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PyKOBOACTBO MO 3KCnyaTauuu npeaHasHavyeHo ANns UlyyeHus
XapaKTEPUCTMK, NPUHLUMNA paboTbl, YCTPOMUCTBA, KOHCTPYKLUMK U MNO-
psiika MCnonb30oBaHUs BUbpoaHanusaTopa-perncrTpatopa NnopTaTue-
Horo BUBPAH (nanee - npubop) ¢ uenbo npaBubHOW €ro 3KCrya-
Taumn.

MNpubop BbiNyckaeTcs B AByX mMoaudukaumsax BUMBPAH-2.1 u
BUBPAH-2.2, oTnn4yaowmx anana3oHoM U3MepeHus:

- moamdpumkaumsa BUBPAH-2.1 paboTaeT B Anana3oHe 4acToT OT
5 00 1000 lu;

- mogudukaums BUBPAH-2.2 - B gmMana3oHe 4yactoT oT 5 Ao
10000 Iu.

O6e Mmoandukaumm paboTaloT B OAHOKAHANIbHOM peEXUME U No3-
BOMAOT OCYLUECTB/ATb U3MEPEHUS B pexmMme BubpoaHanusaTtopa.
Moaundvkaumsa BUBPAH-2.2 no3BonseT ocyLweCcTBNsATb U3MEPEHNS B
peXXxnuMe perucrtpatopa AaHHbIX B 3alaBaeMOM BPEMEHHOM WHTEp-
Bane.

[laHHOe pyKOBOACTBO COAEPXMUT TEXHUYECKOE OMUCAHUE U WH-
CTPYKUMIO MO 3KCrnyaTaumm Anst U3ydeHust BCeX YKasaHHbIX Moau-
ukauun.

B cBA3M C NOCTOSAHHON paboTon MO COBEPLUEHCTBOBAHWUIO MpU-
6opa, yny4dlweHneM ero TeEXHUYECKUX N NOTPeEOBUTENBbCKMX KAauecTs, B
KOHCTPYKLMIO MOryT 6bITb BHECEHBI HE3HAYUTENbHbIE UBMEHEHUS, HE
OTPaXXeHHble B HACTOSILLEM U3AAHUN.

PaboTa ¢ npnbopoM AonycKaeTcsl TO/IbKO MOC/e U3yvyeHus py-
KOBOACTBA NO 3KCriyataunu.

1 HASBHAYEHME NPUBOPA

1.1 lMpnbop npeaHasHayeH A1 U3MEPEHUs N perncrpaumm
cpegHero keagpaTtnyeckoro 3HadeHuns (CK3) HanpsixxeHus nepemeH-
HOro TOKa, BMOPOCKOPOCTU, BMOPOYCKOpEHUS, BUbpornepeMeLleHns
N BMOPOAMArHOCTUKN TEXHONOMMYECKOro 060pyaoBaHUs, KOHCTPYK-
LI, OCHOBaHW, COOPY>XEHWNN, KOMIMPECCOPOB, ABUraTenen, TypouH,
BEHTUNATOpPOB, TpybonpoBoaos u T.M.

1.2 OcHOBHOE Ha3Ha4yeHue nNpubopa - 3anncb U aHanu3 Kone-
6aTenbHbIX NPOLIECCOB Pa3NNYHbIX 0OBEKTOB, NMOUCK AedeKTOB WX
CTPYKTYpbl METO/IOM COMOCTABMIEHNS PeaKLMA Ha yaapHOE BO3AeN-
CTBUWE C 3TASIOHHbIM CMEKTPOM.



BO3MOXHO nNpuMeHeHne npubopa ans oueHKn BInsHUS Bubpa-
LMK Ha 4esioBeKka B MPOU3BOACTBEHHbBIX, XWU/bIX N 0OLECTBEHHbIX
3AaHuax B cootBetcteumn ¢ CH 2.2.4/2.1.8.566-96.

1.3 MNpnbop BbLINOSHSAET aHanu3 BMOPOKONEGaHMM MO OAHOW
NPOCTPAHCTBEHHOW KOOpAMNHATE:

- MPOU3BOANT 3aNNCb BMOPOKONIEOGAHUI C PyYHbIM 3aMyCKOM, C
aBTOMaTM4YeCKUM 3amnyCKOM MO YPOBHIO CUrHana v onpeaensier ux
coctas no 100, 200, 400 wan 800 nuHMaM cnekTpa (KoMMnbloTepHas
nporpaMMa, rnocrasnsieMasl ¢ NpMbopoM, NO3BOMSIET BbIMOHATb aHa-
nn3 no 1600, 3200, 6400, 12800 nuHUAM cnekTpa);

- BbINOJIHSIET BblYMCAEHUS aMNAUTYAHOro 3HadeHus (A3) Bub-
POYCKOPEHUSI, cpeaHero KeagpaTtunyeckoro 3HadeHus (CK3) Bunbpo-
ckopocTu 1 A3 BubponepeMelleHus;

- MOXXET KOMMJIEKTOBATHLCS BMOpOAaTUMKAMM, BbIXOAHOW CUMHan
KOTOPbIX MNPONopLMOHaneH BUOPOYCKOPEHNIO («aKCenepoMeTp»)
nnn BMBPOCKOPOCTU («BEIOCUMETP») CO BCTPOEHHLIMU MpeayCcusiv-
Tensamu ¢ nHtepdencom ICP nnm MMKpo-31eKTPOMEXaHMYECKUMU aK-
cenepometpamu (MEMS).

1.4 Pabouune ycnosus sKkcnyaTaunu:

- Anana3oH Temnepatyp oT MuHyc 20 °C go nntoc 40 °C;

- OTHOCUTENbHAs BNAXHOCTb Bo3ayxa A0 80 % npu TeMnepa-
Type nntoc 25 °C n 6onee HU3KKX TemnepaTypax, 6e3 KoHaeHcauum
Bnaru;

- aTMocdepHoe aasneHne oT 84 po 106,7 klla.

1.5 Mpnbop BUBPAH-2 cooTBeTCTBYET 0OLIKHOBEHHOMY MCMOSI-
HeHuto n3aenun Tpetbero nopsiaka no MOCT P 52931-2008.

2 METPOJIOTMYECKUE N TEXHUYECKUE

XAPAKTEPUCTUKHU
Tabnuua 1 - MeTponornyeckme XxapakTepuUCTUKm
AnanasoHbl paboumnx vacTtoT, 'y oT 5 no 100

ot 5 no 1000
oT 25 go 10000*

[Anana3oH namepennsa CK3 nepeMeHHOro Hanps-
XeHns, mB ot 0,4 no 3000

* TexHNYeckne xapakTepucTuku ans npubopa moamdmkaumm BUBPAH-2.2
3



HepaBHOMepHOCTb AYX un3MepuTenbHOro npwu-
6opa B paboyeM amana3oHe YyacTtoT, % + 2

Mpenenbl OCHOBHOM OTHOCUTENIbHOW MOrpeLLHO-
CcTn n3aMepeHuss CK3 HanpsikeHus nepeMeHHoro
TOKa B paboyeM ananasoHe aMnauTyad U 4acToT,

% + 2

[vana3oH M3MepeHuI 3Ha4YeHu Bubponapamer-

pOB:

- aMNAnTYabl BUBpOYyCKOpeHusi, M/c? oT 1 oo 400
(ot 0,06 oo 420)°

- CK3 Bnbpockopoctn, MM/cC ot 0,1 no 500

- aMNAnTyabl BUbponepeMeLLeHms, MKM oT 5 no 600

(ot 2 no 5000)2

Mpenenbl OTHOCUTENBHOM MOrPEeLHOCTN N3Mepe-
HMs npubopa npu naMepeHnn CK3 Bnbpockopo-
CTW, aMnuMTyabl BMbponepeMelleHms U aMnim-
Tyabl BUbpoyckopeHusi, % + 2

Mpenenbl OCHOBHOM OTHOCUTENbHOM MOrpeLLHO-
CTW U3MepeHus BU6pOCKOPOCTH, aMNAUTY bl BUO-
pornepeMelleHns 1 aMnNauTyabl BU6pOYyCKOpeHUS
nNpu aoBepuTenbHou BeposiTHocTh 0,95 B pabo-

4yeM Anana3oHe aMnanTya n 4actot, % + 3,5
HopManbHble yCnoBUs U3MepEHUHA:

- TemMnepaTypa oKpyXatowen cpeabl, °C; 20+ 5

- OTHOCUTENbHAs Ba)XHOCTb, % Ao 80 npwu 25 °C

Tabnnua 2 — TexHn4yeckme XapakTepUCTUKK

Hanps»keHue nutaHus, B:

- OT BCTPOEHHOro akKymynsTopa 3,7 +0,5

- OT BHELUHEero UCToOYHMKa nuTaHus (3apsigHoe

YCTPOWCTBO) 5,0+ 0,25
MNoTpebnseMas MoWHOCTb, BT, He 6bonee 1,2
Macca, Kr, He bonee 1,5
[abapuTHbIE pa3Mepsl

(ANMHaxWMPUHaxBbICOTa), MM, He bonee 230 x 100 x 35

* 3HaueHus AMana3oHOB MpuBEAEHbl ANS AaTyMka 4YyBCTBUTENBHOCTbIO 10
MB/(M/c?) (100 mMB/g). YyBCTBUTENLHOCTb BMBpPOAATYMKA, MPUMEHSIEMOrO C
npnbopoM, npuBeaeHa B NacnopTe AaTyMKa U3 KOMMEKTa NoCTaBKu.
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3 YCTPOUCTBO U PABOTA
3.1 YcTpoucTBo npubopa
BHewHun Bug npubopa BUBPAH-2 npuBeaeH Ha pucyHke 1.

PucyHok 1 - BHewHun B1a npubopa

Ha nuueson naHenu anekTpoHHOro 6510ka pacnonoXeHbl: Kna-
BMaTypa 5 n OkHO rpaduyeckoro aucnnes 4. B BepxHen TopueBom
4acT! Kopryca HaxoauTCs pasbeM 2 Aas noakodeHust Bubpoaat-
ynka, a Takxe pasbeM 3 USB-mHTepdenca cBs3M C KOMMbIOTEPOM
ONS nepeaayn pesynbTaToB M3MEPEHUN MM NOAKIOYEHUS 3apsaa-
HOro ycrtpoucTtBa. B kopnyce snekTpoHHOro 6noka 1 Haxoautcs
BCTPOEHHbIN JIMTUEBbLINA aKKYMYynaTop (M3BNEYEHNE M 3aMEHa NUTHE-
BOr0O aKKyMynsaTopa notpebureneM He gonyckaeTcs).



3.2 KnaBuaTtypa

- BktoueHne un BbIKItoUeHne npubopa

- MepeBoa npubopa 13 pexxmMMa MeHIO B PEXNM N3MepPEHUS
(measuring)
- QuKcaumsa ovepeaHoro pesysbTaTta B namMatu (memory)

- Bbixoa n3 pexuMa namepeHus
- Bxoa v BbIXOA U3 MYHKTOB M1@aBHOrO MEHIO M MOAMEHIO C
COXPaHEHWEM BbIMNOMHEHHbIX U3MEHEHMUN

- Bblbop CTpOKM MeHIo

- YnpaBneHue nosioXXeHMeM Kypcopa B pexXmMe yCTaHOBKM
napaMeTpoB paboTbl

- Bbibop yacTtoTHOro Macwraba cnekTpa

- Bbibop BpeMeHHOro Macwrtaba npun NpocMoTpe BUOPOKO-
nebaHun

- YnpaBneHne KypcopoM (MuUratowmnn 3Hak, umdgpa v 1.1.) B
peXxunMe yCTaHOBKK pabounx napameTpoB

- MpOCMOTp 3HAYEHMIN YACTOT M aMMIUTYA IMHUI CMIEKTPa
- MNpocMoTp 3anncaHHoro npouecca

- YcTaHOBKa YMCNOBbIX 3HAYEHWUIN NapaMeTpoB (KpaTKoBpe-
MEHHOE Ha)XXaTne U3MEHSIET 3HAaYEHME Ha eauHuUy, a npu
yAep)XaHUU NPOUCXOANT HENPEPLIBHOE N3MEHEHME YNCTa)

- «[porpaMMHbIe KHOMNMKW>». BbINONHSAIOT KOMaHAbI,
pacrnofioXXeHHble Ha Aucniee Haa HUMKU. B 3aBncnMocTu
OT BbIOPAHHOIO NMYHKTA MEHIO U pexnma paboTbl QGyHKUMN
KHOMOK U3MEHSAIOTCS




3.3 Cucrema MeHI10 npubopa

[pn BKNOYEHUM NpUBOpa HaXKaTUEM KHOMKMU Ha aucnnee
KPaTKOBPEMEHHO MOSIBASIETCA OTYET O CAaMOTECTUPOBAHUM KOMMO-
HeHTOB npmnbopa (puc. 2), Nocne Yero B Te4eHNe HECKONbKUX CEKYHA
BblAAETCsl COObLEHNE O HANPSXXEHUN UCTOYHMKA NuTaHusa (puc. 3),
3aTeM npmbop nepexoauT B rnaBHoe MeHto (puc. 4).

Hardware testing

A BuBpoananuzaTtop b
HIM PernctpaTtop 2
UHTEPMNPUBOP MapameTpehl »
CepBuc 3
Buwbpan-2.2 Mosepka >

U=4,15B

HSMEHHTbI
PucyHok 2 PucyHok 3 PucyHok 4

TpebyeMass CTpoKa MeHI0 BblIOMPAETCs KHOMKaMu , n
BblAeNnseTcs TEMHbIM (DOHOM. [Ans BXOAa B BbIOpaHHbIN MYHKT MEHIO
HeobX0ANMO HaXkaTb KHOMKY @

3.4 MeHI0 «06DbeKT>»

[Mo3BonseT BbiOpaTb HasBaHME O6bEKTa M3MepeHusi, KOTopoe
OyneT coxpaHeHO B apxvBe BMecCTe C AaHHbIMW 3aMepa. Ha3saHus
06BEKTOB MOXHO M3MEHUTb C MOMOLLBIO MOCTaBNSIEMON C NPUHBOPOM
nporpammbl «BUBPAH-2.2 (0O61beKTbl)>» (CM. npunoxeHue IN).

3.5 MeH10 «BubpoaHanusarop»

[aHHoe MeHIo obecrieumBaeT paboTy B pexxmMe 3anucu n obpa-
60TKM BpeMEHHOWN BbIOOPKM CUrHana € NoslydeHMEM €ro YaCTOTHOMO
cnektpa (100, 200, 400 nnm 800 nuHuKn), A3 BnbpoyckopeHusi, CK3
Bnbpockopoctn n A3 BubponepemelleHns. AnnTenbHOCTb BpeMeH-
HOW BbIOOPKM 3aBUCUT OT 33/1aBaeMbIX NapaMeTpPOB: KOTMYECTBA K-
HUWA CNeKTpa, YaCTOTHOrO AMana3oHa, KO/IMYeCcTBa AaMnoB CUMrHana
N BESIMYMHDBI MepekpbITUS AaMMoB.



MeHio «BUBPOAHAJIN3ATOP>» coaepXuT Huxecneayrowme
NOAMEH!IO:

3.5.1 «Hzmepernne> - 3anucb 1 0bpaboTka cnrHana snbpaumm
C nony4yeHueM ero criektpa, A3 BnbpoyckopeHusi, CK3 Bnbpockopo-
cTu n A3 BubponepemeLleHuns.

HaxaTtvem kHonkv @D 3anyCKaloT npoLuecc nsmMmepeHns (3anucm
n 06paboTkn), NporpaMMHOM KHOMKOW «OTMEHa» MOXHO ero npe-
pBaTb. [locne 3anucK cMrHana nNnpoBoANTCS ero cneKTpaanbu‘/’l aHa-
nms, pe3yanaT KOTOpPOro BbIBOAUTCS Ha ANCMNIEN (pwc 5).

Bes MMEHH1 NOOO02 Bes umeHn-1 NDDDZ Bes MMEHM1 NDDDS

Vecks = 533,1 mmic
S =198897 MK

(x8) (x1)

max=753.56Mmic f0=60,00ry | |[Max=775,53mm/c max=753,69mmic f0=60,00y
V=10,02MM/c £=1,25y min=-757,98Mm/c V=753,59MMmic  f=60,00ry
14:50:50 28HoRA2018 14:563:25 28HoA2018
nomows | curman | B0 || | nomows | cnexrp | BN | | nomows | curwan | Bn |
PucyHok 5 PucyHok 6 PucyHok 7

[pn NOMOLKM MPOrpamMMHbIX KHOMOK «CurHan» u «BIMT» (Bn6-
pornapaMeTpbl) MOXHO MOCMOTPETb  OCUM//IOrpaMMy  CUrHana
(puc. 6), A3 BnbpoyckopeHnus, CK3 subpockopoctn n A3 Bubponepe-
MeweHuns (puc. 7).

[TOBTOPHbIM HaXxaTUeM KHOMKMU @ 3anycKalT CneayroLmm
LMKN U3MEpPEHUs C COXpaHEHWEM B apXmMBe pe3ynbTaToB Npeablay-
Lero. Haxxatnem KHonKu @ OCYLLECTB/ISIETCH BbIXOA4 U3 MEHIO C CO-
XpaHEHWEM pe3yibTaToB N3MEPEHUS.

MacwTabrpoBaHne cnekTpa no 4acTOTHOM OCUM MAM OCLMNIO-
rpaMMbl CUrHana BVI6 op,aTLlMKa MO BPEMEHHOW OCU OCYLLECTBSETCS
HaxxaTveM kHornok & .. [lepemelLeHne Kypcopa BAOMb YACTOT-
HOM OCK CMeKTpa Mnu ocumnnorpaMMbl CUrHana no BPEMEHHOW OCwU
OCYLLECTBNSETCHA HaXKaTUeM KHOMOK , :



3.5.2 «ApxmuB>» - NpOCMOTP PEe3Y/IbTaTOB U3MEPEHUN.

[py BXOAe B apXmB Ha 3KpaHe npubopa oTobpa)kaeTcs pe3yib-
TaT NnocnefHero nmMepeHus. lNepenncrtolBaHne pesynbTaToB n3Mepe-
HUA OCYLLIECTBNSIETCA KHOMKaMu @, . [lpocMOTp nMapamMeTpoB
CNeKTpasibHOro aHanmsa, oCUMIorpamMmmel curHana n A3 BMbpoycko-
peHus, CK3 Bubpockopoctu n A3 BubponepemMelleHmst Npon3BoAMTCA
aHanornyHo n. 3.5.1 «AzmepeHne.

Pa3MepHOCTb BEPTUKA/IbHOM OCK ANnst BUBpOCKOPOCTM 3afaHa B
MM/C.

3.5.3 «Pecypchr» - NpOCMOTP NMEIOLLNXCA pecypcoB MNaMsaTu:
obllee KONMYECTBO 3arnucen, YNCI0 CBOOGOAHBLIX M UYMCIO 3aHSATbIX
sAyeek namaTtu (puc. 8).

MNpy Heo6XOANMMOCTN MOXHO OYUCTUTb NAMSATb HAXXaTUEM Mpo-
FPAaMMHOWN KHOMKN «O4YUCTUTD>.

Pecypchbl: Pexxum 3anycka
Becero: 1000 © OT KHONKH
3aHaTo: 20 = OT curHana
CBOGO,EIHO: 980 prBEHb:mo.i{)

O'-IHCTHTbI Beixon I CoxpaH. | Beixon, I

PucyHok 8 PucyHok 9

3.5.4 «Pexxnm 3arnycka» - YCTAHOBKA pexunma 3arycka rnpo-
Liecca nsmepenun (puc. 9).

- «OT KHOIMKM>» - 3aNyCK N3MEPEHNN MO HAXATUIO KHOMKM @

- «OT curHazsa» - 3anyck N3MepeHnin rnpu NpeBbILEHUN BXOA-
HbIM CUIHA/IOM 3a[aHHOI0 NOpora WUan HaXkaTUeM KHOMKM :

3.6 MeHr0 «Perncrpartop>» (Tonbko ans BUBPAH-2.2)

Pexxnm paboTbl Nnpubopa «PernctpaTtop» MoO3BOMSET 3anucaThb
CUIHaN MpPOW3BOJSIbHOW ANMTENBHOCTU C HYXHOMW 4acToTon ouund-
POBKM M 3aTeM MpOBECTU CMEeKTpaNbHbIN aHaNn3 MHTEPECYIOLMX
Yy4YaCTKOB CUrHana C noslyyeHneMm 3HadyeHun Bubpoyckopenns, CK3



BMBPOCKOPOCTU N BUbponepeMelleHns. MeHio npubopa «Perncrpa-
TOp» COAEPXUT cneaytowme nogmMeHto:

3.6.1 «M3mepeHmne> - pernctpauns BXo4HOro curHana.

[lpouecc perncTpauunm 3anyckaeTca 1 3aKaHYMBaAETCS B 3aBUCU-
MOCTWU OT YCT@HOBOK B MeHI0 «Pe)XuM 3anycka», nnbo HaxaTtnem
kronkv @D,

[lo OKOH4YaHWM npouecca perncTpaunn Ha 3KpaH BbIBOAUTCH
rpachK curHana (puc. 10).

Be3z umeHu-1 NOOO1 Bez vmeHn-1 NUDD4 Bez umeHu-1 NOOO4

800/ C 100mc Vcks = 533,1 mMmM/c
/\ [\ S =1999.9 MK

MNARINAN

T
U U U (x8) (x1)

50.3| |max=753.67mmlc f0=60,00ryL max=753,67Mmic f0=60,00ry

-800m/c V=7, 47MMic f=1,25Iy V=7563,67Tmmic  f=60,00ML

15:03:59 Z28Hon2018 15:06:32 28HoA2018 15:06:32 28H0A2013

I'Iomou.u=| CnekTp I I'Iomou.l.hl CurHan I BN I I'Iomou.u=| CHrHan I BN I
PucyHok 10 PucyHok 11 PucyHok 12

PaboTa ¢ rpadmkoM curHana onucaHa Beiwe B n. 3.5.1.

HaxxaTmeM nporpaMMHOM KHOMKM «CneKTp» MOXHO MOSy4YnTb
CnekTp BblIOpaHHOro yyactka curHana (puc. 11).

Hauano 3Toro yyacrtka - BuagMMoe Hayasno rpadmka Ha aucrree.
MapaMeTpbl CNEKTPanbHOro aHanm3a (KOJIMYECTBO JIMHUA CMEKTPa,
TN OKHa U T.4.) UCMOJIb3YIOTCA U3 YCTaHOBOK npubopa (MeHto «Ma-
paMeTpbl»). [olydeHHbIN cnekTp 6yaeT aBTOMaTUYECKN COXPaHEH
B apxmBe BubpoaHanunsatopa (MeHio «BubpoaHanusartop» > «Ap-
XUB»).

A3 BnbpoyckopeHnus, CK3 Bnbpockopoct n A3 sBubponepemelle-
HMS AOCTYMHbI MO HaXXaTWIO NPOrpaMMHON KHornku «BI» (puc. 12).

3.6.2 «ApxmuB» - NTPOCMOTP COXPAHEHHbIX pe3y/ibTaToB paboTbl
perncrpartopa.

[py BXoAe B apXuB Ha 3KpaHe npubopa oTobpaxkaeTcs pesysib-
TaT nocnegHero npouecca perucrpauuu. NepenvcrolBaHne pesyrib-
TaTOB perncTpaumm oCyLLecTBNSIETCS KHOMKaMn @, . [MpocMoTp
NapaMeTpoB CNeKTPasibHOro aHanm3a, ocuunorpaMmel curHana n A3
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Bnbpoyckopenuns, CK3 Bubpockopoctn n A3 BubpornepemMelleHus
NPOU3BOANTCA aHaNnorMyHo n.n.3.6.1 «M3meperHne.

3.6.3 «Pecypchr» - NpOCMOTP UMEIOLLUXCA pecypcoB NaMsaTu:
obliee KONMMYECTBO 3amnmncen, Yncrio CBOBOAHBIX M UYMCIIO 3aHSTbIX
MeCT, OCTaBLUeecs AOCTYMHOe BPeMs 3arnncu, KOTopoe onpeaenseTcs
C Y4E€TOM Bbl6paHHOM 4acToTbl curHana (NyHKT MeHio «Yacrora
currasia») (puc. 13). Mpn BbIXoAe M3 AAHHOIO MyHKTA MEHI0, Mo
XKENaHMI0, MOXXHO OYUCTUTbL MaMATb NMPOrPaMMHOM KHOMKOW «O4mn-
CTUTDb>.

PucyHok 13

3.6.4 «PexxnM 3arycka» - YCTAaHOBKA pexunma 3arnycka npo-
Lecca peructpaumm (puc. 14).

PucyHok 14

- «OT KHOMKN> - 3anyCcKk perncrtpaumn no Ha>aturo KHOMKHU

11



- «OT cMrHasia» - 3anyck permcTpauun no yCnoBuio npeBbliLle-
HUS BXOHbIM CUIHASIOM 33/JaHHOIO YPOBHSI MMM HaXXaTUEM KHOMKMU

- «PacnncaHnmne» - 3arnyck perncrpaumm corfnacHo pacnuca-
HWIO, 3alaHHOMY B MYHKTE MEHI0 «ABTO3amycKk» VNN HaXaTnem
kronkv @D. Ecnm k MOMEHTY 3arycka permcrpauum rno pacrnmcaHuio
nNpnbop Obls1 BLIKNKOYEH, OH aBTOMATUYECKN BKIIKOUMTCA M HayHeT
npouecc perncrpauuu.

3.6.5 «fMapamerpbl perucrpaymm» - YCTaHOBKA L4SINTENBHO-
CTV npouecca perncrpauun, nepuoaa 3anucemr n nx Anunel (puc. 15).
[lencTeyeT TONMbKO, €CNKn 3agaH pexunMm «PacmmcaHne» B NyHKTe
MEHIO «PexxnM 3arycka>.

3.6.6 «ABro3anyck» - yCTaHOBKA OaTbl M BPEMEHW Hadana
npouecca peructpaumm (puc. 16). JencTBYyeT TONbKO, €Cnv 3adaH
pexXuM «PacrmcaHmne» B NYHKTE MEHIO «PEexHM 3arycKa>.

MapaMeTpbl perucT. ABTo3anyck

OnuTenbHOCTb:
00701400mMO00cC

Mepuoa 3anuceii:

CocTodaHWe: Bbikn.

AaTa: 11.18

00700420mMO00cC Bpema: 15 :38 :00

AnuHa sanucu: 3alimeT B naMATH:

004 10mMO00cC 0,1 %
CoxpaH. Ilv‘lsmeuu'rbl Beizon I CoxpaH. I HHqupM.I Beizon I
PucyHok 15 PucyHok 16

3.7 MeH10 «lMNapaMeTpbI»

Hactpoinka napameTpoB paboTbl Npubopa B pexmnMax namepe-
HUS U pernctpaumm (puc. 17).

12



Ik 100%  s2-
Mam. napameTp

PucyHok 17

3.7.1 «M3mepssembii napamMeTp» - BbIbop N3MepseMon Benu-
YnHbl: BUBpoyckopeHue (A), sBnbpockopoctb (V) nnun subponepeme-
weHune (S). Bblbop ocywecTBaseTcs NporpaMMHbIMKU KHOMKaMU UK
KHOMKOW :

3.7.2 «/[Jnana3oH Yyacror» - yCTaHOBKa paboyero anana3oHa
yacToT npubopa (100 My, 1000 M, 10000 u*). Beibop ocyLecTBns-
eTCS COOTBETCTBYIOLLEN NPOrpPaMMHON KHOMKOW WK kronkol @,

3.7.3 «YcHnnernune» - yCtTaHoBKa He0bX0AMMOro YCUEHUS BXOA-
HOro curHana. Haxatnem nporpaMMHON KHOMkM «M3MeHUTb>» OCy-
LLECTBNSIETCS Nepexo B MEHIO onpeaeneHns TeKyLero YpoBHS CUr-
Hana n naMeHeHus koadpdpuumeHTa ycunenms (puc. 18).

e 100%  +2»

PucyHok 18

* [ina moandukaumm BUBPAH-2.2
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B aTOM pexume aBTOMaTUYECKU MPOBOAATCHA AECATb 3aMepoB
(NepBbIN MHANKATOP YPOBHS) M ONpeaensieTcsd MakCUMMalbHbIA Ypo-
BEHb CMrHana (BTOpPOM MHAMKATOP YPOBHS). 3aMep OCYLLECTBSIETCS
B TeyeHue 1 C.

YpoBeHb BXOAHOro curHana pomkeH coctasnatb 30 % - 70 %
OT BepxHero npegena ananasoHa. M3ameHeHue KoadpduumneHTa ycn-
NEHNS1 MPOU3BOANTCS HAXaTMEM NPOrpaMMHOM KHOMkM «U3Me-
HUTb» W KHOMKaMU @,@, COXpaHeHue BblIOPaAHHOrO yCUIeHus -
NPOrpaMMHON KHOMKON «COXPaHUTb>.

3.7.4 «JIuHMH crieKTpa» - YCTAaHOBKA KOJIMYECTBA JIMHWUI CMNeK-
Tpa, pacCYnTbIBaeMbIX MNP YaCTOTHOM aHanuse B NIOOOM U3 pexu-
MOB paboTbl. YCTaHOBKa MNpPOM3BOAUTCS HaXKaTUEM MpPOrpaMMHOM
KHOMKM «VI3ME@HMUTb>» N KHOMKaMn @,@ , COXpaHeHune BblbpaH-
HOro Anana3oHa - NPOrpaMMHON KHomnko «COXpaHUTb>.

3.7.5 «Tun cnexrpa» - No3BoNseT BblIbpaTb YCPEAHEHHbLI
CneKkTp, b0 cnekTp MakcuMyMoB. Bbibop npomssoanTca Nporpamm-
HbIMM KHOMKaMn «MakKCcMMyM» U «YcpegHeHue». [lyHKT nmeeTt
CMbIC/1, €CNIN YCTAHOBMIEHO KOMMYECTBO AaMMoB CUMrHana, bonbliee
eauHnUbI.

3.7.6 «Tum okHa» - 3afaeT TUM OKOHHOW (PYHKUMU, UCMNOSb3Y-
€MOW Mpu YacTOTHOM aHanu3e. [OoCTynHbl TP BMAA OKHA: MPSIMO-
yronbHoe, brnakmeHa n XaHa. Bblibop ocyLlecTBnsSieTcsl COOTBETCTBY-
OLLEN NPOrPaMMHON KHOMKOW.

3.7.7 «Kosmnuyecrso gamMnoB» - 3a0aeT KONMYEeCTBO AaMMOB
curHana (1-5), ucnonb3lyeMbix rnpu aHanuse. BnuseTt Ha BpeMs n3Mme-
peHunsi. YCTaHOBKa NPOM3BOAUTCS HaXXaTMeM MPOrpaMMHON KHOMKWM
«NI3ME@HNTb» 1 KHOMNKaMu @,@ , COXpaHeHu1e BblIbpaHHOro 3Ha-
YeHUst — NPOrPaMMHON KHOMKON «COXPaHUTDb>.

3.7.8 «llepekpbiTne gamMmnoB> - 3a0aeT NnepekpbiTne Aamnos
curHana (0%-75%). BnusieT Ha BpeMsl nsMepeHus. YCTaHOBKa Npo-
N3BOANTCSA HAXXATUEM MPOrPaMMHON KHOMKM «A3MEHUTb» N KHoM-
KaMu @,@, COXpaHeHue BbIbpaHHOro AnanasoHa - NPOrpaMMHON
KHOMKOM «COXpPaHUTDb>.

3.7.9 «Tun garymka» - N03BONSET BbIbpaTb OANH U3 4-X AaT-
UYMKOB, KOTOPbIMN MOXET ObITb YKOMIM/IEKTOBAH Npubop. YCTaHOBKaA
NPOM3BOAMNTCA Ha)XaTWMEM MNPOrpaMMHON KHOMKM «U3MEHMTb>» U

KHOMKaMu @,@, ,, coxXpaHeHue BblI6paHHOro 3Ha4YeHns -
NporpaMMHoN kKHonko «CoOXpaHuUTb>». B 3TOM Xe oKHe BblbrpaeTcs
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TN aatynka «AkcenepoMmeTp» nin «Benocumerp» n koappuum-
€HT YyBCTBUTE/IbHOCTM COOTBETCTBYIOLWEro gatumka (puc. 19).
R 100% o2

Al{cenepDMETp

PucyHok 19

3.8 MeH10 «CepBucC»

Mpoune HacTponku npubopa, Takue Kak JaTa U BpeMsl, A3blK
NHTepdenca, napaMeTpbl NUTAHUS, @ TaKXKe MHPOPMALMIO O NPOU3-
BOAMTENE U Bepcuio npowmnsku npmnbopa (puc. 20).

3aBoAcK. YyCTAHOBKM

—

PucyHok 20

3.8.1 «@yHkynsa M-xknaBuwmn» - onpeaensetr NeUcTBue npum-
6opa, Npyn HaXaTuUn KHOMKK @: sxniounTs pexuMm BnbpoaHanusa-
TOpa, perucrpaTopa Wi 3anpaluneaTb y Bac Hy>kHbIM pexunM. CMeHa
peXnMa OCYLLECTBMSIETCH HaXaTueM KHOMKM «WM3MeHuTb», BblbpaTb
TpebyeMyto CTPOKY KHOMKaMM @ v @, NOATBEPAUTL BbIOOP @.

3.8.2 «fara n BpeMs» - COAEPKNT HACTPOMKM TEKYLLMX AaTbl
N BpEMEHM, a TaKXKe KOppeKLmMn Xxoaa 4acos.
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3.8.3 «3HeprocbepexxeHne» - COAEPXUT HACTPOMKU Bpe-
MEHW HEeaKTUMBHOCTM npubopa A0 ero aBTOMaTMYeCKOro BblK/IOYe-
HWS, raweHns NOACBETKU B HEAKTUBHOM peXunMe M SipKOCTU noa-
CBETKM B paboyeM pexunme.

3.8.4 «SA3bIK» - NO3BONSET BbIOpaTb PyCCKMN MO0 aHMMUACKUI
A3bIK MHTepdenca npmbopa.

3.8.5 «3aBogck. YcranoBkun» - no3sonser copocntb npmnbop
[0 3aBOACKMX HACTPOEK.

3.8.6 «O npnbope» - conep>XVT NHdopMaUmnio 0 NpPomn3Boau-
Tene npnbopa n Bepcuto nporpaMMHoro obecrneyeHus.

3.9 MeH10 «lNMoBepka»

[laHHOE MEHI0 COAEPXXUT HACTPONKM NapaMeTpoB paboTbl Npu-
6opa B pexxnume nosepku (Puc. 21).

ha 3

MNoBepka 4
Mam. napam. U,A
Anan. yacToT 1000 [y
YcuneHune 0 B

Koadh. gaTunka 10.00

ua | vs |

PucyHok 21

3.9.1 «M3mepsembii napameTp> - BLIOOP N3MEPSEMON BENU-
UnHbl: CK3 HanpsbpkeHns v A3 Bubpoyckopenus (U, A) vnn CK3
Bnbpockopoctn n A3 subponepemeuleHune (V, S). Bblbop ocyLlecTs-
NAETCS MPOrPaMMHbIMU KHOMKaMMU.

3.9.2 «[Jnana3oH Yacror» - yCTaHOBKa paboyero AnanasoHa
yacToT npubopa (100 My, 1000 My, 10000 u*). Beibop ocyLuecTBns-
eTCS COOTBETCTBYIOLLEN NPOrpaMMHON KHOMKOMN.

3.9.3 «¥YcnneHmne» - yCTaHOBKA YCUNEHUA CUrHana. Haxxatnem
NPOrpaMMHbIX KHOMOK MOXHO BblbpaTb ycunernne 0 ab nnun 40 gb.

3.9.4 «Kosgpghnynenr garunxa» - no3sonsieT BbIbpaTb KO-
3 PUUNEHT YYBCTBUTENBLHOCTM akcenepoMeTtpa (Mo yMOSYaHUIO -

* [ina moandukaumm BUBPAH-2.2
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10 MB/(M/c?)). YcTaHOBKa NpOW3BOAUTCA HaXXaTWUEM MpPOrpaMMHOM
KHOMNKM «/3MEHNTb» U KHOMKaMu @,@, COXpaHeHue BblI6paHHOro
3HaYeHMs — NPOrpaMMHON KHOMKOW «COXpaHUTb».

4 MAPKUPOBKA U NJIOMBUPOBAHMUE

4.1 MapkupoBka npmubopa CoaepXuT:

- TOBapHbI/ 3HAK U3roTOBUTENS;

- 3HaK YTBEPXAEHMSA TUNQ;

- ycnoBHoe 0603HauyeHne moamdurkauumn npnbopa Ha NMLEBOM
naHenu;

- NOJTHOE HaMMeHOBaHWe nNpubopa Ha 3agHen naHenw;

- 3aBO/ICKOV HOMep npubopa;

- AaTy BbINycka.

4.2 Ha npubop, npoweawmin NpMemMo-CAaTOUYHbIE WUCTbITAHUS,
cTaBuTCa nnomba. MNnomba HaxoauTCa B OTBEPCTUWN Ha BUHTE Kper-
NeHNs Koprnyca 3n1eKTpoHHOro 6s10ka.

5 MEPbI BE3SOINACHOCTUA

5.1 Mpwn akcnnyaTtauum npubopa HeobXO0AMMO CTPOro BbINOS-
HATb TpeboBaHMs MO TexXHMKe 6e30MacHOCTH, yYMTbiBaKOLWKNe creum-
(PMKY KOHKPETHOro npou3soAcTBa. DTU TpeboBaHUs AO/MKHbI OblTb
N3/TOXXEHbI B COOTBETCTBYHOLLEN MHCTPYKLMMN.

5.2 [lonyck K NpOBEAEHMIO U3MEPEHNW AN KaXXAOro KOHKPET-
HOro cny4yast HeobxoAMMO BblAaBaTh MOC/Ee U3yyeHns obopyaoBaHus
N NPUMEHSEMON TEXHOJIOTUN.

5.3 Npunbop He coaep>XUT KOMMOHEHTOB, OMACHbLIX A1 XXU3HW U
30pOBbA NMOJIb30BaATENA.

6 PABOTA C NPUBOPOM
6.1 NoaroroBka Kk paboTe n BK/IlOYEeHHUe

MNoacoeanHuTs BMO6pOAATUMK K Npubopy M BKIOUYMTb NUTAHME
Ha)XXaTMeM KHOMKWU , Npuv 3TOM Ha Aucnnee KpaTkoBpeMeHHO Mno-
ABNSIeTCs cooblieHmne 0 HanpshXeHnUn NUTaHusl, 3aTeM npmbop nepe-
XOAUT B rMaBHOE MEHIO.

Ecnn nosisnsieTca coobuieHne «3apaantb AKB» nnu ancnnen
He paboTaeT, cneayeT 3apsanTb aKKyMYyNsSiToOpbl B COOTBETCTBUU C
pa3aenoM 7 HacTosWero pykoBoACTBa Mo 3KCnyaTauun.
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Ans nonydyeHns 6onee TOUYHbIX pe3yNbTaTOB U3MEpPEHUsI Heob-
XOMMO [1aTb NpUBOPY NPOrpeTbCs HE MEHEE 5 MUHYT.

6.2 NMNopsipgok paboThbl

6.2.1 MNMoaroToBka 06bekTa K U3MepeHunsiM:

- onpeaenuTb KOHTPOsbHbIE TOYKN UCCreayeMoro obbekTa;

- NOAroTOBUTb BblIbBpaHHOE MECTO A/18 YCTAaHOBKM BUbpoaaTumnKka
(MecTto ycTaHOBKM — MJI0CKasi MOBEpPXHOCTb, pa3MepoM He MeHee
25x25 MM);

- YCTaHOBUTb BUOpOAATUMK MArHUTHBLIM OCHOBaHMEM Ha 06beKT
B KOHTPOJIbHYIO TOUKY.

6.2.2 NoaroToBka npubopa K n3mMepeHusm

[Npnbop nMeeT ABa OCHOBHbLIX peXxmnma paboTbl: pexunm BMOpO-
aHanmMsaTopa M pexum perncrpatopa. Kaxabin u3 pexunmo obna-
[faeT 0COBEHHOCTSIMU, KOTOPbLIE U3/TOXKEHBI HUXE.

6.3 PexkxuMm BubpoaHanusartopa
6.3.1 OcHOBHbIE XapaKTepuCcTukKu BubpoaHanunsaropa

Tabnvua 3

MakcManbHbI ypoBeHb CK3 coBCTBEHHbIX

LUYyMOB, NnpuBeaeHHbIN KO Bxoay, MB (SNR, ab) 0,1(89)

Mpepenbl gonyckaemon abconoTHou norpew-| =1 AnHKUS ya-

HOCTU M3MEPEHUS YacTOTbl CTOTHOro paspe-
LeHns noaama-

Na3oHa

CnekTpanbHoe pa3pelleHue, 'y

- B Anana3oHe vactoT 5...100 'y 1/0,5/0,25/0,125

- B Anana3oHe vacTtoT 5...1000 Iy, 50/5,0/2,5/1,25

- B AMana3oHe yactoT 25...10000 MNy* 500/50/25/12,5*

(ans konunuecTtBa nuHMK cnektpa 100, 200,

400 n 800 cOOTBETCTBEHHO)

[nanasoH perynmpoBKkn ycuneHuns, ab ot 0 go 40

KonnyecTtBo NMHUIA CNEKTP 100,200,400,800

YacTtoTa anckpeTtmsauun, 'y

- B Anana3oHe 4vactoT 5...100 Ny 256

- B AMana3oHe 4vactot 5...1000 Ny 2560

- B Anana3oHe Yactot 25...10000 Ny* 25600

* [ns moamdvkaumm BUBPAH-2.2
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OKOHHble (PYyHKLUUM [MpamMoyronbHas,
bnakMeHa,
XaHHa
Tunbl cnekTpa ycpeaHeHue,
MaKCUMYM
KonnyectBo amMnoB orlao5

[NepekpbiTve gamnos, %

0, 25, 50, 75

MaKkCMMaribHbI pa3Mep YCTaHOB/IEHHOW KapTbl

namsatn, I 4
[ANnTenbHOCTb 3anuMcun npouecca, C

- B Anana3oHe 4actoT 5...100 'y 2...40

- B AMana3oHe 4vacTtoT 5...1000 Ny 0,2..4

- B AMana3oHe YactoT 25...10000 IMNy* 0,02...0,4*
AnnTenbHOCTb 3anucK Npouecca perncTpaTopa,

4 (Npu ycTaHoBKe KapTbl NaMsaTh 4 [6)

- B AMana3oHe yactoT 5...100 Ny, 256

- B Anana3oHe vactoT 5...1000 Iy, 56

- B Anana3oHe vactot 25...10000 My* 5,5*

* [Ana moandukaumm BUBPAH-2.2
6.3.2 NaMmepeHune

B aTOM pexume npubop 3anyckaeTcs B paboTy uvepe3 MyHKT
rnaBHoro meHio «BUBPOAHAJIN3ATOP». [lepen u3MepeHUAMMU
HeobxoAMMO YCTaHOBWUTbL Cneayrowmne napameTpbl (FTaBHOE MEHI0

«[lNapamMeTpbl»):
Bbibparp wn3MepsieMbid napamerTp:
BMBPOCKOPOCTb UM BUBponepemMeLLeHne;
Anana3oHn 4yacror BXO4HOIro curHasia;

BNMbpoyCcKopeHue,

Kosagpgbmnynenr ycmnsreHnns curHana: npensapuTencHo Lene-
Co0bpa3HO YCTAHOBUTb (PaKTUUYECKUA YPOBEHb CUrHana, ANns 3Toro
cregyet BOMTU B AaHHOE MEHIO HaXaB MPOrpaMMHYIO0 KHOMKY «W3-

MEHUTDb».
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YcuneHue:

CeKyHAHbIV m

5 zamep:
. 30% 70% 100%

10-TV CEeKYHAHbIN m

™

Makc. 1z 10 3amepoB:
. 30% 70% 100%

CoXpaH. IHsmeHuTbI BbixoA I

™

PucyHok 22

- MO ABYM JIMHEMHBLIM MHAMKATOpaM (puc. 22, CeKYHAHbIN-06-
HOBNSIETCS KaXkayto cekyHay, 10-CekyHAHbIM — OBHOBNEHUE KaXkAable
10 cekyHA) OUEHUTb MAKCMMYM CUrHana, KOTOPbIA AO/MKEH Haxo-
antbcs B 30-70% 30He OT BepxHero rnpeaena BblbpaHHOro aAnana-
30HQ;

- €C/IM YpOBEeHb CUrHasa y4OB/ETBOPSET YKa3aHHOMY YC/10BUIO,
TO BbITM U3 MEHIO HaXkaTUEM MPOrpaMMHON KHOMKK «Bbixoa»;

- €C/IN YPOBEHb CMrHana CnLWKOM Man, mbo HaobopoT, cUrHarsn
HaXOANTCS B OrpaHWYEHUU, HaxaTb MPOrpaMMHYI0 KHOMKY «WU3Mme-
HUTb>», MNOC/NE Yero yCTaHOBUTb TpebyeMbln KO3 DULIMEHT yCUNeHUS
KHOMKaMu @, @;

- Ha)KaTue NPorpaMMHON KHonkn «CoxpaHUTb» NPUBEAET K 3a-
NOMWHAHWUIO BbIOBPAHHOIO KO3 dUUNEHTA yCUEHNs, Npu 3TOM Npu-
60op nepenaeT B NpeabiayLiee MEHIO;

Kosmnmuyecrso nnuni cnexrpa: 100, 200, 400 nnm 800;

Tun nHANUMPYEMOro CrneKkTpa: YCPeAHEHHbIN WU CNeKTp
MaKCMMYMOB. Bblbop MMeeT CMbICN, ec/in YCTaHOB/IEHO KOJIMYECTBO
AaMroB curHana, 6onbluee eanHULbI;

KosmmyecrBo aHam3npyembix gaMrnoB CUrHasia. ot 1 1o
5. lJaMnoM curHana sIBAsieTcs 3anmcb MMHUManbHOW BPEMEHHOW Bbl-
6opkn BMbpoCUrHana, HeobxoanMon Ana pacyeTa 334aHHOro KOJsu-
YyecTBa /IMHWUM cnekTpa. Ecnn 3aaaHo KOMYEeCTBO AaMMoB CUrHana
bonblliee eauHULbI, TO Npnbop MOXET aBTOMATUYECKM paccymUTaTb
yCpeAHEHHbIN cnekTp NMnbo cnekTp MakcumymoB (nogobue NMKoBOro

20



AeTeKkTopa) No BblIbpaHHOMY KONMM4YeCcTBY Aamros. Yem 6onblue ycTa-
HOBJIEHHOE KO/IMYEeCTBO AAMMoB, TeM Aonblue byaeT AnuTbCcs Npo-
LileCC U3MepeHus;

Besmmunny nepexpbirusa gammnos: 0%, 25%, 50% vnn 75%.
BblI6OpOM nepekpbITUS AaMMN0B, OT/IMYHBIM OT HYJISi, MOXXHO CKOMIMEH-
CMpPOBaTb HEKOTOpble KpaeBble 3(p@deKTbl CreKTPasbHOro aHaansa,
HanpuMmep NMOMEXM B HM3KOYACTOTHOM obnactun curHana. Mapamertp
BbIOMPAETCA IMMMPUYECKN B NPOLIECCE U3MEPEHUN;

Bug oxHa: npamoyronoHoe, bnakMaHa unm XaHHa;

Criocob 3anycka n3MepPEeHMH: OT KHOMKM @ v ot NnpeBbl-
LLEHMS BXOAHbIM CUIrHANOM 3a4aHHOro ypoBHs (MeHio «BubpoaHa-
nusartop» > «PeXuM 3anycka»).

[anee cnepyetr BoTM B MeHio «M3MepeHme». 3anyck npo-
Lilecca U3MepeHMs NPOU3OMAET B 3aBMCMMOCTM OT BblOpaHHbIX YCTa-
HOBOK B MeHI0 «PeXXuM 3anycka».

3anncaB curHan, npubop Ha4yHET 0bpaboTKy M oTObpasuT pe-
3yanaT cneKTpaanoro aHanu3a (pmc 23)

Bes nmeHn-1 NOOO2 Besz nmeHu-1 NUUD2 Bez nmeHn-1 NDDDS

Veks = 533,11 mmfc
S =19989,7 MK

(x8) (x1)

max=763.566mmic f0=60,00ry max=775,53mm/c max=753,69Mmic f0=60,00 L
V=10,02mMMm/c f=1,26Iy min:—?S?’QBMM!C V=T753,59Mm/c f=60,00
14:50:50 28HoA2018 14:53:26 28H0A2018
nOMOI.I.Ibl CHrHan | =]p] | I'Iomou.lbl Cnektp I BN I |'|°M°I-I-II=| CurHan I BN I
PucyHok 23 PucyHok 24 PucyHok 25

Mo rpadmkKoM CnekTpa CMrHana oTobpa)kaeTcs TEeKYLIMWA Ya-
CTOTHbIM MacwWwTab (x8), ganee MakcMManbHas amMnanTyaa usMepse-
MOro napaMeTpa B CNeKTpe M COOTBETCTBYIOWAA en YacToTa, 3aTeM
aMNInTyaa YaCTOTHOM KOMMOHEHTHI CMEKTPa W COOTBETCTBYHOLIAS
4acToTa, BbibMpaemMast KyYpcopoM « A »,

[lepemelLas KHOMKaMu , KYPCOp « A », MOXXHO MNPOCMOT-
pPeTb aMMnNTYyAbl BCEX YaCTOTHbIX KOMMOHEHT Uccneayemoro Bubpo-
npouecca. KHonkamu 7 M3MEHSAIOT YaCTOTHbIM MaclTab rpa-
durKa cnekTpa.
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Bxoa B pexuMm npocMoTpa OCLMNIOrpaMMbl CUrHana BMb6pocKo-
poct (puc. 24) OCyWEeCTBNSETCA HaXaTUEM MPOrpaMMHON KHOMKM
«CurHan», 06paTtHO — NPOrpaMMHON KHOMKN «CneKTp».

KHonkamu , MO>XHO NnepemeLlaTbCs rno ocuuiorpamme,
a KHOMKamMu 7 MOXXHO U3MEHSATb €€ BPEMEHHOW MacLuTab.

Ans npocmoTpa A3 BMbpoyckopeHusi,CK3 Bnbpockopoctn n A3
BubponepeMelleHns cnegyeT HaXkaTb NPOrpaMMHY0 KHOMKY «BIT».
[pn 3TOM Ha MHAMKATOPE NOSIBUTCS OKHO C AaHHbIMU A3 BUBPOYCKO-
peHns,CK3 Bunbpockopoctn n A3 BubponepemelleHunss (puc. 25).
OKHO aBTOMaTM4YecKn 3akpoeTtcsa uyepe3 10 cekyHa. PexuM npo-
CMOTPaA MOXXHO BEPHYTb Ha)xaTeM KHoMku «BI».

[na npoBefeHus Cneaylowero M3MepeHus CriefyeT HaXaTb
KHOMKY @.

[py BbIXO4E B MEHIO MW MpPU 3arycKe C/ieayrowero N3MepeHus
pe3ynbTaT COXPaHUTCS B apXuBe.

6.3.3 PaboTta c apxuBoM

MNpubop ocHaweH namaTbio ans xpaHeHnss 1000 pe3ynbTaTos.
Pe3ynbTaTbl U3MEPEHUIN 3aHOCATCA B MaMATb NOAPSA, HavMHas C
NepBOro HoMepa, C perncTpauven Aatbl U BpEMEHMU MONYYEHNS pe-
3ynbTarTa.

Pe3ynbTaTbl MOXHO NPOCMaTpMBaTb Ha Aucnnee npmnbopa 1 Ha
MOHUTOpE KOMMblOTEpa.

[pu BXoae B apXuB Ha 3KpaHe nNpubopa oTobpaxkaeTcs pe3ysb-
TaT NocneaHero NpoBeAeHHOro nMepeHus. epeknioyeHne mexay
3arMMCcsaIMN OCYLLECTBIISIETCA KHOMKaMu @, . YnpasneHue npo-
CMOTPOM pe3ysbTaToB u3MepeHus («CnekTp»-«CurHan»-«CK3»)
OCYLLECTBNSETCd B TOYHOCTU TaK, KaK B peXunMme WU3MepeHus
(n. 3.6.1).

MNpwn 3anonHeHnn namatu (3anmcb 1000 n3mepeHuit) npubop
Ha4YHET aBTOMATM4YeCKU yaanaTb caMble CTapble 3anucu aJis coxpa-
HEeHUs1 HOBbIX. Hannume cBo60OAHbLIX/3aHATLIX SiUeeK NaMsATU MOXHO
NOCMOTPETb B MeHIO <«BubpoaHanusaTtop» > «Pecypcbi»,
(puc. 26), Tam e, Npn HeobXOANMOCTU MOXHO OYUCTUTbL MNAMSATb
Ha)kaTUEM MPOrpaMMHON KHOMKN «OUNCTUTD>.
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Pecypchbl:

Becero: 1000
3aHAaTO: 23

CeobopHo: 977

OHHGTHTBI Brixopg, I

PucyHok 26

6.4 PexkxuM perucrtpartopa (Tonbko gns BUbPAH-2.2)

6.4.1 N3MepeHue

PaboTa ocywecTBnseTrcd B [MYHKTE [NABHOrO  MEHI0
«PEFTUCTPATOP>», nepen naMepeHMsaMn HeobxoauMo YCTaHOBWUTb
cneaytowme napaMmeTpbl:

Anana3oH 4Yacror BxogHoro curHasia (MeHio «[Mapa-
MeTpbl» > «[inanasoH 4acToT»);

Koagpgpnynenr ycnnenmns BxogHoro curHasia (Mexio «Ma-
paMeTpbl» > «YCUIeHUue»).

MNpeaBapuTENbHO LENecoobpa3HO YCTaHOBUTL (haKTUYECKUN
ypoBeHb curHana (cm. n. 6.3.1).

Criocob 3anycka npoyecca perucrpaymum: 3anycKk oT
KHOIMKM @, 3anyCcK OT CMrHana vam 3anyck rno pacnnucaHuio (MeHto
«Pexum 3anycka»). Ecnun BbibpaH 3anyck No pacnMcaHuio, Heob-
XOAMMO [ONOJSIHUTENbHO 3a4aTb BpeMs 3arnycka (MeHio «ABTO3a-
NyCK»), @ TaKXe rnapameTpbl npouecca permcrtpaumm (MeHio «IMa-
paMeTpbl perucrpaumm»), Takue Kak: AJIMTENbHOCTb npouecca
perucTpaumm, nepvog 3annucen B TeYeHne npouecca, ANMTeNbHOCTb
€AMHWYHOM 3anucu. MuHMManbHast AIMTENbHOCTb €ANHUYHOWN 3a-
nncK onpepenseTca napaMeTpamu CrnekTpasibHOro aHanavsa, 3afaH-
HbIMW B MNYHKTE rnaBHoro MeHwo «lMapamerpbl». MakcMMasibHas
ONNTENBHOCTb €ANHUYHOWN 3anncK He MOXET 6bITb Honblue nepuoaa
perncrpaumu.
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Mpn 3anycke nNo pacnmMcaHuio nNpubop aBTOMATUYECKU BKIHO-
YUTCA B 3a[laHHOE BPEMS M HAYHET 3anucb NepBON eANHUYHON 3a-
MMCKM NpoLecca perucTpaunn, no OKOHYaHMM KOTOPON aBTOMaTuye-
CKM BbIKtOUnTCS. MNpouecc 6yaeT noBTOpATLCA aBTOMAaTUYECKU, CO-
FNacHO YCTAHOBJIEHHOMO NepMoaa 3anucen npouecca perncrpauumn.

Mpy py4HOM 3anycke cneayeT BOUTU B MeHO «U3MepeHune» u
Ha)kaTb KHOMKY @. nocre cbopa HeobxoauMon Ana AanbHEWLLEro
aHanu3a MHgopMaumMM NpoLecc 3anncn MoXeT ObITb Tak Xe ocTa-
HOB/IEH BPYYHYO MOBTOPHbIM HAaXXaTUEM KHOMKMU @.

Mo OKOHYaHMM MpoLecca PerncTpaumMmM Ha 3KpaH BbIBOAUTCS
rpadpuk curHana (puc. 27).

100% &r 15:06 B 100% o2

Be3s umeHn-1 NOOO1| Bes nmeHn-1 NOOOD4| |Bes umeHn-1 NOOO4

800/ 100 Vcks = 533,1 mmic
Mg I [\MC S=1999.9  mk

NARINAN

RVAVATIIAL
U U\/U (x8) (x1)

50.3| |max=753.67Mmic f0=60,00ry | |max=753.67mm/c f0=60,00IL

-800mm/c V=7 ATMmic f=126My | |(V=753.67mMmic  f=60,00ly

15:03:59 2Z28rHos2018 16:06:32 28HOA2018 15:06:32 28HOA2018

I'Iomou.l.bl Cnektp I I'Iomou.l.hl CurHan I BN I I'Iomou.lhl Curian I Bn I
PucyHok 27 PucyHok 28 PucyHok 29

MacwTtabupoBaHne BPEMEHHOW pa3BEpTKM CUrHana Bblbupa-
eTCs KHOMKaMu , ©.

CMelleHne BMAMMOro y4yacTka rpaduka BnpaBO-B/IEBO OCY-
LLLeCTBNSIETCH KHOMKaMM , (>}

Ha)kaTnem nporpaMMHON KHOMKM «CneKTp» MOXHO NOAy4YnuTb
CMEeKTP MHTepecytoLWero y4yactka curHana (puc. 28).

HauanoM 3Toro ydacTtka curHana sIBfsieTcsl HadasbHasi Touka
CUrHana Ha agucnnee. MNapamMeTpbl CNEKTpanbHOro aHanusa (Konuye-
CTBO JIMHWMM CMEKTpa, TUM OKHa M T.A4.) 3a4aloTca B MeHo npubopa
«MapameTpbl». [NonyyeHHbIN cnekTp byaeT aBTOMATUYECKM COXpa-
HeH B apxmBe BubpoaHanulaTopa (MeHi0O «BubpoaHanusartop» >
<«ApXMB»).

24



3HadeHnsa A3 BnbpoyckopeHus,CK3 smbpockopoctn n A3 Bub-
pornepeMelLIEHNsT AOCTYMHbl Yepe3 HaXkaTue MPOrpaMMHOM KHOMKM
«BIM» (puc. 29).

6.4.2 PaboTta c apxmBOM

Mpnbop MoxeT xpaHuTb Ao 2000 3anucen perncrpaTopa, Ux Ko-
JIMYECTBO 3aBUCUT OT ASIUTENBHOCTM 3annCcn U YacTOTbl OLUMGPOBKM.
Pe3ynbTaThl M3MEPEHUI 3aHOCATCA B MaMATb Noapsd C perucrpa-
LIMeNn BPEMEHM MOJTyYEHUS pe3ysbTaTa.

Mpu BXOAe B apXMB Ha 3KpaHe npubopa oTobpaxkaeTcs ocuun-
norpaMMa nocreaHen MpousBeAeHHOW 3anucu. [lepekntoyveHne
MeXay 3anncsMmn oCyLLECTBNSIETCS KHOMKaMu @, )] YnpasneHue
NPOCMOTPOM pe3ynbTaToB u3MepeHus («Cnektp»-«CurHan»-BI)
OCYLLECTBNSIETCS B TOYHOCTM TaK, KaK B pexXuMmMe u3MepeHus
(n.n.4.6.1).

Hannuune goctynHon ansg 3annucu namsitu MOXKHO NMOCMOTPETH B
MeHlo «Perucrpartop» > «Pecypcbi» (puc. 30).

Dk 100%  «2»
Pecypchbl:

Becero: 2000
3aHAaTO: 3
CeobopHo: 1997

(AnNuTenebHOCTL:

2064 37m 14c
Ha 1000 M)

Oqucmml Ekixopg, I

PucyHok 30

BaxxHo! BO3MOXHbI 2 cUTyauuu rnpu 3anoIHEHUM MaMATU:

1) koraa ecTb CBO6OAHBIE AUYEMKM, HO PACYETHAs! A/IMHA 3anucu
paBHa Hy/O;

2) cBOBOAHBLIX siUeeK HeT, HO Npubop coobluaeT YTo AOCTYMNHA
HeKoTopasa AJIMHa 3anucu.

B 060mx criydasix 3To 0O3Ha4YaeT To, YTO BCA hn3smyeckas namsTb
3arMofiIHEHA M ANS BbINOMHEHMS CreaylowmxX 3anucen onepatop
MOXHO OUYMCTUTb MaMsATb HaXKaTMEM MPOrpaMMHON KHOMKKU «Oum-
CTUTb>» MNPUN 3TO HY>XXHO MOMHUTb, YTO BCE AlaHHble 6yayT yAaneHol.
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6.5 CepBuCcHaa KOMNbIOTEpPHas NporpaMmMa

6.5.1 BbiBOA4 AaHHbIX HA KOMMNbIOTEP U UX 06paboTka

Kpome nepeaaym 1 apxmBnMpoBaHMs AaHHbIX B KOMMNbOTEP, Npo-
rpamMma AaéT BO3MOXXHOCTb AOMONHUTENBHON pacLUMPEHHON KOMIb-
toTepHOM 06paboTKM 3anmncaHHbIX BbIGOPOK MpoLEeccoB KonebaHuM.
NoapobHoe onucaHne npusegeHo B NpunoxeHuu B.

6.5.2 3apaHMe NMEH 06bEKTOB
[Nonb3oBaTesnlb MMeeT BO3MOXHOCTb CaMOCTOSTENIbHO MPY MOMOLUM
KOMMNbIOTEPA 3aflaBaTbh Ha3BaHWE 06bLEKTOB KOHTPO/S (MeHo «Obb-
ekT»). MiMeHa obbekToB MOryT cogepxatb A0 12 cumBonos. [lo-
ApO6HO AaHHAas BO3MOXHOCTb onucaHa B NpunoxeHuu I

6.5.3 CunTtbiBaHMe coaep>XMMoro aKkpaHa npubopa
MoXHO nepeaaTb CoAepXXmnMoe aKkpaHa npubopa Ha koMnbtoTep. lMo-
Apo6bHo B lMpunoxerHun .

7 MNOBEPKA

7.1 MNoBepky npnbopa nposBoaaT No METOAMKE NoBepKN «Brnbpo-
aHanusaTopbl-peructpatopbl noptatvBHble BUBPAH. MI1-03-2019-
20. MeToauka noBepkn», yTeepxaéHHon ObY «HensbuHckum LICM».,

7.2 IHTepBan mexay nosepkamu - 1 rog.

8 TEXHUYECKOE OBCNYXXUBAHMUE

8.1 MNpunbop saBNAETCA CNOXHBbIM TEXHUYECKUM U3JenneM, Tpe-
OyloWmMM aKKypaTHOro n b6epexHoro obpalleHms ans obecrneyeHus
3asB/IEHHbIX TEXHUYECKNX XapaKTepUCTUK.

8.2 MNpnbop HeobxoanMo coaepxaTb B UMCTOTe, obeperatb OT
NageHnn, yaapoB, BMbpauun, nbiiv n Ccbipoctu. Neprnoanyeckn, He
peXke 04HOro pasa B 6 MecsueB, yaAansaTb Mbl/lb CyXON U YNCTOU dna-
HenNbo N MPOM3BOANTb BMU3YyalbHbI OCMOTP Npunbopa, yaensas ocoboe
BHUMAHWE OTCYTCTBUIO MblSIN, rPS3U U NOCTOPOHHUX MPeAMETOB Ha
AWCNee, pa3beMe PErnmcTpupyroLLero yCTpoMcTBa M AaTyuka, Ka-
bene.

8.3 Npu nosiBNeHnMn Ha ancnnee nHpopMaumm o pa3psae akKy-
MynisiTOpa Heob6XoanUMO ero 3apsanTb.

Moakntounte Nnpubop yepe3 nocTaBisieMoe 3apsAHOE YCTPOU-
CTBO K CeTu HanpsbkeHueM 220 B nnu K paboTtatollemMy KoOMnbloTepy
kabenem USB. 3apsia akkyMynstopa HayHeTCs aBToMaTuyecku. lMpu
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BKJIIOYEHHOM Npubope B CTPOKe CTaTyca NOSBUTCH NUKTOrpamMma 3a-
PAOKMN.

[Ans yBennyeHunst cpoka cnyxbbl TIMTUEBOro akKyMynsitopa pe-
KOMeHAYyeTCa He AOoMnycKkaTb ero NofHOro paspsaga M NoAAEpP>XUBAThb
3apsan Ha YpoBHe He Hmxke 25-30 % oT MakCMManbHOW €MKOCTW.

& BHuMaHuMe! 3anpewaercs nponsBoanTb 3apsg akKy-
MySiITOpa C MOMOLbI0 3apsAHOro YCTPOMCTBa, He BXOoAs-
LLlero B KOMMJIEKT NMOCTaBKM.

NMpuMeyaHusn

1) MNpn AOCTMXKEHNN YPOBHS pa3psaa akkymynsatopa 6amskoro
K KpUTMYECKOMY Npubop aBTOMATUYECKM BbIK/HOYAIOTCS.

2) 3apsn akkyMmMynstopa npoucXoauT BHE 3aBUCMMOCTUM OT
BK/IOYEHUA Npubopa. B BbIKAOYEHHOM COCTOSIHAW 3apsd MOXET
NOTU HECKONBbKO BbICTpee.

8.4 Ecnu npnbop He pearnpyeT Ha KHOMKY BKIOYEHUS MUTaHUS,
cneayeT nonbITaTbCs 3apsanTb akKyMynsTop, UMest B BUAY BO3MOXX-
HYIO MOSTHYIO NN YACTUYHYIO YTpaTy EMKOCTW.

8.5 Ecnn B npouecce paboTbl Npubop nepectaeT pearnpoBaTb
Ha Ha)kaTue KHOMOK, HE0H6X0ANMO Ha)kaTb KHOIMKY BbIKHOYEHUS MpU-
6opa. Mpunbop nomKeH BbIKIOUYNTLCS He bonee, yeM yepe3 10 ce-
KyHA. ocne yero BkNOYMTL Npnbop CHoBa.

8.6 lpu 3aBeplieHnn N3MepeHur npubop HeobxoanMMO O4u-
CTUTb OT MblAN, FPA3KU, YacTUL, MaTepuana u T.n.

8.7 lMpnbop aBNSETCS CNOXHbIM TEXHUYECKUM U3OENNEM U HE
NoANIEXNT CaMOCTOSTENBHOMY PeMOHTY. [Mpn BCeX BUAax Hencnpas-
HOCTEN HeobX0aAMMO 06pPaTUTLCS K U3rOTOBUTESTHO.

9 MAPKUPOBKA

9.1. MapkunpoBka rnpubopa coaepxur:

— TOBapPHbIN 3HAK NpeanpuUsTUS-M3roToBUTENS;

— 3HaK YTBEPXAEHUS TUMNa;

— yC/oBHOe 0bo3Ha4veHne npmnbopa;

— 3aBOACKOM HOMEP U AaTy BbIMycCKa.

9.2 Ha npwubop, npoweawn npuemMo-caaToOYHbIE UCMbITAHUS
CTaBAT NJoMoOy.
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10 NPABUJ1A TPAHCINOPTUPOBAHUA
N XPAHEHUA

10.1 TpaHcnopTupoBaHne NpubOpoB AO/MKHO OCYLLECTBASATLCS
B YNaKOBAaHHOM BuAe NtoObIM KpbITbIM BUMAOM TpaHcrnopTa (aBua-
TPaHCNOPTOM - B OTar/IMBaeMbIX repMeTU3NPOBAHHbIX OTCEKax) B CO-
OTBETCTBMM C MpaBWIaMU MEPEBO30K rpy30B, AEUCTBYIOWMMM Ha
AaHHOM BuAe TpaHCMnopTa.

10.2 PacctaHoBKa U KpensieHne AWwmnKos ¢ npubopamun B TpaHC-
NOPTHbIX CPeAcTBaxX AO/MKHbI UCKIOYaTb BO3MOXKHOCTb X CMELLEHUS
W yanapos Apyr O Apyra.

10.3 Tlorpy304HO-pa3rpy304Hble paboTbl AO/MKHbI  OCYLLECTB-
NSATLCS B COOTBETCTBUM C TPAHCNOPTHOW Mapkuposkon rno FOCT 14192,

10.4 YnakoBaHHble Npubopbl AO/MKHbI XPAaHUTBLCS B YC10BUAX 1
no NOCT 15150.

10.5 TeMnepaTypHble yCNOBUS TPAHCNOPTUPOBAHUS NpubopoB
oT MuHyc 25 °C go nntoc 50 °C.

11 YTUWJIN3ALUUA

CneuuanbHbIX Mep ANns yTUNM3aumMm matepuanoB U KOMMIEKTY-
OLUMX D/IEMEHTOB, BXOAALLIMX B COCTAB npubopa, KpoMe NUTUEBLIX
aKKyMynsiTOpoB, He TpebyeTcsi, TaK KaK OTCYTCTBYIOT BELIECTBa,
NpeacTaBnsitoLME ONACHOCTb NS XXU3HWU, 3A0POBbS NIOAEN U OKPY-
XaloLLen cpefibl NOCNe OKOHYaHWUS cpoka Cny»Obl. JITUEBbLIN aKKy-
MYNSITOP YTUAN3MPYIOT B YCTAHOB/IEHHOM MOPSIAKE.

12 TAPAHTUMHDBIE OBSA3ATE/IbCTBA

12.1 lNpepnpuatne-n3rotoBUTeNb rapaHTUPYET COOTBETCTBUE
BbIMyCKaeMbIX NMpUH0opoB TpeboBaHUSAM TEXHUYECKUX YyCnoBuK. [a-
PaHTUWHbBIA CPOK - 18 MecsLeB ¢ MOMeHTa npoaa)ku npubopa.

12.2 lMpeanpusatne-n3rotoeuTesib 064A3yeTcsl B TeUeHue rapaH-
TMMHOrO CpoKa 6e€3B03Me34HO NPOM3BOANTL PEMOHT Npubopa, ecnu
OH BbINJET U3 CTPOS.

12.3 TapaHTUNHOE 06CNY)XXMBaHME OCYLLIECTBNSETCA B MecTe
HaxoXaeHns1 npeanpusaTua-usrotosutens. Cpok rapaHTumM Ha npu-
60op yBeNMMUMBAETCS Ha BpeMS ero HaXxoXXAeHUs1 B PEMOHTE.

Mpnbop NpeabaBNSAETCS B rapaHTUMHBLIA PEMOHT B ClEAYIOLLEN
KOMMNeKTaumm: 610K 3NEKTPOHHbIN, akcenepomeTp cepum 600 wnum
BnbponpeobpaszoBatenb cepun AP20XX € nacnopToM, MarHUTHas
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nnaTgopMa KpenexHas Ans BMbpoaaTymka, CyMKa UM Kenuc, pyko-
BoACTBO no akcnnyaTaumn HKINM.408441.100P23, TpaHcrnopTHas yna-
KOBKa, obecrneunBatoLlasl COXpaHHOCTb M Haanexallyto TPaHCNopPTy-
poBKY 060pyAOBaHMsS.

& BHumMaHue! O6opyaoBaHue ans rapaHTUMHOIO PEMOHTA
[O/HKHO 6bITb NPEAOCTABNEHO B YNCTOM BUJE.

12.4 Cpok npoBefeHNss pEMOHTHbIX paboT - 30 paboumnx AHen C
MOMEHTA nony4yeHus npubopa npeanpuaTUEM-U3roToBUTENEM.

12.5 Cpok 3ameHbl Npnbopa - 30 paboumx AHEN C MOMEHTa Mo-
ny4veHus npubopa npeanpuaTMeM-n3roToBuTeNeM. 3aMeHa nNpou3Bo-
AWTCS NPU HanM4mMm CyLLEeCTBEHHOro HepocTaTka (CTOMMOCTb yCTpa-
HEeHWs HeOCTaTKOB paBHa vnn npesbiwaeT 70 % OT CTOMMOCTU TO-
Bapa, NposiBNeHne HefocTaTKa rnocsie ero yCTpaHeHus).

12.6 HepononyyeHHass B CBSI3M C HeMCNpaBHOCTbIO Npubopa
NpubbINb, TPAHCMOPTHBIE PAacXoAbl, @ TaKXXe KOCBEHHbIE pacxo4bl U
ybbITKM He noanexaTt BO3MELLEHMIO.

12.7 FapaHTNA He paCcnpoCTPaHSETCS Ha:

- NINTUEBbLIA aKKyMYAaTOp;

- 3apAAHOEe YCTPOWCTBO;

- ObICTPOM3HALLMBAIOLWMECS 3anyacTu U KoMekTyowme (co-
eANHUTEeNbHble Kabenn, pasbembl U T.M.);

- pacxoaHble MaTepuansbl (KapTbl NAMATA U T.11.).

12.8 MapaHTUiHbIE 0683aTENLCTBA TEPSIOT CUTY, ECNN:

- HapyLeHbl NIoMO6bI;

- Npubop noaBeprasncs MexaHW4YeckuMm, TernsoBbiIM WU aTMO-
cdhepHbIM BO3AENCTBUSIM;

- NpmbOop BbIWEN U3 CTPOS M3-3a MornagaHns BHYTPb MOCTOPOH-
HUX NPEAMETOB, XWAKOCTEN, arPeCCUBHbIX CPea;

- Ha npubope yaaneH, CTepT, HE YMTAETCH UM N3MEHEH 3aBOA-
CKOWN HOMep.

12.9 M@apaHTUWHbINA PEMOHT U OpraHU3aLmMo NeEpMOaANYECKON Mo-
BEpPKM ocyllecTtengeT npeanpusatne-usrotosmutenis OO0 HIM «UH-
Teprnpnbop»: 454080, YensbuHck, a/a 12771, 6ecnnaTHble 3BOHKU
no Poccumn 8-800-775-05-50, Ten/dakc (351) 729-88-85.
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13 HOPMATUBHBIE CCbIJIKAN

B HacTosweM P32 ncnonb30BaHbl CCbIJIKWM Ha ceayrowmne CTaH-
[AapThl:

OCT 12.2.007.0-75 W3pgenust anekTpoTexHudeckue. Obwme
TpeboBaHus 6€30NacHOCTM.

FOCT 7076-99 Matepwuansl n usgennsa crtpouTtenbHole. Metoa
onpeaeneHnst TeNI0NPOBOAHOCTM U TEPMUYECKOrO CONPOTUBIEHUS
NpU CTaUMOHAPHOM TEM/I0BOM pexuMe

FOCT 14192-96 MapkunpoBKa rpy3os.

FOCT 15150-69 MawwnHbl, Npnbopbl U Apyrue TeEXHUYeCcKne ns-
nenuns. IcnonHeHns Ans pasnnyHbIX KIMMaTUYECKUX panoHoB. Ka-
Teropun, ycroBus 3KCrslyataummn, XpaHeHUs N TpaHCNOPTUPOBaHUS
B YaCTW BO3AENCTBUSA KIIMMAaTUYECKNX (PaKTOPOB BHELLHEN CPefbl.

FOCT P 52931-2008 lMpnbopbl KOHTPONS U perynMpoBaHns Tex-
HONorM4yecknx npoueccos. ObLKMe TEXHNUYECKME YCNOBUS.

CH 2.2.4/2.1.8.566-96 lpou3soacTeeHHas Bmbpauus, Bnbpa-
LMS B MOMELLEHUSX XWUbIX U 00WECTBEHHbIX 3AaHNN. CaHUTapHbIE
HOPMBbl.
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14 KOMIJIEKTHOCTb

Bba3oeas komnnekmauyusi npubopa

Mog.

-2.1 | -2.2

BNOK 3N1EKTPOHHBIN, LWT.

AkcenepomeTp cepun 600
aAatumk N°

Bubponpeobpasosatesnb cepumn AP20XX
aAatumk N°

MarHuTHast nnathopMa KpenexHasl
ans BubpogaTymka, LWr.

3apsaaHoe yctpouncto USB (5B/1A), wr.

Kabenb USB ons cBA3n C KOMMbKOTEPOM, LT,

MNporpamma cBsa3u ¢ MK (Hocutenb USB), wr.

— | | . | -

CyMKa, Wr.

1*

PykoBOACTBO MO 3KCnyaTauuu
HKIIM.408441.100P>, ak3.

MacrnopT Ha NepBUYHbIA BUBpONpeobpas3oBaTesb, K3.

HononHumenbHass KOMisieKmMayusi no 3aKa3y

Kewnc, wr.

* - OTCYTCTBYET MNpu 3aKka3e npubopa B kence
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NPUIOXEHUEA
AVNANA30OHbl UKSBMEPEHUU

Tabnuua A.1 — Inana3oHbl N3MepSEMbIX 3Ha4YeHU Bubponapa-
METPOB MpY Pas3nNYHbIX YYBCTBUTENBHOCTSX BMbponepobpasosaTe-
nen (Ha yacrtote 60 I'u)

YyBCTBUTENLHOCTb BU6DOVCKODE- | BUBDO-
Bnbponpeobpaso- POyckop P Bubponepeme-
’ Hue, CKOPOCTb,
BaTeneu, A VeKa LLIeHWe,
mMB/m/c2 (MB/Qg) M/C2 MM/C MKM
1,0 (10,0) 0,6-4200 1-8000 20-30000
10,0 (100,0) 0,06-420 0,1-500 2-3000
50,0 (500,0) 0,012-84 0,02-160 0,4-600
1000,00 |
& A & f A
S~ 10000
Q
= 10,00
I':;J_ BUEPAH 2.1 BUBPAH 2.2
2 1,00
% 5 60 1000 10000
2 0,10 0,06 0,00 0,06 0,06
Q 7 S S S A
[a'0]
0,01
1 10 100 1000 10000
Yacrorta ly

PucyHok A.1 - Inana3oH n3MepsieMbiX 3Ha4YEHUN BUOPOYCKOPEHUS
(M/c?) ana yyBCTBUTENBHOCTU BUBpOnpeobpasoBaTtens 10 MB/(M/c?)
(100 mB/g) B nonoce 4vactot 2 l'y-10 kI,
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1000,00

100,00

mm/c

10,00

=
o
<

BnbpockopocTtb VcK3
o
[y
(]

500

60
500

100
477

1000

48

10000
BUBPAH 2.1 &7
5
0,64 BUGPAH 2.2
\ 30
0,11 90 1000 10000
\if 0,10 0,10
A
1 10 100 1000 10000
Yacroraly

PucyHok A.2 - [lnana3oH U3MepsieMbix 3Ha4YEHNI BUOPOCKOPOCTH
(MM/c) ans 4yBCTBUTENBHOCTM BMBponpeobpasosaTens
10 mB/(m/c?) (100 mMB/g) B nonoce yactot 2 My-10 kI,

BubponemelieHue S MKm

5000,00

500,00

50,00

5,00

0,50

0,05

7
5 50
5000 4300 60 N\
3000
1000
\ = i =
t \ BUMBEPAH 2.1 BHUEPAH 2.2
E7 272
JI}JI— 2300
VN A 20
32 60 1000
2,00 2,00 2,00
10 100 1000 10000
YacroTta Iy,

PucyHok A.3 — [IMana3oH u3MepsieMbIix 3Ha4YEHN BUbponepeMeLLe-
HUs (MKM) Anst YyBCTBUTENBHOCTN BMBponpeobpa3oBaTtens
10 mB/(Mm/c?) (100 mMB/g) B nonoce yactoT 2 Mu-10 kl'y,
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NMPUNOXXEHMUE b
YCTAHOBKA NMPOrPAMMHOIO OBECIEYEHUA

MuHMManbHO HeobxoanMble TpeboBaHMS K KOMMbIOTEPY:

- onepaunoHHas cuctema MS Windows XP, 7, 8, 10;

- annapaTHas KoHdwurypauus, yaosneTsopsiowas Tpebosa-
HUAAM YCTaHOB/IEHHOW CUCTEMBI U Hannumne USB-uHTepdeinca.

[ns yCTaHOBKM NPOrpaMMbl HA KOMMbIOTEP HYXXHO 3anyCTUTb
nporpamMmmy SetupVibran2.exe, nony4yeHHyio ¢ NpubopoM Ha KOM-
NaKkT- uan gnaw-gucke. MNMosBUTCS ANAnoroBoe OKHO MpUrialleHns
B NPOrpaMMy yCTaHOBKMW:
i3 Ycranoeka — Bubpan-2.2 = | = &=

Bac npuBercreyer Macrep
ycraHoBKK Bubpan-2.2

Mporpamma yeraHoewT 1.0.1 (08,04, 20168) Ha BaLw
KOMABHOTED.

PekoMeHAYETOA 3aKpbITE BCE MNPOYME NPUACHEHWA Nepeq
TEM, KK NpodomHHTE.

Ha#muTe «Janees:, 4yTobbl NPOACTHWMTE, MKW «0TMEHS*,
UToBE! BEIMTH M3 MPOrpaMMEl YCTSHOBKM,

[ Hanee > ] | OTMeHa

PucyHok b.1

[Nocne HaxaTmst Ha KHOMKY «/lanee» MosIBUTCS OKHO Bblbopa
NyTU YCTA@HOBKM MNporpaMMbl — Mo yMonyaHuto «C:\Program
Files(x86)\Interpribor».
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ﬁ!}'CTaHDEKa—BMEpaH-E.E (= ]

Beibop nanku yCTaHOBKH
B KaKyk Nanky Bel XOTWTE YCTEHOBMTE BubpaH-2.27

| MporpaMMa YCTaHoBWT BibpaH-2. 2 B Cned yHoWyH Nanky.

HammuTe «flanees, yTobkl Npogon#uTe. Ecni Bol X0TMTE BRIDpaTE Apyryio Nanky,
HawMuTE «0030p:,

C:'\Program Files (x86)\Interpribor \Bubpan-2. 2

TpebyeTca kak MiaHuMyM 87,7 M ceobogHoro gAMcKoBoro NpOCTPEHCTES.

[ < Hazan ][ Hanee = ][ OTMeHa ]

PucyHok b.2

ﬁ}‘CTaHDEKa—BMEpaH-E.E =N

BoibepuTe nanky B MeHo «IMyci::
[Oe NnporpaMMa YoTaHoBKW A0MHHE CO3A3TE APNbIkKK?

= i MporpaMMa Co3AacT APNBIKK B CNEAYHOWEN NaNKE MEHKD =l Tycs,

HasmmTe «flanees, yTobel npogomuTe, ECnv Bel XoTUTE BRIDpaETE APYTyIO NanKy,
HamMUTE =Dhz0ps,

[ < Hazan ][ Oanee = ] [ OTHMEHE

PucyHok b.3
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Mocne HaXxxaTus KHOMKK «[lanee» nosiBUTCS OKHO FOTOBHOCTYU K
Hayany yYCTaHOBKMW:

ﬁ_%l ¥c1aHoska — Bubpan-2.2 =

BcE roToBo K yCTaHOBKE
MporpaMMa YCTaHOBKM MroTOBa Ha4aTh YCTaHoBKY Bibpan-2. 2 Ha Baw
KOMMBKITED.

HaiMUTe +YCTaHoBMTE %, YTo0k NPoAoTHHTE, MK <Hasad », ecn Bl XOTUTE
MPOCMOTPETE MK M3MEHWTE OMNWAK YCTaHOEKK,

Manka YCTaHoBKK:
C:\Program Files (x8&)\Interpribor\Bubpan-2.2

MNanka B MeHo < Tyaxs::
MHTEpnpubop

| < Hasan |[ ‘;"L‘raHoBMTb] | OTHeHa

PucyHok b.4
[ocne HaXaTus Ha KHOMKY «YCTaHOBUTb» HAaUYHETCS KOnMpoBa-
Hue annoB, a 3aTeM MOSBUTCS OKHO C CO0bLLEeHNeM 06 yCrnelHoOM
OKOHYaHMM MHCTaNNsSUnNn:

ﬁ%’ ¥cranoeka — Bubpan-2.2 = || B EE

Jasepuwenne Macrepa yCTaHOBKH
Bubpan-2.2

MporpaMma BubpaH-2. 2 yCTaHOBNEHS HE Ball KOMMBHOTED,
MpMACHEHME MOKHO 3EMNYCTHTE C NOMOLLSHD
COOTEETCTEYHOLLErD SHEHKE.,

Ha#MuTe «3asepTe s, 4ToBEI BEIATH M3 NpOrpamMMel
YCTSHOBKM,

SaBEpWHTE

PucyHok b.5

[lns 3aBepLIeHnst MPOrpaMMbl YCTaHOBKM HY>XHO Ha)kaTb KHOIMKY

«3aBepLUnTb>.
YCTaHOBKA OKOHYEHa.
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YCTAHOBKA IPAUBEPA NMPUBOPA

MNpu nepsoM nogknoyeHun npmbopa k USB-nopTy KoMnbloTepa
C onepauunoHHomn cuctemon Windows, nosiBnsietcs coobuueHmne o6 0b-
Hapy>XeHMM HOBOIO YCTPOMCTBA M 3aryCKaeTcsl MacTep HOBOro 060-
pyAOBaHUS:

“|°L MNporpammuoe obecneueHne Ana YCTPOMCTEa He Bbi10 ycTaHoBneHo ™ *

W enkHuTe 388cke 4NA NpocMmoTpa NnogpoBHocTed.

o
1 ()

PucyHok b.6

[ns yCTaHOBKWM ApaviBepa HeobxoaMMO 3anyCTUTb AMCMETYEp

ycTponctB u3 «[lMaHenn ynpaBneHuns» Windows M LWENKHYB Ha

yctponctee Vibran-2 npaBoi KHOMKOW MbilK BbI6paTb NYHKT «O6HO-
BUTb ApaNBeEpbI»:

£ Ancneruep ycTpoicts E=5 ol =<=

©ain  [eidctene  Bug Cnpaeka

&= E HE 8 RS

4 o win?64-TIK
> ey DVD u CD-ROM gnckosogs
g IDE ATASATAP] konTponnepel

_:- % Batapen

s ‘a BugecaganTepel

> = AMCKOBBIE YCTROACTES
4 -5 Opyrue yerpoiicTea

: Ll !]E Vibran-2

» - 3ByKOBbIE OBHOBWTE ApaiBepsl...

[ Knagunary OTinounTE

M Komneror R

5 - i KoHTtponr

s --ﬂ Meiwm n OBHoENTE KoHGWMypaune oBbopyloEaHWA
> J2 Mopre (C .

- ¥ Npouecea Cooiicraa

- /M CuctemHble ycTpoiicTea

Janyck MacTepa oBHOBNEHWA ApadBEpoE ANA BbIAENEHHOTD YCTROACT

PucyHok b.7
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B OKHe 3anycTuBLUErocs MacTepa OOHOBNEHMS [OpanBepoOB
Windows BbibpaTb py4HON MOUCK ApanBEPOB:

=5

) U OBHoeneHWE gpaiieepos - Vibran-2

Kak npoeectu nouck nporpammHoro obecneueHus Ana yCcTpoiicTe?

< ABTOMaTWUECKWIA NoWcK 0OHOBAEHHLIX ApaiBepos

Windows ByaeT BECTH NOWCK NOCAEIHWX BEPCHA 4paABEPOE A4NA YCTPORCTEA Ha
3TOM KOMMBHOTERE W B FIHTEPHETE, ECAN NOIB30BATENE HE OTKFOYKMA 3Ty
GYHKLNID B NapaMeTpax yCTaHOBKW yCTpoicTea.

2 BLINOAHWTL NOWCK ,ﬂpaﬁsepos Ha 3TOM KOMNbHOTEDE
Mowck n ycTaHoBka ApafiBEpoE BRYYHYHD.

PucyHok b.8

B OTKpbIBLIEMCS OKHE YyKa3aTb MyTb K daliaM YCTaHOBKM Mpo-
rpaMMbl CBA3WN U ApanBepa BubpaH-2.2:

=5

@ [l OBHoeneHne apaiieepoe - Yibran-2

Mowck ApaiiBepoB Ha 3TOM KOMMbIOTepe

WMckate gpafieepsl B CREAYHOLLEM MECTE:

E:\Vibran-2 - Ofzop

Brntouan BNoXEHHEIE NaNKKW

< BoibpaTs Apalisep M3 CNWCKa yae YCTaHOBNEHHbIX ApafBepos
B 3Tom cnucke NEpeEYNCAOTCA BCE YCTAHOBNEHHBIE ApafiBepEl, COBMECTUMBIE C 3THM
YCTPOWCTEOM, 3 TAKCKE ApaiBEpEI ANA YCTPOACTE TON e KATEMOpHHM.

[ Hanee ][ OTtmeHa

PucyHok b.9
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Mocne Haxkatusa KHoMku «[anee», Mactep 06HOBNEeHUs apau-
BEPOB HaWAET ApanBep npubopa M Ha MOHUTOpPE MOSIBUTCA Mpeay-
npexaeHue cuctemol 6e3onacHoctn Windows:

'l Bezonacrocts Windows @

@ He yaanocs npoBepHTs U3AaTens 3Tux Apaiisepos

= He ycranaeaneaTts 3TOT ApadiBep
MposepeTe BeG-CaliT M3roTOBUTENA CBOPYACEAHWA HA HAMYKWE
oBHOBNEHHBE ApafiBEpoOE ANA 3TOMO YCTPOWCTES.

= Bce paBHO yCTaHOBWTE 3TOT Apaisep
¥cTaHaenmeaiiTe TONBKD TE JpafiBEphl, KOTOPBIE NOMyYEHBl C Beb-caiTa nan
KOMMNaKT-ANCKa M3roToenTens obopyaoeanna. HenognncanHeie jpafiBepsl U3
APy MCTOYHWKOB MOTYT OK33aThCA BREACHOCHEIMMW NPOrPanmani,

() [MNokazate nogpoBHOCTK

PucyHok b.10
30ecb cneayet BblbpaTb NYHKT «Bce paBHO YCTaHOBUTb 3TOT
ApavBep», Nocne 4ero nosiButcs coobueHne o6 ycnewHou ycra-

HOBKe ApanBepa:

=)

) O OGHoeneHne gpaiieepos - Vibran-2

ObHoBAEHWE nporpamMmMHoro ofecnedeHma A8 AaHHOro YCTpOﬁCTBa 3aBeEpLUIEHD
YCNELHO

3aKoHYeHa YCTaHOBKa ApaliBEpOB ANA 3TOrD yCTpocTBa:

Vibran-2

F

PucyHok b.11
CoobLieHne 0 HaxoXAeHUN HOBOrO YCTPOMCTBA MOXET MOSB-
NATBCS YXXE NOC/IE YCTaHOBKM ApanBepa Npy NEPBOM MOAK/IIOYEHUM
K apyromy USB-pa3beMy. 3T0 HopManbHoe noseaeHne Windows.
BMeluaTenbCTBO NOMb30BaTeNns rnpun 3ToM 0bbIYHO He TpebyeTcs.
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Mpy NpaBW/IbHO YCTAHOBMIEHHOM ApaWBepe M MOAKIOYEHHOM
npnbope «BnbpaH-2.2» B OKHe ancneTtyepa ycrtponcts Windows no-
aBnseTca knacc «libusb-win32 devices» n B HeM HOBOe YCTPONCTBO

«Vibran-2»:

= Jwcnetyep yoTpoicTs
Maiin  fedcteme Buwg Cnpaeka
s @B HElwE %S
4 g winT64-TK
[ x__,J DVD w CD-ROM guckoeogel
- g IDE ATASATAPT konTponneps
4§ libusb-win32 devices
- L. § Vibran-2
>-% Batapen
..Ml BugeoaaanTepsi
s v JWCKOBEIE YCTPOWRCTES &7

= [ &R

m

PucyHok b.12
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NMPUNOXXEHUE B
NMPOrPAMMA CBA3U C KOMIMNbIOTEPOM

MNporpaMMa npeaHa3HayeHa Ans nepeHoca pesynbTaToB M3Me-
PEHUIN B KOMMbIOTEP, UX COXPAHEHUS], MPOCMOTPa M BbIBOPKM 13 MNO-
JTY4EHHOro MaccmBa, 06paboTkm, akcnopTta B Excel, 3annce B dann
Bbl€/IEHHbIX Y4aCTKOB CMrHana B TeKCToBOM, 3BykoBoM (WAV) ¢dop-
MaTe, a TaKXe nevatn oTobpaHHbIX pe3ynbTaToB B BUAE Tabnuy C
YKa3aHWEM BPEMEHU U AaTbl NPOBEAEHNS UBMEPEHNIN, 0ObEKTA KOH-
Tponst U Apyrnx napaMeTpos.

K pabote ¢ nporpamMmoKn AOMNycKalTCs KBAaNMMULMPOBaHHLIE,
obyyeHHble crneumanuncTsbl.

PABOTA C MPOrPAMMOMN

N3 meHto «l1yck > MNporpammbl > UHTepnpubop > BUBPAH-2.2
Bbl3BaTb nporpamMmy «BUMBPAH-2.2». Ha MoOHWTOpe MOABUTCSA OKHO
NPOrpammsil.

[ Bugpan-22 =8 ESB (===

Pain Hactpodkn Cnpaeka

Djw % @ iY@

PucyHok B.1
[na yTeHns AaHHbIX C Nnpubopa u nx aanbHenwen obpaboTkm
Heobxo0aAMMO CO3AaTb HOBbIN NMPOEKT MO0 OTKPbIThb YXXe CYLLECTBYIO-
LN,
YTobbl CcO3AaTb HOBbIN MPOEKT HY)XHO Ha)aTb MUKTOrpammy
«HoBbIN» MM BOCMNOb30BaTbCA MEHIO «Dans», NoAMEHI0 «HOBbIN».
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ByneT npeanoXeHo 3agath UMS npoekTa. [MpoeKkT CoCToUT M3 rnaB-
Horo danna (uMsa npoekTa .xml) U nNanky, B KOTOPON XpaHATCcs 6u-
HapHble AaHHble npoekTta (MMs npoekTa .bin). Mocne HaxaTtns Ha
KHOMKY «Co3aaTb» NpoeKkT 6yaeT co3aaH.

Ecnn npoekT, ¢ KoTopbIM Bbl cobunpaeTecb paboTaTtb, 6bin co-
30aH paHee, TO AN ero OTKPbITUS CreayeT HaXaTb MUKTOrpammy
«OTKpbITb» MM BOCMONb30BaTbCA MeHI0 «Pann», nogMmeHto «OT-
KPbITb».

[ Bubpan-2.2 =5 (EcE

@aiin Hacrpoiikw Cnpaska

@aiin: C\Program Files (x86 \Interpribor\Bripan-2. 2\bin\test.xml

OnucaH1e | BubpoananusaTop | PervcTpaTtop

PucyHok B.2
Ans cunTbiBaHUS AaHHbIX, BKKOYEHHbIN Npubop HYXXHO noa-
KmounTb K MK ¢ noMowpbio kKomnsiekTHoro USB kabens. MNpubop He
AO/MKEH HAaXOAUTbCA B peXxuMe uaMepeHusl. BblbpaB MyHKT MeHIo
«®ann > CuutaTtb C npnbopa» nnbo kHonkon «CumtaTtb C npubopa»
3anyCTUTb NPOLIECC YTEHMSA AaHHbIX. [TOSABMBLLMIACA Ha 3KpaHe Mnpo-
rpecc-6ap oTobpakaeT KOMM4eCcTBO nepeaaHHbIX AaHHbIX, Nocne 3a-
BepweHns YTeHus byaeTr oTtobpaxkeHa MHPOopMauUs O CUMTAHHbIX
pe3ynbTaTax.
rC‘-MTbIBEHME “ (”“‘bo @\

R CuntaHo | fJobaeneHo | CoBnaaeHHA
; BufpoaHanusatop | 21 19 2

CuntaHo: 3 333 606 OaTt PerucTpatop 3 1 2

PucyHok B.3 PucyHok B.4
42



Ana paboTbl C AaHHbIMKM BMOpOAHann3aTopa HY>XHO BblbpaTb
BKNIaaKy «BubpoaHanusatop».

B naHHOM OkHe nporpamMmbl 6yayT oTobpaXkeHbi:

— CMUCOK CYMUTAHHBIX C Nprbopa 3anmcen C NnapaMeTpaMm Kax-
[IOW 3anucu;

— ANS KaXXAOW 3anucy Tabnuua CooTBETCTBUA aMMnTyq M3Me-
PSIEMOro NapamMeTpa KaXKaon CnekTpanbHOW NNHWUN;

— ANSl KQXXA0W 3anucy ocuminorpamMmMa BubpocmrHana n paccum-
TaHHbIN MO HEW CMEKTP M3MEPSIEMOro NapaMmeTpa.

msmﬁpan~2,2 o |[@] =]

Daiin Hacrpoiikw Cnpaska

D2 W X a
les (x86

daiin: C:\Program Fil

erpribor'Bubpan-2.2'hint1 32 xml

_[ Onvcakhe ‘ BuipoaHan1zatop [Vpe,rl.d.FTp,aT,o_p

Aata Bpema Homep  OfibexT Ananazon, My Veks,Mmfc S, M 1:55‘,6.’?9‘?599951‘??, ‘\::CneKTpaanblﬁ v ||
26.07.16| 12:33:03 2| Besmenn-1 1000/ 130,582 o5 Fre  Vemic [
26.07.16  12:32:25 1 Beawmenn-1 1000 130,591 W5 | 225000  0,118) i
25,0000 0,145
27,500, 0,175 00
30,0000 0,219 S
32,5000 0,294 £ om
35,0000 0,450
37,500, 0,905 100
40,000] 184,658
42,500, 0,922
w000 0,480 100 200 300 400 500 600 700 GO0 900
47,500, 0,320 | Filu
50,000 0,245 CurHan:
52,500, 0,200
55,000/ 0,172 400 {
57,5000 0,148 o 200
60,0000 0,133 £ o] N
|| ezs00] 0,121 «| > 500 ) i
KoMmeHTapHH: -400 7 1| 1 I 1 | I | | I |
0.0 0.2 0.4 06 08 1.0 1.2 1.4 16 1.8
Bpemsa

[T T

PucyHok B.5
CnekTp curHasa MOXHO noapobHO MPOCMOTPETb B OTAENbHOM
OKHe. [Ing 3TOoro Ciy>XuT KHorka «[paduk criektpa B OTAE/IbHOM
OKHe»,

m Bubpoananuzatop. Cnektp (= 7‘}7E|"‘17§§'

‘ CnexTpansHeI | OKTaBHBINH r1!3 OKTaBHbIA |

HOE|x U  —U

200

150

100

S0

3KCnopTHpoBaTh B Excel ] [ CoxXpaHnTb B dakine... I [ MNeyate...

PucyHok B.6
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371eCb e [OCTYMHbl PE3YNbTAaTbl OKTABHOMO M TPETbOKTABHOIO

dHaJin3a.

450

400

350

300

¥,MM/C

250

m Bubpoananuzatop. Cnektp
CrekTpansHbii | OKTABHEI 13 oKTaBHbIA |

Pt

[E=8 EoB =) [E=8 ECH =X3

m Bubpoananuzatop. Cnektp

| CnekTpaneHeIi l OKTaBHBI | OKTEBHBIA

450

400

350

300

250

¥,m/c

200

200

150

150

100

100

50+

31,5 63,0
Fly

L e |
8,0

1
16,0 125,0 250,0 500,0 5,0 8,0 125 20,0 31,5 SO0 80,0 1250 200,0 315,0 S00,0 800,0
Fiy

SKCNopTHpoBaTh B Excel ] [

CoxpaHuTe B dakine. .. MedaTe. 3KCNOPTHPOBATH B Excel J [ CoxpaHTe B arine... ] [ Meyatk

J (

PucyHok B.7 PucyHok B.8
[laHHbIe CNeKTpasibHOro, OKTAaBHOIO N TPETLOKTAaBHOIo aHanmn3a

MOXXHO 3KCMNopTupoBaTb B Excel, coxpaHutb B danne unm pacneva-
TaTb Ha NPUHTEpPE. [1Ns 3TOro HY>XHO BOCMO/Ib30BaTbCA COOTBETCTBY-
IOLLLEeN KHOMKOM B OKHeE.

AHANOrMYHO CMEKTPY, AOCTYMNEH AeTallbHbI NPOCMOTP OCLWII-

norpamMmMbl BUGpoOCUrHana, Anst Yero CNyXuTt KHonka «[paduk cur-
Hana B OTAE/IbHOM OKHe».

mBmﬁpoaHanma'rop.CmrHan =02 @
Havano: ANMTENEHOCTD:
0|y 05 n 0 c 304 5 mc 0|y 0 n o0 c foz |5 mc
I I
BreibpaHo:
400
w 200
? 0 B AR e SN I
2 S =L R
-400
0.31 0.32 0.33 0.34 0.35 0.36 0.37 0.38 0.39 0.40
Bpema
CHrHan:
o 400
T 2000 MAARANA AARANAAAARAAARAARARARAARAAANARRARARAARARARAARARANAARARARAANARA
:. 20 WMVERYY PR AT A A A R A A AR R A AR AR AT AR
-400
0.0 0.6 0.8 1.0 1.2 1.4 1.6 1.8
Bpema
3KCnopTHpoBaTh B Excel ] [ CoXpaHnTb B dhakine. .. ] { Mevate...

PucyHok B.9
BblaeneHHbIN y4acToOK CUrHana MOXHO 3KCnopTMpoBaThb B Excel,

COXpaHUTb B banie nnm pacnevataTtb Ha NPUHTEPE.
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Ons Kaxpaou 3anmcu BubpoaHanM3aTtopa MOXHO BbINOSHUTD
OPYron CreKTpanbHbl aHanu3. NS U3MeHeHWs AOCTYMHbl Takue
MNyHKTbl, Kak «M3MepsieMblin napameTp», «Tun cnekTpa» u «Bug

MsMepAeMbId napaMeTp  Tun cnekTpa  Kon-Bo nuHWi  OKHO Kon-so ;: BupockopocT!

0,520/  BuBpockopocTs MaKcHmym | 400 | MpamoyroneHoe | Ei Filu
(57011 BrbpockopocTe B [Makcinyn 400 MpamayronsHoe 22,500
5000
Brfipockopocte 27,500
30,000

PucyHok B.10
[na paboTbl C AaHHLIMK perncTpaTopa HyXHO BblopaTh BKIAAKY
«Peructpatop».

Bubpan-2.2 o |=E)
[ Buép [F= ECH =X=

Maiin Hactpoiikn Cnpaeka

D M &
5 s (X8 1Bpa

Daiin: paH-2.21hint1 32 .xml

400
300

¥,mn/c

-400

EEERER TR e

PucyHok B.11
‘PadmK curHana, ¢ BO3MOXKHOCTbIO AeTa/lbHOro NPOCMOTpPa UH-
Tepecytowero y4yacrtka, 40CTyneH Ansa NnpocMoTpa B OTAENIbHOM OKHe
MO HaXaTUIO KHOMKK «'paduK curHana B OTAENbHOM OKHE».
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mPerMCTpaTop. Curnan =B @
Havano: AnNMTENBHOCTE!
0y 05 5 c 381 5 mc 05y 05 ™ 0 c 49 % Mc
BribpaHo:
400
200
g
i o e i M
= = L
-200
-400
5.385 5.390 5.395 5.400 5.405 5.410 5.415 5.420 5.425 5.430
Bpems
CurHan:
fed
£ znom
2 -400 :
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
Bpems
[ SKCNopTHpoBaTE B Excel ] [ CoXpaHuTL B darne. .. } [ MNevate... ]

PucyHok B.12

BblaeneHHbIM Y4aCTOK CUrHana MOXHO 3KCMopTMpoBaTh B Excel,
COXpaHuTb B banne, unm oTnpaBuTb Ha NeyaThb.

Mpn HaXkaTuUM Ha KHOMKY «BbluncneHne cnekTpa» Ha BKNaake
«Perncrpatop», O6yaeT OTKPbITO OKHO, coAep)kallee HaCTPOUKMU
CNeKTpasibHOro aHanun3a Ana CUrHana, 3annMcaHHoro B pexxmme peru-
cTpaTopa. 3a4aB TpebyeMble napaMeTpbl CNEKTPanbHOro aHanmsa, u
YKa3aB MHTEPECYIOLMNA YYaCTOK CUrHaNa, MOXHO BbIMOMHUTbL CMeK-
TpaNbHbIN, OKTABHbIM N TPETLOKTABHbIN aHAIN3, Ha)XaB Ha KHOMKY
«Bbluncnutb».

m Peructpatop, CnekTpanbHbli aHanns E@@
Hauano: AMMTENBHOCTL!
05y 05 n 7B c 8615 mc ¢
{
BribpaHo:
400
200 AnanasoH: v Iy
 GAAAAAANAARRARANARAAARARARAAARAAAAAARARAN  nopmer
# oo WUV YNY VYNV VYV VY VUV UV VY VN VYUYV UV VNV commecroo mosei creeros: 100 =
e Tvn cexTpa: MaKchym hd
7.9 8.0 8.1 8.2 8.3 8.4 8.5 8.6 8.7 8.8 OkHo: MpaMoyronbHoe -
ax Bpens Konn4ecTeo AaMnos: 142
Cnrnan:l : N : — : ] : : N : I : — MepeKpbITHE AaMMOB! 0 .| %
ey [ [ [ | |
I
e e e e e e e
0o 2 4 6 8 10 12 1;pem16 18 20 22 24 26 28 ST

PucyHok B.13
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Mocne BbluMcneHnn byaeT oTobpa)keH CnekTp BblIbpaHHOW ya-
CTW CUrHana n CTAHET aKTMBHOM KHOMKa «CoxpaHuTb». Haxatunem
3TOWN KHOMKW pe3ynbTaTbl aHanm3a (cnekTp v BbibpaHHas 4YacTb CUr-
Hana) 6yayT coxpaHeHbl BO BKagke «BubpoaHanusaTop» B CTpOKe

6e3 Homepa.

m Bubpan-2.2 [o][@] =]
Dain Hacrpoiiku Cnpaska
14 5 4 -
Aata Bpema HoMep  OfbexT Ananazo,lu  Yeks,mmfc S, MM w,rﬁﬂqm}ﬂﬂ?ﬂgﬁ@'—vC"'EKTpa"b"b'“ v (L)
26.07.16| 12:33:03 2| Beswmerm-1 51| Falu Syt
26,0716 12:32:39 Séalmenn-i 100 131,992 0,5 1,000 0.8
26.07.16] 12:32:25 1| Bes venn-1| 1000 130,591 05 2,000 3 :
3,000 |=
4,000 H B
5,000 % 4
6,000
7,000 0,2
3,000
9,000 i
10,000 10 20 30 40 SO e0 70 80 90
,
11,000 I iy
12,000 CurHan:
13,000
14,000 400
15,000 o 200
16,000 ~[|§ o
v« [m » > oo | i |
Kommenraprn: 1| i ] ] ]
‘ 00 01 02 03 04 05 06 07 08 09
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e e Jon Ji=]

PucyHok B.14
[Ans naHHOWM 3anucu AOCTYMHbI BCe PYHKUMN KaK anst 06blYHOM
3anncu, caenaHHou npmbopom B pexnme «BnbpoaHanusatop». JaTa
N BPEMS TAaKOW 3annCU COOTBETCTBYIOT TAKOBbIM /11 Ha4ana Bblae-
JIEHHOr0 y4yacTkKa CurHana perucrpaumu, ans KoToporo rnpovsBo-
AWNCS CNEKTPasbHbIN aHanm3.
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NPUNOXKEHME I
NPOrPAMMA 3AJAHUSI UMEH OB bEKTOB

MNporpaMMa 3agaHunst UMEH O6BLEKTOB YCTaHABNIMBAETCS aBTOMa-
TMYECKM C NpOorpamMMon cBsasu. MporpamMMa nNpeaHa3HayeHa ans pe-
JAKTUPOBAHUS Ha3BaHWA OOBEKTOB KOHTPONS, COAEPXALUMXCS B
MeHI0 npmnbopa «O6bekT» noa Ha3BaHUsAMU «be3 nmeHn-1, . . ., bes
nMeHn-20».

K

DBMEPAH-E.E (DEbexThI) | o || = || & |

®aiin Hacrpoikn Cnpaeka

==y W R

@ann: BesbimasHbsiA xml

Azbik: | Pycokmi -

e OfeekT
CTeHa "
levraTtens

KomMnpeccop

| LA pa|

|

W

KOMMEHTaDMK:

PucyHok .1

PAGOTA C MPOrPAMMOM

N3 meHo «Myck» > «Mporpammbl» > «UHTEepnpubop» >
«BUBPAH-2.2» 3anyctutb nporpammy «BUBPAH-2.2 (06b-
€KTbl)>» W CO3/1aTb HOBbIN UM OTKPbITb CYLLECTBYOLNIN NPOEKT, ANS
yero:

— BKJIIOUYUTb NUTaHKe npubopa;

— NoAKNIYUTb NPUBOP K KOMMbIOTEPY € nomoLbio USB-kabens;

— B Npnbope BbINTU U3 pEXNMA U3MEPEHUS;

— 3anncaTtb, coAepXxalmecs B NpoekTe UMeHa 06beKTOB B Npu-
60p HaXkaTMeM KHOMKKN «3anucaTtb B Npubop».

MNpy HeobxoAMMOCTM OTpeaakTMpoBaTh UMetoLmecs B npmbope
nMeHa 06beKTOB, ANs Yero:
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— 3anyctutb nporpammy BUBPAH-2.2(06bekTbl) 1 co3aaTb HO-
Bbl MPOEKT;

— BKJIIOYMTb NUTaHue npmnbopa;

— NoAKNYUTb NPUBOP K KOMMbOTEPY € NnomoLlbto USB-kabens;

— B Npnbope BbINTN U3 pEXNMA U3MEPEHUS;

— cunTaTbhb M3 Npubopa nmMerLwmnecss UMeHa 06beKTOB HaXKaTUEM
KHONKK «CunTtaTb C Npubopa»;

— OTpedakTMpoBaThb B NporpamMMe Tpebyemble NMMeHa;

— 3anucaTtb OTPedaKTUPOBAHHYIO WHMOpMauuio B npubop,
Ha)aB KHOMKY «3anuncaTtb B Npubop».

Mpy peaakTUpoBaHWM CneayeT MMETb B BUAY, UTO MYCTOM
CTPOKE COOTBETCTBYET Ha3BaHue «be3 MMeHW», Ha3BaHWe ObbeKkTa
OrpaHn4YeHHo 12 cuMBOaMM.

Mpyv 3aaaHn MMEH 06BEKTOB CrieyET YKa3aTb A3blK MEHIO MPU-
60opa, K KOTOPOMY OHU BYIyT OTHOCUTBLCSI.
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NMPUNOXEHUE
NMPOrPAMMA CHUTbLIBAHUA COOAEPYXXUMOI'O 3KPAHA

[porpaMMa no3BoNsIET CUNTATb COAEPXKMMOE 3KpaHa npubopa B Nto-
601 MOMEHT BpeMeHM (3a WCKITIOYEHMEM MOMEHTOB, Koraa npubop
HaXoOAUTCS B peXNMe U3MepeHus).

rm Bwbpan-2.2 (Chumok ¢ 3xpana npubopa) E'?@w

Padn Hactpodkm Cnpaska

[ Ctu'la-mcrn-ﬁnpa ]

[ KonvpoBaTte ]

[ B coxparims kak... ]

M x2

PucyHok .1
PABOTA C MPOrPAMMOW
3anyctutb nporpammy BUBPAH-2.2 (CHMMOK C 3KpaHa npmnbopa).
BktounMTb NuTaHme npubopa, NoAKIUYNTL NPUBOP K KOMMNbIOTEPY C
nomoulbto USB-kabenst n nepentn B TpebyeMbldi NMYHKT MEHIO Mpu-
6opa.
CunTaTb CoAepXXMUMOe 3KpaHa, HaxkaB KHOMKY «CuyuTaTb C npubopa».
[anee, nonyyeHHoe n3obpaxkeHne MOXKHO CKONupoBaTh B Bydep 06-
MeHa nnbo coxpaHuTb B BUae danna.

Pepnakuusa 2024 05 15

50



	1 НАЗНАЧЕНИЕ ПРИБОРА
	2 МЕТРОЛОГИЧЕСКИЕ И ТЕХНИЧЕСКИЕ ХАРАКТЕРИСТИКИ
	3 УСТРОЙСТВО И РАБОТА
	3.1 Устройство прибора
	3.2 Клавиатура
	3.3 Система меню прибора
	3.4 Меню «Объект»
	3.5 Меню «Виброанализатор»
	3.6 Меню «Регистратор» (только для ВИБРАН-2.2)
	3.7 Меню «Параметры»
	3.8 Меню «Сервис»
	3.9 Меню «Поверка»

	4 МАРКИРОВКА И ПЛОМБИРОВАНИЕ
	5 МЕРЫ БЕЗОПАСНОСТИ
	6 РАБОТА С ПРИБОРОМ
	6.1 Подготовка к работе и включение
	6.2 Порядок работы
	6.3 Режим виброанализатора
	6.3.1 Основные характеристики виброанализатора
	6.3.2 Измерение
	6.3.3 Работа с архивом

	6.4 Режим регистратора (только для ВИБРАН-2.2)
	6.4.1 Измерение
	6.4.2 Работа с архивом

	6.5 Сервисная компьютерная программа
	6.5.1 Вывод данных на компьютер и их обработка
	6.5.2 Задание имён объектов
	6.5.3 Считывание содержимого экрана прибора


	7 ПОВЕРКА
	8 ТЕХНИЧЕСКОЕ ОБСЛУЖИВАНИЕ
	9 МАРКИРОВКА
	10 ПРАВИЛА ТРАНСПОРТИРОВАНИЯ И ХРАНЕНИЯ
	11 УТИЛИЗАЦИЯ
	12 ГАРАНТИЙНЫЕ ОБЯЗАТЕЛЬСТВА
	13 НОРМАТИВНЫЕ ССЫЛКИ
	14 КОМПЛЕКТНОСТЬ
	ПРИЛОЖЕНИЕ А Диапазоны измерений
	ПРИЛОЖЕНИЕ Б Установка программного обеспечения
	ПРИЛОЖЕНИЕ В Программа связи с компьютером
	ПРИЛОЖЕНИЕ Г Программа задания имён объектов
	ПРИЛОЖЕНИЕ Д Программа считывания содержимого экрана

