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BEEAEHME

Harpes metaia ssidercs BamHeHWed TexXHoNorddeckoi onepauneil, B 30a4H-
TEJNLHOH Mepe, ONpelesionel IKOHOMHHECKHE IMOKASATENH HPOHIBOACTEEHHOIO Npo-
necca B nejnoM. TexHOIorHs NPOKaTKH NpeibiBIseT KecTKkHe TpeDOBaHH K Ka4yecTsy
Harpesd, Pacnpenenedue TemMneparyp no ceMeHHUIO 3aroTOBKH, obecneunsaies Heob-
KOOHMYRY TINACcTHYMHOCTL MCTALTA, J0/KHD OBITE JAQCTHIHYTO 34 QNpelieICHHOC BPEMA
Des YpesMepHOro [eperpesa rosepxuHoctd Mmeranna. Harpesatensuwie yerpoiicTsa
NOMKHE 00eCTIeHTE KOHIHIHOHHEIH HATPER METANA B VCAOBHAX [IEPEMEHHOIO PHTME
paboThl CTaHa H [1PH MMHHMAIBHOM pacxolobaduy Tornusa. Kavectso narpesa onpe-
nenfercd W3IOpaHHBIM Mpa(gMKoM HAMPERa METANNA, T. €. CKOPOCTEI) H MPOIOIKHTENb-
HOCTEIO HAIPeBa B Kaw10il W3 300 neud. Kasknomy rpaduky Harpesa COOTBETCTRYIOT
KOHEYHAS TEMIEPATYPd MOBEPXHOCTH METANIA, HEPABHOMEPHOCTE TEMNEPATYP no ce-
YeHHID 3ar0TOBKH M BE/IHYHHA vrapa MeTalia. B coppeMentbiy npoxXoIHLIX nevax KpH-
Eaf, XApakTepHIYIONIAA pacnpeneicHie TEMIICPATYP Mo JAIHHE NMEeYH, KPYTo noJHHMa-
ETCH HA YYACTKE, COOTBETCTBYIOULEM 3aIPY30YHOMY KOHLY [e4H, H CTAHOBHTCH MON0-
roi Ha YV4ACTKE, COOTRETCTRYIONUIEM BEICOKOTEMNEPATYPHOH 20HE ee.

Cobuojenne takoro rpafika oDecneyrBaeTes BBICOKOH TEMNIepaTypoil 0Txo-
asumx razos. [Ipumenenve ero ocobeno tenecoodpasHo NP HAIPEBE TOJCTRIX 38I0-
TOROK, TAK KAK TEILUIONPOBOJOHOCTE METALIE YMEHBIIACTCH ¢ NOBLIIEHHEM ero TeMIe-
patypel. C MOBBIIICHASM TEMIIEPATYPH B CBAPOYHOH 30HE TPEXIOHHLIX Ne4eH HEODXO0-
JAMMOE BpeMA BbLICPHKH B TOMH/ILHOH 30HE YacTo YAMHHAECTCA B DOAblueH CTeneHH,
UyenM COKpalaeTcsd BPeMA HAIPeBd B NPoXoJHON M csapoudoi soHax. [Tostomy onru-
MANLHOE 3HAYEHUE TEMIEPATYPhl CBAPOYHOH 30HLI, COOTBETCTBYIOUIEE HANPEBY MeTAl-
J1a J10 3aJaHHBIX KOHIHIHHA, COOTBETCTEYET B NEPRYIO 0Hepeib, 3 JaHHOH HEPaBHOMED-
HOCTH TEMITEPATYP 110 CEUCHHIO JAM0TOBKH,

Il Harpepa MeTana nepes NPoKaTKOH Ha COPTOBLIX H IMCTOIPOKATHEIX CTAHAX
HIHPOKO PACTTPOCTPAHEHEI NPOXOAHEIE TTEUH.

[MpoaBuxeHHe 3arOTOROK, PA3MEphl KOTOPRIX cocTtapnaior: Toaurna 0,06-0.4,
mnpuaa 0,06-1,85 u pmna 1,0-12,0 m, ocyllecTpadeTca ¢ noMomer Tonkatenei. Me-
TANT B CBOEM JIBHACHHH TOCASJI0BATENBHO NPOXOAHT 30HBL TEYH: MPOXOIHYIO {30HY
MPEABAPHTENLHONO [IOA0IPERA), CBApOYHBIC (HAIPEBATENBLHEIC) H TOMHJIBLHYIO (30HY
peigepakn). TlpoaykTe cropanus Ieuayrcd HapeTpewy seranny. KonmuecTso 30H
ONPEASReTeH 38/IAHHBIM TEMITEPATYPHLIM PEXHMOM HAIPEBA.

B crapoqHoil 30HE [IPOHCXOANT CHUTAHHE TOIUTMBA, TEMIEPATYPa B HeH NOCTO-
AHHA 10 HHE. B IpoxoHoH 30He [MPOHCXOIMT YTHIWIAIHA TETUia YXOUHLUIHY Fa308, W
ee TeMIepaTyYpa CHIKALTCH K OKHY nocaja. 3aja4ell HarpeBa #BIASTCA NOIyHeHHe J10-
MYCTHMOIO [epellana TeMIeparyp no cedeHuio 3aroTOBKH NPH 3d1aHHOH KOHEUHOH
TEMIepaType nosepxHocTi. JInf yMeHslleHHs BeIHYHHB] Nepenala HeodXoIHMo npu-
GUIHIKATL TEMIEPATYPY CBAPOYHOI 30HbI K KOHEYHOH TEMIIEpaType NOBePXHOCTH, A /UM
VBETHHCHNS HHTEHCUBHOCTH HATPERA HEOOXOMUMO CTPEMHTLCH K YRETHHEHHIO TeMIle-
PATYpEl ITOH 30HBL JTO NPOTHEOPEUHE Pa3pelIactcs NpH TPeX3UHHOM P&EHME, rjie
MOABNACTCH CISHHATBHAA TOMHIBHAA 30HA, B KOTOPOH MOUIEPWHBAIOT [TOCTOAHHYHO
remreparypy, Dolee HH3KYIO, UeM B cBapodHoi sone: Ha 30-30° C prine Heobxoaumoi
TEMIIEPATYPBI METAIIA, H B KOTOPOH NPOHCXOAHT BEIPABHUBAHHE TEMIICPATYP NO Cete-

Hney
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HHIO. B paje chyuaes npH HArpese MAcCHBHBIX 3aroTOBOK HA Ne4axX NpelycMarpHsa-
HOTCH HIGKHHE CBAPOUHBIC 30HEl, KOTOPLIE MO3BOAAIOT HHTEHCHDHIHPOBATE [IPOLECE 34
CHET JABYCTOPOHHErD Harpesa Metanna. [poxonHee ey ABIATCA arperarom Henpe-
PHIBHONO JHCTBAA C paclipeieieiibiMH 110 JJIHHE H TOCTOSHHLIMH BO BPEMEHH TEM-
HEPATVPHEIM B TEILIOBBIM PERHMAME (NPH ONPeIeleHHOH IPOH3BOAH TENBHOCTH ).

COTonaeHHe neveld ocyYIECTRIASTCA CMEUIAHHEIM ME30M ¢ TEIUTOTOH Cropaiud 5-8
MUTawm3 (12002400 kkan/m3), NPHPOJIHEIM Ta30M HIH Ma3yToM. Tennosas MOUHOCTh
COBPEMEHHBIX KPYIHBIX NPOXoAHeX nedeld goctaraer 150 MBr (150 mnn. kkan/a),
NPOHIBIHTENBHOCTE 100 T/9 1 BeIE,

-]'CMHCFHT}’[]H HAPeRl METAA 3aBHCHT OT MapkH MeTanna H COCTABNACT [LIIH PH-
poswx Mapox crann 1200-1250 °C. Jlna 6onee rnyBokoi yTHIM3aLHH TeIUa Ha 1evax
VCTAHARIHBAIDT PEEVTIEPATOPRED KEPAMMYCCKHE W METANIHYMECKHe — I8 NoJ0rpesa
BO3AY XA, METAUUTHYLCKHE - [UIH NOJ0IPeE: HHAKOKANOPHIHOTO rasa.

[IpokaTHEI cTan oDCIYKHBAETCA HECKOIBKHMH MEYaMH, W3 KOTOPBIX HAIPETBIH
METAIN Hepes OKHO BlTaud MoCTyIaeT Ha oDIHA poikradr M nojaercd K cravy. [lpo-
XOMHBIEC TeUi palioTaloT B YCIOEHAX TNEepeMeHHOH NPOH3IBOAHTENBHOCTH CTaHa, HiMe-
HAOLIMXCA [IapaMETPOB 3arPYKAaeMOro METAIUIA, TeMIIEPaTyphl, PasMepoR, MapkH. 3a-
mava yIOpasleHda NPOLeccoM HAarpeBa METAIa B NPOXOAHLIX Medax 3arnouaeTca B
BRIGOPE W TOAICKAHHE peuMa paboThl, 00eCcIeHHBAIOILIETD NONYHEHHE METAIIA 3a-
JAHHOTO KadedTBa ¢ MHHHMAIBHO BOIMOMKHBIM YISTBHBIM PACXOI0OM TOIUIHBA B YC0-
BHAX MEPeMEHHON NMPOHIBOAUTEILHOCTH arperaTd. TeMIepaTypd B 30Hax 1eUH HimMeps-
eTcd TepMonapaMu, paboTarolMMHE B KOMIUICKTE ¢ npeobpazoparenem curuana. fanee
NPeodpaiOBAHHEI CHIHL IOCTYNAST B aHAMOIOBEIH NPMEeMHBIA DIOK KOHTpOILepa,
KOTOPBIM YCTaHABIMBAGTCSH 3gjaHHasn senuuMHa Temneparypel [IpH HecooTBeTCTBHH
MERTY 3R/IAHHEIM M (PAKTHYECKHM 3HAYECHHEM TEMIEPATYPBl 0T KOHTpOLIepa uepes
BLIXOJIHOH AHATOMOBLIA OOK HCMPARIeHHBIH CHIHAI NOJAETCH Ha BXOJI HCIOAHHTENb-
HBIX MEXAHHIMOB, KOTOPBIE OTKPBIBAIOT WIIH 3aKPLIBAIOT PErYIHPYRMIIHE 3ACI0HKH N0-
JAYH Tasd W BO3NYXA B onpefieneHHoR 30He ned. CHeTemMa peryIHpoBanis coOTHOUIC-
HHA Ta3—BOAAYX N0 30HaM edr. Pacxoibl rasa ¥ BO3Ayxa B TOMHILHOH 30HE KOHTPO-
THPYIOT AuadparMaMi M AHQMaHOMETPaMH. 3a1aHHOE 3HAUCHHE BEIHYHHBI COOTHO-
LICHHA YCTAHARIHBACTCH oneparopoM. PasHocTb MRy TEKYLIMM H 3Q0aHHBIMH 3Ha-
qeHHEM COOTHOINEHMS TOCTYTIAET HA BXOJ KOHTPOIEPd, KOTOPHIH Yepe3 BhIXOAHLIE
AHANOrOBRIE DNOKH BOINSHCTEYET HA HCIOTHHTEILHBIE MEXAHHIMEL, CBAZAHHEIC C pery-
JMHPYEOLEMMA 3acioHkaMu. Jlna ceapoddibix 300 CXEMEBI PETYIHPOBAHHA COOTHOLICHHA
BHITOMHEHE! AHATOTHYHO. JJaBIEHHE B NEYH KOHTPOIUDYETCA MAHOMETPOM.

JajaHHOe 3HAYEHHE ATOrO JABRJSHHA ycTaHapnueBaetcs onepatopoM. Pasnocts
MEWKY TEKYLICH W 3aIaHHOH BENHYHHAMH JABICHHS HA BXOJ PETynsTOpa, KOTOPEIH
BO3IEHCTEYET Ha HCNOIHHTENBHE MeXaHnIM apiMoBoro winbepa. Benwunia nasnenuns
(PHKCHpYETCH B NporpaMme, KauecTBo peryjMpoBalid NaBleHHA B nedy YI1OBICTROPH-
TeNLHOE,

et
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1 Ob30P JIMTEPATYPBI M TTOCTAHOBEA 3AJAYH

B npokarHelx Hexax 3akaHuHBRETCH UHEN METALIYPrHYECKOro npodisoiCcTBa,
[Iporece noayyeHnd roToBOro NPOKATHOIO H3AETHA 0DLIYHO Pa3DHBAETCH HA HECKOIIb-
KO ITANOB: BHAYANE CAHTOK NPOKATHIBAIOT HA KPYHHBIX ODKHMHBIX H 3aT0TOBHTEIBHBIX
CTAHAN JI0 FArOTOBKH, KOTOPYIO 3aTeM [ OIYHEHHA FOTOBOTO Npodii NepeaoT Ha
COPTOBRLIE, JIHCTONPOKATHRIE WIH CTIEHHAMLHBE (KOJIeCOIPOKATHBIE, TPYDOIPOKATHLIE H
Ip. ) CTaHEL

FauecTso npoAykiudd U NpodiBoidTeNbHOCTE POKATHLIX CTAHOB BO MHOTOM
onpeaensioTea paloTol HarpesaTelbHEIX nedei, npuyueM B O0NBIIMHCTBE ClYY3eH
OUINOKH, BOSHHKAIOUHE [PH HATPEBE MeTallia, yke He MOryT ObITh HenpagneHsl. | lpo-
ABIAACE HA NMOCTEIYVIONINX TIEPEIenax, 3TH OMHOKH NPHBOAHT K CHHACHHIO BHIXOJA
FOAHOH TTPOIYKUHH.

HarpepaTenbHble NEYH NPOKATHONRD NPOHIBOICTEA NPEAHAIHAYCHE! [UTH Harpesa
CAMTKOB NEpej NPOKATKoH Ha 0DMHUMHBIX CTaHax H 3aroToBok (ChAboB W OMoMOR)
Pl THCTOBBIMH H COPTOBBIMH CTAHAMH.

Asnasce HAYANBHBIM IBCHOM TEXHONOMHYECKOH JHHHKR NPOKATHOIO NPOH3IBOIL-
CTRA, HATPEBATENBHEE TeYH B croeil paboTe TECHO CBAIAHLL ¢ PHTMOM PabOTEl NPOKaT-
HOTO O0OPYLOBAHMA, H HAPAIY C 3THM COXPAHAKT 0CODEHHOTTH, NPUCYLLHE BCeM Tell-
NOTEXHHUECKHM arperataM, OCHOBHOE BPeMd 11eYH paboTalor B NEPeXoIHbLIX PeAHMAX,
REIZBAHHLIY HIMEHEHHEM COPTAMEHTA, MAPKH HAPeBACMBIX 3ArOTOROK M TemIla HX Bbl-
Aadd. B npokaTHOM NPOH3IBOACTEE JUIS HATPeRa METWIa nepell NPoKaTRoH Henoabay-
HOTCH B OCHOBHOM TPH BHIA HarpeBaTelbHBIX NeYeil: HArpeBare/bHble KOMO/ALbL, 11po-
XO/IHBIE H CEKIIHOHHBIE.

CoBpeMeHHble HATPEBATEILHBIE [IEUH NPEJACTABIAIOT CODOH BRICOKOMEXAHHINPO-
BAHHEIE AIPEraThl, VAORIETEOPIIONIHE TEXHONOTHIECKHM M AKOIOTHYSCKHM TPedoki-
HHAM, OJIHAKO KH3IHB BRIJIBUIGET HOBBIC 3a1a4H PAIBHTHA NEYHOH TEXHHKH,

Tpebosanna k paboTe HATPERATEIBHEIX NTeueH BIIIOUaIOT B ceDs:

— obecneveHne 314HHOA NPOH3IBOAHTENLHOCTH,

— QDECIeYEHHE KaUeCTBa HAIPEeBa, VIOBISTROPHINIETO TEXHOIOM0R M0 CTPYKTY-
pe W N0 MeXaHM4eckHM CBOHCTBAM METANNG, NO CTENEHH OKaJIHHOOOpa3OBaHUS W
obesy raepoKHBARNIA;

— athderTHBEHOE UCTIONB30BAHKE TOIVIHBA, XAPAKTEPHCTHKONH KOTOPOro CiykHl
yISNBHEL PACKO IHEPrHH HA eHHHILY NPOIYKIHA B KT YCIOBHOIO TOILUHER HA | TOH-
HY TIPOAYKLIHK;

— COOTBETCTBHE JKOJIOMHUECKHM HOPMaM 110 HpelelbHO Z0NYCTHMOMY BeIGpoCy
B arMocepy meian v Bpeausix razos: CO, COs, NOy, 50, C:0H;2 ot apyrux yrieso-
JNOPOJIDE;

~ MEXZHHIALWHA TPYAA HPH IKCIUIYATAUMH W PEMOHTE HeYd H aRTOMATHIAIMA et
TEIUIOBOTD PeaHMa.

MHTErpanbHEIM SKOHOMHYECKHM TIOKA3ATEIEM TeXHOIOTHH HATPEeBa W KOHCTPY K-
LHH TEHH SBIHSTCH CeDCCTOHMOCTE HAMPEBA H CPOK OKYNAeMOCTH KanuTalOBIOKCHIH
B CTPOHTEIBLCTBO HIIM PEKOHCTPYKLIHIO TIEYH NPH FAPAHTHPOBAHHOM KavecTse NpoiyK-
UM W COOTBETCTEHN JKOIOIHYECKHM HOPMaM.
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B nacroauee speMs NpoHIROIMTENLHOCTE MEUM ABIAETCH BAPLHPYEMBIM (haKTo-
pom. OOHY H TV XKe NPOU3IBOAHTEIEHOCTE MOKHO ofecreunts npH paboTe 0RO WiH
HECKOMBKHX meded. Cyliectsyer NoHATHE ONTHUMAILHOH NPOHIEOHTENRHOCTH HEYH,
COOTBETCTBYIOWEH MHHHMYMY Pacxo/la JHePriH Ha Harper MeTania, THOo MHHHMYMY
ceDeCTOMMOCTH HArpeRa.

Ha nepennuii nnan seiasuraercs tpebosanue (peKTHBHONO HCIIONB3I0OBAHHA
TOILIHBA M APYIHX pecypcos, T.e. mpobnema aHepro W pecypeochepeskenns, B cpain ¢
ITHM MEHAESTCH aKTYANLHOCTE HayYHBIX npobaem. Hanpusep, yrparuna csoé sdadeHne
33/1a43 MHTEHCH(PHKALMH TenioodMeHa B [e4ax, KK CPeICTBO NOBBIISHHS CKOPOCTH
HAarpeBa, a, 3HA4YMT, H NPOHIBOIWTENBHOCTH HAMPERATENBHEIX NevdeH. CKOpOCTHOM
HAIPEB H BLICOKAA NPOH3BOIHTEILHOCTE CEIOAHA He AB/ISIOTCA CaMOLEILIO, NOCKOILKY
MPOMBIHITCHHOH NPAKTHKE HYKHBL HE PEKOPLL, 4 SIKOHOMHHECKAA HEneco0dpaiHocTb.

H3 ananusa rennosoro Gananca newwd, 3anHcaHHOro B (OpMe, MPeITOKEHHON
L CeMHREHHBIM, CIEIYET BBIBOA O TOM, YTO BOIMOMHBI TPH HAIPABIEHHS YHEPro-
cOepemeHns:

— YMEHBIIEHHE TeIIOBOro JedpHiMTa MeTanna Al, T.e. KONHHecTsa Ten10Th, Ko-
TOPOE JOIBKeH NOrJIOTHTL | KT MeTanna B neuw, 4Tobul HarpeThed oOT HAYANBHON 10 Ko-
HEYHOH TeMIeparypbl;

— YMEHBIICHHE MOTEPEL TEMIOTLL W3 padoyero [pocTpaHcTBa nedyn depes gore-
POBKY H OKHA B OKPYHAIOLIYI Cpeiy, a Takwe Ha pasorpes fyrepoBkn g0 pabouei
TEMIEPATY PbI;

— noBbILIeHHE KOdpuiMenTa Henonb3osanud Termiotel Tonauea (KHT), T.e.
JOMM TENAOTE CFOPAHKS TOIUIMBA, KOTOPYK) YAASTCH HCIONBI0BATE B npeaenax pado-
Yera npocTpadcTra nmevd. Pacxos ToniMea Ha reys ofparTHO [PONOPHHOHAIEH BETH-
uune KHT.

PaceMOTpHM KOHKPETHBIE CIIOCO0OB] PEaH3allii Ka#10ro M3 TPEX HanpasieHui
FHEPrOCOEPEXEeHHH B COBPEMEHHBIX TIEHAX METAMIYPIHH H MALIHHOCTPOSHHA.

| cnocob. YMeHblienHe Al jJocTHraercd Ha MPAKTHKE MYTEM MOBBIICHHS
HA4ATEHOH TEMIIEPaTYPhl METAIIR IPH NOCA/IE ero B neds, Tax Hagmsaemblil "ropauiii
nocaja” BOIMOKEH TPH COXPaHeHHH B METANNE TEMJOTHL, MOIYYEeHHOH HM B OpeanlIy-
HeM Nepe/iene, B TOM YHCIe TEIIOTE KpHeTallauMu ciuTkos. [Tpumerdente Texno-
NOTHH TI0CAN2 B HATPEBATENBHEIE KONOMIE CIHTKOB C HEIATBEpPEBIIeH CepaleBHHOH
obecrevHBaeT COKpalleHHe yaensHoro pacxota tonausa jo 40%. [ogobubie pesyiib-
Tarsl noaydedbl Ha koMOuHate "Kpueopometans”. CornacHo pacqeraM, B MOMEHT 110-
caia CIMTKOB B KONOALUL pusMepro 30% ux obbeMa 3aHHMacT WKHIKaA Cep/illeBHHA.

HeobxoauMo Kak MORBHO MeHbille OXJIAaMIATE 3aroTOBKM, NOMYUEHHBIC HAa
MHJI3, nepen nocagos B HarpeBaTenLHBIC Neu 1A nocneayromei npokarkn. [puve-
pOM OCYIIECTRICHHA Takoi 3HeprocOeperaidued TEeXHONOTHH ABIAIOTCA JIHTEHHO-
MPOKATHBIE MOJYIIH.

B pane cayuaes yaaéres BooDe HCKITIOUHMTE NTPOMEKYTOUHBIH HArpes MeTania
MEATY JABYMA N0CIEI0BATENEHEIMH NPOKATHRIMH CTAHAMM, T.€. AOBECTH TEINIOBOH je-
GUIHT 10 HY I8 Daarogaps YMensenio oTePs TEMNOThH PacKaTaMH NPH TPAHCAOp-
THPOBKE OT OJHOTO cTana K apyroMy. [lpn Bieapenny TexHonoruy "Tpan3nTHoi” npo-
KaTki c/1aboB Ha HeNpepbIBHEIX NHCTOBRIX CTaHax, npH kotopod 95% cinados npoka-

ace
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TRIBAIOTCH De3 NPOMEXYTOMHOID HAIPeBd B NPOXOAHBIX MEHax MOKHO COKPATHTH
YACNBHEIH pacxoll YCIOBHONO TOIUIHBA B NPOXOAHBIX neqax ¢ 85 go 15 krfr.

YMeHBIIHATE Al MOKHO TAKKE MYTEM CHHACHHA TeMIIEPaTyPhI HATPeBa METANNA B
nevd. OIHAKe HAA0 YYHTBIBATL, HT0 9TO NOBASYeT 3a coDOH He TONBKO YMeHBIUECHHE
pacxoja TOIIHBd, Yrapa i 00e3yriepoRHBAHNA METANNA, HO H YBETHYHT PACX0] Ek-
TRPOIHEPTHH Ha MPOKATKY H, BEPOATHO, COKPATHT CPOK CMY#HOLI NPOKATHEIX BaTKoB. Ta-
KM 00pazoM, BelOOp TeMIepartyphl HAIPeBa 3aroTOBOK Npeacrasiser coDoHd 3agauy
ONTHMH3ALHH 10 MHHHMYMY BCEX 3aTPAT HA NPOLECCH HATPEBa H MPOKATKH.

2 cnocod. lloTtepn TennoTel H3 pabovero NPOCTPAHCTREA HMCHIT MECTO B JIHDBIX
nevax, Ho OHH 0CoDeHHO CYVINCCTECHARBI B HArpepaTellbiblx H TCPMHYSCERX ITeHax LIHK-
NUHECKOD NTeHCTBUSA, KOTIa B UMKI TEpMOOOpadoTKH BXOIMT OXJIaAIEHHE Nedd 1o
HH3KOI TeMIepaTypsl WIH KOMA TAKoe oXNakIcHHe 00YCIOBICHO AMHTEIEHEIMH 11PO-
MERVTEAMH MERIY UMEAaME Harpesa cagku. PyvrepoBra TaKUX 114k, BLEINOIHEHHAY
H3 IAMOTHOTO KMPITHYA, NOrI0IAaeT NnpuMepHo B 3 pasa DOoNbLIE TENIOTEL, 9eM CaaKa
MeTanla. YMeHblWeHHe KONMUeCTsa TeoTs Ha pasorpes dyTepoBKH 10CTHIASTCH Y-
TEM IAMEHE] TAMOTHBIX OTHEYTIOPOR MYIIHTOKPEMHEIEMHUCTEIMH BOTOKHHCTRIMK [11H-
TAMM, [IPOH3BOACTBO KOTOPEIX HanakeHo B Poccun H na Yrpaunue,

B npoxoaHeix newax ¢ waraiomumi Gankamu Guaronaps mpHMeEHEHHIO BOIOKHH-
CThIX MATEPHAIOB J1H TEIIOBOH HI0IALHH CTeH H BOI0OXTamIaeMBIX DaloK B co4eTa-
HHH ¢ DeTOHHONH 0DONOMKOH NOTEPH TENMOTHl W3 padOYero NpoCTPaHCTEa COKpallaloT
10 3-5% o1 TennoBoi MOWHOCTH NCYH.

3 cnoco6, /U noseinuerns KHT npusMensoT cleayiomme MeponprsTHA:

— CHHKEHHE TEMMEPATYPEI ¥YXOJAIIMX Ia30R B NPOXOAHBIX H KONLUEBLIX Ievax
MYTEM TSIIOOOMEHA ¢ METALIOM B HEOTAIUTHBAEMOH 30HE;

— VMEHRIIGHHE 00BEMA NPOAYKTOBE CIOPAHHA HA €AHHHLY TOILIHBA ¢ NOMOLLEK
ODOrAEHHA BOTIYXA KHCIOPOI0M, TTYTEM MOBBIICHHA TENNOTE CrOpaHH:A TOIIHBA, &
TAKMKE TYTEM MOIHOTO CHRHIAHHA TOIUIHBA NPH MUHHMAIBHOM H30BITKE BOIIYXA;

— YIUIOTHEHHE pabodero NpOCTPaHCTBA U PeryIHPOBAHHE JaBNEHHA Ia30B B 11e-
YH ¢ HENBKY VCTPAHEHHS MOACOCOE ATMOCEpHOrO BO3IYXA.

Opnaxo naubonee 3perTHBHEIM cpeicTBoM noseiiennd KHT v axoHoMHH
TONNHBA ABIASTCH YTHIH3ALHA TEII0TE YXOAAUIHE H3 MeYH raos, B YacTHOCTH, [TYTEM
HAIPEeBa BO3AYXa H ra3000pasHoro TOMIHBA B PEKYTIepaTopax WK pereHeparopax.

B pexyneparopax 100 TeIIOTEL, HEPEIaBaeMOi BOIYXY [0 OTHOWCHHIO K TEMN-
70Te YXOJAUMX JABIMOBEIX razor, coctasaseT 30-40%. OcTankHas 4acTh TENAOTLl Bbl-
HOCHTCH B atMochepy.

Ha newax ©Ooubimod MOIHOCTH  YCTAHABIHBANOT JHEPIETHUYCCKHE  KOTIbI-
yrusnsatopsl. OIHAKO NPHCYLIAs HAIPEBaTeNbHBLIM NeuaM paboTa ¢ nepeMeHHoH npo-
HIBOJHTETBHOCTEHY CO3/14eT HeHOPMATEHEIE YCIOBHA ANH JKCIUIYATALIMH JA0POrocTon-
LIHX KOTAOR-YTHIH3ATOPOB,

[puuntibt HH3KOIH HPHEeRTHBHOCTYH CYILECTBYIOIIHX PEKYNEPATOPOB TAKOBL

— TEeMMEPATypa ABIMOBEIX 308 MMepe METAUIHYECKHM PEKYTICPATOPOM HE MO-
wer ObITh Bule 900-1000°C o yeI1oBHAM ero JoJIF0BEYHOCTH;

e
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- 'ft]i?lh'TH‘NCHII TEMITERATY PRI AbiMA HA BXOIC B peEVIICPATOD SHAMMTCIRHO HITHES
B PEIVILTATE NOJICOCA XOMOIHOTO BOJAYXA B JIBIMOBOH KaHAI 34 NEULD, MOITOMY TeM-
neparypa nojorpesa Boiayxa (nudo raia) He npeswiuaet 300-400°C:

— KePAMHYCCEKHS PCEVIICPATODLI CINOCODHE] MoIorpeTe BO3IYX 10 QoJlee BRICO-
KOH TEMNEPATYPLI, OAHAKO OHH IPOMO3IIKH M HEMEPMETHYHBL Y TEUKH BO3IyXa 4depes
HETIOTHOCTH JocTHrawT S0, B PEIVIETATS e CHRWRACTCA TeIUToEAd MOMIHOCTE TTe-
UH M HAPYIIAETCA PEryIHPOBAHNHE FOPEHMA.

IHepenekTHRABIM HANIPABIEHHEM PAIBHTHA KOHCTPYKUHA HAMPEBaTENRHEBIX MTeHek
B XX Bexe ABIAeTCH NPUMEHEHHE JUIH YTHIHIAIMK TENIOTR TeYHBIX Iatos Manorada-
PHTHBIX, B H2CTHOCTH, WAPHKOBLIX pereHepatopon. PereHepaTHBHLIC [1eYH HOBOI'O TH-
1Ma NOIYHAKT PACTIPOCTPAHEHHE B MHPE 110 MEPE HAKOIUIEHHA OIMKITA HX 3KCIUIYaTAaLHH.
Hacaaka ManoradapuTHBIX peredepaTopos, NPpHMEHIEMBIX B NPOMBILUIEHHBIN HArpesa-
TEJILHBIX MEYAX, COCTOMT M3 KOPYHA0BBRIX OKaTsiuel auamerposm 20-25 MM, cogepra-
minx 98% Al203. [TosepxHocTs Harpesa | a7 Taxoii nacaakn B 10-15 paz Sonklue, qem
KHpNUYHOH Hacaakn tHna Cumenc. TlodtoMmy WapHKOBLIH pereHepaTop HMeeT He-
DoskIIHe TadapiTel H MOMET YCTAHABIMBATECH B CTEHAX MeYH WIH B TAK HA3LIBACMOH
pereHeparHBHOi ropeinke. Yrobol BOIBPATUTE B NeYL © HAIPETBIM BO3AVXOM H, TIPH
HeODXOIHMOCTH, € Ia30M KAk MOKHO DOJIBIIE TeIIOTEL, YHOCHMOH ARIMOM, HACAIKa pe-
FEHEPATOPA He QOUIEHE IPOrPeThed 110 BCgH BRICOTE, OFTOMY deped 1—3 MHHYTHI jie-
20T TEPEKHAKY ENANaHOB — JBIMOBOFIYIIHBIX M FEIOBLIX, HPH ITOM TEMIIEPATYpa
ABIMA Hi BLIXOAE M3 peredeparopa ve npessiwaer 150-200 °C,

[HIapHKOBEIE pereHepaTopsl BOIBPALIAIOT B netb 85-90% rennoTsl yXOIaIIHX 13
neyy razos. Tesmneparypa nojorpesa sosiyxa npuMepro ga 100 “C wwwe Temnepary-
Phi JLIME HA BEIXOJE H3 nedd. Pacxon tonnmsa Ha neus cokpatgaerca s 1,520 pasa.
HauGonwmmii ekt oTHOCHTCA K NevaM, He WMeBLIMM pekynepartopos. lepeson
ASICTBYIONIMX Tletel Ha pereHepaTHBHOE OTOIUIeHHe TpedyeT YCTAHOBKM JIhIMOCOCA
JUTH NPenIoied i a3poIHHAMHYECKOTo COTIPOTHRICHHA IHAapHKOBOH HACaAKH.

s mepexnotenna pereHepaTopoB ¢ AbIMA Ha BO3AYX W C BOHIYXE HA JLIM HEPEes
KARIRIE 3 MHHY TR CIYANT OJHH TePeKHIIHON KIamaH.

HOBHIHA KOHCTPYKLIMH COCTOMT B TOM, UTO HMEETCA NMO-MPeAHEMY OIHA 110CT0-
AHHO BETHOHMEHHAA FOPEIKa B [EHTPE MOAHHE], BCISACTEHE Hero OTCYTCTEYET MEPSKHIL-
MO Fa30BLIH KIANaH, XapakTepHeIi H pereHepaTHBHBIX Neuei.

[Tpoxojidbie Nevd HCNOARIVIOTCA JUIR HATPEBA METALIA Mepel NPOKATKOH Ha JTH-
CTOBBIX M COPTORBIX cTanax. [Ipoxoanbie nedn oTHOCATCA K [IEUAM HEMPEPLIBHOO ACk-
creud. MeTaur B cBoeM JABHEKEHHH NOCIe10BATEILHO MPOXOIHT 30HLI HEYH: [TPOXOHAA
(He oTannMBAEMAad 30HA NPeIBapHTENLHOIO HAIPeBa), CBAPOYHYIO, B KOTOPOH OCy-
HIECTRIASTCH ORICTPBIL HAMPER METANNA, H TOMHIBHYIO, 1€ NPOHCXOAHT BRIPABHHBA-
HHE TEMISPATYP [0 CEMEHHI0 3ar0TORKH.

JIOCTOMHCTBAMH POXOAHLIN HATPEBATENBHBIX Tevell SBIAIOTCA HElPEPLIBHLI
xapaktep padoTbl ¥ OTHOCHTENRHO CTaOMALHLLIL DNAroaaps STOMY TEMIOBOH PeAHM.
HenpeprlBHBl xapakTep padoThl NPOXOIHEIX Mevei odnerdaeT apToMATHIECKOS pery-
JTHPOBAHKE TEILTOBOIO PEAHMA.

B yeIoBHsAx HArpesa 3aroToBok ¢ MNepeMeHHBIMH IEOMETPHHCCKHMH H TeIITI0TEX-
HUYECKHMH NAPAMETPAMH, 4 TAKKES TPH NEPEMEHHOM TEMIE BbIJIAYH 3aTOTOBOK M3 He-
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qeH nofydedne TpedyeMoro KadyecTsa HATPEBa 3aroTOBOK BOIMOWHO JIHILL NPH aBTO-
MATHHECKOM YIIpasIeHHH paboTol ydyacTka HarpesarensHbeix neved. [lewn pazanuaror-
CA N0 KOHCTPYKLUHH, HO, TeM He MeHee, ¥ Beex nevell ecth MHOTo 0D1Iero B cxemax as-
TOMATHYECKOID KOHTPONA W PErY/IHPOBAHHA,

ABTOMATHUYCCKH KOHTPOIHPYOTCH CNEAYIONUIHE NapaMeTphl:

— TemMneparypa (pabo4ero NpocTpancTBa B OAHOH MM HECKOJIBKHX TOHKAX; NPO-
AYKTOB CTOPAHHA MEPEN H [IOCHe pekyneparopa, W nepei ALIMOCOCOM: IICIOIPeThIX
BO3IYXA H Ia3a; [IePBOH CeKLHH MeTAITHYECKHX PEKYTIIEPATOPOoR );

— pacxoj (TOINIWBA HA NMeYh H 110 30HAM OTOILICHWA. BOITYXA, OXJamaaolnei
BOJ/IBl, €CJIH HMEHOTCH BOJAO-OXJARJAEMbBIE JIETANK), fasneHne (B padoueM npocTpaH-
CTHE MEYH; Ta3a 0 Bo3ayxa);

— paj’pexense B OJHOH WIH HECKOJBKHX TOUKaX [bIMOBOIO TPAKT.

ABTOMATHYECKH PEryJIHPYIOTCH!

— TeMOepartypa B zoHax pabouero npocTpaicTsa;

- IABNCHUE B paboyeM NpoCTPaHCcTBE;
KaueCcTBO CHHIAHHA TOTUIHEA.

JIns onoseljeHMs nepeoHAla 0 HApYIIeHHAX B padore M aBTOMATHYECKOIo OT-
KIHOYMEHHA MeYH NPH BOZHHKHOBCHHH aBAPMHHBIX CHTYALMA NpeaycMaTpMBacTCd CH-
CTeMa 3BYKOBOH M CEETOBOH CHIHATHIAINMH W OTKIIOUEHHA Ia3za W BO3AYXE HA 11€4b.
Orcedka nojiavl ra3a M BOIIYXa K rOpelikaM OCYLUEeCTBIRETeH PH NAeHHH JaBIeHHs
OJIHOT'O H3 KOMIIOHCHTOB FOPeiKkH U OTEMOMEHHH NHTanns npudopos KHMTTHA,

Haubonee cnomHeM BONPOCOM YITPABICHHA HAIPEBATEILHLIMY NeYaME ABIASTCA
ONPEIeNeHHA 3aK0HYEHHOCTH NpoLecca Harpesa 3aroTosBkd. Benu onpeienuts Teme-
PaTYpy NOBEPXHOCTH €11 BOIMONKHO, TO 3a7a4a ONpenc/IeHHs HArpepa NeHTpa 3aro-
TOBKH ABIASTCA CNOMHOH W HEpaspeUIMMOH B NpoMbluuieHHoM saciurade, Ceituac
Hanbonee MppekTHBHO WCNONBIOBATE MATEMATHYMECKYIO MOASTL HArpeRa CAWTKA 1o
JIAHHBIM KOTOPOH YIPaBIATE NMpoleccoM Harpesa, s OLeHKH aleKBaTHOCTH MOAEH
HeODXOAMMO MPOBOAHTE IKCIEPHMEHTEL HA JUMOTOBKAX W NEPHOJMHECKH AIaNTHPOBATE
€€ NoJ TEKYILHE NPOHIBOICTRCHHEIE VCIIOBHA.

Tennoseie npoueccel, NpoTeKalollde B HAIPEBATENBHEIX MTEYAX, KPAHHE MHOIO-
obpazsel. [lpolecckl ropeHus, TBHKCHHA FA30B, TENI000MEHA, NPOTEKAIOUIHE [IPH Bh-
COKMX TEMIEPATYPax CA0KHEL M HepaIpriBHbL oyromy ueenegorasune TennoodMena W
Cro MATEMATHYECKOS OMMHCAHHE TPEICTABNLeT co00H KpaiiHe TpYIHYIO 3a1a4y, pelle-
HHE KOTOPOH MMEST BAMHOS TCOPETHYECKOES H NIpaKTHYeCcKoe dHavueHne. JIna erpaboT-
KH HajgsHoro pedHmMa [}HEOT'J;[ HeoOX0AHMBl MHOTOYHCICHHLIE IRCMCPHMEHTAN BHBIC
HCCNETOBAHHA HA AeHCTBYIOINK neuax. OIHAKO dKCNePHMEHTATEHOE HIYHEHHE TEII0-
O0OMEHA B BRICOKOTEMIESPATYPHBIX [1eYaX BeCchkMa 3aTpyiteHo. Takue skcnepuMeHThl
KAk M3IMCPEHHE TeINMOBBIX MOTOKOB B Pa3IHYHBIX TOUYKAX [0 JUTHHE W UIHPHHE NeYM,
TeMnepaTyphl Gakena W KJIaakH, NpojisHKeHHe Hepes neum cinbda ¢ pasMelleHibIMA B
HEM TEPMOIAPAMH H PRI JIPYIHX MOTYT BEUIONHATECA JHUIL €/IHHHYHO H3-3d HX C10#K-
HOCTH, YTO HE MOWET 0DECneynTs H3IYHEHHA MHOTOMHCICHHBIX BAPHAHTOR H3IMEHCHHA
PEHUMHBIX [IAPAMETPOB Itedeil. B TaKMX YCIOBHAX HE3aMEHMMBIM CTAHOBHTCH MaTCMa-
THYECKOE MOJSIHpOBAHHE, Tpelyioulee BRINONHEHHA JIBYX HENPEMEHHEIX YCIoHil:
HAJIIMHMHUA BOIMOGKHOCTH Donee TOYHON MareMaTHYecKod Mojend nponecca B od#3a-
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FeJILHOH CTPOTOH A1anTalHe MOJASTH HA JSHCTBYIOIEM arperarte. AJanTalks MaTeMa-
PHYMECKOH MOJISTH Takke TReOYeT ClowmHBIX JKCISPHMEHTOB Ha Neyax, OJHAKO, He
CTONL MHOTOYHCIIEHHLIX, Kak [pH IMIHPHYECKOM HoclenoBaHdn B nevax. CTtporo
ANalTHPOBAHHAN MATEMATHYECKAR MOJIENE NOIBOJIALT ¢ HCIONLIOBAHHEM KOMIBLIOTEDA
NPOAHAIHIHPOBATE NPAKTHYCCKH M000E YHCIO BAPMAHTOB, 4ErD COBEPLIEHHO HEBOI-
MOWHO C/IENATE NPH SMIIMPHYECKOM MeToAe MCCIEeORAHHA, H BRIOPATE ONTHMAILHEIE
VCAOBHA Tell1osoil paboTel nedell An8 Harpepa TOro WIH HHoro Metanna. [Tpu cozna-
HHH MOJIEJIER NPOXOAHEBIX TTeYeH BCTPeYaeTes pal TPYAHOCTEH, CBAIaHHEIX CO CIOMHO-
CTBH) MPOTEKAKUHY [TPOIECCOB H ¢ HEAOCTATOHHON HIYMEHHOCTRIO MHOTHX H3 HHX.

[TpoxonHas neus COCTOMT W3 HECKOIBKHX 30H, HH OAHY H3 KOTOPLIX HEIL3A Pac-
CMATPHBATE ABTOHOMHO. Jlawe nepsas no xoay rasos — TOMHIBHAR 30HA HAXO/JHWTCH B
COCTOAHHN TenmoobMeHa ¢ nocaelyiollel csapodHod 3oH0H, Boe 3oHBI (Kpome To-
MIUIBHOH ) HCNLITBIBAIOT Ha cebe BIMAHME JAPYIHX 30H HE TONBKO B pPe3y/ILTaTe MmpoTe-
KAHHA TIPOLECCOB BIaHMHOMND TENN00DMEHA, HO W B PE3VALTATE NEPEX0/d NPOAYKTOB
CrOPaHHA W3 OPEIBIYINeR 300 B nocnenywomyry. Henoctatonbas H3yHeHHOCTE Npo-
HECCOB TEIUIOBLLICICHHH B MIAMEHH W TETIO0TAAYH OT NMJIAMEHH, YCHIIEHHEIX RITHAHH-
EM IPHXOJRIIEY M3 JARYIHX 300 NPOJAYKTOB CIOPAHHA, KpailHe 3aTpyiHseT peuleHHe
BONPOCE O TEMICPATYPEe B Ka#I0H 30He, KOTOPAA MOMET HIMCHATECH HE TONLKO N0
JUTHHE, HO N0 HPHHE W BeicoTe nevd. Bee 310 geaer peliedne no Beloopy TeMiepa-
TYPEI BeChMa NPHOMRHeHHBIM, OueHb HAcTO TEMIIEPATYPRI B TOMHIBHON H CBAPOMHLIX
J0HAX NPHHHUMAKDTCS MOCTOAHHBIMH.

B npoxoausix nesax npeobnanaronms (80%) sapnaerca tennoodMeH winyueHH-
em. llogasnaiomee DONLITHHCTEG KOMIIOHEHTOR TEIUIO00OMeHA H3lydeHHeM B pabouem
[TPOCTPAHCTBE NEUeH UMeeT CeNeKTHBHBIE PAJIHAIIHOHHBIE CBOACTBA, KOTOPLIE JOMHHEI
OBITE YUTEHBI TIPH pacdHeTe TEMI00OMeHa, YTO TAKKe co3jaeT DOJBIIHE MaTeMarHye-
CEHE TPYIHOCTH.

B npouecce narpepa MeTaml noJBEpraeTcs OKHCIEHWIO, NPHYEM 110 MEpe 1po-
JBEHACHAA METANIA K TOPIY BRLIAYH TOJUIMHA C08 OKATHHE YReIH4YHBaeTeA, OraniHa
npeacrapiseT coDoi npekae Beero SHaYUTeILHOS TeIUI0BOE CONPOTHBICHHE: YCTAHOB-
NEHO, HTO NEPenaj TeMIeparyprl B ciioe okaaudel qocturaet 100 °C n Goaee. Ho a1HM
BIHAHHE OKAIHHLL Ha Npoucce Harpepa He OrpaiHYHBacTCH, OralIiHa HMEET OTIHYHEIE
OT METANTA PAIHAIMOHHBLIE CBOHCTBA (CHEKTPANEHBLIE CTENEHE YEPHOTEL H IOINOLLA-
TEIBH Y CNOCODHOCTL), YTO TAKAKS OKAIBIBAST RIHAHHE HA TEnNoobMeH HATYHEHHEM.

B Tlpoxoanbix meuax NpeinpHATHA “epHOH METWUIYPIHH HATPERY NOJJAI0TCH
Gonee ABEYX C NOJOBHHOH THICHY PASIMYHBIX MAPOK CTAMSH, Kak/1ad 03 KOTOPBIX Xapak-
FePHIVETCH CROMMH BeIMMHHAMHK TEIUTONPOBOAHOCTH H TEIIOEMKOCTH, JABHCALIIMMH O1
TEMNEPaTyphl, JTO KpailHe YCIOKHACT MATEMATHYSCKYIO MOOEIb, 118 MHOTOMHCIEH-
HBIX MapoK cTane.

B cooTBeTCTBHH ¢ YpaBHeHHeM 72HepreTHdeckoro OanaHca CYLWEeCTBYeT TPH
ypoBHA noTpebienun sHeprun. [lepsolil ypobeHb XapakTepHiveTcs dPPexTHBHEIM 110~
riolenues Tenma cnsboM B nponecce Harpesa, H coctasiseT 60% obuieit aneprus. Bo
BTOPOM YPOBHE HATPEB [IPOHCXOANT 3a CHET Cropanus Tomnea, cocrasias 20-30%. Bo
BPEMA TPETHETD YPOBHH, TEIJIO NOMOLEeTCs 38 CUeT H3NYUCHHA NOBEPXHOCTH H JIpY-
FUX yTEHER FHEPIrHHE, 00YCIOBICHHRX CTRYRTYpoi nedn. Takum obpasom, Temnepatypa
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YXOOAUIHX TNPOJYKTOB CrOpaHMs ABIAETCA TICPEMEHHOH, KOHTPOIHPYIONICH pacxof
IHEPIHM.

CymecTpyloT JiBa BHA2 [0TEPh IHEPrHH, NPHYHHOH KOTOPHIX ABIACTCA YXO/I5-
IHE NPOJIYKTHL CIOpaius TOIUIHBA M NOTEPH TEMA, CRAIAHHEIC C HETIOJIHBIM CropasnemM
TOIUTHBA. CIIEJUBH'IEHM[U, CxeMd HCCHCJOBAHHAE COXPAHCHHA 3HCPrdY  BEAHOYACT
YMEHBILECHHE TEMITEPATY PRI YXOALLNY NPOAYKTOB CrOPAHUA U NOBRIeHHE MpdhekTHR-
HOCTH CTOPAHNA TOMNIHBA.

Takuwm obpasom, HarpepaTe/bHBIE NEYH METAIIYPIHH H MALIHHOCTPOSHHS CEro-
AHA ¥ B Dauwaiiem DyIVIIeM JOKHE 00eCcneuiBaTh:

= BBLICOKYI) PaBHOMEPHOCTE M CTAHJIAPTHOCTE HArpesa M3Aelil Ha OCHOBE
YIPABISHHH POLEccaMy JIBHKEHHA ra30os 0 CKUIaHHS TOIU1HBA;

— TAYDOKYIO YTHIHIAUMIO TEMIOTsL YXOIALIMX ra3oe Ha ypoeie KMT = 85-90%,
B YACTHOCTH C NPHMEHEHHEM MaNoraDapHTHEIX PEreHepaTopoB A8 HAPEeBa BO3AVEA H,
B CYYae HeoDXOIHMOCTH, ra3oodpasHoro Tomuea ¢ cobIOAeHHEM IKONOIHYECKHX
TpedoBANHIi;

— MHHHMAIBHBIE NOTEPH TENNOTE Ha pajorpes (hyTepoOBKM M 4epe3 WIEMEHThI
KOHCTPYKLHH NeYeH B OKPYHAUOUVIO CPeIy MYTEM HCTHWILIOBAHWA OTHEYTOPHBIX H
TEMNTOHINAIHOHHBIX BOTOKHHCTBIN W3METHIA;

- MANOOKHCIHTENLHEIH PeAHM HATPERA CO CHIKEHHEM T0Teph METANNA B OKa-
ey 10 0,5% Macchl HArPeBAEMbIX H3ENHI.

.’J"LHT}"UJTE:J”:-]H HAY'HEIM HANPABRICHHCM PAZBHTHA HarpepaTelbHLIX neveid spns-
eTcH paspadoTKa HOBLIX MOPENOYHBIX YCTPOHCTE A 00LEMHOr0 CHMIAHUA TOMNHBA ©
BREICOKOTEMIEPATYPHBIM BOITYXOM, & TAKHKE CHCTEM OTOMJICHHMH HArPeBATebHBIX W
TEPMHUECKUX TedeH ¢ ManorabapUTHEIMH pereHePaTOPaMH.

“[.'Hl pﬂipﬁﬁﬂ'l‘ﬁi‘ JAHHOTY QTHITOMBEOIO MPOocKTa HCITOLBIYVETCH TEXHHYMECKRH JTH-
TEpATYPa OTeHecTBEeHHBIX H 3apyDemubix aptopos. JMTeparypa cBasada ¢ yerpoHCTBROM
H 0DOpPY1I0BAHHEM ITPOXO/IHBIX Ne4ei.

B wnure Taiina H.K)., Pozenrapra K).H. «llpoxonnsie HarpesaTenbHbIE TIEHHR
[1] M3naraloTca BOIPOCH! TEOPMH H NPaKTHEH paboThl IPOXOAHBIX HalpeBaTe/IbHBIX Me-
YeH MPOKATHONO NMPOH3IBOACTEA, NOBEIIEHHA HX NPOHIBOJIHTENLHOCTH H 3KOHOMIUHO-
CTH, PACCMATPHBANOTCA [IPOLECChl CAMIAHHA TOILIMBA, KOHCTPYKLUHH 3QKHTATEIBHBIX
VCTPOHCTE, TEOPETHYSCKHE OCHOBRI HAFPEBA, TEIIOOOMeHa, JBHHREHHA IA308, a Takke
METO/IBl  PAcHeTOR NpoxoiHsix  newed. Kuwra npeanasHadeda Ui HHKEHEPHO-
TexHHHecKHX paboTHHKOB 3aB0/10B, HAYYHO-HCCIeI0BaTe/IBLCKHX H MPOCKTHREIX OPraHH-
JalMit; MoMeT OBITE TONE3HA CTYACHTAM METATIVPIHYECKHX H MAIIHHOCTPOHTEILHEIX
RY3I0R.

B nogcHnTensHol 3anHcke « ABTOMATHIMPOBAHHAS CHCTEMA YIPABIEHHA Npo-
xoauoii meun JINT TTAQ « ANMHCKHE MeTAIAYPraveckiil 3asoa» Kommannn «AHX-
HHGKHHHPHHT? [2] KpaTKO ONHCAHA CHCTEMd aBTOMATHKH NPOXOAHOH NeuH, CTPYKTYpa
ABTOMATHYSCKOH CHCTEMBI YIPABISHHS NPOXOAHOH Nevbio, (PYHEIHH, BLITOIHASMEIE
CHCTEMOH ABTOMATHYECKOH CHCTEMBl VIPaBIEHHA NPOXOAHOH Ne4Yd, OCHOBHEIC KOH-
TPOIHPYEMEBIE H PECYIHPYEMBIE [apaMeTphbl, YPaBIeHHe 3NCKTPooDOpY10BaHHEM 1e-
HH.
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Lleasio AMnnoMHoro npoekTHPOBAHHA HRISCTCH ABTOMATHIALMA TOPENOYHBIX
YCTPOHCTE Npoxo HoMH medn JITILE TTAO « AM3s, KoTopas 3ak/0MagTes B ClIe/lyioneM:
AHAIHE YCTPOHCTBA ¥ padoThl IPOX0IHOI nev;
MOJIEPHH3ALNA CHCTEME! YITPABIIEHHS FOPEIOUHLIX YCTPOHCTE.
OobexToM paborsl asnserces npoxogan neds JITL TIAQ « AM3».
[fpeamerom paborel — anexrpuyeckas yacte ACY TI1 neun.
PesyneTaThl paboThl PeKOMEHIYETCH HCIONB30BATE TPH pa3paloTre TEXHOIOIH-
HECKHX NPOLECCOB METANIYPIHYECKOTO TIPOH3BOICTEA.
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2 CPABHEHHE OTEYECTBEHHBIX H TIEPEJOBBIX 3APYBEMKHBIX
TEXHOJIOI'MHA 1 PELLIEHHH

2.1 Uctopua ACY TII

Hloasnense apTOMaTHIHPOBAHHLIX CHCTEM YNPABIEHHS TEXHOTOTHYECKMMH NPO-
ueccamu (ACY TII) crano cnepcTereM CHHTE32 H BCTPEYHOIO PAIBMTHH aBTOMATHIH-
pOBaHHEIX cHeTeM ynpasierdd (ACY) 1 IoKaILHOH aBTOMATHEHM,

2. 1.1 ACY

Tepmun ACY noasunca B MOMEHT, KOTA B CHCTEMBl YIPABICHHA IS pelleHM s
PAITHYHBIN 337349 HAYAIH BHEAPATE BLIYHCAHTENbHYKO TexHHKy. Tunosas ACY Baava-
Ji¢ BRITTAICIA KAk JIBYXYPOBHEBAs CHCTEMA: HIMHHH VPOBeHB OTBEYAn 3a chop HH-
(opmaiiy, a BepxHUH — 3a npuaATHe pewenud. [Morok uudopmauny nocrynan or obn-
EKTE YIPABICHHA K ONepaTopy, KoTopelit oOMenusanca nadueiMu ¢ 2BM u ocvinects-
nan ynpasinedde o0bekToM. BRIMHCIHTENRHEIC MOITHOCTH HCIIOALIOBAINCE JIHIIL JUIH
TOCG, YTODE OONEIYHTE GHEePATOPY WIH JHCneTYepy o0paldoTky nocTynamwiued HHpop-
Mmauuu. B kauvecTse 0DLEKTA YNPaBIeHHA MOITIH NOJPAIYMERATECH KAK TeXHHYECKHE
CPE/CTBA, TAK M MPOH3IBOJACTBCHHBIE CTPYKTYPRI, MEAIY KOTOPLIMH C TOUKH IPeHHA
TEOPHH ABTOMATH3IALNH HeT NPHHUHITHAILHOR pasHiuel, OTiHYHEe NOXBUIIOCE TOIBKO B
HAIBAHHHI ABTOMATHINPOBAHHOE YIPABIEHHE NPOHIBOACTBOM (NpeanpHATHEM) CTAIH
obosHauare ACYIL aBroMaTH3IMpOBIHHOS YVIPABISHHE TEXHHYECKHMH CPCACTBAMMH H
npoueccaMy — ACY TIL Tepseie ACY TI coznasanucet nyreM OOLEIHHEHHA C VIKE
COIAHHBIMH TeleMexaHudeckuMu cucteMamu IBM, npuuem onepartop cTAHOBHICH
OJHOBPEMEHHO W onepatopoM BM, B JHeneT4epoM TeleMexaHHUueckol CHCTEMBI.
CHHAKO 10 3M0XH HePCOoHAIBHBIX KOMNBIOTEPOB OHH onepatop OLUL He B COCTOAHHH —
B JOMONHEHHE K CBOHM HENOCPEACTBEHHEIM 00S3aHHOCTAM MO YIIPABICHHID TEIEMEXa-
HHUCCKOH CHMCTeMOH — CHpaBIsTLC elle H ¢ ynpasleddem 2BM, kotopas savactyio
TpeDOBANa BHHMAHHA THAUHTEeNbHO DONblIero, uem TenemexaHuueckas cHerema. To-
FTOMY TeopeTHdeckHe pazpadorkd Takux ACY TII peckMa pelko BOIIOIMIATHCE HA
MPAKTHKE, 1d H TO NHIIL B Tex o0nacTax, rue sKkoHoMudeckuit adext oT BHEPEHHN
FBM B TeXHOIOrHYECKHH MPOIECC HE HMEN PeIIaIIero sHaveHnd (KocMHYecKa, Bo-
ennas cihepsr). [lo mepe passuTHs M YACWIEBNEHHA BLIYHCIHTEILHOH TEXHHKH MYTH
nanbHeimero pazeutaa ACY TII ctanm O4eBHIHBIMH: NONBITATECH BOWIOKUTL HA
IBM vacts diyHKUHA, BRINOAHAEMBIX onepatopoM. ONHAKO ONMHCAHHAA BLIIE CTPYK-
TYPHAA CXEMA VIKE HE COOTRETCTROBANA 3THM 38JIa4aM, W NONBITKH €¢ MOASPHHIHPO-
BaTh, 100ARKHE NOTOK HHpopManuu o1 obbexkra HenocpeacTeenno K DBM u ynpagne-
HHe 00BeKTOM 1pH noMoutn IBM, Munys onepatopa, cpa3y we BRIABHAM ¢¢ HepaboTo-
¢nocofHocTE, 2BM He cnocobHa BOCHPHHHMATE BXOIHYIO HHQOPMaUHIO B TOM #He BH-
JIg, 4T0 M ONeparop, Kak He CnocodHa HenoCpeIcTEEHHO YNPaBIAThE TEXHOIOIHYCCKHM
npoteccoM. [lonwTen npeodpatoBLIBATE CHIHAILL JUIA BBOJ2 H a/anTHPOBATh YIIpas-
neHHe ¢ yyetosm Tpedosandid DBM npHBOAHAN K YCIOKHEHHIO H YIOPOKAHHIO CHOTE-
MBI, UTO HE BCErld OUPABALIBAIO CAMH YCOBEPUICHCTBOBaHMA. lakas curyauwusa (no
kpaiineii Mepe, B CoserckoM Cowse) CyWeCcTBOBANA NPHMEPHO 10 cepeninl 8-x ro-
JIOB.
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2.1.2 JlokanbHasn aBroMaTHKa

JlokaibHan aBTOMATHKA Pa3BUBANACE OT BHIMOJHEHMA YACTHBLIX 3a7a4 yrparie-
HHA OJHUM TIPOIECCOM MM OOREKTOM K VIPABICHHK) KOMNIEKCOM M3 HECKOIBKHX
NPOLecCoBR HAH 00LeKTOB. KOMIIEKe TeXHHUYECKMX CPEACTB, 0DeCeUHBAIOIHY ABTO-
MaTH4YeCKOe (PYHKUHOHHPOBAHNE IPYINGL TEXHONOMHYECKHX NIPOLECCOB WIH TeXHH4e-
CKHX CPeaCTB, MOMYHMH/ HA3BAHHE CHCTEMBl aBTOMarTHdeckoro ynpasnenusa (CAV).
CAY ppennonarawr (pyHKIHOHHPOBAHHE [pouecca 0e3 BMEIIaTeNbeTBA YelOBeKa.
Mepbbie CAY peann3oBRIBAIHCE HA GHANONOBBIX PETYIATOPAX W PENEHHLIX CXeMax ap-
TOMATHYECKOTO YIPAaBIeHHA H OBITH A0BOILHO [UIHPOKO PACTpPOCTPAHEHE! H YCIIENIHO
NPHMEHAIHCE KAK B KAHCCTBE HEOONBIINX YV3IN0B aBTOMATHYECKOIO YIIPABICHHS, TaK W
B DOnbIINX TeaeMexanudecknx cHeTeMax. OUHAKO NONBITKH CO3AaTh NOJHOCTLIO 4BTO-
MarHyecky, Gonslnyo (Gostee 100 KOHTPONHPYEMEBIX H YIPABIAEMbIX NaPaMETPOB)
TeNeMeXaHHYECKYIO CHCTEMY TIPH MOMOLUH aHANTOrOBEOH aBTOMATHKH H pelleHHbIX cxeM
YNPABACHHA NPHBOLMITH K TOMY, YTO 3a4acTYI0 (U3HYecKHil 00BeM M CTOWMOCTE TAKo#
CHCTEMBl OKA3BIBATHCE 3HAUMTENLHO Oonblle, YeM ¥y caMoro o0nekTa (MAM Ipylinb
00BeKTOB) yrpapienis. Jda u HanemHOCTs TAKHX cHeTeM Obula Hepeluka. [losromy na-
PAIIeNBEHO ¢ ABTOMATHYECKOH CHCTEMOH YIPABIEHHA BCErga CO3JaBAIOCE PYHMHOE
YIPaBICHHE, 4TO, €CTECTBEHHO, HE CrIocoDCTEOBANG HE YITPOILEHHKD, HH YICHIEBICHHIO
obopyaopanus. Penefitple cxembl ynpasieHus Jerko MOLIAI0TCH MOIEIHPOBAHHIO [TPO-
MPAMMHBIMH CPEACTBAMM, NOITOMY OEIIO BIOIHE €CTECTBCHHO HONBITATECH HCIONL30-
BATE IS 3THX LeNeH BRIMHCIATENBHYIO TexHuKY, Takaa BOIMOKHOCTE BOSHHKIA € 110~
ABNCHHeM MHHH B MHKpo-DBM. M saeck Berana yiwe sHakomas npodrema afanTainus,
TONLKO B JaHHOM C/YYAE BRIMMCIMTENRHON TEXHHKH K NoxanbHOoH asTroMaruike. [Mpw
NMOCTPOCHAY "CHH3Y' peaibhan paborocnocobuocts ACY TT1 oxazanack Toii ®e, uto |
[IpH NocTpoeHHd "ceepxy”.

2.1.3 JlpnaeHHe HaBcTpeyy

Taxum obpazom, pazeutie ACY M N0KaNbHOH aBTOMATHEH LU0 BO BCTPEHHBIX
HANpPaBIeHHAK, HO 10 ONPele/leHHOMO MOMEHTA TEOPETHYECKH X0poilo paipaboTaHHbe
cxemel noctpoedna ACY TII ¢ nByxXypoBHeROH apXHUTEKTYPOIl Ha NPAKTHKE OKA3hiBa-
JHCE HIH CAHUIKOM CHOKHBIMH B ROPOr#MH, win Hepaborocnocobueimu. Yrods! aTH
IBa  HAUPABICHHH «BCTPETHIHCh®, TOTPeDOBANOCh LENCHaNpaBleHHOE pa3BHTHE
CPe/CTB aBTOMATH3IALUHH, B TMEPEYI0 OUEpe/lb B IUIaHE COBMECTHMOCTH JaTYHKOB M MC-
MOMHATEALHEIX MeXauuiMos ¢ uuporoil annapatypoii obpaboTkn ganueix. Heobxo-
JHMO OBLIO MPeoitIeTh TAKOE BAKHOE OIpaHHYeHHe, KAK BBICOKAS CTOMMOCTb BRIMHC-
auTensHol Texunkn. Hanbonee npuemneMeiM pelieHuem obenx npobaes cpaly crano
CO3NAHNE TPOrPaMMHPYEMBIX  YIPABIAIOUIMY MHKPONPOLECCOPHBIX  KOUTPOLIEPOR,
| [porpaMmMupyeMble KOHTPOMIEPRL, Oyay9H N0 CEOSi CYTH IHQPOBLIMH (A 3HAYMHT, Ner-
KO COBMECTHMBIMH € YIPABISIONIMMHA MAIUHHAMH BePXHEID YPOBHS), HMEIOT Crienua-
IHIHPOBaHHBIE DIOKH I YNPABISHHA H CBA3H CO BCEBOIMOXKHEIMH QHATOTOBBIMH,
AHCKPETHBIMH W IMPOBLIMI JaTUHKAMH W HCOOMHUTENIBHBIMH Mexanuimamu. Hupo-
KOE PAcHpoCTpaHeHHe KOHTPOJUIEPOE COBIAN0 MO BPEMEHHM C HAMANOM paclpocTpaHe-
HHA NEPCOHAILHBIX KOMIBIOTEPOB,

[oyroMy MOKHO CKa3aTh, 4TO [POCTLIE H HEJOPOIHe peaibHo padoTaiouie as-
TOMATHIHPOBAHHRIE CHCTEMBI YIPABICHHA TEXHOJOTHHECKMMM TIPOUECCAMH HAuanu
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MOHBIATBCA B TOT JKE MOMEHT, KOIJld B NOBCEAHEBHOH MHIHH BMeCTo TepmuHa DBM
Haval YHoTpebaaTeca TEpMHH "MEPCOHAIBHBIH KOMNBIOTER", HITH MPOCTO KOMIBIOTED.

C npumMeHenHeM NporpaMMHPYEMEIX KOHTPOIUICPOE THIIOBAN CXEMA NOCTPOSHHA
ACY TIT npuobpena BHI LENMOYKH: ONEPATOP — YIPARIHIOIMH KOMILKTED — YIIPas-
NAKILIHE MPOrpaMMHPYEMbIE KOHTPOIIEPE — JaTUYHKH H HCIONHHTETEHEIE MEeXaHHIMEBI
— 0DBEKTBI ynpasaenus, rae odMeHn HHpopMmalunen wen B oboux Hanpamiexnax. [pu
noctpoeunn ACY TI1 no mannoii cxeme oneparop yike He MOKET HelOCPeJCTBEHHO
BIHATE Ha TEXHONOTHYLCKHH Npollece, BOCTPHHHMAN MH(OPMALHIO HENOCPEACTECHHO
C NATHHKOR M YIIPABAAA HCIIONHHTEIBHEIMH MeXaHMIMaMH. XOTA COIIaHHE Napanieb-
HOPD PYYHOIO VIPABIEHHA B TPHHLKIE BOIMOWHO, HO B HeM HEeT HeoDXOIUMOCTH, TAK
KaK HAISWHOCTh CHCTEMEI B DOJBINWHCTBE CNVYAeB JOCTATONHA, 4 ABAPHAHBIE CHTYA-
IHH MOTYT OTPabaTRIBATECA KAK YIPABIAIOIHM KOMITBIOTEPOM, TAK H [IPOIPAMMHpYE-
MuiMi koHTpoanepami. Takas apxurextypa ACY TI nogpazysesaer, 4To Kasabii an-
NaparHelil YpoOBEHbL MOKET NPHHHMATL Ha cefd YacTh GyHKUME HHBIX YPOBHEH.

Hanpumep, Bee (yHKUMM yNpasleHHA TCXHONOTHYCCKHM MPOLECCOM MOMHO
BOIIOMMHTEL HA YIPABIRIOIIMEG KOHTPOLIEPEL, 4 KOMILKYTEP BEPXHErQ VPOBHA B 3TOM
ciyyae OyaeT Toneko oTobpakars X0l npouecca. MoOMXHO HCNONBIOBATE KOHTPOINEPEI
JHUTE KA [epeaTodHOoE 3BEHO, 8 BCEM MPOLIECCOM ﬁ}-'_-l,c:r FIPABIATE KOMILWOTED WIH
dawe oneparop. Ha npaxktike bame seero (pyHEUHH 0dpaboTku noctynaomeii o gar-
YHKOB HHOPMaUWH H MPHHATHA YIPABISHYECKOIO PELISHHA PacrpefeleHbl Mew Ly
YOPABIAKILHM KOMIIBIOTEPOM H KOHTPOANCPaAMH; ONEPaTop 3a1aeT ML HaAYaIbHbIe
YCIIOBHA TEXHONOTHYECKOTO NPOLECCa W IIPpH HeoDXOAHMOCTH KOPPEKTHRYET CaM 1po-
ece. Takas apxXUTEKTYpa NO3BONAET JErKO HAPALUUBATE CHCTEMBI ABTOMATHIHPOBAN-
HOPO yOparieHns. HeT HHKakux NpHHUMNWAIEHEIX OFPAHHYCHH, IANpPENIZFONINY B
caydae HeoDXOMMOCTH OIHOBPEMEHHO YIIPaBASTH HECKOALKHMH [POLECCAMH  HITH
ODBEAHHATE HECKOIBKO IIPOLECcon B 0MH. KOMIEIOTEP BEPXHErD YPORHA MOMET ORITh
COCAHHEH H C JAPYTHMH KOMNBIOTEPAMH, KOTOPBIC BRIIOIHAIOT 301440, HEe CBA3AHHBIE C
FEXHOMOHYECKHMH TIPOLEccamMu, HanpuMep, (PyHKIHKH OyXranTepuH, OTIeN0B Mapke-
THHrA, Kanpok M T.0. B takom cnyuae ACY TIT Oyner coCcTasnaTh YacTh OJAHOIO W3
KOMIIOHEHTOB ¢1HHOH HH(PpOPMAUHOHHO- Y IDABIHIOWIEH CHCTEMEL.

2.2 ACY 111 ceronna

ACY TIT — 510 aBTOMATHIHPOBAHHAN CHCTEMA YIIPABISHHS TEXHOIOMHUECKHM
npoueccoM. [lo-npyromy crkasate eme, 4to ACY Tl — koMniekcHoe pelenye mo as-
TOMATHIALMH TEXHONOTHYECKHX NPOLECCOB HA NIPOMIBOJICTRS B LEIOM HIH HE OT1eb-
HOM YHACTKE NPOH3BOACTEA,

B coBpeMeHHOM MHpPE, TIAE NPaKTHUCCKH BCE CTANO ABTOMATHIHPOBAIHO POCCHH-
CKHE HPeANpHATHE CTAIH BHEAPATE B cBoe npouisoicteo ACY TTL Dro nessonser vii-
TH OT MOHOTOHHOIO HETOBCHSCKOrD TPY/1A K aBTOMATHIAUHH. ECan paHslle Ha oJHOM
VUACTKE NPOHIBOACTRA MOITIH TPYIHTHCH NEIBH OTACH, TO TENEPh BECh NPONECT MOH-
HO NPHBECTH K ABTOMATHIALMHH,

B nocneanes BpemMs B pa3BUTHIX 3apy0eHbIX CTPaHAX HaDNOAAETCH HACTON LI
MOALEM 10 BHEAPEHHID HOBBIX W MOIEPHWIANHH CYIIECTBYIONHY aBTOMATHIHPOBaH-

SUHCT
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HBIX CHCTEM YIPABICHHA B PA3IMYHLIX OTPACAIX IKOHOMHKH, B MOJABIRIOWEM DOJTh-
ITHHCTBE CAVUACE 3TH CHCTEMBL CTPOHTCH 10 NPHHLIMOY JIMCIIETYePCKOro YIpaBieiis i
COOPA JAHHBIX. DTO CBA3HO CO IHAMUTENRHBIM NPOTPECCOM B 00NIACTH BRIMHCINTEILHOH
TEXHHKH, NPOrPAMMHOTD 0DECHIeHeHHA, HTO NO3ROAACT YRESIHYHTE chepy NPUMEHEHHH
ABTOMATHIMPOBAHHEIX CHETEM. "MPherT OT BHEAPEHHA HOBOH CHCTEMBI YIIPABICHHA HC-
YHCIIHETCH, B 3ABHCHMOCTH OT THIA HPEANPHATHA, OT COTEH TEICAY 10 MIJUTHOHOB 101
NApoE B 1o, boabioe BHHMAHHE VIETASTCH MOASPHHIAUNE NPOHIBOICTE, PEicTaR-
AMIOMAX CO00H IKOJOTHHECKY D ONACHOCTL JUIH OKPYRAIOWEel cpeibl (XHMHHeCKHe H
AAEPHBIE NPEATPHITHH), 4 TAKKe HIPAKUIMX KTHOHEBYI0 pollb B JKMIHeoDecHedeHHH
HACEIEHHBIX IVHKTOR { BOJIONPOROL, KAHATHIANHS W 1p.).

B HacTodlllee BpemA TakHe CHCTEMbI NPEACTABIHIOT coDOH 00beKT aKTHBHBIX
TEOPETHYECKHX Hecneaosanui, FlconemosaTenn, HCNOAR3IVA HOBRIA TEXHOIOTHYECKHH
VPOBEHD, BEPHYIHCE K COIAHHI0 MOJeIeH KOMIUIEKCHOH aBTOMATHIALUMH NPOLECCos,
NPOHIROJACTE W TRPOWIBOACTHBEHHEIX CTPYKTYP. EJMHEIE OTKPBITHIE BBIYHCIHTEILHLIE
CHCTEMBL TIO3BOJHIOT YIIPABAATE PACTPEISIEHHBIMH JCHEeHTPANH30BAHHBIMH 3BOJIOH-
OHHPYIOUIHMHE CTPYKTYPAMH © OFPAaHHYeHHBIM B3aMMOJACHCTEHEM, crocoDHBIME 110/1-
JAePEHBATE N0 Mepe NOTPEOHOCTEH MeXaHniM HAIAMHBAHUA HOBLIX coAsed 1 yriyh-
NATE WX BiauMoaeicTere. Bee HeoOXoauMEIe annapaTHeIE CPe/ICTRE ANA TAKHX CHUTEM
VIHE COTAHRI MIIH JIETKO MOTYT OBITE CO3IAHRL AKTHMRHO paipadaTLIBACTCA JUIS ITHX
ueneil CHCTEeMHO HeaBHCHMOE NporpaMmioe obecnedende. [ nasnas npodiema cocTo-
HT B CO3IAHHH CHCTEMB! TIPOTOKONOE (VHKIHOHHPORAHHA ceTH. Ecnn pemenne 3atay
DY XIAATEPCKUX, MAPKETHHIOBLIX H NPOYHX OMHCHBIX NPHIIOHEHHIT YCISHIHO PELaeTcs
MPH TTOMOUIH JIOKAJIRHEIX KOMIBIOTEPHBIX CETel, TO NPHBHECEHHE B OTY CeTb 3a/1a4
ACY TI1 npeapapnger HOBbIC TPeDOBAHKA K e¢ (PYHEUHOHHPOBAHKID. BOIMOMHOCTH
paboTel B pekHMe pealbHoro BpeMenn. MakcHMannubeli npuoputer npu padote ¢ 00b-
EKTOM YIPARICHHH, HAALKHOCTE NPOTOKOIOE CBATH ¢ 00BEKTAMH W CaMOTECTHPOBAHHE
CHCTEMBI HA TIPEJIMET YTEPH CBAZH ¢ KOHTPOJIHPYeMBIM nporeccosm. HYro kacaeres [po-
rpaMuioro obecnevyennd (110) nenocpenersedno ana ACY TT1, to jans cosnanns ap-
TOMATHIMPOBAHHEIX TEXHOIOIHYECKHX [IPOIECCOB CYUIECTBYIOT H YCICIIHO TIPHMEHS-
KYTCH NAKeThl, HAIbIBAeMbBle B Texuudeckod nureparype SCADA-nporpamsasa (Su-
pervisory Control and Data Acquisition — aueneruepekoe ynpasienie 1 ciop JaHibix),
ITH NPOIPaMMBl NIO3BOIAIOT 00ECNEYHTh ABYCTOPOHHION CBA3L B PEANBEHOM BPCMEHH C
OOBEKTOM YIPARICHHA W KOHTPOIA, BHIVATH3ALUMK HHQOPMALIHK HA 3KpaHe MOHITOPA
B IO00M yI00HOM U8 ONepaTopa BU/e, KOHTPOIE HEWTATHEIX CHTYALHH, OpraHisa-
MO VIATEHHOTD JI0CTyna, xpadenue M o0paboTky HHgopmani, SCADA-nakeTs
obecneyupaoT THOKOCTH CHCTEMBI, NMOUIEPHHBAT PACHPEICNCHHYIO APXHTEKTYPY,
BOIMMKHOCTE pa3paloTku JipaiBepoB, MaclITadUpyeMOCTh, PE3CPBHPYEMOCTE, I1101-
JEPAEY  CHeHHAIHIHPOBIHHEIX  HILIKOB  TPOTPAMMHPOBAIHHA. MHHPULIFIDLNQCRTE'IH|=!L‘
NPOMBIILIEHHBIE VIIPARIAIONIHE KOHTPOLICPLl TAKKE HMET CODCTECHHBIE HILIKH NIPO-
FPAMMHPOBAHHA, [TOBOAAIOLUINE OMHCATL KOHKPETHBIH NPOLECe: IT0 TAK HA3BIBACMEIE
A3RIKH PENeiHEIX CXEM CO BCTPOSHHBIMH OYIEBRIMHE OIEPAlHAMH, KOHTpoMIephl MOMK-
HO MPOrPaMMHEPOBATE W TIPH TOMOILH AccembBiepa MM A3LIKA BRICOKOTO YPOBHA, "allle
peero C, ¢ NOCTSAVIOUIMM KOMIHARPOBAHAEM H 3arpy3Koil YIPaBASIOUIMX NPOrpasMy B
NaMATE KoHTpoIiepa. B Hactonmee spems cozgaune ACY TTI ocobenno nebonbiinx,
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He ABIACTCA YeM—TO HCKMOUHTeNBHBIM, HapadoTaHbl THIIOBLIE CXeMbl, CXEMHBIE M
HPOIPAMMHEIE PCIICHIA, HCIOAL3YH KOTOpRe pa3paboTHMHKH Jame He AKIEHTHPYIOT
BHHMaHHe Ha ToMm, 4to oHu codgaror ACY TII, npocro pewaoTes Texylive 3a1a4m
yopagineHsa oDOpyNoBaHHEM WIH POLECCOM. JTO CBHASTENLCTEYET O TOM, UTO aBTO-
MATH3ALMA Ve JOCTHIIA TOH CTENEHH ODBIIEHHOCTH. TeM He MeHee, HOBLIE NpUMeHe-
HHA WIH HOBLIE peileHHs B 3TOH 00NacTH BCerla NPHBISKAIOT BHHMaHHE — BCIOMHHM
x0TH Obl yIIPaRNeHHe aBTOMATHHECKOH CTHPANBHOA MaluuHoOH wepes MaTepHer.

2.2.1 Pyvarouw ACY TII

Dyukuuu ACY TI noapaznensiores Ha:

I. MudopManuonneie, colepianneM KOTOpbIX seasercs chop, obpaboTka
npeficTasiene HHpopPMalMl 0 COCTOAHHH ABTOMATHIHPOBAHHOIO TeXHONOIHYECKOro
komiierca (ATK) onepaTHBHOMY NepcoHaly WM nepejnada »Told HHdopMauny i
nocnenyioweid obpaborku. Hanpumep, UeHTPAIH30BAHHBIH KOHTPOIL M HIMEPEHHE
TEXHOJOTHYECKHX TTAPaMEeTPOB, KOCBEHHOE HIMEPEHHE NapaMeTpoB Npoluecca, QophMu-
POBdHHE H BhLIaYA JAHHBIX OIIEPATHEHOMY [ICPCOHANY ATE, noarorosga u nepegdada
HHOOPMALUMM B CMEKHEIE CHCTEMBL YrnpasneHus, oboDIIeHHads OLEHKA W NPOrHO1 Co-
croauna ATK u ero obopyaosanus,

2. YnpapldlouiHe, pesybTaToM KOTOPLIX HBIAIOTCH BRIPAOOTKE M pPealIMialus
ylipasnsomwux sosaeicrsui na TOY. Hanpumep, peryanposaiie (ctabunusanus) or-
ACTBEHBIX TEXHOTOTHYECKHY TEPeMEeHHBIX, OJHOTAKTHOE JIOTHYECKOe YIIpaBlIeHHe ore-
PALUAME WK ANNAPATAMH, NPOrPAMMHOE IOTHYECKOe YNparleHue rpynnoii obopyno-
BAHHA, ONTHMANLHOE YIIPaBIEHHE YCTAHOBHBLUIMMHCH WM NEpexoiHblMH TeXHOAOIH-
HECKHMM PesHMaMi, aJalTHBHOE yIpaBleHue o0bekToM B Henom. OTIHYHTEILHAs
0CODEHHOCTE YITPARIAIONIHK M HHQopMauoHHbE QyHEUMA ACY TIT — ux nanpasieH-
HOCTBL HA KOHKpeTHOro norpeburens (TOY, onepaTHBHBEIH NepcoHal, CMEXHLE CcHCTe-
MEI ¥TIpaBJIeHHA ).

3. BenomorarenesHeie, hyHKUHH, 00ecneuHBAIOIIHE PEUICHHE BHYTPH CHCTEMHBIX
safdad. Oun BMetoT notpedurend sHe cueremsl. Hanpumep, wonrtpons 3a QyvHKLUHOHT-
POBAaHHEM H COCTOAHWEM TEXHHYECKHX CPEICTE, KOHTPOIE 32 XpaHeHHeM HHipopmalHy
H T.IL

. Texumueckoe obecnedyenHe — KOMIUICKS TEXHHYSCKHX CPEACTE MONYYEHHA HH-
popmatmk o coctoaanu TOY, dopmuposanns M nepesadn HHPOPMALIHY, JIOKAILHOTO
PeryMHpOBAHMA H YNpPaBIleHNA BEIUHCTHTEILHOH TeXHHKH, MnpeICTARTCHHA H]{(t]{jpl'ﬂ}j—
HH OTIEPATHRHOMY NEPCOHATY, Nepeiaud HHOPMALMH B CMEKHBIE H BhILUICCTOALLHE
ACY, HenonHHTeNBHBIE YCTPOICTBEA.

2. llporpammuoe obecniedeHte, cocTodaliee M3 001Ero W cneunansuoro. Ooiee
nporpaMmice ofecneueHye — OpPranu3yioliHe # TPAHCIHPYIOUIME nporpaMmsl, OHO-
AHOTEKH CTAHJAPTHBIX NpOrpaMM H T, 1. CreuHansHoe nporpaMMuoe obecneyeHne —
NpOrpamMmbl KOHTPOUIA W YIpaslieHnd, peanusyiomnme dyukuun ACY TIL

3. Uudopuvaupontoe obecnedenne — ¢AHHaA CHCTEMA KIACCHDHKAINH H KOJIH-
POBAHHA TEXHOMOTHUECKOH M TEXHHKO-IKOHOMHHECKOH WH(HOPMALIMK, CIpaBodHad H
ONMEpPaTHBHAA HHPOPMALIHA,

et
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4. Opranusanuortoe odecnederne — onucanue hyHKUHOHAILHON, TEXHHYECKON
H OPTaHH3alNHOHHON CTPYKTYP, HHCTPYKIHH W PErfIaMeNTh LIS ONepaTHBHOIO [1epCo-
HaJa,

5. OnepatHBHBIL NEPCOHAT — TEXHOAOIH-0NEPATOPL], OCYILECTBIAIOWHE YIIpaB-
aenme TOY, skenayaraunodnkeii nepconan, obecneymBaroiMi 3a1aHH0e GHYHKIHOHH-
POBAHHE CHCTEME] B LIEJOM.

2.2.3 OCHOBHBIE MEPOLIPHATHA NPH CO3IaHHKH HIH pekoHcTpykiui ACY TI1

(CHOBHBIE MEPOIPHATHA 1IpH cottadHi il pekodetpykuud ACY TIT srmoua-
T

— obenegosanne 0OHBLEKTI ABTOMATHIAIIHH

Pa3paboOTKY KOHIENUHH aBTOMATHIALNK, TeXHWHeCKkHX TpeDoBaHui H TexXHH-
yeckoro zaaaHud Ha ACY TTI1

— BBEIDOP ONporpaMMuo-rexuuueckoro koMinaexkca 1 ACY TI1

~ TEXHHUECKOE PYKOBOACTEBO paboTaMu no patpaborke u puenpeduo ACY TII

= pazpaborky TexHo pabodero npoexta ACY TII, BKIOYAA KOMIOHOBKY H TUIA-
Hbl Pa3Mellenns 000py10BaHHA, HYEPTEXH GPXUTEKTYPHO—CTPORTEIBHON HacTH, MOH-
TAHHBIC MCPTCHH, KabelsHLIe AV PHANGL, i:lll.':LlH{I.‘JHJCLiLI.HH Had GEUP}'JGUHIJHC H MaTepHa-
AL N0 BCEM HACTAM HpoekTa, pabouHe CMEThI, CBOIHBIA CMETHBIH pacuéT

— pazpaboTKyY anropHTMUYECKOro odecreuer s, BEIKYAR BHICOIPaMMb, alro-
PUTMBL TEXHOTOMMYECKNX 3auidT, OI0KHPOBOK, aBTOPEryIaTOPOB, CHIHAIMIALMN, a-
roesix nporpaMy (O1Y), nndopmannonio—pacuéTHLIX 3a1a4

— pazpadOTKY NPOeKTa NporpaMsMHo-TexHHYeckoro kosmmmerea ([TTE)

3ABOJICKHE HCTIBITAHHA H nocTaery [ITK

— obyYeHHe NepcoHala

— CTPOMTENIBHEIE H MIEKTPOMOHTAXKHBIE paboTel (C NpHBIeHeHHeM cyOnopa-
YHKOB), TEXHHYECKHH HA/30P 3a peanu3aumeit npoexra ACY TI1

NYCKO-HAMI0MHBIe  padoThl, BEIOYAA  «XONOAHYIOR HAIAIKY, [OY310BOC
ONpoDOBAHKE, KOMILIEKCHOC ONPODOBAHKE, CAAYY B ONBITHYIO IKCIVIVATAILHID, PEAHM-
HYY HATAIKY

— NpHEMO-CAaToUHBIe HeNBITannd o BRoJT ACY TI B npoMellneHHy 3KCILIVa-

AT

FapaHTHHHOE M NOCTTapalTHHHOE CONIPOBOK/ICHHE
2.4 Cxemel ynpasnenns 8 ACY TI1
2.4.1 Yipashenue s pesise cOopa JaHHBIX

[Mocne waeHTHRUEAUMH HeoOX0MMO BRIDpaTs cxeMy ynpamienus I11, koTopas,
KaK NMPABHI0, CTPOUTCH ¢ YUETOM NPHMEHEHHS NPHHIHITOB YIPABIEHHs, OMpeleltio-
X pekus Gyakuvonupopanus ACY TIL Haunbonee npocroil M RCTOPHYECKH NEpROA
noasuiack cxema ynpasiedus Tl B peswume cbopa nannwx. Ipu stom ACY nonco-
SIMHASTCH K NPoLecey ¢nocoboM, BROPAHHEIM HHACHEPOM-TEXHOIOrOM PHCYHOK 2.1,

b 12
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THCTHHI JAHCIUIEH HAKOIMHTEIH Ha M]T

Pucynok 2.1 — Cucrema chopa aaiHbIx

HuTepecyrolie Mikenepa-TEXHOIOMA NEpeMennbie npeobpasyviores 8 wudpo-
BYIO QOpMY, BOCIPHHHMAEMYIO CHCTEMOI BBOAA W MoMelaerca s 3Y JBM. Benwuunil
Ha 3TOM 3TaNe ABIATCA UH(POBRIMI NPEICTABICHHUAMH HANDMKEHHA, FCHEPHPYEMOTO
JATYHKAMH. DTH BEIHUHHEL 110 COOTBETCTBYIONIHM QOpMyIaM npeobpasyioTcs B Tex-
HHYECKHEe eliHHILLL. Hanpumep, 108 BLIYHCIeHHS TEMIEPATYPHI, 3aMEpAeMoi ¢ NoMo-
B0 TEPMONAapsl, MOKET HCHoAb3oBaTeeH thopmyaa T=A*U2 + B*U + C, rae U
HANpAXKeHHe ¢ BeIxoJa TepMonapel; A, B 1 C — kosgdmunentsr. PesynsraTsl BRIYHCIE-
HHIL perHeTprpyloTea yorpoicTeaMi seiboga ACY TII s nocnegyiomero Heloab3o-
BAHUS HHMEHEPOM—TexXHONOroM. ['naBnoil uenkio cbopa JaHHMBIX ABIASTCA HIVHEHHE
Tl B pasiniibIX yenosuax. B pesynsrate iHKeHep—TeXHOIOT MOMYYACT BOIMOKHOCTE
NOCTPOHTE W {MITH) YTOUHHTE MaTemarHieckyio Moielns [T1, KoTopeiM HymHO ynpas-
ATk, CHop naHHeIX He OKasplBaeT npaMoro sozieiicteua Ha TII, B Hem Halen ocTo-
POMKHEIA [IOIXO[ K BHEIPEHHIY METOA0B YIPABICHHA, OCHOBAHHEIX HA NPHMEHEHHH
IBM. Onnaxo nawe B caMbIX cIOKHLIX cxemax yrpaeneHnsa TT1 cucrema cBopa nam-
HBIX 1718 Oeled anannia 1 yTodHenna Mogend TIT uenonssyercs kax ogHa w3 obaza-
TENBHBIX MOACKEM YVIIPABIEHH.

2.2.4.2 ¥npasnesue B pewHMe COBETUHKA ollepaTopa

YIpasicHue B pesuMe coBeTunka npeanonaraer, uyto 2BM g cocrase ACY TI1
pabotaer B purme TT1 B pasomknyToM konType, 1.€. Baixoaw ACY TI ue ceazanw ¢
opranaMu, yupasngiodMi TIL Yipasndowne sozjeiicTens QakTHYECKH OCYIIECTR-
JIAKOTCA ONEPaTOPOM—TEXHOJIOMOM, NONYHAKIIKM YEazaHud or 2BM pucyhok 2.2,

JlweT
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Prcynok 2.2 = ACY TI1 B pesiiMe coBeTUHKa ollepaTopa

Bee neobxoauMble yIpasasiomme Bo3aeiicTeus suunc/mores JBM B cootser-
CTBHH ¢ Modeasko [T1 pesyiabTaTel BEYHCASHIE NPe/ICTARIRIOTCA ONEPATOPY B IIeUaT-
HOM BHJE (HIIH B BHe coobeHdii Ha auenaee ). Onepatop ynpasiaeT NpoLeccon, Hi-
MEHAS YCTAHOBKH PeryiaTopos, Peryiatopsl ABISIOTCA CPeICcTRAMM NOUIEPHAHMA ON-
THMANBHOTO yopasinenns TTL npuuem onepatop HrpaeT pois CASASILEro U VIPaBIsio-
wero 3pena. ACY TII urpaer poas yerpoitcrsa, Oe30mmboMHO W HENPEPHIBHO HANPAB-
JHIOLIErD OIEPaTOpa B €ro VeHIRAX onTuMusuposats TT1.

OCHOBHOH HENOCTATOK HTOH CXEMBl YIPARTCHHA 3KIHOUACTCH B HOCTOAHHOM
HATHYHH 4enoBexda B uend ynpasicHud. [pu GonewonM qucne BXOAHBIX M BRIXOAHLIX
NEPEMEHHBIX TAKasd CXeMa YNPABICHHA He MOKET NPHMEHATLCH H3-32 OFPAHHYEHHRIX
NCHXODHIMYECKHN BOIMOMHOCTeNH venoBera. (JIHAKO YIIPARTEHHE 3TOTO THIA HMEET W
nperMyuecTea, OHo yAoBIeTBOPHST TPeQOBaHMAM OCTOPOMKHOIO [MOAX0A4 K HOBEIM
MeTodaM ynpapienus. Pewum coBerunka oDeciiedHBaeT XOPOUIHE BOIMOKHOCTH LT
MpoBeprH HOBBIX sMomeneii TI1, B KavecTse oneparopa MOMKeT BBICTYNATE HHACHEP
FEXHOMO, "TOHKO YyBCTBYIOWMI" npouece. OH HaBepHAKA 0DHAPYIKHT HENPABHILHYIO
KOMOHHAIHIO YCTAHOBOK, KOTOPYH) MOSKET BBIAATH HE OKOHUYATENLHO OTNAKSHHAR Npo-
rpamya ACY TIL Kpome toro, ACY 11 momeT cneamth 33 BOIHHKHOBEHHEM aBaphil-
HEIX CHTYAUHH, TAK 4TO ONepaTop HMEET BOZMOMHOCTE YACNATE Do/bIIe BHUMAHHA Pa-
bore ¢ yeranoskamu, npy srom ACY T cnenwr 3a Goapmm YHeIoM apapHilHeIX CH-
FYALME, HeM OlepaTop.

2.2.4.3 CyneprH3opHOE YIIpaBleHHe

B arofi cxeme ACY TII venonsaveTea B 3aMKHYTOM KOHTVPE, T.€. YCTAHOBKH pe-
IYIATOPAM 3a0810TCH HeNOCpeIcTBEHIO CHOTeMOH pueyrok 2.3,

3i/1dMa PpemHMa CVIIEPBHIOPHOID ynpasnenuus — noaaepaanne 111 sbowin ontu-
MaJTEHOH pabouel TOMKH NyTeM OIepaTHBHOIO BolelcTBus Ha Hero. B stoM onmo n3
FAABHEBIX TIPEHMYILECTE JAHHONO pewuma. Palora BXOHOH 9acTH CHCTeMBL, H BhIYMHC-
JIEHNE YIPARNAIOIINE BO3ASHCTRRE Mal0 OTIHY2eTCH 0T PadoThl CHCTEMEL VITPABICHHA
B pesume coBeTuHka. ()IHAKO, Nocie BRIYHCISHHBIX 3HAYCHHA YCTAHOBOK, NOCHe/IHNHe
Npeotpa3OBEIBAKOTCH B BEJAHYHHEL, KOTOPLIE MOWKHO HCIOILIOBATE [UI8 HIMEHCHHA
HACTPOCK PEryJISTOPOB.
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ACY TII . ANVPHAMNEL OTYeThI,
JAdHHEIE N MMocrie-
AVIOIIEro aHATH?a

Pucyrok 2.3 — Cxema cynepBHIOPHOTO YIPARICHHS

ECau pervisTopsl BOCIPHHHMAIOT HATIPAKEHHA, TO BelHUHHEL, BRIDA0ATHIBAEMbIE
IBM, nonknsl GuTe npeodpazoBansl B ABOUUHBIE KO, KOTOPBIE ¢ TIOMOLIBIO IH(po-
AHATIOTOBOND  NIPCODPATOBATENN NPEBPAlIAITCA B HANPAKEHHA COOTBETCTBYIOIIETO
ypoBis ¥ 3Haka. Onrusmansg TTI B 9706 pesiuMe BBUTOIHASTCR NEPHOTHYECKH, HAN.
OAMH pai B ACHB. JIOMDKHE! OBITL BESIEHB! HOBRIE KOMMHIMEHTH B YpaBHCHHA KOHTY-
POB YHOPABACHHA. JT0 OCYUIECTBIASTCA ONEPATOPOM HePes KIABHATYPY, WIH CHHTBIBAA
PE3VIRTATE HOBLIX PACUETOR, BeinojaHeHHbe HA IBM Bojee Bricokoro yposns, [Mocne
aroro ACY TI cnocobra paboTate 6e3 BMEINATEILETRA HIBHE B TEUEHHE THTEALHOTO
ppeMern. Hpumeps ACY TI1 8 cynepriniopronM pekinme.

I. ¥Ynpasnenue agTOMaTH3IHPOBAHHONH TPaHCNOPTHO-CKIAACKOR cHeTembl. JBM
BBIJIAET ajpeca CTe/LIaWHBIY #YeeK, a CHCTeMa JOKAILHOH aBTOMATHEH KpaloB-
radenepos oTpadaTeIBALT NEPEMENICHHE HX B COOTBETCTBHH C HTHMH AIPECAMH,

2. YupasjeHHe INaBRIsHEIME nevamud. DBM smpadaTeipacT 3HAYCHHA YCTAROK
MICKTPHUECKOTO PEKHMA, 4 JOKAUIBHAA ABTOMATHKAZ YIPABIAET [NEPEKIIOYATEIAMH
Tpancdopmartopa no koMaiam IBM.

2.2.4.4 HenocpencteeHHoe HHPPOROES YIIPaBICHHE

B pexuMe Henocpencrpentore uumpposoro yupasnenna (HLLY) curnanw, we-
HOALTYEMBIE LIS HPHBEASHHS B JISHCTEHE YIPARTAIOMIMX OPraios, MOCTVIIAaT HENo-
cpencteento W3 ACY TII, g peryasrops Boobiie HCKIIOHAKITCA W3 CHCTeMbl. B cyiu-
HOCTH, PErYIATOPLl — 3TO MANLIE dHATOFOBRIE BEIMHCIMTEAN, KOTOPLIE PEILATOT OJIHO
¢IMHC TREHHOE YPaBHEeHHe.

Konuenuns HLLY nossonser 3aMeHnTh PEryisTopbl ¢ 3A1aBacMoil YeTaHOBROI,
ACY TII paccunteiBaeT peaibible BO3ICHCTBHA, U NEPe/IaeT COOTBETCTRYIONIME CHIHI-
JBI HEenoCcpeAcTBenHo Ha yopasigionme opranel. Cxema HLUY nokasana wa pucyn-
ke 2.4,

Yeranoskn spojgAaTed 8 ACY oneparopos i 2BM, seinonosowei pacueTsl 0o
ontumuzaund npoueccea. [pn sHannuuu cueremsl HLY oneparop nonsed umers Bos-

HbIE, BAPLHPOBATL JAHANAZOHE JONYCTHMOIO HIMEHEHHS HIMCPHCMbBIX [ePeMeHHbBIX,
HAMEHATL NAPAMETPLL HACTPOHEM W BOCDILE JOMMEH HMETL JOCTYIT K VIpaBIslone
nporpasse. OiHo 13 rnasieix npedmymects pexiava HELY saxmovaerca B BosvMowno-
CTH H3MEHEHHH ATOPHTMOR YIPABISHHA JUIA KOHTYPOB NPOCTHIM BHECEHHEM HIMEHEe-
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HIl B XpaHumyro nporpamay. HauGonee ouesnanstii negoctarox HLLY npossisercs
npu otkaze IBM.
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Pucynox 2.4 — Cxema nenocpenctsenHoro uudposoro ynpasnenus (HLLY)

2.3 Oomas uadwopsanus o TTAQD « AM 3y

Haunnasies 3aBoa ¢ JJOMEHHOIO NPOHIBOJICTEA, YiKe Mo3Hes, B HAYAIE HOBOID
BEKA, BCIe 33 JOMCHHBIMK NMeuaMi ObUIH NOCTPOSHEl MAPTEHOBCKHE, KOTOpLE obec-
NEUHBANH CAHTKAMM NPOKATHRIE CTAHB cHAYANAa MHHBIPCKOro, a BIOCneACcTEHN 1 3na-
TOVCTORCKOrO 3apoos, CobCTBEHHOE NPOKATHOS TIPOMIBMICTBO NOABIIOCE B ALl
JHIIE BO BTOPOH NOMOBHHE XX BEKA.

B 1952 rogy B akcniyvatalnio BEOANTCA THCTOIPORATHE nex N1, 8 1959 romy
JAHCTONPOKATHEIN 116X N2, CleuHann3upoBaBIIMACA HA NPOKATE TOPAMEKATAHEIX 0 XO-
JOAHOKATAHBIX JIHCTOB W3 KAPOIPOYHBIX, KApPOCTOHKHX H KOPPOIHOHHO-CTOHKIX CTa-
NeH W CIUTABOB JUTH ABMACTPOCHHA, KOCMHYECKOH TEXHHMKH M XHMMYECKOIO MAllHHO-
CTPOSHHA.

B 1974 rogy x wuM aobaswicd aucTonpokaTasil uex N3, ocHaliennslil asajiia-
TH-BANKOBBIM cTapnom 7200 pemenkoil dupMel «3yHABUTY, KOTOPRIIL NPOM3IBOAHT TOH-
HAHLIVIO IEHTY M3 NPELHIHOHHBIX CIIIABOE H 3NEKTPOTEXHHYECKHX CTaneH.

B 1986 roay qoMenHoe NpoH3BOACTEO OBUIO BLIBEEHO W3 IKCIUIVATALMH, 30KPB -
Ta OJIHA W3 HETBIPEX MapTeHoBCckUX nedeid. MM Ha cMeHy NpHInel YHHEATBHLIT MIeK-
[POCTANCTUIABHALHEIH [EX 110 BLIIYCKY aMOPPHBIX METALIHUYCCKHY MATCPHAIOB B BH1E
AEHTHL, IOPOIHIEGE H TOPOH/LUIEHREX MATHHTOIPOBEGIOE, HAXOIAMIAX TIPHMCHCHHC B
WIEKTPOTEXHHKE W UIEKTPOHHKE, PA3IBHBASTCA HAYATOES paHee NMPOH3IBOJICTRO TOBAPOR
HAPOIHOIO [MOTPedIeH .

B 1987 roay BEOAWTCH LEX Hep®aBeloued nocysl, Ha faie KoToporo oCBanBa-
eTCH NPOHIBOACTBO KACTPHYIE PASIMYHON eMEKOCTH, HapoBeH W CKOBOPOIL ¢ Telliopac-
NPEIeHTENEHBIM THOM H3 UIOMHHKA, a ¢ 1993 roja — BRIIYCK TEPMOCOE H3 HepXabe-
Koeil crany. Ha ceronns AIMHCKHE METAUIVPIHYeCKHHA 38801 SBIHCTCH eIHHCTBEH-
HEIM NPOHIBOJIWTENEM TAaKHX TepMmocoB B Poccun, a Takxe mauHuMaeT YeTBeproe MecTo
B PAIY POH3IBOANTENSH CTONOBEIX NPHDOPOB M KYXOHHBIX IPHHAUIEHKHOCTEN.

B 1992 roay npeanpuatie OpUI0 Npecdpa3oBaHe B akUHoHepHOE 00LUecTio
@ AMIHHCKMA MeTannyprudeckuil sasoiy. [posurele ¢ MOMEHTA AKUHOHUPOBAHHA N0OJE]
GBUTH HENPOCTHIMH, HO METUUIVPIH ALIH BBICTOSIH, COXPAHMIIN Ka1pkl, 0DOpYI0BaHHE
H YVBEPEHHO HAPAMBAT O0BEME! TIPOHIBOACTEAL, OOHORIAIT H MOISPHHIHPYIOT Me-

i
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TAMNYPrHYecKie arperatsl. Kak coeactTsde, Npou3BoACcTBo CTANH 3a NOCJIeIHHE TPH To-
Ha ¥yBenudunock ¢ 388 o 502 Teicay TouH, & B 2003 rogy Gyaer poseaenc ao 540 Thi-
¢4 TOHH, COOTBETCTBEHHO YBEIHYHTCA M BBIIYCK [IPOKAT4, NPOW3IBOICTEO KOTOPOIO
coctagnio B 2002 rogy 384,3 Thicauu ToHH, na 292 ¢ THIIHUM MUITHOHA pyGueil npo-
M3BEAeHO TOBAPOE HAPOIAHOrO notpedbiednd, 3a 04HH TOILKO IO POCT 318Ch COCTABMI
249 mponenToB! C ysennyennem 0d0BEMOB NPOHIBOACTEA pacTeT 3apaboTHan naara,

B 2001-m, npenvoduieiiHoM 1oy, Ha  BRIMOJHEHHE OPraHM3ALMOHHO-
TEXHHUECKHX MeponpHMsTHid ObINO HanpasienHo cseiue 300 MHAIHOHOB pyOne, M3
HHX 120} MUINHOHOB — HA CTPOMTENLCTEC COGCTBEHHOTO IHEproBhpaldaThlBalolero
kommaerca. [lo sakmovennio wypHana «Jxcnepr-Ypai», NpHHATOE 110 €10 COOPYKE-
HHIO PEUIeHHE ABNISETCH OJHHM W3 TPHALATH NYHIIHX YIPABICHUCCKHX pellieHni roaa,
CNIOCODHBIX MORIHATE HA PRIHOMHOE TIONOAKEHHE KOMIAHHIL

B 2004 roay sakonyensl nycko-Haiagounble paboTsl Ha aneprokomnaekce TOL,
B cocTas HOBOTO KOMILIEKCA BXOAMT TPH NAPOBBIX KOTIa yruausaropa K-30/1,6-100
padOTAKIIMX HA YXOJAAIMK rajax MapTeHOBCKHX fevell ¥ jBe napossie Typouas: [1-6-
1,2/05. JlocTurHyTa maponpoM3BOAHTENLHOCTE OJHOFO KoTaa yThiauzatopa 10-151/.
Obmas  HOMHHAIBHAA  IEKTPHYECKad MOUHOCTL  TYpOOreHepaTopoB  COCTABMIIA
I2MBt. Bee sarpatel Ha JaHHBIH JHEProKOMIUIEKC OKYITHIMCE BO BTOPOH NONOBHHE
2006 ropa.

HMas unascrpeuay rpebosanuam norpeGurencid, B 2003 ropy uwa THAOQ «AM3»
BHENPEHA H cepTudmurposana cuerema CME na cootsercrime Tpebosanusay FOCT P
MCO 9001-2001. Co 2 no 4 anpens 2008 npowunu pecepTHOUKALMIO CHCTEMBI Me-
HETAMEHTA KauecTsa Ha cootsercreue Tpebopannam TOCT P MCO 9001-2001, uro
ABJIACTCA rapaHTHEeH CTA0HIBHOCTH M YCTOHYHBOCTH Ka4ecTBa NPOIYKIHH.

B 2004 r. TTAO «AmmHckuil MeTannyproueckii 3asoay npustano nobenurenem
nporpaMMel « 100 myumux rosapos Poccuuy. Jlunnos naypearta npecTimHOTO KOHKYP-
4 BpYHEeH MeTannypraM Al 3a NocyIy H3 KOPpO3HOHHO-CTORKOR crany ¢ Tenjiopac-
npeaeuTenbHeM ciioeM (TPC-3), Haunnaa ¢ 2003 roga HAOQ «Ammacknil metannyp-
FHYECKHI] TaBOA» CHErOJHO YyHacTBYeT B KOHKypee «l00 nyuinnx tosapor Poccuuy.
HeoaHoKpaTHO CTAHOBHIICH JAYPEATOM H JHILIOMAHTOM JaHHOI'O KOHKYPCa.

B 2004 rony Memxaydapoanas akajeMus KauecTBA W MAPKCTHHIA HAIPAIHIia
NpeanpHATHe 30J10T0H Meibo «Erponeiickoe kauecteoy. [TAQ «Awuneruii mertan-
NYprovYeckuil saso OB HA3BAH OJTHUM W3 NPOHIBOJHTENSH NPOAYKIHMH BRICOKOIO Ki-
4ecTBa, MOk padoTaoLIEM HA OTEHeCTBEHHOM PBIHKE MEeTANIA,

o wroram padoTer 2005 roga B Mockse cocToanack nepsas Poccniickas accam-
Ouest Kadvecrsa. Ee yyacTuuxkamu ctanu 57 poccHBCKHX KOMNaHHi, T0OHBIINXCA pe-
ANBHBIX PE3YILTATOR B 00NACTH KavecTBa. B HX unene AlMBckui MeTanlypriadeckii
JABO 1, YIOCTOSHHLL 30/10Tor0 cepTH(hHEATE KavecTRA, JTA HATPAJa CTANa SIle OJHHM
MOATBEPHACHHEM WIBECTHOCTH MPEINPHATHA HA PBIHKE, €T0 ABTOPHTETR M HAJIEHHO-
cTi. Metayunypri AlUH NOCTABHIN CBOKO NOANUCH 10 JeCiThio NpuHuHnamu Jdekna-
PALMM KA4eCTBA M FOTOBLL CNef0BaThL UM B cooei pabote.

[lo wrorasm 2006 roga n neproro nonyroans 2007 rona 3asof BXOIAHT B ISTEPKY
AYULIHX POH3BOARTENREH THCTOROTO NMpokaTa PocchH.

JincT
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B kanyn 2006 rona sTopoil THCTONPOKATHLI LEX OCBOMI HOBLIH BHI TPOAVEIHH
— [IPOCEYHO-BRITHAHOH JIHCT.

B nexabpe 2006 roga 3aseplidin CIPOMTENLCTBO W 3ANYCTHIH arperar levb-
KOBLL,

25 wonn 2007 roga ocTaHeTea B HCTOPHH AIUIMHCKOTO METAUIY PrUYeckoro ii-
BOJA sHaMeHATeNsHONH Bexoil. Mmenno ¢ storo nHg nowmen orcyer paGoTsl MallHHB
HENPEPBLIBHOTO JIHTEA 3arotoskd (MHIT3) — oanoro M3 samueillnx Tanos KopeHHoii
PEKOHCTPYKLMH LPEINPHATHA.

34 HUMH MOCTEI0BELA WICKTPONeYs H IMPOKITAIKA BREICOKOBOILTHOH JHHHH JJ8K-
rponepeaat (JI31), MoZepHH3alBa npoOKATHOIO NPOM3IBOACTEA, [POHIBOICTEE AMOp-
HEIX CTHICH H KOMIIEKCA N0 BRINYCKY TOBApOB HApoaHOoro notpebnenns. Hopag aiek-
TPOCTANCIIABHIIBHANR TIeUE NPORIBOIHTENLHOCTRIY OTHH MHIJIHOH TOHH CTalWl B 1o
FAMCHHIL TPH €YH HANOAALMECH B MApPTEHE,

Bueapen u npusst B pabory Hoswiil moayie Oracle Businnes Suite «ynpasiense
PEMOHTAMH H 00CIVHHBAHHEM 000OPYI0BAHHAY,

?aboTan NpHObLLIBHO, 3aB0J BKIAALIBACT CPE/ICTBA HE TOJILKO B PAIBHTHE NPOH3-
BOACTBA, HO M CTPOHT COIHANEHBIE ODBEKTEL, MHbe and MeTauypros. CoxpaHena co-
nuatbian cepa. Cepbeiioe BHUMAHHE YIENACTCH MOJIFOTOBKE KaJpoB, B HACTOMLIEE
BPeMA YHHM 33 CHET CPe/CTR 3aB0AA B BEICIUHY yuelHBIX 3aBEACHUAX CTPAHBl OKOIO
cra venorex. B 2007 rogy Gwwa nponieencHa peKOHCTPVELMA 3MaHHE «ALIMHCKOTO
BEUEPHEro WHAYCTpHaAsHOro Texuukymar (ABHWT) nox dunuan 10YpIY,

[leneycTpeMaeHHBIM TROPHECKHM TPYIOM CO3NAH KOMIAKTHEIH, MHOTONpodUIb-
HBIH 3aB0OJ1, NPOJYKIIHA KOTOPOIO NMOABIYETCH CIIPOCOM MPAKTHHECKH BO BCEX OTPac/fX
npomsiniedocTd Pocenn wo2a pybewom, Tricaun notpebureneii nonvyaT oT AlNHH-
CEOTO METAUTYPIHYECKOT0 338014 KAYCCTBCHHY IO NHCTOBYIO CTAML, TOHYAHINYVIO JIEHTY,
TOBAPLL HAPOJHOO MOTPeOACHHA, METAIYPIHYSCKYIO NIPOAYKLMIO YETREPTOTO fepe-
aena. o wroram paboTs! 3a noclieauue NATE leT AIMHCKHE METAINYPrHYecKHi 38801
HEHIMEHHO BXOAHT B YHCIIO MATHCOT KPYITHEHNIHX NPOMBILLZICHHBIX KoMIanuii Poccnn.

CoTpyaHRYan ¢ OTCYECTBCHHBIMI 1 3apyDes HBIMK hHPMaMi, HAYHHBIMH B NPO-
CKTHRIMH HHCTHTYTAMH KOJUIGKTHE HPE/INPHATHA BHEAPIET COBPEMEHHBIE TEXHONOIHH,
YCTAHABIHBACT BRICOKOTOMHOE, NpoM3BoIHTedbHoe obopyiosanue. Lt noctisenns
HOBLIX Leleld ¥ alIHHCKHX METAINYProB eCTh Boe HeoOX0IHMOE — HAKOIUIEHHBIH Tex-
HOOTHYECKHI ONBIT, CTPEMICHHE K HENPEpPRIBHOMY COBEPIUICHCTBOBAHHIO TPOHIBO]I-
CTBHA W, HAKOHEL, JI/IH CNOCOOHBIC BRIBECTH CTAPSHIUHA YPanhCKHil 3aB0J HA HOBLIC
HCTOPHYECKHE pyDeHEi.

TucT
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3 ABTOMATHU3IMPOBAHHBIE CHCTEMBI YITPABJIEHMSA [TPOX0,THOH
ITEYH

3.1 Texnuyeckoe OMHCAHNE M XAPAKTEPHCTHKH TIPOXOAHOI 1184

Jna narpesa mertanna c MOCTSAYIMIEH ero NpoKaTkod nex obopygosan 3 npo-
XOAHBIMH TIEYAMH ¢ TOPUEBOH 3aIPYIK0H, ABYXCTOPOHHHM HArpeBoM M OOKOBOH Bblia-
“eH HArpeTeiX CAHTROB H ¢nabos. Pacnonowenne neveil nokazatno Ha pHCYHEE 3.1
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Pucyror 3.1 — Texnonoruyeckas cxema obpaboTikn metanna s JIML-1

[eun pasmenaorcda 8 1w 2 nposerax. Bo BTopoM OCyUIECTBIHETCA 3arpy3Ka Xo-
MOAHONO METALA B [1e4b, @ B [IE€PBOM — BELIAYA M3 [I€YH HATPETOIO METANNA,

Jomaa mewn Nod pagra 37730 mM. ¥poBeub nona nedd NpHOOIHAT HaJ Noisie
NeXd HA BBICOTY 2,0 M, 4TO 00eCeynBaeT ecTCCTREHHYIO BEHTHIALHIO padouHX MECT
OOCIVAHBAHHA FOPEIOK HIRHHX CBAPOYHBIX 30H ME4H.

Heun No 1w 2 apyxpajgHbie, ¢ apouHbIM CBOJIOM, ¢ 4 30HaMH OTOIUIEHHS, ¢ HCIla-
PHTEABHEIM OXTEHEICHHEM TIHCCERHRX TPYD M ¢ MOHOIHTHEIM NOJIOM TOMHIBLHON 30-
HeL [ leys No3 nsyxpaiaHad, ¢ HNadeNsHbIM CBOJOM, C 3 30HAMH OTOIUICHHS, ¢ HCHIApH-
TEABHBIM OXJARICHASM FIHCCREHRIX TPYO H ¢ MOHOIMTHLIM NOJ10M TOMHIBHO 30HB.

TexHuueckne XapakTepUCTHRN [IEYH TpUBeaensl B Tabnune 3.1,

TOWIMEO nevy — NPHPOAHLIR Idl, peepBHOEe TOILMBO — BEICOKOCEPHHCTERI Ma-
FYT MOWET HCNONBIOBATECH TONBKO B ey Ned,

Jld nojauy BO3IYXA HA NeYH YCTAHOBICHL! 4 BO3AYXOAYBRH. Boinyx, nojasae-
MBIH K I[eHaM, NPoxXoIHT deped TpyOUarelil MeTnesol pekyneparop, pasMerleHHLll B
fopope (Ha Kamaoil Newd cBoil pexynepatop, obecneuupaer Harpes so3nyxa 300
350 7C).
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Tabmmna 3.1 — TexnHueckHe XapaKTEPHCTHKH NTPOXOAHOH NevH
- Eanmia 113r~11.pu.|::1:4 |

, Haumenosanue

i [ Lnomane noga neww:

a) 001

0) akTHBHAS L
KM (cnsDa) -
[poussoanTensHOCTE DO BCAy

Tonanso

v JIEIBHBIH pacxon YenoBHOO F{‘.Ill THRA

Pacxona raza na e, ]hlllrﬂ ]E:[!IHH

Hanbonbiuas macca H.’.l['E'.IEBlH.'M{]ﬁ 3AraTon- |

Mo

n” -
e t

Bl

Pac X0 BCHTHIOATOPHOIO BO3IYXA
Ko: THHECTBO ABIMOBEIX I'a308
|L‘-.1TIL[1.!T‘-['.IJ] ABIMOBEIX TA508 B KOHILE HL“!J-[

a) m,p.xmj-\, 30HDI mupum
) TOMIUIEHAA 30HA
| B) HH/KHHE 30HB! Harpesa

3 i
M-/yac
M7/dac

C*®

HUIT.
HIT.
Lrr.

Januwe

1547
120,5

4400
90

[Ipupoausiil ras

65-75
5000
35000
40600
800

| g

4
3

Texnuyeckne XapakTepueTHEY pekynepaTopa npuseiensl B tabnuue 3.2,

TaGnnua 3.2 — Texunueckue XapaKTEPHCTHEH PEKYIIEPATODA

) Ilfnmumn’_mm,

Komiectso HAIPeBacMoro BO3IyXa
Konu4ecTso NpoJyKTOB ropeHus
Hauwansnan Temneparypa Bo3jyxa
Koneynas remneparypa Bo3ayxa
HHeao cekuMil pekyneparopa
 Marepuan pyd
. ,_-'].:lmlqu__TE:,ﬁ
KonuuecTso TpyD B 01HOA CEKIHH
Obuiee konnyecTso TPy B peKyneparTope

e

E umm[a H?MEFC‘HHH | Januwle
M’ /uac 1000
M*/uac 74600
“C 20
C _ a0
LLIT. ) 8
. XN25T
M A ) 16h=4 .
wr. ) 110 |
[LIT. sl _l

Harpetwiit Bosayvx no tpy0onpoBoaaM ¢ BHYTPEHHEH TENNOH3OIALHEH Halpas-
JAETCA K TOPEIIKAM OTAIUTHBAEMBIX 30H neded. Y kasanusle Tpy0OonpoBoisl 0DOpyIyIIT-
CH MAMEPHTEMRHBIMY AuadparMaMi i ApocceibHBIMH KIAIAHAMH VIS YHETa pacxo/a
BOYIYXD M ABTOMATHYECKOTO PEryIHPOBAHHA COOTHOUIEHHS NPHPOAHLIH ra3-Bo3ayx.
Orisrodenie DOpoBOE NPOHIBOANTCE HAKIOHHBIMH BOIOOX AL NACMEIMH OTCEKAOIIH-

MM ll]l[ﬁl.’ﬂli."-[l!.

Oocnyxupanne 0bopy10BaHHA [e4H NPOH3BOANTESA ¢ 3eMii, THOO CO CrlenHANb-
HBIX METATHISCKHX TUIONIA0K, OCHAIEHHEIX HEPHITAME H JIECTHHILAMH.
Jla posscura ropenok W HabmoaeHnd 3a ux paboToHd Bo ipOHTAIBHEIX [UIHTAX ¥
EJIAIKE Tedell YeTaHaBIHBAIOTCH OTBEPCTHA C KPBILLIKAMH,

II-! A RIS Mo

1K™, I ler e
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Janura o0CNYKHBAIOLLErO NEPCOHANA OT TENIOHITYHEHHA OCYIIECTRIRETCA TEI-
JIOBOI H3OIALIHEH CTEH, CBOIA NMeYd M APYTHN FOpHUMX NoBepXHOC Tl

O7 1euH CAUTEM N0 TPAHCHIOPTHOMY POIBIEHTY MOCTYNAT K paboded Ki1eTH
craHa 2850,

Pasbepem OCHOBHBIE MIEMEHTRI NEYH HA TIPUMEpe KaMepHoil Harpesarte/lbHO
nedu, HiodpakeHHol Ha pHeyHKe 3.2,
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PucyHok 3.2 — OCHOBHBIE MIEMEHTL 1E4H

| — MetannuueckHil kapkac; 2 — (yreposra {CBOJ, CTEHbI, HoauHa); 3 — paboyee

NPOCTPAHCTRO MedH; 4 — ropenka; 5 — HopoRa (IHIMOX0IE); 6 — M30BO3IYXONPOBOILL;

T = rennoodMeHHuK; & — auiMosas pyda; 9 — apvosoit wndep; 10 — apoccenn; 11 —
BIBHAKH, 12 — HArpeRaeMuIil MaTepHan

1) MeTanmuveckiil KapKac — VCTPOHCTRO JUIH (PHECAIINN 2IeMEHTOR 1Teun 1pH ef
pazorpese;

2) diyrepoBka (OrpeynopHad KIalKa) — Orpad/IcHHE BRICOKOTCMITCPATYPHOM 30-
Hbl, COCTOSAIEE M3 CTEH, cBOAA B noauHBL CayinT Lis oTnenedus padoyell Kamepsl o1
OKPYHAIONIETO TIPOCTPAHCTEA W /I YMEHBUIEHHH TEIIOBBLIX [10Teph. ¥ MEHBIEHHE
TEIIIOBLIX TOTEPL NO3BOIAET NOAYYATH BRICOKYIO TCMNCPATYPY BHY TPH IT€HH;

3) pabovee NPOCTPAHCTBO NEHH — JAMKHYTEIH 00BeM, B KOTOPOM pacnoiaraercs
HAIPEBACMEI MaTepHa;

4) remo BeipabaTHIBAIONINE YCTPOHCTBA — YCTPOHCTBA JUIH NOJAYM JHEPIHH B
padoyes NPOCTPAHCTEO Nedn W NPeodpaIoBaHns ee B TeNIoTY. YCTPOHCTRE LA CHHla-
HHA TA3000pa3HOro M IBUIERHAHOIO TREPAOTO TONIHBA HAILIBAIOTCH TOPEAKAMH, [UIA
CAMIAHMA AHAKOTO TOMIHBA — (pOPCYHKAMH, A8 CAHHIAHAA TBEPJOI0 TOIVIHER B CI0E
TONKAMH. Y CTpOHCTEA A1 NpeodpazoBaHuA MICKTPHYCCKOH JHEPIHH B TEILIOTY HA3hI-
BAIOTCH TEPMOVIEKTPHYCCKHMH Harpesatensmi (TOHr),

5) GopoBa {ALIMOX0BI) — ABIMOOTBOAALIHE Kananbl. Cnyxar 10 yIaleHHs 11po-
AYKTOB FOPEHAA H3 padouero npocTpaHcTsa Medl B ALMOBYIO TpyDYy,

6) rasOBO3AYXONPOREOIE — TPYOOTIPOROHAR CHCTEMA JUTH 110134H 1'a3a H BO31YXa
K TOPEIKAM;

[THCT
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7) TennoodMeHHNK ~ YCTPOICTBO I8 HAIPEBa BO3IYXAa H TOMINBA 3a CUET Tel-
JIOTBL, YHOCHMOH NPOAYKTAME NOPeHUs W3 paboyero MpocTpaHcTea nevn (pekyneparop
HIIH PETCHEPATOP), a TAKKE 30 CHET CRHIAHHA JONONHHTENBHOTO TOMAHEA (BO3AYXOHA-
rpesatells JoMeHHoH neds). B pexynepatope qeIM NepenaeT TenjaoTy BOZAYXY (rasy)
MEPE3 TOHKYIO KePaAMHHECKYIO HIH MeTANAHYECKYD pazelHTe/ibHy0 ¢TeHky. nimM u
BOFIYX ([a3) HAXOAATCH B PpEKyNeparope ojHOBpeMeHHO. B pereHepatope NbiM M BO3-
A¥X (ra3s) DBHHYTCS MO OAHHM H TEM e KaHATAM: CHavyalla NpolyCeKaloT IbM H Teo-
Ta nepeaaeTca OT AbIMA KepaMH4eCKOH HAca/Ke, a 3aTeM IPONYCKalT BO3AYX (ras), Ko-
TOPRIH MPHHHMAET TennoTy oT Hacauku. Harpes sosgyxa (raza) B rennoobmMennske
MOIBOJAET MOJYYHTE BEICOKYID TEMIEpaTypy B padodeM NpocTpadcTBe nedH i CHUIHTE
PaCX0/kl TOMIHBA,

8) AbIMOBan Tpyba — yeTpolicTBo IS yIANEHHA OBIMA W3 paboyero MpocTpaHcTa
nedn B armocdepy. Jlpimopas TpyGa BEINOMHACT IBE (YHKUHM: TENIOTEXHHYECKYHO
(co3naHHe HeoDXONMMOTO pa3pemenus) U IKOIOIrHHEeCKYHD (pacceHBaHHe BPeIHEIX Bbl-
fpocos);

9) NBMOBOH WKMBeP — YCTPOHCTRO ¢ HEHTPANBHEIM MIEMEHTOM B BHJE MAACTHHE
Al PeryiMpoBaHHA J1aBICHH JlkiMa B paboveM NPOCTPAHCTRE [eUH NYTEM Nepekphl-
THA Nonepeynore cevenua doposa. B nepuon MakcHMansHOH 00144 TONIHBA B Ne4b
HDEep HAXOUTCA B BEPXHEM KPaHHEM MONOMEHHH, T.€, MAKCHMansHo oTkphIT. 11lubep
CAYANT TAKKE I OTKAIOUEHHS NeYH OT JILIMOBOH TPYOBI BO BPEMS PEMOHTOB [1E4H;

10} apoccenu W 11) 3aABHKKE — YCTPOHCTBA JUIS Pery/THPOBAHHA PACX0JA FA30E.
Apoccent — yeTpoHCTBO A0 IUIABHOTO PEryIHPORAHHA PACKOIA BOIYXA B rasa yepes’
FOpeikM. 3aJIBHKKA — YCTPOACTRO JUTH OTK/IHOMEeHHS Mai0Bo3IyXONPOBOAOE OT TevH Ha
BpeM# e€ peMOHTA,

1 2) narpeBaeMblil MaTepHan,

[3) TAronyTBEELIC YCTPOHCTEA: BEHTHNATOPL], KOMIIPECCOphl, AbiMocockl. Coy-
AT 1A NOABOA K NeYH Masa 0 BO3AYXA, H OTBOAA OT NeYK JIkIMA Ha JIBIMOBYID TPpYOY.

[Tepeuncnennble OCHOBHBIE INEMEHTHl NPHCYLLH GONBLILMHCTBY H3BECTHBIX M-
dei. B OTACALHBIX MEYaX BCTPEUAOTCH AMIONHUTENRHEIE 3leMeHTRL. Hanpumep, nepe-
KHJHBIE yCTpoHcTea (Knanadel Qoprepa 1 CHMIVICKCA) B [Ie4ax pereHepaTHBHOIO TH-
Ma, TPaHCIIOPTHPYIOLIHE YCTPOHCTBA ANIA NEPEMEUIEHHA TTOJHHL B KONBIIERBIX, POJIH-
KOBRIX MEYaX W Nevax ¢ [maraioniMi GajlkaMe B apyrde verpoicraa.

3.2 YerpoiicTBo 1 npuHUNN paboThl FOPEJIOMHBIX YCTPORCTR

B paccmatpuBaeMOH NpoXoAHOR neun yveranopiaekbl ropenku tina ['CC TEC-
KA, tunopasmepos ['CC-250 u I'CC-1000. Tennosas momsocts ['CC-250 papna 2500
kB1, a ['CC-1000 papua 10000 kBT,

[openkn cepur ['CC TECKA npennaznadeHsl A08 CHUManud razoobpazHoro
TOIUIHEA (Pe3epBHOS TOTUIHED — MA1YT) B NPOMBILTIEHHBIX NeYax, cyWWIax 1 KoTio-
AIPeraTix.

['openka nocrapngercs ¢ DAIOBLIM KOMILIEKTOM ANIIAPATYPEl A% aBTOMATHYE-
CKOTO po3®ura M kontpous akena (Pucynox 3.3).

AT
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YeTaHaRIHBACTCH FOpeIka HAa drperarc Des FOPETOMHOIND KaMHa, B KavMeCTBE []}'_'-"
TCPOBEH MOTYT ORITh HCTIONTEIORAHL] TECPALIE MW BOJOKHHCTRIE OIHEY[IOPHBIC MATS-
PHAIEI.

i Cu R HC DT O Poem L i [ [oprenica My ynpaansce e

Fpadpar ma MO0 TECEN R T L A

Adkir POSHASOM rOpEnEs
LOIIEH B

FEE
B ) ']
Hosanencaron
Kpan THRUNLTR FaCOomoaepHan SR TPOAATHI TR
=D B TRk Jpadparia HABEIaH

Pucynor 3.3 - batoBelf KOMIIEKT 0DOPYIOBAHNA FPENOK

KOHCTPYKTHBHEBIE OCODEHHOCTH!

— Cradunnsarop roperus, obecnednsaroMi yeroiliueyo paboTy ropeiky 8o
BCEM JIHATIAZ0HE PErVIHPOBAHHA TEUIOBOH MOLHOCTH

[logorpes ra3za W BO3/1YXa B KOPIIYCE MOPENKH {PeKyNepaums rena)

- Kackajanoe cairanie rasa no JAIHHeE KaMepkl CropaHis ropelik

— PeuupEvigigs npoIyKToB Cropaiis B KOPIyce ropeiky

— CAHranue TonjaHea B ropeJiKe 0e3 NOMOMHHUTENbHEIX JOMHIAIOLIHY }'L"l'['.lﬂﬁﬂ'f'ﬁ
(rOpenoYHbLIX KaMHeH, OrHeVIIOPHLIX HACAA0K, TOMOK H T,J1.)

B cpaBHeHMH C OTEYECTBEHHBIMH H 3apyOeKHBIMH ropeikamu, ropenky [CC
TECKA® obecnednBaioT cOKpailleHe VISTBHOIO Pacxo/ia Tomansa o 153% Toasko 3a
CHOT CHHIMAHMA TOIUIHED ¢ BBICOKHM KOMPPHUNEHTOM AKTHBAUMKH [POLECCa FOPeHWS
(ka=0,95).

[pumenenne ropenok F'CC TECKAR noszsonser CHHINTE BPEIHBIE BHOPOCH
Donee 1em B 2,5 paza or HopM PO, 33 cuéT KACKaaHOTO CHRMIAHKA TOIIHBAE H PELIHPRY-
JIALME TIPOJIYKTOR CrOPAHAA B KOPITYCE TOPEIIKH,

(JcODEHHOCTBID FOPEKN SBIAETCH BOIMOKHOCTE PEMYAHPOBATL B IHPOKOM J1HA-
Mazoie TeMIeparypy, cKopocTh H 0DBEM TEIUIOHOCHTENA 38 CHET MiIMeHeHHA koafupn-
HMenTa H30LITKA Bo3ayxa. B tabiunne 3.3 ¥ 3.4 npHBe/IeHE OCHOBHBIE TEXHHYMECKHE TTa-
paMeTph.

(2]
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Tadnuua 3.3 - Texuuueckue napametpsl padotst ropenkun ['CC-250

Haumenopaumne nokasarens Ennnnua Benmununa
HiMEpeHHs
JHanaion peryiHpoBaing TeiIoBOH MOWHOCTH
npw = 105115 6
npu = 1.05-40 20
Auanazon  perynuposanus  KosppuuMenTa w30BITKA 140
BOSIYXD O
Juanason peryanposanusg TeMieparyvpsl haxena “C 1002000
JIMarmaion peryaMpoBaHua CKOpocTH hakea M/CeK 20+200
Tabauua 3.4 — Texnnyeckue napamerpst pabors: ropenku I'CC - 1000
Hanmenopanne noxasarens Eznanua Bennunta
HIMEPEHHS
Iianasod peryiHpoBaAHHA TEILIOBOH MOILHOCTH
npua = 105115 10
npH o = 105100 1 ()
Hnanazon  pervanpopauns  xoaqupuumnenta  w3dbiTKa 1100
BO3AVXA O
Jianazon peryiuposadus Temnepatypsl hakena “C 50=1750
JHanason perviauposaius ckopoctr thakena M/CEK 200150

YerpoHcTBO rOpeliky NpeicTasieHo Ha pucynke 3.4,

L TR £ Ty DE [REe T
NOABaAS Fad

Pucynor 3.4 — Yerpoiicrso ropengu 'CC

KpBika ropesiky Kpernnres depes uianuessle coeaHHends K KOPIycy ropeikH,

Ha kpbliliKe TOPEIKY YCTAHOBICH WIEKTPOA KOHTPONA naaMens, pado4Hil KOHEL KOTO-

Nuet e aowvm. Tloammes | Tars
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pora paclofiosceH B KaMepe Cropadis, CMOTPOBOE OTBEPCTHE © 3aUIHTHRIM CTEKIOM H
] e ['p}'ﬂHH noasona rasa. | loaron raza ropeire OCVINeCTBIAACTCA © [MOMOLMbED [AR0-
HOT II;I']']'?:-.ﬁHEI, PACTIOTOMRCHHOID HA rai0BOH RAMEPE. B razosoii KaMEPE VETAHOBIICHO
FA30B0C COILIO © PAUHANBHEIM PACTIONMKCHHCM OTBEpPC THIT /18 10144y raza B RamMepy
CIOPaHHA.

HP“ ].'!'ﬂﬁﬂTL" FOPEITEH BOZAYX W HOOBOOHLIICTD l]il']'r]}'ﬁ.’r{i:! MNOCTYIIAET B KOPITYC M
HEpes pAlT OTBEPC] Hi [T AACT B KaMepy CrOpaHHA J1TH ﬂﬁpﬂ’lﬂliﬂl“lﬂ I'ﬂ'!ﬂ-!lﬁ'i,’l}'|||Ilt’]ﬁ
CMOCH. {..-]'E:I'PH'H'JH-HJLHHH raso-BO3IVITHAA CMECE ROCITAMCHACTCH OT HCKPLL CBCYH 3adH-
FaHuy. B 3aBHCHMOCTH OT JaBleHHs ralia M B3y xd, H COOTHOWCHHA HX PDACNOIOBE
MOIHOE CRHMAHHS FAE0 NTPOHCKOOHT IHDo BHYTPRH (110 ,TI,..'IHI]:_'"II KaMEPERl CTOPAHAT, JTTHOO
B ITOTORE, BEIXOIAIICM W3 COTLIA MOpeiIH.

}'r"tli'!-}' IHH [:]L}]'!'L'}H}{H YCTAHABRIMHBACTCH BMCECTO CHEUM MJCKTPOPOIHATA, Daciibi-
IMTHTEN [1]0!'}12}']{[-».'}! pacnomaracTed 8 COMIe ropeflxH. ”['.l]l HCMWIBEIOBAHHHA T'-I'.i'i‘;"l]ll‘.ll"l
':l}U]H.'_‘}']II'-C}I HE OCYHICCTRITHCTCR ABTOMATHUECKHH POIENADN TOPCIIKH 0 KORTPOIE TIITaMe-
HH. Poswar FOPEIEH MPOHIBEOJIHTCH 3aNalbHHEOM, KOHTPOAbL MOPeHHH OCYIIECTHIIHETCH
HUPT TEXHOMIOMHHCCKHE OTBCPCTHA B [TEMH. PaciuinéHHBIH MasyT [ICPCMCINTHBACTCH C
BOZAYXOM, MMOCTYNAKIIHM YepeT FOpellky, Ha BhIXOJC HI FOPEIKH, MNOPEHHE MA3YTA
MPOHCKVIHT B ].'f'f.lﬁ'['.IL[L"M NMpOCTPAHCTRE TICHH,

3.3 MlenonHuTeIbHBI MeXaHH3M FOpPeIodHbIX YCTPOIicTs |

s peryasuny nogadn ra3a v BOEIYNE Ha KauIvio FOPEenKy HCTOIb3yIoTes 10-
BOPOTHRIE 3aCI0HKHA. B KavecTse HCIOIHHTEIBHOTO MEXaHH3MA JUIH HITX HCTIONL3YETCH
WIEKTpONpHBod nopopotHore Tiia Belimo NM230ASK pucyhor 3.5,

Pucynok 3.5 — Bruewnwit sun anexrponpusoia Belimo NMIZ0ASK |
JauHerl NpUBOA NOIXOANT ANA YIPARICHHA BOIAYIIHBIMH SaCIOHKaMK 1101~
B0 10 2M°
~ Kpyrammi mosmendt 10 Hag
Homunaneuoe nanpswerue 100,240 B~;

et

220301201 6.098.00 113 14

Hasi | Fluce M NOKYM. Mo | Mava







— YopasieHue: OTKPLITO/SEKPLITO MK TPEXMOIHIHOHHOE,
BeTpoeHHEIH BEeNIOMOTaTeILHBIA nepekmovarens (108 NM23I0A-5),
OTiHUATeNbHBIE OCO0EHHOTTAMH HISITHS!
pocTas yCTAHOBKA HEMOCPEACTREHHD Ha BAI 3ACTOHKY [IPH NIOMOLLH YHHBEP-
CanLHOIO 3axeara, cHalukaerca GUKCATOPOM, NPeOTEPALIAKOUIMM BPALIEHHE KOPIIYCa
WEKTPONPHEO/A. BO3MOKHO pyuHoe yIpasieHie IIPH DOMOIIH KHONKH ¢ CAMOBOIEPA-
TOM (NPH HAKATOH KHONKE PeAyKTOP BRIBOAHTCA H3 3ALENNCHM );
Yron NOBOPOTA HACTPAHBACTCA IPH NOMOIIH MEXAHHYECKHX YNOPOE,
— EKTPONPHBOL 3alHILEH OT Neperpyiki, He TpedyeT KOHEeYHRIX BRIKIoHaTe-
JEH M OCTAHABIHBASTCH aBTOMATHYECKH NPH JOCTHREHHA KOHSUHBIX TIONOHREHMI;
[ nbxas cHcTeMa CHIHATH3ALUMK © HACTPAMBASMLIM BCIOMOTATEILHBIM TIEPeKiIo-
garegem (0., 100%);
Horenunosmerp odparroit ceazn P. A 140, 500, 1000, 2800, 3000, 10000 Owm;
A BREIHECEHHH HA pacCcTOsHUE BO HIOEKAHHE BO3ACHCTEHA Ha MIEKTPOIPHBOL
BRICOKHX TEMIEPATYP HCMMIBIVIOTCH CNENHANBHBIE YUTHHHTEIH Basa.
Texuuueckie 1aHHbIC NPUBEICHE B TabIHIE 3.5,

Tabauna 3.5 — Texuuyeckde JaHHbie
' DNEKTPHYECKHE NAPAMETPbI

Homunansuoe nanpsxenue 100...240B~,50/60 I'y N
t Hwanason HOMHHANILHOTO | 852065 B~
. HAIPHKCHHA - o o

_ :'ili.,‘*IL"IHH_}!_?~1t‘!|[l!l£‘£];t: _-ﬁ BA .
Iotpedagemas MoUIHOCTE Bo | 2,5 BT MpH HOMHHATEHOM KPYTHLIEM MOMEHTE
| Bpems Bpamexnus |
[orpebngemas mommocts B | 0.6 B
| COCTOAHHH TIOKOA

Benomorarensustit nepegmo- | 1 ognonon., | MALLS I[-D_,TLJ]- A, 250 B~ (0..100%,

yaTelnb HacTpausaerca) (ana NM230A-5)
Coennunense: Jlpararens Kabens | m, 3 = 0,75 mﬂf_ _
- Benow. nepexiaioyarens Kabenn 1 s, 3 = 0,75 ma? (s NM230A-8) :

_  (DYHKIHOHATBHBIE JIAHHBIC o |
Kpyrammi  soment  (Homi- | Muod, 10 HM npi HOMHHATBEHOM HANPAAKEHHH
| HAJILHEIA )

| Hanpasnenue spauienms | PesepcuBroe 3a cuer nepekmodarens Ounn I
-P:,-mmu yIpasieHHe IPL':J'J.:\'H'TQP BRIBOJIHTCA H3 3ALCIJICHHA TPH NOMOUH |
_ B - | KHOTIKH € CAMOBOIBPATOM, Py“Had BIOKHPOBKa |
Y 1roJ1 [HBOPOTA Make, 95 °, orpadyeHHe ¢ JIBYX CTOPOH OPH NOMO-
- | LM HACTPAHBAEMbIX MEXAHHUECKHX YTIOPOB
iHPi‘MH NoBOpPoTa 150 ¢ ) o |
VpoBeHE IIyMa Make . 35 ab Make . 35 b i
Huankanms nonoxeHn | Mexanuuecknil ykasatellb, CheMibIH

THET
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Hponomxenne Tabauim 3.5

bezonacHoCTe

 Konace sammtel 1l {(Bce wsonuposano) o
Crenens 3amiThl Koproyea | IP54 5 mobom nonoweRHH YCTaHOBKH
Temneparypa  okpysaromeii | 30,450 °C B N
Cpebl |
Temneparypa xpawenns | —40..+80°C -
BraxuocTs oxpy#Hamei | 95% oty ., ve korgencup . (EN 60730-1)
| Cpeabl | S — i
| Texuuueckoe obenyswunande | He rpefyercs
Paimepnl - [ By 24x62 - -
Bec 8501 T ]

Cxema nognouenns B rabapuriele pasMepsl NOKasaubl Ha pHeyHKax 3.6 n 3.7,

,'-J,JU[ YIYHIOCHHAA TOMHOCTHBIX XAdpdKTCpHCTHK CHCTEMBL, @ Tak#®e MOHHTOPRHHID
I}HGLTIUEHUUUEJ[UE'I'I!I HUITOJTHHTC/IRHLIN MTPHBOIORE EIL‘L'Ilﬁ)&ﬂ,"[HMﬂ PeATHIOBATE L'Iﬁ]‘ﬂl'[']l}"lﬂ
CBI3L TIO YUY MOBODOTA. ”UJ[]JU_‘-]} SUKpPLITHHY KJdNaHA ﬁ}','[L"I COOTBETCTBORATL
HATIPAREHHE HA BRIXOIE ¢ HCNOTHHTENLHOTO pasHoe 2B, a nondoe otepsitie 10B.

¥YnpaeneHwe oTRp./3aKp. I-noINYNOHHO® YNpaBneHKe
M L1 M L7
]
\\ MNM23I0A-5 | NMZ3I0A-5
|r 0
| | [ | | | | I I |
1 2 3 51 52 53 1 2 3 51 52 53
I
A, I [.- | B} [ 1 |: ‘!J"
¥ o S yoooo0 v L
L 0..100% L 0...100%
| | | | }
F o U | nmz230a ¥ U 1| nm230a
1 1] “ 1 F

——

| 1 1
BenosorarentHista ] 51 52 i3 51 2 83
nepexknivaTent e e L"J | e | ]

0 0 0

Pucyror 3.6 — Cxema noakmodenus snexrponpisoga Belimo NM2Z30ASR

Inet
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Pucynok 3.7 — ['adaputhele pasMepst a1exkrponpusoaa Belimo NM230ASRY

3.4 AHaNH3 CYyLWEeCTRY OIS CXeMBl YIPABICHHA H ANUINS HEJOCTAaTKOR

3.4.1 Crpyxkrypa ACY MII

ABTOMaTHIHPOBAHHAN CHCTEMEA YIIPARICHHA TEXHMIOMHYSCKHM NPOLEccoM npo-
XOJAHOH NeYH W CHCTeMBI HenaputenbHoro oxnaxgenus (CHOY JTILL TTAOQ «AM3»
BEMOYAET B ceDf TEXHHYECKHE H NPOrPAMMHBIC CPECTBA YIIPABICHHA.

ACY 1T npenna3snauena i YOpaBleHNs TEIUIOBBIM PEXHMOM TIE4H, aBTOMATH-
IMPOBAHHOIO KOHTPOJIA H YIPABRICHHA HArpeBOM MeTalla nepel Npokarkoid B Tolka-
TellbHOM nedn, a Takwe ang obecredeHds 3PeKTHEHOTO OYHKIHOHUPOBAHHA [IEUH H
CHO, wndopMaiontoro obecniededus ONepaTHBHO-TEXHOIOTHHECKOTO NEPCOHANA 1
MOJIOTOBKH HAHHBIX O TEXHHKO-3IKOHOMHYECKHX TIOKA3aTensax paboThl Nevn.

[Ipennaraemas cucTeMa COCTOHT H3 TPEX YPORHEI:

— HUWEHHH YPOBeHbL — YPOBCHL AATYMKOB, HCIOJHMTEILHEIX H OTCEYHBIX Opla-
HOB,

— CPedHHH YpOBEHB — VPOBEHL NPOIPAMMHPYEMOTO JIOMHYECKOrO KOHTPOLIEpA
(IVIK) (mukadwt cuctemel ACY neun n CHO, nokaibiele 0yabThl YOpasiends arpera-
TAMH ),

— BEPXHHH YPOBEHb - Oneparopckue paboyHe CTAHIHH Ha 0a3¢ NepCoOHATBHBIX
KOMIBIOTEPOBR B MOMENeHHH onepaTopHeix neud u CHO.

Asromaruamposadnoe ynpasnenwe CHO peanuzyerca wa Oaze woHTponiepa
SIMATIC 57-300 w pabouei ctaniy B onepatopaoid CHO.

ABTOMATHIMPOBAHHOS YINPABICHHE NEYBID PeaiH3yeTcd Ha Oaie KOHTpo/Uepa
SIMATIC 57-400 u nevx BIaHMO3aMEHACMBIX paDOMHX CTAHIMI B ONEPaATOPHOH MK,

SIMATIC §7-400 — 310 MOAVIBHBIH NPOrpaMMHPYEMBLH KOHTpOIIER, NpeiHa-
IHAUEHHBIH A NOCTPOSHHA CHCTEM ABTOMATHIALUMH CPEeJHEH H BRICOKOH CTENEHH
CHIOMHOCTH.

MoaynbHas KOHCTPYKIHA, paboTa ¢ eCTECTBEHHBIM OXJARIEHHEM, BOIMOKHOCTh
MPpHMEHCHHE CTPYETYD TOKANEHOIG H PAacTIpeic/ICHHOrO BROAa-BLBOAA, IHHPORHE KOM-

Hame
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MYHHEAUHOHHBIC BOIMOMKHOCTH, MHOKECTEO (YHKIMIA, NOAASRKHBACMBIX HA YPOBHE
ONEPALHOHHON CHCTEMBL, YA0DCTED IKCIUIVATAUMM ¢ 0DCHyKHBAHHA 00DeCeuHBaIT
BOBMOKHOCTE OJYHEHHS PEHTA0CIBHBIX PEIIEHHIT 118 TOCTPOEHHA CHCTEM aBTOMATH-
HECKOTO YIPABICHHS B PASTHYHEIX 00JaCTAX IPOMBILIICHHOTO NPOHIBOICTEA,

IPOEKTHBHOMY NPHMEHEHHIO KOHTPOIIEPOR CHOCODCTBYET BOIMOKHOCTL HC-
MONB3OBAHUA HECKOJIBKHX THNOB HEHTPATBHBIX NPOUSCCOPOB PALTHYHOR TPOHIBOIH-
TENBHOCTH, HANHMHE IIMPOKOH FAMMEl MOAYIEH BROJIA-BEIROJA JHCKPETHRIX W aHalo-
FOBBIX CHIHATOB, (PYHKIHOHAILHBIX MOOYIIEH H KOMMYHHKALHOHHBIX TPOIECCOPOR,

SIMATIC §7-400 spafercs yHHBOPCAIbHBEIM KOHTpOJACpoM, OH OTBEYAST Ca-
MBIM KECTKHM TPeDOBAHHAM NPOMBILIIEHHRIX CTAHMAPTOBR, 00NalaeT spicokoi crene-
HIs Y 'J.'I'::H'[']'ﬁl:}.".!:lr‘HIr'IIIIH"[ COBMBCTHMOCTH, l-'sEﬂC:'rHuﬁ CTORKOCTREHY K }-‘__I[;j[j“l-,[h,[ H Ea,|1ﬁp,;1-
HHOHHBIM HArpyskam. YoTaHoBka M aMeHa Mogyiell KOHTPOUIEpE MOWET [poHIBO-
JHTBCA D83 OTKIONEHHA TTHTaHus ("ropsyas sasmena”). Brewwsuil Bua nokazan na pu-
CyHKe 3.8,

Pucynor 3.8 — BHemnHi BHL KOHTpOLIEpa

Iporpammupyemerii koutpomtep SIMATIC 57 400 uMeer MOIyIBHYIO KOH-
CTPYKIUHIO M BEIKOUAET B ce0d cneayviollue KOMIOHEH T

— Croitkn (Rack) nenoneaviores 408 paaMelieHHA B HUX MOJAYICH W 118 coelu-
HEHHS NOCISIHHX JIPYT ¢ JAPYToM;

- HMerownuk nuranns (PS,"power supply™ ) MCTOMHHE nHTanus obDecneuuBaet
BHYTPeHHHE Hanpsamends nuranus. Henonsayiorea ana noaxaodenus SIMATIC 57-
400 k verounukam nutanus =24/ 48/ 60/ 120/ 2308 wnn ~120/ 230B;

LHentpansuniit npoueccop (CPU, "central processing unit"} nenofisayercs 14
passeitedns 1 odpaboTEH NporpaMMel nojssosatend. B coctase KoHTpoiepa MoryT
HCTIIONB30BATLEH  UEHTPAILHEIE TIPOLHECCOPBl PAUIHYHOA NPOWIBOAMTENsHOCTH. Bee
MEHTPAIBHEIE NPOHECCOPB] DCHALICHEL BCTPOCHHLIMH HATepheicamn PROFIBUS-DP.
[Tpy HeobhxoauMocTH, B Da30BOM DIIOKE KOHTpOULIEPA MOMET OBITHL HCIOIbBIoBAHO Ao 4
HEHTPANLHEIX IPOLECCOPOR;

1 .
JIHET
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— Hutepdeiicunie Moy (IM, "interface module") wenonssyiotes 118 coen-
HEeHHH CTOSK JApyr ¢ apyrom. K oanomy Gazosomy Grnoky kourpoanepa SIMATIC S7-
400 momer noaknouarecs 10 21 CTOHKH paciimpeHns;

— Curvanesele Mogyan (SM, "signal module™) ucnonssyiotea s npeotpazo-
BAHHA CHIHANOR, MOCTYIAIOUIHMX OT Npoluecca, BO BHYTPEHHWE CHIHAALL JUIH NTOCHSTY-
Hoied oDpaboOTKH HIN B AHCKPETHBIE, WIH AHANOTORLIE CHIHANLL [UIS YIIPABICHNS TIpH-
BOTAMH]

— DyHEIHOHATbHBE Moay IR (FM, "function module"): dyuxunorHansieie Mo-
Ayiin He 3aBdcAT o7 CPLL MCnons3viores AN BLINOJIHCHUA CAOAHBIX HIH 3aBHCHIINX
OT BPEMEHH IIPOLECCOB;

KoMMmyHuKkalHoHHBE npoueccops (CP, "communication processor) npouec-
COPbBl MCIIOJLIYVIOTCH NI CBAZH C NOJICETAMHE;

— lloacetn, HCNOALIYIOTCH JUIR CBHIH TIPOrPAMMHPYEMBIX KOHTPOLIEPOE APy ¢
APYIrOM HIH € JIPYCHMH YCTPOHCTEAMM,

[pocroTa KoHCTpYKUMKH 57-4HH) cymlecTBEHHO TOBBIIAET €r0 IKCIUIYaTALlHOH-
Hble xapakTepucTiird. llpoctora veranosieu moayhein. Monynw yeranasnusaiorcs B
CBODOJIHEIC PATHEMBI MOHTAKHLIY CTOEK B NPOH3IBOILHOM TTOPAAKE H (PHKCHPYIOTCA B
pabOYHX MONOKEHHAX BHHTAMH, DHKCHPOBAHNHBIE MECTa 3aHHMAIOT TONBKO OIOKH Ii-
TaHMS, TIEPBRIH HEHTPANBHEIH NPOLECCOP M HEKOTOPBIE HHTepheHcHEE MOIYIH.

[[porpammupyeMelii KOHTpOANEp (WIH CTAHINA) MOKET COCTOATE N3 HECKOIBKHX
CTOEK, KOTOPEIE CBALIBAIOTCH JIPYT ¢ APYTOM NOCPSACTBOM IHHbL. MeTouanK nuTanns,
CPU w IO monyau (moayauw SM, FM u CP) sriniouatoTed B HEHTPAALHYIO CTOHKY. Fe-
an L0 Mogyneid HeoCTaTodHO MeCTa HIH HeoDXoaumMo 1acTs, uiu see 1'O moaynu
PaIMECTHTE BHE LEHTPAIBHON CTOHKH, TO B TAKHX CIVUAAX HCHOALIVIOT AONOIHHTE b
Hble CTOHKM - CTOHKH PacliHpeHHsA, KOTOPhIE COCIHHAKTCA C LUCHTPATBHON CTOIKOI]
NOCPEACTBOM HHTepPeRCHBIX Moayed (eM. pueyHok). Takke BOIMOKHO NOAKITIOYeHNEe
K CTAHUHH pACnpeaeneHHBIX BXOI0B/ BEIXO0OR,

Jlis sy Moaynel Ipyr © ApPYrosM B CTOIRKAX CAOyKaT ABe WHHBL LWHHA BXO-
J0BBRX0A0B (/0 uim P-umaa) o koMMyHHEaHoHHa wiHa (i K-mmaa), FO-wmna
[PeAHa3HaAYeHa U8 BBICOKOTUKOPOCTHOID 0DMEHA BXOAHLIMH H BEIXOAHBIMH CHIHAT8-
MM, 3 KOMMYHHKAQIHOHHAA MHHA obDecriedHBaeT oDMeH MexIy MoAynaMu DoibIIHMH
NOPUHAMH JaHdbiX. KoMmsmyHHkaunonaas wdua coeaquaser CPU » untepdeiic npo-
rpavsyaropa (MP1) ¢ hyHEIHOHATEHEIME MOIYASMH H KOMMYHHKAIIHOHHBIMH NTPOIEC-
COPaMH.

ACY neayw w CHO caazanw no cern Ethernet, ans ctopa nudopyanus no pabo-
Te CHO v oTtobpawennd e€ Ha paloyix CTaAHITHAX MEYH,

Crpykrypuas exema ACY MIT w CHO nokazana na pucynke 3.9,

B kauecTre oDOPYIOBAHHMA HWAKHETO YPOBHA NpeagaraiTea npeodpaiopBaren
TEMOEPATYphl { TEPMOMETPEL CONPOTHBIEHHA, TEPMONIapsl, NMHPOMETP), NpeodpasobaTte-
JIH JIABIEHHA W Tepenaia JIaBIeH, JaTUiKH KOHEUHBIX MOS0 EHITE, HCNOMHHTENBHRIE
MEXAHHIME] M OTCEHHBIE KITANAHA,

Cpeaudid vposeHs BeINOIHEH Ha Daze KouTposepa nedyn Simatic 57-400, obec-
MEYHBAKWILHA cOop B apromarTyHdeckyiy obpaboTky MHpOpMalMY O npoiecce, BhIpa-
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DOTKY YIPaBIAIIAY BO3IEHCTENN H peaTn3auMin cxeM 0e3011acHOCTH, 4 TAKKE KOH-
rpoviiepa CHO Simatic 87-300,

OcuosmMan
pabouam
CTAHLIME

Mpuntep

Palouan
CTAHLME

CHO

Pesepuran
pabovan Ethernet
’.d"" N
B232  Fihernet Fess
Ethernet HUB EtaHub
EgpHub Sw
Hexenepaan n - + 5wl
pafovaa P O cvamuna Koutpowiep -1 .
aHTpoLIEp

SI a.". bl-lﬂﬂ'
- '“" = =xm s himln‘ EF-: -!I]u

~

T — e —

Hemoasmrm erserae siex 2 1mrims LA TR HomorHer T e BRI & W08 N A R NER ]

Memoouieckan nevs CHO

Pucynok 3.9 — CrpykrypHad cxema ACY MI1Tw CHO

CTpyKTypa cpelHero YpoBHA pacnpeaeiena clenyioumM obpazom. Lenrpais-
HbIH NPOLECCOpP NeYH CBALIBaeTed ¢ pacnpeaenénioi nepudrepneii va oaze ET2005 no
PROFIBUS.

Kourponnep neuu umeer ceasb no ETHERNET ¢ paboudsiy cTanmiaMu neyws,
I THTanHe KOHTPOANEPOB OCVIMECTRIASTCH YEped HCTOHHHEN DecnepeboifHoro NHTaHMA.

Jna paborm ¢ KonTpoiepoM npeadazHaten nporpassarop (PO) wa daze Note-
book ¢ cooTeercrRyomuM IO (Win+StepT+npaiisepa) n PC-anantepom  USB-
MPLTOP.

Bepxuill ypoBeHE NpeICcTapmAeT coboii pabotee MECTO onepaTopia, W BRITOJHEH
Ha 0a3¢ JIBYX B3aHMO3AMEHSCMBIX M ABTOHOMHBIX padounx craduuii Ha ODaze [IK
(WinXP) ¢ yeranonaennoii na vux SCADA-cucremoit (WinCC), LCD monutopa, we-
ToMHMKA DecnepeboiiHoro MMTanua M npunTepa. Obde padodne CTaHiiK PaBHOIHAYHEL H
MO3EONAAIOT KOHTPOIHPOBATE COCTOAHNE H YIPARNATE 00bekToM ¢ mioboil 13 Hux.

LHET
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Bepxnuii yposenn CHO 1ak we umeer csoio pabouvio cranumio na Gase [1K
{WinXP) ¢ yeranosnennon va nux SCADA-cHetemoil (WinCC), LCD MOHHTOPA W He-
ToMHHKA DecnepedoiHOTO NHTAHWA,

Bee KoMILIEKTHO nocTasnsembie pafoume CTAHIHE HMEIOT HEODXOIHMBI JIHIEH-
MM HA YCTAHOBIIEHHOE NporpaMMHoe obecneyeHne.

ACY MIT nossonser paboTare B ABYX PeAMax — IHCTAHIIMOHHOM M ABTOMATH-
TR OM.

DYHKLIHA CHCTEMBI PEATHIVIOTCH TTATRIO OCHOBHBIMM ITOACHCTEMAMH.

3.4.2 TMoacuerema apToMaTHKH ra3oBoH Ge30NacHOCTH

JlaHHas mojcueTeMa Pean3oBAHA HA ABYX HE3IABHCHMBIX CxXemax: peneiinoil u
MHEPONPOLIECCOPHOH.

Crerema dynkumonupyer creayiomis obpasom. Kawetii gatank-pene (naje-
HHA JIABICHHA rasa, NPeBRIICHIA JaBIeHHe rasa, najJeHde JIaBIeHHs BO3IvXa U najie-
HHA paspamedis nepefl 16MoBoil Tpyboil ) obecneuuBacT NHTAHHE KaTYIIEK NPOMERY-
TOYHBIX pene B wkady ynpasienus. Yepes oany rpynny HOPMalbHO - PazOMEHYTEIX
KOHTAKTOB TAKHX pelle OCYLEeCTRIASTSA M0/a4a CHIHANA Ha COOTBETCTBYIOLIMH JIMC-
KpeTHBIH BXOA KoHTpoIUepa. Takike HMeeTes JHCKPETHBIH BRIXO ¢ KOHTPOILIepa, [H-
TAKMUHE KATYIIKY [TPOMEKYTOUHOrD pelie ¥Ipasieind OTCedKod rasa (pene KoHTpoi-
NIepa) 110 CHIHATY KOHTPOIIIEpa.

Bropas rpynna HOpMalbHO-Pa3OMKHYTBIX KOHTAKTOR TNPOMEKYTOUHBIX Peie
AaTUMKOB Ge301acHOCTH (JaTHHKH-pelle) H KOHTAKT pelie KOHTpoepa codpaHsl B no-
CEA0BATENBHYHY ICKTPHUCCKYIO [eNb MHTAHWA KaTylIKH KOHTAKTOpa, Yepe’ KOHTAK-
Thl KOTOPOTO NOAaETCH HATIPAMKEHHE HA 30HATEHBIE OTCEYHEBIE KNalaHa.

[lpy cpaGarteiBaHMH OHOIO M3 JATYHKOB — pene GesonacHocTH, o0pbIBe CHI-
HATBHBIX LENeH HIH OTKHOYEHHH NIEKTPHYECTRA NPOHCXOANT 0DeCTOYHBAHHE KATYLI-
KH COOTBETCTBYIOWIET) NPOMERYTOUHOIO Peie H erdo HOPMaibHO-PA3OMEKHYTHIE KOH-
TAKTEl PAIMBIKAIOTCA, PAIPLIBAA BCH HEMNOYKY MOJAYH HANPAAESHHA HA KATYIIKY KOH-
TAKTOpA.

B 1o e BpemMa Ha JHCKPETHLBIT BXOA KOHTPO/UIEpa NepecTalT NoJaBaThCi CHIHAT
¢ COOTBETCTBYIOUETO JaTdynka-pene. [To aorudeckoi nporpaMsMe KOHTpONIEpa pacno-
IHASTCH aBAPHHHAA CHTYAIMA W JUCKPETHBIH BRIXOJ o0UyaseTcs, obecToyusan pene
KouTponiepa. KoHTaKThl pene pa3MBIKAIOTCH, PAIPLIBAA BCHO LETIOMKY IOJAYMH Halp#-
KEHHA HA KaTYUIKY KOHTaKTopa.

B pesyabrate npekpawiaercd nojava HalpsmeHds HA OTCeYHBIE KIanaHbl 30H
nedd, Takus o0paioM, NPOHCXOIHT OTCEYKA rasa Ha 30HE TIEYH,

[TpH BOCCTAHOBICHHH CHCTEMBI H3 aBAPHHHOIO COCTOAHMA NOCHE OTCEUKH, Kila-
NidHd OCTAKOTCA B 3AKPLITOM COCTOAHHH H NMOBTOPHBIH PO3AHT BOIMOKEH TONBKO [10CIE
PYHHOI'O BIBOAA.

ABTOMATHKA DE30MACHOCTH 0DECTICHUBAST OTKIIOMSHHE NOJIAYH raia Ha TOPenKH
[0 KOMAHE oneparopa ¢ onepatopcekoi pabouei craHndy UM NP OTKIIOYEHHH MIeK-
TPOIHEPTHH, @ TAKKE [MPOHIBOJIHT ARTOMATHYECKOE BKJIKDYUEHHE CBETOROH, 3BYKOBOH H
rpaHyeckold {Ha MOBHTOPE padoYel CTAHIHHA ) CHIHAIH3AUHY TIPH CIeAVIOIHY Y-
BHHY!

— JdBIEHHE rasa Ha neub Hike 3 klla;
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PaMeTpPOB, & TARKEE CHIHATHIATHED OTEIOHEHMH HApPaMETPOR M El[-l.'_'l"!ll{ﬁ]l}"]{] FALIATY,

JIARJIEHHE rasa Ha neds seiwe 8 klla

3.4.3 Tloacuerema rennosora EEHMO TIEYH
Hoacuerema obecnewnnsaer KOHOTPOIE 0 peryiadHpoBaHHe TeXHOOOMHYeCKHY 1na-

[OACHCTEMA BRINOIHALT ClleyouHe (hyHKLHH:

— ROHTPONL M PEFYIHPOBAHHE TCMICDATVPER B OTAILNIMBACMBIX 30OHAX IMTEYH,

KOPPEETHPOBAHWE COOTHOLICHNA ":'5]'H:i-';lil}'i,'l}"ﬁ}?',
KOHTPOIE TEMIICDATYVPRL B ]IF'E'FE(L'IHHH FOHS [MeYH,
ROHTPOM B PACKOId 'Aa3a Ha 30HBL [TEYF,

KOHTPOTE JABICHHA H TEMINEPATY LI Ia3a HA NTeYh,

KOHTPOIE HATHYHA C]IHH'LIH HoTeeHkd I'ada HA NOPETTREX ]

ROHTPONE MHHHMATRHOTD JIAB/ICHHA BO3AYVXA, MHHHMAIBHOTO PAspPeseHd ne-

Hid SOHLL TTEYH,

— KOHTPOAL
KOHTPRC L

K
HAILHLIX TEPMONAP, VOTAHOBACHHLIX B pabodyem npocrpadcrse nedd., CooTHOIMERHE
«ra3=BOFIYX» [OUICPAHBACTCA PEryIATOPAMH COOTHOWLIEHHS NpAaMOro aeicreus dhup-
Mel KromSchroder. Kampas ropenka neuu cHadmeHa TakuM peryistopoM COOTHOLIE-
Hues. PervigTop COOTHOUIEHHA YIPaRIfeTCH JABIEHHEM BOZIYNOM Nepes] ropeikoi.
OH peryIMpyeT BEIXOAHOS JaBASHHE Fatd B COOTHOLIEHHH npiMeprio 1] K yipapnsiio-
eMY JaBIeHdio BO3AyXA., MOMBOCTE TOPEIKH HIMCHACTCA ¢ MOMOUIB 33CIH0HKH C©
HCIONHHTENBHEIM MEXAHHIMOM, PACTIONOREHHOH Ha Bodayxe (BO3IyX - BEAyWIHH, ras -
BE/IOMBIH ).

ROH TP
KOHTPOIL
HOHTROUT L
KOHTDOILD
KOHTPOII R
KOHTPOIIER
ROH TP E Paes/ld, TOMITCERATYPbBl M AdBJICHHA MdA3yTa HA TIEHE;

cofleprkanund Oy B ILIMOBBIX ra3ax
TEMICPATY PR JIBIMA HA BBIXOIE H3 NEYH;
H PeryTHPOBAHHE TEMIEPATYPEI ABIMA NEPE] PEKYIEpaTopOM;
TEMNEPATYPh! AbIMa [OCIe peKyepaTopa;
H PeryIHpOBaHHE JTABTCHHA B padoyeM MpOoCTPaHCTRE MetH;
FeMICPATYPhl BOSAYXE HA 4L 10 M [I0CIE PEKYNEpaTOpa;
TEMIICPATYPLI BOS/IYXA HA 30HbI [1E4H;
AABIeHHA BOLIYXA HA TIEYh;

RKOHTPOIIEL JABTEHHT MasyTa Ha 30HLI TTEYH,

PECYIIHPOBAHHT MTOVIAYH MA3YTId Ha 30HEI NTETH,

OTCCHKS MA3yTa Hi 30HBI MEYHT

KOHTPOJIb JABICHUS IIHTATEILHOH BOAB,
ROHTPOIE pacxosd MHTATEIBHOH BOAL;
KOHTPOIE YpoBHA B Gapabane-cenapatope;
perynvpoBanue yposas B Oapabane-cenapaTope;

KOHTPOJL TaBICHEA [Ldped [TOCIE Gﬂpuﬁilllﬂ—ﬁﬂIJii]:'il'JUPil;

KOHTPOJIE packaola 1[”]'!'H:-'_'I$[|lLILHIFIﬂﬂ BOIOEl B CHCTSMS OXJTAWRICHHA,

pea JBIMOBOH T|'|':'-'ﬁ'i'|'|“|. MAKCHMANEHOIM H MHHHMAIEHOTD JABJICHHA Fasza | ero OTCe KA

OHTPOIIE H PErYJIHpOBAHAE TCMICPATY PR OCYIICCTRITHCTCH MO MOKAZAHWAM 30-

|H L1t}

JRHEl

o oKy,

[Mernics

;'L|IZ:
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CHIHANLD OT 30HAIBHEIX TEPMOTIAP TOCTYTIAT HA KoHTpoiiep. [lpy orknonenun
TeMIEPATYPhl OT 3aJaHOTIO 3HAMEHHA KOHTPOIUIED BBUIAET CHIHAN HA HIMEHEHHE 1o-
NOKEHHA PErYVIHPYHOIMX 3aC0OHOK Nepe/l FOpeIKaMy Ha BO3IYXe,

Kourpons conepmanng O B IBIMOBBIX Fasax.

[IpesyeMoTped KOHTpOAL coaepkanud O; B NPOAYKTAX CrOPAHMA © NOMOIIBIO
ITATHOrO rasoanainsatopa. [lpoboorbop ocylecTRAACTCA W3 NMPOXOJAHOH J0HB TIEHH,
[Toxazanna npod oTobDpamaoTCd Ha MOHHTOPE ONEepaTopckoi paboveit cTaniHu,

KoppekTHpOBAHHE COOTHOLIEHHA 4ras-BO3IYXS

C wenpio  obecriedenns NOLICPHAHNE  HEeoOXOAHMOTO COOTHOLICHHS «rai-
BOIIYXY [IPH PABIHYHLIX TEMOepaTypax [HoJOrpesa Bo3ayxa (fogaqya Bo3ayxa vepes
PEKYIIEPATOP MM NOAa4a BO3IyXa Hepes 0afnac BOKPYT PeKyIepaTopa W T.I1.) ¥ HlH-
HHH ApYraX akTopos (2 B ABMOBBIX Fa3zax # T.1L), Ha NOABOAE Ta3a K Kak/10H ropel-
K¢ [0C/Ie PeryisTopa coOTHOMLEHHS IPEIyCMOTPEHE YCTAHOBKA 3AC/I0HKH ¢ HCTIOIHH-
TEIBHBIM MEXaHH3IMOM. 3ac/loHKa, WIMeHas CBOE [ON0MKeHHe, - MEHSeT KOMHYeCTBO
MOAABAEMOrD ral3a NpH NPoHMUX NOCTOSHHBIX YCIOBHAX, TEM CAMBIM, H3MCHSIA W KOp-
PERTHPYA COOTHOUIEHHE «ra3-BO31Y Xy,

Koutpone remnepatypel, NaBIeHHA H PACX0/a Ta3a HA NeYh

C nOMONIBED JATYHKOB TeMIOCPATYPLl W JABASHUS, YCTAHOBICHHBIX Ha [10/(BOJIE
rasa K 1edH, a TaKKe JaTHHEA Nepenaja AapleHHd Ha auadparMe 30H neyH, npodiso-
JHTCH KOHTPOIL M pacuér pacxoia rasa. Cucrema otobpakaer MIHOBEHHBIT pacxol o
HAKOTHTE/IBHEI 32 38JaHHBIH TPOMEKYTOK BPEMEHH.

Kourpons 4 perynuposatie [asieHus B [1eun

Perynuposanue nasneHus B padovyeM NPOCTPAHCTBE TEHM OCYLUSCTBARETCH 10
CHIHANY JIATUMKA JaBIeHHA — Paspekerd, HIMEPAIOUIETO TOKA3aHMA MO CBOJIOM 1e-
HH.

JlagneHie peryTHpYeTcA JBIMOBEIM HTHOCPOM ¢ HCHOJIHHTEIBHBIM MEXaHHIMOM
M0,

3.4.4 llogeucrema aBTOMATHYECKOTD YIIPABICHHA TCMNEPATYPHBIM PEHRHMOM
HATPERA 3AI0TOBOK

Hojcneresma npefiHazsHaueHa /Uia aBTOMATHYSCKOH KoppekiHl padoTsl U cTabn-
JIHFALAH TEIIOROTO PEXHMA MEHH B 3aBHCHMOCTH OT KOHKPETHRIX yellosHil paboThl,

[ToscHeTeMa BINOAHAST CAeAYIOWHE (PYHKIHM:

— ABTOMATHYECKOE M3MEHEHHe 3a1aHNil TeMIEPATYPb! 0 30HAM Ne4H B 3aBHCH-
MOCTH OT MAPKH H pa3Mepa 3aroToBKH:

~ ABTOMATHHMECKOE YIIPAB/ICHHE TEMICPATYPHBIM PEKHMOM TEYH MPH NPOCTOAX
(CHIKEHME TEMIOBOH HATPYIKH, NOUICPKKAE MHHHMAMIBHO HeoDXOANMON Harpy3kH,
BRIBOI TTEMH HA pabodil pesim);

— BejeHne 0aihl JAHHBIX TEKVIIHX MApaMeTPOB TEXHOMOTHYECKOrO Npolecca H
COCTOAHHSA M1E4H.

[ToncHcTeMa ABTOMATHHECKOID YIIPABICHHA TEMITEPATYPHEIM PEAHMOM BKIIHOYA-
et B ceba Cueremy Ynpapnaemoro Crwswenns Tennosoit Harpyagn (CYCTH).

Bo gpems jummtensnoroe npoctod, CYCTH, peanniosaniag B coCTase MHKPONPO-
neccopuoi ACY MIN, cnocofHa apToMaTHHECKH MOHHKATL TEIUVIOBLIC HAIPYIKH B CBA-
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podHbx 3oHax neun. CYCTH apromarvyecky onpe/ienser HAIHYHE NPOCTOR H HAMIMHA-
€T CHMWEHNE TEIN0BOH HAIPYIKH B 30HE,

Janee npu BozoOHosneHnn paborer CYCTH aproMatHueckn BOCCTAHABIHBAES
HEPBOHAYATBHBIH TEMICPATYPHBIH PEAHM B 30HAX TEYH,

3.4.5 JlokaneHas noacueTeMa obIIero KOHTPOAA, YYeTa M BUSYATH3alHH

Ioacuerema soinonnaeT GYHKIME Y4eTa, THATHOCTHKY, aHalH3a W [IpejIcTanie-
HHA BeeH HHPOPMAIIHK 00 VIPARISHHH:

— ODLUMIT KOHTPOIB B YHET IHEPTOHOCHTENEIH;

BHIYAIMIALMIO HA 3KpaHe JHcites & rpadudeckoii u rabianynoil gopmax, Te-

KYLIHX JIAHHBIX O TeMIepaTypax, pacxo/ax BO3AYXa M raia 1no 3oHaM, 1 B o0LeM Ha
fICUb, @ TAKKE [PYITHX TEXHOIOTHYECKHX NapaMeTpos 110 NeYH;

— NPOTOKOJIMPOBAHHE, BBLLAYY CcOODUICHHIT W BHEMIHEH CHIHAIMIAIHH O Hapy-
HIEHHAX TEXHOMOMHYECKOrO PErnaMeHTa;

~ ApPXHEHPOBAHHE H OTODpaMeHHe apxuBHOH HHOpMansK o padoTe neun (co-
XPaHCHHE HCTOPHH paboThl NEYH H J0CTYI K HHM JUIA NOJYYSHHA JQ3HHEIX O HAarpere
OTACNBHBIX TApPTHA WA 3a ONpeieNeHHBIH IepHO] BPEMEHN ) M JIEHCTBHAX ONEPATOp;

AHATHOCTHEY paboToCoco0HOCTIH CHCTEME,

3.4.6 TMoacuerema yaan8uuoi CRAH

IoackeTema srinosansger @yHrimy cbopa wuopmauuy ot PLC CHO obpatorky
i orobpakeHHe HeoOXOAMMOH HHpOPMAIIMH. A TAKKE aBAPHITHYIO CHIHATHIALHIO 110
coctoaanio CHO.

3.4.7 OcHOBHBIE KOHTPOIHPYEMEIE H peryIHpyeMble napaserper ACY TI1

(JCHOBHEIE KOHTPOJIMPYEMBIE H perviaapyeMele mapamerpst ACY TI npoxonnoi
ey # CHO npeacrasiens: 8 tabiauue 3.4,

Tabmnua 3.4 — OcHOBHEIE KOHTPOIHPYEMEIE B peryaupyemble napamerpsl ACY Ml

SauiHba 3.5 7 ARHOBEDIE KO
No Hammenosanue napamerpa Koutpons Perynu- I Ipumeuanye
. | S poBanue | = = 00
I | Tesmneparypa no souam B pabouem + + |
| IPOCTPAHCTBE TeYH , ] B L
2 | Temneparypa JAbiMa Ha BEIXOJE H3 t -
|neun |
3 | Temneparypa jawiMa nepejl pexy- + -
| epaTopoM o R ) L
4 | Temneparypa BO3IYXa Ha BRIXOIE t . - ’
| W3 pexyneparopa ) S -
5 | Jasaenne ®w padouem npocTpau- + +
| CTBE [1e4H o I
6 | Jlasnedue Bo3yxa Ha nevh _ t - |
7 | Pacxoa, gapnende B TeMpoeparypa t -
IIPHPOAHOIO rasa Ha nevkb L o o
| & | Jlasnchue MHTATENLHOI BO/kI + | - | ) |
9| Facxoa nHTATEIEHOH BOABI + | - |
10 | Vposewb B Dapabane-cenaparope + + ;
Ties
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“EU,-‘[DJ['H-:EHHE Tabnune 3.4

11 | Jlapnenwe napa nocne Gapabaua- i - ].
| cenapartopa -
|2 | Pacxon UMPEVIALMOHHOH BOOLI B , -
| CHC-TEME OXJIAHKIERHA '
13 | Iagenue nasnenus raza - - ABTOMaTHKA ra3o- |
| B BOH De3onacHocTH ‘
14 | [lpeeniuenne masnenne rasa + - ABTOMATHKA ra30-
| __ BOH De3onacHocTi
15 | [lanenwe aasnetne Bo3nyXa + - ARTOMATHEA ra30-
) ! ] i : BOH DEI0NACHOCTH |
16 | llanenne paspexeHns nepes auli- + - ABTOMAaTHKA Tazo-
! MOBOH TpyDo#i o | BO# De30nacHOCTH
17 | KOHTpO/Ib nilaMen# ropenok + - '

3.4.8 YnpagaeHue 3NeKTPooDOPYA0BAHHEM 14N

B cucreme ACY TII npenyemorpeHo ynparneHHe »eKTpoobopy1oBaHHes T1edH,

peaycMoTpeto yipasiIeHde NPUBOAAMHY NOBOPOTHRIX 3ACT0HOK TOAAHH BOZIY-
Xd H ra3a Ha ropesiki B PYYHOM H B aBTOMATHYECKOM PEXUMAX; NPHBOIAMH 3aCI0HOK
Mogayus MasyTa B QOpeyHKH; HENOTHHTENEHMME MexaHuiMaMi MO0, anexrponasura-
TEACM OCCBOTD BEHTHIATOPA pasbabied s JeIMa nepe pekynepaTopomM; OiokaMu pos-
AHra TOpesoK.

Jia GecnepefoHHOro MeKTpONHTaHHA KOHTRpOAnepa H pabouMX cTaHUMH ycTa-
HABMUBAIOTCA WCTOMHHMEH OecnepeboiiHoro nutannd, obecleuHBAIOIHE ABTOHOMHYIO
paboTy B TeWeHHe He MeHee 15 MUHYT.

MEKTPOIHTAHHE  TEXHOIOIHYeCKOrD 0DOpPYAOBAHHA OCYLUECTBIACTCH [0 Ka-
GensHOMY BBOAY HanpsxenueMm J80 B ot nexosoi TIL Pacnpenenenne Harpy3ok ocy-
wecrsnsercs depes HP1. Kodeuynsie norpebureny NUTAKTCH HENOCPEICTBEHHO OT
1Y, Ocxoespivi notpedrTenaMu apnaotea: [lkadgn ACY, snektponpusoaa nebénok
Ha 3ACI0HKAX 114, OCEBOH BEHTHIATOP. Y CTAHOBISHHAS MOIIHOCTE JNeKTpoobopy 10-
BAHHA NPOXOJIHOH neud coctasnger 24,5 kBr.

Onnonuneinan cxema norpedATeneH neyu npejcrasiena Ha pucyake 3. 10.

Jna npuema n pacnpejeneHHs IEKTPOIHEPIHH TNPeIyCMOTPeH pacnpeiein-
TenbHBIH Wwut LP], yEOMILICKTOBAHHEIH aBTOMATHYSCKMMH BBIK/IKYATEIAMH ¢ HEOD-
XOJIMMBIMH BHJIAMH 3MEKTPHYECKHX 3a11IHT.

CHIoBaA TOKOpACHpele/HTeIbHAS CeTh BBRIMTOIHASTCH MeHBIMH KaDeasMu map-
ki BBI', npoknaawsipaetca B nepopHpoBaHHOM HIBEJUIEPE, IOTKAX, CTANBHBLIX H I1d-
CTHKOBEIX TPYDax, MeTAIOpYKOBAX.

B kauecrse mepni ofecneddBaiowed »MeKTpobde3onacHocTs o0CIyKHBAIOMETD
MepcoHand NpHMEHASTCH NOJKII0HEHHe MIEKTPoOBOPY/I0BAHHA K LEXOBOMY KOHTYPY
FATEMIIEHHS,

TTHeT
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Pucynor 3.10 — Ogrnonuneiinan cxema norpeGurenei neuu

3.4.9 Ananu3 HEJOCTATKOB CHCTEMBI

B npouecce obenywusanuas MHIL No3 611 BHIARIEH OIMH XapakTepHbiid 4
BCEX FOPENOK HEJOCTATOK: HET BOIMOMHOCTH OBICTPO BLISBHTL HEHMCIPABHOCTE HCIIOI-
HHTCABHEIX MEXAHHIMOB [OJ44H I'ata M BOIIYXA HA FOPe/KH M 3aKIHHHBAHHE 3acio-
HOK, T.K. Ha pabodell craHnn onepatopa He oToGpaxaercd pealbloe MONOKESHHE OT-
KPBITHA 3AC/IOHOK raza W posayxa. [lpn HencnpaBHOCTH HCNMOMHHUTENEHOTO MEXaHHIMA,
PEIYAHPYIOLIErD MOJa4Yy Ta3a, HCIOIHHTENLHBIH MEXauHuiM, peryaHpyIomsi nojauy
BOZAYXA, [POJOJIHKALT PEryIHPOBAHHE B IUTATHOM pedwume. AHATOMHYHAS CHTYAIIHA
IPOHCXOIHT NPH HEHCNPABHOCTH HCMOTHHTEIBHOIO MEXaHHIMA, PEryIHpYIONEre BO3-
ayx. ClelosatelbHO, CHCTEMA PeryTHPOBAHUS COOTHOILEHHA Pacxoja ra3a i BO3IyXa
HE B COCTOAHHH NOUIEPAHHBATE ONTHMAIBHSIH MpOLUece cropalts rasa. 1o noTeHiH-
AILHO BIedeT 33 coDoH HeoDOCHOBAHHO 3aBLINICHHLIT MITH 3aHWAEHHBIH pacxo/l rasa,
VBEIHYeHHe BpeMeHH pasorpesa cnaboB, NOBBIIEHHOE OKalHHOOOpazopaHMe. A Tak
KaKk ropefxi yHKIHOHUPYIOT HENPABHIBHO, 9TO BEAeT K He cTabHUABHEIM MMOKa3aHHAM
TEMIEPATYPbI B ABTOMATHYECKOM peuMe pHeyHoK 3.11.

KpacHplM LBETOM MOKA3aH0 3aJaHHOE 3HAYCHHE TeMmieparypel B |- Bepxuei
CBAPOYHOI 30He (1IpAMad JTHHHA ).

UepnbiM LUBLTOM NOKAZAHO 1eHCTBHTENBHOS SHAYCHHE TeMIIEPATYPbl B 1-i Bepx-
Hell CBAPOYHON 30He (BOJIHHCTAA NHHHWA ).

[MpHYHHOH BBRIABACHHOID HEAOCTATKA HBNACTCH TO, YTO PEryisaTop, KOPPeKTHPY-
OIIHI COOTHOLIEHHE «ra3-BO3YX» HE HMeeT 00paTHOH CBAIM ¢ HCMOJHHTENBHBIMH
MEXAHMIMAMH TOPEJIoK,

Migcr
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PHE}'HDK 3 ] ] — NOKa3aHHs Temnepa'r}'pm I-H HEFE!{HEH CBAPOUHOI 30HLI

Iporpasyuslil peryiaarop Ha Oaze [UIK Siemens S7-400 nogaér seixoaHoil cur-

Pucynor 3,12 -

Orodpamenie 3HAYCHIA OTKPLITHA 3aJaHHBIC PErYIATOPOM

HAJl Hi HCTIONTHATE/TBHBIE MEXAHW3IMEL 1101844 r'aza W BO3AyXa Ha ropesku. Ilpn stom 1a
pabouell CTaHUHH onepatopa oToDPaKAOTCS 3HAYCHHA OTKPLITHA 3a4aHHLIE PerylIaTo-
posM pucyHok 3,12,

JlelfiCTBHTENEHOS MOIOMKEHHE HCIONHHTENLHLIX MEXAHHIMOB 0CTaéTCs HEMEBeCT-

HBIM, KaK JUIS CHCTEMBI PEFYTHPOBAHNA, TAK H A4 ofepatopa.

| Muer

Nt 0Ky

[ToanHck

Jara
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4 IMPOEKTHBIF PA3AEN

4.1 Kondpurypanms ET2005 llE| YIIPagIeHHA HCMOIHHTEALHBIMH
AIEKTPOIIPHBOIAMH Ta3a H BO3IYXA

PacemoTpennsiit cnocod yeTpaHenHa HeLOCTATKA M NOBLILICHHA 3QHeKTHRHOCTH
perynHpoBaHns NoapasyMmesaet coinanue oOpartHoi crazn mexory TLIK o wcenonwu-
TENLHBIMH ACKTPONPHBOAAMH OIaYH Ma33 H BO3AYXA HA I'OPEJIKAX H BHECEHHE H3IME-
HeHHi B nporpamsy ynpasienns [TIK wsMmensiromme ynpasicHHe HCTONHHTEIBHBIM
HIEKTPONPHBOAAMHE NOJAYH I'a3d, JeNas ero 3aEHCHMBIM 0T JeHCTEHTENILHOIO NoNoHe-
HHA HCMOMHHTENBHOTO MISKTPONPHBOAA 0444 BO3IYXA.

Jlns arTOMaTHIMPOBAHHOIO YOPABIEHHA HCNOTHHTENBHLIMH HIEKTPONPHBOIAMH
3ACIOHOK rasa # Bo3yxa HeobxoguMo obecneddTs BRIXOAHOH aHanoroRBIA CHIHAL,
KOTOPBIM 3304CTCA YIOJ NOBOPOTA, & COOTBETCTBEHHO W CTENEHB OTKPBITHA KJIallada,
Aais 3TOro ywe HCnojo3yoTCeH BBIXOJHBIE AHANOTOBLIe Moayan 2ZAO U ST s
KONMYeCTBE 25 WITYK, OIWH H3 HUX pesepBubiii. Jlng npuesma aHanoroBoro cHrHama
o0paTHOi CBAIH © HCNOIHHTENBHOTO WIEKTPONPHREOIA BEIOEpeM BXOMILIE aHAOIOBEIE
mogynd 2ZAD U ST B konuuectse 25 WITYK, OUMH M3 KOTOPBIX Pe3epBHBIH, HHTEP-
eficanii mogyne IM O 151-1, 3-x moayns wowtpons nutanus PM-E DC24V,
OYHEUHOHANBHAA CXEMa MOJAKITIOHMEHHA HCNOMHHTEIBHEIX MIEKTPONPHBOL 3ACI0HOK M
koH(purypauua ctanund ET2008 npejicrasnensl Ha pucyHkax 4.1 1 4.2
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Prucynok 4.1 — DyHKIHOHAIBHAA CXEMa TIOAKIIOYEHHA HCMOIHATENBHBIX
atexrponpusosos BELIMO

AeEt
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Pucynox 4.2

Kounpurypauus cranuuu ET L”{}‘} JTA n[‘p._mmu CBA3H

HCTIONHHTENRHBIX ekTponpusogos BELIMO NM230ASK

4.2 Kondmrypuposanue obopynosannd # cetd PROFIBLUS

llenTpaneHas crofika BrAIO4aeT B cebda Onok nuTanma, koHtpoanep CPU 412

21.‘”’, H{‘.Ihr{hi}"HHEElllHl'JHHh[ﬁ MOIYIE JJH CBASH C pﬁﬁﬂ‘!HMH CTAHUHAMH H MUJI}'J[Eﬁ AMC-
KpeTHBIX cHruanos, [Lad chopa CHIHAIOB ¢ JATYHKOB H YIPABISHHS HCITONHHTENEHEIMA
MEXAHHIMAMH YCTAHORNEHER! 3 CTAHUKH pacnpenenéHHoi nepupepun. ObMeH MTaHHBIMH
¢ KOHTpOIepoM ocyiecTeisercs no cerd Profibus. Hobapnsemas cranuus pacnpene-
NEHHOH NepuiepHH BCTPAHBASTCH B CYLLECTBYHOLUYIO CeTh pHeyHok 4.3,

s

Jnei

M T

[Mopnece | o
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Pucynok 4.3 — Cywecrsyiowas cets Profibus

loaknoueHHe HCMONHHTEABHBIX MeXaHH3MOB K CTAHUMM pacnpeienéntoii ne-
putepun.

Cranuns pacupe/lenénHoi nepudepun MOHTHPYeTCH B LKAy YIIPaBIEHHS.

Pacrionowenne Moayned npeicTasNeHo Ha pHCYHKe 4.4,

Iuer
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(‘xema HOIETHNSHHA HCIIOJIHHTEALHBIY MEXAHHEAMOBE © UP[H]HI'J-E[LI:_I!E_’H UEFIH'I'HU‘EI[

CBAIN NPeICcTaBiIeHa Ha picyHre 4.5,
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Pucviok 4.5 — CxeMa n0IKIOYEHHA HCIOIHHTENBHOIO MEXAHH3MA

JUHCT
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4.3 DYHKIHOHANLHAA CXeMa ABTOMATHIALHH

PaceMoTpim QyHKUHOHANTEHYIO cXeMy pafoThl CHCTEMBI Ha MPHMEpEe 0JIHOH ro-
penkH pHcyHok 4.6,

biok possura BS nonaér sanpsokense Ha cseuy saskuranusn OF W pa apofinod
MICKTPOMATrHHTHEIH KIallan nojadn ra3a. JAeKTpol KOHTpoad niamens YE (hHECHpYeT
MoMeHT BocniaMenenud. Tlocne »Toro cucreMa yopasBieHus peryiaHpyeT noNokeHne
FACTOHOK NOCPEICTEOM HCTIOMHHTEIBEHBIX MEXAHHIMOB B 3aBHCHMOCTH OT TeMIepaTyp-
Horo pesiHma. llocpescteoM obparHOR CBAIHM OTCNEKHBACTCA NONOKEHHE IACTOHOK.
Bee koutponupyemele napaMerpsl otodpaxaioTes Ha pabodeil cranLum.

DuHKLIOHONHAR CXEMT COMoMOMuIaLL
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PrcyHoK 4.6 — pYHKUHOHANEHYIO CXEMY ABTOMATHIAIHH

4.4 Moaudmkauus nporpamMmel SCADA-cHeTeMbl

I'Ipmmmm HEHE YHC HMOCOT CBOKY SC.’J"LDPH.—(JH{:']'EM‘;' Hd OCHOBE [IPOINPEaMMLI
WinCC, noatoMy HeoOX0IHMO THINE NPOM3IBECTH HEODXOAHMEBIE H3IMEHEHHA H 000~
HEHHH,

Jlns HArnAnHOCTH NPOUCXOIAIINY NPOLeCcCol H YI0DHOCTH peryiHpoBaHus na-
paMeTpOB Ha IKPpanc MK OMepaTopa NoCTOAHHO U'l'UGPEi}KEUU'I'CH MHeMocxeMmbl. [ nasHan
MHEMOCKEMA YTIPARICHHA NICUBI0 NMPEACTARICHA HA PHCYHKE 4.7,

,.il.']}l YNpaBlIcHHA HCMOMHHTeABHEME ITPHBOAAME 3aC/I0HOK rasa H BO3avya NpH
NpOrpaMMHPOBAHHH YUTCHBL HeoOXOAHUMEBIC yeloBHA. lIpH pacxoikiIcHHH MekIy 3a-
JAEHHBIM TTOIOMEHHEM 3ACTOHEH © COOTBETCTEYHMIHM MOIYHCHHBIM CHIHATEOM HE Gonee
2% KOppeKTHPOBKS He Tpedyercs,

TieT
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Pucynor 4.7 — | napHag MHeMOCXEMa YIPaBTCHHA MapaMeTpaMi 1eHH

[lpy Bonemem pacxoxieHnn g0 5% NPoMIBOIHTCA KOPPEKTHPOBKA BRIXOIHOIO

Henomumenstent npubod
Bodkuwon 30070 2008wY
NS wewicnpaties

(7]

Pucynox 4.8 — Cooblienne o HEHCNPaBHOCTH

HCMOMHHTEARHOI MEXAHH3IMA NOPLIKH

CHrHaa 10 COOTBETCTBYIOIWMX 3HAYCHHA BXOQHOIO CHIHANA © HCNONHHTEIBHOIO TTPH-
Boja Oe3 yuactHa onepatopa. [lpu Goneiem pacxomaeHnH TPOHCKOAMT OTCEUKA Ia3a 0
BO3AYXA M BbiBeneHHe coollenus pucyHok 4.8, Ha Ny/ibTe ONnepaTopa o HEHCNPaBHO-
CTH HCMIOJIHUTENBHBIX MEXAHH3MOB TOPE/IKH, HA KOTOPOH OHH YCTAHOBIIEHEL.

[Mocie ocMOTpa M YCTPaHeHHS HEHCIIPABHOCTH NOpPeKa BHOBEL FOTOBA K 3a11YCKY.
[lpn pacxomiedud nokasanuii Gosee 5% A0 CBOEBPEMEHHOIO YCTPAHEHHA He-

HCIPABHOCTH [1PE/IyCMOTPERO NIPEAYNpeRieHne, pueyHok 4.9,

220301.2016.098.00 113
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Brumaryell
fazpewracme padams nouboda
Bo3dyuHou 3aCAOHKY 20p8/KY
NTS g xaemcr
K KOLITLSECKOL

Pucynox 4.9 — llpeaynpesnenne ob yBeIHYeHUH NOTPEIIHOCTH

Bee cooluieHnsa 0 HEHCIPaBHOCTH NIPHBOIOB FOPEIOMHEIX YCTPOIeTh GyayT co-
XPAHATHECH B CYLUECTBYIOUIMI apXHUB aBapHii,

g OTCIeRMBAHME NOIOMEHHA HCTOIHHTEALHOMO NpHBO A godasum rpadmk, Ha
KOTOPOM OYIeT YKA3aHo 3a/laHHOe 3HAYeHHE MCIOIHHTEILHOTO NPHBOLA W eicTRi-
TellkHOe 3HaueHHne pueynox 4.10. Takum obpazom, Moxno Oyaer OblcTpo U nerko or-
CIEANTE, KOT/1a OB BRIBE/IEH H3 CTPOA HCITONHUTENLHBI TIPHBOL

[ sy

Pucynok 4.9 = [N'paduk noaoKeHHs NPHBOJOE HA FOPEIKax

Jner

55
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4.5 lporpamMuas peann3aluu npoexTa

B WinCC uenonesyiores 2 maprepa 14 oTodpamenis, 1 OHH #e 11 aganns %
OTEPBITHA 3acnoHoK (MDOU4-sosnyx u MD10T70-ras). Hosrosmy ans otobpaxenus pe-
AITBEHOTO OTEPBITHA 3ACA0HOK HYKHO nepeHasiaunte aapeca B WinCC na te, kotopbie
OyIyT cospansl (Maprepst MD91 — % sosgyxa peanshiiii 1 MD95 — % raza peanbHblii).

3aBOAMM OTACBHBIE 2 MapKepa JUIS COXPAHEHHA Peaibnoro % oTKpPLITHS 3ac/10-
Hok MD9T w MD95 1. k. 104 npumepa s38i ropenky 26, to fepésm gi3nueckie anpeca
¢ nocaeanere moayas. B nannom cayyae PIW6E0 (rozayvx) u PIW6E2 (ras).

Hanee nepecunteisaeM cHraan B % B pynkunn FC35 u sanuceiBaem B Mapreptl
MDO1 u MIDY35

J]J-‘ll.:'llﬂ[l' ”p{“'pﬂ."a”ﬁfhl C TIOHCHEHHAMH.
Block: FCAS -~ ) -'
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THH Bosayxa. o atoro Menses s FC46 Network 106 — MD604 na MD91.

AT oy

OatEorE:

COSIAMKE JOMYCKOE LTR BOSIYL:

Hanee nenaem 3asHcHMBIM % OTKPBITHS TA33 OT PEUTBHOTO IHAYEHHA %o OTKPbI-

ot Bl L LEVD & il
IR E AT\ H
o el EL Al
=g TR = 1T
i =il e L LW
1 A -
fasils 1
'] i AT Y
r E ¥LL
. r R
g g AT TEMEN T R et kL L L] it T ek ]
; & B & Wi § 1Rk PR Ae® SIHL OUT— FTEMEL
1.0 " B AN
] 36
o Y U ~LNd
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L
~EARRULT BATYSTAR AAe e
LUDORONE LY CRUE Dlla TAdR
e ———— -
nd Pl 8 IR
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W g m Ty - It el B A TL POREE ] =
.__'_u.E Lle Ll Cltai4a B 1+01 U FIEHE
P e
dal JE T 1 U L ARk
T L ] R TR
SR LG L0

ACHHA HEHCIIPABHOCTH

TACTCH HEMCIPABHLIM,
Mapgepsr M1L.Ow ML.1 Gynvr seiasath coobmenud B WinCC,

PACHETHOIO 3HAYeHHA OTKpBITHA HIM.

Janee nposepra Ha wenpapnocts MM, Cosnaenm FC36. Coznaem 2 maprepa M1.0
(Hencnpasnocts MM no sosayxy) u M1.1 (deucnpasnocts no rasy). [praumn sess-
€CIIH pealbibii %0 OTKPBITHA DOJIBILE MM MEHBINE JIOTYCTH-
MOTO JIHATIAIOHS 3a0aHHs M HE BXOJHT B 3TOT AWanaion B tedeHnH 30 cex, To MM cuu-

Janee koppekumsa %o OTKPRITHA ra3a NPH PACXORICHHH BEIHYHHE! J41aHHA © pe-
ANBHBIM SHadeHHeM OTEpBITHA. Cosgaem B FC36 Networks. Ecin peansioe sHaseHue
OTEPBITHA HAXOAWTCH B 341aHHOM JHANA30HE, HO OTAHYHO OT 3Q/I@HHA, TO BRIMHCIACM
BEIHUMHY OTKJIOHEHHA W zamuceisacy B MD1763. Jlanee 310 OTKI0OHEHHE BRIMHTASM OT
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5 DEOHOMMHYECKAS YACTE

B opranusalioHHO-3KOHOMHYECKOM pasjiene JHIVIOMHOPO TTPOEKTa TIPOBOHTCSH
ITAHHPOBaHHE PAdoT CETEBBIM METO/I0M, PACCHHTHIBAETCA CeOECTOHMOCTE BRIONHAE-
MBIX paboT, @ TAKKEe BLIYMCIAETCA IKoHOMIMecKHi adiperT paspadoTki JaHHOTO KOM-
IIeKCa.

Jas peanuiaumMy KOHEMHOH Ueln, HeoDXOIMMO CINIAHHPOBATE X0 BEINOIHEHHS
ANTLTIOMHOR paboTel B NPOHIBECTH PACUET 3aTpar, TpefyeMbix N8 BRIIOAHEHHS IH-
TIOMHOH padoTeL.

FEOHOMHYECCKAN HaCTs JUNIOMHOH paboTel BRINOUAST B ce0f CIeavIoHe pasie-
Tk

= CeTeroe MoIeIHpOBaHHE,

Ouenka skoHoMuueckol MpPeKTHBHOCTH padoTsl,

LI

1 CeTeroe nanupoBanHe

MeToabl CeTeBoro NPOSKTHPOBAHMA H YNPABICHHHA IHPOKO H YCIEWHO pHMe-
HAKOTCA 118 ONTHMM3AUHK UIAHHPOBAHUSE W VIPABJICHHA CAOMKHBIMH PA3BETRICHHBIMH
KOMIUIEKCAME padoT, TPeDVIOMAMH YHAcTHA DOALINOTO YHMEIa HenoaHuTenel u saTpal
OrPAHMYEHHBIX PECYPCOB.

CyLUHOCTE CEeTEBOID NPOSKTHPOBAHHSA 3aKMIOYAETCA B TOM, YTO TUTAHHPYEMBbIi
[IPOIECE BRIMOMHEHHS AHIIOMHOH paboThl H3obpakaeTed B BHe ceTesoro rpadinka, B
KOTOPOM VBH3BIBAETCH BECh KOMIUICKC AeHCTBMIl [UIA aunnoMuoil padoTel, npH pac-
CMOTPEHHH KOTOPOID MOMKHO BhUISIMTE HANOODIEE BAKHBIE MOMEHTH! NPOSKTHPOBAHNHA
H CKOHICHTPHPOBATE BHHMAOHAC Ha HX BLINMOJTHCHHH,

MeToabl CEeTeROro NPOSKTHPOBAHKA H YIIPaBIeHHA 0DNajaloT TPeMs HeOCnopH-
MEIMH HPEHMYIICCTBAMH 110 CPABHEHWIO ¢ OCTANBHBIMH CYUIECTBYIONIMMH METO/1aMH:

— JIOFHYECKOH N0Cne10BaTe1BHOCTEIO paboT;

— BO3MOKHOCTEK) BRIABICHHA KPHTHYECKOD [1YTH;

MAHEBPHPOBAHHEM BPEMEHEM.

Pacuer ceteporo rpagura (C1) Oyaem npoH3BoIMTE N0 CIEAYIOMEH cxeme:

|} Cocrapneune nepeuns pabor ¥ nocrpoesue CI

2) Pacuer napamerpos coburriii CI

1) Pacyer napamerpos Pador CT

4y Pacuet napametpor ClI™ B uenom.

[ IpHHUMAR BO BHHMAHME 5TH ODCTOATENLCTE, B BLINYCKHON KBATH(HEAIIHOHHON
paboTe npy MIAHHPOBAHKE padoT HCIONLIOBAH CETEROH METOL,

Jlis nocTpoeHus ceTeroro rpadiKa BRIMOMHEHHA BREIMYCKHON kBAnM(UKANHOH-
HOlt paboTel cocTasuM nepedent paboT W PacCHHTIeM OWHIAEMYIO NPOIOIKHTENb-
HOCTE PaboT £,

5.1.1 Pacuet omuiaemoll Npogo/BKHTENbHOCTH BRINOTHEHHA padoT

(sknaaeMas NPOJOIKHTENRHOCTE PABOTEl fj, PACCUHTBIBACTCS 110 MPHHATOH
ARYXOUEHOMHOH MeTOIHKE, HCXOAH H3 IKCHEPTHRIX MEHHMANBHOR [, (ONpeieiseMon
HanOonee OIArONpPHATHLIMH  YCIOBHAMH) H  MAKCHMANBHOH . (O0PELeIseMOoi
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Hanbonee HedNaronPHATHBIMH YCIOBHAMH) OLEHOK €€ NPOLMUKHTENEHOCTEH, NPeLo-
WEHHBIX HAYUHBIM pyKoBoauTenem [15].
OstnaaeMyo NPOAMTAKHTENBHOCTE Kau1oi pabore onpeaenum no opmyie

'!l-!.' LA = Ir"i" ﬁ ) r!,' AT l Ir'}" "I ) 'rl'll ALEIRL - {4' |' }

rae i we — MHHHMANLHAS NPOIOTKHTENRHOCTE padoTel, ollpetenseman Haubonee
OJArONPHATHLEIMH YCIOBHAMM,

L masc MAKCHMAIBHAS NPOICIRHTENbHOCTE paboTel, onpenenseMman Hanbonee
HEDIIATONPHATHRIMH YCIOBHAMH.

[pOAOMEKHTENEHOCTH Lj yaee M bj wuy — 3AJAIOTCA IHILIOMHBIM PYKOBOJAHTEIEM,

PaccunTtannple 3Havenid 3anecem B Tabnuuy 5.1 no sospactanuio kogos pabor.

Tabanua 5.1 - Tlepeyenn W apaMerpsl NpouiBe/leHHEBIX padoT

| 1
: ] [ ponomxu- Henonuutenw, |
i re IEHOCTE, AH. Yl
)
| Kon x| 5 ¥ =
= o g | w = u
paco- s 3 3| 2| 5| &
Haumenoranue paboThl 0 = = = s =
Thl TT{} = :Q g g = £,
- = = ; = | [
cr S| £ S & S ¢
z | 2 % al u| B
= | o < — — '
= = SREN
; I -
| b
0.1 [lponece GopmupoBanud W oficykaenus | 14 E | 0 |
! : TeMB! JHATLTOMO C [‘.l:.-"F{{]lH{‘.I_T[H'I'E}]EM B
1.2 | YTBEP#ACHHE TEMEI JIHITIOMA 2 04 | 3 I 0 I
13 [lonbop aureparypll 1o OPraHM3aLMOH= | . | 4 3 0 0 1
- HO-3KOHOMHYECKOH YacTH JMIIIOMA o
2.4 [logdop THTEPATYPHI M0 TEME JIHIIOMA g | 13 00 0 1
[Tonbop auTepatypel no yactH HAC] 1m- o
25 p AHTEpaTy]| K1 2 4 |3 00
IIJ.']U.‘v]iI S
Paspaborka cerenoro rpadmra (Ilnann-
3,6 P paduxa ( 701209 |0 1|1
B poBande paboT) : B
| 4.7 | Ananui MTHTEPATyPEl MO TeMe aunioMa | 3 5 4 { 0 1|
| . Pazpaborka MepOlpHATHH 110 4acTH -
58 | LoP potp g8 |13 /10|0 |1 @ 1
BACL nunnoma U
6,13 | Pacuer cehecTOMMOCTH 4 b 5 01 1]
7.9 | Beibop ropenok s MOJepHH3AIHH 1 3 2 0|0 |
. COdopmnenne ¥ caada sactd bBAL au- -
g20 | Obop A AL 416 5|01
IoMa | 1
H'T!.-"‘l 2HHE CYIHECTEY YO METOHH
9,10 A ° ’ 70129 0 0 1
P HarpeBa 3aroTOBOK
JIHET
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[Tposonwenne Tabmunb 5.1
Brecetne uiMeHenuil B QyYHKUHOHAIB- |

10,11 1 3 2 ! () 1
HYIO CXEMY FOpesiKku ; -
. ] = S A . ; | |
10.17 Bribop obopyloBanns 118 MOHTa®A B | . \ | 0 | |
" | wKady yupasneHus o o - ‘
Hayuenne ocobendoctel MCOTHHTE - ) o
1,14 0 >4 3 ool
| HBIX MEXaHMIMOB
H3ydeHne CcylIecTEYIOUIEero nporpaMm-
11.16 \CCTBYIOUEro. nporp BN Jrn o
HOT'o ohecneuenus
- BLIGOp s36IKa HATHCAHHA TPOIDAMMHEOTO | - 1T -
12,15 P porp: >4 3 lolol
odecneueHns |
1”'_]_{_ Hanscanne nporpamMmuoro obecneveHus | | 3 2 10 l
13,18 |f}uu1|~.d spexTrBHOCTH paboThl ! 3 2 0 1 1
14,16 | Hmmw]um B SADA CHCTEMe 46 5 { ) ]
15,17 ‘]L}ﬁdm[c]mr: HOBLIX BKIAJI0K 4 i) 5 () 0 ]

' lonTeepsienne BrbOpa obopyIoBaHKs
16,19 | ans peanniannu obpatHod ceasm ¢ we-| 10 0 15 | 12 1 0 0 |
' MOTHHTCIERBIN MEXAHHIMOB

]]fl',"lTHCﬂ‘.rHIlCIIIILI HAlTHCAHHOID npo-

17,19 | rpammporo obeciiewenns u wimerenns | 13 18 15 0 ¥
| SCADA cucrems ' ' |
e Odopyienne B caava opralHIaHoHHO- a .
18,20 | OoP ' P 406 5011
AKOHOMHUYECKOH HaACTH IHIINOMA ;
19,20 | AHanus IoMy4eHHBLX Pe3yIbTaTos | 3 2 0 ‘ () |
. | !
i .
20,21 Ut,mpu reHue M ciaava I3 BKP 25 030 0 27 0 0 |
M | ] [ | | . |
|
21,22 | PenensupoBadie AMNIOMHORO npoekra | | 3 2 I 0 l
| I
2223 | Fammra JHILTOMHONO NPpOekTa | | | Lo 2 1
[ |

5.1.2 Pacuer BeposATHOCTHRIX XapAKTEPHCTHK padoT ceTeroro rpadiuka
CpenHekBaipaTHIeCKoe OTKIOHEHHE O NPOA0IKHTEILHOCTH paboT B IBYXOIIE-
HOUHOH METOIHKE PACCYHTAEM 110 (OPAMYIIE

ﬁ.l 0,2- '['- wake = Lij mun )- {4.2)
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Juenepenio onpenenum o hopmyie
w 1 ]
D= Oy = 0,04 (b wae = ij saun ) {4.3)
Paccuurannele 3HaMeHHa 3adeceM B Tabaniy 4.2 N0 BOSPACTAHNIO KOJA0B padoT,

Tabmuna 5.2 -1 Il.:p-.:lll;:m..||upur-.[|.r|'p|:1 H BEPOATHOCTHRIE XAPAKTePHCTHKH YA0OT

r r .
' Hpoaonau- Mcnonuute- | ; :
)
| TENIBHOCTS, AH. TH, we. | '
| ey .
Kon ! = ' ,
| = P o LHT
pa- 3| 2| = | 2| =2 o [‘
- - = | % s | =| = CKO, nep
OOTLI Haumenosanne paboThl 22 2 g g = .
S| = | g & 8 | AH | CHd,
1o = = = & & = A
e = = = = = s AU |
Cl = | 2 = = =
=| 2| 8|~ | F
' ot

[Tpouece dopmuposanna v 00-

0,1 | cywnenus Temsl apnnosma c| 2 0 14 | 7 I [ O 1 24 5,76
| pYKOBOAHTENEM . L 1

1.2 | Yreepanaenne temp auoma | 2 0 4 3oL 0104 016

i [Noabop nureparvpel no opra- i |

2.3 | HM3AUHOHHO-IKOHOMUYeCKoH | 2 4 1 3 0 0 | 04 (L16

| YACTH JIHILIIOMa L - |
T ——— S ; ! .

24 l_Iu,L.uup AHTEPATYPRI 1O TEME | o | 5 w0 lo o . ‘ I!
| AMILIOMA . . |

. qqriln}tﬁp ;I-H'H.‘F'.I'.il'}'r.lhl o MaCTH | 5 " 0ol 0 i ‘ 04 10.16
- LA mimaoma R i o -

3 ¢ Paspaborka cerenoro rpadmea | 2 g ol 1 | 1 | l |

s (I lnanuposanue pabor) ! - . g

47 AHWIMI JMTEPaTYpbl N0 TeMme 3 | s 4 ' ol o | : 04 016
| AHILIOMA | | | ' _ |

¥ = - a —

sg | i ﬂ?pﬂ[jt'.:'ri-._d MEpONpUATHIT 10 | o | 2 | g [ L
| wactd BACT annooma B | |

6,13 | Pacuer cebecTOMMOCTH 416 5 |01 1 0.4 0,16 |

. u.; -1 .. ‘. .. 1.: '\... -

19 Bubop ropenok 118 MOAepHHA {3 5 ol o L |04 1006

| 3alHH |
— - ! : | !

| {}dmpm:lcuné HoCjaada JacTH | . ’ |
8,2 - 4 16 3 01 1 04 | 0,1¢
0 B annnoma ! ' _ !

HMayuenne CVHISCTBYIOIIETD | - '
= =) - ]'j | {j I:]

— 1 o

9,10 R e A 7112 0] .
| METO/IA HATPERA 3aroroeos | 1 | | I | .
011 Hm:n:c]_me _mm?ncn-nﬁ B {h;,‘fl};— | 3 I 5 | l 0 | 0.4 | 0.16
HHOHANBHYIO CXEMY [OpPEe/IKH , | | :
Hnea
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| [F'{L'J.U_'J}HUJ[I!IE 'I'.’lﬁ.’]lil][!:.] 3.2

BuiGop  ofopyviosanus 14 | |
10,12 | ©P1VOP  OLOPYAOE 132 1o 04 0,16
1 I MOHTa®a B wKay ynpaslieHHs B ]
i | Mayuenne ocobedHocredi Me-
T N e y 2043 |o | 0 04 |0,16
| MOAHMTENBHBIX MEXAHHIMOB | |
HMayuenune CVUIECTRYONIETO .
1,16 ) ) L3 2110 0,4 10,16
| NPOIPAMMHOTO 00ecIIeyeHHA | 1 | '
- | Boibop s3kika Hanucawmua npo- ! f "
12,15 PO=1 3 |
I'PaMMHOro obecnevueHus ’ 4 i 0} 0 04 10,167
Hanucanue NPOrPaMMHOTO o |
12,171 o | 2
- obecnieyenus ] 3 - ! 0 0.4 10,16
| Ouenka >dhdekTHBHOCTH pabo- | |
13,18 P4 PR Yy s 2 o 0,4 | 0,16
 EEEEE—— TL[ '—i— 11 - . . ————
14,16 | Mamenende 8 SADA cucreme | 4 1 6 | 5 0| 0 0,4 | 0,16
15,17 | Hobasnenne HOBBIX BKJIAJ0K 4 6! 5 |00 04 | 0,16
[Moyxrsepsaenne seibopa obo-
| PYJIOBaHMA IS Pealld3alig n
16,19 | PIAOBAIY P 015/ 12|00 |
00paTHOI CBA3M C© MCNONHH-
TeJIBHBIX MEXAHHIMOB _ |
_ lToaTsepwacHHe HAMHCAHHOIO |
17,19 | nporpaMmuoro obecnevenns w | 13 | 18| 15 | 0| 0 1 |
HasmeHeHH SCADA cHeTeMnl
' OdhopuneHie W cllada opraHi-
18,20 | 3aHOHAO-3K0HOMHYEeCcKol ya- | 4 | 6 5 () 1 04 016!
| CTH IIIOMa e
AHANM3 NOJYHMEHHBIX PEIYih-
19,20 ’ pe3; 132 0|0 04 0,16
| TATOB _ .
20,21 | Oopmaenne ncnava [I3BKP [ 2530 27 1 0| 0 | 1 11
-~ | Peuen3uposaine QHIIOMHOTO ’ = | '
21.22 P 1 EAERRIK 04 |0,16]
NPOSKTA | |
22,23 | 3AIHTa THILIOMHOTO [IPOSKTA ] | I ] ‘ I 2 | 0 0 |

et el

5.1.3 Pacyer napameTpor coDRITHIH ceTeBoro rpaduka

Pauauil CcpoK CBEPLUCHHA HCXOUHOr0 (Hyleporo) coduTHs cetesoro rpadmka
NPHHHMAEM PABHEIM HYTK. PanHWA Cpox cBEpIICHHA NaHHOTO NPOMEKYTOMHOIO CO-
ObITHA Ty paccuMTaeM IyTeM CPABHEHHA CYMM, COCTOALIMX H3 palHero Cpoka cBepllie-
HHA COOBITHA, HENIOCPEACTBEHHO MPEIIIECTRYIOUIETO JAHHOMY, H JUITHTENBHOCTH pabo-
Thi. Tak Kak NaHHoe COOBITHE HE MOMET CBEPIIMTHCH, [TOKA HE 3AKOHYMTCH NMOCITe/HAA
M3 HENOCPEACTBEHHO MPeallecTBYIOWMX eMy paboT, To B KadecTBe paHHery cpoka

CRCPINEHHA CcOOBITHA NMpHMEM MAKCHMANEHYHY H3 CPABHHBACMBIN CYMM.

Paccumranuslii TakuM cnocobom p-'.lll]lli-iﬂ CPOK CBEPLUSHHA 3aBeplIaioiera o=
OBLITHA BCErO CETEBOTO fpﬂ.(blih’.ﬂ MpHHHMACM B Ka4YCCTBC CI'0 e [MO3OHCTD CPpOKA CRED-
HICHHA, JTO 03HAYAST, MTO FBCRINAKIIEE CODBITHE CETEROTD I'pﬂ[j}HHﬂ HHEAKHM pa3cp-
BOM BpeMEHH HE paciioalacT.

Hasi, § Misct

TNoarmiack | daa

Mo iy,
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[lo31HKi CpoK CBEPLICHNS AaHHOIO NPOMEXRYTOMHOTO cobbiTHa T, onpeenses
AHATOMHUHO, HO TONBKO [IPH NPOCMOTPE CeTeBOro rpafiika B 00paTHOM HaNpaBieHHH,
U M03HHH CPOK CBEPIIEHHR PaBeH MHHHMVMY W3 [HOJCHHTAHHBIX pasHocTei. [lpa-
BHIIBHOCTD PACHETA NO3IHHX CPOKOB CBepLIeHMA COOLITHI CETEROTO rpahika NnojTeep-
ACTACTCH NOAYYEHHEM HYICBOID [I03/1HEr0 CPOKd CBSPIISHHA HCXOIHOID CODLITHA.

Peseps BpeMenn obpasyercs v Tex coOBITHI, JUTH KOTOPBIX TO3AHHI CPOK CBEp-
WeHnA DOBIIE PAHHErO, H OH PaBeH HX PasHOCTH, ECOH #e 9TH CpoKH paBHbL, cOOLITHE
PEICPBOM BPEMEHH HE PACTIONIATACT M, CEAOBATENILHO, TEWHT HA KPHTHYCCKOM TTVTH.

FerynsTathl pacueTa cbeedsl B Tabnuiy 5.3 v n300paskensi Ha ceTesoM rpadmre
{pHcyHor 3.1).

Tabnuua j 31 Iﬂi‘_u_njc! Phi CODBITHH CEeTEeBOro mepn Ka

Homep cobnimus Cpoky cBeplueHMs, JIH. Peseps, 1H.
. paHHUA ' NO3MHMA 1 __ -
o 1 90 0 0
| ] 1 7 ' 7 0
2 | 10 10 0
3 13 | 41 28
| 4 20 | 20 0
5 13 47 34 |
6 I 50 28 |
T 24 | 24 0|
8 23 57 34 |
9 26 26 ! 0 |
10 35 35 | 0 |
11 37 40 1 3
12 | 37 37 _ 0 |
13 | 27 | 55 | 28 !
14 | 40 43 _ 3 |
15 40 40 0 .
| 6 a5 | 48 . 3 |
| 17 | 45 45 _ 0
E 29 57 ] 28
19 60 60 _ 0
20 62 62 | 0
21 R 8 | 0
22 9] _ 91 | 0
23 G2 92 . (0

Taxkum obpazoM, KPHTHYECKHH ¥ Th NPOXOAT dYepes cobuitua 0, 1, 2,4, 7,9, 10,
12,15, 17,19, 20, 21, 22, 23,

Il
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PaccunTaem PAHEWHC W [MO3IHHE CPOKH CBERILEHHA H PLIeDE BPCMOHH KW 1oro

CODRITHA.

Pucynor 4.11 — Miobpaxenue cobeiThit 1 pabor CI7

max (T,; =

min {Ty; = Ty — t;;) cnpasa vaneso

J’W t;j) clesa Hanpaso
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Pucynok 4.12 — Ceresoit rpadux

5.1.4 Pacuer napamerpos paboT ceTesoro rpaguka

[lapaMeTphl BEINOIHEHHA padoT:

1) Paunuit cpox nauana pabotel T, pasen paHHeMy CpPOKY CBepLIeHHS ¢
HAYAIBHOTO CODBITHS

T (4.4)

Jncy
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2) Nosauuit cpoxk Havana paboret 7., paBeH PasHOCTH MEHKLY NO3IHHM CPOKOM
CBEPLIEHHSA € KOHEUHOIO COOBITHA H OWHIAeMOH [PONOIIKHTENEHOCTEIO PaboThI

jr‘rl-n:_l = -"r:-l - f!.-- f:‘"f'-]

3) Pannuii cpok okonqanua pabotel T, pased cyMMe PaHHCTO CPOKA CBeplie-
HHA e Ha4YaATbHOTo CODBITHA H 0IKHaeMOH HPOIOIAHTENEHOCTH paboTsl

Tpoij = Tpt + 1y, (4.6)

4) osnuni cpok okoHYanus pabotsl T,,; pageH No3JHEMY CPOKY CBEPILEHHA ee
KOHEYHOTO CODLITHS

T'rl.:.:.' = ﬂ!,l- 1.'4~?}

5) Tonubii peseps spemeny paGorel Ry; ofpasyercs BRIMHTaHHEM W3 NOIIHETO
CPOKA CEEPINEHHA €€ KOHEYHOTD COOLITHA PAHHETO CPOKA CREPUIEHHA HAYANLHOIO Co-
OBITHA H e OAHIAEMOH HPOJIOITKHTEILHOCTH

R.'u_.- = T-;l' ?;-rl' 1. (4.8)

) HacTreli peseps BpeMeHH nepsoro poja R, pageH pasHOCTH NO3IHHX CPOKOR
CBePLUSHHA €2 KOHEMHOIO W HAYATRHOTO CODBITHH 33 BLIYETOM &¢ (MKHIAEMOI Npoao.-
HHTEIBHOCTH

Rlll.'.'_u - :Ir‘.ll,' - ?-:u.' - |r|',|'- {"II'.EJ"

7) YacTHelH peseps speMenH BTOPOro pomaa R, paBeH pasHOCTH PAHHHX CPOKOH
CBEPILCHHUA €€ KOHEYHOID W HAYANEHOIO CODBITHH 3d BBIMETOM €¢ OWHAaeMOoil npoloi-
HHTCTEHOCTH

H_"mll - ?_'Jl' - _.'.'l' - -lrf_l'- [‘-I' ] ﬂ}

8) CroboaHblil (HesapHcHMBIN) peseps speMens pabotnl R; ofpaiyerca BeiHu-
TAHHEM H3 paHHero CpoKa CBEpPIISHHMS €€ KOHeIHOTO COOBITHA MO3HEr0 CpoKa Crep-
[EHHA €€ HAYAIBHOTO COOBITHA H €€ OKHIAEMOME IPOIOIIHKHTEILHOCTH

Ry = Ty~ Tty (4.11)

9) Bennuuna koadduumnenta Hvanpasennoctu K,

R Vs
]lri iy | -r-:w.;.nr.' I 1 {4' ] 2}
(L™ 1
TMuet
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roe  #fL ] CYMMa NPOJOKHTENBHOCTER OTPEIKOE MAKCHMANBHOIO IYTH,
MPOXOAALLMY Yepes TaHHYIO paboTy, He CORNAJIAIIINK ¢ KPHTHYECKIM TIVTEM,

(L] — CcyMMa MPOJIOIIKHTENRHOCTEH OTPE3KOB KPHTHYECKOro MyTH, He
COBNAIAMHAY © MAKCHMANEHBIM IYTEM, NPOXOIAAITAM YEPES MaHH YD pEiGU'L'}'.

Ana padoT, Jewannx Ha KPUTHYECKOM NYTH, KoMphHIMeHT Hanpaxennoctn K,
paBen esrnune. Ecan palora He Ne#UT Ha KPHTHHECKOM TTYTH, OHA Pactioaract pe-
3EpBAMM BpeMeHn 1 e kodiHumMeHT HanpAKENHOCTH MEHBILE eIHHHLLL.

B sasucnMocti o7 kosdpuinenTa HanpaxeHHOCTH Bee pabOThL MONAILI0T B 01-
HY W3 TPEX 30H HANPSKEeHHOCTH

KpuTHuUeckyro (K, = (L&8);

— npoMexyTouHy (0.5 < K, < 0.8);

— pezepeHyio (K, < 0.5)[20].

Pesyawrars pacdera cefleHsl B Tabaumy 5.4, M3 KOTOpPOH BWAHO, YTO KOMHYE-
CTBO KpHTHUecKHX padoT — |8, npoMemyTodHbIx — 1, pe3epBabix — 9.

__ Tabauna 5.4 — llapamerphl paboT ceTesoro rpaguka o B
S Cpoku
L pokn ) -
| yavana | OFOH Peseprnl BpeMedH
| | gaimA _ e
- (ki aeman L |z Koaqpu-
Ko T S S = | UHEHT
0aBoTH NPOAOTAKHTENB- =| 2| =] B =| & Fr-‘:q: | panps-
HoEtE ; ﬁ E' E g = = 5 HEHHOCTH |
| 2| g °
2 13 ]als[el 789 10 11
0.1 7 0(0|7]7;0] 0] 00 | 10000 ]
1.2 3 7 i7lwofwiof[ o0 0 | 10000
23 3 101381341 /28[28 | 0 | 0 | 04615
24 1w Jwjiof20(20 /0] 0 | 0| 0 10000
2.5 3110|4413 [47 (3434 | 0 | 0 | 03462
3,6 9 fi3far|[22]s50028] 0 [ 0 |-28] 04615
4.7 4 200201241249/ 0| 0 1 0 () 10000
58 10 13472357 34 0 | 0 [-34] 03462
6,13 5 12250 |27 55128 0 O | -28 | 04615
79 2 24242626 0 [ 0 | 0 | 0 | L0000 |
""" | 2 31456 7T 8 |9 |10 1l
8,20 5 23|57 (286234 0 [ 34 0 | 03462 |
9,10 9 1262635035/ 0 0 | 0 | 0 | 10000
1001 | 2 135(38[37[40! 3 3 0 | 0 | 0880
10,12 2 [35]35[37(37 01 0 | 0 [ 0 | 10000
11,14 | 3 174040433 [ 0 | 0 | -3 ] 08800
1,16 | 2 P371a6 (3948 9 6 | & | 3 | 06400
I
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[Tpogonwenne Tabnuim 5.4

12,15 3 37137]40]40[ 0 ] 0 ?__0.‘ 0 ‘ 1,0000
12,17 2 137.43039(45/ 6 | 6 | 6 | 6 | 02500
| 13,18 2 127 55129(57[28| 0 | 0 [-28] 04615

14.16 E 40 (43 (45483 L 0o | 0 | 3| 08800

15,17 5 40 40 45145[ 0 0 [ 0 | 0 | 1,0000

16,19 12 45148 |57 60 3 1 0 | 3 | 0 | 08800
L1709 | 15 45145 6060 0 | 0 | 0 | 0 | 1,0000
| 1820 | 5 29 5734 62128 0 [ 28 | 0 | 04615
19,20 2 60 |60 62 62 0 0 [ 0 [ 0 [ 10000

20,21 27 62162 (89(8 |0 [ 0 [ 0o [ 0o [ 1,0000

21,22 | 2 89 (89 91|91 0 o [ o [ o [ 10000

2223 | j g1 [91]92/92 0 0 | o [ o[ 10000

3.1.5 Pacuer napaMeTpoB ceTeBoro rpafka B LeJoM

Konnuecrso cobeITHH B ceTeROM rpadke, BKIIOYas nexoaHoe: n, — 24,

Konnuectro paboT B ceTenoM rpapuke: n, = 28,

KoaduumenT caokiocTd ceTeBoro rpadHka, paBHBI OTHOWEHHIOD KOIHYECTBA
paboT k KonudecTsy coOBITHH B ceTepoM rpaduike: k. = n,/n. = 2824 = 1,17,

Hupexturnwii cpok: T, =94 au,

Kpuruueckuii nyts L., B ceTeBoM rpaduke, npoxodauimnii dyepes cobbitua u pa-
DOTEI, He ODJIajAOLINE PelepBAMME BPEMEHH, HMEET MAKCHMANLBHYIO TPOIOILKHTEh-
HOCTh, PABHYH) CPOKY CBEPHICHHA 3aBeplIatollero cobRITHA Ly, = Y2 du,

CpeqHexBalpaTHHECKoe OTKIOHEHHE NPOIOTAHTEIBHOCTH KPHTHYECKOMO IV TH

—

Opp = 1D, (4.13)
Y

Fdac

riae f}m_r; — AHCIEPCHA CpOKa HACTYTIICHHA 3aBCpPINAaIIero CODLITHA, papHad CYMME
AMCIIEpCHE paboT KPHTHYECKOID NYTH.

5.1.6 Pacuer napaMeTpoB ceTeROTO IpafHKa B [E10M

Konuuectso cobDbITHA B ceTeBoM IpathHke, BEIOYAR HCXonHoe: i, = 24,

Konnuectso pabor s cetesom rpatdhuke: n, = 24,

KoaddmineHT cnomuocTd ceTeroro rpadika, papHelil OTHOIIEHHIO KOTHYECTBA
pabor K koandecTBy coOblTHi B ceTesom rpatuke: k. = n,/n, = 2824 = 117,

HuperTueaed cpok: T, =94 an.

Kpuruueckuii nyTs L, 8 ceTepoM rpadmke, npoxoaaumi yepes cobetus M pa-
O0Thl, He 00IAAANOIIME pelepBaMH BpeMeHH, HMEET MaKCHMAILHYH Npoao/bKMTe b
HOCTh, PABHYIO CPOKY CBEPIISHHA 3ABEPINAOIIETO CODBITHA: I, = Y2 du.

CpejHeKBaIpaTHieckoe OTKIOHEHHE NPOSOILKUTENBHOCTH KPUTHYECKOTO Y TH

Sup = [D,.. (4.13)
N

s
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rae Dy =~ JAMCNEpCHs CPOKa HACTYIUICHHA 3aBeplualomero CobLITHS, PaBHAA CYMME
JHCTepeHil padoT KPHTHHECKOrO TIYTH,

CpeaHeKBaapaTHHECKOS OTKIOHEHHE [IPOAOIKHTENLHOCTH KPHTHYECKOTO 1Y TH
Sy = 3,32 0n.

BepoaTHOCTE CBEPUICHHH 3aBEPILAKLILETO COOBITHA B IHPEKTHBHBIA CPOK

P = (T, 1)/ 6 (4.14)
E.iifﬂﬂﬂ'r“ﬂf']'h CREPUICHAA 3aBCPILERBOLILSTO CODLITHA B ;1HﬂEH']'HI3HbIﬁ CPOK
P =06

Pacuer omunaemoil npoioEHTElBHOCTH BIOAHeHHs padoT Obl1 NponsseieH
A ONpeIelIeHHA NapaMeTpoB cobbITHH ceTesoro rpadyka, HA OCHOBAHHH KOTOPBIX
OLLIM paccunTanbl napaMeTphbl pador ceresoro rpadura. Tak e Oblin onpeaeieHbl
napaMerpsl ceTeBoro rpauka B ueaos. JTOT pacyeT JaeT BepOSTHOCTE CBEPIICHMA 3a-
BEPLUIAIOLIEro cODLITHA B IHPEKTHRHELIN cpok P = (1,6, KoTopas ykIaAbiBaeTcs 8 HOpMa-
THEHBIE pamkH [(,35; 0,65], nepennannposra ceresoro rpamka He HywHa. [lonyuen-
HBIH B pesyibTare pacderos rpapuk OvaeT B panbHEHIIEM peantH3opa,

5.2 Ananui soHoMudeckoro MjekTa 0T BHEIPSHUA NPOeKTa

Hapammsanue 00beMOB NpouisoacTea 0e3 NPHBASHEHHS J0NOIHHTEILHON pa-
DOYEH CHIIBI BOIMOKHO 33 CHET ABTOMATHIALMH OCHOBHBIX H BCIIOMOTaTElbHEIX Olepa-
LHH NPON3BOICTBEHHOIO LIHKIA.

ABTOMATHIAUMS [TPOH3BONCTBEHILIX [IPOIECCOB MOMKET OCYLISCTENRTLOE KiK 23
CUeT COTMaHUA HOBOH TEXHHKH, TAK H 33 CHeT MOJASPHHIALN cyitecTaynmero obopy-
JAOBEHA MYTEM OCHAILEHHA €r0 ¢IHHOH CHCTEMOH yrpasieni,

OcHosroli npadaemoi ABIMETCA PAceT YCIORKH, 00CCIeNDaIonivs raualTHPO-
BAHHYIO MPOEKTHBHOCTL CPEACTE aBTOMATHIALIMK, NOCKONBKY Beerja Tpedyioresn no-
TOMHHTEIBHEIE KANNTANBHEBIE BIOAKEHN B COBEPIICHCTROBAHMKE ITIPOH3IBOLCTEA.

OCHOBHBIMH HCTOUHHKAM MPEKTHRHOCTH BHENPEHHA ARTOMATHIHPOBAHHON CH-
CTEMEI YTIPABTEHWCM IIPOXOIHON NeuH, BIITIOUAIONIeH CHCTEMY YIPABICHHS HICKTPO-
NPHBOLOM UCIOHHTEABHEIX MEXAHHIMOB 3aCN0H0K ratd WHTTTIRa SeiasoTes:

— COKPAIICHHE 3aTPAT, BRIDUAECMBIX B CeDSCTOMMOCT, NPOayEii 2a ¢uey Cil-
KEHHE JHEPreTHYECKHY pacxoaea (ras);

— YMeHLILenH# Opara 4 NOTePs METAMN OT OKaIKTILL

ek T e B

‘- BO3SMORKIIBIE YAVYUICHHS TEXHUICTINCCKO G DPOeCai
VEEIMUEHHE 00BEMA BHINYCKACKMON IROAYVKUNN 38 CTIOT CORPampnL Lirmel -
HOCTH [HKRA HArPeRa cliaboR;
MOBBILICHHE NPOHIGOIHTENRHOCTH 0DOPYIOBAHAA 3a cueT follee NoTHOro He-
NONLIOBAHKA €10 TEXHHYLCKIX BOSMOKHOCTCH;
— VBEMEHHE NPOEEOINTENLITOCTH TPYAas3a cHeT YREIHUCHNA 0DLeMD RRINVC-
KAEMOH NPOSY KD,
i
L | | i
A N T N . 030002006 =
W | et e oy Mosmice § fisva ]




3.3 3arpatel Ha PEATHIAIMIO NPOCKTA

CHeTema aBTOMATHIALMK, NP YCMOTPEHHAA [IPOEKTOM, HEe TpelyeT AeMOHTIKE
H 3aMeHBl 0a30B0r0 00opYACBAHNA, CeI0BATENLHO, KANHTANLHEIC BIOKCHHA HANIPaB-
NeHEl HA NPHOOPETEHHE M MOHTAMK HOBOTO 0DOPYLOBAHKS, HA PealHIalMIO [IPOrpPaMM-
HOH YaCcTH, COMACHO JIAHHBIM TabinLb! 5.5 1 5.6 coctasnsior 202342,76 pyo.

Tadnmua 5.5 — CBeeHHA O KaNHTABHEIX BIOMEHHAX

Kam I!:;{1;!|1x ' Kom-so | Llena ‘ CTOHMOCTD |
. L - - () | pyb.) | (pyD.)
Hurepdeiichpii mogyas IM 151 - 1 88704 | 8870.4
Monyan koHTpons nurtanus PM-E DC24Y 3 467,72 0 140316
Crrpansible Moayaun 2AILU _ 24 6048 145152
Kabens KBBI™ 4% 1,5 o 650 (M) 5200
HTOO: ] | 160625,56
Tabawmia 5.6 — TpyaoemKocTs BUIOB padoT
| Bpewms 3a- CTOMMOCTL Crou-
CrieuHaniers TpadeH- L MOCTD
) qaca (pyo.) -
, Buawm pador Hoe (Mac) \pyv.)
i Cnecapn | Musenep
: EHlTuA | OACYTII
Mowran obopyiosa- - ] 16 85.4 .
I 2318.4
Hi l 16 595 |
i - l 32 85,4
[Mpoknanka kabe — ) w1 12252
pOKnaaKa Kabens 3 1 39,5 122528
H:1|[|1c:1+{|.1c - B 3 90 854 23058
TPAMMHOIO OpOJIyKTa | . -
R l 20 854
| Oranka pfmm m > 20 595 | 4088
ATOL O — 4772

Hroro: AK =202342.76 pyvi.

5.4 Pacuér akoHoMHYeckoro Mpperta

Hecobmojenne pesiMa Harpesa 1 HapylUeHHe ONTHMAUIEHOTD FE30B0ID COCTaBA
aTMOCIEPLI NeYH MOIYT VBEIHHMHTE [IOTEPH HA OKATHHOOOPA30BaHHe 10 5% Macesl 3a-
FOTOBKH 3@ OJIHH Harpen. [ak Kak B edd Henolbiyeres 24 ropenki, To BIAHAHHE OJTHOTH
ropeaku Ha 0By arvmocdepy neun mensie. paHumaes yReIHUCHHE YIapa paBHEIM
(,2% npH HEHCNPAaBHOM HCIOMHATENBHOM MEXaHHIMe Ha ojHoH ropenke. | onoBoi
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BRUTYCK NPOIYKIHE 632482 1. w3 wux 3794892 1. ¢ MHIT Ne3. Brinyck 3a cyTen co-
cragut 1039,69 1. llpuuuMaesm BpeMs, B TEHEHHH KOTOPOTO COOTHONIEHHE Ta3\BO3AYX
He onTHMansHo 24 u (uHTepsan mexay ocmorpasMi checapem KHITuA ropenck). [lo-
TOMKH HCTIOJHHTEIBLHBIX MEXAHHWIMOB BOZHHKAIOT 2 pasa B Mecsnl. T, e, npH BHeApeHHH
TPOSKTA 33 CYTKH YMEHBINEHHE yrapa coctasut 103969 (1.)*0,002=2,08 (T1.). 3a Mecan
YMeHbLIeHHe yrapa coctasut 4,16 1. 3a roa — 49,92 1. Yrap yMEHLIIUTCH 34 CHET CHH-
AeHus oramTHHooDpasosanus na 0,013% B roa. Cpeanas croumocts npoaykuad 20000
pyoIT.
Tarkusm olGpasomM, exeroIHas YCIORHAA JIKOHOMHA COCTABMT

| AC = 49,92 (1.)*20000 (py6./1)=998400py6.

HMexona w3 910l cymmbt 1 3uan cefecTonMOCTs paspaloTku JIaHHOTO NpoexTa,
MOMCHO PACCHHTATE CPOK OKYIIACMOCTH;
OleHrM OEYNAeMOCTh 3aTpaT, Henoaksya dopayay (5.1):

Our = AK / AC, {5.1)

rie OHT — OKYIaeMOoCTh 3aTpat, JeT,
AK — KanTHTaNbHEIE BIOMEHHA HA HOBYIO TEXHHKY, ThIC. pyD.;
AC ~ skoHOMMSE N0 ceDeCTONMOCTH, THIC, pyD.
Orxynaemocte 3aTpart no dopsyie (5.1) cocraBur:

Onr = 20234276 / 998400= 0.2 aer. {5.2)
Hlexons 13 npeapiiy iy pacueros, o4esHaHo, YTo paipaboTka NPOeKTa BelroiHa

A NPEIITHATHE, .'_iﬂT'E'Hl'['l-[ H CO3TAHWE OEYIIATCH 34 2 MecsLes AKCIUTYaragHy Taino-
O NpOCKT.

HNuct
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6 BEJOITACHOCTE MKHIHEJIEATEJIBHOCTH

6.1 Oprapusannsg paboduero MecTa oneparopa

6.1.1 Tpebopanna & noMemeHnio

PaboTa ¢ KOMIIBIOTEPOM XaPaKTepHIYETCA 3HAYHTEILHBIM YMCTBEHHBIM HANpA-
ACHHEM H HEPBHO-OMOUHOHANRHOH HAMPY3IKOH ONEpPaTopos, BLICOKOH HanpsmeHHo-
CTBIO 3PUTENEHOH paboTel W A0CTATOYHO DOBIIOH HAIPY3KOH Ha MBILILL] PYK IPH pa-
Oorte ¢ khaspatypoilt 2BM. Boaklioe 3HauYeHHe HMEeT PalHOHAILHAA KOHCTPYKLHA H
PACTIONOMEHHE IMEMEHTOB PAboUero MecTa, 4TO BAKHO A NOLIEPHKAHHA ONTHMAIb-
HOH paboueil Mozkl YeNoBeKa-0nepaTopa.

[Tomewenne oneparopa HaxoAHTCS HA TEPPHTOPHM JIHCTONPOKATHOTO LeXa Ha
paccTosHIH 20 METPOB OT YIPAaRIgeMod NpoxXo Hoid nedn. CTCHB H NOTONOK HMEHT
TeMOH3ONALHID. TloBepxHOCT NOJA POBHAf, HECKOJIBL3Kas, oDJajaeT aHTHCTATHYE-
CKHMH CBOHCTBAMM, NPHTOAHA 408 BlaxHold yOopku. OxHa He npeaycMoTpPeHLl, 11o-
ITOMY MCIIONBIYeTCH 0Dlllee HeKYCoTReHHoe ocBellente. TeMmneparypa Bo3ayXa Haxo-
auren B npedenax 23-25 °C s rerneiil w 22-24 °C g Xonoausiid nepron rojga. OTHOCH-
TenpHas BIakHocTe 40%, ckopocTs asuaednd sosayxa 0,1 s/c. Cogepmanue BpeHBIX
XUMHYeCKHX Bemects He npesesinaer HJIK. ¥Yposens wyma ve npeseiwaer 635 1b. B
KAUeCTBE HCTOUHHKOB CBETA MPHMEHAKTCH THOMMHECHeHTHELe TaMisl THia J1b,

Ha preyHgke 6.1 npeacrarne s NoMeneHH ONepaTopHo.
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Pucviok 6.1 — Ilnan noMetienns oneparopiox

Hkadsl ¢ 3aeKTpoodOPYAOBAHNEM He HMEKT BBICOKOBOALTHOTO 0DODY0BAHHH,
JBepIs 3aKpeITel Ha Kmod. Bed anexkrtpoofopynopanne w mkadbl CoeaHHeHB ¢ 00-
MenexOBbIM KOHTYPOM 333CMITCHHA,

et
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6.1.2 Tpebopanms k IBM H paGounm MecTanm

MounuTtop obecneunsaet ppoHTanEHOe HABMIONEHHE YKPAHA C [TOBOPOTOM KOPIY-
Ca Mo rOpH3OHTAIN H BepTHKANH B npeenax 60 rpan, W dukcaumnei B 3aJaHHOM NOJ0-
HeHHH. SIpKkocTs 3Haka peryanpyeTtcs or 35 go 250 kn/m?,

Huzaiin IBM, knaBHaTyphl, MBILIH ¥ MOHUTOPA HMECT CBSTIO-CEPYIO OKPACKY.

OanomecTHslii cTon mig paborst ¢ IBM npemyeMmarpusaeT 0BepXHOCTE U3
pasmeuerus IBM, MOHHTOPA, KIABHATYPEI H MBILIH,

KoHCTpyKUMsA noacTaBRH MOHHTOpa obecnieunsaer ero Haknod £30°, Knasuaty-
pa UMeeT PeryIMPOBKY NO ¥IAY HAkIoHa 1o 157 ¢ HanewHoH (purcalneii B ONTHMAbL-
HOM pabouem MoaoKeHIH,

KOHCTPpYKUHA padodero CHIeHH YI0BIETROPACT OCHOBHEIM TpeboBaHuam:

— obecneyupaer ceobo/HOE MepeMellieHHe KOPIYCca M KOHEYHOCTEH Tena apyr
OTHOCHTEILHO Opyra,

AOMYCKACT PErVIHPOBKY BLICOTEL o 400 10 550 MM, B 3a8BHCHMOCTH 0T pocTa
paboTaoNIero YenoBeKa;

= MMEET CNerka BOTHYTYIO [OBEPXHOCTS,

— HMeeT HeOONBIIOH HAKTOH Hazall,

OnrHMaibHas KOHCTPYKLWA NYNBETA TPHBEAEHA PHCYHEE 6.2,

| 600

- — — -

Pucynor 6.2 — Koncrpyruus 1viasTa YIPanneins olepatona

I':E'J:-.L Mt Ny Doy Homm

: i
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fr.1.3 Pacuer ocBeleHHOCTH

Pacuer ocserennoct paouero Mecta CBOIHMTCH K BLIDOPY CHCTEMBI OCBEIE-
HUH, ONpPeIelleHHI0 HEODXOAMMOTO YIEIA CBETHIILHUKOB, HX THIA H paimeluenns. He-
NOMIS W3 3TOM0, PACCHHTAEM NAPaAMETPhl HCKYCCTBEHHOID OCBEIIEHHS,

ODBIMHO HCKYCCTBEHHOE OCBEUICHHE BBINIOIHASTCA OCPEACTHOM MICKTPHYETKHX
HCTOUHHMKOB CBETA JBYX BHJIOB: AaMIT HAKATHBAHHA M TIOMBHECHEHTHLIX JTamn. byaem
HCIIONBI0BATE TIOMMHECHIEHTHBIE TAMITLL, KOTOPRIE 1O CPABHEHHIO ¢ J1aMOaMH HAKLITH-
BAHHA MMEIOT P CYIIECTREHHBIX MPERMYIIECTE:

[0 CTIEKTPANBHOMY COCTABY CBETa OHH OJMHIKH K AHEBHOMY, SCTECTBECHHOMY

CBETY)

— obnagaor bonee seicokum KL (B 1,5-2 pasa seime, wes KL nasmn naxasii-
BAHHA );

— 0DJIAJAI0T NOBLIIeHHOR ceeTooTaaqel (B 3-4 paza Buiue, uem y nami Haka-
IIHBAHHH );

— OoJsiee LIHTENLHBL CpoK cny O

Pacuer ocBelienna NPOHIBOIHTCH /U1 KOMHATE! I0Waasio 18M° | aiunEa a = 6
M, WHpHHA b = 3 M, sricota h = 2,5 M. BocnonsiyeMes METOI0M CBETOBOTO NOTOKA.

st pacueros no TabiKue CBETOBRIX H WISKTPHYECKHX NapaMerpoR J1asMil suid-
paeM MOMHHeCUeHTHRIE JaMnbl THa JIb-80 uMeromwne ceerosoi notox 5220 nm. Tun
HCTIOIBE3YEMBIX CBETHIBHHKOB — O], KonnuecTBO namMn B ceeTHALHIKE N = 2, Koaddm-
LHEHT HEPABHOMEPHOCTH OCBelleHHOCTH 2 = [, 1. BelcoTy nojseca CBeTHILHMKOB Ha
padouel nopepxuoctsio Hpy npunnmaesm pasuoit 2,4 m. B cooreerctrum ¢ rabannei
3HaYeHHH KO(PUIMEHTOB 3aIlaca CBeTHALHMKOB M OTPAMEHHS MOTONKA W CTeH /AnH
JAHHOTO THIIA NMOMEIEHHA noayuaesm koaxpprumentT 3anaca ceeTunesiukos k = 1.4, a
kondppiiment orpakenns notonka By = 70%, cren Re = 50%.

Muaexc Gopmel noMeieHus onpeieasercs no fopmyie

J_H_liu+|'|] 24-(6+3)
[lo Tabnnue KOMPHHIHEHTOB HCTIOIBIOBAHNA OCBETHTEIRHEIX VCTAHOBOK KOAd-
| duunent Henoaesosanus U =45 %,

g obecrnieyenne paBHOMEPHOTID Pacnpele/leHHs OCBelIeHHOCTH 110 TadnHie
COOTHOWIEHHA MERUTY CBETHIBHHKAMH K BRICOTE HX NOJIBECA ONPEASIieM peKoMeHye-
Moe cooTHOeHHe 1.4,

PaccrosHUe MERITY [IEHTPAMH CBSTHILHHKOB paccyiTacM no gqopayne:

]_.=],-'|--H|. =14-24=336m. (6.2)

[ockoabky gomyckaercs oTiaonenne 1o 20%, To npuanmMaem L = 28 m.
Hueno jgamn odIIero ocBeleH s B NOMELLEHRHY ONPeAeanioT no GopmMyie:

IlneT
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N=—"-= =2.3. (6.3)

[TpuausMaesm N = 2.
Ocpewennocts E paccunteizaenm no diopyyne:

. M- N-n-U 52200-2-2-45 .
i - i - i_ 3319 11K, {6.4)
100 -5-z-k  100-18-1.1-1.4

[To HOpMaM OCREIIEHHOCTH JUIH NOMELIEHHS oneparopa By, = 300,

Yenosue E = Eyy BRINONHSETCH.

6.1.4 Pacuer yposua uyma

Oius w3 HeDnaronpuATHRIX GaKTOPOB HPOMIBOACTBEHHON Cpells! U noMele-
HHH ONEpaTopa ARIHETCH BEICOKMH YPOBEHE HIVMA, CO3MaBacMulil npu padore obopyio-
BAHKA JNH KOHAHINHOHHPOBAHHA BOZIYXA, BCHTHIATOPAMH CHCTEM OXJIAKJICHHA ILHA-
thos 1 IBM 1 npounME yeTpoiicTEaMM,

dng pelrenus BONpocos o HeoOXOIHMOCTH H HeNecoo0pasHocTH CHMMEHHA 1Y-
M HEODXOIHMO 3HATE YPOBHH LYMA Ha paboyeM MecTe onepaTopa.

YpoBens wymMa, BOIHHKAIOIIKI 0T HECKOIBKHX HEKOIrepeHTHEIX HCTOMHHKOB, pa-
OOTAIOLLNX QIHOBPCMEHHG, MVICHHTRIBACTCA HA OCHOBAHHYN ITPHHIOHNA JHEPTETHYECHD-
IO CYMMHPOBAHHA HITYYSHHH OTASNBHEIX HCTOMHHKOR

L, =10-1g3 10" (6.5)

riae Li — ypoBeHb 3BYKOBOIO JARICHWA 1-I'0 HCTOUHHESD LUIYMA,
rn— KOIMYECTBO HCTOUHHKOR LIYMA.

Pabouee MecTo oneparopa OCHAIEHO CASYIONHM TyOIHpoBaHHLIM 0DOpYI0Ba-
HHEM: JKECTKHH JHCK B CHCTeMHOM DN0Ke, 1B BEHTHIRTOPA cHcTeMbl oxnaxkaeHus [IK,
MOHHTOP, KIABHATYPa, ML, B oMellgHHH HaXoAaTC M4 Th IWKapos 1 KOHJAHIIHOHED.

YPOBHH 3BYKOBOIO JIABJEHHA HCTOMHHKOBR LIYMa, ACHCTEYIOIIMX HA oneparopa
Ha ero pabdodem MecTe npejcTaniens B Tabnnue 6.1,

Tatmuua 6.1 Yposnu 18yKOBOIO JaBieHHs pa3iHIHbIX HCTOUHHKOR.

| MeTounmk mwysma ¥ posenb wyma, 1b

Kotanumionep 32

Obopyosanue wKapa B 50 -
| Kecrruii AHCK _ 40
Beurnistop. ] 38 o
. MouuTop _ o 1) -
| Knasnatypa o - 10 B -

et
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[ToacTasue 3HameHna YPOBHA IBYKOBOTO JABIEHMS Ui KA#I0T0 BHAA obopyno-
BAHHA B PoOpMyny (6.5), mosnyumm:

L, =10-1g 0" + 5-(10") + 2. (10" + 4. (10" + 4. 10"y =5T740B.  (6.6)

[TonyueHHOe IHAYCHUE He NPEBLILAST AONYCTHMEN YpoBeHB WyMa 1na paboue-
IO MecTa onepartopa, pasubsid 65 gb o 'OCT 12.1.003-83,

6.1.5 TpeboBanus K OPraHU3aIMi PEAKHMA TPY 14

PeskMBl Tpya npu pabote oneparopa ¢ JBM coorsetcrByeT KaTeropuu A, no-
CKOJIBKY CYMThIBAHMe HHQOPMAIMH C NPEIBAPHTENBHLIM 3alIPOCOM HE IIPEBLIILAST
60000 3nakoe 3a cMeny. [epepeisel o 15 MuH yepes 2 yaca paboTel.

K paborte wixenepom [TIBM nonyckalores:

— IHUa He Monoxke 18 ner, npowennue obazaTensHblH NpH pHeMe HA padboTy W
CHCTOIHBIC MEIHIHHCKHE OCEHICTC/ILCTRBORAHHA Ha IIpeiMeT NMpMroiHoCTH 414 pﬂﬁﬁ-
Tel Ha JBM, TIDBM B cootBercTBUM ¢ Tpebopannamu npukaza Muusapasa PO Ne 90
cosMecTHO ¢ [ockomMeananyauazopoM PO Ne 280/88;

= MpPOUISINIHE BBOTHBIH HHCTPYETAH IO OXpanc Tpyaa,

npoweaime odyyernne De30NACHEIM NPHEMaM W METOIaM TPYAA 0 NMPOorpaM-
ME, YTBEPAIEHHOH PYKOBOAWTEIeM npeanpusaTus (patorogarenes), paspaboTanHoid Ha
OCHOBE THIMOBOH NMPOrpaMMbl i ODPOIIEIIHE NPOBEPKY 3HAHUNA, B TOM YHCIE M0 3IeK-
TpODE3ONACHOCTH ¢ MpHCBOeHHeM |- kBanudpHKauHOHHOH rpynnel no anextpobes-
OIACHOCTH;

— NpOLUeAHe KypCe o0YUYeHHH NPHHUKNEM paDoThl ¢ BBIYHCIANTENLHOH TeXHH-
KO, cnennankHoe obydeHHe mo paboTe Ha MEPCOHATEHOM KOMMOBIOTEPE ¢ HCTOABIORI-
HHEM KOHKPETHOIO MPOTPAMMHOIG 00ecneyeHHA;

— [polWeliHe HHCTPYKTRH 110 OXpade TPy HA KOHKPETHOM padoueM MecTe no
JIAHHOH MHCTPYKLHH,

6.2 Pacuer MNapaMcTpoB MECTI I0H CHCTEMEL KOHIMUHOHHPOBAHHA BOIOYXA

[lockoneky paboTa neun He moxeT obofiTHCE De3 3HAMHTENRHEIX TENNOBLIENe-
HHH, a NOMEHIEHHE ONEePaTOPHOH HAXOAHTCA B HenocpeJcTBeHHOH DNH30CTH, cllenyer
BBINOJIHATE PACHET I1apaMeTPOB CHCTEMbI KOHIHLHOHHPOBAHHA BO3YXA.

K Bompocy pacuera MOIIHOCTH KOHAWIHOHEPA (CTIIHT-CHCTEMBI) CAEAVET OTHE-
CTHCE C JOMKHOH CePhe3HOCTRIO. HeTounble pacueTsl M, KaK CIeJCTBHE, HeNpaBHIBHELA
BLIGOP CHCTEMBI ONXJIAAKJIEHHA, MOSKET TIPHBECTH K HAPYLICHHID TEMIIEPATYPHOTO Pew#ii-
Ma, DONLIIOMY pacxo/ly MIEKTPOIHEPIHH, K BOIHHKHOBEHHIO HEHCNPABHOCTEH H MOJI0-
MOK KOHAMLMOHEPA, H, COOTBETCTBEHHO, K COKPALICHHIO CPOKA €ro IKCTIIYaTAlMH.

bBonbmoe 3Ha4YeHHE HMMEHT 0CODEHHOCTH OPHEHTALHH OKOHHBLIX [POEMOB H
ocTexieHdd. B ToM cilydae, ecid OKHA BLIXOJAT HA COMHEYHYH) CTOPOHY, MOLIHOCTE
CHCTEMBl KOHJIMLIMOHHPOBaHKA HeoDX0auMo paccurTeiBaTh ¢ 10-50% 3anacom B 3aBH-
CHMOCTH OT PA3MEpPOB OKOH, HANHYHA TOKHHA, 3aTEMHEHHS U PaJa APYIHX YC/IOBHI.

Jlnce
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[lomenenne onepaTopHoii He HMEET OKOH, HO HCXOIA M3 TOIO, YTO TEMIEparypa
CHAPYAH ONeparopHOi cyIecTreHHo nossnueHa. Pacuer Dyaer npoH3IBOIHTRCH © 3a-
naconM 4%,

B nponecce pacuera MOWHOCTH OXN2#ICHHA HCNOABIVETCH CTAHIAPTHas (op-
MYl

Q=01+0Q2+0Q3, {6.7)

rie () — MOLHOCTE KOHIHITHOHEPA,

Q1 = rennonpHToKH OT CTEH, OKOH H notonka. Q1=5-h-q, rae S v h — naomank u
BLICOTa NOMENIEHHA, A  — Ko3(pHIHeHT ocBeledns, pasHslil 30—40 Br/m?;

Q2 — cymMma Teronputokos ot moaeH. Ternopslie/enna 1oael: cnokoiilioe co-
crosuue — 100 Br, npu nerkom amokennd — (30 Br, npu dwmanueckoil varpyixe —
200 B,

(3 ~ Tennonputokn oT GrToBbx npubopos. Tennoswgenenne npubopoB NpHHK-
MaOT papHeiM 30% 01T MakcHMaibHOR norpebnsemoil MomHocTH. TenioseencHue
NEPCOHANBHONO KOMIIBIOTEPA IPHHEMAIOT pasHBIM 300 Br.

Ha ocHoBe MMEIOLUXCH NaHHBIX [TPOMIBEIEM PACHETR! NPETOIAraeMOi MOLITHO-
CTH KOHAHLIMOHEPA 1A TIOMEIIEHHS ONepaTopHoi.
Passmeprl nomMerenns

WV =3000 - 6000 - 2500 =45 m” . (6.8)

.[.'L"[I.'IL}]]}'."H'['[}}{]1, BOSHHEAQHMITHE 33 CHET PA3HOCTH TCMNCPATYP BHYTPH TTOMELIC-
HHSA W HapyRHoro sosayxa (Q1)

Q1=V -g=45-35=1575Br. (6.9)

-I-Lfll.'l'l}l]"f}}l'JU['{H. BOFHHMEAMOLIHE 3a CHET HaXOHIIECHE B [HOMESHIIEHHHA uﬁup}';m—
BAHHH:

Q2 = 5000 - 600 =5600 Br, (6.10})

rae 6003 — TennonpHTOR OT 2X KOMITEHOTEPOR;
5000 Br - rennonpurok wkahor ¢ odopy1oBaHHEM,
TemmonpuTok, BOZHMKAKMIAH 0T K, HAXOIAIIMXCH B noMewenun ((Q3):
B nomemniennn Haxonutes | yenorex.

Q3= 100-1= 100 BT. {6.11)
Mrorosrit Tenaonpurok ((}) coctarnaeT:

Q=01 +0Q2+Q3=1575+35600+100=T275 Br  (6.12)
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K noay4uusiemyca snavendio nputasum 40% Ha HevuTeHHBIE TENAOTPHTOKH:

[40% = 10185 Br.

(6.13)

MowmHoeTs, KOTOpoi aonked obaanaTh KOHIHUHOHED, pasHa npusepio 10 kBT,

Hi aroro CIAEAYET, ITO B 3TO INOMCIISHHE CHelyeT MOCTaBHTL OAHY CINIHT-CHCTEMY
HaCcTCHHOID THITL, HITH OJHY CINHT-CHCTEMY NOTONOYHOID THITE, YTo Donee }','IUI':S]I{‘-' [T
TOF OPHYHHC, YTO ¢ MOWHO pdcioIoHTE B UCHTPS KOMHATED B OHA ﬁ}',’li."]' JOBCGITEHO
PABHOMEPHO ONJIQEAATE BOSIYN B ITOMSIICHAH, TOJICPHKHBAA tﬁ_‘]a[['t}]l]_ju;i-][']jblj] MHEO-

KITHMAT.

I;-'i_l"'.l

Ko mokysa.

floanmcs

Hara
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JAKJIHOYEHHE

B 1aHHOM BBINYCKHOM KBAIH(HKALHOHHOM HPOSKTE MPe/UI0KeHa MOACPHH3A1HA
CHCTEMBI ABTOMATHYECKOID VIIPABICHHA NPOXOAHOH NeYkio 3a CHET BBEACHHH obpart-
HOH CBATH MCIOJHHTE/IBHLIX MEXAHHIMOB Iasa W BO3YXA,

B xoxe Bminonsenus npoexta Obil MPOBEIEH aHLIWE CYILECTBYIOUEH CHCTEME]
YIPABICHHA NPOXOAHON neyelo H patpaboTada QyHKIHOHAILHAA CXeMa HCNOTHHTE h-
HBIMH MexaHH3MaMH. CHCTeMa yIpasieHHda NoCTpoeHd Ha 0ase NporpaMMHPYEeMOro
JOMHYECKOTO ROHTPOMLISDE, TOIBOHIONIETO ABTOMATHIHPOEATE paboTy HCNOAHHTE k-
HEIX WIEKTPONPHBOIOE 10 00patHOH cBA3N, B CYIIECTBYIOUIYIO NpOrpaMMy BHECEHE
H3MeHeHHA. Jla ynobeTea yipaBlends W HAarsaHoCTH paipaboTana MHEMOCXEMa JUIA
nporpamyel WinCC,

Peamuzanms npoekra va npeanpusatun [TAOQ « AM3» noasonur:

YESIHHHTE 00BeM BRITYCKAEMOI TPOIVELIHH;
COKPATHTE 33TPaThl, BEMIOYACMble B ceDecTOMMOCTE BRIMTYCKAEMOH TOBAPHOI
NPOAYKIHHA,

Breapenie npoekTa ueecoodpasio no CaeayionmmM ITpHHHHAM:

Drarogaps MOJICPHHIANNH CHCTEME! YNIPARICHHS YBETHUNTCH TOUHOCTE HATpe-
Rd, HATCKHOCTE H OBICTPONSHCTEHE Ieu;

OPraHM3alMOHHAE  HenecooDpaiHOCTE NPOSKTa 3AKTIONACTC] B TNOBBILEHHR
YPOBHA TIPOHIBOJCTEA H IKCIUTVATALHYE, HEIPEPBIBHOCTH H PUTMHYHOCTH [IPOHIBO]L-
CTE, B COKPAIICHHH NPOCTOCE, & TAKKE ABAPHIHBIX CHTYalIHIi;

MOJEPHHIAUMA [IO3BOJIHT COKPATHTE PACKOALI, BEIHOHACMBIC B CeDeCTOMMOCTE
HLIII:-.'-L‘H'.II._‘"-J{EIH NPOAYEIHH, 3a CHET CHHWSHHA FHCPICTHYSCRHX 3aTpaT,

el l k! 4 3y '
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