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1 06Ll.4"1E CBEAEH"1R 

Ha1-1MeH0BaH1-1e rncreMbl : «KoHseprepHbl'1 u,ex N22. Ycr aHOBKa AOBOAKl-1 Mera1111a NQS. 

MoAepH1.-13au,1-1i:1 rncreMbl aBTOMarn3au,1-11-1 ». 

CoKpaw,eHHoe Ha1-1MeH0BaH1.-1e rncreMbl: ACY «YAM-5». 
OpraH1-13a u,1-1i:1-pa3pa6or1.11.-1K rexH1.-1YeCKoro 3aAaH1-1A : Ynpas11eH1.-1e pa3Bl-1Tl-1A Cl-1CTeM 

aBTOMarn3aU,1-11-1 rpynnbl «HflMK» COBMeCTHO C ~eXOM no peMOHTY cra11en11a01-111 bHO ro 

o60PYAOBaHl-1A 1.-1 KOHBeprepHblM u,exoM NQ2 nAO «HflMK». 

OCH0BaH1.-1e Allfl pa3pa6orK1.-1: nyHKT 2.1. nporoK011a N2230 3aceAaH1-1A lt1Hsecrnu,1.-10HHoro 
KOMl-1TeTa rpynnbl H/lMK OT 14.12.2018 r. 

n11aHOBb1e cpoKi.-1 Ha1.1a11a 1-1 OKOHYaH1-1A pa6or: 2021-2022 rr. 

nopAAOK 0¢opM11eH1-1A 1-1 CAa1.11-1 pa6or: 

Pa601.1ee npoeKrnposaH1-1e; 

nocrasKa 06opyA0BaH1-1i:1; 

MOHTa>KHble 1-1 nycKOHa/laA04Hble pa60Tbl; 

CAaYa o6beKra B npoMb1w11eHHYK> 3Kcn11yarau,1-1K>. 

MoAePHl-131.-!pyeMafl rncreMa asr0Mar1.-13au,m1 AOll>KHa coornercrnosarb rpe6osaH1-1RM 
«TeXHl-14eCKoC1 no111.-1rnKl-1 KOMnaHi.-1'1 rpynnbl HflMK B 0611acrn Cl-1CTeM aBTOMaTl-13aU,1-11.-1 » 1-1 

COOTBeTCTBOBaTb «0CHOBHblM rpe6oBaHl.-1AM K Cl-1CTeMe ACYTn» (CM. np1-1110>1<eH1.-1e 1). 
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2 HA3HAYEHlt1E lt1 U.Elllt1 C03AAHlt1~ Clt1CTEMbl 

2.1 Ha3HaYeHHe c1-1creMbl 

06beKTOM aBTOMan13aU,HH flB/lfleTCfl npou,ecc AOBOAKH Mera1111a B CTa/lbKOBWe noc11e ero 

BblnYCKa H3 KOHBeprepa. 

ACY «YAM-5» npeAHa3HaYeHa AflR : 

aBTOMaTHYeCKOro KOHTpO!lfl H pery111.-1posaHHfl TeXHO/lOfHYeCKHX napaMeTpOB o6pa60TKH 

n11aBKH; 

ynpas11eHHR MexaHH3MaMH YAM-5 B pyYHOM (cor11acHo KOMaHAaM oneparopa} 1.-1 

aBTOMaTHYeCKOM pe>t<HMax; 

BblAaYH rnrHallOB npeAynpeAHTe/lbHO~ H asapH~HO~ rnrHa/lH3aU,HH H 6/lOKHpOBOK; 

KOHTPO!lfl COCTORHll1fl 3/leKrpoo6opyAOBaHHR; 

aBTOMan13HpOBaHHOro c6opa, o6pa60TK111 H oro6pa>t<eHHfl HH¢opMaU,HH 0 paCXOAe 

TeXHO/lOfHYeCKHX MaTepHa/lOB H speMeHH HX OTAaYH Ha o6pa6aTblBaeMylO n11asKy . 

2.2 U.e11111 C03AaHlllR 

U.e11RMll1 C03AaHHfl ACY «YAM-5» RB/lfllOTCfl: 

noBblWeHHe creneHH 3pe11ocrn rncreMbl aBTOMar1.-13au,1.-11.-1; 

3aMeHa ycrapeswero o6opyAOBaHHR; 

cH111>t<eH111e p111cKa B03Hll1KHOBeH111R npocroes 06opyA0BaH111R YAM-5, CBR3aHHblX c BblXOAOM 

H3 crpoR 3/leMeHTOB ClllCTeMbl aBTOMaTH3au,111111; 

06ecneYe H111e AOCTOBepHoro yYeTa paCXOAa CblnyYHX Marep111 a110B H3 paCXOAHblX 6yHKepos; 

KOHrpo11b rexH011or111YecK111x per11aMeHTOB 06pa6orK111 n11aBK111; 

s1113ya111113au,111R BeAeH111R rexH011or111YecKoro npou,ecca; 

B03MO>t<HOCTb oneparnsHoro vAa11e HHoro KOHTpo11R cocroRHll1R 06opyA0BaH111i:i YAM-5 111 

apx1.-1s1.-1posaH111e AaHHO~ 111H¢opMau,111111 AflR aHa111113a. 
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3 XAPAKTEPll1CTll1KA 06bEKTA YnPAB/1EHll1fl 

YCTaHaBKa AaBaAK11 MeTa/l/la (YAM) N25 npeAHa3Ha4eHa ,ll,llfl nposep,eHl1fl KaMnlleKca 

anepau,11111 no BHeneYHaill p,oBaAKe MeTanna nacne Bb1nyCKa era 113 KOHBepTepa B KOBW. 

nacne naAaY11 Kaswa noA pa6a4y10 nnaw,ap,Ky YAM npa113BaA11TCR npeABap11TellbHafl 

npOAYBKa MeTa/l!la aproHaM, npa113BaA11TCR OT6ap npa6 11 3aMep TeMnepaTypbl. EC/111 TeMnepaTypa 

Mera1111a npeBb1waer AOnycrnMoe 3Ha4eH~e, TO npo~3BOA~TCFl mu1a>KAeH~e n11aBK~ nyreM 
anycKaHl1fl MeTa/l/ll14eCKoro C!lfl6a B KOBW c MeTallllOM np11 noMaw,11 KpaHa. 

np11 YAaBlleTBap11TeJlbHblX pe3yllbTaTaX 3aMepOB TeMnepaTypbl, B c11y4ae Hea6xaA11MOCrn, 

np0113Bap,m KappeKT11pOBKY X11Ml14eCKoro cacTaBa CTa/111 nyTeM BBeAeHl1fl B pacnllaB np11 naMOW,11 

Tpail16annapaTOB a/llOMl1Hl1eBail1 npOBO/laK11, n116a npoBallaKl1 c HanO/lHl1Te/lflMl1, a TaK>t<e 

Heo6xop,11MblX cpeppocnnaBOB 113 caoTBeTCTBYIOW,11X 6yHKepaB. 3aTeM np0113BaA11TCR 

ycpep,H11TellbHafl npap,ysKa MeTanna aproHOM 11 OT6ap npo6. 

Ec1111 Xl1Ml14eCKl1H COCTaB CTa/111 caaTBeTCTByeT Tpe6oBaHl1flM, TO KOBW TpaHcnOpT11pyeTCR 

KpaHOM Ha yCTaHOBKY HenpepblBHOill pa3/ll1BKl1 MeTa/l/la ,ll,llfl nacnep,y10w,eil1 pa3/ll1BKl1. B 

npOTl1BHaM Clly4ae np0113BO,ll,11TCfl KOppeKrnpOBKa Xl1Ml14eCKOro COCTaBa CTa/111 cpeppocnllaBaMl1 11 

nocnep,y10w,afl ycpeAH11Te!lbHafl npaAYBKa aproHOM, nacne Yero 6epyTrn noBTOpHble npo6b1 

Xl1Ml14eCKoro aHalll13a. 

B cocTaB YAM BXOAflT: 
MexaHl13M nosopoTa aproHHoill cpypMbl. T11n np11BaAa - rnp,pasn114ecK11il1; 

MexaHl13M nepeMew,eH11fl aproHHoill cpypMbl. T11n np11BOAa - 3lleKTp11YecK11il1; 

AsyxpyYbeBoill Tpail16annapaT Aflfl nop,a411 nopowKosoill nposonoK11. T11n np11sop,a -

3/leKTp114eCK11i11; 

Op,HopyYbesoill Tpai116annapaT Aflfl nop,a411 an10M11H11esail1 KaTaHK11. T11n np11sop,a 

3lleKTp114eCK11il1; 

PacxaAHble 6yHKepb1 (4 WT.) c s116pon11TaTellflMl1. T11n np11sap,a - 3/leKTp114ecK11il1; 

Becasaill 6yHKep (1 WT.) c YelllOCTHblM 3arnopoM. T11n np11BaAa - pyYHoill; 

MexaHl13M nepeMew,eHl1fl Tene>t<Kl1 cpeppacnnasas. T11n np11BOAa - 3lleKTp11YecK11il1; 

3anapHafl 11 peryn11py10w,afl apMaTypa Ha noABaAe aproHa. T11n np11BaAa - py4Hoil1; 

1113MepeHl1fl Kl!ln Ha nop,BOAe aproHa; 

C11cTeMa 113MepeHl-1fl TeMnepaTypb1 11 aK1-1cneHHacrn CTa/111 (Multi-Lab Celax) - o6w,afl Aflfl 
scex YAM; 

C11cTeMa AaHHaill npOAYBKl1 B CTa/lbKOBWe (pean113aBaHa Ha 6a3e KOHTPO!l!lepa C7-636 

¢11pMb1 Siemens). 

XapaKTep11crnK11 3/leKTponp11BoAOB MexaH113MOB YAM-5 npeACTaB!leHbl B Ta6n1-1u,e 1. 

napaMeTpbl 3/1eKTPOAB1-1 raTe!l e ill nocTaflHHOro TO Ka np1t1BOAOB MexaHl-13MOB YAM-5 
npep,CTasneHbl B Ta6n11u,e 2. 

napaMeTpbl 3/leKTpO,£l,Bl1raTelleil1 nepeMeHHoro TaKa np11BOAOB MeXaHl13MaB YAM-5 
npeACTaBneHbl B Ta6n11u,e 3. 
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Ta6m11..1,a 1 

XapaKrep111crnK111 311eKrponp111BOAOB MexaHlll3MOB Y,D,M-5 

NQ n/n I Ha"MeHoBaH"C MexaH"3Ma I PoA TOKa T111n AB11traremi 
Ha111MeH0BaH111e Ko111114ecrso 3aMeHReMblilt 

-- AB11trare11R AB11trare11eilt, wr. npeo6pa30BaTe11b 
J 

-
nepeMeW,eH1t1e npOAYB04HOilt ~ 

1 ' nepeMeHHbll-1 A/J. c cpa3HblM poropoM I MTH311-6 I 1 
cpypMbl apro~ 

TopMo3a MexaH1t13Ma 
2 I nepeMeW,eHl-1R npOAYB04HOilt I nocroRHHb1ilt I 311eKrpoMarH1-1r I Mn201 I 2 

cpypMbl aproHa 

1 
Hacocb1 r1t1Apas11111K1-1 nosopoTa 

AA c 
3 n epeMeHHblilt Koporn03aMKHYTblM (K3) I A02-32-4 I 2 

npOAYB04HOilt cpypMbl aproHa 

r- -- poropoM 

,D,s1-1raTe/lb nOCTORHHOro 

4 I nepeMeUJ,eH1t1e llOTKa I nocTORHHblilt I TOKa (,D,nT) 
I ,D,31 I 1 

napa1111e11bHoro 

--- -- B036Y>t<AeHl-1R 

5 
TopMo3a MexaHlll3Ma I nocroRHHb1ilt 311eKrpoMarH1t1T I Mn201 I 1 
nepeMew,eHlllR 110TKa 

6 

1 

Tpaii6annapaT nopowKosoii I nocTORHHblilt I ,D,nT napa1111e11bHoro 
I ,D,806 I 1 I 3nY-1-2M 

I-
_ nposo110K1-1 2-x py4besoilt B036Y>t<AeHl-1R 

Tpailt6annapar a11t0M111H1-1esoill 

7 I npOBO!lOKlll (KaraHKlll) 1 I n epeMeHHblilt I A,D, c K3 poropoM I MTH412-6 I 1 I Altivar ATV-58 

PY4beBoill 

8 
B1-16pon1-1Tare11b pacXOAHOro I n epeMeHHblilt I AA c K3 pornpoM I V1B107A-1,5 I 4 

!_ _J 6yHKepa 

7 
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Ta61u1u,a 2 

napaMeTpbl 311eKTPOABll1rare11ei1 noCTOflHHOro TOKa np111BOAOB MeXaH1113MOB Y,D,M-5 
-

I T111n P, 
n, 

Tvin 

KBT 
UR, B lfl, A 06/ 

B036y>t<AeHll1fl 
nB, % 

AB111rarem1 
Mll1H 

,D,31 8 220 44 840 napa1111eflbHOe 60 

,D,806 32 400 82 1000 napa1111eJlbHOe 60 

Ta611111u,a 3 

napaMeTpbl 3fleKTPOAB111rarenei1 nepeMeHHOro TOKa np111BOAOB MeXaH1113MOB Y,D,M-5 

T111n P, U craropa, I craropa, 
n, 

06/ nB, % 
AB111rare11fl KBT B A 

Mll1H 
MTH412-6 30 380 70 940 I 40 
A02-32-4 3 380 6,5 1430 100 

V1B107A-l,5 1,5 380 - 3000 100 
MTH311-6 11 380 42 940 40 
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4 TPE60BAH"1~ K Ci.1CTEME 

4.1 Tpe6osaH111.R K Ki.1n 

3neMeHTbl Kv1n111A AOfl>t<Hbl o6naAaTb cPYHKu,111ei:1 caMOA111arHocrnK111 (06Hapy>1<111BaTb c6oi:1 

annapaTHblX cpeACTB) 111 B03MO>t<HOCTblO Al'1CTaHu,1110HHoro KOHQ>111ryp111posaH111.R 111 A111arHocrnK111 

np111 6opos a pe>1<111Me peanbHoro speMeH111, a TaK>+<e peam13osaHbl Ha Wl-1HHO~ apx1-1TeKTVPe c 
111cno/lb30BaH111eM ABYHanpas11eHHoi:1 u,111cpposoi:1 11111H111ei:1 CBlBlll, 111cno11b3y10w,ei:1 u,111cpposoi:1 

KOMMyH111Kau,1110HHb1i:1 npoTOKO/l (Foundation Fie ldbus, Profibus, ProfiNet 111 AP·l· 
np111 cor11acosaH111111 111 AeTa/lbHoi:1 npopa6oTKe AOnycKaeTcR 111cno11b30BaH111e aHa11orosoro 

lllHTepQ>ei:1ca 4-20MA. 

4.1.1. Tpe6osaHIA.R K 1113MepeHIA.RM aproHa Ha nOABOAe K npOAVB04HO~ <f>ypMe 

KoHTpo11bH0-1113Mep111Te11bHb1e np1116opb1, yCTaHas11111saeMb1e AllR 1'13MepeH111i:1 napaMeTpos 
aproHa Ha nOABOAe K npOAYB04HOi:1 cpypMe, AO/l>t<Hbl 6b1Tb yH111Q>111u,111posaHbl c np111MeHReMblMl'1 

aHa11oraM111 a KW-2, a TaK>+<e yCTaHaB11111saTbCR B repMern4HblX o6orpeaaeMblX wKaQ>ax. T111n 111 

npo1113BOA111Te11b np1116opoa AO/l>t<Hbl 6b1Tb cornacosaHbl np111 npoeKT111posaH111111cWPCO111 ,D,ATn. 
,lJ,llR 1113Mep111Te11bHblX KaHa11os napaMeTpos aproHa AO!l>t<Ha 6b1Tb pa3pa6oTaHa 111 

cornacoaaHa c WeHTpa11bHoi:1 MeTpo11or1114ecKoi::i 11a6oparnp111ei::i (WMfl) nAO «H/lMK» MeTOAlllKa 

MeTpo11or1114eCKo~ aneCTau,111111 1113Mep111TellbHblX KaHa11os. 
C111rHa11b1 c yCTaHas11111saeMb1x np1116opos Kvm AO!l>t<Hbl noAKlll04aTbrn s wKaQ> nep111cpep111111 

(Wn), pacno110>1<eHHb1i:1 Ha noCTy ynpas11eH111R Y,LJ,M-5 (oTM. +6.400) 

4.1.2. Tpe6osaHIA.R K IA3MepeHIA.RM TeMneparypbl IA OKIAC/leHHOCTIA MeTa1111a 

B paMKax npoeKTa npeAYCMOTpeTb ycTaHOBKY OTAellbHoro np1116opa AllR 3aMepa 
TeMneparypbl 111 oK111c11eHHocrn MeTa1111a Multi-Lab Celox npo1113BOACTBa cp111pMbl "Heraeus Electro

Nate". T111n np1116opa, Tpe6yeMbli::i Al'1ana30H 1113MepeH111R napaMeTpoa 6YAYT nepeAaHbl cp111pMe

pa3pa60T4111KY npoeKTHOi::i AOKyMeHTau,111111 B pa6o4eM nopRAKe cneu,111a11111cTaM111 WPCO. TaK>t<e 
cp111pMoi::i-pa3pa6or4111KoM nepeAaerrn naKer nporpaMMHoro o6ecne4eHlllR AllR np1116opa Multi-Lab 
Celox 111 6vAeT o6ecne4eHa B03MO>t<HOCTb ero ycTaHOBKlll 111 Ha11aAKlll np111 noMow,111 np111K11aAHb1x 

nporpaMM. 
Pa3Mecn'1Tb np1-16op AllA 3aMepa TeMnepaTypb1 1-1 oK1-1c11eHHOCT1-1 Mer a11na B noCTy 

ynpaB/leHlllR Y,LJ,M-5 (OTM. +6.400). Pa3MeCTlllTb caernQ>op IA 3BOHOK, KOTOpble CIArHa/llA31APYIOT 0 
pe3y11bTarax IA3MepeHIAR np1116opa, Ha pa6o4ei:1 n11ow,aAKe pa3111ABW,l'1Ka . 

npeAYCMorpeTb CBR3b np1116opa c u,exosoi::i rncreMoi::i aBTOMarn3aLJ,IAIA nocpeACTBOM cern 
Ethernet. 

CoxpaHIATb cyw,ecrny10w,ee 06opyAOBaH111e IA3MepeHlllR TeMneparypbl >t<IAAKOro Mera1111a 

"Digitemp-E" Ha nocry ynpas11eH111R Y,LJ,M-5 (OTM. +6.400) B Ka4ecrse pe3epsHoro cnoco6a 
1113MepeHIAR. 

4.2 Tpe6osaHIA.R K 3anopHo-pery11111py10w,eH apMarype Ha nOABOAe aproHa 

311eKTponp1ABOAbl apMarypbl AO/l>t<Hbl 111MeTb py4Hoi::i Av611ep. ,D,11R o6ecne4eH111R 
6e3onaCHoi::i 3Kcn11yaTaLJ,1A1A np111BOAHb1e ycrpoi::icrna AOll>t<Hbl lllMeTb KOHe4Hb1e BblK/lto4aTe111A AflR 

C1ArHa/11A3aLJ,llllA IA OTK/lto4eHl'1R nplllBOAa B KOHe4HblX no110>1<eHlllRX 3aTBopa apMaTypbl. 

Ynpas11eH1Ae 3anopHo-pery111Apytow,ei::i apMaTYpoi:1 AO!l>t<Ho ocyw,ecTB/lRTbrn c rnY, 
pacno110>1<eHHOro Ha nocry ynpa011eH1AR Y,LJ,M-5 (OTM. +6.400). 

,D,aHHble AllR Bb16opa Heo6XOAIAMOro Ha6opa 3aABlll>t<eK, OTCe4HblX Ill pery111ApytoW,IAX 
K/lanaHOB Ha nOABOAe aproHa, npeAOCTaB/lRtoTCR npoeKTHO~ opraH1113au,111111 cneu,1Aa11111craMIA U,PCO 
B pa6o4eM nopRAKe. 
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OcHOBHble rnnb1 3anopHo-pery!l111py10w,ei::1 apMarypb1, ee r exH111YecK111e xapaKrep111crnK111 

AOll>KHbl Bb16111paTbC.R opraHll13au,111ei::1- npoeKT111pOBW,ll1KOM Ha CTaAll1111 pa3pa6oTKll1 OCHOBHblX 

TeXHll1YeCKll1X peweH111i::1 (OTP) 111 cornaCOBblBaTbC.R co cneu.111aflll1CTaM111 LJ.PCO. 

4.3 Tpe6osaH111R K np111BOAY 3arsopa secosoro 6yHKepa 

np111BOA 3aTBopa BeCOBOro 6yHKepa MOp,epH11131-1pOBaH B paMKaX npoeKTa 292492 

«KoHseprepHb1i::1 u.ex NQ2. MoAepH1113au,111.R secosoro X03.Ri::1crsa pacXOAHblX 6yHKepos YAM 5-8 

yYacTKa BHeneYHoill 06pa60TK1<1 cra111-1 . Pa3pa6orKa ACY Tn ». OpraHbl ynpae11eH1-u1 3aTBopoM 

secosoro 6yHKepa pa3Mew,eHbl Ha rnY, BblnOflHeHHOM no yKa3aHHOMY Bb1we npoeKry. 

YnpasfleH111e 3arsopoM secosoro 6yHKepa AOfl>+<HO ocyw,ecTB!l.RTbC.R c rnY, pacno!lo>+<eHHoro 

Ha nocry ynpasfleH111.R YAM-5 (orM. +6.400). 

4.4 Tpe6osaH 111R K 311e1<rponp111BOAY 

np111 MOAepH1113aLJ,111111 3/leKrponpl-180,ll,OB MeXaHl-13MOB YAM-5 111cnOJlb3yeTC.R C!lep,y10w,ee 

cyw,ecrny10w,ee 111 ycraHOB!leHHoe B u.exe 06opy,ll,0BaH111e: 

MeXaHll1YeCKOe 060PYAOBaH111e MexaHll13Ma nepeMew,eHll1.R npOAYBOYHOi::1 cpypMbl 
aproHa, BKflfOYa.R KOHeYHble BblKflfOYaTeJ1111 111 TOpM03a; 

MexaH111Yernoe 111 r1t1Apasfl111YecKoe 06opyA0BaH111e MexaHll13Ma nosopora 

npOAYBOYHOi:1 cpypMbl aproHa, BKflfOYa.R AB111raTeJ1111 HaCOCOB nepeMeHHOro TOKa; 

MexaH111Yernoe 06opyA0BaH111e nepeMew,eH111.R flOTKa cpeppocnflasos, BKflfOYa.R 

AB111rareflb nocro.RHHoro roKa; 

MexaH111YeCKoe 06opyA0BaH111e OAHopyYbesoro rpai::16annapara afl10M111H111esoi::1 

KaTaHKll1, BKJlfOYa.R AB111raTeflb nepeMeHHOro TOKa 111 MeCTHbl i::1 nyflbT ynpaBJleH111.R ; 

MexaH111YecKoe 06opy,£l,0BaH111e ,ll,ByxpyYbesoro rpai::16annapara nopowKosoi::1 

npOBOflOKll1, BKJlfOYa.R AB111rareflb nOCTO.RHHOro TOKa 111 MeCTH bli::1 nyflbT ynpaBJleH111.R; 

MexaH111YecKoe 06opy,ll,OBaH111e s1116pon111rare!lei::1 pacxop,HblX 6yHKepos. 
Bee oneparnBHble u.en111 ynpaB!leH111.R AOll>+<Hbl 3an111rb1BaTbC.R or 111croYH111Ka nocTO.RHHoro 

Hanp.R>+<eH111.R =24 B. 
TexH111YecK111e xapaKrep111crnK111 npeo6pa3osare!lei::1 YaCTOTbl 111 npeo6pa3osare!lei::1 

nOCTO.RHHOro TOKa c He06XO,ll,111MblMll1 onu,111.RMll1 111 nporpaMMHblM o6ecneYeHll1eM ,ll,Ofl>KHbl 

Bb16111paTbC.R opraHll13au,111ei::1-npoeKT111POBW,ll1KOM Ha CTa,ll,111111 pa3pa60TKll1 OCHOBHblX TeXHll1YeCKll1X 
peweH111i::1(OTP)111 cornacOBblBaTbC.R co cneu.111a/lll1CTaM111 L.J,PCO 111 .LlATn. 

06opy,ll,OBaH111e AOfl>+<HO pa3Mew,arbC.R s wKacpax <f>111pMbl Ritt al nb1Jle3aw,111w,eHHoro 
111cno!lHeH111f! co creneHbfO 3aw,111rb1 He H111>+<e IP43 c BeHTll1fl.RU.111ei::1. 

CrpyKrypHa.R cxeMa rncreM 3fleKrponp111BoAOB MexaHll13MOB Y,LJ,M-5 nocfle Mop,epH1113au,111111 
npep,crasfleHa Ha p111cyHKe 1. 
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4.4.1 Tpe6osaH111R K 311eKTponp111BOAV nepeMeWieHvtR npOAVBO'"IHO~ cPVPMbl aproHa 

Ynpas11eHvie np111BOAOM nepeMew,eHlllR npOAYBOYHoili 4>YPMbl aproHa AOfl>KHO 

ocyw,ecrn11i:iTbCR OT ABYX npeo6pa3osaTe11eili YacroTbl Sinamics G120 c rn110BblM MOAYlleM PM240-

2, pa60Y111ili VI pe3epBHblili. 
npeAYCMOTpeTb 3aMeHy ABVlraTe/lR c <t>a3Hb1M poropoM Ha aHallOrl-14Hblili ABlllraTellb c 

KOpOTK03aMKHYTblM poTOPOM OTe4eCTBeHHOro np01!13BOACTBa, a TaK>Ke ycraHOBKY 3HKOAepa Allfl 
KOHTpOllfl nepeMew,eHVIR cpypMbl. 3HKOAeP AOll>KeH MOHrnpoBaTbCR Ha Ball 3/leKTPOABV1raTe/lR V1 

noAKlllOYaTbCR s wKa<t> nepviq,ep1111-1 (Wn) no cern Profibus DP. 
npeo6pa3oBaTe/11'1 4aCTOTbl c ceTeBblM V1 BblXOAHblM APOCCe/lRMV1, Heo6XOAV1MblM Ha6opoM 

KOMMyraL.J,VIOHHOili V1 3aW,V1THOili annapaTypbl (6blCTPOAeilicTBylOW,V1e CV1/10Bble npeAOXpaHV1Te111-1) 
AO/l>KHbl pa3MeW,aTbCR B WKacj)y Wet>. 

OpraHbl ynpas11eHvii:i npviBOAOM nepeMew,eHvii:i npOAYBOYHoill cf>ypMbl pa3Mew,eHbl Ha rnY. 

Ynpas11eH111e ropMo3aMV1 npviBOAa nepeMew,eHVIR AOfl>KHO ocyw,ecrn11RTbCR OT 
npeo6pa3osare11i:i nocroRHHoro TOKa Sinamics DCM. npeo6pa3osaTe11b AOll>KeH 6b1Tb 3anviTaH 

4epe3 pa3Ae111t1Te11bH bl iii Tpa Hc¢opMarop. 

npeo6pa30BaTe/lb AflR nV1TaHV1R TOpM030B C He06XOAV1MblM Ha6opOM KOMMyraU,V10HH0£1 V1 
3aw,virnoi11 annapaTypbl (6blCTPOAeillcrny10w,vie rn11osb1e npeAoxpaH1t1Te111-1) AOfl>KeH pa3Mew,aTbrn 

B WKa<t>y npV1BOAa nepeMew,eHVIR npOAYBOYHOill q,ypMbl. 

npeo6pa30BaTe/lV1 AO/l>KHbl 6b1Tb YKOMn/leKTOBaHbl /lOKa/lbHblMV1 onepaTOpCKV1MV1 naHellRMV1 
ynpas11eHV1R AOP30. 

TexHV14ecKvie xapaKTep1-1crnK1-1 npeo6pa3osaTe11eili c Heo6XOAV1MblMV1 onu,1-1i:iM1-1 1-1 

nporpaMMHblM o6ecneYeHvieM AOfl>KHbl Bb161-1paTbrn opraH1-13au,1-1eili-npoeKrnposw,1-1KoM Ha 

CTaAV1V1 pa3pa60TKV1 OCHOBHblX TeXHV14eCKV1X peweHviili (OTP) V1 cornaCOBblBaTbCR co 
cneu,1-1a111-1cTaM1-1 LWCO VI AATn. 

WKacf> Wet> AOll>KeH pa3Mew,aTbrn s 3n-11 (oTM. -3,100). 

npeAYCMOTpeTb 3aMeHy Ka6e11bHoil1 npOAYKL.J,V1V1 OT npeo6pa3osaTe11eil! AO AB1t1raTe11i:i 
nepeMeW,eHVIR npOAYBOYHOili q,ypMbl V1 TOpM030B. 

npvi He06XOAV1MOCTV1 AOll>KHa 6b1Tb npeAYCMOTpeHa HOBaR Ka6ellbHaR Tpacca OT 3n-11 (OTM. 
-3,100) AO nocTa ynpas11eH1t1R YAM-5 (oTM. +6.400). 

4.4.2 Tpe6osaHHR K 311eKrponp111BoAv Hacocos rvtAPOCTaHU,lllH MexaHvt3Ma nosopora 

npOAYBO'"IHO~ cPVPMbl aproHa 

Ynpas11eH1-1e pa60Y1t1M V1 pe3epBHblM HacocaMvi r111APOCTaHL.J,V1H nosopoTa npOAYB04Hoili 
cf>ypMbl aproHa AO/l>KHO ocyw,eCTB/lRTbCR OT nporpaMMV1pyeMoro fl0n1YeCKoro KOHTpOllllepa (nflK) 

nocpeACTBOM npi:iMoro BKfll04eHV1R arnHxpoHHblX ABV1raTefleil1 c noMOW,blO MarHVITHblX 
nyCKaTefleill. Brn pelleillHo-KoHTa KTOpHai:i cxeMa ynpas/leHVIR HacocaMvi rviApocTaHu,1-11-1 
peaflV13yeTrn B WKacf>y nflK (WY) no npoeKTY 292492 «KOHBepTepHblill u.ex NQ2. MOAepHV13aU,V1R 

secosoro xo3i:iillcTsa pacxoAHblX 6yHKepos YAM 5-8 y4acrna BHene4Hoi11 o6pa6orKvi cTaflvi. 
Pa3pa6orna ACY Tn». 

OpraHbl ynpas/leHvii:i npV1BOAOM nosopoTa npOAYB04Hoil1 cpypMbl pa3Mew,a10TCR Ha rnY, 
BblnOJlHeHHOM no BblWeyKa3aHHOMY npoeKTy. 

WKacf> WY pa3Mew,aeTrn s 3n-11 Ha OTMerne -3,100. 
B paMKax TeKyw,ero npoeKTa npeAYCMOTpeTb 3aMeHy Ka6eflbHoil! npOAYKL.J,V1V1 OT wKacf>a WY 

AO AB1t1 rarefleil1 Hacocos. 
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4.4 .3 Tpe6osaH1<1R K 311eKrponp1<1BOAY nepeMe~eH1<1R 11orKa <J>eppocn11asos 

Ynpas11eH111e np111BOAOM nepeMew,eH111R llOTKa ¢eppocn11asos AOll>+<Ho ocyw,ecrnnRTbrn OT 

npeo6pa3osaTe11i:i nocTORHHoro TOKa Sinamics DCM. npeo6pa3osaTe11b AOll>+<eH 6b1Tb 3an111TaH 

Yepe3 pa3Ae11111Te11bHb1i:1 TpaHc¢opMarnp. 
npeo6pa3osaTe11b np11100Aa nepeMew,eH111R 110TKa ¢eppocn11asos c Heo6XOA111MblM Ha6opoM 

KOMMYTaU,1110HHOi:;; 111 3aW,111THOi:1 annaparypbl (6blCTPOAei:;;crnyt0w,111e 01110Bble npeAOXpaH1ne11111) 

AOll>+<eH pa3MeW,aTbCR B WKa¢y Wnfl. 
Ynpa011eH111e rnpM030M np111B0Aa nepeMew,eH111i:i 110TKa ¢eppocn11asos AOfl>+<HO 

ocyw,ecrn11i:1TbCR OT npeo6pa3osare11i:i nocTORHHoro TOKa Sinamics DCM. npeo6pa3osare11b AflR 

n111TaHll1R TOpM030B c Heo6XOA111MblM Ha6opoM KOMMYTaU,1110HHOi:1 111 3aW,111THOi:1 annapaTypbl 

(6blCTPOAei:1crnyt0w,111e Clt1110Bble npeAOXpaH111Te11111) AOll>+<eH pa3Mew,aTbCR B WKa<!>y np111BOAa 

nepeMew,eH111i:i 110TKa ¢eppocn11asos. 
npeo6pa3osaTe11111 AOll>+<Hbl 6b1Tb yKoMnneKTOBaHbl 110Ka11bHb1M111 oneparnpcK111M111 naHe11i:1M111 

ynpas11eHll1R AOP30. 
OpraHbl ynpas11eH111R np111sop,0M nepeMew,eH111i:i 110TKa ¢eppocn11asos pa3Mew,eHbl Ha 

cyw,ecTBylOW,eM rnY. 
TexH111YecK111e xapaKrep111cr111K111 npeo6pa3osaTe11ei:1 c Heo6XOA111MblMll1 onu,111RM111 111 

nporpaMMHblM 06ecneYeH111eM AOll>+<Hbl Bb16111paTbrn opraH1113au,111ei:1-npoeKrnposw,1-1KoM Ha 

CTaA111111 pa3pa60TKll1 OCHOBHblX TeXHll1YeCKll1X peweH111i:1 (OTP) 111 cornaCOBblBaTbCR co 

cneu,111a11111cTaM111 WPCO 111 ,O,ATn. 
WKacP Wnfl P,OJl>f<eH pa3MeW,aTbCR B 3n-11 Ha OTMeTKe -3,100. 

npeAYCMOTpeTb 3aMeHy Ka6eJlbHOi1 npop,yKU,111111 OT npeo6pa30BaTeJlR AO ABl'1raTellR 

nepeMew,eH111i:i 110TKa ¢eppocn11asos. 

4.4.4 Tpe6oeaH1<1R K 311eKrponp1<1BOAY ABYXPV4besoro rpai:16annapara nopowKOBOH 
npOBOJ10K"1 

Ynpas11eH111e np111sop,0M AByxpyYbesoro Tpai16annapara AOll>+<Ho ocyw,ecrn11mbrn OT 
npeo6pa30BaTeJlR nOCTORHHOro TOKa Sinamics DCM. npeo6pa30BaTeJlb p,011>1<eH 6b1Tb 3an111TaH 
Yepe3 pa3p,e11111TellbHb1i:1 TpaHc¢opMarnp. 

npeo6pa30BaTeJlb npll1BOAa ABYXPVYbeBoro Tpai:16annapaTa c Heo6xop,i.-1MblM Ha6opoM 
KOMMYTau,1110HHoi:1 111 3aw,111rnoi:1 annapaTypb1 (6b1crpop,ei:1crnyt0w,111e rn11osb1e npep,oxpaH111Te11111) 
P,Oll>+<eH pa3MeW,aTbCR B WKa<!>y WTnn. 

npeAYCMOTpeTb B03MO>+<HOCTb ynpas11eHll1R rpai:16annapaTOM c MnY 111 rnY. Cyw,ecrny10w,111i:1 
MeCTHbli:1 ny11bT ynpas11eH111R Tpai16aannaparnM s paMKax npoeKTa 3aMeHll1Tb. 

npeo6pa3osare11b AOll>+<Hbl 6b1Tb yK0Mn11eKTOBaH 110Ka11bHoi1 oneparnpCKoi::i naHellblO 
ynpas11eHll1R AOP30. 

TexH111YecK111e xapaKTep111cr111K111 npeo6pa3osaTe11R c Heo6xop,111Mb1M111 onu,111RMll1 111 
nporpaMMHblM 06ecneYeH111eM p,011>1<eH Bb16111paTbrn opraH1113au,111ei1-npoeKrnposw,111KoM Ha 

CTaA111111 pa3pa60TKll1 OCHOBHblX TeXHll1YeCKll1X peweH111i1 (OTP) 111 cornacOBblBaTbCR co 
cneu,111a11111cTaM111 WPCO 111 ,O,ATn. 

WKacp WTnn p,011>1<eH pa3Mew,arbrn s 3n-11 Ha orMeTKe -3,100. 

npep,ycMor peTb 3aMeHy Ka6e11bHOi1 npOAYKU,111111 OT npeo6pa3osare11i:i AO AB111rare11R 
p,syxpyYbesoro rpai16annapara. 
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4.4.5 Tpe6osaHHfl K 311eKTponpHBOAY OAHOPV4besoro Tpai.16annaparn a1110MHHHesoi.1 

nposo110K11t 

Ynpaa11eH1-1e np1-1BOAOM OAHOPY4beaoro Tpai16annapaTa AOll>t<HO ocyw,ecTB!lflTbrn OT 

npeo6pa30BaTeM1 4acTOTbl Sinamics G120 c rn110BblM MOAy11eM PM240-2. 

npeAYCMOTpeTb B03MO>t<HOCTb BK/lt04eHl-1fl AB1-1raTeflfl Tpai16annapaTa OT cern (npflMOi1 

nyCK), MlllHYfl npeo6pa30BaTe/lb 4aCTOTbl . 

npeo6pa30BaTe/lb 4aCTOTbl c cereBblM Ill BblXOAHblM APOCCell.RMlll, Heo6XOA1-1MblM Ha6opOM 

KOMMyTaU,lllOHHOi1 1-1 3aW,1-1THOi1 annapaTypbl (6blCTPOAei1crnyt0w,1-1e Cllt/lOBble npeAOXpaH1-1re11111) 

AOfl>t<eH pa3Mew,aTbrn a wKacf>y WTAn. 

npeAYCMOTpeTb B03MO>t<HOCTb ynpaBJleHvtfl Tpai16annapaTOM c MnY Ill rnY. Cyw,ecrnyt0w,111i1 

MeCTHbli1 ny11bT ynpaa11eH111fl rpai16aannaparoM a paMKax npoeKTa 3aMeHvtTb. 

npeo6pa3oaaTe11b AOfl>t<eH 6b1Tb yK0Mn11eKTOBaH 110KallbHOi1 oneparopcKoi1 naHe/lbtO 

ynpaa11eH111fl AOP30. 

TexHvt4eCKvte xapaKTep111crnK111 npeo6pa3oaaTe11fl c Heo6XOA111Mb1Mvt onu,111flMlll 111 

nporpaMMHblM o6ecne4eH111eM AOfl>t<Hbl Bb16111parbCfl opraH1113au,111ei1-npoeKT111poaw,111KoM Ha 

CTaAlll lll pa3pa60TKlll OCHOBHblX TeXHl-14eCKlllX peweHvti1 (OTP) Ill cornaCOBblBaTbCfl co 

cneu,111a11111cTaM111L..l,PCO111 AATn. 

WKacf> WTAn AOfl>t<eH pa3Mew,aTbCfl a 3n-11 Ha OTMeTKe -3,100. 

npeAYCMOTpeTb 3aMeHy Ka6eflbHOi1 npOAYKU,1111-1 OT npeo6pa30BaTe/lfl AO ABvtraTeflfl 

OAHOPY4beaoro Tpai16annapara. 

4.4 .6 Tpe6osaH11tfl K 3/leKrponpHBOAY s1o16pon1o1rare11ei.1 pacXOAHblX 6yHKepos 

Ynpaa11eH111e a1116pomnaTeMtM111 pacxoAHblX 6yHKepoa AOfl>t<HO ocyw,ecrn11flTbrn OT 

nporpaMM1i1pyeMoro 11orvt4eCKoro KOHTpo1111epa (nflK) nocpeACTBOM npflMOro BKflt04eHvtfl 

acvtHxpoHHblX AB11traTe11ei1 a1116pon111TaTe11ei1 pacXOAHblX 6yHKepoa c noMOW,btO MarHvtTHblX 

nyCKaTe11ei1. Brn pe11ei1HO-KOHTaKropHafl cxeMa ynpas11eH11tfl a1116pon111TaTe11RM1i1 pacxoAHblX 

6yHKepoa 6yAeT pea111113oaaHa a WKacf>y WY no npoeKTY 292492 «KoHaeprepHb1i1 u,ex N22. 

MoAepH1i13aU,vtfl aecoaoro X03Ri1cTaa pacXOAHblX 6yHKepoa YAM 5-8 y4acTKa BHene4Hoi1 
06pa6orK111 cra11111. Pa3pa6orKa ACY Tn». 

OpraHbl ynpaB/leHlllfl Bvt6ponvtTaTeflflMlll paCXOAHblX 6yHKepoB pa3Mew,eHbl Ha rnY. 
B paMKax TeKyw,ero npoeKTa npeAYCMOTpeTb 3aMeHy Ka6eflbHOi1 npOAYKU,111111 OT WKacf>a WY 

AO a1i16pon1i1TaTe11ei1 pacxOAHblX 6yHKepoa. 

4.5 Tpe6oBaHHfl K crpyKrype CHCTeMbl aBTOMaTH3aU,HH 

C1i1cTeMa aaroMarn3au,111111 pea111113oaaHa Ha 6a3e cyw,ecrnyt0w,ero nllK cep1i11i1 Simatic 57-1500 

(11 AeU,eHTpa11"130BaHHOi1 nep1i1¢ep1111i1 ET 200 MP cf>vtpMbl Siemens. nllK OCHaUJ,eH 

3HeproHe3aBvtevtMoi1 naMflTbtO. 

n/lK B AaHHOi1 ClllCTeMe AOfl>t<eH BblnO/lHflTb CJleAYIOW,vte cPYHKU,111111: 

"13MepeHvte napaMeTpoa TeXH0/10rvt4eCKoro npou,ecca; 

Bb1Aa4y ynpaa11flt0w,111x B03Aei1cTavti1 Ha MexaHvt3Mbl YAM B coorneTCTBvtvt c 

3aAaHHblM"1 a11rop1i1TMaM 111 111 Heo6XOA111MblMlll 6110K111posKaM1i1 a AlllCTaHU,vtOHHOM 111 

aaroMarn4eCKOM pe>t<1i1Max ynpaa11eH11tfl; 

KOHTpo11b napaMeTpoa npeo6pa3osaTe11ei1 4aCTOTbl TlltpvtCTOpHblX 
npeo6pa3oaare11ei1 nocTOflHHoro TOKa; 

KOHrpo11b 06opyA0BaH111fl YAM c nepeAa4ei1 AaHHblX o cocTOflH1i1111 o6opyAOBaHvtfl Ha 
cyw,ecrnyt0w,111i1 APM Ae>t<ypHoro 1i1 cyw,ecrnyt0w,1i1i1 cepaep iba PDA; 

¢opM11tpoBaH1i1e Heo6XOA"1MOi1 lllHcf>opMau,111111 0 BeAeH"1"1 TeXHO/IOrvt4eCKOro 

npou,ecca Aflfl s1113ya111113au,111111 Ha APM TexH011ora; 
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orpa6orKa nporpaMM o6pa6oTKll'I n11aBKll'I B asroMarnYecKOM pe>t<ll'IMe, no11yYeHHblX 

OT YpOBHR 2. 
CBR3b nflK c npeo6pa30BaTe/lRMll'I nOCTOHHHOro 11'1 nepeMeHHOro TOKa AO/l>t<Ha 

ocyw.ecrs11mbrn nocpeACTBOM cern Profinet/Ethernet c 11'1cno11b30BaHll'leM ynpas11HeMoro 

KOMMyraropa <!>ll'lpMbl Hirshmann, pa3Mew,eHHoro B WY (3n-11). 
CBH3b nflK co CTaHU,ll'IHMll'I pacnpeAe/leHHo(;i nepll'l<!>epll'lll'I, np11'160pOM 11'13MepeHll'IH 

TeMneparypbl 11'1 OKll'IC/leHHOCTll'I Mera1111a, Cll'ICTeMol'.1 ll'IAeHrn<!>ll'IKaU,11'111'1 CTa/lbKOBwe(;i, nOACll'ICTeMol'.1 

AOHHOi1 npOAYBKll'I AO/l>t<Ha ocyw.ecTB/lHTbCR nocpeACTBOM cern Profinet/Ethernet 11'1 
ll'lcnO/lb30BaHll'leM ynpaB11HeMblX KOMMY,-aTOpOB <!>ll'lpMbl Hirshmann, pa3MeUJ,eHHblX B Wn (Y,0,M-5) 

11'1 WY (3n-11). 
CBR3b ACY «Y,0,M-5» c cepsepaMll'I Bll'l3ya1111'13aL.J,11'111'1, cepsepoM Iba 11'1 nocroM rnY AOfl>t<Ha 

ocyw.ecrs11mbrn no onroso110KOHHo(;i 11V1HV1V1 nocpeACTBOM cern Ethernet c V1cno11b30BaHll'leM 

ynpas11ReMoro KOMMyraropa <!>ll'lpMbl Hirshmann, pa3Mew,eHHoro B WY (3n-11). 
CBR3b WY c YnK-2 (3n-11) ocyw.ecrn11RercR onrnYeCKll'IM narY-KOPAOM Heo6XOA11'1Moi'.;i Aflll'IHbl 

V1 c COOTBeTCTBYIOW.V1MV1 pa3beMaMll'I. 

npeAYCMOTpeTb 3aMeHy nflK B cyw,ecrnyiow,e(;i Cll'ICTeMe ynpas11eHll'IR AOHHOJ'.;i npOAYBKOJ'.;i C 
Simatic C7-636 Ha Simatic 57-1500 c Heo6XOAll'IMblM Ha6opoM V1HTep<!>el'.1cHblX 11'1 rnrHa11bHb1x 

MOAY/lei'.;i. 
CraHL.J,11'111'1 Bll'l3ya/lV13aU,11'111'1 AO/l>t<Hbl 6b1Tb BblnO/lHeHbl B Bll'IAe Bll'lprya/lbHblX MaWll'IH B <!>opMaTe 

VMWare vSphere Standard. Ka>t<AaR BV1prya11bHaR MaWll'IHa AOfl>t<Ha pa6orarb noA onepau,ll'IOHHoi'.;i 
Cll'ICTeMoi'.;i Windows 2016 Server Standard. 

Cyw.ecrnyiow,ll'le cepsepbl Bll'lprya1111'13aU,ll'lll'I pa6oraior noA ynpas11eHll'leM rncreMbl VMWare 
vSphere Standard. ,O,ocraroYHOCTb npo11'13BOAV1Te/lbHocrn cepsepos BV1prya1111'13aL.J,V1V1 AOfl>t<Ha 6b1Tb 

onpeAe11eHa npoeKTOM, AflR pea1111'13aL.J,V111'1 cpyHKU,11'1(;1 rncreMbl Bll'l3ya1111'13aU,11'111'1 11'1 YpoBHH 2. Cepsepbl 

V1AeHTV14Hbl no xapaKrepV1CTV1KaM 11'1 B3all'IMHO pe3epBV1pOBaHbl, npll'I BblXOAe 11'13 CTpOH OAHOro 11'13 
cepsepos, ocraswll'l(;icR B pa6ore cepsep cnoco6eH AOno11Hll'lre11bHO Bb1no11HRTb see Bll'lprya11bHb1e 
MaWll'IHbl BbJWeAWero 11'13 CTpOR cepsepa. 

OcHOBHoi'.;i <!>11'1311'1YecKll'li'.;i cepsep BV1prya11V13aL.J,11'111'1 pacno11araercR B BU, KLJ,-2. 

Ha OCHOBHOM cepsepe AO/l>t<Hbl 6bJTb C03AaHbl Bll'lpryallbHble MaWll'IHbl: 

rncreMa Bll'l3ya1111'13aL.J,11'111'1 Ha 6a3e Siemens WinCC v7.5; 

cepsep YpoBHR 2; 
K11111eHr - cr aHU,ll'IR YpoBHR 2. 

Pe3epBHbJ(;i <!>V1311'1YecKll'li'.;i cepsep Bll'lprya1111'13aU,11'111'1 pacno11araercR B BU, KLJ,-1 11'1 RB/lHerrn 
KOnll'le(;i OCHOBHOro cepsepa Bll'lpTya/111'13aL.J,11'111'1. 

Ha nocry Y,O,M AO/l>t<Hbl pacno11ararbrn 3 APM: 

K/lll'leHT Bll'l3ya/111'13aL.J,11'111'1 OCHOBHo(;i; 

K/lll'leHT Bll'l3yallll'l3aLJ,11'111'1 pe3epBHbJJ'.;i; 

Kllll'leHr YpoBHR 2. 

,LJ.11R noAKlllOYeHll'IR APMos K vAa11eHHblM pa6oYll'IM cronaM no nporoK011y RDP ll'lcnO!lb30BaTb 
TOHKll'le Kflll'leHTbl HP T630 Thin Pro. 

TV1nbl KOMMyraropoB, OnTOBO/lOKOHHblX Ka6e11e(;i , OnTll'IYeCKll'IX naTY-KOPAOB 11'1 TOHKll'IX 

K/lll'leHTOB AO/l>t<Hbl 6b1Tb cornacoBaHbl Ha CTaAll'lll'I pa3pa60TKV1 OCHOBHblX TeXHll'IYeCKll'IX peweHll'l(;i 
(OTP) co cneu,ll'la/lll'ICTaMll'I ,LJ.ATn. 

3KpaHbl APM AO!l>t<Hbl 6b1Tb cornacoBaHbl c npeACTaBll'ITe/lRMll'I LJ,PCO 11'1 KLJ,-2 Ha ::nane 
npoeKrnpoBaHll'IR. 

CrpyKrypHaR cxeMa KoMn11eKca rexHll'IYeCKll'lx cpeACTB ACY «Y,O,M-5» npll'IBeAeHa Ha pll'lc.2. 
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4.6 Tpe6osaHMR K CMCTeMe AMarHOCTMKll1 M perncTpau,111111 TeXHO/lOrlA~ecKMX napaMeTpOB 

B paMKax peamBau,111111 npoeKTa AOm+<eH 6b1Tb npeAYCMOTpeH KOMn!leKc nporpaMMHO

annapaTHblX cpeACTB, Heo6xOA111Mbli'.1 Allfl c6opa 111 apx111sau,111111 rexHo!lorw-1ecK111x napaMeTpos. 

Bee TexH111YecK111e peweHJ.l!fl (cocras 06opyAOBaH111fl, pa3Mew,eH111e 06opyA0BaH111fl 111 T-A-) 

AO!l>+<Hbl 6b1Tb cornacosaHbl Ha CTaA111111 npoeKrnposaH111fl co cneu,111a!l111cTaM111 AATn. 
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4.7 Tpe6osaHIMI K C"'1CTeMe B u,e110M 

4.7.1 Tpe6osaH"'1R K pe>t<"'1MaM <PYHKU,"'10H"'1posaH"'1R 

C1-1creMa ynpas11eH1-1A AO/l>t<Ha 3Kcn11yarnpoaarbCfl B KpyrnocyT04HOM pe>t<1-1Me. XapaKrep 

nporeKaH1-1A ynpaa11AeMoro rexH011orn4ecKoro npou,ecca - u,1-1K111-14ecK1-1ili. Pe>t<"1M Bbino11HeH1t1A 

ynpaa11Atow,111x ¢YHKL.J,1t1ili - aaroMarn31-1poaaHHbtili A1<1a11oroabtili pe>t<1-1M. 

4.7.2 Tpe6osaH"'1R K 4"'1ClleHHocrn "'1 Ksa11"'1<t>"'1KaU,"'1"'1 no11b30BaTe11e~ C"'1CTeMbl 

OcHOBHbtMl-1 no11b30Bare11AM1<1 ACY «YAM-5» AB/lAtoTCA rexH011orn4ecK1-1ili nepc0Ha11 KL.1,-2 1-1 

nepcoHa/l L.l,PCO. nepcoHa/l L.l,PCO AOfl>KeH "1MeTb OCHOBHbte HaBblKl-1 pa60Tbl c KOHTpo1111epaM"1, 

npeo6pa3oaare11AM1-1 nocTOAHHoro 1-1 nepeMeHHoro TOKa ¢1-1pMbt Siemens 1-1 rncreMoili 

a1-13ya111-13au,1-11-1 WinCC. 
Yae11w-1eH1-1e 41-1c11eHHocrn nepcoHa11a He rpe6yercA. 

4. 7 .3 Tpe6osaH "'1R K HaAe>t<Hocrn 

np1-1 ¢YHKL.J,1t10H1-1poaaH1111-1 rncreMbt AOfl>t<Hbt 06ecne41-1aarbCA C11eAytow,1-1e noKa3are111-1 

HaAe>t<HOCrn: 
cpeAHee apeMA BOCCTaHOB/leHl-lA ¢YHKL.J,"10H1-1pOBaH"1A noc11e OTKa3a He 6011ee 30 M"1Hyr; 

cpeAHAA Hapa6orKa Ha OTKa3 TeXH"14eCK"1X cpeACTB AO/l>t<Ha cocraB/lATb He MeHee 5000 

4acoa; 

cpoK C/ly>t<6bt C"1CTeMbl aBTOMaT"13aL.J,"1"1 He MeHee 10 lleT. 

noKa3aTe/1"1 HaAe>t<HOCrn C"1CTeMbl 1-1 pea111-13yeMblX eto ¢YHKL.J,"1i:i AO/l>t<Hbl COOTBeTCTBOBaTb 

rocr 24.701-86. 

4.7.4 Tpe6osaH"'1R K 6e3onacHocrn 

MoHra>t< rexH1-14eCK"1X cpeACTB rncreMbt aar0Marn3au,1-11-1 AOll>KeH 6btTb Bbtno11HeH a 

cooraercra111111 c rpe6oaaH1<1AM1-1 nY3 1-1 AO!l>KeH 06ecne4111aarb 3aw,1-1ry nepc0Ha11a or nopa>t<eH1-1A 

3/leKTp"14eCK"1M TOKOM. 

Bee peweH1-1A, Kacatow,111ern 6e3onacHoili 3Kcn11yarau,1111-1 onacHblX npo1t13BOACTBeHHbtX 
o6beKr oa, AOfl>t<Hbl 6btTb cornacoaaHbt co cneu,1-1a111-1craM111 Ynpaa11eH111R oxpaHbt r pyAa 1-1 

npOMblWlleHHOili 6e3onaCHocrn nAO «HflMK». 

npoweAw1-1e rexH1-14eCKoe nepeaoopy>+<eH1-1e o6beKTbt AO!l>t<Hbl, noc11e aaoAa 111x a 

3Kcn11yarau,111to, orae4aTb aceM rpe6oaaH1t1RM Aeilicraytow,ero 3aKOHOAaTe/lbCTBa Pct> a 0611acrn 

oxpaHbt TPYAa 1-1 npOMbtw11eHHOLli 6e3onacHocrn. 

C111creMa AOll>KHa 6btTb nocrpoeHa raK"1M o6pa30M, 4T06bt ow111604Hbte Aeilicra1-1R 

oneparnaHoro nepc0Ha11a 1-111111 orKa3bt rexH1-1YecK1-1x cpeACTB He np111BOA1t1111-1 K rnryau,1-1AM, 

onacHblM AllR >+<1113H"1 1-1 3AOPOBbA lltoAeLll. 

C1-1creMa ynpaa11eH1-1R AOll>KHa 1-1MeTb annaparHo-pea111113yeMyto 6110K1-1poaKy pa6orbt c 

Mecrnoro ny11bra ynpaa11eH1-1A 1-1 c rnaaHoro nocra. 

Ao11>t<Ha 6btTb npeAYCMorpeHa 3aw,1-1ra or HecaHKL.J,1<10H111poaaHHbtX Aeilicrn1-1ili nepcoHa11a. 

3aKynaeMoe 06opyA0BaH1-1e AO/l>t<HO cooraercrnoaarb rpe6oaaH1t1RM 3aKOHOAare11bcraa Pct> 

a 0611acrn oxpaHbt rpyAa 1-1 npoMbtw11eHH0Lli 6e3onaCHocrn: 

TexH1114eCKOMY pernaMeHTY TC «0 6e3onacHocr1-1 Maw1-1H 111 06opyA0BaH1<1R» TP TC 

010/2011; 

TexH"14ecKOMY pernaMeHTY TC «0 6e3onacHocr111 H"13KOBO/lbTHoro 06opyA0BaH1..urn TP TC 

004/2011; 
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TexH1-14eCKOMY pernaMeHTY o Tpe6osaH1-1Rx no>1<apHoill 6e3onaCHocrn (<Pe,£J,epa11bHb1ill 

3aKOH OT 22 l-'llO/lfl 2008 r. NQ123-¢3); 

rocr 25861-83 Tpe6osaHl-1fl no 6e3onaCHocrn cpe,£1,CTB Bbl4"1C/1"1Te/lbHOill TeXHl-'IKl-1; 

rocr 12.4.125-83 C1-1cTeMa CTaH,£1,apTOB 6e3onaCHocrn Tpy,ll,a. C1-1cTeMa KO/l/leKrnBHOill 

3aW,"1Tbl pa6oTalOW,"1X OT 803,ll,eillcTBl-'lfl MexaHl-14eCKl-1X cpaKTOpOB. K11acrncp1-1KaL.J,"1fl; 

rocr 12.2.003-91 C1-1cTeMa CTaH,£1,apTOB 6e3onacHocrn Tpy,£1,a. 06opy,£J,0BaH1-1e 

npo1-13BOACTBeHHoe. 06w,1-1e Tpe6osaHl-1fl 6e3onaCHocrn. 

4.7.5 Tpe6osaHl-1R K 3Kcn11yarau,111111 111 rexH1114ecKOMY 06c11y>t<111BaH11110 c111creMbl 

ACY «YAM-5» AOll>KHa 3Kcn11yarnposaTbrn TexH011or1-14eCK"1M nepcoHa110M KU-2 

HenpepblBHO s Kpyrnocyrn4HOM pe>1<1-1Me s coorneTCTBl-11-1 c TexH011or1-1eill npo1-13BOACTBa KU-2. 

TeXHl-14eCKoe 06c11y>1<1-1saH1-1e 1-1 3aMeHa Bb1We,£J,w1-1x 1-13 crpoR 4acTeill KOMn11eKca TexH1-14ecK1-1x 

cpe,£1,CTB rncTeMbl AOll>KHbl Bb1no11HRTbCfl nepcoHa110M UPCO B cooTBeTCTBl-11-1 c cyw,ecrny10w,1-1M1-1 

o6fl3aHHOCTflMl-1 1-1 rpaH"1U,aM"1 06c11y>1<1-1BaHl-1fl. 

ACY «YAM-5» AOll>KHa 6a31-1posaTbrn Ha np1-1MeHeH1-11-1 cospeMeHHblX nporpaMMHO

annapaTHblX cpe,ll,cTB, y>Ke 1-1cno11b3yeMblX 11 11cnb1TaHHb1x s KU-2 1-1 s nAO «HnMK». 

B u,e11Rx yH11cp1-1Kau,1-11-1, Bb16op rnna 11 B3a111MHoro pacno110>1<eH1-1fl o6opy,ll,oBaH"1fl B paMKax 

TeKyw,ero npoeKTa ,ll,Oll>KeH 6b1Tb aHa11orn4HblM npoeKTY VIHTX.519.01.00.00.01 «KoHsepTepHblill 

u,ex NQ2. YAM-8. Mo,£J,epH1113au,1-1R rncTeMbl asT0Marn3au,111111», 3a 1-1cK11104eH1-1eM KOHCTpyKrnBHblX 

pa3111-14111i/1YAM-51-1 YAM-8. 

4 .7.7 Tpe6osaH111R no 311eKrpocHa6>t<eH11110 

n111TaH1-1e scex n0Tpe6111Te11eill YAM-5, BK1ll04afl 311eKTponp1-1sO,ll,bl MexaH1113MOB, ,ll,Oll>KHO 

ocyw,ecTBJlflTbCfl OT BHOBb yCTaHaB11111BaeMblX B 3n-11, Ha OTMeTKe -3,100, pacnpeAeJ1111TellbHOro 

wKacpa WP, npeACTas11R10w,ero co6oill KOMn11eKTHoe pacnpeAe11111Te11bHOe ycTpoillcrno (KPY} 0,4KB, 

3an"1TblBaeMoro OT ABYX ceKLJ,"1ill cyw,ecrny10w,eill KTn-33 0,4KB (3n-11). B WKacpax WP 

npeAYCMOTpeTb ABe Tpexcpa3Hble ceKLJ,111111 W111H Ha 0,4KB, ceKU,"10HHbli1 "1 BBOAHble aBTOMaTll14eCKllle 
BblKJll04aTe11111 Ha Ka>KAYIO ceKu,1-110, ABP, aBTOMarn4ecK111ill BblK/ll04aTellb n111TaH111i:i n0Tpe6111Te11eili 

YAM-5 Ha Ka>KAYIO ceKu,11110, wecTb aBTOMarn4ecK1-1x BblK/ll04aTe11eill co6crneHHblX HY>KA 3n-11 Ha 
Ka>KAYIO ceKu,11110, "1HA111Kau,11110 HanpR>1<eH111R Ha ceKLJ,"1flX 111 Heo6xOA111Mblili pe3eps. Ko111114ecrno 

wKacpos WP onpeAe11ReTrn npoeKTOM. 

Pacno110>1<eH111e WKacpa pacnpeAe111-1Te11bHoro WP 1-1 HOM111Ha11 Harpy3Kl-1 np111coeA111HeH111ili 

co6cTBeHHblX HY>KA 3n-11 cornacosaTb co cneu,111a111-1cTaM111 UPCO. 

npeAYCMOTpeTb 3aMeHy Ka6ellbHOilJ npOAYKLJ,111111: 

OT KTn-33 AO wKa¢a pacnpeAe111-1Te11bHoro WP; 

OT wKa¢a pacnpe,ll,e11111Te11bHoro WP AO wKacpa BBOAa WB YAM-5; 

OT wKacpa pacnpe,ll,e11111Te11bHOro WP AO co6crneHHblX HY>KA 3n-11. 

311eKTpon111TaH111e ACY «YAM-5»: nnK, CTaHLJ,"1i1 pacnpeAelleHHOili nep111¢ep111111, TOHKll1X 

KJ1"1eHTOB, KOMMyTaTopos AO/l>KHO 

31leKTpOn"1TaH"1fl (V16n}. npeAYCMOTpeTb 

(ceTesoe) 311eKTpon111TaH111e rncTeMbl 

06c11y>1<111saH111R V16n. 

ocyw,ecTBllRTbrn OT "1CT04Hll1Ka 6ecnepe6oi1Horo 

B03MO>KHOCTb py4Horo nepeK11104eH"1fl Ha 6ailinaCHoe 

asT0Marn3au,1-11-1 AllR nposeAeH"1fl TeXH"14ecKoro 

19 



243.007.037.B 

4.7.8 Tpe6oaaHHR K pa3MeUJ.eHHIO o6opyAOBaHHR CHCTeMbl 

Hoab1e MeCTHble nynbTbl ynpaaneH1-1R rpai:16annaparaM1-1 ycraHaan1-1aa10rrn Ha Mecra 

cyw,ecTByt0w,1-1x. 
WKacpbi 3neKrpoo6opyA0BaH1-1R WB, 

ycraHas111-1sarbCR cMe>i<Ho APYr c APYrDM B 

WY, W<!>, WTAn, wnn, wrnn AO/l>t<Hbl 

cyw,ecrnytow,eM 311eKrponoMew,eH111111 3n-11 Ha 

OTMeTKe -3,100. 
WKa¢b1 Hoaoro pacnpeAen1-1renbHoro ycrpoi:1crna WP 0,4KB AOfl>t<Hbl ycraHaan1-1aarbCR 

cMe>+<HO APYr c APYroM B cyw,ecrnytaw,eM 3neKrponoMew,eH1-11-1 3n-11 Ha orMerKe -3,100. 

4.8 Tpe6oaaHHR K <t>VHKU,HRM, Bbln0/1HReMblM CHCTeMOH aBTOMarn3au,111111 ypoBHR 1 (YpoaeHb 

1) 

<t>yHKU,"11-1 "13MepeH1-1R/pacYera: 

MrHOBeHHbii'.1/cyMMapHbli'.1 paCXOA aproHa Ha o6pa6oTKy nnaBKl-1; 

AaBneH1-1e aproHa; 

reMneparypa aproHa; 

nono>+<eH1-1e npOAYBOYHOi'.1 cpypMbl; 

MrHOBeHHble 3HaYeH"1R MaCCbl cpeppocnnasos no Ka>+<AOMY "13 paCXOAHblX 6yHKepos 

(onu,1-1R); 

MrHOBeHHOe 3HaYeH1-1e MaCCbl cpeppocnnaBOB B BeCOBOM 6yHKepe; 

sec nopu,1-11-1/cyMMapHbli'.1 Bee cpeppocnnaBOB, OTAaHHblX "13 Ka>+<AOro paCXOAHOro 6yHKepa 

Ha o6pa6oTKy nnasK1-1; 

Afl"1Ha nopu,1-11-1/cyMMapHaR a/llOM"1H"1eBoi:1 npoBO/lOKl-1, OTAaHHOi:1 Ha o6pa60TKY nnaBKl-1; 

Afll'!Ha nopu,1-11-1/cyMMapHaR nopowKosoi:1 nposonoK1-1, OTAaHHoi'.1 Ha o6pa6oTKy nnasKl-1 no 
Ka>+<AOMY 1-13 pyYbeB rpai16annapara nopowKoaoi:1 nposonoK1-1; 

<!>yHKu,1-11-1 ynpasneH1t1R 1-1 peryn1-1poaaH1-1R: 

ynpasneH1-1e 3anopHo-peryn1-1pyt0w,ei1 annaparypoi1 Ha nOABOAe aproHa s 
pyYHOM/asroMar1-1YecKoM pe>+<1-1Max; 

ynpasneH1t1e MeXaH"13MOM nepeMew,eHl'IR npOAYBOYHOi:1 cpypMbl a pro Ha B 
pyYHOM/aBTOMarnYecKOM pe>+<1-1Max; 

ynpasneH1-1e MexaH"13MOM nosopoTa npOAYBOYHOi1 cpypMbl aproHa (HaCOCbl rl'IAPaBfll'IKl-1) B 

PYYHOM pe>+<1-1Me; 

ynpasneH1t1e MexaH1-13MOM OTKflOHeH1-1R wraHrn 1-1 pon1-1KaM1-1 OAHOPYYbeaoro 

Tpai:16annapaTa amOM"1H"1eBoi:1 npOBO/lOKl-1 B PYYHOM/aBTOMarnYeCKOM pe>+<1-1Max; 

ynpasneH1-1e OAHopyYbeBblM rpai16annapaTOM an10M1-1H1-1esoi1 nposonoK1-1 s 
pyYHOM/asTOMarnYecKOM pe>+<1-1Max; 

ynpasneH1-1e AByxpyYbeBblM rpai16annaparoM nopowKosoi1 npoaonoK1-1 B 

pyYHOM/aaroMarnYecKOM pe>+<1-1Max; 

ynpasneH1-1e a1-16pon1-1raTeflRM1-1 pacXOAHblX 6yHKepos cpeppocnnasoa B 
pyYHOM/asroMaT1-1YecKoM pe>+<1-1Max; 

ynpaaneH1t1e 3aTBopoM secoaoro 6yHKepa cpeppocnnasos s pyYHOM pe>+<1-1Me; 

ynpasneH1-1e MexaH"13MOM nepeMew,eHl'IR norKa cpeppocnnasos s pyYHOM pe>+<1t1Me; 

¢opM1-1poBaH1-1e ynpaBnRt0w,1-1x c~irHanoa AllR rncreMbl ynpasneH1-1R AOHHoili npOAYBKoili B 
pyYHOM/aBTOMarnYecKoM pe>+<1-1Max; 
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<t>yHKU,111111 61113yan1113au,111111: 

MHeMocxeMbl rexHonorn4ecKoro npou,ecca Ha APM rexHonora; 

MrH06eHHb1e/cyMMapHble TeXHO/lOrll14eCKll1e napaMeTpbl o6pa6oTK111 nna6Kll1 6 u,111cppo60M 

6111,n,e VI 6 6111,n,e rpeHp,06 Ha APM rexHonora; 

a6ap111l1Hb1e 111 npep,ynpeA111Te!lbHb1e coo6w.eH111fl o cocTOflH111111 06opyA06aH111fl 111 

napaMerpaM rexHonorn4ecKoro npou,ecca Ha APM rexHonora; 

6ep,eH111e apXV16a COCTOflHll1fl o6opyA06aHll1fl 111 a6ap111i:1HblX coo6w.eH111i:1 Ha APM TeXHO/lOra 111 

APM p,e>t<ypHoro; 

cocTOflHVle p,6111rarenei:1, npeo6pa3o6arenei:1, 3/leKrp1114ecK111x cxeM, p,aT4111K06, 

3/leKrpoo6opyp,06aH111fl MexaHll13M06 YAM-5 Ha APM ,n,e>+<ypHoro; 

<t>yHKU,111111 ll1HTerpau,111111: 

c npoeKTOM 292492 «KOH6eprepHb1i:1 u,ex N22. Mop,epH1113aU,Vlfl 6eco6oro X03flHCTBa 

pacxop,HblX 6yHKepo6 YAM 5-8 y4acTKa 6Hene4HOH 06pa6orK111 cran111. Pa3pa6orKa ACY 

Tn»; 

c ClllCTeMoi:1111p,eHTll1<l>111Kau,111111 CTallbK06Wel1; 

c nop,rncreMOill P,OHHOH npop,y6K111; 

c ClllCTeMoill a6TOMarn3au,111111 ypo6Hfl 2; 

c rncreMoill p,111arHocrnK111 111 c6opa p,aHHblX Iba PDA. 

npep,6ap111TellbHblH cnll1COK P,111CKpeTHblX, aHallOrD6blX 111 111HTep<PeillcHblX rnrHa/106 

npep,cra6/leH 6 np111no>t<eH111111 2. KoHe4Hbli:1 cn111coK rnrnano6 p,on>t<eH 6b1Tb cornaco6aH Ha crap,111111 

pa3pa6orK111 npoeKTHOill p,oKyMeHrau,111111. 

4 .9 Tpe6osaH IMI K Q>yHKU,111.RM, BblnO/lH.ReMblM Cli1CTeMoi:1 aBTOMarn3a u, 111111 ypoBH.R 2 (Ypose Hb 

2) 

nony4eH111e 3ap,aH111fl Ha o6pa6oTKy (cop,ep>t<aH111e cornaco6bl6aerrn Ha 3Tane 6a3111cHoro 

111H>t<111H111p111Hra) 111 111p,eHrn<P111Kau,111fl o6pa6aTbl6aeMblX ep,111H111u, (n11a6Ka): 
0 no11ya6TOMaT1114eCKafl 111p,eHTVlcPll1KaU,ll1fl o6pa6aTblBaeMoi:1 eA1-1Hl-1U,bl no AaHHblM 

ClllCTeMbl V1,ll,eHT111cj>111Kau,111111 CTallbK06Wei:1 c VICnOJlb306aHll1eM p,aHHblX, 

npep,ocra6llfleMblX u,exo6ol1 rncreMoill a6TOMarn3au,111111 (YpoaeHb 2.5); 

o nonya6TOMarn4eCKafl 111p,eHrn<P111Kau,11171 06pa6arb1aaeMol1 ep,111H111U,bl nyreM 6b16opa 

1113 cn111cKa , Ypo6HeM 2.5 111 aarnMaT1114eCKol1 3an111rn 111H<t>opMau,111111 no Hel1 6 6A 
Yp06Hfl 2; 

o Py4Hafl 111p,eHrn<P111Kau,111R 06pa6arb16aeMol1 ep,VIHll1LJ,bl npop,yKu,111111, nyreM 6aop,a 

oneparopoM 6ce11 Heo6xop,111Mol1111H<t>opMau,111V1; 

o Aon>t<Ha 6b1Tb o6ecne4eHa crporafl 6HyrpeHHflfl 111p,eHrn<l>V1Kau,111R ep,111H111u, 

o6pa6aTbl6aeMoro Marep111a11a, c npV1C60eHV1eM yHVIKa/lbHoro 111p,eHTV1cj>V1Karopa 

Ypo6Hfl 2. 

nop,p,ep>t<aH111e JlOKallbHOi1 6a3bl npaKTll1K (peu,emo6); 

Pac4er HacrpoillKVI rexHonorn4ecKoro npou,ecca VI nepep,a4a a Ypo6eHb 1 KOMaHp, c 

Heo6XO,ll,VIMblMll1 napaMeTpaMVI; 

CBfl3b c Ypo6HeM 1: 

o nepep,a4a Ha Ypo6eHb 1 KOMaHp, ynpa6/leHVlfl c Heo6xop,V1Mb1M111 napaMerpaMVI; 

o nony4eH111e c Ypo6Hfl 1 napaMerpo6 rexH011orn4ecK111x onepau,V1i1; 

0 A6TOMaTll13Vlp06aH HOe 60CCTaH061leH111e pa6orncnoco6HOCTll1 6 c11y4ae c6oe6 

YpoaHR 2 V111111 c6oe6 CBfl3111 c Ypo6HeM 1. 
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C6op 1-1 HaKon11eH1-1e pe3y11bTaToB TexH011orn4ecK1-1x "13MepeH1-1ill; 

Y4eT cocTOf1H"1f1 arperaTa; 

npeAOCTaB11eH1-1e onepaTopy arperaTa cpeACTB 

1-1H¢opMau,1-11-1, HaKan111-1saeMoill B llOKallbHOill 6A 
oneparnBHOro AOCTyna (HMI) K 

YpoBHfl 2, a TaK>1<e K llOKallbHblM 

TeXHO/lOf"14eCK"1M OT4eTaM 0 np0"13BOACTBe arperaTa "1 T.n .; 

Y4eT onepau,1-1ill c TexH011orn4ecK1-1M 06opyAOBaH1-1eM arperaTa; 

Y4eT scex HeasrnMarn31-1posaHHblX MaH1.mymn.1,111ill, npo1113BOA111Mb1x s paMKax 

TexH011orn4eCKoro npou,ecca np1-1 o6pa6orne n11asK111 . TaK111x KaK ox11a>1<AeH111e c11F160M, 

OTAa4a MaTep111a11os spy4Hyf0, TepMOlll30llf1U,"10HHaR 3acb1nKa 111 T.n. 

CBf13b c YposHeM 2.5: 
o nepeAa4a Ha YposeHb 2.5 111H¢opMau,111111, Heo6XOA"1MO~ Allfl y4eTa npo1113BOACTBa; 

o nepeAa4a Ha YposeHb 2.5 pacc41-1TaHHblX TexH011orn4ecKV1X napaMeTpos; 

0 ABTOHOMHOe ¢YHKU,lllOH"1pOBaH111e YpOBHfl 2 B c11y4ae Hepa6orncnoco6HOCTVI 

YpOBHfl 2.5 "111"1 c6oes CBfl3"1 c H"1M; 

o ABTOMarn31-1posaHHoe soccTaHos11eHV1e pa6orncnoco6Hocrn s c11y4ae c6oes 

YpOBHfl 2.5 "1 CBfl3"1 c H"1M; 

YposeHb 2 A011>1<eH 6b1Tb cnpoeKrnposaH TaK1-1M o6pa30M, 4T06b1 o6ecne4V1Ba11acb 

coxpaHHOCTb 1-1 u,e110CTHOCTb AaHHblX, HaKon11eHHblX B llOKallbHO~ 6A YpoBHfl 2 npVI wTaTHblX 111 

HewTaTHblX CVITyaL.J,VlflX nepe3anycKa nporpaMMHblX Ill annapaTHblX KOMnOHeHTOB. 

CocTOf1H"1e arperaTa, xpaH1-1Moe B 110Ka11bHOill 6,LJ, YpoBHfl 2, AOfl>f<HO asT0Marn4ecK1-1 

CV1HxpoH1113111posaTbCfl c TeKyW,VIM COCTOflH"1eM npou,ecca noc11e nepe3anyCKa 1-1111-1 nepepb1Ba s 

CBfl3VI. 

YposeHb 2 AOll>f<eH 6b1Tb o6opyAOBaH AOCTaT04HblM Ha6opoM cpeACTB noCTOflHHOro 

BeAeH"1fl npOTOKOlla ¢YHKU,"10HV1posaH"1fl arperaTa, TpacCVlpOBKl-1, 3an1-1CV1 npeAvnpe>1<AafOW,"1X Ill 

asapVlillHblX coo6w,eH1-1~, KOTOpb1e AOll>f<Hbl 06ecne41-1saTb B03MO>f<HOCTb o6beKrnBHoro pa36opa 

np"14VIH npOV130WeAWlllX co6b1rn~ VI AlllarHocrnKy 06Hapy>1<eHHblX npo611eM. 

YposeHb 2 AO/l>f<eH COAep>1<aTb Heo6XOA"1Mblill Ha6op cpeACTB AJlfl noAAep>1<aHV1fl 

A11"1TellbHOro HenpepblBHOro ¢YHKU,"10HVlposaHVlfl, TaKlllX KaK npou,eAYPbl nep1110Ali14eCKOro 

pe3epBHOro Kon1-1posaH"1fl, 06c11y>1<1-1BaHV1fl AaHHblX B llOKallbHO~ 6A, MOHVITOpli1Hra COCTOflHlllfl VI 

OT06pa>1<eH1-1e HeWTaTHblX CV1Tyau,1-1i::1 "1 T.n 

B3a1-1M0Ae~CTBV1e Me>f<AY YposHeM 2 1-1 YposHeM 1 AOfl>f<HO ocyw,ecTBflflTbCfl nyTeM o6MeHa 
coo6w,eHL'1S'IML'1 no CTaHAapTHOMY ceTesoMy npoT0Ko11y TCP/IP . <t>opMaT 1-1 cnoco6 cf>opM111posaH1-1s:i 

coo6w,eHVI~ noAJ1e>1<aT cornacosaH1-1fO Ha 3Tane AeTallbHoro npoeKrnposaHlllfl. 

B3a1-1MOAeillcTs111e Me>f<AY YposHeM 2 VI YposHeM 2.5 ocyw,ecrn11f1eTrn nyTeM o6MeHa 

coo6w,eH"1flM"1 no CTaHAapTHOMY ceTeBoMy npornK011y TCP/IP c 1-1cno11b30BaHV1eM cTaHAaPTHOro 

MexaHVl3Ma s3a111MOAe~crn111f1 Oracle Advanced Queuing. <l>opMaT 111 cnoco6 ¢opMV1posaH111f1 

coo6w,eH1-1~ noA11e>1<aT cor11acosaH1-1fO Ha 3Tane AeTallbHoro npoeKrnposaHVIR. 

4.10 Tpe6osaH111.R K BlllAaM o6ecne4eH111.R 

4.10.l MaTeMaT1114ecKoe o6ecne4eH111e 

A11rop1-1TMbl, no KOTOpblM pea11V13yeTcf1 nporpaMMHoe ynpas11eHV1e, He AOll>f<Hbl 

npornsope4111Tb Tpe6osaHlllflM TexH011or1114ecK111x 1-1HcTpyKu,V1il! KLJ.-2. 
A11ropV1TMbl ynpas11eHV1f1 AOll>f<Hbl 6b1Tb pa3pa6oTaHbl Ha 3Tane npoeKrnposaHVlfl CVICTeMbl 1-1 

OTpa>1<eHbl B AOKyMeHTaU,VIVI MaTeMarn4eCKoro o6ecne4eHVlfl. 
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4.10.2 ~HQ>opMau,1110HHOe o6ecne4eH111e 

Cocras, crpyKrypa 111 cnoco6bl opraH1113au,111111 AaHHbtX a ACY «Y.0,M-5» ADll>t<Hbl 6b1Tb 

He06XOA111MblM111 li1 AOCTaT04HblM"1 AJlfl BblnO/lHeHli'lfl scex Tpe6yeMblX aBTOMarn3111pyeMblX 

cpyHKU,111111. 
C1i1creMa AOll>t<Ha YAOB11ernopRTb PernaMeHTY opraH1113au,111111 pa6or no 3aw,111re rncreM 

aBTOMarn3aLJ,111111 nAO «HflMK» OT yrpo3 111HcpopMaU,1110HHOiii 6e30naCHOCTll1. 

4.10.3 nporpaMMHOe o6ecne4eHlt1e 

4.10.3.1 06t!.11t1e rpe6osaH1t1fl t< nporpaMMHOMY o6ecne4eH1t110 YpoBHfl 1 

B u,e11RX noMep>t<aHli'lfl COBMeCrnMOCTll1 annapaTHblX li1 nporpaMMHblX cpeACTB B Ka4eCTBe 

cpeAcTBa pa3pa6orK1i1 nporpaMM nflK ADll>+<eH 6b1Tb Bb16paH naKeT TIA Portal seprn1i1 He H111>+<e 

V13 SPl cp1i1pMbl Siemens. 
,lJ,JlR napaMerp111posaH111R rnp1i1crnpHblX npeo6pa3osare11eil1 1i1 npeo6pa3osare11eil1 4aCTOTbl 

Heo6XOAll1MO 1i1cno11b30BaTb nporpaMMHblill naKeT Starter cp1i1pMbl Siemens. 

P,11R npoeKT1t1posaH1i1R APM 1i1cno11b3osarb naKeT WinCC v7.5. 

P,llR KOHcp111ryp111posaHll1fl Cll1CTeMbl A"1arHOCTll1Kli1 111 perncrpau,1-1111 TeXHOJ10rli14eCKll1X 

napaMerpos 1i1cno11b30BaTb nporpaMMHble cpeACTBa cp111pMbl Iba AG. 
Bb16op KOHKpeTHblX seprnill naKeros nporpaMM111posaH111R 111 rpe6yeMblX pacw1i1peH1i1iii 

ocyw.ecrs11ReTCR Ha 3Tane npoeKrnposaH1t1R. 

B cocras np111K11aAHOro nporpaMMHoro o6ecne4eH111R ACY «Y.0,M-5» AOll>+<Hbl BXOA111Tb: 

nporpaMMa KOHTpo1111epa; 

npoeKT craHu,1111-1 APM; 

KOHcp111rypau,1i10HHble cpaiiillbl, COAep>+<aw.111e napaMeTpbl 3JleKTponpli1BOAOB; 

KOHcp111rypau,1i10HHble cpaiii11b1 rncreMbl A111arHocrnK1i1 1i1 perncrpau,111111 rexH011orn4ecK111x 

napaMerpos. 

4.10.3.2 06t!.11t1e Tpe6osaH 1t1fl t< nporpaMMHOMY o6ecne4eH1t1to YpoBHfl 2 

B ocHoay nocTpoeH111.A MOAYlle~ YpoBH.A 2 AOll>t<Hbl 6b1Tb no110>1<eHbl np1t1HLJ,1t1nb1 

oTKpb1rocrn nporpaMMHoro o6ecne4eH1t1fl 111 crpyKrypb1 rexH1114ecK111x cpeACTB. 

np111K/laAHOe nporpaMMHOe o6ecne4eH"1e YpOBHfl 2 AOJl>KHO 6b1Tb BblnOJlHeHO TaKll1M 

o6pa3oM, 4T06b1 npeAYCMarp111sa11acb B03MO>+<HOCTb HacrpoiiiK1i1 1i1 aAamau,1111-1 cpyHKu,1110Ha11a, a 

TaK>+<e o6beMa co6111paeMblX 111 06pa6aTb1saeMblX AaHHblX a npou,ecce 3Kcn11yarau,1i11i1 rn11aM1i1 

co6crneHHoro nepcoHa11a npeAnp111Rrnfl. Bee npeAYCMOTpeHHble cpeACTBa HacrpoiiiK111 1-1/1-1111-1 

nporpaMM111posaHll1fl AO/l>KHbl 6b1Tb AOKyMeHrnposaHbl. AKryaJlbHble KOHcp111rypau,1110HHbte cpaiiillbl 

111 Hacrpa1i1saeMble nporpaMMHble KOMnoHeHTbl AOll>t<Hbl 6btTb AOCTynHbl B 111CXOAHOM B111Ae. 
B u,e11Rx noAAep>+<aH111R cosMecrnMocrn annapaTHblX 1i1 nporpaMMHblX cpeACTB 

opraH1113au,111R cpyHKU,ll10H1t1posaH1t1fl MOAYlleiii YpoBHR 2 ADll>t<Ha 6b1Tb opraH1113oBaHa a paMKax 

cppeiiiMBOpKa OSGi (Karat Runtime). 

M0Av11111 YpoBHR 2 AOll>t<Hbl co61i1paTb 1i1 xpaH"1Tb AaHHble a npoMb1w11eHHOil1 CY6.0, 

pe11Ru,1110HHoro rnna, 06ecne4111sa10w,eil1 Heo6xoA1t1Mb1il1 Ha6op cpeACTB Aflfl noAAep>1<aH1t1fl 

u,e11ocrHocrn AaHHblX. 

li1HcpopMaLJ,1110HHafl CTPYKTypa 6.0, YpOBHfl 2, a TaK>t<e 111HTep¢eiiiCbl B3all1MOAeiiiCTB"1fl 

MOAy11eiii YpoBHR 2 c APYfli1Mll1 MOAY11RM"1 111 KOMnoHeHTaM111 AO/l>t<Hbl 6b1Tb OTKpblTbl 111 no11HOCTb10 
AOKyMeHrnpoBaHbl. 
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4.10.4 TexH111YecKoe 06ecneYeH111e 

311eKrpoannaparypa oneparnBHblX cxeM 311eKrponp111BOAOB, pyYHble KOMMyrau,1110HHb1e 

annaparb1 111 cseroe111rna11bHafl apMarypa AOll>+<Hbl 6b1Tb npoV13BOACTBa ¢111pMb1 Siemens. 

311eKTpoo6opyAOBaH111e ACY «YAM-5» AOfl>KHO pa3Mew,aTbCfl B WKa¢ax ¢111pMbl RITIAL 

nblfle3aW,111W,eHHOro 111cnOJlHeHll15l co CTeneHblO 3aW,111Tbl He Hlil>l<e IP43. WKa¢bl CltlflOBOro 

o6opyAOBaH V1 fl AOfl>KHbl 6b1Tb c BeHH1JlflU,V1ei::i. 
MecTHble nynbTbl ynpasneHV1fl AOfl>t<Hbl 111MeTb creneHb 3aw,111rb1 IPSS. 

24 



243.007.037.B 

5 TPE60BAH"1R K AOKYMEHT"1POBAH"1K> 

,lJ,oKyMeHTaU,111fl Ha C"1CTeMy AOfl>KHa pa3pa6aTblBaTbCfl B COOTBeTCTBll1111 C rOCT 34.201-89 111 

PA 50-34.698-90 111 AOfl>t<Ha BKllt04aTb s ce6fl c11eAyt0w,111e 4acr111 : 

5.1 

5.2 

5.3 

- TeXHll14eCK"1i:1 npoeKT; 

pa604Yt0 AOKyMeHTaU,"1tO npoeKTa. 

nopflAOK pa3pa60TK111 TeXHll14eCKOi:1 AOKyMeHTaU,"1"1 : 

1. TexH1114ecK1-1i:1 npoeKr; 

Pa6o4afl AOKyMeHrau,1-1fl; 2. 
3. 

1. 
2. 

3. 

4. 
5. 

6 . 

1. 

2. 
3 . 
4. 
5. 

6. 
7. 
8. 

BHeceH111e 1113MeHeH1-1i:1 B cyw,ecrsyt0w,yt0 AOKyMeHrau,111t0 . 

06w,ec111creMHb1e peweHHR 

BeAOMOCTb rexH"14ecKoro npoeKra; 

noflCHll1Te/lbHafl 3anll1CKa K TeXHll14eCKOMy npOeKry; 

CMeTHble pac4eTbl Ha MOHTa>t<Hble pa60Tbl, BblnO/lHeHHble B Pll1K Ha OCHOBe 6a30BblX 

yKpynHeHHblX pacu,eHOK nAO HflMK (6YP} B peAaKU,111111 2020r; 

Pac4eT TPYA03arpar Ha nposeAeH111e nycKO-Ha11aA04HblX pa6or s Pll1K; 

CxeMa ¢YHKU,"10Ha11bHOi:1 crpyKrypb1; 

MeTOAll1Ka Merpo11orn4ernoi:1 anecrau,1-1111 "13Mep1-1re11bHblX KaHa11os. 

TexHHYecKoe 06ecneYeH11te 

3aAaH111fl Ha HKY, BK/lt04at0w,111e: 

nepe4eHb KOMn11eKTHblX ycrpoi:icrs; 

4epre>t<111 o6w,ero B"1Aa; 

cxeMbl 311eKTp1114ecK111e np1-1Hu,1-1n1-1a11bHb1e; 

nepe4Hll1 HaAn111cei:1; 

cneu,111¢111KaU,ll1R 06opyAOBaH1t1fl; 

rexH1-14ecK1-1e rpe6osaH111fl K HKY; 

CrpyKrypHaR cxeMa KTC; 

n11aH pacnO/lO>t<eH"1R o6opyAOBaH111R 111 npOBOAOK; 

CxeMa coeA111HeH111i:1 BHeWH"1X npoBOAOK; 
Ta611111u,a coeA11tHeH111i.1 i-i nOAK11I04eHi-iH; 

CxeMbl np111Hu,111n111a11bHb1e; 

Cneu,111¢111KaU,"1fl o6opyAOBaH"1R, Marep111a11os "1 no; 

YepTe>K"1 MexaH"14eCK"1X KOHCTPYKU,"11:1. 

"1HQ>opMa41o10HHoe 06ecneYeH1o1e 

1. nepe4eHb BXOAHblX ClilrHa/lOB "1 AaHHblX; 

2. nepe4eHb BblXOAHblX rnrHa/lOB; 

3. Cocras BblXOAHblX AaHHblX (coo6w,eH111i:1}; 

4. Yepre>t<111 ¢opM B"1AeOKaApos. 

5.4 OpraH1o13a41110HHoe 06ecneYeH1o1 e 

1. PyKOBOACTBO no11b30Bare11R. 

25 



243.007.037.B 

5.5 nporpaMMHOe o6ecne4eH11te 

1. PyKoBOACTBO nporpaMM111cTa; 

2. On111caH1i1e nporpaMMbt; 

3. lllCXOAHbte KOAbl np111K/1aAHblX nporpaMM (Ha 3/leKTpOHHblX HOCIHe/lRX): 

nporpaMMa nflK; 

npoeKT CTaHu,111111 s1113ya111i13au,111111; 

KoHq>1-1rypau,1-10HHbte cpal111bt rnCTeMbt A1t1arHocrnK1-1 1-1 perncrpau,1-11-1 

TeXHO/lOrn4eCKl-1X napaMeTpOB. 

nporpaMMHbte KOAbl AO/l>t<Hbl 6b1Tb OTpblTblMl-1 1-1 CHa6>t<aTbCfl KOMMeHTapli1RMl-1 Ha pyCCKOM 

fl3b1Ke. 

5.6 Ao1<yMeHTaU,11t.R Afl.R 11t3roros11eH11t.R HKY 

• nepe4eHb KOMn11eKTHblX ycrpo11crn; 

• 3aAaHli1fl 3aBOAY-li13rQTOBli1Te/llO Ha KOMn/leKTHble WKacpbl Ill nyflbTbl. 

CoCTaB 1-1 coAep>t<aH111e rexH1114eCKoro npoeKra ACY «Y,D,M-5» AOfl>t<Hbt 6btTb AOCTaT04HbtM111 

Aflfl np1-1HRrnR peweH1-1R 06 yrnep>t<AeH1-11-1 coorneTcTsytow,ero npoeKra 111 AflR pa3pa6orK1-1 Ha ero 

OCHOBaHli11i1 pa6o4el1 AOKyMeHTaU,l-11-1 . no YCMOTpeHli1IO 1-1cnO/lHl-1Te/lfl AOnycKaeTCR 060CHOBaHHbtl1 

Bbl nycK AO non H1-1ren bHo11 AOKyMeHrau,111111 . 

Pa3pa6orKa pa604el1 AOKyMeHrau,1-11-1 1-1 3aKa3 06opyA0BaH111R npo1113BOA1-1TCR TO/lbKO noc11e 

cornacosaH1-1R yrnep>t<AaeMol1 4acrn 3aKa341-1KOM. 

,D,0KyMeHrau,1-1R npoeKra nepeAaerrn nAO «HflMK» s ne4aTHOM Bl-1Ae s rpex 3K3eMn11Rpax 1-1 

B 3/leKTpOHHOM Bl-1Ae. 

no pe3y11braraM nyCKo-Ha/laA04HblX pa6or a AOKyMeHrau,1-110 npoeKra opraH1-13au,1-1el1-

npoeKrnposw,1-1KOM AOfl>t<Hbl 6b1Tb BHeceHbl KoppeKrnpOBKll1. 

nocne npoBeAeHll1fl Ha11aAK111 Cll1CTeMbl 3aKa34111KY AOfl>t<Hbl 6b1Tb nepeAaHbl Ha MaWll1HHblX 

HOCll1Te/lf!X see 111CXOAHbte TeKCTbl nporpaMM c KOMMeHTap111RMll1, a TaK>t<e l-1Hble Marep111a/lbl 111 

nporpaMMHble KOMnOHeHTbl, Heo6XOA1-1Mbte AflR conpOBO>t<AeHl-1fl pa3pa6oraHHblX npli1llO>t<eH1-1l1. 
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6 COCTAB 111 COAEP>KAHl!1E PA60T no C03AAHl!1IO ACY «YAM-5» 

nepeYeHb pa6oT no pa3pa6oTKe npoeKTa ACY «Y,[l,M-5», nopHAOK KOHTpO!lH V1 npvieMKV1 

CV1CTeMbl pa3pa6aTblBaeTCR B COCTaBe TeXHV1YeCKoro npoeKTa. 

CvicreMa ynpaB!leHV1H noc!le Ha!laAKV1 AOmt<Ha 6b1Tb nepeAaHa B npoMblWfleHHYK> 

3KCn!lyaTaU,V1fO. BBOA CV1CTeMbl B npOMblW!leHHYK> 3Kcn!lyaTaLJ,V1fO AOfl>KeH conpOBO>KAaTbCR AKTOM 

npvieMKV1 ACY «Y,[l,M-5». 
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8 nPl-1/10>KEHl-1E 2 

(o6sBaTe/lbHoe) 

CnHCOK BXOAOB/BblXOAOB (npeABap1t1Te/1bHblj;1) 

I I 
NQ 

I 
HaHMeHoBaHHe cHrHa11a T Hn CHrHa11a I npHMe4aHHe 

BxOAHble cHrHa11b1 

1 
I WKa¢ BBOAa. 8BOAHO!lt aBTOMaT ceKu,1111 NQl. C11rHa11 

,D.11cKpeTHblllt +248 
- 8KJ1. 

2 
WKa¢ BBOAa. 8BOAHOi:i aBTOMaT ceK u,1111 NQl. C11rHa11 

,lJ.11CKpeTHbli:i +248 
- 8blKJl. 

3 
I WKa¢ BBOAa. 8BOAHOi:i aBTOMaT ceKu,1111 NQ2. C11rHa11 

A11CKpeTHb1i:i +24B 
- 8KJ1. 

4 
WKacp BBOAa. BBOAHOi:i aBTOMaT ceKu,1111 NQ2. C11rna11 

A11cKpeTHb1ilt +248 
- 8b1Kfl. 

5 
WKacp BBOAa. Me>1<ceKu,110HHb1i:i aBTOMaT. C11rna11 -

,D.11cKpeTHb1ilt +248 
8KJ1. 

6 
WKacp BBOAa. Me>+<ceKLJ,1t10HHb1i:i aBTOMaT. C1t1rna11 -

8blKJl. 
,D.1t1cKpeTHblllt +248 

7 
WKa¢ BBOAa. BBOAHO!lt aBTOMaT ceKLJ,V111 1. 

,lJ.V1CKpeTHblilt +248 
A0ap1i1iltHb1ilt KOHTaKT. 

8 
WKacp BBOAa. BBOAHOi:i aBTOMaT ceKLJ,1111 1. KOHTaKT 

,lJ.V1CKpeTHblilt +248 
COCTORHV1R 

9 
WKacp BBOAa. BBOAHO!lt aBTOMaT ceKLJ,V1V1 2. 

,D.11cKpeTHblllt +248 
A0ap1i1i:1Hblllt KOHTaKT 

10 
WKa¢ BBOAa. 8BOAHOi:i aBTOMaT ceKU,V11i1 2. KOHTaKT 

,D.1.-1CKpeTHbli:i +248 
COCTORHV1R 

11 
WKa¢ BBOAa. Me>+<CeKLJ,V10HHblllt aBTOMaT. 

A1.-1cKpeTHb1ilt +248 
Asap111!:1Hb1!:1 KOHTaKT 

12 
WKa¢ BBOAa. Me>1<ceKu,110HHb1ilt aBTOMaT. KoHTaKT 

,D.1t1cKpeTHbli:i +248 
COCTORHV1R 

13 
WKa¢ BBOAa. Pe11e KOHTpOllR cern ceKLJ,1.-11.-1 1. 8 

,D.1t1cKpeTHb1ilt +248 
HOpMe 

I 14 
WKacp BBOAa. Pe11e KOHTpOllR cern ceKLJ,V1V1 2. 8 

,lJ.1t1CKpeTHblilt +248 I HopMe 

15 I WKacp BBOAa . n11TaH11e 2008 OT ceKu,1111 1. 8 HOpMe ,D.1t1cKpern bl iii I +248 

WKacp BBOAa. n11TaH11e 2008 OT CeKLJ,V111 2. 8 HOpMe ' 16 ,D.1t1CKpeTHblilt +248 

17 I WKacp BBOAa. ABTOMaT lQFl. 8K1110YeH ,D.1t1cKpeTHbli:i +248 

18 WKacp BBOAa. ABTOMaT 1QF2. BKlllOYeH ,D.11cKpeTHblllt 
I 

+248 

19 
WKacp cpypMbl. Pa3beAli1HV1Te/lb Ha BXOAe. n4. 

A11cKpeTHb1ilt +248 8K1110YeH 

20 
I WKacp cpypMbl. Pa3beA1t1H1t1Te11b Ha BXOAe. TopM03. I ,lJ.1.-1CKpeTHbli:i +248 

8K1110YeH - --
21 WKacp cpypMbl. ABTOMaT Ha BblXOAe. nY. 8K/llOYeH ,D.111cKpeTHblllt +248 
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I 
-

22 
I WKacp cpypMbl . ABTOMaT Ha Bb1xo,n,e. TopM03 1. 

A1-1CKperHb1ill +24B 
, BKfll04eH -

23 
J WKacp cpypMbl . ABTOMaT sap1-1crnpos. TopMo3. 

A1-1CKperHb1ill +24B 
BKfll04eH -- -- -- - -

24 WKacp cpypMbl. ABTOMaT rp-pa WKacpa. BK!ll04eH A1-1CKperHb1ill +24B 

25 WKacp cpypMbl. KoHTaKTOp n4. BKfll04eH A1-1CKpeTHb1ill I +24B 

26 WKa¢ ¢ypMbl . KoHTaKrop rnpMo3a. BKfll04eH ,lJ,1-1CKpeTHbli'.;1 I +24B 

27 WKacp BBOp,a. ABTOMaT 2QF1. BK!ll04eH ,LJ,1-1cKpeTHbli'.;1 +24B 

28 
WKacp rpaill6ann. a!llOM. npoBO!lOKl-1. 

Pa3beA1-1Hl-1Te!lb Ha BXOAe. n4 . BKfll04eH 
A1-1cKpeTHb1ill 

I 
+24B 

29 
WKacp rpai'.;16ann. a/ltOM. npOBO/lOKl-1. ABTOMaT Ha 

BblXOAe. nY. BKfll04eH 
A1-1CKpernb1i'.;1 I +24B 

30 
WKacp rpai16ann. afllOM. npOBO/lOKl-1. ABTOMaT 

npRMoro nycKa. BKllt04eH 
A1-1cKpeTHb1ill +24B 

WKacp rpaill6ann. a/ltOM. npOBO/lOKl-1. ABTOMaT rp-pa ' 
31 ,LJ,1-1cKpeTHblill +24B 

WKacpa. BKfll04eH -
32 

WKacp rpai16ann. afltOM. nposo110K1-1. Tenflosoe pelle 
A1-1cKpeTHb1ill +24B 

npRMOro nyCKa. 1 = HOpMa 

33 
WKacp rpai16ann. afltOM. nposo110K1-1. KoHraKTOp Ha 

,LJ,1-1cKpeTHblill +24B 
sxo,n,e nY. BKllt04eH 

34 
WKacp rpai::16ann. a/ltOM. npOBO/lOKl-1. KOHTaKTOp Ha 

A1-1CKpeTHb1ill I +24B 
BblXOAe n4. BK/ll04eH 

35 
WKacp rpaill6ann. a/ltOM. nposo/lOKl-1. KoHraKrnp 

I 
A1-1cKpeTHb1ill +24B 

npRMoro nycKa. BK/lt04eH 

36 
WKacp rpaill6ann. afllOM. nposoflOKl-1. (1-1/losoill 

A1-1cKperHb1il! 
I 

+24B 
nepeK/lt04are/lb. Bb16paH npRMoill nycK 

37 
WKacp rpaill6ann. a/ltOM. nposo!lOKl-1. C1-1!losoi::1 

A1-1cKperHb1i1 +24B 
nepeK11t04areflb. Bb16paH nY 

38 WKacp BBO,ll,a. ABTOMaT 3QF1. BKlll04eH A1-1cKper Hblili +24B 

39 WKa¢ aaop,a. AaToMaT 3QF2. BKllto4eH A1-1CKpeTHb1il! +24B 

40 WKacp BBOAa. ABTOMaT 3QF3. BK/ll04eH A1-1cKperHb1ill I +24B 
-

WKacp nepeMew,eH1-1R flOTKa. Pa3beA1-1H1-1Te/lb Ha I 

I 41 
sxop,e. RKopb. BKllt04eH 

A1-1cKpeTHb1i::1 +24B 

42 
I WKacp nepeMew,eH1-1R /lOTKa. Pa3bep,1-1H1-1Teflb Ha 

A1-1cKpeTHb1ill 
I 

+24B 

' sxop,e. TopM03. BKllt04eH I _J 
43 

I WKacp nepeMew,eH1-1R /lOTKa. Pa3bep,1-1H1-1Teflb Ha I 
A1-1cKperHb1ill +24B 

Bb1xo,n,e. RKopb. BKllt04eH I 
J WKacp nepeMew,eH1-1R flOTKa . AsroMar Ha Bb1xop,e. I I 

44 ,LJ,1-1cKpeTHbli::, +24B 
Bo36y>t<AeH1-1e. BKflt04eH 

~ j WKacp nepeMew,eH1-1R flOTKa. AsrnMar Ha Bb1xop,e. 
45 A1-1cKpeTH b1 i1 +24B 

TopMo3. BK11t04eH 

WKacp nepeMew,eH1-1R flOTKa. AsroMar sap1-1cropos. I I 
46 

RKOpb. BKllt04eH 

I 
A1-1 cKperHb1i1 +248 

I WKacp nepeMew,eH1-1R flOTKa. ABTOMaT sap1-1crnpos. I - -----1 
47 A1-1 cKpeTHb1i1 +24B 

TopMo3. BK!lt04eH 
~~~~~~~~~~~~~~~-i-~~~~~~~-

48 W Ka cp nepeMew,eHl-IR flOTKa. ABTOMaT rp-pa WKacpa. ,LJ,1-1 cKpeTHbli::1 
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I BKfll04eH 
I 

I 49 
WKa¢ nepeMew,eH"1A flOTKa. KoHTaKTop AKOpA. 

I 
A1-1rnpeTHb1i:1 +24B 

I BKfll04eH 

WKa¢ nepeMew,eH1-1A 110TKa. KoHTaKTOP 
I 

50 A1-1rnpeTHb1i:1 +24B 
B036Y>+<AeH"1A. 8Kfll04eH 

51 
WKa¢ nepeMew,eH"1A flOTKa. KoHTaKrnp rnpM03a. 

A1-1cKpeTHb1i:1 +248 
8Kfll04eH 

52 WKa¢ BBOAa. ABTOMaT 4QF1. 8Kfll04eH A1-1cKpeTHbii:1 +248 

53 WKa¢ BBOAa. ABTOMaT 4QF2. 8Kfll04eH A1-1cKpeTHb1i:1 +248 

54 
WKa¢ Tpai:16ann. nopowK. nposonoK1-1. 

Pa3beA"1H"1Teflb Ha BXOAe. flKopb. 8Kfll04eH 
A1-1cKpeTHb1i:1 +248 

55 
WKa¢ rpail16ann. nopowK. npoBOflOKl-1. 

Pa3beA"1H"1Teflb Ha BblXOAe. flKOpb. 8Kfll04eH 
A1-1cKpeTHb1i:1 +248 

56 
WKa¢ rpai:16ann. nopowK. npOBO/lOKl-1. ABTOMaT Ha 

A1-1cKpeTHb1i:1 +248 
BblXOAe. 8o36Y>+<AeH111e. 8Kfll04eH 

57 
WKa¢ rpai:16ann. nopowK. nposonoK111. AsrnMaT 

sap111crnpos. flKopb. 8Kfll04eH I 
A111cKpeTHbii:1 +248 

58 
WKa¢ rpai:16ann. nopowK. nposonoK111. ABrnMar rp-

A111cKpeTHb1il! +24B 
pa WKa¢a . 8Kfll04eH 

59 
WKa¢ rpai:16ann. nopowK. nposonoK111. KoHTaKrnp 

AKOpA. BKfll04eH 
A1-1cKpeTHb1i:1 +248 

60 
WKa¢ rpai:16ann. nopowK. npoBO/lOKlll. KOHTaKTOP 

A111cKperHb1i:1 +248 
B036Y>t<AeHlllA. 8Kfll04eH 

61 WKa¢ BBOAa. ABTOMaT 5QF1. BKlll04eH A111cKpeTHb1i:1 +248 

62 WKa¢ BBOAa. ABTOMaT 6QF1. 8K/ll04eH A1-1cKpeTHb1ill +24B 

63 WKa¢ BBOAa. ABTOMaT 6QF1. BKfll04eH A1-1cKpeTHb1i:1 +24B I 
I 

64 81-16parnp 6yHKepa N2l. AsroMaT. BK/ll04eH. A1-1cKpeTH bl ill +248 

65 81116parnp 6yHKepa N2l. KoHraKrnp. 8Kfll04eH. A111cKpeTHbiill +248 I 
--1 

66 B1-16parop 6yHKepa N2l. Tennosoe pene. 8 HOpMe. A1-1cKpeTHb1i:1 +248 

67 B1-16parop 6yHKepa N22. AsroMaT. BKfllOYeH. A111cKperHb1ill +248 

68 81-16parnp 6yHKepa N22. KoHraKrnp. BKfll04eH. A1-1cKpeTHb1ill +248 _J 
69 81-16parnp 6yHKepa N22. Tennosoe pene. 8 HOpMe. A1-1cKpeTHb1ill +248 I 

81116parnp 6yHKepa N23. AsrnMar. 8Kfll04eH. 
I 

I 70 A1-1cKpeTHb1ill +248 
I 

71 B1116parnp 6yHKepa N23. KoHTaKrop. BKfll04eH. A1-1cKpeTHblill +24B 

72 81-16parnp 6yHKepa N23. Tennosoe pene. 8 HOpMe. A111cKpeTHb1ill +248 

73 81116parnp 6yHKepa N24. AsroMar. BKlll04eH. A111cKperHb1i:1 +24B 

74 81116parnp 6yHKepa N24. KoHTaKTop. BKfll04eH. A1-1cKpeTHb1ill +248 l 
75 81-16parop 6yHKepa N24. Tennosoe pe11e. 8 HOpMe. A1-1cKpeTHb1ill +248 I 
76 

As1-1rareflb rlllAPOCTaHu,1-1111, OCHOBHoi:1. ABrnMar. 
A111cKpeTHb1ill +24B 

I 8Kfll04eH. 

77 
I As1-1rare11b rlllAPOCTaHu,111111, ocHOBHoill. KoHraKTOp. 

BKfll04eH. 
A111cKpeTHb1ill +248 
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78 
I As1-1raTeJlb rnAPOCTaHu,1-11-1, ocHOBHoi-1. Ten/losoe A1-1cKpeTHb1i:1 +24B 
. pe11e. B HOpMe. 

-

I 79 
As1-1raTellb n1APOCTaHu,1-11-1, pe3epBHb1i-1. AsrnMaT. 

A1-1CKpeTHb1i:1 +24B 
BKlll04eH. ,..__ 
As1-1raTeflb r1t1ApOcTaHu,1-11-1, pe3epBHbli-1 . KoHTaKrnp. 

80 A1-1cKpeTHb1i:1 +24B 
8KJll04eH. --

81 
As1-1raTeJlb rnApocTaHu,1-11-1, pe3epBHb1i:1. Tenflosoe 

A1-1cKpernb1~ +24B 
pe11e. B HOpMe. 

82 
WKa¢ ynpasfleH1-1H. 6JloK n1-1TaH1-1H =24B, 6Gl. 8 

A11CKpeTHb1i:1 +248 
HOpMe. 

83 
WKa¢ ynpasJleH1-1H. 6JlOK n1-1TaH1t1fl =248, 6G2. 8 

A1-1cKpernb1i:1 +248 
HOpMe. 

84 
WKa¢ ynpasJleH1-1H. MOAYllb pe3eps1-1posaH11H 

A1-1cKpeTHb1i:1 +248 
n1-1TaHV1fl =248, 6G3. 8 HOpMe. 

85 
WKac!J ynpaBJleHl-1fl. npoMe>+<YT04HOe pelle KHOnOK 
Asap1-1i-1Horo oCTaHosa. KHonKl-1 He Ha>+<aTbl. 

AvicKpeTHblH +248 

86 
WKa¢ ynpasfleHl-1fl. KHOnKa - AsapV1HHbli-1 OCTaHOBa, 

rnrHafl s nnK 
A1-1cKpeTHblH +248 

87 
WKa¢ ynpasJleHV1H. MOAYllb ceJleKrnsHoi:1 3aw,1-1Tbl 

A1-1cKpeTHblH +248 
Fl. C1-1rHaJl cocTOHHV1fl KaHaflOB. 

88 
WKa¢ ynpasfleH1-1H. MOAYllb ceneKrnsHoi-1 3aW,V1Tbl 

F2. C1-1rHan cocTOHHV1H KaHalloB. 
A1-1CKpeTHb1i:1 +248 

89 
WKa¢ ynpasneHviH. MOAYflb ce11eKrnBHOH 3aUJ,V1Tbl 
F3. CvirHa11 cocTOHHV1H KaHa11os. 

A1-1cKpeTHb1i-1 +24B 

nepeMeW,eHV1e ¢ypMbl. KoHu,esoi-1 BblKJll04aTeflb I 

90 
ocTaHosa ssepx. (O-KoHu,esoi-1 cpa6oTan) 

A1-1cKpeTHb1i:1 +248 

91 
nepeMeW,eHV1e ¢YPMbl. KoHu,esoi:1 BblK/ll04aTellb 

AvicKpeTHblH +248 
3aMeAJleHl-1fl BHl-13. (0-KOHU,eBOH cpa6oTall) 

92 
nepeMeW,eH1-1e ¢ypMbl. KoHu,esoi-1 BblK/ll04aTe/lb 

AviCKpeTHbli-1 +248 
OCTaHOBa BHl-13. (0-KOHU,eBOH cpa6oTall) 

93 
Tpai:16annapaT an10M. nposo110KV1. Pa3peweHvie 

A111c1<peTH bl IA +24B 
pa60Tbl n1ApaB/lV1KV1 

94 
Tpai:16annapaT an10M. nposonoK1-1. WTaHra s 

AvicKpeTHb1i:1 +248 
pa6o4eM noJlo>+<eH111-1 

95 
nepeMeW,eH1-1e JlOTKa. KoHu,esoi-1 BblKJll04aTeJlb 

AvicKpeTHbli-1 +248 
3aMeAfleHV1R snepeA. (O-KoHu,esoi-1 cpa6oTall) 

96 
nepeMeW,eH1-1e JlOTKa. KoHu,esoi:1 BblKJll04aTeflb 

A1-1cKpeTHb1i-1 
I 

+248 
OCTaHOBa snepeA. (0-KOHU,eBOH cpa6oTall) 

I 
97 

I nepeMew,eHV1e JlOTKa. KoHu,esoi:1 BblK/ll04aTeflb I A1-1cKpeTHblH 
I 

+248 

' 
3aMeAfleHV1fl Ha3aA. (0-KOHU,eBOH cpa6oTall) 

I 98 
nepeMew,eH1-1e JlOTKa. KoHu,esoi-1 BblKJll04aTeJlb I ,lJ,VICKpeTHbli-1 I +248 
OCTaHOBa Ha3aA. (0-KOHU,eBOH cpa60Ta11) 

99 
nepeMeW,eHvie JlOTKa. KoHu,esoi:1 lleBoi-1 ABepl-1 

I ,lJ,V1CKpeTHbii.1 I +248 
orpaAbl. (0-ABepb OTKpbiTa) 

I 100 
I nepeMeW,eH111e JlOTKa. KoHu,esoH npasoi-1 ABepV1 

,lJ,V1CKpeTHbli-1 +24B 
orpaAbl. (0-ABepb OTKpblTa) 

B1-16paTOpb1 6yHKepos CblpbR. KoHu,esoi-1 I 
A1-1cKpeTHb1i-1 101 +248 

BblK/ll04aTeJlb 
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l 102 I 8ecosoV! 6yHKep. 3arsop orKpblT AlilCKperHblVt +248 

103 8ecosoi71 6yHKep. 3arsop 3aKpb1T AlilCKpeTH bl Vi +248 

104 
8ecosoV! 6yHKep. AasneH"1e nHeBMorncreMbl B 

AlilcKpeTHblH +248 
HOpMe. -

105 
8ecosoV! 6yHKep. ABTOMarn4eCK"1Vt BblK/ll04aTe/lb 

n1;1raH"1R rncreMbl aeco1;13MepeH"1R BK/ll04eH. 
A1;1CKpeTHb1ill +248 

106 
nosopor ¢ypMbl. AasneHlile B r"1APOC"1CTeMe B 

A1;1cKpeTHblH +248 
HOpMe 

107 
WKa¢ 3PA aproHa. OcHOBHoV! orce4HOVI KnanaH. 

AlilcKperHblVt +248 
OTKpblT. 

108 
WKa¢ 3PA aproHa. 0CHOBHOH OTCe4HOVt K/lanaH. 

AlilcKpeTHb1i11 +248 
3aKpblT. 

109 
WKacp 3PA aproHa. Pe3epBHb1VI orce4Hoill KnanaH. 

AlilcKperHblVt +248 
OTKpblT. 

110 
WKacp 3PA aproHa. Pe3epBHblVt OTCe4HOVt KflanaH. 

3aKpb1T. 
AlilcKpeTHblH +248 

3anopHo-peryn1;1py10w,as:i annaparypa aproHa. 

111 n1;1raH"1e peryn1;1py10W,"1X K/lanaHOB. ABTOMaT AL11cKperHb1i11 +248 

BK/ll04eH. 

3anopHo-pery11Li1py10w,as:i annaparypa aproHa. 

112 n1;1raHL11e peryn1;1py10W,"1X K/lanaHOB. ABTOMaT AlilcKperHblH +248 

BK/ll04eH. 

3anopHo-pery111;1py10w,as:i annaparypa aproHa. 

113 nL11raHL11e peryn1;1py10W,"1X K/lanaHOB. ABTOMaT A1;1cKpeTHb1il1 +248 
BK/ll04eH. 

3anopHo-peryn1;1py10w,as:i annaparypa aproHa. 
114 n1;1raH"1e pery111;1py10W,"1X K/lanaHOB. ABTOMaT AlilcKperHblVt +248 

BK/ll04eH. 

3anopHo-peryn1;1py10w,as:i annaparypa aproHa. 

115 n1;1raHL11e peryn1;1py10W,"1X K/lanaHOB. ABTOMaT AlilcKpeTHblH +248 
BKJltOYeH. 

3anopHo-peryn1;1py10w,as:i annaparypa aproHa. 

I 
116 n1;1raH"1e peryn1;1py10W,"1X KflanaHOB. ABTOMaT Ali1CKperHb1VI +248 

BK/ll04eH. 

j 3anopHo-peryn1;1py10w,aH annaparypa aproHa . 
117 nL11TaHL11e pery111;1py10W,"1X K/lanaHOB. ABTOMaT AL11cKp erHb1VI +248 

BK/ll04eH. 

118 6noK n"1TaH"1R =248, 6G4. 8 HOpMe. AlilcKpeTHblVt +248 

119 6noK n1;1raHL11R =248, 6GS. 8 HOpMe. A1;1 cKperH bl Vi +248 

120 
I MOAYllb pe3epa1;1poaaH"1R n1;1raH"1R =248, 6G6. 8 

AlilcKpeTHblill +248 I HopMe. I - -

121 
6noK n"1TaH"1R =248 3/leKrpoMarHLllTHblX K11 anaHOB, 

A1;1CKpeTHb1ill I +248 
6G7. 8 HOpMe. 

I / WKacp ynpasneHLllH. MOAYflb ce11eKrnBHoil1 3aW,"1Tbl 
122 

Fl. C1;1rnan cocroRH"1H KaHanos. 
AlilCKperHblili +248 

--- -
123 I 

WKa¢ ynpaa11eH"1R. MOAYllb ce11eKrnBHoil1 3a w,1;1rb1 

F2. Cli!rHa/l COCTORH"1R KaHaflOB. 
L..__-~~~~- -~~~~~~---'---~~~~~~~. 

+248 
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124 
I WKa¢ ynpas11eH111R. MOAYllb ce11eKT111BHoil1 3aw,111Tbl 

,l],111cKpeTHblil1 +24B 
F3. CvirHa11 cocTOHHll1R KaHa11os. 

-
125 

WKa¢ ynpas11eH111H. MOAYllb ce11eKT111BHoil1 3aw,111Tbl 
,l],111cKpeTHblil1 +24B 

F4. C111rHa/l COCTORHll1H KaHa/lOB. 

126 
WKa¢ ynpas11eH111H. MOAYllb ce11eKT111BHoil1 3aw,111rb1 

,l],111CKpeTHbllli +24B 
F5. C111rna11 COCTOHH111H KaHallOB. 

127 
WKa¢ ynpas11eH111H. MOAYllb ce11eKT111BHolli 3aw,111rb1 

A111cKpernb1ili +248 
F6. C111rHa11 cocTOHHll1R KaHa11os. 

128 
MnY Tpail16annapaTa a1110M111H111esoi11 nposo110K111 . 

,l],111CKpeTHblil1 +24B 
(111rHa/l - Asap111iliHbllli OCTaHOB, Cl/1rHall B nflK 

129 
MnY rpail16annapara a1110M111H111esolli nposo110K111. 

C111rHa11 - K1110Y-MapKa 
,l],111cKpernb1il1 +248 

130 
MnY rpai116annapara a1110M111H111esolli nposo110K111. 

,l],111cKpeTHb1ili +24B 
C111rHa11 - T3CT 11aMn 

131 
MnY Tpai116annapara a1110M111H111esoil1 nposo110K111. 

,l],111cKpeTHblill +248 
C111rHa11 - C6poc ow1116K111 

132 
MnY rpail16annapara a1110M111H111esoi11 nposo110K111 . 

,l],111CKpeTHbli/i +24B 
C111rHa11 - nycK BnepeA 

133 
MnY rpai116annapaTa a1110M111H111esoil1 nposo110K111. 

,l],111CKpeTHbli/i +24B 
C111rHa/l - nycK Ha3aA 

134 
MnY rpail16annapara a1110M111H111esoi11 nposo110K111. 

,l],111cKpeTHblil1 +24B 
C111rHa11 - WraTHbllli pe>K111M rpalli6annapaTa 

135 
MnY Tpail16annapaTa a1110M111H111esoil1 nposo110K111. 

,l],1!1CKpeTHblil1 +24B 
C111rna11 - Ha11aAOYHb1i11 pe>K111M Tpail16annapaTa 

136 
MnY Tpail16annapaTa a1110M111H111esoi11 nposo110K111. 

,l],111cKpeTHbllli +24B 
C111rHa11 - WTaHra B03Bpar 

137 
MnY Tpail16annapaTa a1110M111H111esoil1 nposo110K111. 

,l],111CKpeTHblil1 +24B 
C111rna11 - WraHra OTK/lOHll1Tb 

138 
MnY rpalli6annapara nopowKosolli nposo110K111. 

,l],111CKpeTH bl Iii +24B 
C111rHa/l - Asap111il1Hblil1 OCTaHOB, C111rHa11 B nflK 

139 
MnY rpail16annapara nopowKosoill nposo110K111. 

.D,111cKpeTHblil1 +24B 
C111rHa11 - T3CT 11aMn 

140 MnY rpalli6annapara nopowKosoill nposo110K111. 
,l],111cKpeTHblil1 +24B 

C111rHa11 - C6poc ow1116K111 

141 
MnY rpail16annapara nopowKosoill nposo110K111. 

,l],111cKpernb1ili +24B 
C111rna11 - nycK BnepeA 

142 
MnY rpail16annapara nopowKosoilt nposo110K111. 

,l],111CKpeTHblill +24B 
C111rHa/l - nycK Ha3aA 

MnY rpail16annapara nopowKosoill nposo110K111. 

143 C111rHa/l - np111>KaTb/ornyCT111Tb lleBblill THHYW,111il1 ,l],111CKpeTHblil1 +24B 
p0111!1K 

MnY rpail16annapaTa nopowKosoill nposo110K111. 

I 144 C111rHa/l - np111>1<aTb/ornyCT111Tb npaBblill THHyw,111il1 ,l],111cKpeTHblil1 +24B 
p01ll/1K 

I 
r11aBHb1i11 MnY rpail16annapaTa nopowKosoill 

145 nposo110K111. C111rHa11 - Asap111il!Hb1i11 oCTaHoB, C111rHa11 B ,l],111CKpeTHblil1 +24B 
nJlK --

146 
r11aBHb1ili MnY rpalli6annapara nopowKosoill 

,l],111cKpeTHb1il1 +24B 
nposo110K111. C111rHa11 - K1110Y-MapKa I -- , 
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I r11asHb1ill MnY rpai116annapara nopowKosoill 
I 147 ,l],111cKpeTHblill +24B 

nposo110K111. Clt1rHa11 - T3cr 11aMn 

148 
r11aBHblill MnY rpai116annapara nopOWKOBOili 

,l],111CKpeTHblill I +24B 
nposo110K111. C111rHa11 - C6poc ow1116K111 I 

149 
r11aBHb1ill MnY rpai:16annapara nopowKosoill 

,l],111cKpeTHblili +24B 
nposo110K111. C111rHa11 - nyrn snepeA 

150 
r11aBHb1ill MnY rpaill6annapara nopowKosoill 

npOBO/lOKll1. C111rHa11 - nycK Ha3aA 
,l],111CKpeTHblJli +248 

r11aBHblill MnY rpai:16annapara nopOWKOBOill 

151 nposo110K111. C111rHa11 - WraTHblill pe>1<111M ,l],111cKpeTHblill +248 

rpai116annapara 

r11aBHb1ili MnY rpai:16annapara nopowKosoill 

152 nposo110K111. C111rHa11 - HanaAOYHblill pe>1<111M ,l],111CKpeTH bl ill +24B 

rpaill6annapara 

r11aBHb1ill MnY rpai:16annapara nopowKosoill 

153 nposo110K111. C1-1rna11 - 8b16op rnasHoro nynbra (s ,l],1-1cKpeTHblill +24B 

noMeW,eHll1111 rnY) 

r11aBHblill MnY rpai116annapara nopOWKOBOill 

154 nposo110K111. C111rHa11 - 8b16op MecTHoro ny11bra (Ha ,l],1-1cKpeTHblill +248 
ycraHOBKe) 

r11aBHb1lll MnY rpai116annapara nopowKosoill 

155 npOBO/lOKll1. C111rHa11 - np111>1<arb/ornycrnrb 11eBblill ,l],111CKpeTHblill +248 

THHYUJ,111111 p011111K 

r11aBHb1ill MnY rpalll6annapara nopowKosoill 

156 npOBO/lOKll1. C1-1rHa11 - np111>1<arb/ornycrnTb npaBblill ,l],111CKpeTHbllll +24B 

TflHYW,l-1ill p011111K 

157 rnY. C111rHa11 - Asap1-1illHb1ill ocraHos, mrHa11 s nnK ,l],111CKpeTHblill +24B 

158 rnY. C111rHa11 - K11toY-MapKa ,ll,111CKpeTHbllll +24B 

159 rnY. C111rHa/l - T3CT /laMn ,l],111cKpeTHbllll +248 

160 rnY. C1-1rHa11 - C6poc ow1116K111 ,LJ.1-1cKpeTHbli1 +248 

161 I rnY. nepeMeW,eH111e <PYPMbl. C111rHa/l - 8Hl-13 ,l],111CKpeTHbllll +248 

162 rnY. nepeMeW,eH111e 4>YPMbl. C111rHa11 - 8sepx ,l],111cKpeTHb1ill +248 

j rnY. nosopor <PYPMbl. C1-1rna11 - K om 
I 

163 ,ll,1-1cKpernb1ill +24B 
I 

164 rnY. nosopor <PYPMbl . C1-1rHa11 - Or om ,ll,111CKpeTHbllll +248 

165 
I rnY. nosopor q,ypMbl. C111rHa11 - 8b16op OCHOBHOro I 

,l],i.1CKpeTHbllll +248 
Hacoca r1t1Apas11111K1-1 I 

166 
rnY. nosopor <PYPMbl. C1-1rna11 - 8b16op 

I ,ll,1-1cKpeTHblili +24B 
scnoMorare11bHoro Hacoca r1t1Apas11111K111 

167 
I rnY. Tpalll6annapar a/ltoMll1H111eBoili npOBO/lOKll1. 

,l],111CKpeTHblJli +24B 
_ C1-1rHa11 - WraHra B03Bpar I 

168 
rnY. Tpalll6annapaT alltoMl-1Hll1eBolll npOBO/lOKll1. 

,l],111CKpeTHbllll +248 
C111rHa11 - WraHra OTK/lOHlllTb 

169 
rnY. Tpalll6annapar a1110M111H111esoili nposo110K111. I ,ll,111 CKpeTHbllll +248 

-- _ C1-1rHall - np111>1<aTb/ornyCTll1Tb TflHYW,111111 p01H1K 
I 1--

rnY. Tpalll6annapaT a11toMll1H111esoili npOBO/lOKll1. 
170 

C111rna~ np111>1<arb/ornyCTll1Tb 1113Mep111TellbHblili 
,l],111CKpeTHb1Jli +24B 

- ~- -
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171 

rnY. MexaHV13M nepe,LJ,BH>t<eHl-'!FI /lOTKa. C1-1rna11 - /J, ~ 248 
V1CKpeTHblV1 + 

nycK Ha3a,ll, . 
-

rnY. MexaHV13M nepe,ll,BV1>t<eHV1FI /lOTKa. C1-1rHa11 - I /J, =-i- 248 
172 

nycK Bnepe,ll, 
V1CKpeTHblV1 + 

173 
rnY. MexaHV13M nepe,lJ,BV1>t<eHV1FI /lOTKa. C1t1rHa11 -

/J,V1CKpeTHbli:i +24B 
Cron 

-

174 rnY. B1-16pon1-1TaTe/lb 6yHKepa 1. C1-1rna11 - nycK/CTOn ,l],VICKpeTHbli:i +24B 

175 rnY. B1-16pon1-1TaTe/lb 6yHKepa 2. CHrHa/l - nyCK/CTOn ,l],VICKpeTHbli:i +24B 

176 rnY. B1-16pon1-1TaTe/lb 6yHKepa 3. (HrHa/l - nycK/CTOn ,l],HCKpeTHbli:i +24B 

177 rnY. Bvi6pon1-1TaTe/lb 6yHKepa 4. C1-1rna11 - nycK/CTOn ,l],VICKpeTHbli:i +24B 

178 rnY. 3aTBop BeCOBOro 6yHKepa. CvirHall - 0TKpb1Tb ,l],1-'!CKpeTHbli:i +24B 

179 rnY. 3aTBop BeCOBOro 6yHKepa. CvirHa/l - 3aKpb1Tb ,l],HCKpeTHbli:i +24B 

180 
rnY. Bb16paHHbli:i OTCeYHOi:i KllanaH aproHa. CvirHa/l -

,l],VICKpeTHbli:i +24B 
0TKpb1Tb 

181 
rnY. Bb16paHHbl~ OTCeYHO~ KllanaH aproHa. (1-1rHa/l -

,l],VICKpeTHbli:i +24B 
3aKpb1Tb 

182 
rnY. Bb16op llV1HV1V1 aproHa. (HrHall - 0CHOBHaFI 

,l],VICKpeTHbli:i +24B 
/ll-1HV1FI 

183 
rnY. Bb16op /1V1HV1V1 aproHa. C1-1rHa/l - Pe3epBHafl 

/J,l-'ICKpeTHbli:i +248 
/1V1Hlt1fl 

184 
rnY. Bb16paHHbl~ peryn1-1pOBOYHbli:i KflanaH aproHa. 

,l],HcKpeTHbl~ +24B 
C1-1rnan - OTKpbrrne 

185 
rnY. Bb16paHHbli:i peryn1-1pOBOYHbl~ KflanaH aproHa. 

,l],1-1CKpeTHbli:i +24B 
C1-1rna11 - 3aKpb1rne 

186 
,l],oHHafl npOAYBKa aproHa. Bee aBTOMaTbl 24B 

,l],HCKpeTHbli:i +24B 
BK/ltOYeHbl 

187 
,l],oHHafl npOAYBKa aproHa. Pene asap1-1~Horo 

,l],HCKpeTHbli:i +24B 
OCTaHOBa 1. (l=HOpMa) 

188 
,l],oHHafl npo,lJ,yBKa aproHa. Pene asap1-1i:1Horo 

,l],1-1cKpeTHbli:i +24B 
OCTaHOBa 2. (l=HOpMa) 

189 
,l],oHHafl npo,LJ,yBKa aproHa. r11aBHb1~ N2l KnanaH 

,l],HCKpeTHbli:i I +24B 
no,lJ,aYH aproHa. OTKpblT 

190 
,l],OHHafl npOAYBKa aproHa. r11aBHbli:i N2l K/lanaH 

,l],HCKpeTHbl~ +24B 
no,ll,aYH aproHa. 3aKpb1T 

191 
,l],oHHai=i npOAYBKa aproHa. 6ai:1nac N2l KnanaH 

,l],HCKpeTHbl~ +24B 
no,ll,aYvi aproHa. OTKpblT 

192 
,l],oHHai=i npOAYBKa aproHa. 6ai:inac N2l KnanaH 

,l],HCKpeTH bl i:i +24B 
noAaYH aproHa. 3aKpb1T 

193 
,l],OHHafl npO,ll,YBKa aproHa. r11aBHbli:i N22 K/lanaH I ,l],HCKpeTH bl~ +24B 

1 no,ll,aYvi aproHa. OTKpblT 
-

I ,l],oHHai=i npOAYBKa aproHa. rnaBHbl~ N22 KnanaH 
194 ,l],HCKpeTHbl~ +24B 

no,ll,aYH aproHa. 3aKpb1T 

I /J,oHHai=i npOAYBKa aproHa. 6ai:inac N22 KnanaH I I 
-

195 I ,l],HCKpeTHbl~ +24B 
nO,lJ,aYH aproHa. OTKpblT 

- -

196 I ,l],oHHai=i npOAYBKa aproHa. 6ai:1nac N22 KnanaH I ,l],HCKpeTHbli:i +24B 
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noAaY111 aproHa. 3aKpblT 
I 

Tpai16annapar amoM111H111esoi1 nposo110K vi . CYeT4V1K I 
197 A111cKpeTHb11'.1 +24B 

1t1Mny11bCOB paCXOAa - -

198 
Tpai16annapar nopowKosoi'.1 nposo110K1t1. 

A111cKpeTHb1i1 +248 
Jlesb1i1 pyYei1. C4eT4"1K 1t1Mny11bCOB pacxoAa 

199 
Tpai16annapar nopowKoBoi1 nposo110Kvi. 

A1t1cKpeTHb11'.1 +24B 
npaBbli'.1 pyye~. (YeT41rtK lrtMny/lbCOB paCXOAa 

200 WKa¢ 3anopHo-pery111.1pyK)Ll.J,ei1 annaparypbl aproHa. AHa11oroBb1 i1 4 .. 20MA 

TeMneparypa aproHa. 

201 
WKa¢ 3anopHo-pery11vipy10w,ei1 annaparypbl aproHa. 

AHa11orosb11'.1 4 .. 20MA 
V136blT04Hoe AaB!leH1t1e aproHa. 

202 
WKa¢ 3anopHo-perym..,py10w,ei1 annapar ypbl aproHa. 

AHafloroBb1i1 4 .. 20MA 
PacxoA aproHa. 

WKa¢ 3PA aproHa. 0cHOBHoi1 pery!l1t1py10w,1t11'.1 AHa!lorosb1i1 0 ... 10 B 
203 

K/lanaH. no/lO>KeH1t1e K/lanaHa. (0 OM - 3aKpb1T) (resistor) 

204 
WKa¢ 3PA aproHa. Pe3epBHbli1 pery!l1t1py10w,1t1i1 AHa/lOrDBbl i1 0 ... 10 B 
K!lanaH. no/lO>KeH1t1e K/lanaHa. (0 OM - 3aKpb1T) (resistor) 

MnY rpai16annapara afl10MV1H111esoi1 AHa11oroBb1i1 
0 ... 10 B 

205 npOBO/lOKVI. 3aAaHvie CKOpOCTVI pa60Tbl (O OM= 0 
(resistor) 

CKOpOCTb) 

r!l aBHb11'.1 MnY rpai16annapara nopowKosoi1 I AHa!lorosb1i1 
0 ... 10 B 

206 npoBO/lOKVI. 3aAaH1t1e CKOpOCTVI pa60Tbl (O OM = 0 

I (resistor) 
CKOpOCTb) 

207 
AoHHaR npOAYBKa aproHa. Aas11eH1t1e aproHa Ha 

AHa!loroBbli1 4 .. 20MA 
BXOAe. 

208 
AoHHaR npOAYBKa aproHa. Aas!leHvie aproHa Ha 

AHa11orosb11'.1 4 .. 20MA 
BblXOAe NQl. 

AoHHaR npOAYBKa aproHa. Aas!leH1t1e aproHa Ha I 
209 

BblXOAe NQ2 . 
AHa!lOrDBbl i1 4 .. 20MA 

210 
.D.oHHaH npOAYBKa aproHa. ct>aKH14eCKHi:1 paCXOA 

AHa11orosb1 i1 4 .. 20MA 
aproHa B KaHa11e N2l 

211 
AoHHaR npOAYBKa aproHa. <t>aKrnYecKvii1 pacxoA 

AHa11orosb1i1 4 .. 20MA 
aproHa B KaHa11e N22 

Bb1XOAHb1e c1-1rHa11b1 I 
1 

WKact> BBOp,a. BBO,ll,HOi1 aBTOMaT ceKL.J,VIVI 1. I A1t1cKpeTHb11'.1 +24B/0,5A I 
KoMaHp,a: BK1110YV1Tb asroMaT I 

2 
WKact> BBOp,a. 8BO,ll,HOi1 aBTOMaT ceKL.J,ltlVI 1. 

AviCKpeTHbli1 +248/0,5A 
KoMaHp,a: 8b1K1110YV1Tb aBTOMaT 

WKact> BB0,£1,a. 8BO,ll,HOi1 aBTOMaT ceKL.J,VIVI 2. I 
3 

KoMaHp,a: BK!ll04VITb aBTOMaT 
A1t1cKpeTH bt i1 +24B/0,5A I I 

4 
WKact> BB0,£1,a. BBO,ll,HOi1 aBTOMaT ceKL.J,lt1VI 2. 
KoMaHp,a: 8btKlll04VITb aBTOMaT 

I AviCKperHb1i1 +248/0,5A I 

I WKact> BBOAa. Me>1<ceKU,VIOHHb11'.1 aBTOMaT. KoMaHp,a: I I 

5 
BK1110Y1t1Tb asroMaT 

A1t1cKpeTH bl i1 +248/0,SA 
- ~ 

6 
WKa¢ BBOAa. Me>+<ceKU,VIOHHbli1 asroMaT. KoMaHAa: 
8blK!ll04VITb asroMaT 

A1t1cKpeTHb1i1 +248/0,5A 

7 J WKacf> rpai16ann. a!llOM. nposo110KV1. KOHTaKTOp Ha AvicKpeTHb1i1 +248/0,5A 
~--
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BblXOAe Wl. KoMaHAa: BKlll04111Tb I 

I 8 
WKacP rpai:16ann. a1110M. nposo110K1-1. KoHraKrop 

,[l,111CKpeTHbii:1 +24B/0,5A 
npHMoro nyCKa. KoMaHAa: BK11104111Tb 

- I 

9 
B1116parop 6yHKepa NQl. KoHTaKrop. KoMaHAa: 

,ll,lllCKpeTHbl~ 
I 

+24B/0,5A 
BKl1 I04 lllTb. 

10 
B1116parop 6yHKepa NQ2. KoHraKrop. KoMaHAa: 

,ll,lllCKpeTHbl~ +24B/0,5A 
BK/ll04111Tb. 

11 
B1116parop 6yHKepa NQ3. KoHTaKrop. KoMaHAa: 

,[l,111cKpeTHbii:1 +24B/0,5A 
BK/ll04111Tb. 

12 
B1116parop 6yHKepa NQ4. KoHraKrop. KoMaHAa: 

,[l,111CKpeTHbii:1 +24B/0,5A 
BK/ll04111Tb. 

13 
,[l,s111rareflb r111APOCTaHU,111111, OCHOBHO~. KOHTaKTOp. 

,[l,lllCKpeTHbl~ +24B/0,5A 
KoMaHAa: BKlll04111Tb 

14 
,[J,s111rare11b rnApocraHu,111111, pe3epBHb1i:1. KoHTaKrop. 

,[l,lllCKpeTHbl~ +24B/0,5A 
KoMaHAa: BK11104111Tb 

15 
WKacP ynpas11eH111H. /laMna - KHonKa asap111~Horo 

ocraHosa Ha>1<ara 
,[l,111CKpeTHbii:1 +24B/0,5A 

16 
WKacP ynpas11eH111H. 6110K ce11eKrnBHoi:1 3aw,111rb1 Fl. 

,[l,111cKpeTHbii:1 +24B/0,5A 
KoMaHAa - c6poc ow1116K111. 

17 
WKacP ynpas11eH111H. 6110K ce11eKrnBHoi:1 3aw,111rb1 F2. 

,[l,111CKpeTHbii:1 +24B/0,5A 
KoMaHAa - c6poc ow1116K111. 

18 
WKacP ynpas11eH111R. 6110K ce11eKrnBHoi:1 3aw,111rb1 F3. 

,[l,i11CKpeTHbii:1 +24B/0,5A 
KoMaHAa - c6poc ow1116K111. 

19 
Tpai:16annapar a1110M. nposo110K111. KoMaHAa: 

,[l,111CKpeTHbii:1 +24B/0,5A 
0TK110HJ.1Tb WTaHry 

20 
Tpai:16annapar a1110M. nposo110K111. KoMaHAa: 

,[l,111cKpeTHbii:1 +24B/0,5A 
BepHyrb wraHry. 

21 
Tpa~6annapar a1110M. nposo110K111. KoMaHAa: 

,[l,111cKpeTHbii:1 +24B/0,5A 
np111>1<aTb TRHyw,111i:1 p011111K 

22 
Tpai:16annapar a1110M. nposo110K111. KoMaHAa: 

,[l,111cKpeTHbii:1 +24B/0,5A 
np111>1<aTb 1113Mep111Te/lbHbii:1 p011111K 

23 
Tpai:16annapar nopowKosoi.1 nposo110K111. KoMaHAa : 

,[J,111cKpeTHbl~ +24B/0,5A 
I np111>1<aTb /leBbii:1 py4ei:1 
I 

24 
Tpa~6annapar nopowKosoi:1 nposo110K111. KoMaHAa: 

,[l,111CKpeTHblill I +24B/0,5A 
np111>1<aTb npaBbii:1 py4ei:1 

I 

25 
Tpai:16annapar nopowKosoi:1 nposo110K111. KoMaHAa: 

,[l,111CKpeTHbii:1 +24B/0,5A 
BK/ll04111Tb 06AYB ABll1rare11R 

26 
Tpai:16annapar nopowKosoi:1 nposo110K111. KoMaHAa: 

,[l,111cKpeTHbii:1 +24B/0,5A 
np111>1<aTb lle6bii:1 J.13Mep111Te/lbHbii:1 pOllillK I 

I 
27 

Tpai:;i6annapar nopowKosoi:1 nposo110K111. KoMaHAa: 
,[l,i11CKpeTHbii:1 +24B/0,5A 

np111>1<aTb npaBblill 1113Mep1t1Te/lbHbii:1 p011111K 

28 nosopor cPYPMbl. KoMaHAa: nosopor Korn ,[l,1t1CKpeTHbii:1 +24B/0,5A I 

29 nosopor cPYPMbl. KoMaHAa : nosopor or orn ,[l,111CKpeTHbii:1 I ~ 
+24B/0,5A 

l I 
30 Becosoi:1 6yHKep. KoMaHAa: OrKpblTb 3arnop ,[J,111cKpeTHbii:1 +24B/0,5A 

I I 
-j 

31 
WKacP 3PA aproHa. 0CHOBHOi:1 OTCe4HOi:1 K/lanaH. 

,[l,111CKpeTHbii:1 +248/0,SA 
KoMaHAa : 0TKpb1Tb 

-

32 I 
WKa4> 3PA aproHa. Pe3epBHbii:1 OTCe4HOi:1 K/lanaH. I ,[l,i11CKpeTHbii:1 +248/0,SA 

--
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I KoMaHAa: OTKpblTb I I 
I 

33 
WKacp 3PA aproHa. OcHOBHoi'.1 pery11111py10w,111i'.1 

I 
A111cKpeTHb1i::i +246/0,SA 

KllanaH. KoMaHp,a: OrnpblTb 
-,____ 

WKacp 3PA aproHa. OcHOBHoi::i pery11111py10w,111i'.1 
+248/0,SA 34 A111cKpeTHb1i'.1 

KnanaH. KoMaHp,a: 3aKpb1Tb -

35 
WKacp 3PA aproHa. Pe3epBHbli::i pery11111py10w,11111! 

A111cKpeTHb1i::i +248/01SA 
KnanaH. KoMaHAa: OTKpblTb 

36 
WKacp 3PA aproHa. Pe3epBHb1ili pery11111py10w,11111! 

A111cKpeTHb1ili +248/0,SA 
KnanaH. KoMaHp,a: 3aKpb1Tb 

37 
MnY Tpaili6annapaTa a1110M1t1H111esoili nposo110K111. 

A111cKpernb1i::i +248/0,SA 
naMna - KHOnKa asap11111!Horo OCTaHOBa Ha>t<aTa 

38 
MnY Tpaili6annapaTa a1110M1t1H111esoi'.1 nposo110K111. 

A111cKpeTHb1i::i +248/0,SA 
naMna - npRMOili nyCK 

39 
MnY Tpai'.16annapaTa a1110M111H111esoili nposo110K111. 

A111cKpeTHb1i'.1 +248/0,SA 
naMna - nycK OT nY 

40 
MnY Tpai'.16annapaTa a1110M1t1H111esoi:1 nposo110K111. 

A111cKpernb1i'.1 +248/0,SA 
naMna - Asap1•1R. 

41 
MnY Tpai'.16annapaTa a1110M1t1H111esoili nposo110K111. 

A111cKpeTHb1i'.1 +24B/O,SA 
naMna - Tpaili6annapaT BK/llOl.feH 

42 
MnY Tpaili6annapaTa a1110M1t1H111esoili nposo110K111. 

A111CKpernb1ili +248/0,SA 
naMna - Tpaili6annapaT roTOB K pa6oTe. 

I 
43 

MnY Tpai:16annapaTa a1110M1t1H111esoi:1 nposo110K111. 
A111cKpernb1i'.1 +248/0,SA 

naMna - WTaHra B pa6o4eM no11o>t<eH1t1!11. 

44 
MnY Tpaili6annapaTa a1110M1t1H111esoi'.1 nposo110K111. 

A111cKpeTHb1i'.1 +248/0,5A 
naMna - TRHYW,111111 pOlllllK np111>+<aT 

45 
MnY Tpai'.16annapaTa a1110M1t1H111esoi'.1 nposo110K111. 

A111cKpernb1i'.1 +248/0,5A 
naMna - V13Mep111TellbHbli'.1 p011V1K np1t1>t<aT 

46 
MnY Tpai'.16annapaTa nopowKosoi::i nposo110K111 . 

A111cKpernb1i::i +248/0,5A 
naMna - KHonKa asapV1i'.1Horo OCTaHOBa Ha>+<aTa 

47 
MnY Tpaili6annapaTa nopowKosoili nposo110K111. 

,[lV1CKpeTHblili +248/0,SA 
JlaMna - roTOBHOCTb Tpa~6annapaTa ' 

48 
MnY Tpaili6annapaTa nopowKosoili nposo110K111. 

,[lV1CKpeTHblili l +248/0,SA 
naMna - AsapV1R. 

49 
MnY Tpai116annapaTa nopowKosoi'.1 nposo110K111. 

I A111cKpernb1i::i I +248/0,SA 
naMna - Tpaili6annapaT BK/llOl.feH 

1 -

so MnY Tpai'.16annapaTa nopowKosoili nposo110K111. I A111cKpernb1ili +248/0,5A 
1 naMna - nesb1i1 rnHyw,111i'.1 po11111K np111>+<aT. 

51 
I MnY Tpaili6annapaTa nopowKosoili nposo110K111. I ,[llllCKpeTHbli'.1 +248/0,SA 

naMna - npaBbli'.1 rnHyw,11111! p011V1K npV1>t<aT 
' 

r11aBHbli'.1 MnY Tpaili6annapaTa nopOWKOBOili l 
52 npOBO/lOKV1. naMna - KHonKa asap111i1Horo OCTaHOBa ,[lV1CKpeTHblili I +248/0,5A 

Ha>+<aTa 
I ----

r11aBHbli1 MnY Tpai16annapaTa nopOWKOBOi1 I ,[lV1CKpeTHblili +248/0,5A 53 
npOBO/lOKV1. naMna - roTOBHOCTb I ---

I r11aBHbli'.1 MnY Tpaili6annapaTa nopOWKOBOili 
A111cKpern bl i1 

! 
+248/0,5A 54 I npOBO/lOKV1. naMna - AsapV1R. --

l r11aBHbli'.1 MnY Tpai16annapaTa nopOWKOBOi'.1 
A111cKpeTHb1i1 +248/0,SA J 55 

nposo110K~aMna - Tpai16annapaT BK/llOl.feH. I 
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243.007.037.B 

'r11aBHb1i:1 MnY rpai:16annapara nopowKosoi:1 

npOBO/lOKvl. flaMna - fleBbli:1 TRHYu.\Vli:1 p011VIK 
I np111>1<aT. 

/ r11aBHbli:1 MnY rpai:16annapara nopowKosoi:1 

npOBO/lOKVI. flaMna - npaBbli:1 nlHYW,Li1i:1 pOllVIK 

+~P•~ar 
rnY. JlaMna - KHonKa asapvii:1Horo ocraHosa Ha>1<ara 

rnY. JlaMna - 3e/leHblH CVlrHa/l KO/lOHHbl 

rnY. flaMna - >Ke/lTblH CVlrHa/l KO/lOHHbl 

rnY. flaMna - KpaCHbli:1 CVlrHall KO/lOHHbl 

rnY. flaMna - 3ByKOBOi:1 CVlrHall KO/lOHHbl 

rnY. nepeMeW,eHVle cPYPMbl. flaMna - ¢ypMa B 
HLil>KHeM no110>1<eH111111 

rnY. nepeMeW,eHVle cPYPMbl. flaMna - ¢ypMa B 
sepxHeM no110>1<eH111111 

rnY. nosopor cPYPMbl. flaMna - ,ll,as11eH111e 
rV1ApaB/1Li1KLi1 B HOpMe 

rnY. nosopor cPYPMbl. flaMna - 8Klll04eH OCHOBHOH 

HaCOCfVIAPOCTaH4L11V1 

rnY. nosopor cPYPMbl. JlaMna - 8K/ll04eH 
BcnOMOraTe/lbHbli'.1 Hacoc rVIAPOCTaH4VIV1 

rnY. Tpai:16annapar a/llOMVIH"1eBOH npOBO/lOKLil . 
flaMna - npRMOi:1 nycK 

rnY. Tpai:16annapar alllOMVIHVleBOH npOBO/lOK"1. 

JlaMna - nycK OT n4 

rnY. Tpailt6annapar alllOM"1HVleBoi:1 npOBO/lOKVI. 
flaMna - Tpai:16annapar BK/llOYeH. 

rnY. Tpai:16annapar alllOM"1HVleBoi:1 npoBO/lOKLil. 
flaMna - WraHra B pa6oYeM no110>1<eHV1V1. 
rnY. Tpai:16annapaT afllOMIAHIAeBoi'.1 npOBO/lOKIA. 
flaMna - TRHYu.\Vli'.1 po111-1K np111>1<ar 

rnY. Tpai:16annapar a1110MV1H1-1esoi:1 nposo110K111. 

flaMna - V13Mep111re11bHb11'1 po111-1K np1-1>1<aT 

rnY. MexaHLi13M nepeABVl>KeHLilR /lOTKa. flaMna -
~ Ha3a c a6ora11 KoH4eso1-1 Bb11<1110Yare11b A p 

rnY. MexaHVl3M nepeABVl>KeHVIR /lOTKa. flaMna -

I KoH4esoi:1 BblK/110Yare11b snepeA cpa6ora11 

rnY. MexaHVl3M nepeAB1t1>KeHL11R /lOTKa. flaMna -
KoH4esoi:1 BblK/110Yare11b orpa>KAeHVIR cpa6ora11 

rnY. MexaH"13M nepeABVl>KeHVIR /lOTKa. flaMna -

,ll,BVl>KeHVle Ha3aA BK/ll04eHO 
'------+-'-~ 

rnY. MexaHVl3M nepeAB"1>KeHVIR /lOTKa. flaMna -

I 
,ll,VICKpeTHbli'.1 

,ll,VICKpeTHbli:1 

I ,l],VICKpeTHblH 

,ll,LilCKpeTHblH 

,ll,111cKpeTHblH 

I ,ll,111cKpeTHblH 

I ,ll,111cKpern bl i:1 

I 
,ll,VICKpeTHblH 

,ll,111cKpeTHbli'1 

,ll,LilCKpeTHblH 

,ll,VICKpeTHbli:1 

I 
,ll,VICKpeTHblH 

I ,l],111CKpeTHbli:1 

,ll,VICKpeTHblH 

I ,ll,VICKpeTHbli:1 

I ,ll,VICKpeTHbli'.1 

I ,ll,L11CKpeTHbli:1 

,l],Li1CKpeTHbli:1 

,ll,VICKpeTH bl H 

,l],"1CKpeTHblH 

,l],V1CKpeTHbli:1 

,ll,VICKpeTHbli:1 

78 ,ll,VICKpeTHbli:1 
, ,l],s111>1<eH111e snepeA BK/ll04.:...:e:..:.H.:...:o:__ ____________ _ 

,ll,VICKpeTHbli:1 
rnY. Tpai:16annapar nopowKosoi:1 nposo110KV1. 
flaMna - Tpai:16annapar BK/llOYeH. 

-'-----------~ 

79 

,l],1t1CKpeTHbli:1 
rnY. Tpai:16annapar nopowKosoi:1 nposo110KV1. 

flaMna - Jlesb1i:1 TRHYU-11t1i:1 po111t1K np111>1<ar. L 8o 

I 

I 
+248/0,5A 

' 

+248/0,5A 

+248/0,5A 

+248/0,5A 

+248/0,5A 

+248/0,5A 

+248/0,5A 

+248/0,5A 

+248/0,5A 

+248/0,5A 

+248/0,5A 

+248/0,5A 

+248/0,SA 

+248/0,5A 

+248/0,SA 

+248/0,5A 

+248/0,SA 

+248/0,SA 

+248/0,5A 

+248/0,5A 

+248/0,5A 

+248/0,SA 

+248/0,5A 

+248/0,SA 

+248/0,SA 
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81 
I rnY. Tpai:16annapaT nopOWKOBOH npOBO/lOKVI. 

naMna - npaBblH TflHYW,Vlill p011V1K npVl>KaT 
,lJ,VICKpeTHblill 

I 
+24B/0,5A 

82 
I rnY. BV16ponV1TaTe/lb 6yHKepa 1. naMna -

BV16ponV1TaTe11b Kflt04eH 
,lJ,VICKpeTHblill +24B/0,5A 

rnY. BV16ponV1TaTeflb 6yHKepa 2. naMna -
,lJ,VICKpeTHblH 

I 
+24B/0,5A 83 

BV16ponV1TaTe11b KlltOlleH 

84 
rnY. BV16ponV1TaTellb 6yHKepa 3. naMna -

,lJ,V1CKpeTHbli:1 +24B/0,5A 
BV16pomnaTe11b KfltOlleH 

85 
rnY. BV16ponV1TaTe/lb 6yHKepa 4. naMna -

,lJ,VICKpeTHblH +24B/0,5A 
BV16pom1TaTe11b Kllt04eH 

86 
rnY. 3aTBop secosoro 6yHKepa. naMna - 3aTBop 

OTKpblT 
,lJ,VICKpeTHblill +24B/0,5A 

87 
rnY. 3aTBop BeCOBOro 6yHKepa. naMna - 3aTBOp 
3aKpb1T 

,l],111CKpeTHblill +24B/0,5A 

88 
rnY. Bb16paHHblH OTCe4HOH KllanaH aproHa. naMna -

,lJ,VICKpeTHblH +24B/0,5A 
KnanaH OTKpblT 

89 
rnY. Bb16paHHblill OTCe4HOH K/lanaH aproHa. naMna -

,LJ,111cKpeTHblH +24B/0,5A 
K11anaH 3aKpb1T 

90 
,lJ,oHHaR npOAYBKa aproHa. r11aBHb1ill N2l K11anaH 

,LJ,111cKpeTHblH +24B/0,5A 
noAa4V1 aproHa. KoMaHAa: 0TKpb1Tb 

91 
,l],oHHaR npOAYBKa aproHa. Eiai:1nac N2l KnanaH 

I 
,lJ,VICKpeTHblH +24B/0,5A 

noAa4V1 aproHa. KoMaHAa: 0TKpb1Tb 

92 
,l],oHHaR npOAYBKa aproHa. r11aBHb1ill N22 KnanaH 

,lJ,VICKpeTHblH +24B/0,5A 
nOAa4111 aproHa. KoMaHAa: 0TKpb1Tb 

,l],oHHaR npOAYBKa aproHa. 6ai:1nac N22 KnanaH I 
+24B/0,5A 93 

noAa4111 aproHa. KoMaHAa: 0TKpb1Tb 
,lJ,VICKpeTHblill 

94 
,lJ,OHHaR npOAYBKa aproHa. nepeMeWV1BaHV1e 
BK/ll04eHO 

,lJ,VICKpeTHblill +24B/0,5A 

95 
,lJ,OHHaR npOAYBKa aproHa. nepeMeWV!BaHV!e 
OTK/ll04eHO 

,l],111CKpeTHblH +24B/0,5A 

- 96 
,lJ,OHHaR npOAYBKa aproHa. 3aAaHV1e paCXOAa aproHa 

AHa11orosb1"1 I 4 .. 20MA 
B KaHa11e NQl 

97 
I ,l],oHHaR npOAYBKa aproHa . 3aAaHV1e pacxoAa aproHa 

B KaHalle N22 
AHa11orosb1ill 4 .. 20MA 

MnY Tpai116annapaTa a11t0MV1HV1esoill 

98 npOBOJlOKVI. V1HAV1KaU,V1R MeTpa>Ka npOBO/lOKVI (4MA AHa11orosb1ill 4 .. 20MA 

- 0, 20MA - TapV!pyeTCR npV1 Ha/laAKe) 

r11aBHb1ill MnY Tpai:16annapaTa nopowKosoi:1 I 
99 

npoBO/lOKll1. V1HAV1KaU,111R MeTpa>Ka npoBO/lOKVI 
AHa11orOBblill 4 .. 20MA 

I 11esoro py4bR (4MA - 0, 20MA - TapV1pyeTcR npV1 

I HanaAKe) 

I r11aBHblill MnY Tpai:16annapaTa nopOWKOBOH I 
100 

npOBO/lOKVI. V1HAV1KaU,V1R MeTpa>Ka npOBO/lOKVI 
AHa11orosb1ill 4 .. 20MA 

npasoro PV4bR (4MA - 0, 20MA - TapV!pyeTCR 

npV1 HanaAKe) I 
I -

V1HAV1KaU,V1R CTeneHVI OTKpblTVIR pa6o4ero 
101 perym-1pOB04HOro KllanaHa npOAYBKl!1 aproHa Ha rnY AHa11oroBb1il1 4 .. 20MA 

(4MA - 0%, 20MA-100%) I 
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