHBIX OO0BEKTaxX
J0JKHA OBITh CO3/aHa NMPOM3BOACTBEHHas 0Oaza. [locienHee 0OCTOATENBCTBO
SABJISIETCA OCOOCHHO Ba)KHBIM, TaK KaK KOHEYHOM IIeJIbI0 HalTaJ04YHbIX padoT sB-
JsieTCsl mepefaya B MOCTOSHHYIO MPOMBIIIJIEHHYIO JKCIUIyaTallMi0 HE TOJbKO
paboTarouux, HO U HaJI)KHBIX B AKCIUTyaTallMd CUCTEM aBTOMAaTU3AINH.

Hauano Hanago4Hsix pabOT MO OTHOIICHHUIO K MEPUOAY CTPOUTEIHCTBA 3a-
BUCUT OT MHOTUX OOCTOSATENbCTB. ECIM MOHTaX M HaJNAAKy BBINOJHSET OJlHA
opraHuzanus, To JOMYyCKAaeTCsl COBMENIaTh MOHTaXKHbIE U HalaJ04YHbIe PadOThHI
BO BpeMeHHU. Eciu MOHTaX W HalaJaKy BBIMNOJHAIOT OPraHU3alUud Pa3IudHBIX
BEJIOMCTB, Hayaja0 HalaJ04YHbIX PadOT COBIAJA€T C MOMEHTOM OKOHYAaHUSI MOH-
Ta)ka MpUOOPOB U CPEACTB aBTOMaTu3aluu. Hayano paboT 3aBUCUT Takke OT
OpUTMHAIILHOCTA MOHTHpYEeMOM ammaparypsl. [Ipu Hamajgke OMBITHBIX MPOU3-
BOJICTB WJIM MPOW3BOACTB, aBTOMATHU3UPYEMBIX C MOMOIIBIO ONBITHOM ammapa-
TYpbl, aHAJIU3 IPOEKTA JOJIKEH ObITh IPOBEJEH O HavYalla MOHTa)Ka MPUOOPOB U
CPEACTB aBTOMATU3allMU, K MOHTaXXy CXEMbI U CUCTEMBI, paOOTOCIIOCOOHOCTh U
HAJIEKHOCTh KOTOPBIX HE MPOBEPEHBI.

N3yueHne mpoekTa HAUYMHAIOT C MPOBEPKHU KOMILIEKTHOCTH pabodyux yep-
TEXKeW U TEeKCTOBBIX MaTEPHUAJIOB, a TAKXKE JIOKYMEHTAIluH, pa3pab0TaHHON 3aBO-
JaMU-U3TOTOBUTEIISIMH, HA MOCTaBiisieMoe o0opynoBanue. K Hauamy paccMmorpe-
HUS HEOOXOJMMO HMETh TEXHOJIOTHYECKHI perjaMeHT aBTOMAaTU3HPYEMOro
MIPOU3BOJICTBA U KOMILJIEKT HHCTPYKIUNA 3aBOJIOB-U3TOTOBUTEIEH alapaTyphl Ha
CpeACTBa aBTOMATHU3aLIUH, IPUMEHSIEMbIE IS PACCMATPUBAEMOI'0 0OBEKTA.

[Ipu oTCYTCTBUU B MPOEKTE KAKUX-IHOO YEPTEXKEHl, peKUMHBIX KapT, Ipe-
JEIbHBIX 3HAYCHUN HACTPOEK CUCTEM CUTHAJIU3AIMU U 3allUThI, pACYETOB pery-
JUPYIOIIUX OPraHOB U CYXAIOIIKUX YCTPOMCTB U T.I. OHU JOJKHBI OBITH 3aTpe-
OOBaHbBI y 3aKa34YMKA.

N3yueHne cucteM aBTOMAaTH3allud, Kak MPaBUIIO, MPOBOIST IOCIEIOBaA-
TEJIBHO JIJIS1 pa3JIMYHBIX TEXHOJOTUYECKUX YCTAHOBOK, allapaToB WK arperaTos.

MonTax npubOpOB U CPEACTB aBTOMATU3AIMU COCTOUT U3 TPEX CTaAMil:
MPOKJIAJAKUA KAaOEIbHBIX U TPYOHBIX KOMAHJHBIX JIUHHUMI MO CTPOUTEIbHBIM KOH-
CTPYKLUSIM M 3CTaKajiaM; YCTAaHOBKH M OOBSI3KM IIUTOB, MYJIbTOB U CTaTUBOB B
MOMEUIEHUSX KOHTPOJIbHO-U3MEPUTEIbHBIX MPUOOPOB, MOHTa)Ka MUMITYJIbCHBIX
Tpacc; 00BsI3ku npeodpazoBareneil. COOTBETCTBEHHO HA TPU CTaJANM pa30uBaeT-

209



Csl M COBMEINIEHHAs ¢ MOHTaXOM MPOBEpPKa MOHTaXKHbIX pador. Ilo Bcem cmoH-
TUPOBAHHBIM y37aM U KOHCTPYKTUBHBIM 3JIEMEHTaM MOHTAKHUKU COCTABISIOT
aKThl MPOBEPKU COMPOTUBIICHUS U3OJSALUHN IEKTPUUECKUX MPOBOJOK U repMme-
TUYHOCTH (OIPECCOBKM) TPYOHBIX JIMHUK.

Ha xaxmoil ctamuu ocMOTPOM BBIMOJIHEHHOTO MOHTa)Ka yCTaHABIMBAIOT
HaJu4Yue MPOCKTHBIX MapKUPOBOK KAOEIBHBIX U TPYOHBIX JIMHUM, a TAKKE OT-
JeNBHBIX 1enel Ha npubopax, KIEMMHBIX cOOpKax, IepeOOPOUHBIX COCTUHEHU-
X, COCIMHUTENIbHBIX KOPOOKaxX U T.J.; HAJTU4YUE TPeOyEeMbIX YKIOHOB UMITYJIbC-
HBIX JIMHUM; HaJIU4Khe 3alOpHOW apMaTypbl M IUIONIAJIOK OOCIY>KHWBaHUS; CO-
CTOSIHUE alllapaTypbl U COCTUHUTEIbHBIX TUHUH.

[IpaBUIIBHOCTh COEAMHEHUS AJIEMEHTOB CUCTEMbl aBTOMAaTHU3AIlMU TMPOBE-
pAOT AByMs Metonamu. llpu nepsom memooe HEMOCPENCTBEHHO MPOCIIEKUBA-
IOT DJICKTPUYECKHE U TPYOHBIC JIMHUU, ONpPENEisis MPaBUILHOCTh KOMMYTallUH
AJIEMEHTOB CUCTEMbI U UX B3aMMHOE PACIOJIOKEHHUE, COCTOSIHUE JIMHUU Ha BCEM
€€ MPOTSKEHUU, BO3MOXKHBIE AIEKTPUUYECKUE BIUSHUS CO CTOPOHBI COCEIHUX
LeTnei.

Bmopoti memo0 0OCHOBaH Ha TPO3BOHKE (MPOIYBKE) SJICKTPUICCKHUX ETeH
U TpyOHBIX JUHUN. [Ipo3BOHKA 3MIEKTpUUECKUX LIeTIe mpeaycMaTpuBaeT oopa-
30BaHUE BJEKTPUUECKON II€MHU, B KOTOPYIO BXOJAT MCTOYHUK TOKAa U MHIUKa-
TOp, 00ObEAMHEHHbIE B KOMOMHUPOBAHHBINM MPUOOP U MPOBEPSEMBIN y4aCTOK
uenu. KomOuHupoBaHHbIA NpUOOP MOAKIIOUAIOT K MPOBEPAEMOi kKuje Kadens
MPOBOJIOM C MOMOIIBIO IIyna. B kayecTBe BTOPOro MPOBOJHUKA LEMH UCIOJIb-
3YIOT KOHTYpP 3a3€MJICHUSI WJIM WU3BECTHBIC KWIbl KaOess, WIM MPOBOJ KIyTa.
KomOunupoBaHHbI mpubop OyJeT OTKIOHSATHCS OT HYJIEBOTO 3HAYEHUS B TOM
cily4ae, €CJIM IIYI MOAKIIYEH KO BTOPOMY KOHILYy 3a3eMJIEHHOMU kuibl. [Ipu
MPO3BOHKE PA3BETBIICHHBIX 1I€TMEH OTKIIIOYAIOT BCE MapaiieibHbIe MPOBOJA WU
KUJIbI, YEPE3 KOTOPbhIE MOXKET OOpPa30BBIBATHCS DJIEKTPUYECKasl ENb B 00X0.
MIPOBEPSIEMOM.

[locnenoBaTENbHOCTh U CPOKHU BBIMIOJHEHUS OTAEIBHBIX 3TAllOB MOHTAX-
HBIX U HAJIaJIOYHBIX pabOT OMpENENsOTCS COBMEUIEHHBIM rpadKkoM MpoBeje-
HUS MOHTQXHO-HAJIAJI0YHBIX pabOT, KOTOpPHIE COCTABJISIIOT COBMECTHO MOH-
TaXXHbIE W HaJaJO4YHble Mojpa3jaesieHusi Ha oObekTe. Ilpu cocTaBiaeHUU 3TOTO
rpaguka y4uThIBaeTCA OOLIUNA T'paUK BBHIMOIHEHUS] CTPOUTEIBbHO-MOHTAXKHBIX
paboT Mo 0OBEKTY B LIETIOM.

Pe3ynbTaThl NPOBEPKH BHIIIOJIHEHHOTO MOHTAaXa, MepeyeHb 00OHAPYKEHHBIX
OIMOOK M HEKAYECTBEHHO BBIMOJIHEHHBIX MOHTAKHBIX pa0OT 3aHOCST B XKypHaI
3aMe4YaHuM M MPEJI0KEHHI 10 Ka4eCTBY MOHTaXHBIX pabOT, KOTOPbIA XpaHUT-
Csl Y PYKOBOJUTENSI MOHTaXHOTO Mojpasneienus. Ha ocHOBaHUUM 3aKiIIOYeHUN
HaJaJOYHON TPYMMbl O KAYECTBE MOHTaXa MOHTQKHHUKU TEpPENIEeNbIBAIOT €ro
WU UCIPABIAIOT OOHapykeHHble OWMUOKU. [lpn moAroroBke 3amedyaHud W
MPEAJIOKEHUN 10 U3MEHEHUIO CXEM M TMPOEKTHBIX PEIICHUN HalaJ4uKu J10-
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pabaThIBAlOT KOHCTPYKIIMU Y3JIOB OOBS3KHM MPUOOPOB U OMNPENETSIOT TOYHBIC
MecTa YCTaHOBKHM MpeoOpa3zoBaTesieil, eclii B MPOEKTe 3TH BOMPOCHI JETAIBHO
HE pa3paboTaHBbI.

[locne ocMoTpa U MPOBEPKU MPABUILHOCTA MOHTaXa MPOBEPSIIOT CMOHTHU-
POBAHHBIE PJIEMEHTHI CUCTEM aBTOMATU3AIUU TOJBKO MPHU YCIOBUU 3aBEPILICHUS
MOHTaXHBIX pabOT Mo mnpoBepsemoil cucteme. llociie MpoBEepKU OTIAETBHBIX
AJIEMEHTOB MPOBEPSAIOT UX TOTOBHOCTh K COBMECTHOU padoTe.

[IpoBepsitoT 31eMeHTHl B omnpeneneHHoM mnopsiake. K nmposepsemomy ycT-
POMCTBY MOAKJIIOYAIOT MO MOCTOSSHHOW WM BPEMEHHOW CXEME MCTOYHUK SHEP-
ruu. [Ipu OTCYTCTBUM KOMMYTAIIMOHHBIX alnapaToB BCE HEMPOBEPSIEMBIE CHC-
TeMbl U DBJIEMEHTHl HAJIE)KHO OTKIIOYAIOT OT OOIIero HMCTOYHUKA MUTaHMUS.
TymOiiepsl, nepekiiroyaTea U KpaHbl HA anmaparype yCTaHABJIUBAIOT B IMOJIO-
xeHue 'Beikmoueno". s mpoBepKHU UCMOIB3YIOT UMUTATOPbI (PU3UUECKUX Be-
JUYUH U KOHTPOJIbHBIE YCTPOICTBA.

[lo pe3ynabTaTam mpoBEpKH OCOOO OTBETCTBEHHBIX CHUCTEM aBTOMAaTH3a-
UM, OT HAJACKHOCTH PabOThl KOTOPHIX 3aBUCUT O€3aBapUHHOCTH PabOTHI arpe-
raToB U 0€30MaCHOCTh OOCIIY»KMBAIOILIET0 MEePCOHAIa, COCTABIISIIOT aKThI MPO-
BEPKHU CUCTEM. AKT MOJIMUCHIBAIOT YJIEHBI CHEIUAIBLHO CO3/1aBAEMON KOMUCCHH,
B KOTOPYIO, IOMUMO HAJIa[YUKOB, BXOJSIT OTBETCTBEHHbBIC MPEICTABUTEIHN TEX-
HOJIOTUYECKOU CITYKOBbI U CITy>KObl aBTOMAaTU3AIIMH 3aKa3UHKa.

B cootBetcTBUM co CHullamu cTpouTenbHO-MOHTaXXHBIE pabOThI HA 00b-
€KT€ 3aKaHYMBAIOTCS WHIWBHUAYaJbHBIMU WCIBITAHUSIMU arperaToB W ammapa-
TOB MU KOMILUIEKCHBIM ONMPOOOBaHMEM O0OpYAOBaHUS C BblJayell MpoOHOU mpo-
nykuud. B mepuoa ucneiTaHui 000pyAOBaHHE OOKATHIBAIOT Ha HEHUTpaIbHBIX
cpeaax, MIPOMBIBAIOT, CYIIAT.

Ha ctaguu oOkaTku TeXHOJOTaM HeoOxoauma HUH(POpMAaIUs O COCTOSIHUU
0o00Opy/IOBaHUSl U MapameTpax HEUTpaldbHBIX Cpell, MO3TOMY BCE CHUCTEMBI, OT
KOTOpPBIX 3aBUCUT Oe3omacHoe U Oe3aBapuilHOE BEACHUE TEXHOJIOTHYECKOTO
MpoIIecca, AOJKHBI ObITh BKJIIOYEHBI B IOJHOM O0OBEME B MOMEHT OOKaTKH ar-
peratoB. B nepByto ouepesb K HUM OTHOCSTCS CUCTEMbI TE€XHOJIOTUYECKON U
aBapUITHOM CHUTHaANIM3aIu, OJOKUPOBKU M 3amuThl. OCHOBHAs 3ajava Hamaid-
YUKOB Ha 3TOM 3Tare — 00eCleunTh NyCK HEOOXOIUMbIM 00beMaM pabOTaIOIINX
CHUCTEM aBTOMAaTH3allMi M HE JOMYCTUTh BBIXOJA Aammaparypbl KOHTPOJA U3
CTPOSI B MOMEHT €€ BKJIIOUCHHS.

3aka3yuk HE MOXKET ONMpoOOBaTh OCHOBHOE TEXHOJOTHYECcKoe 000pymoBa-
Hue 0e3 corjacoBaHUs C HAJIaIOYHOW opraHu3aluen mo mpudopaMm u cpeacTBam
aBTOMAaTH3AlUU.

JIJisi BKJTIOUEHHSI CUCTEM aBTOMATHU3ALMHU JIOJDKEH OBITh BBINOJIHEH Pl
TpeOOBaHUI:

MIPOBEPEHBI JIEMEHTHI CUCTEM, O UEM JIEJIal0T 3alKCh B XKypHAJIe HAJIAJKH,

3aKpBITHI KOpITyca MPUOOPOB U CPEICTB aBTOMATHU3ALIUH;
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MMATAaHUE CHCTEM aBTOMATH3AallMH MOJAHO HA PACIpPEACIUTEIbHbIE YCTPOU-
CTBa MO MOCTOSTHHOM CXEME;

IJJaBKUE BCTAaBKU, YCTAaBKU aBTOMATOB NMUTAHUS, HACTPOMKH MpOYEH mpe-
JOXPAaHUTEIBHON anmnaparypbl YCTAHOBJIEHBI B CTPOIOM COOTBETCTBUH C MPOEK-
TOM aBTOMAaTH3alINH;

napaMeTpsl OKpyJKaromieil cpenbl (Temreparypa, BIaKHOCTb, COCTaB) B
MeCTaX YCTaHOBKU NMPUOOPOB M B MOMEIICHUSIX MpeoOpa3zoBaTeseil, MUTOB U
MyJIbTOB JOJKHBI OBITh B MpejeiaX, NOMYyCTUMBIX ISl SKCIUTyaTaluu JaHHOTO
THUIA MPUOOPOB.

B nmomenienus, rae pacnoyiokeHa amnmaparypa, He JOJDKHBI JOIMYyCKaTh I0-
CTOPOHHUX JIUII.

BxiroueHne cucteM aBTOMaTU3allMy HAYMHAIOT C MOJAa4M MUTaHUS HA BCE
BTOPUYHBIC U MEpBUYHBIC MPUOOPHL. [Ipy 3TOM y perucTpupyrommux mnpudopos
BKJIIOYAIOT B palbOTy y37bl peructpanuu BeiaunuuH. [Ipu HeoOXoaumocTu opra-
HaMH HACTPOWKHU PETYIUPYIOT HYJIEBbIE 3HAUCHUS U3MepsieMbIX BenuuuH. [Ipe-
oOpa3zoBaTeny U NEepBUYHBIE MPUOOPHI BKIIOYAIOT HA U3MEPEHUE B COOTBETCT-
BUM C TMPaBUIAMH, U3JI0KEHHBIMH B MOHTaXHO-3KCILTyaTallUOHHBIX UHCTPYK-
[MSX Ha almnaparypy B pazaene 'BxiroueHue npubopos B paboty".

[lepen BkiItOUEHUEM MPUOOPOB HA HEMOCPECTBEHHOE U3MEpPEHHUE HEOOXO-
JUMO YOCIHTBCS B TOM, YTO XapaKTEPUCTHKU H3MEPSIEMBIX cpela (arperatHoe
COCTOSIHHE, (PU3NKO-XUMHUYCCKUH COCTaB, TEMIIEpATypa, JaBJICHHE, BIAYKHOCTB),
KaK pealbHbIX, TAK 1 UMUTUPYIOIIUX HEUTPaATIbHbIE, OJIU3KHU K TPOCKTHBIM.

Hamnpumep, BkiItoueHHe B pabOTy pacxoAOMEPOB MEPEMEHHOIO Iepernaja
MpU TEMIIepaType U JaBJICHUHU, OTIIMYAIOIIMXCS OT MPETYCMOTPEHHBIX MPOEK-
TOM, HE JIaeT JJOCTOBEPHBIX JAHHBIX O ACHCTBUTEILHOM pacxojie cpen. He Oyner
oOecrieueHa HOpMaibHas padoTa CUCTEM JUCTAHIIMOHHOTO YIIPaBICHUS IPU Ma-
HOMETPUYECKOM PEKUME MPOLECcCa, OTIMYAOIIEMCS OT MMPOEKTHOTO, a Momnajaa-
HUE BJIATd B TaKue NpuOOpPHI, KaK IepenagoMepsl ra3oB, BOOOIIE BHIBEAET UX U3
CTpOS.

Jlist mpoBepku pabOThl CUCTEM aBTOMATH3allMM B Pa3HBIX pEKUMaX MOJ
PYKOBOJICTBOM HaJIaTYMKOB ONEPATOPHI MPOU3BOASIT HEOOXOAUMBIE TEXHOJIOTH-
YECKHE MEPEKIIIOUCHUS, HAIPUMEP U3MEHSIOT BEJIIMYMHY U HaIpaBlIEHHE MOTO-
KOB M3MEPSIEMBIX cpell B TpyOOIpoBoaaX, EMKOCTIX, amnmnaparax. Eciu B nepu-
O]l MyCKa CHUCTEeMa BBIIIUIA U3 CTPOSA, TO YCTPAHSAIOT HEUCIPABHOCTU U TEpe.
BKJIFOUEHUEM €€ DJIEMEHTHI CHOBA MPOBEPSIOT.

Pa0oThl 0 BKJIIOUEHHIO CHCTEM aBTOMAaTH3allMU MPOBOJAT, KaK MPaBUIIO,
3BEHBSAMH W3 JIByX HAJTQJAYUKOB. 3BE€HY MOPYYAIOT BKIOYUTH NpUOOPHI HA OJI-
HOM M3 arperaToB yCTAHOBKH, a B clydae OOJIBIIOrO YKCIIa CUCTEM M CpPaBHHU-
TEJIPHO y3KOH HOMEHKJIATYPBI alllapaTypbl — OJTHOTHITHBIC CHCTEMBI (HAIIprMep,
KOHTPOJISI YPOBHEH HMJIM ra30BOTO aHAIW3a) B MpejeiiaX Bceld TEXHOJIOTHICCKOM
YCTaHOBKH.
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CBenenus o pesyiabTarax padOT MO BKIKOYEHUIO CUCTEM aBTOMAaTH3alluu
3aHOCST B *KYpHAJ TPOU3BOJICTBA HAJAJOUYHBIX pabOT OpUTaIbl.

[TocnenoBaTeabHOCTh U CPOKHU BKIIOUEHHS B PabOTy CHCTEM aBTOMAaTH3a-
MU ONIPENENSAI0TCS IpauKOM BKJIIOYEHHUS B paboTy nMpuOOpPOB, KOTOPHIE COTJIa-
CYIOT C TIOPSIJIKOM M CPOKaMH MPOBEAECHUS MTyCKOBBIX ONEpalii OCHOBHOTO TEX-
HOJIOTHYECKOI0 000PyI0BAHMS.

[lepen HavanoM pabOT BeCh HAIAOYHBIN MEPCOHAN MOJIPOOHO UHCTPYKTHU-
PYIOT O MpaBUWJIax MPOU3BOJACTBA pabOT Ha JeHCTBYIOIIEM oOopyaoBaHuu. MH-
CTPYKTaX MPOBOJUT MHKEHEP MO TEXHUKE OE30MacCHOCTH 3aBoja-3akazuuka. K
paboTaMm ¢ BKJIIOYEHHBIMU CUCTEMaMU aBTOMAaTHU3alUU JOMYCKAeTCsl TOIbKO Ha-
JAJI0OYHBIN MepcoHall. BKIIIOYAOT U BBIKIIIOYAIOT JIIOOYIO CUCTEMY TOJIBKO MOCIIE
COTJIACOBAaHMS C HAYAIBHUKOM CMEHBI Ha JAHHOW YCTaHOBKE WJIM C PYKO-
BOJICTBOM HAJIaJIOYHOI OpHTrajibl, OCYIIECTBISIONICH MYyCK U HAJIAJKy TEXHOJO-
rudeckoro ooopynoanusi. CBeieHus: 000 BCEX BKIIFOUEHHBIX U BHIKJIFOUEHHBIX B
IyCKOBOM MEPHOJ CHUCTEMAX aBTOMATU3AIlMHM 3aHOCSAT B CMEHHBIA XypHain. B
MpoIlecce BKIIIOUYEHUS MPUOOPOB HAJTAAUMKU MPOBOASIT UHCTPYKTAXK CMEHHOTO
TEXHOJIOTMYECKOTO MEPCOHAJA MO MPaBWJIAM IOJb30BAHUS 3JIEMEHTAMU YIIPAB-
neHust (KIF0YaMu, TyMOJIepaMH, NMEPEKITI0OYaTeIsIMH), PACIIONIOKCHHBIMU Ha JU-
LIE€BOM MAHEIIH LINTA.

Ilepen nepenaveil B 3KCIUTyaTalluO HAJTAXECHHBIE CUCTEMBI ABTOMATU3alUN
JOJIKHBI MPOUTH MPOU3BOACTBEHHbIE HCTbITaHUsA. OO0bEM U MOPSIOK MPOBEE-
HUS UCTIBITAHUM TOW MM MHOM CUCTEMBI OMPENENAIOTCS MHOTUMU (DaKTOpamu,
Y B NIEPBYIO OUEpPENb TOW POJIBIO, KOTOPYIO UIPAET UCIBITHIBAEMAsl CUCTEMA B
oO11el cXxeMe yIpaBJICHUs] TEXHOJIOTHUYECKUM MPOLIECCOM.

OO6mue TpeOoBaHMSI K MPOBEACHUIO UCIBITAHUNA COTJIACOBBIBAIOTCA C 3a-
Ka34YMKOM IPU COCTaBJIEHUHU MporpaMmbl padboT. KOHKpeTHBIN 00beM U CpOKH
UCIIBITAHUM OTHAENbHBIX CUCTEM WJIM TPYIIbl CUCTEM aBTOMATH3allUK PErjlaMeH-
THPYIOTCA MPOrpamMMor ucnbiTaHuid. [IporpamMmy HCOBITaHUI COCTAaBISAIOT B
MPOU3BOJILHON (pOopMe, OHA JIOJKHA COAEPKATh MEPEUCHb MOJUIeKAIINX UCIIbI-
TaHUIO CUCTEM, IKCILUTYaTAIMOHHBIE PEKUMBI, B KOTOPBIX JOJIKHBI TPOBOAUTHCS
WCIIBITAHUS, CPOKHU MPOBEJICHUS U KPAaTHOCTh UCIbITAHUM. B nporpamMmme ykasbl-
BaIOT TpeOyeMble pe3ybTaThl HCHBITAHUW W OTBETCTBEHHBIX 3a peau3aluio
nporpamMmsl. [IporpamMmy HCIHBITaHHMM, a TaKK€ COCTAaB NMPHUEMHOW KOMHUCCHH,
KOTOPOM TOPYYAETCA KOHTPOJIb 3a XOAOM HCIBITAHWUN, YTBEPKIAECT TJIABHBIN
WHXXEHEp MpEeANpUsITUI-3aKa3unKa.

Kak mpaBuiio, OCHOBHBIM COJIEpKaHUEM MPOBOJUMBIX HCIBITAHUMN SIBIISCT-
Csl MPOBEpKa HKCIUTyaTallMOHHOW HAJIeKHOCTH M KauecTBa pabOThl CUCTEM B
HauOoJsiee TSHKENBIX AKCIUTYaTallMOHHBIX PEKMMaX aBTOMATHU3UPYEMOIO TEXHO-
JIOTUYECKOT O Tpolecca.

CucteMb aBTOMAaTHUYECKOTO KOHTPOJSA B OOJNBIIMHCTBE CIyda-
€B UCIBITHIBAIOT HA TOUHYIO U O€3aBapUiiHyI0 pabOTy B T€UEHUE OMPEACIICHHO-
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ro Nepuo/ia, KaKk MpaBuiio, HE MPEBBIIIAIONIETO TpeX CyToK. [Iporpammoit MoryT
OBITh MPETYCMOTPEHBI HCHBITAHUS HAa OBICTPOJECUCTBUE CUCTEMBI KOHTPOJS, a
TaKKe ONpEe/IeNICHHEe JUHAMHYECKUX TOTPEIIHOCTENH MPU PE3KOM H3MEHEHUHU
KOHTPOJIUPYEMBIX TTapaMeTPOB.

B npouiecce ucnbpiTaHuil HaTaJYUKU TPOBOAST JKCILTyaTallMOHHBIE —OIle-
pauuy C anmapaTypou: NEepUOJAMYECKUM KOHTPOJb padOThl, CMa3blBaHUE, 3a-
JUBKY YE€pPHUJI, TPOJIyBKY MECT OTOOPOB U T.II.

WcnbiTanust aBTOMAaTHUYECKUX CUCTEM pEryJupoOBaHUSA CO-
CTOSIT U3 MPOBEPKHU HAJEHKHOCTU PabOTHI ammaparyphl, MPOBOJUMON aHAIOTUY-
HO MpOBEPKE pabOTOCIOCOOHOCTH U HAAECKHOCTH CHCTEM aBTOMATUYECKOIO
KOHTPOJIsl, IPOBEPKHU MOKA3aTelie KauecTBa PEeryJIupoBaHus M YCTOWYHUBOCTH.
[lonyueHHble NaHHBIE U300pAXKAIOT B BUJIE AMArpaMM WM TaONHIl. AHaJIOrW4-
HBIC WCIBITAHHUS TPOBOIAT NPU PA3IUIHBIX pekuMax (Harpys3kax) TEXHOJOTH-
YECKOro arperaTa Wiy mpoiiecca.

VY CcToNYMBOCTD CUCTEM MPOBEPSIOT MPU MUHUMAIBHO BO3MOXXHBIX TEXHO-
JIOTUYECKUX Harpy3Kax.

B yiiep6 HEKOTOpHIM MOKa3aTeIsIM KauecTBa PEryJIUupOBaHUsl B HOMUHAIIb-
HOM pEeXUME 00eCIeUnBaIOT YCTOMYMBOCTh CUCTEMBI B HauboJee TAKEIOM pe-
KUME.

[IporpamMmoii npeaycMaTpuBarOTCs UCHBITAHUS CUCTEM CUTHAaJlu3a-
UUHU UJIU 3aMUTHl OIPU JOCTHKEHUU TEXHOJIOTUUECKUMHU MapamMeTpamu Impe-
JENbHBIX 3HAYEHMM, €CIU MO YCIOBHSM BEICHUSI TEXHOJOTHYECKOTO pexUMa
BO3MOKHO U3MEHEHHE 3TUX MapaMeTPOB.

Cuctembl CUTHAJIU3AIUU, aBTOOJOKUPOBKH M 3allUThl UCIHBITHIBAIOT MpHU
BCEX BKJIIOYEHHBIX B pabOTy y3Jax W 3JeMeHTax. VckioueHrue U3 3TUX CUCTEM
OTZICJIbHBIX MapaMETPOB WM BBEJCHHUE JEOIOKUPYIOLIMX 3aBUCUMOCTEH OCyIile-
CTBJISIETCSI TOJBKO MPU HAIMYUK MHUCHMEHHOTO PACHOPSIKEHUS TJIABHOTO WMHXKE-
Hepa WM AUPEKTOpa NpeAnpUsITUsI-3aKa3uKa.

[lo pe3ynbTaTaM HUCIHBITAHUWA MPUEMHAs] KOMHUCCHS JICJIA€T 3aKJIIOYEHHUE O
TOTOBHOCTH CMOHTHUPOBAHHBIX MPUOOPOB U CPEACTB aBTOMATHU3ALIUU K CIaYe€.

B tex cnywasix, Korja TEXHUYECKUMHU YCJIOBUSMH WJIM OCOOCHHOCTSIMU
TEXHOJIOTUYECKOT0 MpOIlecca MPOBEJACHUE HCIBITAHUN HE MpeaycMaTpUBaeTcs,
aHajau3 paboTOCIOCOOHOCTH BKJIFOUEHHBIX CUCTEM MPOU3BOJAT IO pe3ysibTaTaM
OMBITHO-MTPOMBIIIJIEHHON 3KCITyaTaliy, KOTOPYIO OCYILECTBIISIIOT HalaJ0YHbIN
U 3KCIUTyaTallMOHHBIA TiepcoHall. B mpoliecce sKkcrulyaTallud MPOBEPSIIOT Xa-
PAKTEpUCTUKU U MOKa3aTeln padoThl CUCTEM TaK ke, KaK MpU MPOBEJACHUU HC-
nbITaHui. Pa3HuIla COCTOUT B TOM, UYTO OLEHKHU MPUTOJHOCTH CUCTEM K HCIOJIb-
30BaHUIO MPOMU3BOJAT MO Pe3yiabTaTaM padOThl B OOBIYHBIX SKCIUTyaTal[MOHHBIX
YCJIOBUSIX, @ HE B UCKYCCTBEHHO CO3/1aBa€MbIX 'THKOBBIX PEKUMAX.

HanaxenHble mpuOOpHl U CUCTEMBI aBTOMATHU3aLUU MEPEIAIOT 3aKa3UUKY
MOCJI€ MOJMUCAHUS aKTa CAAYU-TIPUEMKHA CUCTEM aBTOMATU3ALMU B MOCTOSIHHYIO
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MPOMBINIIEHHYIO dKcIuTyaTanuio. KonndecTBo npubOpoB M CUCTEM aBTOMAaTH-
3alluy, CJaBaeMbIX MO OJHOMY aKTy, a Takke oOlllee 4YHUCIO aKTOB CIayu U
crenupuyeckre ycaoBUs Cllauyd OTAECIbHBIX CUCTEM aBTOMATU3alluU OMpeaess-
IOTCSI OOBIYHO TIEPEUYHEM AKTOB CHAYM 1O OOBEKTY HAJIAIKU, KOTOPBIN SIBIISIETCS
MPUJIOKEHUEM K JJOTOBOPY Ha MPOBEACHUE MTyCKOHANAIOYHBIX PadoT.

AKT cllaud 3aBepIIaeT KOMIUIEKC pabOT MO BHEAPEHUIO 3aMPOEKTHUPOBAH-
HBIX CHCTEM aBTOMAaTH3alMHU. TeXHUYECKAas TOKYMEHTALMs, MMpUjiaraemas K ak-
Ty, JIOINOJHAET MPOCKTHYK M HCIOJIB3YETCS MPHU SKCIUTyaTallMu HaJTaKEHHBIX
CUCTEM.

K akty cmaum moaroraBiuBarOT CIEAYIOIIYIO TEXHUYECKYIO JOKYMEHTA-
[AI0. OTKOPPEKTUPOBAHHBIN SK3EMIUISIP pabounX YepTekei MpoeKTa aBTOMATH-
3aI[My; TPOTOKOJIBI UCIIBITAHUNA CUCTEM 3alUThI, OJTOKUPOBKU M CUTHAIM3ALINH;
ABTOMATUYECKUX CUCTEM PETYJIMPOBAHUS; NMEPEUHU NAPAMETPOB HACTPOUKHU pe-
TyJIATOPOB; HEBKIIOUYEHHBIX CUCTEM aBTOMATHU3ALMU; MPEIJIOKEHHUS MO IOBbI-
HICHUIO HAJEKHOCTH M KadyecTBa pabOThl HATaXEHHBIX CHUCTEM; MaMSTKHU IS
TEXHOJIOTMYECKOTO NepcoHana u nepconana KUIIL.

B sx3eMmusip npoekTa aBTOMaTU3aluK, NEpPeIaBacMblii 3aKa34MKY, BHOCSAT
BCE MCIPABJICHUS U U3MEHEHMS, BOSHUKIIME B MTPOLECCE BHINOJIHEHUS HAIAI0Y-
HbIX paboT. Bce u3MeHeHus, KpoMe HCIpPaBICHUSI OLIMOOK MPOEKTA, JOJAKHBI
OBITh YTBEPKJICHbI COOTBETCTBYIOIIMMU MPOTOKOJIAMH WJIU PEIICHUSIMH.

[Tpu 3HauKTENHHON NEpepadOTKE MPUHIUITUATBHON CXEeMbl ABTOMATH3aLIUN
OT/EJIbHBIE JTUCTHI IPOEKTA HAJIaJ0YHAasl OPTaHU3AIMs BBIITYCKAET BHOBb.

B KOMIUIEKT MPUIOKEHUN K aKTy CHAYM BKIIFOYAKOT HPOTOKOJIBI UCIIBITA-
HUWA cucTeM OJOKUPOBKH, 3alllUThl M CUTHAJIU3AIMHU, a TaKXKe MEepeueHb Ipe-
JCIbHBIX 3HAYCHHH (yCTaBOK) MapaMeTpoB 3TUX cucTeM. [Ipu oTindmm ycTaBoK
OT MPEIYCMOTPEHHBIX MPOEKTOM TEXHHYECKYIO JOKYMEHTALHUIO IO 3TUM CHCTE-
MaM JIOMOJIHSIOT peuieHussMHU 00 ux u3MeHeHuu. Ecnu B mpoiiecce u3MeHEeHuUs
Harpy3o0K arperara yCTaBKHA CUCTEM COTJIACHO MPOEKTY AOJIKHBI U3MEHSTHCS, TO
3aBUCUMOCTh WX 3HAUYEHHUS OT peKMMa padOThl TEXHOJIOTHYECKOrO arperara
MIPUBOJIMTCS B ACIIOPTE HACTPOEK.

[Io aBTOMaTHYECKHM CHCTEMAM PETYJIUPOBAHUS B KOMIUJIEKT TEXHUUYECKOU
JOKYMEHTALIMU BKIIFOYAIOT MPOrpaMMy M IPOTOKOJIbI UCHBITAHUS HATAKEHHBIX
cucteM. OTIEIbHO COCTABISIOT NEPEYEHb apaMETPOB TUHAMUYECKOW U CTaTH-
YECKOM HaCTPOEK.

Bce He BKIIIOUEHHBIE BO BpeMsl MPOBEICHUS HAIAI0YHBIX pabOT CHUCTEMBI
aBTOMAaTHU3alUd OOBEAUHSIOT B OT/AEIbHBIN MepeueHb. B mpumedyaHusax K Kax-
JOM TTO3ULMH NEPEYHS YKA3bIBAIOT IPUYHUHBI, KOTOPBIE HE MO3BOJIMIIM BKIIOUYHUTH
3alPOEKTUPOBAHHBIE CHUCTEMBI, HAIPUMEP HEKOMIUIEKTHOCTh anmaparypsl U
BCIIOMOTATEIbHBIX YCTPOMCTB, OTCYTCTBHE HOPMAJIBHOTO TEXHOJIOTHYECKOTO
peKrUMa B IOCIECTYCKOBOW NEPUO.
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[Ipenyioxenus mo gadbHEWIIEMY MOBBIIMICHUIO HAEKHOCTH U KauyecTBa
paboThl CHCTEM aBTOMAaTH3AallMM BKJIIOYAIOT B PEKOMEHJIAIMU IO MOBBIIIECHUIO
HAJIEKHOCTU U KauecTBa padOThl HajaxeHHbIX cucTeM. K TakuM npennoxeHu-
SIM OTHOCSITCSI. 3aME€Ha 3alPOEKTHUPOBAHHBIX THIIOB MPUOOPOB Ha OoJiee coBep-
IIEHHBIE CEPUITHO BBIMYCKaeMble 00pa3Ilbl; MEPEACIIKU OCHOBHOTO TEXHOJOTH-
yeckoro 00opyaoBaHus (M3MEHEHUE MECT BPE3KH MPeoOpa3oBaTesc; yCTaHOB-
Ka WU JIEMOHTAX PETYIUPYIONIEH U 3allOpHOM apMaTypbl; CTa0UIU3aIUs HEKO-
TOPBIX TEXHOJOTMYECKUX MapaMeTpPOB U HU3MEHEHUE TEXHOJIOTMYECKOTO PEeXKU-
Ma); TPOBEICHUE JOMOJTHHUTEIBHBIX SKCICPUMEHTAIBHO-HCCIICI0-BATCIICKAX
paboT Mo OTAENbHBIM CXeMaM WJIM y3jaM aBToMaTu3anuu. Bce pekoMmenmanuu
3aKa34MKy JOJIKHBI UMETh JIETAIbHOE TEXHUKO-9KOHOMUYECKOE 00OOCHOBAHUE.

JIJis TEXHOJIOTHYECKOTo MepcoHana (Ha4albHUKOB CMEH, OIepaTopoB, Ma-
IIMHACTOB) HAJIAYUKU COCTABISAIOT IMAMSITKH IO HCIIOIH30BAaHUIO MPHOOPOB U
CPEACTB aBTOMATU3AllMU JJISl YIIPABICHUS TEXHOJOTMUECKUMHU MPOIECCaMHU, KO-
TOpBIE COAEPKAT ONMKMCAHUE OPTraHOB YINPABICHHUS U AJIEMEHTOB CHCTEM CUTHa-
JU3aliy, PacloJIOKEHHBIX Ha JIMIIEBBIX MAHENAX IIUTOB U MYJIbTOB B LIECHTPAIb-
HOM JUCIETYEPCKOM MOMEIICHUU U Ha MECTHBIX LUTaX YIPABICHUS U CUTHAJIU-
3alluy; MpaBWia MOJb30BaHUS OpPraHaMu YIPaBJICHUS MPU aBTOMATUYECKOM H
PYYHOM YIIPaBICHUU U TIPaBUIIA MEpPeXoja C YIPABICHUS B OJTHOM PEKHUME Ha
yIOpaBJEHUE B APYrOM; JIOTHUECKYIO MOCIEI0BATEILHOCTD MOSIBICHUSI CBETOBOM
Y 3ByKOBOM CUTHAJIU3ALMU NIPU NIPEACIbHBIX 3HAUCHUSX TapaMeTPOB.

K akTy cmauu mpukiIagbBalOT MaMSITKY SKCIUTyaTallMOHHOMY MEpPCOHATY
ciyx0s1 KUII no meToanke Hamagku, MOUCKY U YCTPAHEHUIO XapaKTEPHBIX He-
MCIIPABHOCTEHN B CUCTEME aBTOMAaTH3aluu. B maMmsiTke mpUBOASTCS CXEMBI pac-
MOJIO’KEHUSI JIEMEHTOB CUCTEM aBTOMATHU3allMM U KPAaTKOE OMHUCAHUE UX B3au-
MOJEHCTBHSI;, METO/Ibl HAJAJIKU MPUOOPOB U CPEACTB aBTOMATHU3AIIMH, KaK MpU-
MEHEHHbIE TIPU HalIaJ04YHbIX paboTax, TaKk U PEKOMEHIYEMbI€ K UCIOIb30BAHUIO
B MPOIECCE IKCIUTyaTallMy; CIOCOObI MOMCKa HEUCHPABHOCTEHN B ammapaType u
CUCTEMAaX U METOJIbl KX ONEPATUBHOTO YCTPAHEHUS.

O npojenaHHbIX HAJIAIOYHBIX PA00TaX COCTABISIOT TEXHUYECKUI OTUET MO
BCEMY OOBEKTY WJIM IO OTACJILHBIM €r0 YCTaHOBKaM, IO BCEMY XOAYy Hayalioy-
HBIX pa0OT WJIM MO0 UX OTACJIBHBIM ATanaM. TeXHUYECKHU OTUET COCTABIISIOT Py-
KOBOJIMTEJIM HAJIAJJOYHBIX OpUraJl o MaTepralaM KypHaya HaJlaJIKu.

OTyeT BKJIIOYAET: pa3fiesl C KPAaTKUM OINKMCAHUEM TEXHOJOTUYECKUX OCO-
OEHHOCTEN aBTOMATU3UPYEMOro Ipoliecca WM YCTaHOBKH; pazaen ''Hamamgou-
HbIE pabOThI', B KOTOPOM OMHUCHIBAIOT 3Talbl HAJAJKU MPUOOPOB U CPEJCTB aB-
TOMAaTU3alMU, TPUBOAAT METOANYECKHE YKA3aHUS 10 HalaJKe OTACNIbHBIX MPH-
00poB U cucteM, pazaen 'Opranuzaiys padoT U UX TEXHUUYECKOE U MaTepHuasb-
Hoe o0OecrnieueHue''. 3aBepiaeTcss OTYET KOMMEH akTa ¢/1auyd U MOJIHOM TeXHHUYe-
CKOM JOKYMEHTALMEN, BXOIAIICH B KOMIUJICKT aKTa CHA4H.
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10.5. HopmaTuBHBIE TOKYMEHTHI U MOPSAIOK MOKAPHOT0 HA30pa
3a MPOU3BOJACTBEHHON ABTOMATHKOM

ABTOMAaTH3aIMsI TEXHOJOTUYECKUX MPOLIECCOB MTPOBOJINUTCS HA HOBBIX U HA
PEKOHCTPYUPYEMBIX JEUCTBYIOUIUX MPOMBIIIJICHHBIX NPEANPUITUSAX, B OTIEb-
HBIX COOPYKEHUSX, LIeXaX, MPOU3BOJACTBAX, YUACTKAX.

OCHOBHBIE 3Tanbl CO3IaHUA U BBOJIA B SKCILTYaTAllUI0 CUCTEM aBTOMAaTH3a-
WM. MPOEKTUPOBAHUE, MOHTAX, HajlajgKka U caaya CHCTEM B
skcnayaTauui. Bece aTanel paboT pernaMeHTUPYIOTCS PSAOM HOPM, Ipa-
BWJI, YKa3aHHI, TEXHUYECKUX YCJIOBUN U peKOMEHIanui, 3a)UKCUPOBAHHBIX B
Pa3IMYHBIX HOPMATUBHBIX JOKyMeHTax. HopMaTuBHbBIE JOKYMEHTHI YCTaHABIU-
BaIOT TpeOOBaHUsI K COCTaBy U OGOPMIICHUIO MPOCKTHOW JTOKYMEHTAallUM, Ipa-
BUJIa MPOU3BOJICTBA MOHTAKHBIX M HAJaJOUYHBIX palOT, MpaBuiia 0e30MacHbIX
YCJIOBUHM TpyAa W MOKapOB3pbIBOOE30MACHOCTH MPU MOHTaXXE, HallaJKe U JKC-
IJIyaTalid CUCTEM aBTOMATHU3allMM, METO/bl BBIIOTHEHUS OTACIbHBIX BHJIOB
paboT U KOHTPOJb UX KayecTBa. CylIiecTByeT HOpMAaTUBHAs JOKYMEHTAlMs He-
CKOJIbKMX KaTerOpHuil: pernoHaabHas, BEIOMCTBEHHAs U pa3paboTaHHas OT/EIb-
HBIMU OpraHu3zanusMu u npeanpustusiMu. [1Iupoko ucnonb3yroTcs Ipu Npoek-
TUPOBAHUU M MOHTaxe cpeAcTB aBToMaruzanuu CHullsr.

CHulI "TIpaBuia mpou3BoJICTBa U MPUEMKHU PadOT'' CONEPKUT TpeOOBaHUS
Mo OOIIUM BOIMpPOCaM OPTraHU3allMU CTPOUTEIBCTBA, MPUEMKH B KCIUIyaTalHIo
MPEANPUITUN, 30AHUM U COOPYKEHHUW TOCJIE OKOHYAHUSA CTPOUTENBCTBA; MO
OCYLIECTBJICHUIO M MPUEMKE padOT MpPHU BO3BEICHUU COOPYKEHUH pa3HOro Ha-
3HAQYEHUS; 10 MOHTAXy MHKEHEPHOI'0 U TEXHOJIOTHUYECKOTO 000pyI0BaHUS 3/1a-
HHM, COOPYKEHUM W BHEIIHUX ceTei. Yalne Bcero crnenuaimcraM 1o aBTOMaTH-
3allMM U HaJ30pHBIM opraHaMm npuxoautcs wucnoib3oBaTh CHull "IlpaBuna
MPOU3BOACTBA U TpueMKH paboT. CucteMsbl aBToMatu3amnuu', a takxke CHull
"[IpaBuiia mpou3BOACTBA U MIPUEMKHU PaOOT. DIEKTPOTEXHUUECKHUE YCTpOilcTRa .

NHcTpyKIMKM ¥ yKa3aHUs IO CTPOUTEILHOMY MPOCKTUPOBAHUIO OMpEIesi-
10T MpaBujia U HOPMBI MO MPOEKTUPOBAHUIO U YCTPOUCTBY KOHKPETHBIX MHKE-
HEPHBIX CPEACTB, YCTAaHOBOK M COOPYKECHHUM: 3JEKTPOOCBEIICHUS, CHUIIOBOIO
ANEKTPOOOOPYIOBAHUS, aBTOMATHU3allUM, 3a3€MJICHUM, MOJIHME3allUThI, 3JIEK-
TPOMPOBOJIOK, TPYOOIIPOBOJOB U T.II.

N3 BEIOMCTBEHHBIX JOKYMEHTOB MO BOIPOCaM MPOEKTUPOBAHHS aBTOMA-
TU3alMd OOBEKTOB PAa3IMYHOTO HA3HAUYEHUsI HaxXoAiT npumeHeHue Bemgomcr-
BeHHBICe cTpouTelibHbIe HOpMbI (BCH) 1 OtpacieBbie crangapthel (OCT).

Kpome Toro, npu npoekTUpOBaHUHU, MOHTAKE U HAJIaJIKE CUCTEM aBTOMa-
TH3aLMHU UCIIONB3YIOT pyKoBoasmue Marepuansl — PM u PTM. Cnenyer umers
B BHJly, YTO JIOObIE HOPMATUBHbBIEC JOKYMEHTBI, B KOTOPBIX PErNIAMEHTUPYIOTCS
BOIIPOCHI MOXKAapPO- U B3PbHIBOOE30MACHOCTH U TEXHUKU O€30MACHOCTH MPH MpPO-
€KTUPOBAHUM U HKCIUTyaTallUM CUCTEM aBTOMAaTU3alluH, COTJIacOBaHbI C OpraHa-
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mu [NocymapctBenHoro Hamzopa (["ocroprexnamzop, ['TIC MUC Poccun) u 006s-
3aTeNIbHBI K UCIIOJIHEHUIO HAa MPEANPUITUSAX U B OpraHU3AIUSIX.

OnHuM H3 ompeneNsaonuX JOKYMEHTOB IIPU pa3padOTKe aBTOMATHYECKOU
MoKapHOM 3amuThl TexHonoruueckux mpoueccoB spisercas ['OCT "Cucrema
cTtangapToB Oe3onacHocTu Tpyna. [loxkapuas Ge3omacHocTh. OOmMe TpeboBa-
Husg''. B 3TOM cTranmaprte BIiepBbIE YCTAaHABIMBAETCS JOMYCTUMAasl BEPOSTHOCTD
BO3HUKHOBEHHUS MOXKapa U BO3JCUCTBUE OMACHBIX (PaKTOPOB HA JIIOACH U U3IO-
EHbI TPEOOBAHUA K CUCTEME MPEIOTBPAIEHUS MT0Kapa U K CUCTEME TOKApHOU
3allUTHI, @ TAKXKE PACCMATPUBAIOTCS OPTaHU3AIMOHHBIE MEPOIPUATHS O 0Oec-
MeYeHUI0 noxkapHoi Oe3zonacHoctH. [loxkapHast Oe30macHOCTh 00BEKTa AOJKHA
ObITH OOecreueHa Kak B pabo4yeM ero COCTOSIHUM, TaK U B CIydasiX BOZHHUKHOBE-
HUS aBapuitHOM 00cTaHOBKHU. be3zomacHoCTh Jroei noiKHA OBITH OOecrieueHa
MIpU BOBHUKHOBEHUU MOXKapa B JIIOOOM MecTe 00BEKTa.

TpeboBanusi, uznoxennole B 'OCTe, BBI3BIBAIOT HEOOXOAUMOCTb COBEp-
IICHCTBOBaHUsI METOAOB Hajzopa opraHoB I'TIC 3a cobOnrogeHueM mokapHOM
0e30MmacHOCTH 0OBEKTOB HAPOJHOTO XO3SMCTBA KaK Ha CTAIUM UX MPOCKTHPO-
BaHMS, TaK W Npu sKkcmutyatanuu. Padora opranos ['TIC B 3TOM HampaBieHUH
periiaMmeHTupoBaHa B 'MHCTpYKIMH 1O OpraHU3alMU U OCYIIEeCTBICHUIO ['ocy-
JapCTBEHHOIr0 MoxapHoro Haazopa B Poccuiickoii @eaepanuu’’, 00bsSBICHHON
npukazom MUC Poccun.

OTBETCTBEHHOCTh 32 BBINOJHEHHWE B MPOEKTaX TPEOOBAHUU MOXKAPHOU
Oe3ormacHOCTH Bo3jaraeTcs Ha riaBHOro wrkeHepa npoekrta (I'MII), koTopsrii
MUCbMEHHO O0053aH YJOCTOBEPUTH, YTO MPOEKT BBHIMOJHEH B COOTBETCTBUH C
JEUCTBYIOIIMMU MpaBuiaMu U HopMamu. CoriiacoBaHue MNPOEKTHBIX MaTepua-
70oB ¢ opranamu I'TIC ocTtaercss 00si3aTeIbHBIM TOJBKO B TE€X ClIydasx, Korja
MpU ITPOECKTUPOBAHUM BO3HUKAET HEOOXOJMMOCTh YaCTUYHOTO OTCTYILJICHUS OT
TpeOOBaHUN AEHUCTBYIOIIMX HOPM M MPaBWI WU €CJIM Ha Mpeijiaraembie Mpo-
EKTHbIC PEIICHUS HET YTBEPKACHHBIX HOPM W NIpaBui. B Tex ciyyasx, kornaa
pu pa3paboTKe MPOEKTOB BO3HUKAET HEOOXOJIUMOCTh X COIIACOBaHUS C roc-
MOXHAA30pOM, OHU paccMarpuBaroTcsa B anmapare ['TIC. [Ipu 3Tom n3ydeHuro u
TIIATEILHON SKCIIEPTU3E Ha COOTBETCTBHE TPEOOBAHUSIM MOXKAPHOI Oe30macHo-
CTU MPOU3BOJICTBEHHONW aBTOMATHUKHU MOJJIEKAT BCE MAaTEpHalibl 3TOr0 pasjiena
MPOEKTA.

N3yueHne MatepuanoB MPOEKTAa U COMOCTABICHWE MNPHUHATHIX pPEIICHUN
TpeOOBAaHUSIM HOPMATHUBHBIX JIOKYMEHTOB MO3BOJISIET BBISIBUTH BO3MOJKHbBIEC Ha-
pPYILIEHUS HOPM W TMPaBW, PErIaAMEHTUPYIOMIUX MOXKapHYI 0€30MacHOCTh aB-
TOMAaTU3UPYEMOr0 TEXHOJOTHUECKOTO Mpoiecca. BHecenue kakux-nubo u3zme-
HEHUM B MPOEKT JOJIKHO ObITh CAHKIIMOHUPOBAHO COOTBETCTBYIOIIEH MPOEKT-
HOW OpraHu3aluei.

[Mpu ocymectBnenun Haazopa opranamu [TIC (9kcmepTu3a mpoekTa, Imo-
’KapHO-TEXHHYECKOe 00CJIeIOBaHNE) 32 TPOU3BOJICTBCHHONH aBTOMATHKOW TPO-
BEPSIOT.
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1. CooTBeTCTBUE IIMTOBBIX MOMEIIECHUH (OIMepaTOPHBIX, JUCIETYCPCKUX,
anmapaTHBIX | T.I1.) TpeOOBaHMSIM MOXapHOH Oe3omacHocTh. [Ipu 3TOM UCXOAST
U3 TOTO, YTO MPHU YCTPOMCTBE U BHIOOPE MECTA PACIOJIOKEHUS HIUTOBBIX IMOMeE-
IIEHUU CHCTEM aBTOMAaTH3allMi BO B3PBIBOOIMACHBIX MPOU3BOJICTBAX HEOOXOM-
MO BBITIOJIHEHUE TPEOOBAHUM, MIPUHATHIX HOPMaMU CTPOUTEIHHOTO MPOCKTUPO-
Banus (CHull, CH, BCH) m npuHIMmamMu KOMIIOHOBKH TEXHOJOTHYECKOTO
o0opy1oBaHUS HA 0OBEKTE JAHHON OTpACid MPOMBINUIEHHOCTH. OIHAKO B JItO-
OOM ciydae BO B3pPBIBOOMACHBIX MPOU3BOJCTBAX HEOOXOJMMO YUHUTHIBAThH Clie-
JYIOIIME OCHOBHBIE TpeOOBaHU !

a) peKOMEHIYETCS pa3MeIIaTh IMUTOBBIC IIOMEIICHHS B OTACIBHO CTOSIIMX
3IaHUSX;

0) momyckaeTcs B ciiydae HEOOXOJIUMOCTH MPHUCTPANBaTh U BCTPAUBATh UX
B NIOMENIEHUS C B3PbIBOOMACHBIMUA 30HaMU. BCcTpanBaTh MIUTOBBIEC JOMYCKAETCS
TOJIBKO B MOMEIIEHUS C B3PHIBOOMACHBIMU 30HaMu kjaccoB B-la u B-16 ¢ ner-
KUMH roprounmu razamu u JIBJK u B nmomenieHus: ¢ B3pbIBOONACHBIMU 30HAMHU
kiaccoB B-Il u B-1la;

B) 3alpeliaercs BCTPAaUBaTh IIMTOBBIC B IMOMEIICHHS C B3PHIBOOIACHBIMHU
30HaMu kiaccoB B-la u B-10 ¢ TsxenbiMu Wi CKUKEHHBIMU TOPIOYMMU Ta3aMU
U B IIOMEILIEHHS C B3PbIBOOMIACHBIMU 30HaMU Kiiacca B-1 Bo Bcex ciydasix;

T) HE JOJDKHBI PacIoiaraThCsl IPyrue MOMEIICHUS ¢ B3PhIBOOTIACHBIMH 30-
HaMH HaJl ¥ MOJI BCTPOCHHBIMHU IIUTOBBIMU;

1) TMPUCTPauBaTh IIUTOBBIC JOIYCKACTCS K MOMEIICHUSM C B3pPBIBOOIIAC-
HbIMM 30HaMu KiaccoB B-l, B-la u B-16 ¢ nerkumu roprounmu razamu u JIBX u
K MMOMEIIEHUSIM C B3PBIBOOTIACHBIMH 30HaMu kiiaccoB B-11 u B-lla. Kak uckito-
YeHUe, MPUCTPOIKA IIUTOBBIX MOMEIICHUN K MOMEUIEHUSM CO B3PBHIBOOINACHBI-
MU 30HAMHU C TSHKEJIBIMU WM CKUYKEHHBIMU FOPIOYMMU ra3aMu Tak»Ke JI0MycKa-
€TCsl, HO MPU YCJIOBUH, YTO YPOBEHb I0JIa B IIUTOBOM IMOMEUICHUH U JHO Ka-
OCNbHBIX KaHAJIOB JODKHBI OBITH BBIIIC IMOJIA CMEKHOTO MOMEIIEHHUS (K KOTO-
pOMY TIPHUCTPAWBACTCS IIUTOBOE IMOMEIICHUE) M TOBEPXHOCTH OKPYKAIOMIEH
3emian He MeHee yeM Ha 0,15 m.

K BCTpO€HHBIM M MPUCTPAUBAEMBIM HIUTOBBIM MOMEIICHUSIM MPEIbSIBIIA-
I0TCSI CJIEAYIONINE TPEOOBAHMUS:

a) B IUTOBBIX JIOJKHA OBITh COOCTBCHHASI, HE3aBUCUMAs OT MTOMEIIEHUI CO
B3PBIBOOMACHBIMH 30HAMH, MNPUTOYHO-BBITSKHASI BEHTWIALMS, BBINOJIHEHHAS
TakuM 00pa3oM, 4TOObI Yepe3 BEHTUISLIUOHHBIE OTBEPCTHS B IIUTOBOM HE 00pa-
30BBIBAJIMCH B3PBIBOOIIACHBIE CMECH;

0) B OIMTOBBIX, MPUCTPAUBACMBIX K ITOMEIICHUSM C B3PBIBOOMIACHBIMHU 30-
HaMH kiacca B-l, a Takke K MOMEIIEHUSIM C TSXKEJBIMUA WUJIU CKUKEHHBIMU TO-
PIOYKMMH Ta3aMHM, JOJKHA ObITh MPEAYCMOTPEHA MPUTOYHAS BEHTUJISILUS C IIs-
TUKPAaTHBIM OOMEHOM BO3]/lyXa B 4ac, 00ecleunBaroias B NMTOBOI HEOOIbIIOE
M30BITOYHOE JIaBJICHUE, HCKIIOYAIOIlee MOMaJaHue B HEro B3PBIBOOMACHBIX
cMmeceit;
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B) CTCHBI W MEPEKPBITUS, OTICIISIONINE MUTOBBIC OT TMOMEIICHUI C B3pHbI-
BOOIMACHBIMU 30HAMHU, JOJKHBI ObITh HECTOPAEMBIMU, C MPEAEIIOM OTHECTOMKO-
cTu He MeHee 1,5 4; cTeHbI HOMKHBI ObITh OIITYKATypEeHBI C JIByX CTOPOH U HE
AMETh JIBEPEN U OKOH;

r) B CTEHAX, OTICIISIOIIMX HIUTOBBIC OT IMOMEIICHUN C B3PBIBOONACHBIMHU
3oHamu kiaccoB B-la u B-10 ¢ nerkumu roprounmu razamu u JIBXK u nomerie-
HUW C B3pBIBOOMACHBIMH 30HaMH kiaccoB B-ll u B-lla, momyckaercs mpeny-
CMaTpUBaTh BBOJABI KaOeneil U 3alUTHBIX TPYO SJIEKTPONPOBOIAKU B IIUTOBBIC.
BBoaHbie OTBEpPCTHS AOJIKHBI IUIOTHO 3aJ€NbIBAThCS HECTOPAEMBIMU MaTepHa-
JaMH, a 3allUTHBIE TPYObl AJIEKTPOMPOBOJIKM B MECTax IMEpexojia 4epe3 CTEHY
JOJKHBI UMETh pa3/ieTuTeNbHbIE YIUIOTHEHU. BBo kabeneil u 3alluTHBIX TPYO
AIEKTPONPOBOJIKM B IIMTOBOE MOMEIICHUE U3 MOMEIIEHUN C B3PHIBOOMACHBIMU
30HaMHM Kiacca B-1 u u3 momenieHuii ¢ B3pbIBOONACHBIMU 30HAMHU KjaccoB B-la
1 B-10 ¢ TsbxenbIMU WK CKUKEHHBIMU TOPIOUMMU Ta3aMU JTIOJDKEH BBIMOIHATH-
Csl Yepe3 Hapy>KHbIE CTEHBI;

1) B IIUTOBOM ITOMEIICHUH C OJTHAM BBIXOJIOM, PACIIOJI0)KEHHOM Ha TIEPBOM
9Ta)Ke, 3TOT BBIXOJ[ JIOJDKEH OBITh YCTPOEH HapyXy (Ha TEPPUTOPHIO MPEANPH-
ATHSI HEMOCPEICTBEHHO WJIN Yepe3 HEB3PhIBOOMACHBIN KOPUAOP MU OMEIIECHUE
C HOPMAJIBHOHM CpeJoii); B IIIUTOBOM TOMEIICHHH, PACIONIOKEHHOM Ha BTOPOM
ATa)Xe€ U BBIIIE, 3TOT BBIXOJ JOMYCKAETCS YCTPauBaTh HA JICCTHUYHYIO KIIETKY
WJIU B HEB3PBIBOOMACHBIN KOPUAOD;

€) B IIMTOBOM IOMEIICHUU C JIBYMs BBIXOJaMHU (BTOPOM BBIXOJA TpEIy-
CMaTpPUBAETCS MPH JUIMHE IUTa Oojiee 7 M) OJMH U3 BBIXOJIOB YCTPaWBaeTCs Ha
MEPBOM 3Ta)K€; Ha BTOPOM ITAXKE U BhIIIE — OAJIKOH C MOKapHOU JIECTHULIEH WU
B HEB3PBIBOOMNACHBIN KOPUIOP; BTOPON BBIXOJ JIONMYCKAETCS yCTpauBaTh Ha Jie-
CTHUYHYIO KJIETKY WJIH B HEB3PHIBOOIIACHBII KOPHUAOD;

) PacCTOSIHHE 110 TOPHU30HTAIM W BEPTUKAIU OT HAPYKHBIX JABEPEU WU
OKOH, BCTPOCHHBIX U MPUCTPOEHHBIX IIUTOBBIX MOMEUICHUN O HAPYKHBIX JBE-
pell U OKOH MOMEIIEHUM C B3PBHIBOOMACHBIMHU 30HaMH kiaccoB B-1, B-lla, B-I1l
JOJKHO OBITh HE MEHEe 6 M.

[[luToBBIE TIOMENIECHUSI CUCTEM aBTOMAaTH3AlMU JIOMYCKAETCS MPUCTpau-
BaTh, a TAK)KE BCTPAUBATH B MOKAPOOMACHBIE 30HBI BCEX KIJIACCOB MpH cOOJI0e-
HUU CIETYIOLUX YCIOBHIA:

a) CTEHBI W MEPEKPHITHS, OTICIIAIONINE IIUTOBOE IMOMEIICHNUE OT IOMEIIIe-
HUSA C MOXAPOOIMACHOW 30HOM, TOKHBI OBITH HECTOPAEMBIMU C MIPEAEIIOM OTHE-
CTOMKOCTH He MeHee 1,5 u;

0) oTBepcTHs B CTEHAX W B MOJY JJIA MPOXojaa Kadeyel u TpyO JOJKHBI
OBITH IJIOTHO 3aJIeJIaHbl HECTOPAEMBIMU MaTepUaIaMU;

B) JIBEpb, OTACIAIONIAS IIUTOBOC MOMEIICHHUE OT MOMEIICHHS C IOKapo-
OMacHOM 30HOM, JOJKHA OBITh CaMO3aKpPbIBAIOLIEHCS, MPOTUBOMOKAPHOU C
IpeeIioM oraectoiikoctu He MeHee 0,75 4.
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2. COOTBETCTBHE Pa3PHIBOB OT B3PHIBOOIMACHBIX HAPYKHBIX TEXHOJIOTHYE-
CKUX YCTaHOBOK (B3pBIBOOIIACHBIX 30H Kiacca B-1) u momenienuii ¢ B3pHIBO-
onacHeIMU 30HaMu KJ1accoB B-l, B-la, B-ll 1o oTtnenpHO cTosiero 3manus mu-
TOBOM TpeOOBAHUAM MOKaPHOU 0€30MaACHOCTH.

3. CooTBEeTCTBHE YCTAaHOBJICHHBIX HAa O0BEKTE MPUOOPOB MPOU3BOJICTBEH-
HOM aBTOMATUKH IPOEKTY W peryiamMeHTy. Takas mpoBepka MPOBOAUTCS MO MC-
MOJIHUTENIBHOM cxeme ycTaHoBKH npubopoB 1exa KNUIIuA npousBoacTsa.

4. CoOTBETCTBME MOHTaXa MPOU3BOJACTBEHHONW aBTOMATUKU TpeOOBAHUSIM
MOoXKapHOH 0€30MacHOCTH:

a) UCIOJHCHHE DJICKTPOOOOPYIOBAHUS CPEACTB MPOU3BOJICTBEHHOW aBTO-
MaTHKUY;

0) HayMuuMe 3a3eMJICHHS BCEX IUTOB M MPUOOPOB aBTOMATHKH,

B) BBIITOJIHEHUE TPYOHBIX MTPOBOIOK;

T') BBITIOJTHCHHE DJICKTPOIPOBOIOB,;

1) YCTaHOBKA IIIUTOB U MYJIbTOB;

¢) yCTaHOBKA MPUOOPOB M YCTPOHCTB MPOU3BOJACTBCHHONH aBTOMATHKH.

5. CootBercTtBUE€ NpUOOPOB ABTOMATHUKU HHCTPYKIUSIM  3aBOJIOB-
M3TOTOBUTENIEH.

6. Hanmmume nHa mnpubopax kieliMa WM TUIOMOBI C OTTHCKOM TOCY-
JApCTBEHHOT'O MIOBEPUTEIIS.

/. BoinonHenue rpaduka rocyJ1apcTBEHHONM M BEIOMCTBEHHOW MPOBEPKU
puOOPOB, MOANMUCAHHOTO TJIABHBIM WHXEHEPOM IPEINPUATUS U YTBEPKIACHHOTO
pallOHHBIM KOMUTETOM CTaHAAPTOB U U3MEPUTEIIBHBIX MPUOOPOB C pe3yIbTaTaMu
npoBepok. CpoKH MPOBEPKU CPEACTB U3MEPEHHUs, MPUMEHSIEMBIX sl o0ecreue-
HUs 0€30MaCHOCTU BEACHUS Ipollecca, JOJHKHBI ObITh COTJIACOBAHBI CO CIYKOO0M
TEXHUKH 0€30MacCHOCTHU Ipeanpuatus u opranamu ['ocroprexnaazopa PO.

8. CocrositHue 00BEKTa MO MOKAPO- W B3PHIBOOTIACHOCTH B Pa3UYHBIX pe-
KUMax paboThl U aBTOMAaTHUYECKUX CPEJICTB €ro 3allUuThl. ABTOMAaTUYECKUE CPEeI-
CTBa 3allIUTHl TEXHOJOTUYECKOIO IMpollecca MPOBEPSIOTCS HA OCHOBAHUM JIOKY-
MEHTOB, YTBEPKJIECHHBIX ITaBHBIM UHKEHEPOM MPEANPUATHS U BKIIOYAIOIIUX

a) ImepedeHb OJIOKMPOBOK M CHTHAIHM3AIMK C yKa3aHHEM IpeesioB cpada-
ThIBaHUS (YCTaBOK);

0) MHCTPYKIIMIO IO 3KCIUTyaTallud M MPOBEpKe PabOTOCIIOCOOHOCTH IPO-
TUBOABAPUMHBIX OJIOKUPOBOK M CUTHAJIU3AIINH;

B) rpadyK IPOBEPKU pabOTOCTIOCOOHOCTH OJOKMPOBOK M CHTHAJIA3AIIHHA.

Ha ocHoBaHMU BBIIIENIPUBEICHHBIX JTOKYMEHTOB MPOBOMSTCS MPOBEPKU
paboTOCIIOCOOHOCTH OJOKMPOBOK M CHUTHAIM3ALMM M COCTABJIAIOTCS aKTHI C
MOAMUCSAMHU TeXHoJora, npeacraButeneit ciyx6 K1IIuA u snepreruka. Pe3yinb-
TaThl MPOBEPOK 3aHOCITCS B CHEUUANbHBIA KypHal. Hago uMeTs B BUAIY, YTO
COTPYJIHUKH HAJI30pHBIX opraHoB, Bkiatouas u ['TIH, He nmeror npaBa camocrtos-
TEJIbHON MPOBEPKU pabOTOCIIOCOOHOCTH YCTPOICTBAa MPOU3BOJICTBEHHON aBTO-
MAaTUKH, aBAPUUHBIX 3aIUT U T.II.
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[To pesynmbraTam 3KCHEPTU3BI COOTBETCTBUS MPOEKTHBIX MAaTEPUAIIOB IIPO-
M3BOJCTBEHHOW aBTOMATUKHU TPEOOBAHUSM IMOXKAPHON 0€30MaCHOCTU COCTAaBIISI-
€TCs 3aKJIFOUYEHHE IO MPOEKTY, a IO UTOraM IOXKapHO-TEXHUYECKOro 00cieno-
BaHUS 00BEKTA aBTOMaTHU3alluK B npennucanusa opranoB ['TIH BxiatouaroTcst me-
POIPUATHS IO YCTPAHEHUIO HEAOCTATKOB, UMEBIINX MECTO HA CTAAUU IIPOEKTHU-
pOBaHUs, MOHTaXXa U DKCIUIyaTallUU CPEIACTB aBTOMATHU3ALMU, A TAKXKE BKIIIO-
YAIOTCS MEPOIPHUATHUS IO COBEPUICHCTBOBAHUIO aBTOMAaTHYECKOUW 3alUTHI TEX-
HOJIOTMYECKOI0 IIpolecca.

10.6. U3mepuTeabHass muH(poOpMaLHs B MOKAPHOM HaJA30pe
TE€XHOJOTHYeCKHUX NMPOIecCcOB NPOU3BOICTB

DKCNEepTU3a NPOCKTHBIX MATEPUAIIOB TEXHOJIOTHYECKOW YacTH W pasjena
M0 aBTOMAaTH3allMd MPOU3BOJICTBA HA COOTBETCTBHE TPEOOBAHUSIM MOKAPHOU
0€30MacHOCTH, a TaKXKE IMOXKAPHO-TEXHUYECKHE OOCIIeIOBaHUSI C MPOBEPKOU
BBITIOJTHEHUST HOPM M TpaBUJl MOHTaXKa, MPUEMKH W SKCIUTyaTalluu CpEJICTB
MPOU3BOJICTBEHHON aBTOMATUKHU Jal0T HEOOXOJMMbBIE CBEICHUS HJis OICHKU
MOXKapHOW OE€30MacHOCTH 00BEKTa, HO ATUX CBEACHHWM HEIOCTATOYHO, YTOOBI
COCTaBUTh MPEACTABICHUE O MOXKAPHONU OMACHOCTH HEMOCPEACTBEHHO TEXHOJO-
TUYECKOro mpoliecca B HACTOSALIMNA MOMEHT, €ro (PU3NKO-XMMHYECKUX MpeBpa-
HICHUAX U MapaMeTpax, UX XapakTepu3yroiux. B koHedHOM cueTe 00bEKTUBHO
CYIUTh B TCKYIIUHA MOMEHT BpeMeHHU (MMEETCsS B BHJYy BpEMs MPOBEICHUS IO-
’KAPHO-TEXHHYECKOTO OOCIICIOBAHUS) O MPOTUBOIMOKAPHOM COCTOSIHUH HETIO-
CPEACTBEHHO TEXHOJIOTHMYECKOTO MPOLECCA MOKHO TOJIBKO MOCJE MPOBEPKHU CO-
OTBETCTBHSI HEOOXOAMMOW 3aJ€HCTBOBAHHON MNPUOOPHON TEXHUKH MCHOJIHU-
TEJILHON CXEM€ U COIMOCTABJICHUS TEKYIIUX U3MEPEHHBIX 3HaUYCHHUI mapamMeTpoB,
XapaKTEPU3YIOIINX TEXHOJOTHYECKUN MPOLIECC, C HOPMaMU UX KOHTPOIBHBIX
3HAYEHUH MO TEXHOJIOTMYECKOMY perjaMeHTy. Haue roBops, TpeOyeTcs uiieH-
TUQUKALMSA BETUYUH, XaPaKTEPU3YIOMINX CYITHOCTh TEXHOJIOTMYECKUX MpOIleC-
COB B pe€aJIbHOM BPEMEHU C UCMOJIb30BAHUEM H3MEPUTEIbHBIX CPEJICTB U IMOTY-
yaeMol ¢ Hux uHpopmanuu. U3meputenbHod mHPpopManued Ha3biBa-
I0T YIOPSIAOUYCHHbIE KOJMYECTBEHHBIE CBEJICHUSI O KAaKOM-JTM0O CBOMCTBE Mare-
puabHOrO 00BeKTa (Tela, SBJICHHS, BEIIECTBA W T.II.), MOJy9IaeMbIe OIBITHBIM
MyTEeM C ITOMOIIBIO CICIHATBHBIX TEXHHUSCKUX CPEACTB (M3MEPHUTEIBHBIX TPH-
0opoB wim cucteM). COBOKYITHOCTh YCTPOWCTB MPEACTABICHUS HH(POPMAIIUH,
MMEIONINX €IUHYI0 1EeIb U MporpaMMmy (QyHKIIMOHHPOBAHUS, OObEIMHEHHBIX
OOIIMM UCTOYHHKOM H3MEpHTEIbHOU WHpopMaIu (00BEKTOM YIIPABJICHUS) H
e¢ MPUEMHHUKOM (YEJIOBEKOM), TPUHATO HAa3bIBaTh CHCTEMON OTOOpaxe-
Huss uHPopmanuu (COUN). Paccmorpum Bumbl COU U X BO3MOKHOCTH 10
ananuzy padotHukamu ['TIC npoTHBOMOXAaPHOTO COCTOSIHUSL TEXHOJIOTHUECKOTO
mpoiiecca Ipu MPOBEACHUH MOKAPO-TEXHUYECKOT0 00CIIeI0BAHMS.

CyIIecTBYIOT HECKOJBKO NMPU3HAKOB, HA OCHOBE KOTOPBIX OCYIIECTBIISIETCS
KJIaccu(pUKalusg CUCTEM ' YEJOBEK-aBTOMAT U COOTBETCTBEHHO CHCTEM OTO-

222



Opaxenust uHdopMmanuu. C TOUKH 3peHUs 00ECIICUeHUs TEXHUKN 0€3011acHOCTH
Y TOKapHOM 3alluThl, Hanbonee mpuemiueMa kiaccudukanus COU no crnocody
npeabsaBIEeHUs MOTOKa nHPopManuu yenoBeky. [lo cnocoOy npenbsBieHus: UH-
dopmaruu COU moryT ObITH pa3jenensl Ha yeTbipe rpymimsl (puc. 10.4): COU ¢
WHJMBUAYaJIbHBIM criocoOoM mpeabsaBienus undopmanun; COU ¢ npenbssie-
HueMm uHpopmaiuu B 0000menHoMm Bujae; COU c perynupyeMbiM MOTOKOM;
COMU c uepapxuueckuM criocoOoM mpeabsBIeHUS HHPOPMAIUU.

CUCTEMBI OTOBPAXEHN A NTHOOPMALIMN

{

C nHauBUAYaIbHBIM C npenbsaBiaeHUEM C perynupyembIM C nepapxuueckum
CcI1ocoooM B 0000IIEHHOM MIOTOKOM crocooom
NPEIbSIBICHUS BUJIC PEIbIBICHUS

Puc. 10.4. Knaccuguxkaius cucteM 0ToOpakeHus! nH(OpMaIiu

COMU ¢ vHAMBUAYAJIBHBIM CIIOCOO0M MpeabsiBieHus: MHGopManuu o0-
Pa3yIOTCsl U3 OTIENbHBIX YCTPOUCTB MpPEACTaBICHUS UHPOPMAIMU TaK, YTO CO-
CTOSTHUE KaXXJJOTO KOHTPOJUPYEMOTO TapaMeTpa 0TOOpakaeTcsi CBOMM MHIUBHU-
OyallbHbIM ycTporcTBOM. [IpeabsaBienre nndopmanuu onepaTopy mNpoU3BOIUT-
Cs OJTHOBPEMEHHO B TEUEHHE BCEro Ipoliecca oToopaxenus. [1om10KUTeIbHBIMU
CTOPOHAMHU TaKOTO CI0co0a OpraHu3aIiy MOToKa HH(PpOpMAIUU ABISIOTCS . TIPO-
CTOTa KOHCTPYKITMH, TTOJTHOTA OTOOpakeHuss nH(popmaIuu, ornepaTuBHOCTh OTO-
Opaxenus (MHPOpPMAIIUSI O X0JIe TEXHOJOTHYECKOTO MPOoIecca BO BCEX KOHTPO-
JUPYEMBIX TOYKAX OTOOpa)KaeTCs OJHOBPEMEHHO), HAACKHOCTb OTOOPa’KECHHUS
(oToOpaxkeHue OCYIIECTBISCTCS MapajlIebHO BCEMH YCTporicTBaMu). Paboras ¢
takumMu COU nyTeM cunThiBaHUs MH(GOPMALIMK CO IIKAJI OTCUETa AMarpaMm 3a-
MMACH M COTIOCTABIISIS X C JIOKyMEHTaIbHBIMH 3HaueHUsIMH, paboTHuk ['TIC co-
CTaBUT JIOCTATOYHO MOJIHOE MPEACTABICHUE O COCTOSIHUU TEXHOJOTHYECKOIO
MpoIIecca B IIEJIOM, a TaKXKe MO y4acTKaM, CTaJUsIM U OTACJIbHBIM almnaparam u
arperaram. Henmoctatkamu unauBuayaidbHbix COW, ¢ TOYKM 3peHUS] BOCIpH-
aTUsl MHQPOPMAIIUM, SBISIOTCS. OOJBIION 00beM H30BITOUYHOW HH(POPMAIINH,
TPYJAHOCTb COOTHECEHUS MEXy cOO0M MHOXECTBA OT/JEIbHBIX MOKA3aHUN MPH-
OOpOB /ISl OIIEHKU CHUTYAIIMH TI0 MOXapO- W B3PHIBOOMACHOCTH B IIEJI0M, 0O0JIb-
mas Tiomane, 3anumaemass COU, yto yBennumBaeT BpeMs MOUCKAa HEOOXOau-
Moro coobuienus. Oanako B Hacrosiee BpeMsa Takue COU noka Haubosee miu-
POKO pacnpOCTPAHEHbI B MPAKTUKE aBTOMATH3AIMKU MOTEHIMAIBHO MOXKApO- U
B3pPBIBOONACHBIX TEXHOJOTHYECKUX MTPOLIECCOB.

COU ¢ npenbsiBiieHneM UHGOpMALUU B 0000IICEHHOM BHJE BBIJAIOT
HH(pOPMALIMI0 O MHOKECTBE IMapaMeTPOB HAa OJHOM HMHIUKATOPE B BUJIC €IUHOU
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"COBOKYMHOW' WM 'TeHepanbHOU'" XapakTepucTuku. [IpenmyinecTBaMu Crnoco-
0a SBIAIOTCS:

a) pe3Koe COKpalleHHe MepeaaBaeMOro 4YelOBeKY IMOTOKa WH(OpPMAIUU.
CokpailieHre MOoTOKa MPOUCXOAUT B BHIYMCIUTEIHHOM KOMILJIEKCE IyTEeM IMepe-
pabOTKH TOTOKA IO 3aJaHHOM mporpamMme (BBIYMCICHUE, HAPUMED, CTATHCTHU-
YECKUX XapaKTEPUCTHUK Mpoiiecca-(QyHKIUU paclpeieNeHUsl, MaTeMaTUHYECKOro
OXXKHMJIaHUs, KO3(P(DUIIMEHTOB MOJIE3HOTO IEUCTBUS, ONTUMHU3AIMA U SKOHOMUYE-
ckoii 3¢ dexTuBHOCTH U T.1. K coxkaneHuto, B HaCTOAIIEE BPEMSI Mbl HE MOXKEM
MPEUIOKUTh i1 00OpaOOTKM B BBIYMCIHUTEIBHOM KOMILIEKCE 00O0OIIAI0NIEro
KPUTEPHS 110 MOKAPO- U B3PBIBOOIIACHOCTH 00BEKTA);

0) yMCHBIIIEHUE JOJIM BTOPOCTEIEHHOW HWH(OpPMAIMM W aBTOMATHYECKOE
00o6mieHrne nHopMalum, KOTOpoe cHadkaeT omeparopa uHbopMmanue o cu-
Tyallid B 1IeJIOM 0€3 KaKuX-1u00 3aTpaT BPEMEHH Ha 3TO C €ro CTOpOHbI. OHa-
KO BMECTE C COKpallleHUEM BTOPOCTENEHHOW MH(MOpMALUKU TEPSIETCA 4acTh IO-
JIe3HOU U O4YeHb BaxkHOU mng pabotHuka ['TIH mudopmanmu, nanpumep "rexe-
panbHas" XapakTEpUCTHUKA HE HECET CBEJICHMM 00 aapecax OTKIOHUBIIUXCS Be-
JUYUH, O TMPUYUHHO-CJIEICTBEHHBIX CBS3SAX, OOYCIOBHUBIIUX OTKJIOHEHUE OT
HOopMbl, U Jp. [Ipumenenue takux COU cHMkaeT Takke HaJEKHOCTbH OTOOpa-
XKEHUS U TpeOyeT OT 0OCITYKHMBAIOIIETO MEepCcoHaia U pabOTHUKOB HAJ30PHOTO
opraHa riayoOKoro 3HaHUsI TTOBEJICHUSI KOHTPOJIUPYyeMOoro o0bekTa. B nensax mo-
BBIIIEHUS YPOBHS MOXKapHOU Oe3onacHOCTU oObekTa padbotHukaMm ['TIH craenyer
PEKOMEHI0BaTh 00ECIEeYEHUE TAKUX CHUCTEM JOMOJHUTEIbHBIMU CpPEICTBAMHU
WHJIMBUIYaJIbHOTO OTOOpaXEeHHUs, KOTOPblE€ HE3aBUCUMO OT pabOThl OCHOBHOI'O
WHJMKATOpa HENPEPHIBHO U OMEPATHUBHO XAPAKTEPU3YIOT 3HAUYCHHE Haubojee
OTBETCTBEHHBIX M0 MOKAPY U B3PbIBY MaPAMETPOB.

COMH ¢ peryaupyeMbIM MOTOKOM HHGPOpPMALMU C TOMOUIBIO YCTPOMCTB
KOMMYTAIIMU PACWICHSIOT OOJIBIIONW MOTOK MH(POPMAIMU HA Psi MAJbIX U TMO-
CJIeI0BATENILHO MPEABSABIAIOT UX onepaTopy. [Ipu 3ToM cpeau HUX ecTh cucTte-
MBI, TPEeAbSBISAIONINE UHHOPMALMIO ''C IPUOPUTETOM ', aBTOMATUUYECKHU BbIjIe-
JSOIINE HEOOXOMMbIE B TAHHOW (pa3e TEXHOJIOTHYECKOrO MPOIECCa BEIUYNHBI
napaMeTpoB WIM HamOoliee 3HAYMMBbIE ISl BUJA TEXHOJOTMYECKOTO pexuMa
(myck, mpenaBapuiiHas CUTyallus W T.I.), a TAK)KE CHCTEMBbI, TIPEIbIBIISIONINEC
MH(pOpMaILIMIO TOJBKO O T€X BEIMYMHAX, KOTOPHIC BBILIUIN 32 JOMYCTUMBIE Mpe-
nensl. PabotHuk ['TIC, ncnonb3ys B X0€ KOHTPOJIS MOXKapo- U B3PbIBOONACHO-
CTU TEXHOJOTHYECKOrO Mpoliecca TAKUE CUCTEMbI, MOXKET UMETh MOJAPOOHbIE
CBEJICHMS O MapaMeTpax Ha KaxJoM pexuMe U (aze TEeXHOJOTHMYECKOTO Ipo-
1ecca B He00X0AMMOM 00bEME U CTEIEHH HATJIsIHOCTH.

COMU ¢ nepapxnyecKuM crnocooom mnpejacraBjieHuss vHpopmanum odec-
MIEYMBAET €€ CTYNEHYATOCTb.

[IepBasg cTynmneHb— OTOOPAXKEHUE COCTOSIHUSI TEXHOJIOTUUECKOTO
npouecca B uesnoM. IIpenpsaBieHne HEKOTOPOM COBOKYITHOW Ka4eCTBEHHOW Xa-
PAKTEpUCTUKUA C COXPAHCHUEM WHJUBUIYAIbHBIX MTPU3HAKOB MHPOpPMAIINH, T.€.
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aBTOMAaTHYECKOE, HEMPEPHIBHOE M ONEpPAaTUBHOE CHAOXEHUE 4enoBeka HUHGOP-
Mareit 00 obiel cutyaruu (0e3 ee JeTaau3alum).

Brtopas cTyneHb— oToOpakeHUe Mo yKa3aHUIO OlepaTopa COCTOs-
HUS OTHENIbHOW YacTH, CTaJud, ydyacTka oObekTa. lIpemabsiBiasieTcss TOJIBKO Ta
uH(popMalysi, KOTOPYIO HAlAET HYKHBIM MOJY4YHUTh ONEPATOp MOCIEe O3HAKOM-
JIeHUs ¢ OOLIEeH CUTYyaluen.

TpeThrss cTyIleHb— 0TOOpaxkeHHE MO TpeOOBaHUIO OnepaTopa UH-
dbopmanuu 0 COCTOSIHUM Ka)JOro OTIEIbHOI0 MEPBUYHOrO MpeoOpazoBaTers,
KaXXJI0r0 KOHTPOJIUPYEMOTO MapaMeTpa.

Paboras ¢ Takoii cucremoit, pabotuk I'TIC mMoxer nmonyuuts uHdopma-
LIUIO0 O COCTOSIHUU OOBEKTA B 1IEJIOM U C HHTEPECYIOLIEH €ro JeTaln3anue.

Cuctembl oToOpaxkeHUs: MH(GOpPMALIMK OOECIIEUUBAIOT €€ MPEACTaBICHUE
orepaTopy MOCPEICTBOM YCTpPOWCTB mpeactaBieHus nHpopmanuu (YIIN), xo-
TOPBIE B COCTaBE CUCTEMBI OTOOPAKEHUS SIBISIOTCS MOCIECIHUM 3BEHOM HU3Me-
PUTEIBHOTO TPaKTa U C KOTOPBIX Mpu HeoOxoaumoctu paboTHuk I'TIH cuuths-
BaeT uHpopmanuto. Ha puc. 10.5 nmpuBenena kmaccudukaius yCTpOMCTB mpe-
ctaBiieHust uHpopmaiuu. OHa BBINOJIHEHA MO TPEM MPU3HAKAM: CBOMCTBaM HO-
cutens uHpopMaluu, BULy OTOOpakeHus: U popMe Mpe/ICTaBICHUS YETOBEKY .

I[To cBoiictBam Hocutenss unpopmanuu YIIU nenstcs na peru-
CTpUpyIOIlKe W mokasbiBatolue. Hocurenbs nnopmanuu B pecucmpupyroujux
npubopax — nuarpammHasi Oymara, OyiaHk, Oymara co ClelHaIbHbIM MOKPBHITH-
€M, IUIaHIIEeT W Jp. NPEACTaBISAIOT COOO0Ul JOJITOBPEMEHHOE 3allOMHHAIOIIEe
YCTPOMCTBO, HE pa3pyllaroiieecs MNpyu CYUTHIBAHUM U HE TpeOylolllee pereHepa-
MU, YTOOBI IPUHATH HA XpaHEHUE MOTOK U3MepUTeabHON uHpopmanuu. Takoit
Buj uHpopmanuu noseseH padbotHuky ['TIC npu ucciegoBaHuyd MMEBIIUX Me-
CTO aBapui, B3pbIBOB M MoxapoB. Hocurenbs uHbOpMaLUU B nOKA3bIEAIOUJUX
npubopax (mkana, 3kpaH, Tabio) He 00JaaaeT CBOMNCTBAMH JIOJITOBPEMEHHOM
namsTi. Mudopmannsi coxpaHseTcsi Ha HOCHUTEIIE MOKa CYIIECTBYET COOOIIEHUE,
IpU 3TOM BO3MOXHO OCYIIECTBJICHUE IKCHPECC—AHAIN3A COCTOSIHUSA TEXHOJO-
rudeckoro mnpoiecca. [lo mpodeccronanbHbiM cooOpaxeHUsIM Hanboaee OTBET-
CTBEHHbBIC TapaMEeTPhbl MOXKApPO- U B3PHIBOOMNACHOIO OOBEKTA JIOJKHBI MOJAJIE-
&KaTh PETUCTPAIUU.

ITo Buny oto0paxenus YIIU paznensior Ha:

HenpepuleHble. A(a); A(Y); A(t,N); A(X1, X2,..., Xn), (10.4)
A(X1, N1); A(X1, X2,.-., Xn, N),

rae A — oToOpaXkaromuil mapameTp; o — yrojl moBopoTa; t — Texyliee Bpems; Xy,
X2,..., Xn — KoopauHathl A; N — momoJHUTENbHAass KOOpJAHWHATa 0TOOpakaeMoro
napametpa A, ompejensieMas BUI0M MPUEMHON CUMBOJIUKH,;

OucKkpemmoie: A(ty) = +fOA(t)ES(t —1;)dt, (10.5)
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rae T — (GUKCUPOBAHHBIM MOMEHT BpeMeHH. Cioj/ia )K€ OTHOCHUTCS OTOOpakeHHE
3aBUCHUMOCTEN BHUIA.

AX, Ti); AX, Ti, Ni); A(X1, X200 Xy Ti); A(X1, X24..., Xny Tiy N), (10.6)

rae N — ¢pukcupoBaHHOE 3HAYEHHUE JOMOJHUTEIIBHOW KOOPJIUHATHI OTOOpakae-
MOTO ITAPaAMETPA;

KOMOUHUpOBaHHble: OHU COBMEIIAIOT Ha OJHOM HOCUTEIE HH(POpPMALUU
HETMPEPBIBHBIN U AUCKPETHBIN BU OTOOpaKEHUSI.

CymiectBeHHBIM npu3HakoMm kiaccudukanuu YIIW sBasercs ¢dopma
npeactapieHuss nHGopmanuu. Mudopmarus MoxKeT ObITH Mpe/ICTABIIC-
Ha Ha HOCUTENIE B BHUJIE HEMPEPHIBHOW KpHUBOM, rpaduka, nuarpammsl JU0O0 B
BUJIC yncel, OyKBEHHO-IMGPOBBIX Tadnui 1 T.1. Ha puc. 10.5 taxxe mpusese-
Hbl BUJbl HocuTened wunpopmarmu YIIW paznuuHbiX KiaccUPUKAITMOHHBIX
rpynn. C HUMU COOTHECEH NEPEYCHb HA3BAHMN HOMEHKJIATYPHBIX TPYIN YCT-
POICTB mpecTaBiieHus] H(HOPMALIUK, U3BECTHBIX B MPUOOPOCTPOCHUH.

YCTPOMCTBA ITPEJCTABJIEHUS NTHOOPMAIU

Peructpupyromniue [Moxka3siBaroriie (MHIUKATOPHI)
| | | | | |
Amnanorosslie| [[AuckperHbie| |CoBMmemieHHble|  |AHanorossle| |[luckpernsie| |CoBMEIIEHHbBIE

[ [ [ [

I'paduue- || I'pa- | 3na- | | 3nakorpadu- I'paduue- || I'pa- | 3na- || 3Hakorpadu-
CKHE ¢bude-|KoBbIE YECKHUe CKHE ¢ude-|KoBbIe YECKHE
CKHUE CKHUE
Y 5,064 70,1 [ ——
VAN
i | oo | B ‘ @6
! L] , — K @80,4
E%E 4,910 - I 7 61035
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Puc. 10.5. Knaccugukamus ycTpoicTB IpecTaBiIeHuss HHPOPMaLUK:
1 — camonuiyiye ogHOKaHAIbHBIC (@) U MHOTOKaHAJIbHBIC TIPUOOPHI (6);
2 — KOOpAMHATHBIE MIOCTPOUTENH; 3 — HU(PPOBBIE PETUCTPUPYIOLIHE TPUOOPHI;
4 — 3HaKkorpauUecKue yCTpoicTBa; S5 — mpruOOphl MOKA3bIBAIOIINE;
6 — mocTpouTenu 3M0p U rpaduKoB; 7 — HU(PPOBBIE HHIUKATOPHI; 8 — AUCIIEN
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B camonumymmx mpubopax 1 ocymiecTBisieTcss perucTpaius 3aBUCHMO-
creit Buna y = f(t) omnoit (/@) niau HECKOIBKHUX U3MepsieMbIX BeinwuuH (16). [
pPETHCTpAIMU IBYX BEJIHMYWH, CBI3aHHBIX MEXITYy COO00H (yHKIIMOHATHHOW 3aBU-
CUMOCTBIO Y = t(X), HCTIOIB3YIOTCS CAMOTIMIITYIIAE TPUOOPHI CICASAIIETO MPeoo-
pasoBaHusl (IBYXKOOpIWHATHBIC rpadonocTponTtenbHbie 2). MHOTMA IS KOJIH-
YECTBEHHOW OIICHKHM W3MEPSEMON BEIMYMWHBI MCIOIB3YETCS IUGPOBas PErucT-
parust 3. OgHAKO KaXIOMY B OTACTHLHOCTH — IUGPOBOMY 3 U rpadUdecKOMy
1, 2 — mpucymu cBou HefocTaTku. Tak, mpu mudpoBoit Gopme 3anvcu yTpayn-
BAETCsl BOBMOXKHOCTh KAUECTBEHHOTO aHalIM3a Pe3ysbTaToOB U3MepeHuil. B cBoro
ouepeb, MOYICHHE KOJUISCTBCHHON WH(GOPMAIUU TI0 3alMCH B TpadUUecKOi
dbopme conpsKEHO C BO3MOKHBIMU OIIMOKaMU MpU 00pabOTKe U 3aTpaTe Bpeme-
HU Ha ee 00pabOTKy. Y CTpaHUTh HEJJOCTATKU KaXKJIOTO U3 PACCMOTPEHHBIX BU/IOB
3aIHCH YAACTCSA B PETUCTPUPYIOMIUX YCTPOUCTBAX, OCYIIECTBIISIONUX aBTOMATH-
YECKOe COBMEIICHUE Ha OJIHOM HocuTelle nHpopMmanuu B Buje rpaduyeckon 3a-
BUCUMOCTH U B lIM(ppoBoii popme 4. IHAUKaTOpHBIE YCTPONUCTBA, UCTIOIb3YEMBIE
B YCTPOWCTBAX MPEACTABICHUS, MOTYT OBITh pa3/elieHbl HA YCTPONCTBA, OTOOpa-
xarorue nHpopManuo B rpadudeckoit 5, 6, 3HaKOBO# 7 M 3HAKOrpadUIecKOi
dbopme 8. Hambosree mmpoko pacmpoCTpaHEeH B HACTOSAIIEE BPEeMsl ISl TIOCTPOE-
HUS TpaUKOB, S0P, TUCTOrpaMM B rpaduueckor u 3Hakorpaduueckon dpopme
crocod oToOpakeHns1 MHPOPMAIINH, OCHOBAHHBIA HAa MCIIOIH30BAHUH JJICKTPOH-
HO-JTy4eBBIX TPYOOK B YCTPONCTBAX MpEACTABICHUS MHPOPMAIUU — TUCIUIESX 8.
OO6o0mIeHHas CTPYKTypHas cxema JucIuies npuseaecHa Ha puc. 10.6. Haznauenue
OJIOKOB, BXOJISIIIIUX B YCTPOHUCTBO, OUEBUIHO U3 UX Ha3BAHUH.

- . | _ N

YCTPONCTBO COMPSiXKEHNS CTPOWCTBO CbOpMVIpO-—r YcTponcTeo

C UCTOYHMKOM Mchopmau,mml BaHMWs 311eMEHTOB hopmmpoBaHus
[ n3obpaxeHus I n3obpaxeHns

Brnok ONT

Bnok ynpasneHua
MoaynAaTopom

[eHepatop — ApkocTb

TO4eK

:

[MpeobpaszoBaHune lenepatop ¢ Briok nutanus

NcTouHuk

—> Pasmep

BXOZIHOW MHOpP- 3Haka 3MeKTPOoaoB
MHGopmaLy Mauum oNnT
[eHepatop
MamsiTb OKPYXHOCTEI p | e—| Mosopor ‘I
T—o

Bnok Bbibopa
dopmbl oTOOpa-
XKeHusi

Brok oTknoHeHus
nyya

[eHepatop
BEKTOPOB

Monoxe-
Hue

KomaHaHbIn
annapar

lTi

Puc. 10.6. CtpykTypHas cxema Jucruies
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Hcxons n3 mmaHa 1 o0beMa MOKAPHO-TEXHUUYECKOT0 00CIeq0BaHMs, pa-
ootauk ['TIC, ucnonb3ys uHpopmalyio B J000M U3 pacCMaTPUBAEMBIX MpeE.-
CTaBJICHUM, CMOXXET OLEHUTH MOKAPO- U B3PHIBOOMACHOCThH (PYHKIIMOHUPYIOIIIE-
ro TEXHOJOTUYECKOTO Mpoliecca U PeKOMEH/I0BATh MMYTH €€ CHIXKCHUS.

10.7. lnarHocTuKa ¥ MPOrHO3MPOBAHHUE MOKAPO- U B3PbIBOOMACHBIX
COCTOSIHUI TEXHOJIOTMYEeCKUX MPOLECCOB

Nudopmanusi, nocrynaromias ¢ yCTpOUCTB OTOOpaXXKEHUsI MO Pa3IUYHbIM
KaHaiaMm, o0ecreurBaeT HE TOJbKO TOYHOE BBINOJIHEHUE MPOrpPaMMBbl yIpaBiie-
HUSI, HO U BO3MOXHOCTb ONPEAECICHUS TEHACHIIMU MTOBEICHUS TT0KapO- U B3PhI-
BOOMACHOI0 OOBEKTa. YMEHHE MpU HEOOXOJUMOCTH JaTh TaKyl0 OLIEHKY CO-
CTOSIHUSL TE€XHOJIOTHYECKOro mporecca pabotHuky opranHoB I'TIC coBmecTHO ¢
OMEPATUBHBIM MEPCOHAIIOM MO3BOJIUT 0OBEKTUBHO OIEHUTH MOKapO- U B3PHIBO-
OMacHbIe CUTYallUHd U BHIOpaTh ONTUMANIbHBIE MTYTH UX MpeaynpexacHus. Takas
OIICHKAa HOCUT OMOCPEJIOBAHHBIN XapakTep. ITO 3HAUUT, YTO YEJIOBEK padOTaeT
HE C pealbHbIMH OOBEKTaMHM, a ¢ UX UHGOPMALMOHHBIMUA MOJEISAMU, KOTOPBIC
MPEACTABISAIOT COOOM COBOKYMHOCTh CBEICHUN O COCTOSIHUU YMPABISIEMOIO
00beKTa, BHEIIHEH Cpe/bl, BO3MYIIAOMIUX BO3ACHCTBUM, (QYHKIIMOHUPOBAHUS
MU3MEPUTENBHOM, BBIYMCIUTEIBHOM U COOCTBEHHO YIPABISIONIEH anmaparyphl.
[TocTostHHOE OXMaHUE HEMOJIAJKH, aBAPUHU WIIA BO3MOKHOTO B3pbIBa U MOXKapa
BBI3BIBAIOT Y ONEPATOPOB M3JIMIIHIO HANPSKEHHOCTh U, KaK CJIEACTBUE, OIIU-
OOYHbIE JCUCTBUS MPU BO3HUKHOBEHUM TAKUX cUTyaruil. Bo uzbexanue Takux
HEXEATEIbHbIX SIBICHUN HEOOXOJUMO MPOTHO3UPOBATH YPE3MEPHBIE OTKIOHE-
HUSI ONPEACNSAIONIMX M0XKapo- U B3PbIBOONACHOCTh NMAPaMETPOB TEXHOJIOTHYE-
CKOI'0 Tpoliecca U Meperpy3Ku OTIEIbHBIX 3JEMEHTOB TEXHOJIOTUYECKOTO 000-
PYAOBaHHUS M YCTPOMCTB aBTOMATHKH, YTO JAaCT BO3MOXHOCTb IMPEIYIPEIUTH
HEMoJaJAKu 00OpyAOBaHUSI U OTKa3bl B CUCTEME YIPABJICHUS, KOTOpbIE Ha3pe-
BAIOT MTOCTENEHHO.

Kak Obl10 Moka3zaHo BbIIIE, OAHUM U3 CIIOCOOOB MPOTHO3UPOBAHUS, MPHU-
MEHSIEMBIX B MPAKTUKE YIPABICHUSA MOXKAPO- U B3PBIBOOIMACHBIX TEXHOJIOTHYE-
CKMX MPOLIECCOB, SIBJISIETCS 3alUMCh U3MEHECHUN MMApPAMETPOB, OCYILIECTBIIAEMAas
HEIMPEPHIBHO. DTO JIa€T BO3MOXKHOCTh HA0JIIOAaTh HE TOJBKO TEKyIIEe 3HAUCHUE
MapaMeTpa, HO U BUAETh TEHJICHIMIO €T0 U3MEHEHHUS 3a MPEAIIECTBYIOIINAN MO-
MEHTY HaOJIOJIEHHUs] OTpe30K BpeMeHu. ClieloBaTeNbHO, ONEpaTop WM JIHIIO,
MPOBOJISIIIEE KOHTPOJIb MPOTHUBOMOKAPHOTO COCTOSIHUSI OOBEKTa, 3aMETUB
CKJIOHHOCTb TOT'0 WJIM MHOTO MAapaMeTpa K pOCTy WIM MAJAECHUIO, UMEET BO3MOXK-
HOCTb MPEANPUHATH MEPHI, HAIPABJICHHbIC HA MPENOTBPALIEHHUE €T0 OTKJIOHE-
HUW ¥ HCKIIFOYEHNE BO3MOXHOW aBApHH, B3pbIBA WM MOxkapa. Pazsutuem 3toro
croco0a CIyUT NMPUMEHEHUE aBTOMATUYECKUX CUTHAIM3ATOPOB CKOPOCTH Ma-
JCHUSI WV HAPACTAHUSI YUCJICHHBIX 3HAYCHUN KOHTPOJIMPYEMBIX HapaMeTpPOB.
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[IpeBblllieHHEe CKOPOCTH U3MEHEHHUS MapaMeTpa CBEpX YCTAHOBJIEHHOTO JOMYycC-
TUMOTO 3HAYEHUSI MOXKET COMPOBOXKIATHCS CBETO3BYKOBOU curHanuzanuei. Ta-
KOW crmoco0 MO3BOJISIET KOHTPOJMPOBATH HECKOJbKO HamOoJiee Ba)KHBIX Mapa-
METPOB M TpeOyeT NOCTOSIHHOTO BHHMMaHHUsA onepartopa. I[IporHo3upoBanue
MHOECTBA MapaMeTPOB OJHOBPEMEHHO JIOCTUTaeTCs ¢ MOMOIIBIO CIIOpaanye-
CKOro KOHTpoJsi. OH COCTOUT B TOM, YTO ONEpPaTOp C MOMOIIbIO 3a]aTYUKa MO-
’KET BPEMEHHO M3MEHHTH Tpeie cpadarbiBanus (YCTaBKH) cpa3y Ha BCEX CHI-
Haau3aTopax cpadaThIBaHMsS aBapUUHBIX TeXHOJOTrHueckux 3amwuT. [lo mepe
MEJIJIEHHOT'O MOBOPOTa PYUYKH 3aJaT4MKa B CTOPOHY Ipejena cpabaTbiBaHUS Ha
Ta0J0 BBICBEUMBAIOTCS CHUTHAJBI MapaMeTpPOB, HAXOMSIIMXCS Ha BCe OOJIbIIEM
yAAJICHUH OT MEePBOHAYaIbHO YCTAHOBICHHOTO 3HauUeHUs. [lonb3ysick 3TUM crio-
coOOM, omepaTop MOXET BUJETh, KAKOW y4acCTOK TEXHOJIOTHYECKOrO IMpollecca
HauOoJsiee CKIOHEH K aBapuH, W MPEANPUHIThL HEOOXOUMbIE MEpHI 10 €€ Mpe-
JOTBPAILICHHUIO.

[IpenymnpexaeHne OTKa30B B palbOTe dSJIEMEHTOB CHCTEMBI YyMIpPaBICHHS
JNOCTUTAETCS, BO-TIEPBBIX, MOCTOSHHOM CBETOBOW CHUTHAIM3ALMEN O HaJWYWU
HaIpPsDKEHUS B LEMAX JIEKTPUUYECKOr0 MUTAHUS; BO-BTOPBIX, MPUHYIUTEIbHBIM
(B 1IeJIIX KOHTPOJIS) 3aMBIKaHUEM KOHTaKTHBIX YCTPOWCTB aBapUWHOMN CUTHAIIH-
3aIuu.

Pemaromyro posib B NpenyNpekICHUU MOBPEXKICHUN M aBapuil ¢ Mocie-
JOYIOIIMMHU B3pbIBaMH U TOKapamu, pa3BUBAIOLIUXCS MOCTENIEHHO, UTpaeT mpa-
BWJIBHO W CBOEBPEMEHHO TMOCTAaBJIEHHBIA IUArHO3 COCTOSIHUSI OOOpYAOBaHUS.
[Ipouiecc Amarsos3a 3aKkiIOYaeTCs B MOSTAMHOM YCTAHOBJIEHMH HCTUHHOW MpH-
YUHBI IPOTPECCUPYIONIETO OTKJIOHEHHUS MapaMeTpa OT YCTAaHOBJIEHHOI'O 3Haue-
HUs. B OCHOBY aBTOMaTH4E€CKOIr0 yCTPOWCTBA AMATHOCTUKUA MOXKET OBbITH IMOJIO-
*eHa (popMallM30BaHHAST MOJIEIb JIEATEIbHOCTH ONBITHOTO OIepaTopa, CTaBs-
IETO JAMArHO3 COCTOSIHMS 0OBbeKTa ympasieHus. Kak BugHo u3 puc. 10.7, xon-
LHEHTPUYECKUE OKPYKHOCTH, PACIIOI0KEHHBIE MO CTENEHU BaXXHOCTU COOBITHUH,
O3HAYaIOT MOJMHOYKECTBA MPU3HAKOB €1, XapaKTEePU3YIOIUX TO WIA WUHOE CO-
CTOsiHME. 3ampaiivBasi HHOOPMALUIO U3 OTAENIbHBIX TOYEK OOBEKTa, ONepaTop
"mpoaBuUraeTcs’” Mo TOM WM MHOM BETBU NMPUYMHHO-CIEACTBEHHOrO rpada oT
1eHTpa (MCXOTHOTO COOBITHUS) K mepudepun (MOIMHOKECTBY BO3MOXHBIX IPH-
3HakoB). Oteepras (0) wim npuaumas (1), TOT Wi uHOHM Npu3HaK (TUIIOTE3Y),
ormepaTop 'MOAXOAUT' K MCXOJHOMY COOBITUIO U YCTaHABJIMBAeT AMArHos. Bua
TaKoro rpaduka nokaszaH Ha IPUMEPE BBISBICHUS IPUUMHBI POCTA TEMIIEPATYPHI
noamumHAKOB (puc. 10.8). Pacmemienue rpada Ha BO3MOXKHBIC TIPUIHHBI Mpe-
KpalllaeTcsl MOocae YCTAaHOBJIEHUSI MCTUHHOW MPUYUHBI, KOTOpas XapaKTepHu3yeT-
Csl YETKUM U OJTHO3HAYHBIM YKAa3aHHEM HCTOYHHKA OTKJIOHEHHS MapameTpa Wiu
pexuMa pabOThl OT 3aJJaHHOTO 3HaueHus. Ha ocHOBe mOI0OHBIX MOJIETIEH MOTYT
OBITh CUHTE3UPOBAHbI JIOTHYECKHE YCTPONCTBA IMATHOCTUKHU WIH K€ COCTaBIIe-
Hbl ajaroputMuueckue nporpammbl aisg OBM. Oxnoit u3 dopm oToOpaxeHus
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npegaBapuiiHON CUTyallud Ha OOBEKTE 3alUThI B MPOIECCE AUArHO3a CIIY>KUT
MPUYUHHO-CJIEICTBEHHBIN rpad, BbI3BIBAEMBIN Ha SKpaH MOHUTOpPA ONEPaATOPOM
IIPYA Y4aCTUH COTpyaHuKa opranos [ TIH.

Puc. 10.7. ®opmann3oBaHHast MOJAETH AESTEIHHOCTH OTIEpaTopa,
CTaBSIIIETO TUArHO3 COCTOSHHS 0OBEKTA YIIPaBICHUS

OTkntoyeHa
cucrema 3akpbiTa
oxnaxaeHust apmartypa
Temnepary- 0 Pacxop, Cnwus 0 He nonHocTbio
B HOpMme yMeHbLUMNCA OTKpbITa apmMartypa
pa noaLnnHN SR R § -
KoB (noBblLe 0 Het ox- |1 0
Hue) 1 naxneHns 1
e — 1
BkritoueHa OTkphiTa Mo mecty:
cuctema [1 o  apwmatypa MPOYNCTUTD
oxnaxaeHusi _.Pacxo,q YTeq_Ka 3acopeHa ' TpyOy, npo-
Hmke | gyBennumnack cnmeHas BEPUTE pacxon
HOpMbl ——— Tpy6ba
HeuncnpaBHoCTb
B Hacoce

Puc. 10.8. [TpuunHHO-CIeACTBEHHBIH Ipad (AnarHocTHyeckoe IepeBo)
BBISIBJICHUS IPUYMHBI TOBBIIIEHHS TEMIIEpATyphl MTOAIIUITHAKA
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[Ipouenypy mpomecca Auar€Ho3a M NPUHATUSA PELUICHUS MO YINPABICHUIO
00BEKTOM U €ro MPOTHUBOABAPUUHON M MOXKAPHOU 3aIIUTE MOXHO IMOJOXKHUTH B
OCHOBY aJITOpUTMa (PYHKIIMOHUPOBAHUSI AUATHOCTHUYECKON CHUCTEMBI YIpaBlie-
Husg. Bo Bcex ciaydasx (QyHKIMM TakoW CHCTEMBI MO3BOJISIIOT MO pe3ysibTaTaM
JMarHo3a MPUHUMATh U OCYLIECTBIATH ONPEACICHHBIE PEIIECHUs IO YIIpaBlie-
HUIO 00BEeKTOM U ero 3amute. B coBpemenusix ACYTII atu cucteMsl, TOMUMO
TEXHUYECKOU JUArHOCTUKU COCTOSIHUSI O0OBEKTa yIpaBiIeHUs, PEIIAIOT CIOKHBIC
3aJ]aud TEXHUYCCKOW T'CHETHKH (BBISBICHHC W aHAJIW3 HEIMOJAJI0OK M aBapvil B
MPOIIJIOM) W TPOTHOCTHKH (IIpeicKa3aHue M3MEHCHHH TEXHOJIOTHUSCKHUX Tapa-
METPOB U COCTOSIHUSI 00OpYJOBaHUS uepe3 3aJaHHbIA OTPE30K BPEMEHU B Oy-
AyIIeM), CBSI3aHHBIC ¢ KOMIUICKCOM BBIYMCIIUTEIBHBIX U JIOTHUYCCKHX OIEPAIUi.
['maBHas nenb NPUMEHEHUSI JUATHOCTUYECKUX CUCTEM YIIPABJICHUS B CHUKECHUU
ABAPUIHOCTH, YMEHBIICHUU WIM HCKIIOYCHUM 4YHUCIA IMOXKAapOB U B3PHIBOB U
YMEHBIIICHUH 3aTpaT Ha PEMOHTHbIE Pa0OThl U HE3aIJIaHUPOBAHHBIE OCTAHOBKHU
U ITyCKU 000pYIOBAHUS.

Hcnonb3oBaHne pacCMOTPEHHBIX METOAOB OLICHKU COCTOSIHUSI TEXHOJOTHU-
YECKOro 000pyAOBaHUsI U MPOTHO3UPOBAHUS XOJa TEXHOJIOTUYECKOTro Mpolecca
CrOCOOCTBYET MOBBIIIEHUIO YPOBHS U KaueCcTBa MOXKaAPHO-TEXHUYECKOro 00cie-
JOBAHUSI U YCKOPEHHIO PEaJv3alldM MPEIIaraéMblX HHXKEHEPHO-TEXHUYECKUX
pelIeHui 1Mo COBEPIICHCTBOBAHUIO MPOTUBOIOKAPHOH 3aIIUTHI 00BEKTA.

10.8. HpI/IMepr ABTOMAaTHU3alU| TCXHOIOI'NYCCKHUX MMPOIECCOB

Tunosoe penieHne aBTOMaTU3AIUM MepeMellleHUs KUAKOCTeH U ra3os
pa3palaTbIiBaeTCsl OJHOBPEMEHHO JUIsl MPOIECCOB TMEPEMEIICHUsT KakK >KUIKO-
CTEH, TaK U Ta30B, MOCKOJIbKY IIPU CKOPOCTU T'a3a MEHBIIE CKOPOCTH 3BYKa JIBU-
EHUE KUJIKOCTEH U ra30B XapaKTEepU3yeTcsl OAHUMU U TeMU ke 3akoHamH. [lo-
ATOMY BCE€ MPUBEJICHHbBIC B IalIbHEUIIIEM PACCYKIAEHUS, OTHOCSIINECS K KUIKO-
CTH, CIIPaBEIJIMBHI U JUIs Ta3a.

B kauecTBe 00BeKTa ympaBlieHUS MPUMEM TPyOONpoBoJ 6, MO KOTOPOMY
TPaHCTIOPTUPYETCS KUIKOCTh OT ammapara 1 K ammapaTy 8 mpu MmOMOIIH IIeH-
TPOOESKHOTO Hacoca (KoMIpeccopa) 2 ¢ MPUBOJOM OT ACHHXPOHHOTO JBUTATEIS
4 (puc. 10.9). INokazarenem 3p(HEKTHBHOCTH JAHHOTO MPOIECCa CIIYKHUT PACXO]
G nepemeniaeMon KHUJIKOCTH.

[Ipotiecc nepemenieHus: B MPOMBIIICHHOCTH SBJISIETCS BCIIOMOTaTEIbHBIM |
€ro HeoOXOAMMO MPOBOJUTH TakKUM 00pa3oM, 4TOObI oOecneuuBaics 3ddek-
TUBHBIM PEXKUM OCHOBHOI'O Mpollecca, OOCTyKMBA€MOIro JaHHOW yCTaHOBKOM
nepeMenieHus. B cBsi3u ¢ 3TUM HE0OXOAMMO MOAAEPKUBATH OMPEACIICHHOE,
Jaie BCEro MOCTOSTHHOE, 3HadeHue pacxona G. DTo m OyJeT 1enbio ympasie-
HUSL.
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Oxnaxkgaroriast
JKUIKOCTD Macio

AN BRERER | A | RN ER B BN | A |

oY O VO OO
LT T =
66 & b& &L

Puc. 10.9. TumoBas cxema aBTOMaTH3aI[UU TIEPEMEIICHUS KUIKOCTHU:
1, 8 — TexHONOTMYECKHUE anmaparkl; 2 — Hacoc (KoMIpeccop);
3 — MOAIMITHUK; 4 — 3JIEKTPOJBUTATEIb; 5 — 0OpaTHBIN KIIalaH,;
6 — TpyOOTIpOBO; 7 — APOCCENbHBIN Opran

[IpoBeneM aHanm3 oOBEKTa JUIsl BBISIBJICHUS BO3MYIICHUN, BO3MOXKHOCTHU
VX JIMKBUJIALIUYU U IyT€H BHECEHUS YIIPABIISIIOIINX BO3ICHCTBUM.
MaccoBblii pacxo/i )KUJKOCTH B TpPYOOTIPOBOI€ ONPENESAIOT o popMyrie

G = VFp, (10.7)

rae V — cKkopocTh IepeMenieHust )XUAKOCTU B TpyOomnpoBoae; F — monepeunoe
CedeHne TpyOOnpoBO/Ia; P — IIOTHOCTh KUIKOCTH.
Cxopoctb V B 00111eM cllydae 3aBUCUT OT CJIEAYIOIINX MapaMeTPOB:

V = f(P, n), (10.8)

rae P — nBrokyinas cuia mnpouecca (pasHOCTh JaBiACHUN B Hayaje P, U B KOHIIC
P, TpyOompoBoja); M — IWHAMUYECKas BSI3KOCTh IEpPEMEIIaeMOMN JKUIKOCTH.
JIBrmkymas cuiia P 3aBUCUT OT XapaKTEPUCTUK HAcoca, OT JABJICHHS B armapa-
Tax, B KOTOPbIC U U3 KOTOPHIX MEPEMEIIACTCS KUAKOCTh, M OT OOIIEro THapaB-
JUYECKOT0 COMPOTHBIICHUS TPYOOIPOBOaa (CyMMBbI COIMPOTHBIICHHH COOCTBEHHO
TPyOOIIPOBO/Ia, IIOBOPOTOB, CYXKCHHM, 3aIIOPHON apMaTyphl).

Hacoc HopMasibHOr0 MCMOJHEHUS] C ACUHXPOHHBIM JBUTATEJIEM B Ka4€CTBE
MPUBOJIA UMEET MOCTOSIHHBIE XapaKTePUCTUKHU. |[py HCIOIb30BaHUM CHIEIAATb-
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HOTO 00O0pY/JIOBaHUS C U3MEHEHUEM XapaKTEPUCTUK B OOBEKT MOT'YT OBITh BHE-
CEHBI PETYJIHUPYIOIINE BO3ICHCTBUS.

JlaBnenue B ammapatax 1 u 8 ompenensercs TEXHOIOTHYECKUM PEXHUMOM
MPOIIECCOB, MPOTEKAIMMNX B HUX. Eciau pexxum mpeaycMaTpuBaeT W3MEHEHHE
JABIICHUM, TO MO JaHHBIM KaHajaM B OOBEKT YIpaBlieHHs OyIayT MOCTYMNAaTh
BO3MYIIICHUSI.

N3menenue oO0mIEro TUAPaBIMYECKOrO0 COMPOTUBICHUS TPyOOMpoBOJIa
MOXET OBITh 00YCIOBJIEHO MHOTUMU MpUYUHAMU. Ero MOXHO CTaOMIN3UPOBATH
WJIU K€ 1IeJICHANPaBIECHHO U3MEHSITh, MepeMeniasi MoABHKHYIO YacTh APOCCEIb-
HOTro opraHa (BEHTHJIA, KJIallaHa, 3aCJIOHKH), YCTAHOBJICHHOTO Ha TPYOOIIPOBO/IC
(IpoccenbHOE peryaIupoBaHue).

Bsi3koCTh ¥ MJIOTHOCTH TMEpeMeNaeMoi KUJIKOCTH OMPENEISIOTCS TEXHO-
JOTUYECKUM PEXUMOM MPEABIIYIIEr0 Mpolecca, MOATOMY UX U3MEHEHUS SIBJISI-
IOTCSl BO3MYIIAIOIIMMHU BO3JICUCTBUAMHU, JIMKBUIUPOBATH KOTOpPHIE MPHU YIMpPaB-
JICHUU JJAHHBIM MPOIECCOM HEBO3MOXKHO.

AHanu3 o0ObeKTa ympaBieHUs IMOKa3aj, 4TO OOJIBIIYI0 YacTh BO3MYIAO-
IIMX BO3JCHCTBUM HE YJAeTCs JIMKBUAUPOBATH. Y UUTHIBAs 3TO, B KAUECTBE pe-
TYJIUpyeMOil BEIUYMHBI HEOOXOIUMO B3ATh HEMOCPEJICTBEHHO MOKa3aTesb d(]-
dbextuBHOCTH — pacxon G. Haubonee mpocThiM ciocOOOM pEeTyIUpOBAHUS SBIISI-
€TCSl U3MEHEHHE MOJIOKEHUS JIPOCCENIBHOTO OpraHa Ha TpyOONmpoBOJie HarHeTa-
HUS. Y CTaHaBIMBATh JIPOCCEIbHBIN OpPraH Ha TPyOONpPOBOJIC BCACHIBAHUS HE pe-
KOMEH/IYyeTCsl, TaK KaK 3TO MOXET MPUBECTU K KaBUTALMHU U OBICTPOMY pa3py-
HICHUIO JIONMATOK HAacoca.

[Ipu mycke, HaNaAKe U MOJJAEPKAHUU HOPMAJIBHOTO peXUMa Ipoliecca Ie-
peMeNIeHnsT HeOOX0IUMO KOHTPOJMPOBaATh pacxon G, a Takke MaBIEHHUE BO
BCAaChIBAIOIIECH M HArHETaTEJIbHOW JMHHUIX HAcOCA; I MPaBUIBHOW JKCIUTya-
TallU YCTAHOBKHU TMEpeMelIeHusi TpeOyeTcss KOHTPOJIMPOBATh TEMIIEPATYPy
MOAIIMITHUKOB U OOMOTOK 3JIEKTPOJIBUTATENsl HacOca, TEMIIEpATypy U JaBICHUE
CMa3Kd U OXJIAKJAIOWEH >KUAKOCTH, JJIS MOACYETa TEXHUKO-3KOHOMHYECKHUX
MokKaszaTenel mpoliecca cieayeT KOHTPOJHMPOBATH KOJIMYECTBO SHEPrUH, IO-
TpeOIsIeMOil IPHUBOIOM.

CurHanuzanuen, KOHTPOJIUPYIONIECH NaBlieHUE, O00OpYyayHOTCS JTUHUU Ha-
THETaHUs, MOCKOJIbKY 3HAUYUTEIIbHOE U3MEHEHHE €ro CBUACTEIBCTBYET O CEPb-
€3HbIX HapylieHusax mnpouecca. Kpome toro, Heodxoauma cuUrHaiu3aius, KOH-
TPOJIUPYIOIIasi U3MEHEHUE JaBJICHUSI M HAJUYME MOTOKAa B CUCTEME CMa3KHh U
OXJIaXJACHUs, TEMIIEPATyPhl MOAMIMITHUKOB U OOMOTOK 3JIEKTPOJIBUTaTelNs, Mac-
na u Boawl. CurHanmuzanuend oOecrneurBaeTcsl TAKKe MOJIOKEHHE 3a/IBUKEK B
JIMHUSAX BCAChIBAaHUSA U HAarHETAHUSI.

Ecnu naBieHue B JIMHUM HarHETaHUs WIM MapamMeTphl, XapaKTepU3yIOlne
COCTOSIHUE OOBEKTa, MPOJOJIKAIOT U3MEHATHCS, HECMOTPSI Ha MPUHSITHIE 00CTy-
’KUBAIOIIUM IEPCOHAJIOM MEpPhI, TO JOJLKHBI CpabOTaTh aBTOMATUYECKHE YCT-
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porictBa 3amuThl. OHM OTKIIIOYAIOT JACHCTBYIOIIWN amnmapar MEepEeMENICHUs U
BKJTIOYAIOT pe3epBHBIH (Ha puc. 10.9 He moka3an).

TunoBoe penieHue aBTOMaTH3allMM cCMellleHUs KuakocTeii. [Ipu paspa-
0OTKE THUIOBOTO PEIICHHS MOJ OOBEKTOM YIpaBlieHUs OyJeM MOHUMATh €M-
KOCTh C MEXaHWYECKOM MEIIAIIKOW, B KOTOPOW CMENIMBAKTCS ABE >KUIKOCTH
(puc. 10.10). B xadectBe mokasarens 3¢h(GEKTHBHOCTH IpoIecca MepeMelnBa-
HUS TPUMEM KOHIIEHTPAIIMIO KAaKOT0-JIM00 KOMIIOHEHTA B CMECH, a IIEJIbI0 aBTO-
MaTh3aluu OyleT MOJIydYeHHE CMECH C OINPEeNeICHHOM KOHIEHTpalUeil 3TOro
KOMITOHEHTA.

3aBUCUMOCTH MoKa3atels 3 (PEKTUBHOCTH OT MapaMeTpoB IMpoliecca MOXK-
HO BBIBECTH U3 YPaBHEHUS MaTEPUAIbHOTO OajaHca M0 KCKOMOMY KOMIIOHEHTY:

GCM CCM: GA CA+ GBCE, (109)

rae Gey, Ga, Gg— pacxoasl cMecH, >XKHAKOCTH A U )KHIAKOCTH b COOTBETCTBEH-
HO, C\, — KOHIICHTpALHsI HCKOMOIo KoMoHeHTa B cMecH; Ca, Cy — KOHIIEHTpa-
LU UICKOMOTO KOMIIOHEHTA B JKUIKOCTAX A 1 b COOTBETCTBEHHO.

Kunxocts A AL Kunxocts b
0 ?:T] q/ \l/ L o)

e
[ — '

— ol Cwmech

T (Pacxon mepeMeHHbIiA) f

FfIR QIR

N

Puc. 10.10. Cxema peryaupoBaHus IIPOLECCa CMEILICHUS
MIPU 3HAYUTEIBHBIX U3MEHEHUAX Pacxoa OJHOM U3 )KHUIKOCTEH

YuuteiBasi, 4to pacxon G., B YCTAHOBHBIIEMCS PEKUME PaBEH CyMME pac-
x010B Ga u Gg, W pemias 3T0 ypaBHEHHE OTHOCUTENHHO KOHIEHTparuu Cey ,
MOJTy4aeM

_G,Co+G,Cy .

TN (10.10)
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C m3menenneM pacxoaoB Ga u Gy B 00beKT OyAyT MOCTyNaTh BO3MYIIAO-
e BO3JCUCTBUS. Ecim Mexay NpeaplIylMMH IPOLECCaAMU M IPOLECCOM
CMEIIEHUS YCTAaHOBUTh €MKOCTH, TO MOYKHO LEJICHANPABICHHO U3MEHSITh OJIUH
W3 3TUX PacXoJ0B B LEAX Noaaepkanus KoHueHTpauuu C., Ha 3aJaHHOM 3Ha-
yeHuu. bonee 3(pPeKTUBHO U3MEHSATH Pacxo]l TOM KUJIKOCTH, B KOTOPOU KOH-
LEHTpAs HCKOMOTO KOMITOHEHTA BBIIIIE.

Konnenrpanun C, u Cp ONpENeNnsatoTcs] TEXHOJOTMYECKUMH PEXKUMAMU
MNpEeABIIYIIUX MPOLECCOB, MO3TOMY CTAOUIM3UPOBATh WM U3MEHATH UX IS
JOCTWKECHUS LIEJIH YIPABJICHHUS HEBO3MOXKHO.

Hrak, B cMecHTEND MOTYT OCTYIIaTh BO3MYILAOIINE BO3AEHUCTBUS, MO3TO-
My CIIEIYET PETyJUpPOBATh HEMOCPEACTBEHHO KOHIEHTpauuto C, BHOCS peEry-
JUPYIONINE BO3ICHCTBHS H3MEHEHUEM OTHOTO 13 pacxonoB Ga miu Gg.

B cMecurene HeoOX0IUMO UMETH OTPENENeHHBI 00beM KuaKocT. CymecT-
BEHHOE U3MEHEHNE 00beMa JKUIKOCTH MOKET MPUBECTU K MEPEMOTHEHUIO arnapa-
Ta WIHA €ro OMOPOKHEHUIO, TIPU ITOM IMPOLIECC CMELICHHS] CTAHOBUTCS HEBO3MOXK-
HeIM. [lokazatenem oObema >KUJIKOCTH SIBISIETCS YPOBEHb B armapare, Mmo3ToMy
€ro HeOOXOUMO CTAOMIIM3UPOBATh. Y POBEHB )KUIKOCTH 3aBHCUT OT pacxoqoB Ga,
Gg, Gew. Eciiut pacxon G, ompenenseTcst X00M MOCIEAYIONIETo Iporiecca, TO €ro
HENb3s HU CTAOWIM3UPOBaTh, HU HUCIOJb30BaTh JJIi BHECEHUS PEryIUPYIOIIUX
Bo3neiicTBuii. Oaun u3 pacxonoB Ga wm Gy (Hampumep, Gp), Kak yXke cCKa3aHo,
OyJeT UCIONb30BaThCA NIl BHECEHUSI PETYIUPYIOMINX BO3JCHCTBUI NpU peryiu-
poBanun koHueHTpaiuu C.,. CienoBaTelibHO, €IMHCTBEHHBIM KaHAJIOM JUIsl BHE-
CEHUSI PETYJIUPYIONIMX BO3ICUCTBUN MPU CTAOMIM3AIUN YPOBHS SIBISIETCS APYTron
pacxon Gp. OTMETHM, YTO OCYIIECTBIISISI PETYIMPYIONIAE BO3IACHCTBUS, PETYIISATOD
YPOBHSI CO3/1a€T BO3MYILECHUA JJIs1 pErysaTopa KOHUEHTpAUH Coy,.

JIjist ycrnemHou 3KeriiyaTallud CMECUTEs, ONEePaTUBHOTO YIPaBICHUSI UM
Y TOACYETa TEXHUKO-3KOHOMHUYECKHX IMOKAa3aTeNIe CIIENYeT KOHTPOIUPOBATH
koHIeHTpauio Ce, pacxoasl Ga, Gg, u Gy, YPOBEHb KHUJIKOCTH B CMECUTEIIC H
KOJIMYECTBO AHEPTHH, NOTPeOsieMOl MPUBOJIOM Memanku. [Ipu 3HaunTenbHOM
OTKJIOHEHUU KOHUEeHTpauuu C, U YPOBHSI B CMECHUTEIIC OT 3aJaHHbIX 3HAUCHUMN
JIOJKEH OBbITh MoJaH curHai. [Ipyu JOCTUKEHUH KPUTHYECKOTO 3HAYEHUSI YPOB-
Hs [10J1a4a KUJAKOCTHU JOJKHA OBITh MPEKpallleHa.

Ecnu pacxon cMecu He 00yCIOBJIEH XOJIOM MOCIEAYIOUIEr0 TEXHOJIOTHYe-
CKOr0 Mpolecca, TO €ro HYXKHO HCIIOJIb30BaTh ISl PEryJIUPOBAHUS YPOBHS B
CMECHUTENIE. N3MEHEHHEM PacX0/1a OJHOU )KUAKOCTH MOAAEPKUBATH IIOCTOSIHHOM
KOHIIEHTpaluio C.y, a pacxoj APyro cTabUIN3upPOBaTh.

Tunosoe pemenne aBTOMAaTU3ANNM OTCTAUBAHUSA KUAKUX cuctem. Oc-
HOBHBIE MPUHIUIBI YIPABICHUS MPU aBTOMATU3ALMKU MPOLECCOB OTCTAUBAHUS
pPaccMOTPUM Ha TIpUMEpe OTCTOMHHMKA CO CKpeOKOBBIM ycTporcTBoM (puc. 10.11).
[Ipouiecchl oTcTanBaHUs MPOBOSATCS, KaK MPAaBUIIO, B LIENAX MOJTHOTO U3BJEYE-
HUS TBepaoH (a3pl (LIEHHOTO MPOJYKTa) M3 JKUIAKOCTH, MOATOMY IOKa3aTeIeM
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s PexkTUBHOCTHU Tpoliecca OyJIeM CUMTaTh KOHIEHTPAIMIO TBEpAOM (a3bl B oc-
BETJICHHOW >KUJKOCTH, a LEJIbI0 aBTOMAaTU3alluu — MOJIJIepKaHuEe €€ Ha 3aJiaH-
HOM (MHHUMAJBLHO BO3MOYKHOM JIJISl TAHHBIX MTPOW3BOJICTBECHHBIX YCIOBHI) 3HA-
YEHUHU.

B 00bexT ynpaBieHus npolecca pa3iesieHusi MOTyT MOCTYIaTh MHOTOUYKC-
JIEHHbIE BO3MYIIAIONINE BO3JIEUCTBUS. M3MEHEHHE pacxojla CYCIeH3UH, IHC-
nepcHoCcTH (TpaHyJIOMETPHUECKOro cocTaBa) TBepaoi (asel. Bee 3T Bo3myIie-
HUS ONPENENAIOTCS TEXHOJIOTMYECKUM PEXUMOM MpPEeAbIAYIIero mpolecca, mno-
ATOMY YCTPaHUTh UX MPHU YHPABICHUU MPOLECCOM OTCTAMBAHUS HEBO3MOXKHO.
Oco0eHHO CUJIBHBIMU BO3MYIICHUSMU SIBISIFOTCS M3MEHEHUSI pacxojia CyCIIeH-
3UM U KOHIEHTpALUK TBEPAOU (a3bl B HEH.

Hcxonnas cycneHsus N 1
o
OcgeTiieHHas O \4 / 2
KHUJKOCTh rr——— |- ——7n
< S 5 ==y -l B 3oHa
- _'./_::/OCEDK,HCHI/ISI

['panuna
pasnena

i o

JJOTHCHHUA

CrymenHas cycreHsus
| >
[ ]
(FIR\ (BRA (FIR\ (BIA) /DIR e
N \_/ \__/
b B
Puc. 10.11. TunoBas cxema aBTOMATHU3AIUH MIPOIIECCA OTCTAMBAHHMS:

1 — OTCTONHUK; 2 — IEPETUBHOE YCTPOUCTBO; 3 — MEIIANIKa,
b5 — MoMeHT Ha Baity; B — MyTHOCTb KUJIKOCTH

Paccmotpum, kKakuM 00pa3oM MPH HAJTHYWHU ITEPSUUCICHHBIX BO3MYIIICHUN
MOJKHO JIOCTUYb IISJIA yIpaBicHus. Ha TBepayIo 4yacTHIly CYyCIIEH3UU B OTCTOM-
HUKE JICWCTBYIOT OJJHOBPEMEHHO CHJIa MHEPIIMH M cuia TshkecTH. [loatomy uc-
TUHHOE 3HAYCHHE CKOPOCTH V JIBMXKYIICHCS YaCTHIIBI SBISETCS PE3yJIbTUPYIO-
miast uHus (em. puc. 10.11) ropu3oHTaNbHOW cocTaBistomei ckopoctH V. U
BEPTUKAIBHOM COCTAaBJISAIONICH V;, a MONOXKCHHE YACTHIIBI OMPEICIIICTCS OTHO-
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IIEHUEM 3TUX ckopocTeil: ecnu V<V, To yactuiia ocegaeT B OyHKEp OTCTOMHU-
Ka; ecau xe V>V, TO YyacTulla YHOCUTCS B BBIXOAHOW maTpyOok. CKOpOCTh
ocaxKJeHus V, 4acTHll], UMEIOIINX MapooOpa3Hyo (popMy, 111 BBICOKOKOHIIEH-
TPUPOBAHHBIX CYCIIEH3UM MOKET ObITh pacCCUUTAHA [0 YPABHEHUIO

. 2
V. 20,07 dg(p, —p.)e
nil-g)

rae d — auaMeTp 4acTHIBI, § — YCKOpEHUE CBOOOHOTO MAJICHUS; Py, Px — IJIOT-
HOCTb COOTBETCTBEHHO TBEPIOU U ®KUJKOU ¢a3; € — 00beMHas J0JI )KUJAKOCTHU B
CYCIICH3UH; |\ — TMHAMUAYECKAs BI3KOCTh CYCIIECH3UMU.

AHanu3 ypaBHEHUsS MOKA3bIBAET, YTO CKOPOCTh V; SBISIETCA MEPEMEHHOU
BEJIMYMHOM, 3aBUCAILECH OT U3MEHSIOIINXCS BO BPEMEHH NTapaMEeTPOB: AUAMETPaA
YacTUll, KOHIIEHTpallUu TBepAOoH (pa3bl, MIIOTHOCTEN (a3, TUHAMUUECKOU BSI3KO-
ctu cycneH3uu. CtaObunm3upoBaTh CKOPOCTh HEBO3MOXKHO, TaK KaK BCE mepe-
YUCJICHHBIE MTAPAMETPHI OMPEIEIISIIOTCS MPEAMIECTBYOIMM ITpoueccom. it To-
ro 4yToObl MPU U3MEHSIONICHCS CKOPOCTH OCAXKICHUS YAaCTHUIbl YCIIEBaIU OCe-
1naTh B OyHKep, MOAOHUpAIOT TaKWe 3HAYEHHUS PacXo/ia CYCICH3UWU U JuaMeTpa
OTCTOMHMKA, KOTOPBIE 00ECTICUNBAIOT HY>KHOE COOTBETCTBUE ckopocTelt V;, u V..
Heo6xoauMocTh B HEMOCPEICTBEHHOM PEryJMpOBaHUM TMOKa3aTens 3PdheKTuB-
HOCTH MPOLIECCa MPU 3TOM OTHAJAET.

YPOBEHB KUJIKOCTA B OTCTOMHUKE MOAAECPKUBACTCS MOCTOSHHBIM 32 CUET
CBOOOJIHOTO MEpesINBa OCBETICHHOMN KUIKOCTH.

B orcroiinrke He0O0X0AMMO MOAACPKUBATH HA TOCTOSTHHOM BBICOTE TPaHU-
1y pa3zenia 30H OCAKACHUSA M YIUIOTHEHHS. JTa BBICOTA 3aBUCHT OT Pacxoja
CTYLIEHHOM CYCIIEH3HMH, IO3TOMY PETyIUpPYIOILIee BO3ACHCTBUE BHOCUTCA H3MeE-
HEHUEM CTCIICHU OTKPBITHUS CICIMAIBHBIX KJIAMAHOB (11 BHICOKOBS3KUX JKH/I-
KOCTEH) Ha JIMHUU CTYIIEHHOW CYCIICH3UH.

B kauecTBe KOHTPOJHUPYEMBIX BEJIMYUH MPUHUMAIOT PACXObI UCXOJHOU U
CTYLIEHHOM CYCIIE€H3UM, OCBETJIICHHOM XKHUJIKOCTH, a TAK)KE€ MYTHOCTHh OCBETJICH-
HOU KHUJIKOCTH, KOTOPAsl ABJISETCSI KOCBEHHBIM NAPAMETPOM, XaAPAKTEPUYIOIIUM
nokaszareiab 3(PEKTUBHOCTU U IUJIOTHOCTh CTYILIEHHOW cycneH3uu. Kontponu-
pyeTcs, KpoMe TOTrO, YPOBEHb I'PaHUIbI pa3feia 30H NPHU MOMOIIU THAPOCTATH-
YECKOro MPUEMHHKA C HEMPEPHIBHOM NMPOMBIBKOM. PaboTa MexaHn4eckon yactu
OTCTOMHHUKOB KOHTPOJUPYETCA MTyTEM HEMOCPEACTBEHHOTO U3MEPEHUSI MOMEHTA
Ha Bajny JABuraresns. MOXHO NPOBOAUTH KOHTPOJIb W MO KOCBEHHOMY
napaMeTpy — MOIIHOCTH, HOTpeOiasieMOl MPUBOJAOM 3yekTpoaBuratens. [lepe-
rpy3Ka 3JICKTPOABUIATENS CUTHAIM3UPYETCS. B cilydae MOBBIIEHHBIX MTEPETPY-
30K JAETCsl CUTHAI B CXeMy 3amuThl. CUTHAIU3UPYETCS TAKKE YBEIUUYECHUE
MYTHOCTH OCBETJICHHOM XKUJKOCTH.

Tunosoe peuieHHe aBTOMATHU3ALUU HArpeBaHHMsl KUAKoOcTed. OCHOB-
HBIE MIPUHIUITBI aBTOMATH3aLMU ITPOLECCa HAarPpEBaHUs pACCMOTPUM Ha IIPUMEPE

(10.11)
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MOBEPXHOCTHOTO KOKYyXO0TpyOuaToro terooomennuka (puc. 10.12), B koTopbIit
MOAAI0T HarpeBaeMbIi MPOAYKT U TerioHocuTenb. [lokazarenem 3¢ dexTuBHO-
CTHU JAHHOTO Mpollecca aBisieTcsa Temneparypa t,". OHa MoxeT ObITh HalijieHa U3
ypaBHEHHUsI TEIUIOBOTO OaaHca:

Ge (t —t)=Gec(t —t), (10.12)

rae G,, G;— pacxompl, COOTBETCTBEHHO, MPOAYKTA U TOPSYETO TETUIOHOCUTEIIS;
Cmy Cr — YICNBbHBIC TEIUIOEMKOCTH IMPOJYKTa M TOPSYEro TEIUIOHOCUTENS; L,
t,' — TemmepaTypsl IPOYKTa M TOPSYETO TEIUIOHOCUTENS Ha BXOJE B TEILIO00-
MeHHUK; t;" — TeMImeparypbl TOPSYero TEIUIOHOCUTENS W MPOJYKTa Ha BBIXOJC
W3 TEII00OMEHHUKA.

HarpeTtbin HarpeTbii Harpetbini
npoayKT

npoAayKT npoAayKTt

|_TennooObMeHHMK

TennoHocuTesy
|

/
TennooOMEHHMU S

MpoaykT THPO.EWKT THPOJJ.YKT

a 9] 8

KonpeHcar KonpeHcar

Puc. 10.12. JIByXKOHTYpHasI CHCTEMa PEryIHPOBaHHUS IPOIIECCa HATPEBAHHS
C UCIIOJIH30BAHUEM B Ka4eCTBE PErYIHPYEMOIl BETMUUHBI PACX0a TEINIOHOCHTENS (@),
nasieHus napa (0) u 1aBlieHHs B MEXKTPYOHOM IPOCTpaHCTBE (6)

Pemast naHHOE ypaBHEHUE OTHOCUTENBHO "', IoydaeMm:
t =(G,c,/G.c)(t —t)+t. (10.13)

Pacxon Temnonocutens G, MOKHO JIETKO CTaOMIN3UPOBATH MIIM UCIIONIB30-
BaTh JJIs1 BHECEHUS 3(D(PEKTUBHBIX PETYIHPYIOIUX Bo3nercTBUid. Pacxon mpo-
aykra G, ompeaensieTcss ApYrUMH TEXHOJOTMYECKUMH TMPOILIECCaMu, a HE Mpo-
LIECCOM HarpeBaHMsi, IO3TOMY OH HE MOXET ObITh HU CTaOMJIM3UPOBAaH, HU HUC-
MOJIb30BaH I BHECCHHSI PETYIUPYIOUINX BO3ACUCTBUMN; mpu n3MeHenuu G, B
TEIJI000MEHHUK OyAyT NOCTYNATh CUJIbHBIE BO3MYyLIeHUs. TemnepaTypsl t; u t's,
a TaK)Xe yHIEJIbHBIE TEIUIOEMKOCTU Cy U C; ONPENEIAIOTCS TEXHOJIOTHYECKUMHU
peXMMaMHu JPYTUX MPOLECCOB, MO3TOMY CTAaOMJIM3UPOBAaTh UX NPU BEACHHUU
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Mpoliecca HarpeBaHusi HEBO3MOXKHO. K HETMKBUAMPYEMBIM BO3MYIIEHUSM OT-
HOCHUTCS TaKXe€ M3MEHEHUE TeMIepaTyphbl OKpY:Kalolllei cpe/lbl U CBOMCTB TeM-
Jomepeaaroniel CTEHKU BCIIEICTBUE OTIIOAKEHHUSI COJIEH, a TAKkKE KOPPO3UHU.

AHanu3 o0beKTa ympaBieHUs IMOKa3al, 4TO OOJIBIIYI0 YacTh BO3MYILAO-
X BO3JIEUCTBUI HEBO3MOXKHO YCTPaHUTh. B CBSI3U C ATUM ClleTyeT B KaUeCTBE
peryaupyemMoil BEeIMYUHBI OpaTh TEMIEPATYpy, a Peryaupyroliee Bo3AeHCTBHE
OCYIIECTBIIATH MyTeM U3MeHeHus pacxoaa G,.

TennooOMeHHUKHA KaK OOBEKTHI PEryJIMpOBaHUSI TeMIEpaTypbl 00JIalatoT
OOJIBIIMMHU 3aMa3/bIBAHUSIMU, TIO3TOMY CJIEAYET yIeNsiTh 0c000€ BHUMAHUE BBI-
0Opy MecTa yCTAaHOBKM JIaTUMKa W 3aKOHY peryaupoBaHus. JlJisi yMEHbIIECHUS
TPAHCIOPTHBIX 3amna3/blBaHUN JAaTYUMK TeMIlepaTypbl HEOOXOJIWMO IMOMEIIATh
KaK MOXHO OJMKe K TerI00OMEeHHUKY. JIjisi ycTpaHeHusl 3ama3blBaHUsI MOKET
ObITh 3(P(HEKTUBHBIM MPUMEHEHHE PETYJSATOPOB C MPEIBAPEHUEM U MCIOJHHU-
TEJbHBIX MEXaHU3MOB C MO3UIIMOHEPAMHU.

B xauecTBe KOHTPOJIUPYEMBIX BEJIUYUH ClIEAYET MPUHUMATh PACXO/Ibl TEIl-
JIOHOCHUTEJIEH, UX KOHEUYHbIC U HAaYaJIbHbIE TEMIEPATYPHhI, JaBICHUS. 3HAHUE Te-
KYIIMX 3HAYCHUHN 3TUX MapaMeTpoB HEOOXOAUMO sl HOPMAJIBHOTO MyCcKa, Ha-
JaJKU M dKCIuTyaTanuu nporecca. Pacxon G, tpedyercs 3HaTh TakKe ISl TO-
cueTa TeXHUKO-DKOHOMHYECKHUX IMMOKa3aTenel mporecca, a pacxoa G, u temme-
paTypy — AJid ONEPAaTUBHOTO YIPABICHUS MPOIECCOM.

KoHTponto v curHanuzanuu nojyiexxaT TeMIeparypa U pacxo] MpoAyKTa.
B cBs3u ¢ Tem, uTo peskoe maneHue pacxona G, MOXKET MOCTYKUTh MPUINHON
BBIX0JIa U3 CTPOS TEIJIOOOMEHHHUKA, YCTPOICTBO 3alUTHI B 3TOM Clly4ae JI0JK-
HO MIEPEKPHIBATH JTUHUIO TOPSAYETO TETIIOHOCUTEIIS.

Bce paccyxneHuss B OTHOILLIEHHH MPOIECCa HArpeBaHUs CIPABEIJIMBBI U
Uil iporiecca oxJaxaeHus. OObEKTOM YIpaBJICHUS B 3TOM ciydae OyneT siB-
JSATHCSI KOKYXOTPYOHBIN TEIJIO0OMEHHUK, B KOTOPBIN MOIAETCS XIaJ0HOCUTENb
U OXJIaXJaeMbIi POJYKT; MmokazaresieM 3Pp(EeKTUBHOCTH — KOHEYHas TeMIepa-
Typa MPOAYKTa, a 1EJbI0 YIPaBICHUS — MOJACpKaHUE 3TOW TEeMIIepaTyphl Ha
3aIaHHOM 3HayeHUU. OCHOBHBIM Y3JIOM YyHpaBjieHUsi OyJIeT peryiasiTop KOHeu-
HOU TeMmmepaTypbl OXJIaXJAaeMOT0 MPOAYKTa, pEeryJIMpOBaHUE ke OyAeT ocyille-
CTBIISITbCSI MyTEM U3MEHEHUS pacxoa XJ1aJOHOCUTEIS.

Tunosoe penieHne aBTOMATH3AIUN NepeMelleHNs] TBePAbIX MaTepua-
JaoB (puc. 10.13). B kadecTBe 00bEKTa YIPABJICHUS MMPOIECCOM MEPEMEIICHHS
TBEPJbIX MaTEpPUAJIOB MPUMEM JIEHTOUYHBIN TpaHCIOPTEp, NEPEMENIAOIINI ChI-
nyunii matepuai. [TokazareneM 3(heKTUBHOCTH 3TOTO Mpoliecca ABJISIETCS pac-
X0l TPAaHCHOPTHPYEMOI'0 MaTepuala, a IEeNbl0 yOpaBieHUs OylIeM CUUTaTh
noj/iep>KaHue 3aJaHHOTO 3HaUYeHHs pacxojaa. B cBsi3u ¢ TeM, 4TO Bce BO3MyIIle-
HUS Ha BXOJIC B 00BEKT (M3MCHECHHE IPAaHYJIOMETPHUSCKOTO COCTaBa MaTepHala,
€ro BJIAYKHOCTU W HACBHIITHOW Macchl, MPOCKaIb3bIBAHUE JIEHTHI TPAHCIIOPTEpPA U
T.II.) YCTPAHUTHh HEBO3MOXKHO, PACX0J MaTepHalia CJIeyeT IPUHATh B Ka4eCTBE
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Puc. 10.13. TunoBas cxeMa aBTOMaTU3aIAH
mpolecca mepeMeIeHHsl ChITyYrX MaTepruasoB:

1 — OyHkep; 2 — no3arop; 3 — Bapuarop;
4 — NEHTOYHBIN TPAHCTIOPTED

I B cxemy
3aH_II/ITBI
(2]

peryaupyemMoil BeJIMYUHbBI U peryJiu-
pOBaTh €ro KOPPEKTUPOBKON PabOTHI
JO3UPOBOYHBIX YCTpOUCTB. KOHTpO-
0 TOJJIEKAT Pacxoj Iepemeniae-
MOro MaTepuaiga U KOJIUYECTBO IO-
TpeOysieMOl  TPUBOJAOM  DIIEKTPO-
sHepruu. [Ipu pe3koM Bo3pacTaHuU
TOKa DJIEKTPOJBUTATENSI TPaHCIOP-
Tepa, HalpUMEp B Cily4yae 3aKJIMHU-
BaHUS JICHTHI, JOJDKHBI CpaboTaTh
YCTpPOMCTBAa CUTHAJIM3ALMKU U 3alllU-
Thl. [locrmemHue OTKIIIOYAKOT 3IIeK-
TPOJIBUTATENb.

B cBsi3u ¢ BO3BMOXKHOCTBIO 3aC0O-
pEHUS OTAENBHBIX YYacCTKOB TpaHC-
MOPTHOM CHUCTEMBI TOCTOPOHHUMU
BKJIIOUCHUSIMU  (KOMKaMu, HaJUII-
KM MAaTePHaJiOM) W OINACHOCTHIO
BBIXOJIa W3 CTPOS OTIEIBHBIX 3Je-

MEHTOB TPAHCIIOPTEPA KOHTPOJIHUPYETCS U CUTHATIM3UPYETCS TAK)KE HATMYHE TO-
TOKa MaTepuaa ¢ MOMOIIBIO CIIEUAIBHOTO TaTUYHKA.

Heo6xoauMo 3aMeTUTh, YTO TUMIOBBIE PEIICHUSI aBTOMATU3aI[UU JIEHTOYHO-
ro TPaHCHOPTEPA MPU NEPEMEIICHUH IITYYHBIX IPY30B aHAJIOTUYHBI, HO B Kayde-
CTBE PEryJIMPYEMOM BEJIIMUYHMHBI B 3TOM CIIy4ae CIEIyeT MPUHSITH YUCIO €IHHUIL
rpy3a B €IMHUIY BPEMEHH, a PETYIUPYIOUIEE BO3AEHUCTBUE OCYLIECTBISATh KOP-
PEKTUPOBKOM pabOTHI MOTPY30UYHBIX YCTPOMCTB.
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