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1. OBIHE NNOJIOKEHHUA

1.1. Pexomennauumu mnpemHasHaueHbl 1A NPOEKTHPOBAHHSA H PeaTH3aLMH
aBTOMATH3HPOBAHHOK CHCTEMBI YIIpaBJIECHMS TEIUIOBbLIM PEXHMOM MPOU3IBO]L-
CTBCHHBLIX 3[aHHA.

1.2. IIpoekTHpOoBaHHe aBTOMATH3HPOBAHHOM CHCTeMBbl yNpaBJIeHHA TEIUIO-
BbIM PCKHMOM [MPOH3IBOACTBCHHLIX 3JaHHA MOXHO OCYILECTBNATL KaK A
BHOBb CTPOALUMXCA, TaK H UIA CYLIECTBYIOILKX MPOH3BOACTBCHHBIX 3IaHMM.

1.3. ABTOMaTHM3HpPOBAHHYI0 CHCTeMY YIPpPaBJICHHS TEIUIOBRIM PEXHMOM
peKoMeHOyeTCs NMPOSKTUPOBATh KOMIUIEKCHO [UIA BCero 3[MaHMsA Ha OCHOBE
aHaJKH3a mnpoueccoB 06paboTku Bo3nyXa BNA 3IMMHEro, JIETHENO U MePeXOHO-
ro NepHoOROB C y4YeroM IrpaHKoB TeMIIEpaTYpP TEIVTIOHOCHTElNleHl H TerioBo3-
OyUHBIX OanaHcoB B INOMeLleHHAX ¢ Henslo obecneueHns 3KoOHOMHYeCKOH
IKCIUIYATAUMK ¢ MHHUMAJILHBIM PacXONOBaHHEM TEIUTOBOH H JJIeKTPHUYECKOMH
IHEPrHH.

1.4. lIpoexkTHpoBaHMe cHcTeMBbl HeoOXOOMMO BBINTOJIHATL ¢ 00A3aTeNTbHLIM
YYeTOM KOHKPETHBIX 00BbEeMHO-IUIaHHPOBOYHBLIX pellieHHH MPOU3IBOACTBEHHBIX
3NaHUHA, TEXHOJIOrHH NMPOU3IBOACTBA, THIIA CTAHOYHOTO 06OpPYNOBAHHA M €T'O pac-
NMOJIOXKEHHA.

[.5. ABTOMaTH3HPOBAHHYI® CHCTEMY MOXHO [POEeKTHPOBAaTh MJIA NMPOHU3-
BOLACTBEeHHBIX 3JaHUHA, OCHALIICHHBIX CHCTEMaMH :

a) NpHTOYHON BeHTHIALHMM NPOH3BOOHTENBHOCTEIO 10 ThIC. M3}u u Oonee
(a TaxxKe ecnu perynmupoBanue TpeOyercs 110 YCIIOBHAM MPOHIBONCTBA) ;

6) npuroyHOM BEHTHIAUMH C MEPEMEHHBIM KOJIHYECTBOM HAPYXKHOIO H
PELHPKYNSUMOHHOTO BO3/AyXa;

B) NPHTOYHOH BEHTHNAUMH, COBMELICHHBHIMM C BO3IAYUIHLIM OTOIUICHHEM

r) BaiTAXHO#it 0oOlieoOMeHHON BeHTHAAUMH (IpH HeOOXOIMMOCTH KOJIH-
4YeCTBEHHOTrO peryHpoBaHHA) ;

1) KOHOUIMOHMPOBAHHA BO3[yXa;

e) UCHTPAJIBHOIO OTOIUIEHHS, pa3fiel/IcHHbIMK Ha 30HbI C YYCTOM BIIHAHHA
BeTpa, COJIHEYHON panHalliM NIOMCLICHH#A ;

X} BO3AYLUHOIO OTOIUIEHHA K AYlUMPOBaHHA.

1.6. Hacrosume pexoMeHNauMH MoryT ObITh pacnpoCTpaHeHbl Ha OpyrHe
TANBI 30aHUA (KHHOTeaTpPhl, CHOPTUBHLIE KOMIUIEKCHI, TOProBble 3aJ1bl, aJIMH-
HHCTPAaTUBHLIC 3JAHHA H T.I.) .

1.7. ABTOMaTH3HpOBaHHBIC CHCTEMBbl YMpPABJICHHA TEIUIOBLBIM PEXHMOM
NPOU3BOACTBCHHBIX 30aHHA MOryT 3PDEKTHBHO IPHMEHATHCA BO BCEX CTPOH-
TENbHO-KNIHMAaTHYECKHX paftoHaX.

1.8. 3pdexTHBHOCTE M HaieXXHOCTEL paboThl CHCTEM 3aBHCHT OT yCHEWUIHO-
ro pellicHHs cleyIoNMX BONPOCOB:

onpencsiecHHss OCHOBHOH 3ajauM ynpaBlicHHS — KPHTCPHEB ONTHMH3ALMH,

pa3paboTKHU aJiropuTMa ynpaBJICHHA, T.¢. NMOCIEOOBAaTeILHOCTH omnepaluit
o6pabGoTku BBOOMMOR B IBM HamepurensHoit uHpopMaumu (IS onpeaencHus
BeJIHYHH yNpaBnaoMX Bosfelcreuft, obecneynBalOMX BBITONHEHHEe 3a0a4YH
CHCTEMbI;

BbIAIBJICHHA TeIUTOBLIX ocobeHHOCTEN 3aHHA M 30H YCTAHOBKHM HJaTYHKOB
U191 onpenesieHHa napaMeTpoB MUKPOKJITHMATa NNOMELLeHHA ;

MaTEeMATHYECKOTrO ONMHCAHKSA TEIUIOBOI0 peXXHma 30aHHA ;

BbhiGopa IBM u MareMarHyeckoro obecneycHus;

Boifopa verpoficts ceazn IBM ¢ 06peKTOM ynpaBneHuA

nporpaMmMHoro obecneyeHus CHCTEMbI;
ycTaHOBJIeHKe ocobeHHocTeH OTOIUIEHHA M BEHTWISILMH 3[AHHA U NPHBA3KA
CHCTEMBI K CYILECTBYIOLIHM YCTpOACTBAM OTOIUICHHA ¥ BEHTUIIALMH.



2. ONPEAEJNIEHUE 3A0AYU ABTOMATH3UPOBAHHON
CHCTEMbI YITPABJIEHHKA TENJIOBWIM PEXHMOM
MPOHU3BOACTBEHHOI'O 31AHHA

2.1. IlpoexTHpyemas aBTOMATH3IHPOBAHHAA CHCTEMA YNPABJIEHMA Tel1o-
BbIM pEeXHMMOM MNPOH3IBOACTBEHHOrC 3NaHHA AoKHa olecneyuMBaTh: a) nof-
gepxaHue TpebyeMbix NapaMeTpoB BO3ayLIHO# cpelbl B MOMEUIEHHAX, TOBHI-
IIeHHEe HALEXHOCTH paboThl CMCTEeM OTOIVIEHHA, BeHTH/IAUMH H KOHOHLIHOHM-
pOBAHMA BO3NYXA; IKOHOMMIO TeIUla, XONOOA ¥ NEeKTPOIHEPTHH NPH COX-
PallleHHH O6CTyI)KHBAIOLUCI'O nepcoHaa.

2.2. Mereoponoruucckne ycnosust 8 paGoueft 3oHe (Ha nocrosuubix pabo-
YHX MecTax ¥ BHe HX) ycraHaBnusalior no rnase CHull no npoexTHpopanmio
OTOIUICHHA, BEHTWIALMH ¥ KOHIHMUMOHMPOBaHMA Bo3yxa. PaGoueft 3ouo#t
CYMTAIOT NPOCTPAHCTBO BBLICOTOR O 2 M OT YPOBHA I0JIa WIH JUTOLUALKH,
Ha KOTOPhIX HAXOOATCA JIIOAK HITH HMeIoTcA paloune MecTa.

2.3. Temneparypa !,, OTHOCHTENbHEA BJIAXHOCTD ¥, H CKOPOCTL QBMXKe-
HHA BO3flyxa V B pa3slIMyHbIX MOMEILEHHAX MOJIXHbLI COOTBETCTBOBATh HX
OAONYCTHMBIM 3HAYCHHAM B 3aBHCHMOCTH OT XApAKTCPHCTHKH IMOMeEILCHHA
(MX HazWayeHMA M yaeNbHBIX HM3IGLITKOB ABHOIO TelUla), KAaTeropHH paGoThi,
NpUBEAEHHBIX IJIA XOJIOMHOI'O H MepexomHoro nepHonos rona B tabn. 1., ons
Teruioro nepuMona — B Tabin. 2.

Tabnuual
Kareropusa Teunepaq a OTHOCUTeNIbHAS BIaX- CxopocTs
paborn BO3/1Y X4, HOCTE BO3/1yXa, %, He BHXEHHSA
bonee BO3yxa,m/c,
1e Gonee
Jlerxas 17-22 75 0,3
Cpemeit Tsxec- 15-20 75 0,5
™
Taxenas 13-18 75 0,5
Tabnvua 2
Kareropus Temnepa}:y a OTHOoCHTeNbHAR BIIAXHOCTD Cko-
paoTn BO3/1yXa, BO3ayxa, %, He Gonee, MPH TeM- | pOCTH
nepatype Bo3ayxa, °C IIBMKe-
—— g ——— | HUA
28 27 26 | 25 {24 BO31y-
xa, M/c
Jlerxas He Gonee yem Ha 55 60 65 70 75 0,3-0,5
39C BhiLe
t .,» HO He BbILLe
oC
Cpemneht To xe 5S 60 65 70 71§ 0,3-0,7
TAXKECTH
Taxenas To xe, HQ He —~ — 65 70 718 0,5-1
Bolle 267C

B tex cnyvadx, xoraa B 1abn. | npuBeicHb! Npeaensbl CKOPOCTH ABHXEHHA
BO3flyXa, clefyeT cuuTaTh 00nbly0 ckopocth ¢ 0orie¢ BHICOKOR TeMmnepary-
POH BHYTpeHHero BO311yxa, 8 MeHbUIyIo — ¢ Gonec Hu3kofl.

2.4. Karcropuw paborel npuHumalor no CaHUTapHbLIM HOpPMaM NPOEKTH-
poBaHMA npoMmbiluleHHbIX npeanpuATH (CH 245-71) B 3aBMCHMOCTM OT
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3aTpaT 3HCPIrHH, KOTOpbI€¢ YCTAHABJIMBAKT 110 BeMOMCTBEHHBIM HOPMATHBHLIM
JOKYMCHTaM HCXOnA H3 KaTeropuu pabot, seinonuaemeix S50% n G6onee pabo-
TaloUIMX B NTOMELLEHHH.

2.5. B mpou3BOACTBEHHbIX NMOMELUEHHAX, ne Iouafb Mojda Ha OHOro
paGotaolitero npeBbiiiaer 100 M<, a nopaepXXaHMe [AONYCTHMBIX 3HAYEHHMH
TEMIICPATYpPbl, OTHOCHTENBLHOR BJIAXHOCTH M CKOPOCTH [OBHXKEHHMA BO3AyXa
no Bced miowagm pabouelt 30HBI HEBO3MOXHO MO TeXHHMYECKHM INpPHYMHAM
WIH HeuenecooOpa3HO Mo 3KOHOMHYeCKHM coobpakeHuAM, TpeOyemblie na-
paMeTpbl BO3ayXa crnellyeT ofeclneuMBaTh TOJBKO HAa NMOCTOAHHBIX pabounx
MecTax. BHe nocTosAHHBIX paGouMXx MecT HONYCKalOTCA B XONMOOHBLIA M Nepe-
XOIHBIR Nephonpl rofia Gosiee HUIKHE TeMMepaTypbl BO3AyXa: flO 12°C npwu
nerko#t pabore, 1o 10°C npu pabote cpemmett Taxectn M mo 8°C npu Taxe-
noft pabore.

2.6. lna cobmopenns koMbOPTHBIX YCNOBHMHA B NOMELUECHHAX ClEAYyeT
nopAecpXKMBaTh ONTHMAJIbHbIE MapaMeTphbl BO3[yXa, NpHBeOcHHbIe B Tabn. 3.

Taonuua 3

Kateropus Temnepa'rg a OTtHOCHMTENbHAS BNAX- Cxopocﬁ.
paboTEI BO3[1yXa, HOCTb BO3HyXa, % OBHXKEHHA
BO3/YXa,
M/c
Jlerkas 20-22 B B 0,2
2225 60-30 Y
CpenHelt TaXec- 17-19 0,3
TH 60-30
20-23 0,2-0,5
Taxenas 16—-18 0,3
18-21 60-30 0307

[T pum™meuaHnue Hagueproft nanbl 3Ha4eHHS NMapaMeTpOB A XOJIOOHO-
r'o M NepexoaHoro NepHoNoB roaa, rnoa YepToi — i Temnoro.

Ilopnepkaiue ONTHMANBHLIX MApaMeTpOB BO3OYUIHOH cpelbl, COOTBETCTBYIO-
umx nerxkoit pabore, 06A3aTesIbBHO B KOMHATaX OTAbIXa M MeCTax, BO/IH3H
paGoyero Mecra, lpedHa3HayeHHbIX VIS oTHbIXxa. IlpuMeHeHHe ONTHMAlb-
HbIX WIH ONH3KHX K HHM MapaMeTpOB BO3lyXa peKoMeHOyeTcs, eClTH Moa-
Jep>XaHHE HMX He BbI3bIBaeT NOMOJIHMTENBbHBIX 3aTpaT WIH HayYHO-3IKCMCPH-
MEHTaJIBHO  OBOCHOBaHa TeXHMKO-3KOHOMHYEecKas 11eJ1eco00pa3HOCTh Ka-
NMUTAJIHBIX 3JaTPaT H 3KCIUTyaTalMOHHBIX PacxofoB, cBA3aHHBIX ¢ obecheve-
HHEM TaKHX NapaMeTpoOB B NOMECLLICHHUAX.

2.7. C uenplo 3KOHOMHH TeIUIOBO# SHEPrHH B XONOOHBLIA H MepeXOaHbIA Me-
puOMIbl rofa lenecoobpa3Ho CHMXKATh TEMIEpaTypy Bosgyxa B paGoued 30He
BO BHepabouee BpeMs, €C/IH 3TO He NIPOTUBOPEUUT TpeGoBaHUAM TEXHOJIOTHHEC-
KO0 nmpouecca.

2.8. Ilna nomelueHult, o6cnyxuBaeMbix CHCTEMaAMH KOHOHUHMOHHPOBAHHSA
BO3[yXa, [IPH OTCYTCTBHH CIIELHATBHBIX TEXHONIOTHYECKHX YCITOBHHA B COOTBET-
ctBuH ¢ rnasoft CHull no npoekTHpOBaHHIO OTOIUIEHHA, BEHTH/IALIHA H KOH[IH-

LIMOHMPOBAHHA BO3AyXa clieqyeT NPUHHMATh TOYHOCTDL MOMICPXAHHA TEMIIC-
patypbt Boaayxa A f3on = 1 1°C, a npu HCMONML3OBaHHH MECTHBIX KOHIMUHKO-

HEpOB-I0BOJYHKOB HIIK CMecHTeNleR C HHII,HBHIQMJIBHHMH perynaTopamu

TeMrepaTypbl npaMoro aeltctena — A t3op = 2°C B TOUKe YCTAHOBKH [1aT-

yuKa. ] eXHONOTHYECKHEe YCNOBHA B HEKOTOPLIX ClydyastX ONpPCACNAIOT noBbI-
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lIeHHbIE TpeGOBaHMA K TOYHOCTH NOMOEPXaHMA TeMIEpATYphl, HalpHMED,
At =?0,1°C u gaxe * 0,01°C. P PEYP PP

304' Conepxanue B Bo3yxe pabouelt 30HBI nNoMellicHHWH BpenHbIX ra3oB,
NMApOB H NMBUIH He QO/DKHO MNpEeBBIUATh NpeHe/IbHO HOMYCTHMBIX KOHLUEHTpa-
i, npubBegeHHbIXx B CaHUTAPDHBLIX HOPMAaX NPOEKTHPOBAHHA MPOMBILUICH-
Hoix npeanpuaTHl (CH 245-71) u HononHeHHMAX X mepeyHio BpeHBIX Be-

ItilecTB, MNepHOAHYECKH NyOnHMKyeMblXx MHUHMCTEpCTBOM 3[paBOOXpaHEHHA
CCCP u I'ocerpoem CCCP.

3. OCOBEHHOCTH YNPABJIEHHA TEITJIOBbIM
PEXXHMOM NMPOU3BOACTBEHHOI'O 3/1AHUA

3.1. OcHoBofi pjid MPOEeKTHPOBAHHH ABTOMATH3HPOBAHHOH CHCTEMBI ynI-
paBJICHHA TEIUIOBBIM PEeXXHMOM RPOMIBOACTBEHHOI'O 30AHHMA SIBJIACTCH CTPYK-
TYpHO-HHPOpMALUHOHHAA cxeMa (CM.PHCYHOK), Oollpeie/ifiollas COBOKYNMHOCTD
00BbeKTOB ynpaBlIeHUs, NATYMKOB, YCTpPOMCTB yIllpaBjieHHSA, B TOM YHCNg-
BbIYHCITHTENBHBIX H OPYTHX, YIpasiAioulet BLIUMCIHTENLHON MallIMHbI, HC-
MOJIHUTENBHBIX W PErynHpyolLUMX YyCTpoHCTB, yCTRHABJIMBAIOLMX HeoOxomu-
MbI¢ HHPOPMAUMOHHbIE CBA3H MeX1y HUMH.

3.2. Ilpyn npoeKTHPOBAaHHM CHUCTEMBI CiclyeT HCXOOMTE U3 o6umx Tpebo-
BaHMft aBTOMATH3IMDPOBAHHLIX CHCTEM YIPaBJIEHHA TCXHOJIOTHYECKHMH IIPO-
lleccCaMH K TOYHOCTH M CKOPOCTH BBINOJIHEHKMA onepauuit BBoga ¢ o6bexTa yn-
paBJ/iecHHA H3MeEpHTENBHOA HHODOPMaALMH, K CTPYKTYpe YCTPOACTB CBA3M
ynpasAIleH BbMHCIHTENHLHOA MalUMHBI ¢ 00BbeKTOM ynpaBiieHud, K Napa-
MeTpaM AamIapaTypbl HOPpMANIM3aLUMH, KOMMYTALHMH, Nepegayd M mnpeobpalo-
BaHHA CHTHAJIOB, K MerofaM Oopnbbl ¢ MOMeXxaMH, K aJITOPMTMaM H Mpor-
paMMmaM IpoLeayp nepegayn u npeobpaszoBanna KHdopMalKu.

3.3. ina ynpaBneHMst TEIIOBLIM PEXHMOM IMIPOKH3BOUCTBEHHOTO 3[AHHA
Haubonee uenecoobGpasHON ABNAeTCA CTPYKTYpa YIIpaBJlIeHMA, NPH KOTOpO#H
OTACJIbHbIE MNMapaMerphbl TEIUIOBOTIO pe)XKHMa peryJIMpYIOTCA COOTBETCTB YIOLUMHU
dBTOMATHYECKHMH YCTpOHCTBAMH, a YUPABJIAIOLLAS BBIMHCIIMTENBHAS MalllMHa,
obpabatbiBast H3MepHUTeNbHYI®O HHGOPMAUMIO, PACCUNTBLIBAET H ONTHMH3HpYET
ycTaHOBKH. IIpu Tako#t cTpykType ynpaBneHHs obecnedyMBaeTcs JOCTaTOYHAA
HaEeXXHOCTh CHCTEMBI B LIEJIOM, TaK KaK paboTocnocoGHOCTE CHCTEMBI COXpa-
HACTCA M IMPH OTKa3ax ynpas/igiolied BbruHCIUuTeIbHOR MaumHbl. KpoMe Toro,
NpH TAKOH CTPYKTYpe MoOXeT ObITh HCNo/ibaoBaHa 60see NMpocrada ynpasidio-
1las BLIYMCIIHTE/IbHAA MAILHHA, CHIWKaloTcA TpeGoBaHuA K ee ObicTpooeACTBHIO
K [ApyrdM XapaKTepHCTHKaM, MOABJIAETCA BO3IMOXHOCTD IIPAKTHYECKOR pean-
3aumn 6onee HpdeKTHBHLIX AITOPUTMOB ONTHMH3IALMY Npoliecca, Tpebyonmx
Gonpluero 06 beMa BhMHCTIEeHUH.

3.4. N3MepsjeMbIMH HeperyIHpyeMbIMH NIapaMeTPaMH OKpYKaiolie#t cpeab!
ABJAIOTCA TeMneparypa H BIAaXHOCTh HApPYyXHOro BO3AyXd, CKOpPOCTh M Ha-
npaBJicHUE BeTpa, aTMocdepHOe NaBJIeHHE, COTHEYHAA paaHALMA, TeMIlepaTypa
H JJABJIcHME BOMLI B IogawiieM TpySomnposoe 1TeIuioBof CeTH, TEMNEpaTypa H
[ABJ/ICHHE Napa B TeIUIOBOM CeTH, TeMIiepaTypa XOJ/IOAHOA Boabl, IOABOAKMOH
K OpPOCHTEIIbHbIM KaMepaM, NOBEPXHOCTHBIM BO3NYXOOXNANHTE/IAM CHCTEM
KOHOHIIHOHYPOBAHHS BO3M1YXa.

3.5. N3MepsieMbIMH RLIXOIHBIMH NMAPAMETPAMH, XAPAKTEPHIYIOLLMMH  Tell-
NOBOR peXXHM, ABJAIOTCH TeMIlepaTypa BO3[yXa, OTHOCHTeNbHbIE BJIAXHOCTDH
BO31yXa, CKOPOCTh NBHXXeHHA BO31yxa B pabounx 3oHax.

3.6. HaMepsaeMble BLIXOAHBIE fapaMeTphl, N0 KOTOPLIM HEMOCPENCTBEHHO
HIIH pacuyeroM MOXHO onpele/HTe 3QdeKTHBHOCTL yNpaBJicHHA, — TeMIlepa-
Typa ¥ aasneHMe Boabl B oOparHbix TpybonpoBomax, TeMnepaTypa 4 naBJlieHHe

napa B obpaTHbix TpyOSonpopogax, pacxo/ TelwodHKauHoOHHON BOMbI, X0NOA-
HOR BOIBI ¥ HAPA, PACXON WIEKTPOIHEPIHH.

3.7. B xauecTBe perynupyemnixX rapaMeTpoB, KOTOpble HIMepAIOTCA COOT-
BETCTBYIOIKMH HCIIONTHUTE/ILHBIMK MeXaHU3MAaMH, pacCMATPHBAIOTCA TeM-
feparypa IPHTOYHOI'O BOIAYXA, TeMIlepaTypa ropsueft Boasl nocrse nogMeliu-
BAOIIHX HACOCOB, KOIHYECTBO IIPHTOMHOrO BO34YyXa.
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3.8. C nenpio NoBRILLIEHHA HaleXXHOCTH paboTh! YCTAaHOBOK, (POPMHPYIOLUMX
TEeIUVIOBOH peXHM NMPOH3BOACTBEHHLIX 3[1aHUH, clieflyeT NpenyCMaTpHBaTh MX
AaBTOMATHHYECKYIO 3alUMTY H ONOKHPOBKHU. ABTOMATHUYECKYIO 3AUIMTY KaJlOpPU-
¢epoB OT 3aMep3aHuA ClleayeT MpedyCMaTPHBATD 1A CIIYYaeB, €CJIH MPH BbIK-
JMoYeHHON CHCTeMe BO3MOXHO NMPOHMKaHHe B Kanopu@ep Bo3lyxa ¢ OTpHULA-
TeJILHON TemMIiepaTypo#f, a TaKXe st cliyvyaeB, ecny Npu paboraomett cucreme
BO3MOXHO JiaficHHEe OaBJICHHA HIIH TeMIleparypbl ceTeBOH BOQbl NpH OTpHIIA-
TEJIBHON TeMIepaType BO3yxa, INOocTynamouiero B KanopHdep. ABTOMATH-
YECKYIO 3AllIMTY KallopHdepoB OT 3aMep3aHMAd HeoOXOoOgHMMO MpPOEeKTHPOBATD
A palOHOB ¢ PacCYETHHIMHM HApYXHBIMH TeMII€épaTypaMH XOJIOHHOI'O NepHo-
ma rofga —5°C u Huxe.

JUIA cucCTeM KOHOMUMOHHDOBAHHA BO3O4yXa M TNPHTOYHOHA BeHTHWIAUMH,
paboTalolMX ¢ lepeMeHHBIM KOAHYECTBOM HAapYXHOrO H PEeUMPKYJISALHOH-
HOI'O BO34yXa, PEKOMEHOYeTCA YCTAaHOBKA ONOKHpPOBOYHLIX  YCTpOHCTB,
obecrieuMBalOILMX NOJAYy MHHHMAIBHOTO KONMHYECTBA HapyXHOro BO3ayXa
B XONOOHBIA MepHoOn ropa, a [iA CHCTEM KOHOHMUMOHHPOBAHHA — B TelUIbIi
nepHoOn roxa.

JNEeKTPOOBHUTaTeNIb BEHTHIATOPR, CO3[AILIEr0 BO3AYIUHYI0 WIH BO3-
IYILHO-TEIVIOBYI0 3JaBecy, cieayeT ONoxkMpoBaTh C MeXaHMIMOM OTKpLIBa-
HHA BOpPOT, OBepeH M TEeXHOJIOHYECKHX MNpoeMoB, o0cnyXuBaeMbIX 3aBeca-
MH. KpoMme Toro, Heo6xomumMo npenycMaTpHBaTh OTKJIIOYEHHE BEHTHIATOpA
BO3QyLIHO-TEIUIOBOR 3aBechb! M COKpAalUCHHE X0 MHHHMYyMa MNMOOAYH TEIUTOHO-
CHTENA B KanopHepbl NMocse 3aKphiTHA BOPOT, ABepeHl H TeXHOJIOTHYECKHX
NMpOeMOB, HA MepHON BpeMEeHM, OJOCTATOUHLIR NsE BOCCTAHOB/EHUA HOPMMU-
pyeMo#t TeMIepaTypbl BO371yXa B IIOMeLIEHHH.

39. lna noMelleHuii, B KOTOPBIX MOTYT BLIOEIATLCA aBapHitHble KOJIH-
YecTBa B3pbIBOOIMACHBIX ra3oB H MNapoB, 06pa3’yioiliMX B3pbIBOONACHbLIE CMe-
CH, NOJIXHLI YCTAHABJIMBATBLCHA I'da30aHANIM3ATOPLI, CONOKHMpPOBAHHbLIE ¢ YCT-
POACTBAMH CBETOBOfl CHTHANIM3ALMHM, ONOBellalOIeR O HANMHYHHM B BO3OyXe
[IOMEILCHHA KOHIEHTPAUMH BelllecTBa, Oocturawinet 20% HuxHero npejena
B3phIBAEMOCTH, WIH aBTOMATHYECKHE I'a30aHalIM33aTopbl, CONOKMpOBaHHLIC C

YCTpORCTBOM IJIA IIYCKA CHCTEM, MCTIONb3yeMbIX 1A aBapHHKON BeHTWIAUMH
[MPH HANHYHK TAKOA KOHUEHTpaLMH.

4. PABPABOTKA MATEMATHYECKOHN MOZEJIH ®@OPMHPOBAHHA
TENMNOBOI'o PEXHUMA B TPOU3IBOACTBEHHOM 3/1AHHH

4.1. MatemaTtHdeckas Moaess GOpMHPOBaHUA TEIUIOBOI'O peXKMa B IIPOU3-
BOOCTBCHHOM 3[aHHH InpencTaBnfer cobo#t cucTeMy ypaBHeHHHA TeIUIOBOIO
GaslaHca BHYTpeHHEro BO31yXa H OTPAXKIAIOIUNX KOHCTPY KIIKA.

YpaBHeHHe TeIUtoBOro GanaHca BHYTpeHHEro BO3[yXa BKJIOYaeT B cebi:

TEIUIONOTEPH UYeped OrpaxualourHe KOHCTPYKUMH 3a cyeT pa3HOCTH TeMIie-

PaTYp BHYTpEeHHEIr0 H Hapy)XHOTO BO3[AYXA;
TEIUIONOTEPH 33 CueT MHPUITHTPAUNM HADYXKHOTO BOIAYXA;

TEIUIONIOTEPH Ha HArpeBaHHe MATEPHAIIOB M TPAaHCMOPTa, NMOCTYNAKILLMX
B NMOMeILICHHE ;

TEIIONOCTYIUVIEHUA TEXHOJIOTHUECKHE;
NOIToleHHe TelUa Maccoft BHyTpeHHero obopynopaHui.

4.2. TemnonoTepr uepe3 OrpaxIalOUMEe KOHCTPYKUMH 30aHHH onpe-
pensor no Gopmyirne

Q=Fkn (14 ——-tH),

rne F — owanmk OrpaxaeHna; & — xKo3PPHUHEHT Teluonepenadn orpax-
nasowmx koHcrpykumit npu (k= 1/R ), R, — conpoTHpieHHe Teronepe/ae
OrpaXpaalilMx KOHCTpYKUHh; 74 — pacdeTHad TeMnepaTypa BO3yXa nome-
INEHMA; !, — TEeMIIepATYpa HapyXHOro Bo3pgyxa; n — Ko3GGHUHEHT Ha pa3-
HOCTB TEMIIEPATYD;
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R=R +LR+Rg,  +R

roe Rg M Ry — CONMpOTHBIEHHE TEIUIOBOCNPHATHIO H TEIU100TAAYE Y BHYTpPEH-
Hell H HapyXHOR noBepxHOCTeH; 2 R — cyMMa TepMHYECKHX COMPOTHBIEHMUH

OTACNIBHBIX CIIOE€B OI'pakKaeHHA; Ry ., — TepMHUeCKOe CONMPOTHBJIEHHE 3aMK-
HYTOR BO31yUIHOR NpOCNORKH.

1A BHYTPEHHHX MOBEPXHOCTEH CTen, HOMOB, a TaKXe NOTONKOB, INagKHX
WIH cO cn1abo BLICTYMAIOIMMH, pe[ikO PacloNOXeHHBIMH peGpaMu, OTHOLLe-
HHE BBICOTBI KOTOPBIX /# K pacCTOAHMIO 1 MeXOy IpaHAMH cocegHuXx pelbep
cocraBer h/ a < 0,2, R, cnenyerT npunuMath paBueim 0,133. s noton-
koBChfa =0,5 — Ry, =0,143, apna hfa > 0,3 - R, =0,154.

JAns onpeneneHWst CONMPOTHB/ICHHA HAPYXHBIX CTeH R, HYXHO INOJB3O-
BaThcA opMynoit

Ry=1/ 3+ 10W) :

a pa GecyepAayHbIX MOKPBITHHR —

R,=1/ 3+5¢>%1%2),

rn/.e ! — HaHMeHBUIMA paszMep NOKPLITHA B IUlaHe, M; ¥ — CKOpPOCTBH BETpa,
M/C.
3a pacueTHY TeMINepaTypy BoO3/1yxa INOMelIeHHS cllefdyeT NPHHHMATE:
a) Temreparypy Bo3ayxa B pabGoueH 30He ! ; NIPH pacyeTe orpaxaeHu#t Ha
BbICOTY 2 M OT Nnona;

6) Temneparypy BoO3OyXa V1A NMOKPbITHA HeNocpeaCTBEHHO Nepes NOKpPbI-
THEM [ g 4}

B) CpPeHHIOK TeMIlepaTypy WA cTeH (f, 3415 3) / 2.

Temnepatypa BepxHe#t 30HBI {5 5 NIpH O6OrpeBe NOMeELLEHHH COCPEROTOYEH-
HbLIM NOTOKOM BO3[1yXa OlpedeNsAeTCs MO BhlpaXXeHHIO

lpa3=lpa *+ 3°C.
B apyrux ciiyuasix f g 5 HYXKHO pacCuuThiBaTh N0 hopMmyne

tp.a=tpa+A(h - 2),

roae A — TeMnepaTypHbIfl rpaMeHT, IPHHUMAEMbIlt /1A NPOMBILUICHHBIX 3/1a-
Huit B npeaenax or 0,5 no 1,2; A — nonHas BLICOTA NMOMELLICHHA.

B nomelueHuAax BbicoTodt A0 4 M NOBBILLIEHHe TEMIEpaTypbl MO BLICOTE
MOXHO He YUHTBIBATh.

KoadpdHunMeHT Ha pacueTHYIO Pa3HOCTb TeMIlepaTyp # cneayeT NpHHUMATh
PaBHbIM :

JUIA HapY>KHbIX CTeH — 2;

InA depaayHbIx nepexpbiTHi — 0,9;

IUIA OrpaXpaeHul, oTAeNAI0IUHX OTAIUIHBaeMble NMOMELICHHA OT HEOTalUIH-

BaeMbIX H cOOBILAIOLIMXCH C HAPYXHbIM Bo3ayxom — 0,7;

15 OrpaXneHHH, OTAENAIOLIHX OTAIUIHBACMbIe NIOMEILIEHHA OT He-

OTafUIHBaeMbIX M He co0o6ILaloUMXcH ¢ HApYXHbIM Bo3nyxom — 0,4.

4.3. KonuuectBo Temna, HeoOxonumoe /19 HarpeBa HapyXXHOI'O BO3YXa.
NocTynawuiero B noMeleHHe, clnefyer onpeaenarts no gopmyne

Q=(r“ — rH) cBG..

[Ae fyx — TEMMEpaTypa BO3/YyXa, YXOAALIEI'O U3 MOMCILCHUA, € YHETOM 30HbI,
M3 KOTOpo# OH ypandercA (fp 3 WM lg4); Iy — TeMIlepaTypa HapyXHOFoO
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BO3NYyXa, Cp — TENNOEMKOCTh BO3[yXa; (G — KOJHYECTBO BO3AY XA, NOCTYIAIO-
IIero B moMeler4e.

KonHuecrBo BO3/1yXa, NOCTYNAWILEro Yepel LIENK NPUTBOPOB, MOXHO Hali-
TH no popmyne

G=2 (gl ),
rne ¢ ~— KOAHUECTBO BOIyXa, NMOCTYyNAKLIero yepes 1| M [JUIMHLI leNH B 3aBH-
CHMOCTH OT €€ ILHPUHBI U cpelHeR cKopocTH BeTpa (Tabn. 4) ; I — nuHa te-

nel NpUTBOPOB, M; & — KO3 DHUHECHT HA HHOHUNLTPAUMIO BO3dyXa B 3aBHMCH-
MOCTH OT XapaKTepa npurBopa (Tabn. §).

TaGbnuupa 4

p— ‘— g

———— —t

KoHcTpyKuug llupHHa KonuuecTBo BO3OvXa, KI'/4, IPH CKOPOCTH
fleperuUiera piesid, MM | BeTpa, M/C
INERERERE
Merannuyeckas 1 3,8 | 6 7.4 3,4 1 ;,8 h
HepepaHHas 1,5 5,6 9,1 11,2 12,6 17,5
Tabnuna 3§
XapaxkTep NpPUTBOPpa ] «
®pamMyru okoH 4 poHape#s:
¢ OAMHAKOBLIMH [ePCBAHHLIMH MEperieTaMH 1
¢ DBORHbIMH » " 0,5
C OOMHAKOBLIMHM METUTTHYECKHMU 0,65
¢ IBOHHBIMMU " " 0,33
HsepK v BopoTa 2

KonuuecTrBo HapyXHOro BO3/1yXa, NOCTYynalouiero yepe3 BopoTa NpH Kpar-
KOBPEMEHHOM OTKPbIBAHHH HX, olpeenioT no gopmyne

G=A+(a-KV)F,kr/c,

rae A ¥ @ — BeJIMYHHLIL, onpeacasieMbie B 3aBHCHMOCTH OT TeMIepaTyphbl Ha-
pyxHoro Bosayxa (tabn. 6); K — ycnosubiit ko3dpduumenr, pasubift 0,25 —
nns sopor pasmepom 3x3 M u 0,2 — ang sopor pazmepom 4x4 M; ' — cko-
pocTh BeTpa, M/c; F — mmoulajib rnomnepeyHoro ceYeHHs LUAXT H OTKPbIBaeMbIX
dpamyr B ponapax, M2,

4.4. Pacxop Tefia Ha HarpeB MaTepHasiOB H TPAHCNOPTa Clenyer omnpene-
nATL no popmyne

Q=GeB (tg — t\m),

rae G,, — Macca MaTepHasna HIH TpaHCTopTa; ¢ — CpeHAA yAC/ILHAA TEIUI0CM-
KOCTb MaTepHaJla WK TpaHcriopTa, B — Ko3)PHUMEHT, yUHTHIBRIOLIKA HHTCH-
CHBHOCTD NOIJIOLICHMA Tenna, PaBHLIAA AnA nepsBoro vaca 0,5, AnA BTOPOro —
0.3, nns tperbero — 0,2; ty — TemnepaTypa BHyTpPeHHEro BO3/lyXa nomeine-
HHUS, t,, — TEMIIEpATYpa BBO3IUMOI'0 MATCPpHAJIA U TPAHCTIOPTA.
'femnepa'rypy MaTepHaia, MocTynawilero B NoMellieHHe CHapyXH, cneayer
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Tabnuuya 6

—— —— ey, R o T gy TEP . ———— —mmm —

Temneparypa o, kr/cem? I A, kr/c
HapyXHOro Bo3- | - - 1 ———— -~
ty xa, °C I BOPOT pa3MepoMm, M

Ix3 | 4x4 l 3x3 | 4x4

TemnepaTypa Bo3iyXa nomeiuehns, °C

5_“[ 15 I s [ 15-\ 5] 15
o o _ 10

-10 - — 6 12,7
~-15 ~ 1,27 5 6,5 11,6 13,9
~20 1,27 1,4 5,8 7,3 13 15

—25 1,38 1,5 6,6 14,5 16,3
-30 1,46 1,55 7,4 8,8 16 17,6
—-35 1,51 1,58 8,1 9,4 17,5 18,8
~40 1,55 ,6 8,9 10 19 20

NPHHUMATh MO OAaHHbIM HepnocpeAcTBeHHbIX H3MepeHHH. [IpH OTCYTCTBMH HX
OHa MPHHHMaAETCH pPaBHON:

TeMIlepaType HaApPY>XXHOro BO3/lyXa — NI META/INIa, METAJUTHYECKHX MH3Jie-
KA U TPaHCNOpTa;

#a 10°C srime TeMnepaTypsl HapyKHOro BO3IAYXa — A APYTUX MaTepHa-
JIOB.
4.5. IIna npoH3IBOACTBEHHLIX 30aHMA CyMMapHyI0O BeHUMHY TEeXHOJIOTH-
YeCKHMX TeIUIONOCTYIUIeHHH MOXKHO MPHMHUMATL HCXOAS M3 MpednosIoXeHHud,
YTO B NEPEeXOHLIN nepHon roas npyu HepaboTawllefl cMucTreMe OTOIUIEHHA Tpe-
BhilllcHHEe cpeaHecyTOYHO# TeMIiepaTyphl BHYTPECHHEro BO3[OyXa Hal cpelHe-
CYTOYHOA TeMmnepaTypoll Hapy»XHOIQ BO3AyXa onpenenserc TeXHOoJorHYec-
KHMH TeruionocTyIiNeHUsAMU. Torna cyMmMapHyIio BelIMYHHY TEXHOJIOTHYECKHUX
TEMIONOCTY ILNIEHU MOXHO OIpenenuTs no gopmyne

2 Rrex =an (tg — ty),

rge cg — TeoeMKNCTh BO3lyXa; G — KOJMYCCTBO yHandAeMoro H3 rnome-

LHIEHHA BO3AyXa;, ! , y — CpedHecyTouHble 3HAaYCHHA TeMIlepaTypbl COOTBET-
CTBEHHO BHYTPEHH¢I'O H HApY )>KHOTO BO3/4YyXa.

Ucnonb3aoBadne ¢opmynsl ofpaBaaHo, €ClIM TeXHONOTHA NPOH3IBOACTBA
B 3MMHHA H nepexoHbIf nepHo/bl I'0la OTNMYEETCS HeCcyLieCTBEHHO.

4.6. B TernoBolt Gananc nomeiueHuit ¢ GonbiunmM ob6neMom obopynoBaHns
CYLIECTBEHHBIR BKJIA[ BHOCHT KO/MHYECTBO TeIUla, BbLIENSeMOr0 HIIM JIOr/Iolla-
eMOoro Maccofl atoro oGopyfopaHHs NPH H3IMEHEHUH TCMNEPATYpPbl BHYTPEH-
Hero Bo3ayxa. BcnencTBHe OTHOCHTENBbHO MAJIOR [UIHTENBHOCTH NEPEeXOIHbIX
MHPOLECCOB NPH peryIHPOBaHHH TEeMIlepaTypbl BO3[yXa B ITOMeUleHHH B OTHO-
CHTEJIbHO HeGONBIUIMX NEPHOAOB TEMIMEPaTypbl MeXAy MoBEpXHOCTHIO 06OpY-
AOBaHMA M BO3IYXOM B [OMEILLECHHM H3MeHEHHMe TemnepaTypbl ofopyaoba-
HHA MPOUCXOOHT, B OCHOBHOM, B Ciioe, 6/H3KOM OT NOBEPXHOCTH. Y paBHe-
HHe 1A pacyera I/iyOMHBI NMPOHHKAHHA Ha OCHOBE PELUCHMA 3aayH O Mpo-

HHKaHHH Tellla B NOJNYOrpaHWY€HHOE TEIUIO NPH HIMEHCHHH TeMIeparyphl
OKpyXalolero so3iyxa HMCeT BH

O, =245/ ar,

roe O, - rnyﬁliua NPpOHHKAHHUA TeIUla, M; @ — KO3PPUUHCHT TeMIepaTypo-
NpOBOAHOCTH, M</y; T — Bpems4, Y.
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TemnepaTypa o6opynoBaHui ! oG ONPENesAcTCS ypaBHEHHEM
—kT
166 = (tp6.0 — tB) ! 3 g,

roe ! 56.c — HavanbHoOe 3HaueHHe TemrepaTypbl ofopynosaHus; f,— TeMiepa-
Typa BO3llyXa; K — MOCTOAHHasA BpeMeHH TeMInepaTypbl 000pyloBaHHUA;

k=aF [c Gﬂﬁ*’

rne @ -- Ko3QPUUHEeHT TelIo0Taaud NMOoBepXHOCTH obopynoBaHHd;, F — nno-
A0k MTOBEPXHOCTH 060pyHOBAHHMA YHYACTBYIOLLIAA B Teru1oo0OMeHe C BO3QY-

XOM; ¢ —yhejbHas TemwnoeMkocTs obopynoBannsa; G, — Macca oGopynosa-
HHA.

5. OPTAHH3ALIUA CBA3H ONEPATOPA C ABTOMATH3UPOBAHHOM
CHCTEMOMN YNIPABJIEHUA TENJIOBbLIM PEXMMOM
MPOHU3BOACTBEHHOI'O 31AHHUA

5.1. B aBTOMaTH3IMpPOBAHHOH CHCTeMe YyIIpaBNeHHA TEIUIOBLIM PEeXHMOM
IIPOH3BOACTBEHHOr0 30aHHMA ONepaTop [MHOJIKeH [IoJyuark HHPoOpMaLui,
XapakTepu3ywolLyKw npouecc GopMHpOBaHHSA TEIJIOBOI'0 pPEeXHMa, U HMMETH
BO3MOXHOCTb BO3[eHCTBOBaTb Ha HEro uepe3 CHCTEMY yNpaBJiIcHMA. YNpas-
JAoUIas BbIYUCIIHTENIBHAA MalliMHA, KOHTPONUPYS X0 Npoilecca, QOJMKHA Bbl-
JAaBaThb pe3yJibTaThl KOHTPOJIA ONEeparopy, a B pale CnyvaeB H ~COBETOBaTh' ,
KaK BeCTH INpollecCc fajibilie B TOH HNIH MHO# CUTvaLMU. YNIPaBJisgollas BbIYHC-
JIMTCNIbHAsA MalllMHa OOJDKHA HMeETh IYJIBT ynpaBJIEHHA CHCTeMOM, npeacTaB-
nalmMA HHGopMaiio B HarnagHot Gopme nospongioumh onepatopy BMe-
ILIMBaTLCA B Cnyvae HeoOXomMMoOCTH B Xo[ npouecca GopMRPOBAHHA TEIUIOBO-
o peXxuma 3[1aHMs HIIH OTOeJIBHbLIX ero YacTel.

5.2. Ilpn nmomoum nynsTa yHnpaBlIeHHS pPeanH3yioTca ClieAyloluue OCHOB-
Hble PYHKUHUH

LICHTPanH30BaHHbIA KOHTPONb 32 NapaMeTrpaMu 006 bEKTa;

KOHTPOJIb 32 HCHPAaBHOCTBIO CHCTEMbI M NIepeaaud HHPOpMAILIUH ;

[IpUBecHUE B NCHCTBHE nNpeaylpeaHTe]IbHOR #W aBapHHHON CHIHanu3a-
IHH IIPH COOTBETCTBYIOILMX CHTyalUuaX Ha oOBbeKTe;

OOKYMEHTHPOBaHHE Ipoliecca yrpaBJjieHHA 00bEKTOM;

H3MeHeHHe paboTbl CHCTeMbl M Bo3eficTBHE Ha XOM NPOTEeKaAMMX B 00b-
€KTe NMPOLECCOB.

[Ipy uUeHTpaJIM30BAHHOM KOHTpOJIe ¢ ompeaesieHHOR NepHOOHYHOCTHIO
IOJIXXHA NPOH3BOIHUTLCA PErHCTPaLMA .

MapaMeTpPoOB 110 YCTAHOBJICHHOMY CIIMCKY;

rpynnbl napamMerpoB HWIH OOHOrNO napameTpa 110 BLI3OBY oOllepaTtopa,

OTKJIOHEHUA napamMerpoB;

BCeX AeHCTBHHA oneparopa Ha 1nynbTe (MPOTOKOJ yNpaBJIcHHA) .

[IpoToxoN ynpaBlleHHA HOJNXKEH PErHCTPHPOBAaTh Bbi3bIiBaeMble ONEpaTo-
pPOM napaMerTpbl, BHOCHMbie HM HIMEHEHHS YCTaBOK H KoO3(p(PHUHUEHTOB,
NeACTBMA oMepaTopa MO KBHTHUPOBAHHI0O CHTHAJIOB OTKJIOHEHHH H aBapHH,
HAOKATHI0O KHOMOK, CHATHIO YNIPABJIAIOLIMX CUTHAaAOB OT ylpaBnsiouiefl Bbl-
YUCJTUTEJIBHON MAILLIHHBI, BKITIOYEHMIO H BLIKIIIOYEHHIO NNYJILTa oNeparopa.

5.3. lIna yno6crBa pabothl onecparopa Bcs HHGOpMaUKsA, BBOJHMAA B CHC-
TeMy C NMyNbTa W BbIBOAMMas Ha MyJIbT MIIH MeyYaTb, JOJDKHA MPeACTaBIATLCA
B [ecATHYHON popme. S3bIK B3aUMONEHCTBHA onepaTropa ¢ CHCTEMOH HOJIKeH
COlepXaTb HOMepa onepaunit HIH KOMaHI, BLINONHAEMbIX YINpaBnAiolied Bbl-
YHCIIHTENBHON MAILHHOR MO yKa3aHHIO oneparopa, H HoMepa (anpeca) BBOJIH-
MbIX B YNPABJIAIONULYI0O BBIYMCIIMTENIBHYIO MALIKHY HMJIH BbBIBOOHMbIX Ha NMYJIbT
napamMeTpoB, TMokasaresiet WM Ko3(PHUHEHTOB. IJTOT HA3BIK [IOJIXKEH Mpe-
AyCMaTpHBaTh [peACTaBJiecHHe 3HaueHHR mnapamerpoB o0beKT2 # JApYrHX
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JAHHBIX B eOHHHIIAX, COOTBETCTBYIOIUMX PH3KYECKOMY CMbICJTy NAHHOIO Ia-
pamerpa.

S5.4. Ha naHennm CHrHanM3auMM MNyJibTa ynpaBJIeHHA cllefyeT INpenycMar-
PHBaTh PsAl HHOMKATOPOB, KaXObI# M3 KOTOPLIX OoJIKeH ObiTh rnpemHa3Ha-
YeH A CUHrHaiu3auuMu o0 aBapun B OTAeNIbHOM y3Jie cHcTeMbl. Kaxpgomy
y3J1y OOJDKHbI COOTBETCTBOBATH €llE HBa HHAMKATOpa UIA NpeaynpeauTe/lb-
HOM CHrHAJIM3ALMH ¢ YKa3aHHEM OTKJIOHEHHA NapameTpa OTHOCHTENbHO YCTa-
HOBKH A naHHoro napaMerpa. IIpu pazpaboTke anropurma LeHTpPasIH30-
BaHHOIO0 YNpaBJieHHs] KOHTpOJIHpyeMble napameTpbl obpeKTa HomkHBI ObLITH
oOrenHHeHbl B rpynnbi. KaXablit CHrHanM3aTOp aBapHH M OTHOCAIUMECS K
HeMYy [Ba CHIHalIM3aTOpPa OTKJIOHEHHA mnpenHasHavyaloTCA IS OTAENILHOH
rpynnbl [apaMeTpoOB, H MPH HAJIMMMH OTKJIOHEHHH OOHOI'O0 HIIH HECKOJIbKHX
M3 HHX 32 JONyCTHMble Npefenbl oHH CHHHaJIM3HPYIoT o0 aToM dakTte. [lpn
Bhixoae moboro M3 KOHTPOJNHpPyeMbIX MapaMETPOB 3a IMpeaensl Kak fpe-
OAYNMPEOUTENIbHbIX, TAK H aBapMHHBIX YCTAaHOBOK, a TaKXe [IPH aBapHaX y3-
JIOB CHUCTeMbl CBE€TOBas HHOHKAUHMA [OOJDKHA CONPOBOXKIAATHCA 3BYKOBOH
CHrdanu3aumedt. Ilpy 3roM B aBapHfiHbIX CHTYyallMAX 3BY KOBOA CHMTIHa/l JOJDKEH
3BYYATh HENpepPbIBHO, a B OCTAJILHBIX CNYYaAX MPEePbIBUCTO.

Onepatopy M0MKHA GbITH MpencTaBlieHa BO3MOXHOCTh KBHTHPOBAaHHA (MOL-
TBEPXACHHUS) 3aMEUYCHHOIO HHONKATOPA, ANA 4ero BCe CHI'HAJIM3ATOPHI [OJDKHEI
BBIMIOJIHATLCA B BHRe KHOMOK ¢ noacBerko#. HaxarHe onepaTopoM KHOINKH
CHTHAJIM3ATOPA CNYXXHT CHFHAJIOM KBHTHpoBaHHA. [10 3TOMy CHTHally OTKIIIO-
YaeTCA 3BYKOBasd CHrHajIM3aUMA M Ha UHDPOBYI0 HHOMKALMIO MyJIbTa BLIBO-
IuTcd  HHGopMallMsd o 3HauYeHHH H ajpece OTKJIOHHMBIUErocs [apamerpa.

5.5. CoBmecTtHan palora oneparopa W ynpapiasioued BLIMHCIIHTENILHOM
MalliHHb]l JOJDKHA HPOMCXOOMTL B pEeXHMe ''3allpoC — OTBeT . 3TO O3Hauyaer,
YTO MOCHE BbIfayM 3a/IaHHA OoNepaTop NOMXKeH A0XKAATLCA OTBETA OT yNpaBJif-
IOILCR BBIYUCIIMTEJIBHO# MaHIMHBI M JIMIUL MOCJIE 3TOro MOXET OaBarth el HO-
BO€ 3afilaHMe. YNpaBnsiollaA BLIYHCIIMTENbHas MalliHHa NoCJe [PHHATHA C
MyJibTa CHTHaJ/la O BBOAE OaHHbLIX MAOJDKHA aBTOMAaTHYeCKHU IMepenaBaThb IIpPH-
HATYI0 HHJopMauuio obpaTtHo Ha nNynsT A CpaBHEeHHA ¢ HHdopMauMet,
HabpaHHolt Ha nepexkmodvarensax. [IpH coBnmaneHun HHdbopMalLKHH, BBOAHMOMH
B YINpPaBAOUIYIO BBIYHC/IHTENIBHYI0 MaALIHHY, C YCTaHOBJIECHHOH Ha IyNbTe,
anriapatypa KOHTpoJA nyjbra BbipabGaThiBaer 0oOpaTHbINf CHIHan B yrnpaBisi-
oiyo IBM. Oneparopy Bbimaercd CHIHan ~BHINOJHEHHEe ONEpalMH’’, COXpa-
HAIUHACA B TEYeHHE BCEro BpeMeHH BLINOJIHEHUS 3apjaHHOM onepauuu. LEciau
HET J3TOI'0 COBNAJCHHUA, [OOJIKEH 3aroparbcidl HUHAMKATOP HenmpaBWILHLINA
Beod . I[Ipn Habope Ha mynbTe HempaBHIBLHON oOMepauUHMHM MK afpeca Mocie
Ha)XaTHJd KHOMNKH ~'HCMOJ/IHEHHE' [JOJKEH 3a)XMIraThCAl CrellHalibHbIA MHOMKa-
TOp.
5.6. HokyMeHTHpOoBaHHe NMpoLecca ynpaBjieHHs W BceX onepauni, BbINoi-
HJAeMbIX Ha MmyJibTe, JOJDKHO MNPOU3BOIMTHCA MPH MOMOIUM MEUATAIOLIETO YCT-
poiictBa. Ha 3TOM ycTpoH#CTBe NPOM3IBOAUTCH INEepHOOHYECKAsA I[1eYaTh COBO-
KYNMHOCTH PEriCTpHpYeMbIX NapaMeTpoB; perucTpaums BO3HHKAKOIUKX OTKJO-
HeHHH MapaMeTpoB 3a JOIYyCTHMble npenenbl ¥ aBapuHHbBIX CHTYaUHi; MevaTh
BCEX YCTaBOK, NMOKa3aTeNeh H Ko2PpPUUHeHTOB, KOTOpbic ObLUIH H3MEHEHbI
ONnepaTopoM HNH yhnpapndgwolied BBIYHCIHTENBHOR MaIUHHOHR B fipolecce pa-
GoThl CHCTeMBbl; perucTpauMsa BceX [elcTBHH oneparopa Ha nyJjeTe, B TOM
YUCcIte Ha3BaHMH H 3HayeHHUH BLI3bIBAEMBIX OHepPaTOPOM NapaMeTpoB, MO KBH-

THPOBAHHIO CHTHAJIOB OTKJIOHEHHI U aBapHil, OTKITIOUEHHIO YIIpaBJIeHUs yIpaB-

nsouleft BLIVMCIMTENbHOM MalliMHbi, BKIIIONEHKIO nysnswTa ¥ T.4. [lpyn nepuonu-
yeCKOM neyaTM rpynmnbl napaMeTpoB, a TaKXe [IPU Hayane BBOLAa Ha pervcrpa-
NMIO APYTHX [AaHHBIX cleyeT OTMeuyaTb BpeMS MOCTYHJIEHHSA 3THX [HaHHBLIX.
3HaycHHA NapamMerpoB B Cllyyae aBapHAHbIX OTKJIOHEHW# M OIHOKH B neHcT-
BHAX oONepaTopa clefyeT MNeyataTb KpacHbiM LBeToM. JlOKyMeHTHpOBaHMe
oTKJIOHEeHHH 0c000 BaXHLIX NapaMeTpPOR AOJKHO COMPOBOXIATHLCHA MNEYaTHIO
JAHHBIX O BEJIMYHHAX yCTAHOBOK [aHHOTIO lapaMeTpa.

5.7. Ina HopMajibHOro PYHKUMOHHPOBAHHUA NyJbTa OlNeEpaTopa, a TaKXe
s obleryeHHs B3aHMOAERCTBHA oneparTopa C ynpapiafiouied BLIYHCIIHTEND-
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HOH ™MalUHHON ANOJIKHO OBITHL NPEdyCMOTPEHO Haliexallliee MaTeMaTHYeCKoe
obecrieyeHHe nMynbLTa oneparopa, cocrosailiee H3 Habopa mporpamm (cMm. 11.6.7
HacTOALUMX PexkoMeHOauuii), HeoOxoaUMbBIX 19 BLIMOJIHEHHS NpeAyCMOTpPeH-
HBIX QYHKUHA, paccCMOTpeHHbIX Bbille. MaTteMaTHyecKoe obecneyeHHe DO/DKHO
HMETL TaKXXe HporpamMmbl TeCTOBOI'c KOHTpoA obopyaoBaHHA nyJjibra olle-
paTopa, NO3BOJNIAOUIHE MO KOMaHAaM aBTOMAaTHUYEeCKH NpoBepATb pabortocno-
cobHocTb annapaTypsl, HCHoONb3yeMoHl B MyJibTe. ITH NPOBEPKH OOKHBI pa3-
OENATHCA ‘'HA CAMOCTOATENIbHBIC CTaAHH, KOTOpble onepaTop MOXeT 33[1aBaTh
yrnpaBisioied BLIYUCITUTENIBHON MalllHHE ¢ NYNbLTa BBOOOM COOTBETCTBYIOLMX
onepauuil. TecTroBble NpoBepKH annapaTypbl NynbTa JOMKHLI ObITh LHKIIHYEC-
KHMM W NIpOBOOATCH A0 TeX IOPp, NMOKAa OT ONnepaTropa He NOCTYNHT KOMaHMA
Ha BLINOJIHEHHE HOBOHA onepauuu, KoTtopas Oyner BOCHpPHHATA yilpaBnsoileft
BLIUHC/IMTENIBHON MAILIHHOA KaK KOMaHOa Ha OKOHYaHMe BLINMOJHEHHMA npe-
ablayuieH onepaund KoHTponA. Bce nporpammsl, Bxoasiume B COCTaB Ma-
TeMaTHYeCKOro oOeclneueHHss MNynbTa OonepaTopa, MOXKHLI COOEpXaTb ROJI-
fnporpamMmbl, nmpeaxHasHauyeHHbie OJI peasTH3alUMH TOro MJIM HHOro BUOA KOHT-
ponsd HHPOpMauMHM, BBOOUMONK ONEepaTopoM, H MPOBEPKH JIOHYHOCTH neficT-
BHA oflcpaTopa IIpH Bbijaye HM 3aJaHHR ynpaBisgiolied BbIMHCIHTENIBHOA Ma-
umHe. Bnarogaps 3THM nognporpaMmaM He NMPOHCXOOHF HKCKaXKeHHe ollepa-
TOPOM IIporpaMM H ApPYrMX [AHHEIX, XpAaHALMXCA B 3AIMOMHHAOUMX YyCT-
poficTBax ynpasjsiouies BLIYHCIHTENBHONR MALUMHEL.

6. CO3JAHHE NPOrPAMMHOI'O OBECNNEYEHHA

6.1. IlporpammHoe obecneueHye CHCTEMBI MOKHO COCTOATD H3 ONIEPALHOH-
Ho# cuctembl IBM, npenycmarpusaioniel BO3MOXHOCTL paboThl B peanbHOM
BpeMeHH, B JHAJIOrOBOM peXHMe, H NMporpaMMHoOro nakera cucremsi. [1por-
paMMaMH CHCTeMbI JoMkHa 6bITh oBecleveHa TAKKE BO3ZMOXHOCTD HX TpaHCIIA-
LiMK, pelaKTHpPOBaHHsA, KOMIIOHOBKH H OTJIaKH. B ONepalMOHHY1I0 CHCTEMY
JOJ/DKHBl ObITL BKJIIOUEHbl CpefcTBa, CBs3aHHble co clyXxOofi BpeMeHH, T.e.
OXM[IaHHe 3aJIJaHHOr0 MOMEHTa BPEeMeHHM [17IA 3aNycKa npolecca 1 ynpapreHHe
paboTofl ycTpoiicTB cBa3u ¢ ofrexTOM, a TakxXe cpencrsa pabothl ¢ datnamy,
XPaHAILIHMHCA BO BHeluHel namATH IBM.

6.2. OcHOBHaA 4acTb APOrpaMMHOrO Makera OoO/KHA ObITh HanMcaHa Ha
MeXayHapoaHoM sa3bike @oprpan-1Y. IlporpamMmbl ynpaBneHHs ycTpoAcCTBa-
MH CBSI3U ¢ oObekToM tienecooO®pa3Ho HanucaTe Ha Accembnepe ¢ UCNONBL30-
BaHHEM MAKPOCPECTB H ApalikepoB,

6.3. MporpammubI#i naker AosmkeH ObITH NpeficTaBNieH B BHAE OTOAC/IbHbLIX
B3aMMOCBA3aHHbIX noanporpamMm. bosnbliiMe noarnporpamMmsl creayer cerMeH-
gquﬁBaTb C Lebl0 BMELUEHUSA HX B 3afaHHbI oObeM oneparHBHOR MaMATH

6.4. BHelIHAS naMATL NOANPOrpaMMbI flaKera MCNONb3yeTca A HaKoIM-
NEHHA [AHHBIX BO BpPEMEeHM O COCTOSAHMHM mpoliecca. Bo BHeEUIHIOW MaMATHL
3aMTMCHIBAIOT pe3yabTarbl paldoTh! KaXnoro uMkiaa. Bo3MOXHOCTL Npoponxe-
HuA paboThi HeoOxoouMo npenycMoTpeTh Ha apyro#t IBM nyrem nepecraHos-
KH MarHMTHOI'O HOCHTEJIA ¢ Bbilleauiefi 3 ctpos IBM.

6.5. IlporpammubIl nakeT npeaHa’HaueH 1A yrpabjieHMA paborofi Bcet
cucTeMbl. OH HeNnuTCcA Ha ONTHMMH3HPYIOUIME NpPOorpaMMbl, OCHOBHble pabGoune
iporpaMmbl H BcrioMoraresibHbie NporpaMmsel oO0Cny)XMBaHHA CHCTEMBI.

6.6. [1IporpaMMmel BEIYHCITEHHS H ONITHMH3AUMH PacXo/la Tensa Ha OToIJIeHHe
AOMKHBL! BLINONHATL ABe OCHOBHble QyHKUMHM: a) MNepHOAHYECKH BBHIMHCNATDL
pacxonb! Teruia, Heobxoaumoro A noaaepXXaHus 3afaHHOro MHXpPoOKAMMAaTa
B OTHAENLHBIX MecTax 3f1aHHUA B yachkl paboTsl mogelt, U onpenendaTs KOJHYECTBO
BKJIIOUEHHbIX YCTPOHCTB OTOMICHHS U TEMIIepaTypy TeisioHocurend; 0)onpe-
JeNIATh PeXHUM TNOHWKEeHMA TemilepaTypbl 10 MHHHMAJIBHO NONYCTHMOA
yyeToM ykKasaHu#l 1. 2.6 xHacroaumux Pexomenpaun#t Bo BHepabouue 4Yachl H
pPeXHM MOBLILISHHUSA e 10 3aJJaHHOro 3HauYeHHA B pabouse Yachl.

6.7. OcHoBHble paboye mporpamMmsl AOMXKHLI BKIIOUATL ClefyloiMe nof-
nporpaMmmsl
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"OMcIieryep’’, Oprauu3yoilnelf Bech npoilecc PyHKUMOHUPOBAHHA CUCTEMbI;
cOopa neppuyHoOlt H3MepHUTenbHON MHDOPDMAIMHU H OlLIEHKMH ee pa3yMHOCTH,
oCHOBHOH 06paboTkH HEPOopMaLHun H3IMePEeHHH;

JOKYMEHTHPOBAHHA TNpolecca ynpaBjieHHs, B TOM YHC/e IpOrpamMmbl
OTYETOB O COCTOAHHH CUCTEMbI;

KOHTPONA 3a NapaMeTpaMH TEIUIOBOTO peXuma, B TOM UYHCIIE ITPOrpPaMMbI
PeXXHUMOB ;

cnyXk0bl BpemMeny, obecrieyuBaouiHe B COOTBETCTBYOLWMHA MOMEHT Bpe-
MeHH BbI30B TpeOyembix noanporpamm;

clepAllMe 3a pa3BHTHEM mpoliecca;

OCYIUESCTBNAIIIHE KOHTPOJIb 33 MCNPAaBHOCTBIO (YHKUMOHHPOBAHHUA
CHCTEeMbI;

pacueTa GakTHYECKOro 3HepronoTpebnecHu

[IpUBOAAILLMe B [eACTBHE NpelynpefUTeSIbHYI0O ¥ aBapuiiHylo CHI'Hanu3a-
LHIO.

6.8. llopnporpamma “'oucneryep’’ AOMKHA yNnpaBnATh paboTofl Bcefl H3Me-
PRTENBHO-yIIpaBaAgiolelt cucreMbt. B HepabGouem nonoxeHHH OHa HaxoOAMTCA
B peXXHMe OXHIOAHMA CHMIHana oT cnyx0nl BpemeHu IBM. B cooTBeTcTBYI0UMIH
MOMEHT BpeMeHH, HanpHMmep kaxabie 10—-15 Mun peanbHoro BpeMeHH, oHa aK-
THBH3HPYeTCA H BbinosiHAer B Tpebyemolt nocnegoBarensHOCTH BLI3OB CO-
OTBeTCTBYIOLIMX noanporpamm. [lo 3asepiueHnu oagHoro uUMKNa npouecca or
Hayasia M3MeEpeHHH 10 BHINAYM yMPaBJIAIOUMX CHTHAIOB HA HMCHOOJNTHUTESIbHbLIEC
MeXaHKH3MbI NoANMporpaMma ' AHcneTdep BHOBL OKA3LIBACTCH B PEeXHME OXHU-
fdaHus. IlognporpamMma MoXeT aKTHBH3HPOBAThCA H MDH HOCTYIUIEHHH CHIHA-
na o6 aBapuftHOM CHUTYaUMH C LeNbIO MUATHOCTHKH NMpHUMHLL. ~ ucneTyep’ BhI-
TIONHACT TakKe QYHKUUH NPOBEPKH B HAYAJIC AKTHBH3ALMM Ha HCITPABHOCTD
CHCTEMBI ¢ BbIpaYeR COOTBETCTBYIOLUER THATHOCTHKM H QYHKUMH 3aBeplueHMs
LUMK/Ia npoilecca ¢ BBINOJHEHHEM HeoOXOonMMBIX NeACTBHH 1S NMOBTOPEHUA
npoliecca, BKJIIOYAA BO3MOXHOCTH TIpOJO/kKeHHS Ha npyrofi IBM B cnyuae
0TKa3a ocHoBHO# IBM s nocrne ycTpaHeHHS HeHCIIPaBHOCTH.

6.9. [lognporpammsl cBopa nepBHuYHOH H3MepHTeNnbHO#t HHPOPMALIMM
JONMXKHbLl ofecneudBaTh ONPOC HATYHKOB H3IMEPEHHHR, KOMIICHCALHIO H JIK-
HeapH3alMIio WX B cnyuyae HeoOxooMMoOCTH ¥ nMpoBepky Ha pa3yMHoCTb. Ilog
NpoBepKOR HAa pasyMHOCTb MMOHHMAaeTCA BbLIAB/CHHE naHHLIX, NH60 PE3KO
OTXJIOHAIOWMXCA 110 CBOHM 3Ha4Y€HHAM OT OCTaJILHBIX JAHHBIX, NKOO Hen%
yCTHMO pPe3KO H3IMEHHMBLUIHNXCA MO CpPaBHEHHKIO ¢ TpenbiiyLHMM LHKIOM.
ITOM CNy4ae OpraHuzyercd noBTopHoe (Mo 3 pa3) cuMrhiBaHMe. EciiM noBTOp-
HOoe CYMTBIBaHHe He JaJ10 NMOJIOKHTENILHOTO PEe3ynbTara, Bbigaerca coobuienue
onepaTopy [UIA NPHHATHR peitieHHA. CuUcTeMa OXHAaeT OTBET OKOJO 2 MMH,
rﬁlgn OTCYTCTBHH €0 HFHOPHMpYET 2TH [JaHHbIe U NMPOAOMKAET AANbHERLIYIO pa-

TY.
6.10. IlognporpamMmbl ocHOBHu#t o0pabGoTrkn wHHPpopmauuy H3IMepeHHA
AOJDKHBl OCYLUECTBIATH NepecyeT MOKa3aHHA JaTYMKOB B eAHHMLLI H3Mmepe-
Hu#t PHU3MYECKHX BENMMHH, CHCTEMAaTH3UpPOBaTh, OTOMpaTs ¥ HaKaNIUBaTh
nonyyeHHywo HHQPopmauuw. IlpH nepecyere nokaszaHu$i HATYMKOB HCNOJb-
3y10T TabNpuHble 3HaYe.IM8 ¢ MHHeltHOH HHTepnoNALMeS.

6.11. Iloanporpammbl OOKYMEHTHPOBaHHA MpoOllecCa YNPaBJIcHHA OCY-
LIeCTBJIAKT 3anMChb Ha OyMare Bcero npouecca, a Takxe aefictBufi oneparopa.
OHH NpOoH3BOMAT TAKXKe CTATHCTHUECKYK® OLEHKY MNaHHBIX H3MepeHHH U Bbl-
YHCIIeHHNR, COCTOAHUA 060OpyHOBaHHS OTOIUIEHUA M BEHTHIAUMH. 3TH noi-
nporpaMMsbl BBIJAIOT CBOAKY 3a [eHb, 332 HeleNo, 3a MecAall O CpeaHUX, MHHH-
MaJIbHbBIX W MAKCHMAaJIBHBIX 3HaueHHgX noka3ateneft, o0 aBapHAHBLIX CHTya-
IMAX, pacxofiax 3HEpPrHH, OUCHOYHOH IKOHOMHH, COCTOSHHH obopynoBaHHSA
H KoMaHgax omnieparopa. Peaynerarsl o6paboTkH Mepenaorca NOANporpaMmam
BbIBOJA Ha neyath (cM. m. 6.21).

6.12. [lonnporpamMmmsl KOHTPOJA 3a NMapaMeTpaMH MCIOTHAIOTCA COBMECT-
HO ¢ nporpaMMamMH offiTUMHU3auuH (cM. n. 6.6) U npenHa3HauyeHb! 1A BbLIPAOOT-
KH KOMaHAO YIpaB/ieHHA OTOIMHTE/BHO-BEHTHNAUHOHHBIM 000pyaoBaHHEM.
B 3THX nporpaMmax XpaHATCHA [aHHble 0 CMeHHOCTH paboTbl, 0 BBLIXOOHBIX
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M Npa3sgHHJYHbBIX JHAX, 4 TaKXe NaHHble 00 yCcTpoHcTBaxX OTOMIEHHA M BEHTHU-
naumMn ¥ 00 ux ynpasnenur. PabGora nmoanporpammbl OCHOBBLIBAETCH HA CPaB-
HeHUH (bakTHUECKOro peXuMma ¢ 3aflaHHbLIM Ha olipelelieHHbIA MOMEHT BpeMe-
HH. B cillydae OTKJIOHEHUA (PaKTHYECKOI'0 peXHMa OT 3aJlaHHOrO BbINAIOTCH
KOoMaHAbl  Ha COOTBETCTBYIOLUME ycCTpoHcTBa ynpaBsieHHs (cM. m. 6.22).

6.13. llounporpammsbl cnyx6Gbi BpeMeHM [OJIKHbI NMPOH3BOAUTL Habmio-
OcHHEe 3a peanbHbBIM BpeMeHeM M B COOTBETCTBYIOLUIMA MOMEHT BbLI3bLIBATL
TpeOyeMbie noanporpaMmsel peanvwHoro BpemeHH. Kpome Toro, noanporpam-
Mbl Cry X0bl BpeMeHH pacCpPeOTOMMBAIOT BPeMS NYCKa OTHAENLHLIX yCTPOHCTR
OnA BbIpaBHUBAaHHA NHKoBOro norpebneHus 3Heprun. IUia 3Toro s nporpam-
Me JOMXKHA ObiTh MpeAyCMOTpPEeHa BO3IMOXHOCTh YCTAaHOBJICHMA 3a0aHHOTO
HHTEpBaJla BPEMEHH U peArHpOBAHMSA Ha ero 3aBeplIeHHe, OTCYHTLIBATL Te-
Kylllee BpeMsi CYTOK, KaneHNapHble YHCIa, ONpeaciiiTh NHH HeNle/IH U MMETh
COOTBETCTBYIOILHEe pacllMcaHna pexumoB (cM. n. 6.12). Ilpennonaraercs,
YTO TOYHOCTb, ¢ KOTOPOH cnyx0a BpemMeHH OTC/Ie)KHBaeT HHTEPBaJibl BPEMeHH,
TeKyluee BpeMA CYTOK H ATy, 3aBHCHT OT NPAaBUIILHO# yCTAaHOBKH oOlleparo-
POM [1aThi H BpEMEHH.

6.14. lopnporpamMmsl, cliepAlIMe 3a pa3BUTHEM mnpollecca, 06ecneyruBaloT
HabmofeHHe 32 MPouUecCOM B TEYEeHHE [UIHTENbHOIO MPOMEXYTKAa BpPEMeHH
C UeNnLIY KOHTPONA H oueHKH paborbl cucremul. [lomnporpaMmbl HONKHLI
OCYLIECTBNATh BbLIOOPKY OTOENbHBLIX MApaMeTPoB MO 3aJaHHI0 OllepaTopa.
[Ipy aaBepilieHMH NIPOLECCa Ha NevyaTh BLIJACTCA  COOTBETCTBYIOUiad Talnm-
11a.
6.15. IloognporpamMmbl KOHTpPONA 3a HCNPABHOCTHIO (PYHKLUHOHHPOBAHUA
CHCTeMbl [OJDKHBI NpPENCTaBAATh cobo#t pAn noanporpaMM, MMHTHPYIOLUHMX
npouecc paboTbl CHCTEMBI C 3apaHee 3aJJaHHBIMH 1apaMeTpaMH M pe3yJibTa-
TaMH. IJTH NOANPOrpaMMblI JOMKHbBI AKTHBH3HPOBAaThHCA B MPOMEXYTKax
BpEeMEHH, KOr'fa CHCTEMa HaXOOMTCH B COCTOAHUK OXHIAHUA, MIIH TIO Clle-
HHAJTBHOMY 3anpocy onepatopa. OHH J0/KHbI NMPOBepATh PaboTy OCHOBHBIX
NoANpOrpaMM CHCTEMBI IyTeM MNOJYUYEHHA 3TaJIOHHbIX BXOMHbIX NMAHHBLIX M
CPaBHEHHUR MOIIYUCHHbLIX PE3yNLTATOB C 3apaHee H3IBECTHLIMU. [Ipu BhIgBjIE-
HUH OTKJIOHEHHH noanmporpamMmbl onpeaendioT cTenedb cepbe3HOCTH OUIMOKH,
NPOU3BOAAT AMArHOCTUKY M BLIJAKT COOTBETCTBYOINYI HHDOpMAUUIO one-
paropy. Kpome Toro, 3TH noanporpaMmsl JOJIKHBI OCYLLUECTBJIATL IPOBEPKY
NPaBMNILHOCTH MNepenaud HHPOpMAUMH MeXay OTAenbHLIMH YCTPORCTBaMH
[yTeM HCIIONB30BaHHS HMHTATOPOB CHIHaJIOB.

6.16. loanporpammel pacyera PaKTHYECKOI O 3HepronoTpebieHUs JONKHbI
MOACYMTHIBATL OOILMA pacxod 3HEPI'UM B 30aHHM M NMPOHU3BOOUTHL HAKOIUIEHME
CBeleHHN 00 H3MeHeHHH 3TOr'o PacXolia BO BpeMeHH 10 [AaHHBIM, NMOJyUY¢HHbIM
OT NporpaMM OINTHMH3ALMH Tennoporo pexuma (cm. n. 6.6). IToanporpamma
HaK3IUITHBAECT TAKHE CBCOCHHA 3a CYTKH, HEOeNw, MecAall M Io; OHa cood-
[IACT [aHHLIC O CpefHeHd 3a CyTKM TeMIMepaTrype HapyXHOI0 BO3AYXa BHYT-
pH NOMeleHH; BCA HHpOpMaUHs HAHOCKHTCS B BHe Tabnuil.

6.17. NMonnporpammbl npenaynpeanTentHoft W aBapHitHO# CcHrHanM3auMM
PEerHCTPHPYIOT H AHACHOCTHPYIOT pa3nvyHble aBapHiHbIC CHTYaUMH NpH paboTte
CHCTeMbl OTONJICHHA M BeHTHNAUMM. Pa3sigualoT OBa THIIA CHTyaUudH:. HCTHHHO
aBapuiHble (HanmpuMep, MajeHHe JaBlIcHMs B MarucrpalsHoM TpyObonposone
MJIH OMAacHOCTb 3aMep3aHHA OTHENBHBLIX IIEMEHTOB CHCTEMbI) M CHTYalMH,
npuGniKaolpecs Kk aBapHiHbIM, HANPHMEDP, najleHHE TEMIepaTyphbl H3-3a
pa3buTOro crexna, BBIXOO H3 CTPOS OTHENBLHbIX 3/IEMEHTOB OTOMKTEJILHO-
BEHTHNAUMOHHON CUCTEMB!, NPH KOTopbin coxpaHserca paborocnocobHOCTL
CHCTeMbI OTOIUIEHHA B LejoM. Ha niepBbilt THI CHTyauM#i moamporpaMmsbl Tpe-
BOT'H pearupyioT HeEMeJIEHHO — He no3fHee yem ueped 10 ¢ nocie nosydeHus
CHIHajiia mnpepbiBaHHA OT COOTBETCIByIOLMX ycrpolictB. CuTyalMH BTOpOTrO
THIA nognporpaMmbl oOHapy)XHBalOT nociie o0paboTKH pe3ynbLTaToB M3IMe-
peHHt H yCTaHOBJIEHHS BbIXOJa M3MEpAEMbLIX MapaMeTpoOB 3a npeneiibHble
3HayeHHuA, coolllleHHe O TAKHMX CHTyauMsx HoAnporpamMma QoJ/DKHA BbIOAaBaTh
He no3aHee 1 MUR nocne oGHapyKeHHA.

6.18. Bcnomorarenbible nporpaMmb! oOcyXHBaHHA CHCTEMbI [OJDKHBI
COCTOATE H3 CNeAyIOILHUX HOANpPOrpaMM:
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CBA3M ONepaTopa ¢ CHCTEMOR,

pa3MelleHHA H nepeMetleHHAs HHGOPMALMH BO BHelllHe# mamMATH IBM;

BLIBOMA;

OCYlUECTBAAIIUMX oOMeH HHpopMalme#t ¢ OTRENBHBIMH YyCTPORCTBaMH
CBA3H C 00BbeKTOM.

6.19. [lognporpamMmbl CBA3H oneparopa C CHCTEMON HOJIXHBI COCTOATH
M3 HECKOJIbLKHX mnomiaporpamMMm. I'naBHas ocoOeHHOCTB 3ITHX NOANpPOrpamMm
COCTOHT H3 BO3MOXHOCTH HMX HCHOJIHEeHHS B NMobo#li MOMeHT BpEeMeHH o
3alpocy oneparopa. Tak Kak XxapaKTep MNMOCTYIUIeHHS 3ITHX 3alpoCOB pPa3JiH-
YeH, a HHTepBanbl BpPeMEHH MEXAY BLINOIHEHHBIMH OMNEPALUAMH MOTYT
B3aHMHO MNepeKpbIBaThCA, TO OIllepallHM MOJDKHbI BBLINMOJIHATLCA B pa3Hoe
BpeMA. ITO pa3eNieHHEe OOMKHO OLITh peanM30BaHO CHellHa/IbHON ynpaBisaio-
lieH nporpaMmMolt ¢ HCMOJIL3OBAHHEM MEXaHH3Ma MPOrpaMMHOro U BHelllHero
npepbiBaHuA JIBM ¢ yuyeTom mnpHopHTeTa onepauu# U BO3ZMOXHOCTH TNpephl-
BaHHA N0 3aBepllieHMA mpouecca. B cocraB nogmporpaMm AOJIKHa BXORHTH
nporpaMma npoBepKH HHPoOpMaUHH, BBOOHMOR onepaTropoM, Ha JIOTHYHOCTD
ero AefiCTBMA npH Bbifade 3aMaHHN CUCTCMeE M MPU 3ALMTE OT HEMPABHITLHLIX
neACTBHA.

[lonnporpammy uenecoobpa3sHO COCTaBJIATH Ha YNPOILIEHHOM A3BIKE
CHMBOJIOB, MOHATHOM, C OOHOH CTOPOHBI, YENIOBEKY, H C ApYroff — MallluHe
Yepel cneudanbHyo nporpamMmy. KomaHnwl ¢ nomolubio 310ro sizbika Habu-
PalOTCA Ha 3KpaHe BUACOTEPMMHANA B cTporoft nociaenosaresbHocTy. CHavana
HaOMpaeTcd OCHOBHaA (GyHKIMSA, 3aTeM BCloMorarejibHas M, HakoHel, Oornee
noapoOHble naHHble. B oTBeTax Ha BHIEOTePMHHaJIe BbLICBEYHBAKOTCHA [aTa
(zenb, Mecsl, ron), BpeMs (4achl, MHHYTbI) , paclitdppoBKa CHMBOJIHYECKOIO
o0o3HayeHHsT MpHKa3a, BcnoMorarensHass GyHKIMA M noapoOHble NaHHble H
JaJyice — TEKCTOBOH OTBET, MOATBEPXAAIOLUMA HCTIOTHEHHE TMpHKa3a.

6.20. MMonnporpammsbl pa3MellleHH M nepemelleHHs WHbopMauHH BoO
BHeluHet nmamATH IBM pomxmbl ocyitectenarth paboty ¢ dannamu. [lon dair-
JlaMH NMOHHMAIOTCA OpraHH3oBaHHbLIEe HaOopbl NAaHHbIX, XPAaHAIUHXCA BO BHell-
Helt namMaTh IBM. JDTH nogfiporpaMmbl IpOH3IBOAAT 3aIMMCh NAHHBIX, HX NOUCK
H H3MeHeHHe. Pu3HYecKkoOe [pencTaBl/ieHHEe OaHHbIX 3aBHCHT OT 3allOMHHAlo-
l1Iero ycTpo#icTBa, B KOTODOM OHH XpaHATcs, HO B JTIOOOM cllyyae OHH IIpef-
CTaBNAXTCA B BHOe ONOKOB (PHKCcHpOBaHROA mIMHbLI. OnepaTHBHbIe AaHHbLIE,
HallpuMep 3a TEKYlLMe CYTKH WM Helemo, cliefyer pa3meliatb B ObICTpO-
NeHCTByIOUIEM YCTpPORCTBE, HANpUMep HA MATHHTHOM fIMCKe, a JAHHbIE, Ha-
KOIUIEHHbIE 38 CYTKH HIH Heleno, clieffyeT 3JallichIBaTh Ha MeJIeHHO NeHCT-
Bywlliee YCTpOHCTBO, HallpUMep Ha MarHHTHYIO JIeHTY i JJOJITOBpeMeHHOro
xpaHeHus. Ilpn srom guck Gymer ocBoGOXeH nns ouepeHOR NOPUHH oNepa-
THBHBIX HOAHHBIX. JTH Xe MpOrpaMMbl NOMKHEI oBecneuHBaTh COXPaHHOCTD
daftnos, T.e. BOIMOXKHOCTD UX BOCCTAHOBJICHMA B cliyyae MX NMopuu n3-3a cOos
almapaTyphl.

6.21. NoanporpaMmmMel BLIBOOA MCMONLIYIOTCA IS OPraHH3alMU BLIBOMA
Ha 3KpaH TepMHHajla pa3HooOpa3jHo#t uHdopmaumud, HeoOxoouMol o6cnyxKu-
BaiolLieMy MEpPCOHaNy. JTH XKe NMporpaMMbi OCYUIECTBJIAIOT eYaTh Ha 6ymax-
Hyio NIeHTYy Tabnuu pa3znuuHbix oTyeToB. [IpH 3TOM MOI'YT OBLITH NPENCTaBNICHD!
naHHble 3a Kakof-MHGo oTpe3oK BpeMeHH Kak 1o rpymnnam H3OpaHHbIX TOYeK,
TaKk H NO BceM TouYKaM. Kpome Toro, 3ta mnojanporpamma HHpopMHpyer o
pacxome IIeKTPHUECKOR M TennoBOH OSHeEpruH, ykKa3sbiBaeT OINTHMAJIBHOC
BpeMsA 3aMyCKa M OCTAaHOBKHM OTONHUTENLHO-BeHTHIAUHOHHOTO o0opynoBaHni,
coobilaer KMTHMaTHUYECKHE NaHHbIe O Hapy XHOM BO3yX€ H COJIHeYyHOH panua-
MK (CpeHHe 3a CYTKH) UIR XapaKTePHCTHKH MHKPOKAHMATS.

6.22. [loanporpammsl, ocyllecrBisome obmeH uudopmauneR ¢ oTaesnb-
HbIMH yCTPORiCTBaMH CBA3H ¢ 00bEKTOM, HNOJDKHBLI ObITh HAIIMCaHBI C HCNIOJIL-
30BAHMEM MAaKPOCPENCTh ONepauoHHoH CHcTembl U fpalisepos. B HUX fomK-
Hbl GBITH OTpaXkeHb! Bce 0COOeHHOCTH oOMeHa H peakuuH IBM Ha pa3nnHuHbIe
CHTYaUHH O TOTOBHOCTH HJIH OTKaje o0OpydoBaHHA, a TaAKX¢ JOCTOBEPHOCTH
nepenaiHolt HHGopmauun. Kpome Toro, 3Tv nporpamms! AosKHBI ObiTh 06ec-
MeyeHbl 3aIMTON OT HeNpPaBHIIbHLIX OeACTBHA oneparopa, B pe3ylIbTaTe KOTO-
PbIX YCTPORCTBA OTOIUIEHHA H BEHTHIIALHH MOTITIH Obl BHIATH H3 CTPOA.
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7. PABPABOTKA CUCTEMbDLI CBA3U 3IBM C JATYUKAMMH
H HCNOJIHUTEJIbBHBIMHU YCTPORCTBAMHU

7.1. CHcrema cBsa3n IBM ¢ maTyMKaMH H KHCTIONTHHTENIbHBIMH YCTOHCTBAMH
npefxalHavyeHa pnsa cbopa u 06paboTku gaHHbIX HIMEPeHHH K MOXAYH KOMaH
Ha MCIO/IHHTENIbHbIC MEXaHU3IMBI perysiipoBaHua. OHa BKIo4YaeT B ce0s Kom-
MY TaTOp BXOOHbIX CHIHasOB ¢ JiHHHEeH CcBA3H, MHHKH-IBM, KOMMYyTarop Bbli-
XOOHbIX CHTHAJ10B C NHHHel CBA3M H NynbT yrnpasneRna. Kommyra-
TOP QOJDKEH OCYLUeCTBJIATh IPHEM JAHHBIX H3 HIMEPHTENBHO-ONO3HaBaTe/ILHON’
yacT, BbiGop uHpopmauuu u nepenady ee 8 IBM uepes nuHHI0 CBAIH. MuUHHK-
OBM ¢ HaGopom cneudansHo CO3MaMHBIX nporpamm (cM. pasd. 6) MOMXKHa
obecrieynBaTh QYHKUHOHHPOBaHHE BCeH CHCTEMbI U ONITHMANBLHOE yNpaBJIeHHe.
KoMMyTaTop BBLIXOAHBIX CHTHAJIOB J10JXKEH NMPOM3BOIMHTDL NMepenavy CHIHaIOB
ylpaBJieHHs, MOCTYNAIIIKX Yepe3 JIMHHIO CBA3H Ha HCTIONHUTEIIBHbIE MEXaHH3-
Mbl peryJyJIMpoBaHHs CHCTEMbI OTOIUICHHA K BeHTHIALMKN. CHcTemMa CBA3K MOMXK-
Ha colepXaTh TakXe [peobpa3zoBaresii CHrHaJoB M3 aHANOropol popmeul B
uH¢poByI0 H HaoboporT.

7.2. Cucrema cBa3n GyHKuMOHUPYeT cnegywumm o6pazom. Haunbie Hame-
PeEHHH OT JATYUHKOB TeMNeparypbl H HHIMKATOPHI MpedenbHblX JHavdeHuU#t Ma-
pPamMeTpoB BHYTPEHHEIr0 MHUKPOKNIHUMATA M NONIOXEHHA HCNOIHHTWIBLHAIX MeXa-
HU3MOB, YCTAHOBJICHHbLIX B Pa3JIHYHBIX 4acTAX 30AHHMA W COEOMHEHHBLIX ¢ NO-
Molipio Kabene#t ¢ xkomMMmyraropom, HocTynawr yga JBM. [lpn 3ToM gonxeH
IIPOHCXOAHTh rpouecc npeobpaszosalng B uvdposyw dopmy. B pesynbrare
o6paborku naHHbIX H3Mepeuuit IBM BLipabaThiBaeT CHIHaNbl yNpaBleHHA.
JTH CATHaJb! Yepe3 KOMMYTATop, JIMHMIO CBS3H K UK} po-aHanorosbie nipeobpa-
30BaTeJIM OJIKHbI MOCTYNaTh HA HCHIONHHUTENBHbIE MeXaHH3MbI PerynupoBaHHA
OTONNEHHEM H BEHTHNALIHEH.

7.3. 9BM nonxHa yaoBAETBOPATD CIERYIOLIMM TpeGoBaHUAM:

a) no tuiy ObiTh ynpaenaolle. PexoMmeHnyercs BoIOHpaTh ceépHAHO BbI-
nyckaemyio IBM;

0) colepxaTh cepHHHO BbillycKaeMble ycTpolicrBa BBOAa — BbIBOOA 1A
CBA3HU ¢ 00beKTOM; '

B) ObITb aBTOHOMHOMH, KMeTb Masbie rabapuThi, HU3KYI0 CTOUMOCTD U BO3-
MOXHOCTbL 00CIy XKUBaHHA HeOoNbllIMM LITaTOM (1-2 yen.) ;

r) BCHNENCTBHE MeMJIEHHOro B LENOM HIMEHEHUS TenjoBoro mnpotiecca B
30aHuH, ObicTponeiictee IBM pomkHo ObiTh OTHOCHTENIBHO HEBLICOKHM (50—
80 Thic. onepaunit /c), oneparHBHas naMATL MormkHa OuiTh He Huxe 32K cinos,
JOJDKHA HMETHL YCTPOHCTBA BHeEllHeH naMsTH Ha OUCKAX H MArHMTHOH JieHTe,

[) AMeTh BHACOTEPMHHAN U NeyaTaiolliee YCTPOHCTBO;

€) ObITh NMOHOLUEHHOR B OTHOLMEHHH NMporpaMMHOro obeclieueHHs, T.e. CO-
1epxKaTh ONCpaUHOHHYID CHCTEMY, NO3BONAKUYI0 paloTarh B peXHME peand-
HOro BpeMeHH W B [MANOTOBOM pexXHUMe, UMETh TpaHCHATOpP ¢ PopTpana U
Accembniepa, OnGnMoTeKy rMporpamMMm, BO3IMOXHOCTE PpPEOAKTHPOBAHMA,
KOMIIOHOBKH, CerMeHTHPOBaHMuA, paboThl c dalinamu.

7.4. HamyukM H3MepeHMH NpegHa3HaueHb! mNA 1peobpa’loBaHUA TeMIle-
paTyp B MieKTpHYECKHe BesimdHHBI. NIt HM3MepeHus TeMIlepaTypbl BO3yxa
BHYTPH NOMelleHHMA H TNOoBeDXHOCTeR KOHCTPYKUHHA HCNONBIYIOTCA OATYH-
KH ¢ QMaNna3oHoM uaMepeHus oT —50°C o +50°C ¢ norpeiHocThio  npeoGpa-
soBaHwa 0,5%, mj1s M3IMepeHHS TeMINepaTypbl BOObl B CHCTEME OTOIUICHHA
pnaTuukd ¢ auanasonoM or 0°C mo 130°C u ¢ norpeumoctsio 0,5-1%. 3TH
JATYHKH [O/DKHBI MMeTh LIyN [UIA H3MepeHHA TeMIlepaTyphl Boaghl. B ka-
YeCTBe [ATUMKOB MCMONB3YIOTCA TepMonpeobpazoBareny COMPOTHBIICHUA
C CHI'HA/IBHBIMH HPOBOOAMH [JIMHOK 1O 0,2 kM. OHu pomxmbl GbiTh 3allM-
HIEHbI OT BHEIHHHX MeXaHHYECKHX BO3AeACTBHHR H HMeTh NIEMEHTH! Kpense-
HHA.

7.5. B kayecTBe HMHIAMKATOPOB NpefaesibHbIX 3HaYeHHH NMapaMeTpOB MHKpO-
KJIKMATa MOT'YT ObIThb HCNOL30BAHBI MHUKPOMIEKTPOHHLIE PEryJATOpHI, pa-
f6oTaouiHe COBMECTHO C T Monpeoﬁcpaaona'remuu conpongne}mn B [Mana-
30HE TeMMepatyp oOT —5038 o +509C u ot S0°C pmo +150YC. UupuxaTophi
JOJXKHBI KMeTb YCTPOHCTBA IJIA YCTAHOBKH TpebyeMolt TeMmeparypsl H Bbipa-
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OATLIBATL CHMIHANL! B CAyYac NOBLIMIEHWA WAM TNOHMXEHUR OT 3aJaHHOIO
ypoBusa. IlorpewtHocts 3apanus temnepatrypnl *1°C, npemen uyBcTBHTENDL-
Hoctk 0,5°C. HMurukartopb! QOMKHBI HONYCKAaTh HCNIONIB3OBAHKHE CHTHAIIBLHBIX
npoBonos WiKHo#i po 0,25 kM.

7.6. Ynpapnswoume opraibl UCTIOJIHHTEJIBHBIX MEXaHH3MOB pPeryiHpoOBaHHA
NpeaHaIHaYeHbl 1A OUCTAHUHOHHOIO YNpaBJlieHUA BEHTWISAMH, 34dCJIOHKAMH,
IUHGepaMH B CHCTEMaxX OTOIUNeHUA M BeHTHAUMH. C 3TOH Uenbio cllegyeT Mc-
NOJIb30BATh 3JNEeKTPHUECKHE CepBONpPHBOALI, paboraoiuHe no IDHHLUMIY
cTapT - CTON’’ M o6nafanoLue CoCOOHOCTBIO K PEBEPCHPOBAHHIO, HITK CEpBO-
npHBOaKI, paboTalolliMe MO IArOBOMY TIpHHIMITY.

7.7. YcTpo#icTBO BBOOA HOMDKHO MMETh MOLYJIb aHanoro-undppoBoro rpe-
o0pazonpanust, GeCKOHTAKTHHI! KOMMyTaTop M rpynneso#t npeofpazosarens
(koHueHTpaTop). B cHcTeMe BBO/a cneayeT npeaycMoTpers A& x 16 kanaos.
K vactw xaHanoB, kKparHo# 16, crmenyer NMOOKMIOYMTb HATYMKHM H3IMEpeHHH
TeMneparyp (cM. Nn. 7.4) M K YacTM KaHaJiIoOB — HHOMKATOPSHI MNpenebHbIX
3HaveHM (cm. n. 7.5).

7.8. Moaym ananoro-uu¢poBoro npeobpazoBaHusa IpegHa3HaueH YIS NpPo-
HOPIHOHAITEHOTO Npeolpa3’oBarusd AHAIOIOBOr0 CHTHalla B JIBOMYHBIN Ko M
BbIIaYH pe3yJIbTaToOB Iy1A1 BBona B IBM. IlpueM aHanoroeoro CHrHana MoeT
NPOH3BOAHThCA NHOO oT KOMMyTaTopa (cMm. n. 7.9), nubO HenocpeRCTBEHHO
or patuuka. [Jorpeumocts npeobpazoBauus pomkHa ObITh He Gonee 0,1%.

1.9. DeCKOHTaKTHbIH KOMMyTaTOp npeaHa3HaYeH JIA BTOPHMYHOH KOM-
MYTAUMU BXOOHLIX CHTHANOB, TMOCTYMAIOIUMX MO CHUTHANBHLIM MPOBOMAM OT
rpynnosoro npeobpasoparers {(cm. n. 7.10). Ha Bxome oH umeer 16 KaHa-
goons,%ua Bboixoge — 1. Ilorpeimocts npeolbpa3soBaHua nonxHa 6biTh He Ooltee

4 .

7.10. I'pynnoso#il npeobGpaszoBaTend BHINOJNHAET MPONOPUHOHATLHOE Npe-
o0palopaHHe aHATOTOBLIX CHTHAJIOB, HAYIIKX HENOCPeACTBEHHO OT OATYMKOB,
B YHHOHMIHPOBAHHBIA HOPMANH3OBAHHBIA CHIHAN MOCTOAHHOIO HANPSIKEHUA
0-5 B u nepeyuHyo xomMmyTtauMiow. K omHomy npeobpazoBatesiio HOJKHO
ObITh MOoAKINOYEHO [0 16 MATYHKOB, BBHIXOO OCYLUECTBJ/IAETCA HAa OOHH KaHal.
BuixogHoft curnan — auanoroBsifi. YnpasneHue ocyiuecTBnsaerca or IBM.
HauGonniuee yaanenne or IBM He momxuo npesniiuats 0,5 km. Hlorpemnocts
npeoGpa3loBanun — 0,5%. [lpuGop monxkeH GBITE 3auMIICH OT MEXAHMYECKHX
NOBpeXneHUA H HMEeTh aBTOHOMHOE NIMTaHHE OT CETH.

7.11. Ycrpo#icTBO BHIBOMA [OOMIKHO MMeTh GECKOHTAKTHHIA KOMMYTATOp
H 1MPpoaHanioropnit H LHGpPO-KOHTAKTHHI npeobpajosarenn. B cucreme
BBIBOJIA CJIeIYET NpefycMOTperh 7t X 16 KaHanop BLIBORA.

7.12, KomMyTaTop ocyllecTBiisier COEIHHEHHE YMpPaBIAOLLEI'0 CHIHAJA
IBM c HyxHbIM agpecoM ycTpo#icTBa ynpapneHus. KoMmyratop cnenpyer

3MewaTh BOaM3M o06bexkTOB ynpasneHus. KoMMyTaTop HO/KeH HMeTh
NOKH 1o 16 xananos. Ha Bxose M BhIXOge KOMMYTaTOpa HCHONB3YIOTCA
IBOHYHBIE CUT'HAJLI.

71.13. Uudpoananorossiit mpeobpaizoBaress npeaHasHaveH m14 BhIpaboOTKH
YHEORUMPOBAHHBIX CHIHAIOB NOCTOAHHOI'O TOKA, MOCTYHAIOIIMX HA yIipaBlie-
HHE YACTH MCNONMHHUTENbHLIX MexaHH3MoB. Ilpu 3TOM aHanoOroBbie CMI'HANbLI,
dopMupyeMbie U3 ABOHYHOIO YIPABAAKLUECTrO CHUT'HAJIA, NPHHUMAKIOT OHO H3
YHCJICHHBIX 3JHAYeHMit, onpenendeMblX OBOMYHBIM KONOM, 3ajaBaeMbiM JIBM.
OcyuiecTensierca npuem R npeobpazopaHMe CUTHANOB, MAYLMX 110 OBGHOMY
KaHany. Ha Beixome MOMKHBI 110/1yyaTh M3MEHsieMBIA BLIXOIOHON CHI'Has MOC-
TOAAHROTO TOKa OT 0 1o § MA r nocTosgHHBIM HanpsixesHeMm 24 B. llorpeuu-
HocTh npeobGpasoBaHus NOMKHa GbITh He Gostee 0,5%. I1peobGpaszoBaTent Moxer
OuiTh yaaneH or IBM po 0,5 xM. CBA3b ¢ ynpaBngioumMH ycTpoicTBaMH Hc-
NOJIHHTENbHLIX MEXAaHHIMOB OCYLIECTBJIAETCA NpoBomaMH IJIHHOH He Gonee
10 M. Yerpo#icTBO 10MKHO OOy CKaTh ABTOHOMHYIO YCTaHOBKY.

7.14. l'pymnosoft UH@poO-KOHTAKTHLIK NpeoOpaloBaTenh NPeNHR3IHAYCH
VI CO3NAHHA 3aMBIKAIOLIEr0 KOHTAKTA, HAXOOALIErocA B 3aMKHYTOM COCTOA-
HHH B TeYeHMe ollpeficJieHHOI'0 HHTepBaNia BpeMeHHM B 3aBMCHMOCTH OT KOJa
BXOMHOIO CHMIHa/N4, nocrynawigero or JBM, win 3aMpIkapolliero KOHTAKT
onpenesicHHOe YUCNO pa3. BpeMs ynepkaHUs WM YMCIIO 3aMBIKAHKA OOJKHO
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ObITH COI'NIACOBaHO ¢ BpeMeHeM paboTsl HCMIOJIHUTESIBHLIX MEXaHM3MOB (CM.
n. 7.6). [lpeo6pasoBarens OONXeH UMETh OOMH BXOOHOH! KaHan u 16 BLXOX-
HbIX KOMMYTHpOBaHHBIX KaH&I0B. BRIXOMHOA CHrHall NOJMKeH HMETh TOK
200 MA npu nHanpsxeunmn 24 B. Curqansl ANUTENBHOTO 3aMbIKaHHA HCTOJIb-
3yIOT I YIpaBJICHHA MCIOJIHUTEILHBIMH MeXaHH3IMaMH, paboTaloumMMHU No
NPHHIMAY ’CTApT—CTOIl’, 3 MHOTOKPATHO 3aMbiKaeMble CHUTHANbl — [JIA Y-
PABJIEHHA MeEXaHH3IMaMH, paboTaloUMMH NO UIAroBoMy nNpuHUMNy. 1A yCH-
JICHHA MOLUHOCTH KOHTAaKTOB ClIefyeT HCNOJIL30BaTh peneHbIl KOMMYTATOp,
uMmelolMi 16 xaHanos.

8. BHEAPEHHE ABTOMATH3HWPOBAHHOHN CHCTEMbI YIIPABJ/IEHHA
TENJIOBbBIM PEXHMOM NNPOU3BOACTBEHHOI'O 3JAHHUA

8.1. ABTOMaTHU3MPOBAHHYIO CHCTEMY YIpaBlleHMsI TEIUIOBLIM pPeXHMOM
[IpOU3BOACTBCHHOIO IJ3NaHHA HYXHO CTpOMTh TaKMM 00pa3oM, 4ToObl OHa
MOr1a PyHKUHOHHPOBATh, HaYHMHAA C BO3MOXHO MaJIOH CTeNneHH aBTOMAaTH3a-
UHH M YIIPOILEHHOTNO MareMaTHYecKoro obecrnedeHUs. 3aTeM CHCTEMY MOXXHO
NOCTENEeHHO HAapalUIMBaTh H YCNOXHATL KaK MO CTENMEHH aBTOMAaTH3alMH, TaK
K nyteM Oosee NMOJHOTC yvyera B MaTeMaTH4eCKOHN MoaesIH TelUulOBOro Ipotec-
Ca 30aHHA.

8.2. Ha neppom 3tane BBOga CHCTeMBI B 3KCIUTyaTauMio OHa OO/xHa pa6Go-
TaThI0 pPa3OMKHYTOH cxeMe ynpaBneHMsa. B 3ToM peXxume yrnpabiifgollas
BbIMHCIIHTENbHAA MalIHHa o0OpabaTbiBaeT BCI0O H3IMEPHTENBHYIO HH(pOpPMALHIO,
NOCTYNaINYI0 ¢ yHnpabJifeMoro o0BpeKra, NO ClHeUHAIBHLIM NporpaMMaM
OCYLUECTB/IAECTCA OINTHMHIAUHA H BBIIAIOTCA pPeKOMeHmauuH no BuIfopy
YyNpaBnAOIIMX Bo3geAcTPHI Ha MeXaHHIMbI OTOIUTEHHA U BEHTHJIAUMHK, obec-
NMeYHBAIOIIMX NOCTHIKEHME 33a0aHHOTO pexHMa. OG6CnyXuBalOUMi nepcoHan,
CNedyA 3THM PEKOMEHOALHAM, BRINNONMHACT Te HWIH HHEBIe neAcTBHA.

8.3. Ilepen BHeppeHHeM ABTOMATH3IHPOBAHHON CHCTEMBI YIpaBJIEHHSA Tell-
JIOBBIM pEXHMOM HomxHa ObITh NpoBedeHa 3KCNEpHMEHTa/IbHAA MpOBepKa
IPPeKTHBHOCTH NMPHHATBLIX B NMPOEKTe Mep 3aLUMTHI JIMHHH CBSA3H OT NOMeX.
Jinsa mpoBepKH MPaBHALHOCTH BBIMIONIHEHHA JIMHUP CBSA3H H OLUEHKH UeJeco-
OOpa3HOCTH MCHNONB30BAHHA B HHX TEXHHYECKHMX CpPeNCcTB OT NoMex alenyeT
NpOBOMHTL CHeUHaNbHBIE HCCenoBaHuA. 1o yCTaHOBKHM oOOpyAoOBaHHMA Ha
ofpeKTe HAJIONHUT ONpeleHTh MECTHble clelMPHUIEeCKHe HCTOYHHKH NoMeX,
a Taxxe HauBhirogHelilMe MecTa MpPOKIaAKH KabeneH. 3arem, nocne ycra-
HOBKH YMNpaBnALIeA BHIMKCIHTEIBHON MallMHLI U MOHTaXAa CHCTEMEI CBA3H,
HY)XHO YTOYHHTDP MaKCHMAIIbHbLIC YPOBHH NIOMEX B KDKIOM KaHane nepenavn
CHTHANIOB M OMNpedeNuTh HeoOXOMMMOCTL MONONHUTENBLHBIX Mep Mo GopbOe
C noMexaMu WA obecniedeHNA HOPMANEHON padoThl ITHX KARAIOB.

8.4. HcnblTanua ycTpoMcTB CBA3M ¢ 00BbEeKTOM Ha MOMEXOYyCTOHUMBOCTD
ClielyeT BBINIONTHATL B ABa 3Tana: Oe3 ynpaBnaviled BLIMHCAMTENBLHOR Mallin-
Hbl (CTATHUECKHH peXHMM H3MepeHHA NapaMeTpoB) H C YHpaBAAOLUIEH Bbl-
YHCIMTENbHOR MalumHOH (aMHaMuueckuB pexxuM c repenaveR HHGOpMaLHK) .
IIpn 3TroM npoBepAIOT: NPABHILHOCTH BHINOJTHEHHA CONPAXEHHA PAITHUHBLIX
YCTPOHCTB, BKINOMAA COEOMHHMTENLHBIE JIHHHM CBA3H;, >QOQPeKTHBHOCTL HUX
IKpAHHPOBAHHMA; BJIHAHHE pPA3NMMYHBLIX cnocoboB 3a3eMJIeHHA 3KpaHOB Ha
KOPPHIHEHTH] TONABNIEHNA NTIOMeX B KaHaNaxX nepejavn CHrHAJIOB; BapHaHTbl
COYETaHHA 33a3eMJICHMsA 3KPAHOB H Lienel KAHaNOB C UeNnbio BbIGOpa ONTHMAL-

Horo. Crnienver TaxkXe TIDOBECTH HMCMLITAHMA KaHAJIOB Iepelaud  CHTHAJIOB
Ha HaNMYHe IepeKpeCTHBIX NMOMex B JIHHHUAX CBA3M H Kabensd, coeqHHAIOLLMX

YCTPORCTBA YTMpaBAAIUEeH BLIUMCIMTEALHON MALUMHBI, ¥ YCTPaHUTL NTOMEXM,
CBA3aHHbIC C HAIHYHECM INTEKTPHYCCKHX M MAI'HHTHBIX MNMOJICA B NMOMELUECHHH,
I'ie YCTAHOBJICHa yNpaBNgionias BhMUCIIMTESIbHAA MALIMHA.

HuHaMuyeckHe UCNILITAHHA HY)XHO INPOBOAMTH B peXXHMMe YyIpaBJIeHHA pa-
Goroft obopynopannst cucremMbl (POPMHpPOBAHMA TeIUIOBOTO pEeXHMA IIOMe-
LlleHHR NPOHM3IBOACTBEHHOIO 30aHHA. B 3TOM pexmHMe npoBepsaercs B3aHMO-
AeficTBue B peanbHOM MacurraGe BpeMeny ycTpoficTB ynpapnsouieft BbIYMC-
JIMTENTBHOR MANIMHLI C JATYHKAMH, HCHOJTHHTENBHLIMH yCcTpoHCTBAMYU M NYIIb-
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TOM ONepaTopa, NOMEXOYCTOAYMBOCTL KaHAJIOB Nepenayd CHrHasioBp M pabo-
TOCNIOCOOHOCTD CHCTEMBI NPH H3IMEHEHHM IIMTAIOLMX HallpsXeHH, a TaKXe
Heenepnyerc PPeKTHBHOCT: TEXHMYECKHMX CpelCcTB MoAaBjieHHS INOMex B
JHHEAMHWIECKOM pexHMe paboThl CHCTeMBbI ITPH H3MEPEHHK B KaHanax nepepaud
CHTHAJIOB. JTH MCHBLITAHHA NO3IBOJIAIOT YCOBEPLIEHCTBOBATh MaTeMATHUECKOE
ofecneucHne BHeapRemMoil CHCTeMBl YIIpaBlieHMA, BHECTH B Hero HeoOxonumble
KOPPEKTHPOBKH.

pe3y/ibTaTe CTATHYECKHMX M JHHAMHYECKHX MCTLITAHUA oOnpeaensoT
OKOHYATETLHLIH BapHaHT BbBINIO/IHEHHA K3HA/IOB B CHCTeMe U pa3palarsiBaloT
AONONMHUTENIbHLIC Mephl 3aUMTLL OT NoMeEX.

8.5. Pafoune MecTa onepatopa H NyJbT AONXKHBI OLITh pasMellleHb! ¢ yye-
ToM ocobeHHoOcTel 00bexTa yMnpaBJ/ieHHS M pOIIM ofnepaTropa B cucTeMe. Bee
OpraHbl ynpaBneHUs W HHAMKaATOphl oTOBpaxeHns MHIOpPMAUMH, COOTBETCT-
BylowMe rnaBHbIM QYyHKUMAM anropurma paloTbl aBTOMATHIMPOBAHHON CHC-
TEMbl ynpaBlieHMA TEIUIOBLIM PeXHMOM, O0/IKHBI ObiTh pasmellleHh! B InaB-
Ho#t paGoyelt 30He onepaTopa TakuM 006pa3oM, YTOGLI 10 BOIMOHOCTH OblITH
HCKJITIOMeHB] OlUHGOYHbIe neicTBUA  onepaTopa M obecneueHbl MaKCHMANbLHbLIC
yooGctBa npu ero pabore. OpraHbl, OCYLIECTBAAOLME HPOTHBONOMONXKHBIE
NeACTBHA, ROJIKHBI ObITH MIPOCTPAHCTBEHHO pa3fiefleHbl U OTNHYATLCA PopMoOh
unH usBeroM. HHaukatopsl oTtoBpaxeHus uHpopMauuu cllegyer pa3MeliaTh
TaK, YTOOHW omnepatopy TpeboBanoch BOIMOXKHO peXe MepeKiliovaTh BHHMaHNKe
MpH Nepexofe oT OAHOro HHaMKatopa k gpyromy. Koguposanue nudopmaums
Ha ODHOTUIHAIX MHOKMKATOpaxX A0JKHO ObITh opuHakoBbIiM. OpraHel ynpasje-
HHA H MHOHKaTopbl oToGpaweHus MHPopMauuyv oA onHO# 3amauM AOJIKHLI
OLITh CKOHUEHTPHPOBAHBLI B OTHOM MecTe.

8.6. Ilpu npoekTHpOBaHHH MHeMOCXeMbl, Ha KoTOopoH H30GpawmactcA
CTPYKTypa Bcero o0beKTa, BbICBEYHBAWOTCA COCTOAHMSA 8¢ AIEMEHTOB M OC-
HOBHBIX XapaKTEepUCTHK mnpouecca GopMHpOBaHME TEIUIOBOTO peXHMa, BaX-
HO NMPaBHJILHO ONpene/IuTh pasMephbl noMellaeMhuix Ha Helt npuBopon. Ocobex-
HO BaXHO TMpH NMPOEKTHPOBAHHMH MHeMOCXeMbl MpaBuierHO BuiOpats dopmy
HHAMKaTopoB. Kamabi#t cHMBON MHEMOCXEMb! A0JIKEH OSHO3HAYHO OPHUEHTH-
pOBaTh OMNEpPaTOpa Ha ONpene/eHHbIR WICMEHT CTPYKTYph! o0bekTa, NnpHueM
HOPMANLHLIA 3HAK [OO/IXeH OTNHYaTLCA OT aBapHitHoro. Ilns oroOpaxeHus
uHGopmauuH 00 apapHH NPeNIOYTHTENILHO NPUMEHATb KHAKKATOPLI KPacHOro
upera, AIA HHPopMaumMu roTOBHOCTH — Benoro, ana MHGOpMauMHu O HOpMalThb-
HOM NMpOTeKaHHH npoliecca QOPMHPOBAHHA TEIIOBOTO pPEXHMA — 3€JIEHOTO.
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