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HacTtosuwee PykoBoactBo no akcnnyataumm npeactaBnaetr o6beAnHEHHbIN OOKYMEHT, CO-
AepXallnin cBeAeHNs1 O KOHCTPYKLUMW, NpUHUMNE OENCTBUS N XapakKTepucTukax uaseLlarenen no-
XXapHbIX ObIMOBbIX ONTUKO-3NIEKTPOHHbIX NMHEeNHbIX UIM212-75CM «UMNOMN-75CM» (nanee - nsse-
wartenu), HeobxoaMMble ANs X MOHTaXa B CUCTEMbI MOXapHOW CUrHanM3auumn, TeXHNYecKoro o6-
CNy>XUBaHWSA NpWU 3KCNnyaTauuun, Ang npaBuUiibHOro TPaHCMOPTUPOBAHUA U XpaHEHUs, a Takxke
CBefeHVsi, yOOCTOBepPSOLLIME rapaHTUM U3roTOBUTENS.

N3sewatenn cootBeTcTBYOT TpeboBaHnam NOCT 12.2.007.0 n TOCT P 53325-2012.

N3sewaTtens umeet ceptudukar coorsetctenua NeEASC RU C-RU.HB77.B.00474/23 Co-
oTBeTCTBYeT TpeboBaHuAM «TexHMyeckoro pernameHta EBpasmMinckoro SKOHOMWYECKOrO COHo3a
«O TpeboBaHuAX N cpeacTBax obecneyeHuss noxapHon 6esonacHoCTU K noxapoTyweHusa» (TP
EAOSC 043/2017) 3apernctpmpoBaHHbii B 'ocpeectpe 09.06.2023 r. CO CPOKOM AENCTBUS NATb

net (oo 08.06.2028 r.).

NMPUMEYAHUE. B cooTtBeTCcTBUM C (heaepanbHbIM 3akoHOM oT 22.07.2008 N 123-®3 (pea. ot 14.07.2022)
"TeXHU4YeCKUN pernamMeHT o TpeboBaHMAX NoXapHOW Ge3onacHOCTU" B COOTBETCTBMU cO cTaTben 147 «[lopsA-
OOK npoBeAeHusi cepTudmMkauum» Ans nNpoaykuum, peanusyemMon U3rotoButenemM B TeYeHUU CpoKa AeUCTBUSA
cepTucdMKaToB, OHU OEACTBUTENbHbI MPU NOCTaBKe, MOHTaXe, IKCNJlyaTaumMu U T.N. B Te4EHUM CPOKa CIyXKObl
u3genus, ykasaHHoro B PykoBoacTBe Mo aKcnnyaTaumMm Ha usgenue.

1 ONMNCAHUE U PABOTA U3BELLUATENA

1.1 HasHayeHue

1.1.1 M3BeLiatenu npeaHasHa4vyeHbl Ana obHapyXeHNsa 3aropaHnin, ConpoBOXAarLMXCa no-
ABfeHneM abiMa, 1 nepegaydm curHana TpeBoxHoro coobuwenus «Moxap HPK» nnun «lMoxap H3K»
NPUEMHO-KOHTPOSbHLIM Npnbopam.

1.1.2 3Bewatenu npegHasHayeHbl 451 NpUMEHEHUsST B NMOMELLEHNAX, UMeLWnX 60sbLUyro
nnowaab, 60nNbLUY0 NPOTSXKEHHOCTb UM BGONbLLYIO BbICOTY MOTOSIKOB.

1.1.3 M3BeLaTenim oTHOCATCA K BOCCTaHaBNMBaeMbiM (MHOTOKPaTHOrO AEeNCTBUS) aKTUBHbIM
(TokonoTpebnArLWMM) NMUHENHBIM O4HOMO3ULMOHHBIM AbIMOBbLIM ONTUKO-3MEKTPOHHBIM NOXapPHbIM
n3seLLaTensm.

1.1.4 MNpuHUMN OENCTBUSA U3BELLLATENEN OCHOBAH HAa YMEHbLUEHMM MOLLHOCTM OMNTUYECKOro
nyva npu NPoOXoXaeHun Yyepes 3aabIMIEHHYI0 cpeay.

1.1.5 N3Bewatenn paccunTtaHbl HA HEMNPEPBLIBHYHK KPYrNIOCYTOYHYO paboTy 1 NPUMEHSIOTCS B
3aKPbITbIX MOMELLEHUSIX XUMbIX U NPOU3BOACTBEHHBIX 34aHUA N COOPYXXEHUIA COBMECTHO C NoXap-
HbIMW NMPUEMHO-KOHTPOSbHbIMKU Npubopamn (Hanpumep, MNMK-2M, «Pagyra», u np.) u ¢ OXxpaHHoO-
NoXXapHbIMU NMPUEMHO-KOHTPOSbHLIMKU Npubopamu (Hanpumep, «Akkopa», «Hota», «CurHan-20»,
«CurHan-BK», «BOPC», «['panunt» n np.).

1.1.6 lMogkntoveHne m3seLlaTenen K NPUEMHO-KOHTPONNbHbIM Npubopam MoXeT ObiTb NPon3-
BeLEHO C NOMOLLbIO YETbIPEXNPOBOAHbLIX LWNEN(OB CUrHanmn3aummn.

1.1.7 MNo ocHoBHbIM NapameTpam u3sewatenu cootseTcTBytoT [OCT P 53325-2012.

1.1.8 lNo 3alWnLLEHHOCTM OT BO3OENCTBUS OKpYXatoLLen cpebl n3sellaTeny cCoOoTBETCTBYHOT
06bIkHOBEHHOMY ncnonHeHuo no NOCT P 52931-2008.

1.1.9 lNpumepbl 3anncu nsseLlaTenen nNpu nx 3akase:

«M3Bewartenb noxapHbln nuHenHoln UM212-75CM «UAMQN-75CM» go 60 m TY 26.30.50-
007-40089808-2022»;

«M3Bewartenb noxapHbln nuHenHoln UM212-75CM «AMQN-75CM» go 80 m TY 26.30.50-
007-40089808-2022»;

«M3Bewartens noxapHoin nuHenHbin UM212-75CM «AMAN-75CM» go 100 m TY 26.30.50-
007-40089808-2022»;

«M3Bewartens noxapHoin nuHenHbin UM212-75CM «AMAN-75CM» go 120 m TY 26.30.50-
007-40089808-2022».

1.2 XapaktepucTuku

1.2.1 Mopor cpabaTbiBaHNA n3BeLLaTeNss COOTBETCTBYET OLHOMY M3 YETbIPEX BO3MOXHbIX

OS5 YCTAHOBKMN 3HAYEHUN ... 1 06 (20%), 1,5 ob (30%), 2,2 ob (40%) v 3 ab (50%)
1.2.2 Inana3oH BO3MOXHbIX PaCcCTOSHUMA Mexay MNpUEMOo-nepenaTtymkoM U pedoriekTopoMm-
(o a o= e= 1 =Y 1 (=Y PPN or8 00120 m
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1.2.3 MakcnmarnbHO-BO3MOXHas LIMpUHA 3alumwaemMoro ogHMM u3BewlaternieM MnpocTpaH-

o1 = 7= 9m
1.2.4 MakcumanbHO-BO3MOXHaA 3allmuiaemas oAHMM u3BellaTenem nnowagb nomelle-
HUISL. e e 1080 m?
1.2.5 HanpsiKeHNe MUTAHNA U3BELLATEIIS .ouuue ettt et eeaeeeeiaeeneeiaeaneeneans oT10 00 30 B
1.2.6 Tok, noTpebnsieMbin n3BeLlatenem B pexnme «Hopmay, He Gornee..................... 5 MA
1.2.7 Tok, noTpebnsaembin n3pellartenem, npu dopmmpoBaHmm curHanos «loxap» un «Hewnc-
1o F= 2 T T 11 3 PP 15 MA
1.2.8 Tok, noTpebnsemblni n3seLllaTenem nNpu NUTaHMM Hanps>keHnem obpaTHOW MONSAPHO-
(o 1 TR = L0101 1< = 2 MKA
1.2.9 MakcmanbHO-BO3MOXHasA AJSIMTESNTIbHOCTL NepPepbIBOB UMW NEePEnositoCOBOK HanpsiKe-
HUA NUTaHKUS, HE BNUSIOLWAA HA HOPMAITbHYH PABOTOCMOCOBHOCTD. .. uvvv e eeeveeeaenenenne. 100 mc
1.2.10 MrUHMManbHO-A0MYCTUMAs CKBaXXHOCTb MEPEPLIBOB MUTAHUS ....o.vveeeieeeeeiaeineanann. 4
1.2.11 MuHMmarnbHo-HeobxoauMas OnMTENbHOCTb OTKIYEHUS NuTaHus, obecnednsatoLlas
COPOC 3aPUKCUPOBAHHDBIX UBBELLUEHMM .....ueneiee ettt eteete et e e et e e et e e e e e et e e e e aaeeaneens 2cC
1.2.12 NHepumMOHHOCTbL cpabaTbiBaHUsA nsselwatens (no curHanam «lMoxap H3K» n «lNoxap
HPK»):
L1 0] == L P 5¢c
B =0 1Y =T 1) = < P 10c
1.2.13 VIHepuUMOHHOCTb hukcaumm nsseleHnsa «HemcnpaBHOCTbL» B peXnmax:
- «(HENCNPABHOCTD = MAMSITBY ..uiutuett ittt et e e et e e et e et e e et e e e e e et e aneennns otr3p05¢C
- «HENCNPABHOCTD = JOMYCKA .uvttenteee ettt eee et e e et et e e e e e e te et e e ae e eeenens or3g05c
R [ Tl T = 1= o o = 1Y 7+05¢c
- «HENCNPABHOCTD - MPEBBILLUEHMEY .. ..uuietnte et e e ettt e e et e e e eee e e e aeneeneenans ot 40 no 60 c
- KHENCTIPABHOCTD = CHUKEHUED ...vitiiee et et e e e e e et e e e e e e ot 40 po 60 c
1.2.14 Benn4unHa conpoTUBEHNA 3aMKHYTbIX KOHTAKTOB ONTOPENenHbIX BbIXOA0B:
17 110 == T < 15 Om
= (LY = 1 = 30 Om
1.2.15 Benu4ynHa conpoTUBIIEHUS] PA30OMKHYTbIX KOHTAKTOB ONTOPENenHbIX BbIXOA0B, HE Me-
T 500 kOm
1.2.16 Benu4ynHa conpoTUBIIEHUS U30NALUN BbIXOLHbLIX ONTOPESiENHbIX Lenen oT uenen nu-
TAHUA N3BELLATEIIA, HE MEHEE ...ttt ettt et e ettt e et e e 500 kOm
1.2.17 MakcmanbHO-40NYyCTUMAasa BENUYMHA TOKa, KOMMYyTUpyemas OnTopenenHbIMU BbIXO-
LAY oo 100 mA
1.2.18 MakcmanbHO-4ONyCTUMasa BENUYUHA HarnpsbKeHUs, KOMMyTupyemasi OnTopesienHbl-
LY 7 =1 D Y b= Y, 100 B
1.2.19 lNpepenbHOe 3HaAYEeHUE CHWXEHUSI MOLLHOCTU OMTMYECKOro fiyda npu KoMmeHcaumm
UYBCTBUTEIIBHOCTM ..t ttte et et e et et ettt ettt e et e ettt et e ettt et et e et et e aaeeaeeeaeas 3 ab (50%)
1.2.20 CKopoCTb KOMMeHcauuu:
- B PEXUME OBbICTPOM KOMMEHCALMM ....uenrieene et ete e et et et e e e et e e e et e e e e e e e eeenes 0,12 %/MuH
- B PEXNUME MEOMEHHOM KOMIEHCALMM ...o.nveet ittt ite e et et e et et et eae e ane e e aaeeeenns 0,03 %/MuH
1.2.21 MabapuTHble pa3mepbl NpMEMO-NepenaTymka, He bonee .................. 120*110*110 mm
1.2.22 Macca npnémMo-nepeaaTumka, HE BOMEE ........c.oiviiniiiii i, 0,42 kr
1.2.23 MabapuTHble pa3mepsbl pednekTopa-oTpaxarens, He bonee ........... 250x210x15 mm
1.2.24 Macca peneKkropa-oTpaxaTens, HE BOMEE ..........covvveiiiiiiiiiiiieiiieeeenn 0,45 «kr
1.2.25 NabaputHble  pasmepbl  BblHOCHOro  yctpouctea  YB-MPO-NMPM, He  6o-
T2 55x55%x21 MM
1.2.26 Macca BblHocHoro yctponcTtea YB-MPLO-MNPM, He 6onee ........c.ccooviiviiininnn.. 0,04 kr
1.2.27 InanasoH paboumX TEMMEPATYP «.euverrnerrrneeaneneneenaneaeanaaenenss oT muHyc 30 go 60 °C
1.2.28 MakcmanbHO-40NYCTUMAA OTHOCUTENBHASA BAAXHOCTD ...eevueeeeeneaneeeenaneanns 98 %
1.2.29 MakcmmanbHO AONYCTMMAs YacTOTa BUOPALMM ..o e 150 Ny
1.2.30 MakcumansHo-gonyCcTMMas OCBELLEHHOCTb B MECTE YCTAHOBKM ................ 12 000 nk
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1.2.31 CTeneHb XECTKOCTN NO YCTONYMBOCTU K BO3LENCTBUIO SNIEKTPOMArHUTHbIX MOMEX MO:

-TOCTPB131742NTOCT PBA317.4.4 ..o yeTBepTad
S L O T P BdBa7.4. 3 o e TpeTbs
1.3.32 Kateropusi no n3ny4yaembim WMHOYCTpUanbHbIM pagunornomexam no
O L@ I T i < T2 knacc b
1.2.33 CteneHb 3awmTbl 060n04KOM MO TOCT 14254 ....ononii e, IP54
1.2.34 CpeaHsIst HAPABOTKA HA OTKASB ....uvuuineene it eteietee et et eteaeeeeneeaeaeeeeneananens 60 000 v
1.2.35 CpefHWI CPOK CIYXKOBI, HE MEHEE ... ..ueueieet it etie et e e et e e e eae e e aenenans 10 net

1.3 YcTponcTtBo n pabota
1.3.1 M3BelwaTens CcoCTouUT M3 NpUEMO-NepeaaTymnKka, YCTPOMCTBO KOTOPOro npmBeneHo Ha
pucyHke 1, n pednekropa-oTpaxaTens, obLmin BUA KOTOPOro NpMBeaeH Ha PUCYHKe 2.

* LG 7 )

€% )

PucyHok 1 PucyHok 2

BHyTp¥ nnacTtmaccoBoro koprnyca yCTaHOBfEHbI NeYaTHas nnata ¢ pagnoanemMeHTaMmun m on-
Tnyeckasa cuctema. OnTmyeckas cucteMa MeeT ABYyXKaHanNbHY KOHCTPYKLUMIO.

OauH kaHan ucnonbayeTcsa Ans (ooOpMUPOBaHUS Y3KOrO OMTMYECKOro Jlyya, NocblifiaemMoro Ha
pedniekTop-oTpaxartenb, a BTOPOW kaHan obecneunBaeT OOKYCUPOBKY N MPUEM OTPaXKEHHOrO OT
pedriekTopa onTuyeckoro uanyvyeHnda. KOHCTpyKUMa ONTUYECKOW cuctembl obecnevymBaeT MUHU-
MYM MapasvTHbIX BIIMSHUIA KaHana nepefatynka Ha KaHan npuémHuka. JIMH3bl n3rotaBnmBatoTCs
N3 CenekTMBHO-MPO3pavyHOro maTtepuana, HenpoHuuaemoro Ans BUAMMOro ceeta U CBOOOAHO
nponyckarLwero MHgpakpacHoe usnyyeHne. KOHCTPYKUMA OMNTUYECKON CUCTEMbI MMEET HaaeX-
HYIO 3alUMUTy OT NPOHMKHOBEHUSI BHYTPb HEE HACEKOMbIX U MbIfK, @ TakkKe UMEET ANIeMeHThI ralle-
HNSA BOKOBBIX NIENECTKOB AnarpamMMbl HanpaBeHHOCTU, OOYCNOBEHHbIX OTPaXXEeHNEM ONTUYECKO-
ro niyya oT BHYTPEHHUX CTEHOK. Ha nepeaHioo naHenb BbiBeAeHbl ABa onTudecknx RGB nHguvka-
Topa. OHU MCNONb3YyTCA ANA NPOBEOEHUSA ICTUPOBKK, a TaKkKe ANA OToOpaxeHus pasnuyHbIX
N3BELLEHNIN N COCTOSIHUM B LUTATHOM pexume paboThl.

MmeeTca mecTHasa akpaHMpoBKa hoToAMO4a ONTUYECKOM CUCTEMbI U YCUIUTENS.

BbixogHble KONMOAKM WM nepeknoyvaTtenb YCTAaHOBKM TaKTUKM paboTbl pacnonioXeHbl nopg
CbEMHbIMY BOKOBBIMU KpbILLKaMW, (PUKCUPYIOLLMMUCS C MOMOLLIbIO 3aLLENOK.

PednekTop npencraenset cobon Habop BbICOKOI(PdEKTMBHBIX OTpaxkaTeneun, obecnevnsa-
IOLNX COXpaHeHne CBEeTOBO3BpaLLaloLWMX CBOMCTB MPWU OTKIOHeHUsX OO0 12 rpagycoB OT onTu-
MasnbHOro HamnpaBneHus Ha NPUEMOo-NepeaaTymK.

[ns cTMpoBKU NpUémMo-nepenartymka B KOHCTPYKUMU NPeayCMOTPEH NPYXUHHO-BUHTOBOW
MexaHu3aMm, obecneymBaroLmi YriioBble NepeMELLEHNS Koprnyca Ha + 7 rpagyCcoB B rOpu3oHTarb-
HOM 1 BEPTUKASIbHOW MIOCKOCTSX.

[na KOHTpoNa M OUCTaHUMOHHOM NpPOBEPKM paboToCnoCOBHOCTM K NPUEMO-nepenaTymKy
MOXeT OblTb NOAKMYEHO BbIHOCHOEe YycTponcteo YB-MPO-MNMPM. KoOHCTpyKuMsi BbIHOCHOTMO

yCTpOWCTBa NpeacTaBreHa Ha pucyHke 3.
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PucyHok 3

1.3.2 MNMpuHUMN gencTBns usBeLLlaTenss OCHOBaH Ha CBOMCTBE YMEHbLUEHUS UHTEHCUBHOCTU
ONTUYECKOro Nny4ya, npoLueaLlero Yyepes 3aabiMNEHHyo cpeay. MNpn MoHTaxe Npuémo-nepeaaTynk
N penekTop-oTpaxaTtenb pacnonaralTca Apyr HaNpoTMB Apyra M ICTUPYIOTCS C Lenbio OCTU-
XEHNs1 MaKCUManbHOro COBMAAEHUs AMarpaMmbl HamnpaBfeHHOCTM MpUEMO-NepenaTynka C
HanpasneHMem Ha pednektop. Npu paboTe B WTATHOM pexume NpuMEmo-nepeaaTymk nepnogum-
Yyeckun (c nHTepsanom B 600 Mc) bopMmupyeT nayvkn nHgpakpacHolx umnynbcos (MK-umnynbcos),
KOTOpble, NPONAS Yepes KOHTpoNMpyemyto cpeay, OTpasuBLLMCE OT pedriekTopa U BHOBb NPeoao-
NeB KOHTPONMPyeEMOe pacCcTosiHME, BO3BpaLLAOTCA Ha NpUEMO-NepeaaTyunk, NnpuHMMatoTcs n o6-
pabaTtbiBalOTCA UM.

PelueHne o Hanmuumn gbiMa B 3alumLLaeMOM MPOCTPAHCTBE NPUHMMAETCS NPU CHXKEHUN UH-
TEHCMBHOCTM OMNTUYECKOro flyda 4O NMOPOroBoro 3HayeHus (OTHOCUTENbHO WHTEHCUBHOCTWU OMTU-
4YecKkoro nyya B He3agbIMNEHHOM cpede). Nopor cpabaTtbiBaHMA MOXeT ObiTb BblIOpaH Npu ycTa-
HOBKe TakTuku paboTbl paBHbiM 20%, 30%, 40% wnn 50%. B cBs3u ¢ Tem, 4TO Nyy ABaxabl npe-
0[0NEeBAET KOHTPONMPYEMOE NPOCTPAHCTBO, CHWXEHNE MHTEHCMBHOCTU fy4a B MPOLEHTHOM OT-
HoweHun byaeTt Gonblue, Yem 3Ha4YeHe nopora n coctaeut: 36% anga nopora 20%, 49% ans no-
pora 30%, 64% ansa nopora 40% n 75% pns nopora 50%. MNpu CHWKEHUU NHTEHCMBHOCTU fly4a
bonee yem Ha 96% (cooTBeTcTBYyeT nopory 80%) - byaeT dpumkcnpoBaTbCca nsBeweHne «Heuc-
NPaBHOCTb-Ny4».

1.3.3 CTpykTypHasa cxema npmémo-nepeaartynka npeacrtaBreHa Ha pucyHke 4.

7 N
|1 N 1
I\J/ I~ 16
11 4 N Ru
[~ I~ 15
— = Gopwmposatens Yennurens 1
WK-umnynbcos Ra
13
OnTopene 12 | +LWn. (Bexon)
M "Heuenp."
ukponpoyeccop 1 - Wn. (Bbixon)
Onropene | [
Towap" \ 10 | +LWn. (exon)
g | -Lln. (exon)
(10-30)B
1 8 +Wer. nu. (Bbixoa)
K sbiHOCHOMY ) 7 - Mer. nur. (Bbixop)
YCTPOACTBY Cxema HZMKaLmm Cxema nuTanus
. 3 —— 6 | +Wer. nut. (Bxom)
. OBLY, 5 - Mer. nur. (Bxoa)
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MK-umnynbcbl hopMmUpYOTCH ONTUYECKMM KaHanom nepefartynka B Y3KUA OMTUYECKUMN JTyu.
OTpaxéHHble pednekTopoM MMMYNbCbl C MOMOLLbIO ONTUYECKOro KaHana npuémMHuka goKycupy-
0TCA Ha (POTOAMOA, CUrHAN C KOTOPOro NOCTyNaeT Ha yCUnNuTenb, C BbIXO4a KOTOPOro YCUMEHHbIN
curHan noctynaeT Ha aHanoro-undpoBor npeobpasoBaTtenb npoleccopa.

3HauveHne koadhdumumeHTa ycuneHnsa ycunutensa 3agaetcs npoueccopoM. KoadpdpuumeHt
ycuneHna MoxeT MeHATbeA B npegenax ot 1 go 1000 paBHoOMepHbIMU cTyneHbkamu B 1,25 (Bcero
32 pas3nunyHbix 3Ha4veHust). Nogbop onTMManbHOro 3Ha4YeHUs1 KO3 PULUMEHTA YCUNEHUS NPOU3BO-
ANTCSA NPOLECCOPOM aBTOMATUYECKM B peXUME HOCTUPOBKU M3BeLllaTens. Npun Bbixoge M3 pexnma
FOCTUPOBKU KOS(PPULMEHT yCcUneHna (OUKCUpyeTCcs B SHEeproHesaBUCUMMOW MamsaTU npoLleccopa
KaK WHCTannMpOBaHHOE M KakK KOMMNEHCUMpOBaHHOE 3HadeHue. VHcTannupoBaHHOE 3HaveHue Ko-
appmumeHTa ycuneHusa B LUTAaTHOM pexume paboTbl OCTaeTCd HEM3MEHHbLIM, @ KOMMNEHCUPOBaH-
HOE MOXET MEHSITbCA A0 MUHYC TpexX eauHuL, (Npu MeaneHHOM YBENMYEeHUN curHana) u o nntc
NATU eanHnL (NpY MeaneHHOM yMeHbLUEHUM CUrHana).

3HadeHMe curHana ycunuTens npy BbIXOAe M3BeLlaTenst U3 pexvma CTUPOBKN 3anmcbiBaeT-
CSl B 9HEProHe3aBUCUMYIO MaMsTb 1 B LUTATHOM peXxume, oCTaBasiCb HEM3MEHHbIM, UCMOSb3YeTCH B
KayecTBe MHCTannMpoBaHHOIO 3HayeHnsi. OHO MCMoMnb3yeTcsa AN pacyETa HUXKHEro npeaeribHoro
3HaYEeHUA U3MEHEHNSA KOMMNEHCUPOBAHHOIO 3HAYEeHWs!, Koraa yxe HeobxoaumMo U3MeHUTb Koadhdu-
UMEHT ycuneHunsa. B kayectBe KOMMNEHCMPOBAHHOMO 3HAYEHUsI MPUHUMAETCA YCPeAHEHHOE B Teye-
HWe onpefenéHHOro nepruoaa BpeMeHn 3HaYeHne curHana yeunurens. VIMeHHO OT 3Toro 3HayeHus
paccuunTbiBatoTCA noporn cpabatbiBaHna nssewlarens (20%, 30%, 40% vnmn 50%) n nopor pexuma
«HewucnpasHocTb-ny4» (80%). B m3Belatene moryT 6biTb YCTAHOBMIEHbI ABa 3HA4YeHUs nepuoga
yCpeaHeHUs1, KOTopble OnpeaenstT CKOPOCTb KOMMEHcauun YyBCTBUTENBHOCTM MpU 3anblfieHnn -
ObICTPYIO NN MEOSIEHHYIO.

B pexume OGbICTpON KOMMEHCAUMM CKOPOCTb KOMMEHCaLMM U3MEHSIOLEroca curHana co-
crtaBnset He 6onee 0,12 %/MuH (3,6% 3a 30 MyH), B pexxume meaneHHon - He 6onee 0,03 %/MuH
(0,9% 3a 30 muH). Obe ckopocTn He npoTuBopeyat TpebosaHuam FOCT P 53325-2012 (He Gonee
6% 3a 30 MuR).

KomneHcrMpoBaHHOE 3HAYeHMe Takke XpaHUTCA B SHEProHe3aBMCUMOM NaMATM U OBHOBNS-
eTca kaxable 20 MUHYT, 4TO obecneynBaeT COXpPaHEHNE yXe OOCTUrHYTOroO 3Ha4YeHUsa KOMMeHca-
LUK NpY BbIKNKOYEHUM NUTaHUSA unu cbpoce nsselaTens.

B 3HeproHesaBMCMMOW MaMsATM TakKe XPaHUTCS COCTOSIHME MNepeknoyaTens, 3ajatoLlero
TakTUKy paboTbl M3BewaTens No opMmpoBaHmio BbixogHoro curHana («Moxap HPK» nnun «lMo-
xap H3K»), ckopocTn KomneHcauum 4yBCTBUTENBLHOCTU (BbICTpast unu MmeaneHHas) u nopory cpa-
b6atbiBaHus (20%, 30%, 40% wnn 50%). 3TO COCTOSIHME (PUKCMPYETCA MpU BbiIXOAe U3 pexuma
FOCTUPOBKM, N €CNK B NOCNeayrLweM oHO ByaeT naMeHeHo (6e3 BXOXAEHNSA B PEXUM HOCTUPOBKMN),
TO 006 3TOM NOSIBUTCA MHAPOPMALMS HA ONTUYECKUX MHOMKATOpaxX NpMEMO-nepenaTymnka, HO TakTu-
Ka paboTbl OyaeT onpeaendaTbCsi TONbKO MOMOXEHNEM ABUXKKA NepekrioyaTens.

1.3.4 lNMpoueccop B LWITAaTHOM pexume paboTbl MOCTOSIHHO OCYLLECTBNSAET TecTMpoBaHue
NPUHMMAEMOro curHana, CoOCTOSAHMUSE SHEProHe3aBMCUMOWN NaMSATU U NP. Ha HaNU4ne HencnpasHoO-
ctun. Npun 3TOM OH MOXeT 3achmkcMpoBaTb NATb Pa3fMYHbIX U3BELLEHMI «HEenCcnpaBHOCTbY:

- «HencnpaBHOCTb-NamMsATby - Npu OBHapyXeHUN HecoBNafeHWA OaHHbIX B AyOnuvpylowmx
AYenikax d3HeproHe3aBMCMMON NAMATY;

- «HencnpaBHoOCTb-gonycka» - npy OBGHapY>XeHUU B 3HEProHEe3aBUCUMMOW MaMATU OAHHbIX,
3Ha4YeHNs1 KOTOPbIX HAXOOATCA 3a NpedenamMmm paspeLléHHbIX 40MNYCKOB;

- «HencnpaBHOCTb-Ny4» - NpU CHWXeHUN curHana ycunutensa Ha 96% (80% no nopory) u
6onee OTHOCUTENBHO KOMMNEHCMPOBAHHOIO 3HAYEHWS;

- «HeuncnpaBHOCTb-NpeBbLIWEHNEY - NPU OOCTUXKEHUM KOMMEHCUPOBAHHBLIM 3HAYEHNEM BepXx-
Hero npegena KoMneHcauuu;

- «HencnpaBHOCTb-CHWXEHUE» - NPU OOCTUXKEHUN KOMMEHCUPOBAHHBLIM 3HAYEHUEM HUXKHETO
npegena KomneHcauumu.

Mpwn dumkcaumm nobon HemcnpaBHOCTM M3BeLLaTENb OPMUPYET CUrHan «HencnpaBHOCTbY» B
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BMAE pa3MblkaHUA KOHTAKTOB onTopene «HencnpaBHOCTb» Mexay krnemmamu «9» n «11» (popmu-
pyetca ob6pbIB Wnenda, KOTOpbIN MAEHTUPUUMPYETCS NPUEMHO-KOHTPOSbHBIMKU Npubopammn Kak
curHan «HeuncnpaBHOCTbLY).

JMobas n3 HeucnpaBHocTen («HeucnpaBHOCTb-NnamATb», «HencnpaBHOCTb-gonyckay, «He-
ncnpaBHOCTb-IyY») BrnokupyeT cpabaTtbiBaHe u3BeLLaTens no nopory Y4yBcTBUTENbHOCTU. Hanu-
yne 3apmKCMpoBaHHbIX «HencnpaBHOCTb-NpPEBLILLEHNE» N «HENCNpaBHOCTb-CHUXKEHNEY» HE npe-
NATCTBYET cpabaTbiBaHUIO M3BeLLaTensa no nopory YyBCTBUTENbHOCTU, NPU 3TOM BbIXOAHbIE CUT-
Hanbl «HeucnpaBHOCTb» OTKNOYAOTCA U POPMUPYIOTCA BbIXOAHbIE curHanbl «lMoxap» wunu
«BHUMaHue» (B 3aBUCMMOCTH OT BbIOPAHHOW TaKTUKN (POPMUPOBAHUS BbIXOLHbIX CUTHANOB).

«HeuncnpaBHOCTb-NnamATb» U «HeuncnpaBHOCTb-A4oNyCcKay, Kak U curHan cpabatbiBaHus («[lo-
xap HPK» unu «MNoxap H3K»), MoryT 6b1Tb COpOLLEHBI TOMBKO OTKIMIOYEHUEM NMUTAHUS Ha BPEMS HE
mMeHee 2 ¢. OcTanbHble U3BELLEHNSA MOTYT ObITb COpPOLLEHbI HE TOMNBKO OTKIOYEHUEM MUTAHUSA, HO U
npy camonpon3BOSIbHOM BOCCTaHOBMNEHUN pexnma «Hopmay (camocbpoc). MNpu atom Ha onTnye-
CKMX MHAMKATOpax COXpaHUTCs MHopMaumsa O 3apMKCMPOBAHHOM U CaMOCOPOLLUEHHOM M3BeLLe-
HUKN. 3Ta MHPOPMaUUS MOXKET BbITb COpOLLEHA TOSNBLKO OTKITIOYEHNEM NUTAHUSA.

1.3.5 N3Bewartenb B paboyem pexunme bopmmpyeT uaselleHme «loxap» nyTém 3amblkaHUA
KoHTakToB onTopene «[lMoxap» mexay knemmamm «9» n «14» ons nogknioveHns napannenbHo K
wnendy nobaBoYHOro pesncropa, ecnu yctaHoBneHa Taktuka «lMoxap-HPK» (OBWXOK «2» nepe-
KntovaTtenst HaXo0AUTCA B BbIKIIIOYEHHOM MOMOXEHUN).

M3Bewatenb opmmpyeTt msBelleHne «lloxap» NyTéM pasmblkaHUS KOHTAKTOB OnToperne
«HeucnpaBHOCTb» Mexay krnemmammn «9» n «11» ong nogknoveHnss nocrnegoBaTenbHO B LWend
LYHTUPYIOLLIETO pe3ncTopa, ecnun yctaHoBneHa Taktuka «loxap-H3K» (aBvXkok «2» nepekntoya-
Tensi HAXOAUTCHA BO BKITOYEHHOM nonoxeHumn).K npnémo-nepeaarynky MoxeTt ObiTb NOAKNHOYEHO
BblIHOCHOe ycTpowncTteo YB-MPAO-MPM, onTudeckun nHgukatop kotoporo 6yaet gybnuposatb pa-
0OTYy UeHTpanbHOro MHAMKaTopa usseLlaTens, u Yepesa KOTopoe K npoLeccopy MoXeT OblTb Noa-
kntouéH Ttectep UMAJ-75 (4epes3 koHTakTbl «TecT CK», «Tect DK» n «O6wminy). [JaHHble B Te-
ctep UMAN-75 nepepaotca B Kaxgom Takte paboTtbl (nocne npuéma m obpaboTtkn nadkm UK-
nmnynecos). [Npu aToM nepegaértca cnegyrowiast UHPoOpMaLMsa: KOMNEHCUPOBAHHOE U UHCTaNu-
poOBaHHOE 3HaYeHne KO3 PUUMEHTA YCUNEHUS, UHCTANNIMPOBaHHOE 3HAYeHe curHana ycunute-
Nnsl, KOMNEHCUPOBAHHOE 3HAYEHWe cuUrHana ycunutens, Tekyllee 3HadeHue curHana ycunurtens,
COCTOSIHME MnepekntovaTens TakTuku padoTbl U ko pexnma pabotel. Tectep UMOJ1-75 oTobpaxka-
eT NPUHATYI0 NMHPOPMALMIO C NOMOLLBIO XUOKOKPUCTaNIMYeCcKoro nHaMkaTopa.

C nomowybto kHonok «lNoxap» n «HeucnpaBHOCTb» BbIHOCHOrO ycTtpouctea YB-IMPO-MNMPM
MOXXHO ANCTaHLUMOHHO NpoBepUTb PaboTOCNOCOBHOCTL M3BeLlaTens.
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2 KOMIMJEKTHOCTb

2.1 KomnnekT noctasku nsBelwlatrensa NM212-75CM ¢ ganbHocTbio aenctensa ao 80 m npuse-
JEH B Tabnuue 1.

Tabnuua 1 - KomnnektHocTb nasewartens UM212-75CM go 80 m.

O6o3Ha4yeHne HanmeHoBaHue Kon
LLm2.402.028 M3BeLwaTenb NoxXapHbIN NNHENHBIN 1

NM212-75CM «AMAQJN-75CM» B cocrtaBe:

Mpuémo-nepepatunk LLIm3.339.028

Pednekrop-oTpaxarens Lm6.282.001

LLm4.075.016 KomnnekT npuHaanexxHocTeu:

YCTpOMNCTBO BbIHOCHOE NPUEMO-NepeaaTymKa

YB-MPAO-MPM LWm2.142.007

KoMnnekT MOHTaXHbIX YacTten

B oauH KOMNNekT BXoauT:

Lypyn 4x30 DIN 7996

[obenb 6x30

LLIm4.075.008 KoMnnekT MOHTaXHbIX Yacten

Lypyn 3x20

[obenb S 5x25

Wm2.402.028 PO | PykoBoacTBO NO 3Kcnyaraumm

m4.170.012 YnakoBka

A

N

LIm4.075.012

ol I SN S ol RSN SN

2.2 KomnnekT noctaekn nssewatena UM212-75CM ¢ ganbHocTbio gencteus ao 100 m npuse-
JEH B Tabnuue 2.

Tabnuua 2 - KomnnektHocTb nasewatens NM212-75CM go 100 m.
O603Ha4YeHune HavmeHoBaHue Kon

m2.402.028 M3Bewatenb NoXapHbIA SIMHENHbIN 1

NM212-75CM «AMAJN-75CM» B cocTtaBe:

Mpuémo-nepeapatunk LLIm3.339.028

PedonekTop-oTpaxartens Lm6.282.001

Wm4.075.016 Komnnekt npuHaanexHocTeun:

YCTPOMNCTBO BbIHOCHOE NPUEMO-NepeaaTymKka

YB-MPAO-MPM LWm2.142.007

KoMnnekT MOHTaXHbIX YacTen

B oauH KOMNNekT BXoauT:

Lypyn 4x30 DIN 7996

[obenb 6x30

Im4.075.008 KoMnnekT MOHTaXHbIX YacTen

LWypyn 3x20

[benb S 5x25

m2.402.028 P3 PykoBOgCTBO No aKkcnnyartauum

im4.170.012 YnakoBka

RPN

w

LIm4.075.012

A RN NG QY [ NG
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2.3 KomnnekT nocraekn mnsselwatens UM212-75CM ¢ ganbHocTblo gencteunsa ao 120 m npuse-
JEH B Tabnuue 3.

Tabnuua 3 - KomnnektHocTb n3sewartensa UM212-75CM po 120 m.
O6o3Ha4yeHne HanmeHoBaHue Kon

1Im2.402.028 M3BeLwlaTenb NoXxapHbIN NIMHEWNHbIN

NM212-75CM «AMAQJN-75CM» B cocTtaBe:

Mpuémo-nepepatumk LLm3.339.028

Pednekrop-oTpaxartens Lm6.282.001

LIm4.075.016 Komnnekt npuHaanexxHocTeun:

YCTpOMNCTBO BbIHOCHOE NPUEMO-NepeaaTymKka

YB-MPAO-MPM LWm2.142.007

KoMnnekT MOHTaXHbIX YacTen

B oauH KOoMMNekT BXoauT:

Lypyn 4x30 DIN 7996

[obenb 6x30

LLIm4.075.008 KoMnnekT MOHTaXHbIX YacTeun

Lypyn 3x20

[obenb S 5x25

LIm2.402.028 P3 | PykoBOACTBO MO 3KcnyaTaumm

LIm4.170.012 YnakoBka

[EEN

e = =

N

LLIm4.075.012

[ TN O NG NG N

3 ICNOJIb3OBAHUE MO HABHAYEHUIO

3.1 SkcnnyaTauMoHHble orpaHUuYeHus
MakcumanbHo-gonycTumas TemnepaTtypa B MecTe pasmeLleHns u3BeLlaTens npy akcnnya-

= 11117 TR 60
MwuHuManbHO-goNycTUMas TemnepaTtypa B MecTe pasMeLleHnsa m3BeLlatens npu akcnnya-
AL, O oot -30
MakcnmanbHO-4oNyCTUMOoe HanpsXKeHne NuTaHusa nasewatensa, B ...l 30

3.2 Mepbl 6e3onacHocTU

3.2.1 N3BewaTenb He ABNAETCS UCTOYHUKOM OMacHOCTU HWU ONs N0Aen, HU Ong 3awuuiae-
MbIX MaTepuanbHbIX LLEHHOCTEN (B TOM YMCNEe U B aBapUNHbIX CUTYaLUnAX).

3.2.2 KOHCTPYKUMSA M CXEMHble pelleHus u3Belatensa obecneymBaloT ero noxapHyw 0es-
ONacHOCTb NpW 3KCNIyaTaumm (B TOM YMCIe U B aBapUrHbIX pexxmmax paboTbl).

3.2.3 N3Bewatenb no cnocoby 3almTbl YerioBeka OT MOPaXEHUs 3MEKTPUYECKMM TOKOM
yoosnetBopsieT TpeboBaHnam knacca Il no FOCT 12.2.007.0.

3.2.4 B n3Bewarene OTCYTCTBYIOT OnacHble ANS XU3HU N 300P0Bbs N0AEN HaNPsKeHUs!, HO
npyv peMOHTE, NPOBEPKE, MOHTAXe M JKCnyaTaunum HeobxoaAMMO BbINOSTHATL Mepbl 6e30nacHOCTU
B COOTBETCTBUM C «[1paBunamm TEXHUYECKOW IKCMyaTaLmm aNeKTpoyCTaHOBOK noTpedbutenen» n
"MexoTpacneBbiMu NpaBunaMmm No oxpaHe Tpyaa (npasunamm 6e3onacHOCTN) Npy AKCNyaTauum
3I1eKTpOoyCTaHOBOK".

3.3 O6bEM 1 nocnegoBaTesfiIbHOCTb BHELWHEro OCMoTpa

3.3.1 lNocne nony4eHus n3BeLLaTenen BCKPbITb YNakoBKY M NPOBEPUTb KOMMMEKTHOCTb MO Tab-
nvue 1, 2 unu 2a.

3.3.2 poBecT BHELWHUN OCMOTp, YbeauTbCss B OTCYTCTBMM Ha Kopryce npuEMO-

nepepgartimka BUONMbIX MEXaHNYECKNX nospemp,eHMﬁ.
10
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Ha oTpaxatowien noBepxHoCcTn pednekropa He AOMKHO ObiTb 3aMeTHbIX LapanuH 1 notep-
TOCTEWN.

BHUMAHMUE. Ecnu nepeq BCKpbITUEM YMNAKOBKU MU3BELLLATENN HAXOOUMUCb B YCIOBUSX OT-
puuaTenbHbiX TeMnepaTtyp, UX HeobxoaMMOo BbiAepXKaTb NPU KOMHATHOM TemnepaType He MeHee
YeTbIpEX YacoB.

3.4 MNpoBepka NPOOHbLIM BKNOYEHUEM

3.4.1 lNepepn npoBefeHNEM MOHTaxa mM3BellaTens B CUCTEMY MOXAPHOM CUrHanmsaumm pe-
KOMeHOyeTCsl NpoBecTM npobHoe BKNYeHME MpUEMO-NepenaTymka, no yCnewHoMy npoxoxae-
HUIO KOTOPOro MOXHO ByaeT ¢ 6onbLon Aonen BEPOATHOCTM CcyanTb 06 ero HopmarnbHon paboTto-
cnocobHocTu.

3.4.2 Ana npoGHOro BKNHOYEHUs NpuémMo-nepegaTymka Ha Hero HeobxoguMmo nogaTb NuTa-
HME OT MCTOYHMKA NOCTOAHHOrO ToKa ¢ HanpshkeHmem oT 10 go 30 B. B kayecTBe UCTOYHUKA NnUTa-
HUS MOXET ObITb MCNOSb30BaH NPUEMHO-KOHTPOSbHbLIA NPUBOpP, C KOTOPLIM NpegnonaraeTcs uc-
nonb3oBaHne m3Bewarend. [NnNCoOBOM BbIBOA UCTOYHUKA MUTAHUS HEOOXOAMMO NOAKIYUTL K
KOHTaKTy «6» unun «8» BbIXOLHOW KOMOAKW, @ MUHYCOBOW - K KOHTAKTY «5» unu «7». B cnyyae, ec-
NN Yepes HECKOSTbKO CEKYH[, Mocrie Nogadn HanpsbkKeHnsa NuTaHus Ha NnpuémMo-nepenaTynke dyaet
NpPUCYTCTBOBaTb ONTUYecKaa nHaukauus, paboTtawowas B MMNYbCHOM pexume ¢ vactotomn (2 -
3) 'y, n3Bewarenb cYMTAETCA BblAepPXKaBLLMM NPOBEPKY NPOOHbLIM BKNtoYeHneM. Mpu aTom coye-
TaHne paboTarWwmx UHONKATOPOB MOXET ObiTb MOOLIM N 3TO cOYEeTaHMEe B Mpouecce NpoBEPKN
MOXET MEHATLCA B NPOU3BOSILHOM nopsake. B cnyyae, ecnu nocne nogavn HanpsikeHust NMTaHns
BKIOYEHNSA MHAUKALMKW HE NPOU30LLIIO, TO HEOOXOANMO eLLé pa3 NPOBEPUTL NPaBUIbHOCTb Noga-
YN MONSAPHOCTU HAMpPsSDKEHUA MUTaHUA, ero akTU4Yeckoe MNPUCYTCTBME Ha COOTBETCTBYHOLLMX
Krnemmax, a Takke Hag€XHOCTb 3a)KMma NpoBOAOB B KremMmax Konoaku. Ecnv n nocne aTtoro on-
TMyeckass MHaMkaumsa Gyget OTCyTCTBOBaTb, TO M3BELLATENb CYNTAETCS HE BblAEpXKaBLUMM NpPo-
BEPKY NPOOHbLIM BKIHOYEHNEM.

3.5 NpoBepka paboTocnocobHOCTH

3.5.1 ina npoBegeHusi NOSTHOYHKLMOHANMbHOW NPOBEPKN paboTocnocobHOCTN n3BeLlaTens
nepen ero MOHTaXXOM B CUCTEMY MOXXaPHOW CUrHanuMsauumn (Hanpumep, npyM BXOLHOM KOHTpPOIe)
cobepute cxeMy NpoBePKN, NPUBELEHHYIO HA PUCYHKe 5.

Orpaxarens

MNon-75scm 1

+
— Tecrep

BbiHocHoe
YCTPOACTBO —

YB-PT

+20B +
OBLY. Munuamnepmetp

Werosnmk +

NATEHUA

PucyHok 5
11
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3.5.2 Ecnn wnmeeTcs BO3MOXHOCTb, pasMecTuTe npuémo-nepedatdynk n pedriekTop-
oTpaaTenb Apyr HanpoTUB Apyra Ha paccTosHun He meHee 8 M. Npun aTom HeobxogmMmo nepe-
KpbITb 3/4 NOBEPXHOCTU pechnekTopa Unmn MCNonb3oBaTb OAUH N3 YETLIPEX OTPaXKaloLMX dNeMeH-
TOB pedoriekTopa, AEMOHTMPOBAB ero B COOTBETCTBMM M. 3.6.2 1 puc. 6.

3.5.3 [ina ynobcTBa KOHTPOMsS CONPOTUBNEHUN BbIXOAHbIX LieNen ontopene u MaHunynsumim
C OABWXKaMM NepeknoyaTens TakTukn paboTbl pekoMeHayeTca NpMEMO-nepeaaTymk NoONOXnTb Ha
NMOCKOCTb CTOMa ONTMYECKUMU UHOuKaTopamun BBepX. KoHTpornb Toka notpebneHns npoBoauTb
no amnepMeTpy, a KOHTPOSNb CONPOTUBIIEHUN BbIXOAHBLIX Lienen ontopesie - no ommeTpy. Ansa mc-
KINOYEeHMs CMeLLeHns NpuémMo-nepeaaTymka nocne BbIKNIYEHNS pexumMa CTUPOBKU pekoMeHay-
€TCH Ha CTOJ1 MOCTENUTb MOKPbITUE C HECKOSTb3SALMM BEPXHUM CII0EM, a NPY MaHUNYNSAUUAX C ne-
pekntovaTenem TakTukn paboTbl U NPU U3MepPEeHnax CoONPOTUBIEHUA BbIXOAHbLIX Lenen ontopene
npuémo-nepeaaTyuk crnegyeT NpuaepXueaTb PYKOMW.

3.5.4 B npouecce npoBepkn Ang naeHTugrkaLmm pexmmo paboTbl ONTUYECKON MHOMKALNN,
ANS1 yCTaHOBKM TakTUKM paboTbl u3seLwatensa u ans onpeaeneHns COCTOSHUS BbIXOAHbIX Lienen B
pasnnyHbIX pexnmMmax Heobxoammo nonb3oBaTtbcs Tabnuuamn 3, 4 1 6.

3.5.5 YcTaHoBUTE OBWXKM Nepeknoyvatensa TakTukM paboTbl NpUEMHUKA B criegyrouime rno-
noxeHus: «1» n «2», «4» - «BknoyeHo» (ON), «5» n «6» - «BblkntoyeHo» (YyCTaHOBNEHbI PEXUMBI
IOCTUPOBKK, (POPMUPOBAHUSA BbIXOAHbIX curHanoB «[loxap H3K», ObicTpon komneHcauuu 4yB-
CTBUTENBLHOCTKM M Nopor cpabaTtbiBaHus - 50%).

3.5.6 lNoBepHUTE NpUEMO-nepeaaTymK B CTOPOHY OT peduriekTopa, YTobbl MakcumMarnbsHO pac-
COBMECTUTb MX Anarpammbl HanpaBneHHOCTU. BknounTe MCTOYHUK NUTaHus. MpoKOHTponupynTe
Ha NpPUémo-nepeaaTymke Hanuyme yCTaHOBUBLLEWCHA OMNTUYECKON MHAMKALMM «MEHbLUe MEHbLe-
ro» (ABOMHOE MUraHue OBYX KpacHbIX) NN «oveHb 6rm3ko» (aBa 3eneHbix). OTcyTCcTBME MHAMKA-
UMM «MEeHblUe MeHbLUero» (OBOMHOE MUraHue ABYX KpacHbIX), KOTopad gOMKHa 6bina Obl BKMtO-
YATBCS MPU CUITbHOM pPaCcCOBMELLEHUN AuMarpaMm HanpasneHHOCTW, 0OYCNOBNEHO BO3MOXHbIM
OTpaXkeHMeM OMTUYECKOro flyda OT pasfiMyHbIX NpeaMeToB B nomelleHun. BknioyeHus aTtoro pe-
XnmMa MOXHO A0BUTBCSA NYTEM MOSTHOMO NMEPEeKpbITUS OOHOW M3 NUH3 NpPUEMOo-nepenaTyvka, ans
Yyero Heobxo4MMO 3aKpbiTb MOSIOBMHY MOBEPXHOCTU COBMELLEHHOW FNH3bI (BEPXHIOK WU HUX-
HIOHO).

3.5.7 TIpokoHTponupymnTe TOK NOTpebneHns nsseLlaTens, KOTopbl AOSMKEH HAX0OUTLCS B
npegenax ot 10 go 15 MA.

M3mepbTe conpoTuBrEeHNEe KOHTaKTOB ontoperie «HeucnpaBHOCTLY (KNeMmbl «9» n «11y»),
OHO JO0JTKHO ObITb He MeHee 500 kKOm (B pexunme HCTUPOBKM POPMUPYETCS TAKOW XKE CUrHan, Kak
N B pexumme «HeuncnpaBHOCTbY).

3.5.8 MegneHHO nosopayvnBas NPUEMO-NepeaaTynk B CTOPOHY COBMELLEHUS ero ama-
rpaMmbl HanpaBfeHHOCTU C HanpasreHneM Ha pediekTop, AobenTecb cHavyana BKAYEHUS On-
TMYECKON MHAMKALMM «BNU3KO» (CUHXPOHHO OAWMH 3ENEHLIN C OOHMM XENTbIM), Aarnee - «O4YeHb
Onn3ko» (OBa 3efieHbliX), a NOTOM, BO3MOXHO, «bonbLie 6onbluero» (aABa KpacHbIX).

CoctosHne «bonblwe 6onblero» 0OyCNOBMEHO MEHbLUMM PaCCTOSTHUEM MexXay Npuémo-
nepegaTtymkomMm n pedriekTopoM 1 03HaYaeT, YTO NPUHMMaeMbI curHan bonblle BEpPXHEro npeae-
na guanasoHa aBTOMaTMYeCcKoro perynmpoBaHus Npu OCTUPOBKE (KOIMMULNEHT YCUNEHUS MU-
HUManbHbIA, aMNANTY4a CUrHana Ha Bbixoge ycunutens donblue AonycTMMOoro npeagena).

MwuraHue KpacHOro nHgukaTopa noovYepenHo C 3enéHbIMU UHOMKaTOpaMu nokasbiBaeT, YTo
CUrHan yBenuyumics, a MuraHme XenTtoro uHamMkatopa noovepeénHo C 3enéHbIMU MHOMKaTopamm
nokasblBaeT, YTO CUrHamn yMeHbLUUIICA.

3.5.9 B nonoxeHun npuémo-nepepartynka «OnmM3ko» Unu «oveHb GNU3KO» M BbIKMYMTE
PEeXNM IOCTUPOBKM (OBUMXOK «1» nepekrntodaTtens ycTaHOBUTb B BbIKIIOYEHHOE MOSTOXEHNE).

B TeyeHme MuHyTbl u3Bewatenb 6yaet muratb GenbiMu nHaukatopamm. CMeHa MuraHus
AByx OenbiXx MHOUKATOPOB Ha ABa 3eneHblX MHAMKaTopa O3HavyaeT, YTo M3BellaTenb nepewén B
OEXYPHbBIN PEXUM.

M3mepbTe conpoTuBrieHne KOHTaKToB ontoperie «HeucnpaBHOCTb» (KneMmmbl «9» n «11»),

OHO JOJTKHO ObITb He 6ornee 30 Om.
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3.5.10 TllyTéM NOMHOro NEpPEKPbITUS OKOLLKA NPUEMO-NepeaaTynka YEPHON NMMEHKON CbiMU-
TUPYNTE pexum «HencnpaBHOCTL-Ny4Y» U KOHTpoOnupynTe B TedeHue (6 - 8) cekyHa Hanu4vve or-
TMYEeCKoM nHaMkKaumm «Habop HemcnpaBHOCTUY» (CUHXPOHHO OOUH 3€NEHBIN U OLMH XENTbIN) C Mo-
cnegyrowen dukcaunen nsseweHns «HemcnpaBHOCTb-Ny4Y» (ABa XENTbIX).

3.5.11 Y6epuTe M3 ONTUYECKOrO fyda BBEAEHHYK paHee nperpagy M NPOKOHTPONMpynTe
peXnM ONTUYECKOM MHAMKAUUKU «camocOpoc HeucnpaBHOCTb-NyY» (OBa 3enéHbIX NooYepénHo C
ABYMSI CUHUMM). JTO O3HA4YaeT BOCCTAHOBMIEHWE MPUHMMAEMOro CurHamna [O YPOBHS pexuma
«Hopma» 1 Hayano Habopa ycrnosui ang camocbpoca nsselleHns «HencnpaBHOCTb-NyY».

Ecnu B TeyeHMe MUHYTbI NPUHUMaeMbI curHan dyaeT NOCTOSSHHO COOTBETCTBOBATb YPOBHHIO
pexuma «Hopma», To usBelleHne «HencnpaBHOCTb-Ny4» OyaeT aBTOMaTU4ECKM COPOLLUEHO, On-
TMyeckasa nHavkauus oygeT otobpaxaTtb pexunm «Hopma» (MuraHne LeHTpanbHOro 3efEHOro NH-
AnKatopa) ¢ pedkMM BKIoYeHneM pexnma «HeuncrnpaBHOCTb-Ny4» (MUraHue pas B BOCEMb TaKTOB
XEnToro nHaukaTopa).

3.5.12 TlyTéM 4YacTMYHOro NepeKkpbITUS MOBEPXHOCTM pedhriekTopa YEPHOM NEHKOW, Aoben-
TeCb BKIMOYEHUS onTudeckon vHamkaumm «Habop noxapa» (CMHXPOHHO OOWH 3enéHbli U OaWH
KpacHbIN)

Uepes (6 — 10) cekyHA NpOKOHTponupymTte ukcaumto nsselleHna «Moxap» (OBa kpacHbIX).

M3mepbTe conpoTMBREHME KOHTaAKTOB ontopernie «HeucnpaBHOCTb» (Knemmbl «9» n «11y»),
OHO JOJTKHO ObITb HE MeHee 500 KOm.

YcTaHoBUTE OBWXKOK «2» MNepeknoyaTens B BbIKITOYEHHOE MOnoxeHne. MamepbTe conpo-
TUBIEHNe KOHTakToB ontoperie «[lMoxap» (knemmbl «9» n «14»), oHO AOMKHO BbITb He 6onee 30
Owm.

3.5.13 OrTknounTe Ha BpeMs He MeHee 2 C NuTaHue m3BellaTtens (pekomeHayeTcs npoms-
BOAUTb C MOMOLLBIO OTAENBHOrO BbIKMOYaTENs, T.K. NPU BbIKMIOYEHUN UCTOYHWKA MUTaHUSA ero
HanpsbKeHue, Kak NpaBuIio, CHMXXaeTCa HeAOCTaTOYHO BbICTPO).

lMocne nogayn HanpsKeHUs NMUTaAHUA M3BeLWaTenb LOSMKeH nepentn B paboTtbl «Hopma»
(nBa 3enéHbix).

3.5.14 Y6epute 13 onTUYECKOro nyya BBEAEHHYIO paHee nperpagy U NpOKOHTPONUPYMTE ne-
peKntoYeHne ONTMYECKON MHAMKALMM B PEXUM MOMEPEeMEHHOro BKIHOYEHUsI cOCTOsiHUM «Hewnc-
nNpaBHOCTb-NYyY» (OBa XENTbIX) n «Hopma» (OoBa 3emneHbIX), YTO O3HA4YaeT BOCCTaHOBIEHNE Npu-
HMMaeMoro curHana o ypoBHS pexuma «Hopma» u Havano Habopa ycnosun gnsa camocbpoca
nsBelleHns «HeuncnpaBHOCTb-NyY». ECcnn B TeyeHWe MUHYTbI NpUHMMaeMbIn curHan GygeT no-
CTOSIHHO COOTBETCTBOBaTb YPOBHIO pexnma «Hopmay, To nsseweHne «HencnpaBHOCTb-ny4» Oy-
AeT aBTomaTuyecku cbpoleHo. NMpu 3TOM BbIXOAHbIE CUrHanbl «HeMcnpaBHOCTbY OTKMOYalTCA
(onTopene «HeucnpasHocTb H3K» koHTakTbl «11» 1 «12» - He 6onee 25 Om, Tok NnoTpebnexHns ot
1,1 no 1,5 MA), a onTnyeckasa nHamkaums byoet otobpaxaTb pexum «Hopma» (OBa 3eneHbix) C
peaknum BKNOYEHMEM pexnma «HencnpaBHOCTb-Ny4Y» (ABa XENTbIX).

3.5.15 YacTmyHO nepekpbiBas NOBEPXHOCTb pedniekTopa, A00enTechb BKIYEHUS onTuye-
CKOM nHamkaummn «Habop noxapa» (CUHXPOHHO OAWMH 3€NEHLIN N OAWNH KpacHbIN) 1 Yepes (6 — 10)
CEKyHA MPOKOHTPONUpynTe ukcauunio n3seLLeHms «BHumaHve» (4BOMHOE MUraHue AByX KPacCHbIX
[MpokoHTponupyntTe bopMuUpoBaHME BbIXOLHbIX CUrHaNoB «BHumaHue» (ontopene «lMoxap HPK»
- «7» n «8» - He Bonee 25 Om, ontopene «loxap H3K» - koHTakTbl «9» 1 «10» - He MeHee
500 kOm, Tok noTpebnennsa ot 8 oo 10 MA).

3.5.16 YcTaHOBUTE ABWXOK «2» Mepeknyarens B nonoxeHne «BbiknoyeHo» (pexum ¢op-
MUPOBaHNA BbIXOAHbLIX curHanos «lloxap»). NpoKOHTpONMpynTe nNepekntoyeHmne onTUYECKON UH-
Ankaumm B pexum «loxap» (ABa KpacHbIX) U hopMupoBaHMe BbIXOAHbLIX CUrHanoB «[lloxap»
(onTopene «Moxap HPK» - «7» n «8» - He 6onee 25 Om, onTtopene «[lMoxap H3K» - KOHTakTbl «9»
n «10» - He meHee 500 kOM, Tok noTpebnenna ot 30 go 40 mA).

3.5.17 OTkniounTEe Ha BpeEMS HE MeHee 2 C NUTaHne u3BellaTtens (pekomeHayeTcsa Npou3Bo-
ANTb C NOMOLLbI0 OTAENbHOrO BbIKMOYATENS, T.K. NPWU BbIKMIOYEHUN WUCTOYHUKA MUTAHUSA €ro
HanpsbkeHue, Kak NpaBuro, CHMWXaeTcs HeJoCTaToO4YHO BbICTpOo). locne BOCCTaHOBNEHWUS nogayu
nUTaHWs n3BeLlaTenb JOMKEH BOCCTAHOBUTL pexum paboTbl «Hopmay» (aBa 3eneHbix).
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Tak Kak COCTOsiHME nepekrnoyaTensa TakTUkM paboTbl ObliNo M3MeHeHO, 3TO ByaeT oTobpaXaTbCs
ONTUYECKOM UHAMKaunen (peakoe BKNHYEHUe OQHOro 3efIEHOro Ha (poHe YacToro BKIOYEHUS Of-
HOrO XXENToro).

3.5.18 MNpn HeobxoauMoOCTM NpoBepKka usBeLwlatenen MoxeT ObiTb NpoBegeHa COBMECTHO C
BbIHOCHbIM ycTponcteom YB-MPO-MNMPM, npu aToM nmutaumsa pexmmoB cpabatbiBaHus («[loxap
HPK» unu «Moxap H3K») n «HencnpaBHOCTb» MOXET OblTb OCYyLLECTBIIEHA C MOMOLLbIO KHOMOK
ANCTaHLUMOHHOM NPOBEPKM BbIHOCHOIO yCTpoucTBa. [Npn 9TOM MHOMKATOP BLIHOCHOIMO YCTPOWCTBA
npv npoeepke byaeT oybnuposatb paboTy MHAMKATOPOB NPUEMO-NEpeaaTymKa.

3.5.19 Ecnn npun npoBefeHUN NpOBEPKM U3BeLlaTesiv UMenn ONMTUYECKYID WHOMKAUUKO U
dhopmMmpoBanu BbIXOAHbIE CUrHanNbl B COOTBETCTBMM C NPUBEAEHHON METOAMKOMN, TO OHU CYUTAIOT-
Cs BblAep KaBLUMMM NOMHOMYHKLMOHANbHYI0 NPOBEPKY Ha paboToOCNOCOOHOCTD.

3.6 Yka3aHusa 06 ycTaHOBKE U MOHTaxe u3BeLwatenemn

3.6.1 lMpn NpoekTMpoBaHMN pasMeLLeHNa m3Bellatenen HeobxooMmo PyKOBOACTBOBATLCS
Csopowm [lNpasun Cl1 484.1311500.2020 (pasgen 13).

3.6.2 lNpuémo-nepenatynk n pedonekTop-oTpaXKatenb AOSMKHbl pacnonaraTbCa HanpoTuB
apyr gpyra Ha pacctosHum oT 8 o 120 m. NMpn aTom HeobxoaMmo npaBusibHO BblbpaTb Tpebye-
MoOe KonimyecTBo pedhriekTopoB. [pu ogHOM pedbrnekTope u3selaTtenb Npu ICTUPOBKe obecneyu-
BaeT rapaHTMpPOBaHHYI BO3MOXHOCTb aBTonogbopa ONTUManbHOro Ko3ddUUMEHTA YCUNEHUS
ansa paccroaHunin ot 25 go 80 M, npu AByx pedoriektopax - ot 30 go 100 m, npu YeTbIpéx pednek-
Topax - o1 50 go 120 m.

[na pacctosHun MeHee 25 M HeO6XOAMMO MCMNONb30BaTh BCEro OAMH 3rIEMEHT U3 YeTbIPEX
YCTaHOBIEHHbIX Ha pediekTope, Ha KOTOPOM HaHeceHa rpagympoBka. [ns aToro ero Heobxoam-
MO OEMOHTUPOBATL C pedriekTopa, OTKPYTMB YeTbIpe KPENEXHbIX LLypyna, U 3aKpenuB Ha CTEHE C
NMOMOLLIbIO LLIYPYMNOB M3 KOMMSEKTA NOCTaBKW.

CnegyeT yunTbiBaTh, YTO €Cnv AN ONpeaenéHHOro pacCTosiHUS M3BeLlaTeflb MOXET HOp-
MarnbHO OTBLHCTUPOBATLCHA C Pa3NUYHBbIM KONMYECTBOM PedrieKTOPOB (Hanpumep, Ansi paccTosi-
Husa 40 M), ero NOMexXoyCcTon4YnBOCTL ByaeT Bbilwe Torga, korga pednekropos 6onblie. 3To 0by-
CNOBMIEHO MEHbLLUNM 3Ha4yeHneM Tpebyemoro koapuuneHTa ycuneHuss U, COOTBETCTBEHHO,
MEHbLLEN YYBCTBUTEIbHOCTbIO K BHELLUHUM BO3AEWCTBYHOLUUM 3MIEKTPOMArHUTHBIM M ONTUYECKUM
nomMexam.

3.6.3 B cooTBeTCTBUM C AOEUCTBYIOLWMMUA HOPMATUBHBIMW OOKYMEHTAMW MakCUMarsbHO-
BO3MOXHad LUMPUHA 3alLmLLaemMoro ogH1UM nsseLlatesieM npocTpaHcTea - rno 4,5 M ¢ Kaxaomn cro-
POHbI OT ONTUYECKON OCW.

3.6.4 MnHnmanbHO-HeObX04MMOE PacCTOSAHUE MeXAy OMTUYECKMMM OCAMM ABYX COCELHMX
n3BeLLaTenen He perfnaMmeHTUpyeTcs, HO crnefyeT yuyuTbiBaTb, YTO Npu BGNNM3KOM pacrnonoXeHun
n3BeLlaTenen gpyr oT gpyra, cocegHunn pednekrop 6ygeT 4acTUYHO ydacTBOBaTb B CO34aHUM OT-
paxeéHHoro ny4va. B npuvHuune, Ha paboTy ussewaTtens No obHapyXeHUo gbiMa 3TO 0BCTOATENb-
CTBO He BIMSIET, HO NPU NPOBEPKE YYBCTBUTENBHOCTN HEOHBXOAMMO ByaeT nepekpbiBaTb YacTb OT-
pakaloLLlen MOBEPXHOCTU HE TOSIbKO CBOEro oTpaXkaTesis, HO U CoCegHuX, nonajarwmnx B 30HY
AnarpaMmmbl HanpaBIEHHOCTU NPUEMO-NepeaaTymKa.

3.6.5 lNpu BLIOOPE MecTa Ans pasmeLleHns Npuémo-nepenarymka Heobxogmmo obecneunTb
3aLUTY ero YyBCTBUTESbHbIX 3NIEMEHTOB OT BO34ENCTBUSA NPAMbIX COMHEYHbIX STyYen unu gpyrmx
MOLLHbIX MCTOYHWKOB CBeTa (Hanpumep, NpOXeKTOPOB), MMEKLMX B CBOEM CMNEKTPe WU3NyYyeHus
MOLLHYIO MHPaKpaCHYO COoCTaBnAoLLYyt0. [1nst 3TOro MMHUManbHO HEOOXOANMBIN Yron Mexay on-
TMYECKOM OCbH0 1 NagalLwmMn Ha NnpuémMo-nepeaaTymk n pednekTop fiydammn ceeta JOrmKeH ObiTb
He meHee 10 rpagycos.

3.6.6 [Ang MMHUMM3aALMN BNUSHUS OCBETUTENbHBIX NPUOOPOB Ha paboTy m3BewaTensa peko-
MeHOyeTCa NpueEMo-rnepedaTynk pacnonaratb Ha MakCUManbHO-BO3MOXHOM yAaneHunm OT 3TuX
npubopoB, Npu 3TOM CreayeT yunTbiBaTb, YTO BANAHNE NOMEXOBbLIX ONTUYECKUX U3NydYeHnn dyaeT
TeM cunbHee, YeM Oonblle paccTosHUE Mexay NPUEMOo-nepeaaTtynmkom u pednekTtopom (M3-3a
fonbLuero 3HayeHusi nogobpaHHOro Npu KCTUPOBKE KO ULUMEHTA YCUIEHNS).
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3.6.7 N3Bewatenn HeobOXoOMMO YyCTaHaBnMBaTb Ha KECTKME HENOLBMXHbIE KOHCTPYKLUK
(cTeHbl M3 kKMpnuya mnu xenesobeToHa, kKanuTanbHble KONMOHHbI U 6ankn n Np.), He noasepra-
omeca nepemeLLeHmsm, Bnbpaumam n gecopmaumsam.

3.6.8 Npn MoOHTaxe OAHOMNO3NUMOHHBIX U3BeLLaTeneun, K KotopbiM oTHocuTca UM212-75CM,
cnefyeTt yunTbiBaTb, YTO UX 3KCMyaTalLMOHHbIE XapaKTEPUCTUKM BECbMa 3aBUCMMbI OT NapasuT-
HbIX OTpaxeHui. Hanbonee 4yacto BCcTpevarowmmmnca HebnaronpmstTHeiMm dpaktopamu anga pabo-
Tbl OQHOMO3MUMOHHbBIX M3BELLLATENEN ABNAETCS HanmMyne o4MHOYHbIX BbICTYMNOB C OMEHb XOPOLUEN
oTpakaroLlen cnocobHocTbio. Kak npaBmno, 3To BO34yX0BOAbl M3 OLMHKOBAHHOW CTanu, CBETUIMb-
HUKN C BnecTAwmnMN BOKOBLIMWN MOBEPXHOCTAMN N pebpUCTbIE NOBEPXHOCTU, KOrga YNCHO BbICTY-
naroLLmMx YacTten, cnocobHbIX co3aaTb MOMEXOBbIE OTpaXKeHUs npeBbiwaeT 6onee 3 WTyk Ha 10 m.
B cBA3n ¢ Tem, 4TO onpenenuTb C 4OCTaTOMHOM TOYHOCTBIO BEMNMUYMHY NapasuUTHbIX OTPaXXEHU OT TOM
WU MHOW KOHCTPYKLMW 3apaHee HEBO3MOXHO, TaK Kak OHa 3aBUCUT OT DOPMbl, OKpacku, KavecTsa
NMOBEPXHOCTH, yrina HakfioHa Mo OTHOLLEHMIO K Ny4dy U np., TO B obLlieM Buae crnegyet pykoBOACTBO-
BaTbCA CreaywmMm peKoMeHaaunsIMu:

1) B TakMx nNomeLleHnsix cnegyet obecneynTb pacCTosiHUE OT LiEHTparibHON NMHUK onTu4ye-
CKOro ny4ya [0 ONMCaHHbIX Bbile nperpag He meHee 0,3 wm;

2) yMeHbLUeHne aToro pacctosHus Ao 0,1 M BO3MOXHO TONbKO B criydae, ecnu B AvanasoHe
ot 1 M go 0,3 anctaHuum ot NpuemMo-nepeaaTymnka 0o pedriektopa-oTpaxarensa BosMb nyyYya HeT
Takux nperpag.

3.6.9 llTtaTHOe pasmelleHne NpMémo-nepenaTtymka Ha CTEHE - ONTUYECKUMWN MHAMKaTOpaMu
BHM3, HO NpU HeobxoaMMOoCTH JonyckaeTcs noboe pacnofioxXeHne, Takke MOXHO NoOBopaynBaTh U
pednekTopbl-OTpaXaTenn OTHOCUTENBbHO MX HOPMarnbHOro nosnoXxeHus (Ha paboTy m3Bewatens
BpaLlLleHne ONTUYECKOro fy4a BOKpPYr CBOEN OCU He BIIULET).

3.6.10 [loctyn K OTBEPCTMAM OS5 KpENSieHNa n3eeLlartens K CTeHe, K BbIXOAHbIM Konogkam, K
nepeksitoyaTento TakTUKM paboTbl U K KOCTUPOBOYHBLIM BUHTAM NPOU3BOAUTCA NYTEM CHATUSA BOKO-
BbIX KPbILLEK ABMXEHMEM OT OCHOBaHMS K NIMH3€E (B4OSMb KOPMyca ONTUYECKOW CUCTEMBbI).

3.6.11 PedhnekTopbl-oTpaxkaTenun JOMKHbI yCTaHaBNMBATLCSA Ha MNSIOCKOW BEPTUKanbHOM Mo-
BEPXHOCTW, NEPNEHONKYNSP K KOTOPOM OTNIMYaEeTCa OT HanpaBfieHUs Ha NpUémMo-nepeaaTymk He
bonee, yem Ha 12 rpagycoB. PekomeHaoyemMoe pacnonoxeHne pedrneKkTopoB nNpuBeseHO Ha pu-
CyHkKe 6.

3.6.12 MoHTax npoBOAOB K M3BELUATENTIO MOXET ObITb OcyLLl,eCTBJ'IéH KakK rnpum ncnosib3oBa-
HUN OTKprTOVI, TakK n CKprTOI?I NPOBOAKMN. B ocHoBaHuK n3BelwlaTens MMeEKTCS crneuyuarnbHble no-
JIOCTN Oana nponycka npoeoaoB C OaHoM CTOPOHblI MOHTaXXHOI0 OTCEKa Ha ApYyryto.

3.6.13 MoHTax mn3BelwlaTenen B CUCTEMbl MOXaPHOW CUrHanNu3auuu criegyeTt BbINOSHATL C
NOMOLLbI0 NPOBOAOB N Kabenen, BbIbop KOTOPbIX HEOH6XOAMMO NPOBOANTL B COOTBETCTBUM C Tpe-
BoBaHMsAMK SKCMNNyaTaUNOHHOW AOKYMEHTALUN HA NPUEMHO-KOHTPOSbHbIE NPUBOPHLI.

3.6.14 [InuHa kabensa onga coeanHeHus NpueMo-nepenaTymnka ¢ BbIHOCHbIM YCTPOMUCTBOM Y B-
MPAO-MNPM gomkHa 6bITb MUHMMM3MPOBaHa 1 He npeBbiwaTb 30 M.

3.6.15 lNpu Hanuuuu B 3awiuLaemMom n3seLaTensaMmm noMeLLeHUmM NOCTOAHHO AENCTBYHOLLNX
MOLLIHbIX 3NTEKTPOMArHUTHbIX U3MyYEeHUN OOMMKHbI ObiTb NPEeayCMOTPEHbI MEPbI MO 3alumTe Wnen-
OB 1N ApYyrMx coeguHUTENbHbIX Kabenen oT HaBOAUMbIX NOMeX (NPUMEHEHNE BUTOW Napbl, aKpa-
HUpOBaHMe n np.).
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Ha paccTosiHue oT 8 A0 60 m

Ha paccTosiHue oT 25 00 80 m Ha paccTtosiHue oT 30 go 100 m

R

Ha paccTtosiHiue oT 50 go 120 m

PucyHok 6

BHUMAHUE. Ecnu B 3aumnwiaemMom noMeLeHNn ypoBeHb AENCTBYHOLLMX SNTEKTPOMArHUTHbIX
nomex npesblwaet TpeboBaHua n. 1.2.32 TEXHMYECKUX XapakKTepuctuk (ctp. 4), TO KayecTBO
YHKUMOHNPOBaAHNA U3BeLLaTenen He rapaHTUpyeTcA.

3.6.16 Knemmbl BbIXOOHbIX KONOAOK M3BeLwatenen no3sonsaT NoaknoyaTe NpoBoga ¢ ceve-
Huem »un ot 0,2 oo 1,5 MM? (anameTp xmn ot 0,5 go 1,3 mm). MNpu nogknNYeHMn NPoBOAOB C
AnamMeTpoM Xun meHee 1 MM pekoMeHayeTCa NPUMEHSTb NeTNeBY0 POPMOBKY KOHLA XXUIbl.

3.6.17 Cxema kpennennsa npuémMo-nepeaaTymka kK CTEHe NpuBeaeHa pUcyHke 7.

KNEMMb
NOOKMIOYEHNS | KNEMMBb
BLIXOOHOMO N\ MUTAHUS
CUTHANA e EMMb
T MOAKMOYEHUA
BYOC

~~ TECTEP 52

PucyHok 7
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3.7 DcTnpoBka nsBewartens

3.7.1 N3Bewatenb K Ha4any HCTUPOBKN OOMMKEH ObiTb HAOEXHO 3aKpenséH Ha MecTe ycTa-
HOBKW, MOSIHOCTbIO CMOHTUPOBAH B CUCTEMY MOXapHOW CUrHanm3aumm B COOTBETCTBUMN C BblOpaH-
HOW CXEMOW MOAKMIYEHNA U OBWXKKN NepekroyaTensa npuémo-nepegarynka AoSMkHbl bbITb ycTa-
HOBIEHbl B COOTBETCTBMM C BbIOpaHHOWM TakTUKOM paboTbl (CM. Tabn. 4 Ha cTp. 16).

3.7.2 lpn npoBeaeHnn MycKo-Hanago4vHbiXx paboT HeoBXOAUMO MOMHUTb, YTO BKIIOMEHME
pexxumMa HCTUPOBKM B N3BeLLaTerie ConpoBoXaaeTcs POpMUPOBaAHMEM BbIXOOHbLIX cUrHanoB «He-
NCNPaBHOCTb» U 3TO U3BELLEeHNe ByaeT TpaHCNMPOBaTLCA Ha NPUEMHO-KOHTPOIbHbIM Npnbop (ec-
N cxema BKINIYeHNs nsBellatensa obecnevmBaeT 3Ty TpaHCNAUMIO).

3.7.3 BknioyeHne pexuma ICTUPOBKN MyTEM YCTAHOBKM ABWXKKA «1» nepeknovatens TakTu-
Kn paboTbl B nonoxeHue «BknoveHo» (ON) MoxeT ObiTb NPON3BEAEHO Kak 40 nodadn Hanpsxke-
HUSA NUTaHKUA, Tak U nocne.

3.7.4 Tpouecc CTUPOBKN 3akmnovaeTcs B nocriegoBaTenbHOM noabope nonoXeHusa npué-
MO-nepegaTtymMka B ropM3oHTasnibHOM U BEpPTUKANIbHOW MIIOCKOCTSX, MNP KOTOPOM ero guarpamma
HanpaBfeHHOCTM MaKCMMaribHO COBMafaeT C HanpasfeHWeM Ha pedrnektop v npuHUMaeMbIn
CUrHan CooTBETCTBYET MaKkCMMasibHO BO3MOXHOMY 3HA4YeHW0 OS5 BbIGpaHHOIrO pacCTOAHUA MeX-
Ay Npueémo-nepeaaTymkom u pedriekTopom.

3.7.5 NMoabop nonoxeHun npuémo-nepedaTymka MPOU3BOAUTCA NYTEM 3aKpyyYMBaHUA WK
OTKPYYMBaHUSA HOCTUPOBOYHbBIX BWHTOB YrIOB MOJSIOXKEHUS B FOPU3OHTANIbHOW W BepTUKaNbHOM
NNocKocTaAX (CM. puc.7).

NMPUMEYAHMUE. B cnyyae HegoCTaTOMHOCTM AMana3oHa perysimpoBku B Kakyo-rimbo ctopo-
HY, €er0 MOXXHO CMEeCTUTb B 3Ty CTOPOHY MYTEM OTKPYYMBAHUS UMK 3aKpyydnmBaHus 6a3oBoro pery-
NMPOBOYHOro BMHTA. NMpn HEOBXOAMMOCTUN YBENNYMTDL PErynMpOBKY BNEBO 1 BBEPX 6a30BbIA BUHT
HeobXoaMMO 3aKPYTUTb, @ OCTUPOBOYHbLIE BMHTbI BLIKPYTUTbL HA HECKOSTbKO 060OPOTOB (40 NATH).

3.7.6 Xapaktep U3MEHEHUs MPUHMMAEMOro curHana npu N3MeHeHUU MNOSIOXKEHNA MPUEMO-
nepegarymka («MeHbLle» nnu «bonblley), AOCTMXKEHNE UM NpeaenbHbIX 3HAa4YEeHUN paspeLLEHHO-
ro AgnanasoHa aBTOMAaTMYECKOrO PErynmpoBaHus («MeHblle MeHbLuero» unun «bonbwe Gonblie-
ro»), OTNUYMEe TEKYLLEero 3Ha4yeHUs MPUHMMaeMoro curHama OT MakKCUMManbHO-AOCTUIHYTOro 3a
BECb NMNEpMo ICTUPOBKN («4anekoy, «bnnako» n «odeHb Brnmn3koy), pukcaumst JOCTUNKEHMS HOBO-
ro Makcumyma npuvHMMaemoro curHana («nepesanucby»), otobpaxaetca apymsa RGB uHaukaTo-
pamMu, pacronoXeHHbIMU Ha nepegHen naHenu NnpuémMo-nepeaaTymka.

Tabnuuya 3 - CocTosiHMe ONTUYECKOWN MHOVKALMU B PEXUME KOCTUPOBKU

YcnoBHoe OnuncaHue oToGpaxkaemMoro pexuma o
CocTosiHMe onTnYecKkon NMHANKaLuu
HanMeHoBaHue | paboTbl
«OYEHb [MpuHMMaeMbI curHan o4eHb Marno
OTNiM4yaeTcsa OT MakCUMarnbHO- [iBa 3eneHbix
6rm3ko» )
pocturHytoro (He 6onee 10 %)
[MpyHUMaeMbIn curHan He HaMHOro .
CWHXPOHHO OAMH 3eneHbI C OOHUM
«Bnm3ko» MEHbLLIE MaKCUMarbHO-AOCTUTHYTOrO
0 XenTbim
(He Bbonee 20 %)
«OAneKoy [MprMHMMaeMbI CUrHan HaMHOro CWHXPOHHO OAMH 3eneHbIi C OOHUM
MEHbLLE MAKCUMaITbHO-AOCTUTHYTOrO | KPACHbIM
«GOnbLLEY OuepegHon NPUHATLIN curHan 6onb- | CUHXPOHHO OAMH CUHUIA C OOHUM Kpac-
e npegbiayuero HbIM
«MEHBLLEY OuepenHoON NPUHATLIN curHan MeHb- | CUHXPOHHO OAMH CUHUIA C OOHUM Xen-
e npegbiayuero TbIM
MpuHATBLIM curHan GonbLie Makcu-
«nepesanucb» | MaribHO AOCTUTHYTOrO N OH Nepesa- [Ba cuHmnx
nncaH
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[MpogomkeHne Tabnuupbl 3.

YcnoBHoe OnucaHue oToGpaxkaemMoro pexuma

CocTosiHMe onNnTUYeCKOM MHAUKaL MK
HauMeHoBaHue | paboTbl

MpuHUMaembln curHan 6onblle Bepx-

«bonbiue Hero npegena paspelwéHHoro gnana- | [1sa KpacHbIX
oonbLiero» P pasp P
30Ha perynmpoBaHns
«MEHbBLLE MpUHMMaEeMbIN CUrHan MeHbLUE HUX-
Hero npegena paspeLlléHHoro amana- BOWMHOE MUraHme AByx KpacHbIX
MEHbLLEro» pea pasp A A ABYX Kp

30Ha perynMpoBaHus

3.7.7 Npouecc 1CTUPOBKN U3BeLLaTeNs peKoMeHayeTca NPpOBOAUTL B criealyloLlen nocneno-
BaTeSIbHOCTU:

1) HacTporka NonoXeHnsa NpuémMo-nepeaaTymka B ropuaoHTanbHOM NNOCKOCTY;

2) HacTpoKKa NonoXeHUs NPUEMo-nepeaaTynka B BEpTUKarbHOM NIOCKOCTY;

3) NnoacTponka NonoXeHUst MPUEMO-NepenaTymka B ropu3oHTanbHOM MOCKOCTU.

Mpy Hann4MM B NOMELLLEHUN YCNOBUIN, ONMCaHHBIX B N. 3.6.8, IOCTUPOBKY crieayeT HaunHaTb
C TaKOro yrrna HakrnoHa, Kkorga guarpaMmma HanpasfeHHOCTU MUHMMarbHO BO3MOXHO 3axBaTblBaeT
nperpagbl, CNOCObHbIE co3aaBaTh 3HAYUTENbHbIE NOMEXOBblE OTpaxeHusa. CnegyeT NOMHUTL, YTO
B TaKMUX NOMELLEHNAX MPU KOCTUPOBKE MOXET BbITb OOHAPY>KEHO HECKONBbKO MakCMMYMOB CuUrHana
N He Bceraa rnaBHbIn U3 HUX ByaeT HanpasneHMeM Ha pedrneKkTop-oTpaxaTesb.

3.7.8 Bbixoa 13 pexrMma CTUpPOBKKN (YCTaHOBKa ABWXKKA «1» nepekntovaTtens TakTuku pabo-
Tbl B NONOXeHNE «BbIKIOYeHO») AOMKEH NPON3BOAUTLCS TOMBKO NPWU HannUYnMm OnTUYECKON UHOMU-
Kauum «oyeHb 6nmsko» mnu «bnmsko». Ecnn B npouecce HOCTUPOBKM He yOaéTcs BEPHYTbCS B
yKasaHHble peXunMmbl, TO PEeXuM HCTUPOBKM pekoMeHOyeTCA MOBTOPUTb CcHavana. [loBTopHoe
BKIMIOYEHNE pEXMMA HOCTUPOBKN CO COPOCOM 3adMKCUPOBAHHBIX 3HAYEHUN KO3 DULNEHTOB yCU-
NeHna U aMmnnuTydbl CUrHana ycunuTensl, COOTBETCTBYHOLUMX MaKCMMarbHO-AOCTUTHYTOMY 3a
BECb Nepunon HCTUPOBKN 3HAYEHUIO NMPUHMMAEMOro CUrHana, BO3MOXHO OTKITHOYEHWEM MUTaHUS
Ha Bpems bonee 2 ¢ (Hanpumep, dopmupoBaHue pexmma «Copoc» NMPUEMHO-KOHTPOSTbHBLIM NpPU-
OOpPOM) MK BLIKNKYEHNEM PEXMMA FOCTUPOBKM (ABMXKOK «1» nepekntoyaTtens B nonoxeHue «Bbi-
KNKYEHO») C NocneayoLwmnM BKIYEHNEM Yepe3 2 MUHYThI (N0 OKOHYaHUN NEPEXOAHOro pexnma).

3.7.9 lNocne yctaHOBKM ABWXKA «1» nepekrnoyvatens B noroxeHne «BblknioyeHO» uiBella-
TeNnb B T€YEHUE MUHYTbl YTOYHSET 3HayYeHue KoapuUneHTa yCuneHms u amnnamTygbl curHana
YCUNUTENS, KOTOPbIE MO OKOHYAHMIO NEPEXOAHOro npolecca dyayT 3anvcaHbl B 3HEProHE3aBUCU-
MY NaMsATb KakK MHCTannMpoBaHHble. [1py HaxoxaeHun nssellatens B NnepexoaHoM pexunme Ha
npUemo-nepesaTymk u Ha ONTUYECKUN NYY HE OO0ISHKHO OKa3blBaTbCA HUKAKOro BHELLUHEro BO34eWn-
CTBUSI.

3.7.10 Ecnn nocne oKoHYaHWA NepexodHOoro pexuma ussellaternib UKCUpyeT U3BELLEHnEe
«HewucnpaBHOCTb-gonycka» (CUHXPOHHO OLMH XENTbIN U OOUH CUHWI), TO 3TO O3HA4YaeT 3anuchb B
3HEeproHe3aBUCUMYK0 NaMATb MHCTANMMPOBAHHbBIX 3HAYEHUN KO3IUUMEHTa yCUNeHna n amnmum-
TyObl CUrHanNa ycunutens 3a npegenamMmm paspeLléHHbIX 4oMyCcKoB (Hanpumep, U3-3a BO34ENCTBUS
Ha ONTMYECKUN Nyd B Nepuos OEeNCTBUSA NEPEXOAHOro pexuma), U cnegyet NnoBTOpUTb BbIXO4 U3
IOCTUPOBKM 6€3 N3MEHEHUS NMOMOXEeHUs NpUEMo-nepeaaTymnka. [Ana atoro crnegyeT BKIKYUTL pe-
XNM IOCTUPOBKM, OOXAATbCH pexmMa «odeHb 6nm3ko» (Korga yxe He OyaeT pexmmoB «bonbLie»
N «nepes3anucb») U BHOBb MOBTOPUTL BbIXO U3 HOCTUPOBKN.

3.7.11 dukcaumsa pexmma «MeHbLLEe MEeHbLUEro» B NpoLecce HCTUPOBKM O3HAYaeT, YTO UK
anarpaMmma HanpasfeHHOCTM NMPUEMO-NepeaaTymka CUIbHO paccoBMELLEHa C HanpaBfeHneM Ha
pednekTop, unu pacctosHne Mmexay nNpuémo-nepedatynkom u pednektopom Gonblue JonycTu-
MOro.

3.7.12 dukcaums pexnma «bonblue donbliero» B NpoLecce HCTUPOBKM O3HAYaET, YTO pac-
CTOSHWE Mexay NPUEMOo-nepeaaTYNKoM U pedrieKTOPOM MeEHbLUe AO0MNYyCTUMOro unu nnowanb
pednektopa 6onblue He06X0aNMOMW.

17



00O IMTK «MBC» +7(910)524-77-00 ptkivs.ru

3.7.13 MNprmep MeToanKn KCTUPOBKN NPUEMO-NepeaaTymka B ropn3oHTanbHOM NIOCKOCTU C
ONncaHneM TUMOBOro NOBEAEHNS ONTUYECKON UHOMKALUN:

1) CHMMKUTEe BOKOBbIE KpbILLKM NMPUEMO-NEpeaaTymKa.

2) BknounTe pexumm HCTUPOBKW, YCTAaHOBUB OBWXKOK «1» nepekniodatens B MOMOXeHue
«BkntoyeHo».

3) Ecnu Bknouunack MHAMKaUMS «MEeHbLUe MeHbLUero» (OBOMHOE MUraHue ABYX KPacHbIX),
TO 3TO O3HayaeT, YTO NPUHUMAaEMbIA CUrHaMN MeHbLUE HWXHEro npegeria aBToMaTuyeckoro pery-
NMPOBaHUA 1 HEOBX0AMMO A0BUTBLCS ero yBenuyeHus U nonagaHvs B paspeLléHHbIN AnanasoH
nyTéMm CMeLLeHNs NpuémMo-nepeaaTymka Bnpaso Unuv BreBso.

4) Ecnn Bkntoumnach nHankaums «bonblue» (CUMHXPOHHO OAWH CMHUIA C OOHUM KpacHbIM) U
«nepes3anucby» (ABa CUHUX) HA POHE MHAMKAUMK «OYeHb 6nM3ko» (ABa 3eneHbiX), TO 3TO O3Ha4va-
eT, YTO MAET npouecc aBTONOACTPONKN U HEOBXOAMMO AOXAATbCHA ero OKOHYaHus, Korga ocTta-
HeTCsl TONbKO MHANKALUUSA «OYeHb 6rM3Ko» (4Ba 3eneHbIX).

5) MNMoBopaymBas NpuMémMo-nepenaTymMk BNpaBO UMW BNEBO, KOHTPONUPYNTE XapakTep u3me-
HEeHWs NpMHMMaemoro curHana. Ecnun BknoyaeTtcsa nHankaums «bonblie» (CUHXPOHHO OAWH CUHUIA
C OOHWM KpacHbIM), CUrHan yBENUYMBAETCS M HACTpPoWKa MOET B HYXXHOM HanpaBfeHWUW, ecriu
BKMNtOYaeTCs MHOuKauMs «MeHblle» (CMHXPOHHO OOWH CUHUW C OOHWM >KenTbiM), HarnpasreHue
HaCTPOWNKM crieayeT N3MEHUTb Ha NPOTUBOMONOXHOE.

6) MNMoBopoT Npuémo-nepeaaTymka B Ty WU MHYK CTOPOHY HEO6X0AMMO AenaTb MOoLaroBo C
KaK MOXXHO MEHbLUMM U3MEHEHMEM MNOJSIOXKEHUS MPU Kaxkaom ware. Nocne kaxgoro wara Heobxo-
ANMO J0XOaTbCA OKOHYaHUS rnpoLecca aBTonogCTPONKN.

7) Ecnn nocne HeKoToporo Konu4yectBa LWaroB, Mpy KOTOpbIX Habnioganocb yBenuyeHue
curHana wu, BO3MOXHO, nepes3anncb (OBa CUMHUX), cTano HabnaaTtbCs YCTOMYMBOE YMEHbLUEHME
cuUrHana m vHaukKauus n3 pexunmMa «oyeHb 6nmnako» (ABa 3eneHbiX) nepelurnia cHayana B pexunm
«61M3Ko» (CUHXPOHHO OAMH 3€NEHbIA C OAHMM XEMNTbIM), a 3aTEM B PEXUM «Aanekoy» (CUHXPOHHO
OLMVH 3ereHbI C O4HMM KpacCHbIM), TO 3TO O3HAYaeT, YTO ONTUMAribHOE MOMOXeHNe MPOMAEHO U
HeobXxo4MMO K HEMY BEpHYTbCS, AOOMBLUMCL pexmnma «o4veHb 6nm3ko» (ABa 3eneHbix). [pu He-
BO3MOXHOCTN BHOBb JOBOUTLCSA 3TOr0 pexxuma MHAMKauumn, HacTponka MoxeT ObiTb 3aBeplueHa B
pexume «Bnmn3ko» (CUHXPOHHO OOWH 3EMEHbIN C OOHUM XKENTbIM).

8) No OKOHYaHUK HACTPOMKM OMTUMANbHOrO MOSIOXEHUA NPUEMO-NEpenaTynka B rOpU30H-
TanbHOW NMIOCKOCTM CneayeT nepenTun K FDCTUPOBKE B APYron NAOCKOCTM MO aHanormM4Hom metoau-
Ke.

3.8 PekomeHaaumm no BbIGOPY TaKTUKKU paboThbl M3BelaTens
3.8.1 Boibop TakTMkm paboTbl M3BewaTtensa nNpouM3BOAUTCA C MOMOLLBI Nepeknovarens,
PacnonoXXeHHOro B NpMEMO-nepeaaTymke nog CbEMHoON 6GOKOBOW KPbILLIKOW.

Tabnuua 4 - YcTtaHOBKa peXMmMoB paboThl

Ne amxka | Taktmka paboTbl nssewiarens

nepekno- | BoiknoyeH BkrtoueHo (ON)
yaTens
1 [exXypHbIN pexxum Pexvm 1ocTnpoBku
2 Curnan «[Noxap-HPK» CurHan «[Noxap-H3K»
3 He ncnonbsyetcs
Pexnm meaneHHom kKoMneHca- Pexum ObICTpon KoMneHcauumn YyBCTBUTENb-
4 UMM YYBCTBUTENBHOCTU HOCTM

50 % — 5 — BbIKN. 6 - BbIKIT.
40 % — 5 — BKJ1. 6 - BbIKI.
30 % —5 — BbIKkN. 6 - BKI1.
20 % —5 —BKn. 6 - BKI.
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3.8.2 Buibop hopmupoBaHua curHana «loxap-HPK» unn «Moxap-H3K» 3aBucnut o1 cxembl
BKMOYEHUNA 13- BewaTensa B wnende. [nsa cxembl ¢ ucnonb3oBaHMeM [o6aBoOYHOrO pesncropa
RA HeobxoomMmo OBUXOK «2» nepekntovatens BblknounTb («lMoxap-HPK»). nsa cxembl ¢ ncnonb-
30BaHMEM LUYHTUpYoLero pesnctopa R HeoBxoaMMO ABWXKOK «2» Mepeknoyatenst BKAYUTb
(«Moxap-H3K»).

3.8.3 Bbibop pexuma BbICTpoM KOMMeHcaumMm 4YyBCTBUTENbHOCTM peKoMeHAyeTcsl aenatb
npu NpMMEHEHMN u3BeLLaTenen B HeoTannMBaeMbIX MOMELLEHUSX, F4e BO3MOXHbl LOCTATOYHO
ObICTpble M3MEHEHUsI TeMMepaTypbl Bo3ayxa (Hanpumep, 3UMOK Npu CMeHe BPEMEHU CYTOK), KO-
TOpble MOryT MOBNUATL Ha CTAabWINBbHOCTbL NMapamMeTpoB OMTUYECKOro fyya (Hanpumep, u3-3a He-
3HAUYUTENbHbIX U3MEHEHUI MONOXEHMS NPUEMO-NepeaaTymka Unm nU3-3a BPEMEHHOIO YXYALIEHUS!
YCINOBWIA MPOXOXAEHUS ONTUYECKOIO Nyva Yepe3 KOHTPoNMpyemyto cpeay). B octanbHbIx criyyasx
pekomeHayeTcsl BblGMpaTb pexxum MeaneHHom KoMneHcaunm YyBCTBUTENbHOCTY.

3.8.4 Bbibop nopora cpabaTbiBaHUA OOMKEH ONpenendaTbCa B 3aBUCUMOCTU OT MMEOLLNXCA
TaKTMYeCKMX 3agad no sawmte nomewleHus (obecneyeHne Kak MOXHO 6onee paHHero obHapyxe-
HUA ovara noxapa unum obecneyeHns MakCUMarnbHOM YCTOMYMBOCTU K BO3MOXHbLIM MOMEXOBbLIM
BO3AENCTBUSIM Ha ONTUYECKUA INyd) M B 3aBUCUMMOCTU OT PacCTOsiHUA Mexay npuémo-
nepegatymMkoMm n pednektopom. [na sawmwaemMblX NOMELLEHUA C HOpManbHbIMU (CPeaHUMM)
YCNOBMSIMA MO MNPUMEHEHUIO NIMHENHbLIX M3BELlaTEeNen PEKOMEHAYETCA YyCTaHaBnuBaTb MNOPOr
cpabaTblBaHUS:

- 20% pns pacctosiimi ot 8 oo 20 m;

- 30% ansa pacctosiHum oT 10 go 30 wm;
- 40% pns pacctosiHmn ot 15 oo 50 wm;
- 50% pnsa pacctosHum oT 30 go 120 m.

3.9 Ucnonb3oBaHMe usBeLlaTenen

3.9.1 M3Bewatenn MCNoNb3yrTCA B YETbIPEXNPOBOAHLIX LWendax NoXxapHoW curHanusa-
umn. OcHOBHas cxema CoeaMHEHNN U3BeLLaTens, a Takke MNOAKIOYEHME ero BbIXOOHbIX LEenemn,
npusegeHa Ha pucyHke 8.

WNAJ-
75CM

Ontopene 1 »— 12— +ln. (sbixon)

"Heuenp.”

1 - Wn. (Bbixom)

Ontopene |
"Moxap" L L1 10 j=——  +LWn (exon)

9 - LUn. {Bxop)

BbiHocHoe 2 2 7 - Mer. nu. (ebixom)
YCTPOWMCTBO L

6 ~=——  +MWcr. nur. (exopn)

1 1 T 8 = +Wcr. nu. (Bbixom)

YB-PT

4 4 5 - Uer. nu. (exon)

PucyHok 8
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3.9.2 Cxema ¢ gobaBoyHbIM pe3ncTopom Rpa (pucyHok 9). B aTon cxeme ncnonb3ytTcs HOp-
MarbHO-Pa30OMKHYTbIe KOHTaKTbl onTopene «[lloxap», KoTopble npu cpabaTbiBaHUW u3BellaTens
MOAKIYaloT B Wend o6aBoYHbIN (AONONHUTENbHBLIN) pe3nctop RA napannenbHO OKOHEYHOMY
peauctopy Rok. [BWXKOK «2» nepekntodatens npuémMo-nepenatynmka AoSmKeH ObiTb BbIKMHOYEH.
KoHTakTbl «K» (kHOMka unu pene) Heobxoammbl ans cbpoca cpaboTaBlUero COCTOSHUSA U3BeLLa-

Tend.

Nran-
75CM

Onropene
"Hewcnp.”

Onropene

"Mowap"

_E]Rﬂ

nran-
75CM

Ontopene

"Hewenp.”

Onropene

| |
= =

"TMowap"

ptkivs.ru

Ra

Rok

1 | T
1 8 1 1 8
BbiHocHoe 5 T BuiHocHO® 2 2 T
YCTROHCTEO YCTPORCTBO —
YB-PT } | & VB-PT 3 3 5
4 5 4 4 5
1 1
WCTOMHME +
NUTEHNA - .
A
Mpt6op i
NPHEMHO- W
KOHTPONBHBIA
PucyHok 9
HomuHan Ry | HomuHan Ry Konunue-
HanmeHoBaHue npu- HomuHan Onsl CUrHa- | AnAa curHana cTBo u3- | lNpumeyvaHme
6opa ROK na «BHUMmaHue» BelyaTe-
«lMoxap» («Moxap1») newn
(«Mo- B wnen-
Xap2») he
CurHan-20f1,
Curnan-20M,
Curnan-10, 4,7 kOm 1,5 kKOm 3 kOm go 10 wr. LWIC tnna 1
C2000-4,
C2000-ACIT
C2000-AP2,
C2000-AP8 10 kKOm 4,7 kOm - 1 -
Ha ocHoBe C2000-KOJ1
B3PC-IK 7,5 kOm 620 Om* 1,5 KOm* go 20 wr. LUHHC
paHnT 7,5 KOMm 820 Om* 3 kKOm* 0o 20 wr. -
'paH-MarucTtp 7,5 KOm 470 Om* 1,8 KOM* 0o 20 wr. wnc

*) — HoMUHanbl pe3ancTopoB yKa3bliBatOTCA B PYKOBOACTBE MO 3KCMnyaTauum Ha KOHKPETHbIN
TMn (Bepcumio) npmbopa unu noabuparotca npu Nycko-HanagoyHbix paboTtax.

20




00O MTK «MBC» +7(910)524-77-00

3.9.3 Cxema c wyHTnpyowmm pesmctopom R (pucyHok 10).

ptkivs.ru

B aton cxeme uCnonb3yrTCs HOPManbHO-3aMKHYTblE€ KOHTakTbl onTtopene «Heucnpas-
HOCTb», KOTOpble Npu cpabaTbiBaHUN u3BeLLaTens NoAkNoYatoT B Wnend wyHTupyrowmun (6an-
nacTHbIN) pe3nctop Rw nocnegoBatenbHO K OKOHEYHOMY pe3ncTopy Rok. [BUXKOK «2» nepeksto-
yaTens npuémo-nepeaatymka JormkeH ObiTb BkMOYEH (nonoxeHne ON).KoHTakTbl «K» (kHOMka
unu pene) Heobxoammbl Anga cbpoca cpaboTaBLUErO COCTOSAHUA U3BeLlaTens.

i 1
nnon- 1. AMNQn- 1.
1 Riu 1 Riu
7/5CM | | 75CM | |«
14 14
— 13 — 13
1T 1
Onropene A OnTapene . | 12
"Hemenp.” — "Hemenp.” — Rok
e R — M E]
Onrepene I Onropene I
"Mowap" — 10 "Mowap" 10
9 9
| 1T 1 1
1 1 8 1 8
BulHocHOE 2 T T BuiHOCHO® 2 ] T
YCTPOHCTBO — — YCTPORCTEO — —
YB-PT § i i ¥B-PT ’ | L
4 4 5 4 I
i 1 L 1
HcTouHmK +
NHTEHWA
K
A
Npubop +llin
NPHEMHO-
KOHTPOMBHBIA
PucyHok 10
HomuHan Ry, | HomuHan Ry, | KonunyectBo
HanmeHoBaHue npnbopa HomuHan Rok| Ana curHana | Anga curHana n3seware- Mpumeyanme
«Moxap» «BHumMaHue» nen
(«Moxap2») («Moxap1») B wnende
Curnan-20M, Cwr-
Han-20M, Curhan-
10, C2000-4, 4.7 kKOm 8,2 kKOm 4.7 kOMm [o 3 wr. LUC tTuna 3
C2000-ACriT
C2000-AP2,
C2000-AP8 10 kOm 20 kOm - 1 Wwr. -
Ha ocHoBe C2000-KOn
BOPC-TK 7,5 kKOm 10 kKOm* 4,7 kOm* 0o 7 wr. LUHHC
panut 7,5 kKOm 4,7 kOm* 2,2 KOm* [o 7 wr. -
"pan-Marunctp 7,5 kKOm 5,6 kKOm* 2,2 kKOM* 0o 7 wr. Lwrc
AM-1. AM-4 Ha 6a3e - 680 Om KoHdour. «O»
’ 680 Om 1 wr.
npmbopos «Pybex» 680 Om - KoHdpur. «2»

*) — HOMUHanbl pe3ncTopoB yKasbiBalOTCA B PYKOBOACTBE NO 3KCMfyaTauumn Ha KOHKpeT-
HbI TUN (Bepcuio) Nnpubopa nnn nogdmpatoTcs NpU NycKo-Hanago4vHbIx paboTax.
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4 TEXHUWYECKOE OBCJTYXUBAHUE

4.1 MNpn akcnnyataumm ussewiatenen Heobxogmmo pykosogctBoBatbca [OCT P 59638-
2021 «Cuctembl noxapHon curHanuaaumm. PykoBOACTBO MO MPOEKTUPOBAHUIO, MOHTaXy, TEXHU-
YecKkomy obCcnymBaHuo 1 peMoHTy. MeToapbl ucnbiTaHnin Ha paboTocNOCOBHOCTL» N TpeboBaHM-
AMU HacToswero PykoBoacTea no akcnsiyataumu.

4.2 OnTnyeckas cuctema nNpuémo-nepegaTymka 3awuiieHa oT NPOHUKHOBEHNSI BHYTPb Hace-
KOMbIX W MblfiM, NO3TOMY MEPUOAMYECKON OYMCTKE AOSMKHbI NoABepraTbCs TOSbKO BHELLHME MOo-
BEPXHOCTU ONTUYECKMX NMH3 NPpUEMO-NepeaaTymKka 1 pedriektopa-oTpaxarens.

4.3 lNepnogn4HOCTb OYUCTKM OT MNbINW OOSDKHA YCTaHaBnMBaTbCA WUCXOAS U3 KOHKPETHbIX
YCINOBWUI 3KCNyaTtaumm unm npu oopMmpoBaHnmn n3BeLleHns « HemcnpaBHOCTb-CHUWKEHNE» (KOM-
neHcauus YyBCTBMTENbHOCTU NPU 3anblfieHUn JOCTUMNA HUXKHErO NpeaenbHOro 3HadeHus ).

4.4 O4NCTKY ONTUYECKUX MOBEpPXHOCTEN HeobBXoAMMO NPOM3BOAUTL MSATKOW, HE BOPCUCTOM
TKaHblO, CMOYEHHOW B BOAE UM cnvpTe (ecny BNaXHOW TKaHbIO 3arpsi3HeHWe C ONTUYECKUX Mo-
BEPXHOCTEN He yaansieTcs).

BHUMAHUE. 3anpewaetca wucnonb3oBaTb ANIA MNPOTUPKU JNUH3 U  pednekTopa-
oTpaxatens aueToHcoaepXKawme XUAKOCTU U apyrue pacTtBopuTenu, cnocobHble noBpe-
OUTb NMOBEPXHOCTU ONTUYECKUX ISIEMEHTOB, KOTOpble BbIMOJSIHEHbI U3 MaTepuaria Mapku
Plexiglas.

4.5 KOHTpOmb BKMHOYEHHOrO COCTOSIHUA M3BellaTesien, Haxogsawmxca B pexunme «Hopmay,
NPOU3BOAMTCA MO HaNMYMI0O ONTUYECKON MHOMKAUMWN (ABYX 3eNeHblX) MHAMKATOPOB Ha nepen-Hen
naHenun npuémo-nepenaTymka.

4.6 KoHTponb dopmupoBaHnsa usseweHnn «lMoxap HPK» («MOXAP H3K») ¢ nposepkou
nopora cpabartbiBaHUA NPOBOOUTCS NYTEM YACTMYHOrO NEepeKkpbIiTUS OTpaXkatollen NOBEepPXHOCTU
pedniektopa. [na aToro Ha pedrekrope UMeeTcs LKana, rpagywpoBaHHasi B npoueHTax nepe-
KpbiBaemon nnowaaun. Ecnv npumeHsetTca oanH pedrekTop, HeobxoanMo Nonb30BaTbCA BEpPX-
HEeW LLKanon, a ecnu Asa, TO - HWXKHEN LLKaNoWn.

B cBs3n ¢ Tem, YTO ONTUYECKUIA Y4 B OOHOMO3ULMOHHBIX U3BeLLaTensx npeogosieBaeT KoH-
Tponupyemoe paccTtosHue asaxabl (Tyga - obpaTHo), TO Ansa co3gaHnsa ocrabneHus ero MoLwHo-
CTW, COOTBETCTBYIOLLErO BbIBpaHHOMY MOPOry, OTpaxatoLwyo nnowans pedrekropa Heobxogmmo
nepekpbiBaTh B CyLLECTBEHHO BOMbLUMX NPONOPUUSAX, YeM 3Ha4yeHue nopora. B Tabnuue 5 npuse-
AeHO cooTBeTCcTBME TpebyeMbiX 3HaYEeHUn nepekpbiBaeMbIX NIoWanen oTpaxarowen noBepxHo-
CTM pedneKkTopoB yCTaHaBNMBaEMbIM Noporam cpabaTbiBaHuS.

Tabnuuya 5 - CooTBeTcTBME NOopora cpabaTtbiBaHUS 0CNabneHno MOLLHOCTM ONTUYECKOro ny4ya

PekomeHAayeMble nepekpbIiTUs
Mopor cpabaTbl- | OcnaGneHue nyya AT T T Ona npoBepku
BaHus B Ha cpabaTtbiBaHue
Hue P
20% 36% 30% 40% vnn 45%
30% 49% 40% vnn 45% 55%
40% 64% 55% nnn 60% 70%
50% 75% 70% 80%

Ana nmuTtaumm pexxuma «HeucnpaBHOCTb-Ny4Y» crnegyeT nepekpbiTb BCIO Mowaab oTpaxa-
oLLen NoBepPXHOCTU pedonekTopa.
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4.7 B Tabnuue 6 npmBegeHa pacwmdpoBKka COOTBETCTBUSA ONTUYECKOM MHAMKALMW pasnny-

HbIM COCTOSIHUSIM NPUEMO-NepeaaTymKa B LUTAaTHOM pexnme paboThl n3BeLwaTens.

Tabnunuya 6-CoctosiHMe ONTUYECKON MHOMKALMM NPUEMO-NepeaTymka B LUTATHOM pexnme paboTbl

HanmeHoBaHue | OnncaHme oToGpaxxaeMoro pexuma CocTosiHue onTU4YecKom MHAU-
pexuma paboThbl Kauum
HanmeHoBaHne | OnucaHune oTobpaxaemoro pexunma CocTtosiHne onTn4ecKon nHauKa-
Pexnma Lmm
«Hopma» lMpnHUMaeMmbIn curHan cooTBeTCTBYET [1Ba 3enéHbix
pexumy «Hopma»
«lMoxap» 3auKcMpoBaHO CHWXeHWe npuHumaemMo- | [1sa KpacHbIX
ro curHana o nopora cpabaTbiBaHus,
TakTuka — oopMupoBaHue curHana «llo-
Xapa»
«BHuUMaHune» 3aunKcMpoBaHO CHWXeHME NpuHUMaemo- | [1BoMHoe MuraHme AByX KpacCHbIX

ro curHana o nopora cpabartbiBaHus,
TakTuka — dopMmMpoBaHMe curHana
«BHUMaHune»

«Habop lNoxa-
pa»

MpUHMMaeMbIN curHan cHU3uMICs 4o no-
pora cpabaTblBaHUS, HO U3BELLEHNE
«Moxap» nnn «BHUMaHue» eLwé He 3a-
doMKCUMPOBAHO

CWHXPOHHO OAMH 3eNEéHbIN 1 OOWH
KpacCHbIN

«Habop Hewuc-

MpucyTCTBYIOT YCNOBUS Ansi perucTpa-

CWHXPOHHO OOWH 3€NEHbIN N O4MH

NpPaBHOCTU» LMW1 Kakoro-nnbo naeelleHnsa «Heuc- KENTbIN
NPaBHOCTb», HO OHO eLLE He 3aunKkcmpo-
BaHO
«Hewucnpas- XpaHswmecs B aHeproHedaBnucmon na- | CUHXPOHHO OOVH XENTbIN U OAWH
HOCTb — Na- MSITU OCHOBHbIE U Oy6nvpylowmne AaHHbIe | CUHUIA
MATb» He coBnagawT
«Hewuncnpas- 3anucaHHbIe B 3HEProHe3aBMCMMOK Na- CWHXPOHHO OOVH XENTbIN 1 OO4WH

HOCTb — Aonyc-
Ka»

MSATU UHCTaNNMPOBaHHbIE 3HAYEHUS He
COOTBETCTBYIOT pa3peLleHHoMy anana-
30HY

CUHUN

«Hewucnpas- 3anKCMpoBaHO CHWXEHME NpUHUMaeMo- | [1Ba XEnTbixX
HOCTb — Ny4» ro curHana 6onee yem Ha 96%
«Hewucnpas- 3anKCMpoBaHO CHMWXKEHME KOMMNEHCMPOo- | [1Ba XEénTbIX nooyYepesHo C ABYMS

HOCTb — CHUXe-
HUe»

BAaHHOIO 3Ha4YeHNA 0O HWXXHETO npeaena

KpacHbIMM

«Hewucnpas- 3amKcMpoBaHO NOBbLILLEHNE KOMNEHCKU- | [1Ba XENTbIX NooYepeaHo C ABYMS
HOCTb — npe- POBaHHOIO 3Ha4YeHUs 4O BEPXHEro npe- CUHUMM

BbILLEHMEY aena

«pét camo- Cnoxumnuck ycrnosust ans camocbpoca [1Ba 3enéHbIx NooYepEéaHo ¢ ABy-
cbpocy n3BeLleHns «HencnpaBHOCTbY MSi CUHUMM

«lMponsoweén Bbino 3acumkcmpoBaHo kakoe-nnmbo na- [1Ba 3enéHbIX C peaKknm BKIYe-
camocbpoc» BellleHne «HeuncnpaBHOCTbY, HO NPO- HUEM OBYX XENTbIX

n3owén camocbpoc

«TakTtuka pabo-
Tbl UBMEHEHA»

[MonoxeHne ABWMXXKOB NepeknoyaTens
TakTUKM paboTbl ObINIO N3MEHEHO Nocre
BbIXO4a 13 pexunma HCTUPOBKN

[1Ba 3enéHbIX C peaKknm BKIoYe-
HMem OByx 6enbix
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4.8 MNpun TexHMYeckom OOCNYy>XMBaHMN HEOOXOAMMO Y4YUTbiBaTb, YTO haKT dmKcaumm nsse-
LeHnn «HeuncnpaBHOCTb-NpeBbILEHNE» U «HENCNPaBHOCTb-CHMKEHNEY 3anNUCbIBAETCHA B 3HEPrO-
He3aBUCMMOW NaMsTU U ero cbpoc MOXKHO NPOU3BECTU TONbKO AOOGUBLLUMCL CHavana camocbpoca
N TONbKO NOCne 3TOro OH MOXeT BbITb OKOHYaTENbHO COPOLLEH BbIKNIOYEHUEM MUTAHMS.

Mpn BXxOoOe B peXum HOCTUPOBKM BCe M3BeLeHWs (B TOM uucne u «HewncnpaBHOCTb-
npeBblleHne» N «HencnpaBHOCTb-CHMXXEHMEY) aBTOMATUYECKN MONHOCTbIO cObpacbkiBatoTcsa. Mo-
3TOMy MOCne NPoBeAEeHNs pernameHTHbIX paboT Mo OYNCTKE OMTUYECKMX NMOBEPXHOCTEN OT MbIfn
N 3arps3HEHWI pEKOMEHOYETCS NMPOM3BECTU NEPENHCTANNALMNIO NYTEM BKIIOYEHMS U BbIKNIOYEHWS
pexnma ICTUPOBKM 6e3 N3MEHEHNS MONOXEHNS NPMEMO-NepeaaTymka. Takyto e onepaumio crne-
AyeT NpoBeCTU 1 B cny4vae mkcaumm n3BeLleHns «HemcnpaBHOCTb-NPEBbILLIEHNEY .

5 XPAHEHUE

5.1 XpaHeHune nspeLlatenen B ynakoBke U3rotToBUTENS AOSHKHO NPOM3BOANTLCA B 3aKPbITbIX
BEHTUNMPYEMbIX CKragax B cooTBeTcTBum ¢ ycnosuamm 2 no NOCT 15150.

5.2 CknagupoBaHue u3BellaTenen B yrnakoBke WU3rotoBuTens AOSMKHO ObiTb B Buae wtabe-
newn BbicoTOM He Bonee 25 ynakoBoOK.

5.3 XpaHeHune pacrnakoBaHHbIX u3BellaTenen OOSHKHO MPOU3BOAUTLCA B 3aKPbITbIX YUCTbIX
KopobKax C Lenbio 3alinTbl BHELLIHUX MOBEPXHOCTEN NMH3 U pedbriekTopa-oTpaxaTtensa OT 3arpsis-
HEHWs.

6 TPAHCINOPTUPOBAHUE

6.1 TpaHcnopTMpoBaHME N3BELLLATENEN B YNAKOBKE NPeanpuaTUA-N3rotToBUTENS MOXET ObliTb
npon3Be4eHO BCEMU BUAAMW 3aKPbITOrO M OTKPbLITOrO TpaHcnopTa npu cobnogeHnn cneayowmx
YCNOBUM:

- NepeBo3Ka usBelwjaTenen Bo3ayLHbIM TPAHCMOPTOM AOSPKHA NPOU3BOANTBLCS B repMeTny-
HbIX OTCEKax;

- NepeBO3Ka M3BelaTenen no XenesHon gopore AOSMKHa NPOU3BOAMTLCH B 3aKPbITbIX Yn-
CTbIX BaroHax;

- Npy NepeBo3Ke OTKPbITbIM TPAHCNOPTOM KOPOOKKN C n3BeLLaTensaMm OOMKHbI ObliTb HAKPbIThI
BOOOHENPOHMLIAEMbIM MaTEPMAnom;

- Npyn NepeBO3Ke BOAHbLIM TPAHCMOPTOM KOPOOKM C n3BeLlaTensaMm OOMKHbI ObiTb pasmelle-
Hbl B TPIOME.

6.2 3Ha4YEeHNA KNUMaTUYECKUX U MEeXaHU4YeCKMX BO3AEWCTBUM MpU TPaHCMOPTMPOBaAHUM
JOJTKHbI ObITb:

- Temnepatypa oT MuHyc 50 go 50 °C;

- OTHOCUTENbHAA BNaXXHOCTb He 6onee 98% npu Temnepatype 35 °C;

- BO34encTBMe cuHycomnganbHon Bubpaumm vyactoton (10 - 150) 'y, yckopennem 0,5 g, gen-
CTBYHOLLEN B HanpaBreHnn, 0603Ha4YeHHOM Ha Tape MaHUNynsauMoHHOM 3HakoM «Bepx, He KaHTo-
BaTb!».

6.3 PaccTtaHoBKka W KpenneHwe B TPaHCMOPTHbIX CpeAcTBax KOpobOK C u3BellaTensMu
[AOMKHbI 06ecneynBaTb UX YCTOMYMBOE MOMOXKEHUE, UCKNOYATb BO3MOXHOCTb CMELLEHMS 1 yaaphl
APYr 0 Apyra, a Takke 0 CTEHKM TPaHCMOPTHbIX CPeacTB.

6.4 YkasaHus npeaynpeavTenbHO MapKUPOBKU [AOMKHbI BbIMNOMHATLCS Ha BCexX aTtanax no
nyTW OT rpy300TNpaBuUTENs 4O rpy3onosyyaTtens.
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7 PECYPCbI, CPOKU CNYXBbl U XPAHEHUA, TAPAHTUU N3TOTOBUTENA

7.1 Pecypcbl, CPOKU CNyXObl U XpaHeHuUs

7.1.1 HapaboTka u3sBeLlaTtenen Ha otkas coctaBnget 60 000 4 B TeueHne cpoka crnyxobl 10
ner.

7.1.2 YxasaHHas HapaboTKka 1 CPOKKU CriyXbbl 4ENCTBUTENbHbLI NpU cobnioaeHnn notpebute-
nem TpeboBaHMI AENCTBYIOLLEN IKCNNyaTaLMOHHON JOKYMEHTALNN.

7.2 NapaHTUK usroroBuTtens

7.2.1 MapaHTUMHBIA CPOK 3KCNSyaTauumn yCTaHOBIEH B TeveHne 36 MecsaueB CO OHSA NPUEMKM
OTAENOM TEXHNUYECKOIO KOHTPOSSI.

7.2.2 be3Bo3me3HbI PEMOHT UMM 3aMeHa M3BellaTenen B TeYeHne rapaHTUMHOro cpoka
aKcnnyaTtauum npovsBoAnTCS NpeanpuaTMEM-U3roToBUTENEM NPU YCrOBUMM COBMOaeHUs noTpe-
OuTenem npaBun aKkcnnyaTauuMm, TPaHCNOPTUPOBAHUA U XpaHeHus. B cnydyae ycTpaHeHus Heuc-
NpaBHOCTEN B M3BeLlaTene no peknamauum rapaHTUnHBIA CPOK 3KCNIyaTauum npoaneBaeTcs Ha
BpeMsi, B Te4eHMe KOTOPOro n3eellatesl He UCnonb3oBancs n3-3a obHapyXeHHbIX HencnpaBHoO-
cTen.

7.2.3 B cnyyae oTkasa B paboTe usBewjaTens UM HeMCnpaBHOCTU €ro B Nepuoa OenCTBUS
rapaHTUMHbIX 00s3aTenNbCTB, a Takke OBHapy>XeHUs HEKOMIMMEKTHOCTU MPU ero NepBMYHON Npu-
eMKe, NoTpebuTenb AOMKEH HanpaBuTb B agpec NpeanpusaTusa-m3rotoBuTeNs:

249037, Poccumnckasa Penepauums,
Kanyxckas o6n., r.OGHUHCK,
yn.JlecHas, a.13, ocpuc 1, 000 MNTK «NBC»
Otpen npopax: 8-910-524-70-70
Tex.noppepxka: 8-910-524-77-00

3asiBKy Ha PEMOHT (3aMeHy) n3BeLlaTens ¢ ykasaHMem agpeca u coobumTb CBON HoMep Tenego-
Ha NN HanNpaBWTb OTKa3aBLUMIA M3BELLATENb.

8 CBEAEHUA OB YTUITU3ALIUA

8.1 M3BeLaTeny nocre oKoOHYaHWsi Cpoka Crykbbl He NpeacTaBnstoT ONACHOCTb ANS KU3HW,
300pOBbS N0AEN N OKpYyXatoLen cpebl, X yTUnmM3auus npomssoantcs 6e3 npuHATMSA cneunanb-
HbIX Mep 3alUMTbI OKpYXKatoLLel cpeabl.
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9 CBUOETENBLCTBO OB YNAKOBbIBAHUU

NasewaTtens UM212-75CM «UNAJT-75CM» 3aB. Ne

ynakoBaH OOO MTK «MBC» cornacHo TpeboBaHuAM, NPeayCMOTPEHHbLIM B AENCTBYIOLLEN TEXHU-
4YeCcKon AOKyMeHTauuu.

Hau. OTK UpowHukosa H.b.

(momxHocTb) (nM4Has nognuchk) (pacwmdposka nognucu)

(roa, mecsy, ymcno)

10 CBUAETEJIbCTBO O NMPUEMKE

N3eewaTens UM212-75CM «NAJT-75CM» 3aB. Ne

C JaToun Bbinycka N3roTOBMIEH U MPUHAT B COOTBETCTBUM C 0b6si3aTeNbHbIMU
TpeboBaHNAMM rOCyAapCTBEHHbIX CTAHOAPTOB, AENCTBYIOLWEN TEXHUYECKOW OOKYMEHTauuen wu
NPW3HaH rogHbIM A5 aKcnyaTaumn.

Hau. OTK

(BomkHocTb)

UpowHukosa H.b.
M.T1. (nM4Has noanuchk) (pacwmdpoBka nognucu)

(roa, mecsu, ymcno)
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