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1 Bsgenenue
Hacrosuuii nacnopT pacnpoCcTpaHseTcsl Ha U3BEIIATENb I0XKAPHbIM TbIMOBOMN
onrtuko-ekTpoHHsIi UIT 212-88M (B mnanbHeiimeM — U3BeIlaTeNb) U NpeAHa3HaueH ATt
M3y4YEHUs] TEXHUYECKUX XapaKTepUCTHK, IPUHIIUIA paOOThI, IPaBUII IKCILITyaTal|y,
TPAHCHOPTUPOBAHUS U XPaHEHUS U3BeLaTeNs.

2 Ha3znauenue
W3Bemarens MpeaHa3HaueH Ui OOHApY)KCHHUs 3aropaHus I10 YBCIUYCHHUIO
ONTHYECKOH MIIOTHOCTH CPEJIbI MPH €€ 33/IbIMICHHOCTH.
W3Bematenp pacCYMTaH Ha HENPEPHIBHYIO KPYIJIOCYTOYHYIO pabory B mueiide
MOKapHOW  CHUTHAJIM3AIMK  TOKApHOTO  NPHEMO-KOHTPOJIBHOTO  Tipubopa (B

nmansHeimem [ITKII), obecneunBaromero NOCTOSHHOS HAMPSDKEHHUE MUTAHUS OT 9 1o
30 B.

3 OcHOBHBIE TeXHHYECKHE XapPaAKTEPUCTUKH

YyBCTBUTEIBHOCTD U3BEIATEIISA, 10/M 0,05-0,2
HHueprioHHOCTH cpabaThIBaHUs, C, HE Oojee 5
Hanpsoxenue nuranus, B o1 9 10 30

Toxk, moTpebisieMblil U3BeIaTeIeM IIPU HaNPsHKEHUH
nutanug 20 B, MA
- B IGKYyPHOM pexxuMe, He Ooiree 0,15
- B pexxume «Iloxap» He Oonee 20
W3Bemarens coxpaHseT paboTocriocoOHOCTh NPH
BO3/ICIICTBUH HA HETO:
- BO3YIIIHOTO ITOTOKA CO CKOPOCThIO 10 10 M/c;
- (hoHoBoI1 ocBemeHHocTH A0 12000 JIK OT HCKYCCTBEHHOTO
WJIM €CTECTBEHHOT'O HCTOYHHKA OCBEIICHUS.
JlonmycTumblil AMana3oH 4acTOT CUHYCOUJAIbHOM

BuOpammu ¢ yckoperuem 0,59, ' ot 10 mo 150
Junana3on pabounx Temmeparyp, °C ot muHyc 10 10 50
MakcHManbHO JOMYCTHMAs BIAXKHOCTh TIPH

temneparype 40°C, % 93
CrerneHp KECTKOCTH K BO3IEHCTBUIO

JIEKTPOMAarHUTHBIX TOMEX BTOpas

I'aGapuTHBIC pa3Mephl U3BENIATENsT C PO3ETKOH, MM

He OoJee 0 72x50 mm
Macc u3Bemniarens ¢ po3eTKoH, Kr, He OoJiee 0,1
Cpenusisi HapabOTKa Ha OTKa3, 4 60 000
Cpennuii Cpok CIIyXOBbl, JIET, HE MEHEee 10



4 KoMIJIEeKTHOCTh

KomrmiekT mocTaBku BXOJIAT:
- U3BEILATEeNb M0KAPHBIN ABIMOBOX
OonTUKO-31eKTpoHHbIN UIT 212-88M, it 1
- MacmnopT He MeHee 11T,
Ha YMaKOBKY

5 VYecrpoiicTBO M NIPHHIUI PadoThI

W3Bematens mpeAcTaBiIsieT cOO0W KOHCTPYKIHUIO, COCTOSIIYI0 H3 IIACTMAacCOBOTO
KOpITyca, BHYTpU KOTOpPOIO pPa3MeElICHA AbIMOBas KaMepa C ONTHYECKOW Mapoil u
SIEKTPOHHBIN 0JOK 00pabOTKH HMITYITBCOB.

Ha xopnyce u3Bemarens yCTaHOBIIEH OAWH WHIUKALMOHHBIN CBETOAUO.

IIpuniun neiicTBUS U3BeIaTeNs OCHOBAH Ha KOHTPOJIE OTPaKEHHOT'0 OT YaCTHIL bIMa
MH(POKPACHOTO N3ITYUCHHUSI.

IIpu otcyrcTBuM gpiMa wu3Bematens, nopkmodeHHel k IIIIKII, waxomutcs B
JSKYPHOM PEXHIME.

IIpy nepBuuHONW mOJaue NHUTAHUA NPOUCXOIUT CAMOTECTUPOBAHHE M KOHTPOJIb
ONTHYECKOH cucTeMbl. Bpemst TexHnueckoi roroBHocTH u3Bemarens 50 c.

KoHnTpons 3agbIMIEHHOCTH OKpYXKalOIIEH Cpeapl OCYLIECTBISETCA C MOMEHTa
KpPaTKOBPEMEHHOIO0 MUTaHHsl ONTHYECKOTO HHAUKATOPA.

Buumanue! B oexcypnom pesrcume nepuoouyHocmov Muanus
unouxamopa (4+1) c.

IIpn KoHIEHTpamuu AbIMAa B 30HE ONTHYECKOW CHCTEMBI, DJIEKTPOHHAS CXeMa
m3Bemarens ¢opmupyer curran «lloxkap», mepemaer wu3Bemenue Ha I[IIIKIT u
BKJTII0YAeT ONTHYECKUH HHANKATOP cpabaThIBAaHMUSL.

| Buumanue! B pescume «Ilorcap» zopum nHenpepviéHo. |

Curnan cpabarbiBaHusl UW3Belatens (OPMUPYETCSl YMEHbIICHHEM BHYTPEHHETO
COTIPOTHBJIEHHS 110 BennauHbl He 6osiee 500 Om mpu Toke 20+2MA.

Curnan «Iloxxap» n3BemaTessi COXpaHsIeTcs IMocyie OKOHYaHUS BO3JEHCTBUS Ha HETo
MPOAYKTOB TOPEHUS (IbIMA).

Co6poc curnana cpabareiBanus npoussoautcs ¢ [TTTKIT nepemmocoBkoit win
OTKJIFOUEHHEM MUTaHUsI U3BEIIATENs Ha BpeMsi He MeHee 3 c.

ITocne nepepriBa B ojgaye NUTaHUS JUIUTEILHOCTHIO 10 20 ¢ BO3BpAT U3BEILATENS B
JEKYPHBIN peXUM MPOUCXOIHUT 3a 15 c.

[IpoBepka paboTOCIIOCOOHOCTH H3BEIATENCH, CMOHTHPOBAHHBIX B CHCTEME
M0’KapHOW CUTHAJIM3ALUHU IPOBOIUTCS BBEJCHUEM B UYBCTBUTEIBLHYIO 30HY
ONTHUYECKOI CHCTEMBI, Yepe3 OTBEPCTHE B BEPXHEH YaCTH KOPITyca, CTEPKHS
JUaMeTpoM 110 1 MM (MMHUTAIUS TTOSBICHUS IbIMA).

CrpykTypHas cxema u3Bemaress npuseaeHa B [lpuioxennu A.
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6 VYxkazanue mep GezomacHoCTH

W3Bemarens 1o croco0y 3alMThl OT MOPAKEHUS DIIEKTPHYECKUM TOKOM OTHOCHUTCS K
Il xmaccy mo F'OCT P MOK 60065 u siBisiercst 6€301acHBIM JUIsl 00CTYKUBAIOLIETO
NepcoHaIa MpU MOHTaXe, PEMOHTE M PETJIAMEHTHBIX padoTax.(IMMTaHUe HM3BEIIaTeNs
OCYLIECTBIISIETCSl HANpsDKEHHEM MOCTOsIHHOro Toka 1o 30 B, wuckimovarommm
BO3MOKHOCTb 3JIEKTPOIOPAKEHHS).

HW3Bemarens uMeeT N0kapo0e30nacHoe UCTIONHEHNE KOHCTPYKIIUH.

Crenens 3amursl 06ooukn u3semareis [P 30 mo 'OCT 14254.

7 TloaroroBka K padoTe H MOHTAXK

Hepez[ MOHTa>XOM HCO6XO,I[I/IMO MNPpOU3BECTH BHCIITHHI OCMOTp HU3BCIIATCJIA,
y6e}:[I/ITBC$I B OTCYTCTBHUHU BUAUMBIX MCXaHUYCCKNUX HOBpeKﬂeHHﬁ.

Buumanue! Ecnu uzeewjamenu HAxXoOUIUChb 6 ycio8UAX OMPUUAMEIbHBIX
memnepamyp, He00X00UMO neped GCKPbIMUEM YNAKOGKU GblOepIHCAmb UX,
HpU KOMHAMHOU memnepamype, He menee 4 uacos.

W3Bemarens GukcupyeTcs B po3eTKe IOCPEICTBOM UeThIpex (ukcaTopos. s storo
HEoOXOAMMO COBMECTUB KJIIOY Ha H3BEINaTeNe C KIUOM Ha PO3CTKe, HaKaTh Ha
W3BEIIaTeNb W TOBEPHYTH €ro IO YacOBOM CTPENKE A0 yIopa HE IPUKIAIbIBas
6osipioro ycmnmsi. CHsTHE W3BeHIAaTeNst MPOM3BOAWTCS IIOBOPOTOM €ro IPOTHB
4acoBOI CTPEJKH 10 COBMEIIEHHS KJII0Ya HA po3eTke U u3Bemtarene. [Ipu ornenenun
u3Bemares ot po3eTku [IIKIT ¢pukcupyer curnan «HeucnpaBHOCTEY.

Ha3HayeHne KOHTaKTOB M3BEIIATENS

Tabmuma 3
KoHnrakTr Henb
1 BYOC*
2 +9...30 B
3 OO6mmit
4 OO6muit

*BYOC — BEIHOCHOE YCTPOHCTBO ONTHYECKONW CUTHATN3AIIH.
IIpumeps! moxkmIOYeHWs W3BemaTele B nwuield mpuOOpPOB IPHBENCHB B
IIpunoxenun b.

Buumanue! 3anpewjaemcs nookouamo uzeewamenu oe3
MOKOOZPAHUYUMETILHBIX PE3UCHOPO8 YKAZAHHBIX HA CXEMAX.

Pa3memienne 1 MOHTax H3BEILATENECH IOMKHBI MPOBOAUTHCS B COOTBETCTBHU C
tpeboBanusimu HBIT 88-2001* 1 nmpoekTHOH JOKyMEHTalHH.
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I1omanp, KOHTPOJIMpyEeMas OJHMM H3BEIIATEIEM, a TakKe MaKCHMallbHOE
PacCTOsIHUE MEXK Iy M3BELIATE/ISIMH, U3BEIIATCIIEM W CTCHOW IMPUBEACHBI B Tabmuie 1.
Tab6muma 1

BricoTa ycranoBku | [lnomanp, KoHTponu- | MakcuManabHOE PacCTOSIHUE, M
U3BEUIaTeNs, M pyemas ZO,Z[HI/IM Moy Or isemarens
U3BElIaTeNeM, M
H3BEHIATeISIMU JIO CTEHBI
Ho 3,5 Jo 85 9,0 45
Or 3,5 10 6,0 Jo 70 8,5 40
Ot 6,0 10 10.0 Jo 65 8,0 4,0
Ot 10,0 g0 12,0 Jo 55 7,5 3,5

[To okoHYaHMYM MOHTa)a BCEW CHCTEMBI HEO0OXOIUMO:

- YCTaHOBMTH JACKYPHBIH pexxuM paboTel cucteMsl ¢ momonisio [ITTKIT;

- TIPOBEpUTH PabOTOCIOCOOHOCTh H3BEIATENs ITyTeM BBEACHHS B OTBEPCTHE
KPBIILIKK  CTEKHSI-UMHTATOpa TMOSIBICHUS JbIMa M OJHOBPEMEHHO BKIIOYHUTH
cexyHznomep. [lo cekyHIOMepy oOmpenenuTh MHEPIHOHHOCTh H3BELIATEINs, KOTOpas
JIoJDKHA OBITH He Oojiee 5 cek;

- yOemuTbcss B cpabaThIBaHMM H3BEINATENST 10 BKIIOYCHHIO ONTHYECKOTO
MHAMKATOpa Ha Kopmyce U npuemy curnana «[1OXKAP» ITITKII;

- YCTAaHOBHTbH JIEKYPHBIH PEKUM PaOOTHI CHCTEMBI;

- U3BJICYB M3BELIATEIb U3 PO3CTKH;

- yoeautscs B npueme curHana « HEMCITIPABHOCTby IIIIKII;

- BCTaBUTh U3BEIIATENb B PO3ETKY;

-YCTaHOBHTH JISKYPHBIH PEXKUM pabOThl CUCTEMBI.

8 Dkcmiryaranus, TeXHHYeCKoe 00C/Iy:KMBAHUE H IPOBEPKA COCTOSHHUS.

He momryckaercst SkcIuryaramus u3BeaTeneli B IOMEIICHUSIX ¢ XUMIYECKH aKTUBHON
U 3JEKTPOIIPOBOIHON MBUIBI0. JlomycTHMasi KOHIICHTPALKS IBUTH B KOHTPOIUPYEMOH
30HE HE JTOJDKHA IPEBBIIATE 5 MI/M>.

[Ipu mpoBeeHUN PEMOHTHO-CTPOUTEIBHEIX Pa0OT B MOMEUICHUAX, TJI€ YCTAHOBIICHBI
W3BEIIATENN, PEKOMEHAYETCS WX CHATHE WJIM 3alldTa OT MEXaHHMYECKUX
HOBpe)K}:[eHI/Iﬁ U MNomnaJgaHus NbLJIA U TPA3HU.

IIpu 06CIy)KMBaHUU CUCTEMbI IOYKAPHOU CHTHAIM3AMU PETyJISIPHO, HE MEHEE OJIHOTO
pasa B 6 Mecs1eB He0OOX0IUMO TPOAYTh U3BEIIATENN BO3yXOM, B TeUeHHE | MUHYTHI,
CO BCEX CTOPOH ONTHYECKOH CHCTEMBI, HCIIOJIB3Yys Ul ATOH LeNH MbUIecOoC, 00
xommpeccop ¢ masieHueM (0,5...2) Kr/cm?, mociae 9ero MpoBECTH MPOBEPKY pabOThHI
n3BeIaTenei B cucteme (CM.1.7.7)

9 Bo3MokHBIC HEHCIIPABHOCTH U CIIOCO0OBI HX YCTPAHEHUS

9.1 IlepeueHp mpocTeHIINX, HaHOOJIEE YACTO BCTPEYAMOIIUXCS HEHCIPABHOCTEH, W
METOBI HX YCTPaHECHUs IPUBEACHBI B TA0OHIIE 2.
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Tabmuma 2

XapakTepHble HEHCIIPaBHOCTH, BeposiTHas npuunHa Meronpl ycTpaHeHus

BHEIIIHEe HpOsIBJICHNUE u HEHCIIPAaBHOCTHU HEHCIIPABHOCTU

JIONIOJTHUTENbHbIE IPU3HAKU

1. M3BemaTenp He paboTaeT OTCyTCTBYyeT KOHTAKT IIpoBeputh

2. U3Bemarens He 3aMKHYT u3Bearens - 6aza HPY>KUHSIIHE

LENbI0 MEXy KOHTakTaMu 3 u 4 KOHTAKTHI Ha 0aze

3. W3Bemiatens cpabaThiBacT B B 30He onTrueckoro OuucTuth

OTCYTCTBUH JbIMA y3J1a HaXOUTCS IbLIb U3BelIaTeNb OT MbUIN
IIPOyBKOM
BO3IYXOM

10 TpaHcmopTHpOBaHHE H XpaHEHHE

10.1 TpancnopTupoBaHHE H3BELIaTENEH B YMAKOBKE MPENNPUITHS H3TOTOBUTENS
MOXET IPOM3BOIUTHCS JIOOBIM BHAOM HAa3€MHOTO, BO3IYIIHOTO WJIH MOPCKOTO
TpaHcropTa. 3HAaueHHWE KIMMAaTHYECKUX M M MEXaHMYECKHX BO3ICHCTBHH mpHU
TPaHCHIOPTHPOBAaHUH JOJDKHBI cooTBeTcTBOBaTE [ OCT 12997-84.

10.2 XpaHeHue u3BemaTeNs B ylakoBKe TOJDKHO COOTBETCTBOBATH YCIOBUSM 2

I'OCT 15150.

11. TapanTHH U3rOTOBHUTEJS

11.1 TapanTuiinelil cpok U3BewIaTeNs cocTaBisieT 18 MecsLeB co JHS BBOJAA €T0 B
9KCIUTyaTaluio, WK 24 Mecsia ¢ MOMEHTa U3rOTOBJICHUSI.

11.2 be3Bo3Me3AHBII PEMOHT MJIM 3aMEHa U3BELIaTelsl B T€YEHHE rapaHTUHHOrO
CpOKa MPOU3BOMUTCS NPEATNPHUITHEM H3TOTOBHUTENEM IPH YCIOBUU COOOICHUS
MOTpeOUTENIEeM MPABUIT HKCILTYyaTAIIH, TPAHCTIOPTHPOBAHUS M XPAHCHUS.

11.3 Tapantus aBTOMAaTUYECKHM TepsSE€T CUIY IpPU BCKPHITHM, PEMOHTE
MOCTOPOHHUMH  JIMIIAMU, HAHECEHHMH MEXaHWYeCKUX YJapoB, MOBPEXKICHUU
MOBEPXHOCTH U MAPKUPOBKHU U3BEHIATEIS.

I"apaHTHiiHBIN CPOK 3KCILTyaTalluu MPOAJIEBAETCS HA BPEMs, B TEUEHUE KOTOPOTO
M3BEIIaTeNb HAXOMWICS B peMoHTe. 10 OKOHYaHWM TapaHTHHHOTO CPOKa PEMOHT
M3BemaTeNnel mpou3BoauTcs miatHo cneruanuctaMmu OO0 «PagoTexHo».

12 CBeaenusi 0 pekjIaManusix
12.1 B caydae BeIXxoja M3BEIATENs U3 CTPOsS B MEPHOJ TapaHTUHHOTO CPOKa, €ro
cienyeT Bo3BpaTUTh 1o azgpecy: 111024, r. Mocksa, 2 yn.OHTy3uacTos, 1.5, kop.40,
0.105, OO0 «CneuKomHurerPo», ten. (+7-495) 788-31-57, ykazaB Bpewms
XpaHEHMsl M3BEILATeNs, JaTy BBOJAA B JKCIUIyaTallUlo, ATy U BHEIIHEE INPOSBICHUE
OTKa3a.



13 CpuaeTeIbCTBO 0 MpHEMKe

M3Bematenu mnokapHble IbIMOBBIE ONTUKO-3eKTpoHHBIEe UI1212-88M B KonIHMuecTBe
HIT., 3aBOJICKHE HOMEpa

COOTBETCTBYIOT TexHHUYeckuM ycioBusiM TY BY 690586354.001-2008 u mpusHaHBI
TOJTHBIMH K SKCIUTyaTaIuH.

[ata BbllTycKa

ML.II.
[pencraBurens OTK



ITpunoxenne A
CrpyktypHas cxema uzBeuiarens UI1212-88M

UK mpueMHHK > » UK uznyuarens

Mukponponeccop [

CaetoBoit VYnpasnseMslit
dl a
HHJNAKATOp - "| HMCTOYHMK TOKa
A
v
Pa3bembl

M3BernaTens COCTOUT U3 CIEAYIONMX (YHKIHOHAIBHBIX Y3JIOB!
- MHKPOIIPOLIECCOP;

- UK mpuemHuK;

- UK n3mygarens;

- YIpaBIIIeMbIl HCTOYHUK TOKA;

- CBETOJUOJHBIA HHANKATOP;

- pa3beM ISl NOAKIIIOYEHHS] BHEIIHUX CBSI3EH.

Muxkponponeccop IpeaHazHaueH uId obecnedeHus: paboTocrocoOHOCTH Bcex
y3JI0B, BXOAAIIMX B W3BEHIATeNb M IIOJACTPOHKM €ro BO BpeMst paboThl Ipu
€CTECTBEHHOM M3MEHEHHUH 3allbIICHHOCTH.

UK mpueMHHK CIYyXHT AN IpUeMa W YCHIeHHs paccesHHoro cBeta ot MK
U3JTydaTes.

VYhopaBiaseMblii  MCTOYHHK TOKa MpeJHAa3HadeH s oOecmedeHus Toka
cpabaTbIBaHUSA M MUTAHUS y3JIOB M3BEIIATEIIA.

CBeTOOMOMHBIA WHAWKATOP TPEAHA3HA4YeH IS OTOOpaKeHMs pekuMa paboTHI
U3BEIIATe .



[Ipunoxxenue b
Cxembl noakJarouennsa uspemareneit M11212-88M k ITIIKII.

YcnoBHbIE 0003HAUEHHS HAa CXEMaX:
RT — TOKOOTpaHUYHMBAIOIIHI PE3UCTOP
Rir — okoHeuHBIH pe3ucTop nuiekida
RTN — TokoorpannanBatonmii pesucrop mocieanero (N) m3Bemarens
N — konmgecTBO M3BemaTesnel B mekde

Cxema nookniouenusn uzgeujameneii HI1212-88M «k npuoopam BIPC-IIK

+
RT1 RTN
B3PC-| _ 510
[ S T ——
i |
1]2]3]4 11234
un212 BYOC nn212
.
TITIKII KonnuecTBo Rrl, kxOMm RTN, OM R, kOm
U3BeIIaTeae
Jo 2 mr. 1,0 7,5
BOPC-IIK 510 Om

J020 1. 1,0 10,0
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Cxema nooknrouenusn usseuwjameneii HI1212-88M k npubopam «Cuznan-20»,
«Mazucmp-2», «I panumy»

+
RTN
RT1 Rw
ankn |
[o—
1]2]3]4 1]2]3]4
un212 BYOC nn212
7y
TITIK Komnuectso Rt R, kOm
HU3Belareiei
«Curnain 20» Jo 20 mt. HET 4.7
«Maructp-2» Ho 15 mr. 510 OM+5% 3.9
«['pannT» Jo 20 m. 1k 3,9
Cxema nmoakarodyenus ndpemareseid U11212-88M k npubopy I1C-4
+
RT1 RTN
nc4 |
: I VD
1]2]3]4 1]23]4
un212 BYOC nn212
7

Rtl — 620 Om; RT2 — 1,2kOM; Rir — 1,2k0Om; VD — KJI522A.

11

Rw



Cxema noakarodenns nssemaresei MI11212-88M k npubopy «Pagyra»:

- npu popmupoBanuu curnana «lloxxap» npu cpadaTeiBaHUK

oxHoro u3semiarens B 1HIC

Paayra

1]2]3]4

212

R — 2,4 kOwm; VD —KJ15225 wim KJI510A

- npu popmupoBanuu curnana «Iloxxap» npu cpadatsiBanuu B LLIC

JIBYX U3Bellarenen

Paayra

RT1

1]2]3]4

nn212

Rw
=1 vo
1]2]3[4
BYOC nnz12
i
RTN Rw

— ] vo

1]2]3[4
BYOC nn212
B

Rtl — Rtl —2,0 kOM ;Rm — 2,4 xOm; VD — KJ15225 nnu KJ[510A
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