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BBEJIEHUE
Hacrosiee pykoBOACTBO MO AKCILTyaTallMy MPEIHA3HAYEHO ISl O3HAKOMIICHHMS C
OCHOBHBIMH TEXHUYECKUMH XapaKTEPUCTUKAMH, TPUHLUIOM JEHCTBUSA, MpPaBUIAMU
npoepk B PTY, ycnoBusiMu mpUMEHEHUS W MpaBUJIAMHU MOJIb30BAaHUS YCTPOMCTBOM
0e30macHOr0 KOHTPOJISI HanpsbKeHus, nainee umenyemoro ¥ bKH.

1 OIIMCAHUE U PABOTA YBKH

1.1 Ha3nauyeHue u3aeus

Oo6unactero npumenenust Y BKH siBisierca anmapatypa 37€KTpONMUTAHMS PETbCOBBIX
Hened Ha CTaHUUAX UM [EPEeroHax IMpu aBTOOJIOKUPOBKE C IEHTPAJIU30BAHHBIM
PaCIONI0KEHUEM aIAPATYPHI.

YBKH o0ecneurBaeT HENPEPHIBHBIM  KOHTPOJIb JICUCTBYIONIMX  3HAYCHHM
HaIpsOKEHUS U YPOBHS TApMOHUYECKHX COCTABJISIOIIMX OCHOBHOW YacTOTHI B IOJIOCE
gacToT oT 400 10 800 I'1 HA BRIXOJIe HCTOUYHUKA OecriepeOOMHOr0 MUTaHUSI U HOPMUPYET
CUTH&JI OTKJIIOYEHMs] BHemHero wucnojgHurensHoro pene CLb mnepsoro kmacca
HaJEXKHOCTU

YBKH umeer 1Ba BapraHTa UCTIOJTHEHUS:

- YbKHI1 pmma 3ammrer  ycrporictB TPL[ OT DOBBIIIEHHOTO HAIpPsSKEHUS
AIEKTPONIUTAHNS;

- YbKH2 mma 3amwmrer  yctpovictB TPL[  OT mMOBBIIEHHOTO 3HAa4YeHUsA
TapMOHUYECKUX COCTABILIIOIIMX MHUTAIOMIETO HANPSHKEHUS, MOCTYHAIOWMIETO Ha BXOJbI
IIyTEBBIX NPUEMHUKOB ¢ curHainamu AJICH.

YBKH npeacrasiser co0oi (pyHKIIMOHAIBHO 3aKOHYEHHOE U3/1eJIne, TO3BOJISIONIEE
pa3MelaTh €ro B MUTAKOIINX YCTAHOBKAX U PEJICUHBIX CTATUBAX.

YBKH wusrorasnuBaercs B kopmyce pene HII. TaGaputnsiii uyeprexx YBKH
npuBeeH B [punoxennn XK.

1.2 Texunuyeckue XapakKTepuCcTUKHU

1.2.1 Texuuueckne xapakrepuctukn YBKH obecrneunBaiorcss mnpu NHUTaHUU
HOMHUHaIbHBIM HampspkeHueM 220 B mepemenHoro Ttoka wyactotod (50+£1)T'm c
JOMYCTUMBIMU U3MEHEHUAMM HanpspkeHus oT 160 no 260B npu cOOTBETCTBUM BHELIHETO
anextpornutanus TpedoBanusM ['OCT 13109 «Hopmbl kauecTBa 3JE€KTPUUECKON IHEPTUU
B CUCTEMAaXx JJIEKTPOCHAOXKEHUS OOIIEro Ha3HAYEHUS».

1.2.2 Momuocts, motpebmsemass YBKH ot wucrounmka osmektponuTtaHusi, He
npeBsimaet 3 BT npu HoMuHansHOM HanpspkeHun nutanus 220 B, gacroroit (50+1) I'm.

1.2.3 Texaunueckue xapakrepuctuku Y BKH1 obecnieunBaroTcst mpu mojiaue Ha BXOT
KOHTPOJIMPYEMOTO HamnpsikeHus: (KOHTakTel 11, 12) HanpspkeHuss MEpeMEeHHOro TOKa
yactotoil (50£1) I'u ¢ neiicTByromum 3Hauenuem ot 160 no 260 B.

1.2.4 Texanueckue xapaktepuctuku Y BKH2 obGecneunBaroTcst mpu mojiaue Ha BXOT
KOHTPOJIMPYEMOI'0 HamnpspkeHus (KOHTakThl 11, 12) HampsokeHuss MEepeMEHHOro ToKa
yactoToit (50+1) ' ¢ nelicTByronuM 3HaueHruem ot 0 10 260 B.

1.2.5 Momnocth, moTpednsiemass YBKH 0T w#cTOYHHMKA KOHTPOJIUPYEMOIO
HanpsHKEHUs, He NpeBbIaet 2,5 BT.

1.2.6 YBKH wumeer Bbixon mis (GOpMHUpPOBAaHMS CHUTHAJa YIPABJICHUS BHEIIHUM
UCIIOJIHUTENIbHBIM peJie TIEPBOro Kiacca HaIEKHOCTH C CONPOTHUBIEHHEM OOMOTKH He
MeHe 620 OM u HOMHUHAJIBLHBIM pabouyuM HarpsbkeHuem 12 B, koTopoe HaxoauTcs MO
TOKOM HpPH JONYCTHMOM 3HAaY€HUM MNapaMeTPOB KOHTPOJUPYEMOro Hamnpsbkenus. llpu
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ATOM BHEILIHEE UCIIOJHUTEIBHOE peieé CBOUM (POHTOBBIM KOHTAKTOM MOAKIIOYAET BBIXO/]
KOHTPOJIMPYEMOT'0 UCTOYHHKA OecriepeO0itHOro MUTaHus K MOTPEOUTEISIM.

[Tpu 3HaYeHNH TTapaMeTPOB KOHTPOJIUPYEMOTO HANPSDKCHUSI, YKa3aHHBIX B 1. 1.2.7,
1.2.8 mnacrosimero PD, wnm npu mnepexone YBKH B cocTosiHuMe 3ammTHOrO OTKasza
(cocTosiHME 3aIIMTHOTO OTKAa3a XapaKTEpU3YeTCsl OTCYTCTBHEM HANpSHKEHUS Ha KaTyIIKe
BHEITHETO HCIOJIHUTEIBHOTO peie W (POPMUPOBAHHMEM CHUTHAJIOB YIIPABJICHUS peEIie
JTUCTIETYCPCKOM CUTHAIM3AIMM W WHAWKAIUWA), BHENIHEE WCIIOJHUTEIBHOE pelie
BBIKJIIOYAETCS M CBOMM THUJIOBBIM KOHTAaKTOM IOJKIIIOYAET MOTpeOUuTenell K pe3epBHOMY
bunepy nuTaHus.

1.2.7 YBKH1 ¢opmupyer curHan Ha OTKIIOYEHHE BHEIIHETO HCIIOJHUTEILHOTO
pene (peXuM aBapUHOTO OTKIIFOUEHUS UCTOYHUKA KOHTPOJIUPYEMOTO HAIIPSIKEHUS ):

-  TpU YBEIUYEHUU JCHCTBYIOUIETO 3HAYEHHUS KOHTPOJIUPYEMOIO HAIMPSHKEHUS

BhIIe (235...242) B;

- IIpU NEPEXOJI€ B COCTOSHUE 3AIIUTHOIO OTKA3a.

1.2.8 YBKH2 ¢dopmupyer curHan Ha OTKIIOYCHHE BHEIIHETO HCIIOJHUTEIHHOTO
pene (peKuM aBapUHOTO OTKIIFOUCHUS HCTOYHHKA KOHTPOJIUPYEMOTO HAIIPSIKEHU ):

- IpH JACUCTBYIOIIEM 3HAUYECHUH JIFOOOH rapMOHMYECKOW COCTaBIISAIOIIEH OCHOBHOM
JacCTOTHl KOHTPOJHMPYEMOTO HAMNPSOKCHHWsT B JWAMla30HE YacTOT ITyTEBOTO
000pyTOBaHUs TOHAJIBHBIX peibcoBhIX Ienei ot 400 mo 800 I'm, Gonee (8,5 ...
10,5) B;

- IpU NIEPEXO0/I€ B COCTOSTHUE 3AIIUTHOTO OTKa3a.

1.2.9 YBKH1 dbopmupyet curnan Ha BKIIIOUEHHUE BHEIIHETO UCTIOJHUTEIHLHOTO pelie

MpU JIEUCTBYIOLIEM 3HAYEHUM KOHTPOJIMPYEMOTO HANpSHKEHUS B auarna3zoHe oT 160 mo
235 B;

1.2.10 YBKH2 dopmupyeT curHai Ha BKIIOUYEHHE BHEIIHETO HCIIOJIHHUTEIHHOTO
perie Mmpu JACUCTBYIOIIEM 3HAYCHUH KOHTPOJIMPYEMOTO HaMpspKeHUs B auarazone ot 0 7o
260 B gacrortoit (50+1)I'm wm ngelcTByromeM 3HaYeHUW JIOOOH TapMOHHYECKOM
COCTaBIISIFOIIEH OCHOBHOM YacTOTHI KOHTPOJIMPYEMOTO HAIMpPsDKEHUS B AHAa30HE YacTOT
ot 400 no 800 I'm myreBoro 00OpyAOBaHMS TOHAIBHBIX PEIbCOBBIX LENed — He OoJiee
9,0 B.

1.2.11 ITlpu momaue mnutanuss Ha YBKH curHan Ha BKIIOYEHHWE BHEIIHETO
HCIIOJHUTENILHOTO peie dhopMupyercs uepe3 uHTepBasl BpemeHu (1,5 — 2) MuH. mpu
CJIEIYIOLIUX YCIOBUSX:

- TapaMeTphl KOHTPOJIHMPYEMOTO HAMPSHKEHUS COOTBETCTBYIOT TPEOOBAaHUSM II.II.

1.2.9,1.2.10;

- 1o otkiirouenus nuranusa Y bKH orcyrcTBoBan 3amuTHbIN OTKA3.

1.2.12 BpeMs BO3IEWUCTBUS HANpsDKCHHS C IMapaMeTpaMu, MPEBBIIAIOIINMA
ykazanueie B m.1.2.7, 1.2.8, mocne xkotoporo Ha Bbixoge YBKH dopmupyercs curnan
yIpaBJIeHUs aBapUHHBIM OTKIIOYEHUEM KOHTPOJIHUPYEMOro uctounnka muranus — (1,1 —
1,3) cexk.

1.2.13 BxiitoueHue BHEITHEr0 MCIOJHUTEIBHOTO peie, OTKIUYEHHOro mo 1. 1,2.7,
1.2.8, mpoucxoauT dvepe3 HHTEepBaid BpemeH He MeHee (1,5 —2) MUH. IpH  YCIOBHH
BOCCTaHOBJICHHSI TAPAMETPOB KOHTPOIUPYEMOTO HAIIPSKEHUSI.

1.2.14 YBKHI1 ¢dopMupyeT curHajq Ha BKJIIOYEHHE BHEIIHETO HCIOJIHUTEIBHOIO
pene, OTKIOYEHHOro 1o 1.1.2.7, mnpu yMEHbLIEHUU JACUCTBYIOIIETO 3HAYCHUS
KOHTPOJIMpyeMOro HanpsbkeHnus Hke (233,5+1,5) B.
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1.2.15 YBKH2 ¢opmupyeT curHai Ha BKJIIOYEHHE BHEIIHETO HCIOJHUTEIHHOTO
pene, OTKIIOYeHHOro mo m.1.2.8, mpu yMEHbIIEHHHM AEUCTBYIOIIETO 3HAYEHHUS JII0OOH
TapMOHUYECKON COCTABJISIONIEH OCHOBHOM YacTOThl KOHTPOJIMPYEMOTO HAIPSKEHUS B
JMana3oHe 4acTOT MYTEBOro O0OpYAOBaHMS TOHAJIBHBIX pPeNbcOBBIX Lienei oT 400 mo
800 I'm muxe (8,5+0,5) B.

1.2.16 Hanpspkenne Ha KaTylmiKe BHEIIHETO HCIOJHUTEIBHOTO pelie  MpH
uctpaBHocTy YBKH, nonyctumMoM 3HaueHnH nmapaMeTpoB KOHTPOIUPYEMOTO HAIPSKEHUS
BO BCEM JIMala30HE M3MEHEHUs HANpSHKEHUS IHTAHHUS JODKHO OBITh B Ipeaeiax
(10,8...15,6) B.

1.2.17 HampspkeHne Ha KaTyIIKe BHEUIHETO HCIOJIHHUTEIBHOTO pelieé B COCTOSIHUU
3amuTHOro ortkaza YDBKH wim  BeIXome 3a JOMyCTHMBIE HOPMBI  [TAPaMETPOB
KoHTposupyemoro Hampspkenus (1m.1.2.9 (mmst YBKHI), m.1.2.10 (mns YBKH2)) u mpu
MaKCUMaJbHOM HAIpsSHKEHUU NUTaHUS JODKHO ObiThb He Oonee 0,95 B. Beixog wu3
COCTOSIHMSI 3alIIUTHOTO OTKAa3a JOJDKEH OCYILECTBIATHCS TOJIBKO B PTY.

1.2.18 YBKH obecnieurBaeT Ha JUIIEBOM MaHEIN CICAYIONIYIO HHIUKAIUIO:

- CBEYEHHE OJIHOTO 3€JICHOTO CBETOIM0/1a cooTBeTCTBYET pabote YBKH B pexume
KOHTPOJISl HANpsDKEHUs, NPH COOTBETCTBUM IMAPAMETPOB KOHTPOIUPYEMOTO
HaIPsKEHUST HOPME;

- CBEYEHHUE OJHOIO JKEITOr0 CBETOAMOJA COOTBETCTBYET PEXUMY aBapUHHOTO
OTKJIIOUYECHHSI HCTOYHUKA KOHTPOJIMPYEMOTO HAIpPSIKEHUSI U OTCYTCTBHIO
COCTOSIHHUSA 3alllUTHOTO OTKa3a, NpPH OTOM KOHTPOJIb HAIpSOKEHUS He
IpeKpalaercs;

- CBEYEHHUE MKENTOr0 M 3€JEHOr0 CBETOAMOJOB COOTBETCTBYET HAXOXKICHHUIO
napamMeTpoB HaNpsHDKEHUS] Ha BBIXOJIE KOHTPOJIMPYEMOIO UCTOYHUKA B Mpeaeiax
YCTAaHOBJICHHBIX HOPM NPHU BOCCTAHOBJIEHUM MAapaMeTPOB HAMPSLKEHHS MOCTE
aBapUIHOTO OTKIIIOUEHHS HANPSYKEHUS KOHTPOJIMPYEMOTO UCTOUYHUKA;

- CBEYEHHE OJHOT0 KPacHOro CBETOJMO/a (MJIM CBEUYEHHE KPACHOTO CBETOAMOJA
COBMECTHO C 3€JIEHBIM WM KEITBIM CBETOJAMOJOM) COOTBETCTBYET COCTOSHUIO
3amuTHOro orkasa Y bKH.

1.2.19 YVBKH umeer cB0OOHBIE KOHTAKTHI Ha TMEPEKIIOUEHUE, TIPEIHA3HAYCHHbBIC

JUIs  TIepelayd [0 CHUCTEeME JUCHETYEPCKOTO KOHTPOJs MH(OpMAlMM O pPEeXUME
aBApUMHOTO OTKJIFOYEHHS MCTOYHHUKA KOHTPOJIMPYEMOIO HAMPSKEHUS WM O COCTOSIHUU
3aIIUTHOTO OTKa3a Mo TpeOOBaHUSIM O€30MacCHOCTU. Y Ka3aHHBIE KOHTAKTHI 00€CTICUNBAIOT
KOMMYyTaIuo HanpspkeHus: 10 32 B u Toka He Oonee 20 MA. Ilanenue HampsikeHUs] Ha
3aMKHYTBIX KOHTakTax — He Oosee 2 B. Bo3Bpar KOHTakTOB B HOpMaJbHOE MOJIOKEHUE
(ppOHTOBOIl KOHTAKT — 3aMKHYT, ThUJIOBOM KOHTAKT — PA30MKHYT) MPOUCXOAMUT MPH
BOCCTaHOBJICHUH MapaMETPOB KOHTPOIUPYEMOTO HAIPSIKEHUSI.

1.2.20 YBKH umeetr cB0OOJHbIE KOHTAKThl Ha TMEpEKIIOYEHUE, NpeaHa3HAUCHHBIC
s nepenaun uHdopmanuu Ha mynbT JCII o pekume aBapuiHOIO OTKIHOUYEHUS
UCTOYHHKA KOHTPOJMPYEMOIO HANPSIKEHHWS WM O COCTOSHHUM 3alMTHOTO OTKa3a IIOo
TpeOOBaHMSIM OE30MaCHOCTH. YKa3aHHBIC KOHTAKThI O0ECHEYMBAIOT KOMMYTAIIHIO
HanpsokeHus: 10 32 B u toka He Oonee 20 MA. IlameHue HampspKeHHsS Ha 3aMKHYTHIX
KOoHTakTax — He Oonee 2 B. Ha nunesoii manenu YBKH pacnonoxena kHonka, HaxxaTtue u
OTIyCKaHUE KOTOPOM OTKJIFOUYAET JKEAThI CBETOJMO/ MOCIE BOCCTAHOBIIEHUS IAPaMETPOB
KOHTPOJIUPYEMOTO HAMpsDKEHUS W BO3BpalllaeT B HOPMaJIbHOE TOJokeHue ((ppoHTOBOU
KOHTAaKT — 3aMKHYT, ThUJIOBOW KOHTAaKT — Pa30MKHYT) KOHTAaKThl mepeAaun hHpopmanuu
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Ha nyiaeT JICII o pexume aBapuiHOTO OTKIIIOUEHUS MCTOYHHUKA KOHTPOJIHUPYEMOIO
HANPSDKEHUS WK O COCTOSIHUM 3alIUTHOTO OTKAa3a.

1.2.21 Dnektpuyeckass NPOYHOCTh M3OJALMM TPYNIbl KOHTakroB 1, 2, 3
(cm. Tabmury 1) YBKH oTHoOcuTensHO Ipyr Apyra, a Takxke Tpynn KOHTakToB 1, 2
(cM. Tabnmuiry 1) OTHOCHTENBHO KOpIyCca B HOPMAIBHBIX KIMMATHUYECKHUX YCIOBHSX
BbIIEpKUBAeT 0Oe3 mpobos ©  SABICHHUS Pa3pAgHOrO Xapakrepa (MOBEPXHOCTHOTO
MEPEKPBITHS U30JISILMKM) HCHbITaTeabHOE HamnpsbkeHue He meHee 2000 B omnodazHoro
nepeMeHHoro toka yactoroil 50 I'i cunycomnanbHOl (popmbl B TeueHHE | MUHYTHI OT
UCIBITATEIbHOM YCTaHOBKM MOITHOCTBIO — 1 KBA.

Taobmuna 1
['pymma KOHTaKTOB KonTakTsl
1 11,12
2 21, 22
3 41, 43
4 71,72,73
) 81, 82, 83

1.2.22 Dnektpudeckass TPOYHOCTh M3OJAIUH Tpymm KoHTakTtoB 4, 5, 3 (oM.
tabiuy 1) YBKH npyr otHocuTenbHO npyra, a Tak € 3TUX TIpYNN KOHTAaKTOB
OTHOCHUTEJILHO KOpIlyca B HOPMAJbHBIX KIMMAaTUYECKUX YCIOBUSIX BbIIEPKHUBAEeT 0Oe€3
npo0os U SBJICHUS Pa3psAIHOrO Xapakrepa (IMOBEPXHOCTHOTO MEPEKPBITHSI H3OJISILIMN)
UCIIbITaTeNIbHOE Hanpsbkenue He meHee 500 B onHoda3HOro nepeMeHHOro ToKa 4acToTOMN
50T’y cunycommanbHOM (opmbl B Te€deHHE | MHUHYTHI OT HMCHBITATEIIbHON YCTAaHOBKHU
MortHocThio — 0,5 kBA.

1.2.23 ComnpoTuBiieHHE U3OJSIUU TPy KOHTAKTOB 1, 2, 3 (cM. Tabmuiy 1) YBKH
IpYr OTHOCUTEIBHO JAPYTa, a TAKXKE IPyNI KOHTAKTOB 1, 2 (cM. Tabiuily 1) OTHOCUTENBHO
KOpITyCa B HOPMaJIBHBIX KIIMMATHYECKUX YCIOBUAX cocTaBisieT He MeHee 200 MOwm.

1.2.24 ConpoTuBieHre U30JSIUH TPYHNI KOHTakToB 3, 4, 5 (cm. Tabnuiy 1) YBKH
IpYr OTHOCUTENBHO Jpyra, a TaK XK€ KOHTAKTOB ATHX TIPYII OTHOCHUTEIHHO KOpITyca B
HOPMAaJIbHBIX KJIMMAaTHYECKUX YCIOBUSIX cocTaBisieT He MeHee 100 MOm.

1.2.25 Cpennsis Hapadotka ;10 otkaza YBKH Tcp > 25000 u.

1.2.26 Cpennuii cpok ciry>x0bl 0 criucanust (moytHbIN) Ty cp.cr. > 20 neT.

1.2.27 YBKH paccuutan Ha paboTy B yCIOBUSIX YMEPEHHOIO U XOJOJHOTO KIMMaTa
(ucnnonnenue Y XJI, kareropus 2 no 'OCT15150-69), Ho ipu TeMiiepatype OKpy Karoleu
cpeast oT Mmunyc 20°C go mmoc 60°C.

1.2.28 Tlo BO3MOKHOCTH U CIIOCOO0Y BOCCTAHOBJICHUSI TEXHUUECKOTO pecypca ImyTeM
MPOBEACHUS IUIAHOBBIX PEMOHTOB Ha wMmecte okcrmnyarauuu YDBKH  sBisiercs

HEPEMOHTHPYEMBIM H3CITHEM.
1.2.29 Macca YBKH ne Ooiee 2,5 kr.

1.3 KoMIIeKT NOCTaBKHU

B xoMnuiekT nocTtaBku BXOMST:

- YBKH — BapuaHT UCHIOJIHEHHUS Y KOJIMYECTBO IO 3aKa3y;

- PYKOBOJCTBO IO IKCIUTyaTalHH - | IT. HA 5 U3ENIUI WK MEHBLIEE KOJIMYECTBO,

HaHpaBﬂﬂeMBIX B OUH azxpec;
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-  TCXHOJIOTHYCCKAs IMCPEMbIYKa I CHATHUA 3alllMTHOIO OTKasa - 1 mr. HA 5
I/IS,Z[eJII/Iﬁ HJIM MCHBIICC KOJIMYCCTBO, HAITPABJIAACMbBIX B OAWH aApEC,
- JTHUKETKa - 1 mT. Ha KaXXa0€ u3aciauc.

1.4 YcerpoiicTBo M padora

OyHKIMOHAJIIbHAS CX€Ma yCTPOMCTBA 0O€30MacHOr0 KOHTPOJIS — HaIpsSKEHUs
npuBeneHa B [lpunoxenun A. YCTpoHCTBO MOCTPOCHO MO CXEME JBYXIIPOILIECCOPHOM
CUCTEMBI C CUJIbHBIMU CBA3sIMH, 1o3Bossitonieit Y BKH pabortats B ciieqyromux pexumax:

- peXUM KOHTPOJISI HaNpsDKEHUs, TPU  KOTOPOM IPOU3BOJUTCS  OLICHKA
apamMeTpoOB KOHTPOJUPYEMOIO HANPSDKEHUS] M, €CIIM OHH COOTBETCTBYIOT
n.1.2.9,1.2.10  dopmupyercs  curHaa  Ha  BKJIIOYCHHE  BHEIIHETO
UCIIOJIHUTEIILHOTO PeJie;

- PEXHUM aBapUMHOrO OTKIIOYEHHs, MPU KOTOPOM (OPMUPYETCS] CHUTHAI Ha
OTKJIFOYEHUE BHEUIHETO MCIIOJHUTEIBHOTO PEJe B CIIy4ae HECOOTBETCTBHUS
napamMeTpoB KOHTPOJMPYEMOTO HampsikeHust Tpeboanusm 1.1.2.9,1.2.10;
OLICHKA IMapaMEeTpOB KOHTPOJHMPYEMOIO HAINPSKEHUS MOpPH  OTOM  HE
MPEKpaIAETCS;

- COCTOSHME  3alIMTHOTO  OTKa3a, BO3HHUKAWOIIEe MpU  OOHApYKEHUU
HEHUCIIPABHOCTU OTHENIbHBIX y3710B YBKH B mpomecce camoamarHOCTHUKA M
MEXIIPOLIECCOPHOr0 OOMEHA; B 3TOM ClIydae IMpeKpallaeTcs OLEHKa MapaMeTpoB
KOHTPOJIMPYEMOI'O HANPSDKEHHUS] M BBIKJIIOYAETCS BHEIIHEE HCIIOJIHHUTEIBHOE
pene.

[To pyHKIIMOHANBHOMY HA3HAYEHHUIO B CXEME MOYHO BBIJICTUTh:

- BXOJIHOM Y3€lIl,

- OJIOK MUTaHUS,

- JIByXKaHAJIbHBIN y3€J OLIEHKH MapaMeTPOB KOHTPOIUPYEMOTO HATIPSIKCHUS;

- y3ea mepenadyd UHPOpPMAILMKA O PEXUME aBaApPUITHOTO OTKIIIOYEHUS MCTOYHHKA
KOHTPOJIMPYEMOTO HANPSIAKEHUSI WIIM COCTOSIHUM 3alIMTHOIO OTKa3a MO CHUCTEME
nucrneryepckoro koHTposs (yzen J1K);

- y3ena mepenadyd UHPOpPMALMUA O PEKUME aBAPUMHOTO OTKIIOYEHHS HMCTOYHHMKA
KOHTPOJMPYEMOIO0 HANpPSLKEHUS] WM COCTOSIHUM 3alllMTHOIO OTKa3a Ha IMyJIbT
JCII (yzen ACI);

- y3eJ UHJUKAIIH;

- OJIOK yIpaBJIeHHs] BHEIIHUM UCHIOTHUTENbHBIM pene (BYP).

Bxoanoii y3zen (1) (cm. Ilpunoxkenwe A) mnpegHa3HayeH M 3aUUThl  OT
nepeHanpsbkeHuii U opMupoBaHus JBYX KaHaioB o0OpaboTku. Ero peanuzamus
o0ecreunBaeT ralbBaHUYECKYIO PA3BsA3Ky KOHTPOJIMPYEMOTO HAMPSHKCHUS W PUBEICHUE
€ro K Jauana3oHy BXOAHBIX HampstkeHuid ALl MUKpOKOHTPOJIEPOB ABYXKAaHAIBHOTO
y371a 00paboTku KoHTposmpyemoro Hanpspkenust (3) (cm. [Ipunoxkenue A).

brok nutanus (2) (cMm. [lpunoxenue A ) npegHa3HaueH ISl OJTYYEHUS TUTAOIINX
HamnpshkeHui, Heooxoaumbix st pabotet YBKH u oGecmeunBaer paboTocmocoOHOCTH
YBKH npu npornaganuy NepBUYHOTO HAMPSKEHUS TUTAHUS HA BpeMs He Ooee 0,2c.

JIByXKaHaJIbHBIM Yy3€7 OLEHKM MapaMeTpoB KOHTPOIMPYEMOro HampspkeHus (3)
(cm. ITpunoxxkenne A)  npeaHazHadueH g nUGpoBON  00paOOTKM  mapameTpoB
KOHTPOJUPYEMOI'0 HAMpsKeHUs, (OPMUPOBAHUS CUTHAJIOB YIPABJICHUS U KOHTPOJS 3a
BO3MOXHBIMU OTKa3amMu YBKH, ocHOBaHHOro Ha MpoBEpKE CUMMETPUYHOCTH KaHAJIOB
o0pabotku. OO6paboTKka MNapaMeTpoB KOHTPOJIMPYEMOTO HAIPSKEHUS BEAETCS IABYMS
KOHTpoJulepaMu y3ia. Pe3ynbrarbl paboOThl CpaBHUBAIOTCS MPU  MEKIPOLECCOPHOM
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B3aUMOJEHCTBUU. MEXNPOLIECCOPHOE B3aUMOAECHCTBHUE MO3BOJISIET TOCTOBEPHO BBISIBUTH
coou B paboTe KOHTPOJUIEPOB MyTEM OOMEHA JAaHHBIMH, COJEPKAIMUMH WH(OPMAITHIO O
LUKJIE BBITIOJIHEHUSI TPOTPAMMBbl, B COOTBETCTBUU C MPOTOKOJIOM OOMEHA.

V3en unpukanuu (6) (cm. Ilpunoxenue A) mnpenHazHauyeH sl UHIUKALUAU
cocrosiuus Y bKH.

BYP (7) (cm. Ilpunoxxenue A) mpenHazHaueH g (HOPMUPOBAHMS HANPSKEHUS
yIpaBlieHHs] BHEIIHUM HcnonHUTeNbHbIM pene CI[b mepBoro kimacca HaJeKHOCTU C
conpoTtuBieHueM oOMoTku 620 OM M HOMHUHAJIBHBIM pabouum Hanpspkenuem 12B. On
peanu3oBaH Mo Oe30macHOM cxeme o0paTHOX0/10BOro mpeodpazosatens. KoHTpoib
paboTocrocoOHOCTH TpeoOpa3oBaTelsi MPOU3BOJIUTCA KOHTPOJUIEpaMHU IyTEM aHalu3a
YPOBHS CUTHaja 0OpaTHOM CBSI3U.

V3en mucneruepckoro KoHTpodsi (4) (cm. Ilpunoskenuwe A) mpeaHa3HaueH s
nepeaaud  uMHGOpMAMM O  peXUME ~ aBApUHWHOTO  OTKJIIOYEHUS  MCTOYHHUKA
KOHTPOJIMPYEMOTO HANPSHKEHUS WIM 3alllMTHOTO OTKa3a MO CHUCTEME JIUCIIETYEPCKOTO
KoHTpoJii. OH BKJIIOYaeT B ce0s ONTOANEKTPOHHOE TBEPIOTENBHOE pele ¢
nepeKioyaeMbIMA  KOHTakTamu. [Ipm orcyrctBum nuranus YBKH wnm B coctositHum
3allIUTHOTO OTKa3a 3aMKHYT ThUIOBOM KOHTaKT TBEPAOTEJIBHOTO peiie, a (PpOHTOBOU -
pazoMkHyT. [Ipu nepexone YBKH B pexxum KOHTposs HanpspKeHUs] (PPOHTOBOM KOHTAKT
3aMbIKAaeTCs, a ThUIOBOM - pasmbikaercs. CONpoTUBICHHUE 3aMKHYTOTO KOHTAKTa
OTTO3JIEKTPOHHOTO TBEPAOTENIbHOro pene He O6osee 40 OM, a pa30OMKHYTOI0 KOHTaKTa He
Menee 50 kOm.

V3en mnepemaun wunbopmaruu Ha nynbT JCII (5) (cm. Ilpunoxenue A)
MpeaHa3HadeH JJsi Tepenayd WHGOpMAIMu O PEKUME aBapUMHOTO OTKIIOYEHUS
HMCTOYHUKA KOHTPOJIUPYEMOI'O HANPSKEHUS WJIA O COCTOSTHUU 3allIUTHOTO OTKA3a Ha MyJbT
JCII. On BkitouaeT B ce0s OMTORIEKTPOHHOE TBEPIOTEIBHOE Pejie ¢ MEePeKII0YaeMbIMU
koHTakTaMu. [Ipu orcyrcrBun nurtanus Ha YBKH winm B coctosiHuM 3amumTHOrO Orkasa
3aMKHYT TBIJIOBOM KOHTaKT TBEPJOTEIBHOTO pene, a (GpoHTOBOM - pa3zoMmkHyT. [lpu
nepexoge YBKH B pexxuM KOHTposiss HampsskeHHs (POHTOBOM KOHTAKT 3aMbIKAeTCA, a
TBUIOBOM - Pa3MBIKAETCA TOJBKO TOCJIE PYYHOTO HaKaTHsl U OTIYCKAHUS KHOIKU Ha
muneBor ma”Henu YDBKH. ConpoTuBieHne 3aMKHYTOrO KOHTaKTa OMNTOAJIEKTPOHHOIO
TBEpAOTENbHOTO peie He 6osee 40 OM, a pa30MKHYTOro KOHTakTa He MmeHee 50 kOm.

Cxema »sJeKkTpuuecKkas NPUHIUNHAIBHAS M TEPEUYCHb DJIEMEHTOB YCTPOMCTBA
o6e3zonacHoro koHtposis HampsbkeHuss YBKH1 npuBegena B Ilpunoxenun b.
Pacnonoxenue snementoB YBKHI1 na nnatax Al u A2 npuseaeno B [Ipunoxennn B.

Bxonnoit y3en YBKHI Beimmonnen Ha snemenrtax Cl...C6, R1...R4, VDI, VD2, TI,
T2 (mmara A2) R9, R10, R12, R13, R17, R18, R19, R20 (IInata Al).

bimox mmranmss YBKHI1 Bemomaen Ha »inemeHrax C7...C10, RT1, VD3, T3,
pacnosiox)keHHsix Ha miate A2, C1...C6, C7, C9...Cl11, C13, C14, C17, C19, C30, C31,
DA1...DA3, R1, R2, R5...R8, R51...R54, VD1, VD2, L1, L3, L5, pacnojoxeHHbIX Ha
mare Al.

JIByXKaHaJIbHBIN y3€J1 OLICHKH NTapaMeTpOB KOHTpoJiupyeMmoro Hanpsikenus Y BKH1
BBITIOJTHEH Ha anemeHnTax DD1, DD2, DA4, DAS (minata Al).

V3en wHmmkamuu coctossHusg YBKHI1 BemomHen Ha »snementax R22...R25,
VD3...VDs5.

BYP YVBKHI1 Bemonnen Ha sinementax R30, R47, R48, R50, R55, C28, C29, C32,
C33, C36, DD3, VTI1, VDI11,VDI13, VD14, T1 (nnara Al). st KOHTPOJIS BBIXOJIHOTO
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HanpsbkeHust bYP ucnone3yercss naT4MK HanpsDKEHUWs, PEaau30BaHHBIM HA 3JIEMEHTAx
VD12, DAS, DA9, R49, R28, R29, VD10.

V3en aucneruepckoro koHTpons YBKHI1 BkimowaeT B ceOsi ONTORIEKTPOHHOE
TBEPAOTEIBHOE pEJie C MEePEKI0YacMbIMH KOHTaKTamMHu 3JeMeHT DAG6 u simemeHTamu
samuthl R31, R32, R35, R36, R39, R40, R43, R44, VD6, VD7, FUI (mnata Al).

V3en mnepemaun wuHbopmauuu Ha nynsT JCII YBKHI1 Brmowaer B cebs
ONTOXJIEKTPOHHOE TBEPAOTEIBHOE PEJIE C MEPEKIIOYAEMBIMUA KOHTaKTaMu 351eMeHT DA7 u
snemenTtamu 3ammTel R33, R34, R37, R38, R41, R42, R45, R46, VD8, VD9, FU?2
(uata Al).

Cxema »srnekTpuueckas NPUHIUIHAIBHAS M IEPEUYCHb DJIEMEHTOB YCTPOMCTBa
oe3zomacHoro KoHTposia HanpspbkeHuss YBKH2 npuBenena B Ilpunoxenun T
Pacnonoxenune snementoB YBKH?2 Ha mnatax Al u A2 npuseneno B [Ipuinoxenun /.

Bxomnoti yzen YBKH2 Bemonnen Ha snementax Cl...C12, R1...R6, VD1, VD2,
T1, T2 (mnata A2) R9, R10, R12, R13, R17, R18, R19, R20 (ILtara Al).

bnok muranmss YBKH2 BrmosnHen Ha simementax C13...C16, RT1, VD3, T3,
pacnosiokeHHbix Ha miate A2, C1...C5, C7, C9...C11, C13, Cl14, C17, C19, C30, C31,
DA1...DA3, R1, R2, R5...R8, R51...R54, VD1, VD2, L1, L3, L5, pacnoyio)xeHHbIX Ha
ate Al.

JIByXKaHaNbHBIN y3€] OLIEHKH MapaMETPOB KOHTPOJIMpyeMoro HanpsikeHus Y bKH2
BBITIOJTHEH Ha 3emeHTax DD1, DD2, DA4, DAS (rimata Al).

V3en wnaukauuu coctosHus YBKH2 BeimonHen Ha »siaemenTax R22...R25,
VD3...VDs.

BYP YBKH2 Brimonnen Ha snementax R30, R47, R48, R50, R55, C28, C29, C32,
C33, C36, DD3, VTI1, VDI11,VD13, VD14, T1 (mnata Al). i KOHTPOJSI BBIXOIHOTO
HanpsbkeHus: bYP ucnone3yercss AaTUMK HanpspKEHUWs, PEaTu30BaHHBIM Ha AJIEMEHTax
VD12, DAS8, DA9, R49, R28, R29, VD10.

V3en aucneruepckoro koHTpons YBKH2 BkmrowaeT B ceOsi ONTORICKTPOHHOE
TBEPJIOTEIBLHOE peJie C MEePEeKI0YaeMbIMH KOHTaKTamMHu 3JeMeHT DAG6 u snmemeHTamu
samuthl R31, R32, R35, R36, R39, R40, R43, R44, VD6, VD7, FUI (mnata Al).

V3en mnepemaun wuHbopmanmm Ha nynsT JCII VYBKH2 Brmowaer B cebs
ONTO3JIEKTPOHHOE TBEPAOTEIBHOE PEJI€ C MEPEKI0YAEMbIMUA KOHTaKTaMu 35ieMeHT DA7 u
anemenTamu 3amuThl R33, R34, R37, R38, R41, R42, R45, R46, VD8, VD9, FU2
(mmata Al).

[Ipn orcyrctBum Hamnpsbkenuss nuranuss YBKH Hanpspkenue Ha Bbixone bYP
OTCYTCTBYET M BHEILIHEE HCIOJIHUTENbHOE pesie obecTtoueHo. Yepes 1,5 — 2 muH. nocnie
NoJAa4Yv HANpsDKEHUST NUTAaHWS W KOHTPOJIMPYEMOro HampspkeHus Ha Bxoa YDBKH
BKJIIOUACTCS 3€JICHBLIM CBETOaMOJ Ha auneBod mnanHenu YBKH, 3anuTeIBaeTCcs BHEIIHE
WCIIOJTHUTEILHOE pEJie U 3aMBIKAIOTCS (DPOHTOBBIE KOHTAKTHI Yy3Jia JUCIIETYEPCKOIO
KOHTpPOJIA U y3ia nepeaaun uHdopmaiuu Ha myiasT JCII npu cienyrommux yCioBuUsX:

- TapaMeTpbl KOHTPOJIMPYEMOrO HAIPSKEHUS COOTBETCTBYIOT YCTAaHOBJICHHBIM

HOpMaM;

- 1o otkiroueHus nuranug Y bKH oTcyTcTBOBano cocTosiHue 3aliUTHOTO OTKa3a.

B cimy4yae HEBBINOJHEHUS BBIIICHA3BAHHBIX YCJIOBUKM BHENIHEE HCIOJHUTEIBHOE
peJie HE 3alMUThIBACTCS U BKIIFOYAETCS KENTHIM CBETOAMOJ, €CIIM JIEMCTBYIOIIECE 3HAYCHUE
KOHTpoJHpyeMoro HanpspkeHust Ha Bxoje YBKHI1 mpeswsimaer (235 — 242) B, nubo Ha
Bxoqe YBKH2 neiictBytoniee 3HaueHne 11000 TapMOHUYECKOM COCTABIISIIOIIEH OCHOBHON
4aCTOThl KOHTPOJIMPYEMOTO HanpskeHus B quanazone yactoT oT 400 go 800 I'u myteBoro
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000pyI0BaHUsI TOHAIBHBIX PeNbCcOBbIX Iienei Boimie (9 — 9,9) B. Eciu 10 oTkimoueHus
mutanus Y BKH Haxonuiicss B COCTOSSHMM 3alIMTHOTO OTKa3a, TO BKIIFOYAETCS KPACHBIN
CBETOJMO/.

[Ipn yBenu4yeHHH OEUCTBYIOLIETO 3HAYEHUS KOHTPOJIMPYEMOTO HAMNPSIKECHHUS Ha
Bxojge YBKH Beimme (235 — 242) B (mis YBKHI) wiam yBennyeHUM JCHCTBYIOMIETO
3HaYEHUS JTI0O0N TapMOHMYECKON COCTaBISIONICH OCHOBHOM YacTOTHI KOHTPOJIUPYEMOTO
HarpspkeHus B auanazone 4actoT oT 400 no 800 ' myTreBoro 060py10BaHNs TOHAJIBHBIX
penbcoBbix merel Boime (9 — 9,9) B (mis YBKH2), BkiItoyaeTcst »KENThI CBETOAUO,
npekpaimiaercs padora bBYP, BHellHee WCHOTHUTENBHOE pelie BBIKIIOYACTCS U
NEPEKIIFOYAOTCS  KOHTAKThl y3JIa JUCIETUYEPCKOTrO KOHTPOJS U y3Jia TIepenayu
uHdopmanuu Ha ynsT JICII.

[Tocne BoccTaHOBIICHUS TAPAMETPOB KOHTPOJIUPYEMOTO HANpsHKEHUs (hopmMupyercs
CUTHAJI HA BKJIOYEHUE 3€JIEHOI0 CBETOAMOJA M BHEIIHErO0 HCIOJHUTEIBHOIO pee,
3aMbIKaeTCs (PPOHTOBOM KOHTAKT y3Ja JIUCIETYEPCKOTO KOHTpouis. [Ipu sTom >KenThid
CBETO/MO/ MPOJIOJKAET CBETUTHCS M THUIOBOM KOHTAKT y3Ja Nepenadyd MH(pOopMaluu Ha
nynsT JCII ocraercss 3amMKHYTBIM. BBIKITIOUEHHE KENTOrO CBETOAMOAA, Pa3MBbIKAHUE
THUIOBOI'O KOHTaKTa M 3aMblKaHHe ()POHTOBOIO KOHTAKTa y3Ja Nepeayu nHpopMaluuu Ha
nynsT JICII BO3MOXKHO TOJIBKO MOCJIE€ PYYHOIO HAKATHUS M OTIYCKAaHMS KHOIIKA Ha
nuneBour nmanenu Y bKH.

B nponecce paborei YBKH Benmercs mMOCTOSHHBIM KOHTPOJIb  BBIXOJHOIO
HanpsokeHus: BYP ¢ momoipio gaTdvika HanpsokeHus. KOHTpoJib BEAETCS KaXKIIbIM
KOHTpOJIJIEpoM He3aBucumo. st 6mokupoBanus padotsl u nepeBoga YBKH B coctosinue
3aIMTHOTO OTKa3a JOCTAaTOYHO OJHOro KoHTposuiepa. IIpu mepexome B cocrosiHue
3alIMTHOTO OTKa3a 3aropaercs KpacHbIM CBeTOAMOA Ha JmneBod mnanemn YDBKH,
npekpaiiaet padboty bYP, cHumaeTcs HarnpsikeHue ¢ BHEITHETO UCTIOTHUTENBHOTO pefie U
3aMBIKAIOTCS ThUIOBBIE KOHTAKThl y3JI0B JUCIIETUEPCKOrO KOHTPOJISI U Tepeladu
unpopmanuu Ha nynsT JCIL. Ilpu noBropHOil mogaye Hampspbkenus nutanus Y BKH
OCTAETCS B COCTOSIHUM 3aIUTHOTO OTKa3a.

1.5 CpeacrBa usMepeHnsi, HHCTPYMEHT U MPUHAJIEKHOCTH

[TonkitoueHne U3MEPUTENbHBIX MPUOOPOB  JJIE  KOHTPOJS  HOPMHUPYEMBIX
napametpoB YBKHI1 Heo0XxoauMo oOCymIeCTBISTH B COOTBETCTBUU CO CXEMOM
[Tpunoxenus 3.

[TonkmtoueHne W3MEPUTENBHBIX MPUOOPOB  JJIE  KOHTPOJS  HOPMHUPYEMBIX
napametpoB YBKH2 Heo6xomuMo oCymecTBisATh B COOTBETCTBHU CO CXEMOU
[Tpunoxenus U.

[lepedenb cpencTB U3MEpPEHUs, MHCTPYMEHTA U MPUHAIIC)KHOCTEH, HEOOXOIMMBIX
st npoepku nmapametpoB Y bKH npusenen B [Ipunoxennn K.

CpeacTBa M3MepeHUil, B COOTBETCTBUM C MX BUAAMH, JOJDKHBI IMPOWTHU MOBEPKY
(kanMOpOBKY) W HWMETh COOTBETCTBYIOUIME JOKYMEHTbl W IOBEpPOYHbIE KieiMma
(kanMOpOBOYHBIE 3HAKH), O(POPMJIEHHBIE B YCTAHOBIIEHHOM TMOpSJKe. 3amperaercs
IPUMEHATH CPEJICTBA U3MEPEHUM, CPOK MOBEPKH (KATMOPOBKH) KOTOPBIX HCTEK.

1.6 MapkupoBKa U IJIOMOMPOBaHUE
1.6.1 VBKH wumeroT MapkupoBKYy B BHJI€ 3aBOJICKOM TaOJIWYKHU, Ha KOTOPOM
HaHECEHO:

- TOBapHLIﬁ 3HAK HpC,Z[HpI/ISITI/IH'I/ISFOTOBI/ITCJ'I}I;
10 u3m.3



ENVYC. 665222.001 PO
— tun uznenusa (YBKHI1 wiu YBKH?2);
— MOPAIKOBBIN HOMEDP U3JEUs, IPUCBOCHHBIN P U3TOTOBIICHUH;
—  J1aTbl U3TOTOBJICHUS.
1.6.2 YBKH nomxubel OBITH OIJIOMOMpPOBaHBI B 3aBOACKHX YycioBusx. Ilocne
BCKpBITUS n3nenus B ycnoBusax PTY mans cHatus 3ammTHOro orkasa uiu pemonta Y bKH
JIOJKHO OBITH BHOBB OIJIOMOHPOBAHO.

1.7 YnakoBka
VYmakoBka  YBKH  npowusBomutcs  cormacHo — TeXHMYECKHM  YCIIOBHSIM
ENYC.665222.001 TV.

2 UCITIOJIb30OBAHMUE 110 HABHAYEHUIO

2.1 Mepbl 6e30n1acHOCTH
VYceranoBka u 3kcruryatauuss YBKH 1o/pKHBI NpOM3BOIUTBECS B COOTBETCTBHH C
TpeOOBaHUAMU U YKA3aHUSIMMU:

- «lIpaBu TeXHUYECKON IKCIUTyaTalluy AIEKTPOYCTAHOBOKY;

- «MHCTpyKIMH MO TEXHUYECKOMY OOCIY>KMBAHHUIO YCTPOMCTB CHUTHAJIU3ALINH,
ueHntpanuzaiuu u 6nokuposku (CLB)» 111/720;

- «MHCTpyKuMH 1O OOeCneYeHH0 Oe30MaCHOCTH JABUKEHUS IMOE€3]I0B IpHU
MPOU3BOJCTBE PadOT MO TEXHUYECKOMY OOCIIY>)KMBAaHHUIO U PEMOHTY YCTPOMCTB
CLb» LI11/530.

2.2 Yka3aHue N0 YCTAHOBKeE U MOAKJII0YEHHI0

2.2.1 YBKH ycranaBnuBaercsi B MUTAIONIMX YCTAHOBKAX U Ha PENICHHBIX CTaTUBAX.

2.2.2 Haznauenue kontaktoB Y bKH npuseneno B [lpunoxxenuu M.

2.2.3 Kontakt 32 YBKH noakmrogaercss k OONTy 3a3eMJICHUS PEJICHHOTO CTaTHBA
WJIM TIMTAIOIIEN YCTAHOBKH MPOBOJIOM C C€YEHNEM He MeHee 1,5 MM,

2.3 UcnoJib3oBanue U3ae s

2.3.1 Ilpu nepBuunoM noakirodeHnn Y BKH BkirodeHue 3eneHoro cBeroguona u
BHEIIHETO0 HCIOJHUTEILHOTO peiie mpoucxoaut 4depe3 (1,5 — 2) MuH. mociie momadu
HanpsDKEHWsT  MUTAHUST  TPU  COOTBETCTBUM  KOHTPOJUPYEMOTO  HaIpPsOKCHUS
YCTaHOBJIEHHBIM HOpPMaMm. B ciydyae HECOOTBETCTBUSI KOHTPOJMPYEMOTO HAIPSIKEHUS
YCTAHOBJIEHHBIM HOPMaM BHEIIHEE WCIOJHUTEIBHOE PEJI€ HE BKIIOYAETCS M BKIIIOYACTCSA
JKEJITBIA CBETOINO/I.

2.3.2 DneMeHThl UMHAWKaWu, KoHTakThl y310B JIK uw JICII B mpouecce
AKCILTyaTallMM MOTYT HAXOJAUTHCS B OJJHOM U3 CIEIYIOIINX COCTOSHUIM:

- CBETUTCSl OJIMH 3€JICHBIM CBETOAMOJ], YTO coOoTBeTCTBYeT padore YBKH B
peXKHMME KOHTPOJIS HaIpsDKEHUs; TpU ATOM C(OpMHUpPOBAH CHUTHAJ Ha BKIIOYEHUE
BHEIITHETO HUCIOJHUTEIBLHOTO pejie U 3aMKHYThI (poHTOBBIE KOHTaKThI y3i10B JIK u JICII;

- CBETUTCS OJVH KEIThI CBETOJIUO/I, YTO COOTBETCTBYET PEKUMY aBAPUHUHOIO
OTKJIFOYEHHSI HMCTOYHMKA KOHTPOJHMPYEMOTO HANPSHKEHUS W OTCYTCTBUIO 3alUTHOIO
OTKa3a; mpu 3ToM CHOPMHPOBAH CHTHAJ HA OTKIIOUYCHHE BHENTHETO HCIIOIHUTEIBHOTO
pene, pponroBeie KOHTAKTH y370B JIK u JICII pa3oMKHYTHI, THIJIOBbIE KOHTAKThI y3JI0B
JIK u JICII 3aMKHYTBI, KOHTPOJIb HANIPSKEHUS HE IPEKpAIaeTCs;

- CBETATCSI KEINTBIA M 3€JEHBIA CBETOAMOJBI, UYTO COOTBETCTBYET PEKUMY
HAXOXJCHHUS [MApAMETPOB HANPSIKEHUS HA BBIXOJE KOHTPOJUPYEMOIO HCTOYHHKA B
npejesiax HOpMbl, TPM BOCCTAHOBJIEHUM IAPAMETPOB HAIPSDHKEHUS TMOCJE aBapUUHOTO
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OTKJIFOUEHUS HANPSKEHUS! KOHTPOJIMPYEMOTO UCTOYHHKA; TIPU 3TOM C(POPMHUPOBAH CUTHAI
Ha BKJIIOYEHHE BHEIIHETO WCIOJHUTENIBHOTO pee, 3aMKHYThl ()POHTOBOM KOHTAKT y37a
JK, TeutoBoil koHTakKT y3:1a JCII u pa3oMKHYTHI ThUI0BOM KOHTAKT y3i1a [IK u ¢pponTOBOIM
koHTakT y3na J{CII;

- CBETUTCS OJWH KPACHBIM CBETOAMOJ, YTO COOTBETCTBYET COCTOSIHUIO 3AIIUTHOTO
otkaza YBKH; mpu »TOM BHelIHee HCIOIHUTENIBHOE peiie 00ecToueHo, (PPOHTOBBIC
koHTakThl y3710B JIK wm JICII pa3oMkHyThI, ThUIOBble KOHTakThl y3im0B JAK wu JICII
3aMKHYTBI, 8 (PPOHTOBBIE PA30OMKHYTbI, KOHTPOJIb HAMIPSKEHUSI TPEKPaILaeTCsl.

2.3.3Ilpu mnepexonge YBKH B pexum aBapuifHOrO OTKIIIOUYEHUS HMCTOYHUKA
KOHTPOJINPYEMOTO HAPsLKEHUs (IIPU CBEYEHUH OJJHOTO JKEJITOr0 CBETOAMOA Ha JMIIEBON
naHenu YBKH) HeoO0XoauMo mpoBepuUTh KOHTPOJIMPYEMOE HAIPSHKEHHE IOBEPEHHBIM
npuOOpoM U B Cilydae HECOOTBETCTBUS €0 MapaMeTpOB HOPME, MPUHATh MEPHI JUISl €ro
HOpMaJIU3aluu.

JleficTByIolee 3HAYCHUE HANPSDKEHUS HA BXOAEC KOHTPOJIMPYEMOIO HaIpsKEHMS
YBKHI npoBepATs BOIBTMETPOM NEPEMEHHOIO TOKA.

YpoBEHb M 4YaCTOTYy TapMOHMYECKUX COCTABISIOIIMX OCHOBHOM 4YacTOTHI
KOHTPOJIMPYEMOIO HAIPSDKEHHUsT HAa BXOJAE KOHTpoJmpyemoro HampspbkeHuss YBKH?2
npoBepsATh ociuniorpagom  Tuma  Tektronix TDS1012, BKIIOYEHHBIM B PEKUAM
aHaJIM3aTopa CIEKTPa, TUO0 APYTUM aHAJIOTHYHBIM IPUOOPOM.

2.3.4 Jlng OTKJIIOUEHUS >KENTOr0 CBETOAMOMAA TMOCIE BOCCTAHOBJICHUS MapaMeTpOB
KOHTPOJIMPYEMOI'0 HAIIpsDKEHWsT M BO3BpaTa B HOPMAJIbHOE COCTOSIHUE KOHTAKTOB
nepenaun uHbopmaimu Ha myiasT JCII o pexxuMe aBapuHOTO OTKIIOYCHHUS MCTOYHHKA
KOHTPOJIMPYEMOT'O HANPSKEHUS WIH 3alIMTHOTO 0TKa3a HE0OOXOIMMO HaXaTh U OTIYCTHUTD
KHOIIKY Ha JuueBoi nanenu Y bKH.

2.4 Texunueckoe 00Cay:KUBAHHE

2.4.1 YBKH sBnsiercss HeoOCTy>KMBaeMbIM YCTPOHMCTBOM, paboTaeT 10 OTKa3a u
MEePUOJINYECKUX OCMOTPOB U MpoBepok B PTY He TpeOyer.

2.4.2 B cnyuae mepexona YBKH B cocTossHMe 3amudTHOTO OTKa3za HEOOXOIUMO
nepenath ero B PTY jyst BoccTtaHOBIEHUS pabOTOCIIOCOOHOTO COCTOSIHUSI B COOTBETCTBUU
cm.2.4.5.

2.4.3 BeiBog YBKH #3 cocTosiHUS 3aIlIUTHOTO OTKa3a IMPOBOJUTCS CHCIAATUCTAMM
JKCIUIyaTUPYIOIIEH OpraHu3aluyd Kak B IEpUOJd JEWCTBHUS TapaHTUHWHOTO CpOKa
DKCIUTyaTaluH, TaK U 10 €ro OKOHYaHUM TOJBKO B ycioBusx PTVY.

2.4.4 Tlocne BocctaHoBieHusi pabotocrnocoonoctu YBKH mpowusBectu mpoBepky
€ro mapameTpoB U (GYHKIIMOHUPOBAHUS COTIACHO 11.2.5 HacTostiero PO.

2.4.5 BeiBogn YBKH u3 cocTosiHUS 3aIllIMTHOTO OTKAa3a OCYIIECTBIISIETCS CICTYIOIUM
obOpazom:

— coOparh cxeMy M3MEPEHHI OCHOBHBIX MapamMeTpoB M MOAKIIOUNThL K Hell Y BKH
(cMm. IIpunoxenue 3, N);

— CHSATH NPO3PAYHBIN KOJIIAK;

— YCTaHOBUTHh TEXHOJIOTHYECKYIO NEPEMBIUKY JUISI CHATUS 3allUTHOTO OTKa3a
(BXOIUT B KOMIUIEKT MOCTAaBKHU) Ha coeauHuTeNlb XP2 meuaTtHol miatel Al
(cm. IMpunoxxenue JI);
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— mnoxatb Ha YBKH Hampspkenue mnutanusi, yctaHoBuB TtymoOnep «Um», B
nosoxenue «Bxm» (cm. [lpunoxenue 3, UM); mpu 3TOM AOMKEH CBETUTHCA
3€JICHBIM CBETONOJ U MUI'aTh KPACHBIN U JKEITHI CBETONO/IBI;

— cHath ¢ YBKH nanpsbkenue nutanus, yctaHoBUB TyMOsiep «Um», B MOJNOXKEHHUE
«Beixkm» (cm. [Tpunoxenue 3, N);

— OTKJIFOYHUTh TEXHOJOTHUYECKHUI COETUHUTEND JIJISl CHATHUSA 3alllUTHOIO OTKA3a;

— noxatb Ha YBKH Hampspkenue nutanusi, yctaHoBuB tymoOsep S1 «Un» B
nosioxenue «Bxm» (cMm. [punoxenue 3, N);

— yOeauThCs, UTO BKJIFOUMIICS 3€JIEHBIN CBETOANO/;

— cobpars YBKH;

— TMPOBEPUTH pabOTOCTIOCOOHOCTH COTIACHO 11.2.5 HacTosmiero PO;

— ecian  paborocnocoOHocTh YBKH rmocne cHATUS 3alUTHOrO OTKaza He
BOCCTAHABIIMBAETCs, HEOOXOAMMO TNiepenaTb npubop Juis pEeMOHTa Ha
OPEANPUATHE - U3TOTOBUTEI.

2.5 lpoBepka mnapamerpoB u  (yukuuonupoBanuss YBKH  (mpm
BOCCTAHOBJIEHUM Pa00OTOCIOCOOHOCTH MOCJe TMepexoa B COCTOSIHME 3alMTHOIO
0TKAa32)

2.5.1 IlpoBepka napameTpoB u pynkuuonupoanus Y BKH1

2.5.1.1 lIpoBepky mapameTpoB u ¢yakiuonuposanuss YBKHI1 mnpousBoauts B
HOPMAJIBHBIX YCJIOBHSIX COTJIACHO CXEM€ BKJIIOUEHUs, TpuBeAeHHOM B [Ipunoxennn 3.

Tym6neper «Um» (S1), «Ukontp.» (S2), ycTaHOBUTH B TMOJIOKEHHE «BBIKIY,
tymbnep «U» (S4) B nonoxenue «242/9,9B», nepexmouarens «YBKH» (S5) ycraHoBUTH
B nosiockenne «YBKH1», perynstop Beixona reneparopa G1 u pesucrop «Ycr. UKoHTp.»
(R1) ycranoBuTh B KpaiiHee JI€BOE MOJIOKEHHE.

2.5.1.2 Tlopkmounth BoimbTMeTp PV1 k kimemmam XS2, XS3 u ¢ ITOMOIIBIO
aBroTpancopmaropa T1 yctanoBuTh Hanpspkenue nutanus Y BKH 220 B, konTponaupys
ero BosibT™MeTpoM PV 1. Bxitounts renepatop G1 u mporpets ero B TeueHue 15 muH.

2.5.1.3 Ioakmounth BonbT™METp PV1 Kk knemmam XS8, XS10, BKIIOUNTh HCTOYHUK
nutanud G2 W YCTaHOBUTh Ha €ro BBIXOJAE HampspkeHue 12 B, koHTpomupys 1o
BOJIBTMETPY PV 1.

2.5.1.4 Tloaxntounts BonbTMETp PV1 k xinemmam XS6, XS7 u ycTaHOBUTH Ha
BbIxoJie reHepatopa (Gl Hamnpsbkenue (241 += 1)B, 50I'm , xoHTponupys €ro mo
BOJIBTMETPY PV 1.

2.5.1.5 YcranoButes TymOsep «U» B mnonoxenue «235/9B» u ¢ nomoursio
pesuctopa «¥Ycr. UkoHTp» BeicTaBUTH HanpsbkeHue (231+1) B, 50 I'u , koHTposiupys ero
Ha ki1eMmax XS6, XS7 Boastmerpom PVI.

2.5.1.6 YcranoButs TyMOsEp «Uygprp» B MOJIOKEHNE «BKIL».

2.5.1.7 llogars Hampspkenue nutanus Ha YBKHI, ycranoBuB TymOmep «Um» B
noJyioxkeHue «Bki», OJHOBPEMEHHO C 3THM BKIIOUUTH ceKyHIoMep. [IpokoHTponnpoBaTh
BKJIFOUCHHE 3€JICHOTO CBeToAroa Ha aureBoit nanenn YbKHI, cpabateiBanue pene K1, a
TaK)K€ BKJIIOUYEHUE 3€JICHBIX CBETOJAMOI0B “IIK/HP”( H2), “ICII/HP” (H4),
“PEJIE” (H1).
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2.5.1.8 C momomiplo CEKyHJIOMEpa H3MEPUTh HWHTEPBaJl BPEMEHH OT MOMEHTa
M0/Ta4X HAMPSDKEHUS MUTAHKS O MOMEHTA BKJIIOUCHUS 3€JICHOTO CBETOIMO/IA HA JINIICBOU
nanenu YBKHI1.9T1o Bpems nomkHo coctaBisTh (1,5 — 2) MuH.

2.519C nomompio wmwimamnepMerpa PAl  mpoKOHTpodHpoBaTh  TOK,
notpebnsembii YBKH1, koTopslif He AomKeH mpeBbImaTh 13 MA.

2.5.1.10 IMonkmouuts BonbTMETp PV1 k xmemmam XS15, XS16 u usmeputh
HanpspkeHue Ha oomotke pene K1, xotopoe momxHO HaxoauThes B mpenenax (10,8 —
15,6) B.

2.5.1.11 llopate nHa Bxox YBKHI1 nHanpsokenue 241B, mis 4ero ycTaHOBHTH
tyM6iep “U” B monoxkenune «242/9,9B». IIpokoHTpOIHMPOBATh BKIIOUYECHHUE MKEITOTO U
BBIKJTIOUEHHUE 3€JICHOT0 CBeTO1M010B Ha nuiieBoi nanenu YBKHI u ornyckanue pene K1.
IIpr »ToM JOJDKHBI BBIKIIOUUTHCS cBeroawonbl “JIK/HP”, “IACII/HP”, “PEJIE” wu
BKJIFOUHUTHCS KpacHble cBeTomoanl “JAK/H3”(H3),” ICII/H3”(HS).

2.5.1.12 Tlopkmounts BobTMEeTp PV1 k kiemmam XS15, XS16 u usMeputh
HarpsbkeHue Ha ooMoTtke pene K1, kotopoe He nomkHo npesbimath 0,95B.

2.5.1.13 llonate Ha Bxox YBKHI1 Hnampspkenune 232 B, nns yero ycTaHOBUTH
tyMOaep “U” B monoxenue «235/9B», 0oMIHOBpEMEHHO C 3TUM BKJIIOUUTH CEKYHIOMED.

2.5.1.14 TIpoKOHTpOMMPOBaTh BKIIOUEHHUE 3€JIEHOTO W CBEUCHHUE IKEJITOTO
cBeroano 0B Ha nuueBod naHenn YBKHI u cpabateiBanue pene Kl1. IIpu 3ToM 10mKHBI
BBIKTIOUNTHCS cBeToanoa JIK/H3 u Bkmtounthcs cBetoauoasl “JIK/HP”, “Pene”.

2.5.1.15 C nomoIipi0 CeKyHJIOMEpa HU3MEPUTh HMHTEPBAJl BPEMEHU OT MOMEHTA
M0/Ia4y KOHTPOJUPYEMOTO HAMpPSKEHUSI O MOMEHTA BKIIIOUEHHUS 3€JICHOTO CBETOAMOJIA
Ha nuieBoi nanenu YBKHI. OTo Bpems gomkHo coctaBisTh (1,5 — 2) MuH.

2.5.1.16 Haxxatp kHomky Ha muneBord mnanenun YBKHI1. Tlpu 3TOM 10KHBI
BBIKJTIOUMTHLCS JKENITBIM cBeToauo ] Ha auieBoit nanenmn YBKHI1, ceetoguon “JICII/H3” u
BKIIOUUTHCS cBeToauon “JICII/HP”.

2.5.1.17 YcranoButh TymOnepsr «Um», «UkoHTp.» B monokeHne «BbIKy,
perynstop Bbixoga reHeparopa Gl u pesucrop «Ycr. UkoHTp» - B KpailHee JeBoe
MOJIOKEHUE.

2.5.2 IlpoBepka napametrpoB u ¢pyHkuoHuposanus Y BKH2

2.5.2.1 lIpoBepky mapameTpoB u ¢yHkiuonupoBanus YBKH2 mnpousBoauts B
HOPMAJIBHBIX YCJIOBHSX COTJIACHO CXEME BKJIIOUEHUS, IpuBeAcHHOU B [Ipunoxxennn .

TymOnepsr «Um» (S1), «Uxontp.» (S2), ycTaHOBUTH B TMOJIOKEHUH «BBIKI»,
tymOsep «Uy» (S4) ycTaHoBuTh B monokenue «242/9,9B», nepexirouatens «YBKH» (S3)
ycTaHoBUTh B mnojoxxeHne «YBKH2», perymsaropsl Beixona reneparopoB Gl m G2 u
pesuctop «Ycr. Ukontp.» (R1) ycTaHOBUTE B KpaliHee JIEBOE MOJI0KEHHUE.

2.5.2.2 Tlopkmounth BoabT™MeTp PV1 k kximemmam XS2, XS3 u ¢ IOMOIIBIO
aBroTpancopmaropa T1 ycranoButh Hanpspkenune nutanus Y BKH2 220B, konTponupys
ero BoJibTMeTpoMm PV1.

2.5.2.3 Tlopkmtountsk BonbTMETp PV1 k kiiemmam XS8, XS10, BKIIOUNTH UCTOYHUK
nutanud G3 YW yCTaHOBUTH Ha €ro BbIXOJE HamnpspkeHue 12B, kxoHTposampys 1o
BOJIbTMETPY PV1.

2.5.2.4 Bxurounts reHepaTopbl G1 u G2 v mporpeTh ux B TedeHUe 15 MuH.

2.5.2.5 Tlopkmtounth BoabT™MeTp PV1 1 ocumummorpad PS1, BkiItOUEHHBIN B peKUM
aHaJIM3aTopa CIeKTpa, K kiiemMmam XS6, XS7.
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2.5.2.6 YcTaHOBHUTDH peryasiTopoM Beixona reneparopa G2 nampspkenue (9,8+0,1) B
yactoroil 450 ['11, KOHTpOJIUPYs €ro 4acToTy M aMIUuTyny ocuuuiorpagom PS1 nHa
KiaeMmax XS6, XS7.

2.5.2.7 YcranoButh TymOnep «U» B mnonoxenue «235/9B» u ¢ mnomoruisio
pesuctopa «¥Yct. UxkonTp» BbIcTaBuUTh HanpsikeHue (8,4+0,1)B, uacroroit 450 I'm
KOHTPOJIUPYA €ro aMIutyay ocimmiorpadgom PS1 Ha kmemmax XS6, XS7.

2.5.2.8 YcranoButh TymMOnep «U» B monoxenue «242/9,9B».

2.5.2.9 BrictaBuTh perynsitopoM Bbixoga reHeparopa Gl wnampspkenue 220,0 B
gactotoi 50 ['m, koHTpONIIMpYst ero BosbT™MeTpoM PV 1 Ha kinemmax XS6, XS7.

2.5.2.10 Ilonate Hanpsixenue nutanus Ha YBKH2, ycranoBuB tym6Gnep «Um» B
noJyioxkeHue «Bki», OJHOBPEMEHHO C 3THM BKIIOUUTH ceKyHIomep. [IpokoHTponnpoBaTh
BKJIFOUCHHE 3€JICHOTO CBETOAMO A Ha JurieBoit nanenn Y bKH2, cpabateiBanue pene K1, a
TaKke BKJIIOUEHHUE 3esieHbIX cBeTouonoB “JIK/HP”( H2), “JICII/HP” (H4), “PEJIE” (HI1).

2.5.2.11 C nomoIIpl0 CEeKyHJIOMEpa HM3MEpPUTh HHTEPBAJl BPEMEHHM OT MOMEHTA
M0/IaYW HAIPSKEHUS MUTAHUS IO MOMEHTA BKJIIOUEHUS 3€JICHOTO CBETOIMO/1a Ha JINIIEBOU
nanenu Y BKH2. OTto Bpems nomkHO cocTaBisdTh (1,5 — 2) MuH.

2.5.2.12 Tlonxmounth BoibTMETp PV1 k wiemmam XS15, XS16 u usmeputhb
HampsbkeHue Ha oOmoTke pene K1, koropoe momkHo Haxoautbes B mpenenax (10,8 —
15,6) B.

25.2.13C nomomplo mMwumamnepmerpa PA1l  mpokoHTpolupoBaTh  TOK,
notpebnsiemsrii Y BKH2, koTopsiii He nomKeH npeBbimath 13 MA.

2.5.2.14 Tlomate Ha Bxoxm YBKH2 xkoHTponmpyemoe HampsokeHHE, ISl 49ero
yCTaHOBUTH TyMOsiep «UkoHTp.» B nonoxeHue «Bki». [IpokOHTpoaMpoBaTh BKIIOUEHHE
JKEJITOTO M BBIKJIIOUYCHHE 3C€JIEHOI0 CBETOAMOJAOB Ha mauieBod mnadenn YBKH2 mu
ornyckanue pene Kl. Ilpu 3ToM J0JDKHBI BBIKIIOYUTHCS cBetoauoanl ““JIK/HP”,
“INCII/HP”, “PEJIE” wu BKJIIOUUTBCS  KpacHble cBetonuonsl “JIK/H3” (H3),
“JICII/H3” (HS).

2.5.2.15 Tlonxmounth BoibTMETp PV1 k wiemmam XS15, XS16 u usmeputhb
HampsbkeHue Ha ooMoTke pene K1, kotopoe He momkHo npeBbimath 0,95B.

2.5.2.16 Ycranosuth TymOep «U» B monoxkenue «235/9B», 0THOBPEMEHHO € 3TUM
BKJIIOUUTH CEKYHIOMED.

2.5.2.17 TIpoKOHTpOJIMPOBATh  BKJIIOYEHHWE 3€JICHOTO U CBEUEHHE JKEJITOTO
cBeroano10B Ha nuiieBor nanenu YBKH2 u cpabateiBanue pene Kl1. [Ipu aToM m0mKHBI
BBIKJIFOUUThCA KpacHbli cBetonuoy JK/H3 u Brmounthes cBeromuoant  “JIK/HP”,
“Pene”.

2.5.2.18 C nomoIlpl0 CEeKyHJIOMEpa HM3MEPUTh HHTEPBAJl BPEMEHHM OT MOMEHTA
M0/Ia4M KOHTPOJUPYEMOIO HANpPsDKEHUS 10 MOMEHTa BKJIOUEHHUS 3€JIEHOTO CBETOAMOJA
Ha smueBoit manenu YBKH2. OTto Bpems nomkHo coctaBisTh (1,5 —2) MuH.

2.5.2.19 Haxxatb kHoOmky Ha uuueBoid mnaHenn YBKH2. Ilpu sToM A0mKHBI
MOTACHYTh JKENThI cBeToaunoy Ha ymieBor nmanenn YBKH2, cerogmon “/ICII/H3” u
BKIIOUNTHCS cBeToamox ““JICIT/HP”.

2.5.2.20 Tym6nepsr «Um», «50I'my», «Uxontp.», «400-800I'm» ycTaHOBUTH B
nosioxkeHue «Bwiki», perymaropsl Bbixoga renepatopoB Glu G2 um pesuctop «Ycr.
UKOHTp.» YCTaHOBUTH B KpailHEE JIEBOE MOJI0KEHHE.

2.6 XapakTepHble HEUCTIPABHOCTH U METO/AbI UX YCTPAHEHHS
2.6.1 XapakTepHple HEUCIPABHOCTH M METOJbl WX YCTPAHCHHS TPHUBEACHBI B
tabnurie 2.
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Tabnuia 2
No HaumenoBanue
I ;1 HEHCIIPAaBHOCTH, BeposiTHas npuunna Meron ycTpaHneHus
' BHEIIHUE NIPOSBJICHUS
He cBeturcs 1 oquH u3
o [IpoBepuTts HanpsHKEHUE
CBETOAMOJIOB Ha JIMIIEBOI
OtcyTCcTBYET MUTaHUS Ha Kiemmax 21, 22
nanenu YBKH. Buemnee
1 HanpsHKEHUs MUTaHUS HA YBKH u nipu oTcyTCTBUA
UCIIOJIHUTENILHOE peJie
xiemmax 21, 22 YBKH MIPUHATH MEPBI IS €ro
HAaXOJIUTCA B BBIKIIFOYEHHOM
BOCCTaHOBJICHUS
COCTOSIHHH.
CBeTuTcs 3eneHblil
CBETOAMO]I Ha JIMLIEBON [IpoBeputs HaJIMuUKE U
IToBpexneHs! nenu N
nadenn YBKH. Buemnee E€JIOCTHOCTD LeTIen
2 MOAKIIOYEHUSI BHEILIHETO
HCIIOJIHUTENILHOE peJie MOAKIIOYEHUS] BHEIITHETO
HCIIOJIHUTEJIHOE peJie.
HAaXOJIUTCA B BHIKIIFOYEHHOM HCIIOJIHUTEIIBHOE peie.
COCTOSIHHH .

3 XPAHEHUME U TPAHCIIOPTUPOBAHUE

W3nenue NOMKHO XpaHUTHCS B CKIAJCKUX MOMEMICHMSX, 3allAIIAIONIMX €r0 OT
BO3JICUCTBUS aTMOC(EPHBIX OCAJIKOB, HAa CTEJUIaKaX WJIU B YIAKOBKE, IPU OTCYTCTBUU B
BO3JIyX€ MapoOB KHUCJOT, IIEJIOYEeH M JAPYTUX arpecCUBHBIX Mpumecei. I'pynmna ycimoBuit
xpanenus 1 (JI) mo 'OCT 15150.

TpancnoptTupoBanue U3IEIUS JIOJDKHO TPOU3BOJUTHCS B YacTH BO3JCHCTBUS

kuMatuueckux pakropos — rpyre «2 (C)» mo T'OCT 15150, MexaHW4YeCKUX Harpy30K —
rpynme «Cy» o ['OCT 23216.

4 CBEAEHUA Ob YTUIN3ALIUN

VYrunuzanusa wu3aenus JI0HKHA OCYIIECTBISATHCS MO MpaBWjlaM M B MOPSAJIKE,
YCTaHOBJICHHOM TioTpeduTenem, corinacHo [[dD/4670 «MHCTpyKIMs O TOPSIKE CIIUCAHUS
OPUILEAIINX B HErOJHOCTb OCHOBHBIX CPEICTB MPEANpHUATHH, OOBEAUHEHUH U
VUPEKICHUN IKEJIe3HOJOPOKHOTO TpaHCIopTay yTBepkaeHHou 1989-01-03, wmm
JOKYMEHTY €€ 3aMEHSIOIEMY.

B VYBbKH He coxepxarcsa cOCTaBHbIE YacTH M KOMIUICKTYIOIIME DJIEMEHTHI,
colep)Kalllie JparolieHHbIE MaTepuagbl M LBETHBIE MaTepuaibl B KOJMYECTBAX,
MPUTOAHBIX JJIS CAYH.
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HPUJIOKEHHUE A
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¢'WeH gT

NPUJIOXEHUE b
(00s13aTesIbHOE)
Bb1. Cxema 3y1ekTpuyecKasi IPMHIMIMAJIBHASA YCTPOiiCcTBA 0e30nacHOro KOHTpoJsi HanpsikeHuss Y BKH1 nuiara A2
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C'NEN T

MNPUJIIOKEHUE b
(00s13aTesIbHOE)
b1. Cxema 3jiekTpruecKasi NPUHUUNHAJbHAA YCTPOHCTBA 0e30MacHOro KOHTposast Hanpsikenuss Y BKH1 moara Al
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Hpuiaoxenue b
B2. IlepevyeHb 3JIeMEHTOB YCTPOMCTBA 0€30I1ACHOT0 KOHTPOJISI HANIPSKEHU S

YBKHI1
% [o3. 0603- Haumenosanue Kon Ipum.
® HaueHue

Al ITnara konTpomiepa ENYC.665222.001.100 1
A2 IImara Bxoguas EMYC.665222.001.200 1

Al IInama koumpoanepa EUYC.665222.001.100

Konpaencaropsi
C1,C2 CCO0805 X7R 25B 0,47 mx®+5% 2
C3 CT E 16B 100mx®+10% 1
C4 CC1206 X7R 25B 1 Mx®+5% 1
C5 CC0805 NP0 25B 330 nd+5% 1
C7,C9 CCO0805 X7R 25B 0,47 mx®+5% 2
C10 CT E 16B 100mMx®+10% 1
Cll1 CT A 10B 10Mx®D+10% 1
C12 CC1206 X7R 25B 0,47 mx®+5% 1
C13 CT E 16B 100mMx®+10% 1
Cl14 CT A 10B 10mMx®+10% 1
C15 CC1206 X7R 25B 0,47 mx®+5% 1
C17,C19 CC0805 X7R 25B 0,47 mx®+5% 2
C20 CC1206 X7R 25B 4,7 u®+5% 1
C21,C22 CCO0805 NP0 25B 33 n®+5% 2
C23 CCO0805 X7R 25B 0,47 mx®+5% 1
C24 CC1206 X7R 25B 4,7 a1®+5% 1
C25,C26 CCO0805 NP0 25B 33 n®+5% 2
C27 CC0805 X7R 25B 0,47 mx®+5% 1
C28 CT D 25B 10mM®+10% 1
C29 CC1206 X7R 25B 1 Mx®+5% 1
C30,C31 CCO0805 X7R 25B 0,47 mx®+5% 2
C32 CC1206 X7R 25B 1 Mx®+5% 1
C33 CC0805 X7R 25B 0,1 Mx®D+5% 1
(C34,C35 CC1206 X7R 25B 1 Mx®+5% 2
C36 CC1206 X7R 25B 0,47 mx®+5% 1
Mukpocxemsl

DAI1,DA2 TC55RP5002EMB (SOT89) 2
DA3 MC 33063A (SO8) 1
DA4,DAS MCP100-475l/TT (SOT23) 2
DA6,DA7 KP293 KI195b (DIPS) 2
DAS,DA9 TLP621BL (DIP4) 2
DA10,DA1l AD1585B (SOT23) 2
DD1,DD2 PIC 18F252 1/SO (SOIC28) 2
DD3 H11L1SD (SMT6) 1

FU1,FU2 IIpenoxpaHuTenb CaMOBOCCTaHABIMBAOLIUNCS
TR250-80 2

Hpoccenn

L1 Hpoccens EMYC.468362.024-01.110 1

20 n3m.3




ENYC. 665222.001 PO

%’ [103. 0603- Haumenosanue Kon Lpum.
» Hauexue
L3,L5 Jpoccens B82432-A1274-M (1812 270uH) 2
Pesuctopel
R1 RC 0805 6,8 kOm=*1% 1
R2 RC 0805 1,78 xOm*1% 1
R3,R4 RC 0805 1 kOm=£1% 2
R5...R7 RC 0805 1 Om*1% 3
R8 RC 0805 330 Om£5% 1
R9,R10 C2-29-0,125-1,5 xOm=%0,5% 2
R11 RC 0805 240 Om=1% 1
R12,R13 C2-29-0,125-1,5 xOm=0,5% 2
R14 RC 0805 240 Om+1% 1
R15,R16 RC 0805 5,1 kOmM£5% 2
R17 RC 0805 511 Om*1% 1
R18 C2-29-0,125-1,5 xOm=0,5% 1
R19 RC 0805 511 Om*1% 1
R20 C2-29-0,125-1,5 xOm=0,5% 1
R22,R23 RC 0805 470 Om+5% 2
R24,R25 RC 0805 1,2 kOM£5% 2
R26,R27 RC 0805 240 Om*5% 2
R28,R29 RC 0805 3 kOmM£5% 2
R30 RC 0805 330 Om*5% 1
R31...R34 RC 1206 16 OM£5% 4
R35...R46 RC 1206 10 OmM+5% 12
R47 RC 0805 1,5 kOmM£5% 1
R48 RC 0805 100 OM+5% 1
R49 RC 0805 270 Om£5% 1
R50 RC 1206 20 OM£5% 1
R51,R52 RC 0805 4,7 kOm£1% 2
R53,R54 RC 0805 1 kOm£1% 2
R55 RC 0805 100 OM+5% 1
SB1 Knomka KM1-8 1
T1 TpanchopmaropTB11 ENYC.665222.001.120 1 | KBS
Jnonet

VD1 Jmon SM5819 1
VD2 Crabunurpon BZV55-C6V8 1

VD3 Ceeronnon L934 SY 1 | O3, xenTwIit

VD4 Csetomuon 1.934S SG 1 | @3, 3senenslit

VD5 Ceeromnoxn 1L.934 SR 1 | @3, kpacHbIit
VD6...VD9 Jwnon 3amuTHE POKE36CA 4
VD10,vD11 Jwon LL 4148 2
VD12 Crabunutpon BZV55-C6V8 1
VD13 Jwon LL 4148 1
VD14 Crabunmutpon P6SMJ15A 1
VT1 Tpanzucrop IRLML6402 1
ZQ1,2Q2 Ksapuesriit pezonatop HC-49SM-20 MI'ig 2

21 n3m.3




% Hos. 060s- Haumenosanue Kon Ipum.
) HaueHue
XP1 Bunka PLD-8 1
XP2 Bunka PLD-10 1
XP3,XP4 Bunka WF-4 2
A2 Ilnama éxoonas EUYC.665222.001.200
KoHnneHncaropst
Cc1,c2 K73-17 630B 0,01 Mx®+20% 2
C3...C8 CC1206 X7R 25B 2,2 ad+5% 6
C9 USL 50B 4700Mxd+20% 1
C10 CC1206 X7R 0,47 Mmx®+5% 1
R1...R4 C2-29-2-24,9 xOm+0,25% 4
RT1 Tepmopesucrop TPII27-470 1
VD1 Hwuon 3ammtHeii 1,5KE6,8CA 1
VD2 JHuon 3amutheii POKE6,8CA 1
VD3 Moct nuonsasii HDO02 1
T1,T2 TpancdopmaropTB12 EMYC.665222.001.210 2
T3 Tpanchopmarop EMYC.468262.104.400-03 1

22 n3m.3




C'WEN ¢

NPUJIOXEHUE B
(00s13aTesIbHOE)
PacnosioxkeHnune 3J1eMEHTOB HA IJIATAX YCTPOMCTBA 0€30MaCHOI0 KOHTPOoJIs Hanpsixkenus Y BKH1
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¢WEN {72

HPUJIOKEHUE I
(00s13aTesIbHOE)
I'l. Cxema 31eKTpHYecKas NPUHUMIINAJIbHAS YCTPOiicTBA 0e30MacHOro KOHTpoJis HanpsikeHus Y BKH2 muiara A2
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¢'WEN G2

HNPUJIOKEHUE I

(00s13aTesIbHOE)
I'l. Cxema 31eKTpHYecKasi IPUHUMIHAIBHASL YCTPOiICTBA 0e30MacHOro KOHTpo.is HanpsikeHusi YBKH2 nuiara Al
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Ipuiaoxenue I
I'2. Ilepe4eHnb 31eMeHTOB YCTPOHCTBA 0€30MaCHOI0 KOHTPOJs Hanpsixenus Y BKH2

%3 [os. 06os- Haumenosanue Kon Lpum.
) HaueHue
Al ITnara konTposepa EMYC.665222.001.100 1
A2 ITnara Bxomnas EMYC.665222.001-01.200 1
Al Ilnama konmpoanepa EUYC.665222.001.100
Konpaencaropsl
C1,C2 CC0805 X7R 25B 0,47 mxd+5% 5
C3 CTE 16B 100Mxd+10% 1
C4 CC1206 X7R 25B 1 Mk®+5% 1
C5 CC0805 NP0 25B 330 nd+5% 1
C7,C9 CC0805 X7R 25B 0,47 mxd+5% 2
Cl10 CTE 16B 100Mxd+10% 1
Cl1 CT A 10B 10Mx®+10% 1
Cl12,C13 CTE 16B 100Mxd+10% 2
Cl14 CT A 10B 10Mx®D+10% 1
Cl15 CTE 16B 100Mxd+10% 1
C17,C19 CC0805 X7R 25B 0,47 mxd+5% 2
C20 CC1206 X7R 25B 4,7 a®+5% 1
C21,C22 CC0805 NP0 25B 33 n®+5% 2
C23 CC0805 X7R 25B 0,47 mxd+5% 1
C24 CC1206 X7R 25B 4,7 a®+5% 1
C25,C26 CC0805 NP0 25B 33 n®+5% 2
C27 CC0805 X7R 25B 0,47 mxd+5% 1
C28 CT D 25B 10Mx®+10% 1
C29 CC1206 X7R 25B 1 Mmx®+5% 1
C30,C31 CC0805 X7R 25B 0,68 Mmxd+5% 2
C32 CC1206 X7R 25B 1 Mmx®+5% 1
C33 CC0805 X7R 25B 0,1 Mx®D+5% 1
C34,C35 CC1206 X7R 25B 1 Mx®+5% 2
C36 CC1206 X7R 25B 0,47 mx®d+5% 1
Mukpocxemsl

DA1,DA2 TC55RP5002EMB (SOT89) 2
DA3 MC 33063A (SO8) 1
DA4,DAS MCP100-4751/TT (SOT23) 2
DA6,DA7 KP293 KII9b (DIPS) 2
DAS,DA9 TLP621BL (DIP4) 2
DA10,DA11 | AD1585B (SOT23) 2
DD1,DD2 PIC 18F252 1/SO (SOIC28) 2
DD3 H11L1SD (SMT6) 1

FU1,FU2 [TpenoxpaHuTeh CAMOBOCCTAHABIMBAIOIUNCS
TR250-80 2

Hpoccenn

L1 Jpoccens EMYC.468362.024-01.110 1
L3,L5 JIpoccens B82432-A1274-M (1812 270uH) 2

26 n3m.3



ENYC. 665222.001 PO

(%? [o3. 0603- Haumenosanue Kon Ipum.
» HaueHue
Pesuctopsl
R1 RC 0805 6,8 kOm*1% 1
R2 RC 0805 1,78 xOm*1% 1
R3,R4 RC 0805 1 kOm£1% 2
R5...R7 RC 0805 1 Om£1% 3
R8 RC 0805 330 OmM£5% 1
R9 C2-29-0,125-11 kOm=0,5% 1
R10 C2-29-0,125-1,5 kOm=0,5% 1
R11 RC 0805 240 Om+1% 1
R12 C2-29-0,125-11 kOm+0,5% 1
R13 C2-29-0,125-1,5 xOm=0,5% 1
R14 RC 0805 240 Om+1% 1
R15,R16 RC 0805 5,1 kOmM+5% 2
R17 RC 0805 511 Om*1% 1
R18 C2-29-0,125-1,5 xOm=0,5% 1
R19 RC 0805 511 Om*1% 1
R20 C2-29-0,125-1,5 xOm=0,5% 1
R22,R23 RC 0805 470 OmM£5% 2
R24,R25 RC 0805 1,2 kOM£5% 2
R26,R27 RC 0805 240 Om+5% 2
R28,R29 RC 0805 3 kOmM£5% 2
R30 RC 0805 330 OmM£5% 1
R31...R34 RC 1206 16 OM£5% 4
R35...R46 RC 1206 10 OM£5% 12
R47 RC 0805 1,5 kOm+5% 1
R48 RC 0805 100 OM+5% 1
R49 RC 0805 270 Om+5% 1
R50 RC 1206 20 OM£5% 1
R51,R52 RC 0805 4,7 kOm£1% 2
R53,R54 RC 0805 1 kOm£1% 2
R55 RC 0805 100 OM+5% 1
SB1 Knomka KM1-8 1
T1 TpanchopmaropTB11 ENYC.665222.001.120 1 | KBS
Jnonet

VD1 Jmon SM5819 1
VD2 Crabunmurpon BZV55-C6V8 1

VD3 Ceeronnon L934 SY 1 | @3, xenrtsiit

VD4 Csetomuon 1.934S SG 1 | O3, 3eneunsii

VD5 Ceeromnoxn 1L.934 SR 1 | @3, kpacHblii
VD6...VD9 | Tuox 3anurtHbiii POKE36CA 4
VD10,vD11 | JIuon LL 4148 2
VD12 Crabunmutpon BZV55-C6V8 1
VD13 Jwon LL 4148 1
VD14 Crabunmutpon P6SMJ15A 1
VT1 Tpanzucrop IRLML6402 1
ZQ1,2Q2 Ksapuessriit pezonatop HC-49SM-10 MI'ng 2

27 n3m.3




Io3. 0603-

(%U: Haumenosanue Kon Lpum.
» HaueHue

XP1 Bunka PLD-8 1

XP2 Bunka PLD-10 1
XP3,XP4 Bunka WF-4 2

A2 ITnama exoonas EUYC.665222.001-01.200
Konpaencaropsl

Cl...C4 K71-7 250B 0,075Mx®=+0,5% 4
C5...C8 K71-7 250B 0,0476MxD+0,5% 4
C9...C14 CC1206 X7R 25B 2,2 a®+5% 6

Cl15 USL 50B 4700Mx®+20% 1

Clé6 CC1206 X7R 0,47 Mx®+5% 1

L1,L2 Hpoccens J12-0,15- 51 mx['H 2
R1...R6 RC 1206 3,9 kOM£5% 6

RT1 Tepmopesuctop TPI127-470 1

VD1 Huon 3ammtHe 1,5KE6,8CA 1

VD2 Hwnon 3amutHE POKE6,8CA 1

VD3 Moct nuoansiit HD02 1

T1,T2 TpancdopmaropTB12 ENMYC.665222.001.210 2

T3 Tpanchopmarop EMYC.468262.104.400-03 1

28 u3m.3




ENYC. 665222.001 PO

MMPUIIOKEHUE
(00s13aTesIbHOE)
PacmnoJioxkeHue 3JIeMEHTOB HA IJIATAX YCTPOMCTBA 0e30I1aCHOI0 KOHTPOJIs HanpsikeHuss Y bKH2
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HNPUJIOKEHHUE K

(00s13aTesIbHOE)
I'a0apuTHBIN YepTex yCTPOocTBa 0€3011aCHOI0 KOHTPOJIsA Hanpsikenus:t Y BKH
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HNPUJIOKEHHUE K

IlepeyeHb KOHTPOJIBLHO-U3MEPHUTEIbHBIX NIPUOOPOB 1 000PYI0BAHUSA

[To3unmonusie OcHoBHBIE TpeOyemble Pexomennyemslit
HaumenoBanue
0003HaYeHHS XapaKTepUCTUKU THUII
CekVIIOME Emkoctp mkansr ot 0 10 300 ¢
YHAOMED [TorpenrHocTh COIlInp-1-1-000
MeXaHUYECKUN
n3mepenus £0,5 ¢
G1 Petieparop 20 200 I'y; 0 - 250B I3-56/1
HU3KOYaCTOTHBIM
G2 Petieparop 20 2000 I'i; 0 - 30B r3-112
HU3KOYACTOTHBIM
G3 HMcTOYHUK MUTaHUS 0-30B;0-0,3A b5-7
H1l Caeronuon 3esIeHbIN 1IBET CBEUCHUS AJI307B
H2 CBetoanon 3eNeHbIN [IBET CBEUEHHUT AJI307B
H3 CBeToanon KpacHblit 1BeT cBeUeHUsI AJI307b
H4 Caeronuon 3esIeHbIN 1IBET CBEUCHUS AJI307B
H5 CBetoanon KpacHblit 1BeT cBeueHuUst AJI307b
K1 Pene 1-ro kmacca 12B, 900 Om AHIII2-900
B o Sy —— [Ipenenst m3mepenus Toka (0-1,5) A
PA1 PHOOp €Tp . | Kiacc TouHOCTH Ha IEpeMEHHOM 114353
KOMOMHHMPOBaHHBIN
TOKE 2,5
Bonbsr™merp mudpoBoii U==0-300B, i
PV1 YHUBEpPCAJIbHBIN U==0-300B B7-38
Ocmnorpad noJioca nporyckaaus-100 MI'ig
PS1 dpoBoit «Tektronix» 4acTOTa BBIOOPKH — 10° BBI6/C ThS1012
R1 Pesuctop 4,7 xOwm I3 - 41
PETYJIMPOBOYHBIN
R2, R3 Pesucrop 12 xOMm £ 1%, 2Bt C2-23
R4, R5 Pe3uctop 24 xOMm £ 1%, 2Bt C2-23
R6 Pesucrop 100 Om £ 5%, 2Bt C2-23
R7...RI11 Pesucrop 820 Om + 10% 0,25 C2-23
S1,S2 Tym0tep 220B; 3A MT3
S3 Ilepexntoyarens 220B; 3A 11213 2114H
S4 Tymbnep 220B; 3A MT3
T1 ABToTpanchopmaTop ~220B; 200 MA JIATP-1
T2 Tpancgopmarop Krp =1 KB-14; 6000HM
Pa3BA3BIBAIOIINN
XS1 ... XS22 Knemma npubopHas KIlla
Pozerka mrencenbHas
X523 qutst pene HI

HpnMeanne: I[OHYCKaCTCSI 3aMCHAa KOHTPOJIbHO-U3MCPUTCIIbHBIX HpI/IGOpOB n 060pyI[OBaHI/I${ Ha
AHAJIOTHMYHOC, TAKOI'O K€ KjIacCa TOYHOCTU

33 u3m.3
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HPUJIOKEHHUE JI

(00s13aTesIbHOE)
Pacnosioxkenue coenunurenss XP2 na miuare Al ycrpoiicTBa 6e30nacHOro KOHTpoJs Hanpsikeauss Y BKH
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¢'WEN G¢

HNPUJIOKEHUE M

(o0s13aTENIbHOE)
Ha3HayeHre KOHTAKTOB YCTPOMCTBA 0€3011aCHOI0 KOHTPOoJIA HanpsikeHus1 Y BKH

Bxopn ——O 11

KOHTpONMpyemor
HanpsHKeHus

Bxopg O 21
HanNpPs>KeHUs

nUTaHus : 99
Kopnyc ——O 32

YBKH

HopmanbHoO - pa3oMKHYTbIN
KOHTaKT AUCMNEeTYEPCKOro KOHTPONs

HanpsixkeHne nutaHua
ANCNEeTYEPCKOro KOHTPONSA

HopmarbHO - 3aMKHYTbIA KOHTaKT
ANCNEeTYepCKOro KOHTPONs

HopmarnbHO - pa3oMKHYTbIV
koHTakT ACI

HanpsixeHnne nutaHua OCI

HopmarbHO - 3aMKHYTbIN
koHTakT [CI1

HanpsxeHne nutaHus
NCNONHUTENbHOrO perne (+)

HanpsixeHne nutaHna
ncnonHuTensHoro pene (-)

ENYC. 665222.001 PO



JUCT PETUCTPAIIMU U3SMEHEHUI

Howmepa nucroB (cTpanuir)

Beero Bxonmsmmii Ne
HCTOR No COIPOBO- -

UsM. | ysvenen- | 3amenen- aHHyIH- | (crpanm) B| gokyw, | 2TSPHOTO oxnuc| Jlata

HOBBIX YM. JOKYMEHTA U

HBIX HBIX POBAHHBIX| oy,
naTa

1 3,14,15 36 ENYC.®05.08-08 26.08.08
2 12,13 36 C11b.194-09 16.03.10
3 4 36 CIIB.066-10 22.10.10

36 nu3m.3

HToro B 10KyMeHTE IPOHYMEPOBAHHBIX 36 CTpaHMUII



