M ALL-over-IP Q\ 2305 nement

ddPeKTUBHbIE peLueHnA
ANA aBTOMaTusauum NnponsBoaCTBa:
MHTYUTUBHAaA CUCTeMa ynpaB/ieHnA
KayeCcTBOM LLUUXThbI

LLM(I)pOBaFI TpchcI)opMau,l/m MPOMbILLUNEHHOCTN MHTENNEKTYaNN3aunNa N aBTOMaTu3aun4a npoueccoB

15 Hosa6ps 2022 roga
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B Lndpax

« Cyxoin cnoco6 nponsBoAcTBa

« EXXerogHas Bblpy4dkKa ~ 7 MApA. pyo.

* [lpon3BOACTBEHHAsA MOLLHOCTb ~ 2 MJIH. T. B ropj,
* HenpepbiBHOE NPON3BOACTBO U OTrpy3Ka- 24/7
 [lponzBOACTBO 1 NpoaaXka npoaykuuuv ~ 100%

* LLiTaT coTpyaHuKoB ~ 550 yenoBek



TexHonormm Npomn3BoACTBaA
noprtnaHauemeHTa ~ 200 net

[m]:8 4z [u]

[Tlouemy BO3HUMKAIOT

[=]

Mos ctaTbd Ha «Xabpe»

€ NnoapobHbLIM onucaHnem npobnemsol

https://habr.com/ru/post/596701
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TexHonormm Npomn3BoACTBaA
noprtnaHauemeHTa ~ 200 net

DOMPOCL! katecTsa - Ha pbIHKe ecTb roTOBOE
daKkTOopbl NPOUN3BOACTBA: P

> BapmaTBHOe KayecTBO Cbipbsi 1 406aBOK peI-I-IEHVIe (PGNAA)°

> lNorogHble ycnosus (Cyxo, MOKPO, MOPO3)
> HeckonbKko 3TanoB Npon3BOACTBA
> PaboTa obopysoBaHus... Ha

npeanpuaTun:

PaccmMmaTpuBaeTca TO/IbKO
x [1pobnemMbl KayecTBa 0606LLarOTCS

OAHO peLleHne. x [1pON3BOACTBEHHbIE MPOLIECChl He
obcneaytoTcs
PeLleHne onuvpaeTca Ha x «KauecTBo» = KauecTBO KOHeUHO

BXOAHbIe AaHHbIe. NPOAYyKUMK (LLEMEHT)




[oTOBOE pelueHMe - NOTOYHbIN
aHanusatop (PGNAA)

NAKOChI:

v ABTOMATU4YeCKUN OHNaH
aHanus cblpba (MHMA 200 T/4)

v" XrM. cocTaB CbipbSl (BXOAHbIE
[LaHHble ANS pacyeTa LUNXThI)
N3BECTeH Npu Nojaye Ha TNHUIO

v ABTOMaTU4YeCKMNA pacueTt
ONTVMaNbHOW NPONOPLUMN CbIPbS
N 106aBOK (KaUyeCTBEHHOW LLUKXTbI)

MWHYCbI:

x BblcoKas ctommMocTb OT 200 M/H.
py6. 3a 2 yCTaHOBKW (2 NNHUN)

x Cpok BHegpeHVda oT 1 roga

X MIMNOPTHbIW KOMMNAEKC



UTO eCcTb Ha 3aBoje -
naéopartopHbin XRF-aHanmnsaTtop

NAKOCHI:

v ABTOMaTM4eCcKMn aHannsvpyet
XVM. COCTaB 3arpy>XeHHOro Cbipbs

Ha3Ha‘-IUEHI/IEZ v MoAKNIUAETCA B IOKAJIbHYHO
BXOAHOW CeTb, €CTb BbIrpy3Ka AaHHbIX
KOHTPO/1b

Cbipbsl U MUHYCbI:

A06aBok x He oHNalH aHann3 Cbipbs
NnabopaHToOM

x HeT aBTOMaTU4YeCcKOro pacuyerta
ONTUMasIbHOW NPONOPLUN CbipbS
N 06aBOK (KaYeCTBEHHON LUNXTbI)

x XWM. COCTaB CbIpbA (BXOAHblE
JaHHble ANA pacyeTa LNXThI)
n3BecTeH yepes 1,5 yaca nocne
nogayun Ha NNHWKO




A-X KOMIMNOHEeHTHasa WWnUXTa

MEN + MEPTEN1b + BOKCWATbBI + OTAPKW
roo| 2

? XM. COCTAB
? XM. COCTAB

\%
? XM. COCTAB

v
: ? XMIM. COCTAB
| I
I
k v \%4 v \l/ J
SAAAHHbIE MAPAMETPbI KAHECTBA LUNTXbI (KH, n, p)

I I [ [
[ I [ I
v v \4 v
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1824 ron, naTeHT KaMeHLWUKa

TexHoNOrma LULMXTOBKU
B XIX Beke:

* B3aTb onpegeneHHoe
KONYeCcTBO MaTepunanos
1N cMeLlaTb

* WHTYyWTMBHO, NO ONbITY

TexHoONorns LULNXTOBKN
B XX-XXI Beke:

+  OMpeAenvTL X1M. CoCTaB

MaTepyranoB, paccumTaTb
KauecTBo, onpeaenTb
NPOMNOPLMIO 1 CMeLLaTb

3atem A Gepy onpefeneHHOS KOMUYECTED TMUHUCTOM 3EMMA UMK TMHHBI W CMELLIMBARD MX

* [lo AaHHbIM 1 dopMynam

_C—l,ﬁS*A—O,BS*F

K 2,85



[lpoBepunTb Ha 3aBoAe:
Kak LnxTyeTcsa 6e3 XxvM. coctaBa?

X OnepaTopoMm: IHTYUTVNBHO, MO OMbITY, 6€3 C/IOXKHbIX
pacyeToB U rMybokoro aHaamsa.

nponopuus WKXTbl Ha X OT GaMUANMN CMEHHOTO OMEepPaTopa 3aBnCHT
NnPoOn3BoOACTBE? KQUeCTBO LUNXThI,

Pa6boTa onepaTopa:

* [loNyumnTb aHaANMN3 XUM. COCTaBa MyKun OT
3aAaHHasd I'IpOI10le,I/IFI? nabopaTtopum 3a npowepgwime 1,5 yaca.

* 3a4aTb HOBYO MPOMNOPLMIO LLUNXThI.
X BocnpusTne aHanmsa - Kak BXoAHble JaHHble.
? KauecTBo LLVXThI: BapMaTUBHOE, NMaaBatoliiee.

> Mpobnema KayecTBa: «3aBMcaHne» MaTepunana,
HerabapuTbl, HeKa4YeCTBEHHOE CbIpPbE...



ipea cucrtemsl - aesiatb MHTYUTUBHO
c 60/1ee TOUHbLIMM pacyeTamMm

HaHHble OPC

[aHHblie ananuzos ot XRF
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MEpI'E!J'Ih C MePrensHoOro gosa. ..

3HaueHne
238707
2,14063
7515408
4461529
212,07663
119,73007
40,78531
36,11033
3,30686
2,84756
2,3468
2.02011
75,64999

4541306
3029620

Tar

@akT. nogava CO1.
@akT. nogava CA2.
@axT. nogava CO1.
@axT. nogava C2.
@akT. nogava CO1.
®akr nogava CO2.
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CA3T1414 gqan

OTAPKK
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MEN
MEN
MEPTENb
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OTAPKIN
OTAPKN
KPYTIKA

KPYTIKA
r

MEpI'E!J'II:: C MepreneHoro go3a...

MBPI’BJ‘II: C MeprenbHoro ooaa.. .

Men ¢ menogoro gosatopa
Men ¢ menosoro gosaropa

Men ¢ menosoro Ao3aropa

0,05443
71.,60770
147159
50.77143
0,66119

CA311414 qan
CA311414 gan
oxford_31012022142002 csv
oxford_31012022142002 csv
oxford_31012022142002 csv

Llenb pa3paboTkuy cucTeMbl:

v [IpoBepuTb rmnoTesbl.

v [IpoTecTMpoBaTb a/ifOPUTMBI.
v CTabunmsmpoBaTb NokasaTenu.

v  ABTOMaTN4YeCKM yNpaBnaTb
KaueCTBOM LUMXTbI.

NCTOYHUKUM AaHHbIX:

* XRF-aHanmsaTtopsl
nabopatopumn (HeakTyasbHble).

« ACYTIT SIEMENS (akTyanbHble).



Appo cncremsbl - anropmTMsl, TaKThl,
NaTTepHbI, BbIUNCNIEHUSA, peaKunn

MponsBoACTBEHHbIE TaKThl A1A ONpeAeneHUs
dakTnueckoro c6opa Myku B npo60oT60pHUKE
W ABM)KEHUA MaTepunanos Mo JIMHUN

Henouesyem /118 KOppEeKTHPOBKH
i creayomeii onoproii peoMenaIMK
: 14:00
Wurepsa =

moxkHO BpaTs
bez pazbuBkH \

12:36
Parxrndeckas nogaqa, cchopmuposasmas Ku Ha 14:00
HaumenoBaHue L | 3HaueHue
~ 3 TexHonornyeckwe napametpsl Cf1
> 4 Takmel
=, BpemA otbopa npof ¢ nuHuk B npoGooTBopHuK, MUH 60
=, Bpemn otbopa ctakaHa ¢ npofoit 3 npobootBopHuKa, MUH 17

=, BpemA npoxo#4eHnA ceipsA W 4obaBok oT fo3atopoB 40 npobooThbopHuka T

HeaKTyaanble AAdHHbI€E

3agaHHoOe KaYvyecTBo

3a npowepgwwme 1,5 yaca

Mpumepbl NaTTEpHOB, Koraa
N3MeHSeTCcs NPOoNopLUSA LUNXThI,
a He Ka)kAbli HOBbIM Yac, Kak 3To
06bIYHO genaeT onepaTop

Monzgset & NepeceraeT
KOpHAOP RopHaop C Bse kopHaopa ez Bxe HOpHAOpE Gez
NOCAEAHMM NPCADTEEHHEM napacadeHua - nepeceqeuuj -
IHIHEHHEM TPEHAA ofpazsni ofpazHbi
o . / //\:l Q‘H\“-o-—'—’a
7 g ——
d—‘ . e 7
) g o -
UAROHENPEEAEHH BECOAMT U2
nid Gez MepscexaeT KOpMAoE3
NEPECEYSHHA HOPHAZP H MOCAEgHMM SEHOAMT W SoEOGHT
KOpHAcEa PEIEOPEHMEIETCA IHEHSHHEM Wz KopHAOpE
cr-—"'D'F'—p R

PR

KayecTBO MyKHU

KH n p
099-103 235-245 14-156

Mprmep HacTpoek peakuuu Ha
OTKJIOHeHMe KH oT 3apaHHOro
AvanasoHa KayecTBa

HacTpolikm peakynn Ha oTKnoHeHne KH

Peakuna Ha oTknoderuA KH | [LononHWTENEHEI MeXaHnam

Homep niuHwm: (#) MuuA 1 NMunna 2

Lobaeute Ewe -
Kh ot (Brn... | KH go (mck... | Mamenute men Ha | WMamennTb Bokcutel Ha | MamennTs orapiw Ha
0.01
0.01 0.02 0.3 0.1 0.1
0,02 0.04 0.5 0.1 0.1

KOMMEHCVIPYTCA KaXkable 15 MUHYT



VcknoveH yenoBedyecknmm ¢pakTop

0 NatopaTopua B 15:13 Ha kannbposke ChipeeBOi MykKM SD2 oWKWEOYHD NPOMEPHIK KNMHKER. OwmnbxKn na60pa|-|TOB
0 NatopaTopua B 13:35 npu wamepeHn nposepodHoro obpasua celpseBoi MyK npu Habope obosHavenna ownbodHo ykazanu sdi npu aHanuse "p°6

ABTOMaTUYecKas oTépaKkoBKa
(AeakTuBaLMA) OLLMGOYHbIX NPO6

AKTHBHOCTE:
S 08:13 - HOBASl PEKOMEHOALINS
Nara: 05.08.2022 14:12:00 onepaTop nponyCKaeT
MEJ MEPIrE/lb OrAPKW BOKCUTbI W He BBOAUT HOBYIO
Bua nabopatopHoro nccnegoeaHnA:  ChipseBaA Myka 2 MUHUA
Mokazatene  Min 3Ha4yeHne Mazx 72,9 24,0 1 ,1 2,0 peKOMEHAauM o
Al203 1,78508
Cal 50,77910
Fe203 1,11263
KH 0,65000 2,12586 1,36000
LSF 202,10000
08:23 - YCTAHOBIJIEHA (A)
Mg 0.44408 <
ABTOMaTUNUYECKUN
n 274799 3,00000 pexxum seoga B ACYTN MEN  MEPFEMb OFAPKW BOKCUTBI
P 1160438 250000 HOBbIX peKOMeHAAL A 67,5 27,2 1,9 34
5i02 7.96290
503 0,06548




ABTOMATUMYECKAA LLULNXTOBKaA U
KOPPEKTUPOBKA MYKU B CUJTOCAX

NMHNA 1 |

Myka ¢ 2-X N"HWniA
npounsBOACTBa

nMHUA2 | >

[MponcxoanT KOPPEKTUPOBKA KauecTBa
MYKM B CMJI0CAX C MOMOLLIbIO anroputMa
aBTOMATUYECKOro CMeLLINBaHNS

> v

ABTOMaTHYECKH

Cunoc 1 Cunoc 2 Cwunoc 3

1,5m

Kn1,06 Ku1,07 Ku1,03

VvV

14:49 - YCTAHOBIJIEHA (A)

100%
C1 Cc2 Cc3
60%

Cunctema ALUTEK:

ABTOMaTU4YecKnii pacyet
ONTMMaNbHOW NPONOPLMNN LLUNXTbI
ANS ABYX IHUIA NMPOV3BOACTBA.

ABTOMaTUYECKUI PEXUM
yrnpaBaeHVsa 403aTopamMu nojaum
Mesna, Meprens,, 60KCUTOB 1 OrapkoB,

Pexxnm pekoMmeHaaumm ornepaTopy
Ha cnyydail aBapuUinHbIX CUTYaL M.

ABTOMATUYECKUIN PEXINM
KOPPEKTUPOBKM KayecTBa LUNXThbI B
cuiocax npeaBapuTenbHOM
rOMOreHm3aumm - CMeLLIBaHVIEM.



CpaBHeHMe KayecTBa 3a CYTKWU

Awvnana3oH Koneb6aHum
KayecTBa WWMXTbl No KH:

< CneBa - onepaTop
> CnpaBa - cuctema

Ha rpaduke nokazaTtenu
KayecTBa B MacwTabe x100.

3aAaHHbIN AMana3oH
KayecTBa 3-4 COTbIX AONN.

Cunctema AUTEK
cTabunusmnpyeTt KayecTBo
LUUXTbI J1yUllie oneparTopa.

3asadva oneparopa -
aHaN3 N MOHNTOPWVHI
OTK/IOHEHWN Tex. npoLiecca
N paboTbl 060pyLOBaAHNSA.




CyTknm onepaTtop VS CyTKM cucrema

Onepatop colpbeBOro otaesneHvs (3a 24 yaca) KpacCHbIE JIMHWN — 3ajlaHHOE KaueCTBO, CUHME NMHUM — paKTUYecKoe

/ \ /_/_\ /_/_\_/_\_/—\ M\ /_\_\
_/ \ / \ /
w | E—

ABTOMATMNYECKMA peXXUM paboTbl (3a 24 yaca)

— -__— : Cuctema ALTEK
obecneuyviBaeTt

6onee ctabvabHoOe
KaQuecTBO LUMXThbI U/
MPOrHO3VPYyeMbIV
pesy/ibTaT




Cnacvnb6o 3a BHUMaHue!

ﬁ Bepe3uH EBreHunii AnekcaHapoBumY Mowu cTtaTbu 0 undpoBoit TpaHchopmaLmm
e [lpekTop Mo MHGOPMALIMOHHbLIM TEXHONOTUAM https://habr.com/users/e berezin/posts
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™ LleMeHTHbIN 3aB0oj «A3Us LlemeHT»
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