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BBEONEHUWE

Ha MOMeHT HannucaHus ctaTbu NPOrHO3MpyemMmoe
MMPOBOE NPOU3BOLCTBO 3€PHOBLIX B CE30HE
2017/18 goCTUrHET pekopaHOro ypoBHs B 3331
MJH TOHH, YBENUYMBLUUCH B NpeablayLuemM ce3oHe
Ha 0,6 npoueHTa. Tem He MeHee uUcnosrnb3oBaHNe
3epHOBbIX TakXXe Bo3pacTeT Ha 1,2 npoueHTa.
[obaBbTe Takme HenpeackasyemMmble pakTopsl,
KakK U3MEHeHWe NorogHbIX yCnosum, nageHme
YPOBHEN 6erika 1 TOproBble OrpaHNYeHust, n
pesynsTar OTHIAb He rapaHTUpyeT cTabunbHOE U
afeKkBaTHOe npeasioxeHne 3epPHOBbIX NPOAYKTOB B
NpeacTosine rogbi.

C momeHTa nosierieHuss B 1980-x rogax npmnbopsil,
paboTatowme B GrnmxkHeEM NHPaKpacHOM




onanasoHe (NIR), cbirpann 6onbLuyto

ponb, NoMorasa 3epHOBOM U MYKOMOSbHOWN
MNPOMbILLSIEHHOCTM UATU B HOTY CO CMPOCOM

C TOYKWN 3pEHNA KaK KOHTPOMSA Ka4yecTsBa, Tak

N, BO BCce DonbLlen cteneHun, obecrneyeHns

9 PEKTUBHOCTM LIEMOYKM NOCTABOK HA OCHOBE
COrfacoBaHHbIX OJaHHbIX N MPO3paYvHbIX CUCTEM
ynpasrieHus. CerogHa nocregHue pa3paboTkm B
obnacTn MHTEPHET-TEXHOMOMMMN NPeaoCcTaBnsaoT
HOBbl€ BO3MOXXHOCTU J0BUTLCSA eLle bonbLuero
BykBasibHO O4HUM LLESTYKOM MbILWbHO.

Tak 4TO, ecnv Bbl BriepBble paccMaTpuBaeTe
BO3MOXHOCTb PaboThl C CETEBbLIMU MHCTPYMEHTaMM
NN 3aNHTEPECOBaHbl B HOBENLLIMX CpeacTBax
MOOKIMIOYEHNS, 3Ta ANEKTPOHHAsA KHUra

Npu3BaHa 03HaKOMUTb Bac C COBPEMEHHbIMU
BO3MOXHOCTSIMU, MPEenMyLLiECTBaAMU,
COOOpaXXeHMsAMU U UMEIOLLIMMUCS BapuaHTaMMu.

[aBanTe nogHMMeM nnaHKy eule Bbiwe. Kaxgoe
3epHO MMEET 3HAYEHME.

* [pednoxeHue u cripoc Ha 3epHo, PAO




COOEPXAHWE

1, UTO HOBOro B BO3MOXXHOCTAX NOAKMHOYEHUSA
Onsi nonb3oBaTenen 3epPHOBON MPOMbILLIEHHOCTH,

2, NpenmyliecTBa NoaKMOYEHUS AN
aBTOHOMHbIX NOJsib30oBaTeneun

3, CeTeBble BO3MOXXHOCTU B MYKOMOJSTbHOM
Npon3BOACTBE, MPUMEP UCMOSb30BaHUA:
byabte B Kypce npoucxogdiwero ¢ NIR

4, MNaTb cnocoboB NONy4nNTb Ay4LLYHO
NOAAEPKKY MO CETU

5, Habopbl aTanoHHbIX AaHHbIX Ansg NIR
YNpOLLIEHbI Bnarogapsi CETeBbIM NUHCTPYMEHTaM

B, NpennoxeHns ceTeBbiX CEPBMNCOB




[TTABA 1

YTO HOBOro B BO3MOX-
HOCTAX NOAKIMHOYEeHUSA
K cetTun?

NcTopusi aHanmsa 3epHa B onmxHem K-
ananasoHe (NIR) — aTo nocTosAHHbBIN Nporpecc.

Korga 3epHoBasi oTpacrib OTKpbIfna aHanms

B onmxkHem MK-ananasoHe B Havane 1980-x
rogoB, OH B OHOYaCkLe NPOM3BEST PEBOSIOLMIO B
KOHTpOsie KayecTBa 3epHa. Micnonb3ys gaHHbIE O
TaKNX KIloYEBbIX NapameTpax, Kak BrnaXHOCTb U
Benok, KoTopble CTanu AOCTYMHbI 3a HECKONbLKO
MWHYT OOHUM HaXXaTWUEM KHOIKW, MonbL3oBaTenu
NIR-o6opygoBaHust MOryT NpoBeEpPSATb, NNaTUTb
NpaBUSIbHYIO LIEHY, pa3gendaTb U obpabaTtbiBaTb
3epHO ObIcTpee n adhpekTnBHeE Ha Braro Bcen
rmobanbHOW LEenoYke NoCTaBoOK 3epHa.




Ho 6bino ewe ogHO AONONHUTENbLHOE
npeuMyLLecTBO

MHorme opraHusauum obHapy>Xunu, 4to, cBs3biBas
aHanUTU4YeCcKne MHCTPYMEHTbI B 3ePHOBBIX CETSX C
LEHTPOM YynpaBfieHUsi, OHKU MOryT cobupaTb LieHHbIE
OaHHble C HECKOSTbKMX aHann3aTopoB B OAHOM MECTE.
CnycTta HeKoTopoe BpeMs Obi1o pa3paboTaHo ceTeBoe
nporpamMmMHoe obecneveHne, KOTopoe No3BoNMO
3epHOObpaboTUnKamMm He TONbKO cobupaTb AaHHbIE, HO U
ONCTaHUMOHHO HacTpanBaTb MHCTPYMEHTbI, Hanpumep,
OOHOBNATL KanMOpPOBKM.

Kaxgbin, KoMy npuxoansiocb obCnyxmsatb rpynny
WHCTPYMEHTOB, MOATBEPAUT, YTO UX NpoBepKa u
obHOBNEeHMe, 0COBEHHO B pa3sHbIX reorpadonyeckmnx
TOYKaxX, MOXET ObITb TPYAOEMKOMN 3a4a4en.
Bo3aMOXHOCTb caenaTtb 3TO 3a OAWH pa3s ¢ paboyero
CTONa 3KOHOMUT ThICAYM YENOBEKO-4aCcoB, He roBOPA
yxe 00 aBmabunetax u Bbibpocax CO.,.

I'IepeHocw MOCTb NOoBbLIWAaeT HaAeXXHOCTb

CUHXPOHHO C ceTeBbIMU pa3paboTkamMmn bbina

Takke ynydlleHa HageXXHOCTb MHCTPYMEHTAlbHbIX
pes3ynsTaTtoB bnarogapsi Tak Ha3biIBaeMOW
nepeHocuMocTn obopyaoBaHMAa U KannbpoBOK.
[lepeHOCMMOCTb N3MEPSIETCA HA YPOBHE MHCTPYMEHTA
N Ha ypOBHEe npeackasaHuns. [NNoBTOPAEMOCTb,
TOYHOCTb U3MEPEHUNIN U CPABHEHUSA PE3YynbLTaToB



SED

The standard deviation
of differences in
predictions between
instrument 1 and
instrument 2

Bias

Systematic difference in
predictions between
instrument 1 and
instrument 2

Instrument 2
L

Instrument 1

Krouesbie ghakmopbi nepeHocuUMocmu Kanubpo8ok — 3mo cmaHdapmHoe
OMKIIOHEHUEe pasnu4uli 8 npedckasaHusix Mexoy UHCmpyMeHmamu u
cucmemamudeckoe omnuyue rpedckasaHudl.

MeXay pasnuyHbIMU MHCTPYMEHTaMM BaXHbl Ha
ypoBHe obopyaoBaHus. Ha ypoBHe npeackasaHug
(kannMbpoBKK) KIto4EBLIMU (haKkTopamm ABMSAOTCA
cTaHOapTHOE OTKINOHEHUE pasnMynmn B NpeackasaHusix
MeXay MHCTPYMEeHTaMn U cucteMmaTuyeckoe

OTNn4ne npeackasaHnuim Mexay UHCTPyMeHTaMu.
COOTBETCTBEHHO, HA NEPEHOCMMOCTb BANSIOT Kak
obopygoBaHue, HanpMMep, onTuka 1 NnpeacTraBrieHne
obpasuoB, Tak 1 KannbpoBovHas Moaenb.



KaxObil, KoMy npuxodusiocb obcry)xueamb 2pyrny UHCMpyMeHmos, noomesepoum,
umo ux npoeepka u 06Hos8rIeHUe, 0COOEHHO 8 pasHbIX 2eo02paghudecKuUx moykax,
Moxxem bbimb mpydoemkoli 3adaqel.

HoBble ceTeBble BO3MOXHOCTMU,
ynyJwarwume padboume npouenypol
ATak, ecnu cutyauma ¢ nepeHOCUMOCTbLIO BCE
BpeMS yrydllaeTcs, TO 3a4eM HaM HY>XHbl CpeaCcTBa,
no3sonsawLine 3a BcemM crnegmtb?

Ecnn Mbl BbIMOEM 3a paMKM CaMOro MHCTPYMEHTa,
CTaHOBUTCS ACHO, YTO MHOrOe eLle HyXXOaeTcs B
ynyJweHun. OgHon n3 obnacrten, B KOTOPbIX MOXHO
O0OUTLCS NEPEMEH K nyylleMy, ABMSATCA CTaHOAPTHLIE
paboune npoueaypobl.

C pa3BNTNEM HOBENLLNX MHTEPHET- N CETEBbIX
TEXHOSIOMNN B NocrieaHee BpeMA NoABUITOCb



MHOXECTBO HOBbIX CETEBbIX OYHKLNI, OAlOLLNX HOBbIE
BO3MOXHOCTM 1 NO3BONSAKOLLNX yOaneHHo crneauTb 3a
paboTon npmbopa n NPoBeEPsITb, KAaK OH NCMOSb3yeTcH,
dakTn4eckn He rMaasa U He KacasiCb UHCTPYMEHTA.

YoaneHHast guarHocTuka gaeT MeHeLkepy B LEHTpe
NoSsIHOEe NpeacTaBlieHMEe O TOM, Kak Bce paboTaer,
Kakon Npubop MOXET NnoTpedboBaTb BHUMAHUS U Kak
NCNONb3YKTCA NHCTPYMEHTbI. OTOT NOCMEQHNUIN aCrekT
0COBEHHO BaXKEH ANsi OpraHn3aummn, XxenarLmnx
a0obutbes, YTobblI onepaTopbl (KOTOpPbIE YAacTO MOTYT
ObITb HEKBANMMPULUMPOBAHHBLIM CE30HHBLIM NEPCOHAIOM)
HEYKOCHUTESbHO criegoBasnm ctaHAapTHBIM paboymm
npouenypam. K coxxaneHuto, HUKakne XemnTtble HaKknemnku
C WHCTPYKUMSMU HE MOTYT rapaHTMpoBaTb, YTO Mpu
namepeHnn obpasuoB BPEMEHHbLIN ornepaTop AenUcTByeT
Hagnexalwmnm obpasom.

[Mpn NOOKNIOYEHUN K CETU BCE N3MEPUTENBbHLIE
ornepaumn CTaHOBATCA Npo3padHbIMn 1 "CTpaHHbIN"
pesynstart n3MepeHns, onbKa B aKcnyaraunm nnm
nogo3puUTeribHoe NoBegeHNE MHCTPYMEHTa CTaHOBATCS
BUOUMbIMN U, crieqoBaTenbHO, UCrpaBnseMbIMU.
Tenepb MeHemXep MMEET BO3MOXKHOCTb NOAHSATb
Nf1IaHKy N0 BCEM N3MEPUTENbHLIM Npndopam ¢

TOYKM 3PEHUS KaK NX NPON3BOANTENBHOCTU, TakK U
aKcnnyatayun,



YnyJyweHue ynpaBrieHUs KanmdopoBKamMmu

Ewe ogHon obnacTtbio NpUMEHEHNST HOBbIX

CETEBbLIX BO3MOXXHOCTEN SABNSIETCA ynpaBrieHne
kanndposkaMmn. MoXXHO CnNpoCUTb, 3a4eM OHO BOOOLLE
Heobxo4uMOo, y4YnTbIBas NpPeKpacHyr NepeHOCMMOCTb,
pocTturiytyto ana NIR-npnbopos 1 KannbdpoBOK.
OpgHako, He3aBMCMMO OT TOro, HACKOSIbKO XopoLua
NepeHOCUMOCTb, Takme doakTopbl, Kak ycrosuma cbopa
ypoxasi U UCNonb3oBaHNE HOBbLIX COPTOB 3epHa, Bcerga
CMOIYT NPUBECTU K HEOXKUOAHHOCTAM Aaxe Npu camoMm
CTPOroM BbINOSIHEHUN aHANMUTUYECKMUX Onepauni.

OT0 TpebyeT, YToObI CeTEBLIE MEHEKEPLI ObINN Ha
Horax, NOCTOSIHHO OBHOBNSASA BCE UHCTPYMEHTBI U
nobnBasicb NOEHTUYHbIX pe3ynbratoB. OHM OOMKHbI
paboTaTb KakK YaCcTb KOMaHabl C APYrMMN Y4aCTHUKAMM
CeTun, BKMoYas Bragensues npnbopos, 3TanoHHbIe
nadoparopum 1 KoOopaUHaLNOHHbIE KOMUTETHI,

INICE DEARD PMSTRUBLNTY ¥ FOV-EP-Da-3081 3

FOS5-EP-D5-3863

cas-DP05- 1861

Ewe odHol obrnacmbto npuMeHeHUSI HOBbIX Cemes8bIX 803MOXHOCMeU sensiemcsi
yrnpaeneHue Kanubposkamu.
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oTBevarLlle 3a yTBepXaeHne nobbix KOPPEKTUPOBOK,
KOTOpbl€ MOryT BbITb BHECEHbI B KArIMOPOBKY.
CeTeBble U NPOrpaMMHbIE UHCTPYMEHTLI TENepb
yrnpoLLatoT 45151 BCeEX BO3MOXXHOCTb CECTb 3a CTOJ
NeperoBopoB HE3ABUCUMO OT MECTOMONOXEHNS, a
Takke obcyxgaTb N aHann3npoBaTb BO3MOXHbIE
KOPPEKTUPOBKN KanmubpoBKN. 3Ha4YeHne npaBunbLHOro,
Npo3padHoro n nNpodeccmMoHaribHOro peweHns aTux
BOMNPOCOB 06bACHAETCS (PUHAHCOBLIMU acnekTamu
TOProBfin 3€PHOM.

Ecrnn 1000-ToHHas napTus a4MeHS MOHMKEHa

B Ka4yeCTBe C CONOAOBEHHOro 40 KOPMOBOIO,

9TO CUNbHO CKa3bIBAETCS Ha pasHbIX UTPOKax B
Lernoyke nocrasok. Jlloan OormKHbI NPOBEPUTD,

no4YemMy NPUHATO Takoe pelueHune, n, npexae BCero,
OHW OOSMKHbl UMETb BO3MOXKHOCTb nosiaratbCs Ha
LeSTOCTHOCTb N3MEPUTENBHON CUCTEMBI. ITO OCOBEHHO
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lNodknoyaemocmb obecriedusaem ocHo8y 05151 IhheKmMuU8HO20 U NMpo3paqyHo20
KOHMPOJIs1 3@ UBMEPEHUSIMU rnapamempos 3epHa.
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crnpaBeasiMBo, ecrivi U3MEHeHNS B KarnnbpoBKy
BHOCATCSA B X0[4e 3arpy>eHHOro ydopo4yHOro cesoHa C
COOTBETCTBYIOLLMMW NMOCNEACTBUAMU NS CrieqyroLlen
nocTaBkun hepmepa.

[Ons nnnioctpaumm paccMOTPUM TUMNYHYIO
HaCTPOWMKY CETU, NCMNOSb3Ys HOBENLLYIO CETEBYHO
dyHKUMOHANBbHOCTb B Takou cucteme, kak FOSS
NetGrain.

B ceTn yyacTBytoT BnagenbLbl Npubopos, aTanoHHas
nabopaTopusi, MEHeO)Xep CETU U KOOpANHALMOHHAs
rpynna, Kotopasi cornacoBbIBaeT fobble
KOPPEKTUPOBKN KannbpOoBKM.

Bnagenbuam npnbopa npegnaraercsa oTnpaBuTb
Habopbl 0Opa3LoB A0 YOOPO4YHOro ce3oHa B

STaNoHHYI0 NnabopaTopuio ANa N3MepeHust Ha
00pa3LOBOM UHCTPYMEHTE. 3aTEM OHWU OTNPAaBMSAOT
aornonHuTenbHble Habopbl 0bpa3uoB B nabopaTtopuio BO
BpeMsa yBOpO4HOro cesoHa, HO B OCTallbHOM HUYEro He
OenaroT, KpoMe NCNoNb30BaHNSA MHCTPYMEHTOB.

OTarnoHHas naboparopums BbINOMHSAET KOHTPOSIbHbIE
N3MepeHnst 1 BBOAUT AaHHble Ang 06omnx aTanoHHbIX
namepenunin B cuctemy FOSS NetGrain, roe oHa
aBTOMaTn4eckn cobupaetcsa BMecTe C gpyrmmm
ANaHHbIMU, TakuMun Kak NIR-TecTbl, BbIMONHEHHbIE HA
NYHKTaxX NPMEMKU 3epHa.
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3a BCEM 3TUM cnegsT MeHeaKepbl ceTu. YeTknn
rpadpuyeckuin nHTepdenc n gaHHble obo Bcex
doakTopax, Takmx Kak MeCTOMOSIOXKEHME, COPT 3epHa,
NIR-TecT, aTanoHHOe namepeHune, gepmep u T.n.,
NO3BOSIAOT UM J1ETKO MPOCMOTPETL PE3YIbTaThl.
Hanpumep, OHM MOTyT OLEHUTL, NOSIBUIICSA NN CTPaHHbLIN
pesynbsTaTt u3-3a owmnbKM onepaTtopa UM 3To Hayarno
TpeHaa u3-3a HOBOro copTa 3epHa. ObbeanHss
OaHHbIE U OrMbIT, MEHEOXXEP CETU MOXET 3aTeM HayaTb
9pPEeKTMBHLIN gManor ¢ aTanoHHOM flabopaTtopuen
On14a npoBefeHns gansHenwmx nposepok. Ecnu
OKa)XeTCsl, YTO TpebyeTcs HacTporka KanmbpoBKy,

TO MOEHTUYHLIN XXe CHUMOK JaHHbIX NepeaaeTcs
YyrieHaMm KoOopAUHAUMOHHOW rpynnbl Ans NPUHATUSA
0OOCHOBAHHOIO peLLeHns.

crnonb3ysa ceTeBble cpeacTBa, MEHELKED CETH

MOXXET BbINOSHUTDL J1I00YI0 HEOOXOAMMYHO HAaCTPOUKY
KannbpoBKK ansi BCen rpynnbl UHCTPYMEHTOB CO CBOErO
paboyero ctona.

[Mpo3payHan cuctema

A nocnegHee, HO HE MEHEE BaXXHOE: NPO3PayYHOCTb
CUCTEMbI UIPAET XKN3HEHHO BaXXHYO POSib B JOBEPUN

N 3P PEKTUBHOCTU LIENOYKM MOCTaABOK. XOTSH BO BPeEMS
yDOpPOYHOro ces3oHa MOXeT ObITb CAeflaHO OYEHb Mano
KOPPEKTMPOBOK, TOT (pakKT, YTO BCE pereBaHTHbIe
OaHHble Bceraa nerko AoCTYMHbl, YTO BCe 3anmMcaHo

N YTO peLlEHUs NPUHUMAKOTCA HAa OCHOBE COBMECTHO
NCNOSb3yeMbIX HAOEXHbIX JaHHbIX, MO3BOMSET BCEM
OOBEPATbL CUCTEME.
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[TIABA 2

CeTeBble BO3MOXHO-
CTU ONSA BceX

[ns MHCTPYMEHTOB, KOTOPbIE ABMNAOTCS
ABTOHOMHbIMW YCTPONCTBAMU, UMEIOTCS TPU
OCHOBHbIX NPenMyLLecTBa.




Bo-nepBbix, 4N9 OTCNEeXMBaHUA U CNOKONCTBUSA
BCe OdaHHble Bcerga 6e3onacHo pe3epBupYyrOTCS Ha
obnayHom cepBepe.

Bo-BTOpbLIX, KOrAa Bam Hy>kHa Noaaepkka, Bbl MOXETe

NpeaocTaBuTb AOCTYN 06CcnyXuBawLeMy nepcoHany K
BHYTPEHHMM CEKPEeTaM UHCTPyMeHTa (CM. rmaBy 4, roe

onuncaHbl KOHKPETHbIE MPENMYLLECTBA).

N B-TpeTbux, Bbl MOXETE C yaob6CTBOM NpocMaTpuBaTh
pesynbTraTbl CO CBOero paboyero ctona, Hanpumep,
ecnun xotTute nsbexaTb NOBTOPHbIX NOE340K U3 oduca
B AMCMNETYEepCKyo Ha BeCcoBOW. Bbl Takke moxeTte
caenarb 31O, He npepbiBas onepauum TeCTUpPOBaHUS.

Kak nokasaHo Ha rpadvke, Brniagenew nogknioyaeT
npubop K obnadHom cucteme. Bce gaHHbIe pes3ynsTaToB
aBTOMAaTUYECKN COXPAHSIOTCA, U K HUM nMeeT

15



YyacTok 3

YyacTtok 4

YyacTok 2 ‘
()

YyacTok 5

YyacTok 1
® YyacTtok 6

. Infratec

. Moisture meter

Co30dalime cobcmeeHHy0 cemb

Hoeeliwue cemesbie cpedcmea u cepsuch! Mo380ssitom obomy rnosb308amerto
NIR co30asamb cemb UHCMPYMEHMO8, Haxo0AawWuxcs rnoo rnpucmarsbHbIM
HabnodeHuem aOMuHUcmpamopa. Takxxe 803MOXHO KOMBUHUpPO8amb
pasanuyHbie murbi npubopos, Harnpumep, 05151 cbopa OaHHbIX OmM cmaHOapMmMHo20
aHanusamopa 3epHa u uamepumernel enaxHocmu 8 00HoM mecme. Kak rnokasaHo
Ha unnrcmpayuu, usmepumesib Moxem 6bimb 0obasrieH Ha HO8bIl MPUEMHbIL
y4acmok unu o6beOUHEH C CyuecmesyuuM aHanu3amopom 3epHa Orsi
pacwupeHusi B03MOXHoCcmeU U3MepeHUs 8rnaxHocmu

yaaneHHbIn goctyn akcnept rno NIR, KoTopbIn MOXeT
MCMOSIb30BaTh AaHHbIE A9 OTChISKN Nepuognyeckmnx
OTYETOB O MPOU3BOAUTENTLHOCTU MHCTPYMEHTA €ro
BnagensLy.
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[TIABA 3

CeTeBble BO3MOXHOCTU B

MYKOMOJIbLHOM Npoun3sBoAa-
CTBe, NpuMep UCNonb30-
BaHuA: byabTe B Kypce
npoucxoasuwero ¢ NIR

AHnanus B onumxHem VK-agnanasoHe (NIR) ctan
He3aMeHUMbIM B COBPEMEHHOM NPON3BOACTBE
NPOAYKTOB NUTaHWUS, HO KaK Nofb30BaTersto
obecneunTb Haanexaluy padboTy pacTyLlero
napka NIR-MHCTpyMeHTOB?

KomnaHua Bay State Milling Company Hawna
pelleHne — cuctemy FossAssure.




B HacToswwee Bpemsa Bay State Milling Company
ncnonb3yet 16 NIR-aHann3aTtopoB MyKu Ha pasnnUYHbIX
npounsBoacTBeHHbIX nnowaakax B CLUA. Bce oHu
paboTaloT ¢ MakCuManbHOM NPON3BOAUTENBLHOCTBLIO U,
Kak 1 60nbWUHCTBO coBpeMeHHbIX NIR-MHCTPYMEHTOB,
OTNINYalOTCA OYEHb BbICOKOW CTabUITbHOCTLIO. TeM He
MEHee MHCTPYMEHTbI BCe eLle TPebyroT NpUCTasribHOro
BHUMaHWS, YTODbI BCe OHN DYHKLMOHUpPOBanu
naeasnibHO AHEM U HOYbHO, 3a4acTyHO B 3anblfIEHHbIX U
noaBeEPXEHHbIX BUOpauum cpeaax.

[ToaTomy KOHTpoOnepbl kKadyecTBa n3 Bay State Milling
Company obbeanHununce ¢ paspadbotdnkammn FOSS,
coTpygHu4das B pa3paboTke cuctembl FOSS, koTopad
cerogHa Ha3biBaeTcsa FossAssure. OHa obecne4dnBaeT
aKcnnyaTauuoHHbIE NPEUMYLLECTBA U YBEPEHHOCTb,

a Takke 3aKknagbiBaeT OCHOBY A4S MOCTOSIHHOIO
COBEPLUEHCTBOBAHUS NpoLeayp KOHTPOssl kKavyecTBa.

PaboTa 24/7

B komnaHuun ncnonbaytcs aHanndatopbl FOSS
NIRS™ DS2500, npumeHsiemble B OCHOBHOM A58
N3MEPEHNA TaKNX KITHOYEBLIX MNapaMeTpoB KavyecTBa
MYKUW, KaK BNaXXKHOCTb, BEMNoK 1 30fbHOCTb.

"Mbl BblIOpanun aTOT MIHCTPYMEHT N3-3a ero TO4HOCTU

N OOCTOBEPHOCTM U BbININ O4EHb AOBOSbHbI 3TUM
peweHnem", — roeoput [keHHUdpep PobuHcoH, Bmue-
npe3naeHT genapTameHTa TEXHNYECKOro KOHTpon4.
"OQHaKo 3TOT MHCTPYMEHT ByaeT pabotaTb HACTONLKO
XOPOLLIO, HAaCKorbKO ero byayT obcnyxmeatb. MeHs
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lNepenadbl memnepamypsbl U 3arbliieHHOCMb — 3MO JIUWb HEKOMOpPbIe U3
Haubornee o4e8uUOHbIX y2po3 0ns pabomel NIR-uHcmpymeHmos.

NHTEPECYET COCTOSIHNE HALLIMX NHCTPYMEHTOB — Mbl
nposoAuM npodunakTniyeckoe obenyxusaHue. He
BO3HMKAOT NN Kakne-nnbo npobrnemol U3-3a subpaumm
n Temnepatypbl?”

Nog ogHOM BUPTYanbHOU KpbiLlien

C cucremon FossAssure MHCTPYMEHTHI
KOHTPONMUPYOTCSA COTPYOAHUKAMK CNy>KObl NOOAEPXKKM
FOSS, obecneumBaroLwmMMm nx cTabunbHOCTb.
ExxemecsauHble OTYETHI 0 paboymx xapakTepucTmkax
BKMNIOYAOT NpeaynpexaeHns o noTeHumanbHbIX
npobrnemax oo Toro, Kak OHM CMOTyT MNOBNUSATL Ha
paboTy NMHCTPYMEHTA U NPUBECTU K AOPOroCTOALLEMY
npocTtot. OCHOBbLIBAsICb HA AMAarHOCTUYECKUX

19



npoBepKax, cneumanuct cny>6bbl nogaepXkn MoxeT
Takke onpeaenuTb CTabunbHOCTb MHCTPYMEHTOB B
COOTBETCTBUM C odpuLManbHbIMU CTaHAapPTaMMU.

bnarogapsa perynspHbiM geTanbHbIM OTYETAM O
COCTOSIHUM NapKa MHCTPYMEHTOB CreyuanmncT Cryxobl
nooaepku 6bICTPO cTan AOBEPEHHbLIM KOHTAKTHbIM
NnUOM, 3HAaKOMbIM C opraHu3aumen komnaHmm Bay State
Milling Company, ee o6bekTamMmm U MHCTPYMEHTaMWN,

N Nony4nn goctatouHo nHdopmauum, YTobbl AaBaTb
npasurbHble pekomeHaaumn. "lMooagepxmneaTtb paboTy
BCeX 16 MHCTPYMEHTOB HenpocTo", — nobaBnser
PoOunHCOH. "[0Nns MeHs BaXKHO — 4 3Hat0, YTO IKCNepT
FOSS nay4yaet xapakTepuUCTUKN MOUX MHCTPYMEHTOB,
N A NOsNyYar CBOAHbLIN OTYET, YKa3blBaKOLLMA, BCE NU B
nopsiake Unn ecTb Kakme-To npodnemsl".

lNpakTnyeckas nonb3a

be3 FossAssure POOMHCOH npuLuniock 6bl BPY4YHYIHO
BbIMNOSTHATL NPOBEPKN HA BCEX OObEKTaX, a Takke
NPUHMMATL OTYETbI U U3y4aTb NOCTYNAOLLYIO
MHpopmauuto.

Hapsagy ¢ otkasom namn, nepenagbl Temneparypbl
N MblfIbHbIE YCNOBUS — BCEro NNLLb HEKOTOPbIE

N3 Hanbonee o4eBUOHbLIX Yrpo3 Ans paboThbl
MHCTPYMEHTOB, eLle O4HUM (PaKTOpOM SBMNSETCS
caM NpoLEeCcC BbIMOMMHEHUA cTaHAAPTHLIX paboumnx
npouenyp. Hanpumep, punsTpbl 1 Yallku ons
00pasuoB AOMKHbI O4YMLLLAaTLCA Hagnexawmm
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obpa3oM, a AnarHoCTMKa BbINOMNHATLCA Ha base
noapobHbIX Npoueayp No aKcniyaTtaumm NMHCTPYMEHTOB,
NMPUMEHSIEMbIX B paMKax Bcel KOMMaHuw.

AMeHHO 30ecCb ceTeBblE BO3MOXHOCTU NpOrpaMmmbl
FossAssure aBns0TCA OrPOMHbLIM NPENMYLLLECTBOM.
"3a 24 roga moen paboTbl Hag KOHTPONEM KadecTBa
pa3paboTka ceTeBoro nporpaMmmMHoro obecrne4yeHus
cTana OgHUM N3 caMbiX KPYMnHbIX COBbITUI", — roBOPUT
PobuHCcoH. "A mory cuaeTb 3a CBOMM CTONOM M BUAETD,
HOpMarnbHO N paboTaeT OOBLEKT, BbIMOTHAETCS NU
ANarHoCTUKa 1 Tak ganee".

[Mpwn BO3HMKHOBEHUK Npobriembl Bay State Milling
Company MOXeT 00CcyauTb ee C YENOBEKOM, XOPOLLO
3HAaKOMbIM C MHCTPYMeEHTaMW: BeAb NepcoHan
cnyx6bl noaaepxkn obnagaet 3HaHUSAMU B 06nacTu
NPUHUMNOB, 0OCNYXMBAHUS N MPOYEro, CYLECTBEHHO
npesBbllaowmmm 6a3oBbIN YPOBEHD.

[1py HaNM4YnMM COOTBETCTBYOLLNX OAAHHbIX UM HECMOXHO
BbISIBUTb U PEWNTb Npobnemy. "A 4yacTto cTtankmBarCb

C Takon npobnemou: Bbl paboTaeTe Ha 3aBoae,
NHCTPYMEHT C Bnay paboTtaeTr HopmarkHO, U BCe
No0BOSbHbI", — cka3ana PobuHcoH. "Ho BOT nowwnu
pesyrnbraThl, BbIXo4sAlwme 3a paMKkm cneyugukaumnim, u
BO3HMKaET BONPOC: rae npobnema — B TEXHOTOMMYECKOM
npouecce unu B HCTpymeHTe? C FossAssure

Mbl MOXEM NoKasaTb WU AoKa3aTb, YTO AEeNo He B
NHCTPYMEHTE. DTO NpUAaeT YBEPEHHOCTb — S 3Hal0,
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4YTO KBaANMMOULNPOBaHHbLIN NepcoHan creanT 3a
MHCTPYMEHTaMN 1 ux padboTton".

Tpu cTonna HenpepbIBHOro pocTa

[Moonepxka makcumarnbHoM 3OEKTUBHOCTU HE NPOCTO
OLHOro MHCTPYMEHTA, a Lierfioro cemencTea Tenepb
cTana noBceHEBHOM pearibHOCTbIO, YTO 3aKknaablBaeT
OCHOBY NS AaribHENLWero CoBepLUIEHCTBOBaHUS
npoueayp KOHTPONs KadecTsa.

[1lns Tex, KTo npeanonaraeTt UCrosib30BaTh
aHanorn4yHyr cucTtemMy Ans CBOMX aHanuTU4YecKmnx
onepauun, PoObuHCoOH onucelBaeT Tpu wara. Bo-
nepBbIX, BbIOEPUTE MHCTPYMEHT, KOTOPOMY MOXeETe
OOBEPsiTb B NraHe obecneyeHnst TOYHbIX U CTabUIbHbIX
pesynsTtaTtoB. Bo-BTOpbIX, 06ecneyvsTe ero nogaepxKky c
nomoLbo FossAssure.

N B-TpeTbunx, paspaboTtante HageXHble MPUHLNIMBI K
npoueaypbl 4Ns nogaepKXkm pabodymnx xapakTepucTuk
rpynrbl MHCTPYMEHTOB, UCMNOMb3YyH 3HAHUSA U OnbIT,
KoTopble MOXeT npeanioxnte FOSS. "Taknm

00Opa3oM Bbl CMOXETE 06ecneynTb NO3UTUBHBIN LINKI
NOCTOAHHOIO COBEpPLUEHCTBOBAHUSA", — 3aKIT0O4aEeT OHa.

22



| FossAssure Instrument Report FOSS

F-ANA | ACME Feed

April 1, 2007 = April 28, 2017
|

Efslsgﬁizgg Reviewed by: Jennifer Highland
Comments

Current state

check sample and wavelength look good but internal température is running right under the limit
Observations

Internal temp is not aver the limit but very dose to the limit. check sample and wavelength look good
Actions

Internal temperature indicated that the fan filter needs cleaning & the instrumant is nat cooling, but all ¢lse looks good. Clean
the filter so the instrument does not give you 8 high temperature warning

Check Samples

(S
-
-
-
-
"
-
-
-
-
-

Cemeeble UHCMpyMeHmbI yripow,arom cbop OaHHbIX 051 NepuoduUHYECKUX 0m4yemos
0 rpou3eodumeribHOCMu.
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[TIABA 4

NaTbL cnocobos
NONYYUTb JNYULUYHO
noaaepXKy no ceTu

[TogknyaeMocCTb K CETU — OTIINYHbBIA CTUMYIT
ansa 6esoTkasHon paboTbl 0bopygoBaHMA U
bornee achdekTMBHOM nogaepxku. Npueegem
NATb MPUMEPOB TOrO, KAk COTPYAHMKN CIyKObl
nooaepXXku MoryT obecnevnTtb 6onee BbICOKUM
YPOBEHb 0OCNYXNBAHUS:




1. OHWM MOTyT KOHTpPONMpoBaTb PaboTy MHCTPYMEHTOB
CO cBoero paboyero crosa, 3KOHOMS BpeMS U
TPaHCNOPTHLIE pacxoapbl.

2. OHn moryT cobupaTb gaHHble ONa eXeMeCaYHbIX
OTYETOB OAHUM LLENMYKOM MbILWKW, YMEHbLUAs Harpy3Kky
MEHeIKEPOB MO KOHTPOM KayecTsa.

3. OHun moryT npeaBnaeTb npobremMel U 3apaHee
3aKkasaTb npaBuIibHble YacTu, YTObbI n3bexaTtb
He3anfaHMPOBaHHbLIX NPOCTOEB.

4. OHWN MOTyT KOHTPONMMPOBaTb MHCTPYMEHT U
KOMMNbLIOTEPHbIN UHTEPMENC, YTODBI NOMOYbL BbIABUTb
npobnemsbl, He Tpebys akcnepTa no NIR Ha mecTe.

5. OHKM MOryT HakonuTb rnMybokoe 3HaHWe Ballero
aHanMTU4YeCKoro MHCTpymMeHTa. Noatomy, Koraa Bbl
3BOHUTE B NOAAEPXKKY, OHWN YXKE MHOroe 3HaloT U
MOryT ObICTPO pewwunTb Npobriemy.

[NoOKnoYaemocmsb K cemu — OmMAauYHbIU cmumys Onsi 6esomkasHol pabomsi
obopydoeaHus u bonee aghchekmusHoU ModOepKKU.
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[TIABA 5

Habopbl 3TanoOHHbIX
AaHHbIX Ana NIR ynpo-
LLeHbl Onaropgaps cete-
BbIM UHCTPYMEHTaM

[Toakno4YaeMoCTb BaXKHa He TOSbKO Ans padoThl
NIR-npnbopos, HO 1 ansa kannopoBku NIR-
MHCTPYMEHTOB MO 3TaNOHHbIM N3MEPEHUSAM Ha
OCHOBE METO0B XMMMNYECKOro aHanusa.

COop aTanoHHbLIX pesynsTatoB Ans Co34aHna Unu
NPOBEPOK KarIMOPOBKN MOXET ObITb TPYAOEMKUM
OENoM C TOYKU 3pEHUA HE TONBLKO dpakTU4ecKoro
N3MEPEHUS, HO U perncTpaunm n obpadoTkm
OaHHbIX 3TaNIOHHbIX PE3YNbLTaToB.




[NoaknoynTe STaNOHHbLIN METOA K CETU N COKOHOMbTE
BpeMs, 3arpyast HoBble Habopbl 06pa3LoB Ha Baln
NIR-npnbopbl 4nsa perynnpoBku nnm paspadoTku
kannbpoBokK. Bbl Takke moxeTe cneauTtb 3a paboTou
CBOEro 3TanoHHOro npubopa n XpaHnTb BCE 3TaANOHHbLIE
OaHHble B O4HOM MecCTe.

Cnepytolwas BnageoaHmmMmaums Criy>kut nppumepom ans
9TanoOHHbIX U3MEPEHNIN, OCHOBAHHbLIX HA MeToae [ioma.
MogkntoveHne npundopa Dumatec Kk cetn no3BonsieT
NoNb30BaTENSAM:

« OObpabaTbiBaTb 3TANOHHbIE AAHHbIE OAHUM
Ha)KaTUeM KHOMKU

« CneguTb 3a NPOU3BOANTENTbHOCTBIO CBOUX
NHCTpyMeHToB Dumatec oTkyaa yrogHo rno cetu

« 3awWuTnUTb BCE CBOM AaHHbIE Ha cepBepe Mosaic
ans obecnevyeHns corrnacoBaHHoOW paboThl K
OoTCNneXuBaHusa

FOSS
connectivity
services
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https://www.youtube.com/watch?v=uJoI0RlJEPA

[TIABA 6

[TpepanoxeHus
CeTeBbIX CEpBUCOB

Ecnu Bbl y>Xe NogkntoYeHbl K CETU NN
NpUCTYynaeTe K ceTeBon paboTte, BaXHbl
cnepyowme npoayktel FOSS:




Umeemcs psid uughposbix cepaucos, npu3eaHHbIX MakCuMaribHO yrpocmumse 8awiu
rnoscedHes8HbIe ornepayuu.

FossConnect™ nossonsier NoAKNIOYNUTL BaLUm
WHCTPYMEHTbI K MUHTEPHETY. Bocnonb3yntechb psaom
LMPPOBbLIX CEPBUCOB, NPU3BAHHLIX MaKCUMasbHO
YNPOCTUTb NOBCEAHEBHbIE OnepaLnn.

FossAssure™ BkriovaeT psag LM@POBbLIX CEPBUCOB,
NPU3BaHHbLIX MaKCMMasribHO YNPOCTUTL NOBCEAHEBHbLIE
onepauun.

Bnarogapsi AMCTaHUMOHHOMY MOHUTOPUHTY
BaLUMX NMPMOOPOB Bbl MOXeETe ObITb YBEPEHbI, YTO
OHM paboTaloT cornacoBaHHO U obecnednsatoT
HadeXHble pe3ynbsrathbl, YTOObl n3bexaTb
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NOSIBNEHUS1 HEKOHAMLUMOHHBIX NpoAayKkToB. Mony4aTb
eXxeMecsaYHble OTYEThbI O PaboYNX XapaKTePUCTUKAX C
npeaynpexaeHusMmn o noteHumanbHbIX npobnemax ao
TOro, Kak OHM CMOTrYT NOBMUATbL Ha paboTy MHCTPYMeEHTa
N NPUBECTU K AOPOroCTOSILLIEMY MPOCTOHO.

OcCHOBbIBasiCb Ha AMarHOCTUKE, Mbl NOATBEPAUM
CTabunNbHOCTb BaLUMX MHCTPYMEHTOB B COOTBETCTBUMU C
odbuLManbHbIMK CTaHdapTaMu.

FOSS NetGrain™ — 310 ceTeBo MHCTPYMEHT,
NCMNOMb3YHLWNA HOBENLLIME TEXHOMNOIMMM NOOKMIOYEHUS,
4YTOObI YNPOCTUTL ANSA Pa3HbIX UTPOKOB B LIEMOYKe
nocTaBok obcyxaeHne n 0630p BO3MOXKHbIX
KOPPEKTUPOBOK KarnmbpoBKN.
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https://www.fossanalytics.com/ru/industrypages/digital-services
https://www.fossanalytics.com/ru/industrypages/digital-services

Infratec™ NOVA — nyywinn B oTpacnu aHanusaTtop
LEeNbHOro 3epHa, NCNosb3yLnn BCEMUPHO
NPU3HAHHY TEXHOMNOMMIO NPOMNYCKaHUS B BIIMXKHEM
NK-ananasoHe ans ogHOBPEMEHHOIO N3MEPEHUS
HeCKomnbKNx napameTpoB (Bnaru, 6enka, macna,
Kpaxmana v T.4.) ANs LWMPOKOro CNekTpa 3epHa u
MacrnnyHbix cemsH. Ha 100% ceTeBble U MOEHTUYHbIE
Npubopbl cokpallaT 06bemM paboT No ynpasrieHuto
NHCTPYMEHTaMN, HEOBXOANMBIX OS1A MONMYyYEHUS
COrnacoBaHHbIX pe3ynbraToB N3MEPEHUIN BO BCEX
3€pPHOMNPUEMHbBIX CETSX.
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https://www.fossanalytics.com/en/products/infratec-nova

IIII

C Dumatec™ 8000

3arpy>xeHHble naboparopum MoryT nonydaTb HaOeXHble
pesynstatbl N0 Metoay [dioma Bcero 3a Tpyu MUHYTHI

Npu HU3KKX 3aTpaTax Ha obpasel. [Npnbop MOXKHO
NOOKIMOYNTL K CETU, YTO AKOHOMUT BPEMSI, NO3BONSIS
3arpyxartb HoBble 0bpa3ubl Ha Bawwn NIR-MHCTpyMeHTbI
ON4a perynupoBku nnm paspaboTkm KanmbdbpoBok. Bl
TaKke MoXeTe crneaguTb 3a paboTon ceBoero npndopa
Dumatec 1 xpaHnTb Bce 3TanoHHblE AaHHbLIE B OAHOM
MecCTe.
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https://www.fossanalytics.com/en/products/dumatec

AHanunsatop NIRS™ DS2500 nomoraeT MyKkOMOJSTbHbIM
npeanpuaTUsaM yBENNYUTb BbIXO NMPOaYKLNN,
npeafiaras HeNPeB30MAEHHbIN, ObICTPLIM aHanus3
30MbHOCTM B AOMNOSIHEHNE K HAOEXXHOMY aHanusy

MYKM Ha 6ernok v Bnary. CtaHOapTU3oBaHHbIE Ha
3aBoae-nsrotosutene npubopsl obecnevnBatoT
MaKCUMarbHYI0 NEPEHOCUMOCTb AaHHbIX, MOMOratoLLyto
npu obmeHe kannbposkamn. 3t1o genaet NIRS™
DS2500 noeansHbiM NpUbopoM Anst BKIIOYEHUS B CETb

MHCTPYMEHTOB C LieHTpann3oBaHHbIM OOHOBNEHWEM
KannubpoBOK N MOHUTOPUHIOM.
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https://www.fossanalytics.com/en/products/ nirs-ds2500-flour-analyser
https://www.fossanalytics.com/en/products/ nirs-ds2500-flour-analyser

