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PykoBOACTBO MO 3KCIUTyaTall COAEPKUT TEXHUYECKHE JaHHBIE, OMUCAHUE
OpUHIMIA JEUCTBUS M YCTPOMCTBA, a TakKKe CBEICHMS, HEOOXOIUMBIE IS
MPAaBWIBHOM HKCIUTyaTallMM JAaTYUKOB JaBJICHUSI Arar- C TOKOBBIM BBIXOJHBIM
curnajgom 4-20 MA u nudpoBsiM curHaioMm Ha 6aze HART-niporokoia.

PykoBOJICTBO MO 3KCIUTyaTaly pacrpocrpassierca Ha naruuku Arat-100MT,
M3TOTaBIMBAEMbIE JUIs1 HY>K/I HAPOJHOTO X034MCTBA U JIsl TOCTABKU HA AKCIOPT.

[TocTOosIHHOE TEXHUYECKOE COBEPIICHCTBOBAHUE JATUYUKOB JIABJICHUS MOXKET
MPUBECTH K HEOPUHIUIIUAIBHBIM PACXOXKACHUSAM MEXKAY KOHCTPYKIHUEH, CXEeMOM

JaTynKa U TCKCTOM COl'[pOBO,Z[I/ITCHI)HOﬁ JOKYMCHTAaIUU.



1  Onwucanue u pabota
1.1 Ha3nauenue

1.1.1 Haruuku naBnenust Arat-100MT (manee natuuku) nmpeaHa3zHAYeHbI JJIs
HEIMPEPHIBHOTO M3MEPEHUs M MPeoOpa3oBaHMs M3MEPSIEMOU BETUYMHBI - JTaBICHUS
abCOJIIOTHOTO, U30BITOYHOTO, paspexeHus, JaBJICHUS-PA3PEIKECHMUS,
TUAPOCTATUYECKOTO, PA3HOCTH NIaBJICHUN pabodmx cpenl (KUIKOCTH, Mapa, raza) - B
YHU(PUITUPOBAHHBIA TOKOBBIN BBIXOAHOUM curHain 4-20 MA u nudpoBOil cCUTHAI Ha
6a3ze HART-npoTtokona.

JlaTYMKN TNpeIaralTcsi ¢ pas’HbLIMH BapHMAHTAMH M KOHGQUIrypauusiMu,
BKJIKOYASl MATEPUAJbI KOHCTPYKUIMH, NMOAXOASIIUE IJf PA3JUYHBIX YCJIOBHM
npuMmeHenusi. [loTpeOuTesbr HeceT eIMHOJUYHYI) OTBETCTBEHHOCTH 34
NpoBe/iecHNEe TIHIATEJIbHOI0 AHAJNN3a BCeX MNAapPaMeTPOB TEXHOJOIN4eCKOro
npomecca (TakMx KakK XMMHYECKMHd COCTaB, TeMIIepaTypa, [AaBJeHUe,
a0pasuBHbIEe W 3arpsA3HAOIIME BellecTBAa W T.1.) NPH BbLIOOpE JaTYHKA H
KOMILTEKTYHOIIUX ISl HCN0JIb30BAHUS B KOHKPETHBIX ycjaoBusX. U3rorosuresn
He MPOM3BOAUT OIEHKY COBMECTHMOCTH BbLIOPAHHBIX MATEPHAJOB JAaTUYMKA
TEXHOJIOTMYECKOM cpe/ie WIH APYTMM NapaMeTpPpaM TeXHOJIOTH4eCKOro mpouecca.

JlaT4MKM ~ COOTBETCTBYIOT  TpPEOOBaHMSIM  TEXHHYECKOTO  perjiaMeHTa
TP TC 020/2011.

JlaTuvKy  B3pBIBO3ALIUIIIEHHOTO MCIOJHEHUSI COOTBETCTBYIOT TpeOOBaHUSIM
texaudyeckoro permamenta TP TC 012/2011 wu npegHazHaueHbl ajis pabOTHI BO
B3pbIBOOE30MACHBIX U B3PBIBOOMACHBIX YCIOBHUSX.

B3peiBo3aiiuiineHHbie JATYUKHU c BHUJIOM B3PBIBO3AIIUTHI
«B3pBIBOHETIpOHUIIaeMasi o0osiouka «d» uMerT oOo3HaueHue Arar-100MT-Exd c
mapkupoBkoi 1o B3peiBozamuTe «1Ex db IIC TS5 Gb X» u cOOTBETCTBYIOT
tpedboBanusiMm ['OCT 31610.0 u 'OCT IEC 60079-1 ¢ ypoBHEM B3pBIBO3AIIUTHI
obopynoBanus «Gb» nis B3pBIBOOMACHBIX Ta30BBIX CpPel W TPEIHA3HAYCHBI IS
paboThl BO  B3pBIBOONACHBIX 30HAX, B KOTOPbIX MOTLYT 0Opa30BbIBATHCA
B3PBIBOOIIACHBIE CMECH T'a30B U MapoB ¢ Bo3ayxoM kateropuu [IC.

3Hak "X" B MapKUPOBKE B3PHIBO3AIIUTHI YKa3blBA€T HAa OCOOBIE YCJIOBUS
sKkcruTyataruu naraukoB Arat-100MT-Exd, cBsizannblie ¢ TeM, 4TO:

- MPU IKCIUTyaTallid HEOOXOAMMO NMPUHUMATHh MEPhI 3alIUThl OT MPEBBIIICHUS
TeMIEpaTypbl HAPYKHON MOBEPXHOCTH JIaTYMKa BCJIEACTBUE HArpeBa OT U3MEPSIEMO
Cpelbl BBIIIE 3HAYEHHUS, JOMYCTUMOro s TtemmeparypHoro kinacca TS mo I'OCT
31610.0;

- B3pbIBO3alUTa oOOECTeUYMBaCTCs TMpPH JIAaBJICHUU HE  IPEBBIIIAIOIIEM

MAaKCHMAaJIbHOTO 3HAYEHHUS, JOMYCTUMOTO JJIsI JAHHOW MOJIEIIH;



- IaTYUKU JOJDKHBI AKCIUTYaTUPOBATHCSA C CEPTUDUIUPOBAHHBIMU KaOeTbHBIMU
BBOJIAaMU U 3aryIylIKaMH, KOTOpbI€ O0ECHEeYHBAIOT HEOOXOAUMBIH BHUJI U YPOBEHb
B3pbIBo3aIuThl 000104KHu cornacuo ['OCT IEC 60079-1.

JlaT4MKy C BHJIOM B3pBIBO3ALIUTHI «HMCKPOOE30IMacHasi 3IEKTPUUECKasi ILEeMb»
umeroT obo3nauenue Arar-100MT-Exi ¢ mapkupoBkoii o B3psiBo3ammte — «0Ex ia
IIC T5 Ga X» u coorBetrcTByt0T TpeboBanusm ['OCT 31610.0, T'OCT 31610.11 ¢
YPOBHEM B3pBIBO3AIIUTEI 000pyAOBaHUsA «ia» U «Gay Ui B3pHIBOONACHBIX Ta30BBIX
cpen.

3nak "X" B MapKUpOBKE B3phIBO3AIIUTHI JaTYUKOB Arar-100MT-Exi yka3siBaet
Ha 0COOBIE YCIOBUS SKCILTYaTalluM, CBSI3aHHBIE C TEM UTO:

- MPU IKCIUTyaTallid HEOOXOAMMO NMPUHHUMATh MEphI 3alIUThl OT MPEBBILICHUS
TEMIIEPATYPbl HAPYKHON NMOBEPXHOCTH JJaTYMKa BCJIEACTBUE HArpeBa OT U3MEPAEMOM
cpedpl BBIIIE 3HAYEHMs], JAOIYCTHUMOIO JUIsl TEMIleparypHoro kmacca TS5 mo
I'OCT 31610.0;

- TpPUMEHEHUE JAaTYUKOB pa3pelIaeTcs C BTOPUYHBIMU YCTPOMCTBaMHU,
YCTaHaBJIMBAEMbIMH BHE B3PBIBOOIIACHBIX 30H MOMEIICHUI U HApY>KHBIX YCTAHOBOK,
ABIIAIOIIMXCS  MCKPOOE30MacHbIMU  YPOBHS  «la», BEJIMYUHBI MaKCUMAJIbHOTO
BBIXOJTHOTO HANPSDKEHUS, MAaKCUMaJIbHOTO BBIXOJHOIO TOKa HMCKPOOE30MacHbIX
IIEKTPUYECKUX LENEed KOTOpPBhIX HE MPEBBIIAIOT 3HAYE€HUN cooTBEeTCTBEHHO 30 B,
100 MA, a Takk€ UMEIOIIMMHU CBUJIETEIHCTBA O B3PbIBO3AIIMIIICHHOCTH.

B3pbIBO3alMIEHHBIE TaTYUKHA C UCIOJIB30BAHUEM JIBYX BHJIOB B3PBIBO3AILUTHI
«B3pBIBOHETIPOHUIIaEMAasi  000JI0UKa» U «UCKpoOe3omacHasi 3JEKTpUYEcKas IEIb»
umeroT obo3HaueHne Arar-100MT-Exdia ¢ MapkupoBKOW 1O B3pBHIBO3AILUTE
«1Ex db [1a Ga] IIC T5 Gb X».

1.1.2 JlaTuuku MOTryT mepenaBaTh UH(OpMaimio 00 U3MepsieMOl BEIMYMHE B
M(POBOM BUJE MO ABYXIIPOBOJHON JUHHUM CBSA3M BMECTE C CUTHAJIOM MOCTOSIHHOTO
Toka 4-20 MA mo HART-mporokony u o00pabarbIiBaThCsi JIOOBIM yCTPOMCTBOM,
noaaepxkuBaromuM npotokod HART. IludpoBoii BbIXOH HCHOIB3YETCS MJis CBS3U
JATYMKA C NEPCOHAIBHBIM KOMIIBIOTEPOM 4Y€pe3 CTaHAAPTHBIN IOCIEA0BATEIbHBIN
nopt u jgonosHUTENbHBIM HART-MomeM, oOecreunBasi YTEHHE HU3MEPSEMOIO
JaBJICHUSI, HACTPOMKY JaT4MKa, BHIOOP €ro OCHOBHBIX MapaMeTpoB, NMEPEHACTPOUKY
JIMANa30HOB U3MEPEHUIN, KOPPEKTUPOBKY «HYJIS» U PSiA IPYTUX OMEPALIAi.

1.1.3 Ilpm 3aka3e gaTdymka JOKHO OBITH YKa3aHO YCIOBHOE 00O3HAuUCHUE
JATYMKA, KOTOPOE COCTABISIETCS MO CTPYKTYpHOU cxeme. [Ipu 0b6o3HaueHnn gaTdynka
B JOKYMEHTAaIlMU APYTOi NPOAYKIIMU, JOJKHO OBITh YKa3aHO yCIOBHOE 00O3HAUEHUE
JnaTyuka U 0003HavYeHHe TeXxHudeckux yciaoBui — TY 26.51.52-002-65945295-2017.



CrpykTypHas cxeMa 06o3HaueHus narauka Arat-100MT

Arat-100MT-Exd - JH-1151 - (0..2,5MIla - 015 - Hart42 - IOH
1 2 3 4 5 6
-t4580-H -T- b - K01-M20 - CK - R1-S - Kbycr - KC - Kp - IIII
7 8 9 10 11 12 13 14 15 16 17 18 19
No Kon HaumMenoBaHue UCIOMHEHUS TATYNKA
1 O0o03HaueHre MOJENIH JaTYMKa coriacHo Tabiumie 1
) Kon wcronHenuss MoAenu naTdvka MO THUIYy W IWANa30Hy M3MEPSEMOTro TaBICHHUS
coriacHo Ttabiuie 2
3 HwxHuil 1 BepxHU# npenen (Iuamna3oH) U3MEpeHHs, COrIacHo Tadnuue 2
4 Kon mnpemena nmomyckaeMoil OCHOBHOW IPHUBEACHHOW MMOTPEIIHOCTA COTJIACHO
tabnure 3
Kon BeIXOAHOrO curxana:
Hart42 - QHAJIOTrOBBIH TOKOBBIH curHan 4-20 MA coBmeliénnbiii ¢ HART-mipoTokomom;
Hart42v - a”HanoroBbld TOKOBBIN curHan 4-20 MA coBMmeénnsiii ¢ HART-npotokosom, ¢
5 (yHKIHEH KOPHEU3BIICUCHUS;
Hart24 - QHAJIOTOBBII TOKOBBIH curHat 20-4 MA coBmeménnbiii ¢ HART-mipoTokosiom;
Mbs - muQpOoBOH BBIXOIHOM curHai ¢ uHTepdericom RS-485 mo mporokomy Modbus
m Berpoennslii cBeTOANOIHBIN HUPPOBOH HHAUKATOP
6 UK BcerpoeHHbI CBETOAUOAHBIN 1TUGPOBOH HHAMKATOP M COJHIC3AIMMTHBIA KO3BIPEK
(cM. puc. I'.10)
TemnepaTypHbIii TUana3oH SKCIUTyaTallH JaTYUKOB:
t4380 - ot munyc 43 °C go mroc 80 °C
7 t4580 - ot muHyc 45 °C no mroc 80 °C
t6080 - ot munyc 60 °C go mroc 80 °C
t1070 - ot munyc 10 °C go mmroc 70 °C
8 H JlomoTHUTENEHAS TEXHOJIOTHYECKast HAapabOTKa JaTYNKOB.
9 T BriBon 3HaueHMs TeMrepaTypbl MpUEMHHKa naBiieHus mo mporokory HART (me
SIBJIICTCSL METPOJIOTHICCKON XapaKTEPUCTHKON )
10 b Bupka MapkupoBoUHasl IO 3aKa3y MOTPeOUTENs
11 Kon BBOna kKabenpHOr0 Kxx mimum pazpema mrerncensroro [1IPxx wmm GSP, cormacHo
npuioxeHuo B
12 Ko MOHTa)KHBIX YacTel, COTJIACHO TPUIIOKESHUTO [
13 Kon MOHTa)XKHOT0 KpOHIITEIHA, COTIACHO NMPHIIOKEHUI0 [’
Kopx pe3nOr! mTynepa (Toabpko A1s Moaenel coriaacHo puc. A.4-A.6):
14 - - M20x1,5 mapyxnas (6a30BOE HCIIOTHEHHE)
R1 - 1/2NPT BHyTpeHHss
R2 - 1/2NPT napysxHas
15 S Hcnonaenne nprucoeAMHATENHHOTO mTyIiepa u3 cranu 10X17H13M2T (Tomsko s
Moelel coraacHo puc. A.5 u A.6)
VYka3piBaeTcsl MPU 3aKa3e JaTYMKa C YCTAHOBICHHBIM OJOKOM KIJIallaHHBIM. bBiiok
16 KBycr KJIAITaHHBIH 0(hopMITSIETCS OTACITBHOM CTPOKOH 3aKa3a.
B macnopte Ha gaTumMK AenaeTcs OTMETKA O MMPOBECHUH UCTIBITAHUS Ha
TepPMETUIHOCTh COOPKH «JIATYMK + OJIOK KIIalnaHHbI»
17 KC YnakoBka ains paiioHoB Kpaitnero Cesepa cornacao 'OCT 15846
Kon xopmyca:
- - AIFOMUHUEBBIN CIUIaB, IBET cBeTiIo-cephlii RAL7035 (6a30Boe ucnomHeHue)
18 Kp - AIFOMUHUEBBIN cIUIaB, IBET KpacHbIi RAL3020
Cu - aJJIOMHHHUEBBIN CIiaB, nBeT cuHuii RALS5017
Hc - HeP)KaBeoIasl CTAJTb
Cl OdopmiieHre OT/IETBHOTO CBUIETENBCTBA O TIOBEPKE JaTUHKA
19 I Odopmienne OTAETBHOr0 NPOTOKOJIAa MOBEPKH JaTYHKa
CIII OdopmiieHre OT/IENBHBIX CBUACTENBCTBA U POTOKOIA TIOBEPKH JaTUHKA




1.2 Texuuyeckue JaHHBIE
1.2.1 B 3aBUCHUMOCTH OT YCJIOBHM OKCIUTyaTalldd M BHAA B3PHIBO3AIIUTHI

JTATYNKA UMEIOT 0003HAYCHHS MOJICTH, YKa3aHHbIe B Tabmute 1.

Taomuna 1
Ob603HaueHne MOJeNIU HaumeHoBaHMe NCTIOTHEHUS
Arar-100MT OOUIeNPOMBIIIIEHHOE

B3prBO6630HaCHOC C BUJIOM B3PbLIBO3alIUTLI

Arar-100MT-Exd
«d» — «B3pBIBOHEIIPOHUIIaEMasi 000JI0UKaY»

B3priBoGe3omnacHoe ¢ BUAOM B3PHIBO3AIIUTHI
Arat-100MT-Exi — «MCKpOOe30IacHas AMEeKTpUYEcKas 1Eeb» ¢ YPOBHEM
«1a» — «0CO00B3PHIBOOE30MACHBII

B3pbiBoOe30macHOe ¢ UCII0Ib30BaHUEM JBYX BHJIOB
Arat-100MT-Exdia B3pBIBO3AIIUTHI — «B3PBIBOHETIPOHUIIaEMast 000104Ka «d»
U «MCKpoOe30macHas JEKTPUUECcKast LIEMb C YPOBHEM «ia»

1.2.2 OO0Oo3HaueHue WCIIOJIHEHUNA MOJEIM JaT4MKa B 3aBUCUMOCTHA OT THIIA
U3MEpPSEMOro JaBJICHHS, MAaKCHUMaJIbHOTO Pmax ¥ MUHUMAIBLHOTO Pmin BEpXHEro
npenaena (Iuama3zoHa) U3MEPEHH MPUBEICHBI B Ta0IHUIIE 2.

1.2.3 JlaT4vKku SBJISIOTCS MHOTOIPEACIBHBIMA U HACTPAMBAIOTCS HA BEPXHUU
npeaen U3MEPeHusl Wi Ihana3oH U3MepeHuil oT Pmin 10 Pmax B COOTBETCTBUU C
Tabnuie 2.

JlaTuuku  BBIMYCKAIOTCA C MPEANPUSTUSI-U3TOTOBUTENSI CO  CTAaHJIapTHOM
HACTPOWKOU IMapaMeTpPOB:

- Bpems aeMiprupoBaHus BeIXoiHOTO curHana 0,4 c;

- 3aluMTa OT HCCAHKIMOHUPOBAHHOI'O U3MCHCHHNA HACTPOCK — BBIKJIIIOYUCHA.



Tabmuma 2

Bepxnuii npenen namepeHus

Tum n3mepsemMoro Kon
JIaBJICHUS HCTIOJIHCHUS Mus. (Puin) Make. (Puax)
1 2 3 4
JA-1020 2,5 klla 10 xI1a
JIA-1030 4,0 xIla 40 xIla
JIA-1040 25 klla 250 xIla
ﬁi:}gjé 60 xI1a 600 xIla
AOcomoTHOE TIA-1050
JA-1051 250 kITa 2,5 Mlla
JIA-1052
JIA-1060
JTA-1061 1,6 MIla 16 MIla
JA-1062
JAN-1110 0,16 xIIa 1,6 xIla
JAN-1120 0,6 xIla 10 xI1a
JAN-1130 1,6 xIla 40 kITa
JIN-1140 10 xITa 250 xIla
JIN-1141
TUA-1142 25 klla 600 xIla
JIN-1143
TA-1144 60 xI1a 1,6 MIla
JAN-1150
JAN-1151 0,1 MITa 2,5 MIla
N36p1TOUHOE AN-1152
JIN-1153
TA-1154 0,25 MIla 6 Mlla
JAN-1160
JAN-1161 0,6 MITa 16 MIla
JIN-1162
JIN-1163 1 MIla 25 MIla
JAN-1167
TWI-1168 4 Mlla 60 MIIa
JAN-1170
4 MIla 100 MITa
JAN-1171
JB-1210 0,16 kIla 1,6 xITa
JB-1220 1,0 xITa 10 xITa
Paspexenue
JAB-1230 4,0 xITa 40 kIIa
JIB-1240 10 xITa 100 xIIa




[Tpomomxkenue TadauIbI 2

1 2 3 4
Pazpexenus:0,125k]1a | Pa3zpexenns:0,8 klla
JANB-1310 N36bITOUHOTO N30bITOYHOTO
nmasnenwns: 0,125 xIla | maBnenus: 0,8 klla
Paspexenns:0,5 xIla | Paspexenus:S klla
JANB-1320 N36bITOUHOTO N30bITOYHOTO
nasienuns: 0,5 xl1a nasiieHud: 5 klla
Pazpexenus:2 klla | Pa3zpexenus: 20 klla
JANB-1330 N3661TOUHOTO N3661TOYHOTO
nasienud: 2 xlla nasienud: 20 xlla
Pazpexenus:12,5 klla | Paspexenus: 100kl Ia
M30prrounoe faBenue | pig_1340 36BbITOYHOTO 36B6ITOYHOTO
- PaspCiKCHHC nasnenus: 12,5 x[la | maBnenus: 150 kIla
Pa3pexenns:12,5 klla | Pazpexenus:300kI1a
JINB-1345 N36bITOUHOTO N30bITOYHOTO
nmaBienust: 12,5 kIla maBieHus: 330 klla
JINB-1341 | Paspexenusa:31,5 xlla Paspeserns: 100kTTa
HsGprroumoro aBnenus: 530 klla
JAVB-1342 nmaBienust: 31,5 kIla A )
JIMB-1350 Pazpexenus:50 klla | Pazpexenus: 100 xlla
JANB-1351 N306bITOUHOTO N30bITOYHOTO
TNB-1352 nasienus: 50 xIla nmaBieHust: 2,4 Mlla
JJ1-1410 0,16 xIla 1,6 xIla
JJ1-1420 0,63kIIa 10 xITa
-1430
A 1,6 xIla 40 xIIa
JJ1-1434
PasnocTh gaBieHuim
J1J1-1440
10 kI1a 250 kI1a
J1J1-1444
JIJ1-1450 0,16 MIla 1,6 MITa
JIJ1-1460 0,630 MIla 16 MIIa
THApOCTATHYECKOE JAI-1530 1,6 xIla 40 lla
AAQBJICHHC JAI'-1540 10 kI1a 250 kIla

1.2.4 TIpenens

JOMyCKaeMOM OCHOBHOM MPHUBEJIEHHOW TMOTPentHoCcTy ()

JaTYUKOB, BBIPAKCHHBIC B IIPOLOCHTAX OT BCPXHCTO IIPCACIa HU3MCPCHHA WU

ArarazoHa n3MCpCHH:, HC IPCBLIIIAIOT 3HanHHﬁ, YKa3aHHbIX B Ta6J'II/IHC 3.

9
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1.2.5 Bapuanusi BBIXOAHOTO CHUTHajda 7r NAaTYUKOB HE TMIPEBBIIIAECT
aOCOJIIOTHOTO  3HAYEHWs TpeAeia  JIOMyCKaeMOW  OCHOBHOM  MpPHUBEIECHHOMU
MOTPEIIHOCTH |Y/.

1.2.6 Jlatumkm  Arat-100MT, Bcex HCHOTHEHHM HMCIOT  JUHEHHO
BO3pACTAIOIYI0, JIMHEHHO YOBIBAIOIIYIO WM  T[PONOPLUOHANBHYIO  KOPHIO
KBaJIpATHOMY 3aBHCUMOCTh AHAJIOTOBOTO BBIXOJHOTO CHUTHajla OT BXOJHOM
U3MEPSeMON BEJIMUUHBI (TaBJICHUS ).

1.2.7 HomuHanbHasg CTAaTUCTUYECKAS XapaKTEPUCTHUKA AaTYUKA C JIMHEWHO
BO3PACTAIOIICH 3aBUCUMOCTBIO AHAJIOTOBOIO BBIXOJHOTO CHUTHAJIA OT BXOJHOM

HBMepHeMOﬁ BCIIMYHUHBI JOJDKHA COOTBETCTBOBAThL BUY:

[=1l,+3= (P=R), (1)

rae [ — Tekyliee 3HauyeHue BbIXOAHOTO CUTHANA;

P — 3HayeHne n3MepseMO BETUIHHBL;

I, I, — COOTBETCTBEHHO BEpPXHEE W HHUKHEE Npe/ieNbHbIE 3HAYCHUS

BBIXOJIHOTO CUTHaNa paBHbl [, =4 MA, I, =20 MA;

P, - BepxHui npenen u3MEpeHuu;

P, - HWOKHUI mpenen M3MEepeHuil Juisl BceX JAT4YUKOB, KPOME JAaTYMKOB
JANB (nns cranmaptbix ycnoBui P,=0), mis natuukoB VB P, uuncieHHO paBeH
BEpXHEMY Ipeeny u3MepeHuit paspsokenus P, (-) u B dopmyiny (1) moacrasisieTcs co
3HAKOM MHHYC.

HomuHnanpHast craTudeckas XapakTEepUCTHKA JaTdydKa C JIMHEHHO
yOBIBAaIOIIE 3aBUCUMOCTBIO AHAJIIOTOBOI'O BBIXOJHOIO CHUTHAJla OT BXOJHOMU

HSMGPHGMOﬁ BCJIIMYHUHBI J0J>KHA COOTBCTCTBOBATH BI/II[YI
_ IB_IH
I'=1l—>—=-(P—F), 2)
B~ I'H

rne I, P, I, I, P,, P, — Toxe, uto u B opmyue (1)
HomuHanpHast craTUdeckas XapaKTEepUCTHKA JaTYMKOB C (QYHKITUEH
npeoOpa3oBaHus BXOJAHOW W3MEPSIEMOU BEIUYHHBI MO 3aKOHY KBAJPATHOTO KOPHS

A0JI2KHAa COOTBETCTBOBATL BUAY:
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I=IH+(IB_IH).\/PEB’ (3)

rae P — BxonHas u3MepsieMasi BeIMYrHa.
1, I, 1, B,, — Toxe, uto u B hopmyie (1)
[Ipu sTOM Ha HayalbHOM YYACTKE XAPAKTEPUCTUKU TIPU 3HAYCHUIX

nasnenusi P <0,8% ot P, nomyckaeTcsi KyCOUHO—JIMHEWHasl XxapakTepucTuka (puc. 1).

% OT IMamazoHa
W3MEHEHUS
BBIXOIHOTO

cUTHajIa

06 08

Pucynoxk 1 — @ynkuus npeoOpa3oBaHusl 1aBJICHUS 110 3aKOHY
KBaJPaTHOI'O KOPHS AATYUKOB JIaBJICHHUS
1.2.8 Ilynbcanusi BBIXOAHOTO CUTHaja B auamna3oHe yactot ot 0,06 go 5 ' He
JOJDKHA MPEBBIIaTh 3HaueHui 0,7]y|.
[Tynbcarust aHaIOroBOro BBIXOJIHOTO CUTHAJIA B AMANa3oHE 4acToT OT 5 10
106 I'n He moskHa npessiath 0,5% OT auana3oHa U3MEHEHMS BBIXOJHOIO CUTHAJIA.
[lynbcamust aHajIOroBOro BBIXOJHOIO CHUTHAJa ¢ 4acToTod cBbime 106 I'm He
HOPMUPYETCSI.
[lynbcamusi BBIXOOHOTO CHTHaja HOPMHUPYETCS MpPU  HArpy304HOM
conpotuBiaeHnr 250 OM (pu OTCYTCTBHUH CBsA3U ¢ AaTynkoM 1o HART-kanany).
[Ipumeuanue - Ilynbcanuss HOpMUpYETCS NPU MHUHHUMAJIBHOM BpPEMEHH
YCPEIHEHHUS Pe3yIbTaTOB U3MEPEHUSI.
1.2.9 JlaTuvku MMEIOT AJIEKTPOHHOE JAeMI(pUPOBaHUE BBIXOJAHOIO CUTHAA,
KOTOPO€ XapakTEPU3yeTCs BPEMEHEM YCPEIHEHHUs PE3YIbTaTOB M3MeEpPEeHus (tj).

BpeMﬂ YCPCAHCHUA PC3YJIbTATOB U3MCPCHUA YBCIMINBACT BPCMA YCTAHOBJICHUSA
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BBIXOJTHOTO CHWTHaja. 3HAYCHHE BPEMEHHM BBHIOMpPAETCS W3 psAga B MEHIO nartuuka: 0;
0,2;0,4;0,8; 1,6;3,2; 6,4; 12,8; 25,6 c.

Bpemst nemmdupoBanms, oTauvaromniee oT ykazaHHoro psijga (Hampumep, 0,1 ¢)
MOXKET ycTaHaBiuBaTbcs mnorpedutesnem no HART-npoTokoily ¢ MCHojib30BaHUEM
HART-monema c¢ IIO AgatConfig  wunum HART-xkommynukatopa. Ilpu 3TOM
WHIUKATOP oToOpaxaeT Omvxkaiiiee 3HadeHue u3 psaga (Hampumep 0,2 ¢).

1.2.10 Bpemsi BkiIIOUEHUA AaTYMKA, U3MEPAEMOE Kak BpPEMs OT BKJIIOUCHUS
MUATAHUS JlaTYMKA JO YCTAHOBJIEHUS AHAJIOTOBOTO BBIXOJHOTO CHUTHajla C
NOTPENIHOCThIO He Ooisiee 5% OT ycTaHOBUBIIErocs 3HayeHUs, He Ooliee 2¢ Mpu
MUHHUMAJILHOM 3JIEKTPOHHOM J1eMI(UPOBAHUH BBIXOJHOTO CUTHAA IaTYUKA.

1.2.11 Bpemst ycTaHOBJICHHsI aHATIOTOBOTO BBIXOJHOTO cUrHana natduka (Tycr)

Py CKaYKOOOpa3HOM M3MEHEHUM M3MEpSieMOro Inapamerpa, cocrasisomem 90% ot
Jyana3oHa u3MepeHus. Bpemsi yCTaHOBJIEHUS [IOJHKHO OIPENEISATHCS BPEMEHEM
3aaepxku (T,), BpeMeHeM nepexoaHoro nporecca (7).

Bpewms 3aaepxkku (T,) He npeBbiaet 90 Mc, HOMUHAIbHOE 3HAUECHHE

Tonom=45Mmc.

Bpewmst nepexonnoro npouecca (T;;) He NpeBbIIIALT:

3,0 ¢ - ms mcroymaenuy 1020,1030,1110, 1210,1310,1410;

0,1 ¢ - nns ucnonuennit 1141, 1150, 1151, 1160, 1161, 1163, 1167, 1168, 1170,

1171, 1350, 1351, 1050, 1041, 1051, 1060, 1061, 1152, 1162, 1042, 1052, 1062, 1352;

0,2 ¢ - I OCTAILHBIX UCIOJHESHUM.

[Tpumevanus:

1. Tlog BpeMeHEM YCTAaHOBJICHHS BBIXOJHOTO CHUTHAla TMOHUMAIOT BpEMs,
IpOLIEIIee ¢ MOMEHTAa CKaYKOOOpa3HOr0 M3MEHEHHUs H3MEPSIEMOro mapamerpa, /10
MOMEHTA, KOTJa BBIXOAHOM CHUTHald JaTyMKka OKOHYATEIIbHO BOMAET B 30HY
YCTAaHOBUBLIETOCSA COCTOSIHUSA, OTIMYAIONIYIOCS Ha +5% OT M3MEHEHHS! BBIXOJHOTO
CUTHaJIa, COOTBETCTBYIOIIETO CKaYKy U3MEPSAEMOro rnapamMerpa.

2. JluHaMUYeCKHUE XapaKTEPUCTUKU JAaTYUKa HOPMHUPYIOTCS TPU TEMIIEpaType
OKpy>karomiero Bosayxa (23+5)°C U OTKJIIOYEHHOM DJIEKTPOHHOM JieMI(UPOBAHUU
BBIXOJTHOTO CHTHajda JaTdyvka (Ha LHU(PPOBOM HHAMKATOPE OTOOpa)Kaercs Bpems

neMI(pUpOBaHUs).
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[Tosoca mpomyckaHus CUHYCOUJANbHBIX KOJIEOAHUN H3MEPAEMOro mapaMmerpa
natuyukoB coctaBiasier oT 0 mo f Ha ypoBHe 63% OT BBIXOJHOIO CHUTHalIA H

ompenenseTcs o Gpopmynam:

1

f = o ', mpu t, > T, npu aTom f < 25 T'y 4)
i
1

f= o [y, mpu t, > Ty, npu stoM f < 25Ty (5)

ITpu wactoTax mysabcaluii BXOJHOTO JaBjieHus B quanazone ot 3 ' go T_ I'm,
I1

HO He Oonee 25 I'm, amMmiuuTyjga myJbcalMii BBIXOJAHOTO CHUTHAja, BbIpaKEHHas B
IPOLIEHTaX OT JWalla30Ha W3MEHEHUS BXOJHOIO CUTHAQJIA, pPaBHA aMIUIMTYJE
NyJIbCAallMd BXOJHOI'O [JABJICHUS, BBIPAXKEHHOM B IPOLEHTAaX OT JHMana3oHa

M3MEPEHUS, YaCTOTA MyJIbCAlU BHIXOJHOTO CHTHAJIAa HAXOJAMUTCS B IMANAa30HE YacTOT
1
ot 0 10 t_ [,
A
1.2.12 3HadeHue aHAJIOTrOBOrO BHIXOJHOI'O CUTHAJIA JATYMKOB, KPOME JTATYMKOB
JANB, COOTBETCTBYIOLIEE HHUXHEMY [MPEACIbHOMY 3HAQUEHUID HU3MEPSIEMOTO
napaMeTpa, COOTBETCTBYET:
4 MA — 1J1s TaTYMKOB C Bo3pacTaroliei xapakrepuctukoi Buna (1) u (3);
20 MA — 14 JaTYMKOB C YOBIBAKOILLEH XapaKTEPUCTUKON BUAA (2).
3HaueHue aHaJIOTOBOTO BBIXOJIHOT'O CUTHaja TaTYNKOB JAVB,
COOTBETCTBYIOIIEE H30BITOYHOMY JaBlieHHWI0, paBHoMmy Hymo (P=0), momkHO

onpenensaThes mo Gopmyse (6) sl JATIUKOB C BO3PACTAIOIICH XapaKTEPUCTUKON U

o ¢hopmyiie (7) i 1aTYUKOB C YOBIBAIOIIEH XapaKTePUCTUKOMN

I,—1
=1 +———"—" Pyl (6)
ARSI N
IB_IH
=g — ) PB— ’ 7

1.2.13 3meHeHHe HaA4YaJbHOI'O 3HAYEHHS BBLIXOAHOI'O CHUTHaja JAaTYUKOB
Pa3HOCTH JaBJACHUA W THUIPOCTATHYECKOIO JIABJICHUS, BbI3BAaHHOE HW3MEHEHUEM

paboyero M30BITOUHOTO AABIECHUS Pp,s OT HYJS 10 HPEAEIbHO AOMYCKAeMOro Py, u
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OT HIpPCACIIbHO JOITYCKACMOI'0 0 HYJIS, BBIPAKCHHOC B IIPOHCHTAX OT AWAIla30HA

M3MEHEHHS BBIXOJHOTO CHTHAJA, HE JOJDKHO MPEBBIIATh 3HAYCHUN ), ONpeesieMbIX
dbopmyon

P
yp :Kp ‘Ppaﬁ ) P (1)

8

3Hayenusa K , [IPHBEJICHBI B Tadue 4.

Tabmuma 4
HcnonHeHue naTumka K, P..5, MIla

AA-1410 +0,2/1MIla 4

JJ1-1420 +0,08/1MIla 10
JJ1-1430, 4/1-1440 25
TUI-1434, JUT-1444 +0,04/1MITa 40
JAI-1530, AI'-1540 4
TU1-1450, JUI-1460 +0,02/1MI]a 25

1.2.14 Dnextpudeckoe nutanue nataukoB Arat-100MT u Arat-100MT-Exd ¢
KOJIOM HCIIOJHEHUSI OCYILECTBIISIETCS OT HCTOYHUKA MUTAHUS MOCTOSIHHOTO TOKa
HaIpPSKEHUEM:

- 0T 14 10 42 B — 0714 1aTYMKOB C BBIXOAHBIM cUTHaAIOM 4-20 MA

-0t 18,5 10 42 B — myis natunkoB ¢ BeIXOAHBIM curHaioMm HART.

HomunaneHoe Hanpspokenue nutanus Uy, = 24+0,48 B.

DNEeKTpUYECKOE MUTAaHWE JATYMKOB B3PHIBO3ALIUIIIEHHOIO UCIIOIHEHUsST ~ Arart-
100MT-Exi ocymectBisieTcs OT HCKpoOe3omacHbIX I1ieneit OapbepoB (OJIOKOB),
HMMEIOIIUX BUJ B3PHIBO3AIIUTHI "HMCKpPOOE30MacHas AJeKTpyuyeckas 1enb" ¢ ypoBHEM
B3pbIBO3AIIUTHl HCKPOOE30MacHON 3JeKTpuueckor menu "ia" Jis B3pHIBOOMACHBIX
cmecer noarpynisl [IC mo 'OCT 31610.0 u nponyckaronux HART-curnan, nipu atom
MaKCUMaJbHOE BBIXOJHOE HampsbkeHue OappepoB U, He nomkHo npesbimarh 30 B, a
MAaKCHUMAaJIbHbIM BBIXOJHOW TOK [, He nospkeH mpebimath 100 MA. MuHuManbHOE
HanpsHKeHUE MUTaHUs OCTOSIHHOTO TOKA JA0JKHO ObITh HE MeHee 14B.

1.2.15 DOnextpuueckue mnapaMeTpbl mnurtaHus natunkoB Arat-100MT-Exi
JTOJIKHBI COOTBETCTBOBATD:

- MaKCUMaJIbHOE BXOJHOE Hanpsbkenue, Ui — 30 B;

- MAaKCUMAaJILHBIA BXOAHOM TOK, Ii — 100 MA;
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- MaKCUMabHasl BXOJHAs MOIIHOCTG, Pi - 0,8 BT;

- MaKCUMaJjbHasi BHyTPEeHHsII UHAYKTUBHOCTD (Li) - 300 MkI'H;

- MAaKCUMaJIbHasl BHYTPEHHSS eMKOCTh, Ci — 10 HOD.

HNcTouHMK NWTaHUS JAaTYUKOB B OKCIUTyaTallMOHHBIX YCIOBUSX, JOJDKEH
YAOBIIETBOPSATH CIEAYIOIIUM TPEOOBAHUSIM:

- conpoTuBieHue nzonsuuu He menee 100 MOw;

- BBIJIEPXKHMBATh HCHBITATEILHOE HANPSIKEHUE MPHU MPOBEPKE 3JIEKTPUUECKOU
MpoYHOCTH n30sauuu 1,5 kB;

- TyJibCcallusl BBIXOAHOTO HAMpspDKeHUsT He JoJpbkHa mnpesbliath 0,5% ot
HOMHUHAJIBHOTO 3HAYEHUs BBIXOJHOIO HAMNPSXKEHUS MPU YACTOTE TapMOHUYECKUX
COCTaBIIAOIIMX, HEe npeBbIatonei 500 [';

- mpepbiBaHue TuTanus He 6osee 20 mc;

- UIMETh CPEIHEKBAAPATUYHOE 3HAUEHHE IIyma B mosioce yactot oT 500 go 10
k['11 — He Ooitee 2,2 MB.

1.2.16 Ilpenenbl aOMyCKaeMOTO HArpy304YHOrO CONPOTHUBJICHUSA (BKJIOYAs
COTIPOTHUBIICHUE JIMHUH CBSI3H) JOJIKHO OBITh B Ipenenax oT R,,in 10 Ry qx-

R, nax OTIpenensiercs no popmyuie:

AT o
max 0,02 '

rae U — HanpsbkeHue nuTanus rnpeoOpasosarers, B.

Rnin = 0 ipu otcyTcTBUM 1IM(PPpOBOIA cBsi3u o poTokoay HART.

Rpin = 250 OM nipu ucnons30BaHuU HUGPPOBOI cBsA3u 10 poTokosry HART

1.2.17 CxeMmsl BHEIITHUX ANEKTPUUECKUX COEeIUHECHUN JTaTYUKOB
MPUBEECHBI B MPUJIOKeHUHU b.

1.2.18 IToTpebnsemas MOITHOCTH AaT4yrka He Oosee 1,0 B - A.

1.2.19 JlatTynku WMEIOT 3allUTy OT OOpaTHOW TMOJSIPHOCTH HANPSKECHHUS
MUTaHUS.

1.2.20 JlaTunku yCTOMUMBBI K BO3ACHCTBHUIO TEMIIEPATYPhl OKPYKAIOLIETO

BO3ayXxa oT MmuHyc 60 no mutoc 80°C.
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B 6a30BOM HCTHOSHEHWN JATYMKHU WM3TOTABIMBAIOT C pabOYMM JUATIA30HOM
TeMIEpaTyp OKPYKarolIero Bo3ayxa B mpezaenax oT muHyc 43 go maoc 80°C (kon
temneparypHoro ucnojgHenusi t4380), Ilo TpeGoBaHMIO 3aka3uuMKa JATYUK MOYKET
OBITh OTKATHOPOBAH B COOTBETCTBUU C KOJIOM 3aKa3a TEMIEPATYyPHOTO UCIIOTHEHUS,
HarpuMmep:

a) koa t1070 - ot munyc 10 no mmroc 70°C;

0) xoxa t4580 - ot munyc 45 no mwitoc 80°C;

B) ko1 t6080 - ot munyc 60 no mmoc 80°C, kpome moaenu [J1-1450.

JlonoyiHuTeNbHAST ~ MPUBEACHHAS  MOTPEIIHOCTh  JATYUMKOB,  BbI3BaHHad
U3MEHEHUEM TEeMIepaTyphl OKpYXalollero Bo3ayxa B paboyeM auana3zoHe
temnepatyp (1.2.14), BeIpakeHHas B TMPOIEHTAX OT JWana3oHa W3MEHEHUS

BBIXOJHOTO CUTHaJIa, Ha Kaxaple 10°C He mpeBbllIaeT 3HAYEHUU )m, YKA3aHHBIX B

tabiuie 5.
Tabmura 5
Kon npenena ym, % OT BEPXHETO Npe/iesia H3MEPEHHUS]
AomyCKaeMOlt ’ cnonuenus
OCHOBHOH
npusesennoil | Pmax/10 < PB < Pmax | Pmax/25 <P < Pmax/10 AaTIUKOB
MOTPEITHOCTH
1141, 1143, 1151,
p 1153, 1161, 1163,
005 +(0,03+0,04=7%) £(0.140,04 0y | 1167, 1171, 1041,
006 : ) 1051, 1061, 1341,
007 1351
010 Bce octanbnbIe
P P
015 +(0,05 40,05 ) + (0,1 +0,04 =) HCTIOJHEHN,
P P kpome 1110,
1210, 1310, 1410
1141, 1143, 1151,
P P 1153, 1161, 1163,
020 £(0,05+0,057%) £O1+0,04=2) | 1167, 1171, 1041,
025 s ‘ 1051, 1061, 1341,
?88 1351
+ (0,1 + 0,05 @ ) Bce octanbHbie
g UCIIOJIHEHUSA

1.2.21 Tlo ycTOMYMBOCTM K MEXAaHUYECKUM BO3JCUCTBUSAM JATUYUKHU

COOTBCTCTBYIOT UCIIOJTHCHUAM, YKa3aHHBIM B Ta6J'II/IIIC 6.
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Taodmuna 6

BubpoycroitunBoe
['pymma Hcnonnenue gaTyuka HCIIOJIHEHHE 110
I'OCT P 52931
1 JIN-1110, IB-1210, L3
JANB-1310, JIJ1-1410
2 Bce ocransabie MOIETIHN V2

JlomycTrMble HampaBiIeHUs] BUOpAIIUH YKa3aHbl B IPUIIOKEHUU A.

1.2.22 JlonionHuTeNbHAS MIpUBEICHHAS MOTPENTHOCTb, BbI3BAHHAA
Bo3nerictBueM BuOpamuu (1.2.21), BeIpakeHHasi B MPOIIEHTaX OT BEPXHETO Mpeaena

U3MEpPEHHUsI, HE MIPEBBIIIACT 3HAUCHUH ¥ f, OTpeieNsieMbIX (popMyiaMu:

- 1 MoJieJied TpyTbl 1:

P
y,=1025" ( ’1’;“") %, (10)

B

- 11 MOJIeJied TPYIIbI 2:

P
y, =101 ( ma") %, (11)

1.2.23 JlaTuvkd yCTOMYMBBI K BO3JICMCTBUIO BHEIIHETO MEPEMEHHOIO
MarHutHoro modsi yactrotod 50 I'm m HampsbxkeHHocThio 400 A/M W BHEUIHETO
MOCTOSTHHOTO MarHUTHOTO TOJIst HanpshkeHHOCThIo 400 A/Mm.

1.2.24 JlononHuTenbHAsT TPUBEAECHHAS IOrPEIIHOCTh JATYMKOB, BbI3BAHHAs
BO3J/ICICTBUEM BHEIIHEr0 MarHuTHOro noJjis (1.2.23), ue npesbimaet 20% ot npeaena
JIOITY CKa€MOU OCHOBHOW MPUBEIACHHOM IMOTPEIITHOCTH.

1.2.25 JlaTuvku yCTOMYMBBI K BO3ICHCTBHUIO JICKTPOMATHUTHBIX TTOMEX:

a) mo 'OCT 30804.4.3 B monoce yactot 80-1000 MI', cTeneHs kecTKOCTH 3;

6) mo 'OCT 30804.4.4, crenieHb &KECTKOCTH 3;

B) mo ['OCT 30804.4.2, cTeneHp )KeCTKOCTH 4;

r) o I'OCT P 51317.4.6, cTeneHn )KeCTKOCTH 3;
18



1) mo 'OCT P 50648, creneHpb )KECTKOCTH 5;

e) mo 'OCT P 50649, cTreneHb )KeCTKOCTH J;

x) o I'OCT P 50652, cteneHb KeCTKOCTH 5;

3) mo 'OCT P 51317.4.5, cteneHpb ®KeCTKOCTH 2 MPHU MoJa4Ye MOMEXH M0 CXeMe
«IPOBOA-TIPOBO/I» U CTEIEHb >KECTKOCTU 3 MpH M0J1aye MOMEXH MO CXEMe «IIPOBO/I-
3emisi». Kputepuii kauecTBa GyHKIIMOHUPOBAHUS — A.

1.2.26 JlaTunku COOTBETCTBYIOT HOPMaM IOMEXOIMHUCCHUHU, YCTAHOBJIIEHHBIM
g xkinacca b mo I'OCT P 51318.11.

1.2.27 JlaTunku yCTOWYMBBI K BO3JEHCTBUIO aTMOC(hepHOro aaBieHuu ot 84,0
1o 106,7 kIla (rpynima P1 TTOCT P 52931).

1.2.28 JlaTuniku yCTOMYMBBI K BO3JCHCTBUI0O OTHOCUTEIBHOM BIIAXKHOCTHU
OKpY KaIoIero Bo3ayxa 10 95 % mnpu temneparype OKpyKarolero Bo3ayxa mitoc
35°C u Gonee HU3KUX TeMIlepaTypax, 6€3 KOHIEHCAIH BJIarH.

1.2.29 laTuniku  COXpaHSIOT  pabOTOCIOCOOHOCTh  TOCJIE  BO3ACHCTBUSA
COJIHEUHOTO W3JIYYEHHUs: HWHTerpajbHas TIUIOTHOCTh wu3nydeHus — 1120 Bt/m?,
IUIOTHOCTD MOTOKA yIbTpaduoaeToBoi yactu cnekrpa — 68 Br/m? mo 'OCT 15150.

1.2.30 JJaTuvku yCTOMYMBHI K BO3ACHCTBUIO T0XK/ISI C UHTEHCUBHOCTBHIO
5 mm/muH o 'OCT 15150.

1.2.31 Crennedp 3amMThl JAaTYMKOB OT BO3JACUCTBUS IBUIM U BOJBI
cootBeTrcTBYET [P66 1 [P67 mo 'OCT 14254.

1.2.32 latunku Arat-100MT ¢raH1ieBOro uCrosHEeHUsI CO CTOPOHBI ILTFOCOBOI
U MHUHYCOBOM KaMmep BBIICPKMBAIOT B Te€YeHUE | MUH. TEperpys3ky IaBJICHUEM

Pnepeep, cornacuo tabaune 7.

Tabmuma 7
Hcnonnenue natTunka Pueper, MIla
JAN-1110, AB-1210, ANB-1310, A/1-1410 AI'-1530, JII'-1540 4
JAN-1120, JIB-1220, A1B-1320, JIJ1-1420 10
JAN-1130, JIB-1230, ANB-1330, 11B-1430/111-1140, INB- 75
1240, 111B-1340, I11B-1345, 1J-1440, J1J1-1450, JIJ1-1460
J/1-1434, 1/]1-1444 40

19



1.2.33 Jatunku  pgaBneHuss  Arar-100MT  mwTynepHoro  MCHOJHEHUS
BBIJICP>KMBAIOT MEPErpy3Ky AaBieHueM B 1,5 paza OoJsblIMM, 4eM BEPXHHUU mpeaen
U3MEPEHHUS:

- A, ucnonuennii 1041, 1042, 1051, 1061, 1050, 1060, 1052, 1062.

- AW, ucnonnenuit 1141, 1143, 1151, 1153, 1161, 1163, 1150, 1160, 1142,
1144, 1152, 1154, 1162.

- JINB, ucnonuenuit 1341, 1342, 1350, 1351, 1352.

HNatunku ncnonHenuit J{1-1167 u 1168 noskHbI BBIAEPKUBATH NEPETPY3KY B
1,15 pa3a u ucnomnenuit IU-1170 u AU-1171 B 1,1 paza Gonblne yeM BEepxXHUU
npees U3MEPEHUs.

Hatunku JIA ¢ BepxHuM npenenom uzmepenus mesee 0,1 MIla BbiaepuBaroT
neperpy3Ky oT BO3AeHCTBUS aTMOC(HEPHOTO TABICHHUS.

1.2.34 ]J[aT4ynMKu U3roTaBIMBAOTCS B IBYX UCIIOTHEHUSAX:

- 6e3 M QppPOBOTO UHIUKATOPA;

- CO BCTPOCHHBIM CBETOJMOIHBIM IIU(POBBIM UHAUKATOpOM (kox LIN).
NHaukaTop UMEET BO3MOKHOCTh ITOBOpaunBaThbes Ha £360° ¢ marom 90°.

1.2.35 Kopmnyc »JIeKTpOHHOTO MpeoOpa3oBaTesis MaTYUKOB TOBOPAYMBACTCS
OTHOCHUTEJIBLHO TIpeoOpa3oBarens naBieHust Ha £180° OT yCTaHOBICHHOTO TIOJIOKEHUS
Ha NPEANPUATHNA — U3TOTOBUTETIE.

1.2.36 JIaTuyky WMEIOT BHEIIHIOK KHOIIKY, PAacIOJOKEHHYI0 Ha KOpITyce
AJNIEKTPOHHOIO  MnpeoOpaszoBaresnis, Uil CMEUICHUS XapaKTEPUCTHKU  JaT4YMKa
(kanmuOpoBKa «HYJS») OT MOHTAXKHOTO TMOJOXKEHUS Ha oObekre. B marumkax
abcomoTHOro AaBiaeHus (JA) BHELIHSAS KHOMKA KaTMOPOBKHU «HYJIS» OTKIIIOUEHA.

1.2.37 TIlpenensl momycKaeMoro TpU KadUOPOBKE «HYJSD»  CMEIICHUS
XapaKTEPUCTUKHU JIaTYUKA B 3aBUCUMOCTH OT YCTAaHOBJICHHOTO JWana3oHa U3MepeHui

COOTBCTCTBYIOT ITPHUBCACHHLIM B T3.6J'II/IIIC 8.
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Tabmnura 8

[Ipenenbl ycTaHOBIEHHOTO AMAa30Ha [Ipenen cMemeHust XapaKTEPUCTUKHT
U3MEPEHUN JaT4YMKa, %o OT JUaIla30Ha U3MEPEHUI
0,25Pmax < Pe < Pmax +5
0,1Pmax <Pe <0,25Pmax +10
0,04Pmax < Ps <0,1Pmax +25

1.2.38 JlatTunku obOecrneuynBaOT BO3MOXKHOCTh HACTPOMKM Ha CMEIICHHBIH
JMara3oH W3MEpPEeHUH C YCTAaHOBKOM HHIKHEro IIpejeria HW3MEpeHuH Ha Jro0oe
3HAYEHHUE B JOMYCTUMBIX Mpeeaax U3MEPEHHSI 1aTUUKa:

- IMara30H U3MepeHus O0JbIIe UK paBeH P, in;

- BEPXHUH IIPEAEI U3MEPEHMS MEHBIIIE WM PaBeH P,y -

1.2.39 Hactpoiika u ynpaBieHHE AATYUKOM C HUGPOBBIM HHIUKATOPOM
OCYILIECTBJISICTCA BCTPOEHHBIMU CpPEICTBAMHU, PACIOJOKEHHBIMU Ha KOpIyCe
(G pOBOro MHAWKATOPA U AUCTAHIIMOHHO MPU TOMOIIM yHPABISIONIETO YCTPONUCTBA,
noanepxxuBatomiero HART-niporokosn, a st 1aT4ukoB 0€3 BCTPOESHHOTO HU(PPOBOTO
WHJMKATOpa TOJbKO JUCTAHIIMOHHO IMpPU IOMOIIM YMPABISIOIETO YCTPOMCTBA,
noaaepxusaromero HART-nporoko.

1.2.40 IlpenenvHble 3HAYEHHUS aHAJIOTOBOrO BbIXOAHOro curHaiga (ALARM)
COOTBETCTBYIOT:

- HIDKHEe 3HaueHue, He ooiee: 3,73+0,02 MA;

- BepXHee 3HaueHue, He 6onee: 22,0+0,02 MA.

BennuuHbl CUTHAJIOB HACBILEHUS aHAJIOTOBOT'0 BbIXOAA:

- HMOKHEe 3HaueHue, He Oonee: 3,84+0,02 MA;

- BepxHee 3HaueHue, He 6omnee: 21,6+0,02 MA.

HacebImienrie BBIXOHOTO CUTHAIA BO3HUKAET MPHU BBIXOJIE JAABJICHHUS 32 MIPEIEIIb
YCTAaHOBJICHHOTO JIMalla30Ha Ha BeMMuuHy Oonee 1% HUXKE HWKHETO mpeaena
u3Mepenus u 6oisee 10% Bbillle BEpXHETO Ipeiesia U3MEpEeHUN.

[IpegenbHOe  3HAYEHWE  BBIXOJHOTO  CHUTHaja  yCTaHABIMBAETCA  IpH
BO3HUKHOBEHHUU  HECOOTBETCTBUSI  KOHTPOJHUPYEMBIX  IapaMETPOB  3aJIaHHBIM

3HAUYECHHUSIM,  OOHApPY)KEHHOE  HENPEpPbIBHO  (PYHKIUMOHUPYIOIIEH  CHCTEMOMU
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caMoJuarHocTuku. llepekiiroueHne MexJly BEpXHUM U HUKHUM MPEIECIOM 3HAYEHUS
BbIXOJHOTO curHana BeinoyiHseTcss HART komanaoil, nepegaBaemMoi no JUHUM CBA3U
WJIM HACTPOMKH JIaTUMKa C TOMOIIbIO KHOTIOK Ha MepeIHEN MaHEeIIH.

1.2.41 Ha nudpoBoM uMHIMKATOpE AaTYMKA B PEKUME H3MEPCHHS TaBJICHUS
JTIOJKHBI OTOOpaXKaThCs:

a) BEJTMYMHA U3MEPSEMOTO JIaBJICHUS B U(PPOBOM BHJIC, B YCTAHOBICHHBIX MPHU
HacTpoiike eauHuax usMmepeHus (B nmaruukax JIMAB - ¢ yyerom 3Haka) uiud B
MPOIIEHTAX OT JIMana3oHa U3MEHEHHUS BBIXOJJHOTO CUTHAJIA.

[Ipenensl oTOOpa)keHUsT HU3MEPSEMOIO JaBJICHUS JOJKHBI HAaXOJUTHCA OT
munyc 0,01Ps no moc 1, 1Ps.

0) MHAWKAIMS CUMBOJIOB Ha MU(GPOBOM MHANKATOPE JAaTUMKA B PEKUME OTKA3a
WM BBIXOJIa M3MEPSIEMOro JAaBJICHUS 3a Mpeaesbl, ykazaHHble B 1.2.33 momkHa
COOTBETCTBOBATH TabHIE 9.

Tabmauma 9

CumBoJIbI Ha IUPPOBOM

Conepxxanue pexuma
WUHIUKATOPE

N3smepsiemoe naBieHue Ps BBIXOAWT 3a NpEAEN - ILIFOC
1,1Ps

N3smepsiemoe naBieHue Pun BBIXOOUT 3a MpPENEN - MHUHYC
0,01Ps

HCpCHOJIHCHI/IC HHIUKATOpa BCJICACTBUC HCIIPABHUIIBHO

BBIOPAHHBIX CIUHUI] U3MEPECHUS

OTKa3 aHAJIOTOBOM 4aCTH

Hapyuienue cBsi3u ¢ matoi nudpoBoro HHAMKATOPa

1.2.42 Kopnyc naT4uKOB UMEET 3a3eMIISIIONIUN 3aKUM M 3HAK 3a3€MJICHUS 1O
I'OCT 21130.

1.2.43 Cpenusass HapaOOTKa Ha OTKa3 JlaTYMKa C YYETOM TEXHUYECKOIrO
oOCIy’KUBaHUS, PETIAMEHTHPYEMOTO PYKOBOJCTBOM II0 JKCIUTyaTallid HE MEHee

220000 u.

1.2.44 CpenHuii Cpok CITy>KObI JaTYMKOB JIOJDKEH ObITh HE MeHee 20 JIeT, KpoMe

NATYUKOB, JKCIUIyaTHPYEMBIX IIPH HU3MEPEHUM NApaMETPOB AarpeCcCUBHBIX CpEZ,
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CPEImHHI CPOK CITyKOBI KOTOPHIX 3aBHUCUT OT CBOMCTB arpeCCHUBHOM CPEIbl, YCIOBUI
AKCIUTyaTallMy ¥ BbIOOpA MpUMEHseMbIX MaTepuaioB (1.2.48).

1.2.45 CrabunbHOCTh matunkoB He xyxke 10,1% ot Pmax 3a 2 Tona.

1.2.46 na npatumkoB mnpu 3aka3ze konxa "H" mpoBoauTCs TONOJIHATEIbHAS
TeXHoJIoTHYecKast HapaboTka 360 u.

1.2.47 'abaputHble  pa3Mepbl  JATYMKOB  JIOJDKHBI ~ COOTBETCTBOBATH
NPUIOKEHUIO A.

1.2.48 Marepuaiibl aeTajieil, KOHTAKTUPYIOIIUE C U3MEPSEMOU Cpeaoil:

- MeMmOpaHa:

Hns ucnonuennit [AN-1141, IN-1143, AN-1151, JN-1153, JU-1161, I1-1163,
AN-1171, JA-1041, JA-1051, JA-1061, 1MB-1341, ANUB-1351 — tutan BT9 'OCT
19807;

Jns ucnonuennii JIA-1050, 1A-1060, JIA-1042, TA-1052, 1A-1062, IU-1150,
HAN-1160, AN-1168, AU-1170, A1-1142, 1U-1144, N11A-1152, 1U-1154, JU-1162,
JAB-1342, INB-1350, AMB-1352 — ctans 316L EN 10088-2.

Jlnsa Bcex octanbHbIX ucnonHenuit — craB 36HXTHO T'OCT 10994.

- KOpITyCHbBIE J€TaJIH:

s ucnionuenuit JIA-1050, JIA-1060, JIA-1042, JA-1052, JA-1062, 1-1150,
HAN-1160, IN-1168, ANU-1170, A1-1142, 1U-1144, 1N-1152, 1U-1154, JU-1162,
JNB-1342, JINB-1350, MB-1352 ¢ xogoM «S» B CTPYKTypHOH CXEME€ — CTallb
10X17H13M2T I'OCT 5632.

Jlnst Bcex octanbHbIX ucnonHeHui — ctanb 12X18H10T I'OCT 5632.

- JIpeHaxHbld kinanaH — ctaib 14X17H2 T'OCT 5632 (ansa natuukos JIJ1).

- KOJbLO yiuioTHUTENbHOE — pe3nHa HO-68-1 TY 381051082.

1.2.49 Macca patunkoB Arar-100MT He nomKHAa NpPEBBILIATH 3HAYECHHM,

yKa3aHHBIX B Ta0bnuie 10.
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Taomuma 10

Macca He 6ojee, KT
ONEKTPOHHBIA | DJIEKTPOHHBII
HcnonHeHne maTunka 0JIOK U3 OJIOK U3
ATFOMUHHEBOTO | HEPYKABEIOIIICH
CILJIaBa CTajau
JIA-1110, AB-1210, IUB-1310, I/1-1410 11,4 12,3
TIA-1020, JTA-1030, JIA-1040; JT1-1120,
TIA-1130, JIN-1140;TB-1220, JIB-1230, JTB-1240;
JIMB-1320, JINB-1330, JIUB-1340, JINB-1345; 5.4 6.3
TUT-1420, JJ1-1430, JIJ1-1434, JIJI-1440, JIJT-1444,
JUT-1450, JIJT-1460
TIA-1041, TA-1051, TA-1061; TA-1141,
JIM-1143, IA-1151, IA-1153, TA-1161, IU-1163, 1,2 2,1
JIA-1167, AN-1171; AVB-1341, INB-1351
JIA-1050, JA-1060; 1-1150, JTU-1160, 26 35
JIV-1168, JTA-1170; JINB-1350 ’ ’
TIA-1042, JTIA-1052, JTA-1062; [TH-1142,
TI-1144, TA-1152, TU-1154, TU-1162; 1,6 2,5
JIVB-1342, JTB-1352
JIC-1530, JIC-1540 9,1 10

1.2.50 JaTuvk mMeeT 3aluTy IpeoOpazoBaressi MPU BO3JIEUCTBUHM T'PO30BBIX
WIM UHBIX MEPEXOAHBIX MEepeHanpsLKeHUH KOMOMHMpOBaHHOW BOJHBI 1,2/50 MKc ¢
MaKCUMaJIbHbIM 3HaueHuWeM HampsibkeHuss 6 kB u 8/20 Mkc. ¢ MakcHUMallbHbIM
3HaYeHueM Toka 3KA (ucneitatensHoe Bo3naeiicTBue knacca Il mo 'OCT P 51992).

1.2.51 JlatTuuk uiMeeT ONIUOHAJIBHYIO (IIPU 3aKa3€) BO3MOXKHOCTh U3MEPEHUSs
TEMIIEPATYPhl B 30HE PUEMHUKA J1aBieHUA. MI3MEpEeHHOE 3HaUEHUE TEMIIEPATYPhI HE
ABJISIETCA METPOJIOTMYECKON XapPAKTEPUCTUKOU (MU3MEPSIETCSI B TEXHOJIOTUYECKUX
nensix). Tounocts u3mepenus +3% B quarnaszoHe Temieparyp ot -43 no +80 °C.

1.2.52 Jatuuk momnepxkuBaer padoty mno mporokonry HART 5 u HART 7.
NMeercs BO3MOXKHOCTh mHepekinrodeHus Bepcur npotokosna HART ¢ nmomomibro

koMman bl #130 (cM. mpusoxenue E).
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1.3 VYcrpoiicTBo u pabota gaTunka

1.3.1 KoHcTpyKIusi 1 OCHOBHBIE MOAYJIM TaTUMKA

Pucynok 2 — O6uuit Bua naruvka aaBiaeHus Arat-100MT

1 — IlpeoGpazoBaTenb 1aBICHUS 7 — Kpbiika 3agass

2 — Tabanuka cepTu(UKaIMOHHAS 8 — DIIeKTPOHHBINA MPeoOpa30BaTEIIb
3 — Yamka cronopHas (s uciondHenust Exd) 9 — Bunt cronopHsii

4 — Kppiilika nepeaHsis 10 — 3arnymika

5 — Tabnnuka 11 — Bost Hapy’KHOTO 3a3€MJIECHUS

6 — BHellHsIg KHOTIKA YCTAaHOBKU HYJIS

KoncrpyktuBao matuuk nasiaenust Arat-100MT coctouT u3 mpeoOpazoBatess
JaBlieHHs 1 1 3JIeKTPOHHOTO 0JI0Ka 00pabOTKH CUTHAJIOB 8.

DNEeKTPOHHBIN OJIOK 8 COCTOUT U3 KOpIyca, B KOTOPOM PAaCIHOSIOKEHBI: MOJYJIb
MUKPOIIPOLIECCOPHBII, MOyJIb MUTAHUS, MOAYJIb MOJKIIOUEHHS (KJIeMMHasi KOJIOKa)

1 OJIOK MHIUKAIUKU (1)1 1aTYuKOB ¢ KojoM «L{N»).
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[TpuHuMI NEeHCTBUS JaTYMKa AABJICHUS OCHOBAH Ha TEH30PE3UCTUBHOM 3 deKTe
B MOJIYyIIPOBOJHHUKOBOM UyBCTBUTEIBHOM 3JieMeHTe. [loa Bo3aelcTBUEM U3MeEpsieMOit
BEJIMYMHBI MeMOpaHa JedOopMHUpYETCs, BbI3bIBAs WM3MEHEHHE COIMPOTHUBICHUS
TEH30PE3UCTOPOB UYBCTBUTEIBHOTO DJIEMEHTA, a BCJIEJICTBHE JTOrO, HM3MEHEHUE
BBIXOJTHOTO DJIEKTPUYECKOTO CHUTHANA. OJEKTPUYECKUH CHUTHAJI TpeolOpasyercs
aHasoro—uu(poBeIM MpeoOpa3oBarereM B LU(PPOBONM KO, MPOMOPLHUOHAIBHBIH
npuiokeHHoMy naBieHuto. L{udpooit kox nepemaercs Ha UPpPoBOE UHIUKATOPHOE
YCTPOMCTBO, a TaK XK€ Ha YCTPOMCTBO, (opmupyioniee YHUPUIUPOBAHHBIN

aHajoroBbii TOK 4-20 MA u 1udpoBoii BeixoaHoM curHal HART

Pucynox 3 — DneMeHThI upOBOTO MHIUKATOPA

3HaueHWE W3MEPSIEMOTO JaBJICHHS 2, CJAWHUIBI HW3MEPEeHHs] 3, OIIMOKH,
BO3HHUKAIOIIKME B Ipoliecce paboThl AaTYMKa, OTOOpa)KatoTCsl Ha OJIOKE WHJIMKAIUU
kon "[IN" (cMm. pucyHok 3).

brox wHAMKaUM MOXXET OBITh TMOBEPHYT OTHOCUTEIHHO IEPBOHAYAIBHOU
ycTaHoBKM Ha £360° ¢ mauckperHocTbio 90°. [y yero HEOOXOAMMO OTBEPHYThH JIBa
BUHTA |, BRIHYTH OJOK MHAMKAIIWW, TOBEPHYTHh B HEOOXOIUMOE TOJIO)KCHHE M BHOBH
BCTaBUTh. Ha koxkyxe OJoKa MHAMKAIMK UMEIOTCS HAMPaBiIsIoOUMe, KOTOPbIE CITyXKaT
JUTsl ODUEHTUPOBAHUS OJI0OKA ITPU YCTAHOBKE.

VYhpaBieHue  HacTpOMKaMM  HMHAMKATOpa  OCYIIECTBIAETCA  KHOIIKaMHU,

PaCIoOJIOKCHHBIMU HA HHHﬁBOﬁ IaHCJIN:
« @» - BX0J B OCHOBHOC MCHIO, HAaBHUI'allMIO I1I0 MCHIO,

« {}» - PCAaKTUPOBAHHUC 3HAYCHUH mapamMecTpOB, BBIXO/ U3 MCHIO.
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« 52?» - BXOJ B IOAPCIKUMBI OCHOBHOI'O MCHIO, COXPAaHCHUC HACTPOCK.

AnropuTt™M pabOThl ¢ HACTPOMKAMU UHIAUKATOPA OMKUCaH B 2.5.5.

PucyHok 4 — DiieMeHThI MOTYJIsl TTOAKITIOUCHUS

DNEeKTpUYECKUEe KOMMYTAIIMM PACIOJNOXEHb HAa MOAYJIE MOAKIIOYCHHS
(PucyHok 4) 1 UMEIOT CJIEIYIOIINE AIEMEHTHI:

- KJIEMMBI 1 11 MoAKII0YeHUs TOKOBOM neTin 4-20 MA;

- KJIEMMBI 2 JIJIs1 TOAKTFOYSHUS] BHEITHETO U3MEPUTEITLHOTO TPrOOpa KOHTPOJIS
toka B 1ienu («TECT»);

- BUHT 3a3€MJICHHS 3 MPOBOJIA MOAKIIOUCHHUS.

Jnst aydmero o0030pa MHAMKATOpA WM Ui yAOOHOTO JOCTyla K JIBYM
OTZIEJICHUSIM JJIEKTPOHHOrO OJioKa JaTdyvka (K KIEMMHOM KOJOJKE U KHOIKam
YIPABJICHHS ) KOPITYC SJIEKTPOHHOTO OJI0Ka 8 MOYKET OBITH MOBEPHYT OTHOCUTEIILHO
npeobpazoBaresis  JaBJICHUS 1 na yrom =£180° Jlng »3TOro HEOOXOIUMO
HIECTUTPAHHBIM KIIOYOM C pa3MepoB S=3MM OCJIa0UTh CTOMOPHBI BHHT 9 (cM.
pUCYHOK 1), TOBEpHYTHh KOPIYC AJIEKTPOHHOTO OJioka Ha yron He Oonee +180° u

BHOBbD 3aTAHYTb BUHT 9.
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1.4 MapkupoBka 1 IIIOMOUPOBAHKE

1.4.1 Ha npukpernjieHHOH K AaTYUKY TaOJIMYKEe HaHECEHBI CIAEAYIOIINE 3HAKU U
HAJIUCH:

- 0003HaYEHUE MOJIEIIH 1aTYUKA;

- UCIIOJIHEHUE MOJENH TATUHKA;

- KOJI ITpezielia JOIyCKaeMO OCHOBHOM MOIPEIIHOCTH;

- MAaKCUMAaJbHbIM NPEAENT U3MEPEHUN Pmax ¢ yKa3aHUEM €IWHHULIBI U3MEPEHUS.
Jns  patunkoB Arar-100MT wucnonnenunss JIMB  yka3piBaroTCsl MaKCHUMallbHBIN
HW>KHUM U BEPXHUM TIPENIEIIbl U3MEPEHU;

- TMpenenbHO JomyckaeMoe pabouee H30BITOUHOE JAaBJICHHE C YKa3aHUEM
€AVHMIBI M3MEpPEHUs JUI1 JAaTYUKOB  PA3HOCTHM  JABJIEHUHM M JaTYUKOB
TUAPOCTATUYECKOTO JABJICHHUS;

- HaNpsDKEHUE TUTaHUS;

- BBIXOJIHOM CUTHAJI;

- creneHsb 3amuTheI IP mo I'OCT 14254-2015;

- TOpPAJKOBBIA HOMEp JaT4uMka [0 CHCTEME HYMEpPALMH NPEANpUsATUS -
U3TOTOBUTEIIS,

- TOJ1 U MECHII BBIITYCKA;

- 3HaK yTBEPKJICHHUsI THIIA cpeAcTB u3aMepenuit o 1P 50.2.107;

- HAMMEHOBAaHUE NPEANPUATUA-U3TOTOBUTEIS;

- gaanuchk "Crnenano B Poccun'.

1.4.2 Ha OTZEJIBHOM TaOJIMUKe, MIPUKPETUICHHOM K NATYUKY
B3PBIBO3ALIUIIEHHOIO HMCIOJHEHUS, BbionHeHa MapkupoBka mo  ['OCT 31610.0,
['OCT IEC 60079-1, TOCT 31610.11. Ha kpslimikax 3JI€KTPOHHOTO MpeoOpa3oBaTeis
JATYMKOB C BUJOM B3PBIBO3AIIUTHI «B3PHIBOHEMIPOHUIIAEMAsT 000J0UKa» BBHITIOJHEHA
HaanuCch «Bo B3phIBOOMIacHON aTMOC(EPE OTKPHIBATH, OTKIFOYUB OT CETH».

1.4.3 Ha xopmyce 3JeKTpOHHOIO OJIOKa PSAIOM C 3aKUMOM JUIsl 3a3€MJICHUS

HNMCCTCA 3HAK 3a3CMJICHHA.
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1.4.4 Mecra nogsoaa OOJbUIEr0 U MEHBUIETO JABJIECHUN Y TaTYMKOB Pa3HOCTU
JABJICHUI MapKUPOBaHBI 3HAKAMHU «+» U «-» (CM. puC. 5). 3HaK «+» COOTBETCTBYET
MECTy MOJBOAA U3MEPSIEMOTO JTABJICHHS WM OOJBIIETO U3 N3MEPSIEMbIX JTaBJICHHM, a
3HAaK «-» COOTBETCTBYET KaMepe, COOOIIAIONICICS CO CTATUYECKUM JIABIICHUEM, HIIH
MOJIBOJA MEHBIIEr0 M3 u3MepsAeMbIXx pAasieHuil. g parunkoB JIB 3Hak «-»

COOTBCTCTBYCT MCCTY I1OJIBOAA pa6oqer0 JaBJICHUA.

S
A O
Y | ©r

Bxod cpeds! ’%@ | Lperiax

Pucynok 5 — Mecra noasoa naBineHuii 1aT4ukoB /]

1.5 Tapa u ynakoBka

1.5.1 Hartuuk 3aBepHyT B ynakoBounyto Oymary mo ['OCT 8828 wmu B
obeprounyto oymary mo 'OCT 8273, nmoMelieH B 4eX0J U3 MOJUITUIICHOBON TUICHKU
I'OCT 10354 tommumuo# (0,15—-0,30) MM., U YJIO)K€H B TOTPEOUTEIBCKYIO Tapy —
kopoObky wu3 kaproHa 1no ['OCT 7933 wunum rodpupoBaHHOrO KapToHA IO
['OCT P 52901. Yexon 3aBapeH.

1.5.2 MoHTaxHble 4YacTd, KpOHIITEHH, 3arjynika JJjs BBOJa KaOeIbHOTO W
JIpyrue KOMIUIEKTYIOIIUE, TIOCTaBIsieMble BMECTE€ C JaTYUKOM, YJIOXKEHBbI B
MJICHOYHBIE YEXJIbl U BMECTE C JATYUKOM YJIOKEHBI B MOTPEOUTEIHCKYI0 KOPOOKY.
YexJibl 3aBapeHBbI.

1.5.3 JlaTuuk ¥ MOHTaXXHbIE YaCTU OTJEJEHBI JIPYT OT APYyra U yIUIOTHEHBI B
KOpOOKe C MOMOIIbIO MPOKIAA0K M3 KapToHa. BmecTe ¢ AaT4YMKOM, MOHTa>KHBIMU
Y4acTSIMU B KOPOOKY YJIOKEHA: TEXHUYECKasi JOKYMEHTAIIHS — CBEPXY U3JIEIHI.

Texnuueckass TOKyMEHTAlMsl BJIOKE€HA B YEXOJ W3 MOJMATUICHOBOU TJICHKU
I'OCT 10354 Tommmuoit (0,15-0,30) MM wam Apyroro BOAOHENPOHHUIIAEMOIO

MaTepHuaa, yKa3aHHOrO0 B KOHCTPYKTOPCKOM JOKyMEHTalHUH. Yexou 3aBapeH.
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1.5.4 Konceparmusi oOecrieduBaeTcs IMOMENICHUEM JaTdydkKa B IUICHOYHBIN
4yexoJ1 ¢ BiaronorjotureneM— cuinkaresneMm. CpeacTBa KOHCEpBAIlMM COOTBETCTBYIOT
BapuanTy 3amuthl B3-10 mo T'OCT 9.014. IlpenenbHbplii CpOK 3amIuThl 0e€3
nepexkoHcepBauuu— 1 rou.

B macnopTe Ha 1aTyuk ykazaHa Macca CyXOro CUJIMKAressl Py 3a4eXJICHHH.

1.5.5 KopoOku yioxeHbl B TpaHCIIOPTHYIO Tapy — amuku tuna I1-1, 11-2, 111-1
'OCT 2991, wmn ssmmku tuma VI TOCT 5959, unu kopoOKy u3 roppupoBaHHOTO
kaptoHa no 'OCT P 52901.

1.5.6 ToapocomnpoBoauTenbHas  JOKyMEHTAaIUsi  pa3MelleHa  BHYTpU
TPAHCIIOPTHOM TapBbl.

1.5.7 Macca TpaHCIIOPTHOM Taphl ¢ JATYNKAMU HE MPEBBIIIACT:

- u3 ¢auneps! unu ABII - 50 xr;
- 13 1ocok - 100 kr;

- U3 TO()pUPOBAHHOTO KapTOHA - 35 KT.

1.6 Obecneuenre B3pHIBO3AMMUIIEHHOCTH

1.6.1 OOGecneuenre B3pHIBO3AUIUIIIEHHOCTH TATYUKOB C BUIOM B3PHIBO3ALIUTHI
«B3PBIBOHETPOHUIIAEMAsT 000JI0YKa» JOCTUTACTCS Pa3MEIICHUEM UX SJICKTPUYECKUX
gacTed  BO  B3pbIBOHENpoHHUIIaeMyro  obosouky 1o [T'OCT 31610 wu
I'OCT IEC 60079.10 , xoTOopast UM€ET BBICOKYIO CTEIIEHb MEXaHUYECKON MPOYHOCTH.
VYka3zaHHBIN BUJ B3PBIBO3AIIMTHI MCKIIOYAET Mepeady B3pbIBa BHYTPH JaTYMKa B
OKPY>KaIOIIyI0 B3PHIBOONIACHYIO CPEy.

1.6.2 BspeiBoHEenpoHUIIaeMass 000JIOYKA JIATYMKOB  B3PBHIBO3AIIUIIICHHOTO
UCIIOJIHEHUSI M €€ KPEIEKHbIE DJIEMEHTHI BBIJCPKUBAIOT HUCIBITAHUS JaBJICHUEM
BHYTpPH 000JIOUKH, paBHBIM 4-X KPaTHOMY JIaBJICHUIO B3pbIBA.

1.6.3 B3pbIBOHETPOHUIIAEMOCTh 000JOYKH 00eCIeuynBaeTCsS HCIOJHEHUEM
neTaneil 000JIOUKM U UX COCIMHEHHEM C COOIIOJIEHUEM IMapaMeTPOB B3PHIBO3AIIUTHI
no 'OCT 31610.0 u I'OCT IEC 60079.1, npuBeAeHHBIX Ha YEpPTEKE CPEICTB

B3PBIBO3AIIUTHI (Mpuioxkenue ).
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1.6.4 B3pbIBOHETPOHUIIAEMOCTh OOOJIOYKH OOECIeYnBaeTCsa MPUMEHEHUEM
B3pBIBO3AIUTHI BHUJA «B3pBIBOHENIPpOHMIIaeMas obonouka «d». Ha depTexxe cpencts
B3PBIBO3AMUTHI (TIprIiokeHue [) moka3aHbl COMPSHKEHUS AeTalield, 00eCednBaOIINX
B3pbIBO3amuTy BHaa «Exd». Dtm compspkeHuss 0003Ha4eHBI CIOBOM «B3pwiB» C

YKa3aHuEeM JO0ITyCTHUMBIX IIapaMETPOB B3PbIBO3AIIIUTEI.

Pe3b00BbIE B3pHIBOHENPOHUIIAEMBIE COEAMHEHNSI 3aKOHTPEHBI: YaIlIKOH, BUHTOM.
B pe3b0oBBIX B3PHIBOHENPOHHUIIAEMBIX COCIMHEHUSX HMEETCS HEe MeHee 5
IIOJIHBIX, HENIPEPBIBHBIX, HEOBPEXKACHHBIX BUTKOB B 3allelyieHuu. Bece TokoBenymume
U 3a3eMJIIOLIME 3aXHUMBbl IPEIOXPAHEHbBl OT CAMOOTBHHYMBAHUS NPHUMEHEHUEM
NPYXUHHBIX 11aH0.
1.6.5 MakcuMaiibHag JOMYyCTUMAas TeMIeEpaTypa HApYy>KHOW MOBEPXHOCTH
JaTYMKa COOTBETCTBYET TeMiiepaTypHomy kiaccy TS mo I'OCT 31610.0.
1.6.6 Ha tabGnuuke, mpukperuieHHON K kopmycy aatuumka Arar-100MT-Exd,
MUMEETCSI MAPKUPOBKA B3PbIBO3AILUTHIL:

«1Ex db IIC T5 Gb X; -60°C< Ta <80°C».

riae Ta — nuanas3oH 3HaUeHUI TEMIEPATyPbl OKPYIKAOLIEH Cpebl.

Ha tabnnuke yka3aHO HaMMEHOBaHHME oOpraHa CepTUQUKAIUU U HOMEp
ceprudukara.

BOnu3u HapyKHOro 3a3eMIIIOIIETO 3aXUMa HMEETCs pelbeHBbIA  3HAK
3azemiieHus. Ha CheMHBIX KpBIIIKaX MMEETCS MpeAyNnpeAauTesibHas Haanuck: «Bo
B3pPBIBOONIACHON aTMOC(epe OTKpPBIBaTh, OTKIFOUUB OT CETH».

1.6.7 OGecrneueHne B3pHIBO3AIIMIICHHOCTH JATYMKOB C BHUJOM B3PhIBO3AIIUTHI
«HMCKpOOE30MacHas AJIEKTpUUecKas 1IeTby» JOCTUTaeTCs 3a CUET:

- OTpaHUYEHHS MaKCUMaJIbHOTO BXOoAHOro Toka [=100 MA M MakCUMaJIbHOTO
BxoHoro HanpspkeHus: Ui=30 B B anekTpuyeckux LemnsX, padoTaronIMX B KOMIUIEKTE
C HUMH BTOPUYHBIX IPUOOPOB /10 HCKPOOE30MACHBIX 3HAYEHU;

- BBIINIOJIHCHHS KOHCTPYKIOHWH BCCTO AaTUWMKa B COOTBCTCTBHUHU C TpC6OBaHI/IHMI/I

I'OCT IEC 60079.1.
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OrpaHvyeHue TOKa M HaNpsKEHHs B DJIEKTPUUYECKUX MENsSX JaTdyuka 0
UCKPOOE30IacHbIX 3HAYEHUN JOCTUTaeTCs 3a cyer 00513aTE€IBLHOTO
(GYHKIIMOHUPOBAHMS JaTYMKA B KOMIUIEKTE ¢ O0kamu (OapbepamMu), UMEIOIIMMH BUJ
B3PBIBO3AILUTHl «MCKPOOE30MacHas IEKTpUUECKasl LIENb» C YPOBHEM B3pPbIBO3AIIUTEI
UCKpOOE30IIaCHOM  DJIEKTPUYECKOW LEenu «la» Uil B3pBIBOOMNACHBIX  CMeceH
noarpynnsl  [IC mo T'OCT 31610.11, HampspbkeHHe U TOK HCKpOOE30IMacHBIX
JIEKTPUYECKUX LIENIEH KOTOPBIX HE MPEBBILIAIOT, COOTBETCTBEHHO, 3HaueHus 30 B u
100 MA.

1.6.8 Ha Ttabnuuke, mpukperieHHOW K Koprycy aaTunka Arat-100MT-Exi,
MUMEETCSI MAPKUPOBKA B3PBIBO3AILUTHIL:

«0Ex 1a IIC TS X, -60°C<T,<+80°C, U;<30B, i<100MA, Li<300mkI H, Ci<10HD».
Ha Tabmuuke yka3aHO HaMMEHOBAaHUE OpraHa CepTHPUKAIMN U HOMEP
ceprudukara.
Ui, L, — 3HaueHMs MakCUMaJbHOIO BXOJHOIO HANpPSDKEHUS U TOKa
COOTBETCTBEHHO.
L; - MakcuMasnbHasi BHyTPEHHSS! MHIYKTUBHOCTb.

Ci - MaKCUMaJIbHAasA BHYTPCHHAA CMKOCTb.
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2 Hcnomp30BaHue IO Ha3HAYCHUIO

2.1 OO0uue ykazaHus

2.1.1 Ilpuy mnogy4YeHHMH TPAHCIOPTHOW Tapbl C JATYUKOM IPOBEPHUTH
COXPaHHOCTH Tapbl. B ciaydae ee moBpekAEHUS CIEAYET COCTABUTD aKT.

2.1.2 B 3umMHee Bpems AIMIMKKM C JaTYMAKAMH pPaClaKOBBIBAIOTCS B
OTalUIMBa€MOM TIOMENICHUHM HE MeEHee, yeM uepe3 12 4 moclie BHECEHHS UX B
ITOMEIIICHHE.

2.1.3 IIpoBepUTh KOMILJIEKTHOCTh B COOTBETCTBUH C MACIIOPTOM Ha JIATUHK.

2.1.4 B nmacniopTe JaTuyMKa yKas3aTh JaTy BBOJAa B AKCILIyaTalMi0, HOMEp aKTa U
JIaTy €ro yTBEPKIAEHHUS PYKOBOJICTBOM MPEANPUITHSI-TTOTPEOUTENS.

B nacnopr pgatuyMka pEeKOMEHAYETCS BKJIKOYATh JIaHHBIC, Kacaroluecs
AKCIUTyaTallMy JaTyuKa: 3aliCcU MO OOCIIYKHBAHHUIO C YKa3aHHMEM HMMEBIIHUX MECTO
HEUCTPABHOCTEH W HUX IMPUYUH; JIJAHHbIC MEPUOJUYECKOTO KOHTPOJISI OCHOBHBIX
TEXHUYECKUX XAPAKTEPUCTUK MPHU IKCILTyaTallMy; TAaHHbIE O TOBEPKE IaTUUKA U T.II.

[IpennpusTHE-U3rOTOBUTEIL 3aUHTEPECOBAHO B TMOJYUYCHUHM TEXHUYECKOU
uH(popmaIuu o paboTe AaTYWKa U BOSHHUKIIINX HETOJIAAKaX C IEIbI0 YCTPAaHSHUS UX B
JaJbHEHNIIIEM.

Bce mnokenanus mo yCOBEPUIEHCTBOBAHUIO KOHCTPYKLIMHM JaTUMKa CIEIyeT
HaIPaBJISITh B aJIPEC MPEANPUITUSA-U3TOTOBUTEIIS.

2.1.5 Tlepen nauagom pabOThI YIaJIUTh TPAHCTIOPTUPOBOYHBIC 3aTTYIITKH:

- C JUHAMHUYECKOM, CTATUYECKOM IT0JIOCTEH JaTUYHUKOB;

- U3 OTBEPCTHUS MO KaOEJIbHBIN BBOJI.

2.1.6 Tlocne BO3IEUCTBUA MAaKCUMaJbHBIX WM MHHUMAJIBHBIX paboyux
TeMIEPATyp PEKOMEHIYETCSI IPOU3BECTH KOPPEKTUPOBKY «HYIIS.

2.1.7 JlaT4uMKu MO>XHO MPUMEHSTH [ U3MEPEHUA JaBJICHUS KUAKOCTH, IMapa
WJIM Ta3a.

[Ipy u3MmepeHUn NaBJICHUS KUAKOCTH JODKHO OBITh 00ECTIEUEHO TIATEIhHOE
3aM0JIHEHUE CUCTEMBI JKUJIKOCTBIO.

2.1.8 Bce onepauuu 1o XpaHEHUIO, TPAHCIOPTUPOBAHUIO, TOBEPKE U BBOAY B
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OKCIUTyaTallMi0 JaTdhKa TPU CHATBIX KPBIIIKaX HEOOXOAWMO BBITIONHATH C
coOroeHreM TpeOOBaHUI MO 3alIUTE OT CTATUYECKOTO IEKTPUUECTBA, 3 UMEHHO:

- MPU TOBEPKE W TOJKIIOYCHUH JTaTYUKOB IOJH30BATHCS AHTHUCTATHUYCCKUMU
Opacneramu;

- paboume MecTa TO TMOBEpPKE JaT4MKa JTOJDKHBI MMETh 3JIEKTPOIPOBOJSIICE
MOKPBITHE, COSTMHCHHOE C IITMHOW 3a3eMJICHUS;

- BCE TPUMEHsEMBIC I MOBEPKH MPHOOPHI W 000pyAOBaHUE NOJKHBI OBITH
3a3eMJICHBI,

- TpW TOAKIIOYEHUH JaTdMKa Ha MECTe OSKCIUTyaTallud B TIEPBYIO Ouepelb

MNOAKIIIOYHUTD 3a3€MJICHUE, a 3aTCM IIUTAr0IKUEC U N3MCPUTCIILHBIC JIMHHUH.

2.2 VYkazanue mep 6€301acHOCTU

2.2.1 Tlo cmocoOy 3amUThl 4YeloBEeKa OT MOPAXKEHHS IIEKTPUUYECKUM TOKOM
natunku oTHocATcs K kiaccy 01 mo 'OCT 12.2.007.0. Kopryc naTumka 10KeH ObITh
3a3€MJICH.

2.2.2 DxcrutyaTanusi B3pbIBO3AIIUIIEHHBIX JTATYUKOB JOJKHA MPOU3BOIUTHCS
coriacHo TpeboBaHusiM TiaBel 7.3 IIYD u apyrux HOPMATUBHBIX JOKYMEHTOB,
periIaMeHTUPYIOIUX TMPUMEHEHUE DJIEKTPOOOOPYIOBAHUS BO  B3PHIBOOIACHBIX
YCIOBUSIX.

2.2.3 He pomyckaercss H3KCIUTyaTalysl NaTYMKOB B CHUCTEMAaxX, JaBJIICHUE B
KOTOPBIX MOXKET MPEBHINIATH COOTBETCTBYIOIINE HAUOOJIBIINE MPEEIbHbBIC 3HAUCHUS,
yKa3aHHbIC B TaOJUIIAX 2 JI KaXI0W MOJICIH.

2.2.4 He [pomyckaercss TPUMEHEHHE JAaTYMKOB, HMEIONIMX  MOMIYJIH,
3anosiHeHHbIe )kuAKocThI0 [IMC-5 (ITMC-6), B npouieccax, rAe N0 YCIOBUSIM TEXHUKH
0€30MacHOCTH  MPOU3BOJICTBA  3aMpeliaeTcsl TMOMajaHue dTOM  KUIKOCTU B
U3MEPSEMYIO CpELyY.

2.2.5 IlpucoenuHeHne W  OTCOECAMHEHUE JaTYMKAa OT  Marucrpaiei,
MOABOASIINX U3MEPAEMYIO CPEeay, JOJDKHO MPOU3BOIUTHCS MOCIE 3aKPBITUS BEHTHIIS
Ha JIMHUM Tiepe] natdyukoM. OTCOeIMHEHHE JaTyuKa JOJKHO MPOU3BOAUTHCS IMOCIE

cOpoca J1aBjieHus B JaTYMKE 10 aTMOC(EpHOTro.
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2.2.6 Okcrulyatanusi JAaT4MKOB  pa3peliaeTcss TOJIbKO NPH  HAJIUYHUH
UHCTPYKIIMM 1O TEXHHKE O€30MacCHOCTH, YTBEPKIECHHON  PYKOBOJUTEIEM
MPEANPUATUAS-TIOTPEOUTENISI M yYUTHIBAIOIMICH CHENU(UKY TPUMEHEHHUS IaTdyuka B
KOHKPETHOM TEXHOJOTUYECKOM IpolLiecce.

2.3 ObecneueHue B3pbIBO3AIIMILIEHHOCTH JATYUKOB MPU MOHTAaXE

2.3.1 JlaTyuk# B3pbIBO3AIIMIIEHHOTO UCIOJIHEHUS MOTYT yCTaHABIUBATHCA BO
B3PBIBOOMNACHBIX 30HAX MOMENICHUI M HApY’>KHBIX YCTAHOBOK, COIJIACHO riaBe 7.3
[IYD u ppyruMm HOPMAaTUBHBIM JOKYMEHTaM, PErJaMEHTUPYIOIIUM HPUMEHECHHE
AIIEKTPOOOOPYI0BaHUS BO B3PHIBOOIIACHBIX YCIOBHUSX.

2.3.2 IIpu MOHTaXXe JaTyuKa CIEAyET PyKOBOJCTBOBATHCS CIEAYIOIUMU

JIOKYMEHTaMHU:

- npaBuia [TTO3II (1. 3.4 «DNeKTpOyCTaHOBKH BO B3PHIBOOTIACHBIX 30HAXY);

- npasuna [TYD (ra. 7.3);

-T'OCT 31610.0;

-T'OCT 31610.11;

-T'OCT IEC 60079-1;

- Hactosmiee PD u apyrue HOpMaTHBHBIE JIOKYMEHTHI, ACHCTBYIOIIME Ha
NpEeANPUSTUH.

K MoHTaxy M 3KcIulyaTaly JaTYMKa AOJKHBI JOMYCKAThCS JIMIA, U3YYUBIIHE
HACTOSAIEC PYKOBOJACTBO IO OJKCIUTyaTalldd M TMPOIIEANINE COOTBETCTBYIOIIHMA
UHCTPYKTAX.

[lepen MOHTaXOM AAaT4YMK JIODKEH OBITh ocMOTpeH. [lpu 3TOM HE0OXoauMo
00paTUTh BHUMAHUE HAa MApPKUPOBKY B3PBHIBO3AIUTHI, MPEAYPEIAUTEIbHbIC HAIUCH,
OTCYTCTBHE TOBPEXKJICHUI KaK KOPITyCa B3PHIBOHETIPOHHUIIAEMON OO0OJIOUKH (71
JaTyuka C BHUJOM B3PBIBO3AIIUTHI «B3PHIBOHENPOHUIIAEMass 000J0UYKa»), TaK H
CEHCOpa, HaJIW4Me 3a3eMJISIIOIIEr0  3a)XXMMa Ha  KOPIyCe€  BJIEKTPOHHOTO
npeoOpa3oBatesi, COCTOSHUE MOAKII0YAEMOTO Ka0ess, HaIn4re CPEACTB YIIOTHEHUS
JU1s1 KaOeJel U KPBIIIEeK.

Bo uzbexxanne cpabaThiBaHUSI TIPEeIOXpaHUTENIEH B Oaphepe MCKPO3AIUTHI (115

JATYMKOB C BUJOM B3PbIBO3AIIUTHI «UCKPOOE30MacCHas ANEKTPUUECKas LIEMb») MpU
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CIIy4yallHOM 3aKOpAauyMBaHWH COCIMHHUTEIHHBIX TPOBOJIOB, 3aJelKy KalOels W ero
MOACOCIMHEHNE TTPOU3BOIUTH MPHU OTKIFOYEHHOM MMUTAHUH.

[lo oOKOHYaHWHM MOHTa)XXa JIOJDKHBI OBITh TIPOBEPEHBI  DIIEKTPUUECKOE
CONPOTHUBJICHUE H3OJAILMH MEXAYy OOBEAUHEHHBIMH SJIEKTPUUYECKUMH MEMsIMU U
KoprycoM gaTduka (He mMeHee 5 MOM) M 3JeKTPUYECKOe COMPOTUBICHUE JIMHHUU
3a3zemuicHUs He 6onee 4 OM.

2.3.3 Jlng f[aTYMKOB C BHJOM B3PBIBO3AIIMTHI  «B3PHIBOHEIPOHUIIAEMAS
000JI0YKa» TOJICOCAVMHEHUE BHEITHUX JJICKTPUYECKUX Iele  HEeoO0XO0IuMO
OCYILIECTBIIATh 4epe3 KaOelbHbIC BBOJABI, CEPTUDUIIMPOBAHHBIE B YCTAaHOBJIECHHOM
nopsigke Ha cootrBeTcTBHE TpeboBanusM ['OCT 31610.0. Eciu s moakiroueHus
JATYMKA HCIOJIB3YeTCs] TOJBKO OJWH KaOCNbHBIA BBOJI, HEUCIOJIB3YEMbId BBOI
JOJDKEH OBITh 3aKPBIT 3arIyIIKOM, KOTOpas MOCTaBJISIETCS U3TOTOBUTENIEM. 3arilyllKa
noJbKHA cooTBeTcTBOBaTh TpeboBanusiMm ['OCT 31610.0.

2.3.4 Ilpu MOHTaXe JaTyuKa c BHJIOM B3PBIBO3AILNTHI
«B3pBIBOHEMpPOHUIIAEMass  O0OJIOYKa»  HEOOXOJUMO  TPOBEPUTH  COCTOSHUE
B3PBIBO3ANIMTHBIX TOBEPXHOCTEH JeTaliel, MOJBEpPracMbIX pa30opke (IapamuHbl,
TPEUTUHBI, BMATHUHBI HE IOITYCKAIOTCS).

JleTanu ¢ pe3bOOBBIMH COCTMHEHUSIMU JOJDKHBI ObITh 3aBUHYEHBI Ha BCIO JJIMHY
pe3b0bI U 3aCTOMOPEHBI.

2.3.5 3agenky kabensi B KaOENbHBIM BBOJ, IOJCOCAMHEHUE XU Kalens K
KJIEMMHOM KOJIOAKE MPOU3BOAUTH B COOTBETCTBHM CO CXEMOW BHEIIHUX COCAUHECHUU
(npunoxenue b). Dkpan kabens (B ciiydae UCOJIb30BaHUS DKPAHUPOBAHHOTO Ka0eJs)
MPUCOEAUHUTD HA KOPIYC ¢ MOMOIIBbI0 BUHTA 3 (cM. puc. 4). Ilocine MoHTaxka kabes
U TIOJICOCTMHEHHS €T0 K KJIEMMHOM KOJIOJKE YCTAaHOBUTDH KPHIIIKY, 3aCTOMIOPHUTH €€ C
MTOMOIIIBIO YalllKH 3 (CM. puc. 2).

JInHUsg CBSI3M MOJKET OBITh BBINOJIHEHA JIFOOBIM THUIIOM KaOelss ¢ MEIHBIMHU
npoBoaamu cedenreM He menee 0,35 Mm?, cornacHo rimase 7.3 ITVD.

2.3.6 Ilpm HamuuuM B MOMEHT YCTAHOBKH B3PBIBO3AIIUIIEHHBIX JIaTYUKOB
B3PBIBOOTIACHOW CMECH HE JOMYCKAaeTCs IMOABEPraTh AAaTYMK TPEHUIO WM yaapam,

CIIOCOOHBIM BEI3BATh I/ICKp006p330BaHI/Ie.
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2.4  Ilopsnok yCTaHOBKH

2.4.1 YcTaHOBOYHBIC U MPUCOETUHUTEIIBHBIC pa3Mephl IaTYNKOB MPUBEICHBI B
IPUWIOKEHUH A.

[Ipu BEIOOpE MeCTa YCTAaHOBKM HEOOXOAMMO YUUTHIBATH CJIEAYIOIIEE:

- nmaruukd  Arat-100MT  oOIIEPOMBINIJIEHHOTO  MCHOJHEHHUS  HEeJb3s
YCTaHaBJIMBATh BO B3PHIBOOIACHBIX IMOMEIICHUSIX, JATYUKK B3PHIBO3AIIMUIIIEHHOTO
UCIIOJHEHUSI  MOKHO  yCTaHaBJIMBaTh  BO  B3PBIBOOIMACHBIX  IOMEIICHUSIX,
cooTBeTcTBYyrOIMX 2.3.1;

- MECTa YCTaHOBKM JIaTUYMKOB JOJDKHBI oOecrneurBaTh yA0OHBIC YCIOBHUS IS
00CITy)KUBaHUS U JIEMOHTaXa.

Jlnst mydmiero 0030pa WHAWMKAMM WM 7 yIOOHOTO JOCTyMma K JBYM
OT/ACJICHUSIM JaTyuka (K MOMIYJIO0 TMOJKIIOYEHUS W OJOKYy HHAMKAIMH) KOPITYC
AJIEKTPOHHOTO OJIOKa MOXKET OBITh TMOBEPHYT OTHOCHUTEIHHO IpeoOpa3zoBaTess
JABJICHUST OT YCTAHOBJICHHOTO TIOJIOKEHUsT Ha yroa He Oosee +£180° B yroboMm
HaIpaBJICHUH.

BHMUMAHMUE! IloBopoT snekTpoHHOro 0Osioka Ha yron Oornee +£180° moxer
NPUBECTH K HAPYUIEHUIO OJJICKTPUUECKUX COCAMHEHUNM MEXAY CEHCOpOM H
AJIIEKTPOHHBIM ITpeoOpa3oBaTesIeM.

- TeMmIepaTtypa U OTHOCUTEIbHAS BJIAXKHOCTh OKPY>KAIOIIETO BO3/yXa JOJIKHBI
COOTBETCTBOBATh 3HAYCHUSIM, YKa3aHHbIM B 1.2.20 u 1.2.28;

- TapaMmeTphl BUOpAIMy HE JOJDKHBI TPEBBINIATH 3HAYCHUS, MPHUBEIACHHBIC B
1.2.21;

- HaAmpsKEHHOCTh MArHUTHBIX I0JIeH, BBI3BAHHBIX BHEIIHMMHU HCTOYHUKAMHU
nepeMeHHoro toka vacrotod 50 I'u, He momxHa mpesbimath 400A/M, BBI3BaHHBIX
BHEIITHMMH MCTOYHUKAMHU MOCTOSTHHOTO ToKa - 400A/M;

- MpU DBKCIUTyaTallud JaTYMKOB B JHANa30HE MHUHYCOBBIX TeMIEpaTyp
HE0OXO0IMMO UCKITIOYHTH: HAKOIIJICHUE U 3aMep3aHue KOHJIeHCaTa B pabounx Kamepax

U BHYTPU COCIAMHHUTEIBHBIX TPYOOK (NMpU H3MEPEHUU MapaMeTpOB Ta3000pa3HbIX

cpen);
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- 3aMep3aHHe, KPUCTALIM3ALMIO CPEAbl WM BBIKPUCTAJUIM30BBIBAHUE U3 HEE
OTJIEIbHBIX KOMIIOHEHTOB (MPY U3MEPEHUM KUAKUX CPEN).

2.4.2 ToyHOCTb M3MEpPEHUs [ABJIEHUS 3aBUCHUT OT NPABUIBHOW YCTaHOBKH
JaTYMKA U COETMHUTENIbHBIX TPYOOK OT MecTa 0TOOpa AaBJICHUS 0 AaTUUKA.

CoenuHuTENbHBIE TPYOKM JOJDKHBI OBITH IIPOJIOXKEHBI 10 KpaTdailiemy
paccrosinuto. OTOOp JaBiICHHS PEKOMEHIYETCS MPOU3BOAUTh B MECTaX, IJI€ CKOPOCTh
JBUKEHUSI Cpelbl HAaUMEHbIAs, MOTOK 03 3aBUXPEHMi, T.€. HAa INPAMOJIMHEHHBIX
ydacTKax TpyOOmpoBoOJia MpPU MaKCUMAJIbHOM PACCTOSHUU OT 3aMOPHBIX YCTPOWCTB,
KOJIEH, KOMIIEHCATOPOB U APYTUX I'MAPABINYECKUX COCIUHECHUM.

Temmeparypa usMepsieMod cpeabl B pabouei IMOJOCTH JaT4hKa HE JOJDKHA
IPEBBIIIATH 3HAYEHUE, YKA3aHHOE B KOJE AMAana3oHa 3KcIuTyaTauuu. i CHUOKEHUS
TEMIEPATYPbl U3MEPSIEMON Cpelbl Ha BXOAE B pabouyl0 IMOJIOCTh JaT4YMKA, JATUUK
YCTaHABJIMBAIOT Y€pPE3 COCAUHUTEIbHYIO JMHUIO, TEMIIEPATypa Ha BXOJI€ B KOTOPYIO
He JoibkHa npeBbimath 120 °C, mpu yCJIOBHUM OTCYTCTBHUSI MPOTOKA CPEAbl uyepes
JATYMK U 3alOpHYI0 apMarypy. JJIMHAa COEIMHMTENBHBIX JUHUN I JaTYUKOB JIJ]
PEKOMEHJyeTCsl HE MEHee 3 M, a Uil OCTaJbHBIX JaT4yukoB - He MeHee 0,5 M.
VYKa3aHHbIE UIMHBI SBIIFOTCS OPUEHTUPOBOYHBIMH, 3aBUCAT OT TEMIIEPATyphl CPEbl,
IaMeTpa U MaTepuallia COeIMHUTENbHON JIMHUU, U MOTYT OBbITh YMEHBILICHBI.

MunumanbHas TeMIepaTrypa u3MepseMoil cpeibl B paboueil MoJIoCTH aTYhKa He
JOJDKHA OBITh HUKE 3HAUYEHUS, YKa3aHHOTO B KOJIE IMaIla30Ha SKCILTyaTalHH.

CoeauHuUTENbHBIE JIMHUM JOJDKHBI MMETh OJIHOCTOPOHHUM YKIIOH (HE MeHee
1:10) ot MecTa oTOOpa aBiIEHUs, BBEPX K JAaTUMKY, €CIM U3MepsAeMas cpela - ra3 u
BHU3 K JATUHKY, €CIIM U3MepsieMas cpella — KUAKOCTb. ECiM 3TO HEBO3MOXKHO, IPU
U3MEPEHUH JIaBJICHWA WJIM pa3HOCTM JABJIEHUM Tra3a B HWKHUX TOYKax
COCIMHMTEIIBHOM JIMHUM CJENyeT YCTaHABIMBATh OTCTOMHBIE COCYABI, a IIpU
U3MEPEHUH JABJICHHUSI WM PA3HOCTH JABJICHUM JKUIKOCTH B HAUBBICHIMX TOYKAX -
ra30COOpHUKH.

OtcToitHBIE COCYIBI PEKOMEHAYETCSl yCTAHABIMBATD IIEPE] JaTYMKOM U B IPYTHUX
ClIy4asiX, 0COOCHHO MPH JIMHHBIX COCAUHUTEIbHBIX JIMHUAX U MIPH PACHIOI0KEHUU
JaT4YMKa HUKE MecTa 0TOOpa JaBIICHUS.

[Tpn HEOOXOIMMOCTH MPOBEIEHUS TPOTYBKH COCTUHUTEIbHBIX JIMHUMN TOJKHbI
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IIPEAYCMaTPUBATHCS CAMOCTOSITEIIbHBIE YCTPOUCTBA, UCKIIFOYAIOIINE IPOAYBKY YEPE3
JATYHK.

Heo0xommMocTh yCTaHOBKH YCTPOIMCTB MPOAYBKH COSAUHUTEIBHBIX TUHUHN MPU
uxX Majgod jumHe (MeHee 1M), Hanuuuu QUIbTPA, MCKIIOYAIOLIErO IOMaJaHUe
TBEPABIX YAaCTUL[ B JaT4YHUK, OIPEIHEIACT IMPOCKTUPOBIIMK KOHKPETHBIX CHUCTEM
PUMEHEHUS JaTYUKA JABICHUS.

B coenuHUTENBHBIX JIMHUSAX OT MecTa OTOOpa JaBJIEHUS K JIaTYUKY
PEKOMEHYETCSl YCTAaHOBUTD J1BA BEHTUJISL WJIM TPEXXOAO0BOW KpaH JUIsl OTKIIFOUEHHS
JaT4YMKA OT JIMHUU U COEIUHEHUS €r0 ¢ aTMOC(HEPOH.

OTO yHNpPOCTUT NEPUOJUYECKHA KOHTPOJIb YCTAaHOBKM BBIXOJHOTO CHUTHAJIA,
COOTBETCTBYIOLIETO HWIKHEMY 3HAYCHHUIO M3MEPSIEMOIO JaBJICHUSA, U JIEMOHTAXK
JATYMKA.

B coenMHUTENBHBIX JMHUAX OT CY>KAIOIIEr0 YCTPOMCTBA K JATYMKY Pa3HOCTU
JIaBJICHUM PEKOMEHIYETCS] YCTAaHOBUTh HA KAXKJAOW U3 JIMHUM BEHTWIb JJIS
COEIMHEHUS JINHUU C aTMOC(HEPON U BEHTUJIb JJIs1 OTKJIFOUEHUS JaTUUKA.

2.4.3 Jatuuku MOTYT OBITh CMOHTHpOBaHBI Ha TpyOe, CTEHE WJIM Ha MaHelu
IIPY IIOMOLIY KPOHIUTENHOB. KPOHIITENHBI IOCTABIISIOTCS B COOTBETCTBUH C 3aKa30M.

[IpucoenquHeHne pnaTuMka K COEAWMHUTEIBHOM JIMHUM OCYIIECTBISETCS C
NOMOUIbIO TPEABAPUTEIBHO MPHUBAPEHHOTO K TpPyOKe JUHUM HUIIEIS WIH C
MTOMOII[BI0O MOHTXKHOTO (hJIaHIIa, UMEIOIIEr0 COOTBETCTBYIOIIYIO PE3h0Y.

[Ipy yniIoTHEHUH CTBIKOB METAJUIMYECKON ITPOKIAAKOMN JUIs YIIyYIIEHUS YCIOBUN
VIUIOTHEHUSI, PEKOMEHAYyeTCcs Tiepes; cOopkol HaHecTH Ha pe3bdy M20 wu
METAJUIMYECKYIO IPOKIAJKY:

- cma3ky rpaduroByto uinn cmazky LHIMATUM, unu cMasky, npuMeHsieMylo Ha
IPEANPUATAN — TOTPEOUTENIE - 1JIs1 JATYMKOB OOLIETPOMBIIIIEHHOTO UCIIOTHEHMUS.

[lepen mpucoenrHeHnEM K JaTYMKY JIMHUU JOJDKHBI OBITH TIIATEIBHO MPOAYTHI
JUISL YMEHBUIEHUS BO3MOKHOCTM 3arps3HEHUsi Kamep ceHcopa aaruuka. llepen
NPUCOCIMHEHUEM JaTYMKa COEIMHUTEIbHBIE JIMHUUW TPOAYTh YHUCTHIM CXKAaThIM
BO3/1yXOM WJIM a30TOM. BO3ayX Mim a30T HE JOJDKHBI COAEPKATH Macedl.

2.4.4 Tlocne OoKOHYaHUSI MOHTa)Xka JATYMKOB, HEOOXOIUMO MPOBEPUTH MeECTa
COEIMHEHHUI Ha Te€PMETUYHOCTh MTPU MAKCUMAJIbHOM paboYeM IaBJICHUH.
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2.4.5 Kopmyc naTumka Bcera ClIeIyeT 3a3eMIISITh B COOTBETCTBUU C MECTHBIMH
WIA JACUCTBYIONIUMHU B JAaHHOW OTPAacid MPOMBIIUICHHOCTH TPaBUJIAMHU TEXHHUKHU
oe3omacHoctu. Hambonee s¢pdexTuBHBIM crocoOOM 3a3emiieHus KOpIyca JaTdyuKa
SIBIISIETCS TIPSMOE 3a3eMJICHUE MPOBOJIOM C MUHUMAJIBHBIM UMIICIaHCOM.

2.4.6 TlogcoenuHeHne  TPOBOAOB  OCYIISCTBISIETCS  4Yepe3  OTBEPCTHUS
KaOeTbHBIX BBOAOB. B KaOenbHBIX BBOJAX OJDKHO OBITH 00ECIIEUEHO YIUIOTHEHHUE
orBepctuii. Hewucmonb3yemble OTBepcTHs KaOENbHBIX BBOJOB Ha  KOpITyce
AJIEKTPOHHOTO TIPEoOpa30oBaTENsl IOJDKHBI OBITh TEPMETUYHO 3aKPBITHI 3aTIIyIITKAMH,
qT00BI N30€KATh MOMAIaHuUs BIard B MOYJIb TIOIKITFOUEHUSI.

[Ipumeuanue - Ecnu oOecrnieunTh yIJIOTHEHUE OTBEPCTUN B KaOEJIBHOM BBOJIC
HEBO3MOXKHO, TO JAaTYMK YCTaHABIMBaWTE TaK, YTOObI KOPIYC 3JIEKTPOHHOTO
npeobpaszoBaresisi ObUT PacHoIOKEH BHU3Y IS oOecrieueHus apeHaxka. ObecreubTe
U3ru0d TPOBOJOB BOJM3U JaTuyrKa, 4YTOOBI Blara, KOTopas KOHACHCHUPYETCS Ha
BHEIITHEH CTOpOHE Kabes, He TMomaja B KOPIYC 3JEKTPOHHOTO MpeoOpa3oBaTels.
Hwxnsiss Touka u3ruba J0JpDKHA OBITh HUDKE, 4YeM KaOeNbHBIM BBOJ M KOPIYC
AJIEKTPOHHOTO TIpeoOpa3oBaTes.

[Tpu MoHTaxe Kalenss CHUMHTE KPBIIIKY CO CTOPOHBI MOYJSl MOAKITIOYCHUS.
[ToxcoenquunTe POBOJIAa K KJIEMMaM B COOTBETCTBHHU CO CXEMaMH, NPUBEICHHBIMU B
npwioxeHusx b. [locne moxcoemHeHns MpoBoia yCTAHOBHUTE KPHITIKY .

Kpsitku (1mo3. 4, 7 puc.2) Heo0X0 MO 3aBEpPHYTH J0 yIopa, JiJisi 00ecreueHus
HAJIS)KHOTO YIIJIOTHCHHUSI.

[Ippy MOHTa)ke JaTYMKOB B3PBHIBO3AIIMIICHHOTO HWCIOJHEHUS C  BHJIOM
«B3pBIBOHETIpOHUIIaEMass 000JI0YKa» BO B3PBIBOONACHBIX 30HAX BCEX KJIACCOB
cornacHo ITYD (rn.7.3.102) He momyckaeTcs MPUMEHSTh KaOeau ¢ MOJUAITHICHOBOMN
U30JISIIUEH.

Pexomenayercs mnpuMeHEHHE SKPAHUPOBAHHOTO Kabenls ¢ W30JUpYIOmen
000710YKOW TpU  HAXOXKJIEHWW BOJM3UM MECT TMPOKJIAJAKU JIMHUU  CBSI3U

3JIEKTPOYCTAaHOBOK MOIIIHOCTHIO OoJiee 0,5 kBT.
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B kadecTBe CHTHAJIBHBIX L€ W 1eNedl MUTaHUS JaT4YuKa MOTYT OBITh
WCIIOJI30BaHbl M30JMPOBAHHBIC JKWJIBI OJHOTO KaOeys, MPU ATOM COINPOTUBIICHUE
M30JIALMN TOJDKHO OBITE HEe MeHee S0 MOw.

PexoMmeHnayeTcss NMpUMEHATh SKPAaHUPOBAHHYIO BUTYIO IMapy HPOBOJOB, SKpPaH
3a3eMIISIETCS TOJIBKO Ha MIPUEMHOM CTOpOHE (y COIIPOTHUBIICHUS
Harpy3ku).HeskpanupoBanHbli  Kabeidh  MOXET  OBITh  HMCIOJIB30BaH,  €CIU
AIIEKTPUYECKUE TIOMEXHM B JIMHUU HE BJIMSIOT Ha KauecTBO cBs3u. Jjisi oOecrieueHus
YCTOMYMBOM CBSA3M HCHOJNL3YyHTE INPOBOA ceueHmeM He Menee 0,35 Mm%, quiuHA

KoToporo He npeBsimaet 1500m.

2.4.77 cTOYHUK NHUTaHUS IJI1 JATYMKOB B YCIOBUSIX HKCILIyaTallMH JOJKEH
YIOBJIETBOPATH CIACAYIOITUM TPEOOBAHUSIM:

- conpoTuBIiieHUE u3osuu He MmeHee 20 MOw;
- BBIJIEPKUBATH UCIBITATEILHOE HANIPSIAKEHUE TIPU MIPOBEPKE AIEKTPUUECKOM
MpoYHOCTH n3oJsauu 1,5 kB;
- IyJbCallMsl BBIXOJHOTO HampsbkeHwss He npesbimaer  0,5% ot
HOMMHAJIBHOTO  3HAYEHMS  BBIXOJHOIO  HANpsOKEHUS TPU  4YacTOTE
FapMOHMYECKHUX COCTABIIAIOIINX, HE npeBbimatronien 500 I'm;
- IpepbIBaHUE NMUTaHus He Oosee 20 Mmc.

WcToyHUK NMUTaHUS 1J19 JATYMKOB C HMUGPOBBIM BBIXOJHBIM CUTHAJIOM Ha 0asze
nporokona HART B ycioBuAX  3KCIUlyaTauuud  JOJDKEH  yJAOBIIETBOPSTH
BBIIIETIPUBEICHHBIM TPEOOBAHUSAM 10 CONPOTUBICHUIO H30JBIIIUKM WM IyJbCalldU
BBIXOJ/IHOTO HAIPSDKEHUS MPU Y4acTOTEe TapMOHUYECKUX cocTaBisronux 10 500 ' u
UMETh CPEAHEKBaApaTUYHOE 3HaUeHHUE ryma B mosioce yactoT oT 500 I'm mo 10 kI’ -

He Ooiee 2,2 MB.
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2.5 N3mepeHue mapameTpoB, HACTPOWKA U KAITUOPOBKA JAaTYMKOB

2.5.1 Hactpoiika u kanuOpoBKa JaTYMKOB C TOMOULIBIO0 IM(PPOBOrO MHAUKATOPA
npoBoauTes o 2.5.5.

N3mepenrie mapameTpoB, HAcTpoika M KainuOpOBKAa NAaTYUKOB C IU(POBBIM
BBIXOJ/IHBIM CUTHaJIOM Ha 0a3e mpotokosia HART ucnone3yercs HART-Monem.

B nmartymkax MOXHO BBIMOJIHUTH KadHMOPOBKY «HYJIS» BHEUIHEH KHOIKOM,
PaCIOJIOKEHHOM Ha KOPITyce AJIEKTPOHHOro Oioka. Onepanusi KaauOpOBKHU «HYIS
BHEIIIHEN KHOMKOW BBIMOJIHSETCS MPU JAABJICHUU HA BXOJE€ B JATYUK, PABHOM HYIJIIO.
[Ipenensl nomyckaeMoro MNpHU KaJIUOPOBKE «HYJS» CMEIIECHUS XapaKTEPUCTUKHU
JaTyuKa B 3aBUCUMOCTH OT YCTaHOBJICHHOTO auarna3oHa usmepenuii (dP) ykazansl B
Tabmmie 12.

YcraHOBIEHHBIE MPEACIIbI BHIMOIHEHUS! KaJTUOPOBKU «HYJISH» BHEIIHEHW KHOIMKOU
MO3BOJISTIOT KOMIIEHCHPOBATh BIIUSHUE MOHTAXHOTO TOJIOKEHUS Ha OOBEKTE WU
UCKJIIOYUTh BIIMSIHUE CTATHUYECKOTO JABJICHHMS NPU HKCIUTyaTallUM JaTYUKOB Ha
BBIXOJIHOM curHaiu. J{is mpoBeneHus onepauu KaauOpoBKH HEOOXOJMMO OTBEPHYTh
BUHT KpeIUIeHUs KpbIku 6 (cMm. puc. 2) Ha 0,5-000poTa, MEpeBECTH KPBIIIKY BIIEBO
70 yIopa, BbIAEpKAaThb HE MeHee 3C M BHOBb IEpPEeBECTU KpbIIKY oOpaTHO. Ilpu
HaJU4YUU LUQPPOBOTO HWHIMKATOpA HAa WHAUKATOPE HAYMHAECT MEpIaTh TEKyIlee
3HauYeHHE JaBieHHS. Uepes 3 CeKyH/bl YCTAHOBUTCS 3HAUCHHUE JaBJICHUS OJM3KOE K
HYJIIO, TIOCJIE Yero HEOOXOAMMO MEPEBECTU KPBIIIKY B HAYAJIbHOE TOJIOKEHHE.

KanuGpoBka «HyJIsD» BRIMOTHSAETCS ¢ TOUHOCTHIO 0,3y.

Eciu npu MOHTaxke JaTyMKa CMEIIEHUE «HYJIS» BBIXOJUT 3a MPEeNebl,
yKa3aHHble B TaOimie 12, To KaIuOpoBKa «HYJS» BHEIIHEW KHOIKOW 3amperieHa
nporpammoil gatuuka. Creayer NepeycTaHOBUTh JAaTYMK B TaKOe IOJIOKEHHUE,
KOTOpO€ 00eCIeunBaeT JOIMyCKaeMbIe MTPEICIIbl YCTAHOBKH «HYJIS.

2.5.2 Pabora Arar-100MT c YIIPaBIAIOLMMHU YCTPOUCTBaMH,
nognepxuparomMu HAR T-nipoTokon
ATAT-100MT coBmectum ¢ mto0biM HART-ycTpoiicTBOM, MOCKOJBKY OH

MOJIHOCTBIO COOTBETCTBYET TpeboBaHusiM HART-npoTokoua.
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Bce xomanast HART-npoTokona MOXKHO pa3feldTh Ha 3  TpyNIbL:
yHUBEpCalbHble,  00IIME U  CHOelHalbHbIE.  YHUBEpPCAJbHbIE  KOMAaHbI
MOJIIEPKUBAKOTCS BCEMU HART-coBMecTUMBIMU YCTPOMCTBAMHU; oO01ue
OPUMEHSIOTCS I IIMPOKOro Kiacca MpuOOpoB. 3a4acTyro CTaHJIAPTHBIX KOMaH]T
npotokosia HART HenocTaTtoyHo [jisi MOJHOIEHHOW paboThl JaTyuKa, MOATOMY
MIPOU3BOIMTEIN BBIHYK/IEHBI pa3padaThiBaTh HEKOTOPHIEC TOMOJHUTEILHBIE KOMAH/IbI.

B npotokone HART oHM OTHOCSTCS K pa3psily CHEUUAIBHBIX U JIOCTYIl K HUM
MpU MOMOIIKA O0O0PY/IOBAHUSI OT CTOPOHHETO MPOU3BOJUTEINSI BO3MOXKEH TOJIBKO MPH
HAJIMYUM  CcHenUalibHOTO fApaiiBepa. B marumke Arar-100MT  peanuszoBaHbl
crenuaibHble KOMaHIbl: KoMaHia 3 (KamuOpOBKM CEHCOpa, KOMaHJa YTEHHS
YHUKAJIbHBIX MapaMeTpOB JaTyuKa, BBOJ IMApOJsi, YTEHHE COCTOSHHS BBIBOJAA Ha
JVCIUIEH, 3alMCh COCTOSIHUS BBIBOJA Ha AMCIUIEH. J[OCTyn K OCTalbHBIM KOMaHJaMm
JlaTyuKa CIEeUaIbHOTO JIpaliBepa He TpeOyerT.

2.5.3 YcraHOBKa OCHOBHBIX MApaMETPOB, OMPEAEISIONINX (YHKINOHUPOBAHHE
JaTYUKA.

2.53.1 Ilepen ucCnosib30BaHMEM JATYMKA PEKOMEHIYETCS HPOCMOTPETh
napamMeTpbl €ro HacTPOMKH, KOTOphle OBUIM YCTAHOBJEHBI HA MPEINPHUSITHU -
U3TOTOBUTEIIC.

2532 Hactpoiika naTumka BKJIIOYAET CIEAYIOMINE ONIEPALINU:

1) HacTpolika BBIXOJIHBIX TTapaMeTPOB JaTUUKA:

- YCTaHOBKA €IMHUI] U3BMEPECHUS;

- YCTaHOBKA XapaKTEPUCTUKUA BBIXOJHOTO CUTHAJIA;

Jlnst moJtydeHuss MHBEPCHOM XapaKTEPUCTUKHU BBIXOJHOTO CUTHalIa HEOO0XOIUMO
TouKe 4MA MPUCBOUTH OOJIbIIIEE 3HAUCHUE JaBICHUS, 4eM I Touku 20MA.

- IEpeHacCTPOMKa Juarna3oHa u3MEpPeHu;

- HaCTpOIiKa BpEMEHHU yCPeTHEHUS BBIXOTHOTO CUTHAIA (AemMmprupoBaHue);

2) kauOpOBKa aHAJIOTOBOTO BHIXO/IA:

- kanuopoBka «Hys» LIAIL
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- omepalysl yCTaHaBIMBAaE€T TOYHOE COOTBETCTBUE (IIPH MOMOLIM 0Opa3LIOBBIX
CPEICTB) HAYAJIIbHOTO 3HAYEHUs BBIXOJHOIO CHUTHajla TOKa IM(PO-aHAIOTrOBOTO
npeobpazoBatTessi HOMUHAIBHOMY 3HAYEHUIO.

[Ipu xanuOpoBKE MPOUCXOAUT MapajiebHOE cMelleHre xapakrepuctuku LIAIT
U HE U3MEHSIETCS €€ HAKJIOH;

- kamubpoBka «HakioHa» [IAIl — omepamus ycTaHaBIMBaeT TOYHOE
COOTBETCTBHUE (IIPU MOMOIIM OOPa3LOBbIX CPEACTB) BEPXHEr0 3HAUEHHUS BBIXOJIHOTO
CUTHAJIa TOKa IU(PO-aHATIOTOBOTO MPeoOpa3oBaTesisi HOMUHAIBHOMY 3HaueHHIO. [1pu
KaJIMOPOBKE MPOUCXOJIUT KOPPEKIMs HaKJIOHA Xapakrepuctuku LIAIL;

2) KaTuOpOBKa CEHcopa.

KanubpoBka ceHcopa mpeaycMaTpuBaeT KadMOpOBKY HHJKHETO Ipejena
u3mepenuii (HIIN) u Bepxuero npenena uzmepenuit (BIIM) nokazanusiMu natyvka u
TOYHBIM JIaBJICHUEM Ha BXOJIE.

[Tpn xanubOposke HIIW npoucxoaut napajijienibHOE CMEIIEHUE XapaKTePUCTUKH
JATYMKA U HE U3MEHSIETCS €€ HAKJIOH.

Kanubposka BIIM — omnepamusi yCTaHABIMBA€T COOTBETCTBHE MEXKIY
MOKAa3aHUsIMHU JaT4hMKa WM TOYHBIM JdaBiecHueM Ha Bxoje. [Ipu xammbOposke BIIN
MPOUCXOIUT KOPPEKITUS HAKIIOHA XapaKTEPUCTUKH.

Kanu6poBky cercopa Bcerma HeoOXoauMo HaunHaTh ¢ kanuoposku HITN.

Kambposka BIIU naet koppekiuio HakjIoHa ¢ yuyeToMm kKainopoBku HITH.

2.5.4 na pa6otel ¢ natunkoMm Arar-100MT mo mudpoBomy kanamy HART
Heooxoqum HART-monem, mnoakiro4aeMblii  COTJIACHO CXeMe, YyKa3aHHOW B

IIpUIIOKEHNUH b.
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2.5.5 Hactpoiika napamMeTpoB JaT4HKa ¢ MOMOIIbIO IIU(POBOro HHAUKATOPA

Ta6muna 11 — IIyHKTHI TJ1aBHOTO MEHIO 0JIOKa MHAUKAIIUU

Howmep nmynkra HaumeHnoBanue myHkra
Nel ABTOMaTHYECKasl YCTAaHOBKA HYJIEBOI'O 3HAYEHUS
Ne2 Br16op enunui n3mepeHus
Ne3 VYcranoBka BEpXHEro npezena (quana3oHa) u3MepeHus
Ne4 VYcraHoBKa HIKHETO npefena (quana3oHa) u3MepeHus
Ne5 VYcraHoBKa MOJI0KEHUS YPOBHS CUTHAJIA OIIUOKH
NoG Br16op BpeMenu ycranoBieHus (AeMnupoBaHusi) BIXOJHOTO
) CUTHaja
Ne7 Bo160p BBIXOIHOM XapaKTepUCTUKU
No§ Kanmbposka
Ne9 YcranoBkaPIN - koxa Ha 3a1IMTy U3MEHEHUSI TAPAMETPOB
NelO Bo3Bpart k 3aBOJICKMM HAaCTpOMKaM

Jlyis BXo/la B TJIaBHOE MEHIO HEOOXOJIMMO Ha)XKaTh M YACPKUBATh KHOIKY U HE
MeHee 3 cek. Ha wHAmkatope oTOOpakaeTcsi Meplaroiee TeKyIllee 3HA4YeHUe

JAaBJICHUA. HepeKJII-O‘leHI/IG MCXKAY INIIYHKTaMHU TJaBHOIO MCHIO OCYHICCTBIIACTCA
IOCJIACA0BAaTCIIbHBIM HAXXAaTHUCM KHOIIKH &

Ecnu He mpou3BOAUTE HU KaKuX JIEUCTBUN (Ha)KaTHs KHOMOK), TO 4yepe3 10 cek.
MPOUCXOJUT ABTOMATUYECKUI TEpPEeXOoJl K3 MEHI0 B pEXKUM u3MepeHus (C

COXpaHEHUEM TOCJIeIHEH HACTpOWKH). Takke BBIUTH M MEHIO MOXHO Ha)XaTHEM U

yAep:KaHUEM HE MEHee 2 CEK KHOKHU 3

ITynkr Nel. ABTOMaTH4YeCKasi yCTAHOBKA HYJIEBOI0 3HAYECHHUA

Haxatb 1 ynepxuBath KHOIKY Vs HE MEHee 3 CeK.

Ha nnaukarope oToOpa)aeTcsi Mepraroliee TeKyIlee 3HaUCHHUE JTaBJICHU.
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JUii yCTaHOBKM HYJIEBOTO 3HAa4€HUs HEOOXOJUMO HaXaTbh KHOIIKY €3, mocie
4Yero Ha MHJAMKATOpPE YCTAaHOBUTHCS HYJIEBOE 3HAYEHHME JABJICHUS U IPOU3OUIET

aBTOMATHUYECKU MEPEXO0 B PEXKUM U3MEPEHUS JIABJICHHUSI.
IIynkT Ne2. Bbi0op eqnHULl M3MepeHMsI
HaxaTtp u yaepXxuBaTh KHOIIKY {} HE MeHee 3 cek.

[TocnemoBaTrenbHO HA)KMMATh KHOIIKY <} A0 IIOABJICHUA HA MHAUKATOPC CUMBOJIA

-Ed- ¢ Texymei equnuiiei n3MepeHus.

%

wlc/en® wlc/md

Jlst BXOZ1a B PEKUM PENaKTUPOBAHMS €IMHHI] H3MEPEHUST HEOOXOAMMO HaXKaTh
KHOTIKY 3. Ha WHJIMKAaTOpE HAYMHAET MEpUATh PAHEE YCTAHOBIICHHBIM CHUMBOJ
€IVHHL U3MEPCHHUSL.

Knonkoiu £ M3MEHUTD CIUHULY U3MEPEHUS.

KHomkoit %% COXpaHUTh BBIOpAaHHYIO eluHUIly M3MepeHus. CUMBOJ €AUHUIIBI
VU3MEPEHUS MIEPECTACT MEPUATh.

IIynkT Ne3. YcTanoBKa BepxXHero npeaeaa (1Mana3oHa) usMepeHust
HaxaTtp u yaepxuBaTh KHOIIKY {} HE MeHee 3 cek.

HOCHGI{OB&TGHBHO HAKNMATb KHOIIKY @ A0 IMOABJICHUA HA UHAUKATOPC

MCPLArOIICro CMMBOJIA -dP- m TCKYHICTO 3HAYCHUA BCPXHETO MPCACIia U3SMCPCHHUA.

%
xlc/on’ xle/m’

Bxon B pexkuM penakTUpOBaHUS BEPXHEro Mpenelia (Iuamna3zoHa) W3MEpEeHUs

OCYUIECTBIISICTCS KHOMKOU ?2?

3HaueHue TCKYIICIO BCPXHCTO IPCAcCiia UBMCPCHUA HAYMHACT MCPUATh.




Knonkoit G HN3MCHHUTDL 3HAYCHNEC BCPXHETO MIPCACIa U3 CTAHAAPTHOI'O psaa.

Jlnst coxpaHeHUsi BBIOPAHHOIO 3HAYEHUS! HEOOXOAMMO HaXKaTh KHOIKY ‘i:?

IIponcxoaut nepexos B OCHOBHOE MEHIO.

Ecnu 3HaueHne He HYKHO COXpPaHATh, TO HEOOXOIUMO HaXXaTh KHOTIKY @
[IpoucxoauT nepexo/i B pe1UM OCHOBHOI'O MEHIO.

ITynkTt Ned. YceTraHOBKa HUKHEro mpejaena (1Mamna3soHa) M3MepeHust

Haxatpb 1 ynep>xuBatb KHOIIKY v HE MEHee 3 CeK.

HOCJ’ICI{OB&TGJ’IBHO HAKUMATb KHOIIKY @ A0 IIOABJICHUA HA UHAUKATOPC

Mepratoiero cumpoia -HII- 1 Tekyiiero 3HaueHus BEpXHEro mpejesia u3MepeHus.

“HI -

Bxoxg B pexuM penakTHpOBaHUS HW)KHEro IMpejena (Iuana3oHa) HU3MepeHus

OCYIICCTBIIACTCA KHOIIKOM ﬂ?

3HaUueHUE TCKYHICTIO HUKHETO MPCACia UBMCPCHUA HAYMHACT MCPLATh.

%
xlc/ow’ xlc/m®

000

Kuonkon G M3MEHUTH 3HAYEHUE BEPXHETO Mpeeiia U3 CTaHAAPTHOIO pAaa.

i

L]
N\

J11s coxpaHeHUs BHIOPaHHOTO 3HAUYEHHUsI HEOOXO0JMMO HaXaTh KHOIKY ‘2-2?

Iynkr NeS. YcranoBka 1oJiokeHusi ypOBHSI CUTHAJIA OIIMOKH.
Haxxats u yepxuBaTh KHOIIKY {} HE MEHee 3 CeK.

HOCHGI{OB&TGHBHO Ha)XUMaTb KHOIIKY @ A0 TIOABJICHHA Ha HWHAMUKATOPC

Mepiaroiiero cumposia ALAR.

HLHr

Bxoxn B pexuM pegakTUPOBAHUS OCYIIECTBIAETCA KHOIKOU ‘Z-/r:? [HosiButcst

MCPLAIICC 3HAYCHUC PAHCC YCTAHOBJICHHOI'O IIOJOXXCHHA YPOBHA TOKa OH_II/I6KI/I,

WHIUIOUPYCMOI'O CBCTAIIUMHCA CCTMCHTAMHA BCCX YCTBIPEX NHANKATOPOB.
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BepxHue cerMeHThl 03HAYalOT TEKYIIWH BEPXHHUM ypOBEHb TOKa OMIMOKH (22
MA), HUKHUE — HUKHUNA cooTBeTCTBEHHO (3,73 MA). OFF — oTkimoueHue QpyHKIMHA

CUrHaJjia OIIMOKH.

sewal | OFP

Knomnkoii G HU3MCHHUTBH IIOJIOKCHHUC YPOBHA TOKaA OIMMOKH W KHOIIKOM *

BBITIOJTHUTH COXPAHEHUE HOBOTO COCTOSIHHUSL.
IIynkT Ne6. BoiOop BpemMeHun yctaHoBJieHHs (AeMIuMpPOBaHNsI) BBIXOAHOTO

CUTHAaJIA.
Haxatp u ynep’uBaTh KHOIKY @ HE MeHee 3 cek.

HOCJIGIIOB&TGJIBHO Ha)XMMATh KHOIIKY 0 A0 IIOABJICHUA HA MHAUKATOPEC

3HAYEHUS] BPEMEHU yCTaHOBJICHUS (IeMI(UPOBAHUS) BBIXOJHOTO CUTHAIA.

| O02c

Bxox B pexnM penakTHpOBAHUSA OCYLIECTBIIAETCS KHOIIKOU ﬂ? 3HaueHue
BPEMEHHU HAYMHAET MEPLATh.

%

wlc/ow’ wle/m’

N3meHeHune 3Ha4eHUs BpEMEHU U3 PsAJla KHOIIKOU G

Krornkoit ©3 COXPAaHUTb BbIOpAaHHOE 3HaUEHHUE. 3HAUEHUE BPEMEHHU IEpPECTAET
MEpLATh.

ITynkT Ne7 Bb100p BHIXOAHOM XapaKTePUCTUKHU

Ha unnukatope OCHOBHOTO MEHIO OTOOpakaeTcs paHee yCTAHOBJIEHHAs

XapaKTCPHUCTUKA BBIXOAHOT'O CUTHAJIA.

Bxoa B pexxuM peIakTUPOBAHUS OCYIIECTBIISIETCS KHOIKOU 72? 3HaueHue

XApaKTCPHUCTUKKU HAYMHACT MCPUATh.
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N3MeHUTh XapaKTepUCTUKY KHOTIKOM G U3 psga

-4~

\ J

A

g A

_LZILI_
—I---

. J

Knonkon 52? COXPAaHUThH BBIOPAHHYIO XapakTepucTuky. CUMBOII IEpecTaeT

MEpLATh.
IIynkr Ne§. KainOposka

Ha unaukaTope 0CHOBHOTO MEHIO 0TOOpakaeTcsi CHMBOI
%

CHL

Bxox B pexxuM KaIMOPOBKHU OCYIIECTBISAETCA KHOMKOM 52?

Br160p MyHKTOB KaauOpPOBKHU U3 Psiia OCYIIECTBIISETCS KHOIIKOM @

O0Ya

2o

(xanmubpoBka «Hys» L{AIT)

(xammbpoBka «HakioHa» [1AIT)

- IJ L-’ | KanmGposxa «ryns» AL

'j P KanubpoBka auamnasona

KanuOpoBka Ha4ajJbHOI0 3HA4YeHHS] BbIXOJIHOIO
(ka;moOpoBKa «nyas» LAII)

Ha unaukaTtope oToOpaskaeTcsi CHMBOJI

49

CHUTHaJIaA

KanubpoBka HavaJbHOTO 3HAuYeHUs BbIXOAHOro curHaina [[AIl

KaJII/I6pOBKa KOHCYHOI'O 3HaA4Y€HHA BBIXOAHOI'O CHI'HAJIa HAH

AT



| 0Yo]

Knonkon ﬂ? MPOU3BOJUTCS BXOJ B PEXKUM KaTHOPOBKU HA4aJbHOTO 3HAYEHUS

BbIxoiHOTO curdana [{AIl. CumBOJ HaUMHAET MEpLATh.

Kuonkamu {} (YMEHbIIEHUE) UITn G (yBenmuenue) BoixoaHoro curnana [[AII,

YCTaHOBUTH TpeOyeMoe 3HaU€HHE BBIXOJIHOTO CUTHaNIa 4 MA o 00pa3IioBoMy

npubopy. CoxpaHUTh 3HaYEHHE KHOIIKON 52?
KanuOpoBka KOHe4HOro 3Ha4yeHus1 BbIX0AHOro curnaja IAIl (kanuOpoBka
«HaksoHa» LIAII)

Ha unaukarope oToOpaxaercss CUMBOJ

- 20a]

Kuonkoii * IMPOU3BOAUTCA BXOA B PCIKHUM KEUII/I6pOBKI/I KOHCYHOI'O 3HA4YCHUA

BbIXOJHOTO curHana [{AIl. CumBosn HaunHaeT MepuaTh. KHonkamu @ (YMEHBIIIEHHUE)

WIH £ (yBenuuenue) BoixonHoro curnana LIAIl, yctaHoBuTh TpeOyemoe 3HaueHUe

BbIXogHOTO curHama 20 MA mo oOpasuoBomy npubopy. CoxpaHWTh 3HaYCHUE

KHOIIKOHN 52?
KanuoOposka «nyas» AL

Ha HHAUKATOPC 0T06pa>1<aeTc;1 CHUMBOJI
= {31~

Buumanme! Onepanus "KaamOpoBka «nyiasp» A"  BeimonHseTcs npu

AaBJICHUH HA BXOJC B IaTYHUK, paBHOM HYJIIO.

Knonkon %r:? MIPOU3BOAMUTCS BXOJ B PEXKHUM KanHMOpoBKH «HYIsD»» ALTL.

Ha HHAWKAIOUH HAYHMHACT MCPLATh TCKYIICC 3HAUYCHNUC JaBJICHUA.

Knornkoi 52? IPOM3BECTH aBTOMATUYECKYIO KamnuOpoBKy «Hysh» ALTL.

Kanu0OpoBka quana3zoHa n3mepeHui

Ha HHIHUKATOPpEC OTO6pa)Ka€TC}I CHUMBO/JI:
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Buumanue! TIlepen BeImomHEHWEM omeparuii  HEOOXOAWMMO  MPOBECTH

KaMOpoBKy «HyJsD» ALIII.
Ha Bxome martumka HEOOXOAWMO YCTaHOBUTH OOpAa3lOBOE JaBJICHHE, PABHOE

YCTaHOBJICHHOMY dP B YCTAHOBJICHHBIX €AMHUIAX U3MCPCHUS.

Knonkon ‘i«r:? MIPOM3BECTH BXOJ B PEKUM KaTHMOPOBKH JHAIa30Ha.
Ha wnHaukanuum HayumHaeT Mepuarh TEKyIlee 3HA4eHHE YCTAaHOBJIECHHOTO

JaBJICHHA.

Knonkoiu 52? MIPOU3BECTU ABTOMATUYECKYIO KaTUOPOBKY JAMAIa30HA.

Ilpumeuanue - npu evinonHeHuu Kaaubposku ouanazona uzmepenui dP
npocpaMMa OamyuUKa AeMoOMAMUYEecKU BbINOJHAENm KOHMPOdb 2pyoou owubKu
YCMAHOBKU 0a6leHusi U 3anpewjaem GblnoJHeHUe KAIUOpOsKU Npu O0asieHuu MeHee

50% om HIIM+ dP u 6onee 150% om HIIH+ dP. 3anpem ranubposku

conpoeoofcdaemc;z 8b16000M HA MHOMKCII’I’ZOP mepuyaroweco cumeona:

-8 8. 3
I 111

B omom cnyyae 015 8vinoiHeHuss KaruOpoKu, He0OX00UMO BbLUMU U3 PeAHCUMA
KAnubpOBKU HaMCamuem u yoepiucusanuem He menee 2 ceK KHONKU, YCMAHOBUMb HA
6x00e HYJHCHOe OadlleHue U NO8MOopUms ONEPayuro.

IIynkT Ne 9. YcranoBka PIN - koaa Ha 3a1iUTy U3MEHEHHSI IAPaAMETPOB.
HaxxaTp 1 yJiep>KuBaTh KHOIIKY @ HE MEHeE 3 CeK.

HOCJ’IG)IOB&TGJ'IBHO HaXXNMAaThb KHOIIKY 0 A0 IIOABJICHUA HA MHAUKATOPEC

CHMBOJOB.

' [od

Bxox B pexuM 0CylIeCTBIISETCS KHOIIKOM ‘il:?

Ecau PIN-kox He yCTaHOBJIEH, TO HAYMHAET MEPLATh CUMBOJI
Ecmu PIN-ko1 ycTaHOBJIEH, TO HAUMHAET MEPLIATh CUMBOJI
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COn |

1. PIN-koa He ycTaHOBJIEH

Bxon B pexxuMm ycranoBkr PIN-koaa npon3BoauTCs KHOIKOM ‘2-2?

Ha nnnukarope HaunHaeT MepuaTh NEPBBINA pa3psi:

\

\l'//
i)
'T\

Uszmenuts 3Hauenue oT 0 10 9 KHOIIKOM G

[Tepexon k cieayronieMy pa3psiy OpOU3BECTH KHOMKOM @

Coxpanutb BBefeHHbIN PIN-Kk0a KHOTKOM ‘i:? .

Ecnin HeoOXoammo BBIUTH B OCHOBHOE MEHIO 0€3 COXpaHEHHUs Mapoisi

HEOOXOJMMO HaxaTb U yJAEpKUBaTb HE MEHee 2 CEeK KHOIKY G IIpoucxonur

IIEPEXO0]l B MYHKT OCHOBHOI'O MEHIO:

' [od]

2. PIN-kox ycTaHOBJIEH

Bxon B pexum BBoaa PIN-koaa npon3BoInuTCsS KHOIIKOM 52?

Ha nnnukarope HaumHaeT MepuaTh NEPBBIM pa3psal

\"l!/
o]
'T\

W3menuts 3Hauenue ot 0 10 9 KHOIKOU G

[Tepexon k cienyromeMy paspsity IpOU3BECTH KHOIKOK @

IIpounssectu BBOA PIN-Koaa KHONIKOM ‘2-2?
Ecnu BBeEHHBIN ITapOJIb COBIAIAET C NEUCTBYIOIIMM, TO HA UHAUKATOPE

BBICBETHUTBHCA CUMBOJI:
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CBI/II[eTeJ'IBCTBYIOH_II/Iﬁ O TOM, YTO KOJ IPUHAT U 3allUTa CHATA.

HpI/I HCCOBIIAZICHUHU BBCJICHHOIO IIAPOJIA C HeﬁCTBYIOIHHM Ha MHIHUKATOPC

BBICBCYHNBACTCA CHUMBOJI:

| Err]

W BHOBbBb ITOABJIAIKOTCSA CUMBOJIBI:

\‘!//
A==
,T\

BHUMAHMUE!!!

3ammuTa BHOBb HAYHMHAET J€iCTBOBaTh, KAK TOJBHKO NMPOU30IIe] BbIXO] B

PECKUM U3MEPECHU.

J{71s1 TOrO, 4TO OBI MOJHOCTHIO CHATH 3aIUTY He0O0XoauMo BHavasie BBecTu PIN -

Lod

KO/, BHOBb 3alTH B ITyHKT Y YCTAHOBHUTH 4-€ HYJIS:

0000

IIynkT Ne 10. Bo3Bpar k 3aBOJACKHM HACTPOMKAM

Haxatb 1 ynep>xuBath KHOIIKY Vs HE MEHee 3 CeK.

HOCJIG,Z[OB&TGJIBHO HaXXHNMAThb KHOIIKY 0 A0 IIOABJICHHUA HAa MHAUKATOPEC

CHMBOJIOB:

F5)

Bxon B pexuM OCyIIECTBISECTCS KHOIKOM 52? CuMBOJIBI HAUMHAIOT MEPIATh.

JI1s1 BO3BpaTa K 3aBOJICKMM HACTpOilkaM HEOOXOMMO HaXaTh KHOMKY 52? .

[Ipoucxoaut nepe3arpyska JaT4ukKa.
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2.6  IIpoBepka TEXHMYECKOT'O COCTOSIHUS

[IpoBepka TEXHUYECKOTO COCTOSAHUS JATYMKOB MPOBOJUTCS MOCIIE UX MOJTyYEHUS
(BXOIHOW KOHTPOJb), MEPE] YCTAaHOBKOM HA MECTO OHKCIUTyaTallid, a TaKXke B
npoliecce AKCIUTyaTaluy (HEMOCPEICTBEHHO Ha MECTE€ YCTAHOBKM JaTyuKa U B
J1a00pATOPHBIX YCIOBUSIX).

[Ipu mpoBepKe TATYMKOB HA MECTE IKCIUTyaTalMU, KaK MPABUJIIO, IPOBEPSAETCS U,
Opyu  HEOOXOAMMOCTH, KOPPEKTHPYETCS BBIXOJAHOW CHUTHAJ, COOTBETCTBYIOUIUI
HIDKHEMY MPENEIy U3MEPEHUM, MPOBEPKA T'E€PMETUYHOCTH OCYIIECTBISIETCS IYyTEM
BU3YaJIbHOTO OCMOTpa MECT COEAMHEHUH, a TMpoBepka paboTOCIOCOOHOCTH
KOHTPOJMPYETCS O HAIMYMK) H3MEHEHUS BBIXOJHOIO CHUTHAja MpPH W3MEHECHHUH
U3MEPSEMOTr0 IapameTpa.

[Ipy BXOZHOM KOHTpOJIE, IMEpPEN YCTAHOBKOM B HKCILUIyaTallMio, B MPOLECCEe
DKCIUTyaTallil B J1AOOPATOPHBIX YCIOBUSX, MO MeEpe HEOOXOAUMOCTH CJEAyeT
MPOBOAUTH KOPPEKTUPOBKY BBIXOJHOTO CUTHAJA («HYJISD), «IUANIa30HAY).

JlanpHenmas noBepka OCyluIeCTBIISIETCS B COOTBETCTBUU C METOJUKOM TTOBEPKHU.

[lepyonnueckass  MoBEpKa  NPOU3ZBOAUTCS B CPOKM,  YCTAHOBJICHHBIC
NPEeANPUATUEM-TIOTPEOUTENIEM B 3aBUCUMOCTH OT YCIOBHUM SKCIUIyaTallud U

TpeOyeMOi TOUHOCTH BBIMOJHEHUSI U3MEPEHUI, HO HE PEXe OJIHOTO pa3a B MATH JIET.
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3 Texuuueckoe 0OCIyXKHBaHHE U PEMOHT

3.1 Ilopsnok TEXHUYECKOI0 0OCTYKUBAHUS U3EINS

3.1.1 K oOcnyknBaHHIO JAaTUYUKOB JOJDKHBI JOIMYCKAThCS JIMIA, M3YYUBIINE
HACTOSILEE PYKOBOJCTBO U MTPOLIEIINE COOTBETCTBYIOLIUI HHCTPYKTAKX.

[Ipu »sKcrulyaTalMu JaTYUKOB CIEAYET PYKOBOJCTBOBATHCS HACTOSLIUM
PYKOBOACTBOM, MECTHBIMH WHCTPYKLUUAMU U APYTUMU HOPMATHBHO-TEXHUYECKUMHU
JOKYMEHTaMHU, JICHCTBYIOIMMHU B JTAHHOW OTPACIIH ITPOMBIIIJIEHHOCTH.

3.1.2 TexHudeckoe OOCIyXKMBaHHWE IATYNKOB 3aKIIOYAETCS, B OCHOBHOM B
NEPUOANYECKON MOBEPKE U, IPU HEOOXOAUMOCTH, B CIIMBE KOH/IEHCATa WK yIaJIeHUN
BO3/yXa U3 pabouux Kamep JaT4yuKa, IPOBEPKE TEXHUUECKOTO COCTOSHUS JaTUUKA.

[loBepka paTyMka MNPOU3BOAUTCS B  COOTBETCTBUM C  JOKYMEHTOM
MII-03-2018-20 «I'CH. daTtuuku naBieHus Arat-100MT. Meroauka moBepKm.

WNHuTtepBan Mexay noBepkaMu — 5 (IISITh) JIET.

MeTtponoruueckue XapakTepUCTUKH JaT4hKa B TEUCHHE HHTEpBaJla MEXIY
NOBEPKAMHM COOTBETCTBYIOT YCTAHOBJIEHHBIM HOpPMaM C Y4Y€TOM IOKa3aTesel
0€30TKa3HOCTU JaTyhMKa M TpPHU COOJIIOJICHUU TOTPEOUTENEeM NpPaBHII XpaHEHHUS,
TPAHCIIOPTUPOBAHMSI M SKCIUIyaTallMM, YKa3aHHbIX B HACTOAILLEM PYKOBOJACTBE IIO
IKCILTyaTal1H.

HeoOxomumo crneauth 3a TeM, 4TOOBI TPYOKHM COEIMHUTENbHBIX JUHUN U
BEHTWJIM HE 3aCOPSJIMCh U ObUIM FepMETUYHBIMU. B TpyOKax M BEHTWJISIX HE JOJKHO
OBbITh MPOOOK Tra3a (MpU U3MEPEHUU PA3HOCTHU AABJICHUMN )KUJIKUX CPEJ) WU KUIKOCTH
(mpu U3MepeHUH Pa3HOCTH JaBjieHui raza). C 3Toi 1eNbl0 TPYOKH PEKOMEHIYETCs
NEPUOJIMYECKH TMPOJyBaTh, HE JOMyCKas MpU OSTOM TNEPerpy3kd JaT4yHKa,
NEPUOANYHOCTh YCTAHABIUBACTCS IMOTPEOUTENIEM B 3aBUCHUMOCTH OT YCIOBUH
IKCILTyaTal1H.

[IponyBKy U 3aIoJIHEHUE COETMHUTENBHBIX TUHUI padoueil cpesioil 3arperieHo
OPOBOAMUTH YEpe3 MPUEMHBIE TOJOCTH M JApPEHa)XKHbIe KiamaHbl JaTduka. Jlius
OPOAYBKM M 3alOJIHEHUS] COEIUHUTEIBHBIX JMHUN HEOOXOJUMO HCIOJIb30BaTh
HITaTHbIE MPOJYyBOYHBIE YCTPOMCTBA, MO0 HCIONB30BATh Pa3bEeMHBIE COEIMHEHUS
NPUEMHBIX TOJIOCTEH NaTyMKa C KJIAllaHHBIM OJIOKOM MJii OTCOEIMHEHHUS aTYhKa
nepea NpoAyBKOW JIMHUH, JTHOO, IPU HAIMYMKM B KOHCTPYKIMHU KJIAIMAHHOTO OJIOKa
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BCTPOCHHBIX KJIANIAHOB MPOAYBKH, UCTIOJIB30BAaTh 3TH KJIAMIAHBI JIJIST TIPOIYBKH JTUHUIN
IIPU 3aKPBITHIX U30JIMPYIOLIUX BEHTHISIX KJIAIMAaHHOTO OJIOKA.

[Ipu mpoBepke martuyumka B JIAOOPATOPHH TIOCTE ADKCIUTyaTalludl JUII TOYHOTO
U3MEpPEHUs] TOTPEHIHOCTH HEOOXOJIMMO VYAAIUTh >KUAKOCTh U3 JaTuydhka IyTeM
MPOYBKH BO3YXOM IOJOCTEN JATYMKA IPU OTKPBITHIX APEHAXKHBIX KIIallaHaX.

[Ipu HapymieHHMM TEPMETHYHOCTH CEHCOpa HEOOXOAUMO TMOATSHYTh BCE
pe3b0oBBIE coeMHeHus (MTPoOKa, MTYIEep, 00NTHI KperuieHus (JiaHIla K KOPIycCy).

3.1.2 B npomecce S3KCIulyaTalMd JaTYUKU  JIOJDKHBI  MOABEPraThCs
CUCTEMAaTUYECKOMY BHEIIHEMY OCMOTpPY, a TaKXe MepUOJUYECKOMY OCMOTpY,
PEMOHTY.

[Ipu BHEIITHEM OCMOTPE HEOOXOIUMO TTPOBEPUTH:

- IIeJIOCTHOCTh OO0OJIOYKM, OTCYTCTBUE€ Ha HEW KOppO3MU U JAPYIHX
MOBPEXKICHUNU (UIsI TaTYUKOB  B3PBIBO3AIIMIICHHOTO HCIOJIHEHUS C  BHUIOM
B3PBIBO3AIIUTHI «B3PHIBOHETIPOHUIIAEMAsT 000JI0UKAY);

- HAJIMYUE BCEX KPEMEeXKHBIX JETANICH U UX SJIEMEHTOB;

- HaJM4Me MAapKUPOBKU B3PHIBO3AIIUTHI U MPEAYNPEIUTEIHHBIX HANMUCEH (15
JATYMKOB B3PHIBO3AIIMIIEHHOTO UCTIOJIHEHHUS );

- COCTOSIHHE 3a3eMJICHUS, 3a3eMJISIOIIME OOJIThI JOJKHBI OBITh 3aTSAHYTHI, HA
HUX HE JIOJDKHO OBITh pKaBUMHBI. B ciiydae HEOOXOIMMOCTH OHHM JOJDKHBI OBITh
OYHIIEHBI,

OKcrutyaTanys JaTYUKOB C TOBPEKICHUSAMH W JAPYTMMH HEUCIPABHOCTSIMU
KaTErOPUYECKH 3aIlpeniaeTcs.

[Tpu 3KcITyaTanuy JaTYMKOB B3PBIBO3AMIUIIICHHOTO MCTIOJHEHUS HEOOXOAMMO
TaK)kK€ PYKOBOJICTBOBAThCS pazfeioM “OOecriedeHre B3pBHIBO3AIIMIICHHOCTH TPHU
MOHTaxe”  Hactosimiero P3O,  peicrBytommmu  “IIpaBuiiamm  ycTpoicTBa
anekTpoyctaHoBok” (I1YD), rmaBoit 3.4 “DneKTpOoyCTaHOBKH BO B3PBIBOOMACHBIX

3oHax”’, “IIpaBunamMu TEXHUYECKOWN IKCILTyaTalMK JIEKTPOYCTAHOBOK MOTpeOuTENeh”

(IITDDI).
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[Ipu peMOHTEe JaTYMKOB B3PHIBO3AMIUIIICHHOTO UCTIONHEHUS HEOOXOAMMO TaKXKe
YUYUTBIBATh  TpeOOBaHMUS, M3JI05KEHHBIEC B uHCTpykKuuu  PJ] 16.407
“OnexktpoobopyaoBanue B3pbiBO3amuiEHHoe. Pemont”, u TpeboBanuss ['OCT
30852.18  «DnekTpoobopyaoBanue B3pbiBo3amuiéHHoe. Yacte 19. PemonT U
IIPOBEpKa IEKTPOOOOPYOBAHUS, UCIIOJIBb3YEMOI0 BO B3PbIBOOMACHBIX CPEIAX).

[TepuomnuHOCTh TIPOYUIAKTHYIECKUX OCMOTPOB JTAaTYMKOB YCTAHABIUBACTCS B
3aBUCUMOCTH OT IIPOU3BOICTBEHHBIX YCIIOBUM, HO HE PEXE OJJHOTO pas3a B TOJI.

[Ipu mnpoduIaKTUYECKHX OCMOTpPaX BBIMOJHUTH BCE pabOTBl B 00BEME
BHEILHETO0 OCMOTPA, a TAKKE CJIEIYIOLINE MEPOTIPUATHUS

- TMOCJ€ OTKJIIOYEHHUs JaTdyhka OT MCTOYHUKA JJIEKTPOIUTAHUS BCKPHITH
KPBIIIKY AJIEKTPOHHOTO TpeoOpazoBaTess. [IpousBect mpoBepKy B3PHIBO3AITUTHBIX
MOBEPXHOCTEH (11 JAaTYMKOB B3PHIBO3AIIMILEHHOIO UCIHOJHEHHUS C BHUJIOM
B3PBIBO3AIIUTHI «B3PBIBOHEIIPOHUIIaEMAasi 000JI04Kay). Eciin UMEIoTCst MOBPEXKACHUS

MMOBEPXHOCTEN B3PHIBO3AIUTHI, TO IATYMK OTIPABUTH HA PEMOHT.

- TIPU CHSTOM KPBILIKE HEOOXOAUMO YOETUTHCA B UCIPABHOCTH AJIEKTPUUECKUX
KOHTAKTOB, MCKIIOYAIOIIed HarpeB M  KOPOTKOE 3aMbIKaHUE, IPOBEPUTH
COMPOTHUBJICHUE U3OJISILIUHU U 3a3€MJICHUS;

- POBEPUTH HAJCKHOCTh YIUIOTHEHUS BBOJIUMOIO KaOeJs;

- IPOBEPUTH COCTOSIHUE KJIEMMHOU KOJ0JKU. OHA HE JOJKHA UMETh CKOJIOB U
JIPYTUX TIOBPEXKIACHUI;

Pexmamarun Ha matuuk ¢ nedexTtamMu, BBI3BAaHHBIMH HAPYIICHHUSIMU ITPABUI
AKCILTyaTalu, TPAHCIIOPTUPOBAHUS U XPAHEHHUSI, HE TPUHUMAIOTCS.

[apanTuiiHoe OOCIy’>KMBaHHE JATYMKOB TMPOU3ZBOJAUTCA MPEANPUITHEM-
U3TOTOBUTEIIEM.

[TocTrapaHTUiHBIA PEMOHT MPOU3BOIUTCS IO OTAEIBHOMY JIOTOBOPY.
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3.2 Bo3MOXHbBIE HEHCTIPABHOCTU U CIIOCOOBI MX yCTPaHEHHUS

B Tabmuue 12 npuBegena wuHpopMmanus O cmocobax — yCTpaHEHHs
HEUCTPABHOCTEH JyIs1 OOJIBIIMHCTBA MPOOJIeM, BOSHUKAIOIIUX B MpoIiecce paboThl.

Ecniu Bpl  momo3peBaeTe HEUCHPABHOCTh, HECMOTPS HAa  OTCYTCTBHE
JIMarHOCTUYECKUX COOOIIEHUI Ha AKCIiee HHANKATOPA, IPOBEINTE OMUCAHHBIC 3/1ECh
OpoueAypbl, YTOObI MPOBEPUTh (DYHKIMOHUPOBAHUE alllapaTHOM 4YacTH U

TEXHOJOTMYECKHUX COCAUHECHUM.

Tabmuia 12
HewncnpaBHocTh YcTpaHeHne HEUCITPABHOCTH
1 2

[IpoBeppTe HaNpsKEHUE HA KIIEMMaXx.
[IpoBeppTe NOJAPHOCTH NOAKIIOYEHUS] HCTOYHUKA
IIATAHUS.

JlaTuuk He BKIIFOYaeTCs Huskoe Hanpspkenuwe nurtanus. [lposepumv  u
ompezyniuposeame.

KOpOTKOC 3aMbIKaHHC B ILCIIM IIHMTaHUA. Havumu u
ycmparnumbs 3dMblKAHUE.

OO6peiB B nuHuM uHTEepdeica. Hatimu u ycmpanumo
00OpuI8.

KopoTtkoe 3aMbikaHue B TUHUU uHTEepdeiica. Hatimu u
YCMPAHUmMy 3aMblKaHue.

Brixonnoit curnan
OTCYTCTBYET

[IpoBepbTe MOAAHHOE JABJIEHUE.
[IpoBeppTe TOukM auanazoHa 4 m 20 MA B pexume
kanuoposku LIAIL

BrIixonHo# curHan BbeIlIe
21,8 MA nnu menee 3,7 MA.

Hapyiiena repMeTHYHOCTH B JIMHUHW TIOJIBO/IA
naBieHus. Haiimu u ycmpanume He2epmMemuyHOCMb.
Hapymiena repMeTUYHOCTD YIJIOTHEHUS MOHTAKHOTO
¢1aHLa WK HUTIENS JaTYuKa. 3amenums
VRJIOMHUMeNbHOe KOIbYO.

Hapymena repmetnyHocTh IpoOKH (iaHIia ceHcopa
natuvka. [lontanyTs mpoOKH.

OxucieHbl KOHTAaKTHbIE TOBEPXHOCTH.

Omxmouums numanue. Oceo0600umv 00Cmyn K
KOHMAKMHbIM nogepxnocmsam. Ouucmumao
KOHMAKMb.

Brixonnoit curtan
HecTaOuJIeH.

58



[Tponomxenne Tabuisr 12

1

2

JlaTunk He pearupyer Ha
VM3MEHEHUE MOIAHHOTO
JABJICHUS

[TpoBephTe M3MEpUTENHHOE 000PYI0BaHNUE.
[TpoBephTe, HE 3aCOPUITHCH JIM UMITYILCHBIE TPYObI
WM KJIAllaHHBINA OJIOK.

[TpoBepbTe, YTO MPUIOKEHHOE JTABJICHHE
COOTBETCTBYET KAJIMOPOBAaHHOMY JHAIa30HYy.

HerepmetnunocTts

Hapyiiena repMeTHYHOCTh MEXAY KJIallaHHBIM
0JIOKOM U TaTYUKOM UJTU

MEXy KJIallaHHbIM OJIOKOM M MOHTaXHBIM (hJIaHLIEM
WJIM HUTITIEJIEM.

[ToBTOpUTH COOPKY UM 3aMEHUTH YIIJIOTHUTEIbHOE
KOJIBIIO.

Brixonnoil curaan He
COOTBETCTBYET 3a/IaHHBIM
rnapamerpam

HeucnpaBHocTh B 0510Ke 311eKTpOHUKU. Bo3Bparute
npeoOpa3oBatTeib AJis 3aMEHbI UM PEMOHTA.
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4  TpaHCHOPTUPOBAHUE U XPAHECHUE

4.1 JlaTyuku MOTYT XPaHUTHCS KAK B TPAHCHOPTHOW Tape C YKIAJAKOH B
mTabens 10 5 AIMUKOB MO BBICOTE, TaK M BO BHYTPEHHEH YMaKOBKE U 0€3 YIaKOBKHU —
Ha cTeJuiaxax.

VYcnoBust XpaHeHUsI JaTYMKOB B TPAHCIIOPTHOM Tape M BO BHYTPEHHEUN yIIaKOBKE
-3 1o I'OCT 15150.

VYcnoBust XxpaHeHus AaT4rKoB 0e3 yrmakoBku - 1 mo [OCT 15150.

Jlo mpoBeleHHsT BXOJHOTO KOHTPOJSI HE PEKOMEHIYETCS BCKpbIBaTh 4€XOJ, B
KOTOPBIN YIIAKOBaH JaTYMK, U3 MTOJTUITUICHOBOM IIEHKH.

4.2 JlaTyuKu B YIIAKOBKE TPAHCIIOPTUPYIOTCA BCEMHU BUIAMU 3aKPBITOIO
TPAaHCIIOPTa, B TOM YHUCIE€ U BO3AYIIHBIM TPAHCIOPTOM B OTAILIUBAEMBIX
TEPMETU3UPOBAHHBIX OTCEKAX B COOTBETCTBUU C IMPABWIAMH IEPEBO3KH TIPY30B,
JNEUCTBYIOIIMMH Ha TAHHOM BUJIE TPAHCIIOPTA.

Croco6 ykiIamke SIIMKOB € JaTYMKaMU HAa TPAHCIOPTHPYIOMIEE CPEACTBO
JOJKEH MCKITIOYATh UX MEPEMEIIEHUE.

Bo BpeMst morpy304HO-pa3rpy304HbIX padOT U TPAHCIOPTUPOBAHUS SIIUKH HE
JOJKHBI TIOJIBEPIaThCsl PE3KUM yAapaM U BO3JIEUCTBUIO aTMOC(HEPHBIX OCAJIKOB.

[Ipu TpaHCHOPTHPOBAHMM JATYMKOB >KEJIE3HOAOPONKHBIM TPAHCIOPTOM BH/]I
OTOpaBKM — MeJKasg WIH MaJoTOHHaXHas. JlomyckaeTcs TpaHCIOPTUPOBAHUE
JIATYUKOB B KOHTEHHEPAX.

43 Cpox mpeOblBaHHA JAaTYUKOB B  COOTBETCTBYIOIIMX  YCJIOBUAX
TPaHCIIOPTUPOBAHUS He OoJiee 3 MecsIIeB.

4.4  VYcnoBus TpaHCIIOPTUPOBAHUS B YACTH BO3ACHCTBHUS KIMMATHYECKHUX
(haKTOPOB JTOJKHBI COOTBETCTBOBATH CIIEAYIOIINM YCIOBUSM XpaHeHust 6 wim 3 (1

MoOpckux nepeBo3ok B Tpromax) o I'OCT 15150.
5  VYrunusanus

Ymunuzamus AaTYMKOB MPOW3BOJUTCS IO HHCTPYKIUMU SKCILUTYaTUPYIOLIEH

OpTraHU3alnH.
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[Tpunoxenue A

(oGs3aTenbHOE)

["abapuTHBIC U IPUCOCTUHUTEIBLHBIE Pa3MEPhI
JatunkoB Arat-100MT

110

A

(AN RER)

U
- > 2omb K1/4"
] 7
MI10-7H - . i ) 1 —
8 omb. ~ . -
|
- ©  ©
54
. L
- 176 - — =
Harpabnesue Hapabyerue
bugpauiy Gugpaguy

Buumanue: y natuukon Arat-100MT-/IB paGouast mosiocTs co CTOPOHBI
MapKUPOBKH “‘-”
HcnoaHenust jaTuynka H, mm L, mm
1110, 1210, 1310, 1410 250 max 190
1120, 1130, 1140, 1220, 1230,

1240, 1320, 1330, 1340,
1345,1420, 1430, 1434, 1440, 205 max 130
1444, 1450, 1460

Pucynok A.1 — Jatuuku Arat-100MT-I1 ucnonnenust 1110, 1120, 1130, 1140
Hatuuku Arat-100MT-/IB ucnonnenuit 1210, 1220, 1230, 1240
Hatunku Arar-100MT-/IMB ucnonnenuit 1310, 1320, 1330, 1340, 1345
Hatuuku Arat-100MT-J1J1 ucnonnennii 1410, 1420, 1430, 1434, 1440

1444, 1450, 1460
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IIpooonicenue npunodicenus A

205

Pucynok A.2 — Arar-100MT-JIA ucnonuenuii 1020, 1030, 1040
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IIpooonscenue npunoscenus A

..................................
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AU e

Pucynok A.3 — Arat-100MT-AI" ucnionuenwnii 1530, 1540
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IIpooonscenue npunoscenus A

B 70 - 5 95 -
i

Py o
= =
— O

0@“
- ) o
= =

LJ U
L
® = q | )
A
] L]
Harpabrenue A ——— Harpatyiere
bGudpayi buopayuy
— - Bapuarimel nOGKOYEHLS K [POLYECCL:
bazoboe ucnonHerye Kod K71 Kod K2
r—"”lf‘“—1 FJT B |

| r [ | ]

= ) H—

| S ZE

s ™, | -
26 -
e /
M20x1 5_ 172 NPT X S

ANSI/ASIE B1201-1983

Pucynok A.4 — Arat-100MT-/IU ucnonuenwnii 1141, 1143, 1151, 1153, 1161, 1163,
1167, 1171
Arat-100MT-JIA wucnonnenuit 1041, 1051, 1061
Arat-100MT-JIVB ucnionnenwuit 1341, 1351
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Ilpooonscenue npunoscenus A

220

110 g5
\ 5 - Py -~
% %
- ) L
P a
U
 © :
T NTIE Mot
MEMOHET
I
N
F -
;
a6 N
Henoanenus narunka | D, Mm
M20x<15 1150, 1160, 1050, 20
: - - 1060, 1350
a0 1168, 1170 Q0
Hanpabaere — Harpatiienue
Bugpayu y Budpa i
e

KouncTpykuus gatuuka ¢ pa3neauTenbHol MeMOpaHo, pa30opHasi.
Pa3znenmurensuad xxuakocts — [IMC-5.

Pucynok A.5 — Arar-100MT-IU1 ucnonuenuii 1150, 1160, 1168, 1170
Arar-100MT-IA ucnionnenuit 1050, 1060
Arat-100MT-/I1B-1350
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IIpooonscenue npunoscenus A

10 | 95
5
g — - Bk
E @ oL
U
=
~
L1 A
v
'IfE
7 A(2:7)
sﬂé;___ 1w Hanpabinere
M2015 N er—ﬁf—jl\l @
Sudpagns
L

Konerpykuus Mozeneid ¢ pazaenurensHoil MeMOpaHoii, HepazbopHasi.
PaznenurensHas wuakocts - [IMC-5.

Pucynok A.6 — Arar-100MT-JI1 ucnonuenuii 1142, 1144, 1152, 1154, 1162
Arat-100MT-JIA ucnionuenuit 1042, 1052, 1062
Arat-100MT-/IVB - 1342, 1352
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[Ipunoxenue b
(o0s13aTenbHOR)

CxeMBbl BHEIITHUX QJICKTPUICCKHX COCI[I/IHCHI/Iﬁ

JlaTunk O 7 -
Arar-100MT|2 -

~2.0 B
bll 5071

O + = =

J —

Pucynok b.1 — IlonkntoueHre 1aTYuKOB C BBIXOJHBIM cUrHaioMm 4-20 MA 1o

JIBYXITPOBOJIHOM CXEME

JlaTuuk
Arar-100MT |2

~220 B
bll 50y

o.lo|0

'

|
T
.
|
| ]

HART-monem ——1 [IK

[Tpumeuanune — CurHanapHas UMb JOJKHA UMETh COMPOTUBIICHUE
He MeHee 250 OM 11 oOecTieueHHsI CBSI3H.
BII — 6ok nutanus
RH — conporuBnenue Harpy3ku no 1.1.16
ITK — nmepcoHaIbHBIN KOMIIBIOTEP

Pucynok b.2 — ITogkmrouenne natunkoB ¢ HART-monemom

10 IByXITPOBOJHOM CXEME
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B3prBOOHaCHaH 30Ha

JlaTunk
Arar-100MT

IIpooonscenue npunoscenus b

B3p1311306e30nacrlaﬂ 30Ha

bII-Ex

= =

— - ~2208
- 50/y

Zt:t}l

OOQQ

BII-Ex - uckpoGe3onacHslii 6;10k nuTanus mno 1.2.14

Pucynok b.3 — Cxema coequnenus s narunka Arat-100MT-Exi

¢ uckpobesonacHeiM 6s10koM nuTanus (bI1-Ex)

B3peiBoormnacHast 30Ha

JlaTunk
Arar-100MT

B3peiBoOe3omnacHas 30Ha

bII-Ex

—220 8
i

4-20 MA

OOQQ

HART

MozieM- Ex

A

Cucrema
yIpaBJIeHHUs

Pucynoxk b.4 — Cxema coequnenus st naranka Arat-100MT-Exi

¢ HART-monemoM u uckpoOe30nacHbIM OJIOKOM MUTAHUS
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B3peiBoomnacHas 30Ha

JlaTuuk
Arar-100MT

IIponomxenne npunoxenus b

B3psiBoOe3omnacHas 30Ha

|
|
|
|
|
f
|
|
|
|
|
|
|
|
|

bapwep
UCKPO3aLUTHI

~270 B
24B
bIl| %,
+
4-20 MA, HART
HART
MoJieM- Ex
{7 F
Cucrema
)’HpaBHeHHH

[Ipumeuanue - RH cyMMapHOe CONPOTUBJIEHUE BCEX HATPY30K B CUCTEME YIIPaBICHUS

ompezensercs napaMerpamu 6apbepa, Ho He MeHee 250 Om.

Pucynox B.5 - Cxema coenunenus jyist naraukoB Arat-100MT-Exi

B3prBOOHaCHaH 30Ha

JlaTauk
Arar-100MT

CUTHAJBHEBIX IIeNed U HeTei ITMTaHusS

¢ 6apbePOM MCKPO3AIIUTHI C TATHBAHUYECKON Pa3BsA3KON

B3peiBoOe3omnacHas 30Ha

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

bapsep
UCKPO3aLUThI

4-20 MA ~220 B
2]
HART BH By
& ————
m HART
MoaeM- Ex
® K
Cucrema
yIpaBieHUs

Pucynox b.6 - Cxema coequnenus st naraukoB Arat-100MT-Exi
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IIponomxenne npunoxenus b
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Pucynok b.7 — Cxema coenunenusa natunka Arat-100MT
¢ mpeobpazoBareneM usmMepureabHbiM DHN-802-1
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[Ipunoxenue B
(pexoMeHTyeMoe)
BapuaHnThl KaOelnbHBIX BBOJOB U ANEKTPUUYECKUX PA3bEMOB

Kon ITapameTphl KabeJIHLHOTO BBOJIA

Ko1* KabenbHbIi BBOJ ¢ pe3p0oit M20x1,5, niis HeOpoOHUPOBAHHOTO KaOes
auameTpom 6,1-11,7 mm

KabenbHbIit BBOJ ¢ pe3pdoit M20x1,5, niis HeOpOHUPOBAHHOTO KaOes
K02 nuameTpoM 6,5-13,9 mm. Mamepuan — neparcaserowas cmare.
Bun B3preiBozanutel — ExdIIC

KabenbHbIi BBOJ ¢ pe3p0oit M20x1,5, niis HeOpoOHUPOBAHHOTO KaOes
K03 nuameTpoM 6,5-13,9 mm. Mamepuan — HukenuposanHas 1amyHe.
Bun B3peiBozaniutel — ExdIIC

KaGenbHblit BBOA ¢ pe3nboit M20x1,5, ais OpoHrpoBaHHOTO Kabesst
K05" nuametpom 6,5-13,9 mm, nuametp 6ponu 12,5-20,9 Mm.
Bun B3peiBozaniutel — ExdIIC

KaGenbHblit BBOA ¢ pe3rboit M20x1,5, as OpoHrpoBaHHOTO Kabess
K06 nuameTpoM 6,1-11,7 mm, nuametp 6ponu 9,5-15,9 mm.
Bun B3preiBozanutel — ExdIIC

KaGenbublil BBOA ¢ pe3nboit M20x1,5, 1 HeOpOHUPOBAHHOTO Kabes
K07" nuameTpom 6,5-13,9 MM, IPOTOKEHHOTO B THOKOM METAILIIOPYKaBe
(P3 20, MPIIN 20, 'EPJIA-20). Bua B3peiBo3amutel — ExdIIC

KabenbHbIit BBOJ ¢ pe3p0oit M20x1,5, niis HeOpoHUPOBAHHOTO KaOes
K08" nuameTpoM 6,1-11,7 MM, IpOI0KEHHOTO B THOKOM METaNIOPYKaBe
(P3 15, ’'EPJIA-15). Bua B3peiBo3amutsel — ExdIIC

KabenbHbIit BBOJ ¢ pe3p0oit M20x1,5, niis HeOpoHUPOBAHHOTO KaOes
K09" nuameTpoM 6,5-13,9 MM, IpoOJI0KEHHOTO B THOKOM METaNIOPYKaBe
(P3 22, TEPIA-22). Bua B3peiBo3amuthl — ExdIIC

KaGenbublil BBOA ¢ pe3nboit M20x1,5, 1 HeOpOHUPOBAHHOTO Kabes
K10* auameTpom 6,5-13,9 MM, IpOIOKEHHOTO B THOKOM METAITIOPYKaBe
(P3 25, MPIIN 25, TEPIA-25). Bua B3peiBo3amuthl — ExdIIC

KaGenbublil BBOA ¢ pe3nboit M20x1,5, 1 HeOpOHUPOBAHHOTO Kabes
K11" nuamerpom 6,1-11,7 MM, IpOTOKEHHOTO B THOKOM METAILJIOPYKaBe
(MPIIN 15 u 16, TEPJIA-16). Bun B3peiBo3amutel — ExdIIC

KaGenbublil BBOA ¢ pe3pboit M20x1,5, nins HeOpOHUPOBAHHOTO Kabes
K12" nuameTpom 6,5-13,9 MM, IPOTOKEHHOTO B THOKOM METAILJIOPYKaBe
(P3 18, MITPU 18, 'EPJIA-18). Bua B3peiBo3amutel — ExdIIC

KabenbHbIit BBOJ ¢ pe3p0oit M20x1,5, niis 6poHMpOBaHHOTO Kabesst
nuametpom 6,5-13,9 mm, auametp Oponu 12,5-20,9 MM, IpOJIOKEHHOTO
B THOKOM MeTaJlJIopyKaBe yciaoBHOro auamerpa Jy20.

Bun B3peiBozaniutel — ExdIIC

K13"

[IpuMeuaHue: cTeneHb 3aUThl KaOEIbHBIX BBOJOB OT BO3JEHCTBUS MBLIU U BOJIBI
cootBeTcTBYET rpymmne [P67 o 'OCT 14254.

* Martepuan U3roToBiaeHHUs KaOeIbHOTO BBOJA:
® KOJ HE YKa3bIBaeTCs — HUKEJIUpPOBaHHAs JaTyHb (KxX);
e ko «H» — Hepxaseromas cranb (KxxH).
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Ilpooonscenue npunoscenus B

Pazbemel mrenceabHbIe

Kon [TapameTpsl pazbema
P14 [rencenpHblil pazbem: Buika 2PMT14b41111B15B I'EO.364.140 TY
[IP14(1-) (pozetka 2PM14KITH4I'1B1 I'EO.364.126 TY)
[rencenpHblil pazbem: Buiaka 2PMT22b41113B1 I'EO.364.126 TY
p22 (pozerka 2PM22KITH4I'3B1 I'EO.364.126 TY)

[IP22(1-) | wnu Bunka 2PM22B41113B1B I'EO.364.126 TY
(pozetka 2PM22KITH4I'3B1B I'EO.364.126 TY)

GSP

GSP(1-) Pazvem GSP o DIN 43650 (Buika - po3eTka)

[Tpumeuanus

1. Pazpemnr [IP14, IIIP22 u GSP 118 JaT4yMKOB B3PBIBO3ALIUILIEHHOTO
ucnionHeHust Arat-100M-Exd ve npumenstores.

2. CreneHp 3alIUTHl PA3bEMOB IITENCEIBHBIX OT BO3JECUCTBUS TBUJIM U BOJBI

cootBercTByeT rpymie [P65 mo I'OCT 14254.

B
all Kod A B Kod/Kormaxm |~ 7 s 3
P4 27 25 UPT4 + - 1
=X N w22 | 32 | 28 uP22 + - Ll
) G UPH(T-) | — L
1
UP22(1-) | - L
UPH um P22
Pucynoxk B.1 — IlItencensusiii pazpsem LIPxx
A
Koi/Kormaem | 7 2 3
- - - GSP + - L
' GSPIT-) - + L
N

Pucynok B.2 — Pa3zsem GSP
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[Ipunoxenue I
(pexomMeHIyemMoe)

BapuaHTbl MOHTaXXHBIX YacTeu

Taomuma I'.1
Kon MoHTaxHbIE YacTH lg/lpc 1/1111\:[:1;2?:143;;}))
1 2 3
MonTaxHbii (praHerr ¢ Hapy>KHOUM pe3bOoi
M20 M20x1.5, Hunmenb ¢ HAKUTHOU TailKOi.
Marepuai — ctajib Hep>KaBeroasl.
MoHTaxHbI (pi1aHel] ¢ Hapy>KHOU pe3bOoi
M20Y M20x1.5, Hunmens ¢ HAKUIHOM raikou
Marepuai — cTajib yriIepoAUCTasl.
M20 MouTtaxHslii (hraHer] ¢ HapyXHOU pe3pOoi
(09T2C) M20x%1.5, Hunmeab ¢ HAKUIHOM ranKo.
Marepuan — ctans0912C.
MownTaxxuslii (hpraHer] ¢ BHyTpeHHEN pe3b0oit
K1/2 K1/2
Marepuai — cTajib HepKaBeroIast
MoHTaxxHbIN (Pi1aHel] C BHyTpEHHEH pe3n0oit }(1)?8’ }(1);8’ }(1)43‘8’
K1/4 K1/4 ’ ’ ’
Marepuan — cTajib HepKaBermas } ;3‘8, 341‘8’ g%g’
MouTaxHsblii (hraHel] ¢ BHyTpEeHHEH 132 O, 133 O, 134 O,
12NPT | pe3nboii /aNPT 1345’ 1410’1420 ’
Matepuan — cTajib Hep>KaBeromas 143 O, 143 4’ 14 40’
MoHTaXHBIH (DIaHel ¢ BHYTpEHHEH ’ ’ ’
1/4NPT | pe3nboii /aNPT 1444, 1450, 1460
Marepuai — cTajib HepKaBeroIast
K1/2 MownTaxuslii praHer ¢ Hapy»)Hoi pe3pdoit K1/2
"P | Marepuan — cTanb Hep;KaBeroIas
K1/4 MouTaxusiii (hraHer ¢ HapyxHoOU pe3pooit K1/4
"P | Marepuan — crans HepKaBeroIas
MoHTaxHbI (pi1aHel] ¢ Hapy>KHOU pe3bOoi
1/2NPTuap | 2NPT
Marepuai — cTajib HepKaBeroIast
MonTaxHbii (priaHerr ¢ Hapy>KHOUM pe3pOoi
1/4NPTuap | VaNPT
Marepuai — cTajab Hep>KaBeromas
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ITponomxkenne Tabaunpl 1.1

1 2 3
Hunmnens ¢ HakuaHoM raiikoit M20x1,5
M20
Marepuai — cTajib HepKaBeroIast
Hunmnens ¢ HakuaHoM raiikoit M20x1,5
M20Y
Marepuani — CTajib yriiepoaucTasi 1041. 1051. 1061
M20 ﬁggza?}mmﬁ dmanen ¢ HApYKHOH Pe31360ﬁ 1 41: 1 43: 114 4:
(09T2C) .5, HAMIENb ¢ HAKUJIHOW TaillKoM. 1151, 1153, 1154,
Martepuan — ctans 091 2C. 1161. 1163. 1167
IP3 Iepexonnuk ¢ pe3sboit K'2 BHyTpeHHeln 1 171: 1 341: 135 1:
I1P4 [Tepexonuuk ¢ pe3nboit KV4 BHyTpeHHel 1142, 1144, 1152,
N - 1154, 1162, 1042
1P I1 YaNPT ’ ’ ’
7 epexoaHuK ¢ pe3nooit “aNPT napykHoI 1052, 1062, 1342,
I1P8 [Tepexonnuk ¢ pe3pdoii /2NPT napyxHOU 1352, 1050, 1060,
I1P9 [Tepexognuk ¢ pe3pdoit “aNPT BrHyTpeHHEH 1150, 1160, 1168,
P10 [Tepexonuuk ¢ pe3pdoit a2NPT BHyTpeHHEH 1170, 1350
IIP11 [Tepexognuk ¢ pe3pboit K4 HapyxHOU
P12 [Tepexoguuk ¢ pe3pdoit K2 HapyxHOU
11P20 [lepexognuk ¢ pe3pboit GY% HapyKHOMI
Koabl MOHTaKHBIX KPOHIITEHHOB
Tabmmma I'.2
Kox MoHTaxHbI€ KPOHIITEHHBI lpumensemocts
(ucn-e 1aT4nKa)
Cko0a, KpOHIITENHH U3 YTIepOAUCTOM
CK CTaJIA JIJI KPETUICHUS JJaTYUKa Ha
TpyOe auamerpomM 50 MM U MaHenu
Cko0a, KpOHIITENHH U3 HEpKaBEeIoIeH
CKn CTaJH JIJIsl KPETUICHUS TaTdnuKa
Ha TpyOe auamerpom 50 MM U MaHETH Bce ucnonnenus
Cxo0a, KpOHIITEHH U3 YIIIEPOIUCTON
CKo60 CTaJIA JIJI KPETUICHUS JaTuyrKa
Ha TpyOe nuameTpom 60 MM U TaHeIu
1041, 1051, 1061, 1141,
1143, 1144, 1151, 1153,
KpoHiTeliH u3 yriepoaucToi cranu 1154, 1161, 1163, 1167,
K P YLIEPOA 1171, 1341, 1351, 1142,

AJI1 KPCIUICHUS JaTYMKa Ha ITaHCIIn

1352

1144,
1042,

1152, 1154, 1162,
1052, 1062, 1342,
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o3 | HaumerobaHue Ooo3Ha4erue

7 Kopnyc LK-00108

Z ladmisa AT 30000006

J Apblika EK-00TIA

4 Apblka EK-0012

5 Luck AICT 10011002

6 Komuyo ER-0013

7 bonm Mex12A2 OV 933

8 BuHm M2 5-6g<4. 48016 TOCT 17473
9 Burm Me-6g<82110CT 8878

0 Koneyo 024-028-25-2-2 OCT 9833/T0CT 18829

77 Konmeyo O48-052-19-2-2 [OCT 9833/T0CT 18829

Puc. 1.2 — [Ina ucnonHeHus 4 Komeyo 063-068-30-2-3 [0CT 9833/T0CT 18829
JATYUKOB 0€3 OJI0Ka MHIUKAIUH. 3 /7;750% ﬁg/%n% TY 4217-000-595 1. T0-2009
Ocranproe em. puc. /1.1 7 (koca AICT 10000008
53 Burm Mix8 10072893 2 wm
6 Wada 4A2 DIV 7980

M2B<15-A0C217901-02 € yrnomuumersHoiM
7o\ Jeemuka |\ o AOC217902 AOC217000 TY

= fe) [aona AFCT 30000002
S B
= 5)
| Y B
S a
/ (S o H
S
[ —= £ I /
nt . sle fom /
n9 'E E - X nb
[ o (O
= Mi2x125 - 6H/6
Wé INANN _V B G /g
NS 30616
M12x125 - 6H/6g _ NS
Bpeib” 7? '
Vismepsenas coeda - I M3mepaemas cpeda
/1
Puc. 1.3 — JInsg ucrioTHEeHHS JaTYHKOB Puc. 1.4 — Jng ucrioTHEeHUS JaTYUKOB
aOCOJIIOTHOTO JIaBJICHUS C BEPXHUM M30BITOYHOTO JABJICHUS C BEPXHUM
npenenaoM uzmepenus oonee 600 klla. npenenaoM uzmepenus oonee 600 klla.
OcranbsHoe cMm. puc. /1.1 OcranbHoe cM. puc. /1.1
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1 Matepuan kopmyca no3.1 1 MaTepuan KpbIlieK 1103.3 1 1103.4 - aTtoOMUHUEBBIN
craB Alloy ADC-12 JIS H 5302-2000 (AK-12m4 I'OCT 1583). 3amnura oT KOppo3uu
B3PBIBO3AIIUTHBIX IMOBEPXHOCTEN - MOKPHITHE MOPOIIKOBOE, IisiHiieBoe - RAL 7035,
TonmuHa NOKpeITHs - 0,1...0,2 MM.

2 CBoOOHBIN 00BEM B3pBIBOHETIPOHHUIIaEMOM 00010ukH B Ttosioctu b - 200 cm?

3 TommuHa CTEHOK KOpIyca B HanOOJIee TOHKAX MECTaxX, TITyXUX OTBEPCTHSIX -
HE MEHEE 3 MM.

4. T'mapaBivyeckue WCIHBITAaHUS: TPEANUCAHHOE HCIBITAaTeIbHOE JaBJICHHUE
paBHoe 1,5-kpatHoMy JnaBieHuto B3pbiBa - 1,3 Mlla B TedyeHUM BpeMeHU
HeoOxoaumoro g ocMmotrpa, HO He MeHee 10 cexkynn. [IpouHocThb
B3PBIBOHEIIPOHUIIAEMON OOOJIOUKM JTaTYUKOB TIOJATBEPKAACTCS  OJHOKPATHBIMU
UCITBITAHUSIMU OTBITHBIX 0OPA3IOB JaBJIECHUEM, PABHBIM UETHIPEXKPATHOMY JaBICHUS
B3pbIBA.

5 Ha mnoBepxHocTsX, 0003HaueHHBIX "B3ppIB" He momyckaioTcs 3a00WHBI,
TPEIIMHBI U APYTHE 1e(PEKTHI.

6 B pe3b0OBBIX COCOUMHEHHUSAX [JIOJDKHO OBITh HE MeHee S TOJHBIX,
HEMOBPEXKICHHBIX, HETIPEPHIBHBIX HUTOK PE3hOBI B 3aIICTUICHHUH.

7 Pe3p00BBIE€ B3pHIBOHETIPOHUIIAEMbIE COSUHEHUST KOHTPSATCS:

- KpbILIKK 103. U 103.4 ¢ KopiycoM 1o3.1 - yamkoi 1mo3.14 (2mr.), BUHTOM
no3.15 (2mr.);

- kopryc 1103.1 ¢ mpeoOpazoBaresem aaBieHus no3. 13 - BUHTOM 1103.9.

8 3azop "A" wMexay IUCKOM T03.5 M KpbIIKOH 103.4 u monoctb B
npeoOpazoBarenss AaBieHuss 1o3. 13 3anonsHensl komnayHaoM Bukcunr K-68
TY38.103508-81, pabotocmocobeH B nHTepBaje Temmneparyp ot munyc 70 mo 250°C).

9 Ha pe3nboByto MOBEPXHOCTh  HAHECEH TIE€pPMETHK aHa’POOHBIH
YHUT'EPM-9 TV 2257 - 516 - 00208947 - 2009. PaGotocnocoden ot munyc 60 10
150 °C.
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10 Tlomocts [I' mpeoOpazoBatenst gaBieHus 1o3. 13 3amosiHeHa
[ lmonuMeTrIICUIIOKCaHoBOM xuakocThio [IMC-6 I'OCT13032-77

11 TTonocts JI (puc. [.3) mpeobpa3oBarens napieHus mo3. 13 BaakymMupoBaHa
IIOCJIE YCTAaHOBKU I'€pPMOBBOJIa 4depe3 oTBepcTue E U 3aBapeHO 31EKTPOHHO-TYYEBOL]
cBapkoit. O06bEM nosioctu [ coctaiser 6 cM .

12 Tlonocts U (puc. J1.4) mpeoOpazoBatens naBieHus mo3. 13 3amosHeHa
BO3IIyXOM IpHu atMocepHom aasieHun. O0béM nonoctu M cocrapiuser 6 cm .

13 Marepuain konen 11o3. 10, 11, 12 - pesuna rpynmsl 3 o 'OCT 18829.

14 Ex mapkupoBKa JaTyuka HaHeceHa Ha Tabinuyke no3. 2. HaumeHoBaHue
NPEANPUATUS - U3TOTOBUTENS, 3aBOJICKOM HOMEp, 00O3HAUEHHE NaT4YMKa U Jpyras
JIOTIOJIHUTEIbHAS MH(OpMAIIUs HaHEeCEeHa Ha Ta0Iuyke mo3. 18.

15. CBapka apronoayrosas ormiasieHrueM KpoMok o 'OCT 14771-76.

16 3axuM 3a3eMIIeHUS 1103. 7 BBIMOJHEH U3 HEPXKABEIOILEH CTaH.

17 Marepuansl getaneil npeodOpazoBarens AaBieHus mo3. 13: memOpana U
(puc. H.1) - cmmaB 36HXTHO TOCT 10994, xopmyc wu MemOpaHa
tenzonpeodpaszopatens H (puc. 1.3, 1.4) - turan BT9 'OCT 19807, neranu K, JI, M
- crasib 12X18HI10T I'OCT5632, ynnotHuTENbHOE KOJIBIO P - pe3una rpynmnsl 3 mno
I'OCT 18829.
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(obs3aTenbHOR)

Cnucok komana nporokosa HART Bepcun 7

E.1 Komanaa #0 - UteHue yHUKaJIBHOTO UACHTU(PHUKATOPA.

Komanna BoO3Bpamaer pacIIMpeHHbIM KOJ THIIA YCTPOMCTBA, BEPCHIO,

UJIEHTU(PUKAITTOHHBIH

HOMCD. OTta KOMaHJJa BBITIOJIHACTCA YCTpOﬁCTBaMH,

UCIOJB3YIOUIMMH KaK KOPOTKME, Tak U JJIMHHbIE (opmarel kaapoB. Kox Ttuna

YCTPOMCTBA BCEr/ia BO3BPAIIACTCS B paclIMpeHHOM TpexOaiTHoM dopmare (254", ID

npousBoauTens, Koa tuna ycrpoiicTBa mpou3BOAUTENS).

JNAHHBIE B KOMAH/JIE
HET
JAHHBIE B OTBETE
baiit 0 "254"(8)
Baiit 1-2  Pacmmpennsiil Tun ycrporictsa (8);
Baiir 3 MuHnumanbHOe Yncio mpeaMOyil, OT YIIPaBISIOIIETO
YCTPOMCTBA K NOJYMHEHHOMY YCTPOMCTBY (8);
baiit 4 Bepcus nporokonia HART (8);
baiit 5 Bepcus yctpotictpa (8);
baiit 6 Bepcus nporpammuoro obecneuenus (8);
baiit 7 Bepcust anmmapatnoro o6ecnieuenus (0x00-Bell 232 Tok) (8);
baiir 8 ®naru pomn. uapopmaruu yerporicrsa (0x00) (B);
baiit 9-11 3aBojckoii HOMep ycTpoiicTBa (24);
baut 12 Uucino mpeamOyi, OT TMOJYMHEHHOTO YCTPOMCTBA K

YIPaBJISIOEMY YCTPOUCTBY (8);

Baiit 13 Yucno nepeMeHHBIX EPENABAEMBIX YCTPOMUCTBOM (8);

baiit 14-15 CueTunk nzmenenus koHpurypamnuu (8);

BaiiT 16 Pacimmpennsiii ctatyc ycrpoiictaa (8);

baiit 17-18 Koa npousBoautes (8);

Baiit 19-20 Kox pacnpoctpanurens (8);

baiit 21 I1po¢uns ycrpoiicTsa (8);
KOJIbl OTKJIMKA

0 Hert ommOok, cBSI3aHHBIX ¢ KOMaHIOH

16  Jocrtymn orpanuueH
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E.2 Komanna #1 - UreHue nepBUYHON MEPEMEHHOI.
JAHHBIE B KOMAHJIE
HET
JAHHBIE B OTBETE
Baiit 0 EavHuIbl n3MEpeHrs NEPBUYHOM IEpeMEHHOM (8);

baiit 1-4  IlepBuunas [lepemennas (F);

KO/JIbI OTKJIMKA
0 Hert ommbok, cBSI3aHHBIX ¢ KOMaHIOU
6 Omnbka KoMaHIbl, celnuPUIHON 1JI1 yCTpOMCTBa
8 [IpenynpexaeHue: 0OHOBIEHUE HE YAAIOCH

16  Jocrtymn orpaHuueH

E.3 Komanpaa #2 - UreHue TOKa U IPOLEHTA AUana3oHa.

YreHue nepBUYHON MEPEMEHHOM KAK TOKAa M MpOIEHTa nuara3zoHa PV Bcerma
COOTBETCTBYET BBIXOJHOMY TOKY NpuOOpa, BKIIOYas AaBApUHHBIE COCTOSHUS U
YCTAHOBJICHHBIC BEJIMYMHBI. [IpONEHT Auana3oHa HE OrpaHUYCH BEJIMYMHAMU MEXKIY
0% u 100%, HO M OTCIEKUBAETCS 3a TpaHULIaMU Trana3oHa PV o rpanun nuanasona
ceHcopa (eciIv OHH OIPEEIIEHBI).

JTAHHBIE B KOMAHJIE

HET
JNAHHBIE B OTBETE
baiit 0-3  Tok PV, MA (F);

baiit 4-7  Ilpouent nquanazona PV, % (F);

KOJIbI OTKJIMKA
0 Hert ommOoK, cBSI3aHHBIX ¢ KOMaHAOM
6 Ommbka KoMaH/bI, CTICU(PUIHON I YCTPOKUCTBA
8 [IpenynpexneHre: OOHOBICHUE HE YIAI0Ch

16  Joctym orpaHuyeH
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E.4 Komanna #3 - UreHue Toka NEPBUYHOM NEPEMEHHOM W J0 YETHIPEX

3HAYCHUN TUHAMUYECKHUX MTePEMEHHBIX.
[lepBuuyHasi mepeMeHHass COOTBETCTBYET JABJICHHIO B  YCTaHOBJIEHHBIX
eaunuiax. KoammyecTBo AMHAMUYECKUX NEPEMEHHBIX B YCTPOMCTBA MOXKET OBITH OT 1
10 4. KonnuecTtBo OaiiT B OTBETE 3aBUCHUT OT KOJIMYECTBA JUHAMUYECKUX NIEPEMEHHBIX
B ycTporicTBa. KonuecTBO AMHAMUYECKUX TIEPEMEHHBIX B YCTPOUCTBE MOKHO y3HATh
KoMmanaoiu #0.
JAHHBIE B KOMAHJIE
HET

JNAHHBIE B OTBETE
baiit 0-3 Toxk nepBuuHoOit nepemenHom, MA (F);
baiit 4 EauHUIBI H3MEpEeHHs IEpBOM TepeMeHHOM (8);
baiitr 5-8  IlepBas nepemenHas (F);
baiiT 9 Enunuipl u3mepenus BTopoi repeMeHHo (8);
baiitr 10-13 Bropas nepemennas (F);
Baiit 14 Enununpl uamepeHus TpeTbei nepemMeHHoi (8);
baiit 15-18 Tpertbs nepemennas (F);
Baiit 19 EnuHuIe! u3mMepeHus 4eTBepToit nepeMeHHou (8);

baiit 20-23 Yersepras nepemennas (F);

KOJZIbI OTKJIMKA
0 Het ommbok, cBA3aHHBIX ¢ KOMaHI0M
6 Ommbka KOMaH/bl, CIEUPUIHON ISl yCTPOCTBA
8 [Ipenynpexaenue: 0OHOBICHHE HE YAIOCh

16  Jloctyn orpanuyeH

E.5 Komanga #6 - 3ammch aapeca ompoca M peXuMa (PYHKITMOHHUPOBAHUS
TOKOBOM TIETJIH.

Agnpec ucnoJsib3yeTrcst sl ynpasiieHust [lepBUUHON MEepeMEeHHO ¢ MOMONIbIO
aHAJIOTOBOI'0 CUTHaa M 00eCreYrMBaeT BO3MOXKHOCTh MACHTU(UKAIIUA YCTPONUCTBA B
MHOT'OTOYEYHOM PEKHUME.
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baiit  pexxuma  QYHKIMOHHUpPOBAHMS  TOKOBOM  TETIM  OMNpenesseT
BKJIFOUCHHOEC/BBIKJITIOYCHHOE COCTOSTHUE (DYHKIIMM PETYJIMPOBAHUS TOKAa B TOKOBOM
nerje OT 3HAayeHWs TNEepBUYHOM TMepeMeHHOW. 3HaueHus Oailta pexuMma
(GYHKITMOHUPOBAHUS TOKOBOW METIIH:

0x00 - TOK B TOKOBOM MNETJIM IMMOCTOSHHBINA 1 MUHHUMAJILHO BO3MOXKHBIN 4 MA.

0x01 - TOK B TOKOBOM MHETIHM H3MEHSIETCS B 3aBHCHUMOCTH OT 3HAYCHMSA
IIEPBUYHON ITIEPEMEHHOM.

3HadyeHue ajapeca MOXeT ObITh B mipejese oT 0 10 63.

Jlns obGecnieuenusi obpatHoit coBmectuMoctd ¢ HART Bepcum 5 B JaHHBIX
KOMaH/IbI MOXKET OTCYTCTBOBaTh OailT pexnMa (DYHKIIMOHUPOBAHUS TOKOBOU TETIIH.
B sToM cityuae anroputm omnpenesieHus pexxuma (PyHKIIMOHUPOBAHUS TOKOBOM METIIH

onpenensercs Tak ke kak B HART Bepcuu 5.

JAHHBIE B KOMAHJIE
Baiit 0 Anpec onpoca npudopa (8)
baiir 1 Pexum QyHKIIMOHUPOBAaHUS TOKOBOW METIIH:
0 AHaJI0TOBBIN BEIXOJ HE AKTUBEH
1 AHaAJIOTOBBIN BBIXOJ] aKTUBEH
JNTAHHBIE B OTBETE
baiit 0 Anpec onpoca npudopa (8)
baiir 1 Pexum QyHKIIMOHUPOBAaHUS TOKOBOW METIIH:
0 AHaJIOTOBBII BBIXOJI HE aKTUBEH
1 AHaAJIOTOBBIN BBIXOJ] aKTUBEH
KOAbI OTKJIMKA
0 Het ommbox, CBI3aHHBIX ¢ KOMaHIOH
2 HexoppekTHbie nanHbie
5 [TosryyeHO CcaUIIKOM MaJIO TaHHBIX
6 Ommbka KOMaH/bl, ClIeIU(PUIHON I YCTPOUCTBA
7 Y CTpOUCTBO HAXOAUTCS B PEKUME 3ALUTHI OT 3aIUCH
16  Jloctyn orpanuveH
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E.6 Komanaa #7 - Urenue azapeca ompoca U pexuMa (PYHKIHOHUPOBAHUS
TOKOBOM IETJIH.
JAHHBIE B KOMAH/IE
HET
JNAHHBIE B OTBETE
baiit 0 Anpec onpoca npudopa (8)
baiit 1 Pexum hyHKITMOHUPOBAHUS TOKOBOM METIIH:
0 AHaI0roBBII BEIXOJ HE AKTUBEH
1 AHaJOrOBBIN BBIXOJ, aKTUBEH
KObI OTKJIMKA

0 Hert ommbok, cBSI3aHHBIX ¢ KOMaHIOH

16  [ocrtymn orpaHuueH

E.7 Komanna #8 - UTeHue TUNIOB TMHAMUYECKUX TIEPEMEHHBIX.

KomaHnna Bo3Bpamaer TUI JAUHAMUYECKUX IIEPEMEHHBIX YCTpPOWCTBa, H
IIOPSIKOBBIN ITIEPEMEHHBIX IEPEMEHHOM B CIIUCKE IIEPEMEHHBIX YCTPOKCTBA.

Y CTpONCTBO MOAAECPKUBAET JUHAMUYECKUE IIEPEMEHHBIE:

0x40 — Temnepatypa;

0x41 — naBienwue;

OxFA — He ucnoyb3yeTcs.

HAHHBIE B KOMAH/IE

HET
HAHHBIE B OTBETE

Baiit 0 Tun quHamudeckoi nepeMerHoi ¢ 0 agpecom B criucke (8);

Baiit 1 Tun nuHamudeckol nepeMenHoi ¢ 1 agpecom B crimcke (8);

Baiit 2 Tun qguHamMu4eckor mepeMeHHo ¢ 2 agpecoM B crucke (8);

Baiit 3 Tun nuHamMu4ecko nmepeMeHHoi ¢ 3 agpecom B crucke (8);
KOJIbl OTKJIMKA

0 Het ommOoK, cBSI3aHHBIX ¢ KOMaHIOH

6 Omnbka KoMaH/Ibl, cienu(PUIHON 1JI1 yCTPOMCTBA

16  [ocrtymn orpaHuyeH
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E.8 Komanma #9 - UreHue aMHAMHYECKMX MEPEMEHHBIX YCTPOMCTBA CO
CTaTyCOM.

Komanna mno3Boisier 3ampamivBaTh 3HAYEHUE M COCTOSHUE JIHMHAMUYECKHUX
IIEPEMEHHBIX. Y CTPOMCTBO MOXKET MEPEAaBaTh OT OJHOW 1O TPEX IEPEMEHHBIX
(maBneHue, TeMIiiepaTypa IpPUEMHHUKA JaBlIEHUs, TemIieparypa kopiyca). Ecmu
nepeaada MepeMEHHON He IMOJEPKUBAETCSA, TO YCTPOMCTBO IMEPENAET €€ 3HAYCHUE
kak "Ox7F 0xAO 0x00 0x00", craryc Takoii nmepemeHHoil paBeH "0x30", enuHuUIbI
nu3MepeHus kak "250" — He ucrnoap3yercs.

Kaxnapiii 0aliT B 3ampoce COOTBETCTBYIOT OMNPEACICHHOW MEepEeMEHHOM.
[lepeMeHHBIE MOKHO 3alIpalliiBaTh B MPOU3BOJILHOM MOPSIKE U KOJMYECTBE.

JAHHBIE B KOMAHJIE
Baiit 0 0x00 — xox naBneHus (8);
Baiit 1 0x01 — kox TemmepaTypbl IpUeMHUKA AaBiieHus (8);
Baiit 2 0x02 — kox TemnepaTypsl kopmyca (8);
JNAHHBIE B OTBETE
baiit 0 Pacmmpennslii craryc ycrpoiictsa (B);
Baiit 1 Kon nepBoii nepeMeHHO# B CIIUCKE yCTPOUCTRBa (8);
Baiit 2 Tun nepBoi TMHAMUYECKON ITepeMeHHOM (§);
baiit 3 Eununipl uamepeHus neppoi nepemMeHHoi (8);
baiit 4-7  3nauenue nepBoii nepemeHHoi (F)
baur 8 Craryc nepBoii nepemMennoi (B);
baiit 9 Kon BTOpO# nepeMeHHOoM B cIUCKe yCcTpoicTBa (8);

Baiit 10 Tun BTOpO# AMHAMUYECKOU niepeMeHHoH (8);

barit 11 EnuHuIB U13MEpeHust BTOpO MepeMeHHoM (8);
baiit 12—15 3nauenue BTropoil nepemennon (F);

baiir 16 Craryc BTOpO#l nepemenHoi (B);

Baiit 17 Kox Tperbeil nepeMeHHOM B ciucKe ycTporcTsa (8);
Bbaiit 18 Tun TpeTbeil TMHAMUYECKOU epeMeHHoH (8);

Baiit 19 EnyHuIe1 usmepeHus TpeTbeit mepeMeHHoi (8);
baiit 20-23 3nauenue TpeThelt nepemenHou (F);

Baiit 24 Craryc Tpetbeil nepemenHoi (B);

Baiit 25-28 Bpewms pabots! ycrpoiicTsa (F);

KOAbI OTKJIMKA
0 Het ommbok, cBI3aHHBIX ¢ KOMAaHIOM
5 [TosryyeHO CIMIIKOM MaJIO TAHHBIX
6 Ommbka KOMaH/bl, CIEHUPUIHON ISl yCTPOUCTBA

16  [Joctym orpaHuyeH
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E.9 Komanaa #11 - UrteHue yHHUKaIbHOTO MJCHTHU(UKATOpPA, CBS3aHHOTO C
TATOM.

Komanga BoO3BpamaeT paclIMpEHHBIM KOJ THUIA YCTPOMCTBA, BEPCHUI0 H
UJIeHTU(PUKAITMOHHBI HOMEpP YCTPOMCTBA, BKIHOYAIOIIMK TAr ycTpoiicTBa. KoMana
BBITIOJTHSETCS TIPU 3aIIPOCE MO0 PACIIUPEHHOMY apecy, MO0 MHUPOKOBEHIIATEIIHHOMY
3anpocy. PacumpeHnHslii aipec B OTBETE UACHTUYEH aApECY, MOTYUYEHHOMY B 3aIpOCe.

Komanna yHukaibHa TE€M, YTO OTBET OTHPABISETCS TOJBKO MPHU COBIAJCHUU
TAra B 3aPOCE U TATOM yCTPOKCTBA.

Kon Ttuma ycrtpoiicTBa, BO3BpallleHHBIM B OaliTax MaHHBIX OTKJIMKA, BCErja
UMEET pacliMpeHHbIil TpexOaiiTubiil popmar. ("254", ID npousBoautens, Kox tuna
YCTPOMCTBA MPOUZBOJAUTEIS).

JAHHBIE B KOMAHJIE

baiit 0-5  Tor, (A);

JJAHHBIE B OTBETE

JlaHHbBIE B OTBETE aHANOTUYHBI 0TBeTY Ha KoManny #0.

KOJbI OTKJIMKA
0 Het ommbok, cBA3aHHEBIX ¢ KOMaHIO0M
5 [TosryyeHO CIMIIKOM MaJIO TAHHBIX
6 Ommbka KOMaH/bI, CICTIMPUIHON ISl YCTPOUCTBA

16  [Joctyn orpannueH

E.10 Komanga #12 - UreHue cooOIICHUS B YCTPOIMCTBE.
Cuutath COOOITIEHUE, COAEPIKaIeecs B IPUOOpeE.
JNAHHBIE B KOMAHJIE

HET
JAHHBIE B OTBETE

baiit 0-23  CooOGuienue (A);

KOJIbI OTKJIMKA
0 Het ommbok, CBA3aHHEBIX ¢ KOMaHIO0M
6 Ommbka KOMaH/IbI, CICITUPUIHON ISl YCTPOUCTBA

16  Joctyn orpannueH
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E.11 Komanna #13 - UteHue Tara, AECKpUNTOpa, AaTHI.
JAHHBIE B KOMAHJIE

HET
JIAHHBIE B OTBETE

baiit 0-5 Ter (A);

baiit 6-17 eckpuntop (A);

Bbaiit 18-20 Jlata (D);

KOJIbI OTKJIMKA
0 Hert ommbok, cBSI3aHHBIX ¢ KOMaHIOH
6 Omnbka KoMaH b, CieU(PpUIHOM I YCTPOMCTBA

16  Joctymn orpanuueH

E.12 Komanna #14 - UTeHne JaHHBIX O CEHCOPE MEPBUYHON MEPEMEHHOI.

CunteiBaercss CepuilHbIA HOMEpP CEHCOpa MEPBUYHON NEPEMEHHOW, Mpeeibl
CEHCOpa MEPBUYHON MEPEMEHHOM, €AUHULIBI U3MEPEHUS, BEPXHUM, HUKHUN TIPEAEIIBI
ceHcopa.

Korma Cepuiinblit HOMEp ceHCOpa HE HCIOJIB3yeTCs Uil UACHTU(DUKAIIH
YCTpOMCTBA WJIM TEPBUYHOM TMEPEMEHHOW, OH JOJDKeH ObITh ycTaHoBieH B "0".
Hpyrue napamerpsl nepenatorca kak "Ox7F 0xAO0 0x00 0x00", wim kak "250" — He
UCIIOJIB3YETCS.

JNAHHBIE B KOMAH/JIE

HET
JAHHBIE B OTBETE
baiit 02  Cepuiinblit HOMep ceHcopa (24);
baiit 3 Kox enunun usmepenus npeieaoB 1 MUHUMaJIbHOTO
HWHTEpBayia ceHcopa (8);
baitt 4-7  Bepxuuii npenen cencopa (F);
baiit 8—11 Hwxuuii npenen cencopa (F);

Baitt 12—15 Munumansubiii uatepnai (F);

KO/JIbI OTKJINKA
0 Hert ommbok, cBSI3aHHBIX ¢ KOMaHIOU
6 Ommbka KOMaHAbl, CIEIUPUIHON JIJIs1 yCTPOHCTBA

16  Jloctyn orpanudeH
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E.13 Komanna #15 - Urenue uHdopmMaluu 0 BbIX0JI€ IEPBUIHON MIEPEMEHHOM.

[Io »TOW KOMaHIE CUWTHIBACTCS BBIOOPOYHBIA KON MPEAYNPEKICHUSI

NEPBUYHON MEPEMEHHOM, KOJ (PYHKIMU NpeoOpa3zoBaHUs, €IUHUIIBI H3MEpPEHUs,

BEPXHUU U HI)KHUU TMANa30Hbl MIEPBUYHOM MMEPEMEHHOM, BEIMUUHA JEeMIT(PUPOBAHUS

IIEPBUYHOM TEPEMEHHOM, KOJI 3allUTHI OT 3alKCH, KOJ HWHIAWBUIAYAJbHOW METKHU
JTUCTPUOBIOTOPA, CBSI3aHHOM C YCTPOMCTBOM WJIM MTEPBUYHON ITEPEMEHHO.

JlemnipupoBaHuEe MCHOIB3YETCS KaK AJii AHaJIOrOBOTO, TaK U JJiA LHU(PPOBOTO

BBIXO/IA.
Koa 3ammtel or 3anmucu no ymosuanuto "251" - "Her", mim "250" - "He
ucronp3yetcs”. VHauBUayanpbHas METKa JIUCTPUOBIOTOpA TIO  YMOJYAHHIO

aHasiornyHa ID npouzBoautens wim "250" - "He ucnons3yerca".

JAHHBIE B KOMAHJIE
HET
JNTAHHBIE B OTBETE
Baiit 0 Kon npenynpexnenus (Alarm) (cMm. Tabm. E.2);
baiit 1 Kon ¢dyskiuu npeodpazoBanus (cMm. tadi. E.3);
baiit 2 Koa enunuil uamMepenus Auana3oHa nepBUYHON MEPEMEHHOMN

(cm. Taba. E.1)
baiit 3—-6  BepxHee 3nauenue nuamnazona (F);
baiit 7-10 Hwuxnee 3nauenue nuana3ona (F);
baiit 11-14 Benuuuna gemnduponanus, cex (F);
baiit 15 Kona 3amute! ot 3anucu (cM. Ta6:a. E.4);
baiit 16 "250";

banit 17 daru aHaJIOTOBOI'O BBIX0A;

KOJbI OTKJIMKA
0 Hert ommOoK, cBSI3aHHBIX ¢ KOMaHAOM
6 Ommbka KOMaH/bl, CIEUPUIHON ISl yCTPOCTBa

16  Joctym orpanuyeH
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E.14 Komanna #16 - UreHne HoMepa OKOHYATEIbHOW COOPKH.
JNAHHBIE B KOMAHJIE

HET
JNAHHBIE B OTBETE

baiit -2  Homep oxoHuarenbHOU cOOpku (24);

KO/ bl OTKJIMKA
0 Het ommoOoK, CBA3aHHBIX ¢ KOMaHI0H
6 Omnbka KoMaH/ kI, celu(PpUIHON 1JI1 yCTPOMCTBA

16  Joctymn orpannyeH

E.15 Komanna #17 - 3anucek cooOI11IeHHs B yCTPOUCTBO.
JAHHBIE B KOMAHJIE

baiit 0-23 CooO6uienue (A);
JNAHHBIE B OTBETE

baiit 0-23 CooGuienue (A);

KO/JIbI OTKJIMKA
0 Hert ommbok, cBSI3aHHBIX ¢ KOMaHIOH
5 [Tomy4deHo CIMIIKOM MaJIO JaHHBIX
6 Omnbka KoMaH b, ceu(PpUIHON 1JI1 yCTPOMCTBA
7 Y CTpONCTBO HAXOAUTCSA B PEKUME 3AILUTHI OT 3aIIUCH

16  Jloctyn orpanuyeH

E.16 Komanna #18 - 3anuch Tara, 1eCKpUITOpa, 1aThl.
JTAHHBIE B KOMAHJIE

baiit 0-5  Ter (A);

Baiit 6-17 eckpuntop (A);

baiit 18-20 Mata (D);
JIAHHBIE B OTBETE

baiit 0-5  Ter (A);

Baiit 6-17 Jleckpunrop (A);

baiit 18-20 Mlara (D);

KO/JIbI OTKJIMKA
0 Hert ommOoK, cBSI3aHHBIX ¢ KOMaHIOU
S [Tosry4eHO CIUILKOM MaJIO TAHHBIX
6 Ommbka KOMaH/IbI, CICU(PUIHON IS YCTPOUCTBA
7 YCTpONCTBO HAXOAUTCS B PEKUME 3aALLUTHI OT 3aITUCU

16  doctymn orpaHuyeH
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E.17 Komanna #19 - 3anuce HoMepa OKOHYATEIbHON COOPKH.
JNAHHBIE B KOMAHJIE
baiit 0-2  Homep okoHuaTensHOM cOOpku (24);
JNAHHBIE B OTBETE

baiit -2  Homep oxonuarenbHOU cOOpku (24);

KO/JIbl OTKJIMKA
0 Het ommOoK, cBA3aHHBIX ¢ KOMaH0M
5 [TosrydeHO CIUIIIKOM MaJIO TAaHHBIX
6 Omnbka KoMaHIbl, celu(PpUIHON 1JI1 yCTpOMCTBA
7 Y CTpONCTBO HAXOAUTCS B PEKUME 3ALLUTHI OT 3aIIUCH

16  [ocrtymn orpaHuueH

E.18 Komanna #20 - UreHne NJIMHHOTO Tara.
JNAHHBIE B KOMAH/JIE
HET
JAHHBIE B OTBETE
baiit 0-5  CooOGuienue (A);
KOAbI OTKJIMKA
0 Het ommbok, cBA3aHHBIX ¢ KOMaHIOM

16  Joctyn orpannyeH

E.19 Komanaa #19 - UreHue yHHKalbHOTO HACHTU(UKATOpA, CBSI3aHHOTO C
JUTUHHBIM TATOM.

Komanna yHukaibHa TeM, YTO OTBET OTHPABISETCS TOJBKO MPHU COBIAICHUU
JUIMHHOTO TATa B 3alpoce W JJIMHHOTO T3ra ycrtpoictBa. Ecnu coBnajeHusi HET -
BBIJIACTCS KOJI OIIHOKH.

JAHHBIE B KOMAHJIE

HET
JNAHHBIE B OTBETE
JlaHnHbIe B OTBETE aHAIOTWYHbBI 0TBETY HAa Komanmy #0.
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KOJbI OTKJIMKA
0 Het ommOo0K, CBSI3aHHBIX ¢ KOMaHIOM

16  [ocrtym orpaHuueH

E.20 Komanpna #22 - 3anuce JUIMHHOTO TATA.
JNAHHBIE B KOMAHJIE

baitt 0-31 J{nuusblii 13T (A);
JAHHBIE B OTBETE

baiit 031 JlmuHHEI T3T (A);

KOJIbl OTKJIMKA
0 Hert ommbok, cBSI3aHHBIX ¢ KOMaHIOH
5 [Tomy4deHo CIUMIIKOM MaJIO JaHHBIX
6 Ommbka KOMaHbl, CHEHUPUUHOMN JIJIs1 yCTPOHCTBA
7 YCTpONCTBO HAXOAUTCS B PEKUME 3aILUTHI OT 3aIIUCU

16  Joctym orpaHuyeH

32  YCTpOMCTBO 3aHSTO

E.21 Komanna #33 - UreHrne nTMHAMUYECKUX EPEMEHHBIX.

Komanga mno3Boisier 3ampamiBaTh 3HAYEHUE M COCTOSHHUE IHMHAMUYECKHUX
IIEPEMEHHBIX. YCTPOWCTBO MOXKET IepeAaBaTb OT OJHOM [0 TpeX IEPEMEHHBIX
(maBneHue, TeMIiepaTypa MpUEMHHUKA JaBlIEHHs, Temiieparypa kopiyca). Ecmu
nepegaya NEepEMEHHON HE MOJJEPKUBAECTCS, TO YCTPOMCTBO IEPENAET €€ 3HAYCHHUE
kak "0x7F 0xA0 0x00 0x00", equnuibl u3mepenus kak "250" — He ucnonb3yeTcs.

Kaxnapiii 06aiiT B 3ampoce COOTBETCTBYIOT OINpPEACICHHON TMepeMEHHOM.
[IepemeHHBIE MOKHO 3alIpalliiBaTh B IPOU3BOJIBLHOM MOPSIKE U KOJIHMYECTBE.

Y CTpOUCTBO MOAAEPKUBAET JUHAMAYECKHAE IEPEMEHHBIE:

0x00 — /laBneHue;

0x01 — TemnepaTypa NpueMHUKA 1aBICHUS;

0x02 — TemnepaTypsbl Kopmyca;
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JNAHHBIE B KOMAHJIE
Baiit 0 KOJIMYECTBO 3alpalMBAEMbIX IEPEMEHHBIX (§);
baiir 1 KO/l TIepBOM NepeMeHHoi (8);
baiit 2 KO/l BTOPOIl mepeMeHHoH (8);
baiir 3 KOJ TPETheH NepeMeHHo (8);

JNAHHBIE B OTBETE
Baiit 0 Ko nepBoii nepeMeHHOM B clUCKe ycTpoiicTsa (8);
baiit 1 Eununpl uamepeHus neppou nepemMeHHoi (8);
baiit 2-5  3nauenue nepBoii nepemeHHo (F)
Baiit 6 Ko BTOpo#l nepeMeHHO! B CIIUCKE yCTpoiicTBa (8);
baiit 7 Eununpl uamepenus BTOpoi nepeMeHHo (8);
baiit 8—11 3nauenue Bropoil nepemennon (F);
baiir 12 Kox Tperbeiil nepeMeHHOM B ciMcKe ycTporcTsa (8);
baiit 13 Enununbl uamepenus TpeTben nepemMeHHoi (8);

baiit 14—17 3nauenue Tpetseil nepemenHoi (F);

KOJZIbl OTKJIMKA
0 Het ommbox, CBI3aHHEBIX ¢ KOMaHIOU
2 HexoppekTHbie nanHbie
5 [Tony4deHo CIUIIKOM MaJIO TaHHBIX
6 Ommbka KOMaH/Ibl, CHEIMPUUHOM JIJIs1 yCTPOHCTBA

16  Jloctyn orpanndeH

E.22 Komanna #34 - 3anuce BeauuuHBl JAeMI(GUPOBAHUS TEPBUYHOU
[IEPEMEHHOM.

Benmuunna pemndupoBaHus TMEPBUYHON TNEPEMEHHOW TMPEACTABISIET COOOM
BPEMEHHYIO0 MOCTOSIHHYI0. (OTKIMK BBIXOJHOTO CHUTHAajJda Ha BXOAHYH) BEIMYHUHY
cocTaBisieT 63 % OT yCTAaHOBMBILETOCS 3HAUYEHHUS IOCJIE TOr0 Kak IPOIUIO 3TO
BpeMs). W aHanoroBeiii U U(poBOI BBHIXOJBI TIEPBUYHON MEPEMEHHOM UCIOJIB3YIOT
3Ty BenuuuHy. JlemndupoBaHue, NpPUMEHSEMOE K OSTUM CHUTHAlIaM, MOXKET
OCYILECTBIIATHCA U IPYTUMH KOMAHIAMH.
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HexoTopbeie ycTpolcTBa NPEAOCTABISAIOT TOJBKO JIUCKPETHBIE BEIUYUHBI
nemmdupoBanus (Hampumep, 1, 2, 4). YCTpOHCTBO MOXET OKPYTIUTh BEIUYUHY,
MOJIyYeHHYIO ¢ KOMaHJI0i. B oTBeTe Oyner conepkaThCsl AEMCTBUTENbHAS BEJIMYMHA,
ucrosnb3dyemasi  yctpoictBoM. Ecnu  BenmumHa — gemndupoBaHUsS — OKpYIJIEHA,
YCTPOKCTBO MPEIYIPEAUT 00 STOM.
JAHHBIE B KOMAH/IE
baiit 0-3  Benuuuna nemndupoBaHus NEPBUYHON MEPEMEHHOM, CEK
(F);
JNAHHBIE B OTBETE
baiitr 0-3  [leiicTBUTeNbHAS BEIMYMHA AEMII(PUPOBAHUS IEPBUYHON
nepeMeHHoi, cek (F);
KObI OTKJIMKA
0 Hert ommOoK, cBSI3aHHBIX ¢ KOMaHIOM
[Tockmaemelit mapaMeTp CIUIIKOM BEJIUK
IToceuiaeMbIi napaMeTp CIUIIKOM MaJl
[Tony4deHo CIMIIKOM Majo JaHHBIX
Ommbka KoMaH b, cCieU(PUIHON I YCTPOMCTBA
[TprbGop HaXOaUTCS B peKUME 3aIUThI OT 3aUCH

[IpenaynpexaeHue: ycraHoBIeHa Ovxkalas K JaHHOW BeJIMYMHA

— 0 N O W»n Bk~ W

6  JocTtyn orpanuueH

E.23 Komanma #35 - 3anuch BEpXHE M HWKHEH TpaHUIbl AUala3oHa
MIEPBUYHOMN IIEPEMEHHOM.

Onpenensier B3auMocBsA3b Mex 1y Toukamu Toka 4.00 u 20.00 MA u 3HaueHUEM
IIEPBUYHOM TEpEMEHHON. BepxHss rpaHuna auana3oHa NEPBUYHOU NEPEMEHHOM HE
3aBUCHUT OT HH)KHEW TPAHULIBI.

EnnHuLbl M13MepeHUs quarna3oHa IMepBUYHON MEPEMEHHOM, ITOCBUIAEMBIE C ATOU
KOMAaH/JIOW, HE BIUSIOT HA eAuHULbI u3mepenust PV ycrpoiictsa. [ panunbl nuana3zona
MPUJIOKEHUST TIEPBUYHOM TMEPEeMEHHOM OYJyT BO3BpallleHbl B TeX K€ E€IWHUIIAX,
KaKHe OBLIH ITOCJIaHBbI.
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B OonbmMHCTBE YCTPOIMCTB JOMyCKaeTCs, YTOObl BEpXHSS IPaHMIlA AUAMA30HA
PV Obua Huke, 4eM HUXKHSS, TT03BOJISI YCTPOUCTBY paboTaTh B MUHBEPCHOM PEKUME.
JAHHBIE B KOMAHJIE
Baiit 0 Kox ennHMI] m3MepeHUsT BEIMYMHBI BEPXHETO M HUXKHETO
peIesioB NePBUIHOM nepeMenHo# (cm. Tadm. E.1) (8);
baiit 1-4 Bennuuna BepxHero npejaena nepsuuHoi nepemenHou (F);
baiit 5-8 BenuunHa HWXHEro mnpezaena nepBuuHod mnepemeHHoil (F);
JTAHHBIE B OTBETE
baiit 0 Kon enuHuI] m3mMepeHUs: BEIUMYMHBI BEPXHETO M HUKHETO
npeesIoB NepBUYHON iepeMerHo (cM. Tabi. E.1) (8);
baiit 1-4 Benuuuna BepxHero mnpezena nepsuyHoi nepemennon (F);

baiiT 5-8 Benuunna HkHETO nipesesa nepsuuHoi nepemennon (F);

KOJ1bI OTKJIMKA
0 Hert ommOo0K, cBsI3aHHBIX ¢ KOMaHIOM
2 HexoppexTHbie nanHbie
5 [TosryyeHO CAUIIKOM MAJIO TAaHHBIX
6 Ommbka KOMaH/Ibl, CHSIMPUYHOM JIJIs1 yCTPOHCTBA
7 Y CTpONCTBO HAXOAUTCS B PEKUME 3aILUTHI OT 3aIIUCH

9 HwxHss rpanuna quamnasoHa CIMIIKOM BBICOKA

10 Hwx#sa rpaHuna auana3oHa CIMIIKOM Majla

11 BepxHsas rpanuna auana3zoHa CIMIIKOM BBICOKA

12 BepxHsAs rpaHuna auana3zoHa CJIHAIIKOM Maja

13 BenuunHbI BepXHEW U HUYKHEW I'PAHMUI] 3a MPEeIaMu Auana3oHa
14  Jluama3oH CIMIIKOM MaJl

16  Jloctym orpanudeH

E.24 Komanaa #36 - YCTaHOBUTH BEpPXHUM JUAIIa30H IEPBUYHON IEPEMEHHOM.

N3meHenune BepxHeW rpaHulbl nuana3oHa PV He BauseT Ha HUKHIOK TPAaHUILLY
nuana3zona PV. Dta komaH[a BBIMONHAET Ty ke (QYHKIHUIO, UTO U HaXKaTHE KHOIKHU
"Jlnamna3oH" Ha yCTPOMCTBE.

B 0oJsIbIIMHCTBE YCTPONCTB AOIMYCKAeTCs, YTOObI BEpXHSSA I'paHUlla JMala3oHa

PV Obuia Huke, 4eM HUXKHSSL, TO3BOJISI YCTPOUCTBY paboTaTh B MUHBEPCHOM PEKUME.
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JHAHHBIE B KOMAH/IE
HET
JAHHBIE B OTBETE
HET
KOJZbI OTKJIMKA
0 Hert ommbok, cBSI3aHHBIX ¢ KOMaHIOH
6 Ommbka KOMaHbl, CHEUPUYHOMN 17151 yCTpOHCTBA
7 Y CTpONCTBO HAXOAUTCS B PEKUME 3AILUTHI OT 3aIIUCH
9 IIprmenseMblli MapaMeTp CIUIIKOM BBICOK
10 IIpumeHsiemblil MapaMeTp CIUIIKOM MaJjl
14  Jluana3oH CIMIIKOM Mal

16  [Jocrtyn orpanuueH

E.25 Komanna #37 - YCTaHOBUTH HMXKHUM IMANIa30H MEPBUYHOMN ITEPEMEHHOM.
OTa KOMaH/1a BBIMOJIHAET Ty K€ (QYHKIUIO, UTO U Haxkatue kHonku "Homip" Ha
ycTpoiicTBe. M3MeHEeHne HWKHEW T'paHHIbl Auara3oHa MPONOPLUOHAIBHO CIABHHET
BEPXHIOW TrpaHully [uana3oHa PV, Ttakum o00pa3oM Juana3oH OCTaHETCs
MOCTOSAHHBIM. Eciin nmpu Takom m3meHeHuun BepxHssa rpanuna PV 3aiger 3a rpanuiy
ceHcopa PV, Oyzaet Bo3BpaiieH koja oTkiauka #14: "[IpeaynpexxaeHne: HOBask HIKHSIS
IpaHMIIA IMara30Ha CMECTHIIA BEPXHIOK IPAHMILY 3a MPEJebl Auana3oHa ceHcopa'
JAHHBIE B KOMAHJIE
HET
JTAHHBIE B OTBETE
HET
KOAbI OTKJIMKA
0 Het ommOoOK, CBA3aHHBIX C KOMaHI0U
6 Ommbka KOMaH/Ibl, CHEIU(PUIHOMN 17151 yCTpOoHCTBa
7 Y CTpONCTBO HAXOAUTCS B PEKUME 3ALLUTHI OT 3AIIUCH
9 [IpuMeHsaeMBIN TapaMeTp CIUIIKOM BBICOK
10  IIpuMeHsieMblil mapaMeTp CIMIIKOM MaJjl
14 Tlpenynpexnenue: HoBas HMXKHsSA IpaHMIA TUANa30Ha CMECTHJIA

BEPXHIOIO TPAHMILY 32 MPEJIeNbl JHana3oHa CeHCopa

16  Joctym orpanuyeH
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E.26 Komanna #38 - COpocuts (yiar n3sMeHeHHOU KOHPUTYpaLTUH.

YCeTpolcTBO CcOAEpKUT WH(POPMAITMOHHBIX OUT 0003HAYAIOIMINA H3MEHEHUE
KoH(purypauuu yctpoicta (butr 6 6aiita cocTOsSIHUS yCTpOiiCcTBa). 3HAYEHUE 3TOTO
OuTa coxpaHsieTcsl Aake MPU OTKIIOYEHUHU MUTAHUSA YCTPOWCTBA WIIA BBIOIHSIETCS
cOpoc ycTpoiicTaa.

[Ipu mnomyyeHUHM KOMaHAbl YCTPOWCTBO CpPAaBHMBAET 3HAUYECHHME CUETUMKA
U3MECHEHHUSI KOH(UTypallud B 3ampoce W YCTPOWCTBE, WM €CIM OHU COBIAJAIOT
MPOU3BOJIUT COPOC JAaHHOTO OUTA.

JAHHBIE B KOMAHJIE
baiit 0-1 Cuetunk usmenenus konurypamuu (16);
JNTAHHBIE B OTBETE

baiit 0-1 Cuetunk usmenenus kondurypamuu (16);

KOJIbl OTKJIMKA
0 Het ommOOK, CBA3aHHBIX C KOMaHIOU
7 Y CTpONCTBO HAXOAUTCS B PEKUME 3AILUTHI OT 3AIIUCH
9 3HaUeHUE MPUHATONO CUETYMKA M3MEHEHUs KOHQPUIypaluu

KOMaHJbI 1 YCTPOﬁCTBa HC COBIIaAarOT

16  [Jocrtyn orpanuueH

E.27. Komanna #40 - Bxon/Bbixo B pexuM (PUKCUPOBAHHOTO TOKA MEPBUUHOMN
TIEPEMEHHOM.

Y CcTpoiicTBO NEPEBOIUTCS B PEKUM (PMKCHPOBAHHOTO TOKA C YCTAaHOBKOM TOKa
(mepBUYHOM NMEPEMEHHOM) Ha MOJYYECHHYIO BEIUYMHY. JTa BEJIMYMHA, BO3Bpaliacmas
B OaiiTax oOTBeTa, OTOOpPaXKAaeT OKPYIVICHHYIO BEJIMYMHY, KOTOpas Oblia B
JEUCTBUTEIBLHOCTHU 3allMCaHa B 3HAUEHUE TOKOBOIO BbIX0J1a. YpoBeHb "0" BEIBOAUT U3
pexuMa (PUKCUPOBAHHOIO TOKA. YCTPOMCTBO BBIXOAMT H3 O3TOT0 pexuma IMpU
BBIKJIFOUEHUN TUTAHMSL.

JNAHHBIE B KOMAH/JIE

baiit 0-3 ~ ®ukcupoBanHbiii Tok, MA (F);

JAHHBIE B OTBETE

baiit 0-3  [eiicTBuTenbHblil pukcupoBaHHblid TOK, MA (F);
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KOJbI OTKJIMKA

0 Hert ommOok, cBSI3aHHBIX ¢ KOMaHIOH

IToceuiaemMbIn mapaMeTp CIUIIKOM BEJIUK
[Tockutaemeplil mapaMeTp CIUIIKOM MaJT

[Tosry4eHO CAMIIKOM MaJIO JAaHHBIX

Omnbka KoMaH b, cenu(PpUIHON 1JI1 yCTPOMCTBA

Y CTpOUCTBO HAXOJUTCS B PEKUME 3AIUTHI OT 3aIUCH
Bxi1to4eH MHOTOTOYEYHBIN PEKUM

—_ = 3 N N W

[

JlocTyn orpanuyeH

E.28 Komanna #41 - BrinonHeHue caMOTECTUPOBAHUS YCTPOMCTBA.

Nuunuupyer (QyHKIHIO CcaMOTECTUPOBAHHUA B YCTPOMCTBE. Y CTPOWCTBO
HEMEJJICHHO OTBEYAaeT Ha KOMaHJy, 3aTeéM BBINOJHSIET CaMOTECTHPOBAHUE.
OOpatutech K JOKyMEHTAllMd Ha YCTPOMCTBO, 4YTOOBI y3HATh O JIMATHOCTHKE,
KOTOPYIO OH BBINOJHSECT U MHGOpPMAIIUK, TOCTyIHON yepe3 komaHay #48 ("Cuurtathb
JOTIOJTHUTENBHBIN CTAaTyC ycTpoiicTBa'").

BrinonHeHue 3Tol KOMaHabl MOKET 3aHATH IOCTATOYHO OOJIBIION MPOMEKYTOK

BpeMeHH. Bo BpeMs caMoTecTHpOBaHMsI YCTPOMCTBO MPOJOIKAET OOMEHUBATHCS

JTAHHBIMU.

JTAHHBIE B KOMAHJIE
HET

JTAHHBIE B OTBETE
HET

KOJbI OTKJIMKA
0 Hert ommOoK, cBSI3aHHBIX ¢ KOMaHIOM
6 Ommbka KoMaH b, CieU(pUIHOM I YCTPOMCTBA

16  Jocrtymn orpanuyeH

E.29 Komanna #42 - BelnioHeHue nepe3arpy3Ku yCTpPOMCTBa.

MTrHOBEHHBIN OTBET U MEPE3arpy3Ka MUKPOIIPOLIECCOPA.

BrimonHeHne 3TOM KOMaHIbl MOKET 3aHATH IOCTATOYHO OOJIBITION TIPOMEKYTOK
BPEMEHH. YCTPOHCTBO MOXKET OKa3aTbCsd HECMOCOOHBIM OTBETUTHh Ha JAPYTYIO

KOMaH/Ty, TIOKa Mepe3arpy3ka He 3aBepIIHTCS.
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JNAHHBIE B KOMAHJIE

HET
JTAHHBIE B OTBETE
HET
KObI OTKJIMKA
0 Hert ommbok, cBSI3aHHBIX ¢ KOMaHIOH

6 Omnbka KoMaHIbl, celu(PpUIHON 1JI yCTPOMCTBA

16  Joctymn orpanuyeH

E.30 Komanna #43 - YcraHoBKa epBUYHON nIepeMeHHOM B 0.
[lepecTpanBaeT MEPBUYHYIO TEPEMEHHYIO TaKuM o0O0pa3oM, 4YTOOBI OHa
poBHsu1ach 0 MpU TEKyIlleM 3HAYEHWHM BXOJHOM BENWYUHBI. J[Mama3oH MEepBUYHON
MIepEMEHHOM ocTaeTcs 6€3 U3MEHEHHUIA.
JAHHBIE B KOMAHJIE
HET

JJAHHBIE B OTBETE
HET

KOAbI OTKJIMKA

0 Het ommbok, CBI3aHHBIX ¢ KOMaHIOU

6 Ommbka KOMaH/bI, CICTIMPUIHON ISl YCTPOUCTBA

7 Y CTpONCTBO HAXOAUTCS B PEKUME 3ALLUTHI OT 3aIIMCH
9 [IpumeHnsieMblli mapaMeTp CIUIIKOM BBICOK

10 TIpumeHsiemMblil MapaMeTp CIUIIKOM MaJjl

16  Jloctyn orpanuveH

E.31 Komanaa #44 - 3anuch eIMHUI] U3MEPEHUS IEPBUYHON NIEPEMEHHOM.

BriOupaer equHuIBl U3MEPEHUS, B KOTOPHIX OYAyT BO3BpAICHBI NEpPBUYHAS
MepEMEHHAs U Juara3oH NepBUYHON nepeMeHHor. OHa TaK e yCTaHABIUBAET
€IMHULIBI U3BMEPEHUS IS TIPeesioB ceHcopa PV.

JAHHBIE B KOMAHJIE

baiit 0 Kon ennuni namMepeHns nepBUYHON TEPEMEHHOM
(cm. Tabm. E.1) (8);
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JTAHHBIE B OTBETE
barit 0 Koa eauuuil uamMepeHusi IEpBUYHON TEPEMEHHON
(cMm. Tadm. E.1) (8);
KOJIbl OTKJIMKA

0 Het ommOo0K, CBSI3aHHBIX ¢ KOMaHIOM
HekoppeKkTHbIC TaHHbBIE

5 ITomy4deHo CIMIIKOM Majo JaHHBIX

6 Ommbka KOMaHbl, CHEUPUYHOMN 151 yCTpOHCTBA

7 Y CTpONCTBO HAXOAUTCS B PEKUME 3ALLUTHI OT 3aIIUCH
16  [ocrtymn orpaHuueH

E.32 Komanna #45 - Ycranoska TOkKOBOT0 BbIxoa B 0.

HactpauBaer (0 uium HUKHIOIO TOYKY BBIXOJHOI'O CHTHaja, TAKUM 00pa3oM TOK
Ha 3TOM BBIXOJI€ YCTAHABJIMBAETCS TOUHO HA MUHUMYM. JTa MPOLEypa BbITOIHSAETCA
HAaCTpPOWKY TOKOBOTIO BbIXOAa YycrpoiictBa Ha BennuuHy 4.00 MA. 3HaueHue,
MOCHIJITAEMOE B KOMAaHJI€, MOXKET OBITb OKPYIJICHO YCTpOHCTBOM. OTBET COACPKUT
3Ha4YE€HHE, KOTOPOE UCIIOJIb3YETCS] YCTPOMUCTBOM.

Ucnonb3yiite komanay #40 ("Bxon/Bbixoa B pexuM (PUKCHUPOBAHHOTO ToKa'")
yTOOBl YCTAHOBUTH TOK TOYHO HAa MHUHUMAJIbHYIO BeluuuHy PV mepen Tem, Kak
OPUMEHUTh ATy KOMaHny. Ecim yCTpoHCTBO HE OBLJIO YCTAaHOBJICHO B PEXKUM
(UKCHUPOBAHHOTO TOKA WJIM TOK HE YCTAaHOBJIEH HA MUHUMAJIbHOE 3HAUYCHHE TOYHO,
BO3Bpalaercs ko otkinka #9 ("He B pexxume hUKCHpPOBAHHOTO TOKA").

JNAHHBIE B KOMAHJIE

baitit 0-3  U3mepennsiii Tok, MA (F);
JAHHBIE B OTBETE

baitit 0-3  JlelficTBUTENbHBIN ycTaHOBIEHHBIN TOK, MA (F);
KOJbI OTKJIMKA

0 Hert ommOoK, cBSI3aHHBIX ¢ KOMaHIOM

IToceuiaeMbIi TapaMeTp CIUIIKOM BEJIUK
[Tockmaemeplit mapaMeTp CIUIIKOM MaJT

[TosryyeHO CIUIIKOM MAJIO TAHHBIX

Ommbka KoMaH b, cCeU(PUIHON I YCTPOMCTBA

Y CTpOUCTBO HAXOUTCS B PEKUME 3AIIUTHI OT 3aIUCH
He B pexxume hUKCHPOBAHHOTO TOKA

B MHOroToue4yHOM pexnme

—_— = 0 N N L bW

O\ =

Joctyn orpannden
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E.33 Komanna #46 YcranoBka ko3 uiieHTa yCUICHUs TOKOBOTO BbIXO/IA.

HactpauBaer kO3(pQUIIMEHT yCHIIEHUS il BEpPXHEH TOYKU BBIXOJHOTO
CUTHaJIa, TAKMM 00pa30M TOK Ha 3TOM BBIXOJI€ YCTAHABIIMBAETCS TOUHO HA MAKCUMYM.
DTa npoueaypa BbIIOIHIETCS HACTPOUKY TOKOBOTO BbIXOJa YCTPONUCTBA HA BEIUYUHY
20.00 MA. 3HaueHue, MOChUIAEMOE B KOMaH/I€, MOKET OBITh OKPYTJIEHO YCTPOMCTBOM.
OTBET COIEPKUT 3HAYEHUE, KOTOPOE UCTIONB3YETCS yCTPOIMCTBOM.

Ucnonesyiite komanay #40 ("Bxoa/Beixon B pexuM (UKCHUPOBAHHOTO TOKa')
4YTOOBl YCTAaHOBUTH TOK TOYHO Ha MaKCUMaJlbHyI0 BenuuuHy PV mepen Tem, kak
OPUMEHUTh 3Ty KOMaHIy. Ecium ycTpoHCTBO HE OBLJIO YCTAaHOBJIEHO B PEXKUM
(UKCHPOBAHHOTO TOKA MJIM TOK HE YCTAHOBJIEH Ha MaKCHMalbHOE 3HAUYE€HHE TOYHO,

BO3Bpalaercs ko otkivka #9 ("He B pexxume GUKCHpPOBAHHOTO TOKA").

JNAHHBIE B KOMAHJIE

baiit 0-3  U3mepennsiit Tok, MA (F);
JNAHHBIE B OTBETE

baitit 0-3  JlelicTBUTENbHBIN yCTaHOBIEHHBIN TOK, MA (F);
KOJIbI OTKJIMKA

0 Het ommOoOK, CBA3aHHBIX C KOMaHI0U
[TockutaeMblil mapamMeTp CIUIIKOM BEJIHK
[Tockunaemplit mapaMeTp CIUIIKOM MaJT
[Tonmy4yeHo CIUIITKOM Majio JaHHBIX
Ommbka KoMaH/bI, CTICU(PUIHON I YCTPOUCTBA
Y CTpolCTBO HAXOIUTCS B PEKUME 3aIIUTHI OT 3aIMUCH
He B pesxxume GUKCHPOBaHHOTO TOKA

Bxi1t0o4eH MHOTOTOYEYHBIN PEKUM

_— = 0 3 N L W

O\ =

JlocTyn orpanuyeH

E.34 Komanga #47 - 3anuce ¢yHKOUM npeoOpa3oBaHus MEPBUYHON
IIEPEMEHHOM.
Br16op ¢pyHkimu npeoOpa3oBaHus IEPBUYHON EPEMEHHOI.

JNAHHBIE B KOMAHJIE
Baiit 0 Kon ¢yHkiuu mnpeoOpa3zoBaHus TEPBUYHON NEpEeMEHHOU
(cm. Tabm. E.3) (8);
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HAHHBIE B OTBETE

baiit 0 Kon ¢yHkiun mnpeoOpa3zoBaHusl TEPBUYHON TMEpEeMEHHOU
(cMm. Tadm. E.3) (8);
KObI OTKJIMKA
0 Het ommOo0K, CBSI3aHHBIX ¢ KOMaHIOM
2 HexoppekTHble 1aHHbIE
5 [TosryyeHO CIUIIKOM MAJIO TAHHBIX

6 Ommbka KOMaHbl, CHEUPUYHOMN 151 yCTpOHCTBA
7 Y CTpONCTBO HAXOAUTCS B PEKUME 3ALLUTHI OT 3aIIUCH
16  [ocrtymn orpaHuueH

E.35 Komanna #48 - UreHne TONOJHUTEIBHOTO CTaTyca yCTPOMCTBA.

Bo3Bpanjaer uHpoOpManuoo 0 CTaTyce yCTpOIICTBa, HE BKIIOYEHHYIO B KOJ
OTKJIMKa. JTa KOMaHJa TakK € BO3BpallaeT pe3yJbTaThl CaMOTECTUPOBAHUS
ycrpoiictBa (Komannaa #41).

Kon otkmuka #8 ("llpemynpexnenue: uaeT OOHOBIICHHME JaHHBIX') Oyner
BO3BpAIlleH BCerja, Korjaa MOXeT ObITh clelaH OTBeT W MH(pOpMalus O cTaTyce
OKMJIAET 3aBEpIIEHUs KOMAaHJbI, TpeOyromel s BbBIINOJHEHHUS JIOCTATOYHO
0O0JIBILIOTO MPOMEXKYTKA BPEMEHH.

JAHHBIE B KOMAHJIE
HET
JNAHHBIE B OTBETE
Baiit 0 CrnenuanbHbIN cTaTyC yCTponcTBa (8);
baiit 6 Pabounii pexum #1 (8);
bairr 7 PaGouwnii pexum #2 (8);
baiit 8-10 HacslmeHnne aHAJIOTOBOTO BBIXO/IA;
baiit 11-13 PexxuMm ¢pukcupoBaHHOTO TOKa;
baitT 14—15 JlonoJHUTENBHBIN cTaTyC ycTpoiicTBa (cM. Tadm. E.8) (8);

baiiT 1624 CnenuanbHblil cTaTyc yCTpOUCTBa (8);

KO/JIbI OTKJIMKA
0 Hert ommOo0K, cBSI3aHHBIX ¢ KOMaHIOM
6 Omrbka KoMaH b, CieU(PpUIHOM I YCTPOICTBA
8 [Ipenynpexnenne: uueT 0OHOBICHNUE JaHHBIX

16  Jloctyn orpanuveH
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E.36 Komanaa #50 - UteHue nopsiika BblJJaud IEPEMEHHBIX.

Bosppamiaer unHdopmannio ¢ HOMEpaMU MEPEMEHHBIX YCTPOWCTBA, KOTOPbHIE
Ha3HA4YCHbl IIEPBOM, BTOPOW, TpeTbeu mepeMeHHOW. Henoanep:kupaemsie
nepeMeHHbIe BO3BpamatoT ko "250" - He ucnosb3yercs.

JAHHBIE B KOMAH/IE

HET
JNAHHBIE B OTBETE
Baiit 0 [lepemenHasi, Ha3HAYEHHAs MEPBOM epeMeHHOH (8);
baiit 1 [lepemenHas, Ha3HAUEHHAsE BTOPOM nepeMeHHOM (8);
baiit 2 [lepemenHas, Ha3HAUEHHAs TPEThel nepeMeHHoH (8);
baiit 3 [lepemenHas, Ha3HAYEHHAs YETBEPTOU nepeMeHHOH (8);
KObI OTKJIMKA

0 Het ommOo0K, cBSI3aHHBIX ¢ KOMaHIOM
6 OmmbOka KOMaHIbI, CIICIU(PUIHON SISl YCTPOUCTBA
16  [Joctymn orpanuyeH

E.37 Komanna #59 - 3anuce yucia npeaMOyJ1 B OTBETE YCTPOUCTRA.

JAHHBIE B KOMAHJIE
Baiit 0 Yucno npeamOyJ1, KOTOPOe HEOOXOAUMO TMMOCTIATh B OTBETE
ycTpoiicTBa (8);
JNAHHBIE B OTBETE
baiit 0 Yucno npeamOyJ1, KOTOpOe HEOOXOAUMO MMOCTIATh B OTBETE
ycTpoiicTsa (8);
KOJbI OTKJIMKA
0 Het ommbok, CBA3aHHBIX ¢ KOMaHIO0M
3 [Tocbutaempblil MapameTp CIUILIKOM BEJIMK
4 [Tocbutaemelil mapamMeTp CIAUILIKOM Mall
5 [Tomy4deHo CIMIKOM MaJIO JaHHBIX
6 Ommbka KoMaH/bl, ClIeHUPUIHON I YCTPOKUCTBA
7 YCTpONCTBO HAXOAUTCS B PEKUME 3aALUUTHI OT 3aITUCU
16  Joctymn orpanuyeH
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E.38 Komanaa #100 - 3anuck Koja ypoBHsI curdana omuoku (Alarm).
JNAHHBIE B KOMAHJIE

Baiit 0 Kox ypoBns curnana omuoxu (8);
0x00 — BBICOKUI YPOBEHb
0x01 — HU3KMI1 ypOBEHB

OxFA — He ucnons3yercs
JAHHBIE B OTBETE
Baiit 0 Kon ypoBns curnana omu6oxu (8);
0x00 — BBICOKUI YPOBEHb
0x01 — HU3KMI1 ypOBEHB
OxFA — He ucnons3yercs

KOJIbl OTKJIMKA
0 Het ommoOoK, CBA3aHHBIX ¢ KOMaHI0H
2 HexoppekTHbie JaHHbIE
5 [TosryyeHOo CIUIIKOM MAJIO TAHHBIX
7 YCTpONCTBO HAXOAUTCS B PEKUME 3ALUATHI OT 3ANTUCH

16  [Joctymn orpannyeH

E.39 Komanna #130 - 3anucs Bepcun npotokosa HART.

CneunanbHass kKomaHzaa. KoMmaHga MpoOM3BOIUT MNEPEKIIOYEHHE BEPCHUU
nporokona HART, mo koropomy pabGoTaeT yCTpONCTBO. 3ampochl W OTBETHI
ycTpoiicTBa padoTatoiiero mo npotokoinry HART 5 u HART 7 moryT paznuuatbcs.

JAHHBIE B KOMAHJIE

Baiit 0 Bepcus npotokona HART ycrpoiictsa (8);
0x05 — HART Bepcuu 5
0x07 — HART Bepcuu 7
JAHHBIE B OTBETE
baiit 0 Bepcus mpotokosia HART ycrpoiictsa (8);
0x05 — HART Bepcuu 5
0x07 — HART Bepcuu 7

KO/JIbl OTKJIMKA
0 Het ommoOoK, cBSI3aHHBIX ¢ KOMaHIOU
2 HexoppekTHbie naHHbIE
5 [TosrydeHO CIUIIKOM MaJIO TAHHBIX
7 Y CTpOMCTBO HAXOAUTCS B PEKUME 3ALUTHI OT 3aIIUCH

16  Jloctyn orpanuyeH
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Tunsl 1aHHBIX:

ASCII cTpoka (ynakoBaHo 1Mo 4 CHMBOJIa Ha Kaxabie 3 OaiiTa);
[To6uToBbIE (hary;

Hara (nenn, mecsil, rogq — 1900);

Yucrno c miaBarorieit 3ansaroit (4 6aiita B popmare IEEE754);
8-paszpsanHoe 1eaoe 6e3 3HaKa;

16  16-pa3psagHoe Lenoe 6e3 3HaKa;

co Mg w

24 24-pazpsaHoe 1enoe 0e3 3HaKa;

Ta6nuna E.1 — Kojsl equHuUI u3mMepeHus (TeMreparypa u JaBJIeHUE)

Konx en. nzm. Onucanue
Temmneparypa
32 I'pagycer Lenbcus
JlaBieHue
5 MM. pT. cT. (mpu 0 °C)
7 bap
8 mbap
10 Krc/cm2
11 ITa
12 klla
57 %
237 Mlla
239 Krc/mM2 uid MM. BoJ. cT. (tipu 4 °C)

Ta6muna E.2 — Kojsl npenynpexaeHuii

Kon
Onucanue
peaYTIPEKICHUS
0 Bricokuit
1 Hwuzkuit
250 He ncnonb3yercs

[IprMeHs0TCS 111 THAMKALIMY IPEAYIIPEKIACHUN HA AHATIOTOBOM BBIXOJIE.

Ta6muna E.3 — Kojpl nepenatouHbix GyHKIHMA

K :
OALTIEPEA Omnwucanne [Tpumeuanue
byHKIIHA
0 Jluneinas VYpaBHenune y=mx+b
1 KBanpaTHbiii kKopeHb | YpaBHeHHE y=sqrt(x)
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Taomuna E.4 — Ko/pl 321U TEI OT 3aIUCHA

Kox 3amuTe! ot

Omnucanne
3aMucu
0 3ammThl OT 3aIIMCHA HET
1 3ammTa OT 3al1CH €CTh
250 He ncnonb3yercs

Tabmuma E.5 — Cocrosiaue (Cratyc) HART ycrpoiictea

bur
Onucanue
craryca
7 HeucnpaBaocts mpubopa
6 N3menena koupurypamus
5 [Iponamano nurtanue
4 JloCTyneH NONOTHUTENBHBIN CTATYC
3 Pexxum GpuKcHpOBaHHOTO TOKA
2 Haceliienne ananoroBoro BeIxoaa
1 [lepemenHas (He epBUYHAS) BBILUIA 32 MPEEIbI
0 [TepemenHas (repBrYHas) BBIILIA 3@ TIPEACIIbI
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Tabmuma E.6 — JononnurtensHsiii Ctatyc ycrpoicTBa (komanaa #48) 14-it
OaiiT cratyca

but
Onucanue [TprumHa HEMCIIPABHOCTH
cTaTyca
7 (*) OrcyrcTtByet oTBeT oT AIIII - OTKa3 3JIEKTPOHHOTO OJIOKA.
- OTKa3 3JeKTPOHHOTO OJI0Ka;
6 (*) Curnan ALII mo naBieHUIO MEHbIIIE - OTKa3 npreMHUKA JTaBJICHUS;
JIOTTy CTUMOTO - Benuunna naBieHus MEHbBIIE
JOITYCTUMOM.
- OTKa3 3JeKTPOHHOTO OJI0Ka;
5 (*) Curnan ALIT mo naBneruto OombIIe - OTKa3 npreMHUKa J1aBJICHUS;
JIOTy CTUMOTO - Benuuuna naBneHus 00JIbIIe
JOITYCTUMOM.
- OTKa3 3IeKTPOHHOTO OJI0Ka;
4 (*) Curnan ALII mo conpoTUBIEHUIO - OTKa3 npueMHUKA JIaBJICHUS;
MEHBIIIE TOTYCTHMOTO - BenuuunHa naBieHus MEHbIIE
JOITYCTUMOM.
- OTKa3 3IeKTPOHHOTO OJI0Ka;
3 (*) Curnan ALIII mo conmpoTHBICHUIO - OTKa3 npueMHUKA JIaBJICHHUS;
OOJBIIIE JOMYCTUMOTO - Benuunna naBieHus 6osipiie
JOIYCTUMOM.
3HavueHWE JaBJICHUS MEHBIIE HUIKHETO
) MpeAesIbHOTO 3HaueHus Oonee yem Ha 1%
JMara3oHa U3MEHEHUs CUTHaIa
(HachIllIEHHE aHAJIOTOBOT'0 CUTHAJIA)
3HavueHWE JaBJICHUS OOJIbIIE BEPXHETrO
1 NpeeNIbHOTO 3Ha4deHWst Oojee 4YeM Ha
10% nuama3zoHa u3BMEHEHUs CUTHaJa
(HaCBIIIEHHE aHAJIOTOBOT'O CUTHAJIA)
0 Peseps

(*) — Oout BBI3BIBacT mosiBieHue curHaga ALARM Ha TokoBOM BhIXOAE 15-H
OaiiT cTaTyca

but
Onucanue [IpnunHa HeucnpaBHOCTH
craTtyca
7 Peseps - OT1Ka3 AIeKTpOHHOTO OJI0KA.
- OTKa3 AJIeKTPOHHOTO OJI0Ka;
6 Peseps - OTKa3 nprueMHUKa J1aBJICHUS;
- Benuunna naBiaeHus MEHbIIIE
JOITYCTUMOM.
5 TemnepaTypa usmepsieMon cpeibl BbIIIE - OTKa3 AJIeKTPOHHOTO 0JI0Ka;
JIONYCTUMOTO 3HAYCHHUSI - Temneparypa Haxonurcs 3a
4 TemnepaTypa usmepsieMon Cpeibl HUXKe npejaenaMu padbovero Auana3oHa
JIOITYCTUMOTO 3HAYEHUSI TEMIIEpaTyp.
3 TemrmepaTypa Kopityca BbIlIe - OTKa3 AIIeKTPOHHOTO OJI0Ka;
JIOMYCTUMOTO 3HAYCHHUSI - Temneparypa Haxonurcs 3a
) Temnepatypa KopItyca HWKE | IpesiesaMu paboyero uana3zoHa
JIOMYCTUMOTO TeMIEpaTyp 3HAUCHUS TEMIIepaTyp.
1 Ycranosnen curiail ALARM
0 HewncnpaBHOCTh KOHTpOJLIEpPA - Ot1Ka3 AyeKTpoHHOTrOo OJI0Ka.
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IIpunoxenue XK
(obs3aTenbHOR)
Cnucok komann nporokona HART Bepcun 5
3anpochkl U OTBETHI YCTpoicTBa padboraroriero mo nporokony HART 5 u HART
7 MOTYT pa3anyaThbCs.
Komanner: #1, #2, #8, #9, #12, #13, #14, #16, #17, #18, #19, #33, #34, #35,
#36, #37, #40, #41, #42, #43, #44, #45, #46, #477, #48, #50, #59, #100, #130 -
Brinonusercs ananoruuno komanaam HART Bepcun 7.

Komannsr: #7, #20, #21, #22 - He noauepxuBaeTcs.

XK.1 Komanpaa #0 - UreHne yHUKaIbHOTO UAECHTH(UKATOPA.

Komanna Bo3Bpamaer pacuIMpeHHbId KOJ THIA YCTPOMCTBA, BEPCHUIO,
UJICHTU(UKAIIMOHHBIA ~ HOMEp. OJTa KOMaHJa BBITIOJHAETCS  YCTPOMCTBAMH,
UCIIOJIB3YIONMMHU KaK KOPOTKHE, TaK W JMHHBIE (opmaTel KampoB. Kox Tuma
YCTpOMCTBA BCEr/ia BO3BpAIlAeTCsl B paclIMpeHHOM TpexOaiitHoMm dopmare (254", ID

npousBoauTel, Ko Tuna ycrpoiicTBa NpoOru3BOIUTENS).

JAHHBIE B KOMAH/IE
HET
JAHHBIE B OTBETE
baiit 0 "254" (8);
baiit 1 ID usroroBurens (8);
baiit 2 Kon tuma ycerpoiictsa (8);
baiir 3 MunnmanbHoe 4nciao npeaMmOyJl, OT yCTPOUCTBA K

MOAYMHEHHOMY YCTPOUCTBY (8);

baiit 4 Bepcus yHuBepcanbHbIX KOMaH (8);
baiit 5 Bepcus cnennanu3upoBaHHbIX KOMaH[T (8);
baiit 6 Bepcus mporpammuoro odecneueHust (8);
Baiit 7 Bepcus anmapataoro ob6ecnieuenus (0x00-Bell 232 tok) (8);
baiir 8 ®naru nomn. nHpopmaruu yerporictsa (0x00) (B);
baitit 9-11 3aBojckoii HoOMep ycTpoiicTBa (24);
KOJZIbI OTKJIMKA
0 Hert ommOoK, cBSI3aHHBIX ¢ KOMaHA0OM

16  Joctymn orpaHuyeH
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IIpooonocenue npunoscenuss K
K.2 Komanga #3 — UreHue TOKa TEPBUYHOM MEPEMEHHOM M 3HAYEHUS
JTAHAMAYECKOU IMEPEMEHHOM.
[lepBuuyHasi mepeMeHHass COOTBETCTBYET JIABJICHHIO B  YCTaHOBJIEHHBIX
eIMHUIIAX.

JNAHHBIE B KOMAHJIE
HET
JAHHBIE B OTBETE
baiit 0-3  Toxk nepBuuHoii nepemeHHoi, MA (F);
baiit 4 EuHunpl uamepeHus neppou nepemMeHHoi (8);

baiit 5-8  IlepBuunas nepemennas (F);

KOJIbl OTKJIMKA
0 Hert ommOok, cBSI3aHHBIX ¢ KOMaHIOU
6 Omnbka KoMaHIbl, cieu(PUIHON JI1 YCTPOMCTBA
8 [IpenynpexaeHue: 0OHOBICHUE HE YAAIOCh

16  Joctyn orpannyeH

K.3 Komanpa #6 - 3anucats agpec onpoca.

AJlpec UCHOJIB3yeTCA I yNpPaBJICHUS NEPBUYHON MEPEMEHHON C MOMOUIBIO
aHAJIOTOBOTO CHUTHAJIA M 00ECTICUMBACT BO3MOKHOCTh HICHTU(PUKAIIUKA yCTPONCTBA B
MHOT'OTOYEYHOM pekuMe. 3HaUeHHUe ajipeca MoxeT ObITh B Tipesese oT 0 mo 15.

[lepBuuHas mepeMeHHasi BbAaeT WHGOPMAIUIO O MPOTEKAIOIIEM MpOoIecce ¢
MOMOINIBI0 AHAJIOTOBOTO CHUTHAja, TOJBKO KOT/Aa aJpec ompoca YCTpPOICTBa
ycranoBiieH B 0. Korja agpec HaznaueH ot 1 10 15, aHamoroBbId BBIXOJ TTEPEBOIUTCS
B pexxuM (pukcupoBanHoro Toka (4.00 MA), B Craryce yCTpOiCTBa yCTaHABIMBACTCS
out 3 (““AHanoroBbiil BEIXOJ (prkcupoBaH"), U npeaynpexacHue “BoIxo/1 3a TpaHUIIbI
nuarna3oHa’" He BBIJACTCS, TOKOBBIM BBIXOJ HE OTOOpakaeT M3MEHEHUS TEPBUYHOU
nepemenHoil. Ecnmu aapec u3menen oOpatnHo B (0, mepBuuYHAas TMEpEMEHHAs IO

AHaJIOrOBOMY BbIXOAY BHOBb MOKCT OBITH HMCIIOJIb30BaHa JAJI1 aHAaJIn3a IMpoucecca.
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JNAHHBIE B KOMAHJIE
Baiit 0 Anpec onpoca yctpoiictsa (8);
JNAHHBIE B OTBETE
Baiit 0 Anpec onpoca yctpoiictsa (8);
KObI OTKJIMKA
0 Hert ommOok, cBSI3aHHBIX ¢ KOMaHIOU
HekoppekTHble 1aHHbIE
[TonydeHo CIUIIKOM MaJio JAHHBIX
Ommbka KOMaH/bI, CICITU(PUIHON TSI YCTPOUCTBA

yCTpOfICTBO HaxoauTCA B PCIKUMC 3alIUTHI OT 3aIllMCHU

— 3 N WD DN

6  Joctyn orpanuueH

XK.4 Komanma #11 - UreHue yHUKAIBHOTO UACHTHU(HUKATOPA, CBSI3aHHOTO C
TArOM.

Komanzma BoO3Bpamaer pacHIMpEeHHBIM KOJ THIIA YCTPOMCTBA, BEPCUIO H
UACHTU(DUKAIIMOHHBIM HOMEp YCTpPOMCTBA, BKJIIOYAIOIIUN TAr ycTpoicTBa. Komanna
BBITIOJIHAETCS PU 3alIPOCEe MO PaCUIMPEHHOMY aJpecy, MO0 HMIMPOKOBEIIATEIBHOMY
3anpocy. PacmmpeHHslii agpec B OTBETE HICHTUYEH apECy, MIOJYUYEHHOMY B 3aIIpOCe.

Komanna yHukanbHa TEM, YTO OTBET OTHPABIAETCS TOJIBKO IIPU COBIIAJICHUU
TAra B 3aIIPOCE U TATOM yCTPOMCTBA.

Kon Ttuma ycrtpoiicTBa, BO3BpallleHHbI B OalTax HaHHBIX OTKJIMKA, BCErna
UMeeT paciiupeHHbIN TpexOaiTHbil Gopmart. ("254", ID npoussoautens, Kon tumna
YCTPOMCTBA MPOU3BOIUTEIS).

JAHHBIE B KOMAHJIE

baiit 0-5  Toar (A);
JAHHBIE B OTBETE

Jlannbie B oTBeTe aHasiornunbl 0TBeTY HA Komanny #0 HART Bepcuu 5.
KOAbI OTKJIMKA

0 Hert ommOoK, cBsI3aHHBIX ¢ KOMaHAOU

5 [TosryyeHO CIUIIKOM MAJIO TAaHHBIX

6 Omrbka KoMaH b, CieU(PpUIHOM I yCTPOHCTBA

16  Jloctyn orpanuveH
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K.5 Komanaa #15 - Urenue nndopmaiimu o BbIX0Je IEPBUYHON MTEPEMEHHOM.
[lo »TOW KOMaHIE CUMTHIBACTCS BHIOOPOYHBIA KON MPEAYNPEKICHUSI
NEPBUYHOM TEPEMEHHOM, KOJ (YHKUMU NpeoOpa3oBaHUs, €AUHHIBI W3MEpPEHUs,
BEPXHUU W HW)KHUHN JHMANa30HbI IEPBUYHON MTEPEMEHHOM, BeJIMUKMHA AeMIT(PUpOBaHUS
IIEPBUYHOM TEPEMEHHOM, KOJI 3alUTHI OT 3alKCH, KOJ WHIAWBUIAYAJbHOW METKHU
JTUCTPUOBIOTOPA, CBSI3aHHOM C YCTPOMCTBOM WJIM MTEPBUYHON ITEPEMEHHOM.

JlemnipupoBaHuEe MCHONB3YETCS KaK A1 AHaJIOTrOBOTO, TaK M JJiA LHU(PPOBOTO

BBIXO0/1A.
Koa 3ammtel oT 3amucu no ymosuanuto "251" - "Her", mim "250" - "He
ucronp3yetcs”. VHauBUayanpbHas METKa JIUCTPUOBIOTOpa TIO  YMOJYAHHIO

ananornyHa ID npouzBoautens nwim "250" - "He ucnons3yerca".

JAHHBIE B KOMAHJIE
HET
JTAHHBIE B OTBETE
Baiit 0 Kon npenynpexnenus (Alarm) (cMm. Tabmn. E.2);
baiit 1 Kon pynkiuu npeodbpazoBanus (cM. Tadim. E.3);
baiit 2 Koa eqununil n3Mepenus nuana3oHa nepBUYHON NEPEMEHHON

(cm. Tabm. E.1)
baiit 3-6  BepxHee 3nauenue nuamnazona (F);
baiit 7-10 Hwxnee 3nauenne nuana3ona (F);
baiit 11-14 Benuuuna gemnduposanus, cex (F);
Baiit 15 Kon 3amuThe! ot 3anucu (cM. Tadi. E.4);

baiit 16 Koa pacnpoctpanurens (8);

KOJIbI OTKJIMKA
0 Hert ommOoK, cBsI3aHHBIX ¢ KOMaHIOM
6 Ommbka KOMaH/bI, CTICU(PUIHON I YCTPOUCTBA

16  Jloctyn orpanuyeH
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XK.6 Komanpaa #38 - Copocuts diiar n”3BMeHEHHON KOHPUTyparuu.

YCeTpolcTBO cOAepKUT HWH(POPMAITMOHHBIX OUT 0003HAYAIOIMINA H3MEHECHUE
KoH(purypauuu yctpoictsa (but 6 6aiita cocTOsiHUS yCTpOICTBA). 3HAYEHUE 3TOTO
OuTa coxpaHsieTcsl AaKe MPU OTKIIOYEHUU MUTAHUSA YCTPOWCTBA WIIA BBINOIHSIETCS
copoc yctpoicTBa. Ilpu mnojgyyeHHMH KOMaHIbI YCTPOWCTBO MPOU3BOIUT COpoOC
JTAHHOTO OuTA.

JNAHHBIE B KOMAHJIE

HET
JNAHHBIE B OTBETE
HET
KOJZIbI OTKJIMKA
0 Het ommoOoOK, CBA3aHHBIX C KOMaHIOU
7 Y CTpONCTBO HAXOAUTCS B PEKUME 3AILLUTHI OT 3aIIUCH
9 3HaueHHE MPUHATOTO CUETUHMKA U3MEHEHUS KOHPUTYpaluu
KOMaH/Ibl M YCTPONCTBA HE COBMAAAIOT

16  Jocrtymn orpanuueH
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