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HacTosiwee PykoBogcTBO no akchnyataumm npeactaBnseT obbeauHEHHbIM OOKYMEHT, codepXalluMn ceege-
H/S O KOHCTPYKUMW, NpPUHUMNE [JEeWCTBMA W  XapakTepucTUKax u3BellaTenei noXapHblX AbIMOBbIX OMTUKO-
3MEKTPOHHbIX fMHeNHbIX WIM212-252CM  «MMNOM-252CM» (nanee - u3BellaTenu), Heobxoaumble AONs UX MOHTaxa
B CUCTEMbl MOXaPHOW CUrHanmM3aumn, TEXHWYECKOro OBCHyXMBaHUS MpW SKCnfyaTtaumun, ANs NpaBWUMbHOrO TpaHC-
NMOPTMPOBaHUSA U XPaHEHWs, a TakKe CBEeAEeHUsi, YOOCTOBEPSIOLL e rapaHTum U3roToBUTenNs.

MaBewatenn cootBetctBytoT TpeboBaHuam OCT 12.2.007.0 n FOCT P 53325.

MaBewatenn umetot cepmgmkaTr cootBeTcTBuUst Ne C-RU.AX45.B.00041 TexHM4EeCKOMY perfameHTy o Tpe-
BoBaHusAX noxapHon GesonacHocm (PefdepanbHbli 3akoH OT 22.07.2008 Ne 123-d3) co cpokoM OencTBus NATb
net (no 10.04.2023 r.).

MPUMEYAHUE. B cootBetcTBUM C «[lopsakom npoBedeHus cepmdmkaumm npogykuum B P®» ansg npoayk-
UMM, peanusyeMon M3roToBUTENEM B TEYEHWEe Cpoka OecTBMS CepTMdMKaToB, OHW OEeNCTBUTENbHbI MPWU NMOCTaBKe,
MOHTaXe, 3Kcnnyataumm M T.M. B TeYeHWe Ccpoka CryxObl usgenusi, ykasaHHoro B PykoBogcTBe MO 3KchnyaTauum
Ha nsgenve.

1 ONMMUCAHUE U PABOTA MU3BELUATENA

1.1 HazHauyeHue

1.1.1 MN3Bewatenm npegHasHadeHbl Ansi OOHapYy>XeHWs1 3aropaHuii, CONPOBOXAALLUXCS MOSIBNEHVEM AbIMa,
M Nepegadn curHana TPeBOXHOro cooblleHus «Moxap» unm «BHumaHue» nprMEMHO-KOHTPOIbHLIM Mpubopam.

1.1.2 N3Bewatern npegHasHayeHbl AN NPUMEHEHUSI B MOMELLEHUsIX, MMelLW X Oonblylo nnowiagb,
OOMbLUYI0 MPOTSHXKEHHOCTL MM BOMbLUYHO BLICOTY MOTOJKOB.

1.1.3 N3Bewatenm OTHOCSITCA K BOCCTaHaBNMBaeMbiM (MHOrOKpPaTHOro [eWcTBMS) akTUBHbIM (TOKOMOTpE 6-
NS UM) IMHEAHBIM OLHOMO3ULMOHHBIM  ObIMOBLIM OMTUKO-3MEKTPOHHBLIM MOXAaPHbIM M3BELL aTeNsM.

1.1.4 TNpuHumMn OenCcTBUSI M3BELL aTenell OCHOBaH Ha YMEHbLUEHMM MOLLHOCTU OMTUYECKOro fy4ya npu npo-
XOXOEHUN Yepes3 3aabIMINEHHYI0 cpeqy.

1.1.5 UsBewatenm paccyuTaHbl Ha HEMNPEPbLIBHYK KPYriioCYTOUHYHO paboTy M NMPUMEHSTCS B 3aKPbITbIX MO-
MELLLEHMSAX XKUIbIX U NMPOU3BOACTBEHHBIX 3[4aHUA U COOPYXEHUA COBMECTHO C MOXAPHBIMU NMPUEMHO-KOHTPOMbHbLIMM
npubopamum.

1.1.6 MopgkntoyeHne m3Bellatenen K MPUEMHO-KOHTPOSIbHBIM MNpubopam MOXeT ObiTb NMpou3BegeHO C MOMO-
L b0 YETLIPEXMPOBOAHbLIX LUMENOB CUrHanmMsauumn.

1.1.7 lNo ocHoBHbIM NapameTpam wu3Beliatermm cootBetctBytoT [OCT P 53325.

1.1.8 Mo 3awnuEHHOCTM OT BO3OENCTBMS OKPYXKaloL,en cpedbl U3BeLjaTtenn COOTBETCTBYHT OObIKHOBEHH O-
My mcnonHenuto no NOCT 12997.

1.1.9 MNMpumepbl 3anucu mnsseLlatenen npu nux 3akase:

«M3Bewatens noxapHbii MMHeNHbIN M212-252CM go 20 m TY 26.30.50-011-44373676-2017»;

«M3Bew atens noxapHbi MMHENHbIN MIM212-252CM go 60 m TY 26.30.50-011-44373676-2017»;

«M3Bewatens noxapHbi MMHenHbIn M212-252CM go 80 m TY 26.30.50-011-44373676-2017»;

«M3Bew atens noxapHbii MMHeNHbIn UIM212-252CM go 120 m TY 26.30.50-011-44373676-2017».

1.2 XapaKkTe pucTuku
1.2.1 Mopor cpabaTtbiBaHMsA M3BeLLaTens COOTBETCTBYET afanTMBHOMY (3aBMCMMOMO OT PacCTOSHMSA)
3HAYEHUNIO UM OAHOMY M3 LLECTU (MKCMPOBAHHBLIX BO3MOXHbIX

OIS YCTAHOBKN 3HAYEHUM .....ovvnvninennnnn. 0,5 ab (10%), 0,7 ab(15%), 1 0B (20%), 1,5 AB (30%), 2,2 A6 (40%) 13 ab (50%)
1.2.2 lnana3oH BO3MOXHbIX PACCTOSHUN MexXAy

NpuémMo-nepefaTinkoM U PedyIEKTOPOM -OTP@KATEIIEM  ...euununenee et et e e e e e et e e e e aeeae aenenan oT 500120 m
1.2.3 MakcMmMmanbHO-BO3MOXHas LUMPMHA 3all UL aeMoro

OOHUM M3BELLATEMNEM MPOCTPAHCTBE  «.eueuttnenee e en et aea e e e e e e et a e e e e e e e et e e e e e et ae aeaneaeae e eaeaanee aeanenane bennas 9m
1.2.4 MakcnmanbHO-BO3MOXHAA 3alliullaeMas OqHUM

M3BELLATENIEM TMUIOLLLAAD MOMELLLEHUS ...ttt ittt ettt et e e e et e e et e e e e e e e e e eantee e e ateeaneeeeaaeeeaateeannas 1080 m?
1.2.5 HanpspKeHNE MUTAHUS MBBELLLATEIIN .uuvunetee et ineneeneeteneete et eneaneaeeneanan taaaneete seneannanans ot 10 no 30 B
1.2.6 Tok, noTpebnsieMbin n3BeLLaterieM B pexume «Hopmay, He BOMNee ............cocvevviviiiiiineinnnnnn. 15 mA
1.2.7 Tok, notpebnsemMbli u3BeLLatenem, npu opMMpoOBaHUM CUrHanoB

L (o)1= T o R I 1Y Tod T o= =] Lo om0 15 MA
1.2.8 Tok, NOTpebnsieMbin  n3BeLLatenieMm Mnpu NUTaHUM

HanpskeHMEM OOPaTHOM MOSAPHOCTU, HE DOJSIEE ......iuirititii ittt e et e e et e e aeaeenans 2 MKA
1.2.9 MakcMmarnbHO-BO3MOXHas OSIMTENbHOCTL MepepbiBOB

HanpsKeHWs NUTaHKS, He BNUAIOLW,as Ha HOPManbHYH PabOTOCMOCOBHOCTD ....cvivieirirensereieeeeniaenenenenen, 100 mc
1.2.10 MyHuUManbHO-4OMYyCTUMas CKBaXKHOCTb NEPEpPbIBOB NMUTAHMS MO M. 1.2.9 .. ..o 4
1.2.11 MuHumanbHo-Heobxoanumas ONIUTENBHOCTb OTKIHOYEHUS

nuTaHusi, obecneymBaroLasd COPOC 3AMKCUPOBAHHDBIX MBBELLLEHMM ....e.ueeneeieirare eteneeaeeeeaeeeaeeaeteneenenanens 2¢c



1.2.12 NHepumoHHOCTL cpabatbiBaHUst m3Bellatens no curHany «lloxap»:

17110} = = T PP 6c¢C

=T 1Y = Y = PO 10c
1.2.13 VHepunoHHOCTL dMKcaumMn msBel,eHnsa «HemcnpaBHOCTb» B pexmnmax:
2 (=YY TodaTo = 1=1 o Yo 1 DX a o 3 Y o1 D PP or3pgo5¢
L (=Y e pT o= =T aTo T 1R 1Y Pt 6+£05c
KHENCNPABHOCTD - MPEBBILLEHMED ....u.ueiie sttt et et e e e et e e e e e e e e e e e eae e eaete e e nes aaeneans ot 40 po 60 ¢
R (=Y TodaT o= =T oo Yo SN o 1 1= 1= oT1 40 no 60 c
1.2.14 BenuunHa COMNPOTUBIIEHUS 3aMKHYTbIX KOHTAKTOB OMTOPENEeNHbIX BbIXOAOB:

L7 = < PP 15 Om

Y= Lo 1Y = Y = PP 30 Om
1.2.15 BenuunHa conpoTBEHNS Pa3OMKHYTbIX KOHTaKTOB

ONTOPESNEMHBIX BbIXOAOB, HE MEHEE ......uuinint ettt e et e e et et et et et e e e e e e e e aaee saee e e e e ae e eaeaenerenen ons 500 kOm
1.2.16 BennunHa conpoTMBEHUSA W30NSAUMM BbIXOOHbIX

ONTOPENenHbIX Lenen oT Lener NMUTAHNS U3BELLLATENS, HE MEHEE ..........coviueireiririeenearaeeneeareneaneneanns 500 kOm
1.2.17 MakcumanbHo-A4onyctMmas BenMyMHa Toka,

KOMMYTUPYEMAA OMNTOPENEMHBIMU  BBIXOLAMY ...ttt ettt e et et ettt e et e e e eteae e eneneas caenenes 100 mA
1.2.18 MakcumarbHO-40onyCcTUMasa BenuyMHa HanpsiKeHus,

KOMMYTUPYEMAs ONTOPEMEMHBIMU  BBIXOLAMY ....uutenentaet ettt ettt et et ettt ettt et e eee et en te e e eeeeenes 100 B
1.2.19 lMNpepensHoe 3Ha4YeHUe CHMXEHUS MOLLHOCTU OMTUYECKOro fy4a

MPU KOMMEHCALMN YYBCTBUTETIBHOCTU ...ttt e e e e e e e e e e e e e e e e e e e e e e e e e neneaenes 3 ob (50%)
1.2.20 CkopoCTb KOMMeHcaumu:

B PEXKUME OBICTPON KOMIEHCALIAM ..ottt eeee e e e et e e et e e e e e e et e ee e et e et e e aea e e e e e e e enee aeeneennes 0,12 %/mMuH

B PEXKMME MELTIEHHOM KOMIEHCALMY ...neneine et et ete et et eee e et et e e e te e e e e ae e e e e ee e e neaeen eaenae eeennees 0,03 %/mMuH
1.2.21 lNabapuTHble pa3mepbl NPUEMO-NEpeaaTINKE, HE BOMEE .......ccoviiieeiiiniiaiaaeenen. 175x135x105 mm
1.2.22 Macca NpUEMO-NEPEOATUMKA, HE BOJIEE ......c.iuiuiiie it e aeaeanens 0,45 kr
1.2.23 NabapuTHble pa3mepbl pedyiekTopa-oTpaxaTernsi, He BOMee ..........ccceeveveivenennannnns. 250%x210x15 Mm
1.2.24 Macca pedyieKTOPa-OTPAKATENS, HE BOMEE .....cuiuinie et ee e e ee e eeeneees 0,45 «r
1.2.25 NabapuTHble pa3mepbl BbIHOCHOrO ycTponictBa YB-PT, He Bonee ...........ccccvvevvvnienennn. B55x55%x21 Mm
1.2.26 Macca BbIHOCHOrO yCTpoNCTBA YB-PT, HE BOMEE ......iviiiiiiiiiiiii e 0,04 kr
1.2.27 Onana3oH paBOouMX TEMIEPATYD «.eueueurneneneneenenaneneeneneneneeraneneneneesearenannens oT muHyc 30 go 55 °C
1.2.28 MakcumarnbHO-A0NYCTUMAs OTHOCUTENBHAA BIIAXKHOCTD ...c..eueneuieiteteeeeteneteeeieeneneneaneenenns 98 %
1.2.29 MakcumarnbHO OMYCTMAsA YaCTOTa BUOPALIMM .......ooinie i e et e e e e e aenens 150 Iy,
1.2.30 MakcumarnbHO-A0NyCTUMAas OCBELL EHHOCTb B MECTE YCTAHOBKM .......cuuerreneninenanananenennns 12 000 nk
1.2.31 CteneHb XECTKOCTM MO YCTOMYMBOCTA K BO3LEWCTBUIO INEKTPOMArHUTHbIX MOMeEX Mo:
FTOCT P 51317.4.2 NTOCT P B51317.4.4 <. oo e e YyeTBepTas
LI T I Y 1 i 0 S TpeTbLA
1.3.32 Kateropusi no usnyyaembliM MHOYCTPUarbHbIM paguornoMexam

Lo TN IO L O I S X o I 0 knacc b
1.2.33 CreneHb 3aluTbl 00010UKOM MO TOCT 14254 ..o e e IP40
1.2.34 CpefHsAs1 HAPAOOTKA HA OTKAS ......vrereninine s etetenee e ae et e et et e e aeaaas et erenenen eaeneeasaeananes 60 000 4
1.2.35 CPEAHMIN CPOK CIIYIHKOBI ...vuinine ittt et ettt e e e et e e et e e e e ve et e ae e e e e et e e e e e eaes aeeaes 10 net



1.3 YcTponcTtBO M paboTta
1.3.1 U3BewaTtens cocTout M3 Nnpuémo-nepeaatinka (pucyHok 1) n peduektopa-oTpaxaTtensa (PUCYHOK 2).
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PucyHok 1 PucyHok 2

BHyTpu nnactmaccoBoro koprnyca npuémo-nepenartdnka yCTaHOBIEHbI OMTUYECKas cucTtemMa W nedvatHas
nnata C 3MEKTPOHHbIMU KOMIMOHEHTaMMU.

Onmyeckass cuctema MMeeT YeTblpEXKaHarnbHyl KOHCTPyKuMio. [Ba kaHana mcnonb3yloTtcs Ans ¢opMupo-
BaHWA OMTUYECKOro fyya, NocbimaeMoro Ha pedylekTop-oTpaxarenb, a Apyrne ABa kaHara obecneyuBaloT Mpuém
OTPaXEHHOro OT peduiekTopa-oTpaxkatens OMnTMYecKoro wuanyyeHusi. JIMH3bl  WM3rOTOBMEHbI W3  CENeKTUBHO-
npo3payHoro martepuana, HenpoHUUaemoro Ans BMAMMOro cBeta M cBoBogHO mnponyckawwero uHdpakpacHoe
nsnyyeHve. KOHCTPYKUMS ONTMYECKOW CUCTEMBbI MMEET HafdEXHYH 3aliuTy OT NPOHWKHOBEHWS BHYTPb HEE HaCeKo-
MbIX W MbIK.

Ha nepegHiolo naHenb BbiBeAEHbl NATb ONTUMECKMX WHAMKATOPOB: OAWH KPacCHbIA, TpU 3€NnéHbIX U OAWH
Xéntbin. OHWM Mcnonb3ylTcs ANS NPOBEAEHWNS HCTUPOBKWU, a Takke AN OTOBpaXKeHWs pasnuyHbIX W3BELLEeHUA ©
COCTOSIHMI B paboyeM pexume paboTbl.

BbixogHble KOMogku M nepekrnoyaTtenb TakTMKM paboTbl pacnoniokeHbl MO4 CbEMHON KPbILWKOW, dMKCUpyto-
L, encst C MOMOLLLbIO 3alLl ENOK.

Pedinektop-otpaxatens npeactaBnseT coboit Habop YronkoBbIX OTpaxaTtenen, obecrnevmBaroLiMX BbICOKYHO
3)heKTUBHOCTb  OTP@XKEHUSI MPU OTKIOHEHUsIX A0 12 rpagycoB OT NeprneHauKynsapa K niiocKocTU oTpaxaTers.

[ns ocmpoBku npuémo-nepepaTtivka B KOHCTPYKUMW NpedyCMOTPEH NPY>KMHHO-BUHTOBOW MexaHu3Mm, obec-
neyvBaroL Ui YrroBble NepeMelleHns Kopryca Ha + 5 rpagycoB B ropu3OHTarnbHON U BEPTUKanbHOM MNIIOCKOCTAX.

[Ins KOHTPONS W [UCTaHUMOHHOM MNPOBEPKM paboTOCNOCOBHOCTM K MpUEMO-NepenaTiMky MOXeT ObiTb noa-
KIoYeHo BbIHOCHOe ycTponctso YB-PT (pucyHok 3).

PucyHok 3

1.3.2 MpuHUMN geicTBust M3BeLlaTtenisi OCHOBaH Ha CBOWCTBE YMEHbLUEHUS WMHTEHCMBHOCTW OMTUYECKOro Iy-
Yya, npoluealero Yyepes 3agbiMiéHHyto cpeny. Mpyu MoHTaxe npuémo-nepedativk M peduiekTop-oTpaxaTtenb pac-
ronararTcs APYr HaNpoOTMB Apyra M CTUPYHTCS C LEenblo OOCTXKEHVUS MakCUMaribHOro COBMaAeHUst auarpammbl
HanpaBneHHOCTU MpUEMo-NepeaaTinka C HanpaBreHMeM Ha pedyieKTop-oTpaxaTerb.



Mpuémo-nepenatink dopMmpyeT uHdpPakpacHole mMmnynbcbl (MK-mmnynbcbl), kOTopble, NPOWas 4vepe3 KOH-
Tponmpyemyto cpeny, OTpasuBLLUUCL OT pedyiekTopa-oTpaxaTens M BHOBb NPeoAofieB KOHTPONMPYyeMoe pacctos-
Hve, BO3BpaLLaloTCs Ha NpuMémo-nepenaTd uk.

M3BewweHne «lMoxap» u3BewlaTtens OPMUPYET NPU CHWXKEHUM WMHTEHCMBHOCTM OMTUYECKOro fyya 4O MOpo-
roBOro 3HayYeHusi (OTHOCUTENbHO WHTEHCUBHOCTW OMTUYECKOro fyya B He3aAbiMITEHHON cpefe).

M3BeweHne «HeucnpaBHOCTb-Ny4Y» wm3Bewatenb OPMUPYET MPU CHUKEHUN WHTEHCMBHOCTU ny4da Oonee
yeM Ha 80%.

1.3.3 C1pyKkTypHass cxema npuémo-nepegativka npeacTaBnieHa Ha pUcyHke 4.
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PucyHok 4. CTpyKTypHasi cxema npuémo-nepegaTtivka

1.3.4 N3Bewatenb uUMeeT ABa pexmma paboTbl: PexXuM HCTUPOBKM U paboumnii pexunm.

B pexume HOCTMPOBKM U3BellaTenb aBTOMATUYECKW YCTaHaBMMBaeT KO3(WMUMEHT YCUNEHUA TakuM, 4ToObl
3Ha4yeHVe curHana ycunutensi Haxo4wurnocb B ONpedenéHHoOM [AuanasoHe.

KoadhdmumeHT ycuneHns MoxeT MeHsaTbca B npegenax ot 1 go 1000 paBHOMEpHbIMM CTyneHbKamu (BCEro
32 3HadeHus).

Mpn nepexoae U3 pexvma HCTUPOBKU B pabouvin pexmm u3Bellaternb 3anucbiBaeT B 3HEProHe3aBUCUMMYHO
namaTb 3HaveHne KoadmumeHTa ycuneHusi. B pabouyem pexnme KO3(IMUMEHT YCUNEHUS MOXET YMEHbLUATbCS
00 TPEX eauHuy (NpyM MegneHHOM YBENIMYEHWM CUrHama) UM yBenuumBatbCs A0 NATU eauHuy (Npyv MeaneHHOM
YMEHbLUEHUN CUrHana).

Mpyn nepexoade u3 pexuma HCTUPOBKM B paboyuvin pexmnMm u3BeLlatenb 3anucbiBaeT B 3HEProHe3aBUCUMMYHO
NnamaTb TakkKe 3HaAYeHWe curHamna ycunmtens (MHCTannMpoBaHHOe 3HayeHue). B pabodem pexunme uHCTannmMpoBaH-
HOEe 3Ha4YeHNe He MeHsIeTCS.

Mpy MeaneHHOM M3MEHEHUM CUrHana ycurmtens BCreAcTBUE 3arpsi3HEHWS ONTUKU UMM AEeACTBUSt APYTUX npu-
UYMH M3BeLLaTeNlb MPOM3BOAMT KOMMEHCAUMIO CUrHama YCUnMTens M 3anucbiBaeT ero 3HadeHue B 3HEeproHe3aBuCU-
MYt NamsaTb (KOMMNEHCUPOBAHHOE 3HAYEeHME).

B u3Bewatene MoryT OblTb yCTaHOBMEHbI ABa peXuMa KOMMeHcaumnm curHana ycunutens: GbicTpas KoMMeH-
cauusi nn MeanieHHasi KomneHcauust.

B pexume ObICTPOM KOMMEHCaAUMM CKOPOCTb KOMMEHCaUMU U3MEHSIIOLLErocsi CUMrHama cocTaBrnisieT He Goree
0,12 %/muH (3,6% 3a 30 MuH), B pexume MeaneHHon - He 6onee 0,03 %/muH (0,9% 3a 30 muH). Obe ckopocTV He
npomBopeyat TpeboaHusim [OCT P 53325 (He Gonee 6% 3a 30 mMuH).

B 3HeproHe3aBMCUMOWN MamsTM Takke 3anOMMHAETCsl COCTOSIHWME [OBWKKOB NepeknodaTens, 3a4arollero Tak-
MKy paboTbl u3Bewatensa. Ecnn B pabovem pexume NONOXKEHNE OBMKKOB ObII0 M3MEHEHO, XEMTbIA UHAUKATOP
npuémo-nepenativka OyaeT Murats pa3 B BOCEMb TaKTOB, HarmoMuHasi O TOM, YTO TakTMka paboTbl m3BeLllaTens
Bbina u3meHeHa.
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1.3.5 M3Bewatens B paboyem pexmMe MOXET 3adMKCUpOBaTb YeTbipe pasnuMuHbIX M3BelleHust «Hewcnpas-
HOCTb»:

- «HeucnpaBHOCTL-00NYCK» - MpY OBHApYXXeHUW B SHEProHe3aBMCUMOW MaMATA AaHHbIX, 3HAYEHUS1 KOTOPbIX
Haxo4sTCA 3a npefenamm paspeLlEHHbIX A0MYCKOB;

- «HencnpaBHOCTL-Ny4Y» - MpU CHWKEHUM curHana ycunmutens Ha 80% w 6onee;

- «HeucnpaBHOCTL-NpeEBLILLEHEY - NPU  JOCTUXKEHUW KOMMEHCMPOBAHHOIO 3HAYeHUs BepxHero npegena
KoMneHcauuu;

- «HencnpaBHOCTL-CHMXEHUE» - NPU OOCTVXKEHUM KOMMEHCMPOBAHHOIO 3HAYEHWS HWKHEro npegena Kom-
neHcaumu.

Mpn dmkcaumm mobort HencnpaBHOCTU M3BeLLaTenb OPMUPYeT curHan «HeucnpasHOCTL» B BuAe pa3mblka-
HUS KOHTaKkToB onToperne «HeucnpaBHOCTL» Mexay knemmamu «9» u «11» (dopmupyetcsa obpbiB LWinenda, KOTopbIn
naeHmdMuMpyeTCcs MPUEMHO-KOHTPOSbHBIMU Mpubopammn Kak curHan «HeumcnpaBHOCTLY).

Mpn dwmkcaumn «HeucnpaBHOCTb-AOMYCK» W «HeucnpaBHOCTL-Ny4Y» cpabaTtbiBaHWe u3Beliatensd no nopory
YyBCTBMTENMBHOCTM  OrokMpyeTcs. Hammume 3admKCUpPOBaHHbLIX M3BELLEHWUN «HencnpaBHOCTb-MPEBbILLEHNEY U
«HeuncnpaBHOCTb-CHWKEHUE» He npendTcTByeT cpabaTbiBaHWio M3Belwjatens Mo nopory YyBCTBUTENBHOCTW, MpW
3TOM CurHanbl «HeucnpaBHOCTb» OTKMOYAKTCA M GOPMUPYeETCS BbIXOAHOM curHan «lloxap».

M3Bew eHne «HencnpaBHOCTL-AOMYCK» MOXET OblTb COpoLleHa TOMbKO OTKIOYEHWEM MUTaHUS Ha BPEMS He
mMeHee 2 c. OcTanbHble M3BELLEeHNS MOTyT OblTb COPOLLEHbI HE TOMBKO OTKIMIOYEHMEM MUTAHUS, HO U NMPU CaMOonpou 3-
BOJIbHOM BOCCTaHOBMeHUM pexuma «Hopma» (aBtocbpoc). [Npu 3TOM Ha OMTUYECKWMX MHAMKATOpax COXPaHWUTCS WH-
dopmauusi 0 3admMKCMPOBAHHOM WM aBTOMATUHECKM COPOLLEHHOM M3BeLLeHuU. JTa MHGopMauust MoOXeT ObiTb cOpo-
LeHa TONMbKO OTKIMIOYEHMEM MUTAHUS.

1.3.6 M3Bewatens B paboyem pexume dopmupyeT u3BelleHne «loxap» nyTéM 3amblKaHUsi KOHTAKTOB
ontoperne «loxap» mexay knemmamu «9» n «14» ANa NOQKIOYEHWS napannensHo K wnendy 006aBoYHOro pesu-
cTopa, ecrm ycTaHoBneHa Takuka «[loxap-HPK» (aBwkok «2» nepekrnioyartens Haxo4WTCS B BbIKIKOYEHHOM MOMo-
XeHun).

M3Bewartens dgopmupyeT um3selleHne «loxap» NyTéM pa3mblkaHWA KOHTAKTOB onTtopene «HemcnpaBHOCTL»
mMexay knemmamu «9» M «11l» Ona NoakmoYeHWs nocrnefoBaTenbHO B LUMENd LWYHTUPYIOLW ero pesucTtopa, ecim
ycTaHoBNeHa Taktuka «[loxap-H3K» (oBWXKOK «2» nepekrnovartens Haxo4uTcs BO BKIMKOYEHHOM MOSOXKEHUN).

1.3.7 K npuémo-nepegatinky MOXET ObiTb NOAKIOYEHO BbIHOCHOE YCTponcTBO YB-PT (knemmbl «1» - «4»).

Onmyeckuii MHOMKaTop BbIHOCHOMO YCTpoWCTBa AYy6nuvpyeT MHOUKauMIO U3BeLl aTens:

- MUraHve 3enéHblM LIBETOM - OTCYTCTBME TPEBOXHbIX M3BELLEeHWU (Hopma);

- MUraHve KpacHbIM MHOMKATOPOM - u3BelleHve «[loxap»;

- MUraHve XéntbiM LBETOM - n3BeLleHne «HencnpaBHOCTLY.

Mon CbEMHONM KPbILWKOW BLIHOCHOMO YCTPOWCTBA PacMoOSIOXKEHbI:

- pasbém Ana nopkmoveHus Tectepa WIMNAN-52 ana nonyyeHnus wvHgopMaummn (Ha >XMOKOKPUCTANIMYeCKOM
nHovkaTope) o KoadhdmuMeHTe YCUIEHNS, MHCTanIMpOBaHHOM, KOMMEHCUPOBAHHOM U TEKYLLEeM 3HA4YeHMWsIX CUrHa-
na ycunutens, COCTOSIHUM Mepeknoyatens TakTMku paboTbl M pexunma paboTbl u3BeLl aTens;

- kHorka «[loxap» Anst AUCTAHUMOHHOWM MpOBEpPKU ropMMpPOBaHUst M3BellaTenem coobueHus «lloxapy;

- KHormka «HeucnpaBHOCTE» ANs OUCTAHUMOHHOM NpOBepkM OpMUPOBaHMS UM3BelaTenemM Coo6LLY eHus
«HeuncnpaBHOCTbY;



2 KOMIMNEKTHOCTb
2.1 KomnnekTt noctaBku ussewatena UM212-252CM ¢ ganbHocTbio gericteua o 20 m npuBenéH B Tabnmue 1.

Tabrmua 1 - KomnnektHocTs u3Belatens UM212-252CM  po 20 m.

O603HauYeHue

HanmeHoBaHue

Kon

MpumeyaHue

Lm2.402.019

M3Bewatenb noXxapHbli MMHENHbIN

nMN212-252CM  «MMNOJ-252CM»
B COCTaBe:
Mpuémo-nepepatimk LLIm3.339.022

Pedinektop-oTpaxxkaTtenb (Marnbii)

LLIm4.075.026

KomnnekT npuHagnexxHoCcTen:
YCTPONCTBO BbIHOCHOE
YB-PT LWLm2.142.009

Y

LIm4.075.012

KoMnnekT MOHTaXHbIX 4YacTen
Lypyn 4x30 DIN 7996
Owobenb S 6x30

LLim4.075.008

KoMnnekT MOHTaXXHbIX 4YacTen
Wypyn 3x20
Owbenb S 5x25

LLIm4.075.008-01

KoMnnekT MOHTaXKHbIX 4YacTen
Lypyn 3x20
Owobenb S 5x25

m2.402.019 P3

PykoBoacTtBo no akcnnyatauum

LLm4.170.024

YnakoBka

RIRINNRIADNRIA AP

2.2 KomnnekTt noctaBku usBewatena UM212-252CM ¢ ganbHocTbio gencteus 4o 60 M npuBenéH B Tabnmue 2.

Tabnmua 2 - KomnnektHocts u3Belatens WMM212-252CM  po 60 m.

O603HauYeHne

HanmeHoBaHue

Kon

MpumeyaHue

LIm2.402.019-01

VM3BelaTens noXapHbIN NMHENAHbIN
nMn212-252CM  «AMQgn-252CM»

B COCTaBe:

Mpnémo-nepegatumk Wm3.339.022
Pedyiektop-oTpaxaTesnb

LLim4.075.026

KomnnekT npuHagnexHocTen:
YCTPONCTBO BLIHOCHOE
YB-PT LWm2.142.009

N

LIm4.075.012

KoMnnekT MOHTa)KHbIX 4YacTen
Lypyn 4x30 DIN 7996
Oobens S 6x30

LLIm4.075.008

KoMnnekT MOHTaXHbIX 4YacTen
Lypyn 3x20
Owobenb S 5x25

m2.402.019 P3

PyKOBO,D,CTBO no 3Kcnyartaunmn

Lim4.170.024

YnakoBka
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2.3 Komnnekt noctaBku uasewatens WM2122-252CM ¢ ganbHocTbio gencteusa go 80 M npvBedéH B Tabnu-
ue 3.

Tabrnmua 3 - KomnnektHocTs u3Belatens WUM212-252CM  po 80 m.
O603Ha4YeHue HaumeHoBaHue Kon MNpumeyaHue

LLm2.402.019-02 M3Bew atenb noXapHbii FIMHENHbIN 1

nn212-252CM  «AMQaJi-252CMy»

B COCTaBe:

Mpuémo-nepegamimk LWm3.339.022

Pedinektop-oTpaxaTtens (6onbLion)

LLm4.075.026 KomnnekT npuHagnexxHocTen:

YCTPONCTBO BbIHOCHOE

YB-PT Wm2.142.009

Lm4.075.012 KOMMNEeKT MOHTaXHbIX 4YacTemn

Lypyn 4x30 DIN 7996

Owobenb S 6x30

LLm4.075.008 KOMMNMEKT MOHTaXHbIX 4YacTemn

Wypyn 3x20

IOiobenb S 5x25

Lm2.402.019 P3 PyKkoBOACTBO NO 3Kcnnyatauuu

lm4.170.023 YnakoBka
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2.4 KomnnekT noctaBku usBewatens UM2122-252CM ¢ ganbHocTbio aencteus go 120 m npveeaéH B Tab-
nue 4.

Tabrmua 4 - KomnnektHocts um3sew,atensa WM212-252CM go 120 wm.

O603Ha4YeHue HaumeHoBaHue Kon MpumeyaHue
Wm2.402.019-03 M3BelaTtens NoXxapHbIN NMHENHbIN 1
nn212-252CM  «AMNQn-252CM»
B COCTaBe:
Mpuémo-nepegatimk Lm3.339.022 1
Pechnektop-oTpaxatens (60rbLioi) 2
m4.075.026 KomMnnekT npuHagnexxHocTen: 1
YCTPONCTBO BbIHOCHOE 1
YB-PT WWw2.142.009
Lm4.075.012 KOMMNNEKT MOHTaXHbIX YacTeun 3
Lypyn 4x30 DIN 7996 4
Jiobenb S 6x30 4
LLim4.075.008 KoMNnekT MOHTaXHbIX 4acTen 1
Lypyn 3x20 4
[wobenb S 5x25 4
Lm2.402.019 P3 PykoBogCcTBO No aKkcnnyarauum 1
LIm4.170.023 YnakoBka 1
3 UICNOJIb3OBAHUE MO HA3HAYEHUIO
3.1 3KkcnnyaTauMOHHbIe OorpaHuYeHus
MakcumaneHo-gonyctmmas TemnepaTtypa B MecTe pasMeLleHus
M3BELLLATENS MPU BKCTIIYATALIMM, OC ..ottt e et ettt ettt e e et e e e et e e et e e eeeeaeeens 55
MwuHMManbHo-gonycmMmas Temnepatypa B MECTe pas3meLlleHust
M3BELLaTeNs MPU BKCTIIYATALIMM, OC ...ttt ettt et ettt et e e s e e te e e eaae anaaas MuHyc 30
MakcumanbHO-gonycTMMoe HanpshkKeHne NUTaHns uaBeLdatens, B ... 30

3.2 Mepbl 6e3onacHocTu

3.2.1 U3Bewatenb He SABMSETCA MCTOMHWMKOM OMACHOCTU HU AnA Nogen, HU AN9 3au v aemMblX maTtepuanbs-
HbIX LIeHHOCTel (B TOM 4YMCre W B aBapunHbIX CUTyaumsx).

3.2.2 KOHCTPYKUMS M CXeMHble pelleHus wusBelyatens obecnevvBaloT ero noxapHyt 6e3onacHocTs npu
akcnnyataummn (B TOM YUCIe U B aBapuiHbIX pexmmax paboThbl).

3.2.3 N3Bewatenb no cnocoby 3awutbl YerioBeka OT MOPaKEHUA IMEKTPUYECKMM TOKOM YAOBIETBOPSAET
TpebosaHuam knacca lll no FTOCT 12.2.007.0.

3.2.4 B u3BelaTene OTCYTCTBYIOT OMacHble ANs XW3HU U 3[0pPOBbS NtOAEN HanpsiKeHUsl, HO Npu PemMoHTe,
npoBepKe, MOHTaXe W 3KCnfyataumnm HeobxoAMMO BbINOMHATL Mepbl 6e30nacHOCTU.



3.3 O6bEM 1 nocnenoBaTesIbHOCTb BHELIHEro ocMoTpa

3.3.1 lNocrne nonyyeHns U3BeLL aTtenen BCKPbITb YNakoBKY M NPOBEPUTL KOMMEKTHOCTL No Tabnumue 1, 2 nunm 3.

3.3.2 [poBec™ BHELWHMI OCMOTP, yOeauTbCsi B OTCYTCTBMM Ha Koprnyce npuémo-nepegaTtinka BUAUMbBIX Me-
XaHWYECKMX MOBPEXAEHUA M B COXPaAHHOCTM Nriombbl. Ha oTpaxatowiern noBepxHOCTM peduiekTopa-oTpaxkaTensi He
OOIPKHO ObITb 3aMEeTHbIX LapanvH 1 NOTEPTOCTEN.

BHAMAHWE. Ecrim nepen BCKpbITUEM YMNaKOBKM MW3BELLATENMM HAXo4MNMCb B YCIMOBUAX OTpULATENbHbIX
TemnepaTtyp, WX HeoBXOAMMO BbiAepKaTb MpU KOMHATHOW Temnepatype He MeHee YeTblpéx 4acos.

3.4 MpoBepka NPOOGHbLIM BKIHOYEHUEM

3.4.1Mepen npoBedeHVMEM MOHTaXa wu3BeLlaTens B CUCTEMY MOXAapHOM CUrHanmMsauuMm pekomeHayeTtcs
npoBecTM NpobHoe BKMYEHUe npuémo-nepedarinka, No YCrewHOMY MPOXOXKAEHNIO KOTOPOro MOXHO byaer ¢
fonbLon gonen BepoATHOCTM cyauTb 06 ero HopManbHOM paboTocnocoBHOCTH.

3.4.2 Ina npoBHOro BKMOYEHMST NPUEMO-NepefaTinka Ha Hero HeobXxoAuMO MnofaTtb NUTaHWe OT MCTOYHMKA
NOCTOSAHHOrO ToKa HanpshkeHnem ot 10 go 30 B.

MntocoBON BbIBOA, MCTOYHUKA MUTAHUS HEOOXOAMMO MOAKIUUTL K KNeMMe «6» unm «8», a MUHYCOBOW - K
Knemme «5» um «7».

Ecnm 4yepe3 HecKONMbKO CeKyHO Mocre nogavv HanpshkeHust MuTaHust Ha npuémo-nepepatyvke OyaoeT npu-
CyTCTBOBAaTb OMTUYECKas WHAUKauus, paboTaoliasi B UMMYNbCHOM pexume c 4actoton (2 - 3) 'y, usBewarternb
CUMTaEeTCs BblOepXaBLUVMM NPOBEPKY NPOOHBbIM BkIMyeHueM. [py 3ToM couveTaHue paboTalLlux WMHAUKATOPOB
MOXeT OblTb MOOLIM 1 3TO CoYeTaHUe B MPOLIECCE MPOBEPKM MOXET MEHSTLCS B NMPOU3BOSIbHOM MOpSiOKE.

Ecnu nocne nogauv HanpspkKeHUs NMUTaHUS BKIOYEHUS] MHAMKALMKW He MpoM30LUIio, HeobxoamuMo eLé pas npo-
BEPUTb MPaBUMBHOCTbL NOAAYU MOMSAPHOCTU HAMPSPKEHUS MUTAHMA, €ero (hakTM4eckoe NpPUCYTCTBME Ha COOTBETCTBY-
IO KX KNeMMax, a Takke HagEXHOCTb 3aXMMa MpPoBOAOB B KNemmax kornodku. Ecrm v nocne atoro onmyeckast UH-
Ovkaumsa OyaoeT oTcyTCTBOBaTh, U3BELLaTENb CUYUTAETCH HE BbiAEepXKaBLUUM NPOBEPKY NPOOHbIM BKIHOYEH UEM.

3.5 MpoBepka paboTtocnoco6HOCTU
3.5.1 ina npoBeadeHusi MNONHOGYHKLMOHAMNLHOM MNpoBepkM paboTocnocobHOCTM m3BeLLatens nepeqn ero
MOHTa)XOM B CUCTEMY MOXAPHOW CUrHanmM3aumm cobepuTe CXemy NpPoBePKWN (PUCYHOK 5).

MM212-252CM |
NPUEMO-NepeaTImK
16
Otpaxatens
] 15
14
13
12
"
. —ee
TecTep
—_—
10
9
1 1 8
BblHocHoE 2 5 ;
YCTPOWCTBO
VB-PT 3 3 6
4 4 5
AcToyHmK + +208 :
MWTaHKa - OBl _ Munuamnepmetp
PucyHok 5
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3.5.2 Pasmecute npuémo-nepedatimk CO CHSATbIM KOPMyCOM Ha paboyem cTofe mHOouKatopamu BBEpX, UC-
nonb3ysl B Ka4ecTBe oTpaXkaTtens MOTOMOK MOMELL eHus.

3.5.3 KoHTponb TOKa noTpebrneHnss NpoBOAWUTL MO MUIIMAMNEPMETPY, a KOHTPOSib COMNPOTUMBIIEHWUA BbIXOA-
HblX Lenen onTopene - no ommeTpy. [na WCKMIOYEHWs CMeLLeHus Npuémo-nepedaryuka Mnocre BbIKMOYeHus pe-
XVMa tOCTUPOBKM PEKOMEHAYETCS Ha CTON MOCTEeNUTb MOKPbITUE C HECKOMb3SL MM BEPXHVUM CIIOEM, a Npu MaHuny-
nAUMAX € nepekrniovartenemM TakTMKM paboTbl U NPU M3MEpPEHUsX COMPOTUBIIEHUA NpUEMO-NepefaTink crnegyet
npuaepxmeaTts PyKON.

3.5.4 MNpn ycTaHOBKe TaKmMKM paboTbl HeobGXxooMMO nonb3oBatbcsA Tabnuuen 5. [Ona woeHmdmkaumm pabo-
Thbl ONTUYECKOW MHAMKALUMM B PasfMYHbIX pexumax Heobxoaumo nonb3oBatbcs Tabrmuamu 6 u 8.

3.5.5 YcTaHoBUTE ABWXKM «1» N «2» nepeknoyatens TakTMku paboTbl BO BkMOYEHHOe noroxeHne (ON), a
OBWKKM «3», «4», «5» N «B» - B BBIKMIOYEHHOE MOSNIOXKEHME (YCTAHOBSEHbI: PEXUM HCTUPOBKKU, (OpMUpPOBaHME
BbIxogHoro curHana «lMoxap-H3K», BbicTpas komneHcauus, nopor cpabatbiBaHusi - 50%).

3.5.6 YcTaHOBUTE Ha WCTOMHUKE NUTaAHWUS HanpsbkeHve B gmana3oHe oT 10 - go 30 B, Tok orpaHuyeHus -
40 MA. BKrounte UCTOYHUK MUTaHWS.

MpokoHTpONMpyTe Ha NpPUEMO-NepeaaTiMKe MOOYEPEAHYI WMHOMKAUMIO Tpems 3enéHbIMWM MHAWKaTopamMu ”
KpacHbIM MHOUKATOPOM.

Mpn ycTaHOBUMBLLENCS MHOMKAUMU «OYeHb OMu3ko» (MuraHve TpEX 3enéHbiX WMHAMKATOpPOB) unu «bomblue
fonbLuero» (4BOMHOE MUraHMe KpacHOro WHAMKAaTopa) NOAHECUTE PYKY BMIOTHYH K Kpak OKOLUKa W, MELTEHHO
nepekpbiBasi NroLlafb OKOLIKAa PyKOW, A0OeTeChb CHayana MHAuKaumM «Onms3ko» (MuraHme OBYX 3€néHbiX WHAWKa-
TOPOB), a 3aTeM MHAUKaUMM «Janeko» (MWraHve OfHOro 3enéHoro MHAMKaTopa).

MwuraHve KpacHOro MHAMKaTopa MOOYEPELHO C 3EMNéHbIMM MHOUKATOpaMu MoKasbiBaeT, YTO CWUrHan yBenu-
YMNCSl, @ MWUraHue >XXENTOro MWHAUKaTopa MOOYEPENHO C 3€néHbIMU  MHOMKATOpaMu MOKa3biBaeT, YTO CUrHan
YMEHbLLWMCS.

Hannune wHankaumm «6onblie Gonbluero» 00yCrioBneHO OYeHb GonblivMM OTpakeHMeM Jyda OT MOoTorKa U
O3Ha4yaeT, 4YTO NPUMHMMAaEMbIA curHan Oomnblue BepxHero npegerna AmanasoHa aBTOMATUYECKOro perynMpoBaHus
npu tocmpoBke (KO3(IMUMEHT YCUIMEHNS MWHUMAarnbHbIN, aMnnuMTyaa curHana Ha Bbixofe ycunurens Gonblie fo-
nycTMMoro npegena).

Ecnu yctaHoBMnach MHOMKAUMSA «MEHblUE MeHbLLEero» (OBOMHOEe MUraHve XXEnToro uHAuKatopa), 370 O3Ha-
YyaeT, YTO MPWHUMAaEMbIN CUrHaN MeHblle HWKHEro npegena AuanasoHa aBTOMaTUMECKOro perynmpoBaHus npu
IOCTUPOBKE (KO3(PMUMEHT YCUNEHNs MakCUMarnbHbIM, amniuMTyda CUrHana Ha BbIXode YCunuTens MeHblue Jomny-
cumoro npegena). B atom cnyyvae nyd HeobxoouMmMo nepekpbiBaTb pykon Ha pacctosHum 20 - 30 cM OT NOBEPXHO-
CT OKOLLKa.

3.5.7 MNpokoHTponupyrTe TOK NoTpebrieHns u3BellaTtens, KOTopbId AOMMKEeH HaxoAauTbCcs B npegenax oT 9 Ao
15 MA.

MamepbTe COMPOTMBNEHME KOHTakTOB onTtopene «HencnpaBHOCTb» (knemMmbl «9» U «11»), OHO [OJHKHO
ObiTb He MeHee 500 kKOM (B pexume HCTUPOBKM (OPMUPYETCst TakoW Xe CurHarn, Kak u B pexume «Heucnpas-
HOCTb»).

3.5.8 MNpn MHOMKaUMM «OYeHb Brin3Ko» UM «BnM3KO» U BLIKITYUTE PEXMM FOCTUPOBKM (ABWKOK «1» nepekrto-
yarensi yCTaHOBUTE B BbIKIIOYEHHOE MOMOXEHUE).

B TeueHne MUHyTbl u3Bellatenb OyaeT murate ABYMS UM TPEMS 3eNEHbIMU MHAMKaTopamu. CMeHa MUraHus
OBYMsi I TpeMS 3eNEHbIMU UHAMKATOPaMM Ha MUraHue OAHMM LeHTparbHbIM 3eMNéHbIM MHAMKATOPOM O3HAYaEeT,
YTO M3BeLLaTenb NepeLlén B AeXYPHbIA PEXUM.

MamepbTe coOMpoOTMBMNEHME KOHTakToB ontoperne «HeucnpaBHOCTE» (knemMmbl «9» © «11»), OHO [OIHKHO
ObITb He Gonee 30 Om.

3.5.9 Ceimutnpyiite pexum «HeucnpaBHOCTb-y4». [ns 3TOro MOMHOCTLIO MEPEKPONTE OKOLUKO MPUEMO-
nepegatinka pyKomn, NMOAHECEHHOW K HeMy BMMOTHYIO, U KOHTPONMpyWTe B TeyeHue (6 - 8) cekyHA Hamuune nHaukKa-
um «Habop HeucnpaBHOCTVY (MWUraHue XXENTOro MHAMKaTopa MOOYEepEaHO C 3enéHbIM MHAMKATOPOM) C Mocnenyto-
L en dvkcaumen msseLleHns «HencnpaBHOCTL-Ny4Y» (OBOVMHOE MUraHME XXENTOro MHAuKaTopa).

Y6epute pyKy C OKOLLKA M MPOKOHTPONUPYWTE PEXUM MHOUKauMu «aBTocOpoc HeucnpaBHocTb-Tlyu» (gBow-
HOE MUraHuve 3enéHOro MHOMKaTopa MOOYEPEAHO C MUraHWEM >KEMTOro MHAMKaTopa). ATO O3HA4YaeT BOCCTAHOBIIE-
HMWe MPUHMMaeMoro curHana Ao YpoBHA pexuma «Hopma» u Havano Habopa ycrnosun Ans aBTOMAaTUHECKOro
cbpoca msBel eHuss «HencnpaBHOCTb-NyY».

Ecnm B TeyeHne MuHYTbl NpUHMMaeMblin curHan ByaeT NOCTOsSHHO COOTBETCTBOBATL YPOBHIO pexuma «Hop-
Ma», TO m3BelwleHue «HeucnpaBHOCTL-Ny4Y» OyaeT aBToMatMyecku cbpolleHo, MHAukaumsa GyaeT otobpaxats pe-
XM «Hopma» (MuUraHue UeHTpanbHOro 3enéHoro MHAMKatopa) C pedkmMm BKMYeHneM pexuma «HeucnpaBHOCTb-
nyy» (MuUraHue pas B BOCEMb TAKTOB XEMTOro MHAUKaTopa).

3.5.10 Coimummpyite pexum «lMoxap». [Ons 3TOro 4YacmmyHO NepeKkporTe OKOLLIKO MpuEMOo-Nepedativka py-
KOW, MOOHECEHHOM K HEMY BMOTHYHD, M KOHTPONUpynte B TeveHue (6 - 8) cekyH Hanmume nHaukaumm «Habop no-
Xapa» (MUraHue KpacHOro uHgukaTopa NoovepénHO C MuUraHveMm 3enéHoro MHaukaTtopa) ¢ nocrnegymowien dwkca-
umen nsselleHuna «oxap» (ABOMHOE MUraHWe KpacHOro uHgukartopa).

MamepbTe conpoTvBreHne Mexay krnemmamu «9» un «11», oHO JOSKHO ObiTb He MeHee 500 kOM.

YcTaHOBUTE [OBWXKOK «2» MNepeknovaTens B BbIKMIOYEHHOE MONOXeHWe. V3mepbTe CONpOTUBIEHWE MeEXAy
knemMmamm «9» n «14», oHO AOMKHO ObliTb He 6ornee 30 Owm.
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3.5.11 OTknouuTe Ha BpeMsA He MeHee 2 C nuTaHue u3Bellatens (peKoMeHAyeTCsl NPOU3BOAUTL C MOMOLL b
OTAENbHOro BbIKMOYATENs, T.K. NPU BbIKMOYEHUN UCTOYHUKA MUTAHWA €ro HanpsbkeHue, Kak npaBuro, CHUKaeTcs
He4oCTaTo4YHO ObICTPO).

[Mocne nogaun HanpsKeHWs MNUTaHMA M3BeLaTenb OOSTKEH NepenTn B pexum pabotel «Hopmay» (MuraHve
LeHTparnbHbIM 3€enéHbIM UHOUKATOPOM).

3.5.12 Mpu HeobxoammocT npoBepka paboTtocnocobHOCTM u3BellaTens MoXeT OblTb NpoBedeHa COBMECT-
HO C BbIHOCHbIM ycTponcTBoM YB-PT, npyn atom mmutaumsa pexumon «[loxap» u «HeucnpaBHOCTb» MOXeT 6biTb
ocylecTBfeHa C NMOMOLLLbIO KHOMOK NPOBEPKN BLIHOCHONO YCTPOMCTBA.

3.5.13 Ecnm npv nNpoBeAeHUM MPOBEPKU U3BELLATENMN UMENU OMTUYECKYI0 MHAMKauMi 1M dopmMupoBany Bbl-
XOAHble CUrHanbl B COOTBETCTBUM C MPUBEOEHHOW METOAMKOW, TO OHU CUMTAKOTCSA BblOepXXaBLUVMMMK MOMHOGYHKLK-
OHarbHyl MNpoBepKy Ha paboTocnocobHOCTb.

3.6 YkazaHus 06 yctaHOBKe M MOHTaXke usBellatenen

3.6.1 MNpn npoekmMpoBaHMK pasMeLleHns K3BeLlaTenen Heobxoaumo pykosoacTBoBatbcs Csogom [lpasun
Cl15.13130.2009 (paspen 13.5).

3.6.2 lNprémo-nepegatink 1 pedyiekTop-oTpaXaTternb AOMKHblI pacnoraratbCq4 HanpowmB Apyr Apyra Ha
paccTtosHun ot 5 go 120 m.

Onsi pacctosHuii oT 5 0o 20 M HEOBXOAUMO UCMNONb30BaTh Manbi pedyiekTop-oTpaxaTerb.

Ona paccTtosHuin ot 20 o 60 M HeobxooMMO MCMONbL30BaTL PedyIeKTOp-OTpaXKaTeslb, Ha KOTOPOM HaHeceHa
rpagyvpoBka.

Onsi pacctosHuin oT 25 0o 80 M HeobXxoaMMO MCMonb3oBaTe GomnbLIOW pedyiekTop-oTpaXKaTerb.

Onsi pacctosHuin ot 50 0o 120 M HeobGxoaMMO UCNONb30BaTh ABa OombLuMXx pedyiekTopa-oTpaxaTens.

MaBelwiatens Ans OQHOrO M TOrO X€ PaCCTOSHUS MOXET HOPMaribHO MPOWTU KCTUPOBKY C Pas3fMYHbIM KOMU-
yecTBOM pedyiekTopoB-OTpaxaTenen (Hanpumep, Ans pacctosiHua 40 M), ero noMexoycToMYMBOCTL OyaeT Bbile
Torga, korga peduiekTopoB-OTpaxkartenen OGorblue. 370 0OyCroBneHO MeHbLUMM 3HavyeHueM Tpebyemoro koaddm-
UMEeHTa YCUIEHUs W, COOTBETCTBEHHO, MEHbLUEW YYBCTBMTEMBHOCTHLIO K BHELLIHUM BO3L4ENCTBYHOLLUM 3MeKTpomar-
HUTHBIM W ONTUYECKMM MOMEXaM.

3.6.3 B cootBeTCTBUM C [EUCTBYIOLLUMM HOPMATUBHLIMK [OKYMEHTaMW MaKCUMasibHO-BO3MOXHasA LUMpUHA
3al ML, aemMoro 0gHUM m3BellatenieM npocTpaHcTBa - Mo 4,5 M C KaOoW CTOPOHbI OT ONTUYECKOW OCW.

3.6.4 MuHMManbHO-He0bXxoaMMOoe pacCTosHME MeXOY ONTUYECKMMM OCAMM OBYX COCEOHMX U3BELLaTENen He
perrnameHTMpyeTcsi, HO clnegyeT yuuTbiBaTb, 4TO Mpu BrmM3KoM pacnonoXeHun usBellatenen Apyr oT gpyra, co-
ceaHvun pedyiekTop-oTpaxaTens OyAeT YyacTMYHO yyacTBoBaTb B CO3[4aHUM OTPaXEHHoro nyya. B npuHumne, Ha
paboTy u3BeliaTens no OBHapy>XeHWo AblMa 3TO OBCTOATENbCTBO HE BMMSIET, HO MpW MpOBEpKe YyBCTBUTEMbH O-
Cc™ Heobxoammo ByaeT nepekpbiBaTb YacTb OTPaKaloLlen MOBEPXHOCTU He TOMbKO CBOEro oTpaxaTens, HO U Co-
CefHVX oTpaxartenen, nonagawLunx B 30HY AnarpaMMbl HanpaBneHHOCTM NpUEMO-nepeaaTyuka.

3.6.5Mpn BbIGOpEe MecTa ONa pasmeLLeHnss npuémo-nepefatinka Heobxogumo oGecneynTs 3aliuTy ero
YYBCTBUTENMbHLIX 3MIEMEHTOB OT BO3OEWCTBUS MPSAMbIX COMHEYHbIX flyYerd UM Apyrux MOLLHbIX UCTOYHMKOB CBETa
(Hanpumep, NPOXEKTOPOB), UMEIOLLNX B CBOEM CMNEKTPE U3MYyYEeHUS MOLLHYI MHGpaKpacHy cocTaBnstowyto. [ns
3TOr0 MMHUMAsNbHO HEeoBXOAUMbLIA Yron Mexay ONTUYEeCKOM OCbl W najalluMu Ha NpUEMOo-nepesaTiuk u pe-
dnekTop-oTpaxaTenb fyyYyamu CBEeTa AOMMKEH ObiTb He MeHee 15 rpagycos.

3.6.6 [Ina MWHMMM3aUMM BIUSIHUS OCBETUTENbHBLIX MPUMOOPOB Ha paboTy wu3BeLlaTtens pekoMeHAyeTcsl Mnpu-
éMo-nepefaTtivK pacnornaratb Ha MakCUMMarbHO-BO3MOXHOM yAareHuM oT 3TMX MpubopoB, Npu 3TOM cCredyeT yyu-
ThiBaTb, YTO BIIMSIHAE MOMEXOBBLIX OMTUYECKUX W3MyyYeHur ByaeT TeM cunbHee, Yyem Oomblue pacCTosiHMe Me XAy
npuémo-nepeaatiMkoM 1 pedyieKTopoM-oTpaxkarteneMm (u3-3a OorblUero 3Ha4yeHWsi YCTAHOBIIEHHOTO MpU HOCTUPOB-
ke KoadpdmumeHTa ycunenus).

3.6.7 N3Bewwatenu HeobGXoOUMO YyCTaHaBNMBATbL Ha XKECTKME HEMOABWDKHBbIE KOHCTPYKUMU (CTEHbI M3 Kupnuya
unm xere3obeToHa, KanutanbHble KOMOHHbI MMM Garky M np.), He MoABeprakwLlMecs nepemMelleHnsM, Bubpaumnam
n gecopmaumsam.

3.6.8 [pn MOHTaXXe OOHOMO3MUMOHHBIX W3BELLaTerner, K KOoTopbiM oTHocutcs UIM212-252CM, cnepyeT yuyu-
ThiBaTb, YTO WX 3KCMNNyaTaUMOHHbIE XapakTepUCTMKM BeCbMa 3aBUWCMMbl OT Mapas3wuTHbIX OTpaxeHwun. Haubonee
yacTo BCTpevarLUMnUca HebrnaronpuaTHbIMKM dakTopamm Ans paboTbl O4HOMO3ULMOHHBLIX M3BeLLaTenen sBnseTcs
HanMyne OAMHOYHBIX BbICTYMOB C OYE€Hb XOPOLLEN oTpaxatoLl e CnocoBHOCTLIO.

Kak npaBuno, 370 BO34yXOBOAbI M3 OUMHKOBAHHOW CTanmW, CBETUIbHWMKM C OnecTtsw My GOKOBbIMM MOBEPX-
HOCTAMU U pebpucTbie MOBEPXHOCTW, KOrAa YMCMO BbICTyNalLUX YacTel, CMocOoBHbIX co3faTe MOMEXOoBble OTpa-
XeHus npesbilwaeT 6onee 3 wWTyk Ha 10 M.

Tak kak onpefenntb ¢ OCTAaTOMHOW TOYHOCTLIO BESMUYMHY NapasvUTHbIX OTPaXXEHWUA OT TOW UM MHOW KOHCTPY K-
UMK 3apaHee HEeBO3MOXHO (OHa 3aBMCUT OT )OpPMbl, OKpacKkmu, KayecTBa NOBEPXHOCTU, Yrna HaKMoHa MO OTHOLL EHUIO K
fnyyy 1 np.), TO B Takux NomeLleHusix HeobxoamMmo obecneynTb PacCcTosiHWE OT LIEHTPanbHOW NMHWM ONTUYECKOro
fnyya Jo onucaHHbIX Bbie nperpag He meHee 0,3 wm;

3.6.9 PekomHayemoe pasmelleHve npuémo-nepegativka Ha CTeHe - ONTUYECKUMU WMHOMKaTopamu BHW3, HO
npu HeobxoaumMocTM [onyckaeTcs noboe pacnornoXeHue, TakKKe MOXHO MoBopayMBate W pedyieKTopbl-
oTpaxartenu OTHOCUTENbHO WX HOPMarbHOro MOMIOKEHUss (Ha paboTy u3BellaTensd BpalleHue OMTUYECKOro nyya
BOKPYr CBOEW OCU He BNUSET).

3.6.10 Joctyn K oTBEpCTMAM AMA KpenneHus m3sellatens K CTeHe, K BbIXOAHbIM KOrioakam, K nepeknodare-
M0 TaKTMKU paboTbl U K FOCTUPOBOYHBLIM BUHTAM MPOM3BOAMTCA MYTEM CHATUS Kopnyca.
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3.6.11 PeduiekTopbl-oTpaxkaTenn LOMMKHbl yCTaHaBNMBaTbCA Ha MIOCKON BepTUKarbHOWM MOBEPXHOCTU, nep-
NeHAUKYNSp K KOTOPOW OTNMYaeTCA OT HarnpaBfieHus Ha npuémo-nepedatiuk He Gonee, yem Ha 10 rpagycos. Pe-
KoMeHayeMoe pacrnornoXeHue pedyiekTopoB-oTpaxaTenen npuMBELEHO Ha puUCyHKe 6.

Ha paccrosiHve ot 20 go 60 m
Ha paccrosiHue oT 25 o 80 m ,—':t O R ) . Ha paccTosiHue ot 50 A0 120 M

e T id 1 w W

I

e 25 o loag i) oad

Ha paccrosHue ot 500 20 M

Y

PucyHok 6

3.6.12 MoHTa)X NpOBOAOB K M3BELLATEN0 MOXET OblTb OCYLLECTBNEH KakK MPU UCMOSb30BaHNM OTKPLITOW, Tak
N CKpbITOA npoBogku. B ocHOBaHMM u3BelLaTens MMETCS cheuyarnbHble MOonocTM 4SS Npornycka NpoBOAOB C Of-
HOW CTOPOHbI MOHTaXXHOrO OTCEKa Ha OpYyryto.

3.6.13 MoHTaxX m3BeLyaTerien B CUCTEMbI MOXaPHOW CUrHanmmsaumu crnegyet BbINOSHATE C NMOMOLLbIO NPOB O-
noB n kabenen, BbIGOpP KOTOpPbLIX HEOOXO4MMO NPOBOAUTL B COOTBETCTBMM C TPeOOBaHMAMM 3KCMyaTaunoOHHOM
OOKYMEHTaLUMM Ha NPUEMHO-KOHTPOSbHbIE NPUbopbI.

3.6.14 [InnHa kabena gns coeguHeHus npuémo-nepedativka C BbIHOCHbIM ycTpoinctBom YB-PT porkHa
ObITb MMHUMW3MPOBAHaA W He npesbiwaTts 30 M.

3.6.15 Mpu HanuMuum B 3aLyuMLLaeMOM M3BeELLaTeENS MU NMOMELL eHUM NMOCTOSAHHO OEMCTBYHOLLUX MOLLHbIX 3rekK-
TPOMarHUTHbIX W3MYyYEeHU LOMKHbI OblTb MPeayCMOTPEHbl Mepbl MO 3awute LWAendoB U APYrMX COeaUHUTEN bHbIX
kabeney OT HaBOAUMbLIX NMOMEX (MPMMEHEHWEe BUTOW Mapbl, SKpaHUPOBaHWE W Mp.).

BHAMAHWME! Ecrim B 3awjumuiaemMoM MNOMELLeHUM YpOBEHb OENCTBYIOLLUX 3MEeKTPOMarHUTHbIX foMex mnpe-
BblllaeT TpeboBaHust n. 1.2.31 TeXHUYECKUX XapakKTePUCTUK, TO Ka4yeCTBO (DyHKLMOHUPOBaHWUS W3BeLLaTenen He
rapaHTmpyeTtcs.

3.6.16 Knemmbl BbIXOAHbIX KONIOAOK M3BELLaTeriel no3BonstoT Nogknovate NpoBoga ¢ ceyveHuem xun ot 0,2
oo 1,5 MM (anameTp xun ot 0,5 go 1,3 mm). lNpn NoakNYEeHNM NPOBOAOB C AMAMETPOM XU MeHee 1 MM peKko-
MEHAyeTCs MPUMEHATL MEeTNeBY (POPMOBKY KOHLIA XWUMbl.

3.6.17 BHewHW BMA Npuémo-nepedaTinka npu CHATOM Kopryce npuBedeHa pUCYHKe 7.

bazoBeil Buxm

HcmupoBoynsil BuHm

N0 20pU3oHMOMU

gl OmBepamus das
/ KPENABHUA K CMeHe
_— Knemme! 0nn
nodkaleveHus R u Rw

MNepexAHamen
MOanUKU padomst

Krxonku npoBiepku

u cdpoca

Paabem dast nadkwMeHus
mecmepa MMAA-52

Knetbl 3751 nodkAieMeHus
BbiHocHo20 ycmpolcmba

Knemat dnst
NOGKAMEHUS NUMAHUA

0cmupoBoymmil Bukm ———_
no Bepmukanu

PucyHok 7
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3.7 PekomeHAaumm no BbIGOPY TaKTMKKN paboThl u3BeLlaTens

3.7.1 Bbibop TakTMKM paboTbl u3Bellatens NPOM3BOAUTCS C MOMOLLbIO MepekroyaTtens, pacrnonoXeHHOro B
npuémo-nepenatimke. COOTBETCTBME YCTAHOBMEHHbLIX PEXMMOB pPaboTbl MOMOXKEHWUIO [ABWXKKOB MepekntoyaTtens
npvBegeHo B Tabnmue 5.

Tabnmua 5 - YcTaHOBKa TakTMKM paboThl

Ne aBuxKa TakTuka paboTbl n3BeLllatens
nepekKsno- ..
yaTens BbikntoyeH BkntouéH (ON)
1 [exypHbIi pexnm Pexum toctmpoBkm
2 Curnan «lMoxap-HPK» CurHan «lNoxap-H3K»
3 BbicTpas komneHcauma MepgneHHas komneHcaums

Mopor cpabaTbiBaHuA

50 % — 4-BblknN. 5-BbIKN, 6 - BbIKM.

40 % — 4-BblkN. 5-BblkN. 6 - BK.

30 % — 4-BbliKN. 5-BKN. 6 - BbIKI.

4,56 20 % — 4 -BbIKN. 5-BKN. 6 - BKN.

15 % — 4 -BKn. 5 - BblKN. 6 - BbIK.

10% — 4-Bkn. 5-Bblkn. 6 - BKM.

A1 — 4-Bkn. 5-BKN.  6-BbKMN. - aganTMBHbIN, AN OQHOrO oTpaXkaTensi
A2 — 4-Bkn. 5-BKN. 6 -BKN - afanTyMBHbIA, ONs ABYX OoTpaxaTenen

3.7.2 Bbibop dopmupoBaHus curHana «loxap-HPK» unnm «Moxap-H3K» 3aBUCUT OT CXeMbl BKMHOYEHUS WU3-
BellaTtens B wende.

[ns cxembl ¢ ncnonb3oBaHneM [06aBOYHOrO pesuctopa Ra HeobBXoouMO ABWKOK «2» mnepeknoyatens Bbl-
knountb («lMoxap-HPK»).

Ons cxeMbl C UCNOMb30OBaHWEM LUYHTUPYIOLWLEro pesuctopa R Heobxoammo ABWKOK «2» nepeknoyarens
BkNoumnTb («MMoxap-H3K»).

3.7.3 Ecnn u3Bewlatenb YCTaHOBMEH B HeOTannMBaeMOM MOMELLEeHUKW, rAe BO3MOXHbl JOCTAaTOYHO ObiCTpble
MU3MeHeHns TemnepaTtypbl Bo3gyxa (Hanpumep, 3MMOW MPU CMEHe BPEMEHW CYTOK), KOTOpble MOryT MOBMUATb Ha
CTaburnbHOCTL NapameTpoB OMTUHECKOro fy4va (Hanpumep, K3-3a He3HAYUTENbHbIX W3MEHEHWA MOMoXeHus npué-
MO-nepefatinka unuM r3-za BPEMEHHOro YXYALEHUSA YCMOBUM MPOXOXAEHUSA OMTUYECKOro fyva Yepe3 KOHTpOmnu-
pyemyto cpefy), pekomeHayeTcs Bblbvpate ObICTPYHO KOMMNEHCAUMIO (OBUKOK «3»).

B ocTanbHbIX criydasax pekomeHayeTcs Bblbvpate MeAneHHY KOMMeHcauuio.

Ecnm B paboyem pexunme nonoxeHwe OBUXKKOB «2» U «3» OyaeT M3MeHeHo, TakTuka paboTbl Byaet onpeae-
NATLCSA MNOMOXEHWEeM 3TUX LBWKKOB.

3.7.4 Boibop nopora cpabaTtbiBaHWs [OIDKEH OMpedensTbCsl B 3aBUCMMOCTU OT MMEKOLWLUXCH TaKTUYECKUX
3ajay no 3auiure nomMeueHust (obecneyeHue Kak MOXHO Oornee paHHEro obHapyxeHusi odara noxapa unm obec-
neyYeHnss MakCUMarbHOW YCTOMYMBOCTM K BO3MOXHBIM MOMEXOBbLIM BO30ENCTBUSM Ha OMNTUYECKUA Myd) M B 3aBU-
CUMOCTU OT PacCTOSHUSE MeXay NpUEMO-NepesaTiMKoM U pedaiekTopoM-oTpaxaTenem.

Ons 3awyuaemMbix MOMELLEHUA C HOPMarbHbIMU (CPEOHVMM) YCIOBUSIMU MO MPUMEHEHUIO JIMHEMHBIX U3BeE-
LiaTenen pekomeHOyeTcsl yCTaHaBnMBaTb Mopor cpabatbiBaHWs:

- 10% pnsa paccTtosiHMin oT 5 o 30 Mm;

- 15% pnsa paccTtostHun oT 5 go 40 m;

- 20% pnsa pacctosHuin oT 10 go 50 m;

- 30% pnsa pacctosiHin ot 10 go 60 m;

- 40% pnsa pacctosHun ot 30 go 80 m;

- 50% pna pacctosHun ot 30 go 120 m;

- A1 - aganTMBHbLIN Nopor cpabaTtbiBaHUsl, UCMONb3YeTcs AN OO4HOro oTpaxarens;

- A2 - aganTMBHLIN Nopor cpabaTtbiBaHUSA, MCMONb3yeTcst A8 ABYX OTpaKaTenen.

Mpn wncnonb3oBaHMM afanTMBHOMO MOpora M3Bellatenb aBTOMaTMYeCcKu YyCTaHaBnMBaeT nmopor cpabatbisa-
HUS B 3aBMCUMOCTU OT KO3(hdMUMEHTA YCUNEHUS.

M3ameHeHne nomnoxeHns ABWXKKOB «4», «5» U «6» B paboyem pexumme He NPUBOAMUT K CMeHe nopora cpabathbl-
BaHWSA, OH OCTaHETCHA TaKMM Xe, KakuM Obln YCTAHOBMEH B pexume CTMpoBKU. [ns nsMeHeHuns nopora cpabatbl-
BaHWA HeobXxoAMMO MOBTOPHO NPOBECTU OCTUPOBKY M3BeLlatens 6e3 U3MeHeHWs ero NosIoKEeHUs.
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3.8 OcTnpoBKka usBewaTtens

3.8.1 O0w ne pekomeHgauum

1 N3BewaTens K Havarny HOCTUPOBKW OOMMKEH OblTb HagEéXHO 3aKpennéH Ha MecTe YCTaHOBKM, MOMHOCTbIO
CMOHTUPOBaH B CUCTEMY MOXapPHOW CUrHanM3auum B COOTBETCTBUM C BbIOPAHHOW CXEMOW NOAKMHOYEHNs .

OBwkku nepeknoyatens npuémo-nepedarinka AOMKHblI OblTb yCTAHOBMEHbl B COOTBETCTBMU C BbIOPaHHOW
TaKkTMKoW pabotbl (Tabnuua 5).

2 lMpwn npoBegeHun nycko-HanagoyvHbIXx paboT HeoBXOoAMMO MOMHUTL, YTO BKIOYEHME peXMMa HCTUPOBKU B
nsBeLlatene conpoBoxaaetcs OPMUPOBaAHUMEM BbIXOOHbIX CUrHamoB «HeucnpaBHOCTL» U 3TO mM3BelweHne Gyaet
TpaHCNMPOBaTbCA Ha MPUEMHO-KOHTPOMbHbLIN MpUbop.

3 lMpouecc OCTMPOBKM 3aknioyaeTcd B MocrefoBaTtenisHOM noAbope MonoxeHus npuémo-nepefativka B
rOPU30HTaNbHOM M BEpPTUKamNbHOW MIIOCKOCTSX, MPW KOTOPOM €ro AvarpaMMa HanpaBieHHOCTM MakCUMarbHO COB-
nagaet C HanpaBneHuneM Ha pedyiekTop-oTpaxatenb W MPUHMMAEMbIA CUIHan COOTBETCTBYET MakCUMarbHO BO3-
MOXXHOMY 3HaYeHUI0 AN BbIOPAaHHOTO PacCTOsSHUST MexXay Npuémo-nepeaTivkoM U pedaiekTopoM-oTpaxKaTesiem.

4 Top6op nonoXxeHu Npuémo-nepedarinka Npou3BOAUTCS MYTEM 3aKpyYMBaHUS UMM OTKPYYMBAHUSI HOCTU-
POBOYHBIX BMHTOB YTIIOB MOMOXEHUS B FOPU3OHTaNbHOW W BEPTUKANbHOW MMOCKOCTAX (puUc.7).

Mpumedanune. B cnyvyae HeQOCTAaTOMHOCTM OMana3oHa PeryiMpoBKM B KaKyt-NMOO CTOPOHY, €ro MOXHO CMe-
CTUTb B 3Ty CTOPOHY MYTEM OTKPYYMBaHWUS WM 3aKpy4ymBaHuUs Ga3oBOro perynmpoBOYHOrO BUHTA, HApYLUMB €ro
nnomobupoBky. pyM HEOBXOOMMOCTM YBENMYWTL PErynvMpoBKY BreBO UM BBepx 6a30Bbii BUHT HEOOXOOMMO 3aKpy-
TWTb, @ OCTUPOBOYHbIE BUHTbI BBIKPYTUTL HA HECKOINBbKO 0O0OPOTOB (40 NsiTH).

5 KOcvpoBKy wm3BeLLatens pekoMeHAyeTcs MpoBOAMTb HE TOPOMNSAChb, M3BelLlaTenb OTKMMKaeTcs Ha Bawiwu
pencteusa ¢ 3agepxkon npumepHo 0,5 c. KOCTMPOBOYHbIE BUHTHI OTKpYYMBaTb MM 3aKpyumBaTb PeKOMeHOyeTcs He
Oonee 4yemM Ha 4YeTBepTb 06OpOTa 3a OAWMH pas.

[Npn tocTMpoBKe CTapanTecb He nepekpbiBatb fyY PyKOW UK FOSIOBOMN.

6 KOcTpoBKYy mM3BeLLatenss MOXHO MNPOBOAWMTL MO WMHOMKATOpaM u3BeLLaTens WM C MOMOLLbI0 TecTepa
MNAn-52 (nocraensetca no OTAenbHOMY 3akasy).

3.8.2 OcmpoBKka No MHOMKaTopam
1 lMNMpu tocTMpOBKE M3BeELaTens HeobxoomMMo crieants 3a paboton mMHaukatopoB (Tabnmua 6).

Tabnmua 6 - Haukauus B pexknme HCTUPOBKM

MonoxeHue OnucaHune MHgukaums
«O4yeHb MpyHMMaembIn CurHan mano oTnM4aeTcs ot MUraHne Tpéx 3enéHbIX UHAKATOPOB
Onmn3ko» MakcumanbHo-gocTurHy Toro  (He 6onee 10%)
MpYHUMaeMbI CUrHaNm MeHblUe MakcuMarb- i
«Brnm3ko» Muranve OByX 3enéHbiX MHOUKaTOPOB
Ho-gocTirHyToro (He Gonee 20%)
«Janeko» MPMHUMEEMBIA  CUTHAN HEMHOTO  MeHbLue MuvraHve ogHoro 3enéHoro uHgukartopa
MaKCUMarnbHO AOCTUIHYTOro
«BOMbLLEY OuepegHon  NpuHATBIA  curHan  Gonbwe | Muranune KpacHoro nHaukatopa noovepénHo ¢
npegbiayLlero MUraHueM 3enéHbiX WHOMKATOpOB
«MeHbLIEY OuyepegHoOM  NpuHATBIM  curHan  MeHbwe | Muranue ménT_oro MHOWKaTopa noodYepénHo c
npegbiayLiero MUraHueM 3enéHbiX WMHOMKATOpPOB
«BonbLLe MpuHMMaembIi  curHan ©Oonblie BepXHero §
BOMLLLETOR npegena paspelleHHOro AwanasoHa perynu- | [IBoMHOe MuraHue KpacHOro mHaukatopa
poBaHus
«MehbLLe MpuHUMaembIn c.yeran MEHbLUE  HWXHEero ) )
MEHBLLEroy npegena paspelléHHoro AuanasoHa perynu- | [IBOMHOe MuraHue XEémmoro uHgukartopa
poBaHus

2 KOcTMpOoBKY pekoMeHayeTcs MpPOBOAWUTL B YeTbipe aTana.

a) Bxop B pexum t0CTMPOBKM

CHumuTE KOpnyc npuémo-nepenatduka. Bkmounte gBwkok «1» nepekntodartens (nonoxeHne ON) n Habnto-
JaWiTe MUraHue KpacHoro uHaukartopa rnoovyepénHo C MUraHMem TPEX 3ernéHbiX WMHAMKATOPOB.

Korga muraHue KkpacHOro uHAuMKatopa npeKkpaTuTCa W OCTaHeTCS MUraHue TOMNbKO 3enéHbIX WMHAMKATOPOB,
nepexoaunTte K criegytowiemy aTany.

Ecnn umeeTtcs OBOMHOE MUraHue KpacHoOro mHaukatopa («6onblie Gombluero»), 3T0 O3Ha4yaeT, YTO TeKyLL U
curHan OT oTpaxaTtens Oo4YeHb OOMbLUOM W BLIXOAUT 3a Npedenbl PerynmpoBkU u3Belwlatens (370 ObiBaeT, korga
nrowagb pedriektopa-oTpaxaTtensa oyeHb Oonbliag ANsg AaHHOMO PacCTosHUME MexXAay NpUEMo-nepesaTinkom K
pedineKTOpOM-OTpaXxaTenem).

Ecnn umeetcsa OBOWHOE MUraHuwe XEMToro mHaukatopa («MeHbLle MeHbLUEeroy»), 370 O3HayaeT, YTO TeKyLL Wi
cuUrHan OT oTpaXkaTensi OYeHb MareHbKUMIA U BbIXOAWUT 3a Mpefenbl peryrvupoBku u3BellaTens (31o ObiBaeT, koraa
avarpaMma HanpaBMeHHOCTM NpUEMO-NepefaTinka CUMbHO pPacCOBMELLEHA C HanpaBneHMeM Ha pedyiekTop-
oTpaxartenb, WM nrowaab pedyliekTopa-oTpaxarens Mana [Ans  JaHHOro  pacCTosiHue Mexay  npuémo-
nepegatinkoM U1 pedaiekTopoM-oTpaxaTtenem).
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©) HacTporika nomnoxeHust npuémo-nepegatdmvka

HacTpoiky nonoxeHus pekoMeHayeTcsi MpoBOAUTL CHayarna B FOpU3OHTanbHOM MMAOCKOCTW, a 3aTeM - B Bep-
TUKanLHOW MNIIOCKOCTU.

HacTpoinka nonoxeHus B rOPU3OHTarbHOW MAOCKOCTU NPOU3BOAMUTCS C MOMOLL b0 BEPXHEro MmpaBoro tCTu-
POBOYHOrO BUHTA.

OTkpyumBast unm 3akpyuymBasi BUHT (NoBopaymBas Npuémo-nepegaTink BIiEBO MM BnpaBo), Habntogante 3a
nHAnKaunen. Ecnm muraet KpacHbli mHaukatop («6onbluey), CUrHan yBenuyinMBaeTcst U HacTporKa MOET B HY>XHOM
HanpasneHun, ecnu MuraeT Xeéntbin UHAuKaTop («MEeHbLLEe»), CUrHam YMeHbLUaeTCs, U HarnpaBfieHMe HaCTPOWMKM
crnegyeTt U3MEHUTb Ha NMPOTUBOMOSIOKHOE.

[Mo oOKOHYaHUM HACTPOMKM OMTUMArbHOIO MOMOXEHUs NpUémMo-nepegaTivka B TOPU3OHTaNbHOW MIOCKOCTU
crnepyeTt nepent K HacTPOWKe MOSIOXKEHUS B BEPTUKANbHOW MSIOCKOCTU MO aHanorMyHoOM METOAMKE C MOMOLL b
HIDKHErO JIEBOTO HOCTUPOBOYHOIO BUMHTA.

Ecrm nyy 6bin criyq4anHoO NepeKpbIT PYKOW UM rOSIOBOM M HEBO3MOXHO 40OUTLCA MHAMKALUMM TPEX 3eNEHbIX
WHOVKATOPOB, cOpocbTe HabpaHHble W3BeLLaTeENEM B pPEXUME HCTUPOBKM 3HAYEHUss NyTEM OOHOBPEMEHHOrO
Haxxams kHomok «[Moxap» n «HeucnpaeBHocTe» B TeveHue (6-8) c. [lanee crnegyeT NOBTOPUTL HACTPOWKY MONOXe-
HYS MpUEMO-NepeaaTinka.

Mo OKOHYaHWM HACTPOWKWM OMTUMArbHOTO MOMOXEHWUS, KOrga MWratT Tpu 3enéHbIX UHAMKaTopa, nepexoauTe
K cregytoLemy aTany.

B) Bbixoa u3 pexuma HCTMpOBKM

Bbikrtoumte OBUXOK «1» nepeknovatens M Habrmogante MuraHue 3ernéHbiX MHAMKATOpoB. B TeueHne MuHy-
Tbl HAa NpPUEMO-NepeaaTiMK M Ha OMTUHECKWIM fy4Y He [OOIMKHO OKa3blBaTbCS HUKAKOro BHELUHEro Bo3genctsus. 3a
3TO Bpems u3BellaTenb YTOYHSIET 3HayYeHus KoaddmMUMEHTa YyCUNEHUs U TeKyLLero curHana, kotopble byayTt 3anu-
CaHbl B 93HEProHe3aBnCUMY0 NamMsTb.

Korgpa mwuraHme 3enéHbiXx WHOMKATOPOB CMEHSAETCS MUraHueM LEeHTpanbHOro 3enéHoro uHaukatopa, 3To
O3Ha4yaeT, YTO M3BeLLaTenb NepeLén B AeXYPHbIN pexnMm paboTsl.

YcTaHoBUTE KOpNyC Ha NpPUEMO-NepefaTinK U NepexoguTte K criegytoliemy aTtany.

Ecnn Habniogaetca OBOVHOE MUraHve >KEMToro MHAMKaTopa, TO 3TO O3HayaeT, YTO 3HaYeHue TeKyLlero Cur-
Hana HaxoguTcs 3a npefenamm paspelléHHbIX [OMYCKOB (Hanpumep, 13-3a BO3AEWCTBUSI HA ONTUYECKUA Nyd), u
cnegyeT MOBTOPWUTL BbIXOA4 M3 OCTUPOBKM 6e3 M3MeHeHWs noroxeHus npuémo-nepedarinka. [na aTtoro cnegyet
BKMIOYUTb PEXMM HOCTUPOBKKU, AOXKAATLCA MUraHWs TOMbKO 3€NnéHbIX MHOMKATOPOB M BHOBb MOBTOPUTL BbIXOA U3
pexxmma HCTUPOBKM.

r) MNpoBepka no pesynbTatam HCTUPOBKM

MpoBepka NpPaBUMbBHOCTM HACTPOVKU M3BeLLaTens MNpoBOAMTCA B OEXYPHOM pexume MyTEM MepekpbiTvs
BCEN NMIOCKOCTU OTpaxKaTens YEPHOW MNEHKOM (MOXHO MOPOSIOHOM) B TeyeHue (8-10) c.

Ecnn usBewatens nocrne (6-8) ¢ nocrne nepekpbima cdopMmpoBan M3BeLLeHne «HencnpaBHOCTL-NyY» (MU-
raeT XEnTbii MHAUKaTOp), HacTponka Obina npoBefeHa KOPPEKTHO.

Ecrnn wmsBewiatens cdopmupoBan usselleHve «loxap» (MM gaxe ocTancd B LOEXYPHOM pexume), 3To
03HA4aeT, YTO OTpaKEHMEe OT APYrnx MoBepxHocTen BHocuT Gonblion (6onee 10 %) Bkrag B OTPaKEHHBbIM OT OT-
paxarens curHan, unm msselyartenb Obl HAaCTPOeH Ha ApYryto oTpaxatow yo («napasuTHyo») NMOBEPXHOCTb.

B03MOXHO BrnusiHMe OTpaXkaTenen cOoceqHUX U3BeLlaTerer, B 9TOM clydae uUx nrowaam Takke Heobxogumo
nepekpbITh.

3.7.2 OcmpoBka ¢ nomoLbto Tectepa UMQOJ1-52

1 KOcwmpoBka usBeLyatens NpoBOAUTCS MO MOKa3aHUsIM OuUChries Tectepa, Ha KOTOpPbIM MHGOPMaLUsi BbIBO-
autcsa B umdpoBoM BUAE.

2 KOCTMpPOBKY peKkoMeHayeTcsi MPOBOAWUTL B YETbIpe 3dTana.

a) Bxog B pexum 10cmpoBkn

CHumuTe KOpryC MpuéMo-nepefartyuka, nogkroumte kabenb TecTepa K pasbéMy C 3 BblBOAAMU M3BELLaTe-
NS, COPUEHTMPOBAB €ro Noriockov BBEPX.

Bkniouute aOBWXKOK «1» nepekmnovatens (nonoxeHne ON) u Habrnopgante Ha gucnnee, 4TO KO3GGMLMEHT
YCWUMEHUsT YMEeHbLUIAETCs, HaunHash co 3HayeHust 31, u OCTaHaBNMBAETCA Ha 3HAYEHUW, MPU KOTOPOM TEKYLL WA CUr-
Han HaxoauTca B AnanasoHe oT 160 oo 226 eguHu,

Korgpa nokasaHus Ha gucnnee cTabunusupyloTcsd, M HabnogaeTcs MuraHue TOonbKo 3enéHbiX WMHOWKaTOpOB,
nepexoaunTte K criegytoliemy atany.

Ecnm Ha gucnnee BbiBoguTtcs coobweHne «Makcumym» (Kyc = 00, UTek > 226), 370 03Ha4aeT, YTo CuUrHan
OT OTpaxaTens o4veHb GOonbLION M BbLIXOAWUT 3a Mpedenbl perynupoBku ussellatens (31o OGbiBaeT, korga nrowafb
pedinekTopa-oTpaxatens oyeHb OGonbliasg Ans AaHHOro paccTosiHue Mexay npuémo-nepenaTtivkoM U pedyiekTo-
poM-OTpaxaTenem).

Ecnm Ha gucnnee BbiBoauTcs coobuyeHne «MuHumym» (Kyc = 31, Utek < 160), 370 03Ha4aeT, YTo curHan ot
oTpaxaTtens OYeHb Man W BbIXOAWUT 3a Mpedenbl perynupoBkM usBewiatensa (31o ObiBaeT, korga Auarpamma
HanpaBneHHOCTU MpPUEMO-NepeaTtiMka CUMIbHO pacCOBMELLEeHAa C HanpaBrfieHMeM Ha pedyiekTop-oTpaxaTtenb, WM
nrow,agb pedyiektopa-oTpaxaTens mana Afi OaHHOrO paccTosiHie Mexay Npuémo-nepenaTiMkoM u pedyiekTo-
poM-oTpaxaresniem).
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©) Hactporika nomnoxeHust npuémo-nepepatdmvka

HacTpoiky nonoxeHus pekoMmeHAyeTCcs NpoBOAMTb CHadarna B ropU3OHTanbHOM MMAOCKOCTW, a 3aTeM - B Bep-
TUKanLHOW MNIIOCKOCTU.

HacTpoika nonoxeHus B rOPU3OHTarbHOM MAOCKOCTU NPOU3BOAMUTCS C MOMOLLbIO BEPXHEro MpaBoro CTu-
poBOYHOro BMHTa. OTKpyuMBasi WM 3akpyyduBasi BUHT (NoBopayvBasi MpuEMO-NepedaTink BrEeBO WM BMpaBo),
Habnogante 3a nokasaHusMu Aucnnes.

Ecnn Tekyw M curHan yBenuuuBaeTcs UM yMeHbLlaeTcs KO3IMUMEHT YCUMEHMs, HAacTponKka MOET B HyX-
HOM HanpaBfeHuu.

Ecnm Tekywuin curHan ymeHbluaeTcs UM yBenmumBaeTcsl KO3GMUMEHT YCUMEHUs, HanpaereHWe HacTpOu-
Kun criefyeT U3MeHWUTb Ha NPOTUBOMOSIOXKHOE.

KoHeuHas uenb HaCTPOMKW MONOXKEHMST - 0OOWUTbCS MakCUMarnbHOro 3Ha4YeHUsl TekyLLero curHanma npu Mu-
HUManbHOM KO3(hdMUMEHTE YCUNEHUS.

Mo OKOHYaHUM HACTPOMKM OMTUMArbHOTO MOSIOKEHUS MPUEMO-NepeaaTiMka B TOPM3OHTaNbHOM MIIOCKOCTU
cnegyeTt NepenT K HacTPOWKE MOMOXEHUST B BEPTUKANbHOW MMOCKOCTU MO aHanornMyHom MeTOAMKE C MOMOLL b
HIDKHErO JIEBOTrO HOCTUPOBOYHOIO BUMHTA.

Ecnm nyy 6bin criyyaiHO NepekpbIT PYKOW WM rofioBON M HEBO3MOXHO A0OUTECH MHAMKALMKU TPEX 3€erEéHbIX
WHOVKATOPOB, cOpocbTe, HabpaHHble uW3BellaTeNeM B PEXMME HCTUPOBKW, 3HAYEHUst NMYTEM OOHOBPEMEHHOrO
Haxxams kHonok «[loxap» n «HeucnpaBHoCTb» B TeueHue (6-8) c. [amee cregyeT MOBTOPUTL HACTPOWKY MONOXe-
HUS NpPYEMO-nepedaTiunka.

Mo OKOHYaHWM HACTPOMKM OMTUMArbHOrO MONIOKEHMS, KOrga MUralT Tpy 3enéHbiX MHAMKaTopa, nepexoauTe
K cregytoLemy aTany.

B) Bbixoa u3 pexuma HCTMpOoBKM

Bbikrtounte OBUXKOK «1» nepekniovatens u Habrmogante mMuraHue 3ernéHbiX MHAMKATOpoB. B TeueHne MuHy-
Tbl Ha NpUEMO-NepeaaTiMK M Ha OMTUHECKWMIM Iyd He [OIPKHO OKa3sbiBaTbCH HMKAKOrO BHELLHEero Bo3genctsus. 3a
3T0 Bpems u3BellaTeNb YTOYHSET 3HayeHue KoadhdMUMEHTa YCUMEHUst M aMnmTyabl TeKyLlero curHana, Kotopble
OyayT 3anMcaHbl B 9HEProHe3aBUCUMY0 NaMSATb.

Korga muraHve 3enéHbiX WHOWKATOPOB CMEHSIETCH MWraHWeMm LeHTpanbHOro 3enéHoro uHaukartopa, 9To
O3HayaeT, YTO M3BeLLaTenb NepeLlén B AeXYPHbIA pexnM paboTsl.

OtcoeguHuTe kabenb TecTepa OT pasbEéMa M3BeLlaTtens.

YcTaHoBUTE KOpNyC Ha NpUEMO-NepefaTinK U nepexoguTte K criegytoliemy aTtany.

Ecrnm Ha gucnnee BbiBoauTCs coobueHne «HeucnpaBHOCTL-[onyck», 3TO O3HA4aeT, YTO TeKyllee 3HavyeHune
CUrHama HaxoguTca 3a npegenamu paspelléHHbIX gonyckoB, Gonee 226 unm meHee 160 (Hanpumep, 13-3a BO3-
OEeVCTBMS Ha OMTUYECKUA Ny4), U criedyeT NOBTOPUTb BbIXOO W3 tOCTUPOBKM 6€3 U3MEHEHWUsI MOSIOKEHUS NpUEMO-
nepegamivka. [na 3Toro BKMOYMTL PEXMM OCTUPOBKKM, NOAOXKAATb, Koraa OyaeT MuraHue TONbKO 3enéHbiX MHAOW-
KaTopoB M BHOBb MOBTOPUTL BbIXOA U3 PEXMMA 0 CTUPOBKM.

r) MNpoBepka no pesynbTaTam HCTUPOBKU

MpoBepka NpPaBUMBHOCTM HACTPOVKU M3BeLLaTens MNpoBOAMTCA B OEXYPHOM pexume MyTEM MepeKpbiTvs
BCEWN NMOCKOCTU OTpaxKaTens 4YEpHON NNEHKOW (MOXHO MOPOSIoHOM) B TeyeHue (8-10) c.

Ecnn usBewatenb nocne (6-8) ¢ nocrne nepekpblss ccopmupoBan usseLleHne «HeucnpaBHOCTb-Ny4Y» (Mu-
raeT XEnTbii MHOAUKaTop), HacTpoWka Obina npoBefeHa KOPPEKTHO.

Ecnm wusBewatens cdgopmupoBan usselleHne «Moxap» (MM paxe ocTancd B AeXYypHOM pexume), 310
O3HAYaeT, YTO OTPaAXKEHUE OT OpPYrvMx MOBEpXHOCTeN BHOCUT Gornblion (6onee 10 %) Bkrag B OTPaKEHHBbIM OT OT-
paxarens curHan, unm m3selyartenb Obl HAaCTPOeH Ha APYryto OTpaxatow yio («napasuTHyo») NMOBEPXHOCTb.

B0O3MOXHO BrnusiHME OTpaXkatenew COCEeAHMX M3BellaTenen, B 3TOM Cryyae UX Mnrow,agu Takke Heobxonnmo
nepekpbITb.
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3.9 Ucnonb3oBaHMe usBelaTenemn
3.9.1 M3Belwwatenm MCMNOMb3ylTCA B YETbIPEXMPOBOAHLIX LINendax noxapHon curHammsaumn. OcHoBHasi
cXema coeVHEHWn u3BeLlaTensd, a Takke MOAKMIOYEHNe ero BbIXOAHbIX Lienew, npuBegeHa Ha pucyHke 8.

nn212-252CM I
MPUEMO-NepeaaTunK 16
— 15
14
— 13
OnTopene — 12 ——=  +lin. (BbIXOA)
"Heucnp."
11 b—= - Lln. (sbixon)
Ontopene |
9 f=—— -LUn. (Bxon)
1 1 ’7 8 + Wct. nuT. (BbIXOR)
BbitocHoe 2 2 7 = -Wcr.nu. (Bbix0g)
YCTPONACTBO L
VB-PT 3 3 6 =——  +Wcr. nur. (Bx0n)
4 4 5 |l=—r  -MWcr.nur. (Bx0n)
PucyHok 8
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3.9.2 Cxema ¢ gobaBo4vHbIM pe3ncTtopom Ra (pucyHok 9).

B aton cxeme ucnonb3ylTCs HOPMarbHO-Pa3oOMKHYTble KOHTaKTbl onTtoperie «[loxap», koTopble npu cpaba-
TbiBaHUM W3BELLATENA MNOAKMYaoT B Wwrend [00aBOYHbLIN (OONOSMHUTENbHLIN) pe3ancTop RO napannenbHO OKOo-
He4yHOMY pesucTopy Rok. [BUXOK «2» nepekrovatens npuémo-nepefartinka OOmKeH ObiTb BbIKMHOYEH.

KoHTaktel «K» (KHOMKa mnun pene) HeobxogouMmbl Ans cbpoca cpaboTaBLUero COCTOSIHUS M3BeL aTens.

VII_'I212-2520M L VII_'I212-252CM L
npmeMo-nepeqawwL 16 aneMO-I‘IEpeﬂaTHMK— 16
s | s |
14 14
— Ra — Ra
— 13 — 13
1 1
Ontopene 12 Ontopene 12
"Heucnp." — "Heucnp." — Rok
—— —— j
Onropene — Onropene —
"Moxap" — 10 "Moxap" — 10
9 9
1 1
1 8 1 8
BbIHOCHOE T T BbIHOCHOE T T
YCTPOWCTBO 1 — YCTPOWCTBO 1 —
wor || ] wor | ]
4 5 4 5
1 1
McTo4HMK +
nUTaHNS - ]
L
Mpubop Hn
MPHEMHO-
KOHTPONbHbIA
HomuHan Ry | HomuHan Rp | KonunuectBo
HanmeHoBaHue HomuHan Ons curHana | gna curHana usaeu@re- Mpumeyanme
npubopa Rok «Moxap» «BHMMaHue » nen
(«Moxxap2») («Moxap1») B wnende
Cwurnan-20I01,
Curnan-20M,
Cwurnan-10, 4,7 kOm 1,5 kOm 3 kOm 0o 10 wr. WC wna 1
C2000-4,
C2000-ACNT
C2000-AP2,
C2000-AP8 10 kOm 4,7 kOm - 1 -
Ha ocHoBe C2000-KOJ1
B3PC-IK 7,5 kKOm 620 Om* 1,5 kOm* 0o 20 wr. LLUHHC
panuT 7,5 KOm 820 Om* 3 kKOm* 0o 20 wr. -
paH-Maructp 7,5 kKOm 470 Om* 1,8 kKOm* 0o 20 wr. Lurnc

* — HoMMHanbl pesncTopoB YKasblBaloTCA B PYKOBOACTBE MO 3KCMMyaTaluy Ha KOHKPETHbIM Tvn (Bepcuio)
npubopa M noabuparoTcsa Npu MyCcKo-Hanago4HbIX paboTax.

PucyHok 9
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3.9.3 Cxema ¢ wyHTMpyow M peanctopom Ru (pucyHok 10).

B aToll cxeme uCMOMb3yloTCs HOpMarbHO-3aMKHYTble KOHTaKTbl onTopene «HewucnpaBHOCTbY», KoTopble npu
cpabaTtbiBaHMX M3BeLLaTENa MNOAKMIOYAT B LWNENd wyHTMpyowuin (6annactHein) pe3nctop Rw nocnepoBaTerb-
HO K OKOHEYHOMY pe3ucTopy RoOK. [OBWKOK «2» nepekrtodartens npuémo-nepegartdinka OOMMKEH ObiTb BKIMOYEH (MO-
noxenne ON).

KoHTaktel «K» (KHOMKa mnun pene) Heobxooumbl Ans cbpoca cpaboTaBlLero COCTOSIHUS M3BeLl aTens.

VI_I_'I212-252CM i M_I_'I212-252CM i
npmeMO-nepegaTqMK_ 16 I'IpMeMO-I'IepeFLaTHVIK— 16
— Ruw — Ruw
— 15 — 15
14 14
| |
1 1
Onropene +— 12 Onropene 12
"Heucnp." — "Heucnp." — Rok
—— M —— M j
Onropene [— OnTopene [—
"Moxap" — 10 "Moxap" — 10
9 9
1 1
1 8 1 8
BbIHoCHOE T T BriHocHoe T T
YCTPONCTBO — — YCTPOWCTBO 1 —
o |2 ] o |2 ]
4 5 M 4 5 M
1 1
McToummg +
nuTaHus - ;
"
Mpubop HUn
MpUEMHY-
KOHTPONBHBIA
HommHan Ry | Homuuan Ry, | KonmnuectBo
HavmeHoBaHue HomnHan Rox Ansi cCUrHana | ana curdHana MsBel.u_a— Mpumeyanme
npubopa «Moxap» «BHMMaHue » Tenewn
(«Moxxap2») («Moxap1») B wnende
Cwurnan-20I01,
Curnan-20M,
CurHan-10, 4,7 kOm 8,2 kKOm 4,7 kOm 0o 3 wr. WC tvuna 3
C2000-4,
C2000-ACNT
C2000-AP2,
C2000-AP8 10 kOm 20 kKOm - 1w -
Ha ocHoBe C2000-KOJ1
B3OPC-IK 7,5 kKOm 10 kOm* 4,7 kOm* 0o 7 WrT. LUHHC
panuT 7,5 KOm 4,7 kOm* 2,2 KOm* Jo 7 wr. -
paH-Maructp 7,5 kOm 5,6 kOm* 2,2 kOm* 00 7 WT. Lurnc
AM-1, AM-4 Ha Gase - 680 Om 1w KoHgwmr. «O»
’ 680 Om
npuGopos «Py6ex» 680 Om - 1w KoHdmr. «2»
3,32 kOm no-
MrK-2m cnepoBaTenb- 4,3 kOm 2 kOm 0o 20 wr. -
HO C AnoaoMm

* - HOMMHarbl pesnCcTOpOB YKasblBalOTCA B PYKOBOACTBE MO 3KCMMyaTaUuuM Ha KOHKPETHbIM Tvn (Bepcumio)

npubopa mnu nogbuparTcs Npu Nycko-HanagoYHbIX paboTax.

PucyHok 10
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4 TEXHWYECKOE OBCIYXWBAHUE

4.1 Mpn akcnnyataumm wmssellatenen Heobxogmmo pykoBoactBoBatbesi P 009-01-96 «YCTaHOBKWM noxap-
Hon aBTOMaTVKW. [lpaBuna TexHMYEecKoro copgepxaHus» u TpeboBaHusMM HacTodwero PykoBogcTBa mo akcnny a-
Taumu.

4.2 Onmmyeckaa cuctema npuémo-nepefatimka 3aliuieHa OT NPOHWKHOBEHWUS BHYTPb HACEKOMbIX W Mbinw,
No3TOMYy MNEPUOAMNYECKON OYUCTKE AOIMKHbI NOABEPraThbCA TONMbKO BHELLUHWE MOBEPXHOCTU OMTUMECKUX FNMH3 npué-
Mo-nepefaTtivka U pedyiekTopa-oTpaxaTtens.

4.3 MeproanYHOCTb OYMCTKM OT MbIMW OOSMKHa YCTaHaBNMBATLCA MCXOOSA M3 KOHKPETHbIX YCIOBWIA 3KCMMy a-
Tauum M npu OpMUMPOBaHMM UM3BELLeHUs «HencnpaBHOCTL-CHWDKEHWE» (KOMMEHcaums 4YyBCTBUTENBHOCTU MNpu
3anbiNeHun OOCTUrNa HKHEro npefenbHOro 3HayeHus).

4.4 O4MCTKY ONTUYECKMX NOBEPXHOCTEN HEOOXOAUMO MPOM3BOAUTL MSTKOW, HE BOPCUCTOM TKaHbKO, CMOYEH-
HOW B BoAe (MM cnupTe, eCny BNaXXHOW TKaHbo 3arpsi3HEHME C ONTUYECKUX MOBEPXHOCTEN He yaanseTcs).

BHMMAHWE. 3anpewaetca ucnonb3oBatb ANs MNPOTUPKM JMH3 M pedyiekTopa-oTpaxartensi aueToHcoaep-
Xawjme Xugkoc u gpyrne pacTBOpUTENM, CMOCODOHbIE MOBPEAUTbL MOBEPXHOCTU OMTUYECKMX 3JIEMEHTOB, KOTOpble
BbINOMHEHbI U3 MaTepmana mapku Plexiglas.

4.5 KOHTpOnb BKIOYEHHOrO COCTOSIHUSA M3BeLlaTenen, HaxodslWwnxcsa B pexunme «Hopma», npoussBogutcs no
HarNMumMio MUraHus LeHTpanbHOro 3enéHoro WHAukKatopa Ha npuémo-nepegatdivke ¢ yactoton (2-3) .

Ecnm k npuémo-nepenartinky MOOKMOYEHO BbIHOCHOE YycTponctBo YB-PT, wuHgukatop yctponctsa Gyaer
aybrmpoBatb uHAMKaUMKO NpUEMo-NepenaTivka.

4.6 KoHtponb chopmupoBaHus um3BeleHnii «lMNoxap» («BHuMaHve») ¢ npoBepkow nopora cpabatbiBaHUs
NPOBOAUTCA MNYTEM YaCTUYHOrO MNEPEKPbITUS OTpaXkalwLl,en MNoBepxXHOCTU pedyiekTopa-oTpaxatens 4YEpHON MnEH-
kon. [na aTtoro Ha pedyiekTope-oTpaxartene WMeeTcs LWKana, rpagyupoBaHHas B MpoLeHTax nepekpbiBaeMon
nroLyagu.

Ecrnn npumeHsieTca oauH peduiekTop-oTpaxkaTenb, HeOOXOAMMO MONb30BaTbCA BEPXHEW LUKArnoW, a ecnu
[Ba, TO - HWKHEN LLKanowu.

B T1abmumue 7 npuBegeHo COOTBETCTBME TpebyeMbiX 3HaYeHUM MnepeKpbiBaeMbIX Mo afern oTpaxaroLyen
NMOBEPXHOCTU peduIeKTOPOB-OTpaXaTenen ycTaHaBMMBaeMbliM noporam cpabaTbiBaHuS.

Tabnmua 7 - CoOTBETCTBME Nopora cpabaTtbiBaHMSA OCAGNEHNIO MOLLLHOCTU OMTUYECKOro Jyya

PeKkoMeHAyeMble NnepeKpbITUs
Mopor cpa6aTbiBaHUs fAns npoBepKM fAna nposepku
Ha HecpabGaThiBaHWe Ha cpabaTbiBaHWe
10 % 20% 30%
15 % 25% 40%
20% 30% 50%
30% 40% 60%
40% 50% 70%
50% 70% 80%

Ona wmuTtaumm pexxmma «HeucnpaBHOCTb-My4Y» cregyeT MepekpbiTb BCHO NMowafb oTpaxKawLllen NoBepXHOo-
CcTM pedyiekTopa-oTpaxaTens.

4.7 ANCTaHUMOHHBIA KOHTPONb dopMupoBaHusa usselleHuin «lMoxap» un «HeucnpaBHOCTL-Ny4Y» NpPOBOAUTCS
Cc nomouwbio kHomok «[oxap» n «HeucnpaBHOCTb» BbIHOCHOMO ycTponcTBa YB-PT, pacnonoXeHHbIx noa ChbEMHOWN
KPbILLIKOW YCTPOUCTBA.

CHUMUTE KPBILKY BBIHOCHOIO YCTPOWCTBA.

Ons vmutaumm dopmypoBaHust m3Bellatenem coobuleHns «loxap», Haxmute KHOMky «[loxap» yctpon-
CcTBa W yAepXuBamte e€ B HaaToM noroxeHun B TeveHue (8-10) c. HabnioganTte cHavanma MuUraHme KpacHoro WH-
AvKaTopa NooYepénHO C 3enéHbIM MHAMKATOPOM, 3aTEM - MWUraHve TOMbKO KPacHOro MHAuKaTtopa. OTO O3Ha4aerT,
4YTO M3BeLLatenb cpabdoTar.

[na cbpoca usBeweHnsa «loxapy HaXmMuTe OLHOBPEMEHHO KHOMku «lMoxap» m «HenmcnpaBHOCTb» YyCTpOR-
CTBa M yAEpXMBaWTE MX B HaXaToM MonoxeHun B TeveHue (8-10) c. HabntoganTte cHavanma MuUraHme KpacHoro WH-
avkatopa nooyYepénHo C 3enéHbiM WMHOWKATOPOM, 3aTeM - MUraHve TONbKO 3enéHOro mHaukatopa. JOTO O3Hayaer,
YTO M3BellaTeNnb BO3BPATUICHA B AEXYPHbIA PEXMM.

Ona vmutaumm dopMypoBaHns m3BelLaTeneM coobLleHns «HencnpaBHOCTL-NyY», HaXMuUTe KHOMKy «Hewc-
NpaBHOCTbY YCTPOWCTBA M yAepXMBaWTe €€ B HaaToM MonoxeHun B TedeHue (8-10) c. Habniopavite cHavana
MUraHne XEnToro MHAMKaTopa noovepéaHO C 3eNnéHbiM MHAMKATOPOM, 3aTeM - MUraHWe TOMbKO XEMTOro WUHAWKa-
Topa. OTO O3HavaeT, 4To u3sellaTens cdopmupoan coobleHne «HencnpaBHOCTL-NyY».

Ons cbpoca wusBeleHna «HeucnpaBHOCTb-NyY» HaXMWUTE OOHOBPEMEHHO KHomku «[lMoxap» u «Hewucnpas-
HOCTb» YCTPOMCTBA W yAepXuBanTe UX B HaxaToM noroxeHuu B TeyeHue (8-10) c. Habrnrogavite cHavana muraHue
XENToro mHaukatTopa noovepénHo C 3enéHblM WHAWKATOPOM, 3aTeM - MWUraHue TONMbKO 3enéHOro mHaukatopa. JTo
O3HayaeT, 4YTo u3BeLlaTerlb BO3BPATUIICA B AEXKYPHbIA PEXUM.
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4.8 B 1abnuue 8 npuBeneHa pacluMdpoOBKa COOTBETCTBUSI OMTUYECKOW WMHAUKALUMW PasfMYHbIM COCTOSIHUSIM
npuémo-nepenatinka B OEXYPHOM pexume paboTbl M3BeLL aTens.

Tabnmua 8 - CocTosiHMEe ONTUYECKOM WMHAMKAUMM NPUEMO-NepedaTinka B OEXYPHOM pexunme paboTb

HanmeHoBaHue OnucaHue Pab6ota
pexuma pexuma pabotbl onTU4eCKOW MHOUKaLMu
«HobMma Tekywun curHan  cooTBeTCTBYeT  pexumy | Muraet uUeHTpanbHbId 3enéHbli  UH-
P «Hopmay» aukatop
3admKCMpoOBaHO CHKEHME TeKyLlero curHana .
«Moxap» dukeup yul MwuraeT kpacHbIn UHAMKaTOP

Hwke nopora «lloxap»

«Habop noxapa»

MpUHUMaeMbIn CuUrHam CHU3WUIICS HWKe nopora
«Moxap», HO wusBeweHne «Moxap» eweé He
3agdmKcmMpoBaHO

MuraeTt KkpacHbIi MHOMKaTOP MooYe-
pPEOHO C UeHTparnbHbIM 3€fEHbIM WH-
OvKaTopom

MpucyTCTBYIOT YyCINOBUS AN peructpauum Ka-

Mwuraer Xénteln wHAMKATOP MooYe-

«Habo| N .
HemcnpaBchm» KOro-nmbo u3BelleHns «HeucnpaBHOCTbY», HO | PEAHO C LEHTpanbHbIM 3€MNéHbIM WH-
OHO el e He 3admKCUpoBaHo VKaToOpOM
«HeuncnpaBHocTb BanuCanHble B  SHEProHe3aBuciMON  namsiTi Pegkoe muraHue Xéntoro uHOuMKaTo
P 3HaYeHUs1 He COOTBETCTBYIOT pa3peLlEHHOMY A A
[0nyCK» pa
AunanasoHy
3admKCMpPOBaHO  CHWXEHME  NPUHUMAaeMOoro

«HewncnpaBHOCTb-ITyY »

CurHarna Hwmxe nopora «HeI/ICI'IpaBHOCTb»

Mwuraet xéntbii nHanKaTop

[lBOHOE MuUraHme >XEnToro WHOWKa-

«HeucnpaBHoOCTb- 3admKkCUMpoBaHO CHWXKEHVWE KOMMEeHcauun p[o [ Topa noovepéaHo C TPOWHbIM Mura-

CHWDKEHVE» HIKHEro npegena HVEeM LeHTpanbHOro 3enéHoro WHAu-
Kartopa

TpoHOE MWraHue XEnToro WHAuKa-

«HeuncnpaBHoOCTb- 3admkcupoBaHO  MOBbLILLEHME  KOMMEHCAUMU | Topa MNoovYepéaHo C TPOWHbIM MUra-

npeBbILLEeHVE» BepxHero npegena HVEeM LeHTpanbHOro 3enéHoro WHAu-

KaTopa

Habop cbpoca
«HewncnpaBHOCTL-IyY »

Crnoxunicb ycrnoBus [Ansi aBTOMaTU4ECKOro
cbpoca u3BelleHnst «HencnpaBHOCTb-y4Y»

[1BOMHOE MUraHue >XENToro WHAWUKa-
Topa MNOoYepEénHoO C MUraHMem LeH-
TpanbHOro 3enéHoro MHAuKartopa

. Bbino  3adwmkcupoBaHo, HO aBToMatMyecku | MuraHve — UeHTpanbHOro  3enéHoro
ABTOMaTMIECKUi  COpOC cbpocunocb  m3BelleHWe  «HewucnpaBHOCTb- | MHAMKATOPA C  PEaKMM  MUraHUeEM
«HeuncnpaBHOCTL-1yy » P i P A P pea

ny4» XENTOro mHAavkartopa

ABTomMatndeckun cbpoc

Bbino 3adwmkcmpoBaHo, HO camocbpocunoch

MwuraHve  ueHTpanbHOro  3enéHoro

«HeuncnpaBHOCTL- WHOUKaTopa C peakum OBOWHbIM MU-
n3BeLl eHne «HencnpaBHOCTbL-CHUXEHNE » "
CHWKEHUEe» raHMeMm XXEnToro MHaukatopa
ABTOMaTMyeckmin cbpoc Mwuranve eHTpanbHOro  3enéHoro
P Bbino 3admkcupoBaHo, HO camocbpocunocb HEHTD .
«HeuncnpaBHOCTL- WHOUKaTopa C peakum TPOWHbIM MU-

npesBbilUeHne»

n3sell eHne «HeVICI'IpaBHOCTb-I'I peBbilLEeHnE »

raHNeMm >XEnrtoro nHOKaTopa

Takmka pabotel u3Me-

HeHa

MonoxeHne OBWXKOB nepekn4aTtena TaKTUKn
pa6OTbI ObiMO M3MeEHeHO nocrne BbIxoga U3
pexunma HCTUPOBKU

MwuraHve  uUeHTpanbHOro  3enéHoro
WHOMKaTopa C peakum  MUraHuem
XENToro mMHaukaTopa

4.9 pn TEXHMYECKOM OOBCHYy>XMBaHUN HEOBXOoOMMO Y4uTbiBaTb, 4YTO (akT dmKcaumn wusBelleHun «Hewnc-
N «HeucnpaBHOCTb-CHWXEHME» 3anMUCBLIBAETCS B 3HEProHEe3aBMCUMOW NaMsa™M U ero
cbpoc MOXHO NPOM3BECTU TOMbKO AOOMBLUMCH CHayana aBTOMatM4eckoro cbpoca v TOMbKO NoOcre 3Toro OH MOXET
OblTb OKOHYaTENbHO COPOLLEH BLIKIIOYEHUEM MUTAHUS.

Mpn BXxoOe B peXum HCTUPOBKM BCE U3BELLeHMs (B TOM yucrie u «HencnpaBHOCTb-NpeBbILIeHNE» N «Heuc-

npaBHOCTbL-MPEBbILLEHNE»

I'IpaBHOCTb-CHI/I)KeHI/Ie») aBToOMaTM4ecKu C6paCbIBaIOTC‘i|.

MoaToMy nocrie NPOBEAEHUSt perfiameHTHbIX paboT Mo

OYNCTKE OMTUYECKMX MOBEPXHOCTEN OT MbiM U 3arPsA3HEHU PEKOMEHOYETCH MPOWU3BECTV MOBTOPHYH WHCTanns-
LMIO MYTEM BKMIOYEHUA U BbIKIOYEHUS PEXMMa IOCTUPOBKN 683 M3MEHEHWsI MOroXeHus npuémo-nepeaamivka. Ta-
KYI0 e onepaumio criefyeTt MpoBECTU U B Criyyae gmKcauum n3BeLleHnst «HemcnpaBHOCTb-MPEeB bILLeHME ».
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5 XPAHEHUE

5.1 XpaHeHne wu3BellaTenen B YMaKOBKE W3rOTOBUTENS LOSPKHO MPOM3BOAUTLCH B 3aKPbITbiX BEHTUUPY e-
MbIX CKrnagax B cootBeTCTBUM ¢ ycroBuamn 2 no NOCT 15150.

5.2 CknagupoBaH/ne M3BeLLaTenen B yNakOBKE W3roTOBUTENS AOIMKHO ObiTb B Buae WTabenen BbICOTOM He
Oonee 25 ynakoBoK.

5.3 XpaHeHne pacnakoBaHHbIX M3BellaTenen OOSPKHO MPOM3BOAMTLCS B 3aKPbITbIX YMCTbIX KOpoOKax C Le-
Nb0 3aLLUTbI BHELLHMX MOBEPXHOCTEN NMUH3 U peduiekTopa-oTpaxaTensa OT 3arpsa3HeHust.

6 TPAHCIMOPTUPOBAHME

6.1 TpaHCcnopTMpOBaHWe uW3BeLLatenel B YMNakoBKe NPennpuUsTUSi-U3rotoBUTENs MOXeT ObiTb MNpou3BedeHO
BCEMMW BMAAMM 3aKPLITOrO M OTKPLITOrO TpaHcropTa Mnpu cobnogeHun crieqytownx yCroBuii:

- NepeBo3Ka M3BelLaTeneil BO3AyLIHbIM TPaHCNOPTOM [JOMMKHa MPOU3BOAMUTECS B repMETUYHBIX OTC eKkax;

- NepeBO3Ka M3BeLLaTenein Mo Xene3Hon Oopore OOMMKHA MPOU3BOAMTECS B 3aKPbITbIX YMCTBIX Bar oHax;

- NPV NepeBO3Ke OTKPbITbIM TPaHCMOPTOM KOPOOKM C U3BeLLaTens My OOSDKHbl OblTb HaKPbITbl BO4OHEMNPOHM-
LaeMbiM MaTepuanom;

- PV NepeBO3ke BOAHLIM TPAHCMOPTOM KOPOOKU C M3BeLaTensMmn LOSIKHbI OblTb pasMell eHbl B TPHOME.

6.2 3HauYeHUs1 KNMMATMYECKUX U MEXAHWYECKUX BO3OENCTBUIA NPU TPAHCMOPTUPOBAHUN [AOMKHbI ObiTh:

- Temnepatypa oT MuHyc 50 go 50 °C;

- OTHOCUTEnNbHaa BRaXHOCTL He 6ornee 98% npu Temnepatype 35 °C;

- BO3gencTBmMe cuHycoupanbHonm Bubpaummn dactoton (10 - 150) My, yckopenuem 0,5 g, OencTsytowien B
HanpaeneHun, 0bo3HAYEHHOM Ha Tape MaHWMYISUMOHHOM 3HakoM «Bepx, He kaHToBaTb !».

6.3 PaccTtaHoBKka M KpenneHue B TPaHCMOPTHbIX CpeAcTBax KOpPOOOK C u3BeliaTensMu AOSbKHbl obecnedu-
BaTb WX YCTOMYMBOE MOSMOXEHME, UCKMOYaTb BO3MOXHOCTb CMELLEHVS U yaapbl Apyr O Apyra, a TakkKe O CTEHKM
TPaAHCMOPTHBLIX CPEACTB.

6.4 YkasaHus npegynpeauternisHOM MapKMpPOBKWM OOSTKHbI BBIMOMHATLCS Ha BCEX 3Tanax Mo nyTM OT rpy300T-
npaBuTeENs [0 rpy3ononyvarens.

7 PECYPCbI, CPOKU CITYXBbl U XPAHEHUA, TAPAHTUN U3TrOTOBUTENA

7.1 Pecypchbl, CPOKU CNyX06bl U XpaHeHuUsA

7.1.1 HapaboTtka u3BellaTenen Ha otka3 coctaBnsieT 60 000 4 B TeyeHue cpoka cnyxobl 10 neT.

7.1.2 YkasaHHast HapaboTka 1 Cpoku CrnyxObl AeCTBMTEMbHbLI MpU cobnoaeHun notpebutenem TpeboB aHUi
OeiCTBYIOLLLEN 3KCMITyaTaUMOHHON [OKYMEHTaLmK.

7.2 TapaHTUK N3rotoBUTENA

7.2.1 FapaHTUNHLIA CPOK 3KCMIyaTauuyM yCTaHOBIEH B TeyeHne 36 MecsueB CO AHSA NPUEMKU OTAENOoM Tex-
HUYECKOro KOHTPONS.

7.2.2 be3Bo3Me3aHbIN PEMOHT WNM 3aMeHa u3BellaTtene B TeYeHue rapaHTMMHOrO cpoka JdKcniyaTtaumm
NPoOn3BOAUTCHA NpeanpuUaTMEM-U3roTOBUTENEM MNpU YCIOBUM COBGMIOAEHNS nOTpebuTenemM npasBun 3KChnyatauuu,
TPaHCMopTMPOBaHNSA N XpaHeHusd. B cnyyae ycTpaHeHWss HeucnpasBHOCTEW B M3BellaTterie No peknamauuu rapaH-
TUAHBIN CPOK 3KCnryaTaumu npogrfeBaeTcs Ha BPeMsi, B TeYeHue KOTOPOro MsBellaTternb He Mcnornb3oBasncs M3-3a
oBHapy>XeHHbIX HeucnpaBHOCTEMN.

7.2.3 B cnyyae oTkasa B paboTe um3Belw,aTeNss UM HEWCMNPaBHOCTU €ro B MNepuoad AeNCTBUS rapaHTUMHbIX
obs3atenbCcTB, a TaKkke OOHapyXeHWs HEKOMMNIEKTHOCTM MNpu ero nepBuMYHOW npueMKe, notpebutenb OOrmkeH
HanpasBuTb B agpec npegnpuaTUs-u3roToBUTENS:

249030, Poccuinckan degepaums

r. O6HuHcK Kanyxckon o6n., yn. Jlro6oro, 9,
000 «MBC-CurHancneuaBToMaTUKa»
T./dpakc: (48439) 4-17-17

Tex. nogaepxka - ten. 8-910-919-17-17

3asiBKy Ha PEMOHT (3aMeHy) u3BellaTenss C ykasaHuem agpeca WM COoGLLMTL CBOM HoMep TenedoHa Uiy HanpaBuTb
OTKa3aBLUMI U3BeLL aTerb.
8 CBEOAEHUA OB YTUITU3ALIUU

8.1 M3Bewiateny nocrne OKOHYaHWS cpoka CryKObl He NMPeacTaBNsAOT OMNacHOCTb ANA XKWU3HW, 300POBbs Jto-
[eil 1 OKpy)Xalolllen cpedbl, UX yTUnusaumsi NpousBoanTcs 6e3 NpUHATUS crnieumarnbHbIX Mep 3allluTbl OKpY»Ka toLL eit
cpeqbl.
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9 CBMOETENNIbCTBO OB YNAKOBbIBAHUU

M3Bewatens UM212-252CM «UMNAJ-252CM» 3aB. Ne

ynakoaH OOO «UMBC-CurHancneuaBtoMatMka» corfacHo TpeboBaHusaM, nNpenyCMOTPEHHBIM B LEWCTBY HOLLEN
TEXHNYECKOWN [OKYMEHTaLmM.

Hay. OTK CeméHosa K. 1O.

(DormKkHOCTB) (NnyHas nognuck) (pacmdppoB ka nognucm)

(roa, mecsu, 4ucno)

10 CBUOETENLCTBO O NPUEMKE

Magewatenbp WUM212-252CM «UMNAN-252CM» 3aB. Ne

C paToin Bbinycka M3roTOBIIEH M MPUHSAT B COOTBETCTBUM C 0bs3aTtenbHbiMK TpeboBaHMsSMU o cC-
YOAPCTBEHHbIX CTaHAAPTOB, AENCTBYIOLLEN TEXHUYECKON OOKYMEHTaUMENA W NpU3HAH FO4HbIM OIS SKCMyaTaumm.

Hay. OTK
(OoMmKHOCTb)
CeméHosa K. 1O.
M.T1. (nMyHasa nognuck) (pacLwmdppoBka nognucu)

(roa, mecsu, 4nucno)
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