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WxeBck (3412)26-03-58
UpkyTck (395)279-98-46
Kasanb (843)206-01-48
Kanununrpap (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
KupoB (8332)68-02-04
KpacHopap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
JNvuneuk (4742)52-20-81

Kuprusmua (996)312-96-26-47

MarHutoropck (3519)55-03-13
MockBa (495)268-04-70
MypmaHck (8152)59-64-93
HaGepexHble YenHbl (8552)20-53-41
HwxHuin HoBropop (831)429-08-12
HoBoky3Heuk (3843)20-46-81
HoBocubupck (383)227-86-73
Omck (3812)21-46-40

Open (4862)44-53-42

OpeHbypr (3532)37-68-04

Mensa (8412)22-31-16

Poccua (495)268-04-70

Mepmb (342)205-81-47
PocTtoB-Ha-loHy (863)308-18-15
PssaHb (4912)46-61-64
Camapa (846)206-03-16
CaHkT-MeTepbypr (812)309-46-40
CapartoB (845)249-38-78
CeBactononb (8692)22-31-93
Cumdpepononb (3652)67-13-56
CmoneHck (4812)29-41-54
Coum (862)225-72-31
CraBpononb (8652)20-65-13

KasaxcraH (772)734-952-31
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CypryT (3462)77-98-35
TBepb (4822)63-31-35
Tomck (3822)98-41-53
Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbAHOBCK (8422)24-23-59
Yda (347)229-48-12
Xa6apoBck (4212)92-98-04
YensabuHck (351)202-03-61
YepenoBey (8202)49-02-64
fpocnaBnb (4852)69-52-93
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PykoBOACTBO MO 3KCnyaTauuu npegHasHavyeHo Ans U3yveHus
XapaKTepPUCTKK, NpuHUMNa paboTbl, YCTPOMCTBA, KOHCTPYKLUMK U MNO-
psifika NCnosb30BaHWS BUOpoaHann3aTopa-perncTpaTopa nopraTme-
Horo BUBPAH (nanee - npnbop) ¢ Lenblo NpaBuibHON ero aKcnnya-
Tauuu.

MNpubop BbinyckaeTcsa B AByx Moandwmkaumax BUBPAH-2.1 w
BMBPAH-2.2, oTnnyatowmx gnanasoHoOM U3MepeHus:

- moandukaumsa BUBPAH-2.1 paboTaeT B Anana3oHe 4acToT OT
5 no 1000 ly;

- moandpukaums BUBPAH-2.2 - B Anana3oHe 4acTtoT oT 5 ao
10000 Iu.

O6e Mmoandukaumm paboTaloT B OAHOKAHANIbHOM peXUME U1 No3-
BOMSAIOT OCYLIECTBNATb U3MEpPeHUs B pexnMe BubpoaHanusaTtopa.
Moaundvkauma BUBPAH-2.2 no3BonseT oCyLecTBNSATb U3MEPEHNS B
peXuMe perucTtpaTopa AaHHbIX B 3aJaBaeMOM BPEMEHHOM MHTep-
Bane.

[laHHOe pPYKOBOACTBO COAEPXKMUT TEXHUYECKOe OrnmncaHue n WH-
CTPYKUMIO MO 3KCryaTauun ans usyyeHusl BCeX YKa3aHHbIX MOAM-
bukauun.

B cBsI31 C NOCTOs\HHOM paboToN NO COBEPLLUEHCTBOBAHMIO MpU-
6opa, ynyyweHneM ero TeXHUYECKNX 1 NoTpebuTenbCknx KayecTs, B
KOHCTPYKLNIO MOTYT 6blTb BHECEHbI HE3HAYUTESTbHbIE U3MEHEHUS, HE
OTPa)€HHble B HACTOSILLEM N3OaHUN.

PaboTta ¢ npubopoM AonycKaeTCsl TObKO NOCNEe U3YyYeHUs py-
KOBOACTBA Mo 3KCrnayaTauuu.

1 HASHAYEHME NPUBOPA

1.1 lMpnbop npegHasHayeH A1 U3MEPEHUs N perncrpaumm
cpenHero kBaapaTuyeckoro 3HayeHus (CK3) HanpshkeHns nepeMeH-
HOro TOKa, BMOPOCKOPOCTU, BMOPOYCKOpEHUS, BUbporepeMeLleHuns
N BUMOPOAMArHOCTUKN TEXHONOMMYECKOro obopyaoBaHusi, KOHCTPYK-
LI, OCHOBAHWI, COOPY>KEHNN, KOMMNPECCOPOB, ABUraTeneun, TypovH,
BEHTUNATOPOB, TpybonpoBoaos u T.M.

1.2 OCHOBHOE Ha3HauyeHue nNpubopa - 3anncb U aHanu3 Korse-
6aTenbHbIX NPOLIECCOB Pa3NNYHbIX 0OBEKTOB, NMOUCK AedeKTOB WX
CTPYKTYpPbl METO/IOM COMOCTAaBNEHNS peakLMi Ha yaapHOe BO3Aeu-
CTBME C 3TASIOHHbIM CMEKTPOM.



BO3MOXHO nNpuMeHeHne npubopa ans oueHKN BANsSiHUS Bubpa-
LMK Ha 4esioBeKka B MPOU3BOACTBEHHbBIX, XWU/bIX N 0OLECTBEHHbIX
30aHuaxX B cooteeTcTBumn ¢ CH 2.2.4/2.1.8.566-96.

1.3 MNpnbop BbLINOMHSIET aHanu3 BMOPOKOIEGAHNM MO OAHOW
NPOCTPaHCTBEHHOW KOOpPAWHATE:

- MPOM3BOAUT 3anuncb BNMOpoKonebaHn C pyYHbIM 3aMyCcKoM, C
ABTOMaTM4YeCKMM 3anyCKOM MO YPOBHIO CUrHana v onpegensieTr ux
coctas no 100, 200, 400 nnn 800 nnHUAM cnekTpa (KOMMNbIOTEPHAs
nporpamMma, rnocraenseMas c npMbopoM, NO3BONSET BbINOSIHATL aHa-
3 no 1600, 3200, 6400, 12800 nuHMAM cnekTpa);

- BbINOJSTHSAET BbIYNCNEHUS aMNIUTYAHOrO 3HaveHus (A3) Bub-
pOYCKOpeHUs, cpeaHero keagpaTtunyeckoro 3HaveHuns (CK3) Bubpo-
ckopocTn u A3 BubponepeMelleHns;

- MOXXET KOMIMIEKTOBATLCA BMOPOAATUYMKAMM, BbIXOAHOW CUMHAT
KOTOPbIX MNPONopUMOHanieH BUOPOYCKOPEHNIO («aKcenepoMeTp»)
nnn BMOPOCKOPOCTU («BEOCUMETP») CO BCTPOEHHLIMU MpeayCcun-
Tensamu ¢ nHtepdencom ICP nnm MMKpo-31eKTpPOMEXaHMYECKMMU aK-
cenepometpamu (MEMS).

1.4 Paboune ycnosust akcnayataumm:

- Anana3oH TeMnepaTyp oT MuHyc 20 °C ago nntoc 40 °C;

- OTHOCUTENbHAasa BNAXHOCTb Bo3ayxa 4o 80 % npu TeMnepa-
Type ntoc 25 °C 1 bonee HMU3KUX TeMnepaTypax, b6e3 KoHaeHcaumm
Bnaru;

- aTMocdepHoe aasneHne ot 84 no 106,7 kila.

1.5 Mpubop BUBPAH-2 cooTBeTCTBYET OOLIKHOBEHHOMY MCMON-
HEHMIO n3aenun Tpetbero nopsiaka no MOCT P 52931-2008.

2 METPOJIOT'MYECKME N TEXHUYECKUE

XAPAKTEPUCTUKMN
Tabnuua 1 - MeTponornyeckme XxapakTepucTuKu
[Anana3oHbl paboymx vacTtoT, Ny oT 5 po 100

oT 5 po 1000
oT 25 go 10000*

[Anana3oH namepeHnsa CK3 nepeMeHHOro Hanps-
»XeHus, MB ot 0,4 no 3000

* TexHNYeckne xapakTepucTuku ans npubopa moamdmkaumm BUBPAH-2.2
3



HepaBHOMepHOCTb AYX u3MepuTenbHOro npwu-
6opa B paboyeM AnanaszoHe 4actoT, % + 2

Mpenenbl OCHOBHOM OTHOCUTENIbHOW MOrPELLIHO-
CcTn usMmepeHus CK3 HanpsxeHus nepeMeHHOro
Toka B paboyeM aAuanasoHe amMnanTyad U 4acTtoT,

% + 2

[Mana3oH M3MepeHui 3HayeHn Bnbponapamert-

pOB:

- aMNAnTYabl BUBpOyCcKopeHusi, M/c? oT 1 no 400
(ot 0,06 oo 420)°

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

- aMnNAnTyabl BUbpornepeMeLLieHNs1, MKM ot 5 po 600

(oT 2 no 5000)2

Mpenenbl OTHOCUTENIbHOW MOrPELHOCTM U3Mepe-
HUs npubopa npu nsmepeHnn CK3 BMOpOCKOpO-
CTWU, aMnAuTyabl BubponepeMelleHns u amnnm-
Tyabl BUbpoyckopeHus, % + 2

Mpenenbl OCHOBHOWM OTHOCUTENbHOW MOrpPeLLHO-
CTU U3MepeHns BU6pPOCKOPOCTU, aMNAnTyAbl BUG-
pornepeMeLleHns U aMnnuTyabl BUOPOYCKOpEHUS
nNpu aoBepuTenbHou BeposiTHocTh 0,95 B pabo-

4yeM Anana3oHe aMnanTyn n JacTtot, % + 3,5
HopManbHble yCnoBUs U3MepEHUHA:

- TeMnepaTypa oKpy»atoLen cpeasbl, °C; 20+ 5

- OTHOCUTENbHAsA BNAXHOCTb, % Ao 80 npu 25 °C

Tabnuua 2 — TexHn4YecKme XapakTepPUCTUKN

Hanps»xeHue nutaHus, B:

- OT BCTPOEHHOro akKyMmynsTopa 3,705

- OT BHELUHEro UCTOYHMKA nuTaHus (3apsaHoe

YCTPOWCTBO) 50+ 0,25
[NoTpebnsieMas MoWHOCTb, BT, He 6onee 1,2
Macca, Kr, He bonee 1,5
[abapuTHbIE pa3Mepsl

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

* 3HauyeHUs AManasoHOB MpuBeAeHbl AN AaTyuMKa YyBCTBUTENbHOCTbIO 10
MB/(M/c?) (100 MB/g). YyBCTBUTENBHOCTb BMOpOAATUYMKA, MPUMEHSIEMOrO C
NpnbopoM, NpuBeAeHa B NAcnopTe AaTyMKa U3 KOMMEKTa NOCTaBKW.
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3 YCTPOUCTBO U PABOTA
3.1 YcrpoicTBo npubopa
BHewHwnn Bua npubopa BUBPAH-2 npuBeaeH Ha pucyHke 1.

4P BAGPAN-2©

|

D

PucyHok 1 - BHewHun Bua npubopa

Ha nuueBon naHenu anekTpoHHOro 6510ka pacnooXeHbl: Kna-
BMaTypa 5 n OKHO rpaduyeckoro aucnnes 4. B BepxHen TopueBom
YacCTM Kopnyca HaxoauTCs pa3beM 2 AN NnoakntoyeHns snbpoaat-
ynka, a Takxe pasbeM 3 USB-mHTepdenca cBs3M C KOMMbIOTEPOM
ONS nepeaayn pesynbTaToB M3MEPEHUN MM NOAKOYEHUS 3apsaa-
HOro ycrtpoucTtBa. B kopnyce snekTpoHHOro 65oka 1 HaxoauTcs
BCTPOEHHbIN JIMTUEBbLINA aKKYMYynaTop (M3BNEYEHNE M 3aMEHa NUTHE-
BOr0 akKyMynstopa notpeburenem He LOMyCcKaeTcs).



3.2 KnaBuaTtypa

- BrtoueHme 1 BblkOYEHNE npubopa

U

- MepeBoa npubopa 13 pexxmMMa MeHIO B PEXNM N3MEPEHUS]
(measuring)
- QuKcauusa oyepeaHoro pesysbTaTta B namMatu (memory)

a

- BbIxo 13 pexuMa n3mMepeHus
- Bxoa v BbIXO/J U3 MYHKTOB 1ABHOIO MEHIO U MOAMEHIO C
COXPAHEHWEM BbINONHEHHBIX U3MEHEHWM

oo

- Bblbop CTpOKM MeHIo

- YNpaBneHue nonoXXeHWeM Kypcopa B pexxmMe yCTaHOBKM
napameTpoB paboThl

- Bbibop 4YacToTHOro MacwTaba cnekTpa

- Bbibop BpeMeHHOro mMacwitaba npu npocMoTpe BUOBPOKO-
nebaxHmm

+]

g

- YnpaBneHue KypcopoM (Muratowmm 3Hak, undpa n 1.n.) B
peXxnuMe yCTaHOBKN pabounx napameTpoB

- [IpOCMOTP 3HAYEHUN YACTOT U aMMAUTYA JIMHUA CNeKTpa
- [IpOCMOTpP 3anMCcaHHOro npouecca

- YCTaHOBKa YMCNOBbIX 3HAYEHWUIN NapaMeTpoB (KpaTKoBpe-
MEHHOE HAXATUE U3MEHSAET 3HAaUYEHME Ha eauHuLY, a npwu
yAep>XaHUN NPOUCXOAUT HEMPEPLIBHOE U3MEHEHME YMUCNA)

@ 06

- «MporpaMMHbIe KHONKW>». BbINOMHSAOT KOMaHApbl,
pacnonoXeHHbIE Ha AWCNee Haa HUMK. B 3aBncmMmocTu
OT BbIGPaHHOrO MYHKTa MEHIO U pexmma paboTbl PyHKLMM
KHOMOK M3MEHSIIOTCS




3.3 Cucrema MeH1o npubopa

[pn BKNOYEHUM NpUBOpa HaXKaTUEM KHOMKMU Ha aucnnee
KPaTKOBPEMEHHO MNOSIBNSIETCA OTYET O CAaMOTECTMPOBAHUM KOMIMO-
HeHTOB npunbopa (puc. 2), Nocne Yero B Te4eHNe HECKONbKUX CEKYHA
BblAAETCS COOOLEHME O HANPSXXEHUN UCTOYHMKA nNuTaHus (puc. 3),
3aTeM npmbop nepexoauT B rnaBHoe MeHo (puc. 4).

Hardware testing

L CL= BuGpoaHanusatop »
HMN PerncTtpaTop 4
MHTEPMNPUBOP MapameTpbl >
CepBuc 3
BuopaH-2.2 Nosepka )

U=4,15B

HSMEHHTbI
PucyHok 2 PucyHok 3 PuCyHoK 4

TpebyeMass CTpoKa MeHI0 BblIOMPAETCs KHOMKaMu , 7
BblAeNsieTcs TEMHbIM (hOHOM. [1ns1 BXOAa B BblIOpaHHbIA MYHKT MEHIO
HeobX0ANMO HaXkaTb KHOMKY @

3.4 MeH10 «0b6bekT>»

[o3BonsieT BbibpaTb HasBaHMEe O6bEKTa M3MEpPEeHUsi, KOTOopoe
byneT coxpaHeHO B apxvBe BMeCTe C AaHHbIMW 3aMepa. HassaHus
06BEKTOB MOXHO M3MEHUTb C MOMOLLBIO MOCTaBNsSIEMON C NprMbOpoOM
nporpammbl «BUBPAH-2.2 (0O61bekTbl)>» (CM. npunioxeHue I).

3.5 MeHro «BubpoaHanusarop>»

[aHHoe MeHIo obecrieumBaeT paboTy B pexxmMe 3anucu n obpa-
60TKM BpeEMEHHOWN BbIGOPKN CMrHana c NOSTyYEHUEM €ro YacTOTHOrO
cnektpa (100, 200, 400 wnun 800 nnuHun), A3 Bnbpoyckopenusi, CK3
BMbpockopoctn n A3 BubponepemelleHms. AnuTesibHOCTb BpeMeH-
HOM BbIOOPKM 3aBMCUT OT 3aaBaeMbIX MAapaMeTPOB: KONNYECTBa Nn-
HWMA CNEeKTpa, YaCTOTHOro Anana3oHa, KONMYecTBa AaMroB CUrHana
N BEJSIMYMHDI MepekpbITUS AaMMoB.



MeHio «BUBPOAHAJIN3ATOP>» cooepXuUT HuXecneayrowme
NOAMEH!IO:

3.5.1 «H3mepeHne> - 3anucb n 06paboTka curHana smbpaumm
C nony4yeHneM ero cnektpa, A3 BubpoyckopeHusi, CK3 Bnbpockopo-
cTu n A3 BubponepemeLLeHus.

HaxaTtuem kHonkn @D 3anyCKaloT npoLuecc nsmMmepeHns (3anucm
n 06paboTkM), NporpaMMHOM KHOMKOM «OTMeHa» MOXHO ero npe-
pBaTb. locne 3anucK curHana npoBoANTCS ero cneKTpaanbu‘/i aHa-
nms, pe3yanaT KOTOpPOro BbIBOD,VITCFI Ha aMcnnen (pwc 5).

Be3z umeHn-1 NOOOZ2 Bez vmeHn-1 NDDD2 Bes umeHu-1 NDDDS

Veks = 533,11 mmic
S =199897 MK

{x8) {x1)

max=753.56mmic f0=60,00ry | |MaX=775,33mm/lc max=753,59mmic 0=60,00M L
=10 02mmic f=1,25y min=-757,98Mm/c V=753,59mmic  =60,00ry
14:50:50 28HOA2018 14:53:25 28HOA2018
nomowse | curman | B0 || | nomows | cnexrp | BN | | nomows | curwan | Bn |
PucyHok 5 PucyHok 6 PucyHok 7

[pn noMoLWM NMporpaMmMHbIX KHOMOK «CurHan» u «BIM» (Bn6-
ponapaMeTpbl) MOXHO MOCMOTPETb OCUMAAOrpaMMy  CUrHana
(puc. 6), A3 BnbpoyckopeHnus, CK3 subpockopoctn n A3 Bubpornepe-
MeweHuns (puc. 7).

[TOBTOPHbLIM HaXXaTUEM KHOMKWU @ 3anycKalT CneayroLmm
LIMKN U3MEPEHUS C COXPAHEHWEM B apxuBe pe3ysbTaToB Mnpeabiay-
Lero. Haxxatnem KHOMKK @ OCYLLECTB/ISIETCS BbIXOA, U3 MEHIO C CO-
XpaHeHMeM pe3ynbTaToB U3MepEHUsl.

MacliTabupoBaHue cnekTpa no 4YaCTOTHOW OCUM MNN OCLMNO-
rpaMMbl CUrHana BVI6 o,uaTqMKa MO BPEMEHHOW OCU OCYLLIECTB/ISIETCS
HaxkaTueM kHorok &3 .. [epeMelleHne Kypcopa BAOSb YacToT-
HOM OCK CneKTpa unm OCLlVI}'IJ'IOI'paMMbI CUrHana rno BPEMEHHOW OCK
OCYLLECTBISIETCS HAaXXaTUeM KHOMOK , :



3.5.2 «ApxnB>» - NpOCMOTP pe3y/IbTaTOB U3MEPEHUN.

[py BXOAe B apXmB Ha 3KpaHe npubopa oTobpa)kaeTcs pe3yib-
TaT nocneaHero n3MepenHus. MNepenuctolBaHne pesynbTaToB n3Mepe-
HUA OCYLLIECTBNSIETCA KHOMKaMu @, . [IpoCcMOTp napamMeTposB
CNeKTpasnbHOro aHanusa, ocuunorpaMmel curHana n A3 Bubpoycko-
peHns, CK3 Bubpockopoctun n A3 BubponepemMelleHnst NponssBoanTcs
aHanornyHo n. 3.5.1 «A3mepeHmne».

Pa3MepHOCTb BEPTUKA/IbHOM OCK ANs BUBpOCKOPOCTU 3afaHa B
MM/C.

3.5.3 «Pecypchl» - NPOCMOTP UMEIOLLNXCA pecypCcoB MaMsaTu:
obLlee KONMYECTBO 3anucen, YNCIo CBOBOAHBIX M YMCIO 3aHSATbIX
a4eek namaTtu (puc. 8).

[py Heob6XO0AMMOCTN MOXHO OUYUCTUTb NMAMSATb HaXXaTUEM Mpo-
FPaMMHON KHOMKN «O4YUCTUTD>.

Bk 100%  «3»

Pecypchbl: Pexum 3anycka
Becero: 1000 © OT KHONKH
3aHaTo: 20 = OT curHana
CBOGDAHD: 980 prBEHb:mo.i{)

Oqucm'rbl Beixon I CoxpaH. | Beixon, |

PucyHok 8 PucyHok 9

3.5.4 «Pexxnm 3anycka» - YCTAaHOBKA pexunma 3arnycka npo-
Lilecca nsmepenunn (puc. 9).

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

- «OT curHazsa» - 3anyck N3MepeHnin rnpu npeBbILEHUN BXOA-
HbIM CMIHANIOM 3alaHHOIr0 Nopora UIn HaXkaTueM KHOMKWU @.

3.6 MeH1o «Peructpatop>» (Tonbko ana BUBPAH-2.2)

PexxnuMm paboTbl npubopa «Pernctpatop» Mo3BOMSIET 3anncaTb
CUrHan NPOU3BOJSIbHON ANUTENBbHOCTM C HY)XHOM 4acTOTOM ouud-
POBKM M 3aTeM MPOBECTU CMEKTPasbHbIN aHaNn3 MHTEPECYIOLLIMX
YYaCTKOB CMrHana C Mnosly4eHneM 3HavyeHun Bnbpoyckoperuns, CK3



BMOBPOCKOPOCTU N BMBponepemMelleHns. MeHto npubopa «Pernctpa-
TOp» COAEPXUT cneayowme nogMeHto:

3.6.1 «AM3mepeHmne» - pernctpaumsa BXOAHOro cMrHana.

[pouecc perncTpaunmn 3anyckaeTcsl U 3aKkaH4YMBaAETCS B 3aBUCK-
MOCTWN OT YCTaHOBOK B MeHI0 «Pe)XuM 3anycka», nmbo HaxaTnem
KHOIMKM @j

[10 OKOHYaHMM npouecca perncrpaumMm Ha 3KpaH BbIBOAUTCS
rpachK curHana (puc. 10).

Be3s umeHu-1 NOOO1 Bes UmeHW-1 NOOD4 Bez umeHu-1 NOOO4

800/ c 100nic Vecks = 533,11 mumfc
/\ [\ S =1999 9 MK

AVANINAN

SVivaTa
\/ U U (x8) (x1)

50.3| |max=753.67mMm/c f0=60,00TL max=753,67mmic f0=60,00L

-800m/c V=7, 4TMMIC £=1,25ML V=753.67Mmic  f=60,00Ty

15:03:59 28Hos2018 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 ¢ rpadpmkoM curHana onucaHa Beiwe B N. 3.5.1.

HaxkaTnem nporpaMMHON KHOMKM «CneKTp» MOXHO MONy4YnTb
CneKkTp BblIOpaHHOro yyactka curHana (puc. 11).

Hauyano 3Toro yyacrtka - BuaMmMoe Hayano rpadmka Ha aucnnee.
[MapaMeTpbl CNeKTpanbHOro aHanmsa (KOMYEeCTBO SIMHUIA CMEKTPa,
TN OKHa U T.4.) UCMOJIb3YIOTCA U3 YCTaHOBOK npubopa (MeHto «Ma-
paMeTpbl»). [olydeHHbIN cnekTp 6yaeT aBTOMaTUUYECKN COXPaHEH
B apxmBe BubpoaHanmnsatopa (MeHio «Bubpoananusartop» > «Ap-
XUB>).

A3 BnbpoyckopeHusi, CK3 subpockopoctu n A3 Bubpornepemelle-
HMS AOCTYMHbI MO Ha)XaTuIO NporpaMMHON kHorku «BI» (puc. 12).

3.6.2 «ApxmB» - NPOCMOTP COXPAHEHHbIX pe3y/ibTaToB paboTbl
perncrpartopa.

[py BXoae B apxXuB Ha 3KpaHe npubopa oTobpaxkaeTcs pe3ysib-
TaT nocnegHero npouecca perucrpauuun. NepenucrolBaHne pesyrb-
TaTOB perncTpaumm oCyLLecTBNSIETCS KHOMKaMn @, (V) [pocMoTp
NapaMeTpoB CNeKTPaabHOro aHanmsa, ocuunorpaMmel curHana n A3
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BnbpoyckopeHusi, CK3 Bubpockopoctn n A3 BubponepemelleHus
NPOU3BOANTCA aHaNnorMyHo n.n.3.6.1 «M3meperHne.

3.6.3 «Pecypchr» - NpOCMOTP NMEIOLLNXCA PeCcypcoB NaMsaTu:
obllee KONMMYECTBO 3anucen, Yncno CBOBOAHBLIX M YNUCIO 3aHSATbIX
MeCT, OCTaBLUeecs AOCTYMHOe BPpeMsi 3arnncu, KOTopoe onpeaensieTcs
C y4YeTOM BbIOpaHHOM 4acToTbl curHana (NyHKT MeHw «Yacrora
currasia») (puc. 13). MNpu BbIXOAE M3 AAHHOMO MYHKTA MEHI0, Mo
XKE€NaHUIO, MOXXHO OYUCTUTb NaMATb MPOrPaMMHON KHOMKON «O4mn-
CTUTDb>.

PucyHok 13

3.6.4 «PexxnM 3arnycka» - YCTaHOBKa pexunma 3anycka npo-
Lecca permctpauunu (puc. 14).

PucyHok 14

- «OT KHOMKH> - 3alyCK perncrtpaumn no Ha>aTturo KHOMKHU

11



- «OT cMrHasa» - 3anyck permctpaumm no ycrioBuio NnpeBbliLLe-
HUS BXOAHbIM CUIHA/IOM 331aHHOTrO YPOBHS WM Ha)XATUEM KHOMKMU

- «PacnncaHmne» - 3arnyck perncrpaumm cornacHo pacnuca-
HWIO, 3aaHHOMY B MYHKTE MEHI0 «ABTO3amycKk» VNN HaxaTnem
kronkv @, Ecnm k MOMEHTY 3arycka permcrpauum rno pacrnmcaHuio
Npnbop Obls1 BbIKNOYEH, OH aBTOMATUYECKN BKIKOYUTCA M Ha4yHEeT
npouecc perncrpauuu.

3.6.5 «flapamerpbl perucrpaymu» - YCTaHOBKa LINTENBHO-
CTW npoLecca perncTpauun, nepnoaa 3anucen n nx anunbl (puc. 15).
[lencTByeT TONbKO, €CNKN 3afaH pexnMm «PacmmcaHne» B TNyHKTe
MEHIO «PexxHnM 3arycKa>.

3.6.6 «ABTOo3anyck» - yCTaHOBKa [OaTbl U BPeMeHW Ha4vana
npouecca peructpauun (puc. 16). JencrtsyeT Tonbko, €cnvn 3aaaH
pexXuM «PacrmcaHmne» B NYHKTE MEHIO «PexuM 3arlycKa».

MapameTpbl perucr. ABTO3anyckK

OnuTenbHoOCTL:
00a01400mMO00C

Mepuop sanucen:

CocTodaHWe: Bbikn.

AarTa: 11.18

00700420mMO00cC Bpemsa: 15 :38 :00

AnuHa sanucu: 3aliMmeT B NaMATH:

004 10mMO00c¢ 0,1 %
CoxpaH. Ilv‘lsmeuu'rbl Beizon I CoxpaH. I HHqupM.I Beizon I
PucyHok 15 PucyHok 16

3.7 MeHio «MapameTpbI»

HacTpoika napameTpoB paboTbl Npubopa B pexmnMax namepe-
HUS U permuctpaumn (puc. 17).

12



Dk 100% 2
Nam. napameTp

PucyHok 17

3.7.1 «M3mepssembii napamMeTp» - BbIbop N3MepseMon Benm-
UYnMHbI: BUBpoyckopeHue (A), BubpockopocTb (V) nnm smbponepeme-
weHune (S). Belbop ocywecTBnsieTcs NporpaMMHbIMKU KHOMKaMU UK
KHOMKOW :

3.7.2 «[mnana3oH Yacror» - YCTaHOBKa paboyero ananasoHa
yacToT npubopa (100 My, 1000 My, 10000 u*). Beibop ocyLiecTBns-
eTCS COOTBETCTBYIOLLEN NPOrpPaMMHON KHOMKOW WK kronkoii @,

3.7.3 «YcHnnernune» - yCTaHoBKa HE0H6X0AMMOro YCUEHUS BXOA-
HOro curHana. HaxxatmeMm nporpaMMHOM KHOMKN «U3MEeHMTb» OCy-
LLECTBNSETCS Nepexos B MEHIO OnpeaeneHns TeKyLero ypoBHS CUr-
Hana n naMeHeHus KoappuumeHTa ycunenms (puc. 18).

B 1007  +2+

PucyHok 18

* [ina moandukaumm BUBPAH-2.2
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B aTOM pexume aBTOMaTUYeCKM MPOBOAATCA AECATb 3aMepoB
(NepBbIN MHAMKATOP YPOBHS) U ONpeaensieTcsd MakCMMalbHbIA Ypo-
BEHb CMrHana (BTOpou MHAMKATOP YPOBHS). 3aMepP OCYLLECTBNSIETCS
B TeyeHue 1 C.

YpoBeHb BXOAHOro curHana posmkeH coctaenatb 30 % - 70 %
OT BepxHero npegena AnanasoHa. MameHeHne koadduumeHTa ycu-
NEHNS MPOU3BOANTCS HaXaTWMEM MNPOrpaMMHOM KHoMkn «WU3me-
HUTb» W KHOMKaMU @,@, COXpaHeHue BblIOPaAHHOrO yCUIeHus -
NPOrpaMMHON KHOMKON «COXPaHUTb>.

3.7.4 «JIuHMH creKTpa» - YCTAaHOBKA KOJTIMYECTBA NIMHWUI CMNeK-
Tpa, pacCYnTbIBaeMbIX MNPy YaCTOTHOM aHanuse B JII06OM U3 pexu-
MOB paboTbl. YCTaHOBKa MNpPOM3BOAUTCSH HaXXaTUEM MpPOrpaMMHOM
KHOMKN «A3MEHUTb» 1 KHOMKaMu @,@ , COXpaHeHune BblbpaH-
HOro AMana3oHa - NPOrpaMMHON KHOMKON «COXPaHUTDb>.

3.7.5 «Tun cnektpa» - NO3BONSET BblOpaTb YCPEeOAHEHHbIN
CneKkTp, Mo cnekTp MakcuMyMoB. Beibop npomssoanTca NporpamMm-
HbIMM KHOMKaMn «MakCcMMyM» U «YcpegHeHue». [lyHKT nMmeet
CMbIC/1, €CNN YCTAHOBNEHO KOMMYECTBO AaMMOB CuMrHana, bonbliee
eauHULbI.

3.7.6 «Tumm okHa» - 3afaeT TUIM OKOHHOW (PYHKLUMW, UCMNOJSb3Y-
€MOWN Mpu 4YacTOTHOM aHanu3e. [OCTynHbl TPy BMAA OKHA: MpSMO-
yronoHoe, bnakMeHa 1 XaHa. Bbibop OCyLLecTBNSeTCS COOTBETCTBY-
tOLLIEN MPOrPaMMHON KHOMKOW.

3.7.7 «KosmyecrBo gamMnoB» - 3a4aeT KOINYeCTBO AAMMoB
curHana (1-5), ucnonb3yemMbix npu aHanunse. BnuseTt Ha BpeMs nsme-
peHUsl. YCTaHOBKA NMPOU3BOAMTCS HaXXaTMEM MPOrpaMMHON KHOMKM
«3MEHMUTDb>» 1 KHOMKaMu @,@ , COXpaHeHu1e BblIbpaHHOro 3Ha-
YeHMs — NPOrpaMMHON KHOMNKoN «COXPaHUTDb>.

3.7.8 «llepekpbiTne gamMmnoB> - 3a[aeT rnepekpoiTme Aamnos
curHana (0%-75%). BnuseT Ha BpeMsi U3MepeHusl. YCTaHOBKa Mpo-
N3BOANTCSA HAXXaTUEM MPOrpaMMHON KHOMKM «MA3MEHUTb» N KHOM-
KaMu @,@, COXpaHeHue BbIbpaHHOro AnanasoHa - NPOrpaMMHON
KHOMKON «COXPaHUTb>.

3.7.9 «Tun garymxa» - N03BONSAET BbiOpaTb OANH U3 4-X AaT-
UYMKOB, KOTOPbIMW MOXET ObITb YKOMMIEKTOBaH npmbop. YcTaHoBKa
NPOV3BOAMNTCA Ha)XaTUEM MNPOrpaMMHON KHOMKM «U3MEeHMTb>» U

kHonkavn @, ED, @ € COXpaHeHNe BblIOpaHHOMO 3Ha4YeHus -
NPOrpaMMHON KHoMkon «CoOXpaHUTb>». B 3TOM e okHe BblbupaeTcs

14



TN faTyunka «AkcenepomeTtp>» uim «BenocuMmerp» 1 koapdpuum-
€HT YyBCTBUTENIbHOCTN COOTBETCTBYIOLLEro AaTtumka (puc. 19).
Bk 100%  +2+

Al{cenepc:-METp

PucyHok 19

3.8 MeH10 «CepBuc»

Mpoune HacTponku npubopa, Takme Kak Aata U BpeMS, S3biK
nHTepdenca, napaMeTpbl NMUTaHKUS, a TakXe MHPOPMaLMIO O Npou3-
BOAMTENE N BEPCUIO NpowmBku npubopa (puc. 20).

3aBoACK. YCTAHOBKHW

—

PucyHok 20

3.8.1 «@yHKrynsa M-kiaBuwmn» - onpenenseT Aencrene npu-
6opa, Npyn HaXaTuUn KHOMKK @: sxniounTs pexuMm BnbpoaHanusa-
TOpa, perncrpaTopa unv 3anpalumnBaTtb Y Bac Hy>HbIM pexxuM. CMeHa
peXnuma OCYLLECTBNSIETCA HaXKaTWeM KHOMKU «M3MeHuTb>», BblOpaThb
TpebyeMyto CTPOKY KHOMKaMM @ v @, NOATBEPAUTL BbIOOP @

3.8.2 «fara n BpeMs» - COAEPXKNT HAaCTPOMKM TEKYLUMX AaTbl
N BPEMEHU, a TaKXKe KOppeKLMn Xxoaa Yacos.

15



3.8.3 «3Heprocbepexxerne» - CONEPXUT HACTPOMKM Bpe-
MEHN HEaKTUBHOCTWU Mpubopa A0 ero aBTOMATMYECKOro BbIK/OYe-
HWS, FalleHNs MOACBETKM B HEAKTUBHOM PEXMME U SIPKOCTU MoA-
CBETKN B paboyeM pexume.

3.8.4 «A3bIK» - NO3BONSET BbIOpaTb PYCCKUIN MO0 aHIMUACKUIA

A3bIK MHTepdenca npmbopa.

3.8.5 «3aBogck. YcranoBkun» - no3sonser copocntb npmnbop
[10 3aBOACKMX HACTPOEK.

3.8.6 «O npnbope» - coaepxnt MHMopMaUno 0 NPoOM3BOAM-
Tene npubopa n BEpPCUIO NporpaMMHOro obecneyeHus.

3.9 MeH10 «loBepka»

[laHHOE MEHI0 COAEPXKMUT HACTPOMKM MapaMeTpoB paboTbl Npu-
6opa B pexxume nosepkn (Puc. 21).

NoBepka 4
Mam. napam. UA
Avan. yacToT 1000 My
YcuneHune 0 nb

Koach. aaTuynka 10.00

ua | vs |

PucyHok 21

3.9.1 «M3mepssembiit napameTp>» - BbI6Op N3MEPSEMON BENN-
UnHbl: CK3 HanpsbkeHns u A3 Bubpoyckopenus (U, A) nnn CK3
Bnbpockopoctn n A3 subpornepemeleHue (V, S). Bolbop ocyLecTs-
NAETCS MPOrPaMMHbIMU KHOMKaMMU.

3.9.2 «[mnana3oH Yacror» - yCTaHOBKa paboyero AnanasoHa
yacToT npubopa (100 My, 1000 Mu, 10000 u*). Beibop ocyLiecTBns-
€TCS COOTBETCTBYIOLLIEN MPOrPaMMHON KHOMKOW.

3.9.3 «¥YcHreHne» - yCTaHOBKa YCUNEHUA CUrHana. Haxkatnem
NPOrpaMMHbIX KHOMOK MOXHO BblbpaTb ycunernne 0 ab nnn 40 gb.

3.9.4 «KoagpghnyneHnr garunxa» - no3sonseT BbiOpaTb KO-
3(PULUNEHT YYBCTBUTENBHOCTU akcenepoMeTpa (Mo yMOAYaHuto -

* [ina moandukaumm BUBPAH-2.2
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10 MB/(M/c?)). YcTaHOBKa NpOW3BOAUTCA HAXXATMEM MPOrpaMMHOMN

KHOMKM «M3MeHnTb» 1 kHonkamy (@D, &), COXpaHeHMe BblI6paHHOro
3Ha4YeHns — MPOrpaMMHON KHOMKOW «COXpaHUTb».

4 MAPKNPOBKA 1 NJIOMBUPOBAHMUE

4.1 MapkunpoBka npnbopa coaepxur:

- TOBapHbI/ 3HaK U3roTOBUTENS;

- 3HaK YTBEPXAEHUS TUNQ;

- ycnoBHoe 0603HauyeHne moamdurkauumn npnbopa Ha NMLEBOM
naHenu;

- NOJTHOE HauMEHOBaHWe Npmnbopa Ha 3aAHEN NaHenw;

- 3aBOACKOM HOMep nNpubopa;

- 0aTy BbiMycka.

4.2 Ha npubop, npoweawmi nNpuemMo-caaToOYHbIE UCMbITaHUS,
cTaButcs nnomba. N1oMba HaxoaMTCS B OTBEPCTUN HA BUHTE Kpen-
NeHNS Kopryca 3n1eKTpoHHOro 6s10ka.

5 YKASAHUE MEP BE3OINACHOCTHU

5.1 MNpu 3kcnnyataummn npubopa HeobXoAMMO CTPOro BbIMNOSI-
HSATb TpeboBaHMS Mo TexHnke 6e30MacHOCTH, YYnUTbIBatoLMe crneuu-
(PVKY KOHKPETHOro rnpou3BoAcCTBa. JTU TpeboBaHWUs AOMKHbI ObITb
N3N0XeHbl B COOTBETCTBYIOLLEN MHCTPYKLNN.

5.2 [onycK K NpOBEAEHUIO U3MEPEHUN ANS KaXXAOro KOHKPET-
HOro C/lyyast Heob6xoanMO BblAaBaTb Nocne nlyveHns obopyaoBaHus
N MPUMEHSIEMON TEXHOIOMUM.

5.3 Mpnbop He coaep>XUT KOMMOHEHTOB, ONACHbIX A/IS XXU3HW U
30pP0Bb4 Mosb30BaTenNs.

6 PABOTA C NPUBOPOM
6.1 NMNoarotoBka K paboTe u BKJIlOUEHHUE

MNopacoeanHuTb BMOpOAaTUMK K Npubopy M BKAOYMTb NUTAHME
Ha)XXaTMeM KHOMKWU , Npuv 3TOM Ha Aucnnee KpaTkoBpeMeHHO Mno-
ABNSIeTCa cooblieHne 0 HanpshXeHUu nNuTaHusl, 3ateM rnpmnbop nepe-
XOAUT B rMaBHOE MeHIO.

Ecnn nosisnsieTca coobuieHne «3apaantb AKB>» nnu ancnnen
He paboTaeT, cnenyet 3apsanTb aKKyMYyNsSIToOpbl B COOTBETCTBUMU C
pa3aenioM / HacCTosLero pykoBoACTBa Mo 3KCnayaTauuu.
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Ana nonyyeHus 6onee TOYHbIX pe3yNbTaTOB U3MEPEHUS HEOO-
XO0AMMO AaTb NpMBOpPY NPOrpeTbCs He MeHee 5 MUHYT.

6.2 MNopsaok paboTbl

6.2.1 NogroToBka 06beKTa K U3MEpPEHUSIM:

- onpeaennuTb KOHTPOJIbHbIE TOYKN UCCrieqyemMoro obbLekTa;

- MOArOTOBUTb BblIOpaHHOE MeCTOo A1 YCTaHOBKM BUbpoaaTymKa
(MecTto yctaHOBKM — MJI0CKas MOBEPXHOCTb, pa3MepoM He MeHee
25x25 MM);

- YCTAHOBUTb BUOPOAATUMK MArHUTHLIM OCHOBaHMEM Ha 0O6bekT
B KOHTPOJIbHYIO TOUYKY.

6.2.2 MNMoaroTtoBka npmnbopa K n3MepeHnsMm

MNpnbop MMeeT ABa OCHOBHbLIX peXuMa paboTbl: pexum BUbpo-
aHanmMsaTopa M pexum perncrpatopa. Kaxaein u3 pexunmos obna-
AaeT 0COBEHHOCTSIMU, KOTOPbIE N3MT0XKEHBI HUXE.

6.3 Pexkxum BubpoaHanusartopa
6.3.1 OCHOBHbIE XapaKTEepUCTUKN BUbpoaHanmM3saTopa

Tabnvua 3

MakcumanbHbI ypoBeHb CK3 co6CTBEHHBIX

LUYMOB, NpuBeAeHHbIN KO BXoay, MB (SNR, ab) 0,1 (89)

Mpenensbl gonyckaemon abcontoTHoOM norpew-| =1 NMHKUSA ya-

HOCTU N3MEpPEHNS YacToTbl CTOTHOro paspe-
LeHns noaama-

Na3oHa

CnekTpanbHoe pa3spelleHune, 'y

- B AMana3oHe yactoT 5...100 Ny, 1/0,5/0,25/0,125

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

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

(ans konnyecTtBa nuHMK cnektpa 100, 200,

400 n 800 COOTBETCTBEHHO)

[Mana3oH peryimpoBKku ycuneHus, ob ot 0 oo 40

KonnyecTtBo NMHUIA CNEKTP 100,200,400,800

YacTtoTta auckpeTtmsaumu, 'y

- B AMana3oHe 4vactot 5...100 Iy 256

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

- B Anana3soHe 4vactot 25...10000 Mu* 25600

* [ns moamdvkaumm BUBPAH-2.2
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OKOHHbIE (PYHKLMM MpamMoyronbHas,
bnakmeHa,
XaHHa
Tunbl cnekTpa yCpeaHeHue,
MaKCUMYM
Konnyectso fgaMnos orl o5

[NepekpbiTve gamnos, %

0, 25, 50, 75

MaKCuMMaribHbI pa3Mep YCTaHOB/IEHHOW KapThbl

namsatn, 6 4
ANnTenbHOCTb 3anncK npouecca, C

- B AMana3oHe yactoT 5...100 Ny, 2...40

- B Anana3oHe vactoT 5...1000 Iy, 0,2..4

- B Anana3oHe yactoT 25...10000 My* 0,02...0,4*
AnvTenbHOCTb 3anncK npouecca perncrpaTopa,

Y (Npu yCTaHOBKe KapTbl NnaMaTtn 4 6)

- B Anana3oHe vactoT 5...100 Ny 256

- B AMana3oHe yacTtoT 5...1000 Ny 56

- B AMana3oHe vactoT 25...10000 INy* 5,5%*

* [na moandvkaumm BUBPAH-2.2
6.3.2 NaMmepeHUne

B 3TOM pexume npunbop 3anyckaetcd B paboTy uvepe3 MyHKT
rnasHoro mMeHio «BUBPOAHAJIN3ATOP». [lepen u3MepeHUAMMU
HeobXxoANMMO YCTaHOBUTbL crneaylolme napameTpbl (rnaBHOE MEHHo

«[MapameTpbl»):
BbibpaTte u3MepseMbld napamMeTp:
BMBPOCKOPOCTb U BUBponepeMeLLeHNE;
Anana3oH 4acTroT BXO4HOIro CUMrHasia;

BMB6pPOYyCKOpeHe,

Kosgpgbmnynenr ycusenns curHana: npensapuTencHoO Lene-
Co0bpa3HO YCTAHOBUTb (PaKTUUYECKUA YPOBEHb CUrHana, ANns 3Toro
CneafyeT BOMTU B A@HHOE MEHIO HaXXaB MPOrpaMMHYI0 KHOMKY «U3-

MEHUTDb».
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YcuneHue:

CeKyHAHbIV m

5 zamep:

10-TW CeKYHAHbIN \\#30% HOZHRRI00ge
\ Makc. uz 10 samepoB:

. 30% 70% 100%

CoxpaH. IHsmeHuTbI BeIXoA, I

N

PucyHok 22

- MO ABYM JIMHEMHBIM MHAMKATOpaM (puc. 22, CEKYHAHbIN-06-
HOBNSIETCS KaXkayto cekyHAay, 10-CekyHAHbIM — OBHOBNEHUE KaXkable
10 cekyHA) OUEHUTb MAKCMMYM CUrHana, KOTOPbIA AO/MKEH Haxo-
antbca B 30-70% 30He OT BepxHero npeaena BblbpaHHOro Auana-
30Ha;

- €C/IM YPOBEHb CUrHasa yaoBMEeTBOPSET YKa3aHHOMY YC0BUIO,
TO BbIMTM N3 MEHIO HaXXaTUEM MPOrpaMMHON KHOMKK «Bbixoa»;

- €C/IN YPOBEHb CMIrHana CAnLWKoM Man, mbo HaobopoT, curHan
HaXOAMUTCA B OrpaHWYEHUU, HaXaTb MPOrpaMMHYI0 KHOMKY «U3Me-
HUTb>», NOC/IE YEro YCTaHOBUTb TpebyeMbli KO3 ULMEHT yCUIeHUs
KHOMKaMU @, @;

- Ha)KaTue NPorpaMMHON KHonkn «CoxXpaHUTb» NPUBEAET K 3a-
NOMWHAHWUIO BbIOPAHHOIO KO3 PUUMEHTA YCUNEHNS, NPU 3TOM Mpu-
60p nepenaeT B NpeapiayLlee MeHIo;

Kosmnuyecrso inuni cnexrpa: 100, 200, 400 nnm 800;

Tun nHANUNPYEMOoro CrneKkTpa: YCPEOAHEHHbIA WM CMNEKTP
MakKCMMyMOB. Bblbop MMeeT CMbIC/1, eCnNu YCTAHOBNEHO KOJIMYECTBO
[aMnoB CUrHana, bonbliee eaAnHULbI;

KonnyecrBo aHann3npyemMbix gaMrnoB curdasaa. ot 1 no
5. [laMnoM curHana sIBAsieTcs 3anMcb MMHUManbHOM BPEMEHHOW Bbl-
6opku BMBpOCUrHana, Heob6xoaMMon AN pacyeTa 3aaHHOrO KO-
YyecTBa NIMHUMA cnekTpa. Ecnn 3agaHo KONMMYECTBO AAMMOB CUrHana
bonbllee egmMHULbI, TO NPUOOP MOXET aBTOMATUMYECKN pacCcyMTaTb
yCpeAHeHHbIN cnekTp Nnbo cnekTp MakcMMyMoB (Noaobue NMKoBOro
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AeTeKTopa) No BbIbpaHHOMY KONMYeCTBY AaMroB. Yem 6onblue ycTa-
HOBNEHHOE KO/MYECTBO AAMMOB, TEM Aofblue byaeT ANUTbCS Mpo-
LileCC U3MepeHus;

Besmmunny nepexpbitisa gamnos: 0%, 25%, 50% wnn 75%.
BbI6OpOM nepekpbITUa A4aMMNoB, OT/IMYHBIM OT HYJISi, MOXKHO CKOMIMEH-
CMpPOBaTb HEKOTOpble KpaeBble 3(@deKTbl CNeKTPasbHOro aHannsa,
HanpuMmep NOMEXM B HM3KOYACTOTHOM obnactn curHana. Mapamertp
BbIOMPAETCA 3MMMPUYECKN B NPOLIECCE U3MEPEHWN;

Bupg oxrHa: npamoyronbHoe, bnakmaHa unm XaHHa;

Criocob 3anycka n3MepPEeHMH: OT KHOMKM @ v ot NnpeBbl-
LLEHMS BXOAHbIM CUIHANOM 3a4aHHOro ypoBHs (MeHtio «BubpoaHa-
nnsartop» > «PeXum 3anycka»).

[danee cnepyet BouTM B MeHi0 «M3MepeHue». 3anyck npo-
Lilecca U3MEpPEHMS NPOUN3OMAET B 3aBMCUMOCTU OT BbIOpPaHHbIX YCTa-
HOBOK B MEHI0 «PeXXnM 3anycKa».

3anucaB curHan, npubop Ha4yHET 0bpaboTKy n oTObpasuT pe-
3yanaT cneKTpaanoro aHanm3a (pmc 23)

Bes umeHn-1 NOOO2 Besz nmeHu-1 NOUD2 Bez nmeHn-1 NDDDS

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

(x8) (x1)

max=753.56Mmic f0=60,00Iy max=775,53mmlc max=753,69Mmic f0=60,00I L
V¥=10,02MMm/c f=1,25Iy min=-?5?,98MM}'c V=783 59MmM/c f=60,00"4
14:50:50 28HoR2018 14:563:25 28H0R2018
I10MOI.I.|,b| CHrHan I BN I I'Iomou.lbl CnekTp I BN I |'|°M°I-I-Il=| CurHan I BM I
PucyHok 23 PucyHok 24 PucyHok 25

Moa rpacdukoM cnekTpa CUrHana oTobpa)kaeTcs TEKYLMA Ya-
CTOTHbIN MacwwTab (x8), manee MakcMManbHas aMnaMTyaa usMepsie-
MOro NapaMeTpa B CNEKTPE M COOTBETCTBYIOLLAA €M YacToTa, 3aTeM
aMMIMTyaa YaCTOTHOM KOMMOHEHTbI CMEeKTpa M COOTBETCTBYHOLIASA
4yacToTa, BblbpaeMast KypcopoM « A »,

[epeMellast KHOMKamu , KYpCOp « A », MOXXHO NPOCMOT-
peTb aMNANTYAbl BCEX YACTOTHbIX KOMMOHEHT UCCneayeMoro Bnbpo-
npouecca. KHonkamu 7 M3MEHSOT YaCTOTHbIA MacwwTab rpa-
pu1Ka cnekTpa.
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Bxop B peXXuM nNpocMoTpa OCLM/IOrPaMMbl CUrHana BMGpPOCKO-
poctu (puc. 24) OCyLLECTBNSIETCA HAXXATUEM MPOrpPaMMHOM KHOMKM
«CurHan», o06paTHO — NPOrpaMMHON KHOMKN «CneKTp».

KHonkamu , MOXXHO nepemeLllaTbcs no ocuunnorpaMmme,
a KHOMKamu 7 MOXHO U3MEHSTb €e BpEMEHHOWN MaclTab.

Ansa npocmoTtpa A3 BnbpoyckopeHus,CK3 Bnbpockopoctu n A3
BMbponepeMeLleHns crneayeT HaxaTb NPOrpaMMHY0 KHOMKY «BI».
[pn 3TOM Ha MHAMKATOPE NOSIBUTCS OKHO C AaHHbIMK A3 BUBPOYCKO-
peHus,CK3 Bunbpockopoctn n A3 BubponepemelueHus (puc. 25).
OKHO aBTOMaTM4yeckuM 3akpoetca 4vepe3 10 cekyHA. Pexum npo-
CMOTPa MOXXHO BEPHYTb Ha)aTueM KHoMku «BIT».

[na npoBeAeHUs Cneaylouwero M3MepeHus crefyeT HaxkaTb
KHOMMKY @.

[py BbIXOAE B MEHIO MW MpPU 3anycKe CeayroLwero N3MepeHus
pe3ynbTaT COXPaHUTCS B apXuBe.

6.3.3 PaboTta c apxuBoMm

MNpnbop ocHaweH namaTblo ans XxpaHeHuss 1000 pesynbTaTos.
Pe3ynbTaTbl M3MEpeHWM 3aHOCSATCA B MaMsATb MoApsid, HauduHas C
NepBOro HOMepa, C perucTpaunen aaTbl U BPEMEHU MOSTYYEHUS pe-
3ynbTaTa.

Pe3ynbTaTbl MOXHO MpocMaTpmuBaTb Ha Aucnnee npubopa n Ha
MOHUTOPE KOMMbIOTEpA.

[pu BXoae B apXuB Ha 3KpaHe nNpubopa oTobpaxkaeTcs pe3ysb-
TaT nocnegHero NpoBefeHHOro n3MepeHus. lNepeknodeHne mexay
3aNUCAMM OCYLLECTBNSAETCH KHOMKaMU @, (v} YnpasneHue npo-
CMOTPOM pe3y/bTaToB u3MepeHus («CnekTp»-«CurHan»-«CK3»)
OCYLLECTBNSAETCS B TOYHOCTM TaK, KaK B pexXuMmMe Uu3MepeHus
(n. 3.6.1).

Mpn 3anonHeHun namatn (3anmuce 1000 namepenunin) npubop
HaYyHeT aBTOMaTMYeCKN yAanaTb CaMble CTapble 3anncu A/ coxpa-
HeHUs1 HOBbIX. Hannume cBo60AHbIX/3aHATbIX S4eek NaMAaTU MOXHO
NOCMOTpeTb B MeHi0 <«BubpoaHanusartop» > «Pecypcbi»,
(puc. 26), Tam xe, Npn HeobXxoAUMOCTU MOXHO OYUCTUTb MaMsATb
Ha)XaTMEM MPOrpaMMHON KHOMKM «OYUCTUTDb>.
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Pecypchbl:

Becero: 1000
3aHAaToO: 23

CeobopHo: 977

OHHGTHTBI Brixon I

PncyHok 26

6.4 PexkuMm perucrtpartopa (Tonbko ansa BUBPAH-2.2)

6.4.1 NamepeHune

PaboTa ocywecTBnsieTcs B MNYyHKTE [NABHOMO  MEHIO
«PETMCTPATOP», nepea nsmepeHnssMnm HeobxoaAMMO YCTaHOBUTb
cnegyrowmne napameTpsbl:

Anana3onH vacror BxogHoro curHazsa (MeHioo «lMapa-
MeTpbI» > «[lnana3oH 4acToT»);

Kosgpgpnynenr ycnnenmns BxogHoro curHasia (MeHio «Ma-
paMeTpbl» > «YCUJIeHUue»).

MNpenBapuTenbHO LIENEecoobpa3HO YCTaHOBUTb (aKTUYECKUN
ypoBeHb curHana (cm. n. 6.3.1).

Criocob 3anycka npoyecca perucrpaymm: 3anycKk oT
KHOMKMW @, 3anycK OT CUrHana WM 3anyck rno pacrnmcaHuio (MeHo
«PexxuM 3anycka»). Ecnn BblbpaH 3anyck No pacnucaHuio, Heob-
XOAUMO AOMOSIHUTENbHO 3afaTb BpeMsl 3anycka (MeHiw «ABTO3a-
MyCK>»), a TakXe napaMeTpbl npouecca perncrpauumn (MeHio «Ma-
paMeTpbl perucrpaumm»), TakMe Kak: AJIMTENbHOCTb npouecca
perncTpauun, Nepuoa, 3anmcen B Te4eHne npoiecca, AMTeNbHOCTb
eAMHNYHOW 3anucn. MuHUManbHas AIUTENbHOCTb €AMHUYHOWN 3a-
nMcK onpeaensieTcs napaMeTpaMmmn CnekTpasbHOro aHanusa, 3afaH-
HbIMM B MNYHKTE rnaBHoro MeHwo «lMapamerpbl». MakcMMasbHast
ANIMTENBHOCTb €AMHUYHOM 3anncu He MOXKET BbITb 6bonblle nepuoaa
perncrpaumu.
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Mpn 3anycke nNo pacnucaHuio Npubop aBTOMaTUYECKU BKIIO-
YUTCA B 3a[laHHOE BPEMS M HAYHET 3anucb NepBON eANHUYHON 3a-
NMcKM Npouecca perncTpaunn, no OKOHYaHMM KOTOPOW aBTOMaTuye-
CKM BbIKIoUNTCS. MNMpouecc byaeT NOBTOPSATbCSA aBTOMAaTUYeCKN, COo-
FNacHO YCTaHOBJ/IEHHOrO Neproaa 3anucen npouecca perncrpauum.,

Mpy py4yHOM 3anycke cnegyeT BOUTU B MeHO «U3MepeHune» U
Ha)kaTb KHOMKY @. nocre cbopa HeobxoauMon Ana AanbHEWLLEro
aHanmM3a MHpopMaLMM npouecc 3anmcn MOXeT OblTb Tak Xe OcCTa-
HOBJIEH BPYYHYIO NOBTOPHbLIM HaXXaTWUeM KHOMKM @.

[l0 OKOH4YaHWM npouecca perncrtpaunn Ha 3KpaH BbIBOAUTCS
rpaduk curHana (puc. 27).

100% &+ 15-08 B 100% o2

Bes nmeHn-1 NO0OO1| |Bes umenu-1 NOOOD4| bes nmeHn-1 NOOO4

B800M/c 100mc Vcks = 533,1 wmm/c
/\ [\ S =19899.9 M K

INARINAN

RVAVATIIAL
U U U (x8) (x1)

50.3 max=753,67mMm/c f0=60,00I 4 max=753,67mmic f0=60,00I L

-800mm/c V=T ATMmic f=125My | |(V=753.67mMmic  f=60,00ry

15:03:59 2Z28Hon2018 16:06:32 28 HoA2018 15:06:32 28HOA2018

I'Iomou.l.bl Cnektp I I'Iomou.u=| CHrHan I BN I I'Iomou.lhl CHrHan I BN I
PucyHok 27 PucyHok 28 PucyHok 29

MacliTabupoBaHne BpPEMEHHOW pa3BEPTKM CUrHana Bblbupa-
eTCs KHOMKaMu , (3]

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

HakaTnem nporpaMMHON KHOMKM «CneKTp» MOXHO NOMy4nTb
CMEKTP MHTEPEeCYIoLWEero y4actka curHana (puc. 28).

HayanoM 3Toro y4acTka cuMrHana sIBAsieTcs HadasbHash ToukKa
CUrHana Ha gucnnee. NapameTpbl CNeKTpanbHOro aHanuia (Konuye-
CTBO JIMHWUM CMEKTpa, TUM OKHa M T.A.) 334aloTca B MeHo npubopa
«MapameTpbl». MNonyyeHHbIN CnekTp byaeT aBTOMATUYECKM COXpa-
HeH B apxmBe BnbpoaHanusaTtopa (MeHiO «BubpoaHanusartop» >
«ApXuB»).
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3Hauenus A3 Bubpoyckoperuns,CK3 Bnbpockopoctn n A3 Bub-
pornepeMeLLeHNss AOCTYMNHbI Yepe3 Ha)XaThe MPOrpaMMHON KHOMKMU
«BIM>» (puc. 29).

6.4.2 Pa6boTta c apxuBOoM

Mpnbop MoxeT xpaHuTb Ao 2000 3anucen perncrpaTopa, Ux Ko-
JINYECTBO 3aBUCUT OT ASIUTENBHOCTM 3anncn U 4acToTbl OLUMGPOBKM.
Pe3ynbTaTbl U3MEPEHWU 3aHOCATCS B MaMsATb MOAPSiA C peruncrpa-
LMeNn BPEMEHM MOJTyYEHUS pe3ysbTaTa.

[pu BXOoAe B apXvB Ha 3KpaHe npubopa oTobparkaeTcs ocuun-
norpaMma nocregHen rnpousBeaeHHOW 3anucu. [lepeknoveHne
MeXay 3arnmncsaMmn OCyLLEeCTBNSETCA KHOMKaMu @, (v} YnpasneHue
NPOCMOTPOM pe3ysbTaToB M3MepeHus («Cnektp»-«CurHan»-BI)
OCYLLECTBNAETCHd B TOYHOCTM TaK, KaK B pexuMmMe Uu3MepeHus
(n.n.4.6.1).

Hanuune goctynHon gnst 3anmMcu Namstm MOXHO NMOCMOTPETL B
MeHio «Perncrpartop» > «Pecypcbi» (puc. 30).

e 100%  ~2- 17 05
Pecypchbl:

Becero: 2000
3aHAaToO: 3
CeobopHo: 1997

(ANUTenbHOCTDL:

2064 37m 14c
Ha 1000 Mu)

OHHGTHTBI Brixon I

PucyHok 30

BaxxHo! BO3MOXHbI 2 CUTyauuu npu 3anoIHEHUM MaMATU:

1) koraa ecTb CBO6OAHbIE AYEMKM, HO pacYETHAs! ANMHA 3anucu
paBHa HyO;

2) cBObOAHbIX siYeeKk HeT, HO Npubop coobluaeT YTo AOCTYMNHA
HeKoTopasa ASIMHa 3anuncu.

B 060omx cnyyasix 3T0 03Ha4aeT To, YTO BCA PU3MyecKkas naMsaTb
3aMofIHEHA M ANS BbINOMHEHMS ClEeayloLWMX 3anucen onepaTop
MOXHO OUYMCTUTb MaMSATb HaXXaTMEM MPOrpaMMHON KHOMKKN «Oum-
CTUTb>» MNPUN 3TO HYXXHO MOMHUTb, YTO BCE AlaHHble 6yayT yAaneHsl.

25



6.5 CepBucHas KOMNbIOTEPHaA NporpaMMa

6.5.1 BbiBOA4 AaHHbIX HA KOMMNbIOTEP U X 06paboTka

Kpome nepefaym n apxmBMpoBaHUsl AaHHbIX B KOMMbIOTEP, MPO-
rpamMma AaéT BO3MOXHOCTb AOMOSIHUTENbHOW PacLUMPEHHON KOMIb-
toTepHOM 06paboTKM 3anncaHHbIX BbIBOPOK MpPOLIECCOB KoNebaHuM.
MoapobHoe onucaHue npueeaeHo B MpunoxeHun B.

6.5.2 3apaHMe NMEH 06bEKTOB
[Nonb3oBaTenb MMeeT BO3MOXHOCTb CaMOCTOSTENIbHO MPY MOMOLLM
KOMMblOTEpPA 3aflaBaTb Ha3BaHWe 06beKTOB KOHTPONS (MeHo «Obb-
eKkT»). MiIMeHa 06bekToB MOryT cogepxaTb A0 12 cumBonos. [1o-
APO6HO AaHHAs BO3MOXHOCTb onucaHa B MNpunoxeHuu I

6.5.3 CunTtbiBaHMe coaep>XMMoro aKkpaHa npubopa
MO>HO NepenaTb coAepXXUMoe 3KpaHa npubopa Ha KoMnbroTep. Mo-
Apo6Ho B MpunoxexHun L.

7 TEXHUYECKOE OBCJ1Y)XUBAHMUE

7.1 Mpnbop ABNAETCS CNOXHLIM TEXHUYECKUM U3aeNMeM, Tpe-
OyloWnM akKypaTHOro n 6epexHoro obpalweHns ans obecrneyeHus
3asIB/IEHHbIX TEXHUYECKUX XapaKTEPUCTUK.

7.2 Mpnbop HeobxoaMMo coaepaTb B YMCTOTe, obeperatb OT
NageHnn, yaapoB, BMbpauun, nbian n cbipocTu. lNepruoanydeckn, He
pexxe 04HOro pasa B 6 MecsiLeB, yaansiTb Mblfib CyXON 1 YucTon dna-
HeNbo N NPOM3BOANTb BMU3YalbHbI OCMOTP Npunbopa, yaensas ocoboe
BHUMaHWEe OTCYTCTBUIO Mbl/IN, IPSI3N U NOCTOPOHHUX NPEeAMETOB Ha
aucnsee, pasbemMe perucTpupyowero YCTpoMCcTBa U AaTymKka, Ka-
6ene.

7.3 lNpu nosiBNeHnn Ha gucrisiee nHdopmauum o paspsae akky-
MynsaTopa HeobxoaAnMOo ero 3apsanTb.

MoakntounTte Npubop 4vepe3 NocTaBnsieMoe 3apsiAHOe YCTPOu-
CTBO K CeTu HanpsixeHueM 220B nnn Kk paboTarowemMy KoMnbloTepy
kabenem USB. 3apsia akkyMynsitopa Ha4yHeTCs aBToMaTtuyecku. lMpu
BK/IIOYEHHOM Npubope B CTPOKe CTaTyCa NOSIBUTCS NUKTOrpamMma 3a-
PSAKMN.

[nsa yBenndeHns cpoka cnyx6bl IMTUEBOro akKyMynsaTopa pe-
KOMEeHAYeTCsl He AoMnycKaTb ero NosHOro paspsiaa v noaaepXXvmBaTb
3apsia Ha YpOBHE He Huxke 25-30% OT MakcMMasibHOWM €MKOCTM.
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& BHuMaHue! 3anpellaetcs nponsBoauTb 3apsii akKy-
MYyNnSiTOpa C MOMOLIBIO 3apsiAHOrO YCTPOWCTBA, HE BXOAS-
LLIero B KOMM/EKT MOCTaBKM.

NMpuMedvaHuna

1 Mpn poCTUXEHUN YPOBHA pa3psigaa akkyMmynsatopa 65mM3koro K
KpUTHUyeckomy npnbop aBTOMaTUYECKU BbIK/IKOYAOTCS.

2 3apsag akKyMynsaTopa npoucxXoauT BHE 3aBUCMMOCTU OT BKJ1HO-
yeHus Npmbopa. B BbIKIOYEHHOM COCTOSHUM 3apsg MOXET UATU He-
CKOMbKO bbICTpee.

7.4 Ecnun npnbop He pearnpyeT Ha KHOMKY BKIIOUYEHUS NMUTaHKUS,
crnenyeT nonbITaTbCH 3apaanTb akKyMyNATop, UMes B BUAY BO3MOXK-
HYIO MOJIHYIO UM YaCTUYHYIO YTpaTy EMKOCTMW.

7.5 Ecnn B npouecce paboTbl Npnbop nepecraeT pearnposaTb
Ha Ha)kaTue KHOMOK, He06X0ANMO Ha)kaTb KHOMKY BbIKHOYEHUS Mpu-
6opa. Mpunbop nomKkeH BbIKIOUYNTLCA He bonee, 4yeM yepe3 10 ce-
KyHA. Nocne yero BkKNOUYMTL Npnbop CHoBa.

7.6 MNpwn 3aBeplleHnn M3MepeHMn npubop Heobxoaumo ouu-
CTUTb OT Mbl/N, FPsA3n, YacTul, Matepuana v T.n.

7.7 Tpnbop SIBNSIETCA CNOXHbIM TEXHUYECKUM U3AENIMEM U He
NoASIEXUT CaMOCTOSATENIbHOMY PeMOHTY. [Mpn BCex Bnaax Hencrpas-
HOCTEN HeobxoaMMo 06paTUTLCS K U3rOTOBUTESIO.

8 MAPKUPOBKA

8.1. MapkunpoBka rnpubopa coaepxuT:

— TOBapPHbIN 3HAK NMpeanpuUsTUS-U3roToBUTENS;

— 3HaK YTBEPXAEHUS TUNQ;

— yC/oBHOe 0bo3Ha4veHne npmnbopa;

— 3aBOACKOV HOMEpP U AaTy BbIMycCKa.

8.2 Ha npubop, npolieawmm npueMo-caaToYHbIE UCMbITaHWUS
CTaBAT NJoMoOy.

9 NMPABUJIA TPAHCITOPTUPOBAHNA U XPAHEHUA

9.1 TpaHcnopTMpoBaHue NpubopoB AO/MKHO OCYLLECTBASATLCH B
yNakoBaHHOM BMAe NO6bIM KpbITbIM BUAOM TpaHcnopTa (aBnaTpaHC-
NMOPTOM - B OTAN/IMBaeMbIX repMeTU3NPOBaHHbIX OTCEKax) B COOTBET-
CTBMM C NMpaBuIaMn NEPEBO30K rPy30B, AENCTBYIOLIMMU Ha AaHHOM
BUAE TpaHcnopTa.
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9.2 PaccTaHoBKa M KpenneHue SILWMKOB ¢ npubopaMu B TpaHC-
NMOPTHbIX CPeACTBaX AO/KHbI UCKNKOYaTb BO3MOXHOCTb UX CMELLeHNS
W yanapos Apyr O Apyra.

9.3 Norpy304HO-pa3rpy304Hble paboTbl AO/MKHbI OCYLLECTBASTLCA
B COOTBETCTBMM C TPAHCNOPTHON MapkmpoBkon no MOCT 14192,

9.4 YnakoBaHHble Npubopbl AO/MKHbI XpaHUTLCA B ycnoBusax 1
no NOCT 15150.

9.5 TeMnepaTypHble YCNoBuS TpaHCNOPTUPOBaHUS NpubopoBs
oT MuHyC 25 °C go nntoc 50 °C,

10 YTUWIN3ALUA

CneumanbHbIX Mep Ans yTUIM3aUmMmM MaTepUasnioB U KOMMIEKTY-
IOLLMX 3MEMEHTOB, BXOASALUMX B COCTaB NMpubopa, KpoMe NUTUEBbIX
aKKyMynaTopoB, He TpebyeTcs, Tak Kak OTCyTCTBYIOT BELLECTBa,
NpeACTaBNSIOWLME ONACHOCTb A1 XWU3HM, 340POBbS NIOAEN U OKpY-
XXaloLLEN cpefibl NOC/e OKOHYAHWUS Cpoka CyX6bl. JIMTUEBBIA aKKY-
MYJISITOP YTUNU3UPYIOT B YCTAHOBIEHHOM MOPSAKE.

11 TAPAHTUWHBIE OBA3ATEJ/IbCTBA

11.1 lpeonpuatne-mn3rotToBmUTeNb rapaHTUPYET COOTBETCTBUE
BbIMYyCKaeMbIX NMpubopoB TpeboBaHMAM TEXHUYECKUX YCnoBuin. la-
PaHTUWHbBIA CPOK - 24 Mecslua C MOMEHTa Npoaaxkun npubopa.

11.2 lMpeanpusatne-n3rotoeuTesib 06A3yeTcs B TeUeHue rapaH-
TMWNHOIO Cpoka 6€3B03Me34HO NPOM3BOAUTL PEMOHT Npubopa, ecnu
OH BbINJET U3 CTPOS.

11.3 TapaHTUMHOE 06CNYyXXMBaHME OCYLLIECTBNSETCA B MecTe
HaxoXaeHnsa npeanpuatua-musrotosmtend. Cpok rapaHTMmM Ha npu-
60p yBENMUMBAETCA Ha BPEMS €ro HAXOXAEHUSI B PEMOHTE.

Mpnbop NpeabsBNSETCS B rapaHTUNHbBIA PEMOHT B NOJTHON KOM-
NNeKTaumm, ykasaHHon n. «KoMnneKTHOCTb».

& BHumaHue! O6opyaoBaHne Ans rapaHTUAHOIO pe-
MOHTa A0/HKHO ObITb NPeAoCTaB/IEHO B YUCTOM BUJE.

11.4 Cpok npoBeaeHust pEMOHTHbIX paboT - 30 pabounx aHew C
MOMEHTa noJsiyyeHns npnbopa 3aBoA0M-U3rOTOBUTENEM.

11.5 Cpok 3ameHbl npubopa - 30 pabounx AHEN C MOMEHTa Mo-
nydeHunst npmbopa 3aBoAOM-U3roToBUTENEM. 3aMeHa MpOU3BOAUTCS
NPpU HanMyMM CyLEeCTBEHHOro HedocTaTka (CTOMMOCTb YCTPaHeHUS
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HeQOoCTaTKOB paBHa wnn npesbiwaet /0% oOT CTOMMOCTM TOBapa,
NposiBNieHNe HeaocTaTka Nocse ero yCTpaHeHus).

11.6 HepononyyeHHass B CBS3M C HeEMCNpPaBHOCTbIO Npubopa
Npubblfib, TPAHCMOPTHbLIE PAacxoAbl, @ TaKXXe KOCBEHHbIE pacxoAbl U
yObITKM He noanexaT BO3MELLEHMIO.

11.7 FapaHTNA He pacnpoCTpPaHAETCS Ha:

- NINTUEBLIN aKKyMyNsiTOp;

- 3apsaHOe YCTPOWCTBO;

- 6bICTpOM3HALLMBAOWMECS 3an4yacTu U KoMrekTyrowme (co-
eanHuTeNbHble Kabenu, pasbémbl U T.M.);

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

11.8 MapaHTUnHbIE 06s3aTENLCTBA TEPSOT CUNY, ECIIN:

— HapyLLeHbl NIoM6bl;

— npubop noggeprancs MexaHW4eckum, TensaoBbIM UKW aTMO-
cdhepHbIM BO3AENCTBUSM;

— NpnbOop BbILEN U3 CTPOS M3-3a NOnagaHns BHYTPb MOCTOPOH-
HUX NPEAMETOB, XWAKOCTEN, arpeCCUBHbIX Cped, HaCEKOMbIX;

— Ha npubope yaaneH, CTepT, He YMTAETCH UM U3MEHEH 3aBOA-
CKOW HOMEp.

12 HOPMATUBHbDIE CCbIJIKAN

B HacTosiweM P2 1cnonb3oBaHbl CCbIIKM Ha cneayrowme CcTaH-
AapThl;

MOCT 12.2.007.0-75 W3penus anekTpoTexHuyeckmne. Oblime
TpeboBaHns 6e30MacHOCTH.

FOCT 7076-99 MaTtepuanbsl U nsgenus crtpoutenbHble. Metoa
onpeaeneHns TennornpoBOAHOCTU U TEPMUYECKOrO COMPOTUBIIEHUS
Npv CTaLuMOHApPHOM TEeMNI0BOM pexume

FOCT 14192-96 MapkupoBka rpys3os.
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OCT 15150-69 MawwnHbl, Npnbopbl U Apyrue TeEXHUYECKne ns-
nenvs. IcnonHeHms ans pasnnyHbIX KIMMaTUYeCcKnx panoHoB. Ka-
Teropun, ycroBus 3KCrislyataunm, XpaHeHUs U TPAHCNOPTUPOBAHUS
B YaCTW BO3AENCTBUSA KIIMMAaTUYECKNX (PaKTOPOB BHELLHEN CPefbl.

FOCT P 52931-2008 lNMpnbopbl KOHTPONSA U peErynMpoBaHns Tex-
HoNorM4yecknx npoueccos. ObLKne TeEXHNUYECKME YCNOBUSI.

CH 2.2.4/2.1.8.566-96 [llpou3ssoacTtBeHHasi Bubpauus, smnbpa-
LUMS B MOMELLEHNSX XWUIbIX U 06LWECTBEHHbIX 3aaHNA. CaHUTapHbIe
HOPMBbl.

13 KOMIJIEKT NMOCTABKM

5 Moga.
asoeasi KoMriekmauusi npubopa 51 -2
DNEKTPOHHbIN 610K, LWT. 1
[datunk BmnbpoyckopeHus PCB608A11
paTumk No 1 -
Adatunk Bnbpoyckopenus AP-2037-100-01
paTumk NQ - L
MarHuMTHas nnatgopMa KpenexHas ]
Ans BubpoAaTtymka, LWT.
3apsaaHoe yctpouncto USB (5B/1A), wr. 1
Kabenb USB onst CBS3M C KOMMbIOTEPOM, LUT. 1
MNporpamma cBsa3u ¢ MK (Hocutenb USB), wr. 1
CyMKa, Wwr. 1*
PykoBOACTBO MO 3KCMyaTauum 1
HKWIM.408441.100P3, ak3.

JononHumenbHasi KoMmniaekmayusi no 3akasy
Kewnc, wr. 1

* - OTCYTCTBYET MNpu 3aKa3e npubopa B Kence
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NMPUNOXXEHUEA
AVNANA3OHblI ©KBMEPEHUMA

Tabnuua A.1 — Inana3oHbl N3MepSIEMbIX 3Ha4YeHu Bubponapa-

METPOB NPV Pa3nN4YHbIX YyBCTBUTENBHOCTSX BMbponepobpa3oBaTe-
newn (Ha Yactote 60 'y)

YyBCTBUTENBLHOCTb BU6DOVCKODE- | BUBDO-
BMbponpeobpa3zo- Poyckop P Bubponepeme-
’ HUe, CKOPOCTb,
BaTeneun, A Veka LLIEHME,
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 |
o A A f s
~ 10000
Q
= 10,00
§ BUEPAH 2.1 BUBPAH 2.2
S 1,00
% 5 60 1000 1(3;000
e 010 0,06 0,06 0,06 ,06
' A & & T
(a 0]
0,01
1 10 100 1000 10000
Yacrorta 'y,

PucyHok A.1 - Inana3oH u3MepsieMbIX 3HA4YEHNN BUOPOYCKOPEHUS
(M/c?) ana yyBCTBUTENBHOCTU BUBponpeobpasosatens 10 MB/(M/c?)
(100 mMB/g) B nonoce yactoT 2 Nu-10 KIu.
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1000,00
V'S
5 60 | 100 1000
100,00 500 500 477 48
)
3
2 10000
10,00 17
¢ BUBPAH 2.1 !
=
a 5
8 1,00 0,64 BUEPAH 2.2
o ‘\ 30
S 011 99 1000 10000
Q »
g 0,10 0,10 0,10
50,10 r 3
1 10 100 1000 10000
Yacrora 'y

PucyHok A.2 - lnana3oH U3MepsieMbIix 3Ha4YEHNI BUOPOCKOPOCTH
(MM/c) ans 4yBCTBUTENBHOCTM BUbponpeobpasosaTens
10 mB/(m/c?) (100 mMB/g) B nonoce 4yactot 2 My-10 kI,

5000,00 A
=EC qcfun 4230 60 N\
E 500,00 st \
< 50,00 \ 113022
7 5 BUBPAH 2.1 BHUBEPAH 2.2
g 5,00 57,32 AN 555
: e =
c 0,50 32 60 1
2 2,00 2,00 200
S 0,05
@ 1 10 100 1000 10000
YacroTa Iy,

PucyHok A.3 — [lnana3oH n3MepsieMbix 3Ha4eHnn Bnbponepemellie-
HUa (MKM) 151 YyBCTBUTENBHOCTU BUBpornpeobpasoBaTess
10 mB/(m/c?) (100 mMB/g) B nonoce yactoT 2 u-10 kly
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NMPUNOXXEHMUE b
YCTAHOBKA NMPOrPAMMHOIO OBECIEYEHUSA

MuHMManbHO HeobxoanMble TpeboBaHMS K KOMMbIOTEPY:

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

- annapaTHas KoHwurypauus, yaosneTsopsiowas Tpebosa-
HUAIM YCTAHOB/IEHHOW CUCTEMBI U Hannumne USB-uHTepdeica.

[Ans yCTaHOBKM NPOrpaMMbl HA KOMMbIOTEP HYXXHO 3anyCTUTb
nporpamMmy SetupVibran2.exe, nony4deHHyto ¢ npnbopoM Ha KOM-
nakT- wim  GaWw-gucke, NnMbo  CKa4yaHHylo
www.interpribor.ru. lMosiBUTCA AManoroBoe OKHO MNpUrnalieHnst B

NporpaMMy yCTaHOBKM:

C cauTa

ﬁ! ¥eTanoeka — Bubpan-2.2

o || =

Bac npuBercreyer Macrep
ycraHoBku Bubpau-2.2

Mporpamma yeraHosuT 1.0.1 (08,04, 2016) Ha saw
KOMMEHTED,

PexoMeHAYETCA 38KPbITh BCE NPOHKME NPMNOHKEHWA NEpen
TEM, KaK NpoaoTHHTE.

HamuTe «flanees, yTobkl NPOAOMKHNTE, MIK «0THEHE,
yToDEl BEIATI M3 NPOrpaMMEl YCTAHOBKN,

G

[ Ldanee > ] | OTMeEHa

PucyHok b.1

[Mocne HaxaTms Ha KHOMKY «/lanee» MnosiBUTCS OKHO Bblbopa
NyTU YCTAHOBKM TMporpaMmbl — MO YMOJIYaHUIO

Files(x86)\Interpribor».
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ﬁ!}'CTaHDBKa—BMEpaH-E.E (=]

Buibop nankn ycraHoskm
B Kalkyr Nanky Bbl XOTMTE YCTAHOBMTE Bubpan-2, 27

J MporpaMMa YcTaHoBWT Biulipan-2. 2 B cneayiowyio Nanky.

HammmTe «anees, yTobel npogom#iTe. Ecim Bbl X0THTE BeIBpaTe APYryHO NaNKy,
HawMuTe =0630p:,

C:\Program Files {x86) \Interpribor\Bubpan-2.2

TpebyeTcA Kak MMHMyM 87,7 MB ceoboaHoro AMCKOBOrD NPOCTPEHCTES.

[ < Hazan l[ Hanse > ] l OTMeHa

PucyHok b.2

ﬁ!}'CTaHDBKa—BMEpaH-E.E (=]

Beibepute nanky B mexto «lTyck:=»
Foe NporpaMMa yCTAHOEKK AOMAHS COSAETE APMbIKK?

= i MporpaMMa Co3nacT ApAbIKK B CNEdYHOLWER Manke MeHto «fTycks,

HaokmuTe «flanees, JTobkl NpoAcm#MTE. ECNK Bbl XoTHTE BbibpaTh APYryo Nanky,
HammTe «0Dzops,

[ < Hazan ][ Aanee = ] [ OTmena

PucyHok b.3
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Mocne HaxaTua KHOMKK «[lanee» nosiBUTCA OKHO FOTOBHOCTU K
Hayany yYCTaHOBKMW:

ﬁ! ¥cTanoeka — Bubpan-2.2 =

BCE roToBO K YCTAHOBKE
MporpaMMa YCTAHOBKM rOTOBa HEYaTh YCTEHOBKY BrbpaH-2. 2 Ha Bal
KOMMEHITER,

HamuTe =YcraHoBuTe >, YTobE NPoAQITEHTE, Mk <Hasag », eciv Bel XOTUTE
MNpPOCMOTPETE MM MSMEHMTE ONLUMK YCTaHOBKM.

Manka ycraHoskM:
C:\Program Files (x3&)\Interpribor\Bubpan-2.2

Manka B MeHkD < Ty
MHTEpnpubop

| < Hazag |[ ‘h"r_—rch:BMTbl | OTreHa

PucyHok b.4

[ocne HaXaTus Ha KHOMKY «YCTaHOBUTb» HAaUYHETCS1 KOnMpoBa-
Hue annoB, a 3aTeM MNOSIBUTCS OKHO C cOoobLueHneM 06 ycnewHom
OKOHYaHUM MHCTaNNsSUnNn:

ﬁ%‘ ¥ecranoeka — Brnbpan-2.2 = || =] 2R

JasepuweHne Macrepa yCTaHOBKH
Bubpan-2.2

MporpaMma BubpaH-2. 2 YCTAHOBNEHS Ha Ball KOMNBHTED,
MpUAOHEHME MOHKHO 3EMNYCTUTL C MOMOLLEKD
COOTBETCTBYHOLWLEND SHAYKAE.

Ha#MiuTe «3aBepliTe s, YTobkl BEIATI M3 NPOrpaMMel
YCTEHOBKM,

3aBEpWHTE

PucyHok b.5

[lns1 3aBepLUEHMS NPOrPaMMbl YCTAHOBKM HY>KHO Ha)aTb KHOMKY

«3aBepLnTb».
YCTaHOBKA OKOHYEHa.
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YCTAHOBKA IPAUBEPA MPUBOPA

MNpu nepsoM nogknoyeHun npmbopa k USB-nopTy KoMnbloTepa
C onepaunoHHomn cuctemon Windows, nosiBnsieTcs coobuueHne o6 ob-
Hapy>XEHNUN HOBOro YCTPOWCTBA M 3anyCKaeTcsl MacTep HOBOro 060-
pyLoOBaHUSA:

°|’L MporpammHoe obecneueHne Ana yCTpoicTea He Bbino ycraHosneHo ™ *

Ll enkHwTe 3p8ck ANA NpocMoTpa NogpoGHocTel,

1 [

PucyHok b.6

[ns yCTaHOBKWM ApaviBepa HeobxoaMMO 3anyCTUTb AMCMETYEp
ycTponcTtB u3 «[lMaHenn ynpaBneHuns» Windows UM LWWENKHYB Ha
yctponctee Vibran-2 npaBol KHOMKOW MbilK BbI6paTb NYHKT «O6HO-
BUTb ApaNBeEpbI»:

= dncnetyep ycTpoiicte E'

®aiin  Jedcteme Bug  Cnpaeka

= = E HF & RS

4 -2 winT64-MK
+ ety DVD u CD-ROM gnckosoge
- IDE ATASATAP] konTponnepsl

> 3 Batapen

o ".-, BugecaganTepel

> = JWCKoBBIE YyCTROWCTES
a |5 Opyrue yetpofictea

Pohep @ Vibran-2

-y 3ByKOBbIE OBHoEMTE gpaliBepEl...

o el Knagunary OTENHYNTE

M Komnsror P

o i KoHTtponr

s --ﬂ Meiwm n OBHoeMTE KoHGWMYpaune oBopylocEaHuA
- J2 Moprer (C .

- ¥ Npouecea e

- M CucTemHele ycTpoHcTEa

3anyck MacTepa oBHOBAEHWA ApafEEpoE ANA BEIAENEHHOMD YCTRORCT

PucyHok b.7
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B OKkHe 3anycTuBLUEroCcs MacTepa OGHOBNEHMS ApaliBepoB
Windows BbibpaTb py4HON MOUCK ApanBEPOB:

=3

o) OBHoeneHue gpaiieepoe - Vibran-2

Kak npoeecTi nonck nporpamMmMHoro ofecneuesna Ana yCTpoicTe?

< ABTOMaTMUECKWIA NOWMCK ODHOBAEHHBIX ApaiBepos

Windows BygeTr BecTv Nowck NocneiHWx Bepcii ApaEcpoE 4NA YCTRoHCTEE Ha
3TOM KOMMEtOTERE W B MIHTEpHETE, ECAW NONBI0BATENE HE OTKAKIYWA 3Ty
YHELNID B NapamMeTpax yCTaHOBKM yCTpoRCTEa,

= BbINOAHWTE NOWCK ,ﬂpaﬁBepOB Ha 3TOM KOMNbHITEPE
Monck U yCTaHoBKa AP3ABEPOE BRYUHYHE.

PucyHok b.8

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

_ 5=

@ || OBHoeneHne apaiisepos - Vibran-2

Mowck ApaiBepoE Ha 3TOM KOMNbIOTEpe

Wckate gpalieepbl B CREAYHOLLLEM MECTE:

E\Vibran-2 - O6s0p

Brnrouan BnosEHHBIE NEMNKK

= BuibpaTh apaliBep M3 CNKWCKa yake YCTaHOBNEHHBIX ApaiBepoB
B 3TOM CNWCKE NEPEYNCNAKITCA BCE YETAHOBNEHHBIE ApaifiBephl, COBMECTUMBIE C 3TUM
YCTRORCTEOM, 8 TAKCKE ApafiBepbl 4NA YCTRORCTE TOM e KaTEropuu.

[ Janee ][ OtmeHa

PucyHok b.9
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Mocne HaxaTusa KHomkn «[anee», Mactep 0bHOBNEHUS Apali-
BEPOB HaWAET ApanBep npubopa M Ha MOHUTOpPE MOSIBUTCA Mpeay-
npexaeHne cuctembl 6esonacHoctn Windows:

'l Bezonacrocts Windows @

@ He yaanock NpoBepHTs M34aTens 3TuX ApaiBepos

= He ycTaHaBAMBaTh 3TOT ApadBep
MposepeTe BeG-CaAT M3roToBNTENA CBOPYACEAHWA HA HANWYME
0BHOBNEHHBEX ApalBEQDE 4NA 3TOMC YCTPOACTES,

= Bce paBHO YCTaHOBWTL 3TOT ApaiBep
¥cTaHaenmealiTe TONBKO TE ApaBEpPEI, KOTOPBIE NOMyYYEHEl C BeB-caiTa nan
KOMMNaKT-ANCKa M3roToEMTenA obopyaosanna. HenognncanHeie gpaiieepsl us
APy MCTOMHUKOE MOTYT OK33aThCA BPEACHOCHEIMIW NPOrPammanii.

(» ) [MNokasats nogpoBHoCT

PucyHok b.10
30ecb cnepyeT BblbpaTb NYHKT «Bce paBHO YCTAHOBUTb 3TOT
ApanBep», Nocie 4yero noseutcs coobuleHme o6 ycnewHou ycra-

HOBKE ApanBepa:

=)

) U OGHoeneHne gpaiieepos - Vibran-2

ObHoBAEHWE nporpamMmHoro obecneusHma ANA AaHHOro yUPOﬁCTBa 3daBEpPLUEHO
YCNELWHO

3aKoH4eHa yCTaHOBKa ApafiBEpoB ANA 3Toro yoTpolicTea:

Vibran-2

4

PucyHok b.11
CoobLieHne 0 HaxoXAeHUM HOBOro YCTPOMCTBA MOXET MOSB-
NATBCS YXXE NOC/E YCTaHOBKM ApanBepa Npy NEPBOM MOAK/IIOYEHUM
K apyromy USB-pa3beMy. 3TO HopManbHoe noseaeHune Windows.
BMelLaTenbCTBO NOsb30BaTesNs rnpum 3ToM 0bblYHO He TpebyeTcs.
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MNpyn NpaBUNbHO YCTAaHOBNEHHOM ApavBepe M MNOAKIIOYEHHOM
npnbope «BnbpaH-2.2» B OKHe ancneTtyepa ycrtponcts Windows no-
aBnsieTcsa knacc «libusb-win32 devices» n B HEM HOBOE YCTPOMCTBO

«Vibran-2»:

=8 ANCneTHep yCTpoAcTE
®aitn  fefictewe  Bug  Cnpaska
GIEN L L
& gy winT64-MK

- ey DVD n CD-ROM guckosoas

g IDE ATASATAPT koHTpoAnEpEl

a1y libusb-win32 devices

. L. g Vibran-2

.40 Batapen

p B BugeoaganTepel

s v JWCKOBBIE YCTOOWCTER o

= [ =&

m

PucyHok b.12
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NMPUOXXEHUE B
NMPOrPAMMA CBAA3UN C KOMIbHOTEPOM

[porpamMma npegHasHayeHa Ans nepeHoca pesynbTaToB U3Me-
PEHUIN B KOMMbIOTEP, UX COXPAHEHUS], MPOCMOTPa M BbIBOPKM 13 NO-
JTY4YEHHOrO MaccuBa, 06paboTku, skcnopTta B Excel, 3anuck B dann
Bbl€NIeHHbIX Y4aCTKOB CMrHana B TEKCTOBOM, 3BykoBoM (WAV) ¢op-
MaTe, a TakXe nevatu oTobpaHHbIX pe3ynbTaToB B BuAae Tabnuvuy C
YKa3aHWEM BPEMEHMU U AaTbl NPOBEAEHNS N3MEPEHNIN, 0ObEKTA KOH-
TPOnsA U APYrux napameTpos.

K pabote ¢ nporpaMmon OoMnycKakTCs KBAaNnnMMUUMPOBAHHLIE,
0by4eHHble creLmanucTol.

PAGOTA C MPOrPAMMOM
N3 mMeHto «[lyck > Mporpammbl > UHTepnpnbop > BUBPAH-2.2
Bbl3BaTb nporpamMmy «BMBPAH-2.2». Ha MOHUTOpe MOsIBUTCH OKHO
nporpamMMbl.
™ Bubpan-2.2 E=R[E=R >

Qain Hactporkn Cnpaska

e % @ il &

PucyHok B.1
Ana yTeHns AaHHbIX ¢ Nnpubopa u nx aanbHenwen obpaboTkm
HeobxoANMO co3aaTh HOBbIN NPOEKT MO0 OTKPbITb YXKE CYLLECTBYIO-
LLINMNA.
YTobbl CO3AaTb HOBbIN MPOEKT HY)XHO Ha)aTb MUKTOrpammy
«HoBbIN» MM BOCMOb30BaTbCA MEHIO «Dans», NoAMEHI0 «HOBbIN.
ByneTt npeano)eHo 3aaaTb MMS npoekTa. [poeKkT COCTOUT U3 rna.-
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Horo darna (uMs npoekta .xml) U nanku, B KOTOPOW XpaHSATCS 6u-
HapHble AaHHble npoekTa (MMA npoekTa .bin). locne HaxaTns Ha
KHONKY «Co3aaTb» nNpoekT 6yaeT co3aaH.

Ecnn npoekT, ¢ KOTopbIM Bbl cobunpaeTecb paboTaTtb, 6bin co-
30aH paHee, TO AN €ro OTKPbITUA CneayeT HaXaTb MUKTOorpammy
«OTKpbITb» MK BOCMONb30BaTbCd MeHI0 «®dann», nogMmeHto «OT-
KPbITb».
™ Bubpan-22 =N Bl ==

®aiin HacTtpodikw Cnpaska

®aiin: C\Program Files (x86 \nterpribor\Buipan-2. X\bin\test xml

COnucaHie | BuBpoadanksaTop | PerucTpaTop

PucyHok B.2

ANns cUNTbIBAHWUS [AHHbIX, BKJIHOYEHHBbIN NMPUOOpP HYXXHO MnoA-
KmtounTb K MK ¢ noMouwpbto komniekTHoro USB kabens. MNpubop He
AO/MKEH HAXOAUTbCA B peXxuMme uaMmepeHusl. BblbpaB MyHKT MEHIO
«®ann > Cuntatb € npmbopa» nMmbo KHomnkon «CumTtaTh C Npubopa»
3aMyCTUTb NPOLIECC YTEHUS AaHHbIX. [OABMBLUMACS Ha dKpaHe npo-
rpecc-6ap oTobpakaeT KOMMYeCcTBO nepeaaHHbIX AaHHbIX, Nocne 3a-
BepweHns yteHus byaeTr oTtobpakeHa MHpOopMauus O CUMTAHHbIX
pesynbTatax.

-

CuymnTbIBaHKE Hndo (25w
. CumntaHo | AobaeneHo | CoBnaaeHHA
! i - BubpoaHanusaTop 21 19 2

CumntaHo: 3 333 606 Hant PerucTpaTop 3 1 5

PucyHok B.3 PucyHok B.4
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Ans paboTbl ¢ AaHHbIMM BMBpOAHaNM3aTopa HY>XHO BblOpaTb
BKNIaaKy «BubpoaHanusatop».

B AaHHOM OKHe nporpaMMbl byayT 0TO6paXkeHbl:

— CMUCOK CYMTaAHHBIX C Npnbopa 3anucen ¢ NapamMeTpamMm Kax-
[I0N 3anuncu;

— ANS KaXaou 3anucy Tabnmua CooTBETCTBUS aMNNnTya NU3Me-
PSIEMOro NapaMeTpa KaXXAoWn CnekTpanbHON NNHWUN;

— NS KaXXA0M 3anmcuy ocuuniiorpaMma BMbpocurHana n paccum-
TaHHbIN MO HEW CMEKTP M3MEPSIEMOro nNapaMeTpa.

o |[@][=

m Bubpan-2.2

Daiin Hacrpoiikw Cnpaska

Onm:aHnej' BrfipoaHanusaTop Pernc‘rpaTop}

Aata Bpema Homep  OfbexT Auanason, M YeKs,Mufc S, MM %:5{[5299?0799(1917ﬁ:CneKTpanbnmﬁ v [
26.07.16| 12:33:03] 2| Besumenn-1 1000| 130,582 05| Fre Yemic [
26.07.16 12:32:25 1 Besmmenm-1 1000 130,591 B | 22,5000 0,118 400
25,000 0,145
27,500 0,175 S A
30,000 0,219 b
32,500 0,294 = om0
35,000 0,450
37,500 0,905 100
40,000 184,658
42,500 0,922
5,000 0,450 100 200 300 400 500 600 700 8OO 900
47,500, 0,320 . )
50,000 0,245 CurHan:
52,500/ 0,200
55,0000 0,172 400 1
57,500/ 0,148 o 200 il ! L
60,000 0,133 £ o [fil AR
v |[Tezs00 0,121] ~| |5 00 M Uil (1}
KomMMeHTapHH: -400 ! 1 I | I 1 T ! ! 1
0.0 02 0.4 06 08 1.0 1.2 1.4 1.6 1.8
Bpema
KR EEERERE

PucyHok B.5
CnekTp curHana MoXXHO NoAapobHO NPOCMOTPETb B OTAE/IbHOM
OKHe. [Ins 3TOoro CiyXuT KHornka «[paduk crnekTpa B OTAE/bHOM

OKHE>,

m Bubpoananuzatop. Cnektp

CNeKTPanbHbIM | OkTaBHEIM [ 1/3 OKTaBHBI |

=infE]

200

150

100

50

3KCNopTHPOBaTL B Excel ] [ CoxXpaHnTb B dakne...

J

Mevate. ..

PucyHok B.6
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34ecb Xe AO0CTYMHbl pe3y/bTaTbl OKTAaBHOIO M TPETbOKTABHOIO

dHaJIn3a.

m BubpoaHanusatop. Cnektp

| CnekTpaneHbIA ; OKTaBHEIR OKTEBHBIM |

=8 EoR =)

450

m BubpoaHanuzatop. Cnektp

CeKTpanbHbii l OKTaBHbIﬁ“ 1{3 oKTaBHEIA

=8 ECR =3

400

450

350

400

300

350

¥,Mm/C

250

300

200

Ve

250

150

200

150

100

100

50

8,0 16,0 31,5 63,0
Fly

125,0 250,0

500,0 5,0

L A
§0 125 20,0 31,5 S0,0 80,0 1250 200,0 3150 S00,0 800,0

J J

[ 3KCnopTHpoBaTh B Excel ] [ CoxpaHuTb B danne. ..

) {

MNevate

3KcnopTHpoBate B Excel

COXPaHHTE B daine. .. Medate. ..

PucyHok B.7

PucyHok B.8

[laHHbIe CNeKTpasibHOro, OKTAaBHOIO N TPETLOKTAaBHOIO aHann3a
MOX>XHO 3KCMOopTMpoBaTh B Excel, coxpahutb B thalnne nnm pacneya-
TaTb Ha NpuHTepe. 1 3Toro Hy>KHO BOCMO/1b30BaTbCA COOTBETCTBY-

IOLLLEeN KHOMKOM B OKHeE.

AHaNOrMYyHO CrNeKkTpy, AOCTYMNEH AEeTasNbHbIA MPOCMOTP OCLMII-
norpaMMbl BUBpOCUIHanNa, Ans Yero CAy>XuT KHomka «[paduk cur-

HaJla B OTAE/IbHOM OKHE>,

™ Bubpoananusatop. Curran o |=E
Hauvano: AnNMTENEHOCTD:
05y 05 M 0 c 304 5 me 0|y 05 M 0 c hoz % me
| I
BribpaHo:
400
w 200
? 0 = PN A AT ¥
> o0 T o E2nllnens = N
-400
0.31 0.32 0.33 0.34 0.35 0.36 0.37 0.38 0.39 0.40
Bpema
CurHan:
o 400
T 203 MARAAARARAARARAANARANAAAARAAARAARARARAARAAARARRARARARARARARAARANANAARARARAARARA
f. 2o WM VA Y W WY Yy VAV WY VY Y T W M U WV YV Y WY MY Y
-400 T
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8
Bpema
3KCcnopTHpoBaTh B Excel ] { CoXpaH1TL B harne. .. ] [ MeYatk... ]

PucyHok B.9

BblAeneHHbIN y4acTOK CMrHana MOXHO 3KCNopTupoBaTh B Excel,

COXpaHUTb B anie nnm pacnevataTtb Ha NPUHTEPE.

Ans kaxaou 3anncyu BuOpoaHanM3aTopa MOXHO BbIMOSHUTD

ApYron CnekTpanbHblA aHanu3. NS U3MEHEHWUs AOCTYMHbl Takue
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NYyHKTbI, Kak «W/3mepsieMbli napameTp», «Tun cnektpa» u «Bua

4
WMzMepaeMel napaMeTp  Tun cnekTpa  Kon-o AMHMi  OKHO Kaon-s0 £

BrBpockopocT!

F,ly

0,520/ BubpockopocTe MakcHmMyM I | MpamoyronsHoe |

1501 BbpOcKopocTh B Makcrnyh 400 MpamoyronsHoe 22,500
BrbponepemeweHme 25,000
BrBpockopocTe | 27,500

30,000

PucyHok B.10
[ns paboTbl C AaHHLIMK perncTpaTopa HyXHO BblbpaTh BKIAAKY
«PerucrpaTop».

Bubpan-2.2 o[ =D
M Buep o) -]

Daiin Hactpoiikn Cnpaska

D@2 MBS

il priboriBubpan-2.2bint1 32 xml
| Omcare | BuSpoananveatop | Perwerpatop |
Aata Bpema AnnTensHoc T OfbexT Ananazon, My
26.07.16| 12:32:05] 18,57(\ Bes nmenHn-1 IDD‘l
CurHan: l@
400
300

w
w
w
w
\

0 2 4 6 g 10 12 14 16 18 20 22 24 26 28

EEEEES TR

PucyHok B.11
‘padmK curHana, ¢ BO3MOXKHOCTbIO AeTa/lbHOro NPOCMOTPa UH-
TepecytoLero y4yacrtka, 40CTyNeH Ang NnpocMoTpa B OTAENIbHOM OKHe
MO HaXaTUIO KHOMKK «'paduK curHana B OTAENbHOM OKHE».
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mPerW:TpaTop. Curnan = |[-E
Hauvano: AnUTENEHOCTD:
05|y 05n SElc 381 5 mc 05|y 05 ™ 0 c 49 5 mMc
BribpaHo:
400
200
e
? 0 \ _ﬂ/’ \"-\_
z //"' ‘\_-
-200
-400
5.385 5.390 5.395 5.400 5.405 5.410 5.415 5.420 5.425 5.430
Bpema
ChrHan:
=
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£ -400 :
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Bpemsa
‘ SKCNopTHPOBaTE B Excel ] [ CoxpaHTb B dakne. .. ] [ MNevate... ]

PucyHok B.12

BblaeneHHbIN y4aCTOK CUrHana MoXHO 3KCNopTMpoBaThb B Excel,
COXpaHUTb B danne, uam oTnpaBUTb Ha NeYvaTb.

Mpy HaXXaTuUM Ha KHOMKY «BbluMcneHne cnekTpa» Ha BKIaJKe
«Peructpatop», 6yaeT OTKPbITO OKHO, COAEp)AlLUee HACTPOUKMU
CMEeKTPasibHOro aHanm3a Ans CMrHana, 3anncaHHoro B peXkume peru-
cTpaTtopa. 3aaaB TpebyeMble MapaMeTpbl CNEKTPAIbHOrO aHanm3a, u
YKa3aB MHTEPECYIOLNN Y4aCTOK CUrHana, MOXHO BbIMO/HUTb CMEK-
TpasibHbIA, OKTABHbIA M TPETbOKTABHbIM aHaNn3, HaXaB Ha KHOMKY

«BblYMCIUTL>.
m Peructpatop, CnekTpanbHbii aHaAKs E”E@

ANUTENBHOCTE!

Hauano:

OFH|u 05m 7B c 861 5 mMc lc

—

BribpaHo:

400
AnanazoH:

AR RARARARARAAAARARARAARARARARAAAAR ropmers:
VA VRS UV VI YUY comecreo mossicnecrsss 100 =

¥,mm/c

Thn cnekTpa: MaKcHmyM

OKHO: MpaMoyronbHoe

Konn4ecTso AaMNos: 1 :

MNepekpbITHE A3MNOB! 0 v | %%

[ BelMMCMTE

COXpaHHTE

PucyHok B.13
Mocne BbluMcneHnn ByaeT oTobpaXkeH CnekTp BbibpaHHOW ya-
CTU CUrHana n CTaHET aKTUBHOW KHoMKa «CoxpaHuTb». HaxaTnem
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3TOWN KHOMKW pe3ynbTaTbl aHanm3a (cnekTp v BbibpaHHas 4YacTb Cur-
Hana) 6yayT coxpaHeHbl BO BKagKke «BubpoaHanusaTop» B CTpoOKe

6e3 HoMepa.

.
™ Bubpan-2.2 [o][@][=]
Dain Hacrpoiiku Cnpaska
DS MBS
daiin: C:\Program Files (x¢ iterpriborBubpad-2.2hint1 32 xml
[ Onvcarme | Brpoananizatop | pervcrpatop|

I 2 “« ~ |
Aata Bpema HoMep  OfbexT AnanazoH,lu  Yeks,mmfc S, MM J:B"GWHED b | CEKTPanGHbI v L
26.07.16| 12:33:03 2| Besmmern-1 Fafu Syp
26,07.16  12:32:39 Be3 uMeHu-1 1,000 0.8
26.07.16] 12:32:25) 1| Bes vmenn-1| 1000 130,591 05 2,000 ’
3,000
4,000] |z di8
5,000 % 04
6,000
7,000 0,2
8,000
3,000 1
10,000 10 20 30 40 SO 60 70 80 90
,
11,000 L Fily
12,000 CurHan:
13,000
14,000 400
15,000 3 200
16,000 ~[|I§ o
v« Lom » > 00 | ] T
[Korenapim: 00 I 1 *
o0 01 02 03 04 05 06 07 08 09
Bpemsa
L e Jr Jim Ji=]

PucyHok B.14
[Ans naHHOWM 3anucu AOCTYMHbI BCe DYHKUMN KaK anst 06blYHOM
3anucu, caenaHHou npubopoM B pexxnme «BubpoaHanunsatop». [aTta
N BPEMS TAaKOW 3annCU COOTBETCTBYIOT TAKOBbIM /11 Ha4ana Bblae-
NIEHHOr0 Yy4yacTKa CUrHana perucrtpauum, Ass KOTOPOro rnpowu3Bo-
AWNCS CNEKTPasbHbIN aHanm3.
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MPUNOXKEHME I
MPOrPAMMA 3AJAHVUS UMEH OB BEKTOB

[porpaMMa 3agaHunst UMEH 06LEKTOB YCTaHABIMBAETCS aBTOMa-
TMYECKN C NporpaMmon cBsi3u. lNporpamMma npeaHasHadyeHa ans pe-
OAKTUPOBaHUS Ha3BaHUM OOBLEKTOB KOHTPONS, COAEpXKALUUXCS B
MeHI0 npnbopa «O6bekT» noa Ha3BaHMsaMU «be3 nmeHn-1, . . ., bes
NMEHN-20».
[ ™™ BMBPAH-2.2 (O6nexTsl) (o= =]

®aiin Hacrpodfikn Cnpaeka

=y =

@ain: BesbMAHHBIAT 2ml

Asei: | Pycowuain -

NO DBbexT
1 CTeHa "
2 |devratens
3 K.omMnpeccop
4

-

KoMMEHTapHK:

PucyHok .1

PAGOTA C MPOrPAMMOMN

N3 meHo «Myck» > «MporpaMmmbl» > «UHTepnpubop» >
«BUBPAH-2.2» 3anyctute nporpaMMy «BUBPAH-2.2 (061b-
€KTbl)>» 1 CO3/1aTb HOBbIN N OTKPbITb CYLLECTBYOLNN NPOEKT, AN
yero:

— BKJIIOUYUTb NUTaHKe npubopa;

— NOAKNIOUNTL NpUBOP K KOMMbLOTEPY C noMoLbio USB-kabens;

— B Npnbope BbINTU U3 pEXNMA U3MEPEHUS;

— 3anncaTtb, coAepXXalmecs B NpoekTe UMeHa 06beKTOB B Npu-
60p HaXxaTheM KHOMKKU «3anucaTtb B nNpnbop».

[Npy HeobxoAMMOCTM OTpPeaakTMpoBaTb UMetoLwmecs B npmbope
MMeHa 06BLEKTOB, A/151 Yero:

— 3anyctutb nporpammy BUBPAH-2.2(06bekTbl) 1 co3aaTb HO-
BblA MPOEKT;
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— BKJIIOYUTb NUTaHMe npubopa;

— NoAKNYUTb NPUBOP K KOMMbOTEPY € NnomoLlbio USB-kabens;

— B Npnbope BbINTU U3 pEXNMa U3MEPEHUS;

— cynTaThb M3 Npubopa nMerLmnecss UMeHa 06beEKTOB HaXkaTUEM
KHOMKN «CuynTaTb C Nnpubopa»;

— OTpedakTMpoBaTb B nporpaMMme Tpebyemble NMeHa;

— 3anucatb OTPeaaKTUPOBAHHYIO WHGOpMauMilo B npubop,
Ha)aB KHOMKY «3anuncaTtb B Npubop».

MNpyn peaakTUpPOBaHUKM cneayeT MMETb B BWUAY, YTO MYCTOM
CTpOKe COOTBETCTBYET Ha3BaHue «be3 MMeHu», Ha3BaHMe obbeKkTa
OrpaHM4YeHHOo 12 cMMBONaMu.

[pwv 3agaHnn MMEH OOBLEKTOB CrieayeT YKa3aTb A3bIK MEHIO Mpu-
6opa, K KOTOPOMY OHWM 6yayT OTHOCUTbLCS.
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NMPUNOXEHUE
NMPOrPAMMA CHUTbIBAHUSA COAEPXXUMOI'O 3KPAHA

[porpamMMa no3BOSISET CUMTaTb COAEPXKNMOE 3KpaHa npmnbopa B Nio-
6011 MOMEHT BpeMeHU (3a MCKTIIOYEHMEM MOMEHTOB, Korga npubop
HaxoauUTCA B peXxnMe N3MepeHus).

P Baetpain-22 (CriMasOx C SKpaNa NpHGOPa) E'E'@f

©ain Hactpofikm Cnpaexa

[ Ctu'ra.'rhcrnﬁupa ]

[ KomnuposaTb ]

[ B coxparms Kak... ]

7] x2

PucyHok .1
PABOTA C MPOrPAMMOW
3anyctutb nporpammy BUBPAH-2.2 (CHMMOK C 3KpaHa npmnbopa).
BknounTb nuTaHmne npmbopa, NOAKNIOYMTL NPUBOP K KOMMbIOTEpPY C
nomoulbto USB-kabensi n nepentn B TpebyeMbldi NMYHKT MEHIO Mpu-
6opa.
CunTaTb CoAepPXXUMOe 3KpaHa, HaXkaB KHOMKY «CyuTaTb C npubopa».
[anee, nonyyeHHOEe U306pa)keHne MOXXHO CKOnNMpoBaThb B bydep 06-
MeHa Mbo coxpaHuTb B BUAe hanna.

ApxaHrenbck (8182)63-90-72 WxeBck (3412)26-03-58 MarHutoropck (3519)55-03-13 Mepmb  (342)205-81-47 CypryT (3462)77-98-35
Actana (7172)727-132 WUpkyTck (395)279-98-46 MockBa (495)268-04-70 PocTtoB-Ha-floHy (863)308-18-15 TBepb (4822)63-31-35
AcTtpaxaHb (8512)99-46-04 KasaHnb (843)206-01-48 MypmaHck (8152)59-64-93 PAsaHb (4912)46-61-64 Tomck (3822)98-41-53
BapHayn (3852)73-04-60 Kanununrpap (4012)72-03-81 HaGepexHble YenHbl (8552)20-53-41 Camapa (846)206-03-16 Tyna (4872)74-02-29
Benropop (4722)40-23-64 Kanyra (4842)92-23-67 HwxHuin HoBropop (831)429-08-12 CaHkT-MeTepbypr (812)309-46-40 TiomeHb (3452)66-21-18
BpsaHck (4832)59-03-52 KemepoBo (3842)65-04-62 HoBoky3HeuUk (3843)20-46-81 CapartoB (845)249-38-78 YnbAHOBCK (8422)24-23-59
BnapmBocTok (423)249-28-31 KupoB (8332)68-02-04 HoBocubupck (383)227-86-73 CeBacTononb (8692)22-31-93 Ydba (347)229-48-12
Bonrorpap (844)278-03-48 KpacHopap (861)203-40-90 Omck (3812)21-46-40 Cumdbepononb (3652)67-13-56 Xa6apoBck (4212)92-98-04
Bonorpa (8172)26-41-59 KpacHosipck (391)204-63-61 Open (4862)44-53-42 CMmoneHck (4812)29-41-54 YenabuHck (351)202-03-61
BopoHex (473)204-51-73 Kypck (4712)77-13-04 OpeHbypr (3532)37-68-04 Couun (862)225-72-31 Yepenosey, (8202)49-02-64

ExaTepuHbypr (343)384-55-89 Nuneuk (4742)52-20-81 Mewsa (8412)22-31-16 Craspononb (8652)20-65-13 fpocnaenb  (4852)69-52-93
MBaHoBo (4932)77-34-06

Kuprusua (996)312-96-26-47 Poccua (495)268-04-70 Kasaxcran (772)734-952-31

https://interpribor.nt-rt.ru/ || irz@nt-rt.ru
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