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Hacrosimee pykoBoacTtBo mo  skciuryaranuu  (PD)  pacnpoctpaHsieTcs Ha  Bce
Moaudukanuu OapbepoB Hckpo3amuThl cepuu Bl (mamee Oapbephl), U IpeaHA3HAYEHO IS
O3HAKOMJICHHUS JIUIl, SKCILTYaTUPYIOMINX Oapbephbl, ¢ UX YCTPOWCTBOM, MPUHIIUIIOM pPaOOTHI,
OCHOBHBIMH TMpaBWJIAaMU DJKCILTyaTallid, OOCITY>KUBAaHHUS, XpPAHEHHUS U TPAHCIIOPTHUPOBAHUS.
Mopaudukarun 6apbepoB ITpUBe/IeHB B TabmuIie 1.

JIOKYMEHT COAEpKHUT TeXHUUECKHE XapaKTEePUCTUKH OapbepoB, a Takke WH(opMaIuio,
HEOOXOMUMYIO TONIb30BATENI0 IS TPAaBWIBHOTO MOJAKIIOUEHHs OaphepoB B COCTaBe
ABTOMATU3MPOBAHHBIX CHCTEM YIIPaBICHHUSI.

Jlnst Gonee MOTHOTO TMpe/cTaBIeHus 0 paboTe GapbepoB B PD mpuBeneHbI CTPYKTYpHBIE
CXeMBI 0apbepoB M UX ONHCAHWE, CXEMbl MOAKIIOUEHHUS JATYUKOB, IIOKOJEBKA pPa3zbhbeMOB U
CXEMBI PacloJIOXKeHHs JIEeMEHTOB Ha IiaTaX 0aphepoB, a Takke oOIas cxema oOecredeHusI
B3PHIBO3AIUIIEHHOCTH CUCTEMBI.

K pabote c OGapbepamu IOMyCKAlOTCS IUIA, WU3YUMBIIHE HACTOSIIUN TOKYMEHT H

COOTBE€TCTBECHHO aTTCCTOBAHHBIC.
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1 OIIMCAHHME U PABOTA

1.1 Haznauenue 6apbepoB

ITontHOe HanMeHOBaHME OaphepPOB:

Bapsep uckpozamurst BI-01-00 (BI-01-01, BI-02-00, BI-02-01, BI-03)

Baprepbl mpeHa3HaueHbl ISl MCIOJIB30BAHUSI B COCTaBE aBTOMATHU3MPOBAHHBIX CHCTEM
yHOpaBiIeHUS Ul TOJKIIOUEHUS K HUM JIATYUKOB, PAcHoOJIO)KEHHBIX BO B3pPBIBOONACHBIX 30HAX, M
nepesladl CUTHAJIIOB B CHUCTEMY YIpaBiieHUs. bapbepbl oOecriedyuBaioT BOCHpUSITHE U 00padOTKY
W3MEPHTEThHOMN HH(OPMAITIH, TTPECTABICHHOM CUTHAJIAMH CHIIBI TTOCTOSTHHOTO TOKa M TEPMOMETPOB
COTIPOTHBIIEHUSI PA3JIUYHBIX T'PaJyHpPOBOK, BOCHPHUSTHE M OOpabOTKY IUCKPETHBIX CHTHAJIOB W
MpeoOpa3oBaHUe BXOJHBIX CHTHAJIOB B BBIXOJHOW CHTHAJd CHJIBI ITOCTOSHHOTO TOKa WM B
JIUCKPETHBIN BBIXOJHOW CHUTHAN Tuma "OTKpbITHIA KoyekTop". Takxke obecrieunBaeTcsi MHIMKALIMSI
WCIIPaBHOCTH OAPHEPOB U COCTOSIHUS IMCKPETHBIX BXOJIOB.

BxosiHbIe 1 BBIXOJIHBIE 1[ETTH OaphepoB, a TAKXKE IeNH MUTaHUs, TaTbBAHUYECKH pa3Bsi3aHbl.

Momudukanwmm 6apsepa BI-01 nmeroT onun auddepeHnransHpii KaHa sl TTOIKITFOYEHHUS
IO YeTHIPEXTPOBOJHON cxeme Tepmometpa conpoTuBienus tuna TCM-50, TCII-50 nwim TCM-100,
TCII-100. baprep npeoOpaszyeT CHUTHAIBI, TIOJYYEHHBIE C TEPMOMETpPA COMPOTHUBIICHHUS, B CHUTHAJ
CHWJIBI TIOCTOSIHHOTO TOKa B jnana3one 0 - 20 MA.

Momudukarmum Oappepa BI-02 umeror ogun muddepeHTHaTbHBI KaHAT JUTS TTOAKITIOUSHHSI
JaTYMKa C BBIXOJIHBIM CHTHAJIOM CHJIBI TOCTOSTHHOTO Toka B jguamnazone 0 - 20 MA. bapwep
npeoOpa3yeT CUTHAJIbI, TOJIyYeHHBIE C JIATYMKA, B CUTHAJIl CHJIBI TOCTOSIHHOTO TOKa B juana3oHe 0 -
20 MA.

bapsep BI-03 umeer yerbipe KaHana IS TOJKIIOYEHHAS] K HUM JIATYUKOB JUCKPETHBIX
CUTHAJIOB THUIIA “‘CyXoi KOHTakT . bapwep mpeoOpa3yeT cHUTrHAIIbI, MOJy4YeHHBIE C JaTUYUKOB, B
BBIXO/IHBIE JTUCKPETHBIC CUTHAJIBI THTIA "OTKPBITHIN KOJUIEKTOP" (TBEPJOTEILHOE pelie).

Bxo/iHbIe 1 BBIXOJIHBIE 1[ETTH OaphepoB, a TAKXKE IeNH MUTaHUs, TaTbBAHUYECKH Pa3Bsi3aHbl.

B Tabmume 1 mnpencramieHbl MojauduKanuu OapbepoB, HA KOTOPBIC PACITPOCTPAHSETCS
HacTosiee PO.

Tabnuma 1
Monmudu- n
Kalus O0o3HaueHne BxonaHoii curaan BrixogHoU cursan puMe-
Oapbepa HanHA
BI-01-00 | AJITB.426449.002 | 26,875 - 90,625 Owm, | kanan ?‘?{‘;ﬁ‘;’z - tioc 20,2 MA,
BI-01-01 | AJITB.426449.002-01| 53,75 - 181,25 Om, 1 xaman | MAHYC 02 - numioc 20,2 MA,
1 xkanan
BCTPOEHHBIN
BI-02-00 | AJIFB.426449 003 munyc 0,2 - umoc 20,2 MA, muHyc 0,2 - mitoc 20,2 MA, | KICTOUYHUK
’ ’ 1 xaHan 1 xkanan MUTaHUS
JaTyuka
BI-02-01 | ATIFB.426449.003-01 munyc 0,2 - umoc 20,2 MA, muHyc 0,2 - mtoc 20,2 MA,
1 xaHan 1 xanan
BI-03 AJITB.426449 004 "cyXxoi KOHTakT", "OTKPBITBIN KOJJIEKTOP",
’ ’ 4 xaHana 4 xanaa

Baprepbl SBISIOTCS B3pHIBO3AIIMIIEHHBIMU € MapkupoBkod B3pbiBo3amuThl [Exia]llC B
cootBetcTBUM ¢ ['OCT P 51330.10-99 (MDK60079-11-99), ycranaBnuBaroTcs BHE B3PHIBOOINACHBIX
30H W HMCKpOOE30TMAaCHBIMH TEMSIMH MOTYT OBITH CBSI3aHBI C JIATYAKAMH, PACIIOIIOKEHHBIMH BO
B3pBIBOOTIACHBIX 30HaxX kiaccoB B1, B-1a, B-16 u B-1r (B 30omax kmacca “0”, “1” u “2” mo I'OCT P
51330.9-99; cm. paznen 2).
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Baprepbl  gBNSIOTCS  BOCCTAaHABIMBAEMBIMH U
MpelHa3HAUeHHBIMU IS KPYTJIOCYTOUHOM  HEmpephIBHOMN

PEMOHTHOIIPUTOJHBIMHA
OKCILTyaTallun

HU3OCITHUAMU,
C BO3MOXHOCTBIO

MHOT'OKpPATHOT'O BKITFOYCHHUS U BBIKITIOUYCHUS SJICKTPOIIUTAHUSA B TCUCHUEC CYTOK.

Paboune ycnoBus sKCITyaTalvu:

- TeMIlepaTypa OKpyxKaroiero Boszayxa oT Munyc 25° C mo mmoc 60° C (6e3 koH1eHcaIuu

BIIaru);

- OTHOCHTENBHAS BIAXXHOCTH BO3IyXa 10 85% mpu Temneparype 1matoc 25° C;

- arMocdepnoe napnenue ot 84 no 107 klla.

1.2 Texnnueckue XapaKTepHCTHKH

OO11ue TeXHUYeCKUe XapaKTepUCTUKH OaphepoB MpUBE/IEHBI B TabuIe 2.

Tabmnuua 2

HaumenoBanue mapamerpa 3HaveHne mapamerpa
Hanpsbxenne nutanus, B 20...30
[anpBaHMYecKas pa3BsA3Ka MEX Ty BHEITHUM HCTOYHHKOM MTUTAHUS U 1000
BBIXOJTHBIMU (HE HCKpoOe30TacHBEIMHI) TIeTisIMU Oapbepa, B, He MeHee
[anpBaHMYeCKas pa3BA3Ka MEXTy BXOJIHBIME HCKPOOE30TTaCHBIMHU 1500
TersiIME Oapbepa M OCTATHLHBIMU IeTsIMU, B, He MeHee
["abapuTtHble pazMepsl 6bapbepa, MM, He GoJiee 115x104x26
Macca Gapbepa, KT, He Ooee 0,1

OcHOBHBIE TEXHUUECKHE XapaKTEPUCTUKN Moaudukanwii 6aprepa BI-01 mpuserensr B

Tadymie 3.

Tabnuna 3

HanmenoBanne nmapamMerTrpa

3HaueHHe MapaMeTpa

KoanuectBo KanaioB

1

T
Jlmanazon m3mepsiemoro conpotupierus, Mmoaudukarnys BI-01-00°, Om

26,875 ... 90,625

T
Jlnanazon u3mepsieMoro conpotupnerus, Mmogudukanus BI-01-01°, Om

53,75 ... 181,25

T
Jlmama3oH BEIXOJHOTO TOKa , MA

munyc 0,2 ... mmoc 20,2

ITocTostHHAS BpeMeHH KaHaya mpeoOpa3oBaHus, MC 80
OcHoBHAas NpUBeIeHHAS TTOTPEITHOCTH KaHasa Hpe06pa3013aHH512, %, 0.1
He Oolee ’
JlonmonmHauTeTEHAS TEMIIepaTypHas MOrPEITHOCTE B TIpeIesiax padodumnx 0.005
ycnoBuil npumenenus, %/ °C, ne 6omee ’
Bennunna Toka BCTpoeHHOT0 HCTOUHHKA, MA, Moaudukarus BI-01-00 5
Bennunna Toka BCTpoeHHOT0 HCTOUHHKA, MA, Moaudukarnus BI-01-01 2,5
ConpoTHBIICHHE HArpy3KH TOKOBOTO BBIX0/1a, OM 0...400
Tox, moTpeOIsIeMBbIif OT HCTOYHHKA IUTaHUS , MA, He OoJee 160

1. Jlns moxuduxaruu BI-01-00

BXOJIHOMY nuamna3ony 26,875 ... 90,625 Om cooTBeTcTBYeT BBIXOAHOM Arana3oH muHyc 0,2 ... mmoc 20,2 MA
BXOJIHOMY nuamnazony 27,5 ... 90 OM cooTBeTCTBYeT BbIXOAHOW AnamnasoH 0 ... 20 MA
BXoHOMY nuamna3ony 40 ... 90 Om cooTBeTCTBYeT BBIXOAHOM auana3on 4 ... 20 MA
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Jlnst momudukarnum BI-01-01

BXOAHOMY AuamnazoHy 53,75 ... 181,25 Om cooTBeTcTBYeT BBIXOAHOW Anana3zoH muHyc 0,2 ... mioc 20,2 MA
BXOAHOMY AuamnazoHy 55 ... 180 Om cooTBeTcTBYeT BhIXOAHOU Anana3oH 0 ... 20 MA

BxoaHoMy nuamnazoHy 80 ... 180 Om cooTBeTCTBYET BHIXOAHOM Auana3oH 4 ... 20 MA

2. Bxmodass HeNMHEHHOCTh IIKAbl, BIMSHUE HANpPsKEHUs] MUTAHUS M COMPOTHUBIICHUS HArpy3KH

TOKOBOTI'O BbIXOJA.
3. Bo Bcem Juaria3oHe HaHpﬂ)KCHI/Iﬁ ITUTaHHA.

OcHOBHBIC TEXHHYECKHE XapaKTepUCTUKH MoauduKkamuii 6apbepa BI-02 npuBeaeHsI B

tabmure 4.
Tabmuna 4
HanmeHoBaHMe mapaMeTpa 3HaveHHe mMapaMeTpa
KomnuectBo xanamon 1
BxonHoe conmpoTuBiieHne kaHaita, Om 50
Jlnama3zoH u3MepseMoro Toka, MA munyc 0,2 ... miawoc 20,2
Jlnamna3oH BBIXOIHOTO TOKa, MA munyc 0,2 ... mmoc 20,2
[TocTostHHAS BpeMeHH KaHaia mpeoOpa3oBaHUs, MC 60
OcHoBHas pUBE/ICHHAS TTOTPEITHOCThH KaHasia Hpe06pa3013aHH51], %, 0.1
He Ooee ’
JlonmomHauTeTEHAS TEMIIepaTypHas MOrPEITHOCTE B TIpeaesiax padounx 0.005
ycnoBuil npumenenus, %/ °C, ne 6oiee ’
ConpoTuBieHre Harpy3Kkd TOKOBOTO BbIXoJia, OM 0...400
Tox, moTpeOasIeMBbIif OT HCTOYHHKA MTUTAHUS, MO UKAITHS BI-02-002, 200
MA, He Oolee
Tok, moTpedIsIeMbIi OT UCTOYHUKA TTUTAHUS, MOAH(PUKAIAS BI-O2-012, 160
MA, He OoJiee
Momuduxarms BI-02-00

Hanpspkenne nutanust 1aTdyuka Ha X0JIOCTOM X0y, B 23,5...24,5
Hanpspkenne nutanust natunka npu toke 20 MA, B, He MeHee 16,5
BHyTpeHHee conpoTuBIIeHNe BCTPOEHHOTO UCTOYHMKA TUTaHus, OM 330
Orpannuenne BBIXOIHOTO TOKA NCTOYHUKA MATAHUS TaTUHKa, MA, 40
He Oosee

1. Bxmoyas HelTHWHEHHOCTD IIKaJIbl, BJIHWAHHAC HAIIPSAXKCHUA ITHTAaHHA W COIIPOTHUBIICHHUA HAIr'pPy3KHU

TOKOBOTI'O BbIXOJA.
2. Bo Bcem Juaria3oHe HaHpﬂ)KCHI/Iﬁ ITUTaHHA.
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OcHoOBHBIE TEXHUUECKHE XapakTepucTuku 6apbepa BI-03 mpuBenenst B Tadaure 5.

Tabmumna 5

HanmenoBanue nmapamMeTpa

3HaueHHe MapaMeTpa

KomngecTBO KaHaOB BBOJia JTUCKPCTHLIX CUTHAJIOB

4

Cxema TTOIKITFOUYECHU S I[aTIH/IKOBl

o0mui "moc' nian
oomuii '""mMunyc"

Hanpspkenne nutanust 1aTuukos, B 21...24
HoMuHansHBIH BXOAHOM TOK, MA 4...5
ComnpoTuBieHue JaTuriKa, COOTBETCTBYIOIIEE COCTOSIHUIO 1000
“BKJIIOYEHO”, OMm, ue 0oiee

ComnpoTuBieHue JaTuriKa, COOTBETCTBYIOIIEE COCTOSIHUIO 10
“BBIKJIIOYEHO”, kxOM, He McHee

I'ucrepe3nc BX0IHBIX KaHAIoOB", MA 0,5
3ajiep>kKa NMpoX0JKJIEHUs] CUTHaJIa, McC, He 0oJiee 20

Cxema NOAKIIFOYCHH A BBIXOI0B

oommii "mroc' nian
o0mmuii '""mMunyc'

MaxkcuMaibHbIH TOK Harpy3KH BbIX0J1a, MA 200
MakcrMalibHOE HaNpsSHKEHUE HA 3aKPBITOM KIIFOYE BbIX0J1a, B 40
ConpoTHuBieHHe OTKPBITOro Kitova Bbixoaa, Om, He Gosiee 3

Tok yTeuku BbIX0J1a, MKA, He 6oJiee 10
Tok, notpebiisieMblit 6apLepoM OT HCTOUHHKA nuTanns, MA, He Golee 130

1. BriOupaercs ycTaHOBKO# mepembruek Ha miuate (cM. 1. 1.3.2.3).
2. IlpuBeneHo OpUEHTHPOBOYHOE 3HAUCHHE.
3. Bo BceM nmamna3zoHe HanpsbKEHWN MUTAHMS.

1.3 YerpoiicTBo 1 paGoTa

1.3.1 Koncmpykuus oapvepos

Bremnuit Bua 6apbepoB nokaszan B [Ipumnoxenun A.

KoHcTpykTHBHO OGapbephl BBINOJIHEHBI B BHJAE MHOTOCIOMHON MeYaTHOW TIAThl C
pacrmoyio)XeHHBIMU Ha Hel snementamu (cM. [lpunoxenue 1), ycTaHOBIECHHOW B TIACTMACCOBBIN
kopryc. Kopryc nmeer kperiennst juist ycranoBkr Ha DIN—peiiky tama DIN3 (TS35/F6) wim DIN1
(TS32/F6). O6 0coOeHHOCTSIX KOHCTPYKIIAH, CBS3aHHBIX ¢ 00CCIICUCHUEM B3PBIBO3AIMUIIICHHOCTH, -
CM. pazzen 2.

B kadecTBe pa3zpeMOB HCHOJIB3YIOTCS KiIeMMHble coenuuHutenn tuna MSTBA (MSTB)
¢upmer PHOENICS CONTACT. Cucremusbiii pazsem X1 mpejHasHadyeH IS TOJIKITIOUCHUS K
OappepaM HCTOYHMKA IHWTAaHUS W BBIXOJHBIX IENeid, a TakXKe MCKPO3alMTHOIO 3a3eMJICHUSI.
Coenunurtens X2 mpeaHazHadeH ISl MOJKIIOUEHHUS K OaphepaM OOBEKTHBIX HCKPOOE30MacHBIX
nerieii. CoenHenne 0aphepoB ¢ JaTuynkaMu rmokasano B [Ipunoxenun I

Ha mepeaeM TOpIIE KOpITyca pacroiokeHbl TpU (YeThipe Jiist Moaudukanuu dapeepa BI-02-
00 wm mects st Gaprepa BI-03) cBerommona (cm. Ilpunoxenune J[). Creroamon “SYS PWR”
WHIUOUPYEeT HalIW4yue HarpspkeHust nutanusi Oapbepa. Ceerogwon “OUT PWR” wmnaunupyer
HaJM4ue MUTAHUSI BBIXOJHOW M30JMPOBAaHHOI yacTu OGapbepa (He CBSI3aHHOW ¢ MCKpOOE30MacHbIMU
nensiMu). Ceeronnon “Ex PWR” umuaunupyer Hammuue NUTaHUS BXOJHOW M30JMPOBAHHOW 4YacTH
Oaprepa (CBsI3aHHOM ¢ MCKpoOe3omacHbIME TiensiMu). B momudukammu 6aprepa BI-02-00 creuenwne
ceeroguona "I OVL" curnanusupyeT O TpEBHIIIEHUH BBIXOJHBIM TOKOM HWCTOYHHKA ITHUTaHUs
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JaTdydka JomycTuMoro 3HaudeHus (cM. m. 1.3.2.2). B 6Gapeepe BI-03 cetommon “OUT PWR”
OTCYTCTBYeT, a cBeueHHe cBetoauoaoB "IN1"..."IN4" curHamm3wpyioT O HAJIWYWAW CHUTHala Ha
COOTBETCTBYIOIIIEM TUCKPETHOM BXOJE.

[Ipumeuanue. Buemnmauit Bujx 6aphepoB U T1aT 0aphepoB MOXKET OTIUYATHCS OT MMOKa3aHHOTO
B I[lpunoxennn A wu [lpunoxenun JI cOOTBETCTBEHHO, €CIH OTH pazNU4Msl HE BIMUSIOT Ha
AKCILTyaTaIuio 6aphepoB.

1.3.2 Ilpunyun pabomwi

Baprepsl mpeHa3HaueHbl A padOThl B COCTaBE aBTOMATHU3UPOBAHHBIX CUCTEM YIpaBIICHUS,
UCIONIB3YIOTCS JJII BBOJia CHUTHAJIOB C JATYMKOB, PACIOJOXKEHHBIX BO B3PBIBOOMACHBIX 30HAX W
MOJKITIOUEHHBIX K MCKPOOE30MacHbIM IensiM OapbepoB, B KoHTpoluiep. MckpoOe3onacHsie menu, K
KOTOPBIM TMOJKIIIOYAIOTCS JAaTYMKHU, TAIbBAaHUUECKH H30JIMPOBAHBI OT OCTAIBHBIX Ilereil 6aphepoB.
[Tutanue GaprepoB ocyiecTBIsieTcs HampsbkeHreM oT 20 10 30 B mocTossHHOTO TOKA.

B nensix nutanus 6aprepoB yCTaHOBIJICHBI JIBa MIPEIOXPAHUTENS, UX TIeperopanue MPUBOIUT K
OTKJTIOUEHHI0 Oapbepa, Mmpu 3ToM cBeToauod “SYS PWR™ Oyaet ropets, a ocTaabHbIE CBETOIHOIHI -
Hetr. [leperopanue mnpegoxpaHuTeNed HUCKIIOYEHO B INTATHOM pexuMe padOoThl U MOXKET OBITh
BBI3BaHO OO HapyIIEeHHEM YCIOBHH JKCILTyaTalluu Oaphepa (MpeBbIlIeHNe HAMPSHKEHUs TUTAHUS),
00 BBIXOJOM M3 CTposi 3reMeHTOB Oapbepa. Ilockonbky o0e ATH MpHUUHUHBI MOTYT MPHUBECTH K
HapyIIeHUI0 HCKpOOe30MacHOCTH BXOJHBIX Iiemiel OaphepoB, 3aMeHa MpeJoXpaHuTeNell cuiIaMu
AKCILTYaTUPYIOIIETo TepcoHana He IpeycMOTpeHa.

[ToxoneBku pazbeMoB OaprepoB TpuBeneHbl B llpunoxenuun B. Ilpumep mnoaxmrodeHus
O6apeepoB mpuBeneH B llpunmoxxenun ['. PacmonoxeHue mepeMblueK, CBETOTHOJIOB U 3alllUTHBIX
2JIEMEHTOB Ha IJlaTax OapbepoB mokaszano B [Ipunoxenun /.

1.3.2.1 bapvep uckpozawyumor BI-01

CrpykrypHas cxema Oapbepa BI-01, mokazannas B Ilpunoxenun b, comepxut criemyrormme
(YHKITHOHATBHBIC Y3IIbI:

e BX0aHOU QuUILTP, BO;

HCTOYHHUK cTabuiapHOoro Toka, ICT;
U3MEpUTENbHBIN ycunurens, MY,

reHeparop omopHoi yactoThl, 'OY;
nmpeoOpa3oBarenb HanpspKkeHne-dactorta, [THY;
npeoOpa3oBarenb yacToTa-Hanpsbkenue, [THH;
cxeMy rajipBannudeckoit nzossiuu, CI'U;

HCTOYHHUK BEIXOJHOTO ToKa, IBT;

cxemy (GUIBTpAIldU U 3aIUTH 10 nuTafuio, CDO3;
H30JHpYyIoIIHe peodpazopatenu Hanpspkenus, UIT1 u UI12;
HWCTOYHHUKHU OMOpHBIX Hanpspkennit, MOH1 u MOH2;
YCTpOMCTBO HHIUKANKH, Y U.

[Ipuanun paboTbl OGapbepa COCTOUT B CIEAyIOIIeM. TepMOMETp COMpPOTHBICHHUS
MOJIKJTIOUAETCS. TI0 YETHIPEXMPOBOIHON cXeMe KO BXOJHBIM HUCKpPOOE30MacHBIM IemsM Oapbepa, Kak
nokazano B Ilpunoxenun I'. Tok oOrtekanuss 5 MA (Momaudukarus BI-01-00) wmm 2,5 MA
(momudukanus BI-01-01) popmupyetcst uctounrnkom cradbuibHoro Toka UCT.

Beibop BenmwumHBI TOKa OOTEeKaHWsS, a 3HAYUT © JUana3oHa BXOJHOTO CHTHAalAa,
OCYIIECTBISIETCS TIPU MOMOIIU TiepeMbIuku J2. OnHako, moclie U3MEHEHHUs Juarna3oHa HeoOX0auMO
MPOBOJNTh HACTPOWKY Oapbepa W MPOBEPKY €ro METPOJOTHUECKUX XapaKTEePUCTUK, MOATOMY
yKa3aHHasi Olepanus IPOBOJUTCS UCKIIOUUTENIHHO HA TPEATPUSITHH-U3TOTOBHUTEIIE.

[ToTeHMMaTBHBINA CUTHAII C TEPMOMETpPA COMPOTUBIIEHUS MomnaaaeT Ha BXoabl +IN u —IN BO.
B B® noreHnmanbHBIH CHTHAT (UIBTPYETCs W TomagaeT Ha Bxoa WY, BemomHeHHOro Ha 0aze
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[ Bapvepuot uckpozauwyumeol cepuu Bl ]

mukpocxeMbl AD8221 ¢upmsr ANALOG DEVICES, rae npuBoautes k muanazony 0,935 ... 7,565
B. Vcunennsiii curnan nogaetcst Ha [THY, rae nmpeoOpa3yercs B MOciIeT0BATENbHOCTh UMITYTHCOB,
4acToTa CJIeIOBaHMsI KOTOPBIX MPOTOPIIMOHATBHA COMTPOTUBIEHUIO TEPMOMETPA, TIOIKIIOYEHHOTO KO
BX0]1y Oapbepa.

[Ipotinsg uepes CI'U, BeimonHeHHYIO Ha 0aze BBICOKOCKOPOCTHHIX onTpoHoB HCPL-2630
¢upmbr HP, dactoTHbIi cumrHanm mnomamaer Ha Bxonx IIYH, rame mpeobOpasyercs oOpaTHO B
MOTEeHITMATBHBIA cuTHa nauana3zoHa 0,935 ... 7,565 B. DToT cursai, B CBOIO odepe/lb, MojlaeTcs Ha
Bxona VBT, xoTopsiii ¢opMupyeT BBIXOJAHON TOK B auamazone muHyc 0,2 ... mmoc 20,2 MA. UBT
HMEeT B CBOEM COCTaBe JiBa TOTEHIMOMETpa, KOTOpBIE MO3BOJSIFOT OCYIIECTBISTh HACTPOUKY
ko3 duImenTa nepegaun kaHana 6apeepa B mpefenax + 1,5% mkansl 1 cMeIneHns HyJisS B TIpeIeiax
+ 0,5% mKansl.

I'OY popmupyet TakTOBBIN curHan dactotoii 1 MI'm, koTopsrii HeoOxoaum st padotel [THY
u [IUH. Ha TIYH TakroBeli curHan mnoctymaer uepes CI'M. MOH1 ¢opmupyer omopHble
HampsbkeHus, HeoOxomaumbie i padorer MY, ITHU m UCT, MOH2 dopmupyer omopHbBIE
HampspbkeHus, HeoOxomumble it padotel [TUH u UBT. Jlng nutanust oObekTHON "acTu Oapbepa,
ralbBAHUYECKH CBSI3aHHOH ¢ uckpoOe3omacHbiMH TiensiMu, ciayxkuT HWII1. Ha ero Bwixomax
dopmupyrores HampstkeHus +12VI, -12VI u +5VI. Jlng nuTanus BBIXOJHONW dYacTH Oapbepa,
raJlbBAaHUYECKH HE CBSI3aHHOM ¢ McKpoOezomacHeIMU TensiMu, cimyxuT WUII2, kotopsiit popmupyer
HampspkeHus +12V, -12V u +5V. UII1 u UII2 noctpoenst Ha 6a3e DC/DC kouBeptopoB tuma TEL2
u TMR2 ¢upmer TRACO cootBercTBeHHO. YU COACpKUT TpU 3€NE€HBIX CBETOAMOMAA, UX CBEUCHHE
TOBOPHUT O HAJIMYMKM MHUTaHUS Ha BXoJie 0apbepa U B €ro U30JIHPOBAHHBIX OOBEKTHON W BBIXOJHOM
yacTsx (paktudecku Ha Beixogax UI1 u UII2).

Hanpsoxenne nutanus noaaetcs Ha Bxoasl UIT1 u W12 yepez CD3, koTopas npeHa3HadYeHa
Ut GUIABTPAIIAN TIOMEX 0 TTUTAHMIO, a TakXKe sl oOecredeHus B3pHIBO3AIUIIIEHHOCTH Oapbepa,
CM. pazzen 2.

1.3.2.2 bapvep uckpozawyumor BI-02

CrpykrypHas cxema Oapbepa BI-02 (moauduxarus BI-02-00), mokazannas B [1punoxxenuu b,
COJIEPKUT ClIeyIoNue PYHKIIMOHATBHBIE Y3IIhI:

e BX0aHOU QuUILTP, BO;

U3MEpUTENbHBIN ycunurens, MY,

reHeparop omopHoi yactoThl, 'OY;
nmpeoOpa3oBarenb HanpspKkeHne-dactorta, [THY;
npeoOpa3oBarenb yacToTa-Hanpsbkenue, [THH;
cxeMy raipBannudeckoit nzossiuu, CI'U;

HCTOYHHUK BEIXOJHOTO ToKa, IBT;

HCTOYHUK NUTaHus aararka, UI1JT;

CXeMy 3allliTHI 1ereld muTaHus narunka, C3;

cxemy (UIBTpAITdU U 3aIUTH 10 nuTaduio, CO3;
H30JHpYyIoIIHe peodpazopatenu Hanpspkenus, U1 u UT12;
HWCTOYHHUKHU OMOpHBIX Hanpspkennit, MOH1 u MOH2;
YCTpOMCTBO UHIUKANHH, Y U.

[Tpunanun paboTel Gapbepa COCTOUT B ciexyromeM. BXxomHo# Tok ¢ JaTdunka IpoTeKaeT depes
TOKOCBEMHBIN pe3ncTop Rill, MOTEeHIUANBHBIM CHTHAI ¢ KOTOPOro mocTtynaeT Ha Bxoja B®. [[ns
MMATaHUS JIaTYAKA C TOKOBBIM BBEIXOJoM ucmoib3dyercss HWIIJI, moctpoennwri Ha 6aze DC/DC
kouBepTopa Tuna TEL2 ¢upmer TRACO, Ha BeIxome KoToporo (opmupyercs HampspkeHue 24 B.
[Mern muTanus matywka, npoiias depe3 C3, BEIBOAITCS Ha 0O0BEKTHBIA pazbeM X2. C3 CIyXUT IS
orpannueHus BeixoaHoro toka UIIJ] Ha ypoBHe He Oonee 40 MA.
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VYU conmepKUT TpH 3€NE€HBIX U OJUH KpacHbId cBeTonnojl. CBedeHHe 3el€HBIX CBETOJIHOI0B
TOBOPHUT O HAJIMYMKM TMHUTAHUS Ha BXoJie 0apbepa U B €ro W30JIHPOBAHHBIX OOBEKTHON W BBIXOJHOM
yacTsx (¢paktuuecku Ha Bbixoaax UII1 u UI12). CBedyeHne KpacHOTO CBETOAMOAa TOBOPUT O TOM, UTO
BeixogHoi Tok MIIJI mpeBpicun 3HaueHwe 25 MA. B ocranbHOM NOpUHIUN paboThl Oaphepa
aHaJIoTU4eH MPUHIUITY paboTsl 6apbepa BI-01.

Monudukarus 6apsepa BI-02-01 ue conepxut UIIJ] u C3, 3 u 4 KoHTaKTHI pazbemMa X2 He
MTOJKITIOYEHBI.

1.3.2.3 bapwvep uckposawyumer BI-03

CrpykrypHast cxema Oapbepa BI-03, mokazannas B [Ipunoxenuu b, cogepxut cremnyromnue
(YHKITHOHATBHBIE Y3IIbI:

e cxemy 3amnuThl, C3;

e cxeMy BeIOOpa mossprocTH, CBIT;
cxeMy raipBanndeckoit nzossiuu, CI'U;

H30JIUPYIONIHH mpeoOpazoBaTens, UII;
HEU30JIMPOBaHHBIN MTpeoOpazoBarens HanpshkeHus, [TH;
cxemy ¢unsTparuu, CO;

cxeMy yrpaBiieHus Beixogamu, CYB;

YCTpOMCTBO HHIUKANKH, Y U.

[Ipuanun paGoThl Oapbepa cocTOMT B cienyromeM. [lpu cpabaTbiBaHUM JaTuuka Ha
cooTBeTcTByIoleM BXoje C3 MmosBiIsieTcsl aKTUBHBIA YpOBeHb, KOTOPBIH, mpoxoxas uepe3 CBII
nmonagaeT Ha CI' u oTkphiBaeT ONTpOH HYXHOTO KaHamna. JluckpeTHbli curHan c¢ Bbixoga CI'U
MoTaiaeT Ha cooTBeTCTBYIomUH Bxoa CD, rae ocyiecTBiseTcs GUIBTpaIlUs U MPpUBEJIeHIEe CUTHATA
K TTL-ypoBHio. Beixoasl C® coenunensl co BxojgamMu CYB, KoTopasi OTKpBIBA€T COOTBETCTBYIOIITNE
BBIXOJIHBIE TBepJOTeIbHBIC pene. [uTanue TUCKPETHBIX JAaTUUKOB OCYIIECTBISIETCS OT BCTPOSHHOTO
B Oapbep UCTOUHHUKA, HANpsDKEHWE MUTAHUS JATUYUKOB HA XOJOCTOM X0jy cocTaBiseT 21...24 B,
cXema TIOJKITIOYCHHS BXOJIOB - “0oOmmMi IUTIoc” Wi ~oOmuid MHUHYC”’, BBIOMpaeTcs TpyIIoi
nepembruek J1-1...4 Ha nate.

C3 chayxuT A5 orpaHUYeHHs] BXOJIHOTO TOKA KaHAIOB Oapbepa, a Takxke Ui oOecreueHus
€ro B3PBIBO3AIUIIEHHOCTH, cM. pazzen 2. CBII 3amaeT HyXHYI0 NOISPHOCTH MOJIKIIIOUYEHHS BXOJOB
u obecneunBaer compsbkeHne C3 ¢ CI'M. TanpBaHWYECKYHO H3OJAIHMIO MEXIY BXOIHBIMH
HCKpoOe30MacHBIMHU TIETISIMA U OCTAJIBHBIME TemsiMu 6aprepa obecnieunBaroT CI'U u UII. OcHoBoii
CI' senstores ontponsl Tuma TLP-521 ¢upmer TOSHIBA, UII moctpoen Ha 6aze DC/DC
kouBepTepa tuna TEL2 ¢upmer TRACO u npeanasnaver ans GpopmupoBaHus Hampspkenus 24 B,
HEO0OXOIUMOTO JITISl TUTaHUSI TUCKPETHBIX TaTIYMKOB.

C® Bemmonnena Ha 6a3e RC-¢punsTpoB u Tpurrepos llImutra; oHa ipeHa3HAUEH AJIS 3aIUATHI
OT JIOXKHBIX cpabaThiBaHW W TpuBeleHUs AuckpeTHoro curHama k TTL-yposuio. I[loctosinuas
BpeMeHH (PIIBTPOB COCTABIISIET TpUMeEpHO 15 Mc.

[TH ¢opmupyer Hampsokenue +5 B jns nuranus CO. VYcerpoiictBo wuHaukanuu YU
HeoOXO0IUMO I OTOOpaKEHUS TEKYIIEro COCTOSTHUS Oapbepa U ero BXoJ0B. HIuKaTopaMu ciyxar
IIECTh 3€JIeHBIX CBETOAUOJOB, BBIBEJICHHBIX Ha MepeaHior mnaHenb (cM. [Ipunoxxenme [I).
Ceerommonsr  “IN17...“IN4”  wHANIUPYIOT cpaOaTblBaHWe JaT4WKa, IOJKIIOYEHHOTO K
COOTBETCTBYIOIIEMY BX0oay Oapwepa, cBetomuon “SYS PWR” ungumupyer Hanuuue NTUTaHUS
Oapbepa, a ceeroauo “Ex PWR” mnaumupyer Hainuue MUTaHUS BXOTHON H30JHPOBAHHON YacTH
Oaprepa (CBA3aHHON ¢ UCKPOOE30TMACHBIMY HETISIMHU).
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1.4 CpeacTBa u3MepeHnusi, HHCTPYMEHT U IPHHA/JIEKHOCTH

Moupukarm 6aprepos BI-01 u BI-02, ucnoss3yembie B KaueCTBE H3MEPHTEIHLHBIX KaHAJIOB
W TIpUMeHsieMble B cepax pacmpocTpaHEHHUs] TOCYIAPCTBEHHOTO METPOJOTHYECKOTO KOHTPOIS W
Haj30pa, TMOJUIekaT NMEepBUYHON TOBEpKE J0 BBOJA B AKCILIyaTallMI0 U MEPUOJINYECKON MOBEpKE B
Tnpolecce 3KCIulyaraluu. B octanbHBIX cliyyasx ykazaHHbIe Oapbephl KaTuopyeTcs.

Ilepuonnueckass mnoBepka (KaauMOpoBKa) NPOM3BOJAUTCS B  CPOKH, YCTAHOBIIEHHBIE
MPeANPUSITHEM-TIOTPEOUTENIEM B 3aBUCHUMOCTH OT YCJIOBUH M OCOOEHHOCTEM SKCIlTyaTaluu, HO He
pexe oaHOTO pasa B 2 rona. llosepka (kanmOpoBka) OaphepOB BBHITIOJHSETCS B COOTBETCTBUH C
uHeTpyKimen “M3mepurenbHble KaHalbl OaphepoB Mckpo3amuThl cepun Bl. Meroanka nosepku”
AJII'B.426449.001 U1.

1.5 MapkupoBka
MapkupoBka OapbepoB J0DKHA OBITH HaHeceHa HETOCPEICTBEHHO Ha W3JeNne WM Ha
MIPUKPETLIIEMBIM K M3/eNIUI0 HAKIIaTHOU JIEMEHT U CoJepKaTh:
e  HaWMeHOBaHUeE ¥ (WJIH) MU U3AETHS;
®  TOBapHBIH 3HAK UK HAUMEHOBaHUE TPEINPUSITHSI-U3TOTOBUTEIIS;
e 3HaK YTBEpXKICHHUS THIA CPEJICTB U3MepeHuid (s Mmoaudukarmii 6apsepoB BI-01 u BI-
02);
MapKHUPOBKY B3PHIBO3AIIUTHI,
JIOTIyCTUMBbIE TTapaMeTpPhl BHEIIHUX UCKPOOE30TacHbBIX IeTel;
mpeaynpeuTeNbHyI0 Haamuch “HMckpobe3onacHble menu’”;
HAaUMEHOBaHWE MM 3HAK IeHTpa TO0 CcepTU(UKANUN  B3pHIBO3AIMUIIEHHOTO
ANEeKTPOOOOPYIOBaHUS U HOMED cepTudukara.
®  3aBOJICKOI HOMEp M T'OJ] BBIITYCKA.
[Ipumeuanue. 3HaK yTBEpKIECHHsS THOA JOMYCKAETCS HAHOCHTh HA THUTYJBHBIE JHCTHI
AKCILTYaTaIllHOHHOHN TOKYMEHTAIUU TUIOTPaCKUM CIIOcOO0OM.

1.6 Tapa n ynakoBka

TpancnoptHasi Tapa, B KOTOPOW TMOCTaBISIOTCS Oaphepbl, MPEICTaBIsIET COOOW JTOTIATHINA
Hepa30OpHBIN, TJIOTHBIN SIIUK C TOPLEBBIMH CTEHKaMH, COOpaHHBIMH Ha YeThIpex IuiaHkax. Ha
SIIIIAK HAHOCSITCSI OCHOBHBIE, JIOMOJIHATENbHBIE U nipeaynpeautenpabie 3Haku mo ['OCT 14192-77.
BuyTpennue creHku simpka oOuTsl (BbicTianbl) Oymaroit BY-b no 'OCT 515-77. Ilepen ynakoBkoit
B TpPaHCHOPTHYIO Tapy Oapbepbl TOMEIIAIOTCS B YKIQJAOYHBIA SIIUK. YKIQJOUHBIM SIIIUK
mpejcTaBisieT codoit Gpyrisip u3 roppuposannoro kaprona T-30, TOCT P 52901-2007. B ogrom
TPAHCHOPTHOM sIIUKe pazmernaercs 20 yKIIaJOuHbIX SIIAKOB.

[Tpy HeoOXO0AMMOCTH HOBOI TPAHCIIOPTUPOBKH YIAKOBKY OapbepoB clie/yeT MPOU3BOJIUTEH B
HOPMAaJIbHBIX KJIMMAaTHUECKUX YCIOBHUSX B CIIEYIOLIEH 1MOCiIeI0BaTeIbHOCTH:

1. Kaxnpiii 6apeep 3amanBaeTcsl B MOJMATUIICHOBBIN MaKeT M YKJIAJbIBaeTCsS B OTJIEIHHYIO
KOpPOOKY BMeCTE C COITPOBOAUTENHLHOM IOKyMEHTaIueH.

2. KopoOku ¢ OGaprepamu B kosmuecTBe 20 INT. YNAKOBBIBAIOTCS B YKJIQJIOYHBIN SIIIIHK.
VYKIaouHBIH SITUK MTOMEIIAeTCsl B TapHbIA. [[poMEXyTKH 3amOTHSIOTCS TOQPUPOBAHHBIM KaPTOHOM
T-30, 'OCT P 52901-2007;

3. TpaHCTIOPTHBIN SIUK MAPKUPYETCS:

- MaHUNYJISIMOHHBIMU 3HakaMmu: "boutcs ceipoct, "Bepx. He kantosate", "OcTtopoxHO,
xpytmkoe";
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- OCHOBHBIMH HAAITUCAMH - IIOJTHOC UJIK YCIIOBHOC HAMMCHOBAHUE I'PY30I10JIYYaTECIIsd, ITYHKTA
HasHAa4YCHU C YKa3aHUuEM, IIPHU HCOGXOI[I/IMOCTI/I, IIYHKTAa IICPETPYy3KHU;

- JOIOJIHHUTCIIEHBIMHA HaAIIUCAMH - IIOJIHOC 20048 YCIIOBHOC HanMCHOBaAHHUC
T'PY300TIIPABUTEIIA U HAUMCHOBAHHUEC ITYHKTA OTIIPABJICHHUA ]
- I/IH(l)OpMaI_[I/IOHHBIMI/I HagIMuCIMH - MacCChl 6p}7TTO H HCTTO TIPY30BOro MeECTa B

KHJIOTpaMMax, TadapuTHBIE pa3Mephbl TPY30BOTO MecTa B CAHTUMETpax M 00bheM Tpy30BOTO MecTa B
KyOMUeCKUX MeTpax.

TpaHcmopTHas MapKUPOBKA HAHOCUTCS Ha (aHEpHBIE WM MeTaluthnueckue spiasiku. [lopsimok
pacToNOXKeHUsI MAPKUPOBKHU Ha OJHON U3 OOKOBBIX cTeHOK cooTBeTcTBYeT 'OCT 14192-77 Ha Tapy.
MapkupoBKy HAHOCAT Kpackoill Mo TpadapeTy WIH OT PyKH OBICTPO BBICHIXAIOIIEH, BOJTOCTOUKOM,
CBETOCTOMKOM, CONECTOWKOM Kpackoil, MPOUYHON Ha CTHpaHWE W pa3MbiBaHWe. OCHOBHBIE HAJITHUCH
HaHOocsITCsl BhIcOTON 30MM. JlomonHUTENbHBIE U MH(POPMAIIMOHHBIE HAAMHUCH HAHOCSTCS BBICOTON
10MM.

[Tocne yxmamku OaphepoB B TapHBIA SIIHUK, TOCTEAHUN OOTSATUBAETCS 1O TOpIlaM CTalbHON
nenbHOM JeHTOM ceuenmeM 0,4 x 20 MM u mmomOmpyetcs. I11oMOBI myi mpemoTBpaIieHus OT
TMOBPEXKICHUS TTPU TPAHCTOPTHUPOBAHUU pACHONATaloTCsS B TIYXUX OTBEPCTHSX OOKOBBIX CTEHOK U
3aIUIIAI0TCS] CKoOaMHu.

B Teuenue rapaHTHITHOTO cpoKa MOTPEOUTENh NOJDKEH COXPAHSITH YIAKOBKY (YIIAKOBOYHBIN U
TPAHCTIOPTHBIH SINKKH), B KOTOPOM MPUOBLTH Oapbephl.

2 OBECIIEYEHMUE B3PBIBO3AIIINIIEHHOCTHU

B3priBo3amuineHHOCTE 0aphepoB obecreunBaeTcsl BUAOM B3PBIBO3ANIUTH "HCKpoOe3onacHas
JJeKTpUYecKas Ilenb" ypoBHA "ia" W BBIIOJHEHHEM WX KOHCTPYKIIMHM B COOTBETCTBHH C
tpeboBanusmMu ['OCT P 51330.10-99 (MDK 60079-11-99).

Ob1mas cxeMa o0ecriedeHusl B3pbIBO3ANIUINIEHHOCTH CUCTeMBI TToka3ana B [Ipunoxenun E.

Bun B3peiBo3amuThl  "HckpobOe3omacHas dleKTpudeckas IIemb" JocTUraeTcsl 3a CcYer
OTpaHUYEHUSI TapaMeTpoOB HIIEKTpUUYECKUX Ieneil OaphepoB (cM. 1. 3.1) 1m0 HCKpoOe30macHBIX
3HAUEHUH, a Takke TPUMEHEHHUS pa3JAelUTENbHBIX 3JEeMEHTOB, KOHCTPYKIIMS H dJIeKTpHUuecKas
MMPOYHOCTh M30JAIMH KOTOphIX ymoBinetBopsieTr ['OCT P 51330.10-99 (MOK 60079-11-99), uto
MOATBEPXKICHO pe3yIbTaTaMu UCTIBITAaHUH.

OrpanndeHue TOKa KOPOTKOTO 3aMBIKaHUS B HCKpOOE30IMacHBIX IIeTsiX OaphepoB
o0ecrieunBaeTcs HaJIWMYWEeM B HHUX 3allUTHBIX PE3UCTOPOB. DTH PE3UCTOPHI KOHCTPYKTHBHO
BBIIETIEHBl B OTACTHHYIO 30HY M JUISI WCKIIOUEHHUS WX TOBPEXKICHHUS 3alIUTHl CIEIHATEHBIM
kommayHaom Ttuma BUKCUHT. Pacmonoxenuwe 3amMTHBIX PE3UCTOPOB Ha IIaTax OapbepoB
nokazano B [Ipunoxenun /I.

OrpanndeHue HanpsbKeHUs oOecreunBaeTCsl CXEeMOTEXHUKON M KOHCTPYKIIMEH H30TUPYIOIINX
npeoOpazoBareneit HampspkeHus: ¢upmsl TRACO, a Takke MNpuMEHEHHEM JBYXCTOPOHHHUX
crabunmutpoHoB TRANSIL ¢upmsr STMicroelectronics.

DNeKTpUUecKre IIeTH, TaTbBaHUYEeCKU CBSI3aHHBIE ¢ UCKPOOE30MacHBIMHU IIETISIMH Oapbepos,
OTJIeJIeHbl OT HHUX TIeYaTHBIM 5KpaHOM. OKpaH »JJIeKTPUUYECKH COeIWHEH IyOInpoBaHHBIMU
MPOBOJHUKAMHU € KpalHUMM KOHTakTaMu pa3zbema X1, W, Jjanee, BHEITHUM MOHTAKOM, C TTIaBHBIM
323eMIISIFOIIIUM (KOPITYCHBIM) OOJITOM CTOMKHU, B KOTOPOI YCTaHOBIEHBI Oaphephl.

[IpucoennHenre W OTCOETUHEHHE pa3zbeMOB OapbepoB JOHKHO TMPOU3BOAUTHCS TIPU
OTKJIIOUeHHOM TuTanud. [lepen npucoenHEeHUEM JUHHUMA CBSI3U ¢ B3PHIBO3ALTUINICHHBIMHI JaTYUKAMHU
Oapbepbl JOMKHBI OBITH HAJIE)KHO 3a3eMIIeHBl. [10 OKOHYaHNM MOHTaXHBIX PadOT cleayeT MPOBEpUTh
BEITUMYHUHY COMPOTUBICHUS HCKPO3AITUTHOTO 3a3eMJIEHHUs, KOTopasl He oM KHA MpeBbiaTh 1 Om.
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K mpucoemHUTETFHBIM YCTpOHCTBaM OaphepoB ¢ MapKHPOBKOM «HCKpOOe30IMacHbIe IS
JOTyCKaeTCsl TIOIKITIOYEHHE TOJIPKO B3PBIBO3AITUINCHHOTO 3JEKTPOOOOPYAOBAHUS, HMMEIOIIETO
cepTH(HUKAT COOTBETCTBHS M pa3pelleHHe Ha TIpuMeHeHHe @DenepambHONH CIyKOBI 10
9KOJIOTHYECKOMY, TEXHOJOTHYECKOMY W aTOMHOMY HAI30py BO B3PBIBOOIACHBIX 30HAX, TJE
BO3MOJKHO 00pa3oBaHHe Ta30BBIX cMeceid kateropuu IIC, a TakKe HPOCTHIX 3JEKTPOTEXHHIESCKUX
YCTPOHCTB, COBMECTUMBIX ¢ HCKPOOE30IMMacHOW AIeKTpHYecKo# 1membio B cooTBeTcTBUU ¢ ['OCT P
51330.10-99 (MDK 60079-11-98).

DIEeKTpUYECKHE TMapaMeTphl 3JIEKTPOOOOPYAOBAHHS, MOJKIIOYAEMOT0 K COCJIUHHUTEITHHBIM
yCTpoiicTBaM OapbepoB ¢ MapKHPOBKOM «HCKpOOe30omacHble IENMH», BKJIOYas IapaMeTphl
COCTMHHUTENBHBIX KaOemnel U MpoBOIOB, HE TOJDKHBI IIPEBHIIIATh 3HAYCHUH, YKa3aHHBIX B pa3jerne 3.1
HacTosIero PD.

3 UCHOJIb30BAHUME 110 HASHAYEHHUIO

3.1 IKCMIyaTallHOHHbIE OTPAHNYCHHUSA

[Ipu skcmmyaTtanuu GapbepoB HEOOXOAMMO CJIEI0BAaTh BCEM PEKOMEHJAIUSM B IOJIHOM
COOTBETCTBUM C pazjenamu Hacrosimero PD. Kpome Toro, HeoOXOAMMO BBIIOJIHSTH MECTHbBIE
WHCTPYKILMH, JEHCTBYIOIIUE B JIaHHOM OTpaciiy NMPOMBIIUIEHHOCTH, a TaKXXe JIpyrue HOpMaTHUBHBIC
JIOKYMEHTBI, OTIpeIEIISIONINE MPaBUIa SKCILTyaTallii B3phIBO3AIUIIIEHHOTO JIEKTPOOOOPYIOBAHMSL.

[IpenenbHble mapaMeTpsl BHEITHUX HCKPOOE30MACHBIX 3JEKTPUUECKUX Iieneil 6aphepoB He
JIOJIKHBI TIPEBBIIATH CJIETYIOINX 3HAYSHUI:

MaKCHMaJIbHOE BBIXOJAHOE Hanpspkenune, Uo — 27 B;
MakcuMaJIbHas BHEIMHSST eMKOCTh, Co — 0,085 Mx®D;
MaKCHMaJlbHas BHEITHSIS WHIYKTUBHOCTh, Lo — 2,0 MI H;
MaKkcuMaabHOE BXO1HOE Hampspkenne, Um - 250 B AC.

bapsepsr BI-01-00, BI-01-00:
e MaKCHMAJILHEIN BRIXOJHOH TOK, o — 61 MA;
e MaKCHMaJIbHAs BBIXOJIHAS MOIMHOCTE, Po - 420 MBrT.

bapsepsr BI-02-00:
® MaKCHMAJILHEIN BRIXOJHOH TOK, Jo — 86 MA;
e MaKCHMaJIbHAs BBIXOJIHAS MOIIMHOCTE, Po - 580 MBrT.

bapeeps BI-02-01:
® MaKCHMAJIBHBIN BRIXOJHOH TOK, Jo — 2,0 MA;
e MaKCHMaJIbHAs BBIXOJIHAS MOIMHOCTE, Po - 10 MBT.

bapsepsr BI-03:
® MaKCHMAJIBHEIN BRIXOJHOH TOK, Jo — 35 MA;
e MaKCHMaJIbHAs BBIXOJIHAS MOIMHOCTE, Po - 235 MBrT.
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3.2 IoaroroBka 6apbepoB K NCMOJIb30BAHHIO

[locne mosryueHus, MAJIUTENBHOTO XPAaHEHUsS WU TPAaHCIOPTUPOBAHUS OapbepoB B
TPAHCTIOPTHOM Tape HEoOXOIUMO IMPOU3BECTH BHENIHWA OCMOTP TPAHCHOPTHOTO W YKIJIAJOYHBIX
SIIIIAKOB ¥ TPOBEPUTH [EJIOCTHOCTH YIIAKOBKH.

IIpu oOHapyXeHHWH HapyIIeHWs] [EJIOCTHOCTH TPAHCIOPTHOW WM YKIAJIOYHOW Tapsl
HE0OX0JIMMO COOOIIUTL O HAPYIIEHUH TPEANPUITHIO - U3roToBHUTEMO. JlambHelas sKcITyaraus
O6apbepoB BO3MOXKHA TOJIBKO € Pa3pelieHus MPeAIpUsThS - U3TOTOBUTEIIS.

Ecin nenoctHOCTH Tapbl HE HapyllleHa, Oapbep cielyeT W3BJIeYb U3 YIaKOBKH, MPOBECTH
BHEIIIHUI OCMOTP HA OTCYTCTBHE MEXAHUUYECKHUX ITOBPEXKIACHUN U IPOBEPUTH €0 KOMIUIEKTHOCTD.

B cnywae xpaHeHHs MM TpaHCHIOPTHPOBAHMSI OapbepoB IIPU TeMIEpaType HUXKe HYIs
T'PaJIyCOB, BBIJIEPKATH €r0 B HOPMAJIBHBIX YCIIOBUAX B TeueHUE |12 9acos.

3.2.1 Ilopaook ycmanoexku

Ilepen HauamoM MOHTaXka Gapbephl ClIe/lyeT OCMOTPETh U IIPOBEPUTH 1I€TIOCTHOCTH 2JIEMEHTOB
TJ1aThl, TIEYaTHBIX IIPOBOJIHUKOB M OTCYTCTBUE MOBpEXIeHUH pa3beMoB. [Ipu padote ¢ 6apbepamu He
JIOTIYCKAIOTCS y/1apbl, MEXaHUYECKHE MOBPEXJICHUS, TPUIIOKEHNE OOJIBITNX YCWIMH TPU CTHIKOBKE
pa3beMoB. 3alllUTHBIE AJIEMEHTHI, a TaKXKe MECTO I0J HUMHM Ha HI)KHEH CTOpOHE MIaThl, JIOJKHBI
OBITH 3aJIUTHI KOMIIAyHJIOM, PAcCTOSIHME MeEXJy JIF000i TOUKOo# (B TOM UHCIE BBIBOJOM) JIFOOOTO
3al[MTHOTO 3JIEMEHTa M KpaeM 00JIacTH 3aJMBKHU JIOJDKHO COCTaBIISAITH HE MeHee | MM. 3aluTHBIE
9JIEMEHTHl HE JOJDKHBI UMETh MOBPEXKIACHWH, KOMIMAyHJ HE JIOJDKEH WUMETh TpPEU[MH M CKOJIOB.
PacriosioxkeHne 3alMTHBIX DJIEMEHTOB Ha Iuiatax OapbepoB mnokazaHo B [lpunoxenun [l
JlomyckaeTcst 3aJinBKa KOMITayH10M OoJibInelt 30HbI Ha TIaTe, yeM ykazaHo B [ [punoxxenun /1.

IIpu nepBoHauanbHON yCTaHOBKE OApHEPOB CIIEYET BHITTOIHUTH CIIEAYIOIINEe JeHCTBUS:

- nus 6apbepa BI-03 ycranoBuTh mepembruku J1-1...4 B TON0XeHWE, COOTBETCTBYIOIEE
TpeOyeMoil MOJIIPHOCTH MHUTAHUSI BXOJ0B. Eciin MepemMbluKH yCTaHOBJIEHBI MapalljielIbHO pazbeMaM
Oaprepa, cxeMa TOJKIIOUEHHS] BXO0B - “o0HMit MUHYC”, ecliu NMEepHEeHAUKYIISIPHO - ~0o0Imui mioc”
(em. m. 1.3.2.3). Jlng ycTaHOBKM TIepeMbIYEK HEOOXOJMMO CHSITh KPBIKY Oapbepa, BBITOJIHUTH
YCTaHOBKY M€PEMBIUEK U 3aKPBITh Oapbep KPHIIIKOi;

- ycraHoBHUTH Oaprep Ha DIN—petiky Tuma DIN3 (TS35/F6) wum DIN1 (TS32/F6);

- yOenauThesl, UTO HaIpspDKeHHE NMUTaHMsS OaphepoB HaxojuTcsl B mpexaenax ot 20 mo 30 B.
[IpeBbillieHHe HANpsOHKEHUS TUTaHWS HE HAPYLIUT MCKpOOE30NacHOCTh BXOIHBIX Ilernei Oapbepa,
0JIHAKO MOJKET TPUBECTHU K BBIXOJY €0 U3 CTPOS;

- TOJKJIIOUUTH K Oaphepy CHUTHAJIbHBIE MPOBOJA M MPOBOJA MUTAHUS B COOTBETCTBHH C
I[OKOJIEBKOW pa3zneMoB Oaphepa.

BHUMAHHE! Tlooknioyenue cliedyem GblNOIHAMb € OCODEHHOU  AKKYPAMHOCMDBIO.
Heobxo0umo evidepoicams cmpozoe coomeemcmesue mMexHcoy nopaoKosbiMU HoMepamu KOHMAKmMo8 u
HazHauenuem cueHanos. Illpucoedunenue u omcoeOuHeHue pazvbemos 0apvbepos  OO0NHCHO
NpouU3600UMbCL.  NpU  OMKIIOYeHHOM numanuu. Ileped npucoeouHenuem JUHUL  C643U C
83PbIBO3AUUUEHHBIMU OAMYUKAMU 6apbep 00J1ceH Oblmb HAOEHCHO 3a3eMIIeH.

- wmomudukammu  O6aprepoB BI-01 u BI-02 mnepen Hawanmom wu3MepeHWH HEOOXO0IAMO
BBIJIEPKATh BO BKIIFOUEHHOM COCTOSTHHM B TEYEHHUE Yaca.
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3.2.2 llepeuunas nogepka

Ecnmu momudpukanuu 6apeepoB BI-01 u BI-02 mpumensitorcss B cdepax pacmpocTpaHeHUs
rOCyJTapCTBEHHOTO METPOJIOTUYECKOTO KOHTPOJS U Ha/A30pa, OHU MOJAJEXAT TepBUYHON TTOBEPKE 10
BBO/JIa B IKCILTyaTaIHIo.

3.3 Hcnoab3oBaHue 6HapbepoB

[Ipesxxne uemM Hawyath paboTry ¢ Oapbepamu, HEOOXOAMMO  O3HAKOMHUTBCS  C
AKCIUTyaTalAOHHON JTOKYMEHTAIMEH U KOHCTPYKITuEH OaphepoB.

Baprepbl ycTaHaBIMBaIOTCS BHE B3PBIBOOIACHBIX 30H IS COBMECTHOM palboThl C
JaTYNKaMH, YJAOBJIETBOPSIIOLIMMY YCJIOBHSIM, NpPUBEICHHBIM B pasneine 2. [lpucoeaunenue u
OTCOEIMHEHNE Pa3beMOB 0aphepoB JOJIKHO MPOU3BOIUTHCS MPH OTKIIOYeHHOM nutaHuu. [lepen
MPUCOEMHEHUEM JIMHUM CBSI3M C JaTuyuKaMu Oapbep JIOJDKEH OBITh HaJeKHO 3a3eMJIEH (BBIBOIBI
“GND” paszsema X1). OOmass cxema oOecriedeHHs] B3PHIBO3AMUINEHHOCTH TIOKa3aHa B
[Tpunoxenun E.

Jlist mpaBUnIbHOM paboTH OGapbepoB HEOOXOUMO TaKKe 00eCIeunTh HaJe)KHOE 3a3eMIICHUE
HCTOYHUKA, OT KOTOPOro 3amuTaHbl Oaphepbl, U OIUIETOK CUTHAIBHBIX Kaleieil. He gomyckaercs
HaJuuue “neTens’ B CXEMe 3a3eMIICHUSI.

4 TEXHUWYECKOE OBCIYXKXKNBAHUE

Paboratomue 6aprepbl TEXHUYECKOTO 00CTYKHUBAaHUSI HE TPEOYIOT.

5 TEKYIIUWA PEMOHT

bapbepsl SBISIOTCS BOCCTAHABIMBAEMBIMU W PEMOHTONPUTOJHBIMU M3JeNusIMU. B nepuon
JKCIUTyaTallK B CIydasx, He TpeOYIOIUX 3aBO/ICKOT0 peMOHTa (MJIM BbI30BAa OpUTaabl IPETPUSITHSI-
W3TOTOBUTENSI) MOTPEOUTEIO pa3pernaercss CBOMMHU CHJIAMHU TPOM3BOAMTH 3aMEHY BBIIIEAIINX W3
cTpost 6aprepoB ¢ ucrnoas3oBanrem 3UIIL.

CBesleHHsI O HEMCNPABHOCTSIX 3aHOCITCS B pazjen “Yuer HeHcIpaBHOCTEH Tpu
AKCIUTyaTaruu’” macnopra.

6 TIPABUJIA XPAHEHUSA

XpaHenue OapbepoB MOXET OBITh KpaTKOBPEMEHHBIM (TapaHTUHHBIM) W JUINTEJIBHBIM B
OTarUIMBaEMOM XPaHHITHIIIE.

["apaHTHITHBIN CPOK XpaHEHUS] 0aphePOB C MOMEHTA M3TOTOBIICHHS: 2 TO/A.

Cpox IUTENIbHOTO XpaHeHUs 0aphepoB B OTANIMBaeMoM xpanwmine: 10 jer.

[Ipn xpanernnn OaphepoB CIEAYET BBIIEPKUBATH CIEAYIONIAE TapaMeTphbl OKpYXKaroImei
CpeJIbI:

- B OTAIUIMBAEMOM XpaHWIHINE TeMIepaTypa Bo3ayXa J0KHA ObITh B npejaenax ot mitoc 5 °C

no mmoc 40°C, otHOcuTenbHas BIaxHOCTH 10 80% mnpu temmeparype tmoc 25°C 6e3

KOHJICHCAIINH BJIary;

- CoJIepKaHre KOPPO3UWHBIX areHTOB B aTMocdepe XpaHWIUIIA HE TOJIKHO MPEBBIIATE!

e ceprmcToro rasa 20 Mr/m’ B CyTKH;

e  XJIOPHCTEIX COJICH 2 MI/M® B CYTKH.

Bapreps! mepen 3aknaskoi Ha JUTMTENFHOE XpaHEeHWe (10 WCTEUSHWH TapaHTHHHOTO CpoKa
XpaHEHU$) T0JKHBI ObITh TEPEKOHCEPBUPOBAHBI.

Poccus, Mockea, Llleaxoeckoe w., 77. B+ Fax :(495)460-3844 , (495)460-4059. E-mail:Emicon@dol.ru. 15



74 Bapsepot uckpozawjumot cepuu BI ]

KoHcepBanust gomxHa TPOBOIUTHECS B MOMEIMIEHUM TpH Temmeparype Bo3ayxa mumoc 20°C
+5°C ¥ OTHOCHTEeNbHOH BIaXHOCTH He Oosee 70% 0e3 pe3kux KoneOaHWUU TeMIepaTyphl.
[Tomemmenue MOMKHO OBITH 3AIUINEHO OT TPOHUKHOBEHHS B HEro aTMOC(EpHBIX OCAIKOB H
KOPPO3MOHHOAKTUBHBIX Ta30B (XJIOp, CEpOBOAOPOJ, AaMMHUAaK, CEpHHCTBIA ra3 u ap.). llpu
MPOBEJIEHUU PadoT M0 TepeKoHCepBallK cleayeT coOmoaaTh TpedboBanus O6e3omacHocT mo ['OCT
9.014.

7 TPAHCIHIOPTUPOBAHHUE

TpancmopTtHass Tapa ¥  YHOakoBKa  OOECMEUHMBAIOT  COXPAHHOCTH  OapbepoB  TpH
TPAHCTIOPTUPOBAHUKM  BCEMH BHUJAMHU  TPAaHCIOPTA: aBTOMOOWIBHBIM,  IKEJIE3HOJOPOKHBIM,
BO3TYIITHBIM (TIPH YCTIOBHUH pa3MellleHus 6aphepoB B TepMETU3UPOBAHHOM OTCEKE) B COOTBETCTBUH C
MpaBUJIaMU TPAHCIOPTUPOBAHUS TPY30B HA COOTBETCTBYIOIIEM BHUJE TpPaHCIOPTAa U MPH XpaHEHUH
€ro B T€YEHUE CPOKOB, YKAa3aHHBIX B pazjede 6.

[Ipu TpaHCIOPTHPOBAaHUM YIMAaKOBKa OapbepoB JOJDKHA OBITH 3aliuilieHa OT MPsIMOTO
BO3JIEHCTBUS aTMOC(EPHBIX OCATKOB.

TpaHncmopTHpoBaHHe BCeMH BHIAMHU TPAHCIOPTA MOXET TPOBOJUTHCS B  CIEAYIONTUX
YCIIOBUSIX:

1) TeMmiepaTypa okpykaromero Bo3ayxa oT Munyc 60 mo mmoc 60°C;

2) oTHOCUTENBHAS BIaxHOCTh 98% mpu Temneparype mmoc 25°C;

3) atmocgepnoe gaBnenue ot 12 klla (90 mm pt. ct.) 1o 100 xI1a (750 MM pT. cT).

[Ipu morpy3ke u BBITpy3Ke Oapbephbl He OpocaTh, cOONIOIATh MEPHI MPETOCTOPOKHOCTH OT
MTOBPEXKACHUS TAPHOTO SIIIHKA.

[locre morpy3kd B TpPaHCHOPTHOE CPEJCTBO SIIMK 3aKPEIUisieTcs C IEeTbl0 HCKIIOYECHHUS
BO3MOKHOCTH €0 MTPOU3BOJIBHOTO EPEMEIIICHHUS.

8 IPABUJIA O®OPMJIEHUS 3AKA3A

[Ipu odopmiienun 3akaza Ha Oapbephl B ONaHKe 3aka3za HEOOXOJIUMO YKa3aTh CIEAYIOIIHe
TaHHBIE:

e “HammeHoBaHMe” - yKa3bIBaeTCsl MOJTHOE HAaMEHOBaHKE Oaphepa ¢ y4eToM MOTU(PUKAIIN;

e “Komi-B0” - yKka3bIBaeTCsl KOJTHMYECTBO MOCTABISIEMBIX U3/ICTTUI TaHHOTO HAaMEHOBaHUSI.

Kpowme Toro, B O1aHKe 3aKka3a MOTYT OBITh OTOBOPEHBI OCOOBIE YCIOBHSI TOCTaBKH OapbepoB.
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IIpunoxkenne B

O6bexTHBII pazbem BI-01
Homep Nnentnduxarop
KOHTAKTa CHUTHAJIA
| ouT
2 +IN
3 -IN
4 0VI

LlokoneBka 00BEKTHOTO pazbema X2 moaudukanuit 6aprepa BI-01

Oo6bexTHBII pazbem BI-02
Homep Nnentunduxatop
KOHTaAKTa CHMI'HAJIA
1 +IN
2 -IN
3 +E (8 BI-02-01 He noakmoyen)
4 -E (B BI-02-01 He nmoakimoueH)

[ToxomneBka 00BeKTHOTO pazbeMa X2 moaudukamnuii 6apeepa BI-02

Cucremuslii pazbem BI-01 u BI-02
Homep Nnentnduxarop
KOHTAKTa CHUTHAJIA

| GND
2 +U

3 -U

4 +OUT
5 -OUT
6 GND

LloxoneBka cucteMHoro pazreMa X1 moaudukanuii 6apsepon BI-01 u BI-02
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Bapvepuot uckpozauwyumeol cepuu Bl ]

IIpunoxenne B (mpoaoxenne)

O6bexTHBII pazbem BI-03
Homep Nnentnduxarop
KOHTAKTA CHUT'HAJIAa
| IN1
2 IN2
3 IN3
4 IN4
5 COMIN
6 COMIN

LloxoneBka 00BekTHOTO pazbema X2 6aprepa BI-03

Cucremnslii pazsem BI-03
Homep Nnentunduxatop
KOHTAKTA CHTHAJIA

1 GND

2 +U

3 -U

4 COMOUT

5 COMOUT

6 OUTI

7 OUT2

8 OUT3

9 OUT4
10 GND

[ToxoneBka cuctemHoro pazrema X1 6aprepa BI-03
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[Tpumep monknovdeHus moaudukanuii 6aprepa BI-01
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[Tpumep nmonknovyenus 6aprepa BI-02-01
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[Tpumep moakntovenus 6aprepa BI-03
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Pacnonoxenue a5eMeHTOB Ha 1ate Mmoaudukanuii 6aprepa BI-01

Poccus, Mockea, Llleaxoeckoe w., 77. B+ Fax :(495)460-3844 , (495)460-4059. E-mail:Emicon@dol.ru. 30



74 Bapsepot uckpozawjumot cepuu BI ]

IIpunoxenne /[ (mpomokeHue)

IILII nOu
J ] . 00000 O
O 1 e = v
= O |
= O | 2 o -
eesS L H o
— 1 5 EO = ] ] @ E B 8 &
+ = = [ 0 g8 %:%%%Z%
ava O 1 EEsg o =
W e i
= — O o0 = [B= g
— =4 |- M =g E K
T = Oe= = = O= %
* ()

R26

}}\ 3SNA1ILLI SIS 2ve
35N HHOMLIN H3iive
WW 44'Ywooz - end'1nd

[ EY PS _el |
= Ol= }i i 2iva a e\
% = ] ] “= O= §§
= = Y=
3 H O U gEE B8 g
% . = zm 9 oF B
S =0 pag | = B He™
= ] Oll= ggge® =5
X - S - \i é\% %§>§ B
= = = = K
&2 Q{ }; = 2 = %1&% B
= &
BB
— - SN NN
w0 -
N it {0 070 O
o
=
'S
oy
=
Q
&

Pacnonosxenne anemeHnToB Ha ate 6aprepa BI-02-00

Poccus, Mockea, Llleaxoeckoe w., 77. B+ Fax :(495)460-3844 , (495)460-4059. E-mail:Emicon@dol.ru. 31



74 Bapsepot uckpozawjumot cepuu BI ]

IIpunoxenne /[ (mpomokeHue)

IILII IIUII
J | 4000000
] i =N
] ]
= = ] ] =
g eSS [ | R\, -
= 59 E O J @ EES &
+ = = O [ E_E %:% %ZH
0Iva O 1 588 o =
V4] - = =2
= o= == M = = |t
‘ L = = = = = o= %

};}X}\H ) W %0

3ISNATILLIT SIS 2ve

>3\ 35N NHOMLIN YIIuve
N 34002 - 204 N
i i O ] 5 = =
== 2 =8
o = o= [ ] == = &va =
%» = — O 0 = = \
S [+ I 0 Dges o
= =0 P E" <0 W
& = [ e O W 7
Ll Olg geee® B B
V0 = =
Ee o =
@{ }: = sH B
e— E B8
0 W
2O OO0 O

~

Pacnonosxenne sanemeHnToB Ha ate 6aprepa BI-02-01

Poccus, Mockea, Llleaxoeckoe w., 77. B+ Fax :(495)460-3844 , (495)460-4059. E-mail:Emicon@dol.ru. 32



74 Bapsepot uckpozawjumot cepuu BI ]

IIpunoxenne /[ (mpomokeHue)

J 70000000000
&
= = =
s oL = “é
- =i B
% = =
o g é . BB
= = s B B
+ = E B
= i\
BERRREE ﬁgigigigi
I ST SIS 712 =
T 3504 YHOMLIN $314uive = 88
Ehaaal U007~ 24104 = L
xxxxxxxx lZh TN EZA
AR
= RRRRRRERX =IELE \& NANNRNE
¥ " lgg.gm-BE-BE- 00 N
RSl P il s e o
= +EE+EBE+EBE+BE-

= ﬁ WEE MEE WEE BB QQWQ O O O

(@]

(ol

=

-

Q
[am
=
— ]
-
(ol
=
(]
QO

Pacnonoxxenue anemenToB Ha miiare 6aprepa BI-03
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