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PyKOBOACTBO MO 3KCnyaTauuu npegHasHavyeHo Ans U3yveHus
XapaKTepPUCTKK, NpuHUMNa paboTbl, YCTPOMCTBA, KOHCTPYKLMK U MNO-
psiika MCMonb30BaHUSA BMbpoaHanusatopa BUBPAH (manee — npwu-
60p) C Uenblo NPaBWUILHOW €ro 3KCnyaTaumu.

Mpunbopbl BbINycKalOTCA B ABYX Moandukaumsax BUBPAH-3.1 u
BMBPAH-3.2, oThnyatowmx gnanasoHOM U3MepeHns:

- moandukaumsa BUBPAH-3.1 paboTaeT B Anana3oHe 4acToT OT
5 no 1000 ly;

- moaudukaumsa BUMBPAH-3.2 - B gnana3oHe 4acTtoT OoT 5 Ao
10000 Iu.

O6e Mmoandukaumm MMeroT BO3MOXHOCTb OAHOBPEMEHHOIO NoA-
KNIOYEHNA 00 YeTblpex BUOPOM3MepuUTesibHbIX AATYMKOB M MO3BO-
NAKT OCYLWECTBNATb U3MEPEHUS B pexkume BnbpoaHanunsatopa u pe-
FMCTpPaTopa AaHHbIX.

[laHHOe pPYKOBOACTBO COAEPXKMUT TEXHUYECKOe OornmncaHue n WH-
CTPYKUMIO MO 3KCrlyaTauun ansg mM3yvyeHus BCeX YKasaHHbIX MOAu-
bukauun.

B cBA3K C NOCTOSsAHHON paboTon MO COBEPLUEHCTBOBAHWUIO MpU-
6opa, ynyyweHneM ero TeXHNYECKNX 1 NoTpedbuTenbCknx KayvecTs, B
KOHCTPYKLWIO MOTYT 6bITb BHECEHbI HE3HAYUTESbHbIE U3MEHEHUS, HE
OTPa)€HHbIe B HACTOSILLEM N3OaHUN,

PaboTa ¢ npnubopoM AonycKkaeTcsl TONbKO MOC/e U3y4YeHns py-
KOBOZACTBA Mo 3KCrnyaTauuu.

1 HASBHAYEHMUE N OBJIACTb NPUMEHEHUSA

1.1 BubpoaHanusaTopbl-perncrpatopbl noptatueHble BUBPAH
(nanee — npubopsbl), NpeaHa3Ha4yeHb!l 4151 U3MEPEHNS N perncTpauunm
cpenHero kBaapaTuyeckoro 3HayeHus (CK3) HanpshkeHns nepeMeH-
HOro TOKa, BMOPOCKOPOCTU, BMBPOYCKOpeHUSs, BUbponepeMeLleHus
N BMOPOAMArHOCTUKN TEXHONOMMYEeCcKoro 0b6opyaoBaHUsl, KOHCTPYK-
LIA, OCHOBAaHWI, COOPY>KEHNN, KOMMNPECCOPOB, ABUraTeneun, TypovH,
BEHTUNSATOPOB.

1.2 OcHOBHOe Ha3Ha4yeHune npubopa — 3anncb N aHanu3 Kose-
6aTenbHbIX MPOLIECCOB pPas3/IMYHbIX OO6BLEKTOB, MNOUCK AedeKToB
CTPYKTYpbl U3AENMIA METOAOM COMOCTAB/IEHUS peaKLMM Ha yaapHOE
BO3ENCTBME C 3Ta/IOHHbIM CMEKTPOM. BO3MOXXHO MpMMEHEHNE npwu-



bopa AN OueHKM BNUAHMA BMOpaUMM Ha 4YenoBeka B MPou3Boa-
CTBEHHbIX, XW/bIX N OOLWECTBEHHbIX 30aHUAX B COOTBETCTBUM C
CH 2.2.4/2.1.8.566.

1.3 Mpubop npousBoanT 3anucb BMO6pokonebaHnin No YeTbIpEM
KaHanaM B 3aJaBaeMOM BpPeMEHHOM WMHTepBane (C py4HbiM, BHELU-
HAM WX AaBTOMaTMYECKUM 3aryckoM MO 3aJaBaeMOMy MOPOroBoMy
YPOBHIO) U onpepensietT ux coctas no 200, 400 wnm 800 nuHMSM
crnekTpa (KOMMblOTEpHasi nporpaMMa, rnocrasfnsieMass ¢ npnbopom,
NO3BOJISIET BbINONHATL aHanu3 no 1600, 3200, 6400, 12800 nnHmnam
CreKTpa);

- BbIMNOMHSET BblYMCIEHUS aMNANTYAHOrO 3HadveHus (A3) Bubpo-
YyCKOpeHusi, cpeaHero kBaapatuyeckoro 3HadeHns (CK3) Bnbpocko-
poctn 1 A3 BubponepemMeLleHus;

- MOXET KOMMIEKTOBATbLCS BMOpOAaTUMKAMN, BbIXOAHOW CUIMHanN
KOTOpPbIX MNpONopuUuoHaneH BUOPOYCKOPEHMIO («akcenepoMeTp»)
nnn sBmbpockopocTtn («BenocumeTp»). NIHdpopMaums o Tvne aatym-
KOB M UX KO3 durLUMeHTe npeobpa3oBaHnst XpaHUTCS B NAMATH Mpu-
6opa (BO3MOXXHO XpPaHWUTb AaHHbIE O YETLIPEX AaTumMKax), CBeAEeHUS
O TUNe N YyBCTBUTENbHOCTM AATYMKOB BBOASATCSH B MEHIO npubopa
«YCTaHOBKN» — «AKTMBHbIE KaHasbl» (CM. NYHKT 3.4.5).

1.4 Pabouue ycnosus akcnayaTaumn: AmanasoH TemMnepaTyp oT
MUHyC 20 go nntoc 40 °C, oTHOCUTENbHAA BNAXXHOCTb BO34yxa OO
80 % npwu TeMnepaType ntoc 25 °C, atmocdepHoe aasneHue ot 84
no 106,7 kla.

1.5 MNpubop BUBPAH cooTeeTcTBYET 06bIKHOBEHHOMY UCMOSHE-
HUIO u3aenuin TpeTbero nopsaaka no FOCT P 52931.



2 METPOJIOT'MYECKUE N TEXHUYECKUE

XAPAKTEPUCTUKHU

Tabnuua 1 - MeTponormyeckme XxapakTepucTuKu

HanmeHoBaHMe XapaKTepuUCTUKK 3Ha4yeHune
[AnanazoHbl paboumnx yacrtor, 'y ot 5 go 100
oT 5 go 1000

ot 25 po 10000*

[AnanasoH nsmepeHnsa CK3 nepemeHHOro

Hanps>keHns, mB ot 0,4 no 3000

HepaBHOMEPHOCTb aMNANTYAHO-Y4aCTOTHOM

xapaktepuctukn (A4X) B paboueM gnanasoHe

yacTtoT, % + 2

MNpeaenbl OCHOBHOM OTHOCUTENbHOW

norpeLwHocTn namepeHnsa CK3 HanpskeHus

nepeMeHHOro Toka B paboyem gnanasoHe

aMnanTya U Yactot, % + 2

[Anana3oH n3MepeHn 3Ha4eHnin

BMOpoONapaMeTpoB:

- aMnNInTyabl BUBPOYCKOpPEHUS, M/C? oT 1 go 400
(ot 0,06 oo 420)**

- CK3 Bubpockopoctn, Mm/c ot 0,1 go 500

- aMnIMTyAbl BUbpornepemeLLeHnsi, MKM oT 5 go 600

(ot 2 po 5000)**

Mpeaenbl OCHOBHOM OTHOCUTENbHOW
norpewHocTn npunbopa npu namepeHmn CK3
BMOPOCKOPOCTU, aMNnTy bl
BMbponepeMelleHns n aMnanTyasbl
BnbpoyckopeHus, %

+ 2

MNpeaenbl OCHOBHOM OTHOCUTENbHOM
NOrpeLIHOCTN n3MepeHnst BUBpOCKOpPOCTH,
amMnAnTyabl BubponepemMeLLeHnst 1 aMnanMTyapl
BMOPOYCKOPEHUS MpY AOBEPUTESTbHOM
BeposiTHocTK 0,95 B paboueM ananasoHe
aMnanTya v vactot, %

+ 3,5




MNpoaomxkeHune Tabnuubl 1

HavMeHoBaHVe XapaKTepUCTUKK 3Ha4veHune
HopMarbHble yCNoBUSt U3MEPEHNIA:
- TemnepaTypa OKpy><atoLLen cpeapl, °C; 20+ 5
- OTHOCUTE/IbHAsA BAaXXHOCTb, % A0 80 npu 25 °C

* TexHUYeCcKMe XapaKTepUCTUKM Ans npubopa Moandukaumm
BUBPAH-3.2

™ 3HauyeHVs AMAnNa3oHOB NpUBEEHb! ANS AATYMKOB YyBCTBU-
TenbHocTbio 10 MB/(M/c?) (100 MB/qg).

YyBCTBUTENBHOCTb BMOPOAATUMKOB, MPUMEHSIEMbIX C NpUGo-
pOM, NPVBEAEHA B NAcnopTax AaTUYMKOB M3 KOMM/IEKTA MOCTABKM!.

Tabnuua 2 — TexHn4yeckne XxapakTepucTukn
Ycnosus akcnnyaTaunu:

- TeMnepaTtypa OKpyxatowero so3ayxa, °C oT -20 go +40
- OTHOCUTENbHAs BMAXHOCTb BO34yXa Nnpu

nntoc 25 °C, He 6onee, % 80

- aTMochepHoe aasneHue, Klla ot 84,0 no 106,7

Hanps»xeHue nutaHus, B:
- OT BCTPOEHHOro akKKymynsaTopa

- OT BHELUHero UCToOYHMKa NuTaHnsa (3apsiaHoe 3,7 £0,5
YCTPOWCTBO) 5,0+ 0,25
MNoTpebnsiemas MOWHOCTb, BT, He bonee 1,7
Macca, Kkr, He bonee 1,5
[abapuTHbIE pa3Mepbl

(ANnHaxWMpUHaxBbICOTa), MM, He bonee 230x100x35




3 YCTPOMCTBO U PABOTA
3.1 MpuHUuMn paboTbl

MpuHUMn paboTbl Npnbopa OCHOBaAH Ha (uKcaumm M 3anucu
CUrHanoB BMOpokonebaHunm BUOPOU3MEPUTENBHLIMK AaTYMKaMy,
YCTaHOBJ/IEHHbIMW Ha KOHTPOJIbHbIX TOUKax 06bekToB. JaTunku nog-
KI0YAOTCA KO BXOAAM 3NeKTPOHHOro 610ka. BubponsmeputenbHole
AAaTUYMKM BOCMPUHMMAIOT MexaHudeckne konebaHus obbekTa KOH-
Tpons, NpeobpasyoT UX B 31EKTPUYECKME CUTHAsbl Pa3IMYHOM Ya-
CTOTbl U HanpsiXeHus, B TeYEeHNe 3a1laBaeMoro MHTepBana BpeMeHM.
DNEKTPUYECKNE CUrHanbl NepeaatoTcsl B ANEKTPOHHbIM 610K U npe-
obpasyloTcs B napaMeTpbl BubpoyckopeHunst (A), BMOBPOCKOPOCTU
(Vck3) u BubponepeMelleHuns (S). MonyyeHHble aaHHbIe oTObpaxa-
I0TCS Ha AMCriee 3N1eKTPOHHOro 650ka. Mpu 3ToM, BblYMCIEHUS BUO-

ponapamMeTpoB B npubope npoms3BoanTCs No opMynam:
UBX

AZT,
. A
CKB_ZTE\/Ef,
A
S_(Zn-f)Z’

roe Usx — CK3 nogaBaeMoro Ha Bxog npubopa HanpsikeHus,
MB;

f— yacTtoTa curHana u;

k — Ko3(bDULIMEHT YyBCTBUTENBHOCTU, MB/M/C?;

A — aMnNnNuTyaHoe 3HaveHne otobpa)kaemoro npnbopom BUGPO-
yCKOpeHus, M/c?;

Vckz — oTobpaxkaemoe npmbopoM 3HadeHne CK3 BMOpPOCKOpO-
CTWN, MM/C;

S — oTobpaxkaemoe NpMbOpPOM 3HaAYEHUEe aMnnTyabl BUbpone-
pPEMELLEHUS, MKM.

3.2 YcTpoicTBo npubopa

Npnbop CcoCTOUT N3 YeTblipex BUOPOAATUNKOB N 31EKTPOHHOIO
6noka.

BHewHwnn Bua npubopa BUBPAH-3.1, BUBPAH-3.2 npuBeaeH Ha
pucyHke 1. Ha nuueBon naHenu Kkopryca 351ekTpoHHoro 651oka 1 pac-
NOSI0XeHbl KnaBnatypa 3 U OKHO rpaduyeckoro aucnnes 2.



B BEpXHeN TOpLEBOW YacTN KOpryca HaxoasTCs pa3beMbl 4 AN
NOAK/TIOYEHMS BMOpoAaTUMKoB 6. Ha npaBol 6OKOBOW CTEHKE MMe-
eTcs pasbeM 5 USB-mHTepdenca CcBsA3n C KOMMNbIOTEPOM ANia nepe-
Aayn 1 06paboTKn pe3ynbTaToB, a TAKXE BHELIHEN CUHXPOHU3aLMK
Hayana U3MepeHUN.

Kaxxabii BUOpoAaTUnK CHabXeH MarHUTHOW nnatdhopMon Ans
KpenneHuss Ha MOBEPXHOCTM KOHTponupyeMoro obbekta. Kpome
TOro, AATYMK MOXET OblTb 3aKpensieH npuv MNoMolmn pe3bboBOK
Wnunbku. LLINunbKa 3akpenneHa B LIEHTPE OCHOBAHUA AaTyuka, Ha
Hel pacnono)eHa MarHuTHasa nnatdgopma.

PucyHok 2 — O6Lwmi BUA TPEXOCEBOrO CEMCMOMETPA
ans npubopos BUBPAH-3.1, BUBPAH-3.2 Bepcuu 1.



3.3 KnaBuartypa

- BkitoueHne un BbIKItoueHne npubopa

- MepeBoa npubopa 13 pexmMMa MeHI0 B PeXXnM nsmepe-
H1s (measuring)
- QuKcaumns oMepeaHoro pesynbTata B naMatn (memory)

- Bxoa v BbIXOA M3 MYHKTOB MTABHOIO MEHIO U MOAMEHIO
C COXPAHEHWEM BbIMONHEHHbIX U3MEHEHWM
- BbIX0/1 U3 pexnMa U3MepeHns

|8 B8

-  bBbicTpbii  BxoA B MYHKT [/T@BHOMO  MEHIO
«YCTAHOBKW»

B E

- Bblbop CTpOKM MeHI0

- Mepexoa K Apyrov ycTaHaBIMBAaEMOW BENTMUYNHE;

- [poCMOTp NaMATK pe3ynbTaToB Mo AaTaMm U3
«ApxuBa»

B8 8

- YnpaBneHue KypcopoMm (MUratowmn 3Hak, undpa v T.1.)
B peXnMax YCTaHOBKM pabounx rnapaMeTpoB M NMpocMoTpa
apxuBa

- [IpoCcMOTp NaMATK pe3ynbTaToB MO HOMEepaM 13
«ApxuBa>»

BE

- YCTaHOBKa YMCNOBbLIX 3HAYEHWUM MapaMeTpoB (KpaTKo-
BpPEMEHHOE HaXaTue M3MEHSIET 3HaJYeHue Ha eauHuuly, a
Npy yaepXXaHun NpoOUCXoauT HernpepbiBHOE W3MEHeHune
yncna)

- Perynuposka koadduumeHTa ycmneHums

- Perynuposka MacwTaba ocumnnorpaMMbl CUrHasa rno
rOpU30HTaNn

- BbICTpbIM BLIOOP NEpPBOW/NOCNEAHEN CTPOKU MEHIO

- NpeaHasHayeHbl ANs U3MeHEeHUs MacluTaba
- CMelLleHNe OKHa OCLIM/INIOrpaMMbl CUrHana rno ropusoH-
Tanu

¥ @9

- Tpu nporpaMmupyemMble MHOro(yHKUMOHasbHbIE KNa-
BUWK «TporpaMMHbIe KHOMKW>. VcnonHsemas ¢yHK-
LUMA NpyU HaXkaTUW Ha KiaBuLly, 3aBUCUT OT pexuma pa-
60Tbl Npnbopa 1 oTobpaxkaeTcs Ha aucrnee psaoM C KOH-
KPETHOW KNTaBULLIEN.




3.4 Cucrema MeHI10 npubopa
3.4.1 NmaBHOe MeHI0 Nnpubopa

[laBHOE MEHIO COAEPXKUT MYHKTbl MEHIO, MO3BONSIOLLME ONEPATUBHO
M3MEHSATb NapaMeTpbl paboTbl npubopa.

=% oy

BMBEPO3MEPEHINA »
APXIKB »
YCTAHOBKIA »
CEPBIAC »
[NOBEPKA 3
Mz2rMeHnTE
PucyHok 3

B BepHen 4actn amcnnest npubopa BO BCEX peXMMax paboThbl
BbIBOANTCS CTPOKA CTaTyCa, B KOTOPON OTOBPa)aeTcsi COCTOSAHUE 3a-
psfa BCTPOEHHOro akKymynsaTopa, noaknodyeHne K USB-nopty kom-
NblOTEPA UM K BHELLHEMY UCTOYHUKY MUTaHUS, TeKyLlee BpeMS.

Tpebyemasi CTpoka MeHI0 UNun napameTp BblbMpaeTcs KHOMKaMu
, . BbibpaHHasa CTpoOKa BblaensieTcd MHBEPCHO TEMHbIM
¢oHOM, BbIGpaHHbIN NapaMeTp BbIAENSETCS ENTbIM LIBETOM.

KHoMnKu , OCYLLECTBNSAOT ObICTPbI MEepexoi  Ha
NepBY0/NOCNEAHION CTPOKY MEHIO COOTBETCTBEHHO.

KHonkow OCYLLECTBNSETCA BXOJ, U BbIXO[ U3 MYHKTOB NaB-
HOIO MEHIO M MOAMEHIO.

KHonka NCNonb3yeTcs Ans 6bICTporo BxoAa B MYHKT rfaBs-
Horo MmeHio «YCTAHOBKW>».
Mpyn YCTQHOBKE YMCIOBbLIX 3HAYEHWN MApPaMEeTPOB KHOMKaMu

, BblOMpaeTca pa3psaa uicna Anst USMEHEHUsl, @ KHOMKaMu
, YyCTaHaBNMBAETCS €ro 3HadyeHue. [N CoXpaHeHus ycTa-
HOBJ/IEHHOIO 3HA4Y€eHWs! NapaMeTpa 1 Bo3BpaTa B MeHI0 HeobxoaMMo

HaXXaTb NPOrpaMMHY0 KHOMKY «CoxXpaH.» Uu KHOMKY @,

B BepxHeM psaay knaBuaTypbl npubopa pacrnonaratotcs «Mpo-
rpaMMHble KHOMKW» a) «lMporpaMMHble KHOMKW>» BbIMNOJI-
HAIOT KOMaH/bl, PACMOSIOXXEHHbIE B HMDXKHEW 4YacTW AUCNIEs Haf

10



HUMU. B 3aBUCMMOCTU OT BbIOpaHHOro MyHKTa MEHIO U pexunma pa-
60Tbl QYHKLUMN KHOMOK N3MEHSAIOTCS.

3.4.2 MeHI0 «0O6BbeKkT>»

lNo3BonseT BblbpaTb Ha3BaHMe 06beKTa M3MepeHus, KOTopoe
ObyneT coxpaHeHO B apXxvBe BMeCTe C AaHHbIMW 3aMmepa. Ha3BaHus
06BEKTOB MOXHO U3MEHWUTL C MOMOLLbIO MPOrpaMMbl, NOCTAB/IIEMOWN
C npnbopom.

ObvexT

be3z nveHU-5

CoxpaH. BozbpaT

PucyHok 4

KHonkamu , MOX>XHO NpOCMaTpMBaThb Ha3BaHWUS 0O6bEKTa,
BbIOOp HEOOHXO0AMMOro MPOM3BOAUTCS MPOrPaMMHOM KHOMKOW
«CoxpaH.».

3.4.3 MeHro «<BUBPOU3MEPEHUSA»

ObbekT bez HUMEeHMU-1

BIBEPOM3MEPEHIAA b
APXIB b
SCTAHOBKIA b
CEPBIAC b
MNOBEPKA b
OTKPbITL
PucyHok 5

B nyHkTe rnasHoro meHio «BUBPOU3MEPEHUSA» ocyLlecTs-
naetcs Bblbop pexkmumoB «U3MEPEHUE>» vnn «PETUCTPALIUA»

COOTBETCTBYHOWMMUN NMPpOrpaMMHbIMN KHOMKAMU .

11



[ R79% 2

3MEPEHVE [MCTAUMSA

zrepsaenb1 NapaMeTe A| |izMepsembin NapamMeTe A
dianazoH 4YacToT 1000 lu| |AmnanazoH 4YacToT 1000 Tu
YJcunenuve 0-0-0-0 06| |HYocuneHuwe 0-0-0-0 @b
Bua zangcka Knorka| |Bua zangcka KHorka

[ararMeTrbl PervcTraumm

NzrepeH. Beixon PeruvcTe. Mz1epeH . Beixon Pervcte.

PucyHok 6 PucyHok 7

OnucaHune paboTbl B 3TUX pexXuMax npnBoanTcs Huxe B n.3.4.8
nn3.4.9

3.4.4 MeHo «APXUNB>»

B MeHi0 «APXMUB» MOXHO BblbpaTb pexum «M3mepeHne» nnu
«Perncrpaumsa» COOTBETCTBYIOLLMMU NPOrPaMMHbIMU KHOMKAMM.

Arxiab H3MEPEHHE
Pecupcel 3241000

MztepeH. | OTkebiTe || PeruvcTe.

PucyHok 8

[pu BXoae B apXuB Ha 3KpaHe nNpubopa oTobpaxkaeTcs pe3ysb-
TaT nocneaHero u3Mepenus. MNepenucrolBaHne pesyibTaToB N3Mepe-

HUW OCYLLECTBNSIETCA KHOMKaMM , . [lpOCMOTp MapaMeTpoB
CMEeKTPanbHOro aHanusa, ocuuinorpaMmel curHana n A3 Bubpoycko-
peHnsi, CK3 Bubpockopoctu n A3 BubponepemMelleHnst NponsBoanTcs
aHanorm4yHo n.3.4.8 u n.3.4.9.

«Pecypcbl B pexxuMme U3MepeHue» — NpocMOTp UMEKLLMNXCH
pecypcoB nNaMaTu: 0bLLEe KOTMYECTBO 3anncen, YMcno cBoO6OAHbIX U
UYMCNO 3aHATLIX MECT.

12



Pecupcel:

Bcero: 1000
3aHsaTo: 11
ChoboaHo: 989

OuwicTTe Beixon

PucyHok 9

«Pecypcbl B pexxuMme Perucrpauus» — npocMoTp UMelo-
LLMXCS pecypcoB namaTu: obuiee KONMYecTBO 3anucen, YnCio CBO-
604HbIX U YMCO 3aHATLIX MECT, OCTaBLleecs AOCTYMNHOe BpeMs 3a-
MUCK, KOTOPOE OMNpeaensieTcsl C y4eToM BblOpaHHOM 4YacTOTbl CUr-
Hana (MyHKT MeHo «/[lMana3oH 4acToT»).

I'IpM BbIXOAE U3 AAHHOIoO NMyHKTa MEHHK, MO >XejlaHUK, MOXXHO
OUYUCTUTDb NAMATb I'IpOFpaMMHOl‘;I KHOMKOM «OUNCTUTDB>.
[ h100% s« 17:29
Pecypchi:

Bcero: 2000
3aHaTO: 2
CéoboaHo: 1998

{lnTencHocTh: 2074 Bb BY9c
Ha 1000 M}

OumcTHUTE Beixona

PucyHok 10
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3.4.5 MeHro «YCTAHOBKW»

[laHHOE MEHI0 COAEPXXUT HACTPOMKM NapaMmeTpoB paboTbl npu-
6opa.

YCTAHOBKW 4

AKTWBHBIE KaHaMb 1-2-3-4

lHn cnexTea 800

Tun cnekTea MakcHMUM

Tvn okHa MPaMoYr 0ALHOE

KonmuecTtbo aarnob 1
PucyHok 11

«AKTMBHbIE€ KaHaJibl» — BbIOOp 415 KaXaoro u3 4-x KaHanos
TMna npeobpasoBaHus («AkcenepoMeTp» nnn «Benocnmetp»), Ko-
appuumneHTa npeobpaszoBaHMa AaTyunKka M TUMNA NOAKIOYEHUS AaT-
ynka («ICP» unn «MEMS»). Mpnbop NO3BONSET COXPaHWUTb AaHHbIE O
necstTn gatymkax. Jliobon m3 4-x KaHanoB MOXeT ObiTb BbIKIOYEH
(«BbIkn»).

AxkTIbHBIE KaHanbl:

- -

AxkceneporeTr
2:\lat.-2

_ KoadpomumeHT :
S: [ Bewn | [4@00] uB/m/C]

H: | Boikn fatum: | ICP

CoxpaH. Beixon

PucyHok 12

YCTaHOBKa NMpoOU3BOAUTCA KHOMKaMM ,, ,, coxpa-

HEHWe BbIBpaHHOI0 3HAaYeHUS — KHOMKOM «CoXpaH.».
«JINHUW CneKTpa» — YCTaHOBKA KOJIMYECTBA JIMHUA CNEKTPa,
pacCUMTbIBAEMbIX NMPW YaCTOTHOM aHanu3e B I1060M U3 peXXMMOB pa-

60Tbl. YCTaHOBKa NpPOM3BOANTCSA KHOMKOM N NPOrpaMMHbIMU
KHonKamMn «200», «400» nnmn «800»,
«Tun cneKkTpa» — NO3BOJSET BblOpPaTh YCPEAHEHHbIA CMEKTP,

14



nmbo crnekTp MakcMMymoB. Bbibop npon3BOAMTCS MPOrpamMmMHbIMU
KHOMKaMn «MakcuMym» n «Ycpeg.». [NyHKT UMeeT CMbICN, eC/n yCTa-
HOBJIEHO KO/TIMYECTBO AAMMOB curHana, bonbliee eavHULBI.

«TUN OKHa» — 33JaeT TUMN OKOHHOW (PYHKLMKN, UCMONb3yEMOW
NPV YaCTOTHOM aHanm3e. [JoCTynHbl TPY BUAA OKHA: NPSAMOYIO/IbHOE,
bnakMeHa 1 XaHa. Bbibop OCylLeCTBNSETCA COOTBETCTBYHOLIEN MPO-
FPaMMHOWN KHOTKOMN.

«KonunuectBo AoaMnoB» — 334aeT KOMYECTBO AaMMOB CUT-
Hana (1 — 5), ucnonb3yeMblX Npu aHanuse. BnivseT Ha BpeMsa nsme-
peHUs. YCTaHOBKa NMpOn3BOANTCS KHOMKOW «N3MEHUTL>.

3.4.6 MeHro «CEPBUC>»

[laHHOE MEHI0 COAEPXMT MpoYME HaCTpoukn npubopa, Takue
KaKk AaTta M BpPeMs, NapaMeTpbl 3HeprocbepexeHunst, A3blK MHTEp-
denca, a Takke MHDOPMaUMIO O MPOM3BOAUTENE U BEPCUIO MPO-
LUMBKK Npmbopa.

lata 1 bremus
IHeprrocbepexeHKe

dzbik {Lansuasge ) [
0 npownzboanTtene

Beixon

PucyHok 13

«JlaTta v BpeMsi» — COAEPXXUT HAaCTPONKM TEKYLLMX AaTbl U Bpe-
MEHW, @ TaKXXe KOppPeKLUN X0aa YacoB.

«3HeprocbepexeHme» — HaACTpPOMKa BPEMEHW AKTUBHOCTM
npubopa 10 ero aBTOMAaTUYECKOrO BbIK/TIOYEHNS U YMEHBLLEHUS Ap-
KOCTW 3KpaHa B HEAKTUBHOM PEXMME, a TaKXe YCTaHOBKa SPKOCTM B
paboyeM pexume.

«fI3bIK» — MO3BONSET BbIOPaTb PYCCKUA, MO0 AHITIMACKUM
A3bIK MHTEpdeNnca.

«0 npousBoguTene» — CoAepXUT MHMDOPMALINIO O NPOU3BO-
avtene npubopa 1 BEpCMo NporpaMMHOro obecneyveHus.

15



3.4.7 MeHo «MOBEPKA»

[laHHOE MEHI0 COAEPXXUT HACTPOMKM NapaMmeTpoB paboTbl npu-
bopa B pexume nosepKM

.ﬂ.manaan JacToT 1000 Tu
HcurneHue 0 db
Ko20ouumMeHT aaTyuka 10.00
U.A V.S
PucyHok 14

«A3mepsieMbi napaMeTp» — BbIOOP N3MEPSEMON BENTUUYUHDI:
CK3 HanpsixeHunst n A3 subpoyckopenus (U, A) nnm CK3 Bmubpocko-
poct n A3 Bubponepemellenms (V, S). Bblbop ocyLiecTBnseTcs npo-
FPAMMHBIMN KHOMKaMM.

«[lnanasoH 4acToT» — YCTaHOBKa paboyero Avanas3oHa 4a-
ctoT npubopa (100 Mu, 1000 Mu, 10000 ). Beibop ocyliecTBnseTCS
COOTBETCTBYHOLLEN NPOrPaMMHON KHOMKOM.

«YcuneHme» — YCTaHOBKA YCUNEHUS curHana. Haxkxatmem npo-
FPAMMHbIX KHOMOK MOXHO BblbpaTb ycuneHnne 0ab wnu 404b.

«KoachpuumeHT gaTumka» — no3sonseT BbibpaTb KOO PU-
LMEHT  YyBCTBUTENbHOCTM  akcenepometpa (MO yMOMYaHUIO
10 MB/(M/c?)). YcTaHOBKa NpOW3BOAUTCA HAXXATUEM MpPOrpaMMHOMN

KHOMKN «/3MEHUTb>», 3aTEM KHOMKaMM , " -} Coxpa-
HeHWe BbIOpaHHOIro 3HaYEeHUsA — KHOMKOW «CoxpaH.».

16



3.4.8 MeH10 «BUBPOU3MEPEHNA >, PeXuMm
«U3MEPEHME»

Hzmennemmm rMapaMeTP A
danazoH 4YacToT 1000 Tu
Journerme 0-0-0-0 9b
Bua zanygcka KHonka

1zriepeH . Boeixon PervcTe.

PucyHok 15

[aHHoe MeHIo obecneunBaeT paboTy B pexmMe 3anmcn n obpa-
60Tk BpemMeHHOM Bbl6OpkM curHana A3 BubpoyckopeHnusi, CK3
BM6pOCKOpOCTM U A3 BUbponepemMelLeHust C NoSlyYeHUEM ero 4acToT-
Horo cnekTtpa (200, 400 nnn 800 NnuHUN). ANUTENBHOCTbL BPEMEHHOM
BbIOOPKM 3aBUCUT OT 3aZaBaeMbIX NMApaMeTPOB: KOMMYECTBA JIMHWU
CNeKTpa, YaCTOTHOrO Anana3oHa W KOMYeCcTBa A4aMMoB CUrHana.

«N3mepsieMmbiit napameTp>» (ana npmbopos BUBPAH moau-
dbukaumn 3.1 n 3.2).

HSHEPEHHE |
MzrMepserbit NaraMeTe
fliianazoH 4YacToT 1000
YcurneHue 0-0-0-0 @b
Bua zanucka KHonka
A \ S
PucyHok 16

Bbibop namepsieMon Benn4ymHbl — BUbpoyckopeHme (A), Bubpo-
ckopocTb (V) unu subponepemelleHne (S), OCYLLECTBASETCSA COOT-
BETCTBYIOLLMMIN NMPOrpPaMMHbIMN KHOMKaMU .

17



«U3mepsemblit napameTp>» (ans npmbopos BUBPAH Bepcuii

3.11 un 3.21).

PEMACTALIAA 4 Mzmeprsembin NarameTe:

Mzrepaenblin NapaMeTe

lianazoH 4YacToT 1000 Iu

Sennene U b
mbpoycKopeH1e

Bua zangcka KHonka

[arareTebl PermcTeraumm

OTkPBITE CoxpaH. BozbpaT

PucyHok 17 PucyHok 18

[Ans Bblibopa BnbponapameTpa HaxkaTb KHOMKY «OTKpbITb». Bbl-
6op n3mepsieMon BenuumHbl: BUBpoyckopeHme (A), BUO6POCKOPOCTb
(V), subponepemellenune (S) nnn aekpementa (D) ocyliecTsnsercs

KHOMKaMu 7 . CoxpaHeHune BblbpaHHOro BMbponapameTpa —
NpOrpaMMHON KHOMKOW «CoxpaH.».

«JlnanasoH 4acToT» — YCTaHOBKa paboyero avana3oHa 4a-
ctoT npubopa (100 My, 1000 Mu, 10000 I'w).

VBMEPEHVE «

izMeprsenbin NaraMeTe A
duanazoH 4YacToT 1000 Iu
Jevnerume 0-0-0-0 9b
Bua zanycka KHonka

100 Mu | 1000 lMu | 10000 [w
PucyHok 19

BbI6Op OCYLLECTBASIETCS KHOMKOA N COOTBETCTBYIOLLMMM
nporpaMMHbiMu kHonkamy (&0,

18



«YcuneHue» — yCTaHOBKa HeobxoaAnMoro YCuieHna BXoaHoro
CUrHana.

E MAKC. W2 40 2AMEPOE

= EXOAHDI CHTHAT
1:/0 ab | .
2:AHaB| T yoosern
3:/26 ab! I

*HY0 ab| [ 10-mw CeKyHAHbIA

CoxpaH. BozbpraT

30% 0% 100%

PucyHok 20

B 3TOM pexume aBTOMaTn4eCcKn NPOBOASATCS AeCATb 3aMepPOB U
onpeaenseTcs MakCMMasbHbIA YPOBEHb CUrHana. Ha akpaH BbIBO-
AATCS [1Ba BMAa OTOOpaXeHMs YPOBHS CUrHana: CEKyHAHbIA — ypo-
BEHb OOHOBNSETCA Kaxxayto cekyHay, 10-CekyHAHbIN — YpOBEHb 06-
HoBnsieTca Kaxable 10 cekyHA. YpoBeHb BXOAHOMO CUrHana AoS/HKeH
coctaenatb 30 — 70 % OT BepxHero npegena avana3oHa. HaxxaTtnem

KHOMOK " BbIOMPAETCS KaHan M3MepeHus. HaxxaTnem KHo-

MoK n Bblbupaetcsa ycunenune 0, 14, 26 nnn 40 gb. Coxpa-
HeHne BblI6paHHOro YCUNEHNS — NPOrpaMMHON KHOMKOW «CoxpaH.».

«Bua 3anycKka» — yCTaHOBKa peXXuMMa 3anycka npouecca ms-
MEPEHWUMN.

Bua zanucka:

o KHonka M
o BHewHM1H
KaHan ® 9p. curHana 29| %

CoxpaH. BozbpaT

PucyHok 21
- «KHOMKa M» — 3anycKk u3MepeHuss bygeTr npou3BoAUTbLCS
TO/IbKO HaXXaTUEM KHOIMKMN ‘
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- «BHELUHWUA» — 3aMnycKk U3MEPEHNs ByaeT Npou3BOAUTLCS MpU
KPaTKOBPEMEHHOM 3aMbIKaHUKU LENU Mexay 4-M U 5-M KOHTaKTaMu

pa3béMa USB nnn HaxaTtneM KHOMKU .
- «yp. CUrHana» — 3anyck u3MepeHus byaeTt Npon3BoanTbLCS NO
NpeBbIWEHNI0 CUTHANOM C BubpoaaTuMka B BblIOpAaHHOM KaHane
6

onpeaeneHHoro ypoBHsi, MO0 HaXXaTUeM KHOMKM

Ha)kaTneM KHomnku 3arnycKaeTcs npouecc namepenus (3a-
nMcK n 06paboTkn), NporpaMMHON KHOMKOW «OTMEHa» MOXHO ero
npepBaTb. [locne 3anncm curHana NPouU3BOANTCS €ro CNeKTPasbHbIN
aHanus, pe3ysbTaT KOTOPOro BbIBOAUTCS Ha AUCMIEN.

CnekTp BMbpoyckopeHus A CnekTp BMbpockopocTtn V
bez HHEeH-1 NODBG bez uneﬁu—1 HO115
1 KAHAr {x2) max=0.0486u¢ 1 KAHAN (¥2 3 max=0. 291 0MH4-~

fo=30.37/5Mu fo=14.500u
A=0, 0354 ¢ V=0, 000MMH-"C
f=15.625Iu =0.25u
2 KﬂHﬁﬁ f®2 max=0 . 06Y3u-¢ Z KAHAN P H2 ) max=0, 4954uH-~
fo=30.625u fo=2.500u
A=0, 0421 ¢ V=0.000MH-"C
t=15.625Iu f=0.25u
11:35:50 16:34:09
G 01.08.19 05.08.19
[Norowb CurHan BIM ' Movous | CurHan || B
PucyHok 22 PucyHok 23

CnekTp BubponepemMeLleHust S

bez HMMEHW- HO113
1 KAHAnN txl ) max=12.75MK

fo=2.000u
5=7.088MKkK
f=16.500u

2 KAHAN fx1 ) 17. 33K
2.00Mu

b. 3BHMKK
16.50Mu
15:36:33
- 05.08.19

[Noriows CurHan B

=
=+
=0 K

PucyHok 24

[pnbop MOXET OAHOBPEMEHHO MHANLMPOBATbL pe3ynbTaT obpa-
60TKM ABYX KaHanoB. MNpoCcMOTP OCTaNbHbIX aKTUBHBLIX KaHasioB OCy-

LWeCTB/AETCA C MNOMOLLbIO KHOMOK n .
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MepeMellas MUraloLwmii TPEYrosbHbIN Kypcop « A>», YKa3blBato-
LLIMA YACTOTHOE MOJIOXXEHUE CMEKTPANbHOW NMHWK, BAONb rpaduka

CNeKTpa HaXaTUeM KHOMOK 7 , MOX>XHO MOCMOTPETb aMnsun-
TyOHOe 3HayeHne n3MepsieMoro napametpa (BMOpoyckopeHus A,
Bubpockopoct V nnu BubponepemelleHnst S) Ha KOHKPETHOW 4a-
cToTe.

CnpaBa OT rpaduka cnekTpa oTobpakatoTcsl ero napameTpbl:

- max — 3Ha4yeHue aMnAnTyabl OCHOBHOM rapMOHMKM (OCHOB-
HOro TOHa, CO6CTBEHHOWM YacCTOThl) CUrHana;

- fO — yacToTa OCHOBHOW rAPMOHUKN;

- A,V uin S — aMnnnTyaa KOHKPETHOM YaCTOTHOW FapMOHUKM
(MHMM cneKkTpa), Ha KOTOPYIO YKa3biBaeT MUrAlOLWMA TPEYTrO/bHbIN
Kypcop «A>;

- f — yacToTa, CoOTBETCTBYIOWAS NIMHMM CMEKTPA, HA KOTOPYHO
YKa3blBaeT MUMAOLWNIA TPEYIONbHbIN KYPCOp « A ».

HaxkxaTnem KHoMKu «BlT» MOXXHO onpeaennTb CpeaHeKkBaa-
paTuyHble 3HaveHns (CK3) BMOBPOCKOPOCTU M aMNANTYAHbIE 3Ha4de-
Hns (A3) BMBpoycKopeHns n BubponepeMelleHmst No BCEM KaHanam
OOHOBPEMEHHO.

BubpoyckopeHue A BubpockopocTtb V

e

bez uvMeHu-1 HO118 | | Bez 1MeHH-1 HO115
1 KAHAN ‘ (X2} m§x=n,D2?EIH/E 1 KAHAN (%2} max=0.2910HH~

bl e ]ru XL A1 T ]ru
A1=0.0045 M/ci ¢ Vekz21=0.1611 M4 C IMM-C
AZ2=0.0105 M-c ah Vek32=0.5016 MM-C =
A3=0.0035 M c: Vekz23=0.0697 MM-C

Ad=0.0030 M ¢ Vekz2U=0.0735 MM/
2 KoHAN | Vekz1=0.23152 Mu-c |3u-€ |2 KaHAn | 51=  16.0052 Mk TUMM

e RO s S R

CKZa=U. MM-C M- = : MM C

Vekai-0,15683 muc  [un SU-  2BBUZT Mk
17:02:46 16:34:09

05.08.19 05.08.19
[Moriows CurHan Bl Morows CurHan =0

PucyHok 25 PucyHok 26
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Bm6ponepeMemeHme S

bez HMEHU- 1 ND113
1 KAHAN fwl ) max 12.25MK

| I'Il'll_u
Vekz1=0.1619 u4-c MK
Vekz2=0.2439 MM4-c ot
Vek23=0.095¢ v4-c
VerkzH=0.0548 m4-c

2 KaHAN | 21=  16.4339 MK

[
=
-~

52= 24.6383 MK g
§3-  9,38520 MK K
4= 5.3/0M8 MK U
15:36:33
05.08.19
Morows CurHan B
PucyHok 27

[NepeknioyeHne pexnMa MHOMKaUuUnM Mexay CrnekTpoMm U ocuun-
J'IOI'paMMOl‘;l CUrHaNa OCyLEeCTBJ/IAETCA Ha>XaTUEM KHOIMKU «CurHan»,

OcuwnnorpaMMa A Ocumnnorpamma V

1 KAHAMN max= B 51M-c  min=—14. DEH/C 1 KAHAN max=35.84YHM-c mi n=-41.21HH1-C

A v
D—————4mwyiﬂmfmxkfhmgmmfﬂhn_ﬂﬁv D—uimh___dqﬂ$ﬂmmmw”—ﬂ*““——***’—
N -V

2 KAHAM max=9.66M-¢ min=-24.67M-c*| 2 KAHAN max=36.61MM-c mi n=-33.55HM4-C

A v
D—————mmwriMmﬂmxafmna—h_MP__ﬂhv D__4_,__m_qﬂwammmu»mﬁnaﬁﬁh_____
A -V

[Notious CrnekTe BN [Norows CrexkTe BM

PucyHok 28 PucyHok 29

MNpwn BbIBOpE B HAacTponkax Npnbopa napameTpa Bubponepeme-
LLleHns, Ha aucnnee 6yaet oTobparkeHa ocuunsorpaMmma BMOpPOCKO-
POCTW, TaK KaK CNEKTp NepeMeLleHnst BbIYUCISETCS N3 CekTpa CKO-
poCTU 1 obpaTHOro npeobpasoBaHuns B Npnbope He nNpeaycMOTpPeEHO.

MacwTtabupoBaHue ocumnnorpaMMel CUrHana no OCU BpeMEHU

BbIMOJIHAETCA HAXATUEM KHOMOK " COOTBETCTBEHHO, B
CTOPOHY YBE/IMUYEHMUS N YMEHbLLEHUSA MacliTaba. Mepemellenne pac-
CMaTPMBaAEMOro y4acTka B Npefeniax 3kpaHa OCYLLECTBSETCA HaXa-

TUEM KHOIOK n .

B npubopax BUBPAH moandukaumm 3.11 n 3.21 BO3MOXHO MC-
NoNb30BaTb (YHKUMIO OrnpeaeneHns norapugMmyeckoro aekpe-
MEHTa.
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bez uMeHu- 1 HODD3

1nKan" Fmax=10.0
0. = F].G“.I:HrHE
hE / \m Fur=10.05
- /= po.omus
L / \__ T7-0.10000
iy / \
Frax
Morows CurHan CrekTr

PucyHok 30

B pexxume uaMepeHus norapndMmyeckoro AeKpeMeHTa KHOM-
KOW @ «[lekpeMeHT» MPOU3BOAMTCS MEPEKIOYEHNE PEXUMA WH-
AMKaUMKM MexXay CMeKTPOM MOLIHOCTUM M rpadmkoM norapudmMuye-
CKOro [IEKPEMEHTA.

B pexuMme vHAOMKauun rpaduka AekpemeHTa npubop MOXeT
oTobpaXkaTb AaHHblE TOMbKO ANS OAHOrO KaHana, MpoOCMOTpP OCTalb-

HbIX aKTUBHbIX KaHa/N0B NMPOU3BOAUNTCA HAXaTUEM KHOIMOK l/I .

[MOBTOPHLIM HaXXaTWeM KHOMKM 3anyCcKaloT CcneayoLmm
LMK/T U3MEPEHUS C COXpPaHEHWEM B apXmBe pe3y/bTaToB npeabiay-
Lero.

Haxxatvem kHonok &) «Cnektp» nnn «CurHan» MOXHO Bbl-
3BaTb Ha 3KpaH rpachKM CI'IeKTpOB NNu OCLlVIJ'IJ'IOI'paMMbI CUrHasnoB..

bez HMMEHKW-1 HOO03

1 KAHANM max=4954. 6
fo=10.0Mu
P=0.0
=0.1Tu
Z KAHAIN max=4955.4
fo=10.0Mu
P=0.0
=0.11u
16:27:51
Z21.05.19
Moriowe CurHan |dexkpereHT
PucyHok 31

HaxaTueM KHOMKM OCYLLECTBNSIETCS BbIXOA B MEHIO C CO-
XpaHEHUEM pe3yNbTaToB U3MEPEHUS.
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3.4.9 MeH10 «BUBPOU3MEPEHUA>, PeXuM
«PETMCTPALNSA»
7o e

ObbvexT / ;
BIMBPOM3MEPEHIAA l1zMeprserMbn NapareTre A

APXINB » | [dmanazoH 4YacToT 1000 Iu
YCTAHOBKIA » | |[YouneHue 0-0-0-0 9b
CEPBIC » | |Bua zanycka KHonka
MNOBEPKA » | |[MTapareTebl PeruvcTRaumm
OTKPbITE zriepeH. Bbixoa PeruicTe.
PucyHok 32 PucyHok 33

Pexkum paboTbl npubopa «Perncrpaums» no3BonseT 3anucatb
CUrHaN MpPOM3BOSIbBHOW ASMTENbHOCTU C HYXHOM 4acToTou ouund-
POBKM M 3aTeM MpOBECTU CMeKTpasibHbIN aHaNM3 MHTEPECYHOLWMX
YYaCTKOB CUrHana C MnoslydYeHneM 3HadeHun Bubpoyckopenus, CK3
BMBPOCKOPOCTU N BMbpoOnepeMeLLeHus.

[NepBble TpU MYHKTa MEHIO NAEHTUYHbI pexnmy «M3MEPEHUE>.

«Bupa 3anycka» — yCTaHOBKa peXkrMMa 3arnycka npolecca peru-
CTpauuu.

Bua zanucka:

& KHonka M

o BHewHWA
Kanan |1 © yp. curHana |29 %

o Bpems
flaTa: H| 05 20

Bremss: |0 00| (00

CoxpaH. BozbpaT

PucyHok 34
- «KHOMka M» — 3anyck peructpauuu 6yaetr npoun3BoaUTbCS

TOMbKO HaXaTueM KHonky &),
- «BHELHWUIN» — 3anycK u3MepeHns 6yaeT Npou3BOAUTLCS MU
KpaTKOBPEMEHHOM 3aMbIKaHUK Lienn Mexay 4-M U 5-M KOHTaKTamu

pa3béMa USB nnn HaxxatneM KHOMKU .
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- «yp. CMrHana» — 3arnyck perucrpauum byaeTt npousBoAUTbCS
MO NPEBbILLIEHNIO CUMHANOM C BUOpOJaTUMKA ONPEAENEHHOMO YPOBHS,

MO0 HaXKaTUEM KHOMKU an))

- «BpeMsi» — 3anyCcK Npou3BOAMTCS MO YCTAHOBNEHHbLIM AaTe U
BpEMEHN Hayasa npouecca perncrpaumu,

«MapaMeTpbl perncrpaumMm» — YCTaHOBKA ASUTENbHOCTU
npoLecca perncrTpauuun, nepuoaa 3anucem n ux AnvHbl. Jencreyet
TONIbKO, €cnu 3aaaH pe>|<MM «BpeMs» B NYHKTE MeHIo «Bna 3anycka».

MapaeTrrl abTopervcTeaun:

lanTenbHocTk :
Ko} a01]u[00]m[00])c

-

[Neproa zanvcen:
0 a 00|y 20|00 |c

lavHa zarcwk: | 0 9|10t 00|c

CoxpaH. BozbpaT

PucyHok 35

Mpouecc perucTpaumm 3anyckaeTcsl U 3aKaHYMBaETCS B 3aBUCK-
MOCTM OT YCTaHOBOK B MeEHI0 «Buj 3anycka», MMbo HaXkaTUeM KHOMKU
M i
OKOHYaHMe 3anucy npoussoauTcs Haxatvem kHonkv @D, 6o
MNpW OKOHYaHMM CBOBOHOIO MecTa Ha KapTe NaMsiTy.
Mo 3aBepLUEHUN MPOLIECCA PErMCTPALIMM HA 3KpaH BbIBOAMTCS
ocuumniiorpaMMa curHana.

bez uvMEeHH- 1 HOD0S
1 KAHAfN 100MC

200

SNV NAW AN A,
VAV RV VA VIRV Y,

0 10.5M

221man 2019
[Norowb Cnexkte |11:45:54

-500

PucyHok 36
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PaboTa c ocuMnNNOrpaMMon CMrHana aHanorMyHa pexummy Bub-
pOM3MepeHni 1 onucaHa B n.5.3.1 pykoBoACTBa.

HakaTveM nporpaMMHOM KHOMKKM «CrnekTp» MOXHO MOJSTy4YuTb
CNeKTp BbIOpaHHOro yyacTka cMrHana.

Hauyano 3Toro y4actka — BMaMMoe Havano rpaduvka Ha avcnrnee.
MapaMeTpbl CNeKTpanbHOro aHanm3a (KOIMYECTBO JIMHUA CMEKTPa,
TWM OKHAa W T.4.) UCMOJIb3YHOTCS M3 YCTaHOBOK npubopa (MeHto «YcTa-
HOBKW>). MNoNy4Y€eHHbIN crnekTp byaeT aBTOMATUUYECKM COXPaHEH B ap-
xvBe BubpoaHanusaTopa (MeHo «BubponsmepeHus > Apxms»).

A3 Bubpoyckopenusi, CK3 smbpockopoctn n A3 Bnbponepeme-
LLEHNS AOCTYMHbI MO HAXXaTUIO KHOMKK «BIM».

4 YKASAHUE MEP BE3OINACHOCTHA

4.1 Mo cnocoby 3awWmnTbl YenoBeKka OT MOpaXKeHUs AneKTpuye-
CKMM TOKOM npunbop cooteeTcTByeT knaccy III FOCT 12.2.007.0 n He
TpebyeT 3a3eMneHusl.

4.2 K pabote ¢ npnbopom Ao/mKHbI A0MYyCKaTbCA vua, U3yumns-
LUMe HacTosee P2.

4.3 MNpunbop He coaep>XUT KOMMOHEHTOB, OMACHbIX A5 XU3HU U
300pOBbA NIIOAEN.

5 PABOTA C NMPUBOPOM
5.1 NoagroroBKka K UCNOJIb3OBAHUIO
MNMoakniounTb K Npnbopy ncrnonb3yemble BUOpOAaTUNKM.

& BHumMmaHue! Bo uzbexaHune Bbixoaa npubopa m3 CTpost u
NoTEPW rapaHTUK, NOAKN0YEHME K Nnpnbopy kabeneun n aat-
YMKOB CNneayeT Npov3BOAUTb NPU OTKIKOYEHHOM MUTAHUMN.

BKIIOUMTb NUTaHMe npubopa HaxxaTieM kHonku &2 snekTpoH-
Horo 6510ka. Ha aucnnee KpaTKoBpeMEeHHO NosiBUTCA MHGOopMaums o
CaMOTeCTMpoBaHun, Moaudukaummn npmubopa n Hanps>XeHUn NUCTou-
HUKa NUTAHKUSA, 3aTeM NpPUbop NepekItoUnTCS B MMTaBHOE MEHIO.

Ecnn nHamumpyetcs cooblueHne o HeobxoanmMocTu 3apsiga 6a-
Tapeun unn Nnpubop BbIKIOYAETCS Cpasy Noc/ne BKKYEHUS, cneayeT
3apsanTb aKKyMynsaTop B COOTBETCTBMM C N. P2 «TexHnueckoe 06-
CNy)XKMBaHue».

Ang nonyyeHusa 6onee TOYHbLIX pe3y/ibTaToB U3MEpPEeHNs Heob-
XOAMMO AaTb npubopy NporpeTbCsl He MeHee 5 MUHYT.
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5.2 MNopsaok paboTbl

5.2.1 lNoaroTtoBka 06beKkTa K NU3MEPEHUSIM:

- ONpenenuTb KOHTPOMbHbIE TOYKN NCcneayemMoro obbekTa;

- NOAroTOBUTL BblbpaHHOE MeCTO ANl YCTAaHOBKM BMbpoAaTym-
Ka; MECTO YCTAHOBKW — MJ10CKasi MOBEPXHOCTb, pa3MepoOM He MeHee
25x25 MM ans obbiyHOro aatymka u 175x175 MM ans cercmopat-
UnKa;

- YCTaHOBUTb BUOPOAATUMK MArHUTHBIM OCHOBaHMEM Ha 06beKT
B KOHTPOJIbHYIO TOYKY;

- MPY UCCneaoBaHMM CMrHanoBs ¢ Yactoton ot 1000 go 10000 My
crnenyeT KpenuTb AaTYMKKU C MOMOLLbIO Wnuibkn M5 (BXoauT B KOM-
NAEeKT AaTyunka), NpeaycMoTpeB COOTBETCTBYIOLLME OTBEPCTUS B KOH-
TPOJbHbIX TOYKax (Npu 3TOM HeobxoaMMOo obecrneynTb NIOTHOE NMpu-
NeraHne nocaao4HoON NOCKOCTM AaTumMKa K UccneayemMon noBepxHo-
CTH).

5.2.2 lNoarotoBka npubopa K n3MepeHusiM.

MNepen HayanoM U3MepeHnn cneayeT yCTaHOBUTb HEOBX0aMMble
napameTpbl. BONbLLUMHCTBO YCTAHOBOK BbIMOSIHAKTCA MpPU NEPBOM
BK/TIOYEHUN Npubopa 1 B AaNbHENLLEM MPOU3BOAATCS 3MU30ANYECKN
NPy N3MEHEHUWN YCIIOBUI U3MEPEHWI.

5.3 PexxuMm BubpoaHanmsartopa

5.3.1 OCHOBHbIE XapaKTepUCTUKN BUbpoaHanmMsaTopa

Tabnvua 3

MakcnManbHbi ypoBeHb CK3 cobCTBEHHbIX

LUYMOB, NnpuBeAeHHbIN KO Bxoay, MB (SNR, ab) 0,1 (89)

Mpenensl gonyckaeMon abcontoTHON + 1 NuHKA

NOrpeLIHOCTN N3MEPEHNS YACTOThl 4aCTOTHOro

pa3peLleHust

noaananasoHa

CnekTpanbHoe pa3spelleHue, 'y

- B Amana3oHe yactoT 5...100 'y 1/0,5/0,25/0,125

- B AManasoHe 4actot 5...1000 My 50/5,0/2,5/1,25

- B AManasoHe yactot 25...10000 My* 500/50/25/12,5*

(ansa konnyecTtsa NMMHUK cnektpa 200, 400 1 800

COOTBETCTBEHHO)
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MNpogonmkeHne Tabnmubl 3

[nana3oH perynmpoBkKu ycuneHus, ob ot 0 o 40

Konn4ectBo NnHMN cnekTpa 200, 400, 800

YacToTa gmuckpetusaunmu, 'y

- B AMana3oHe yactoT 5....100 Iy 256

- B Anana3oHe 4vactoT 5....1000 Iy 2560

- B AMana3oHe vactoT 25....10000 Nuy* 25600*

OKOHHble pyHKUNK MpsaMoyronbHas,
BnakmeHa,

XaHHa

Tunbl cnekTpa ycpegHeHue
MaKCUMyM

KonnyectBo namnos orlpo5

MakcuManbHbI pa3Mep YCTaHOB/IEHHOW KapThbl

namatn, 6 4

[AnnTenbHOCTb 3anucu npouecca, C

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

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

- B Anana3oHe vyactoT 25...10000 MNy* 0,02...0,4*

ANTenbHOCTb 3anucn npolecca perucTpaTtopa,

4 (npu ucn kapTbl 4 'b)

- B Anana3oHe vactoT 5...100 Iy 256

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

- B Anana3oHe yactoT 25...10000 MNy* 5,5*

* XapakTepucTvku BubpoaHanusaTopa ans npnbopa moandu-
Kauun BUBPAH-3.2

Kaxkxgas Moamdukaums npubopos BUBPAH-3.1, BUBAPH-3.2
BbINYCKaeTCs B ABYX BEpCUsX, OTINMYAIOWMXCS ApYyr OT Apyra BO3-
MOXXHOCTbIO BbINOSIHEHNS AOMONHUTENBHBLIX KOCBEHHbIX N3MEPUTENb-
HbIX DYHKLIMIA:

- Bepcusa 1 — UMeeT OCHOBHOM Habop (hyHKUMM ANS MHOrokKa-
Ha/lbHOM BUOPOAMArHOCTUKM U (PYHKLNIO ANSt OnNpeaeneHns nepmoaa
OCHOBHOro TOHa W norapuMmUYeckoro aekpemeHTa npu pabote C
cenMcMoaaTumkoM B avanaloHe 10 — 100 'y (ans npnbopos moandwu-
kauun 3.11 n 3.21);

- BEpCUS 2 — UMEET TOJIbKO OCHOBHOWM Habop pyHKUMIA Anst MHO-
roKaHanbHOM BubpoamarHoctukn (ans npubopoB MoandbuKaunn
3.12 n 3.22).
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5.3.1 NamepeHue

B 3TOM pexume npubop 3anyckaetcsd B paboTy uvepe3 MyHKT
rnasHoro meHi «BUBPOU3MEPEHUSA». MNepean namepeHnsMmn Heob-
XOANMO YCTaHOBUTb cnegyowme napaMeTpsl (MeHIo
«N3MEPEHWE»):

e BbibpaTb n3mepsembin napamMeTp (NyHKT «M3mepsemblin napa-
MeTp»): BUBpoyCcKopeHne, BU6POCKOPOCTb UNn BUbponepemeLleHue,
CM. NYHKT 3.4.8;

e [InanasoH 4acToT BXOAHOro curHana (MyHKT «[nana3oH 4a-
ctoT»): 100 'y, 1000 Ny v 10000 Iy, cM. NyHKT 3.4.8;

o KoapduumeHT ycunenuna curHana (MyHKT <«YcuneHue»):
npeaBapuTENbHO LIENecoobpasHo YCTAaHOBUTH (hakTUYECKUA Ypo-
BEHb CUrHana, Ans 3Toro cfeayeT BOUTU B IAHHOE MEHIO HaXkaB Mpo-
FPaMMHYI0 KHOMKY «WM3MeHUTb» WM NpomM3BecTu cnepyrome aen-
CTBUS:

N MAKC. W2 40 2AMEPOE

I EXOAHOA CACHAN

1::0 ab |
2:14 ab || CeKyHAHbIV
3:126 ab
gl 10 ab

CoxpaH. BozbpraT

30% 0% 100%

|

L 10-TW CeKyHAHbIN

PucyHok 37

- MO [IBYM JIMHEMHBLIM MHAMKATOPAM (CEKYHAHbIN-OOHOBNSETCS
KaXxayto cekyHay, 10-cekyHaHbIM — obHoBNsieTca Kaxable 10 cekyHA)
OLIEHUTb MAaKCMMYM CUrHanNa, KOTOPbIM JO/MKEH HAXOAUTLCS B
(30 —70) % 30He OT BepxHero npeaena BoIbpaHHOro AMana3oHa;

- €C/I YpOBEeHb CUrHana yaoBNETBOPSET YKa3aHHOMY YCIOBUIO,
TO BbIMTM N3 MEHIO HaXXaTUEM NMpPOrpaMMHON KHOMNKK «Bo3BpaTt»;

- €CNIM YPOBEHb CUrHana CNuwkKoM man, nmbo HaobopoT, CUrHan

HaXoAUTCS B OrpaHnUYeHnK, BblbpaTb KaHan KHOMKaMu ,, no-
CJ1e Yero yCTaHOBUTb TPebyeMbIn KO3(MULIMEHT YCUNEHNS KHOMKaMK

o @
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- Ha)kaTne NporpaMMHON KHorkn «CoxpaH.» NpuBeAeT K 3ano-
MWHAHWUIO BblIOpaHHOro KoadduumMeHTa ycuneHms, npm 3TomMm npnbop
nepenaeT B NpeablayLlee MeHio.

e Bua 3anycka M3MEpPEHUN: OT KHOMKM , 3aMyCK OT BHeLl-
Hero uMmnysnbca nnn OT NpeBblEHNS BXOAHbIM CUrHANIOM 3a4aHHOI0
YPOBHS, CM. NYHKT 3.4.8.

B ocHoBHOM MeHio «YCTAHOBKW» HeobxoanMoO YCTaHOBWUTb
crenyowme napameTpsbl:

e AKTMBHbIE KaHaNbl: CM. MYHKT 3.4.5;

e Konuuectso anHuin cnektpa: 200, 400 nnm 800;

e Tvn cnekTpa: YCPeAHEHHbIAN UNN CNEKTP MakCMMyMOB. Bbibop
MMEEeT CMbIC/l, €CNU YCTaHOBJ/IEHO KOJIMYECTBO AaMMOB CUrHana,
bonbliee eanHnLbl;

e Tvn oKHa: NpaAMoyrosbHoe, briakMaHa Unn XaHHa;

e KonnyectBo aHanmMsnpyembix Aamnos curHana: ot 1 go 5.

[laMnoM curHana SIBNSIETCA 3anNuCb MUHUMAasIbHOW BPEMEHHOW
BbI6OpKM BUBpOCMIrHana, HeobxoaMMon Ans pacyeTa 3aaHHOro Ko-
NIMYeCTBa NMHUM cnekTpa. Ecnv 3agaHo KoNn4ecTBo AaMMnoB CUrHana
6osnbluee eamMHWLUbI, TO NPUOBOP MOXXET aBTOMATUYECKN paccynTaTb
YCPEAHEHHBIN CrEKTP, b0 CNeKTP MakCMMyMoB (Noaobue NMKOBOro
[AeTeKTopa) No BbIbpaHHOMY KONMYeCTBY AaMros. Yem b6onbLue ycTa-
HOBJ/IEHHOE KONMYeCTBO AaMMNOB, TeM Aonblue byaeT AnuUTbCs Mpo-
LileCC N3MepeHus;

[anee cnegyet BOMTK B MeHIO «M3mMepeHme». 3anyck npouecca
N3MepeHNst NPOM30ONAET B 3aBUCUMOCTU OT BblBpaHHbIX YCTAHOBOK B
MeHI0 «PeXXuM 3anycka», CM. NyHKT 3.4.8.

bez uMeHu-1 HOOB6

1 KAHAN fw2 ) max=0. 0486 ¢

fo=30.37/50u

A=0.035H-¢c*

f=15.6251u

Z KAHAanM (X2 max=0,064Y3m¢

fo=30.625u

A=0. 0421 ¢c*

=15.625 u

11 : 35:50

7= 01.08.19
Morows CvirHan Bl

PucyHok 38
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3anucaB curHan, npmbop HayHET 06paboTKy M 0TObpasuT pe-
3y/bTaT CNeKTpasibHOro aHanusa. NMpnbop 0AHOBpPEMEHHO MOXET UH-
AMUMpoBaTh pe3ynbTaT 06paboTku ABYX KaHanoB. NpocMOTp ocTanb-

HbIX aKTUBHbIX KaHAJ/I0B OCYLUECTBIAETCA C NMOMOLbO KHOIMOK U

Haa rpacdukoM cnektpa curHana otobpaxkaeTcs TeKywun 4a-
CTOTHbIA MacwTab, aanee, MakcMMarsbHasi aMNIMTyAa U3MEPSIEMOTO
MapaMeTpa B CMEKTPe M COOTBETCTBYIOWAS €M 4acTOoTa, 3aTEM aM-
NAMTYAa YaCTOTHOM KOMIMOHEHTbI CMeKTpa U COOTBETCTBYIOLLAS Ya-

ctoTa. lNepemMellas Kypcop « A>» KHOMKaMu ,, MOXHO Npo-
CMOTPETb aMMANTYAbl BCEX YACTOTHLIX KOMMOHEHT MCCNEeaAyeMOro

Bnbponpouecca. KHonkamu 7 N3MEHSIOT YACTOTHbIA Mac-
WTab rpaduka cneKTpa

1 KAHAMT max= EI 51M-¢  min=-14, I]EM/c

A
n—*‘u‘ﬁbwsfvw—w
A

2 KAHAN max=9.66M-¢” min=—24.67M. ¢

A
D—'\Vf\ﬂv\m‘w
-A

[Norows CrekTp B

PucyHok 39

Bxoa B peXuM npocMoTpa OCUM/INOrpaMMbl CUrHana BUOPOCKO-
POCTW ocylLecTBAsieTcs HaxaTeM kHonky &) @) &) «Curnan», 06paTHO
— kHonkor @& «CnekTp».

C noMoLLbo KHOMOK ., MOXHO MepemMeLlaTbca no ocuun-
norpaMme, a KHornkamm n MOXHO U3MEHATb ee BpeMeH-
HOM MacLuTab.

Ans npocMoTpa A3 BubpoyckopeHnusi, CK3 sBnbpockopoctun un A3
BubponepeMelleHns cnegyet HaxaTb MPOrPaMMHYI0 KHOMKY
«BIl». MNpn 3TOM Ha NHANKATOPE NOSIBUTCS OKHO C AaHHbIMKN A3 BUNG-
poyckopeHus, CK3 Bubpockopoctn n A3 BnbponepemereHnss OKHO
aBTOMaTu4yeckn 3akpoetcs 4epe3 10 cekyHA. PexuM npocMmoTpa
MO>XHO BEPHYTb HaXXaTUEM KHOIMKMU @ «Bn>.
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Bez HdeHu-1 HO118
1 KAHArN ‘ {x2) m§x=D,D2?9H/E

2y
A1=0.0045 wm/c M c?
A2-0.0105 w-c: I
A3-0.0035 w-c:
Ad=0.0030_ m/c

2 KAHAN | Vek=1=0.23152 MM-C | 3¢

VekzZ2=0.55972 Mv-¢c ol 1

Vekz23=0.1784Y9 MM-C M- CE

Vek2H=0.15683 MM-C gt
17:02:46

05.08.19
Morows CvirHan Bl

PucyHok 40

Ansi nNpoBefeHVs CNeayloLEero U3MEpPeHUsl CrneayeT HaXaTb
KHOMKY @. Mpu BbIXOAE B MEHIO UM NP 3aMyCcKe CNeAYHOLLEro U3-
MEpEeHUsI pe3yNibTaT COXPaHUTCS B apXMBe.

5.3.2 ApxuB

MNpubop ocHaweH namaTbio ans xpaHeHns 1000 pe3ynbTaTos.
Pe3ynbTaThl UI3MEPEHUI 3aHOCATCA B MaMATb NoApsAd, HaunHas c 1
HOMepa, C permcTpaumen aaTbl U BpEMEHW NOJSyYEHUS pe3ynbTaTa.

Pe3ynbTaTbl MOXHO NPOCMATpMBaTh Ha Aucniee npubopa n Ha
MOHUTOpE KOMMblOTEpa.

[Npu BXxoae B apxXuB Ha 3KpaHe nNpubopa oTobpaxaeTcs pe3ynb-
TaT nocseaHero NpoBeAeHHOro nMepeHus. lNepeknioveHne Mexay

3aMMCcaAMnN OCYLLECTBIAETCA KHOMKaMu , . YnpasneHue npo-
CMOTpPOM pe3yribTaToB U3MepeHuns (Cnektp-CurHan-CK3) ocyluects-
NAETCa B TOYHOCTU TaK, Kak B pexnme nsmepenus (n.n. 5.3.1).

Mpw 3anonHeHun namsaty (3annce 1000 mn3mepeHun) npubop
Ha4YHET aBTOMATM4YeCKU yaanaTb caMble CTapble 3anucu asis coxpa-
HeHUs1 HOBbIX. Hannumne cBo6OAHbIX/3aHATLIX SUeeK NaMsaTU MOXKHO
NOCMOTPETb B MEHIO «ApXMB > Pecypchl» TaM Xe, Npyu HeobxoanMo-
CTW, MOXHO OYUCTUTb NaMATb HaXXaTUEM MPOrpaMMHOM KHOMKM
«OUnNCTUTL>.
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Pecupch:

Bcero: 1000
3aHaTo: 11
ChoboaHo: 989

Oumctutb | Bbixoa |

PucyHok 41

zMepserbin NarameTe A

liianazoH 4YacToT 1000 Iu
YeuneHe 0-0-0-0 db
Bua zangcka KHornka

MarareTeb PerucTrauum

[1=zr1ePpeH . Beixon PerucTe.

PucyHok 42

5.4.1 Perncrpauyus

B aTOM pexume npubop 3anyckaetcs B paboTy uvepe3 MyHKT
rnaBHoro MeHw «BUBPOU3MEPEHUSA». MNMepen namepeHnsimm Heob-
XOAMMO YCTaHOBUTb cneaylowme NapameTpbl (MeHto
«PETNCTPALUA»):

e BbibpaTb n3mepsembit napameTp (MNyHKT «M3mepseMbin na-
pameTp»): BUbpoyckopeHne, BU6pPOCKOPOCTb WM BMbponepeMelle-
Hue (CM. NyHKT 3.4.9);

e [I1ana3oH YacTOT BXOAHOro curHana (NyHKT «[uana3oH ya-
ctoT»): 100 'y, 1000 'y nnm 10000 My (cM. NyHKT 3.4.9);

o KoadbduumeHT ycunenns curHana (NyHKT <«YcuneHue»):
npeaBapuUTeNbHO LeNecoobpa3Ho YCTaHOBUTb (haKTUYECKUI ypo-
BeHb curHana (CM. NyHKT 3.4.8);

e Crnocob6 3anycka npouecca perucrpaumm (NyHKT «Bua 3a-
MNycKa»: NMYCK OT KHOMKMW , 3aMnycK OT BHELUHEro UMnysnbca, nyck
OT CUrHana UM NycK No pacnmcaHuto. Mpu Bbibope nycka no pacnu-
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CaHuo, HeobxoanMO 3aaaThb BpeEMS U AaTy 3anycka, a TakXxe napa-
METPbI Npouecca permctpaumm (MeHo «MapaMeTpbl perncrpaumm»),
TaKue KaK: [/IMTENbHOCTb NMpoLiecca perncrpaumm, nepnoa 3anucem
B TEYEHME NpoLecca, ANNTENBHOCTb EAMHUYHON 3anncu. MuHMMarb-
Has AIMTENbHOCTb €AMHUYHOWN 3anucu onpeaensieTcs napamMmeTpamm
CNEKTPasbHOro aHanusa, 3afaHHbIMKM B TMYHKTE [NABHOMO MEHIO
«YCTaHOBKM». MakcMManbHas ASIMTENbHOCTb €ANHUYHOM 3anncu He
MOXeT 6bITb 60/blUe Nepnoaa perncTpauumn.

Mpn nycke No pacnucaHunio Npubop aBTOMATUYECKN HAYHET 3a-
MNCb NEPBON €ANHUYHOW 3arnncu npouecca perncrpauunm, no OKOH-
YaHMK KOTOPOM aBTOMAaTMUYECKN OCTaHOBUTCS. lNpouecc 6yaeT noBTo-
PSATbCA aBTOMATU4YECKW, COrMTAaCHO YCTAHOBIEHHOMY Mepuoay 3anu-
cer npouecca permcTpaumu.

Mpy py4yHOM NycKe cneayeT HaXaTb KHOMKY @. nocre cbopa
HeobxoanMoun Ans AanbHeNLWero aHanm3a nHdopMaumm, NpoLecc 3a-
NMCcKM MOXET ObITb TaK XK€ OCTaHOBJSIEH BPYYHYO MOBTOPHbLIM Ha)<a-
Tvem kHonky @D

Mo OKOHYaHWMWM npouecca perncTtpaumMmM Ha 3KpaH BbIBOAUTCS
rpaduvk curHana.

bez MMeHU-1 HODODS
1 KAHAN 100Mc

ou0

SNV NAW WA TA N
VIAVAVRVAVIMVA'RY;

0 10.5M4

22mas2019
[orous CnexTe_ |11:46:54

-500

PucyHok 43
MacwTtabupoBaHMe BpPeEMEHHOW Ppa3BEPTKM CUrHana Bblbupa-

etcs kronkamn E, @B, Cvewenme BuanMoro yyacTka rpaduka
BNPaBO-B/IEBO OCYLLECTB/SETCH KHOMKaMu , .

HakaTueM nporpaMMHOM KHOMKKM «CrnekTp» MOXHO MOJSTy4YuTb
CMEKTP MHTEPECYIOLLIEro y4yacTKa CUrHana.
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HODOB6
max=0., 0486H- ¢

bBez WMEHH- 1
1 KAHArN

fo=30.37/50u
A=0.0354-¢c*
f=15.6251u

{x2 )

2 KAHAN max=0. 0643 ¢
fo=30.625u
A=0.042n- c*
f=15.625Iu
11:35:50
01.08.19

Bl

(%2 )

.

Morows CvirHan
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HayanoM 3Toro yyacTtka curHana sIBAsieTcsl HadasbHasi Touka
CUrHana Ha gucnnee. MNapameTpbl CNeKTpanbHOro aHanmsa (Konuye-
CTBO JIMHWM CMEKTpa, TUM OKHa M T.A.) 334aloTca B MeHo npubopa
«YCTaHOBKMK». lNoflydeHHbIN cnekTp 6yaeT aBTOMaTUYECKN COXPaHEH
B apxmBe BMbpoaHanusaTopa (MeHio «BubpounsmepeHus > Apxmne»).

3HauyeHus A3 BnbpoyckopeHnus, CK3 Bnbpockopoct n A3 Bub-

porepeMeLLeHNss AOCTYMHbI Yepe3 HaXXaTue MPOorpaMMHON KHOMKM
«<Bl1».

bez HMMEHW-

HO118

1 KAHAN {x2) max= 0. ngﬁnfﬁ
1l i I u
Al1=0.0045 M/c 1 e
A2=0.0105 H/C U
A3=0.0035 H/C
Ad=0.0030 w-c”

2 KAHAN | Vekz1=0. 23152 MM-C | 3M-€
Vorz2=0.55972 MM-C Al 1
Vork=23=0.1/84Y9 uM-C ]H/c2
VekzH=0.15683 vM-C -

1¢7: D2 5]
05.08.19

[Morioms

CuvrHan

BI1

PucyHok 45
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5.4.2 PaboTta c apxmBOM

Mpnbop MoxeT xpaHuTb A0 2000 3anncen perncTpaTopa, Ux Ko-
JINYECTBO 3aBUCUT OT ASIMTENBHOCTM 3arnUCn U 4YacToTbl OLMQPOBKN.
Pe3ynbTaTbl M3MEPEHUN 3aHOCATCA B MaMsATb Noapsia C perncrpa-
LiMen BPEMEHM NOJTyYEHUS pe3ynbTaTa.

[pu BXO4Ee B apXMB Ha 3KpaHe npubopa oTobparkaeTcs ocuui-
florpamMMa nocneaHen Npov3BeEHHON 3anncu.

MNepeknioveHne mexay 3anucsaMu OCYLLECTBASIETCH KHOMKaMu

, . YnpaBneHne mMpoCMOTPOM pe3ynbTaTOB W3MepeHus
(CnekTp-CurHan-BIl) ocywecTBNsaeTcs TakK Xe, Kak B pexume nsme-
peHus (n.n. 5.3.1).
Hannuune goctynHon ansg 3anucu namsitm MOXKHO NMOCMOTPETH B
MeHI0 «ApxuB > Pecypcbl».
100%

Pecupcsl:

Bcero: 2000
3aH4TO: 2
ChoboaHo: 1998

{lnmTensHocTe: 2074 BB 5S¢
Ha 1000 )

OumcTuTe | Bbixoa

PucyHok 46

BaxxHo! Bo3MOXHbI ABE CUTYyaLMK, 3aN0/IHEHNSA NAMATW:

— KOraa ectb cBOboAHbIE SAYENKN, HO pacyeTHas AJIMHa 3anucu
paBHa HYJIO;

— cBOBOAHbLIX siYeek HeT, HO Npubop coobllaeT, YTo AOCTYMHa
HeKkoTopas A/IMHa 3anuncu.

B 060u1x cny4vasix 3To 03Ha4yaeT TO, UTO BCS hn3myeckas namsiTb
3aMoJIHEHA, U ANS BbINOMHEHNS CNEAYIOLMX 3anMcen onepaTop Aos-
XEH OYMCTUTb NaMATb HaXXaTUEM MPOrpaMMHOM KHOMKU «Ouun-
CTUTb>.
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5.5 PexxuMm onpepeneHus 3HayeHUW nepuvoaa M nora-
PUPMNUYECKOro AeKpeMeHTa OCHOBHOI0O TOHa CO6CTBEHHbIX
konebaHmn 3paHma (Tonbko ans npubopos Bepcui 3.11 un
3.21)

Onpenenenune 3HayeHn nepnoaa u norapudmMmnyeckoro aekpe-
MEHTa OCHOBHOIO TOHA COBCTBEHHbIX KONebaHu 3aHNs OCYLLECTB-
naT cornacHo NOCT 34081.

Ana 3Toro Heob6xoAMMO YCTaHOBUTL LUTATHbIE BMOpOAATUMKN,
nmbo cneunanm3npoBaHHbIN nNpeobpa3oBaTenb (CEMCMOMETP), CO-
FNacHO BbIBpaHHOM cxeMe u3MepeHus. B 3aBMCcMMOCTM OT BbIBpaHHOW
METOANKN KOHTpons (0AHO-, ABYX-, WM TPEXKOMMOHEHTHas) ycCTa-
HaBNMBAETCS HeObX0ANMMOE KOMYECTBO AAaTYMKOB MM OHO-, ABYX-
, WIM TPEXOoCceBOW CeUCMOMETp. WM3MeputenbHble OCUM AaTYMKOB
AOMKHbI pacrnonaratbCid COOTBETCTBEHHO BAOJIb NPOAONBLHOM, none-
PEUYHON M BEPTMKaNbHOM ocen 3aaHusa. LLTaTHble BMBpoOAATUMKM
yA06HO pa3MelaTb Ha cneuManbHOM Kybuke € MarHUTHbIM Kpenne-
HueM (NOCTaBNAETC Mo 3aKazy).

Beibop mMexay BnbpoaaTtumkamMm m CEMCMOMETPOM 0OYCNOBMEH
MCTOYHMKOM U3MepsieEMbIX KonebaHmn n ux BennymHou. LUTaTHbIe
BMOPOAATUMKM NOAXOASAT AN U3MEPEHUS CYLLECTBEHHbBIX 3HAYEHUN
cKkopocTh konebaHun 34aHus NpU HaNMYMM UCKYCCTBEHHOIO BO36Y-
anTens konebaHuin, Takmx Kak cBaeborHble MallMHbI, B3PbIBHbIE pa-
60Tbl 1 T.M. B cnyyae ceMcMoMeTpuYecknx cnocoboB namepeHns cob-
CTBEHHbIX PE30OHAHCHbIX KONebaHn 34aHNs, Bbi3BaHHbIX aTMocdep-
HbIMWU BO3AENCTBUAMU, MO0 HaBEeAEHHbIX BO3AeUCTBUM (MUKPOCEN-
CMOB) OT 6/1M3KOPACMONOXKEHHBIX 34aHNUIA U COOPY>XEHUIN M NMPOXOAs-
LLlero TpaHCnopTa, HeobX0AMMO MCNOJb30BaTb CEMCMOMETPbI, MEID-
Lne ropasao 60nbluyo YyBCTBUTENBHOCTb, MO CPAaBHEHMUIO C 0bObIY-
HbIMK BUBpOAATUNKAMM.

MockonbKy aMmnNnNnTyaa cobCTBEHHbIX KonebaHui 3aaHNs pacTeT
C BbICOTOW, ANSi NOBbILEHUS YPOBHSA MOSIE3HOIO BbIXOAHOMO CUrHana
JATYMKKN pa3MEeLLaloT Ha HECYLLMX KOHCTPYKLMSIX BEPXHEN YacTu 3aa-
HWS, NO BO3MOXHOCTM BO6MN3KN OCK LIEHTPA Macc 3[aHus.
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1zMerserbin NaraMeTre:

lexkpeieHT

CoxpaH. BozbpaT

PucyHok 47
B mMeHio npubopa «BubponsmepeHus» BblbpaTb NyHKT «M3me-

PSEMbIN NapaMeTp» M C NMOMOLLbIO KHOMOK , BblIbpaTb napa-
MeTp «/leKpeMEHT», 3aTeM COXPaHWUTb BbIOpaHHbIN MapaMeTp KHOr-
KOW «CoxpaH.».

B MeH0 «[Juana3oH 4acToT» BblbpaTb MHTEPECYIOWNIN YacToT-
Hbi anana3oH 0,1 — 10 'y nimbo 1 — 100 Iw.

AxTbHbIE KaHanb:

A Cerci . Tun:

_ - BenocumeTre
. Cemcm.

: [Celcm.

L W N =

Beikcn

CoxpaH. BozbpaT

PucyHok 48

B cnyyae mncnonb3oBaHUsl CEMCMOMETPA HEOOXOAMMO B MEHIO
npubopa «YCTaHOBKW>» BblbpaTb NMYHKT «AKTUBHbIE KaHasbl», C MOMO-

Wb KHOMOK , N ANna nNepBbIX TpéX KaHa/10B KHOMNKaMu ,

BbibpaTb napametrp «CencMm.», a AN 4YEeTBEPTOro KaHana -
«BbIk/1.». 3aTEM COXpPaHUTb BbIOpaHHbIN NapaMeTp KHOMKOW
«CoxpaH.».
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Ha)xxaTnem KHonku nepesecTn npubop B pexuMm usmepe-
HUS. B cnydae uMcnonb30BaHUS crieuuasnbHbiX npeobpa3oBaTenent
(cercMoMeTpa), HeObXo0AMMO NoAOXKAaTb OnpeaeneHHoe BpeMS CO-
FNacHO NacnopTy Ha npeobpa3oBaTesib, AN1S €ro Bbixoda Ha pabouni
pexxnM. O6bIYHO 3TO BpeMs cocTaBnisieT 15 — 45 MUHyT.

Ha)xnmasi KHOMKy npomn3Bectn Tpebyemoe 4nciio 3aMeposB.
Ha skpaHe npubopa nocne kaxxaoro 3amepa 6yayT oTobpakaTbCs:
pacCUYNTaHHbIN CMEKTP MOLLHOCTM CUrHana, ocLuuiorpaMMa CMrHana,
rpapuK AekpeMeHTa, MPOCMOTP KOTOPbIX MOXHO BblOMpaTb HaXka-
TUEM KHOIKMN «CurHan», «CnekTp» nnn «[JekpeMeHT».

Tak e BO3MOXHO NMpoBeAeHNe ANNTENbHOW permcTpaumm cob-
CTBEHHbIX konebaHun 34aHns C NOCNEeAYOWNM BbIYNCIEHWEM flOra-
pUMOMUYECKOr0 AEKPEMEHTA COBCTBEHHBIX KONebaHnn B MHTEpECYIO-
L€ MOMEHTbI BpeMeHW. [1ns 3TOro Hy>)KHO caenaTh cneaytoulee:

B mMeHio npubopa «BnbpomnsmepeHuns» BbibpaTb MyHKT «/3me-

psieMbli NapaMeTp» 1 C NOMOLLbIO KHOMOK , BblIbpaTb napa-
MeTp «[leKpeMEHT», 3aTEM COXPaHWUTb BbIOPaHHbLIA MapaMeTp KHOM-
KOW «CoxpaH.».

B MeH0 «[Juana3oH 4acToT» BblOpaTb MHTEPECYIOLLMI YaCTOT-
HbI anana3oH 0,1 — 10 'y nimbo 1 — 100 Iw.

B MeHio «Perncrtpatop» BblbpaTb NyHKT «M3mepeHune». lNMNogo-
XOaB BpeMsi, Heobxoanmoe Ans BbIXxOAa AaTymka Ha paboumn pe-
XXMM, Ha4aTb 3annUCb HaXXaTMeM KHOMKMU @ . no oxoHuaHWM Heobxo-
AMMOro nepuoja perncrpauum OCTaHOBWUTb 3anucb CuUrHana cob-
CTBEHHbIX Konebanuii HaxatveM kHonku @D, Kpome 3anycka ro
KHOrMKe MOXHO BblbpaTb Apyrne cnocobbl 3anycka (noapobHee
CM. B NyHKTe 5.4.1).

[eTanbHbI aHanu3 3anucu yaobHo npous3BoAUTb Ha KOMMbLO-
Tepe.
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6 TEXHWYECKOE OBC/NTY)XUBAHME

6.1 lMpnbop TpebyeT akKypaTHOro M 6epexHoro obpalueHus
ans obecneyeHuns 3asiBNEHHbIX TEXHUYECKMUX XapaKTEPUCTUK.

6.2 MNpubop n aaTumnkn HeobxoamMMo coaepxxaTb B UMCTOTe, 0be-
peraTb OT NaAeHnn, yaapoB, BUbpauun, Nbinm u ceipoctu. MNeproau-
YeCcKM, He pexe OJHOro pasa B 6 MecsaueB, yaansaTb Mblflb CYXOU U
YUCTOM (haHEeNbIO 1 NPOM3BOANTL BM3YasbHbI OCMOTP Npubopa.

6.3 Mo 3aBEpLUEHMN UBMEPEHNI AATUMKM HEOOXOAMMO OUNCTUTD
OT CMa3Ku 1 4YacTul, Matepuana u T.n.

6.4 Npu nosiBNeHMn Ha ancnnee nHpopMaunm o paspsiae akky-
MynsTopa HeobxoaAnMo ero 3apsanTb.

[ns 3apsiga akkyMynsitopa Heobxoanmo noakIunTbL Npubop
yepes3 NocTaB/sSiEMOEe 3apsiAHOE YCTPOMUCTBO C pa3beMoM USB k ceTu
HanpshkeHneM 220B unn Kk paboTatoweMy KoMnbloTepy Kabenem
USB. 3apsa akKkymynsitopa HauMHAeTcs aBToMaTnyecku. MNpu Bkto-
YeHHOM npmnbope NUKTorpaMMa baTtapeun B CTaTyc-CTpoke byaeT no-
cnenoBaTesibHO MeHATb BuA. 10 OKOHYaHUKM 3apsiia OCTAHETCS MUK-
TOrpamMMa MOJTHOCTbIO 3apshKeHHOW baTapew.

& BHuMaHue! 3anpellaetcd NpousBoAUTb 3apsg akKy-
MynsTopa C NMOMOLLbLIO 3apsiAHOro YCTPOMCTBA, HE BXOAS-
LLlero B KOMMJEKT NOCTaBKMW.
B kopnyce 3nekTpoHHOro 6510ka HaxoauTCs BCTPOEH-
HbIN IMTUEBLIN UCTOYHMK NUTAHUS (M3BNEYEHNE U 3aMEHa
nuTMeBon baTtapen NoTpedbuTenem He AONYCKaeTcs).

NMpuMeuyaHun

1 MNpwn AOCTMXEHUN YPOBHS pa3psiga akkymynsatopa 67mn3Koro K
KpUTUYECKOMY NpUH0op aBTOMATUYECKM BbIK/HOYAETCS.

2 3apsif akKyMynsitopa NponcxoanT BHE 3aBUCMMOCTU OT BKJTHO-
YyeHns npmbopa. B BbIK/IIOYEHHOM COCTOSIHUMM 3apsif MOXET UATU He-
CKOJIbKO bbICTpee.

6.5 [1na CHMXKeHNS pacxoda SHEPrum akKyMynaTopa, pekoMeH-
AYeTCs BKAoYaTh Npnbop HenocpeacTBeHHO nepen N3MepeHusaIMmn u
OTKJ/1t04aTb Cpa3y nocse UxX BbINOSHEHUS.

6.6 Ecnn npnbop He pearmpyeT Ha KHOMKY BKIKOYEHUS NUTaHKS,
CNeAyeT nonbiTaTbCA 3apaanTb akKyMyndaTop, UMes B BUAY BO3MOX-
HYIO NOJTHYO UM YAaCTUYHYIO YTpaTy €MKOCTMW.
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6.7 Ecnn B npouecce paboTbl Npubop nepectaeT pearnpoBaTb
Ha HaXkaTme KHOMOK, HeobxoAMMO HaxaTb W OTMYCTUTb KHOMKY
BK/OUeHus. [pnbop Ao/mKeH BbIKNIOUNMTLCS He bonee, yeM yepes 10
cekyHg. lNocne yero BKIOUYNTL NPUOOpP CHOBA.

6.8 B cnydasx 6onbworo pa3bpoca MOKa3aHWn MpoOBEPUTb
HaJEXXHOCTb YCTAHOBKM AaTuymKa.

6.9 Mpnbop ABNSETCA CNOXHBLIM TEXHUYECKUM U3JENIMEM U He
NoANIeXNT CaMOCTOSITENbHOMY PeMOHTY. Mpn BCeX BUAAxX HeMcnpaBs-
HOCTen HeobxoaMMo 06paTUTLCS K U3rOTOBUTENIO.

7 MAPKUPOBKA U NJIOMBUPOBAHUE

7.1 MapkupoBka npnbopa coaepxur:

- TOBAPHbIV 3HAK U3roTOBUTENS;

- 3HaK YTBEPXAEHUS TMNa;

- ycnoBHoe 0603HavyeHne Moamdukaumm npmbopa Ha MUEBOM
naHenu;

- NOIHOE HaMMeHoBaHue npubopa Ha 3agHen naHenu;

- 3aBO/ICKOV HOMep npubopa;

- AaTy BbINycKa.

7.2 Ha npubop, npoweawmi npueMo-caaTtodHble UCMbITaHus,
cTaBuTCs nnomba. MNnomba HaxoauTCA B OTBEPCTUMN Ha BUHTE Kpen-
NeHNs Kopryca 3/eKTpoHHOro 6soka.

8 NPABWUJIA TPAHCITOPTUPOBAHUA N XPAHEHUA

8.1 TpaHcnopTupoBaHue NpubOPOB AO/MHKHO MPOBOAUTLCA B
YNakoBaHHOM BMAe NOObIM KpbITbIM BUAOM TpaHCrnopTa (aBMaTpaHcC-
NMOPTOM - B OTan/IMBaeMbIX repMeTU3NPOBAHHbIX OTCEKax) B COOTBET-
CTBMM C NPaBWIaMN NEPEBO30K IPy30B, AEWCTBYIOLIMMN HA AAHHOM
BMAE TpaHcnopTa.

8.2 PaccTtaHoBKa M KpenseHue SAWnKos ¢ npubopamn B TpPaHC-
NOPTHbIX CPeACTBaxX AO/KHbI NCK/THOYAaTb BO3MOXKHOCTb UX CMeLLeHNs
n'yaapos Apyr o gpyra.

8.3 T[lorpy3o4Ho-pa3rpy3o4Hble paboTbl AO/MKHbI OCYLLECTB-
NATbCS B COOTBETCTBUM C  TPAHCMOPTHOM MAapKMpPOBKOM MO
FOCT 14192.

8.4 TeMmnepaTypHble YCNoBUS TpaHCNOPTUPOBaHUS MNpubopoBs
OoT MMHYC 25 °C go nntoc 50 °C.

8.5 YnakoBaHHble Npmnbopbl AO/MKHbI XPaHUTLCA B YC/I0BUSX 1
no MOCT 15150.
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9 YTUNIN3ALUA

CneuunanbHbIX Mep ANs YTUNIM3aLUmMm MaTepUanoB U KOMMIEKTY-
IOLLMX 3NEMEHTOB, BXOASALUMX B COCTAB Npubopa, KpoMe NUTUEBbIX
aKKYMyNsiTOpOB, He TpebyeTcsi, TaK KaK OTCYTCTBYHOT BELLECTBa,
NpeACTaBNSIOWLME ONACHOCTb A XW3HW, 340POBbS NIOAEN U OKpY-
KaloLLEeN cpe/ibl Noc/e OKOHYaHUsl Cpoka Cnyxbbl. JIMTUEBbIE aKKy-
MYNISITOPb! YTUAN3UPYIOTCA B YCTAHOB/IEHHOM MOPS/KE.

10 TAPAHTUWHBIE OBA3ATE/IbCTBA

10.1 lNpennpuaTve-n3rotoBuUTENb FAPAHTUPYET COOTBETCTBUE
BbIMyCKaeMbIX NpubopoB TpeboBaHMAM TEXHUYECKUX ycnoBumn. la-
PaHTUMHBIN CPOK - 18 Mecsiua C MOMEeHTa NpoAa)km nNpubopa.

10.2 MpeanpusiTne-n3rotoBuTenb 06a3yeTcs B TeYeHNe rapax-
TMMNHOIO Cpoka 6€3B03ME3AHO NPOM3BOAUTL PEMOHT Mpubopa, ecnu
OH BbIMAET U3 CTPOS.

10.3 MapaHTUHOE 06CTY)XMBAHME OCYLLECTBNSETCA B MeCTe
HaxoXaeHus npeanpusitus-nsrotosutens. Cpok rapaHTuM Ha npu-
60p yBENMUYMBAETCS HA BPEMS €r0 HAXOXAEHUS B PEMOHTE.

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

& BHuMmaHue! Ob6opyanoBaHve ANns rapaHTUMHOINO pe-
MOHTa [I0/KHO ObITb NPeAoCTaBNEHO B YNCTOM BUJE.

10.4 Cpok npoBeaeHust pEMOHTHbIX paboT - 30 pabounx aHeu C
MOMEHTa nosiy4yeHns rnpnbopa 3aBo40M-U3roTOBUTENEM.

10.5 Cpok 3ameHbl npubopa - 30 pabounx AHEN C MOMEHTa Mno-
nydyeHus npubopa 3aBoAOM-U3roToBMUTENEM. 3aMeHa NPOU3BOANTCS
NpU HaNUuMM CyLLECTBEHHOro HedocTaTka (CTOMMOCTb YCTPaHeHus!
HeJOoCTaTKOB paBHa unn npesblwaeT 70% OT CTOMMOCTM TOBapa,
NposiB/ieHMe HeJoCTaTKa Nocse ero yCTpaHeHus).

10.6 Hepgonony4yeHHast B CBSI3W C HEMCMNPABHOCTbLIO MPUOLING,
TPpaHCMOPTHbIE PacxoAbl, @ TaKXKe KOCBEHHbIE pacxoAbl U YObITKN He
noasieXXaT BO3MELLEHUIO.

10.7 MNapaHTnAa He pacrnpocTpaHSeTCs Ha:

- NINTUEBLIN aKKYMYNSTOP;

- 3apsiAHOE YCTPOWCTBO;

- BbICTpOM3HALLMBAOLWMECS 3an4acTu U KoMnnekTyouwue (co-
eANHUTENbHble Kabenn, pasbémbl 1 T.M.);
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- pacxoaHble MaTepuasnbl (KapTbl NAMATA U T.11.).

10.8 MapaHTUiHbIE 06S3aTENLCTBA TEPSOT CUMY, ECIN:

- HapyLLEHbl 3aBoAcKMe Nnombsl;

- Npubop noaBeprancsd MexaHW4YeckuM, TensaoBbIM WM aTMO-
chepHbIM BO3AENCTBUAM;

- NpnbOp BbILEN N3 CTPOS M3-3a NonadaHuUs BHYTPb MOCTOPOH-
HUX NMPEeAMETOB, XXNAKOCTEW, arPpeCCMBHbIX Cpef, HaCEKOMBIX;

- Ha Nnpubope yaaneH, CTepT, HE UNTAETCS UM N3MEHEH 3aBOA-
CKOW HOMEp.

10.9 MapaHTUWHBLIA PEMOHT M MEPUOAMYECKYIO MOBEPKY OCY-
LLLeCTBNSET npeanpusaTne-n3roToBuUTENb

11 HOPMATUBHbDIE CCbIJIKHN

B HacTosweM P32 ncnonb30BaHbl CCbIJIKWM Ha cneayrowmne CTaH-
AapThl:

FOCT 12.2.007.0-75 CucteMma ctaHaapToB 6e3onacHOCTU Tpyaa
(CCBT). Uspenusa anekTpotexHuyeckue. Obwme TpeboBaHus 6e3-
OMACHOCTM.

OCT 14192-96 MapkunpoBka rpy3os.

OCT 15150-69 MawwnHbl, Npnbopbl U Apyrue TeEXHUYecKmne us-
aenus. IcnonHeHns Ans pasnuyHbIX KIMMaTUYECKUX panoHoB. Ka-
Teropuu, ycrnoBusl aKCNyaTaunmn, XpaHeHUs 1 TpaHCNoOpTUPOBaHUS
B 4YaCTW BO3AENCTBUSA KIMMATUYECKNX (PaKTOPOB BHELLHEN Cpeabl.

[OCT 34081-2017 3naHnsa n coopyxeHus. OnpegeneHne napa-
METPOB OCHOBHOIO TOHa COBCTBEHHBLIX KONnebaHun.

FOCT P 52931-2008 NMpnbopbl KOHTPONSA U perynMpoBaHuns TeX-
HoMornyeckux npoueccos. Obwmne TexHMYecKme yCcnoBus.

CH 2.2.4/2.1.8.566-96 [llpou3soacTtBeHHas Bubpauus, subpa-
LUMS B MOMELLEHUSX XWUIbIX U 00LECTBEHHbIX 3aaHNA. CaHUTapHbIe
HOPMblI.
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12 KOMIJIEKTHOCTb

ba3oeas komnnekmauyusi npubopa

Mog.

-3.1 | -3.2

BrbpoaHanu3aTop-perncTpaTop nopTaTUBHbIN
BUBPAH, w.

Adatunk BubpoyckoperHunss PCB608A11

[daTtunk Bnbpoyckopenus AP-2037-100-01

MarHuT KpenexHbli Ans AaTymMka BUOpOyCKOpeHus

3apsaHoe ycrtponcTo USB:
- ansa sepcuun 1 — 2A, wr.
- Ang eepcua 2 — 1A, wr.

Kabenb USB ans cBA3n € KOMMbKOTEPOM, LWUT.

MNporpamma cBsa3u ¢ MK (Hocutenb USB), wr.

PykoBoacTteo no akcrnyataumm HKNIM.408422.100P2

CyMKa*, Wwr.

—t |t |t | b | b

Tapa TpaHCNOpTUPOBOYHaS

,C{ononHumeanaﬂ KOMrIuiekKmauusi rno 3akKa3y

Kenc 65602 ansa sepcun 1, wr.

Kenc 5012 ansa Bepcum 2, wWir.

CencmomMeTp TpexoceBon**
(Tonbko Ang Bepcun 1), wWr.

Ycunutenb cencMoMeTpa TpexKaHabHbIN
(Tonbko Ang Bepcun 1), wWr.

Kybuk MarHutHbin KM-30, wr.

* - OTCYTCTBYET NpwU 3aKka3e npubopa B Keunce
** - MOOEeNb U LeHa OroBapuBaeTCs Npu 3akase
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nen (Ha yacrtote 60 ')

NMPUJIOXXEHMUE A
Anana3oHbl u3MepsaeMbixX 3HaueHu BubponapameTpoB

Tabnmua A.1 — Inana3oHbl N3MepsSeMbIX 3Ha4YeHn Bubponapa-
METPOB MpU pas/iMyHbIX YyBCTBUTENBHOCTAX BMbpornpeobpasosaTte-

WBCTSMTEILHOCTS | pu6no. | Buspo- | BuGpo:
P . | YCKOpeHue CKOPOCTb | NepeMeLleHne
npeobpa3oBaTeneun A m/c2 VCK3, MM/C S MKM
MB/m/c? (MB/g) ' ' '

1,0 (10,0) 0,6-4200 1-5000 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 .
~ 000 10000
Q
s 10,00
éi BUEPAH 3.1 BUEPAH 3.2
2 100
% 5 60 1000 10000
& 010 0,06 0,06 0,06 0,06
© A A A T
oo

0,01

1 10 100 1000 10000
Yacroraly

PucyHok A.1 — lnana3oH n3MepsieMbiX 3HaYeHU BUOPOYCKOPEHMS
(M/c?) nns YyBCTBUTENBLHOCTM BUbponpeobpasosatens 10MB/m/c?
(100MB/g) B nonoce yactot 5 'y — 10000 Iy,
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1000,00
A
5 60 100 1000
w
B
2 10000
10,00 177
2 BWMBPAH 3.1 :
>
a 5
§1,00 0,64 BUEPAH 3.2
9 A\ 30
o 011 90 1000 10000
Q »
2 0,10 0,10 0,10
0,10 A
1 10 100 1000 10000
Yacrora ly

PucyHok A.2 — [lnana3oH M3MepsieMbIX 3HaYeHn BUbpoCKopCTym
(MM/C) Ans YyBCTBUTENBHOCTU BMBponpeobpasoBaTenss 10MB/m/c?
(100MB/g) B nonoce yactot 5 'y — 10000 My

5000,00 A
:Ec > - 60 N
5000 4300

= 500,00 ind
2 10c_|f
s 50,00 \ 10,75
2 5 BUBPAH 3.1 BHUEPAH 3.2
g 5,00 57,32 AN

' 2 2300
: Sk A—a 2
c 0,50 32 60 1
2 2,00 2,00 2,00
)
= 0,05
@ 1 10 100 1000 10000

Yacroraly

PucyHok A.3 — [lnana3oH n3MepsieMbix 3Ha4eHnn Bnbponepemelle-
H1s (MKM) ANns 4yBCTBUTENBHOCTU BMOponpeobpa3oBaTens
10MB/m/c? (100MB/g) B nonoce yactot 5 'y — 10000 My
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NMPUOXXEHMUE b
Mporpamma cBs3m c MK

[porpamMma npegHasHayeHa Ans rnepeHoca pesynbTaToB U3Me-
PEHWIA B KOMMbIOTEP, X COXPAHEHUSI, NPOCMOTPa M BbIOOPKN U3 MO-
NY4eHHOro Mmaccusa, 0bpaboTkun, akcnopTta B Excel, a Takxke ne4yaTtu
0TO6paHHbIX pe3ynbTaToB B BUAE Tabnuy C yKasaHMEM BpPEMEHU U
AaTbl MPOBEAEHMS U3MEPEHWNN, 06bEKTa KOHTPONS M Apyrux napa-
MeTpoB. [lporpamMMa CBA3W MO3BOMISET NPOBOAUTL M3MepeHns (nNpu
NOAKKOYEHHOM npubope) ¢ oTobpaxkeHneM pe3ynbTaTOB HA MOHMU-
TOpe KOMMbloTepa.

K pabote ¢ nporpaMmon OoMNycKakTCs KBAaNnMMULMPOBAHHLIE,
0by4yeHHble creumanucTol.

MWHUManbHO HeobxoamMble TpeboBaHNS K KOMMNbIOTEpPY:

— onepauunoHHas cuctema Windows 7/8/10 (32- nnun 64-paspsa-
Has);

— annapaTHas KOHurypaums, yaosnetsopsiowas Tpebosa-
HUAM YCTAHOB/IEHHOW CUCTEMBI U Hannumne USB-uHTepdeinca.

YcTaHOBKa NporpaMmbl

YCTaHOBUTbL NporpaMmy c camta MHTepnpubop.

OTKpbITL coaepXXmuMoe U 3anyctutb Setup.exe. Cnefys ykasa-
HWSM C 3KpaHa, NocneAoBaTesibHO, Yepe3 HaxaTuns KnaBmwmn «Next»
NPOBECTN YCTAaHOBKY MporpaMmbl. BMecTe ¢ nporpaMMon CBS3u aB-
TOMATUYECKN YCTaHaBIMBAETCH NporpaMMa 3agaHns MMEH 06bEKTOB
KOHTPONS.

Pa6oTa c nporpaMmmon

3anycTuTb nporpammy «Bubpan-3» (MMyck/lMporpamMmmbl/HTEp-
npubop/BnbpanH-3). Ha MOHUTOpPE NOSIBUTCS OKHO MpOrpammsbl C Cu-
CTEMON MEHI0 B BEpXHen CTpoke. [locne 3Toro nosiBUTCS OKHO C
npeanoXeHneMm BblbpaTb BapuaHT npoekTa (OTKPbITb CYLLECTBYIO-
LMW, OTKPbITb NOCNEAHUIA UK CO3AaTb HOBLIN).

e Co3aaHve HOBOro M OTKpbITUE CYLLECTBYIOLLEro NpoOeKTOoB.

UTtobbl cunTbiBaTb AaHHble C Npubopa, NpomM3BOAUTbL pacrie-
YaTKy Ha NpuUHTepe n T.4. HeobxoaANMMO nepBOHaYa bHO CO34aTb HO-
BbIA MpoeKkT! [N 3TOro MOXHO Ha)aTb KHOMKY «HOBbIN» nnn BOC-
NONb30BaTbCA MeH «dann» nyHKT «HoBbIM». MMSI NpoekTa 3aaa-
€TCS NpU ero CoOXpaHeHuu.
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Ecnn npoekT, ¢ KOTOpbIM Bbl cobupaetecb pabotaTb, 6bln Co-
34aH paHee, TO ANd ero OTKPbITUA cregyeT Ha)aTb KHOMKy «OT-
KPbITb» UK Yyepe3 MeHo «dann» — «OTKPbITb».

e 3aKpbITWE NpoeKTa

[NpoeKT 3aKpbIBAETCH HaXXaTUEM KHOMKU «3aKpbITb» UK Yepe3
MeHI0 «Dann» — «3aKpbiTb». ECNN AaHHbIE B MPOEKTE He 6blfin Co-
XpaHeHbl, BaM 6yaeT npeano)eHo nx COXpaHUTb.

e CunTbiBaHME MH(OpMaUun ¢ npubopa:

- 3anyCTUTb NPOrpaMMy CBSI3M M CO34aTb HOBbIM MW OTKPbITb
CYLLIECTBYIOLLMA NPOEKT;

- BKJIIOYMTb NuUTaHue npubopa;

- NOAKIYNTL NpMBOpP K KOMMbIOTEPY € nomowbio USB-kabens;

- HaXkaTb KHOMKY «CuutaTb C npubopa», nHankatop 6yaet no-
Ka3blBaTb MPOLIECC CYMTbIBAHMSA C Npubopa.

[py yCnewHoM CYUTbIBAHUM NpOorpaMMa CPaBHUT MOJSTyYEHHbIe
[aHHbIE C YXXe nMerowmnmMmncs B npoekTte. B npoekT 6yayT AobasneHsbl
TOMbKO T€ U3 HUX, KOTOPbIX TaM He 6bIN0, a coBnajarowmne aaHHble
6yayT NpourHopmpoBaHbl.

BHuMaHue! [1py nepBoM noakioyeHnn rnpmbopa K KOMIbio-
TEpy onepaLMoHHas cucteMa HauaET HOBOE YCTPOMUCTBO —
Vibran-3.0, ans kotoporo HeobxoanMo ycTaHoBUTb ApanBep USB. Ha
MOHUTOpPEe nosBUTCSA «MacTtep o060pyaoBaHUsA». HaXMuUTe KHOMKY
«[anee». B cneayooweM okHe BbibepuTe aencreue: «lpoBectu no-
MCK NOAXOAsILEro aApansepa Anst yCTPOMCTBa» M HaxmuTe «[lanee».
B nosiBuBLLEMCH HOBOM OKHe BblbepuTe B KauyecTBe MCTOYHMKA ANs
MoMcka [ApavBepa: <«pasMelleHne OyaeT yKa3aHO» M HaXMUTe
KHOMKy «[lanee». B cneaywoweM OKHe Haxmute «0630p...» U yKa-
XUTE ONPEKTOPUIO C ApanBepoM (HaxoamuTCs BMECTe C YCTaHOBIEH-
HOM MporpaMMou cBsi3u B nogkatanore Driver). Haxmute «OK». lMo-
Cfle 3TOro onepaumoHHas CMCTeEMa HaWAET ApanBep U NPeanoXuT
ero ycrtaHoBuTb. Haxmute «[lanee». 3ateM onepaunmoHHasa cuctemMa
YCTQHOBUT ApauBep. B 3aBeplueHnn Haxmmte «F0TOBO>.

e Bbibopka naHHbIX

MNpun XenaHnn MOXHO BblIbpaTb MHTepecyolme Bac AaHHble,
yKasaB Heobxoammble KpuTepun oTbopa (aata, Bpems, 06beKThl).
OTO AenaeTcs HaXXaTueM Ha KHOMKYy «Bblbopka.
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e YaneHue aaHHbIX

HaxaTneM KHOMKM «YAanuTb» MOXHO yAanuTb BCe AaHHble B
aKTMBHOM OKHe. Ecnu 6bina npeaBapuTenbHO BbINOSIHEHA BbIOOPKA
AaHHbIX, TO YAQNSIOTCA TONbKO 3TU AaHHble, HEBbIOpaHHbIE AAHHbIE
He yaanstoTcs.

e DKCMOPT AaHHbIX B Excel

Y Bac Ha KoMnbloTepe Ao/mKeH bbITb YCTaHOB/EH Excel. IkcnopT
AaHHbIX OCYLLECTBASETCS HaXKaTMEM KHOMKW «3kcrnopT B Excel».
JanbHenwas o6paboTka BbIMOMHAETCS MO/Ib30BATENEM.

e [leyaTb OTYETAa

[Ans neyatn oTyeTa HaXKMUTE KHOMKY «lleyaTb» Ha NaHenu wuH-
CTPYMeHTOB. [locne 3Toro Ha 3KpaHe MNOSIBUTCS OKHO, B KOTOPOM
MOXXHO BblbpaTh AaHHbIE, KOTOPbIE BONAYT B OTYET. lNepen neyaTbto
Bbl MOXeTe NpeaBapuUTENbHO NPOCMOTPETL CrEHEPUPOBAHHbIA OTYET
Ha MOHUTOpPE M BbI6paTb CTpaHWLbI A1 NeYaTu.

e PaboTta c pe3ynbTaTaMn U3MeEpPEHUN

Mocne nepengayn pe3ynbTaToB U3MEPEHMI B NPOrPaMMe MOXHO
NPOCMOTPETb KaXkAbl CUFHAN U ero cnekTp. JonosIHUTENbHO MMe-
€TCS BO3MOXHOCTb W3MEHUTb WM3MepsieMbld napaMeTp (BMOpOCKO-
pOCTb/BMbpONepeMelleHne), TUMN crnekTpa M BuUA OKHa. lpu 3TOM
cnekTp 6yaeTr nepecuMtaH aBTOMaTUYecku. [N U3MEHeHust Tuna
CNeKTpa WM BuMAa OKHA [AOCTAaTOYHO HaXKaTb JIEBOM KHOMKOW
«MbILLM» HA Ha3BaHWW criekTpa/okHa. pu 3TOM NOsSIBUTCS Bbinaaa-
IOWMMN  CMMCOK, W3 KOTOPOro HYXXHO BbIOpaTb XXenaeMbin
CNeKTp/OKHO. M3MepsieMbli MapaMeTp U3MEHSETCS aHannorMyHo. [o-
NOSIHUTENBLHO B Tabnuue ykasblBaeTCsl HOMEP U3MepeHnsi, Mst 06b-
eKTa 1 ASIMTENbHOCTb 3annCcaHHOro cMrHana.

B oTAeNbHOM OKHE BbIBOASTCS 3HAYEHUS U3MEpPSIEMOro napa-
MeTpa (BnbpoyckopeHune / BU6pockopocTb / BUbponepeMelleHne) Ha
4yacToTax CrekTpasbHOro aHanu3a.

[porpaMMa TakK e No3BOoMSIeET NPOCMaTpMBaTb pPe3y/ibTaTbl OK-
TaBHOro 1 1/3-0KTaBHOrO aHanM3a 3anMcaHHOro cmrHana. [ns atoro
HY>XHO HaXaTb Ha Ha3BaHWK cnekTpa (Hag rpadkKoM CrnekTpa) v Bbl-
6paTb TN aHanuza. Pe3ynbTaT aHanu3a — 3TO CpeAHeKBagpaTuye-
CKMe 3HA4YeHUs1 U3MepsieMoro napaMeTpa B COOTBETCTBYIOLIMX 4a-
CTOTHbIX NOJSI0CAX.
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[nsa oTaenbHOro NPoCMOTPa CrekTpa No BCEM aKTUBHbLIM KaHa-

NnaM cnefyet HaXkaTb KHOIMKY el (cnpaBa Haa cnekTpoM). MNoapob-
HbI MPOCMOTP BMOpOCUMrHana B OTAENbHOM OKHE MPOUCXOAUT MNpw

HaXXaTUM KHOMKMU (cnpaBa Hag rpacukoM curHana).

[Ans nepegayn pe3ynbTaToB U3MepeHust B Excel Hy)XHO Ha)kaTb
KHOMNKY «32KcnopT B Excel». B nosBMBLUEMCS OKHE BbibpaTh AaHHbIE,
KOTOpble byayT 3KCNOPTUPOBaHbI.

[Ans 6onee yaobHoro otobpa)keHns cnekTpa n BubpocurHana
MMEETCS BO3MOXXHOCTb NPUCBOUTb Ka)XAOMY KaHasny CBOW LBET rpa-
pukoB. [N 3TOro HyXHO BblIOpaTb MNYHKT «LlBeTa» MeHto
«Hactporkn». B nOSIBUBLLEMCS OKHE MNPOU3BECTU HEObXOAUMBbIE
YCTaHOBKM.
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NMPUNOXXEHUE B
Mporpamma 3agaHuA MMeH 06beKToB

[porpamMMa 3agaHns MMEH 06bLEKTOB YCTaHAB/IMBAETCH aBTOMa-
TUYECKM C nporpamMmon cBsi3u. OHa npeaHa3HayeHa Ans NporpaMmmm-
pOBaHUS Ha3BaHUN OOBLEKTOB KOHTPOJIS, COAEPXKALUMXCSA B MEHIO
npubopa «O6bekT» nop HoMepamn «bes mmeHn-1», . . . , «be3
nMeHn-20».

Pa6oTa ¢ nporpaMMon:

N3 meHo «llyck > lMporpamMmbl > WHTepnpubop > BUBPAH-3
3anyctutb nporpamMMmy «BWBPAH-3 (O6bekTbl)» M Co3aaTb HOBbIN
WM OTKPbITb CYLLUECTBYIOWNIA NPOEKT, ANS YEro:

— BKJIIOYUTb NUTaHne npunbopa;

— NOAKMI0UNTL NPUBOP K KOMMbIOTEPY € nomolbio USB-kabens;

— cyuTaTb € npmbopa MHGOpPMaUMIO, HaXkaB KHOMKY «CuntaTb C
npnbopa» B MEHIO MPOrpamMmel;

— OTPefaKTMpPOBaTh MOJSTyYEHHYIO Tabnuuy;

— 3anmncaTb OTPeAaKTUPOBAHHYIO MHMOPMaLUMIO B Npubop, HaXkas
KHOMMKY «3anncatb B Npubop».

Mpy peaakTMpoBaHuM CneayeT UMETb B BMAY, YTO MYCTON CTPOKE
COOTBETCTBYET Ha3BaHWe «b6e3 nMeHun», HasBaHue obbeKkTa orpaHu-
4yeHHO 18 cumBonamu. lNMpu 3agaHnm MUMEH OOBLEKTOB CneayeT yKasaTb
A3bIK MEHI0 npubopa, K KOTOPOMY OHM ByayT OTHOCUTLCS.
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