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BBogumcsa B geucmBue
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1. ObLLUE NONOXXEHNA

1.1. Hacrosimue MeTtopnuyeckue ykasaHus padpaboradsl AO “"@upma OPI'POC" o nopy-
YyeHMIO AellapTaMeHTa CTpaTervuy pa3BUTHS M HAYYHO-TeXHU4YeCKOM moAuTurku PAQO "EOJSC
Poccuu" u aBasitorcsa cobcrBeHHOCTRIO PAQO.

[lepenneyatka MeTOAMYECKMX YRA3AaHUN U IPUMEHEHUEe UX B APYTUX OTPACASX ITPOMBILUI-
AeHHOCTH Poccui, a TakyKe B CTpaHaX OAMIKHEro 3apy0esknpad AONYCKaeTCs UCKAIOYUTEABHO C
paspenieHuss CoOCTBEHHUKA.

1.2. AeHcTBYIOIIMEe HOPMaTHBHO-TEXHUYECKHe AOKYMeHThl (HTA) mo TeXHOAOTUYeCKUM
3alliuTaM He PEerrnaMeHTUPVIOT TpeOOBaHUM K BBIIIOAHEHUIO UX CXeM.

B pabote chopMyArpoBaHEl TPeOOBAaHUSA K BBIIIOAHEHUIO CXEM TEXHOAOTUYECKUX 3alUT
TEeOAO3HepreTruueckoro ob6opyaoBauuss TOC, npepaycMoTpeHHBIX [1]-{7].

1.3. MeTopnyeckye yKasaHus YYUTHIBAIOT TpeboBanusa aeucTtByrommnx HTA. I'lpu cocTas-
A€HHU HX UCIOABL30BaHEI MarepHanbl AO "HMuacturyr TenaosAekTponpoeKT' U y4YTeHEBI 3aMe-
YAHVS IIPOEKTHBIX OPraHU3alHuH.

1.4. Aanurle MeTopuuyecKyWe YKa3aHUd MOTYT OBITB MCIOAB30OBAHBI IIPOEKTHLIMH, MOH-
TAKHLIMY, HAAQACOUHLIMU ¥ APYTUMHU OPraHu3auusIMU AASL BHOBL NPOEKTUPYEMOTC U MOAEP-
HU3UPYEMOTr0 TeNAOdHepreTudeckoro obopyaosanusa TIC.

1.5. B paboTe NIpUHATEL CACAVIOIIME COKpallleHNs.

ABII — aBTomMmar OecriepeBGOMHOrO NMUTAHUS.

ABP — aBTOMaTH4YeCKOe BRAIOUEHME pe3epBa.

ACY TII — aBTOMaTH3WpPOBAHHAS CHCTEMAa YIIPABACHUS TEXHOAOTHYECKUM IIPOI[ECCOM.

bB — OAOK BBIAEGP’KEK BPEMEHH.

bPOY — OnICTpOAEHCTBYIOLIAA PEAYKLIIUMOHHO-OXAQAUTEABHAs! YCTAHOBKA.

bIIlY — OAOYHEBIM IIIUT YIIPABACHUA.

B3 — BCTpoOeHHas 3aABUIKKA.

I' — rexeparop.

[TI3 — raaBHadA Mapo3aNOpHAA 3aABUIKKA.

A — ABIMOCOC.

AB — AyTBEBOM BEHTUAATOP.

33Y — 3ananpHO-3alIUTHOE YCTPOUCTBO.

NBC — uHPOpPMAIMOHHO-BBIYHUCAUTEABHAsI CHUCTEMa.

NY — UCOIOAHUTEABHOE YCTPOMCTBO.

KA3 — KOHTPOAB A€HUCTBUSA 3aUIHT.

AM3 — TypOocTtpoureapHEil 3aBoA AO"AM3".

MIIT — MuKponpolueccopHas TEeXHUKA.

00-78



4

MIIY T3 — MUKPOIPOIeCCOPHOE YCTPOMCTBO, PeaAM3yIolee MoAcUucTeMy T13.
IIBA — noporpeBaTenb BHEICOKOT'O AGBASHUS.

II3 — neperarouaTenr BBOAA 3alIIUT.

ITT — nmeperArOYATEAb TOIIAMBA.

[I9H — nHuTaTeAbHBIM 3AEKTPOHACOC.

PAC — perucrpauysa aBapUUHLBIX CUTYAIUM (COOBLITUH].

PBI1 — pereHepaTHBHBEIN BO3AYVXOIIOAOTPEBATEAR.

POb — peae ocTraHoBa OAOKaA.

CH — co6CTBeHHEBIE HYXADI.

CK — CTOIOpHEIY KAAIaH.

TAN — TemnnoBast aBTOMaTUKA U U3MEPEeHH.

T3 — TexHoAoOrnyeckas 3aluluTa.

TIC — TenaoBast 3AeKTPOCTaHIIHA.

YKT3 — yCTPOMCTBO KOMIOAEKTHOE TEXHOAOTUUYECKUX 3allUT.
YKIC — yHUPHIIMPOBAHHLIM KOMIAEKC TeXHHYECKUX CPEACTB.
YCO — yCTpPOUCTBO CBS3U C OOBEKTOM.

2. HASHAYEHUE N XAPAKTEPUCTUAKA T3

2.1. TexpoAormdeckue 3aliuTHI ABASIOTCS COCTAaBHOM 4YacCThIO, noacucremon ACY TI1,
obecrneiuBamwiie 6e30nacHy0 padoTy OlepaTUBHOrO HEepPCOHaAd U TEIIAOSHEePreTUu4yeCcKoro
000PYAOBAHUSA IIyTEM 3KCTPEHHOI'O aBTOMATHUYECKOIrO IepPeBOAd 3alliuiiaeMoro o0opyAoOBa-
HUsi B De30macHoOe COCTOSAHME B CAy4Ydae BO3HUKHOBEHHS ABAPUMHOM HMAU IIPEAIBAPUHMHOU
CUTyaluH.

2.2. KaXABIM TEIIAO3HEepreTuYeCKumr OOLeKT nMeeT CBOU HAabOOp TEXHOAOTHYECKUX 3alluT
(HanpuMmep, 3alUTHI KOTAQ, TYPOUHEI), IpYyIllla TeIAO3IHEPreTHYeCKuX OoOhLeKTOB, CBSA3aHHAsA
Oo0IIer TeXHOAOTHEH TIPOU3BOACTBa, uMeeT obmue T3 (3a1uTel OAOKA, CUCTEeMbI IBIASTIPUTO-
FOBACHUS ).

Habop T3 TennrosHepreruyeckoro o0bekra (rpyriabl OOBEKTOB)] OIIPEAEASIESTCS U3 YCAO-
BHS HaAEKHOTIO BBIHOAHEHUS OCHOBHOM IieAu T3: obecrieyeHus paboThl OOOPYAOBaHUSA, Oe-
30IIaCHOM AAS OOCAY KMBAIOLIErO HePCOHAAd M AAS CaMOro o00OpPYAOBAHUA.

HarnpaBaeHue AeMCTBUA 3alUT OHNPEACAIeTC s OIaCHOCTHI) BO3HUKUIEH aBAPUWHOU CUTY-
aiuu: I3 MOXXKeT OTKAKYAaTh BCe OOOPYAOBAHUE VAW OTAEALHBIU arperaTrT AU OCYIIEeCTBAATH
Pa3rpy3Ky 000OpPyAOBAHHUSA Ha PAa3AMYHYIO TAyOMHY (puc. 1).

2.3. ITopcncrema T3 pelllaeT CAEAVIOIIE 3aAauu:

BBISIBAGHUE IPU3HAKA AIOO0U M3 NPEAYCMOTPEHHBIX HPOEKTOM aBaPUMHBIX CUTYAlUH,

(bopMHupOBaHUE YCAOBHUHM cpabaTkIBaHUA 3alUTHI [IPM BO3HUKHOBEHMHU IIPU3HAKA aBa-
PUMHOU CUTYAIIUH;

BBIIIOAHEHUE IIPOrPaMMEI AEMCTBUSA Ka’KAOU 3aLIUTHI: HAOOpa omnepaiiii, BBINOAHSIEMBIX
Ha TEMAOIHEPreTUIECKOM O0OOPYAOBAHUU IPYU BO3HUKHOBEHHUU Ka’KAOU M3 aBapPUMHBIX CUTY-
aluy ¥ obecrieyuBaroUIMX 0e30IIaCHOCTE OOCAYKHUBAIOIIETIO IIePCOHaAa ¥ O0OPYAOBAHHA.

2.4, AAsi BEITIOAHCHHA NEePEUMCACHHBIX 34784 Ka’KAAA 3alIUTa AOAKHA HMETh:

UMIIYABCHVIO YaCThk — AQTYUK HAM HECKOALKO AQTYMKOB AASI BHIABACHHUS IIPU3HAKA CUTY-
alluH, B KOTOPOMH 3aUIUTa AOAKHA CpabaThiBaTh;

AOTHUYECKYIO 4aCTh, rAe 00pabaThiBatOTCA 10 3aAAHHOMY aArOPUTMY CUTHAALIL, CPOPMUPO-
BAaHHbBIE B UMIIYABCHOM YaCTH, U POPMUPYETCs YCAOBUE CpabaThlBaHUs;

CUTHAABHYIO YAaCTh, TAe POpMUPYETCAa CUTHAA O cpabaThbiBaHUU AaHHOM 13;



HATPAB/TEHVE
NEACTBUR
SALLNT

OCTAHOB OCHOBHOIO

OBOPYBOBAHNA
(SHEPT OBJIOKA)

CHWXEHWE HATPY3KH
A0 COBCTBEHHbIX

HYX WK XX

CHWKEHWE HAIPY3KW
BAOKA [10 30%

' CHWXEHWE HAIPY3KM

BIOKA J0 50%

3ALLMTH OTAENBHbIX
ATPETATOB
(TOKANIBHBIE)

SALLATH NO NEPBOMY

NPERENY USMEHEHUA
NAPAMETPA (TOKAJIBHBIE)

Puc. 1. Knaccudpuxauua 3alymr no HanpaBneHuIo ReUCTBUR

VCIOAHUTEABHYHO YaCTh, Yallie BCero o0LyIO AAS HeCKOALKUX T3, B KOTOPOU QOpMUpyeT-
csl rIporpamMma AerictBusa T3 (OAHOM MAUM HECKOABKMX)} U CHUTHAA O TOM, YTO BBINOAHAETCH
AQHHAA nporpamMmma. AeuctBue T3 3aKAOUAeTCA B (POPMUPOBAHUU AMCKDPETHBIX KOMaHA Ha
U3MeHeHHe COCTOAHHUA WY, KOTOPBIMH SABASIOTCS 3allOpHAas apMarypa, BLIKAIOUYATEAH JAEKT-
POABUTAaTEAEH U T.A.

2.5. OCHOBHBIM YCAOBHEM CpPabaThIBaAHUA AFOOOM 3alllUTEI ABASETCS NOSBACHHE NPU3HAKa
dBaAPUUHON CHUTYAIUU. AMOO HM3MEHEeHMHe COCTOSAHMS OAHOI'O MAM HECKOABLKHX MEXaHM3MOB
(“OTrAIOUeHUuEe "), AMOO UBMEeHEeHHEe AO OIIPEAEeACHHOT0 3HaueHUs IapaMerpa MAM COOTHOIIIe-
Hus napaMeTpoB ('IloBeimienue’”, “IloHnxenue"”).

2.6. IIpM3HaK BO3ZHUKHOBEHUA daBAPUHWHOW CUTYALUM MOXXET OBITh 3a(DMKCHYPOBAH OAHUM
MAU HECKOABKMMM YCTPOMCTBAMU KOHTPOAA (AaTUMKaAMH). AaTuvMkoM T3 MoxkeT ObITh AHMOO
AATUHUK AVCKPETHOrO CUTrHana, AMOO AaTYHMK aHAAOTOBOrO CMTHAaAd B KOMIIAEKTE C aHAAOTO-
AUCKPETHBIM IIpeoOpa3oBaTeAeM.

KOAM4EeCTBO pe3epBUPYIOIUX APYVT APYra AQTYUKOB M CXE€MAa pe3epBUPOBAHUS OIIPEALAS-
I0TCA TpeOyeMOM HAACKHOCTBIO CXeMbl 13 U HAaAEKHOCTBHIO UCIIOAL3YEMEBIX AQTUHUKOB (BEpO-
SSTHOCTBIO UX HecpabaTbIBaHUS UAU AOKHOTIO cpad®arsiBaHUs). [IpUMEHAIOTCS CXeMEBI: C OA-
HUM AQTYMKOM, "OAMH U3 ABYX", "ABa U3 ABYX" U "ABa u3 Tpex". Ha puc. 2 pAaHbl BapHUaHTEL
dopMHUpOBaHUS NIPU3HAKA ABAPUVHOVW CUTyalluM NPU NPpUMEHEeHUU AQTYMKOB AUCKPETHOIO
CHUTHaAA4.

OOBI4HO AA T3 BREIAGASIIOTCHA CHenMaAbHEIe AATUYMKHU. [Ipm BRIToOAHeHUM T3 Ha MHKPO-
[IPOIIECCOPHOM TeXHUKEe CHUTrHaA AaTUUKOB T3, 0OpaboTaHHBIM B paMKaxX IIOACUCTEMEBI 13,
MOXEeT OBITE IIepepaH B APYTrde IMOACHUCTEMEL.

2.7. 3aIMUTHL, ACUCTBYIONIYE [IPU NOHUXEeHNY KOHTPOAMPYEMOrQ IapaMeTpd, OliepaTUBHO
BEIBOAATCS Ha OCTAHOBAEHHOM OOOPYAOBAHUH, YTOOB!I He IIPENsITCTBOBATEL IIYCKY 3alllUIllae-
MOTI'O OOOPYAOBaHHSA. AAS OOABIIMHCTBA TAKHUX 3aIJMT AOTHYECKY UAHM II0 KOMAHAE olieparopa
(bopMUpYeTCS AOIIOAHUTEABHOE YCAOBHE UX cpabaTHIBaHUs: “3alura BBepAeHa B padboTy'.
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BBOA-BBIBOA MHUHMMAABHBIX 3aIIUT OCYILIECTBASETCHA AMOO crieliaAbHBIMU [13 ITpU AOCTH-
JKeHUH ONPEAEACHHBIX 3TaIllOB IYCKa, AMOO yCTPOMCTBAMY aBTOMAaTHMYeCKOro BBopa T3. Ha
pUC. 2 ITOKa3aH aATOPUTM TAaKOI'0 YCTPOMCTBA.

[Tpy HaAMYMH OAMHAKOBBIX YCAOBHM BBOAA M BHIBOAA AAS HECKOALKMX T3 AASI HUX MOJKET
OBITL OPraHU30BaHO OAHO 00Ilee YCTPOMCTBO BBOAG.

3AaNIUTHI, He UMeIoIe PeXKMMHOI'O BBOAE, BBOAATCA B palOTyY IpH NOAdUYE HAUPAKEHUS
[IUTaHUA B cxeMy T3 ¥ Ha AaT4uRM T3.

2.8. AeVCTBHE 3alIUThHl 3aKAI04AeTCSA B QOPMUPOBAaHUM AMCKPETHEIX KOMAaHA Ha M3MeHe-
HYE€ COCTOSIHHS KOMMYTAI[MOHHOM allllapaTypPhl 3AEKTPOABUTATEAEN COOCTBEHHEIX HYXA, 3a-
IIOPHOH U peryaupyionier apmatypbl. COBOKYIIHOCTL 3TUX KOMaHA U BASIETCS IIPOrpaMMOH
ACHUCTBHUS A3HHOM 3aIIUTHI. BO3MOJXHO, 4TO OAHA H Ta Xe [OIPOorpaMMa BBIITOAHAETCS [IPH
cpabaTEIBAHUY HECKOABKUX 3allluT.

Ae¥cTBHE NTPOrpaMMEl OPraHU30BaHO TaKUM 00pa3oM, 4TO BMENIATEABCTBO B HETO oIllepa-
THBHOT'O IIEPCOHAAA HEeBO3MOJKHO.

Ha puc. 3 mokasaH aATOPUTM IIPOTpaMMEL AeMCTBuA T13.

BAIBI
KOMAHZ, SALLIUT

1

IJTENBHOCTb HE
MEHEE SAIAHHOI O
| BPEMEHW

) [VITENBHOCTb 10

BbIMOSIHEHUS
SAAHHOM KOMAHZbI

OTKNIOYEHUE OBOPY-
AOBAHUA, 3AKPLITHE
APMATYPD!

MMIYTILCHAS

Puc. 3. Knaccuduxauuws 3almT no BUAY KOMaK/bi

2.9. CpabareiBaHue T3 CONMPOBOXRAQETCS CAEAVIOIEN CUTHAAU3ALVEN:

IIOSIBA€HMEM aBapPUMHOIO 3BYKOBOI'O CHUrHard (CHpEHEl);

HMHAUKanen Ha3paHus cpaborasimen T3 (Ha TaOAO MAM HA 3KpaHe AUCIAes);

MHAWKAIIMEeH Ha3BaHusl BHIIIOAHAEMOMN IIPOrpaMME]I (Ha TaOAO MAM Ha 3KpPaHe AMCIIAes) —
HeOOXOAUMOCTh YTOYHSETCA IPU MPOEKTHPOBAHUH,;

cpabaTbIBAHUEM CHUTHAABHOI'O PeAe, BXOAAMIero B coctas T3, BO3BPAT KOTOPOTO B MCXOA-
HOE COCTOSHHE MOXeT OBITh OCYILECTBACH AMINb CIIEUAABHOM KOMAHAOU AEKYPHOIro lexa
ACY TTI; 3apadva 3TOro yCTPOMCTBA — KOHTPOAEL NEPBONPHUYUHEI BEIMOAHEHUSI AGHHOU IIPO-
rpamMMmbl. ECAM AaHHasi mIporpaMMa BBIIIOAHSIETCA NpPpu cpabaTeiBAHMM TOABKO OAHOH T3 MAU
eCAM cpabaTriBaHue T3 perucrpupyercsa ¢ 60ABIION paspeniarllier cCioCOOHOCTRIO (HalpH-
mMep, Ha MIIT), yCTPOHUCTBO CHUIrHAAM3AlUU NTEePBOIIPUYUHEL MOJXKET He BEIIIOAHATHCH.
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3. KNTACCUOUKALINA T3

3.1. Ha puc. 1 —4 nokasana raaccupuranus T3 MO CAEAYIOUIUM IIPU3HAKAM:
— 110 HAIIPaBACHUIO ASHCTBUI;
— II0 TeXHUYECKHM CPEACTBaM,;
— TO CTPYKType:
KOAMYECTBY AQTUYHUKOB,;
HaAAWYHIO BEIACPXKH BPEMEHH;
HAAUYHIO PEKUMHOIO BBOAQ;
— II0 BUAY KOMAaHA.

TEXHUHECKVE
BTOPUYHBIE PUEO
CPEICTBASAUNT | s Pbl C CUTHATIBHbIM CTAHLAPTHAS
' YCTPOVCTBOM PE/EWHAR

MOMETPbI COMPO-
| TUBJIEHUSA

AITAPATYPA

HOPMUPYIOLLIUE
NPEOBPASOBATENN
MAHOMETPbL,AJUPMA
HOM ETPbl C TOKO-

KOMITEKTHBIE

AHAJIOT O-AUCKPET - — YCTPOMCTBA
HbIE [TPEOBPA30- AT
| NEPBMYHBIE NPYBO | |_BATE/A
Pbl C KOHTAKTHLIM
BbIXOAOM
MWUKPOMPOLEC-
BJIOK-KOHTAKTb
MEXAHU3MOB COE COPHASA TEXHUKA
CTBEHHbBIX H

Puc. 4. Knaccnduxkauma 3auiur no TeXxHMYeckum cpeficTeam

3.2. B TexHUYECKUX YCAOBUSIX Ha BBIMOAHEHHE T3, ABASIOUIMXCSA 3aAaHUEM Ha [IPOEeKTH-
poBaHuHe cxeM T3, AASl Ka’KAOM 3alllMThl YKa3bIBAIOTCSA. KOHTPOAUDYEMEIW IapaMeTp WAU
CUTyalMf, KOAMYEeCTBO AGTUYMKOB U CXeMa UX BKAIOYEHWs, HaAWYMe U NPHOAM3UTEABHOE 3Ha-
YeHHUEe BLIACP)KKY BPeMEeHH, HAaAMUNWEe U YCAOBUA PEKMMHOIO BBOAA M BBIBOAQ, HAlIpABACHUE
ACHUCTBUA.

AASL KaKAOU IPOTrpaMMBbl AEHICTBUS VKa3bIBAIOTCS: UCIIOAHHUTEABHEIE YCTPOUCTBA, Ha KO-
TOPBIE€ MOAQIOTCS KOMAHABI, BUA KOMAHARI ('OTKPEITE , "3aKphITh' ¥ T.A.) H €ee TUI (UMOYAL-
CHasl, IOCTOAHHAA U T.A.).

B TexHuIeCK1xX YCAOBUAX YKA3EIBAIOTCA TAKXKE KAIOYH U IIEePeKAIOYATeAN, NCIIOAbB3yEMBIe
B cxemax T3.

Bonpochl O npeACTaBAGHUYM UHPOPMAIUK U PErucTpauuy Aast 13 pemnaroTcss B paMKax
obmiero npoekra ACY TII.
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4. ObUWME TPEBOBAHUA K CXEMAM T3,
OTKIMOYAKLLNX OBOPYHNOBAHWE

4.1. QopmuposaHue npusHaka aBapmumHoOun cMtyauum

4.1.1. I lepeyeHb aBaAPUMHBIX CUTYALIUM, IPU3HAK KA)KAOU M3 HUX U KOANYECTBO AATYUKOB,
KOHTPOAUPYIONINX Ka’KABIA MNPU3HAK, YKA3LIBAIOTCA B TEXHUYECKUX YCAOBHAX HA BHIIIOAHE-
HUE 3alluT.

4.1.2. Ha puc. 5 AaHbl @ATOPUTMBI POPMUPOBaHUA [IPU3HAKa BO3ZHUKHOBEHYS aBapUNHOU
CUTYAI[MH C IIOMOIIBIO PAa3HOIO KOAMYECTBA AQTYUKOB AUCKPETHOTIQ CUIHAaAd: OAHOI'O, ABVX U
TPeX.

[Ipn BeimoAHeHUM T3 C CAHUM AATYMKOM (aAropuTM Ne 1) ero KOHTakT AMO0O Henocpea-
CTBEHHO HCIIOAB3YETCS B CXeMe, AUDO IIOAQeTCs Ha YCTPOUCTBO TaALBAHUYECKOI'Q pa3jene-
HUS (Halpumep, [IPOMEKYTOYHOe peAe), KOTOpoe, KPpoMe pa3jpeAeHus], AdeT BO3MOXHOCTE
YBEAHMYUTH KOAUYECTBO IPHMEMHUKOB CUTHAAA OT AaTUYUKAE, €CAY 3TO HeoOXOAMMO.

I1lpn BLinmoAHeHUU T3 C AByMS AaTUMKaMU 110 cxeme “OAMH u3 ABYX' (aAaroputrm No 2)
KOHTAKThI AGTYMKOB AUDO HEIOCPEACTBEHHO UCIIOABL3VIOTCA B CXeMe, OOBeAHHSIACH IyTEeM
MOHTaXHOro "HMAM", Anb0 moparoTcsi Ha YCTPOMCTBO T'aAbBAHUYECKOI'O PA3AEACHUs], €CAM
eCTb HeOOXOAMMOCTL YBEAUYHNTH KOAMYECTBO IPUEMHUKOB CUTHAAA OT AQTYUKOB,.

[Ipu BEImOAHEeHUMM T3 C ABYMsSI AQTYHKAMM [0 CcXeMe “ABa U3 ABYX' (aAroputMm Ne 3)
KOHTAKTEl AQTYMKOB BBOASITCSA TOABKO Uepe3 YCTPOUCTBO I'AABBAHUYECKOT'O Pa3AEeAeHMs, TakK
KaK AASI AAHHOUM CXeMBI HeOOXOAMMO CUTHAAU3IUPOBATHL CPadaThIBaHKEe KAa’KAOr0 AATYUKA.

[Tpu BuITOAHEeHUU T3 ¢ TpeMsa AaTYUKAMU (aATOPUTM Ne 4) KOHTAKTHI AGTYUKOB BBOASTCH
TOABKO 4Yepe3 YCTPOMCTBO IaAbBAHHUYECKOIr0 Pa3jpAeneHUsd, TaK KaK AAS AAGHHOH CXeMEl HeOO0-
XOAMMO AB&RKABI MCIIOAB30BaTh MHPOPMALIUIO O CpadaThIBAHUHM 10 KparvHeu Mepe ABYX AaT-
YUKOB.

4.1.3. AAUTEABHOCTE CUI'HAaAd O HAAUYUY IIPU3HEKa aBAPUMHOU CUTYAUU AOAKHAE NPEBEI-
[IIaTE BpeMs, HeOOXOAUMOe AAs 3aIlyCKa HpOorpaMMbl A€UCTBUS 3allUT, NOITOMY B CXeMaX,
BLIIIOAHEHHEIX Ha pPeAe, NOgBACHUEe KPATKOBPEMEHHbBIX CUIHAAOB 3alIOMHHAETCS A0 INOCTYI-
AeHVsT “HGQOPMALMU O 3allyCKe IporpaMMbl AeMCTBUS. Hanpumep, UMIIYABCHasA WHPOPMa-
IUsi 00 OTKAIOYEHUHU reHepaTopa BCAGACTBUE BHYTPEHHUX IIOBPEXKACHUU 3aIIOMHHAECTCA AO
3allyCKa IIpOrpaMMEI OCTaHOBa OAOKA: cpabaThkiBaHUs peae OoCTaHoBa OAOKa — PODb.

4.1.4, Ilpu BrinmoaHeHEnH T3 Ha CpeACTBAaX MUKPOIIPOLECCOPHON TEXHUKU ITOSIBASETCS BO3-
MOJKHOCTh AUMAQrHOCTHKM HCIPABHOCTH I[IapaMeTPUHeCKHUX AATYUKOB IIYTEeM CpaBHEHUA HUX
CUTHAAOB C I'PAHUYHEIMU 3Ha4YeHMSMM AAHHOI'O IapaMeTpa WAM CPaBHEHUS MeXXAYy CoOou
CUI'HAAOB HECKOABKHX AATUMKOB OAHOIO IlapaMeTpa AC CPaBHEHUs UX C YCTAaBKOMW CpadaThI-
BaHWA 3aIIUTEL [1pHU 3TOM 3HAYUTEABRHO MOBHILIAETCA HAAGKHOCTE T3 3a cyeT 60aee paHHero
(AO AOCTHMIKEHMS YCTaBKM) BHISBACHUS HEMCIPABHOCTYU AATYHKA.

[Ip1 BEIXOAEe CHUTHAAd AATUUKAE 3a 'PaHVYHEIE 3HAYEHUS AATUMK HEMEAAEHHO OTKAKOYAeT-
CsI C CUTHAaAM3alMiey ero HeUCHOPaBHOCTH Y, €CAHM 3TO HPHUHSTO B [IPOEKTe, U3MEeHEeHHeM CTPYK-
TYpPbI, GOPMUPYIOUIEN IPU3HAK aBaPUNHOW CUTyaUN: BMECTO CXeMBbI C ABYMS AGTUMKAMU —
cXeMa C OAHWM, BMECTO CXeMEI C TPeMA AQTYUMKAMHU — CXeMa C AByYMs AATUHMKAMU.

Ha puc. 6 moxa3aH BapMaHT aAropuTMa oOpabOTKU CUTHAAOB TPEX AATYHKOB OAHOTO IIa-
paMmeTpa. [Ip¥ oOHapy>KeHUU HEeUCIIPAaBHOCTU OAHOI'O U3 AQTYUKOB IIPU CPABHEHHH UX CUT-
HAAOB MEJXAY COOOM CUTHAA HEMCIIPABHOT'O AGTUMKA UCKAIOYAEeTCS U3 00paboTKY U rapaMeTrp
IPOAOAJKAET KOHTDOAUPOBATHCA ABYMA AATYUKAMU,

00-78
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NOTUKA HAMMEHOBAHUE

AvcKpeTHbliz gaTumk
Cxema ¢ ogHmm garymkom (anropurm Net)

JncxperHbiit garumk Net
AucKPeTHbLIA AaTumk Ne2

o

Cxema “onuH 3 AByX” (anroputm Ne2)

JAnckpeTHbil garink Nel
Buckpethbiiz fartumk Ne2

N

|77  Cxema"agawu3 nsyx*(anropurm Ne3)

Cpaboran oanH u3 asyx npubopos T3
JicxperHbi gatyuk Net
OvckperHbivt garumk Ne2
HuckperHbid aarumk Ne3

Cxema “Asa u3 tpex”{anropurm Nod)

8 e | oL
= =L
1..2¢ 1...2¢

»  HeucnpaBHOCTL aaryuka Ne3

> HeucnpaBHOCTL agrymka No?

1..2¢
> HemucnpaBHOCTL faryuka Net

B anropumm
puc. 7

CUrHana3aumu

B anroputm
pUC. 7

Puc. 5. Anroputm GOpMHMPOBaHUS NPU3HAKA BOZHUKHOBEHUS aBAPUIAHON CUTYALUN

OT AAaTYMKOB AUCKPETHOIO CMrHana
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NOFUKA F1i HAMMEHOBARME | AIPEC
Curnan aHanorosoro fiaruuka Net |
A<Fi<B | | IF1|<V :
|
Ob6paborka F1 ao {F1} |
_ Ycnosvie O CM. npuMevatne 1 :
¥
|
- {F2) 06pabotaHbii curHan parymka NeZ } A3 cxeM ang
(F1) {F2) ) | BETIMKGE
- {F3} OOpabotantbiii Cirnan garumka Ned 1 Not n 2
_ o {F3} |
R |
we] ey JHemcnpasHOCTL AaTyika Nel | B cxemy
| cnmanm-
| 3aum
_ I
' |
F-Fl>gl{IIF-F>g | |IF-F3|>¢ |
y  Harumka Ned | Bcxemy
F > [larumka Ne2 | Etmg“ﬂ;
= D C 7 Tapamerp } CUCTEMI
(F-C) <0
> ABapuitHoe NoHWXEeHue napaMerpa | B anropum
(F D) >0 ] pUC
> ABapwiHOe NOBLILIEHWE NapaMeTpa !
(F — E) <0 |
> Ycrasku nokanoHbix T3, aBToMaTi- |

4ECKOro BBOAA Y T.4.
Puc. 6. Anroputm 06paGoTxm aranorosbix CUrHano8 AaTYUKOB OAHOr0 Napamerpa

[Tpumeyanus: 1. AnropuT™ KOHTDPOS AOCTOBEPHOCTU MOKA3aHWiM JaTYMKOB BbiDUpaeTCst MHAUBUAYaNLHO
N9 pasHbix T3. INeMeHT & 306Cb IKBUBANEHTEH A0NYCKOBOMY KOHTDOMIO aHanoroBoro curHana no
3HAYEHUIO ¥ CKOPOCTY M3MEHEHUS;

2. YcnosHbie 0003HaYeHUs:
A, B — nonyCtuMbie MakCvManbHoe 1 MHManbHOe 3Ha4eHA KOHTPOIMPYEMOro NapaMeTpa;
V — nonycTman CKOpPOCTb UBMEHEHWS NapameTpa,;
g — BONYCTMMOE PACcCOrAacoBaHNe MeXIy CUrHaNOM NATYMKS U CPEAHUM 3HAYEHWEM NapameTpa;
Z— TIOPOroBbilA SNeMeHT C 30HOM BO3BpaTa;
C, D, E ~ ycrasku cpabarbisatus T3 v 6nokvuposok

[Ipn HaAMYMHU TOABKO ABYX AGTYMKOB OAHOIO IIapaMeTpa CpaBHEHHE MX CHTHAAOB MEXAY

cob0M He ITO3BOASIET OIPEAEAMTH OTKAa3aBIINM AQTYUK, €CAH OTCYTCTBYET AOTIOAHUTEALHAs! MH-
dbopmanusi. B 3TOM CAy4ae OAQeTCs aBapPUHHEIM CUIRAA 0e3 peCcTPYKTYPHU3Alui CUCTEME.

B 3aBUCHMOCTH OT IIOCTPOEHHUSA CHCTEMEl C YCTaBKOM MOJKET CPaBHUBATHLCH CHUIHAA KasK-

AOTO AATYHKA MAM OAVH OOIUMH CUTrHAaA, IIOAYYEHHBIM IIOCA€ CPaBHEHUA ME’XAY co0ou u
06palOTKY CUIHAAOB BCEX AATUHMKOB A@HHOTO IIapaMeTpa, y4acTBYIOIIUX B cxeMmax 1.3.

00-78
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4.2. OpraHn3aums BblaepXXKu BpemeHn Ha cpabartbiBanve T3

4.2.1. B TeXHMYECKHUX YCAOBHUSX Ha BBLIIIOAHEHHE TEXHOAOTrMYECKHUX 3alIUT YKa3blBA€TCH
BHIAEPKKa BpEeMeHH Ha cpabaThIBaHUe HEeKOTODHIX W3 HHMX (puc. 7).

NOTKA HAVMEHOBAHME : ALIPEC
[TpU3HAK BO3HUKHOBEHUS | 13 cUCTEMDE
aBaPUINHON CUTYaLIMMA | 0bpaboTkm
0..180c¢ BbiIepXKa BPEMEHU | cuma;as
puc. 5,
!I MpU3HAK aBTOMATHYECKOID BBOAA : Anropsum
puC.
l,
_ T3 MMEET 2BTOMATUECKHiA BBOJ |
— “Norvueckan 1™ |
l
|
& |
> T3 cpaborana | Bcvcremy
CUrHANK3ALMM,
| pEruCTpaLmu
T3 He BbiBEieHa PEMOHTHBIM BbIBOIOM : Knasuatypa
|
_ g 1 > [TONOXEHWE PEMOHTHOO BLBO/A | B cucremy
| s
l
> T3 cpaborana | g"n?l)g“m

Puc. 7. Anroputm GopMHPOBaHUS YCROBUIH cpabatbiBatua T3

EcAu BHIAEPKKA BPeMEHHM XapaKTepH3yeT CIOCOOHOCTE 000OPYyAOBaHMs II€PEHOCHTh Ha-
AMUMe MIPU3HaKa aBaPUMHON CUTyald MAU HEOOXOAHMMA AAsT OTCTPOHMKH OT HEOAHOBpPEMEH-
HOr0 OTKAIOUEeHUS OAHOMMEHHEBIX MeXaHH3MOB, OHA YKa3biBaeTcCs TOYHO.

EcAu BHIAEPIKKA BpeMEeHM BEI3BaHa HEOOXOAMMOCTBIO OTCTPOUKH OT ABP, yueTOM BpeMe-
HHM pa3BoOpOTa MEXaHW3Ma WMAM BPEeMEHH TPAHCHOPTHOIO 3aNa3AbIBAHHKSA, OHA YKA3bIBA€TCH
OPHMEHTHUPOBOYHO {HampuMep, "A0 9 €") ¥ YTOUHAETCA IPU HAAJAKE.

4.2.2. BLIAePIKKA BPEMeHH peaAn3yeTcs AuOO C MOMOMIBIO peAe BpeMeHH, AH0O C IOMO-
1b10 6A0Ka BHIAePKKY BpeMeHn BB B YKT3, anbo mporpammubiM nytem — Ha MIIT.

4.2.3. OTcueT BHIAGDKKH BpPeMeHHM HAYMHAETCs MOCAe IOSIBACHHS NPHU3HAKa aBapUHHOU
CUTYyalldy TP HAAMYMHU YCAOBHM PEXHMMHOTO BBOAa 13.

4.3. OpraHmsauumsa pexumHoro ssoga 13

4.3.1. B TexHHUYECKHUX YCAOBUSAX Ha BBHITIOAHEHHME 3allIAT, UMEIOLHNX PEKUMHBIM BBOA, YKA3bIBa-
eTcst AMOO Ipymila OAHOBPEMEHHO BBOAMMBIX 3allUT, K KOTOPOH OTHOCHTCSI AQHHAs 3alluTa (IIpu
PYYHOM BBOAE), AMOO TEXHOAOTHYECKHE YCAOBHS aBTOMATH4YeCKOro BBOAQ M BBEIBOAG aron T3.
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4.3.2. Py4HOU BBOA TPYIOEL 3AIIUT OCYIECTBAACTCS OIIEPaTOPOM C IIOMOIILIO CIEUAABHOI'O
[13, OTAGABHOTO AASL KQUKACH Ipynnel. [lepekArodaTeAb BBOAA 3AIUT UMeeT TPU (PUKCHUPOBAH-
HBIX IIOAQJKEHMS, HA3HAYAEMEBIX B CACAYIOIIEM Mnopsake: "OtkaroueHo", “Curdan’”, "BraroyeHo".

[1pu noroReHuHU neperArodaTeAd “OTKAOUYEHO" OTKAIOYEHEI el AeUCTBUSA U CHUTIHaAU-
3allUM BceX 13 AaHHOM I'DYIIIIH.

IIpu niorosrkerHuit "CurHaA” TOAKAFOUEHB! HEd CUTHAAU3AIMM BCeX 3aUIUT AGHHOM TI'PYIUIbL.
Ecau npy nepepoae 113 m3 noroskenmss "OTrAroueHO" B HoAOKeHMe "CUurHan"” nmapaMeTp UAU
[IOAO>KEHYEe MEXaHM3MOB, KOHTPOAUPYeMbIe Ar000MN 13 T3 rpyrnisl, He BOLIAM B HOPMY, I[IOAQETCS
CUTHAA O CpabaThIBaHUU COOTBETCTBYIOIIEH 3allfATh], HO IIPOrpaMMa ee ACHUCTBUS He 3allyCKaeTCsl.

I1lpu noaokesuv 113 "BrAIOYEHO" NOARKAIOUEHBlI ey CHUTHAAM3AIMU U AEMCTBUA BCeX
3aLIAT AQHHOMW T'PYIIIIHL.

IlepekArouaTenr BBOAA 3aUIUT YCTAHABAMBAIOTCH B OlepaTUBHOM KOHTYpe.

4.3.3. Ilpu aBTOMATHUYECKOM BBOAE 3alllUT BBINMOAHAETCS CIIelIUaABHOE YCTPOMCTBO BBOAQ,
AATOPUTM AEMCTBHSA KOTOPOTO IIPEACTABAEH Ha pHc. 8.

JIOTUKA HAWMEHOBAHUE ALIPEC
Ycnoeue 8sopa 13
s ::_ Ychosue Boisoga T3

£,
H

b FIpU3Hax aBTOMaTUHECKOrD BBOAA T3 B anropwtm puc. 7

?  "“T3 BBepeHa” | B cucTembi curianm-

| 3alivK, DETMCTPALIMK
BRI e BT ,

Puc. 8. Anroputm GOpMUMpPOBaHNS NPU3HaKa aBTOMaTMyecxoro esopa 13

3aliUTa aBTOMATHYECKN BBOAUTCS B PaboTy (paspeluaeTcs CUrHaAM3alUsa ee cpadaThiBa-
HUA U 3alIyCK ee MpOorpaMMbl AeUCTBUA] [IPH INOABACHHU HPHU3HAKA BBOAA (0e3 mpeaBapu-
TEALHOTO KOHTPOAsA CcpabaThiBaHUs MMIYABCHOMW 4YaCTU 3allXATHI) ¥ OCTAeTCs BBEAEHHOH A0
[IOSIBAGHUS NIPU3HAKaA BRIBOAQ, MOCAE 4Yero 3aliiuTa aBTOMAaTHUUYeCKU BBLIBOAUTCH.

[Ipu3Haky BEIBOAQ OTAAETCS IPHOPUTET Ilepep NPU3HAKOM BBOAQ: IIPU HAAMYUY [PU3HA-
Ka BBOAA M IOSSBAGHUU NPU3HAKA BEIBOAQ T3 BEIBOAUTCSA U3 pabOTHI, IPYU HAAMYHH IIPU3HAKA
BBIBOAA U ITIOSABAEHUU IIPH3HAKa BBOAA 1.3 He BBOAMTCHI.

EcAn HeCROABKO T3 uMeeT OAMHAKOBEIE YCAOBUS aBTOMATUUYECKOI'O BROAA M BLIBOAQ, AAA
HHUX AOIYCKAeTCs OpPraHu3alus OAHOro o0Iuero yCTpouCTBa aBTOMATUYECKOro BBoAa. [lpm
BBITOAHEHUM cXeMbl Ha YK'T3 Takas opraHusalyus aBTOMaAaTHYECKOr'0 BBOAA CO3AAET HEYAO0D-
CTBa NIpH onpoboBaHMM T3 HA OCTAHOBAEHHOM OOOPYAOBAHMU U HE NPUMEHAETCH.

B onepaTuBHOM KOHTYpe OCYLIECTBASIETCS CUTHAAM3AIUsl — COCTOSTHHUS YCTPOUCTBA aB-
TOMAaTHYECKOI'O BBOAA, BKAIOYEHHOT'O MAM OTKAIOYEHHOI'O B 3aBUCHUMOCTH OT o0Hier KOHIIeH-
IUY BBINOAHEHHS CUIHAAU3ALIUMA.

00-78
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4.4. OpraHu3sauna peMoHTHOro ebisofa T3

4.4.1. Ha3HaueHwe PEeMOHTHOTIO BLIBOAA — HeOIIepaTHBHOE OTKAKOUEHHEe AeHMCTBUuA T3 C
COXpaHeHHeM CUrHaAu3aluu ee cpabarbiBaHus (CM. puc. 7).

4.4.2. B KayeCTBe YCTPOUCTB PEMOHTHOT'O BEIBOAA MCIIOAB3YIOTCS KOHTAKTHBIE HAaKAAAKH,
TyMOAepEl. [Ipy BEINOAHEHUM TEXHOAOTMYECKHUX 3alllMT Ha CPEACTBAX MUKPONPOIIeCCOPHOU
TeXHUKW PEMOHTHBIM BBIBOA OPraHU3yeTCs NIPOTPAMMHBIM ITYyTEM U €ro COCTOSHUE MOXKEeT
OBITH IBMEHEHO TOABKO C MH)XeHepHOHW craHpuu LIACY TTI.

4.4.3. CoCcTOosiHME YCTPOMCTBA PEMOHTHOTIO BBEIBOAA KOHTPOAUPYETCH AAS MCIIOAB30OBAHMS
B 3apaue PAC. MugopMalus 0 COCTOSTHUM YCTPOMCTB PEMOHTHOI'O BEIBOAA IIPHU BEIIIOAHEHUN
ux Ha MIITT perucrpupyercsa ¢ ykazaHdeM BpPeMEHH ero U3MeHEHUs U IO 3alpoCy MOXKeT
OBITH BEIBEACHA B ONEPATUBHBLIM KOHTYD.

4.5. DopmuposaHue nporpammbl gencremsa T3

4.5.1. I'Iporpamma aeuctBus T3 MOXeT OLITh OOHIEeH AAA HECKOABKUX T3 MAM MHAUBUAY-
AABHOM.

4.5.2.K nnporpaMmme Ae¢HUCTBUs 13 NPEABSIBASIOTCSA CAEAyIolle TPpeOOBaHUS:

(POpPMUPOBATE KOMAHABL! 13 HAa COOTBETCTBYIOIIUE HCIIOAHUTEABHbIE YCTPOMCTBA;

o0ecrieyuBaTh IPOAOAKUTEABHOCTE ACMCTBYSA KOMAHA AO TeX NOP, MOKa COXPaHAeTCH IIPU-
YHHA 3allyCKa NPOTrpaMMBbl U IIOKAa He BEIIIOAHEHAa CaMas IIPOAOAJKUTEALHAs ollepallus AaH-
HOHW IIPOTpPaMMEI;

MCKAKUYHATE BO3MOJKHOCTE BMEIUATEABCTBA OIIE€PATUBHOIO II€PCOHAAd B paboOTy ONporpam-
Mbl AO OKOHUY3HUS ee ACUCTBUS,

OCTAaHABAWBATLCA UAU 3alpeljarte ACHICTBHE IIPU 3alyCKe IIPOorpaMMEBl 0OAee BEICOKOTIO
IIPUOPHUTETA;

OpMUPOBATE IPU HEOOXOAMMOCTHU MMIOYABCHBIE KOMAHARI 3aAaHHOU AAMTEABHOCTH.

4.5.3. KomauAbl T3 HaA UCIIOAHUTEABHEBIE YCTPOUCTBA OOA3AQIOT NPUOPUTETOM TIepep KO-
MaHpaMU Bcex Apyrux nopacucteMm ACY TIL AMCTAaHIIMOHHOIO ¥ (PYHKIIMOHAABHO-TPYIIIIOBOTO
VIIPABACHUSA, aBTOPErYyAUPOBAHUS, TEXHONOTHUYECKUX OAOKHUPOBOK.

4.5.4. B onepaTUBHOM KOHTYPE€ MOXET ObITh BBIHOAHEHA CUTHAAM3AOHs 3allyCKa IIpPo-
rpaMM, OTKAIOYAIONIUX OCHOBHOE ODOpPYAOBaHUE UAM CHUJKAIOUIUX ero Harpy3KYy.

4.5.5. Ha puc. 9 pAaH npuMep opraHu3anuu NporpaMmel pAercteud 13.

4.6. DopmupoBaHune BO3OENCTBUU NepcoHana B cxemax T3

4.6.1. B cxemax T3 nipepAycMaTpuBaeTCss BO3MOKHOCTE ONePATUBHOIO aBaPUMHOI'O OTKAIO-
YeHUsA O0OPYAOBAHUS IIyTeM AUCTAHIIMOHHOI'O OIIePaTUBHOIO 3alTyCKa COOTBETCTBYIOIIEH IIPO-
rpamMMmel. [IporpamMMa 3amycKaeTcd UMIHYABCHEIM BO3AEHUCTBHUEM OIlepaTopa Ha KAIOY UAM KHOII~
KY OCTaHOBA: AAUTEABHOCTb MMIIYABCA AOAJKHA OBITH AOCTaTOYHOM AAS 3allyCKa NPOrpaMMub.

4.6.2. Ans T3, AeUCTBYIOIIUX Ha FAYOOKYIO pPa3rpy3Ky OOOpPYAOBaHUs, IIPEAYCMATPUBAELT-
Cs CIeHaAbHBIM OIlePAaTUBHBIN IIePEKAIOYaTEADb (HAKAAAKAE), TTIO3BOASIONINY IIePEeBOAVTH ALU-
cTBYe 3TuX T3 HAa OTRAIOYEHUEe ODOpPYAOBAHUS.

4.6.3. TIlpx BO3MOXXHOCTH CKUTaHUSA Ha KOTAE HECKOABKMX BHAOB TOIIAMBA (TOOYEPEAHO
UAU COBMECTHO) BHA CXXHUIdaeMOro TONAWBA WAM COOTHOILIEHME KOAMYECTBAa TOIIAMB Pa3HOTO
BUAA IIPY COBMECTHOM CJKUTAaHUH OlIpepensaeTcsa moAoXeHueM [1T, ycranasauBaeMoro B one-
PaTHBHOM KOHTYpEe.

[lepexrarogaTeAr TOAMBA, UCIIOAB3YEMBIM B CXeMaX 1.3, UMeeT KOAMYECTBO IIOAOKEHHH,
paBHOE KOAWYECTBY BUAOB CKUIaeMOr'0 TONAMBAE, U YCTAaHABAMBAETCA B IIOAOJKEHHUE, COOT-
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NOTVIKA HAMMEHOBAHWE |  AOPEC
- ¢ Cpaborana T3, BuinonHsiolias gaHkyio | M3 anroputmos
— - - - - -] NpOrpaMMy AenCcTBMS | 3aumT (Cm. puc. 7)
Brinonxsierca nporpamma donee | W3 fipyrux riporpamm
- - e - - BbICOKOIO NPUOpUTETa |
- |
!
|
& '
' FIpM3HaK OKOH4YaHWA BbINOAHEHUA | Bribupaetca ana
o |
o DEeUCTBUA
| K MCNOMHUTENbHLIM
' ' -7 | ycrpoicraam T3
0..180¢ . BoixogHbie
=i , !
| - KOMaHIb! |
. |
Cvrian o BbINONHEHUN A3HHOM [ Bcucremy
NPOrPaMMbl CUrHaANU3auuu,
N 3anper peictsua T3 bonee Hu3koro | perncrpaumn
" rnpuopuTeTa : (B apyrue aTJ;rOpnmu
CM. PUC.

Puc. 9. Anroput™ nporpammbt geuncreus T3

BETCTBYIOIIEe IIPpeoOAaAaIoNIeMy BHAY TOIAMBAE. 11py HeOoOXOAMMOCTH PQOPMUPOBAHUS MHOOPD-
Mar¥y O COBMECTHOM CXKUTIaHUM HECKOABKMX BUAOB TONAMBA (HAIIpUMeED, AAS aBTOPEryAupOBa-
HUSI) YCTAHABAWBAETCS CIIEITMAABHEIM IIEPEKAIOYATEAL TOIIAMBA, HE YYACTBYIOUIMN B cxeMax 13.

Ha ra3oMa3yTHEIX KOTAAX [IpeoOAaAdIOIUN BUA CIKUTaeMOT'0 TOIIAMBA MOXKeT OBITh OIIpe-
AeaeH 0e3 nmomornu [T nyreM KOHTPOASA pPAaCXoAd ra3a ¥ Ma3yra (MAU [IPUBEAEHHOM pPasHOCTH
pacxoaa CBeXKerc mapa # ras’a), 9T0 AOAKHO OBITH OTPAOKEHO B TEeXHHMYECKMX YCAOBHSAX HA
BBIIOAHEHHEe 13.

4.6.4. 3anpeiraeTcss YCTRHABAUBATEL YCTPONCTBE, TO3BOASIONIVIEe OTKAIOYAThL OAHY UAU He-
CKOABKO T3, KpoMe yKa3aHHBIX B 111. 4.3 u 4.4.

4.7. OpraHunsauus gByXKaHasibHOU CXeMbl

4.7.1. Ha TypOuHax OGoasniior MOuHOCTY AM3 TypOMHHBIM 3aBOAOM NPEAYyCMOTPEHO YC-
TPOMCTBO PA3AEABHOTO ONPOOOBAHUS ABYX IMaPAAACABHO AEUCTBYIOIHMX 3A€KTPOMArHuTOR
OTKAIOUEHHS TYPOMHEI IIYyTEeM NOOYEepeAHOTO OAOKMPOBAHVS I'MAPABAUYECKHX KAaHAAOB BO3-
ACUCTBUS KA KAOTO SA€KTPOMATHUTA.

CAeACTBHEM 3TOTO SIBUAOCH BHIIIOAHEHHE cxeMbl T3, OTKAIOUAIOMIUX TYpOMHY, B ABYXKa-
HAaABHOM BapUaHTe: KasKAas 3aiura QOpMUPYETCS ABAKABI C UCIIOAL30BAHUEM PAa3HBIX AAT-
YMKOB M C BO3AEHCTBUEM Ha pa3Hbie BEIXOAHEBIE peAe 3amuT. Ha puc. 10 nipepcTaBAeH MPH-
MepP ABYXKaHaABHOTO BBIIIOAHEHHS HeKOTOPBIX T3, AeMCTBYIOIIUX Ha OCTAaHOB TYPOMHEL.
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Komanaa .
"Mensitaune anexkrpomarduta N 1

KomaHaa Ha
INEKTPOMArHAT
N 1

| OTKIIOHEHMA
TYPOUHDLI

- OceBoe CMenleHue

Komampa Ha
ANQAKTPOMATHMT

N 2

NoMuene naBneHust

MACHA Ha cMasKy

OTKMIOMeHNA
| TYpOUHEI

MoHwxkeHUue Temnepa -

Typst TApa Nepen
TYPBMHOHN

MoHumeHKKe YpPoBHA
B Aemndiepnhom HBake

Komaxpa )
| "Menbitanue anextpomariuta N 2

JraKTPOMATrHHT NCNbITAHUA
B nonowenunm ‘Vicriniranne
INEKTPOMArHMTA"

Puc. 10. AnroputMm opraHn3auun ABYXKaHanbHOWU CXeMbl 3aLUUT

91
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4,7.2. Tlpy ABYXKaHAABHOM BEIITOAHEHUM 3allIUT TYPOMHBEI KAOKALIM KaHAA BO3AEHUCTBYET
Ha "CBOH'" BSAEKTPOMArHUT BCErad, a Ha "4y>XKOH' SAEKTPOMArHuT — TOABLKO, €CAM HET PEeKH-
Ma "OnpoboBauue “cBoero” 3anekTpoMarHura’. Ha Bce OCTanbHBIE UCIIOAHUTEABHBIE YCTPOH-
cTBd 004 KaHaAd ACHUCTBYVIOT IapPasAeAbsHO. Ha puc. 23 npeACTaBACH aATOPUTM, PEaAU3YIO-
MU TporpaMMy ONpOOOBAaHUSI OAHOT'O U3 3AEKTPOMATHUTOB 3aIUTEI TYPOMHEI IIPU ABYXKa-
HAABHOM HUCIIOAHEHUHM CXeMBbl 3alluT.

4.7.3. CurHanruzanus cpalbaTbIBaHUSI KaKAOM 3aIUTHI (POPMHUPYETCSa OAHOKPATHO IIapaA-
AGALHBIM BKAIOYEHUVEeM BO3ACUCTBUU Ha CHUI'HAA OT 0O0OUX KAaHAAOB.

4.7.4, AQTYUKM U annaparypa, OTHOCAIUEeCs K Pa3HbIM KaHAAAM, Pa3MelNaroTcsa Ha pas-
HBEIX [TAaHEASX ¥ UMEIOT Pa3Hble UCTOUHMKM SAEKTPOIIUTAHUA.

5. ObLLUME TPEBOBAHNA K CXEMAM JIOKAJIbHbLIX T3

5.1. AOKAALHBLIMM MPUHATO HA3BIBATH 3aIIUTH], ACUCTBYIOIHE Ha OTKAIOYEHHE OTAEALHBIX
MEXaHHU3MOB (ABIMOCOCOB, MeAbHUI], ITH M T.A.), UAH 3auIUTH, AGHCTBHME KOTOPLIX MOXKET
IIPEAOTBPATHUTE aBapUHHOEe OTKAIOYEeHHMEe OCHOBHOI'O OOOPYyAOBaHUS.

5.2. TpeGoBaHUSA K CXeMaM AOKAABHBIX T3 B OCHOBHOM COBI3AAIOT C TPpeOOBaHUAMHU K
cxemaM T3, oTkKAOUaOmuX 06opyaoBanye. OCHOBHBIE OTAMYMS CAEAVIOILUE:

KakK IIPAaBUAO, OTCYTCTBYET HEODXOAMMOCTL B OIIPEAGAeHHU 3allMThl, CpaboTaBllIer mnmep-
BOH;

AASI HEKOTOPHBIX T3 ecTh HeOOXOAMMOCTL OOPATHOIO A@UCTBUSA IIOCAe OKOHYAHUS BBIIIOA-
HEeHUS NporpaMMel 13 U MCYe3HOBeHUs NPpHUYMHEI cpabarwiBaHuA (‘'IloBbillieHue YyPOBHA B
bapabaHe KoTAa A0 | ipepena”, "lloBuilleHMe AQBACHUS CBEJXEero rnapa 3a KOTAOM' — Aeu-
cTBHe Ha BKAoueHHe bPOY, "TToBuinieHne AaBA€HHS CBEXXEro mapa 3a KOTAOM' ~— AEUCTBUe
Ha OTKPBITHE LIPEAOXPAHUTEABHBIX KAAIIAHOB KOTAA U T.A.);

Kak [IpPaBUAO, He IMPEeAYCMaTPUBAIOTCS YCTPOUCTBa PEMOHTHOTO BBIBOAA.

5.3. Bonpoc O BEINIOAHEHWH PEMOHTHOI'O BEIBOAE@ AAS AOKAABHBIX 3aUIUT pelaeTcsd IIpu
KOHKPETHOM ITPOEKTHUPOBAHUHU. AAS 3alUT 110 NOBRIIIEHWIO AGBACHMS CBeJKero rapa 3a KOT-
AOM DPEMOHTHEIV BBIBOA HE NPEAyCMaTpPUBAETCH.

5.4. K rorkaabHBIM T3 yacTo oTHOCAT ABP MexaHM3MOB COOCTBEHHEBIX HYXA. B cxemax
ABP:

OTCYTCTBVIOT YCTPOHMCTBA PEMOHTHOI'O BLIBOAA,

OTCYTCTBYET HEOOXOAUMOCTE CHIHAAU3AMU cpabaTeiBanuA ABP, Tak Kak B OllepaTUBHOM
KOHTYpPE CUTHAAM3HUPYETCS aBapUHUHOEe OTKAIOYeHMe paboTraBmiero MexaHu3Ma W aBTOMATH-
yeCKoe BKAIOUEHHUE pe3epBHOTIO;

IIPUHATHEL MepHI 110 00eClledueHU0 OAHOKPATHOCTH BKAIOYEHHNS PE3€PBHOrIO0 MeXaHU3Ma;

YCTaHAaBAUBAETCS ONEPATHUBHLIU HEePEKAIOYATEAD, ITIOAOKEHHEe KOTOPOro XapakKTepusyer
Ha3HadeHUe UAU COCTOsiHUe MeXaHM3Mma: “Pabounin”, "PezepBHEil”, "OTRAO9eH". [IpU Ha-
AUYUH TOABKO ABYX OAHOMMEHHRIX MEXaHH3MOB BO3MOJXHA YCTAaHOBKA AU0O0O OAHOTO 0OIie-
IO IIepeKAIoYaTeAs], ANOO MHAUBUAYAABHOTO IIEPEKAIOYATEASI AAA Ka’KAOI'0 HacOoCq, IIpHU TpexX
OAHOMMEHHBIX MeXxaHui3Max M Ooaee neperkarouaTenb ABP yCcTaHaBAMBaeTCs AASL Ka’KAOTO
U3 HUX.

5.5. Ha puc. 11 pan aaroputM ABP ABYX HAaCOCOB, UMEROIIUX O0miuM nepekAroyaTeas ABP
¥ KOHTPOAL AABACHHUS B 001lleM HAIIOPHOM MArucrTpasM, Ha puc. 12 pax aaroput™m ABP AByX
HaCOCOB C UHAVBUAYAALHEIMY [I€PEKAIOYATEASIMM U KOHTPOAEM AGBACHUS A0 OOPATHOTO KAA-

aHa Ka’KAOI'0 HaCOoCa.
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6. ObLLINE TPEBOBAHUS
K CXEMAM 3ALLUUNTHBIX BITIOKUPOBOK

6.1. 3aiMUTHLIMU OAOKMPOBKAMU HAM OAOKHMPOBKAMHM B3PEIBOOE30OIIACHOCTH HA3BLIBAETCH
KOMIIAEKT 3apeTOB, HAAAraeMuIX Ha yIIpaBA€HHE ra3oBOHW M Ma3yTHOM apMaTypOM NPH Pac-
TOIMKEe KOTAA.

6.2. 3anuTHbIe OAOKHPOBKHM BBIIIOAHSIOTCSA B COOTBETCTBHU C AeHCTBYIOIIMMHU [IpaBuaa-
MM 6e301aCcHOCTH NPU COKUTaHHUKM NPHMPOAHOrO ra3a UAH IpH CKUraHUM Ma3yTta. OHU 3ampe-
IIAIOT MOA3YY TOIIAMBA K KOTAY HMAHU K IOPeAKaM, €CAM He BLINOAHEHBI 3aAaHHBIE YCAOBHA,
CHHMJKAIOIIIMEe BEPOSTHOCTh BOSHMKHOBEHHMSI B3PBLIBOOIIACHOU CUTYAIIHH.

6.3. CxeMHBl 3aUIUTHRIX OAOKHPOBOK BBIITOAHSIIOTCSI B COOTBETCTBUM C AATOPUTMAMH, IMIPU-
BEAC€HHBIMU B AGHUCTBYIOIIEM PYKOBOASAIIEM AOKYMEHTE.

CxeMaMH He NPeAyCMOTPEHO BBIIIOAHEHHE YCTPOMCTB PEMOHTHOIO BEIBOAA.

[IpeaAycMaTrpuBaeTCss CUTHAAM3AILUA TOABKO O peXUMAax BeHTHAILUU TONKH: "VipeT BeH-
TUAANUA", "Tonka NpOBeHTUAMPOBAHA".

6.4. AAsTt KOTAOB ¢ DOABIIMM KOAMYECTBOM TrOPEAOK IT0 TPeODOBAHHIO 3KCIIAYATAIlMOHHOTIO
[IepCOHAaAd MOXXeT OBITH BBIIIOAHEHAa CUTHAAM3allUs O TOM, YTO He FOTOBHBI OTAEAbHBEIE ONOKH-
POBKH AASI OOAerYeHMs [MOVMICKA HEeUCIIPABHOCTHU.

6.5. 3amuTHRIe OAOKHMPOBKH, OOIIHEe AASI BCEX TOPEAOK, BBOAATCSA aBTOMATHYECKH IIDH
[I0AQYe TOIAMBA K KOTAY, 3aIUUTHbHIE OAOKHMPOBKH OAHOM TOPEAKH BBOASTCA IIPHU IIOAQYeE
TOIIAMBA K 3TOU I'OpPeAKe.

7. OCOBEHHOCTU CXEM T3 NPU BbINOJTHEHNA
NUX HA PA3HbLIX TEXHUYECKUX CPEACTBAX

7.1. PenenHasn annapartypa

Cxemnsl T3 Ha CTAHAAPTHOM PEACHMHOM alllaparType BBIIIOAHSIANCH Ha JHEpPreTuYeCKHUX
00beKTax, BBOAHUMEIX B 3KCIAyaTanui B 60-80-X ropax, Koraa OTCYTCTBOBAAU CIIeIIWAAU3H-
POBaHHBIE YCTPOMCTBA AASI BHIIIOAHEHUSI TEXHOAOTHYECKUX 3alUT. B HacTosAllee BpeMs HC-
IIOAB30BaHHE CTAHAAPTHOMW PEAEHHOM anmnapaTtyphel AAst T3 MOXKET OBITh aKTYAABHO AASL OOBEK-
TOB HeOGOABIIOWM MOIIHOCTH AMOO0 CBAA3aHO CO CrenudHUKOA KOHKPETHOro oOwekra. Huxke
NMPHUBEACHBLI OCHOBHBIE IIPUHIMIILI OPTaHM3alUM TEXHOAOTHMYECKHX 3alUMT Ha PeAerHOMU
anmnaparype.

7.1.1. Ars oBecrieyeHUST HAACKHOCTHU TEXHOAOTHUYECKHUX 3allHT TUTaHHE MX OCYLECTBASA-
eTcs1 Ha HanpskeHuu 220 B mOCTOAHHOIrO TOKAa OT aKKYMYAATOPHOH Oarapewu.

7.1.2. B KauecTBe NPOMEXYTOYHBIX peAe paHee NPUMEHAAHMCH peae THna PII23 U ael-
CTBYIOIIME C 3apepXKou peae PIT251, PIT252. B HacTrosiiee BpeMsi 3TH peAe CHSTHI C IIPO-
N3BOACTBa U 3aMeHswOoTcsa peAae tuna PII16, PI118. AAsa peaAH3alluu BBIAEPI)KKHW BpPEMEHH
MCIIOAB3YIOTCSI DAEKTPOMArHUTHEIE peAe BpeMeHH Tunos PB112—PB143 uau MoTOpHEBIE

peAe tuna BA.
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AASL CUTHaAAM3aIlMM M (PUKCAlU NIEePBONPUYUHEI CpabaTeIBAHUA 3aIUUT IIPUMEHSIOTCA
yKasareasHBIe peae PY21, POVY11 uau PIOITY ¢ 0OMOTKON HANpsXeHUsI. KOHTAKTH 3TUX peAe
OCTAXTCSA B CpaboTaBilleM COCTOAHWH NMOCAE HMCUE3HOBEHUS NPHUYMHEI CpadaTbIBaHHA, BO3-
BPAT UX B UCXOAHOE COCTOsSIHHE NPOU3BOAUTCS INEepPCOHAAOM IIYTEM MEXAaHUYEeCKOro BO3AEH-
CTBUSI Ha YKAa3aTeAbHOE PEeAe.

B xayecTBe ycTpONCTBA PEMOHTHOIO BEIBOA3 MCIIOAL3YETCSI KOHTAKTHAsI HAaKAaAKa THUIIA
HKP-3, no3BoaAs0Iasa BU3YAABHO KOHTPOAHUPOBATE PA3PLIB LU ACHCTBUSA 3alIUTHI.

Bca 3Ta anmapaTtypa pa3mernaeTcs Ha IMaHeAdX 3allyT, YCTaHaBAMBAaeMBIX ANDO B Heole-
PATUBHOM KOHTypEe IIUTA YIIPABA€HUS, AMOO B CIIEIIMAABHEIX IIOMEHIeHUSX 3AEKTPOTEXHH-
YeCKMNX YCTPOMUCTB.

7.1.3. B KauecTBe AQTYMKOB 3ALIUT UCIIOAB3VIOTCS "CyXHe' KOHTAKTBI IPUOGOPOB NPAMOro
AGUCTBHUS (3AeKTPOKOHTAKTHBIX MAaHOMETPOB, TepPMOMETPOB, CHIHAAM3AaTOPOB YPOBHS, AAdB-
A€HUS U 1IP.), KOHTAKTbl CUTHAABHLIX YCTPOUCTB BTOPHUYHEIX IPUOOPOB, OAOK-KOHTAKTHI BHIK-
AOYaTeAeH M Ip.

7.1.4. PaccMOTpHUM NPUHUMIILI HOCTPOEHUA CXEeM HA IIpUMepe 3alluT MOHOOAOKA.

7.1.4.1. Bce 3amuThl NOAPA3AEAAOTCS Ha TPVIIIL], OTHOCAIMECS K OTACABHBIM arperaram
OCHOBHOI'O M BCIIOMOraTEABHOT'O OOOPYAOBAHUA:

001eONOYHEIe 3aIWTHI;

3AIMTEHI, ACUCTBYIOIHE Ha OCTAHOB KOTAQ;

3alMThI, ACHCTBYIOIME Ha CHHU)XKEHHE HAarpy3KH KOTAQ;

3alMUTEI TYPOHMHBI H TEXHOAOTHMYECKHE 3allUThI reHepaTopa,

3aNIMTHI IUTATEABHBIX HACOCOB,;

3amuTel BPOY.

YHpaBAeHHEe 3AeKTPOMArHuTaMyd CTOHNOPHBIX KAAQIIAHOB TYPOMHEI TaKJ)Ke BHIIIOAHSIETCA B
00beMe TEXHOAOTHYECKUX 3AIUT KaK OTACABHAs rpynma.

7.1.4.2. Ha puc. 13 pan npuMep NOCTPOECHUA CXeMbl OOINEeOAOYHEIX 3aLIUT.

KOMAHALI Ha BHIMOAHEHHE onepauuy Mo OCTAHOBY OAOKA MOAQIOTCHA KOHTAKTAMU BBLIXOA-
HBIX peae KCT, KoTophle BKAIOYAIOTCA IIPpU CcpabaTelBaHUM AOOOM U3 3aUUT, ACUCTBYIOIUX
Ha OCTaHoB OAOKa.

YKa3ateanHsle peae KH1 —-KHA4 pukcupyoT cpabaTriBaHye COOTBETCTBYIOIIEN 3aIMTHI:
OT UX KOHTAaKTOB BKAIOYAETCA aBapUMHOEe TaOA0 cpabaThIBAHUA 3TOU 3a1uTel. MudopManus
O CpabaTBEIBaHHH Ka>kKAOM 3alllUThl OTAEABHBIX TeXHOAOrHdecKux rpyun (I 19H, Typbuna) uk-
CHPyeTCs B CXeMax 3allyuT 3THUX rpPYIIIL.

KOHTaKTHBIE HAKAAAKH S1, S2 CAYXaAT AAL PEMOHTHOTIO BBEIBOAA 3AaUIUT: OTKAIOUYEHUA
AeHCTBUSA 3amuT Ha BEIXOAHBIE peae KCT. [Ipu 3TOM yKa3aTeALHBIE peAe He OTKAKYAa-
FOTCH.

7.1.4.3. VI3 cxeM 3AeKTPUUYECKUX 3allUT DAOKa reHepaTop-TpaHcopMaTop HOCTyIlaeT KPaT-
KOBpeMeHHasi (MMIyAbCHasA) UH(POPManusa O CpadaThEIBAHUHY 3alIUTHI OT BHYTPEHHUX IIOBPEXK-
AeHUU reHeparopa. AAs ofeclieyeHUs YBEePEeHHOro npueMa 3TOM HHPOpMAaUUU IIpepAycMar-
PUBAETCA CaMOyAep’KuBaHHe peae KL2, KOTOpOoe OTKAIQY3ETCS TOABKO ITOCAE CPabaThIBAHUSA
peae KCT.

M3 cxembl yripaBAeHUSt DAGKTPOMArHUTaMM CTONOPHEIX KAAIIAHOB TYpPOHMHEI B cxeMy 00-
11eOAOYHEIX 3aHIUT ITOCTYyHaeT UH(POpMaIusa 00 OTKAIOUEHUH TYPOHHEBI, 10 KOTOPOU BKAIOYA-
eTrcad peae KCN, u BprIpAdeT KOMAHAY HA II€PEeBOA KOTAA B PEXKUM PACTOIIOYHOW HATPY3KU, B
TOM CAy4Yae, €eCAM HAKAAAKA S3 CTOUT B IMOAOKEeHHHU "Pasrpy3ka’.

Braroyenue peae KCN 3anpeiuaercs B CAydae cpabaTbIBaHUA 3alHUT OCTAHOBA KOTAA HAM
3aUIUT OCTaHOBA OAOKaA.
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ECAM pacCTOIIOYHBIM PEXXUM Ha KOTAE II0 KaKOU-AUOO NIpUYMHE He MOJKeT ObITh PeaAn30-
BaH, HAKAJAKA 53 yCcTaHaBAHMBaeTcsa B Noaokenve "OcTaHOB". B 3TOM CAy4Yae IIPH OTKAIOUYE-
HuU TypOHHEI CcpabaTeiBaeT peae KCT, npousBoasinee oCcTaHOB OAOKa. CAeAyeT OTMEeTUTS,
yTO UHPOPMAIUA 00 OTKAIOUEHUHU TYPOUHEI AOAKHA OBITh KPAaTKOBPEeMEeHHOM U AOAKHA CHU-
MATECS AM00 yepe3s onpeAeAreHHOe BpeMs (30 ¢) nmocae 3aKpPhITHS CTOIIOPHEIX KAAMAaHOB, AUOO
nocAe 3akpeiTusa I'113. B npoTUBHOM CAyyae peae ocTaHoBa OAOKA OyAeT IMOCTOSAHHO HaXo-
AUTBCH IIOA HaAlPSKEeHUEM.

7.1.4.4. llentb caMoyaepRkuBaHusa peae octaHoBa 6A0Ka KCT otknarouaercs AkOO C BRIAEP-
JKKOU BpeMeHH NOCAe OTKAKYEHUs1 TYpOMHEL, AMb0 nocae 3akpuThsa [TI3 (3ra mapopMmanus
OpMHPYETCA B CXeMe YIIPABACHUSI SACKTPOMATrHUTAMU CTOIIOPHEIX KAAIIAHOB).

7.1.4.5. Ha puc. 13 (AMCT 2) noka3aHO BBIIOAHEHVE CXeMbl 3alMThl OPHU OTKAIOYEHUH
reHeparopa OT CeTH.

M3 cxeMBl 3AeRTpUYECKUX 3allUT OAOKa reHeparop-TPaHCcOopMaTop HocTyrnaeT uHEOD-
Maliusa 00 OTKAXOUEHHUH IreHepaTopa OT CeTH, a TaKKe O BKAXOUeHHOM COCTOSHUMHU reHepaTopa.
[lochaepHAST UCIIOAB3YETCS AAS @BTOMATHYECKOIO BBOAA 3AIMTEHI.

Pene KLG1 BRAIOYAETCH BO BCEX CAYYAsX HPH OTKAIOYEHHH I'eHepaTropa OT CeTH U BLIAQET
KOMAHAY B OAOK peAeVHOU (POPCHPOBKHU CUCTEMBI PEryAUpPOBaHUS TypPOMHEI Ha (POPCHPO-
BaHHOE IPUKPLITHE PETryYAUPYIOIUX KAAIIAHOB B lLIEAAX YAEP’KaHUsl TYPOUHLI HA HOMUHAAL-
HOM 4acTOTe BpallleHusl.

ABYXIIO3UITUOHHOE peae KO (Kak ImpaBUAO, UCHOAL3yeTCsa peAe Tuna PII8) BBOAUT B
A€UCTBUE 3alUTY IIPU OTKAIOYEHHU TeHepaTropa M3 YCAOBHMS, YTO eHepaTop BKAIOYEH B
CeTb W OTKPBITHI CTOIOPHEIE KAAQIIAHBEI TYPOWHBI, U BEIBOAUT 33IUTY IIOCAE 33KPBITUSA
CTONOPHBIX KAQIIAHOB TYPOMHEL. TakKuM 00pa30M, €eCAM OTKAIOYEHMHE I'eHepaTropda siBAseT-
Cs1 CAACTBHEM cpadaThIBAHUA APYIrUX 3allUT, A€MCTBYIOMIMX Ha OCTAHOB TYPOMHBI AU
OAOKa, 3amuTa He cpabarkiBaeT, TAK KaK B 3TOM CAyUYae reHepaTop OTKAIOUAETCS IIOCAe
3aKPBITUSL CTONOPHEBIX KAAIIAHOB, KOTAQ 3alliuTa BhiBeAeHa. Peae KLG2 BrlpaeT KOMAHAY
Ha 3aKpBITHE OOPATHBIX KAAIIAHOB TYPOUHH (IIPUM OCTAHOBAEHHOU TypOMHE KOMAaHAa CHU-
MaeTCsi).

[Ipu iOAOKeHHUU HAaKAAAKHU S4 — "“"XOAOCTOU XOA" BKAIOUaeTCcs peae speMeHUu KLT u
yepe3 1 ¢ BKAOUaercss peae XoAocToro xoaa KCX, KOHTAKTaMU KOTOPOro IMOAEKOTCH
KOMAHABI Ha IIepeBOoA OAOKa B pPe)XXUM XOAOCTOTO XOAd. BeEIAEPXKa BPpeMeHU NMO3BOASET
OTCTPOUTHCHA OT CcpadaTelBaHMs 3AlUT [IPU BHYTPEHHUX IIOBPEXAEHUAX OAOKA reHepa-
TOP-TPAaHCPOPMATOP, AUCTBYIOILUX Yepe3 peae KL2 Ha ocTaHOB OAOKa. YKa3aTeAbHoe
peae KH3 durcupver nepenBop OAOKa B pPeXUM XOAOCTOrO XOAda M BKAKOYAaeT CO-
OTBETCTBYIOUEe TAOAO.

Harnaapka S4 no3BOAsieT IlepeBeCTU ACHMCTBHE 3allUThl Ha OCTAaHOB OAOKa, €CAU PEe’KUM
XOAOCTOT'O XOAQ 110 KaKOoU-AM00 IIpUYHUHE He MOXKeT ObITh peaAn30BaH. [Ipu stom peae KLG3
BKAIOYAeTCsT 0e3 BEIAEP)KKM BpeMeHH. YKasaTeAbHoe peae KH4 duKcUpyeT OTKAIOUEeHHE
reHeparopa OT CEeTU Kak MEePBONPHUYUHY AeMCTBUs 3aliuThl. Llens BrRAroyenus KH4 npu pa-
6ote peae KLG3 pa3MmuikaeTcss KoHTakTaMu KCT mau KL2, 4To6B nmpepAoTBpaTHTL CpabaThi-
BaHHUe KH4, Koraa OTKAIOYEHUE TeHepaTopa SABASIETCS CAGACTBHEM cpabaThIBaHUST APYTHX
3a1uT. [Ipu 3TtoM peae KLG3 AOAKHO ObITh MepareHHOAeUcTByromuM (PI1252 uau PIT18) no
OTHOILIEHUIO K peae KL2 arsa uckarouenus cpabareiBaHus KH4 npu BHYTPEeHHEM IMOBPEXAEe-
HUU I'eHepaTropa.
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7.1.4.6. Ha puc. 14 npuBepeHa cXeMa 3allUThl IO HIPEeKpPalleHHuI0 PacXOoAd IIHTAaTEeABHOM
BOABI AASI ABYXIIOTOYHOI'O KOTAQ KaK IpUMep OPraHM3aliuy 3alIUTHEL IO CXeMe “ABa U3 ABYX'.
3aiura BBOAUTCS HepekAlouyaTereM SAB1 m AeHUCTBYET C BLIAEDPKKOM BPEMEHM, AASI 4ero

IpeAyCcMOTPeHO peAe BpeMeHH KLT, obijee arsg 060UX IIOTOKOB.

Oprasusanusi aBapMUHOrO CUTHAAQ CpalaTBbIBAHHSA 3allfUTHI U CUTHaAa CpabaThIBaHUA

OAHOI'O M3 ABYX AQTYMKOB 3aIIUTHL OYAET pacCMOTpeHa HuXe (CM. . 8.2.4).

7.1.4.7. Ha puc. 15 npuBeaAeH npuMep OpraHu3aly 3alUThI 10 CXeMe “ABa U3 Tpex' .
Peae curHaansapuu KLH HCIIOAB3YeTCA AAS IPEAYIIPEAUTEABHON CUTHAAM3aIuu cpabaTeiBa-

HUS OAHOI'O U3 TpeX NpudOopOB 3allMTHI.
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Puc. 15. Inexrpuueckast cxeMa 3alumTh N0 cxeme “asa u3 Tpex”

7.1.4.8. ICHOAHUTEeABHAs YACTh 34l{UT, PEAAM3VIOLIds NPOorpaMMy A€MCTBHS, COCTOUT H3
BEIXOAHBEIX peAe, KOHTAKTaMM KOTOPBIX BBIAQIOTCS KOMAHABI Ha HCIIOAHMTEABHBIE MEXaHM3-
MBI (ABurateam CH, 3aABMIXKM, KAallaHbBl 4 T.A.). Ha rpynny BEIXOAHBEIX peAe AEUCTBYIOT
3alUTEL, UMEIoIHe OAHY IIPOTrPaMMy AeUCTBUs. B KauecTBe npumepa Ha puc. 16 npuBeaeHa

cXeéMa UCHOAHUTEABHOM 4acCTH 3alllUT OCTaHOBa KOTAA4.
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Puc. 16. 3nexrpuyeckas cxema BI/HOYEHUS BbIXOAHLIX pesnie 0CTaHOBa KOTNA

Peae ocranoBa rKotAaa KCTN... BKAIOYAKOTCH IIpH AEMCTBUM AOOOU M3 3alllUT OCTaHOBA
KOTAQ KLF..., npu AenCTBUU 3allUT OCcTaHOBA OAOKa (peae KCT), a TakKe IIPU OTKAKYEHUH
KOTAd KAOYOM PYYHOI'O OCTAaHOBa SAL.

[locae cpabaThIBaHUA peAe OCTAHOBA KOTAA CAMOYAEP KMUBAIOTCA dYepe3 KOHTAKT OAHOI'O M3
Hux (KCTN1). Lens caMoypepKyBaHmsa PAa3MBIKAeTCs He paHbIile 4yeM OyAeT BEIIIOAHEHA Haubo-
Aee AAUTEeABHas ollepanus 110 KOMAaHAE 3aiuuT, "HanpuMmep, 3akpeitue I[TI3. Tem cambeiMm
o0ecreuYnBaeT sl BEINOAHEHKE TPOTrPaMMEl ACMCTBUS 3aIIUT ¥ UCKAIOUAETCH BO3MOKHOCTE BMe-
IIIQTEeABCTBA B Hee OIeparopa AO IOAHOIO €€ BBHIIIOAHEHUWA. Y CTAHOBKA KOMMYTAIIUOHHEIX AIllla-
PaToB (KAFOYEH, HAKASAOK U T.A.), OTKAIOUYAKOIITHUX ACHUCTBHE BBIXOAHBIX PEAe, He AOHYyCKaeTCsl.
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Llent caMoOyAepsKUBaHUSA BBIXOAHBIX DEA€ COXPAaHSEeTCs, IMTOKAa MepPeRAIYaTEeAr BBOAA 3a-
muT SAB1, SAB2 HaxopaTcs B noAoXeHuH “"BraroyeHo', 4TO obecneunBaeT cpabaThIiBaHHe
yRa3aTeAbHOro peae (KH) zamurhe, cpaboraBiied nepBou. [Turanue MIMHKY BKAIOYEHHUSA YKa-
3aTEABHEIX peAe EFH (cMm. puc. 14) oTKAIOUAeTCst KOHTAKTOM BBIXOAHOTO peae KCTN, nosTo-
MY YKa3aTeAbHBIe peAe 3alluT, cpabaThiBaHUEe KOTOPBIX SIBUAOCH CAGACTBHEM OCTAHOBa 000-
PYAOBaHUs, He cpabarThiBaroT. TakuM oOpa3oM obecrnedyrBaeTCsl (PUKCAIUA NEPBONPHUYNHEI
OTKAIOYEHUS 00OPYAOBAHUSL.

OTKAIOYEHHE KOTAA KAOUOM PYUYHOTO OCTaHOBA SAl PUKCHUPYETCsa yKa3aTEABHBIM PEAe C
TOKOBOM 00OMOTKOM KHH, KOHTarKTOM KOTOpPOro BRAOYaeTCs TabAao “"OcCTaHOB KOTAA KAIO-
yoM'. YKa3areabHoe peae KHC cpabarsiBaeT BO BCceX CAYYasAX pabOThHI peAe OCTaHOBa KOTAA,
KpOMe BO3AEVCTBHSA Hd KAIOY PYYHOTO OCTAHOBA, ¥ BKAIOYaeT TAaOAO "ABapUUHBIM OCTAHOB
KOoTAd" (cM. puc. 16).

7.1.4.9. B cOOTBeTCTBHU C TeXHUYECKMMH YCAOBUSAMM HA BBIIIOAHEHME 3aIUT KOMaHAa Ha
OCTAHOB TYpOMHEI NPH OCTAHOBE KOTAA 3alUTaM¥ IIOCTyIaeT Cpaly, a IIpy AeUCTBUHU Ha
KAIOY PYYHOIO OCTAHOBA KOTAA — IIOCA€ IOHUXXEHUA AABACHHSA B KaMepe pPeryAupyronieu
CTYHEeHU TYPOHUHEI A0 3aAAHHOTO 3HAYEHUSI, UTO AQEeT BO3MOXKHOCTE IIPEAOTBPATUTE BKAKOYE-
Hrue bPOY U OTKpBITHE UMIIYABCHO-IIPEAOXPAHUTEABHBIX KAAIIaHOB. AAS pearm3aliuy 3TOro
ycAaoBHs pepAycMmarpuBaercsa peae KCTNH., PopMmupoBaHie KOMAHABI B II€IIH peAe OCTaHO-
Ba TypOMHLI ITOKa3aHo Ha pHc. 10.
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Puc. 17. 3nextpmuyeckas cxema ynpasneHnms aneKTpoMariMramm
CTONOPHbBIX KNaNnaHoOB TYpOMHbI
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7.1.4.10. Ha puc. 17 npuBeAeHbI I1elI1 YIIPABACHHSI OAHUM U3 3ACKTPOMArHUTOB 3aKPBITUA
CTOIOPHEIX KAAINaHOB TypOUHEBEL. BTOPOM 3AE€KTPOMArHUT YIPABASAETCH IO TAKOU Ke CXeMe,
HO 3AGKTPONHTaHHE OPraHM30BaHO Yepe3 APYIOU aBTOMATHYECKUU BHLIKAKOYATEAD.

Kaxk IpaBUAO, 3TH 3AEKTPOMarHuThHI NOTPeOASIOT B MOMEHT CpafaThIBaHUS MOCTOSHHLIN
TOK 2 A npu HanpsokeHuu 220 B. AAd BRAIOYEHUS 3ACKTPOMATCHUTOB HCIOAB3YIOTCSI pPEAe
(KCTS1, KCTS2), KOMMYTalIMOHHAA CIIOCOOHOCTh KOHTAKTOB KOTODHIX ITO3BOASET KOMMYTH-
poBaTh Takue TOKHu {peae tuna 8B-0K uau PHE-060). SaekTpoMarHuT KOMMyTHUpPyeTCH C 000-
UX [IOAIOCOB, YTO ITO3BOASIET M30eKaThk erg AQXHOIO CpadarTeiBaHUsA NIPU ABOUHOM 3aMBIKA-
HUMX Ha 3€MAIO B llelIsfX YIIPaBASHHUSI SAeKTPOMarHuTOM.

OAEKTPOMAarHuT He pacCYMTaH Ha AAUTeAbHOe o0TeKaHHe TOKOM, IO3TOMY MHOCAEe OTKAIO-
yeHHUs: TyPOUHEI HanpsiKeHue OT Hero OTKAIo4YaeTCst KOHTakTramu peae KLZ1, dopMmupyronim-
MM IIPU3HAK OTKAIOUEHHOTO COCTOSAHUS TYPOMHEL: 3aKPHIT AFOOOHU U3 ABYX CTONMOPHBIX KAAla-
HoB LIBA u Ato60# M3 ABYX CTONTOPHEIX KAanaHOB LICA. B KauecTtBe peae KLZ1 ucnioab3yercs
peae Ttuna 8B-2K uam PHE-22 ¢ 11oBuLlllIeHHOM KOMMYTAIIMOHHON CIIOCOOHOCTBIO KOHTAKTOB,
IIpUYeM IIOCACAOBATEALHO BKAIOYEHHEBIE KOHTAKTEI 3TOrO peAe MYHTUPYIOTCHS I{eIIOYKOU HC-
Kporamenusa R1 —Cl1.

Peae KSY1 (POC-9, R . = 9600 Om, Im[6 = 8,3-9,3 MA) KOHTPOAUPYET UCIIPaBHOCTH LIEIH
SAEKTPOMArHura, a peae KL1 (P3C-9, U_ = 6 B) purcupyet ero cpabaTsiBaHue.

7.2. YCTPOMCTBA KOMMMEKTHbIe TeEXHONMOrm4Yyeckmnx 3aimr

7.2.1. YCTPOHCTBA KOMIIAGKTHBIE TEXHOAOTHUECKUX 3AlUT CO3AAHEI B IEeAIX ITOBBLIHIEHUS
HaAeXHOCTH, JKMUBYYECTHU U PEMOHTOIIPUTOAHOCTH TeXHHYECKUX CpeACTB 13 1pu yMeHbIlle-
HUU UX rabapuToOB.

ITpumensiembie B YKT3 ManorabapuTHbie repMere3vpoBaHHble peae TUIIOB POC-8, POC-9
1 T.A. BEITOAHO OTAMYAIOTCS OT IpUMeHsieMbIX paHee peAe cepuM Pll caeapyrommMuy nokasare-
ASIMU:;

rapaHTUPOBAHHLEIM PECYPCOM;

HOMWHAALHBLIM HANps’KeHUeM MUTaHUSI;

00 BbeEMOM NMPOPUAAKTHIECKOTO OOCAYKMBAHUS,

rabapUTHEIMKM pa3MepaMH, MacCOH.,

Co3paaHHBEIE HA OCHOBE MAAOTa0ApPUTHERIX PeAe VHUPUUHUPOBAHHEIE OAOKHA MO3BOASIOT pe-
aAM30BaTh TEXHUYECKHE YCAOBUSA Ha BBITOAHEHUEe T3, IpuueM HaAEKHOCTh HOACHCTEMBI T3
3HAYUTEABHO IOBBIIIAETCS MO CPAaBHEHMIO C BapUMAHTOM BBIIIOAHEHHS Ha peAe Tuoa Pi' 5
CYET CACAVIOIIUX (PAaKTOPOB:

OoAee BBICOKasi HAACIKHOCTD NIPHUMEHSIEMEBIX PeAe;

[IepPEeXOA Ha IMOHU)KEHHOE HAllpssKeHue;

OOAee BEICOKAS 3aBOACKAasi TOTOBHOCTh HIKA(QOB 3a77, yir:

paCiiipeHnue o0 bpeMa OIICPATUBHO AMAIHOC™, yyeMbBIX SAEMEHTOB CXeM T3

yIpoLleHue U yObICTPEHHEe padoT 7] vCTPAHEeHNIO HEeHCIIPaBHOCTEH allllapaTyphl, IIPOR,-

b LT

yaponieHue padoT mo onpoboBanuio T3.

Takum 0Gpa3oM, MOBBICHMAACH PEMOHTOIIPATOAHOCTE annapaTypsl T3 3a cyeT ee GAOYHOIM
KOMIIOHOBKH, COKPAaTHAMCH TPYAO3ATPATHI Ha OOCAyXHBaHUe 13 M yBeAMUYHAACH Oe3omac-
HOCTE Pa0OTHI [IepPCOHAAA.

7.2.2. Aaroputmel T3 peaAmsyioTcs cHelHarU3MPOBAHHBIMU OAOKaMH. B HOMEHKAATYPY
YKT3 BXOAAT CAeAVIOMUE TUIE OAOKOB:
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b3 — OAOK 3aIIUT — AOTHYecKass 00paldOTKa AUCKPETHBEIX CUIHAAOB AQATUMKOB: OAHOTO
WAU ABYVX Napasreabno (B3-1), AByx nmocaepoBareAbHO (B3-2) uau Ttpex (b3-3);

bB — OAOK BpeMeHM — peryAupyemMasi BRIACP)KKA BpPeMeHY;

BB® — 6AOK yKa3aTeABHBIX pPeAe U PUKcAIlud — 3alloOMHUHaHHe COOBITHM C BKAIOYEHUEM
YKa3aTeALHOTO peAe;

bB3 — OAOK BBOAA 3AUIUT — aBTOMATHYCCKUM BBOA U BBIBOA T1.3;

B — OAOK MMOYABCOB — (DOPMUPOBAHHE UMNOYALCHBIX KOMAHA,

BPY — OAOK pa3MHOXEHUS YVHUPUIUPOBAHHBIY — Pa3MHOXEHHE AUCKPETHBIX CUr-
HaAOB;

BC — OAOK CUrHaAM3auMM — CUTHaAW3alius cpabaThiBaHUSI OAHOT'O M3 ABYX AATUYMKOB
3aINUTHl C JEHTPaAU30BaHHOU BEIAEPIKKOM BpeMeHH;

BbO — 6aA0Kk onpoOoOBaHUSA — NPOBEPKA MUCIPABHOCTH OAOKOB, pearms3yroniux 13, meneu
aBaApPMHUHON CHUTHAAHU3AIHHU,

KomaHAbl T3 Ha HCIHOAHUTEABHBIEC YCTPOMCTBA (POPMUPYVIOTCH BBIXOAHBIMM peAe, yCTa-
HaBAMBAEMEIMH B CIEIIHAABHBIX UHAUBUAVAABHLIX siyeMKax B mkadgy T3.

7.2.3. Kaxxapiy mka@ I'3 paccunTaH Ha YCTAHOBKY He 0OoAee 48 PYHKIHMOHAABHEIX OAOKOB
" He OoAnee 54 BHIXOAHEBEIX peae. IIpy He0OXOAMMOCTH B OAHOM IIKa(dy MOryT ObIThL pasmelle-
HBI HECKOABKO rpynn T3 (Hanpumep, T3, oTrRArOYarole TypOUHYy, U YIIpABA€HUE 3AEKTPO-
MarHuTaMy CTOHOPHEIX KAQIIaHOB TypOHHEI),

Bo3MoOXHa cuTyalus, KOrAda OAHA I'PYIING, BKAKOYAmOUasa OOAbIIOe KOAMYeCTBO 1.3 (Ha-
npuMep, T3, OTKAOUarouue KOTeA), pacloadaraeTcsi B ABYX COCeAHUX wukadax. [Ipu stowm,
KaK IIPAaBHUAC, B Ka’KAOM M3 IIKA(POB IIPEAYCMATPUBAIOTCA BBIXOAHBIE PEAe 3alllUT, Pearnu3y-
IOIIMe TIOAHVIO IIPOrpaMMy OCTAHOBA KOTAA. AASL KOTAOB OOABIION MOUIHOCTU NpH OOABILIOM
KOAUYECTBE BRIXOAHBIX KOMAHA BEIXOAHLIE peAe 3allUT pa3MeNialoTCsa B ABYX MIKadax 3aiuT
TaKUM 00pa3oM, 4TO B KAa’KAOM IIKady GOpMHUPYETCs pa3HbiM HAaOOp KoMaHA. B nmocaepHem
CAy4ae IIpu CpadaTEIBAHWHU BRIXOAHEIX PeAe€ B OAHOM M3 IHKAGOB NapPAANEABHO BKAIOYEHHEI-
MU KOHTAKTaMM ABVX K3 HUX II0AAETCS KOMAHAA Ha CcpabaThIiBaHUE BLIXOAHEBIX PeAe, pacilo-
AOXKEHHEIX B ApyroM mrady. Peaanzanusg 3TOM KOMaHABI KOHTAKTAMU ABYX [APAAAEABHO
BKAIOYEHHBIX peAe TOBBINIdeT HAASKHOCTHL CXEMH].

7.2.4. Bce KOHTAKTHI, UCIOAL3yeMbIe B CXeMaX 3alUT B KadecTBe MCTOYHMKA BHeIIHeH
HHPOPMALMU U paciorokeHHble BHe DBIIY 1 nomenienus mradgos YKT3, HaupuMmep, KOH-
TaKThl AQTYMKOB, YCTAHOBAEHHBIX 110 MECTY, KOHEYHBIE BHIKAIOUATEAM 3aABVIKEK, KOHTAKTHI
npoMpeae, PUKCHUPYIOLINX OTKAIOUEHUE ABUTraTeAeH, M T.A. BKAIOYAKOTCSI, KaK IPaBMAO, HA
HanpsoreHue 220 B 1OCTOSHHOTO TOKa. AOIIyCKAeTCsa AASA 3TOU 11eAM MCIIOABL30BaTh HANlpsayKe-
HHe 24 B MOCTOAHHOTIO TOKa.

Bce KOHTAKTHI, HCIIOAB3YVEMEIE B CXeMaxX 3aliUT B KaYeCTBE UCTOYHMKA BHEIIHeH UHJOP-
MaIli¥ M pacrnoAo’kKeHHBIe Ha BIIIY, a TakKe BCsl almaparypa, PeaAHM3yIollasi AOTUKY CXeM
T3, 1 BEIXOAHEIE peAe T3 BKAIOUYAIOTCA HA HanpsiKeHue 24 B moCTOAHHOrO TOKA.

AAS TIpUeMa MHPOPMAIUM Ha Pa3HOM HAIPsSKEeHUU CYINEeCTBYIOT pa3Hble MOAUPUKAIIUY
B3: 6aoku b3-M nmpuHuMaroT nHQOpPMAIMIO Ha HanpsokeHuu 220 B, 6aoku b3-M1 npurmuMa-
I0T AH(POPpMANUIO Ha HanpsskeHuu 24 B.

7.2.5. AUCKPETHEIA CUIrHaA OT AATYUKOB 13 BBOAUTCSA HEMOCPEACTBEHHO B COOTBETCTBYIO-
i b3 MAN, ecAU ero HeoOOGXOAUMMO MCHIOAB30BaTh B LielAX pa3HbIX OAOKOB, — B BPY.

7.2.6. Aoruka cxeM T3, BEIIOAHEeHHBIX Ha YKT3, HOBTOpsSeT AOTUKY BBITOAHEHHUS cxeM T3
Ha npompeae tuna PIl u peaansyercs B OAOKaxX TakuM 0Opa3oM, 4TOOBEI BCe OAOKU OAHOU
rpymniiel T3 pacioAaraAuch B OAHOM MAM ABYX COCeAHHUX InKadax. Ha puc. 18 paHa CTpyKTyp-
Hasl CXeMa OPraHM3alluHM 3aIIUTEI IO cXeMe "ABa M3 ABYX' , AHAAOTUYHAA CXeMe, IIPEeACTaB-
A€HHOU Ha puc. 14.

00-78
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Puc. 18. CtpyxrypHas cxema opraumsauum 3awmrel Ha 6nokax YKT3

B BB3 dopmupyercs komanpa Ha BBOA (BuiBoA) T3, B B3-2 npMHMMAIOTCs AVUCKPETHBIE
CUTHAABL OT ABYX AQTYMKOB O HOHMDKEHHH PacCXOAa BOABLI, TaM JKe pa3MenieHbl CUTHaAbHEIe
peae, TyMOAEp PEMOHTHOI'O BBIBOAA Y BRIXOAHOE peAe AaHHOM T3. Buipep)kKa BpeMeHH pea-
AH30BaHa B bB. AAaropurm apeuctBust T3 coGupaeTcs MOHTaKHBIM MyTEM.

7.2.7. I'lporpaMma pAedicTBUs T3 pearnsyeTcs Ha IPOMEKYTOYHEIX peae THa POC-8 Ha 24 B,
YCTAQHABAMBAEMBIX B CIEIMAABLHEIX SSYEHMKAaX BBIXOAHEIX peAe B KaXAoM mikady T3. Cxemul
BKAIOYCHHS] 3THX DPEAe He OTAWYAIOTCH OT CXeM BKAIOYUEHUS BHIXOAHLIX PeAe IIPU BLINTOAHEe-
HyY T3 Ha peAerHOM annaparype (cM. m. 7.1.4.8).

1.2.8. Ha puc. 19 npuBepeH o6pa3sen nOCTpOeHHS CXEeMBI 3aliuT TypOuHbEl Ha YKT3 Ha
npuMepe 3amuTH [IoHMWKeHNe TeMIlepaTyphl CBEXXKEro mapa nepej TypouHou' .

7.2.8.1. 3ammura cpabaThIBaeT OpU OAHOBPEMEHHOM HOHW’KEHHH TeMIlepaTyphl mapa Ie-
pea, CTOIIOPHEIM KAAIIaHOM M 3a KOTAOM B NIAPOIIPOBOAE, NOABEAEHHOM K 3TOMY CTOHODHOMY
KAaTaHy. [1pu HaAMYMY ABYX CTOIIOPHBIX KAQII@HOB TYPOUHBI AASL KaXKAOTO H3 HHUX MPEAyC-
MaTPHUBACTCA HE3ABUCHUMEIM KOMIAEKT 3amuT. Ha pucyHke nokazaH OAHH KOMIIAEKT 3al[WThI.

3aiyTa BBOAUTCS IPH MOBLILEHNN TEMIIEPATYPhRI IIapa NepeA CTOTIOPHELIM KAAIIAHOM BEIIIIE
YCTaBKH NPEAYIIPEAUTEALHOH CHTHAAM3ALWUA Y BLIBOAUTCS IIOCAE€ OTKAIOYEHHSA TYPOMHEL.

7.2.8.2. AAs1 BBOAG U BHIBOAQ 3aIIUTHI YCTaHOBAEH GAOK Tuna BB3 (AS2), peae purcanuu
KoToporo (KQ1) 3aMbIKaeT KOHTAKT BBOAA IIPU HNOSIBAEHUM YCAOBHS BBOAA (IIPM 3TOM Pa3MEI-
KaeTCs IeIlb INYHTUPOBAHKMA BXOAHOI'O peAe BBOAA KOHTAKTOM "T K.1 mp.") MAM 3aMBIKaeT
KOHTAKT BBIBOAA ITPU ITOSIBACHUU YCAOBUM BREIBOAG — 3aMBIKAHNU KOHTAKTa peAe-IOBTOPUTEAH
3aKPHITOrO IIOAOJKEHMSI CTOHNOPHBLIX KAamaHoB (KL47Z). Konraktamm peae KQ1 ocyuiecTBasi-
eTCSI BRAIOUEHUE U OTKAIOYEHUE Lelled 3alllUTHI [IPU €e aBTOMaATHYeCKOM BBOAE MAM BEBEIBOAE:
KOHTAaKTH peae KQ1 moproraBAMBarOT HEllM BEIXOAHEIX PeAe 3alIUThI, CHITHaAU3AIUH, PEeruc-
TPAIlMX U BRIXOAHKEIX peAe onpoOOBaHHA.
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Ansi oOaeruenus pabot no onpoboBanuio T3 B bB3 npepycMoTrpeHa BO3ZMOXXHOCTL NPU-
HYAUTEALHOI'O BBOAA M BBEIBOAA 13 Ha OCTAHOBAEHHOM OOOPYAOBAHUM.

7.2.8.3. 3amuTa 1o cxeme “‘ABa M3 ABYX' peaamiyercd B OAoKe Tuna b3-2M (2AF1), rae
dbopMUpyeTCa KOMaHAA HA BEIXOAHBIE PEA€ OCTaHOBa TYypOMHBI, QUKCHPYeTCsa CpabarhiBa-
HUe 3ailUThl C TIOMOIIBIO YKa3aTeAbHEIX peae KHI1 n KH2, dbopmupyercs mHdDoOpMaiusa B
cxeMy OOIeOAOYHEIX 3aIIUT O CpadaThIBAHUU OAHOI'O U3 ABYX AQTUHMKOB (CM. 11. 8.3.4). B b3
[IPEAYCMOTPEHAa annapaTtypa AAd OIIPO0OBaHUA AQHHOM T3 KaK B OTAEABHOCTH AASL KayKAOTO
KaHaAd, Tak U AAd 000UX KaHAAOB OAHOBPEMEHHO (cM. 1. 9.3).

7.2.8.4. Aps (pUKcCaAIUU TIEePBOIIPUYUHEI CPadaThIBAHUS 3AIIUT OPraHU30BaHbl ABE HIMHKU
yKa3aTeAbHbBIX peae (cM. puc. 19, aucr 4). Oana mubka (EFH1) — aasg T3, aeucTByromux
OAHOBPEMEHHO Ha OCTAaHOB OAOKa ¥ TypOuHEI (T3 110 0CceBOMYy CMEIllleHHIO POTOoPa, 1O ITOHU-
JKEHUIO AGBACHUA B CUCTEME CMAa3KH, IO IIOBRIUIEHWIO AABACHMA B KOHAeHcaTope). [Iutanue
C 3TOH IIIMHKU CHUMAETCA Ipu cpadaThiBaHUM peAe ocTaHoBa OAoKa (KCT1). YrRasaTearHBIE
pPeAe OCTAABHBIX 3allUT HOAKAIOUArOTCA K muHKe (EFH2Z), Hanpsi>keHue ¢ KOTOPOU CHUMAaeT-
Csl TIOCAE 3aKPLITUSI CTOIOPHBIX KAANAHOB TYPOUHEI (peae KLSZ).

Illmura EFN1 opraHusyercss B cxeMe OO0IeOAQUHEBIX 3aIIUT AASA DOPMUPOBAHNA CUrHaAAd
O CcpabaTEIBAHUM OAHOI'O M3 ABYX AATUMKOB 3aUIUTHI (CM. . 8.3.4).

[HImuka EFS OopraHmM3oBaHa AAA TPOBEACHUS IIeHTPAAM30OBAHHOI'O ONPOOOBAaHUS 3alllUT
(cm. 11. 9.3).

7.2.8.5. B 3aBUCUMOCTH OT IpOrpPaMM, BBITIOAHSEMEIX [IPU CcpafaTeIBaAHUW PAa3AUYHBIX 1.3,
[IPEAYCMOTPEHEI TPY Pa3HbIe I'PYINE! BEIXOAHBIX PeAe, KayKAdsl M3 KOTOPBIX UMeeT CBOE PeAe
OHpPOCOBaHMS.

3amura "IToBRIILIeHVE AaBACHMSI B KOHAeHcarope TypOuMHLI' BKAodaer peae KCTWI,
KCTW2, xoTopeie NOAAIOT KOMaHABI Ha OCTaHOB OAOKAQ, OCTAHOB TYPOMHEI, OTKAIOYEHHE
reHeparopa, 3aKpeiTHe 3allOPHOM aPMATYPhI HA AMHUU COpOCa B KOHAEHCATOP.

SamuTel “[loHM>KeHNne AaBACHHUS MacAda B cuUCTeMe CcMas3kKu TypOunHb! A0 Il npeapeaa” u
"OceBoe cMmelteHUe potopa TYpOuMHEB' BRAIOYWAKOT peae KCTW3, KCTW4, KoTopeie IOAAIOT
KOMAHABLI Ha OCTAHOB OAOKQ, OCTAaHOB TYPOUHEL U OTKAIOUYEHUE reHepaTopa.

7.2.8.6. KoMaHABI Ha peAe OCTaHOBa OAOKA mnpu cpabaTeiBaHUM 3a1uuT TYPOUHBI POpMH-
PYIOTCSA ABYMS IIAPAAACABHO BKAIOUYEHHBIMUM KOHTAKTAMHU PA3HBIX pPeAe OAHOM I'DYIIIBbL AAS
IIOBBILIEHUSI HAACKHOCTH CXEMBEI.

7.2.8.7. Bce 3aluTH], BKAIOUAA MMEPEYUCACHHEIE BHIIIE, ACVCTBYIOT Ha PeAe OTKAIOUEHUS
TypOuHbl KCTS1..KCTS., KOTOphIie BKAIOYAIOTCH TAaK>Ke IIPU ACHMCTBHUM 3alllUT, OCTaHaBAMBa-
IOIUX OAOK U KOTEA, M IIPH OTKAKYEHHU TYPOHMHBI KAIOWOM. [locae cpabaThIiBaHHUSA DeAe
OCTAHOBA TYPOMHEI BKAIOYAIOTCS HA CAMOYAEPIKUBAHHE, KOTOPOE CHUMAaeTCH 4depe3 3 MUH
TIOCAE 3aKPBITUS CTONOPHEIX KAAIIAHOB TYPOMHEI, 4TO o0ecreunBaeT BO3MOXHOCTE BBIIIOAHEe-
HUsI HanbOAee AOATOM Ollepaliy IIPOorpaMMbl OCTaHOBA 0e3 BMelllaTeALCTBA IMEePCOHAAQ.

7.2.8.8. Ilpu npoekTHPOBaHUM BEIXOAHBIX Henen T3 HeoOXOAUMO MMeTh B BHAY, YTO Ha-
I'Py3Ka Ha KOHTAKT BBIXOAHOIO peae AroO0oro 6A0Ka 3aljMT He AOAJKHA HPEBHINAaTh 2 A, 4TO
COOTBETCTBYET IIaPAAEABHOMY BKAIOUEHUIO 9-10 BEIXOAHEIX peAe. B Tex CAydasgXx, KOTAa He-
00x0opAuMO CHOPMHUPOBATEL OOABUIIOE KOAMYECTBO KOMAHAHBLIX M MHPOPMAIIUMOHHBIX BO3AEH-
CTBUU, AN Yyero TpedyeTrcsa Ooabie 10 peae, OpraHu3yeTcs AOIIOAHUTEABHAS IPYIIa BEIXOA-
HBIX peAe, BKAIOYaeMasi KOHTAaKTaMH II0 KpauHer Mepe ABYX BLIXOAHBIX PeAe IIepBOU IpyIl-
ITbI, KOHTAKTHI BKAKOYAKOTCA IapaAreAbHO. Peae AOIIOAHUTEABLHOU rpynnbl QOPMUPYIOT Hau-
MeHee OTBETCTBEHHEIEe UAU AYOAMPYIOIIHEe KOMAaHALL TJ3.

7.2.8.9. Ilpu KOAMYeCTBe IIaPAAANEABHO BKAIOYEHHBIX BBEIXOAHBIX peae OoAee YeThbIpeX AAS
3aIIUTEl KOHTAKTOB, KOMMYTUPYIOIIUX OOMOTKU 3THUX PEAe, OT NepeHanpsi>KeHUsa IpHU pas-
MBIKAHWH [apPaAAeABHO UX KaTYIIKaM YCTaHABAUBAIOTCA AMOABI THIa KA202P.
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7.3. MnkponpoueccopHas TexHUKa

7.3.1. Il puMeHeHUe MUKPONPOLIECCOPHOM TEXHUKU AASI PeaAr3aliiy MOACUCTEMBI T3 Aaer
CAGAVIOLIMEe NMPEeUMVYILeCTBa 10 CPAaBHEHHUIO C TPAAUIIMOHHBLIMU CIIOCOOaMHU:

BO3MOJKHOCTbH HENPEPLIBHOIO KOHTPOASI AOCTOBEPHOCTH BXOAHBIX aHAAOTOBBIX M AMCK-
PeTHBIX CUTHAAOB C CUTHaAM3alMen U perucrpanuerd HeuCIPaBHOCTH OTAEABHBIX AGTYHKOBRB
VAU K@HAAOB KOHTPOAS;

[IOBBLIIIEHNE AOCTOBEPHOCTHM BXOAHBIX CUTHAAOB 3d@ CYET HeIPEepPLIBHOM AHAIHOCTHUKH CHUTI-
HAAOB OT HECKOABKHX AATYMKOB OAHOI'O MapaMeTpa C BhISBAGHUEM HEeHMCHPaBHOI'O AQTYHKAE U
BO3MOJKHOCTBIO U3MEHEHUS I[P 3TOM aATOpUTMa POPMUPOBaHUA BXOAHOTO CUIrHaAa o AaH-
HOMY IlIapaMeTpy;

BO3MOJKHOCTE HAAOKEHMA 3alpeTa Ha cpabaTkiBaHUeEe UAU AeucTBUe T3 nmpu oOHapyxe-
HUU HEAOCTOBEPHOCTU CUTHAAA I10 IapaMeTpy, KOHTPOAUPYEMOMY AQHHOU T3,

BO3MOJKHOCTb KOHTPOAS BBIAQYU KOMAHA Ha UCIOAHUTEABHBIE YCTPOMCTBA 13 C CUrHAAU-
3alyiey M perucrpanuer pakra OTCYTCTBUS KOMAaHABLI Ha AQHHOE YCTPOMCTBO IIpU CpadaThl-
BaHUU T3, AeUCTBYIOIIUX Ha 3TO YCTPOUCTBO;

BO3MOJXHOCTh KOHTPOASI BRIIIOAHEHMSI KOMaHA 110 PakTy ¥ BO BpeMeHH;

CaMOAUArHOCTUKA TEXHHUYECKUX CPEACTB C CHUTHaAU3aluer U Perucrpanuenl OTKasoB, C
YKa3aHMEM OTKAa3aBIIero 3AeMeHTaq;

BO3MOJXKHOCTE CAHKIIMOHUPOBAHHOIO KOHTPOASA COCTOSHHUSA AIOO0T0 AQTUHUKAE WA aATOPUT-
Ma C BblAayer MHQOpPMAIMKU Ha 3KpPaH AUCIIAed,

BO3MOJXHOCTb CAHKIITMOHUPOBaHHOI'O U3MEHEHUs YCTaBOK CcpabaThIBaHUs, BEIAEPIKEK Bpe-
MEHH, COCTOSHUS PEMOHTHOIO BBIBOAA C pabouyero mecrta oneparopa ACY TII ¢ perucrpaiiu-
el BHEeCEeHHBIX N3MEeHEeHHH;

BO3MOXXHOCTh (PUKCAIIMU BpeMeHY BO3HUKHOBEHHUS BCeX PEerUCTPUPYyeMbIX COOLITHH.

[Tpu mpoeKTUPOBAHHUK AOAXKHEI OLITH IT0 BOBMOXHOCTH PEaAN30BaHbl BCE 3TH IIpeuMyile-
CTBaA.

7.3.2. HepocTaTkaMu NpUMeHEHHSI MUKPONPOLUECCOPHON TEXHHUKU AN PEAAM3AIIMM ITOA-
cucTeMbl 13 SABAAIOTCH:

BO3MO>XHOCTEL I'eHepalllHd AOKHBIX CUTHAAOB BHYTPH KOHTPOAAEPAQ;

BO3MOKHOCTE "3aBUCAHMA KOHTPOAAEPQ;

HEeOOXOAVMOCTD IIPU IIPOEKTUPOBAHUY KOHKPETHLIX OO BEKTOB Pa3paboTKH AETAALHOU TeX-
HoAOruuecKom CTpYKRTypel ACY TII ¢ yueToM TpeOOBAaHVH PA3AMUYHLBIX IIOACUCTEM,

YKa3aHHBIE HEAOCTATKHY MOTYT OBITH YUYTEHBI U CKOMIIEHCUPOBAHLL IIPHA NPOEKTUPOBAHNY
CTPYKTYPEL B CBA3eU IIOACHCTEMEI 13,

7.3.3. IIpoeKkTUpPOBaHME IOACHUCTEMBI T3 HAa MUKPONPOLECCOPHBIX CPEACTBAX 3aKAKOYaeT-
Cs B BLIIOAHEHUUM CACAYIOIIMX padoT:

7.3.3.1. BeiOOp TeXHUYECKUX CPEeACTB, OOAQAQIONIINX AOCTATOYHOM HAAEKHOCTBIO, eMKOC-
ThbIO, OBICTPOAEHUCTBUEM H T.A., 110 BO3MOXHOCTH @HAaAOTHYHEIX HPOrPAMMHO-TEXHHUYECKHUM
CpPEeACTBaM, Ha KOTOPBIX BBINOAHEHEI Apyrue noacucremel ACY TIL

[loacucrema T3 MoXeT OBITH PeaAM30BaHa Pa3HBIMU CIIOCOOAMMU:

noacucremMa I3 paccpeAoTodYeHa IO PAa3sHBEIM KOHTPOAAEpaM, B KOTOPBIX PeaArM30BaHa
ACY TII, no TexHoAOTHYECKOMY NpHUHIUITY {13 KOTAA — B KOHTPOAAEpE VIIPABACHUS KOTAQ,
T3 TypOUMHEI — B KOHTPOAAEDE VIIPaBA€HUA TYPOHHEBL U T.A.);

nnoacucTeMa T3 peaAn3oBaHa B OTACABHBIX KOHTPOAAEPpAaX, KoTopkle oOpasyror MITY T3.

7.3.3.2. Onpeaenenue HeOOXOAMMOCTH U CIIOCOOO0OB pe3epBUPOBAHUA 3AEMEHTOB IIOACHUC-
TeMbl T3 C yueToM TpeOyeMOU HaAe)KHOCTH U JKUBYUECTU NOACUcTeMbl 13 [8] U Hape KHOCTH
BEIOPAHHBIX TEXHUYECKUX CPEACTB.

00-78
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7.3.3.3. CocTaBAeHMe 3aAaHUSI Ha MporpaMMupoOBaHue.

Bua 3apaHUsI COrAGCOBBIBAETCS C Pa3pabOTIMKOM TeXHMYECKUX CPEACTB. 3aAaHME COCTO-
UT U3:

TUIIOBEIX AATOPUTMOB 3alUT, IPpUMephl KOTOPBIX IIPUBEAEHEI Ha pHC. 5-9;

AQHHBIX 00 0O0BeMe U TeXHUYeCKUX YCAOBUAX Ha BhiltOAHeHUHe T3 Anu00 B BUAE CTPYKTYP-
HBEIX CXeM TEeXHOAOTHMYECKHX 3alIuT, AMO0 B TabamdHOM (hopMe, AUbO B BUAE TEKCTOBOTI'O
OIIMCAHUSA;

TaOAMIT BXOAHBIX M BBEIXOAHBIX CHIHAAOB, CUTHAAOB, HanpaBasieMbiX B PAC, KA3, curna-
AOB TEXHOAOTHYECKOU CUTHAAM3AIINU.

7.3.3.4. BriGop crmoco60B BBOAA ¥ 0OpabOTKM CUTHAAOB AGTYUKOB T3.

7.3.3.5. BeIGop cnocoBO0OB CBI3W MOACUCTEMBI 13 ¢ MCIOAHUTEALHBIMU YCTPOUCTBAMHU, CU-
CTeMaMU CUTHAAM3AIUM U peructpanuu, ApyruMu noacucremamu ACY TT1.

7.3.4. TIpy HEeOOXOAUMOCTHU pe3epBUPOBAHUA AQTUYHKOB OHO BLIIIOAHSETCH C YUYEeTOM CAe-
AYIOLIEro:

7.3.4.1. Aatauky, QOPMHUPYIOLIHNE YCAOBUSA aBapUHHBIX CUTyaluu aad 13, OTHOCATCA K
3TOM MOACHCTEME U UX CHUTHAABI {CM. II. 7.3.0.3) 0O6pabaTriBalOTCA B 3TOM MOACUCTEME C BO3-
MOJKHOCTBIO AQGABHEMIIErO MCIIOAB30BaHUs B Apyrux noacucreMax ACY TTI I'lpu mHeobGxoam-
MOCTY CUWrHAABI, (POPMHUDPVIOIIUE YCAOBUS BBOAa T3, Mmoryr nepeaaBarbcss B MIIY T3 wus
APYTHX HOACUCTEM TIO IIU(PPOBOU CBS3H.

7.3.4.2. NaTyvKaM¥ NOACHMCTEeMH! T3, BeIIIOAHeHHOU Ha Oa3ze MITT, moryr OBITE Kak AQT4YH-
KH AMCKPETHOI'O CUTHaAA (IOTEHIIMAABHOI'O MAUM THUIIA 'CYXOH KOHTAKT'), TaK U AQTYMKH aHa-
AOTOBOI'O HOPMUPOBAHHOIO cur”Haaa (0-5 MA, 4-20 MA, 0-10 MmB), HaTyparbHOI0O CUrHand Tep-
MOIIap ¥ TEPMOMETPOB COIPOTHUBACHUS.

7.3.4.3. MUKpPOIIPOIIeCCOPHAA TEXHUKA HO3BOASET ITOBBICUTH AOCTOBEPHOCTH (DOPMMPOBA-
HUSI BXOAHBIX CUTI'HAaAOB 3a CUET:

OIIpEeAEAEHUSI UCITPAaBHOCTH Ka)KAOTIO AATYMKA,;

OIIpEAEAeHUA UCIIPABHOCTH AMHUM CBSA3U C AATYUKAMU;

BBIAGAEHVSI HEVCIIPaBHOI'O AQTUMKa CPeAM HECKOABKUX AGTYMKOB OAHOTO IIapaMeTpa;

BO3MOJKHOCTH U3MEHEHUSA aAropuUTMa QOPMUPOBAHUSA CUTHAAQ IO 3TOMY IIapaMeTpy: UC-
KAIOUEeHHEe HEeHMCHPABHOTO AATYMKA U3 PacCMOTPEHMUSI.

OTU 38A84U ACTKO PEellIaroTCs IPU IPMMEeHEHNH AGTUYNKOB C BBIXOAHBIM CUTrHAAOM 4-20 MA
U TpeX AQTYUKOB OAHOrO napamerpa. TakuM oOpa3oM, HauOoOAee IPEeAlIOYTUTEABHBIM Bapu-
aHTOM KOHTPOAA napaMeTpoB AAsg 13 Ha Oa3e MIIT siBasieTca HCHOAB3OBaHME TPEX AATYMKOB
dHAAOTrOBOTO CcUTHaAa 4-20 MA. B Ato60M CAydYae KOAMYECTBO IPUMEHAEMBIX AQTUYMKOB AQOAXK-
HO OBITh HE MEHee YyeM KOAHMYECTBO AQTUMKOB, YKa3aHHEIX B [1]-{5].

7.3.5. IIpu HeoO6XOAUMOCTU pe3epBUPOBAHUA KOHTPOAAEpOB MITY T3 OHO BBITOAHSIETCS
CACAYIOIINM O0pa3oM:

7.3.5.1. AAd OBHIILIEHUA HAACKHOCTH U JKUBYUECTH ITOACUCTEME] T3 OOBIUHO IPpUMEHSsIeT-
Csl pe3epBUPOBaHHE KOHTPOAAEPOB, odOpasyromux MITY T3, ¢ TeM, 4TOOB NIpH BBEIXOAE U3
CTPOSI OAHOTI'O U3 HUX NOACHUCTEMA COXpPaHHMAA PaboTOCITOCOOHOCTE.

Hanpumep, ABa wAM TPH KOHTPOAAEPA BLIIOAHAKOT OAMHAKOBYIO NPOrpaMMy, MOAyYas
OAVHAKOBYI) HMH@POPMAIMIO U BhIAdBasi KOMAaHABI Ha OAHM M Te Xe MY, A BCe 3alUTHI
OAHOTO U3 HEeCKOABKUX OAHONMEHHEIX MEeXaHU3MOB (IIMUTAaTEABHBIX HACOCOB, ALIMOCOCOB) BBI-
IIOAHSAIOTCS B OAHOM KOHTPOAAEPE, a 3alUTHl BTOPOrO MeXaHu3Ma — B APYTOM.

Ilo Mepe HaromnaeHnuss onwiTa paboret MIIY T3 Kpurtepuum U criocoObl pe3epPBUPOBaAHUA
KOHTPOAAEPOB MOTYT OBITH CPROPMYAMPOBAHEL OOAEE YETKO.

7.3.5.2. Cnnocob dpopMmpoBaHud KOMaHABL 13 HAa WCHOAHUTEABHBLIE YCTPOUCTBA OPH pe-
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3epBUPOBAaHHUM KOHTPOAAEPOB OIIPDEACASeTCA NPpU NPOEKTUPOBAHMUY, UCXOAA U3 TpeOOBaHUU
AOCTAaTOYHOU HAAEKHOCTH IMOACHUCTEMEl U IIPHUHATON CTPYKTYPbI CUCTEMEL.

7.3.9.3. B cayyae pe3epBUPOBAHUA KOHTPOAAEPOB BBOA CHUI'HAAOB BCEX AATYHUKOB OCYyIile-
CTBASIETCS B KAJKABIU KOHTPOAAED, AASL Yero IPeAyCMaTpUBaeTCsl YCTPOUCTBO Pa3sMHOKEHUS
CATHaAdG AMCKPETHOI'0O MAM aHAAOIOBOI'0 AAQTYMKA, KOTOpPOe HO3BOASieT NP HeOOXOAUMOCTH
HCIIOABL30BAaTh AQHHEIM CUI'HAA U B KOHTPOAAEpaX APYTHX IIOACUCTEM.

BBOA CHIHAAOB pPe3epPBUPYIOLIUX APYT APYTa AQTUMKOB B Pa3HEIE KOHTPOAAEPHL ¥ CpPaBHe-
HHE UX 110 HHTeP{EerCHEIM CBA3AM HE UMeeT CMBICAG, TaK KakK AOIyCTHMOE PAacCOrAdaCOBaHUE
CHTHAAOB AQTUHKOB B IIPEAEAdaX MX KAACCa TOYHOCTH OOABIIE, YeM HEAOIIYyCTUMOE PAaCCOrAa-
COBaH¥e CUTIHAAOB [IPOLIECCOPOB 3TUX KOHTPOAAEPOB BCACACTBHE UX BHYTPEHHEH IIOTrPEeITHO-
CTH.

7.3.6. Cssizu noacucremul T3 ¢ Apyrumu noacucremMaMu ACY TI1 opraau3syroTcss CACAYIO-
UM 0o0pa3oM:

7.3.6.1. CBa3u nopcucTeMbl T3 3aBUCSAT OT BAPHUAHTA BRIIIOAHEHUS [IOACUCTEMBI 13 OTHO-
cuTeAbHO Apyrux noacucrtem ACY TI1 (puc. 20):

IIOACHCTEMA 13 pacCpepAOTOYEHA [0 Pa3HbIM KOHTPOAAEpPaM, B KaKAOM M3 KOTOPHIX Ha-
xopaaTcs ¥ Apyrue nmoacucteMesl ACY TTI, oObepAVHEHHBIE 110 TeXHOAOTUYECKOMY OPHUHITUITY:
T3 KOTA@ — B KOHTPOAAEPE YIIPAaBAGHHA KOTAQ, 13 TYPOHMHEI — B KOHTPOAAEpE YVIIDABACHHS
TYPOUHEL U T.A.;

noacucreMa T3 pearn3oBaHa B OTAGABHEIX KOHTPOAAEpax, KOoTopeie oOpasyioT MITY T3.

7.3.6.2. CBsA3b MEeKAY SIAE€MEHTaMH MOACUCTEMEI 13, pacCpeAOTOYEHHELIMY 110 pa3HEIM KOH-
TPOAAEPAM, & Tak’Ke CBA3b C ApyruMu nmoacucremamu ACY TII ocymiecTBasieTcs yepes3 KOH-
TPOAAEPHEIE CETH MAM 110 Kabearo yepe3 YCO KOHTPOAAEPOB B 3@aBUCUMOCTH OT 00ecneduBa-
eMBIX CUCTEMOH XapaKTEePHUCTHK 10 HAAEKHOCTU M ORICTPOAEUCTBUIO.

7.3.6.3. 3apaua c6opa U 0OpAbOTKU BXOAHBIX CHUIHAAOB AAS HOACHUCTEMBI T3 penlaeTcs
AMOO0 B paMKaxX 3TOM MMOACHCTEMEI, €eCAH OHa obpasyer MIIY T3, Aan60 B 00mien nopcucreme
coopa U 06paboTKu MHPOPMALUHM, €CAU HOACUCTEMA 13 paccpepOoToOdeHa NO Pa3sHbBIM KOH-
TPOAAEPAaM.

ITpu Heob6xoauMocTH o6paboTadubei B MITY T3 curiaa Moet OBITE IepepdH B Apyrue
MOACHCTEMEI B MPPOBOM POpMe 4epe3 KOHTPOAAEPHEBIE CeTU MAU 110 Kalbearo depe3 YCO
KOHTPOAAEPOB.

AAST 3aAa9H @aBTOMATHYECKOI'0O BBOA@ M BHIBOAA 3alllUT, pearM30BaHHBIX B MIIY T3, pAo-
IIyCKaeTCsa MCOOAR30BaHHE CUTHAAOB, 0OpabOTaHHLIX B APDYTHX HNOACHCTEMAX U IIPHUHATHIX B
MITY T3 yepe3 KOHTPOAAEPHEIE CETH.

7.3.7. CBSI3U NOACUCTEMEI 1.3 C HCIIOAHUTEABHBEIMHY YCTPOUCTBAMH OPTaHM3YIOTCA C yde-
TOM CAEAVIOLLEro:

7.3.7.1. CBa3p noacucremsl 13 ¢ 1Y 3aBHCUT OT TOrO, rA€ OPraHM30BaH Y3€A pUOpHUTe-
TOB AQHHOI'O YCTPOMCTBa, pPEmIaroiivy, B YaCTHOCTH, 33AQUy 3alpera BCeX APYTUX KOMAaHA-
HBIX BO3AEHMCTBUM Ha 3TO YCTPOWCTBO IIPU HNOCTYIIACHHUYU HA HEro KOMaHAE! OT IOACUCTEME]
T3 (cM. puc. 19). B y3re IpHOPUTETOB OPraHU3yeTCss KOMaHAA Ha IpusBop MY.

7.3.7.2. HanGoabnias HAAEXKHOCTEh CBsI3M 00eCIIeYnBaeT s IIPH BEITIOAHEHUH Y3A4d IIPUOPH-
TETOB B TOM JK€ KOHTPOAAEPE, I'A€ BBINOAHAIOTCS T3, AGUCTBYIOIME Ha AgHHOe K1Y, HO npu
3TOM B KOHTPOAAED AOAKHEI OBITH BBEACHEI BCE KOMAHABI O0Aee HHU3KUX MPHOPUTETOB, ACH-
CTBYIOIIYe Ha 3TOT MY.

Ecau nopcucTteMa T3 paccpeAOTOYEeHAa IO Pa3HbLIM KOHTPOAAEpaM, 3TO TpeOOBaHUE BEI-
[IOAHSETCS BHYTPH Ka)KAOM TEXHOAOTMYeCKOU I'pymusl: 13 u MY 3TOM Irpynnbl pacnoAaraloTCs
B OAHOM KOHTPOAAEpe.
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Ilpu BomoAanennu T3 B MITY T3 B HeM BBINOAHSAIOTCS Y3ABI IPHOPHUTETOB BCEM apMaTy-
DBl C 3A€KTPOMArHATHEIM [IPDMBOAOM, TaK KaK 3Ta apMaTrypa CaMa BBITIOAHSET 3alllMTHBIe
QYVHKUUY ¥ UMeeT MUHMMAABHOE€ KOANYECTBO VIIPABASIONIMNX KOMAHA,

Y3ABI NPUOPUTETOB OCTAABHBIX UCITOAHUTEABHEBIX YCTPOUCTE BHITOAHSIOTCS B PaMKax IOA-

CUCTEeMEI YIIPaBACHUA, KOTOpasd B CBOW OUepeAb MOXKeT ObiTh BhIIOAHEeHa Ha MITT uau Ha
TPAAUIIMOHHBIX CPEACTBaX.

71.3.7.3. I1py BEITIOAHEHUH y3Aa npuopureToB Ha MIIT B paMKax IOACHUCTEMEBI YIIpaBAe-
ausg ACY TI1 koMasHABl T3 niepeaaroTca 4yepe3 KOHTPOAAEPHBIEe CeTH U/MAM II0 KaOeAbHOH

cBA3u yepe3 YCO B 3Ty IIOACHCTEMY, & AASL OCOOO OTBETCTBEHHBIX MCIOAHHUTEABHBIX VCT-
PONCTB MOI'YT AYOAVPOBATHECSA KabeAbHOU CBA3bIO C BEIXopaa MITY T3 Ha ycTpoOMCTBO.

7.3.7.4. ITpy BHINOAHEHHH Y3Ad NPUOPUTETOB HA TPAAMIMOHHBIX CPEACTBAX B CXeMe VII-
paBAaeHus ‘cBoero” MY xomasaw! T3 nepeparoTcsd B CXeMy yIIPaBACHUS Ka’RAOr0 YCTPOMCTRA.

8. TPEBOBAHUA K NPEACTABNEHNIO NHOOPMALINN

8.1. Obwume TpedbosaHusn

d.1.1. B oneparuBHoM KOoHType bILY opranusyercss cBeTO3ByKOBas aBapUiiHasi CHIHaAM-
381U CpaldaThIBAHUA Ka’KAOM 3auUTHI. IlpM cpabareiBaduu T3 OCHOBHOTO OGODVANT. ..
(OAOKA, KOTAQ ¥ TYPOMHEI) MHOTAA CUTHAAHU3UPVETCS TAaK)KE€ HAWMEHOBAHP® LEIMOAHSEMOI
nporpaMMsel aevcteus T3.

6.1.2. Ilpu mocaepoBaTeAbHOM CpabaTHIBaHUM HECKOABKLX | 3 ofecmeymwBaeTcd olepa-
TUBHOE U/HUAM HEOllepaTUBHOE OAHO3HAYHOE CIpeAeArer™  [I'3, cpaboraBuieil mepBoil.

8.1.3. Anst T3, UMeIomMX BHIAEDIKKY BPeMIH™ |, cpabaTniBauue 20 ¢ M 60Aee, MOJKeT
BBIIOAHATBCS IIPDEAYHIPEAUTCABHANA CHTIIaAY ™ 4111 O HAYaA€ OTCYETa BBIACPKKH.

8.1.4. Aast T.3, BHIIIOAHEHHEIX 0 ~ .eMe “ABa U3 ABYX" C MCIIOAB30BAHHEM AGTYUKOB, KOH-~
TPOAUDYIOIIMX OAHY BEAKGW' cyrHaAu3upyeTrca QakT cpabaThiBaHUA OAHOTO U3 ABYVX AQT-
9YUKOB ITOAQYEH 8B&PMH™ 1,010 CBETOBOTO CATHAAA ¥ ITPEAYIIPEeAUTEABHBIX CUTHAAOB! IPYyNIIOBO-

—

rQ0 CBETOBOTS ¥ gyroBOro. CHUrHan OTCTPAMBaeTCsi OT BO3MOKHOM HEOAHOBPEMEHHOCTH CPa-
OaTBHIBA™ 157 AGTUYMKOB.

Ilpr MCTIOABL30BAHMH AGTYUKOB, KOHTPOAUPYIOIIUX pPa3Hbie 3HAYEHHA OAHOIO IlapaMerpa:
IpepaBapUMHOe U aBapuMHOe (Hanpumep, ypoBeHb B IIBA, ypoBeHE B AeMIIb 712, Ganey,
cpabaThiBaHME TOABKO AQTYUKA NPEAYIPEANUTEABHOU CUTHAAMIALAY [,c IBASCTCS HEHCIpaB-
HOCTBIO ¥ He CUTHAAM3HUPYEeTCs KaK HeMCHIPAaBHOCTEL [3, FN ZarHaAu3npyeTrcs cpabaThiBaHHe
OAHOTO AATHUKE, HACTPOEHHOTO Ha ABAPHUHHV™ . 13BKY,

-

8.1.5. Aast T3, BRIOATi@HY ™ 77 110 cxeMe “pABa U3 TpeX', CUrHaausupyercs paxkT cpadaThi-
BaHMsI OAHOTO 7, 4uKa. HPeAyHIpEeAHNTEeAbHBIE CBETOBOM M 3BYKOBOM CUTHaAbl. CHIHaa OT-
CTNZ . ,8d€TCSI OT BO3MOXHOW HEOAHOBPEMEHHOCTH CpabdaThIBAHUSA AATYHKOB.

8.1.6. I'lpu cpabarmiBanuu T3 BBIAGETCS HHULMATHBHas uHGopmauus B 3apaun PAC nm
KA3, eCA¥ OHHM IIPEAYCMOTPEHEI IIPOEKTOM.

8.1.7. B ontepatuBuoM KoHType BILY B pamMrax o01mer NpoeKTHOH KOHLEIITHHN OPraHu3y-
eTCSl CUTHAAU3AUMS [IOAOKEHHUS UAUN cocTossHUua MY, Ha KOTOpEIe AeUCTBYIOT T.3.

8.1.8. AOIIOAHUTEALHO K CHUTHaAaM, yKasaHHbeM B nm, 8.1.1-8.1.6, sva bIIlY opranusyercs
CUTrHaAU 3a1 M.

HEHCIIPABHOCTHU 3AEKTPONUTAHUA cxeM T3;

COCTOSTHHSI YCTPOMCTB PEXKUMHOIO BBOAA T3,
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HEeMCHPaBHOCTH Ielled 3ACKTPOMArdMTOB CTONOPHBIX KAAIIAHOB TYPOUHE];
Pe3yABTaTOB ONpoOOBaHusa '3 IIpyA NIPUMEHEHUHN CIEIIMaAbHOU CUCTEMBI OIPOOOBaHUA.

8.2. BoinonHeHnue T3 Ha peneviHoOn annaparype

8.2.1. CpabaTtbiBaHue KasXKAOU T3 CUTHAAUBHUPYETCS 3aropaHueM TaOAO ¢ HAUMEeHOBaHUEM
AGHHOM T3 ¥ 3BYKOBBIM aBAaPUUHEIM CUIHaAOM. AAd T3, OTKAIOYAIOIIUX OCHOBHOE O00PYAO-
BaHUE WAM CHHJKAIOIINX €ro HArpys3Ky, AOIIOAHUTEALHO OAHOBpPEMEeHHO C TabAo cpaboTas-
ey T3 3aropaercss TAOAO C HAUMEHOBAHUEM BBITIOAHSEMOU IIPOTPAaMMEl, €CAM 3TO ITPEAYC-
MOTPEHO MPOEKTOM.

8.2.2. 3amura, cpaboTaBIlasi MepBOM ¥ SIBUBIIASCS HePBOIPUINHON OTKAIOUEHHUS 000PYAO-
BAHUSI, OIPEAEASETCs IO CpabaThIBAHUIO €€ YKA3aTEAbHOI'0 pPeAe, KOHTAKT KOTOPOrO MOJKET
OBITH PAa30OMKHYT TOABKO IIPX MEXAaHWYECKOM BO3AEMCTBMHM I[I€PCOHAAd. YKa3aTeAbHBIE pPeAe
3310UT, CpadaThIBaHUE KOTOPHIX ABUAOCEH CAEACTBHEM OCTaHOBA OOOPYAOBaHNS, He CpadaThIBaioT,
TaK KaK IIpY CpabaTBIBAaHMM BBIXOAHEIX PeAe AGHHOM IrpyIiibl 13 ¢ HUX CHUMAETCs HalpsiKe-
Hue. Ha puc. 14, 15 noka3aHa opraHusaliys IWHKH DHTaHUs yKa3aTeAbHBIX peae (EFH).

8.2.3. CurHanm3auus HA4YaAd OTCYEeTa BBIAEP)KKU BpeMeHM T3 OOBIYHO BHIMIOAHSAETCS Ha
OTAEGALHEIX TAOAO MAM Ha TaOAO AaHHOM T3 ¢ mpeAylnpeAuTeAbHBIM 3BYKOBBIM CUTI'HAAOM.

8.2.4. CurHaA cpadOaTbeIBaHUA OAHOTO M3 AATYMKOB 3alIUTHl IIPH MCIIOAB30BAHHUM B 3alIUTE
ABYX UAU TpeX AQTYHMKOB OAHOTO IIapaMeTpa OPraHU3yeTCs CAGAYIOIIUM OOpa3oM.

B 3amuTe, ACUCTBYIOLIEH IO cXeMe “ABa u3 Tpex' (cM. puc. 15), cpabaTeiBaHie OAHOTO U3
TPeX AQ14xiCh Je TIPUBOAUT K OTKa3y 3alUTHL ¥ CBUAETEALCTBYET O HEMCIIPAaBHOCTH B €€
[elgX. B 3TOM CAydYae RRAIOYAETCS HPEAYHIPEAUTEALHEIM CUIHAA OT KOHTAKTOB peae KLH.
CHrHan AOAJKEH BBIITIOAHATHLX C BLIACPKKOM BpeMeHH, ofecreunBamlner OTCTPOUKY OT pas-
HOBPEMEHHOTI'O IPAaBUAABHOIO CpabasiBaHUsA AQTYMKOB 3aIIUTHI. CUIrHaA MOJKeET ObIThb BLITIOA-
HeH IpynuoBEIM. B 3TOM cAyuyae opraHm3ycomcsd LeHTPAAbHAs BLIAEGP)KKA BpeMeHU B CcXeMe
CUTHAAN3AIUH.

B 3amuTe, mOCTpOEHHOM IO cXeMe "ABa U3 ABYX', CPa3ATHIBAHUE OAHOI'O M3 ABYX AaT4YU-
KOB MOJKET ABUTHCH KaK CACACTBUEM AOKHOI'C cpafaThiBaHus ML) AATUHKAE, T.€. HEUCIIpaB-
HOCTH B IlensX 3alHUThI, TAK U CACACTBHEM HecpabaThiBaHUS BTOPOTC AvTUYKKE, T.€. MOsBAE-
HUEM aBapUHHOM CHUTYAaIlUN.

CHUrHanm3anus AASI CXeMEBI “ABa U3 ABYX' OPraHU3yeTCs CAEAYIOUIMM 00pa3oM: BKAF»IIOT-
Cs aBapuU¥HOE TaOAO AQHHOM 3aIlUTHL U rpynoBoe Tabao "CpaboTaA OAMH M3 ABYX AATUHKOB
3AITUTEL .

OrnepaTop IO APYITOH OIlePAaTUBHON MH(OPMAUU AOASKEH OL€HUTH CUTYallHIo Ha 000py-
AOBaHUHU U NPUHATH COOTBETCTBYIOILUE MEPHI.

CxeMa OpraHu3aliy TAKOM CUTHAAM3almy IDMBEeAeHa Ha puc. 21. I'lpu BeITOAHEeHUU CcXe-
MBI CUTHaAM3AIWH YITEHO, YTO AdaKe IIPH IIPABHABHOHU pPabOTT C¥eMEBl CpabaThIBaHME 000UX
AATUMKOB MOJXET ITPOMCXOANUTH HeOAHOBPEMEeHHO. Pa3HOBPEMEHHOCTL PALULITLY AMATYUKOB HE
AOAJKHA IIPHUBOAUTH K BRAIOUEHMIO CUTHAaAd HEHCIIPABHOCTU. AAA 3TOI'0 HpPeAyCMATpUBAae: It
rpynnoBoe peae BpeMeHu KLT ¢ BripepsRkoM BpeMenu A0 20 ¢. Ecau mo McTedYeHHH 3aAaH-
HOH BBIA€DJXKH BpeMEHHM BTOPOM AATYHMK 3ALIMTHL He cpafoTaeT, BKAIOYAIOTCA MPOMEXYyTOY-
Heie peae 1KLTHI, 1KLTH2 u 3atem peae 2KLTH. ITocaepHee BRAIOYAET IPYHIIOBOE TaBAO
"CpaboTaA OAUH M3 ABYX AGTUHMKOB 3allHUTHI'".

Peae 1KLTH1, 1KLTH2 BRAWOUarOT aBapuitHOe TaOAO TOM 3aIUTH, OAHMH U3 AATYUKOB
KOTOpOu cpabdoTan, 1 peae curHaamsauuu KLH1 (KLH...), KoTOpoe BCTaeT Ha CAMOYAEPKHBa-
HMe ¥ Pa3MBIKAIOIVM KOHTAKTOM OTKAIOUAaeT peaAe Bpemenu KLT. Takum obpazom KLT oka-
3BIBaeTCA 'OTOBBIM K I[IPUEMY HOBOTO CHTHAAA.
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Pene BrkArOYeHHUs rpynnosoro curtard 2KLTH ocTtaercsi BKAIOYEHHLIM Yepe3 IIellh caMo-
YACPRKMBAHUS U KOHTAKTH peae KLH1 (KLH...} ¥ Aep>XUT BKAIOUEHHEIM IPYIIIOBOE TaOAO AC
YCTPAaHEHUA HEMCIPAaBHOCTH AATYHKA.

8.2.5. B onepaTHBHOM KOHTypE IPEAYCMaTPWBAETCS CUTHAAM3AIIMS IIOTEPH HAIPSIKEeHUS
NOCTOAHHOI'O UAM NEePEMEHHOIO TOKA B LelsaX T3 U CUIrHaAa MOTepH Halpsi>KeHUs: Ha AaT4YU-
kax T3.

8.2.0. CBeToBasA CUTHAaAM3aNUs COCTOSAHHUA YCTPOHUCTB aBTOMATHYECKOTO BBOAA M ITOAOXKE-
HUA epeKAIoYaTeACH PEeKMMHOIO BBOAA 13 MOXKeT ObITh BLIIIOAHEHA AIOOBLIM NMOHSATHRIM IIep-
COHaAy CIIOCOOOM: Ha TAaOAO, A@MITOYKAX, CBETOAMOAAX — OTAEABHO AAST K&KAOT'O YCTPOMCTBA
BBOAG. COCTOAHUE PEeMOHTHOI'O BBIBOAA CITEIIMAABHBIMU CPEACTBAaMM HE CHTHAaAM3HPYeTCH.

8.3. BoinonHenne T3 Ha YKT3

8.3.1. CurHaausanus cpabaTeiBanus 13 U olipepAeAeHYe NIEPBONPUYHMHEI OTKAIOYEHUS 000-
pyAoBaHMs Ha YKT3 opraHmu3yeTcs ¢ HIOMOIILIO CBETOBLIX TAOAO TaK ’Xe, KaK U B PeACHHBIX
cxemax (cMm. nm. 8.2.1, 8.2.2). Curuaa o cpabatriBaHuu T3 pOopMuUpPYeETCHA KOHTAaKTOM peAe-
NOBTOPHUTEASI YKa3aTeABHOro peae KH1 B 6Aoke B3. DakT cpabaThIBaHUA OAHOTO M3 ABYX
AATUMKOB CUTHAAU3IUPYETCH KOHTAKTOM YKa3arearHOro peae KH2 B Oaoke b3-2M.

TabAO BBHITOAHAEMOM IIPOrPaMMEBI BKAIOYAETCHA KOHTAKTOM I'PYIIIIOBOrO YKa3aTEABHOIO PeEAe.

8.3.2. Ha auneBeix nmaHensx OAOKOB b3 yCTaHOBAEHBI CBETOAMOABLI, CUTHAAM3UPYIOLIUE
cpabaThIBaHUE Ka’kKAOT'O AGTYMKA 3aliMTBI M CAMOM 3alllHTHI.

8.3.3. CurHanusanus cpabaTbiBaHHsA OAHOIO M3 TpeX AATYMKOB 3aIUTHEI OPraHU3yeTCs 110
TOMY K€ IPHHIUILY, YTO M Ha pPeAe C I'PYIIIOBEIM TAaOAO M II€HTPAAU3OBAHHOM BBIAEPKKOU
BpeMeHU (CM. 1. 8.2.4).

8.3.4. AAst QOpMUPOBAHUA CUTHaAd Ha rpynmnosoe Tabao "CpadoTan OAUH U3 ABYX AQTUYU-
KOB 3aILUTH" ¥ HEHTPAAU30BAHHOM BLIACPKKU BPEMEHH AASl OTCTPOUKHU OT HEOAHOBPEMEH-
HOU PabOTHI AATYNKOB IIPEAYCMOTPEH ClenuaAbHbIN OAOK THIla BC. Aast Bcex T3 npeaycmar-
puBaeTcs opvH BC, KOTOPBIM yCTaHABAMBAETCA B 1mKady o0meOA0UYHEIX T3 1 BKAIOYAETCH B
cxemy obniebrouHbx T3.

[TpuHIIU Oopranu3anu curfaam3anuum Ha bC mokasax Ha puc. 22,

Ilpu cpabarsIBAaHUU OAHOT'O BXOAHOTO peAe B OAOKe B3-2M, ecau Apyroe He cpaboTaao,
cpabarriBaer peae KLHI! B 3TOM OAOKe U HOAaeT HANpPsKeHHe Ha UIHHKY CUTHAAU3aIMH
cpabarsiBauus OAHOro npubopa EFN2 u EFNJ, nupHd 3TOM 3allyCKaeTCss YCTPOUCTBO CUeTa
Bpemend AT1 B BC.

Ecan A0 ucTeueHHA 33AAHHOH BBIAEPKKH BpEeMeHH BTOpoOe BXoAHoOe peae B b3-2M He
cpaboTan0 ¥ HaupsikeHue ¢ IMUHKY EFN2 He OTKAIOUYHUAOCE, CpabaTsiBaeT YCTPOMCTBO CUETa
BpeMenu U peAae KLT1 B b(C. I'lpu 3ToM peae KLT1 BrAroyaeT peae KLH1, KOHTaKTOM KOTO-
POT0 BKAIOHYAeTCs rpynnoBor curHan “CpaboTan OAMH M3 ABYX AGTYHMKOB 3amuTel . KpoMme
TOr'O, OT KOHTaKTa peae KLH1 ¢ HeOoAbIION 3aAepKKOM cpaldaThiBaeT peAe KL2, KOHTaKTOM
KOTOpOro BrAlouaercss peae KL1. KoHTakTbl peAe KL1 3aAeMCTBYIOTCS AAST OpraHMU3alUH
mmHKY EFN1 B RaxxpoM mkady YKT3, B KOTOpoM yCTaHOBAEHH OAOKHM THUIla b3-2M. Ecan
KOAHYECTBO KOHTAKTOB KL1 MeHBIlle, 4eM KOAWYECTBO IKad OB, OAVH U3 KOHTAKTOB pPa3MHO-
)XaeTcsd B OAOKe PasMHOKEHUS.

[Ipu nopaude HanpsikeHuWs Ha LIKMHKYA EFN1 Bo Bcex mirkagpax B ToM b3-2M, rae cpaboTtanro
peae KLH1, cpabarrsiBaeT peae KLH?2Z, pukcupylomee HencrupasHOCTE AaHHOU T3. Ilpu sToM

3aropaercs TabA0 pAaHHOM T3, CHMMAaeTcsi HanpsisKeHHe ¢ IUHKU EFN2Z2 U oTnaapaeT peae
KLT1 8 BC.

00-78



EF3 EF4

Livirias nuvanun
TELHONDMMYHEC g

IALMT

2AF ... [ListHKa CHIHANMIALYAM
CpataTthIBAHIS QBHDI0
N3 BEYX KaHanoB 3al

EFN1

1)

BuIxonuoe pene

Lienu cxembl 3auptibl TypDUHbE
(MITit 32T 40T OU TPYTINbI)

KLH1 | =

KL1 KL M1 Pene cHMrHanK3a- n

__ I e CHAVATLIBA- -

- HIA GAHOIO 3 -

| KLz ABVX KaHanos g
— P ' 33U b §
KLHZ :

Pene Gk aupns Tu

" | l KLHZ HEUCTIPABHOCTH
VD2 KLH1 23UINTH
| nig/ - . l

. naremiis iy i kil gy p—— ] i iy s

] ol il

Puc. 22. dnexrpnyeckas cxema OpraHu3alnum CUrHana
“CpaboTan oauH 3 ABYX AATYMKOB 3aimThl” Ha YKT3 (2 nucra)

o



BL-)

SN BT R by TEXHO TOrVWICCKAX 13 |

EFNZ2 EFN3

r—————' wnnsmnsnmirmmnrerey W iy S————— - 'y —
HC ' —l LLIMHIOL CHTHAMIEUMR

tpagarsiBasius QAHOMO
a_ P ¢ ¢ A _&
(ol Sl e ) |

BoylepitKa

13 ABYX K8HANOSB
. BRDEMEHIt
P

X/a0 YAMIMT S
KLTH

fipoMexyToyHoe pene
BLLAEDLKN BPEMCHK

{4 KLH1

KL H1 Pene 8KMoYeHKUR ;

FPYRROBOTO Carvana | @

KLT1 KHA1 "HeucnpaBHocts ¢

- - - y KaHAMS 3BUITHI o
—— |,
AHANOTWMHRIR LT KLHT ‘*‘ . _ g ]
OCTakbHLIX BNOKOD “,‘:‘, - Caetoason : |8
b32M KL1% g E
L I
Hi.2 KLT1 - ) MpoMexyTouHoe g ) é
pene x g &
KHA1 5 g
| KLT Pene A0BIOPHOC T o ﬁ L
Ricd _ rynnosoro cirHana E 2 :
HE
-

K2
. HHAT — N Pene sanepsiky
- MHAMEHIRAYE RBHDT O
LMrHAND
KI H " X/ed

Xigd =+
?) B cxesty COrHANNIALIS,
4 - e Brmouesiite curnana ‘Heucnpaa-

m&h‘

HOCTL KAHANA Seipth)'’

Puc. 22. {nucr 2)

Ly



43

8.3.5. AAd opraHM3augvy HH@OpMaUMU Npd OonpoboBaHuu 13 B OUEpPATUBHOM KOHTYpE
[IPEAYCMOTPEHBI:

rpyminoBoe tabao “OTMmeHa onpoboBaHusg"” npu cpadaTbiBaHUU HeOoIlpoOyeMOM 3alUTHI;

Tabro “HapyleHnue pexxuMa onpobosaHus” npu 3apepkke Ha 10 MUH OnpoOOBaHHSA OA-
Hou 13.

8.3.6. B onnepaTuBHOM KOHTYPE OPraHu3yiOTCA I'PYHIIOBEIE TAOAO, CUTHAAM3UPYIOIIIHUE BO3-~
HUKHOBEHHE HEeMCHPABHOCTEM 3AEKTPOMUTAHUS CXeM:

Tabro “"HeucnpaBrocTh nuTaHusa 13" — IOpHA HCYE3HOBEHHH NOCTOSIHHOIO TOKA HAIPsi-
KerueMm 220 B Ha OAHOM M3 BBOAOB BBOAHOTO IIKaga IUTAHUA UAY NIPU OTKAOHEHUHW HAIllpsA-
XeHUd 24 B MOCTOAHHOTO TOKA 38 AIOOBIM M3 MCTOYHMKOB NHUTAHUS AIOOOro mkKadga YK13 Ha
109% HOMHMHAABHOTO;

Tabnro “3eMas B lensx nuraHusg 13" — npH nossaeHUM '3eMAH’ B pensx 24 B aroGoro
mraga YKT3.

8.4. BbinonHexne T3 Ha MUKPONPOLLECCOPHON TEXHUKE

8.4.1. MUKpPOIIPOILIECCOPHOE YCTPOUCTBO, Pearusyrolijee NoACUCTeMY T3 AOAKHO obDecIie-
YUTH BBIAAYY B OIEPATUBHLIY KOHTYP VIIPABA€HHUSI CACAVIOIEeH UHPOPMAllun:

— npu cpabareiBaHuu T.3:

HauMeHOBaHue cpaboTaBIInX 3alljuT;

HAaUMEeHOBAaHHUE BBIIIOAHAEMOM HMPOrpaMMbl (HEOOXOAUMOCTD YTOYHAECTCS IIPH IIPOEKTUPO-
BaHUM);

— 110 PAKTY IIOSIBA€HHMSI MHMOOPMAIIUM:

H3YaA0 pabOTHI 3alUTHL C ODOABUION BHIAEPIKKOM BPEMEHW;

cpabaThIBaHUE OAHOTO M3 HECKOABKMX AMCKPETHLIX AQTUMKOB UAM OTKA3 AOOOIo u3 aHa-
AOTOBBIX AQTYUKOB OAHOTO MapaMmerpa (C BEIACPXKOU BpeMeHH A0 1,5 c);

ABTOMATHYeCKMH BBOA U/UAU BEIBOA 1.3;

M3MeHeHUe COCTOSSHMS PEMOHTHOTO BBIBOAQ,;

MMOBPEeXAEeHYe KaHaAd CBA3U;

nnoBpe>xxpeHne MITY T3;

HavaA0 ¥ OKOHUaHHe onpobosanuda T3;

— 110 CAHKIMOHMPOBAHHOMY 3aIlpOCY:

COCTOSIHUE YCTPOUCTBA aBTOMATHUYECKOTI'O BBOAG;

COCTOSAHUE PEMOHTHOI'O BEIBOAA 3AILIWTHL — IIePeUYeHb 3alllUT, BEIBEAEHHLIX "Ha CUTHAA'.

3.4.2. B HeonmepaTMBHOM KOHTYpe YIIpPaBA€HHsS Ha pabouyeM MeCTe HAYAABHHUKA CMEHEI
LIACY TTI AOAKHA NPEACTABASITBECS CACAVIOIas UHPOOPMAIUA:

— npu cpabaTeiBannu 13:

HAaMEeHOBaHHWe 3alllUThl, cpaboraBiiue NepBou, ¥ BCeX cpaboTaBIUUX 3AIl[UT;

HAMMEHOBaHUe BBIITOAHSAEMON NPOTPaMMEI;

— M0 (PAKTYy NOSIBA€HUA UHPOPMAIIUN:

cpabaTbiBaHMEe OAHOTO U3 HECKOABKUX AUCKPETHBIX AQTYMKOB MAM OTKA3 AOOOro M3 aHa-
AOTOBEIX AGTYMKOB OAHOTO IIapaMerpa (C BhIAEP’KKOM BpeMeHU A0 1,95 ¢);

aBTOMAaTUUYECKHHU BBOA U BEIBOA T13;

HN3MEeHeHUEe COCTOSIHUS PEMOHTHOTO BLIBOAQ;

[IOBpe’KAeHHEe KaHAaAd CBA3H;

nmospexpeHue MITY T3;

Pe3yARTATHL onnpoboBanua T3;

— II0 CAHKIMOHUPOBAHHOMY 3aIIPOCy:
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COCTOsIHUE YCTPOHMCTBA aBTOMATUUYECKOI'O BBOAQ;

COCTOSIHME PEMOHTHOI'O BEIBOAA 3aILMTHI;

BEIACD)KKA BpEeMeHH, PeaAM30BaHHAA AASL AQHHOM 3alllUThI;

yCTaBKa cpalaThIBaHHA, peaAM30BaHHAsE AAS AQHHOW 3alJUTHI B HATYPAABHBEIX €AMHMIIAX
U3MepeHus,

TUN noBpexxpeHua MITY T3 ¢ pacuindpoBkorn HoOMepa OTKa3aBILEro MOAYASL.

8.4.3. MUKpONpPOIIECCOPHOE YCTPOUCTBO, pearu3yioliee NOACUCTEMY T3 AOAKHO (PHKCH-
pPOBaTh B COGCTBEHHOM apxXHBe C BEIBOAOM Ha Ieuararoljee YCTPOHCTBO MAM NepeAaBaTh B
[MOACUCTEMY PErucTpaluM CACAVIOINYIO WHGOpMauu O padore M coctoAaHHUM MIIY T3 ¢
YKa3aHUEM BpeMeHU BO3HHUKHOBEHUS COOBITHSI AU BPEMEHH INOCTYIAEHHS 3aIpoca:

cpabaTeIBaHHe 3alUfUThl UAUM HECKOALKHX 3alIUT;

ABTOMATUYECKUU BBOA M BHIBOA 1.3;

U3MEeHEeHHe COCTOSIHUSI PEMOHTHOTO BEIBOAQ;

nepesop MITY T3 UAU OTA@ABHEIX 3alUT B PEXXUM ONPOOOBAHUA, PE3YABTATHI OnpoboBa-
HUS,;

noppexaenue MI1Y T3, kaHara CBSA3U C AQTYMKOM HMAM UCIIOAHUTEABHBIM YCTPOUCTBOM,
UCIIOAHUTEABHOTO YCTPOMCTBA MAM AQTYMKA;

IepedyeHb 3alllUT, BEIBEAEHHBIX U3 pPaboThl pEMOHTHEIM BEIBOAOM;

IepeyeHb yCTABOK CpabAThIBAHUS AASI BCeX KAaHAAOB C @HAAOTOBBIMH AATYMKAMH;

[IepeyeHb BBIAEPIKEK BpeMeHHU BCeX 3alluT;

BLIIIOAHEHNEe NIporpaMMer T3.

[Ipu BeEIMOAHEHMM NOACUCTEMEI 13 B coctaBe obmen ACY TI1 nundopManus Arst perucT-
pPaluy MOJKeT NepeAaBaThCs B O0LIYIO noacucremy perucrpauuu ACY TII

9. OPFAHU3ALINA CXEM OINMPOBOBAHUA T3

9.1. OOwume TpeboBaHUnR

9.1.1. Cxemnl T3 AOAKHBI IIO3BOASITH OCYIIECTBAATh TeXOOCAY>KMBaHue T3 myTreM HuX IIe-
PUOAMYECKOr0o ONpO0OBAHUS KAK Ha OCTAHOBAEHHOM, TaK M HA AEMCTBYIOLEM O0OpPYyAOBa-
HUM. Ha octaHOBAeHHOM 000pyaoBaHuU T3 onpobyroTCsa KaK C AGHCTBHEM Ha HMCIIOAHHUTEAb-
Hble YCTPOMCTBA, TaK U C AeHCTBHEM TOABKO "Ha curHaa'. Ha aeHcTByroieM 000pyAOBaHUU
T3 onpobyroTcsa TOABKO “"Ha CHrHaA'.

9.1.2. Onnpo6oBanue T3 Ha OCTAHOBACHHOM OOOPYAOBAHHHU IIPOBOAMTCS TakKMM 00pa3oM,
YTOOBI OXBATUTh KAK MOJKHO OOALIIIe 3A€MEeHTOB, BKAKOUYAs AATYHMKH, COFAACHO CYIIEeCTBYIO-
UM MEeTOAUKAM.

9.1.3. Onpo6osanue T3 Ha AeUCTBYIOILEM OOOPYAOBAHUU NPOBOAUTCA AUOO IyTEeM MMU-
TALMU IPU3HAKa aBAPUMHOMU CUTYAl[MHU Ha AAT4HKe, AMOO mopadyer AMCKPETHOrO CMrHand Ha
BXOA CXeMBI 13 OT AQTYMKA HAY OT CIIEIMAaAbHOTO MMHUTHPYIOILIErO yCTPOMCTBA.

9.1.4. Onpo6osanune T3 BrAroyaeT B celsi onpoOoBaHUE CBETOBOM aBaAPUHMHON CUI'HAAM3A-
$4%1%8

9.2. BbinonHeHue T3 Ha penenHou annapartype

9.2.1. Ars onipoboBaHus T3 B IOAHOM oObeMe Ha OCTAHOBAEHHOM OOOPYAOBAHUM HHUKA-
KUX CIIEIIMAABHBIX YCTPOUCTB He NIpeAyCMaTpUBAaEeTCs.

o-78
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9.2.2. Ilpu onpo6oBauuu T3 “Ha curHan” yCTpoOMCTBO PEMOHTHOI'O BBIBOAA II€PEBOAUTCS
B MOAOKeHHe "OTKAIOYEHO' .

Ha pwuc. 16 nokasaHa opraHu3auusa cxeMul onpo6oBanus T3 "Ha curHaa”. [lpu nosiBae-
HUU AUCKPETHOro CHrHaAad OT AATYHKA T3 cpabaTeiBaeT ee yKa3aTeAbHOe peAe (CM. puc. 14,
15) 1 npoBepsitoTca ee Tabao. Llenb BEIXOAHOTO KOHTAKTa T3 M CpabaTbiBaHMe BBIXOAHBIX
pPeAe NporpaMMbl IIPH 3TOM He KOHTPOAHUPYETCs. BEIXOAHOM KOHTAKT T3 KOHTPOAMPYETCA
KOCBEHHO, TaK KaK KOHTAKTOM TOI'O JXe peAe BKAIOYAeTCs YKa3aTeAbHOe peAe.

9.2.3. Ha puc. 23 npeacTraBaeHa cxemMa OIIPOOOBAHHA OAHOTO M3 ABYX 3A€KTPOMArHHUTOB
OTKAIOUEHMs TYPOUHBI IIPH ABYXKaHAABHOM cxeme 3amurt (cM. 11.4.7). Ilpu nepesoae BO3BpaT-
HOro Karodya SAG1 B noroxenue "Onpo6oBanue YAl" peae KLC1 BrAIOY@ET 3AE€KTPOMArHur
30A0THHKA HUCHLITaHUA YAS1, KOTOphI OAOKHpPYyeT BO3peHCTBHEe YAl HAa MAaCAOCHUCTEMY VII-

paBA€HUuSA TYPOHMHOMH.
[Tocae Brkarouenuss YAS]1 npu Ha)KaToM KArode SAG1 cpabareiBaeTr peae KLC2, KOHTaKTa-

MH KOTOPOTO:

pBeTcsa 1emnb BKAOYeHUs peae KCTS2, BKAIO4arOIero BTOPOM 3AeKTPOMAarHUT OTKAIOYe-
HUA TYPOUHEI (YA2),

BRAIOYaeTcss peae KCTS1 BrAOueHUsT dAeKTpoMarHura YAlL;

BKAIOYAETCA peAe BhIAEP’XKH BpeMeHH KTI.

Ilpu ycremnoM BKAIOYeHUU YAl yMeHBIIaeTCsa AABA€HUE B AMHHH 3alllUTHI, B Pe3yAbTATe
yero BrAwuaercs peae KQ1 u nosBasieTcss CUrHaA "CHHOKEHHE AABAEHHUSI B AMHHH 3alIHTH
MPY HUCNIEBEITAaHWK" ,0AHOBPEMEHHO IIOAAeTCss KOMaHAA Ha peae KLZ1, cHuMalollee HampsiKe-
HUE C 3AeKTpoMaruura YAl, a TakKXe BKAIOYAETCS Uelb CaMOYAeP)KuBaHUA peae KLCI1.

AAST OKOHYaHUS OoMpoGOBaHUA KAIOY SAG1 mepeBOAUTCS B HEMTPAABHOE NoAOXKeHHe. [Tocae
BOCCTAaHOBACHHSA AABACHHMS B AMHHUM 3aluTH pere K(Q1 Bo3BpamjaeTcss B HCXOAHOE COCTOSI-
HH€e, YTO ITPHUBOAUT K CHATHUIO KOMAHABI C 3AeKTpoMarHura YAS1l. 3OAOTHHK HMCIBITAHUA TaK-
JK€ BO3BpAlllaeTCs B UCXOAHOE COCTOSTHHE.

ITpu oTkase 3nekTpoMmarnura YAl cpaGareiBaeT peae KT1, moapaercst curHan "Hewncnpas-
HOCTEH 3A€KTPOMAarHuTa OTKAIOYEHUSI TypPOUHEI" U KOHTAaKTaMu peae KLZ1 cHMMaeTcst Hanpsi-

JKeHue ¢ YAL.

9.3. BbinonHeHue T3 Ha YKT3

9.3.1. B HOMeHRAATYPY OAOKOB YKT3 BxoAUT OAOK THMA BO, MO3BOASIOMINNA IPOBEPUTH
HCIIPABHOCTL OAOKOB, B KOTOPBIX PEaAM30BaH aAropuTM T3, Kak Ha paboTarolieM, TakK U Ha
OCTAaHOBAEGHHOM OOODYAOBaHUH, & TAK)Ke MPOBEPUTH UCIIPABHOCTS llelle aBapHHMHON TEeXHO-
AOTHYECKOH CHUIHAaAM3al[MM, BBINTOAHEHHOM Ha Tabao tuna TCC. Ilpu 3ToM nposepsieTcs arm-
napaTypa OAOKOB U MX pa3beMbl AO BEIXOAHBIX peAe M YCTPOHCTBA CHUTHAAM3AIMH 0e3 KOHT-
POASI UICIIPABHOCTH 3BYKOBOTI'O CHTHAaAAQ.

9.3.2. AMCKpeTHEIM CUTHAA Ha BXOA onpobyeMoro OA0OKa MOXKET IMOAABATBCSA AMOO OT AAT-
yukKa T3, An60 OT CIeIHaAbHOrO peAe onpoOoBaHus, IIYHTHPYIOIIEro KOHTAaKT AATYMKA.

9.3.3. BO3MOXXHEBI CACAVIOIIHE PEXUMBL onpoboBaHusa T3 MAH €e 3AeMeHTOB:

OT KOHTAKTa AATYMKA AO HMCIOAHUTEABHOIO YCTPOMCTBA — 03 IIpMMeHEeHUsI CHUCTEeMEl
ONnpoboOBaHUSA,;

OT KOHTAKTa AQTYMKA "Ha CUTrHaA" C YCTPOMCTBOM PEMOHTHOIO BBEIBOAA B ITOAOKEHHHU
"Curan”" — 6e3 nNpuMeHeHHSA CUCTeMbl OIIPOGOBaHUS,

OT KOHTAKTa OAHOTO U3 HEeCKOABKHX AATYMKOB AO BXOAHOro peae B b3-2M wau B b3-3M —
0e3 MpuMeHeHUs CHCTEeMbI OnNpOOOBaHUA;
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OT KOHTaKTa AATUYMKa AO LeleM BBIXOAHLIX PeAe C YCTPOMCTBOM PEMOHTHOI'O BBEIBOAA B
nmoAoXeHHn "OTratoueHue" — C ODpUMeHeHHWeM CUCTeMbl ONPOOOBAaHMSA IIPU ITOAOKEHUU
"BHeriHee onpobosaHme” neperatodaTeAsa SACL (cMm. puc. 24);

OT KOHTAGKTOB peAe onpobOBaHUS A0 MCIIOAHUTEABHOI'O YCTPOUCTBA C YCTPOUCTBOM pe-
MOHTHOI'O BHIBOAA B IOAOXKEeHUH 'OTKAIOYEHHEe' — C IIpUMEeHeHUeM CHCTeMEBl OnpOOOBaHUS
IIPU NOAOKEHUU "OTKAIO4EHO ' neperarodaTeass SACH;

OT KOHTAKTOB peAe OIMpOOOBaHUS AQ Ielled BEIXOAHBIX PeA€ C YCTPOUCTBOM PEMOHTHOIO
BBIBOAA B HOAOXeHUH "OTKAIOUEHNe' — C IIpUMEeHEeHHEeM CUCTEMBI ONIpOobOBaHUs MPH IIOAO-
>Kesuu "'OnpoboBanue” neperkaArwvareas SACIH.

9.3.4. Ars onnpo6oBaHusl T3 OT KOHTAKTOB peAe ollpoOoBaHUA B KaXKaoM HIKagy YKT3
ycraHaBAMBaeTcss ceou bO, ¢ nmoMouis0 KOTOPOro OIpolyroTcsa Bce T3, pearn30BaHHBIE Ha
OAOKaX AG@HHOTO IKadga.

Ecau T3, peaamzoBaHHEBIE B OAHOM HIKady, UMEIOT pa3HbIe aBTOMATEI ITUTaHUS, OHN pa3-
OMBAIOTCA HA IPYINbI, KAJKAAA U3 KOTOPHBIX OIPOOYeTCs OTAEABHO. B Ka’XKAyIO rpylIry MOKeT
BXOAUTE AOQ NSTH TI'PYINT MaPAAACABHO BKAIOYEHHEBIX BEIXOAHBIX PEAEe, PEearUusVIOHIUX OAHY
IIpOTrpaMMy ACHUCTBUSI. [lapaAAeAbHO Ka’kRAOU I'PVIINE BEIXOAHEBIX peae 13 rmopkaroyaeTcsa BEI-
xoAHOe peae onpoboranusi KS. Ecan cxema T3 niMeeTr OOAbIIe ITATH IIPOIrPAMM AEUCTBUM,
OpraHU3yeTCs HECKOABKO, HO He Doaee Tpex rpynun onpoOoBaHUs, HAIpUMep, AAA cxXeMEul 13
TYPOMHBI OPraHU3yeTcsd rpynina coO0cTBeHHO T3 TypOuHBI M IpyIild TeXHOAOrudeckux 1.3
reHepaTropa.

9.3.5. Beibop onpoGyemou rpynmsl T3 ocyilecrBasieTcs neperaodareaem SAC2, KOTOpLIN
IMMOAKAIOUaeT K bO penu BHIOpaHHOU rpyiibl 13. KoOMaHAd Ha Ha4YaAO OIIPpOOOBaHUA ITOAAET-
ca neperarwdatTeneM SAC1 (cMm. puc. 24).

[Ipr 3TOM KOHTAaKTOM peae KS1 oTrRArogyaeTrcs HaupsxeHue 24 B mOCTOAHHOI'O TOKA C
mMuHKH EFS UTaHUs BBIXOAHBIX peae 3aiuT. Ilocae noATBepRAeHUuSA 00eCTOYeHUs! IITMHKHA
EFS Ha Hee moapaeTcsl MOHWKEHHOE HaNpsKeHWe 6 B moCcTOSHHOro TOKa KOHTAKTOM peAae
KSV1, KoTopoe ADYyruM KOHTAKTOM MOAaeT HanpsiKeHue 24 B ¢ mvHKY EF3 Ha miuHKy ES
onpobosaHus T3 AaHHOU T'PYIIILL.

OrnpoboBaHUe KaKA0U T3 IMIPOM3BOAWUTCH IIyTeM HAaXKaTUs KHONKU SBZ B COOTBETCTBYIO-
ueMm b3. Ilpu 3ToM peae onpoOoBaHua B 3TOM OAOKe (KS) mIyHTHpYeT KOHTAKT AATYHKA,
cpabaTeIBaeT BCs annaparypa B b3, cpabaTeiBaeT peAae KOHTPOASA OIPOBOBaHUA AGHHOU HPO-
rpaMMel KSA, cpabaTheiBaeT cxeMa onpoboBaHuss TabAoO.

[Ipu ycnentEoM onpoboBaHuM Ha b3 1 bO 3aroparorcss CBeTOANOABI, CUTHAAUIVPYIOIHe
WCIIPaBHOCTD [elen 3alluThl 1 aBapUWMHOU CUTHAAM3AIIUMN.

Ha puc. 24 (AucT 6) mokasaHO NMOARAIO9EeHHe OpAHOro Tabao Tuna TCC-66M K amnmtaparype
B bO. B cxeme curHaAmsanuu AOAKHBI OBITEH IIpeAycMOTpeHbl peae KL1 u KL2, KoToprie B
peskuMe OIpPOOOBaHMSI OTKAIOYAIOT MIMHKY cbeMa MuraHua EPDT u muHKYy 3BYKOBOM aBa-
puiHon curHaanzanuu EHPT. Ilpm onpoGosanuu T3 ee ykasarearHoe peae KHI moaaer
HanpsokeHve Ha mmHaKy EHPTF u B8 BO cpabateiBaeT peae KLH?2. ITocae cpabaTeiBanus peae K1l
B TaOAO €ero AaMIIbl IIOAKAIOYAKOTCS K IMMHKE MUTaHusl. Pa3MBIKArOMHUM KOHTAaKTOM pere KLH?2
OTKAIOUYaeTcs peae KLH3, nocae yero srarouaercsda peae KLH1, koropoe rnopaeT HAlpsAKeHUe Ha
ummHKy EPDTF. BecaeacTtBue 3TOro cpadarsiBaeT peae K2 B TabAO, IEPEBOAUT AAMIILI Ha POBHOE
CBeUeHMe H OTKAIouYaeT peae K1, 9To Brui3biBaeT oTRAIOUeHHEe peae KLH2. OTrarouenHoe coCTo-
garue KLH2 npu BraroyeHnHoM KLH1 ¢BUAETEABCTBYET 00 MCIPABHOCTHU allllapaTyphl TAOAO, YTO
1 (PUKCUPYETCS peae KOHTPOAA MCIPaBHOCTHU Iierer curHaausauuu KSH1 B bO

OnpoGoBaHre AGHHOU 3AlUTHI 3aKaHYMBAETCS HAKAaTUEM Ha KHOIKY CheMa OnIpoOoBa-
Hust SB1 B BO. I'lpu aToMm pasbupaercs cxema onpodoBaHusa AaHHOTO b3 ¥ cooTBeTCTBYIOLIE-
ro Tabao.
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9.3.6. I'Ipu cpabareiBanuy HeonpoOyeMon T3 moAaeTCs HANpsKeHHe Ha IMUHKY OTMEHBbI
onpobosarus (ESD). I'lpu stom cpabarteiBaeT peae orMeHEl onpoboBaHusa KST1 B BO. KoH-
TakThl peae KST1 Bcex 6A0KOB BO 3aAeHMCTBOBaHEI Ha BKAIOUEHUE II€HTPAABLHBIX peAe OTMe-
HEI ortpoOoBanust KST1L... KST3 B ¢cxeMe o0mieOAOYHEIX 3ainuT. KoOHTakTaMu 3THX peAe OT-
KAarouaeTcss nurtadue Bcex bO. I'lpu 3ToM BOCCTaHaBAMBAETCH pabouee COCTOsAHUE BCeX CXEM
T3 1 aBapuHOU CHUTHaAM3alHH.

AAS IOBHILIEHUS HAAEKHOCTH CXeMBI OTMEHH! OIIPOOOBaHusI KOMaHAE Ha BKAIOUEHHE 3TUX
peae IoAaeTCsa He TOABKO OT YKa3aTEABHOI'O peae cpadotaBiiedl T3 uyepe3 peae OTMEHBI
onpobopanus (KST) B coorBercTByrOUieM bO, HO ¥ OT BBIXOAHEIX PEA€, Ha KOTOPhIe IIOAAET
KOMaHAY cpabotasuiasg T3. KpoMme TOTO, IleHTPAaAbHBIE peAe OTMEeHEI OIIpOOOBaHUST BKAIOUA-
IOTCA TIPH PYYHOM OCTAHOBE KOTAA MAU TYPOUHEL

9.3.7. A onipo6oBanusa T3, HMEIOMIUX aBTOMAaTUYEeCKHHM BBOA, IPH OTCYTCTBUM YCAOBHU
BBOA@ B bB3 npeapaycMOTpeHBI KHOIIKM PYYHOI'O BBOAA U BEIBOAA 13.

9.3.8. B onepaTBHOM KOHTYp€ IIPEAYyCMOTPEHEI:

rpymoBoe Tabao "OTMmeHa onpoOOBaHUsI' NPU CpabaThIBaHUKM HeOonpoOyeMOM 3aIUTHI;

Tabao "HapymeHue pexxuMa onpoOoBaHuUs" HpH 3apeprkkKe Ha 10 MMH oOpoOOBaHUS OA-
HoM T3.

9.4. BoinonHeHne T3 Ha MUKPONPOLLeCCOPHON TEXHUKE

MUKpOIIpO1IeCCOPHBIE YCTPOUCTBA OTAUYAIOTCA OT APYI'HMX TEXHUYECKUX CPEACTB HaAU-
yreM HellpepbIBHOU CAMOAMArHOCTUKM M AMATHOCTUKHY UCHPABHOCTH M AOCTOBEPHOCTH BXOA-
HBIX CUTHAAOB M BEIXOAHBIX KOMaHA. OnpobosaHue T3, BeIIIOAHeHHBIX Ha MIIT, npou3so-
AUTCSI peXe M B APYIrOM COKpAanieHHOM o0neMe N0 CpaBHEeHUWIO C 13, BLINOAHEHHBIMH Ha
TPAAHMIIMOHHEIX CPEeACTBax.

AO BBEIXOAA cnelHAABHBIX HTA, peraameHTupyrouux onpotosanune T3 Ha MIIT, ponyc-
KaeTCsl BBIIIOAHSATE onpoOoBaHue 6e3 IIPUMEHEHUs CHeLUaAbHBIX YCTPOUCTB UAH IIPOTPaMM
onpobosanus., OnpoboBanve T3 MOXeT ObITH IIPOBEACHO UMUTAIMEN IIPpH3HaKa aBapUMHOH
CUTyallu Ha AQTYMKE IIPHU BBEAEHHOM WAUM BBIBEAGHHOM YCTPOUCTBE PEMOHTHOTO BEIBOAA.

10. PASMELLEHME SDNNEMEHTOB CXEM T3

10.1. OaeMeHTsI cxeM T3 pasMemiaOTCsA B IIaHEAAX U MKadax 0 TeXHOAOTHIECKOMY
npuHnuny. Hanpumep, T3 KoTAa, T3 NapoBOASIHOrO TpakTa, 13 Typ6unsl, T3 OAOKE, AOKAAD-
Hele T3 KOTAA U T.A.

10.2. Pa3ubie AQTUMKM OAHOTI'O IIapPaMeTpd, YY4acTBYrolye B .3, pasMeularoTcss Ha pPa3HbIX
CTEHAAX M UX CUTHAABI [IEPEeAarOTCA IO pPasHEIM KaOeAsM,

10.3. I'lpn ABYXKaHAaAbHOM BEIIOAHEHMHM 13 3AeMEeHTHI CXeM pa3HbiX KaHaAOB pa3Mella-
IOTCA B PA3HBIX NaHEAsX.

10.4. TTepekatoyaTeAn, y4aCTBYyIOIe B cXeMax 1.3, ¥ KAIOYM OTKAIOYEHUS 0O0OPYAOBaHUSA
pa3MeIalTCsd Ha IIYAbTAX YIPAaBACHHUS COOTBETCTBYIOIUUMM OOOPYAOBAHHMEM B AAABHEM OT
oneparopa pPAAYy anmnapaTyphl.

10.5. ABTOMATEI TUTAHUS U YCTPOUCTBA KOHTPOAA HAIIPAXEHUs YCTaHAaBAMBAIOTCSA AMOO B
[TaHeAsX ¥ IIKadax, TAe PacCIIOAO’KeHa ITUTaeMas alrnaparypa, Au00 B cieliMarbHEIX HIKagax
IINTAHMSL.

10.6. IIpu pasmenieHun 3AeMeHTOB CXeM T3 B OOIUX NaHEeASX C SIAEMEHTaMH CXeM APYTUX
TTOACUCTEM AAS HUX BBIACASIETCS 4acCTh PAAQ 3@KMMOB C SICHOM OTAMYHUTEABHON MapKHPOBKOM.
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11. TPEBOBAHUA K OPTAHUSALIUMA
NIEKTPOINMUTAHUA CXEM T3

11.1. OaekTponuTaHue cxem T3 AOAKHO OBITh MHOTOKPATHO PE3epBHPOBAHO U HE AOAXK-
HO IIPOIIAAATE IMOAHOCTBIO IIPH MCYE3HOBEHHH HANPSKeHUsA COOCTBeHHBIX HYXA TIOC.

11.2. OAeKTponuTaHMEe AGTYUKOB, YUaCTBYHOHIUX B cXeMaX 13, 1 OCHOBHBIX UCIIOAHUTEAD-
HBEIX YCTPOUCTB T3 AOAJKHO MMeTh BBEICOKYIO HAAEKHOCTH 110 BO3MOXKHOCTH TaKylO JXKe, Kak
AAS BAGKTPHUYECKHX cxem T3.

11.3. Ilpy rcyesHOBEHUU HAIPsA)KeHUA COOCTBEHHBIX HYXA 1IC AonKeH ObITh obecre-
YeH aBAPUUHBIN OCTAHOB OOOPYAOBAHMS: OTKAIOYEHUE [OAQUH TOIIAMBA B KOTEA, 3aKphITHUE
CTOIIOPHEIX KAAQIIAHOB U KAAIIAHOB HA AMHUAX O0TOOpAa TYpOMHEI, BKAIOYEeHUe B padoTy aBa-
PHHMHEIX MaCAOHACOCOB CMa3Ku TypOoarperata ¥ yIIAOTHEHUM Bana reHepaTopa, cpabarkiBa-
HHe (IpHA HeOOXOAMMOCTU} NPEAOXPAHUTEABHEIX KAAIIaHOB Ha CBeXeM IMape Koraa. C arou
IIEeABI0 COOTBETCTBYIOIHE MY BEIMTOAHAIOTCA C 3A€KTPOIIUTAHMEM Ha NOCTOSHHOM TOKe.

KoMmaHAQ Ha OCTAQHOB OOOPYAOBAHUA IPU UCUYE3HOBEHNH HANIPSOKEHUA COOCTBEHHBIX HYKA
OpPraHu3yeTcst AM0O AMCTAHIIMOHHO OT CIEIIUAABbHOW KHOIIKH B OIEPATHBHOM KOHTYpe, AM0O0

aBTOMaTUYECKH 110 (PaKTy NOTepu HaNps KeHUs.
11.4. TexHOAOTHYECKHUE 3aLIMUTHI HE AOAJKHEI AOJKHO CpPabaThiBaTh IIPU KPATKOBPEMEHHOM

(Ha BpemMa ABP) mcue3HOBEHMU HAIMIPAKEHUS COOCTBEHHLIX HYJKA HWAM IIPH CaMO3allyCcKe
3AEKTPOABHUIaTEeACH COOCTBEHHBIX HYKA.

11.5. AOAKHO KOHTPOAHMPOBATHCA HAAM4YMeE HAIpPA’KeHUs [MHUTAHHS BCeX 3A€MEeHTOB CUCTe-
Mul I3 ¢ CUrHaAM3aler B OIIePaTUBHOM KOHTYPE OTKAOHEHHUS HAIPSUKEeHUS 3a AOIIYCTUMBIE
[IPEAEALL.

11.6. OAekTponuraHue pasHbLIX AATYUKOB OAHOTO IlapaMeTpa AOAKHO BEBIIOAHATHECS OT
Pa3HLIX BBOAOB IIUTAaHWA. [Ipy ABYXKaHAaABHOM BLIIOAHEHHY T3 JACKTPONUTAHNE AQTYUKOB
¥ allllapaTyphl, OTHOCAINMUXCA K Pa3HbIM KaHaAaM, AOAJKHO BBEIHOAHATHLCA OT PA3HBEIX BBOAOB
ITATaHUS.

11.7. TpeOOBaHUA K 3AEKTPONHUTAHUIO 13, BBIIIOAHEHHBIX Ha PEAeVHOH allraparype:

11.7.1. DaexkTponuTtanue cxem T3 ocyuuecTBAseTCs HaupsikeHreM 220 B moCcTossHHOrO
TOKa OT OAOYHOM aKKYMYAATOPHOM Oarapeur. BBOA Halpsi>keHUsI IATAHMS Ha IIaHEAMW 3allUT
BEITIOAHSAETCH OT ABVX He3aBHUCHMEIX CEKIIMU C PYYHEIM [IepPeKAIOYEHUEeM NUTAI0IIEro BBOAA
¥ KOHTPOAEM HAIPSKEHUSA 3a [IePEeRAIOYATEAEM.

11.7.2. B cAyuae OTCYTCTBUSI aKKYMYAATOPHOM OaTapey (HalpuMep, B KOTEABHEBIX, PacHo-
AOJKEHHEIX OTA€ABHO WAM BAAAM OT aKKYMYASITOPHOU Oaraped) CXeMbl 33MUT MOAYYAIOT K-
TaHWe HanupsiokerueM 220 B nepeMeHHOro toka. OTcCerarolifyie KAallaHbl Ha AMHUM IIOABOAA
ra3a U Mas3yTa K KOTAY, BBIIIOAHAIOIIME 3aNIUTHBIE (PYHKIIUY, 3aKPEIBAIOTCA AUCTAHIUOHHO
IyTEeM IIOAAYM Ha SACKTPOMArHuT 3allleAKM KAallaHa Hanps>keHus 220 B moCTOSHHOro Toxa
oT DaTapen KOHAEHCATOPOB, IPEABAPUTEABHO 3apPsKEHHEBIX Yepes CIeIlUMaAbHbBIA OAOK BBIII-
pAMAEHUS M 3apsiaa [9].

AAST OACKTPOMArHUTa Ka*RAOr0 OTCEYHOrO KAAdllaHa (ra3oBOr0 ¥ MAa3yTHOIO) IpeAycMaT-
PUBAETCsI OTAGALHAsSI DaTrapess KOHACHCATOPOB, Ha Ka’KAbIM KOTEA — UHAUBHUAYAABHBIM OAOK
3apsAd.

Ilpy nmossBAeHUN ATOOOM KOMaHALI Ha 33KPhITHE KAAllaHa 3A€KTPOMArHUT 3alleAKHU CTa-
BUTCSA IIOA HAIpPs)KeHHe pa3pspa Oartaped KOHAEHCATOPOB. [Ipr moTepe Hanps>KeHus epe-
MEHHOI'O TOKa PeAe KOHTPOASI HAIIPSAKEHUA C 3aAeP’XKOH OKOAO 2 C (AAF OTCTPOMKU OT ABP
[IATAIONIEro HauPsyKeHYs ) 3aMBIKAIOLIUM KOHTAKTOM IIOAQET KOMAHAY Ha 3aKPERITUE KAAIlaHa.
3alaCeHHOM 3HEPrur KOHAEHCATOPOB AOCTAaTOUYHO AASL CpabaTkIiBaHUA JSAEKTPOMAarHuTa 3a-
IIEAKH, B Pe3YABTATe Yero 3aKphiBaeTCsad OTCEeYHOM KAAIlaH Ha ra3e M KOTeA OCTAHABAMBAETCS.

00 78
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11.7.3. Kaskpada rpymmna T3 nmoAy4aeT mUMTaHUe OT QTAEABHOrQO aBTOMaTa MUTAHUA C KOHT-
poAeM HAAMUYHUS HANPAXEHUS 3a HUM. B ONepaTHBHOM KOHTYPE OPraHulyeTrcs IPylioBOe
Tabro “"Het nutanug cxem T3", KOTOpoe 3aropaercs 1IPpHU HOHVDKEHUHM HAIIPSIKeHNI HUTaHUA
Ar00ou rpynnel T3 A0 HIKHEro AONyCTHMOro mpeaeaa (187 B).

11.7.4. Arst oOAeryeHuss NOUCKAa '3eMAM” B LIelldX NOCTOSHHOrO TOKAa, OTHOCAMMNXCS K 1.3,
BBEIBOA M3 IHaHeAd |3 K HaHeAIM UAM AQTYHKaM, PACIIOAOKEHHBIM B APYI'OM IIOMEIIeHWH,
PEKOMEHAYEeTCHa OPraHU30BEIBATE Yepe3 MCHEITATEABHBIU 33 KHUM.

11.8. TpeboBaHUs K 3reKTpOnuTaHvuio 3, BEINOAHeHHBIX Ha YKT3:

11.8.1. OCHOBHBIM HAIIPsAXEHNWEM NUTaHMsSE MarorabapuTHBIX peae, Ha Oa3e KOTOPBIX BEI-
1IonHeHBl YKT3, siBasieTcs Hanpsi>KeHue 24 B noCTOsSHHOTO TOKa.

AASI MATAHWA PEAe B KaXKAOM LIKA(y 3alUT YCTAHABAMBAIOTCS ABA BTOPUYHBIX MCTOYHH-
Ka nurtanusa BUIT 24/10, npeolOpasywouine Hanpsxeaune 220 B nmepemMeHHOro Toka B 24 B
IOCTOAHHOIrO TOKa. OAVH U3 UCTOYHHUKOB ITUTAHUS SABASETCH pabOuuM, APYTOU — pe3eps-
HbIM.

B KaoKAOM HIKAQY 3aUIAT YCTAHABAMBAETCSA OAOK KOHTPOAsS nuTauus bKIT, koToprin obec-
[IeYrBaeT KOHTPOAL HAaAMUMA HanpsikeHusd 24 B 11oCTOSHHOrO TOKA Ha IIMHAX U OTKAOHEHU
ero 3a AONIYCTUMBIE IIPEAECADL]l, & TaAK)KEe KOHTPOAL INOABACHUS "3eMAM’ B 1ensax 24 B noCcTosH-
HOTO TOKA.

Ara 6aoka BUIT u BKII o6pa3yroT Kaccery MUuTaHUus CXEeMBl 3aluT.

11.8.2. SAeKTpOonuTaHne KOHTAKTOB AGTUYMKOB BBLIIIOAHSETCH KaK Ha HanpsokeHun 24 B,
Tak ¥ Ha Hanps>keuuu 220 B nocrosinHoro Toka {cMm. 1. 7.2).

11.8.3. Aas oDecrieuenusa HeOOXOAMMBIX YPOBHEH HalIpsKeHUA B IIKa@ax 3alluT IIpeAyC-
MaTPUBAETCSA BBOAHOU IIKAaQ IIMTAHUS, BXOASIIHH B KOMIAEKT YKT3. BBOAHOH HIKad ¥MMeeT
CTAHAAPTHOE HCIIOAHEHHUE KM PaCCUUTAH Ha MOACOepAvHeHUue A0 11 mkadgos 3auiur.

K BBOAHOMY KAy MUTAHUA NOABOASATCH:

ABa HE33aBUCHUMLIX BBCAA OT UIWTa HNOCTOSHHOrO ToKa 220 B;

ABQ HE3aBUCHMLIX BBOAA NepeMeHHOro Hanpsi>kenuss 380 B;

nepeMeHHoe HanpaxeHue 330 B 0T aBapuUHOro dCToOYHUKA nmranusa — ABDBIL.

AsBTOoMarT OecnepebOMHOrO nuTaHusg obecrneunBaeT NUTaHvue mMKAQOB 3alUT IIPU HOTepe
HAIPS>KeHHA COOCTBEHHBIX HYXKA NyTeM npeodOpasoBaHUA HanpsakeHUus 220 B moCcTOAHHOTO
TOKA OAOYHOM aKKYMYAATOPHOUN Gatapeun B Hanpsxenue 380 vau 220 B nepeMeHHOTI0 TOKa.

B cayyae ucnoas3oBanusg ABIT ¢ TpexdraszHbeIM BHIXOAHBIM HaNPAXXeHUEeM pe3epBHLie OA0-
KM ITATAHUS B IIKa(aX 3alUT AOAJKHBI IHOAKAKOYATHECSA TAaKUM 00pa3oM, 4TOOLI BCe TPH (Pa3kl
ADIT OwiAM 3arpy>XxeHbl paBHOMEPHO.

ABToMar decrnepeOOUHOrO 1uTadusa B KOMINACKT YKT3 He BXOAUT U AOAJKEH 3aKa3bIBaTh-
CsL OTAEALHO.

Bo BBOpAHOM mikagy nutaHua obecneuusaeTcss ABP BBopoBR 380 B nepeMeHHOro TOKa U
BBOAOB 220 B OCTOAHHOIO TOKA a TaK)Ke NPEeAyCMOTPEeH UCTOYHUK nuTaHus 6 B nocroguHO-
o TOKa AASl OpraHM3allvy ened onpoOOBaHN.

Bo BROAHOM mKady NHUTAHUSA YCTAHOBAEHO YCTPOMCTBO KOHTPOAS U30AAILIMH, KOTOpOe
CIIeUHaAbHBEIM IEePEeKAIUYATEAEM MOXeT ObITh HMOAKAIOUYEHO K nensam 24 B aroboro mrada
BMeCTO OAOKA KOHTPOAA MUTAHUA 3TOro mrada.

11.9. TpeboBaHUA K 3AEKTPONUTAHUIO T3, BLINOAHEHHbIX Ha Oasze MIIT:

11.9.1. OaekrpocHabxenue MITY T3 A0AKHO obecrnieuyuBaThC:

OCHOBHOe — yepe3 ABP oT ABYX He3aBUCHUMBIX BBOAOB CETH IIEPEeMeHHOI'0 TOKa Halpsi-
xenueMm 380/220 B vacrorer 50 T'i;

pe3epBHOE — OT ABYX HE3aBHCHUMEIX BBOAOB IIOCTOSAHHOTO TOKAa Hanps>keHuem 220 B,
WUHBEPTUPOBAHHLIM uepe3 AbBIL
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KoanuecTBO ABII, UX 3arpy3ka U IIOAKAIOYEHHE ONPEAEAAIOTCS MPY IIPOEKTUPOBAHUM.

11.9.2. PaboTOCIIOCOOHOCTEL YCTPOUCTB AOAJKHA 00eCrneYruBaThbCsa MPU HAAMUYMUN HAllpsiKe-
HUA 38AAHHOI'0 Ka4eCcTBa XOTA OBl Ha OAHOM M3 BBOAOB.

11.9.3. I'lpu ABP nurtaroniero Hanpsi>xeHus nepeMeHHOro ToKa C InorTepey HalpsoKeHusa Ha
BpeMs A0 1,0 ¢ He AOAJKHO BO3HUKATL AOKHBIX CpabaThIBAHUM 3alllUT U [TOTEPH UHPOPMaAL MU
B naMsitu MITY T3.

11.9.4. I'lpy TOAHOM HUCYE3HOBEHMHU NUTAHUA UAN OTKAOHEHHM ero 3a 3aAaHHLIEe IIPEAEADI
(+10% —15%) Ha Bpems 6oaee 1,0 ¢ MITY T3 AOAKHO OTKAIOUHTBLCSI C BhIA@4YeH CUTHana 00
OTKAIOYEHHH UAU (II0 3aKa3ly) C BBIAQYEM CUIrHaAa Ha OCTAaHOB 00OpyaAoBaHwusi. IloBTOpHOE
BRAIOUeHHe MITY T3 AOAKHO OLITE CAHKUMOHHMPOBAHHEIM. [1pHu nmopadye HaOpsAXEHHsS ITNUTA-
HUSA UAU ITOSABAEHHU ero IIOCAE repephiBa HE AOAKHBI POPMHPOBATLCS AOKHEBIE BEIXOAHEIE
KOMaHABI KOHTPOAAEPA.

00-78
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