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Hacrosimee pykoBOJACTBO MO 3KCILTyaTalli, COBMEIIEHHOE ¢ MacnopToMm (panee —
PD), npennaznaden A u3ydeHHsl IPUHIMIA PabOThl, YCTPONCTBA U KOHCTPYKIIMH JO-
sumerpa MKC-85I'M «lllkonbpHuK» (Hajgee - J03MMETP) U Mopsaka paboTel ¢ HUM. PD
COJIEP’KUT OCHOBHBIE TEXHUYECKUE IAHHBIE U XapAKTEPUCTUKH JO3UMETPA, a TAKXKE Ipy-
rue CBeACHUS, HEOOXOIUMBIE IS MPABUIIHON AKCILTyaTalllK ¥ TIOJTHOTO UCIIOJIb30BaHUS
BO3MOXHOCTEH TO3UMETPA, a TAKXKE METOJUKY €ro MOBEPKH.

B mpouecce n3roToBieHMs T03UMETPA B €r0 JIEKTPUUYECKYIO CXEMY, ITPOrPaMMHOE
o0ecrieyeHrne U KOHCTPYKIMIO MOTYT ObITh BHECEHBI U3MEHEHMS], HE BIUAIOIINE HA TEX-
HUYECKUE U METPOJIOTMYECKUE XAPAKTEPUCTUKHU, U MOITOMY HE OTpPa)KEHHbIE B HACTOS-
mem PO.

Jlo3uMeTp SBISIETCS CPEACTBOM M3MEPEHUS, TPEIHA3HAYEHHBIM JIJIs1 UCIIOJIb30BaHUS
MIUPOKUM KPYTrOM CIEUUATUCTOB, ACSITEIBHOCTh KOTOPBIX TPEOYyEeT MOCTOSIHHOTO KOH-
TPOJIsL paAMallMOHHON OOCTAHOBKM M y4€Ta HAaKOIUIEHHOM 103bl. [[o3uMerp pexomeHmay-
eTCsl TaK)Ke KAKJIOMY, KTO 00€CIIOKOEH COCTOSIHUEM OKpYXalollel cpefibl B MECTax Mpo-
KUBaHUS, pabOThl U OTAbIXA, WM B CUJIY Pa3IUYHBIX OOCTOSTENHCTB, MOXKET MOJIBEP-
HYTBCS BO3JAEHCTBUIO HOHU3UPYIOIIUX U3TyYCHUH.

Buumanue! Ilpubop ne nosgonsem npogooums uzmepernue I/ u MI/[ penmeenos-
CKO20 U3NYYEHUS MEOUYUHCKUX PEHM2eHOOUACHOCMUYECKUX Npubopos, m.K. «MeouyuH-
CKULLY PEHMeeH 6 YelsaX CHUJCEHUs paspyularoujeco 6030elicmeus Ha Ouoiocuyeckue
MKaHu umeem OUANA30H dHepUU 2amMma-keanmog oxkono 20 kaB, umo maxooumcs 3a
npeoenamu UMepUmenbHblX 803MOMCHOCmel 0o3umempa. /s ucciedosanus ypogHeli
U3TY4eHuss MeOUYUHCKUX PEHM2eHOOUASHOCMUYeCKUX Npubopos UCnoib3yime, HOXCAY -
cma, cneyuanuzuposaHHoe 000pyoosanue OJisl USMEPEHU «MACKO20» PEeHM2eHOBCKO20
U3TTYYeHUsL.

[Tpubop mo3BoJIAET OLICHUBATh PaJUALMOHHYIO0 0€30MACHOCTh PadOYMX MECT, KU-
nuia, mectHocTu. [Ipubop mpoct B oOpaleHuu, UMEET BCEro JBa OpraHa yrpaBJieHHs
(KHOTIKH).

[Ipu nokymnke mpudopa HE0OXO0AUMO MTPOBEPUTH €TO KOMIUIEKTHOCTh, COXPAHHOCTD
HaKJIEHKH Ha 3a/IHEH KPBIIIKE U pabOTOCIIOCOOHOCTh BO BCEX PEKUMaX.

Ob6eperaiiTe mpuOOp OT yAapOB M MEXAaHUYECKUX TMMOBPEKIACHHUM, BO3IECUCTBUS ar-
PECCUBHBIX CPEJ, OPraHUYECKUX PACTBOPUTEIIEH, ICTOYHUKOB OTKPHITOTO OTHSI, MarHUT-
HBIX U 3JIEKTPUYECKUX MOJIEH.

OnucaHue n paboTta gosumeTpa npubopa
1.1. HasHayeHue n ob6nacTb NPUMMeHeHUsA

Jlo3umeTp npenHa3HavyeH IS
— HEMNPEepPHIBHOTO W3MEPEHUs WHIWBHUAYaJTbHOW SKBHBAJIECHTHON 103bl (manee - D]I)
BHEIIIHETO TaMMa- U PEHTI€HOBCKOTO (J1aiee - (GOTOHHOT0) U3JTyUYEeHHS;
— HENpPEepbIBHOTO U3MEPEHUSI BpEMEHU HakorieHus J/1;
— HM3MEpPEHUs] MOIIHOCTH WHAWBUIYaTbHON 3KBUBAJECHTHOW J03bl BHEIIHETO (HOTOH-
HOTO M3nyueHus (nanee - MO/),
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— mepenaun uHGOpMaIK 00 U3MEpEHUAX B nmepcoHanbHbd kommbioTep (1K) 1o ka-
Hany USB.

Jlo3umMeTp peKOMEHIyeTCsl MPUMEHSTh B cdepe TOoCyJapCTBEHHOTO pEryJIupOBaHUS
oOecrieueHrs e€AMHCTBA M3MepeHui (mpu Hanumuuu uHbopmaluu o 3anecenun B ['ocy-
JAPCTBEHHBIN peecTp CPEACTB U3MEPEHUN U METPOJIOTHUECKON TOBEPKH ):

—  OCYILECTBJIEHUE JEATEIBbHOCTH B O0JIACTH OXPaHbl OKPYKAIOLIEH CPEIbI;

— OCYILECTBIIEHHUE ACSATENBHOCTH MO 00ECHEUYEeHUI0 O€30MaCHOCTU MPU YPE3BBI-
YalHbIX CUTYyalHUsX;

— OCYILECTBJICHUE MPOU3BOJICTBEHHOIO KOHTPOJS HaJ COOJIIOJICHHEM YCTaHOB-
JEHHBIX 3aKoHOoJaTeabcTBOM P® TpebGoBaHuil MPOMBILUIEHHOW O€30MACHOCTU K JKC-
IJIyaTaluy ONIAaCHOTO IIPOU3BOCTBA;

—  BBINIOJIHEHHE paboT 1o oOecreyeHnto 0e30MacHbIX YCIOBHUM U OXpaHbl TpyAa.
JlozumeTp ABISAETCS HOCHUMBIM CpPEICTBOM H3MEPEHUS M HUMEET «KAPMaHHbIC»
rabapuTHBIE pa3Mephl.

Jlo3uMmeTp UMeeT BYS3bIYHOE (PYCCKUN/aHTINICKUI) BCTPOCHHOE MEHIO HACTPOEK.
[Iutanue pgo3umeTpa  OCYWIECTBISETCS OT  BCTPOCHHOI'O  JIMTHUH-TIOJIMMEPHOTO
aKKyMYyJIsiTOpa, 3apsbkaeMoro yepe3 USB-mopT.

1.2. TexHuUYecKue XapaKTepUCTUKU

Jwnana3zon nzmepenus MO/[ ot 0,1 Mx3B 10 1 M3B/4
Juanazon uzmepenus /] ot 0,01 m3B 10 10 3B

JIMCKpPETHOCTh MHAWKAIIUM BPEMEHH HaKO-

mwieHus D/ Ha qucriee: lua
npu nojkiatoueHuu K I11K: 1 Mmun

[Ipenensl nomyckaeMol OCHOBHOM OTHOCH- 125 %,

TEJIbHOU NOTPEITHOCTH

Juana3zon sHepruu (oroHoB npu uszmepe- ot 0,04 no 10 MaB
HUU YPOBHS MOIIHOCTH JIO3bI

OHeprernyeckas 3aBUCUMOCTb Inpu u3zMe- + 30 %
PEHUU J03bl U MOIIHOCTU A03bl (POTOHHOTO

U3ITyYCHHUSI OTHOCHUTEIBHO W3IYUEHHUS IIe-
3us1-137, %

KonuuecTBo npeaycTaHOBIEHHBIX MOpOro- 3
BBIX ypOBHEM o MO/]

KonudecTBo mpeaycTaHOBIEHHBIX MOPOro- 3

6
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BBIX YPOBHEM 110 D/]

Jlnarna3oH yCTaHOBKHM TOPOTOBBIX YPOBHEM
o MDJ]

Jlnama3zoH yCTaHOBKM NOPOTOBBIX YPOBHEU
o D1

HecrabmipHoCcTh NOKa3aHUH J03MMETpa 3a
24 4y HenpepbIBHOM pabOTHI

Bpemss peaknmm Ha pe3koe HM3MEHCHHUE
ypoBHsl QoToHHOrO uU3NydeHus (6omee 10
pa3 Ha YPOBHE €CTECTBEHHOTO (hOHA)

B PSKUME H3MEPCHUS:

IIPY YBEJIMYCHUU YPOBHS U3ITyICHUS

IpU YMCHBIIICHUHU

B pexume «Ilouck»

[Ipo10IKUTENBPHOCTh HENPEPBIBHOM pado-
ThI OT MOJIHOCTBIO 3aPSKEHHOTO aKKyMYJIsi-
Topa (IpU MNPOBEJECHUU U3MEPEHUU Ha
YPOBHE  €CTECTBEHHOIO PaJAUALMOHHOIO

¢oHa)

Hosnmetp MKC-85I'M
betagamma.ru

oT 0,1 mo 100 Mx3B/4

ot 0,1 10 999-10° Mx3B

+10 %.

lc
lc

1c

He MeHee 24 y.

[TuTanue m03UMETpa OCYIIECTBIIICTCS OT BCTPOSHHOTO JINTUH-TIOMMEPHOTO aKKyMY-
JSITOpa HOMUHAJIBHBIM HampsbkeHueM 3,7 B, mbo yepes pazbem MiniUSB npu noj-
kimoueHuu k 11K unu mro6oMy 3apsiHOMY yCTPOUCTBY ¢ Bbixogom USB

O0bem apxuBa

Bpems nosiHoOM 3apsaaKyd aKKyMyIsiTopa
JlononHWTENbHAS OTHOCUTEbHAS TOTPEI-
HOCTb TIPU HM3MEHEHUM TEMIIEpaTypbl OT
munyc 20 no +50 °C

JlonoJIHUTENIbHAs OTHOCUTEJbHAS TOTpeLl-
HOCTh MPHU M3MEHEHHH BIIAXKHOCTH OT HOP-

MasibHOM 10 98% mipu 35°C

PabGoune ycnoBus sKCIuTyaTamuu

1o 3276 3anuceii (Bpems U gaTa, 3Haue-
Hue MO/] B Mk3B/4)
He Oonee 4 4.

+10 %.

+10 %
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- TeMIIepaTypa OKPYk arollero Bo3ayxa ot munyc 15 no mwoc 50 °C;

- OTHOCUTEJIbHAS BJIIAXKHOCTH He 6oiee 98 % mpu Temneparype 35 °C;
- arMocdepHoe JTaBJIeHUE oT 84 no 106,7 xIIa.

["aGapuTHBIE pa3zmMepbl 110x33x17 mm.

Macca no3umerpa ¢ akKyMyJIsiTOpOM He 6onee 45 T

1.3. YcTponcteo u pabora

B no3umeTrpe B kauecTBe AETEKTOpa M3Iy4YEeHHUs NMpUMEHEH cueTtuuk ['elirepa-
Mronnepa. ITorok raMMa-KBaHTOB npeoOpa3zyercs JIETEKTOPOM B
MOCJIEA0BATEIBHOCTh JJICKTPUYECKUX HMITYJIBCOB. DTU UMITYJILChl YCUIIUBAIOTCS U
MOJAIOTCS Ha MHKPOKOHTPOJLIEP, OOECIEUMBAIONINI HAKOIUIEHHWE, YCPEOHEHUE H
00paboTKy JaHHBIX M UX 0TOOpakeHHe Ha Trpadudeckom nuciuiee (nanee - JKKI).

Anroputm 00paboTKH U3MEpeHui o0ecreynBaeT aanTaluio K YpOBHIO MOIITHOCTH
703bl, aBTOMAaTUYECKU YCTAaHABIMBas MHUHUMAJIbHOE BpEeMs M3MEPEHHUS U OBICTPYIO
peaKInio Ha pe3Kue u3MeHeHus ypoBHsa MO/I.

Jlo3uMeTp HMMEET BHYTPEHHIOI SHEPrOHE3aBUCHMYI0 MaMSTh, IO3BOJISIIOLLYIO
COXPaHATh PE3YyJbTaThl U3MEPEHUI B apXUBE, & TAKKE MOJIb30BATEILCKIUE HACTPOUKHI
MpU BBIKIIOUCHUM Jo3umeTpa. [Ipu mocnenyromiemM BKIIOUEHUH HACTPOUKUA OYyIyT
BOCCTAHOBJICHBI.

Ha xopmyce mo3umetpa (pucyHOK 1) pactoioKeHBI:

- JUCIUICH;
- KHOIIKM YTNPaBJICHUS,
- pazbem Mini-USB.
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Oucnnen

KHonKa K1

KHonKa K2

Pasbem mini-USB

Pucynok 1 — O6muii Bua 103uMeTpa

Jlosumerp uMeer rpadUUeCKUN AHWCIUICH, HAa KOTOPOM OTOOpakaeTcs BCA
HeoOxoaumas uwHpopmarus. VMeercs NATh OCHOBHBIX PEXHMOB OTOOPaKECHUS
uH(dopMaIuu Ha AUCILIEE:

uHaukanusa M3, kpaTko/moipooHo;

uHaukamus I/, KpaTko/moapoOHo;

pexum «llonck», kpaTko/moapoOHO;

WHANKAIIUN BPEMEHU/BPEMEHH U JIaThI;

rpaduueckuil pexxuM (BbIBOA Ha auciuiee rpaduka 3HadyeHuit MOJ1).

B pexumax «moapoOHO» Ha AUCIUIee OTOOpaXkaeTcs cieayromas HHPOpMAaLIHS:

3HaueHue u3MepsieMoit Bennuuubl (MO/] unu 3]1 B 3aBUCUMOCTH OT BBI-
OpaHHOTO peXXHMa UHANKAIUU;

€MHUIA U3MEPEHUS,

CTAaTUCTUYECKas MOTPEIIHOCTh pe3yJibTaTa U3MEPEHHUs (B pEKUME UHIU-
karuu MOJI);

OpU3HAK pEerucTpainuu poTroHa;

3HAYEHHE JICVCTBYIOLIErO MOPOra CUrHaJIM3alUU O IPEBBIIICHUN YPOBHS
MD3/I B Mx38B/4 B (peskume unaukarmn MDJ]);

BpeMsI HAKOILJICHHS JTO3bI B Yacax (B pexxume uHIukanuu J/1);

npu3Hak nojkiatoueHus USB-kabens;

CTEIECHb 3apsJa aKKyMYJISTOPA;

COCTOSIHME 3BYKOBOT'O CUTHAJIM3aTOpa.



CYOE 233.000.00 PO Ho3nmetp MKC-85I'M «LLIKONbHUKY
PykoBOACTBO MO 3KcnnyaTaumm betagamma.ru

3navenue M3/ lloepewnocms usmepenus Eounuyvr usmepenus

\

Ipusnak pecucmpayuu » D. 1 2 SDHM S‘I.l'f I'I

¢domona
3apso 6
£0.60 oo @ O} s
3uauenue nopoca  Ilooxnouenue no USB 36yK 6K/8bIKI
no MOl

Pucynok 2—- [lucrineit qo3umerpa B pexkxume uaaukaruu MOJ1, moapoOHo;

*0.12 **uSv/h
sEARcH += W O3

Pucynok 3—- [lucrieit no3umerpa B pexxume [louck, moapoOHO;
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3nauenue M3ﬂ Eounuywr u3M€p€Huﬂ
3eyK 6’I<Jl/6blK/l 3apﬂ<) bamapeu

Pucynok 4 — Cxema pacnojioKeHHs JaHHBIX Ha JUCIUIEE I03UMETPa B PEXKUME UHIUKA-
unn MO/I, kpaTko;

3nauenue I/ Eounuyvt uzmepenus

) \
Hpu3na;5;20b;c;wa%““ e ?29 IJ.S"I.!"
65083h 4 O
/ [

Bpems nabopa 3/ 36yk eka/evikn  3apso bamapeu

Pucynok 5 - Cxema pacrosioKeHus JaHHBIX Ha JIUCIUICE JO3MMETpa B PeKUME MHIUKA-
uu D /1, mompoOHo;

3navenue I/ Eounuyvt uzmepenus

\ J
uSvy

. q O
/ \

38y 6x1/6bIKI 3apso bamapeu

11
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Pucynok 6 - Cxema pacrosiokeHusi JaHHBIX Ha JUCIUICE JO3UMETPa B PEKUME WH]IUKA-

uuu /1, kpaTko;
[ |
[ |

Pucynok 7 — Pexxum nHIUKAIIMA BpEMEHU

12:00:00
16.05.2013

Pucynok 8 — Pexxum mHAMKAIIMY BPEMEHH U JIaThI

Texywee Maxcumanvroe J{numenvHocms
snauenue M3J]  snauenue M3J] epaguxa 6 munymax

/

0135wk HAx=0.33 23MIM

Pucynox 9 — I'paduueckunii pexxum

B pexumMax «xkpaTko» pe3ysibTaT U3MEPEHUs] OTOOPAKACTCS YBEIMUYECHHBIM HIpU(-
TOM, TIPH 3TOM HE OTOOpakaroTCsl:
® 3HAYCHHUE MOPOra;
e mpusHak noaxmroueHus USB-kabens;
e 1npusHak pexuMma «Ilouck»;
® OTPEIIHOCThH U3MEPEHMUSI.

12
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VYnpaBiieHue mpuOOpPOM OCYIIECTBIACTCS IBYMSI MHOTO(QYHKIIMOHAJIBHBIMU KHOII-
KaMH, UMEIOLIIMMHU PA3JIMYHOEC HA3HAYEHUE B 3aBUCUMOCTH OT KOHKPETHOW CUTYyallWH.
[Ipu BX0/1€ B MEHIO HAIIPOTHUB KHOMOK MHIUIMPYIOTCS MUKTOrPaMMbI, O0JIer4aronume Ha-
BUTALIMIO 110 CTPYKTYPE MEHIO.

MUcnonb3oBaHMe No Ha3Ha4YeHUKo
2.1. 3KCI1]1yaTaL|VIOHHbIe orpaHnyYeHunsa n Mepbl 6e3onacHocTU

2.1.1. Ilepen nHayamoMm pabOTHI ¢ JO3UMETPOM HEOOXOIUMO U3YUUTH HACTOSIIIEE
PykoBOACTBO MO 3KCIUTyaTaluy.

2.1.2. ObeperaiiTe AO3UMETP OT MEXaHWYECKUX BO3JECHCTBUH, MBUIM U CBIPOCTH.
He nonyckaiite nonaganusi BOAbI Ha KOPIYC U BHYTPb HETO.

2.1.3. IIpoBouTE CBOEBPEMEHHYIO 3aPAJIKY Pa3psKEHHOTO aKKyMYJISITOpa.

2.1.4. [lpn nonajgaHuM paguOAKTUBHBIX BEIIECTB HA KOPIYC JI03UMETpPa MOTYT
NOBBICUTBCS €ro (DOHOBBbIE MOKa3zaHUA. Y OeIUTECh B OTCYTCTBHM 3aBBIIIEHHOrO (OHA,
U3MepHUB (POHOBBIE NMOKA3aHUS JO3UMETPA B Pa3HbIX MECTAX HA MECTHOCTH, WJIM B Pa3HbIX
NOMEUIEHUAX. Jle3aKkTUBAIMI0 KOpIyca AO03MMETpa IpOU3BOAUTH 0€3 MOrpyKeHHs B
JI€3aKTUBUPYIOIINE PACTBOPBI.

2.1.5. He pexomenmyercst pacmonaratb npudop B HEMOCPEICTBEHHON OIU30CTH OT
MOOWJIBHBIX TeIe()OHOB M HMHBIX MCTOYHHKOB BBICOKOYACTOTHOTO 3JIEKTPOMArHUTHOIO
U3ITyYEHHUs], 3TO MOYKET IPUBECTU K MCKAXKEHUSIM PE3YyJIbTaTOB U3MEPEHHU.

2.1.6 He cnepgyer moaBepratb JO3UMETP BO3AEHCTBHUIO BBICOKMX TEMIEPATyp BO
n30eKaHue MOBPEXICHUS JIUTUNH-TIOJIMMEPHOTO aKKYMYJISITOPA.

2.1.7 Bo BpeMs 3KCIUTyaTallud TO3UMETPa Ha MECTHOCTH, 3apaKCHHOW paanoax-
TUBHBIMU BEUIECTBAMU, CHEIIUAIMCTHI TOKHBI UCIOJB30BaTh UHIMBHUIyalbHbIE CPENICT-
Ba 3aIIMTHI JIJIS1 TOTO, YTOOBI CBECTU K MUHUMYMY BO3MOXHOCTb IIOJIBEPTHYTHCS 3apaxe-
HUIO, a TaKXKe 3arpsi3HeHHe Kopiyca go3umerpa. [lpu n3mepenun 3aBeoMoO 3arps3HeH-
HBIX OOBEKTOB PEKOMEHIYETCs MOMEIIAaTh JT03UMETP B OJIHOPA30BbIN IUIACTUKOBBIN ma-
KET.

2.2. lMoparoTtoBKa AoO3MMeTpPa K MCMNONb30BaHUIO

2.2.1. JTnst TOro 4TOOBI BKIKOUUTE JO3MMETP, HEOOXOIUMO HAXKATh U yAEPKHUBATh B
teuenue 5 ¢ kaonky K1 (pucynok 1). Eciu BKIFOUEHUS HE MPOU3OIILIO, HY)KHO MPOU3BE-
CTH 3apsJIKy aKKyMyJIsiTopa B COOTBETCTBUHU ¢ 11.2.2.2. [locie BKIrOUeHUs TO3UMETpP Ha-
YUHACT MPOIECC M3MEPEHUs W TEPBBIM OIEHOYHBINA PE3yJIbTaT MOSBUTCA HE To3xke 20
CEK.

2.2.2.3apsKa akKyMyJIsITOpa MPOU3BOIUTCS TP TIOJKIIFOUCHUH JTIO3UMETpa MPH-
nararommmcs kadeneM k pazbemy USB nepconanbHOro KomnbroTepa Wi Jr000ro ajaar-
Tepa ¢ pazbeMoMm MINi-USB. Tlpu3nak 3apsaku akKymyssiTopa oToOpakaeTcs Ha JIHcC-
iee. [To okoHYaHUM 3apsIIKU CUMBOJI 0aTaper CTAHOBHUTCS MIOJTHOCTHIO 3aKPAIICHHBIM.
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2.3. WU3meHeHMe napamMeTpOB U PeXUMOB

2.3.1.TlepexmroueHne pe>KMMOB UHIUKAITUN

[Tepexmtouenue Mexay pekumaMu uHAukKanuu Bpemenu, MO/, DJ1 u «Iloucky,
OCYIIECTBJISIETCS KOPOTKUM HaxkaTheMm kHomnku Kl1. B pexxumax unaukanuun MO/1, B/ u
«IToucky», mucruted qo3umerpa (pucynku 10, 11) BRINIAIUT CIEAYIOMAM 00pa3oM:

Pexxnm nHgmnkaumm M3/1 Pexxnm nHgunkaumm 31

*0.12 “*“uSv/n +0.12 nSv
r0.60 «=d O 60834y« W I

0 0.12 **uSv/n
sEARcH + W O

Pucynoxk 4 — Bun nqucnuies B pexxumax MO/, «Ilouck» n 91 «oapoOHO»

Pexxnm nHgmnkaumm M3/, Pexxnum nHgmnkaumm 31
pexXum «MonckK»

‘U 12 uSw"h ‘3 12 uSv

Pucynok 5 - Bua nucruies npu uzmepennu B pesxxumax MOJI, «ITouck» u 31 «xpaTko»

2.3.2.MeHr0.

Bxon B MeHto ocymiectBisiercsi KHONKONH K2. MeHIo COCTOUT U3 CAEAYIOMUX pa3-
JIEJOB:

- BBIOOp PeXKMMA UHAMKAIIMK KPATKO/TIOAPOOHO;

- HACTpOWKH (3BYK, MMOACBETKA, SI3bIK);

- BBIOOp Mopora cpabaThiBaHUsI CUTHAJNIA TpeBoru 1o MO/

- BBIOOp Mopora cpabaThiBaHUSI CUTHAJIA TpeBOTH 110 D/1;

- cOpoC HAKOILJICHHOM 1031,

- UHAVKALHS TEMIIEPATyPhL.

2.3.3.CMeHa pexxruMa MHIUKAITIN

14
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Jliist BBIOOpA peKuMa WHAWKALUMU KpaTKO/moApoOHO HEOOXO0IMMO, HaXOIsICh B pe-
KUME M3MEPEHUs WM MHAUKAIUU BpeMEeHH, HaxaTb KHONKy K2. B monmMeHnio BbiOOpa
peXUMa MHIUKalUMU HeoOxoaumo HaxkaTh kKHonky K1 um panmee kHonkoit K2 BbeIOpaTh
TpeOyemblil pexxuM uHaukauuu. [lonrBepante BeiOOp HaxaTreMm kHonku K.

ITocnie 3TOro 1O3UMETP aBTOMAaTUYECKH MTEPEXOIUT B PEXKUM U3MEPEHUS.

*0.12 **4Sv/n
r0e0 «d O

@IQ
Bl d —__ OOPOBHO o =
ﬂKQ

lKPPuTKU oK ‘

—1
—

Pucynok 12— Be16op pexxumMa UHIANKAIIUH

2.3.4. YpaBieHue 3ByKOM

Jns BkItoueHUS (BBIKIIOYEHHUS) 3BYKOBOM CHUTHAIM3ALUM HEOOXOIMMO BOMTH B
noameHto «HacTpoiikuy», AJisl 4ero U3 OCHOBHOTO pEXMMa JABaXIbl HaXXaTh KHOMNKY K2,
3aTeM HaxkaTh KHONKY K1 u mepeiitu B moaMeHro «3Byk» (pucyHok 13). B pexxume 3Byk
HaxaTh KHONKY K1 u nanee xkHonkou K2 BKIIOYMTH WIM BBIKIIOYNATH 3BYKOBYIO CHTHA-
mm3anuio. [loarBepauts BeIOOp KHOMKOHM K. Ilocie 3Toro mo3mmerp aBTOMATHYECKH

IIEPEXOIUT B OCHOBHOM PEKUM U3MEPEHUS.

*0.12 **uSv/n

1060 vl O
J} K2
‘BMEI 4
K2
\
! K1 KA1 K1
HACTPOMKU j —> [3BYK r‘ *’:-*“BKH OK |
A
l/[KZ

‘Bbll(ﬂ oK

Pucynok 13 - Ynpasiienue 3ByKOBOI CUTHaIu3aluen
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0 TNMPUMEYAHMUE: B pexume «llouck» 38yK rnpu peaucmpayuu ¢pomoHo8 8KITH0OYEH
gcea0a.

2.3.5. YpasieHue mojcBeTKou

Jiist BKiTtoueHus (BBIKIIOUEHMS) U BBIOOpA 1[BETA MOJICBETKH AUCIUIES] HEOOXOIUMO
13 peKMMa U3MEPEHHMs JBaXKIbl HakaTh KHONKY K2 u mepentu B noameHto «Hacrpou-
Kku», HakaB KHOIIKY K1, mocne kHonkou K2 neperTt B NOAMEHIO yIIPABICHUS MOJICBET-
koit (pucynok 14), HaxxaB kHonky K1 u nanee kHonkoit K2 BeIOpaTh 0JTUH U3 IBYX IIBE-
TOB TOJICBETKU JUCIUICS (3€JeHbIN, OeNblii) WU BBIKIIOUNTH ee. [loaTBepAuTh BBHIOOD
kHonko# Kl1. ITocne 3Toro no3umerp nepexoauT B OCHOBHOM pexXuM u3MepeHus. CuHui
I[BET TOJCBETKHU UCTOJb3yeTCs i mHAUKauu coctosaust moayiast BLUETOOTH (mpu
€ro HaJIn4Yuu).

IIPUMEYAHUE: Hcnonv3zosanue nooceemku CHUMCAem 3apso aKKyMyasamopa u
mpebyem 6oJiee 4acmoti No03apsiOKuU.
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Pucynok 14 — YnpasieHue noacBeTkoi

2.3.6.Bo16op s13bIKa

Jiis BbIOOpa A3bIKa HEOOXOIUMO M3 PeXUMa U3MEPEHUs ABAXKIbl HAXKaTh KHOIKY
K2 wn nepeitn B IOAMEHIO «HACTPOMKM», HaxkaB KHONKy Kl, mocne nBaxnasl HakaB
kHOTIKY K2 mepeiitu B mojMeHro BeIOOpa si3bika (pucyHok 15), HaxkaB kHonky K1 u nanee
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kHonkoi K2 BbIOpaTh pycckuid WM aHIIMHCKUAW s13bIK MeHto. [loaTBepautb BHIOOD
kHonkoi K1. ITociie 3Toro no3umerp nepexoauT B OCHOBHON PEXXUM U3MEPEHUS.

*0.12 **uSv/n
r0.60 -e»uﬂvi:l =
[L K2
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jL K2 4
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Pucynox 15 — BriOop si3bika

2.3.7.YcraHoBKa nopora curHanm3anuu mo MOJ]

B no3umerpe npeaycMOTpeHo TpU Nopora CUrHaIU3auu no yposHo MO/I.

Jlns BeIOOpa mopora curHaim3anun 1mo MOJ[ HeoOX0IUuMO U3 peKuMa U3MEPEHUS
MOCIIEIOBATEIbHO HAKUMasi KHOTIKY K2 BIOpaTh moMEHIO BBIOOpA 1MOpora, BOWTH B He-
ro kHomkoit K1, manee knomnkoi K2 BeIOpats HyxHBIH Topor (pucyHok 16 ) u moarsep-
muTh BeIOOp kHOMKOM K1. Ilocne 3Toro qo3umerp nepexoauT B OCHOBHOM PEXUM H3Me-
pEHUSL.

IIPUMEYAHUE: ecnu 3uauenue nopoea 3a0aHO HYIEBbIM, MO CUUMAEMCS, YMO
nopoe He ycmanoenen, cpasnenue ¢ M3/[ ne npoucxooum. 3nauenue nopoea npu Hagua-
Yuu no MeHio 8bl60pa NoOpo2a 3ameHsemcs mpemsa mupe, a 8 pedxcume unouxayuu MIJ]
nopoz He OMooOPa€caemcsi.

2.3.8. YcraHoBKa nmopora curHajm3anuu mo /[

B no3nmMerpe nperyCMOTPEHO TpH MOPOra CUTHAJIU3ALMHY 110 YpOBHIO D /1.

Jlia BbIOOpa mopora curHanuzanuu no D) HeoOXoauMO U3 pexkrMa U3MEpEeHUs
nocje10BaTeNbHO HaxkuMasi KHonky K2 BbIOpaTh moaMeH:o BbIOOpa mopora, BOWTH B He-
ro kHomkoit K1, manee knomnkoi K2 BeIOpats HykHBIH nopor (pucyHok 17 ) u moarsep-
nuTh BeIOOp kHOMKOM K1. Ilocne 3Toro qo3umerp nepexoauT B OCHOBHOM PEXUM H3Me-
peHusl.
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IIPUMEYAHUE: ecnu 3uauenue nopoea 3a0aHO HYIE8bIM, MO CUUMAEMC, YMO
nopoe He YCMAaHoGJeH, cpasHeHue ¢ 3/] He npoucxooum. 3HaueHue nopoea npu Hasu2a-
Yuu no MeHio 8bl00pa NOpo2a 3aMeHIemcs mpems mupe.
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Pucynok 16 — YcranoBka nopora cpabaTsiBaHus CUTHAJNA TpeBOTH 10 MD/]
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Pucynoxk 17 — YcranoBka nopora cpadaThlBaHUSI CUTHAJIa TPEBOTH 110 D /]

2.3.9.COpoc HaKOIJICHHOMN 03I

Jlns cOpoca 1036l 1 BpeMEHHU e¢ Habopa, He0OX0IUMO U3 PEKUMa U3MEPEHUS I10-
clenoBaTeIbHO Hakumasi KHonKy K2 mepeittu B moaMeHto cOpoca J103bI, BOUTH B HETO
HaxkaB kHonKy K1 (pucynok 18). anee kaonkamu K1 wnmm K2 HeoOxoaumo BeIOparTh,
copocutsb 103y u Bpems (K1) umm et (K2).

[Tocse Toro 703UMETp MEPEXOIUT B OCHOBHOM PEKUM U3MEPECHHUS.
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Pucynok 18 — Copoc 10351

2.3.10. WNunukanus remnepaTypbl

YtoObl y3HATh TEMIEpaTypy OKPYKaloLIero Bo3ayxa, HE00X0AUMO M3 OCHOBHOIO
pexuma HaxkaTb KHONKY K2 mrecTe pa3 u mepeiTd B pEeKUM HMHAUKALWN TEMIEPATYpPbI
OKpy»karomiero Bozayxa (pucyHok 19). B atom pexxume kHomnka K2 BosBpamaer mo3u-
MeTp B MeHI0 Hactpoek, a kHonka K1 nmepeBoauTt n1o3uMeTp OCHOBHOM PEXKUM HU3MEpE-
HUS.

TNMPUMEYAHMUE: B npouecce 3apsiOKu akKymyrisimopa rioka3aHusi mepmooamdyu-
Ka Moaym bbimb 3a8bIWEHbI.
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Pucynok 19 —-Muaukaius temmnepaTypsl
2.3.11. COpoc craTucTuKu

Jlist cOpoca HaOpaHHOW CTATUCTUKU M3MepeHus MOJl OJHOBPEMEHHO HaXMUTE
00e kHonku. [Ipu aTOM mpoucxoauT ourcTka Oydepa ycpeaAHeHUs pe3yIbTaTa U u3Mepe-
HUE HAYMHAETCSI 3aHOBO.

2.3.12. YcTaHOBKa BpEMEHU U JAThI
JIns yCTaHOBKH BPEMEHHU M JIaThl B JO3UMETPE MPOCTO MOJKIIOYUTE JO3UMETP K
KOMITbIOTEepY corjacHo m.2.4 u 3anmyctute «CepBUCHO-UH(POPMAITMOHHYIO MPOTPaMMY

«QxkcnepT» 1 A03UMETPOB «IILIKONBHUKY». Y CTAaHOBKA U KOPPEKLHSI BPEMEHH MPOUCXO-
AT aBTOMAaTHUYECKH.
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0 MPUMEYAHME: [Ipu esviknrouenuu npubdopa uacvl npooosdicarom uomu u
cOpacvI8arOmMes MUUb NPU OMKAI0OYEHUU AKKYMYTISIMOPA.

2.4. NoakniouveHue k MK

2.4.1. Jlo3aumeTp MOJKITI0YACTCA K KOMIBIOTEpY cTaHAapTHBIM kKabenem USB 2.0 —
miniUSB (B xomrutekte). OOMeH uHpopMaIueil ocymecTBiaseTcss npu momomu «Cep-
BUCHO-MH(GOPMALIMOHHON MPOrpaMMbl «IKcrepT» A Ao3umMeTpoB «llIkoapHUK», noc-
TYITHOW Ha caiTe mpou3BoauTesss WWw.betagamma.ru. Mcrnonb3oBanue nporpaMMsl ipu
paboTre A03UMETpa HE SABISETCS 00s3aTEIbHBIM, TPOrPAMMHOE 00OECTIeUeHnEe MPEeI0CTaB-
JISI€TCSl MPOU3BOAUTEINIEM, KaK JIOTIOJTHUTENIbHBIN CEPBUC.

Cchuika Ha cTpanully ¢ onucanuem gozumerpa MKC-85I'M:

http://betagamma.ru/product_info.php?products_id=566

JUis MOAKITIOUEHUsT TO3UMETPa K KOMIBIOTEPY HEOOXOIMMO O3HAKOMUTHCS C PY-
KOBOJICTBOM I0JIb30BaTelIs HAa IPOrpaMMHOE 00eCIIeUeHHE.

[Ipy NMOIKIIOYEHUH K KOMIBIOTEPY JO3UMETpP OOECIeUMBAEeT BHINOJHEHHUE Clie-
TYFOIIIX (DYHKITHI:

1) dreHue TaHHBIX:

— MOudM;

— BpemeHu Habopa D/1;

— CTeNeHb 3apsga aKKyMyJISITOpa;

— TeMIlepaTypsbl;

— KOJIMYECTBO U3MEPEHUN C MOMEHTA BKJIIOUEHUS JO3UMETPA;

— mopor curHaiauzanuu no MO/I;

— TIOpOT CUTHaiIu3anuu mo J/;

— [apaMeTpoB JI03UMETPA;

— apxuBa u3MepeHuit (3276 3anucu — BpeMsl U JaTa U3MEPEHUs], 3HAaUCHHE
M3/I) 1 oToOpakeHre MOJIy4YeHHBIX JaHHBIX B BUJE Tpaduka;

2) 3anuch JaHHBIX:

— TapameTpoB JO3UMETPA;

— 3HayeHuil noporos no MO/ u B /1;

— aBTOMAaTHYeCKas yCTaHOBKAa BPEMEHH U JIaThl B I03UMETPE.

[Topsinok paboThl ¢ cepBUCHO-MH(GOPMALIMOHHON MPOrpaMMON OMKUCaH B COOTBET-
CTBYIOILIEM paszaene Hacrosuero Pykosoacrsa.

2.5. N3mepeHne MOLHOCTU 3KBUBaNEHTHON A03bl FraMMa-U3ny4YyeHus

2.5.1. Insa uameperuss MO/ B moMeIieHny Ui Ha OTKPBITOM MECTHOCTH HE00XO-
JTIUMO
- BKJIIOYHTH JIO3UMETD;
- pacHoJIOKUTh JO3UMETP Ha PACCTOSHUU HE MEHee | M OT MOBEPXHOCTH MoJia (3eM-
JIM) U JIO0BIX OKPYKAIOIIMX MTPEAMETOB;
22
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- He Oonee yem uepes 20 ¢ go3umeTp onpeAenuT 3HaueHne MO/l B MUKpO3UBEpTaxX
B Yac C MOTPEIIHOCTHhIO YKa3aHHOW Ha JWcIriee (BEIMYMHA MOTPEITHOCTH BBHIBO-
JMTCS TOJBKO B pexxume nuaukanuu MDJ] win [ouck /moapooHo).
[Tpu HEOOXOMUMOCTH OIpenesieHus Ooiee TOUHBIX u3MepeHnid MOl HeoOxoaumMo
IPOJIOJDKUTE U3MEPEHHUSI 10 TeX TMOp, MOKa MOTPENTHOCTh U3MEPEHUN Ha JUCIUIee J03U-
METpa HE TOCTUTHET MPUEMIIEMOU BEIIMUNHBI.

2.6. MoncK NCTOYHMKOB paguOaKTUBHbIX U3NTy4YeHUI, NPeaMeTOB U
00BbEKTOB, 3arpsi3HEeHHbIX PaAMOaKTUBHbLIMU HYKNUaamMu.

B o0mem cinydae MOMCK pajuOaKTHUBHBIX aHOMAJM HEOOXOJUMO MPOBOJUTH B
pexume «llouck» - kak Hanbojee ONTUMAIBLHOM IO CKOPOCTH PEaKIMU Ha U3MEHEHUSI
ypoBHSI (POTOHHOTO U3NTydYeHUsi. KpoMe TOro, B 3TOM peKUME PETHCTpaIlUsl KaKJI0ro Co-
OBITHSL CONTPOBOXKIACTCS 3BYKOBBIM CUTHAJIOM, YTO MO3BOJISIET HA CIYX OIEHUBATh YpO-
BEHb M3JIyUYCHUS, HE TOKHUAASICh MOSIBIICHUS PE3yJIbTaTa U3MEPEHUS HA JUCILIEE.

[1naBHO mepemerias mpuOOP BAOIL MOBEPXHOCTH KOHTPOJIUPYEMOTO OOBEKTa, He-
00X0/IMMO pacroyiaraTh €ro Ha MOCTOSTHHOM yJIalieHUU OT He€, NIl 00eCTieYeHHs] MaKCH-
MaJIbHOM YyBCTBHUTEIIBHOCTH — HA PACCTOSIHUM 3-5 MM.

IIpu 3TOM HEOOXOIUMO CIEIUTH 32 U3MEHEHHUSIMU YaCTOThl 3BYKOBOM CHUTHaIU3a-
IIUU ¥ TIOKa3aHUi IpuOopa Ha JKCILICE.

B ciyuae 3ameTHOTO yBenu4eHHs MoKa3aHuil mpubopa (B 1,5-2 pasza u 6omee) mpe-
KpaTUTh nepemMeliienre npuoopa u B teuenue 30-40 ¢ yOeauTbCsi B CTOMKOM YBEIUYEHUH
ITOKA3aHUM.

3ateM, mepemenias nMpuOOpP B Pa3IUUYHBIX HAMpPaBICHUSX, ONPEICTUTh TPAHUIIBI
PaIMOAKTUBHOIO 3arpsi3HEHUSI U MECTO €r0 MaKCMMyMa WJIU BBISIBUTH B ATHUX T'PaHUIAX
PEAMETHI, 3arPsI3HEHHBIE PaINOAKTUBHBIMUA HYKJIHIaMHU.

2.7. NU3mepeHne 3KBMBarNeHTHOW A03bl FaMMa-u3ny4yeHus

OKBUBAJICHTHAsl 1032 HU3MEPSETCS JO3UMETPOM TMOCTOSHHO (KOT/Aa JI03UMETP
BKJIIOUEH), 3a MEPUOJ BPEMEHH OT MpeAbIaylIero copoca 3HaYeHUs HaKOIIEHHON D]]
(cOpoc pou3BoAUTCS coriacHo 1. 2.3.8).

Ecau cOpoc monbp3oBaTeneM He MNPOBOAWICS, TO 3HAYECHHE HAKOIJIEHHOM OJ[
BKJIFOYAET BCIO O3y C MOMEHTA MEPBOr0 BKIIOUEHUS JO3UMETPA.

Jns u3mepenuss )], HaKOIJIEHHOW 3a ONPEACICHHOW MEepHoJl BPEMEHH,
HeoOxoaumo b0 oOHymmTh D] cormacHo 1m.2.3.8, mub0 BbIYeCTh U3 3Ha4YeHUS D]l B
KOHIIE IIEpHOJIa U3MepeHns 3HaueHre D/ B Hagase nepuoja.

NMPUMEYAHME: Jlo3umemp nNpuoCmanasiusaem npoyecc usmepeHull npu
6X00€ 8 MEHIO U NPU BbIKIIOYEHUU.
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2.8. UccnepoBaHue M KOHTPONb NpeaMeToB UK Npoo,
3arpsisHeHHbIX pagnoakKTUBHbLIMU HYKNMaamMu

HccnenoBanre u KOHTPOJIb MPEAMETOB WIIM MPOO HA 3arpsi3HEHHUE PAIMOAKTUBHBI-
MU BEIIECTBAMHU MPOBOJST C LEIbI0 OOHAPYKEHHSI OTACIIbHBIX MPEIMETOB (HAIpUMED,
CTPOUTEIBHBIX MaTEPHAIIOB, JCHEKHBIX OWUJIETOB U Jp.) WK NMPoO (TIOYBHI, MUIIH, CETb-
XO3MPOIYKIIUU U JIP.), 3aTPA3HEHHBIX PATUOHYKINIaMHA. Pe3yapTaToM MPOBEACHUS ITUX
paboT MOoKHA OBITH COPTHUPOBKA KOHTPOJIUPYEMBIX MPEAMETOB WM BUOB MPOIYKIINHA B
COOTBETCTBUM C MPUHATHIMU JJII HUX HOPMATHBHBIMH YPOBHSIMH PaTHOaKTUBHOTO 3a-
rpsi3HeHus. JlomycTUMbIE YPOBHU 3arpsi3HEHHs] TaMMa-U3JIy4dalonuMy PaIHOHYKIUIaMU
npuBeAeHsl B CanlluH 2.6.1.2523-09 (mosHOCTBIO JOKYMEHT MOXKHO HAWTH 3/1€Ch:
http://betagamma.ru/img/nrb.doc) 1 cOCTaBIAIOT:

0,15 mx3B/4 (15 MkP/4) — npuMepHOe 3HAUEHUE MOITHOCTH IKBUBAJIEHTHOU (dKC-
MO3UITMOHHOW) J103bI, 00YCIIOBIIEHHOE €CTECTBEHHBIM PaJAHAIlMOHHBIM ()OHOM, B 3aBUCH-
MOCTH OT MECTHBIX YCJIOBHH MOXKET MEHATBLCS B JIOCTATOYHO IMPOKHUX Tpeaenax (mo 1
MK3B/4). [IpyHIMaeTCs 32 HOpMAJIbHBIN PaIMAlIMOHHBIN (OH.

0,3 Mx3B/4 (30 MxP/4) — nqomycTrMoOe 3HaUE€HHE MOIIHOCTH YKBHBAJECHTHOU (dKC-
MO3UIIMOHHOM) 71036l B noMenieHusix. [Ipu nmpuMeHeHun HEKOTOPBIX CTPOWMATEepUasoB
(HampuMep, TPaHUT WJIM TPAHWUTHBIN 1eOeHb B cocTaBe OETOHA), MOXKET OBITh 3HAYM-
TEIHHO MPEBBIIICHO.

Casi3aHHbBIE C YKa3aHHBIMU pabOTaMu U3MEPEHUs JODKHBI YUUTHIBATH CIICHHUPUKY
u (pusnyeckue XapaKTepUCTUKH OOBEKTOB KOHTPOJISA, a TaKXKe 3aJadd, BO3HUKAIOIIHC
IPY OPTaHU3AIUU TAKOTO KOHTPOJIS.

TexHnyeckoe obcnyxxuBaHue
3.1. Mepbl 6e3onacHOCTU NMPU TEXHUYECKOM OOCIyXNBaHUU

[lepen navamoM paboThl ¢ MPUOOPOM, HEOOXOIUMO BHUMATEIHLHO O3HAKOMUTHCS C
HactosuMm PD. Tlorpeburemnto, paboTaromiemMy C JO3UMETPOM, 3aIPEIICHO BCKPBHITHE
J03UMETpa WK TPOBEJCHUE PEMOHTHBIX pa0oT. /[yt mpoBeeHNsI peMOHTHBIX paboT He-
00X0IMMO HAIPABIIATH JO3UMETP OPTaHU3AINH — IIPOU3BOAUTEIIIO.

Bce paboThl 0 HacTpoOIiKe, MPOBEPKE, PEMOHTY, TEXHHYECKOMY OOCITYKUBAHUIO U
MIOBEpPKE JI03UMETPa, CBI3aHHBIC C UCTIOIB30BAHUEM PAJMOAKTUBHBIX HCTOYHUKOB, HEOO-
XOJIMMO TPOBOJIUTH B COOTBETCTBHH C TpeOoBaHUSIMH "OCHOBHBIX CAaHUTAPHBIX MPABUI
paboThI ¢ PaIMOAKTUBHBIMY BEIIECTBAMH U APYTUMH UCTOYHUKAMHU MOHU3UPYIOMINX U3-
aydyenuii OCII-72/87 u "Hopmamu paauarmonHoi 6e3onacaoct HPB-99/2009".

3.2. Mopsaaok TeXxHU4Yeckoro o6cnyXmBaHus

Texnudyeckoe oOCITyXKMBaHUE JO3UMETPA MPOBOIUTCS i 0OecrieueHus ero pado-
TOCTIOCOOHOCTH B TEUYEHHWE DKCIUIyaTallMd W BBITIONHACTCS JUIAMHU, paOOTAIONUMU C
npudboOpoM, ¢ yueToM Mep 6e3omacHOCTH 1o 1m.3.1.

[TpodmrakTuiyeckne padOThI, BBITTOJHICMBIC MPU TEXHHUUYESCKOM OOCITYKUBAaHUU,
BKJTFOYAIOT B CeOsI MPOBEPKY KOMILJICKTHOCTH, OCMOTP BHEIIHETO COCTOSHUS JO3UMETpa
IPOBEPKY e€ro padboTocrnocoOHoCTH. [Ipr 0OCMOTpE BHENIHETO COCTOSIHHS JO3MMETpa Cie-
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nyeT yOeIuThbCsl B OTCYTCTBUU CKOJIOB M TPEIIMH Ha KOPIyce J03UMETpa, B OTCYTCTBUU
IPOJIOJDKUTEIHHOTO BO3ACHCTBUS MTPU XPAaHEHUHW HA OpraHbl yIpaBieHUs (KHOTKH).

Bo3MoXHble HeMCNPaBHOCTU U CMOCOOBLI UX YCTPaAHEHUA

[TepevyeHb BO3MOKHBIX HEHCIPABHOCTEH JO3MMETPAa M CIOCOOBI MX YCTpaHEHUS
IPUBEJICHBI B TA0JIUIIE

XapakTepHble HEUCIPABHOCTHU | BO3MOXKHBIE TPUUYKHBI Cnioco0bl yCTpaHEeHUS
Hosumerp He Bkitouaercs | Paspsia akkyMymsitopa 3apsaauTh AKKyMYJIATOP
Ipyd  JUIMTEIIbHOM  Ha)KaTUH coryiacHo 1n.2.2.2

kHonku K1

Jo3umerp He Bkirouaercs | Jlosumerp HeucnpaBeH OOpatutbcsi Ha MPEANPHU-
npu noakaoueHun K 11K wim SITUE-U3TOTOBUTEIb
3apsIAHOMY YCTPOMCTBY

MeToauka noBepku
5.1. O6wme cBepeHunA

Hacrosmumii pa3zaen ycraHaBIMBaeT METO/bl U CPEJICTBA EPBUYHON U TIEPUOIUYE-
CKOMIIOBEPKH JI03UMETPA.

[Tpu BEIMyCKE A03UMETpa B 0OpallicHUE W3 MPOU3BOJICTBA M IOCIE PEMOHTA IPO-
BOJMTCS TIEPBUYHAS MOBEPKA WM 3aBOJICKas KaauOpoBKa (B 3aBUCHMOCTH OT MOAHU(U-
Kaluu).

[Tpu sKcruTyaTaniuu MeXIOBEPOUHBIN HHTEPBAJI COCTABISAET 2 roja.

5.2. Onepauuun noBepkKu

[Tpu mpoBeeHNN TOBEPKHU JOJKHBI OBITH BBITIOJTHEHBI CIEAYIOIINE ONIEPAITIH:
— BHEIIHUI ocMOTp jgo3umerpa (1. 5.8.1);

— onpobosanue (1. 5.8.2);

— ONpeJIeICHHE METPOJIOTMUSCKUX XapakTepucTuk (1. 5.8.3).

[lepBuuHas U NepUOANYECKAs MIOBEPKHU MPOBOASATCSA B OJJTMHAKOBOM 00bEME.

5.3. CpencrBa noBepKu

[IepeyeHb OCHOBHBIX M BCIIOMOTaTEIbHBIX CPEJICTB OBEPKHU:

- YcTaHOBKA MOBEpOYHAs JO3UMETpUUECKas C ICTOUHUKOM I1e3uii-137, y1oBIeTBO-
psromias TpedoBanusiM ['OCT 8.087-81 u obGecneunBaroias Auana3oH MOIIHOCTH YKCIIO-
3uMOHHOM 110361 OT 0,7 10 50 MP/4. [TorpenrtHocTh aTTeCTaly YCTaHOBKH MTOBEPOUYHOM
JI03UMETPUYECKON TOJKHA OBITH HE Ooiiee 6 Y%o.

Jonyckaercsi MpUMEHSTh CpPEICTBA MOBEPKH, HE IMPUBEACHHBIE B MEPEYHE, HO
obecrieunBaONINE OMpeeiaeHrue (KOHTPOJb) METPOJIOTMYECKUX XApaKTEPUCTUK IOBE-
pSAEMBIX JO3UMETPOB C TPEOyEeMON TOUHOCTHIO.
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5.4. Tpe6oBaHuA K KBanudgpukaumm noseputenen

K npoBenenuto uamMepeHuii npu nopepke u (win) oo0paboTke pe3ysbTaTOB U3MeEpe-
HUW JOMYCKAaroOT JIUL, aTTECTOBAHHBIX B KAUECTBE I'OCYJIapCTBEHHBIX IMOBEPUTEINIEH B yC-
TaHOBJICHHOM TOPSKE, a TAKXKe JOMYIIEHHBIX K padoTe ¢ ICTOYHUKAMHU MOHU3UPYIOIIUX
V3JIy4YCHUH.

5.5. Tpe6oBaHuAa 6e3onacHOCTX NpU NpPoBeaeHUN NOBEePKU

[Ipn mpoBeneHUH TMOBEPKH JIOJKHBI OBITH COONIOACHBI CIEAYIOIIHE TpeOOBaHUS
«HopMm pammanmonnoit 6e3onmacuoctu (HPB-99/2009)» (MockBa, MunzapaB Poccuwn,
2009 1) u «OCHOBHBIX CaHUTAPHBIX MPABHJ OOCCIICUCHHUsI PAIUAIIMOHHON 0€301macHOCTH
(OCIIOPB-99)» (MockBa, Mun3apas Poccun, 2000 T).

[ToBepka no3uMeTpa JOJKHA OBITh OTHECEHA K paboTe B 0COOBIX YCIOBUSX TPY/IA.

[Ipu mpoBeaeHUN MOBEPKU TO3UMETPA, TaKKe HEOOXOAMMO CcOOM0aaTh TpeboBa-
HUsl 0€3011aCHOCTH MPH AKCILTyaTalllK I03UMETpa, IpUBeAeHHbIE B 1. 2.1.

5.6. YcnoBusi noBepku

HOBCpKa HOJDKHA IMPOBOJAUTLCA B HOPMAJIBHBIX YCIOBUAX IIPpU CIICAYIOIIUX 3HAYC-
HUAX BIVAIOINNUX BCJINYUH.

TeMIepaTypa OKpy:Karolero Bo3ryxa (2015) °C;
OTHOCHTEIIbHAS BIIAKHOCTH BO3]TyXa (65%15) %j;
aTMoc(epHOe JaBJICHUE (100 +4) kI1a;
((750 £30) MM pr.cT.);
YPOBEHB BHEITHETO €CTECTBEHHOTO
PATUOAKTHUBHOTO UBITYUCHHUS ..vvvvvvveeeinvenessnrenesninennns He OoJiee 3,0-10'9 3p-ql,
5.7. NoaroToBka k noBepke

Ilepen npoBeaeHUEM TOBEPKH HEOOXOAMMO O3HAKOMUTHCS C pasneiaMu 2 u 3 Ha-
crosmiero PD.

5.8. NMpoBeaeHne noBepku

5.8.1. Buemnwmit ocMOTp

[Ipu mpoBeneHUM BHENTHETO OCMOTpPA JIOJDKHO OBITh YCTAHOBIEHO COOTBETCTBUE
JO3UMETpa CIETYIOIIMM TPeOOBAHUSAM:

- HQJIMYUE B MACHOPTE OTMETKHU O MEPBUYHON MOBepke (MPHU MPOBEACHUU MEPHUO-
JUYECKOW MOBEPKHU) UJIM CBUJIETENHCTBA O MOCIEIHEN MePUOIUUECKON MMOBEPKE;

- OTCYTCTBHE 3arpsi3HCHUHN, MEXaHUYECKUX MOBPEKICHUM, BIMUIIONIUX HA paboTy
J03UMETpA.

5.8.2. OnpoboBanue
[Ipu npoBeneHun onpodoBaHKsT HEOOXOAUMO MPOBEPUTH PAOOTOCTIOCOOHOCTH J10-
3UMETpa, BHITIOJIHHUB OIepalyH 1o 1. 2.2.
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5.8.3. OmnpeneneHne METPOIOTHYECKUX XapaKTEPUCTUK

5.8.3.1.1lpu omnpeneneHUun METPOJOTHUECKUX XAPAKTEPUCTUK HEOOXOIUMO OTpe-
JEIUTh OCHOBHYIO OTHOCHUTEJBHYIO MOTpemHOCcTh u3mepenuss MO/ u O]1 B cooTBeTcCT-
BUM ¢ Meronnueckumu ykazanusiMu MU 1787-87 Ha ycTaHOBKE MOBEPOYHOUN JO3UMET-
pudeckoil B moBepseMbix Toukax Xoi (Hoi), ykazannsix Hmxke. [lepexon oT MomHOCTH
AKCMO3UIMOHHONU J103bl Xoi1 (MP/4) K MOIIHOCTH SKBUBaJIeHTHON 1036l Hoi (MK3B/4)
ocyIecTBsIeTcs 1o popmyine (ams ' Cs):

Hoi = 10,35-Xoi(1)

5.8.3.2.0mnpezenenre OCHOBHON OTHOCUTENBHON MOTPEelIHOCTH U3MepeHuss MO /]

5.8.3.2.1. YcraHOBUTH Ha AO3UMETpE pexkuM nsmepenus M1,

5.8.3.2.2. Omnpenenuth cpennee 3HaueHue (oHa, 3aUKCUPOBaB HE MEHeeS 3Ha-
yeHuit MOJI Hgi, Mk3B/4, 1 paccunrats cpennee 3HadyeHue Gpona Hy, Mx3B/4, mo Gpopmy-
ne:

H, :éZH@ )

5.8.3.2.3. YcTaHOBUTH JO3UMETpP HA MPUOOPHOM CTOJMKE TTOBEPOUHOU YCTAHOB-
KA TakKuM 00pa3oM, 4TOOBI 3PPEKTUBHBIN HEHTP AETEKTOpa (PaCHOJIOKEH CO CTOPOHBI
oOpaTHOW MHAMKATOPY Ha TUIyOMHE 7 MM) COBHaJall C IEHTPAIbHOW OCHIO KOJUTMMHPO-
BAHHOTO ITyYKa TaMMa — U3JTy9ICHHS.

5.8.3.2.4. CoznpaiiTe MoOOYEpEeIHO B MECTE PACIOJOXKEHUS ILIEHTpa J03UMETpa
M3/I, COOTBETCTBYIOIIYIO 3HAYEHUSIM 0,5-10° 0,5-10°,0,5-10™ 38/u.

5.8.3.2.5. He Menee, uem uepe3 1 MUH mociie Havajga oOJydeHUs, U1 KaKI0TO
ycTaHOBJICHHOTO 3HaueHus MO, 3adukcupoBars 5 mokasanuii mozumerpa Hji u pac-
CUMTATh CpeHEe 3HaUYeHUeE TI0 (hopmyIie:

1 5
Hj:g;Hji (3)

5.8.3.2.6. Bpramcauth st Kaxaoro 3HadeHus MOJ[ oTHOCHTENBHYIO MOTpeI-
HOCTh m3MepeHus Q] B MPOIIEHTaxX 1o GpopMyIie:

Qj :%(Hi _:dl)_ng%'loo (4)

gi

5.8.3.2.7. Omnpenenutp 3HaYCHHE OCHOBHOW OTHOCHTEIHHOW MOTPEUIHOCTH A B
nporieHTax no gpopmyire:

A 21,1\/(Qo)2 +(Qjmax)2 (5)

rae Qg — MOrpenrtHoCTh MOBEPOYHON YCTAaHOBKH, %0;
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Qjmax — MmakcuMalibHOE MOJTyueHHOe 10 11.5.8.3.2.6 3HaYeHHe OTHOCUTEIBHOH T10-
IPELIHOCTH U3MEPEHMS.
Pe3ynbTarhl mOBEpKU CUUTATh MOJOKUTENBHBIMY, €CIM A He npeBbilIaet 25 %.

5.8.3.3. OmnpeneneHre OCHOBHON OTHOCHTEIHLHOM MOTPENTHOCTH U3MepeHus /1

5.8.3.3.1. VYcraHOBUTH Ha TO3UMETPE PEKUM H3MepeHus /1.

5.8.3.3.2. Brmonnute onepanuu 1o M. 5.8.3.2.3 B OTCYTCTBUU UCTOYHUKOB HO-
HU3BUPYIOIINX U3Ty4YEeHUH (IPH 3aKPBITON 3aCIIOHKE).

5.8.3.3.3. CospmaiiTe B MecTe pacioyioKeHHs IieHTpa go3umeTpa MO Hgj, pas-
nyro 0,5-10° 3/4 u 3aduxcupyiite mokasanmst gosumerpa D1, M3B. OTKPBITH 3aCIOHKY
U BKIIIOUNTH CeKyHaomep (Taiimep). Uepes 1 gac 3adukcupoBaTh BTOpOE MOKa3aHUE J0-
sumetrpa D2, m3B. Beruuciauts usmepennoe 3nauenue 3/ D, M3B, o hopmyiie:

D=D2-D1 (s

5.8.3.3.4. Brmonaure uzmepenue no m. 5.8.3.3.3 mpu MDJ] Hgj paBroit 1,5
3B/u.

5.8.3.3.5. Pesynbrarhl MOBEpPKM CUMTATh MOJOKUTEIBHBIMH, €CIH 3HaueHus D
HaXOJSTCS B Mpeeax:

075-H,-T<D<125-H,-T (7)

rae T - Bpems 00yyeHus B yacax.

5.9. OdopmMmneHune pe3ynbTaToB NOBEPKU

5.9.1. Ilpu MONOXKUTENBHBIX PE3yJIbTaTaX MEPBUYHON MOBEPKH B TMACIOpTE CTa-
BUTCS TOJIHICH, KIEHMO TOCYapCTBEHHOTO MOBEPUTEJIS, IITAMIT OpTraHU3aIluu, KOTOpast
Ipou3Beia MOBEPKY U JaTa MOBEPKH.

5.9.2. [Ipy MONMOXUTENBHBIX PE3yJIbTaTax MEPUOANYECKON MOBEPKU O(GOPMIISIOT
CBUJIETEIHCTBO O TOBEPKE YCTAHOBIEHHON (hOPMBI.

5.9.3. [Ipu oTpumaTenbHBIX pe3yJbTaTax MOBEPKU TO3UMETPHI K MPUMEHEHUIO HE
nomyckaroTcss. Ha HUX BBITAETCS M3BENMICHWE O HEMPHUTOAHOCTH C YKa3aHWEM TMPUYHWH.
[Ipu > TOM OTTHCK MOBEPUTEIHLHOTO KJIEHMa IMOJICKUT MOTAMICHUI0, a CBUACTEIIBCTBO O
MMOBEPKE aHHYJIHPYETCS.

XpaHeHue

6.1 Jlo3umeTp MODKEH XPAaHUTHCSA B YIIAKOBKE IIPH TEMIIEpaType OKPYKAFOIIETO
Bo3ayxa oT +5 10 +40 °C 1 0THOCUTENBHOM BJIAXXKHOCTU Bo3yxa 710 80 %.

6.2 XpaHuTe mo3uMeTp 0€3 YIMaKOBKHU CIEAYeT NPH TeMIEpaType OKPY KaroIIero
Bo3ayxa oT +10 1o +35 °C 1 oTHOCUTENBHOM BIaXXHOCTH Bo3ayxa 110 80 %.

6.3 B momemennn sl XpaHEHUsST HE TOJDKHO OBITh MBUIH, TTAPOB KHUCIIOT M IIENT0-
Yeil, arpeCCUBHBIX T'a30B U APYTHX BPEIHBIX BEIIECTB.
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TpaHcnopTupoBaHue

7.1 TpancnopTupoBaHuE JO3UMETpPa B YHAKOBKE MOXKET MPOU3BOJUTHCS BCEMU
BUJIaMH 3aKPBITOr0 TPAHCIIOPTA Ha JI000€ PACCTOSIHUE MPU TEMIIEpaType OT MUHYC 25 10
+ 50 °C.

7.2 B cnydae nepeBO3KU MOPCKUM TPAHCIIOPTOM JIO3UMETPHI B YIIAKOBAHHOM BU/IE
JIOJDKHBI TIOMEIIATHCS B MOJUATUIICHOBBIA TEPMETUYHBIN YEXOJ ¢ OCYIIUTENIeM CUJIUKa-
resiem o I'OCT 3956-76.

7.3 IIpu TpaHCIOPTUPOBAHUU CAMOJIETOM JIO3UMETPHI B YIIAKOBAHHOM BHJIE JIOJIK-
HBI pa3MeIIaThCs B TePMETU3UPOBAHHBIX OTCEKAX.

BHMMAHMUE! [1PU [NOAI'OTOBKE JO3MMETPA K
TPAHCIIOPTUPOBAHHIO JIIOBbIM BHWJOM ITIOYTOBBIX OTIIPABJIEHUN
NJIN TTEPEBO3KE, JO3UMETP HEOBXO/JNMO BBIKJIFOUUTD.

NMacnopTHble AaHHbIe
8.1. KomMnnektTHocCTb

KommnekTHOCTh A03MCETPa IIPUBCACHA B Ta6JII/II_Ie.

HanmenoBanue Kona-Bo,mT.
Jozumerp MKC-85I'M 1
Ka6ens USB 1
CD ¢ nporpaMmMHBIM 00€CIIEYCHUEM H 1
PYKOBOJICTBOM I10 DKCILTyaTaIuu
['apaHTUIHBIN TaJIOH 1

8.2. lapaHTMMHbIe 0bsi3aTeNnbCTBa

Cpeanuii cpok cityk0bl JO3UMETpa A0 KaUTAIbHOTO PEMOHTA YCTAHOBJIEH MPOU3-
BOJIMTEIIEM HE MeHee 6 JIET.

[TpennpusTre-u3roToBUTENb rapaHTUPYyET paboTOCIOCOOHOCTh MPUOOpa MpH CO-
OJIIOJICHUM BIIAJIENbLIEM MPABUI SKCIUTyaTallMH, U3JI0)KEHHBIX B HACTOSIIEM PYKOBOJICTBE
10 DKCIUTyaTalyu.

Anpec npeanpusITUA-U3roTOBUTENS yKa3aH B CBUIIETEIbCTBE O PUEMKE.

["apaHTUHHBIN CPOK IKCIUTyaTalMK JO3UMETpa - 24 MecsIa co JHs NpuoOpeTeHus
(mpu nmpojaxe MOKyIaTelo Yepe3 TOProByto ceTh). ['apaHTUHHBIN, TOCTIErapaHTUIHBIN U
KalUTAJIbHBIA PEMOHTBI IPOBOAMT MPEANPUITHE-U3TOTOBUTEb.

Bpems HaxoxaeHus NO3MMETpPA B TapaHTUMHOM PEMOHTE B YCTAHOBJIEHHBIM Ta-
PAaHTUHHBIA CPOK HE BKJIIOYaeTcs. [IpeTeH3nu He NpUHUMAKOTCS U FapaHTUMHBIA PEMOHT
HE IPOBOJUTCS MPU HEOPEKHOM OOpAILEHUH MOTPEOUTENS C AOZUMETPOM, (PU3UUECKOM
VI XMMHYECKOM MOBPEXKIECHUN KOPIYyCa U BHYTPEHHUX KOMIIOHEHTOB, IHUCIUIES, pa3be-
Ma WIA OPraHOB YNPABJICHUS, DJIEKTPUUYECKOM IOBPEKICHUM BXOIHBIX LENEH KaHala
USB, oTCyTCTBUM WM HapyUIEHUH IUIOMOBI JO3UMETPA, CIEIOB €ro BCKPBITUS WU Ca-
MOCTOATEIIEHOTO PEMOHTA.
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CBnaeTenbLCTBO O NpPUEMKe

Hozumerp MKC-85I'M «I1IkobHUK» 3aBOJCKON HOMEP
cootBeTrcTBYET TY 4362.002.69745044.2013 1 npu3HaH TOAHBIM JJIs1 SKCIUTyaTallUH.

JlaTa BbIIyCKa

YnakoBIIuk

M.IL

Jo3umerp MKC-85I'M «I1IkonbHuK», 3aB. Ne MOABEPTHYT MEPBUYHOM MO-
BEpKE U MPU3HAH FOJIHBIM K IPUMEHEHHUIO B KAYECTBE pab0Yero cpe/icTBa U3MEPEHHUS.

[ToBepurenb

JlaTta moBepKu «__ » 20 1.

MecTo kierima IoBepUTENs

AJnipec IpeanpUATHSI-H3rOTOBUTEIIS:

00O «Akcenbbanty», 125475, . MockBa, yi. 3enenorpajackas, 35-4-395.
Ten +7 495 5066869,

32239@mail.ru

www.betagamma.ru

3anoiHseT TOProBOC MPCAIIPUATUC

JlaTta npomaxu

ITponmasen

ramm
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PYKOBOLACTBO MNMOJIb3OBATEJIA
CepBUCHO-UH(OPMaLMOHHAas NporpaMmma «dKcnepT» Ans
pa6oTbl ¢ gosumetrpamm MKC-85 «LLUKONbHUK»

COLEP>XXAHUE

1 HASBHAUEHMUE........c.ieeiieniiieieteiiteeteneteeernsestasesenseressersssesassssassssnssssnsssnssssnssssnssssnsessssessssesassssnsessnsesane 31

2 CUCTEMHDIE TPEBOBAHMS......ccuiieiiincitniettniereeietnectenncrancerescssasessasessssesssssssssssnssssnsssassssassssnssssnsessnseses 31

3 YCTAHOBKA U 3BAMNYCK MPOTPAMIMDIL......cccuiiitniiinniiiniinniiensiiansisasissierssseressesssssssssssnsssnssssnssssnssssnsssanss 31
3.1. YCTAHOBKA LIPAVBEPA. ... .uvvvuvutersrerererssssssesesssesessrerereseeereeseeeseeeeeererereeetteeeeteeteteteteteeetetatereeeseeeeesseeeseseseeseeens 32

4.1 PABOTA C MIPOTPAMIMONM........ceereereeiiinensessesenessssesesssssesessessessessssessessessessesessessessassessssessessessssesessans 32
4.1. DOVHKLMM TTPOTPAMMDI «evvveveieieieieieieieieteeeeeeeeeeeeeeeeteeeeetetttteeetetetetetetesetetesesesessssesssssssssssssssssssssssssssssssssnsssnns 32
4.2. CTPYKTYPA TPOTPAMMODI...eevetttuuieeereeerersnuaseeeeesssssnnaseseesesssssnasesessssssssnsesessssssssnnaeesessssssssnnaeseessssssnnnnanseees 32
4.3, YCTAHOBKA CBA3M C NMPUBOPOM MO KAHAJTY USB ...uiiiiiiiiiiiiiiriiiiiiereiereseresrererrrererererereseseserererrsrrerrrrssrsrresreee 32
4.4, OTOBPAKEHUE PE3Y/IBTATOB MBMEPEHMA cevvvvrrrieeeieiereeerereeeeereeeeeeeesesesesesesesesesssesseessesesesessssssssssssesssesssesesesens 35
4.5, OTOBPAXKEHUE N USMEHEHWUE MAPAMETPOB [LOBMMETPA . ..evvvtueeeeeirrererieeeeeeerersssneeesesesesssuneeeeessssssssnneeesessseees 36
4.6. YTIPABNTEHME 3ATIUCBHD B APXMB.....eevvuneirrnneeersneeesesneeerssnaeesssnesessseeeesssnseesssnesessnnsessssneesssnneesssneesssnsessssnnnesens 37
4.7. PABOTA CAPXMBOM ....ceevvvutiieeeeeeeeettsuneeeeesseesstanaesessssssstnnnesessssssssnnnaseessssssssnnsesessssssssssnnseessssssssnnnnsesessssses 38
4.8. LLOMONMHNTE/IEHBIE TTAPAMETPDI ...t tuuuuevuuuuetesssessssssssssssssssssssssererereresereseseeeeeeeeereeerereterererereteteseeeeeeeaasaeens 39
4.9. M3MEHEHME BHELLUHETO BUJA OKHA TTPOTPAMMIDI c.evvutiiiitieertiteritieeeriieertstnserstineesssnsesssiseersssneesssneeersnns 40
4.10. BbIBOP AZBIKA TTIPOTPAMIMIBL ... eeeeeeerrtuueeseserreesssunaeseeessssssnnaseesesssssssnnseesessssssssnsseseessssssssnneesesssssssnnnneeseees 41
4,11. SABEPLUEHME PABOTD 1eeieieieieieieieeeeeeeieseeesesesesesesesesesesasasasasssssssssnssnssnsssssssssssssssssssssssssssssssssssssssssesssssnsnns 41

HA3HAYEHUE

[TporpammHoOe oOecrieyeHne npenHazHadeHo as padotsl ¢ qozumerpom MKC-85 mpu ero noa-
kimoueHnd K I1K mo kanamy USB win BLUETOOTH (npu sammaun moxyns cesizu BLUETOOTH, om-
uoHanbHO). [IporpamMma no3Bossier otoopaxkats Ha skpane [IK naHHbIe M3MepeHHii — MOIIIHOCTD YKBU-
BaJICHTHOW J03bl U HAKOIUIEHHYIO 103y, BBIBOJAWUTH MX B BHJE Ipa)UKOB, MOJIy4aTh M U3MEHATh Ha-
CTPOMKHM JJO3UMETPA, TAKHE KaK PEKUM MHIUKAIMU, PEXKUM MOJCBETKH TUCILIES, pa3Mep MpHQTa, S3bIK,
3BYK, ITIOPOTH CpabaTbIBaHUs CUTHAJIU3ALMM, COpachlBaTh HAKOMJICHHYIO 103y, a TAK)KE CUMTHIBATH W3
JI03UMETpa U 0TOOpaXaTh JaHHBIC apXMBA U3MEPEHUH JUISI MOCIIEIYIOIIEro aHajH3a.

CUCTEMHbIE TPEBOBAHUA

Jns paboThl MporpaMMBbl HEOOXOIWM KOMITBIOTEp C OIEPAIMOHHOW CHCTEMOM CceMelcTBa
Microsoft Windows (Bepcust He Hmke Windows 98) ¢ USB-noprom mnu moaynem BLUETOOTH, non-
nepxkuBaromuM mpotokoi SPP (Serial Port Profile).

YCTAHOBKA U 3ANMYCK NPOIrPAMMbBI

JUiss yCTaHOBKM MPOTrpaMMbl HEOOXOJMMO BOCIIOJIB30BAaTHCS KOMITAKT-AMCKOM, BXOJSLIMNM B
KOMIUIEKT [TOCTaBKU JO3MMETPA WJIH JIFOOBIM JPYTUM UCTOYHHUKOM C AUCTPUOYTHBOM MpOrpaMMsl. Tak-
K€ porpamMma JOCTYITHA JUIs CKauMBaHUs Ha CaliTe MPOM3BOAMTENST WWW.betagamma.ru.

VYcTaHOBKa MPOrpaMMBbl 3aKJIH0YAETCS B KOMUPOBAaHUU (ailyIoB IporpaMMbl B BBIOPAaHHYIO HAlKy.

B cocraB nmporpaMMBbl BXOJAT cieayronue (aiibr:

- MKSB85.exe — 3amyckaemblit daiin

- MKS85.pdf — PykoBoacTBO nonb30oBates
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3.1. YcTtaHoBKa gpanBepa

Jns moAkiroueHus A03MMETpa K KOMITBIOTEPY HEOOXOIMMO YCTaHOBUTH npaiBep. [Iporpamma
YCTaHOBKHU JpaiiBepa HaXOIUTCS Ha MPUJIaraeMoM KoMIiakT-aucke B manke USB-driver. 3amycrute
nporpamMMmy ycraHoBku Driverlnstaller.exe, u, cneays ykazaHusiM IporpaMMbl, yCTAaHOBUTE ApaiiBep.

PAGOTA C NMPOMPAMMOU
4.1. ®DYHKUUM NnporpamMmmbl

v' Otobpaxkenue pe3yiapraToB u3mepenuit (MD]1 u 1) B g poBoM 1 rpadUuecKoM BHIE,

v OTtobpaskeHre BPEMEHH HAKOIUICHHUS JI03bI;

v' CurHanm3anusi 0 peBbIeHnr moporos mo MO u D/I;

v' CunThIBaHKE/3aITICH TAPAMETPOB TIOIKIFOYCHHOTO IPUOopa;

v OToOpaskeHNe JTOMOIHUTEIBHBIX TAPAMETPOB: CTEICHB 3apsia aKKyMyJIsITOpa, BPEMEHHU Ha-
KOTUICHHH JI03bI, BPDEMEHH C MOMEHTa BKIIOYCHHUS, KOJIUYECTBO M3MEPEHHWH C MOMEHTa
BKJIIOUEHUS prOopa, MOrpenHocTs u3mepenust MO/J;

v' CuntbiBaHHE apXuBa M3MepeHuil (1o 3276 3amuceil) U 0TOOpaKEHHE TAHHBIX B rpaduye-
CKOM U IU(ppoBOM BHUJIE;

v/ ABTOMATHYECKas yCTAHOBKA/KOPPEKIIHs BPEMCHH U JIaThI B IO3UMETPE.

4.2. CTpyKTypa nporpamMmbl
OKHO nporpaMMBbl pa3JeJIeHO Ha TPU BKIIAJIKU:

v’ Pe3ynbTaThl H3MEPEHUS,
v’ TlapameTpsi;
v Apxus.

B HIKHEN 4acTh OKHA IPOrpaMMBbl HAXOAUTCS CTPOKA CTaTyca, B KOTOPOU BBIBOJMUTCS TOIIOJIHM-
TeJIbHAs MH(OpPMAIs O COCTOSHUM ITpUbopa.

HporpaMMa HMECT CTAHAAPTHOC MCHIO, COCTOAIICC U3 CICAYIOIHNX ITYHKTOB!

v' «BBIX0a» - BBIXOJ U3 MPOrPaMMBI;
v’ «CBs3b» - 3aIyCKAET JAUAIIOT YCTAHOBJIEHHS CBS3H C J03MMETPOM;
v «CnpaBkay» - HHPOPMALMOHHOE OKHO IPOTPAMMAEL.

4.4. YcTtaHOBKa CBAi3u ¢ npubopom no kaHany USB

IIpu 3amycke nporpamMmsbl MPOUCXOAUT aBTOMATHYECKOE COEAMHEHNE C JO3UMETPOM U IOCIE yC-
MEITHOTO YCTaHOBJICHHSI CBSI3M OTKPBHIBACTCS TJIABHOE OKHO Mporpammabl (prc.9)

IIPUMEYAHHUE: [Ipu ycmanognenuu ces3u npudoop He 00JIHCeH HAXOOUMBCS 8 pedcume
MeHio.
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Ecnu nipu 3amycke mporpaMMbl YCTaHOBUTB CBSI3b HE YIIAIOChH, JTHOO0 MPHOOp ObLT HE MOAKITIOYCH
k I1K, ycTaHOBHUTBH CBSI3b MOXHO 4Yepe3 KoMmaHIy MeHI0 «Cs3b». KomaHma 3amyckaeT CKaHHPOBaHUE
noctynueix Ha JanHoM [TK COM-mopToB, mociie 4ero OTKphIBA€TCS OKHO YCTaHOBIICHHS CBsI3H (puc. 1)

" ~

CeAse

— Brifepire nopr
COM-Mopr

=]

ABTOONPEAENEHHE |

PucyHnok 6. J/Iuanor ycTaHOBJICHUS CBS3H

JUis ycTaHOBJICHHUS CBSI3U C JJIO3UMETPOM MOKHO JIMO0O0 BbIOpaTh B BhImajatouiem cnucke COM-
MOPT, K KOTOPOMY MOAKIIOUEH TO3UMETP, U HaxaTh kKHONKY OK, 1100 BOCTIOIB30BaTHCS KHOTIKON «AB-
TOOTPEACTICHUEY, IPH HAKATHHU Ha KOTOPYIO MPOrpaMMa aBTOMAaTHUECKH yCTAHABJINBACT COCIMHEHUE C
MOJKIIOYEHHBIM J103UMeTpoM. [locie ycTaHOBIEHMS CBSI3U OTKPBIBAETCS OCHOBHOE OKHO IPOrpaMMbl
(puc.5).

B ciyuae, eciim yCTaHOBUTH CBSI3b aBTOMATUYECKH HE yJIaI0Ch, IOMPOOYHTE 3aKpBITh MIPOrpam-
My U oTkitounTh npubdop ot I1K nHa 5-10 cexynz. 3aTem CHOBa MOJAKIIOYHMTE MPHOOP U 3aIyCTHTE MPO-
rpammy. Ecnu mocne 3Toro ycTaHOBUTH CBSI3b HE YAACTCS, B AUCHETYEPE YCTPOMCTB, MPH MOIKIFOYEH-
HOM jo3uMmeTpe yoenutech B Hanmuuuu B pasaene «[loptsr (COM u LPT)» BupryansHoro COM-nopta
Silicon Labs CP210x USB to UART Bridge (puc. 2). OTKpBIB OKHO CBOMCTB JaHHOTO YCTpPO#CTBa (pHC.
3) 1 BHIOpAB JONOJIHUTENbHBIE CBOMCTBA Ha BKJIAJKE «IIapaMeTpbl IOPTa», NOMPOOyHTe U3MEHUTH HO-
Mep MopTa, KOTOPBIN aBTOMaTUYECKH OB IPUCBOECH omnepanronHoi cucremoit [1K manHoMy ycTporcT-

By (puc. 4).

IIPUMEYAHHUE: ons ycnewno2o YCMAHOBNEHUs. C853U C 003UMEmpPOM CHAYaALd NOO-
kaouatime npubop k 11K, a 3amem 3anyckatime npocpammy.
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a2 HPcomp
- 1—5 DVD n CD-ROM guckoeoge!
i g IDE ATA/ATAPI konTponnepe
>-§ Barapen
» By, BugeoaganTepel
> AMCKOBBIE YCTPOICTER
= 3ByKOBbIE, BMAED W MITPOBBIE YCTPONCTER
2= Knasmatypel
» .78 KomneroTep
b s Kontponneper USE
> ] Mogemel
- ‘jJ MoHuTopel

» Bl MepenocHbie ycTpoiicTea
'3 Moprii (COM n LPT)

- B MeiLn n wHBIE yKazeIBalOWNE yCTPOICTER

Ezsihcon Labs CP210x USE to UART Bridge (COME) I
f? CrangapTHelil nocnejosatensHeii nopt no coegureninto Bluetooth (COM3)
? CranaapTHelf NocneoBaTenbHeli NopT e coeguHennto Bluetooth (COMI)

> 2} Mpoueccope
>-g Paguomogynu Bluetooth
> K Cetesnie agantepn

18 CucTemHble yeTpoiicTaa
> Eﬁ Yerpoiicrea HID (Hurnan Interface Device:
> -Taj YcTpoiicTea 0BpaGotk nsobpaxennii

5)

Pucynox 7. COM-niopt B aucnieTyepe yCTponuCTB

r M
Ceoiicrea: Silicon Labs CP210x USB to UART Bridge (COME) M

CeensHiA

Bu 8 cexynay: | 9600

BTl paribix

Cronoesie GuTs:

Ynpasnerwe noTokom: | Her -

MNapameTpl NopTa

YemHocts: |Het

YNpaBneHne SNeKTPONUTaHMEM

- B
4 4 4

D.OnonHMTeano...l [ BoccTaHoEM T yMoNUaHUA ]

Pucynoxk 8. CaoiicTsa COM-noprta z[o3vaeTpa
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23 HPcomp
N ;) 1800 2000
» & DVD u CD-ROM guckosoel Cooficraa: Silicon Labs CP210x USE to UART Bridge (COME) ® ‘
. - IDE ATAVATAPI komTponepsi 1
@ barapen e By o E
By, Buacoagantephi Otiume Mapamempe nopra Npaisen COM3 frenons
1y [McKoBBIE yeTpoOIiCTSS COM oo,

> % 3BYKOBBIE, BUAE M UTPOBEIE YCTH

> 22 Knaewatype! BuT B ceryHay:
> 18 Komnetotep

b-§ Kontponneps USE BTl SatHboc
b -I=] Mogents:

, 6 Monuropsi UemooTs

> Pl Meiun u nie yrassisatoLme yd
. I Meperochbie ycTpoiicTea

Z MopTsl (COM u LPT)
Y Silicon Labs CP210x USE to U4
Y3 CranaptHenii nocnegoearen

Cronossie GuTs!

Vnpasnerite noTokom

5600

COMS frcnons —

COM?7 (crone.
COM8 {cnone.
COMS3 (cnone.
cnen
cnon.

2200

2400

2600

Her

1

Her

Y3 Cranapthenii nocnegoearens

D

» I3 Mpoueccopsi
> £} Paanomoynm Bluetooth
. &F Ceesbie aganTepsi
.8 Cucremmbie ycTpoiicTes
+ [ Yerpoiictea HID (Human Interfac]
| %5 Ycrpoiictea obpabonin nsobpax

M2

- CO| cnon
Aenonsurensrsie naps Son 12

cnon

[

COM14 (ucron
COM15 fncnon

[ Mcronsaosa COM1 (ucron
COM17 ucrion

COM12 {renon

HroBe! YETPE 019 acnon

COM20 facrion
oS! YOOF 121 aanon

cnon
cnon
cnon
cnon

Gy/ATE YMEHELLT SHEHEHNA.
VTS YBEMMUATE SHAYEHMS.

comz
pee . MerCOUZ
COM24

CoM25

Bypep Me: COM26
nepenaqu CoM27
coM28
COM25

COM30 -

0K Omvera

}e6yeTon cosmecTamocTs ¢ UART 16550)

9]
9]

Bonbuwe (14)(14)

Bonewe (16} (16)

]

Pucynok 9. I3menenue Homepa BupTyanbHoro COM-niopra

4.5. OTob6paxeHue pe3ynbTaTOB U3MEpPEHUS

Ha Bxnagke «Pe3ynbratel uamepeHus» (puc. 5) oToOpakaroTcsi MOIITHOCTh DKCITO3UIIMOHHOM J10-
361 (MO]I), skcniozunimonnast jpo3a (3/]) B rpaduueckom u 1udpoBOM BHIE, a TAKXKE CTATHCTUYECKAs
MOrPENIHOCTh TeKyIero n3mepenus M3 /] u Bpems HakoruieHust D/1.

iy MKC-855

—

-,

B |

Beiog Ceaze Bwg Cnpaeka

Pe3ynkTaTel HAMEREHHA l ﬂapaMepr|] Apms]

MowHocTe nosw. mME3Bf

HNosa, mk3e

Bpema Hatopa nosw

Ipaduku

®|20,75 7% ®[125,1

10enb 7 446 MUH

EEREEN ~ OYHCTUTE Fpadiuk

140

120
100
80
604
40
20
0

a0, mk3e

M2, MK3B/

00:

Bperaa patore

Yrenue 55 mMunH

Arkyrynarop
100%

Temneparypa
257

W zraepenui
167

Mopor M3
60,0 mk38/u

Mopor3 1
5,0 m3e

Tun ceasu
USB

Pucynok 5. Bknaaka «Pe3ynpTaTsl n3MepeHMs»

B Brimagatomem croucke (puc.6) MOXKHO BBIOpaTh OTOOpa)kaeMble Ha rpaduKax BEIHUYHUHBI —

MOIIHOCTD IO35I, 7034, WIN 00€ BEINYNHEL
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paduEu

Pucynoxk 6. Beibop pexxuma BeiBoa rpaduueckoi nHpopmauu

B HmKHEH yacTH OKHA MPOTpaMMBbl PacIosioKeHa CTaTyCHasi CTPOKa, Ha KOTOPOW 0TOOpakaroTcs

JOTIOJTHUTEJIbHBIC TTapaMeTpsl (cM 11. 4.8)
Knomnka «Ounctuth rpaduk» yaanser ¢ rpadgukoB gaHasie usmepenuit MO u D1,

4.6. OToOpaxeHMe n U3MEHeHMe NapameTpoB Ao3uMMeTpa

i MKC-855 =RRSN X
Bexog Cease Buwg  Cnpaekxa
PesynsTarbl vameperra  [1apameTpel ]AprB]
Mopor M3L [ 3HaueHWe, rk 38/ Mopor3 3HauEHHE, trIE u
#1 #1 ¥ Wcnonbzoeats BlueTooth
B2 0,00 #2
Mepuod exnmwyeHun BlueTooth
#3 - #3 -
B J 5 MuH
Tekyuuii nopoz M3] Tekywuii nopoz 311 ;M[m D0000000000000000000000 .1. qal;
2 - 1 -
Mpoapa4yHocms Kpamxod opMsl
Pexum 3eyk | J
I DLW HOCTE 4056 - Bkn - ] i
Buo Azbik [V 3anuck B apxue
- Pyccrui -
Modceemka Bpewma nodceemyu
{* Kawgoe usmepeHHe
Bensili - 3 MUH -
7 Famoym ruHyTY
(™ Kawaki vac
L rele sl kPt TEEETEE
[ MNpK HsteHEHUK Gonee yeta 30%
CopocuTe a0zy [~ TP PESKOM WSMEHEHMA
Crartyc Bperna patore! Arkyrynarop  Temneparypa  Mawmepenwd  Nopor M30 MNopor 30 TN CEAZM
57 muH 100% 25,7 178 60,0 me3e/u | 50 m3e USE

Pucynok 7. Bkimagka «Ilapamerpsn»y

Ha Bxnagke «IlapameTprr» 0TOOpaxaroTcs JOCTYIHBIE ISl U3MEHEHHS MT0JIb30BaTEIIeM MapaMeTphI
J03UMeTpa:
e 3HayeHwus Tpex noporos no MO/], ot 0,1 no 1-10° Mx3B/4;

e Howmep netictByromiero nopora mo M3/1, 1-3;

e 3nauenus noporos D/, ot 0,1 10 999- 10° MK3B;
e Howmep neiicTByromiero nopora mo 2/1, 1-3;

e Pexum nungukanuun: MOJI, D1, Bpewms, Ilouck;
e Buna: kpatko/moapo0Ho;

e 3BYK: BKJIFOUCH/BBIKIIOUCH;
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o SI3BIK: pyCCKUit/aHTIHICKUIA;

e [[BeT MOACBETKHU: BBIKIIOUCHA/3€IICHBIN/OCIIbIH;

e Bpewms nmoacBeTKHU aAuciuies mocie HaxaTtus kHonku: 10 ¢/ 1 MuH / 3 MuH;
e VYmpamieHHE MEPUOJUTHOCTHIO 3aIUCH PE3YIbTATOB U3MEPEHUS B ApXUB;
e [Ipo3pauHocTh KpaTKoil GOPMBI OKHA TIPOTPAMMBI.

[Tpu 3amycke mporpamMmbl NMapaMeTpbl CUUTBHIBAIOTCS M3 MAMSTH 03UMeTpa. B mporecce paboTh
MOXXHO CUHTAaTh aKTyaJbHBIC MapaMeTphl HaKaB Ha KHOMKY «CumTarh mapaMmerpbD». JJis M3MEHEHUs
napaMeTpoB HEOOXOAMMO BBIOpaTh B BBINAJAIONIEM MEHIO MapaMeTpa HYXXHbBI BapHaHT M HaXaTh
KHOITKY COXPaHUTh TTapaMeTpHI.

MOXHO TaKxe U3MEHHTh 3HAYCHHUE TIOPOTOB, BEC/IA TpeOyeMoe 3Ha4YeHHe B auana3one ot 0 10
1-100 mx3B/9 must MOl u ot 0,1 1o 999-10° Mx3B mns DJ]. 3anuch B mamMsATh JO3UMETpaA 3HAYCHUH TT0-
POTOB MPOUCXOAUT MPU HAKATUU Ha KHOMKY «CoXpaHUTh mapaMeTpbl». Ecnu kakoi-mubo U3 moporos
3aJ1aTh PaBHBIM HYJIIO, TO 3TO OyJeT O3HadaTh, YTO MPHU BHIOOPE JAHHOTO TOpOra B KAa4eCTBE ICHCT-
BYIOIIET0, cUrHanu3anus npesbimieHuss MO/l oTkmrodena. [Ipu 3TOM mpu CYUTHIBAHUU U3 JO3UMETpa
HYJIEBOW TIOPOT OYJIET 0TOOpaKaThCs KaK «-».

Knonkoit «COpoc 103b61» MOXKHO OOHYJIUTH HAKOTJIEHHYIO 103y M BpeMs €€ HaKOTUICHUSI.

IIPUMEYAHHUE: sce uzmenenusn Ha exnaoke «llapamempoly coxpansiomcs 6 npudope
monbKo nociae Haxcamus kHonku « Coxpanumes napamempbiy.

4.8. YnpaBrieHue 3anucbio B apXuB.
3anuch pe3ynbTaTOB U3MEPEHUI B apXUB MPUOOPA OCYIIECTBISIETCS NMPU OTMEUEHHOM (PIIaXkKKe
«3anuck B apxuBy. [lepnoAUYHOCTh U YCIOBHSI 3alIUCU U3MEPEHUN MOXKHO BBIOpATh, OTMEUAsi COOTBET-

CTBYyIOIIHE onmuu (puc.8).

[v 3anuck B apXue

(% Kamaoe MIMEpEHWE

(" K.amaymo rKdHYTY

“y

K.amaei yac

[ MNpu U3MEHEHKA Gonee Yet 305
-

MpK peskor USFEHEHMM

Pucynoxk 8. YnpaBiieHue 3anuchio B apXuB
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4.9. PaboTa c apxuBom

ivte MKC-855

Bexoa CeAse

Bua  Cnpaeka

Peaynerarel MSMBDBHMH] MapareTprl Apuue l

CeaHc

3anonHeHve naraary 13%

YreHue apxuBa | Crepete apuve | « W » |

Mg |Bpems, C M3, Me3eiy - Al loncobonsboonabodbonodsonmdsnoadondonns i

1 iii!li!ialﬁiﬁﬁlﬂil 3,663 : : : : : : : :

2 |02.423308/0114 3674 : : : : : : : i i

13 1024244 08/0114 3717 gl .t AP SR AP - i .

4 |oz4254080114 3783 N T T R B :

5 |02.43.04 0801114 33870 A :

6 |02.43.1508/01/14 3,859 i

|7 |02.43.25 08/01/14 3,859 : :

8 |02.43.3608/0114 3,891 A

19 |02.43.45 08/01M14 3924

10 |02.43.57 08/01M14 (3924

111 |02.44.07 08/01114 (3913

112 |02.44.17 08/01114 3978

113 |02.44.28 08/01114 3,880

14 |02.44.38 08/0114 3728

15 102.44.49 08/01/14 13.793 i

B pera patore

W sraepeHmi 436

M ak.curyr 34983 02:45 02:50 02:55 0:3:00 03:05 03:10 03:15 03:20 03:25 03:30 03:35 03:40 03:45 03:50 0:3:55 04:00

E‘:;:‘:;i‘" 31523 X + - (D Bpema - [~ CoHpaHqTh B dakine
Craryc Bpera patiorel Akkyrynarop  Temnepatypa Warmepervit Mopor M3 Mopor 3.1 Tun cesAsu

Urenne T 414 muH 98% 191 437 10,0 mk3e/y | 5,0 m3e USB

Pucynok 9. Brimagka « ApxuB»

Jlo3umeTp uMeeT BCTPOECHHYIO SHEPIrOHE3aBUCUMYIO MAMSTh, B KOTOPOUM COXPAHSETCA KaXkI0€ U3
n3MepeHuit — 3Hauenne MO/ B MK3B/4 U COOTBETCTBYIOLINE BpeMs U jaTa. [Ipu BBIKIIOYECHUH J03U-
METpPa B apXWB 3aAMKMCHIBAECTCS HYJIEBOE 3HAYEHUE, KOTOPOE CIYKUT PA3AECIUTEIIEM apXUBA HA «CEaH-
ChI», UJTU CTPAHUIIBI, COOTBETCTBYIOIIKE IEPUOAAM BKIIIOUEHHUS TprOopa.

[Ipn HaxkaTum Ha KHONKY «YTEeHHE apXvBa» MPOUCXOJUT CUUTHIBAHHME 3AMOJHEHHON 4acTH ap-
xuBa B [IK. [locie cuuThiBaHUs OMpeenseTcs KOTHMUECTBO CEaHCOB M 0ToOpakaeTcsi B okHe «(CeaHey.

CeaHc

{{ Fuz 3 }}

Ha Fpa(bPIKe B Ta6n1/1ue BBIBOAUTCA HepBLII\/'I CCaHC. I[J'IH NEPCKIOUCHUA MCKIAY CCaHCAMH HUC-
ITOJIB3YIOTCA KHOIIKH:

« 33

WNudopmanus u3 apxuBa BEIBOJUTCS B TAOIHILY:

Bpema, C Ims,ﬂ
2012 5/ 16/05/13 10 417

[
1434

B KOTOPOM 0TOOpa)karoTCsi CKBO3HOM HOMEp M3MEpeHus (C MOMEHTa MEePBOro BKIIOUYECHUS J103U-
MeTpa WU CTUPaHUs apXxuBa), 3HaueHne MO/ B MK3B/4 U COOTBETCTBYIOIINE €MY BpPEMs U J1aTa.

WNudopmanus Takxke BBIBOAUTCS B rpaduueckoM Buie Uil yaoOcTtBa BocnpusTtus. I'padpuxu
MOKHO MacCIITaOMpOBaTh W TMepeMemaTh KHonkamu ynpasieHus (puc. 10) mo obenm ocsim. Mcmons-
3yHT€ COOTBETCTBYIOIIME KHONKH CO CTpelKaMM Juld IepeMelleHus rpaduka BBEpX/BHU3, BIpa-
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BO/BNeBO. KHOIIKN «+», «-» mpeaHa3HadeHbI A1 MacmTabupoBanus rpaduka. Knomka «X» aBTomaru-
YecKH MacITabupyer rpaduku.

x 4+ 1 «»

+ = « »

Pucynok 10. Knonku ynpasieHust MacuraboM rpagukoB

B HmxHel neBoi yacTu BKIAIKH OTOOpakaeTcs cieayromas nH(opMalys, COOTBETCTBYIOMIAS
BBIOPAaHHOMY CEaHCY: MPOJODKUTENIBHOCTh paboThl JO3MMETpPa, KOJIMYECTBO M3MEPEHUH, MaKCUMallb-
HOE, MUHUMAJIbHOE U cpefHee 3HaueHne MO/ B Mk3B/4.

Bpera patoTe

I ZtdEpEH 26

b &k kAU 0,250
b LaHLRY R 0116
CpegHee 0,163

B npaBoM BepxHEM yIUly BKJIAJIKH PACIONIOKEH MHAUKATOP 3amoiaHeHus namsatu. [Ipu 3anomnne-
HUM apxuBa Oosee yeM Ha 90% HMHIMKATOp CTAHOBUTCSA KPACHBIM B KaueCTBE MPEIYIPEkKACHUS O CKO-
pPOM HepernosHeHnu. MakcuManbHOE KOJIMUYECTBO 3amuceil apxuBa — 10 3276, 4TO IpU €CTECTBEHHOM
(oHE COOTBETCTBYET OKOJIO 5 JHEH paboThl. ApXUB SBISAETCS LMKIUYECKUM, T.€. IIPHU MEPETOTHEHUH
3allMCh OYEPEIHOT0 U3MEPEHUS TPOUCXOIUT B HAYAJIO IAMSTH.

4.10. JononHuUTenbHbIe NapamMmeTpbl

B HMKHEW 4acTy OKHA IIPOrpaMMBbl HAXOAUTCS CTaTyCHAasl CTPOKA, B KOTOPYIO BBIBOJUTCA pa3iInyHas
JONOJIHUTEIbHAA HHPOPMALIUS O COCTOSIHUU JI03UMETPA.

Craryc B perna patore Arggrynarop Temnepatypa Mamepenwit MNopor M3O MNopor 30 Tun ceAzH
YUTeHue 1 451 mwH 100% 3.7 499 60,0 mi38/u | 5,0 m3e USB

[Tone «Cratyc» — onpenesnsieT COCTOSIHUE CBA3M ¢ prOopoM. B cityyae BO3HUKHOBEHUS OLIMO0K
COOTBETCTBYIOIIAsA MH(OPMAIIKs BEIBOJUTCS KPACHBIM MIPUDTOM.

«Bpewms paboTs» - Bpemsi, IPOILIEIIIee C MOMEHTA BKIIOUEHUS I03UMETPA;

«AKKyMYIIATOp» - CTENCHb 3aps/ia aKKyMyJiaTopa B mporeHTax. [lpu noakitoueHuu npudopa
[IK, ecnu akKyMyJsTOp 3apsKEH HE MOJTHOCTBIO, aBTOMATUYECKU IPOUCXOAMT €ro 3apsaKa, UTo OTO-
Opakaercs B nanHOM Toiie. [Tocine okoHuanus 3apsaku BeiBoauTcs 3HadeHue 100%:;

«Temnepartypa» - TeMiiepaTypa OKpyKaroliero Bo3ayxa. Cieayer UMeTh B BULY, UTO B IpOLIEcce
3apsAIKN aKKYMYJIITOpA MOKa3aHUs TEPMOAATYNKa MOTYT OBITh HECKOJIBKO 3aBBIIICHBI.

«3MepeHnin» - B 110J1€ BEIBOAUTCS KOJIMYECTBO U3MEPEHUM C MOMEHTA BKJIKOYEHUS JO3UMETPA;

«ITopor MO ]l» - nelicTBytolee 3HaueHue nopora no M3/I;
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«ITopor D]/1» - gericTByromIEe 3HaUeHKE mopora no J/1;
«Turm cBs3m» - oToOpaskaeTcst TUM cBsi3u ¢ mpudopom — USB

4.11. A\ameHeHUe BHeLLHero Buaa okHa nporpamMmmbil

BHemnuii  BUA  OKHa IpPOrpaMMbl MOXKHO W3MEHMTb, HCIHOJB3YysS KOMaHAY MEHIO
«Bug -> Pexxum -> Kpatkuit 1/Kpatkuit 2».

Bug | Cnpaska

Language/Asbik o

P excina k| v Monxwii
Kpatewid 1
Kpatewii 2

Ha pucynke 11 noka3zan Bua «KpaTtkuii 1» okHa nporpaMmsl.
K1

Dosa rate

c 0,1 xSw/h — 2 Swh
Dose 0,1 uSv - 2 5v

K2

Pucynok 11. Bun okna nporpammsl «Kpatkwii 1»

Ynpasnenue:

e Kl (oAMHOYHBIN KIIHK) — IEPEKITIOYEHUE PEKUMOB HHANKAIH MDJ1/D/1;

e Kl (aBOitHOM KJIHK) — BBIXOJT U3 MPOTPAMMBI;
e K2 (oaMHOYHBIN KJIMK) — BO3BpAT K IMOJIHOMY BHJly OKHA IPOTPAMMBI.

Ha pucynke 16 noxa3zan Bug «Kpatkuii 2» okHa nporpaMMsl Ha poHe pabodero cToa.

Pucynox 12. Bug okna nporpammsr «KpaTkuii 2

Ynpasnenue:
® OJMHOYHBIN KJIHK — MEPEKIIOUEHIE PeKUMOB nHAnKauuu MDJ1/3/1;
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® JIBOMHOM KJIMK — BBIXOJ] U3 MPOrPaMMBbI;

e [IpaBas KHOIIKA — BO3BpAT K [IOJIHOMY BHJly OKHA IIPOrPAMMBI.

MOXHO U3MEHUTH MMPO3PAYHOCTb KPATKUX (bOpM NEPEMEIICHUEM COOTBCTCTBYIOIICTO ABHMIKKA HA
BKJIaJAKEC «HapaMeTpLI»

Mpo3payHocime Kpamyod hopMel

4.12. Bbl6op A3blKa nporpamMmmbl

SI3BIK MIpOrpaMMBbl MO>KHO M3MEHHTH, MCIIOJIb3Ysl KOMaHay MeHio «Bua -> Language/f3six». Jloc-
TYIIHBI PYCCKHM M aHTJIMUCKHI S3BIK.

Beog Cesse | Bug | Cnpaeka
Language/Azeik b v Pycckwid

Pescm [ English

4.13. 3aBepLueHne paboTbl

Jnist 3aBepiieHus padoThl ¢ MPOrpaMMOi HaXKMUTE Ha «Bbrxom».

THIPUMEYAHUE: npescoe uem omxnrouams 0ozumemp om IIK pexomenoyemces 3asep-
wams pabomy OaHHOU NPOSPAMMEUIL.
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The following manual, going with a passport (hereinafter referred to as a manual), is
designed to study the device — dosimeter MKS-85 «Schoolboy» (hereinafter - the
dosimeter), its design and maintenance. The manual contains basic technical specifica-
tions and information necessary for proper maintenance of the dosimeter and the way of
its verification.

Some changes in electric circuit, software, and dosimeter design can be made during
its manufacturing that do not affect technical and metrological characteristics, and there-
fore are not reflected in this manual.

The dosimeter is a mean of measurement to be used by a wide range of specialists
whose work requires continuous radiation control and record of accumulated dose. The
dosimeter is also recommended to everyone who is concerned about the state of the envi-
ronment in the places of residence, work and rest, or in different circumstances, may be
exposed to ionizing radiation.

Attention! The device does not enable to measure equivalent dose and dose rate of
x-ray radiation of medical x-ray devices, as medical x-rays in order to reduce the
damaging effects on biological tissues have a range of energies of gamma-quanta from
20 Kev, that is outside of MKS-85 measurement capabilities. Please, use special equip-
ment to measure “soft” x-ray radiation to research radiation levels of medical x-ray de-
vices.

The device allows to evaluate the radiation safety of working places, habitation, ar-
ea. The device is easy to use, has only two management bodies (buttons).

Check the package contents, integrity of the seal on the back cover and operation in
all modes during the purchase of the device.

Protect the device from blows and mechanical damage, corrosive media, organic
solvents, fire sources, magnetic and electric fields. It is not recommended to place the
device near mobile phones and other sources of high-frequency electromagnetic radia-
tion, as this may lead to wrong readings.

GENERAL DESCRIPTION AND OPERATION FEATURES
1.1. Use and application

Dosimeter-radiometer-clock-thermometer MKS-85 «Schoolboy» is designed for:

- continuous measurement of individual equivalent dose (hereinafter - ED) of external
gamma and x-ray (hereinafter - photon) radiation;

- continuous measurement of ED accumulation time;

- measurements of individual ED rate of external photon radiation (hereinafter -
EDR);

- transmission of data on measurements to personal computer (PC) via USB.

- Time and temperature indication.
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The dosimeter is recommended in the sphere of state regulation of ensuring the
uniformity of measurements:

- activities in the environmental protection area;

- activities to provide security in emergency-situations;

- activities to exercise production control over observance of industrial safety
requirements (established by the legislation of Russian Federation) when using danger-
ous production;

- work to provide safe conditions and labour protection.

The dosimeter is a portable tool to measure and has «pocket» dimensions.
The dosimeter has bilingual (Russian/English) built-in menu settings.

The dosimeter is powered with a lithium-polymer battery, rechargeable via USB
port.

1.2. Technical specifications
EDR measurement range from 0,10 to 1-10? mcSv/h
ED measurement range from 0,01 to 999 Sv

Discontinuity of time indication of ED ac- 1h

cumulation
when connected to PC 1 min
Limits of basic relative accuracy +25 %.

The range of photon energy during dose rate from 0,04 to 10 MeV
level measurement

Energy dependence of readings does not +30%
exceed

Number of preset threshold levels for EDR 3
Adjustment range of threshold levels from 0,1 to 999 mcSv/h

Instability of dosimeter readings for 24 +10 %
hours of continuous operation

Reaction time to sudden changes in the lev-
el of photon radiation (more than 10 times
on the natural background)
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1l ¢
lc

lc

Duration of continuous operation from fully Over 120 h.

charged battery (when measuring the level
of natural radiation background, without the
use of backlight LCD and Bluetooth mod-
ule)

The dosimeter is powered with a lithium-polymer battery nominal voltage of 3.7 V,
or through a miniUSB connector when connected to a PC or any charger with USB out-

put.

Volume of archive

Full charging time
Additional relative accuracy with changes
in temperature from minus 20 up to +50 °C

Additional relative accuracy with changes
in humidity from normal to 98% at 35 °C

Operating conditions

Overall dimensions

Weight of the dosimeter with battery

483 recordings (time since startup of the
dosimeter - in seconds, the EDR in
mcSv/h)

Not longer than 4 h.

+10 %.

+10 %

- temperature of ambient air from minus 20
to plus 50 °C;

- relative humidity not more than 98 % at
temperature + 35 °C;

- atmospheric pressure from 84 to 106.7
kPa.

110x33x17 mm.

Not more than 45 g
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1.3. Design and operation

The dosimeter as a radiation detector is applied with a semiconducting de-
tector with built-in power supply. The detector converts a flux of gamma-rays into a
sequence of electric impulses. These impulses are amplified and fed to a microcon-
troller providing the accumulation and processing of data, operation of modes of the
dosimeter, the beeper and the liquid crystal display (hereinafter - LCD).

The algorithm of readings processing provides the adaptation to the dose
rate level, automatically sets the minimum measurement time and fast reaction on ab-
rupt change of EDR (10-30 seconds).

The dosimeter has the internal nonvolatile memory, which allows to save
custom settings when switching off the dosimeter. At the next start up settings will be
restored.

On the housing of the dosimeter (Figure 1) there are:
- the display;

- control buttons;

- the mini-USB connector.

Button K1

Button K2

mini-USB connector

Figure 1 - General look of the dosimeter

The dosimeter has a graphical display, which shows all the necessary information.
There are five main information modes on the display:

47



CYOE 233.000.00 PO Ho3nmetp MKC-85I'M «LLIKONbHUKY
PykoBOACTBO MO 3KcnnyaTaumm betagamma.ru

- Display Mode EDR briefly / details;
- Display mode ED briefly / details;

- "Search” mode, briefly / details;

- Display mode time / date and time;
- Menu Mode

In the modes «in detail» the following information is shown on the display:

- value of a measure (EDR or ED, depends on the selected display mode);

- the unit of measurement;

- the statistical accuracy of the measurement (in EDR display mode);

- sign of characteristic photon detection;

- value of the current threshold alarm when exceeding the level of dose rate in Sv/h
(in EDR display mode);

- time of dose accumulation in hours (in ED display mode);

- sign of the USB cable connection;

- the charge of the battery;

- status beeper.

EDR value Measurement accuracy Units of measurement

Sign of photon detection [ D. 1 2 ED:':M Svf‘h
J; D_ E D -j-}"-.":p- ﬂ D Battery charge
/ /

Threshold value USB connection Sound on/off

Figure 2 - Location of data on the dosimeter display in EDR display mode, in detail;

*0.12 “*“*uSv/n
sEARcH +=+ M T

Figure 3 - Display the dosimeter in search mode, detail;
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*0.12 *™,Sv/h

eLuETooTH W O

Figure 4 - Display module switch Bluetooth (if exist);
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EDR value Measurement units

012+

Sound on/off Battery charge

Figure 5 - Location of data on the dosimeter display in EDR display mode, briefly;

ED value Measurement units

A \
Sign of photon detection—T# ? 2 9 L 8'|u|'

6083he 4 41
7 -

Time of ED accu- Sound on/off Battery charge
mulation

Figure 6 - Location of data on the dosimeter display in ED display mode, in detail;

ED value Measurement units
Sound on/off Battery charge

Figure 7 - Location of data on the dosimeter display in ED display mode, briefly;
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12:00

Figure 8 — Time mode

12:00:00
16.05.2013

Figure 9 — Time and date mode

In modes "briefly" measurement result is displayed in large print, while not displayed:
» the threshold value;

* sign connecting the USB-cable;

* sign module switch BLUETOOTH (if exist);

* sign "Search" mode;

» measurement error (see Fig. 3.5)

In modes «briefly» the measurement result is displayed in large print, while the
threshold value, the sign of USB cable connection and the measurement accuracy (see
Figure s 3, 5) do not appear.

The dosimeter is operated by two multifunction buttons that have different functions
depending on the specific situation. When you enter the menu, icons (in front of the but-
tons) facilitate navigation through the menu structure.
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MAINTENANCE
2.1. Working limits and safety precautions

2.1.1 It is necessary to study the present Manual before using the dosimeter.

2.1.2 Keep the dosimeter against mechanical impacts, dust and dampness. Do not
spill water on housing and inside.

2.1.3 Charge the battery in time.

2.1.4 Background readings may increase if radioactive substances get on the hous-
ing of the dosimeter. Make sure there is no overestimated background, having measured
background readings of the dosimeter in various places on the site, or in different rooms.
Produce the decontamination of the dosimeter housing without its diving into decontami-
nation solutions.

2.1.5 It is not recommended to place the device in the immediate vicinity of mobile
phones and other sources of high-frequency electromagnetic radiation, this can lead to
wrong results of measurement.

2.1.6 Do not expose the dosimeter to high temperatures in order to avoid the dam-
age of lithium-polymer battery.

2.1.7 When using the dosimeter on the site contaminated by radioactive substanc-
es, specialists should use personal protective equipment to minimize the possibility to get
infected, and to pollute the housing of the dosimeter. During the measurement of deliber-
ately contaminated objects, it is recommended to place the dosimeter into a disposable
plastic bag.

2.2. Getting started

2.2.1 Click and hold button K1 for 5 seconds (Figure 1) in order to switch on the
dosimeter. If it is not on, you must charge the battery in accordance with p. 2.2.2. When
the dosimeter is on, it begins the measure and first evaluation result appears not later than
20 seconds.

2.2.2 The battery is charged when the dosimeter is connected to a PC or any adapt-
er with a mini-USB connector (cable is attached). Sign of battery charging appears on the
display. When charging is finished the battery icon becomes completely filled.
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2.3. Change of the parameters and modes
2.3.1 Switching display modes

Click button K1 briefly to switch between EDR and ED display modes. In EDR or
ED display mode the dosimeter display (Figures 6, 7) looks as follows:

EDR display mode ED display mode

*0.12 **uSv/n +0.12 nSy
r0.60 «d O 60834+ W I

' 30

*0.12 *uSv/n
sEARcH  +2n W L
Figure 10 — The dosimeter display in EDR, “Search” and ED display modes, in detail,;

EDR display mode ED display mode

‘U 12 usw'h ‘3 12 uSv

Figure 11 — The dosimeter display in EDR, “Search” and ED display modes, briefly;

2.3.2 Menu.

Click button K2 to enter the menu. The menu consists of the following sections:
- select the display mode briefly/ in detail;

- settings (sound, backlit, language);

- set threshold alarm;

- reset the accumulated dose;

- temperature indication.
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2.3.3 Changing display modes

Click button K2 (in a measurement mode) to select the display mode briefly/in de-
tail. Click K1 in the display mode submenu, and select the desired display mode with K2.
Confirm the selection by clicking K1.

After that the dosimeter switches to the mode of measurement automatically.

*0.12 **uSv/n

060 «+d O =
@ K2
‘UIEU :‘:K1>DEZTQILED E"f =
@KZ

‘SHURT oK ‘

Figure 12 — Select the display mode

2.3.4 Sound control

To switch on/off the sound alarm, you must go to the «Settings» submenu, by dou-
ble-clicking K2 from the main mode, then click K1 and move to the «Sound» (Figure
11). Click K1 in the sound mode and switch on or off the sound alarm with K2. Confirm
your choice with K1. After that, the dosimeter automatically goes to the principal meas-
urement mode.
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*0.12 **uSv/n

r060 «»d O =
@ K2
‘UIELJ 4
J} K2
\ K1 K1 KA1
’SETTINCS b —=[SOUND ) :f>‘[]N oK | —
@i@

‘UFF oK

Figure 11 - Algorithm of sound alarm control

0 NOTE: In the "Search" mode the sound is always enabled.

2.3.5 Backlit control

To turn on/off and select the color of the display backlit, double-click K2 from the
measurement mode and move to the «Settings» submenu by clicking K1, then click K2 to
move to the backlit control submenu (Figure 14). Click K1 and choose one of the three
colors of the display backlit (green, blue, white) or switch it off with K2. Confirm your
choice with K1. After that the dosimeter goes to the principal measurement mode. Blue
illumination color is used to indicate the status of the module BLUETOOTH (if exist).

NOTE: Use of the backlit reduces battery life, and will require more frequent re-
charging.
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*0.12 **uSv/n
r060 «d O

@K2

‘UIELJ

\@KZ

SETTINGS ) :'&‘soumn »

\}IQ

K1
‘LIGHT >‘c:3b-DFF 0K

K2
/

‘CREEN oK

-

@ K2
K1
‘UHITE oK | —

-

<<

4

Figure 14 - Algorithm of switching on/off the display backlit

2.3.6 Language selection

To choose a language, double-click K2 from the measurement mode and move to
the «Settings» submenu by clicking K1, then double-click K2 to go to the language selec-
tion submenu (Figure 15). Click K1 and choose English or Russian language menu with
K2. Confirm your choice with K1. After that the dosimeter goes to the principal meas-
urement mode.
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*0.12 **uSv/
ro.eo o«*:ruﬂ Chl <
ﬂ K2
\/
‘U IEW 4
:1 K2
v K1
\SETTINCS b‘ ——|SOUND ’
I k2
\v.

ﬂz K2
\ K1

LANCUACE *»——

ENG OK|

v K1

PYC oK

Figure 15 - Algorithm of language selection
2.3.7 Setting the EDR alarm threshold

The dosimeter has three alarm threshold levels of dose rate.

To select the alarm threshold for EDR, click K2 three times from the measurement
mode and move to the threshold choice submenu. Click K1 and choose the desired
threshold (Figure 16) with K2. Confirm your choice with K1. After that the dosimeter
goes to the principal measurement mode.
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+0.12 4Su/h|

060 «d O
@ K2
‘U IEW P|
@ K2 .
SETTINGCS :‘
K2
ﬁLﬁRM@ 4 ﬁK1>
MED ~r| ‘

50.0 uSv/h ~

K1
ALARM 1 OK|—
050 uSv/h ~

{} K2
ALARM 2 ':“‘f|
100 wSv/h ~

@ K2
ALARM 3 OK

Figure 16 - Algorithm of setting of the EDR alarm threshold
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r0.60 w«':ruﬁ’ O =
@ K2
‘U IEL) »
@ K2
SETTINGS
{} K2
ALARM b
MED -
{} K2
K1
ALARM "|d>‘,:,u:||qp11 ok | K1
ED hd 500 mSv ~
@ K2
ALARM 2 ©OK
100 mSv ~
@ K2
ALARM 3 K
500 mSv ~

Figure 17 - Algorithm of setting of the ED alarm threshold

2.3.8 Reset the accumulated dose

To reset the dose and the time it is set, it is necessary to click K2 four times from
the measurement mode and move to the reset dose submenu with K1 (Figure 18). Click
K1 or K2 to choose whether to reset dose and time (K1) or not (K2).

After that the dosimeter goes to the principal measurement mode.
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*0.12 ***uSv/n <

Ir060 «d O
@ K2
‘U IEW :‘
@ K2
‘SETTINGS P‘
@ K2 .
ALARM l|
MED -
@ K2
ALARM *‘
ED -
& K2
DOSE RES ! :KE; DOSE RES oK 2
\ d s

K2

Figure 18 - Algorithm of dose reset
2.3.9. Temperature display

To learn the ambient air temperature, it is necessary to click K2 five times from the
main mode and move to the ambient air display mode (Figure 19). In this mode K2 re-
turns the dosimeter to the «Settings» menu, to select numeral size display mode; K1
moves the dosimeter to the main measurement mode.

NOTE: In the process of charging of the battery the temperature readings may be
overstated.
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*0.12 **uSv/n

1060 sod ] |
@ K2
‘U IEW P|
@KZ .
SETTINCS :
& K2
ALARM "|
MED v
& K2
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Figure 19 - Temperature display output

2.3.10 Statistics reset
Click two buttons simultaneously to reset the statistics of collected EDR meas-
urement. This flushes the buffer with measurement results and measurements start again.
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2.4. Connection to PC

2.4.1. The dosimeter is connected to a computer by USB 2.0 cable - miniUSB (in a
set). Exchange of information is carried out with the help of «Service-information pro-
gram “Expert” for dosimeter MKS-85», available on the website of the manufacturer
www.betagamma.ru. Use of the software during maintenance is not required, the soft-
ware is provided by the manufacturer as an additional tool for advanced users.

Link to the page with description of dosimeter MKS-85:

http://betagamma.ru/product_info.php?language=en&products_id=566

Read the help file MKS-95B.hlp to connect the dosimeter to the computer.
When connected to a computer dosimeter provides the following functions:
1) reading data:

- EDR and ED;

- time of ED accumulation;

- battery charge;

- temperature;

- number of measurements from the moment you turn on the dosimeter;

- time of current measurement;

- number of registered photons for the current measurement;

- alarm threshold;

- parameters of the dosimeter;

- archive of measurements (483 records - elapsed time, EDR) and displaying

the data in a graph;

2) recoding data:

- parameters of the dosimeter;

- threshold values of EDR;

How to work with a service-information program described in the relevant section
of this Guide.

2.5. Measurement of equivalent dose rate of gamma-radiarion

2.5.1 For EDR measurement indoors or in the open area, one should:

- switch on the dosimeter;

- place the dosimeter on a minimum distance of 1 meter from the surface of the floor
(the ground) and any surrounding objects;

- no longer than in 40 seconds the dosimeter will determine the EDR value in
microsieverts per hour with an accuracy shown on the display (the accuracy is displayed
only on the display panel EDR/detail).

If you need more precise EDR measurements, continue to measure until the accura-
cy (on the display of the dosimeter) reach 25% or less.
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2.5.1. The search of radiation sources, subjects and objects contaminated by radioac-
tive nuclides .

In general, the search for radioactive anomalies should be carried out in the "Search
" mode - as the most optimal speed reaction to changes in the level of photon emission.
In addition, in this mode the device records each photon with a beep , allowing the ear to
assess the level of radiation, without waiting for the result of a measurement on the dis-
play.

Smoothly moving the unit along the surface of the controlled object, it is necessary
to place it at a constant distance from it, to ensure maximum sensitivity - at a distance of
3-5 mm.

It is necessary to follow the changes of frequency of sound beeps and the readings
on the display.

In the case of a noticeable increase in the readings (1.5-2 times or more) one should
stop the movement of the device for 30-40 seconds to ensure a steady increase in reading.

Then move the device in different directions, to determine the boundaries of con-
tamination and the location of its maximum or identify within the boundaries of objects
contaminated with radioactive nuclides .

Using various measurement modes - on pp 2.3.1, 2.3.3 and 2.3.4 can determine the
predominant type of radiation and evaluate the dose rate photon -photon radiation on the
operators of distance from the source of radiation - at p.2.3.1 .

If necessary, prepare a sample of a controlled substance and measure the value of
the volume of the sample p.2.3.5.

Detailed research and monitoring of objects or samples contaminated with radioac-
tive nuclides must be conducted in accordance with the recommendations made by
p.2.3.7.

2.6. Measurement of equivalent dose of gamma-radiarion

The dosimeter (when it is on) measures the equivalent dose constantly, for the pe-
riod of time from the previous reset of the value of the accumulated dose (reset is per-
formed in accordance with p. 2.3.8).

If the reset was not carried out, the value of the accumulated dose includes the dose
from the moment of the first turn on.

To measure ED, accumulated over a certain period of time, one should either reset
ED in accordance with p. 2.3.8 or subtract the value of ED measurement at the beginning
of the period from the value of the ED at the end of the period.

NOTE: The dosimeter suspends the process of measurement when one enters the
menu and when one switches it off.
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2.7. Research and monitoring of items or samples contaminated with
radioactive nuclides

Research and monitoring of items or samples for contamination by radioactive
substances is conducted with the purpose to detect specific objects (for example, building
materials, banknotes and other) or samples (soil, food, agricultural products and other),
contaminated with radionuclides. The work should result in sorting of controlled items or
products in accordance with normative levels of radioactive contamination (accepted for
them). Contamination levels of gamma-emitting radionuclides are given in SanPiN
2.6.1.2523-09 (full document can be found here: http://betagamma.ru/img/nrb.doc) and
are as follows:

0.15 mSv/h (15 micro/h) - approximate value of equivalent (exposure) dose capaci-
ty due to natural background radiation, depending on local conditions may vary within a
wide range (up to 1 mSv/h). Accepted as a normal background radiation.

0.3 mSv/h (30 microR/h) - valid value of equivalent (exposure) dose capacity in
the premises. It can be significantly exceeded when some materials (such as granite or
crushed granite in the composition of the concrete) are applied.

Measurements, associated with mentioned work, should take into account specifics
and physical characteristics of objects of verification, as well as tasks that appear during
the organization of such verification.

3. SERVICE
3.1. Safety precautions

Study the operation manual before maintenance. The consumer, using the dosime-
ter, is not allowed to open it or to carry out the repair work. The repair work must be car-
ried out by the organization - manufacturer.

All work on the setting up, testing, repair, maintenance and verification of the do-
simeter, connected with the use of radioactive sources, should be conducted in accord-
ance with the requirements of the "Main sanitary rules of work with radioactive sub-
stances and other sources of ionizing radiation OSP-72/87 do and "Norms of radiation
safety NRS-99/2009".

3.2. Service procedures

Maintenance service of the dosimeter is performed to ensure its effectiveness dur-
ing operation and is performed by people working with the device, taking into account
the security measures in p. 3.1.

Preventive works (conducted during maintenance service) include the check of the
package contents, the inspection of the external condition of the dosimeter and its func-
tional test. During the inspection of the external condition of the dosimeter make sure
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there are no chips or cracks on the housing of the instrument, there was no prolonged ex-
posure on control elements (buttons) during storage.

4. POSSIBLE FAILURES AND WAYS OF THEIR ELIMINATION

The list of possible failures of the dosimeter and ways of their elimination is given
in table

Typical failures Possible reasons Ways of elimination

The dosimeter is not switched | Discharge of the battery | Charge the battery in ac-
on during a long press of K1 cordance with p. 2.2.2
button

The dosimeter is not switched | Dosimeter is defective Contact the manufacturer
on when you connect it to a

PC or a charger

5. VERIFICATION
5.1. General data

The following section sets the methods and means of initial and periodic verifica-
tion of the dosimeter.

The initial verification or factory calibration (depending on modification) is con-
ducted after the dosimeter is issued and after its repair.

The dosimeter is verified every 2 years during its maintenance.

5.2. Verification operation

The following activities should be carried out during verification:

- external inspection of the dosimeter (p. 5.8.1);

- testing (p. 5.8.2);

- metrological characteristics (p. 5.8.3).

Primary and periodic verification is conducted in the same volume.

5.3. Means of verification

The list of main and secondary means of verification:

- The dosimetric verification setup with a source cesium-137 satisfies the
requirements of GOST 8.087-81 and provides a range of exposure dose rate from 0,7 up
to 50 Mr/H. Certified accuracy of the dosimetric verification setup should not be over
6 %.
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Other means of verification (not on list) may be applied, on condition they provide
the definition (control) of metrological characteristics of verified dosimeters with the re-
quired accuracy.

5.4. Skill requirements for the verification officers

People, certified as state verification officers in the established order, and also ad-
mitted to work with sources of ionizing radiation, are allowed to conduct measurements
for verification and (or) to process of measurement results.

5.5. Safety requirements during verification

The requirements of «Norms of radiation safety NRS-99/2009» (Moscow, the Min-
istry of health, 2009) and «Basic sanitary rules for radiation safety assurance (OSPORB-
99)» (Moscow, the Ministry of health, 2000) must be followed during verification.

Verification of the dosimeter should be allocated to the work under special work-
ing conditions.

The requirements of safety during the operation of the dosimeter (p. 2.1) must also
be followed during verification.

5.6. Verification conditions

Verification should be carried out in normal conditions with the following values
of the influencing factors

ambient air temperature (20+5) °C;
relative humidity (65+15) %;
atmospheric pressure (100 %4) kPa;

((750 £30) mm Hg);
the level of external natural
radiation not more than 3,0-10° SV-h™,

5.7. Preparation for verification

Study p. 2 and 3 of the operational manual before verification.

5.8. Verification

5.8.1 External inspection

The dosimeter must meet the following requirements during external examination:

- the mark of initial verification (during periodic verification) or certificate of the
last periodic verification in the passport;

- absence of dirt, mechanical damage affecting the operation of the dosimeter.

5.8.2 Testing
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It is necessary to check the operation of the dosimeter in accordance with p. 2.2
during testing.

5.8.3 Detection of metrological characteristics

5.8.3.1 When determining metrological characteristics, it is necessary to determine
the basic relative measurement accuracy of EDR and ED in accordance with M1 1787-87
methodical guidelines on the dosimetric verification setup in testing points of Xoi (Hoi),
shown below. The transition from the exposure dose of Xoi (Mr/h) to the equivalent dose
of Hoi (mSv/h) is calculated by the formula (for *’Cs):

Hoi = 10,35-Xoi (8)

5.8.3.2.Determination of the basic relative accuracy of EDR measurement
5.8.3.2.5et EDR mode.

5.8.3.3.Determine the average background value, fixing at least 5 EDR values of
Hgi, mSv/h, and calculate the average background value of Hy,, mSv/h, by the for-
mula:

Hrp :%ZH@' (9)

5.8.3.4.Set the dosimeter on the instrument table of gaging installation so that the
effective center of the detector (located on the back side of the indicator at a depth
of 7. mm) coincided with the central axis of the collimated beam of gamma radia-
tion.

5.8.3.5.Create EDR in the centre of the dosimeter alternatively, corresponding to
the values of 0,5-10°, 0,5-10°, 0,5-10, 0,5-10°, 0,5-10% 0,5-10, 1,5 Sv/h.

5.8.3.6.Fix 5 readings of the dosimeter Hji for each installed EDR value not later
than in 1 min after the beginning of radiation and calculate the average value by
the formula:

1 5
H, :g;Hji (10)

5.8.3.7.Calculate the relative accuracy of Qj measurement for each EDR value in
percentage by the formula:

Q; =§(HJ_H¢)_

H .
2 %-100 (11)
gj
5.8.3.8.Determine the value of the basic relative accuracy of A in percentage by the
formula:
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A=11JQ) +Quua)’  (12)

where Qo — the accuracy of testing settings, %;

Qjmax — the maximum value of the relative accuracy of measurement, received in
accordance with p. 5.8.3.2.6.

Consider the results of verification positive if A does not exceed 25 %.

5.8.3.9.Determination of the basic relative accuracy of ED measurement
5.8.3.10.Set ED mode.

5.8.3.11.Perform operations in accordance in the absence of sources of ionizing ra-
diation (with closed shutter).

5.8.3.12.Create EDR Hgj in the centre of the dosimeter, corresponding to the value
of 0,5-10® Sv/h and fix the D1reading of the dosimeter, mSv. Open the shutter and
turn on the stopwatch (timer). Fix the second D2 reading of the dosimeter, mSv, in
1 hour. Calculate the measured ED D value, mSv, by the formula:

D=D2-Dl (3)

5.8.3.12.Perform the measurement if EDR Hgj is equal 1.5 Sv/h.
5.8.3.13.Consider the results of verification positive if D values are within:

0,75-H,-T<D<125-H,-T (14)

where T - the time of radiation in hours.
5.9. Registration of verification results

5.9.1 In case of positive results of the initial verification, a signature, a stamp of the
state verification officer, a stamp of the organization which produced verification and the
verification date are put in the passport.

5.9.2 In case of positive results of the periodic verification, a certificate of verifica-
tion in the established form is filled.

5.9.3 In case of negative verification results, dosimeters are not permitted for use.
A notice of unfitness, stating the reasons, is given. The imprint of the verification stamp
IS to be liquidated, and the verification certificate is cancelled.

6. STORAGE

6.1 Dosimeter should be stored in packaging at the temperature of ambient air from
+5 to +40 °C and relative humidity up to 80 %.

6.2 Dosimeter should be stored without packaging at ambient temperature from
+10 to +35 °C and relative humidity up to 80 %.

6.3 The storage room must be free of dust, vapors of acids and alkalis, corrosive
gases and other harmful substances.
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7. TRANSPORTATION

7.1 Transportation of the dosimeter in packaging may be performed by all kinds of
covered transport for any distance at the temperature from minus 25 to + 50 °C.

7.2 In case of transportation by sea, dosimeters in packaging must be placed into a
plastic hermetic case with desiccant silica gel in accordance with GOST 3956-76.

7.3 In case of transportation by air, dosimeters in packaging must be placed into
sealed compartments.

ATTENTION! THE DOSIMETER MUST BE SWITCHED OFF WHEN IT IS
PREPARED FOR TRANSPORTATION BY ANY TYPE OF MAIL OR DURING
TRANSPORTATION.

8. PASSPORT DATA
8.1.Package contents

Package contents of the dosimeter is given in the table.

Name Quantity, pcs
Dosimeter MKS-85 «Schoolboy» 1
USB cable 1
Software and Operational Manual CD 1
Warranty card 1

8.3. Warranty

Average lifetime of the dosimeter until its capital repair, installed by the manufac-
turer, is at least 6 years.

The manufacturer guarantees the operability of the device if the owner follows the
rules of maintenance described in the manual.

Address of the manufacturer is given in the Certificate of acceptance.

Warranty period of the dosimeter maintenance is 24 months from the date of its
purchase (in case it is sold to the buyer through the trade network). Guarantee, post guar-
antee and capital repairs are conducted by the manufacturer.

Warranty period does not include the time the dosimeter is in warranty repairs.
Claims are not accepted and warranty repairs are not carried out in case the consumer
handles the dosimeter carelessly, in case of physical or chemical damage to housing and
internal components, display, connectors and controls, electrical damage to the input cir-
cuits of USB channel, absence or violation of the seal of the dosimeter.
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9. CERTIFICATE OF ACCEPTANCE

Dosimeter MKS-85 «Schoolboy», serial number corresponds with TC
4362.002.69745044.2013 and is suitable for operation.

Date of issue

Packer

M.IL

Dosimeter MKS-85 «Schoolboy», serial number , IS subjected to initial veri-
fication, and is suitable for operation as a working mean of measurement.

Verification officer

Date of verification«  » 20

Stamp of the verification officer

Address of the manufacturer:

LLC «Axelbant», 125475, Moscow, Zelenogradskaya st., 35-4-395.
Tel +7 495 5066869,

32239@mail.ru

www.betagamma.ru

Trade enterprise fills

Date of sale

Seller

Stamp

70



CY[E 233.000.00 P3 Ho3snmetp MKC-85I'M
PyKoBOACTBO Mo 3KCnyaTauum betagamma.ru

SOFTWARE OPERATION MANUAL

Service-information program "Expert” for dosimeter MKS-
85 «Schoolboy » operation
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1. PURPOSE

The program is intended for work with the MKC-85 dosimeter at its connection to the
personal computer. The program allows to display on the personal computer screen data of
measurements — the equivalent dose rate and the total equivalent dose, to display them graph-
ically, to display and change settings of the dosimeter, such as an indication mode, a mode of
illumination of the display, a font size, language, a sound, alarm thresholds as well as to reset
the total dose, and to read out from the dosimeter and to display data of archive of measure-
ments for the subsequent analysis.

2. SYSTEM REQUIREMENTS

The computer with Microsoft Windows operating system (the version not lower than
Windows 98) with USB port is necessary for work of the program.

3. INSTALLATION AND RUNNING PROGRAM

For installation of the program it is necessary to use a compact disk which is included in the
delivery package of the dosimeter or any other source with a distribution kit of the program.
Also the program is available for downloading on a site www.betagamma.ru.

Installation of the program consists in copying of files of the program in the chosen fold-

er.
The program includes the following files:
- MKS85.exe — executable file
- prog.ini - program settings file
- MKC85.pdf — User’'s Manual

3.1. Driver installation

For connection of the dosimeter to the computer it is necessary to install the driver. The
driver setup program is on an enclosed compact disk in the USB-driver folder. Start the setup
program Driverlinstaller.exe, and, following instructions of the program, install the driver.

4. WORKING WITH PROGRAM
4.1. Functions of program

v' Display of results of measurements (EDR and ED) in a digital form and

graphical format;
v The alarm at thresholds exceeding of EDR and ED;
v Reading/record of parameters of the connected device;

v' Display of additional parameters: state of battery charge, time of accumu-
lation of a dose, time from the moment of switching on, number of meas-
urements from the moment of the device switching on, an error of meas-
urement of EDR, duration of the current measurement, number of pulses
registered for the current measurement;
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v' Reading of archive of measurements (up to 3276 records) and display of
data in a graphic form and digital format;
v/ Automatic installation/correction of time and date in the dosimeter.

4.2. Structure of the program

The window of the program is divided into three tabs:
v Results of measurements;
v’ Parameters;
v Archive

In the lower part of the program window there is a status bar, in which additional infor-
mation on the device status is displayed.
The program has the standard menu consisting of the following items:
v «Exit» - program exit;
v "Connection" - starts conversation of establishment of communication with
the dosimeter;
v «Help» - Help Topics.

4.3. Installation of communications with the dosimeter

At start of the program an automatic connection with the dosimeter is performed and af-
ter successful establishment of communication the main window of the program opens (fig. 5).

NOTE: At establishment of communication, the device has to be in a mode of
indication of EDR, ED or time. At working with menu communication with the per-
sonal computer is impossible.

If at start of the program the establishment of connection failed, or the device was not
connected to the personal computer, it is possible to establish connection through the com-
mand of menu “Communication”. The command starts scanning the available COM ports on
used personal computer following which the window of establishment of communication (fig. 1)
opens.

-

&

Connection

COb-port

i~ ]9

Auto connection |

| = -

PucyHok 10. Conversation of communication establishment

For establishment of communication with the dosimeter it is possible or to choose in the
drop-down list COM port to which the dosimeter is connected, and to press the OK button, or
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to use the “Autodiscovery” button, when pressing on which the program automatically estab-
lishes connection with the connected dosimeter. After establishment of communication the
main window of the program (fig. 3) opens.

Provided that establishment of the connection automatically was not possible, try to
close the program and to disconnect the device from the personal computer for 5-10 seconds.
Then connect the device again and start the program. If after that the establishment of connec-
tion failed, make sure that in a device manager, at the connected dosimeter, the virtual com
port Silicon Labs CP210x USB to UART Bridge is present at the section "Ports (COM and
LPT)" (fig. 2). Having opened a window of properties of this device (fig. 3) and having chosen
additional properties on the "port parameters"” tab, try to change port number which was auto-
matically assigned by the personal computer operating system to this device (fig. 4).

NOTE: for successful establishment of communication with the dosimeter at first
connect the device to the personal computer, and then start the program.
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Figure 11. COM-port at the device manager
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Figure 13. Change of number of virtual COM port

4.4. Display of the results of measurement

On the tab “Results of Measurement” (fig. 5) the equivalent dose rate (EDR) and the
equivalent dose (ED) in a graphic and digital form, as well as a statistical error of the current
measurement of EDR and time of accumulation of ED are displayed.
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I .
n the Figure 14. Tab «Results of measurement»

drop-down list (fig. 6) it is possible to choose quantities displayed on the diagrams — a dose
rate, a dose, or both quantities.

MED -
MED+ED
1ED

Figure 6. Choice of a mode of displéy of graphic information

In the lower part of a window of the program the status line is located on which
additional parameters (see item 4.6) are displayed.

The “Clear graph” button removes data of measurements of EDR and ED from
graphs.

The button "Delete Schedule" deletes the data from the charts of EDR and ED.
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4.5. Display and variations of the dosimeter settings

r - -
i MKS-83B = | E [
Exit Connect View Help
Measurement results  Parameters ]ﬂ.rchive]
Threshold MED |V alue, uSw/h Threshold ED |Walue, uSw u
#1 #1 ¥ Use BlueTooth
#2 1.00 #2
BlueTooth duty cicle
#3 10,00 #3 - i
J 10 min
Current threshold MED Current threshold ED P e
Iﬁ Iﬁ 1 min 1 hour
Short form transparency
Mode Sound [ J
Doge rate - On - R R R R S R R A A B A AR SR i
View Language .
¥ Loggin
Detaied - EngisH - =il
o Light {« Ewvery measure
Qff - 10 zec -

" Ewery minute

" Ewery hour

Read parameters Save parameters
[~ 1f mare than 30%
Dose reset [~ At sharp change

Status W orking time Battery Temperature Measurements Threshold MED Threshold ED Connection type
5 h 54 min 93% 18,2 1738 10,0 uSv/h 5,0 mSv LSE

Figure 15. Tab “Settings”

On the “Settings” tab the dosimeter settings available for change by the user are dis-
played:
e Levels of EDR thresholds, from 0,1 to 1-10° pSv/h;

e Number of current threshold on EDR, 1-3;

e Levels of ED thresholds, from 0,1 to 999:10° uSv;

¢ Number of current threshold on ED, 1-3;

e Mode of display, EDR, ED or Time;

e View, short/ in detall;

e Sound, switch on/switch off;

e Language, Russian/English;

e Color of illumination, switch off/green/blue/white;

e Time of illumination of the display after button pressing, 10 s/ 1 min /3 min;

At program start settings are read out from the dosimeter memory. In the course of work it
is possible to read out the current settings having pressed the button “Read settings”. For
change of settings it is necessary to choose the necessary option in the drop-down menu of

setting and to press the button “Save setting”.

It is possible to change also levels of thresholds, having entered desired values in the
range from O up to 1:10° pSv/h for EDR and from 0.1 to 999-10° uSv for ED. Record of values
of thresholds in memory of the dosimeter is performed when pressing the “Save settings” but-
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ton. If some threshold is set equal to zero, it will mean that at a choice of this threshold as op-
erating, comparison with a threshold will not be performed. In this case when reading from the
dosimeter the zero threshold will be displayed as "-". If any of the thresholds set to zero, this
will mean that when this threshold as an active, a comparison with a threshold will not be per-
formed.

Using a button “Dose reset” it is possible set to nil the accumulated dose and the time of its
accumulation.

If the use of the BLUETOOTH not necessary it is recommended to uncheck "Use
BlueTooth». In this case, the use of the module will be blocked.

NOTE: all the changes on the "Options" are stored in the device only after clicking "Save".

4.6. Work with archive

e MK5-858 = | B
Exit Connect View Help
Measurement results | Parameters  Archive l
Session Memary filling 100%
= e Cem D)
# |Time sec Dose rate, uSwh - D g g o
1 21.32.09 07/01/14 (Wil '
2 21.321507/0114 0,234
3 21.32.22 07/0114 0,235
4 121.32.2807/0114 0,233
5 21.32.36 07/01/14 0,225
6 213242 07/0114 0,224
T 21.3247 07/0114 0,223
8 21.32.53 07/0114 0,223
9 21.32.56 07/0114 0231
10 |21.32.58 07/01/14 0,249
11 ]21.33.0307/0114 0,246
12 ]21.33.0907/01/14 (0,249
13 121.33.16 07/0114 0,247
14 121.33.2107/0114 0,249
15 121.33.27 07/0114 10.246 S
‘Working time
S amples 3278 + — Y RN S —— .
b aximum 0,378 22:00 22:30 23:00 23:30 00:00 00:30 01:00 01:30 02:00 02:30
Minirmum 0.181 Time - [~ Save tofile
Average 0,251 X + = »
Statuz Wworking time Battery Temperature Meazurements Threshold MED Threshold ED - Connection type
Read OK 12 h11 min 49% 222 8298 0,6 uSv/h 5,0 mSv BlueTooth

Figure 16. Tab “Archive”

The dosimeter has built-in non-volatile memory in which each of measurements — value
of EDR in uSv/h and the corresponding time and date — are saved. At dosimeter switching off
zero value is recorded in archive and serves as an archive divider on "sessions" or the pages
corresponding to the periods of switching on of the device.

By pressing the “Reading Archive” button filled part of archive is transferred in the per-
sonal computer. After reading the quantity of sessions is defined and is displayed in the “Ses-
sion” window.

CeaHc

({ Fuz 3 ﬁ}

On the graph and in the table the first session is displayed. For switching between ses-
sions buttons are used:

3
{«

The data from the archive is displayed in the table:
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# |Time, sec Dose rate, uSwh | =
1 02 4 08I0 0 3,663
2 024233080114 3674
3 024244 08/0114 3717

which displays a cross-cutting issue of measurement (from the first turn of the dosimeter
or erase the archive), the value of DER mSv / h and the corresponding date and time.

The data also is displayed in a graphic form for improved readability. It is possible to ad-
just the scale and move plots on both axes by control buttons (fig. 8). Use the corresponding
buttons with arrows for moving the plot up/down, to the right/to the left. The buttons "+", "-" are
intended for scale adjusting. The button "X" automatically adjusts the scales of plots.

+ 1 «»

X + = «»

Figure 17. Buttons of control of plots scale

In the lower left part of a tab the following information corresponding to the chosen ses-
sion is displayed: period of operation of the dosimeter, number of measurements, the maxi-
mum, minimum and average values of EDR in uSv/h.

"working time

Samples 3276
b airnuim 0,378
kirirnurn n1a1
Average 0.251

In the right upper corner of a tab the indicator of memory filling is located. When filling
archive is more than 90% the indicator becomes red as the notification of overflow early. The
maximum number of records of archive — up to 3276 that at a natural background corresponds
about 5 days of work. The archive is cyclic, i.e. at overflow of archive record of the next meas-
urement is performed in the memory begin.

4.7. Advanced settings

In the lower part of a window of the program the status line is located in which additional
information on a condition of the dosimeter (see item 4.6) is displayed.

Status Wwiarking time Battery Temperature Meazurements Threshold MED Threshald ED  Connection type
Read OK 12 h11 min 49% 222 8298 0,6 uSv/h 5,0 mSv BlueTooth
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The field "Status" — defines a condition of communication with the device. In case of
errors the relevant information is displayed by a red font.

"Time of operation” - time which has passed from the moment of the last switching on of
the dosimeter;

“Battery” - charging rate of the battery in percent. At connection of the device to the per-
sonal computer if the battery is charged not completely, charging of the battery is performed
automatically that is displayed in this field. After the completion of charging, value of 100% is
displayed;

"Temperature" - displays the ambient temperature. It should be borne in mind that in the
process of charging the battery temperature sensor readings may be somewhat overestimat-
ed.

"Measurements" - the number of measurements from the last switching on of the do-
simeter is displayed;

"Measurement time" - duration of the current measurement in seconds, at a natural
background duration of one measurement makes about 120 seconds, however at violent
changes of level of a radiation background, time of the device response at increase of a back-
ground makes about 10 sec., and at reduction 1 ... 10 sec. depending on background level,

“Pulses” - number of the detected pulses for the current measurement;

"Threshold of ERD" - actual value of a threshold of EDR is displayed in the field;

"Threshold of ED" - actual value of a threshold of ED is displayed in the field.

"Link type" - displays the type of communication with the device - USB or BLUETOOTH.

4.8. Change of appearance of a window of the program

Appearance of a window of the program can be changed, using menu command “Ap-
pearance->Mode->Short”.

';?q' MKS-83B
Exit Connect [‘u"l;w.r] Help
Language/fAzebik L3
Dose 1 Mode b | v General
N Short 1
3’?1? *16% ’E Short 2 I

In figure 10 the short type of a window of the program is shown.
K1

3,79 usv/h
Dase rate

c € 0,1 u5w/h - 2 Swh @-

Dose 0,1 u5v - 2 5S¢

Figure 18. Short type of a window of the program
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Functions of buttons:
e K1 (single click) — change-over indication mode EDR/ED;

e K1 (double click) — exit the program;
e K2 (single click) — return to a full type of a window of the program.

Figure 16 shows a "Short 2" window on the desktop background.

ol Ty N el

Figure 16. Program window "Short 2"

Management:

« single click - switching DER indication / ED;
* Double click - exit from the program;
* right button - Returns to the overall look of the program window.

One can change the transparency of short forms of the corresponding movement of the mark-

er on the "Options" field.
It is possible to change transparency of a short form by moving the corresponding slider

on the “Settings” tab.

4.9. Choice of the program language

Language of the program can be changed, using menu command “Appearance->Mode-
>Language”. Russian and English are available.

{Measurement res Language/Assik b Pyccenii

Mode » | v  English
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4.10. Completion of work
For completion of work with the program press "Exit".

NOTE: before disconnecting the dosimeter from the PC it is recommended to
shutdown the program.
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