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1. Illaker LabVIEW

LabVIEW — naket rpaduueckoro nporpaMMUpPOBaHUs CUCTEM U3MEPEHUN 1 aBTOMATHKU.
VIMeHHO B TakOM NOpsAJKE — IPEUMYIIECTBEHHO AJI CUCTEM U3MEPEHUN, HO IPUMEHUM U JJIs1 CUCTEM
ABTOMATUKH.

BBoanslii kype B Mup LabVIEW MOXHO IPOUTH, IPOUYUTAB CTAThIO “LabVIEW 3a naTh MUHYT -
nepBas nporpamma’” (http://vitec.ru/main.php?action=publ&subaction=articles&paraml=article 01) c
caiita muctpudstorepa LabVIEW — komnanuu Vitec (kommanus sBisercs wieHoM National Instruments
Alliance — o0berHEeHUs pa3pabOTUNKOB CO BCETO MHUPA, UCIIONB3YIOIIHUX B CBOUX CHCTEMAaX
IpOoTrpaMMHBIE U armapaTHble perieHus komnanuu National Instruments, CILA).

LabVIEW no3ullMOHUPYETCS KaK pelieHue mpo0IeMbl “nporpaMMMpoBaHuns AN MHKEHEPOB UMK
y4eHblIX, pa3pabaTtbiBalolmnx pearbHy0 KOMNbLOTEPHYIO CUCTEMY BBoAa/BbiBoAa U 06paboTky curHanos
pasnuyHou npupoabl (Temnepartypa, 3ByK, BUAeo U Ap. Unu ux Mmogesnu), Kotopble He MoryT cebe
NO3BONNUTL (MU HE XOTAT) OKYHaTbCsl B TOHKOCTU NPOrpaMMMpoOBaHuUs 4risi COBPeMEHHbIX 32-x
pa3psAgHbIX onepauMoHHbIX CUCTEM.

Korga koHdumrypaumsa v doyHKLUMOHaNbHasA cxema CUCTEMbI onpeaeneHbl, BONPOC PYTUHHOIO
nporpaMMmMpoBaHUsA CTAaHOBUTCH 3a4acTyl KaMHEeM NPeTKHOBEHUSA U rMaBHbIM TOPMO30OM B paborTe.

PelwweHune npobnembl — cpeacTBoO NPOrpaMMmMpOBaHUA, KOTOPbIM MOXeT BOCNOJb30BaTbCA 110601
YyernoBekK, 3HaKOMbIN ¢ (hyHKLMOHaNbLHbIMMK GOK-AMarpaMmMamMu, a He TONbKO NPOrPaMMUCT — Fypy.
MmMeHHO TakuM UHCTpyMeHTOM U ctan LabVIEW ana necaTkoB ThiCSY Nonb3oBaTenen BoO BCeM MUpe.
Bonee pecatu net Hasag National Instruments npegnoxwuna n 3anateHToBasna HOBbIW, rpadUyYeCcKuin A3bIK
nporpammupoBaHusa G. Onepupys 3HaKOMbIMMU MOHATUAMMU: (PyHKLMOHaNbLHbIA 610K, cCOoeAnHeHune,
AunarpaMmma, MHXeHep ObICTPO U, YTO OYEeHb BaXXHO, HarNAAHO, pellaeT NOCTaBNeHHYIo 3agadvy, He
yrny6nsscb B e6pu nporpammupoBaHus. 1o cambiM OCTOPOXHbIM OLleHKaM y pa3paboT4yMKoOB Ha
LabVIEW cpoku BbINONMHEeHUA paboT cokpalaioTcsa Kak MUHMMYM B 4—10 pa3. Ecnu npu 3ToM NpyHATL BO
BHUMaHue, uto LabVIEW kxomnunupyet rpachmyeckme KapTuHKn (6nok-amarpaMmmvbl) B MalWVMHHLIA KOA,
obecneuynBasi BbICOKYH CKOPOCTb BbIMOJIHEHUS NPOrpamMm, TO NONYJNAPHOCTb TaKOro peLleHust
CTaHOBMTCS MOHATHA.

[omkHyl0 HaaeXHOCTbL obecneynBaeT LWMPOKOE MCMOIb30BaHNE roTOBbIX (3HAYUT ThICAYM pas3
NPOBEPEHHbIX APYITMMU NPOrpaMMMcTaMmn) NPorpaMMHbIX Moaynen. 3To ApanBepa yCTPOMUCTB
BBoAa/BbIBOAA CUTHaNoOB, NOJMHbIN Habop MaTeMaTUKM OT aNeMeHTapHOM apucMeTUKN [0 CIIOXKHOW
0o6paboTkn curHanoB, UHAVKaTOPbI, NepeknoYvaTesniv 1 rpadmMku Ha nuueBon NaHenu, pyHKUMKM ons
paboTbl C MaccuBamm 1 CINOXHbIMU CTPYKTYpPaMu AaHHbIX, PYHKLUUM CeTeBOro B3auMoaencTBuA U 1.4.”

LabVIEW, yctynaroiiee B IeJIOM BEICOKOTIPO()ECCHOHATBHBIM CPelaM BU3YaIbHOTO
nporpaMMmupoBanus (Hanpumep, Visual C), siBIseTCs Bce )K€ HAMTyUIIUM IPOJYKTOM “BCE B OJTHOM”,
KOTOPBIH MO3BOJISIET JJa’ke HEKBAJIM(ULIMPOBAHHOMY IIPOIPAaMMUCTY OBICTPO U KAYECTBEHHO CO3aBaTh
HE00XO0/IMMbIE MPUIIOKEHUS.

Jlnia aBropa metoauku LabVIEW sBnsieTcs €qUHCTBEHHON CPeIoi MPOrpaMMUPOBAHUS B CUITY
HE TOJIKO MPOCTOTHI OCBOEHUS U MOJIb30BaHUs (OH HE SBJISIETCS KBATU(DUIUPOBAHHBIM IIPOrPAMMHUCTOM
U He yMeeT paboTaTh B IPYTUX CPe/ax), HO U BOZMOKHOCTH JI€JIaTh MPAKTUYECKU BCE, YTO HEOOX0IMMO
U1 PO eCCUOHATIBHOM JIeSTEIbHOCTH B 00J1aCTH POTrPaMMHUPOBAHHUSL.



2. lleab nanHOM padoOTHI

Ota paboTa He SBJIsIeTCS METOIUKON, OXBaThIBaIOIIEH BCE BOMPOCH IPOrPaMMUPOBAHUS Ha
LabVIEW. Ona paccka3blBaeT 0 KOHLENIMY IPUMEHEHNS TeXHOJIOTHH, CIIOCOOHO¥ ele 0oJb11Ie
YBeJIUYNTH 3(PPEeKTUBHOCTD MCNOIb30BaHus nakera LabVIEW niisi nporpaMMupoBaHus 3a/1a4
JIOTHYeCcKOoro ynpasjenus (Ha nmpumepe npoekta ACY). Kak Obu10 cka3ano Boite, LabVIEW
CO3/1aBaJIOCh B OOJIbLIEH Mepe /171l IPOEKTUPOBAHUS CUCTEM U3MEPEHUM, HO OOJIbIINE, €CIIU HE CKa3aTh
OTPOMHBIE, BHYTPEHHUE PECYPCHI I1aKETa TO3BOJISIOT PELIaTh JaKe CI0XKHbBIE B JIOTHUECKOM ILIaHE
3a/1a4y, HaIlpuMep, TAKUE KaK aBTOMAaTU3alHs TEXHOJIOTMYECKUX MpoueccoB. M uMeHHo 31ech
npumenenue SWIT CH-texnonorun”, npeiokeHHoi npodeccopom A.A. Hlaneito
(http://is.ifmo.ru/persons/shalyto/) coBMECTHO C BEIMKOJIETHBIMU BU3YAIbHBIMU PELICHUSIMH,
KOTOPBbIE MTPEIOCTABIISIET 3TOT HEAOPOTroii naker, nenaet LabVIEW npocto cynepnakeTom,
CYINEepPHaXOAKOM JIsl 1I000ro MPOEKTUPOBIINKA, IPOTPAMMHUCTA, MOJIb30BATEI.

Pabota sBnsieTcs NpoA0IKEHHEM TeMbI IPAKTHUECKOT0 MPUMEHEHHsI TEXHOJIOTUH aBTOMAaTHOTO
nporpammupoBanus (Basunos K.B. Ilporpammupyemsie norudeckue koutposuiepsl SIMATIC S7-200
(SIEMENS). Meronuka alropuTMU3allii 1 IpOrpaMMUPOBAHUS 3a/1a4 JIOTMYECKOTO YIIpaBIeHUs,
http://is.ifmo.ru/, pazgen «ABToMaThI») U pHU3BaHA MMOKA3aTh KAaKOH 00BEM TPOCKTUPOBAHMS,
peanu3aiyy U TECTUPOBaHUS BO3MOXKHO nponenats B LabVIEW, ucnions3ys SWIT CH-texnonoruio®,
3 PEKTUBHOCTH KOTOPOM C MOBBIIICHUEM CIIOKHOCTH JIOTHUECKOM 3aa41 TOJIBKO BO3PACTaET.

3. O0beKT ynpasjeHust

Jlns mpumepa BeIOpaH MPOEKT aBTOMATU3allMKU Ipoliecca BakyymMupoBanus. [IpoektupoBanue,
peanu3anus ¥ TECTUPOBAHUE JIOTHYECKOI YaCTH BBIMOJTHEHBI JieToM-0ceHblo 2003 roza, a mocne
TOJUYHOTO TiepepriBa BecHol 2005 roaa mpousBeieHa MyCKOHaIaIKa BCEro KOMILIEKCa
aBTOMAaTU3UPOBAHHOU cucTeMbl yripaBieHus (ACY).

MHuemocxema KOMILIEKCa YIpaBIsieMoro 000py10BaHus KPHOTCHHO-BAKYYMHON YCTaHOBKHU
(KBY) npusenena Ha puc. 1.

CucTema BaKyyMHpoBaHWA 10 eenrabpa 2005 r. 11:368:38 I
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Ha sToii MHEMOcxeMe nudpamMu BbIICIEHBI CIEAYIOLIE MPYIIIbI IPUBOAOB U MPUOOPOB:
1. I'pynna npuBoaoB ¢ yCJIOBHBIM 0003HaYeHueM I pynna 9.
Hacocsl 3T0# rpynmbl IOHMKAKOT aBJIeHHE B Kamepe oT armocdepHoro o 1,33* 10° Ma:
— ocHoBHas rpynna (I pynna 91) — Hacoc, 3aTBOp, KJanaH;
— pesepBHas rpynmna (I pynna 92) — Hacoc, 3aTBOp, KJlanaH.
2. I'pynna npuBo/0B ¢ yCJ10BHbIM 0003HauenueM I pynna 7.
Hacocsl 3101 rpyniiel IOHMXKAKOT JaBiaeHue B kamepe 10 133 [la u nogaep’uBaroT HU3KOe
naBiieHre B (hOpBaKyyMHOUN MarucTpaiu nepena arperatamMu J/[BA.
JUi TOHM>KEHUS UCTIOJIb3YIOTCS:
— mepBas ocHOBHas rpynna (I pynna a7l) — Hacoc, aBapUHBIA BEHTHIIb, KJIAIlaH;
— BTOpas ocHoBHas rpynna (I pynna a72) — Hacoc, aBapuiHBIM BEHTUIb, KJIallaH;
— pesepBHas rpynmna (I pynna a73) — Hacoc, aBapUITHBIN BEHTHIb, KJIAlaH.
Jliig nonziep;kaHusi HU3KOTO AaBlieHUs B (POPBAKYyMHOM MarucTpaiy UCIOJIb3YIOTCSA:
— ocHoBHas rpynna (I pynna b73) — Hacoc, aBapuitHBIN BEHTUIb, KJIalaH;
— pesepsHas rpymnna (I pynna b72) — Hacoc, aBapUiHBIA BEHTHUJIb, KJIAIaH.
3. I'pynna npuBooB ¢ YcJI10BHbIM 0003HaueHueM I pynna 5.
Hacocsl 37101 rpyIiisl IOHWXAarOT JaBiaeHue B kamepe a0 0,665 Ila.
JJis MOHM>KEHUST UCTIOJIb3YIOTCSL:
— 1epBas ocHOBHas rpynna (I pynna 51) — Hacoc, Ba 3aTBOPA;
— BTOpas ocHOBHad rpymnna (I pynna 52) — Hacoc, 1Ba 3aTBOPA;
— pesepsHas rpymnna (I pynna 53) — Hacoc, J1Ba 3aTBOpa.
4. I'pynna npuBoaoB ¢ yc10BHbIM 0003HaYeHneM I pynna 3 (arperarbl 3//BA).
Hacocs! 31011 rpynimel noHmxaroT 1aBiaeHue B kamepe 10 0,00665 Ila.
JUi OHM>KEHUS UCTIOJIb3YIOTCS:
— 1nepsast ocHOBHas rpynna (/ pynna 31) — BeIIPSIMUTENb, HarpeBaTellb, ABa 3aTBOPA,

KJIAIIaH;
— BTOpas ocHOBHaA rpymnma (I pynna 32) — BEIIPSIMUTEIb, HArPEBaTelb, J1Ba 3aTBOPA,
KJIaIaH;
— TpeThs OCHOBHas rpynmna (I pynna 33) — BbIIPSAMUTENb, HATPEBATENb, JIBa 3aTBOPA,
KJIaIaH;

— pesepsHad rpynna (I pynna 34) — BBIIPSIMUTENb, HArPEBaTENb, 1Ba 3aTBOPA, KJIallaH;
5. I'pynna ynpasjsieMbIX NIpUOOPOB H3MepeHUsI 1aBJICHUS] B Kamepe.
—  [IBa B3aMMHOPE3EPBUPYEMBIX MPHOOpPA H3MEPEHHs JaBIeHus B npegenax 107 ...10° ITa;
—  /IBa B3aHMHOPE3EPBHPYEMBIX IPHOOPA H3MEpPEHHs JaBienus B npeaenax 10~...10 Ila.
6. I'pynna ynpasJisieMbIX NIpu0OPOB U3MepeHus 1aBJieHUus B mojaoctax 3/[BA.
—  BOCeMb MPHOOPOB M3MEpPeHHUs napieHus B npegenax 107 ...10° Ia;
—  BOCEMb MPHOOPOB M3MEpeHHs aaBieHus B npeaenax 10°...10 IMa.
7. 'pynna ynpasjsieMbIX NIpUOOPOB H3MepeHUs 1aBJIeHUs] B TPyOonpoBoax.
— ceMb NpUOOPOB U3MEPEHHUsI JaBJICHUS B Ipeienax 10"...10° Ia.

Coznanue BakyyMa IpOU3BOJUTCS MOCIEI0BATENbHBIM IIEPEKIIOYEHUEM C MEHEE MOIIIHBIX
HAcOCOB Ha 0oJiee MOILIHBIE M 3aHUMAeT MPUMEPHO TpH yaca. [locie 3Toro yctaHoBka npooykaer
paboTy B TEUEHHE YETHIPEX-IISATH CYTOK.

[TpuGops! U3MEpEeHNs 1aBIEHUS UIMEIOT OTPAaHUYEHHBIN HETIPEPBIBHBIN CPOK PabOThI (MAKCUMYM
24 4) 1 MOTYT CHOBa BKJTFOYAThCS TOJIBKO MOCJIE BOCCTAHOBIICHUsI paboTocrnocoOHocTu (uepe3 30 MuH).



4. TpeOoBanust K ACY B 4acTH JIOTUKH YIIPABJICHUS

W3 paccmoTpenust coctaBa 000pyJ0BaHUs CIEAYET, YTO CUCTEMA YIPABIIEHUS JODKHA
o0ecreunBaTh pe3epBUPOBAHKE B TEUEHHE BCETo Meprojia padboTsl ycTaHOBKU. ClleyeT Takxke
OTMETHUTB, UTO MEPEXOJ] C OCHOBHOI'O HAacOCa Ha PE3EPBHBIN, a TAK)KE MEPEKITIOYEHUE C MEHEE MOILHOMN
IpyMIibl Ha 00Jiee MOIIHYIO OCYIIECTBISETCS HE MTHOBEHHO (HE TOJBKO IMTyCKOM-OCTaHOBOM HACOCOB) U
IIPU YCIIOBUU HOPMAJIBHOM pabOThl COOTBETCTBYIOLINX 3aTBOPOB, BEHTUJIEH U, ECTECTBEHHO, CAMUX
HAacoCOB. JTO XOPOLIHii MpUMep 3a4a4H JOTHYEeCKOr0 YIpaBJIeHHus, “yTsKeJeHHOro”
pe3epBUPOBaHHEM B JIIO00H MOMEHT BPEMEHH.

IlepBoHavanbHOE TexHUYecKoe 3aganue Ha ACY natupoBasiocs cepeHoi 90-x mpouuioro
Beka. C Tex mop Hayka M TeXHUKa Iarnynu Buepen. [loaromy pazpadorunku ACY, nepepaboras
CTapoe, CO3/1ajId U COTJIacoBalIU ¢ 3aKa34MKOM HOBOE TEXHUYECKOE 3a/laHue. b1 BHIOpaH BapuaHT
LEHTPaJIN30BaHHOTO yIpaBieHUs Ha 0a3e MPOMBIIIJIEHHOIO KOMIIbloTepa u nakera LabVIEW.
TexHo0rHsI BAKYyMUPOBaHUs OCTajach MpexHei, a BOT unrepgdeiic “ACY—onepatop” NpHHSI
COBPEMEHHBIN BU/I.

OO1u1re NpUHIUIIBI JIOTUKU YIPABICHHs OMMPAIOTCS Ha TUaJIor ¢ onepatopoM. Huke npuBeneHa
BbIJIEP)KKA U3 TEXHUYECKOTO 3a/1aHus. [1omHbIi TekeT 3ajaHusl, OTHOCAIIUICS K JIOTHYECKOMY
ynpasienuto, npuseseH B [IPUJIOKEHWU. On 3anumaet Oosiee necsiTka JUCTOB.

9. HexoTopble IPHHINIIE peaan3anuy GyHKIMH yIpaBIeH:us: B 0COOBIX CUTYAIHAX.

9.1. Ecim mapamerp (HampuMep, TeMIepaTypa WM JaBJI€HHE OXJIAKTAIOMIEH BOMBI), XapaKTEpU3YIOIMHA MIIN
OTIPENENAIONNHA COCTOSHIE OCHOBHOTO HAacoca, arperara, JOCTUI 3HAYEHHS, KOTOPOE BBI3BIBACT NPEAYNPEAUTEIBHYIO
CUTHAJIM3aLUIO, 3alpeliaeTcss aBTOMAaTU4YeCKUui (WM pydHOH) 3amyck Hacoca, arperara. IIpy 3ToM B aBTOMaTHYeCKOM
peXuMe BMECTO OCHOBHOTO 3aIlyCKaeTCsl pe3epBHBII HAacocC, arperar.

9.2. Eciu mapamerp (Hampumep, TeMIepaTypa WM JaBICHUE OXJIKIAIOIICH BOIBI), XapaKTePU3YIOIIUNA HIIH
ONpEeNeNIAIOIIMI COCTOSHUE Hacoca, arperatra, IOCTUI 3HA4YeHUs, KOTOPOE BBI3BIBAECT aBapUilHYI0 CHUIHAIM3ALUIO,
OCYIIECTBIIICTCS ABTOMAaTHYECKHH OCTaHOB pabOTAIOIIEro Hacoca, arperara. IIpu 3ToM B aBTOMAaTHYECKOM pEXHME
3aIyCKaeTcsl pe3epBHBIIl HACOC, arperar.

9.3. YcnoBusAMHI aBTOMaTHIECKOTO UCIIONB30BAHMS TEXHOIOTHYECKOTO Pe3epBa SIBIIOTCS:

—  He3aIlycK Hacoca, arperara, HeBKJIIOUEHHE Harpesarels 1 T.11. o koMmange ACY;

—  OTKJIIOYCHHE MO BHEITHWM NPUYMHAM HACOCa, arperara, HarpeBaTes | T.1I.

9.4. Ecnu ucnonb3oBaHHE TEXHOJIOTHUECKOI'O pe3epBa HE €AMHCTBEHHOE pEICHHE, HalpuMmep, 3aTBOp IO
koManzie ACY He OTKpBUICS TIOJTHOCTBIO, MOPSIOK AeHCTBU ACY clieayroniuii:

- BBIBOJJUTCS JMAJIOTOBOE OKHO C TpeMs BapHaHTaMH jAanbHelieil pabotsl (“IloBTOpeHne komaHABl Ha

OTKpBITHE”, “PyyHOe MexaHMuYecKoe OTKpBITHE 3aTBOpa C MOATBEp)KICHUEM (B 3TOM Cilydae IpOoILecc
MPOJOIDKHUTCA 0€3 HCIIOIB30BaHUS TEXHOJIOTHIECKOTO pe3epBa), “Mcmonp3oBaHHE TEXHOIOTHYECKOTO
pesepBa’);

—  eclIu B TEUCHWM OIPENCICHHOTO BPEMEHM OIepaTop HE BBHIOpal BapHaHT, CHCTEMa aBTOMAaTHUECKH
BBIMOJTHSET ITOCIIEAHUN BAPHUAHT.

9.5. Ecnu ucnonp3oBaHUE TEXHOJIOTHYECKOIO pe3epBa HE CIMHCTBEHHOE pELIeHHe, HallpuMep, JaBlICHHE He

JIOCTHIJIO ONPEENICHHOTO 3HAYCHHUS 32 3aJJaHHBII POMEXKYTOK BpeMeHH, nopsiaok aeiictBuil ACY crnenyrommi:

- BBIBOAUTCS JMAJOroBOE€ OKHO C TpeMs BapHaHTaMu JanbHeimed paboTsl (“IIpomuieHue oxuIaHUS
3HaueHus” (TpeAmnonaraeTcst HOBTOpeHne nepuoja oxunanus), “TlponomkeHne paboTh IPU TOCTUTHYTOM
3HaueHun’, “Vcronp30BaHNe TEXHOIOTHIECKOTO pe3epra’);

—  eclIM B TEUCHWU OIPENCICHHOTO BPEMEHM OIepaTop HE BBHIOpal BapHaHT, CHCTEMa aBTOMATHUECKH
BBIMOJTHSET ITOCIIEAHUH BapHAHT.

9.6. Ecmu TexHONOTWYECKHII pe3epB OTCYICTBYET M IpH HEBBINOJHEHHH OIEPalMy IPEKpalleHue
aBTOMAaTHYECKOr0 YIpaBJIEHHs He EIUHCTBCHHOE pelleHue, Hampumep, 3arBop 10 mo xomange ACY He OTKpbUIcA
HOJIHOCTBIO, Iopsiok aericteuil ACY ciienyronuii:

- BBIBOJIUTCS JMAJIOrOBOC OKHO C TpPEeMsl BapHaHTaMM JaibHeiiied padotel (“TloBTOpeHHE KOMaHIbBI Ha
OTKphITHE”, “PyyHOE MexaHMUYecKoe OTKpBITHE 3aTBOpa C MOATBEpXKICHUEM (B 3TOM Cilydyae IpOoLecc
npopoinkutces), “Ilepexon Ha pydHOH TUCTAaHIMOHHBIN PEKUM yIIpaBICHUS ~);

—  eclIu B TEUCHWM OIPENCICHHOTO BPEMEHM OIepaTop HE BBHIOpal BapHaHT, CHCTEMa aBTOMAaTHYECKH
BBIMOJHSET ITOCIIEAHUN BapHUAHT.

9.7. Ecnm TeXHOJOTHMYECKMH pe3epB HCUEpIaH M TPEKpaIleHHe aBTOMATHYECKOTO YIIPABICHUS HeE

€IMHCTBEHHOE pelleHue, nopsaok AeictBuil ACY cienyromumi:

- BBIBOJIUTCS IMATIOTOBOE OKHO C JIByMs BApPHAHTAMH JalbHEHIel paboThl (“ABTOMATHYECKOE 3aBEPIICHUC
paboThl cucTeMbl BakyymMuposanus”, “Tlepexon Ha pyuyHOH TUCTAaHIIMOHHBIN PEXUM yIpaBlIeHUA ),

—  €ClId B TEYEHHM OIPE/CIICHHOTO BPEMEHU OIlepaTop HE BbIOpaJ BapHaHT, CUCTEMa aBTOMAaTUYECKU
BBIMOJTHSET ITOCIEAHUN BAPHUAHT.




Kak cienyer u3 npuBeieHHOTO ()parMeHTa TEXHUYECKOT0 331aHus1, B HEM 0c000€ BHUMaHUE
yIeseTcsl He HOpMaJIbHOMY XOAY Ipolnecca (3TO TEXHOJIOTHS — U OHA J0JKHA BBIMOIHATHCS 0€3 BCAKUX
YCIIOBHIA), @ MMEHHO HEHOpPMaJIbHOU paboTe obopynoBanus. IIpu 3ToM MOMEHT nepexoia Ha pe3epB WK
3aBepuIeHre paboThl Kak Obl “OTTATUBaeTCA”, 1aBasi ONEPATOPY BO3MOKHOCTh TEM MJIM HHBIM CIIOCOOOM
HOBIUATH HA CUTYaLUIO (HalpUMEp, BPYUHYIO OTKPBITh HECPAOOTABIINIA 3aTBOP) WM MOJI0KIATh €Ille
KaKoe-TO BpeMsl (Halpumep, ecii He00X0AUMOE JaBJICHHE HE IOCTUTHYTO 3a KOHTPOJIbHOE Bpemst). U
Jla’ke, €CIIM pe3epB UcUepIiaH, OIepaTop MOKET BHIOpATh MPOAOIKEHHE PA0OTHI B PyYHOM
JTUCTaHIIMOHHOM pexxkuMe. K ciioBy cka3aThk, 1a)e 32 OTHOCUTENIbHO KOPOTKUM MepHoJ| HallaaKu
000py/10BaHuE JICHCTBUTENBHO BBIXOAMIIO U3 CTPOS, U BCE IPUHATHIE PEILICHUS MTOJIHOCTBIO ce0s
onpapaanu. Kaxplii pa3 cuctema “nodupanach” 10 BaKkyyMa pa3HbIMU “TyTsAMH, 00X0/s
HEUCHPaBHYIO TeXHUKY. [Ipu 3TOM ObLIHN “TIpoii/ieHbI” BCe BapHAHThI 1UAJIOra C OIEPaTOPOM.

5. AJITOpUTMBI YIpaBJIeHUSA

Craenyer oTMeTUTh, uTo LabVIEW siBisercst OAHOM U3 cpell, Iie NIpUMEHEeHHE
SWITCH-texnostorun” BecbMa 3pheKTHBHO. 371eCh €CTh BCe HEOOXOMMBIE KOHCTPYKIUH SI3bIKA, a
“HapajiieIbHOCTh BBIIOJIHEHUS TpapUUecKoro Kojia BO3MOXKHO 000iTH 6e3 npobiem. [Tortomy
npuaiwns: npuveneris SWITCH-rtexuomornn® (MMEHHO IPUMEHEHHS, 4 He MO TEXHOOTHH) B
9TOM Cily4ae, TaKHUe XKe KaK, HallpuMep, Ul IPOrpaMMUPYEMBIX JIOTMYECKUX KOHTPOJUIEPOB
(BaBuios K.B. http://is.ifmo.ru, paznen «ABTOMAaTb»).

Bce anroputmel B ACY nenatcst Ha BcioMoraTelbHble, 0a30Bble M TeXHOJIOrn4eckue. bazosbie —
3TO aJITOPUTMbI HETTOCPECTBEHHOTO YIIPABICHUS MPUBOAAMHU. TEXHOIOTMYECKUE AITOPUTMBI
npeaHa3HayeHb! s (OpMUpPOBaHMS KOMaH/I yIIpaBieHHs B TpeOyeMblid MOMEHT BpeMeHu. OHU
BBITNOJIHAIOTCS IPU aBTOMAaTUYECKOM pexxumMe ynpasiieHus. Haunbouee cioxHble, €CTECTBEHHO,
TE€XHOJIOTHYECKHE aJITOPUTMBI.

[enbto HacTosIe pabOTHI SABISETCS ONMKMCAHUE KOHIIETILIUHA COBMECTHOI'O HCIOIb30BaHUS
LabVIEW n SWITCH-texnonoruu. IlosToMy HET He00X0AMMOCTH NOAPOOHO pa3dbupaTh Kax /bl
anroput™. Huxe aiis Hanbosee ClI0KHBIX (MM BaXKHBIX) aBTOMATOB JJAHHOT'O IIPOEKTa IPUBEIEHBI
CXeMBI CBsizel U rpadbl Epexo/10B, KOTOPbIe pa3paboTaHbl ¢ MOMOILI0 akeTa MS Visio.




5.1. ABTOMAT omnpejie/ieHUsI TEKYIIEro pe;KuMa yrnpaBJieHUst

Cxema cBsi3ell aBTOMaTa MpUBEICHA Ha puUC. 2, a rpad nmepexoaoB — Ha puc. 3.

AsTOMaT onpepeneHusa pexmnma
ynpasJieHua BakyymmposaHmem
(ADCmain)
naBHbI U36UpaTenbL pexuma Bbi3biBaeMblli
ynpaBneHusi B NONOXEHUH TEXHONOIMYeCKnii aBTomat
"ﬂ,VICTaHLl,VIOHHin| MainRC ynpaBrieHnst cucTemor
Bce nsbupatenu pexume BaKyyMUPOBaHWA B PpEXUME
yNpaBieHusi B NONOXEHUM aBTOMaTUYECKOrQ
"[IMCTaHUMOHHBIV" | AlIRCR AT | AUCTaHLINOHHOTO ynpaBrieHust
ABTOMaTU4ECKMI NEPEXOA, Ha Bbi3blBaeMbIil aBTOMAT
PYYHOW AMCTaHLMOHHbIA PeXuM yNpaBneHns CUCTEMOV
ynpaBne% Mtomanual BaKyyMUPOBAHUS B PEXVME
BupTyanbHbI PYYHOro ANCTaHLMOHHOIO
usbuparterns ATmanual PYIPasneH
OVCTaHLUMOHHOMO MHnunanusaums 3HayveHus
pexumMa B nosioXeHuu NPOMEXYTOYHbIX NEPEMEHHbIX V
"ABTOMaTVI‘-IeCKVIﬁ_"{ ACR YCTaHOBKa aBTOMATOB B HAYalbHbIE
ZFinit =<7
ECTb roToBHOCTb CUCTEMb
BaKyyMUPOBaHWs K nyc&{ ReadyOK

Puc. 2. Cxema cBsi3eit aBTOMara onpeaeseHus TEKYIIEro pexxuma yrpaBieHUs

. 1 .
1: !'Al1RCR 3. IACR 2: ACR %&lReadyOK
zFinit zFinit
1: !ACR && MainRC 2: ACR && ReadyOK
zFinit ZFinit

ATmanual ATmain

N ) | )

\1; !MainR/ 2: Mtomanual || !ACR

zFinit

zFinit

1: !'Al1RCR
zFinit

2: ACR && AllRCR && ReadyOK
zFinit

Puc. 3. I'pad nmepexomoB aBTomMara onpeesieHus TEKYIETro peKuMa yIpaBICHHSI



5.2. Ba3zoBbie aBTOMATHI

5.2.1. ABToMaT ynpaBJjieHUsI HepeBepPCUBHBIM IPUBOAOM

Cxema cBsi3eli aBTOMarTa MpuUBeIeHa Ha puc. 4, a rpad nmepexoaoB — Ha puC. 5.

ABTOMaT ynpaBneHus
HepeBepPCUBHbIM
NnpuMBOOOM
(ACPX)
BkriioueH | X1P 271P | 3anucb npusHake "MIMnynbc BKNtouYeHusi npusoaa"
KomaHpaa "Bkiounte" | KonP ZNZ1P | Cupanve an3Ha|:a "MIMnynbC BKIIOYEHNA anBopE?"
KomaHga "OTkioumTs" | KoffP 279P | 3anuch npusHake "MIMNynbC OTKIIOYEHUs NPUBOAE
PasHuLa Mexzy TEKyLLMM ZNZ2P | CTupanwe npusHake "ViMnysbe oTkoueHusi NpuBoae"

BpeMeHEeM Havasa KOHTpPOJSis
6onble nnbo paBHa ycTaBke

BKJIOYEHUS/OTKIIOYEHUA nycKaTens
—— T1 3admkenpoBaTtb BpeMsi Havana

KOHTPOJIS BKIIOYEHUS/OTKITIOYEHUS!
nyckaTessi (3anoMHUTL TekyLlee BpeMs)

zt1
3anucb npusHake "Het BkIoUYeHus

ZM 1P |RAHRISABRS KRy TRAgEHO® Bpems *
OTKJII0YEHUA nyckaTena 3a
zM2P | KOHTPOJIbHOE BpeMmst "

3anuck npusHake "OTKNIYeHne
nyckartens no BHELIHUM npu4mHam"
zM3P |

3annck npusHake "OTKo4YeHne
nyckarens"
zM5P —

Puc. 4. Cxema cBsi3eli aBTOMAaTa ynpaBJeHHUs] HEPEBEPCUBHBIM IIPUBOJIOM



S

)

2: T1

zZNZ2P; zM2P

—

2: KoffP

27.2P;

1: !X1P

zZNZ2P;

zM5P

1: !X1P
zM5P

1:

N

)

2: 1X1P

ztl

: KonP
ztl

S

X1P

zNZ1P

2:
zNZ1P;

Tl

zM1P

Puc. 5. I'pad nepexonoB aBTomMara ynpapieHHsI HEPEBEPCUBHBIM ITPUBOIOM
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5.2.2. ABTOMAaT ynpaBJieHHsI peBePCHUBHBIM IPUBOA0M

Cxewma cBsi3eii aBTOMara MpuBeieHa Ha puc. 6, a rpad mepexo 0B — Ha puc. 7.

ABTOMmMar
ynpaBneHus
npMBOAOM 3aTBopa
| Tuna (ACSx)
BkntoyeH Ha OTKpbITHE %1S 2713
BkntoyeH Ha 3akpbiTve
OTKpbIT X28
3a$ﬁ X3S ZNZ1S
KomaHnga "OTk bIF{ X48
KomaHﬂ,qa "SaKqu Eopn 2228
PP kcls
zNZ2S
PasHnua mMexay Tekywmm un
BpEMEHEM Hayana KoHTpons 6onblue
nnbo paBHa ycTaBKke BKO4eHus/ Zzt1
OTKIOYeHNst nyCKaTen_ﬂ{ T1
PasHuua mMexay Tekywmum un
BpEMEHEM Ha4yana KoHTpons 6onblue
nnGo paBHa ycTaBKe OTKpbITUS/ 7t 2
3aKpHTMﬂ3aTBQB§% T2
zM1S
zM253
zM38S
zM4 S
zM5S
zM6S
zM'7S
zM8S
zMopS
zMclS

3anuck npusHaka "mnynec
BKIMIOYEHUSI HA OTKpbITME"

CtupaHue npusHaka "Nmnynsc
BKIMOYEHUS HA OTKpbITME"

3anuck npusHaka "mnynsc
BKIMOYMEHUS Ha 3aKpbiTue"

CtupaHue npusHaka "Nmnynsc
BKIMOYEHMS HA 3akpbiTne"

3adumkcupoBaTb BpeMS Hadana
KOHTPOIS BKIMHOYEHNS/OTKMIOYEHUS
nyckaTens (3anoOMHUTb TeKyLlee Bpemsi)

3admkcmpoBaTb BpeMs Havana
KOHTPONS OTKPbITUSA/3aKpbITUSA 3aTBOPa
(3anoMHUTb TekyLlee BpeMmst)

3anucb npusHaka "HeT oTkpbITUs
3aTBOpa 3a KOHTpPObHOe Bpems"

3anuck npusHaka "HeT 3akpbIiTusi
3aTBOpa 3a KOHTPOsbHOE Bpems"”

3anuck npusHaka "HeT BknodeHnst nyckaTens
Ha OTKPbITME 3a KOHTPOSbHOE Bpems "

3anuck npusHaka "HeT BkoveHUst nyckaTens
Ha 3aKpbITMe 32 KOHTPOSbHOE Bpems "

3anuck npusHaka "Het oTknodeHns nyckatens
Ha OTKPbITUE MO CUrHany OT KOHeYHuKa"

3anuck npusHaka "Het oTknodeHns nyckatens
Ha 3aKpbITUE MO CUrHarmny OT KOHEeYHMKa"

Banuck npusHaka "OTknoyeHne nyckarens Ha
OTKPbITWE NO BHELUHUM NpUYnMHam”

3anucek npusHaka "OTknoYeHne nyckaTens Ha
| 32KPbITUE MO BHELHUM MpUYMHaM"

3anucb npusHaka "HeHopmanbHoe oTKpbITUE 3aTBOpaA”
EI'IVICb npusHaka "HeHopManbHoe 3akpbiThe 3aTsopa”

Puc. 6. Cxema cBsi3eit aBTOMara yrpaBjieHHs] pEBEPCUBHBIM IIPUBOJIOM
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']
o

2 7188 X4€
il NZ1€ zN3€ zMop:

3 17 &8 X4¢
zNZ7€ zNv3E zMopS

3: X1€ &8 X4€
zNv 7€ zMopS

1 X4¢
211
2: XZ2€ &8 X3E
zv8E zMcIS 2: X1€ &8 X4€
2 Xxz€ zN7¢€ zMopS
[— =
A
472 472

3: X2€ &8 X3¢

zV 1€ zMopS
zZNV8E zMdlS

ZVZ€ zMclS

3 T7 &8 X3E
ZNZZE zN4E zMcls

1 Xzg
ZNZZ€ 2tz

2 1188 X3€
NZZE zh4S zMcl!

Puc. 7. I'pad nepexonoB aBTomMara yrnpaBieHHs peBEPCUBHBIM IIPHUBOJIOM
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5.3. TexHoJI0rH4YecKHe AaBTOMATHI

5.3.1. '1aBHBII TEXHOJIOTHYECKHI ABTOMAT YIPaBJIeHUs BaKyyMHUpoBaHueM (4 Tmain)

Cxema cBsi3eii aBTOMaTa MpUBEICHA Ha puc. 8, a rpad mepexoaoB — Ha puc. 9.

naBHblii TEXHONOMMYECKMii
aBTOMaT ynpaBneHus
BaKyymupoBaHuen (ATmair)

ECTb rOTOBHOCTb CUCTEMbI BaKyyMUPOBAHWS K
nycky

OnepaTop fan komanzy ' ABTOMaTU4eCcKoe
3aBeplueHne paboTbl CUCTEMbI BaKyyMUPOBaHUS'"

Onepatop fgan komaHay 'Tlyck cuctemsl
BaKyyMMPOBaHNS B aBTOMATUYECKOM PeXyME "
Onepartop BbiGpan BapuaHT 'Moarsepxaak
OTKpbITUE BeHTUNe: "

Onepatop BbIGpan BapuaHT 'He noarsepxpakc
OTKpbITUE BeHTUNEl "

Pa3sHuLa MeX /1y TeKyLUM 1 BpeMeHeM Havyana
KOHTPONA AABNEHNs BO/bI B KOHTYpax oxnaxpakotuer
Bofb Gonble nubo paBHo yctaeke TSY

Pa3HuLia Mexy TeKyLUM 1 BpeMeHeM Havana
KOHTpons BbiGopa onepatopa Gonblue M6

paBHo ycTaBke TSC

HopMmaribHas TemnepaTypa Bofibl B KOHTypax
oxnaxgailieil Boap

HopmarnbHoe [aBrietie Bofbl B KOHTypax
oxnaxgatoweil Boap

Ipynna b7 pa6oty

Ipynne 3 paboty
OTkauka KaMephbl C MCMONb30BaHNeM rpynmb
S 3aBepLMNAacs HOPMasbHC
OTKauKa Kamepel C UCMoNb30BaHNEM Pyl §
3aBeplumMnack HeHopManbHo
TonbKo oTKauka Kamepbl C UCToNb30BaHNeN
rpynn a7 § 3aBepwunach HopManbHC
OTkauka kamepbl C ucnonb3oBanHnem rpynn 7 §
3aBepLMNack HeHOPManbHO
BalinacHas oTkauka nonocreii arperaTos
3aBepLIMNacs HOPMasIbHC
BalinacHas oTkauka nonocreii arperaTos
3aBeplumMnack HeHopManbHo
OTkauka Kamepel C UCronb3oBaHeM rpynn 5 u
a7 3aBeplumMnach HopManbHe BoamMoxHC
nopkntoyeHue rpynn 3 u b7 Ha oTkauKy kamepbl
Otkauka kamepbl unu nonoctei S0k
3aBEepLIMINCL HEHOPMANBHO
OTKayka kamepbl C Ucnonb3oBaHem rpynn £7 v
3 o6ecneunna BbIXO Ha PeXMM UCTbITaHHUI
OTKayka kamepbl C Ucnonb3oBaHem rpynn £7 v
3 He o6ecneunna BLIXO Ha PeXUM UCTIbITaHNI
Pa6ota cuctemMbl BakyyMUpoBaHus
3aBepLIMnack HOPMAsbHC

Pa6ota cuctembl BakyyMUpoBaHus
3aBepLMnack HeHopManbHO

DATmainmair
ReadyOK
Fstop
ATmain¢
Frur
Fconi
ATmaine 75
Foui
19
ATbps
TO
pTw
pPw ATmainb75
ARL 7 offEr
ARZoffEr
ATmair € off
ATmair € offE1 ATmainb73
ATmainz 750fl
ATmaine 750ffE1
ATbpsoft ATmainenc
ATbpsoffEr
ARb7
ATmainb750fl
ATmainb750ffEi ARZ
ATmainb73ofl
ATmainb73offEr
ATmainendoff
zFopS36137€
ATmainendoffEi
zFinit
zMNReady
zNMNReady
zMNReadyW
zMrejimOK
zMerrARb7
zMerrAR<
zMtomanua
zVrun
zNVrur
zVstop
zNVstog
zi<
ztC

Bbi3biBaeMbiil apnanor TeXHONormyeckore
aBTOMaTa ynpaBieHUs CUCTeMol
BaKyyMUpOBaHUs

BbiabiBaembli
TeXHONOMMYeckuii aBTomat
ynpaBneHus
BaKyyM1pOBaHUEM C
MCOMNb30BaHMeM rpynnb §

BbiabiBaembli
TeXHONOMMYeckuii aBTomat
YNpaBMeHMs TONbKC
BaKyyM1pOBaHUEM C

ncnonb3oBaHueM rpynn a7 &
rBeiabiBaembIv

TEXHONOrM4eckui asTomat
ynpasnenus GaiinacHor
0TKauKoli NosnocTeil arperaTos
rpynnk 3 C UCTIONb30BaHNEM
rpynnbl b7 u
BaKyyMUpOBaHUEM C
MCONb30BaHNeM rpynn a7 u
5

BbiabiBaembli
TEeXHONOMMYecK!y
aBTOMaT ynpaBsneHus
BaKyyMUpOBaHUEM C
1Cnonb3oBaHUeM rpynn 5
a7 pa6ortoii rpynnbi k7 u
| 3anyckom rpynne 3

BbiabiBaembiv
TexHonormueckuy
aBTOMAT yrpaBneHus
BaKyyMUpOBaHUEM C
VCNOnNb30BaHMeM rpynn
b7 3 v 3aBepeHner
| paGotel rpynr § ua?

BbiabiBaembli
TEXHONOrM4ecKuy
aBTOMAT ynpaBneHus
3aBeplueHnenr

paboTbl cUCTEMbI

| BaKyyMupoBaHus
BbizbiBaemblil aBToMal
pe3epBupoBaHus rpynr
b72 b73 v ynpaBneHus
rpynnoii a7

BbiabiBaemblit aBTomal
pe3epBupoBaHUs rpynn
[3 323334

3anuce Npu3Hake

'Moparsepx/aeHo pyyHoe

OTKpbITUE BeHTUnei 36 1.. 36 €

37 1.. 37 € v BeHTUNEIf E

MarucTpansix nuTbeBoil Bode

nepef Hacocamu rpynnb S u
nepepn 3[1BA"

Banucek npusHakz ' C6pocuTs

3HAUEHNS! BCEX NepemMeHHbIx

YCTaHOBUTb COCTOSIHUS! BCEX
aBTOMaTOB PaBHbIM HayanbHoMy"

3anuck npusHake 'Cucreme
He roToBa K nycky'

Crupanue npusHake 'Cucteme
He roToBa K nycky'

Banuck npusHakz 'HeT rotoBHoCTH B
KOHTypax oxnaxpaioLiei Boasl"

[ KORTYpax OXIxaatolen !
obecneuer’

Banucek npusHake 'OTkas B rpynne t7
Npy OTCYTCTBUN pe3epBs”

Banucek npusHake 'OTkas B rpynne 3
npyu OTCYTCTBUN pe3epBe”

3anuck NpusHake ' ABTOMaTUYECKUY
Nepexof Ha Py4HON ANCTAHLMOHHBIN PeXUM
ynpaeneHus"

3anucek npusHake 'KHonka
Myck poctynHa"

CTupaHue npuaHake
Knonka Myck poctynHa"

Banucek npusHake 'KHonka
OcraHoe fAocTynHa'

Ctupahue npuaHake "KHonke

OcraHoE pocTynHa"
3admKcMpoBaTh BPeMs Hauasna KoHTpons
B KOHTYpax P
BOJpb (3aNOMHUTb TeKylee Bpems)

3adwmkcupoBaTh Bpems Hayanz
oTcueTa KOHTponsi BbIGopa onepaTopa
(3anoMHUTL Tekylee Bpems)

Puc. 8. Cxema cBs3eill T7IaBHOTO TEXHOJIOTHYECKOTO aBTOMAaTa yIpaBieHUs BakyyMupoBanuem (4 Tmain)
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ZNVrur

DATmainmain

i Feont
¢ TZFop536137¢

ATbps

i ATbpsofi

ATmainb75

f

ATmaink750f1

ATmainb73

i ARE
ZNVstof

ATmainend

Puc. 9. I'pad nepexo10B IIaBHOTO TEXHOJIOTHUYECKOTO aBTOMATa yIPaBICHHs BAKYYMUPOBaHUEM
(ATmain)




5.3.2. TexHoJIorMYeCKUil aBTOMAT yIIPaBJICHUS BAKYYMHUPOBAHUEM € HCI0Jb30BaHUEM

rpynnsl 9 (ATmain9)

Cxema cBsizelt aBTomara npuBesieHa Ha puc. 10, a rpad nepexonoB — Ha puc. 11.

TexHonorn4yeckui asTomar
ynpaBneHus
BaKyyMupoBaHuem c
ncnonb3oBaHnem rpynnbl 9
(ATmain9) B ;
3ateopbl 11.1, 11.2, 14.1, 14.2, 14.3 oTKpbITbI bI3t 11 Aanor TexXHONIOMNHECKoro asTomara
P PEITE | FX35111143 DATmain )ﬂ)asﬂeHMﬂ CHUCTEMOI BaKyyMUPOBaHUS
.13 o
3ateopbl 10 13 1-12 4 OTKPbIT | EX3S100131134 Bbi3biBaEMbIN @aBTOMAT pe3epBrUpOBaHUS
AR9 | rpynn 91,92
DNasnetve B kamepe MeHbLUe NGO paBHO 13300”_\'3{ pP1 Bbi3biBaeMbIli aBTOMaT pe3epBypoBaHmus
[aeneHue B konnekTope [dy250 (a.27.5) MeHblue n16o ARa7 |Rynn a71,a72,a73
paBHo 13300I'I_a< pPdu250
[aeneHve B konnektope [y400 (n.27.4) meHblue nu6o 3anuck npusHaka "HeT JoCTUXeHus AaBneHus
paBHO 13300I'I_a1< pPdu400 M1 | 13300 MNa B kamepe 3a KOHTpONbHOE BpeMs"
HeHopmarnbHoe oTKpbITWE NMo6oro n3 3anuck npusHaka "OTkas B rpynne 9 npu oTCyTCTBUMN
3aTBopoB 11.1, 11.2, 14.1, 14.2, 1& FMOpS1 11143 zMerrAR9 p_e3epBa"
HexopmanbHoe oTkpeiTue nio6oro u3 3ateopos 10 13 1-12 4 | FMopS 100131134 3anunckb npusHaka "O"TKaa B rpynne a7 npn
Onepatop Bbl6pan BapuaHT "MpoannTb 0XnaaHue 3HaveHns zMerrARa7|-2TCYTCTBAM pesepsa
nasnexus” unu "MoBTopuTL KOMaHAy Ha OTKpbm/le(saKpbm/li< Frep 3anuck npusHaka "Het poctuxerus aasnenus 13300
Onepatop BbiGpan BapuaHT "TpoaoIKUTL paboTy npu ZMdu250(.12 & Ay250 3a kokTponbHoe pems”
AOCTUTHYTOM 3Ha4YeHun aasnenus” unu "MoaTsepants 3anuck npusHaka "HeT JoCTUXeHus AaBneHus
PYYHOE MeXaHUYecKoe OTKpbITUe(3aKpbIThe)" unu ,/:L1 Feont 2Mdu400 | 13300 Ma B [ly400 3a KOHTpOsbHOE Bpemst"
Onepatop BbI6pan BapuaHT "Mepexoa Ha 3anuck npusHaka "MoaTsepxaeHo
TEXHOMOrM4YecKuin peaeps" unu "ABToMaTUYECKNI zFlovush | Py4HO€ 3anuTue noByLLIK1
nepexop, Ha py4YHON AUCTAHUMOHHBIA PGX% Fout 3anuck npusHaka "OTKauka kamephbl C UCNONb30BaHUEM
PasHuLia Mexy TEKYLLIMM 1 BpeMeHeM Hauana 2ATmain9off LPYNNb! 9 3aBepuimniack HopMansHo"
KOHTponsi 6onbLue Mbo paBHO yCTaBKe AOCTUXEHUS 3anuck npuaHaka "OTkayka Kamepbl € UCNOMb30BaHNEM
nasnexus 13300 Ma B Kawlep_e< T1 2ATmain9offEr | rpynnbl 9 3aBepLuMnacb HeHopmanbHo"
PasHuLa Mexay TeKyLLWM 1 BpeMeHeM Havana KoHTpons 3achukecmpoBaTb BpeMsi Havasna KOHTpons
6orbLue NM6o paBHO yCTaBKe AOCTUXEHUs AaBneHus 13300 nocTtuxenus aasnenusa 13300 MNa B kamepe
Ma B konnektope [dy250 (3aNOMHUTb TeKyllee Bpems)
— Tdu250 zt1 —
Pa3Hnua Mexay TEKyLMM 1 BpEMEHEM Havana KOHTPons 3adrkcnpoBaTb BpeMs Hayana KOHTposs
6onbLue NM6o paBHO ycTaBKe AOCTUXEHUs AaBnenus 13300 poctuxennsa aasnennsa 13300 Ma B konnektope
Ma B konnekTope [y400 [y250 (3anomMHUTL Tekyllee Bpems)
— Tdu400 ztdu250 —=
PasHuua mexay Tekywum 1 BpeMeHeM Havana 3adukcnpoBaTb BpeMsa Hayana KoOHTpons
KOHTpOns BbiGopa onepartopa 6onblue nméo pocTtuxennsa aasnennsa 13300 Ma B konnektope
paBHO ycTaBke T& TO 2tdu400 | Ay400 (3anomHuTL Tekyluee Bpems)
3adukcnpoBaTb BpeMsa Hayana KoOHTpons
BblGOpa onepaTopa (3anomMHUTb TeKyLlee
2t0 [BPeMA)
Ipynna 9 3aBeplunna paboty Hopmanbu_o< AR90ff
pynna 9 saBepunna paboTy HeHOPMarbHO 3anuck komaHabl "OTKpbITb 3aTBOPbI
— AR9offEr "
pynna a7 3asepuna paboTy HeHopMEM‘ltﬁ< ARa7offEr 2FKopS111143 | 11.1,11.2,14.1,14.2,14.3
CTupaHve komaHabl "OTKpbITb 3aTBOPbI
11.1,11.2,14.1, 14.2, 14.3"
ZNFKopS111143|—" ’ ’ '
nucb koMaHabl "OTKpbITb 3aTBOpL 1C 13 1-13 4"
Peseps rpynnbt 9 VIC“IepI'IEl_H‘ AR9none  zFKopS100131134 | 3anuck koMaHp, O' p 3aTeopbl 1C .
ZNFKopS100131134 | CTupanue komanabl "OTKpbiTe 3aTBOpEl 1C 12 1-12 4
P ZKoffAT91 | 3anuck komaHab "3aBeplunTb padoty rpynnsl 91"
ZKoffAT92 | 3anucb komMaHAb! "3aBepLumnTL paborty rpynnbl 92"
3anucb komaHabl "3aBepLunTb paGoTy rpynmbl
ZKoffAT91R ﬂm nepewt Ha peseps"
KPbITbl
3artBopbl 16 1 16 2 3akp T EX4S 161162

Puc. 10. Cxema cBsA3€i TEXHOJIOTMYECKOIO aBTOMATA yIPABIEHUS BAKYyMHPOBAaHUEM C

UCHoJb30BaHueM rpynmnsl 9 (4Tmain9)
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1_ARSoffEr

2 pPdi250 | Fcon
zFKopS111142

AR¢ DATmair

1 ARSoffEr.

2 _Tdu250 & ARSnone
zMdL 250 ztC

4
2du250 zKoffAT91F

zMerrARS

< _ARGoffEr
<
<
3 Tdu250 &8 AF Snone TF »
re
2MdL 250 ztC Tﬁ% 4 Foul | TC

2 pPdi250 | Fcon AR¢ DATmair
zFKopS 111142

2FKop€ 111143
1_ARSoffEr
1 _FMop€ 111148
NFKops 111143 ztC
2l op! 2t 3 Fre 4 Foul | TC
zFKopE 111142 AR¢ DATmair |
2 FX3£111142 2 FX3€111143-
zNFKop€ 111142 ztdu400 ztdu400
1_ARCoffEr 3 F
ZMerrARg ——=-TTeE
1dudo +_ARoffEr

2_Tdu400 &8 ARSnone
zMdL 400 ztC

4 Foul | TC
2tdu400 zKoffAT91F

AR¢ DATmair

3 Tdu400 &8 ARSnone 2 pPdu40C | Fcon %
4_pPdi 400 ZMdL 400 ztC 2FKopS100131134 ZMerrARS —
2FKop€ 100131134
3 Frep. 4 Foul| TC
21du400 . - 4 Fou| TC
2_pPdu40q | Feon ARS DATmair
ZFKopS100131134

1 _FMopS100131134
zZNFKop€100131132 ztC

1_ARSoffEr
3 Frer
2 _FX38100131134 2FKoy <1J§13113¢
zZNFKop€100131134 ztC pE 4 Fout| TC
2_Fxastoo13113¢ | ARE DATmair
1 _ARSoffEr
2 Foul | TC
ARS DATmain
4 T1 &8 ARSnone
s r——
e, T
217 zFlovusl o 21 1_ARGoffEr
2 pP1| Feon zMerrAR9 ——
ZKoffAT91 zKoffAT9Z

4 Fout | TC
21" zKoffAT91F.

AR¢ DATmair

3 1188 AR
N1 2K
—

none

0Pt 2_AR9offEr
ZKOffATST ZKOffAT9Z ZMertARS

AR¢ DATmair

2_pP1]| Fcon
ZKoffA19"  zKoffAT9Z
1_ARSoffEr
zMerrARS

4 Foul | TC

L

2_ARSoffEr

1 ARe7offEr
7

z 1 ARe7offEr
zATmain9off 7

2ZATmair SoffEr

Puc. 11. I'pa nepexo0B TEXHOIOIMUYECKOTO aBTOMATa yIPaBJICHUS BAKYyMHPOBAHUEM C
UCnojb30BaHueM rpynmnsl 9 (4Tmain9)



5.3.3. TexHoJi0ornYecKUuii aBTOMAT yIIPaBJIeHUS BAKYYMHUPOBAHUEM € HCI0JIb30BaHUEM

rpynn a7 u 5 (ATmaina?75)

Cxewma cBsi3eii aBTOMara MpuBeieHa Ha puc. 12, a rpad nepexonos — Ha puc. 13.

TexHonornyeckun asTomat
ynpasfieHuA TOMNbKA

3ateop 1"~ 3aKpbIT |

[aBnexve B kamepe MeHblue NGO paBHO
yctaBke PS2=13C MNa

HeHopmarnbHoe 3aKpbiThe 3aTBOpa
1

Onepatop BblGpan BapuaHT "MpoanuTb oXuaaHue
3HayveHunsn gasnenHus " unu "MoeTopuTb KOMaHAy He
OTKPbITWE (3aKPbITUE)"

OnepaTtop BbiGpan BapuaHT "Mpoaonxute paboTy npu
AOCTUrHYTOM 3HaveHuu aasnenuns” unu "rNoarsepanTe
pyYHOE MexaHW4eckoe OTKPbITWE (3aKpbITHE)' 1nn Ap

Onepatop BeIGpan BapuaHT "Mepexoa Ha TEXHONOrMYeckui
pe3epe” nnu "ABTOMATUYECKUIN NEPexos, Ha Py4HO
OUCTaHUMOHHbBIA pexuM” nunu ap

PasHuua mexay TeKyLUM N BpEMEHEM Hauanz
KOHTponsA Gonblue MMGO paBHO YCTaBKE BPEMEHU
[OCTUXEHUs AaBneHunsn B kamepe PS2

PasHuua mexay TekyLmMM 1 BpeMeHeM Havane
KOHTpons BbiGopa onepatopa Gosblue nMéo
paBHo ycTaBke TSC

pynna &7 3aseplumna paboTy HEHOPMasbHC
pynne 5 3aseplumna paboTy HEHOPMasbHC

Pe3eps rpynnbl @7 ucyepnar

BaKyyMUpOBaHWEM C
ucnonL3oBaHueM rpynn 7, 5
(ATmaina7t)
X4S11- DATmair
ARa7
pP2
AR5
MclS11-
zNV2
Frep
zMerrARa7
zMerrARS
Fcont

Fout

T2

TO

ARa7offEr
ARS5offEr

ARa7none

zATmaina7& off

zATmaina7EoffEr

zt2

ztC

zKclS11-
zNKclS11-

zKoffATe7° R

zKoffATe72R

BbI3blBaeMbIi AMANOT TEXHONOMMYECKOro aBToMaTe
YNpaBfieHnsi CUCTEMOW BaKyyMUPOBaHUs

)_

Bbi3biBaeMblii aBTOMAT pe3epBUpOBaHUS
rpynn a7l a72 a73

)_

Bbi3biBaEMbIN @aBTOMAT pe3epBUpPOBaHus

rpynn 5° 52 53
| Py

3anucb npusHaka "Het poctuxenunn pasneHus pPS2
B KaMmepe 3a KOHTPOosibHOe Bpems”

3anuck npusnaka "OTka3s B rpynne a7 npu
OTCYTCTBUM pe3epsa”

=

3anucb npuataka "OTkas B rpynne £ npu
SERWIET BB BRIRDBIONLKO OTKAUKA KaMepbl C

ncnonb3oBaHueM rpynn &7 u 5 3aseplumnace

Q%M@E%%’éuam "OTkayka Kamepbl C

mcnonb3oBaHWeM rpynn a7 u 5 3aBepumnack
HEeHOpMarnbHO"

}_

3adukcpoBaTb BpeMs Havana
KOHTPONSA AOCTUXeHUA AaBneHus PS2
B KaMepe (3anOMHUTb TeKyLlee BpeMs)

}_

3adrkenpoBaTb BpeMsa Havana otcyeTa
KOHTPOSA OXuaaHusa BbiGopa onepaTopa
(3aMOMHUTL TeKyLLee Bpems,

)_

3anucb komaHabl "3akpbiTh 3aTBOp 17 "

)_

CTtupaHue komaHab "3akpblTe 3aTBOp 17 °"
pi p p

3anucb komaHabl "3aBeplunTb paboTy rpynnb
a7’ v nepeiTtu Ha pe3epe"”

3anuck komaHabl "3aBeplunTb paboTy rpynnb
a72 n nepenTn Ha pe3epe”

—

Puc. 12. Cxema cBsi3eil TEXHOJOTMYECKOIO aBTOMATa yIpaBJIeHUs BaKyyMHUPOBaHUEM C

ucrnosb3oBanueM rpyni a7 u 5 (ATmaina75)
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2 T2 &8 ARz7none

zV2 zt0 ~
»
3 Frer
Ve zi2
2 pF2 || Fcont
e zKcelS111 L

ARa7; DATmain

ARa7; DATmain zMerrARe 7

2 Fout || TO
212 zKoffATe 7R

< _Fcont
212 zKoffATe72R

3 T2 &8 ARaingne
ARz7 zN2 ztO < Frep

< 212

L

4 Fout || TO

< zt0

*_ARajoffEr

*_ARszjoffEr
zMerrARe 7 ——

~_ARajoffEr

zMerrARz 7

| ARa7; DATmain

4 pF2 2 pF2 FcomJ
HKalST ZKcIS111
~_ARajoffEr
zMerrARz 7
2 MclS111
2 AREoffEr
ARa7; AR5 ARa7 AR5 DATmain zMerrARE

£ Foul | TO

*_ARejoffEr
zMerrARz 7

ARa7; ARS

J

¢

zATmaina750ffEr

© X48111 XSt
zNKclS 11" /
2 AREoffEr
zMerrARE
ARa7; ARS _ARe7offEl
zMerrARz 7

zATmainz 750ff

Puc. 13. I'pad mepexo10B TEXHOJIOTUYECKOTO aBTOMATa YIIPABJIICHUS BAKyyMHUPOBAHHUEM C
UCHOJb30BaHueM rpynn a’ u 5 (ATmaina75)
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5.3.4. TexHoJioru4ecKkuii aBTOMAT ynpapJieHus1 0alnmacHoi oTkaykoil mosocreid ABII
arperaToB rpyninsl 3 ¢ HCH0JIb30BAHUEM IPyNNbl b7 1 BAKYYMHPOBAHHEM C
HCNOJb30BaHueM rpynn a7 u 5 (AThps)

Cxema cBsizel aBToMara MpuBeieHa Ha puc. 14, a rpad nepexonoB — Ha puc. 15.

TexHonorM4yeckuii aBTomar ynpasneHus
6aiinacHoi oTkaukoi nonocteil ABIN
arperaToB rpynnbl 3 ¢ UCNONL30BaHUEM
rpynnel b7 n BakyymupoBaHuem ¢
ucnonb3oeaHuweM rpynn a7 u § (ATbps)

Bbi3biBaeMbIii AManor TEXHONOrMYECKora
aBTOMaTa ynpaBrneHusi CUCTEMOW

Knana 22 2 oTkpbIT | X3V222 DATmain E(yymmposavum
Knana 22 3 oTKpbIT BeI3biBaeMbIii aBTOMAT pe3epBupoBaHUs
Kn 224 — X3v223 ARL7 |Rynn £72 b73 v ynpaenexuns rpynnoit &7

anan OTKRMIT | % 3v224 Bbi3biBaeMbIi aBTOMAT pe3epsupoBaHms

KnanaH 22 § oTkpbIT | X3V225 | rpynr 51 52 53

ARE

Bbi3t Iii aBTOMAT ynp
[aeneHnue B (hopBakyyMHOW MarucTpanu nepep 31 npusoaamu rpynnel 31
ABI arperata 3 1 (g 35 1) MeHbLue nu60 paBHO AT Bhiat
=13 =
ycraske PS1= 12 3 MNe pP131

Iii aBTOMAT ynp
npusoaamMu rpynnel 32

[aenenue B popBaKyyMHOW Maructpanu nepep AT32 Buat I
ABIM arperata 3 2 (o, 35 2] MeHbLue NM60 paBHO npUBOZAMY rpynnbl 33 P
yoraere PS1=15 31 | 543 AT33 |2 Py
[aeneHnue B (hopBakyyMHOW MarucTpanu nepep BuistiBaeMbiit amo“gr ynpaenenms
ABI arperata 3 3 (o 35 3] MeHbLue nM60 paBHO AT34  PUBOAAMY TPyt
=13 =
ychaBKe PE§1= 12 3 e | pP133
[aenenue B popBaKyyMHOW Maructpanu nepep
ABIM arperata 3 4 (n, 35 4] MeHbLue NM60 paBHO
=13 =
ycraske PS1= 12 3 e | pP134
3anuck npuaHaka 'MpoussoanTca GannacHas
Onepatop BbiGpan BapuaHT "MpoAnUTbL OXUAAHUE zFbps ﬂaqn«a
3HaYeHus paeneHus” | Frep CrupaHue npusHaka ' MponssoamnTcs
GaiinacHas oTkauyke'
Onepartop BbiGpan BapuaHT "MpoACIXUTL zNFbps|— <
paboTy Npu AOCTUTHYTOM 3HAYEHUV
naeneHus” | Feont 3anuck npusHake 'HeT aocTuxeHns
Aasnenns PS™ B nonoctax arperatos 3 x 3a
Onepatop BbliGpan BapuaH1 KOHTPOMBHOE BpeMms'
' ABTOMATUYECKUII NEPEXOZ, Ha Py4HOI zZM1+—
ANCTAHUMOHHBIN PEXUM' Unu AL | Foul

PasHuua Mexay TEKYLMM U BpEMEHEN

Havana KoHTpons Gonblue N6o paBHC

ycraBke TS™ BpeMeHW AOCTUXEHUS

pasnenns PS™ B dhopBakyyMHoi
marucTpany

P T4

PasHuua Mexzay TEKYLUMM 1 BpEMEHEN
Havana KOHTPONs AeNUCTBUS OnepaTope

6onblue nubo pasHo yctaske TSO .
P Y — TO 3anuck npusHake 'BaiinacHas oTkauka

ZAprSOﬁ iBepLLIMﬂaCb HopMarnbHc'

3anuck npusHake 'balinacHas
OTKayka 3aBepLunnacb HeHopManbHc'

zATbpsoffEr
3acpukcnpoBath BpeMs Hauana KoHTpons
Peseps rpynn £7 ncyepnax [OCTUXeHUA faBneHna PS” B nonoctax
— ARE7none St |arperatoe 3 X (3aMOMHUTL TEKYLLEe BPEMS )
3acukcnpoBaTb BpeMsi Hayana otcyeTa
pynne 31 3aBepwmna pa6ory AT310ff KOHTpONs oXuaaHus BeiGopa onepartopa
Tpynne 32 3asepuwwna paboty | aT3o0 2tQ |{38MOMHUT Tekyliee Bpems ]

I'pynne 33 3aBepumna pa6ory AT330ff
pynne 34 3aBepmna paﬁﬂ{ AT 340ff

3anuck komaHab ' 3aBepwunTtb paboTy rpynnb

ZKoffATE73R | b73 v nepeiitu Ha peseps'

Puc. 14. Cxema cBsi3eil TEXHOJIOTMYECKOIO aBTOMAaTa yrpapiieHus OainacHoi oTkaukoil nonocteit ABII

arperaroB Ipymnbl 3 ¢ UCIOIb30BaHUEM IPYIIIbI 7 U BaKyyMHUPOBAHUEM C UCIIOJIb30BaHUEM TPy a7/

u 5 (AThps)
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1
zt1; zFbps

DATmair ARL7 AR% DATmair ARE7 AR%

1_pi13: | Feont 1 1 pE131 Fcont

ARE7 ARE AT3

1 %3v222 AT310ff

zt]

I 17 &s AREnone

1] && ARk none
zM]  ztC =

AREL7 ARE AT3’
DATmair ARE7 AR%
" |AT3

1 _pE13: | Fcont

ARE7 ARE AT3"
AT32

1 %3v223 AT3Zoff
zt]

ARL7 ARE AT3: AT32

DATmair ARL7 AR%
AT3 AT32

__|DATmair ARE7 ARE
" |AT3 AT32

1 _pi133 | Feont 1 pr133 Fcont

ARE7 ARE AT3
AT32 AT33

1 %3v224 AT3Zoff
t1

ARE7 ARE AT3" AT3Z
DATmair ARk7 ARE AT33 _row |t | DATmair ARE7 ARE
AT3 AT32 AT33 HOSOTRATITET AT AT32 AT33

1 pE13¢ Fcont

ARL7 ARE AT3
AT32 AT33 AT34

1__X3v225 AT340ff
zt]

zATbpsoff  zNFbps

—P| ARk7 ARE AT3" AT32
P AT33 AT34

g

ZNFbps

ARL7 ARE AT3" AT32 AT33 AT34

L

J

Puc. 15. I'pad nmepexoq0B TEXHOIOTHYECKOTO aBTOMAaTa yIpaBJieHHs 0alilacHOM OTKAYKOM MOJIOCTEH
ABII arperaToB rpynmsl 3 ¢ UCIIOJIB30BAaHUEM T'PYIIIBI b7 ¥ BAKYYMUPOBAHUEM C UCIIOJIb30BAHUEM
rpyntt a7 u 5 (ATbps)
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5.3.5. TexHoJiornyecKuii aBTOMAT yIPaBJIeHUS BAKYYMHUPOBAHUEM € HCI0J1b30BaHUEM
rpynu 5 u a7, padoroii rpynnsl b7 u 3anyckom rpynnbl 3 (ATmainb?75)

Cxewma cBsi3eii aBTOMara MpuBeieHa Ha puc. 16, a rpad nepexonos — Ha puc. 17.

TexHonornyeckuii asTomat
ynpasneHus
BaKyyMUPOBaHMEM C
ucnonb3oBaHWeM rpynn 5, a7,

pabortoit rpynnbi b7 1
3anyckoM rpynnbl 3
(ATmainb75)
Bbi3biBaEMBbIN AManor TEXHONOrM4eckoro aBTomara
. npaBfieHns CUCTEMOW BaKyyMUPOBaHUs
DATmain )y—p yymmp
[asneHnune B (hopBakyyMHON MarnucTpanu MeHbLue nméo
paBHO yctaBke PS4=1Z 3 Me (o 35 1€) pP4 Bbi3biBaeMbIli aBTOMaT pe3epeupoBanus rpynn £72 b73 v
- na7
[aBnexue B kamepe MeHbLue NGO paBHC ARDb7 |YPasnexusa rpynnova
ycraske PS8=0 93I'I_e< pPE ARE &waaemuﬁ asToMaT pesepsuposanunsa rpynr 51 52 53
Onepatop BbiGpan BapuaHT 'MpoannUTb OXUAAHUE 3HAYEHNS BbI3biBaE€MbIii aBTOMAT pe3epBUpOBaHus
BneHus' unv 'MoBTOPUTL KOMaHAY Ha OTKPbITH KpbiTHE)" ~ | rpynr 31 32 33 34
naenel n oBTOP OMaHAy Ha OTKpbITUE(3aKpbiTHE) Frep AR? py
Onepatop BbiGpan BapuaHT 'Mpoaonxuts paboTy npy
[OCTUrHYTOM 3HaYeHUn JaBnenns' unv 'MoaTBEpANT
PY4HOE MEXaHU4ECKOe OTKPLITHE(3aKPbITHE)" Nk AF | Feont 3anuck npusHaka 'HeT foCTUXeHus naenenmns PS4 E
Onepatop BbiGpan BapuaHT ' [epexos Ha TEXHONOrYecKuy zM4 popBakyyMHOI MarucTpani 3a KOHTPOsibHoe Bpems'
PE3epE’ W ' ABTOMATUYECKNiA Nepexos Ha py4HOIf 3anuck npuaHaka ' Het focTuxeHus aaenenus PS5 &
JAVCTaHUMOHHBIA pexum’ unu o Foul ZME Kamepe 3a KOHTPOJIbHOE BpeMs '
3anuck npuaHaka ' OTkas B rpynne b7 npv
- | oTcyTCTBUM Be'
zMerrARDp7 | IYTCTEM pesepse
PasHuua Mexay TEKyLLUM 1 BpEMEHeM Hauarna KOHTpons 3anuck npusHaka ' OTkas B rpynne 5 npy
6Gonblue NMG0 paBHO YCTaBKe BPEMEHU JOCTUXEHNS ZMerrARE ﬂyTCTBMM pesepse’
~ < g
f[aBnexns B hopsakyyMHon maructpanu PS4 T4 3anuch npuaHaka ' OTKa3 B rpynne 3 npy
PasHuua mexay TekylWwuM 1 BpeMeHeM Havane zMerrARZ OTCYTCTBUM pe3epse’
KOHTpons 6onbLue Mo paBHO YCTaBKE BPEMEHU =
<
AocTikenus aasnenns e kamepe PES | g 3anucb npuataka ' OTkadka kamepbl unm
Pa3Huua Mexy TeKYLLMM 1 BDEMEHEM Hauane 2ATmainb750ffEr nosocreit 34H 3asepnancs HeHopMasnbsHo'
KOHTpONs BbiGopa onepatopa 6onblue nuée
paBHoO ycTaske TSO
TC 3anuck npuaHaka ' OTkayka kamepsbl ¢
Foynna k7 3aBepLnna paBoTy HeHOPMANLHC ncnonb3oBaHueM rpynn 5 u €7 3aBeplumnack
Py p P y p ARL 7 offEr HopmarbHC BO3MOXHO noakntoyexue rpynn 3
pynne 5 3aBeplunna paboTy HeHOpMasbHC AREOffEr T 1 £7 Ha OTKauKy Kameps!'
Ipynné 3 3aBepLunna paBoTy HeHOPMAsbHC pu
pynne 3 P P y P — ARZoffEr 3acukeMpoBaTh BpeMsl Hadana KoHTpOoss
DOCTUXeHWs AasneHusa PS4 B hopBakyyMHOV
Peseps rpynnel £7 ucyepnakx ARE7none 214 |- MBTUCTPANY (3AMOMHNT Tekyuiee BpeMms)
Pe3eps rpynnb 5 ncyepnat
P TPy p_{ AREnone 3acmkempoBaTh Bpems Hauanz
KOHTPONS AOCTUXEHWS AasneHns PS5
B KAMepE (3anoMHUTb TeKyLLee Bpems )
ZtE pe ( yliee Bpems
3adukcnpoBaTb BpeMsi Hayana KOHTposs
BblIGOpa OnepaTopé (3anOMHUTL Tekyllee
Bpems)
Zt0 | 2RV
3anucb komanab ' 3aBeplmnTb paboTy rpynmb
b73 v nepeitTn Ha peseps'
ZKoffATE73R |22 MeP pesep
3anucb komanab ' 3aBeplmnTb paboTy rpynmb
51 v nepeitu Ha peseps'
ZKoffAT51R |2 P pesep
3anucb nkomaHap ' 3aBepLunTb paboTy rpynmb
52 1 nepeitu Ha peseps'
ZKoffAT52R |22 P pesep

Puc. 16. Cxema cBsA3el TEXHOJIOTMYECKOIO aBTOMATA yIPABIEHUS BAKYyMHPOBAaHUEM C

WCIIOIB30BaHUEM TPYIII 5 U a7/, paboTou rpymibl b7 U 3ammyckoM rpyiisl 3 (ATmainb75) .
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4
ZATmainb750ff

4: T4 && |ARb7none
ZM4; 2t0

4: Frep 1: ARb7offEr
zt4 7
5: Fout|| TO 2: ARSoffEr
zt4; zKoffATb73R-

ARb7 AR5 DATmair

3: pP4 || Feont
zt0

1: ARb7offEr
7

2: ARSoffEr

1: ARb7offEr
7

5: T4 && ARb7none

2: ARSoffEr

2M4; 210 >

ARb7 ARS DATmair

3: pP4 || Feont
zt0

4: Fout|| TO

5: Fout || TO

1: ARb7offEr.

zMerrARb7
2: ARSoffEr

ZMerrAR5

1: ARb7offEr
7

1
zATmainb750ffEr

2: ARSoffEr
4pP5— ARb7 ARE AR3 MerrARS
3: AR3OffEr
L ) ZMertAR3
AAT A4 |5 Tsaam 1: ARbToffEr
s Y ZMerrARb7 ——
2MS5; 210
S fen 2: ARSoffEr
N zMerrARS
4:pP5 || Feont ARb7 AR5 AR3 DATmair
N 3. AR3OffEr
zMerrAR3
: Fout || TO K
20 A A
4: Fout || TO 4—)
—————————215; ZKoffATS1R: 1: ARb7offEr
zMerrARb7
6: 15 && AR5none 5: Fcont 2: ARSoffEr
Jmfzﬁ; ZKoffAT52R ARb7 ARS AR3 DATmair
3: AR3offEr
zMerrAR3
1: ARb7offEr
zMerrARb7
»
> 2: ARSoffEr
5:Frep ZMerrAR5 —————————————
25 3: ARSoffEr
zMerrAR3
4: pP5 || Font ARb7 ARS AF3 DATmair
| 6: Fout || TO
1: ARb7offEr
7
2: ARSoffEr
ZMerrARS
ARb7 ARE AR3 . AROffEr
zMerrAR3

Puc. 17. I'pad mepexom0B TEXHOIOTHUSCKOTO aBTOMATA YIIPABJICHHUS BAKYYMUPOBAHUEM C
WCIOJIB30BAHUEM TPy 5 U a7, paboTol rpynmnsl b7 u 3anyckoM rpynnsl 3 (4ATmainb75)
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5.3.6. TexHoJi0ornYecKuii aBTOMAT yIPaBJIeHUS BAKYYMHUPOBAHUEM € HCI0Jb30BaHUEM

rpynn b7 u 3 u 3aBepuieHueM padotsl rpynn 5 u a7 (ATmainb73)

Cxewma cBsi3eii aBTOMara MpuBeieHa Ha puc. 18, a rpad nepexonos — Ha puc. 19.

TexHonorm4yecku aBTomat
ynpasneHus
BaKyymMupoBaHuem c
ncnonb3oBaHueM rpynn b7, 3 u
3aBeplueHuem pabotbl rpynn 5
n a7 (ATmainb73)
DATmain
[aBneHune B Kamepe MeHbLLe NGO paBHC
3HaueHus ycrasku PS6=6 65X10"-3 MNe | pPE
ARb7
3arsor 10 3a|<p£| X4S100 ARE
3atsopbl 112 14 ° 142 14 3 3aKpbiTh | EX4S112143 AR2
HeHopmanbHoe 3akpbiTue 3amopa£| MclS100
HeHopmanbHoe 3akpbiTie noboro ua
3atBopoB 112 14" 142 143 | FMclS 112143
BknioueH nio6oi u3 HacocoBS © 52 unn 5 3
== FX1P515253 ZME
OnepaTop BbIGpan BapuaHT ' MpoanuTb 0XuaaHne zMerrARb7
3HauveHns pasnenns’ unu 'MoBTopuTL KOMaHAY He
OTKPbITHE (3aKpbITHE)" Unu ap Fref MerrARE
] zilerr, <
Onepatop BbiGpan BapuaHT 'Mpoaonxuts paGoTy npu
[OCTUTHYTOM 3HaYeHWUM pasnenus' unu 'MoaTBepanTh zMerrAR2
py4HOE MeXaHU4eckoe OTKPbITUE(3aKpbITUe)" unn Ap | Feont
, zATmainb73ofl
Onepatop Bbl6pan BapuaH1 'lMepexop He
TEXHONOrMYeCKuii pe3epe’ unu ' ABToMaTuyeckui
NEePexop, Ha PyYHON AUCTAHLMOHHBIA PeXuN' unn ap | Eom zATmainb73offEr
Pa3Huua mexpay TeKyLMM 1 BpeMEHeM Havana
KOHTpOns 6onblue NGO paBHa ycTaBKe BPEMEHU
AOCTUXEHNs faBneHns B kamepe PS6 | T6 26
Pa3Huua mexpay TeKyLMM 1 BpeMEHeM Havana
KOHTpons BblGopa onepaTopa 6onbLue nuéo
pasHa yctaske TSO | TC 210
prpna b7 35aBepLum1a paﬁogy HeHOpMaan_C' ARbL7 offEr 2KclS100
pynna 5 3aBeplunna paboty HOpMaan_0| AREoff ZNKcIS100
I'pynna 5 3aBepunna paboTy HeHOpManbHC =
r 3 p —{ AREoffEr
pynna 3 3aBeplunna paboty HeHOpMaan_C| AR20ffEr
Pezeps rpynnb 3 Mcwepna_n-< ARZnone
zFKclS112142
zNFKclE112143
zKoffAT51
zKoffAT52
zKoffAT53
zKoffATe 71
zKoffATe 72
zKoffAT31R
zKoffAT32R
zKoffAT33R

BbI3biBaEMbI Ananor TEXHONOrMYECKOro aBToMaTa
yNpaBneHnsi CUCTEMOI BaKyyMUPOBaHUS

Bbi3biBaeMblii aBTOMAT pesepeupoBanus rpynn £73 b7z

| ynpaeneHus paboToi rpynnsi a7

| BeiabiBaemblit aBTOMaT pesepsuposanus rpynn 51 5z 53

| BisbiBaemblit aBTOMaT pesepenposanus rpynn 31 3z 33 34

3anuck npusHake 'Het poctuxenns pasnenns PE6
B Kamepe 3a KOHTpOIbHoe Bpems'

3anuck npusnake ' OTkas B rpynne t7 npu
OTCYTCTBUM pe3epBa’

3anuck npusnake ' OTkas B rpynne 5 npu
OTCYTCTBUM pe3epBa’

3anuck npusnake ' OTka3s B rpynne 3 npu
OTCYTCTBUM pe3epBa’

3anuck npusHake ' OTkayka kamepbl C UCNONb30BaHNEN
rpynn b7 v 3 o6ecneunna BbIXof Ha PEXUM UCTIbITaHUIA'

)_

3anuck npusHake ' OTkauka kamepbl C UCMONb30BaHNEN
rpynn b7 v 3 He obecneunna BbIXOA Ha PEXUM UCTIbITAHUI'

=

3achukcmpoBaTh BpeMsi Havana
KOHTpons Aasnexus PS6 B kamepe
(3aNOMHUTb TEKyLLEE BPEMS )

3achukcupoBaTh Bpems Havana otcyeta
KOHTpOnsi BbiGOpa onepaTtopa (3anoMHUTb
Tekyllee Bpems)

3anuck komaHap ' 3akpbiTh 3aTBOp 10
CTtupaHue komaHab ' 3akpbiTb 3aTBop 1C'

3anucb KoMaHab ' 3aKpbiTh 3aTBOPbL
(112 14" 142 143

CTupaHue KoMaHab ' 3aKpbiTb 3aTBOPb
(112 14" 142 143

3anuck npusHake ' 3aBepwmTb paboTy rpynnb
—gLﬂVICb npu3Hake ' 3aBepLumnTb paGoTy rpynmbl

—g‘enmb npu3Hake ' 3aBepLumnTb paGoTy rpynmbl
53'

| 3anuck npusHake ' 3aBeplunTb paboTy rpynnbl €71

| 3anuck npusHake ' 3aBepLunTb pa6oTy rpynnbl & 72

3anuck npusHake ' 3aBepwmnTb paboTy rpynnbl
| 31 1 nepeiTn Ha pesepe’
3anuck npusHake ' 3aBepwmTb paboTy rpynnbl
| 32 u nepeittu Ha pesepe’
3anuck npusHake ' 3aBepwmTb paboTy rpynnbl
| 33 v nepeiiTn Ha pesepe’

Puc. 18. Cxema cBsi3ell TEXHOJOTMYECKOIO aBTOMATa yIpaBJIeHUs BaKyyMUPOBaHUEM C

UCIOJIb30BaHUEM rpymi b7 u 3 u 3aBepiieHueM padotel rpynn S5 u a7 (ATmainb73)
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_

1
ZKcIS100
1: AR3offEr

zMerrAR3
2: ARb7offEr
7

2: MclS100
20; ZNKcIS10
4.Fre ARb7 AF5 AF3 DATmain |  5:Fout]|TO

ARb7 ARE ARZ

1: X48100 3: Fcont & X45100
216; zKoffAT51; zZKoffAT52; zKoffAT53

2t6; ZNKclS100; zKoffAT51; zKoffAT52; zKoffAT53

1: AR3offEr

1
ZATmainb73offEr

ZMerrAR3

2: ARb7offEr
ZMerrARb7

3: (AR50ff || ARSoffEr) && FX1P515253

4: (ARSoff || AR5offEr) && !FX1P515253

2FKcIS112143
2: FMcIS112143
NFKCIS112143; 20,
4:Frep
ARE7 ARZ ‘4 ZFKCIST1214
3 FX4S112143 || TO

ZKoffATa71; zKoffATa72:

1: FX48112143
2ZNFKcIS112143; zKoffATa71; zKoffATa72

576 && 1AR3none
zM6; zt0

4: Frep
zt6

3:pP6 || Fcont

3: Fout
t6; zZKoffAT31R-

1: AR3offEr

1: AR3offEr

zZMerrAR3

ARb7 AR2 DATmair

ARE7 AR3 DATmair
|

2: ARb7offEr
zMerrARb7

1: AR3offEr
zMerrAR3
2: ARb7offEr
zMerrARb7

4: Fcont
zMerrAR3

———216; zKoffAT32R-
ARb? AR2 DATmair

2: ARb7offEr
7

5: Frep
Zt6; zKoﬂATZiSR—‘ '7

1: AR3offEr
zMerrAR3

2: ARb7offEr
7

4:T6 && AR3)

1: AR3offEr
zMerrAR3
2: ARb7offEr
zMerrARb7

ZM6; zt0
4: Frep
z6 5 Fout | TO
3. pP6 || Feont ARb7 AR3 DATmair
!

1: AR3offEr.
ZMerrAR3
ARE7 AR3 2: ARboffEr
zMerrARb7

3
ZATmainb73off

Puc. 19. I'pa) mepexo10B TEXHOJIOTHYECKOTO aBTOMATa yIPABJICHNUS BAKYYMHPOBAHHEM C
WCIOJIBb30BaHUEM Ipynil b7 u 3 1 3aBeplieHueM padotsl rpynn 5 u a’ (ATmainb)
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5.3.7. TexHoJIorMYeCKUil AaBTOMAT yIIPaBJICHHUs 3aBepLIeHHEM PadoThl CHCTEMbI
BakyymupoBanus (A TmainEnd)

Cxema cBsizelt aBToMara npuBezieHa Ha puc. 20, a rpad nepexonoB — Ha puc. 21.

TexHONormyeckuii asTomart
ynpaseHusa 3aBepLieHnemM
paboTbl cucTeMb
BaKyymupoBaHus (ATmainEnc)
Onepatop BbiGpan
BapwaHT "lMoBTOpPUTL
KoMaHay Ha Bbi3biBaeMblIit Avanor TeXHONornyeckoro
OTKpbITUE(3aKpbITHE) aBTOMaTa ynpaBneHus CUCTemoit
" A BaKyyMUpOBaH1sa
OnepaTtop BblﬁpaT{ Frep DATmain —
BapuaHT
"I'Iomae[p:p,mb Bbi3biBaeMblit aBTOMAT pe3epBUpoBaHNst
py4Hoe rpynn 31, 32, 33, 34
AR3 == .
MexaHnyeckoe Bbi3biBaeMbIt aBTOMAT pe3epBUpoBaHUs
OTKprTI/Ie(G}aKprTI/Ie')‘ ARb7 @/nn b72, b73 v ynpasnexus rpynnoi a7
— Fcont
OnepaTtop Bbibpan
BapuaHT CtupaHue npusHaka "MoaTeepXaeHo pyyHoe
"ABTOMaTUYECKUI OTKpbITUE BeHTUnewn 36.1...36.6, 37.1...37.6 n
nepexoA Ha py4Hon BEHTUMeN B MarucTparnsix nuTbeBoii BOAbI Nepes,
AI/ICTaHLwIOHHbIIfll ZNFOpS361 376 Hacocamm 9.1, 9.2 n nepen OOBA’
Nplgl)fc‘;'ﬁ""m_{ Fout 3anuck npuaHaka "HeT noaTeepxaeHus o6
221 216 yCTaHOBKe BIIOKNPOBOK Ha 3aTBOPbI
’ 21 7 11.7...11.10, knanaHbl 22.2...22.5, cHATUK
HanpsixeHus c arperatos 3.1...3.4"
OTKPEITEL| E(3V221217 zMerr—
Kn 291 3anucb npusHaka "HeT noateepxaeHus
anza;ltg 21‘ 7 3akpbiTus BeHunei 36.1...36.6, 37.1...37.6 n
38‘K’pb|T‘bI BEHTWIE B MarucTpansx nuTbeBon BOAbI Nepes,
— FX4V221217 2Merr361376 @ocamu 9.1, 9.2 n nepen OOBA
BkntoueH no6oi u3 3anuchk npusHaka "OTkas B rpynne b7 npu
i OTCyTCTBUN pe3epBa”
Harpesaternen EK3.1...EK£{ EX1PEK3134 zMerrARb7 %y pesep
BkrtoyeH nto6oii n3 Hacocos
unm arperami{ EX1Pall
3atBopbl 13.1...13.4 1 knanaHsb! 3adukepoBaTth BpeMs Havana otcyerta
22.2..225 3aKpbﬁ{ EX4V13x22x KOHTpons BbliGopa onepaTopa (3anoMHUTbL
2t0 TeKyluee Bpems)
3adukerposaTh Bpema Havana otcyeta 30
HeHopmanbsHoe 2t8 MWVH. (3aMOMHUTb TekyLlee BpeMs)
OT;prTVIB 3anuch KomaHabl "3aBepLunTb
nio6oro n3 "
KnanaHos 22.1, zKoffAT31 ﬂﬁmy rpynei 31
216,217 FMooV221217 3anucb KomaHabl "3aBepLunTb
.6, 21. 5 "
" — p ZKOffAT32 ﬁﬁmy rpynnbi 32
eHOPMa”%HO“-‘ 3anucb kKomaHabl "3aBepLunTb
3aKpbiThe noboro pabory rpynnsi 33"
13 knanaHos 22.1, zKoffAT33
21.6,21.7 EMcV221217 3anucb KomaHabl "3aBepLunTb
’ - C "
— ZKoffAT34 ﬁﬁmy rpynnel 34
3anucb komaHabl "3aBepLwmnTb
Pa3Huua mexay TekyLwmm paGory rpynmbi b72"
1 BpeMeHeM Hauana zKoffATb72 F—
KOHTponA BbiGopa 3anucb komaHabl "3aBepLwmnTb
onepatopa 6onblue MM6o pa6oTy rpynnsl b73"
paHa ycTaske TSO TO 2l @nmct, KomaHab! "OTKpbITh
PasHuua mexay Tekywmm Kknanaubl 22.1,21.6,21.7"
zFKopV221217 |—
Y1 BpEMEHeM Hauana P CTupaHme KoMaHbl "OTKpPbITh
KOHTpONA 3a/iaHHoro knanakbl 22.1,21.6,21.7"
npomMexyTka 6ornblue zNFKopV221217 .
nuGo pasko yeraeke TS8 | g canar 28.31.0.21 7"
zFKclV221217 — e
pynna b7 Ctupanune komaHab! "3akpbiTh
3aBepLumna paboty ZNFKclV221217 knanaubl 22.1,21.6, 21.7"
HOPMANEHO |- ARb7off
[pynna b7
3aBeplumna paboty
HEHOPMBTIEHO | ARb70ffET
Ipynna 3 3anuck npusHaka "PaboTa cuctemMbl
3aBepwmna paboty 2ATmainEndoff | EaKYYM1POBaHNs 385(:‘6pLLIVIFIaCb HOpMarbHO
Hopman&{ AR3off 3anuck npusHaka "PaboTa cucrembl i
Fpynna 3 2ATmainEndoffEr Eyymwpoaanvm 3aBepLUMnack HeHOpPMarbHO
3aBeplumna paboty
HEHOPMATIEHO | AR3OffET

Puc. 20. Cxema cBs3€il TEXHOJOTMYECKOI0 aBTOMATa yIpaBJIeHUs 3aBEepIICHUEM PaOOThl CUCTEMBbI
BakyymupoBauus (4 TmainEnd).
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f1 A
ATmair

2 (AR
ARb? D

- J

1 ARk offEr

T T
ARb7

ZMerrARE
p 1€
ZKoffATETZ; ZKoffATETZ
1: (AREToff | AREToffEr &5 F¥I1Pall
ARb7
: (ARETOff | AREToffEr & F¥I1Pall
F¥eviix

DATmair

zFKopv22

I FMopv22121°
ZNFKop\ 221217 ztC

zATmainEndoff

Puc. 21. I'pa mepexoa0B TEXHOIOTHUECKOTO aBTOMATa YIPABICHUS 3aBEPIICHUEM PAOOThI CUCTEMBI
BakyymupoBanus (4 TmainEnd)
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5.4. TexHororu4ecKue aBTOMaThl pe3epBUPOBAHUSA IPYIII 000PY10BAHUS

5.4.1. ABTomar pesepBupoBanus rpynn 97 u 92 (AR9)

Cxema cBsizell aBToOMarTa MpUBEACHA Ha puc. 22, a rpad nepexonoB — Ha puc. 23.

ABTOMaT pe3epBMpoOBaHUSA
rpynn 91 n 92 (ARS)

BbI3biBaeMbI aBTOMAT ynpaBfeHus

oo o | ReayaT
—— ReadyAT92 AT92
HeobxoaMMocCTb NepekmnioyeHus ¢

rpynnbl 91 Ha pe3epBHyto rpyrm ConAT92- zAR9oft
HeobXxoaMMOCTb NepeKioHeHns ¢ ZzARSoffEr

rpynnbl 92 Ha pe3epeHy rpyrm ConAT922
pynna 9° 3aBepmna pa6% AT91off zMerrNReady3
M'pynna 92 3aBepwwuna pa6% AT92off zARShone
zNARSnone

npueogamu rpynnsl 91
BbI3biBaeMbI aBTOMAT ynpaBfeHus
npueogamu rpynnsl 92
3anuck npusHake "pynna S
3aBepLumnna paboTy HopmasnbHo"
3anucb npusnHake "Mpynna S
3aBepLunna paboTy HeHopMarnbHc'
3anucbk npu3Hake "HeT roToBHOCTU K
nycky rpynnel 8"
3anuck npusHake "Pe3eps
rpynnel S ncuepnax”

CtupaHue npusHaka "Peseps
rpynnel S ucyepnax"

Puc. 22. Cxema cBsizeit aBTomara pesepBupoBanus rpymnm 97 u 92 (AR9)
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3:
zMerrNReady9

2: ReadyAT92 k‘ ’J

\
1: ReadyATO91

AT

zAR9none

1: ConAT922

AT91; AT92

)

2: AT9loff

1: ConAT922 AT92

2: AT920ff

S J U J

1: 1:
z'\\\EéﬁgoffEr; zNAR9none 11\\\_EéR9off; zNAR9none

Puc. 23. I'pa nepexonoB aBTomara pe3epBupoBanus rpynin 9/ u 92 (AR9)
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5.4.2. ABTomat pe3epBupoBanus rpynn a’l,a72 v a’73 (ARa7)

Cxewma cBsi3eii aBTOMara MpuBeieHa Ha puc. 24, a rpad mepexoaoB — Ha pHC. 25.

ABTOMAT pe3epBMpOBaHUSA
rpynn a71, a72 n a73 (ARa7)

Bbi3biBaembili aBTOMAT
ynpaBfneHus npusogamm

"oTOBHOCTbL rpynmnbl 271
"oTOBHOCTbL rpynnbl 72
"oToBHOCTB rpynnbl €73
HeobxoauMocTb NepekiioyeHns ¢
rpynnbl @771 Ha pe3epBHyto rpynny
HeobxoanmocTb nepekntoYeHmns ¢
rpynnbl @72 Ha pe3epsHyo rpynmy |
HeobxoanmocTb nepeknioYeHmns ¢
rpynnbl @73 Ha pe3epsHyo rpynmy |
Mpynna a771 3asepwurna pabory |
lpynna a72 3asepwwurna pabory |
Mpynna a73 3asepwurna pa6ory |

ReadyATa71 ATa71
ReadyATa72
ReadyATa73
ATa72
ConATa73
ConATa732 ATa73
ConATa733
ATa71oft
ATa7Z20ft
ATa73oft zARa7off
zARa7offEr
zMerrNReadya?
zARa7none
zNARa7none

| rpynnbl a71

Bbi3biBaembI aBTOMAT
yrnpaeneHnsi npMBogamu
rpynnel a7z

Bbi3biBaemMbI aBTOMAT
ynpaeneHus npusoaamu
rpynnel a73

3anuck npusHaka "lNpynna a7
3aBepLunsia paboTty HopmanbHC"

3anuck npusHaka "lNpynna a7
3aBepLumna paboTy HeHopmaribHO'

3anuck npusHake "Hert
rOTOBHOCTW K NYCKy rpynnbl a7"

3anuck npusHaka "Peseps
rpynnel a7 ncyepnan”

Crtupanue npusHaka "Pe3epe
rpynnel a7 ncyepnan”

Puc. 24. Cxema cBsizeit aBTomara pesepBupoBanus rpynmn a’l, a72 v a73 (ARa7).
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4:
zMerrNReadya”’

Z3

ReadyATe72 &§ ReadyATz73

—

zARz" none

N

Z: ReadyATe71 &s§ ReadyATe73

1: ReadyATez71 &¢ ReadyATz7Z

1: ATa7loff &§ ATa72off

—

1: ConATa732 |

ATa71; ATa72

2: ConATa731 k\

zARa’ none

VE

zARa’ none

ATa71; ATa72;
ATa73

[
2: ATa7loff
ConATa733

1:

ATa72; ATa73

N

)

z: ATa72off &§ ATa73off

ConATa732 | ConATa733

/

C

ATa71; ATa72;
ATa73

|
z: ATa7zoff

zARa’ none —
1: ConATa731 | ConATa733
%

ATa71; ATa73

N J

z: ATa7loff &§ ATa73off

1: ConATa731 | ConATa733

J

L

)

zARz70ff; zNAR:' none

)

1:
k/zARa 7offEr; zNARz none

Puc. 25. I'pad nepexo0B aBTOMaTa pe3epBupoBanus rpynn a/l, a72 v a’3 (ARa7)
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5.4.3. ABTomat pe3epBupoBanus rpynn 51, 52 u 53 (AR5)

Cxewma cBsi3eii aBTOMara MpuBeIeHa Ha puC. 26, a rpad mepexoaoB — Ha puc. 27.

ABTOMAaT pe3epBUpoOBaHuUs
rpynn 51, 52 u 53 (ARS)

loToBHOCTL rpynnbl 51
[loTOBHOCTL rpynnbl 52
loToBHOCTL rpynnbl 53

HeobxoanmocTk

nepeksoYeHuns ¢

rpynnbl 51 Ha
pes3epBHyto rpynny |

HeobxoanmocTk

nepekstYeHns ¢

rpynnbl 52 Ha
pesepBHyto rpynny |

HeobxoanmocTk

nepekIItYeHns

rpynnbl 53 Ha
pesepBHyto rpynny |

Mpynna 51
3aBepumna pabory |

pynna 52
3asepLumnsnia pabory |

Mpynna 53
3aBepumna pabory |

ReadyAT51
ReadyAT52
ReadyAT53

ConAT531

ConAT532

ConAT533
ATS51off
AT52o0ff

AT530ff

AT51

AT52

ATS53

zARb50ff

zAR50ffEr

zMerrNReady5

zAR5none

zNAR5none

Bbi3biBaeMbIli aBTOMAT
ynpaBneHus
npusoaamu rpynnbl 51

Bbi3biBaeMbIt aBTOMAT
ynpasneHus
npueogamu rpynnbl 52

Bbi3biBaeMbIt aBTOMAT
ynpasneHust
npusoaamu rpynnsl 53

3anucb npusHaka
"pynna £ 3aBepLlunna
paboTy HopmasnbHo"

3anucb npu3Haka
"pynna £ 3aBepLlunna
paboTy HeHopMarnbHO"

3anucb npusHaka
"HeT roToBHOCTM K
nycky rpynnbi £"

3anuch npu3Haka
"Pe3eps rpynnsb &
ucuepnar"

CTnpaHune npusHake
"Peseps rpynnbl &
ucuepnar"

Puc. 26. Cxema cBs3eii apTomaTa pesepBupoBanus rpynm 517, 52 u 53 (ARS)
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Read AT51 && ReadyAT5:

1 A15l0ff && A1520ff
AT51; AT5Z

zAREnone

zMerrNReady
2 ReadyAT51 && ReadyAT153
2 ReadyAT5. && ReadyAT53 ~
zAREnone

1 ConAT531 | ConAT53:%

ConAT531 | ConATb53:

.
Z ConAT531 3 ConAT53:Z
zAREnone zAREnone
AT5%; AT5Z; AT52 AT51; AT5Z; ATS53
1 ConAT53Z || ConAT53:
2 ATSIoff Z  A15ioff
»
AT5Z; AT52 AT51; AT53
2 A15.0ff && AT530ff 2 ATSloff &s AT530ff
1 ConAT53Z || ConAT53: \ /
- >

1
zAREoff; 2zNAREnone

-~

A

1
zAREOffEr; zNAERfnone

Puc. 27. I'pad nepexo0B aBTOMaTa pe3epBupoBanus rpynn 57, 52 u 53 (AR5)
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5.4.4. AsTomar pesepBupoBanus rpynu b73 u b72 n ynpasiaenusi rpynnoiu a7 (ARb7)

Cxewma cBsi3eii aBTOMara MpuBeIeHa Ha puc. 28, a rpad mepexoaoB — Ha puc. 29.

ABsTOMaT pe3epBUpOBaHMUA rpynn
b73 n b72 n ynpaesnexus rpynnoi a7
(ARb7)

Bbl3blBaeMblii TEXHONOrMYECKUIA aBTOMaT

FotosHOCTb rpynnbl £73 | ReadyATb72 ATH73 | yNpaBneHnsi NpusoAamu rpynnsi £73
loToBHOCTL rpynnbl £72 | ReadyATb72 BbI3biBaeMbI TEXHOSOMMYECKNA aBToMaT

HeobxoAnMocTL nepekmnioyeHua ¢ rpynmbl b73 AThH72 | YMPaBNeHs npusofamm rpynmel k72
Ha pe3epBHyto rpynny | ConATE723 Bbl3blBaeMblii TEXHONOrMYECKUA aBTOMaT

HeobxoanmocTb nepekniodenus ¢ rpynnsi b72 ATa7" | YNpaBneHusi NpuBoAaMM rpynnbi 871
Ha pe3epBHyto rpynny | ConATE722 Bbl3blBaeMblii TEXHONOrMYECKUA aBTOMaT

ATa72 | YNpaBneHus NpUBOAaMM rpynnbl 72

HeobxoanmocTb nepekniodeHns ¢ rpynnbl a71
Ha peepsHylo rpyniy | ConATa731
Heo6xoanMoCTb nepekniodenus ¢ rpynnbl a72

Ha PE3EPBHYIO IOYIY | conATa732 3anuck npusHake "Mpynna b7 3aseplumna paGoTy
HOpManbHo"
Paboa rpynn €71 e 72 | \ A p-7a0 1 zARb7off — .
; c/eq 3anuck npusHake "Ipynna b7 3aseplumna paboty
3aBepLueHne pa6oTbl rpynnel @71 pabota rpynn a72 n e 73 YARz7eq2 HEHOPMANbHC "
3aseplueHne paboTkl rpynnsl a72 paboTa rpynn a71n 73 © zARb7offEr —
- - YARe7eq3 3anucb npusHake "HeT roToBHOCTU K MyCKy rpynb|
Pa6orta rpynn 72 n ¢ 73 YARz7ec4 b7
——— C
Pa6ora rpynn 71 ne73 YARz7ec5 zMerrNReadyb7

3anwuck npusHake "Pe3eps rpynnbl b7 ncuepnan”

I'pynna b72 3asepwuna pabory | ATb720ff AT
| CTupatue npustaka "Pe3eps rpynnsl b7 ucuepnan”

I'pynna b73 3aBepwuna pa6ory | ATb720ff ZNARb7none
'pynna a71 3asepwuna pabory | ATa7;oﬁ

I'pynna a72 3asepwuna pa6ory | ATa72off

Puc. 28. Cxema cBs3eil aBTomara pesepBUpoBaHus rpymil b73 u b72 u ynpasnenus rpynnoit a’ (ARb7)
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5:
zMerrNReadyb7- 3: ReadyATb73 && (YARa7eq3 || YARa7eq4)
zARb7none
2: ReadyATb73 && (YARa7eq?2 || YARa7eq5)
—

4: ReadyATb72 && YARa7eql
zARb7none
1: ReadyATb73 && YARa7eq1l

3: ATb730ff
ATb73 ATa7" ATa72
1: ConATb723 \
zARb7none 2: ATa71off & ATa72off

1: ConATb722

)
2: ConATa731

4: ATa71off

ATb7Zz ATb7: ATa71

3: ATb73off

3: ConATb722

. 4: ConATa731

LATO720ff A ATh72 ATa7-

1: ConATb723

ZARb7none 2: ATa7off

2: ATa72off

ATb73 ATa7" 2: ATa710ff ATb73 ATa72

1: ConATb723 .
" ZARb7none 1: ConATa732 3: ATb730ff

3: ATb73off

1: ConATb722
ATb72 ATb73
4: ConATa731

3: ATb73off

1
zARDb70ffEr; zZARb7none
2: ATb73off

ATb72

2: ATb720ff

1

2ZARb70ff; ZNARb7none.

Puc. 29. I'pad mepexonoB aBTOMaTa pe3epBUpOBaHUs Ipymil b73 v b72 M yrpaBJIeHUS TPYIIIION a7
(ARDb7)



5.4.5. AsTomar pesepBupoBanus rpynn 31, 32, 33 u 34 (AR3)

Cxewma cBsi3eii aBToMara npuBeieHa Ha puc. 30, a rpad nepexonos — Ha puc. 31.

ABTOMAT pe3epB1pPOBaHUs
rpynn 31, 32, 33 n 34 (AR3)

loTosHOCTb rpynnbl 31 |
loToBHOCTH rpynnb 32 |
loToBHOCTb rpynnb 33 |
oToBHOCTb rpynnbi 34 |
HeobxoaMmocTb nepekntodeHmns ¢ rpynnbl 31
Ha pesepBHyto rpynny |
Heo6xoaMMOoCTb NepexsIlyeHns ¢ rpynnb
32 Ha pesepsHyto rpynny |
HeobxoaMmMocTb nepekntoyeHus ¢ rpynnbl 33
Ha pe3epBHyo rpynny |
Heo6xoaMMocTb NepeksiioyeHns ¢ rpynnbl 34
Ha pesepBHyHo rpynmny |
'pynne 31 saseplumna pabory |
pynna 32 saBeplumna pabory |
pynna 33 3aseplumnna pabory |
pynna 34 saBeplumna pabory |

ReadyAT31 AT3"
ReadyAT32
ReadyAT33 AT3Z
ReadyAT34

AT33
ConAT341

AT34
ConAT342
ConAT343 =
ConAT344 ZAR3offEr
AT3 oft zMerrNReady3
AT3Zoff
AT33off zAR3none
AT 34oft zNAR3none

Bbi3biBaeMbI aBTOMAT yrpaBneHus
npusoaamu rpynnbl 31

Bbi3biBaeMbI aBTOMAT ynipaBneHus
npusoAamu rpynnbl 32

BbI3blBaeMbIii aBTOMAT YrNpaBeHus
npusogamu rpynnbl 33

Bbi3biBaeMbI aBTOMAT yrpaBneHus
npusofamu rpynnel 34

3anuck npusHaka "lpynne 3 3aBepLumna paboty

HOpManbHC"

3anuck npusHaka "lMpynna 3 3aBepLumna paboTy

HEeHopMarbHC"

3anucb npusHaka "HeT rotToBHOCTH K nycKy rpynnb 3"

3anucb npusHaka "Pe3eps rpynnb 3 ncyepnan”
CTtupaHue npusHake "Pe3eps rpynnkl 3 ncyepnan"

Puc. 30. Cxema cBs3eil aBTomata pezepBupoBanus rpynn 37, 32, 33 u 34 (AR3)
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5:
zMerrNReady:

2: ReadyAT32 && ReadyAT33 && ReadyAT34
zAR3none

ReadyAT31 && ReadyAT32 && ReadyAT34
zAR3none

4: ReadyAT31 && ReadyAT33 && ReadyAT34

zAR3none

1: ReadyAT31 && ReadyAT32 && ReadyAT33

1: ConAT341

AT31; AT32; AT33

: ConAT342

zAR3none

zAR3none

4: AT31off && AT320ff && AT330ff

ConAT343
zAR3none

1
zAR30ffEr;

1: ConAT342 || ConAT343 || ConAT344
1: ConAT341 || ConAT342 ||
AT31; AT32; AT33; AT34 AT31; AT32; AT33; AT34 ) AT31; AT32; AT33; AT34
2: AT310ff 2: AT320ff 2: AT330ff
1: ConAT341 || ConAT343 || ConAT344
>
AT32; AT33; AT34 AT31; AT33; AT34 AT31; AT32; AT34 ¢
J | )
T
2: AT320ff && AT330ff && AT340ff
AT310ff && AT330ff && AT340ff
2: AT310ff && AT320ff && AT340ff
1: ConAT341 || ConAT342 || ConAT3d4
1: ConAT342 || ConAT343 || ConAT344
zAR30ff; zNAR3none
1: ConAT341 || ConAT343 || ConAT344
» .
Ll
<
q
<

zNAR3none

Puc. 31. I'pad mepexonoB aBromara pesepBupoBanus rpymi 3/, 32, 33 u 34 (AR3)
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5.5. TexHo10rM4YecKre aBTOMATHI HEMOCPEACTBEHHOI'0 YIIPABJICHUS IPYIIIOH
o0opynoBaHust

5.5.1. ABTomar ynpasJjeHusi NpuBoAaMu rpynnsl 9x (479x)

Cxema cBsizell aBToMara MpuBeAeHa Ha puc. 32, a rpad nepexonoB — Ha puc. 33.

ABTOMaT ynpaeneHus
npuBoAamm rpynnbl x (AT9x)
Hacoc skntover X1E
3aTBOp BKIIOYEH Ha OTKPLITUE 0 Bbi3biBaeMbIii guanor aBTomara ynpasneHus
— X Q
= npueoamu rpynnb 9x
3aTBOp BKMIOEH Ha 3aKPBITAE | . o ¢ DATOx |PYBOAaMA TPy
3aTBop OTKPbIT %38
3aTBop 3aKpbIT %4S
KnanaH BKMOYEH Ha OTKPbITUE Xl\;
KnanaH BKItoueH Ha 3aKkpbITUe %2V
KnanaH oTkpbIT
KnanaH SaKprT X2V
PR vy
[aBneHvne nepej Hacocom MeHbLue nmbo pasHe * 3Ex10”4 Me PP9x
EcTtb Bce ycnosus gnsa asTomaTtunvyeckorc
nycka Hacoca
4 — ConE
EcTtb ycnosue ans
aBTOMAaTNYECKOr0 OCTAHOBA HACOCE
= CoffP
EcTb BCE ycnosus ans
aBTOMaTWNYECKOro OTKPbITUS 3aTBOPE
p P2 | ops
EcTb BCE ycnosus ans
aBTOMaTWNYeCKOro OTKPbITUS KrnanaHa CopV
P 3anuck npusHake 'MoATBEPKAEHO pyyHOe
o OTKpbITUE KnanaHs 3€ x'
KomaHaz ' 3aBepLumtb paboTy rpynnbl SX 1 neperTn Ha peseps’ zFopS 38—
Ag P! p y rpy P! pesep KoffAT9x%R g .
CTupaHue npusHaka 'MoaTBEPXAEHO PyYHOE
KomaHaz ' 3asepumtb paboTy rpynnbl 9X' z '
AE P P Yy Tpy! Kof fAT9x ZNFope 38 OTKPbITUE KnanaHe 3€ x
HeT BKntoueHns nyckatens Hacoce
3a KOHTPONbHOE BPeMs LR 3anuck npusHake ' HeT HopmarnbHore
HeT oTknioyeHns nyckaTens Hacoce zMerrPWE 9x | AGBNEHNA BOALI NEPeA HACoCON § X
3@ KOHTPOIbHOE BpeEMS M2E 3anuch npusHake 'Het noaTeepxaeHns
HeT oTkntoueHus nyckarens M 38 PYYHOro OTKPbITUSA KnanaHoe 3¢ X'
3aTBOpA Ha OTKPLITUE ZUSLE
— MES
3anunch npusHake ' Het focTKeHNa AaBrneHus
HeHopmanbHas paboTa 3aTBopa Ha OTKPbITUE Mops ZM1 © 33x10”4 MNMa nepea Hacocom 3a KOHTPOsibHOE Bpems'
HeHopmarnbHas paGoTa 3aTBopa Ha 3aKpbITUE Mcl: 3 " 6 .
HeHopmanbHas paboTa knanaHa Ha OTKpbITUE = annce NpusHake “Het |I-|eo XORNMEIX yCroBAY
—1 MopV AN BKMHOYEHUS Hacoce
HeHopmanbHas paboTa knanaHa Ha 3aKpbITUE Mclv zMNConE —
c 3anuck npusHake ' HeT HeoGXxo0AUMbIX yCrnoBUY
N5l OTKPbITUS 3aTBOPE'
Onepatop BblGpan BapuaHT 'MpoannTb OXUAaHNE 3HAYEHUs zZMNCopS | AT P P
fpaBneHns’ unv 'TMoBTOpUTb KOMaHAY Ha OTKPbITUE (3aKPbITUE)" Frep 3anuch npaHake ' HeT HEoBXOAMMbIX YCTIOBMY
Oneparop BbiGpan BapuaHT ' MposomkuTs paboTy npu zZMNCopV | ANA OTKPLITUA Knanaxa
JLOCTUMHYTOM 3Ha4eHun Aasnenus' unv 'MoaTeepanTs
PYYHOE MEXaHUYECKOE OTKPbITUE (3aKPbITUE)" Feont ZATOxOEE 3anucb npusHake 'pynna Sx 3aeBepunna paboty'
Onepatop BbiGpan BapuaHT ' OTkasaTtbCs 3anuck npusHake ' HeobxoaMMOCTb NepeknioveHmns ¢
OT UCNONb30BaHuUs rpynnb 9x' Fout 2CONAT 97 % rpynnb 9x Ha pe3epsHyto rpynny'
HopmanbHoe AaBnenue Bofbl B MarucTpamm BadukenposaTb Bpems Havana KOHTpons
NUTbEBOW BOAbI Nepes Hacocon 9 x PPWE 9x pocTxeHus aasnenus © 33x1C”4 Ma nepea
| \
PasHnLia MeXzy TEKYLUUM 1 BpEMEHeM Hauana o 1 | HACOCOV (32NOMHUTS Tekyllee Bpems )
KOHTpONS AoCTUXeHns aasneHns - 33x10”4 Ma nepea
Hacocom GorbLue nM6o pasHo yctaske TS” 11 3adhnKcMpPOBaTh BPEMS Hauana OTCYETE * MUH
\
Pa3HuLia MeXAY TEKYLLUM 1 BpeMeHeN ot 3 [(32MOMHITE TekyLiee Bpems
Hayana KOHTPONs Hanycka Bo3ayxa
Gonblue nuBo pasHo ycTaske TS3 13 3adhnKcMpoBaTh BPEMs Hauana KOHTPONs
~ A}
PasHiLa MEXZy TEKyLUUM 1 BpEMEHEN 2£C BblGOpa onepaTope (3anOMHUTb TeKyLLee Bpems )
Hauana KoHTpons BblGopa onepaTopa GonbLue
nmbo pasHo yctaske TSC O 2KonE 3anuch komaHab ' BknounTb Hacoc'
ZROFFE 3anuch komaHab ' OTKMoUMTb Hacoc'
2KoDE 3anunch komaHab ' OTKpbITb 3aTBOE'
zNKop: CTupaHue komaHabl ' OTKpbITb 3aTBOE'
zKCIJC_)Z 3anuch komaHab ' 3akpbITb 3aTBOP'
zNKcl: CTupaHne komaHab! ' 3akpblTb 3aTBOR'
2Ko \“'] 3anuck komaHab ' OTKpbITh knanaH'
zNKopV CTupaHne komaHab! ' OTKpbITb Knanak'
chIfV 3annch komaHab ' 3akpbITb knanar'
ZNRG1V CTupaHne komaHap! ' 3akpbiTb knanar'

Puc. 32. Cxema cBsizeit aBTomara ynpasjieHus: IpuBoaamMu rpymmbl 9x (479x)



s prures
Pu1 53

Feant.
zMerr

Coffe
Trottl

ZKotsl

1345 s copt
2RopV

g8

345 85 Copy

2Copv  ZNKoL:
1 34 &5 copv
ZRopV  =NKel!

ZMNCopt

7 Mopy
D ZNRopY

v
2KofEP  2NKopV

Puc. 33. I'pa nepexo0B aBTOMAaTa ynpaBiieHUs IpUBOIaMu rpymiibl 9x (A479x)
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5.5.2. ABTomar ynpasJjeHusi npuBogamMu rpynnsl a’x (A7Ta7x)

Cxewma cBsi3eii aBTOMara MpuBeieHa Ha puc. 34, a rpad nepexoaoB — Ha puc. 35.

AsTOMaT ynpasneHus
nNpuBOAAMM rpynnbl &7x
(ATa7x)
Arperat BKntoyer
— X1P
KnanaH BKnio4eH Ha OTKpbITHe X1V Bbi3biBaeMblIlt guanor aBTomata
KnanaH BKOYeH Ha 3aKpbiTue X2V DAT&7x ynpasnieHus NpuBoAamMu rpynnbi a7x
KnanaH oTkpbIT X3V
KnanaH 3aKpbi1
. . — X4V
BkntoyeH anekTpomMarHut BeHTuns © (23 unv 23 2 uny 23 5)
LSRR, L, AV e NI 22 X1BY
35 12...35 14) meHblue 6o paBHO 3HaYeHUs
ycTaBku PS” pP1ATz7x
Ectb BCce ycnosus ans
aBTOMATUHECKOTO BKYEHIAR HERE"AAE | ConP
aBTOMaTUYECKOro OCTaHOBA
arperata CoffP
EcTb BCce ycrnoBus Ans aBToMaTuyeckorc
BKJTOYEHUS 3NEKTPOMarHuTa BeHTuns ° ConB1
EcTb ycnosue ans aBToMaTUyecKore
OTKJTIOUEHNS 3IeKTPOMarHuTa BeHTUns CoffB1
Ectb Bce ycnosusa ans
aBTOMaTUYECKOro OTKPbITUSA KNanaHa
P — CopV
Komanae "3aBeplunTb paboTy rpynnbl e 7x v 3anucb npusHaka "MoATBEPXAEHO PyYHOE
nepenTu Ha pesepe” K OTKpbITUE BeHTUNs ~ (23 = unv 23 2 unv 23 5)"
— KoffATa7xR zFopE1
CTtupanue npuaHake "MoaTBepXAeHO PyYHOE
KomaHpage "3aBeplumtb paboty rpynnbl & 7x" OTKpbITUE BeHTUNs ~ (23 = unv 23 2 unv 23 5)"
A puumTe paory TPyl 7' A Ta 7% zNFopB1 1= H‘ )
HeT BknloueHusa nyckatens arperara 3¢ anucb NpusHaka "Het JocTuxenns AaBneHus
KOHTPOJIbHOE Bpems VR V1 PS" nepep arperatom 3a KOHTpOnbHOE BpeMs"”
HeT oTknioueHusa nyckatens arperara 3a 3anuch npu3Haka "HeT Heo6X0AUMbIX YCNOBUI AN
KOHTPOJIbHOE Bpems V2F BKJIIO4EHNs arperata”
— zMNConP —
HeT BkintoueHnst aneKTpoMarHuTa BeHTUNS © NV1B1 3anuch npuaHaka "HeT Heo6X0AMMbIX YCNOBUI
HeT oTnioueHns anekTpomarHuTa BeHTuns N2B1 ZMNCopV NS OTKPbITUS KnanaHa"
HenopmaneHasi paGoTa knanaHa Ha oTKpbITUE MopV 3anuch npuaHaka "HeT Heo6X0AMMbIX YCNOBUI
HexopmanbHasa paboTa knanaHa Ha 3aKPbITUE | MclV ZMNConB1 }ﬂﬂ OTKPbITUS BEHTUNS ~"
OnepaTop BbiGpan BapuaHT "MpoanuTb 0XnaaHue 3HayeHus 5
" " 3anuch npusHaka "lpynna ¢ 7x 3aseplunna paboty”
nasneHus" unv "rMoBTOPUTL KOMaHAY Ha zATa7xoff =212 NpusHaka 'l pynna ¢ /X 3asep p Yy
OTKPbITUE(3aKPbITUE) Frep NepeKnioYeHns ¢ rpynnbl & 7X Ha pe3epBHYK
Onepatop BLIGpan BapuaHT "MpofoNXuTL paBoTy npy 2zConATa73x |RY™
J[OCTUrHYTOM 3HauveHun aasnexus” unv "Moarsepauts
py4HOE MeXaHUYECKOe OTKPLITUE (3aKPbITUE)" | Feont 3achvKCHPOBATL BPeMs Hauana KOHTPONS
Onepartop BbiGpan BapuaHTt "OTkasaTbCs pasnexHus PS™ nepep arperatonv
OT UCNONb30BaHWA rpynnbl € 7x" Fout 21 (3aMNOMHUTb TEKYLLEe Bpems)
Pa3Huua mexay TekyLmmM 1 BpeMeHeM Havana KOHTpons ?anMKCWDOBaTb Bpems Havana o*rc:4e1'e
L[OCTUXeHus aasnenus PS™ nepep arperatom 6osblue 213 MUk . (3aNOMHUTL Tekylee Bpems)
nu6o pasHo yctaske TS” | T9 3acukcmpoBaTh Bpems Hauana
PasHuua mexay TekyLwuMm 1 BpeMeHem KOHTpONs BbIGOpa onepaTopa
Hayana KOHTPOSs Hamnycka BO3AyXé 2tC (3aNOMHUTE Tekyliee Bpems)
GonbLue nM6o paBHO ycTaBke TE3 13
Pa3Hnua mexzy TeKyLLMM 1 BpeMeHeM Hauane
KOHTpons BbliGopa onepaTtopa 6onblue nuée zKonP 3anuce komanab "BknitounTs arperat
paBHo ycTaBke TSO TO 3anuck komanap "OTknouuTh arperat”
= zKoffP —
3anucb komaHap "BKIIOUUTL 3N1EeKTPOMarHuT
ZKonB1 BeHTUNs ~ (23 * wnv 23 2 unv 23 §)"
3anucb komaHap "OTMIOYNTb ANEKTPOMarHuT
BeHTMNs ~ (23 * nnv 23 2 unv 23 5)"
COCEEY [ knanan” s ' )
ZKOpV KnanaH"
zKclV —
ZNKopV Ctupanue komanap "OTKpbITb Knanax"
CTupaHue komaHnabl "3akpbiTb knanan"
ZNKclv =P Ae oakp

Puc. 34. Cxema cBsizeit aBTomara yrpasieHus ipuBogamu rpynmsl a’7x (ATa7x)
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1: KoffATa7x

3: ConP
zKonP

. 4

2:M1P
ZConATa73x

2: IConP

zConATa73x; ZMNConP

7:T1
M1; zt
4: Frep
= 2t1 >
DATz7x g

= - 3: pP1ATa7x || Fcont
zKonB1
1: KoffATa7x
2ZKoffP

2: Fout || TO || IX1P || CoffP
ZKoffP; zConATa73x

1: IX1P || CoffP || KoffATa7xR || CoffB1
2ZKoffB1; zConATa73x

1
zATa7xoff

Puc. 35. I'pad mepexomoB aBToMara yrpasieHUs pUBogaMu rpymmsl a/x (ATa7x)

6: pP1ATa7x && ConB1
zKonB1

zKoffP; zZNFopB1

N

4:1CopV && IX1P

zConATa73x; zZMNCopV
3: CopV && IX1P
ZzKopV; zConATa73x

2: CoffP
ZKoffP; zConATa73x
1 1: KoffATa7x
ZKoffP

5: IConB1 && pP1ATa7x
ZKoffP; zZConATa73x; ZMNConBT

1: KoffATa7x
2ZKoffB1

2: KoffATa7x
zKoffB1

2: Fout || TO || CoffP
ZKoffB1; zConATa73x

3:IX1B1
2ConATa73x

1:1X1B1

1: ICopV && IX1P.

3: X2V && KelV
ZNKclV

ZMNCopV
2: M2P
3: CopV && IX1P
zKopV
2: X1V && KopV. ¢
ZNKopV “
1: X3V || MopV.
2t3; ZNKopV
213
1: T3 && IX1V
ZKcelV
1: Xav
ZNKclV.

1
ZATa7xoff

40



5.5.3. ABTomar ynpasJjeHusi NpuBoAaMu rpynmnsl 5x (475x)

Cxewma cBsi3eii aBTOMara MpuBeieHa Ha puc. 36, a rpad nepexoaoB — Ha puc. 37.

ABTOMAT ynpasneHusa
npuBogamu rpynnbl 5x (AT5x)
H Bbi3biBaembin guanor
acocC BKMOYEH | w1 p aBTOMaTa ynpaBneHus
3aTBOp BKJTIO4YEH Ha OTKpPbITUE X1S DAT5x npusogamu rpynnbl 5x
3aTBOp BKIOYEH Ha 3aKpbiTne X2S
3aTBOp OTKPLIT %3S 3anucbk npusHaka "Hert
3aTBOD 33KDLIT LOCTUXEHUA AaBneHus
P PRI} x4S PS1 nepep Hacocom 3a
[asneHune nepea HacocoM MeHbLUe M1 KOHTpONnbHOe Bpema"
nnbo paBHO 3HayeHusa yctaBku PS1
P y — pP1AT5x 3anuck npusHaka "Hert
EcTtb Bce ycnosua gna aBToMmaTtn4eckoro HeOGXO,CI,I/IMbIX ycnogmﬁ
nycka Hacoca ConP 2MNConP ONA BKIOYEeHMA Hacoca"
Ecte ycnosue ans 3anucb npusHaka
aBTOMaTU4YeCKOro ocTaHoBa Hacoca CoffP "HeT He0BX0aANMBIX
EcTb Bce ycnoeus ans ycnoeun ans
aBTOMATUYECKOrO OTKPLITUS 3aTBOPA | CopS ZMNCopS | OTKpLITUS 3aTBOpPA"
KomaHpa "3aBepwuntb paboTy rpynnbl 5x un 3anucb npusHaka
nepenTtu Ha peseps” "Mpynna 5x
KoffATS5xR 2AT5xoff 3aBeplunna pabory"”
KomaHpa "3aBepwntb paboTy rpynnbl 5x" KoffAT5 3anucb npu3Haka
H o 8 "HeobxoammocTb
eT BKJIIOYeHNsA nyckaTens Hacoca
3a KOHTPOsbHOE Bpems MEPEKMIOHEeHN: C
— M1P rpynnbl 5x Ha
HeT oTkntoyeHus nyckatens Hacoca pesepBHyio rpynny"
33 KOHTPOJSIbHOE BPEMS zConAT53x
— M2P 3acukcupoBaTtb Bpems
HeT oTkntoyeHus nyckatens Hayana KOHTpons
3aTBOpa Ha OTKPLITUE | 1 1o [OCTUXEHUS AaBneHuns
HeHopmanbHas paboTa 3aTBOpa Ha OTKpbITUE MopS PS1 nepep Hacocom
HeHopmanbHas paboTta 3aTBOpa Ha 3akpbiTue MclS (3anoMHUTL Tekyliee
2t1 Bpems)
Onepatop BbiGpan BapuaHT "MpoanuThL 3adukcuposars
oxupaHue 3HayeHusa gasnexHna" unu "MosTopuTb BpemA Haqana
KOMaHAy Ha OTKpbITue(3akpoitune)" KoHTpons BbIGopa
—— Frep oneparopa
OnepaTop BbiGpan BapuaHT "Mpogonxuts paboTy npu (3anomMHuTL
[OCTUTHYTOM 3HaveHuu gasnexuna” unu "MoareepanTs 0 TeKyllee Bpems)
py4YHOE MexaHnyeckoe OTKpblTue(3akpbiTue)" zt
—— Fcont 3anuncb KomaHabl
OnepaTop BbI6Gpan BapuaHT "OTKa3saTbcA "BKITIOYUTL Hacoc"
OT UCMOoNb30BaHus rpynnbl 5x" zKonP |—
— Fout 3anucb KoMaHabl
PasHuua mexay Tekywnum u BpeMeHem ZKoffP "OTKNOYUTL Hacoc"
Havyana KOHTPONsA AOCTUXEHUS faBleHuUs "OTKPBITb -
pPS1 nepepn Hacocom Gonblie nM6o paBHO aTBOp"
ycraBke TS1 zKopS —
— T1 3anucb KomaHabl
Pa3Huua mexay TeKyLMM 1 BpeMeHeM KclS "3akpbITb 3aTBOP"
Havyana KoHTponsa Bbibopa onepatopa 6onblue EANY
CTupaHue KomaHabl
nunbo paBHo yctaBke TSO " "
— TO ZNKopS OTKpbITb 3aTBOP
CTupaHue KomaHabl
ZNKclS "3akpbITb 3aTBOP"

Puc. 36. Cxema cBsizeit aBTomMara ynpasjieHus: IpuBoAamMu rpymmbl Sx (475x)



KOFfATSX

2: iconp
2ConAT53x; zMNConP
3: Conp
zKonp
2: mip
‘ 2ConATS 3%
x1p
ztl
3: 1x1p
6: 11 3: 1x1p
L: KOTIRTOX < 2ConATS3%
ZKof£P < NL; zt
1: KoffAT
Fout || TO || !XIP || CoffPp DAT5x 3: Frep T
zKoffP; zConAT53x Ztl >
— g 21 cotte
2: (pP1ATS5x || Fcont) && CopS ZKoffP; zCOMATS3x \
2KopS \
. 4: CopS & pPlATSX 5. 1CopS &6 pPIATSX
zKopS zKoffP; zConATS53x; zMNCopS
3: Mops
8: Frep 6 CopS 2t0; zNKopS X1S &5 KopS
1: CoffP && Xi1S
2t0; zKOffP; zCOnATS3x

4: KoffATS5x && X1S
2t0 5: (Fout || TO |

2Kcls;

1X1P)
2ConAT53x

s& X1

CoffP && !X1S

ZKof£P; zKclS;

(Fout ||

2t0;

TO || !X1P)
2ConAT53x

86 X1

: KOffATSX &&
zKels

1x15

‘\\\\\\j><:izxoffﬂ

KoffATS% &&

KoffAT5XR)
zConATS3x

2t0;

KOFfATSX

2ZNKopS
=

x18
Zt0

2: CoffP && X1S
2ConAT53x

2Kof£P;

Frep

2COnAT53x;

&& X1

2ZNKop$§.

2t0
2: Coffp 4: X35
2t0 ZNKopS

ZNKopS;

1: CoffP &&

X185
ZKof£P; zKclS; zConAT53x

(!XIP || KoffAT5xR)
zKclS; zConAT53x

s& 1X1S

KoffATS% &&
zKcls

zKcls

X4S || CoffP
ZKof£P)

3.

T ZNKc1S
1: x45

ZKof£P;

X25 && KelS

ZNKC1S,

Ll (1X1P &&

1%45)

'
]

1:
2AT5x0f £ ZATSXOff

Puc. 37. I'pa nepexo0B aBTOMAaTa yrpaBlieHUs IPUBOJAMHU Ipymiibl Sx (A75x)
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5.5.4. TexHosiornyecKuii aBTOMAaT ynpasJjeHus npuBogamMu rpynnsl b7x (ATbh7x)

Cxewma cBsi3eii aBTOMara MpuBeieHa Ha puc. 38, a rpad nepexoaoB — Ha puc. 39.

TexHonorn4yeckuii asTomat
ynpaBneHus NpuBoAamu
rpynnbl b7x (ATkE7Xx)

Bbi3biBaeMbI Auanor asTomaTa

Arperar BKITOYeH |

KnanaH BKroYeH Ha OTKpbITe
KnanaH BkntoyeH Ha 3aKpbm/|_e
KnanaH OTKDE
KnanaH 3aKpbiT |

BkntoueH anektpomarint BeHtuns 2 (23.3 unu 23.4)

[asnexve nepep, arperatoM MeHblue nm6o paBHoO
3HayeHus ycrtaekn PS1

[aenenue B opeakyymHoi maructpanu (A 35 18] menblue nube
PaBHO 3HaueHus ycrasku PS22 |

MpownssoauTca GaiinacHaa oTkauka

EcTb Bce ycnosws ans
aBTOMaTM4YECKOro BKITIOYEHUS arperaTa

EcTb ycnosue Ans aBToMaTM4eckoro
OCTaHoOBa arperara

Ectb Bce ycnosua ona aBTomaTtu4eckoro
BKITIOYEHUA SNeKTpoMarHuTa BeHTuns 2

Ectb Bce ycnosue A5ns aBToMaTtn4eckoro
OTKIIOYEHNA SNeKTpoMarHuTa BeHTuns 2

EcTb BCe ycnosusa ansa
aBTOMATU4YeCKOro OTKpPbITUA KnanaHa

KomaHpa "3aBepluntb paboty rpynnel b7x n
nepenTy Ha peseps” |

KomaHpa "3asepwutb paboty rpynnbl b7x" |

HeT BKJtoueHus nyckarens
arperarta 3a KOHTpPOJibHO€e BpeMsa

HeT oTkntoueHus nyckartens

arperara 3a KOHTPO/IbHOE BpeMms |

HeT BKntoYeHnsi anekTpomarHura BEHTMHE<
HeT oTntoyeHns anekTpomarsura Bermzmﬁ<
HeHopmaribHas paboTa knanaHa Ha OTKpbITUE |
HeHopmarbHas paboTa knanaHa Ha 3akpbiTue |

Onepatop BbiGpan BapuaHT "MpoanuTb 0XuaaHue 3HaveHus
pasnexHuns” unu "MoBTOpUTL KOMaHAy Ha OTKPbITUE(3aKpbITHe)"

OnepaTtop BblGpan BapuaHT "Mpoaonxuts paboTty npu
[OCTUrHYTOM 3HayYeHuUn gasnexuns” unu "MoarsepanTs
py4HOEe MexaHW4eckoe OTKpbITUe(3akKpbiTue)"

Onepatop BbiGpan BapuaHT "OTkasaTtbcs
OT UCMONb30BaHUA rpynnbl b7x"

Pa3sHuua mexay TekyLmm 1 BpeMeHeM Havana
KOHTpona Aasnexuna PS1 nepep arperatom 7.x
6onblue nNn6o paeHo ycTaeke TS1

Pa3sHuua mexay TekyLuum 1 BpeMeHeM Havana
KOHTponsa aasneHus PS21 (PS22) 6onblue nubo
paBHo ycTaBke TS2

PasHuua mexay TekyLmM 1 BpeMeHeM
Hayana KOHTpOnA Hamycka Bo3ayxa
6onblue nnbo paBHo ycTaBke TS3

PasHuua Mexpay TeKyLwmUM 1 BpeMeHeM Havana
KOHTponsi Bbibopa onepatopa 6onblue nnéo
paBHo ycTaBke TSO

X1P
X1V
X2V
X3V
X4V

X1B2

pP1ATb7x

pP2ATL7x
Fbps
ConP
CoffP
ConB2
CoffB2
CopV
KoffATb7xR
KoffATb7x
M1P

M2P
M1B2
M2B2
MopV
MclV

Frep

Fcont

Fout

T1

T2

T3

TO

DATb7x

zFopB2
zNFopB2
zFopB3
zNFopB3

zM1

zM2

zM3
zMNConP
zMNConB2

zZMNCopV
zATb7xoff

zConATb72x

zt1

zt2

zt3

ztO

zKonP
zKoffP

zKoffB1
zKonB2

zKoffB2
zKopV
zKclV
zNKopV
zNKclV

ynpasneHus npusogamu rpynnbi
b7

3anuck npusHaka "lMNoaTeepXaeHo pyyHoe
OTKpbITUE BeHTUNA 2 (23.3 unu 23.4)"

CTtupanune npusHaka "lMoaTeepXxaeHo pyyHoe
OTKpbITUE BeHTUNA 2 (23.3 unu 23.4)"

3anuck NpusHaka "lMoaTsepXaeHo pyyHoe
OTKpbITUE BeHTunsA 33.x"

CTtupanve npusHaka "MoarsepxaeHo
py4Hoe OTKpbIThe BeHTuna 33.x"

3anucb npusHaka "HeTt goctuxeHus gaBneHuns

PS1 nepep Hacocom 3a KOHTpOsIbHOE Bpema”
3anuck npusHaka "HeTt gocTnxenus gasneHna PS21
B nonocTtsix arperatoB 3.1...3.4 3a KOHTpOsbHOE
Bpemsi" unu npuaHaka "HeT goctuxeHus naenexus
PS22 B hopeakyyMHoit MarucTpanu 3a KOHTpOnbHOe
Bpems’"

3anucb npusHaka "HeTt noaTBepxaeHus
3akpbITus BeHTuns 33.x"
3anuch npusHaka "HeT HeobxoaumbIx ycnosui ans
BKIIOYEeHUA arperata”

3anucb npusHaka "HeT HeobxoauMbIx ycnosuin
ONA OTKpbITUA BeHTUNA 2 (23.3 unu 23.4)"
3anucb npusHaka "HeT HeobxoauMbIx ycnosuin
A9 OTKPbITUA KnanaHa"
R

3anucbk npusHaka "lpynna b7x 3asepmna paboty"

3anuck npusHaka "Heo6xoauMocTb nepeknioyeHmns
c rpynnbl b7x Ha pe3epsHyto rpynny"”

3acumkcupoBaTh Bpemsi Havana
KOHTPONA AOCTUXeHUA aasnexus PS1
nepep arperaTom (3arnoMHuTb Tekyllee
spews)

3acvkcupoBaTh BpeMsi Havana KOHTporns
AocTuxenus aasnexHus PS21 (PS22)
(3anoMHUTL Tekylliee Bpems)

3acumkcupoBaTh Bpemsi Hayana oTcyeTa
1 MVH. (3aNOMHUTL TeKyLLee Bpems)

3acumkcupoBaTh Bpemsi Hayana oTcyeTa
KOHTpons BbiGopa onepaTtopa (3anoMHUTb
TeKyllee Bpems)

3anucb komanabl "Bkntounts arperat”
3anucb komaHngbl "OTknounTL arperat”

g |

3anucb koMmaHabl "OTKNIOUYNTL
anekTpomarnuT BeHtuns 1 (23.2 unu 23.5)"

HE

3anucb kKoMmaHabl "BKnounTb
3neKTpoMarHuT BeHtuns 2 (23.3 unu 23.4)"

0]

5|

3anucb koMmaHabl "OTKNIOUYNTL
9NeKTpoMarHuT BeHTunsa 2 (23.3 unu 23.4)"

anucb KomaHapl "OTKpbITb KnanaH"
anucb KoMaHapl "3akpbITb knanaH"
TUpaHve KkomaHabl "OTKpbITb KnanaH"
TUpaHue KomaHapl "3akpbITb knanan"

[}

]

w
a

g|

]
s'3

|

Puc. 38. Cxema cBsi3eii TEXHOJIOTHYECKOTO aBTOMAaTa yIpaBiieHUs puBoaamMu rpynmst b7x (ATb7x)



1: KoffATb7x

——1: KoffATb7x

nP
zConATb72x; zZMNConP

1: KoffATb7x
e 2ZKoffP

A IX1P P
2ZKoffP; ZConATb72x

2:M1P
2ConATb72¢
4:1CopV && IX1P
2ConATb72x; zMNCop
CopV && IX1P

pV; 2ConATb72x

2: CoffP
ZKoffP; zConATb72x

P2ATIJ7X 88 ConB2

P2ATIJ7X Fcont

1: KoffATb7x
ZKoffP

70; z‘FopEZ

3: pPIATD7x && IConB2
ZKoffP; 2ConATb72x; ZMNConB:

‘3: pP2ATb7x || Fcont
ZKonB:
zKaffP zConATlﬂZ
out || TO || IX1P || CoffP
2ZKoffP; zConATb72x
2:X1B2 X132

1: KoffATb7x
—— 2KoffB2; ZKoffP’
out || TO || CoffP
Ko q

1:Koff/
ZKoffB2

DATE7x

IX1P || CoffP || CoffB2
2KoffB2; ZConATb72x

3: Feont 470
2ZNFopB3

2: KoffATb7x
ZKoffB2

2ZKoffP; 2NFopB2

1:1X1P || CoffP || CoffB2 || KoffATb7xR

zKoffB2; zZConATb72x

1: KoffATb7x
ZKoffP
3: pP1ATb7x || Feont
zt0
1: KoffATb7x
2ZKoffP

2: Fout || TO || CoffP
ZKoffP; zConATb72x

ZKoffP

2: CoffP

ZKoffP; zConATb72x

it

ffP; ZConATb72x

1: CoffP

3To

Hoffb2 2KoffB2; ZM3
2: Feont

2KoffB2; ZNFopB3

AAAM

1: 1FopB3 && CopV 8& IX1P.
ZKopV'

3: M2P

» 2: (FopB3 || ICopV) 8& IX1P
ZMNCopV/

2: X1V 8& KopV. f
ZNKopV

na ZNKopV

—-—

1 T3 && X1V
zKcl

Yv v
5‘:
3
2
::]—<
NN
58
<l<

3:X2V 8& KelV.

1
ZATb7xoff ZNKolV.

1
ZATb7xoff

Puc. 39. I'pad mepexoa0B TEXHOIOTHYECKOTO aBTOMATa yIIPaBJICHHS MPUBOAaMu Tpymibl b7x (ATh7x)
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5.5.5. ABTomar ynpasJjeHusi NpuBoAaMu rpynmnsl 3x (473x)

Cxewma cBsi3eii aBToMara npuBeieHa Ha puc. 40, a rpad nepexoaoB — Ha puc. 41.

ABTOMAT ynpaBneHus
npuUBOAaMM rpynrbl 3x

Bbi3biBaeMbIit Auanor aBTomara ynpasneHus
npuBoAamu rpynnbl 3x
L

3anuck npusHaka "HeT HopManbHOro AaBneHUs
BOAbI Ha Bxoae B O[BA nnu HopmanbHown
TemnepaTtypbl Ha Bbixoae u3 30BA"

3anucb npusHaka "HeT noaTsepxaeHnsa
PY4HOro oTKpbITUS KnanaHoB 38.x, 39.x"
3anuck npusHaka "MoaTBepXxaeHo
py4Hoe 3anuTne noByLiku"
3anuck npusHaka "MoATBEPXAEHO pyyHOe
OTKpbITUE KnanaHos 38.x, 39.x"
CtupaHue npusnaka "lMoaTBepXaeHo pyyHoe
OTKpbITUE KnanaHos 38.x, 39.x"
3anuck npu3Haka "HeT poctuxexus aasneHus PS1 8
nonoctu ABI arperaTa 3.x 3a KOHTponbHOe BpeMs"
L
3anuck npuaHaka "HeT poctuxexus aasnenus PS3 B
nonoctu ABI arperaTa 3.x 3a KOHTpoOnbHOe BpemMs"
3anuck npusHaka "HeT poctuxenus nasneHus PS4 B
nonoctn 3H arperata 3.x 3a KOHTponbHOE Bpems"
—
3anuck npusHaka "HeT poctuxexus nasneHus PS5 B
nonoctn 3H arperata 3.x 3a KOHTponbHOE Bpems"
3anuck npusHaka "HeT Heo6XoANMbIX YCNoBUIn
NS BKNIOYEHNA BbINpaMnuTens”

(AT3x)
BbinpAMUTENb BKHOYEH
Harpeaa?enb ABIM BKHKJW Xt
— X1P2
3atBop 11.x BKNOYEH Ha OTKpr% X1S11
3aTBop 11.x BK/OYEH Ha 3aKpbITUE DAT3x
3aTtBOp 11.x ompﬁ X
3ateop 11.x 3akpﬁ X
—— X4S11
3aTtBop 13.x BK/OYEH Ha OTKpbITUE X1W13
3arteop 13.x BKMNOYEH Ha 3aKkpbITne
P Garsop 19x oncer | X213
3atBop 13.x 3akpﬂ X4W13
3aTtBop 13.x 3aKNNHEH zMerrPTW
n s — X5W13
nBO/ KnanaHa paboTaeT Ha OTKpbITUe
pueoA P PRTIZ | X1V zMerr3839
MpuBog knanaxa paGoTaeT Ha 3aKpbiTUE X2V
KnanaH oTkpbIT
KnanaH 3akpﬁ Yoy zFlovush
3 10 o Resad
areop 10 3akpelT | % 45100 zFopS3839
Nasnetue B ®M nepep ABIM arperata 3.x A.35.x(n.35.1...35.4)
MeHbllie NuGo paBHO 3HAYEHNSA yCTaBKN Pﬂ< pP1AT3x ZNFopS3839
[aenenne B nonoctu ABI arperata 3.x 4.28.x(n.28.5...28.8)
MeHblLUe NGO paBHO 3HAYEHUS yCTaBKN Pg{ pP3AT3x ZM1
[aenenwne B nonoct 3H arperata 3.x A.35.x(n.35.5...35.8)
MeHbLUE NMBO PaBHO 3HAYEHUS YCTaBKN Pﬂ{ pP4AT3x ZM2
[asnenve B nonoctu 3[1H arperata 3.x A.28.x(n.28.1...28.4)
MeHbLUE NMBO PaBHO 3HAYEHUS YCTaBKN P§< pP5AT3x ZM3
EcTb BCe ycnoBsusa Ana asToMaTU4ecKoro BKNKYeHNA Harpesatens COnP2 ZM4
E
CTb BC€ yCNOBUA AJ19 aBTOMaTU4eCKOro BKo4YeHus Bbll'lpﬂMMTeJ'I;ﬂ( COnP1
EcTb ycnosue ansi aBTOMaTM4eCcKoro oTKMo4eHnsa BblﬂpﬂMMT% CoffP1 zMNConP1

EcTb Bce ycnosus ana aBToMaTtn4yeckoro oTkpbiTus 3aTeopa 11.x
EcTb Bce ycnosua ana aBToMaTtn4yeckoro oTkpbiTus 3aTeopa 13.x
EcTb Bce ycnosus Ans aBTOMaTMYECKOro OTKPbITUA KnanaHa
KomaHnpa "3aBepwnTb paboTy rpynnbl 3x 1 nepentu Ha peseps”

3] EBBRH!

— %opv

K P p 3 KoffAT3xR
omaHpaa "3aBepwnTb paboTy ¢ rpynnbl 3x
A puiTL PABoTY € IPYMMELIX | K offAT3x
Hert BKkNloYeHUsA BBINPAMUTENS 3@ KOHTPOMNbHOE BpeMst M1P1
HeT oTknoueHns BbINpAMUTENS 3a KOHTPOJIbHOE BpeMs M2P1
Het Bknioyerus HarpesaTens ABI KOHTponbHOe Bpems M1P2
HeT oTkntoueHns Harpeeatens ABI 3a KOHTPONbHOE Bpems M2P2
HeT oTkntoyeHuns nyckatens 3atBopa 11.x Ha OTKpbITMe M5S11
HeHopmanbHoe oTkpbITUe 3aTBOpa 11.X MopS11
HeHopmanbHoe 3akpbiTue 3atBopa 11.x MclS11
HeT oTkntoueHus nyckatens 3ateopa 13.X Ha OTKpbITME M5WA13
HeHopmanbHoe oTkpbIThe 3aTBOpa 13.X | IVIOPVV 1
HeHopmanbHoe 3akpbiTve 3aTBOpa 13.X "\%/|ch1 3
HeHopmarnbHoe oTKpbITUeE KnanaHa MopV
HeHopmarbHoe 3akpbiTve Knanana MclV
Onepartop BbiGpan BapuaHT "MpoAnuTb OXUAAHUE 3HAYEHUS
nasneHns" unu "MoBTOpUTbL KOMaHAY Ha OTKpbITUE(3aKpbiTne)” Frep
Onepatop BbiGpan BapuaHT "lMpoaonxute paboTty npn
AOCTUTHYTOM 3Ha4YeHun aaenenus” unu "Moarsepants
py4HOe MexaHu4yeckoe OTKpbITUe(3aKkpbiTue)" Fcont
Onepatop BbiGpan BapuaHT "OTkasaTbcs
OT Ucnonb3oBaHUa rpynnbl 3x" Eon
HopmanbHoe paBsneHue Boabl Ha Bxoge B O[1BA n
HopMmarnbHas TemnepaTypa Ha Bbixoae n3 91BA pPTWEDVA
PasHuua Mexay TeKyLMM 1 BpeMeHeM Hayana KOHTpons
6onblue NMbo paBHO ycTaBke TS1 BpeMeHW LOCTUXEHUSA
AasneHus PS1 8 nonoctn ABIM arperata 3.x T1
PasHuua Mexay TeKyLMM 1 BpeMeHeM Hayana KOHTpons
Gonblue nMbo paBHO ycTaBke TS3 BpeMeHU AOCTUXEHUA
AasneHua PS3 B nonoctu ABIM arperata 3.x T3
PasHuua Mexay TeKyLMM 1 BpeMeHeM Hayana KOHTpons
6onblie N6o paBHO ycTaBke TS4 BpeMeHN [OCTUXEHUS
pasnenust PS4 B nonoctn 3H arperata 3.x T4
PasHuua Mexay TeKyLMM 1 BpeMeHeM Hayana KOHTpons
Gonblue nM6o paBHO ycTaBke TS5 BpeMeHU AOCTUXEHUA
pasnenust PS5 B nonoctn 3 H arperata 3.x T5
PasHuua Mexay TeKyLUm 1 BpeMeHeM Hauana
KOHTpons 6onble nnéo paBHo yctaBke TS7 T7
PasHuua Mexay TeKyLMM 1 BpeMeHeM Hayana KOHTpons
BbiGopa onepaTopa 6onbliue nM6o paBHo ycTaBke TSO T0

zZMNCopS1

zMNCopW1

ZMNCopV

zAT3xoff

zConAT34x
zt1

zt3

zt4

.
3anucb npusHaka "HeT Heo6XoANMbIX YCNoBUIn
ANs OTKpbITMS 3aTBOpa 11.X"

Kady

3anuck npusHaka "HeT Heo6X0aUMBbIX YCNOBUIA
ANs OTKpbITMS 3aTBOpa 13.X"

3anuck npusHaka "HeT Heo6GX0ANMBbIX YCOBUI
ANA OTKpbITUA KnanaHa"

3anuck npusHaka "Ipynna 3x 3asepwuna paboty"

3anuck npusHaka "HeobxoanmocTb
nepeksioYeHns ¢ rpynnol 3x Ha peseps”
=

3adukenpoBaTh BpeMs Havana KOHTpons
nocTuxeHua gasnenuns PS1 B nonocTtu ABI
arperata 3.x (3anOMHUTb TeKyllee BpeMs)
P

3adukcnpoBaTh BpeMsi Havana KoOHTpons
nocTuxeHua gasnenuns PS3 B nonocTu ABI
arperata 3.X (3anomMHUTb Tekyllee Bpems)
P

3acukcnposaTb BpeMs Hayana KoHTpons
poctuxeHus pasnenuns PS4 B nonoctn 30H
arperata 3.x (3anOMHUTb TeKylLee BpeMsi)
(ks

3adukcnposaTb BpeMs Hayana KoHTpons
poctuxenus pasnenuns PS5 B nonoctn 0H
arperata 3.x (3anOMHUTb TeKyllee BpeMsi)

zts
3adukcnposaTh BpeMsi Hayana otcyeTta 60 MUH.

27 (3anNOMHUTb Tekyllee Bpems)
3adukcnpoBaTh BpeMs Hayana KoHTpons Beibopa
ornepaTopa (3anoMHUTb TeKyLuee Bpems)

zt0 —
3anucb KoMaHabl "Bknountb
3neKkTpoHarpesatens arperarta 3.x"

zKonP2 porarp P

zKoffP2
zKonP1

zKoffP1
zKopS11
zNKopS11
zKopW13
zNKopW13

zKclS11
zNKclS11

zKcIW13
zNKclw13

zKopV
zNKopV
zKclV
zNKclV

3anucb koMaHabl "OTKNYUTL

aneKTpoHarpesaTtens arperarta 3.x"

"

3annck KomaHabl "BKNiounTb BbINpAMUTEND
arperata 3.x"
3anucb komaHabl "OTKAYATL BbINPAMUTEND
arperata 3.x"
BNMPSRKE MOBHL TRRRBEIPE ERARIY X"
11.x"

BaNPERIONSHBHIIIP TERKDEIPEERABRIP X"
13.x"

alg I=lgl

3anucb komaHabl "3akpbiTb 3aTBOp 11.X"
CTupaHue Komanabl "3akpbiTe 3aTBOp 11.X"

1]

3anucb komaHabl "3akpbiTb 3aTBOp 13.X"
CTnpaHue komaHabl "3akpbiTh 3aTBOp 13.X"

1]

3anucb komanabl "OTKpbITH
Knanax"

" "
CTI/IpaHMe KOMaHAb! OTKprTb KnanaH

gnnahwwammaasw;ﬁmmanaH

Knanax"
BL

Puc. 40. Cxema cBsi3eil aBTomara ynpasieHHs IPUBOJaMHU Ipynisl 3x (A73x)
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Puc. 41. I'pa nepexonoB aBToMaTa ynpasiieHUs IpUBOaMH Ipymiibl 3x (473x).



5.6. ABTOMAaTHI yIIpaBJieHUs] MUTAHHUEM NPUOOPOB (NMPUBeIeHbI HEMOBTOPSIOINECH

10 BH/Y)

5.6.1. ABromar ynpasienusi nutanuem II1B/] 35.9...35.14 n 35.19 (ACHXx)

Cxema cBsizelt aBTOMaTa nokasaHa Ha puc. 42, a rpag nepexo10B aBTomara — Ha puc. 43.

ABTOMAT ynpaBlneHus
nutaHuem MNBO
35.9...356.14 1 35.19
(ACHXx)
EcTb NoATBEpXAEHHE 3anucb npusHake ")"’npaBneHme
oT onepatopa o€ 77" CPH | RUTannem npu6ope
NCnpaBHOCTY CTupaHue npusHake "YnpasneHue
npnGopa | FcontH zNZ1CP | nUTaknem npu6opa"
OBpbIB HUTH H 3anucb npu3Hake
npeoBpasosatens | ONP 2VH }"_I'IporpeB npubopa"
CTupaHue npusHake
KomaHga "BknioumnTt ZNVH }"_I'Iporpee. npubopa"
npubopb!"
pubopb! | KonH 3anucb npu3Hake
"Mpubop B paboyewm
KomaHga "OTKniounTb ZWH }Exmme"
npuGope! | KoffH CTupaHmne nNpu3Hake
"Mpubop B paboyem
Pa3nuua mexay AN }EXMMG
1 BPEMEHEM Hauane P
KOHTposs 6osibLue zRH }M" ope
nnBo paBHa ycTaBke PTWPaHWe npu3Hake
TS 1H BpemeHu Ha BOCCTaI-:OBJ'IeHVIe
nporpes Npn6opz | T1H ZNRH MGopa
3anucb npu3Hake
"HeuncnpaBHoCTb
Pa3sHuua mexay npubopz"
ZMErrH |—
TEKYLLNM BpEMEHEN CTupaHne npusHake
1 BpEMEHEM Hauans "HemcnpaBHOCTb
KOHTponsi 6onbLue nouGoDs"
nu6o paBHa yCTaBKe ZNMErrH 3_p P
TS2H Bpemet anucb NpU3HaKe
HenpepbIBHON "TMpuGop roToB K
paboTbl Nnpuéopa T2H zRonH LEXtoHeHnte
CTupaHve npraHake
Pa3Huua mexay Tekyuwmm "Mpu6op roTos k
BPEMEHEM U BpEMEHEM BKJIHOYEHUIO"
zNRonH —
Hagana KoHTpOns 60113;"3": 3adhmkcupoBaTtb BpeMS
oo pasHa yC;;Z':feHm Ha Hayarna KOHTPOns BpeMeH!
e orpesa 6opa
BOCCTaHoBMNeHne npubopa T3H zt"H }n_p rpesa npnbop
3acukcupoBaTb Bpems
Hayasna KOHTPOMS BpeMeH!
HenpepbIBHO paboTb
Z12H | TPOOP
3acukcupoBaTb Bpems
Hayarna KOHTPOns BpeMeH!
213H ﬂ:CTaHOBneva npubopa

Puc. 42. Cxema cBs3eil apromat ynpasienus nutanuem [/B/] 35.9...35.14 n 35.19 (ACHx)
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AA A

j-

N )

KonE
zZ1CPE; zVH; ztlH; thH, zZNWH; zNRH; zNMErrE; zNRonH

2 KoffE . u
zZNZ1CPE; zNVH; zRonH 1 FcontH
zNMErrE; zRonH

Z TIH TlH ONE
zZWH; zNVH NZ]CPP, zZNVH; zMErrH

7 Koffk
ZNZ1CPE; zNWH; zRonH
ONE
ZNZICP}, ZNWH; zMErrH

Z TZzH
ZH; zRH; zNWH; zNZICPE

zNRH, zRonH

Puc. 43. I'pad mepexonoB aBromar yrpapieHus nutanuem [/B/] 35.9...35.14 n 35.19 (ACHx)
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5.6.2. ABTOMAT pe3epBHpPOBaHMs NPUOOPOB BepxHero quana3ona B kamepe (ARKVUH)

Cxewma cBsi3eii aBTOMara roka3aHa Ha puc. 44, a. rpad nmepexo10B aBToMara — Ha puc. 45.

ABTOMaT pe3epBUpPOBaHUS
npubopoB BepXHera
Aunana3oHa B Kamepe
(ARKVUH)

Bbi3biBaeMbIi aBTOMAT ynpaBreHus
nuTaHuem npubopa BEPXHEra

HeobxoaumocTb
nepeknoyeHna Ha MNB2

HeobxoaumocTb
nepeknoyveHns Ha MNBO1

MBO1 roToB K BKMOYEHWNIO

MBJ[2 roTtoB K BKIIOYEHUIO

| AManasoHa B kamepe (aatuuk 35 15)

Bbi3biBaeMblil aBTOMAT yNpaBneHus
nuTaHvem npubopa BEPXHETQ
Anana3soHa B kamepe (aatuuk 35 16€)

Puc. 44. Cxema cBs3eil aBTomMara pe3epBUpOBaHUs IPUOOPOB BepXHEro auanazoHa B kamepe (ARKVUH)

» i

\ Z2: !ConACHZ &§& RonHZ

ACKVUH1
\

ACKVUH1: ACKVUH2 1: ConACE]l &§ RonHI1 )

N J

2: ConACEl &§ RonHI

A
%

ACKVUH2

| )

1: ConACE]

1: ConACEZ &§ RonHZ )

Puc. 45. I'pad nmepexo10B aBTOMaTa pe3epBUPOBAHUS IPUOOPOB BEPXHETO AMaNa30Ha B Kamepe

ACKVUHZ; ACKVUH1

| J

(ARKVUH)
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KonnuecrBeHHas XapaKTCPUCTHKA JIOTMYECKOM 4acTH CJICayromuias:

— obmee unciao TunoB aBTOMaToB — 40 (CI0XKHBIX — 25);

—  CcpeaHee 4MciIo nepexonos — 47,

—  YHCJIO COCTOSIHUI B CIIOKHBIX aBTOMarax — ot 6 110 25 (B cpeanem — 10);

— obuee yncio aBTomaros — 107.

Coznanue aBTOMaTOB ObLIO TPYJOEMKHUM H JIOJITUM 10 BPEMEHU. JTO CBSI3aHO € TEM, YTO ITO
ObUI EPBBII IPOEKT, BHIIOIHEHHBIN aBTOPOM, I'7I€ aBTOMATHBIN [TOIX0/] UCIIOIB30BAJICSI OCO3HAHO KAaK
TEXHOJIOTHS aJITOPUTMH3AINH U ITporpaMMupoBanusi. KoHuenmus ee npuMeHeHHsI COBMECTHO C
nakeToM LabVIEW 6bna chopMyaMpoBaHa B XO€ BBIIOJIHEHHUS 3TOTO IPOEKTA.

6. OCo0eHHOCTH TEXHOJIOTHYECKUX AJITOPUTMOB

VY 1ex pa3pabOTYMKOB, KTO €Ill¢ He MPUMEHSI aBTOMATHBIHN IMOAX0/] UM XOUYET B HEM
pa3zo0paThCs 10 IPUMEHEHUS, a TAK)KE OHSTh IUTFOCHl U MUHYCBI 3TOM TEXHOJIOTHH, HABEPHSIKA yiKe
BO3HHK BOITPOC: ““A 4YTO K€ XOpOIIEro B MPUBEJCHHBIX BbIlIE quarpaMmax? Yk OUeHb OHM [TOXOXKH Ha
TpaJMLIMOHHBIE CXEMBI AJITOPUTMOB U OYEHb MIOX0XKEE HATPOMOKIEHUE JIMHUN U MPSIMOYTOJIbHUKOB. . .
Pagocts-TO B uem?”

Ere 10 omucanus camoro YOO®EKTHOTIO nocronncrsa SWITCH-Texnooruun® (06 5T0M B
CJICAYIOIIEM Pa3Jielie), MOKHO C YBEPEHHOCTBIO CKa3aTh, YTO HACHIIIEHHOCTH rpada nepexonos (Tak
HA3BIBACTCS AUArpaMma min cxema anropurma B SWITCH-TexHo10ruu”) MosKeT GBITh CKOJIb YTOTHO
00J1b 1110}, a MECTaMH TUTAHTCKOM, YTO MPAKTUYECKH HE BIUSACT HAa 3PPEKTUBHOCTD IPUMEHEHHUS
TexHojoruu. HeobxouMo yuuThIBaTh TOJIBKO BU3yaJbHOE OTPAaHUUYEHUE WIH pa3Mep JOKYMEHTA.

[TpsAMOYTOBHUKOB C 3aKPYTJICHHBIMU YTJIaMHU, KOTOPbIE COOTBETCTBYIOT COCTOSIHUSAM CUCTEMBbI
yIrpaBJieHus, OyIeT POBHO CTOJIbKO, CKOJIBKO He00X0auMo Jiornyecku. U He cienyer ctpeMuTbes cpasy
ONTUMHU3UPOBATh UX KoIM4ecTBO. Jlydiie cHavyasa caenaTb 0oJbIle, YeM MOTOM HCKaTh MECTO JUIs
BcTaBkU. KcTaTtu, IMEHHO 1O 3TON NPUUYMHE HACTOSITEILHO PeKOMEH/1yeTcsl 3apaHee CorJiacoBaTh ¢
3aKa34yMKOM Bce HIOAHCHI AJITOPUTMA YIIPABJIEHUS.

BoaBImMHCTBO TEXHOIOTHYECKHUX MTPOIIECCOB (ITPOIIECCOB TOCTHKEHUST KAKOTO-JIMOO0 pe3ybTarTa)
BKJIIOYAET B ce0s1 0OJIBIIOE YUCIIO MTOCeI0BaTeIbHBIX onepanuii. IMeHHO mocieoBaTenbHbIe
olepanuy YBEeJIMUMBAIOT pa3Mephbl AUarpamMmm, Tak Kak €CTECTBEHHBIM JKEITaHUEM CTaHOBUTCS
pacIoyio’KeHHE UX BEPTUKAIBHO B OJHY JUHUIO. OHAKO, B OTJIMYHE OT U300paXKEHUs CXEM allTOPUTMa,
TaKas HaIllpaBJIEHHOCTb NPHU CO3JIaHUU Tpada NepexoJ0B HE ABISAETCS 0053aTeIbHOM.

CrtpyKkTypHas cxema, MJUTIOCTPUPYIOLIast BIOKEHHOCTh TEXHOJIOTHYECKUX aBTOMATOB
OTIMCBHIBAEMOTO TIPOEKTa, M300pakeHa Ha puc. 46.
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ABTOMAT OIpeJeIeHUs PeKUMA
YIPaBJICHHS] BAKYYMHPOBAHHEM
(ADCmain)

A\

T1aBHBII TEXHOJIOrHYeCKHii aBTOMAT ynpasjieHusi Bakyymuposanuem (ATmain)

\

Yacru ['J1aBHOr0 TEXHOJIOrHYECKOr0 aBTOMAaTa ynpasJjieHHsA
BaAaKYYMHPOBAaHHEM C HII0JIb30BAaHHEM Pa3IHYHBIX rpymnn

( ATmain9 ) ( ATmaina7¢ ) ( ATbps ) ( ATmaint 7 ) ( ATmaint7: ) ( ATmainEnd )

Yy vy

TexHo0rHYecKHe AaBTOMATBI
pe3epBHPOBAHMSI TPYINN 060PyA0BAHHS

(a0 ) (AR ) (ARt ) (. arwr ) (. ARz )

Yy Yy

TexHoJI0OrHYeCKHEe ABTOMATBI HENOCPeACTBEHHOr 0
ynpaBJieHHsl TPyNnoii 060py10BaHusI

C atx ) ( atax ) ( atsx ) ( ameix ) (. Anx )

Puc. 46. CtpykrypHas cxema, WITIOCTPUPYIOIIAs BIOKEHHOCTh TEXHOJIOTUYECKUX aBTOMATOB

Kak cnegyet u3 3T0i cXe€MBI, 10 CYIIECTBY, BCE TEXHOJOTHYECKHE aBTOMAThI — 3TO YaCTH OJHOIO
6onboro aBTomata. CTpyKTypa BBITJISIIUT CTOJIb IPUUYAIMBO MO MPUYMHE NapaljIeIbHOW paboThI
rpynn o0opyaoBaHus (B Ipejeaax rpynibl B OCHOBHOM BCE COCTABIIAIOIINE Pa0OTAIOT
IOCJIEI0BATENIBHO) U BO3MOXKHOT'O pe3epBrUpoBaHus. CTpenkaMu 0003Ha4eHbI BHI30BBI aBTOMATOB.
Pa3Hoe konuuecTBO cTpesok o3HayvaeT cienyrouiee. Hanpumep, riaBHbIi aBTOMAT NOTY4YHIICS OB
CJIMIIKOM OOJIBIINM, U TIO3TOMY OH pa30UT Ha YAaCTH, KOTOPbIE HE BBI3BIBAIOTCS OJIHOBPEMEHHO, YTO
oToOpaXkaeTcst oJfHO# cTpenkor. C Ipyroil CTOPOHBI, KaXKJIash YacTh IJIaBHOTO aBTOMAaTa BBI3HIBACT
OJTHOBPEMEHHO HECKOJIbKO aBTOMATOB PE3€pPBUPOBAHUS (KOTOPBIE, B CBOIO OUYEpE/lb, MOT'YT BbI3bIBAThH
HECKOJIbKO aBTOMAaTOB HEMOCPEACTBEHHOI'O YIIPaBJICHUSI TPYIIIO), U TIOATOMY IPUMEHSIOTCS JIBE
CTPEJIKH.

BosBpaTtumcs k Borpocy 0 HachIeHHOCTH Tpada nepexonos. “CocTossHue” caMoI0CTaTOYHO, U
MO3TOMY OTCYTCTBYET HEOOXOAUMOCTD “BCIIOMUHATBH” BCIO LIETIOYKY MPOLIEIIINX COOBITUN, KOTOpPBIE
«TIPUBEJIN» B 3TO COCTOSIHUE. B COCTOSAHUM 05KUJIAETCSI TOJIBKO TO OIPAaHUYEHHOE YHCIIO0 COOBITHI,
KOTOpPbIE MOT'YT IPOM30UTH B HEM. TakuM 00pa3oM, HeT HEOOXOJUMOCTH “BUAETH” MOJHOCTHIO BECh
QJITOPUTM, JIOCTATOYHO 3HATh TOJBKO TEKYIIEE COCTOSHUE U T€ COCTOSHUSA, B KOTOPbIE BO3MOKHBI
NIEPEXOJIBI.

OcTaHOBHUMCS Ha OCOOEHHOCTSIX CTPYKTYpbI IrpadoB MePeXo0B TEXHOIOTMUECKUX aBTOMAaTOB
(puc. 47), B KOTOPBIX MOT'YT OBITh BBIJICJIEHBI CIIEYIOLIHE OJIOKU:

— HOpMaJIbHBIN X0 nponecca (1);

—  COCTOSIHMSI HEHOpMaJIbHOU paboThl 00opynoBanus (2). HenopmanbHas paboTta Takxke
SIBJIIETCS IPSIMOM MJIM KOCBEHHOM NPUYMHOMN HE JOCTUKEHUS 3aJaHHbBIX 3HAUYECHUI
[IapaMeTPOB 3a KOHTPOJIBHBIN BPEMEHHON UHTEPBAJL,

—  KOHEYHbIe cocTosiHUA. OHM MpeAHa3HauYeHBbI IS “0000IIeHHON CUTHAIU3AINH O
HOpPMaJIbHOM MJIM HEHOPMaJIbHOM 3aBEpIICHUH Ipoliecca yrpasieHus (3).
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7. Peajiu3anms JOTMKYU YIPaBJIEHU

“Hy n uro? Co31aHbl JITOPUTMBI, ITyCKail KOMIIAKTHBIE, ITyCKail SIKOObI IOHSATHBIE U JIETKO
aHanmu3upyemsble. Ternepb X HEOOXOIUMO pean30BaTh — CO3JaTh IPOrpaMMy. A 3TO yxe Apyrou
YPOBEHB M MOKET OBITH Jlaxe apyrue aoau? W, B KOHIIE KOHIIOB, — BEJIb MbI HCTIONB3yeM LabVIEW —
rpaduyeckoe MporpaMMHpPOBAHUE, I1€ HE OUEHb YA00HO pealn30BbIBATh CIOKHYIO JOrHKY! e xe
oOemtanHast 3p(PeKTUBHOCTH?” — MOTYT CIIPOCUTD y aBTOpA.

MasieHbKast HICTOPHSI 110 CO3/JaHUIO JIOTMYECKON YaCcTU IPOrPaMMBl.

Jlerom 2003 rozna (B camblii pasrap pa®otsl), u3 rpymisl ACY yiien oJuH U3 ABYX
CHELHUAINCTOB, 3aHUMABILIUXCS Pa3pabOTKON alNroOpuTMOB (aBTOP CTAThbH ObLI BTOPHIM CHEIIMATINCTOM U
PYKOBOJUTENIEM IPOrpaMMHOM yacTH Bcero rnpoekTa). Ha ero Mecto npuiien Mojo/10i 4enoBeK, TOJIbKO
YTO OKOHYMBUINM UHCTUTYT. BBISICHWIIOCH, YTO OH €CJIM U IPOTrPAMMUPOBAJI YTO-TO B CBOEH KU3HHU, TO
TOJIBKO B MHCTUTYTE JUIsl CIa4M 3a4€TOB, SIBHO HE (haHAT 3TOTO Jieja U OOJIbIIE TATOTeeT K
cxeMoTexHUKe. boiee Toro, HOBbII COTPYIHUK HUYETo He 3Hall 0 LabVIEW. .. Ilapa qHei yuuio Ha
O3HaKOMJIEHHE C poeKToM. [Tocie 3Toro aBTop CTaThy MPEAIOKUI EMY 3aHATHCSA IPOrPaMMUPOBAHNEM
(6;aro K 3TOMy BpeMEHH NPAKTHUECKU BCE AITOPUTMbI ObLIIM FOTOBBI M HE TEPIEIOCh TOCMOTPETH, UTO
MOJIYYUTCS, KOTJ]a OHU OyAyT peain30BaHbl IPOrPaMMHO).

Tak BoT aTOoT MOsTON10# YenoBek 3A OAHY PABOUYYIO HEJIEJIHO (s1Th nHEl) ocBOMI
LabVIEW (myckaii MOBEpXHOCTHO, ¥ TOJBKO T€ MOMEHTHI, KOTOPBIE OB HEOOXOAUMBI) U
3anporpammuposa BCE TEXHOJTOI'MYECKHUE ABTOMATDBI u ABTOMATBI
YIIPABJIEHUS IIMTAHUEM ITPUBOPOB (25 aBTOMaTOB) — NPAKTHYECKH BCIO JIOTHKY
NPOEKTA.

Kax xe 310? [louemy Tak mpocto?

[loBTOpPUMCS: IPU UCIIOJIB30BAHUH IIPEJIAraeMOro IOAX0/1a BCS CI0KHOCTD 3aKJII049aeTCs
TosbK0 B CO3IAHUUN AJITOPUTMOB, a IPOTPAMMUWPOBAHMUE JIOI'NKU - ITPOLECC
PYTUHHBIHU, Tpebdyompuii ot ucnonurens sums» BHUMATEJIBHOCTH u YCEPIUSL. Crpos
aBTOMaThl, Bbl 10 cyliecTBY co3iaeTe nporpamMmmy.

[IpuBenem ocHoBublie noctouHcTBa SWITCH-Texnonoruu u LabVIEW, no3Bostoniye ObICTpoO
POrpaMMHUPOBATH JIOTUKY aJTOPUTMOB.

1. I'padsl nepexonoB pealn3yroTcs ¢ UCIONIb30BaHUEM CHHTaKcHca s3bika Cu. [ToaTomy oHu

OyIyT HOHSTHBI HE TOJIBKO JJFOOOMY IIPOTrPAMMHUCTY, HO, TAK KaK UMEIOTCS CXEMBbI CBsI3ed U
rpadsl IEPEXo0B, U JPYTUM CIIELUATUCTAM.

2. Hauunas c Bepcuu 6.0, B makere LabVIEW nosBuiiack NoJJIep’KKa BCEX JJOTHYECKUX
KOHCTPYKLUH NMOA0OHBIX 53bIKy Cu B yCOBEpILICHCTBOBAaHHOM QpyHKUMU Formula Node.

3. 1Ipu nporpaMMHpOBaHHUH JIOTUKU IPUMEHSIICS KOHBEPTOP rpadga nepexoaos,
U300pa’kKeHHOT0 C IMOMOILBIO NTaKeTa Visio, B TEKCTOBBII KO MPOrpaMMbl (KCTaTH,
KOHBEPTOP Tak:ke ObL1 co31aH HA LabVIEW). Takast BO3MOXHOCTh CYIIECTBYET IMEHHO
6narozapst abCoMOTHO (popManbHOMY epexoay OT rpada nepexo10B K KOy.

4. Tak Kak nporpaMMHpOBaHUE JIOTUKU HE TpeOyeT HUKAKOIro yJacTHs yenoBeka (Tpedyercs
TOJILKO 3aIlyCTUTh KOHBEPTOP U CKOIUPOBATH MOJIyYeHHbIH ko B LabVIEW), To caMbIM
“CJI0KHBIM” CTAHOBATCSI CUCTEMO-SI3bIKO-3aBUCUMbIE BEIIH: CO3/1aTh (0OBSIBUTD)
HE00X0IuMBbIE TI00abHbIE U JOKaJIbHbIE IEPEMEHHbIE, KOPPEKTHO NepeaaTh 3HaUCHUs
apaMeTpoB B MOANPOrpaMMYy aBTOMATa U KOPPEKTHO PEaIn30BaATh BBIXOAHbIE BO3/1EHCTBUS
U3 aBTOMATA.

Bosznukaet Bonpoc no nyHkTy 4: «Hy, xoTs Obl 31ech TpeOyr0TCS 3HaHUS U YMEHUS
KBaJIM(ULHPOBAHHOTO iporpammucta?» TpeOdyroTcs, HO TOJAbKO ISl CO3AaHUS MAGJI0HA WIH
npuMepa (B KpaiiHeM ciydae, TOTOM MOYKHO HEMHOT'O 10paboTaTh NPAKTUYECKHU TOTOBYIO IPOTrpaMMmy).

A mouemy aBTOp cTaThbU HE MOT czenaTh Bce cam? [la koneuno mor! Ho s ocrancs oaul, a
XBaTaJIO APYrux mnpoodiem (00 0HOM U3 HUX HIDKE). XOTENIOCh PYyTHHHYIO paboTy COPOCHTH Ha KOTo-
HUOY/b, TEM O0JIee YTO BCs MOATOTOBKA ObliIa yXKe MpoBeAeHa (CO3/1aHbl U OIIPOOOBAHBI IPUMEPHbIE
BBI30BbI aBTOMATOB). Jla ¥ MOTOM, Je710 ObLIO HOBOE, HEOOBIUHOE JIs1 BCEX, OCOOEHHO JIJIs1 Ha4aJIbCTBa,
U J1aXKe 1711 aBTOpa METOAMKH, BE/Ib /IO 3TOTO XOTS U ObUT OIBIT IPUMEHEHUs1 aBTOMATOB B LabVIEW, Ho
HE Tak BceoObeMIIrole. XO0TeI0Ch 0Ka3aTh, YTO BRIOPAaH HE MIPOCTO HEKUI METOJ aArOpUTMH3ALUU, HO

53



u 3¢ PpexruBras TEXHOJIOI'US, oxBaThiBaroIasi BCe MPOLECCHl: MPOSKTUPOBAHUE, PEaIN3aLUI0 U
TECTUPOBAHUE.

Jlanee npuBeneH NpuMep NOANPOrpaMM sl pealu3alii aBTOMaTa U €ro BbI30Ba.

Jliig npumepa BbIOpaH OJMH U3 CJIOXKHBIX aBTOMATOB (475X — aBTOMAT yNpaBieHUs NPUBOAAMU
rpynisl 5x, puc. 36, 37) u nomnpoe (4ACHx — o1uH U3 aBTOMAaTOB YIPABJICHUS MUTAHUEM IIPHOOPOB,
puc. 42, 43). Bipouem, MOHO Ob110 BEIGpaTh JIOBOM aBTOMAT — ¢ TOUKH 3pEHHS MPOrPAMMHOL
peanuzaunu BCE ABTOMATDBI UJIEHTHUYHEIL.

7.1. llognporpamma asromara AT5x

[Tonnporpamma, peanusytomiasi 3TOT aBTOMAaT, IPUBEACHA Ha puc. 48.
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Puc. 48. OGbikHOBeHHAas noAmporpamma — BXxosl (1), 00paboTka B TeKCTOBOM BuUE (2) U BBIXOHI (3)
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7.2. llognporpamma asromara ACHXx

OTta noamnporpaMMa UMECT Ty KE CTPYKTYPY, YTO paCCMOTPCHHAA B IPCABLAYIIEM pa3aciic (pI/IC

. 49).
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Puc. 49. Ilognporpamma aBTomata ACHx

7.3. BbI30B nognporpamMm

K coxanenuto, bynkuus Formula Node orpanndeHa o iIep>KKOH JIUITb BEIYUCIUTEIBHBIX U
JOTMYECKUX KOHCTpYKLUi. Hanprumep, HEBO3MOXXKHO 00paIaThCst HEMOCPEACTBEHHO K IN100aIbHBIM
nepeMeHHbIM. [103TOMy BMeCTO HEMOCPEICTBEHHBIX ONepaluii HaJl HEKOTOPHIMU BbIXOJAHBIMU
napaMeTpaMH MPUILIOCh BBECTH “IPU3HAKU BBIIIOJHEHUS Npolenyp Haa HuM . 1o aTum npusHakam
YK€ CTaHAapTHBIMU cpeacTBaMu LabVIEW (GyHKUMOHATBHBIMY 0J0KaMU) IPOU3BOIUTCS
cooTBeTcTBYIOLas onepanus. @ynkuus Formula Node Takxe He IOJIEPKUBACT BBI30B MOANIPOrpaMM U
[03TOMY HEBO3MOKHO “BCTPOMUTH B TEJIO aBTOMAaTa (DYHKLHIO IPOTOKOJINPOBAHUS

Bce, uTo Henp3s caenars ¢ nomouisio GyHkuuu Formula Node, peanusyercs B oAIporpaMme
BbI30Ba aBTOMArTa.

[Toamporpamma BbI30Ba aBTomMara Call AT5x umeer cienyromme “onoku” (puc. 50)

— (¢opMupOBaHUE BXOJIHBIX apaMeTPOB AJis MOANPOrpaMMbl aBTomara (1);
BBI30B IIOJIIPOIPaMMBbI aBTOMaTa (2);

npoueayps! (GopMUpPOBaHMSI 3HAUEHUH BBIXOIHBIX JaHHBIX (TapaMeTpoB) aBTomara (3)
MOAJEP>KKa MPOTOKOIMPOBaHUs paboThl aBTOMaTa (4);

€ClIi He00X0IUMO, TIOJIIEPKKa BBI30BA IUATOTOBOT0 OKHa (5).
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Block
Diagram F il

Puc. 50. Ilognporpamma Bb130Ba aBTomara A75x

Amnanoruydsa no coeit crpykrype (puc. 51) nognporpamma Bei3oBa aBToMata Call ACHx
(Tonmbko 6e3 0J10Ka BhI30BA JUATIOTOBOTO OKHA).

Block
Diagram

Puc. 51. Ilognporpamma Bbi3oBa aBTomara A CHx

KTto-TO craxer: “KTo ke Tak Aenaer — KoJ NporpaMMbl HE BUAECH MOJHOCTBHIO U 3aHUMAET
HECKOJIbKO 3KpaHOB”. OTBET — CTPYKTYpHBIC OJIOKH HE CBS3aHBI MKy 0001 tormdecku. OTaenbHbIe
OJIOKY IPAaKTHYECKH BCET/Ia MOMEIIAIOTCS Ha dKpaHe MoHuTOopa. Co3aaBaiiTe MX MOOAHMHOYKE (0CO00
HIETIETHIIFHBIE MOT'YT CO3/IaTh OT/AEIbHBIE TIOAMIPOTrPaMMBI), a TOTOM coeAnHslTe. Mcronbp3yembie
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BHYTpHU OJIOKOB (Hampumep, npu (GopMUpOBaHUH BXOJHBIX/BBIXOJAHBIX JaHHBIX aBTOMATa) JOIMYECKUE
onepauuy — MPOCTEUIIINE.

A B0OO111e, 3T MUHYCHI I'paUueCcKOro NporpaMMHUpPOBaHUs cieayeT aapecoBats LabVIEW, a He
IpeIaraéMoy TEXHOJIOTHHU IPOrPaMMHUPOBaHUS.

8. OcoGeHHOCTH peau3anyuu JUAJI0ra ¢ OnepaTopom

[TpoGiema 311ech, Kak HU CTPAHHO, TTOPOK/ICHA IIPUMEHAEMOM TEXHOIOTHEH.

“PaboTa” mo0O0ro aBTOMaTa OMUCHIBACTCS CIAEAYIOIEH MOCIeI0BATEIbHOCTHIO — “BBI3BAIN —
IPOBEPHIIN YCIIOBHUE — €CJIN YCIOBHUE BBIIIOJHEHO, IPOU3BENIN HEKOE JIEHCTBUE U MEPEILIH IpU
HEO0OXOIMMOCTH B HOBOE COCTOSTHUE — BBIIUTH (HEB3HMpasi Ha TO, ObUIO YCIOBHE BHITIOJHEHO WJIH HET) .
Jpyrumu cioBaMu, IporpaMmma He 3allMKJIeHa JOTHYeCKH (MOXKHO CKa3aTh — 3TO 3alperiaercs).

A 9TO Takoe qUaNor ¢ onepaTopoM, BepHee — Kak OH peanuzoBan? Jlroboe (B yacTHOCTH,
crangapTHoe B LabVIEW) nuaioroBoe OKHO Kak ObI OCTaHABIUBACT padOTy BBI3BABIICH €TI0
NOANPOrpaMMBbl, OKUJ1ast OTBeTa oneparopa. CienoBaTeabHO, BBI30B OKHA, PEAIM30BAaHHOTO TaKUM
o0pa3oMm, B aBTOMATe HEJOMYCTHM.

BrIxop 31ech 01MH — TMAIoroBoe OKHO JOJHKHO “‘COOTBETCTBOBATH” aBToMary. PaboTa Takoro
okHa B LabVIEW onuchIBaeTCsl aHAIOTHYHO — “BBI3BANM VI, OTKPBUIM Front Panel, eciu oneparop
€1IC HC OTBCTUJI — IPOBEPUIINA, OTBCTHII JIX OIIEPATOP — €CJIKM OTBETHII, Cq)OpMHpOBaHH KO OTBETA U 3aKpbLIIA
Front Panel — Bbinuid (HEB3Upas HA TO, OTBETHII OIIEPATOP WIIH HET) .

Takum 00pa3oM, TEOPETHIECKH Ha SIKPAHE MOXKET OBITh HEOTPAHUYCHHOE KOJIMYECTBO
“Oo’KMJaroMMX " OTBETa orepaTopa IUaIoroBbIX OKOH (B JaHHOM MPOEKTE MAKCUMAIbHO OBLIO JEBSATH
okoH). EcTecTBeHHO, HE0OX0IMMO NMPEAYCMOTPETh CTATUYHOE MJIM aBTOMAaTHUECKOE pa3MEeIlEeHUE UX Ha
JKpaHe, a TaKKe IMHAMUYHOE U3MEHEHUE TEKCTa U KOJIMYECTBA KHOMOK (MCXO/s U3 TEKYIIeH
curyauun). [Ipumeps! npuBeseHsl Ha puc. 52 — 54.

CucTema BaKyymvpoBaHua 10 centAbpA 2005 T, 11.47.24 |

13 2iMa

FPbITh I'PAGNE

=13.360a

[MoaTeepxnan = rpynnu a/2,
IOATEEQANTE P
Nonreepsnan

=12.3xMa

12502 08 J 1000000 l *13.36Ma *13.3¥Ma

I oTen oTKn oTKn I orkn I orkn

Puc. 52. Ilpumep sxpana
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CucTema BaKyyMmupoBaHua

10 canrafipa 2005 r. 12:01:30

—

MoATBEPRAAN

OTKa3 0T MCNDALI0BAHARA

rpynnu b7d, WCNODALIOBAHHE
TEXHOAOIHYECKDID pesepea

<13.3xMa

| 13,3000

=13.3Ma

Texymme coobuyeHmus o cobsimMax

10.09.05 12:00:56 OTKNoueHo nuTaHne npubopa 35.8
10.09.05 12:00:56 OTKntoueHo nuTaHKe npubopa 35.15

10.09.05 12:01:10 Baumanue! Het poctukenna pasnenna 13,300000 MNa e nonoctax ABI arperaToe
3.1...3.4 3a KOHTpONBHOE BpeMs

Puc. 53. IIpumep 3xpana

CucremMa BaKyyMUpOBaHWA

10 ceHtABpA 2005 r. 120340 |

JapepueHHe pacoTH
lMonreepxnan -
rpynne 91

JaABEPUEHME PABOTH
MNoaTeepxaAK L
rpynne 32

Oorancok 1430 M 67 ek

1474.68

JapepueHwe pasoTh
NMonpreepxian b
rpynne 33

Oorancok 1430 M 25 cek

<13.3xMa

I

=13.3xMa
JaBepUEHHE PAGOTH
NMopreepxnan

rpynne 34

Ooranask 1430 M 68wk

| oTkn | otkn |oTkn | oTkn | oTen |oTkn | oTkn

Puc. 54. Ilpumep sxpana




9. TectupoBanue

TectupoBanue, Uiu npoBepka PyHKIMOHATBHOCTH, MOXKAIYH, OIHA U3 CAMBIX “HETIPHUATHBIX C
TICUXOJIOTHYECKOW TOUYKHU 3peHus nporeayp. Camoe HHTEPECHOE, YTO BPOie Obl HUYETO CJI0KHOTO B HEM
HET — cO3/1aBail yciI0BUe U HAOI0ail 3a peaklueil CuCTeMbl YIPaBICHHUS.

Ecnu Ob1 He Heckonbko HO...

TexHosornueckuii npouecc JMHaMU4€EH, I0O3TOMY CUCTEMA YIPABIEHUS J0JKHA CBOEBPEMEHHO
pearupoBaTh Ha OTKJIOHEHUE OT HOPMAJIBHOTO X014 Iporecca. B cBoro odepenp, cucrteMa J0JKHA
cpearupoBaTh HE TOJIBKO CBOEBPEMEHHO, HO U ObICTPO. M TecTupoBaHuE TOIKHO ObITH
COOTBETCTBYIOILIMM, @ UMEHHO — [IPU JTUHAMHYECKH U3MEHSIOIIEeHCs peakiuu 00bEeKTa YIPaBICHUS.

OpHa He CTOJIb OPUTHHAIBHAS MBICIIb — €CJIM €CTh BO3MOXHOCTB CO3/1aTh U PEalu30BaTh
KOPPEKTHYI0 UMHUTALIMIO peaklIui 00BbEKTa yIpaBiICHHs U MOJEIb IPOIECCOB, TO HEOOXOIUMO 3TO
caenats. [IpuyeM UMUTHPOBATH ClIEYET HE TOJIbKO HOPMAJIBHYIO PEAKIIMIO, 3 U BCEBO3MOKHBIE
OTKJIOHEHHS OT HOPMAJIBHOT'O X07a padboTel 000pyaoBanus. [IporpaMMHble UMUTATOPBI PAOOTHI
o0opynoBanus coznatorcs Ha Tex ke npuHiunax SWITCH-TexHoJ10ruu , 4To U yIpaBIsoLe
aBTOMATBHI.

Bce 310 mact B utore 00beKTUBHYIO KapTUHY Ipoliecca YIPaBICHHs MPH YCJI0BHH
NPaBUJIbHOIO NPOTOKOJMPOBAHNS PadoThl NporpamMmal. Mimeercs B BUly Qukcaus Kaxa0ro mara
(3Tama) nporpaMmsl, B YaCTHOCTH, IPUBOJAIIETO K U3MEHEHUIO YIIPABIIAIOLINX BO3ACHCTBHH,
BbI/IaBA€MbIX Ha OOBEKT YIPaBJICHUS. SWITCH-texuosorns" NpeAoCTaBJIAET TAKYI0 BO3MOKHOCTh
0e3 orpannvyennii. ®yHKIHMA NPOTOKOJIUPOBaHUs 0e3 MPodjeM BCTPAaHBAETCH B TeJIO ABTOMATA, a
NPOTOKOJI pad0ThI ABTOMATOB MOKeT HNMeTh NPOU3BOJIbHBII (hopMmar.

B paccmaTtpuBaemMom npoekte ObUT BEIOpaH caMblil MPOCTON KOMITAKTHBIN (hopMar.

[Ipumepsl IPOTOKOJIOB pabOTHl aBTOMATOB MOCje 24-4aCOBOIO UCIBITAHUS KPUOTEHHO-
BaKyyMHOH yCTaHOBKHU IIPUBEEHBI HUXKE.

IIporoxon pabotsl aBToMata ATH72

2005/04/04 15:45:53,097 2 010101000000000001110101000100 000000100000000000000
2005/04/04 15:45:54,524 22 010101000000000001110001000100 000000000001000000001
2005/04/04 15:45:55,190 22 010101000000000001110001000100 000000000000000000000

2005/04/04 15:45:55,242 3 010101000000000001110001000110 000000000000000000001
2005/04/04 15:45:56,672 3 010101000000000001110001000110 000000000000000000000
2005/04/04 15:46:30,069 4 010101100000000001110001000110 000100000000000000100
2005/04/04 15:46:31,505 4 010101000000000001010001000110 000100000000000000000
2005/04/04 15:46:33,522 5 010101000000000001010001000111 000100001000000000000
2005/04/04 15:46:33,668 6 010101000000000001010011000111 000100000000000000001
2005/04/04 15:46:34,505 6 010101000000000001010011000111 000100000000000000000
2005/04/04 15:47:30,521 7 010101100000000001010011000101 001100000000000000001
2005/04/04 15:47:30,699 7 010101000000000001010011000101 001100000000000000000
2005/04/04 15:48:00,057 8 010101100000000001010011000101 001000000000000000000

2005/04/05 12:20:44,080 010100000100000001111011000111 001000010000000000000
2005/04/05 12:20:45,523 10 010100000100000001111001000111 000000000010000000000
2005/04/05 12:20:45,703 11 100110000100000001111000000111 000010000000000000000
2005/04/05 12:20:46,514 12 101010000100000001111000001001 000000000000000000010
2005/04/05 12:20:46,826 12 101010000100000001101000001001 000000000000000000000
2005/04/05 12:21:47,506 13 101010000100000001111000001001 000001000000000000000
2005/04/05 12:21:47,974 99 100110000100000001111000000101 000000000000000000000
2005/04/05 12:21:48,506 99 100110000100000001111000000101 100000000000000000000

Ne)

G — DA — U ~ /
HaTa, BpeEMsL (IIO MC) HOMCp 3HaucHUs BXOOHBIX JAaHHBIX 3HaucHUs NPU3HAKOB BBIIIOJTHCHUA
HOBOI'O npoueayp Hag BBIXOAHBIX JaHHBIMU
COCTOAHUA

IIporoxon pabotsl aBTomata ACVx knanana 22.5 arperara 3.4
2005/04/04 14:04:16,598 0 00000001 00000000000000
2005/04/04 14:04:16,796 1 00000001 00000000000000
2005/04/04 15:49:45,177 101 01110001 00000000001010
2005/04/04 15:49:46,571 103 00011000 00000000000001
2005/04/04 15:49:47,514 105 00000010 00000000000010
2005/04/04 15:49:47,710 2 00000010 00000000000000
2005/04/05 12:19:21,533 102 10110010 00000000000110
2005/04/05 12:19:21,771 104 00010100 00000000000001
2005/04/05 12:19:22,543 106 00000001 00000000000010
2005/04/05 12:19:22,613 1 00000001 00000000000000
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HPUJIOKEHUE. ®parmedT JokyMeHTa “TexHu4Yeckoe 3a]aHue HA
pPa3padoOTKy NPOEKTHOM NOKyMeHTauuu. TpedoBanus Kk pynkuusam ACY”

8. Pe:xnMBbl ynpaB/ieHHs TEXHOJIOTHYECKHM 000py10BaHHEM

VYnpasnenne 000pyAoBaHHEM TP JUCTAHIIMOHHOM pexXuMe ocyniectsisiercs cpeacrsamu ACY. Ipu stom
OTIepaTop UCIOIb3YyeT aBTOMATH3UPOBaHHOE pabouee MecTo (APM), BBINOITHEHHBIH C TPUMEHEHNEM CPEJICTB BBOA-
BBIBOJIa, IPUMEHSIEMBIX 71 IEPCOHATBHBIX KOMIIBIOTEPOB.

JIMCTaHIIMOHHBIN PEXUM YIIPaBJICHUs o0ecrieunBacT paboTy TEXHOJIOTHYECKOTO 000PYIOBAHUS CHCTEMEI
BaKyyMHUpPOBaHHS IIPU BaKyyMHOH OTKauKe KaMepbl KpHOTeHHO-BaKyyMHOM yctaHOBkH (KBY) mo pabGouero nasnenus,
MoJ/Iep’KaHUe ITOTO IABJICHUS BO BPEeMs UCTIBITAHUH, a TaK)Ke HAITOJHEHHUE KaMephl aTMOC(EPHBIM BO3IyXOM.

[Ipu AUCTaHIMOHHOM YIPAaBIEHUH MIPEIyCMaTPUBAIOTCS BA PEXKHUMa!

—  aBTOMAaTHYECKUH;
—  pY4HOIl.

B pexume aBTOMaTHUECKOTO YNIPABIECHHs PEATU3yeTCs 3a1aHHbII TEXHOJIOTHNYECKUHN alTOpUTM IIpoLecca
BaKyyMHPOBaHUS, IOAAEPKaHNs BaKyyMa BO BPeMs HCIIBITAHHUH, a TAK)KEe HAIIOJIHEHHUS KaMepbl aTMOC(EPHBIM
BO3IYXOM.

B pexume pydHOTo TMCTaHIMOHOTO YIIPaBICHUS aBTOMaTHYECKH MTPEIOTBPAIAIOTCS OMIHOOYHbIE AeHCTBUS
orepaTopa M aBTOMAaTHYECKHU BBITIOJIHIIOTCS HEOOXOAMMBIC 3JIeMEeHTapHble AeicTBus. B rienom mro0oii TpeGyemblii
HPOLECC Peann3yeTcs yNpaBsSIONMMU KOMaHAaMHU ONEPaTOpa B COOTBETCTBUU € TEXHOJIOTMYECKON MHCTPYKIUEH
3akazuuKa.

9. HexoTopble NPUMHIHMIIBI peajn3anuu GyHKIUI yIpaBJaeHUus B 0COObIX CUTYAIUsSIX

9.1. Ecrn mapamMetp (HampuMmep, TeMIIepaTypa Win JaBICHHE OXJIAXKIAIOMICH BOJIB), XapaKTePUIYIOIIUH HITH
OTIPE NSO COCTOSTHAE OCHOBHOTO HAacoca, arperaTa, JOCTHT 3HAYCHHS, KOTOPOE BEI3BIBACT MPEAYIIPEIUTCIHHYIO
CUTHAIIM3AINIO, 3alPeIIacTCsl aBTOMAaTHICCKHA (MITH PYIHO#) 3aITycK Hacoca, arperata. [Ipy 3ToM B aBTOMaTHYECKOM
peXuMe BMECTO OCHOBHOTO 3aITyCKaeTcsl pe3epBHEII Hacoc, arperar.

9.2. Ecnu mapameTp (Hampumep, TeMIepaTypa Wid JaBICHUE OXJIKIAIONIEH BOIbI), XapaKTePU3YIOUUH N
OTIpeNIeNAIONINH COCTOSIHHE HAacoca, arperara, JOCTUT 3HA4EeHHUsI, KOTOPOE BBI3BIBACT aBapUilHYIO CUTHATU3AIIHIO,
OCYILECTBIIICTCS AaBTOMAaTHYECKUI OCTaHOB paboTaromero Hacoca, arperaTa. IIpyu 3ToM B aBTOMaTHYECKOM peXHUMe
3aIycKaeTcsl pe3epBHbIil Hacoc, arperar.

9.3. YcroBusAMHU aBTOMATHIECKOTO MCIIOIB30BAHUS TEXHOJIOTHYECKOTO pe3epBa SIBISIOTCS:

—  He3amycCK Hacoca, arperaTa, HeBKIIFOUCHHE HarpeBaTels U T.11. o koManae ACY;

—  OTKIIOYCHHE 110 BHCITHUM IMPUIMHAM HACOCa, arperara, HarpeBaTess U T.I1.

9.4. Ecru BcnoIb30BaHUE TEXHOJIIOTHYECKOTO pe3epBa HE SAMHCTBCHHOE PEIICHHE, HAIIPUMEP, 3aTBOP I10
koMaHzae ACY He OTKpbUICA MOJIHOCTBIO, MOPsIoK AeiicTBuil ACY cienyrouuii:

BLIBOZ[I/ITCH JIMAIIOTOBOE OKHO C TpeMs BapHAaHTAMH JallbHEHIeH paboThI (“HOBTopeHHe KOMaHJbl Ha
OoTKpBITHE”, “PyyHOE MEeXaHH4YECKOe OTKPHITHE 3aTBOpa C MOATBEPKICHHEM (B 3TOM Cllydae Ipolecc
MIPOAOIDKUTCSA 6€3 MCIOIBb30BaHUS TEXHOJIOTHYECKOTo pe3epsa), “‘Vcmonb30BaHHE TEXHOIOTHYECKOTO
pesepsa’”);

—  eCNM B TE€YCHHHU ONPEACICHHOTO BPEMEHH OIlepaTop He BhIOpal BapHaHT, CHCTEMa aBTOMATHYECKU
BBITIONTHSET MOCIIEIHUN BapHUaHT.

9.5. Ecnu ncnosp30BaHNe TEXHOJIOTHYECKOTO pe3epBa He €MHCTBEHHOE PELICHNe, HallpuMep, JaBlICHUE He
JIOCTHUIJIO OTIPEAETICHHOI0 3HaUYeHUs 32 3aJaHHbIN MPOMEXYTOK BpeMeHH, opsaok aeicteuil ACY crneayromuii:

—  BBEIBOJWTCS JHAIOTOBOC OKHO C TpeMs BapuaHTaMH nanbHeimeil pa®oter (“TlpomieHne oXuoaHUS
3HadyeHUs” (TmpenmoiiaracTcs IOBTOPEHHE TNepuona oxwunmaHus), “TIpomoimkeHue paboOTH IpH
IOCTUTHYTOM 3Ha4eHHUn’, “Vcronb30BaHIE TEXHOIOTHYECKOTO pe3epBa’);

—  eCNIM B TCUCHHHU ONPEACICHHOTO BPEMEHH OIEpaTop HE BHIOpaN BapHaHT, CHCTEMa aBTOMATHYCCKH
BEITIOJTHSCT ITOCIICAHAHN BapUaHT.

9.6. Ecniit TeXHOJIOTHUECKUH pe3epB OTCYTCTBYET U IIPH HEBBIITOJHEHUH OINEPAINH MIPEKpaIleHIe
ABTOMATHYECKOTO yIIPaBICHHS HE €AUHCTBEHHOE pelleHue, Hanpumep, 3aTBop 10 mo komanne ACY He oTKpbUICS
MOJTHOCTBIO, OPsIoK AeicTBuit ACY ciemyronuii:

—  BBIBOJUTCS JMAJIOTOBOE OKHO C TpeMs BapHaHTaMH NajbHeimed pabotsl (“IloBTOpeHre KOMaHAbI Ha
OTKpBITHE”, “PydHOE MEXaHWYECKOE OTKPBITUE 3aTBOpa C MOATBEpKAcHUEM (B 3TOM Ciydae MpoIecc
npopokutes), “Ilepexon Ha pydHOH TUCTAHIIMOHHBIN PEXXUM YIIPABICHHS);

—  eCNIM B TCUCHHHU ONPEACICHHOTO BPEMEHH OIEpaTop HE BHIOpal BapHaHT, CHCTEMa aBTOMATHYCCKH
BEITIOJTHSICT ITOCIICAHAHN BapUaHT.

9.7. Eciu TeXHOIIOTHYECKUH pe3epB UCUEPIIaH U MPEeKpaIlcHHEe aBTOMAaTHIECKOTO YIIPaBICHU HE ¢IMHCTBEHHOE
peuienue, nopsaaok nerctuil ACY crnenyromui:
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—  BBIBOJWTCSA JAMAJIOTOBOE OKHO C [BYMsI BapHaHTaMH JaiubHeimeil pabotsl (“ABTOMaTHUYECKOE
3aBepIIcHIe pPa0OTHI CHCTEMBl BakyymupoBaHus’, “Ilepexom Ha pYJYHOW AWCTAHIIMOHHBIA pPEXIM
ynpaBieHus ),

—  €ClIM B TEYCHHWHU OIPEIEICHHOIO BPEMEHM OIIepaTop HE BHIOpAJl BapHaHT, CHCTEMa aBTOMAaTHYECKH
BBITIOTHSCT MOCIICAHUI BapHaHT.

10.Texnogornueckui AJITOPUTM aBTOMATUYECKOI'0 pEKUMa ylipaBJICHUA

10.1. BakyymHast OTKauka KaMephl.

10.1.1. IToaroToBka K OTKauKe KaMepbl U MyCK CUCTEMbI BAKYYMHUPOBAHMUSL.

INocne HaxxaTus BupTyansHoU kHONKH “IloaroroBka k otkauke kamepsl” ACY mpoBepseT rOTOBHOCTb CUCTEMEI
BaKyyMHPOBAHUS K ITYCKY. Y CIIOBHS TOTOBHOCTH:

—  u30upaTens pexxuMa ynpaieHUs “MecTHbI—/{UCTaHIMOHHBINA B TIOJIOKEHUH ““J[MCTaHIIMOHHBINA;
—  BCE NPHUBOIBI OTKIIOUCHBI;
—  3aTBOpPBI, BEHTWIH, KJIaNaHbl 3aKPHITHL.

[Ipu HETOTOBHOCTH OTKPBITHIE 3aTBOPHI U KJIANIAHBI aBTOMATHYECKH 3aKPBIBAIOTCSL.

Jlasee 1o TeKCTy yKa3bIBalOTCS COKpAILCHHBIE HAMMEHOBAHUS U MO3UIMOHHBIE 0003HaYeHHU 000pyJ0BaHUS 110
(yHKIMOHATBHBIM cxemaM 69230-6 u 69230-7.

OmnepaTop B JHaJIOTOBOM OKHE JTOJDKEH IMOATBEPAUTH 3aKPHITOE MOJIOKEHUE BEHTWIA 39.5 U OTKpHITOE
MOJIO’KEHHE BEHTHIICH TTOIa4YM M CIIMBA BOJBI K Hacocam mo3. 7.1...7.3 u 5.1...5.3 (Bentwiu no3. 37.1...37.6 u
36.1...36.6), win OTKa3aThCs OT ITycKa CUCTEMBI BaKyyMUpOBaHUA. 110 MCTEYeHNH OTIpEACTICHHOTO BPEMECHU
ABTOMATHYECKH BBIONPACTCS TOCICIHIN BapHaHT.

[Tpn mosHO# TOTOBHOCTH CHCTEMBI BAKYYMHPOBAHHS K ITyCKY CTAHOBHUTCS JOCTYITHOW BUPTyaJIbHAsI KHOIIKA
“ITyck cucreMbl BakyyMmupoBanus”. [locne Haxxatus kHonku “Ilyck crucTeMbl BaKyyMUpPOBaHUsS ~ ONEpaTOp AOJKEH
MOATBEPIUTH OTKPHITHE BEHTWIIA 1103. 39.5 1motauu BO/IbI B CHCTEMY BOJOCHAOKEHUS WIIM OTKa3aThCsl OT IyCKa CHCTEMBI
BaKyyMupoBaHH. [1o McTedeHnH onpeaesIeHHOTO BpEMEHN aBTOMATHYECKH BEIOMpaeTCst TOCIeIHUI BapHaHT.

10.1.2. PaboTa cucTeMbl BaKyyMUPOBAHHS.

10.1.2.1. OTkauka ¢ UCIOIB30BAHNEM IPYHIIBI 000pynoBaHuA 91 (31eCh U Aajee Mo TEeKCTY YKa3bIBAIOTCA
MPUHATHIE B 3TOM JIOKyMEHTE YCIOBHbIE 0003HAYCHHS TPYTIIT 000PYIOBAHUS U ONIPEAEIIAETCS X COCTaB C YKa3aHHEM
YIPOIEHHBIX HAUMEHOBAHUH M TO3UIIMOHHBIX 0003HaUeHUH 10 (DyHKIIMOHATIBHBIM cxeMaM 69230-6 u 69230-7) — Hacoc
9.1, 3atBop 16.1, knanan 21.4, pyuHoii BeHTUjb 38.1.

I'pynna 92 — nacoc 9.2, 3arBop 16.2, kinanan 21.5, pydHoit BeHTHIb 38.2 — HAXOIUTCS B pe3epBe, NOPSI0K
paboTs! aHanorudeH rpyme 91.

1) OmrepaTop KODKEH MOATBEPIUTH OTKPHITHE PYYHOTO BeHTWI 38.1 moauu BOJIBI MM OTKA3aThCsl OT
ncronp3oBanus rpynmsl 91. 1o ucteueHnn onpenieleHHOro0 BpEMEHH aBTOMaTHIECKH BEIOMpAeTCsl OCIEAHUH BapHaHT.
[Ipu oTka3e oT KcnoIbp30BaHUs 000PYJOBaHMS IPYMITEl 91 MPOU3BOAUTCS ITyCK IpyIIBI 92.

2) IIpu HOpMaJBHBIX 3HAUEHUSIX TEMIIEPATyphl U JaBICHUS OXJIaKIaronieil Boabl Bkitoyaercs Hacoc 9.1. Ilpu
HEHOPMAJIbHBIX 3HAUCHUSIX TEMIIEPATyPHI M JaBJICHUS OXJIaKIAIOIIeH BOABI WIIM HEBKIIOUEHHH Hacoca 9.1 mpousBoauTcs
MyCK Ipymiisl 92 u 3aBepuieHne padoThl Tpyms! 91.

3) Ecnu o uctedeHnr BpeMeHH KOHTPOJIS TOCTIKEHUS NaBJIeHus nepex HacocoM 9.1 (matumk 27.1) naBneHue
6ompme 1,33*10* ITa, onepaTop 10KeH BHIOPATh OMH U3 TPEX BAPHAHTOB AabHEHIICH paGOTHI:

—  IPOATHUTH OKUJAHUC 3HAYCHHUS;

—  TIPOAOJDKHTH PabOTY NPH AOCTUTHYTOM 3HAYECHUM;

—  OTKa3aThCsl OT MCIIOIB30BaHMA Ipynmbl 91, mpyu 3TOM NPOU3BOAMTCS ITyCK TPyNIbl 92 M 3aBeplicHHe
paboTe! rpymmel 91.

[To mcTeueHny oNpeIeIeHHOT0 BpEMEHH aBTOMAaTHUECKH BBIOMpaeTcs MOCIICAHUH BapHUaHT.

4) Ipu pocTmwxeHnuy naBieHUs nepen HacocoM 9.1 (maTamk 27.1) 1,33"‘104 [Ta otkpriBaeTcs 3aTBop 16.1.

[Tpn HeHopManbHOI paboTe 3aTBOpa 16.1 Ha OTKPHITHE OMEPATOP JOJDKEH BHIOPATH OMH U3 TPEX BAPHAHTOB
JanpHeimei paboTer:

—  IIOBTOPUTH KOMaHIy Ha OTKPHITHE;

—  MOATBEPAMTH PYYHOE MEXaHMUYECKOE OTKPBITHE 3aTBOPA U MPOJOIIKHUTH

—  pabory;

—  OTKa3aTbCsA OT HMCIMOJB30BaHMA TPyHNbBl 91, mpu 3TOM MPOU3BOIUTCA IyCK Ipynmsl 92 u 3aBeplieHne
paboTe! rpymmsl 91.

I[To mcTeueHny oNpeIeIeHHOT0 BpEMEHH aBTOMAaTHUECKH BBIOMpaeTcs MOCIIeIHUI BapHUaHT.

10.1.2.2. Ecii 1o UCTEYCHUH BPEMEHHU KOHTPOIIS TOCTHKCHUS NaBiIeHUs B Koyurektope Jy250 (martumk 27.5)
naenenue Gobiue 1,33%10* ITa, onepatop 107KeH BLIGPATh OJMH M3 TPEX BAPHAHTOB AaNbHElmeil paGoThI:

—  TIPOAJIMTH OXKHAAHHE 3HAYCHUS;

—  TIPOAOJDKHTH PabOTY NMPH AOCTUTHYTOM 3HAYECHUH;

—  OTKa3aTbCsA OT HCIMOJIB30BaHMA TPyHNBI 91, mpu 3TOM MPOM3BOIUTCA IyCK Ipynmsl 92 u 3aBeplieHne
paboTs! rpymmsl 91.

[To ncTeueHny OIpeIeIEHHOTO BpPEMEHH aBTOMAaTHYECKU BEIOMPAETCS TIOCICAHUN BapUaHT.

10.1.2.3. Tlpu gocTrxeHnn aaBieHus B komiektope JAy250 (natunk 27.5) 1,33%10*TTa oTkpbIBatoTCs 3aTBOPBI
11.1,11.2, 14.1...14.3. IIpu HeHOpMaTBbHOI paboTe mpuBo0B 3aTBopoB 11.1, 11.2, 14.1...14.3 Ha OTKpBITHE OIIEPATOP
JIOJDKEH BBIOpATh OJIMH U3 TPEX BApHAHTOB JasbHEIeil paboThr:
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— THOBTOPHUTb KOMAaHAY Ha OTKPBLITHEC,
— HOATBCPAUTH PYHYHOC MEXAHNYCCKOC OTKPBITHUEC 3aTBOPA U IMTPOJOJIKUTH pa60Ty;

— TpepBaTh pabOTy CHCTEMBI BAKyyMHPOBAHUS B aBTOMATHIECKOM PEXUME.
o mcTeueHny onpeIeIeHHOI0 BpEeMEHH aBTOMAaTHUECKH BBIOMpaeTcst mocieAnui Bapuant. [Ipu Be16ope
TIOCJIC/THETO BapHaHTa OIepaTop AOJDKEH BEIOpATh OJMH U3 JIBYX BApHAHTOB AalbHeHmel paboThl:

— aBTOMaTHYECKOeE 3aBEepIICHHE PAOOTHI CUCTEMbI BAKYyMHUPOBAHHUS;

—  aBTOMaTMYECKHUU NEpPEXOJ Ha PyYHOH NUCTAaHLIUMOHHBIN PEXUM YIPaBJICHUS.
[To ncTeueHny OIpeIeIeHHOTO BpEeMEHH aBTOMAaTHYECKH BEIOMPAETCS TIOCICAHUN BapUaHT.
10.1.2.4. Eciiu o UCTeYEeHUN BPEMEHH KOHTPOJIS TOCTIDKEHUS AaByieHus B kosuiekrope y400 (matauk 27.4)
naBnenne Gonsie 1,33*10* ITa, omepaTop 107KeH BBIOPATh OMH U3 TPEX BAPHAHTOB JANbHEHIICH PaGOTHL:

— HOPpOMJIUTH OKUAAHUC 3HAYCHUS,
— HPOAOJDKHUTH pa60Ty Inpu I0OCTUTHYTOM 3HAYUCHUU,

— OTKa3aThCsl OT HCIMOJIB30BaHUS Tpynmsl 91, mpu 3TOM NPOM3BOAWUTCS IyCK TPpyNmsl 92 W 3aBeplueHue
paboTs! rpymmet 91.
ITo mcTeueHny ONpeIeIEeHHOT0 BpEMEHH aBTOMAaTHUECKH BBIOMpaeTCs MOCIIeIHUH BapHaHT.
10.1.2.5. TIpu KOCTHKEHNH AaBIeHus B Komiektope Jy400 (marauk 27.4) 1,33*10*TIa otkpeiBaercs 3atBop 10.
[Ipn HeHOpMaBEHOI paboTe 3aTBopa 10 Ha OTKPBITHE ONEPATOP JOJDKECH BHIOPATH OMH U3 TPEX BAPHAHTOB JallbHEHIICH
paboTHL:

—  TIOBTOPHUTH KOMaHIY Ha OTKPBITHE;
— TOATBEPAUTH PyYHOE MEXaHMYECKOE OTKPBITHE 3aTBOpPA U MPOJOIDKHUTE PaboTy;

— TpepBaTh pabOTy CHCTEMBI BAKyyMHPOBAHUS B aBTOMATHIECKOM PEXHME.
[To ncTeueHny oIpeesIeHHOTO BpeMEHH aBTOMAaTHYECKHU BEIOMpAeTCs ToCIe AN BapuaHT. [1pu BeIGOpe
MIOCTIETHETO BapHaHTa OTepaTop JOKEH BEIOpaTh OJMH U3 ABYX BapHAHTOB JalbHee paboThL:

— AaBTOMATHYCCKOC 3aBCPHICHUC pa6OTLI CHUCTCMbI BAKYYMUPOBAHUA;

—  aBTOMAaTWYECKHH Iepexoi Ha PyYHOH TUCTaHIMOHHBIM PEXKUM YIpaBlICHUS.
[To mcTeueHny oNpeIeNIeHHOT0 BpEMEHH aBTOMAaTHUECKH BBIOMpaeTCs MOCIIeIHUI BapHUaHT.
10.1.2.6. Eciiu 1o ucTeueHun BpeMEHH KOHTPOJISI TOCTHXKEHUS 1aBJICHUSI B KaMepe
(matumk 27.3) maBnenue Gombire 1,33*10* ITa onepatop J0/WKeH BHIOGPATH OJHMH U3 TPEX BAPHAHTOB JajibHeime paboThI:

— IPOJUIMTH O’KHMJAHUE 3HAUYCHUS;
—  TPONOIDKUTH pabOTy MPHU TOCTUTHYTOM 3HAYCHUU;

— OTKa3aThCsl OT HCIMOJIB30BaHUS Tpynmsl 91, mpu 3TOM NPOM3BOAWUTCS IyCK TPyNIbsl 92 W 3aBeplieHue
paboTsI rpymmsl 91.
[To ncTeueHny OIpeeIeHHOI0 BpEeMEHH aBTOMAaTHYECKH BEIOMPAETCS TIOCIESAHNUN BapUaHT.
10.1.2.7. Tlpu noctkernnn nasiaeHus B kamepe 1,33*10* ITa (matumk 27.3) omepaTop H0/KeH MOATBEPIUTE
3aJIMBKY a30THOH JIOBYIIKH XHUIKHM a30TOM WM TIpepBaTh pab0Ty CHCTEMbI BAKyyMHPOBAaHHUS B aBTOMATHUECKOM
pexxume. [1o ncredeHny onpeeIeHHOro0 BpeMEHH aBTOMaTHIYeCKH BEIOMpaeTcst mocneanuii Bapuant. [Ipu Beroope
TMIOCJIC/THETO BapHaHTa ONepaTop AOJDKEH BEIOpATh OJMH U3 IBYX BApHAHTOB AalbHeHel paboThl:

— aBTOMaTHYECKOE 3aBEepIICHHE PaOOTHI CUCTEMbI BAKYyMHUPOBAHHUS;

—  aBTOMaTMYECKHU NEPEXOJ Ha PyYHOH NUCTAaHUUOHHBIN PEXUM YIPaBJICHUS.

[To ncTeueHny OIpeeIeHHOTO BpEeMEHH aBTOMAaTHYECKH BEIOMPAETCS TIOCICAHUN BapUaHT.

10.1.2.8. OTkadka ¢ HCIIOJIb30BaHUEM Ipynmbl 00opymoBanus a7l — arperat 7.1, Bentwns 23.1, knanan 21.1,
pyusbie BeHTHnu 37.1, 37.4 —u rpynmsl a72 — arperat 7.2, BeHTHIb 23.2, knanas 21.2, pyunsie BenTunu 37.2, 37.5.

I'pynmer a71 u a72 HaunHAIOT paboOTy OJHOBPEMEHHO, MOPSAIOK PabOThI IPYMITEI a72 aHATOTUYECH HOPSAKY
paboTs! rpynmet a7l.

I'pynna a73 — arperar 7.3, Bentuib 23.5, knanad 21.3, pyunsie BeHTHIn 37.3, 37.6 — HAX0IUTCS B pe3epBe,
MOPSJOK paOOTHl aHAJIOTHYEH rpymmne a7l.

1) Ilpn HOpMaNBHBIX 3HAYCHUSAX TEMIIEPATYPhl U IABJICHUS OXJIaXKAaroleil Bob! BKmodaercs arperar 7.1. I[Ipn
HEHOPMAJIbHBIX 3HAUCHUSAX TEMITCpaTyphl M AaBICHUS OXJIaXJarollel BOAbI MIIM HEBKIIIOUSHNH arperarta 7.1,
MIPOM3BOUTCA ITyCK IPYMITEI a73.

2) Ecnu o ncteueHnH BpeMeHU KOHTPOJIS JOCTHKCHHUS AaBJeHHs nepex arperatoM 7.1 (matuuk 35.12)
nasyienue 6ompmre 13,3 [la, onepaTop J0DKeH BHIOpPATh OJUH U3 TPEX BapHaHTOB AaJbHEHIIEH paOOTHI:

— IPOJUIMTH O’KMJAHUC 3HAUYCHUS;
—  TPOXOIDKUTH pabOTy MPHU TOCTUTHYTOM 3HAYCHUU;

— OTKa3aThCsl OT WCIHOJIB30BAHUS TPYHIBI a71, IPH 3TOM MPOU3ZBOAMTCS IMYCK T'PYHIBI a73 U 3aBepIleHHE
paboTsI rpynmsl a71.
Mo mcTeueHny ONpeIeNIeHHOT0 BpEMEHH aBTOMAaTHUECKH BBIOMpaeTcs MOCIIeIHUH BapHUaHT.
3) Ilpu noctmxeHun naBieHus repen arperatom 7.1 (marumk 35.12) 13,3 I[Na momaeTcs HanpspKEHUE HA KaTYIIKY
BeHTIIIA 23.1. OnepaTop K0/DKEH BBHIOPATh OJMH M3 IBYX BapHAHTOB AalbHeHIIel paboTh:

— TOATBEPAUTH PyYHOE OTKPHITHE BeHTHI 23.1;
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— OTKa3aThCid OT WCIOJIb30BAHUS TPYyNINbl a7l, IpH 3TOM NPOW3BOIUTCS ITyCK TPYNIBI a73 M 3aBeplIeHHE
paboTsI rpynmsl a71.
[To ncTeueHny OIpeIeIeHHOTO BpEeMEHH aBTOMAaTHYECKH BEIOMPAETCS TIOCICAHUN BapUaHT.
10.1.2.9. 3aBepmienne paboTs! rpynms 91.
Iopsmok 3aBepiieHns paboTHI TpyMIisl 92 aHanorudex rpymme 91.
1) 3akpeiBaetcs 3aTBop 16.1. [Ipu HeHOpManbHOH paboTe 3aTBopa 16.1 Ha 3aKpBITHE ONIEpaToOp NOJDKEH BHIOpATh
OJIVH M3 IBYX BapHaHTOB JaJbHeHIIeH paOoThI:

— TIOBTOPHUTH KOMAaHIY Ha 3aKPBITUC,

— TOINTBEPIUTH pYYHOC MEXaHMYECKOE 3aKphITHE 3aTBOpa W MPOAODKUTH padbory. [lo wucredeHun
OTIPENIeNIEHHOT'0 BPEMEHH OIlepanys CYUTACTCS BBHIIOJIHEHHOM, IPU 9TOM Ha 3KpaH BBIJAeTCs COOOIIECHHE O
HETIOATBEPKICHUH ONIEPAIIHH.

[To ncTeueHny OIpeIeIEHHOTO BpEeMEHH aBTOMAaTHYECKH BEIOMPAETCS TIOCICAHUN BapUaHT.

2) Breikmouaercs Hacoc 9.1.

3) Oneparop JOMKEH MOATBEPAUTD 3aKPBITHE PYYHOTO BEHTHIIS Toauu BobI 38.1. [To ucredenunn
OTIpEIETICHHOTO BPEMEHH OTepalysl CYUTACTCS BBITOJHEHHOH, IPU 3TOM Ha SKpaH BBIAACTCS COOOILICHUE O
HETIOITBEP>KACHUHN OTepanny.

4) Ecmu 3akpeiT 3aTBOp 16.1 1 Hacoc 9.1 BRIKITIOUEH, OTKpHIBacTCs KiamnaH 21.4 u yepe3 onHy MUHYTY
3aKpbIBACTCA.

10.1.2.10. Ecnu o micTe4eHUN BpEMEHU KOHTPOJIS JOCTIDKCHHS JaBleHHs B Kamepe (matauku 35.15, 35.16)
nasyieHue 6ompre 133 la, onepaTop 1omKeH BEIOpATh OAWH U3 TPEX BAPHAHTOB JanbHeilmeil paboTsr:

— IPOJUIMTH O’KMJAHUC 3HAUYCHUS;
—  TPOXOIDKHUTH pabOTy MPHU TOCTUTHYTOM 3HAYCHUU;

— OTKa3aThCsl OT WCHOJB30BAHUS TPYHNBI a71, MPH 3TOM MPOU3ZBOAMTCS IYCK TPYHIBI a73 U 3aBepIlICHHE
paboTsI rpynmsl a71.

[To ncTeueHny OIpeIeIeHHOI0 BpEeMEHH aBTOMAaTHYECKH BEIOMPAETCS TIOCIEAHUN BapUaHT.

10.1.2.11. IIpu nocTikeHnH AaBiIeHUA B Kamepe (matuuku 35.15, 35.16) 133 [1a mpousBoauTcs OTKa4Ka ¢
MCIOJb30BaHueM Irpymmsl 51 — Hacoc 5.1, 3aTBop 11.3, pyunsie Bentunu 36.1, 36.4 — u rpynnsl 52 — Hacoc 5.2, 3aTBOp
11.4, pyunsle BenTunu 36.2, 36.5.

I'pymmer 51 u 52 HaumHAIOT PabOTy OTHOBPEMEHHO, TIOPSIIOK paOOTHI TPYIIEI 52 aHATIOTHYCH MOPSIKY PabOTHI
rpynnsl S1.

I'pymma 53 — Hacoc 5.3, 3aTBop 11.5, pyunsie BerTmm 36.3, 36.6 — HAXOAUTCS B pe3epBe, MOPSIOK PadOThI
aHanoruyes rpymnrmue 51.

1) IIpu HOpMaBHBIX 3HAUCHUSIX TEMIIEPATyPHI M JaBICHUS OXJIaKIaronieil Boabl BKitoyaercs Hacoc 5.1. IIpu
HEHOPMAaJbHBIX 3HAUCHUIX TEMIIEPATyPHI M JaBJICHUS OXJIaKIAI0NIeil BOABI MM HEBKIIOUEHUH Hacoca 5.1,
MPOM3BOIUTCA MyCK IPYyMITBI 53.

2) Ecnu o ncteueHnH BpeMEHH KOHTPOJIS JOCTHKECHHUS AaBJIeHHs nepex HacocoM 5.1 (matuuk 35.9) naBienue
Gombme 9,3*107" ITa, onepatop JOImKeH BHIOPATH OJHMH U3 TPEX BAPHAHTOB JasbHEiIIei paGoTHI:

— HOPpOMJIUTH OKUAAHUC 3HAYCHUS,
— HPOAOJDKHUTH pa60Ty Inpu I0OCTUTHYTOM 3HAYUCHUU,

— OTKa3aThCsl OT HCIOJIB30BaHHS TPYNIbl 51, MpH 3TOM NPOM3BOAWUTCS IYyCK TPYNIBl 53 W 3aBepIleHHUE
paboTsl Tpymmel S1.
ITo mcTeueHny ONpeIeNIeHHOT0 BpEMEHH aBTOMAaTHUECKH BBIOMpaeTcs MOCIICIHUH BapHaHT.
3) TIpu JOCTHKEHHH AaBIeHHs epe HacocoM 5.1 (marumk 35.9) 9,3*107 IMa, otkpeiBaercs 3atBop 11.3. Ipu
HEHOpMaJIbHOW pabote 3aTBopa 11.3 Ha OTKPHITHE ONEPaTOp AOJDKEH BBHIOPATh OJMH M3 TPEX BApUAHTOB AabHEHIIeH
paboTHL:

—  TIOBTOPHUTH KOMaHIY Ha OTKPBITHE;
— TOATBEPAUTH PyYHOE MEXaHMYECKOE OTKPBITHE 3aTBOpA U MPOJOIDKHUTE PaboTy;

— TpepBaTh pabOTy CHCTEMBI BAKyyMHPOBAHUS B aBTOMATHIECKOM PEXHME.
[To ncTeueHny oIpeesIeHHOTO BpeMEHH aBTOMAaTHYECKHU BEIOMpAeTCs ToCIe AN BapuaHT. [1pu BeIGOpe
MOCTIETHETO BapHaHTa OTepaTop JOKEH BEIOpAaTh OJUH U3 ABYX BapHAHTOB JalbHee paboThL:

— AaBTOMATHYCCKOC 3aBCPHICHUC pa6OTLI CHUCTCMbI BAKYYMUPOBAHUA;

—  aBTOMAaTWYECKHH Iepexoi Ha PyYHOH TUCTaHIMOHHBIM PEXKUM YIpaBlICHUS.
[To mcTeueHny oNpeIeNIeHHOT0 BpEMEHH aBTOMAaTHUECKH BBIOMpaeTcs MOCIIeIHUH BapHUaHT.
10.1.2.12. 3axpeiBaercs 3atBop 11.1. [Ipn HeHOpMansHOI paboTe 3aTBOpa 11.1 Ha 3aKpHITHE OMEPATOP JNOIKEH
BBIOPATh OJIMH U3 TPEX BapHaHTOB JajbHEHIIeH paboThI:

— TOBTOPUTH KOMaHIy Ha 3aKpPHITHUE;
— TOATBEPIUTH PyYHOE MEXaHMUECKOE 3aKPhITHE 3aTBOPA U MPOJOIHKUTE PaboTYy;

— TpepBaTh pabOTy CHCTEMBI BAKyyMHPOBAHUS B aBTOMATHIECKOM PEXHME.
[To ncTeueHny omnpenesIeHHOTO BpeMEHH aBTOMAaTHYECKH BEIOMpAeTCs ocie AN BapuaHT. [1pu BeIGOpe
MOCJIETHETO BapHaHTa OTepaTop JOJKEH BEIOpaTh OJUH U3 ABYX BapHAHTOB JalbHee paboThL:

— ABTOMATHYCCKOC 3aBCPHICHUC pa6OTLI CHUCTCMbI BAKYYMUPOBAHUA;
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—  aBTOMAaTWYECKHH Iepexoi Ha PyYHOH ITUCTaHIMOHHBIM PEXXHUM YIpaBlICHUS.

[To ncTeueHny OIpeeIeHHOTO BpEeMEHH aBTOMAaTHYECKH BEIOMPAETCS TIOCICAHUN BapUaHT.

10.1.2.13. OTkayka ¢ UCTIOJIb30BaHHEM JICKTPOAYTOBBIX BaKyyMHBIX arperatoB DJIBA-900/25000 mo3.3.1
(BeImpAMuTens arperarta 3.1, HarpeBatens arperarta 3.1, 3atBop 11.7, kimaman 22.2, noBymka arperata 3.1), mos. 3.2
(BRIpAMUTENH arperarta 3.2, HarpeBaTelss arperara 3.2, 3atBop 11.8, kimaman 22.3, noBymika arperara 3.2) u no3. 3.3
(BeIpsIMUTEIH arperarta 3.3, HarpeBaTenp arperara 3.3, 3atBop 11.9, knaman 22.4, noBymika arperara 3.3).

Arperarts 3.1, 3.2 u 3.3 HaunHAIOT pabOTy OAHOBPEMEHHO, MMOPSAIOK PadOTHI arperaToB 3.2 u 3.3 aHaNOTHYeH
MOpsAKY paboThl arperara 3.1.

Arperar 3.4 (BeImpsiMuTels arperata 3.4, HarpeBarens arperata 3.4, 3arsop 11.10, xnanan 22.5, noByIika
arperara 3.4) HaxoauTCs B pe3epBe, NOPSIOK pabOThI aHAIOTHYEH arperary 3.1.

Jlist obecrieuenue padoter arperaroB 3[ABA-900/25000 ucnons3yercs rpymma b73 — arperar 7.3, BeHTHIb 23 .4,
pyuHOit BeHTIIIb 33.2, xianan 21.3. I'pynmna b72 — arperat 7.2, BenTwiis 23.3, py4Hoii BeHTHIb 33.1, kimaman 21.2 —
HaXOJIUTCS B pe3epBe, MOPAIOK pabOTh aHAJIOTHYEH rpymie b73.

1) Ecnu naBnenue B mosioctsix arperaroB 3.1...3.4 (matauku 35.5...35.8) 6ombie 6.6511a, To ocyiiecTBiseTcs
OTKauKa mosocteit arperatos 3.1...3.4 ¢ ucnonp3zoBanuem rpymisl b73 (rpymnmna b72 B pesepse).

[Ipu HOpMaNTBHBIX 3HAUEHUSAX TEMIIEPATypHl U aBJICHUS OXJIaXIaronieil Boabl BKmoyaercs arperat 7.3. [Ipu
HEHOPMAJIbHBIX 3HAUCHISIX TEMIIEPATyPHI M JaBJICHHUS OXJIaXKAAI0NIe BOIBI IM HEBKIIOUEHHH arperaTa 7.3,
TPOU3BOUTCS ITYCK TPYIIIBI b72.

Omneparop JOIDKEH ITOATBEPANTH CHATHE OJIOKMPOBOK ¢ 3aTtBopoB 11.7...11.10 u krananos 22.2...22.5 unn
npepBaTh PaboOTy CUCTEMBI BAKYYMHPOBAHHS B aBTOMaTHYECKOM pekuMe. [1o ncreueHnn onpeesieHHOro BpeMeH!
ABTOMATHYECKH BBIOMpAETCS MOcaeIHUH BapraHT. [Ipyu BEIOOpE IOCIeIHero BapHaHTa OlepaTop J0JDKEH BBIOpATh OJMH
U3 JIByX BapHaHTOB HaJbHEHeH paboThL:

— AaBTOMATHYCCKOC 3aBCPHICHUC pa6OTLI CHUCTCMbI BAKYYMUPOBAHUA;

—  aBTOMaTMYECKHU NEPEXOJ Ha PyYHOH NUCTAaHUUOHHBIN PEXUM YIPaBJICHUS.
[To ncTeueHny OIpeIeIEHHOTO BpEeMEHH aBTOMAaTHYECKH BEIOMPAETCS TIOCICAHUN BapUaHT.
OtkpriBatoTes 3aTBopsl 11.7...11.10 u knanansr 22.2...22.5. [Ipu HeHOpMankHOH paboTe Ha OTKPBITHE JIFOO0TO
U3 3aTBOPOB WJIH KJIAIIaHOB, OTIEPATOP JOJDKEH BBIOPATh OJMH M3 TPEX BapHAHTOB JAJIbHEHIIEH paboThI:

— TIOBTOPHUTH KOMAaHIY Ha OTKPBITHEC,
— HOATBCPAUTH PYHYHOC MEXAHNYCCKOC OTKPBITHUEC 3aTBOPA (KJ'IaHaHa) U MPOJAOJIKUTD pa60Ty;

— TpepBaTh pabOTy CHCTEMBI BAKYyMHUPOBAHUs B aBTOMAaTHYECKOM PEXHME.
o mcTeueHny onpeIeIeHHOT0 BpEeMEHH aBTOMAaTHUECKH BBIOMpaeTcst mocieanui BapuanTt. [Ipu Be16ope
MIOCJIC/THETO BapHaHTa OTepaTop AOJDKEH BEIOpaTh OJMH U3 JIBYX BApHAHTOB AalbHeHel paboThl:

— ABTOMATHYCCKOC 3aBCPHICHUC pa6OTLI CHUCTCMbI BAKYYMUPOBAHUA;

—  aBTOMaTMYECKHU NEPEXOJ Ha PyYHOH NUCTAaHUMOHHBIN PEXUM YIPaBJICHUS.

[To ncTeueHny OIpeeIeHHOTO BpEeMEHH aBTOMAaTHYECKH BEIOMPAETCS TIOCICAHUN BapUaHT.

OnepaTop JOKEH MOATBEPAUT OTKPBITHE PyYHOrO BEHTHUA 33.2 MM OTKA3aThCs OT UCMOJIb30BAHUS TPYIIIBI
b73, mpu 3TOM MPOU3BOAUTCS ITyCK TPYIIEI b72 U 3aBepmieHre paboThl rpymmsl b73. [o ueTedeHNn onpeneeHHOro
BPEMEHH aBTOMATHYECKH BHIOMpPACTCS MOCIICTHUI BapHAHT.

Ecnu o ucreueHny BpeMeHH KOHTPOJIISI IOCTHIKEHHS AaBICHUS B TOJIOCTsX arperatoB 3.1...3.4 (matunkn
35.5...35.8) naenenue Gomnsie 1,33%10* ITa, onepatop 107KeH BHIOPATh OMH U3 TPEX BAPHAHTOB AaNbHEHIIEH paGoThI:

— IPOJUIMTH O’KMJAHUC 3HAUYCHUS;
—  TPOXOIDKUTH pabOTy MPHU TOCTUTHYTOM 3HAYCHUU;

— OTKa3aThCi OT HCIIOJIB30BaHMs TPyHmbl b73, mpu 3TOM HPOW3BOIUTCS IYCK rpymmsl b72 U 3aBeplieHHe
paboTsl rpymnmsl b73.

[To ncTeueHny OIpeIeIeHHOT0 BpEMEHH aBTOMAaTHYECKH BEIOMPAETCS TIOCICAHUN BapUaHT.

TIpH JOCTIDKCHIH IaBJICHHS B TONOCTAX arperatos 3.1...3.4 (maruuxu 35.5...35.8) 1,33*10" ITa noxaercs
HaNpsDKeHUE Ha KaTyIKy BeHTH I 23.4. OnepaTop JODKEH MOATBEPAUTh PYYHOE OTKPBITHE BEHTIIIA 23.4 min
OTKa3aThCs OT UCTIOIB30BAHMS IPYNIIBI b73, IPH 3TOM NPOU3BOIUTCS ITyCK IPYNIBI b72 U 3aBeplIeHIe PaOOThI TPYIIIIHI
b73. 1o ncreyeHNH ONpEAEICHHOTO BPEMEHN aBTOMATHYECKN BEIOMPAETCS ITOCIIEHUI BapHaHT.

[Ipu noaTBepKACHUH OTKPBITUS BEHTHIIA 23.4 oneparop J0/HKEH MOATBEPAUTD 3aKPhITHE PYYHOTO BeHTHIIsA 33.2.
o ucreueHnyn onpeeICHHOTO BPEMEHH OIIEpallysi CIUTACTCS BHIIIOIHEHHOMN, TP 3TOM Ha 3KpaH BBIAAETCS COOOIIEHUE O
HETIOATBEP>KACHUH OTeparny.

Ecnu no ucreyeHny BpeMeHn KOHTPOJIIS JOCTHIKEHHS AaBICHUS B TOJIOCTsX arperatoB 3.1...3.4 (maTunkn
35.5...35.8) naBnenue Goubiie 6,65 I1a, oneparop JOMKEH BEIOpATh OJUH U3 TPEX BApUAHTOB JaIbHEHIEH paOoThI:

—  TPOAJINTH O’KU/IAHHUE 3HAYCHUS;
— TPOAOJDKUTH PabOTy MPU JOCTUTHYTOM 3HAUEHHH;
— OTKa3aThCs OT MCIOJB30BaHMA rpynnsl b73, mpu 3ToM NMpoM3BOAMTCSA MyCK Ipynmsl b72 u 3aBeplueHue
paboTsl rpymnmsl b73.
o ucreueHnH ONpEIEICHHOIO BpEMEHH aBTOMATHUECKH BBIOMpAETCs MOCIEIHUH BapUAHT.
[Ipu nocTwxkeHuwn naBieHus B mojocTsax arperatoB 3.1...3.4 (matunku 35.5...35.8) 6,65 Ila 3akpeiBaroTcst
3atBopsl 11.7...11.10 u xianans: 22.2...22.5. [Ipu HeHOpMaAIIEHOU pabOTe HA 3aKPHITHE JIFOOOTO U3 3aTBOPOB HIIH
KJIalaHoB, OTIEPATOP AOJKEH BHIOPATh OJUH U3 TPEX BAPUAHTOB AajbHeHIel paboThl:

64



— TOBTOPHUTb KOMAaHAY Ha 3aKPBITUC,
— HOOATBCPAUTH PYHYHOC MEXAHNYCCKOC 3aKPBITHUC 3aTBOpa (KnanaHa) " NIPOAOJIKUTH pa60Ty;

— TpepBaTh pabOTy CHCTEMBI BAKyyMHPOBAHUS B aBTOMATHIECKOM PEXUME.
o mcTeueHny onpeIeIeHHOI0 BpEeMEHH aBTOMAaTHUECKH BBIOMpaeTcst mocieAnui Bapuant. [Ipu Be16ope
TIOCJIC/THETO BapHaHTa OIepaTop AOJDKEH BEIOpATh OJMH U3 JIBYX BApHAHTOB AalbHeHmel paboThl:

— aBTOMaTHYECKOeE 3aBEepIICHHE PAOOTHI CUCTEMbI BAKYyMHUPOBAHHUS;

—  aBTOMaTMYECKHUU NEpPEXOJ Ha PyYHOH NUCTAaHLIUMOHHBIN PEXUM YIPaBJICHUS.
[To ncTeueHny OIpeIeIeHHOTO BpEeMEHH aBTOMAaTHYECKH BEIOMPAETCS TIOCICAHUN BapUaHT.
Orneparop 0KEeH MOATBEPAUTH YCTAHOBKY OJIOKMpOBOK 3aTBOopoB 11.7...11.10 u xnamanoB 22.2...22.5 win
pepBaTh paboTy CUCTEMBI BAKYYMHPOBAHHS B aBTOMaTHYECKOM pexuMe. [Ipu Beibope mociieiHero BapuaHTa oneparop
JIOJDKEH BBHIOpATh OJIMH M3 IBYX BApHAHTOB JaslbHEiIeil paboThI:

—  aBTOMaTHYECKOE 3aBepIICHHE PaOOTHI CUCTEMbI BAKYyMHUPOBAHHUS;

—  aBTOMATHYCCKHH MEpeX0] Ha pyYHOH TUCTAHIIMOHHBINA PEXKUM YIIPABICHHUS.

[To ucTeueHnN ONpPEIeNICHHOTO BpEMEHH aBTOMAaTHUECKH BBIOMPAETCS MOCIIEIHUI BApUAHT.

2) Ecnu naBnenwue B mosiocTsix arperatos 3.1...3.4 (matuauku 35.5...35.8) mensbine mubo paBHo 6.65 Ila,
paspemraercs 3amyck arperatos 3.1...3.4.

Arperatsl 3.1, 3.2 1 3.3 HaunHAIOT pabOTy OAHOBPEMEHHO, TIOPSAIOK paboThI arperatoB 3.2 u 3.3 aHaNOrHYeH
nopsiAKy paboTsl arperara 3.1.

Arperat 3.4 HaxoaUTCA B pe3epBe, MOPSAA0K pabOTH aHAaJOTH4eH arperaty 3.1.

Paborty arperatoB obecreunBaet rpymnma b73 (rpymma b72 B pesepse).

[Tyckaercs rpynma b73 (ecimu He 3ammyIieHa paHee).

Ecim o ricTedeHU BpeMEHN KOHTPOJISL AOCTHKCHHS JaBICHUS B (DOPBAKYYMHON MariuCTPald arperaTton
3.1...3.4 (maTuuk 35.19) naBnernue Gompire 13,3 I1a, onepaTop MOIDKEH BRIOPATh OJUH U3 TPEX BAPHAHTOB MallbHEHIIICH
paboTHL:

—  IPOJUIMTH 0’KMJAHUE 3HAUYCHUS;
—  TPOXOIDKUTH pabOTy MPHU TOCTUTHYTOM 3HAYCHUU;

— OTKa3aThCid OT HCIIOJIB30BaHMs TPyHmbl b73, mpu 3TOM HPOW3BOIUTCS IMYCK Ipymisl b72 U 3aBeplieHHe
paboTsl rpymmsl b73.

[To ncTeueHny OIpeeIeHHOI0 BpEeMEHH aBTOMAaTHYECKH BEIOMPAETCS TIOCISAHUN BapUaHT.

[Ipu nocTwkeHnu AaBiaeHNs B (opBaKyyMHOH MarucTpainy arperaros 3.1...3.4 (matuuk 35.19) 13,3 I1a
oTIepaTop JOJDKEH MOATBEPANUTH CHATHE OJIOKHPOBOK ¢ 3aTBopoB 11.7...11.10 u xmananoB 22.2...22.5 wuiu npepBaTh
paboTy cHCTeMbI BAKYyMHUPOBAHHS B aBTOMaTHUECKOM pexuMe. 110 McTedeHu  onpeeIeHHOr0 BpeMEHH aBTOMAaTHYECKH
BBIOMpaeTCs nocieiHui BapuaHT. [1pu BEIOOpe MociieIHeTo BapuaHTa OIepaTop JOJDKEH BEIOpaTh OJMH U3 IBYX
BapHaHTOB JaJbHEUIICH paObOTHI:

— aBTOMaTHYECKOE 3aBEepIICHHE PaOOTHI CHCTEMbI BAKYyMHUPOBAHHUS;

—  aBTOMAaTWYECKHH Iepexoi Ha PyYHOH TUCTaHIMOHHBIM PEXKHUM YIpaBlICHUS.
[To ncTeueHny OIpeesIeHHOTO BpEeMEHH aBTOMAaTHYECKH BEIOMPACTCS TIOCICAHUN BapUaHT.
[Ipu 3amycke arperaTa 3.1 BBIIOIHSAIOTCS CIEAYIOIINE IEHCTBUS.
OtkpeiBaeTcs kiaanaH 22.2. [Ipu HeHOpManbHOM paboTe KiamaHa Ha OTKPBITHE, ONepaTop JOJDKEH BRIOPATh ONH
13 TpeX BapUAHTOB JAalbHEHIIIEH paboThI:

— TOBTOPHUTH KOMAaHIY Ha OTKPBITHEC,
— HOATBCPAUTH PYHYHOC MEXAHNYCCKOC OTKPBITHUC KilallaHa U MPOAOJLKUTDh pa60Ty;

— OTKa3aTbCs OT WCIONB30BaHMS arperara 3.1, mpu 3TOM NMPOHM3BOAUTCS IMyCK arperara 3.4 W 3aBeplIeHHE
pabots! arperara 3.1.

ITo mcTeueHny ONpeIeNIeHHOT0 BpEMEHH aBTOMAaTHUECKH BBIOMpaeTcs OCIIeIHUH BapHUaHT.

OnepaTop JOIKEH MOATBEPAUT OTKPBITHE PYyYHBIX BEHTHICH Mojauu U cauBa Boasl 38.3 u 39.1 nnn
OTKa3aThCs OT UCTIONB30BAHMA arperara 3.1, Ipu 3TOM IIPOM3BOANTCS ITyCK arperarta 3.4 u 3aBeplieHue paboThI arperarta
3.1. Ilo ucTeueHnn ONpEACICHHOTO BpEMEHHN aBTOMAaTHYECKH BEIONPAETCsI MOCIe AU BapHaHT.

Ecnu no victeyeHnu BpeMeHH KOHTPOJISL IOCTHIKEHHS AaBJeHus B (OpBaKyyMHO Maructpanu arperara 3.1
(matumk 35.5) naBnenue 6onpine 13,3 [a, onepaTtop mokeH BEIOPATh OJIMH U3 TPEX BApUAHTOB JNajbHeHel paboTh:

— HOpOMJIUTH OKUAAHUC 3HAYCHUS,
— HPOAOJDKHUTH pa60Ty Inpu I0OCTUTHYTOM 3HAYUCHUU,

— OTKa3aTbCs OT WCIOIB30BaHMS arperara 3.1, mpu 3TOM NMPOHM3BOAUTCS IMyCK arperara 3.4 W 3aBeplIeHHE
paboTs arperara 3.1.

ITo rcTeueHny oNpeIeNIeHHOT0 BpEMEHH aBTOMAaTHUECKH BBIOMpaeTCs MOCIICIHUH BapHUaHT.

[pu gocTmwkeHnn AaBiIeHUS B (OopBaKyyMHOH Maructpanu arperara 3.1 (matauk 35.5) 13,3 I1a Brimrogaercs
HarpeBatenb arperara 3.1. [Ipu HeBKIIIOYEeHNH HarpeBaTess IPOU3BOJUTCS ITyCK arperara 3.4 u 3aBepiueHne padoTh
arperara 3.1.

Omneparop JODKEH ITOATBEPANTH BHIIIOTHEHHE HEOOX0IMMBIX PYyYHBIX OTIEPALUi C OpraHaMy YIpaBIICHUS
BBITIPSIMUTEIIS HITH OTKA3aThCsl OT UCIIOJIB30BaHMsI arperara 3.1, mpu 3TOM NMPOM3BOANTCS IMycCK arperara 3.4 u
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3aBepieHne padboTsl arperata 3.1. I1o ucteueHnu onpeaeneHHOr0 BpeMEHN aBTOMAaTUIECKU BIOUPAETCS TTOCIIEAHIMN
BapHUaHT.

[Tpn monTBep>kKACHNH BHITIOTHEHHS HEOOXOIUMBIX PYYHBIX OTIEpALMi M JaBJICHUH B TIOJIOCTH arperara 3.1
(matauk 35.5) He BeIIE 6,65 [1a BKITtOYaeTCs BRIPAMUTENS arperata 3.1.  [Ipu HEBKIIFOUSHUH BBITIPSIMHUTEIS
MPOM3BOUTCSA ITyCK arperaTa 3.4 ¥ 3aBepIeHue padoTsl arperaTa 3.1.

Ecmu o uictedeHu BpeMEeHH KOHTPOIISL AoCTmkKeHus napneHus B ABIT (matuuk 28.5) naBneHue Gonbie
6,5%107 ITa, onepaTop HOKEH BHIOPATh OIHMH U3 TPEX BAPHAHTOB AaNbHEHmeil paGoThI:

— IPOJUIMTbH O’KHMJAHUE 3HAUYCHUS;
—  TPONOIDKUTH pabOTy MPHU TOCTUTHYTOM 3HAYCHUU;

— OTKa3aTbCs OT WCIONB30BaHMS arperara 3.1, mpu 3TOM NMPOM3BOAUTCS IMyCK arperara 3.4 W 3aBeplIeHHE
paboTs arperara 3.1.

[To ncTeueHny OIpeeIeHHOTO BpEeMEHH aBTOMAaTHYECKH BEIOMPAETCS TIOCICAHNUN BapUaHT.

Ipu noctikenny nasnerns B ABIT (zatunk 28.5) 6,5%107 ITa onepatop J0IDKEH MOATBEPINTH 3aTHTHE
A30THOM JIOBYIIKH arperarta 3.1 »KHIKAM a30TOM MJIM OTKa3aThCs OT UCIOJIB30BaHMUS arperara 3.1, mpu 3Tom
MPOM3BOUTCSA ITyCK arperaTa 3.4 ¥ 3aBepileHue padoTsl arperaTa 3.1.

Ecnu no ucteyeHny BpeMeHH KOHTPOJISL IOCTH)KEHHS AaBJICHUS B ToJIocTH arperara 3.1 (maTauk 35.5) naBnenne
6onpeme 0,665 I1a, omepaTop MOIDKEH BRIOPATh OUH U3 TPEX BApHAHTOB MalbHEHIICH pabOThL:

—  IPOJUIMTH 0’KMJAHUE 3HAUYCHUS;
—  TPOXOIDKUTH pabOTy MPHU TOCTUTHYTOM 3HAYCHUU;

— OTKa3aThCs OT WCIIONB30BaHMA arperara 3.1, mpu 3TOM MPOW3BOAWTCS MYCK arperara 3.4 W 3aBepIlICHUC
pabots! arperara 3.1.
ITo ucreuenun OIIPEACIICHHOI'0O BPpEMEHN aBTOMATUICCKH BI)I6I/IpaeTC$[ HOCJ'IC)IHI/IfI BapHaHT.
IIpu nocTwkeHuun napineHus B mojoctu arperara 3.1 (matumk 35.5) 0,665 Ila oTkpsiBaetcs 3aTtBop 11.7. [Ipu
HEHOpPMaJIbHOW paboTe 3aTBOpa Ha OTKPBITHE, OIIEPATOP AOJDKEH BHIOPATh OJIMH U3 TPEX BApUAHTOB AajibHeilel padoThl:

— THOBTOPHUTb KOMAaHAY Ha OTKPBLITHEC,
— HOATBCPAUTH PYHYHOC MEXAHNYCCKOC OTKPLITHUEC 3aTBOPA U IMTPOJOJIKUTH pa60Ty;

— OTKa3aTbCs OT WCIOJIB30BaHMS arperara 3.1, mpu 3TOM MPOM3BOAUTCS MyCK arperara 3.4 W 3aBeplIeHHE
paboTs arperara 3.1.

[o ucTeueHnM OIpeIeIICHHOTO BPEMEHH ABTOMATHUYCCKH BRIOMPACTCS TIOCICAHUN BapUAHT.

OmnepaTop JOIDKEH MOATBEPIUTH BEITIOTHEHIE HEOOXOIUMBIX PYYHBIX OIEPALUi ¢ OpraHaAMU YIIPABICHUS
BBINIPSIMATEIS WUIA OTKA3aThCS OT HCIOJIB30BAaHMUS arperara 3.1, mpu 3ToOM MPOU3BOIUTCA ITyCK arperata 3.4 u
3aBepieHue padoThl arperaTa 3.1. [To ucTeueHnn onpeaeIeHHOTO BpeMEHH aBTOMATHYCSCKH BEIOUPAETCS MTOCIICTHUN
BapHaHT.

Ecnu mo uicredeHnn BpeMeHU KOHTPOJIS JOCTHXKEHUS JaBJICHHS B IOJIOCTH arperaTa 3.1 (matuuk 35.5) naBnenue
6onbmie 0,065 Ila, onepaTop J0KEH BRIOPATh OMH U3 TPEX BApHAHTOB JallbHEHIIEH pabOThI:

— IPOJUIMTH O’KHMJAHUC 3HAUYCHUS;
—  TPOXOIDKUTH pabOTy MPHU TOCTUTHYTOM 3HAYCHUU;

— OTKa3aTbCs OT WCIONB30BaHMS arperara 3.1, mpu 3TOM MPOM3BOAUTCS IMyCK arperara 3.4 W 3aBeplIeHHE
paboTs arperara 3.1.
[To ncTeueHny OIpeIeIeHHOT0 BpEMEHH aBTOMAaTHYECKH BEIOMPAETCS TIOCICAHUN BapUaHT.
Ha »ToMm 3amyck arperara 3.1 3aBepiieH.
10.1.2.14. TIpu qOCTIDKESHUH AaBICHHUS B TOJOCTIX padoTaromux arperatos 3.1 (3.2...3.4, matumku 35.5...35.8)
0,065 Ila u naBneHus B kamepe (matauku 35.20, 35.21) 0,93 I1a 3akpeiBaetcs 3atBop 10. [Ipu HeHOpManbHOM paboTe
3aTBOpA Ha 3aKPHITHE, ONEPaTOP ITOJHKEH BHIOPATh OJWH M3 TPEX BApHAHTOB JNaNbHEHIIEH paOboTHI:

— TOBTOPHUTH KOMaHIy Ha 3aKpHITHE;
— TOATBEPAUTH PyYHOE MEXaHWYECKOE 3aKPHITHE 3aTBOPA U IPOJOJDKUTE padoTy;
— TpepBaTh pabOTy CHCTEMBI BAKYyMHUPOBAHUS B aBTOMAaTHYECKOM PEXUME.
[To ncTeueHny oIpeesIeHHOTO BpeMEHH aBTOMAaTHYECKH BEIOMpAeTCs ocIe AN BapuaHT. [1pu BeIGOpe
MIOCTIETHETO BapHaHTa OTepaTop JOKEH BEIOpaTh OJMH U3 ABYX BapHAHTOB JalbHee paboThL:
—  aBTOMAaTHYECKOE 3aBepIICHHE PadOTHl CUCTEMBI BAKYYMHPOBAHHUS;
—  aBTOMAaTMYECKHU NEPEXOJ Ha PyYHOH NUCTAaHUUOHHBIN PEXUM YIPaBJICHUS.
[To ucTeueHny oNpeIeNIeHHOT0 BpEMEHH aBTOMAaTHUECKH BBIOMpaeTcs MOCIIeIHUH BapHUaHT.
10.1.2.15. OtkpeiBatotes 3atBopsl 13.1...13.3. [Ipn HeHOpMaITEHOI paboTe 3aTBOpa HAa OTKPHITHE, OIIEPaTOp
JOJDKEH BBIOPATh OAWMH N3 TPEX BAPHAHTOB NalbHEHIIEH paboThI:
— TOBTOPHUTH KOMaHIy Ha OTKPBITHUE;
— TOATBEPAUTH PyYHOE MEXaHWYECKOE OTKPHITHE 3aTBOPA U IPOJOJDKUTE paboTy;
—  0TKa3aThCsl OT UCMOJB30BaHU COOTBETCTBYIOIIETO arperaTa, pyu TOM MPOU3BOAUTCA ITycK arperara 3.4 u
3aBeplIeHHE PabOThI COOTBETCTBYIOLIETO arperaTa.
[To ncTeueHny OIpeIeIeHHOTO BpEeMEHH aBTOMAaTHYECKH BEIOMPAETCS TIOCICAHUN BapUaHT.

10.1.2.16. Ecnu o ucTedeHUN BpeMEeHN KOHTPOJIA JOCTIDKEHUS AaBieHus B kamepe (matuuku 30.1, 30.2)
naBienne Gombie 6,65%*107 I1a, omepaTop H0KEH BBIOPATh OMH U3 TPEX BAPHAHTOB JANbHEHIICH paGoThL:
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— HOpOMJIUTH OKUAAHUC 3HAYCHUS,
— HPOAOJIKHUTH pa60Ty npu 10OCTUTHYTOM 3HAYUCHUU,

— TpepBaTh pabOTy CHCTEMBI BAKyyMHPOBAHUS B aBTOMATHIECKOM PEXUME.
o mcTeueHny onpeIeIeHHOI0 BpEeMEHH aBTOMAaTHUECKH BBIOMpaeTcst mocieAnui Bapuant. [Ipu Be16ope
TIOCJIC/THETO BapHaHTa OIepaTop AOJDKEH BEIOpATh OJMH U3 JIBYX BApHAHTOB AalbHeHmel paboThl:

— aBTOMaTHYECKOeE 3aBEepIICHHE PAOOTHI CUCTEMbI BAKYyMHUPOBAHHUS;

—  aBTOMaTMYECKHUU NEpPEXOJ Ha PyYHOH NUCTAaHLIUMOHHBIN PEXUM YIPaBJICHUS.

[To ncTeueHny OIpeIeIeHHOTO BpEeMEHH aBTOMAaTHYECKH BEIOMPAETCS TIOCIECAHUN BapUaHT.

10.1.2.17. TIpu noctmwxkeHnun aapneHust B kamepe (matuuku 30.1, 30.2) 6,65*10 I1a Ha SKpaH BBIBOJUTCS
coobmuieHne “Pexxnm obecnieueH” ¥ CTAHOBUTCS TOCTYIHOI BUpTyasbHas KHOMKA “OcTaHOB paboTHI”.

10.1.2.18. 3aBepuienue padotsl rpymim 51, 52 (1 53, ecnu UCoONb3yeTcs) .

I'pymmer 51, 52 (53) 3aBepmiarot padoTy ogHOBpeMeHHO. [1opsamok 3aBeprineHus padboTsl rpymnm 52, 53
aHAJIOTUYEH IOPSIIKY 3aBEpIICHHs paObOThI rpymnmbl S1.

1) 3akpsiBaetcs 3atBop 11.3. [Ipu HeHopManbHOH paboTe 3aTtBopa 11.3 Ha 3aKphITHE ONIEpaTOp OJKEH BHIOpATh
OJIVH M3 IBYX BapUaHTOB JaJbHEHIIeH paboThI:

— TIOBTOPHUTH KOMAaHIY Ha 3aKPBITUC,

— TOATBEPAUTH PyYHOE MEXaHWYECKOE 3aKPBITHE 3aTBOPA U MPOJOJDKHUTE PaboTy.

[To ncTeueHny OIpeIeIEHHOTO BpPEMEHH aBTOMAaTHYECKH BEIOMPAETCS TIOCICAHUN BapUaHT.

2) Breikmouaercs Hacoc 5.1.

3) Ecnm Hacoc 5.1 BEIKITIOYCH, OMEpaTOp MOJDKEH MOATBEPANTH 3aKPHITHE PYYHOTO BEHTHIIA ITO1a49H BOIBI 36.1.
3aKphITHE PYYHOTO BEHTHJIS C1MBa BoAbI 36.4. [To McTeueHny onpenesieHHOro BpEMEHH OTIepals CUUTACTCS
BBITIOJTHEHHOM, TIPH 3TOM Ha 9KpaH BBIJAETCs COOOIIEHHE O HENOATBEPKICHUH OTIEPALIHH.

4) 3akpoiBaetcs 3aTBop 14.1. [Ipu HeHopManbHOH paboTe 3aTBopa 14.1 Ha 3aKpBITHE ONIEpaToOp IOJDKEH BHIOpATh
OJIVH M3 IBYX BapHaHTOB JaJbHEHIIeH paOoThI:

— TIOBTOPHUTH KOMAaHIY Ha 3aKPBITUC,

— TOATBEPAUTH PyYHOE MEXaHWYECKOE 3aKPHITHE 3aTBOPA U IPOJOJIKHUTE PaboTy.

[To ncTeueHny OIpeeIeHHOTO BpEeMEHH aBTOMAaTHYECKH BEIOMPAETCS TIOCICAHUN BapUaHT.

10.1.2.19. 3aBepuienune paboTs! rpymmn a7l u a72 (ecnu obopyaoBanue rpynnbl b72 He UCTIONB3YeTCS BMECTO
HEWCIpaBHOH rpynmsl b73).

I'pymmer a71 u a72 3aBepraroT paboTy OJHOBpeMEHHO. [Topsok 3aBepiieHre paboThl TPYIITEL 272 aHATOTHICH
HOPSIKY 3aBepIICHHs] paOOThI TpyNIbl a71.

1) Caumaetcs HanpspKeHNE ¢ KaTyIIKH BeHTHIs 23.1.

2) Breixirouaercs arperar 7.1.

3) Ecnu arperat 7.1 BBIKITFOUEH M BEeHTHIB 23.1 3aKphIT, OTKpBIBaeTcs Kiamad 21.1 u gepe3 1 munyTy
3aKpBIBAETCS.

4) Ecnu arperart 7.1 BBIKIIIOYEH, ONEPaTOpP JOJDKEH MOATBEPAUTH 3aKPHITHE PYYHOT'O BEHTHUIIS Io1auu BoJisl 37.1
U 3aKPBITHE PYYHOTO BEHTHJIS civBa Bojbl 37.4. Ilo ucTedeHnn onpeeIeHHOTO0 BPEMEHH OIepaliisl CYUTAeTCS
BBINIOJIHEHHOM, IIPH 3TOM Ha 3KpaH BBIIAETCS COOOIICHNE O HETIOATBEPKICHUHN OIIEPAITHH.

10.2. Tlognepxanue pabovero AaBJICHUS BO BPeMsI UCIIBITAHUH.

[Tocne BeIMOIHEHMS BceX yKa3zaHHBIX B moapaszaene 10.1 geiicTBuii cuctema BbIBEIEHA B COCTOSIHUE,
obecrieunBaroIiee moaaepkanue pabodero NaBIeHUS BO BPeMs UCIIBITAHUI.

OcTtaHOB pabOTH YCTAHOBKH IPOU3BOUTCS 1OCIIE HAXKATHUS BUPTYaIbHON KHONKH “OCTaHOB padOTHI” WU NTPH
HEHOPMAaJbHOH paboTe 000pyIOBaHUS B JHAIOTOBOM PEXKUME ITOCIIE BRIOOpPE OIIEpaTOPOM BapHaHTa 3aBEPUICHUS PaOOTHI
YCTaHOBKH.

10.3. OctaHOB paOOTHI CHCTEMBI BAKYYMHUPOBaHHUS.

10.3.1. 3aBepmienue padotsl arperatos 3.1, 3.2, 3.3 (u 3.4, eciu ucnones3yetcsi). Arperatsl 3.1, 3.2, 3.3 (3.4)
3aBepIIaoT paboTy ogHOBpeMeHHo. [Topsaaok 3aBepmienus paboTel arperatos 3.2, 3.3, 3.4 aHamoruueH NOPSAAKY
3aBepIueHus paboTel arperata 3.1.

10.3.1.1. 3akpsiBaercst 3aTBop 13.1. [Ipu HeHOpManbHOM paboTe 3aTBOpPA HA 3aKPBITHE ONEPATOP JOJDKCH
BBIOpATh OJIMH M3 JIBYX BapHAaHTOB JabHEHIIeH paboThI:

— TOBTOPHUTH KOMaHJy Ha 3aKpPBITHE;
—  TOATBEPIUTH PyYHOE MEXaHWYECKOE 3aKPBITHE 3aTBOPA M IPOJIOIKUTE paldoTy.

[To ncTeueHny OIpeIeIeHHOTO BpEeMEHH aBTOMAaTHYECKH BEIOMPAETCS TIOCICAHUN BapUaHT.

10.3.1.2. OTkmroyaeTcs BRITIPSIMUTEINB arperaTa 3.1.

10.3.1.3. 3axpriBaercs 3atBop 11.7. [Ipu HeHOpMaIBHOM padoTe 3aTBOpa Ha 3aKPHITHE ONEPATOP JOJKEH
BBIOPATh OJMH U3 ABYX BapHaHTOB JalIbHEHIIIEH paOOTHI:

— TIOBTOPHUTH KOMaHIY Ha 3aKpBITHE;

—  TIOATBEPIUTH PyYHOE MEXaHWYECKOE 3aKPBITHE 3aTBOPA M IPOJIOIKUTE paldoTy.
ITo mcTeueHny oNpeIeIeHHOTO BpEMEHH aBTOMAaTHUECKH BBIOMpaeTCs MOCIIeIHUH BapHUaHT.
10.3.1.4. OTknrouaercs HarpeBaTens arperara 3.1.
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10.3.1.5. ITo ucreuennu 60 MUHYT 3aKpbIBaeTcs KinanaH 22.2. [Ipu HeHOpManbHON paboTe KianaHa 22.2 Ha
3aKpBITHE OMEPaTop JA0JDKEH BHIOPATh OJWH U3 JBYX BAPUAHTOB NajbHEHIICH paboThI:

— TIOBTOPHUTH KOMAaHIY Ha 3aKPBITUC,

— TOATBEPIUTH PyYHOE MEXaHWYECKOE 3aKpPHITHE KJIalaHa v MPOJIODKUTE paldoTy.

[To ncTeueHny OIpeIeIEHHOTO BpEeMEHH aBTOMAaTHYECKH BEIOMPAETCS TIOCICAHUN BapUaHT.

10.3.1.6. Oniepatop JOMHKEH MOATBEPAUTh YCTAHOBKY OJOKHPOBOK 3aTBopoB 11.7...11.10 u kiananoB
22.2...22.5 v BRIKJIFOUEHUE aBTOMATOB JIJIsl CHSITHSI HAaNlpsDKeHU ¢ arperatos 3.1...3.4.

10.3.2. Ecnu arperartst 3.1...3.4 oTkimouensl, uepe3 30 MuHyT 3aBepiuaet padoty rpymna b73 (b72). I[opsinok
3aBepLICHHs padOThI Ipynbl b72 aHAOrWYeH MOPSIIKY 3aBEepLICHHs paOboThl rpymnmbl b73.

10.3.2.1. CHuMaeTcs HalpspKEHHE C KaTyIIKH BeHTHIs 23 .4.

10.3.2.2. Beikitouaercs arperar 7.3.

10.3.2.3. Ecnu arperar 7.3 BBIKJIIOUEH U BEHTUIIb 23.4 3aKpbIT, OTKpbIBaeTcs Kianad 21.3. u uepe3 1 MUHYTY
3aKpbIBaCTCA.

10.3.3. Hamyck Bo3ayxa B KaMepy U B KOJUIEKTOPBHL.

10.3.3.1. OTkpsriBatoTes knananst 22.1, 21.6, 21.7. Ilpu HeHOpMaIbHON paboTe KIIallaHOB HAa OTKPBITHE OTIEPaTop
JIOJDKEH BBIOpATh OJIMH M3 BYX BApHAHTOB JasbHEimIeil paboThI:

— THOBTOPHUTb KOMAaHAY Ha OTKPBLITHEC,

— TOATBEPAUTH PyYHOE MEXaHWYECKOEe OTKPHITHE KJIalaHa U IPOJOJIKHUTE paboTy.
ITo mcTeueHny ONpeIeNIeHHOT'0 BpEMEHH aBTOMAaTHUECKH BBIOMpaeTCs MOCIICIHUH BapHUaHT.
10.3.3.2. OnepaTop JOMKEH NOATBEPAUTE OTKPBITHE KaMEPBI.
10.3.3.3. 3akpbIBaroTcs KiIanaHel Hamycka Bo3nyxa 22.1, 21.6, 21.7. Ilpu HeHOpManbHOH paboTe KIIanaHOB Ha
3aKphITHE OTEPaTOpP AOJDKEH BHIOPATh ONMH U3 TPEX BAPUAHTOB JajbHEHIIEH paboThL:

— TIOBTOPHUTH KOMAaHIY Ha 3aKPBITUC,

— TOATBEPAUTH PyYHOE MEXaHWYECKOe 3aKpHITHE KJIalaHa U IPOJ0JIKHUTE paboTy.
[To ncTeueHny OIpeIeIEHHOTO BpEMEHH aBTOMAaTHYECKH BEIOMPAETCS TIOCICAHUN BapUaHT.

11. Ob0ecnieyeHre py4YHOro JUCTAHIHOHHOIO PEKUMA YIIPABJICHUSA

B pexxume py4HOTO TUCTAHIIMOHHOTO YIPABICHUS aBTOMATHYECKH MIPEJOTBPAIIAIOTCS OMIHOOYHBIE IeHCTBHA
oreparopa ¥ aBTOMaTHYECKH BBIIOTHAIOTCA HEOOXOAMMBIC dIeMEHTapHbIe NeiicTBus. B nenom moboit TpedyeMsrii
MPOIIECC peann3yeTcs yNpaBIsoIMMUA KOMaHAaMHU OIlepaTopa B COOTBETCTBUH C TEXHOJIOTMYECKOH HHCTPYKITUCH
3akazuuKa.

[lepeyeHp aBTOMATHYECKH MTPEJOTBPALTAEMBIX 1 AaBTOMAaTHYECKH BBITIOTHAEMBIX EHCTBUI TIPUBEICH HIXKE.

1) Hacocer 5.1... 5.3 1 9.1, 9.2 He 3amycKaroTcs ¥ OTKIFOYAIOTCS MIPH MAACHUH JABICHUS OXJIKIAFOIICH BOIBI
Ha BXO/JIE HIKE ONPENEIECHHOTO 3HAYCHUSI.

2) Hacocer 5.1... 5.3 1 9.1, 9.2 oTKITIO9ArOTCS TIPH MEPETPEBE OXJIAXKIAIOMICH BOIBI Ha BEIXOJIC.

3) Arperatbt 7.1... 7.3 OTKIFOYAIOTCS MIPH MIEPErPEBE Maca.

4) BenTmmu 23.1...23.5 3akpBIBaoOTCs NP OCTaHOBKE arperatos 7.1...7.3.

5) 3arBops! 16.1, 16.2, 11.3...11.5 3aKkpeIBaroTCs MPU OTKJIIOYEHHH COOTBETCTBYIOIMX HacocoB 9.1,9.2, 5.1...
5.3.

6) Kimaman 22.1 He OTKpbIBaeTcs IpH OTKPHITHIX 3aTBopax 13.1...13.4 umm 10.

68



