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COBPEMEHHbBIE METO/bI
I'PAHYJIOMETPHUYECKOT'O AHAJIHU3A.
JIABEPHBIE AHAJIM3ATOPEI PASMEPA HACTHII

WINNER

YOK: 543.07
BAK: 02.00.02

Ta6uHa U.B., OO0 "PBC", tyabina@rvs-ltd.ru,
WaxHoBnY O.A., OO0 "N1ablMpo Meaa", rec-tech@mail.ru

OnpepeneHne rpaHy/0MeTpUYECKOro cocTaBa AMCNEPrupyeMbiX MaTepuUasioB MMeeT OYeHb
Ba)kHOE 3HaYeHne NpakTUyeckn Ana Nobomn oTPaCaM HaYKM U TeEXHUKK. Pazmepbl YacTuL, U UX
pacnpejpeneHve No KpynHOCTM BAMSIIOT Ha pPeosormyeckue, TensoBble U peakLMOHHO-KMHe-
TUYeCKMe XapaKTepuUCTUKN, ONTUYeCKMe U MexaHuyeckme CBOMCTBA. Pasmepbl 3epeH U rpa-
HYJTOMEeTPUYECKN COCTaB — OAMH M3 GAKTOPOB OLLEHKM 3aMblIIEHHOCTU BO3AYyXa, BIUSHUS
a3p030/1en Ha 3KOJOTUIO N 3L0POBbE He0BEKA U BbIGOpa COOTBETCTBYIOLWMX CPeACTB 60PpLObI
M 3aWnTbl. Jrana3oH pasMepoB YacTUL, MPW aHaan3e rpaHyIoOMeTpUYeCcKoro cocTaBa OXBaThbl-
BaeT 60s1ee NATN MOPSAAKOB — OT KPYMHO3EPHUCTbIX MaTepManoB A0 KONNOUL0B.

B cTaTbe AaH 0630p Tpex COBPeMeHHbIX MeTOA0B rpaHy/IOMeTpUYeckoro aHanmsa — nasep-
HOM Andpakunm, AMHAMMNYECKOrO paccesiHUa cBeTa U AMHAMWYECKOro aHaamsa nsobpaxe-
HWUW — Ha NpMMepe 1a3epHbIX aHaAM3aTOPOB KOMMNaHWKM Jinan Winner Particle Instrument Stock.

[vcnepcHble CUCTEMbI, NpeacTaBastowme cobor MexaHu-
Yecky CMechb 4acTul, AncnepcHom dasbl CO Cpefon-Hocu-
TeneM, ABASIIOTCS WMPOKO PACMPOCTPAHEHHbLIM 06BLEKTOM
Kak B Mpupofje, Tak M B MOBCEAHEBHOW AesiITENbHOCTU
yenoseka. O6bIYHO AMCHEpPCHblE CUCTEMbl Moapa3aensoT
MCXOAS M3 arperaTHOro COCTOSIHMA YacTWUL, AUCMEepCHOM
dasbl U cpeabl-HOoCUTeNs. Paa AUCNEpPCHbIX CUCTEM MONy-
YWN OTAeNIbHble Ha3BaHWSA: a3p0o30/In — B3BECb TBEpAbIX
NN KMAKUX YaCTUL, B ra30BOW Cpeae; SMyNbCUM — XXNAKUE
4acTuubl, CTAabUAN3MPOBAHHbIE 3AWLNTHLIMKU 060104YKaMK,
B XXMAKOW cpefe; KONNOUAHblE CUCTEMbl — AMCKPeTHbIe
4acTUUbl, Kanau UAK Ny3bipbkn AMcnepcHon ¢asbl, MMetro-
Wwme pasmep xoTs 6bl B OAHOM M3 M3mepeHnt ot 140100 HM;
ACTpO30/M — TBepAble WU XUAKME YacTuLbl B BaKyyMe;
CYCMNEH3UW — AUCMNEPCHbIE CUCTEMbI, COCTOSALLNE U3 YACTULL
TBEpAOro BelleCcTBa, pacnpeneneHHbiXx B XUAKOW cpeje.
Mo cTeneHn ANCNEPCHOCTU 0BbLIYHO BbLIAENSAT rpyboanc-
nepcHble CUCTEMDbI, pa3Mep YacTUL, B KOTOPbIX NpeBbILIAeT
1MKM, M yNbTPaANCNepCHblE CUCTEMbI — C pa3MEPOM HaCTULL
MeHee 1 MKM, MX Ha3blBaOT TakXKe BbICOKOAMUCMEPCHLIMMU.
MpaKTUYeckn BCe CBOMCTBA YaCTML, AUCNEPCHOM CUCTEMDI
onpeaenaTca x paaMepom. Mo3ToMy 0T 3TOro napamMmeTpa
HaNMpAMYy 3aBUCUT KAQ4eCTBO M 3KCMNyaTaLlMOHHbIe CBOM-
CTBa CaMOro WWPOKOro Kpyra MaTepmanos, Tak WM nHaye
CBA3AHHbLIX C AUCMEPCHLIMU COCTOSAHUSIMMU, A TpaHy/oMe-
TPUYECKMA aHa/IN3 — U3MepeHMe pacnpenesieHnit yacTuy,
no pasMepam B Pas/INYHbLIX Cpeaax — SIBNSeTCS OAHUM M3
BaXKHEMLWMX 3/1eMEHTOB B COBPEMEHHbIX HAay4YHO-MUCCAen0-

DOI:10.32757/2619-0923.2023.2.24.48.56

BaTeNbCKMUX pa3paboTkax M Ha MpoM3BOACTBe. [paHyno-
MeTPUYECKMUI aHANM3 WMPOKO NMPUMEHUM AN U3MEPEHNI
CaMOro LWMPOKOro CreKkTpa NOpPOLIKOBbIX M FPaHY/IMPOBaH-
HbIX MAaTEPUANOB — OT JIEKAPCTBEHHbIX MPENapaToB M CyXMnx
nuueBbIXx A06aBOK A0 MeTaNnoB M NOAMMEPOB C 33aAaH-
HbIMU CBOMCTBAMM.

Hanbosiee pacnpocTpaHeHHbIMW MeToAaMW aHanmsa
4acTuL MO pa3Mmepam SABAAKOTCA AMHAMMYECKUMA aHAIN3
n306pa>keHni, ctaTu4eckoe la3epHoe paccesHue CBeTa,
TakXe HasblBaemoe JflazepHou andpakumen, AnMHaAMWU-
Yyeckoe paccesiHMe CBeTa U TPAAULMOHHbLIA CUTOBbIN
aHanm3. Kaxxabli MeTo[ OXBaTbIBAET XapaKTepHbLIN ana-
na3oH pa3MepoB, B NpeAenax KOTOPOro BO3MOXHO M3Me-
peHue. DTN AMana3oHbl YACTUYHO MepeKkpbLIBAKTCA, NMpU
3TOM pe3ynbTaTbl N3MEPEHMSA OAHOTO M TOro e obpasuya
MOTYT 3HAYNTEIbHO OT/INYATbLCS.

CoBpeMeHHas MHCTpYMEeHTalbHasa peanusayms Tpex
N3 NepevyncieHHbIX MeTOA0B — /la3epHble aHa/IN3aTopbl
pasMepa 4acTul, KOTOpble OTAMYAOTCSA BbICOKOW MpoO-
N3BOAUTENbLHOCTbLID M TOYHOCTbLIO M pewarT npakTu-
yeckn nobble 3agaym B obcyxpgaemon obnactu. bnaro-
[aps HOBEWLWNM MeToAMYeCKMM pa3paboTKam nasepHble
aHanmsaTtopbl NocaefHero NokKoaeHns cnocobHbl pabo-
TaTb C CaMbiM WMPOKUM CMeKTPOM MaTepuasnos, aHa-
JIN3 HacTuL, KOTOPbLIX A0 HeAABHEro BpeMeHW 6bia Hepo-
cTyneH. Mpnbopbl WIMPOKO MPUMEHSATCS A1 KOHTPOA
KayecTBa MNpPOAYKLUMM B MOPOLWKOBOW MeTanJypruu,
nAWEBON U ANKOMUHNEBOM MPOMbIWJIEHHOCTU, NMPOWN3-
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Puc.1. JlazepHas dudpakuyus. Yzaoeoe pacnpedeneHue UHMeHCUBHOCMU HANPSIMYI0 3agucum om pasmepd Yacmuy, (a). Ha duazpammy

paccesiHus sausiem popma obpasua (6)

BOACTBE LEeMEeHTOB, abpa3mMBHbIX MaTepuanoB U Kepa-
MUKW, @ TakXe ANS KOHTPOAA TeXHOJIOrmyeckux npo-
LeccoB W MpoBefeHWs MUCCNefoBaHWUA B MeauLMHe,
6MON0Ornm, 3KONOTUM U APYrUX Hay4YHbIX 0bnacTax, rae
TpebyeTcsd TOYHO M BLICTPO MPOBOAUTbL FPAHYIOMETpU-
YeCcKnn aHanms.

KntanckaskomnaHusjinanWinner ParticleInstrument
Stock cneuwanusnpyeTcs Ha pa3paboTke M MPOU3BOA-
CTBe J1a3epHbIX aHANM3aTOPOB pa3mMepa vactuy ¢ 1985 r.,
Korga npodeccop Li3MHaHbCKOro yHuBepcuTeTa (Jinan
University) YkyHu3uH PeH (Zhongjing Ren) cosgan nep-
BbIM B KuTae nasepHbIM OHMAAMH-aHaNM3aToOp 4acTuy,
uemMeHTa. MpoeKT 6bl1 HACTONLKO YCMeLWwHbIM, 4TO B KuTae
ero BKJK4YMAN B cnncok CebMOro HauMoHaIbLHOro NATU-
NIeTHero njaaHa uccaefoBaHUm. YyHU3MH PeH — reHe-
panbHbIN MeHeaXep U 6eCCMEeHHbLIM HayYHbIM pyKOBOAM-
Tenb KoMnaHum Jinan Winner Particle Instrument Stock,
yxe 6onee 30 neT 3aHMMaeTCs TEOPETUYECKUMU U Tex-
HOMOrMYeCcKMMW KnccaefoBaHuUsiMM B obnactm nasep-
HOro aHanmsa vactuy. OH BO3r1ABNAN 4YeTbipe ycnew-
HbIX HaLMOHA/IbHbIX HAYYHO-TEXHOJIOTMYeCKMUX MpoeKTa,
onyb/MKOBAHHbIE MM CTaTbU, a Ux 6onee 60, LUTUPYOTCS
BO BCeM Mupe. Mo3TOMy BOT y>Xe no4yTtu 40 neT Komna-
HMA Jinan Winner Particle Instrument Stock HenpepbIBHO
NOBbLILIAET CBOW TEXHONOrMYyeckme U MNPOU3BOACTBEH-
Hble KOMMeTeHuMn B 061acTn pa3paboTKmM MHCTPYMEHTOB
ONS TpaHyNOMeTpmuyeckoro aHanmsa. Ha npeanpusituu
paboTaeT camas MoOLWHasa B OoTpacau Hay4yHO-uccneno-
BaTenbckasa rpynna m3 10 MHXEHepoB-NpOrpaMMunCTOB
1 15 MHXXeHEepOB-MEeXaHMKOB, a TakxXe 3ddekTBHag Npo-
M3BOACTBEHHAs KoMmaHaa. CeroaHs noa 6peHaom Winner
BbLIMYCKAEGTCS LWWNPOKMI CNekTp 060pyaoBaHNS 415 CAMbIX
pa3/IMyHbIX 3a4a4. Jinan Winner Particle Instrument Stock
npowna ceptupukaumm CE, cuctembl kavyectsa ISO9001
1 FDA, a ee NpoAyKLMS OTBeYaeT CaMbiM BbICOKWUM COBpe-
MeHHbIM TpeboBaHMsM K Npnbopam AAHHOTO Kaacca.

METO/I, IABEPHOM JU®PAKIIUH

CTaTnyeckoe paccesiHue cseTa, 60see M3BeCTHOE Kak
nasepHasa gndpaxkumsa, MCNoab3yeTcs A5 onpeaeneHums
pa3smepa 4acTul, B MMKPOHHOM M CYOBMWUKPOHHOM AMana-
30Hax. TexHMKa nasepHou AndpakLmm OCHOBaHAa Ha ABe-
HUU paccessHMSA CBeTa YacTMLLAMM BO BCEX HAMPABIEHUSX.
Yrnosoe pacnpegeneHne MHTEHCMBHOCTU Takoro pacce-
AHWUS HaNpsMYylo 3aBUCUT OT pasmMepoB YacTul. Jlasep-
Has audpakumsa npUuMeHmMMa K yactmuam AnameTpom oT
10 HM A0 HEeCKONbKUX MUAIMMETPOB, T.e. A5t 60bLWNH-
CcTBa c/ay4vaeB Ans 06pa3yoB C AMaMeTPOM B AMAMA30HE
100 HM — 3000 MKkM. (puc.la)

Obpasel, AvamMeTp 4acTul, KOTOpPOro HeobxoAMMO
N3MepuUTb, AUCNEeprupyeTca A0 COOTBETCTBYHOLWEN KOH-
LeHTpaunm B MNOAXOASLLEN XUAKOCTM UK B ra3e. lanee
yepes AMCNepCHYK cpeay C obpasuomMm nponyckaeTcs
Ny4YOK MOHOXPOMATMYECKOr0 NCTOYHMKA CBeTa — 1asepa.
CBeT, paccesaHHbIM YacTULAMM NOA4 Pa3/INYHbIMWU yrAaMu,
nonajaeT HAa MHOrO3/1EeMEHTHbIN AeTeKTop. 3aTeM pac-
npeneneHne MHTEHCUMBHOCTU paccesaHUs C UCMONb30Ba-
HVMEeM COOTBETCTBYIOLLEN ONTUYECKON MOLENN U MaTeMa-
TU4yeckon npouenypbl Npeob6pa3oBbiBAeTCS B 06beMHOe
pacnpegeneHue pa3mMepoB 4acTuy. NMNomMmmo pasmepa
4acTuy, Ha Auarpammy paccedaHusa BAuawT dopma
M onTuyeckme ceomcTBa obpasua (puc.16). MockonbKy
pacnpefeneHme MHTEHCUMBHOCTW paccesHud, nameps-
eMoe C MOMOLLb AeTeKTOpoB, siBndeTcs 6onee mam
MeHee NOCTOSHHbLIM B Te4YeHue BpeMeHMu, 3Ta MeToamnka
M3BECTHA KakK aHanM3 pa3MepoB 4acTUL, C MOMOLLLbIO CTa-
TWUYeCKOro paccessHMs ceeTa.

TexHonorns AndpakuMOHHOIO M3MepeHus peanu-
3yeTcs Ha npuHumne paccesHusa Mwu. Ha3BaHwme faHo
B YeCTb HemMeLKoro yyeHoro lycrtasa Mwu, ewe B 1908 r.
CO3[aBLIEro CTPOMHYI MaTeMaTu4veckyt TeOoputo pac-
CesiHMS 3N1eKTPOMArHUTHbIX BOJIH Ha WM3OTPOMHbLIX cde-
pUyecKknx 4acTumuax Nboro pasMepa C pasMYHbIMU

www.labpro-media.ru

N°2/2023 (24) /| NABOPATOPUSA N MPOU3BOACTBO / 49



METO/1bl, TEXHONOT MW, NUHCTPYMEHTDI

Bo3ayLHbLIN
KOMMpeccop

[ Lo — ]

MpobonpneMHnkK

WHxeKTop " -

5

1

- ———

: BCFIOMOI'aTe}'II:HbIe LEeTeKTOopbl
"

LY

-

!

Cucrema
ONTUYECKON
cTabunmnzaum
}'Ia3ep ¥
PacumleTenb A ﬂMH3a
nyya f
Y 3epkano dypbe
OCHOBHOW fleTeKTop
MblnecbopHMK |<orvmb|oTep

Puc.2. AHaausamop pazmepa yacmuu, Winner 3008, cnpasa — cxema npubopa

nokasaTtensimyu npenomaeHusa. Teopus Mu obecneyu-
BaeT CTpOroe pelleHune, KOTOpoe NoAXOAUT ANS BCex
pazMepoB chep. AvarpamMmmy pacCesiHUS U3AyYeHUs Ha
YacTuue MOXHO OnMcaTb MO BCEMY Yr1OBOMY Amana-
30HY OT O 0 360° B 3@aBUCMMOCTW OT aMNIUTYAbI, ANNHbBI
BOJIHbI U nonsipnsaumnun. NMpu paccessHUMM My Ha HEKOTO-
pPOM pacCTOSIHUM OT 4YacTULbl B Hanpas/ieHUW nagato-
uero cseta cosgaetcs AMdpakLMOHHAA KapTUHA, 3aBU-
csAWas TOAbKO OT pa3Mepa 4YacTulbl U AAUHbI BOJHDbI
napatrouiero ceeta, YTo M MNO3BOASET MOAYUYUTbL Hanbo-
nlee OCTOBEPHYO MHOOPMALMIO O pa3Mepax nccnepye-
MbIX YacTUL,.

OCHOBHOE NMpenMyLLecTBO MeToaa NasepHon andpak-
LMK — CKOPOCTb M3MEPEHUS U MPOCTOTA B UCMNO/Ib30BAHUMN.
AHanNM3 MOXeT ANNTLCS BCErO OAHY MUHYTY C MUHUMA b~
HbIM KOHTpPOJIeM HapA MpoLueccomMm, TOYHOCTbIO A0 +0,6%
1 BocnpoussoammocTbio +0,1% Ana cpegHero pasmepa
CTaHAapTa. 3T0 3HAYMMO B/INAET HA MPOU3BOAUTENbHOCTb
M KayecTBO paboTbl nabopatopui, uccnenyowmx 60ob-
oe KoAM4ecTBO 06pasuoB. HemasnoBaXHa TaKkXe BO3-
MOXHOCTb MPOBEAEHMSI KaK CyXOoro, Tak M MOKPOro aHa-
133 C MUHMMAabHOM NOAFOTOBKOW Npo6.

Elle 04HO HECOMHEHHOE AOCTOMHCTBO MeToAa — Masoe
KOMMYeCTBO Mpo6bl. B HEKOTOPbIX CAy4yasx AOCTYMHO
n3mepeHune obpasua Maccor HeCKObKO MUIIUTPAMM U
HEeCKO/IbKO COTeH MUKPOAUTPOB. TakMm 06pasomM, MeToL
NOAXOAUT A1 HAYYHbIX UCCNEA0BAHUN, T.e. ANS Tex C/y-
4yaeB, KOr4a KoAM4ecTBo obpasua orpaHmM4yeHo nnbo ero
M3roToBneHMe TpebyeT H0bLWIMX MaTepuanbHbIX 3aTpart.
MpoBedeHne 06CNYXMBAHMA AHANN3ATOPOB pa3smMmepa
4acTuL, MeTOAOM Jla3epHor AudpakLnm, Kak NpaBuio, He
TpebyeT BbICOKOM KBaAMdpumMKaumm nepcoHana.

TeM He MeHee CTOUT y4YUTbIBATb, YTO MeTOA4 TPYAHO-
NpUMEHUM, eCcn Npoby HEBO3MOXHO KayeCTBEHHO AUC-

neprvpoBaTh B TEKy4Yen cpeje, Hanpmmep B cay4vae obpa-
30BaHMNS BA3KMX arnomepaTtoB. KpomMe TOro, XxenatesnbHo,
4YTO6bI ObI1 M3BECTEH MOKAa3aTenb NpeaoMaeHns obpasua,
0COBEeHHO A4 YacTul pa3Mepom MeHee 50 Mkm. Ans
4acTul, MeHee 2 MKM 3HaHWe nokasaTenss npenomie-
HMa obsizaTenbHo. OBHapyXeHMe O4YeHb HWU3KOM KOH-
LeHTPaLnM MeNKMX Y4acTul, MOXeT BbiTb 3aTpyAHUTE b
HbIM B MPUCYTCTBUU OTHOCUTENbHO 60MbLIMX YACTUL, CO
3Ha4YUTeNbHO 60/iee BbLICOKOW KOHUEeHTpauunemn. Pesyib-
TaTbl 415 Hechepmnyeckmx 4acTul, 0CObeHHO ANa YacTuy,
C O4eHb 601bWMMKM MPONOPUNUSAMN, MOTYT CYLLECTBEHHO
OTAINYATLCA OT Pe3ynbTaTOB, MOJYYEHHbIX C MOMOLLbIO
OPYrMx MeTo40B.

WINNER 3008

OfHa 13 Hambonee ycnewHbiXx pa3paboToK KOMMAHUK
Jinan Winner Particle Instrument Stock B o6nacTtu nasep-
Hom ambpakumm — Winner 3008, MHTenneKTyanbHbLIN,
MOMHOCTbLIO aBTOMAaTUYeCKUM nNpubop NATOro MoKo-
NeHna AN U3IMEPEHUS BO3AYLIHbLIX AWMCMNEPCUN CYXUX
nopowkos (punc.2). AHaN3ATOP WMPOKO UCMObL3YeTCs
npu nNpoW3BOACTBE LEMEHTA, KepaMmuku, eKapcTs,
KpacuTenem, XMMMUYeCcKnUX NMpoAyKTOB, KaTann3aTopos,
nbinn, fobaBoK, NMeCcTULMAOB, B3pbiBYATbIX BELLECTB,
rpaduTa, CBETOYYBCTBUTENbHbLIX MaTepnanos, TONANBA,
MeTanM4yeckmx MopowKkoB, KapboHaTa Kanbuus,
NMHA W Ap. VIHbIMW C/NOBaMMK, aHanuMsaTop noaxoauT
ons paboTbl NpakTUyecku C Nb6LIMKM MaTepuanamu,
HO 0COBEHHO He3aMeHWM [/ U3MepeHUs MOPOLIKOB,
KOTOpble BCTYMaKT B XMMUYECKYI peakuuio C BOAOW
NN MeHST GOPMY B XXMAKOCTWU. [Py 3TOM TOYHOCTb
M BOCMPOU3BOAMMOCTb Pe3y/ibTaTOB WM3MEpPEeHUIN COMo-
CTaBUMbl C MOKPbIM aHa/aM30M, a AMANa3oH pa3MepoB
yacTtuuy coctasnset ot 0,1 40 2000 MKM.

Kao-
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Puc.3. Cxema nazepHoz20 aHanuzamopa pasmepa yacmuu, Winner 230

OnTuyeckas KOHCTPyKUMS aHanmsaTtopos Winner
MOCTpOEeHa MO 3anaTeHTOBAaHHOW cxeMe o6paTHOM
onTnKM Pypbe, CO CXOAAWLMMCS YyHOM. BbicokocTabunb-
HbI FeJIMN-HEOHOBbLIV /1a3ep N BbICOKOYYBCTBUTEbHbIN
KONbLeBON GOTOAETEKTOP rapaHTUPYIOT XOPOLLYIO BOC-
NPON3BOANMOCTb M TOYHOCTb BO BCEM AMaNa3oHe nime-
peHnn (puc.2).

OnTuyeckas cmctema Nnpnbopa oveHb HyBCTBUTEbHA,
Na3epHbIv yY Nerko CMeCTUTb UK CKPYTUTb M3-3a Mexa-
HMYecKor BMBpaLun, TENJIOBOTrO pacllMpeHns n OKaTus,
HEepPOBHOM MOBEPXHOCTU CTONA UM BUBpaLMKM BO BpeMS
TPAHCNOPTUPOBKU. OTKNOHEHNE OT LeHTpa MOXeT Mpu-
BECTWN K HEBO3MOXHOCTM OBHAPYXUTb CUFHAA pacCesiH-
HOro CBeTa, reHepmpyeMbl KpYyMHbIMW YacTULAMU, YTO
npueBeneT K OWWMOBOYHbIM pe3yabTaTaM, NO3TOMY Heob-
XOAUMO BbINO/HATL BbIPAaBHMBAHWE OMTUYECKOrO MyTuU
nepen nsmepeHvem. bnarofaps 3anateHTOBAaHHOW Tex-
HOMIOTUY TPEXMEPHOW aBTOMATUYECKOW CUCTEMbI LLeH-
TPUPOBaHMS, NepemMelarowencs ¢ MMKPOHHOM TOYHO-
CTblO, LeHTpanbHaa To4yka getekTopa M GOKYC NNH3bI
ONTWUYECKOro MyTW MPeuu3noOHHO COBMeELLEeHbl B Jito6omn
MOMEHT M3MEpEeHUN.

9, 8HU3Y — 8HewWHUL 8ud npubopa

3anaTteHTOBaHHas TeXHONOrMa Typby/leHTHOro Anc-
nepruposaHus obecneymBaeT Ka4yeCcTBEeHHOe pacnpeje-
JIeHWe 4acTuL, a BbICOKOMPOYHAsa KepaMmnka nosbiwaeT
CPOK CNYXB6bl pacAbINNTENbHON CUCTEMDbI.

Mpnbop mMoxeT paboTaTb B MONHOCTbLO aBTOMAaTMU-
YeCKOM peXXume, HO NMpu HeobXOAMMOCTU ero Jerko
nepekJloYNTbL Ha pyvHOe ynpasreHue. NMporpaMmMmHoe
obecnevyeHne BKIOYALT WHTENIEKTYa/IbHYO CTaTu-
CTU4eckyto 06paboTKy M aHanAM3 AAHHbLIX MO WKPO-
KOMYy CnekTpy napameTtpoB. Kpome TOro, mporpamm-
Hblh MHTepdenc no3sonseT pa3pabaTbiBaTb BbIXOAHbIE
OaHHbIE M GOpMbl OTOBpaXkeHMsa oTyeTa 06 NCMbITAHUSAX
B COOTBETCTBUW C OTPAC/AEBbIMU TPE6OBaAHUAMM.

WINNER 2309

Ewe oaHO WMpOKO BOCTpebOBAHHOE pelleHne KoMMa-
HUW — MOJIHOCTbLIO aBTOMATUYECKUMWN WMHTEeNNeKTyasb-
HbI aHanM3aTop pa3MepoB YacTu Winner 2309 (puc.3),
06beAVMHAWMN B OAHOM WHCTPYMEHTE WMHTerpumpo-
BaHHble CMCTEMbl MOKPOW M CyXOoM NMpo6onoAroTOBKM.
DTO MAeanbHbIN yHUBEPCANbHbLIM Npnbop Ana oTae-
JIOB KOHTPOAS Ka4eCTBa MPOMbILLIEHHbIX MPOU3BOACTB
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Puc.4. ViHmennekmyanbHbll Aa3epHbIl aHaausamop pa3mepa yacmuy, Winner 2000ZDE, cnpasa - cxema npubopa

M HAYy4YHO-UCCNEeA0BATEeNIbCKUX YUYPEXKAEHUIN, KOTOPbIM
npuxoautcs pabotatb C npob6amum pasIM4HOM NpuU-
poAbl, MMeLWNMN WNPOKOe pacnpejesieHne no pas-
Mepam 4YacTuu. [AmanasoH M3MmepsieMblX 4acTul ANS
MOKpOro aHasnusa coctasnsget 0,01-2000 MKM, CyXoro —
0,1-2000 MKM.

3anaTeHTOBAHHbLIN OMNTUYECKUIM TPaKT, COCTOALLUNN
M3 OCHOBHOIO M BCMOMOTraTe/IbHOr0 1a3epoB N CUCTEMDI
MHOroKaHanbHOro AeTeKTUpOBaHUSA, pacwunpsieT gua-
Na3oH M3MepeHWn 6e3 moTepm TOYHOCTUM M BOCMPO-
M3BOAMMOCTU pe3ynbTaToOB 3a CYeT yBe/nYeHns yrna
pacceaHunsa ¢ 45 po 135° a aBTomartmyeckas cumcrtema
BbIPABHMBAHMS ONTUYECKOro MNyTW MoAAep>XuBaeT
OonTMMabHble HAaCTPOMKK A8 CTabUALHOCTM M3Mepe-
HUR (CM.purC.3).

BCTpOeHHbINM 610K MOKPOTo AUCNeprupoBaHuns, 06ns-
eANHSIOLWMN MexaHuvyeckoe nepemMellMBaHue, yabTpa-
3BYKOBOE AucCnepruposaHue U umpkynsumio, obecne-
yMBaeT MakCMMasnbHO PpaBHOMEpHOe pacnpejeneHue
4acTuL, YTO rapaHTUpyeT penpe3eHTaTUBHOCTbL pe3y/b-
TaToB.

B cyxom Aucneprupytouem yCTpONCTBE 3anaTeHTo-
BaHa TeXHO/I0MMs paccenMBaHMs CyXom TypOyaeHTHOCTW.
MeToAOM CABWIra HOPMAanbHOW yAAPHOW BOJIHbI OCY-
LecTBNSEeTCS AMCNeprvpoBaHmMe fake CTOWKWUX arno-
MepaToB, 4TO obecrne4ymBaeT XOPOLWYK CXOAUMOCTb
pe3y/ibTaToB.

Mpnbop moxeT paboTaTb Kak B MONHOCTbIO aBTO-
MaTuU4eckom, TakK U B Ppy4HOM pexkmme. NMporpaMmmHoe
obecnevyeHne npegycMaTpuBaeT LWNPOKME BO3IMOXHO-

CTM 06paboTKM AaHHbBIX MO BbIGPAHHbLIM NO/Ib30BATE/IEM
napameTpam C MakCMMa/bHO JOCTOBEPHbLIMW pe3ysibTa-
Tamu.

WINNER 2000ZDE
MHTennekTyanbHbIA Na3epHbIA aHanmMs3aTop pa3smepa
4acTuL, Ha4YyasbHOrO YpPOBHS C XWUAKUM AMCNepruposa-
HMeM nNpo6 Winner2000ZDE (puc.4) co3gaH ana spdex-
TUBHOrO peleHna rpaHyioMeTpuyeckmx 3agady nabo-
paTopu NpeanpuaTUn, KONNenXew, YHUBEPCUTETOB
M Hay4YHO-MCCIef0BaTeNbCKUX MHCTUTYTOB. [nmanasoH
n3mepeHum coctanseT 0,1-300 MKM.

B npmnbope peann3oBaHO ynpasieHne OAHUM K/HOYOM
N NpeaycMOTPeHbl aBTOMAaTMYeckoe BblpaBHWBAHWE OMNTW-
4eckoro TpakTa, Nodaya BoAbl, APeHAX, yaaneHue ny3blpb-
KOB, YyNbTPa3ByKOBOE paccemMBaHue, o4ymcTka W T.4. lon-
HOCTbIO BCTpOEHHasi cuctema otbopa npob 3ddekTnBHO
npefoTepallaet npobaembl C 0OCAXKAEHNEM KPYMHbIX YaCTHL,
B LMPKYISLMOHHOM TpybonpoBoae 1 obecneymBaeT xopo-
Wy TO4YHOCTb. B npubope peanusoBaH KOMMIEKCHbLIN
NPUHLMXN M3MepeHnsa pasMmepa YacTul, MeTOAO0M J1a3epHOM
AndpakLmm C BbICOKOYYBCTBUTE/bHbLIM KOJbLLEBbIM $OTO-
31eKTPUYeCKUM AeTeKTOPOM A5 MAaKCUMabHOM TOYHOCTH
n3mepeHnn. bnarogaps aHanuly B Pas3MYHbIX pexmnmax
(cBo6omHOe pacnpepeneHune, R-R pacnpegeneHue, nora-
pudmmyeckoe HOpManbHOe pacnpegeneHve, kaaccndunka-
LMs MO YUCAy fveek, U Ap.), CTATUCTUYECKUM MeToAam
pacnpegeneHus no obbemy M KOJMYECTBEHHOrO pacnpe-
AeneHns, a TakxKe BO3MOXHOCTW CPaBHEHMS pe3y/bTaToB
M3MepeHMn No PasINYHbIM NapameTpam aHanM3aTop yaoB-
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Puc.5. Cxema na3epHo20 aHaausa pasmepa 4acmuu, NOCMPOEHHO20 HA Memode OUHAMUYECK020 paccesiHus ceema

netsopsieT Tpe6OBaHUAM K TpaHY/IOMETPUYECKOMY aHa-
/M3y B CTPOTOM COOTBETCTBUM C Pa3IMUHbIMU OTPACIEBLIMU
cTaHAapTamu 1 Tpe6oBaHMAM UCCIeA0BaTeNbCKNX 334au.

METOJ IUHAMHWYECKOI'O PACCESIHHU S CBETA
AvHamMmnyeckoe paccesiHue ceeTa, Nan GOTOHHAsa Koppe-
NALVMOHHAs CNeKTPOCKOMMA, UCMOb3yeTca ANs onpepge-
NIeHNa pasmepoB CYOMUKPOHHbLIX U HaHo4YacTuL, B Ana-
nasoHe 1-1000 HM (B 60/bLWKNHCTBE Cay4YaeB 40 100 HM).
B3BelweHHble CYOMUKPOHHbIE M HAHOYACTULbl B pe3y/b-
TaTe B3aMMOLENCTBUS C MOJIEKY/IAMU XUAKOCTU HaXOo-
[LATCS B MOCTOAHHOM B6POYHOBCKOM ABMIXKEHUU. DTO ABE-
HVe BnepBble BblJI0 ONUCAHO WOTAAHACKMM HOTAHUKOM
PobepTtom GpoyHOM, a B 1905 r. npodeccop AnbbepT DMH-
WTerH nccneaoBan 6poyHOBCKOE ABMXKEHME U NMpuULlen
K TeopeTnyeckoMy 060CHOBAHMIO CBA3U MeX Ay 6pOyHOB-
CKUM ABUXKEHVEM M Pa3MepoM 4acTuL,.

B Teopun Crtokca—-dmHwTEMHa 0 HPOYHOBCKOM ABU-
XKEHMWM YaCTULbl OY4eHb HWU3KOW KOHUEHTpauumM OMUChi-

BAlOTCA BA3KOCTbIO, TEMMNEPATYPON CYCNEeH3UU U pasme-
poM. COOTBETCTBEHHO, MO CKOPOCTU ABMXKEHMWSA YacTul,
B XMAKOCTWU C M3BECTHOW TemnepaTypon M BA3KOCTbIO
MOXHO OMpeaennTb Ux pasmep. MpU HUIKUX KOHLEH-
Tpauuax onpepenserca ruMApoAMHAMUYECKUA pasMmep
YyacTuL, NpU BbICOKMX — NpeobaagaeT B3aMMOLencTeume
4yacTuy Mexay coboi U MHOTFOKpaTHOe paccesHue. 3TO
03HaYyaeT, YTO MOXEeT 6bITb M3MepeH TObKO BUAUMbBIN
pasMmep 4YacTuml. BmecTe C TeM MHOroKpaTHOe paccesaHue
MOXET 6bITb NOAABNEHO N3MEPUTENLHOM CUCTEMON.

B aHanmM3aTopax AMHAMMYECKOro paccesHus cseTa
B3BElUEeHHblIe YaCcTULbl OCBELLATCA UCTOYHUKOM Kore-
PEHTHOro u3ny4vyeHma. CBeT, pacCesaHHbIN ABUXKYLLU-
MUCS B3BELEHHbIMWU YacTULAMMU, UMEET U3IMEHAeMYIo
BO BpeMeHu ¢asy — pas3oBoe cMelleHMe UaK cnekTpaib-
HbIl COBWUM YaCTOTbl CBETA OTHOCUTENLHO LeHTpanbHOM
4acToTbl UCTOYHMKA. M3MepeHMe onTUYeCcKMX $hasoBbix
COABWIOB MCMOMb3yeTca ANa onpefeneHns pasmepos
yacTuy (puc.5).
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Puc.6. AHaauzamop pasmepa HaHoyacmuu, Winner 803, cnpasa - cxema npubopa
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L f MoToK YacTuL,
" ANCNeprupoBaHHbIX

B XKMAKOCTU

BblCOKOCKOPOCTHAas BuaeokamMmepa

OvameTp MapTuHa — A/iHa XOpAbl,
paszenstoLer YacTuuy Ha e
4acTu, UMetoLMe paBHble
naowaamn

Anametp depeta — pacctosaHue
MeXy NapaniefbHbIMU TMHUAMM,
KacaTeNbHbIMU K IMHUW KOHTYpa
yacTuupl

AnameTp XenByaa — Avamertp
OKPY>XHOCTU, MetoLLel Ty ke
naowagab, YTO U MPOEKLMS HYacTULbl

Puc.7. VismepeHue yacmuy, Memo0dom OUHAMUYECKO20 AHAAU3d
u306paxkeHuli

CnepyeT y4MTbiBaTb, 4YTO ypaBHeHMe CTOKCA—DWH-
lwTenHa cnpaBefnBo AN chepuyeckmx YacTul, B3BeLIeH-
HbIX B XXMAKOCTU NPU O4eHb HU3KOW KOHLeHTpauumn. Takmm
06pas3omMm, OHO He NOAXOAWMT ANs 06pasloB, B KOTOPbIX
MOXHO HabnAaTb 0OCAKAEHME, AaXKe eCIU YACTULbI UMetoT
pasmepbl HaHOMETpOBOro nopsagka. Kpome Ttoro, cyuie-
CTBYIOT YC/I0BUS, KOTOpbIE NPensTCTBYIOT CBOOOAHOMY CNy-
YaMHOMY ABMXKEHUIO YacTUL;: A1 3TOr0 MeTOA,a M3MepeHus
He NoAXOAST 06pasubl C O4eHb BbICOKMMW MOKasaTensmu
BA3KOCTW.

bnarogaps AOCTAaTOYHO BbICOKOW CKOPOCTW M3Mepe-
HUs obecneymBaeTCs BbiCOKas MPOMYyCKHas CMNOCOOHOCTL.
Takum 06pasom, AaHHbIM MeTol 0COH6eHHO Mose3eH ANs
6bICTPOM OLEeHKN pa3Mepa, Hanpumep B dapmaLeBTnye-
CKMX nccnepoBaHusx. Meton obecneynmBaeT XOpOLUYHO TOY-
HOCTb 1 MOBTOPSIEMOCTb (CTaHAAPTHOE OTK/IOHEHWE) B npe-
fenax 2% cpefHero pasMmepaydacTuvi ctaHgapranoanmMepa.
Ona n3mepeHnn TpebyeTcs MUHUMANbHOE KOJNYEeCTBO
obpasua — o7 50 MKA. K npevmyLliecTBamM MOXHO Takxe
OTHeCTM NPOCTOe 06CNyXnBaHNE MPUOOPOB N HU3KYIO CTO-
MMOCTb BJIaJEHNA 1 3KCMIyaTaumu.

B TO Xe BpeMs crefyeT y4YmTbiBaTb, YTO MeTO[ AUHA-
MWYECKOro paccesHWs CBeTa He Mo3BOJIsieT NPOBOAWUTL
CyX0e U3MepeHmne — 4yacTuubl 06pasua HY>XHO ANCNeprnpo-
BaTb B XXMAKOCTW, MpUYeM B KOHLEHTpaLMn He Bbille, YeMm
HeCKONbKO NPOLEeHTOB. MNpu NpoBeAeHUM aHain3a Heobxo-
AWMO 3HaTb TeMnepaTypy, a TakXXe 3aBUCALLYIO OT Hee BSi3-
KOCTb. 3TO MOXeT HbiTb HEKOTOPOW NpobaemMon ANs cMecu
pacTBopuTenen. BA3KOCTb XUAKOCTUM He [0/DKHA ObiThb
CIMWKOM BbICOKOW: KaKk MpaBmio, He 6onee 3 Ma-c. KpynHble
4acTuubl MblAW AW arnomMepaTtos 6yAyT NpensaTcTBOBATb
KOPPeKTHOMY M3MEpPEeHUIo, MO3TOMY B TaKMX Cydasix He06-

Puc.8. Modeau popmbl yacmuy, (3k8UBAAEHMHble duamempbi) —
3HAYUMbIe

Xxoaonma (DMI'IpraLI,I/IFI. Pe3ynbTaTbl, NO/Iy4eHHbIe C MOMOLLbIO
MeToda AMHAMMYECKOro paccedaHmd ceeta, MOryT OT/n-
4aTbCs OT 3HAYEHUN, NOoNy4eHHbIX METOA40M BMN3yan3alunn.

WINNER 803

AHanusaTtop pasmepa HaHo4vacTuy Winner 803 (puc.6)
C OBYXBOJIHOBbLIM /1a3€PHbIM MUCTOYHUKOM W Aunana-
30HOM M3MepeHua: 1-10 000 HM (B 3aBUCUMOCTU OT
Npo6bl) WIMPOKO UCMONbL3YETCS B pa3/IMYHbIX NPON3BOI-
CTBEHHbIX KOMMaHMAX, a TakXe B UCCIeA0BaTeNbCKUX
nabopatopusix YHUBEPCUTETOB A1 FPaHy/IOMeTpuye-
CKOT0o aHa/inm3a HaAHO- M CYBMUKPOHHbLIX MOPOLUKOBbLIX
W ANCNEPCHbLIX MaTepmMasoB: MeTanloB U UX OKCUOB,
KepaMuKu, NTUrMeHToB, 6es1KoB, MOJIMMEPHOrO aTekca,
papmaueBTUYECKNUX MpenapaToB, BOAHO-MACSHbIX
3MYNbCUN, KPACKWN, YEPHW, TOHEPOB, KOCMETUYECKOTO
Cbipbsi U Ap. AHANM3aTOPp OT/INYAETCS BbICTPbIM BbIYUC-
neHneM, BbICOKMM pa3pelleHMemM, XOpollen TOYHO-
CTbIO M MOBTOPSAEMOCTbLIO. Mprbop 0coObeHHO noaoXxoAUT
ONa aHanuMsa pacnpefeneHus no pasmMepam LBeETHbIX
YacTuu.

B onTuyeckonm cmcteme npubopa yCcTaHOBJEH ABYX-
BoNHOBOM nasep (A=450 HM, A=532 HM), 4TO Mo3BoNseT
YBEPEHHO M3MepATbL 06pasilbl, KOTOPble HE MOTYT 6bITb
06HapyXeHbl TPAANULMOHHLIM OAHOBO/HOBLIM 1a3€pOM.
B aHanmsatope MCNonb3yetca AMNOHCKUIA GOTOYMHOXMU-
Tenb (®3Y) dupmbl HAMAMATSU B TaHAeme C BbICOKO-
CKOPOCTHbIM KOpPpPenaTopomM CO6CTBEHHOro MpoM3BOA-
cTBa. CMcTeMa 06HapyXXeHMs KOppensauMoHHOro cnekTpa
OTNINYaeTCa He TOJIbKO HeboNbWMMKM pa3Mepamu, HO
M BbICOKOM MOMEX03alMNLULEHHOCTbIO, YTO obecneymBaeT
CTAbUNLHOCTb U BbICOKOE Ka4eCTBO M3MEPEHMIA.

54 | nABOPATOPWS Y MPOM3BOACTBO / Ne2/2023 (24)

www.labpro-media.ru



METO/ibl, TEXHONOT MW, NUHCTPYMEHTDI

Kpyrosas moaenb

WnpmrHa

namnTnyeckas moaenb

BonokHo

1 WnpuHa

O OO

ECAD ECPD BCD
HeperynspHas mogenb
CpefHum
9'@ T panuyc
N /
a
=
3 \
OnnHa 1

MNpsaMoyronbHasa Mogenb

MonuroHanbHas mopenb

<> [
(@)

=

AnvHa

LnpuHa

COOTHOLLEHMe CTOPOH

ECAD (Equivalent Circular Area Diameter): NpoekyUOHHbIU duamemp = duamemp oKpy>XHOCMU C nAoWadbio, pagHol no nAow,adu npoexuuU 4acmuuibl
ECPD (Equivalent Circular Perimeter Diameter): nepumempu4eckuti duamemp — duamemp OKpy)XHOCMU, UMetoujuli nepumemp, pagHbili nepumempy npoeKuuU 4acmuubl
BCD (Bounding Circle Diameter): duamemp onucblgaroueli OKpY)KHOCMU = MUHUMAAbHbIL Quamemp OKpy>KHOCMU, onucbleatouieli yacmuuy

Puc.9. reomempuyeckue napamempsbl 4acmuu, Komopble onpedensitom Memodom dUHAMUYEeCK020 dHAAU3a U306pakeHul]

MockoNbKy Temnepartypa BAMUAET Ha BA3KOCTb XWA-
KOCTWU W CKOPOCTb 6POYHOBCKOTO ABUXEHUS, NpeLusn-
OHHbIN TEMMepaTypHbIM KOHTPOb B npeaenax +0,1 °C Ha
NPOTSAXEHMW BCEro mpouecca npefoTspaliaet owmnbku
M3MepeHuns.

METOO ITUHAMHWYECKOI'O AHAJIN3A
HU30BPAXKEHHH

MeTon AMHAMMYECKOro aHanamsa m3obpaxeHunm — 3TO
BM3YyasIbHbIN MEeTO/, OCHOBAHHbIA Ha MPOMNYyCKaHUKM CBeTA
yepe3 CUCTEMY B3BELWIEHHbIX YacTWUl, MNPOXOAALUX
B MOTOKe 4yepe3 TOHKYI MPOTOYHYIO SsHYENKY, U n3Mmepe-
HUM NONYYEHHbIX M306paXkeHUn. CbemMka BefeTCsa Kame-
POV BbICOKOrO pa3pelleHns CO CKOPOCTbK HEeCKONbKMX

ThICAY KaApoOB B CEKYHAY, YTO MO3BOAsAeT Co3aaTb CTa-
TUCTUYECKM 3HAYMMYIO BbIGOPKY AAHHbLIX MO pa3Mepam
4acTUL, B TeYEHME HECKOMbKUX MUHYT (purc.7).

Mpu AMHAMMUYECKOM aHanm3e n306pa>keHnm 4acTuLbl
HabnAATCa HEMOCPEACTBEHHO, A WX JIMHENHbIe pas-
Mepbl n3MepsatoTca 6e3 Kakmx-nmbo gonyuweHmnn. Cneum-
anbHble pasmepbl (3KBMBaNeHTHbIe AunameTpbl) (puc.8),
KOTOpble MOFYT 6bITh ONpeaeneHbl 3TUM METOLOM, NO3BO-
NS0T NOMYYNTb MHOXECTBO FreoMeTpuyeckux xapakTe-
PUCTUK HYacTULbI.

MoCKONbKY 3KBUBANEHTHbIE ANAMETPbI UMEIOT pasfinyHble
YUC/IEHHbIE 3HAYEHWS, €C/IM TObKO 06paseL, He NpeacTaBaseT
cobor Habop naeanbHbIx chep, MeTos NOo3BoseT BbibMpaTtb
Hanbosee NOAXOAALLYIO A8 NPO6bI UM NOCTABIEHHOW 33434M
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Punc.10. AHaauzamop OuHAMu4eckozo u306pa-

>KeHust yacmuu, Winner 300D u306paxkeHus

Puc.11l. Hosas mexHoAOzUS N0380Aslem NoAy4amb MAKCUMAAbHO YemKue
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Mogaenb GOpMbl YACTULLbI M ONpesensTb NapaMeTpbl HA ee OCHO-
BaHWUW. Hanpumep, eciiv YacTuLbl MPOXOAAT Yepe3 Comnio nam
CYy>XeHne, Hambosiee BAXKHOW XapakTepuUCTUKOM byaeT Ama-
MeTp PepeTa, Tak Kak OH MO3BONSET OLEHNTL BHELUHME raba-
pUTbI YacTuLbl. [TOMUMO YKa3aHHbIX, eCTb W Apyrne xapakTe-
PUCTUKMN, KOTOPble MOTYT BbITb OnpeaeneHbl No ABYXMEPHOMY
1306paKkeHunto (pmc.9). [MpnBnekaTenbHOCTb MeToda o4e-
BMAHA, MOCKO/bKY MO3BOJIAET ONpeaensiTb GopMy, KOMMNAKT-
HOCTb, BbIMYK/0CTb, COOTHOLLEHME CTOPOH, MAaAKOCTb YaCTuLL
1 ap. KombuHauus AaHHbIX O pasmepax U popme 0CobeHHO
nosesHa Npu NUCCNefoBaHUM TeKy4eCTU MOPOLUKOB, UCTMpae-
MOCTW, NJIOTHOCTU YNaKOBKM, CKOPOCTU OCAXAEHWS, AMCNepC
HOCTM/FOMOreHHOCTM, KOMMAKTHOCTM U YPOBHS 3arpsi3HEHMS.
BuayasnbHble [aHHbIe TaKXKe MCMOMb3YTCS NpU KanubpoBke
WHCTPYMEHTOB, KOMTM/JIEMEHTAPHbLIX MO MeTody AMHaMuye-
CKOMY pacCesiHWIO CBETA, eC/iv GOpMa HaCTUL, MOXKET BAMUSATL HA
TOYHOCTb M3MepeHUn. Tak, AMHAMUYECKMIA aHan3 1306paxke-
HWIM XOPOLLO JOMNOMHAET METOZ Na3epHon andpakLmm.

Ha AMHaMMYecKMn aHanu3 mM3obpa>KeHW He BAUSIOT
CBOWMCTBA 4aCTWL, MO3TOMY OH WCMONb3yeTCs B TOM 4uc/e
W AN aHaNM3a MHOMOKOMMOHEHTHbIX CMecen. MeToz No3Bo-
nseT pasnnyaTtb U ONpeaenaTb KONMYEeCTBEHHO Mpo3pay-
HOCTb 4acTul. Kpome TOro, MeToh O4YeHb YyBCTBUTE/EH
[aXe K HeBONbLWNM U3MEHEHUSIM KOMNYeCTBa MPUCYTCTBY-
IOLLINX OYEHb MENKUX AN KPYMHbIX YaCTUL,.

Cnaboe MecTO AMHAMMYECKOro aHanmsa nsobpakxeHumn
COCTOUT B TOM, 4TO $OTOM306paXeHNS — 3TO ABYXMeEpHbIe
Npoekunn TpexmMepHbix GOopM, MO3TOMY BaXXHbIM (akTo-
pOM CTAQHOBUTCS OpMeHTaums 4vacTuy. ABTOMATM4eckas
BbIGOPKA M306paXKeHWNI C HY>KHOW OpMEeHTaLLMEN YacTULL ANS
nosy4YeHns KOPPEKTHOro pacnpefeneHuns no pasMepy siBisi-
eTCst OAHUM 13 CNOCOBOB peLleHns 3ToM NpobaeMbI U MO3BO-
NAET NOBbICUTb HAAEXHOCTb NMONYHAEMbIX AAHHbIX.

WINNER 300D

DKCK/IO3MBHbBIM  aHanmMsaTop M306paxKeHus  YacTul
Winner 300D (puc.]0), npeAHasHavyeH A48 aHanmsa Cyxmx
M TEeKYYMX MOPOLLKOOBPA3HbIX MAaTepMaoB: NaacTMacc, kaTa-
nM3aTopos, abpa3nBoB, YrepoHbIX NMPOAYKTOB, Necka, yris,
Kode, orHeynopos, MULLEBLIX MPOAYKTOB, MOMUCTUPOOB,
cTekna, Kepamukuy, yoobpeHun, nekapcts, MeTanInyeckmx
MOPOLLKOB, LLEMEHTOB, pyA 1 T.4.

OCHOBHble XapakTepucTuKu npmubopa:

* MakCMmanbHOe paspelueHme —3000x2000;

* yacToTakaapoBs — 350 kaapoBs/c;

°  Bpems 3KCMo3numm — 5 MKc;

° BpeMs U3MepeHust — 2-3 MWH, B 3aBUCUMOCTU OT CBONCTB
obpasua 1 komyecTsa NnogaBaemMom Npooboi.
HoBasi TexHOOrMg, coyetaroLwas WMpokoe nosae, 60/b-

Wy r1ybuHy CBETOBOrO MyTU MU MAKCUMMAJIbHO MJIOCKYIO,

OrpaHM4YeHHYI0 B pa3amMepax NpOTOYHYHO S4enKy, N03BONSET

nosy4aTtb ropasfo 6onee yeTkme nsobpaxeHus (puc.l).

Mpnbop aHanu3vpyeT pacnpegeneHve 4acTul, no pas-
MepaMm U Mopdonorum B gmnanasoHe or 5 go 3000 MKwm
B COOTBETCTBMM C MEXAYHAPOAHbLIM CTaHAapToM: ISO/DIS-
13322-2. AHanusaTtop anddepeHumpyeT 4acTULbl NO IKBU-
BaseHTHOMY AMaMeTpy NO Naowanu, 3KBUBANEHTHOMY
OVaMeTpy MO OKPYXHOCTWU, BHYTPEHHEMY AMaMeTpy, Nao-
waaun npoekumn, TMHeNHbIM pasMmepam, OLeHKe naoLwaan
MOBEPXHOCTU N 06beMa, TaHreHcy X, TaHreHcy Y, agname-
TPy TaHreHca, cheprnyeckoMy COOTHOLLEHMIO CTOPOH.

Mo cpaBHEHMIO CO CTaTUYeCKMM MeToAOM Npobonoaro-
ToBKM Winner 300D MOXeT n3MepsTb MAaCCUBHbIE YaCTULbI,
4YTO MMeeT 60oNblIoe 3HaYeHUe A1 penpe3eHTAaTUBHOCTHU
OAHHbIX. YCTPOMCTBO AJ1S OHNanH-oTH60pa npob no3so-
NnseT TeCcTMpoBaTb 06pasubl B pexume peasbHOro Bpe-
MEHW U MOoJly4aTb AAHHbIE O COCTOSHMUM NCCAeAyeMoro
mMaTtepuana B pasHble Mepuopbl.

@YHKLMN nporpaMMHoro obecnevyeHus Winner 300D
fenaroT akcnayaTtaumio npubopa 3GGeKTUBHOM 1 ya06HON
ana nonb3osartensd. B MO npeayCMOTpeHbI:

* cbop n coxpaHeHVe B NaMsATV BUAEO N N306paKeHun;

°  KanmMbpoBka MacwTaba — pakTnyeckoe 3HaYeHne pas-
Mepa MOXeT 6bITb MOy4eHO HEMOCPEACTBEHHO HA N30~
6paxkeHunu;

° pexum naketHom o6paboTkW, KOTOPbLIA MO3BOASAET
npoBOAUTbL aHANN3 HEMNOCPeACTBEHHO BO BpeMsi cbopa
OAHHbIX 6e3 orpaHuyeHmnsa namaTu U nonyyaTtb 6onee
TOYHbIE pe3ynbTaThl 3a cyeT 06paboTkm HOALWOro
KONMYyecTBa U306pakeHnn;

°  pexXuM anHammyeckor obpaboTkm Ana aHanmsa obpas-
LLOB B NOTOKE;

* 12 napameTpoB aBTOMatmyeckom o06paboTkm — ycTpa-
HeHMe CANNAHNS, Pa3HOPOAHbLIX TOYEK, HEMO/HbIX rpa-
HUYHbIX YaCTWUL, 3aN0JHEHME NONbIX 061acTen YyacTud,
Crna>knBaHme Kpaes U T.4.

Monb3oBaTenbCkMm oTyeT GOpMUpPYyeTCa MO BbiGpaH-
HbIM MapamMeTpaMm B COOTBETCTBUM C pellaemMou 3ajaven
M oTpacneBbIMU TPebOBaAHUSAMMU.

B HacTosAlwee BpeMs Jsla3epHble aHann3aTtopbl pas-
MepoB 4acTuuy Winner npoxoasaT npoueaypy permcrpa-
umMn B foCynapCTBEHHOM peecTpe CPeAcCTB M3MepeHUn
P®. OduumanbHbiM napTHepoM Jinan Winner Particle
Instrument Stock Ha TeppuTopuu PO gaBngeTcs Komna-
Hus "PBC", cneymanmcTbl KOTOPON UMEKT MHOTONETHUN
onbIT paboThbl C AaHHbLIM KNAacCOM 060pyA0BaHNSA U TOTOBDI
npeanoOXnTb NOMOLWb B Bbibope Hambonee 3dpdpekTns-
HOro MHCTPYMeEHTAa Mo Ballu 3a4a4n, a TakxKe BClO Heob-
XOAVMYIO TEXHUYECKYIO U MeToan4veckyto nogaepxky. M
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PBC

® OduuymanbHbIA NOCTaBLUMK
coBpeMeHHOM NabopaTopHON TEXHUKU

PB/

NA3EPHbIE AHAJIN3ATOPbI YACTML, WINNER y

b
L L L
; 5

WINNER 3009

WHPOKONONDCHEIA aHaNW3aTop
pazmepa YyacTil
MHTEnneskTyansHeN - aHANKM3ATOR € PyuHbBsw
NONHOCTEHD ASTOMATHHECKMM DEAMMaMM paboTh
ArA nobsx CyxMx NOPOWKOOOPasHEN  MaTE-
PHance, 8 TY. ANA NOPOWROR, BLTYNADWWY B 4=
MUUECKYID DEIKLMID C BOOOW WNM  MEHRKOWMX

oY B AMIKOCTH,

KEUBCTED MAMEDSHHA, CONCCTABMMOS C BNARHGIM
AHANNIOM

TypOyneHTHoE  AWCNEDIMPOBAHKE C  BLICOKD
TOMHER NOGAOLWMM YCTDORCTBOM.

3.;!II.;!H;'H TOSAHHEE HACOT ANE F_kl(_rlu.l"-_'HMH
NOpOoWKa ¥ BeaMacnAHA GeCLUyMHEIR MCTOMHHE
Fasa AnA MONHOND GUCNEpIMpOSaHMA,

Cyxoih aHanwa

Winner2018

WINNER 2018

ABTOMATHUECKMIA NAZEPHBIA aHANW3IATOP

pasMepa yactuy
YnpagnexMs OQHUM KAKHMOM: ABTOMATAYECKKS
TECTHROBAHWE, BHPABHWRAHME, NOLada BOOW,
ADEHaX, YOANEHWE MyILPLROE, YALTDAEyKOBOS
COBMBAHME, OUWCTEE M T,
TpOEHHAA cwcTema otbopa npod  anA
MPEQOTEPALAHAA OCAHOBHUA KEYNHBE YacTiy
B UMpRynAUMONHOM TpyGonpoeone. Bucoxan
BOCAPOHIBANNMMOCTE M TOUHOCTH HIMEDEHHA.
KoMMneskcHs MpUHLKNT HIMEDEHUA  paMepa
YACTHL  NazepsHoR  OWOPakuUMed ©  BoCowD-
UYBCTEMTENGHEIM  KONBUESEM GOTOINekTo!-

UYECKMM JETEKTODOM ¢ Npecbpazoaanmem Dypee.

MokKpbiA aHanu3
JAwanazon wamepednia: 0,1-450 mem

WINNER 2308

MHTENNEKTYANEHLIA NAa3epHbIA
aHaNW3aTop pPasMepa YacTuy
MHT?HHE'KT}'EHI:HHI-"C MONHOCTER  ABTOMATH-
YECKWA aHANWIATOP Ha OCHOBE Na3spHOA
Avdparunn obecneuraaeT HafemHER W BOC
MPOH3BOGHMER dHANKZ  pazMepa  4acTiy
NOPCWKGE W CYCMEH3MA ANA CAMOMD WMPOKOND
CNBKTPA NEMMEHEHWIL
DEyxny-eSHE M MHOTOMEKTRANBHBIE CHCTEME!
OBHAPYHEHIA, A TaKHe TEXHONOTMA  TECTH-
pORAHWMA GOKOBOMD PACCEANMA CHETA, IHA4M
TENMBHO MNOSHILAOT TOMHOCTE M MPOWSE0NMH-
TEMEHOECTE HIMEDEHIA,

CyxoR/MOKPBIR aHanW3
Juanasod uimepeHini

Awanazon vamepenrnin 0,1-2000 mrm

WINNER 803

2HANW3aTOP Pa3Mepa HaHOUYACTWL C OBOWHBIM NazepHbIM
OWHaMKWYeCKUM CBeTOpacCeMBaHnemM

HcnonsayeT  BRCOKONPOWEBOOMTENEHEIA  ANOHCKMA  OTOVMHOHMTENL

HAMAMATSL W BRCOKOCKODOCTHOR — UMOPOBOH  HOPPENATOR
CobCTREHHON pazpabomion
Otnvuyaetca  GWCTPHEM  BHYWCNEHWEM, BHCOKMM  DA3PEWEeHHeM,

¥OPOIWEA TOUHOC TR W NOBRTORASMOCTEK. MakcuManeHo 3bOekTHREH
ANA TECTUDOBdHWA pactnNpERENEHMA NO Pa3MEDdM LUBETHHIX Y4aCTHL.

Cyxoi aHanw3
AwanazoH vameperni: 1-10000 Hm

190020, Poccua, r. Cankt-TleTepbypr, yn. BymamHas, g. 17

0,1-2000 mEm/0,01-2000 MEM
COOTBETCTEEHHD

L

. -
g —

MHTEANEKTYANBHBIA NA3EpHBIA

ASTOMATUYECKME BHPDIBHVEIHWE CEETOROIO MYyTH, NOGAY3 BOOH, YRANSHKE
Ny3LpEKoR, QWCNeprvpoBaHWe obpazla, CNMB, OuMcTKa. BoTpoeHHan
CHCTEMS AWMCNERIMDOBIHMA NPELOTEPALIET OCANMOSHWE KPYTIHBI W3S THL

B TpyGKax, NOBHILAA TOMHOCTE  HAMEDEHWAH,  BeiCOKOWYBCTRATENEHER
KONBUEBOH EXTOMYECKMA  [ETEKTOP  3HIUWTENBEHO  NOSHWAEET
TOUHOCTE  Mamepedwid, B M0 peandiosada  yHAKANEHAA  METOWMKS

HEOTDAHMUEHHON ANNPOKCMMALMK D3HHLY, NpeHAIHAYeHaA ANA aHanu3a
PaCNpedencHAA Yot THL] HEWMIBEC THIN D DadMepd,

Mokptii aHanu3
[uanazon namepenuii: 0,1-300 mxm
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