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1. OBIIME CBEAEHUSA
JlaHHOE PYKOBOJICTBO 1O ()yHKIIMOHATFHON 06€30MacHOCTH Pa3paboTaHO B COOTBETCTBUU C
I'OCT P M3K 61508-2-2012.

2. COEPA JEUCTBUS

2.1 UICIIOJIHEHUE YCTPOVMCTBA
JlanHOE PYKOBOJACTBO 1O (PYHKITMOHATHHOM OE30MaCHOCTH, JEHCTBYET IS M3BEIIaTesei
nokapHbiX mamenn UIIT1329-7-1 «Cnextpon» cepust 400:
- Cnexktpon-401,
- Cnektpon-401-M;
- Criektpon-401-EXIi/Exm;
- Criektpon-401.01-EXIi/Exm;
- Criektpon-401-EXi-M;
- Cnektpon-401-Exm-M;
- Criexktpon-401.01-EXxi-M;
- Cnexktpon-401.01-Exm-M.
W3Bemarenu miaMeHu B3PBIBO3ANIUIICHHOTO UCTIOTHEHHUS 0003HAYAIOTCS MapKHUPOBKOM
Ex B HaumenoBanuu (PB Ex mb | Mb X/1Ex mb 1IC T6 Gb X/Ex mb I11IC T85°C Db X moxer
IPUMEHSATHCS BO B3PBIBOOIIACHBIX 30HAX KIACCOB, «1» 1 «2» 3akprIThIX 00bekTOB; PO Ex ia I Ma
X/0Ex ia IIC T6 Ga X/Ex ia IIIC T85°C Da X M0OeT NMPUMEHSATHCS BO B3PHIBOOMACHBIX 30HAX
K1accoB,«0», «1» 1 «2» 3aKPBITIX 00BEKTOR)
Cxema ycI0oBHOTO 0003HAUYCHHUS U3BEIIATENICH IIJITAMCHH MIPUBEIACHA HUXKE!
CneKTpoH-S-X-Y

S — undposoe 0603HavYeHNe BUAA U3OENUA:

e «401», «401.01» — n3BewaTeNb NoxKapHbI NameHun YO-gmanasoHa (UMM)
X — pacwundpoBKa BMAA B3PbIBO3ALUTDI:

o «Exin—unckpobesonacHasa uenb;

e «Exm» —repmetnsauma KOMNayHAOM;

e 6e3 uHaeKca — NPOMbILLIEHHOE UCMONIHEHNE.
Y — matepuan kopnyca:

e «M» — OUMHKOBAHHAsA HU3KOYINepPoANCTan CTanb;
e 6e3 uHgekca — ABS-nniacTumk.

[Mpumep MapKUpOBKM M3BELIATENS TNIAMEHU MokapHOro - CrnekrpoH-401-Exi-M

2.2 OBJIACTb IPUMEHEHMUSA

W3Bemarens mnpeacTaBiseT Cco0OM aBTOMATHUYECKOE OMNTO3IEKTPOHHOE YCTPOMCTBO,
KOTOpOE TMpeaHa3HAuYeHO Ui OOHApy:KeHUS BO3ropaHuii 1o yiasTpaduonacroBomy (YD)
U3ITyYEHUIO MJIaMeHH, POpPMHUPOBAHUS U NIEpeaul CUTHAJIA B alapaTypy TEXHHUUYECKUX CPEICTB
OTIOBEUICHMUSI, T0KAPHOM CUTHATIU3ALINH.

[IpuHtun paboThl OCHOBAaH Ha BO3ACHCTBMM H3Iy4YeHUH IIaMeHn Ha Y@ pardmk
u3Bemiarens. Jlamee curHanm mpeobOpaszyercs B IJIEKTpUYECKUU UMIynbe. [locie o0paboTku
CUTHAJIA TI0 CTIEIUATBLHOMY alnropuTmy, pazpadorannomy B « HITIO Criektpon», 1i1s o0ecredeHus
MaKCHMaJbHOW YYBCTBUTEIHHOCTH HU3BELIATENd K H3JIYYCHUIO IJIAMEHH MPU MaKCUMAaIbHOM
MOTABJICHHUH JIOKHBIX TToMeX hopmupyercs curnai «[TOXKAPy.



[Intanue M3Bewmarens ¢ NOAKIOYEHHBIM PEJIE TOJKHO OCYIIECTBIATHCS OT UCTOYHHUKA TUTAHUS
¢ HampsbkeHueM oT 9 no 28 B u TokoM Harpy3ku He MeHee 25*N MA, rne N-KOJIHMYecTBO
U3BELIATEIICH.

Wznenue MOXET NPUMEHSTHCS B CBSI3aHHBIX C 0€30MMaCHOCTHIO CHCTEMaX, B COOTBETCTBUU C

I'OCT P M3K 61508.

3. MIPOEKTUPOBAHUE
3.1 ®YHKIUA BE3OITACHOCTHU U BE3OITACHOE COCTOSAHUE
Oynkuueil 0e30macHOCTH, SBISIETCS KOPPEKTHOE M CBOEBPEMEHHOE OCYILECTBIICHHUE
nepeaur CUrHaiza O BOSHUKHOBEHHH MOXKapa B anmnapaTypy TEXHUUECKHX CPE/ICTB OMOBEIICHHUS,
MOXApPHON CUTHAU3AIUH.
W3Bemnarenu noxapHsle MJIaMEHU UMEIOT JIBA BUJA MMOJKIFOUEHHUS:
[To nByXIIpOBOAHOM JIMHUMU.
[Tpu moakstoYeHUH U3BEIIaTeNsl B ABYXIIPOBOAHYIO JIMHUIO Hulel(a curHalu3aluu COCTOSHUE
«ITOXAP» xapakTepu3yercsi U”3MEHEHHEM TOKa MOTpeOIeHUsT u3Bemaress. Tok moTpedaeHus
m3Bemaresnsa B pexxume «IIOXKAP» MoxeT mpuHUMAaTh pa3iuyHbIE 3HAYEHUSI B 3aBUCUMOCTH OT
HOMMHAJIAa yCTaHOBOYHOTrO pe3ucropa Ryct. Ceeroaunon B pexxume «II0XKAP» roput noctosiHHO.
Pexum «HEVMCITPABHOCTD» Bbigaércst mocpeacTBoM pa3Mblkanus nuieiida Ha Bpems 0,5 cek.
Y COOTBETCTBYIOILIECH MHAUKALMEN CBETOANOIA U3BEIIATENS.

OyHKIUS KOHTPOJS PabOTOCIOCOOHOCTH, MOXET OBITh OTKIIOYEHA ToJib3oBaTeneM. [lpu
BKJIIOUEHHOW (YHKIIMM KOHTPOJII pabOTOCIIOCOOHOCTH, BCIBIIMIKH, HHIWLIUPYIOLIUE DPEKUM
«IEXXYPHDI» omvHAapHbIE, TIPH OTKIIOYEHHOH (YHKIHH KOHTPOIS PaGOTOCIOCOOHOCTH —
JIBOMHBIC.

[To 4eThIpEXNPOBOTHON JTUHHH.

B cnyuae eciin koHTpOsb tuHUM L1IC ocyiecTBaseTcs OTAEAbHO OT JIMHUM TATAHUS U3BELIaTeNs,
IpU OTCYTCTBHH RycT., OyJeT akTHBHPOBAHO pelie, BXOJSIEe B COCTAB M3BEIATeNsl, UMEIOIIee
NepeKuIHON «cyxoi» KOHTakT. Pexum «IIOXAP» Oyner mepenaH M3MEHEHHEM COCTOSHUS
«cyxux» KOHTakToB pene. Ceeroanon B pexume «I[TOXXAP» roput nocrosHHo. IIpu oTrcyrcTBun
curnana «IIOXKAP» nanHoe pene HaxomuTcss B 00eCTOYEHHOM cocTostHMM. Kaxmoe u3 pere
CTaHIAPTHOW MOJENIHM H3Bemaress paccuutaHo Ha Tok g0 100 MA u nHampsbkenwe 30 B
MOCTOSIHHOTO TOKA MPU PE3UCTUBHOMN Harpyske. Pene moxkapa mMeeT HOpMaJIbHO pa3OMKHYTBIM U
HOpMaJIbHO 3aMKHYTBIM KOHTakThl. Pexxum «HEWCIIPABHOCTD» B manHOM ciydae Oyner
nepenaH  u3MeHeHueMm  coctosiHus  kKoHtaktoB — onropene  «HEMCIIPABHOCTb». B
«JEXYPHOM)» pexume, npu OTCYTCTBUM HEUCHPABHOCTH, 3TO pENE HAXOAUTCS IOJ
HANpPsDKEHUEM M UMEET 3aMKHYThIE KOHTAKThI.

OyHKIUS KOHTPOJS PabOTOCIOCOOHOCTH, MOXET OBITh OTKIIOYEHA ToJib3oBaTeneM. [lpu
BKJIIOUEHHOW (YHKLIMU KOHTPOJISI PabOTOCHOCOOHOCTH BCIBIIMIKH, WHIAUIMPYIONIME PEXKUM
«IEXXYPHDII», omxuHAapHbIE, P OTKIIOYEHHON (YHKIMH KOHTPOIS paGOTOCIIOCOGHOCTH —
JIBOMHBIE.



3.2 HEOBXO/UMBIE YCJOBUS JJIsI MPABUJIBHOM DKCILTYATAIIUA

JIOJDKHBI BBIAEPKUBATLCA T'PAHULBI YCIOBUM IIPUMEHEHUS, YKa3aHHBIE B PYKOBOJACTBE II0

OKCILTyaTauH.

Cnernudukauy COMIACHO JaHHBIM PYKOBOJICTBA IO JKCIUTyaTallid, OCOOCHHO TOKOBAas

Harpyska BBIXO,Z[HOI\/'I LCIH, JOJIZKHBI BBIACPIKUBATLCS B YKA3HBIX IMPCACIIAX.

JloKHBI OBITH IPUHATHI BO BHUMaHUE YKa3aHUs B riase 4.2

Bce cocraBHbIC "yacTu HSMGPHTGHBHOﬁ LCMHU JOJIKHBI COOTBCTCTBOBATH MPECAYCMOTPCHHOMY

YPOBHIO TTOJIHOTHI Oe3omacHocTy ""Safety Integrity Level (SIL)".

4. TIOKA3ATEJIA ®YHKIIMOHAJBHOM BE30IACHOCTH
4.1 ITIOKA3ATEJIA B COOTBETCTBHUUM C I'OCT P M3K 61508

Tabmuma 3
Ioka3areanb 3HaveHue
VYpoBeHb MOJIHOTHI O€30MaCHOCTH
(Safety Integrity Level) VIIB 2 (SIL 2)
Y CcTOWUHUBOCTH K OTKa3aM anmapaTHbIX HET =0
CPEICTB
Tun ycrpoiictea B
Pexxum paboThl C HHM3KOW/BBICOKOW YaCTOTOM 3apOCOB
SFF, % 93,1
Adu 64 FIT
Add 762 FIT
Asd OFIT
Asu 110 FIT
PFDavg 5,67-10* (Tproof = 1 rox)
PFH 6,4-108

4.2 JOHNOJHUTEJBHBIE CBEAEHUSA
YacToThl 0TKa30B yCTporcTBa onpenessitoTcs nocpeactsom FMEDA ananuza o ¢ TOCT

P MOK 61508.

B ocHOBe pacueToB JiexaT 4aCTOThl OTKa30B KOHCTPYKTUBHBIX 251eMeHTOB 110 SN 29500.
Crnenyrolue MCXOIHBIE MPEANOCHUIKA OBUIH CAENaHbl MPH aHAIHM3e BHIOB, YQ(eKToB U

JUAarHOCTHKU OTKA30B M3BEUIATENICH IJIAMEHHU

e VIHTEHCHBHOCTh OTKA30B SBJSETCS IOCTOSHHOM BEITWYMHOM, MEXaHU3Mbl €CTECTBEHHOI'O
M3HOCa He yUuThIBatoTcs. PactipocTpaHeHne 0TKa30B HE pacCMaTpUBAETCA.

e 3HOC MEXaHWYECKHUX YACTEH HE YUUTHIBAETCSI.

e OTKa3bl, BO3HUKAIOLIUE B MPoOIIecCe 3aJaHusl MapaMeTPOB HE pacCMaTpPUBAIOTCSL.

e Orka3oM wu3BeIIATENsl IUIAMEHH, CYUTAETCS HEBO3MOXXHOCThH BBIMOJHEHUSI 3asBICHHBIX
GyHKIHA.

e Cpennee Bpems pemonta MTTR UIIIT cocTaBnseT 8 yacos.

e VHTEHCHUBHOCTH OTKa30B BHEIIHETO UCTOYHUKA MUTAHUS HE YUUTHIBAIACH.

o [lpuBeneHHbIE MHTEHCUBHOCTH OTKAa30B COOTBETCTBYIOT TUITUYHBIM YCIIOBUSIM SKCILTyaTalluu
Ha IPOMBIIUIEHHBIX NPEANPUATUSAX, OMcaHHBIM B cTannapre MOK 60654-1, kinacc C, npu
cpenHel Temmeparype 3a JUMTeNIbHBIA mepuon BpemeHu 40°C. B ciayuae Oosee BBICOKOM
cpenueit temmeparypsl 60°C MHTEHCHMBHOCTHM OTKa30B JOJDKHBI OBITh YMHOXKEHBI Ha
MOMPABOYHbIN  KOdPuIHeHT 2.5, TOMyYeHHBI Ha OCHOBE CTaTHCTUKH. [lomoOHBII
KO3 PHUILIMEHT T0JKEH HCIIOB30BAThCS, €CIIM UMEIOT MECTO YaCThIe U3MEHEHUS TeMIIEPATyPHI.



[IpuBenennbie Boimie 3HaueHus 11 PFDave Obumm paccumtansl st apXuTeKTypsl lool
CIIETYIOIIMM 00pazoM:

- B-lgy Tproof (1=B)lgy LT

PFDan = f + IddMTTR +

rze: B — 3¢ dekTuBHOCTD TEcTa MO BBIBICHUIO OMACHBIX 0TKa30B (puHATO 0,9)
Adu - UHTEHCUBHOCTh HEOOHAPYKEHHBIX OMACHBIX OTKA30B
Tproof - Bpemst Mex 1y IPOBEICHUEM MTPOBEPOUHBIX THATHOCTHYCCKUX TECTOB
Add - ”HTEHCUBHOCTH OOHAPY>KECHHBIX OITACHBIX OTKA30B
MTTR — cpennee Bpems peMoHTa (8 9acoB)
LT — cpenuuii cpok cimy>k0b1 u3aenus (8 jer)

5. 3AIIYCK B OKCILTYATALIUIO

5.1 OBLIEE
TpeOyercss BBIMOTHATH COAEPIKAIIUECS B PYKOBOJACTBE IO OJKCIUTyaTallMd Ha
coorBercTBytomuii UIIII, pekomenaauuu no MOHTaXy U MOJKIOYEHHUIO U3BEILATENS IUNIAMEHU.
CBeneHus 1o MpoBepKe padbOTOCTIOCOOHOCTH U HACTPOIKE UyBCTBUTEILHOCTH H3BEIIaTeNeiH
MJIaMEHU PUBEJEHBI B pa3jielie 2 pyKOBOACTBA MO IKCIUTyaTallUu.
CxeMbl TOAKITIOYEHUSI TPUBEACHBI OTACNIBHO, B Kaxk oM PO na UIIIL.

6. JUATHOCTHUKA U OBCJIYKUBAHUE
6.1 KOHTPOJIb TIAPAMETPOB HA OFBEKTE

Bo BpeMsi KOHTpPOJIA mapaMeTpPoB GYHKIHS 0€30MACHOCTH J0/KHA PAaCCMATPUBATHCS
KaK HeHaJae:KHad!

IIpu He0OX0AMMOCTH, TOIKHBI MPEANPUHUMATHCS IPyrue Mepbl ISl NOAIePKAHUS
(pynkumnu 6esonacHoctu.

6.2 PEMOHT
[Ipu oOHapyx)eHUU OMMOOK W3BEIIaTeNIb IJIAMEHHU JTOJDKEH OBITh BBIBEICH M3 palbOTHI, a
0e30IacHOe COCTOSTHHE MPOoIiecca TOJDKHO TOICPKUBATHCS JPYTUMHU MEPaMHU.
O mosiBJICHUHM ONAacCHON HEOOHAPYKEHHOW OIMMOKH CIEAYET COOOIIUTh MPOU3BOIUTENIO (C
MIPUIIOKEHUEM OTTMCAHUS OIIIMOKH ).
[Tpu BBIXO/IE U3 CTPOS M3BEIIATENS TUIAMEHU ISl €0 PEMOHTa HEOOXOMMO 00paTUTHCS K
IPOM3BOTUTEITIO.

7. KOHTPOJIBHAS ITPOBEPKA
Jnst  oOHapy’>KeHHUST BO3MOXKHBIX OIACHBIX HEOOHAPYXEHHBIX OIMMOOK, (YHKIIHSI
0€30MaCHOCTH  JIOJDKHA TPOBEPSATHCS UYepe3 COOTBETCTBYIOLIME IPOMEXYTKH BpPEMEHHU
MOCPECTBOM KOHTPOJBHOM IMpoBepku. BriOOp BUAa NpOBEpKH SBISIETCS OTBETCTBEHHOCTHIO
JMIA, SKCIUTYyaTHPYIOWIET0 yCTPOMCTBO. BpemeHHble MHTEpBalbl MEXAY IPOBEPKAMHU
BBIOMPAIOTCS, PYKOBOJCTBYSCh TpeOyeMoii cpeiHeil BEpOSTHOCTHIO OMACHBIX OIIMOOK I10 3a1pocy
PFDave (cMm. 1. " 4. Tloka3zarenu (pyHKIIMOHAIBHOM Oe30macHOCTH ).
Jis TOKYMEHTHPOBAaHUSI 3TOH IMPOBEPKH MOXKET HCIIOJIb30BaThCcsl (opMa IMPOTOKOJA
pOBEpKH, ToKa3aHHas B [Ipunoxkennn A.



Ecnu o1Ha 13 TpoBepoOK MPOTEKaeT OTPHUIIATEIHHO, TO BCS U3MEPHUTENIbHAS CHCTEMA JIOJDKHA
OBITh BBIBEJEHA W3 Pa0OTH, a 0E30MacHOE COCTOSIHHE TpOoIlecca JOJDKHO MOMAIEPKUBATHCS
JIPYTHMH MEPaMH.

Buumanue!

Bo Bpems (QyHKHMOHAJBLHOTO TecTa  (GyHKUMS  0e30MACHOCTH  JOJIKHA
paccMaTpuBaThesl Kak HeGe3omacHas. ClieqyeT YyYMTBHIBATh, YTO (PYHKIMOHAIBHBI TeCT
OKa3bIBaeT BJIMSIHHE HA MOJAKIIOYEeHHbIE YCTPOIHCTBA.

IIpu He0OX0AUMOCTH, TOKHbI MPEINPUHUMATHCH JAPyrue Mepbl JJIs MOAAepKAHUS
¢pynkunn 6esonacHoctu.

IMocie 3aBepuieHuss (GYHKIUOHATBHOTO TeCTa [O0JKHO OBbITh BOCCTAHOBJIEHO
COCTOsIHHE, onpe/iesieHHOe 1Jis1 PYyHKIUU 0€30NMACHOCTH.

[Topsimok mpoBepkHu pabOTOCIIOCOOHOCTH M3BEIIATENS TPOBOIUTCS B COOTBETCTBUH C
paznenom 2.2.2 CIIEK.425243.401 PO «PykoBOACTBO MO 3KCILTyaTallUK».

OxuaemMple pe3ysibTaThbl:

UIIIT nepexoauT B peKUMBI B COOTBETCTBUH € pazaenom 2.2.2 CIIEK.425243.401 PO
«PyKOBOACTBO IO AKCILTyaTalI.

OxBar npoBepku
Ocraromecs ormacHble HeOOHapyKeHHbIe omuOKK coctaBistioT 2-5 FIT (B =92 - 97 %)



IMPHUJIO’)KEHUE A
IIpoTokoi mpoBepku

HNaentudukanusa

dupwma/llposepsroriee IUII0

Tun ycrporicta/Kon 3akaza

CepuitHbIIi HOMEp YCTPOMCTBA

JlaTa HayagbHOM YCTAHOBKH

Jlata nocieqHen IpoBEpKU
DyHKIIUKA 0€301TaCHOCTH

OcHoBaHne/00beM NPOBEPKH

Hauanenas ycranoska UIIIT

KonTpons napamerpos UIIIT

KonTtposnbHast mpoBepka paboTOCIIOCOOHOCTH

Pe3ysabTaTr npoBepku

OxunaeMoe U3MEPEHHOE JIeHCTBUTEIIbHOE 3HAUCHUE Pesynbrar mposepku
3HAYEHHUE

| Jara: \ [Toanuce:




IMPHUJIO’)KEHUE B

OITPEAEJIEHU A
dyuknuoHaabHasa 0Oe3omacHocrh (Functional Safety) — wacte oOmiei cucTembl
0e30macHOCTH, OOYCIIOBIIGHHAss NPHUMEHEHHUEM YIIPaBIsEMOTO OOOpYJAOBaHUS W CHCTEMBI
yIpaBJICHUS u 3aBHCAIIASA 0T [IPaBUJILHOCTU (YHKIMOHUPOBAHUS

ANEKTPUUECKUX/ITCKTPOHHBIX/IPOTPAMMHUPYEMBIX ~ JJIEKTPOHHBIX ~ CHCTEM, CBS3aHHBIX C
0€30I1aCHOCTbIO, U IPYTHX CPEICTB MO CHIKEHHIO PHCKA.

OTKa300€30MaCHOCTb — CBOMCTBA H3/ICJIHsI, ODUCHTUPOBAHHBIC HA COXPaHEHHE OE30MTaCHOCTH
B ClTyyae OTKa3a.

JABO (SFF — safety fail fraction) — Jons besomacubix Otka3oB. CBOWCTBO 3IIEMEHTA,
CBSI3aHHOTO C OE30MAaCHOCTBHIO, OTIPEIEISIEMOE OTHOILIEHHEM CYMMBI CPEIHUX YacTOT 0€30IacHbIX
OTKa30B M OMACHBIX 00OHAPYKEHHBIX OTKAa30B K CyMME CPEJIHUX 4acTOT OE30MacHBIX M OMACHBIX
OTKAa30B.

AdU — MHTEHCUBHOCTh HEOOHAPYKEHHBIX OMACHBIX OTKA30B.

Add — HTHTEHCHUBHOCTH OOHAPY>KEHHBIX OMACHBIX OTKa30B.

OAC (HFT - hardware fault tolerance) — OtkazoycroitunBocts Anmaparabix CpeacTs.

OAC = X o3Havaer, 4yT0o X+ sBiIsieTcs MUHHMMAaJIbHBIM YHMCIOM OTKa30B, KOTOPbIE MOTYT
MIPUBECTH K MOTepe PyHKIIUNA OE30MIaCHOCTH.

Cpennsisi BEpOSITHOCTh ONACHOTO OTKa3a mo 3ampocy (probability of dangerous failure on
demand, PFDavg) — cpenusisi HerotoBHOCTh D/D/IID cHUCTEMBI, CBA3aHHOW ¢ 0€30MaCHOCTHIO,
oOecrieunTh 0€30MaCHOCTb, T.€. BBINOJHUTH YKa3aHHYIO (YHKIHIO O€30MacHOCTH, KOT/Aa
TIPOMCXOTUT 3aIPOC.

Cpennsisi YacTOTa OMACHOT0 0TKAa3a B vac (average frequency of a dangerous failure per hour,
PFH) — cpennss gwactota omacHoro orkaza J/3/IID cuCTeMBbl, CBA3aHHOW C 0E30MaCHOCTHIO,
BBITOJIHSIONICH yKa3aHHYIO ()YHKIIHIO O€30MaCHOCTH B TEUEHHUE 3aJaHHOTO IEPHOa BPEMEHHU.

AdU — MHTEHCUBHOCTh HEOOHAPYKEHHBIX OMACHBIX OTKA30B.

B — 2pdeKTUBHOCTH TeCTa MO BHISBICHHUIO OMACHBIX OTKA30B.

IMoanoTa Ge3omacHocTu (safety integrity) — BeposATHOCTH TOrO, YTO CHCTEMa, CBS3aHHAS C
0€30I1aCHOCTBI0, OYIET yIOBJIETBOPUTEIHHO BHIIOIHATH TpeOyeMble GyHKIMN 0€30MacHOCTH MTPH
BCEX OTOBOPEHHBIX YCIIOBHSIX B TCUCHHE 33JJAHHOTO MIEPHO/Ia BPEMEHH.

YIIB (SIL - safety integrity level) — YpoBeHb NOMHOTEI 6€30I1aCHOCTH: TUCKPETHBIA YPOBEHb
(MPUHUMAIONIMKA OIHO W3 YeTHIPEX 3HAYCHUH), ONpPENeNAIoUINi TpeOoBaHHS K TIOJHOTE
O6e3omacHOCTH Il (PyHKIIMU O€30MacCHOCTH, KOTOPBIA CTaBUTCA B cOOTBETCTBUU ¢ D/J/IIDC
crcTeMaM, CBS3aHHBIM ¢ 0€30I1aCHOCTHIO.

HNIIII - M3BemaTens noapHbId MIJIaMEHHU.

HIC — Ilneitd curHamuzanuu.

HAYHHO-NFOWSBEOACTBEHHOE DELEANHEHVE

CNEKTPOH
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