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PyKOBOACTBO MO 3KCMAyaTauuu npeaHasHavyeHo Anst U3yyeHus
XapaKTEPUCTMK, NPUHLUMNA paboTbl, YCTPOMUCTBA, KOHCTPYKLUMM U MNO-
psiaka Mcnonb3oBaHus BubpoaHanusaTopa BUBPAH (panee — npu-
60p) C Lenblo NpaBUIbHON €ro aKCNyaTaLuu.

MNpubopsbl BbiNyckaTcs B ABYX Moandukaumsax BUBPAH-3.1 u
BUBPAH-3.2, oTnn4yaowmx anana3oHoM U3MepeHus:

- moamdpmkaumsa BUBPAH-3.1 paboTaeT B Anana3oHe 4acToT OT
5 00 1000 lu;

- mogudukaums BUBPAH-3.2 - B gmMana3oHe 4yactoT oT 5 Ao
10000 Iu.

O6e MmoandunKaumm MMeroT BO3MOXHOCTb OAHOBPEMEHHOI0 Noa-
KMOYEHMS A0 YeTblipex BUOpomM3MepuTeNnbHbIX AATYMKOB U MO3BO-
NAOT OCYLECTBNATb U3MEPEHUS B pexnme BubpoaHanmsaTopa 1 pe-
rMCTpaTopa AaHHbIX.

[1aHHOEe pyKOBOACTBO COAEPXMUT TEXHUYECKOE OMUCAHUE U WH-
CTPYKUMIO MO 3KCrnyaTaumm Anst UyydeHust BCeX YKasaHHbIX MOAW-
ukauun.

B cBA3M C NOCTOSSHHON paboTon MO COBEPLUEHCTBOBAHWUIO MpU-
6opa, yny4dlweHneM ero TeEXHUYECKUX N NOTPEOBUTENBCKMUX KAYecTs, B
KOHCTPYKLMIO MOryT 6bITb BHECEHDBI HE3HAUYUTESIbHbIE U3MEHEHUS, He
OTPaXXeHHble B HACTOSILLEM U3AAHUN.

PaboTa ¢ npnbopoM AonycKaeTCsl TObKO NOCNe U3YyYeHUs py-
KOBOACTBa NO 3KCryaTtaunu,

1 HASHAYEHME U OBJIACTb NPUMEHEHUSA

1.1 BubpoaHanusatopbl-perncrpaTopbl noptatueHole BUBEPAH
(nanee — npnbopsl), NpeaHa3HauYeHbl AN U3MEPEHUS U perncTpaunm
cpegHero keagpatnyeckoro 3HadeHuns (CK3) HanpsxeHus nepemMeH-
HOro TOKa, BMOpPOCKOPOCTU, BMOBPOYCKOpeHUSs, BUbponepemMeLlleHus
N BM6POAMArHOCTUKM TeXHONornyeckoro obopyaoBaHmnsl, KOHCTPYK-
LI, OCHOBAHWN, COOPY>KEHNN, KOMNPECCOPOB, ABUraTenen, TypouH,
BEHTUNATOPOB.

1.2 OcHOBHOEe Ha3HayeHune npubopa — 3anncb N aHanu3 Kosne-
6aTenbHbIX MPOLECCOB pPas/IMYHbIX O06bEKTOB, MOUCK AedeKToB
CTPYKTYpbl U3AENMIA METOAOM COMOCTAB/IEHUS peaKLMM Ha yaapHOE
BO3JENCTBUE C 3TA/IOHHbIM CMEKTPOM. BO3MOXHO NpuMeHeHne npu-



bopa Ans oueHKU BNUSHMSA BMOpaUMKM HA 4YenoBeka B MPou3Boa-
CTBEHHbIX, XW/IbIX U O6LWECTBEHHbIX 304aHUAX B COOTBETCTBUWN C
CH 2.2.4/2.1.8.566.

1.3 Mpubop npousBoanT 3anucb BMO6pokonebaHnn No YeTbipéM
KaHanaM B 3aaBaeMOM BpPeMEeHHOM WMHTepBane (C py4HbiM, BHELU-
HUM WM aBTOMaTM4YEeCKMM 3aryCcKoM Mo 3aJaBaeMOMy MOPOroBoMy
YPOBHIO) U onpepensieT nx coctas no 200, 400 van 800 nuHMsAM
cnekTpa (KOMMblOTEpHas nporpamma, nocraenseMas ¢ npnbopom,
NO3BOJISIET BbINOAHATL aHanu3 rno 1600, 3200, 6400, 12800 nuHuaM
CnekTpa);

- BbINOHSET BblYMCIEHNS aMnAnTyaHOro 3HadveHus (A3) Bubpo-
YCKOpeHUs1, cpeaHero kBaapatudeckoro 3HaveHns (CK3) Bnbpocko-
poctn n A3 BubponepemMeLleHuns;

- MOXXET KOMMEKTOBATbLCA BMOPOAATUMKAMUN, BbIXOAHOW CUTHaANM
KOTOPbIX MNponopunoHaneH BUOPOYCKOPEHUIO («akcenepoMeTp»)
nnn BmbpockopocTtn («BenocumeTp»). MHdpopMaums o Tune aatym-
KOB M UX KO3 durUneHTe npeobpa3oBaHns XpaHUTCS B NAMATU Mpu-
6opa (BO3MOXXHO XpPaHWUTb AaHHblE O YETLIPEX AaTumMKax), CBeAEeHUS
O TuUrne " YyBCTBUTENbHOCTU AaTYMKOB BBOASATCS B MeHKO npubopa
«YCTaHOBKN» — «AKTMBHbIE KaHasbl>» (CM. NYHKT 3.4.5).

1.4 Paboune ycnosust akCrnaiyaTaumn: AManasoH TeMnepaTyp oT
MuHyc 20 go nmoc 40 °C, oTHOCUTeNbHas BNAXHOCTb BO3AyXa Ao
80 % npwu TeMnepaType ntoc 25 °C, atMochepHoe AaBneHune oT 84
pao 106,7 klMa.

1.5 Mpunbop BUBPAH cooTBeTCcTBYET OOLIKHOBEHHOMY UCMOJHE-
HWUIO n3aenun Tpetbero nopsaka no NOCT P 52931.



2 METPOJIOT'MYECKME N TEXHUYECKUE

XAPAKTEPUCTUKMN
Tabnuua 1 - MeTponornyeckme XxapakTepucTuku
HanMeHoBaHMe XapaKTepUCTUKN 3Ha4yeHue
Anana3oHbl pabounx yacToT, 'y oT 5 no 100

ot 5 go 1000
oT 25 po 10000*

AnanasoH nsmepeHnsa CK3 nepemMeHHOro
Hanps>keHns, MB ot 0,4 no 3000

HepaBHOMEpPHOCTb aMM/IUTYAHO-YaCTOTHOW
xapaktepuctukn (A4X) B pabouem gmanasoHe
4yacToT, % + 2
MNpeaenbl OCHOBHOWM OTHOCUTENbHOW
norpeLwHocTn namepeHnsa CK3 HanpskeHus
nepeMeHHOro Toka B paboyem gnanasoHe

aMnanTya u vactot, % + 2

[Anana3oH n3MepeHn 3Ha4eHni

BMbponapamMeTpos: oT 1 go 400

- aMnnTyabl BUBpOyCcKopeHus, M/c? (o1 0,06 no
420)**

- CK3 Bubpockopoctn, MM/c ot 0,1 oo 500

- aMNUTYAbl BUBponepeMeLLeHnsi, MKM oT 5 go 600

(ot 2 o 5000)**

MNpeaenbl OCHOBHOWM OTHOCUTENbHOW
norpewwHocTn npunbopa npu namepeHmn CK3
BMOPOCKOPOCTU, aMNNnTyAbl
BMObponepeMelLieHns 1 aMNNTYAbI
BnbpoyckopeHus, % + 2
Mpeaenbl OCHOBHOM OTHOCUTENbHOM
MNOrpeLHOCTU N3MepeHnst BUBPOCKOPOCTY,
amMnAnTyabl BMbponepemMeLLeHnst 1 aMnanuTyabl
BMOPOYCKOPEHUS MpY AOBEPUTENTbHOM
BeposaTHocTh 0,95 B paboueM ananasoHe
amnnuTya n Jacrtot, % + 3,5

* TexHU4Yeckne xapaktepucTuku ans npmbopa moandukaumm BUBPAH-3.2
** 3HaueHMs OMana3oHOB MpuBeAeHbl ANs AAaTYMKOB 4yBCTBUTENbHOCTbIO 10
MB/(m/c?) (100 mB/g).
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MNpoaomxeHune Tabnuubl 1

HanmeHoBaHMe XapaKTepuUCTUKK 3Ha4yeHne
HopMarnbHble yCnoBUst U3MEPEHNIA:
- TeMnepaTypa oKpy»atowen cpeasbl, °C; 20+ 5
- OTHOCUTE/IbHas BNaXHOCTb, % o 80 npu 25 °C

YyBCTBUTENBHOCTb BMOPOAATUMKOB, MPUMEHSIEMBIX C MNpPUBO-
pOM, NpMBEAEHA B NAcnopTax AaTUYMKOB U3 KOMIIEKTA NOCTABKM.

Tabnnua 2 — TexHn4yeckme XapakTepuUCTUKn

Hanps)eHue nutaHus, B:

- OT BCTPOEHHOro akKymynstopa 3,7 £0,5

- OT BHELWIHEro NCTOYHMKA NUTaHus (3apsiaHoe

YCTPOWCTBO) 5,0+ 0,25
[NoTpebnsiemas MOWHOCTb, BT, He bonee 1,7
Macca, kr, He bonee 1,5
[abapuTHble pa3mepbl (ANMMHA x LWWMPUHA x

BbICOTA), MM, He bonee 230 x 100x 35




3 YCTPOUCTBO U PABOTA
3.1 MpuHUMn pa6oThbl

MNpuHunn paboTtbl Npubopa OCHOBaH Ha (PMKCaUUM U 3anncu
CUrHanoB BMOpokonebaHunm BUOPOU3MEPUTENBHLIMK AaTYMKaMW,
YCT@HOBJIEHHbIMM Ha KOHTPOJIbHBLIX TOYKax 06beKkToB. [JaTumku noa-
KIKO4AKOTCS KO BXOAaM 3/1eKTPOHHOro 6n1oka. BubpounsmeputenbHble
AAaTUYMKM BOCMPUHMMAIOT MexaHudeckne konebaHusa obbekTa KOH-
Tpons, nNpeobpasyoT NX B NEKTPUYECKME CUTHAsbI Pa3INYHOM Ya-
CTOTbl U HAMNpPsKEHWs!, B TeYeHNe 3a4aBaeMoro MHTepBasia BpeMeHM.
DNEKTPUYECKNE CUrHanbl NEPEAAOTCS B 3NEKTPOHHbIM 610K U npe-
obpa3yloTcs B napameTpbl BubpoyckopeHunst (A), BUMOBPOCKOPOCTU
(Vck3) n Bnbponepemewterns (S). MNMonyveHHble AaHHble OTObpaxa-
I0TCSA Ha AMCriee 311eKTPOHHOro 6s10kKa. Npu 3ToM, BblYMCIIEeHNS BUO-
pornapamMeTpoB B nNpmnbope npomssoanTcs rno popMynam:

A==, (1)

_ _A 2

]/CKB_ZTL.\/EJ:I ()
A

= G ©)

roe Usx — CK3 nogaBaeMoro Ha Bxof npubopa HanpsixeHus,
MB;

f—yacrtoTta curHana u;

k — Koa(bdULMEHT YyBCTBUTENBHOCTU, MB/M/C?;

A — aMnMTygHoe 3HayeHue oTobparkaemoro npnbopom B1bpo-
yCKOpeHus, M/c?;

Vckz — oTobpaxkaemoe npmbopom 3HadeHne CK3 BMOpOCKOpO-
CTWU, MM/C;

S — oTobpaxkaemoe NpMbOpOM 3HaAYEeHWe aMnInTyabl BUbpone-
peMeLLEeHNsl, MKM.

3.2 YcTpoucTBOo npubopa

MNpubop cocTonT M3 YeTbipex BUOPOAATUMKOB U 3NIEKTPOHHOIO
6noka.

BHewHun Bua npubopa BUBPAH-3.1, BUBPAH-3.2 npuBeaeH Ha
pucyHke 1. Ha nMueBor naHenun Kopryca 3nekTpoHHoro 6n1oka 1 pac-
NOSI0XeHbl KnaBnatypa 3 U OKHO rpaduyeckoro aucnnes 2.
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B BEpXHEN TOpLEBOM YaCTW KOpyca HaxoasTca pa3bembl 4 ANs
NOAK/TIOYEHMS BMOpoAaTUnKoB 6. Ha npaBoi 6OKOBOW CTEHKE MMe-
eTca pa3beM 5 USB-uHTepdeica cBs3n C KOMMNbIOTEPOM ANS nepe-
Aaun 1 06paboTkn pe3ynbTaToB, @ TaKXKe BHELHEN CUHXPOHU3aLIMK
Hayana U3MepPEHUN.

Kaxxabii BM6poaaTumk CHabxeH MarHUTHOW nnatdopMon Ans
KpPenieHnss Ha MOBEPXHOCTU KOHTponupyemoro obbekTa. Kpome
TOro, AATYMK MOXET OblTb 3aKpensieH npu MnoMowmn pe3bboBoK
wnunbkn. LLNnunbka 3akpenneHa B LEHTPEe OCHOBAHWUS AaTymka, Ha
HeW pacnosioXeHa MarHuTHas nnatdgopma.

PucyHok 1 - O6wmmn Bua npnbopos BUBPAH-3.1, BUBPAH-3.2

i

PrcyHok 2 — OBLmMIN BUA TPEXOCEBOIO CEMCMOMETPA
anst npubopos BUBPAH-3.1, BUBPAH-3.2 Bepcum 1



3.3 KnaBuaTtypa

- BrntoueHwme 1 BbikNOYEHWE Nprbopa

- [epeBop Nnpubopa 13 pexxmuma MeH B peXxuMm nsmepe-
H1s (measuring)
- Qukcaums ovepegHoro pesysbTaTa B namsati (memory)

- Bxon v BbIx04 M3 MYHKTOB MMaBHOrO MEHIO U MOAMEHIO
C COXPaAHEHWNEM BbIMONIHEHHbIX U3MEHEHMWN
- Bbixog 13 pexnMa nsMepeHns

-  bbicTpbin  BXOA B MNYHKT [NABHOrO  MEHIO
«YCTAHOBKMN»

- BblbOp CTPOKM MEHIO

- Mepexopn K Apyrov yCTaHaBIMBAaEMOWN BENTUUNHE;

- MpocMoTp NamsTh pe3ynbTaToB Mo Aatam u3s
«ApxuBa»

HE BEEB BS

- YnpaBneHnune Kkypcopom (MuratoLmm 3Hak, umdpa u 1.n.)
B peXuMax YCTaHOBKM paboumnx napaMeTpoB M NPOCMOTPa
apxuBa

- [lpocMOTp NaMATK pe3ynbTaToB MO HOMEPaM U3
«ApxuBa»

- YCTaHOBKa YMCNOBbIX 3HAYEHWUM NapaMeTpoB (KpaTKo-
BPEMEHHOE HaXaTue M3MEHSIET 3HayeHne Ha eauHuuy, a
Npy yaepXXaHun NPOUCXOAUT HernpepbiBHOE M3MEHEHue
ymncna)

- PerynupoBka Ko duumeHTa ycuneHums

- Perynupoeka MacwTaba ocumnnorpaMMbl CUrHasa o
rOpu3oHTaNn

- bbICTpbIN BbIGOP NepBol/NocnegHen CTPOKM MEHIO

- [pegHa3HayeHbl ANa U3MEHeHUs MacliTaba
- CMeLleHune oKHa ocuunnorpaMmmbl CUrHasia rno ropu3oH-
TaJln

¥ 68

- Tpu nporpaMMupyemMble MHOrodyHKLMOHasNbHbIE KNa-
BUWK «TporpaMMHble KHOMKW>». VcnonHsemas ¢yHK-
LM NpU HaXXaTuUM Ha KNasully, 3aBUCUT OT pexuMa pa-
60Tbl NpMbopa 1 oTobpaxkaeTcs Ha AnCnee psiaoOM C KOH-
KPETHOW K/1aBULLIEN,




3.4 CucreMma MeH1o npubopa
3.4.1 NnaBHOe MeHI0 npubopa

[NaBHOE MEHI0 COAEPXKUT MYHKTbI MEHIO, MO3BONSIOLWMNE Onepa-
TMBHO U3MEHSATb NapaMeTpbl paboTbl Npubopa.

ObbekT Bez uMeHu—1

BUBPOI3MEPEHIA

APXIB
YCTAHOBKW
CEPBIC
MOBEPKA

b . . . .

MzrMeHnTb

B BepHeln yactu aucnnes npubopa BO BCEX pexmmax paboThl
BbIBOAWUTCS CTPOKa CTaTyca, B KOTOPOM 0TOBpaXaeTcst COCTOSIHUE 3a-
psfa BCTPOEHHOIO aKKyMynsiTopa, noakntoyeHne k USB-nopTy Kom-
NbIOTEPA UMW K BHELLIHEMY UCTOYHUKY MUTAHUSA, TEKYLLEE BPEMS.

Tpebyemasi CTpoKa MeHI0 M1 NapaMeTp BbIBUPaAETCS KHOMKaMM
, [ 12] BbiGpaHHaa CTpoOKa BblAENSETCA UHBEPCHO TEMHbIM
¢oHOM, BbI6GpaHHbIW NapaMeTp BbIAENSETCA KENTbIM LLBETOM.

KHonku , OCYLLECTBNSAOT ObICTPbI MEepexoi  Ha
NepBY0/NOCNEAHIO CTPOKY MEHIO COOTBETCTBEHHO.

KHonkow OCYLLECTBNSIETCA BXOA, M BbIXOA U3 MYHKTOB FNaB-
HOrO MEHIO M MOAMEHIO.

KHonka NCNosnb3yeTcs Ans 6bICTporo BxoAa B MYHKT rfaBs-
Horo MmeHi «YCTAHOBKW>».
Mpn YCTQHOBKE YMCIOBbLIX 3HAYEHWA MapaMeTPOB KHOMKaMu

, BbIOMpaeTCs pa3psa yucna Anst USMEHEHWUS, @ KHOMKaMu

, YyCTaHaBNMBAETCS €ro 3HayeHue. [N coXpaHeHus ycTa-
HOBJIEHHOrO 3HAYEHMSA NapaMeTpa M BO3BpaTa B MeHI0 He06XoaMMOo

HaXXaTb NPOrpaMMHYI0 KHOMKY «CoXpaH.>» WM KHOMKY @
B BepxHeM psiay knaBuaTypbl Npubopa pacnonaratotcs «Mpo-

rpaMMHbI€ KHONMKWU>» . «lMporpaMMHble KHOMKW>» BbINO/-
HAKOT KOMaHAbl, PacCrnoJiI0OXXEHHbIE B H)KHEN YacTu Aucnies Haa
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HUMU. B 3aBUCMMOCTU OT BbIOpAHHOIrO MyHKTa MEHIO U peXxnma pa-
60Tbl PYHKLUMN KHOMOK N3MEHSAIOTCS.

3.4.2 MeH10 «06BbeKkT»

MNo3BonseT BblbpaTb Ha3BaHMe 06bekTa M3MEPEeHUsl, KOTopoe
OyneT coxpaHeHO B apxvBe BMecCTe C AaHHbIMW 3aMepa. HasaHus
06BEKTOB MOXXHO M3MEHWUTL C MOMOLLbIO MPOrpaMMbl, NOCTAB/IIEMOWN
C NpnbopomM.

ObvexT

be3 mMeHn-5

CoxpaH. BozbpraT

KHonkamu , MO>XHO NpOCMaTpmBaTb Ha3BaHNS OOBLEKTQ,
BbI6Op HE06X0AMMOro NpoM3BOAUTCA MPOrPaMMHOM KHOMKOW
«CoxpaH.».

3.4.3 MeHro «<BUBPOU3MEPEHUNSA»

B nyHkTe rnasHoro meHio «BUBPOU3MEPEHUSA» ocyLlecTs-
nsetcs Bolbop pexumos «U3MEPEHUE» vnn «<PEFTUCTPALLNA >

COOTBETCTBYHOLLMMWN NMPOrpaMMHbIMA KHOIMKaMn .

B1EPOW3MEPEHIN4

b
APXIB b
YCTAHOBKIA b
CEPBIWC b
MOBEPKA b

OTKPbITE

11



[ R79%  »2

3MEPEHVE [MCTAUMS

zrepseMb1 MapaMeTe A| |izMepsemblir NapamMeTe A
fianazoH 4YacToT 1000 Tu| |AmnanazoH dYacToT 1000 Tu
YJocunenuve 0-0-0-0 86| [YouneHuwe 0-0-0-0 @b
Bua zanucka Knornka| |[Bua zanycka KHonka

[ararMeTrbl PervcTraumm

MzrepeH. Beixon PervcTe. Mz1epeH . Beixon PerucTe.

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

3.4.4 MeHro «APXUNB»

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

Arxb H3MEPEHHE
Pecubcsl 3241000

1ztiepeH. | OTkebiTe || PeruvcTe.

MNpu BXoae B apxuB Ha 3KpaHe Npubopa oTobpaxkaeTcs pe3ysb-
TaT NOCNeAHEro namepenus. MNepenncrbiBaHne pesynbTaToB U3Mepe-

HUMA OCYLLECTBSIETCA KHOMKaMu , . [lpoCcMOTP MapamMeTpoB
CNeKTpasibHOro aHanansa, oCUMIorpamMmmel curHana n A3 BMbpoycKo-
peHusi, CK3 Bubpockopoct n A3 BubponepemMelleHnst iponssBoanTcs
aHanornyHo n.3.4.8 n n.3.4.9.

«Pecypchbl B pexxuMme U3MepeHune» — NpoCcMOTP MMEIOLLUXCA
pecypcoB naMaTu: obLuee KOMYecTBo 3anncen, Yncno ceoboaHbix v
UYMCNO 3aHATbLIX MECT.

12



Pecypchl:

Bcero: 1000
3aHaTo: 11
ChoboaHo: 989

OucTutb || Bbixoa

«Pecypcbl B pexxuMme Perucrpayusi» — npocMoTp UMelo-
LLINXCS peCcypcoB namaTu: obliee KONMYeCTBO 3annCen, YMCIO CBO-
604HbIX WU YMCIO 3aHATLIX MECT, OCTaBLleecs AOCTYMNHOe BpeMs 3a-
MUCK, KOTOPOE OMPEAENSIETCA C YYETOM BbIOpPAHHOM YaCcTOTbl CUr-
Hana (NyHKT MeHIo «/inana3oH 4acToT»).

[pu BbIXOAE M3 AAHHOIO MyHKTa MEHIO, MO XXEeNnaHu, MOXHO
OYMCTUTb NaMATb MPOrPaMMHON KHOMKOW @ «Ounctue».

[ h100% 2 17:29
Pecupchi

Bcero: 2000
3aHaTO: 2
ChoboaHo: 1998

{dnTeneHocTe: 2074 B5M BSc
Ha 1000 [u}

OuicTuTb |  Bbixoa

3.4.5 MeHro «YCTAHOBKW»

[laHHOE MEHI0 COAEPXKMT HACTPOMKM NapaMeTpoB paboTbl Npu-
6opa.

AkTUBHBIE KaHarnsbl 1-2-3-4

[MHn cnexTea 800
Tun cnekTra MakcHUMUM
Tun okHa MPAMoYrofkbHoE
KonmdecTtbo aamnob 1
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«AKTUBHbIE KaHaNbl» — BblOOp ANS Ka)Xaoro U3 4-x KaHanos
Tvna npeobpasoBaHnsa («AkcenepoMeTp» unn «BenocumeTp»), KO-
apduumeHTa NnpeobpasoBaHNa AaTyMKa U TUNA MOAKIHOUYEHNS AaT-
ynka («ICP» nnu «MEMS»). Mpmbop No3BONSET COXPaHWUTb AaHHbIE O
AECSTU AaTymkax. JItobo u3 4-x KaHanoB MOXET ObiTb BbIK/OYEH
(«Bblkn»).

AkTUBHbIE KaHarbl:

- -

2. liar =2 AkcenepoMeTr

' KoaoouumeHT:
3: | Bewn | [40.00] mB/m/c]

H: | Boikn fatumx: | ICP

CoxpaH . Bbixoa
YCTaHOBKa NPON3BOAMTCS KHOMKaMM ,, ,, coxpa-

HeHue BbibpaHHOro 3HaueHmst — kHonkoli (B «CoxpaH.».
«JINHNIA cneKTpa» — YCTaHOBKAa KONMMYECTBa JIMHUWA CNEKTpa,
pacCUMTLIBAEMbIX NPW YAaCTOTHOM aHanu3e B 11060M U3 peXXMMOB pa-

60Tbl. YCTaHOBKa NpPOM3BOAUTCS KHOMKOW M NpOrpamMmMHbIMU
KHomkaMn «200», «400» nnn «800>.

«Tun cnekTpa» — NO3BONSET BbibpaTb YCPEAHEHHbIA CMEKTP,
nmbo cnekTp MakcumyMmoB. Bbibop npousBoaMTCS NPOrpaMMHbIMU
KHOMKaMn «Makcnumym» n «Ycpeg.». NyHKT UMeeT CMbICN, ec/iin yCTa-
HOBJIEHO KOJIMYeCTBO AaMroB CurHasna, bonbliee eauHULbI.

«TUnN OKHa» — 33[aeT TUM OKOHHOW (PYHKLWNWN, NCMONb3YEMOM
NpW YaCTOTHOM aHanu3e. [oCTyrHbl TPU BUAA OKHA: MpsIMOYrofibHOE,
bnakmMeHa u XaHa. Bblbop ocylLecTBNSeTCS COOTBETCTBYIOLLEN MPO-
FPaMMHOWN KHOTKOMW.

«Konuyecrtso gaMnoB» — 3ajaeT KOJMYECTBO AAMMOB CUr-
Hana (1 — 5), ucnonb3lyeMbix Npu aHanuse. BrvseT Ha BpeMs nsme-
peHUs. YCTaHOBKa NMpON3BOANTCS KHOMKOW @ «U3meHnTb>.

3.4.6 MeHro «CEPBUC>

[laHHOE MEHI0 COAEPXMUT MpOoYME HACTPOMKM npubopa, Takue
KaKk [AaTa W BpeMsl, napaMeTpbl 3HeprocbepexxeHus, G3blK UHTEp-
deinca, a Takke MHDOPMAUMIO O MPOM3BOAUTENE U BEPCUIO MPO-
LLUMBKK rpnbopa.

14



lata v bpems
JHerrocbepexeHue

Izbik {Lansuasge ) [
0 neounzboanTene

Beixon

«JjaTa v BpeMa» — COAEPXXUT HAaCTPONKM TEKYLLMX AaTbl N Bpe-
MEHW, @ TaKXXe KOpPPEKLUN X0A4a YacoB.

«JHeprocbepexeHmne» — HACTpPOMKa BPEMEHWN AKTUBHOCTM
npnbopa A0 ero aBTOMaTUYECKOrO BbIK/TIOYEHNS U YMEHbLLEHUS Ap-
KOCTW 3KpaHa B HEAKTUBHOM PEXMME, a TaKXe YCTaHOBKa SPKOCTU B
paboyeM pexume.

«SI3bIK» — MO3BOMISIET BbIOPATb PYCCKUIN, MO0 AHIMMNCKUIA
A3bIK MHTEpdenca.

«0 npou3sBoauTene» — COAEPXKUT MHMDOPMALINIO O NMPOU3BO-
antene npnbopa 1 Bepcuto NporpaMMHOro obecrneyeHms.

3.4.7 MeHro «IMMTOBEPKA»

[laHHOE MEHIO0 COAEPXKUT HACTPOMKM NapaMeTpoB paboTbl Npu-
6opa B pexxmMe NoBEPKMU.

lanazoH 4YacToT 1000 T

YeuneHue 0 db

KoaooumumeHT aaTyquka 10.00
U.A V.S

«A3MepsieMbi napaMeTp» — BbIOOP N3MEPSEMON BENTUUYUNHDI:
CK3 HanpsixeHuns n A3 subpoyckopenus (U, A) nnn CK3 Bnbpocko-
poct n A3 subponepemeluenms (V, S). Bblbop ocyLiecTBnseTcs npo-
FPAMMHbIMU KHOMKaMM.
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«[lnana3oH 4acTtoT» — YCTaHOBKA paboyero Anana3oHa 4a-
ctoT npmbopa (100 My, 1000 Ny, 10000 'y). BeibOp ocywiecTBnsieTcs
COOTBETCTBYIOLLEN NPOrPaMMHON KHOMKOW.

«YcuneHme» — yCTaHoOBKa YCuneHns curHana. Haxarunem npo-
FPAMMHbIX KHOMOK MOXHO BblbpaTb ycunernne 0 ab nnu 40 gb.

«KoadpcdhmumeHT gaTunKa» — rno3BonseT BbibpaTb KOIPPu-
UMEHT  4YyBCTBUTENIbHOCTM  akcenepoMeTpa (N0  YMOJSYAHWUIO
10 MB/(M/c?)). YcTaHOBKa NPOU3BOAUTCSA HaXATMEM MPOrpaMMHOMN

KHOMKWN «M3MEHNUTb», 3aTEM KHOMKaMM , " -} Coxpa-
HEeHMe BbIbpaHHOro 3HaueHust — kHonkoli (&) «CoxpaH.».

3.4.8 MeHto «BUBPOU3SMEPEHUA>», pexkum «U3MEPEHUE»

Hzmepnemmm naraMeTrP A
diianazoH dacToT 1000 lu
YScuneHue 0-0-0-0 86
Bura zanucka KHorka
WamepeH. | Boixoa | PerucTe.

[aHHoe MeHIo obecrieumBaeT paboTy B pexxmMe 3anucu n obpa-
60Tk BpemMeHHOW BbiIbOpkM curHana A3 BubpoyckopeHus, CK3
BMbpockopocTu u A3 BubpornepemeLleHns ¢ NoslydyeHneM ero 4actoT-
Horo cnekTpa (200, 400 unn 800 nuHWMIA). ANNTENBHOCTL BPEMEHHOW
BbIOOPKWN 3aBUCUT OT 3aJaBaeMbIX MapaMeTPOB: KONNYECTBA JIMHWUIA
CNeKTpa, YaCTOTHOro AnMana3oHa 1 KonndecTsa AamnoB CUrHana.

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

H3MEPEHME 4
lzrepsaembil NapraMeTre

dianazoH 4YacToT 1000 Tu
YScuneHue 0-0-0-0 86
Bura zanucka KHorka
A v |l s
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Bbibop n3mepsieMmon BenuunHbl — BUbpoyckopeHue (A), Bubpo-
ckopocTtb (V) unu BubponepemelleHure (S), ocywecTBAsSIeTCS COOT-
BETCTBYHOLUMWN MPOrpaMMHbIMN KHOMKaMW .

«U3mepsembiit napameTp>» (ans npmbopos BUBPAH Bepcuii

3.11 1 3.21).
PEMACTAUA 4 HzrMepsembin narameTe :
Mzrepaetbin napareTe
liianazoH 4YacToT 1000 M
YcurneHue 0-0-0-0 OB
BubroyckopreHie
Bua zanucka KHonka
MarareTebl PervcTraumA
OTKPbITE CoxpaH. BozbpaT

[ns Bblbopa BubponapameTpa HaxaTb KHOMKY «OTKpbITb». Bbl-
6op n3MepsieMon BennuuHbl: BUbpoyckopeHne (A), BUOPOCKOPOCTb
(V), subponepemelyenure (S) nnn aekpemeHta (D) ocylwiecTsnseTcs

KHOMKaMu 7 . CoxpaHeHune BblibpaHHOro BMbponapaMeTpa —
NPOrpaMMHON KHOMKOW «CoXpaH.».

«[lnana3oH 4acToT» — yCTaHOBKa paboyero ananasoHa 4a-
ctoT npubopa (100 Iy, 1000 Mu, 10000 I'w).

M3MEPEHIE 4

lztepaeMbin NapaMeTe A
lanazoH 4YacToT 1000 Tu
YScunenHuve 0-0-0-0 06
Bua zanycka KHornka

100 lw || 1000 Mu | 10000 lw

Bblbop OCyLLECTBNSAETCA KHOMKOM M COOTBETCTBYHOLLMMMU
nporpamMmHbiMu kHonkamu (@D,
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«YcuieHme» — yCTaHOBKa HeobxoaAnMoro YCUNEHNA BXOAHOIO
CUrHana.

N HMAKC. W32 40 32AMEFOE

W E0AHOM CHTHAN
30% 0% 100%

1:[07EE] ]
2 s - oo
3:(26 ab|
gfH0 ab | +— 10-TU ceKyHAHbI/

CoxpaH. BozbpaT

B 3TOM pexume aBTOMaTnyecku NpPoOBOAATCH AECATb 3aMepoB U
onpenensieTcss MakCMMasibHbI YpOBEHb CuMrHana. Ha 3kpaH BbiBO-
OSTCA ABa BMAa OTOBpaXKeHWst YPOBHS CUrHanNa: CEKYHAHbIN — ypo-
BEHb OOHOBNAETCA KaXxayto cekyHay, 10-CeKyHAHbIN — YpOBEHb 06-
HoBNgeTca Kaxable 10 cekyHA. YpoBeHb BXOAHOIMO CUrHasma A0/HKeH
coctaBnatb 30 — 70 % OT BepxHero npeaena avana3oHa. Haxkatnem

KHOIMOK 7 BbI6MpaeTCﬂ KaHan nsMepeHud. HaxxateM KHo-

MoK n Bblbupaetcsa ycunenune 0, 14, 26 vnm 40 gb. Coxpa-
HeHne BblIOpaHHOI0 YCUIEHNS — NPOrpaMMHON KHOMKOW «CoxpaH.».

«Bupa 3anycKa» — yCTaHOBKa peXXuMa 3anycka npouecca 13-
MEPEHUM.

Buia zanugcka:

o kHorka M
o BHewHM1
KaHarl @ yp. curHana (29| %

CoxpaH. BozbpraT

- «KHomka M» — 3anyck u3MepeHus 6yaeT npov3BOAUTHLCS
M

TONbKO Ha)XaTUEM KHOIMKM :
- «BHELUHUM» — 3anycKk U3MepeHust byaeTr npov3BOAUTLCS NpwU
KPaTKOBPEMEHHOM 3aMbIKaHUW LIENU Mexay 4-M U 5-M KOHTaKTamu

pa3béMa USB nnn HaxatneM KHOMKU .
18



- «yp. CUrHana» — 3anyck U3MepeHus 6yaeT NpoM3BOAUTHLCS MO
MPEBLILIEHNIO CUrHANoOM C BMbpoaaTyMka B Bbl6iaHHOM KaHane

onpeaeneHHoro ypoBHs, MO0 HaXXaTUEM KHOMKM

HaxkaTneM KHomnku 3arnycKaeTcs npouecc n3mepenus (3a-
nMcn n 06paboTkn), NPorpaMMHON KHOMKOM «OTMEHa» MOXHO ero
npepBaTb. [locne 3anncm curHana NPoM3BOAMTCS €ro CNeKTPasbHbIN

aHanus, pesynbTaT KOTOPOro BbIBOAWUTCS Ha ANCIMIEN.
CnekTp BnbpoyckopeHus A

CnekTp BMbpockopocTtun V

bez LMEHM-1 NODBG bez uvMeHW-1 HOT115%
1 KAHAN (w2 max=0 . 04861 ¢ 1 KAHAN {2 max=0. 291 0H1-~
fo=30.375Mu fo=14.50Mu
A=0.0354-¢* V=0.000MH-"C
f=15.625Iu f=0.25u
7 I{nHﬁﬁ (X2 max=0. 06431 2 KAHAan (x2) max=0. 495Yrm~
fo=30.625u fo=2.50Iu
A=0. 0421 ¢ V=0, 000MM- ¢
f=15.625u =0.25u
11:35:50 16:34:09
= 01.08.19 05.08.19
MNorowb CurHan Bl ' TNomows || Curwan || Bl
CnekTp BubponepemMeLleHus
[ 100% ==
bBez udeHu-1 HO113
1 KAHAN LX1 ) max="12. 254K
fo=2.000u
5=7.088MKK
f=16.500u

Z KAHAN - LX1 ) max=17¢.33uK

fo=2.000u
5=b6.364MKEK
f=16.500u
15:36:33
- 05.08.19

MNotiowbs Bl
Mpnbop MOXET 0AHOBPEMEHHO MHAMLIMPOBATbL pe3ysbTaT 0bpa-
60TKKN ABYX KaHanoB. MPOCMOTP OCTaNbHbIX aKTUBHbIX KaHa/N0B OCY-

LLLeCTBNAETCA C MOMOLLbIO KHOMOK n @D

MepeMellas MUraloLwmin TPEYrosbHbIN Kypcop « A>», YKa3blBato-
LLIMA YACTOTHOE MOJIOXXEHUE CMEKTPANbHOW NNMHWK, BAONb rpaduka

CNeKTpa Ha)xaTueM KHOMOK 7 , MOXXHO MOCMOTPETb aMnun-
TyQHOE 3HadeHne wu3MepsieMoro napametpa (BubpoyckopeHus A,
BMbpockopoctn V unn BnbponepemelleHnss S) Ha KOHKPETHOW Ya-
cToTe.

CurHan
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CnpaBa oT rpaduka cnektTpa oTobpa)kaloTcs ero napaMeTpbl:

- max — 3HayeHue aMnanUTyabl OCHOBHOW rapMOHMKM (OCHOB-
HOro TOHa, CO6CTBEHHOM YacTOTbl) CUrHanNa;

- fO — yacToTa OCHOBHOM FAPMOHUKK;

- A,V uin S — aMnnnTyaa KOHKPETHOM YaCTOTHOW FapMOHUKM
(NMHUKM cnekTpa), Ha KOTOPYIO YKa3blBAaET MUraloLWMN TPEYrosibHbIN
KYPCOp « A »;

- f — yacToTa, COOTBETCTBYIOWAS NIMHMM CNEKTPa, HA KOTOPYHO
YKa3blBaeT MUrAOLNIN TPEYroSibHbIN KYpCop « A ».

Ha)xaTneMm KHOMKu @ «Bn» MOXXHO onpeaenuTb CpeaHeKBaa-
paTnyHble 3HaveHns (CK3) BMbpoCcKOpOoCTN M aMNIUTYAHblEe 3Ha4ye-
Hnsa (A3) BUOpOYCKOpeHNs 1 BUBponepeMeELLIEHMS MO BCEM KaHanaMm
OOHOBPEMEHHO.

BubpoyckopeHune A

BVI6pOCKOpOCTb vV

bez vHEeHH-1

bez uMeHu-1 NO118 ND115

1 KAHAM ‘ {x2 ) max=D,D23?H/E 1 KAHANM {x2) max=ﬂ,293PMM/
I Ny b B u L A1l T I-'.
A1-0.0045 w-c: M- c2 Vek31=0.1611 HHC  [Jumc
AZ2=0.0105 wM-C; u Yek32=0.5016 MM-C U
A3=0.0035 wu-c Vekz33=0.0697 Mu-c
Ab=0.0030 m/c’ Vekat=0.0735 Mu-c

2 KAHAN | Vekz1=0.23152 Mv-¢c |3m-€| |2 KAHAN | 91=  16.0052 MK UMM
EE R & fali N
= Ve = :
Varol-0.15683 mre  PVC 8 7eBU2l me P
17¢: D2 S (5] 16:34:09
05.08.19 05.08.19
MNorouwes CurHan BI1 Morows CurHan Bl

Bw6ponepeMemeHme S

bBez HMMeHW- 1 ND113
1 KAHAN LX1 ) m§x=12n%§MK
Vckz1=0.1619 M4-C ]ﬁK
Vekz32=0. 2439 MM C “u
Vekz23=0.0957¢ MM-C
R i e
Z KaHan = MK
§2- 2UEIMImk i
53= 9.38520 Mk K
54= 5.37018 Mk I
15:36:33
05.08.19
MNotiowbs CurHan Bl

MepekntoyeHne peXxxmMa HAMKALMK MeXay CNeKTpoOM U OCLUU-
NOrpaMMON CUrHana OCYLLECTBASETCS HAXKATUEM KHOMKU «CUrHa».
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OcumnnorpamMma A Ocuwnnnorpamma V

1 KAHAN max= E 51M-c  min=—14, DEH/C 1 KAHAN max=35.84YHH- ¢ mi n=-41 . 2114 C

A v
D—«‘W\ﬂ\«,\/\/\,—w D\—QW
-A -V

2 KAHAM max=9.66M-c° min=-24.6-¢| [2 KAHAN max=36.61MM-¢ mi n=-33,55HHC

A v
T «\(/\MMA——— D,/QM
—-A -y

MNorows CrnexTr Bl MNoriowb CrnexTR B

MNpwn BbIGOpE B HAacTponkax nNpnbopa napameTpa Bubponepeme-
LeHUs, Ha ancnnee byaet oTobpaxkeHa ocuunnorpaMMma BMGpOCKO-
POCTU, TaK KaK CNEKTP NnepeMeLLeHns BbIYNCISIETCS U3 CNeKTpa CKO-
pocTn n obpaTHOro npeobpasoBaHns B Npnbope He NpeayCMOTPEHO.

MacwTabupoBaHue oCUMINOrpaMMbl CUrHana rno OCU BPEMEHMU

BbIMNOMHSAETCS HAXaTUEM KHOMOK " COOTBETCTBEHHO, B
CTOPOHY YBENMYEHUSA U YMeHbLUEHUA MacllTaba. MepemMelleHne pac-
CMaTPpMBAEMOro y4acTKa B Npeaenax skpaHa OCYLLUECTBSETCA Haxa-

TUEM KHOMOK n .

B npubopax BUBPAH moandukaumm 3.11 n 3.21 BO3MOXHO UC-
NoNb30BaTh (YHKUMIO OrnpeaeneHns norapuMmnyeckoro aekpe-
MEHTa.

bez HMeHH-1 HOODO3

1 DKHHHH Fmax=10.0
. 5 F1 ow=9.95
. ff \ Fup=10.05
st /=" p-0.03145
. / \__ T7-0.10000
I / \
Fraz
Morows CurHan CrnekTr

B pexxume u3MepeHus norapudMrMyeckoro JeKpeMeHTa KHOM-
KOW (ﬁ «[leKkpeMeHT» MPOU3BOAUTCS MEPEKNIOYEHNE PEXUMA WH-
AVKaLUMKM MeXay CMeKTPOM MOLLUHOCTU U rpadvkoM norapudmMuye-
CKOro AEKPEMEHTA.
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B pexuMe mHaMkauuu rpaduka AekpemeHTa npubop MoXeT
oTobpakaTb AaHHble TOJIbKO A1 OAHOro KaHana, NpoCMOTpP OCTaslb-

HbIX aKTUBHbIX KaHaNoB Npon3BoaNTCA HaXXaTUEM KHOIMOK VI .

[MOBTOPHbLIM HaXXaTUEM KHOMKM 3anycKalT creayowmmn
LMK U3MEPEHUSA C COXPAHEHWEM B apXMBe pe3ynbTaToB Npeablay-
Liero.

Haxatunem kHorok @ «Cnextp» v «CurHan» MOXHO Bbl-
3BaTb Ha 3KpaH rpachKM cneKTpOB Unu OCLI,VIJ'IJ'IOFpaMMbI CUrHanoB.

bBez HMeHu- 1 Nl]l]l]3

1 KAHAN max=4954.6
fo=10.00u
P=0.0
=0.1Tu
2 KAHAM max=4955.4
fo=10.00u
P=0.0
=0.1Tu
16:27:51
21.05.19
Morows CurHan |dekpemeHT

HaxaTueM KHOMKu OCYLLECTBNSIETCS BbIXOA B MEHIO C CO-
XpaHEHWEM pe3yNbTaToOB U3MEPEHMUSI.

3.4.9 MeHI0 «BUBPOU3MEPEHMUSA>, PeXuMm
«PETMCTPALMNA»

0bbexT bez UMEHW-1

1zrepaerbin NaramveTe A

BHBPOIM3SMEPEHIY »

APXIB » | |dnanazoH 4YacToT 1000 Tu
SJCTAHOBKK » | |HYeuneHue 0-0-0-0 ob
CEPBWC » | |Bua zanycka KHonka
MNOBEPKA » | |[NapraMeTrebl PervcTraumm

OTkpbITE MztiereH . Beixoa PerucTe.

Pexxnm paboTtbl npnbopa «Perncrpaums» no3BonsieT 3anncatb
CUrHan NPOU3BONIbHON ANMTENBHOCTU C HY>XXHOM 4acToTOM ouud-
POBKM M 3aTeM MpPOBECTU CMEKTPasibHbIM aHaNM3 MHTEPECYHOLLIMX
YYaCTKOB CUrHana C nonyyeHneMm 3HayeHun BubpoyckopeHus, CK3
BMBPOCKOPOCTM N BMbponepeMeLLeHns.

[epBble TpW MNyHKTaA MEHI0 NAeHTUYHbI pexuMy «M3MEPEHUE».
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«Bup 3anycka» — YyCTaHOBKa peXXmMa 3anycka npouecca peru-
cTpaumu.

Bua zanucka:

& kHornka M

o BHelwHA
KaHan o Yp. curHana |29 %

o bpemsy
laTta: 4, 05 20

Beemss: |0 | 00| |00

' CoxpaH. | BozbeaT

- «KHOMKa M» — 3anyck perucrpauumn 6yaeT npov3BOAUTLCS

TOJIbKO Ha>XaTUEM KHOIMKU .

- «BHELWHWI» — 3aMycK U3MepeHus byaeT npou3BOAUTLCS MpU
KPaTKOBPEMEHHOM 3aMbIKaHMKU Lenn Mexay 4-M U 5-M KOHTaKTaMu

pa3béMa USB nnn HaxxatneM KHOMKU .
- «yp. CUrHana» — 3anyckK perncrtpaumm éyaet npouM3BoaUTbLCS
MO MPEBbLILLEHUIO CUTHANOM C BUbpoaaTUymMKa ornpeaeneHHoro YpoBHs,

NnMbo HaXxaTeM KHOMKU .

- «BpEMS» — 3anyCcK MpOU3BOAUTCSA MO YCTAHOB/IEHHBIM AaTE U
BPEMEHM Hayarna npouecca perncrpauuu.

«MapameTpbl perncrpauumn» — YCTaHOBKA AJ/INTENbHOCTY
npouecca perncrpauumn, nepuoaa 3anucen n ux AnvHbl. [encreyet

[MaprareTes abTopervcTeaumn:

LamTensHoCTh
) :[01)4[00]14[00]c
Mepuoa zarmcein:
| 0 |a/00|u|{20|m|{00|c

frHa =armcu: | 0 |[u[10|m|{00|c

CoxpaH. BozbraT

Mpouecc perucTpaumnm 3anyCcKaeTcsl M 3aKkaHYMBAETCS B 3aBUCK-

MOCTW OT YCTaHOBOK B MeHI0 «Bua 3anycka», 60 HaXXaTUeM KHOMKM
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OKoHuaHue 3anucu npomasoauTest Haxatnem kronkv @D, nu6o
NPU OKOHYaHWM CBOBOAHOro MecTa Ha KapTe MaMsTy.

Mo 3aBeplUeHMn MpoLecca PerucTpaumm Ha 3KpaH BbIBOAUTCS
ocuunorpaMMa curHana.

bBez HdeHu-1 HOOOS
1 KaHan 100Mc

500

SWINAVA FiwinavA|
VIAVRVRYAVIAVR'RY

0 10.5M

22an 2019
MNorows Chnexkte |11:46:54

-500

PaboTa c ocumMnnorpaMmMoun CMrHana aHanormyHa pexummy sub-
pOM3MepeHUI 1 onu1caHa B 1n.5.3.1 pykoBOACTBa.

HaxkaTveM nporpaMMHOM KHOMKKM «CnekTp» MOXHO MOSy4YuTb
CNeKTp BblIOpaHHOro yyacTka cMrHana.

Hauyano 3Toro y4yactka — BMAMMOeE Havasno rpaduka Ha avcnrnee.
[MapaMeTpbl CNeKTpanbHOro aHanm3a (KOMYEeCTBO SIMHUIA CMEKTPa,
TWUMN OKHa U T.A.) UCMNOJb3YIOTCS U3 YCTAaHOBOK rnpmnbopa (MeHio «YcTa-
HOBKW>). MNony4eHHbIN cnekTp byaeT aBTOMaTMYECKM COXPaHEH B ap-
xmBe BubpoaHanusaTopa (MeHo «BubponsmepeHus > Apxms»).

A3 BubpoyckopeHusi, CK3 smubpockopoctn n A3 Bnbpornepeme-
LLEeHNS AOCTYMHbI MO HAXXaTUIO KHOMKU é)) «BIM».

4 MEPbl BESOINACHOCTHU

4.1 Mo cnocoby 3awuTbl YenoBeka OT NopaXKeHUsl aneKTpuye-
CKMM TOKOM npunbop cooteeTcTBYeT knaccy III FOCT 12.2.007.0 n He
TpebyeT 3a3eMneHus.

4.2 K paboTte ¢ npnbopom Ao/mKHbI A0MNYyCKaTbC vua, U3yumns-
LUne HacTosiwee P2.

4.3 MNpunbop He coaep>XUT KOMMNOHEHTOB, OMACHbIX A5 XXU3HU U
300pOBbA JIIOJEN.
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5 PABOTA C NPUBOPOM

5.1 NMNoaroroBka K UCNOJZIb30BaHUIO
MNMoakniounTb K Npnbopy ncrnonb3yemble BUOpOAATHUNKM.

& BHuMaHue! Bo nzbexaHne Bbixoga npubopa n3 cTpos u
NOTEPW rapaHTUK, NoAKNYeHME K npubopy kabenen n aat-
YMKOB CneayeT npou3BoanTb NP OTKIIOYEHHOM MUTAHUN,

BK/IOUMTb NUTaHMe npubopa HaxaTnem kHomku 2 sneKTpoH-
Horo 610ka. Ha ancnnee KpaTKoBpeMeHHO MosIBUTCA MHOopMaums o
caMoTeCcTupoBaHuM, Mmoamndukaumm npnbopa U HaNPsHKEHNN UCTOY-
HWKa NUTaHus, 3aTeM NpMbOP NepeKNUYNTCS B FMABHOE MEHIO.

Ecnn nHagnumnpyetca coobueHne o HeobxoanMocTu 3apsaa 6a-
Tapen unmn nprubop BbIKIOYAETCS Cpa3y NOCNE BK/OYEHUS, cneayeT
3apsanTb aKKYMYNSTOp B COOTBETCTBUM C M. P2 «TexHunueckoe 06-
C/IY)XUBaHue».

Ana nonydeHus 6onee TOYHbIX pe3ynbTaToB U3MepeHus Heob-
XOAUMO AaTb NpMbopy NporpeTbCs HE MeHee 5 MUHYT.

5.2 MNopsaok paboTbl

5.2.1 lNoaroTtoBka ob6bekTa K N3MEPEHUSIM:

- onpeaenuTb KOHTPOJIbHbIE TOYKN UCCIeayeMoro obbLekTa;

- NOAroTOBUTL BblIOpaHHOE MeCcTOo 4151 YCTAaHOBKM BUbpoaaTym-
Ka; MECTO YCTAHOBKM — MJI0CKas MOBEPXHOCTb, pa3MepoM He MeHee
25%25 MM ans obbiyHOro aatumka u 175x175 MM ana cencmopaat-
unKa;

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

- MPU NCCNeAOBaHMM CUrHaNoB ¢ Yactotor ot 1000 go 10000 My
cnegyeT KpenuTb AaTUMKK C MOMOLWbIO Wnuibkn M5 (BXOAUT B KOM-
NAeKT AaTynKa), NpeayCMoTpeB COOTBETCTBYIOLLME OTBEPCTUS B KOH-
TPOJibHbIX TOUKax (Npu 3TOM HeobxoanMo obecneynTb NIOTHOE Npu-
neraHve Nocago4HoOM NI0CKOCTU AaTuMKa K UCCieayeMon NoBEPXHO-
CTH).

5.2.2 lNoarotoBka nprubopa K n3aMepeHusiM.

MNepen HayanoM U3MEPEHUIN CneayeT YCTaHOBUTb HEO6X0ANMbIE
napameTpbl. BONbLLWMHCTBO YCTAHOBOK BbIMOSIHAKOTCA MpPU NEpPBOM
BKJTOYEHMM Npubopa 1 B AaNbHENLLIEM NPOU3BOASATCS SNMN30AMNYECKH
NPy U3MEHEHUN YCITOBUN U3MEPEHWN.
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5.3 PexxuMm BubpoaHanusaropa

5.3.1 OCHOBHbIE XapaKTepuCcTUKu BubpoaHanusartopa

Tabnuuya 3

MakcnManbHbI ypoBeHb CK3 cobCTBEHHbIX

LLYMOB, NMpuBeAeHHbIN Ko Bxoay, MB (SNR, ab) 0,1 (89)

Mpepenbl AonyckaemMon abcontoTHOM + 1 nnHms

NOrpPELLHOCTUN N3MEPEHNS YaACTOThl 4YaCTOTHOrO
pa3peLleHust

noaaMana3oHa

YacTtoTta aguckpetusauumu, 'y

- B Anana3oHe 4vacTtoT 5....100 'y 256

- B AMana3oHe 4vactoT 5....1000 Iy 2560

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

KonnyectBo NMHUIA CNeKTpa

200, 400, 800

KonnMyecTBo NMHWUIA CNeKTpa B peXUME

N3MepeHns norapmdMmnYeckoro aekpemeHTa, 'y 1000

CnekTpasibHoe paspelleHue, 'y

- B Anana3oHe vacTtoT 5...100 Iy 0,5/0,25/0,125

- B Anana3oHe yactoT 5...1000 'y, 5,0/2,5/1,25

- B AMana3oHe YvactoT 25...10000 My* 50/25/12,5*

(ans konuuectea nMHUK cnektpa 200, 400 m

800 coOTBETCTBEHHO)

CneKkTpasibHOE paspeLleHne B pexnme

N3MepeHns norapupmMmnyeckoro aekpemeHTa, 'y

- B AMana3oHe yactot 0,1...10 'y 0,01

- B AMana3oHe yactot 1...100 'y, 0,1

[InanasoH perynmpoBKKU ycuneHuns, ob ot 0 o 40

OKOHHble pyHKUNK MpsiMoyronbHas,
BnakMeHa,

XaHHa

Tunbl cnekTpa ycpegHeHue
MaKCUMyM

Konnyectso gamMnoB orl1p05

KonnyectBo namMepeHu B NnamMaTn pe3ynbTaToB:

- B PEXXMME U3MEPEHUN 1000

- B peXnMe permcrpaumu 2000
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[NpoaonmkeHne Tabnuubl 3
MakcuMaribHbI pa3Mep YCTaHOBIEHHOW KapThl

namatn, I 4
ANnTenbHOCTb 3anmcn npouecca, ¢

- B Anana3oHe yacTtoT 5...100 Ny, 2/4/8

- B AMana3oHe 4YactotT 5...1000 Iy 0,2/0,4/0,8

- B AMana3oHe 4yactot 25...10000 My* 0,02/0,04/0,08*

AnnTenbHOCTb 3anucn rpouecca B pexume ()
N3MepeHns norapmdMmnYecKoro AeKpeMeHTa, C
- B AMana3oHe 4vactot 0,1...10 'y 100
- B AnanasoHe 4vacrtot 1...100 Iy, 10
[ANnTenbHOCTb 3anncu npouecca perncrpaTtopa,
4 (Npy Ucnonb3oBaHun KapTol 4 I'b)

- B ananasoHe 4vactoTt 0,1...10 'y (pexum A1) 7000
- B AnanasoHe 4vactot 1...100 'y, (pexkum 1) 700
- B Amnana3oHe 4vactot 5...100 Ny 562
- B AnanasoHe 4vacTtot 5...1000 Iy 56

- B Anana3oHe vactot 25...10000 MNy* 5,5%

* XapakTtepucTnkm BubpoaHanunsatopa ans npubopa moangu-
kKauun BUBPAH-3.2.

Kaxkxgasa Moamdukauuss npunbopos BUBPAH-3.1, BUBPAH-3.2
BbINMYCKAETCSA B ABYX BEPCUSX, OTNMYAIOWNXCS ApPYr OT Apyra BO3-
MOXXHOCTbHO BbINOSIHEHUS AONONHUTESbHBIX KOCBEHHbIX U3MEPUTENb-
HbIX DYHKLIMIA:

- Bepcust 1 — uMeeT OCHOBHOM Habop hyHKUMM ANS MHOroKa-
Ha/lbHOM BUOPOAMArHOCTUKM M (PYHKLNIO ANS onpeaeneHns nepmoaa
OCHOBHOIO TOHA M NnorapudMmnYeckoro AekpemeHTa npu paboTe C
cercMoaaTymMkoM B amanasoHax 0,01 — 10/ 1 — 100 'y (ans npubo-
poB moandukauun 3.11 n 3.21);

- Bepcus 2 — UMEET TOIbKO OCHOBHOM Habop dyHKUMI Ans MHO-
roKaHanbHOM BubpoamnarHoctukn (ans npubopoB MoandbuKaunm
3.12 n 3.22).

5.3.2 U3MmepeHue

B aTOM pexxnume npubop 3anyckaeTcs B paboTy yepe3 nyHKT
rnaBHoro MeHto «BUBPOU3MEPEHUS». MNepea namepeHnsMm Heob-
XOAMMO YCTaHOBUTb cneaytowme napameTpbl (MeHto «M3MEPEHNE>):
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e BbibpaTtb n3mMepsaembin napamMeTp (MyHKT «M3mMepsieMbli napa-
MeTp»): BUBpOyCKopeHne, BU6POCKOPOCTb U BUbponepemelleHme,
CM. NYHKT 3.4.8;

e [InanasoH 4acToT BXOAHOro curHana (MyHKT «Anana3oH 4a-
ctoT»): 100 'y, 1000 My v 10000 'y, cM. NyHKT 3.4.8;

o KoscpduumeHT ycunenmns curHana (MyHKT «YcuneHue»):
NpeaBapuTENbHO LIeNecoobpasHO YCTaHOBUTb (PaKTUYECKUIM Ypo-
BEHb CUrHana, As1g 3Toro cfieyeT BONTU B AAHHOE MEHIO Ha)kaB Mpo-
FPaMMHYI0 KHOMKY «W/3MEeHUTb» WM MpouM3BECTM Creayrolume aen-
CTBUS:

- MO ABYM JIMHEMHBLIM MHAMKATOpPaM (CEKYHAHbIN-0OHOBNSETCS
KaXxayto cekyHay, 10-cekyHaHbIN — 06HOBRseTCa Kaxable 10 cekyHA)
OLIEHWUTb MAaKCMMYM CUrHana, KOTOPbIW A0/MKEH HAXOAUTLCS B
(30 - 70) % 30He OT BepxHero npeaena BblIbpaHHOro AnanasoHa;

- €CNIN YPOBEHb CUrHana yaoBneTBoOpsIET YKa3aHHOMY YCNOBUIO,
TO BbITM U3 MEHIO HaXkaTUEM MpPOrpaMMHON KHOMKK «Bo3BpaTt»;

lianazoH curHana:

I MAKC. W2 40 2AMEFOE
N EHOAHOG CHEHAN

0% 100%

1:0 ab |
2.9 aB| m // CEKYHAHbIN
3 M

——++— 10-TW CEeKyHAOHbIN

CoxpaH. BozbpaT

|

- €C/IM YPOBEHb CUrHana CNMWKOM Man, mbo HaobopoT, CUrHan

HaxXoAUTCS B OrpaHUYeHnKn, BblbpaTb KaHan KHOMKaMu ,, rno-
C/e Yero YCTaHOBUTb TpebyeMbin KOIDDULMEHT YCUNEHUS KHOMKAMM
O

- HaXXaTue NporpaMMHoOn KHomMkn «CoxpaH.» NpuBEAET K 3amno-
MWHAHWUIO BblIOpaHHOro KoadduumMeHTa ycuneHms, npmn 3TomMm npnbop
nepenaeT B NpeablayLlee MeHIo.

e Bua 3anycka mamepenmii: ot kHonkv @D , 3arycK OT BHel-
Hero MMnysbca UM OT MpeBbIEHNS BXOAHbIM CUIHAMIOM 3ajaHHOIO
YPOBHS, CM. NYHKT 3.4.8.

B ocHoBHOM MeH «YCTAHOBKW» HeobxoaMMO YCTaHOBUTb
cnegyowme napaMmeTpsl:
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e AKTMBHbIE KaHabl: CM. MYHKT 3.4.5;

o Konuyectso amHuin cnekTpa: 200, 400 nnm 800;

e Tvn cnekTpa: YCpeAHEHHbIA UNN CNEKTP MakCMMyMOB. Bbibop
MMEEeT CMbIC/l, eC/IN YCTAHOBJIEHO KO/WYeCTBO AaMMOB CUrHana,
b6onbllee eanHULbI;

e Tvn OKHa: NpaAMoyrosbHoe, bakMaHa nnu XaHHa;

o Konn4yecTso aHaM3npyeMbix 4aMnoB curHana: ot 1 o 5.

[aMnoM curHana sIBNSIETCA 3annCb MUHUMaIbHOW BPEMEHHOW
BbIOOPKKN BMBpOCMrHana, HeobxoaumMon ans pacyeTa 3afaHHOro Ko-
NIMYECTBa JIMHUIM cnekTpa. Ecnun 3aaaHo KOMMYEeCTBO AaMMnoB CUrHana
bonbllee egmMHULbI, TO NPUOOP MOXET aBTOMATUYECKU paccymMTaTb
yCpeAHEHHbIN cnekTp, NMbo crnekTp MakcMMmyMoB (noaobme NMKoBOro
[AeTeKTopa) No BbIbpaHHOMY KONMYeCTBY AaMros. Yem 6onbLue ycTa-
HOBNMEHHOE KOMMYeCTBO AAMMOoB, TeM Aonblue byaeT AnuMTbcs Npo-
LilecC n3MepeHus.

ANNTeNbHOCTb 3anuUcK 3aZlaeTcs B HESIBHOM BUAE U HAMpsIMYIo
3aBUCUT OT BblIOpaHHOIro KOJIMYECTBa NIMHWUIA, HAaNpUMEpP, ANS NOJOCHI
yacToT (5...100) 'y, BbIGpaHHOMY uncny nuHKK cnektpa 200 cooTBET-
cTeyeT anurtenbHocTtb 2 ¢, 400 — 4 ¢, 800 — 8 c.

[lanee cneayet BOUTU B MeHIo «M3MepeHme». 3anyck npouecca
N3MEPEHNS NMPOU3ONAET B 3aBUCMMOCTU OT BblBpaHHbIX YCTAHOBOK B
MeHI0 «PeXXuM 3anycka», CM. NyHKT 3.4.8.

bez HdeHu-1 HOOBG

1 KAHAN (X2} max=0. 0486 ¢

to=30.3750u

A=0.035M4-¢*

=15.625lu

Z KAHAN fx2 ) max=0, 06431 ¢

fo=30.625Mu

A=0. 0421 ¢

=15.6251u

11:35:50

= 01.08.19
[Notows CurHan Bl

3anucaB curHan, npnbéop HayHET 0bpaboTKy M oTobpasuT pe-
3yNbTaT CNEeKTpasbHOro aHanu3a. lNMprnbop 0AHOBPEMEHHO MOXKET WH-
AMUMpOoBaTh pe3ynbTaT 06paboTku ABYX KaHanoB. [pocMOTp ocTanb-

HbIX daKTUBHbIX KaHAJ/I0B OCYLLUECTBIAETCA C NMOMOLbO KHOIMOK n

.
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Han rpadmkoM cnekTpa curHana oTobpa)kaeTcs TEeKyLMn 4a-
CTOTHbIN MaclITab, Aanee, MakcMMasibHas aMNIMTyaa U3MepsieMoro
NapaMeTpa B CMEKTPe M COOTBETCTBYHOLIAA €M 4acToTa, 3aTeEM aM-
NAUTYAa YaCTOTHOM KOMIMOHEHTbI CNEKTPa M COOTBETCTBYHOLWIAA Ya-

cToTa. MepemMellast Kypcop «A» KHOMKaMu ,, MOXHO Npo-
CMOTPETb aMMANUTYbl BCEX YACTOTHbLIX KOMMOHEHT WCCIEAYEMOro

BMbponpouecca. KHonkamm 7 N3MEHSOT YaCTOTHbIN Mac-
Wwtab rpaduka cnekTpa.

100%  * 11:42
1 KAHAM max=8.51K-¢° min=-14,06M-¢°

A
”—“\VV"W"W
e

2 KAHAN max=9.66M-¢” min--24,6?m- ¢

A
D———‘A\(/\VW\MW
-A

[Norolb CrexkTp Bl

Bxoa B pe)xMM NpoCcMOTpa OCLMIOrpaMMbl CUrHana BMbpocko-
POCTU OCYLLECTBNAETCSA HAXXaTUEM KHOMKMU @ «curnan», obpaTHO
— kHonkoii @ «CnekTp».

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

[Ansa npocmoTpa A3 BubpoyckopeHusi, CK3 sBnbpockopoctn un A3
BubponepeMelleHns cnegyet HaxaTb MPOrPaMMHYI0 KHOMKY
«BIM». [pn 3TOM Ha MHANKATOPE NOSABUTCS OKHO C AaHHbIMU A3 BUO-
poyckopeHusi, CK3 Bnbpockopoctn n A3 BmnbponepemellteHns OKHO
aBTOMaTu4yeckn 3akpoetcsa 4epe3 10 cekyHA. PexuM npocMmoTpa
MO>XHO BEPHYTb Ha)>XaTUEM KHOIMKMU @ «Bn>.
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bez WHEHM- HO118
1 KAHAN f®2 ) max= 0.02791-¢

'l il bl | I_]ru
A1=0.0045 H/C M- c?
AZ=0.0105 H/C g
A3=0.0035 H/C

Ad=0.0030 M-c”

Z KAHAN | VYekz21=0.23152 M4 | 31 €

Vekz2=0.55972 HMH-¢C hl
Vekz3=0.17/84Y9 MH-C ]H/c2
VerkzH=0.15683 MM-C i

17 I]2 4G

05.08.19
Morows CurHan Bl

Ana NPOBEAEHNA CNEAYIOLLENro U3MEPEHUA CNEAYET HaAXXATb

KHOMKY @. Mpu BbIXOAE B MEHIO MW MNPU 3anyCKe CleayoLero us-
MEPEHNS pe3yibTaT COXPaHUTCS B apXMBe.

5.3.3 ApxuB

MNpnbop ocHaleH namMaTblo ans xpaHeHns 1000 pe3ynbTaToB B
pexunMe n3MepeHun. Pe3ynbTaTbl M3MEPEHUM 3aHOCATCS B MaMsiTb
noapsi, HaunHasa ¢ 1 HoMepa, C permcTpauunen aaTbl U BPEMEHU MO-
NydeHuns pesynbTaTa.

Pe3ynbTaTbl MOXHO NPOCMATpMBaTh Ha aucniee npubopa v Ha
MOHUTOPE KOMMbIOTEpA.

[Npu BXoae B apXuB Ha 3KpaHe nNpubopa oTobpaxkaeTcs pe3ysb-
TaT NocnegHero NpPoBeAeHHOro naMepeHus. lNepeknoyeHne mexay

3aNUCAMM OCYLLECTBNAETCH KHOMKaMu , . YnpasneHue npo-
CMOTpPOM pe3ysibTaToB U3MepeHuns (Cnektp-CurHan-CK3) ocyluects-
NAeTCd B TOYHOCTU TaK, Kak B pexume mnsmepenns (n.n. 5.3.1).

Mpn 3anonHeHun namsatn (3annce 1000 namepenun) npubop
Ha4yHeT aBTOMaTMYEeCKWN yaandaTb CaMble CTapble 3annucu Ang coxpa-
HEHWNS HOBbIX.

Pecypchl:

Bcero: 1000
3aHaTo: 11
CboboaHo: 989

OuMcTUTE Beixoa
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Hannune cBob0AHbIX/3aHATBLIX SiMEeeK MaMATU MOXHO MOCMOT-
peTb B MeHl0 «ApxumB > Pecypcbl» TaM Xe, nNpu HeobxoanuMocCTw,
MOXHO OYMCTUTb MaMSATb Ha)XaTUEM MPOrpPaMMHON KHOMKU «Oumn-
CTUTbL>.

5.4 PexkuM perucrpartopa

PEMVICT AL y

M3repaeMbli1 NapaMeTre A
danazoH 4YacToT 1000 Tu
YScuneHuve 0-0-0-0 06
Bua zanycka KHornka

[NaraMeTrbl PervcTraumm

NzrepeH . Beixoa PervcTe.

5.4.1 Perncrpauyun

B aTOM pexume npubop 3anyckaeTca B paboTy uvepe3 MyHKT
rnasHoro MeHi «BUBPOU3MEPEHUSA». MNepea namepeHnsiMmn Heob-
XOAMMO yCTaHOBUTb cneaywowme napameTpbl (MeHIo
«PEMMMCTPALUA»):

e BbibpaTtb n3MepsaeMbii napameTp (NyHKT «M3MepsieMbin na-
paMeTp»): BUBpoyckopeHne, BUOPOCKOPOCTb Unu BubponepemMelle-
Hue (CM. NyHKT 3.4.9);

e [IMana3oH YacToT BXOAHOro curHana (NyHKT «/[nanasoH 4ya-
ctor>»): 100 'y, 1000 'y nnn 10000 My (cM. NyHKT 3.4.9);

o Koa(pdpuumeHT ycumnennsa curHana (NyHKT <«YcuneHue»):
npeaBapuTENbHO LIENecoobpasHO YCTAaHOBUTH (haKTUYECKUN Ypo-
BeHb curHana (CM. NyHKT 3.4.8);

e Cnocob 3anycka niouecca pernctpaumm (NyHKT «Bua 3a-
MNycKa»: NyCK OT KHOMKM @ 3anycK OT BHELUHEro UMnysnbca, nyck
OT CUrHasa WM NycK No pacnucaHuio. Mpu Boibope nycka no pacnum-
caHuto, HeobxoaMMO 3adaTb BpeMsl U AaTy 3anycka, a TakXke napa-
MeTpbl npouecca perncrpaumm (MeHio «lNapaMeTpbl peructpaumm»),
TaKMe KaK: AMTENbHOCTb Mpouecca perncrpauumn, nepuog 3anucen
B TEYEHME npouecca, ANUTENbHOCTb EANHUYHON 3annucn. MnHuManb-
Hasl AMTENbHOCTb €ANHUYHOM 3anncy onpeaenseTcs napaMmeTpamm
CNEeKTpanbHOro aHanu3a, 3afaHHbIMW B MNYHKTE [/IaBHOMO MEHI0
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«YCTaHOBKM>». MakcMManbHas AUMTENbHOCTb €AMHUYHOWN 3anucu He
MOXeT 6bITb 60/blUe Nepnoaa perncrpauumn.

[py nycke no pacnncaHuio Npubop aBTOMaTUYECKN HAYHET 3a-
NMCb NEPBON €ANHNYHOM 3anncu npoLecca permcTpaumm, rno OKoH-
YaHUWN KOTOPOW aBTOMAaTUYECKM OCTaHOBUTCS. lNpolecc 6yaeT noBTo-
pSATbCS aBTOMATUYECKM, COrNAcHO YCTAHOBIEHHOMY nepuoay 3anu-
Celr npouecca perncrpauum.

[Mpn py4yHOM Mycke cnegyeT HaXkaTb KHOMKY @. nocre cbopa
HeobxoanMoun Ans aanbHENLWero aHanm3a nHdopMaumm, NpoLecc 3a-
MNUCKU MOXKET ObITb TaK e OCTaHOBJ/IEH BPYYHYIO NMOBTOPHbIM HaXa-
Tvem kHonky @D

o OKOHYaHMM Npouecca perncrpaumMm Ha 3KpaH BbIBOAUTCSA
rpauk curHana.

bBez HdeHu-1 HOOOS
1 KaHan 100Mc

500

SWINAVA FiwinavA|
VIAVRVRYAVIAVR'RY

0 10.5M

22an 2019
MNorows Chnexkte |11:46:54

-500

MacluTabupoBaHne BpPEMEHHOW pa3BEPTKM CUrHana Bblbupa-
eTca KHOMKaMu , &. CMelleHne BUAMMOro yyacTka rpaduka
BNpPaBO-B/IEBO OCYLLECTBSAETCS KHOMKAMU , (]

HakaTveM nporpaMMHOM KHOMKKM «CrnekTp» MOXHO MOJSTy4YuTb
CMEKTP UHTEPECYHOLLErO yYacTKa CUrHana.

[ h100% s
bBez udeHu-1 HOOBG
1 KaHan fx2 max=0. 0486H¢
fo=30.375Mu
A=0.0354-¢*
f=15.625Iu
7 KHHﬁﬁ fx2 max=0.064Y3H ¢

f0=30.625u
A=0.042m. c*
f=15.625u
11:35:50
01.08.19

[Norowb CurHan Bl
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HayanoM 3Toro ydacTtka curHana sIBAsieTcsl HadasbHasi Touka
CUrHana Ha gucnnee. MNapameTpbl CNeKTpanbHOro aHanmsa (Konuye-
CTBO JIMHWUM CMEKTpa, TUM OKHAa W T.A4.) 334al0TCa B MeHo npubopa
«YcTaHOBKMK». lNolydeHHbIN cnekTp 6yaeT aBTOMaTUYECKN COXPaHEeH
B apxuBe BubpoaHanusaTopa (MeH «BubpounsmepeHus > Apxus»).

3HadeHns A3 BubpoyckopeHnus, CK3 subpockopoctn n A3 Bnb-

pornepeMelLEeHNsT AOCTYMHbI Yepe3 HaXkaTue MPOrpaMMHOM KHOMKMU
«<Bl1».

bez vMeHH-1 HO118
1 KaHAan ‘ (w2} max=0, 02794 ¢

I £ B ]ru
A1=0.0045 wM/c. T c?
A2=0.0105 M-c u
A3=0.0035 M-c

Ad=0.0030 M-c”
Z KAHAN | Yokz1=0.23152 HMM-C | 31

VekzZ2=0.55972 MM-C Al u

Vekz3=0.17/84Y9 uM-C T

VekzH=0.15683 MM-C [y
17:02:46

05.08.19
Morows CurHan Bl

5.4.2 Pa6boTta c apxMBOM

Mpnbop MoxeT xpaHuTb Ao 2000 3anucen perncrpaTopa, ux Ko-
JINYECTBO 3aBUCUT OT ANTENBHOCTU 3aNnUCK U YacTOThbl OLNU(POBKM.
Pe3ynbTaTbhl U3MEPEHMM 3aHOCATCA B NaMATb Noapsd C perucrpa-
LiMen BPEMEHU NOJTYYEHUS pe3ybTaTa.

MNpu BXoAe B apXxmMB Ha 3KpaHe npubopa oTobpa)kaeTcs ocuusi-
niorpamMMa nocneaHen Npov3BeaeHHON 3anncu.

[NepeknoyeHrne Mexay 3annucsaMu OCYLLECTBNSETCAS KHOMKaMu
, . YnpassieHMe rMpoCMOTPOM pe3ynbTaTOB M3MepeHUs

(CnekTp-CurHan-BIl) ocywecTBNsSeTcs Tak Xe, Kak B pexxuMe nsme-
peHus (n.n. 5.3.1).

Hannuune pgoctynHon Ansg 3annucu namsitu MOXKHO NMOCMOTPETH B
MeHI0 «ApxuB > Pecypcbl».
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Pecupcel:

Becero: 2000
3aHsTo: 2
CooboaHo: 1998

{lnrTenbHocTb: 2074 551 B3¢
Ha 1000 )

OumcTutb || Bbixon

BaxHo! Bo3MOXHbI ABE CUTYyauMK, 3ano/IHEHMNS NAMATW:

— KOraa ecTb CBO6OAHbIE AYEMKN, HO pacyeTHas A/IMHA 3anucu
paBHa HYJIO;

— cBOB6OAHBIX fi4YeeK HeT, HO Npubop coobuwaeT, YTO AOCTYMHa
HeKoTopas ANIMHA 3anucu.

B 060u1x cny4dasix 3To 03Ha4yaeT TO, UTO BCS hm3mnyeckast namsiTb
3aMoJIHEHA, 1 AN BbINOMHEHNS CleAyoLWMX 3anMcen onepaTop Aos-
XEH OYMCTUTb NaMATb HaXXaTUEM MPOrpaMMHOM KHOMKU «QOuu-
CTUTb».

5.5 Pexxum onpepeneHus 3HayeHuW nepuvoga M nora-
pucdMnUUYECcKoOro geKpeMeHTa OCHOBHOIO TOHa CO6CTBEHHbIX
kosie6aHnin 3gaHua (Tonbko Ans npmbopos Bepcun 3.11 un
3.21)

5.5.1 OnpepeneHue 3HauyeHUMU nepuoaa m norapucdpmm-
YEeCKOro AeKpeMeHTa OCHOBHOI0O TOHa cCO6CTBEeHHbIX Koneba-
HUW 34aHKA ocywecTBnAoT cornacHo N'OCT 34081

[Ansa 3TOro HeobxoAMMO YCTaHOBUTH LUTATHbIE BMOpPOAATUMKY,
nmMbo cneumanu3npoBaHHbIM npeobpa3oBaTenb (CEMCMOMETp), CO-
FNacHO BbIOPaHHON CxeMe N3MepeHust. B 3aBMCMMOCTY OT BbIBpaHHOW
METOANKN KOHTponsa (OAHO-, ABYX-, WU TPEXKOMMOHEHTHas) YyCTa-
HaB/IMBAETCS HEO6X0AMMOE KOJIMYECTBO AATUYNKOB UM OAHO-, ABYX-
, WIM TPEXOCEBOM CENCMOMETpP. M3MepuTesnbHble OCM AaTYMKOB
AOJMKHbI pacnosiaraTbCs COOTBETCTBEHHO BAONb NPOAO/IbHOM, None-
PEUYHON M BepTUKaNbHOW ocer 3aaHus. LlTaTHble BMOpoaaTuMkm
yA06HO pa3Mellatb Ha crneuuanbHOM Kybuke C MarHMTHbIM Kpenne-
HueM (NoCTaBMAETCS Mo 3aKasy).

Bbibop Mexay BmbpoaaTyunkamMm u cemcmMomeTpoMm obycnoBneH
MCTOYHMKOM WU3MEPSIEMbIX KonebaHunh u nx BenunyumHon. LUTaTHble
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BMOpOAATUMKM NOAXOAAT AN U3MEPEHUS CYLLECTBEHHbIX 3HAYEHUN
CKOpPOCTM KoNnebaHun 34aHUS NPU HaNM4MM UCKYCCTBEHHOIrO BO36Y-
anTens konebaHuin, TakMx Kak cBaeboKrHble MallMHbI, B3PbIBHbIE pa-
60Tbl 1 T.N. B cniyyae cencmMmomeTpuyeckmx cnocoboB namepeHns cob-
CTBEHHbIX PE30OHAHCHbIX KONebaHu 34aHNs, Bbi3BaHHbIX aTMocdep-
HbIMW BO3AENCTBUAMW, MO0 HaBEeAEHHbIX BO3AENCTBUA (MUKPOCEN-
CMOB) OT G/IM3KOPACMNONIOXEHHbIX 3AaHUA U COOPYXXEHWUW, @ TaKxXe
NPOXOASALLEro TpaHCNOpTa, HEeOobXoAMMO WCMNOb30BaTb CENCMO-
METpPbI, UMetoLme ropas3ao 60bluyo YyBCTBUTENBHOCTb, MO CpaBHEe-
HWUIO C 06bIYHBIMK BUBpOAATUNKAMM.

MocKoNbKy aMNNnTyaa CO6CTBEHHbIX KONebaHu 34aHnsa pacTeT
C BbICOTOW, ANS NOBbILEHUS YPOBHSA MOJIE3HOIO BbIXOAHOINO CUrHana
AATUYMKM Pa3MELLAOT Ha HECYLLMX KOHCTPYKLMSIX BEPXHEW YacTu 3aa-
HWS, MO BO3MOXXHOCTM BO6N3KN OCK LIEHTPA Macc 3[aHuS.

OnpeneneHne napaMeTPoOB OCHOBHOIO TOHa COBCTBEHHBIX KoJie-
6aHnn 30aHNS pEKOMEHAYETCS NPOBOAUTb B HOYHOE BPEMS CYTOK,
Npy 6NaronpuATHLIX METEOYC/IOBUSIX, KOrla BCE BO3MOXHbIE BHELL-
HMEe BO3AENCTBUS HA 3A4aHNE MUHMMASbHBI.

5.5.2 Ucnonb3oBaHue npubopa B pexxmMe U3MepeHUs
AeKpeMeHTa

B mMeHio npubopa «BubponsmepeHus» BblbpaTb NyHKT «M3me-

psieMbI NapaMeTp» U C MOMOLLbIO KHOMOK , BblbpaTb Napa-
MeTp «[leKpeEMEHT», 3aTEM COXPaHWUTb BbIOPaHHbIA MapaMeTp KHOM-
kon @ «CoxpaH.».

zMerseMbin NarameTe !

lexkpereHT

CoxpaH. BozbpaT

B MeHI0 «[lMana3oH 4acToT» BblbpaTb MHTEPECYOLWNA YaCcToT-
HbI anana3oH 0,1 — 10 'y imbo 1 — 100 Iy,

36



B cnyyae Mcrnonb3oBaHUs CEMCMOMETPA HEOBXOAMMO B MEHIO
npnbopa «YCTaHOBKW» BblOpaTh NMYHKT «AKTUBHbIE KaHasbl», C MOMO-

b0 KHOMOK , N ONg NepBbiX TPEX KaHa/loB KHOMKaMy ,

BbibpaTb napametrp «CencMm.», a ONns 4YeTBEpTOro KaHana -
«BbIk.». 3aTEM COXpaHMTb BbIOpaHHbLIN NapaMeTp KHOMKOW )
«CoxpaH.».

AkTbHBIE KaHanbl:
1: [0 2B Tun:
_ - BenocumeTe
2 Ceicm.
3: Cerct.
YH: | Bbikn
CoxpaH. BozbpaT

HaxxaTeM KHOMKu nepesecTn npubop B pexuMm usmepe-
HUS. B cnyyae uMcnonb3oBaHUS creuunanbHbiX npeobpasoBaTenen
(cencMoMeTpa), HeEO6X0AMMO MOAOXKAATb ONpeAesIeHHOE BPeEMS CO-
FNacHO NMacnopTy Ha Npeobpa3oBaTesb, A/ ero BbixoAa Ha paboumnn
pexum,. ObbI4YHO 3TO BpeMs cocTaBnseT 15 — 45 MUHYT.

HaxxuMasa KHOMKy @ npoun3BecTn Tpebyemoe 4nciio 3aMepoB.
Ha akpaHe npubopa nocne kaxaoro 3amepa byayT oTobpaxkaTbCs:
pacCUYNTaHHbIN CMEKTP MOLLIHOCTM CUrHaNa, ocUuuiorpaMMa CMrHana,
rpadpuK OeKpeMeHTa, NPOCMOTP KOTOPbIX MOXHO BbiOMpaTb HaXxa-
vem kHonky @D «CurHan», «CnekTp» nnun «[leKkpemMeHT».

Tak ke BO3MOXHO NMpoBeAeHNe ANIMTENBHOW perncTpaumnm cob-
CTBEHHbIX konebaHun 3aaHns C NOCNEAYOWNM BbIYNCIEHWEM JlOra-
PUMOMUYECKOrO AEKPEMEHTA KONEbaHUN B MHTEPECYIOLME MOMEHTHI
BPEMEHMN.

[Ans 3Toro B MeHo «Perncrpauuns» Heobxoanmo BblbpaTb NMYHKT
«M3mepeHune». lNonoxkaas BpeMsi, Heobxoanmoe ANns Bbixoda AaT-
YyMKa Ha paboumni pexmnM, HayaTb 3annCb HAXKAaTUEM KHOMKU @. o
OKOHYaHMM HeobxoauMMOro nepuoaa perucTpaumm OCTaHOBUTL 3a-
MUCb CUFHaNa COBCTBEHHbIX KonebaHuii HaxatveMm kHonkn @D,
KpoMe 3anycka rno KHomnke MOXXHO Bbl6paThb Apyrue crnocobbl 3a-
nycka (nogpobHee cM. B NyHkTe 5.4.1).
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[eTanbHbiM aHanu3 3anucu yaobHo Npov3BOAUTb Ha KOMMbHO-
Tepe.

AnuTenbHOCTb paboTbl NpMbopa OT NMOTHOCTLIO 3apsKeHHOM 6a-
Tapen B pPeXuUMe M3MEepeHUst AeKpeMeHTa U nNpu paboTte c cerncmo-
AaTYMKOM U3 KOMMJIEKTA NOCTaBKU COCTaBNALaeT 15 yacos.

MNpy ANUTENbHbIX U3MEPEHUSIX PEKOMEHAYETCS MCMNOSb30BaTb
nuTaHue npmnbopa oT BHewWHero akkymynatopa (Powerbank).

6 MOBEPKA

6.1 [losBepky npubopa NpPoOBOAAT MO METoAUKE [OBEPKM
«BnbpoaHanunsatopbl-pernctpatopsl noptatneHole BUGPAH. MIM-03-
2019-20. MeToanka noBepkn», yTBep)XaAEHHON PBY «YensabuHckum
LICM»,

6.2 UHTepBan mexay nosepkamu - 1 rog.

7 TEXHUWYECKOE OBC/NTY>XUBAHUE

7.1 TMpnbop TpebyeT akkypaTHOro m 6epexxHoro obpalleHus
Ana obecneyveHuns 3as1B/IEHHbIX TEXHUYECKNX XapaKTepUCTUK.

7.2 Mpnbop n gatunkm HeobxoanMo coaepxaTb B UNCTOTe, 0be-
peraTtb OT NaieHn, yaapos, Bubpaumn, nNbinn u cbipoctu. MNeproam-
YeCcKM, He pexke OHOro pasa B 6 MecsaueB, yaansaTb Mbl/ib CyXOU U
4YUCTOWN pnaHenbo U NPOU3BOANTL BU3YyasibHbIN OCMOTP npubopa.

7.3 INo 3aBepLUEHNM N3MEPEHUIN AATUYNKN HEOOXOANUMO OUYNCTUTL
OT CMa3KW M YacTul, Matepuana u T.M.

7.4 INpu nosiBNeHnn Ha aucrisiee MHpopMauum o0 paspsaae akky-
MynsTopa HeobxoAMMO ero 3apsauThb.

[Ans 3apsiga akkymynaTopa HeobxoauMMo noaKIYUTb Npubop
yepe3 NocTaBnseMoe 3apsagHoe YCTPONCTBO € pa3beMoM USB k ceTn
HanpsbkeHneMm 220 B nnn Kk paboTtaroleMy KOMMbOTepy Kabenem
USB. 3apsa akkyMynaTopa HauMHaeTcsa aBToMaTudecku. [pu BKILO-
YeHHOM rpmnbope NUKTorpaMMa batapeun B CTaTyc-CTpoke byaeT rno-
cnefoBaTesibHO MeHATb BMA. [10 OKOHYaHWKM 3apsiia OCTaHeTCH MuUK-
TOrpaMMa MoJIHOCTbIO 3apsXXeHHOWN HaTapew.

& BHuMaHue! 3anpellaetcd nNponsBoauUTb 3apsn akKy-
MynsTopa C NMOMOLLbLIO 3apsiAHOro YCTPOMCTBA, HE BXOAS-
LLIero B KOMNJEKT NMOCTaBKMW.
B Kopnyce 3nekTpoHHOro 6510ka HaxoauTCs BCTPOEH-
HbIN IMTUEBLIN UCTOYHMK NUTAHUS (M3BNEYEHNE U 3aMeHa
nutneson batapen notpebutenem He AonycKaeTcs).
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NMpuMmeyaHun

1 Mpn pOCTUXEHUN YPOBHSA paspsaa akkyMynatopa 67M3Koro K
KpUTHUYecKkoMy nNpnbop aBTOMATUYECKN BbIK/HOYAETCS.

2 3apsag akKyMynsaTopa nponcxoauT BHE 3aBUCMMOCTU OT BKIHO-
yeHus npmbopa. B BbIKMIOYEHHOM COCTOSIHUM 3apsi, MOXET UATU He-
CKOMbKO bbICTpee.

/.5 QN9 CHMXXEeHUs pacxoaa 3HEepPrun akKymynartopa, peKOMeH-
AYeTCs BKAOYaTb NpMbop HENOCPEeACTBEHHO Nepea U3MepeHUsiMU U
OTK/TOYATb Cpa3y nocne nx BbIMOSTHEHWS.

7.6 Ecnu npmnbop He pearmpyeT Ha KHOMKY BKIIOYEHUS MUTAHKUS,
cnegyeT NonbITaTbCa 3apsaanTb akKKyMynsaTop, UMest B BUAy BO3MOX-
HYIO MOJSTHYIO NN YACTUYHYIO YTpaTy EMKOCTW.

7.7 Ecnu B npouecce paboTbl Npnbop nepectaeT pearnposaTb
Ha Ha)XaTue KHOMOK, HeobXOAMMO HaxaTb M OTMAYCTUTb KHOMKY
BKIOUeHUs. [pnbop A0/MKEH BbIKTOUNTLCS He bonee, YyeM yepes 10
cekyHz. lNocne yero BKIOYNTL NPUOOP CHOBA.

7.8 B cnyyasx 6onblioro pa3bpoca MOKa3aHWM MpOBEPUTH
HaAEXXHOCTb YCTAHOBKM AaTuymKa.

7.9 lMpnbop ABNSAETCS CNOXHbIM TEXHUYECKUM U3AENTUEM U He
NoANIEXNT CaMOCTOSATENBHOMY PeMOHTY. Mpn BCeX BUAax Hencnpas-
HOCTEN HeobxoaMMo 0bpaTUTLCS K U3rOTOBUTENIO.

8 MAPKUPOBKA U NJIOMBUPOBAHMUE

8.1 MapkupoBka nprubopa CoAepXuT:

- TOBAPHbIN 3HAK U3roToOBUTENS;

- 3HaK YTBEPXAEHUS TUNQ;

- ycnoBHoe 0603Ha4yeHne Moandukaumm npmbopa Ha MLEBOM
naHenu;

- NOJIHOE HauMeHOBaHWe Npmnbopa Ha 3aaHeN NnaHenw;

- 3aBO/ICKOV HOMep npubopa;

- 0aTy BbiMycka.

8.2 Ha npwmbop, npolieawnin npMemMo-caaTouHble UCMbITAHUS,
cTaButcs nnomba. NnoMba HaxoaMTCsl B OTBEPCTUN HA BUMHTE Kpen-
JIeHUSI KOPryca 3/1eKTPOHHOro 6s1oka.
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9 NMPABWUJIA TPAHCITOPTUPOBAHNA N XPAHEHUA

9.1 TpaHcnopTupoBaHne nNpubOpPoB AO/MHKHO MPOBOAUTLCA B
YNakoBaHHOM BuAe NobbIM KpbITbIM BUAOM TpaHcrnopTa (aBMaTpaHc-
NOPTOM - B OTAN/IMBaeMbIX repMeTU3NPOBAHHbLIX OTCEKAX) B COOTBET-
CTBMM C NpaBWIaMN NEPEBO30K IPy30B, AEWCTBYIOLLMMN HA AAHHOM
BMUAe TpaHCnopTa.

9.2 PaccTaHOBKa M KpenseHue SLWnKoB ¢ npmbopamn B TpaHC-
MOPTHLIX CPeACcTBaX AO/HKHbI NCKTOYATb BO3MOXXHOCTb X CMELLEeHUS
n'yaapoBe Apyr o gpyra.

9.3 Tlorpy304HO-pa3rpy3o4Hble paboTbl AOMKHbI OCYLLECTB-
NATbCA B COOTBETCTBMM C TPAHCMOPTHOM MAapKMPOBKOW MO
FOCT 14192.

9.4 TeMmnepaTypHble YC/0BUS TpaHCNOPTUPOBaHUSA Npubopos
oT MUHYyC 25 °C go nsmioc 50 °C.

9.5 YnakoBaHHble NpuMbOpbl AO/MKHbI XpPaHUTbCS B YCnoBusiX 1
no MOCT 15150.

10 YTUIN3ALUNA

CneuuanbHbIX Mep ANa yTUnM3aumMm maTepuanoB U KOMMEKTY-
OLLMX DIEMEHTOB, BXOAALLIMX B COCTaB Npubopa, KpoMe NUTUEBLIX
aKKyYMyNsiTOpOB, He TpebyeTcsi, TaK KaK OTCYTCTBYHOT BELLECTBa,
NpeacTaBnsiolmMe ONacHOCTb NS XU3HWU, 3A0POBbS NIOAEN U OKPY-
XXaloLen cpefibl Noc/e OKOHYaHUSI cpoka CnyX6bl. JIMTUEBBIE aKKY-
MYNSITOPbl YTUAN3UPYIOTCS B YCTAHOBIEHHOM MOPSIAKE.

11 TAPAHTUWHBIE OBA3ATEJ/IbCTBA

11.1 lpeonpuatne-m3rotToBmUTeNb rapaHTUPYEeT COOTBETCTBUE
BbIMyCKaeMbIX NpubopoB TpeboBaHMAM TEXHUYECKUX ycnoBumn. la-
PaHTUMHBIN CPOK - 18 Mecsiua C MOMeHTa NpoAaXku Npubopa.

11.2 lMpeanpusaTne-n3rotoBuTeNb 06s3yeTcsl B TeUeHWe rapaH-
TUMHOIO CpoKa 6€3B0O3ME3HO NPOM3BOANTb PEMOHT Npubopa, ecnu
OH BbIMAET U3 CTPOSI.

11.3 MapaHTUNHOE 06CTY)XMBaAHME OCYLLECTBNSETCA B MeCTe
HaxoXAeHusa npeanpuatus-usrotoentensd. Cpok rapaHTMmM Ha npu-
6op yBenMuMBaeTCa Ha BpeMs ero HaxoXXAeHUsl B PEMOHTE.
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Mpnbop NpeabsBNsaeTCcs B rapaHTUMHbIA PEMOHT B NOJSIHOM KOM-
NNeKTaumMm, ykasaHHon n. «KoMnneKTHOCTb».

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

11.4 Cpok npoBeaeHNss pEMOHTHbIX paboT - 30 paboumnx aHemn c
MOMEHTa nony4yeHus npmbopa 3aBOAOM-U3rOTOBUTENEM.

11.5 Cpok 3ameHbl Npubopa - 30 paboumx gHEN C MOMEHTaA Mo-
ny4vyeHms npmbopa 3aBOAOM-U3roToBUTENEM. 3aMeHa NPOU3BOAUTCA
NpY HaMM4MM CyLLECTBEHHOro HegoctaTka (CTOMMOCTb YCTPaHeHus
HeJOCTaTKoB paBHa wan npesbiwaetr 70 % OT CTOMMOCTM TOBapa,
NposiB/ieHME HeJoCTaTKa rnocse ero yCTpaHeHus).

11.6 Hegonony4yeHHast B CBSA3W C HEUCNPABHOCTbIO NPUOLINb,
TPaHCNOPTHbIE Pacxoabl, @ TaKXXe KOCBEHHbIE pacxoabl N YObITKN He
noaseXaTt BO3MELLEHUIO.

11.7 FapaHTNA He pacnpoCTpPaHAETCS Ha:

- NINTUEBbLIA aKKyMYAaTOp;

- 3apAaHOe YCTPOWCTBO;

- BbICTpOM3HALLMBAIOLWMECH 3an4acTh U KoMmnnekTywowue (co-
eANHUTENbHble Kabenun, pasbémbl 1 T.M.);

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

11.8 MapaHTUHbIE 0653aTeNbCTBaA TEPAIOT CUMY, ECNN:

- HapyLUeHbl 3aBOACKKWE nioMbbl;

- Npubop noaseprancs MexaHW4YecKuMm, TersioBbiIM UM aTMO-
chepHbIM BO3AENCTBUAM;

- Npmbop BbIWeEN U3 CTPOS M3-3a NonagaHus BHYTPb NOCTOPOH-
HUX NPEAMETOB, XXWAKOCTEN, arPeCCUBHBIX CPefl, HACEKOMbIX;

- Ha Npubope yaaneH, CTepT, He YNTAETCA UKW U3MEHEH 3aBOA-
CKOW HOMEp.
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12 HOPMATUBHDIE CCbIJIKAN

B HacTosweM P32 ncnonb3oBaHbl CCbIJIKU Ha Creayrowne CTaH-
AapThl:

FOCT 12.2.007.0-75 Cucrtema craHgapToB 6e30nacHOCTM TpyAaa
(CCBT). WN3penua anektpoTtexHuyeckmne. Obwme TpeboBaHus 6es-
OMACHOCTM.

FOCT 14192-96 MapknpoBka rpy3os.

FOCT 15150-69 MawwmHbl, npnbopbl 1 Apyrue TEXHUYECKne us-
penvst. IcnonHeHust ana pasnuyHbiX KIMMaTUYeCcKMX panoHoB. Ka-
Teropun, ycrioBus 3KCrislyataummn, XpaHeHuUs U TpaHCNOpPTUPOBaHMUS
B 4aCTM BO3AENCTBMS KIMMATUUECKMX (DakTOpOB BHELLHEW cpeabl.

[OCT 34081-2017 3aaHua n coopyxeHud. OnpeaeneHne napa-
METPOB OCHOBHOIO TOHa COHBCTBEHHBLIX KonebaHun.

FOCT P 52931-2008 Npubopbl KOHTPONS U perynnupoBaHus Tex-
HOMornyeckux npoueccos. Obwne TexHMYecKme yCcnoBus.

CH 2.2.4/2.1.8.566-96 [Mpou3BoacTBeHHass Bubpauwns, snbpa-
LUMSt B NMOMELLEHNSX XUNbIX N 06LWeCTBEHHbIX 3aaHNA. CaHUTapHble
HOPMBbl.
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13 KOMIJIEKTHOCTDb

Bba3oeas komnnekmayusi npubopa

Mog.

-3.1

BnbpoaHanu3aTop-perncTpaTop nopTaTUBHbIN
BUBPAH, w.

AdaTtunk Bnbpoyckopenus PCB608A11
Kanan 1 (K1) — gatumk Ne
KaHnan 2 (K2) — patumnk Ne
KaHnan 3 (K3) — npatumk Ne
KaHan 4 (K4) — patymnk Ne

[daTtumnk Bnbpoyckopenuns AP-2037-100-01
Kanan 1 (K1) — patumk Ne
KaHnan 2 (K2) — patymk Ne
Kanan 3 (K3) — patumk Ne
Kanan 4 (K4) — patumk Ne

MarHuT KpeneXHblii Ans AaTymka BUOPOYCKOpEHUS!

3apsiaHoe yctponctBo USB:
- ansa sepcuun 1 — 2A, wr.
- Ansa sepcuun 2 — 1A, Wr.

Kabenb USB ans cBA3n € KOMMbIOTEPOM, LT,

Mporpamma ceasu ¢ MK (USB-¢new kapTa), Wwr.

PykoBoacTteo no akcnnyaTtaumm HKNIM.408422.100P2

CyMKka*, Wwr.

—t | b | b | b | b

Tapa TpaHCNopTUPOBOYHas

ﬂononHumeanaﬂ KOMIuieKmauyusi rno 3akKa3y

Kenc 65602 ansa sepcun 1, wr.

Kenc 5012 ans Bepcun 2, Wwr.

CeincMOMETp TpexoceBom**
(Tonbko 4ns Bepcun 1), wr.

Bnok conpsixXeHnst C CEMCMOMETPOM
(Tonbko Ans Bepcun 1), wWr.

Kybuk MarinTHbin KM-30, Wwr.

* - OTCYTCTBYET Npw 3aKka3e npubopa B Keunce
** - MOOENb U LeHa OroBapuBaEeTCs Npu 3aKkase
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NMPUNOXEHMUE A
[Amana3oHbl U3MepsaeMbiX 3HaueHu BUbponapamMeTpoB

Tabnuua A.1 — Inana3oHbl U3MepSIEMbIX 3Ha4YeHun Bubponapa-

METPOB NPV Pa3nN4YHbIX YyBCTBUTENBHOCTSX BMbponpeobpasoBaTe-
newn (Ha vactote 60 Ny)

WBCTBUTENLHOCTL | gu6os. | Bubpo- | Bubpo-
P . | YCKOpeHue CKOPOCTb nepemelleHmne
npeobpa3oBaTtenen A m/C VK3, 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 A ﬁ
~ 10000
Q
= 10,00
f:;;_ BUEPAH 3.1 BUEPAH 3.2
2 100
s 5 60 1000 10000
8. 010 0,06 0,06 0,06 J’,OG
' ’ A x S T
[a'n]

0,01

1 10 100 1000 10000
Yacrotaly

PucyHok A.1 — lnana3oH n3MepsieMbix 3HaYEHNN BUOPOYCKOPEHUS]
(M/c?) ans 4yBCTBUTENBHOCTU BUBponpeobpasosaTensa 10 MB/m/c?
(100 mB/g) B nonoce 4actot 5 'y — 10000 My
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1000,00

5 60 00

1000

48

mm/c

10000

10,00 177
g BUBPAH 3.1 —~
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PucyHok A.2 — [Inana3oH U3MepsieMbIX 3Ha4YEHNN BUOPOCKOPCTU
(MM/C) ans YyBCTBUTENBHOCTU BUBponpeobpasosaTens 10 MB/m/c?
(100 mMB/g) B nonoce yactoT 5 'y — 10000 Iy
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PucyHok A.3 — [Inana3oH u3MepsieMbIix 3Ha4YEHN BUbponepeMelLe-
H1s (MKM) ANst YyBCTBUTENLHOCTU BMBponpeobpa3oBaTens
10 mB/m/c? (100 MB/g) B nonoce yactot 5 'y — 10000 Iy
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NPUNTOXXEHMUE b
Mporpamma cBsA3um c MK

[porpaMMa npeaHasHadeHa Ans rnepeHoca pesynbLTaToB M3Me-
PEHUIN B KOMMbIOTEP, UX COXPAHEHMS, MPOCMOTPa U BbIOOPKK M3 MO-
JTydeHHOro Mmaccuea, 0bpaboTku, akcnopTta B Excel, a Takxke neyaTtu
OTOBpaHHbIX pe3ynbTaTtoB B BUAE Tabnuy C yKa3aHWEM BpPEMEHU U
AaTbl MPOBEAEHMSA U3MEPEHNN, 0ObEKTA KOHTPONS M ApYrux napa-
MeTpoB. lMporpamMmma CBsi3n MO3BONSIET MPOBOAUTbL M3MepeHus (npu
NOAK/TOYEHHOM rpnbope) ¢ oTobpa)keHneM pesynbTaToB Ha MOHU-
TOpe KOMMbloTepa.

K paboTte ¢ nporpaMmon AonycKaloTcs KBanndULMPOBAHHbIE,
obyyeHHble crneumanmucTbl.

MuHMManbHO Heobxoanmble TpeboBaHUS K KOMNbIOTEPY:

— onepauunoHHasa cuctema Windows 7/8/10 (32- nnun 64-pa3psa-
Has);

— annapaTHas KOHdurypauusi, yaosneTsopsiowas Tpebosa-
HUSM YCTaHOB/IEHHOW cUCTEMbI U Hanuuune USB-uHTepdenca.

YcTaHOBKa NporpaMmmbl

YCTaHOBUTb NPOrpaMMy C el KapTbl U3 KOMMJIEKTa NOCTaBKu.

OTKpbITb coAepXXmMMoe n 3anycTutb Setup.exe. Crneaysa ykasa-
HUAM C 3KpaHa, NocneaoBaTesibHO, Yepes3 HaXkaTusa KnaBuwn «Next»
NpOBECTM YCTaHOBKY MporpaMmbl. Bmecte ¢ nporpamMmon CBsi3u aB-
TOMaTUYeCKM yCTaHaB/IMBAETCH NporpamMma 3aaHust UMEH 06beKTOB
KOHTpPOSS.

Pa6oTa c nporpaMmMon

3anycTuTb nporpammy «Bubpan-3» ([Myck/lMporpamMmmbl/HTEp-
npubop/Bnbpan-3). Ha MOHUTOpPE NMoSIBUTCA OKHO MpOorpammbl C Cu-
CTEMOM MEHIO B BEPXHEWN CTpoKe. locne 3TOoro nosiBUTCA OKHO C
npeasioXXeHneMm BblbpaTb BapuvaHT npoekta (OTKPbITb CYLECTBYIO-
LM, OTKPbITb MOCNEAHMUA UK CO3AaTb HOBbIN).

e Co3aHMe HOBOIro N OTKPbITUE CYLLECTBYIOLLEro NPOEKTOB.

YT06bI CUMTbIBATL AaHHble C nNpubopa, Npou3BoAUTbL pache-
4YaTKy Ha NpUHTEpe 1 T.A4. HeobXoAMMO rnepBoHa4asibHO CO34aTb HO-
BbI NpoekT! NS 3TOro MOXXHO Ha)aTb KHOMKY «HOBbIM» WM BOC-
NONb30BaTbCA MeHo «dann» nyHKT «HoBbIM». MMSI NpoekTa 3aaa-
€TCS Npu ero CoOXpaHeHuu.
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Ecnu npoekT, ¢ KOTopbIM Bbl cobupaeTecb pabotatb, 6bia Co-
3[0aH paHee, TO A/19 ero OTKpbITUS cneayeT HaXaTb KHOMKy «OT-
KPbITb» UK Yepe3 MeHo «Pann» — «OTKPbITb».

e 3aKpbITWe NpoeKTa

[MpOeKT 3aKpbIBAETCS HAXXAaTUEM KHOMKM «3aKPpbITb» UK Yepe3
MeHI0 «Pann» — «3aKkpbiTb». ECNM AaHHbIe B NpoekTe He bbinn co-
XpaHeHbl, BaM 6yaeT npeano)XeHo ux CoOXpaHuTb.

e CuyuTbiBaHMe MHpOpMaunn ¢ npubopa:

- 3anyCcTUTb NPOrpamMMy CBSI3W M CO3AaTb HOBbIM WM OTKPbITb
CYLLECTBYHOLUMIA NPOEKT;

- BK/IIOUYNTb NUTaHME Npubopa;

- MOAKOUUTL NMpMbOp K KOMMboTEPY € noMoubio USB-kabens;

- HaXkaTb KHOMKY «CunTaTh C Nnpubopa», nHankatop byaet no-
Ka3blBaTb NPOLIECC CYNTbIBAHUS C npubopa.

[pu yCcnewHoM CUYMTbIBAHUM NPOrpaMMa CPaBHUT MOJSTyYEeHHbIe
[AaHHbIE C Y)Xe NMeloLWnMncs B npoekTe. B npoekT 6yayT nobasneHol
TONbKO T€ U3 HUX, KOTOPbIX TaM He bblfo, @ coBnagaloLwmne AaHHbIe
6yayT NponrHopMpoBaH.l.

BHumMmaHwume! [1py nepBoM noakitodeHnn rnpmbopa K KOMIbio-
Tepy ornepaumoHHas CMCTeMa HaUAET HOBOE YCTPOMUCTBO —
Vibran-3.0, ans kotoporo Heob6xoAnMo yCcTaHOBUTb ApanBep USB. Ha
MOHUTOpPEe nosiBUTCS «Mactep o6opyaoBaHusS». HaXXMuUTe KHOMKY
«[anee». B cneayoweM okHe BbibepuTe aencreue: «lpoBectu no-
MCK NoAXOoAsILLEro ApanBepa Ans YCTPOUCTBa» U HaXMuTe «[lanee».
B nosiBMBLLEMCS HOBOM OKHe BblbepuTe B KaueCTBe UCTOYHUKA ANS
MoMcKa [AparBepa: <«pasMelleHne OyaeT yKa3aHO» M HaXMUTe
KHOMKy «[lanee». B cneayioweM OkHe Haxxmute «0630p...» U YyKa-
XXUTE ONPEKTOPUIO C ApanBepoM (HaxoamuTCs BMECTE C YCTAHOBJEH-
HOM NporpamMmou cBa3m B noakatanore Driver). Haxmnte «OK»., MNo-
C/fle 3TOro ornepauMoHHas CUCTEMa HaWAET ApaliBep U MPeasioXuT
ero yCctaHoBuTb. Haxxmunte «[lanee». 3ateM onepaumMoHHas cucTteMa
YCTAHOBUT ApaliBep. B 3aBeplueHun Haxmmte «F0TOBO>.

e Bbibopka naHHbIX

Mpn XenaHnn MOXHO BbiIOpaTb MHTepecyolwmne Bac AaHHble,
ykaszaB Heobxoammble Kputepum otbopa (Aata, Bpemsi, 06beKThl).
OTO [eNnaeTcs HaXaTueM Ha KHOMKy «Bbibopka».
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e YOaneHue aaHHbIX

Ha)xxaTneM KHOMKM «YOanuTb» MOXHO yAanuTb BCE AaHHble B
aKTMBHOM OKHe. Ecnn 6bina npeasapuTenbHO BbIMO/IHEHA BbI6OpKa
[AaHHbIX, TO YAANAIOTCA TONLKO 3TU AaHHble, HEBblOpaHHbIE AAHHbIE
He yaansoTcs.

e DKCMNOPT AaHHbIX B Excel

Y Bac Ha KOMNbloTepe Ao/mKeH bbITb YCTaHOBMeH Excel. IkcnopT
[AaHHbIX OCYLLECTBNSETCA HaXXaTMEeM KHOMKKU «IKCrnopT B Excel».
JdanbHenwas 06paboTka BbINOMHAETCS NO/Ib30BATENEM.

e [leyaTb OoTYETa

[ANns neyaTn oTYeTa HAXKMUTE KHOMNKY «[leyaTb» Ha naHesnu uH-
CTpyMeHTOB. [locne 3TOro Ha 3KpaHe MosIBUTCS OKHO, B KOTOPOM
MOXXHO BblbpaTb AaHHbIE, KOTOPbIE BOMAYT B OTYET. [Nepea neyatbto
Bbl MOXKETE NnpeaBapuTeNbHO NPOCMOTPETb CrEHEPUPOBAHHbBIN OTYET
Ha MOHUTOpPE M BblbpaTb CTpaHuUbl ANs neyaTu.

e PaboTta c pe3ynbTaTaMn U3MEPEHUN

Mocne nepefayn pe3ynbTaToB M3MEPEHUN B MPOrpaMMe MOXHO
MNPOCMOTPETb KaXkAbI CUrHan v ero cnektp. JonosHMTENbHO nMe-
€TCS BO3MOXHOCTb WM3MEHWUTb WU3MepsieMbln MapameTp (BMOBPOCKO-
poCTb/BNbpONepeMeLleHne), TUN cnekTpa u Bug okHa. lMpu 3ToM
cnekTp OyaeT nepecuynTaH aBTOMaTUyecku. [N M3MeHeHus Tuna
CNeKkTpa WM BuMAA OKHA [AOCTATOYHO HaXaTb JIEBOM KHOMKOW
«MbIlWN» HA Ha3BaHMM CneKkTpa/okHa. Npu 3TOM NOABUTCA BbiNaja-
IOWUA  CMNCOK, W3 KOTOPOrO0 HYXHO BbiOpaTb  KENaeMbliii
CNeKTp/OKHO. M3MepseMbii NapaMeTp M3MEHSETCS aHanorMyHo. [o-
NONHUTENBHO B Tabnuue ykasblBaeTcs HOMEpP U3MepeHusl, UMst 06b-
eKTa U ANUTENbHOCTb 3arnMCcaHHOro cCurHana.

B oTAeNbHOM OKHe BbIBOAATCS 3HAYeHUS! U3MepsieMoro napa-
MeTpa (BnbpoyckopeHue / BU6poCcKoOpoCTb / BUbpornepeMelleHne) Ha
YacCToTaX CNeKTPasibHOro aHanusa.

[porpamMmma Tak e Nno3BOJSIET MPOCMATPUBATL pe3ynbTaTbl OK-
TaBHOMo W 1/3-0KTaBHOMO aHanM3a 3anncaHHoro curHana. [ns atoro
HY>XHO HaXXaTb Ha Ha3BaHWK cnekTpa (Hag rpaduKoM CrekTpa) v Bbl-
6paTb TMN aHanu3a. Pe3ynbTaT aHanM3a — 3TO CpeAHeKBaapaTuye-
CKMe 3Ha4YeHWs U3MEepSeMOro rnapaMeTpa B COOTBETCTBYIOLWMX 4a-
CTOTHbIX Mosocax.
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[Nna oTAenbHOro npocMoTpa CrnekTpa No BCEM aKTUBHbLIM KaHa-

NnaMm cneayeT HaxaTb KHOMKY .1 (cnpaBa Haa cnekTpoM). MNoapob-
HbI MPOCMOTP BMOPOCMIHaNa B OTAE/bHOM OKHE MpPOUCXOAUT Mpw

HaXaTN KHOMKW (cnpasa Hag rpamMKoM curHana).

[Ans nepepayn pesynbTaToB U3MepeHns B Excel HYy)XXHO Ha)kaTb
KHOMNKY «32KCrnopT B Excel». B nossuBLLEMCS OKHe BblOpaTb AAHHbIE,
KOTopble 6yayT 3KCNOPTUPOBaHbI.

[Ansa 6onee ynobHoro otobpa)keHns cnekTpa n BubpocurHana
MMEETCS BO3MOXHOCTb NPUCBOUTL KaXXAOMY KaHasny CBOW LBET rpa-
pukoB. [Ang 3TOr0 HyXHO BblIOpaTb MNYHKT «LlBeTa» MeHIo
«Hactponku». B nosiBUBLUEMCS OKHE MpPOM3BECTM HeobxoanMble
YCTaHOBKM.
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NMPUNOXXEHUE B
MporpaMMa 3agaHuA MMeH 06beKTOB

[porpaMMa 3agaHns UMEH 06bEKTOB YCTaHABIMBAETCS aBTOMa-
TMYECKM C nporpaMmMoin cBs3un. OHa NpeaHa3HayeHa ans NporpaMmmu-
pOBaHUS Ha3BaHUN OOBLEKTOB KOHTPOJIS, COAEPXKALUMXCSA B MEHIO
npnbopa «O6bekT» nog HoMmepamn «be3 umeHn-1», . . . , «bes
NMEHN-20».

Pa6oTta c nporpamMMoii:

N3 meHto «[lyck > lMporpammbl > WUHTepnpubop > BUBPAH-3
3anyctutb nporpammy «BUBPAH-3 (O6bekTbl)» M co3aaTb HOBbIN
AW OTKPbITb CYLLECTBYIOLUMA NPOEKT, ANS Yero:;

— BKIIOYMTb NUTaHue npmnbopa;

— NOAKNIOUYNTb NpMbOp K KOMMbioTepy € noMoubio USB-kabens;

— cynTaTb C nNpmbopa MHMOPMaLMIO, HaXaB KHOMKY «CynTaTb C
npubopa» B MEHIO NPOrpammbl;

— OTpeaakTUpOoBaThb NONYyYEHHYIO Tabnuuy;

— 3anucaTb OTPEeAaKTUPOBaHHYO MHMOpMaLUUIO B Npnbop, HaXxas
KHOMKY «3anucaTb B npubop».

Mpv penakTMpoBaHUN cneayeT UMETb B BUAY, YTO MYCTOW CTPOKE
COOTBETCTBYET Ha3BaHue «b6e3 nMeHn», Ha3BaHMe 0b6beKkTa OrpaHu-
4yeHHO 18 cumBonamu. lNpu 3agaHnmn MMEH 0OBLEKTOB CrleayeT YKas3aTb
A3bIK MEHIO NMpnbopa, K KOTOPOMY OHM ByayT OTHOCUTLCS.

Pepakuma 2021 11 26
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