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HacTtosiee PykoBOoACTBO MO 3KchnyaTauuum npeactaBnsieT OObeAMHEHHbI OOKYMEHT, COAepKalLuvi
CBEOEHMS O KOHCTPYKUUW, NPUHLMINE AEACTBUS U XapaKTEPUCTUKaX U3BeLLaTenen noxapHbiX AbIMOBbIX Of-
TUKO-3NTEKTPOHHbIX NMHENHbIX UM212-52M «UTMNAJT-52M» (ganee no TekcTy — nssewlarenu), Heobxoammbie
ONA MX MOHTaxa B CUCTEMbl MOXaAPHOW CUrHanm3aumm, TEXHUYECKOro OBCMyXvBaHWA Mpu aKCnnyaTauumn,
ONS NpaBUITbHOrO TPaHCNOPTUMPOBAHNS U XpaHEHUs, a Takke CBeAeHWs, yOOCTOBepSLWmMe rapaHTum nsro-
TOBUTENS.

MsBewartenu cootBeTcTBYET TpeboBaHuam MOCT 12.2.007.0 n FTOCT P 53325.

MsBewartenb nmeet ceptudukaTt cootsetcteusa Ne C-RU.MB02.B.00145 TexHuyeckoMy pernameHTy o
TpeboBaHusix noxapHoln GesonacHoctn (PepepanbHbii 3akoH oT 22.07.2008 Ne 123-93), 3apeructpupo-
BaHHbIN B [ocpeecTpe 14.03.2011 co cpokom aencteus natb net (4o 13.03.2016).

MpumeuaHue: B cootBeTcTBUM C «[lopsgkom npoBedeHus cepTudpmkaumm npoaykuum B PO» ans npo-
OyKUMK, peanuayemon N3roToBUTENEM B TEYEHNE CPOKa OENCTBUS CEPTUUKATOB, OHN OENCTBUTENbLHbI MpU
nocTaBke, MOHTaXe, AKCNyaTaumm 1 T.M. B TeYEHME Cpoka Cny0bl U3genus, ykasaHHoro B PykoBoacTse no
aKcnnyaTauuv Ha usgenve.

1 ONMUCAHUE U PABOTA U3BELLATENA

1.1 HaszHauyeHue

1.1.1 W3sBewatenn npegHasHadvyeHbl Ans OBHapyXeHus 3aropaHuini, CONpOBOXOAILWMNXCS NOSABAEHUEM
ObIMa, 1 nepefaydn curHana TPeBOXHOro cooblueHus «Moxap» unu «BHUMaHMe» NPUEMHO-KOHTPOIbHbLIM
npubopam.

1.1.2 W3Bewarenu npegHasHayeHbl Ans NPUMEHEHMST B NMOMELLEHNSX, UMEOLMX DOonbLUyHo nroLllab,
DonbLUYHO NPOTAKEHHOCTL UMM OOJbLLYHO BLICOTY NMOTOJSKOB.

1.1.3 V3BewaTtenn OoTHOCATCS K BOCCTaHaBnMBaeMblM (MHOrOKpPaTHOrO AENCTBUSA) aKkTUBHBIM (TOKOMOT-
pebnsoWwmm) NIMHERHBIM OAHOMNO3MLNOHHBLIM AbIMOBBIM ONTUKO-3/1EKTPOHHBIM MOXAaPHbIM N3BELLATENSIM.

1.1.4 TlpuHumMn OencTBua usBellaTenen OCHOBaH Ha YMEHbLUEHUM MOLLHOCTM OMNTUYECKOro nyya npu
NPOXOXAEHUW Yepe3 3abIMITEHHYIO Cpeay.

1.1.5 W3Bewatenu paccymTaHbl HA HEMPEPbIBHYIO KPYIMOCYTOYHYO paboTy U MPUMEHSIOTCA B 3aKPbITbIX
MOMELLEHMAX XKUMbIX U MPOU3BOACTBEHHbBIX 30aHWMA U COOPYXEHUA COBMECTHO C MOXapPHbIMU MPUEMHO-
KOHTpOnbHbIMKU Npubopamu (Hanpumep, MNMK-2, MMNK-2M, «Pagyra», «CurHan-201» n np.) u ¢ oxpaHHo-
NoXapHbIMU  NPUEMHO-KOHTPONbHLIMU  Npubopamu  (Hanpumep, «Akkopa», «Hota», «CurHan-20»,
«CurHan-BK», «kBOPC», «['paHnT» 1 np.).

1.1.6 TMogknioveHne nsBellaTenemn K NPMEMHO-KOHTPOSbHBIM MpubopamM MOXeT ObiTb MPOn3BeaeHO Kak C
NMOMOLLIbIO AABYXMPOBOAHbIX, TaK U C MOMOLLBIO YEThIPEXMPOBOAHbIX LLNerndoB cUrHanusaumn.

1.1.7 Tlo ocHoBHbLIM NapameTpam usseLatenu cootsetcTyoT [OCT P 53325.

1.1.8 [lo 3awuLLEeHHOCTM OT BO3OENCTBMSA OKpYXaloLllen cpefpbl u3Bellatenn COOTBETCTBYIOT OOLIKHO-
BeHHOMY ucnonHenuto no NOCT 12997.

1.1.9 lMpumep 3anmcu nsBeLLaTenemn Npu Ux 3akase:

«M3Bewarens noxapHbin niMHenHbIn UM212-52M «AMNON-52M» o 80 m TY 4371-007-44373676-04».

«M3Bewwarens noxapHbir nuHenHbin UM212-52M «AMNOMN-52M» go 100 m TY 4371-007-44373676-04».

1.2 XapaktepuctTukm
1.2.1 Topor cpabaTtbiBaHUS n3BeLLaTenNs COOTBETCTBYET OAHOMY U3

YyeTbipex BO3MOXHbIX AN YCTAHOBKU 3HAYEHUN ....... 1 806 (20%), 1,5 ob (30%), 2,2 ob (40%) u 3 b (50%)
1.2.2 [nanasoH BO3MOXHbIX PACCTOSAHUIA MexXAay

npuemo-nepeaTyMKoM U PedrIEKTOPOM-OTPAKATEIEM .....euineee et ieae e eeeaeaeeenens ot 8 0o 100 m
1.2.3 MakcumanbHO-BO3MOXHas LWMpUHA 3aLLmLLLaeMOoro

OLHVM M3BELLATENEM TMPOCTPAHCTBA ...eueuttanenint it et enene et et et et e te et et et et e ea et e et eta et eneeaean et eneeannns 9m
1.2.4 MakcumarnbHO-BO3MOXHas 3alimLLaemMas ogHUM

M3BELLLATENEM MMOLLAAD MOMELLEHUS . ....uenee ittt et et et e e e et et e et e e et e e te e e aeeae e e teaneeneeaneen 900 m?
1.2.5 HanpspkeHNE NMUTAHUS NBBELUATEIIS ...vuinite ittt aee et eteeee e eteteeeae e aeteeneaeatenaneneaens ot 10 go 30 B
1.2.6 Tok, noTpebnsieMbin n3seLaTenem B pexmme «HOpMa» ..........coccevviiiineininenannn, He bornee 1,5 MA
1.2.7 Tok, notpebnaembiii U3BeLLATENEM B pEXUMAX:

- hOpMMPOBaHNS BBIXOAHOMO CUTHamNMa «BHUMAHME» ...........cooiiiiiiiiiiiiiiieee e, He Bbonee 11 MA
- bopMUPOBaHMSA BLIXOOHOTO CUTHAMNA «TTOXKAPY ..voveveiiiiiiieeee e, .... He bonee 40 mMA
- dbopMUpoBaHNSA BbIXOAHOIO curHana «HencnpaBHOCTbY B pexume «Pene» ................... He 6onee 11 MA
- bopMMpOBaHMS BLIXOAHOMO curHana «HeuncnpaBHOCTb» B pexnme «Knwouy ................... He Gonee 1,5 MA
1.2.8 BenuunHa ckayka Toka npu opMmMpoBaHum

BbIXOAHOTO CUMHAMA «BHUMBHUE» ... ..o ettt et eaeaas 7,5+0,75 mA
1.2.9 Tok, noTpebnsaembli U3BELLATENEM MPU NUTAHWUMN

HaMNPSHKEHNEM OOPATHOM MOJIAPHOCTM «..vitnine et ettt et et e e et e et e e e et e et e e e e e e eaenenanens He Gonee 2 MKA
1.2.10 MakcumanbHO-BO3MOXHas ANTENBHOCTb NEPEPLIBOB UM NEPENOSOCOBOK

HanNpPsHKEHMS NUTaHUS, He BNUSOLWAN HAa HOPMaribHY PabOTOCMOCOOHOCTD ....vvvieiieeieenananenenss. 100 mc



1.2.11 MuHMManbHO-OONYCTMMAas CKBAXHOCTb NepepbiBoB NUTaHUsa no n. 1.2.10 ..., 4
1.2.12 MuHMManbHo-HeobxoaMmas onnTenbHOCTb OTKIIOYEeHUs

nuTaHus, obecne4dnBatoaa copoc 3aUKCUPOBAHHDBIX UBBELUEHUM ......c.ouivineeiritiiieenereneeeenerananensn 2¢c
1.2.13 VHepumoHHOCTb cpabaTbiBaHus M3BeLlatens (no curHanam «BHumanue» n «loxap»):

171110 = = < 5¢
LY =TT oY =T =Y = T 10 ¢
1.2.14 VHepuuoHHOCTb mKcaLMmn nsBeLLeHns «HemcnpaBHOCTbY B pexnmax:

CHEMNCNPABHOCTD = MAMSITD ..vietiiinitititet ettt e e et e e e et e e et e e e et et e e e e e e e e e aneneneneaas or3pg05¢c
CHENCNPABHOCTD = [IOMYCKA® ..t.vttiinieetetet et et e e e e et et et e ee e e e e et et e e e e e et e e e e a et et e e aeeeaenenan or3ag05¢c
EC 1Y Tod p T 0 T= 1= T Ty R 1L 2+ 05¢
g (=1 (ol pT oY= 1= 2o Tox S oo o )7 1 S ot 40 oo 60 ¢
«HENCNPABHOCTD - MPEBBILLEHUME ......cnenet e e e e e ot 40 no 60 ¢
CHENCTNIPABHOCTD = CHUMKEHUE® .....onentiee e et e e ot 40 no 60 c
1.2.15 BenuunHa conpoTUBNEHNS 3aMKHYTbIX KOHTAKTOB ONTOPENnenHbIX BbLIXOOO0B:

7L (o= = < 15 Om
LY E= Lo Y E= 1Y 2= PP 25 Om
1.2.16 BenuunHa conpoTUBNEHNsSI Pa30OMKHYTbIX KOHTAKTOB

ONMTOPENEMHBIX BBIXOZOB ...v.tutetne s etanente et eteeeee et e s e e e e et e e e e e e eaea e e ae e eaetaaeanenans He meHee 500 kKOm
1.2.17 BenuunHa conpoTUBNEHNS N3ONALUN BbIXOAHBIX

ONTOpENENHbIX Lenen OT Lener NMUTAHUS U3BELLUATEIS ..oueeeeniene e eeaneenenneeeenaneneens He meHee 500 KOm
1.2.18 MakcumanbHO-gonycTMMas Benum4mHa Toka,

KOMMYTUPYEMAsS ONTOPENENHBIMU BBIXOLGMYL .....uueeeneneneeeeat ettt e e et e e e a e eens 100 mMA
1.2.19 MakcumanbHo-gonycTMMas BenumumHa HanpsXeHus,

KOMMYTUPYEMAs ONTOPENEMHBIMUN BBIXOLAMMY ....cueuuieit et eenea et et ea et e et e et e a et e e e e eenen 100 B
1.2.20 TlNpepenbHoe 3HAYEeHUE CHUXKEHUS MOLLLHOCTM ONTUYECKOro Nnyya

MPU KOMMEHCALMMN HYBCTBUTEITBHOCTM ..t tiieneeetat et et ettt et e e e et ettt et een e e 3 ob (50%)
1.2.21 CKOpOCTb KOMMeHcauum:

B PEXMME ObICTPOM KOMIMEHCALIMM .. ..ee et eaete et e e e et e et e e e et et e e eae e ae e eens 0,12%/muH
B PEXUME MEONTEHHOM KOMMEHCALMM .e.neeetene et et et et e et e et e e et e et e e ettt e e et et e e e eaeaaaeanens 0,03%/MnH
1.2.22 TabapuTtHble pa3mepbl NpuemMo-nepeaTymka:

€3 HOCTUPOBOYHOIO YCTPOMCTBA +.uuenrraraneneeetaneneeiaesaneneaeesaeteneeeaneniaenanan He Gornee 140x135x70 Mm
C HOCTUPOBOYHBIM YCTPOMCTBOM ...toutirintnetetenenteeesetaneeasenesaaenaeeanenananenes He 6onee 185x150x140 mm
1.2.23 Macca npuemo-nepegarymka:

B3 IOCTUPOBOYHOIO YCTPOMCTBA ...eueuenenitat ettt eenen et et et et ee e e eenea et et et eea e ae e enenetenenaenes He 6onee 0,4 kr
C HOCTUPOBOYHBIM YCTPOMCTBOM ...eueueutatet et e eaeaeaeaea e e et e ettt et e et e ae et e e e et et e e e eenens He 6onee 0,6 kr
1.2.24 TabGaputHbie pasmepbl pePNeKTOPa-OTPAKATENA ....ouverrereneneieinanannnsn He 6onee 250x210x15 Mm
1.2.25 Macca pedneKTOPa-OTPAKATEIIA . ...uuneneeninanatat et e e e e nens He 6onee 0,45 kr
1.2.26 [abapuTHble padmepbl ycTponcTtea BolHocHoro YB-MPO-MPM ................... He Bornee 55x55%x21 mm
1.2.27 Macca YB-TIPL-TIPM ... e He 6onee 0,04 kr
1.2.28 [dnanasoH paboumX TEMMEPATYD «..ueueueuininananaeeeeenenenaneaaeaeaeaenenananennes oT muHyc 30 go + 55°C
1.2.29 MakcumanbHO-4ONYCTUMAs OTHOCUTESBHAS BITAKHOCTD ....uuutnee e taneneeaeeeanenenieaeaeenenenenens 98%
1.2.30 MakcMMarnbHO SONYCTUMAS HACTOTA BUOPALIMM ..euvninieitetitie e e e e e ee e e e e e e eens 55Ty
1.2.31 MakcumanbHO-40oNyCTUMAas OCBELLEHHOCTb B MECTE YCTAHOBKM ......ouieeneeeeanaieeaaannnns 12 000 nk

1.2.32 CTteneHb XeCTKOCTU MO YCTONYMBOCTM K BO3AENCTBUIO SNIEKTPOMArHUTHBIX
nomex B COOTBETCTBUU C:

FTOCT P 5131742 N TOCT P B1317.4.4 ..o yeTBEpTas
IO L O I e o T A0 S PP TpeTbs
1.3.33 KaTeropusi no nanyyaembim MHOYCTPUanbHbIM pagnonoMexam

B COOTBETCTBUM C TOCT P 51318.22 . e knacc b
1.2.34 CrteneHb 3awmTbl 000M04KM MO TOCT 14254 ..o e, IP 40
1.2.35 CpeOHAst HAPABOTKA HA OTKASB ..eueuiutiteeeenenenat et et ee et e ettt et e e ee et e e e e a et et et et e e aenenanaans 60 000 u
1.2.36 CpeOHU CPOK CITYHKOBI ... eneuieitt ettt et eae e He MmeHee 10 neT

1.3 YctpouctBo n paboTta

1.3.1 W3BewaTtenb coCTOMT U3 NpUeMo-nepeaaTynka, yCTpoMCTBO KOTOPOro NpuBeaeHo Ha pUCyHKe 1, 1
pedrnekTopa-oTpaxaTens, obLWmii BUA KOTOPOro NPUBEAEH Ha PUCYHKE 2.

BHyTpM nnactmaccoBoro koprnyca yCTaHOBMEHbl MeyaTtHasd nnata C pagvmosanemMeHTaMmu U onTuyeckas
cuctema. OnTuyeckas cuctema umeeT ABYXKaHarbHY KOHCTPYKLUUIO.
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PucyHok 1 PucyHok 2

OpuH kaHan ucnonb3dyetcsa Ans opMUPOBAHMS Y3KOrO ONTUYECKOro fyya, NocbliaemMoro Ha pedrekTop-
oTpaxkaTtenb, a BTOPON kaHan obecneumBaeT hOKyCUPOBKY M MPUEM OTPaKEHHOro OT pedprekTopa onTunye-
CKOro m3ny4eHusi. KOHCTpyKLMSA ONTUYECKON cMCTeMbl ob6ecrnevnBaeT MMHUMYM MapasuTHbIX BIMSHUIA KaHa-
na nepepaTtyvka Ha KaHan npuvemMHuka. JInH3bl N3rotaBnnBaloTCA U3 CENEKTUBHO-MPO3padYHoOro Martepuana,
HEeMpoHMLaemMoro Ans BMOUMOro cBeta um cBoOOAHO MponyckarLwero uHpakpacHoe nanyveHune. KoHCTpyk-
LUMS ONTUYECKON CUCTEMBbI UMEET HAZAEXHYHO 3aLUUTY OT MPOHWKHOBEHWUS] BHYTPb HEE HACEKOMBIX U Mbin, a
Takke MMEET 3NEMEHTbI ralleHsi BOKOBbIX NIENECTKOB AuarpaMmmbl HanpaBfieHHOCTM, 00YCMNOBMEHHbLIX OT-
pakeHWeM OMTMYECKOrO Nlyda OT BHYTPEHHUX CTEHOK. [ 3awmTbl BHELIHEW MOBEPXHOCTU JIMH3, BbIXOAS-
e Ha NepeqHIol NaHenb usBellaTens, B ero KOHCTPYKUMM MMeEETCA «KOo3blpeky». Ha nepeaHiowo naHernb
Takke BbIBEOEHbl PACMNONOXEHHbIE HA NeYaTHOW NnaTe AEeBATb ONTUYECKNX UHAMKATOPOB: TPU KPaCHbIX, TpU
XenTtbiX 1 Tpy 3eneHbiX. OHW UCNOMb3YTCHA ANS NPOBEAESHNS IOCTUPOBKKM, a Takke ANna oTobpaxeHns pas-
NNYHBIX M3BELLEHMIN N COCTOSHWUI B LUTATHOM pexnme paboThbl.

BOonb BHYTpEHHEN NOBEPXHOCTW KOPMyca YCTaHOBIIEH 3MEKTPUYECKUI 3KpaH, OXBAaTbIBaIOLLMI KaK nnaTy
C pagvoanemMeHTaMm, Tak U ONTUYECKYI0 CUCTEMY. DKpaH COeAMHEH C «ObOLMM» NPOBOAOM 3MNEKTPUHECKON
CxeMbl u3BeLLatens n obecneynBaeT 3aLUMTY OT NEKTPOMAarHUTHbIX MOMEX.

BbixogHble KOMOAKM 1 nepekntoyaTenb YCTAaHOBKM TakTUKU paboTbl pacnonoXeHbl NO4 CbEMHON 3agHen
KPBILLIKOW, (hMKCUpytoLLencsa ¢ MOMOLLIbIO 3aLLlenok. Ha ee TopueBon 1 GOKOBbLIX MOBEPXHOCTSAX UMETCS 00-
HVXKeHus anst hopMMpoOBaHUS OTBEPCTUM Mo NOABOAKY MPOBOAOB K BbIXOAHBIM KOMOAKaM.

Pednektop npeacraBnseT cobon Habop BbICOKOI(EKTUBHBIX KaTadhoToB, 06ecnevmBaoLLNX CoOXpaHe-
HVe CBeTOBO3BpaLLaloWuX CBOWCTB Aaxe npu 3HaumTenbHbiX (10 + 15 rpagycoB) OTKNOHEHMSAX OT ONTu-
MarbHOro HanpaslieHNs Ha NpueMo-nepeaaTyuk.

[ns 1oCcTMpoBKM NpYeMo-nepeaarTymka B KOHCTPYKLUM NpeayCMOTPeHbl 3anemMeHThl, obecnedmBatome yr-
noBble NnepemMeLleHns kopnyca Ha = 40 rpagyCcoB B ropu3oHTanbHOM NOCKOCTM U Ha *+ 15 rpagycoB B BepTu-
KanbHOM nnockoctn. C Lenbio MMHMMU3aumm NpyknagbiBaeMoro yeunms npu dmkcauum nonoxXeHms Kkopnyca
MO OKOHYaHWU KOCTUPOBKM B KAYECTBE KPEMNEXHbIX ANIEMEHTOB NPUMEHeHbl 60MNThbl C LUECTUrPAHHOWN FONOBKON
(NoA «POXKOBBIA» UM KHAKUAHOW» raeuHbIN Krtou).

[N KOHTpoNnsa M ANCTaHUMOHHOW MPOBEPKM paboTOCMOCOBHOCTM K NpUeMo-nepeaaTynky MoxeT ObiTb
noAknto4eHo BblHOCHOe ycTponcTao YB-IMPA-NPM. KoHCTpyKUMs BBIHOCHOIO YCTPOMCTBA NMpeacTaBreHa Ha
puycyHke 3.

PucyHok 3



1.3.2 lMpuHumMn gencTBmsa UsBeLLaTens OCHOBaH Ha CBOWCTBE YMEHbLUEHNS NHTEHCUBHOCTM OMTUYECKOro
nyya, npowleaLwero Yepes 3aabiMeHHyto cpeqy. UM212-52M paboTtaeT B nHdpakpacHOM Anana3oHe BOJSH.
Mpn MOHTaxe Npuemo-nepedaTymk U pedrekTop-oTpaxaTtenb pacnonaralTcs gpyr HanNpoTUB Apyra v toc-
TUPYIOTCA C LEnbl OOCTMXKEHUS MakCMMaribHOro COBMageHWs AvarpaMmbl HamnpaBneHHOCTU MNpUeMO-
nepegatyuka c HanpasneHvem Ha pednektop. Npu paboTe B WITAaTHOM pexuMMe Npuemo-nepenaTyuk ne-
puoanyeckn (¢ nHTepsanom B 420 Mc) popmupyeT navkm MHdpakpacHbix nmnynscos (MK-umnynscos), Ko-
TOpble, MPONAa Yepe3 KOHTPONUpyeMyto cpeqy, OTpasvBLUMCEL OT pedriekTopa U BHOBb NPeogorieB KOHTPO-
nnpyemoe paccTosiHue, BO3BpaLLaTCs Ha NpMeMo-nepeaaTymk, NpMHMMatoTcs 1 obpabaTbiBalOTCA UM.

PelweHne o Hanuuuu gbiMa B 3aLiuulaeMoM NPOCTPaHCTBE MPUHUMAETCS MPU CHXKEHUU UHTEHCUBHOCTU
ONTUYECKOro ny4a 40 NOPOroBoro 3HayeHusi (OTHOCUTENbHO MHTEHCUBHOCTU ONTUYECKOro nyya B He3aabiM-
neHHown cpepe). Mopor cpabaTbiBaHMSA MOXET ObiTb BbIOpaH Npu YCTaHOBKE TaKTUKM paboTbl paBHbiM 20%,
30%, 40% wnn 50%. B cBA3n ¢ Tem, 4TO Nyd ABaXAbl NPEOAONEBAET KOHTPOSIMPYEMOE NMPOCTPAHCTBO, CHU-
)XEHNE VMHTEHCMBHOCTM Nlyda B NPOLIEHTHOM OTHOLIEeHUN ByaeT Gonblue, YEM 3HaYeHVEe MOpora U COCTaBuUT:
36% pnsa nopora 20%, 49% ansa nopora 30%, 64% anst nopora 40% v 75% pnsa nopora 50%. Mpu cHuxeHWK
WMHTEHCUBHOCTU Nyda 6onee 4Yem Ha 96% (cooTBeTcTByeT nopory 80%) — ByaeT dmkcmpoBaTbCa U3BELLEHnE
«HewucnpasBHOCTb-1y4».

1.3.3 CTpyKTypHasi cxema npuemo-nepenaTtymka npeacraBrieHa Ha pucyHke 4.
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MNanyyaemble VK-umnynbcbl hOpMUPYIOTCS ONTUYECKMM KaHanoM nepegarymnka B y3KUA ONTUYECKUI My,
OtpaxeHHble pednektopom NK-MMnynbCbl ¢ MOMOLLBIO ONTUYECKOro KaHana npuemMHuka oKyCcupyoTes Ha
doToamoa, curHan ¢ KOTOporo noctynaet Ha BXOOHOW YCUNUTENb, C BbIXO4a KOTOPOro YCUNEHHbIA curHan
noctynaet Ha aHanoro-uucposor npeobpasosaTens (ALM) npoueccopa. 3HayeHne koadhpumumneHTa ycune-
HUSI BXOOHOIO ycunutens 3agaeTtcs npoueccopoM. lNepemeHHast 4acTb KoadduuMeHTa YCUNEHUS MOXET
MeHsITbCA B npegenax oT 1 go 500 pa3 paBHOMEpPHbIMU CTyneHbkamu B 1,223 pasa (Bcero 32 pasnuyHbIxX
3HayeHus1). Mogbop onTMManbHOro 3HavyeHust KO3gPULMEHTa YyCUINEHNUS NPON3BOANTCS MPOLECCOPOM aBTO-
MaTUYECKM B PEXMME HOCTUPOBKM M3Bewatens. MNMpu BbIXxo4e U3 pexvMma HCTUPOBKM BblOpaHHbIN ko3ddu-
LUVEHT ycunenust oukcupyeTcsi B 3HeproHesasuncumon namatn (EEPROM) npoueccopa kak nHcTannmpoBaH-
HOE M Kak KOMMNEHCMPOBaHHOE 3HayeHne. MHCTannmpoBaHHOe 3HayeHne koadurumneHTa ycuneHms B wrar-
HOM pexume paboTbl OCTAeTCsl HEUM3MEHHbIM, @ KOMNEHCUPOBaHHOE MOXET MEHATbCA A0 MUHYC Tpex eau-
HULY, (NpY MEeANEHHOM YBENIMYEHMN CUrHaMNa) 1 Ao Nic NATM eanHnl (Npyv MeaneHHOM YMEHbLUEHUN CUrHa-
na).

PucyHok 4
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OumndpoBaHHOE 3HAYEHME CUrHaMNa yCUnuTens Ha MOMEHT Bbixo4a M3BELLATENS U3 pexnma HCTUPOBKU
Takke 3anvceiBaetca B EEPROM u B LUTaTHOM pexume, 0CTaBasiCb HEM3MEHHbIM, UCMONb3yeTCs B Ka4ecTBe
WHCTannMpoBaHHOro 3HadeHusd. OHO Mcnonb3yeTcsa Ans pacyeTa HWXKHEro npedenbHOro 3HadeHus n3meHe-
HWUSi KOMMNEHCUPOBAHHOIO 3HAYeHus, Koraa yxxe Heobxoanmo M3MeHUTb KOadULMEHT ycuneHms. B kadect-
BE KOMMEHCUPOBAHHOIO 3Ha4YeHUs NPYHUMAETCs yCpeOHEHHOe B TeYEHMe onpeaeneHHoro nepmoga Bpeme-
HW 3HayeHue curHana ycunurens. VIMeHHO OT 3TOro 3Ha4yeHust paccuMTbIBAKOTCA NOporu cpabaTtbiBaHUs ns-
Bewatens (20%, 30%, 40% wnu 50%) n nopor pexuma «HeucnpasHocTb-nyy» (80%). B ussewatene moryt
ObITb YCTaHOBMEHbI ABa 3HA4YeHUs nepuoda YCpedHeHWs, KOTopble OnpeaensioT CKOPOCTb KOMMeHcaumu
YYBCTBUTENbHOCTY NPU 3anbINeHUn — BbICTPYIO UMW MEAMEHHYHO.

B pexume GbICTPOM KOMMNEHCaLMN CKOPOCTb KOMMEHCaUun N3MEHsIIOLLErocs curHana coctaBnseT He 60-
nee 0,12%/muH (3,6% 3a 30 MuH), B pexxume meaneHHon — He 6onee 0,03%/muH (0,9% 3a 30 muH). Obe
CKOpPOCTU He npoTmBopeyat TpeboBaHuam TOCT P 53325 (He Gonee 6% 3a 30 MuH).

KomneHcupoBaHHOe 3HadeHue Takke xpaHutcsd B EEPROM un o6HoBnseTcs npumepHo kaxable 20 mu-
HYT, YTO obecneynBaeT COXpaHEHNEe yxe OOCTUrHYTOrO 3HAYEHMs KOMMEHcaUMM NpU BIKMKOYEHUN NMUTAHNS
unu cbpoce n3BeLLarTens.

B EEPROM Takke XpaHUTCA COCTOSIHUE MepekniovaTensi, 3afatoLero TakTuky paboTbl nseellarenst no
opMMpoBaHUi0 BbixogHoro curHana («lMoxap» unm «BHUMaHMe»), OpMUPOBaAHUIO BbLIXOOHOMO CUrHana
«HewucnpasHocTby («HencnpaBHOCTb-pene» nnn «HencnpaBHOCTb-KIMKOY»), CKOPOCTU KOMMEHCcaLun YyBCT-
BUTENBbHOCTM (ObICTpasa unu megneHHasa) n nopory cpabartbiBaHmsa (20%, 30%, 40% wnu 50%). 310 cocTos-
HWe PUKCUpyeTCa Ha MOMEHT BbIXOAa M3 pexumMa ICTUPOBKU, U eCnn B nocneaytowem oHo ByaeTt n3ameHeHo
(6e3 BxoxaeHMs B pEXMM IOCTMPOBKM), TO 06 3TOM MOSABUTCS MHOPMaLMSA Ha ONTUYECKMX MHOMKaTOpax
npuemo-nepeaaTymka, HO TakTuka paboTbl OyaeT onpefensaTbCs TOMbKO MOMIOXEHWEM ABWXKA Mepekrova-
Tens.

1.3.4 Tlpoueccop B LUTAaTHOM pexnme paboTbl NOCTOSHHO OCYLLIECTBNSET TECTUPOBAHME MPUHMMaEMOrO
curHana, coctoaHms EEPROM u np. Ha Hanuune HencnpaBHOCTU. [pn 3TOM OH MOXeT 3aduMKCMpoBaTb
LeCTb pasfiMyHbIX M3BeLeHUn «HencnpaBHOCTbY:

- «HeucnpaBHoCTb-NamATb» - NpyY OOHaPY>KEHUM HECOBMNAaAEHMS OaHHbIX B JyOnMpyLWmMX s4erkax nams-
v EEPROM;

- «HeuncnpasHocTb-gonycka» - npu obHapyxeHun B8 EEPROM gaHHbIX, 3HaYeHus KOTopbIX HaxoasaTcs 3a
npeaenamMm paspeLleHHbIX OMYCKOB;

- «HeuncnpaBHOCTb-Ny4Y» - NpU CHUXEHUW curHana yeunutens Ha 96% (80% no nopory) n 6onee oTHOCK-
TerbHO KOMMEHCUPOBAHHOIO 3HAYEHUS;

- «HeucnpaBHoCTb-C60I» - NPU NOCTOSHHOM BO3AENCTBUM NOMEXOBOrO CMrHana, MeLlarLlero HopMmarnb-
HoMY npuemy (pacno3dHasaHuio) navkn NK-nmnynscos;

- «HeucnpaBHOCTb-NpeBbILLEHMEY - NPU OOCTUKEHUN KOMMEHCUPOBAHHBLIM 3HAa4YEHUEM BEPXHEro npeae-
na KomneHcauuu;

- «HewncnpaBHOCTb-CHWXXEHUE» - NPU OOCTUXKEHMU KOMMEHCMPOBAHHBIM 3HAa4YeHMEM HWXKHEro npegena
KOMMeHcaumm.

Mpn dumkcaumm nodor 13 3TUX HEUCNPABHOCTEN Npuemo-nepenaTymk OpMUPYET BbIXOAHbLIE CUTHAmbI
«HeuncnpaBHOCTbY» B 3aBUCUMMOCTW OT YCTAHOBINEHHOW TaKTMKM paboTkl. B pexume «HencnpaBHOCTb-pene»
cpabaTtbiBaeT onTopene «HemcnpaBHOCTb» C HOpPMarbHO-3aMKHYTbIMW KOHTakTamu («HeucnpasHocTe H3K»)
N YMEeHbLUAeTCs COMpOoTMBIIEHVE B wwnende curHanusaumu npu encTsBuMmn nonyTakTa nepenoniocoBKU Ha-
NpsbkeHUs (3aKkopayvBaHWe KOPOTKOro MofyTakTta C MOMOLLLIO BHYTPEHHEro onTopene C HopMarbHO-
pasoMKHYTbIMW KOHTakTamu). [pu 3TOM TOk noTpebneHuns usBewaTtens yesenuumsaetca ¢ 1,5 mMA pgo
8 + 10 MA. B pexunme «HencnpaBHOCTb-kMoY» cpabaTbiBaHWe BbIxogHoOro ontopene «HencnpasHocTbs H3K»
N BHYTPEHHEro ontopene C HOpMarbHO-pa3OMKHYTbIMU KOHTakTamu Grnokupyetcsi, a usseweHue «Heuc-
npaBHOCTb» hopMupyeTcst MyTeM pasMblkaHUA ManonoTpebnsaoLwero UCNOMHUTENBHOrO YCTPONCTBa Tvna
«KMY» (MMUTUPYETCst OOpbIB Lienu «obwminy wnenda). B aTom pexume yBenuueHune toka notpebnexus
n3BeLlaTens He NPOMCXOAWT, YTO U MO3BOMSET UCMOMb30BaTb €ro B ABYXNPOBOAHLIX Lendax ¢ 0gHOoMo-
NSpHBIM HanpsbkeHneM. KOHKpeTHbI Tun 3addUKCMPOBaHHOW HEMCNPABHOCTU MOXHO OMpeaennTb Nno pas-
FNIMYHOMY COYETaHUIO CBEYEHMS 3eNIEHbIX U XEeNTbIX MHAMKATOPOB n3BeLaTens (cMm. Tabnuuy 7 Ha cTp. 22 u
23).

JTiobas 13 nepsbIx YeTbipex NepedncrneHHbIX HemcnpaBHocTen («HencnpaBHOCTb-NamsATb», «Heuncnpas-
HoCTb-gonycka», «HeucnpasHocTb-ny4», «HencnpaBHOCTL-cOOM») BnokmpyeT cpabaTbiBaHMe u3BeLwaTens
Mo nopory 4yBCTBUTENbLHOCTU. Hannuune 3adumkcupoBaHHbIX «HencnpaBHOCTb-NpeBbilleHne» u «Hencnpas-
HOCTb-CHWDKEHMEY He NpensiTcTByeT cpabaTbiBaHWIO u3BeLlatens rno nopory YyBCTBUTENbHOCTU, MPU STOM
BbIXOAHbIE curHanbl «HeucnpaBHOCTbY OTKMOYaOTCA U DOPMUPYIOTCS BbIXOAHbLIE cUrHanbl «lloxap» unu
«BHMMaHue» (B 3aBUCUMOCTU OT BbIOpaHHOM TakTUKU (DOPMUPOBAHMS BbIXOAHLIX CUrHamnoB). «Hewcnpas-
HOCTb-MamMATby M «HeucnpaBHOCTbL-JOMNyCKa», kKak U curHan cpabatbiBaHusa («lMoxap» unu «BHumaHuey),
MOTyT ObITb COPOLLEHbI TOMBKO OTKMIOYEHMEM NUTAHUSA Ha BpeMsi He MeHee 2 ¢. OcTarnbHble U3BELLEHUSA MO-
ryT ObITb COPOLLUEHBI HE TOMBKO OTKITHOYEHUEM NMUTAHUS, HO 1 NPV CaMOMPOU3BOSIbHOM BOCCTAHOBIIEHUN pe-
Xmma «Hopma» (camocbpoc). [py 3TOM Ha ONTUYECKMX MHAMKATOPaxX COXpaHUTCS MHopmaunus o 3adumKkcu-
pOBaHHOM U CaMOCOpPOLLEHHOM M3BELLEHUW. DTO MHOPMALNA MOXET ObiTb COpOLUEHA TONBKO OTKIOYEHU-
eM NUTaHus.
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1.3.5 Tlpu dbopmmnpoBaHumn curHana «oxap» cpabartbiBatoT BbIXoAHbIe onTopene «lloxap» ¢ Hopmanb-
HO-3aMKHYTbIMW KOoHTakTamm («MMoxap H3K») n ontopene «[loxap» ¢ HOpManbHO-Pa3OMKHYTbIMW KOHTaKTa-
mu («lMoxap HPK»), a Takke yBenuunBaeTcsi Tok NnoTpebneHus nssewatens ¢ 1,5 MA go 35 mA unu oo Toka
orpaHu4yeHus B wrende. B cnyyae orpaHMyeHns Toka B LInende npueMHO-KOHTponbHbIM npubopom (MMK)
nssewartens B pexume «[Moxap» Oyger obecneuvBaTb CTabunM3aumilo HaMpsXKeHMs Ha YpPOBHE
9 + 10 B, 4TO CcooTBETCTBYET CTaHO4APTHOMY CUrHany cpabaTbiBaHus naBellatenen ans wnendoB ¢ OQHO-
YpOBHEBbIM M3BelleHnem «loxapy». Mpu dopmmnpoBaHun curHana «BHumaHmne» Takke cpabatbiBaioT oba
ontopene «[loxap», HO TOK NOTpebneHnst U3BeLlaTens yBennunBaeTcs Ha (PUKCUPOBAHHYIO BENWYNHY 7,5 +
0,75 MA (4to cooTBeTcTByeT curHany «loxap 1» gna MNrkK-2M) n He npesbiwaet 10 MA.

Ona uckniodeHna «apebesra» KOHTAKTOB OMTOpeENie Npu KpaTKkOBPEMEHHBIX NepepbiBax UM nepenonto-
COBKax HanpshkeHust nMTaHusa (HanpumMep, Npu NMTaHUM u3BeLLaTens no ABYXNPOBOAHbIM Linendgam co 3Ha-
KornepeMeHHbIM HanpshKeHneM) Ha BpeMsi 3TUX NepepbIBOB NOANUTKA Lienen ynpasneHus ontopene «Hewuc-
npaBHOCTbY U «[lMoxap» oCcyLecTBNAETCA OT BHYTPEHHErO UCTOYHMKA MUTaHUA (HAKONUTENbHOIo KOHOEHCca-
TOpa).

K npnemo-nepenatyunky MoXeT ObiTb NOAKMOYEHO BbIHOCHOE ycTporcTeo YB-IMPLO-MPM, ontuyeckuin nH-
avkaTop Kotoporo byaet gybnupoatb paboTy LeHTpanbHOro (OCHOBHOIO) HAMKATOPA, U Yepes KOTopoe K
npoueccopy MoxeT bbiTb nogkntodeH Tectep UMAJT (4epes koHTakTbl « TecT CK», «Tect DK» 1 «O6wmny).
HanHble B Tectep UMMOJ nepeparoTca B kaxaom Takte paboTbl (nocre npuema n obpabotkm nadvkm UK-
UMMyNbCOB), NP 3TOM B MnocriefoBaTenbHOM KOoAe nepefaetcs cregyowas MHopMauus: MHCTanmpo-
BaHHOE M KOMMEHCUPOBAHHOE 3HAYeHUs KO ULMEHTA YCUITEHNS, NHCTaNMpPOBaHHOE 3HayYeHne curHana
YyCUNUTEns, KOMMEHCUPOBAHHOE 3HAYeHWe curHama ycunutens, Tekylee 3HayeHue curHana ycunurens,
COCTOSIHME MepeKnyaTens TakTukn paboTtbl 1 kog pexuma pabotbl. Tectep VIMNOJ oTobpaxaeT NpUHATYIO
NHOpMaLMIO C MOMOLLBIO XuakokpucTannuyeckoro nHamkatopa (PKKW). C nomowubto kHonok «lMoxap» u
«HeuncnpaBHocTb», umetowmxcs B YB-NPO-MNMPM, MOXHO AUCTaAHLUMOHHO MpoBepuTb paboTocrnocobHOCTb
nsseLlaTens.

2 KOMMNNEKTHOCTb
2.1 KomnnekT noctaBku nssewartensa UMN212-52M ¢ ganbHocTbio gerncteus 4o 80 M npuBeaeH B Tabnu-
ue 1.

Tabnuua 1 — KomnnektHocTb n3Belwatensa MM212-52M go 80 m.

O603Ha4YeHue HanmeHoBaHune
LLIm2.402.011 M3Bewatenb noxapHbI NMHENHbIN
nn212-52M «rnpaJi-52M» B cocraee:
Mpuemo-nepepatumk Wm3.339.010
Pednekrop LLIm6.282.001
Lm4.075.010 KomnnekT npnHagnexHocTen:
YCTpPONCTBO BLIHOCHOE NpUEMO-NepenaTynka
YB-MPAO-MNMPM Wm2.142.007
KpoHwTenH LLm6.220.001
Hepxatens Wm8.047.001
Bont 5x16 TOCT 7805-70
Bont 5x30 FOCT 7805-70
LWan6a 5.10.016 TOCT10450-78

MpnmevaHue

HaCTEHHbIN
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LLm4.075.012 KomMnneKkT MOHTaXHbIX YacTen
LWypyn 4x30 DIN 7996
Oiobenb 6x30

LLIm4.075.008 KomMnneKkT MOHTaXHbIX YacTen
Wypyn 3x20
Owobenb S 5x25

m2.402.011 PO PykoBoACTBO No aKcniyaraumm

lIm4.170.010 YnakoBka




2.2 KomnnekT noctaBkn nseewartens MIM212-52M ¢ ganbHocTbio genctens go 100 m npueBeaeH B Tabd-
nue 2.
Tabnuua 2 — KomnnektHocTb n3Belwlatensa MM212-52M go 100 m.

O6o3Ha4eHue HanmeHoBaHue Kon MpumevaHue
Llm2.402.011 M3BeLlartenb NoXxapHbli NMMHENRHbIN 1
nn212-52M «rnpaJi-52M» B cocraee:
Mpnemo-nepenatumk LLIm3.339.010
Pednekrop LLm6.282.001
LLIm4.075.010 KomMnnekT npMHagnexHoCTen:

YCTPONCTBO BLIHOCHOE NpueMo-nepeaaTymka
YB-MPAO-MPM LWm2.142.007
KpoHwtenH Wm6.220.001
Oepxatens LWm8.047.001

Bont 5x16 TOCT 7805-70

Bont 5x30 FOCT 7805-70
LWanba 5.10.016 TOCT10450-78
LLm4.075.012 KomMnneKT MOHTaXHbIX YacTen
LWypyn 4x30 DIN 7996

[obenb 6x30

LLIm4.075.008 KomMnneKkT MOHTaXHbIX YacTen
Wypyn 3x20

[obenb S 5x25

m2.402.011 PO PykoBOACTBO No aKkcnnyaraumm
LlIm4.170.010 YnakoBka
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2.3 [na moHTaxa usBeLlaTens Ha ropnusaoHTarnbHy0 NOBEPXHOCTb (MOTOMOK, FOPU3OHTanbHYHO MOCKOCTb
Bankym n np.) No oTAENbHOW 3asiBKE MOXET ObITb NOCTABIEH AOMNOMHUTENBHbLIA KOMMNIEKT NPUHALTEXHOCTEN
ans UMN212-52M, coctaB KoToporo npuseneH B Tabnuue 3.

Tabnuua 3 — [JononHUTENbHbIV KOMMIIEKT NpuHagnexHocten ana UM212-52M

O6o3Ha4eHue HaumeHoBaHue Kon MpumeyaHue
Lm4.075.013 [ononHUTENbHbLIN KOMNIEKT 1
npuHagnexdocten gns UM212-52M:
KpoHwtenH LIm8.050.001 1 NOTOJIOYHbIN

3 UCMNOJIb3OBAHUE MO HA3HAYEHUIO
3.1 3kcnnyaTauuoHHbIe OrpaHNYeHus
MakcumansHo-gonycTuMas TemnepaTypa B MecTe pasmelLeHus

N3BELLATENS MPU SKCTITYATALIMM, O oottt et ettt e et et e e e e e enens 55
MuHumManbHo-gonycTuMast TemnepaTtypa B MecTe pasMelleHust

N3BELLATENS MPU SKCMMYATALMU, OC .ottt e e e e e e aeaens mMuHyc 30
MakcmanbHO-gONYCTUMOE HanpsbkeHne nuTaHus useewatend, B ..., 30

3.2 Mepbl 6e3onacHocTn

3.2.1 V3Belwartenb He ABNSETCH UCTOYHUKOM OMACHOCTWU HU ANSA MOAEN, HU ANS 3aluiiaeMblx MaTtepu-
anbHbIX LUEeHHOCTEN (B TOM YMCHe N B aBapUHbIX CUTYaLNSX).

3.2.2 KOHCTpYKUUS U CXEMHbIE peLLeHMs n3BeLlaTens obecneynBatoT ero noxapHyo 6e3onacHocTb Npu
akcnnyaTauum (B TOM YMCIE U B aBapUNHBIX pexnmax paboTbl).

3.2.3 WM3Bewarenb no cnocoby 3alinThbl YENOBEKA OT NOPAXKEHWS INEKTPUYECKMM TOKOM yOOBMNEeTBOPSET
Tpeboanusam Il knacca cornacHo NOCT 12.2.007.0.

3.2.4 B n3BelyaTene OTCYTCTBYHOT OMacCHbIe ANS XU3HU 1 300POBbSA NI0AEN HANPsPKEHNs!, HO NPU PEMOH-
Te, NPOBEpKe, MOHTaXe W dKchfyaTauum HeobXOAMMO BbIMOMHATL Mepbl 6€30MacHOCTU B COOTBETCTBUU C
«[lMpaBunamm TexXHWYECKOW IKChryaTauuy 3NEeKTPOyCTaHOBOK notpebutenen» u «[llpaBunamum TeXHUKU
BesonacHoOCTM Npu 3KChnyaTauum aNeKTPoyCcTaHOBOK NOTpebuteneny.

3.2.5 Tlpn MOHTaxe n TexHu4eckom obcnyxuBaHuM u3Belwlatenen Heobxogmmo cobniogatb npasuna
paboT Ha BbICOTE.

3.3 O6bem 1 nocneaoBaTeNIbHOCTb BHELWHEro ocMoTpa

3.3.1 TlMocne nonyyeHus u3BellaTenen BCKPbITb YNAKOBKY M MPOBEPUTH KOMMIEKTHOCTb No Tabnvue 1
unm 2.

3.3.2 [MpoBecTun BHELUHWI OCMOTP, YOeauTbcs B OTCYTCTBMU Ha KOpnyce NpueMo-nepeaaryvka BUanMbixX
MEXaHNYECKMX MOBPEXAEHUA N COXPAHHOCTU NNOMO, KOTOpble HAXOOSATCA No4 CbEMHOM Kpbilwkon. Ha oTpa-
XaroLen NoBEPXHOCTU pedriekTopa He AOMKHO ObiTb 3aMETHbIX LiapanuH 1 NoTePTOCTEN.

BHUMAHUE: Ecnu nepen BCKPbITUEM yNakOBKW U3BellaTenu HaxoAuNUCb B YCIOBUSAIX OTpuLa-
TeNnbHbLIX TeMnepaTtyp, TO Heo6xoAuMO BblaepXaTb UX NMPU KOMHaTHOW TemnepaTtype He MeHee Ye-
ThIpex 4acoB.
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3.4 lMpoBepka NPOOHLIM BKNIOYEHUEM

3.4.1 lepep npoBedeHNEM MOHTaXa M3BeLLaTens B CUCTEMY MOXapPHOW CUrHanMsaumMm pekomeHayeTcs
npoBecTy NPoBHOe BKNIOYEHUE NpuemMo-nepeaaTymka, no ycnewHoMy npoxXoXaeHMo KOTOPOro MOXHo byaet
¢ 6onbLion gonen BepoATHOCTU cyamTb 06 ero HopManbHOM paboTocnocobHOCTH.

3.4.2 [1ns npoOHOro BKIHOYEHMS NpUEMO-NepeaaTynka Ha Hero Heobxoanmo NogaTtb NUTaHMe OT UCTOY-
HWKa NOCTOSIHHOrO Toka ¢ HanpsbkeHvem oT 10 go 30 B. B kayectBe UCTOYHMKA MUTaHMSA MOXeT BblTb UC-
Nnonb30BaH MNPUEMHO-KOHTPOSbHBLIM NPUBOpP, C KOTOPLIM NpednonaraeTcs WCNonb3oBaHWe u3BeLlaTens.
«lntoc» NCToYHMKa NUTaHUs HeOHXO4MMO NOAKMIOYUTL K KOHTaKTY «14» BbIXOAHOM KOMOAKM, @ «MUHYC» - K
KoHTakTy «13». B crnyyae, ecnu yepes HECKOSbKO CEKyHA, NOocne Nnofdayn HanpsKeHUs NUTaHUsA Ha Npuemo-
nepegatyuke OyaeT NnpuCyTCTBOBaTb ONTUYeckasi MHAUKaums, paboTarolas B MMMNYNbCHOM pexume (C vac-
ToTOM 2 + 3 'LY), n3BeLLaTenb CYMTAETCH BbiAepKaBLUMM NPOBEPKY NPOOHbLIM BKoYeHneM. NMpu aTom cove-
TaHve paboTalLmx MHAMKATOPOB MOXET ObiTb MOOLIM 1 3TO CodeTaHUe B NpoLEecce NPOBEPKM MOXET Me-
HATLCH B MPOM3BONILHOM nopsgke. B cnydae, ecnu nocne nogayn HanpskKeHUst MUTaHUSA BKIIOYEHUS UHOW-
Kauum He Npom3oLUso, To HeobXxoAMMO eLle pa3 NPOBEPUTL NPaBUIIbHOCTb NOAAYM NOMAPHOCTU HaMPSHKEHWS
nMTaHus, ero akTuyeckoe MpUCYTCTBME Ha COOTBETCTBYIOLUMX KMNeMMax, a Takke HaOeXHOCTb 3axuma
NMpoOBOAOB B KNeMmax Koroaku. Ecnu n nocne atoro ontuyeckas nHavkaums byget oTcyTCTBOBaTb, TO W3-
BellaTenb CYMTAETCH He BblAepKaBLLUMM NMPOBEPKY MPOBHBLIM BKIIIOYEHMEM.

3.5 MpoBepka paboTocnocobHoCTU

3.5.1 [na nposegeHus NonHoyHKUMOHANLHON NpoBepku paboTtocnocobHOCTU n3BeLlaTens nepen ero
MOHTaXXOM B CUCTEMY MOXaPHOW CUrHanu3aumm (Hanpumep, Npu BXOAHOM KOHTpore) cobepute cxemy npo-
BEpPKM, COrnacHo pucyHka 5.
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PucyHok 5

3.5.2 Ecnu umeeTcst BO3MOXHOCTb, TO pa3mMecTuTe npuemMmo-nepeaatynk n pednekrop-oTpaxartens Ha-
NpoTUB ApYr Apyra Ha paccTosHun He meHee 8 M. Npu 3aToM Heobxoaumo nepekpbiTb 3/4 NMOBEPXHOCTU
pednekTopa nnM Ucnonb3oBaTb OOUH U3 YEThIPEX OTpaKalwLUMX INeMeHTOB pedrnekTopa, AeMOHTUPOBaB
ero B coorBeTcTBum n. 3.6.2 n puc.6.

3.5.3 [ns ynobcTBa KOHTPOMS CONPOTUBIIEHNI BbIXOAHbIX LENEN ONTOpene 1 MaHUnynaumin ¢ ABUXKKaMm
nepeknoyaTens TakTuku paboTbl pekOMeHAyeTCst NPUeMo-nepeaaTynk NonoXuTb Ha NITOCKOCTb CTona Ko-
3bIpbkOM BHM3. KOHTponb Toka notpebneHus npoBoauTtb No amnepmeTtpy G2, a KOHTPOSib COMPOTMBIIEHWN
BbIXOOHbIX Uenen ontopene — no ommetpy G1. Ona ucknoyeHus cMmelleHns npuemo-nepegarymka nocne
BbIKIMIOYEHWS PEXMMa IOCTUPOBKM PEKOMEHOYETCSH Ha CTON MOCTENUTb MOKPbITUE C aHTUCKOMNb3ALWUM BepX-
HUM CMOEM, a NMPU MaHUNynauMsax ¢ Nepeknyatenem TakTuku paboTbl 1 NPY M3MEPEHUAX COMPOTUBIIEHUN
BbIXOAHbIX Lienen ontopene npuemMo-nepegartyvk cnegyeT npuaepxmBaTtb PyKON.

3.5.4 B npouecce npoBepkn Ans MAeHTUMUKaUMn pexmmMoB paboTbl ONTUYECKON MHAMKAUMKW, ANs ycTa-
HOBKM TaKTUKM paboTbl n3BeLllaTens u ona onpeaeneHms COCTOSHNUS BbIXOAHbLIX Lienen B pasfinyHbiX pexu-
Max Heobxoaumo nonb3oBaTtbes Tabnuuamu 4 (ctp. 14), 5 (cTp. 16) n 7 (ctp. 22 n 23).

3.5.5 YcTaHOBUTE OBWXKM NepekntoyaTens TakTuky paboTbl NpUeMHMKa B CreayoLwme NonoxeHns: «1»
n «2» - «BkntodeHo» (ON), «3» n «4», «5» 1 «6» - «BbIkNOYEHO» (YCTaHOBMEHbI PEXUMbI FOCTUPOBKM, POp-
MUPOBAHNST BbIXOOHbBIX CUrHanoB «BHumaHuey», «HewncnpaBHOCTb-peney, ObICTPOW KOMMEHcaunm YyBCTBU-
TenbHOCTU 1 nopor cpabaTbiBaHus - 50%).

3.5.6 TloBepHUTE NpremMo-nepeaaTymk B CTOPOHY OT pedoniektopa (4ToObl MakcumarnbHO pacCcoBMECTUTb
X auvarpaMmmbl HanpasreHHOCTM). Bknwounte WCTOYHMK nuTaHudA. [MpoKOHTponMpyWTe Ha npuemo-
nepegaTyuke Hanuyne yCTaHOBMBLUEWCH OMTMYECKON MHOUKALMN «MEHbLUE MEHbLUEro» (ABa 3eNneHblX) Unm
«o4eHb 6nusko» (Tpu xentbix). OTCYTCTBME MHOUKALMM «MEHbLUE MEeHbLUero» (OBa 3ereHbix), KoTopasi B
nNpuvHUMNE OOMKHa Obina 6bl BKNHOYUTLCA NPU CUSIbHOM PAcCOBMELLEHUN AnarpaMm HamnpaBrieHHOCTH, oby-
CNOBIEHO BO3MOXHbIM OTPaXEHMEM OMTMYECKOrO fiyda OT pasnuyHbIX NpeaMeToB B NOMeLLleHun. Bkniove-
HWS1 3TOTO peXnma MOXXHO JOOUTLCSA MyTEM NOSHOIO NEPEKPLITUS OAHON N3 NMH3 (KaHana npuemMHuka unm
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nepegaTyuka), Ans 4ero HeobxoaUMO 3aKpbITb MOMOBUHY NMOBEPXHOCTM COBMELLEHHON NNH3bI (MPaBylo MUK
nesyo).

3.5.7 [pokoHTponupynte TOK NoTpebneHuss ussBewiaTens, KOTopbid OOmkeH ObiTb B npegenax oT 8
0o 10 mA. MamepbTe conpoTmBrieHne BbixogHow Lenu ontopene «HeucnpaBHocTb H3K» (KOHTaKTbl «11» 1
«12»), KoTOpOE ACMKHO BbITb HE MeHee 500 kKOM (B pexnme HCTUPOBKN HOPMUPYIOTCS TaKME Xe BbIXOOHbIE
CUrHanbl, Kak n B pexume «HeuncnpasHOCTbY).

3.5.8 YcraHoBuTe ABMXOK «3» nepekniovaTens B nonoxeHue «BkniouyeHo» (pexum «HeucnpasBHOCTb-
knoy»). MNMpoKOHTpONMpynTe OTKMNOYEeHWe onTopenerHoro Bbixoda «HeucnpasHocTby (onTopene «Heuc-
npaBHocTb H3K» koHTakTbl «11» n «12» He Bonee 25 Om, Tok noTpebneHusa — 1,1 + 1,5 MA). BepHute gsu-
XKOK «3» B MONOXeHWe «BbIknoyeHo».

3.5.9 MepaneHHo noBopayuBas nNpuemMo-rnepesaryvk B CTOPOHY MakCUMarbHOrO COBMELLEHUS ero Aua-
rpaMmbl HanMpaBNEHHOCTM C HanpaBneHvem Ha pednekTop, AoberTecb CHavana BKIOYEHUS ONTUYECKON
MHOVKaumn «bornbluey (O4WMH KpacHbI), «nepe3annucb» (TpY KpacHbIX) U «O4YeHb Brn3ko» (Tpu xenTbix), a
NoToM — BO3MOXHO «bonblue 6onbliero» (OBa kpacHbix). CoctosHne «bonblue 6onbluero» obycrnoBneHo
HebOoNbLUIMM pacCTOSHMEM MeXAy NPUEMO-NEPESATUNKOM U PedIEKTOPOM M O3HAYaET, YTO NPUHUMAEMBIN
NPUEeMHUKOM curHan bornblue BepxHero npegena guanasoHa aBTOMaTU4ecKoro perynvmpoBaHus Npw CTu-
poBke (KO3(hULMEHT yCUINeHNss MMHUManbHbIA, aMNNnTy4a curHana Ha Bbixode ycunutens 6onblie gonyc-
TMMOrO npegena).

3.5.10 lNosopauuBas npmemo-nepeaaTymk B CTOPOHY pacCoOBMELLEHUS AuarpaMM HanpaBneHHOCTU, KOH-
TPONMPYNTE HanuMyne OMTMYECKOW MHAMKALUU «MEHbLUe» (OAWMH 3eneHbln), nHamkaumm «6nusko» (noode-
pegHoe BKIIYEHME OOHOMO U TPEX XemnThblX), a 3aTeM MHAUKaALMK «aaneko» (peakoe BKIIYEHNe Tpex Xen-
TbIX Ha YOHE OOHOrO XENTOro).

3.5.11 BepHuTe nonoxeHve npuvemo-nepeaaTynka B COCTOSHUE «BNU3KO» MNN «OYeHb GNN3Ko» U Bbl-
KINIOYMUTE PEXUM HOCTUPOBKN (OBUXKOK «1» nepekntovaTens ycTtaHOBUTb B NofnoxeHne «BbiknioveHo»). Mpu-
MEPHO B TEYEHNE OOHOM MUHYThI M3BeLwatens byaeT HaxoaUTbCA B NEPEXOAHOM PeXMME (M3 HCTUPOBKA B
WTATHBIA pexnm paboTbl), NPU 3TOM OH (PMKCUPYET ONTUMarnbHbIA KO3 MULMEHT ycunenns (depes 10 + 15
CEKyH[ MOcCIe BbIKMIOYEHUS PeXrMa ICTUPOBKU) U ONpeaensieT TOYHOE 3HaYeHWe amnnmTyabl BbIXOOHOMO
cvrHana ycunurtens (nyTem ycpegHeHust B TEHEHMN MUHYTBI), KOTOPOE MO OKOHYaHWN BPEMEHU NEPEXOOHOro
pexuma cdukcupyetcs B EEPROM kak nHcrannupoBaHHOe 3Ha4eHMe, a Takke Kak HadaribHoe KOMMEHCUPO-
BaHHOE 3Ha4eHue.

3.5.12 Tlocne BbiIxofa M3BellaTensl N3 NepexoaHoro pexnMa B LUTATHbIA peXnm paboTbl U YCTAHOBKU
pexvma «Hopma» NPOKOHTPONUPYNTE COCTOSIHWE BbIXOAHbLIX LEenen ontopene, KoTopble AOMKHblI COOTBET-
ctBoBaTb pexumy «Hopmax» («Moxap HPK» - koHTakTbl «7» n «8» - He meHee 500 kOm, «lMoxap H3K» -
KOHTakTbl «9» 1 «10» - He Bonee 25 Om, «HeuncnpasHocTe H3K» - KoHTakTbl «11» 1 «12» - He Bonee 25 Owm,
TOk notpebneHua — 1,1 + 1,5 MA).

3.5.13 TlyTem nomHOro nNepekpbITUs OAHOW U3 NNH3 KaHana npueMHuKa unu nepegarynka kakum nméo
npeaMeToM CbUMUTUPYNTE PEXMM «HencnpaBHOCTb-Ny4» U KOHTPONUPYNTE B TEYEHUN 2 + 4 CeKyHA Hanu-
yne oNTMYecKon uHamkaumm «Habop HemncnpaBHOCTU» (OOQWUH 3eneHbln) ¢ nocnepyowen dukcaumen nsse-
WweHns «HencnpaBHOCTL-Ny4Y» (TPU 3eneHblX, TPU XenTbix). NMpoKOHTpoNMpynTe opMUpoBaHME BbIXOOHbIX
curHanoB «HewucnpasHocTb» (onTtopene «HeucnpasHocTe H3K» - koHTakTbl «11» u «12» - He meHee 500
kKOwm, Tok noTpebneHus 8 + 10 MA).

3.5.14 YGepwuTe 13 ONTUYECKOrO flyvya BBEAEHHYI paHee nperpagy v NpoKOHTPONUPYWTE NepeknioyeHne
ONTMYECKON MHOUKALMKN B PEXNM MOMEPEMEHHOTO BKITHOYEHWUSI COCTOSHUIA «HeuncnpaBHOCTb-NyY» (Tpu 3erne-
HbIX, TPW XenTbIX) 1 «Hopma» (OAMH XenThii), YTO O3HA4YaeT BOCCTAHOBMIEHVE MPVMHUMAEMOro CUrHana go
YPOBHs pexxmma «Hopma» 1 Hayano Habopa ycnosun gna camocbpoca nsBeLleHns «HencnpaBHOCTb-ITy4».
Ecnu B TeyeHme npymepHO 04HOM MUHYTbI MPUHUMAaEMbIN curHan 6ygeT NoCTOSAHHO COOTBETCTBOBATL YPOB-
HIO pexuma «Hopma», To usBelleHne «HeucnpaBHOCTb-Ny4» BydeT aBTOMaTUYECKN COPOLLEHO, MPU 3TOM
BbIXOAHbIE cuUrHanbl «HeucnpaBHOCTb» oTkntovatoTesa (ontopene «HeucnpaBHocTb H3K» koHTakTbl «11» 1
«12» - He Bonee 25 Om, Tok notpebnexns — 1,1 = 1,5 MA), a onTudeckas MHgMKauusa 6yget otobpaxaTb
pexum «Hopma» (0O4WH XenTbln) C pedKMM BKNIOYEHNEM pexnma «HencnpaBHOCTb-Ny4» (TPU 3eMneHbIX, TpU
XKenTbix).

3.5.15 YactnuyHo nepekpbiBas ONTUYECKUI Nyd UNN NOBEPXHOCTb pedriekTopa, fobenTech BKNIOYEHNS
onTuyeckon nHankaumm «Habop noxapa» (0anH KpacHbli) 1 Yepesd 5 + 10 cekyHAa NPOKOHTpONMpynTe k-
caumio usseLleHnsa «BHumMaHue» (OBa KpacHbIX C peoKUM BKITHOYEHMEM OAHOro Xentoro). [NpokoHTponupym-
Te hopMmnpoBaHMe BbIXOAHbIX curHanoB «BHumaHue» (ontopene «lMoxap HPK» - «7» n «8» - He Gonee 25
Owm, ontopene «[Moxap H3K» - koHTakTbl «9» 1 «10» - He meHee 500 kOMm, Tok noTpebneHus - 8 + 10 MA).

3.5.16 YcTaHOBUTE OBWXOK «2» Mepekniodatens B nonoxeHue «BbiknoyeHo» (pexum opMmnpoBaHns
BbIXOAHbIX curHanoB «[lloxap»). NpoKOHTpoOnNMpyrTe NepekntoyeHne oNTUYECKON UHAnKaumMm B pexmm «llo-
Xap» (TPU KpacHbIX C PeAKUM BKITHOYEHUEM OOHOIO XEeNnToro) U hopMMpPOBaHUE BbIXOAHBLIX curHanos «[lo-
xap» (ontopene «[lMoxap HPK» - «7» n «8» - He bonee 25 Owm, ontopene «lMoxap H3K» - koHTakTbl «9» n
«10» - He meHee 500 kOM, Tok noTpebnexus - 30 + 40 MA).
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3.5.17 OTknounTe Ha Bpems He MeHee 2 C NMuTaHue ussellaTtens (PekomMeHayeTcsl NPoM3BOAUTL C Mo-
MOLLIbIO OTAENBHOMO BbIKMOYATENS, T.K. NPU BbIKMIOYEHNM UCTOYHMKA NMUTAHUSA €ro HanpshKeHue, Kak npasu-
1o, CHWXaeTcs HegocTaTouHO ObICTpo). lNMocne BOCCTaHOBMEHUS MOAayv NUTaHUSA u3BellaTtenb LOIDKEH
BOCCTaAHOBUTb pexuM paboTbl «HopMay (0auH XenThin). Tak kak COCTOSIHUE nepeknoyaTens TakTuku pabo-
Tbl ObINIO U3MEHEHO, 3TO ByaeT oTobpakaTbCsi ONTUYECKON MHOMKAUMEN (pedkoe BKIIYEHME OOHOro 3ere-
HOro Ha YOHe YacTOro BKMOYEHUSA OAHOrO XENTOoro).

3.5.18 Tlpu HeobxooMMOCTM NpoBeEpKa n3BeLaTenen MoxeT ObiTb NpoBeAeHA COBMECTHO C BbIHOCHbLIM
yctponcteom YB-MNPO-NPM, npu aTom nmutaumus pexunmon cpabaTtbiBaHus («loxap» mnu «BHumaHue») n
«HeucnpaBHoCTb» MOXeT ObiTb OCyLIEeCTBNIEHA C MOMOLUBK KHOMOK OUCTAHLMOHHOW NPOBEPKM
YB-MPO-MNPM. OnTuyeckuin MHAMKATOP BLIHOCHOTO YCTPOWCTBA Mpu npoBepke OyaeT oybnvpoBaTb paboTy
OCHOBHOTO (LleHTPanbHOro XenToro) ONTUYECKOro HAMKaTopa npnuemo-nepeaaTymka.

3.5.19 Ecnu npn npoBedeHWM NpPoOBEPKU M3BeLlaTenn NMenn onTUYECKYo MHAUKaUMo 1 opMmupoBanm
BbIXOOHbIE CUrHarbl B COOTBETCTBUM C MPUBELAEHHON METOAMKOW, TO OHW CYMTAKTCS BblAep)KaBLUMMUW MOf-
HOYHKLIMOHANBHYIO NPOBEPKY HAa paboTOCMOCOBHOCTb.

3.6 YkasaHusa 06 ycTaHOBKe M MOHTaXe usBeLjartenemn

3.6.1 Tpu npoekTMpoBaHMM pa3MeLLeHns nsseLaTenen Heobxoammo pykosoacTeoBaTecst CBogom [pa-
Bun ClM5.13130.2009 (pasgen 13).

3.6.2 TlNpuemo-nepenatymk n pedreKkTop-oTpaxaTtenb AOMKHbI pacnonaraTeCs HanpoTMB APYr Apyra Ha
paccTtosiHum ot 8 go 100 m. Npn aToM Heobxoammo npasunbHO BbiIbpaTh Tpebyemoe konnyecTBo pedinek-
TopoB. [Mpn ogHOM pednekTope M3BeLlaTenb Npu CTUPOBKe obecnevnBaeT rapaHTUPOBAHHYK BO3MOX-
HOCTb aBTonoabopa onTUManbHOro KoaddUUMEHTa yCcunennss ansa pacctosiHuin ot 25 go 80 m, npu gByx
pednektopax — ot 30 go 100 m. [Ins paccTosiHU MeHee 25 M Heo6XoaMMO MCMNOSb30BaTh BCEro OAMH are-
MEHT M3 YeTbIPeEX YCTAHOBIEHHbLIX Ha pedriekTope (Ha KOTOPOM HaHeceHa rpagyvpoBka). [nst aToro ero He-
06Xx0QUMO OEeMOHTMPOBaTb C pedriekTopa, OTKPYTMB YETbIPE KPEneXHbIX BUHTA-camopesa, U 3akpenus Ha
CTEHe C MOMOLLBIO LUYPYMNOB M3 KOMMMEeKTa noctaeBku. CriegyeT yuuTbiBaThb, YTO €CNW ANsl ONpeaeneHHoro
paccTosiHUS M3BeLaTenlb MOXET HOPMarbHO OTbIOCTMPOBATBLCS C PasfMYHbIM KONMYECTBOM pedieKTOPOB
(Hanpumep gnst pacctosiius 40 M), - ero NOMExXoyCTOMYMBOCTb OydeT Bhille Torga, korga pedrnekropos
oonblue. OTo 06YCNOBNEHO MEHbLLUMM 3HA4YeHMeM TpebyeMoro KoadpumumMeHTa yCcuneHms 1, COOTBETCTBEH-
HO, MeHbLUEN YyBCTBUTENbHOCTbIO K BHELUHMM BO34ENCTBYIOLUM 3MEeKTPOMarHUTHbIM U ONTUYECKUM Nome-
Xam.

3.6.3 B cooTBeTCTBMM C OENCTBYHOLUMM HOPMATMBHBIMU JOKYMEHTAMMU MaKCUMaribHO-BO3MOXHas LUK-
pUHa 3aLlmLaemMoro ogHNM u3BeLlaTeneM NPoCcTpaHcTea - No 4,5 M C KaXaon CTOPOHbI OT ONTUYECKOW OCMK.

3.6.4 MuHumanbHO-HeOBX0AMMOE PacCTOSIHUE MEXAY OMTUYECKMMW OCAMU OBYX COCEOHWUX u3BellaTe-
nen He pernaMeHTUpPyeTCs, HO criegyeT yuuTbiBaTh, YTO Npy B6M3KOM pacnoioXeHUM n3BeLlatenen gpyr ot
apyra cocefHuii pednekTop 6ygeT 4acTMYHO y4acTBOBaTb B CO34aHMM OTpaXkeHHoro ny4va. B npuHumne, Ha
paboTy mn3Bewatens no obHapyxeHuno AbiMa 3T0 OOCTOATENLCTBO HE BMNUSIET, HO MpU NPOBEPKE YyBCTBU-
TEenbHOCTU Heobxoaumo OyaeT nepekpbiBaTh YacTb OTPaXKatoLlen MOBEPXHOCTU He TOMbKO CBOEro pediek-
TOpa, HO 1 COCeaHMX, NonagatwLLmX B 30Hy AuarpaMMbl HanpaBeHHOCTM NpMemMo-nepeaaryumka.

3.6.5 Tlpu BbIGOpPE MecTa Ansi pasMeLLeHuss npuemo-nepegaTymka Heobxogmmo obecneynTb 3almTy ero
YYBCTBUTENbHBLIX 3IEMEHTOB OT BO34EWCTBUSI NMPSIMbIX COSNTHEYHbLIX NyYen Unu OPYrnx MOLLHbIX MCTOYHUKOB
cBeTa (Hanpumep MPOXEKTOPOB), UMEKOLUX B CBOEM CMEKTPE U3NYYEHUs OYEeHb MOLLHYI MHAPaKPacHYyHo
coctaBnsowyto. [Ana 3T0ro MMHUMaNbHO-HEOOXOAMMBINA Yrofn Mexay OMNTUYECKOW OCbi M NajalwmMy Ha
npvemMo-nepeaaTymk n pedrekTop ny4yammu cBeTa AormkeH 6biTb He MeHee 10 rpagycos.

3.6.6 [Ona MUHMMM3aAUUWM BIUSIHUS OCBETUTESNbHbLIX NPMOOPOB Ha paboTy u3BellaTens pekomeHayeTcs
npuveMo-nepeaartyvk pacnornaratb Ha MakCMMarbHO-BO3MOXHOM YyAaneHun oT 3TUX NpubopoBs, Mpu 3TOM
crnegyeT yYuTbiBaTb, YTO BIIMSIHUME MOMEXOBbLIX OMTUYECKUX M3nydYeHun OyaeT Tem cuibHee, yem Gonblue
paccTostHue Mexagy npuemo-nepefaTiyMkoM u pedprnektopom (u3-3a 6onbliero 3HavyeHus nogobpaHHoOro npu
IOCTUPOBKE KoadhduLmMeHTa ycuneHms).

3.6.7 W3BewaTenn Heob6xooMMo yCTaHaBNMBATb Ha XXECTKNE HEMOABWKHbIE KOHCTPYKLMMK (CTEHBI U3 KMp-
nnya wnm xenesobeToHa, kKanuTanbHble KOMOHHbI Unn 6anku 1 np.), He nogBeprawLmecs nepeMeLLeHraMm,
B1bpauusam n gepopmMauusam.

3.6.8 lMpu MOHTaxe OAHOMO3ULMOHHbLIX M3BeLLaTenen, kK KotopbiM oTHocuTca UM212-52M, cneayet yyu-
TbiBaTb YTO MX SKCMIyaTaLMOHHbLIE XapaKTepPUCTUKN BECbMa 3aBUCUMbI OT NapasuTHbIX OTpaxeHun. Hanbo-
rniee 4acTo BCTpeYarnLmMMncs HebnaronpuaTHbIMKU hakTopamu Anst paboTbl OAHOMO3MLMOHHBIX M3BeLlaTe-
nen ABNSIETCA HanNMyYMe OAMHOYHbIX BLICTYMOB C OYEHb XOPOLLEN OTpaXKatoLen cnocobHOCTLIO (Kak NpaBuio
3TO BO34YXOBOAb! U3 OLIMHKOBAHHOW CTanu 1 pexe — CBETUNBHUKM C BnecTawmMMmM 60KOBbLIMU NOBEPXHOCTS-
MU) 1 pedpuCTble MOBEPXHOCTU, KOr4a YACMO BbICTYNAKLWMX YacTeln, CnocobHbIX CO34aTb MOMEXOBbIE OTpa-
XeHus npesbiwaeT 6onee 3 wWTyk Ha 10 M (kak NpaBuno 3To pebpa XKEeCTKOCTU CaMUX MEPEKPLITUIA UIN KOH-
CTPYKUMIA NX nogaepxusarowmx). B cBa3m ¢ Tem, 4To onpegennTtb ¢ 4OCTAaTOYHON TOYHOCTBIO BENUYUHY Na-
PasUTHbIX OTPaXXEHUN OT TOM UM MHOW KOHCTPYKLMK 3apaHee HEBO3MOXHO, TaK Kak OHa 3aBUCUT OT DOPMbl,
OKpacku, KayecTBa NOBEPXHOCTU, yrfa HaKrMoHa No OTHOLLEHUIO K fy4y U Mp., TO B obwem Buge cnegyet py-
KOBOACTBOBATbLCHA CNeAyoLWUMN peKOMEHAAUMAMMU:
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1) B TakMx nomeLLeHunsx criegyeT obecnednTb paccTositHUE OT LieHTParibHOW NIMHMM ONTMYECKOTO Jyya g0
onncaHHbIX Bbilwe nperpag He meHee 0,3 M;

2) yMeHblLeHne aToro pacctosHusa o 0,1 M BO3MOXHO TONbKO B CriyYae, ecrniv B gnanasoHe oT 1 m go
0,3 gnctaHuum OT NpMemMo-nepeaartyvka 4o pedriekTopa-oTpaxartens BAOMb fyva HeT Takux nperpag,.

3.6.9 lMpuemMo-nepegaTynk pekoMeHOYeTCs yCTaHaBNMBaTh B CreayoLLEeM Nopsiake:

- 3aKpPennTb KPOHLUTEVH Ha CTPOUTENbHON KOHCTPYKLUKN, UCMONb3Yst UMEIOLLMECS B KOMMIEKTE NMOCTaBKU
arobenu n wypynsl;

- MPUKPENNUTb K KPOHLUTENHY AepXaTenb, MCNOMNb3ys UMEILNECH B KOMMIEKTE NocTaBke Wwanbbl n 6onTol
(5x30);

- 3aKpenuTb B AepxaTtene npuemMo-nepeaartymk, NCNomb3ysi MMELLMECcs: B KOMMNEKTE NOCTaBKN LWanbdbl 1
BonTbl (5x16).

3.6.10 TMpu HEOOXOAMMOCTU KpenmeHns Npuemo-nepesaTynka K noTonky UM Apyron ropusoHTanbHON
NOBEPXHOCTU CTPOUTENBHbLIX KOHCTPYKLUMI criedyeT UCNOoNb30BaTb MOTOMOYHbIA KPOHLITENH U3 AOMOSHU-
TENbHOro KOMMJEKTa NMPUHAANEXHOCTEN, KOTOPbIA LOIMKEH ObiTh 3aka3aH oTAeNbHO (CM. Tabn. 3 Ha cTp. 9).

3.6.11 PednekTopbl-oTpaxaTtenn OOIMKHblI YCTaHaBMMBaTbCA Ha rOPU3OHTarNbHOW MOBEPXHOCTU, nep-
NEeHAMKYNAP K KOTOPOW OTNIMYAETCH OT HanpaBieHUst Ha Npuemo-nepefaTymk He 6onee Yyem Ha 12 rpagycos.
PekomeHayemoe pacnonoxeHue pedieKTopoB NPMBEAEHO Ha PUCYHKeE 6.

Ha paccTosiHue oT 8 o 60 m

Ha paccTosHue oT 25 o 80 m 4’:| R S Ha paccTosiHue ot 30 o 100 m

o omom o ow @ B 8 ke T o0 mom o w % e w @ w0 0 W @ o % B o B k6

o 508 R o 508 S e 08 s

PucyHok 6

3.6.12 [na mMoHTaXa NPOBOAOB K KNemMMaM BbIXOOHbIX KONOA4OK B 3aAHEA CbEMHOWN KpbILKe Nnpuemo-
nepegaTynka Heobxooumo npeaBapuTenbHO NOArOTOBUTE MecTa Ans UX BBOAA, yaanuB YyTOHYEHHble MecTa
CTEHOK (B LieHTpEe 3aHEelN CTEHKN UK Ha Kpasix GOKOBLIX CTEHOK).

3.6.13 MoHTax u3BellaTenen B CUCTEMbI NOXapHOW CUrHanusauuwm crnegyeT BbINOMHATb C NMOMOLLbIO
npoBodoB u kabenen, BbIGOP KOTOPbIX HEOBXOAMMO NPOBOAUTL B COOTBETCTBUM C TpeboBaHMAMU aKchnya-
TaUMOHHON JOKYMEHTaUUN Ha NPUEMHO-KOHTPOSbHbBIE NPUBOPHI.

3.6.14 [nuHa kabens ons coeqMHeEHMs NpuemMo-nepenatynka ¢ BbIHOCHbIM ycTporcteom YB-TMPO-MPM
OOMKHa ObITb MMHMMM3NPOBaHa 1 He npeBbiwaTth 30 M.

3.6.15 [pn Hanuuuu B 3amLLaeMOM M3BellaTensMm nomMeLleHn NOCTOAHHO-OENCTBYHOLLUMX MOLLHbIX
3NEKTPOMArHUTHbIX M3My4eHUIN JOSMKHbI ObITb NPeAYCMOTPEHbBI Mepbl MO 3aluTe WiendoB 1 Apyrux coeau-
HUTENbHbLIX Kabenen oT HaBOOUMbIX MOMEX (MPUMEHEHUE BUTOW Napbl, 3KpaHUpOBaHWE U Mp.).

BHUMAHUE: Ecnu B 3awmiiaemMom NOMeLLeHUN YPOBEHb AEACTBYHOLMUX 3JIeKTPOMarHUTHbIX No-
MeX npeBbiiaeT Tpe6oBaHuA Nn. 1.2.32 TeXHUYECKUX XapaKTepucTuK (CTp. 4), To KayecTBO (hyHKLUO-
HUPOBaHUSA U3BellaTesnien He rapaHTUpyeTCH.

3.6.16 Knemmbl BbIXOOHbIX KONOAOK M3BeLLaTener No3BondAT NOAKIYATL NPOBOAA C CEYEHUEM XN OT
0,2 no 1,5 Mm? (anametp xwmn ot 0,5 go 1,3 mm). Mpn nogknoYeHMn NPOBOAOB C AMaMETPOM XU MeHee
1 MM pekoMeHayeTCs NPUMEHATb NeTNeBY0 (POPMOBKY KOHLIA XWrbl.

3.6.17 Cxema cbopku npnemo-nepenarymka npmBeaeHa pucyHke 7.

U 1 KpoHwTeiH LWm6.220.001

Oepxatenb Wm8.047.001

Bont 5x30 FOCT 7805-70
Lllan6a 5.10.016 FOCT10450-78

Bont 5x16 TOCT 7805-70
Lain6a 5.10.016 FOCT10450-78

PwucyHok 7
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3.7 KOcTnpoBKa nsBewarens

3.7.1 WsBewartenb K Hayany OCTUPOBKM OOIMKEH ObITb HAAEXHO 3aKpenfieH Ha MecTe YCTaHOBKW, MOn-
HOCTbKO CMOHTMPOBAH B CUCTEMY MOXapHOW CUrHanmM3auum B COOTBETCTBUM C BbIOPaAHHON CXEMOW MOOKIO-
yeHus n aswxkn DIP-nepeknioyatens npuemo-nepegatynka SOMmKHbl OblTb YCTaHOBMEHbI B COOTBETCTBUN C
BbIOpaHHOM TakTuKom paboTbl (M. Tabn. 5 Ha cTp. 16).

3.7.2 [Mpu npoBefeHUN nyckoHanagoyHblx paboT HeOBX0ANUMO MOMHUTb, YTO BKIOYEHUE peXMMa HCTU-
poskn B UM212-52M conpoBoxgaeTca hopMnpoBaHMEM BbIXOOHbLIX CUrHanoB «HeucnpaBHOCTbY U 3TO U3-
BelleHne byaeT TpaHCNMPOBaTLCHA B NPUEMHO-KOHTPOSbHLIV NpMBOop (ecnu cxema BKMOYEHUs u3BellaTens
obecneunBaeT 3Ty TPaAHCMALMIO).

3.7.3 Tlepepn BKMOYEHNEM peXUMa OCTUPOBKM HEOOXOOAMMO BM3yanbHO OMpeaenuTb NoroxeHuwe npue-
Mo-nepeaaTyumka, Npy KOTOPOM ero gnarpamma HanpasfieHHOCTU MakcumarnbHO COBMajaloT C HanpaBneHu-
eM Ha pednekTop, 1 3admKcupoBaTb 3TO NonoxeHne. OrUkcauusa NONOXKEHNST B FOPU3OHTANBHOM MIIOCKOCTU
IOCTUPOBKM NPOM3BOAMTCS C MOMOLLIbIO 3aTSKKM DONTOB, KOTOPbLIMU AepXaTeslb KPEMUTCS K KPOHLUTENHY, a B
BEPTUKANBbHOWM MITOCKOCTU — 3aTshKKOM O0NTOB, KOTOPLIMU NMpUEeMO-NepedaTymK KpenuTcsa B aepxaTene. 3a-
TSDKKY UIM OTMNYCK YKa3aHHbIX 60NTOB HEOHXO0OUMO NPOM3BOAUTL raeYHbIMU «POXKKOBBIM» UMM «HAKUOHBIMY»
kntoyom Ne 8, npu aTOM crnegyeT npuknagbiBaTb ycunue He Gonee TOro, KOTOpoe NpyMBEAET K BMUHAHMWIO
Wwanb B nnacTmMaccoBble AeTanu CTUPOBOYHOIO y3na.

3.7.4 BknioveHue pexuma ICTUPOBKM NyTeM yCTaHOBKM ABwxkka «1» DIP-nepekniovaTtens Taktukm pabo-
Tbl B nonoxeHne «BkntovyeHo» (ON) MOXeT ObITb MPOM3BEAEHO Kak 4O MOAAYN HANPSHKEHUSI MATAHUS, Tak U1
nocne.

3.7.5 Tlpouecc OCTMPOBKN 3aknyaeTcs B nocrnegoBaTtenbHOM nogbope NonoXeHus npuemo-
nepegaTyuka B ropM3OHTanbHON N BEPTUKarNbHOM MIOCKOCTSAX, NPU KOTOPbIX ero guarpaMMma HanpasreHHO-
CTM MakcumarbHO COBMagaeT C HanpasreHneM Ha pednekTop u NpUHMMaeMblid CUrHan CooTBETCTBYET Mak-
CMMarnbHO-BO3MOXXHOMY 3HAYEHMWIO ANs BbiIOPaHHOrO paccTosiHUA MeXay npuemo-nepesaTynkom u pedprek-
TOPOM.

3.7.6 KoHTponb xapakTepa M3MEHEHWUs MPUHMMAEMOro curHamna npuv U3MeHEHUM MONIOXKEHUA NPUEMO-
nepegatynka («MeHbLlUe» unun «bonbluey), OOCTWKEHUST UM MpedenbHbIX 3Ha4YeHUIN paspelleHHoro avana-
30Ha aBTOMaTU4YECKOro perynmpoBaHus (<MeHbLIE MEHbLUErO» UNn «BborbLue 6onbLeroy), oTnMyne TekyLe-
ro 3Ha4YeHus NPMHMUMAEMOro CuUrHamna oT MakCMMaribHO-AOCTUIHYTOro 3a BECb Mepuoa HCTUPOBKU («dane-
KO», «OriM3KO» M «04YeHb 6nmM3ko»), uKcaunsa OOCTVXKEHUS HOBOIO MakCMMyma MpYHUMAaEMOoro curHana
(«mepe3anncb»), pexuma «HEeucnpaBHOCTb HCTUPOBKM» (HEBO3MOXHOCTb paclundgpoBkn navkm UWK-
NUMMYNbCOB) OTODOpaXKaloTCs AEBATHIO ONTUYECKUMU MHOMKATOPaMu (TPU 3eMneHblX, TPY XEenTbIX U TpU Kpac-
HbIX), pacnonoXeHHbIX Ha NepegHen naHenu npuemMo-nepeaarymka.

PacwudpoBka pasnuyHbiX COCTOAHWUIN ONTUYECKOW MHOUKALMKN B pexume HOCTUPOBKU NpuBeaeHa B Tab-
nuue 4.

Tabnuua 4 — CocTosiHMe oNTUYECKON NHAMKALMU B PEXNME FOCTUPOBKU

YcnoBHoe o
OnucaHue oTo6paxaeMoro pexumMa paéotbl CocTosiHMe ONTUYECKOW MHANKauumn
HanMeHoBaHue
o Tpu xentbix noapsif (BO3MOXHO CUHXPOHHOE
«OYeHb MpyHYMaeMbI curHan o4eHb Mano OTNMYaeTcs OT Mak- BKTIOUEHME O[IHOTO KPACHOTO, Tpex KpacHbIX MM
6nm3ko» CMManbHO-AOCTUrHyTOro (He 6onee 10%) O[HOTO 36MEHOTO) P - TP P
o [MooyepeaHoe BKMHOYEHWE OAHOIO M TPEX XKEMThIX
MpyvHYMaeMbI cUrHan HEHaMHOro MeHbLUle Makcumarnb-
«B6nnsKko» HO-ILOCTUTHYTOO (He Bonee 20%) (BO3MOXHO CMHXPOHHOE BKIIOYEHME OAHOrO Kpac-
Y ° HOro, TpexX KpacHbIX U OJHOrO 3eM1eHOro)
o OpauH XenTbii C peakuM BKITIOYEHUEM TpEX XKer-
MpyvHYMaeMbIN cUrHan HaMHOro MeHbLUe MakKCcMMarnbHO-
«Janeko» [OCTUPHYTOrO TbIX (BO3MOXHO CMHXPOHHOE BKMHYEHWE OAHOrO
Y KpacHOro, Tpex KpacHbIX Uu OHOro 3eMeHoro)
. . OpauH KpacHbI (Ha (POHE CUHXPOHHOIO BKIOYe-
«bonbLue» OuepenHon NpUHATLIV cUrHan 6onblue npeablayLlero HUS! OZHOTO UMM TPEX KENThIX)
. . OpvH 3eneHbli (Ha poHE CUHXPOHHOTO BKIOYe-
«MeHbLUE» OuepeaHoi NPUHATBINA CUrHan MeHbLUe npeablayLwero HUS! OAHOTC UM TPEX KENTbiX)
«NEDe3anmChy MpYHATBIN curHan Gornblue MaKCMMarnbHO-AOCTUrHYTOro | Tpu KpacHbIX (Ha (hOHE CMHXPOHHOTO BKIHOYEHUS
P 1 OH NepesanuncaH TPEX XenTblX)
«bonbLue MpuHumaembIn curHan bonblue BepxHero npegena pas- [18a KPACHBIX
BonbLuero» pELLUEHHOro AnanasoHa perynnpoBaHus P
«MeHbLLe MpyHYMaeMbI cUrHan MeHbLUEe HUXHEro npegena pas- [183 36neHbIX
MEHbLLEro» PELLUEHHOro AnanasoHa perynnpoBaHus
«HeWncnpaBHOCTb MpoBeneHne OCTUPOBKM HEBO3MOXHO K3-3a BO3OEWCT- Tou 3eneHbIX
HOCTUPOBKU» BUSI NIOMEX

3.7.7 I'Ipou,ecc HOCTUPOBKM M3BellaTternda pekoMeHOyeTCA npoBoaAUTb B CﬂGﬂ,leLLI,EVI nocnegoBaTesibHO-

CTWU:

1) HacTpoika NonoXxeHUs NpuemMo-nepeaaTynka B ropusoHTanbHOM NAOCKOCTY;

2) HacTpovika NONOXEHWA NpMemMo-nepegaTymka B BEPTUKAIIbHON MOCKOCTY;

3) nogcTporika NonoXeHWs Npuemo-nepegaTymka B ropu3oHTaNbHOM MIIOCKOCTW.

3.7.8 Ecnu npuemo-nepenaTtymk yctaHaBNMBaETCA Ha OOHOW BbiCOTe C pednekTopoMm, TO Ans ero nep-

BOHA4YasibHOIO MOSIOXEHUS B BEPTMKANbHOW MITOCKOCTM PEKOMEHOYETCH BOCMOMNb30BaTbCS FOPU3OHTaNbHOM
pUCKon Ha OOKOBOW MOBEPXHOCTU AepXaTens.
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[Mpn HanNU4MM B NOMELLIEHUN YCIOBUI, ONMCaHHbIX B M. 3.6.8, IOCTMPOBKY cneayeT HauMHaTb C Takoro yr-
fna HaknoHa, Korga guvarpaMma HanpaBfeHHOCTU MUHUMAarbHO-BO3MOXHO 3axBaTblBaeT Mperpagbl, Cnocob-
Hble cOo3gaBaTb 3HaAYMTENbHbIE NOMEXOBbIE OTpaxeHus. CnegyeT NOMHUTb, YTO B TaKMX MOMELLEHUAX Mpu
IOCTUPOBKE MOXET BbiTb 06HapyXeHO HECKONbKO MakCMMYyMOB CUrHarna v He BCerda rmnaBHbI U3 HUX bygeT
HanpaBneHnem Ha pedreKkTop-oTpaxarensb.

3.7.9 [na HacTpoWnkM ONTUMArbHOrO MOSIOXKEHUSA B TOM MMM MHOW NNOCKOCTU Mpuemo-nepenaTymk gos-
XeH BbITb 0OCBOOOXAEH ANA NepeMeLLEHNs TOMbKO B 9TOM MMOCKOCTU, a B APYron NOCKOCTU OOIMKEH NMETb
dukcmpoBaHHoe nonoxeHne. OTNYCK KpenexHblx G60NToB ANA 0CBOOOXAEHUA nepemMeLleHust npuemo-
nepegaTtymka HeoGXoAMMO MPOU3BOAMTE POBHO HACTONbKO, YTOObI 3TO He npensitcTBoBano cBobogHOMY
M3MEHEHUIO MOSIOXKEHNS U, B TOXe BpeMsi, 0becneumBarno yaepXaHue ctauyoHapHOro nonoxeHus (ocobeH-
HO 3TO aKTyarnbHO Ans BEPTUKANbLHOW NIOCKOCTU KOCTUPOBKM).

3.7.10 ®ukcaumio npuemo-nepegarymka nocre nogbopa oNnTMManbHOro NONIOXKEHUA peKOMeHAyeTCs Ha-
YMHaTb C 3aTsPKKM BONTOB, PacnofioXKEHHbIX HA Ayre NEpeEMELLEHMS, a 3akaH4YMBaTb — 3aTSHKKON LieHTpanb-
HbIX OONTOB.

3.7.11 Bbixoa u3 pexuma CTUpoBKKN (yCcTaHoBKa ABMxka «1» DIP-nepekntovaTtens TakTuku paboTbl B
nonoxeHune «BbIKNOYEHO») JOMKHO MPON3BOANTLCSA TOMBKO MPU HaNU4YMU ONTUYECKON MHOMKALUUN «OYEHb
6rm3ko» unu «6nusko». Ecnu B npouecce IOCTUPOBKM HE yAAEeTCA BEPHYTLCH B YKa3aHHbIE PEeXUMbI (Hanpu-
Mep, Korga npom3oLLsio CMeLleHre cpasy B ABYX NNOCKOCTAX), TO PEXUM HOCTUPOBKM pEKOMeHOyeTCs NoBTO-
puTb cHadana. [loBTOpHOE BKIHOYEHME peXUMa HOCTUPOBKM CO COPOCOM 3aPMKCMPOBAHHBLIX 3HAYEHWUIN KO-
ahdULMEeHTOB ycuneHus n aMmnnuTyabl CUrHana Ha BbIXOAE YCUMUTENS, COOTBETCTBYHOLUMX MaKCMMaribHO-
OOCTUrHYTOMY 3a BECb MEPUOL FOCTUPOBKN 3HAYEHWNIO NPUHUMaEMOro curHana, BO3MOXHO UMW OTKITIOYEHNEM
nMTaHusa Ha BpeMs Gornee 2 ¢ (Hanpumep, hopmmpoBaHne pexunma «Copoc» NPUEMHO-KOHTPOMbHBIM NpK-
Oopom), UnNKn BLIKIMKOYEHMEM pEXMMa HOCTUPOBKM (OBWXOK «1» DIP-nepekntovyatens B nonoxeHune «Bbiknto-
YeHO») C nocneayLMM BKItoYeHneM vyepes 1,5 + 2 MUHYTbI (N0 OKOHYaHUKU NEPEXOOHOMO pexnma).

3.7.12 Tlocne yctaHoBku aBwmxkka «1» DIP-nepeknoyatensa B nonoxeHne «BbikniovyeHo» nsselwaTens B
Te4YeHne NPUMEpPHO 1 MUHYTbI YTOYHAET 3HAYeHUe KoahduLMeHTa YCUNeHNs n amnnnTyabl CUrHana Ha Bbl-
XO[€e YCUNUTENS, KOTOpPbIE MO OKOHYaHMIO NepexoaHoro npouecca 6yayT 3admkcmpoBaHel B EEPROM kak
WHCTannMpoBaHHble. [1py HaxoxaeHun ussellaTensd B NepexogHoM pexrMe Ha npuemo-nepegaTymk U Ha
ONTUYECKMI NyY HE JOIMKHO OKa3bIBaTbCS HUKAKOro BHELLUHErO BO3AENCTBMS.

3.7.13 Ecnu nocne okoH4YaHMs NEPEXOodHOro pexuma usselwaTtens QuKcupyeT nseelleHne «Heucnpas-
HOCTb-Aonycka» (Tpu 3eneHblx), To 3To o3Ha4vaeT 3annce B EEPROM MHCTannMpoBaHHbIX 3HaYeHW Koad-
duLMEHTa YCUNeHns 1 amnnuTyAbl CUrHana Ha Bblxoge yeunutens 3a npegenamMmum paspeLleHHbIX 40NnyCcKoB
(Hanpumep, 13-3a BO3OENCTBUS Ha ONTUYECKUIA NyY B Nepuon AENCTBUSA NEPEXOAHOro pexuma), u cnegyet
MOBTOPWTb BbIXO4 W3 HOCTUPOBKM 6e3 M3MeHeHUs NonoXeHus npuemo-nepedatyuka. Onsa atoro cnepyet
BKITIOYUTb PEXUM OCTUPOBKU, A0XKAATLCS pexuma «odeHb 6nmsko» (korga ye He byaeT pexxmmMoB «0ornb-
Le» 1 «nepesanncb») U BHOBb NMOBTOPUTL BbIXOA U3 KOCTUPOBKM.

3.7.14 ®ukcauusa pexrma «MeHbLLe MEHbLIEro» B NPOLIECCE IOCTUPOBKU O3HAYaEeT, YTO N guarpamma
HanpaBreHHOCTU NpUeEMO-NepeaaTymnka CUNbHO pacCoBMELLEHA C HanpasfieHMeM Ha pednekTop, unu pac-
CTOSIHME MeXAy NpMeMo-nepeaaTynkom 1 pednekTopom dornbLue JonycTMMoro.

3.7.15 ®ukcaums pexuma «bonblie donbLIero» B NpoLecce CTUPOBKN O3HAYaET, YTO paccTosHne me-
X4y npuemo-nepegaTymMkoM 1 pepnekTopoM MeHbLUe 40NyCTUMOrO.

3.7.16 TNpumep MeTOAMKN IOCTUPOBKM NpUemMo-nepegaTinka B ropnusoHTanbHOW MIOCKOCTN C ONUCaHNEM
TMNOBOTO NOBEAEHNS ONTUYECKON MHAMKALMK:

1) OTnyctuTe 60NThl KpenneHus aepxaTens NpUueMo-nepeaaTymnka K KPOHLUTENHY.

2) BknounTe pexum HCTUPOBKM, YCTAHOBUB ABWXKOK «1» nepekniodaTtens B nonoxeHune « BkroyeHo».

3) Ecnu Bknioumnacb nHAMKauns «MeHblle MeHbLUero» (4Ba 3erieHblX), TO 3TO 03HaYaeT, YTo NpUHMMae-
MbIi CUrHan MeHbLUE HWXHEro npegena aBTOMaTUYECKOro perynvpoBaHus M HeobxoauMMo AoOuTbCcs ero
YyBENUYEHUS] U NOoNagaHus B paspeLUeHHbI uanas3oH NyTeM CMELLEHUS NpuemMo-nepeaarynka BnpaBo unm
BMNEBO.

4) Ecnn BKknouMnachb MHAMKaumsa «bonblue» (0OQuH KpacHbIN) U «nepesanncb» (TpU KpacHbIX) Ha ¢ooHe
WHAVKALUM «OYeHb BNnM3Ko» (TPpW XEenTbiX), TO 3TO O3HA4YaeT YTO MaeT NpoLecc aBTOMNOACTPOMKN 1 HEOOXO-
ONMO JOXOATbCSl ero OKOHYaHWs, Korga OCTaHeTCs TONbKO MHOVKALUUSA «O4YEHb ONM3KOo» (TPU XKenTbiX).

5) MNoBopaunBas npuemo-nepegaTyMK BNpaBo WUW BNEBO, KOHTPONUPYNTE XapakTep M3MEHEHMWsT NMPUHU-
Maemoro curHana. Ecnu BknovaeTca nHankaums «bonblie» (0OuH KpacHbI), TO CUrHan yBenuymBaeTcs u
HacTpoliKa UAeT B HY)XXHOM HamnpasneHumn, eCnmn BKIIOYAETCH MHAUKALMA «MeHbLue» (OAWH 3eneHbli), TO Ha-
npaBneHne HaCTPONKK criegyeT N3MEHUTb Ha MPOTMBOMONOXKHOE.

6) MoBopoT Npuemo-nepeaatyvka B Ty UM MHYIO CTOPOHY HEOBXOAMMO AenaTb MOLaroBO C Kak MOXHO
MEHbLUMM U3MEHEHMEM NOMNOXEHUS MpU KaxkaoM ware. MNocne kaxgoro wara HeobxoanMo AoXAaTbCS OKOH-
YaHusa npoLecca aBTONoACTPONKN, Koraa NpekpaLlaeTcs MUraHme KpacHbIX U 3eneHbIX UHAMKATOpPOoB U OCTa-
€TCA MUraHMe TOJbKO XEeNTbIX UHONKATOPOB (O4HOro NN Tpex).

7) Ecnn nocne HeKoTOporo KonMyecTBa LiaroB, Npy KOTOpbIX Habnoganock yBenmyeHne curHana (oavH
KpacCHbIN) N BO3MOXHO «nepe3anucby (Tpy KpacHbIX), CTano HabnogatbCs YCTOMYMBOE YMEHbLLIEHWE CUTHA-
na (oauH 3eneHbli) U MHAUKALMSA U3 pexnma «odeHb ONmM3ko» (TpW XEenTbiX) NepeLunia cHavana B pexum
«BNn3Ko» (TP XKENTbIX NONEPEMEHHO C OOHUM XKENTbIM), @ 3aTEM B PEXUM «Aaneko» (Tpy XenTbiX O4eHb
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peako Ha hoHe OOHOro XXenToro), TO 3TO 03HaYaeT, YTO ONTMMAaribHOe MOSoXeHne NPongeHo n Heobxoammo
K HEMYy BepHyTbCH, OOOMBLUMCL pexnma «0oveHb 6mnm3ko» (Tpu xenTbix). [pu HEBO3MOXHOCTU BHOBb A0-
BUTbCHA 3TOro pexuma MHAMKaLMK, HacTporka MoXeT ObiTb 3aBeplueHa B pexume «6rnmsko» (Tpy XenTbiX
nonepemMeHHO C OAHUM XenTbIM).

8) Mo OKOHYaHUKM HACTPOWKU ONTMMArNbHOIO MONOXEHUS NpUemMo-nepeaTymnka B ropu3oHTanbHOM NIoc-
KOCTW criefyeT 3aTsHyTb KpenexHble 6onTbl U NepenTn K ICTUPOBKE B APYro NMIIOCKOCTM NO aHanornyHom
MeToaukKe.

3.8 PekomeHpauum no BbIGOPY TakTUKU paboTbl u3BeLLaTens

3.8.1 Bbibop TakTukn paboTbl usBellatens npoussoautcsa ¢ nomoupto DIP-nepekntoyatens, pacnona-
ralowerocsi B NpueMHuUKe nog CbeMHOW 3aHEN KPbLILWWKON PSAOM C BbIXOAHbLIMU Konogkamu. CooTBeTCTBME
YCTaHOBIEHHbIX PEXMMOB paboThbl MONOXEHMIO ABWXKOB NepeknioyaTenst npusegeHo B Tabnuue 5.

Tabnuua 5 — YcTaHoBKa peXxnmoB padoThl

Ne aBuxkKa Pexum paboThbl u3BelaTens
nepekntoyarens BbikntoyeHo (OFF) BknioyeHo (ON)
1 LLtaTHbIV pexum paboThbl Pexunm rCcTUpoBku
2 Pexvum popMmpoBaHusi BEIXOAHBIX CUTHANoB Pexum dpopMmpoBaHns BbIXOAHBIX CUTHaNoB
«Moxap» «BHuMaHKne»
3 Bbixog «HeucnpaBHocTb-pene» Bbixog «HencnpaBHOCTb-KMOU»
4 Pexvm ObICTpol KOMMEHCALMU YYBCTBUTENBHOCTH PexuM MeaneHHon KoMneHcaumm YyBCTBUTENBHOCTU

Mopor cpabaTbiBaHUst

50% «5» - BbIKINIOYEH, «6» - BbIKITOYEH
5,6 40% «5» - BKMNIOYEH, «6» - BbIKMNOYEH
30% «5» - BbIKIIOYEH, «6» - BKMOYEH
20% «5» - BKIMOYEH, «6» - BKIMOYEH

3.8.2 Bbibop pexmma hopMnpoBaHMS BbIXOAHLIX curHanos «lloxap» unu «BHumaHne» akTyaneH Tonb-
KO AN ABYXMNPOBOAHbIX CXEM BKMoYeHus. [na wnerdos, paboTalowmx B pexnme ¢ 0QHOYPOBHEBbLIM CUT-
Harnom «[oxap», HeobxoOMMO YCTaHOBUTb PEXMM (POPMMPOBAHMS M3BELLATENEM BbIXOAHbIX CUrHaroB
«Moxapy», korga orpaHuyeHvWe Toka notpebneHuns npu cpabaTbiBaHWM OyAeT OCyLLeCTBRATLCH Ha YpOBHE
35 MA 1 NnpMeMHO-KOHTPONbHbIN Npubop (Tuna MIMK-2) 6yget dukcupoBate coctosHue «lloxap» no cpaba-
TbIBaHUIO OAHOrO M3Bewartens. Onsa wnendos, paboTalwmx B pexnume ¢ ABYXYPOBHEBbLIM curHanom «[lo-
Xap» n Tpebywwmx OT n3BelwlaTenen curHan cpabatbiBaHUs B BUAe ckayka Toka Ha 7,5 MA (Hanpumep,
MMNK-2M) HeobxoOumMO YCTaHOBUTbL pexumM (OpMMPOBaHUSA M3BeLlaTeNeM BbIXOAHbIX CUrHanoB «BHuma-
HMe», npu 39TomM cpabaTtbiBaHWe OOHOro wu3Bellatensd B wrende npvBedeT K uKcauMm MNpUeMHO-
KOHTPOMbHbIM Npubopom npeaBapuTenbHoro curHana «Moxap» («Moxap 1» nnn «BHnmanne»), a cpabathbl-
BaHWe OBYX n3BeLlatenemn — Kk oukcaLmm ocHoBHoro curHana «foxap» («Moxap 2»).

3.8.3 [ns paboTbl B 4eTbIPEXNPOBOAHBLIX CXEMAX BKINIOYEHUS BbIOOP pexrma hopMnpoBaHMS BbIXOOHbLIX
curHanos («lMoxap» nnm «BHumaHue») He npuHumMnuaneH (BbixodHble onTopene paboTawT OQUHAKOBO B
obomx pexnmax), HO ANst yMEHbLUEHUST Harpy3ky Mo FIMHWW NUTaHWA Npy cpabaTtbiBaHMKM U3BELLATenNs peko-
MEHAYeTCH UCMONb30BaTh PeXUM (OPMUPOBAHUS BbIXOAHbIX CUrHANoB «BHumaHue».

3.8.4 Bbibop pexunma «HeuncnpaBHoOCTb-pene» Heobxoanmo AenaTb, KOraa M3BellaTeny BKNoYalTcs B
OBYXNPOBOAHbIE LWendbl co 3HakonepemeHHbIM HanpsbkeHvem (MMK-2, MIMK-2M, «Pagyra»), a Takke ecru
n3BeLLaTenu NCcnonb3yTcs B MOObIX YeTbIPEXNPOBOAHBIX LUMEndax.

3.8.5 Bbibop pexuma «HencnpaBHOCTb-KITHOY» OOIMKEH ObITb cAenaH TOMbKO B CriyYae UCMOSb30BaHUS
n3BeLwlatenen B [AOBYXNPOBOAHLIX Lnendax C OAHOMOMSPHbIM HanpshkeHnem («Akkopg», «CurHany,
BOPC-TIK, «'paHut» n np.). MNMpn aTtom crnegyeTt yunTbiBaTb, YTO B 3TOM pexume cpabaTtbiBaHMe onTopere
«HewuncnpasHocTb H3K» 3abnokmposaHo (4TOObI HE yBenMyMBancsa Tok noTpebneHns nasellarens).

3.8.6 Bblbop pexuma BbICTPON KOMMNEHcaUun YyBCTBUTENBLHOCTU peKoMeHAyeTca AenaTb Npu npuMmeHe-
HUW n3BeLlaTenen B HeoTannMBaeMblX NOMELLEHUSAX, rAe BO3MOXHbI JOCTAaTOYHO BbICTPbIe U3MEHEHUSA TEM-
nepaTtypbl BO3ayxa (HanpvmMep, 3uMON Npu CMeHe BPEMEHU CYTOK) M KOTOPble MOryT NOBNWUATb Ha CTabunb-
HOCTb MapameTpoB OMNTUYECKOTO Jlyya (Hanpumep, n3-3a He3HauYUTEeNbHbIX U3MEHEHMIN MOMOXEHUS NPUEMOo-
nepegaTyvka uMnu us-3a BPEMEHHOro yXyALEeHUS YCIOBUIA NPOXOXAEHUSA ONTUYECKOro Nyya Yepes KOHTPOo-
nvpyemyto cpegy). B octanbHbIX cnyvasx pekoMeHayeTcs BbioupaTb pexnMm MeafieHHON KOMMEHCauun YyB-
CTBUTENbBHOCTM.

3.8.7 Bbibop nopora cpabaTtbiBaHUS AOMMKEH ONpeaensaTbCca B 3aBUCMMOCTU OT MMEIOLLNXCHA TaKTUYECKNX
3afady no 3awmte nomMmeleHusa (obecnedeHme Kak MOXHO Oornee paHHero obHapyXXeHusi odara noxapa wunm
MaKcuMarbHasi yCTOMYMBOCTb K BO3MOXHbIM NMOMEXOBbIM BO34EVCTBUSAM Ha ONTUYECKWIA MyY) U B 3aBUCUMO-
CTM OT PacCTOSHUSA Mexay npueMo-nepeaatynkom n pecnexkropom. [ng sawmaeMbix NOMELLEHUN C HOP-
MarnbHbIMU (CPeAHUMK) YCNOBUAMW MO NPUMEHEHWNIO NMHENHBIX U3BeLLaTenen pekoMeHayeTcsa ycTaHaBnu-
BaTb nopor cpabaTtbiBaHUS:

- 20% pns pacctosiHum ot 8 o 20 m;

- 30% ans pacctosiimii ot 10 go 30 m;

- 40% pns pacctosiHmii ot 15 go 50 m;

- 50% gns paccrosiiun ot 30 go 100 m.
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3.9 Ucnonb3oBaHue usBewarenen
3.9.1 OcHoBHasi cxema CoeUHEHUI MU3BeLLaTens, a Takke NMOAKMIYEHNE ero BbIXOAHbIX Lienen, npuse-
[eHa Ha puCyHke 8.

MNomap HPK

Buixog wn.

YyyYywyy

10...308B

.
¥R
4321

Henp  Nos ﬂmJHl "o

HWN212-52M NPHEMO-NBPELITHME

M

PucyHok 8

3.9.2 [Tlpun BKMOYeHUN m3BellaTene B ABYXNPOBOAHbIE LWNENMbl C OAHOMOMSPHBLIM HanpsxeHnem
[ormkHa ObITb BblbpaHa TakTuka «HeuncnpaBHOCTb-kMoY». B aTOM cnyvae cpabatbiBaHne BbIXO4HOMO OMNTO-
pene «HeucnpasHocTe H3K» n BHyTpeHHero ontopene ¢ HPK 6nokmpyetcs (ans coxpaHeHnsa Toka noTpeob-
NEHNs1 Ha YPOBHE OEXYPHOro pexuma), a usseleHne «HeucnpaBHOCTb» bopMMpYyeTCa NMyTeEM MMUTALMM
o6pbiBa uenn «Obwuny wnenda curHanusauun. MNogknodeHne wnenda AomkHO obecneymBaTb TpaHCns-
LMIO ero uenen vyepes cxemy m3BeLLaTens, npu 3Tom Bxoa wnewnda (co ctopoHsbl MMK) gomkeH nogknto-
4YaTbCH K KOHTaKkTaM «13» 1 «14», a Bbixog Wwnenda (Co CTOPOHbI OKOHEYHOrO YCTPOMCTBA) K KOHTaKTaM «5»
n «6». ManonoTtpebnsioLwee UCNOMHUTENBHOE YCTPOMCTBO hOPMUPOBaHUS N3BELLEHNST «HencrnpaBHOCTbY
TMna «Kntou» BkMoYeHO B Lenb «OOWwun» mexagy KoHTaktamu «13» n «6», a uenb «+wnendg» npoxogut
TPaH3UTOM Yepe3 KOPOTKO3aMKHYTble KOHTaKTbl «14» n «5». MNpumep cxembl nogknioveHns UM212-52M B
OBYXNPOBOAHbIE LWNedbl C OAHOMNONAPHBIM NMUTAaHUEM MPUBELEH Ha PUCYHKe 9.

I | FR-NPQ-NPM YRIIPO-NPW
4 3 21 o 4 3 1
- wn + wn
A VAL
0000V ‘ 000000000 él,'
[t4131211109 8 7 6 543 21 ] [M13IN0807654329 |
i | & pd % ' ot
Ilc'; I'\u- ﬂum:hcw' nu“-:, ﬂu.. nﬂ..llmnp
AnK MM212-52M npHowo-nepenaT MK WN212-52M NPHOMO-NEPERATHMK
=
E—
HanmeHoBaHue Homunan R KonuuyectBO M3BeLwarenemn Bo3MoxHble
npubopa oK B Wwneide TaKTUKU
Curnan-20 (2011, 20M) 4,7 2 wr «Moxap»
CurHan BKT1, BKA 4,7k 2wr «[Moxap»
«AKKOpO» 56 k—10«k 2 Wt «[Moxap»
«HoTa-2» 56 k—10«k 2 wr «[lMoxap»

PucyHok 9

3.9.3 [lpm BKMoYeHUN n3BellaTenen B ABYXNPOBOAHbIE LUNENdbl CO 3HAKONEPEMEHHbLIM HaNpPsXeHNEM
[ormkHa ObiTb BbiOpaHa TakTuka «HeucnpaBHOCTb-pene». Npu Takon TakTuke B pexmmax «HencnpaBHOCTb»
BCEX TUMNOB U B pexnme «KOcTupoBka», noMmnumo cpabatbiBaHna ontopene «HeucnpasHocTe H3K» (Ha pas-
MbIKaHWE), Takke NPOUCXOAMUT eLle 1 3aKkopadMBaHUe KOPOTKOro nonyTtakTra B wnende curHanusauum (¢ no-
MOLLBI0 BHYTpeHHero ontoperne ¢ HPK), 4To npuemMHO-KOHTPONbHbIM NPUBGOPOM UKCUPYETCHA Kak u3BeLle-
Hue «HeucnpasHocTb». [Mpumep cxembl BkrtoyeHuss WIM212-52M B Takue wnendbl npuvBeaeH Ha
pucyHke 10.
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HanmeHoBaHue Homuuan R KonunyecTtBo nsBelwlatenen B Bo3MoxHble
npu6opa oK wneiice TaKTUKM
MnnK-2 3,6 k 6 wr «[Moxap»
MnK-2m 3,32k 4wt «Moxapy», «BHMMaHne-7,5»
«Papyra» 2,4k 5wt «[Moxap»
PucyHok 10

3.9.4 Hanuuune ontopenenHbix BbixogoB «lloxap HPK», «[MNoxap H3K» n «HencnpaBHocTb H3K» nosso-
NsieT UCMNoNb30BaTh U3BELLATENN B YETbIPEXMPOBOAHbLIX LWNeNndax ¢ pasnmMyHbIMU BapuaHTamu MoaKIoYe-
HuWA. [Ona Takoro mcnonb3oBaHusa B UM212-52M gomkHa ObiTe ycTaHOBNEHa TakTuka «HewcnpaBHOCTb-
pene». Ha pucyHkax 11 1 12 npuBeaeHbl NpUMeEpPbI BKITHOYEHNST C ucnornb3oBaHnem ontopene «lMoxap H3K»
n «HeuncnpaeHoctb H3K». YcTtponcTteo wnendgosoe YLIK-04 BbINONHAET porib OKOHEYHOrO perie KOHTPons
HanNMuns HaNPsHXKEHUs MUTaHNSA B YETbIPEXMPOBOAHOM Lnende 1 MOXeT ObiTb 3aMEeHeHO Ha Apyrve aHano-
MyYHble NpuBopbl (MK cnocobbl KOHTpoNs). MNpenmyLLIEeCTBOM 3TUX CXEM BKMOYeHUs sBnseTcs yaobcTBo
MOHTaXxa (BCE KOHTaKTHble COEAMHEHUS MOXHO OCYLLECTBNATb, UCMOMb3Ys BbIXOOHbIE KNEeMMbl M3BeLLaTe-
ns) n, Kak NpaBuIio, HanMyne McyepnbiBaloLWen MHoOPMaLMN O HOMUHAMNax AOMOSHUTENbHbBIX 3IEMEHTOB
ONS pasnnyHbIX pexxmMMmoB paboTel co wnendamn (Rw 1 Rok) B akcnnyaTtauMoHHON OOKYMEHTaUMn Ha npu-
€MHO-KOHTPOJSbHblE Npubopkl. HegocTaTkoM Takoro BapyMaHTa UCMNONb30BaHUS SIBNSETCA OYeHb OrpaHUYEeH-
HOe KONMYeCcTBO M3BeLLaTernen B 04HOM LWnende, Tak Kak onTtoperne (a ux ucnonb3yeTcs Mo ABa B KaXa0M
n3BeLlaTene) MMeT TUMOBOE CONPOTUBMEHNE 3aMKHYTbIX KOHTakToB 15 OmM, a JOMYCTMMOE CONpOTMBIEHME
NPOBOAOB AN NOXapHbIX LWNENOB Y MHOMMX MPUEMHO-KOHTPOMbHBLIX NpubopoB Hebornbwoe (100 — 220

Owm).
;™ YB-nNPQ PN 1 R YBNPRIWM
-+ - 4 321 4321 Ren
HeToummk | VAL
s 0oL 000 a¢1_| pdovddooocorool | (00
| 14131211109 8 7 6 5 4 3 1 14131211109 8 7 6 5 4 3 2 1 | S
-wn NENENE NENEN
nnNK Honp  Mow  Nom MHenp Henp  Tlom  Mox [Homp)
= Mﬁ!ﬂ-s!M NPHEMO-NEREAITINE WN212-52M FRWEMO-NEPEAATIHE
HanmeHoBaHMe HomuHan Ry HomwuHan Ry KonuyectBO u3-
HomuHan Rok ansa pexuma «lMo- ANA pexuma BewaTtenemn MpumeyaHue
npu6éopa °
Xap» «BHuMaHue» B Wwnende
CwurHan-20 4,7 k 4,7 K - 3wt
Curnan-20r1 4,7 k 8,2k 4,7 k 3wr wc tmn 3
CurHan-20M 4,7« 8,2 k 4,7 3uwr wc Tvn 3
CwvrHan BKI 4,7 k 4,7 K - 3wr
CurHan BKA 4,7 k 10 kK 4,7 K 3wt
«Akkopa» 2,2 K 2,2 K - 7 wT wc ¢ H3K
«Hota» 22K 22K - 7 wt wc ¢ H3K
«B3PC-IMK» 75k 54« 2K 7 wTt
«panut 3,9k - 2,2k 7wt
PucyHok 11
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= WN212.52M  nowewo nepesaraes (MN21252M _ npwous-aepsaaram)
L__..____._I.
Homunan Ry KonuyectBo M3BeLwa-
HanmeHoBaHue HomuHan Ry o
HomuHan Rok ans pexuma «BHuma- Tenen
npubopa ansa pexuma «Moxap» He» B neiithe
MnK-2 3,6k 8,2k - 15wt
MrK-2m 3,32k 4,3« 2K 15 wrt
«Papyra» 2,4k 4,7 K 2,2k 7wt
PucyHok 12

3.9.5 Ha pucyHkax 13 n 14 npuBefgeHsbl cxembl BkntoveHus UM212-52M B yeTblpexnpoBogHbIE CXeMbI C
ncnonb3oBaHneM kombuHaumm ontopene «[lloxap HPK» n «HeucnpasHocte H3K». Nx npeumyliectso B
TOM, YTO B LUMENd BKIIOYAETCSA TOMbKO OQHO ONTOperne C HOPMarbHO-3aMKHYTbIMW KOHTaKkTaMu, MO3TOMY MX
OOMyCcTMMOE KONMYECTBO B OOHOM Lunende yasamBaeTcs. Hegoctatkom sBMSETCS NMOpoN OTCYTCTBME WH-
dhopmaLmmn B KCNyaTaUMOHHON OOKYMEHTaUMW Ha MPUEMHO-KOHTPOrbHbIE MPUBOpbI O HOMUHaNax 4onor-
HUTENbHOrO pe3ncTopa Ra Anst pasnmyHbIX PeXnMoB paboTbl co wwendamu.

| R, YB-NP-TPM & VBNPA-PM
+ - ]-D- 4321 r:)- 4321
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D [ 000000000000 | [,Jc% 20000000000
| 14131211108 8 7 6 5 4 3 21 14131211109 8 7T 6 5 4 3 2 1 |
- wn NENENE NENEN
nnK Monp  flow DoxHenp Weap Mo Mom Meng!
WN212-52m npueMo-nepegaT WN212-52M NpMEMO-NEpeRaTINK
H HomwuHan Ry HomuHan Ry KonuyectBO 13-
anmMeHoBaHue o
HomuHan Rok ansa pexuma «[lo- Ansa pexuma BeljaTenen MpumeyaHue
npu6opa 7
Kap» «BHumaHue» B wneude
CwurHan-20 4,7« 2,2k - 7 wT
Cwurnan-20r 4,7« 1,5k 3K 7 wTt wce Tmn 1
CwurHan-20M 4,7« 1,5k 3K 7wt wc Tmn 1
CurHan BKI 4,7 k 2,2k - 7 wrt
CurHan BKA 4,7« 2,2k - 7 wT
«AKKopa» 5,6 k 3,9« - 14 wr we ¢ HPK
«Hota-2» 5,6 K 3,9k - 14 wt wc ¢ HPK
PucyHok 13
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HanmeHoBaHue etz s
HomuHan Rok Twun VDg nsBeLwaTenen
1D B neunde
MNrK-2 3,6 k K0521, KO0522, N4148 n gp. 30 wr
MNMK-2m 3,32k KO521, KO522, N4148 v gp. 30 wr
«Papyra» 2,4k KO521, KO522, N4148 v gp. 15 wrt

PucyHok 14

3.9.6 VHorpa TpebyeTca oO0beanHUTb NO €AMHOWN TakTuMKe paboTkl (Hanpumep, ynpasneHve no cpaba-
TbIBaHUIO ABYX M3BeLlaTenen B NomeLeHnm) goctatovHo 6onblioe Konm4ecTBo m3Bewarenen. [nga peuwe-
HWS1 3TON NPOBNEeMbI MOXXHO UCMOMb30BaTh BapuaHT TPETbEW IPyNibl CXEM BKIOYEHMWS, KOTOpas oTnnyaeTcs
OT npeabigyllern pasgeneHnem KoHTponsa BbixogHbix uenen «lMoxap HPK» n «HeuncnpaBHocTe H3K» no
pasHbiM wrnendam. Mpu atom, ecnu wnend, B KOTOPbIN BKNOYEHb! onTtopene «HeuncnpasHoctb H3K», 3a-
NpPoOrpaMmMmnpoBaTh Kak OXpaHHbIWA, TO ero JoNycTMMOE CONPOTUBIIEHNE MPOBOAOB 3HAYNTENBHO YBENUYUTLCA
(kak NpaBuUNoO, B HECKONbKO pa3), MO3TOMY KOMMYECTBO M3BeLLaTernen B NoXapHoM Lunende MoxeT ObiTb B
HeCKOmbko pa3 bonblue, Yem B NEPBLIX ABYX rpynnax cxem BkrtoveHus. Mpumep BkntoyveHus UM212-52M B
YyeTbipexnpoBodHble wWnendbl ¢ pasgeneHvem usBelleHun «lMoxap» u «HeucnpaBHOCTb» MO pasHbIM
wnendam npmuBeaeH Ha pucyHke 15.
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xap» «BHumaHue» B wneunde
CurHan-20 4,7 k 2,2k - 0o 30 wrt
Cwurnan-20r 4,7 Kk 1,5k 3k 0o 30 wrt wc tvn 1
CurHan-20M 4,7 K 1,5k 3k 0o 30 wt we tmn 1
Curnan BKIM 4,7k 2,2 K - 0o 30 wr
CurHan BKA 4,7 k 2,2k - 0o 30 wrt
«AkKopa» 5,6 K 3,9k - 0o 30 wrt wce ¢ HPK
«HoTta-2» 5,6 k 3,9k - 0o 30 wr wc ¢ HPK
PucyHok 15
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3.9.7 HepoctaTkom pasgeneHus n3BeLleHWi No pasHbIM LWnendam ABrseTcs BbICOKasi CIIOXHOCTbL MOH-
TaxHbIX paboT u HeyagobcTBa Npy opraHM3aunn BU3yarnbHOrO KOHTPOSS 3a COCTOSIHMEM m3BeLuaTenen (pas-
HeCeHO Ha HeCKonbKo Lwrendos). [MosToMy B psge criydyaeB MMEET CMbICH PacCMOTPETb BO3MOXHOCTb MC-
Monb30BaHWA afpecHbIX cuctem Ans obbeanHeHus BOoNbLUIOro KONMMYecTBa NMHENHbIX u3Bellatenen Ans
paboTbl N0 eanHON TakTuke ynpasneHuns. PucyHok 16 unnoctpypyeT npyuMepbl NOAKNIOYEHUS n3BeLLaTenen
K adpecHbIM MogynsM ¢ ucnons3oBaHuem ontopene «[Moxap H3K» n «HencnpasHocTe H3K», a pncyHok 17
— ¢ ucnonb3oBaHueM ontopene «loxap HPK» n «HencnpaBHocTe H3K». MNepBbin BapuaHT KaXKgon CXeMb
npegycmartpuBaeT BKMoYeHne okoHeyHoro yctpornctea YLWK-04 ona KoOHTpoNnsa Hannyuns HanpshkeHus nuta-
HMS Ha n3BeLLaTene, a BTOpow — 6e3 Takoro KOHTPOrsi.
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4 TEXHUWYECKOE OBCITY>XUBAHUE

4.1 Tpw akcnnyaTtaumu m3Bellatenen Heobxoammo pykosoacTeoBatbest PL 009-01-96 «YcTaHoBKM Mno-
XapHow aBTOMaTuKW. [1paBuna TeXHNYECKOro cogepkaHus» u TpeboBaHuaMM HacToswero PykoBoacTea no
aKcnnyaTaumm.

4.2 OnTtunyeckas cuctema npuemo-nepegartynka 3aliuiieHa oT MPOHUKHOBEHUS BHYTPb HAaCEKOMbIX U
MbIfK, NO3TOMY NEPUOANYECKON OYUCTKE AOMKHbI NOABEPraTbCH TOMbKO BHELUHWE MOBEPXHOCTU OMNTUYECKUX
NNH3 NpuemMo-nepegartynka n katadoToB pedriekTopa-oTpaxarensi..

4.3 TlepuoanyHOCTb OYMCTKM OT MbIW JOSMKHA YCTaHaBNMBaTbCA MCXOOSA U3 KOHKPETHbLIX YCITOBUI SKC-
nnyatauun unm npym oopMMpoBaHnn U3BeLLEHNss «HencnpaBHOCTb-CHUWXKEHMEY (KOMMEHCaAUUSA YyBCTBUTESb-
HOCTY NpW 3anblfieHN JOCTUMNA HMKHENO NPEeAErbHOro 3Ha4YeHus).

4.4 OuncTKy ONTUYECKUX MOBEPXHOCTEN HEODXOAMMO MPOU3BOAUTL MSITKOW HE BOPCUCTON TKaHbK, CMO-
YEHHOW B BOAE UNN CnvpTe (ECNU BNaXHOW TKaHbIO 3arpsi3HEHME OMTUYECKNX MOBEPXHOCTEN HE yaanseTcs).

BHumaHue: 3anpelyaeTcs UCMOMb30BaTh ANA NPOTUPKMU FIUH3 U KaTOPOTOB aLeToHOocoAepXKaLnxX
XUOKOCTEN U APYruX pacTBopuUTenen, CoCOGHbIX NOBPeAUTbL NOBEPXHOCTU ONTUYECKUX INIEMEHTOB,
KOTopble BbINOfHEHbI U3 MaTtepuana mapku Plexiglas.

4.5 KoHTporb BKMOYEHHOrO COCTOSHUSA M3BeLLaTenen, Haxogswmxcsa B pexuve «Hopma», nponssoguT-
CA MO HanMuMi UMMYNbCHOM ONTUYECKOW MHAMKAUMW LEHTpanbHOro (KemToro) mHavkatopa Ha nepegHen
naHenu npuemo-nepegartynka ¢ 4actotTon, pasHon npumepHo 3 My (Tpu mMuranuns B cekyHay). Mpu Hanuumm
NOAKMIOYEHHOrO K Npuemo-nepeaaTymky BelIHOCHOrO yctporictea YB-MPO-MNMPM pa6oTta ueHTpanbHoOro (ken-
TOro) nHaunkatopa 6yaet oy6nmpoBaTbCs ONTUYECKUM MHOMKATOPOM BbIHOCHOTO YCTPOWMCTBA.

4.6 KoHTponb ¢hopmmpoBaHus nseelleHunn «Moxap» («BHUMaHue») ¢ npoepkon nopora cpabaTtbiBaHUSA
NPOBOAMTCA NyTEM YAaCTUYHOIO MEPEKPLITUS OTpaXKaloLen NoBepxHOCTU pedpriekTopa. Onsa aToro Ha ped-
rnekTope MMeeTcs LWkKana, rpagyvpoBaHHas B MPOLEHTax nepekpbiBaemon nnowaau. Ecnv npumeHsietcs
0OVH pedriekTop, To HEOOXOAMMO NONb30BAaTLCS BEPXHEN LUKAION, @ €Crin ABa — TO HUXKHEN LLUKAIOWN.

B cBS3K C TeM, YTO ONTUYECKMI JTyd B OAHOMO3MLMOHHbIX U3BELLATENAX NPeoaoneBaeT KOHTPONMpyemoe
paccTosiHue aBaxapl (Tyda - obpaTHO), TO AN co3gaHusi ocrnabneHnst ero MOLLHOCTH, COOTBETCTBYHOLLIETO
BbIOpaHHOMY Mnopory, OTpaxarwwylo nnowanp pednektopa Heobxoaumo nepeKpbiBaTb B CYLLECTBEHHO
SonbMX Nponopumsax, Yem 3Ha4YeHue nopora. B Tabnvue 6 npMBeaeHO COOTBETCTBME TPEOYEMbBIX 3HAYEHWIA
nepekpbiBaeMbIX MIOLWAaAeN oTpaxKatoLwen NOBEPXHOCTN pedrekTopoB yCTaHaBnMBaeMbIM noporam cpaba-
ThIBaHWS.

Tabnuua 6 — CooTBeTCcTBME Nopra cpabaTbiBaHNA 0cNnabreHno MOLLHOCT ONTMYECKOro fy4a.

PekomeHOyeMble NepekpbITUS
Mopor cpabaTtbiBaHus OcnabneHue nyya [nsa npoBepku Ha He- [ns nposBepkun Ha cpa-
cpabaTtbiBaHue DaTbiBaHMeE
20% 36% 30% 40% vnn 45%
30% 49% 40% nnun 45% 55%
40% 64% 55% nnun 60% 70%
50% 75% 70% 80%

Ona vmutaumm pexmnma «HeucnpaBHOCTb-Ny4» credyeT NepekpbiTb BCIO Nowaab oTpaxarollen no-
BEPXHOCTN pednekTopa.

4.7 [ONCTaHUUMOHHBIA KOHTPONb (hopMMpPOBaHWs u3BelleHun «lloxap» («BHumanue») n «Heucnpas-
HOCTb-Ny4» MPOBOAUTCS C NMOMOLLbI KHOMOK «[IMoxap» n «HencnpaBHOCTbY», UMEIOLMNXCSH B BEIHOCHOM YCT-
pouctee YB-MNPO-MNPM n pacnonoXeHHbIX Nog CbeMHOMN KPbILKOW YCTPOMUCTBA.

4.8 B tabnuue 7 npuBeageHa paclumndpoBKka COOTBETCTBMS ONTUYECKOW MHOMKALMN Pa3fIMYHbIM COCTOS-
HUSIM NpYeMo-nepeaaTynka B LUTAaTHOM pexmme paboTbl u3BeLlaTens.

Tabnuua 7 — CocTosiHMEe ONTUYECKON MHAMKALMM NPUEMO-NepeaaTymka B LUTaTHOM pexume paboTbl.

HanmeHoBaHue .
pexuma OnucaHue oTobpaxaemoro pexuma paboTbl CocTosiHMe oNnTU4eCcKon MHANKaLMmn

MpuHMMaeMBbIii curHan CooTBETCTBYET peXUMy -

«Hopma» OfauH xenTbin
«Hopma»
3admKenpoBaHoO CHUXEHUEe NPUHUMAEMOrO CUr-

Tpw KpacHbIX C PEAKUM BKITOYEHWEM OHOTO
«Moxap» Harna fo nopora cpabaTbiBaHUs, TakTuka — dop-

xenrtoro
MupoBaHusa curHana «loxap»

3admKenpoBaHO CHUXEHUE NPUHUMAEMOrO CUr-
«BHuMaHve» Hana fo nopora cpabaTbiBaHUs, TakTUka — op-
MWpOBaHus curHana «BHumaHue»
MpuHMMaeMsIn curHan CHU3WNCs 4o nopora cpa-
«Habop noxapa» 6aTbiBaHMsA, HO usBelLleHne «lMoxap» nnu «BHu- OpuH KpacHbIn
MaHuey elle He 3adMKCUPOBaHO

[MpucyTCTBYIOT YCNOBUS AN PETUCTPALIMN KAKOTO
«Habop HeucnpaBHOCTM» nnbo nsBeLleHns «HencnpaBHOCTbY, HO OHO ele | OauH 3eneHbIn
He 3apMKCnpoBaHoO

XpaHswmecss B EEPROM ocHoBHbIe 1 ay6nu-
pytoLiMe JaHHble He coBnagawT

OBa KpacHbIX C peaKNM BKIMKOYEeHneM ogHoro
Xentoro

«HewucnpaBHOCTb-NaMATbL» [iBa 3eneHbIx
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MpoaomkeHne Tabnuubl 7

HaumeHoBaHue
pexuma

OnucaHue oToGpaxaeMoro pexuma paboThbl

CocTosiHMe ONTU4eCcKoON UHAMUKaL UK

« HeMCI‘IpaBHOCTb-,EIOI'IyCKa»

B3anuncaHHble B EEPROM nHCTannmpoBaHHble 3Ha-
YeHUs1 He COOTBETCTBYHOT pa3peLLeHHOMY aAvana-
30HY

Tpw 3eneHbIx

«HewncnpaBHOCTb-1yu»

3admKCMPOBaHO CHMXKEHWE MPUHUMAEMOrO CUTHa-
na 6onee 4yem Ha 90%

Tpy 3eNEHBIX U TPU XKENTHIX CUHXPOHHO

«HewucnpaBHoCTb-cGOM»

3adrKCMpPOBaHO Hannyme NOCTOSIHHO-
AeiCTBYIOLLEro NMOMeXoBOro CUrHana, MeLuaioLLero
HopManbHomy npuemy MK-umnynbcos

OpfwvH 3eneHsbli 1 TPU XeNTbIX CUHXPOHHO

«HeuncnpaBHOCTb-CHKEHNE»

3adJVIKCVIpOBaHO CHWXEeHNne KOMMNeHCMpOoBaHHOIo
3Ha4YeHnA 0o HWXXHero npegena

[1Ba 3eneHbIX U OAWH XeNTbl CUHXPOHHO

«HeuncnpaBHoCTb-
npeBblLLEHNe»

SaCbVIKCI/IpOBaHO noBbILLEeHe KOMMNEeHCUPOBaHHOIO
3Ha4YeHna 00 BepxHero npegena

Tpw 3eneHbIX U OAWH XeNTbI CUHXPOHHO

«HopMma-HencnpaBHOCTb-My4Y»

Cnoxunuce ycnosus ansi camocbpoca nsseLleHns
«HeuncnpaBHOCTb-ny4»

Tpw 3eneHbIX M TPU KENTbIX MONePEMEHHO C
OJHUM XXeNnTbIM

«Hopma-HeucnpaBHOCTb-COON»

Cnoxunuck ycnoeusi Ans camocbpoca nsseLleHust
«HewncnpaBHoOCTb-cH0M»

OpwvH 3eneHsbli 1 TPU XenTbiX nonepeMeHHo
C OOHUM XenNTbIM

«Hopma-HeucnpaBHOCTb-
CHWXeHne»

Cnoxunucb ycnosua ansa caM006poca n3seleHna
«HeuncnpaBHOCTb-CHMXEHNEY

[1Ba 3eneHbIX 1 OAWH XenTbln NonepeMeHHO
C OOHUM XenNTbiM

«Hopma-HencnpaBHOCTb-
npeBblLLEHNEe»

Cnoxunuce ycnosua ansa caM006poca n3peleHua
«HewucnpaBHOCTb-NPEBbILLEHNE Y

TpVI 3eneHbIX Y OOUH XENTbI nonepemMeHHo
C O4HUM XeNnTbiM

Camocbpoc «HeuncnpaBHOCTb-
ny4»

Bbino 3adgmkenpoBaHo, HO caMocbpoCKoCh n3Be-
uieHne «HeucnpaBHOCTb-My4»

Tpw 3eneHbIX U TP XenTbIX, peako Ha oHe
0/[IHOrO XenToro

Camoc6poc «HeuncnpaBHOCTb-
cbony

Bbino 3adukcrpoBaHo, HO camocbpocunock n3Be-
LweHne «HeucnpaBHOCTb-COON»

OfMH 3eneHblil U TPU XeNTbIX peako Ha
dOHEe O[HOr0 XeNnToro

Camoc6poc «HeuncnpaBHOCTb-
CHVKEHME»

Bbino 3agukcMpoBaHo, HO caMocGpPOCUOCh U3Be-
LeHne «HeuncnpaBHOCTb-CHIKEHME»

[1Ba 3eneHbIX 1 OAWH XenTblN PefKo Ha
dOHEe O[HOr0 XenToro

Camoc6bpoc «HeuncnpaBHOCTb-
NpeBblLLEHNEN

Bbino 3admkcmpoBaHo, HO camocbpocunock nsse-
LeHne «HencnpaBHOCTb-NPEBbILLEHNEY

Tpu 3eneHbIX 1 OANH XEeNThif PeaKo Ha
doHe ofHoro xenrtoro

TakTuka paboTbl M3MeHeHa

[NonoxeHus OBMXKOB nepekn4yartensa TakTukm
paﬁOTbI ObINO M3MEHEHO Nocre Bbixoaa 13 pexuma
HOCTUPOBKA

OpuH 3eneHbivi peako Ha hoHe 0OHOro Xer-
TOro

4.9 Tpu TexHU4YeckoM 0BCMyXMBaHMM HEOBXOOAMMO yUMTbIBaTh, YTO PaKT mnkcaLmmn nsselleHnn «Heuc-
NpaBHOCTb-NMPeBbILLEHNE» N «HeuncnpaBHOCTb-CHWKEHNE» 3anucbiBaeTcsa B EEPROM un ero cbpoc MoXxHO
NPOM3BECTUN TONBbKO JOBMBLUMCL CHavana camocbpoca 1 TOMbKO MOCHE 3TOro OH MOXET OblTb OKOHYATENBHO
COpOLLEH BbIKMIOYEHNEM NUTaHUS.

Mpun BXxoAde B peXuUM HOCTUPOBKM BCE M3BELLEHMS (B TOM Ymcne u «HencnpaBHOCTb-NpeBbIWeHne» n «He-
WCNPaBHOCTb-CHIKEHWE» ) aBTOMAaTUYECKM NOMHOCTLIO copackiBatoTes. [osToMy nocne nposBegeHns perna-
MEHTHbIX paboT MO OYMCTKE ONTMUYECKUX NOBEPXHOCTEN OT NbINN U 3arpsi3HEHNN pEKOMEHAYETCH NPOM3BECTH
NepevHCTanNALMI0 NyTeEM BKITOYEHUS — BbLIKIIOYEHUS] peXnMa HCTUPOBKM Ge3 M3MEHEHUSI MONTOXEHUSA
npuemo-nepenaTymka. Takylo e onepauuio cnegyeT NnpoBecTy U B cnyyae ukcaumm nsselleHus «Heuc-
NPaBHOCTb-NMPEBbILLEHNE.

5 XPAHEHUE

5.1 XpaHeHve u3BellaTenen B ynakoBKe U3roTOBUTENS OOJPKHO MPOU3BOAUTLCS B 3aKPbIThIX BEHTUIU-
pyembIX Cknagax B cooTBeTcTBUM ¢ ycrosusamm 2 no FOCT 15150.

5.2 CknagunpoBaHue M3BeLLaTernen B ynakoBke M3roTOBUTENS AOIMKHO ObiTh B BUAE wTabenen BbICOTON
He 6onee 25 ynakoBoOK.

5.3 XpaHeHne pacnakoBaHHbIX M3BeLLATENen AOMKHO NMPOM3BOAUTBCA B 3aKPbITbIX YNCTbIX KOpOOKax C
Lenblo 3almTbl BHELLHMX NOBEPXHOCTEN NTMH3 1 KaTadhoTOB OT 3arpsi3HeHusI.

6 TPAHCINOPTUPOBAHUE

6.1 TpaHcrnopTupoBaHWe M3BeLLaTenen B ynakoBke NpeanpusiTUs-U3roToBUTENS MOXET ObiTb Npoun3se-
[EeHO BCEMW BUAAMMW 3aKPbITOr0 U OTKPLITOrO TpaHCMopTa Npy CoOnMoaeHNM cneayowmnx YCroBun |

- NepeBOo3Ka u3geLlaTenen Bo34yLHbIM TPAHCNOPTOM A0MKHA NPOM3BOAMTLCSA B rePMETUYHBLIX OTCEKaX;

- MepeBO3Ka u3BeLLaTenen no XenesHowm 4opore A0MKHA MPON3BOANTLCS B 3aKPbITbIX YACTbIX BAroHax;

- NPV NepeBO3Ke OTKPbITbIM TPAHCMOPTOM KOPOOKM C u3BellaTensMm SOIKHbI ObiTb HAKpbITbl BOAOHE-
NpoHULaeMbiM MaTeprarnom;

- MpW NepeBO3Ke BOAHbIM TPAHCMOPTOM KOPOOKM C M3BeLaTensiMm JOIMKHbI ObiTb pa3meLLeHbl B TPIOME.

6.2 3HayeHus KNMMMaTUYECKNX N MEXaHNYECKUX BO3OENCTBUIN NMPU TPaHCNOPTMPOBAHUM OOIDKHbI ObITh:

- Temnepartypa ot muHyc 50 go nntoc 50°C;

- OTHOCUTENbHast BNaxHocTb He 6onee 98% npu Temnepartype nntoc 35°C;

- BO3gencTeme cuHycompanbHon Bubpauun vactoton (10-150) 'y, yckopernvem 0,5 g, gencreyrowen B
HarnpaBreHun, 0603Ha4eHHOM Ha Tape MaHUNyNsSUMOHHOM 3HaKkoM «Bepx, He KaHToBaTbY.
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6.3 PaccTaHoBKka U kpenneHve B TPAHCMOPTHbIX CpeacTBax kopobok ¢ u3BelLaTensMmn OOMKHbI obecne-
yvBaTb MX YCTOWYMBOE MOJIOKEHUE, UCKMHOYaTb BO3MOXHOCTb CMELLIeHMsl U yaapbl Apyr O Apyra, a Takke o
CTEHKM TPaHCMOPTHBIX CPEACTB.

6.4 YxasaHua npedynpeauTeribHOM MapKUPOBKM OOSKHbI BbIMOMHATLCS HA BCeX dTamnax no nyTu OT rpy-
300TNpaBuTeNs Ao rpysononyyaTers.

7 PECYPCbI, CPOKU CNY>XBbl U XPAHEHUA, TAPAHTUN U3TOTOBUTENA

7.1 Pecypcbl, CPOKU CNYXObl U XpaHeHUs

7.1.1 HapaboTka nsselatenen Ha otka3 coctaensieT 60 000 4 B TeueHue cpoka cnyxbbl 10 neT.

7.1.2 YxasaHHasi HapaboTka 1 Cpokn crnyXbbl 4eNCcTBUTENBHbLI NpK cobnogeHnn notpebutenem Tpebo-
BaHWI OEWCTBYIOLLEN SKCnyaTauMoHHON JOKYMEHTauuu.

7.2 TapaHTUU U3roToBUTENA

7.2.1 TapaHTUAHBLIN CPOK IKCNNyaTauum ycTaHOBMEH B TeyeHne 36 MecdaueB CO OHA NPUEMKM OTOenoM
TEXHUYECKOro KOHTPONS.

7.2.2 be3Bo3Me3HbIN PEMOHT UK 3aMeHa U3BeLlaTenen B TeYEHNE rapaHTUMHOIO CpoKa SKCnnyaTaumm
NpoM3BOAMTCA NpeanpuaTMeM-U3roToBuTenemMm npu ycrnosun cobnogeHns notpedbutenem npasun 3Kcnnya-
Taumu, TPaHCNopTMPOBaHUS U XpaHeHus. B cnyyae ycTpaHeHust HEUCnpaBHOCTEN B uU3BeLlaTene no pekna-
Mauuu rapaHTUAHBIA CPOK 3KCMnyaTauun NpOANeBaeTCsl Ha BPEMsi, B TEYEHME KOTOPOro m3BellaTenb He
ncnonb3oBarncs ns-3a obHapyXeHHbIX HEUCNpPaBHOCTEN.

7.2.3 B cnyyae oTkasa B paboTe vM3BeLLaTENs UM HEUCNPABHOCTM €ro B Nepuog eNCTBUS rapaHTUHbIX
00653aTenbCTB, a Takke ObHapyXeHUs HEKOMIMIEKTHOCTU NpU ero NepBUYHON NpuemMke, notpebutens aon-
)KEH HanpaBuWTb B aApec NpeanpusaTUA-U3roToBUTeNS :

249030, Poccuickasa Pegepaums

r. O6HMHCcK Kanyxckown o6n., yn. Jlvo6oro, 9,

000 «MBC-CurHancneuaBsTomMaTuka»

T./cpakc: (48439) 4-17-17, 4-26-26, 4-27-27
3asBKy Ha PEMOHT (3aMeHy) n3BellaTtens ¢ ykasaHueM agpeca 1 coobwuTb CBOW HOMep TenedoHa Ui Ha-
npaBuTb OTKa3aBLUUIA n3BeLlaTernsb.

8 CBEOEHUA OB YTUNU3ALUU

8.1 VsBelwlatenn He npeacTaBnAT ONACHOCTb AN XXU3HUW, 340POBbs NM0AEN U OKpyXatoLlen cpeabl no-
Crne OKOHYaHWA cpoka CryXObl, yTUnusaums ero npoussoguTcs 6e3 NpuHATMSA cneumanbHbiX Mep 3aluThl
OKpYyXatoLlen cpefbl.
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9 CBUAOETENLCTBO Ob YNAKOBbIBAHUA

CBUAOETENbCTBO OB YNAKOBbIBAHUM

M3eewatens UM212-52M «ANAJN-52M» 3aB. Ne

ynakoBaH OOO «MBC-CwurHancneuasTomMaTtuka» corfnacHo TpeboBaHusaM, NpegyCMOTPEHHbIM B AEACTBYHO-
e TEXHUYECKON JOKYMEeHTaunNn.

Hau. OTK CeméHosa K. FO.

(BOMKHOCTb) (n1M4Has noanuchk) (pacwmdpoBka noanucu)

(rog, mecsu, yncno)

10 CBMOETENbCTBO O NPUEMKE

CBUAOETENBbCTBO O NPUEMKE

MasewaTtens UM212-52M «NAJN-52M» 3aB. Ne

C [aTou Bbinycka W3roTOBMEH M MPUHST B COOTBETCTBUM C 06si3aTenbHbIMK TpeboBaHusI-
MW FrOCyAapCTBEHHbIX CTaH4APTOB, AEWCTBYIOLLEN TEeXHUYECKOW LOKYMEHTauueh M NpusHaH rogHbIMU 4ns
aKcnnyaTauun.

Hay. OTK
(momkHOCTBL)
CewméHosa K. 1O.
M.I. (nM4Has noanuchk) (pacwmdpoBka nognucu)

(roa, mecsu, ymcno)
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