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PyKOBOACTBO MO 3KCnyaTauuu npegHasHavyeHo Ans U3yveHus
XapaKTepPUCTMK, NpuHUMNa paboTbl, YCTPOMCTBA, KOHCTPYKLUMK U MNO-
psiika MCMonb30BaHUs BMbpoaHanusatopa BUBPAH (manee — npwu-
60p) C Uenblo NpaBWUILHOW €ro 3KChyaTaumu.

Mpunbopbl BbINycKalOTCa B ABYX Moandukaumsax BUBPAH-3.1 u
BMUBPAH-3.2, oThnyatowmx gnanasoHoOM U3MepeHuns:

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

- moandpukaums BUBPAH-3.2 - B Anana3oHe 4acTtoT oT 5 Ao
10000 Iu.

O6e Mmoandunkaumm MMeroT BO3MOXHOCTb OAHOBPEMEHHOIO NoA-
KNIOYEHNA 00 YeTbipex BUOpOM3MepuUTesibHbIX AATYMKOB M MO3BO-
NAKT OCYLWECTBATb N3MEPEHUS B pexkume BnbpoaHanunsatopa u pe-
rMCTpPaTopa AaHHbIX.

[laHHOe pPYKOBOACTBO COAEPXKMUT TEXHUYECKOe ornmncaHue n WH-
CTPYKUMIO MO 3KCrlyaTauun ansg mM3yvyeHust BCeX YKa3aHHbIX MOAM-
bukauun.

B cBA3M C NOCTOSsSHHOM paboToN MO COBEPLUEHCTBOBAHUIO MpU-
6opa, ynyyweHneM ero TeXHNYECKNX 1 NoTpedbuTenbCknx KayecTs, B
KOHCTPYKUMIO npubopa M nporpamMmy CBsI3M C KOMMbIOTEPOM MOryT
ObITb BHECEHbl He3HauuTeflbHble W3MEHEHUs, He OTpPaXXeHHble B
HaCTOsILLEM U3aaHUN.

PaboTa ¢ npnbopoM AonycKaeTcsl TONbKO MOCNe U3y4YeHus py-
KOBOACTBA Mo 3KCrnayaTauuu.

Mpoun3sBoauTenb ocTaBnseT 3a cobon nNpaBo BHOCUTb U3MEHE-
HWS B HACTOsILLEe pyKOBOACTBO MO 3KCM/lyaTaumn. AKTyasnbHYO Bep-
CUI0 PYKOBOACTBA MOXHO CKadaTb CO CTPaHMLbl NPOAYKTa Ha canTe
npounssoantens: https://www.interpribor.ru/

Mpy BOBHMKHOBEHUM KaKMX-TMb0 3aTpyaHeHU B paboTe ¢ npu-
60poM M nNpu OTCYTCTBUM HEOHXOAMMOWN MHPOPMaLMKN B AAaHHOM pYy-
KOBOACTBE, MOXas/lyMCTa, MO3BOHUTE MPOU3BOAUTENIO MO HOMEpY,
ykasaHHoMy B n.11.9.



1 HASHAYEHME U OBJIACTb NPUMEHEHUSA

1.1 BubpoaHanusatopbl-perncrpaTopbl noptatueHole BUBPAH
(nanee — npnbopbl), NpeaHasHayeHbl 41 U3MEPEHNS U perucTpauum
cpegHero Keagpatndeckoro 3HadeHuns (CK3) HanpsixxeHus nepemeH-
HOrO TOKa, BMOPOCKOPOCTU, BMOpPOYCKOpeHUs, BMbponepeMelleHuns
N BMOPOAMArHOCTUKN TEXHONOrMYecKoro obopyaoBaHus, KOHCTPYK-
LA, OCHOBAHMIN, COOPY>XEHMIN, KOMMNPECCOPOB, ABUraTenen, TypbuH,
BEHTUNATOPOB.

1.2 OcHOBHOe Ha3HauyeHue npubopa — 3anncb U aHanu3 Kone-
6aTenbHbIX MPOLECCOB pPas3/iMYHbIX O6BLEKTOB, MNOUCK AedeKToB
CTPYKTYpPbl U34E€/TMN METOAOM COMOCTAB/IEHMS PeaKUMN Ha yaapHoe
BO3/ENCTBUE C 3TA/IOHHbIM CMEKTPOM. BO3MOXXHO NpMMeHeHne npu-
bopa ANns oueHKU BNUSHMSA BMOpaUMKM Ha 4YenoBeka B MNPou3BoA-
CTBEHHbIX, XW/bIX U OOLWECTBEHHbIX 30aHUAX B COOTBETCTBUN C
CH 2.2.4/2.1.8.566.

1.3 Mpubop nponsBoanT 3anucb BubpokonebaHn nNo YeTbipéEM
KaHajaM B 3alaBaeMOM BPeMeHHOM MHTepBasne (C py4HbiM, BHELL-
HAM WM AaBTOMaTMYECKUM 3aryckoOM MO 3aJaBaeMOMy MOpPOroBoMy
YPOBHIO) U onpepensieT nx coctas no 200, 400 wam 800 nuHmMAM
cnekTpa (KOMMbOTEpPHAs nporpaMma nporpaMMa CBs3u, Nnocrasnse-
Mas ¢ npubopoM, NO3BOMSIET BbINOAHATL aHanu3 no 1600, 3200,
6400, 12800 nuHMaM criekTpa);

- BbIMOJTHSAET BbIYNCIIEHNS aMIIUTYAHOro 3HaveHus (ganee — A3)
BMOPOYCKOpPEHUS, CpedHero KBagpaTWUYecKoro 3HayveHus (aanee —
CK3) Bubpockopoctn 1 A3 BubponepemMeLleHmns;

- MOXXET KOMMEKTOBATbLCA BUOPOAATUMKAMN, BbIXOAHOW CUTHaAN
KOTOpPbIX MponopunoHaneH BUOpPOYcKOpeHunto («akcenepoMeTp»)
nnu Bnbpockopoctn («BenocumeTp»). MHdopMaums o Tune aaTuu-
KOB M UX KO3 durUneHTe npeobpa3oBaHnst XpaHUTCS B NAMATU Mpu-
6opa (BO3MOXXHO XpaHWUTb AaHHblE O YeTbIpEX AaTumMKax), CBeAeHUS
O TuUne " YyBCTBUTENLHOCTM AaTUMKOB BBOASTCS B MeHIO npubopa
«YCTaHOBKN» — «AKTMBHbIE KaHasbl» (CM. NYHKT 3.4.5).

1.4 Paboune ycnosus akcrnayaTaumun: AmanasoH TeMnepaTyp oT
MUHYC 20 go nntoc 40 °C, oTHOCUTENbHaa BaXXHOCTb BO34yxa A0
80 % npwu TeMnepaType nntoc 25 °C, atMochepHoe AaBneHune ot 84
ao 106,7 klMa.

1.5 MNpubop BUBPAH cooTeeTcTBYET 06bIKHOBEHHOMY MCMOJIHE-
HUO n3aenun TpeTbero nopsaka no NOCT P 52931.
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2 METPOJIOT'MYECKUE N TEXHUYECKUE

XAPAKTEPUCTUKHN
Tabnuua 1 - MeTponormyeckme XxapakTepucTuKu
HanmMeHOoBaHMe XapaKTEPUCTUKM 3Ha4veHne
Ananas3oHbl pabounx vacToT, My ot 5 no 100

ot 5 po 1000
oT 25 no 10000*

[AnanasoH nsmepeHnsa CK3 nepemMeHHOro
HanpshxeHns, MB ot 0,4 no 3000
HepaBHOMEPHOCTb aMMIMTYAHO-YaCTOTHOW
xapaktepuctukm (A4X) B pabouem
ananasoHe 4yactoT, % + 2
Mpeaenbl OCHOBHOM OTHOCUTENBbHOM
norpeLluHocTn namepeHns CK3 HanpsikeHus
NepeMeHHOro Toka B paboyem guana3oHe

amnanTyg n vactot, % + 2

[IMana3oH n3MepeHMI 3HAUYEHWU

BMOpONapaMeTpoB:

- aMnNInTyabl BUBPOYCKOPEHUS, M/C? ot 1 go 400
(ot 0,06 no 420)**

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

- aMMNIMTyAbl BUbpornepemMeLLeHnsi, MKM ot 5 no 600

(ot 2 o 5000)**

Mpeaenbl OCHOBHOM OTHOCUTENbHOM
norpewHocTn npunéopa npu namepenmn CK3
BMOPOCKOPOCTH, aMNnTy bl
BMbponepeMelleHns u aMnanTyasbl
Bnbpoyckopenus, % + 2
MNpenenbl OCHOBHOM OTHOCUTENbHOW
NOrpeLwHOCTN N3MepeHnst BU6pOCKOpPOCTH,
aMNNnTyabl BUbponepemeLleHns n
aMNNUTyabl BUBPOYCKOPEHUS npu
noBepuTenibHon BeposaTHOCTK 0,95 B
paboyeM Anana3oHe aMnanTya u 4actot, % + 3,5

* TexXHN4YecKne xapaktepucTuku anst npubopa mogndukaumm BUBPAH-3.2
** 3HaueHMs [AvanasoHOB MpuBeAeHbl ANs AATYMKOB  YyBCTBUTENbHOCTbIO 10
MB/(m/c?) (100 mB/g).
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MNpoaomxkeHune Tabnuubl 1

HanmMeHoBaHMe XapaKTepPUCTUKU 3HayeHune
HopManbHble yCnoBUst N3MepeHnii:
- TemnepaTypa OKpy>atoLlen cpeapl, °C; 20+ 5
- OTHOCUTENIbHAsA BNAXHOCTb, % a0 80 npwn 25 °C

YyBCTBUTENBHOCTb BMOPOAATUMKOB, MPUMEHSIEMBIX C MpU6O-
pOM, NPVBEAEHA B NacnopTax AaTUMKOB U3 KOMIMEKTA NMOCTABKM.

Tabnuua 2 — TexHnyeckmne XxapakTepuCcTUKu

Hanps»xeHue nutaHus, B:

- OT BCTPOEHHOro akKymynsaTopa 3,7 0,5

- OT BHELLUHEro NCTOYHNKA NUTaHUS

(3apssiHOE YCTPOMCTBO) 5,0 + 0,25
[NoTpebnsieMas MoWHOCTb, BT, He 6onee 1,7
Macca, kr, He bonee 1,5
[abapuTHble pa3mepbl (ANMMHA x LWWMPUHA x

BblCOTa), MM, He bornee 230 x 100x 35

3 YCTPOWCTBO U PABOTA
3.1 MpuHuMn paboTbl

MNpuHuMn paboTbl Npubopa OCHOBaH Ha (PMKCauuM U 3anncu
CUrHanoB BubBpokonebaHnn BUBPOM3MEPUTENBHLIMU AATYMKaMW,
YCTAHOBNEHHbIMU Ha KOHTPOMbHbIX TOYKax 06beKToB. [daTumnku noa-
K/IOYaKOTCS KO BXOAAaM 3NEKTPOHHOro 6noka. BubpounsmepurtesnbHble
AATYMKN BOCMPUHUMAIOT MexaHuyeckme konebaHmst obbekTa KOH-
Tponsi, Npeobpas3ytoT UX B 3M1EKTPUYECKME CUIHANbI PA3TIMYHOM Ya-
CTOTbI U HANpsXXeHUsl, B TEYEHNe 3a4aBaeMOro MHTepBasa BPEMEHN,
DNeKTpUYECKNE CUrHanbl NEPEaAlOTCa B 3NIEKTPOHHbIM 6/10K 1 npe-
obpa3yoTcs B napameTpbl BubpoyckopeHust (A), BUMOPOCKOPOCTU
(Vck3) n subponepemelueHms (S).



[onyyeHHble AaHHble OTOOpaXkaloTCd Ha Aucniee 3NeKTPOH-
Horo 6510ka. lNpu 3ToM, BbluMCieHMs BUbponapaMeTpoB B npubope
Npon3BoANTCS Mo popMynam:

UBX
__ A 2
VCKB - Zn\/if / ( )
A
S =G )

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

f—vactoTta curHana u;

k — KO3(pDULIMEHT YyBCTBUTENBHOCTU, MB/M/C?;

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

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

S — oTobparkaemoe NpnbopomM 3HaveHne amnanuTyabl Bubpone-
peMeLLEHNs!, MKM.

3.2 YCTpoMUCTBO npubopa

MNpubop cocTonT M3 YeTbipex BMOpPOAATUMKOB U 3MEKTPOHHOIO
6noka.

JononHutensHo npubop BUBPAH-3.1, BUBPAH-3.2 Bepcun 1
MOXXET KOMMIEKTOBATbLCSA TPEXOCEBLIM CEMCMOMETPOM (puc. 2). Tex-
HUYECKME XapaKTEPUCTUKN CEMCMOMETPOB MPUBEAEHbI B MPUIOXKe-
HUM T,

BHewHwnn Bua npubopa BUBPAH-3.1, BUBPAH-3.2 npuBeaeH Ha
pucyHke 1. Ha n1MueBor naHenu Kopryca 3nekTpoHHoro 6n1oka 1 pac-
NOSI0XeHbl KnaBnatypa 3 U OKHO rpaduyeckoro aucnnes 2.

B BEpXHEN TOpLEBOW YacCTN KOpryca HaxoasTCs pa3beMbl 4 AN
noaknto4eHust BubpoaaTtymkoB 6. Ha npaBon 60KOBOW CTEHKE MMe-
eTca pasbeM 5 USB-mHTepdenca cBs3n C KOMMbIOTEPOM ANa nepe-
Aa4un 1 06paboTKn pe3ynbTaToB, a TakKXKe BHELIHEN CUHXPOHU3aLMK
Hayana U3MepeHuMn.

Kaxxabii BUOpoAaTUMK CHabXeH MarHMTHOW nnatdopMon Ans
KpenneHnss Ha MOBEPXHOCTU KOHTponmpyemoro obbekta. Kpome
TOro, AATYMK MOXET OblTb 3aKpensieH npuv MoMoLlKM pe3bboBOM
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Wwnunbky. LLnunbka 3akpenneHa B LEHTPE OCHOBaHMUS AaTyMKa, Ha
Hel pacnonioXXeHa MarHUTHas nnatdopMa.

—

‘4
d® BNEPAH-31

PucyHok 2 — ObLme Buabl TPEXOCEBbLIX CEMCMOMETPOB
anst npuoopos BUBPAH-3.1, BUBPAH-3.2 Bepcum 1



3.3 KnaBuartypa

- BrntoueHwme 1 BbikNOYEHWE Nprbopa

- [epeBon Nnpubopa 13 pexxmma MeHI0 B peXnM nsmepe-
HUs (measuring)
- QuKcaums ovepegHoro pesynbTaTa B namsati (memory)

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

- bBbicTpbit  BxoA B MYHKT [NT@BHOMO  MEHIO
«YCTAHOBKW»

- Bblbop CTpOKM MeHIo

- Mepexoa K Apyrov ycTaHaB/IMBAaEMOW BESTMUYNHE;

- [IpoCMOTp NaMATK pe3ynbTaToB Mo AaTaM U3
«ApxuBa»

HE BEEB B @

- YnpaBneHue KypcopoMm (MUratowmmn 3Hak, undpa v T..)
B peXnMax YCTaHOBKM pabounx napaMeTpoB M NpocMoTpa
apxuBa

- [IpocMOTp NaMATK pe3ynbTaToB MO HOMEpaM U3
«ApxuBa>»

- YCTaHOBKa YMCNOBbLIX 3HA4YeHUM NapaMeTpoB (KpaTKo-
BPEMEHHOE HaXaTue MU3MEHSIET 3HaJYeHue Ha eauHuuy, a
Npu yaepXaHun NPOUCXOAUT HernpepbIBHOE WM3MEHEeHue
yncna)

- Perynuposka koadduumeHTa ycmneHums

- PerynupoBeka MacwTaba ocumnnorpaMMbl CUrHasa ro
rOpU30HTaNn

- BbICTpbIM BLIOOP NEPBOW/MOCNEAHEN CTPOKM MEHIO

- NpeaHasHayeHbl AN U3MEHEHUs MacliTaba
- CMelLleHNe OKHa OCLIM/IIOrpaMMbl CUrHana rno ropusoH-
Tanu

5 BB

- Tpu nporpaMMmupyemMble MHOro(yHKUMOHAsbHbIE KNa-
BUWK «TporpaMMHbIe KHOMKW>. VcnonHsaeMas ¢yHK-
LUMA NPy HaXKaTUW Ha Knasuuly, 3aBUCUT OT pexuma pa-
60Tbl Npnbopa 1 oTobpaxkaeTcs Ha aucrnnee psaoM C KOH-
KPETHOW KNTaBULLIEN.




3.4 CucreMma MeH10 npubopa
3.4.1 NnaBHOe MeHI0 Nnpubopa

MaBHOE MEHI0 COAEPXXUT NMYHKTbl MEHIO, MO3BONSOLLME onepa-
TUBHO U3MEHSTb napaMeTpbl paboTel Npubopa.

IOBBEKT bez uMeHu-1|

BMBPOI1SMEPEHINS PerucTpauus

APX1BbI b

JCTAHOBKIA 2

CEPBWC 2

MOBEPKA 2
z3MeHUTL

B BepHen yactu aucnnes npubopa BO BCEX pexumax paboTsl
BbIBOAUTCS CTPOKA CTaTyca, B KOTOPOM 0TOBpaxkaeTCs COCTOsSIHME 3a-
psiia BCTPOEHHOr0 akKyMmynaTopa, noaknodeHune Kk USB-nopTy KOM-
NblOTEPA UMM K BHELLHEMY UCTOYHUKY NMUTAHUS, TEKYLLEE BpeMS.

TpebyeMasi CTpoka MeHI0 UKW napaMeTp BblbMpaeTcs KHOMKaMm

, [ +2] Bbi6paHHasa CTpoKa BbLIAENSIETCS dKENTbIM LiBETOM.

KHomnku , OCYLLECTBNSAOT ObICTPbIA  Nepexos Ha
nepByo/NOCIeAHIO CTPOKY MEHIO COOTBETCTBEHHO.

KHonkoMu OCYLLUECTBNSAETCA BXOA4 U BbIXOA4 U3 NMYHKTOB rNaB-
HOMo0 MEHIO0 N MOAMEHIO.

KHonka NCNosnb3yeTcs Ans 6bICTporo BxoAa B MYHKT rfaB-
Horo meHio «YCTAHOBKW» .

Mpn YCTQHOBKE YMCIOBbLIX 3HAYEHWA MapaMeTPOB KHOMKaMu
, BblOMpaeTcs pa3psa uicna ans U3MeHeHusl, @ KHOMKaMu

, YyCTaHaBNMBAETCS ero 3HadyeHue. [N coXpaHeHus ycTa-
HOBJIEHHOrO 3HAYEHMSA NapaMeTpa M BO3BpaTa B MeHI0 He06XoaMMO

Ha)aTb MPOrpPaMMHYI0 KHOMKY «CoxpaH.» UIu KHOMKY @.

B BepxHeM psiay KnaBmaTtypbl npubopa pacnonaratotcs «Mpo-
rpaMMHble KHOMKW» . «lMporpaMMHble KHOMKW> BbINOSI-
HAKOT KOMaHAbl, PacrosioXXeHHblE B HMXXHEW 4acTu AMCnies Hag
HUMKW. B 3aBUCMMOCTM OT BbIOpaHHOIO MyHKTa MEHIO U pexunMa pa-
60Tbl PYHKUMN KHOMOK U3MEHSAIOTCS.
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3.4.2 MeH10 «06BbEeKkT»

lNo3BonseT BblbpaTb Ha3BaHWe 06beKTa M3MepeHus, KOTopoe
byneT coxpaHeHO B apxvBe BMeCTe C AaHHbIMW 3aMepa. HasaHus
06BEKTOB MOXHO U3MEHWUTL C MOMOLLbIO MPOrpaMMbl, NOCTAB/IIEMOWN
C npnbopom.

OBBEKT

Bez 1mMeH-1 |
Bez mmeHn-2
Bez 1MeHW-3
Bez mmeHn-Y
bez mMeHW-b
bez umeH-B
Bez 1meH-T

CoxpaH. BozbpaT

KHonkamu , MOXXHO MPOCMaTpuBaTb Ha3BaHUSA 0b6bek-
TOB, Bbl60? Heobxoanumoro obbekTa MpovM3BOAUTCS MPOrpaMMHOM
KHOMKOM «CoxpaH.».

3.4.3 MeHio «<BUBPOU3MEPEHWNSA>»

B nyHkTe rnaBHoro meHio «BUBPOU3MEPEHUSA» ocyLlecTs-
nserca  Bblbop  pexumos  «BUBPOU3MEPEHUSA»  unu
«PETMMCTPALMNA> COOTBETCTBYIOLNMM NPOrPaMMHbLIMK KHOMKaMU

@,
OBbEKT bBez uMeHu-1
IBUBPOIM3MEPEHIS H3MereHue|
APX|1BbI b
SCTAHOBKIA »
CEPBIAC »
MNOBEPKA b
OTKPBITE

11



[ H100% 2 22cen2025 09 38|@L _k100% <% 22ceHd2025 09 39
IBYBPO3MEPEHIN4 Hzuepenne|| ||BUBPOM3MEPEHIAY PerucTrauus)|
zrepsemblil NapraMeTe A | |M2Mepsembin NapareTr A
fianazoH YacToT 1000 Tu | | AmanazoH YacToT 1000 Tu
YJocuneHue 0-0-0-0 OF | | YeuneHwe 0-0-0-0 @b
Bua zanucka Knorka | | Bna zandcka KHorka
[arareTebl PervcTeaumm
zrepeH . Beixoa PeruvcTe. || | U2MepreH. Beixoa PeruvcTe.

OnuncaHune paboTbl B 3TUX pexnuMax npnBoanTcs Huxe B n.3.4.8

“nn3.4.9
3.4.4 MeHro «APXUBbI»

B MeHio «APX/BbI» MOXHO
BblIbpaTb peXxnM NpocMoTpa Co-
XPaHEHHbIX pe3ynbLTaToB MU3Me-
PEHUN B pexnMax «Bnbponsme-
peHnsa», «lekpeMeHT» Unn «Pe-
rmcTpauuns» BbIGOPOM COOTBET-
CTBYIOLLUNX CTPOK MEHIO.

Boibop Tpebyemon CTpoKmu
OCYLLECTB/IAETCA KHOMKaMu
7 , BXOZ B apXvuB — C MOMO-
LLIbIO NMPOrPaMMHOM KHOMKM @
«[pocmoTp>.

[pw Bblbope CTPOKM
«OuncTKka apxuBOB» MpPOrpamMM-
HbIMM KHOMKaMu BblbMpaeTcs
apXvB ON151 OUYNCTKM.

IQPXHBH q

BubpolnztiepeHis 261000
lexkpetieHT 53-1000
Pervcrrauns 27-2000

OuncTrka apxmbob

ChobodHo Ha 1000 Tu:
HBuaY4 M55 c

QPXHBH 4

BubpolnztiepeHis 261000
lexkpetieHT 53-1000
Pervcrrauns 27-2000

[OuncTka apxmbob |

ChobodHo Ha 1000 Tu:
HBuaY4 M55 c

MzrepeH. |lekpereHT| PervcTe.

3Ha4yeHusl, BbIBEAEHHbIE B CTPOKM COOTBETCTBYIOLUMX ApPXUBOB
(Hanpumep, 26/1000) No3BONSOT OLIEHUTbL UMEKOLIMECS pecypchl Na-
MATU: obLiee konndyectso 3anmcen (1000) n uncno 3aHaTbiX MecT (26).

BHM3Y 3KpaHa BbIBOAMUTCS OCTaBLUeecs AOCTYNHOe BpeMs 3a-
MUCK, KOTOPOE OMPEAENSIETCA C YYETOM BbIOPAHHOM YaCcTOTbl CUr-
Hana (NYHKT MeHo «/[Mana3oH 4acToT»).
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[pu BXOAe B apXmB Ha 3KpaHe npubopa oTobpa)kaeTcs pe3y/ib-
TaT nocneaHero u3Mepenus. MNepenucrolBaHne pesyibTaToB N3Mepe-
HUA OCYLLECTBNSIETCA KHOMKAMM , . [MpocMOTp napameTpoB
CMeKTpasibHOro aHanamsa, oCUMIIorpamMmmel curHana n A3 BMbpoycko-

peHus, CK3 Bubpockopoctu n A3 BubponepemMelleHnsi NPon3BOAUTCS
aHanormyHo n.3.4.8 n n.3.4.9.

3.4.5 MeHro «YCTAHOBKW»

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

IUCTQHDBKH q

AkTUBHbIE KaHan. 1-2-3-4
[lH cnekTea 4oo
Tun crnekTea MakcHUMUM
Tun okHa MPAMOYr OnbHOE

Konmdecthbo aamnob 1

«AKTMBHbIE KaHaJibl» — BbIOOp ANS KaXaoro u3 4-x KaHanos
TMna npeobpasoBaHnsa («AkcenepomeTp» unn «BenocumeTp»), KO-
appuumneHTa npeobpaszoBaHMa AaTyunKa M TUNA NOAKIOYEHUS OaT-
unka («ICP» nnu «MEMS»). IMpnbop no3BonSeT COXPaHUTb AAHHbIE O

AecstTn gatymkax. Jitobon u3 4-x KaHanoB MOXET ObiTb BbIKIOYEH
(«BbIkn»).

.- -
A P AxkceneproMeTP
KoszoouumeHT :
3: Beikn 10 00 | mB/m/c”
H: | Beikn fatumx: | ICP
CoxpaH. BozberaT

YCTaHOBKa NpOU3BOANTCS kHonkamy (ED . . coxpa-
HeHWe BbIOpaHHOIro 3HaYEeHUSA — KHOMKOW @ <<Coxpa|-|.>>
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«JINHUI cneKTpa» — YCTaHOBKA KOIMYECTBA JIMHUIN CNEKTPa,
paccyYnTbIBAEMBbIX MPU YAaCTOTHOM aHanm3e B 1t06OM 13 PEXXMMOB pa-

60Tbl. YCTaHOBKa MpOM3BOAMTCS KHOMKOW N NPOrpamMMHbIMK
KHonkamMn «200», «400» nnn «800»,

«Tun cnekTpa» — No3BOMSIET BbIOpaTb YCPEAHEHHbIN CMNEKTP,
nmMbo CnekTp MakcMMymoB. Bblibop nNpon3BOAMTCS MPOrpaMMHbIMU
KHOMKaMn «MakcuMym» n «ycpepg.». [NyHKT UMeeT CMbICN, eCnn yCTa-
HOBJIEHO KOJIMYECTBO AAMMOB CUrHana, bonbliee eavHULBI.

«TUn OKHa» — 33[aeT TUM OKOHHOW (PYHKLNKN, UCMOSIb3YEMON
NpY YaCTOTHOM aHanm3e. [JoCTynHbl TPY BUAA OKHA: NPSAMOYIO/IbHOE,
bnakMeHa 1 XaHa. Bbibop OCylLeCcTBNSETCS COOTBETCTBYHOLIEN MPO-
FPAMMHOM KHOIMKOW.

«KonnuectBo AoaMnoB» — 334aeT KOMYECTBO AaMMOB CUT-
Hana (1 — 5), ucnonb3yeMbix Npu aHanuse. BrivseT Ha BpeMsa n3sme-
peHUs. YCTaHOBKa NPON3BOANTCS KHOMKOW @ «U3meHnTb>.

3.4.6 MeHro «CEPBUC»

[laHHOE MEHI0 COAEPXMUT MpPoYME HACTpoukM npubopa, Takme
KaKk AaTta M BpeMs, napaMmeTpbl dHeprocbepexxeHusl, S3blK MHTEp-
denca, a Takke MHDOPMAUMIO O MPOM3BOAUTENE U BEPCUIO MPO-
LUMBKK npubopa.

[CEPBIIC q

flata u bpems
JHeprocbepexeHe

3bhyrm Boikn
dzbik {Lansuasge ) [

0 mponzboanTene

Beixon

«JjaTa v BpeMs» — COAEPXXUT HAaCTPONKM TEKYLLMX AaTbl N Bpe-
MEHW, @ TaKXXe KOppeKLMn Xoaa 4acos.

«JHeprocbepexeHne» — HACTPOMKA BPEMEHN AKTUBHOCTM
npnbopa A0 ero aBTOMaTUYECKOro BbIK/IIOUYEHNS U YMEHbLLEHUS Sp-
KOCTM 3KpaHa B HEAKTMBHOM PEXMME, a TaK)Ke YCTaHOBKA SAPKOCTU B
paboyeM pexume.

«3BYKWU>» — TMO3BOMSET BK/IOUYNTb M BbIK/IOYNTL 3BYK MpU
Ha)aTuW KHOMOK.

14



«$I3bIK» — MO3BOMISIET BbIOPATb PYCCKUN, MO0 aHIMMNCKUIA
A3bIK MHTEp@deNnca.

«0 npousBoguTene» — CoAEPXKUT MHGPOPMALMIO O NMPOU3BO-
avtene npubopa 1 BepCMo NporpaMMHoOro obecneveHums.

3.4.7 MeH1o «[MMOBEPKA»

[laHHOE MEHI0 COAEPXXUT HACTPOMKM NapaMeTpoB paboTbl npu-
6opa B pexxume noBepKu.

I'IDBEPKIfl q

zrepsembin NapaMeTe U.a|
flianazoH yacToT 1000 Iu
Jecnenne 0 OB
KoadoumuveHT aatymka 10.00
U.A V.S

«N3mepsieMbiit napameTp>» — BbIOOP M3MepsSIeMON BENYNHDI:
CK3 HanpsikeHuns n A3 Bubpoyckoperus (U, A) nnu CK3 Bnbpocko-
poctu n A3 BubponepemelleHus (V, S). Bolbop ocyLuecTsnsieTcs npo-
FPAMMHBIMN KHOMKaMM.

«[lnana3oH 4acTtoT» — YCTaHOBKA paboyero Anana3oHa 4a-
cToT npubopa (100 Ny, 1000 Ny, 10000 I'y). Beibop ocylwecTBnseTcs
COOTBETCTBYOLLEN MPOrPaMMHON KHOMKOM.

«YcuneHme» — yCTtaHoBKa yCuneHns curHana. Haxartmem npo-
FPAMMHbIX KHOMOK MOXHO BblbpaTb ycuneHne 0 ab nnn 40 gb.

«KoachpuumeHT gaTtumka» — rno3sonseT BbibpaTb KO3 PU-
UMEHT  4YyBCTBUTENIbHOCTW  akcenepoMeTtpa (N0  YMOSYAHWUIO
10 MB/(M/c?)). YcTaHOBKa npousBoauTCs Ha>KaTVIeM nporpaMMHoif’l

KHOMKN «/3MEHUTb>», 3aTeM kronkamy (&9 . (v Coxpa-
HeHWe BbIOpaHHOIro 3HAaYEeHUSA — KHOMKOW @ <<Coxpa|-|.>>
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3.4.8 MeHio «BUBPOU3SMEPEHUA >, pexkum «U3MEPEHUE»

|BHEPUH3HEPEHH9| HzMereHue)|

MzMepsenbin MarameTe A
fliianazoH 4YacToT 1000
YouneHe 26-0-0-0 Ob
Bua zanuycka KHonka
1z1epeH . Beixoa PervcTe.

[aHHoe MeHIo obecrieumBaeT paboTy B pexxmMe 3anunucu n obpa-
60Tk BpemMeHHOW BbiIbOpkM curHana A3 BubpoyckopeHus, CK3
BMbpockopocTu u A3 BubpornepemMeLleHns C NoslydyeHneM ero 4actoT-
Horo cnekTpa (200, 400 unn 800 nnHWM). ANNTENBHOCTb BPEMEHHOW
BbIOOPKKN 3aBUCUT OT 33a4aBaeMbIX NMapaMeTPoB: KOMMYECTBA JINHUM
CNeKTpa, YaCTOTHOro AMana3oHa 1 KonndecTsa AamnoB CcurHana.

«N3mepsieMmbiit napametp>» (ans npunéopos BUBPAH moau-
dbukauun 3.1 n 3. 2)

BHEPUHSHEPEHHQ HzMereHHe

zMepsiembin NarameTe Al
duanazoH 4acToT 1000 Tu
JournerHme 0-0-0-0 db
Bua zanugcka KHonka

NzrernTs

Bbibop n3mMepsieMon BennuuHbl — BUbpoyckopeHue (A), Bubpo-
ckopocTb (V) wnn BubponepemelleHne (S), oCyLlLeCcTBNSeTCS Mpo-

FPAMMHOM KHOMKOW «/3MEHUTb» nnu .

«U3mepsieMbiit napameTp> (Ans npmbopos BUEPAH Bepcum
3.11 n 3.21).
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BHEPUHSHEPEHHQ PerucTrauua

zMepsiembit NarameTe Al
fianazoH 4YacToT 1000 u
Jeunnerme 26-0-0-0 Ob
Bua zanucka KHonka

[lararMeTrbl PervcTraum

MzreHnTL

Beibop m3mMepsieMon BenuMUUHbI: BUBpoyckopeHune (A), Bnbpoc-
kopocTb (V), Bubponepemeuwenne (S) nnn paekpementa (D) ocy-

LLECTBNSIETCA NMPOrPaMMHON KHOMKON «M3MEHNUTb>» 1nu
«/lmanasoH 4acToT» — YCTaHOBKa paboyero anana3oHa 4a-
cToT npubopa (100 My, 1000 Mu, 10000 ).

BHEPUHSHEPEHHQ HzMereHHe

lzMeprsemMbin NaraMeTe A
\lmanazoH YacToT 1000 Iu
JournerHme 26-0-0-0 db
Bua zanucka KHonka

100 Mu | 1000 lu ||10000 [w

Bbl6op OCyLIECTBNSETCA KHOMKOM M COOTBETCTBYHOLLMMMU
nporpamMmHbiMu kHonkamu (@D,

17



«YcuneHue» — yCTaHOBKa HeobxoanMoro YCuiieHnga BXoaHoro
CUrHana.

N EXOAHOE CHCHAN
E MAKC. 2A 10 CEK

30% 0% 100%

1:[0°a5 |
2:[9"aB]
3:126" a6l
gl 0 _ab

CoxpaH . BozbpaT

B 3TOM pexume aBTOMatnyecku NpPoBOAATCH AECATb 3aMepoB U
onpenensieTcss MakCMMasibHbI YpOBEHb CUrHana. 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 CMrHana Ao/HKeH
coctaBnatb 30 — 70 % OT BepxHero npeaena avana3oHa. HaxaTtuem

KHOMOK n BblbMpaeTcs KaHan namepenus. HaxkatmeMm KHo-
NoK n BblbunpaeTtca ycunerne 0, 14, 26 unu 40 ab. Coxpa-
HeHWe BbIBPaHHOro YCUNEHNS — NPOrPaMMHON KHOMKOW «COXpaH.».

«Bupa 3anycka» — yCTaHOBKa pexkuma 3anycka npouecca us-
MEPEHUM.

|| CeKyH[HbIiA

/’

10-Tn ceKyHAHbIV

Bua zanucka:

& KHonmka M
o BHewHMA

KaHan o Yp. curHana (40| %

CoxpaH. BozbpaT

- «KHOMKa M» — 3anyck N3MepPEHNA 6YD,€T Npon3BOANTLCA
M

TONBbKO HaXaTneM kHorky &),
- «BHELUHWUIA» — 3aMnycKk U3MEPEeHNs ByaeT Npou3BOANUTLCS MpU
KpaTKOBPEMEHHOM 3aMbIKaHUW Lienn Mexay 4-M U 5-M KOHTaKTaMu

pa3béMa USB nnn HaxkaTneM KHOMKK .
18



- «yp. CUrHaNa» — 3anyck uaMepeHust 6yaeT Npon3BoANTLCS MO
NPEBBILIEHNIO CUTHANIOM C BUBpOJATUYMKA B Bbl6iaHHOM KaHane

onpeaneneHHoro ypoBH4, nMB60 Ha)kaTNeM KHOIMKMU

Ha)kaTuem KHOMKu 3arnyCcKaeTcs npoLlecc naMepenuns (3a-
nMcn n 06paboTkn), NporpaMMHON KHOMKOW «OTMEHa» MOXHO ero
npepBaTb. [locne 3anncn cnrHana NPouU3BOAMTCS €ro CNeKTPasbHbIN
aHanms, pe3ysbTaT KOTOPOro BbIBOAUTCS Ha AUCMIEN.

CnekTp BMbpoyckopeHust A CnekTp BMbpockopocTtn V
[ h100% « 22ceHZ2025 11 37 |@[k100% = 22cen202b6 16:34
Bez vMeHu-1 HOOOG | | Bez vMeHu-1 HOODOS
1 KAHANN (X2 max=0.04861-¢ | [1 KAHAN (X2 max=0. 291 0MM4.~
to=30.3/Mu fo=14.50Mu
A=0.035H¢* V=0.000MH-"C
t=15.625Mu t=0.25u
Z KHHﬁﬁ Lx2 max=0.0643u-¢ | 2 KAHAI Lx2 max=0.4Y954HH.~
to=30.625u fo=2.50u
A=0. 0421 ¢ V=0.000MH-"C
t=15.625Mu t=0.25u
15:35:50 1H:34:09
= 21 ceH2025 21 ced?2025
MNorows CurHan Bl MNorows CurHan Bl

CnekTp BubponepemMelleHms S

[Ch100% *2 22cen2025 15:4H0
bez vMeHH-1 HOOD3
1 KAHAN tx1 ) max=12.25MK
fo=2.000u
5="7.088BMKK
f=16.500u

2 KAHAN N max=17.33uK
fo=2.000u
5=b. 364MKK
f=16.500u
13:36:33
= Z0ceH /025

[Morows CurHan Bl

[Npnbop MOXXET OAHOBPEMEHHO MHANLMPOBATbL pe3ynbTaT obpa-
60TKM ABYX KaHanoB. MNpoCMOTP OCTanbHbIX aKTUBHbLIX KaHanoB OCy-
LLLECTBNSETCS C MOMOLLbIO KHOMOK 7 .

MNepemellas MUraloLWwmnin TpeyrosbHbIM KYpcop « A», yKa3blBato-
LMW YaCTOTHOE MONOXEHNE CNEKTPasibHOW NIMHUK, BAONb rpaduka
CNeKkTpa Ha)xaTUeM KHOIMOK 7 , MOXXHO MOCMOTpPEeTb aMnsn-
TyQHOE 3HadeHne wu3MepsieMoro napameTtpa (BubpoyckopeHus A,
Bubpockopoct V nnu BubponepemelleHnss S) Ha KOHKPETHOW 4a-
cToTe.
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CnpaBa OT rpaduka cnekTpa oTobpaXkatoTcs ero napameTpbl:

- max — 3HayeHue aMnanUTyabl OCHOBHOW rapMOHMKM (OCHOB-
HOro TOHa, CO6CTBEHHOWM YacCTOThl) CMrHana;

- fO0 — yacToTa OCHOBHOM rAPMOHUKY;

- A,V uin S — aMnnnTyaa KOHKPETHOM YAaCTOTHOW FapMOHUKM
(NMMHWMM cnekTpa), Ha KOTOPYIO YKa3biBAET MUrAKOLWNA TPEYTOJIbHbIN
KYpcop « A >»;

- f — yacToTa, CooTBETCTBYIOWAS NIMHMM CMEKTPa, HA KOTOPYHO
YKa3bIBaeT MUrAOLNIN TPEYrONbHbIN KYpCOp « A ».

Ha)xaTnem KHonku @ «Bn» MOXXHO onpeaenuTb cpeaHeKBaa-
paTuyHble 3HaveHns (CK3) BMOBpPOCKOPOCTN M aMNANTYAHblE 3Ha4de-
HUs (A3) BMBpOyCcKOpeHUst U BUbponepeMeLLeHnst MO BCEM KaHanam
OOHOBPEMEHHO.

BubpoyckopeHue A

BubpockopocTtb V

[ h100% = 22cen2025 -7 O3 @[ w100% % 22cenZ026 17:06
bez HMMeHl-1 HOOOB | | bez vMeHH-1 HOODS
1 KAHANN ‘ (X2 max=D,D2%?M/E 1 KAHANN (X2 max=D,2HHPMM/
Il XL b b B I-'. XL A1 T I-'.
A1=0.0045 w/C M2 Vck21=0.1611 MMC  [umsc
A2=0.0105 H-C gt Vorz2=0.5016 MM-C at
A3-0.0035 wc: Vck33=0.0697 MM-C
AY4=0.0030 M-c” Yek34=0,0735 MH-C
Z KAHAN | Vokz1=0.23152 MM-C |3u-¢ | [2 KAHAN | 51= 16.0052 MK HMM
oo D TR e B g P
r =
VCKAT- 015663 /G [ IR S
16: D2 o (o] 14:34:09
22 ceH 2025 Z21ceH 2025
Motiows CurHan B Motiows CurHan B

Bm6ponepeMemeHme S

bez vMeHu-1 MDDD3
1 KAHAN o m§H=12n%§HK
Vekz1=0.1619 HM-c ]ﬁK
Vekz2=0. 2439 MM ¢ ot
Verz23=0.0957 M4-C
Lo et
2 KaHan = MK 3
8-  2UR|IMK [
53= 9.38520 Mk THK
oY= 5.37018 Mk “u
13:36:33
Z0ced 2025
Morows CurHan B

MepekntoyeHne peXxxmuMa UHAMKALUMK MeX/y CNeKTPOM U OCLU-
NOrpPaMMON CUrHana OCYLLECTBASETCS HAXKATUEM KHOMKU «CUrHam».
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OcumnnorpamMma A Ocumnnorpamma V

[ R100% % 22ceH2025  11:Y2 W[ w100% = 22cen2025 15 38
1 KAHAN max=8.511-¢° min=—14.06M4-¢” | {1 KAHAM max=35.84YMM- c mi n=—41, 21MMH-C

A v
D#LWW‘W D\—Q/\w\/\/\'*k_*—“
-A -V

2 KAHAN max=9.66M-¢° min=-24.67u-¢"| [2 KAHAM max=36.61MM- ¢ mi n=—33, 55MMH-C

A v
A -y

[Norowb CnexkTe Bl [Norowb CnexkTe Bl

Mpwn BbIBOpE B HacTporkax npubopa napaMeTpa BMbponepeme-
LLleHns1, Ha aucnnee 6yaet oTobparkeHa ocuunorpaMmma BMOpPOCKO-
POCTU, TaK KaK CNEKTP NEPEMELLEHNS BbIYNCNSETCA U3 CNEKTPa CKO-
pocTn n obpaTHOro npeobpasoBaHns B Npnbope He NpeayCMOTPEHO.

MacwTabupoBaHue oCUMINOrpaMMbl CUrHana rno OCU BPEMEHMU

BbIMOJTHAETCA Ha>XaTUEM KHOIMOK n COOTBETCTBEHHO, B

CTOPOHY YBENNYEHUS U YMeHbLUEHNSA MacliTaba. NepemelleHne pac-
CMaTpMBAEMOro y4yacTka B Npefenax sKkpaHa OCyLLeCTBNSETCS Haxa-
TUEM KHOIMOK 7 .

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

bez WMeHM-1 HOOD3

U LR Fuiax=0,210
F1 ow=0.195
0. 2 !‘ l\.—-""f \
s : Fur=0.273
S — ———————— D-1.16604
] '[-4,76190
. l 14:17:45
Flow  Fmax Fhi 222 ceH 2025
Morows CurHan CrnexkTr

B pexunMe naMepeHus norapucMrMUYecKkoro AEKpeMeHTa KHorl-
KOW (ﬁ «[leKpeMeHT» MPOU3BOANTCA MEPEKITIOYEHNE PEXMMA WH-
AVKaLUMKM MeXay CMeKTPOM MOLLUHOCTU U rpadvkoM norapudmMuye-
CKOro IEKPEMEHTA.
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B pexuMe mHamkauuu rpaduvka fgekpemeHTta rnpubop MoXeT
oTobpakaTb AaHHble TOJIbKO A1 OAHOro KaHana, NpoCMOTpP OCTaslb-

HbIX dKTUBHbIX KaHa/N0B NMpOnU3BOANTCA HAXXaTUEM KHOIMOK l/I

nOBTOprIM Ha>XaTneEM KHOIMKU @ 3anyCckaroT CJ'IE,EI,YIOIJ.I,VIVI

LMK U3MEPEHUS C COXPaHEHMEM B apxmBe pe3ynbTaToB MNpeablay-
Lero.

Ha)xaTneMm KHOMOK @ <<Cﬂ€KTp>> nnn «CurHan» MOXHO Bbl-
3BadTb HA 3KpPadH FpaCbVIKVI CI'IeKTpOB WJn ocunnnorpamMmmbl CUrHasioB.

bez vMeHM-1 HOOD3

1 KAHAN max="1.0000
fo=0.211u
P=0.0393
f=3.63u
TV W SRR TR 1O TR VIR A TT TP
Z2 KAHAN max=1.0000
fo=3.63Mu
P=1.0000
f=3.63u
14:17:45
- 272 ceH 2025
Morows CurHan |lexkpereHT

HaxxaTneM KHOMKM OCYLLECTBNSIETCS BbIXOA4 B MEHIO C CO-
XpaHEHNEM pe3yNbTaTOB U3MEPEHMUSI.

3.4.9 MeHro «<BUBPOU3MEPEHNSA>», pexxum
«PETMCTPALINA»

[ h100% «+ 22ced2025 10 20@[R100% +« 22cenZ2025 10.-21

OBbEKT bez umenu-1 | ||BUBPOU3MEPEHI4 PerucTrauus)|
IBYBPO3MEPEHIN4 Hznerenuie|| |1zMepsiemMsn narameTr A
APXBbI » | | lmanazoH 4YacToT 1000 Tu
SCTAHOBKA » | | YcunerHume 26-0-0-0 ob
CEPBIAC » | |Bua zangcka KHonka
MOBEPKA » | |[MarameTers pervcTeraumm

OTkPBITE Mz1epeH . Beixon PerucTe.

Pexxnm paboTtbl npnbopa «Pernctpaums» no3BossieT 3anmcatb
CUIHaN MpPOU3BOSIbHOW ASIMTENbHOCTU C HYXHOM 4acToTou ouund-
POBKM M 3aTeM MpPOBECTU CMEKTPasibHbIN aHaNM3 MHTEPECYIOLMX
YYaCTKOB CUrHana C rnosly4eHnemM 3HadeHun Bmbpoyckopenus, CK3
BMBPOCKOPOCTM U BMbponepeMeLLeHus.

[NepBble TpU MYHKTa MEHIO NAEHTUYHbI pexnmy «M3MEPEHUE>.
22



«Bup 3anyckKa» — YCTaHOBKa PeXMMa 3anycka npoLlecca perun-
cTpauuu.

an 2INYCKA:

& KHonka M
& BHewH1A
KaHan o ue. curHana (10| %
o bpems
flaTa: T 09 @ 2026

Bretis : 2 00| 00

CoxpaH. BozbpaT

- «KHOMKa M» — 3anyck perucrpauumn byaeT npov3BOAUTLCS

Tonbko HaxaTvem kronky @)
- «BHELWHU» — 3anyCcK U3MepeHuns 6yaeT npou3BOAUTLCS MpU
KPaTKOBPEMEHHOM 3aMbIKaHUKN LEennU Mexay 4-M U 5-M KOHTaKTaMu

pa3béMa USB nnn HaxxatneM KHOMKU .
- «yp. CUrHana» — 3arnyckK perucrpaumm byaet rnpou3BoauTbCS
Mo NPeBbILEHUIO CUTHAIOM C BUbpoaaTumKa onpeaesieHHoro ypoBHs,

M0 HaXXaTnem KHOMKMK .

- «BpeMsa» — 3anycK NPOM3BOAMTCS MO YCTAHOBMIEHHbIM AaTe U
BPEMEHW Hayasna npouecca perucrpaumm.

«MapameTpbl perucrpauuMum» — YCTaHOBKA AJINTENbHOCTY
npouecca perncrpauum, nepyvoaa 3annucen U Ux AavHbl. Jencreyer
TONbKO, €CNN 33AaH pe>|<V|M «BpeMSA» B MYyHKTE MEHIO «Bua 3anycka».

[laraMeTrebl Per1cTeaum

Obwass anMTenbHOCTb

0 a/044{01 M 00Ic

OaHa zan1cb
MNep1oa: 0 al0Y4{01 | 00|c
LHa : H 4|00 00|c
BozbpraT

Mpouecc perncrpaumm 3anyckaeTcs M 3aKaH4YMBAETCS B 3aBUCUMMO-
CTM OT YCTQHOBOK B MEHI0 «Bua 3anycka», TMbo HaXXaTUEM KHOMKM @.
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OKOHYaHMe 3anucy npoussoauTcs Haxatvem kHonku @D, 6o
MPpY OKOHYaHMM CBOBOJHOIrO MeCcTa Ha KapTe NaMsTu.

Mo 3aBeplUeHMn MpoLIecca PErMcTpaLmn Ha 3KpaH BbIBOAUTCS
ocLuniorpaMMa curHana.

bez uueHu-1 NOOOS
1 KAHANM 100Mc

500

VARV VR VALVIRY

=500 . . e

] 10.5M
10:38:59

Moriows CrekTe 21 cen 2025

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

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

Hauyano 3Toro yyactka — BUAMMOE Havano rpadvka Ha aucnnee.
MapaMeTpbl CNEKTPanbHOro aHanm3a (KOIMYECTBO JIMHUA CMEKTPa,
TWM OKHa W T.4.) UCMOJIb3YHOTCA U3 YCTaHOBOK Npubopa (MeHio «YcTa-
HOBKW>). MNony4YeHHbIN CnekTp 6yaeT aBTOMaTMUYECKM COXPaHEH B ap-
xuBe BnbpoaHanmsatopa (MeHo «BubpomnsmepeHns > Apxme»).

A3 BnbpoyckopeHus, CK3 snbpockopoctn n A3 Bubponepeme-
LLEHNS AOCTYMHbI MO HAXXaTUIO KHOMKM @ «BM».

4 MEPbI BESOINACHOCTUA

4.1 Mo cnocoby 3aWuTbl YenoBeka OT NopaXeHUs dNeKTpuye-
CKMM TOKOM npmnbop cooteeTcTByeT knaccy III NOCT 12.2.007.0 n He
TpebyeT 3a3eMneHus.

4.2 K paboTe ¢ npnbopoM A0/MKHbI AOMYCKaTbCA Nnua, U3yyns-
LUne HacTosiwee P2.

4.3 MNpunbop He coaep>KUT KOMMOHEHTOB, OMACHbIX A5 XWU3HU U
300pOBbA JIIOJEN.
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5 PABOTA C NPUBOPOM

5.1 NMNoaroroBka K UCNOJZIb30BaHUIO
MNoaknounTb K NpMbopy MUcnonb3lyeMble BU6poaaTUMKN,

& BHumMmaHue! Bo nsbexaHune Bbixoaa npubopa m3 CTpost u
NOTEpPU rapaHTUK, NOAKIOYEHME K Npnbopy kabenen n aat-
YMKOB CneayeT npou3BoanTb NpU OTKIIIOYEHHOM NMUTAHUN,

BknounTb NuTaHne npubopa HaxxaTuem KHonku &5 31eKTpOoH-
Horo 610ka. Ha ancnnee KpaTtkoBpeMEHHO MOosIBUTCS MHpOpMaums o
CaMoTeCTUpoBaHUM, Moandukaumm npnbopa U HaNPSHKEHNUN NUCTOY-
HWKa NUTaHus, 3aTeM NpnbOp NEpPEKNIUYNTCS B FNABHOE MEHIO.

Ecnn nHagnumnpyetca coobueHne o HeobxoanMocTu 3apsaa 6a-
Tapeu unmn npmbop BbIKOYAETCS Cpa3y NOCie BKIIOYEHUS, cneayeT
3apsanTb aKKYMYNsSTOp B COOTBETCTBUM C M. PO «TexHunueckoe 06-
C/Iy)XKUBaHue».

Ana nonydeHns 6onee TOYHbIX pe3yNbTaTOB U3MepeHUs Heob-
XOAMMO AaTb NpMbopy NporpeTbCsl He MeHee 5 MUHYT.

5.2 Nopsigok paboThbl

5.2.1 NoaroTtoBka 06beKkTa K NUSMEPEHUSIM:

- ONnpeaennTb KOHTPOJIbHbIE TOYKM UCCIIeyeMOoro 0bbLeKTa;

- NOAroTOBUTL BblbpaHHOE MeCcTOo ANsl YCTAaHOBKM BMbpoAaTym-
Ka; MECTO YCTAHOBKW — /10CKasl MOBEPXHOCTb, pa3MepoM He MeHee
25%25 MM ans obbiyHOro aatumka u 175x175 MM ana cencmopat-
UnKa;

- YCTaHOBUTb BMOPOAATUMK MArHUTHBIM OCHOBaHMEM Ha 06beKT
B KOHTPOJSIbHYIO TOYKY;

- PY UCcneaoBaHMM CMrHanoBs ¢ Yyactoton ot 1000 go 10000 My,
cnegyeT KpenuTb AaTUMKK C MOMOLWbIO WNubkn M5 (BXOAUT B KOM-
NNEeKT AaTynka), NpeayCMoTpeB COOTBETCTBYIOLLNE OTBEPCTUS B KOH-
TPOJIbHbIX TOYKax (Npu 3TOM HeobxoaMMOo obecrneynTb NIOTHOE Mpu-
NeraHne nocasio4HON NOCKOCTM AaTuMKa K UCCneayeMon NoBepXHO-
CTI).

5.2.2 lNogrotoBka npubopa K N3MepeHusiM.

MNepen HayanoM U3MepeHnn cneayeT yCTaHOBUTL HEOBXoaMMble
napameTpbl. BONbLLIMHCTBO YCTAHOBOK BbIMOIHAKOTCA NMPU NEPBOM
BK/TIOYEHUN Npubopa 1 B AanbHENLLEM MPOU3BOAATCS 3MU30ANYECKN
NPV N3MEHEHUWN YCNOBUIN U3MEPEHW.
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5.3 PexkxuMm BubpoaHanm3sartopa

5.3.1 OcHOBHbIE XapaKTEepUCTUKN BUbpoaHanusatopa

Tabnuua 3

MakcuMarnbHbI ypoBeHb CK3 cO6CTBEHHBIX

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

Mpenenbl aonyckaemon abcontoTHOM + 1 nnHKS

NOrpPELLHOCTUN N3MEPEHNS YaACTOThl 4aCTOTHOro
pa3peLleHnst

noaananasoHa

YacTtoTta aguckpetusauumu, 'y

- B AManas3oHe 4vactoT 5....100 Ny 256

- B Anana3oHe 4vacTtoT 5....1000 My 2560

- B Anana3oHe 4vactot 25....10000 My* 25600*

KonnyecTBo nMHUIN cnexkTpa

200, 400, 800

KonnMyecTBo NMHWUIA CNeKTpa B peXUME

N3MepeHUs NorapnMmM4ecKoro ekpemeHTa, 'y 1000

CnekTpasnbHOe paspelleHue, 'y

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

- B AMana3oHe 4vactoT 5...1000 Ny 5,0/2,5/1,25

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

(ans konnuyecTtBa nuHMK cnektpa 200, 400 u

800 cOOTBETCTBEHHO)

CnekTpasibHOEe paspeLleHne B pexmnme

N3MepeHus norapnmMmMyeckoro eKpemMeHTa, Ny

- B gManas3oHe 4vactot 0,1...10 Ny 0,01

- B AMana3oHe yactot 1...100 Iy, 0,1

[nana3oH peryinpoBKu ycunenus, ob ot 0 go 40

OKOHHble PyHKLNK MpsMoyronbHas,
bnakMeHa,

XaHHa

Tunbl cnekTpa yCcpeaHeHue
MaKCUMyM

Konnyectso gaMnos orl o5

KonnyecTtBo namMepeHmmn B NamMaTn pesyibTaToB:

- B PEXXMME U3MEPEHUN 1000

- B peXXume permcrpauunm 2000
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[pogonmkeHne Tabnmubl 3
MakcMManbHbI pa3Mep YCTaHOB/IEHHOW KapThl

namsatn, I 4
AnnTenbHOCTb 3anumcu npoecca, ¢

- B Anana3oHe vactoT 5...100 Ny 2/4/8

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

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

AnnTenbHOCTb 3anucK npouecca B pexxume ()
N3MepeHns norapudMmMUYecKoro JeKpeMeHTa, C
- B AMana3oHe 4vactot 0,1...10 Iy 100
- B AnanasoHe 4actot 1...100 Iy, 10
ANnTenbHOCTb 3anMcK npouecca perncrparTopa,
4 (Npn ucnonb3oBaHnn KapTbl 4 I'b)

- B AnanasoHe 4vactoTt 0,1...10 lu (pexxum 1) 7000
- B AnanasoHe 4actot 1...100 'y, (pexum 1) 700
- B AMana3oHe 4vacToT 5...100 Iy 562
- B Amana3oHe 4vactot 5...1000 Ny 56

- B AMana3oHe 4YactotT 25...10000 My* 5,5%*

* XapakTepucTnku BnbpoaHanmsaTtopa ansg npubopa moandu-
kaumn BUBPAH-3.2.

Kaxkgas mMoamdpukaumss npubopos BUBPAH-3.1, BUBPAH-3.2
BbIMYCKAETCA B ABYX BEpPCUsiX, OT/IMYAIOWKUXCS Apyr OT Apyra BO3-
MOXXHOCTbIO BbINOSHEHUS AONONHUTENBbHbIX KOCBEHHbIX U3MEPUTESb-
HbIX (PYHKLMN:

- Bepcnst 1 — MMeeT OCHOBHOM Habop yHKUMIK ANst MHOrOKa-
Ha/lbHOM BMBPOAMArHOCTUKM U PYHKLUNIO ANS onpeaeneHns nepuoaa
OCHOBHOIO TOHA M forapudMmnyeckoro aekpemeHTta npu pabote C
cencmoaaTymkoMm B amanasoHax 0,01 — 10/ 1 — 100 'y (ans npubo-
poB Moaudukauun 3.11 n 3.21);

- BEPCUSA 2 — UMEET TOJIbKO OCHOBHOM Habop yHKLUUIN AN MHO-
roKaHanbHOM BubpoamnarHoctukn (ans npubopoB MoandbuKaunm
3.12n 3.22).

5.3.2 N3MepeHue

B aTOM pexnme npmbop 3anyckaeTcs B paboTy yepes MyHKT
rnaBHoro MeHto «BUBPOU3MEPEHNSA». MNepea namepeHnsiMm Heob-
XOAMMO YCTaHOBUTb Cneaytowme napameTpbl (MeHo «M3MEPEHNE>):
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e BbibpaTtb n3mMepsaembin napamMeTp (MyHKT «M3mMepsieMbli napa-
MeTp>»): BUbpoyCcKopeHue, BUBPOCKOPOCTb Un BUbponepemelLieHNE,
CM. NYHKT 3.4.8;

e [Inana3oH 4acToT BXOAHOro curHana (NyHKT «/[uMana3oH yva-
ctoT»): 100 'y, 1000 Ny nnwn 10000 My, cM. NyHKT 3.4.8;

o KoscpduumeHT ycunenmns curHana (MyHKT <«YcuneHue»):
npeaBapuUTeNbHO LieNnecoobpa3Ho YCTaHOBUTb (haKTUYECKUI ypo-
BEHb CUrHana, A5ia 3TOro CieAyeT BOUTU B IAHHOE MEHIO HaXXaB Mpo-
PAMMHYI0 KHOMKY «M3MeHUTb» W Npou3BECTU creaylowune aen-
CTBUS:

- MO [IBYM JIMHEMHBLIM MHAMKATOPaM (CEKYHAHbIN-OOHOBNSETCS
Ka)kayto cekyHay, 10-cekyHaHbIN — 06HOBseTCs Kaxable 10 cekyHA)
OLIEHUTb MAaKCMMYM CUrHana, KOTOPbI 0/MKEH HAXOAUTLCS B
(30 - 70) % 30He OT BepxHero npeaena BblbpaHHOro Anana3oHa;

- €C/M YPOBEHb CUrHa/Ia YAOB/NETBOPSAET YKa3aHHOMY YCIOBHIO,
TO BbIUTM N3 MEHIO HaXXaTUEM NMpPOrpaMMHON KHOMKK «Bo3BpaTt»;

.U.MEI'IE3DH CiirHana

I EXOAHDA CMEHAN
E MAKC. 3A 40 CEK

1:[0°a5 |
2:[4 aB]
3:126"aB
gl {0 _ab|

CoxpaH. BozbpaT

J0% 0% 100%

|| CeKyHAHbIN

/

10-TW CEKYHIHbIN

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

HaxoAuUTCS B OrpaHn4eHuu, BblbpaTb KaHan KHONKaMu ,, rno-
CJ1e Yero yCTaHOBUTb TPebyeMbIn KO3(MULIMEHT YCUNEHNS KHOMKaMK
O .

- Ha)KaTne NporpaMMHON KHorkn «CoxpaH.» npuBeaeT K 3ano-
MWHAHWUIO BbIOpaHHOro KoadduLumMeHTa ycuneHms, npm 3Tom npmbop
neperaeT B NpeabiayLlee MeHHo.

e Bua 3anycka usmepenuit: ot kronky @D , 3arnycK OT BHeLl-
Hero nMnysbca Un OT NMpeBbIWEHNA BXOAHbIM CUIHANIOM 3aaHHOr0
YPOBHS, CM. NYHKT 3.4.8.

28



B ocHoBHOM MeH «YCTAHOBKW» HeobxoaMMO YCTaHOBUTb
cnepyowme napameTpsbl:

e AKTMBHbIE KaHabl: CM. MYHKT 3.4.5;

e KonunyectBo nnHun cnektpa: 200, 400 nnu 800;

e Tvn cnekTpa: YCPeAHEHHbIA NN CNEKTP MakCMMyMOB. Bbibop
MMEEeT CMbIC/l, €CNM YCTaHOB/IEHO KOJIMYECTBO AaMMOB CUrHana,
bonbliee eanHuLbl;

e Tvn OKHa: NpaAMoyrosbHoe, briakMaHa nnn XaHHa;

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

[laMnoM curHana sBAsieTcs 3anucb MMHMMANbHOW BPEMEHHOW
BbIOOPKKN BMBpOCMrHana, HeobxoaumMon ans pacyeTa 3aAaHHOro Ko-
Nn4YyecTBa NMHWMM cnekTpa. Ecnv 3agaHo Konn4ecTBo AaMMnoB CMrHana
6onbluee eaMHULbl, TO NPUOOP MOXET aBTOMATUYECKN pacCcuMTaTb
yCpeaHEHHbIN cnekTp, Nnbo cnekTp MakcMmyMoB (nogobme NMKoBOro
[EeTeKTopa) No BbIbpaHHOMY KONNMYeCTBY AaMrnos. Yem 6orbLue ycTa-
HOBJ/IEHHOE KOJIMYeCTBO AaMMoB, TeM Aosblie byaeT AnuTbCs Mpo-
LileCC U3MepeHus..

ANnTeNbHOCTb 3anMcn 3a4aeTcs B HESIBHOM BUAE M HAMNPsSIMYIO
3aBUCUT OT BblIOpaHHOIro KOSIMYECTBA NIMHUIN, HaNpuUMep, ANs NOJOCH
yacTtoT (5...100) 'y BbIGpaHHOMY uncny NuHUK cnekTpa 200 cooTBeT-
cTeyeT anuTtenbHocTb 2 ¢, 400 — 4 ¢, 800 — 8 c.

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

bez uMeH-1 HODOOG
1 KAHAN (X2 max=0. 0486M ¢
fo=30.375u

A=0.0354-¢*

f=15.625u

Z KaHan {x2) max=0.064Y3m ¢

fo=30,6251u

A=0. 0424 ¢*
t=15.6251 1
15:35:50

21 ced 2025

[Norowb CurHan BN
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3anucaB curHan, npmbop HayHET 06paboTKy M O0TObpasuT pe-
3y/bTaT CreKTpasibHOro aHanusa. NMpnbop ogHOBpEMEHHO MOXET UH-
AMUMpoBaTh pe3ynbTaT 06paboTku ABYX KaHanoB. NNpocMOTp ocTanb-

HbIX aKTUBHbIX KaHasl0B OCYLLECTBASETCS C NOMOLLbIO KHOMOK 7
@

Haa rpacdukoM cnektpa curHana otobpaxkaeTcs TeKywun 4a-
CTOTHbIA MacwTab, aanee, MakcMMarbHasi aMNIMTyAa U3MEPSIEMOTO
MapaMeTpa B CMEKTPe M COOTBETCTBYIOWAS €M 4acTOTa, 3aTEM aM-
NMTYAQ YaCTOTHOM KOMMOHEHTHI CMEeKTpPa U COOTBETCTBYIOLLAS Ya-

ctoTa. lNepemMellas Kypcop « A » KHOMKaMM ,, MOXHO Npo-
CMOTPETb aMMAUTYAbl BCEX YACTOTHLIX KOMMOHEHT WCCNEeAyeMOro

Bnbponpouecca. KHonkamu & 7 N3MEHSAIOT YACTOTHbIAN Mac-
lWTab rpaduka crnekTpa.

1 KAHAMN max= E S1M-¢”  min=-14. DEM/c

A
D#W\W
-A

2 KAHAN max=9.66M-¢" min=-24.67M-¢°

A
-A

[Norows CrexTp Bl

Bxoa B pexunM NpocMOTpa OCUMNIOrpaMMbl CUrHana BUbpocko-
pocTn ocyecteasietcst Haxatvem kHorkn @) «Curnan», 06paTtHo
— kHonkoii @D «CnekTp».

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

Ans npocMoTpa A3 BubpoyckopeHnusi, CK3 sBnbpockopoctn un A3
BubponepeMelleHns cnegyeT HaxaTb MPOrpaMMHYI0 KHOMKY
«BIM». MNpn 3TOM Ha MHANKATOPE NOSIBUTCS OKHO C AaHHbIMN A3 BUO-
poyckopeHus, CK3 Bubpockopoctn n A3 BnbponepemerieHnss OKHO
aBTOMaTuyeckn 3akpoetcs 4epe3 10 cekyHA. PexuM npocMmoTpa
MO>XHO BEPHYTb HaXXaTUEM KHOIMKMU @ «Bn».
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bez HMMeHW—1 HOOOB
1 KAHAN ‘ Lx2 max=0. 02794 ¢

g8

A1=0.0045 H-C M-C?
A2=0.0105 wM-C u
A3=0.0035 M- C]

AY=0.0030 M- C

Vorz2=0.55972 u4-¢ ol

Verz23=0.17/84Y8 HMM-C 1T

VorzH=0.15683 v4-¢c gt
2:46

2Z2ceH /025
[Motriows CurHan BI1

[na npoBeaeHVs CReaylowero U3MepeHus CreyeT HaxaTb
kronky @D, Mpu BbIXOAE B MEHIO UMM MPU 3aMyCKe CNEAYIOWEro 13-
MEPEHNS pe3ynbTaT COXPAHUTCS B apXMBe.

5.3.3 PaboTta c apxuBoMm

MNpnbop ocHaweH namMaTbio ans xpaHeHns 1000 pe3ynbTaToB B
peXume M3MepeHuin. Pe3ynbTaTbl M3MEPEHUN 3aHOCATCA B MaMsATb
noapsa, HaumHasa ¢ 1 HoMepa, ¢ perMcTpaumen AaTbl U BPEMEHN MO-
Ny4eHus pesyrbTaTa.

Pe3ynbTaTbl MOXHO NMPOCMaTpuBaThb Ha Aucree npubopa u Ha
MOHWTOpPE KOMMbIOTEpa.

[pu BXoae B apXuB Ha 3KpaHe nNpubopa oTobpaxaeTcs pe3ysb-
TaT nocseaHero nposeaeHHOro nMepenus. lNepeknioveHne mexay

3arMMCcaIMN OCYLLECTBIISIETCA KHOMKaMu , . YnpaeneHue npo-
CMOTpPOM pe3ynbTaToB U3MepeHns (Cnektp-CnrHan-CK3) ocyluecTs-
NIIETCA B TOYHO TaKXe, KakK B pexume nmepenus (n.5.3.2).

MNpwn 3anonHeHun namatu (3anncb 1000 u3mepeHuin) npmbop
HAa4YHET aBTOMATM4YeCKU yaanaTb caMble CTapble 3anvcu 4ns coxpa-
HEHUSI HOBbIX.

[ m100% « 22cen2025 10-54 @ _R100% = 22cen2025 10 Bb

OBbEKT bez umenu-1 | ||APXIBbI 4
BMBPOIM3MEPEHIAY Pervctrauna | | BubboumzrepeHs 61000
|APX11Bbl b || | lekpemeHT 31000
SCTAHOBKIA » | | PervcTerauuns 15-2000
CEPBIC » || OwmcTka apxmbob

MNOBEPKA b

ChobodHo Ha 1000 lTu:
MHy2bwuldc

OTkPebITE Beixon
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Hanunuune 3aHATbIX Ss4eeK NaMsaT MOXHO NOCMOTPETb Ha SKpaHe
MeHi0 «APXWBbI» TaMm e, npu HeobxoauMMOCTW, MOXHO u3bupa-
TeNbHO OYUCTUTb NaMATb Bbl60pOM CTPOKM «O4ncTKa apxmBoB» U
HaXXaTUeM COOTBETCTBYPOLLI,eVI NporpaMMHoN KHonku (n.3.4.4).

ﬂPXMBbI 4

IBubpolizMereH1s 61000
lexkpeteHT 31000
Peructraums 15-2000

OuncTea apxmrbob

ChobodHo Ha 1000 Tu:
MHydluwl9c

[MrocroTe

5.4 Pe)XxuM perucrpartopa

|BH5PUH3HEPEHH9| PerucTrauus|

MzMepsenbin NaraMeTe A
lianazoH dacToT 1000 u
YScuneHre 26-0-0-0 @b
Bua zanycka KHorka

[arareTebl PervcTraumnm

MzriepreH. Beixon PervcTe.

5.4.1 Perucrpauyus

B aTOM pexume npubop 3anyckaeTtcs B paboTy uvepe3 MyHKT
rnaBHoro MeHw «BUBPOU3MEPEHUSA». MNMepea namepeHnsimm Heob-
XOAMMO YCTaHOBUTb cneaywowme napameTpbl (MeHto
«PEMMCTPALNA»):

e BbibpaTtb M3MepseMbii napamMeTp (NYHKT «M3MepseMbii na-
paMeTp»): BUbpoyCcKopeHne, BUOPOCKOPOCTb nnn Bnbponepemelle-
Hue (CM. NyHKT 3.4.9);

e [IManas3oH YacToT BXOAHOro curHana (NyHKT «[uana3oH ya-
ctoT»): 100 'y, 1000 'y nnmn 10000 My (cM. NyHKT 3.4.9);
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o KoadhduumeHT ycunenms curHana (NyHKT <«YcuneHue»):
npeaBapuTENbHO LENecoobpasHo YCTAaHOBUTb (hakKTUYECKUN Ypo-
BEHb cMrHana (CM. nyHkT 3.4.8);

e Cnocob6 3anycka npouecca perncrpaumnun (NyHKT «Bug 3a-
MyCKa»: NMYCK OT KHOMKM ﬁl 3aMnyCK OT BHELUHEro UMnynbca, nyck
OT CUrHasna UM NycK No pacnmncaHuio. Mpu Bbibope nycka no pacnu-
caHuto, HeobxoaMMO 3aaaTb BpeMS U AaTy 3anycka, a TakXKe napa-
MeTpbl npouecca pernctpaumm (MeHio «lMapaMeTpbl perucTpaumm»),
TaKue KaK: A/IMTENbHOCTb NpoLecca perncrpauumn, nepuos 3anncen
B TEYEHME NpoLecca, ANUTENbHOCTb EANHUYHON 3annucn. MMHUManb-
Has AIMTENbHOCTb €AMHUYHOWN 3anucu onpeaensieTcs napameTpamm
CNEeKTpanbHOro aHanu3a, 3afaHHbIMU B MNYHKTE [/IaBHOMO MEHI0
«YCTaHOBKM». MakcMManbHas ASIMTENbHOCTb €AMHUYHOWN 3anucu He
MOXET 6bITb 60/bLLE Nepuoaa perucTpaumm.

Mpwn nycke no pacnmcaHuio Npubop aBTOMaTUYECKM HAYHET 3a-
NMCb NEPBON €ANHNYHOM 3anncKu npoLecca perncTpaumm, rno OKOH-
YaHMKM KOTOPOM aBTOMAaTM4YECKN OCTaHOBUTCS. lNpouecc 6yaeT noBTo-
PSATbCS aBTOMATUYECKKU, COrMlAaCcHO YCTAaHOB/IEHHOMY Mepuoay 3anu-
Cen npoLecca perucTpauumn.

[pn py4YHOM NycKe CneayeT HaXaTb KHOMKY @. nocre cbopa
HeobxoaAMMoun ANns AanbHenLWero aHann3a nHgopMauum, NpoLecc 3a-
MMUCN MOXET BbITb TaK & OCTaHOB/IEH BPYYHYO MOBTOPHbIM Ha)a-
viem kHonky @D

[0 OKOH4YaHMM npouecca perncTpauun Ha 3KpaH BbIBOAMTCS
rpauvk curHana.

1 KAHAN 100rC

500

VIRV VEVIAY

=500 . o n e

0 10.5M4
10:38:59

[Motriows CrnekTe M cen 2025

MaclutabvpoBaHMe BpPEMEHHOW pa3BEPTKM CUrHana Bblbupa-
eTCs KHOMKaMu , . CMelleHne BMAMMOro yyacTtka rpaduka
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BNPaBO-B/IEBO OCYLLECTBASETCS KHOMKAMM , (-~ J]
HaxxaTMeM nporpaMMHOM KHOMKKU «CnekTp» MOXHO MONy4YnTb
CMEKTP UHTEPECYIOLLErO yqaCTKa curHana.

bez HMeHu- 1 HOOOG

1 KAHAN (X2 max=0. 04861 ¢

fo=30.37/5Mu

A=0.035M-¢*

t=15.625u

Z KAHAN (X2 max=0. 06431 ¢

fo=30.625Mu

A=0. 0421 c*

=15.625u

15:35:50

- 21 ced 2075
Moriowms CurHan BI1

Hayanom 3Toro y4actka CuMrHana siBNsieTCs HadasibHas TOYKa
CUrHana Ha aucnnee. MNapaMeTpbl CNEKTPanbHOro aHanmsa (Konnye-
CTBO JIMHWMM CMEKTpa, TUM OKHa M T.A4.) 3a4aloTCa B MeHo npubopa
«YcTaHOBKMK». lNolydeHHbIN cnekTp 6yaeT aBTOMaTUYECKN COXPaHEH
B apxuBe BubpoaHanusaTopa (MeHo «BubpounsmepeHus > Apxus»).

3HadeHns A3 BubpoyckopeHnus, CK3 subpockopoctn n A3 Bnb-

porepeMeLLEeHNss AOCTYMHbI Yepe3 HaXXaTue MPOrpaMMHOM KHOMKM
«<Bl1».

bez HMMeHW—1 HOOOB
1 KAHAN fx2 max=0.02794-¢

]

1l XL b b B ]ru
2
A1=0.0045 H-C M-C?
A2=0.0105 M- u
A3=0.0035 M-C]
Ad=0.0030 M-c”

Z KAaHAN | Vokz=1=0.23152 M4 | 3¢

Vekz22=0.559¢2 M4-C hl U
Vekz3=0.17/84Y9 Mu-c ]H/c2
VokzH=0.15683 M4 C

16: D2 e

22 ceH 2025
[Moriowb CurHan BI1

5.4.2 Pa6boTta c apxMBOM

Mpunbop MoxeT xpaHnTb Ao 2000 3anmncen perncrTpaTopa, ux Ko-
JIMYECTBO 3aBUCUT OT AJSIUTENBHOCTM 3annCh U YaCTOTbl OLMGPOBKMU.
Pe3ynbTaTbhl M3MEPEHUM 3aHOCATCA B MaMATb Noapsd C perucrpa-
LiMen BPEMEHMU MOJTYYEHUS pe3ynbTaTa.

MNpu BXoAe B apXxmMB Ha 3KpaHe npubopa oTobpa)kaeTcs ocuuIi-
norpaMma nocneaHen NpousBeaeHHOM 3anncu.
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[MNepeknoyeHne Mexay 3annucaMy OCYLLECTBIAETCS KHOMKaMU

, . YnpaBneHne npocMOTPOM pe3y/bTaTOB W3MEepeHUs
(CnekTp-CurHan-Bll) ocylwecTBNsSeTcs Tak Xe, Kak B pexxmme nsme-
peHns (n.5.3.2).

Hannume goctynHon ans 3annucu namsitm MOXKHO NMOCMOTPETH B
MeHI0 «ApxuB > Pecypcbl».

Hannume 3aHATbIX 4eeKk NnaMAaTM MOXKHO NMOCMOTPETL Ha 3KpaHe
MeH «APXUBbI>».

APXIBbI 4

BubpoliztiereHins 61000
lexkpetieHT 31000
IPervicTrauus 152000

OuncTtrka apxmbob

ChobodHo Ha 1000 Tu:
MHuy26H09 ¢

[MrocroTe

Ba>xHO! Bo3MOXHbl ABE CUTyauMun Npu 3anoIHEHUU NaMATU:

- KOrga ectb CBOBOAHbIE AYENKM, HO pacyeTHas AJIMHA 3arnucu
paBHa HYNIo;

- CBOBOAHbIX sfi4eeK HeT, HO npmbop coobluaeT, YTo AOCTYMHa
HeKoTOpasi AJ/IMHa 3anucu.

B 060u1x cny4dasix 3To 03Ha4yaeT To, UTO BCS hn3mnyeckast namsiTb
3aMoJIHEHA, U ANS BbINOMHEHNS CNeAYOLMX 3anMcen onepaTop AoJ-
XXEH OUYMUCTUTb NAaMATb BbIOBOPOM CTPOKMN «OUNCTKA apXMBOB» N HaXa-
TMEM COOTBETCTBYHOLLEN MPOrpaMMHON KHOMKK (n.3.4.4).

5.5 Pexxum onpepeneHuna 3HaueHui nepmoga v norapudg-
MMUYECKOro AeKpeMeHTa OCHOBHOIo TOHa CO6CTBEHHbIX KoJe-
6aHuK 3paHuna (Tonbko ana npmbopos Bepcun 3.11 n 3.21)

5.5.1 OnpeneneHune 3HauyeHUU nepuoaga m norapucdpmm-
YECKOro AeKpeMeHTa OCHOBHOIO TOHa CO6CcTBEeHHbIX Koneba-
HUM 34aHUSA ocyLllecTBAAIOT cornlacHo FOCT 34081

Ans 3Toro HeobxoAMMO YCTAHOBWUTb LUTATHblE BUMOPOAATUMKY,
nnbo cneumanv3npoBaHHbI nNpeobpa3oBaTenb (CEMCMOMETP), CO-
FNacHO BblIBpaHHOM cxeMe n3MepeHust. B 3aBUcMMocCTi oT BbIGpaHHOM
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METOAMKN KOHTpons (0AHO-, ABYX-, UAN TPEXKOMMOHEHTHas) ycTa-
HaBNMBaeTCa HeobxoanMoe KONMYECTBO AATYMKOB MW OAQHO-, ABYX-,
WM  TPEXOCEBOM CeNCMOMETp. WM3MepuTenbHble OCM  AATYMKOB
AOJHKHbI pacrnonaraTbCs COOTBETCTBEHHO BA1O/b NPOAOSIbHOM, nomne-
PEUYHON M BepTUKaNbHOW ocer 3aaHus. LLTaTHble BMbpoaaTumkm
yAOBHO pa3mellatb Ha creunanbHOM Kybuke C MarHMTHbIM Kpenne-
HueM (NoCTaBnseTCS Mo 3akasy).

Bbibop mMexay BnbpoaaTtumkamMm M CEMCMOMETPOM 0OYCNOBIEH
MCTOYHMKOM U3MepSIEMbIX KonebaHmn M ux BennumHoWu. LLTaTHble
BMOPOAATUMKM NOAXOAAT AN U3MEPEHUS CYLLECTBEHHBIX 3HAYEHWUN
CKOpPOCTM KonebaHun 34aHUs NPU HaNM4MM UCKYCCTBEHHOIO BO36Y-
anTens konebaHun, Takmx Kak cBaebonHbIe MaLLMHbI, B3PbIBHbIE pa-
60Tbl 1 T.N. B cniyyae cencmMomeTpuyeckmx cnocoboB namepeHns cob-
CTBEHHbIX PE30OHAHCHbIX KonebaHnn 34aHNs, Bbi3BaHHbLIX aTMocdep-
HbIMW BO3AENCTBUAMWN, MO0 HaBEAEHHbIX BO3AENCTBUA (MUKPOCEN-
CMOB) OT 6/IM3KOPACMONOXEHHbIX 3AaHMKU M COOPYXEHMMK, a TakKxke
NPOXOAALLEro TpaHCMOpPTa, HEeobXOAMMO WCMONb30BaTh CEMCMO-
METPbI, UMeroLLIMe ropa3ao 6onblUy0 YyBCTBUTENBHOCTb, MO CpaBHe-
HWUIO C 0BbIYHBIMM BUBpOAATUNKAMM.

MockonbKy aMnNNnTyaa CobCTBEHHbIX KOnebaHu 3aaHns pacTeT
C BbICOTOW, ANS NOBbILEHNS YPOBHSA MOSIE3HOIO BbIXOAHONO CUrHana
AATYMKKN pa3MeLLaloT Ha HECYLLMX KOHCTPYKLMSIX BEPXHEN YacTu 3aa-
HWUS, NO BO3MOXHOCTM B6N3KM OCK LIEHTPA Macc 34aHus.

OnpepeneHne napaMeTpoB OCHOBHOIO TOHA COBCTBEHHbLIX Koe-
6aHu 30aHNS PEKOMEHAYETCS MPOBOAUTb B HOYHOE BPEMS CYTOK,
npu 6naronpusiTHbIX METEOYCNOBUSIX, KOrAa BCE BO3MOXHbIE BHELL-
HWe BO3AENCTBUSA HA 34aHNE MUHMMASbHbI.

5.5.2 Ucnonb3oBaHue npubopa B pexxmMme u3MepeHUs
AeKpeMeHTa

B mMeHio npubopa «BnbpomnsmepeHuns» BblbpaTb MyHKT «M3me-

PSEMbIN MapaMeTp» U C MOMOLLbIO KHOMOK «/3MEHUTBL» nnu Bbl-
6paTb napameTp «[ekpeMeHT».
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|BHEPUH3HEPEHH9| H3MereHue|

zrepsemblil NapraMeTe D
fianazoH YacToT 10 Tu
YJocuneHue 0-0-0-0 @b
Bua zanucka KHorka
zrepeH . Beixoa PeruvcTe.

B MeHio «/Inana3oH 4acToT» BblOpaTb MHTEPECYIOLMMA YacCToT-
HbI Agnana3oH 0,1 — 10 'y nimbo 1 — 100 Iy,

B cnyyae MCnonb3oBaHUS CEMCMOMETPA HEObXOAMMO B MEHIO
npnbopa «YCTaHOBKW>» BblOpaThb NMYHKT «AKTUBHbIE KaHaslbl», C MOMO-
b0 KHOMOK , M ANS NepBbIX TPEX KaHanoB KHOMKaMu ,
BblbpaTb napameTp «CelcM.», a Ans 4YeTBepToro KaHana -

«BbIKk/.». 3aTeM COXpaHUTb BbIBpaHHbLIN NapaMeTp KHOMKOW
«CoxpaH.».

1: [ Tvin:
. [FE BenocueTe
2 |[CelcmM
3: Cercm
H:| Beikn
CoxpaH. BozbraT

Ha)xxaTneM KHonku nepesecTn npubop B pexuM usmepe-
HUS. B cnydae uMcnonb3oBaHUS crieuunanbHbiX npeobpasoBaTenen
(cercMoMeTpa), HeobxoANMMO MOAOXKAATb OnpeaeneHHoe BpeMs CO-
FNacHO NacnopTy Ha npeobpa3oBaTesib, AN €ro Bbixoda Ha pabouni
pexum. O6bI4YHO 3TO BpeMsl cocTaBnsieT 15 — 45 MUHYT.

Ha)xnmasi KHOMKy @ npou3BecTn TpebyeMoe 4ncio 3amMepos.
Ha skpaHe npubopa nocne kaxxaoro 3amepa 6yayT oTobpakaTbCs:
pPacCUYNTaHHbIN CMEKTP MOLLHOCTM CUrHana, ocUuuiorpaMMa CUrHana,
rpapuK AeKpeMeHTa, MPOCMOTP KOTOPbIX MOXHO BblOMpaTb HaXka-
vem kHorku @& «CurHan», «CnekTp» nnn «[lekpeMeHT».
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Tak >xe BO3MOXHO NpOoBeAeHNe ANUTENBHON perncTpaummn cob-
CTBEHHbIX KOnebaHun 3a4aHus C NOCNeayoLWUM BbIYUCIIEHMEM Nlora-
pPUMOMUYECKOr0 AEeKpPEMEHTa KonebaHun B MHTEPECYONE MOMEHTHI
BpEMEHM.

[Ans 3Toro B MeHto «Perncrpauuns» Heobxoanmo Bbl6paTb NYHKT
«M3mepeHune». Nogoxaas BpeMsi, Heobxoanmmoe A1s Bbixoda AaT-
YyMKa Ha paboumni pexmnM, HayaTb 3aNNCb HAXKAaTUEM KHOMKU @. no
OKOHYaHMM HeobxoaMMOro nepuoaa perucTpaumm OCTaHOBUTHL 3a-
MUCb CUrHana COBCTBEHHbIX KonebaHuii HaxatveM kHonku @D,
KpoMe 3anycka rno KHorke @ moxHo BblIbpaThb Apyrue crnocobwbl 3a-
nycka (noapobHee cM. B NyHkTe 5.4.1).

[leTanbHblA aHanu3 3anucu yaobHo Npou3BOANTb Ha KOMMbHO-
Tepe.

AnutenbHoCTb paboTbl Npubopa OT NOMHOCTLIO 3apsXeHHoM 6a-
Tapen B pexuMe M3MepeHust AeKpeMeHTa U npu paboTte c cemcmo-
AATYMKOM U3 KOMMEKTa NOCTaBKM CoCcTaBndeT 15 vacos.

MNpy ANUTENbHBLIX U3MEPEHUSIX PEKOMEHAYETCS MCMNOSb30BaTb
nuTaHue npmnbopa oT BHewWwHero akkymynatopa (Powerbank).

5.6 BbiBOA pe3ysibTaTOB Ha KOMNbIOTEP

Mpnbop ocHaleH USB-uHTepdencoMm ans cBs3n C KOMMbOTe-
poM. OnucaHune nporpaMmmbl CBS3M C KOMMbIOTEPOM M paboTa C Hen
N3n10XeHbl B [MpunoxxeHnu b.

[pu KaXkaoMm noaktoyYeHnn npubopa K KoMnbloTepy vepes USB-
Kabenb 6yaeT akTMBMPOBATLCS NOA3aPSAKa akKyMynsaTopa.

6 MOBEPKA

6.1 T[lloBepky npubopa nNpoBOASAT NO METOAMKE MOBEPKU
«BnbpoaHanmsaTopbl-perucTpaTopsl noptatneHole BUBPAH. MI1-03-
2019-20. MeToanka noBepkn», yTBepKAEHHON PBY «YensabuHcknm
LICM»,

6.2 NIHTepBan Mexay noesepkamu - 1 rop.

7 TEXHUWYECKOE OBC/NTY>XUBAHUE

7.1 Tpnbop TpebyeT akKypaTHOro U 6epexxHoro obpalleHus
ans obecneyeHns 3asBNEHHbIX TEXHUYECKUX XapaKTEPUCTUK.

38



7.2 Mpnbop n gatunkm HeobxoanMo coaep)xkaTb B UNCTOTeE, 0be-
peraTb OT NaAeHn, yaapos, Bubpaumm, Nbiv 1 CbipocTu. Meprnoan-
YeCKM, HE pexke OHOro pasa B 6 MecsaueB, yaansaTb Mbl/ib CYXOU U
YMCTOM hrIaHENbIo M NPOM3BOAUTL BMU3YasbHbIN OCMOTpP npubopa.

7.3 Io 3aBepLUEHNM N3MEPEHUIN AATUYMNKN HEOOXOANMO OUYNCTUTD
OT CMa3Ku 1 4YacTul, MaTepuana u T.M.

7.4 Mpu nosiBNeHMn Ha gucnnee nHgopMauum o paspsae akky-
MynaTopa HeobxoAMMOo ero 3apsaauThb.

[ns 3apsiga akkymynatopa HeobxoauMMo noakI4YnTb Npubop
yepe3 NoCcTaB/sSIEMOE 3apsiAHOE YCTPOUCTBO C pa3beMoM USB k ceTtn
HanpsbkeHneM 220 B unu k paboTaloweMy KoMmnbloTepy Kabenem
USB. 3apag akkymynsaTtopa HaunMHaeTcq aBToMaTtnyecku. MNpu Bkto-
YeHHOM Npunbope nNukTorpamMma batapen B CTaTyCc-CTpoke byaeT no-
cnefoBaTtesibHO MeHATb BMA. 10 OKOHYaHWKM 3apsiia OCTaHeTCH MuUK-
TOrpaMMa MnoJIHOCTbIO 3apsiXXeHHOWN HbaTapew.

& BHuMaHue! 3anpellaetcd NponsBoauUTb 3apsn akKy-
MynsTopa C NMOMOLLbLIO 3apsiAHOro YCTPOMCTBA, HE BXOAS-
LLlero B KOMNJEKT NMOCTaBKMW.
B koprniyce snekTpoHHOro 65n0ka HaxoAuTcs BCTPOEH-
HbIN INTUEBLIN UCTOYHMK NUTAHUS (M3BNEYEHNE U 3aMeHa
NUTUEBON baTtapen nNoTpebuTeneM He aonyckaeTcs).

NMpuMedvaHuna

1 Mpn poCTUXEHUN YPOBHA pa3psiaa akkyMmynsatopa 65M3Koro K
KpUTHUYeCcKkoMy nNpnbop aBTOMATUYECKN BbIK/IOYAETCS.

2 3apsg akKyMynstopa npoucXoAuT BHE 3aBMCMMOCTU OT BKIHO-
YyeHus Npubopa. B BbIKIOYEHHOM COCTOSIHUM 3apsif, MOXET UATU He-
CKOJIbKO bbICTpee.

/.5 [Ina CHMXeHUAa pacxoda 3HEPrnn akKymynaTopa, PeKOMeEH-
AyeTcsa BK4YaTh Npnbop HENOCPeACTBEHHO nepen U3MepeHuUs Mn u
OTK/t0YaTb Cpa3y Nocne MUX BbiMONHEHUS.

7.6 Ecnun npnbop He pearnpyeT Ha KHOMKY BKKOYEHNS MUTaHKUS,
CNneAyeT nonbiTaTbCa 3apaanTb aKKyMynaTop, MMesa B BUAY BO3MOX-
HYIO MOJSTHYO UM YaCTUYHYIO YTPaTy EMKOCTW.

7.7 Ecnn B npouecce paboTbl nNpnbop nepecrtaeT pearMpoBaTb
Ha Ha)XaTue KHOMOK, HeobXOAMMO HaxaTb M OTMAYCTUTb KHOMKY
BKIOUeHUs. [pnbop A0/MKEH BbIKTOUNTLCS He bonee, yeM yepes 10
cekyHn. lNocne yero BKIOUYNTL NPUOOP CHOBA.
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7.8 B cnyyasx 6onbworo pas3bpoca nokasaHWi NpoBEPUTb
HaJEXHOCTb YCTAHOBKM AaTumKa.

7.9 lNMpnbop ABNSETCS CNOXHbIM TEXHUYECKMM U3AENMEM U He
NoANIeXNT CaMOCTOSITENNbLHOMY PeMOHTY. [Mpn BCceX BUAax Hencnpas-
HOCTEN HeobxoaMMo 06paTUTLCSA K U3rOTOBUTESTHO.

8 MAPKUPOBKA U NJIOMBUPOBAHMUE

8.1 MapknpoBka npnbopa coaepxur:

- TOBapHbI/ 3HaK U3roTOBUTENS;

- 3HaK YTBEPXAEHNS TUNa;

- ycnoBHoe 0603Ha4yeHne mMoamdukaumm npmbopa Ha MUEBOM
naHenu;

- NOJTHOE HaMMeHOBaHWe nNpubopa Ha 3agHen naHenu;

- 3aBO/ICKOV HOMep npubopa;

- AaTy BbiNycka.

8.2 Ha npwubop, npolieawmin npMemMo-caaTouHble UCMbITaHWUS,
cTaButcs nnomba. NnoMba HaxoaMTCs B OTBEPCTUM HA BUHTE Kpen-
NeHNs Kopryca 3M1eKTpoHHOro 61oka.

9 MPABUJIA TPAHCINMOPTUPOBAHUA N XPAHEHUA

9.1 TpaHcnopTupoBaHue MNpuBOPOB AO/HKHO MPOBOAUTLCA B
YNakoBaHHOM BMAe N0ObIM KpbITbIM BUAOM TpaHCrnopTa (aBMaTpaHC-
MOPTOM - B OTan/IMBaeMbIX repMETU3NPOBAHHbLIX OTCEKax) B COOTBET-
CTBMM C NPaBWIaMMN NEPEBO30K IPy30B, AEWUCTBYIOLMMN HA AAHHOM
BMAe TpaHCnopTa.

9.2 PaccTtaHOBKa M KpersieHue SWmMKoB ¢ npubopammn B TPaHC-
MNOPTHbIX CPeACTBaX AO/MKHbI UCKIOYaTb BO3MOXXHOCTb X CMELLEHUS
W yaapos Apyr O Apyra.

9.3 Tlorpy304Ho-pa3rpy3o4Hble paboTbl AO/MKHbI OCYLLECTB-
NATbCS B COOTBETCTBUM C  TPAHCMOPTHOM MapKUPOBKOM MO
[OCT 14192.

9.4 TemnepaTypHble YC/0BUS TPAHCNOPTUPOBAHUSA MpnbopoB
oT MuHyc 25 °C pgo nntoc 50 °C,

9.5 YnakoBaHHble NpubOopbl AO0/MKHbI XPAaHUTLCA B YCNoBusx 1
no NOCT 15150.

10 YTUIN3ALUNA

CneumanbHbIX MEP And yTuinsaumn MmatepmanoB U KOMIIEKTY-
OWNX 3JIEMEHTOB, BXOAALWLMNX B COCTaB npm60pa, KpoOMeE NNUTUEBDbIX
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aKKyMynaTopoB, He TpebyeTcs, Tak Kak OTCyTCTBYIOT BELLECTBa,
NpeAcCTaBSIoOLWLME ONACHOCTb ANS XKU3HM, 340POBbS NIIOAEN U OKpY-
XaloLLen cpefibl Nocie OKOHYaHUsi Cpoka CnyX6bl. JIMTUEBBIE aKKY-
MYNISITOPbl YTUAN3UPYIOTCSA B YCTAHOB/IEHHOM MOPSAKE.

11 TAPAHTUMHBIE OBA3ATE/IbCTBA

11.1 TpennpuaTve-n3rotoBUTENb rApPaHTUPYET COOTBETCTBUE
BbIMyCKaeMbIX NpubopoB TpeboBaHMAM TEXHUYECKUX YCnoBuin. la-
PaHTUMHBIN CPOK - 18 Mecsila C MOMeHTa NpoAa)ku nNpubopa.

11.2 MNpeanpuaTne-n3roToBuTeNb 0653yeTCq B TeUeHne rapaHx-
TMWNHOIO Cpoka 6e3B803Me34HO NPOM3BOAUTL PEMOHT npubopa, ecnu
OH BbINJET M3 CTPOS.

11.3 TapaHTUMHOE 06CNyXXMBaHME OCYLLUECTBNSETCA B MecTe
HaxoXxaeHus npeanpuaTus-usrotosntens. Cpok rapaHTMmM Ha npu-
60p yBeNMUMBaAETCA Ha BPEMS €ro HaXOXAEHUS B PEMOHTE.

Mpnbop NpeabaBnseTcs B rapaHTUIHBLIA PEMOHT B CleayoLwen
KOMMnekTaumn:  BMbpoaHanmnsaTop-perncTpaTtop  NOPTaTMBHbLIN
BUBEPAH, akcenepomMeTpbl Ui BnbponpeobpasoBaTenn, MarHUT Kpe-
NEeXHbIN ANs AaTynka BUBpOYCKOPEHNS, PYKOBOACTBO MO 3KCr/yaTa-
unn HKNM.408442.100P3, cyMKa MM KEUC, AONONHUTENbHbIN CEeN-
CMOMETP TPEXOCEBOWN (B KOMM/IEKTE C Kabenem coeanHUTENbHbIM) C
610KOM conpsbkeHust (MpyM Hanuyuu), TPaHCNOPTHAs YMNaKoOBKa,
obecrneumnsaloasl COXpaHHOCTb U HaAnexally TpaHCNOPTUPOBKY
obopyaoBaHus.

& BHuMmaHue! O6opyaoBaHue Ans rapaHTUMHOrNO pe-
MOHTa A0/HKHO ObITb NPeAoCTaB/IEHO B YUCTOM BUAE.

11.4 Cpok npoBeeHNss pEMOHTHbIX paboT - 30 paboumnx aHemn C
MOMEHTa nony4yeHus npubopa npeanpuaTUEM-3roToBUTENEM.

11.5 Cpok 3ameHbl Npubopa - 30 paboumx AHEN C MOMEHTa Mo-
ny4vyeHus npubopa npeanpuaTMeM-n3roToBuTeieM. 3aMeHa npou3Bo-
ANTCA MPU Hann4nm CyLeCTBEeHHOro HegocTtaTka (CTOMMOCTb yCTpa-
HEeHWa HeQoCTaTKoB paBHa unn npesbiwaeT /0 % OT CTOMMOCTU TO-
Bapa), a TaKXe Mnpwu MNOBTOPHOM nposiBieHnn fedekra nocne ero
YCTpaHEeHuS.

11.6 Hegonony4yeHHas B CBSI3W C HEUCMNPABHOCTbIO NPUOLIND,
TPaHCNOPTHbIE Pacxodbl, @ TaKXXe KOCBEHHbIe pacxoabl N YObITKN He
noasieXxaT BO3MELLEHUIO.

11.7 FapaHTNA He pacnpoCTpPaHAETCS Ha:
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- NINTUEBLIN aKKyMyNnsiTop;

- 3apsiiHOEe YCTPOMCTBO;

- BbICTpOM3HALLMBAOLWIMECS 3an4yacTh 1 KoMnnekTyowme (co-
eANHUTENbHble Kabenn, pa3bémbl 1 T.M.);

- pacxogHble MaTepuanbl (KapTbl NAaMATU U T.1.).

11.8 MapaHTUNHbIE 063aTENLCTBA TEPSOT CUMY, ECIIN:

- HapyLUeHbl 3aBOACKMNE NoMbbl;

- Npubop noaseprancs MexaHW4YeckuMm, TensoBbiIM WU aTMO-
chepHbIM BO3AENCTBUAM;

- NMpmbOop BbIWEN U3 CTPOS M3-3a NMornagaHus BHYTPb MOCTOPOH-
HUX NPEAMETOB, XWAKOCTEN, arPeCCUBHBIX CPea;

- Ha Npubope yaaneH, CTepT, He YNTAETCA WU U3MEHEH 3aBOA-
CKOW HOMEp.

11.9 MapaHTUNHbBIA PEMOHT M OpraHM3aLnio NepMoanyeCcKkomn no-
Bepku ocyuwectensaet npeanpuatme-nsrotosutens OO0 HIM «KH-
Teprnipnbop»: 454080, YenabuHck, a/a 12771, 6ecnnaTtHble 3BOHKM
no Poccumn 8-800-775-05-50, ten. (351) 729-88-85.

12 HOPMATUBHBIE CCbIJTKAN

B HacTosweM PD mncnonb3oBaHbl CCbIZIKM Ha cnefylowme CTaH-
AapThl;

MOCT 12.2.007.0-75 Cuctema ctaHgapToB 6€30nacHOCTU Tpyaa
(CCBT). Wspenusa anekTpotexHuyeckue. Obwme TpeboBaHus 6e3-
OMacHOCT!.

FOCT 14192-96 MapkunpoBKa rpy3os.

MOCT 15150-69 MawwuHbl, npubopbl 1 Apyrue TexHnyeckme us-
penuns. IcnonHeHus Ans pasnnyHbIX KIMMAaTUYECKUX panoHoB. Ka-
Teropun, yCnoBus 3KCrayaTauuu, XpaHeHust 1 TpaHCNOPTUPOBAHUS
B YaCTWN BO3AENCTBUS KNMMATUYECKNX (haKTOPOB BHELLIHEN Cpeabl.

MOCT 34081-2017 3paHunsa n coopyxeHnus. OnpeaeneHue napa-
METPOB OCHOBHOIO TOHa COOCTBEHHbIX KONebaHun.

FOCT P 52931-2008 lNMpnbopbl KOHTPONS U peErynMpoBaHns Tex-
HoNnornyeckmnx npouecco. Obwme TexHn4ecKme ycroBusl.

CH 2.2.4/2.1.8.566-96 [lMpousBoacTtBeHHas Bubpauns, Bubpa-
LM B MOMELLEHUSX XWUNbIX U 0OWECTBEHHbIX 3aaHNN. CaHUTapHbIE
HOPMBb!.
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13 KOMIVJIEKTHOCTb

Bba3oeas komnnekmauyusi npubopa

Mog.

-3.1

BnbpoaHanu3aTop-perncTpaTop nopTaTUBHbIN
BUBPAH, wwT.

AkcenepomeTtp **

Kanan 1 (K1) — gatumk Ne
KaHnan 2 (K2) — patumnk Ne
KaHnan 3 (K3) — npatumk Ne
KaHan 4 (K4) — patumk Ne

Bubponpeobpasosatenp **
Kanan 1 (K1) — patumk Ne
KaHnan 2 (K2) — patymk Ne
KaHnan 3 (K3) — npatumk Ne
KaHan 4 (K4) — patumk Ne

MarHuT KpeneXHblii Ans AaTymka BUOPOYCKOpEHUS

3apsanaHoe ycTtponcto USB:
- ansa sepcuun 1 — 2A, wr.
- ansa sepcuun 2 — 1A, Wr.

Kabenb USB ans cBA3n € KOMMbIOTEPOM, LT,

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

—t | b | p—_ b

PykoBOACTBO MO 3KCMnyaTauuu
HKIIM.408442.100P>, 3k3

—

CyMKa*, Wwr.

Tapa TpaHCNOpPTUPOBOYHas

JdononHumenbHas KoMnekmayus rno 3aKa3y

Kenc 65602 ans Bepcum 1, wr.

Kewnc 5012 ansa Bepcum 2, wWwir.

CencMoMeTp TpexoceBoM (B KOMMNEKTE ¢ kabenem
COeANHUTESNbHbIM), TOJIbKO A/ Bepcun 1**, wir.

Bnok conpsikeHns C CENCMOMETPOM
(ToNbKO Ansg Bepcun 1), wWr.

Kybuk MarinTHbin KM-30, Wr.

* - OTCYTCTBYET Npu 3aKase npmbopa B kence
** - MoJesib M LeHa oroBapuBaeTCs Npu 3akase
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NMPUOXXEHME A
[mana3oHbl U3MepseMbiX 3Ha4ueHu BUbponapaMeTpoB

Tabnmua A.1 — Inana3oHbl U3MepSIEMbIX 3Ha4YeHn Bubponapa-

METPOB MpY Pas3nNnyYHbIX YyBCTBUTENBHOCTSAX BMbponpeobpa3oBaTe-
nen (Ha yactote 60 I'u)

WBCTBMTENOHOCTS | gy6oo | Bugpo- | Buopo-
P . | YCKOpeHue CKOPOCTb nepemelleHme
npeobpa3oBaTeneun A m/c 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 A .d'?
~ 10000
Q
= 10,00
é BUBPAH 3.1 BUBPAH 3.2
2 100
% 5 60 1000 10000
2 0,10 0,06 0,06 0,06 0,06
' A r & T
o

0,01

1 10 1000 10000
Yacroraly

PucyHok A.1 — lnana3oH n3MepsieMbiX 3HaYeHU BUOPOYCKOPEHNS
(M/c?) ans 4yBCTBUTENBHOCTU BUBponpeobpasosaTens 10 MB/m/c?
(100 mB/g) B nonoce yactoT 5 'y — 10000 Ny
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1000,00
A
5 60 100 1000
100,00 500 500 477 48
L=
B
S 10000
10,00 77
2 BUBPAH 3.1 :
=>
a 5
8 1,00 0,64 BUEPAH 3.2
o \ 30
g 011 9 1000 10000
g 0,10 0,10 0,10
50,10 A
1 10 100 1000 10000
Yacrora 'y,

PucyHok A.2 — Inana3oH n3MepsieMbIX 3HaYeHn BUbpoCKopCTym
(MM/C) ans YyBCTBUTENBHOCTU BUBponpeobpasosaTens 10 MB/m/c?
(100 mB/g) B nonoce yactot 5 'y — 10000 Iy

5000,00 A
$ ° 200 60 NG
5000 4300

S 50000 5B
WA 1000
s 50,00 \ 10,75
z N\ BMBPAH3 \L\BMBPAH 3.2
g 5,00 57,32

’ ? 2300
: Sk A—n 2%
(= 0,50 3260 1
2 2,00 2,00 2,00
©
= 0,05
@ 1 10 100 1000 10000

Yacroraly

PucyHok A.3 — [lnana3oH n3MepsieMbix 3Ha4eHnn Bnbponepemelle-
HUs (MKM) ANns 4yBCTBUTENBHOCTU BMOponpeobpa3oBaTtens
10 mB/m/c? (100 MB/g) B nonoce yactoT 5 Ny — 10000 Iy
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NMPUNOXXEHMUE b
NMporpamma cBsizm c MK

MNporpamMmma npeaHa3HayeHa ans NnpocMoTpa pe3ybTaToB n3Me-
peHnn npunbopa «BUBPAH-3» Ha mepcoHanbHOM KOMMbKOTEPE MoA
ynpaBneHneM onepaunoHHon cuctembl Windows-11/10/8/7/XP, BblI-
60pKM AaHHbIX M3 MOSIYYEHHOrO MacCMBa Pe3y/bTAaTOB U3MEPEHUN,
nx akcnopTa B 6ydep obMeHa a1 BO3MOXXHOCTN 06paboTkn B Apyrux
nporpammax (Hanpumep, B Excel).

Ansa HopManbHOW paboTbl NPOrpaMMbl AO/MHKEH ObiThb YCTaHOB-
neH apansep USB-nopTa, BXOASALLMM B YCTAHOBOYHbIN KOMM/IEKT NPO-
rpaMMbl. YCTaHOBKa ApariBepa TpebyeTcs nvb OAWH pa3 M Mpouc-
XOAWUT aBTOMATUYECKN MpPU YCTAHOBKE NPOrpamMbl.

MNporpamMMa No3BOMSIET CO3AaBaTb, OTKPbIBATb U COXPAHATb U3-
MepuTEeNbHbIE MPOEKTbl, CYNTbIBATb HAKOMEHHble NpnbopoM aaH-
Hble, MPOCMaTpUBaTb MX, pacneyaTbiBaTb OTYETHI B BUAe Tabnuu ¢
YKa3aHWeM BPEMEHU M AaTbl MPOBEAEHUS U3MEPEHNIN, 0ObEKTA KOH-
TpONs U APYrnx napameTpos.

K paboTte ¢ nporpaMmMon A0OMycKatoTCs KBaNMMOULMPOBAHHBIE,
0byyeHHble crneumanucTbl.

YCTAHOBKA NMPOrPAMMbLI

[Ans yCTaHOBKM nporpaMMbl CBA3M Ha kKoMnbloTep (aanee — lK)
HeobXxoANMO 3anyCTUTb C diell-KapTbl U3 KOMMIEKTa NOCTaBKM NpU-
6opa nporpammy «SetupVIBRAN3_XXXX», roe XXXX-Bepcusi npo-
rpaMMel. AN 3TOr0  MOXHO BOCMO/b30BaTbCS  MPOBOAHMKOM
Windows unu niobbim dann-meHemxkepoMm — «Total Commander»,
«Far» n 1.n. MNpoueaypa ycraHoBKM ctaHaapTHasa ana Windows-npo-
rpaMM 1 BKNtOYaeT B cebs BbIbOp s3blka coobuieHnn, BbI6op nanku
YCTAHOBKM, BbIOOP nanku B MeHto «[1yck», BbI6Op co3aaBaeMbiX UKO-
HOK.

[ns HopManbHOM paboThbl NporpamMmbl ¢ Npubopom «BUBPAH-3»
TpebyeTcs npeaBapuUTeNbHas YCTaHOBKA ApavBepa yCTponcTea. Jpan-
Bep YCTaHaBNIMBAETCS BO BpPeMSl YCTAHOBKM MpoOrpaMMbl aBTOMaTU-
4Yeckn Npu MUHUMANbLHOM y4yacTum nosib3oBatend. Npu nosiBneHuu
OKHa C npeaynpexaeHMeM O Hadane yCTaHOBKW ApanBepa HY>XHO
MNOAK/TIOUNTb BKKOYEHHBIM Nprbop K MK 1 HaxkaTb KHOMKY «/[a».
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IE ¥cranoeka — BubpaH-3 - —

T
YCcraHoBKA... ;
Mo¥aNYACTa, NOACKANTE, NoKa BuipaH-3 yCTEHOBWMTCA HE Balll KOMMBHTER, f;,i
|

¥cTanoeka

o Celivac BygeT NpoWsBEdEHa YCTAHOBKE Apaiieepa npubopa.

MOAKTHIYIATE exntovennelid npubop K komnetoTepy. Yepes
HECKONEKD CEKyHA HaxamuTe "Ja"

He oBpawaiTe EHWMEHWA H3 OKHO MACTERa YCTAHOBKW YETROWCTE W
coobwerna Windows of cwnBkax ycTaHoBkW jpafeepa.

Ecnw ycranoeka gpadeepa He TpebByetca, HaxmnTe "Het",

Aa Het

OTmeHa

[0 OKOHYaHWKW YCTAHOBKWM ApanBepa NosBUTCA cooblueHne 06
YCMELHON YCTaHOBKE.

¥cTaHoBka

o ¥cTaHoBKa ApaiiBepa yCNELWHD 33BEPLUEHE

0K

Mpn owmnbkax aBTOMATMYECKOM YCTAHOBKM ApavBep MOXET
6bITb YCTaHOBMEH Bpy4YHyt0. OnncaHne yCcTaHOBKWM ApanBepa CMOT-
puTe B panne NoOMOLLM K NporpamMme.

CooblleHne 0 HaxOXAEHUN HOBOrO YCTPOMCTBA MOXET MOSIB-
NATLCS YXKe NOoCne YCTaHOBKM AparBepa fnpu NepBoM MNOAKIHOYEHMM
K apyromy USB-pasbeMy. 3TO HOpMasibHoe nosegeHne Windows.
BMeluaTenbCTBO MOMb30BaTeNss Ha 3TOM 3Tane obblYHO He Tpeby-
eTcs.

Mocne ycCTaHOBKM ApaviBepa Npyv MNOAKIKOYEHHOM npubope
«BMBPAH-3» B okHe aucnetyepa yctpouctB Windows nosiBnseTcs
ycTponcTteo «Vibran-3».
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-Ij Aucneryep yorpoicre

®ain  Jeficteme  Bug  Cnpaeka

&= T B HE B EX®

v i Interpribor ~
§ Vibran-3
I Ayanoexogsl v ayaMOBBIXCGbI
& Bugeoapantepe
& Bcrpoennoe MO "

PABOTA C MPOrPAMMOM

3anyctutb nporpammy «BMBPAH-3» MO)XHO, BOCMO/Ib30BaBLUUCH
MKOHKOM B MeHio «[yck» (Myck/Mporpammbl/VIHTEpnprbop/Brnbpak-3),
Ha paboyeM cTone Ui B MeHto HBbICTPOro 3anycka.

[py nepBoM 3anycke nporpaMMbl MOSIBASIETCH OKHO Bblbopa
A3blka COOOLLEHNN.

Azkik (Language)
' Pycokuia

" Englizh

Boibop nonb3oBaTens 3arnoOMUMHAETCS B KOHMUIypauuoHHOM
darne nporpaMmmbl U UCMONbL3YETCA NPU MOCNEAYIOWMX 3anycKax.
N3MeHnTb BbIOOP B AanbHEWMLIEM MOXHO B MeHIO «[lapaMeTpbi» -
«S3bIk (Language)» nporpammoi.

® BWMEBPAH-3 (1.1.7.11 oT 11.09.2025)

®ain  (puBop [(Napamerpar MNomows

Azbik (Language) Pyccewi (Russian) h‘

o= L .
Onucarve || Butpa| (e COryer ’ * Anraunickwii (English)
DNara Brifop BHELWIHErD EMAE b | Ouanazon, M - Davrent
_ ,

Bug rpadvkce cnektpa

vf ABTOyCTaHOEKA Yacoe npubopa

[Nocne 3anycka nporpamMmmbl NOSBUTCA rNaBHOE OKHO C M1aBHbIM
MEHIO N KHOMKaMW YNpaBneHUs B BEPXHEN YaCTU OKHa.

OKHO MMeeT 4eTblpe BKNaakn — «OnucaHue», «Bubpounsmepe-
HUS», «[lekpeMeHT 3aTyxaHua» u «Pernctpauus». Ha Bknagke
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«OnncaHme» MOXHO BBECTU 00LIMIA KOMMEHTapWIA K OTKPbITOMY Npo-
EKTY, Ha OCTaNbHbIX BKNaaKax 6yayT BbiBeAeHbl CYNTAHHBIE U3 MpU-
60pa AaHHble, NOMyYEHHbIE B COOTBETCTBYHOLLMX peXnMax paboThbl.

® BMBEPAH-3 * (1.1.7.11 oT 11.09.2025)

®aiin MpuBop [Mapamerper  MNMomowe

e RaaeAams2 0 e

OrucaHue | BuSpouatepeHHs i Dk petdeHT saTyxaH1uA i PEFHCTpauHH1

Joeck MOKHD 0O0GSEMTE ONMCaHKE NPOEKTA

[nsa Hayana paboTbl HEO6X0ANMMO CO3A4aTb HOBbLIM N3MEPUTESb-
HbI NPOEKT (MeHo «HOBbIN NPOEKT») UK OTKPbITb («OTKPbITb NPO-
eKT...», «OTKpbITb NOCNEAHWN...») CO3AaHHbIN paHee NPOEKT

Hoewlfl npoekT Ctri+M

2 0|0

=)
L | OTkperms npoexT... Ctrl+Q SET':IHaHHF!\IrPEFHDTpaLlMH"I

y = - - - -
OTEpEITE NOCNEAHHA. . MDeocuments\Interpribor\Vibran3\Projects\ 28 07_1.vbr3 h.

% CoxpaHWTe NpoekT Ctrl+5

% CoxpaHuTe NPOEKT KaK...

3aKpeITe NpOEKT

Q Y,II,EJ'IEH e NpoeKTa

deds [NEyate oTUETA...

=
g Beiog

[ns yTeHus AaHHbIX 13 npubopa cneayer:

- BK/IIOYUTb NUTaHne npubopa;

- noakmounTb npmnbop Kk MK ¢ nomowpsto USB - kabens; npu
noaknto4eHun npubop byaet obHapy)XeH nNporpaMMon U B CTPOKE
COCTOSIHMS MOSIBUTCS MHpopMaums 06 3ToM;
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- HaXaTb KHOIKY «CuntaTtb» = Win COYETAHUNE KJlaBULL

«Ctrl+R» Ha knaBuaTtype MK nnn Bocnonb3oBaTbCsd MeHo «lpnbop» -
«CunTaTb»; B CTPOKE COCTOSAHWNS OyAeT NoKasaH NpoLECC CYNTbIBAHUS.
[Mpy YTEHMM NPOLIECCOB perncTpaumm B CTPOKe COCTOSAHUSA Bbl-
BOAMTCA MHGOPMaLMa O CYUMTLIBAEMOM MpoLecce, BpeMs 40 3aBep-
LUEHNA YTEeHUS TeKyLlero npouecca, BpeMs A0 NOSIHOMO 3aBepLUeHns
YTEeHUA. T.K. YTEeHMEe ANUTENbHbIX MPOLECCOB MOXET 3aHMMaThb 3Ha-
YMTENbHOE BpPeMS, B CTaTyC-CTPOKE MOSABAAETCA KHOMKa, HaXkaB Ko-
TOPYIO MOXHO MpepBaTb Mpouecc CYUTbiBaHUA. [lpyU npepbiBaHUK
YTEHUSI NOIHOCTbIO CYMUTaHHbIE NPOLECCHl NOTEPSHbI HE byayT.

Mpouecc 8 w3 8 (19.08.2025, 00:44:02, 4 329 368 orcueros) | 01:18 01:18

[Nocne 3aBepLlUeHNs YTEeHUS AaHHbIX NOSBUTCS MHEAOPMaLMOH-
HOe OKHO, cofepXaliee MHMOpMaLMIo O KOMNYECTBE M3MEPEHUN B
TPEX pexxmmax paboTbl npubopa.

MNpoeeperHo JlotGaeneHo CoBnapeHui

BuipousmepeHun 9 9 0

]
HexpemeHt 9 9 0

]
Pervcrpauun Fi Fi 0

B Tabnuuax B COOTBETCTBYIOLMX BKIaJKaX MOSIBATCS CUYUTAH-
Hble AaHHbIE.

MporpamMma no3BonsieT A06aBNSATb KOMMEHTapuu ANS BCEro
npoekTa (Ha Bknaake «OnucaHue») n nHAMBMAYaNbHO AN KaXaoro
pe3ynbTaTa U3MepeHus.
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® BWMBPAH-3 - NewProject] *

Dain  (MpuBop [Napamerper  MNomowe

)28 & 5 0|0
Ed e amS
rDI'IHCEIHHE Bufipousteperls | NexpemeHT saTy<aHmHa i PEFHCTpauHH1

. Hore Jara Bpers Oteekt Ouanazol JdnqrensHoo &
KOMMEHTapu1m 9 Z50F 1708 Beswa 1000 08
a 2705 12:40: Besw 10000 0.0s

Januce 7. 250 Ty

g2
=
o
=
I
o
g.
(5]
=
(=]
0
(=]
=
m

CnexTp curHana

225.0 0.002 006 0.001 353 0,000 331
2375 0.003 713 0.002 531 0.0071 866

pU 5527 [ sEsT 4258

2625 0.003 453 0.002 301 0.002 025 -

F=250,00y A=852Tm/c2 | Vrms=3838... | Sam=34,...

@ 3

MaparseTp 1 2 3

Froax, Tu, 250,00 250,00 250,00
0,04 . . Yimz, mradc | 38,38 25,59 13,95

Bpema, cex Smns, rer | 34,56 23,02 17.41

5 &

BufipoycropaH9e, M _ ]
=

Otepeir npoekt "NewProject1" (25 zanncei)

KoMMeHTapuin BBOAMTCS M MOKa3bIBAETCS B OKHE noA Tabnuuen
BblbOpa pe3y/ibTaToB.

Tabnuua vnu BblAENEHHBLIN B HEM 6/10K MOryT 6bITb OTCOPTUPO-
BaHbl NO NO6oMy CTONbUYy B nopsiake BO3pacTaHUsS UM B nopsake
ybbiBaHMS. [Na 3TOro ykasaTtesib MblN HY)KHO MepeBecTu Ha HyX-
HbI CcTON6EL, MoC/e Yero HaxaTb MPaBYIO KHOMKY MbILIKW, U B MO-
SIBUBLLEMCSI MEHIO BblOpaTb HYXXHbIA MYHKT.

Hara Bperan Harep QffeekT OuanazoH, M | JadrensHon
10032025 43818 1 Eas w1000 o

% EI Kenwpoeate TaBavuy B Bydep obmena E

23.05.2025 Komupoeats eeiaeneroe & Bydep obmena

23.09.202% Coptupoeka Tabnnuel B NOpAgKE BO3pacTaHMA h.
23.05.2025

27 05,2025 El CopTupoeka TaBnuusl B nopARake yBeIEaHUA

27.05.2025
26.06.2025

él CopTupoeka Bnoka B NopAAKE BO3pacTaHna

El Coprtupoeka Bnoka B nopagke yBeIEaHWA

Q ¥A4anuTe BEIAENEHHEIE CTROKK
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TO e BblnagaroLLee MEHIO MOXHO UCNOb30BaTh A4 YAaNeHus
NNLIHUX Ppe3yNbTaToB, KOMMpPOBaHMS BCeN Tabnuubl M BbloeneH-
HbIX AaHHbIX B 6ydep obMeHa ans nepeHoca B Apyrne NporpaMmbl,
Hanpumep, B Excel.

Hara Bperan Harep QffeekT OuanazoH, M | JadrensHon
10032025 143516 1 Bes vrenw-1 1000 na

m Konupoeate Tabnuuy B Bydep oBmena

2915 EI Konwpoeate BelgeneHHoe B Bydep obmera

2308 A
CopTupoBka TABNWUEl B NOPAJKE BO3PACTAHWA
3 05 24 Copmp Y pAAKe BO3p

27.05 il CopTupoeka TaBanusl B Nopagke yEsIBaHNA

27.05 A
I (5 Zl’ CopTupoeka BnoKa B NOPAAKE BO3PACTAHWA

il Coptupoeka Gnoka B Nnopajke yBoIEaHNA

¥8anuTe BEIgENEHHEIE CTROKA k.

Bknaaka «BubpousmepeHus»
Ha Bknagke «BubpousmepeHusi» OTObpakaloTcs pe3ynbTaThl

M3MEpEHUI, CYMTaHHbIE N3 apxnBa «Bnbponsmepenns» npubopa.

® BWMBPAH-3 - NewProject] *

Dain  [MpuBop [Napamerper  MNomowe

=i = 0|0
JE A Aam s
rDI'IHCEIHHE Butipousteperis | Dexperert SET':IHEHHH.‘"’PEFHCTDELLHHNI

Horme Hara Bpems Ofwekt Ouanazol OaurensHoo &
| 2R.0E 17:08 Beswua 1000 na
a 2708 1240 EEE.1'1 10000 0.3

Sanuck 7. 250 Ty 9
i

BubpoycrkopeHie, mic,

CnexTp cvrHana
2268.0 0,002 00g 0,001 359 0,000 3931
2378 0,002 5757 0,002 531 0,001 266

I o528 [ B6ET | 4253 |

262.5 0.003 453 0,002 301 0.002 025 -

(o))

b o g8 ™

Maparterp 1 2 3
Fras, Mo 250,00 250,00 250,00
Yimz, mradc | 38,38 5 25,59 13,95

Bpema, cex Sims, ke | 3456 2302 17.41

2

BufipoycikopaHme, M) _ ]

Oteper npoekt “MewProject1” (25 zanncei)
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B npaBoOM BepxHeM yrny HaxoAuTCA CBOAHas Tabnuua pesynb-
TaToB U3MepeHun (1), kaxkaas CTpoka KOTOpPOM ONMUCLIBAET OAMH pe-
3ynbTarT.

Mpwn BbIGOPE MbILWbLIO UK KNaBUATYpOU OAHOIO U3 pe3y/bTaTos,
OCTanbHas nnaowanb rMaBHOrO OKHa MpPOrpamMmbl 3anOfHSAETCS WH-
dopmMaumen 06 BbIbpaHHOM n3MepeHuu. Cneea BbIBOASATCS rpadmvku
COXpaHEHHOro cMrHana B BblibpaHHOM KaHarne (2) u ero cnekTpa (3),
cnpasa - Tabnuua ¢ aMmnNANTYAHbIMKU 3Ha4YeHnsIMK crnektpa (4) n Tab-
nvua aononHutTensHon nHdopmauum (5).

Hag rpacdukoM curHana pacnonoXXeHbl 3/1eMEHTbI YNpaB/eHuUs
KHOMKW Bblbopa kaHana (6), Ha3BaHMe nmepsieMoro napametpa (7)
N anemeHT Bblibopa (koMb0-60kC) napameTpa (8).

Mon Tabnuuen pe3ynbTaToB HAaxXoAUTCA Mose A BBOAA KOM-
MEHTapMEB K OTAENbHbIM pe3ynbTataM mamepeHun (9). BBeaéHHble
KOMMEHTapUK COXPaHSOTCS BMECTE C NPOEKTOM, NosiBNSSICb B None
KOMMeHTapusl rnpu Bblbope CTpok B Tabnuue.

Bbibop oaHoro u3 kaHanos (6) NpMBOAUT K BbiBOAY rPacduKOB
CUrHana u crnekTpa UMeHHO Ans 3Toro KaHana. KHonka «Bce» Bkto-
YyaeT BbIBOA BCeX rpaduvKoB CUrHasa O4HOBpeMeHHOo. Ha rpaduke
CNeKTpa Npu 3TOM BbIBOAUTCSA 060OLLEHHBIN CNEKTP BCEX KAHAsOB,
KaXkaasi IMHNSA KOTOPOro npeacTaBisieT MakCMMalibHOE 3Ha4YeHne Co-
OTBETCTBYIOLLMX IMHUIA AN BCEX KaHasoB.

Ecnn npu 3anucn pesynbTtata B nNpubope Kakon-nmbo KaHan
6bI/1 OTKNAOYEH (He aKTMBEH), KHOMKa BblbOpa 3TOro KaHasna CTaHo-
BUTCS HEaKTUBHOW (KHOMKa 4 Ha PUCYHKE BbILLE).

Ecnn B kKauecTBe nsamMepsieMoro napameTpa B npunbope 661510 Bbl-
6paHo BWOpOyCcKopeHue, ouMdpOBaHHbIA CUrHan 6yaeT CuMrHasioMm
BMOpPOYCKOpeHUs, UTO ByaeT OTpaXKeHo B NoANUCU U3MepsieMoro na-
pameTpa (7) n Ha neBou LKane rpaduka curHana (2). Ecnn 6binm
BblbpaHbl BUOPOCKOPOCTb MK BUbponepemellieHne, 3To byaeTt oTpa-
XKEHO B noanucn nsmepsieMoro napametpa (7). Npaduk B obounx cny-
yasx bygeTt rpacdmMkoM BMOPOCKOPOCTH, UTO ByaeT BbiBEAEHO B NoA-
NMcK NEBOW LWKanbl rpaduka.

KoMb0-60kc BblbOpa napametpa (8) no3sonsieT BblIbpaTh BUO-
poyckopeHue (A), Bubpockopoctb (V) nnn snbponepemerteHune (S).
Mpn cMeHe Bblbopa nepe3anonHseTca Tabnuua (4) n rpaduk (3)
cnekTpa. Moanuck NeBou LWKasbl rpaduka Bceraa COOTBETCTBYET Bbi-
6paHHOMY napameTpy.
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[py HaxoXXAeHMWM Kypcopa MbllM Ha rpaduke cnekTpa, nog
rpadMKOM BbIBOASATCS MapaMeTpbl AN 6nmxanLlLen K Kypcopy TMHUA
cnekTpa - yactota (F), amnautyaa (A, V nnn S, B 3aBUCMMOCTU OT
BbIBOAMMOrO NapaMeTpa), a TakxXe cpeAHeKBagpaTUYHOEe 3HaveHne
BMOPOCKOPOCTU N aMNIUTYQHOE 3Ha4vyeHne BMbponepeMelleHns, Bbl-
YUCNEHHOE ANS 3TON NNMHMM cnekTpa 1 no 10 6amxaniumM NUHUSM
cneBa v cnpasa OT Hee.

B Tabnuue gononHuTenbHon nHdopmaumm (5) ansa kaxaoro Ka-
Hasa BbIBOAUTCS 3HAYeHWe 4acToTbl C MakCMMaNbHOM aMMIUTY0N,
cpegHeKBagpaTUYHOE 3HadeHne BMOPOCKOPOCTM M aMMIUTYAHOE
3HayeHne BUBponepeMeLlleHns, BbIYUCIIEHHOE MO BCEM NUNHUAM
CriekTpa.

PapMKn curHana un cnekTpa MOXXHO MacwTabupoBaTb U CABKU-
raTb, UCMOJIb3YS MbIlb UK KnaBuaTtypy. Kpome Toro, MOXHoO ckonu-
poBaTb rpacvk B BUAE KAPTUHKN UK B BUAE TabNNYHbIX 3HAYEHNN
BCEX OTCYETOB, pacrneyaTaTb C NpeaBapuTesibHbIM BbIOOPOM pa3me-
pOB N pacrnonoXeHus Ha cTpaHuue. Pabota ¢ rpadmkamm onncaHa B
COOTBETCTBYIOLWEM pa3aerne.
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Bxnagka «[1eKpeMeHT 3aTyXaHusa>»

Ha Bknagke «[leKpeMeHT 3aTyxaHusi» OTobpakatoTcs pesysb-
TaTbl U3MEPEHUI, CYMTAHHbIE N3 apXuBa «[ekpeMeHT» npubopa.

® BMEPAH-3 - NewProject] *
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CencMmocHmHan —

Otepeir npoekt "NewProject1" (25 zanncei)

B npaBoM BepxHeM yriy HaxoauTcs cBoAaHas Tabnuua pesynb-
TaToB U3MepeHun (1), kaxkaas CTpoka KOTOpPOM ONMUCLIBAET OAMH pe-
3ynbTarT.

Mpu BbIGOPE MbILLLIO MK KITABUATYpPO OQHOIO U3 pe3ynbTaTos,
OCTanbHas naowaab rMaBHOro0 OKHa MpOrpamMMbl 3anosHAETCS WH-
dopmMaumen 06 BbIbpaHHOM n3MepeHmn. Cneea BbIBOASATCS rpaduku
COXpPaHEHHOro cMrHana B BbibpaHHOM KaHarne (2) u ero cnektpa (3),
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cnpasa - Tabnvua ¢ aMnINTYAHbIMU 3HAYEHUSIMU CNEKTPa MOLLHOCTH
(4) v Tabnuua gononHuTenbHon nHgopmaumm (5).

Haza rpadmkoM curHana pacnonoxeHbl KHOMKM Bblibopa kaHana (6).

Moa Tabnuuen pe3ynbTaTOB HAaxXOAMTCS Mone Anst BBOAA KOM-
MEHTApMEB K OTAENbHbIM pe3ynbTaTaM uamepeHun (7). BBeaéHHble
KOMMEHTapUM COXPaHSOTCA BMECTe C NPOEKTOM, MNosiIBNSASCL B None
KOMMeHTapus npv Bblbope CTPoK B Tabnuue.

Bbibop ogHOro u3 kaHanos (6) NpuBOAUT K BbiBOAY rpaduKoB
CUrHana n cnekTpa MMeHHO A1 3TOro KaHana.

KHonka «Bce» BK/IOYaET BbIBOA BCeX rpadnMKoB CUrHana Of4HO-
BPEMEHHO. Ha rpadwke cnekTpa npy 3TOM BbIBOAUTCS 0606LIEHHbIN
CMeKTp BCEX KaHAN0B, KaXaas JIMHUS KOTOPOro npeacrasnsieT Mak-
CUMasibHOE 3HAYEeHWE COOTBETCTBYOWMUX TMHUA AN BCEX KaHAMOB.

Ecnv npu 3anucn pesynbtata B npubope Kakon-nmbo KaHan
6bl/1 OTKNAOYEH (He aKTMBEH), KHOMKA BblbOpa 3TOro KaHasna CTaHo-
BUTCS HEAKTMBHOW (KHOMKa 4 Ha pUCyHKe Bbile). O6bIYHO B pexmnMe
N3MEepEHNs AEKPEMEHTA OTK/TOYEH KaHan 4, T.K. U3MepeHne rnpous-
BOAUTCS C UCMOJIb30BaHNEM 3-KaHaNlbHOWM CEMCMOCTaHLMM.

[py HAXOXAEHUM Kypcopa MbILK Ha rpaduke MOLIHOCTU CreK-
Tpa, NoA rpadrKoM BbIBOAATCSA MapaMeTpbl AN bnmxanlien K Kyp-
copy MHUKM cnekTpa - YactoTa (F) n amnnutyaa (P).

B Tabnuue gononHuTensHon nHdopMaumm (5) ansg kaxaoro Ka-
Hana BbIBOAUTCS 3HAYeHWe 4acToTbl C MakCMMaNbHOW aMNIUTYaOM,
BblYUMCNIEHHOE 3HaYeHWEe AeKPeMeHTa 3aTyxaHus U nepuvoja OCHOB-
HOrO TOHa.

padmkm curHana n crekTpa MOXHO MacwTabupoBaTb U CABU-
raTb, UCMOJb3YS MbIlb UK KnaBnaTypy. Kpome Toro, MOXHoO ckonu-
poBaTb rpacvk B BUAE KAPTUHKN UK B BUAE TabNNYHBIX 3HAYEHNN
BCEX OTCYETOB, pacrneyaTaTb C NpeaBapuTesibHbIM BbIOOPOM pa3sme-
POB M PacnosioXXeHns Ha CTpaHuue. PaboTa ¢ rpacdmMkammn onncaHa B
COOTBETCTBYIOLWLEM pasaerne.
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Bxnagka «Perncrpauusa»
Ha Bknagke «Perucrpauuns» otobpaxalTcs pe3ynbTaTbl n3Me-
PEHWIA, CUMTaHHbIE U3 apxuBa «Pernctpauus» npubopa.
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Otepeir npoekt "NewProject1” (25 zanncei)

B BEpxXHeN 4YaCTh OKHa HaxoaMTCs CBoAHas Tabnuua pesynbTa-
TOB u3MepeHun (1), Kaxaas CTpoka KOTOPOW OMUCbIBAET OJMH pe-
3y/bTarT.

Moa Tabnuuen pe3ynbTaTOB HAaxXOAMTCS Mone Ans BBOAA KOM-
MEHTApMEB K OTAENbHbIM pe3ynbTaTaM m3mepeHun (2). BBeaéHHble
KOMMEHTapuM COXPaHSAOTCA BMECTe C MPOEKTOM, NOSIBASACH B none
KOMMeHTapus rnpuv Bblbope CTPoK B Tabnuue.

BHW3Yy BbIBOAUTCS rpapmK COXpaHEHHOro CUrHana B BblIbpaHHOM
kaHane (3).
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Haa rpadvkom curHana pacrnosioXeHbl KHOMKKM Bbibopa KaHana
(4), Bug coxpaHeHHoro curHana (5) v KHonka OTKPbITUS OKHa BblYNC-
nenus cniektpa (6).

Mpu BbIGOPE MbILWbLIO MW KNTaBUATYpPON OQHOIO N3 pe3ynbTaTos,
OCTasibHas Naowaib rNaBHOr0 OKHA NPOrpamMMbl 3aMOSIHAETCS WH-
dopmMaumen 06 BbIbpaHHOM M3MepeHun. Bbibop oaHOro U3 KaHanos
(kHonkamu 4) NpMBOAUT K BbIBOAY rpaduka curHana ans 3Toro Ka-
Hana. KHonka «Bce» BKNOYaeT BbIBOA BCEX rpapuKoOB CUrHania of-
HOBPEMEHHO.

Ecnv npu 3anucu pesynbTata B npubope kakon-nmbo KaHan
6bl/1 OTKAOYEH (He aKTMBEH), KHOMKA BblbOpa 3TOro KaHasna CTaHo-
BMTCS HEAKTUBHOW (KHOMKA 4 Ha PUCYHKE Bbile).

padmnk cnurHana MoXxxHo MacwTabuposaTtb U CABUraTb, UCNOSb-
3ys MbllWb M Knasmatypy. Kpome Toro, MOXXHO CKOMMpOBaTh rpa-
(UK B BUAE KapTUHKN UNn B BUAE TabMYHbIX 3HAYEHNI BCEX OTCYe-
TOB, pacneyaTaTtb C npeaBapuTeNnbHbIM BbIOOPOM pa3MepoB M pacno-
NOXeHns Ha cTpaHuue. PaboTta ¢ rpadmkamMm onmcaHa B COOTBET-
CTBYIOLLEM pa3gene.
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4 4

OKHO BbIYMC/IEHUA CNEeKTpa npouecca perucrpauuu
(BM6pPOCKOPOCTDb)

OKHO BbIYMCIIEHUS CMEKTPa OTKPbIBAETCA MpU HaXaTun Ha
KHOMKY «BbluncneHne cnekTpa» Ha Bknaake «Permcrpaums» rnas-
HOro OKHa nporpamMmsbl. Bcero oAHOBPEMEHHO MOXKHO OTKpPbITb A0 50
OKOH BbIYMC/IEHMS CMEKTPA.

B caMoln BepXHEN 4acTu OKHA PacrosioXKEH 3aroslIoBOK, OMUChI-
BAOLLMIA YCITOBUS MONYYEHNSI CUTHANa - BPEMS COXPaHEHWs, Ha3Ba-
Hne 06beKkTa, YacToTa OLUMMPOBKM N KOSIMYECTBO NIMHUK CNEKTPA.
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B NneBOM BEPXHEM Yr/ly OKHA HaxOAUTCS BbIYUCIIEHHbIA ANS
yyacTka curHana rpaduk cnektpa (1). B HMXKHEN YacTu - yyacToK
rpapmka curHana, rno KOTopomy BblumcieH cnekTtp (2). Cnpaea oT
rpacduka cnekTpa - Tabnmua aMnNAnTyAHbIX 3HAYEHUM NIMHUW CNeKTpa
(3), Tabnmua HanaeHHbIX U BbIMMCIEHHBIX NAapaMeTpoB criekTpa (4).
Haa rpadmnkoM curHana - KHornku Bblibopa kaHana (5), kombo-60kc
BblIbOpa KonMyecTBa NMHUK cnekTpa (6), kombo-60kc BbibOpa napa-
meTpa (7) (BnbpoyckopeHue A, BubpockopocTb V unu subponepeme-
weHune S). MNpun NpocMOTpe CMrHana nepemMeHHOro Harnps>XeHus Unu
CEMCMOCUIHana Ans BblYUC/IEHUSI OEKPEMEHTa 3aTyxaHusi Kombo-
6OKCbl HEAKTUBHbI.

Moa rpacdnKoM cMrHana pacrnosioXeH ABMXOK YCKOPEHHOW Npo-
KpyTkuM (8) ans 6bICTPOV NPOKPYTKM CUIHAa BO BPEMEHW.

Bbibop oaHoro n3 kaHanos (5) npueBoouT K BbiBOAY rpaduka
CUrHana ans 3Toro kaHana. KHornka «Bce» BKOYaeT BbiBOA BCEX
rpacnKoOB CUrHana ogHOBPEMEHHO.

Ecnv npu 3anucn pesynbtata B npubope Kakom-nmbo KaHan
6bln OTK/OYEH (He akTUBEH), KHOMKa Bbl6Opa 3TOro KaHasna CTaHo-
BUTCS HEAKTUBHOMN.
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Bua curHana (BubpoyckopeHue, BM6pOCKOpPOCTb, BUbponepemMe-
LLIEHWE, HanpshKEHWE, CEMCMOCUIHAM) MOXHO OnpeaenuTb Mo noa-
MMCK Ha NEBOWN LWKane rpaduka curHana (2).

Mpn BbIbOpe KONMYECTBa NWHWMIA cniekTpa B KOM60-6okce (6)
MacwTab rpadumka cMrHana aBToMaTUYECKU U3MEHSIETCS, YTODObI Mo-
Ka3aTb MMEHHO TOT Y4YaCTOK CUrHana, rno KOTOPOMY BblUMCNSETCS
cnekTp. MNpadmk cnekTtpa (1) n Tabnuupl (3, 4) NepeBbIYNCAAIOTCS
NS BbIOpaHHOIro KONIMYECTBa JIMHUMN.

KoMb60-60kc BblI6Opa napametpa (7) no3BonsieT BblbpaTb BUO-
poyckopeHue (A), sBubpockopoctb (V) nnn snbponepemelteHune (S).
[pn cMeHe Bblbopa nepesanonHseTca Tabnuua (3) n rpadmk (1)
cnekTpa. lMoanuck neBown WKanbl rpadvka BCeraa COOTBETCTBYET Bbli-
6paHHOMY nMapameTpy.

[py HaxoXXAeHMWM Kypcopa MbllM Ha rpaduke cnekTpa, noA
rpacKoOM BbIBOASTCA NapaMeTpbl AN 6nvkaniien K Kypcopy NMMHUN
cnekTpa - yactota (F), amnautyaa (A, V nnn S, B 3aBUCMMOCTU OT
BbIBOAMMOrO NapamMeTpa), a TakKe CpeAHeKBaApaTUYHOE 3HaYeHue
BMOPOCKOPOCTM N aMNANTYAHOE 3HayeHne BnbponepemeLleHns, Bbl-
YUCNIEHHOE ANS 3TOM NIMHMKM 1 no 10 6AMKaNLLIMM NIMHKAM CrneBa U
CnpaBa OT Hee. [1p1 NPOCMOTpE CUrHasMa HanpsKeHUs UIN CENCMO-
CUrHasna nons BMb6pOCKOPOCTM N BUbpoOrepeMeLleHns OCTaroTCs Mny-
CTbIMWU,

B Tabnuue nononHutenbHom nHdopmaunm (4) Ana Kaxkaoro Ka-
Hana BbIBOAUTCS 3HAYeHWe 4acTOTbl C MaKCMMaslbHOM aMnUTyaon
(MOXXET He coBnaaaTb C YAacTOTOM JIMHWUM CMEKTPa, BbIBOAMUTCA Ha
rpad ke crnekTpa OTAENbHOM JIMHMEN YEPHOIro LBETA), CPeAHEKBAA-
paTU4YHOe 3HayeHne BUO6POCKOPOCTUN U aMMITYQHOe 3HavyeHue BUb-
pornepeMeLleHns, BblUMCNEHHOE MO BCEM NIMHUSAM cnekTpa. Mpu npo-
CMOTpe CENCMOCUrHaNa BMeCTo BMBPOCKOPOCTN 1 BUbponepemelle-
HWUS BbIBOAATCSA 3HAaYEHUS AEKPEMEHTA U Nepmnoaa OCHOBHOIO TOHa.

padmkm curHana n cnekTpa MOXHO MaclwTabuposaTb U CABU-
raTb, UCMOJb3YS MbIlb UK KaBuaTypy. Kpome Toro, MOXHO ckonu-
poBaTb rpadvK B BUAE KAapTUHKN MK B BUAE TabnM4YHbIX 3HAYEHWU
BCEX OTCYETOB, pacrnedataTb C NpeaBapuTeNbHbIM BbIBOPOM pasmMe-
POB 1 pacrosioXXeHus Ha cTpaHuue. PaboTa ¢ rpadpmkamm onncaHa B
COOTBETCTBYIOLWEM pasaene.

[pu nepemelleHnn rpadnka curHana aBToMaTUYeCcKn rnepeBsbl-
UYNCNSAETCA CreKkTp, nepesanonHsaeTcs Tabnvua n rpadumk cnekTpa.
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Ecnu mMacwTab rpadmka curHana 6bin M3MeHeH, ero B nobon
MOMEHT MOXHO NPWBECTU B COOTBETCTBME CO CMEKTPOM, UCMOb3ySA
coyeTaHne knasuw Ha knasumaTtype K «Ctrl+V¥» nnm meHio «Mac-
wTab No yMONMYaHMIO» MO LWEeNYKYy MPaBOM KHOMKM MbIWKW Ha rpa-
(pmke. MacwTtab no yMOI4aHUIO 3aBUCUT OT BblIOpaHHOIro KONn4ecTBa
JIMHUK cnekTpa.

Konwyecteo KonwuyecTteo

MMHWIA CNeKTpa OTCYeTOE
200 512
400 1024
800 2048
1600 4 096
3200 g 192

6 400 16 384

12 800 32 768

OKHO BbluMCNIEHUA cnekTpa (AeKpeMeHT

OKHO BbIYMCNIEHNS CMEeKTpa OTKPbLIBAETCH NPW HaXaTuM Ha
KHOMKY «BbluncneHune cnekTpa» Ha Bknagke «Peructpaumns» rna.-
HOro OKHa NporpamMMbl. Bcero ogHOBpEMEHHO MOXHO OTKpPbITb 0 50
OKOH BbIUYMNC/IEHMS CNEKTpa.

% BeluMCneHne CnekTpa npouecca perucTpauin
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1,82 | 0,3461 10,2354  0,0117
1,83 | 0,9233 OJ,3611 0,238

1,84 L—i‘:—-ﬁ

1,85 0,4115  0,5061  0,0302 -

0.3

05 4

04 e

CeACMockHan

02
0 I"I.I.I-llu-l-ll.III|-||II|IIII|II.|‘| | ‘Ih.llI|..|||||I.|.|||.I.|||.|.I..||.||| Mapametp | 1 2 3

15 16 17 18 18 2 21 22 Fmax, | 1,834 1,340 2,173
HactoTa, My Dec n,n44256.,n3u 867 0,016 870
g
F=1,84Iy P=1,000 P T.cex 0,5453  0,5434  0,4602

1000 « D -

CencMocikHan

1180
Bpema, cex
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B camMon BepXHeN YacTu OKHa pacronoxXeH 3aronosok (1), onu-
CbIBAOLLMIA YCNOBUS NMOJTYYEHUSI CUTHaMa - BPEMS COXPaHEHMSs], Ha3Ba-
HMe 06bekTa, YacToTa OLMGPOBKM U KOMYECTBO JIMHUI CNEKTpa.

CnpaBa OT 3arofioBKa HaXoAUTCS KHonka (2) 4nsa neyaTy otTyeTa
no NOCT 34081-2017.

B neBOM BEpPXHEM Yrnly OKHa HaxoAWUTCS BbIYUCIIEHHBLIN ANS
y4yacTka curHana rpaduk cnektpa (4) n naHenb AN orpaHUYeHus
AnanasoHa yacTtoT cnekTpa (3). B HMXKHEN YacTu - ydacTok rpadmka
CurHana, no kotopoMy BbiumncneH criektp (9). Cnpasa oT rpadwuka
cnekTpa - Tabnuua aMnIMTYAHbIX 3Ha4eHnn nuHuK cnekTpa (5), Tab-
NIMU@ HaWAEHHbIX M BbIYUCIIEHHBIX MapaMeTpoB cnekTpa (6). Han
rpapMKoOM CurHana - KHornku eblbopa kaHana (7) n kKoMbo-b0oKcbl Bbl-
6opa KonnyecTBa NMMHUA cnekTpa u napaMeTpa (8). MNpu npocmoTpe
CEeMCMOCUIrHana Ans BblYMC/IEHUSI AEKpEMEHTa 3aTyxaHusi Kombo-
60KCbl HEAKTUBHbI.

Moa rpadnkoM cMrHana pacrnosioXeH ABUMXXOK YCKOPEHHOW Npo-
kpyTku (10) ans 6bICTpON MPOKPYTKM CUrHaNa BO BPEMEHM.

Bbibop ogHoro mn3 kaHanos (7) npvBoAUT K BbiBOAY rpaduka
CUrHana ans 3Toro kaHana. KHornka «Bce» BKOYaeT BbiBOL BCEX
rpacnKoOB CUrHana ogHOBPEMEHHO.

Ecnn npu 3anucn pesynbTtata B nNpubope Kakon-nmbo KaHan
6bl/1 OTKAOYEH (He aKTMBEH), KHOMKa BblbOpa 3TOro KaHasna CTaHo-
BUTCS HEaKTUBHOW (KHOMKa 4 Ha PUCYHKE).

Mpn HaxoXxaeHuu Kypcopa Mblwn Ha rpaduke crnekTpa, noj
rpacKoM BbIBOASATCA NapaMeTpbl Ans 6nvkaniien K Kypcopy NMMHUm
cnekTpa - yactota (F) n amnnutyga nmHumn cnektpa (P).

B Tabnuue pononHutenbHoM nHdopmaumnm (6) Ang Kaxkaoro Ka-
Hana BbIBOAUTCS 3HAYEHME YacTOTbl C MaKCMMasibHOM aMnInTyOou
(MOXeT He coBnagaTb C YaCTOTOM JIMHUKU CMEKTpa, BbIBOAUTCS Ha
rpadmKe cnekTpa OTAENbHOM NIMHUEN YEPHOro LIBETA), AEKPEMEHTA
N nepnoga OCHOBHOIO TOHa.

padmkm curHana n crnekTpa MOXHO MacwTabupoBaTb U CABU-
raTb, UCMOJIb3YS MbIlb UK KnaBuaTtypy. Kpome Toro, MOXHoO ckonu-
poBaTb rpadvk B BUAE KAPTUHKN UK B BUAE TabNMYHbIX 3HAYEHNN
BCEX OTCYETOB, pacrneyaTaTb C NpeaBapuTesibHbIM BbIOOPOM pasme-
POB M PacnosioXXeHns Ha cTpaHuue. PaboTa ¢ rpacdmMkammn onncaHa B
COOTBETCTBYIOLLEM pa3aene.
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[pu nepemelleHnn rpadnka curHana aBToMaTUYeCcKn rnepeBsbl-
UYMCNSAETCHA CNeKTp, nepe3anonHsaeTca Tabnuua n rpaduk cnekTpa.

Ecnn mMacwTab rpadmka curHana 6bin n3MeHeH, ero B nobon
MOMEHT MOXHO MPMBECTM B COOTBETCTBME CO CMEKTPOM, UCMONb3YS
coyeTaHue kHonok Ctrl-¥ nnm meHio «MacwTab no ymonyaHuo» no
LLIe/TYKY NPaBOM KHOMKM MbilLM Ha rpaduke. MNpy npocMoTpe CENCMO-
CUrHanoB MacwTab no ymonyaHuto - 2048 otcyeToB, HEOOXOAUMBIX
NS BbluncneHms cnektpa Ha 1000 nuHmi (n.5.3.1, Tabn.3).

MNMaHenb ANs orpaHMYeHusl amanas3oHa 4acToT cnekTtpa (2) B
BEPXHEN YaCTU OKHa MpW yCTaHoBKe dnaxka «nanasoH» Mno3BO-
nseT 06HYIUTb 3HAYEHNS IMHWUWA CMIEKTPA, KOTOpbIE rapaHTMPOBAHHO
He OO/MKHbl Y4acTBOBATb B BbIUYUC/IEHUN OEKpPEMEHTa 3aTyxaHus u
nepvofa OCHOBHOIO TOHa.

Pa6boTta c npoekTamMu

Mpn 4YTeHn daHHbIX M3 nNpubopa aBTOMAaTMYeCKM CO34AeTCs
NPOoeKT C Ha3BaHWeM rno ymondyaHmio «NewProject0», «NewProject1»
nTA. MOXHO TakXXe OTKPbITb MPOEKT, CO3AaHHbIA paHee (C MOMOLLbO

KHOMOK = namn MeHio «®ain>»).

% BWMBPAH-3 (1.0.0.0 ot 29.07.2025)

Daiin  MNpwéop [apamerper  [Nomows

=& ?)

satysauA | Pervctpauua

Hoewid npoekT Ctrl+M

= OTKpbITE NPOEKT... Ctrl+O

.I OTkpbITe NOCAEZHAA... C:\Usersh, MDocumentshInterpribor\Vibran3\Projects\28_07_1.vbr3 *

L
% CoxpaHuTe NpoekT Ctrl+5 Q OuncTka cnucka

L
H CoXpaHWTE NPOEKT Kak..,

3aKpbITE NpoEKT

Q YaaneHwe npoekTa

bt [Meuats OTUETA...

g Briog

Mpn co3gaHum («HoBbIM NpoekT») unnM OTKpbITUM («OTKPbITb
MNPOEKT...») NOABMSETCS CTaHAAPTHbIA AMANor OTKPbITUS NN COXpa-
HeHus danna.

63



CTEpBITE

[Manka:

Manens
BeICTpOrD 40CTYNa

PaBouni cTon

™

BubnuoTtekn

=

3TOT KOMNEHTER

Projects

ra =

[ 23_07.vbr3

[ 28_07_1.vbr3

[ ] M.vbr3

| N1 2025.07.04.vbr3
| N2 2025.07.08.vbr3
| | NSS(Mocksa).vbr3
|j MewProjectovbr3

|j MewProjectl.vbr3
|j MewProjectd.vbr3
|j MewProject3.vbr3
|j MewProjectd.vibrd
|j MewProject3.vbr3
|j MewProjectt.virs

> = g |

Jarta n3meHeHnA

25.07.2025 9:21

28.07.2025 1728
02.07.2025 15:29
11.07.2025 23:00
08.07.2025 13:49
04.07.2025 10:52
25.06.2025 17:46
28.07.2025 14:08
23.07.2025 1743
28.07.2025 14:48
11.07.2025 15:51
11.07.2025 1717
17.07.2025 16:34
04.07.2025 15:15

|j Voznesensky.vbr3

Ar a1 nnam mane 4n a4
Iq. 1

Hram saiina:

Twn dainos: Faine npoekTa (~vbrd)

Ans co3gaHns NpoekTa HY)KHO BblObpaTb Manky, rae XpaHsaTcs
npoekTbl (Mo yMonuaHuio - nanka «Project» B nanke «<[loKy-
MeHTbI>\Interpribor\Vibran3\Projects») n 3apaTb Ha3BaHue daina
npoekTa B none «Mma danna». Ansa oTKpbITUS CyLLECTBYIOLLEro Nnpo-
eKTa HY>XHO BblbpaTb ero 1 HaxaTb KHOMKY «OTKpbITb>».

[py OTKPLITUKN MpPOEKTa NOSIBNSETCS OKHO MHMOpMaUuK, B KO-
TOPOM YKa3aHO KOIMYECTBO pe3y/ibTaToB B pexmnmax Bubpomsmepe-
HUWN, U3MEPEHUN AEKPEMEHTA 3aTyXaHUs N permcTpaumu.

NMpoeepedo  JNofaeneno CoBnaneHdid

BuOpouM3mMepeHuna 9 9 0

:
HexpemenT 9 9 0

j
Perucrpauun ¥ ¥ 0

OTKpbITbIA NPOEKT MOXET OblTb COXPAHEH NOA TEM XK€ UMEHEM

(KHOMKa = nnn MeHto «@ann» - «CoxpaHUTb NPOEKT») Unn ApyrnMm
nmeHeM («Pann» - «CoxpaHMTb NPOEKT KaK...») UM NPOCTO 3aKpbIT

(kHoMka |, MeHto «daiin» - «3aKpbITb MPOEKT»).
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BMEPAH-3 (1.0.0.0 ot 29.07.2025) * BMBPAH-3 (1.0.0.0 ot 29.07.2025)

Dain  MpwBop Mapamerper  [Nomo Maiwn  [NpwBop Mapamerper  [Nowmo

Hoeeld npoekT Ctrl+M Hoewld npoekT Ctrl+MN
L‘M::| OTKpPBITE NPOEKT... Ctrl+0 E L‘M::| OTKpBITE NPOEKT... Ctrl+0 E
L“H OTKpBITE NOCNEIHWA.., ’ L‘M::| OTKpbLITE NoCNEgHKA.., r
% CoXpaHnTE NpoekT Ctrl+5 % CoXpaHnTe NpoekT Ctrl+5
-
=] CoxpaHnTe NPOEKT KaK... h. % CoxpaHWTe NPOEKT KaK...
_i_ JaKpeITe NpoEKT BB JaKpbiTh NPOEKT h‘
Q YaaneHwe npoekTa Q ¥paneHwe npoekTa
bt [eMaTh OTHETA... dety [MevaTe oTHETA...
— =
g Bbnog g Bexog

[lo Toro, kak 6yAeT OTKPbIT UK CO3[aH KakoM-1Mbo NpoekT, B
3arosI0BKe rNaBHOrO OKHA MporpaMMsbl NMocse Ha3BaHWsl NPOrpamMmbl
BbIBOAUTCS €e BepCusl.

BMEPAH-3 (1.1.7.11 ot 11.09.2025)

Ecnn OTKpbITb KaKOM-TM60 MPOEKT, B 3arofIOBKE MOSIBASIETCS
Ha3BaHWe 3Toro npoekTta. Ecnv npoekT usMeHeH (CYMTaHbl HOBblE
WKW yaaneHbl Kakne-nmbo AaHHbIE), NOCNE UMEHW MOSIBNSIETCS 3BE3-
N04Ka, YKa3blBalolas Ha HeOBXOAMMOCTb COXPaHEHMS! AaHHbIX ne-
pel 3aKpblTMEM MPOEKTA, MPOrpaMMbl UKW Nepes OTKPbITUEM ApY-

roro NpoeKkTa.

Ecnv Tenepb NonbITaTbCs 3aKPbITb NPOEKT, NPOrpaMMy Uam oT-

KpPbITb HOBBbIA MPOEKT, NporpaMmMa 3aAacT BOMpoc 0 HEO6X0AMMOCTU
COXPAHEHUS MPOEKTA.

BWUBPAH-3 - MewProject! *

JaHHble BbIAKW M3MEHEHBI
CoxpaHWTE M3MEHEHNAT




Ecnn otBeTnTb «[a», NpoekT byaeT nepesanucaH nog TeM xe
MMEHEM, NoA KOTOPbIM 6biN1 OTKPLIT. ECINM NPOEKT HY>XHO COXPaHUTb
noa ApPYrMM NMEHEM, CieAyeT HaXkaTb KHOMKY «OTMeHa» 1 BOCMNOJb-
30BaTbCs MeH0 «®Pain» - «CoxpaHuUTb NPOEKT Kak...»

Mpn HEo6X0AMMOCTU OTKPbITb MPOEKT, KOTOPbIA YXXe& OTKPbI-
BaJIC paHee, MOXHO BOCMO/Ib30BaTbC MeHI0 «®dann» - «OTKpbITb
nocneaHun...». B 3ToM MeHI0 B BEpXHEW CTPOKe BCeraa pacnosara-
eTCS MMS NPOEKTa, OTKPbLITOro nocneaHMM. CnncoK OTKPbITLIX Mpo-
EKTOB MOXET 6bITb CTEPT yepe3 MeHo «Pannn» - «OTKpbITb NOCNea-
HUM...» - «OUNCTKa CrnMCKa».

BONMbWNHCTBO AEWUCTBMMA C NPOrpaMMOK BbI3bIBAOT MOSIB/IEHNE
COObLLEHNN B CTPOKE CTaTyCa B HMXXHEN YacTh okHa. CoobLieHuns co-
XPAHSAKTCSA A0 3aKpbITUS NPOrpamMmebl. [OCMOTPETb COXPAHEHHbIE CO-
obLleHns NporpamMMbl MOXKHO, HaXXaB YKa3aTeNleM MbIW Ha CTPOKY
COCTOSIHMS.

MictopwA cooBLeHnil B CTaTyC-CTROKE

15:52:01.,904: NMprdop nogknoyeH k USB-nopry

15:52:02,003; CHHYpOHMSAUMA BREMEHH. ..

1552020171 CHHEpOHWEAUKA BREMEHM HE TREOYETCA

15:52:17 082 YreHue 1z npubdopa

15:52:17.168: Boero sanuced & npugope: 3 -5

15:52:17 280 YreHue gaHHE-. ..

15:52:17.411: YUreHue apHuEa BMOROMStEREHIE

15:52:18,364: HreHue apHuBEa perMcTpaLiM

15:54:23 760 Yrenve sagepwenn. Jofasneqo sanucei: 3-0-5
15:85:37.328: OTkpeMo OKHO pPEAAKTHPROESHUA HAZEaHWE OFEEKTOR
15:55:37.339; YTeHue HazeaHHA ot eKTOE

15:55:37 444; HazeanvAa ofeekT 0B CYMT aHE

PaboTta c rpacdhmkamu

pacmnKM CUrHANOB U CNEKTPOB MOXHO U3MEHSITb NPWU NMOMOLLN
MbIlWK UK KnasuaTtypsol MK, Bblbrpas 1 yBennumeas HyxHble par-
MEHTbI.

Mpy HaBeaeHUN Mblln Ha rpadmK 1 HaxxaTton knasuwwe Ctrl Ha
knasmatype [K, BpalieHme Kkoneca Mol 6yaeT n3MeHsaTb MaclTab
rpacdmka. Ecnn knasmwa Ctrl He Ha)kaTa, BpalleHMe Kosieca MbIln
bygeTr cMewaTb coaepxumoe rpaduka BneBo-BnpaBo. MOXHO MC-
NONb30BaTb AN CMELLUEHUS ABMXXEHME CAMOWN MbIlLX, €CNN MPU 3TOM
YAEPXMBATb HAXXaTOW MpaByk KHOMKY MbiWwK. [locne HaxaTtus nto-
601 KHOMKM MbILLM Ha BbIBPaHHOM rpadurke MOXHO TaKXXe UCMoJb30-
BaTb KYPCOpPHbIE K/TaBULLIM Ha KiaBUaType.
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Mo rpacdnkoM cCrekTpa HaxoauTCs MHMOPMaLMOHHas CTPOKa,
Ha KOTOPYIO BbIBOAATCHA 3HAa4YeHUs NapamMeTpoB, onpeaensieMble rno-
noxexHmem Mbln. «F=...lN'y» n «A=...M/C:» - 3HAa4YeHUs 4YacTOTbl U
aMnAnTyabl BbIOpaHHOW NMHMM cnekTpa. «Vrms» - cpeHeKBaapaTy-
yeckoe 3HaudeHune (CK3) BnbpockopoCcTun, Bbl4YMCIEHHOE NO aMMNUTY-
AaM BblOpaHHOM NMHMKM cnekTpa u no 10 coceagHnM NUHUSM CleBa U
cnpaBa OT BblbpaHHOW. «Sam» - aMnNInTygHOE 3HayeHne Bubpone-
peMeLLeHns, BbIYMCIIEHHOE MO TeM Xe BblOpaHHbIM JIMHUAM.

16
14
12
10

. K

BubpoycropaHme, mic2

&
4
2
0

0 20 40 60 a0
YacroTa, My

| A=15731m/c2 | Vims=29,526mm/c | Sam=110764m... ;

Moa rpacvkoM curHana Ha BKIAAKE «Perncrpauus» u B OKHe
BbIYMCIIEHNSA CNEKTPA HAaXOAUTCA ABUMXXOK ObICTPON NMPOKPYTKU CUT-
Hafa A1 NOUCKa YYaCTKOB CUrHana Ans BblMUCIIEHUS CMEKTPA.

1{2|3 4| Bce Butipockopoctn BoiuMcneHue cnexkTpa

400

2000 KA A
'_ Il | I I!.f_lJ_’'Il.llll_’l'_[l,l_’''II.U.I“.I.“J"Il[_l"'_l]_“'‘_l'll_’”Ill_”'|:_lJI’'|f_lll.'l'_lll_ll''_I.J‘J_.'''_lJ}'"_l[_l_"'_l].:'"|:_Ill_’'|:Il_lll“ll.ll_"'_|-11_'I'_lllllll''Illl_.:l”_lJ.:I I LML
0 Ul -. I || -_‘1‘]-[‘”]“”]1|[‘[]‘1::[]]1.(‘[]‘1::.fnll-[‘”‘1--{[]‘1-(‘[‘[1‘1-[”1nfhnrl'].]n”.]-]:(.”.]:.r‘”‘]-r‘[T]‘:I-[h‘lnf.['|1s[”1::fhn(”‘]::r.ﬂll:[J]HHJ]HWJ]H!"]J)[][]J'l]lnmllﬂll][”]!'l]

oo W EN YRS

BApOCKopocTs, MMIC

-400

795 80 80,5 a1 815 a2 25 83 835 34 84,5 85 855 86 865 ar 875
Bpems, cex

4 4

CurHan MOXHO CABUraTb MbllWbO C YAEPXaHWEM MpPaBOU
KHOMKW, KONECoM MbilwK, Knasuiiamm € n P knaematypbl MK, kim-
KaMu MbIlWKM MO ABWXKKY MPOKPYTKU BHWU3Y OKHa C rpadukom. [Npu
3TOM ABWMXOK BCerga nepeaBuraeTcsi CMHXPOHHO C rpadnkoM. B okHe
BblYUMCNEHNS CNEKTpa Npu nepeMeLlleHnn rpaduka curHana aBToMa-
TUYECKN MepeBbIYNCSETCS CNeKTp, nepe3anonHseTcs Tabnuua u
rpadumk crnekTpa.

B 3aBMCMMOCTM OT TuNa rpaduka HECKONbKO OTNIMYAIOTCA WX
BCMJbIBAOLLME MO NMPABON KHOMKE MbILLM MEHIO.
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9 E 80 ‘ | Kenupoeate rpaduik (M3cBpaxeHue)
i— Konupoeate rpaguk (M3obpaxeHne) k. a 40 1;
z w20 1t 423 Konupoeats gaHHeie rpadmka
g 20 o 0 1
g 4123 Konwposats aanHeie rpadmka =] ' f
5 15 8 -209 1 ety [Neuatb rpadmka
= g -af 1 —
2 1ol == Meuate rpaduka g - 1
e = a5y -
= \/ MokasblBaTe OTCHETEI TOUKAMKA k‘
B 5 -80
‘
o 100 v v v v v 0
0 20 40 B0 80 100 0 0,02 0,04 0,06 0,08 0.1 0,12
YacToTa, [y Bpems, cex

2 800

= 600 Konwposate rpadgme (M3obpasxeHne)

£ 400

é_ 200 ':'. i I'L'. FAN 123 Kenupoeate gaHHele Buanmoi yacTn rpaduka 'r\' AAARAARA

Ll I i 1
& -200EVVVERY — Mewate rpaduka SRR ERRR
S -a00
245 246 247 248 245 25 251 252
Bpemn, cek
4 4

MyHKT «KonmnposaTb rpadunk (n3obpaxkeHne)» konupyet B by-
dep obMeHa Windows Becb rpaduk B Buae KapTuHKN. CKonNnMpoBaH-
HbI rpaduK MOXHO BCTaBUTb B ntobon gokymeHT MS Office, npo-
rpaMMy NpocMoTpa 1 peaakTUpOBaHUS N306paxkeHnn u T.n.

MyHKT «KonupoBaTb AaHHble rpaduka» nnm «KonnposaTtb AaH-
Hble BUAMMOW YacTu rpaduka» konmpyet B bydep obMeHa Windows
Tabnmuy n3 ctonbuoB BPEMEHM N 3HAYEHMI OTCUYETOB rpadmka.

MyHKT «[MeyaTb rpauka» OTKPbIBAET OKHO NpeaBapUTesbHOMo
MNpOCMOTpa NneyYaTn, B KOTOPOM MOXHO BblOpaTb MCMONb3yeMbIA ANs
ne4yaTtn NpuHTep, dopmMaT NncTa bymaru, pacnonoxeHue rpaduka Ha
JIUCTE M pa3Mep 3aronoBka (MeHseTca ABUXKOM Detail BHM3Y OKHa C
rpacmkom). Pasmepbl rpadmka MOXXHO U3MEHUTb MbILbIO, NCMONb3YS
NYHKTUPHbIE JINHUM NO KpasM. TakXe MbIWb0 MOXHO ABUraTb rpa-
U1K no nucry.
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TeeChart Print Preview g

Printer: Microsoft Print to PDF ~ [ Setup... ] [ Print ][ Close ]
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MyHKT «loKa3biBaTb OTCYETHI TOYKAMMU» BK/IHOYAET/BbIK/IIOYAET
OTOBpaXxeHMe OTCYETOB Ha rpaduke CUrHanoB.
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Bpewms, cek

0,08 0,1 0,12

Fopsauue knasuwin ansa paborbl ¢ rpadpukamm
Ana Toro, 4To6bl BOCMOML30BATLCA KHOMKaMK Mpu paboTte C

HY>XHbIM rpadrKOM, CHa4asna HY>XHO BblbpaTb 3TOT rpadumK, LWeNKHYB
MO HEMY KHOMKOW MbILLN.

KHonku nepemewieHuUs1 kypcopa «Bneeo», «Brnipago».

CasuratotT msobpaxeHue rpaduka crnekTtpa WM CurHana —
BNEBO WK BNpaBo. 'padnKkn MOXHO cABUraTb TOMLKO B npeaenax
33/1aHHOr0 AMarna3oHa 3HauyeHW, NO3TOMY CHauyana MOXET MOoHa/10-
BUTbCA N3MEHUTb MacLuTab.
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Caguratb rpadmKu MOXHO TakXKe MbIWbiO, UCMONb3ys KOMeco
WM NepeMeLlas Kypcop Mbiluv Npy HaXkaTon npaBou KHOTKE.
KHonku «PageUp», «PageDowny». CaBuraloT un3obpaxkeHune

rpacuka cpa3y Ha BCIO LUMPUHY BbIBOANMMOM YacTu rpadmka.
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Aod
KHonku «Home», «Endy». BbiCTpbIM Nepexo B Hayano/KoHew
rpaduka.
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Komb6uHauusi kHonok «Ctrl-4>», «Ctrl-p». IamMmeHeHne Mac-

lwTaba rpaduka.
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10 20 30 40
YacrtoTa, Ny

Takke Anst U3MeHeHns1 MaclTaba MOXXHO MCMOMb30BaTh KONECO
MbILLIW, YAEPXKMBAA Ha KnaBmaType KHonky «Ctrl»,
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Komb6uHauusi_kHonok «Ctrl-V¥>». BblbupaeT Macwtab rpa-
d1ka no ymonyanuto. Ansa rpadmuka cmrHana BubpounsmepeHus, ae-
KpeMeHTa 3aTyXaHusa nnun perncrpaunmn ato 2048 otcuetos. [And rpa-
(PMKOB B OKHE BbIUMCIEHUS CNEKTPA — 3TO KOJIMYECTBO OTCYETOB, MO
KOTOpbIM 6bin BbluMcieH cnektp (oT 512 npu Bbibope 200 nuHWi
cnekTpa Ao 32 768 npwu Bbibope 12 800 nuHun). ns rpadmka crek-
Tpa 3TO MacwTab, nNpyn KOTOPOM BUAHbLI BCE JIMHUWN CreKTpa.

s
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¢ o IR AR AR RO R AR R
% VE | IITIAERRRRARELERERRRAAAR AATLELELRLRRR HTALELELRRREARARAALAL AR RARA AL RLRRRARAAAALALAY ARRRARHALHARIARRARARARI ) AERRRRRAAM N
e T
& SoffH I I AR R
o L R R R L LR R AR R R R L]
o LLEELEEEELEEEEEEEEEEEEEEEE R R EEEEEE R EE R EEE T
0 02 04 0,6 0.8 1 1,2 1,4 1,6 1,8 2
Bpema, cex
I
= 002
z
Zz 0015
(=1
2 ot
=
2 0005
=
o 0
0 500 1 000
YactoTa, Ny,

Komb6uHauusi kHonok «Ctrl- A » (TonbKO Ans rpadvKoB criek-
Tpa) BelbupaeT nMHMIO cnekTpa C MakCMMalnbHbIM 3HAYEHMEM U NO-

MellaeT ee B LUeHTP rpadunka C MakCMMasbHbIM YBETIMYEHUEM Mac-
wTaba.

0,02
0,015
0,01
0,005

BubBpoy copaHre, pic2

900 950
YactoTa, Ny,
Kpome Toro, B Tabnuue 3HayeHuI CnekTpasnbHbIX IMHUIA aBToO-
MaTUYECKN BbIBMpPAETCS CTpOKa, COOTBETCTBYIOLAS MaKCUMMaNbHOWM
NIMHUK CNeKTpa.
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N3MeHeHne Ha3BaHUU 06bEKTOB

MporpamMma npeaocTaBnsieT BO3MOXHOCTb W3MEHEeHUs Ha3Ba-
HUA 06BEKTOB B MEHIO Npubopa «O6bekT». [Nns 3TOro Hy>HO Bbl-
6paTb NYHKT MeHto «[pnbop» - «M3MeHeHne Ha3BaHNN 0O6BHEKTOB.

®" BMBPAH-3 (1.0.0.0 ot 29.07.2025)

Paiin  MpuBop [MNapamerpel  MNomows
ﬂ CuntaTe Ctrl+R.

Ormcal - CrpUHLWCT

L=

- ameHeHne HaseaHnin 0O BEKTOE k.

O CrHxpoHuzauma epenedi o MK

MosaBUTCA NpeaynpexaatoLLee coobLIeHME O MEPaX OCTOPOXHO-
CTW NPU U3MEHEHUWN HA3BaHWI 06BEKTOB.

BEWMEBPAH-3 - NewProjectl

Mpn M3MEHEHMK Ha3BaHMI 0BBEKTOB 3aNNCK B 3pXMEE NPWBOPa MOTYT CTaTk HEKOPPEKTHBIMM,
PekomengyeTca ouNCTUTE apxue B nprBope!

ok

CooblLLeHne npeaynpexaaeT nosb3oBaTeNs 0 TOM, YTO nocne
M3MEHEHUS Ha3BaHUN 06BEKTOB, CTapble JAHHbIE U3MEPEHUMN, CUU-
TaHHbIE U3 Npubopa paHee, Nosy4YaT HOBble Ha3BaHUSl 06BEKTOB. ITO
MOXET NPUBECTU K OLLIMOKAM.

Mocne HaxaTuss «OK» OTKPOETCS OKHO peaaKTUPOBaHNSA Ha3Ba-
HUMN.
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HazgaHue ofbekTa Obiject name

Maoname-1

Bes MivieHW-2 Moname-2
Bz urieHu-3 Monarme-3
Ees vmeHW-4 MHoname-4
Bes urieHW-5 Moname-5
Bes umeru-b Maoname-&
Bes kivieHW-7 Moname-7
Bz HrieHu-8 Monarme-3
Bes -9 Maoname-9
Bes Wenw-10 Monarme-10
Bes wreHH-11 Monarme-11
Bes ueHu-12 Maoname-12
Bes WreHW-13 Monarme-13
Bz ureHu-14 Monarme-14
Ees vmeHn-15 MHoname-15
Bes wreHu-16 Moname-16
Bes ueHu-17 Maoname-17
Bes veHW-18 Moname-18
Bes wreHw-13 Monarme-13

Bes vreHu-20 Maoname-200

Wz npudopa Mz daiina Mo yrdonyaHK

B nputop B aalin Jakpeme

B Tabnuue MOXXHO U3MeHSTb Ha3BaHUS 06beKTOB (ANIMHA orpa-
HUYeHa, Npy NONbITKE 3a4aHUS C/IULLKOM ASIMHHOIO UMEHU HaXkaTble
KNaBULLIM UCHOPUPYIOTCS), CYMTaTb HasBaHMs U3 npubopa vnan ms
danna, 3anucaTtb W3MEHEHHblE Ha3BaHMs B MNpubop wmnu dann.
MO>XXHO BOCCTAQHOBUTb 3HAUYEHUS NapaMeTPoB MO YMOSHYAHUIO.

MNocne 3anucu B Npnbop BCe CUYUTbLIBAaEMblE U3 Npubopa m3Me-
peHns B none Ha3BaHusl obbekTa byayT coaepXxaTb Ha3BaHUSA U3 OT-
peAakTUPOBaHHOIO CrMCKa.

CuHXpoHM3auuMa YacoB npubopa

MeHio «CnMHXpoHM3auma BpemMenu ¢ MNMK» nnn KHonka © nosso-
NAOT BblAATb Ha NoakItoYeHHbIM K MK npubop KoMaHAy YCTaHOBKM
TEKYLLEero BpeMeHN.
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®" BMBPAH-3 (1.0.0.0 ot 29.07.2025)

Dain MpuBop [Napamerpel  [Nomowe

ﬂ Cyntate Ctrl+R

Ormcal - CrpUHLWCT ;E

* —
. 3MEHEHWE HA3BAHWIA 0BBEKTOE

. CrHxponmzauma epesenn c MK k.

Ecnn B MeHio «[lapaMeTpbl» ycTaHOBNEeH (aXKok «ABTOYyCTa-
HOBKa 4acoB Npmnbopa», CUHXPOHM3aLMS MPOUCXOANT aBTOMATUYECKN
nNpu 06Hapy»eHun Npmubopa NporpaMMoin. B 3ToM cnyyae cneumanbHoO
MCMOJIb30BaTbh MEHIO CUHXPOHMU3ALMN YACOB HET HEOBXOAMMOCTH.

Ecnun npu BbINONHEHMM KOMaHAbl CUHXPOHM3aLUMN BPEMEHN pac-
xoxaeHue 4yacos MK n npubopa He npesblwaeT 2 cekyHa, npubop
KOMaHAy UrHOpUpYeT, a NnporpamMmma BblgaeT coobuleHne «CUHXPOHU-
3auuns BpeMeHn He Tpebyetcsa». Ecnn pacxoxaeHue Bblle, 4acol
npubopa 6yayT ycTaHoBMEHbI B cooTBeTCcTBME C 4Yacamu (K. TMNpwu
3TOM, eCNn NpeablayLas Koppekuuns Yacos nposoaunack Toxe c MK,
a He BPY4YHYIO 4yepe3 MeHi npubopa, To byaeT CKOppeKTMpOBaHa
TaKXXe CKOpOCTb XoAa 4YacoB (4Yackl nNpubopa 6yayT pacxoanTbCs C
yacamu K ropasgo meaneHHee).

MevyaTb OTYETOB

[aHHble, nony4yeHHble npu 4YTeHun u3 npubopa «BUBPAH-3»
MOryT 6bITb pacrneyaTaHbl B pa3/iM4yHbiX Buaax — B dopmarte Tabnuu-
HOro oT4yeTa 06 U3MepeHUsIX B pa3IMYHbIX pexxmMMax paboTbl, oT4yeTa
no MOCT 34081-2017 no pe3ynbTaTaM U3MEpeHWn norapudMmye-
CKOro fieKpeMeHTa 1 rnepnoga OCHOBHOIO TOHa MAn B BuAe rpamnkos
CUrHana uau cnekTpa.

Omyem no eubpousmMepeHUsIM Uau peaucmpauuu

Ans neyatn Tabnn4HOro oTyeTa O NPOBEAEHHbLIX U3MEPEHUSIX
cneayet BblbpaTb NYHKT «[leyaTb OTYETA...» MeH «Pann» unu

HaXXaTb Ha KHOMKY = Ha MaHenn UHCTPYMEHTOB
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Hoewili npoekT Ctrl+M

—

G‘ OTKpBITE NPOEKT... Ctrl+0

Tt

G‘ OTkpeITE NOCNEAHWA... »
% CoxpaHuTe NpoekT Ctrl+5

% CoxpaHuTe NPOEKT Kak...

P
3aKpbITe NpoeKT

Q yﬂ,EJ’I EHWE NPpOEKTA

i'=i MNeyaTe OTYETA... k‘
ﬂ Beixog,

Ecnn nepen BbI6opoM MeHIo «[leyaTb oTyeTa» B Tabnvue 6binn
BblOpaHbl CTPOKW, NporpamMma CrpoCuT, BbIBOAUTb OTYET MO Bblae-
NEHHBbIM CTPOKaM Unn no Bcen Tabnuue.

BWBPAH-3 - NewProjectl

Coprupoeate 0THET No BEblgenedHomy Bnoky? ("Het" - no scemy
apxuey)

* TMpeaEapuTENbHLI NPOCMOTP

EEHA| R Be - Q| K 41 oft b N

BIMEPAH-3. Bruoponameperna
{omeT congen £.0.0005, 1345)
Epesm 0w exT
14:35:16 Bz imdess-1
170406 B3 a1
134045 Eez i1
124052 i3 i1
170845 Bl imesi- 123

CrpanHnua 1 ws 1

OTYET COCTOUT U3 3arofioBKa U OCHOBHbIX NapaMeTPOB pe3y/b-
TATOB - AaTbl, BPEMEHN N HOMEPA M3MEPEHUS, Ha3BaHUSI 0ObLEKT],
MCMOSIb30BaHHbIN NPU U3MEPEHUWN AMAMNA30H YacToT U AIMTENbHOCTb
COXPAHEHHOro curHana.
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B 3aBucMMocTn OT Bbibopa B MeHI0 «[llapaMeTpbl» - «OT4yeT»
COAEPXXMMOE U BUA OTYETA MOMYyT U3MEHATLCA.

® BKMBPAH-3 (1.1.7.11 ot 11.09.2025)

Dain MpuBop [Napamerpel  MNomows
— :
L] |

[ Onucanure ][ Eudpo

— Azkik (Language)

JoGaenATe KOMMEHTAPWA NpoeKTa

DNara BeiGop BHELLIHErD EMAE r “ JoBasnaTe KOMMEHTApWW PESYNETATOE

[ ,

Bug rpadvkce cnektpa

Q/ AEBToycTaHoBKE Yacoe npubopa

Ecnn Ha Bknagke «OnucaHne» BBeAEH KakOM-nnbo TEKCT, a B
MeHo «[lapameTpbl» - «OTYET» YCTAHOBNEH (hnaXxxok «[]ob6aBnsiTb
KOMMEHTapUI NpoeKTa», 3TOT TEKCT ByAET BbIBEAEH MO OCHOBHbIM
3arofl0oBKOM OTYeTa.

* BMBEPAH-3 - NewProject1

Dain [NpuBop [Napamerper  [Momows

G B ELUEXEC)

UAMCaHHE | BUBpOMSMEDEHIA ][ JerpemeHT SarysaH1a ][ F'EFHCTI:I-EILI.HH]
OnucaHye NposkTa

Cepopmmupoead oTuer no npoekty M.,

® TMpegeapwTenkbHLIi NPOCMOTP

SEHRA R - QB | K 41 oft b M

BMEPAH-3. BubpouamepeHua

{oTueT cosnad 8.08 2025, 23:51)

< OmMcaHe NpoexTs )

Oara Bpems [ erenr Onanason, My
10.03.2025 143516 Bea umeHn-1 1000
23.05.2025 17.04:06 Bes nmeHn-1 1000
27052025 134045 Eea umeHn-1 10000

124052 Bes nmeHn-1
2 4 e

CrpaHuua 1w 1
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Ecnu yctaHoBneH gnaxok «[1o6aBnsiTe KOMMEHTapun pesysb-
TATOB», K OTYeTY 6yaet nobasneH cronbel, «KommeHTapuin». Ecnu
pnaxkoK CHATb, CToNbeL C KOMMEHTapUSIMN BbIBOANTLCS He byaer.

Ha ynpaBnstoLLien naHenn okHa NpocMoTpa OTYETA MOXHO Bbl-
6paThb:

= - MeyaTb OTYeTa, MOKa3blBAET AMANOr Bbibopa NpUHTEPa U
napaMeTpoB neyaTu;

MpuHTEp =
Mma: =i Microsoft Print to PDF

Mae:

Crpannubl
® Bce Kommecrso

T Tekywas
| ) Homepa: V' Pasofpath no Komam
BEeauTE HOMEDA W/ AMANA30HE! CTPAHILL,

pasaeneHHble 3anaTomMi. Hanpimep, 1,3,5-12
~ Mpoyee Pexom neyatun

Mevatate Bce crparinm
> Mo yMOon4aHmo
Mopagok MNpsamois (1-8)
Aynnexkc Mo ymMonuyareo MeuaraTtb Ha mcTe Mo ymonuaHmo W

oK l OTtMeHa ‘

=l - coxpaHeHue oTyeTa B han BbibMpaemMoro gopmara;

12 NpeaeapuTencHLIN NPOCMOTP

EBEHA R es% - LA W 41

Pucyrox BMP...

Pucynox JPEG...

Pucysok Gif...

Hoxyment PDF...

Hoxyment HTML (tabanurbii)...

Texcroswin dain...

# - nouck no obpasuy;
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MckaTb TekcT

TekcT:
26,2

HacTpoitky nomcka
| MckaTb € Havana

| Paznu4aTh perucTp

[ oK ] OTMeHa

w2 - % . gpibop MacwTaba NpocMoTpa, Nepexon B MOSHO-

3KPaHHbIA PEXUM NPOCMOTPA;

W4t o P M - nepexod Ha NPOM3BOSIbHYIO CTPAHMLY OTUETa.

Omyem no usmMepeHuUro deKpeMeHma

Ans popmmnposanHuns otyeta rno NOCT 34081-2017 no pe3ynbTa-
TaM M3MepeHMM Nnorapu@pMnYecKoro AeKpeMeHTa u nepnoga OCHOB-
HOro ToHa (Ha BKaake «/[lekpeMeHT 3aTyxaHus»). Hy>kHO BblbpaTb
OOHY WM HECKONIbKO CTPOK B Tabnuue pe3ynbTaToB, U HaXaTb Ha

KHOMKY = Ha NaHenm MHCTPYMEHTOB.

B nosiBMBLIEMCS OKHE TpebyeTcs BBECTU HEOCTAOLLYIO MHADOP-
MaLMIO, BBEAS ee B COOTBETCTBYIOLIME MONS, UM BblbpaB BBEAEH-
Hble paHee.

®' MNeyvats npoTokona no FOCT 34081-2017

MHbopMawa anA dopMMpOBaHIMA NPOTOKONE

Anpec obeexTa YenabuHok, yn. Butebokan, 4

HazHaueHwe obeexTa MpoW3E0ACTEEHHOE 303HWE

Oprarnsalig, NpOBOANBLAR (i ounarys MHTEPTIPUEOP™
H3MEPEHWA

3aKA3HMK NPOBENEHNA Komnaris "WHTEPMPUECOP™
WSMEDEHMI

Moanmaa

AomKHOCTE  |geHep-cTpouTens M0 Msanos K.,

fomsHocTs  [enonrmTents 1.0 nNetpos M.,

MPEAnPOCMOTP M NEYSTE NPOTOKONS [}_J

[ns npeaBapuTENbHOr0 NPOCMOTPA M NeYyaTh roToBOro NpoTo-
KOMa HY)XXHO Ha)kaTb Ha KHOMKY «[lpeanpocMoTp M neyaTb NpoTo-
Kona».
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MpeseapHTenkHBIR NpoCMaTP

SEEHr;A Qo - QA EME | K 4

MpOTOEDN WEMSpSHWE N9 PRONA B 0T 3PH MY S 0N J5KP Sk8 HTE
OCHOEHOTO TOHE COOCTES HHEIX KO NS0 HHA 303 HA (G0 DRy ReHHA |

A opec 00LeETa Menadis-ce, N Buredciga, 4

Ha sEueHme 0fLeKTa N poREE0Nc TREHH0E 2 03HMe

|opra-nz U | MDO0S0 DM EA WEM S0 SR Ko =i “MHTERTIPME0 P

|5 EEEEE NPOE e SR BRIk eDe =R Kosas A “WH TERMPME0F”

[EpewA NpISen SR Wawene=ii [21.08 2025, 1T 4315

Mepwon ocHoEHon ToHa cofoTesHan Kane Saxni b 133
[egane onswod aca |

Mepwon ocHoEHon ToHa cofoTesHan Kane Saxni b azss
ONE WEENOA 00 )

Mepwon ocHoEHon ToHa cofoTesHan Kane Saxni b a5
[0 B0 THE NS0 A 0o :

a0 it S CE WA TR K02 MR HT OCHOE HOM ToHa I 451 629
GCTEEHHGIX EON S0 3l BO0Ms 00 Nk WOl oo

0 P S CE A R DS WS HT D HOE HON TOHS bosz 284
GCTERHHLE KoneOa-A B 00 M MDA 0o

DDl S CE A 2 EDS MEHT O0HOE HIMD TOMI b 722 039
T CTEEMM R B0 NES 3N 500 Me SR THEENEHIA 00 )

W= 20 0T pOM TR M

Mo nonswTe ne

Crpannua 1 m3 1

Ha ynpaBnsiolwen naHenn okHa nNpocMOTpa OTYETa MOXHO Bbl-
6paThb:

= - nevyaTb OTYETa, NOKa3bIBAET AMasior Bbibopa NpuHTEpa U
NapamMeTpoB neyaTy;

Meyats x|

-~ MpuHTep 3
| nma: f=¢ Microsoft Print to PDF v | Csolictea... | |

Mae: ~ MeyaTs B dain
-~ CTpaHuus! - Kot 2
® Bce Kommuecrso 1 =
| ) Tekywan
"~ Homepa: V' PaszobpaTs no kormsm

| BseauTe HOMEPa M/l AMENE30HL! CTPaHILY,
| PasaeneHHbie 3anATbIMA. Hanpumep, 1,3,5-12

~ MNpoyee — = Pexom neyatn o
Mevatatb Bce crparinst -~
EI > El Mo yMon{aHmo v
| Mopagok Mpsamoit (1-9) v
Aynnexc Mo ymonuareo v MeuaTaTs Ha ImcTe Mo yMonuaHwo v
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= - coxpaHeHue oTueTa B hain BbibMpaemoro dopmara;

12 lNpeaeapuTencHLIN NPOCMOTP

BEHA R es% - AT W 4!

Pucyrox BMP...

Pucynox JPEG...

Pucysok Gif...

Hoxyment PDF...

Hoxyment HTML (tabanurbii)...

Texcroswint dain...

# - nouck no obpasuy;

MckaTtb TeKcT

TekcT:
26,2

HacTpoiiky nomcka
| MckaTh € Havana

| Pasnuuatb perucTp

[ OK l ' OTmMeHa

=% - 2 . ppibop MacwTaba NpocMOTpa, Nepexos B MOSHO-
3KPaHHbIA PEXUM NPOCMOTPA;
W4t P A - nepexop Ha NPOM3BOSIbHYIO CTPAHULY OTYETa.

Omyem no 2paghukam cnekmpa uau cu2Hana

Ans nedatn rpadmka CuUrHana WM CnekTpa MCMNonb3yeTcs
BCMJIbIBAIOLLEE MEHIO, BbI3bIBAEMOE Ha HY)XHOM rpadwuke npaBon
KHOMKOW MBbILLIN.

0 o n A n Al s
o A ﬁ T | | | | o | W
| | Il
,]!: 8 (N W 0 I W A i f—
|
|

:,l,-v“'; Keonupoeate rpaduk (MzoBpaxeHne) -

20 I 424 Konupoeate gaHHble rpadmnka 1

|
=i Meuate rpadmka k‘ |

|

[

=20 I
x MokazblBaTE OTCHETEI TOYKAMK | |

[

BubpoycropaHme, mic2
o

l
Ilr O W T
-50 11 tt 1

| ) )
U Uy iy |\ oUWy
-80 '|'r 1lr I:': 'I‘I' ¥ | 1-r Y '::l II.II Il|l|l
0 0,05 0,1 0,15 02 025 03
Bpema, cex
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35' I

Foad Konupoeate rpadme (M3oBpaserne)

123 Konupoeats gaHHeIe rpaduka

="I Meyats rpadmea k
5 |
H
H 20 40 60 80 100
YactoTa, Ny

BubpoycropeHme, mic2

MNpu BbIbOpe nyHKTa «[lleyaTb rpaduka» MnosBNSAETCd OKHO
npeaBapuUTesIbHOro NPOCMOTPa, B KOTOPOM MOXXHO BblbpaTb UCMOSb-
3yeMbll Ang neyatu npuHtep, dopMaT nucta bymaru, pacnonoxe-
Hue rpadmka Ha NUCTe U pa3Mep 3arofioBka (MeHSETCS ABUXKOM
Detail). Pasmepbl rpamka MOXHO M3MEHUTb MbiWblO, WUCMOAb3YS
NYHKTUPHbIE NIMHMM NO KpasiM. TakXXe Mbllbl0 MOXHO ABUraTb rpa-
(U1K no nucry.

=" TeeChart Print Preview [~ e |
Printer: Microsoft Print to FDF ~ Setup... Print Close

Orientation:
Portrait

& Landscape

Detail:
Mare Mormal

Margins v

BrEpoyckoper ne, wic2

| Propartional
| Smooth
G' Background

BubpoycropeHne, M2

REEEEEREE.

Panel...

T T T T T T T
[} 005 01 0,15 02 025 02
Bpewr, cex

ConepxaHue rpaduvka nepes BbI30BOM MEHIO MOXET 6bITb U3-
MEHEHO, KaK OrnucaHo B pa3gene «PaboTa ¢ rpadukammn».

PewieHne BO3MOXHbIX Npo6nem

Mpn paboTte ¢ NnporpaMMon BO3MOXXHO BO3HMKHOBEHWNE pa3nny-
HbIX 3aTPYAHUTESNbHBIX CUTYaAUUN, HE OTPAXXEHHbIX B HAaCTOSLLEM pY-
koBoacTee. [n1s nonydeHusl OTBETOB Ha BOMPOCHI NPW MOSBEHUM
OCNOXXHEHWUN N OLIMBOK B paboTe nporpaMMbl 0bpaTtutech K danny
MOMOLUM K NporpamMe.
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NPUNOXEHMUE B
TexHUYecKue XapaKTepucTMKm ceiCMOMEeTpoB

Tabnuua I.1

NapameTp/XapakTepucTunka CME-4211 MTSS-1043A
KonnyectBo OpTOroHasnbHbIX
KOMMOHEHT 3 3
YacToTHbIM AnManas3oH, Ny 0,0167 — 50 0,1 -120
YyBCTBUTENBHOCTb 6 B/g
KoadhdunumeHT npeobpasoBaHms 2000 B/(m/c)
MaKkCMMarbHbI U3MEPSEMBI
CUrHan +0,8g
[AvHaMnyeckmin amanasoH, ab 126
CobCTBeHHDIN WwyM Ha 10 My 70 Hg/\/T1
[onyCTUMbIN HAKOH
Npv yCTaHOBKE, °© + 15 nobomn
MakcumarnbHbIA BbIXOAHOM + 10 B nnm
cUrHan + 5 Mm/c
TeMmnepaTypHbI Anana3oH, °C -12..+55 |-40..+55
[MnTaHne, B 12 12
[oTpebneHne, MA 27 35
[abapuTbl, MM 180 (D)/180 (H) | 120x120x60
Bec, kr 4,3 0,9
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