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HacTosilwee pyKOBOACTBO MO 3KChfyaTauuu npenctaBnseT cobon SOKYMEHT, copepXaliui
CBedeHNss O KOHCTPYKUWMW, MpuvHUMNE [OEencTBUA U XapaKTepuUCcTUKax wusBellatend noxapHoro
Tennosoro nuHernHoro UM 132-1-P «EnaHb» (ganee no TekcTy — m3BellaTtens), Heobxoammble Ang
NpaBUNbHOW 3KCNiyaTtaunm, TPaHCNOPTUPOBAHUS, XpPaHEHNA N OBCNy>XMBaHUS, a Takke CBedeHus,
yOoCTOBEPSAIOLNE rapaHTUN N3roToBUTENS.

MsBewartenb cootBeTcTByeT TpeboBaHuam d3 Poccum ot 22.07.2008r. Ne 123-3, TOCT P
53325, TOCT P 52350.0, TOCT P 52350.28, TOCT P EH 13463-1, TY4371-015-11861194-2011.

MaTeHT Ha n3obpeTteHne nseewatens Ne 2467397.

1. OMUCAHUE U PABOTA U3BELLATENA
1.1. HasHaueHue. YcTpOoMCTBO M paboTa usBeluatens.
1.1.1. WsBewiatenb noxapHbln TennnoBon nuHenHoln UM 132-1-P «EnaHb» (ganee WUIM), npegHasHa-
4yeH Ansi oGHapy)XeHWs1 3aropaHuin, CONPOBOXAAOLLMXCA NOBbILLEHMEM TeMnepaTypbl B HeOTannmea-
eMbIX U1 oTanIMBaeMblX 3aKPbITbIX MOMELLEHUAX PasfnyHbIX 34aHMN U COOPYXEHUIN, a Takke Ha
kopabnsx, cyaax, obbeKktax NOABMKHOrO COCTaBa Xene3HOLOPOXHOro TpaHcnopTa v ApYrnx npo-
MbILLNEHHbIX obbekTax (anektpoobopynosaHme noarpynn A, 1B, 1IC TemnepatypHoro knacca
T6 no TOCT P 52350.14-2006) n nepegayn curHana «lloxap» NpueMHO-KOHTPONbHOMY Nprbopy.
1.1.2. ObnacTtb NpMMeHeHUs n3BeLaTensa — NOMeLLEeHUs NMMHENHO-NPOTAXEHHbIE, NMBO NomeLleHns
GonblWMMK NnoLwaasMm NoTonkos. Hanpumep: TOHHeNW, kabenbHble KONMeKTopbl, NPON3BOACTBEH-
Hble Liexa, CKIafckme KOMMMEKChbl, TOProBble LEHTPbI..

M3Belwatens npMeHnM ANs B3pbIBOONACHbIX 30H NOMELLEHWUIA N HAaPYXXHbIX YCTAHOBOK cornac-
Ho TOCT P 52350.10-2005, MNY3 nsgaHue 6 rm.7.3 n gpyrum HOpMaTUBHbBIM JOKYMEHTaM, pernameH-
TUPYHOLLUM NPUMEHEHME 3NeKTPOo6opyA0BaHUSA BO B3PbIBOOMACHbLIX 30HAX.
1.1.3. Wa3Belatenb COCTOUT M3 YyBCTBUTENBHOrO anemeHTa (43) n 6roka obpaboTkm (BO). B kave-
ctBe Y3 um3BewaTensa Mcnonb3yeTcs ONTOBOSIOKOHHbIM Kabenb, NpoknaablBaeMbli B KOHTpoOnupye-
MOW 30He.
1.1.4. UM 132-1-P «EnaHb» coBmecTum ¢ GonbwmHcTBoM Kl 1 nonHocTblo cooTBETCTBYET Tpebo-
BaHuam FOCT P 53325.
1.1.5. TlpuMeHeHne HEe3NEKTPUYECKMUX CPEACTB U3MEPEHUS, UCMOSNb30BaHME ONTOBOSIOKOHHOMO Ka-
0enda no3sonseT NPUMEHSTbL M3BELLaTENb Ha NPeanpuaTUaX HedpTerasoBoro KOMMsekca, Ha Xxmmmde-
CKMX NPOM3BOACTBax (B TOM YMChe C arpeCCUBHbIMU BO3AYLUHbIMU Cpeaamun), Ha NpeanpuaTusax me-
Tannyprum n aHepreTuku. Nasellarens pellaeTt BONPOCkl 06HapY>XeHMs noxapa B TOHHENAX, KoSnek-
TOopax, kabenbHbIX KaHanax, B CKIagcKnx KOMMNeKcax n TOProBbIX LLEHTPax.

M3Belwiatenb MOXeT 3KCMnyaTupoBaTbCs B YCIOBUSIX BO3OEWCTBMS CONEBOro TymaHa, Bnarw.
Mblfn, arpeccuBHbIX cpea, Bubpauun.

JInHENHbIN YyBCTBUTENbHbBIA 3NEMEHT MOXHO MPOSIOXUTL B HEMOCPEACTBEHHOM KOHTAKTE C 3a-
WM aemMbiM o6opygoBaHMEM, B NIOObLIX TPYAHOOOCTYMNHbIX MeCTax.

OcobeHHOCTb n3BelaTens B TOM, YTO Aaxe Npy NOBPEXAEHUN YyBCTBUTENbHOMO 3rieMeHTa B
YCroOBMAX B3PbIBOOMACHOW aTtmMocdephbl, u3BeLLatens 6e3onaceH n He NpuBEAET K B3PLIBY.
1.1.6. o npuHuuny genctems UM OoTHOCUTCA K TENNOBbLIM M3BeLlaTensM C UCMNoNb3oBaHMEM MaTe-
pvanoB, N3MEHSIOLLNX ONTUYECKY0 NMPOBOAUMOCTb B 3aBUCUMOCTU OT TemnepaTypbl. [ng onpeagene-
HUA MeCcTa U3MEHEHUs TemnepaTypbl B ONTOBOSIOKOHHOM Kaberne npumeHseTcs nonynpoBOAHUKOBLIN
nasep U mMeToq OCHoBbIBaeTcs Ha addpekte PamaHa. [pn nsmeHeHun temnepaTypbl, U3MEHSeTCH
CTpyKTypa ontoBosnokHa. Korga ceBeT oT nasepa nonagaeT B 06nactb M3MeHeHus TeMmnepaTypsbl, TO
OH B3aMMOJEeNCTBYeT C U3MEHEHHOW CTPYKTYPOW OMTOBOJIOKHA Y MOMUMO NPAMOro paccesHus CBeTa,
nosiBNSAETCA OTPaKEHHbIN cBeT. BO namepseT CKOpoCTb pacnpoOCTPaHEHUA U MOLLHOCTb Kak NpsiMoro,
TaKk U OTPaXEHHOro cBeTa W onpegenseTr MecTo M3MeHeHuss TemnepaTypbl. [lpy gnvHe BOSMHbI
1550HM r“cnonb3yeTcs UMMYMNbCHBIA PEXUM reHepaLmm ¢ orpaHn4yeHmMemM MolHocTu nasepa 10 mBT.

M3BewaTtenb, Nony4yvMB AaHHble MO TemnepaTtype ONTUYECKOro BOSIOKHA OT YyBCTBUTESNBHOrO
anemMeHTa, NPOBOANT AOPACYET AaHHbIX AN NoNy4YeHus TemnepaTtypbl Ha o6onoyke kabens.
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1.1.7. MNpeumywectBa NpUMEHEHUS ONTOBOSIOKOHHOrO Kabens B KayecTBe YyBCTBUTENbHOrO ane-
MeHTa:
e  KOHTpOMb GonbLuMX nNnoLwagen, 6onblas NPOTHKEHHOCTb 30HbI OOHaPYXXEHUS;
e TO4YHOE onpegeneHve Mecta noxapa;
e YD ycTOM4YMB K pasfmyHbiM BHELLUHUM BO3AEWCTBUAM (TENNo, Xonon, BNaxXHOCTb, KOPPO3un, Me-
XaHN4YEeCKMM BO3OENCTBUAM, arpecCcuBHbIM cpefam);
e YD He noaBep)KeH 3NeKTPOMarHUTHbBIM NOMeXxam;
e Manas MOLLHOCTb Nla3epHOro nsny4eHus, 4To genaet ero 6e3onacHbIM Aaxe Npyu MeXaHN4eCckoMm
noepexaeHun kabens Bo B3pbIBOOMACHbIX 30HAX;
e npocTas un BbicTpasn ycTaHOBKa ONTOBOSTIOKOHHOrO kabens;
e npocToe obcnyxmBaHune Y3;
e BOCCTaHaBnMBaeMocCTb Y3 nocne noxapa.
1.1.8. HecmOTpsa Ha CMOXHOCTb HAYMHKM M3BeLlaTens, noTpebutens MOXeT Nerko NporpaMmMmmnpo-
BaTb U, yctaHaBnmBaTb Ntobor TemnepatypHbin knacc oT A1 go G n ot A1IR go G1R.
1.1.9. B 3aBucumocTtun oT Tuna Y3 n yctaHoBok 6rioka obpaboTtkun UM obecneunBaeT BbINOMHEHNE
OYHKUMI MakcuMarnbsHoro, auddepeHumansHOro nnm MmakcmmansHo-anddepeHumnansHoro TennoBo-
ro NnoXapHoro usseLlarens. B cootBeTcTBUM € BbIGOPOM yCTaHaBNMBaETCA Knacc ussellatens.
1.1.10. BbibpaHHbIn knacc UMM no temnepaTtype M MHEPUMOHHOCTM cpabaTbiBaHMA COOTBETCTBYET
TpeboBaHusMm nogpasgena 4.5 «Maeewwarenu noxapHole TennoBble TodeyHble» TOCT P 53325.
1.1.11. Tlo KoHdurypaumm 30HbI n3BellaTtenb ABNAETCS NIMHENHbIM.
1.1.12. WsBeweHne «lMoxap» opmmpyeTcst npu SOCTMKEHUN MOPOroBOV TemnepaTypbl, NMM60 no-
pora npupatieHus TemnepaTypbl (B 3aBUCMMOCTM OT BbIGpaHHOro TeMnepaTypHOro Knacca).
1.1.13. WsBeweHus «loxap» un «HencnpaBHoCTb» OTOOpaxalTcs HA BCTPOEHHOM 2-X CTPOYHOM
ancnnee, MHAMLUMPYIOTCS CBETOANOA0M, KOMMYTUPYIOTCA COOTBETCTBYIOLLME BbIXOOHbIE pere.
1.1.14. Tlpwn nogknoyeHun BHeLHero yctponcTtea K nopty USB unu RS232 usselwlatensa maBelle-
Hus «lMoxap» n «HencnpaBHoCTb» TpaHcnupytoTca 6n1okoM 06paboTkM Yepes STOT NopT.
1.1.15. W3sBewaresnb paccunmTaH Ha HEMPEPLIBHYIO KPYrnocyTouHyto paboty. BO un3Belwarensa npu-
MEHSIETCA B 3aKPbITbIX OTaN/IMBaeMbIX MOMELLEHNSIX COBMECTHO C NPUEMHO-KOHTPOSbHBIMU NoXap-
HbIMW 1 OXPaHHO-NOXapHbIMK Npubopamu.
1.1.16. BO usBelwlaTensa pacnonaraeTcsi BHe B3pPbIBOOMACHbIX 30H N obecrne4vmBaeT B3pblBO3aLLU-
LWEHHOCTb NOAKMIOYEHHOro onTudeckoro kabenss ¢ mapkuposkon B cootBetctBum ¢ [OCT P
52350.28-2007 [Ex op is T6 Ga] IIC wnu [Ex op is Ma] I.
B3pbiBo6e30NMacHOCTL NOAKMIOYEHHOrO onTuyeckoro kabens UM obecneunsaeTcs:

e OrpaHU4YeHNEM MOLLHOCTM NasepHoro nsnydeHunsa Ha yposHe 10 mBr;
® MMYNbCHLIM PEXMMOM Na3epa;
o obecneyeHnemM TPOMHOM SNEKTPUYECKON 3aLLMThI, OrPaHNYMBAOLLEN MOLLIHOCTb na3epa npu nepe-
rpeBe Unn KOPOTKOM 3aMblKaHUW U3rnyyaTens.
1.1.17. B cocTaB 4yBCTBUTENbLHOIO 3NieMeHTa M3BeLLaTens BXOAST COOCTBEHHO ONTOBOSTIOKOHHbIN
kabenb M TepMMHATOP, KOTOPbIE MOTYT pacnosiaraTbCa BO B3PbIBOOMACHbIX 30HaX. [na CTbIKOBKU C
BO ncnonb3yeTcsa oNTUYECKUIA KOHHEKTOP.
1.1.18. YO usBelwatensa wunmeeT MapKMpoOBKy B3pbiBo3awmTel no NOCT P EH 13463.1-2009

Ex op is IIC T6 Gavnm Ex op is | Ma.

dakTnyeckaa MakcMmaribHaa Temnepatypa noBepxHocTM Y3 3aBucuT He OT obopyaoBaHWS
HenocpeaCTBEHHO, a rMaBHbIM 06pa3oM OT ycnoBui akcnnyatauun. BapbisobesonacHocTb Y3 n3Be-
LaTensa QOCTUrHyTa 3a CYET:
® PUMEHEHUN HEIANEKTPUYECKUX CPEACTB U3MEPEHUS;
e OrpaHu4eHus TemnepaTtypbl HarpeBa HapyXHbIX YacTen Y3 nssellarens gaxe B criyvyae n3noma u
obpbiBa onTU4eCKoro kabens;
® MNPUMEHEHMNEM BHELLHEN 060MOYKN N3 HEFOPIOYEro NoNMBUHUNXNopuaa (proponnacra);
e OTCYTCTBMEM 3aMKHYTOW 3NIEKTPUYECKON Lenn AN NPOTEKAHNSA 3NEKTPUYECKOro TOKa NO BHYTPEH-
Hen 3alNTHON MeTannMM4Yeckon onnéeTke.
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1.2. XapaKTepuCTUKU

Tabnuua 1.1 — TexHnyeckune xapakrepuctunkm UM 132-1-P «EnaHb»

HanmeHoBaHue napameTpa

3HauyeHue

MpumeyaHue

ObGecneynBaemMble TeMnepaTypHbIe Kracchbl

Al1,A2,A3,B,
Al1R,A2R,A3R,BR,R

Y3 ¢ kabenem
OKC«n»-M1-01-
1MI2-0,7

Al1,A2,A3,B,CD,E,F,G,
Al1R,A2R,A3R,BR,CR,

U3 c kabenem
OKC«p»-M1-

DR,ER,FR,GR,R 01-1MI2-0,7
[rvHa 30HbI KOHTPONSA, M 4,0
AnvHa nuHenHoro Y3 (oNTOBONOKOHHOIO Kabens), M
MakcumarsbHas 8000
MUHUManbHas 16
Konn4ectBo 30H KOHTpOIs
MakcumarbHoe 2000 = anuHa Ya /
MUHUMaIbHOE 4 OnHa 30HbI
MoLHOCTb NasepHoro nany4yeHus He onee, MBT 10
HanpspkeHue nutanmsa BO, B 10-28
lMoTpebnsaembin TOK He Gonee, A 1,5
ConpoTnBneHne 3aMKHYTbIX KOHTAKTOB perne He 6o- 30
nee, Om
CTteneHb 3almThbl 0601104KkM 6rioka 06paboTkK IP42

Mapkupoeka 83pbigo3alliumal

Enok obpabomku

[Ex op is T6 Ga] IIC
unu [Ex op is Ma] |

YyecmeumerbHbil ariemeHm

Ex opis lIC T6 Ga unu

U3 c¢ kabenem

Exopis| Ma OKJI-H-01-4-16-

10/125-
0,36/0,22-
3,5/18-0,25

MabapuTtbl 6noka obpabotku Ul He Bonee, Mm wmnpurHa 260

(6e3 yuéTa kpenneHui) BbicoTa 380

cMm. [MpunoxeHne A. rnybuHa 130

Bec BO UI He bonee, kr 4.0

1.3. TemnepaTypa cpabaTbiBaHUs M3BeLLATENs HaxoouTca B npedenax, onpeaensembix yCTaHOB-
JIEHHbIM KIlaccoMm, B cooTBeTcTBUK ¢ Tabnuuen 4.1 TOCT P 53325.

Tabnuua 1.2 — TemnepaTtypa cpabaTtbiBaHWs U3BeLLaTensa Ans pasnnyHbIX KNaccos

TeMnepaTypHbiM | Temnepartypa cpeabl, °C Temnepartypa cpabartbiBaHus, °C
Knacc YCIOBHO HOp- MaKcUManbHoO MWHUManbHas MaKcumanbHas
ManbHas HOpManbHas

Al 25 50 54 65

A2 25 50 54 70

A3 35 60 64 76

B 40 65 69 85

C 55 80 84 100

D 70 95 99 115

E 85 110 114 130

F 100 125 129 145

G 115 140 144 160
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1.4. Bpemsi cpabaTtbiBaHus wu3Bellatensd npu Bblbope MakcMManbHbIX TemnepaTypHbIX KiaccoB
HaxoauUTCs B Npeaenax, onpeaensemblX KIaccom, B cooTBeTcTBMM ¢ Tabnuuen 4.2 FTOCT P 53325.

Tabnuua 1.3 — Bpems cpabartbiBaHusa UMT gnst pasnnyHbiX KNaccos

CKOpOCTb NOBbILWEHUs Bpewms cpabatbiBaHus, CeK.
TemnepaTtypbl, °C/MuH MWHUMarbHOEe | MaKcuMarnbHoe

MakcumanbeHbIn TeMmnepaTypHbIn kKrnacc A1

1 1740 2420

3 580 820

5 348 500

10 174 260

20 87 140

30 58 100

MakcumaneHble TemnepaTypHble knaccosl A2,A3,B,C,D,E,F,G

1 1740 2760

3 580 960

5 348 600

10 174 329

20 87 192

30 58 144

1.5.Bpemsi cpabatbiBaHus u3BellaTens npu Bblbope AuddepeHumanbHbiX UM MakcumarbHO-
AnddepeHuUmanbHbIX TeMnepaTypHbIX KNacCcoB HaxoAuTCcs B Npeaenax, onpeaensieMblix Knaccom, B

cooTBeTcTBUKM ¢ Tabnuuen 4.3 TOCT P 53325.

Tabnuua 1.4 — Bpems cpabartbiBaHus UIMT no ckopocTy NOBbLILLEHWSI TEMMEPaTYpbI

CKOpoOCTb NOBbLILWEHUA

Bpems cpabaTbiBaHUA, CeK.

Temnepartypbl, °C/MUH MUHUManbHoe MaKCUManbHoe
5 120 500
10 60 242
20 30 130
30 20 100

Ul 132-1-P «EnaHb»
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2. KOMMNEKTHOCTb

2.1. Komnnekt noctasku AMTJT UM 132-1-P «EnaHb»

Tabnuua 2.1 — KoMnnekTHOCTb NOCTaBku n3seLlatens

O6o3Ha4eHue HanmeHoBaHue n ycnoBHoe ob6o3HavyeHne | Kon-| [Mpumeua-
BO, LUT] Hue
MM 132-1-P BO «EnaHb» M3BewaTtenb noXapHbI TEMSIOBOW NIMHENHBI
TY4371-014-11861194-2009| LM 132-1-P «EnaHby. 1
Bnok o6paboTkm UM 132-1-P BO «EnaHb».
lMaT4y-kopA4 ONTOBONOKOHHBLIN 1,5 M 1 B KOMIMMEKTe
Kopnyc TepmuHaTopa 1 |cbO
JnokcuaHasa cMorna ¢ oTBepanTenem ang 3a- 1
NVBKMN TEpMUHaTOpa
Hakonutene USB Flash. Cogepxumoe: 1
OCA 211121.001 P3 UsBelwaTenb NoXxKapHbIn
TennoBoun nNuHenHoln UM 132-1-P «EnaHb.
PykoBoACTBO MO 3KcnyaTaumm
Manka Elan ¢ nporpammon Elan n ncxogHeimm
TekcTamu nporpammel Elan.
Manka OpanBep FT232RL c gpaneepamu
USB cBsa3u MK n 6O «EnaHb»
Manka pispy_light ¢ nporpammon-
pednektomeTpom spy pi light
UM 132-1-P BPP «EnaHb» | Briok penenHoro pacwuputens (BPP) 1 no gon.
TY4371-014-11861194-2009| LM 132-1-P EPP «EnaHb» 3aKkasy
Bunka tvna DB9M Ha kabenb, ¢ Kopnycom 2 B KOMMMekKTe
c BPP
OnTOBONOKOHHbIN Kabernb cM. Tabnuuy 3.6 M Twn n gnuHa
TY16.K188-010-2011 OK onpepge-
nsaetcs npu
3akase

2.2. OcHoBHOM BUA YNakoBKM Npu noctaBke 6noka obpaboTkn nasewatenst — B KAPTOHHOW KOpobke
no ogHoMy 610Ky 06paboTkn nsseLlatens B KOMMekTe.
2.3. OcHoBHoM BMA 6noka penemnHoro paclumpuTens — B KapTOHHOW kopobke no ogHomy 6rioky BPP

B KOMMJEeKTe.

2.4. ONTOBOOKOHHbIV Kabernb NoCTaBNAeTCA OTAENbHO. TUMN 1 ANVHA ONpeaenseTcs 3aka3vymKkoM.

Ul 132-1-P «EnaHb»
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3. MCNOJIb3OBAHUE MO HA3SHAYEHUIO.
3.1. JkcnnyaTauuoHHbIe OrpaHU4YeHus

Tabnuua 3.1 — SkcnnyaTaunoHHbIe OrpaHUYeHNs n3BeLlaTens

MapameTp OrpaHunyeHus
MWHUMAanLHO | MaKCUManbHO
Bnok o6paboTku
[onyctnmas TemnepaTypa B MecTe pasmelleHus bO nntoc 10 nntoc 50
naBeLLarena npu akcnnyartaumm, °C
JonycTnmaa oTHocuTenbHasi BNaXXHOCTb B MecTe pasme- | 10 60
weHuna bO maBelwaTtensa npu akcnnyatauumn, %RH
Honyctnmoe Hanpshxenne nutadnsa 6O nssewarens, B 10,0 28,0
YyBCTBUTENbLHLIN 3NIEMEHT
[onyctnmasa oTHocuTenbHasi BNaXHOCTb B MecTe pasme- | O 100
LLleHNsa YyBCTBUTENBHOIO anemMmeHTa, %RH
[onyctnmas TemnepaTypa B MecTe pa3melleHus YO MuHyc 40 nntoc 70
OKC«n»-M1-01-1MI"2-0,7 (cm.T1abn.3.6)
[onyctnmasa TemnepaTypa B MecTe pasmeLleHus Yo MUHYC 55 nntoc 140
OKC«d»-M1-01-1MI2-0,7 (cm.Tabn.3.6)

3.2. Mepbl 6e3onacHocTH

3.2.1. K paboTte c nsBewatensamu 4onyckaTca nuua, 3Halowmne ux yCTpoucTeo, U3ydmBLLME HACTO-
Awee P3, a Takke npowealune MHCTPYKTaX MO TexHUKe Ge3onacHocTu npu paboTe C anekTpoycTa-
HOBKaMW, B TOM YUCIEe BO B3PbIBOOMACHbLIX 30HaX.

Mpn paboTe c n3BeLwaTenaMmn AOMKHbI BbINOMHATLCA MEPONPUATUSA NO TexHUKe Ge3onacHOCTH B CO-
oTBeTCTBMM C TpeboBaHnsiMu «lpaBun akcnnyataumm anekTpoycTaHoBoK noTpebutenen» (M33M1), B
TOM yucne M. 3.4 «ONeKTpoyCTaHOBKN BO B3PbIBOONACHbIX 30HaxX» «[1paBun TexHWKM 6e3onacHoOCTu
npy aKcnnyatauumn anekTpoyctaHoBok notpebutenen» (MTHB), «lMpaBuna ycTponcTBa anekTpoycra-
HoBOK» (IMYJ) rn.7.3 (LWecTtoe usganue).

3.2.2. WsBewatenb He ABNAETCS UCTOYHMKOM OMACHOCTW, B TOM YMCIE M NOXApHOW OMACHOCTU, HU
ANsa nogen, H1 Ansg awmwaemMbix MaTepuanbHbIX LEHHOCTEN (B T.4. B aBapUNHbIX CUTyauUsX).

3.2.3. WMsBewartenb no cnocoby 3alnTbl YenoBeka OT MOPaXEHUSA INEKTPUYECKMM TOKOM yaoBre-
TBOpPAT TpeboaHuam Il knacca cornacHo TOCT 12.2.007.0.

3.2.4. Tllpn pemoHTe, MOHTaxe u akcnnyatauun BO wusBewatenss HeOBXO0AMMO BbIMOSHATL Mepbl
6e3onacHOCTM B COOTBETCTBUM C «[1paBunamm TEXHUYECKOW IJKCnryaTauuu 3MeKTPOyCTaHOBOK MO-
Tpebutenen» n «lpaBunamv TexHUKM 6e30nacHOCTM NpU 3KCNyaTauumn 3NeKTPoyCTaHOBOK MOTpe-

outenen».
3.2.5. [lpu ycTtaHoBKe unu cHAaTun Y3 nseelwarensa Heobxoanmo cobntogate npasmna paboT Ha Bbi-
coTe.

3.3. Mepbl 6e3onacHOCTM Npu paboTe C ONTOBONIOKOHHbLIM KabGenem.

3.3.1.1. Tlpwn paboTtax no 3a4ncTke ONTOBOMOKOHHOro Kabens:

¢ Vcnonb3oBaTtb pabouyo ogexay, OUku, XenaTenbHO nepyaTku;

e Onepaumm NpoBOAUTb HA MOHTaXHOM CTONEe U KOBPUKE C MOKPbLITUEM, HE OTPaXKaloLUM CBET U
YCTOMYMBBIM K OENCTBUIO XMMUYECKUX NpenapaToB. He No3BoNATb ckannmMBaTbCsA OCKOSKaM onTude-
CKOro BOJSIOKHA B LLUBAX MOHTAXXHOMO CTOMMKA U MO KpasiM;

o (Ob6ecneunTtb xopoLlee oceelleHne paboyero MecTa;

o CBOeEBpeMEHHO youpaTb OCKOSKM BOMOKOH C MOMOLLbIO KNENKOW NEHTbl UNn B NNOTHO 3aKpbiBato-
LMeCcsa KOHTeNHepbI;

e [lpmém nuwm Ha paboyem mecTe KaTteropuyecku 3anpeLléH: ockonkun OB mMoryT nonacTb BHYTPb U
NOpPaHUTb XXenyaoK U KULLEYHWK;

e Yale MbITb PYKM C MbINTIOM: OCKOJSIKM NPO3padyHbl M Marnbl N0 pa3mepam, MOryT NPUNUMNHYTb K KOXe
1 NonacTb B rfia3a unm BHYTPb OPraHn3ma;

Al 132-1-P «EnaHby cmp. 10

KDaDl : MakcrmasibHO HagéxHoe poccuiickoe obopyaoBaHe CKY/ - COT - OC - Cb www.kodos.ru



SpsucT

o Ecnu BO Bpems cpawmBaHusa kabenen OCKOMNOK BOMIOKHA nonan nog Koxy, HeobXoauMo OCTOPOX-
HO M3BrieYb ero NMHLETOM C TedhSIOHOBbLIM NMOKPLITUEM, KOTOPbIV MMEET Bonee ynpyryto NnoBepXHOCTb,
YyeM CTanbHOM MUHLET, U HE CITOMaeT KYCOY€eK BOSTIOKHA, OCTaBMB YacCTb €ro Nof KOXeMn.

3.3.1.2. lpun cBapke ONTUYECKOrO BOSIOKHA HY>KHO MOMHUTL, YTO

e CBapuBaHWE BOSIOKHA MPOUCXOAUT NPU MOMOLLN 3MIEKTPUYECKON AyrK, KoTopasi popMmpyeTcs npu
NMOMOLLIN BbICOKOrO HanpsiKeHusi. HemcnpaBHOCTb annapaTta CBapkM MOXET MPUBECTU K MOPaKEHMUIO
AMEKTPUYECKMM TOKOM, K OXKOram.

o Heobxognmo obecneunTtb BEHTUNALMIO paboyero MecTa, AyroBov paspsg MOXET NPUBECTU K BO3-
ropaHuio roptoymx rasos u JIBXK.

e 3anpewaeTcsa KypuTb BO BpeMsi paboTbl, NOCKOSbKY NOMasBLUMe YacTuLbl AbiMa MOTYT Pe3Ko CHU-
3UTb KA4YE€CTBO CBapPKW.

3.3.1.3. [lpu Hanagke ONTUYECKOW NIMHUW HUKOrga He criedyeT 3arnsgbiBaTb B BbIXOLHOE OTBEpP-
CTMe nepegaTyMka Unu B TOpeL, KOHHEKTOpa, B MPOTUBHOM criyyae rna3 MoxeT ObiTb nopaxeH na-
3epHbIM U3NyYeHneM.

3.4. Ob6bem u nocnenoBaTeribHOCTbL BHELLHEro ocMoTpa.

3.4.1. llocne nonyyeHns nsseLLaTenen BCKpbITb KOPOOKY, NPOBEPUTL KOMMEKTHOCTb Mo n.2.1.
3.4.2. [lpoBecTn BHELWHUI OCMOTP, yOeanTbCs B OTCYTCTBMU BUAMMbBIX MEXaHU4eCKUX noBpexae-
HUWA.

3.4.3. TpoBepuTb MapKMPOBKY U3BeLLaTeNs, KOTOpasi COAEPXUT CBeOeHUs, MpeayCMOTPEHHble
FOCT P 53325, TOCT P 52350.28:

yCrnoBHoe 0003HauYeHue;

HaMMeHOBaHWE UM TOProBy0 MapKy NpeanpusaTUa-U3roToBUTENSA N Aepxartens cepTudukaTra;
0603HaYeHne ANEKTPUYECKMX U ONTUYECKUX BbIBOAOB ANSA BHELIHMX NOOKIOYEHWUN;

cTeneHb 3awuTbl o6onoykn no NOCT 14254;

HOMep n3aenus;

rog Bblnycka nsaenus;

3HaK COOTBETCTBUS TEXHNYECKOMY pernameHTy;

MapKMpOBKa B3PbIBO3aALLMTLI CBA3aHHOIO HEANEKTPUYECKOro 000pyaOBaHNS;

AnanasoH pabounx TemnepaTtyp ta;

e 3Hak PoccTaHgapTa.

3.4.4. MapkupoBka Y3 cooepxur:

e TWUM ONTOBONIOKOHHOIO Kabensa no tabnuue 3.6;

e Haanucb dpsucm;

e MeTpaxHble MeTKM B popmaTe XXXX.

3.4.5. MapkupoBka YO B3pbiBO3ALMLLEHHOIO MCMONHEHNa cooTBeTcTByeT TpeboBaHuam FOCT P
EH 13463-1 n nononHNUTENbLHO COAEPXKMT:

® MapKMpOBKa B3PbIBO3ALLMUTHI;

e Amana3oH pabounx Temnepartyp ta;

e 3Hak Pocctanpgapra.

3.5. NMoaroToBKa U3BeLlaTens K aKcnnyaTauuu.
Ecnn nepepn BCKpbITMEM YNaKOBKM M3BeLLATENb HAXOOMUICS B YCMOBUAX HU3KUX TeMnepaTtyp, TO
Heo6xoauMmo ero BbiaepXXaTb Npyv KOMHATHOM TemnepaType He MeHee 6 4Yacos.

Ul 132-1-P «EnaHb» cmp. 11
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3.6. YKazaHuMAl 0 NPOEKTUPOBaAHUU pa3MelleHUs1 usBeLaTens.

3.6.1. Tllpn npoekTMpoBaHMM pa3MeLleHns wusBewlatens HeobxoaMmMo PYKOBOACTBOBATLCS
Cr5.13130.2009 «Cunctembl NPOTUBONOXAaPHOMW 3alUUTbl. YCTAHOBKM MOXapHOW CUrHanu3auum u no-
XapoTyleHua asTomaTndeckme. Hopmbl 1 npaBuna npoekTMpoBaHUS» U HacTosaWwuM PykoBOACTBOM
no aKcnnyaTayuu.

3.6.2. YyacTkvm npoknagku onTOBOSTIOKOHHOrO Kabensi, KOTOpbIN MCMONb3yeTcsa B Ka4ecTBe YyBCTBU-
TenbHOro anemMeHTa, PyHKUMOHAaNbHO AenATCA Ha ABe YacTu:

* V3MepuTenbHas YacTb, KOTopas(ble) HaxoaUTCA B 30HAX KOHTPOSA noxapa u npegHasHayeHHas
Ansa obHapyxeHus noxapa;

e COeanHWTENbHas YacTb, NO KOTOPOWN Kabenb NPOXOAUT K U3MEPUTENBHON YacTu.

3.6.3. OK B M3MepuTENbHOM YacTu He OOSMKEH 3akmto4vaTtbCsi B TPyObl, kabenb-kaHanbl U npoyne
KOHCTPYKLMK, MeLlatowme AOCTyny Tenna oT UCTOYHMKA noXapa K kabento.

3.6.4. [anbHOCTb oTCUMTbIBaeTCs OoT 6rnoka obpaboTtku, T.e. Y3 HaumHaeTca ot BO.

3.6.5. Heobxogumo y4yecTb TO, YTO nocrnegHne 4 meTpa YyBCTBUTENBLHOMO 3fIEMEHTA B U3MEPEHMSIX
He y4yacTBYIOT.

3.6.6. Ha obonoyke 4yBCTBUTENLHOrO 3fleMEHTa HAaHECEHbI MeTpaxHble MeTkn. Cxema pacnoroxe-
HUA CMOHTMPOBAHHOIO Y3 yTOYHSAETCA Mo peanbHbIM AaHHbIM MeTpaxa npoxoxgeHus Y3 no pas-
NNYHBLIM 30HaM U NOMELLEHNAM.

3.6.7. YysctBuTEnbHBIM 3anemeHT WM 132-1-P «EnaHb» pacnonaratoT nog nepekpbitmem nvbo B
HenocpeaCTBEHHOM KOHTaKTe C NOXapHOW Harpy3kon

3.6.8. [lpn HEBO3MOXHOCTU ycTaHOBKM Y3 um3Bewlatensi HEMNOCPEOCTBEHHO Ha MepPeKpbITUM Oo-
nyckaeTcs yCTaHOBKa Ha HecCylleM TPpOCy, a TakKe CTeHaX, KOMOHHaxX U OpYrux Hecylmnx CTpowu-
TeNbHbIX KOHCTPYKLMSIX.

3.6.9. PaccTosiHMe oT 4yBCTBUTENBHOIO afieMeHTa n3BeLLaTens A0 nepekpbiTus JormkHa 6biTe He Bonee
250 mm.

3.6.10. WWnpuHa 30HbI , KOHTponupyemon Y3 m3Belwlatens, onpegeneHa Ha ocHoe Tabnuubl 13.5
CIn 5.13130.

Tabnuua 3.2 - WnprHa 30HbI , KOHTpoNupyemon Y3 mnssellartens

H BbICcOTa
3alumiaemMoro
noMeLleHuns, M

W3 cpegHsis WUMPUHA 30HbI,
KOHTponupyemas
Y3 usBewarens
(ocb M3BeLLaTens No LEeHTPY), M

R MakcumanbHoe paccTosiHue ot
OCH un3Bellartend 4o CTéHbl, M

Ho 3,5 5,6 2,5
Cs. 3,500 6,0 5,0 2,0
CB.6,0009,0 4.4 2,0
3.6.11. PasmelleHne Y3 naBellatens creayeT NpovM3BOAWTb C YHETOM BO3AYLUHbLIX NMOTOKOB B

3alWMWaEMOM MOMELLEHNN, BbI3bIBAEMbBIX NMPUTOYHOW UIM BbITSXXKHOW BEHTUNSUMEN, NPU 3TOM pac-
cTosiHMe oT Y3 m3BeLwartensa 0 BEHTUNSALMOHHOIO OTBEPCTMS AOMKHO ObiTb HE MeHee 1,0 m.

3.6.12. B 3aBUCMMOCTM OT 3agayu YyBCTBUTENbHbLIA 3NEeMEHT U3BeLlaTens MOXeT pacrnonaraTtbCs
NMHENHO, 3Ur3aroobpasHO UM MHbIM CNOCOBOM, YYUTLIBAIOLLMM LUMPUHY 30HbI OBHapYyXeHusa 1 orpa-
Hu4YeHus ans tennosbix [MA.

Wl 132-1-P «EnaHby
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ONTOBOSTOKOHHBIV Kabernb (43)

30Ha, KOHTPONMpYyeMas
Y3 un3ssewartens

R pacctosH

0T ock Y3 10 cTeHbI

0T ock Y3 10 CTeHb!

\
1
ne

W3 winpuHa 30HbI

ne

€— Wmax WnpuHa NOMELLEHNS —)

Puc. 3.1 - JlnHenHoe pacnonoxeHue Y3 UM132-1-P «EnaHb». Bua Ba
R — paccTtosiHue oT ocu n3BewaTens 4o CTeHbl (Tabn.3.2);
W3 — lWMpmrHa 30HbI 0GHapyXeHust noxapa (Tabn.3.2);
Winax — LUMPMHA NOMELLEHUS.
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a) 6)
Puc. 3.2 - JlnHenHoe pacnonoxeHune Y3 UM132-1-P «EnaHb». Bua no ocn Y3.
a) nogsec Ha BbicoTe H (Tabn.3.2);
6) kpenneHve nog NOTOMNKOM Ha BbicoTe H (Tabn.3.2);
R — pacctosiHne oT ocu u3BewaTensa 4o cTeHbl (Tabn.3.2);
W3 — WwnpurHa 30HbI 06HapyxeHus noxapa (1abn.3.2);
Wax — LLMPUHA NOMELLEHWS.
Ul 132-1-P «EnaHb» cmp. 13
pexknama
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3.6.13. Mpun pacnonoxeHnn oNTOBOSIOKOHHOrO Kabenst UHOM, KPOME JIMHENHOIO, HY>XKHO MOMHUTb, YTO
paccTosiHMe A0 MecTa noXapa Bblgaétcs B MeTpax BAONb ocu kabens, a He BOOMb NIMHEWHOrO pac-
CTOSIHUS MOMELLIEHMS.

3.6.14. PacctosHusa mexay ocammn Y3, a Tarke mexay cteHon n Y3 umasellatens, npuBeaéHHble B Tab-
nuue 3.2, MoryT ObiTb M3MEHEHbI B Npeaernax paccTossHWUI, NpMBEAEHHbIX B Tabnvue 3.2.

3.6.15. 3ursaroobpasHoe pasmelleHne Y3 umaBeluatensd npuMeHsieTca npu HeobxoammocTu nepe-
KpbITusi 6onbLUMX nrowagen, NMbo npu Hannyum 6anok Ha NOTOSKE NOMELLEHUS.

|
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Puc. 3.3 - 3ursaroobpasHoe pacnonoxeHme Y3 UM132-1-P «EnaHb». Bua Boonb Y3.
M31,M, — paccTosiHne mexay cocegHnmmn ocsimm Y.
[nsa obecneyeHnss CONPUKOCHOBEHNSA UK NepekpbITust 30H M1 n M2 <= W3 (1abn.3.2);
R — makcMmManbHoe paccTosiHie OT OCK u3BeLlaTens 4O CTEHbI;
W — cymMapHas LiMpuHa 30Hbl O6HapyXeHus noxapa
Whax — LUMPUHA NOMELLEHNSA.
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Puc. 3.4 - 3ursaroobpasHoe pacnonoxeHme Y3 UM132-1-P «EnaHb». Bua no ocm Y3.
R — makcMmanbHoe paccTosiHie OT OCu u3BellaTtens Ao CTeHbl (Tabn.3.2);
H — BbicoTa noaeeca (1abn.3.2);
W — cymMapHas WnpuHa 30HbI OBHapyXXeHus noxapa;
Wax — LLMPUHA NOMELLEHWS.

Ul 132-1-P «EnaHb» cmp. 14
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3.6.16. Mpn Hanuuun Ha NOTOMnKe NUHeNHbIX 6anok (pUcyHoK 3.5) paccTosHUSA Mexay coceaHUMMU
ocammn Y3 mnsBewatens nonepék 6anok M onpepensitotca no tabnuue 3.3. PaccTosiHue oT ocu
Y3 [0 CTeHbl He JOMKHO NPEBbLILATL MNOMOBUHbI M.

Tabnuua 3.3 — PaccTtogHue mexay ocamMu usseLlaTens ang notonka ¢ NMHEenHbIM1 6ankamu.

BbicoTa noTonka (oKpyrneHHas Ao ue- ETETENL 0 (FEESEALT LI G
py b BbicoTta 6anku, D, m cegHumu ocsimm Y3 m3Bewarens none-
noro uucna) H, m pex 6anok, M, m
0o 3 Bonee 0,1 H 1,5
Ho 4 Bonee 0,1 H 2,0
Oo 5 Bonee 0,1 H 2,3
o 6 Bonee 0,1 H 2,5
[No 12 Menee 0,1 H 3,8
M/2 M
D
'm
-

»

Puc.3.5 - MNoTtonok ¢ bankamu

M — paccTosiHne mexay ocsimmn Y3 nasewatens nonepéek 6anok;

L — nponét Y3 msBelatensa Baonb 6anok (Bceraa paseH 4M, onpefensercs nsseLlarenem)
3.6.17. Ha noTtonkax ¢ 6ankamu B BUAE s4Ye€eK, HanoOMUHALWMX NYENUHbIe COTbl (PUCYHOK 3.6), n3-
BellaTenn yctaHaBnMBalTCA B COOTBETCTBMM € Tabnuuen 3.4.

Tabnuua 3.4 - PaccTosiHMe Mexay ocsiMu 13BellaTens Ans noTtoska B Buae cot

BbicoTa notonka H MakcumanbHoe paccTosiHue Pa3melueHune usBsewa- PasmewieHue
(okpyrnéHHas BbicoTta 6anku D | oo cocegHen ocu Y3 mnsBseula- Tensa npu Wwmpu-He ussewjarens npu
[0 LIenoro 4Yuc- Tens Avenkn W < 4D W > 4D
na), m
6 M unu meHee MeHee 10 % H Kak npv nrnockom notorke Ha HwxHen nnockocTn Ha notonke
banok
Bornee 6 m MeHee 10 % Hn Kak npv nrnockom notorke Ha HwxHen nnockocTn Ha notonke
600 MM Unu meHee Ganok
Bornee 6 m MeHee 10 % H n Kak npv nrnockom notorke Ha HwxHewn nnockocTn Ha notonke
6onee 600 MM Ganok
3 M nnu meHee Bonee 10 % H 3m Ha HwxHen nnockoctu Ha notonke
Ganok
4m Bonee 10 % H 4m Ha HwxHen nnockoctn Ha notonke
Ganok
5m Bonee 10 % H 4m Ha HwxHen nnockoctn Ha notonke
Ganok
>6 M Bonee 10 % H 4m Ha HwxHen nnockoctn Ha notonke
Ganok
Ul 132-1-P «EnaHe» cmp. 15
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Puc. 3.6 — NoTonok B BUAe COT.
H — BbicoTa notonka; W — wupuHa sidenkn; D — BbicoTa Ganku.

3.6.18. Mpun ycTtaHoBKe YO m3BelwlaTensa Ha CTeHax ero crefyeT pasMellatb Ha paccTosHUM He Me-
Hee 0,5 M OT yrna M Ha paccTosSHUM OT NepeKkpbiTUS B COOTBETCTBUM C npunoxeHunem [l
CI15.13130.2009 (Tabnuua 3.5)

Tabnuua 3.5 — PacctosiHne o1 ocn Y3 usBelwatens 4o NepekpbITus

PaccTosiHve oT nepekpbiTus Ao ocu Y3 nsselwarens, Mm
BbicoTa nomeLlueHusi, M Yron HaknoHa nepekpbITUs, yri. rpag.
Lo 15 Cebiwe 15 go 30 Csbiwe 30

min max min max min max
[o 6 30 200 200 300 300 500
Csbilwe 6 4o 8 70 250 250 400 400 600
Csbiwe 8 oo 10 100 300 300 500 500 700
Ceebiwe 10 go 12 150 350 350 600 600 800

3.6.19. B noMeLLeHNaX C KPYTbIMU KpblllaMu, Hanpumep AuaroHasibHbIMW, OBYCKATHbIMUW, YETbIPEX-
CKaTHbIMM, LLATPOBbLIMUK, NUNBYaATLIMK, UMEOLMMI HaknoH 6onee 10 rpagycos, Y3 m3Bewartens ycra-
HaBMMBAIOT B BEPTUKAIbHOW NITOCKOCTU KOHbKA KPbILLW UMM CaMOW BbICOKOW YacTu 3gaHud. MNnowaab,
3aumuiaemas ogHUM U3BeLLaTeneM, YCTaHOBMNEHHbIM B BEPXHUX YaCTAX KPbIW, YBErnuvyuMBaeTCHd Ha
20 %. Ecnn nnockocTb NepekpbiTUst UMEET pasHble YKIOHbI, TO U3BeLlaTenu ycTtaHaBnmMBaloTcs y no-
BEPXHOCTEN, UMEIOLLMX MEHbLLME YKIMOHBbI.

3.6.20. Mpu Hannyun B KOHTPONMPYEMOM MOMELLLEHMN KOPOBOB, TEXHOMOMMYECKNX NIOLAAO0K LMPUHON
1,0m, n 6onee, MEHOLLMX CNITOLHYI0 KOHCTPYKLIMIO, OTCTOSILLYHO MO HDKHEN OTMETKE OT NOTOofKa Ha pac-
ctosHum 6onee 0,4 M 1 He MeHee 1,3 M OT MMOCKOCTU Nomna, nog HUMU HeobxoauMO AOMOMHUTENBHO
ycTaHaBnmeatb Y3 u3Beluatens.

3.6.21. Y3 msBewatens HeoOxoAMMO MpoKNagbiBaTb B KaXOOM OTCEKE MOMeLLeHNs, obpa3oBaHHOM
wrabensamu matepuanos, crtennaxamu, obopyaoBaHUEM U CTPOUTENbHbIMU KOHCTPYKUUSIMWU, BEPX-
HWE Kpasi KOTOPbIX OTCTOAT OT NoToska Ha 0,6 M 1 MeHee.

3.6.22. Tpu cTennaxHoM XpaHeHUn maTepuanosB LOMycKaeTCca NpoKnaabiBaTb YyBCTBUTENbHbIN 3rie-
MEHT M3BeLlaTens no Bepxy sipyCoB N CTENNaXeN.

3.6.23. O6ecneyeHne B3pbIBO3aAWMILEHHOCTM Npu MoOHTaxe. [lockonbky BO Haxogutcs BHe
B3PbIBOOMACHOWN 30HbI, TO TpebOBaHNSI OTHOCATCA TOSbKO K M3MepuTenbHon Yyactn Y3. MoHTax Ha
obbekTe JOMmKeH NPOBOANTHCHA B COOTBETCTBUM C YTBEPXKAEHHBIM B YCTAHOBMEHHBIM MNOPSiAKE Mpo-
€KTOM pa3MeLLEeHNs CUCTEMbI, B COCTaBE KOTOPOW MCMNOMb3ytoTca nasewatens. [1pyu MOHTaxe m3Be-
warenst Heob6xoaMMO pyKOBOACTBOBATLCS:

e rmason 7.3 «[paBun yctporcTea anektpoyctaHoBok» (MYJ) (6-e nsgaHue);

o «[lMpaBunammu akcnnyaTaumm aNeKTpoycTaHOBOK notpebuteneny (M33l1), B Tom uucne rn.3.4
«ONEKTPOYCTaHOBKN BO B3PbLIBOOMACHbIX 30HaX»;

e «[lpaBMnamn TexHuMKM GE30MacHOCTM MpK 3JKChnyaTaumm 3MEKTPOYyCTaHOBOK noTpebutenemn»
(NTB).
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3.7. YKazaHusl N0 MOHTaXy YyBCTBUTESIbHOIO 3fiIeMeHTa.

UyBCTBUTENbHbIN 3NEMEHT COCTOMT W3 MaTy-kopAa M OMNTOBOSIOKOHHOrO Kabens, cBapeHHbIX
Mexgy cobon. YyBCTBUTENbHBIA 3fIEMEHT HAYMHAETCH C ONTUYECKOW BUIKM NaT4y-kopaa, npegHasHa-
YEHHOW ANndA NoAakntyeHust kK 6noky obpaboTtku. 3akaH4YMBaeTCs TEPMMHATOPOM OMNTOBOSTOKOHHOMO Ka-

oens.
— kBO  wu3veputenbHas Yactb Y3
o g

1 — BUIKa OMTMYECKOrO KOHHEKTOPA;
2 — narty-kopg;
3 — MecTO cBapku naTt4y-kopaa U onTOBONIOKOHHOIO kabens;
4 — ONTOBONOKOHHbIN Kabernb;
5 — TepmuHaTop.
Puc. 3.7 - CocTaBHble YacTu YyBCTBUTEMNBHOIO afieMeHTa.

Mpu nNpoknagke oNTOBOSIOKOHHOrO kabens noXxapHoro ussBelwaTens nNpUMEHsieTcs cneunanbHas
apmaTypa pasfnuyHbIX NPOU3BOAMTENEN, npeaHa3HayYeHHy Ansi MOHTaXka ONTOBOSOKOHHBLIX Kabe-
newn, obnagaroLyo COOTBETCTBYOLWMM NACNOPTOM U MHCTPYKUMEN NS MOHTaxa.

TpebyeTcsa Npon3BOANTL MOHTAX He MpeBblllasi MakCMMarnbHOro HaTshKeHust kabens n paguyca
n3rnba, npeanucaHHOro N3roToBUTENEM.

BHumanue! lNonadaHue nbimuHKU 8 onmu4yecKkull KOHHEKmMop cOenaem Y3 Hepabomocrnocob-
HbIM, Moamomy rpu cbopke u nodKMYeHUU Y3, onmoeosioKoHHO20 Kabesid Heobxodumo cobrito-
damb yucmomy, 3aWUumHble KOnadyku om OnMmu4YecKo20 KOHHeKmopa kabersisd u onmu4yecko20 KOH-
Hekmopa BO cHumamb HernocpedcmeeHHO rneped coeOUHEHUEM, MOIOXKUMb 8 YUCMbIU 2epmemuy-
HbIU nakemuk u coxpaHums. [Npu omkrrodyeHuu Y3 om BO Hy)XHO cpa3y rnocne paccmblKO8KU 00emb
3awWumHbIe KoJnadyku Ha ornmudeckue KoHHekmops! Y3 u 6O.

3.7.1. Tunbl kabenen Y3.
[ns moHTaxa Y3 gormkHbl Mcnonb3oBaTbCs TUMbl kabenewn, npuBeaéHHble B Tabnvue 3.6.

Tabnuuya 3.6 — Tunbl oNnTOBONOKOHHbIX kabenen ana UIM132-1-P «EnaHb»

OKC«n»-M1-01-1MI"2-0,7 | maTepuan BHELUHEV OnNd TemMneparypHbIX KNaccoB
TY16.K188-010-2011 obonoyku kabens Al1,A2,A3,B,A1R,A2R,A3R,BR,R
NOMVUBUHUAXIIOPUL (R - ¢ ycrnoBHO-HOpMarbHOW TemnepaTypon

oKpyxatoLen cpeabl +29°C)
Temnepatypa akcnnyatauun 43
oT muHyc 40°C go nntoc 70°C

OKC«»-M1-01-1MIM2-0,7 | maTepnan BHeLIHeN ans TemnepaTypHbIX Knaccos
TY16.K188-010-2011 060m04KM A1,A2,A3,B,C,D,E,F,G,
(roponnact Al1R,A2R,A3R,BR,CR,DR,ER,FR,GR,R

a Takke B arpeccuBHbIX cpefax
Temnepatypa akcnnyatauum Y9
oT muHyc 55°C go nntoc 140°C

OKJ-H-01-4-16-10/125- maTepuan BHeLHe ANs NpYMeHeHUs BO B3pblBOOMACHbLIX cpedax An14
0,36/0,22-3,5/18-0,25 obonoyku kabens TemnepaTypHbIX KNnaccoB
NONMUBUHUIIXIOPUS, Al,A2,A3,B,A1R,A2R,A3R,BR,R

Temnepatypa akcnnyatauun 43
oT MmuHyc 40°C go nntoc 70°C
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Mapkn OK oTnuyaloTcss matepuariom HapyXHOW MOSIMMEPHON OBOMOYKKM, YTO 3anOXeHo B
ycnoBHoM o603HadveHnn OK. Onpegensiiowme KOHCTPYKTUBHbIE 0cobeHHoCTU Mapok OK, a Takke pe-
KOMeHAyeMble YCroBuUs UX NPOKNaaku npueeaeHsl B Tabnuue 3.7.

Tabnuua 3.7 - KoHcTpyKTuBHbIE 0cobeHHocTM OK 1 pekoMeHayeMble YCOBUS MPUMEHEHUS]

Mapka Onpepensowme oco6eHHOCTH
OK KOHCTpyKuuun OK

PekomeHayeMble yCNOBUSA NPOKNaaKu

«ny» | OK cogepxut: Tpyb4yaTbil CepaeYHuK,
BHYTPM KOTOporo pacnonoxeHol OB,
3aLUMTHBIA MOKPOB M3 CTanbHbIX MNPO-
BOMOK, ODOMNOYKy M3 martepwuana, He
NoAAEPKUBAIOLLIETO rOpeHMe.

B kabenbHoW kaHanusauun, Tpybax, Ha Mo-
cTax, Ans NOABECKM Ha onopax NIMHUIA CBA3N.
B konnekTopax, TOHHeENAX, BHYTpW 34aHNNA.

«»
To xe ¢ obono4kon M3 groponnacra,
He NOoAAEePXMBaIOLLIEro ropeHmne.

Jaax.

B KonnekTopax, TOHHENAX, BHYTPU 30aHUN C
BbICOKOM YCIOBHO-HOpPMasibHOM Temnepary-
POV M/Mnn B arpeccuBHbIX BO3AYLUHbIX Cpe-

Tabnuua 3.8 —XapaKTepuCTUKM ONTOBOJTIOKOHHOIO Kabens Y3

HanmeHoBaHMe napameTtpa 3HavyeHue
OnTnYyecknx BOSTOKOH 1
Twnn onTM4YecKoro BOMNoOKHa MHOromMo/0oBO€
HoMUWHanbHbIN AnaMeTp ONTUYECKON 0BONOYKN, MKM 125
HomMuHanbHbIM gnameTp cepaeyHuka, MKv 62,5
[nnHa BOMHbI, HM 650/ 1300
KoadhdumumeHT 3atyxaHusa Ha gnvHe BonHbl 1,31 Mkm, ob/km 0,8

Temnepatypa akcnnyatauum, °C

OKC«n»-M1-01-1MI2-0,7

oT MuHyc 40 go +70

OKC«d»-M1-01-1MI2-0,7

OT MuHyc 55 go +140

OTHOCUTENbHasa BNaxHoCTb Bo3ayxa npu +35°C, % 100
HapyxHbIn gnameTp kabens, Mm 54+0,1
PacuyéTtHaga macca 1 kv kabens, kr 65,5

Tabnuua 3.9 - MexaHn4eckune xapakTepuCTUKN ONTOBONOKOHHOIo kabens Y3

Mapka kabens
MapameTp OKC«n»-M1-01-1MI"'2-0,7 | OKC«c»-M1-01-1MI"2-0,7
CTOMKOCTb K CTaTU4ECKOMY pacTsKe-
Huto, kKH 3 3
CTO1KOCTb K pasgaBnuBaHunio, kH/cm 0,5 0,5
MwuH. gonycTnmbln paguyc narnba, My 180 180

3.7.2. MoHTax kabens cekumnsamu.

XenaTenbHO NpoknaabiBaTh kabenb LenbHbIM, NOCKOMNbKY B 3TOM Cllyvae ero onTuyeckue xa-
pakTepUCTUKM Hamnydwme. Ho, nockonbky Gonblume AnuHbl kKabens npoknagbiBaTe BeCbMa 3aTpya-
HUTENbHO, TO MOHTaX MOXHO MPOBOAWTL KaK LenbHbIM kabenem, Tak 1 yaoO6HbIMU NSt MOHTaXa Cek-

uMaAMK, ncnonb3ysa ceapky (puc.3.8).

HyxHO y4yecTb, 4YTO GONbLUOE KONMMYECTBO TOYEK CBApPKM MOBAMSIET HA ONTUYECKME CBOWCTBA
4U3. B Tom cnyyae, ecnv ka4ecTBO CBapKy UNN KONMMYECTBO TOYEK CBApPKWM NPMBOAUT K HepaboTocno-
COBHOCTM ONTOBOMOKOHHOrO Kabens kak Y3, 6nok obpaboTku anarHocTupyeT ownbKy YyBCTBUTESb-

HOro anemeHTa (Tabn.3.15).

Mpy 3aTpygHEHUsIX novcka MecTa HeMCnpPaBHOCTU BOCMONb3YWTECH NpunoxeHnem b (YteHne

pecnekTorpammbl 6nokom obpaboTkm UMTI «EnaHb»).

Wl 132-1-P «EnaHby
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CBAPKA
NUHWA 43 UNTN "ENAHL" ¢ &

Puc.3.8 — MoHTax kabensa cekumsaMn ¢ NOMOLLLbIO CBaPKU

3.7.3. Tlpoknagka TpPaH3UTHOW IMHUN BHE KOHTPONUPYEMbIX 30H Ha OTKPbLITLIX nsioLagkax.

Mpn HeobGxoaMMOCTN NPONOXUTL Y3 BHE NMOMELLEHMI, HY)KHO MOMECTUTb ONTOBOJSIOKOHHLIN Ka-
Genb B Tpybbl, MeTannopykaea, kopoba, sawmatomne kabenb oT MexaHMYECKNX NOBPEXOAEHUN U
BO3[ENCTBUSA CONTHEYHOTO CBETa.

BHumaHwme! MockonbKy BHELWHAS 3awmTa Kabensa n3aMeHsieT ero TensioBble XapakTepucTuku, TO
3TN YacTu Kabens He MOryT CNyXuUTb CPeacTBOM OBHapYyXeHMst noxapa.

3.7.4. TpeboBaHUS K MOHTaXy

Heobxoammo npegnpuvHuMaTtb Mepbl NMPEeaoCTOPOXHOCTU BO M3bexaHue noBpexaeHust kabens
npwv BbINOSHEHMWN ONepaLmin No ero MoHTaxy. Kputnyeckn BaxkHbIM SiBNsieTca cobnogeHme ykasaHHo-
ro MUHUManbHOro paguyca marmba M MakcumarnbHbIX YCUITMI HaTSXKEHWUst Ons gaHHoro kabens.
HeobxoamMmo npeanpvHUMaTb Mepbl NO UCKOYEHUIO PE3KMX N3rMBOB M NPEBLILEHUA PEKOMEHAY-
eMbIX pacTArnBaroLLmMx ycunmi. Henb3a gonyckatb OCEBbIX KpyYeHU kabens.

B npouecce MoHTaxa He gonyckaetca marnbaTtb kabenb Ha paguyc m3rmba meHblue, yem 20
BHELUHMX AnameTpoB Kabens.

He ponyckaeTcsa oceBoe 3akpyynBaHme kabensa 6onblue, 4em Ha 360 rpagycoB Ha ANMHE 4 M.

3anpellaeTcsa NpoBoaAUTb MOHTaX Kabenst Npy TemnepaType OKpyXKalollen cpeabl HUXKe MUHYC
10 rpagycos no Lenbcuto.

Mepen Hayanom MOHTaXHbIX paboT criegyeT OCMOTPEeTb MapLlipyT NpPOKnagku kabend, 4Tobbl
ybeantbca B OTCYTCTBMM NPEnATCTBUA. Henb3st gonyckaTb BONoYeHUs kabens no 3emne unv yepes
npenaTcTBuMS.

3.7.5. TexHonorna MoHTaxa

[nsa nogBeckn kabenemn MCnonb3yrTCs cneuunanbHble HaTsKHble, NnoaaepXuBatomne n ukcn-
pylome (Crnycku) 3aXumbl, UMEKLIMe HeoOXoAMMYH NPOYHOCTb 3adenkv W pasgaBnvBaloLLyHo
Harpysky M He Bbi3blBalowme gedopmauunio kabend, kotopasa morna 6bl NOTEHUNansHO NPUBECTU K
NOBPEXOEHUIO OMTUYECKMX BOSTOKOH.

Mpn npoTskke Kabens HYXXHO ObITb BHUMATEMbHbIM, YTOObI HE NoBpeauTb kabenb. WN3berante
OCTpbIX M3rnboe kabens u obpasoBaHnst NeTesnb, NPMHUMANTE MepPbl NPEAOCTOPOXKHOCTM BO un3bexa-
HWe pasgaBnvBaHus kabens BO Bpems YCTaHOBKM €ro Ha mecTto. MexaHunyeckne n ontuyeckue xa-
paKkTeEPUCTUKM Kabenst MoryT 6biTb NOTEHUMaNbHO YXyALeHbl B NPOLIECCe ero ganbHenwen aKkennya-
Tauun, ecnu BO BPeMS MOHTaxa kabenb noaseprancs 4Ype3MepHOMYy HaTsKeHUIO U m3rmbam co
CMULLKOM MasneHbKUM pagunycom.

Heobxoammo cobnogatb pekoMeHOOBaHHbIe 3HAYEHUS NMapaMeTpoB — MaKCUMarbHOE HaTshke-
HWe Npu NPOTSKKE N MUHUManbHbIA paguyc nsrnba (Tabnuua 3.9).

MHTepBan kpenéxHbix Touek kabensi He 6onee 10 meTpoB.
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3.7.6. OGopygoBaHue ans MoHTaxa Y3.
3.7.6.1. KpenéxHble nsgenus.

BHyTpn 06BHEKTOB M MOMELLEHUIN Kpenéx kabensa ocywecTBNAeTca CTaH4apTHBIMU U3AENUAMMN.
Mpumepbl cTaHaApTHOroO Kpenexa npencrasneHsbl B Tabnuvue 3.10. [Npu Beibope Kpenexa u MoHTaxe
HY)XXHO YYUTbIBaTb YCMOBMS 3KCNNyaTauun Kaxaoro Msfenus, Takme Kak TeMnepaTypHbId pexum u
Harpyska.

Tabnuua 3.10 — CtaHgapTtHbIn kpenéx Y3 UM 132-1-P «EnaHby

Orbenb-xomyTtbl. AX

[1 MNpegHasHa4eHbl AN KpenneHusa kabenen n NpoBoAoB K 6ETOHHbLIM U

KMPNUYHBIM NOBEPXHOCTAM

[1 MNo3BonseT UCKNOYMTb U3 NpoLecca MOHTaXHbIX paboT arobensa n

LWypynbl

[1 MaTepwuan: nonvamug

Knunca kabenbHas. KIl

[ lMNMpeaHasHa4yeHa onda KpenneHns OTAENbHbIX kabenen (NpoBoLoB.),
ny4KkoB kabenen (NPoBOAOB), rOPPOPYKABOB 1 METANNOPYKaBOB

[1 3amMmeHsieT ycTapeBLUMiA cnocob KpenneHna MeTann4yeckom nonoc-

KOW Mnn Kyckom nposojaa

[1 MaTtepwnan: HennoH 6.6

Ba3a gro6ensbHoro Tuna nop cTsxkku. b

[ lMpeaHasHa4yeHbl o MOHTa)a KabenbHbIX CTSXKEK HA OETOHHBIX,
KMPNUYHBIX 1 OepPeBSAHHbLIX MOBEPXHOCTAX

[0 MaTepwnan: nonnamng,

Kabenb kpenntcs K 6a3e KpenéxHom CTSKKOWN.

CTsXKM KpenéxHble cTaHaapTHble. KCC

[1 MNpegHasHadeHbl 4Na Kpenexa n coeanHeHus B XryT kabenen n npo-
BOAOB

[1 MaTtepwnan: HeifioH 6.6, He COAEPXKUT rasioreHoB, caMmo3aTyXarLni
[1 Temnepatypa MmoHTaxa: ot -10°C go +60°C

[1 3amKOBbIi MEXaHW3M OAHOCTOPOHHEro xoaa. HepazbéMHbI

[1 UeT: 6enbiin

CTaXKuN KabenbHble ¢ nnowaakon noa arbenb

[1 Oobenb ¢ pe3bbon 1 cooTBETCTBYHOLAA nnowaaka obecneunsaioT
HagEéXHoe KpenneHne K NOBePXHOCTN 6e3 NpMMEHEHNss CaMopes30B

[1 MaTepuan: nonmaTunex

[1 UeT: cepbii

[1 lNMpoyHOCTb Ha pa3pbIB: S5kr

OHS - NUHENHbIN 3aXXNM.

JInHenHble 3axxmmbl OHS nmeloT pasnnyHblie KOHUrypauum n ncnosb- P
3yl0TCS, rMaBHbIM 00pa3oM, Kak NPOMEXYTOUHbIE KpenneHus mexay Ka- O\
0enbHbIMK Knuncamu, KoTopble obecneunBaoT OCHOBHYIO NOOLAEPXKKY. >

OunHkoBaHHble 3axumMbl OHS-1 1 ctanbHble 3axnmbl OHS-SS npegHa-
3Ha4eHbl 4N YCTAaHOBKW kabensi BHyTpY Uy BHE NOMELLEeHUn. 3Tu 3a-
XUMbI MOTYT (PUKCMpOBaTLCS Ha MecTe NobbiM NOAXOAALLMM MEeXaHu-
YECKNM KPENéXHbIM YCTPOMCTBOM, Hanpumep Lwypynom, 6ontom c ram-
KOW, BAHTOM AJ1s1 MUCTOBOro MeTanna uin pe3b00BOoN LUNUNBKOW NOAXO0-
AAwen AnvHbl.

Ul 132-1-P «EnaHb» cmp. 20
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3.7.6.2. Heobxoaumbii Habop MHCTPYMEHTOB AN obecneyeHns CoOeaNHEHNIA ONTOBOMIOKOHHOIO Ka-
oens.

Tabnuua 3.11 — Heobxoanmbli HABOP MHCTPYMEHTOB Ans coeamHeHuns OK
Ctpunnep - NnpegHasHa4veH ans cHatma OydgepHoro cnosi ¢
BOJIOKOHHO-ONTUYECcKoro kabenen. Ero npMmeHeHne cHu-
XXaeT pUCK NoBpexaeHust ontuyeckoro BoriokHa (OB), no-
CKOSbKY ero paboyme NOBEpPXHOCTU UMEKT PUKCUPOBaH-
HYIO HaCTPOWKY

Miller-103S

CkanbiBaTtenb — YCTPOMCTBO AJI1 OCYLLECTBEHMST CKOna
OMTMYECKOro BOJIOKHA MPW MPOBEOEHUN MNOArOTOBUTEIb-
HbIX paboT nNpu cBapke BOMOKOH UMW OKOHLEBaHUKN Kabe-
ns.

[Npn nogroToBKE ONTOBOSIOKHA AS1S1 MOCMEAYOLLEN CBAPKX
pekoMeHOyeTCs MCNoNb3oBaTb aBTOMAaTUYecKue cKarnbl-
BaTeNnu, KOTOpble NO3BONAIOT MOMAYYUTb YACTBIN U POBHbIN
ckon 6e3 gedektoB nog yrnom 90+0,5 rpag. Hanpumep,
ckon c yrnom 6onee 2 rpaa. MOXeT NPUBECTU K yBenunye-
HUIO NoTepb B coeanHeHun o 1 ab

CBapoyHbI annapaT — OCYLLECTBNSAET COeANHEHNE OMTO-
BOJZIOKHA C XOpOLUMMK NapamMeTpaMuy MecTa COeAUHEHUsI
npocto n 6bicTpo. CoOBpeEMEHHbLIE CBapOYHbLIE annapaThl
NO3BONSOT CHU3UTb NOTEPU B MecTe coeanHeHus o 0,04
ab n meHee. AnnapaTt aBTOMaTU4ECKM BbIMOMHAET BCE He-
obxogMmble onepaummn: ICTMPYET ONTOBOMOKHA, pacnnas-
nsieT KOHUbl ONTOBOJIOKOH, cBapmBaeT ux. [locne yero me-
CTO CBapku 3awmiatoT, 06bIYHO Npy MOMOLLM TepMoyca-
XnBaroLLen Tpyoku

Fujikura FSM-11S

,D,OI'IyCKaeTCFl 3aMeHa MHCTPYMEHTOB Ha aHalorn4Hble, B TOM 4YnUcne apyrnx I'IpOI/I3BO,EI,I/IT€J'IGI7I.

Ul 132-1-P «EnaHb» cmp. 21
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3.7.7. Tlopsagok MoHTaxa.

MoHTaxxk OK gormkeH npoBoANTLCS B COOTBETCTBMM C MPOEKTHOM QOKYyMEeHTaunen, npeacrasnse-
MOW MPOEKTHOWN opraHn3auunen, NpoeKkToM Npon3BoacTea paboT 1 HACTOSILLEN NHCTPYKLMEN.

MoHTax kabensa [ormkeH NPOn3BoaNTLCS cnocobamm n MHCTPYMEHTaMK, UCKITHYatoWwmMMm ero no-
BpeXaeHue.
3.7.8. COopka 4yBCTBMTENBHOMO 3fIEMEHTA.

Mocne Toro, Kak kabenb NPONOXEH HY>XHO coeanHnTb naty-kopa, OK n TepmuHaTop.
[nsa aToro npegsapuTEnbHO HY)XHO NOArOTOBUTL ONTOBOSOKOHHBIN Kabenb.
BHUMAHME! ONMTOBOJIOKHO KABEJIA U NATY-KOPOA — MHOTOMO[OBOE. Cm.Ta6n. 3.8
e Pasgenky un cBapky kabensi 4OMKeH NPOBOAUTL OBYYEHHbIW, aTTECTOBaHHbLIVA NepcoHan.
¢ [lpu pasgenke n ceapke OK gomkeH ncnonb3oBaTbCA TONMbKO HAGOP cneumanbHbIX NUHCTPYMEHTOB.
e [InuHa paspgenku kabena onpegensieTcsa U3 HeOOXOAMMOro MMHMMyma Ans obecneyeHusa kade-
CTBEHHOro MOHTaXxa.
o [lpu pasgenke kabenss MexaHU4YeCKMe ycunusa He SOMKHbI NpeBbiwaTh JONYCTUMbIX ASS AaHHOro
kabens.

Tabnuua 3.12 — NocnegoBaTenbHOCTL ONepauun Npu pasgenke onTU4ecKoro kabens
C nomoupbto cTpunnepa ansa yaaneHus obomnoyky BbINOMHUTL ne- a
peyHbIn pa3pe3 00onoykn kabens, He Hapywas LUenoCTHOCTU
YAPOYHAOLMX 3NIEMEHTOB (CTarnbHbIX NPOBOMOK)

Ot mecTa nonepevyHoro BCKPbITUA K KOHLY kabensi ¢ NOMOLLbIO
cTpunnepa wmnn nnyxkKkoBOro HoOXa BbINOJTHUATE ABa NPOAOJIbHbIX
NPOTUBONOJIOXKHO PacChnoJiIoXEeHHbIX pa3pe3a 000MnoYKK

CHATb HapyxHyto 0b6onoyky kabens

Ypanutb ynpo4yHAaLwmne anemMeHTbl C NOMOLLBbIO KyCcayeK O5a pe3ku
CTallbHbIX KaHATHbIX MPOBOJ1OK

Ul 132-1-P «EnaHb» cmp. 22
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Tabnvua 3.12 (npogormkeHne)

AKKypaTHO, He noBpexaasl cepaedyHuka kabensi, ¢ MOMOLLbHO
cTpunnepa BbINOMHUTL MOMEPEYHbIN pa3pe3 BHYTPEHHEN TPYyOKM
ONTUYECKOro Moayns

AKKypaTHO BblAENUTb BHYTPEHHIOW TpybKy kabensa. [na obnerye-
HUS1 OTAENEHNS MOXHO NPOBOAUTL ONepaLmio B HECKOSbKO 3TanoB
HebOoNbLWNMK OTpEe3Kamu

C nomowpbto cneumanbHon xuakoctn D-Gel nnn 6eH3nHa yganutb
rmapodO0BHLIN HANOSTHUTENb

YpanuTb 3aluTHOE MOKPbITME OMTMYECKOro BOJIOKHA C MpUMEHe-
HMEM NPELM3MOHHOro CTpunnepa, WUCKI4Yas MexaHU4ecKoe Mo-
BpexaeHne OB. lNMocne CHATMA 3alMTHOrO MOKPbLITUSA, NPOTEPETb
OB cneunanbHoM candeTkon 1 ¢ NOMOLLLIO CKanblBaTens caenatb
ckon Aans ganbHenwen ceapkun OB.

Pasgenka ontuyeckoro kabens 3akoH4YeHa

3.7.9. lNogroTtoBka coeguHeHuns BO n Y3.

cBapuTb nogrotoBrieHHble OB onTuyeckoro kabensa n naty-kopa (M3 KomnrekTa);
NOAKMYNTE ONTUYECKNIA KOHHEKTOP naTy-kopaa K bO;
MecTo CBapKu Heobxoaumo 3aWNTUTb cneymanbHon TepMoyCaxuBatoLlencs

3aLUNTON CBapPKM C apMUPYIOLLUM CTEPXKHEM.
3.7.10. MNMoaroToBKka OKOHEYHOro anemeHTa Y3 (TepmmHaTop).

o4ncTUTL oT obonoyku 10 mm OB;

n3nueKk OB CKYCUTb Kycaykamu, ncnonb3oBaTb crneumanm3npoBaHHbIv
ckanbiBaTesb He JonyckaeTcs T.K. OH OAéT ckon ¢ 60nbLINM OTpaxeHuewm;

3anMTb  3MNOKCUOHOW  CMOMOW  KOMMayokK TepmuHatopa, nomectutb B  Hero OB
BMeECTe C KpaeM 0060mno4km kabens (4ns HagéxHom oukcauumn Konnayvka);

no npowecteun 30 MUHYT TEPMMHATOP FOTOB K MOHTaXY;

B Cnyvyae BO3HMKHOBEHMsI owunbkn 136 («bonblwime oTpaxeHns Ha KOHUE NUHUWNY,
cMm. Tabnuuy 3.15) TepmuHaTtop crnegyeT cpe3atb U MNOBTOPUTb  BCHO  Mpoueaypy
CHavana.

Ul 132-1-P «EnaHb» cmp. 23
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OMTOBOJ/IOKOHHbBINA KABE/Ib

‘BAPUAHT TEPMUHATOPA

Puc. 3.9. BapuaHT TepmmHaTopa B c6ope Ha ONTOBONIOKOHHOM Kabene

3.7.11. MoakntoyeHne Y3 k 6noky o6paboTKw.

Mepen noakntoyeHnem k 6noky obpaboTkn Topey Bunkn Y3 npoTepeTb TOHKOW, HE BOPCUCTOW,
YUCTON XxnonyaTtobyMaxxHON TKaHbi NGO cneumanbHbiM ounctTutenem Tuna OPTIPOP.

CobpaHHbIn Y3 nogkniovaeTcs B po3eTKy onTudeckoro koHHekTtopa BO. NMpu cbopke obpaTtntb
BHMMaHVEe Ha COBMaZeHne BbICTyNa BUMNKM M Na3a po3eTkn. 3aBepHyTb ranky HakuaHyo BUMKK.

- AT-TEAN

Puc. 3.10. NogkntoveHne BUKM ONTOBOSTIOKOHHOMO kabens K po3eTke (koHHekTopy) BO

Ul 132-1-P «EnaHb» cmp. 24
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3.7.12. TecTOBbIV Y4aCTOK YyBCTBUTEITbHOIO S1eMeHTa.

[nsa obecneyeHnst KOHTponsa yHkumnoHmpoBaHusa UMTJT «kEnaHb» HYXXHO Npu NPOEKTUPOBaHUN U
MOHTaXe 3aroXWTb TeCTOBbIN y4acTOK kabens. TecToBbI y4yacTOK ANWHOW He MeHee 4 MeTpoB
yknagplBaeTcsi KonbLOM (Konbuamu) B yaobHom ansa goctyna mecte. [ina obecnevyeHns KOHTPOrbHOM
cpaboTKM HY>XHO NporpeTb TeCTOBbIN y4acTok. [Ins HarpeBa NpMMeHSeTCA NNOCKUA HarpesaTenb, 3a-
KpblBaOLLMIN BECb TECTOBbLIA Yy4aCTOK M paBHOMEPHO NporpesaroLni ero. Temnepartypa NOBEPXHOCTH
HarpeBaTtens He gosmkHa npesbiwath +70 °C.

Mockonbky UMTJT «EnaHb» KOHTponupyeT BCO ANVHY Kabens, To KOHTponbHasa cpaboTka Ha Te-
CTOBOM y4yacTke O3HavaeT npaBusibHOe (PYHKUMOHMPOBaHWE BCEro nssellatens no Bcen AfIMHe 4yB-
CTBUTENbHOIO afemMeHTa.

HonyckatoTca nHble cnocobbl nporpesa kabens AnMHamMn He MeHee 4-x MeTpOB, He paspyLuato-
LmMe 3aWwmuTHY0 060M0YKY YyBCTBUTENBHOIO 3NieMeHTa.

TECTOBBIV YYACTOK - :
4YBCTBUTE/IbHOFO 3/IEMENTA
(HECKOJ1IbKO KOJIELL)

OBHAPYXEH NOXAP
@ B TECTOBOM YYACTKE 43

NAQCKUIA
* CHAFPEBATEfb-=

Puc.3.11. MNMpumep ncnosib3oBaHNS MrocKoro anekTpudeckoro HarpesaTena ans Ka4ecTtBeHHoro
onpeaeneHnsa pabotocnocodbHocTn UMTJT «EnaHby

Ul 132-1-P «EnaHb» cmp. 25
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3.8. Wcnonb3oBaHue u3sBeLlaTens.
3.8.1. WsBewaTtens UM 132-1-P «EnaHb» npMMeHAeTca COBMECTHO C NPUEMHO-KOHTPOSbHBIMKU Npu-

6opamu (IMKI), pabotaowmmm ¢ ABYXNPOBOAHbIMKU LinendamMn 1 cnocobHbIMM pukcnpoBaTb TpuU
pasnnyHbIX cocToAHUS Wwnenda: «Hopmay, «Moxap» n «HemcnpaBHOCTbY.
3.8.2. lutanne WIN obecneumBaeTcs pe3epBMPOBAHHLIM MCTOYHMKOM nutanusa WMBJIMM 12-1,6A,
obecneynBaoLLMM BbIXO4HOM TOK A0 1,5A nNpyv HOMMHAaNbHOM BbIXOAHOM HanpsbkeHun 12B noctosiH-
HOro TOKa UNWn aHanornyHbIM. NutaHme nogaétcsa Ha KnemMmbl u3BewaTtensa ¢ cobnogeHnem nonsap-

HOCTMW.

nMATh 1N 132-1-P
“EnaHb”

KN [0 roxap -~ TtRach
P
- Rok
LIC HencnpaeHOCTL
I
ONTOBOMOKOHHbI#A E‘
K a & enoeso o
MCTOYHUK =
MMTaHMA | l ,&_."
=12B 1,5A @ S[E[E[E B
oS BRSS9 S
ol+| [El2]2]2] [Pl

Punc.3.12 - Tunoeas cxema nogkntodenus UM 132-1-P "Enanb" k INMKIM B gBa WUC gnga nonyye-
Hus curHanos «loxap» u «HencnpaBHocTb». BennumHbl Rok 1 Rnob onpeaensitoTcst B COOT-

BeTcTBUM ¢ PO Ha MK

nrKn

LIC noxap wnu
HeMCnpaBHOCTb

NCTOYHMK
nuTaHmnA
=12B 1,5A

OB IT

nMATh 1N 132-1-P
“EnaHb”

- - {Rad]
— — — — — — =
- o
ONTOBOSIOKOHHbIV 3]
@
K a6 eneo o
Y
=
o
[1F]
=
[=N) [=} Y]
om SR wal o] I 1
N [x]x(2]2 0|y
—| 18121313 Sl |10
+ Clciz|x o

Puc.3.13 - TunoBasi cxema noakntoyeHust UM 132-1-P "Enanb” k MK B oanH LLUC. BenuyuHbl
Rok 1 Roob6 onpeaensitotcs B cootTBeTcTBUM ¢ P3 Ha TMKI1.

Ul 132-1-P «EnaHb»
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Puc.3.14 - Tunoeas cxema nogkntoydeHus UM 132-1-P "Enanb" k MK B gea LUC ¢ pasmeLye-
Hnem Y3 Bo B3pbiBOONacHOM 30He. BennumHbl Rok n Roob onpenenstoTcs B COOTBETCTBUM C

P3 Ha IMKI1

@ § '_ ________ |

o | B3pbLIBOOMAcHas 30Ha
MMKM  JWC noxap L ___= -_ _ l | |
LLIC HeucnpaBHOCTL ] — | |
- F+-—-- | ) N |

ONTOBONOKOHHbLIA O
5| |

| K abenes ©
MCTOYHUK T N | E |
nutanus| 3 } ® |
=12B 1,5A =i §§§§ 2 : |
Usele— |lBlx] EI212(2] B[R] |° | |
RS232 fi— WTI Knn 132-1-P | EX |
ACMC “Epans” | '==_ _ _ _ _ _ _

Puc.3.15 - Tunoeas cxema nogkntoydeHus UM 132-1-P "Enanb" k ACINC unu komnbtoTepy ye-
pe3 USB unn RS232 (cm.n.3.11.3 — 3.11.6). Y3 moxeT pasmeLtaTbCa BO B3PbIBOONACHON
30He.

3.8.3. BHelwHMe uenun nuTaHus, CUrHanua3aumm NOAKMNIYaTCA K KNEMMHMKaM U pa3béMam nsBeLla-
Tenda. ONTOBOMOKOHHLIN Kabernb Y3 vyepes onTuyeckuin KOHHEKTOP nogkntoyaeTcs k BO.
3.8.4. MHavkaumna coctoaHusa usselaTens n pexmMmoB paboTbl OCYLLECTBNAETCA Ha ABYXCTPOYHOM
aucnnee, OONOSHUTENbBHO, ANA NPUBNEYeHUss BHUMaHWUS, NPUMEHAeTCa KpacHbln ceetoanon «[llo-
xap».

e cpaboTok HeT — ceeToamon «lloxap» MuraeT MeanieHHo;

e HeucnpaeHOCTb — cBeToano «lMoxap» muraet ObICTPO;

e noxap — ceetoaunog «loxap» roput 6e3 MuraHun.

Ul 132-1-P «EnaHb» cmp. 27
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3.9. Bnok penenHoro pacwmpuTens.

[na Bblgaun curHanoB cpaboToK MO 30HaAM C MOMOLLBKO pene ncnonbdyeTcs 610K penenHoro
pacwuputens (bPP).

PeneiiHoi 30HOM Ha3biBaeTCsi OTPE30K ANWHbI Kabens, «NpuBsi3aHHOro» K onpegenéHHomy
pene. Mpu cpaboTke nNo y4acTky kabensi, KOTOPbIM BXOAMT B AMana3oH 4anbHOCTM OT Havana o KOH-
La 30HbI BKITOYNTENBHO, cpabaTbiBaeT pene, NpuBA3aHHOE K 3TON 30HE.

Hanpumep, npu noxape [0-12] m — cpabambigaem pesie 30HbI 1

npu noxape [304-360] m — cpabambigaem persie 30HbI 2

npu noxape [200-312] m cpabambieaem perie 30Hb! 3

um.o.

KonunuecTtso pene (30H) 30.

30HbI MOTyT NepekpbIBaTbCS NO AfIMHE, MOryT CoBMagaTtb, MOryT ObiTb YCTaHOBMNEHbI C pa3pbl-
BOM MO AanbHOCTW.

MwuHuManbHoe 3HadYeHne ganbHOCTM 30HbI O MeTpoB, MakcumaribHoe — 8000 m.

Hauyano/koHeL, 30Hbl B MeTpax KpaTHO 4.
3.9.1. B pgexypHOM COCTOSIHMM KOHTaKTbl pene 30Hbl 6roka BPP pa3omkHyTbl, Npu cpaboTke KOHTak-

Tbl pere 3aMblKaloTCA.
ﬁ
51

| B3PLIBOONACHaA 30HA |
|
MAKM - [WC noxap : |
LUC HewvcnpaBHOCTL | |
| . a |
ONTOBONOKOHHbIX E
| kK a 6beneo @ |
MCTOYHUK T_.x H |
nutanusal 1 ,' | o |
=12B 1,5A =zl [FEEE 2 o |
oY 5151212] (25 1Bl |
USBl— [ lol*] [E12(212] [Pl | X |
RS232 | Mmnmmun132-1-P | —m— — — — — — — —
ACIC [ PP] “Enanp”
|
— C1CdC3Cd EI
E I'J"l I'J"I I'J"I F}W 1
| |N|N| ||| SR
C|l@o|@©|©|@| ©| @| @ ol ©
I IZ| | Z| | | | I |snwnuns | T
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Punc.3.16 - Tunosasa cxema no,u,KmoquMﬂ MM 132-1-P "EnaHb" Kk I'Ilzl'l yepes 6ok penenHoro pacLuu-
putens. Mogknioderne k MK no puc.3.12-3.14, k ACIC unu komnbtoTepy vepes USB unm RS232
no puc.3.15. YO moxeT pasameLlaTbCsl BO B3PbIBOONACHOW 30HE.

3.9.2. bnok penenHoro pacwuputensa (BPP) pasmelLéH B otaensHOM kopnyce, ¢ 6riokom 06paboTkm
coeaunHsieTca kabenem anuHon o 100 m.

MuTaHne 6noka penenHoro pacwmpuTtens — ot 6noka obpaboTkn no kadento.
3.9.3. CoeanHuntenbHbii kabenb BO-BPP npeactaBndet cobon 2 pasbema, COeaMHEHHbIX Kabenem
«BUTasn napa.
3.9.4. CoeanHnTtenbHbi kabenb BO-BPP Heobxoaumon anvHel cobupaeTcs noTpebutenem no cxe-
Me pacnavikn kabens puc.3.17. ns cbopkn kabensa B komnnekte ¢ BPP nagyt gBa pasbéma Tuna
DBO9F.

Ul 132-1-P «EnaHb» cmp. 28
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Pnc.3.17. Cxema pacnanku kabens 6O-EPP.

3.9.5. CobpaHHbin kKabenb nogkrtoyaeTcss K pasvémy BPP 6noka obpabotku (puc.1.3) n k aHano-
rmyHomy paswémy 6roka BPP.

3.9.6. YcTaHOBUTb pexumM nepeaayn AaHHbix ¢ ucnonb3osaHnem BPP (n.3.11, 1abn.3.13).

3.9.7. B Tom cnyvae, ecnu kabenb cobpaH npaBurbHO, To BO nepergéTt B pexnm KoHTponda obcTa-
HoBku. B npoTtmBHOM crniydyae BO «He yBugut» BPP, Bbigact kog ownbkn 032 («HeTt obmeHna BO ¢
6nokom penewHoro pacwuputens (BPP)», Tabn.3.15).

3.9.8. labaputbl 6noka BPP 265 x 185 x 95 mm (6e3 y4éTa KabenbHbIX BBOAOB).

Al 132-1-P «EnaHby cmp. 29
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3.10. BknroueHue 6noka 06paboTKM usBewarens
3.10.1. Mpun nogaye nuTaHus NN pectapTe nsBellaTens BbiICBEYMBAETCA TEKYLLMIA HOMEP MPOLLNBKU
1 garta cos3gaHus npowmekn. Hanpumep:

M p o w B F
2

O T

Vv
2

n K a 1 . 7
4 0O 6 0O 1 4

Uepes HecKomnbko CEKyHZ Ha 3KpaHe MOSIBUTCS HafnuCb TEKyLLero COCTOSIHUSI U3BelLaTernsi, Hamnpu-
mep:

b

n n -1 - P E
O e e

1 3 2
X Y P H bl W p

NN a H
X N M

3.10.2. NepBoHa4anbHOe BKNIOYEHME N3BELLLATENS.

Mpn nepBoHavanbHOM BKITHOMEHUN nogaTb NuTaHne Ha bO nasewartens 6e3 NogknNoYeHnsa vyB-
CTBUTESIBLHOIO afieMeHTa.

MpumepHo yepes 20 cekyHa Ha XXKU-gucnnee BO nosiButcs coobuieHme 06 owmnbke 133. 3to
HOpMarnbHO.

H c
K

B O
1 3 3

e m n p a B e H
o n He ncone

OTKNIOYUTL NUTaHME, NOAKIOYUTL YYBCTBUTENbHLIN 3anemMeHT. NogaTe nutaHve Ha BO u3Be-
waTens.

Ecnn Y3 cobpaH npaBunbHO, TO Npu cTapTe usBellatenst owmbok He GyaeT BbiaaHo, 13Bella-
Tenb aBTOMaTUYECKVN NEPENET B PEXMM KOHTPOMSA 3a noXapamu.

mni3a=2- -1 - P E n a H b
O e Xy p H bl 1 P e X nu m
YcTaHoBUTE NapamMeTpbl n3eelatens no n.3.11.
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3.11.

HacTtpoiika napameTpoB usBewaTens

3.11.1. Pexumbl nssellaTens, yCTaHOBKM N NMPOCMOTP COCTOSIHUS NEPEKITYalnTCs C NOMOLLbLIO Kna-
BMaTypbl kHonkamm «Copocy», «COpocC 3ByKay, «1», «|», «YCTaHOBKa».
3.11.2. Komanpa YecmaHoeku ucnonb3yetca ang Bbibopa koHurypaumm nasewatens.

OTKpbITb NEpefHIo NaHenb, YTOOblI NONy4YMTb A0CTyN K kHonke «YCTy». IMpu kaxgom Haxatum
KHOMKM «YCTaHOBKa» NPOUCXOOUT Nepexod B criedylowmi NyHKT MeHto. Beibop napametpa nepebo-

POM KHOMKaMu «1» «|». Bblxog u3 pexuma no tanvayry.

Bbi6op TemneparypHoro knacca. NMNTJ1 «EnaHb» MmoxeT 6bITb HAacTpoeHa Ha nbon Temne-

paTypHbin knacc no NOCT P 53325. Ha XKW Hagnucb «Temn.knacc». 3HayeHus nepebopom
Al,A2 A3,B,C,D,E,F,G,ALIR,A2R,A3R,BR,CR,DR,ER,FR,GR,R. Mo TemnepaTypHOMYy Knaccy ornpe-
aenseTtcs Temnepartypa U CKOPOCTb NpupaLLeHns TeMmnepaTypsbl, BbidbiBatoLme cpaboTky.

T EMDIN

K JnATCZC

A 2 R 1

!

Bb160op pexuma nepegaymn. Ha XKW Hagnmck «Pexum paboTbi».

Bbibop pexxuma nepebopom ctpenkamm «BHU3», « BBEPX» .

Tabnuua 3.13 — NogkntoveHne BbIXxoAoB 6/10ka 06paboTKM B pasnnyHbIX pexmmax nepegaym

Pexxum nepeaayum AaHHbIX | BbIXOA penenHbIn 6ok penemMHoro nepepaydya AaHHbIX
M n3BeLeHumn pacwuputena BPP | yepes USB wunm
RS232 Ha BepxHuM
YPOBEHb
MOJIYABTOMATIY. + - _
ABTOMATWM. + - +
TECTOBbIN + - +
MONYABTOM. BP + + —
ABTOMATWY. BP + + +
TECTOBbIN BP + + +
PEXUWUM P A B OT bl 1
n onyABTOMATMW M\ !

YcTaHOBKa HOMepa pernemHomn 30Hbl U Havyaro-KoHew 30Hbl.

Kaxpgas penenHast 3oHa ot 1 go 30 onucbiBaeTcA: HOMEP penenHon 30Hbl, Hayano B MeTpax,

KoHeL, B meTpax (cm.n.3.9).

Ecnun Hayano n koHew nvetoT 3HadeHnsa 9999, To 9To o3HaYaeT, YTO 30HaA OTKITIHOYEHa.
He obsas3atenbHo noakntodaTth Bce 30 penenHbiX 30H, JOCTAaTOMHO ONUCaTb TONbKO TO KONu4ye-

CTBO, KOTOpPOE TpebyeTcs.

Mpwn BoIBOpE KOHUIypaLnmM HaxaTb KHOMKY «YCTaHOBKay», HAUTWU NapameTp «perienHas 30Hay.
HauanbHasa 3oHa NNN = 001 ¢ napameTpamu ganbHocTb Hadana AAAA u koHua BBBB.

PENEMWHASHA
N N N A AAA

3 OH A
B B B B

1
M

CMEHA HOMEPA TEKYLLEW 30HblI.

YCTAHOBKA [AAJTbHOCTEN HAYAJIA U KOHLIA TEKYLLIEW PEJTEVIHOW 30HAbI
CTtpenka BHM3 yMeHbLUaeT HoMep 30Hbl Ha 1 40 1 (MUHUManbHbIN = 1).
Ctpenka BBepx yBenuynsaeT HoMmep 30Hbl Ha 1 go 30 (MakcumanbHbi = 30).

PENEMWHA S
MMMEBcccc

3 OH A
D DDD

1
M|

Wl 132-1-P «EnaHby
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HaxaB «Cbpoc 3Byka» («[lo3nuusay) nepexogum k BbIbopy Hayana 30oHbl B MeTpax.
CTpernka BHU3 yMeHbLUIAeT paccTosiHMe B Havana 30Hbl Ha 4 M (MuHUMarnbHoe = 0)
CTtpernka BBepx yBenMunMBaeT paccTosiHMe B Havana 30Hbl Ha 4 M (MakcumanbHoe = 7996).

PENEMWMWHAA 3 OHA 1
MMM EEEEIRPNDTDTDD M |

Mapkep I nokasblBaeT KOPPeKTUpyemMoe YNCNOo
Haxas «C6poc 3Byka» («[lo3uumsa») nepexoanm K BblGopy KOHL@ 30HbI B METPax.

CTtpenka BHU3 yMeHbLUaeT pacCcTosiHMe B KOHLA 30HbI Ha 4 M (MUHMMarbHOE = Havarny 30Hbl)
CTtpenka BBepX yBenvymnBaeT paccTosiHME B KOHLA 30Hbl HAa 4 M (MakcumarnbHoe = 7996).

PENEMWMWHAA4 3 OHA 1
MMM E E EE FFFFHR M|

Mapkep ] nokassisaet koppekTupyemoe uncrio
OTK/TKOYEHME TEKYLLEW PEJIEVMHOW 30HbI

HaxaTtne kHomnku «Copocy» («OTKI.30HbI») - «OOHYNEHne» Havana-koHLUa 30Hbl, OTKITHOYEHNE 30HbI.

P NEMWHAA 3 OHA 7
N N 9 9

E
N 9 9 9 9 9 9 M

NNN = Homep TekyLLen 30HbI.

BbIXO U3 NMYHKTA “PEJTIEMHAS 30HA»
Haxatne kHomnku «YCTaHoBKa» - Nnepexos K Apyron nosnuumn MeHo YcTaHoBka.

Mocne okOH4YaHuA Bbl60pa Komtmrypauuu 3aKpbITb nepeaHOI0 NaHesnb.

Ul 132-1-P «EnaHb» cmp. 32
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3.12. CocTosaHue usBewjaTens
3.12.1. CamoguarHoctuka UIMTI «Enanb». Onpeaenenne mecta obpbiBa kabensi.

Useewatens UMTJIT «EnaHb» - 3TO CMOXHOE YCTPOMUCTBO, KOTOPOE aBTOMaTUYeCKU nogaep-
XnBaeT cBol paboTocnocobHOCTb. «EnaHb» camoCTOATENbHO OLEHMBAET COCTOSIHUE YYBCTBUTENb-
HOro 3MEMEHTAa, Ka4eCTBO COeAMHEHU, MECT CBapKU M B KaKMX-TO npegenax noactpanmBaeTcs nopg
Tekywme napameTpbl. Takke «EnaHb» OuarHOCTMPYeT COCTOsIHME BCeEX ONOKOB YCTPOMCTBA, MEX-
GnOYHbIN 0OMEH, UCNPABHOCTb MUKPOCXEM NaMSITU.

B Tom cnyuvae, ecnn UMTJ1 «EnaHb» He MOXET CaMOCTOATENbHO YCTPaHWUTb OLWKOKY, TO U3-
BeLLaTeNnb NepexoanT B COCTOsHME oTobpaxeHusa HencnpaBHocTn Ha KK v nepegaét kog owmbkm
Ha BEPXHUN YPOBEHb.

K HeycTpaHumbIM owmnbkam OTHOCUTCA OOpbIB kabens BCneacTBME MexaHUYeCcKoro nospe-
XOEHWSA ONTOBOJIOKHA, BbIrOpaHUs Kabens, o4eHb NIIOXOM CBapKMW.

Tabnvua 3.14 — OTo6GpaxxeHne HeMcnpaBHOCTEN N3BeLLATENS

HeucnpaBHOCTb CBeToO- XKW nHpgukaTtop Pene BbIXxoaa
anon
HewucnpaBHOCTL n3Be- Beictpo | Ha 2KKW kog HeucnpaBHocTM Tabn.3.14 PasomkH. pene
wartens muraet Heucnp
O6pbiB kKabens Boictpo | Ha XKKW panbHoCTb 00 06pbiBa kKabens PasomMkH. pene
muraet Heucnp
O6 p bl B K a 6 e n A
H a A N crT . 9 6 M

Tabnuua 3.15 — Kogbl HeMcnpaBHOCTU U3BellaTens

Koa Ha gucnnee | 3HayeHue Koga HeMcnpaBHOCTU
HeucnpaBHOCTN GNTOKOB 06pabOTKU 1 penenHoro pacwmpurens
001-004 HeuncnpaBHOCTb BONMOKOHHO-0ONTMYeCcKoro garymka (BOM)
005-014 HeuncnpasHocTb 6noka 06paboTkm n nigukauum (6OW)
032 Het o6bmeHa BO c 6rnokom penenHoro pacwwmputens (BPP)
033-035 HewncnpaBHocTb 6noka penenHoro pacwunputens (bPP)
HencnpaBHOCTM YyBCTBUTENILHOIO 3J1IEMEHTa
132 O6pbiB nnHMM Y3 Ha ganbHocT NNNN meTpoB
133 He nogkno4én Y3
134 BO He BMAMT KOHUA NHUK (ANHHBIM Kabenb Y3 unu 6onblume notepu)
135 CrivwkKomM ManeHbK1n curHan ¢ iMHumn
136 Crnivwkom 0onbLUMEe OTPaXEHUSA Ha KOHLUE NUHUW, TEPMUHATOP OTCYTCTBYET
U He ncnpaBeH
137 HeT coeguHenns unu HeucnpaseH TepmomeTp DS
143 HewncnpaBHOCTb Na3epHOro nanyyarens
144 HennoTtHoe nnu 3arpAa3HEHHOE NOACOEaMHEHME K ONTUYECKOMY KOHHEKTOPY
MpumeyaHume. MNpocbba npu obpalleHmn no nosogy HemcnpasHocTn BO coobwaTe kogbl HEUC-
npaBHoOCTEWN.
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3.12.2. NMonyaBTOMaTUYECKUI pexnm paboTbl nsseLlaTens.

B nonyaBTOMaTnMyeckOM pexume u3BellaTenb KOHTPONMpyeT MOsBEHUME NOXapoB MO BCEW
AJNIMHE YyBCTBUTENbHOrO anemMeHTa. Npu nossneHnn noxapa otobpaxaeT obHapyXeHHble JanbHOCTU
noxapoB Ha >XKW-gucnnee, KOMMyTUpyeT BbIXOAHblE pene n uUKCUpyeT COCTosiHMe cpaboTku A0
pyyHOro pectapta ussellarens kHonkon «CBPOC».

Tabnuua 3.16 — NonyaBToMaTnyeckmn pexxmm paboTbl (BbIXO4 Ha pene).

BHellHee Bo3gen- CBeTo- XKW nupgukartop Pene BbiIxoga
cTBue avnon
Temnepatypa n/nnm Penkne 3aMKHYThI
mniisa?=2-1- P E n a H b
CKOPOCTb MpupaLeHns | BCMbILLIKK OLEXY P HB PEXMWM
HWXKe NOPOroBOMN.
[JeXypHbIN pexum
CpaboTtka no noxapy | loput PasomkHyTO
n . MmOoXATP OB 0 0 0 1 r
pumep: 000 1) 1 50 4 M pene lNoxap
OauvH noxap Ha ganb-
HocTn 1504 m

BHumaHue, npu nony4eHnn cpaboTku n3BeLLaTenb OXnaaeT KOMaHabl NPoAoMKeHUs paboTbl KO-
MaHaon kHonkn «Copocy

CpaboTka no noxapy | loput PasomkH. pene
MOXAPOB 0001 T

MNoxapos 6ornee oaHo- 000 1) 1 504 M 1| | Moxap

ro.

MosiBneHne Ha aucnnee cnpaBa CUMBO-
noe 1 1 | o3Ha4yaeT, 4YTo CcobbITUA Bonb-
e, YeM yKnaablBaeTCcs B OAMH 3KpaH U
NMPOCMOTPETb WX MOXHO KHOMKaMu «1»
«».

Ecnn nogkniouéH BPP 1 BeiOpaH pexxnm ¢ nogaepxkon 6rioka penenHoro pacwumputens «MNO-
JIYABT. BP», 10 pene BPP 30H ¢ 3aukcnpoBaHHbIMM NOXapamu 3amblikatoTcs. (Belbop penenHbix
30H cM. N.3.11.2 «YcTaHOBKa HOMepa perierHON 30HbI U Ha4aro-KoHeL, 30HbI».)
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3.12.3. cnonb3oBaHue noptoB USB n RS232 UMTJ1 «EnaHby.

Onsa nogkntoveHns UMTI «EnaHb» K ycTponcTtBamMm BepxHero ypoBHs (komnbtoTep nnu ACIC)
ncnonbaytotcs noptel USB nnn RS232 nsselwaTtens.

YTtob6bl NpoBepuTb OYHKLUNOHUPOBaHNE M3BeLlaTensi B aBTOMaTUYECKOM M TECTOBOM pPEXMMax
ncnonb3yetcs ytunuTa elan.exe (NpynaraeTcsa K u3BeLwaTento, MOXHO ckadaTb C canTa NpousBoau-
Tena www.etra.ru).

[nsa ncnonb3oBaHMsa NporpamMmmebl elan Hy>HO
e YyCTaHOBMWTbL Ha KoMMbloTepe Apansepa FT232R USB UART (npunaratoTca K u3seLlatento, MoXHo
ckayaTb C carTa npoussoauTens www.etra.ru);

o coeanHntb USB-nopT komnbtoTepa n USB-nopT uaBelLartens ctaHgapTHbIM kabenew;

e 1nbo nopT RS232 nsBeLarens ¢ noptom RS232 (USB) komnbloTepa;

e BKkOuUTL Ha BO n3Bewatens pexum pabotsl KABTOMATUYECKUN» nnn « TECTOBbI»;

e 3anyctuTb nNporpammy elan.exe. [porpaMma aBTOMaTUYECKN BbIXOAUT B PEXMUM paboTbl U KOHDU-
rypaumio (TemnepaTtypHblii Knacc 1 anuvHy kabens), ycTaHoBIEHHble B 6noke o6paboTku naeeLuarte-
ns;

e HaxaB Konky «HacTtponka», BONTM B OKHO HAacTpOEK, YCTAaHOBUTb MyTb K 3ByKOBOMY hanny coob-
LLleHMa O noXape, ANUTENbHOCTL BOCNPOU3BEAEHNS] 3BYKOBOro COOOLLEHNS, napaMeTpbl oTobpaxe-
HUS rpadkoB B TECTOBOM pexnme (puc.3.18);

e B MOSsIBUBLLEMCSI OKHE yCTaHOBUTb Homep COM-nopTa.

L -
B Hacrporiin o || &= || 22|

3BYKOBOA CUMHAN TREBOr

MyTe 1k "wave" painy: @E}i MM132-1-PRB0K ¢ USB \Soundssound 1 way WMameHrTs

Meprog 3ByKOEOro CMrHanNa, Mc @

Hactpolik rpadika

UseT marim rpacia: - HameHuTs

JHEYEHWE TEMMNEPATYDRI MPW OTCYTCTEMK OaHHED, ©

.' Brizos NPHUNOCKEHKMA WS TRER CD]‘IIEIHHTI:

Puc.3.18 - MNanenb HacTpoiika nporpammel elan.

BHumaHue! MNMporpamma elan npegHasHayveHa ans npoBepku padortocnocobHocTtn UMTI
«EnaHb», koHTponsa dyHKunoHnposaHuas u HE npegHasdHayeHa AnA 3aMeHbl MPUEMHO-
KOHTPONbHOro npubopa.
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3.12.4. ABTOMaTM4eCKMI pexxum paboTbl n3BeLaTens.

B aBTOMaTU4eckoM pexnme paboTbl M3BELATENb KOHTPONMMPYET NOSIBNEHME NOXapOB MO BCEW
OITMHE YYyBCTBUTESbHOrO arnemeHTa M3BewaTerns TpaHCNMpyeT Ha BEPXHUN YPOBEHb JaHHble MO Mo-
Xapam (ganbHOCTH), KOMMyTauusa pene u nHankaums ceetoamona «loxap» coxpaHdaetca. Ha KK
nHanKaTope MHopmaums no cpaboTkam He oTobpaxkaeTcs, T.K. NpegnonaraeTcd, YTo oTobpaxeHune
1 06paboTKy AaHHbIX MO NoXapam peannsyeT BepXHUA YPOBEHb

Tabnuua 3.17 — ABTOMaTMYeCKU pexxum paboTbl (Bbixod Ha USB nunn RS232 u pene).

BHeluHee Bo3aen- CseTo- XKW nHaukatop Pene Bbixoaa
cTBMUe avon Mporpamma elan.exe
Temnepatypa n/nnm Pepkne 3aMKHYTbI
mnis3?2-1- P E n a H b
CKOPOCTb NpupaLleHns | BCMbILWKK PEXMWM ABTOMAT
HWXKe NOPOroBOM.
LOeXypHbIA pexum OkHo Elan
o= EnaHe EI@
COM-nopT:
PEXXKMM: ABTOMAT
Moxape!
[F] Puxcuposats Tabniwy
CocTofHue : Outemums
TKa Mo nox
Cpabo .a o noxapy | lNoput R — —— Pa3omkHyTO
Mpumep: PEXMWUM ABTOMAT pene [Toxap
[lBa noxapa Ha ganb-
HOCTAX 12 1M 16 M OkHo Elan
a5 Enanb BEEE
COMnoD
PEXKMM: ABTOMAT
Lloxzped HaﬁAeHHble noXapel.
4 | e==="""" PACCTOAHWE B METPAX
[ PuxcuposaTs Tabmay
CocToaHnd. HalgeHo 2 noxapos Quemims
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Tabnvua 3.17 - (NpogosmKeHne)

BHellHee Bo3gen- CBeTo- XKW nupgukartop Pene Bbixoga
cTBUe avon lMporpamma elan.exe
HewucnpaBHOCTbL 13Be- BbicTpo PasomkH. pene
warens Muraet Ha >KKW koa HencnpasHocTn Ta6:n.3.15. Heucnip
OkHo Elan
85 Ename ‘?”E”?'

COMnopr

PEXWM: ABTOMAT

Moxaps!

[F] #ukcuposats TaGnmy

CocTroaHue: HeT noxapos Quiemm

:10. OwmBka Myns=Ta, kog 134

enzsEcTHaA OwndKa
43:37. OumBka MynsTa, kon 137. HemssecTan ownbika

13:45:33. Qwwbka MynsTa, koa 137. HewssecHan ownbka

Ecnn nogkniouéH BPP n BbiGpaH pexunm ¢ nogaepxkon 6roka penenHoro pacumpurtensa «AB-
TOMATWY. BP», To pene BPP 30H ¢ 3adhmKCcMpoOBaHHbLIMUK NOXXapaMu 3amblkatoTcd. (Belbop penen-
HbIX 30H cM. N.3.11.2 «YcTaHoBKka HOMepa penemHom 30HbI U Hayano-KOHeL, 30HbI».)

3.12.5. TecToBbIN pexum paboTbl n3BeLaTenNs.

B TecTtoBOM pexume paboThl M3BeLlaTeNnb KOHTPONMPYET NOSBMEHME NOXapPOB Mo BCEW ANUHE
YYBCTBUTENbHOIO aNemMeHTa. M3aBelwaTens TpaHCNMpyeT Ha BEPXHUIN YPOBEHb AaHHbIE NO TeMnepa-
Type B ONTOBOSIOKHE Kabensi 6e3 gopacyéTta faHHbIX AN NOonyYeHnsa TemnepaTypbl Ha 060no4Kke Ka-
0engd, kommyTaumsa pene n niaukauuna ceetoguona «lMoxap» coxpaHsaetcs. Ha XXKKN nngukaTtope
nHdopmauma no cpaboTkam He oTobOpaxaeTcs.

Ecnn nogkniouéH BPP 1 BbiOpaH pexnm ¢ noaaepkkon 6rioka penenHoro pacwmputens « TE-
CTOBbIN. BP», To pene BPP 30H ¢ 3acbvKCUpOBaHHLIMK NOXapamu 3ambikatotcs. (Buibop peneir-
HbIX 30H cM. N.3.11.2 «YcTaHoBKka HOMepa penenHom 30HbI U Hayano-KOHeL, 30HbI».)

Ul 132-1-P «EnaHb» cmp. 37

peknama

KDaDl : MakcrmasibHO HagéxHoe poccuiickoe obopyaoBaHe CKY/ - COT - OC - Cb www.kodos.ru



SpsucT

Tabnuua 3.18. — TecToBbIN pexmm paboTbl (Bbixog Ha USB nnn RS232).

BHellHee BO3aem- CBeToO- KK vHgukaTop 3Byk Pene
cTBUe aunon Mporpamma elan.exe Bbixoga
MN3meHeHne BHeLUHEN Pepkne HET | 3aMKHYThI
mn?iiwi32-1- P E n a H b
Temneparypsbl. BCIMbILLKK TECT OB W PEXUM
Tecmoebil pexum Mpn 06- | OkHo Elan
rniposodumcs rpu Hapyxe- o =TT
memriepamype ebiuie HUKU No- COMnopr:  COM? -
o
+25°C. Kapa - PEXWM: TECTOBbIN
Bce meMﬂepamypbl rOpMT PacTosHmne, M Temnep. 'C o
Huxe +25 °C - EE
WIMTI1 «EnaHby npu- . >
pasHusaem K 1
+25°C e
[F] Puxcurposats Tabmay
lowasaTs rpaeue AMO
[[owemm |
lNpumeyaHue:
o hnaxok «ukcnpoBaTtb TabIMLY»
No3BONAET 3anpeTUTb/paspeLLmnTb 06-
HoBreHne Tabnuubl AnNs NPocMoTpa AaH-
HbIX;
o dhnaxok «nokasatb rpadouk OrMo»
BKNIOYaET/BbIKITHOYAET OKHO rpadonkoB
OkHo Elan. 'pacpuk OMNA pacnpenene-
HUSA TemnepaTypbl No AnMHe kabens
B 44 zarcie [= ==
313
30
29 &
0 28 T
;E; 271 +
26 T
25 1
24 1
24 : : | : : :
0 5 10 15 20 25 30
PaccTosHue, M
lNpumeyaHue:
¢ rpaduk MmacwTabnpyeTcsa KOecukom
MbILLIN;
e [Jlep>Ka IeBYy0 KHOMKY MbIIN Bbipesa-
eTca Tpebyembin y4acTok rpaduka;
e MpaBas KHOMKa MbIlLN — MEHIO OTOB-
paxeHus rpaduka.
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3.12.6. Bkntouenue UMTJT «Enadb» B ACIC, noakntoderue k MK

M3BellaTenb NoxapHbii Tennoson nuHenHbin NIM132-1-P «EnaHb» onpegensieT mecto noxapa
C TOYHOCTbIO 40 yyacTtka, pasHoro 4 m. UMTJT «EnaHb» npegoctaBnseT BO3MOXHOCTb afpeCcHOro
Tywenus noxapa. UMTI «EnaHb» B pexnme «ABTOMATUYECKUM» (TpaHcnaumus OaHHbIX) nepe-
AaeT AaHHble Ha BEPXHUIA YPOBEHb, KOTOPbIM MOXET ObITb KomnbtoTep nnu ACTIC.

ACTIC gomkHa «noHUMaTb» AaHHble, koTopble nepegaet UIMTIT « EnaHb».

Kak HanucaTb cOGCTBEHHYIO nporpammy unu apanseep ansa ctbikoBku ¢ UMNTI «Enanb»?

Ona 3Toro Hwxe OonucbIBaeTCA OTKPbITbIA MPOTOKOS MonydeHnsa paHHeix ot UM 132-1-P
«EnaHb» ycTponcTBamun BepxXHeEro ypoBHS.

| appecwoe
I Ttywenne
! noxapa
ACOT :
— Mogyni |i|
noxapg-

HYYBCTBUTEN bHBIM
INeEMEHT

I
|
[}
|
1
ZE i
| noxapa
|
[}

USB unTtn! = L ______J
RS 232 | “Enane”

Pnc.3.19 — MNepepaya ganHHbix UMTI «Enane» Kk ACIMT ana agpecHoro TyweHus noxapa

3.12.6.1. MNpoTtokon o6meHa UMTJT «EnaHb» ¢ nepcoHanbHbIM koMnboTepoM (IMK) nnm ACTIC.

Ons o6meHa c MK nnn ACIMNC y UMTI «Enanb» ectb nopTtel USB 1 RS232.
lMocne ycTaHOBKM Ha nepcoHanbHbli KomnbtoTep ([MK) cooTBeTCTBYWOWIMUX OpanBepoB WU
noagkntodeHuto Kk MK «EnaHny, nocnegHas onpegenseTcs B ONepauyMOHHOM CUCTEME  Kak
BUPTYanbHbIN COM-MNOPT.
MapameTpbl 0OMeHa No BMPTyanbHOMY COM-MOPTY:
CkopocTb 06MeHa nHdopmaumen — 115200 6ut/cek;
¢ [lepenava ocyuwectenserca 6e3 6uta YETHOCTU C OOHUM CTON-BUTOM;
¢ KonnuyectBo OMTOB JaHHbIX B Kagpe - 8.
JNlornyeckmm ypoBeHb NpoToKona obmeHa no BMpTyanbHOMY COM-MOPTY:
e B kauyectBe Begyuwero Bceraa Bbictynaet «Enanb». CootBetctBeHHO K Bcerga BbiCTynaeT B
ponu Be4OMOro.
e O6meH mexay MK n «EnaHbio» OAHOCTOPOHHWA M OCYLLECTBNSETCA MOCPEACTBOM Nepeaayu
naketoB oT «Enann» k NK.
e Kaxagbih nepenaBaembli «EnaHbo» nakeT, (Oanee HasbiBaeMbli KOMaHOON) CcoCTOUT
nocrneaoBaTenbHOCTN KagpoB, MO CTPOro 3agaHHoMy cdopmarTy.
o KomaHgbl oT «EnaHu» umetoT cnegyowmnin Bua:
‘@’ <Size> <Command> < Parameters> <CRC8>
3p0ecb
‘@’ (1 6anT)— cuHxpoHunsaums (bant Ha4ana komaHabl) 0x40;
<Size>(1 6ant) — pasmep (KONMYECTBO MH(OPMALMNOHHLIX BanT, T.e. BCex 6aMTOB KOMaHAbl
KpOMe CUHXPOHU3aLuK, pasMmepa n CBEPTKN); O KOMaHA, He coaepXKalumx napameTpoB, Kosmye-
CTBO nepefaBaeMbix 6anT paBHO 2.
<Command>(1 6au1T) - komaHga (kog Komanabl 1 6anT) — cm. Tabn.3.19;
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< Parameters>(0..254 6anT) - napameTpbl KOMaHAbl (HAaNpuMep, KO3aPULUNEHTBI, agpec) — Mo-
ryT OTCyTCTBOBATb;
<CRC8> — koHTpoSibHasA CBEPTKA (CM. HUXeE).
OcHoBHble KOMaHAbI, NOAAEePKMBaAEMbIE MHTePdENCcoM, NpeacTaBneHsl B Tabn.3.19.
e BbluncneHme koHTponbHom cBépTkn CRC8
KoHTponbHast ceépTka CRC8 nepen Havanom nepegayn/npyéma naketa obOHynsieTcs u Bbl-
yncnseTca ona Bcex 6anT, BXogdawmx B nakeT, kpome cobctBeHHO 6anta CRC8. CeépTka nony4vaet-
Csl C NOMOLLbIO nognporpaMmmMbl 1, HanMcaHHOM Ha s3blke Cu:
Il Nognporpamma 1
/I crc — ucxogHoe 3Ha4YeHue CBepPTKU
// data — cnegyrowmn 6anT AaHHbIX
/| Bo3BpallaeT cBepTKYy, BbIYMUCINEHHYIO ANs cneayouwero 6anta gaHHbIX
unsigned char UART_CRCB8(unsigned char data, unsigned char crc)
{
crc M= data; /I ACKINMIOYARKOLLEE UJTU c bainTom
if (crc & (1<<0)) {// ecnn yctaHOBNEeH HyneBon 6UT
crc >>=1; Il caBnHyTb BnpaBo
crc |= (1<<7); Il yctaHOBUTb 7-0M GUT
crc A= 0x3C; // UCKITIOYAIKOLLEE UITA c 0x3C
}
else crc >>=1; I/ nHa4e - cABMHYTL BnpaBo
return crc;

Mpun paboTe B NnonyaBTOMaTtn4eckoM pexmme obmeH mexay «Enanbto» n MK otcytcTByer.

Mpn pabote B aBTOMaTU4eckoM pexunme «EnaHb» nepepnaétr B MK TexHonornyeckue
napameTpbl (kOMaHga ¢ kogom 2 m3 Tabnuubl 3.19) pa3 B 6 c. OToM Xe komaHaon «EnaHb»
coobwaet nporpamme MK 0 CBOEM CyLleCTBOBaHWN, a TaKKe O BO3HMKHOBEHMM HEWCMPABHOCTMU,
BbICTaBNAS KO COOTBETCTBYHLLENW HeucnpaBHOCTM B none <Error>. B cnyyae BO3HWKHOBEHUSA
noxapa(oB) «EnaHb» yctaHaBnuBaeT 3HaveHue nonsa <FireFlag> B komaHge ¢ KOOOM 2, U Ha4YMHaeT
nepegasaTb MHpOpMaLMIO O noxape(ax), UCnonb3ys KoMaHay ¢ kogom 3 (cM. Tabnuuy 3.19).

Mpn pabote B TectoBOoM pexume «EnaHb» pa3 B 6 C¢ nepegaét komaHgy C kogom 3 u
AOCTOBEPU3OBaHHbIE AaHHble Npu Nomowm komanabl 1. B atom pexume «EnaHb» ocyuwiectenser
MOMCK noxapa, U B Cny4Yae BO3HMKHOBEHMS ero BbicTaBnseTt none <FireFlag> komanapl ¢ kogom 3,
HO He nepegaéT MHgopmaumio 0 noxape(ax), Kak 3To AenaeTca B aBTOMaTUYECKOM peXnME.
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Tabnuua 3.19 - Cuctema komang UMTIT «EnadHb»

<SEND DATA>
Otpatb nopumnto
AOCTOBEPU30OBaHHbIX
JaHHbIX

AEeKC B MaccuBe 40CTOBEPU30-
BaHHbIX AaHHbIX, KOTOPOMY CO-
OTBETCTBYET NEPBbIA ANIEMEHT
nepeaasaemon NopLmmn 4ocTo-
BEPU30BaHHbIX AaHHbIX.
(Mnagwmn 6anT nepegaéTcs
Brepén)

<DD_0> (2 B) -
[A0CTOBEPU30OBaHHbIE JaHHbIe

<DD_N>

Kop HanmeHoBaHue MapameTpbl 3anpoca KommeHTapun
KOMaHAbl KOMaHAbl < Parameters>
<Com-
mand>
1 <Index>(2B) (0...1999) - nH- Mpn pabote B TECTOBOM

pexume «EnaHb» nocpen-
CTBOM 3TOM KOMaHAbl OTAa-
et OOCTOBEPU3OBaHHbIE
haHHble. [lepepava Bcero
MaccumBa [OOCTOBEPU3OBaH-
HbIX AdaHHbIX (ero pasmep-
HOCTb MOXET  OocTuraTb
2000) nepenaétcst HECKONb-
KUMKW TakKMMK KOMaHOaMu, y
KOTOpPbIX MEHSAETCA 3Hade-
Hue nons <Index>. Bonpoc o
TOM, CKOMbKO 3JIEMEHTOB
MaccuBa [OOCTOBEPU3OBaH-
HbIX AaHHbIX NepegaBaTb B
ogHon KomaHpae, «EnaHb»
pewaet cama. BbiGpaHHbIN
NOrMYECKNA YpOBEHb NPOTO-
Kona nosBonseT nepena-
126 ane-

MEHTOB MaccuBa B OJHOM

BaTb He Oornee

KomaHge. Y nons <DD_x> u
<Index> nepBbIM nepeaa-
eTcs Mnaawumn 6anT
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Kopn HanmeHoBaHue MapameTpbl 3anpoca KommeHTapum
KOMaHObl KOMaHObl < Parameters>
<Com-
mand>
2 <Error> (1B) - kog owno6kKMn [aHHasa komaHga ncnonbay-
<WorkMode>(1B) - pexum eTcqd B aBTOMaTW4ecKoM W
paboTtbl Enaxun TECTOBOM pexunmax.
<CableType> (1B) — Tun ka- | Ecnn «EnaHb» ncnpasHa, B
oens none <Error> nepegaércs 0,
< CableLength> (2B) — anu- | B NpOTMBHOM Cny4ae nepe-
<SEND_TECH_ Ha kabens OaéTca Ko HeucnpaBHOCTH
DATA> <TemperClass>(1B) - Tem- (owndkn).
Otpatb nepaTypHbIA Knacc B cnyyae oTcyTcTBUA noxa-
TexXHonorn4eckne <FireFlag> (1B) - conar Bo3- | pa none <FireFlag> paBHO
napameTpbl HUKHOBEHUSA noxapa 0. B crnyyae BO3HMKHOBEHUS
<BreakDistance> (2B) - me- | noxapa none <FireFlag>.
CTO BO3HUKHOBEHUS 0OpbI- | ycTaHaBnueaeTcs B 1.
Ba kabens < CableLength> - Tun un-
<Reserve> (10B)- 3ape3ep- | signed int (16 6uT).
BUPOBaHbI MepBbiM nepenaércs
MnagLwum oanT
3 <Index>(2B) (0...1999)- nugekc | MNMpn paboTte B aBTOMaTU4eE-
B Maccuee onaros NoXxapos, CKOM pexume «EnaHb» no-
KOTOPOMY COOTBETCTBYET Nep- | CPeACTBOM 3TOW KOMaHAbl
Bbll 9fIEMEHT NepeaasaeMon OoTAaET chnarn noxapos. [Ne-
nopumm cpraros noxapos. pejada Bcero  MaccuBa
(Mnagwwumn 6ant nepenaétcs dnaroB noxapoe (ero pas-
<SEND_FIRE Brnepén) MEpPHOCTb MOXET AoCTuratb
DATA> <FIRE_0> (1 B)- donar noxapa | 2000) nepenaérca Heckonb-
OTtpatb nopumio cna- KAMU Takumm KomMaHgamu, y
roB NoXapos <FIRE_N> KOTOpPbIX MeHdAeTcd 3Hade-
Hue nonga <Index>. «EnaHb»
pa3buBaeT MaccuB dnaros
noxkapoB Ha nopuuun U3 125
donaros.
Y nonsa <Index> nepBbiM
nepegaéTcs Mnagwvm 6ant
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3.12.6.2. ObpaboTka AaHHbIX KOMMNbIOTEPHOW MPOrpaMmmon

Ecnn «EnaHb» paboTaeT B aBTOMaTMYECKUI pexnme (pexnm paboTbl BbIBUpaeTcsi KHOMKamMmm
Ha nuueBor naHenu «EnaHu»), «EnaHb» nepuogudeckn (pa3 B 6 ¢) nepegnaét komaHgy «OTtgaTb
TexHonorn4yeckme napameTpbl». B cnyyae BO3HMKHOBEHMS oAHOro u Gonee noxapos, «EnaHb» B
npoMexyTkax mexay nepegadamum komaHabl «OTAaTh TEXHOMOMMYECKMe napameTpbl» nepenaért oa-
HY nnn 6onee komaHay «OTaaTh NOPLMIO haroB NOXapoB.

Bcero B nHtepBane BpemeHn mexay AByms komaHgamu «OTaaTe TEXHONOrMYeckne napamer-
pbl» MOXeT 6bITb nepegaHo oo 2000 dnaros. MNepegaya cdnaroB ocylwecTensieTcsa nopundamm no 125
dnaroB B ogHow nopumun. Taknm o6pas3om B 04HOM MHTepBare MoxeT bbiTb nepegaHo go 2000/125 =
16 komang «OTaaTtb nopumto donaros noxapos». B crnydae, ecnv nopuns pnaroB He COAEPXKUT HU
O[HOro ycTaHoBMeHHoro cnara noxapa, nopuus He nepenaétca. CooTBETCTBEHHO B Criyyae OTCyT-
CTBUSA NOXapOB B yKa3aHHOM MHTepBare BpeMeHu koMaHabl «OTaaTte nopumio doriaroB NoXaposy He
nepepatotcs. MoaToMy Anst NonyyYeHnst akTyanbHOro Maccvea dniaroB noxapos oT «EnaHun» pekomeHnay-
etcst KomaHabl «OTaaTh TEXHOMOrMYecKkMe napameTpbl» UCMOSb30BaTb Kak pasfgenvrenn Mexay Bbl-
B6opkamu brnaros NOXapoB ¥ NpUaepPXNBaTbCA crneayowero anroputmMa:

1) MNpu npuéme komaHabl «OTAaTb TEXHOMOIMYECKME  MapamMeTpbl» CO34AaEM BPEMEHHbIN
maccuB ¢pnaroe noxapoB 13 2000 3neMeHTOB U MHMLMaNM3MpyemMm BCE 3N1eMEHTbl MaccuBa
3HaueHusimu «false» (Moxap oTtcyTcTBYET).

2) Mpn npuéme komaHgbl «OTgatb nopuuwio driaroB MoOXapoB» MNPUCBaMBaAEM 3HAYEHUAM
3M1eMEHTOB CO3[aHHOro paHee MaccmBa 3HaYeHNSIMU NPUHSTON NOPLIMN.

3) MNpu npuéma cnepywowen komaHabl «OTAaTb TEXHOMOMMYECcKMe napamMeTpbl» UMeemM BO
BPEMEHHOM MaccvBe BbIGOPKY akTyanbHbIX OriaroB, KOTOPYH MOXeM OTobpasnTb Ha
rpacouke, B Tabnuue wnn coxpaHuTb B aln. WHULMANIM3MPYEM BPEMEHHbLIA MaccuB
3HaveHuaMuM false, npuctynaem K NnyHKTy 2.

Ecnn «EnaHb» paboTaeT B TECTOBOM pexuMme (pexnm paboTbl BbiBUpaeTcsi KHOMKaMmu Ha nu-
ueBon naHenu «Enann»), «Enanb» nepunogudeckn (pas B 6 ¢) nepenaét komaHgy «OTaaTb TEXHOMNO-
rmyeckne napameTpbl». «EnaHb» B npomexyTkax mexay nepegadamm komanabl «OTaaTe TEXHOMO-
rmyeckne napameTpbl» nepenaét komanabl «OTaaTh NOPUMIO JOCTOBEPM3OBAHHBLIX AAHHBLIXY.

Mo aHanorun ¢ paboTo B aBTOMaTM4YECKOM pPEXMME B TECTOBOM pexmme komaHabl «OTtaaTb
TEXHONOorM4yeckMe napameTpbl» MCMOoNb30BaTb Kak pasgenurenn mexay BbibopkamMu 4OCTOBEPU3O-
BaHHbIX JaHHbIX.

lMpumeyaHue: OOCTOBEPU3OBaAHHbIMU AaHHBbIMWM Ha3blBalOTCA AaHHble MO Temnepartype, OT-
unNbTPOBaHHbIE OT LWYMOB A0 NPUMEHEHMSA anroputma gopacyéta TemnepaTypbl Ha obonovke kKa-
bens.
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3.12.7. 3ameHa nporpaMmHoro obecrneveHus 6rnoka obpadbotku UMTIT « EnaHb.

Mpn nogadve nutanns Ha XKU-gncnnee UMTJT «EnaHb» BbiCBeYMBaeTCsa Tekyllas Bepcust npo-
LUMBKM (HOMepP MPOLUMBKA N AaTa CO34aHUs MPOLUMBKN).

[na sameHbl npownekn MukponpoLeccopa UIMTI «EnaHb» HYXXHO
o npu pectapte BO Ha XKM BbicBeuMBaeTCs HOMep Bepcun NPOLUMBKM U JaTa npowmski. Homep
BEpCUM NpoLUMBKK 3akaH4mBaeTcst Oykson F unum C. O1a Gyksa — BaxkHO!.
e CKayaTb HOBYI Bepcuto npowmekn B HEX-cpopmaTe ¢ canta npoussogutensa www.etra.ru. byksa
NPOLUNBKM JOIMKHA ObITb TOWM e, YTO BbicBeUMBaeTcs npu pectapte bO;
e MOAKMYUTL Nporpammarop Tuna AS-4 k pasbemy «PRG» 6noka o6pabotkm n nigukaumm (BOW).
Pacnarika pasbéma «PRG» npuBegeHa Ha puc.3.20.
e Mpu HeobGXoAMMOCTM B MporpaMme nporpamMartopa YCTaHaBNUBAKTCA TWM npoueccopa
Atmegal28/128A, fuse 6uTtbl SUTO, BODEN, BOOTSZ0, BOOTSZ1, CKOPT, SPIEN, WDTON;
e nuTtaHme Ha UMTJ1 «EnaHb» nogaHo.

lNocne 3ameHbl MuKponporpammbl BkuMTCA nogcseTka XXKW-gucnnes, BbICBETUTCA HoBas
Bepcus npowwmeku, UMTJI «EnaHb» aBTOMaTUYeckn nepesanycTuTca U BhINOET B pabounin pexxum.

Llenb KoHT
MOSI 1 PDL
+5B 2 p———» +5V

3 -
GND 4 SoT
RES 5 R7 RST\
GND 6 o—1{ 10k } SCK
SCK 7 l ~
GND 8 —¢
MISO 9 PDO\
GND_| 10—

Punc.3.20 — KoHTakThl pasbéma «PRG» BOW ana nogknodeHus nporpammartopa tuna AS-4

4. TEXHUWYECKOE OBCITYXXUBAHUE, TECTUPOBAHMUE.

4.1. Mpwn akcnnyaTauuMm mssewlaTenen HeobxooMMo PyKOBOACTBOBATbCA «TMMOBbLIMM MpaBunamm
TEXHNYECKOrO COAEp)KaHUS YCTAHOBOK noxapHon aeTtomaTukm BCH 25-09.68» un TpebGoBaHuaMmM
HacToswero PykoBoacTea no akcnnyartauumm.

4.2. KoHTponb hyHKLMOHMPOBAHNSA BKIIOYAET KA4ECTBEHHYIO OLEHKY OOHapy>KeHusa noxapa.

4.2.1. C ncnonb3oBaHMeM KOHTPOSIbHOro yyacTka cpaboTku.

[na obecneyeHnss KOHTPONBbHOM CPaABOTKM HYXXHO MPU MOHTaXe 3anoXuTb KOMbLIEBOW TECTOBbIV
yyacTtok kabens (n.3.7.11). 3agada B TOM, YTO HY>XHO NporpeTb 40 cpaboTKM OTPEe30K OMTOBOSIOKOH-
Horo kabens oAvHON He MeHee 4-X METPOB.

Ana nposepku yHKUMoHMpoBaHua UIMTI «EnaHb» ycTaHOBUTEL TeMnepaTypHbIi kracc A1.
4.2.1.1. C npyMeHeHMeM NoCcKoro HarpesaTens.

[lns aToro TecToBbIM y4acToKk kabensa yknagpiBaeTcs KonbLoM (KorbLamn), 4nsa Harpesa npume-
HAEeTCA NMOCKUI HarpeBaTenb, 3aKpbiBalOLLNA BECb TECTOBbLIM Y4ACTOK 1 paBHOMEPHO MPOrpeBatoLLuni
ero. TemnepaTtypa NOBEPXHOCTU HarpeeaTtens He AofmkHa npesbiwaTth +70 °C.

BkntounTb HarpeBaTenb n goxgatbcs cpaboTkm mssewatens. [poBeputb Bblgady U3BELLEHUS
«lMoxap».
4.2.1.2. C npyMeHeHneM TeNNon3onmpyoLwmx Tpyook.
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MpumeHsieTca, ecnn HeobxooMMO MNPOBEPUTL MOABELLEHHBIM Yy4YacTok kabens. HeobGxogumo
obecneunTb TENNOU30NALMIO YYBCTBUTENBbHOIO 3fiEMEHTa OT OKpYXKaloLlero Bo3gyxa M nporpes Ka-
Gena oo temnepaTypbl cpaboTtku. Ona Tennousonaumm NpUMEHsITb  Tennousonupyowme Tpyoku
Energoflex nnu aHanornyHblie. BHyTpeHHMI guameTp Tennousonupytowen Tpyokm 89-110 mm, anvHa
6 MeTpoB (3 oTpeska TennomsonupyoLwmux Tpybok no 2 metpa). Tpybka paspesaeTcsa BAOSb NO AfIMHE
(no wey TpyOkKn) 1 HageBaeTcst BAOSb TECTOBOro yyacTka kabens no HenpepbIiBHOM AnNvHe 6 METPOB.

[ns nporpea kabens NpUMEHATb NPOMBbILLNIEHHBIA OEH, NYCTUB rOpsiuMin NOTOK BO34yXa € Topua
TpyObl BAOMb kabens. [Ansg yckopeHust npouecca KOHTPOMS MOXHO NPUMEHUTb BAYB ropsiyero Bo3ay-
Xa ¢ 060oumx TOpLOB TEMMOM3ONUPYIOLLEN TPYOKkn ABYyMA heHaMu.

[nsa nporpeBa MOryT NPUMEHATLCA MHbIE UCTOYHUKM FOPSIYEro Bo3dyxa C TemnepaTypour noToka
Bo3ayxa He 6onee +80°C.

Mpwn nporpese He gonyckaTb NnaBneHns 3aWmnTHON 060N0YKN YyBCTBUTENBHOIO ANeMeHTa.

MogaTtb ropsyunin Bo3dyx M goxaatbecs cpaboTkm ussewatens. MNpoBepuTb Bblaayy M3BELLEHUS
«[lMoxap».

4.3. CunbHoe 3arpsi3HeHne 000M0YKM ONTOBONTIOKOHHOIO Kabens (MoKpbITUe Crioem Mbifv TOSLLUHOW
6onee 3 MM) MOXET MPMBECTU K 3HAYUTENbHOMY YBEMUYEHUIO UHEPLMOHHOCTU M3BELLaTENs U, Kak
cneacTeue, He cpaboTke nNo Temnepatype. B Tom cnyydae, ecnm KOHTPOIb (PYHKLMOHNMPOBAHUSA BbisSiB-
ngeT OTKMOHEeHUsa B onpedeneHnn Temnepartypbl, TO TeXHUYeckoe obCnyXuBaHWe B Nnpouecce 3aKC-
nayataumm nsseLlatenst CoCToUT U3 OYUCTKN YyBCTBUTENBHOIO 3fIeMeHTa u3BeLlaTens.

4.4. Tlpn TeXHnYecKkom obCryXmMBaHUM ONTUYECKOro kKabens BbINOMHATCA cneayroLwme Buabl paborT:
o [lepmnogunyeckne ocMmoTpbl B AHEBHOE BpeMsi 6€3 NnogbEma K MECTy KpenneHus (He pexe 1 pasa B
6 MecsueB).

e BbiGopoyHasa npoBepka cocTosHMA kabens B 3axxmmax (1 pa3 B 3 mecsiLa B nepBbIn rog, ganee 1
pa3s B rog).

o [lpoBepka COCTOAHMNA ONTMYECKoro kabens NyTém KOHTponst YHKUMOHMPOBaHUSA (He pexe 1 pasa
B 18 mecsiueB).

e HabniogeHne 3a nokpbiTMeM 0OOOMOYKM kabens 3arpsi3HEHUSIMU MYTEM U3MEPEHUS TOSLLMHbI
CTEHKM Nbin (He 6ornee 3 Mm).

PesynbTaTtbl TEXHNYECKOr0 0O6CNYXNBaHMSA OOMKHbI OblTb 3aPUKCUPOBAHbI B COOTBETCTBYIOLLEN
OOKYMEHTaL K.

Mpy NpeBbIWEHUN TOMNWMHBI 3arpsi3HeHMn 0BonoYvkn kabens HeoBXxoaUMO MPOBECTU OYUCTKY
obonoyku kabens.

4.5. OnpepeneHve mecTa NoOBpeXAeHUS ONTMYECcKoro kabens ocywiecTBnseTca 6rnokom obpaboTku
WMNTN «EnaHb» ¢ ykaszaHMem mecta obpbiBa B MeTpax, NMBo nyTém uamMepeHus 3aTyxaHusa ¢ name-
PEHMEM PacCTOSHMSA OO NOBPEXOEHUS.
MoBpexaeHns oNnTUYeckoro kabens yCTpaHaTCS C MOMOLLbIO MOHTaXa BPEMEHHOWN BCTaBKM.
lMocne BOCCTAHOBMNEHUSA CBA3U C MOMOLLBID BPEMEHHOW BCTaBKW, MPOU3BOAUTCHA nogsecka U
MOHTaX ONTMYEecKoro kabens ons opraHMsaumm CBs3u No NOCTOSHHOW cxeme. [locne Yyero BpeMeHHas
BCTaBKa AEMOHTUPYETCS.
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5. XPAHEHUWE N TPAHCITOPTUPOBAHUE

Bnok obpaboTkmu m3Bewlatensi, 610K penenHoro paclwmpuTens HeobXoaMMO XpaHuTb B
oTannMBaeMoM XpaHunuiie npu temnepatype ot +10 go +35°C, npu OTHOCUTESNBHOW BIIAXHO-
cTn Bo3ayxa He 6onee 80%, 6e3 koHOeHcCauun BNarn M npu OTCYTCTBUU B BO3AYXE KMCNOTHBIX U
ApYrnx BpeaHbIX npumecen.

XpaHeHne wusBellaTenen B HeoTannIMBaeMOM XpaHWUIULLE, N0 HAaBECOM UMW Ha OTKPbLITOM
nnoLiagake He AonycKaeTcs.

M3Belwiatenb gonyckaeTcst TpaHCNOPTMPOBaTb BCEMW BMAAMM TPaHCNOpTa B YNaKoOBKE U3ro-
TOBWUTENS UIM B yNakoBke, obecneyvmBaroLLen He XyaLyto COXPaHHOCTb.

Mpn norpyske n TpaHCNOPTUPOBaAHUWN AOMKHA BbITb 06ecneyeHa COXpPaHHOCTb OT MexaHu-
YeCKMX MOBPEXOEHNM 1 NOPYM NMOKPbLITUSI.

OnNTOBONOKOHHBLIN Kabenb 4YyBCTBUTENBHOIO 3fieMeHTa XpaHuTcs B OyxTax (BHYTPEHHWIA
anameTp He meHee 300 mm) unn Ha 6apabare TOCT 5151 (guameTp wenkn He meHee 500 Mm).

Cpok coxpaHHocTn OK B ycrnoBusx oTannmBaemMblX XpaHunuuy 15 net, B ynakoBKe U3roToBu-
Tensa B NoneBbIX ycrnoBusax nog Haesecom — 10 ner.

XpaHeHne kabens Ha OTKPLITON NIoWwanke He OOnyCcKaeTCs.

6. PECYPCbI, CPOKU CITYXBbl U XPAHEHUA, TAPAHTUUN N3TOTOBUTENSA

6.1. Pecypchbl, cpokun cnyx0bl n XpaHeHUs

6.1.1. HapaboTka n3BewaTenen Ha otkas coctaensieT 60000 u B TeyeHue cpoka cnyx6bl 10 ner.
6.1.2. Cpok cnyx0bl ONTOBOJIOKOHHOrO kabena 15 ner.

6.1.3. YkasaHHast HapaboTka 1 Cpoku crnybbl 4eNCTBUTENbHbI Npy cobrnogeHun notpedbutenem Tpe-
GoBaHWIN 4ENCTBYIOLLEN IKCNNyaTaLUNOHHOM LOKYMEHTaLUUN.

6.2. [apaHTUK U3roTOBUTENS

N3rotoButenb  rapaHTupyet COOTBETCTBME  U3BewaTend MOXapHOro  TEnmoBOro fMHeN-
Horo UMM 132-1-P «EnaHb» TpeboBaHnsam TexHudeckmx ycnosun TY4371-015-11861194-2011 npwm
cobnogeHnn notpebutenemM ycrnosui akcniyaTaumm n XxpaHeHus.

FapaHTUMHBIN CPOK 3KcnnyaTaumm npubopa — 12 mecsueB C AaTbl NPOAAXM, BKMOYaA XpaHEHMEe Ha
cknage.

7. YTUNU3ALUNA

YTunusaumm nognexart Bce YacTu n3seLaTens.

[paroueHHbIX MeTannos nsseLLaTenb U ero COCTaBHbIE YacTW HE COOEPXKUT.
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MpunoxeHue B. YteHne pednekrorpamm 6510KOM 06pPaBGOTKN.

HeuncnpasHoctn Y3 onucaHbl B Tabnuue 3.15 u moryT ObiTb pe3yfbTaTOM HenpaBUITbHOCK
cbopkm Y3, HekadyeCcTBEHHOW CBapku, OOMbLUOrO KOMMYeCcTBa TOYEK CBApKM, a Takke U3N4ecKoro
pa3pbiBa ONTUYECKOro BONTIOKHA kabens.

Ecnn HeucnpaBHOCTb npuBoAMT K HepabocnocobHocTM wu3BewaTena WM OAHO3HAYHO
naeHTMuUUMpyeTCs, TO 4OCTAaTOYHO OMarHoCTUKK, BbligaBaemon 6nokom obpabotkn UTTI «EnaHby.

Mpn noucke HeucnpasHocTen Y3 3aTpyaHeHMe MOXeT Bbl3BaTb MOUCK MecTa YyXyALleHWs
ONTUYECKNX XapaKTepUCTUK Kabens.

[na noucka HeucnpaBHOCTEW YyBCTBUTENBHOIMO 3fIEMEHTa MOXHO MCMOMb30BaTb (YHKUMIO
yTeHus pednekTorpaMmm 6nokom 06paboTkm ¢ noMoLLbio Nporpammbl Spy_pi_light.exe

dakTnyeckn nporpaMmma BbliOAET Ha KOMMbloTEpe M3MepeHHble 6rokom o0bpaboTkm pednekTo-
rpamMmmbl, MO KOTOPbIM MOXHO [OCTOBEPHO CKa3aTb, €CTb N NOTEPM Ha KOHHEKTOpe, Kakas AfnHa
4YyBCTBUTENBHOIO 3fieMeHTa 1 np., pacnpegeneHne TeMmnepaTypbl ONTOBOMOKHA kKabens no AnvHe.
Mporpamma ycTaHoBKM He TpebyeT, Hago TOMbKO cKonMpoBaTh Nanky pispy_light B no6oe yoobHoe
MecCTO (B KparlHeM crnyyae, B KopeHb aucka). [anka nocrtaeBnsetca Ha flash-HakonuTtene Bmecte ¢
BO, apxmB pispy_light_140317.rar Takke MOXHO CKayaTb C calTa Npou3BoauTeNs www.etra.ru .

CoeguHnTb KoMMbloTep € KOHTponbHbiM COM-nopTomM BOMOKOHHO-oNTMYeckoro gatymka BO.
[na aToro oTKpbITb KpbIWKy Oroka obpaboTku, NoacoeauHUTbCs K BHYTPeHHemy pasbémy COM-
nopra.

Mocne 3anycka nporpaMmmbl HY>XHO BBeCTU HoMep COM-nopTa, K KOTOPOMY NOOKITHOYEH NMpnbop
(B MeHt0 "onumun"), nepenoaknounTbes (KHOMOYKa connect crieBa B NaHenu), U HaxaTb Ha OBOWHYIO
3enéHyto cTpenoyky ans cbopa AaHHbIX.

[laHHble JOMKHBI OOHOBMATLCA NPUMEPHO pas3 B 5 cek.

Hukakmx anemeHTOB Bonee Tporatb He Hazo.

[MapameTpbl NopTa Ha TOT Cryyau, eCrii YTO-TO MEHSNN:

Ports Homep COM-nopTa HY>KHO BBECTU
Baud rate CkopocCTb Nepena4m 115200
Data bits BuTbl JaHHbIX 8
Parity YéTHOCTb HeT
Stop bits CtonoBbie OUTHI 1
Handshake | YnpaBneHue notokom HeT

MNpaBoe OkHO NporpamMmbl — pedpriekTorpamma.

NeBoe 0kHO NporpaMMbl — pacnpeaeneHme Temnepatypbl No AHeE.

MNpy HeobGXoOAMMOCTU COXpaHUTb OKHO B dhaiin HaxaTb MpPaByl KHOMKY MbIM Ha OKHe, B
OTKPbIBLUEMCSI MEHIO HaXaTb «DKCMOPT» - ykasaTb UMs paiina ¢ palumpeHnemM .png B KOTopom byaeT
HaxoaMUTbCsi KOMMSI OKHa U3MEPEHUIA.

Kak uitatb pednekrorpamMmmbl, pacCMOTPUM Ha NpuMepe.
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- HopmanbHbIn pexum. Y3 ucnpaBeH No Bcen AnNvHe.
Onpegenum gnuHy kabens.
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Mo X pednektorpammbl OTKNaablBaeTCA OanbHOCTb, O4HA TOYKa paBHa ABYM MmeTpam (T.e.
YMCIO MO X HY>XHO YMHOXaTb Ha 2).

Yyactok ¢ poHTa (OT 3HaveHuss ~21-22 no ocu X), A0 HeOOMbLWOro CHWXEHUS
YPOBHA (B panioHe 76 eguHuy), 4YTO nyywe BMAHO NO KpacHOM nuHuKM, 3T1o Gannacrt,
KOTOpbIN  HaxoguTcs  BHyTpu npubopa. B a3tom MOxHO ybegouTtbcsd, ecnvm  BooOwWe
OTKMNIOYNTL Kabenb.

OcTanbHoe, HayMHasa ¢ 76 eauHul, 1 go crnaga Ha ~130 eauHuMuax, 9To BHELLHUI Kabenb.

OnuHa Y3 pasHa ((130-76)*2) = 108 meTpam
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- Mnoxasa ceapka.

BO Bblgaét owmnbky 136 «Cnuwkom 6onbLune OTPaXKEHUSA HA KOHLE NMHUK, TEPMUHATOP OTCYT-
CTBYET UNK He ncnpaseH», Nockornbky BO «He BMOUT» TepMmnHaTop.
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Oencteyowaa anuHa = ((124-76)*2) = 96 meTtpam wu3 obwewn anuvHbl 108 MmeTpoB.

- MNoxomn KOHTaKT B ONTU4YeCKOM KOHHekTope BO.

BO BbloaéT owmnbky 144 «HennoTHoe unu 3arpasHEHHOE NOAcCOeAMHEHME K ONTUYECKOMY KOH-
HEKTOPY».
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Mpon3BoACTBO M NOCTaBKa

‘ gpfSHC'T 000 «KomnaHus dpBucT»

— il - 123098, r.MockBa, yn.2-a CuHu4kuHa, a.9A,ctp.10, B «CnHunua Nnasa»
Ten/cakc (495) 987-47-57, (499) 270-09-09
E-mail: info@ervist.ru
URL: www.ervist.ru

N3rotoBuTen.b:
000 "3Tpa-cneuaBTomaTuka",
C9TPA 630015, r. HoBocnbupck, yn.lMnaHetHas, 4.30
NewaBToOMaTHKa Ten.ld)aKc. (383) 278-72-59
E-mail: etra.s@yandex.ru
URL: www.etra.ru
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