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CBIPBSl, TAKOTO KaK OPraHN4eCcKoe, HEOPraHNUECKOe NI OMOANHAMUYECKOE UCXOTHOE ChIphbe. [IpomyKThI
BKJIFOYAIOT B ce0si pacXoiHble Marepualibl, TAaKHE KaK MHUIIEBbIC MPOAYKTHI C BBICOKHM COJEP)KaHUEM
MTUTATEIBHBIX BENIECTB, HyTPUIICBTHKH M OMOJIOTHYECKH aKTUBHBIE COCTMHEHHUS, /K HEMOTPEOIsIeMble
Marepuabl, TaKhue Kak SHEpPrusi ¥ CHHTETHYECKoe TOIuIMBO. M300peTeHne, Kak MpaBuUiIoO, BKIIOYACT B
ce0sl ONTUMH3ALUIO B peajlbHOM BPEMEHH CIoco0a. YCTpoiicTBa BKIIIOUAKOT B Ce0sl MPOTHBOTOYHBIH
T hy3nOHHBII SKCTPAKTOP M JCKOPTUKATOP AJISI ONTYUYCHHMS MTOJIE3HBIX MPOAYKTOB U3 UCXOJHOTO CHIPHS
OIIIMOHAJIBHO ISl NCTIONIb30BaHMS B JlaJIbHEHIIeH epepaboTke.

Mogaa UCXOAHOTO Cbipba

TIPOGUNMPOBaHHE MCXOAHOTO CLIpb
nepefiaua AaHHBIX Ha cepeep

C60p MHDOPMaLIM OB HEXORHOM CHipbe B
PeanbHOM BpemeHHt; Nepenaya AaHHbIX Ha

cepeep
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CNnocob U CUCTEMA OBPABOTKN MCXOOHOIO ChbIPbA

Ob6nacTb TEXHUKWU, K KOTOPOW OTHOCUTCH U300OpEeTEHME

[0001] Hactosiwee m3obpeTeHne oOTHocUTCS k obnactu obpaboTKM MCXOAHOro
Cblpbsi, B YAaCTHOCTU 06paboTkmn Gnomacchl.

[0002] Bonee KOHKPETHO, HacToslee W3obpeTeHne OTHOCUTCS K obnactu
nepepaboTkM OpPraHNYecKoro, HeOpraHMYeckoro W/unun OGUoAMHAMUYECKOTO WUCXOLHOro
CbIpbSi HA KOMMOHEHTbI.

[0003] KoMnoHEeHTbl BkNOYaloT B CeBS LUMPOKUA CMHEKTP BELUECTB, TaKUX Kak,
Hanpumep, BbICOKOKANOPUMHBLIE NMPOAYKTbI MUTAHUS, TOBapbl AN 340pPOBbS, COKU, BOAA,
3Heprus, TONNMBO, CTPOUTENbHbBIE MaTepuarnsl, NMNUAbI, apMaleBTUYECKME npenaparsl,
HYTPULEBTUKM U OMOMOrMYECKN aKTUBHbIE coefuHeHusi. [MoTpebnsieMble KOMMOHEHTbI
MOTYT NoABepratbCs ganbHenwen obpaboTke 4Ns NOMyYeHUs NOME3HbIX 403UPOBaHHbIX
dopm, TakMx Kak TabneTkn, MMWLIEBbIE >XMAKOCTM U nopowkn. Henotpebnsemble
KOMMOHEHTbl MOIYT MNOABEpPrarbcsl ganbHenwen obpaboTke ANA MONYYEHUs LEHHbIX
MPOAYKTOB, TAKNX KaKk CUHTETUYECKOE TOMMMBO.

[0004] XoTta HacToswee nsobpeteHmne 6ynet onnMcaHo C CCbITKOW, MO CyLUECTBY,
Ha MNWLEBYIO MPOMBILNEHHOCTb, cneyuanucty 6yaeTr odeBMgHO, YTO M30OpeTeHue He
OrpaHNYnBaETCH 3TON OTPACIblO, HO MPUMEHUMO K LLUMPOKOMY CMEKTPY APYrvX oTpacneu
MPOMBILLNEHHOCTN, B KOTOPbIX MCMNOMNb3yeTCA OpPraHU4eckoe, HeopraHuyeckoe wu/wmnm
BnognHamuyeckoe cbipbe. Kpome TOro, xota Hacroswee msobpetreHue Takke Oyaet
OMMCaHO CO CCbINIKON Ha M3BrEYEHNEe NPOAYKTOB, KOTOpblE SBMSIOTCS NoTpebnsembiMu,
cneymnanucty OyaeTt o4eBUAHO, YTO M3OOPETEHME HEe OrpaHNYeHO Takum oOpasom, HO

MOXET ObITb UCMOMbL30BAHO ANSA OTAENEHUS APYrnX NPOAYyKTOB, TAKMUX KaK TOMSINBO.

[MpeaLecTBYIOLLNA YPOBEHb TEXHUKN

[0005] Otpacnm NpPOMbILLNEHHOCTWN, KOTOPbIE 3aBUCAT OT MOCTOSHHbLIX MOCTaBOK
WUCXOAHOMO Cbipbs, TakMe Kak nuwieBas MPOMbILLNEHHOCTb, NPOU3BOAAT MUNNUapAbI
KMNorpaMmoB OTXOA0B, 6oraTbIX OpraHNYeCcKUMKU BewecTsamm, B rog. OTxoabl BKNIOYAOT
B cebsa BbIOPOCHI NUTATENbHbIX BELLECTB, YrNEepOACOoAepXaliuX U a3oTUCTbIX OTXOAOB
nepepaboTkM, HENCNONb3OBaHHOE Cbipb€ W OTXOAbl OT YynakoBOoK. CTOYHble BOAbI
NMALLEBOA MPOMBILLUMEHHOCTN 4YacTo obpabaTtbiBaloTcd, HO Takas obpaboTka sIBnsieTcs
CNOXHOW W [OPOrocTosllen u3-3a OOMbLUOrO KONMMYECTBA 3arpAsHSOMX BELLECTB U
LUMPOKOro pasHoobpasus TUMOB CTOYHbIX BOZ, obpasyrowmxca Ha nepepabarbiBalolem
NpeAnpUATUA. YTUnu3auyms unu xpaHeHne oTxohos, obpasyowmnxcs B NPOMbILLIEHHOCTH,

npeacraensieT cobom OrpOMHbIE S3KOHOMMUYECKME U IKOMNOrnyeckme npobnemei.
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[0006] Bonblwaga 4YacTb OTXO0A40B NONafaeT Ha CBanky UM HaHOCUTCA Ha 3eMIio,
r4e OHW pasnaralTCa U BbIAENAT yrnekucnbld ra3 n metaH. B pesynbTate nuwesas
NMPOMBILUNEHHOCTb ABNAETCA TPETbUM MO BEMUMYUHE WCTOYHUKOM  rnobanbHoro
NPOV3BOACTBa NAPHUKOBbIX ra3os.

[0007] MpeanpuaTtns no nepepaboTke Cbipbs NpuUnararT yeunus, Ytobbl CBECTU K
MUHUMYMY ofpasoBaHMe oTxoaoB. Hanpumep, Obinv NpeanpuHATBI  yCunnus no
KOMMOCTMPOBAHMIO OPraHMYECKNX OTXOL0B, BTOPUYHON nepepaboTke TEXHONMOMMYECKUX U
YyNakoBOYHbIX MaTepuanoB, a TakkKe MO 3SKOHOMWMM 3JHEPrMM U BOAbl BO BpPEMS
nepepaboTkn. AKUEHT Ha COKpalleHue, MNOBTOPHOE MWCMonb3oBaHWe u nepepaboTky
OTXOAOB SABMSETCA KMIOYEBOW YacTbio cTpaterum obpalleHusa ¢ OTXo4amn, Hanpumep, B
MALWEBON MPOMBILNEHHOCTWN. [nweBas NPOMBINEHHOCTE WWET 3PPEKTUBHbIE U
3KOHOMUYHbIE crnocobbl obpalwleHna ¢ otxogamu 6e3 BbIOpoca BpeAHbIX, Maxy4ymx unm
HeXenaTtenbHbIX 3arpA3HAIOLNX BELLECTB.

[0008] MuweBas MPOMBLILMNEHHOCTE TaKXKe CTankMBaeTcs ¢ TpeboBaHMsSMU MO
MOBbILLEHWUIO NPON3BOAUTENBHOCTU U 3PPEKTUBHOCTM NepepaboTkm NPy O4HOBPEMEHHON
3KOSTOMMYECKON OTBETCTBEHHOCTU. 3TO [AOMKHO ObiTb cHanaHCMpPOBaHO C BbICOKUMMU
OXUAAHNAMN NOTPedbnTENEen OTHOCUTENBHO TOrO, YTO NPON3BOAUMbBIE MPOAYKTHI MUTAHUS
f6e3onacHbl, MONesHbl M AOCTYMHbI MO UeHe. K noBbIWeHMO 3dEKTUBHOCTN 4acTo
CTPEeMATCA NPU ynpasneHnn Npon3BoOACTBOM M peanusaymn npoayKLuun no BCEU Lienodke
NMoCTaBoOK - OT MPOU3BOAUTENEN, MEPEBO3YNKOB, NepepaboTynKoB, OMTOBUKOB U
PO3HUYHbIX TOProBLEB.

[0009] OcHosHas npobnema, c KOTOpOW cTankupaeTcs nuwiesas
NMPOMbILUNEHHOCTb, 3aKn4yaeTcsa B TOM, YTO OHa paboTaeT Ha MHOMMX YPOBHSAX B
“aHanoroson’ napagurme. “Lincdposasa TpaHchopmaymns” B HACTOSLLEE BPEMS BbIHYX4aeT
KOMMNaHUM MeHATb CBOW OU3HEeC-mMogenn u ajganTupoBaTbCAd K HOBOWM  PbIHOYHOW
peanbHOCTW, KOTOpas B OCHOBHOM onpeaensietca TpeboBaHUSMU U OXUAAHUSMMU
KNNEHTOB.

[0010] Undposas TpaHchopmaymns — 31O MHTErpauust U poBbIX TEXHOMNOMA BO
BCe cpepbl BusHeca, npmBoaawas Kk dyHaamMeHTanbHbIM U3MeHeHnsIM B paboTte GusHeca
N NOBLILIEHUIO LIEHHOCTU ANA ero KNUeHToB. [JOoCTWXKMMble pesynbTaTbl ANS MULLEBON
NPOMBbILLNEHHOCTN Gnarogaps UndpoBor TpaHchopMaunn BKIOYAKOT B ce6s KOHTPOnb
KayecTBa MO BCEW LIENOYKE MOCTaBOK, MOBbIWEHWE 3PPEKTUBHOCTM NPOU3BOACTBA U
CBOEBPEMEHHYIO 8 pECHYI0 A0CTaBKy. TpebyoTcs ynyylleHHble aHanuTnyeckne AaHHbIe,
NMO3BONAOLME MNPOBOAWUTL MNPOrHO3HYIO aHanuUTUKy noBeAeHus noTpedbutenen wu
obecneuvBatb ONTUMMU3ALMIO MPOU3BOACTBA NPOAYKLUUW HA MNPEANPUATUUN B pPEXUME

peanbHOro BpemMeHu. AHanun3 6Gonblnx OO6HLEMOB AaHHbIX MOXET MOMOYb epmepy
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BblpalyMBaTb PacTeHUs B COOTBETCTBMM CO CMPOCOM, MpucrnocabnmeaTbCs K MOAENAM
MOKYMNOK KIMEHTOB. Ha nepepabarbiBatoLiem NpeanpusaTum cnocobHOCTb ONTUMN3NPOBATD
BbIXOA MPOAYKUUN N MOCTOSAHHO NOBbILATL KAYECTBO KOHKPETHbLIX LieneBbIX NPOAYKTOB U
peLenTyp NOBMANSET Ha BbIPYYKY U YACTYIO NPUObINb NULLEBOW NPOMBILLITEHHOCTN.

[0011] MuweBas nNPOMBIWNEHHOCTL TaKXKe W3y4yaeT pasnuyHble Cnocobbl
MOBbILLEHNSA CBOEN 3HEPro3dPPEKTMBHOCTN, YTOObI CHU3UTbL 3aTpaTbl HA 3NEKTPOIHEPTUIO,
BbIOPOCHI YrMEeKUCroro rasa W HeratMBHOE BO3AEWCTBME Ha OKPYXXaloLWylo cpeqy.
Cuctembl aHepromeHepxkmeHTa (COM (EMS, ot anrn. Energy management system))
LLMPOKO BHEAPSAIOTCA B MULLEBOW MPOMbBILMNEHHOCTM ANSA AOCTUMXKEHUA N NOAAEepKaHus
yrnyJlleHnss 3HepronoTpebneHns. OHEpProMeHeKMEHT B MULLEBON MNPOMbILLNIEHHOCTU
OCIMOXHAETCA PasnMYHbIMN KOHKYPUPYIOLLUMK NapamMmeTpamu, TakKMMmn Kak Npou3BOACTBO
SHEPrUKN, MMMOPT/3KCNOPT 3HEPrUKN, XPaHEHUE 3JHepruv, npeobpasoBaHue 3Hepruum,
nepegaya sHeprum u notpebneHve aHeprmn. 3Ta cutyaums euwje 6onee OCNOXHAETCS
APYIMMW  HEOoNnpefeneHHbIMU napameTpamu (T.€. WHTEPBanoM, BO3MOXHOCTBIO W
BEPOATHOCTHbIMU pacnpefeneHnsmMmm), KOTopble NpuUcyLyM aHanorosomy obopynoBaHuto
(HeMbIM YyCTPOMCTBaM) U3BECTHOrO YPOBHA TEXHUKN U KOMMOHEHTaM, KOTOpbIE SBMSAIOTCS
OCHOBHbIMMW YacTaAMn 6OMNbLUNMHCTBA NPEANPUSTUA NO NPOU3BOACTBY MULLEBbIX NPOAYKTOB.
CneposarenbHoO, AN NOBbIWEHNS 3HEProadPEKTUBHOCTA B MULLEBOW MPOMbILLIEHHOCTU
cywjectsyer noTpebHOCTb B  cuCTeme, koTopas  obecneuvBaeT  AeTanbHoe
pacnpegeneHue aHepronoTpebneHva npeanpusaTMW N0 MPOU3BOACTBY  MULLEBLIX
NPOAYKTOB B PEXUME pearnbHOro BpeMeHu.

[0012] CmeHa napagurmbl UMPOBON TpaHCHOpMaLMM W UCMONb3OBaHWE
WHTENNEKTyanbHbIX CYETYMKOB 3Heprum Ha 6ase MHTepHeTa Bewen (loT, ot aHrn. Internet
of Things) MOryT ynyywuTb CUTYaUWIO, CBSI3@HHYIO C noTpebneHnem 3Hepruu.
NHTennekTyanbHble CYETUMKM OTKPbIBAOT [ABEpPUM ANA  MHOMMX BELWEeW, Bkovas
NpeaoCTaBneHNe BadKHOWM WHopMaunm 06 YPOBHSX 3HepronoTpebneHnsa pasnmnyHbIX
npeanpuaTUA No nepepaboTke NULEBbLIX MPOAYKTOB, TEM CaMbIM NO3BOMNAA MEHEAXEpaM
npvHumaTb 6onee 3(PPEKTUBHbIE pPELUEHUS B PEXUME pearnbHOro BPEeMEeHW Ans
CHWxeHua obujero aHepronoTpebneHusa. MHTennekTyanbHble 3HEPreTUYeckue CUCTEMbI
Ha ocHoBe MHTepHeTa BeLen MOryT MOMOYb CHU3UTb MOTEPU ISHEPrMM U SABMSKOTCS
4yacTbio npouecca yTunusayum scero obopyLoBaHUA, COKpaLeHUss OTXOA0B, YNyYLUEHWS
KayecTBa W YBENUYEHUS KONMMYECTBA WU3BMEKAEMbIX JNIEMEHTOB, MNPUrOAHbLIX AnNS
NCNONb30BaHWS.

[0013] Takum obpasom, cywlecTByeT NOTPeBHOCTL B yNy4lLEeHHOW nepepaboTke
OpPraHMYecKoro, HeopraHu4yeckoro u 6OUOoANMHAMUYECKONO  WUCXOAHOTO  Cbipbsl C

yMeHbLUEeHMeM konuyectBa otxofoB. CyllecTByeT Takke noTpebHOCTb B nepepaboTke
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NCXOAHOMO CbIpbd, MO3BOMAIOWEN MNOBbICUTL 3IPPEKTUBHOCTb MPOM3BOACTBA C TOYKM
3peHNs npeBpaLieHNa WCXOAHOrO CbiPbS B €ro KOMMOHEHTbl WnuM nocnejywoLme
NPOAYKTbI.

[0014] Ha npoTsbkeHMnm BCEro AaHHOro OnucaHuMs WCMNonb3OBaHME Cnosa
“nsobpetaren”’ B €4MHCTBEHHOM YMCIE MOXET paccMaTpmBaTbCs Kak CCbIfka HA OA4HOro
(eanHcTBEHHOE YMCno) nsobpeTatens unu donee 4Yem OAHOro (MHOXECTBEHHOE YMCHO)
nsobpertatens HacTosiLero n3obpeTeHus.

[0015] CnegyeT noHumatb, 4TOo ntoboe obCyxaeHne AOKYMEHTOB, YCTPOWCTB,
JENCTBUA UMW 3HAHWUW B [AHHOM OMUCaHMU BKMIOYMEHO AN OOBACHEHUS KOHTEKCTAa
Hactoswero msobpeteHnsa. Kpome Toro, obCyXgeHue Ha nNpOTSHKEHMM BCEro 3TOro
OMNNCaHNs MPOUCXOAMNT B COOTBETCTBUMN C MNOHNUMAHNEM u3obpeTtaTensa u/vunm BbiSBNEHNEM
nsobpertatenem onpegeneHHbIX Npobnem, CBA3aHHbIX C YPOBHEM TexHukU. Bonee Toro,
noboe obcyxgeHne marepuanoB, TakMX Kak AOKYMEHTbl, YCTPOWUCTBA, AEWCTBUS UMK
3HaHWS, B JAHHOM OMMUCaHUK BKITHOYEHO AN OOBbACHEHUS KOHTEKCTA N30OPETEHNS C TOYKM
3pEeHUsT 3HaHM N onbiTa nsobpertatens, U, COOTBETCTBEHHO, Ntoboe Takoe obcyxaeHue
He AOIPKHO BOCMPUHMMATBLCA Kak MpU3HaHWE TOro, YTo Kakor-nubo marepuan sBnseTcs
4yacTbio npejLuecTsyolero 6asoBoro YpoBHA TEXHUKM WNN OBLLENPUHATLIX 3HAHWA B
COOTBETCTBYIOLEN 0BnacTu TEXHUKM 40 AaTbl npuoputeta nsobpeTeHns n popmynbl
n3006peTeHNa B HACTOALLEM AOKYMEHTE.

[0016] Uenbio onucaHHbIX HacToALEeM AOKYMEHTE BapuaHTOB OCYLLECTBIEHUS
ABNAETCH NPEOoONEHNE UM CMArYeHne rno MeHbLLEN Mepe OAHOro U3 OTMEYEHHbIX BbiLLe
HeAOCTaTKOB CUCTEM COOTBETCTBYIOLLEIO YPOBHA TEXHUKM WUNU MO MEHbLUEN Mepe

obecneyeHne NonesHon anbTepHaTUBbI CUCTEMaM COOTBETCTBYIOLLErO YPOBHS TEXHUKN.

CyLiHocTb n3obpeteHus

[0017] B ogHOM acnekTe HacTosilee u3obpeTeHne npegycmarpmBaeT crnocobd
N3BNEYEHNS NPOAYKTOB N3 UCXOAHOrO Chipbs. [Ipyrne acnekTbl HacTosLEero n3obpeTeHuns
BkrovaoT B cebd, HO He orpaHuuymBaroTca MMK: cbop M 3anucb UHOpMayuu,
KacawLencss UCXOAHOro Cbipbsl HA ogHOM mnu Gonee asTanax cnocoba; onuMoHanbHO
NPOMbIBKa MCXOAHOrO Chipbs Nepes ob6paboTkon; onTUMU3auus peuenTypbl; ynpasneHue
nHOpMaLmen; perynmposaHne nNpoTMBOTOYHOW IKCTPAaKUUK; OTAENEHME U/WMMN OYUCTKA
NMPOAYKTOB, MOSTyYEHHbIX C NOMOLLbIO cnocoba. [ononHUTENbHbIE acnekTbl HAacCTOALLEro
nsobpereHna BknwoyaloT B cebs, HO He OrpaHuYMBalOTCA UMW, WCMOMb30BaHUe

NPOTUBOTOYHOWN ANAPY3NUN U AEKOPTMKALUK Ha ogHOM nnmn 6onee atanax cnocoba.
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[0018] Opyrne acnekTbl WU npeanoyTUTenbHble (POPMbl PacKpbITbl B ONMUCaHUK
nunn onpeaeneHsl B npunaraemon opmyne nsobpeteHns, obpasys 4acTtb OnucaHus
nsobpeteHus.

[0019] B nepsom acnekte npeanoxeH cnocod wu3BnevYeHMss MNpPOAYKTOB U3
NCXOAHOrO Cbipbsl, CoAepaLymn aTanbl:

NONy4YeHne NCXOAHOrO CbIpbs

3anuncb NPognns NCXOLHOro Cbipbsi B 6@3y JaHHbIX, CBA3AHHYIO C NPOLECCOPOM;

ONUMOHAaNbHO NPOMbIBKa UCXOAHOIO CbIpbS;

NpeaoCcTaBneHne UWHgopMaymm pearnbHOro BpeMeHU 06 WCXOLHOM  Cbipbe
npoyeccopy AN ONTUMMU3aLMn NPEeABapUTENBHO 3arpy>KEHHOW peLenTypHON NporpaMmb
ANSA pasgeneHnsa NCXOAHOrO CbipbS HA KOMMOHEHTI;

pasgeneHne  UCXOAHOMO  Cbipb HA  KOMMOHEHTbI B COOTBETCTBMM C
MAaLUMHOYNTAEMbIMU  MHCTPYKLUMAMU  PELENTYPHON MporpaMmbl, MNPeAOCTaBEHHbIMU
NpOLECCOPOM, MPUYEM MHCTPYKLUUU OCHOBaHbl Ha npodune n mHpopmaymm peanbHoro
BpeMeHM 06 NCXOAHOM CbIpPbE;

npuyemMm oTAensdemble KOMMOHEHTbl BknodalwT B ceba ogHo wnn Gonee u3
XNAKOCTEWN, TBEPAbIX BELLECTB, BONOKHA, TEPMNEHOB, NONMMAEHONOB, M1Hepanos, 6enkos
Unn nx koMmGuHayuu.

[0020] Bo BTOpOM acnekte HacTosWero wusobpeTeHus npesnoxeH cnocob
NPOMbIBKM UCXOLHOrO CbIPbS, COAEPXKALLWUN 3Tarbl:

obecneyeHns aNEeKTPONU3HON SYENKN, UMEIOLWEN EAMHCTBEHHYID  SYENKY,
copep)KalLlyto aHo4 W1 KaToA, U COMNEBOW 3MNEKTPONWT,

NponyCKkaHue 3MNeKTPUYECKOro Toka OT KaToaa K aHo4y ANs NonyvyeHus pactsopa
csobogHoro xnopa, sknovarowlero B cebss HOCI, npu atom pH pacteopa coctasnseT ot 5
ao7,n

NPUMEHEHME pacTBOpPa K NCXOLHOMY CbipblO.

[0021] MpeanoyTUTENBLHO CNOCOO MPOMBIBKM UCXOAHOMO ChiPbsl SIBMISIETCS 3TaNOM
B crnocobe n3BneYeHns NPOAYKTOB M3 UCXOAHOMO Cbipbsi B COOTBETCTBMM C HACTOSLLUM
nsobpeTeHnem.

[0022] B TpeTtbem acnekte HaCTosILLEro u3o0peTeHns npegnoXeH cnocob
onTMMM3aLMM B peanbHOM BpeMeHn 06paboTku UCXOAHOMO Cbipbs, COAEPKALLMA 3Tanb!:

npeaBapuTenbHasa 3arpyska peuenTypHOW nporpammbl Ha MPOLECCop, MpUYEM
peuenTypHaa nporpaMma COAEPKMT MalLUMHOYMTAEMble WHCTPYKUUM  pelenTypHOU
nporpamMmMbl ANs HACTPOWKU NapamMeTpPOoB YNpPaBreHNs TEXHONOrMYECKMM NPOLECCOM,;

3anncb oynpPOBAHHOIO NPOMUIA MCXOLHOrO Chipba B 6@3y AaHHbIX, CBA3AHHYIO C

NPOLECCOPOM;
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3anucb WHpopmauum o6 WCXOAHOM Cbipb€ W NPefoCTaBMeHMe YKa3aHHOW
MH OpMaLmn NpoLeccopy;

BbINOMHEHNE  KOPPEKTUPOBKM B  peanbHOM BPEMEHM  MaLUMHOYUTAEMbIX
WHCTPYKUMA peuenTypHOM nporpaMmbl Ha OCHOBE OUMEPOBAHHOTO Npoduns w/unu
nHdopmaymm o6 NCXOAHOM CbIPbE,;

npyyYeM KOPPEKTUPOBKM, KOTOPbIE A0MKHbI ObiTb NPUMEHEHbI K MALLMHOYUTAEMbIM
WHCTPYKUMSIM  PEeLEenTypHOM  Mporpammbl,  BblMUCNSET  LUUPOBOW  anropuTm
3 PEKTUBHOCTU HA OCHOBE ouudpoBaHHOro npodunsa n/mnn nHdopmaumm o6 NCXo4HOM
CbIpbe; U

NMPUMEHEHNE CKOPPEKTMPOBAHHbIX MALUMHOYMTAEMbIX MHCTPYKUUA pelenTypHON
nporpamMMbl K HACTPOMKaM NapameTpoB YNpaBleHNS TEXHONOMMYECKUM NPOLECCOM.

[0023] MpeanoYTMTENBLHO CNOCOD ONTUMU3AUUK B peansHOM BpemMeHn obpaboTku
NCXOAHOrO Cbipbsi SIBMAETCH 3Tanom B cnocobe mn3BneyYeHus NpPoAYKTOB U3 UCXOAHOrO
Cblpbsi B COOTBETCTBUM C HACTOALLMM N300 peTeHnem.

[0024] B 4yeTBEpTOM acnekTe HacTosLero n3obpeTeHnsa npeaycMoTpeHa cuctema
AN N3BNEYEHNA NPOAYKTOB U3 UCXOA4HOrO Chipbs, COAEpKaLlas:

YyCTPOUCTBO 06paboTKM WCXOAHOrO Cbipbsl, BbLIMNOMHEHHOE C BO3MOXHOCTLIO
BbINOMNHEHNSA psja aTanoB o6paboTkM MCXOLHOrO Cbipbsi B COOTBETCTBMM C peLenTypHOU
NporpamMmMon;

annapar, BbIMOMHEHHbIW C BO3MOXHOCTbIO OCYLLECTBMNEHUS CBA3N C YCTPOUCTBOM
06paboTkM UCXOAHOrO ChbIPbSi U C BO3MOXHOCTBIO YNPAaBMEHUA TEXHONOrMYECKUM
npoueccom 3TanoB 06paboTkn UCXOAHOrO Cbipbsi; U

MHOXECTBO 4aT4YMKOB, CBSI3AHHbLIX C YCTPOMCTBOM 0BpaboTKM MCXOLHOrO Chipbsi U
BbINOMIHEHHbIX C BO3MOXHOCTbIO Nnepeayvn npoduns NCXo4HOro Cbipbsi U MHOPMaLUn
06 NCXOAHOM CbIpb€ B YKa3aHHbIA annapar;

NpyYYeM yKasaHHbIW annapar COAEPXKUT:

Onok namaTn 4N XpaHEeHWsa peUenTypHON NporpamMmbl, KOTOPbIA COAEPXKNT

CMUCOK MaLUMHOYUTAEMbIX MHCTPYKLUA peELENTYPHOW NporpaMmel 4N ynpaBneHus

TEXHOMOrMYEeCKMM npoueccom 3atanos o6paboTKM WMCXOAHOrO Cbipbs, MPUYEM

CMUCOK MALUMHOYMTAEMBIX WHCTPYKUUA peuenTypHOU MporpamMmMbl  COAEPXKUT

KOMaHAHbIE UHCTPYKLUMN, KaXKAAA U3 KOTOPbIX HA3Ha4yaeT COOTBETCTBYIOLMN 3Tan

06paboTkM UCXOQHOIrO Cbipbsi 3a4aHHON YNPaBnsAKOLWEN KOMaH4e cpeaun Habopa

3aaHHbIX YNPaBnAoLLMX KOMaHA,
3MNEKTPOHHOE XpaHunuwie, coaepxawee 6asbl AaHHbIX ANSA XPaHEeHUs

NPOUNS UCXOLHOrO Cbipbs 1 UHGOPMaLK 06 UCXOAHOM CbIpbe;
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npoueccop Ans BbINOMHEHUA KOPPEKTUPOBKW B pearibHOM BPEMEHU

MaLUMHOYUTAEMbIX WHCTPYKUMWA PeLenTypHOW nporpaMmbl B COOTBETCTBUU C

npouneM MUCXOAHOrO Chipbs U MHGOpMaunen ob UCXOAHOM Cbipbe K3 6as

AaHHbIX;

npyyemM npefycMoTpeHa BO3MOXHOCTb BBEAEHUSA NPOodUna UCXOAHOrO CbipbA U
MHpopmaumm 06 UCXOAHOM Cbipb€ B LUPPOBON anroputMm 3ODEKTUBHOCTU ANS
BbIYNCINEHNST KOPPEKTUPOBOK MALUMHOUYUTAEMbIX UHCTPYKLUA PELIENTYPHON NporpamMmbl 1
ONTMMM3aLMM  KOMaHAbl  YNPaBNeHWss  TEXHONMOrMYeCckUM  MpoLeccoM  nepej
nocnefoBaTtenbHbiM  BbINOMHEHMEM  MAaLUMHOYMTAEMbIX  MHCTPYKUUA  peuenTypHOU
nporpamMmMbl B CMIMCKE MHCTPYKLWNA.

[0025] B natom acnekte HacTosiwero nsobpeTeHns npeasyCMOTPEHO YCTPOMUCTBO
ANSA NpOTUBOTOYHOW anddysnoHHon akcTpakuymm (CCE, ot aHrn. counter current diffusion
extraction), cogepxallee:

YANMHEHHbIN KOPNYC, UMEIOLLMA BXO4HOE OTBEPCTUE, CMEXKHOE C NEPBLIM KOHLIOM,
N BbIXO4HOE OTBEPCTUE, CMEXHOE CO BTOPbIM KOHLIOM, NPUYEM NPOAOfbHasa OCb Kopryca
HaKNoOHeHa BBEPX OT NEepBOro KOHLa KO BTOPOMY KOHLY;

BpaLLUaeMbI LIHEKOBbLIA TPAHCMIOPTEP, UMEKLWMN NO MEHbLUEN Mepe OAUH, MO
CyLLeCTBY, BMHTOBOMW MpPOMET, PacrnonOXeHHbI BHYTPUM KOPNyca W BbIMNOMHEHHbIA C
BO3MOXHOCTbIO MOBOPOTa BOKPYr CBOEW NPOAONBHON OCK ANS NepemMeLleHns UCXOAHOro
CbIpbSl, NOANEXaLLero IKCTpPakLmm, OT BXO4HOro OTBEPCTUSA K BbIXOAHOMY OTBEPCTUIO;

BXOAHYIO Kamepy, PacnonoXeHHYH CMEXHO C BXOAHbIM OTBEPCTUEM Takum
obpasom, 4TO nognexalee 3KCTPaKUUM MWCXOAHOE Cbipb€ MOXET BBOAUTCS 4epes
BXOA4HOE OTBEPCTME Ha BpaLlaeMbll LULHEKOBbLIA TPAHCNOPTEP;

CPEACTBO ANSA BBEAEHUSA 3KCTPArnpyrowwen Xuakoctn B KOpnyc Takum obpasom,
yTOObl 3KCTparupyroLlas XMAKOCTb CTekana BHM3 MO KOPMNycy B MNPOTUBOTOKE C
3KCTParnpyemMbIM NCXOAHbIM CbiPbeM; U

CPEACTBO AN OTBOAA XWAKOCTW, 3KCTParMpoBaHHOW M3 WUCXOAHOMO CbIpbd, U
BO3Bpara >MAKOCTU B KOpnyc Takum obpasom, 4Tobbl BO3BpaLjaemMas >KUAKOCTb
KOHTaKTMpoBana C 3KCTparmpyemMbiM UCXOL4HbBIM CbIPbEM;

[0026] OnuyuoHaneHO BXOAHas kamepa npeacrasnser cobor  BO3AYLLHYIO
LUMIO30BYIO  Kamepy, CoAepKalylo BO3AYXOHENPOHULAEMbI  COCYA, WMEKLUN
OTKPbIBAEMYIO BEPXHIOIO CTOPOHY U OTKPbIBAEMOE SHULLE.

[0027] OnuyuoHaneHO YCTPOUCTBO AOMOSMHUTENBHO BKOYAeT B ceba Hacoc ans
CHWKEHUS A aBrEeHNSA BHYTPU KOpnyca Wunv BoO3YLLIHOWN LUMO30BOW Kamepsbl.

[0028] MpeanoYTMTENBHO  YCTPOWUCTBO AN NPOTUBOTOMHOW  3KCTpakumm

NUCnomnb3yeTca Ans BbINOMHEHMs 3tana obpaboTkm MCXOZAHOro Chbipbst B crnocobe
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M3BMNEYEHNs TMPOAYKTOB U3 MWCXOLHOrO CbipbSi B COOTBETCTBUM C  HACTOALLUM
nsobpeTeHunem.

[0029] B npeanodtutenbHOM BapuaHTe OCYLUeCTBIEHUS WUCXOA4HOE Cblpbe
nepepabartbiBaeTca B 0a4MH unun 6onee npoaykTos, BbIOPaHHbIX M3 TEPNEHOB, BNAXHOroO
BOITOKHA, CyXOro BOMIOKHa, MUHEpanoB-peTeHTaToB, 6enkos, NonMdeHonos nnm coka (B
hopme noTpednsaemon XnakocTu U3 pacTUTENbLHOro Cbipbsl). B ogHon u3 dopm crnocoba
no Hacroswemy un3obpeTeHnio ABa unu 6Gonee u3 BbIWEYNOMSAHYTbIX MNPOAYKTOB
(NoBTOPHO) OOBLEAUHSIOT NyTEM NPOTMBOTOYHON MHAGY3um (CCI, ot aHrn. counter current
infusion).

[0030] B pgpyrom BapuaHTe OCYLLUECTBMEHUS HacToswero u3obpeTteHus
YCTPONCTBO ANt NPOTUBOTOYHOW 3KCTPAaKLMM MCMOMb3yeTca Ans o6paboTkm No MeHbLUEN
Mepe HEKOTOPOro KonmMyecTBa WCXOAHOrO Cbipbs B cnocobe, U3BECTHOM U3 YPOBHS
TEXHUKWN.

[0031] B wecTtom acnekte HacToAero U3obpeTeHns NPeanoXeH AEKOPTUKATOP
ANSA NONy4YeHUs NOne3HbIX MPOAYKTOB U3 UCXOAHOIO Chipbs, MPEANoYTUTENBHO Bromaccel
C ANVHHBbIMU CTEBNAMU, NPUYEM AEKOPTMKATOP BKMOYAET B cebs;

- napy Bpawaromxca KanmbpoBOYHbLIX 3MEMEHTOB, BbIMNOMHEHHbIX C
BO3MOXHOCTbIO 33JaHUA pasmMepa WCXOAHOro Cbipbs, MPOMNYCKAaeMoro Mexay
HAMW,

- PEXYLLYIO FONOBKY ANS PE3KU UCXOAHOrO ChIPbS,

- MNepBbIM BpALLALMACA PEXYLUMA SNEMEHT ANS yAaneHuss nepsBoro
NPOAYKTa, COAEPXallero KOCTPY, U3 WCXOAHOrO CbipbA C WCMOMb30BaHMEM
BpaLLatoLLEerocs pexyLLero anemMeHTa,

- BTOPOW BpAaLLAIOLNACA PEXYLUUA 3NEeMEHT ANS yAaneHus BTOPOro
NPOAYKTa, CoAepXaLlero Kopy, M3 MCXOLHOrO Cbipbsi MPUYEM OCTaTOYHbI Ny6
COCTaBnsAET TPETUN NPOAYKT, U

- OTAENbHbIE BbIXOAHbIE OTBEPCTUS ANA KaXKAOrO U3 NepBOro NpoAykTa,
BTOPOro NPOAYKTa N TPETLEro NPoAyKTa.

[0032] MpeanoyTUTENBLHO AEKOPTUKATOP UCNOMb3YeTCa ANSA BbINOMHEHUS 3Tana
06paboTkM MCXOLHOro Chipbst B CNocobe N3BMEYEHNA NPOAYKTOB U3 UCXOAHOrO Cbipbs B
COOTBETCTBUMN C HACTOALLUM N30OpeTEHNEM.

[0033] B ceabmMom acnekte HacToswero wusobpeTteHns npeanoxeH cnocod
AEKOPTUKaLMN ANSA NOMNyYEHUSA NONe3HbIX MPOAYKTOB M3 UCXOLHOrO Cbipbs, COAEPXaLLEro
KOCTPY, KOpy 1 nyb, cogepkawun atan.i;

- kanubpoBka ANMHHbIX cTEONEN NCXO4HOrO ChipbS,
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- Hapeska cTebnen WUCXOLHOro Cbipbsl, MPEANOYTUTENBHO B MNPOALONBHOM
HanpasneHuu,

- NPOM3BOACTBO MEPBOro MNPOAYKTa, coaepxaliero KocTpy, u3 6uomaccbl C
NCNONb30BaHMEM BPALLAIOLLErOCs PEXYLLEro arnemMeHTa,

- NPOM3BOACTBO BTOPOro MPOAYKTA, cojepxallero kopy, u3 Ouomaccel C
NCNONb30BaHMEM BPALLAIOLLErOCs PEXYLLEro afieMeHTa, n

- NPOM3BOACTBO TPETLErO NPOAYKTA, coaepaiero nyob.

[0034] MpoaykTbl AekopTUKaTopa WMNM YCTPOWCTBA ANS AEKOPTUKAUUU MOryT
obecneumBatb 0gHO unu 6onee us kopbl, KOCTpbl U nyda gna nwboro ogHoro unm Gonee
N3 BbILEYNOMSHYTbIX CrnocoboB, YCTPOWCTB UMM CUCTEM, KOTOpble MOTPebnAlT unu
NPOM3BOAAT MUCXOL4HOE CbipbeE.

[0035] B BOCbEMOM acnekTe OMUCaHHbIX B HacTOALEM AOKYMEHTE BapuaHTOB
OCYLLIECTBNEHNS NPEANOXKEHA CUCTEMA ANS U3BNEYEHUSA NPOAYKTOB U3 UCXOAHOMO ChipbS,
npeanoYTUTENBHO BMOMacchl C ANUHHBIMK CTEBNAMUY, CoaepKaLlas:

AEKOPTUKATOP, BbIMOMHEHHbIM C BO3MOXHOCTBIO BbINOMHEHMA paga  3Tanos
AEKOPTUKAL MU UCXOAHOTO CbiPbS B COOTBETCTBMU C NPOrPaMmon,

annapar, BbINOMHEHHbIW C  BO3MOXHOCTbIO  OCYLLECTBIEHWST CBA3UW C
AEKOPTUKATOPOM U C BO3MOXHOCTBIO YNPaBMEHUA TEXHOMOMMYECKMM MPOoLECCOM 3Tarnos
06paboTkM NCXOAHOrO CbIPbS; U

MHOXECTBO [aTuYMKOB, CBSA3aHHbIX C AEKOPTUKATOPOM W  BbIMOSIHEHHbLIX C
BO3MOXHOCTbIO nepefayn nHdopmMauumn gekopTukatopa u uHdopmaymm o6 MCXogHOM
Cblpb€e B yKasaHHbI annapar,

NpyY4eM yKasaHHbIN annapar COAEPXKUT:

6noK namMaTK ANS XpaHeHUs peuenTypHOW NporpamMmbl 4EKOPTUKaLMM UCXOLHOrO
Cblpbsi, KOTOPbIA COAEPXKWT CMUCOK MALUMHOYMTAEMbIX WHCTPYKUMW  MNpOorpamMmb
AEKOPTUKALMN UCXOAHOMO Cbipbs ANS YNpaBneHns TEXHONOrMYECKUM NpoLeCccoM 3TanoB
AEKOPTUKALMN  UCXOAHOrO Cbipbsi, MPUYEM CMNUCOK MALUMHOUYUTAEMbIX MHCTPYKLUIA
nporpamMmMbl 4EKOPTUKALMN UCXOLHOIO ChbIPbS COAEPXKNT KOMaHAHbIE UHCTPYKLUMM, KaxKaas
M3 KOTOPbIX HasHa4yaeT COOTBETCTBYIOLWMM 3Tan AEKOPTUKALUUM WUCXOAHOrO CbipbS
3a4aHHON yNpaBnsaLEN KOMaHae cpean Habopa 3agaHHbIX YNPaBnsioWmnX KOMaHA,

3NEKTPOHHOE XpaHunuvule, coaepxailee 6asbl AaHHbIX ANA XpaHeHus npoduns
NCXOAHOrO CbIpba N MHpOpMaLnn 06 MCXOLHOM CbIpbe;

npoyeccop ANA  BbINOMHEHWS  KOPPEKTUPOBKM B  peanbHOM  BPEMEHU
MaLUMHOYNTAEMbIX WHCTPYKUMA NPOrpammbl  AEKOPTUKALUM  WUCXOQHOMO  CbipbA B
COOTBETCTBMM C MHGOPMaUMNEn gekopTukaropa n nHcopmaymnen o6 NCXo4HOM Chipbe U3

0a3 gaHHbIX;
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npyyemM npesycMoTpeHa BO3MOXHOCTb BBEASHUS MHOPMaLUK geKkopTykaTopa u
MHpopmaumm 06 UCXOAHOM Cbipbe B UudbpoBon anroputm 3PDEKTUBHOCTN  ANS
BbIYNCINEHNS KOPPEKTUPOBOK MALUMHOYUTAEMbIX MHCTPYKLUUW NPOrpamMmbl A4EeKOPTUKaLMK
NCXOAHOMO CbipbA U ONTUMU3ALMM KOMAHAbI YNPaBNEeHUss TEXHONOMMYECKUM MPOLECCOM
nepes nocneaoBaTenbHbIM BbIMOMHEHWEM MAaLUMHOYMTAEMbIX MHCTPYKLMA MpOrpaMmmbl
AEKOPTUKALMN UCXOAHOMO Cbipbs B CMUCKE UHCTPYKLMIA.

[0036] BblweynomsaHyTas cuUCTEMa  MOXET  AOMOMNHUTENBHO  coaepaTb
YCTPONCTBO AN MNPOTUBOTOYHON AMDADY3MOHHOW IKCTPaKUUM B COOTBETCTBUM C
HaCTOALWUM N30OpPETEHNEM, B KOTOPOM AEKOPTMKATOP NPOU3BOAUT OAHO unu 6onee 13
KOpbl, KOCTpbl unu nyba, KOTOpble MPONYyCKalT B YCTPOWCTBO W MoABeprarT
NPOTUBOTOYHON ANDPYIMOHHON IKCTPAKLUN.

[0037] B peBATOM acnekre OnUCaHHbIX B HaCTOALWEM AOKYMEHTE BapuaHTOB
OCYLLIECTBNEHNS NpeanoxeHa cuctema ang obpaboTkm MCXOAHOro Chipbsi, coaeprallas
AEKOPTUKATOP W MNPOTUBOTOYHbLIA  3KCTPaKTOp B COOTBETCTBUM C  HaCTOALUM
n3obpeTeHnem, NPECC 1 CyLLWIKY, B KOTOPOW:

(i) ncxopHOE Chipbe MPOMYCKatoT Yepes AEKOPTUKATOP N pasfenstoT Ha
ny6, KOCTPY 1 KOpy; n

(i) mo meHbwen mepe oaHO M3 nyba, KOCTPbl U KOpPbl SIBMSIETCS
NCXOAHbBIM CbIPbEM ANS NPOTUBOTOYHOMO 3KCTPAKTOPA,

[0038] lMpeccoBaHHasa, BbICYLLUEHHas KocTpa Wunn kopa MOryT noaseprarbca
nocnegywoowiemy atany nuponusa Ana MoryyYyeHns ogHoro wunu Gonee wmn3 CMonbl,
APEBECHOro ykcyca (MMPOMNM3HOW KWCMOTbI), Bogopoaa u 6Buoyrnd. CnpeccoBaHHbIN
BbICYLLEHHbIN Ny6 OObIYHO XpaHUTCA AONbLUE.

[0039] lMpeccoBaHHas, BbICYLLUEHHasi KOCTpa W/unM kopa MOryT noaseprarbecs
nocnegylowemy 3atany nuMponusa Ans nonydeHus ogHoro wnn 6onee wus gerts,
APEBECHOro ykcyca (MMPONU3HON KUCMOTbI), Bogopoga un buoyrns.

[0040] Kak npaBuno, UCXO4HOE Cbipbe OYMLaEeTCs OT Mycopa nepej nogaden B
BblILLEYKa3aHHYO CUCTEMY, MYCOpP B BWAE INUCTbEB W APYrMX PacTUTENbHbIX OCTaTKOB
MOXeET ObITb NOABEPrHYT AanbHenwen obpaboTke.

[0041] Hactosiwee mnsobpeTeHne SABNAETCA Pe3ynbTaTtOM OCO3HaHUS TOro, 4YTO
onTMMM3aLMsa B pearbHOM BpeMeHU o6paboTKn MCXOLHOrO Cbipbsl HA OCHOBE AaHHbIX 06
NCXOAHOM Cbipbe MOXeT obecneuntb CyLeCTBEHHOE MOBbIEHNE 3PPEKTUBHOCTU
npouyecca 1 ConyTcTBYyIOLLEe cokpalleHme oTxogos. OnTumManbHO, Korga OTXOAbl MOryT
ObITb NPaKTUYECKM YCTPaHeHbl, 8 BCE UCXOAHOE Cbipbe nepepaboTaHo AN NOnyyYeHus

LieHHbIX NPOAYKTOB.
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[lepeyeHb uryp

[0042] OanbHenwee  packpbiThe, yennm, npeMmyLjectea W  acnekThbl
NPeAnOYTUTENbHBIX U APYrMX BAPUAHTOB OCYLLIECTBNEHUS HACTOALLEN 3asBKN MOTYT ObITb
nyyLle nNoHATLI cneyuanucTaMmm B COOTBETCTBYIOLLEN 0BnacTu TEXHUKM MYTEM CCbINKU Ha
HUKecneayoLlee OnucaHne BapuaHTOB OCYLLECTBMNEHUS, B3ATOE B COYETaHUU C
CONPOBOAMNTENBHLIMM YepTeXamMn, KOTOpble AaHbl TOMbKO B KauyeCTBE MMMCTpauuun u,
Taknm obpasom, He SBMAITCA OrpaHMYMBaOLMMN ANS M30OPETEHUS B HAacCTOSILLEM
AOKYMEHTE.

Ha cour. 1 npomnntocTprpoBaHbl 3Tanbl, CBA3aHHbIE CO CNOCOOOM MO HACTOoSALLEMY
N300pEeTEHNO, NPUBOASALUMM K 3KCTPakuMn TEPMNEHOB W  pasgeneHunio  TBEPAbIX
BELLECTB/BONMOKOH U XXUAKOCTEN.

Ha cour. 2 npomnniocTpupoBaHbl 3Tanbl, CBA3aHHbIE ¢ ganbHenwen obpaboTkon
XKUAKOCTU, OTAEMNEHHOM Ha dour. 1.

Ha cur. 3 nponnnocTtpypoBaHbl aTanbl, CBA3aHHbIE C MPOLECCOM CIUSHUA MO
HacToswemMy n30BpeTeHnto, NoCpPeacTBOM KOTOPOro MpOAYKT U3 BOrokHa no dwr. 1
nogsepraeTtcs ganbHenwen obpaboTke.

Ha cur. 4 nponnnioctpmnpoBaHa 6rok-cxema NpocToro npumepa 0g4HOro U3 MHOMMX
anropuTMoB, BbINOMHAEMbIX B COOTBETCTBUM CO CNOCOOOM M MPOLIECCOM MO HacTosLemMy
n3obpeTeHunio.

Ha cwur. 5 (Bknovarowen cur. 5A, dur. 5B n dur. 5C) npounnioctpuposaHsbl
3Tanbl, CBA3aHHblE C “ONTUMM3aAUMEN B peanbHOM BPEMEHM peuenTypbl” HacCTpoek
ynpaeneHns ans obecneyeHus KOMMOHEHTOB WUCXOAHOro Cbipbsi, HEOOXOAUMBIX ANS
cnocoba no HacTosiLeMy U30OPETEHNIO ANA NONYYEHUS 3a4aHHbIX KOHEYHbIX NPOAYKTOB.

Ha dwur. 6 npounnocTtpypoBaHa apxuTektypa CUCTEMbl MO  HacTosiLemy
n306peTeHnto, N3obpaxkeHbl OCHOBHbLIE KOMMOHEHTbI U NOACUCTEMbI, KOTOpble paboTatoT
BMECTE AN peanmsaumm oben cuctembl 06paboTkn NULLEBLIX NPOAYKTOB, CoAepXKaLlen
ceHcopHyto cetb 1 CPU dCCE.

Ha cwur. 7 npounniocTpupoBaHO YCTPOWCTBO B COOTBETCTBMM C HAaCTOSALUM
nsobperteHnem, cogepxawjee ogHowHekoBbl uyugposon CCE (dCCE), ocHaweHHbIn
BO3YLUHOW LUMO30BON KAaMEPOMN.

Ha cour. 8 npounntocTpupoBaHa 4Yactb CUCTEMbl 00paboTkM B COOTBETCTBUM C
HacToswum nsobpeTteHunem, coaepxawyas ycrporctso dCCE no cwr. 7.

Ha dour. 9 npusegeHa Gnok-cxema, unnoctpupyrowasa ncnonb3osaHne dCCE B
cnocobe onsa OTAENEHMS XXUAKOCTU OT BOMOKHA C Mocneayiwen pekombnHaumen ans

NONy4YeHns LieneBblX NPOAYKTOB.
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Ha dour. 10 (Bknovatowen cour. 10A, dur. 10B n cur. 10C) npomnnoctpnposaH
KOHTPOSMbHbLIN NIUCT, MOKa3blBAKOWMUA NapamMeTpbl OMNepaTMBHOIO YynNpasneHus AnS
cuctembl 06paboTku, nokasaHHOM Ha dour. 8.

Ha cur. 11 npuBegeHa Bnok-cxema, UnniocTpupyoLwas Ucnonb3oBaHne BOMOKHA,
nony4YeHHoro niobbiM M3 OMUCaHHbIX B HacTosILLEM JOKYMEHTE cnocoboB, B kayecTBe
NCXOAHOrO CbIpbs ANSA NPOU3BOACTBA 3HEPTUN N CUHTETUYECKOro TONNMBA.

Ha dwur. 12 npeacraBneHa nnaH-cxema, WNMIOCTPUPYIOLLYIO OAWH BapuaHT
OCYLLECTBNEHNS [AeKopTUkaTopa, NPWUrogHoro ANs WCNOMb3OBaHWS B  HAaCTOSILLEM
nsobpeTteHunn.

Ha dwur. 13 npeacraBneHa 6nok-cxema, MAMOCTPUPYOLLAs AONONMHUTENbHbIN
BapuaHT OCYLLECTBNEHMA cnocoba cornacHo HacToswemy nsobpeTteHnto anst o6paboTku

MCXOA4HOro Cblpbda ANd oTaeneHna unn SKCTparnposaHmn4a NpoaYyKTOB.

[0043] Cnucok getanen (cur. 7)

1 BosgylwHag wnwo3osag kamepa | 2 epMeTUYHbIE OTKUAHbIE KPbILLKA
BHYTPEHHAS) onopa cuTa
3 Oeurarenn n npnbéopsbl 4 (BHYTP ) P i
npvkpenneHHas k sany CCE
LLlapoBble kranaHbl oT .
- MNoAbEeMHbIV HAKOHEYHWK ANS
5 mMaructpansHou Tpybbl 40 6
KpaHoB
KOXyXa
BxogHoe oTBepcTme
PasrpysoyHoe oTBepcTue nepes
7 8 TennoodmMeHHuKa ang
BHYTPEHHUM CUTOM
peunpkynsaumMm coka
. CvemHas u perynupyemas
Koxyx ansa ropsiyen soabl Ha
9 o ny cg >Kenc|>o6a a 10 pexywas ronoska CCE ¢
pny OAHOLUHEKOBbIM NE3BNEM
11 Perynupyemas Touka Bxoga C 12 Hanpasnswowme ana
ANDDY3NOHHBIM NHTEPBANOM nepemeLleHns pesaka Ha MecTo
MarucTtpanbHas Tpyba gns
Perynupyemas To4ka Bxoga C °
13 ANEPY3NOHHBIM MHTEPBANOM 14 ropAYen BOAbI Unv napa Ans
naHenemn Koxyxa
15 BakyymHas ycraHoska CCE gns 16 YBenuueHHas Touka BbIrpy3ku
N3BNEYEHNS TEPNEHA TBEPAbIX Yactmy
- . briok ynpasnenus
[1BOVMHOW NPMBOAHON LUTOCCENb
17 191 OTKPbITS CCE 18 nepemeLlnBaHneMmM
rM4pPaBMyecKoro NogbeEMHMKa
Mmapasnuyeckas
19 BHELUHMI NOALMMHUK 20 NHeBMarmnveckas Touka pasrpyskm
C A BOVNHOW 33,BUXXKOWN
CoepuHenue Triclamp ans YCTPOWCTBO pe3KM BOMNOKHA (4NS
o1 Aaryunka Temneparypbl 4ns 29 NoAroTOBKM BOMNOKHA K
N3MepEHNa TemMnepaTypbl nocnegytowemy atany
pacTBopuTens o6paboTkn)
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[0044] Cnucok getanen (c¢pwur. 11)

31 >Kenob 32 KannbposouHble koneca
33 3oHa 3axBaTa 34 PexyLjas ronoska
36 [MepBble HanpasnawoLwmne
Koneca
37 BHYTpeHHUI kaHan
40 lMepBoOe pexyLiee Koneco
41 [MepBOe TpaHCNOPTHOE KONeco 42 BTopoe pexyLiee koneco
43 Bropoe TpaHcnopTHOE Koneco
45 Hapy»Hbin kopnyc 46 [MoBOPOTHBLIN WITUMDT
47 BHyTpeHHAA pama 48 BTopoe HanpasnstoLlee Koneco

[0045] Cnucok getanen (c¢wr. 8)

50 - 58 Knanansbl 61 KnanaH ansa nogayn
ropsivyen Boabl
62 KnanaHn ans nogayun 63 KnanaH gna sosspara
XOMnOJHON BOAbI ropsiyen Boabl
64 KnanaH gna sosspaTta 70-74 [MepeMeHHble 3NeMEHTbI
XONOAHOW BOAbI yrnpasneHus
80, 81, 82 Jatynkn notoka 90 -94 MoTonomnbl
100, 101, 102 | KonnekTopsl 103 YCTponcTBo ANs PUHULLHOW
o6paboTkn
110 KpbiLwKka Koprnyca LUHeKa 111 >Kenob kopnyca LuHeka
112 LLIHekoBbIN Byp 120 - 123 [atumk Temneparypbl
124, 125 Jatumk ypoBHSA 150 BanaHcMpoBOYHbIN
pesepsyap

CeefeHus, noaTBeEPKAAoLLME BO3SMOXHOCTb OCYLLIECTBNIEHUS M306pEeTEeHUs

Cnocob

[0046] MepBbIK acnekT HacTosALWero nobpeTeHns npegycmaTpusaeTt cnocod ans
M3BNEYEHNS] KOMMOHEHTOB W3 WUCXOAHOro cCbipbs. [lpeanoytutenbHo, cnocob no
HacTtoswemy wusobpeteHuto npeobpasyeT WUCXOAHOE Cbipbe€ B  KOMMOHEHTbl C
MUHUMAnNbHBIMWU  OTXOZaMW WUNKW, npeanoyYTuTensHo, Boobue 6e3 Hux. Cnocob no
n30bpeTeHnio onucaH B criegyrowmx adsagax u npounncTpnpoBaH ONokK-Cxemon Ha
dour. 1, KOTOpPas UNMICTPUPYET OCHOBHbIE 3Tanbl cnocoba OT nogavn UCXOAHOrO CbipbS
[0 3KCTPaAKUUMN TEPMNEHOB U pasgeneHnsa TBepabIX BELLECTB/BONOKOH U XKUAKOCTEN.

[0047] MpeanoyYTUTENBHO, NCXOAHLIM CbIPbEM SABNAETCA UCTOYHUK Nuwun. bonee
NPEANOYTUTENBHO, NCTOMHUK NMULLU NPeaCcTaBnsaeT cobon pacTeHne Unm OHO NOMNy4YEHO U3
pPacTeHMs N MOXET COoAepKaTb OpraHnyeckne, HeopraHnveckue n/vnm buoguHammyeckme

matepuanbl. Cloga BXOAAT TakMe UCTOYHUKM MUK, Kak CaxapHblA TPOCTHUK, caxapHasi
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ceekna, kakao-606bl u kodenHble 3epHa. Hanbonee npeanouTUTENBHO, NCTOYHUK ML
BbIOpaH M3 rpynnbl, COCTOALLEN M3 SOMOK, anenbCMHOB, MPyLU M aHaHacoB.

[0048] MpeanoyTUTENbHO, KOMMOHEHTbl, BblAENAEMble W3 WUCXOAHOro Cblpbs,
BblIGpaHbl 13 noboro 04HOro UNN HECKOMbKNX U3 XXUAKOCTEN, TBEPAbIX BELLECTB, BOMOKOH,
TEPNeHoB, NONNMEHONOB, MUHepanos, 6enkoB MnNu nx komGuHaymn. B 3aBncMmocTu ot
TMNAa WCXOLHOrO Cblpbsl, NPUMEPbI MNONMGEHONOB BKMOYaT B cebs TepneHbl. B
3aBMCUMOCTU OT TMNa UCXOAHOMO CbIpbsl, MPUMEPbI XUAKOCTEN BKNOYalOT B cebs caxap,
MIUMHUH 1 Uennonosy. B 3aBMCMMOCTM OT TUNa UCXOAHOrO Cbipbsi, MPUMEPbI TBEPAbIX
BELLECTB BKNIOYalOT B cebs NULLEBbIE BONMOKHA N HENULLEBbIE BOMOKHA.

[0049] Bonee npeanoYTUTENBHO, N3BMEYEHHbIE KOMMNOHEHTbI BbIOpaHbl 13 Nbdoro
OAHOrO WUNN HECKOMNbKUX M3. BbICOKOKAaNOPUNHBIX MULLEBbLIX NMPOAYKTOB, NMPOAYKTOB ANS
340pOBbSl, COKOB, BOAbl, 3HEPrun, TOMNNUBA, CTPOUTENbHbLIX Marepwuanos, NUMNUALOB,
hapmauyeBTUYECKMX  MpenaparoB,  HYTPULEBTMKOB U OMONOrMYECKM  aKTUBHbIX
coeguHeHnn. NoTpebnsemblie KOMNOHEHTbI MOTYT NOABEpPraTbCsa ganbHenwen obpaboTke
ANA  NONy4YeHUs MOMe3HbIX [AO3MPOBAHHbLIX OPM, Takmx kak TabneTkn, nuwieBble
XNAKOCTU N NOPOLLKN. HenoTpebnaemble KOMNOHEHTbI MOTYT NoABEepraTbCa AarbHeENLen
obpaboTke ANS NONYYEHUSA LEeHHbIX NPOAYKTOB, TAKMX Kak CUHTETMYECKOE TOMNMMBO.

[NpodunmpoBaHne NCXO4HOro Cbipbs

[0050] UcxopHoe cbipbe OOBIMHO TPAHCMOPTUPYETCS Ha npeanpusTue no
nepepaboTke NULEBbIX NPOAYKTOB aBTOMOOUMbHBLIM, XENE3HOAOPOXHbIM UMW BOAHBIM
TpaHcnopTtoMm. Kaxkgasa napTms  UCXOAHOTO  Cbipbsl  CBfI3aHA C UCTOPUYECKOW
nHoOpMaLmen, OTHOCALLENCS K €€ naeHTUdMKaLmum, NPOUCXOXAEHNIO N o6paboTke.

[0051] Mo npubbiTMM Ha npeanpuaTMe No nepepaboTke NULEBbLIX MNPOAYKTOB
Nony4arT UCTOPUYECKYID WMHMOPMaLMIO MO KaAOW NapTUM MCXOAHOro Cbipbsi AnNS
co3aaHusa Npounna NapTUmM UCXOAHOIO Cbipbsl, KOTOPbIN 3aHOCUTCA B a3y AaHHbIX Nepes
06paboTKON UCXOAHOMO ChIPbSI.

[0052] UHdbopmauua moxeT ObiTb nonyvyeHa nobbiMm  ya00HBIM - AaTYNKOM,
Hanpumep ckaHepom. B 0COBEHHO NpeanoYTUTENBHOM BapyaHTe OCYLLECTBIEHNS CKaHep
NCNONb3YeTCH ANS CYMTbIBAHUS CTaAHAAPTHON MAaLUMHOYUTAEMOMW OMTUYECKOW 3TUKETKM,
TaKkoW Kak WTpux-kog mnn QR-kog € MaTpuyHbIM LUTPUX-KOAOM (BbICTpbIA OTKNMK). 3Ta
oumdpoBaHHasa MHoOpMaUMs MOXET BKNodate B ceba cepTudukarbl, CApPeEN, CXEMbI
pacnbineHns, yaobpeHus n nectuymibl, OTHOCALUMECH K KaXKAOW KOHKPETHOW napTuu
NCXoAHOro  cbipbs. [lonyyeHHaa uvHdopmauna MoxeT ObiTb nepejaHa Ha
COOTBETCTBYIOLUMA annapart, Takom Kak cepsep 0asbl AaHHbIX, unn nobyo apyryro
aBTOMAaTU3NPOBaHHYIO BbICOKOMPOU3BOAUTENbHYIO CUCTEMY yrpasneHus 6asammn gaHHbIX

BHYTpUW 06beKTa 1nuv 3a ero npegenamu.
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[0053] OnuyuoHaneHO, NPOodUb MCXOAHOrO CbIPbS MOXET WCMNOMNb30BaTbCA B
KayecTBEe TOYKM OTCYETa AaHHbIX NPW ONTUMU3AUUN B pearibHOM BPEMEHU peuenTypbl,
KaK OrnmMcaHo HUXe.

Jdaryukm

[0054] 3atem napTus MCXOAHOrO Cbipbsi CKaHMpyeTCs ANS 3anncu Ouanyeckux
napameTpoB. [1peanoyTUTENbHO, NUCXOAHOE Cblpbe CKAHWPYETCS NPW MOCTYMNNEHMM Ha
nepepabartbiBaloLlee nNpeanpusTMe C MCNonb3oBaHMEM gartyunka Ha Gase “UHTepHeTa
Bewen” (loT, ot aHrn. Internet of Things), ckoHUrypnpoBaHHOro no CTaH4APTHOW
oTpacneBon TexHonornmn. IHTepHeT BELLEn, kak NpaBuno, npeacraesnseTt cobon cucremy
B3aMMOCBSI3aHHbIX BbIYUCINTENbHbLIX YCTPOWCTB, MEXaHUYECKMX U LMAPPOBbIX MALLVH,
CHabXEHHbIX YHUKanbHbIMU UAEHTUdUKaTopamMn U CrnocoBHOCTLIO NepeaaBaTtb AaHHbIE
no cetn, He Tpebys BmelwlarenbcTBa 4YenoBeka. HekoTopble NpyMMepbl NMOCTABLYUKOB,
KOTOpbl€  MOryT MNPEAOCTaBUTL  KOMMOHEHTbl, CNOCOOCTBYIOLUME  PaCLUMPEHUIO
BO3MOXHOCTEN 3TOWN MHAPACTPYKTYPbI, BKNIOYaOT B ceba KOMMaHMM, XOPOLLO U3BECTHbIE
cneumanuctam B gaHHon obnactu, Takme kak Allen Bradley, Schneider Electric, Rockwell
Automation, Berthold Technologies, Mettler Toledo, Hydronix, BB Sensors n Calex, cpeau
MHOMMX KOMMaHWNA, CNOCOBHbIX NOCTaBNATb MHHOBALMOHHbIE CEHCOPHbIE TEXHOMNOMMK ANA
NoALEePKKU NOMNb30BATENbCKNUX KOHUIypaLun CUCTEM Ha NpeanpusaTUAX no nepepaboTtke
NULLEBbLIX MPOAYKTOB MO BCEMY MUPY.

[0055] Ucnonb3yembin 3g4ecb TepMUH "gaTtumk" npegHasHayveH gns obosHayveHus
YCTPOUCTBA, KOTOPOE OBHapyXMBaeT Unn U3MepseT usmdeckoe CBOUCTBO U YKa3bIBaET,
3anucbiBaeT, nNepejaeT unu MHbiMm obpasom pearupyeT. Ha nNpoTSKEHUM BCEro 3Toro
onucaHms OyayT AenartbCa CCbINKM Ha psag  AaTYNKOB, CBSA3aHHbIX € oOpaboTkomn
MCXOAHOrO CbIpbsl, BKMIOYasi, HO HE OrpaHM4YMBasiCb WMW, AATYMKKW, CBSA3aHHbIE C
NOCTYMMEHNEM UCXOAHOrO Cbipbsi, NOArOTOBKOW k 0OpaboTke, nepepaboTKon, KOHTPONEeM
KauecTBa, YNakOBKOW, XpPaHeHWemM M OoThpaBkoW. Hatymkm moryT ObiTb KOMMEPYECKU
AOCTYMHbI W/WNN KACTOMM3NPOBaHbI MO NpeanonaraeMomMy HasHa4YeHMIo.

[0056] Hanpumep, cnocob mnmM npouecc No HACTOSILEMY W30DPETEHUIO MOXET
BKItO4aTb B ceba JaTuMKM U3MEPEHMS BNAKHOCTU, KOTOPbIE KOMMEPYECKM LOCTYMNHbI BO
MHOMMX U pasHooBpasHbix popmax. HeckonbKo BbICOKOTEMNEPATYPHbLIX MUKPOBOSHOBbLIX
AAaTUYMKOB, TMPEACTaBMNEHHbIX Ha pPblHKe, nNpejHasHayYeHbl ANA  UCMOMb30BaHUSA B
OTHOLLEHWUN XXNAKOCTEN, TAaKUX KaK KOHLEHTpaTbl, pacTBopbl, Unu B nobom npouecce, rae
TpebyeTcs M3MEPEHUe YPOBHSA BMAKHOCTU UMM PacTBOPEHHbIX TBEPAbIX BELECTB. JTO
MO3BONSAET Kak KOHTPONMPOBAaTb KAYeCTBO, Tak U CoKpaljaTb KONMUYECTBO OTXOAOB MpU
NPOM3BOACTBE NOPOLLUKOOOPAasHbIX NPOAYKTOB. Bce gaTumku 3TOro TMna us3rotasnmnBaroTCs

13 mMarepumanos, OesonacHbIX ANsl KOHTaKkTa ¢ niMueBbiIMU NPOAYKTaMWU, YTO NO3BONAET
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yCTaHaBNUBaTb UX Ha NPON3BOACTBE NULLIEBLIX NPOAYKTOB MMM B @HaNOr4HbIX YCNOBUAX.
NX MOXXHO mMcnonb3oBaTh ANS U3MEPEHUSA B BbINAPHOM annapare npu BOCCTaHOBMEHUU
XNAKOCTU, YTOObI ONpeaensiTb JOCTUXKEHNE LIENEBOro YPOBHA. OTO obecneynsaeT TOYHOe
BPEMS BbINyCKa >XUAKOCTU. OTU JaTyMkM Takke MOryT WCMoNnb3oBaTbCs B NOOOM
npouecce, rae TpebyeTca TOYHOE UIMEPEHUE BRadKHOCTW XMAKOCTWU. [atymku ObICTpO
OOHapPY>XMBAKT WM3MEHEHUS YPOBHSA BII@XHOCTW, MO3BONSS BHOCUTb KOPPEKTUBLI B
npouecce o0paboTkM B peEXMME pearnbHOro BpemMeHun, obecneymBas BO3MOXHOCTb
NOMy4YeHnsa O4HOPOAHOIO NPOAYKTA.

[0057] Bbin paspaboTaH psjg A4aTyMKOB, CneyuanbHO nNpeaHasHaYeHHbIX Ans
onpeaeneHns pacTBOPEHHbIX TBEPAbIX BELECTB npu nepepaboTke caxapa no Lwkane
Bpukca. NamepeHue no bpukcy (unn wkane bpukca) XOpoLo U3BECTHO, B YaCTHOCTU, B
MALLEBON MPOMBILLNIEHHOCTU U NPON3BOACTBE HanuTKoB. CornacHo Lkane u3mMepeHus
Bpukca, 1 rpagyc no wkane bpukca (°Bx) = 1 r caxaposbl /100 r pacteopa, 4To paBHO 1%
no wkane bpukca. Wcnonbsya nepeaoBble UUPOBLIE MUKPOBOMHOBbIE METOAbI
N3MEPEHMS, MOXHO TOYHO M3MEPUTb Codep)kaHue BOAbl B cupore unm ytdene wu
nonyunTb rpagycel no wkane bpukca. [dpyrme Tunbl [aTyMKoB ANA  U3MEPEHUS
dusmnyecknx napameTpoB BKMOYaT B ceba apeoMeTpbl, MUKHOMETPbI, U3MEpUTEnb
Bpukca/pedpaktomeTp U LUpPoBbIE NNOTHOMEPSI.

[0058] daTtumkm HaknNoHa WHKNMHOMETPa MNO3BOMAIT TOYHO U3MEPATb Yron
TaHraxka u KpeHa 1 o4YeHb NOAXOAAT KaK ANs OTCMNEXUBAHUSA BblpaBHUBaAHUA NNaTqoOpMbl,
Tak N ANA BHECEHUSA YrnoBbIX KOPPEKTUPOBOK. [lpeanoyTuTenbHble MNPOU3BOAUTENMN
AaTYMKOB HAaKroOHa OCHOBbLIBAIOT CBOK TEXHOMOMMIO Ha MUKPOINEKTPOMEXAHUYECKNX
cuctemax (MEMS, ot aHrn. micro-electromechanical system). MEMS — 3To0
NPOM3BOACTBEHHAs  TEXHOMOrMs,  UCnonb3yemas AN CO34aHus  KPOLLEYHbIX
WHTErpUpPOBaHHbIX YCTPOWUCTB MM CUCTEM, COYETAIOLNX MEXAHNYECKNE N 3NEKTPUYECKME
KOMMOHEHTbl. OHN M3roTaBnNMBaKOTCA C UCMOMNb30BaHMEM METOAOB MakeTHOW o6paboTku
WHTErpanbHbIX CXEM W MOryT WMETb pasMepbl OT HECKOMbKMX MUKPOMETPOB [AO
MUITIMMETPOB.

[0059] BeckoHTakTHble WHMpaKpacHble A[arvyMkMm  Temnepatypbl  uaeanbHO
NOAXOAAT ANS UCNONb3OBaHWS B NULLEBOW W nepepabarbiBaloen NPOMbILLNEHHOCTH,
MOCKOMbKY WX MOMXHO MCMOMb30BaTb, HE 3arps3HAs U He noBpexgas NPOAYKT. ITu
AaTUYNKN UMEIT OYeHb BbICTpOe BpPEeMS OTKNUKa U MOryT TOYHO U3MEpPATb Temneparypy
MOBEPXHOCTU MULLEBbIX NPOAYKTOB, NepemMeLlaemMblX No NeHTe TpaHCnopTepa, B YaHax U
pesepByapax ANs XpaHeHusa B npouecce npoussogcrea. Bo mHormx obnactax nuweson
NMPOMBILUNEHHOCTM BaXHbIMU  (PU3MYECKMMWN nNapameTpamun SBMSAITCS  Temneparypa

npouecca W npoaykta. BeckoHTakTHoe u3MepeHue TemnepaTtypbl C  MOMOLLbIO
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NHGPaKPacCHON CEHCOPHOW CUCTEMbI ABMAETCA OYE€Hb MOLLHbIM METOAOM OTCMEXMBAHUS
1 ynpasneHnsa aTUMun npoLeccamu.

[0060] MpumepHasa nHopMauns, koTopast MOXeT ObITb NofydYeHa u 3anucaHa B
oumdpoBaHHOM npodoune nepes 06paboTKON NCXOLHOMO Chipbsi, MOXET BKMOYaTb B cebs
no6oe oaHO Unun 6onee U3s:

a) rpagycol no wkane bpukca (°Bx);

0) cogepxaHune Boabl;

C) coaepkaHne BOMOKOH;

d) pasmep nepes pasmeLleHnem B OyHKepe ANs XpaHeHus:; 1
€) BEC nepej oTnpaBkon B OyHKEp ANSA XPaHEeHWS.

[0061] MonyyeHHasa MHGOpMaUNa MOXET ObiTb NepegaHa B 6a3y faHHbIX BHYTPU
unn 3a npegenamu nepepabarbiBarowero npeanpusatia. OnuuoHanbHO, MOMyYeHHas
nHPOpPMaUMsa MOXET WCNONMb30BaTbCA B KavyeCTBE TOYKM OTCYeTa [AaHHbIX Mpu
"onTMMKU3auMn B pearnbHOM BPEMEHN pelenTypbl”, Kak ONUCaHO HUXKE.

[1poBEpKa NCXOAHOIO ChiPbs

[0062] Mocne pgoctasku, cbopa nHdopmayum o npodune n gpyron MHopmaymm
napTUa MCXOAHOro Cbipbsl OObLIYHO pacnpefensieTcs Mo COOTBETCTBYHOLLEMY OOBEeKTy
XpaHeHUa, Takomy kak ByHKep unu Hakonutenbe. MIcxoaHoe Chipbe NoJAaEeTCAa B YCTPOMUCTBO
o6paboTkm no mepe HeobXOoAMMOCTM, CKOPOCTb NOoAaun perynupyetcs cnocobom u
CUCTEMOM NO HacTosLWEMY N30OPETEHNIO.

[0063] Chipbe nocTynaeT Ha KOHTPONbHbLIW CTON, 4 €ro CKaHUPYIOT Ha npeamMmeT
obHapyxeHus NMOCTOPOHHUX  MaTepuanos, Takmx  Kak NPOU3BOACTBEHHbIE
NOEHTUPUKALUMOHHBIE HAaKNEeWKN, N Mycopa, Takoro Kak BeTKM M NUCTbS. [1OCTOPOHHMN
MaTtepvan ypanseTcs pyYHbiMM UMW aBTOMaTU3MPOBaHHbIMWU cpefcTBamn. McxogHoe
Cblpb€ TakKe MNOoABEPraeTca CKaHWPOBaHMIO Ans OBHapyxeHusa nwboro metanna,
nognexawero yaaneHuo. [lpyrmne Mmetogbl CKaHMpoBaHus MoryT 6bITb MCNONb30BaHbI ANS
NPOBEPKM  MNPaBWIBHOCTU  UAEHTUMMKALUMN  UCXOAHOTO  Cbhipbst W OBHapyXeHus
HexXenaTenbHbIX XMMUYECKUX BELLIECTB, TAKMX Kak NecTuymabl.

[MpOMbIBKa UCXOAHOIO Chipbs

[0064] Cnocob no HacTosAweMy N30BPETEHNIO MOXKET LOMNOMHUTENBHO BKMNOYaTh B
cebs cnocob npoBEPKM M MPOMbBIBKM WMCXOAHOMO CbipbA MNepes 3TanoMm pasgjeneHus
cnocoba no HacTosLWEMY N30BPETEHMIO.

[0065] UcxoaHoe cbipbe MPOMbIBAETCA ANSA YAaneHus BpeAHbIX MNaTOreHHbIX
Bewects. K HMM OTHOCATCA XUMUYECKME BELLECTBA, Takue Kak necTuuuabl, NrneceHb,
cropbl 1 nobble apyrne HexenarernbHble NOCTOPOHHME Martepuansl. [1peanoyTUTEnbHO,

aTan NpOMbIBKM BKMIOYaET B ce0s MCNonb3oBaHNe NPOMbIBOYHOrO pacTBopa, KOTOPbIN He
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COAEPXKUT TOKCUYHBIX XUMWKATOB, HO BCE e MO3BONAEeT KOHTponupoBatb pH wu
noAaBnATb POCT MUKPOOPraHM3mMoB. pUMEpPHbIN pacTBop ANS NPOMbIBKA NPOU3BOAMUTCS
komnaHuwen Tygrus, LLC. MWcnonb3oBaHme Takoro pacteopa obecneunBaeT
npeumyLlectso cnocoba no n30OpeTeHMIo, B KOTOPOM MNPOUCXOAUT MNepexos OT
npeabIAYLLMX NPOLECCOB, UCMOMb3YIOLWMX ONacHble XMMUYECKue BELLECTBA, K npoleccy,
ucnonb3aytowemy 6onee 3hhEKTUBHBIN, 3KOHOMUYHLIM Cnoco® NPoMbIBKM 6e3 OCTpOou
TOKCUYHOCTMW.

[0066] AnbTepHaTMBHbIE  pacTBOpbl  ANS  MNPOMbIBKM  MOMyT  coaepaTtb
ctabunuanpoBaHHyto xnopHosatucTyo kucnoty (HOCI), kotopasa sBnseTca MOLYHbIM
okmcnuteneMm,  3(PMEKTMBHbIM  MPOTUB  NATOr€HHbIX  BewecTB.  BbonblWMHCTBO
uccnegosaHun, nocesiweHHblx HOCI, 6bimM CBA3aHbl C  €ro  HEMOCPEACTBEHHbLIM
ucnonb3oBaHMeM B MNULEBbIX MpodykTax. YsegomneHwe 1811 YnpasneHna no
CaHUTaApHOMY HajA30py 3a KavyeCcTBOM MULUEBbLIX MNPOAYKTOB U MeaukameHtos CLUA
nossonset ncnonb3osatbe HOCI B cbipbix nnn o6paboTaHHbIX PpykTax 1 oBoLax, pbibe u
MOPEnpPOoAYKTax, Msce, NTuye M auuax B ckopnyne B konuyectse fo 60 vactenm Ha
MWIIFIVOH.

[0067] B NpOMBILLMEHHOCTN CYLLUECTBYET HECKOSbKO W3BECTHbIX KOMMEPYECKUX
cnocobos nonyyeHus craHgaptHoro HOCI, ob6blMHO B MecTe MCnonb3OBaHUA.
CranpgaptHein HOCI npoussogutcs no MemOpaHHOW TEXHOMOrMuM C UCMNOMb30BaHMEM
3NEKTPONN3HON SSYENKM, UMEIOLLIEN ABa OTCEKA, KOTOPble pasgeneHbl COOTBETCTBEHHO Ha
aHOAHbIN OTCEK U KaToAHbIN oTCcek. MembpaHbl, NCNonb3yemMble B NPOU3BOACTBE, OObIYHO
M3roTaBnmMBalOTCS U3  MOnMMMEepa, KOTOpbIM  npornyckaetr 4epes cebsi  TOMbKO
MOMNOXWTENbHbIE WOHbI B HanpaBneHWM KaTogHOro oTrceka. B aHOAHbIN OTCek BBOASAT
pacTBop xnopuaa Hatpus. [ONOXUTENbHO 3apsXKEHHbIE WMOHbI HATPUS MPOXOAST Yepes
MemMOpaHy Ha KaTOAHYK CTOPOHY, HO OTpuUaTenbHO 3apsXEHHble WMOHbl Xnopuaa He
MOryT npouTtn 4epes membpaHny. O6pasyloTcs ABa pacTBopa: aHonuUT M katonut. Ha
aHogHou cTopoHe obpasyetca cunbHokMcnbin pacteop HOCI ¢ okucnutenbHo-
BOCCTaHOBUTENbHbIM noTeHymanom (OBI1) 6onee 800 mB. Ha katogHom cTopoHe
obpasyetca cunbHoweno4yHon pacteop NaOH c¢ OBl wmeHee -800. Hu ogHo um3
CreHepUpPOBaHHbIX PELLUEHUA He SBNAETCH CTabunbHbIM. M aHONUT, 1 KaTONMUT CTPEMSTCS
BEPHYTbCA Kk paBHoBecuto. Oba pacteopa bbicTpo TepatoT cson OBI.

[0068] Bo BTOpOM acnekte Hactosiwee u3obpeteHme obecneuymBaeTr cnocod
NMPOMBIBKM UCXOAHOIO Chipbd C MCMonb3oBaHnem crabuneHon dopmel HOCI, pH koTopon
6nu3ok k HeutpanbHomy. HOCI — 310 MmeTactabunbHasa wmonekyna. [lonyyeHue
ctabunbHoro HOCI moxeT Bkntovatb B cebA MCMNOMNb3OBaHUE 3NEKTponv3a B OAHOW

AYerike U MonyyYeHne TOMbKO OAHOro pacTBoOpa — aHonuTa XMOPHOBAaTMCTOW KUCMOTHI.
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Takue 3neKTPOnNu3sHbIE SYENKN UMEKOT OAMH OTCEK, KOTOPbIAN COAEPXKUT Kak aHog, Tak u
karoh, n moryT 6biTb paspaboTaHbl, nnn Moryt He BbiTb paspaboTaHbl Takum obpasom,
4yTOoObI reHepupoBaTbh eauHbii pacteop ¢ OBl > 800. ABTopbl U30OpETEHUA nonyyaroT
pacTBop CBOOOAHOrO Xropa OT HEeWTparbHOro AO KUCMOro, B KOTOpPOM npeobnapaet
HOCI. Pactsop HOCI crabuneH, n monekynbl HOCI| ae3akTMBMpPYIOTCA TOMbKO Mpu
KOHTaKT€ C OpraHM4Yeckom MOBEPXHOCTBLIO WM  KUCIOPOAOM Bo3ayxa. Wckniovas
TPAAULUMOHHBIA  3Tan  XUMUYECKONW MNPOMbIBKW, HacTosiLlee U300peTeHne MOXET
obecneunTb MOMHbLIN MPOLECC MPOM3BOACTBA MNULLEBLIX MPOAYKTOB, HE COAepMalyux
OpraHUYecKMx BELECTB M XUMUKATOB. ITO TaKKe YCTpaHseT HeoOXOAUMOCTb B
WMHTEHCUBHOWN XMMUNYECKON OYMCTKE MPUN TEXHUYECKOM OBCNY>KMBaHUN YCTAHOBKU, KOTOpast
obbl4HO TpebyeTcs M3-3a UCMOMb30BAHMS TOKCMYHbIX 3MIEMEHTOB Ha pPaHHMX LuKnax
MPOMbIBKM Ha M3BECTHbIX N3 YPOBHS TEXHUKU nepepabaTbiBaloLnx NpeanpusTmsX.

PasgeneHuve

[0069] B Tpetbem acnekte Hactosilero usobperteHus cnocob no n3obpeTeHnto
MOXET AOMONMHUTENBHO BKNtoYaTh B cebs cnocob “onTummsaummn B pearnbHOM BPEMEHM
peuenTtypbl”. JaTumkm moryT obecrneumBaTb HavanbHbIA BBOA AaHHbLIX ANS mpouecca
onTUMMU3aUMKN, KOrga WUCXOAHOE Cbipbe MPOXOAUT U3 MPOMBIBOYHOrO yyactka Ha 3Tan
pasgeneHnss B crnocobe no HacTosiwemy u3obpeTeHuno. B HekoTopbix BapuaHTax
OCYLLIECTBNEHMS HACTOALLEro N300PETEHNS AaTUMKN BCTPOEHbI B TPAHCMOPTEPHYIO NEHTY,
KOoTOpasi TPaHCNOPTUPYET WCXOAHOE Cbipbe 4epe3 YCTPOMUCTBO 06paboTkm mexay
aTanamu obpaboTku.

[0070] OatumMknm paHee OnuCaHHbIX TUMNOB MOryT cobupaTtb WHOPMaUuio,
OTHOCSLLYIOCS K NIoBomMy ogHOMY nnmn 6onee 13 cneayoLlero:

a) rpagycel no wkane bpukca (°Bx);
b) Temnepatypa;

0) cogepaHue Boabl;

C) coaepkaHne BOMOKOH;

d) pasmep; n

€) BecC.

[0071] Cnoco® no Hactosiemy W30OpeTeHUo NpeayCMaTpuBaET KOMMOHEHTbI
NCXOLHOrO Cbipbsi, KOTOPbIE TPebyTCA ANA npouecca NonyyYeHnst 3agaHHbIX KOHEYHbIX
npoaykToB.  KomOWHauuMs  TEXHOMOrMYeckux  3TanoB  onpeaensieT  peuenTtypy
Npomn3BOACTBa NpoaykTa. Kaabii peuenTt npoM3BOACTBa BKMOYaeT B cebs HaCTPOMKU
napameTpoB YNpPaBfEHUsI TEXHONOTMYECKMM MPOLECCOM, OTHOCALUMECS K OLHOMY WM
Bonee 13 cnegyoLMX NapameTpos:

a) Temnepartypa;
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0) akcTpakuus;

C) BbICBODOXAEHME TEPMNEHA,;

d) Bpewms;

€) CKOPOCTb NepemMeLLIMBaHuns;

f) yron HaknoHa;

g) AU ADY3NOHHbBIN areHT;

3) 06bem Npon3BeaeHHON NPOAYKUUN;

i) o6bem andpddy3nNoHHOro areHTa;

j) a3 EKTMBHOCTb N3BNEYEHUSA TBEPAbIX YacTu, U

k) obpesHoun pasmep ANUHHON N KOPOTKOM CTOPOH MPOAYKTA.

[0072] Ha dwur. 5 npeacraesneHa 6nok-cxema, WANIOCTPUpYOLWas 3Tanbl
onTMMM3aUMM B peanbHOM BpPEMEHU peuenTypbl AN napameTpoB YynpaBneHus
TEXHOMOrMYECKMM npoLeccoM Ana obecnedeHns KOMMOHEHTOB WCXOLHOrO  CblpbS,
Heobxognmblx Ans cnocoba no HacToawemMy U30OpeTEeHU0 ANs MOMyYeHUs 3a4aHHbIX
KOHEYHbIX NPOAYKTOB;

[0073] UcxopHoe cbipbe TpaHCNOpPTUPYETCs B npeaenax nepepabartbiBatoero
npeanpuaTus, Takoro kak dabpuka wvnu gpyroe npegnpuatve, niobbiMn ya00HbIMU
cpeacTBamMu. B NonHOCTBLIO aBTOMAarM3MpoBaHHOM TEXHONOrMYyeckom obopyaoBaHum Ans
TPaHCNOPTUPOBKM OOBIMHO UCNONb3yeTCs TpaHcrnopTep. [peanoytuTensHo, 4ToObl BO
BPEMS TPAHCMOPTUPOBKU M3MEPSANUCH 3HAYEHUA PasnUYHbIX NapameTpoB WUCXOAHOro
CbIpbSl, TAKMX Kak rpagycol no wkane bpukca (°Bx), ypoBeHb BOAbI, COAEPKaHNE BOMNOKOH
nwvnn Bec. NamepeHne napameTpoB MOXET ObiTb BbINOMHEHO NOAXOASALUM AATYUKOM,
N3BECTHbIM B 4@HHOW 0ONacTN TEXHMKW, KaK ONMUCaHO BblILLE.

Cuctema ynpasneHus MHdopmaumen B pexxume peanbHoro spemeHu (RIMS, ot

aHrn. Real-Time Information Management System)

[0074] Oatumkm moryT ObiTb CKOHUIypupoBaHbl Takum obpasom, YTOObI
06pa3oBbIBaTb CEHCOPHYK CeTb. ANMTOPUTMbI UCKYCCTBEHHOro mHtennekta (UMW) moryt
OblTb 06beAUHEHBI C TexHoNormen MHTepHeTa Bewen AnsS MNOBLbILWLEHUS ONepaunoOHHON
achbbekTMBHOCTU cnocoba No HaACTosILLEMY U30OPETEHMIO.

[0075] Ha dour. 6 npounnioCcTpupoBaHa apxXUTEKTypa CUCTEMbI MO HacTodALemMy
n30bpeTeHnto, Npn 3TOM U306paKeHbl OCHOBHbIE KOMMOHEHTbI N NMOACUCTEMbI, KOTOPbIE
paboTaloT BMECTe Ansa peanusayum oben cuctemol o6paboTkn nULEBbIX NPOAYKTOB. K
HUM OTHOCUTCSA Basa AaHHbIX OTCnexmBaHusa ceHcopHon cetn (SNMD, ot anrn. Sensor
Network Monitoring Database), pa3smelleHHas B 3MNEKTPOHHOM XpaHUnule AaHHbIX,
BKIrOvaroLwem B ceba kak pendumoHHyo cuctemy ynpaeneHua 6ason gaHHbix (PCYB[

(RDBMS, ot aHrn. Relational Database Management System)), Tak u HepensynoHHbIE
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Basbl AaHHbIX HE TONMbKO Ha A3blKe CTPYKTYpMpoBaHHbiX 3anpocos (NoSQL, aHrn. non-
relational Not-Only  Structured Query Language). XpaHunuiwe AaHHbIX U
noafepXxvsarroLime nporpaMmmbl NPUKMIaAHbIX anropuTMOB WCKYCCTBEHHOMO WHTEMMeKTa
(MN) cocTaBnsOT cucTemMy ynpasneHuss MHpopmaumnen B peansHom spemenmn (RIMS, ot
aHrn. Real-Time Information Management System) no HacTosiLemy n3obpeTeHuto.

[0076] Kak 4acTb oOOLWlen apxXUTeKTypbl, CUCTEMa MOXET BbINOMNHATL Takue
yHKUMM,  KaKk  MpOrHosMpoBaHuWe  oTkasa  obopyaoBaHWUsi,  NPOrHO3MPOBAHME
ONTMMM3MPOBAHHbLIX YCMOBMW 3KCMnyatauMu W OnpeaeneHve napameTpoB, KOTOpble
HeobX0AMMO CKOpPPEKTUPOBaThb BO Bpemsi oOpaboTku ANA NogAepXKaHUs MAeanbHbIX
pesynbTatoB. [NaBHbiM 00pasomMm, cuCTEMa AOCTUraeT 3Toro nytem o6paboTku
MOCTOSIHHbIX MOTOKOB [AaHHbIX W3 CEHCOPHOW ceTu Ans obHapyXeHus u aHanusa
3aKOHOMEPHOCTEN.

[0077] B npeanoytUTENbHOM  BapuaHTe  OCYLUECTBIEHUA  CUCTEMbI MO
HacTosiLemMy W300pETEHNIO AaTyMKM nepefaroT ObHapyXeHHyo UuHdopmauno o6
NCXOAHOM Cbipbe Yepes 3alyULLEHHYIO YacTHyo 6ecnpoBofHylo ceTb B 0a3sy AaHHbIX
otcnexuBaHms ceHcopHon cetn (SNMD, ot aHrn. Sensor Network Monitoring Database).
Ota 6a3a gaHHbIX HaXOAUTCS B 3MEKTPOHHOM XPaHWNULLE AaHHbIX, BKMAYaLwem B cebs
Kak pensyyMoHHylo cuctemy ynpasneHus 6ason gaHHbelx (RDBMS), Tak n 6a3sbl gaHHbIX
NoSQL. XpaHunuiye aaHHbIX 1 NogaepXusaroLyme nporpaMmmMbl NPUKNagHbIX anropuTtMos
WCKYCCTBEHHOrO UWHTennekra (kotopble OyayT nogpobHO OnucaHbl HWXE) COCTaBMSOT
cucTeMy ynpasneHuss uHdopmaumen B peanbHoMm BpemeHn (RIMS) no Hacroswemy
N300peTEHMIO.

[0078] OaHHble, obHapyXeHHblE CEHCOPHOW CETbIO, nepegarTcsa B 6asy AaHHbIX
otcnexuBaHms ceHcopHon cetn (SNMD) ¢ uenbto OoBHOBNEHMS B peanbHOM BPEMEHU
COOTBETCTBYHOLLEro NporpamMmmMHOro obecneveHmsa wunm dopmMmpoBaHnsa OTBETA, KOTOPbIN
ONTUMU3NPYET NPEABAPUTENBHO 3arpy)KeHHble peuenTypbl ANA KOHKPETHbIX MNapTUK
NCXOAHOrO CbIpbsd, NOABEPraemMbix cnocoby No HacTosALWEeEMY N30OpPETEHNIO.

[0079] RIMS npeacrasnset cobon rmbpmaHoe XpaHunuue AaHHbIX PENALMOHHbIX
6a3 gaHHbIX, KOTOPOEe OObIYHO M3BMEKAET U COXPAHAET AaHHble B CTPYKTYPUPOBAHHOM
dopmare, ncnonb3ya CTpoku u cronbubl. Tawke MoryT cyulectBoBatb 0asbl JaHHbIX
NoSQL (“He-SQL” unu “HepensaumnoHHbIe”), KOTOPbIE ABMNSAIOTCS HETAONNYHBIMA N XPaHAT
AaHHble VHa4ye, 4YeM penaAuuoHHble Tabnuubl, Hanpumep, MNyTeM XpaHeHus
CTPYKTYPUPOBAHHbBIX, MOMYCTPYKTYPUPOBAHHbLIX U HECTPYKTYPUPOBAHHBLIX AaHHbIX. Basbl
AaHHbix NoSQL npegnoututenbHee npu paboTe C MPUNOXKEHUAMU WCKYCCTBEHHOMO

nHTENNeKTra N OorpoOMHbIMA obvemamu gaHHbIx. [MOKOCTb XpaHnnuwa daHHbIX NO3BONAET
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cucteme RIMS pearvpoBaTtb 4pesBblMaHO IPPEKTUBHO MPU XPAHEHUU Pa3IIUYHbIX
HabopoB AaHHbIX, kKoTopble jobasnsaioTca B RIMS.

[0080] Habopbl AaHHbIX BKNOYawT B cebs, HO HE OrpaHNyYMBalOTCA UMW,
CTaH4apTHble BbIOOPOYHbIE AaHHble, MOMyYEeHHble W3 BHEWHMX nadopatopun Ans
CPaBHUTEMbHOrO aHanu3a, CUHTETUYECKME JaHHble, MNOMyYEeHHble ANA COCTaBMNeHus
WHTennekTyansHon 6asbl JaHHbIX O pocTe oTpacnu, rnobanbHble 0asbl AaHHbIX O
nuTaHum ot BcemmpHom opraHmnsaymm sgpasooxpaHerns (BO3), 6asy aaHHbIX peLyenTos U
hopmyn n 6a3y AaHHbIX anropuTMOB.

[0081] RIMS Takke MOXET BkNtovaTb B ceba CTEK NPUNOMKEHUA UCKYCCTBEHHOIO
WHTENMNEeKTa, COCTOALMA M3 Mporpamm, 3anylleHHbIX Ha Heckonbkux cepsepax. Crtek
NPUMNOXEHUN — 3TO Habop NpUKNaAHbIX MPOrpamMm, KOTOPbIE MOMOraroT BbINOMHATH
onpeAeneHHble 3agayun. 3TU MNPUMNOXEHUA TECHO CBA3aHbl APYr C APYrOM, WU AaHHbIE
MOryT ObITb 3KCMOPTUPOBAHbI UMM MMMOPTUPOBAaHbI MEXAY HMMW C MWUHUMAIbHbIMU
yeunuamn.  PasnnyHble  A3blKM  MPOrpaMMUPOBaHUSA  MOTYT  UCMOMb30BaTbCA  ANd
onTuMmsaymm cnocoba no HacToAwemMy U30OpPETEHUIO NYTEM BHEAPEHUSA UCKYCCTBEHHOIO
WHTEnneKTa B CTeK VIHTepHeTa Bellen, Korga 3To BO3MOXHO. [1porpamMmbl BKMAOYAOT B
ceb4, HO He OrpaHN4YMBalOTCsl MU, MOAENUPOBAHNE HACTPOWKN NapamMeTpoB CEHCOPHOMN
CeTW, HaCTPOMKy Jonycka K AaHHbIM W MOAENMPOBAHWE MNOAKMIOYEHUS K AaHHbIM,
MOAENMPOBaHNE OMTUMMU3UPOBAHHBIX PELEnToB U MoAenupoBaHue 3(PdeKTOB AaHHbIX
OTCIEXUBAHUSA U anropuTMOB.

[0082] Kaxgbiv unchpoBon anropmtm nosbilLeHnsa achdpektnsHocTn (EDA, oT aHrn.
Efficiency Digital Algorithm) cam no cebe sBNSETCA KOMMLIOTEPHOW NPOLEAYPON,
oTpaxarowen atanbl crnocoba cormacHo peuyenty. AnNroputm - 3anyckaercsa C
NCMNONb30BaAHMEM B Ka4yeCTBE BXOAHbIX Aa@HHbIX NOMYyYEHHbIX AaHHbIX CEHCOPHOW CETU U
MOMYyYEHHOro NPoduns UCXOAHOrO Cbipbs. [pyrme BXOAHbIE AaHHble ANS anropuTMOB
BKItoYaroT B cebst MHOXeCTBO 6a3 AaHHbIX B XPaHWMLLE AaHHbIX U BbIXOAHbIE AaHHbIE
nporpamMm B CTEKe MPUIOXEHMA UCKYCCTBEHHOro uHTennekta. EDA reHepupyet Habop
BbIXOAHbIX AaHHbIX, KOTOpbIE, MO CYTW, SABMASIOTCA ONTUMANbHbIMW HaCTPOMKaMU
peanbHOro BpemMeHn Habopa MHCTPYKUUW ANA 3afaHHbIX napameTpoB NpPeaBapuUTEnbHO
3arpyxeHHoro peuenta. CreHepupoBaHHbl€ BbIXOAHbIE [aHHble OTMNPaBNAOTCA Ha
LueHTpanbHbli 6nok obpabotkmn (CPU, ot aHrn. central processing unit) npoTMBOTOYHOrO
akctpaktopa (CCE, ot anrn. Counter Current Extractor), kotopbin 6yaer nogpobHee
OMNCaH HUXeE.

[0083] RIMS o06blyHO BkNtOYaeT B cebA HaAEXHYO CUCTEMY YMpaBneHus
NMPVHATUEM PELLEHUN, BKIOYatoLLyo B cebs, HO He OrpaHUYMBAalOLLYIOCS 3TUM, CUCTEMY

yrpaBneHuss CEHCOPHOW CeTblo, nornb3oBaTenbCckn uHTepdenc RIMS, rnasHyo
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penenHyto cuctemy CPU dCCE wn ypaneHHyto cuctemy ynpasneHua RIMS.
CreHepupoBaHHbin  EDA  obecneunBaeTr onTumMu3auuio B  peanbHOM  BPEMEHU
nocpeacTsom nepegayuu ¢ rnasHoro pene CPU Ha scTpoeHHbin CPU CCE.

[0084] OcobeHHo NPeAnoOYTUTENbHbIN BapwWaHT OCyLLeCTBNEHUS
KOMMbIOTEPM3MPOBAHHOW npoueaypbl nokasaH Ha ¢wur. 4. B 3Ttom BapuaHte
OCYLLECTBNEHNS MporpaMmma MOAENUPOBAHNS HacTPOWKM NapamMeTpoB 3anpaluvBaeT
Habop AaHHbIX M3 0asbl AaHHbIX OTCMNEXMBaAHWUA CEHCOPHOW ceTu. [lapannenbHo
nporpaMmma MOAENMPOBaHUA ONTUMM3ALMM PELIENTYPbI 3anpalumeaeT Habopbl AaHHbIX M3
XpaHunuja, KoTopble BKNo4YarT B ceba komOuHaumio BbIOOPKU CTaHAAPTHLIX AaHHbIX,
peuenta n dopmynbl, 1 rnobanbHbix 6a3 AaHHbIX NUTaHWUA. BbIXOAHbIE AaHHbIE 3TUX
nporpamMm NOocTynarT B NporpaMmMmy MoAENUPOBaHUSA 3PdEKTOB AaHHbIX OTCIEXMBAHNSA U
anroputmMoB, KOTopas 3anpawumBaeT Habop faHHbiX u3 6asbl AaHHbIX anNropuTMOB U
cosgaet yugposon anroputm agdpdektmeHoctn (EDA), cneumdmndHbin Ans onTuMmsagmm
peLenTypbl B MPOU3BOACTBE Ha AaHHbIA MOMEHT.

[0085] Habop WHCTpyKUMA nepegaeTcs MporpaMmon B MOTOK  yNpaBlieHUs
npuHaTnem peweHni RIMS, rge Habop komaHg nepefaeTtca [MNaBHOW peneviHou
cuctemon CPU dCCE Ha BcTtpoeHHbin CPU CCE. Bce 3TO MOXHO OTCRexwuBaTb C
MOMOLLbIO MONb3oBartenbckoro uHtepdenca RIMS B onepauvoHHOM 3ane 3asoja unu
yAaneHHo C nomowbio yaaneHHoro ynpasneHuma RIMS. Crek npunoxeHun
WCKYCCTBEHHOrO MHTENNEeKTa No3BONSET BbINOMHATbL PaCLUMPEHHOE MOAENVPOBaHUE Ha
OCHOBE LENeBOro BbIMyCka MPOAYKUMM W TMOCTOSHHOrO COBEPLUEHCTBOBAHUA U
oNTUMU3aLMN NPOU3BOAUTENBHOCTU Cnocoba B COOTBETCTBMU C N30BpETEHNEM.

MepepaboTka NCXOAHOrO Chipbs

PasgeneHne TBEpAbIX BELLECTB

[0086] Cnocob u cuctema no HacTosiLeMy M30BpeTeHMIO MOoryT BbITb NPUMEHEHDI
K nobbim aTanam ob6paboTky NMULEBLIX NPOAYKTOB, TakMM Kak Bapka, 00e3BOXMBaHUE,
Hapeska Ha Lenesble KyCK1 Unn pasgeneHne Ha KOMMNOHEHTbI.

[0087] B npeanoqTUTENbHOM BapuaHTe OCYLUECTBNEHUSA TMOCMe TMPOBEPKU U
NMPOMbIBKA WCXOAHOE CbIpb€ TPAHCMOPTMPYETCS, Kak NpaBuno, TPaHCMOPTEPOM, ANS
CUCTEMATMYECKOrO HAape3aHUA Ha KYyCKU >KenaemblX pasmepoB nepej JAanbHeuwen
obpaboTkon. [datumku onpenensiioT pasmep/rabaputbl KyCKOB NCXO4HOMO ChiPbs Kak 4acTb
nHopMayMm Ans onTMMM3auum B peanbHOM BpemeHn oBpaboTkM MCXOAHOro CbIpbS.
OnTtumusayma cnocoba moxet notpeboBarb perynmpoBkn Ne3suMi UMW LUMPUHBLI NE3BUS.
370 BaxkHO, Hanpumep, korga kyckum Hanpasnsawotca B CCE, nockonbky perynupoBka

nessua Ans ontummsauun “anddPY3NOHHbIX Cpe3oB” OAHOBPEMEHHO OMTUMUIMPYET
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3 eKTMBHOCTb 3KCTpakumm TBepAbix Bewects CCE. [peanoyTuTenbHbI BapuaHt
ocyuwjecteneHns CCE nsobpaeH Ha dour. 7.

[0088] B apyrom BapuaHTe OCYLWECTBNEHUS WCXOA4HOE Cbipbe noaBepraroT
AEKOPTUKaLMKN, TO eCTb UCXOAHOE Cbipbe HApPEe3aloT Ha KYCKU >KenaemblX pasmMepoB U
MPONyCKalT 4Yepe3 MalUMHY ANA CHATUSA KOXYpPbl, KOPbl Unu Koxuupl. [JekopTukauyms
OCOBEHHO 3dbheKkTMBHA ANsi pacTeHUA, COAEPXalMX BONOKHA, TaKMX Kak oOpexw,
ApeBecuHa, cTebnn 1 3epHa pacTeHui. TUNUYHbIE NPOAYKTbI AEKOPTUKALMMN BKIHOHAIOT B
cebs  KeCTKYld OfpeBECHEBLUYDO 00OOMnouky (Kopy), TMNOTHYIO OAPEBECHEBLUYHO
BHYTPEHHIOI YacTb (KOCTPY) U LENMONo3Hble BonokHa n3 dnoambl ctedbnsa (nyb).

[0089] TvNMYHBIN LEKOPTMKATOP M CNOCOD AEKOPTUKALMN PacKpbITbl N ONUCaHbI B
aBCTPanMnCKON npeaBapuTeEnbHOM 3asiBke Ha nateHT Ne 2020904477 (Defugo Group
Australia Pty Ltd), koTopas BkntodeHa B HACTOSALMUIN AOKYMEHT MyTEM CCbINKN. YCTPONCTBO
AekopTukaTopa Ans NONy4YeHUs MOnesHbIX NPOAYKTOB U3 Bromacchl ANMHHbIX cTebnen,
BKMoYaroLwen B cebsi KOCTpy, Kopy 1 nyd, CoOaEPKUT:

- napy Bpawawwuxcs KanubpOBOYHbLIX  3MNEMEHTOB, BbIMOMHEHHbIX C
BO3MOXHOCTbIO 3a4aHUA pasmepa CTBOSMOB, NPOMYyCKaeMblX MEXAY HAMU,

- pexyLlas ronoska Ans NpoAonbHON pesku CTBONOB Buomacchl,

- MEPBbIN BpaALLaOLMNCS PEXYLUMIA SNEeMEHT AN yAaneHUs NepBoro npoaykra,
coagepxallero Koctpy, n3 6buomacchbl C MCMNOMb30BaHWEM BpaLLAOLLEroca pexyLlero
3MNemMeHTa,

- BTOPOM BpaLLaloLMNCS PEXYLUMA 3NeMEHT ANS yAaneHUst BTOPOro npoaykra,
coaepaLlero kopy, U3 Guomacchl, npuyemM OCTaTouHbIN NyD CoCTaBnseT TPETUN NPOAYKT,
n

- OTAEnNbHbIE BbIXOAHbLIE OTBEPCTUS ANSA KaXAOr0 U3 NepBOro Npoaykra, BTOPOro
NPOAYKTa M TPETLErO NPOAYKTA.

[0090] Cnoco® pekopTvkaumum Ans  MNOMYyYEHUS MOME3HbIX MPOAYKTOB U3
Bromacchl, cogepkallen KocTpy, kopy n ny6, BkniodaeT B cebs aTanbl:

- kKanubpoBKa ANMHHbIX CTBOMOB GMOMAaccChl,

- NpoaonbHas Hapeska ctebnen Guomaccei,

- MNPOM3BOACTBO MEPBOro MNPOAYKTa, coaepxaljero KocTpy, u3 6uomaccbl ¢
NCMNONb30BaAHMEM BPALLAIOLLErOCH PEXYLLEro anemMeHTa,

- MPOU3BOACTBO BTOPOro MNpPOAYKTa, cojepxawero kopy, u3 Ouomaccel C
NCNONb30BaHMEM BPALLAIOLLErOCH PEXYLLEro afieMeHTa, n

- NPOM3BOACTBO TPETLErO NPOAYKTA, coaepaiero nyob.

PasgeneHue XXuakocTu U TBEPAOro BELLeCTBa
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[0091] B ueTBepTOM acnekte HacToswero  Un3obpeTeHus  npepnoXxeH
YCOBEPLUEHCTBOBaHHbIA Cnocob 3PdPEKTUBHOrO pasgeneHus KOMMOHEHTOB WCXOAHOroO
CbIPbS HA XNAKWNE U TBEPAbIE KOMMOHEHTbI.

[0092] MpoTuBOoTOYHBIE AnddY3MOHHbIE 3KkcTpakTopbl (CCE) wu3BeCTHbl B
MALWEBON MNPOMBILLNEHHOCTU Kak YCTPOWCTBA HEMpPEepbIBHOrO U 6eccrtyneH4aroro
KOHTaKTMPOBaHMS, B KOTOPbIX TBEPAASA U Xnakasa dasbl ABMKYTCH NPOTUBOTOKOM M TakuUm
obpasom pasgenstoTca. Kak ynomuHanocb paHee, UCXOAHOe Cbhipbe OObIYHO pYyOST Ha
KYCKM >xenaemoro pasmepa nepeg nogayen B ycrponctso CCE. AnbTepHaTuBHO, Unn B
AOMOMHEHNe, UCXOAHOE Cbipbe MNOABEPraroT AeKopTukauun, M ogHo unu 6onee us
nony4aemMbix Kopbl, KOCTpbl U nyb6a BeoaaT B yctponctso CCE.

[0093] »KnakocTb, M3BMEYEHHaAs N3 WUCXOA4HOrO CbIpbs, MOBTOPHO MojaeTcsl B
yctponctso CCE ana obecnevyeHnsa npoTMBOTOKA XKUAKOCTH.

[0094] YctponctBo CCE nonesHo He TOMbKO ANS 3KCTPaKUMM pPacTBOPUMbIX
KOMMOHEHTOB M3 OPraHU4yeCKUX N HEOPraHUYeCKUX TBEpAbIX BELLECTB, HO M Kak 4acTb
npoLeccoB WHAY3UKN, HarpeBaHUA TBEPAbIX BELLECTB, OXNaXAEHWUSA TBEpAbIX BELLECTB,
XpomaTtorpaduyeckoro pasgeneHnsi, HenpepbiBHOWM Buopeakumn, WHrMbnpoBaHus
Buopeakymn, CMaumBaHUA TBEPAbIX BeLecTB, 0OE3BOXMBAHWUA TBEPAbIX BELLECTB,
CMELLUMBAHUA TBEPAbIX BELYECTB, HENPEpPbIBHbIX XUMUYECKMX peakuun u yaaneHus
3arpAsHALLMX BELECTB U APYrMX NOABEPKEHHbIX THUEHUIO NPOAYKTOB.

[0095] CCE, n3obpaxeHHbIn Ha cdur. 7, oOblMHO BkNoyaeT B cebs cnegyoowme
XapaKTePUCTUKU:

o MOXET  OCYLUeCTBNATb MapanfenbHbil  MNOTOK B AOMOMHEHMe K
NPOTMBOTOYHOMY MOTOKY TBEPAOW M XUAKOWN a3,

. TBEpAasn asa JomKkHa OCTaBaTbCA HEMNOABMXKHOW, B TO BPEMS KakK XXuaKas
dhasza ABMKETCA,

. MeXay TBEepAOW U XUAKOW hasamu MOXKET OblTb YCTAHOBMEH rPagueHT
KOHLEHTpaUun, 1 3TOT rpagueHT nogaepKxusaeTcs,

. MOXHO YCTaHOBUTbL TEMMNEPATYPHbIA FPagUeHT MeXAy TBEePAOM U XKUAKOW
dasamn n nogaepueaTtb 3TOT rPagNEHT,

. MOXET ObITb YCTaHOBMEH NUOO MCTUHHBIA NPOOKOBLIA MOTOK Kak Anist
TBEPAOro, Tak M ANS >KMAKOrO MOTOKOB, NUOO NOTOK, B KOTOPOM MNPOUCXOAUT
3HauuTenbHoe obpaTHoe nepemelumsaHue nmbo Teepaon, Nbo xnuakon das,

o Mopdponornen yactuy B TBepAown pase MOXHO ynpaensTb, BKMO4Yas,
Hanpumep, Nnowaab NOBEPXHOCTHU, U

. BPEMSI KOHTaKTa MeXay TBEPAOW U XUAKOW hazaMm MOXKHO peryrnmpoBarh.
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[0096] CywlectByeT BOCEMb KMOYEBbIX pabounx MNEepPeMEeHHbIX, KOTopble
onpeaensoT apdekTMBHOCTL ANddY3MM, NHDY3UM UNK Tennonepesayn B yCTPOUCTBE
CCE, aro:

. CKOPOCTb Nogauun Teepaon dasebl,
o OTHOCUTENbHbIE NPOMOPLMM XKUAKOWN N TBEPAON (a3,
. Temneparypa (kotopas 0yaeT BapbUpOBaTbCHA B 3aBUCMMOCTU OT TBEPLOro

BELLECTBA U XUAKOCTW),
. NnoAroToBka TBEPAOrO MCXOLHOrO Cbipbsi (Hanpumep, TOMWMHAa NOMTUKA,

pasmep U T.4.),

. Yron HaKkrnoHa unu onepauyms,
. Bpemsi npebbiBaHus,

. KONMMYECTBO LMKINOB 3a BpeMs npebbiBaHmns,
. pabounn ypoBeHb XKnakon asbil.

[0097] Kaxgas n3 nepeYnUCneHHbIX BblLLE NeEpPEMEHHbLIX  SBNSETCA
BeccTyneH4yaTon N MOXET BapbUpPOBaTbCS B O4YEHb LUMPOKOM AManasoHe 3Ha4YeHWN.
Takum obpasom, xota CCE mexaHnuvecku npoct, ero pabota maremarmnyecky CrnoxHa.

[0098] B nocnegytowem onucaHum ucnone3osanua ycrpouctsa CCE pgenaetcs
CCbIflka Ha WUCMNONb30OBAHME BO3AYLUHOW LUMNIO30BON Kamepbl AN BBEAEHUA MCXOLHOro
cbipbsa B ycTpouctso CCE n perynupoBaHna gaBneHua B BO3JYLLUHOW LUMIO30BOM Kamepe
unn apyrux dactax ycrpounctea CCE ¢ nomowbio Hacoca WnM  3KBMBANEHTHOrO
yctponcTtea. OfHako crneayeT UMETb B BUAY, YTO HEKOTOpPbIE MPUMNOXEHUS YCTPOWCTBA
CCE moryT paboTatb Npu AaBneHUn OKpy>KatoLlen cpeabl. AHanornyHbIM obpasom, B TO
BPEMS KaK HEKOTOpPbIE NPUMNOXEHNA TPEDYIOT perynmpoBaHns TeMnepaTypbl B HEKOTOPbIX
unn Bo Bcex 4vactax yctpouctea CCE, apyrve npunoXXeHuss MOryT BbINOMHATLCA Mpu
Temnepartype OKpy>KaroLlen cpeibl.

[0099] BapwuaHT ocywiecteneHus yctponctea CCE no HacTosilemy nsobpeteHumio
nsobpaxkeH Ha cwur. 7. NMpeanovTUTENLHO, YCTPOMUCTBO MO HACTOSILLEMY W30BpPETEHUIO
coaepxmT opHowHekosbin Ludpposon CCE (dCCE), nmerowmn kopnyc, OCHaLEHHbIV
BO3AYLUHOW LUMO30BOM kamepown (1), Takon kak BosgyliHas wnwo3osasa kamepa CCentry.
MpeanoYTUTENBHO, BO34YyLUHas wnososas Kamepa @) COAEPMKUT
BO34YXOHEMPOHMLAEMbIN COCYA, UMEIOLLMIA OTKPbIBAEMbIN BEPX U OTKPbIBAEMOE LHO.

[0100] B HeKkOTOpbIX BapuaHTax OCYLUECTBMNEHUS WCXOAHOE Cbipbe MOXET
cbpacbiBaTbCsl HENOCPEACTBEHHO C TPAHCMOPTEPHOM NEHTLI YEPE3 OTKPbIBAEMbIA BEPX B
Kamepy, B TO BPEMSA Kak B APYrMX BapuaHTax OCYLLECTBMEHUS UCXOAHOE CbiPbe MOXET

cOpacbiBaTbC C peXyLLEero yCTPOWCTBA, TaKOro Kak perynvpyemasi pexyljasi roriopka
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(10), B kamepy. NpesnouTUTENBHO, peXYyLLEe YCTPOUCTBO SIBMSETCS CneundmnyHbIM Ans
Tuna obpabartbiBaeMOro B 4aHHbIl MOMEHT CbIPbSi.

[0101] AnbTepHaTMBHO WM AOMOSTHUTENLHO, B Kamepy MOXET ObiTb BBEAEHO
NCXOAHOE Cbipbe, cogepxalyee ogHo unu donee 3 kopbl, nyda n KOCTpPbI, NOMy4YaeMbIX B
pesynbTaTe JekopTukaumm.

[0102] Kak TOnbKO Cbipbe MonafaeT B BO3AYLLUHYIO LUMO30BYIO kamepy (1), Bepx
3aKpbIBAETCS, @ 3aTeM OTKPbIBAETCs AHO Kamepbl, U NPOAYKT nonagaeT B 30HY BXoha
dCCE c B03gyxOHEeNpoHMLUaeMbIMu CTBOpYaThIMA ABEpLamm ¢ obeunx cTopoH. NcxogHoe
Cblpb€ HEMPEPbLIBHO NajaeT Ha BepX M MNOMELLaeTcs B HakonuTenb. 3aTem MCXO4HOe
Cblpb€ nonajaeT B Kamepy, KOrga Bepx CHOBa OTKPbIBAETCHA, MOCMEe TOro Kak AHO
3aKpbIBAETCH. OTOT NPOLECC NPOUCXOAUT OYEHb BbICTPO N NPEANOYTUTENBHO NO3BONSAET
ns3bexarb HaKOMNNEHNs CbiNy4ero NCXO4HOro CbiPbS.

[0103] MpegnoytTuTENLHO, AaTyMkM B crnocobe no HacTosiwemy Kn3oOpeTeHuto
cobuparoT nHopmaynio, OTHOCALLYIOCS K nobomy ogHOMY MM Gonee 13 rpagycos no
wkane bpukca (°Bx), ypoBHS BOAbl, YPOBHA BOMOKOH W Beca. Jta WHpopmayums
obpabartbiBaetca RIMS B kauectBe nognporpammbl. 3Ta MHAPOPMALUS UCMONb3YETCH B
KayeCcTBe BXOAHbIX JaHHbIX ANS anropuTMa YnpasneHus W pPeryrnmpoBKM pacxoga
NUCXOAHOMO CbIpbA W pacxofa 3JKCTparvpyowen XuakocTun. Takum obpasom, CKOpPOCTb
nepemMeLLeHnss UCXOLHOro Cbipbsi B BO3AYLUHYIO LUMIO30BYIO Kamepy U pacxoh Cbipbs B
dCCE perynupytoTca aBTOMaTU4ECKN B PEXMME PearibHOro BpeMeHW.

[0104] MpepnoututenbHo, dCCE Bkniovaetr B ceba cpeactea (15) ans
noaaepxanua sakyyma (aHrn. CCvacuum enablement). OHO MOXeT ObiTb AOCTUTHYTO
nytem repmetmsaymm dCCE u CHwkeHus jasneHus B HEM npubnuautenoHo o 1 6ap
(100 «kMa). CoOTBETCTBEHHO, CMNOCOOHOCTL BO3AYLUHOW LUMNIO30BOM Kamepbl ObiTb
repMETUYHON N CNOCOOHON BbIAEPKMBATDL MOHWKEHHOE BHYTPEHHEE AaBNEeHNE BaXkHa ANs
3TOro BapuaHTa OCYLLECTBEHUSA HAaCcTosALEro n3obpeteHms.

[0105] lMpeanoyTUTENBHO, pasgeneHne UCXOAHOro Chipbsi B COOTBETCTBUM CO
cnocobom noO HacTodAwemy Un300peTeHntlo obecnevmBaeT MONMyvYeHMe YHUKamnbHbIX
NMPOAYKTOB 3a CYET ONTUMM3aUMN B peanbHOM BPEMEHU peuenTypbl B COYETaHUUN C
yctporctsom dCCE no Hactoswemy nsobpeteHuio.

[0108] MpepnoututenbsHo, dCCE ocHalwleH ogHum nnn 6onee nameputenbHbIMU
YCTPONCTBaAMM, TaKMMW Kak LaT4yMKK, KOTopble cobupatoT Habop paboumx AaHHbIX BO
Bpems pasgeneHust ncxogHoro coipbst B dACCE. OguH unm 6onee gatymkos nepesarT 3Tu
AaHHble Ha RIMS, rge oHn obpabaTtbiBatoTCa B kKa4ecTBe NoANPOrpamMmMbl, U reHepupyeTcs
anroputm Ana HenpepbiBHOW onTumu3auum addektnsHoctn dCCE. OcHoBbiBasCb Ha

cobpaHHbIX faHHblX, RIMS B pexume peanbHOro BPEMEHM OLEHMBaET COCTOSHUE
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npouyecca pasgeneHus n pabodme ycrioBuss B COOTBETCTBUMN C KEMNAEMbIM KOHEYHbIM
NPOAYKTOM  (NPOAYKTamu), OfNpefeneHHbIM B MNpPeABapuTenbHO  3arpyXeHHOW
peuentypHon nporpamme. [lpu Heobxoaumoctn RIMS 3arem MoOXeT nepeaasatb
nHcTpykumm B dCCE ans nameHeHus pabounx ycnosun dCCE, B pesynbTtate yero dCCE
MoXeT paboTtaTb 6onee aPEeKTMBHO ANA NOMYYEHUS XKenaemMoro NnpoaykTa.

[0107] Cneynanncty 6GyaeT oO4eBMAHO, 4YTO ucnonb3oBaHue ouudposkn CCE
TpebyeT Hanmums ogHOro unmn 6onee namMepuUTEnbHbIX YCTPONCTB, TakUX Kak faTynkn, 4Nns
cbopa paHHbIX, oTHocsAwmxca k pabote CCE. lNMpeanovtutenbHo, cobpaHHble AaHHble
OTHOCATCS K Ntobomy ogHOMY nnm onee 13 cneayLwmx napameTpos:

[0108] daBneHne — BO3MOXHOCTb OAHOBPEMEHHOrO  OTCMEXMBaAHMUA U
perynupoBkn AaasneHuss obpabotkm nossonseTr RIMS ynpaenate TemnepaTtypown.
PerynupoBaHue paBneHnsa Takke SBMAETCA KMYOM K W3BMEYEHMIO KOMMOHEHTOB
NUCXOAHOrO Cbipbs, TakMX Kak TepneHbl, C UCNOonb3oBaHMEM npouecca u cnocoba no
HacTosLwemMy n30bpeTeHmnio, Kak OnNUcaHo Hke. XKecTkasa perynmpoBka 4aBneHnsa Takke
MO3BONSAET KOHTPONMMPOBaTb 3arpA3HEHMe MPOAYKTOB, CBA3aHHOE C  MobbiMu
HexenartenbHbIMY NoBoYHbIMK NpogykTamn. OgHako, kKak OTMeYanoch BbiLIE, HEKOTOPbIE
NpOoLECChbl MOTyT OCYLLECTBIATLCS NPWY aTMOC(EPHOM AaBNEHUN.

[0109] TemnepaTypa — BO3MOXHOCTb OTCIEXUBATbL U perynuposaTtb Temneparypy
B PEeXUMMe pearbHOro BpeMeHW MOXeT ObITb UCnonb3oBaHa AnS wuaeHTudukaumm u
M3BMNEYEHNs] OAHOrO LeNeBOro KOMMOHEHTAa, TaKOro Kak TeprneHbl, npeanoyvTutenbHee
apyroro. Takas onTumusaumMs B peanbHOM BPEMEHM TemnepaTypbl Takke NO3BONSeT
ynpaBnATb MPOLECCOM MpPEeBpaLleHna uUnv HenpeBpalieHusa KUCroT Wnu nunuaos W,
Taknm obpasom, npeagoTepawjate obpasoBaHne HexenaTenbHbIX COEAMHEHUA B LIENEBOM
koMnoHeHTe. OaHako, Kak OTMeYanocCb Bbille, HEKOTOpPble MNPOLECCHl, Hanpumep Te,
KOTOpbl€ HEe HanpasneHbl Ha W3BMEYEHWE TEPNEHOB, MOIYT OCYLUECTBMATLCA NpU
Temneparype OKpy>KaroLen cpeibl.

[0110] Paamep — pasmep GparMeHTOB WCXOAHOrO CbIpbsl, TakuX Kak
N3MEnNbYEHHbIE KYCKM UCXOAHOrO CbIpbsi, HanpsaAMyto CBs3aH C obuen 3pPeKTUBHOCTbLIO
3KCTPaKyMn N BbIXO4OM KOMMOHEHTOB. [1aHHble O pa3mepe MoryT nepegasarbca Ha RIMS
ANSA ONTMMM3aUMn B peanbHOM BPEMEHU peLenTypbl. B HEKOTOPbIX CUTyauMaX BO3HUKHET
HeobXoANMOCTb OTperynupoBaTh 3(PMEKTMBHOCTb 3KCTPaKUMM TBEPAbIX 4acTuvy nyTem
pPerynmpoBkn  “anddY3MOHHBIX CPEe30B” MNyTEM HEMPEPbLIBHOW PErynmMpoOBKMA  LUMPUHLI
ne3Bns Ha CbeMHbIX pexyLmnx ronoskax dCCE. Ontummnsaymsa npouyecca gudpdy3moHHOM
3KCTPaKUmm MoXeT BbITb AOCTUrHYTa 3@ CYET MCMOSb30BaHNA PasfnYHbIX TUNOB NE3BUNA U
Cpe3oB, a TaKkKe 3a CYeT perynvpoBaHWs TOMWMHbI Cpes3a, WCMonb3yemoro Ans

N3BMNEYEHNS TBEPAbIX YacTul, B COMETaHMWU C PEryriMpoBKON TemnepaTtypbl U BPEMEHM
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obpabotkm B dCCE. lMpeanouytutensHo, dCCE coaepXnUT CbeMHble U perynmpyemble
pexyLiue ronoBkM W OAHOLWIHeKoBoe nessue (cm. cxemy TBD), 4to nossonser
perynupoBsaTtb pasmep, cpesbl W Nnowaib NOBEPXHOCTM WU, Takum obpasom, no3sonseT
perynupoBaTtb 1 ONTUMU3NPOBATL 3KCTPAKLMIO U BbIXOL NPOAYKTA.

[0111] BpuKC (KMAKOCTb U XUAKNe TBEpAble BELLECTBA. BONIOKHO) — BO3MOXHOCTb
OTCINEXMBATb BbIXOZ, XUAKOCTEN U XUAKUX TBEPAbIX BewecTs no bpukcy nossonset RIMS
perynupoBaTth Pacxof NCXO4HOro Cbipbs, a Takke o6bembl 1 Bpems guddysnn.

[0112] Bec — BO3MOXHOCTb OTCNEXMBaATb BEC UCXOAHOrO Chipbsi nossonsaetr RIMS
perynupoBsaTtb U ONTUMU3NPOBaTb YPOBHU ANDPY3NOHHON XnakocTn. Ecnn coipbs ByaeT
CNULLKOM Marno, OHO BCnnbiBeT B 3agHen yactn dCCE. Ecnn Cbipbsl CAULLKOM MHOFO, TO
N3BNEYEHNE HE MOXET NPOUCXOAUTL 3PPEKTMBHO, TaK Kak OHO ByaeT nepemeLyaTbcs no
BEPXHEN YacTu WHeka. Bec ncxogHoro cbipbsi CNOcoOCTBYET NOMHOM 3KCTPAKUMM 3a CYET
npwxartus ero k wHeky dCCE un yaepxusaHums.

[0113] YpoBeHb XMUAKOCTU — BO3MOXHOCTb OTCMEXUBATL U PErynupoBaTth YPOBEHb
xngkoctn B dCCE nossonset ontumumanposaTb npoussogutensHocte dCCE u rotosutb
peuenTbl TOYHO MO HasHaveHuio. [MpaBunbHbIM BanaHc XUAKOCTU U UCXOLHOrO CbIpbS
obecneyvBaeT KOPPEKTHbIN BEC ANA yAep)KaHus NpoAykTa Ha Bpa@aemMoOM LUHEKOBOM
TpaHcnoptepe 6e3 BCNNbLITUA W NEPEMELUEHUA POBHO HACTOMbKO, u4TOObl OH
nepemMeLyancs ¢ nepemMeLuMBaHneM U TeM cambiM OTAENANcA. ECnu »uakocty CrnLLKOM
MHOro, TO OHa BbIMbIBAET UCXOA4HOE Cbipbe B 3aaHIo0 4vactb dCCE. Ecnu xuakoctu
CMNULLKOM Maro, TO Xenaembi NPoAyKT He ByaeTt nssneyeH, n oH nogHumetcs no dCCE
6e3 NonHOW 3KCTPaKUmW.

[0114] Teepable BewleCTBa B XUAKOCTU — BO3MOXHOCTb OTCNEXUBAHUA TBEPAbIX
BELECTB B >XUAKOCTU (BONOKOH) nossonsieT RIMS perynupoBaTb nepemelumBaHve
NCXOAHOMO Cbipbsl, TEM CaMbIiM PErynMpys MNOTHOCTb TBEPAbIX BELLECTB B XUAKOCTU U
AOCTUras Lenesoro Bbixo4a BONOKHa B COOTBETCTBUM C PELENTYPON.

[0115] lMepemelwumBaHne — OTCNEXMBaAHWE W pPeErynupoBka MNepemeLumBaHng
ncxoaHoro coipbst B dCCE nossonsiet RIMS ynpaenaTb nssnedeHmem coipbs. Hanpumep,
nepemewmBaHme MoXeT ObiTb 3ameaneHo, ecnu 3kcTpakuua no bpukcy He cromb
adpdekTmBHa, Kak TpebyeTcda, MMM YCKOPEHO, Korga AOCTUraeTcs WNn NpeBbiLlaeTCs
Tpebyemas CKOpoCTb 3KCTpakumn. B HekoTopbix BapuaHTax ocyuwlectsneHuna dCCE
COAEPXKMUT rMapaBnuyeckun 6nok ynpasneHns nepemMellMBaHneM C HaKMOHOM, KOTOPbIN
obecneymBaeT cpeacTsa AN PErynMpoBKN HaKnoHa Bcero xenoba 6roka n ynpaenseTcs
c nomowpo RIMS un BctpoeHHoro CPU dCCE. [datuukm nepeparoT AaHHble O

nepemewmsaHum Ha RIMS, rge oHu obpabartbiBaloTcs B KayecTBe NOAMNPOrpamMmbl, U
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reHepupyeTcsa anroputm 4na peryrmpoBknA HaknoHa xenobda ana JOCTUKEHUS Xenaemoro
ahhekTa 3ameaneHna Unm yCKOpeHmns.

[0116] Touku Bxoga gna Anddy3nm XNAKOCTU — BOIMOXHOCTb OTCIEXNBAHUA U
yNpaBneHuss HEeCKOMNbKUMU Tovkamu Bxofa ANA ANddy3Mn KMAKOCTU AOMOMHUTENbHO
NO3BOMNSET YNPaBnATb 3KCTPAKLUMEWN B PEXUME peanbHOro BPEMEHW B OMNpPeAEeneHHbIX
BapuaHTax ocyuwecteneHms dCCE. RIMS nepepaer umHCTpykuum BCTpoeHHomy CPU
dCCE ansa Bbibopa noaxoasiwien KombuHauymm TO4YEK BXOAa C  pPerynupyembim
ANDPPY3NOHHBIM  pasHECEHMEM ANSA AOCTUNKEHWUS OMTMMU3MPOBAHHOW 3KCTPakuum B
pexnme pearnbHOro BpemeHu. Kak nokasaHo Ha dour. 7, perynupyembie Toukn 11 n 13
BXo4a C perynupyembiM AnddPysnoHHbIM pasHeceHnem nossonsaot CCE Bbibupatb
COOTBETCTBYIOLLYIO KOMOMHaUMIO pPasHECEHHbIX TOYEeK Bxoja Ans  OonTuMmusaymu
3KCTPaKyuu.

[0117] Perynupyss MeCTOMOMNOXEHME TOYKU BXOAa KapKAOro MNOTOKa >XUAKOCTW,
MOXHO PerynupoBaTb pacCTosiHMe nogadvn AN KaK4oro NnoToKa >KMAKOCTWU, a perynvpys
Yron HakrnoHa LHeKa, MOXHO PerynmpoBarb Hanop, NpMBOASALLMI B ABWKEHUE NOTOK. ITU
ABa pabounx daktopa AOMKHbI ObITb ONTUMU3NPOBAHBI B PEXUME peanbHOro BPpeMeHU
ANS OOCTWKEHUST  MakCMManbHOW  ah(PekTMBHOCTW.  PerynupoBka noaBepKeHa
NPaKTUYECKUM OrPaHUYEHUAM, N, HAaNPUMeEpP, €Crn Yron HaknoHa LUHEKa CrULLIKOM BEMUK,
MOTOK TBEPAbIX BELLECTB MPOCTO COCKONb3HET 0OPaTHO Yepes LUHEK.

[0118] O™v pBa dpaktopa MoOryT OblTb W3MEHEHbl B OTBET Ha W3MEHEHMWe
NopucTocTn TBEPAON hasbl. [opnUCTOCTb TBEPAON ha3sbl MOXKET YMEHbLLUATLCS MO Mepe
€ee NPOoABMXKEHNS BBEPX MO LUHEKY, a BA3KOCTb M KO3dhpmumeHT Bpukca nocrtynatoien
XMAKOCTM Takke MOryT yMeHbLuaTbCs. MopucTocTb TBEPAOW hasbl aBnseTcs PyHKUmen
CTENeHn, 4O KOTOPOW TBEPAOE BELeCTBO paspyliaetca npu auddysmm, a BA3KOCTb
Xnakon dasbl OObIYHO YBENUUMBAETCHA MO MEpPE YBENWYEHUS 3KCTPakuum n3 TBEPAOro
BeLecTsa.

[0119] KoHdurypaumss kopryca BOKPYr LUHEKa COAEPXKUAT 4acTb xenoba,
PaCMONOXEHHYIO NOA LUHEKOM, U YacTb KPbILLKW, PACMNONOXEHHYIO cBepXxy. Ecnun kpbiwka
BbiNyknas, TO nMoBoN KOHAEHCAT MMEEeT TEHAEHUUIO CTekaTb MO CTOPOHaMm Kopnyca K
MECTYy CnuBa >XMAKOCTW, BbI3blBad HexenarenobHoe pasbaBneHne. 3TOro MOXHO
nsbexarb, €Cnn NMMETb BOTHYTYIO YacCTb KPbILLKN.

[0120] WHekoBble nogbemMHUkM — Kak ynomuHanock ebiwe, dCCE BknovaeT B
cebs oguH WHEK ANA NPUBEAEHUSA TBEPAOW U XMUAKOW Pa3 B KOHTaKT, 3PPEKTMBHOCTb
3KCTPaKUMM YaCTUYHO 3aBMCUT OT ONTUMMU3ALMM KOHTAKTa MEXAY TBEPAOW WU XKULKOW
dazamn. IPPeKT cunbl CONPOTUBIEHUA MEXAY TBEPAbIMU BELLECTBAMU U Harpy304HOW

CUMNOW LUHEeKa npuBOAUT K TOMY, YTO TBEpAble BelleCTBa NOAHUMAKOTCA U3 XKUOAKOCTU U
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HaJ Hel BO BPEMSA ABWKEHUA Brnepes WwHeka. 3ateM OOHaxKMBLUMECS TBEPAbIE YacTuubl
UMEIOT TEHAEHUUIO ocedatb obpaTHO B Xxuakon case npu obparHOM ABUMXKEHUM LLHEKA.
Obbem wnn cTeneHb OTKPLITOCTM W OCeAaHue TBepAblX 4YacTuy, Kak npasuro,
BapbMpyeTCsi B 3aBMCMMOCTU OT Pa3HOro MCXOAHOrO Cbipbsi, HO Yyem Oornblue CTeneHb
OTKPbITOCTU W OCeAaHVe, TEeM MeEHbLUe KOHTaKT Mexay TBEPAbIM BELLECTBOM U
XKNAKOCTbIO.

[0121] Ons obecnevyeHns nydllero KOHTakTa MeXay TBEPAbIM BELLEeCTBOM U
XMOKOCTbIO B KOPMYC BOKPYr LUHEKa MOryT ObiTb BCTaBneHbl MOABEMHbIE CTOWMKW,
obecneuvBaroLyMe NEPUOAMYECKOE NepemeLeHne oBHaXKMBLLErocs TBEPAOro BellecTsa
yepes LWHeK 06paTHO B XMAKOCTb. 3TO MOXET MPUBECTU K 3HAYUTENBbHOMY YBETUYEHUIO
BbIxoAa M MoxeT nossonute CCE ynyywmnTb 3KCTpakuuio n3 matepuanos C BbICOKUMMU
KoabpuymeHTamm conpoTUBIEHNA N HU3KUMKN KOS DPULNEHTAMUN OCAKAEHNS.

[0122] B 4acTHOCTW, KONNYECTBO U PaCnofiOXEeHWe MOABEMHBIX CTOEK MOXET
ObITb ONTUMM3NPOBAHO TaknMMm 0Bpasom, YTOObI N3BEXKaTb CNNOLIHOrO YNIIOTHEHUS MEXAY
NnogbEMHbIMM CTOMKaMKW. TBEpAbIN MaTepuarn, Habutbln MEXAY NOABLEMHBLIMA CTOMKaMMU,
MOXET 3ameanuTb unn sabnokmposartb paboTy BUHTA, YBENNUYMBASA KPYTALMA MOMEHT 40
Takon CTEeMeHW, 4YTO 3TO MOXET TMPUBECTU K KaTaCTPOPUYECKOMY paspyLUEHUIO
KOHCTPYKLUKN BUHTA. OTO MOXET ObITb NPOONEMOn C TakMMmn NPoAYyKTamu, Kak KodenHble
3epHa, 1 marepuanamMmm BbICOKOW NMOTHOCTU, TAKUMM KaK CaxapHbI TPOCTHUK.

[0123] B anbTepHaTtuBHOM BapuaHTe OCYLUECTBMNEHUA NOABbEMHbIE CTOKWU LUHEKa
3aMeHeHbl  NOABEMHbIMM  MMNACTUHAMW  LUHEKa, MNPUKPENMEHHbIMU K LUHEKY.
MNpeanoYTUTENBHO, MNOABEMHbIE MMAaCTUHbl LUHEKa PacnonoXeHbl C BO3MOXHOCTbIO
CHATUS B PasNUYHbIX TOYKax BAOMNb LWHeka. [nacTuHbl PasnMYHON KOHUrypauum u
pasHoro pasmepa MoryT ObiTb aganTupoBaHbl Kk obpabaTbiBaemMoMy TBEPAOMY
matepuany. KoHuyenuyms CbemHbIX NnacTuH ocobeHHO nonesHa, ecnu yctpouctso CCE
NNaHMpyeTcs MCnonb3oBatb AN 06paboTkM OYEHb LUMPOKOrO acCOPTUMEHTA UCXOAHOrO
Cblpbsi, MOCKOMNbKY pasmep MNOABEMHOM NNACTUHbl LUHEKa OKa3blBaeT 3HavMTEnbHOE
BMNSIHME Ha OOLLYIO 3KCTPaKLUMIO U BbIXOA,.

OTaeneHve TepneHos

[0124] MpenmywectseHHo ycTtponcteBo dCCE wn cnocob6 no Hacroswemy
n3obpeTeHnto obnerdyawT OTAENEHNE TEPMNEHOB, KOTOPble OOLIMHO acCoUMMPYIOTCS C
XapakTepHbIMWU  apomataMuM W BKYCOBbIMM  KadecTBamn. XUMWYECKM  TEpMeHbI
npeacTaBnsoT cobon yrneBOLOPOAHbIE CTPYKTYPbl, 0OpasoBaHHbIE N3 N3OMPEHOBLIX
(CsHg) 3BeHbeB. TepneHbl, Kak npasuno, He MOryT ObiTb BblgeneHbl 0bblyHbiIM CCE.
NMeHHO cnocoBHOCTL co3aaBaTb cpedy C MOHWKEHHbIM JaBNeHNeM AenaeT BO3MOXKHbIM

oTaeneHne TeprneHos.
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[0125] Kak oTmevanoch paHee, gaBneHme 00bI4HO CHUKaeTCs NpUMEPHO Ha 1 6ap
B yctponctee dCCE no HacTtoswemy mnsobpeTeHuto, 4ytobbl MOBNUATbL HA OTAENEHue
TepneHoB. B yacTtHocTu, TepneHbl u3snekawotca n3 dCCE B Buae napa n 3artem
PasXUKaTCA NyTEM OXNMaXKAEHWs A0 MOAXOASALEN Temneparypbl. 3aTtemM >XMAKOCTb
noaBepraeTca AUCTUNMALUN Wunu PakUMOHMPOBAHUIO ANA YAANEHUS BKYCOB WU
NONyYeHns CcneymdPuYecknx BKYCOBbIX OTTEHKOB. KOHEYHbI npoayKT MOXeT ObITb
msmenbyeH W ynakosaH. bnarogaps cBoum apomaram W BKyCam TepreHbl LUMPOKO
NCNONb3YKOTCA B MULLIEBOW, KOCMETUYECKON, hapmaLeBTUYECKON N BUOTEXHONOIMYECKON
oTpacnax NPOMbILLNEHHOCTU.

OtgeneHve TBEPAbIX BELLECTB U BOJIOKOH

[0126] dCCE wn cnocob6 no Hacrosilwemy Un30OpeTEeHNIO TaKkke SBMSTCS
NPeAnoOYTUTENbHLIMM ANA OTAENEHUS TBEPAbIX BEWecTB Wnu BOMNOKOH. Ha dwur. 9
npveeaeHa 6nok-cxema, wunnocTpupyowas ucnonb3osaHne dCCE B cnocobe ans
OTAENEHNs XUAKOCTU OT BOMOKHA C nocneaywlowen pekombuHayven Ans nonyyeHus
LeneBbiX NPOAYKTOB.

[0127] Hannume cmeHHon pexylien ronosku (10) B dACCE ocobeHHo nonesHo ans
oTAEeNeHns TBEPAbIX BELLUECTB UMW BOMOKOH. ECNM M3BECTHO KOHEYHOE UCMONb3OBaHWE
BOMOKHA, TO WCXOAHOE Cblpbe MOXET OblTb Hape3aHO A0 XEenaemoro KOHKPETHOro
pasmepa C NOMOLUbI BbIOPaHHOW pexyLwlen ronoBkn. ECnv KOHeYHoe MCnonb3oBaHue
HEN3BECTHO, TO BOMOKHO MOXET OblTb HapesaHo Ha Kycouku Oonbliero pasmepa Ans
AanbHenwen obpaboTkm Nosxe.

[0128] B pgpyrom BapuaHTe OCYLLUECTBNEHUA WCXOAHOE Cbipbe NoABeprarT
AEKOPTUKaLMKN, TO €CTb UCXOAHOE CbipbEe HApPEe3alT Ha KYCKM KenaemblX pasmMepoB U
NPONyCKalT Yepe3 MaLUMHY ANS CHATUS KOXYPbl, KOpbl unn koxuybl. OauH nnn 6onee
NPOAYKTOB AekopTukaymm (kopa, koctpa munu nyb) moryT nogasatbcsa B dCCE.

[0129] Cnegylowmm aTanom sBnaeTca 06e3BOXMBAHME C NMOMOLLBIO NEHTOYHOro
npecca (Takke W3BECTHONO Kak NEeHTOuYHbI npecc-chunbTp). B npegnovtutensHoOM
BapuaHTe OCYLLECTBNEHUS KYCKM UCXOAHOMO ChipbSi, CoAepKalyme BOMOKHO, MEPEHOCATCA
ns dCCE B pesepByap ANnA XpaHeHus. KyCkM WMCXOAHOrO CbipbS KOHTPONUPYEMbIM
obpasom nojarTcs U3 pesepeyapa 4NA XPaHEeHUs MeXay ABYMS ABWKYLLUUMUCA NEHTamMu
unbTpoBanbHbIX NONMOTEH. XKUAKOCTb U3BIEKAETCH CHayana camMOTEKOM, 3aTeMm MnyTem
OoTXKUMa, Korga UNbTPOBarbHbIE MOMOTHA NPOXOAAT BOKPYr ponukoB. >XuakocTb
BbIXOAMT u4epe3 oTteepctne n BosBpawjaerca B dCCE. BonokHo cockabnusaetca ¢
unbTPOBanbHbIX MOMOTEH N 3aTEM NEPEHOCUTCA B pe3epByap AN CMELLMBAHWSA, rae ero
nMBOo CMeLLMBAaoT C KenaemMbiM 06BbEMOM XUAKOCTU ANS U3MEHEHUA nokasarens bpukca,

nnbo oCTaBnAT C HYNEBbIM YPOBHEM caxapa (no Bpukcey).
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[0130] CnocobHocTb perynupoBaTh cojepXaHue caxapa B KOMMOHEHTax Ans
AOCTUDKEHMS KEMNAEMOro LEeneBoro pesynbrara SBMSETCH KMOYEBbIM OTINYUTENBHBIM
npusHakom cnocoba no HacToswemMy WU30OPEeTEeHUo, MOCKONbKY W3BECTHbIE CMOCOObI
0o6bI4HO NO3BONSIOT MoryYaTb BOMOKHO C nokasartenem no bpukcy npumepHo 5°. 3atem
BMa)XHOE€ BOIIOKHO MOXET OblTb NacTepuM3oBaHO nepes acenTUYeCKOM YMNakoBKOW
HaBanom. B kauyecTBe anbTepHaTVBbl BOMOKHO MOXET ObITb NEPEMELLEHO B CYLUWIKY, U
Ccyxoe BOSIOKHO nubo cpacyetca Hacbinbto, Nubo mamenpyaetcs. Cyxoe BOMOKHO —
LEHHbIN MNPOAYKT, MCMOMb3yeMbll B KavyeCTBE AMETUYECKOW unum nuweBon po00aBku,
0cobeHHO AN oboralleHns NUWEBbIX NPOAYKTOB.

Pa3aeneHue XuakocTewn

[0131] B pononHUTENbLHOM acnekte HacTosAwero nsobperteHus cnocod® MOoXeT
BKItOYaTh B cebs nonyvyeHne Xnakmx KOMNoHeHToB ¢ ncnonb3osaHuem dCCE. Ha dowur. 2
npeacrasneHa 6nok-cxema, UnnicTpupyroLwasa atansl O4HOro BapuaHTa oCyLLeCTBNEHNS
06paboTKM XKNIKOCTW.

[0132] Bolpabotka xuakocten MoxeT OblTb yBenunyeHa 3a cyeT gobaBneHus
CbeMHbIX cuT B 3agHen 4vactm dCCE. Cuta cnocoOCTBYIOT OTAEMNEHUIO KEMAEMOro
obbema W nomoralwT MNOAAEPXKMBATL XEMNaemoe KONMMYECTBO TBEPAOro BellecTBa B
xnagkoctn. Cuta npeaoTepallaroT MaccoBoOe NepemMeLleHe BONOKHA 3a Npeaenbl 3agHen
4yacTy BpaLLaemMoro LUHEKOBOro TpaHcnoprepa. OTU CuTa BbINOMHEHbI C BO3MOXHOCTLIO
pasgeneHns pasnuyHbiX yenesbix 06bemMoB 1 MOryT ObiTb FIErko yaaneHbl N 3aMeHeHbI B
COOTBETCTBUM C XenaembiM OOBLEMOM U Xernaemou Nponopuven TBEPAbIX BELLECTB B
XNAKOCTW.

[0133] XXuagkoctb, wu3BneyeHHas Takum obpasom un3 dCCE, moxer ObiTb
noaBeprHyta JanbHenwen obpaboTke, TakoM kKak duHUWHaAA obpaboTka w/unu
dunbTpauus. B ogHoM BapmaHTe ocyllecTBneHns xmakoctb nogaetca ns CCE uyepes
YCTPONCTBO ANns UHUWHOM o6paboTkn. PuHuwHasg obpabotka — 3TO npouecc
OCBETNEHNSA XUAKOCTU MNyTEM MPOMNYCKaHUA €€ 4epe3 CuUTo AN yAaneHus TBEpPAbIX
yactuy, Takmx kak nynbna. PuHuwHan obpaboTka Takke ygandeT TBEPAble YacTvubl U
APYrMe BeLlecTBa, KOTOpble B MPOTMBHOM Criydyae MOryT MpPOKOMoTb unbTpyowme
membpaHbl Ha 6Gonee nosgHem 3tane unbTpaumn. YCTpouctsa ANS PUHULLHON
o6paboTkm OObIMHO npeacTaBnsAlT COBOM LUUNUHAPUYECKME CUTA B BUAE LUHEKA
nonacTHON popmbI.

[0134] dunbTpayms OyaeT xopowo U3BECTHA Cheunanucty B gaHHOMW obnactu.
OUNbTPLI KNaccnbnLnpyoTcs B 3aBUCUMOCTM OT pasmMepa nop: Mmukpodunetp (ot 0,01 go
1,0 mukpona), ynetpacdunetp (ot 0,001 go 0,01 mukpoHa), HaHodunbTp (o1 0,0001 ao

0,001 mukpoHa) n obpatHbin ocmoc (<0,001 MmmkpoHa). PasnuyHble pasmepbl Nop MoryTt
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NCNonb30BaThbCs AN YAEPXKAHUS MOMNEKYNn C pPasnUYHON MONEKYNSIPHOM Maccoun B
avanasoHe oT >100000 (mukpoduneTpayua), ot 1000 go 300000 (yneTpadunbTpayms),
ot 300 pgo 1000 (HaHodunbTpayusa) n ot 100 go 300 (obpatHbin ocmoc). Kak npasuno,
cnocob no Hacrtosiwemy Wn3oOpeTeHUIo BKMYaeT B ceba MuKpodunbTpaumio unm
ynbTpadunbTpaymio.

[0135] Hanpumep, ecnu »MAKOCTb npeacTtaBnsaeT coOOM MYTHbIA COK, BOAY U3
3TOro MpPOAYyKTa MOXHO yAanuTb C MOMOLLbIO BbINAPHOrO annapata ANs AOCTUKEHUS
»Kenaemoro rpagyca no wkane bpukca. B cniydae hpykTOBOro coka skCTparuposaHHas
XMOKOCTb BCE €lje MOXET cojepxaTb pacTBOPUMbIE WM HEpPacTBOPUMbIE MNULLEBbIE
BOMOKHA, MWHepanbl, nonudeHonbl 1 6enkn. Kpome TOro, 3to TOT MOMEHT, Korga
TepneHbl Takke moryT ynasnueateca. B dCCE mornun 6biTb He AOCTUIrHYTBI TEMNepaTypbl
KMNEHWS xenaemblX TepneHoB. BeinapHon annapart B gaHHOM crny4dae ucnonb3yetcs 6e3
dunbTpayumn nnmn obpatHoro ocmoca.

[0136] Korga »xenaembiM KOMMOHEHTOM SIBMSETCS MPO3payHbli  COK UMK
KOHLeHTpar, cnocob no HacTodAwemMy WUu3obpeTeHuIo MOXET WCMNoNb3oBaTbCa ANS
3KCTpakyum nonudgeHonos, MuHepanos u 6enkos. Hanpumep, cok MOXeT ObITb nepegaH
ns dCCE B yctpouctso Ans uHuwHoOM obpaboTkn. 3atem COK noaBepraeTcs
MUKpodUnbTpaymm, nNpyu KoTopon peteHtar Bosspawaetrca B dCCE unu ucnonesyetcs
ANA NONyyYeHMs MYTHOro Coka. 3aTtemM COK nojBepraerca ynbTpadunbTpayun, npu
KoTopon GornblLuee KonuyectBo peTeHTaTta Bosspawjaetca B dCCE unu myTHbIN COK.
3arem cok nogaBepraeTca HaHoduMbTpauuu, W U3BMNEKaTCA Tpu noTtoka: 1)
yaepXuBatoLme muHepansl, 2) 6enku n 3) nonudeHonbl. NonudgeHonsl npoxoaaT yepes
NpoLecC 3KCTPaKkuuKn, OPWEHTMPOBAHHbLIM Ha BOAOPOCHW, WUNU XpomMarorpacuyeckyto
CcUCTEMY, B 3aBUCUMMOCTU OT Lenesoro nonudgerona. Cok NpoxoanT npouecc obpaTHoro
ocmoca Ana yganeHns pykToBOW BOAbI, KOTOpas ABNSAETCS eLle O4HUM NPOAYKTOM.

[0137] loTOBLIM MNpPO3padvHbIA COK 3aTeM NOJAeTCsA B BbIMAPHOM annapat wu
nacrtepmsatop AN OKOHYaTENbHOro NPUroTOBMNEHWSA NPO3PAaYHOro CoKa MUnn KOHLEHTpaTa.

CnusHue

[0138] B gpyrom acnekte Hactosulee u3obpeTeHne MOXET BKMYaTb B cebs
cnocob ‘cnuaHms” unn CBegeHue BOeauMHO AByxX unn Gonee npopyktoB. Ha dwumr. 3
NpeAcCTaBneHa  TEXHOMOrMYeckasd  CxXema,  WUNMICTpupylowasa OAWH  BapuaHT
ocyljecteneHns cnocoba cnmaHUAa no Hactodawemy nsobpetennto. MpeanodTuTensHO, No
MEHbLUEN Mepe OAWH U3 ABYX unu 6onee NnpoayKkToB, NPMBOAUMBIX B CrUAHWE, ABNSETCA
pesynbTaTtom crnocoba no Hacroswemy wusobperteHuto. OcobeHHO npeanoYTUTENBHO,
crnocob cnusHUA BKoYaeT B ceba NponuTbiBaHWE BOMOKHA APYrMMU KOMMOHEHTaMM,

npeanoyYTuTeNnbHO PacTBOPUMbIMMU  KOMMOHEHTaMW. PaCTBOpI/IMbIIZ KOMMNOHEHT MOXEeT
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BKto4aTb B cebs, Hanpumep, caxapa, Macna, MuHepanbl, NOnNMEHoNbl U NPOBUOTUKMN,
KOTOpbIE Yrny4LLatoT Kak Nonb3ay, Tak U BKYC.

[0139] lMpeanoyTuUTEnbHO, ANA  NPOMNUTbIBAHWUS  3arOTOBKM M3 BOJSIOKHA
pacTBOPUMbIMM  KOMMOHEHTAMM MOXHO WUCMONb30BaTb MNPOTUBOTOYHYIO  UHAY3UIO.
3aroTtoBka U3 BOMOKHA — 3TO MPOCTO BOSIOKHO U3 KyCKa UCXOAHOrO Cbipbsi, Hanpumep
abnoka nnu rpywmn, unu nodoe BOMNOKHO U3 hPYKTOB, OBOLLEN UMNN PACTEHUN, U3 KOTOPOTO
YaCTUYHO MNK NOMHOCTBIO YAaneHbl caxapa, Macna u agpyrme pacTBopMMbIE€ BELLECTBA B
cnocobe dCCE, kak onucaHo Bble. 3aTem 3arOTOBKY M3 BOJSIOKHA MPOMyCKarT depes
NpoTMBOTOYHbIN MHAY30p (CCI, ot aHrn. Counter Current Infuser) Takum o6pa3om, 4ToObl
OHa nponuTanacb WHEOY3NOHHbIM pacTBopoM. Kak npaBuno, MHAY3UOHHLIA pPacTBOP
COAEPKNT pacTBOPUMbIE BELLECTBA, KOTOPbIE ObiNKn yaaneHbl B cnocobe no HacToswemy
n3obpeTeHunto, Takne kak caxapa, macna, 6enkmn, BUTaMmuHbl, MMHEpParnsbl, NONMAEHONbI U
NPOBUOTUKN.

[0140] Mytem perynuposaHusa uHpysnoHHoro pacteopa, CCl moxeT obecneuntb
BMMBaHWE B 3arOTOBKY PEryrMpyemoro Konum4ectBa WHMY3MOHHOro pacteopa. To4yHoe
NU3MEPEHME KOMUYECTBa >XMAKOCTW, BIIMBAEMOW K W3BECTHOMY KOMWYECTBY BOJOKHA,
0COBEHHO BaXXHO, ecnn NpoaykT ByaeT npojasaTtbCs B YNaKOBKE, KOTOpas COOTBETCTBYET
TpeboBaHMaM, KacalwWUMCH NUTatenbHbIX CBOWCTB, AO03UPOBKW WNN  CYTOYHOrO
notpebneHna. 3ToT acnekt cnocoba no M3006peTeHU0 MNOo3BOMSET MOonb3oBaTento
co3faBatb MPOMUTAHHbIE MULLEBbIE MPOAYKTbI, KOTOPblIE COAEepXaT ornpeaeneHHble
npodunu nHrpeauneHTos. Cnocob CnUAHNS B COOTBETCTBUMN C HACTOALLMM U300pETEHUEM
MOXeT ObITb MPUrOAEH ANSA MPOAYKTOB, BKMOYalOWMX B cebs CcbeaobHble NPOAYKTHI,
Takme Kak 3aKyCku, KOM4YEHOCTW, oOTnyckaemble 6e3 peuenta apmayesTnyeckmne
npenaparbl U HYyTPULIEBTUKN.

[0141] Ha dcwur. 8 npounniocTpypoBaHa CUCTEMA, CoAepXKawlas YCTPOWUCTBO
dCCE, no cwr. 7. WHekosbin Byp (153) CCE B kopnyce (152) xenoba sBnsetcs
LUeHTpanbHbIM Y31IOM B CUCTEME, MUTAEMON CUCTEMOW TPyD, MO KOTOPbIM MNPOXOAUT
Tekyyasa cpeja. Ha vnntoctpaumm cTpenkn (B unu <) ykasbiBaloT HanpasneHue noToka
Tekyyen cpegbl. Ha dur. 10 npomnniocTpMpOBaH KOHTPOMBHLIWM JNIUCT, MOKAa3biBaKOLLMN
napameTpsbl oneparvMBHOro yrnpasneHus ans CUCTEMbI obpaboTku,
NPOUNITIIOCTPUPOBAHHOMW Ha cour. 8.

[0142] Ha aton nnnoctpauun obpaboTka MCXOAHOMO Cbipbsi MOXET BKMNIOYaTh B
cebs psig 3Tanos, KOTOPbIE YNPaBNATCSA CNOCObOM ONTUMM3aLMK B pearbHOM BPEMEHU
06paboTkM NCXOAHOrO CbipbS B COOTBETCTBUM C HACTOSALWMM M3obpeTeHmem. Hanpumep, B
COOTBETCTBUM C NPEABAPUTENBHO 3arpy>KEHHOW PEeUenTyPHON NPorpamMmmMon, UHCTPYKLMK

ana dCCE moryT 6bITb crniegyroLjumu:



36

Tabnuya 1:
Mopsaok HDetanb (cornacHo Onepauusn KomaHpa
BbINOSTHEHUA Cnucky pnetanen)
1 71 Hactponka |80 C
2 54 Bkn/BbIkn Bkn
3 70 Hactponka 3 T/M
4 55 Bkn/BbIkn Bkn
5 92 Bkn/BbIkn Bkn
6 58 Bkn/BbIkn Bkn
7 101 Bkn/BbIkn Bkn
8 74 Hactponka 20 T/M
9 73 Hactponka |90 C
10 51 Bkn/BbIkn Bkn

[0143] OnTtumansHoe Bpems akcTpakyum ans CCE obbivHo coctasnset ot 40 Ao

60 mMuHyT. CuHxpoHmsauyusa wHeka CCE HacTpavBaeTcs Ans AOCTWXKEHUS PE30HAHCHOW

5  CUMHXPOHM3auMM Ha OCHOBE Tabnuubl, TAKOW Kak NPUBELEHA HWKE, B KOTOPOW YKa3aHbl

CYHXPOHM3aUUs LWHEKa Bnepes v Hasag (B obopotax B MuHyTYy). B Tabnuue 2 cepole

AYENKWN YKasbIBalOT ONTUManbHOe BpemMsi 3KCTPaKkLun, a B pYrux s4erikax ykasaHo Bpems,

BbIXOAsLLEee 3a npeaenb! 40NYyCTUMOro guanasoHa

10 Tabnuya 2:
TABNNLA HACTPOEK PE3OHAHCHOIO BPEMEHM

Mpsamoe
Obpartoe 25 26 |27 | 28 [ 29 | 30|31 |32(33(|34]35
15 35 32 |30 ]| 290 [27 |26 | 25|24 |23]|22] 22
16 39 36 | 34|32 |30 |28|27|26[25]24]23
17 46 41 | 38| 35 |33 |31|30|28 27|26 25
18 53 48 | 43 | 40 | 37 | 35|33 |31 |29]|28]27
19 64 56 | 50 | 45 | 42 | 39|36 |34 323129
20 78 66 | 58 | 52 | 47 | 43| 40 | 38 [35 33| 32
21 100 81 | 69 | 61 | 54 | 49| 45| 42 39|37 35
22 136 104 [ 85 | 72 | 63 [ 56 | 51 | 47 | 43| 40| 38
23 208 142 | 108 | 88 | 75 | 66 | 59 | 53 (49| 45| 42
24 425 217 | 147113 | 92 | 78 | 68 | 61 | 55| 50 | 46
25 YnepxaHne 442 | 225|153 [117| 95 [ 81 | 71 [ 83| 57 | 52
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Mpumepsl
[0144] Hactosiwee wnsobpeteHne Tenepb OyaeT OMMCaAHO CO CCbINKOW Ha

criefyoLwme HeorpaHuyvBaroLme NpUMephbI.

Mpumep 1 — MNMepepaboTka A6GNOYHOIO Cblpbs

[0145] B HacTosWwEem npumepe WUCXOAHOE Cbipbe CoaepXuT «abnoku. 31O
WNNIOCTPUPYET, Kak HacTosiee n3obpeTeHne MOXET UCMNONb3oBaTbCA ANS pasgeneHus
A6NOYHOrO CblpbSi HA& MHOMOYMCMEHHbIE MOME3HbIE KOMMOHEHTbI, TakMe KaK >XUAKOCTW,
TBEpAble€ BELJEeCTBa, BOMIOKHA, TEepreHbl, NOonMdEeHOonbl, MUHepanbl, 6enkn unm ux
kombBuHaumn. B npownom ssi6no4Hoe chipbe, Kak npasuno, nepepabdaTbiBanocb NULLEBON
NPOMBILUNEHHOCTbLIO A4NA NONYYEHUSA €4UHCTBEHHOrO NPoaykKTa.

[0146] MpeanoyTuTENbHO, YCTPOUCTBO  0OpaboTkM  MULEBLIX  MPOAYKTOB
BbINOSIHEHO C BO3MOXHOCTbIO MEpPeAayn AaHHbIX C TENEeXeK ANA AOCTaBKU MPOAYKTOB.
TpaHCnOpTHbIE KOHTEMHEpPbl OObIYHO COoAepXKaTr LUTPUX-KOAbI, KOTOpble MOryT ObiTb
OTCKaHMpPOBaHbI noryyartenem Ans OTCNEXUBAHUA UCTOPUN UCXOAHOrO Cbipbd, BKIHOYas
npoucxoxgenne. OTckaHMpoBaHHaa MHPOPMaLMa MOXET Takxke BKnoYaTtb B cebsa gpyrme
COOTBETCTBYIOLUME JaHHbIE, BKMOYAA CNIUCKN CePTUMKATOB, Cripeun, CXeMbl pacrbineHns,
yAobpeHusa n nectuymabl, UCNonb3yemMble NPy NPOU3BOACTBE UCXOAHOMO ChIPbS.

[0147] Mo npubbiTvn Ha nepepabaTbiBalOWMA  3aBO4 WUCXOAHOE  CbIpbe
CKaHMpyeTCa WNn MnoAgBEpPraeTca BO3LEUCTBUIO APYrMX JaTuvMkoB Anst cbopa Takow
nHopMaLmm, Kak nokasarens bpukca, ypoBeHb BOAbI, COAEPKaHNE BOMOKOH, pasmep U
BEC. DTN UCXOAHbIE AaHHbIE 3arpyXatoTCs Ha cepBep U 3anucbiBatoTcs B 6a3y AaHHbIX B
BUAE oLUNdPOBAHHOIO NPOUNS UCXOLHOMO ChiPbS.

[0148] 3atem napTus WUCXOAHOrO Cblpba pacnpegenserca no OyHkepam-
HaKoONUTENsM.

[0149] Kak npaBuno, onepaTopbl 3aBoja 3anpalumBaloT Cbipb€ N0  Mepe
HeobXoAMMOCTU ANS  NPOUM3BOACTBEHHOro uukna. Kawabii  Uukn  npou3BOACTBa
OCYLLECTBNAETCA B COOTBETCTBUM C peuenTypon. B paHHOM npumepe npegnaraercs
ncnonb3oBartb opraHuyeckue a6noku MpeHHn Cmut (anrn. Granny Smith), n3arotosneHHbie
no peuenty DB-Apple EAdam, ans nonyyYeHus coka C MYTHOCTbO © no Bpukcy u
BaToHUYMKa C NerkopacTBOPUMbIMU BOFIOKHAMM.

[0150] Mpoaykuus NPOXOAUT YepPe3 UHCMEKUMOHHbBIAN CTON ANS yaaneHnsa nobbix
aedekTHbix A6nok unu mycopa. 3arem abnoku nponyckat yepes monky HOCI wnu

Tygrus ¢ perynmpyembiMm ypoBHeM pH.
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[0151] Mocne atana monkn A6MOKKM NEepPeMEeLLaroTCs NO TPAHCMNOPTEPHOW NEHTE,
KoTopas gocraeBnseT ux B cenapatop. Peuent DB-Apple EAdam onpeaenset HacTponku
ANA cneayroLero:

a. TemnepaTtypa;

i. OkcTpakywms,

ii. BoicBODOXAEHWE TEPNEHA,
Bpewms;
CkopocTb nepemeLunBaHus;
Yron HaknoHa;

OV PYy3MOHHBIN areHT;

~ 0 o o0 T

O6vem npogykuum;

Obbvem AN PY3NOHHOro areHTa;

7 @

O PEeKTNBHOCTL IKCTPaKLUN TBEPAbIX BELLECTB;

i. O6pesHon pasmep ANMHHOW N KOPOTKOW CTOPOH MPOAYKTA.

[0152] B TpaHCnOpTEpPHY NEHTY, nepemeLjarolyo S6rnoku, BCTPOEHbI AATHUKK
MHTepHeTa Bewlen. HAOnokn elle pas nNpoBepsiOTCS Ha nokasartenb bpukca, ypoBeHb
BOAbl, YPOBEHb BOMOKHa M BecC. [latunkm MHTepHeTa Bellen nepeaaroT 3TU AaHHble Ha
KOMMbIOTEPHbLIN CepBep ANA ONTMMM3aLMM B pearbHOM BPEMEHU npeaBapuUTenbHO
3arpy>xeHHoro peuenTta Ansg 3Ton naptum sabnok. [daHHble nepejarwotca no cetn B
MHOPMaLMOHHYI0 cucTemy peanbHoro BpemeHn (RIMS, ot aHrn. Real-Time Information
System).

[0153] RIMS coctouT 13 cepBepa, 6a3bl [JaHHbIX W MNOMNb30BAaTENLCKOrO
nHTepdenca, rge cobpaHHble faHHble obpabaTtbiBalTCA C NOMOLUBI  LMdpOBOro
anroputma  3PMEKTUBHOCTU.  ANTOPUTM  BbIYMCASET ONTUMAnbHbIE MHCTPYKUMK WU
KOPPEKTMPOBKN NOGOM U3 33faHHbIX HacTpoek (a-g Bbille) peuenTta, KOTOPbIA Obln
nepegaH B KOMMbIOTEPHbIM Onok obpabotkm (CPU, aHrn. computer process unit)
npoTtmeoToyHoro akctpakrtopa (CCE, ot anrn. Counter Current Extractor).

[0154] Hanpumep, ontummnsaymsa cnocoba RIMS ans peuenta MOXeT NpMBECTU K
NPUMEHEHUIO CMEAYIOLLEro yrnpaBneHns TemnepaTypon ¢ ncnonososaHmem EDA. B aTtom
npumMmepe n3MepeHHas Temneparypa (S) cpaBHuBaeTcsa ¢ Temnepatypon peuenta (N), v
ecnu S 6onbwe N, To B CPU oTnpaBnalTca MHCTPYKUUKM “CHU3NUTL Temneparypy Ha X” Ha
ocHoBe “cbopmynbl Z”. 3aTteM MHCTPYKUMA MOXET ObiTb nepefaHa Ha pene MHCTPYKLUK
CPU, rae uamepeHHas Temnepartypa cOpacbiBaeT UHCTPYKLUUN U CPaBHUBAET CKOPOCTb
NMoTOKa WUCXOAHOro cbipbs € Gason gaHHbix “DB-spd”. 3a aTum MOXeT nocneposaTtb

otnpaska B CPU MHCTpyKUUKM “nepeHacTtpouTb Temneparypy, 3artemM yBenuunuTb CKOPOCTb



10

15

20

25

30

35

39

notoka’, ecnu Tpebyetca ysenuyeHne, nnm otnpasntb B CPU MHCTPYKUUIO “YMEHbLUUTb
CKOPOCTb NOTOKA, 3aTEM NepeHacTpouUTb Temnepatypy”’, ecnu TpebyeTca yMeHbLUEHNE.

[0155] Abnokn nepemeLyaloTcst B cenapatop, W OBoLlepeska HapesaeT ux Ha
Kyckun. Pa3mep 3TUX KyCKOB HanpsiMytldo 3aBMCUT OT OOLen 3KCTpakuum W BbixoAa
npoaykta. [aHHble o pasmepe nepegatotca B RIMS ans ontumumsauyum B peanbHOM
BpemeHu peuentypbl DB-Apple EAdam B pexxume peanbHOro BpeMeHU, B 4aHHOM Criyvae
ANs perynupoBkn  3OEEKTUBHOCTU  3KCTpakumm TBepabix Bewects (h-i) nytem
perynuposku “aAnddysnoHHbIX cpe3os”. OnddysnoHHbIE Cpesbl PerynmpyroTcs nyTem
HENPEPLIBHON PEryrMPOBKA  LUMPUHBLI N€3BMSI HA CBbEMHbIX PEXYLUUX TrONoBKax.
OnTumusaymsa sKCTpakymm € AMAPPY3NOHHBIMM  Cpe3amMn  AOCTUraeTcs 3a CueT
BapbUpPOBaHNS TUMNOB NE3BUN N CPE30B, MCMOMb3YEMbIX HA NMOBEPXHOCTU, a TAKXKe 3a CYeT
PErynupoBaHnsa TOMLWUHbI Cpe3a, WUCMOMb3yemMoro Ans 3KCTPakuMyM TBEPAbIX BELLECTB.
Perynuposanune Temnepartypbl 06paboTkm n Bpemernn CCE Takke BaXkHO.

[0156] PexyLime ronoBku yCOBEPLUEHCTBOBAHDLI 3a CYET 40DaBNEHUS CHEMHbIX U
perynupyembix pexxymx ronosok (10) k ogHowHekosomy nessuio CCE. 3to nossonser
ObICTPO W  nNerko CHUMaTb W YCTaHaBNUBaTb Ha MECTO PEXYLLYIH TOMoBKY,
COOTBETCTBYIOLLYIO pasmepy obpabarbiBaemoro npogykra. 3Tm 0Co6EHHOCTU NO3BONAT
perynuposatb pasmep, Cpesbl M Nnowagb MOBEPXHOCTM W OTNMYAT HacTosdlee
n3obperteHne OT NPeALlEeCcTBYIOLWEro YPOBHS TEXHUKM B OTHOLLUEHUW IKCTPaKuMu U
BbIXxOAa. OTO BKMOYaeT B ceba ObICTpble U Nerkue CHATUE U MOBTOPHYHK YCTaHOBKY
pexyLUen ronoBku, COOTBETCTBYOLEN pasmepy obpabaTbiBaemMoro npoaykra.

[0157] JNlomTukn s6nNOK nagaldT HEMOCPEACTBEHHO C PEXYLIEW ronoBKM BO
BXOAHYIO kamepy (1) BO3A4YLWIHOro LUNI03a, BCTPOEHHYW B oaHowHekoBbin CCE. Kak
TONbKO A0MOKN ONYCKAKOTCS B KAMEPY, BEPXHSAN YaCTb 3aKPbIBAETCS, a 3aTeEM AHO Kamepbl
OTKPbIBAETCSH, M NPOAYKT nonagaeTr BO BxofgHyt 3oHy CCE. BxogHas 3oHa wumeer
BO34YXOHEMNPOHULAEMbIE CTBOpYaTble ABepu C obenx CTOPOH. HABMOKM HenpepbiBHO
nagaroT Ha BEPXHUI Xenob BHYTPU HaKOMUTENS, a 3aTeEM B kamepy, korga xenob cHosa
OTKPbIBAETCS, NOCME TOro Kak AHO BO3BpaLLaeTCa Ha MEeCTO. OTOT NpoLecc NPOUCXOAUT
OYeHb ObICTPO, U CbINy4YMM MPOAYKTAM HET BO3MOXHOCTM CKaniuBaTbCA Ha BEpPXHEM
xenobe.

[0158] CobpaHHble paHHble WHTepHeTa Bewenw o nokasatene bpukea,
COAEPXKaHUN BOAbI, BECE U BbIXxO4e BOMOKOH obpabaTtbiBaiotca ¢ nomowbio RIMS B
KayecTBe nognporpamMmbl anroputmMa YnpaBfeHUs U KOPPEKTUPOBKU pacxoja s6nok u
ANDPAPYZNOHHOrO areHTa, 4YTO BMUSET Ha CKOPOCTb MNEPEMELLEHUA BXOAHOW Kamepsbl

BO3AYLUHOrO LWnto3a un noctynneHue npoaykra 8 CCE.
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[0159] 3ta Touka Bxoaa Heobxoguma Ans cHwxeHus pasneHus sBHyTpyu CCE c
NMOMOLLIbIO BakyyMHoro ycrtpounctaa (15). lNMponssoacteo TepneHa ¢ ucnonssosaHnem CCE
CTaHOBUTCS BO3MOXHbIM Bnarogapsa repmetumsauum 6noka CCE n cHwkeHuio aasneHus
Ha 1 6ap, cnegoBaTenbHO, HEOOXOAMMOCTU BO BXOAHOW kamepe BO3AYLLHOrO LUMo3a.

[0160] MomeweHne sbnok B CCE gBnserca Havanom 3Tana 3KCTpakuyum B
cnocobe no Hacrosawemy wu3lobperteHuto. Hatumkm WHTEepHEeTa BeELen, KOTopble
nepegasann AaHHble MNOCne MOWKWM W pasgeneHus/Hapeskm B RIMS |, 3anyctunu
nepBoHaYanbHylO ONTUMM3AUMIO MNPEABapUTENbHO 3arpykeHHOro peuenta Ans 3TOW
naptum a6nok n nepeganu nictpykyum B CPU CCE. Cnegytowas HacTponka napameTpos
cnocoba obneryaeTcs HaCTPOMKOW OAaTYMKOB WHTEpPHETa BEeLeWn, KOTOpble MMEKTCS B
CCE. 311 pgatumku cobupatoT gaHHble BO Bpemsi obpaboTtkm A0nok n nepeparot ux B
RIMS, uytobbl obecneunTtb HenpepbiBHYO onTumudaynio adpdektnsHoctn CCE. RIMS n
anroputM OLEHMBAIOT COCTOSIHWE MPOM3BOACTBEHHbIX M 3KCMNMyaTauMOHHbIX YCIOBUA B
peanbHOM BPEMEHM MO OTHOLLUEHWUIO K LEeneBoMy MpoAykTy (MpOAyKTam) 3arpykEHHOW
peuentypbl B cucteme. [Hatuukm WHTepHeTta Bewen B CCE wusmepsior cnepyowme
napameTpsbl:

[0161] daBneHne/Bakyym — BO3MOXHOCTb OTCNeXmeBare W perynuposaTb
JaBneHne/Bakyym MO3BONAET pPerynvpoBatb 3KCTPEMAarbHO BbICOKME U HU3KMUE
Temnepartypbl. JOTO Tawkke MO3BONAET W3BMEKaTb TeprneHbl. 3TO Takke MNO3BOnseT
nsbexarb 3arpsa3HeHna NPOAYKTOB 3a CYET ONTMMM3aLun AaBrneHus/Bakyyma.

[0162] TemnepaTypa — BO3MOXHOCTb OTCIEXUBATbL U perynuposaTtb Temneparypy
NCNonb3yeTcsa ANA WAESHTUUKaAUMM U IKCTPAKLMM OAHOro LIENEeBOro KOMMOHEHTa Mo
OTHOLLUEHWIO K APYroMy, a TakkKe AN TOYHOW HacTPOWKM TemnepaTtypbl KUNEHUs
OnpeaeneHHbIX TEPNEHOB. JTa ONTUMM3aUUsA B peanbHOM BPEMEHM TakkKe MO3BONAET
OCYLLECTBNATb KOHBEPCUIO UMM HEKOHBEPCUIO KMCINOT B LIENEBOM 3KCTPaKTE.

[0163] Bpukc (KMAKOCTE W TBEPAble BELIECTBA B KMAKOCTWU. BOFOKHO) —
BO3MOXHOCTb OTCMeXmBaTb BbIXOL XWAKOCTEM W TBEPAbIX BELIECTB B KUAKOCTU MO
Bpukcy nossonser RIMS perynuposaTb pacxog MCXO4HOrO Cbipbs, a Takke ob6bemMbl U
Bpemsa Anddysnn.

[0164] Bec — BO3MOXHOCTb OTCMEXMBaTb BEC NPOAYKTA NO3BONSAET perynmpoBaTtb
N ONTUMU3NPOBATL YPOBEHb XXMUAKOCTU ANnda anddysmn. Ecnn npogyktos OygeT CruLKom
mMano, sibnokn BCnnbiBYT B 3agH0 vyacte CCE. Ecnm npoaykta CNULWIKOM MHOMO, TO
3KCTPaKUMsl He NMpou3ongeT, Tak kak s6nokm OyayT nepemewaTsCs Nno BEPXHEW 4acTu
lWHeka. Bec npogykrta cnocobCTBYET MOMHOM 3KCTPAKUMK 3a CHET NPUXKaTUA €ro K LUHEKY

N yAepKaHus.
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[0165] YpoBeHb XMAKOCTU — BO3MOXHOCTb OTCMEXUBATL U PErynupoBaTth YPOBEHb
xnagkoctn B CCE mmeeT pewarowjee 3HayeHne Ans onTUMusauymmn npousBogUTENbHOCTH
CCE wu nonyyeHus TOYHbIX peuenTtoB. [paBunbHbiM 6anaHc >XMAKOCTU U MNPOAYKLMM
obecneunBaeT KOPPEKTHbIN BEC ANS yAEpPXaHWS NPOAYKUMM OTHOCUTENbHO LUHeka 6e3
BCMMbITUS W NEpPEMELLUEHNS POBHO HAacTonbko, 4ToObl OHa nepemewanacbs C
nepemMeLImBaHmemM U TeM CamMbiM MPOMCXOAUNO OTAeneHne. Ecnn XXMaKoCTU CRULLKOM
MHOrO, TO OHa BbIMbIBaET NPOAYKT B 3aaHtot0 Yacte CCE. Ecnu »unakoctn Cnuwwkom marno,
TO UeneBon NpPOAYKT He OyaeTt akcTparuposaH, u oH nogHumetca no CCE 6e3 nonHown
3KCTPaKkyuu.

[0166] Teepable BellecTBa B KUAKOCTM— BO3MOXHOCTb OTCHEXMBaTb TBEpPAblE
BELECTBA B XXMAKOCTM (BONOKHA) SIBNAETCH KPUTMYECKMM acnekToMm AN PeryrvpoBKU
nepemMeLLnBaHns, OMUCaHHOro Hmxke. PerynvpoBaHvMe NMOTHOCTU TBEpAbIX BELeCTB B
XMAKOCTM NO3BONSAET NonyyaTth LENeBon BbIXOA BOFIOKHa B COOTBETCTBUM C PELIENTOM.

[0167] lMepemelumBaHne — BCe BbILLENEPEYMUCIIEHHBIE MNapamMeTpbl BUSAIOT Ha
nepemMelmBaHue n nepemelleHme a6nok snepes. MNockonbky npouyecc nepemeLrLnBaHns
OTCIEXMBAIOT, €ro 3amMeansaioT, Korga 3KCTpakums no bpukcy He JocTuraeT enaemoro
YPOBHSl, U YCKOPSIIOT, Kak TONbKO AOCTUraeTca xenaemas akctpakumsa. OgHum u3
WMHHOBaUWOHHbIX ycoBeplueHcTBoBaHU CCE aBnsetca ruapasnuueckas perynvpoBka
HaknoHa Bcero xenoba arperara, kotopasa ynpasnserca ¢ nomowbio CPU B CCE. Ha
dur. 7 nokasaHo pacnonoxeHme 6Onoka (18) ynpaBneHuMss nNepemMeLLMBaHUEM
rmapasnuMyeckoro noagbemHuka Ansa  3ton  uenu. [atumkm WHTepHeTa Bewjew,
nepegjawowme aaHHble O nepemewmsaHum B RIMS, B cBOWO oOuepeab, MNO3BONSIOT
oTnpaenaTe MHCTPykumn B CPU ana perynupoBkn HaknoHa xenoba ans AOCTMDKEHUS
»Kenaemoro addhekTa 3ameaneHns N YCKopeHus.

[0168] Toukm Bxoga AMDDY3UM KUOAKOCTU — BO3MOXHOCTb OTCNEXmBaTh U
yNpaBnsATb HECKOMbKMMM TOYKaMM BXoAa ANSA AN dy3nm XXUAKOCTU UrPaeT BaXKHYHO pPOrb
B YNPaBMeHUN 3KCTPaKUMEN B pexxume peanbHoro spemenun. RIMS nepegaet nMHCTpykymm
B CPU CCE pana sbibopa noaxogsilenn kOMmOUHaLMM pasHEeCEHHbIX TOYEeK Bxoja Ans
AOCTMXKEHMS ONTUMU3NPOBAHHOWN 3KCTPAKLUMK B PEXMME pearibHOro BPEMEHM.

[0169] Tekywasa sepcusa CCE nossondet pasgenntb A004HOE UCXOAHOE Cbipbe
Ha TpW Uernesble rpynmnbl NPOAYKTOB: TEPNEHDI, XXMAKOCTU U TBEPAbIE BELLECTBa.

[0170] U3BneyeHne TepneHoB ¢ nomowbio CCE craHoBUTCA BO3MOXHbIM
Bnarogapsa repMeTusaymm YCTaHOBKM U CHUKEHUIO BHYTPEHHErO AaBMEHUSA NPUMEPHO Ha
1 6ap. Mpu cosgaHum Hebonblioro Bakyyma BHyTpy CCE TepneHbl oTcacbiBaloTCa U3
CCE B BMAE napa n pasxukalTca. 3arem XUAKOCTb pacliennaeTcsd C MOMOLLbIO

AVCTUNNALUW/PPaKLNOHNPOBaHMA ANS  YAANEeHUs HexenaTenbHbIX MNPUBKYCOB UMK
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Nony4YeHnsa cneymduyecknx BKYCOBbIX OTTEHKOB. KOHEYHbIM MPOAYKT PadXuKaeTrca u
yrnakoBbIBAETCS.

[0171] MpownssoacTBO TBEPAbIX BELIECTB MM BONMOKOH ¢ nomowpto CCE 6bino
ynyyweHo 6narogapsi gobaeBneHnio CMeHHon pexyuwien ronoskm k Ttopuy CCE. Ecnu
N3BECTHO KOHEYHOE Ha3Ha4yeHne BOMOKOH, TO A6MOKN Hapes3aroTCcs C NOMOLLBIO pe3aka Ao
onpeaeneHHoro pasmepa. Ecnn KkoHeyHoe Mcnonb3oBaHMe HEN3BECTHO, TO ABMOKN MOryT
ObITb HapesaHbl Ha Kycku OonbLUero pasmepa ans nocnegywowen obpaboTkn. BonokHo
nepemewjaerca 3 CCE B pesepByap Ans XpaHeHWs, YTO MNO3BOMSET pPerynvpoBarb
ob6beM InEeHTOYHOro npecca. JIeHTOYHbIN Npecc yjansdeT W3NUWKWA BOAbl, KOTOPbIE
Bosspawyatorca B CCE.

[0172] AA6nouHOEe BOMOKHO MOCTYNaeT B pesepByap ANs CMELUMBaHWSA, T4e ee
nmbo cmewmsaroT ¢ A06MOYHBIM COKOM ANsi perynupoBaHusl nokasartenst bpukca, nnbo
abnouyHbIn cok ocTaensaT 6e3 caxapa (no Bpukcy). OTOT LUeneBonW KOHEYHbIA NPOAYKT
SIBMSIETCS  KMIOYEBOW  OTNNYMTENBHOW OCOBEHHOCTLIO cnocoBa no  HacTosiemy
n3obpeteHunto. M3secTHbiMM cnocobamm OBbIYHO MOMy4ardT BOJMIOKHO C MokasaTenem Mo
Bpukcy npmnbnuautenbHo 5%. BrnaxkHoe BOMOKHO HamnpaBnseTCA Ha nactepmsaunio U
acenTUYeCKylo YNakoBKY HACbIMbO, @ CyXOoe BOMOKHO OTMNPaBNAETCS B CYLUWNKY, @ 3aTem
nmbo Ha acoBKy Hacbkinbio, NMMOO Ha M3MErNbYEeHUEe [0 MNOMYYEHUS OKOH4YaTErbHbIX
XapaKTepUCTUK B COOTBETCTBUM C NOTPEOHOCTAMU 3aKasumka.

[0173] MpounssogcTBo 96noyHoro coka ¢ nomoybto CCE 6bIno ynyyweHo 3a cyeT
pobasneHua cut B 3agHen yactm CCE, 4ytobbl NpefoTBpatuTh BbiChbiNaHWE BOMOKOH 3a
npeaenbl 3agHenW 4acTu LWHeka. JTU cuta SABMASIOTCAS CbEMHbBIMUA W NOMOraroT
noaAEePKMBaTb 3afaHHbIN 00BbEM TBEPAbLIX YaCTUL B XKUAKOCTU. 3aTem A6MOYHbIA COK 13
CCE npoxoaut 4yepes yCTPOUCTBO ANs PUHULLHOW 06paboTkn ANS yaaneHus TBEPAbIX
BELLECTB.

[0174] Korga TpebyeTtcss nony4yMTb MYTHOBaTbI SIOMOYHBIM COK C MOKasaTenem
Bpukca ot 5 po 6, Bogy yaanawT, 4ToObl BEPHYTb SAOMOYHBLIA COK K OAHOCTOPOHHEN
KOHUEHTpaununm C nNOMOLbIO BbINapHoro annapata. MyTHeid a6nouHbin cok Oyper
cogepxaTb pacTBOPUMbIE W  HEPaACTBOPUMbIE MULIEBbIE BOMOKHA, MUHeparsl,
nonndeHonsl n 6enkn. 3TO0 TOT MOMEHT, KOrAa TEpPneHbl TakkKe MOryT ynasnvBaTbCs.
BeinapHon annapart B 3TOM npumepe mucnonbsyetcs 6e3 dunbTpaumm unm obpaTHoro
ocmoca.

[0175] Korga ueneBbiM MPOAYKTOM SIBNSAETCS NpO3payvHbie i0MOYHBIM COK UMK
KOHLEHTpaT, nonudeHonbl, M1UHeparnbl 1 Benku Takke IKCTparnpyroTcs. AGNOYHbIN COK
noctynaet n3 CCE B yctponctso gna puHUwHon obpaboTkm Ana yaaneHus TBepAbIX

BELLECTB W1 BCEro, YTo MOXET NPOKONOoTb PUNbTpyroLme MmembpaHbl, MCNonb3yemble npu
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ganbHeunwen obpabotke. AGNOUYHBIN COK NPOXOAMT 3Tan MUKPOMNbTPaL MK, HA KOTOPOU
peteHTar gobasnserca obpatHo B ycTpouctso CCE unu ncnonb3yerca ana nonyyeHus
MYTHOrO COKa.

[0176] Cnegyowmm atanom siBNSeTca ynbTpadpunbTpayms a6noyHoro coka, npu
koTopon B CCE nnn myTHbIn cok gobasnsetcs 6onblie peTeHTata. 3atem s6nouHbIA COK
NPOXOAUT HAHOMPUNBTPALUMIO, N U3BNEKAIOTCH TPU NOTOoKa: 1) yaepKuBaoLme M1Hepansbl,
2) 6enkn vnn 3) nonudeHonbl. MNMonndeHonbl NPOXOAAT Yepes3 MPOoLecC 3KCTpakuyuu,
OPVEHTUPOBAaHHBIA Ha BOAOPOCIW, UNU XpomaTorpaduyeckyto CUCTEMY, B 3aBUCUMOCTM
oT uyenesoro nonudgeHona. Cok npoxogut npouyecc obpaTHOro ocmoca Ans yaaneHus
hpYyKTOBOM BOAbI, KOTOpas SABMSETCA ewe OAHMM MPOAYKTOM. 3aTem OKOH4YaTerbHO
OYMLLIEHHBIN COK NOCTYNaeT B BbINapHOW annapar u nactepmsaTtop.

MNpoTtuBoToYHag nHdysuga (CCI)

[0177] MpoTmBOTOYHAA NHDY3NA NCNONb3yeTcs ANS UHAPY3UKM S6MO0YHOMO BONOKHA
C MOMOLLBIO UHPY3MOHHBIX KOMMO3ULUIA NyTEM NEepBOHaYanbHOW 3KCTpakuum caxapos (13
abnoudHoro coka) B cnocobe CCE, kak onucaHo Bble, U NOMYYEHUS YNCTOro BOMOKHA.
Yncroe BONMOKHO — 3TO BOSTOKHO U3 A6noka, U3 KOTOPOro yaareHsl BCce caxapa, Mmacna u
ApYyrne pacTBOpuUMble BeLyecTBa. 3aTeM 4yucToe BONOKHO nponyckawT vepe3 CCl ans
WHAPY3MM B YUCTOE BONOKHO PAaBHOrMO KOMMYECTBa YAaNeHHbIX KOMMOHEHTOB. JTU
KOMMOHEHTbI, Kak MpaBuno, pacTBOpUMMblI M MOryT BKrnodatb B cebs caxapa, macna,
6enkun, BUTaMUHbI, MUHEparbl K NONMAEHOMbI UM NX KOMBUHaLWK.

[0178] MyTtem perynupoBaHua coctaBa WHAY3MOHHoro pacrtesopa, CCl moxer
obecneuntb uUHedy3nto obpaTHO B YMCTOE BOMOKHO PErynvpyemoro KonuyecTtsa
MHY3NOHHOIO pacTeopa.

ABGNoYHbIE NPOAYKTHI

[0179] Takum ob6pasom, crnoco® Mo HacToswemMy M300peTeHMI0 MO3BONSAET
cosgaBaTtb NpoaykTbl, ucnonb3ya 100% nepepabaTbiBaeMOro MCXOAHOrO Cblpbsi 6e3
OTX040B. ACCOPTUMEHT NPOAYKTOB, KOTOPbIE MOXHO NPUroTOBUTbL U3 A6M0Ka, BKNIOYAET B
cebs, HO He OrpaHMYMBaETCa UMK, CrieayroLee:

Bruonorn4yecku aktusHble coeanHeHus (nonndeHonbI)

[0180] MonudeHonbl (PeHONbHbIE COEANHEHNA) — 3TO BTOPUUHbIE COEAUHEHNS,
LLMPOKO pacnpocTpaHeHHble B UapcTBe pacTteHnn. OHM oBblMHO CofepXarcs Kak B
cbepobHbIX, Tak M B HeCbefobOHbIX pacTeHMsax u, kak coobwanoce, obnagatoT
MHOXECTBOM Buronornyeckux 3peKkTos, BKNOYAA aHTUOKCULAHTHYIO aKTUBHOCTb. OHU
JEenAaTCa Ha HEeCKONbKO KnaccoB, T.e. Ha nasoHoOMabl (dnaBoOHbl, (PnaBoOHONMbI,
donaBaHoONamMuHBbI, n30¢NaBOoOHbI, aHToUnaHuaNHbI), eHOsbHbIE KWUCNOTBI

(rMapOKCMOEH30MHbBIE KUCMOTbI U TMAPOKCUKOPUYHBIE KUCMOTbI), CTUNBbOEHbI M NUrHaHBbI,
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KOTOpble OCOBEHHO PpacnpoOCTPaHEHbl B JIUCTbSAX, TKAHAX LBETKOB U OfpPEBECHEBLUMX
4yacTsax, Takmx kak ctebnu n kopa.

[0181] Kaxxgoe U3  KOHKPETHbIX  OUOMOrM4eckn  akTUBHbIX  COEAUHEHUN,
BblJEMNEHHbIX U3 A0MOYHOro UCXOLHOrO Chbipbsi, obnagaeT onpeaeneHHoON nUTaTernbHON
LIEHHOCTbO. OTN BMONOrMYECKN aKTUBHbIE COEANHEHMS UCMOMb3YIOTCS NPY NPOU3BOACTBE
NnonesHbIX AN 340POBbSA NPOAYKTOB MUTaHMSA U nuweBbix gobasok. B Tabnuuye Hwwke
npvBeaeHbl OWONOrMYEeCcKNn akTMBHbIE COeAUHEHMs, OObIYHO MPUCYTCTBYKOLME B

SA0N0YHOM CbIpbeE:

Tabnuya 3:

MonudeHonbl MuweBasn | HytpuueB- | Kocmeues- | TepaneB- dapmaues-
(PeHonbHbIE \lnobaBKa | TUMECKoe | Tu4Yeckoe TUYECKoe TUYECKoe
COEANHEHNS) CpeacTBo | cpeacrteBo cpencrTBeo CpencTBo

dnaBaHonNbI

KesepueTuH

KesepueTuH-3-
PYTUHO3UA

KesepueTuH-3-
ranakrosung

KeepueTuH-3-
rNIOKO3nA

KeepueTuH-3-
apubunHosung,

KeepueTuH-3-
pamMHoO3uj,

X[ X[ X X| X| XX
X[ X[ X X X| XX
X[ X[ X X X XX
X[ X[ X X X| XX
X[ X[ X X X XX

KeepueTuH-3-
rMuKo3ng

dnaBoOHbI

AnureHuH

dnaBaHonNbI

KaTexuH

SnukaTexuH

OnrnapoxanKkoHsbl

OnopeTuH

drnopnaauvH

AHTOLUMAHUAUHBI

MpounaHnauH B1

MpounaHnguH B2

XXX XX [X[X] X
XXX XX [X[X] X
XX

XXX XX
XXX XX

LUnannamn 3-O-
ranakrosng (Ideain)

deHonbHbIe
KUCNOThbI

FubdpokcukopuyHbie
KUcomol

KothenHas kucnora

depynosas KMcnoTta

XXX
XXX

M-kymaposas
Kucnorta
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XnoporeHosad X X
Kucnorta

FudpokcubeHsoliHbie
KucI0mei

[[annoBasa kucnoTa X

Snnarosag kucnorta X

BaHunbHaga kucnorta

P-TUAPOKCU-
©eH30MHag kucnoTa

lMpoTokaTexnHoBas X
Kkucnota

X X[ XXX |X

T-KOopu4Has kncnorta X

[0182] Yctponcteo CCE no HacTosiwiemy n3obpeTeHUto MOXET MCNOoNb30BaTbCS
ANA BbINONHEHUA 3Tana o6paboTkm MCXOAHOrO Chipbsi B NPOLECCE N3BIEYEHMSA NPOAYKTOB
N3 NCXOAHOrO Cblpbsl B COOTBETCTBUM C HACTOALMM Mn3obpeTeHnem. AnbTEPHATMBHO UMK
B AonornHeHue, yctponctso CCE MOXeT mcnonb3oBaTbCca Ans o6paboTkum MCXOZHOro
CblpbSi HA OCHOBE MpoLecca, N3BECTHOrO U3 YPOBHA TEXHUKWN. OTO MOXET ObITb caenaHo
no uernomy psay nMpUYMH, TakUX Kak MakCUMmM3aums 3SKOHOMUYECKUX acrekToB
nepepaboTkn, MakCumMm3aumna BbIXoga v MUHUMU3aUUA OTXOAO0B, NPEANOYTUTENBHO UX
yCTpaHeHue.

[0183] Hanpumep, yctponctso CCE moxeT ObiTb BHEAPEHO ANS MOAEpHM3aLmu
ogHou nnun bonee CyLeCcTBYIOLWNX YCTAHOBOK MO nepepaboTke Cbipbs AN nepepaboTkm
noToka oTxoAoB. MOTOK OTXO40B MOXET ObiTb 0ObEeAMHEH CO CBEXUMWU PpyKTamu unm
APYTMMW MOTOKaMMN OTXOA0B C APYrux nepepabdartbiBaloLLmx YCTAHOBOK.

[0184] B apyrom npumepe yctponctBo CCE MOXET Mcnonb3oBaTb WCXOA4HOE
Cblpb€, HEeMnoCPeACTBEHHO MOMyYEHHOE Ha OCHOBE MPOLECCOB, U3BECTHbIX M3 YPOBHS
TEXHUKN. DTO MOXET MMETb MECTO, HAaNpUMeEp, B IOPUCAUKLUUSX, F4e 3aKOHOM 3anpeLyeHo
NCNONb30BaHME KOXYpPbl (PPYKTOB M OBOLLEWN MPX NPOU3BOACTBE COKa. JTOT BMA 3anpeTa
NPMMEHsIeTCa K nepepaboTke LMTPYCOBbIX B HEKOTOPbIX CTpaHax. Takum obpasom,
ncxopgHoe coippbe ans CCE 6yaer nopgaBatbca B pesynbTaTe U3BECTHOMO U3 YPOBHSA
TEXHMKM cnocoba OTKUMA WM OYUCTKM OT KOXKYPbl, Hanpumep, C UCNONb3OBaHWEM
NEHTOYHOro npecca.

NMPUMEP 2 - NepepaboTka UCXOAHOrO CbipbA U3 CaXapHOro TPOCTHUKA

[0185] B HacTosWEeM npuMmepe UCXOLHOE ChiPbe COAEPKUT CaxapHblll TPOCTHUK.
OTOT NpyMep UNnCTpUpyeT pasgeneHme Buomacchbl CaxapHOro TPOCTHMKA Ha LEHHble
KOMMOHEHTLI, Takue Kak (i) caxaposa u (ii) buosHeprus B Buge Guotonnmea.

[NepBoHa4vanbHasg obpaboTka

[0186] CaxapHbl TPOCTHUK AOCTaBNSAETCA Ha nepepabaTbiBaloLLyl0 YCTaHOBKY.

Mpn HeobxoaMMOCTW, MNepen TPaHCMOPTUPOBKOW B NPUEMHbIE OyHKEpbl, 3aroTOBKW
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NPOnycKarTCa Yepes copoyaanuTens ANA yaaneHus NUCTOBOro mMaTtepuana U pbixribiX
OpraHn4eCcKnx BeLecTs, KOTOPbIE MOryT ObITb NOABEPrHYTLI AanbHenwen obpaboTke.

[0187] Mpn HeOBXOAMMOCTU TPOCTHUK TPaHCMOPTUPYETCA U3 COpoyaanutTens Ha
CTaHLMIO MOVIKW, TAE rPs3b U APYrne HexenaternbHble BELEeCTBa CMbIBAOTCS C BHELLHEN
CTOPOHbI TPOCTHMKA. OTO NO3BONSET COXPaHUTbL kavecTBo obpabaTbiBaemMoro marepuana.

[0188] Ecnn Ouomacca ¢ agnuHHbIMKM cTebnsmn B Buae cTtebnenm TPOCTHUKA
(3aroTtoBok) He Obina obpesaHa 4O >Xenaemon ANWHbI Ha none Ans BblpaluBaHUS
TPOCTHUKA, ee 00pe3aloT 4,0 XKenaemon 4NHbl Ha nepepabaTbiBatoLLen YCTaHOBKE.

JekopTuUKauumsa TPOCTHUKA

[0189] TvnmMyHbIM cRegylowM 3Tanom obpaboTkn SBMSIETCS AEeKopTUKauus,
KOTOpasa pasgensieT 3aroToBKU Ha TPW COCTaBHbIE YacTu, @ UMEHHO;

- kopa (2 mac.%), kotopas MoxeT ObITb WUCMONb3oBaHa B Ka4vyecTBe
WMCXOAHOMO CbIpbS ANSA 3KCTPAKUMM TpUUMHA U 3KCTpakuum Apyrmx Buonornyecku
aKTMBHbIX BELLECTB 1 BOCKOB,

- koctpa (80 mac.%), KoTopasi MOXET WCMNONb30BaTbCs B Ka4vecTBe
NCXOAHOrO CbIpbA ANA N3BIEYEHMSA KOMIMOHEHTOB caxapa W1 NULLEBbIX BOMOKOH, U

- ny6 (18 mac.%), KOTOpbIA MOXET UCMONb30BaTLCA B KAYECTBE UCXOLHOMO
CblpbSl ANA M3BMNEYEHUS LENnonosbl U NUFHUHA ANA nocnejyrowen BbipaboTku
3Heprun.

[0190] Ha cour. 12 npeacrasneHa nnaH-cxema, UnioCTPUPYIOLLYIO OANH BapuaHT
OCYLLECTBNEHNS AeKopTuKaTtopa, NPUrogHoro ANA WCMOMb30BaHUA B COOTBETCTBUMM C
HacToAWMM n3obpeTeHnemM. XoTa NpUMEHEHNe JekopTukaTopa onmcaHo NPUMEHUTENBHO
K 3aroToBKam M3 CaxapHOro TPOCTHMKA, CrneayeT NOHMMaTb, YTO AEKOPTMKATOP NOAXOAUT
Ana mucnonb3oBaHns B Oonee obuwem nnaHe ¢ LWWPOKUM CNeKTPOM pPacTUTENbHON
Bruomacchl, 00bIYHO B BUAE PACTEHUN C ANMUHHBIMIN CTEONSMMN.

[0191] Buomacca ¢ ANUHHBIMKM CTEONSMN CaMOTEKOM MOAAETCS B AEKOPTUKATOP
yepes BOPOHKOOOpasHbii xenob (31), KOTopbld BblpaBHMBaeT cTebnm OGuomacchl B
NPOAOBHOM HanpasneHMn Takum obpasom, YTO CTEBNN OPUEHTUPYIOTCS KOHLIOM Brepes.

[0192] OnuHHbIE cTebnn Guomacchl NagalT B 30HY (33) 3axBaTa Mexay napown
KannbpoBoYHbIX komnec (32), KOTopble 3axBaTbiBAKT U CKMMAIOT MNojaBacemble CTeOnU
Buomaccbl A0 MNOCTOSHHOrO 3aaaHHOro  awvamertpa. HanpaeneHue  BpaweHus
KannbpoBo4HLIX konec (32) ykasaHo U30rHyTbiMK CTpenkamn. BpaweHune kannbpoBoYHbIX
konec (32) cO CKOPOCTbIO MpOTankMBaeT KanvbpoBaHHYK GuomMacCy 4epes pPexyLUyro
ronosky (34), NPUKPENMEHHYIO K BHYTPEHHEN pame (47) agekopTukaTopa.

[0193] Pexywas ronoska (34) paspesaeT nogasaembie cTebnm OGuomaccobl B

NPOAONBHOM HanpaeneHuu, OObIYHO Ha ABE MNOMOBWUHbI CTeEONSA. YkasaHHble nBe
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NONOBWHbI NEPEMELLAIOTCS BHU3 MO 06€ CTOPOHBI pexxyLlen ronoskn (34), Hanpasnsembie
BHYTPEHHUM KaHanom (37) 1 nepsBbiMW Hanpasnawowmmm konecamu (36). HanpasneHue
BpaLleHMs NepBblX Hanpasnswwmx konec (36) ykasaHO M3OrHYTbIMU CTpernkamu. Taknm
obpasom, nogasaemasi Guomacca HanpaenseTCs Ha MNepBY CTagul AeKopTUKauuw.
MNMogava Guomacchl NPOAOIPKAETCS BHU3 MO KaXKAOW CTOPOHE AEKOPTUKaTopa B peXume
‘3epKanbHOro OTPaXKeHUs'.

1-a cTagua gekopTuKaumm

[0194] Ha nepou cTagum gekopTukauun yaansaeTcs KocTpa, unm ogpeBecHeBLUast
BHYTPEHHAS 4YacTb ctebnen. 3arem nogasaemas Guomacca NpOXOAUT B 3a30p MeXay
TPaHCMOPTHbIM Konecom (41) U CMeXHbIM pexywmm konecom (40). lMogasaemas
fuomacca npOXOAUT 4Yepes 3a30p MEXAY TPaHCAOPTHbIM Korecom (41) u CMEXHbIM
pexyLum konecom (40).

[0195] HanpaBneHue BpalleHna Kaxkaoro pexyllero koneca (40), TpaHCNopTHOro
koneca (41) n BTOPbIX HanpasBnALWMX Konec (48) ykasaHO W3OrHYTbIMW CTperikamu.
TpaHcnopTHoe Koneco (41) spawlaetcs MeaneHHee, Yyem pexyulee koneco (40), 1, Taknum
obpa3om, 3axBaTbiBAaeT HapPYXHbIM CNon kopbl cTebnen nogasaemon OGuomaccsl.
Pexxyuiee koneco (40) ypansieT KOCTPY C HWXKHEW CTOPOHbl cTebnen nogasBaemou
Buomaccel. Pasmep 3asopa Mexgy TPaHCMOPTHbIM Konecom (41) n pexyLimm Kornecom
(40) onpepenseT A0MK0 KOCTPbI, KOTOpas yaandeTcsa UNM OCTaeTCA Ha BHELUHEM croe
kopbl cTebnen nogasaemon Guomacchi.

[0196] YpaneHHasa kocTpa npefcTaBnseT cobon MenkoauCrnepcHble TBepable
4yacTuubl, HANOMUHAIOLLME OMUIKW, KOTOPbIE NajaloT BHU3 NO BbIXOAHOW Tpybe Ha neHTy
TpaHcnopTtepa (He nokasaHa). KocTpa MOXET XpaHUTbCA WUnM  NnojaBaTtbCs
HenocpeaCTBEHHO B NOCNEAYIOLNN TEXHONOrMYECKU npouecc (00CyKaaeTcsa HKE).

2-a cTagMa geKkopTukauum

[0197] MopgaBaemas 6uomacca (3a BbIYETOM MO MEHbLUEN Mepe 4YacTu KOCTPbl) C
1-n cTagum JexkopTvkaymm HamnoMWHaeT ANUHHbLIE MOMIOCKM W MPOAOIKaeTca A0 2-1
cTagum paekoptukauyun. Bropas cragus HanpaeneHa Ha nocnejywlolee yjaneHue
BHELLHEN 3nngepmManbHON KOpbI.

[0198] lMogaBaemas Gnomacca NPOXOAUT B 3a30p MEXAY BTOPbIM TPAHCMOPTHLIM
Konecom (43) U CMEXHbIM BTOPbIM pexywum konecom (42). HanpasneHne BpalleHus
BTOPOro TPaHCMNOPTHOro koneca (43) WU BTOPOro pexywero koneca (42) ykasaHo
M30rHyTbIMK CcTpenkamn. Bropoe pexyuwlee koneco (42) BpawaeTca B HanpasBrieHUN,
NPOTMBOMONOXHOM HarnpasfeHUo NepBoro pexyllero koneca (40). AHanorM4yHo, BTOpoe
TpaHCMOpTHOE Koneco (43) Bpalwjaetca B HarnpasfeHuW, NPOTUBOMOMOXHOM MNEPBOMY

TpaHcrnopTHomMmy konecy (41). Ypandaemasa kopa BbIrMAAWT Kak OMUIKU U U3BNeKaeTcsa 13
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BpaLlaloLLerocs BTOPOro pexyulero kpyra (42) ctpyem BOAbl MM BO3gyxa nog
AasneHuem. Kopa najaetr BHM3 MO BbIXOAHOW Tpybe Ha neHTy TpaHcnoptepa (He
nokasaHa). Kopa MOXeT XpaHUTbCA UMM NOAaBaTbCA HEMOCPEACTBEHHO B MOCNEAYIOLLUNA
TEXHOOrMYECKNI nNpouecc (0B6CyxaaeTcsa HMXKe).

[0199] B pesynbtarte Takon obpaboTkm nony4yaetcsa nyb, KOTOPbIA BbIrMAAUT Kak
ANNHHbIE BONOKHUCTbIE NEHTbI. JlyGHOM NpoAYKT NpoTanknBaeTcs no BbIXO4HOW Tpybe.

[0200] B npepnoyTuTENbHOM BapuaHTe OCYLUECTBMEHUS BHELUHUK kopnyc (45)
AEKOpTUKaTopa BbINONMHEH B OPME Kpbifa Yanku, KOTOPbIW HajeBaeTcs Ha
TPaHCMNOPTHbIE KOMeca N pexywme Koneca ¢ LeHTparnbHbIM NOBOPOTHbLIM LUTUMTOM (46)
Ha BepwumHe. Kopnyc (45) MOXeET nosopaymMBaTbCA BOKPYr MOBOPOTHOrO LTUdTa (46),
yToObl OBecneunTb AOCTYN K BHYTPEHHEW 4acTu fekopTukaropa AN TEXHUYECKOro
obcnyxmBaHums, NpoBepok 6e30macHOCTU M M3MEHEHMA KOHdurypauum npu HOBOW
nepepabotke Guomacchl, Hanpumep, ANSA 3ameHbl pexywlern ronoskn (34). Pexywias
ronoska (34), pexywme koneca (40, 42) n TpaHCnopTHble koneca (41, 43) npuKpenneHbl K
BHYTPEHHEN pame (47) AEKOPTMKATOPA, B KOTOPOW pasMeELLEHbl ABUraTtenmn 4Ns BpaLleHUs
Konec n npuaaHnsa YCTOMYMBOCTM YCTaHOBKE. Bce aBmxyljmecs 4actu, Takume Kak
pexxyuias ronoska (34) u TpaHcnopTHble koneca (41, 43), CbeMHO NPUKPENNEHbI K 3TOW
pame. B npeanoututTenbHOM BapuaHTe OCYLUECTBNEHUS pexywmnm HOX (34) wu
TpaHCcnopTHble koneca (41, 43) “npucterHyTbl” K BHYTPEHHEN pame (47) Ansi Nerkoro
CHATUA ANSA 0BCNY>XUBaHUA N U3SMEHEHUA KOHUrypayumu.

M3BneyeHue caxapa U3 KOCTpbI

[0201] Koctpa, obpasyoLwjascs B pesynbtate AeKopTMKauumM, MOXET NoaaBaTbCs
B yctponcteo CCE, raoe caxap akcTparmpyercs € UCNOMb30BaHMEM ropsiyen BOAbl B
kayecTBe AUMPPY3IMOHHON KUAKOCTU. OKCTParMpoBaHHbIN CaxapHbl CUPON  UMEET
3HayeHue no wkane bpukca 10-11 1 3atem nponyckaeTca 4yepes BUOpaUNoOHHOE CUTO C
pasmepom suenkn 0,5 mm ans oTpmnbTpoBbIBaHUSA Bonee KPynHbIX TBEPAbIX YacTuy,.

MukpodunbTtpaums

[0202] MukpodunbTpaumna ¢ wucnonssosaHnem cdunetpa 0,1 MM yaandet us
3KCTpaKkTa Menkue Teepable YacTuupbl U BakTepun. SKCTparMpoBaHHbIA CaxapHbi CUPON
MOXET ObITb OTNPaBneH Ha nepepaboTky C WUCMONb3OBAHMEM W3BECTHOrO U3 YPOBHSA
TEXHUKM CaxapHOro BbINAPHOrO annapara W KpucTannmM3oBaH ANS  NONy4YeHus
BbICOKOKa4YeCTBEHHOIO MNaHTauynoHHoro (HepadMHUPOBaHHOro) caxapa. [penmyLlecTso
3TOro npocroro cnocoba B TOM, YTO, B OTNNYUE OT TPAAULNOHHBIX CNOCOBOB, MPU HEM He
NCMNONb3YIOTCA Kakne-nubo XumukaTbl WNU  Apyrve Ccpeactsa [ANA  OYMCTKU  Unu

oTGennBaHus KpUCTanIM3oBaHHOro caxapa.
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[0203] Ecnu xenaTenbHO A0MNOMHUTENBHO U3BMeYb NONMAEHONbI U MUHEpPanbl U3
caxapHoro pacTeopa, TO MOXHO UCNONb30BaTb CreayLwme atansl:

YneTtpadunbTpaumusa

[0204] YnbTpadunbTpayuns MOXeT ncnorb3oBaTbCH ans yaaneHus
NONNMEHONbHbIX COEAMHEHNI 1 BONbLUEN YaCTWN 3KCTPArnpOBaHHbIX MUHEPArbHbIX CONen
N3 pacTBopa peTeHTara npu MukpodunbTpaumnm. B pesynbrtare nony4yaetcsa KOHUeHTpaT
NONMMEHONOB U MUHEPAnoB, KOTOPbIN MOXET ObiTb AONONHUTENBLHO nepepaboTaH Ans
Npou3BOACTBa APYrnxX NpoaykToB. OTUNbLTPOBAHHBLIN 3KCTPaKT C 3TOW CTagUN MOXHO
nmMBO KOHLUEHTPMPOBAaTb NYTEM BbiNapMBaHUS N OCTaBNATb B BUAE CaxapHoro cupona (cm.
HWXe), NMBo ncnonb3oBaTb ANS NOMYYEHUSA KPUCTanNnoB caxapa.

NOHHbIN 06MeH

[0205] OnuyuoHaneHO MOXET WUCnonb3oBaTbCHA MPOLECC WMOHHOrO obmeHa Ans
JarnbHenwero ymeHblueHust noboro uBeTa caxapHoro pacrtesopa. MoHoobmeHHoe
obopyaoBaHMe, Takoe Kak KOMOHHbl ANS MOHHOTO OBMeHa C MCMorfb3OBaHWEM CMOIb,
XOpOLLO M3BECTHO B JaHHOW 0OOnactm TEXHWKU U MOXET ObITb NErko BKMIOYEHO B
nepepabarbiBaloLLyl0 YCTAaHOBKY B COOTBETCTBUM C HacToAWMM U30OpeTeHnem.
MonudeHonbHblE COeAUHEHNS TEMHOrO LBETa MOryT ObiTb BbIDOPOYHO yAaneHbl nyTem
CBA3bIBAHMS C NONMMEPOOOMEHHON CMOMNON AN nNonyyYeHus 6onee CBETNOrO NpoayKTa ¢
NPEBOCXOAHbIM BHELUHUM BUAOM.

BbinapHoun annapar

[0206] BbinapHon annapat — 3TO ewe OAHO YCTPOWCTBO, KOTOPOE XOPOLUO
M3BECTHO B JaHHOW oOb6nactTm TEexXHWKU W MOXeT OblTb Nerko BKMOYEHO B
nepepabartbiBaloLLy0 YCTAHOBKY. BbinapHom annapart cosgaeT yCrnoBusi, Npu KOTOPbIX
caxapHbl CUPOMN MOXET KpUCTannmMsoBaTbCsl NYTEM BbiNapuBaHuWs BOAbI M3 CUPONa,
06bI4HO A0 ypoBHS 6onee 70 no bpukcy. Boga, nonyvyeHHas B npouecce BbinapuBaHus,
MOXET ObITb M3BNEYeHa M UCNonb3oBaHa B KayecTBE HanuTka, B CMecuTene ans
HanuTkoB unu BosspawyeHa B CCE gnsa ganbHenwen akcTpakyum caxapa.

BornokHo u3 kocTpbl — [ins noTpebneHnsa YernoBeKOM UIU XXUBOTHbIMU

[0207] M3BneyeHHOE BOMOKHO BbIXOAWT u3 BepxHen yactu CCE um noctynaet B
PEXYLLYIO FOMOBKY, TaKyl Kak pexywlas ronoska mapku Comitrol®. Kanubp Ha 3aton
peXxyLlen ronoBke MOXET ObITb YCTAHOBMEH MO Mepe HeoBXoANMMOCTW, Hamnpumep, B
COOTBETCTBUW C KEMAEMOMN ANMHOWN BONOKHA.

[0208] CobpaHHOe 3KCTparMpoBaHHOE BOJIOKHO, cCoaepkallee npubnmantensHo
85% Bnarm, moxeT ObiTb nepekadyaHo B OanaHCUMPOBOYHLIM pe3epByap, a 3aTtem B

NEHTOYHbIN Npecc, rAe OHO TMpPeccyeTcs AN  CHWKEHUS YPOBHS  BMaXHOCTU
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npnbnusntensHo o 70-75 mac.%. Bbiaensemasa Boga mMoxeT ObiTb BO3BpalleHa B
yctpounctso CCE.

[0209] CnpeccoBaHHOE BOMOKHO MOXHO MojasaTb B POTALMOHHYIO CYLUUMbHYHO
neyb ANs JanbHenwewn cywku. [locne BbICbIXaHWS LO YPOBHSA BNaXHOCTU MeHee 8%
BOMOKHO MOXHO M3MenbyaTb W pacdacosbiBaTb NO naketam. Boga, ussnekaemasa BO
BPEMS CYLLKWN, MOXeT ObITb CkOHAeHcMpoBaHa u BosBpawjeHa B CCE, ucnonb3oBaHa B
YyCTaHOBKE AN OYMCTKM WNW UCMONb3oBaHa ANs APYrUX Lenewn, TakMx Kak Cenbckoe
XO35MCTBO.

O6paboTka Kopbl

[0210] Ob6paboTka Kopbl OBLIYMHO MCNONBb3YETCS TOMNBKO AN LeneHanpaBneHHoro
N3BNEYEHNST KOHKPETHbIX MPOAYKTOB M3 KOXypbl pacteHus. Ecnm Tpebyetrca Tonbko
M3BMNEYEHNE Caxapa UMn CaxapHOW U KOreHEPaTMBHOW SHEPrum, TO HET HEeOBXO4MMOCTU
yaansate kopy ¢ nyba. ObpaboTka KOpbl SABMSETCA AOPOroCTOALMM MPOLECCOM W
3KOHOMUYECKU LienecoobpasHa TONbKO ANA NOMYyYEHUSA BbICOKOKQYECTBEHHbIX MPOAYKTOB,
HEKOTOPbIE U3 KOTOPbIX ONUCaHbl B criegyiowmx absayax.

OKCTpakuua pacTtBOpUTENEM C UCMNONb3oBaHMeM 3ataHona B CCE

[0211] Kopy moxHO um3Bnekatb B yctaHoBke CCE, koTtopasa CkOHCTpyupoBaHa
Taknm obpasom, 4Tobbl ObITb YCTOMUYMBOW K WUCKpam M BCMbIWKaMm. ITO HeoBXo4umo,
MOCKOMbKY 3KCTPaKLUOHHO-ANPDY3NOHHASA XKUAKOCTb COAEPXKUT 3TaHOr, pasbaBneHHbIn
Bogon o 18%, ana u3BneYeHus n3 KOXypbl OUMOAKTUBHbLIX BELLECTB, KOTOpble He
pacTBopuMbl B Boge. K HUM OTHOCATCA TPULWH, NONUMPEHONbI U NUNUAbI, coepXalymecs
B KOpe, KOTOPbI€ UMEIOT 3HAYNTENBbHYIO KOMMEPYECKYIO LIEHHOCTb. OKCTPAKT NPOCEnBaroT
yepes cuTo 1 MM AN yaaneHus 6onee KpynHbIX TBEPAbIX YacTuy.

[0212] BbinapHon annapat MCnonb3yeTcs Ans yaaneHnsa ataHona u Boabl, YToObl
CKOHLEHTpMpOBaTb OMONOrMYeckn akTMBHbIE COEAUHEHUSI B 3KCTpakTe. Boaa wn ataHon,
yAansieMble BbinapuBaHnem, MoryT ObiTb CKOHAEHCUPOBAHbI M MCMONb30BaHbl ANSA APYruX
uenen.

MepepaboTka KOCTPLI U KOPbI ANA NOMYYEHUA 3HEPrMU NOCre 3KCTPaKuUmn

[0213] U kocTpa, M kopa npurogHbl Ans nepepaboTkn B 3SHEPruo nocne
3KCTPaKkyum caxapa 13 KOCTpbl U NONNGEHoNoB 13 Kopbl. Hanpumep, Guomacca 3 KocTpbl
N Kopbl MOXeT ObiTb nepepaboTaHa B rpaHynbl U 3aTeM BbICyLUEHa [O >Kenaemoro
cogepxaHus Bnarn. Kak nokasaHO Ha 3atanax cnocoba, nokasaHHblx Ha dwur. 11,
N3BNEYEHHOE BOMOKHO MOXET ObiTb nepepaboTaHo B rpaHynbl, BbICYLLEHO M 3aTem
NUCMONb30BAHO ANA  MNOMNyYeHus rasa Ans  BblpaboTkM  3nekTpoaHeprun. [pu
BbICOKOTEMMEPATYPHOM MUPONN3E BbICYLUEHHbIX rpaHyn obpasyeTca CUHTETUYECKUM ras,

foraTbil BOAOPOAOM M MOHOOKCUAOM yriepoga, KoTopbln 3atem omnbTpyeTtca. brnoyronb



10

15

20

25

30

35

51

n rpacpeH obpasyoTcs nytem nuponusa duomaccsl, yaanawTCa U MOryT UCNONb30BATLCA
ANA Takux Uyernewn, kak ynyyleHume noysbl.

Mepepabotka nyba M KOpbl ANA MNONMYYEeHUA JSHEPruM — 3TaHOnNa,
6uoausenbHOro ToNfIMBa U Bogopoaa

[0214] OnucaHHbIM Bbile cnocob Takke MOXET OblTb MCMONb3oBaH Ans nyba u
KOpbl Unn Tonbko nyba. Jlyd obbIYHO Hape3atoT Ha Xenaemyo AnvHy 1 nepepabatbiBaroT
B BbICYLLUEHHbIE rpaHynbl (38) ans npeobpasoBaHusa Ha dTanax peakumu, NnokasaHHbIX Ha
dur. 11. Ecnn ectb HeobBXOA4UMOCTL B JanbHEWWen cywike Ounomacchl, €e MOXHO
NOMECTUTb Ha ANUTENbHOE XpaHeHne nepeg nepepaboTKon.

[0215] MpeanoytTUTENbHO yaanaTh Kopy, 4ToObl nsbexaTb BblAEMNEeHUs BOCKOB,
KOTOpblE€ MOTYT MNPUBECTU K OOPasoBaHUIO HexenaternbHbIX NOOOYHbIX MPOAYKTOB B
cnocobe. MoCcKonbKy BOCKM MMEIOT KOMMEPYECKYIO LLIeHHOCTb, OHW CUUTAKOTCH OTXOAaMW,
ecnu TpebyeTcsa ux nsBneyeHne.

[0216] Buomaccy nepemewaldT B pesepByapbl Ans  6anaHCupoBKkW, rae
400aBnalT PEPMEHT ANt AanbHenWero "paspbixneHnsa” LeneBbiX BELLECTB B BOJTOKHE.
Hugkumn LenesbiMM BELLECTBAMM SABMAIOTCA NUMHWH W LEennonosa Ans nonyvYeHus
BuosTaHona, BOMOKHA ANA nuponu3a Ans nonyyeHus Ouoau3enbHOro TONnMBea,
ApPEeBEecHOro ykcyca, 6uoyrns m TennoBon 3Heprun. banaHcupoBouHble pesepByapsbl
cTabunuaupytoT ckopocTb nogaum Ouomaccel B yctpouctso CCE, rge BonokHa
OTAENATCA OT JIUrHUHA U LEnIono3HbIX MaTepuarnos.

Kungkoctu

[0217] MoToKk XMAKOCTM npeacTaBnseT cobon CMEeCb LEeNnmnonosbl, NUMHUHA W
BOAbl. YKMAKOCTb nNpoxoauT uyepes unbTp rpybon OuUCTKM ANA yaaneHus BCex
oTpaboTtaBwmx epmeHToB, npexae 4yem Boja OygeTr oTaeneHa OT JNUrHUMHA U
yennonosbl nobbiM - yAOOHbIM  CNOCOBOM, TakuM Kak LUeHTpudyrmposaHne unu
mMembpaHHasa unbTpaums. B 3aBUCUMOCTU OT TOro, TpebyeTcsa Nu 3TaHON, CMEeLUaHHbIN
MOTOK MOXET ObITb HEMOCPEACTBEHHO NOAAH B TEXHOMOrMYECKUA NPOLECC UMW KULKOCTb
pasgensieTcs Ha MOTOK NWrHMHA M UEenmnionosbl Ana ganbHenwen nepepaboTku B
3TaHON/BNO3HEPINIO.

MPUMEP 3 - Nepepabotka koHOoNNu/keHada

[0218] B HacTodwemM npuMepe UCXOLHOE Cbipbe COAEPHKUT NMPOAYKT C BbICOKUM
COAEPKaHNEM BONOKOH, TaKOW Kak KOHOMNA Unn keHad. 3TOT npumep WnnocTpupyet
pasgeneHne 6momacchl KOHOMMU MNK KeHada Ha LEHHble KOMMOHEHTbI, Takne kak (i)
3Heprus B Buge buortonnuea, (ii) anbTepHatmMebl XNonky u (iii) pactutencHble 6enku ans
noTpebneHnsa YenoBEKOM UMK KMBOTHbIMMU.

MNepBoOHaYanLHag 06paboTka
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[0219] Ctebenb koHOMMM nojaeTca B nepepabaTbiBalollyto yCcTaHoBKy. Ecnu
ctebnu He 6binn obpesaHbl 40 HY>KHOW ANUHbI HA NNaHTauum TPOCTHUKA, ux obpesatoT 40
HY>XHOW ANWHbI Ha nepepabarbiBatoLlen yCTaHOBKe.

[0220] Mpn HeobxoaMMOCTW, nepen TPaHCMOPTUPOBKOW B MPUEMHbIE OYHKepbI,
ctebnn nponyckaloT 4Yepes copoyaanutenb ANA YAaneHWss IUCTbEB U PbIXMbIX
OpraHMYECKNX BELUECTB, KOTOpble HanpaBnslOTCA Ha OTAENbHbIN  TEXHOMOrMYECKU
npoyecc AN NOBTOPHOrO MCMONb30OBaHUSA Ha BTOPOW CTaaun ANs NOnyvYeHus kopma ans
YXMBOTHbIX.

[0221] Mpn HeobxoamMmocTn cTebnn TPAHCNOPTUPYIOTCS U3 COopoyaanuTens Ha
CTaHLUUIO MOWIKW, T4e MPss3b U ApYrne HexxenatenbHble BELEeCTBa CMbIBAIOTCA C BHELUHEN
CTOPOHbI CTEONN. 3TO NO3BONSET COXPaHUTL KayecTBo obpabaTbiBaeMoro marepuvana.

OdekopTukauusa creénemn

[0222] Ctebrn yckopsoTca B MawwuHe, 4TOObl pasgenntb TPOCTHUMK Ha 3
pasnuyHble YacTU, @ UMEHHO;

- 2 mac.% kopbl (koTopas otaensaetca ot nyba, ecnu nyd gomkeH ObiTb BbICOKOW
4YACTOTbI) W WUCMOMb3yeTCa ANS NPOU3BOACTBA JHEPrUM WNN  ANA  U3BMEYEHUs
BbICOKOKa4YeCTBEHHbIX ONOaKTUBHbIX BELLECTB,

- 60-70 mac.% KkOCTpbl, KOTOpasi COAEPXWUT KOPOTKME BOMOKHA, 6OnbLUyD 4acTb
MIUTHUHA W MEHbLUee KONMMYECTBO LEennionosbl M UCMNONb3YETCA ANS CKNeMBaHUS B
KOHONNAHOM 6eTOHe, a Takke ANA NPOM3BOACTBA 3HEPTUN,

- 30-40 mac.% nyba, KOTOPbIN UMEET MHOMXECTBO AJIMHHbIX BOMOKHUCTLIX HUTERN,
OTNNYAETCA BbICOKUM COAEPKAHUEM LENMono3bl U HU3KUM COAEPXKAHWEM NUrHWHA U
NCNONb3yeTCsl B OCHOBHOM A1 TEKCTMMS U NPOU3BOACTBA 3HEPTUN.

MepepaboTka KOCTPLI

[0223] Ecnn  sHeprust  aBNSETC  ©AMHCTBEHHOW  Xenaemon  NpPOoAyKUMeERn
nepepaboTkm KOCTPbl, TO YyAaneHHblM MaTtepuan nepemeljaeTcs B YCTaHOBKY
rPaHynNMpoOBaHns, a 3aTeM B CYLLUMITbHYIO YCTAHOBKY, F4e BNaXHOCTb CHWxaeTcsa A0 14%.
3arem rpaHyrnbl MOXHO MCMONb30BaTh ANA BbIpabOTKN 3HEpPrum, Kak nokasaHo Ha dwur. 11.

[0224] B kauectBe anbTepHaTUBbl, €CNKU KOCTpa A0MmkHa ObiTb MNoABeprHyta
3KCTPaKkyun, €€ OTNPaBnAlT Ha TpaHCNopTepHbiXx neHtax B yctponcteBo CCE wun
3KCTParnpyoT, WUCMONb3ys FOPAYY0 UMW XONOAHYIO BOAY B kKadecTtBe AMPPY3NOHHON
XMAKOCTWU. OKCTparMpoBaHHas >XWAKOCTb MOXET COAepXaTb LEennionosy, mUrHuUH,
kpaxman, 6enkn n caxapa.

[0225] BropuuHas nepepaboTka 3TMX 3KCTPAKTOB MOXET OblTb OCHOBaHa Ha
KEnaemoMm 3KOHOMUYECKOM pe3ynbTaTe, TakOM Kak MONyYeHUe >XMAKUX Kpaxmaros,

6enkoB, caxapoB 1 NpeobpasoBaHne 3HEPrnn B LIENIIONO3Y U NIUFHUH.
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MepepaboTka BONMOKOH

[0226] OkcTparMpoBaHHOE BOMOKHO, OMWCaHHOE BbIE, MOXET BbIXOAUTH U3
BepxHen vactmy CCE u nopaeaTtbCsAd B MEHTOYHbIN Mpecc Ansa yAaneHus Bnaru.
N3BneyeHHOe BOMOKHO coaepXut npubnuautensHo 85% Bnarm n MoxeT ObiTb
NOABEPrHYTO MPECCOBAHUIO ANS CHUXKEHWS COAepXaHusa Bnarn npubnuautensHo go 70-
75%. M3BneveHHasn Boga MoxeT ObiTb Bo3BpalyeHa B CCE.

[0227] CnpeccoBaHHOE BOMOKHO MOXET ObITb MPaHyNUMpPOBaHO U OTMNPaBMEHO Ha
JanbHEenLWy Cywky. BbicywieHHoe g0 BnaxHoCTn 14% BOMOKHO MOXHO XpaHuTb ANS
nocnegytoulero npeobpasosaHma sHeprun. Boga, n3snekaemas npu CyLlke, MOXeT ObITb
CKOHAEHCUpoBaHa W MNOBTOPHO wucnonb3oBaHa B CCE, wucnonb3oBaHa Ha
nepepabartbiBatoLLel YCTAHOBKE AN OYUCTKM MMM MUCMNOMb3OBaHa ANS APYrux Lenewu,
BKITHOYAsi CENbCKOe XO35NCTBO.

MepepaboTka KOpbI

[0228] MepepaboTka kopbl TpebyeTcs TOMbLKO B TEX criydasix, korga TpebyTtcs
ocobble BbICOKOLIEHHbIE NONMNMEHOMNbHbIE NPOAYKTbI, COAEPMKALLNECH B KOXKYPE pacTeHus,
unn ana ounctkm nyba ans nepepaboTtkm B TekCTUnb. Ecnu eauHCTBEHHOW Uenbio
ABNAETCHA W3BMEYEHME 3JHepruu, TO yaanate kopy ¢ nyba He Tpebyerca. 3710
AOPOrocToAWMA npouecc, N OH uenecoobpaseH TONMbKO ANS U3BMEYEHUA LEHHbIX
NPOAYKTOB.

JKCTpaKkuua pacTBoOpUTENEM € UCMNoNnb3oBaHMemM ataHona B CCE

[0229] Cnow kopebl akcTparupyetca B yctponctse CCE, koTopoe CKOHCTpynpoBaHO
Takmm obpasom, 4TOObl ObiTb YCTOMYMBBIM K MWCKpaM W BCMbIWKaM, MOCKOMbKY
NCMNONb3YeTCs NErkoBOCMNMAMEHSIIOLWENCA  3KCTPaKUNMOHHO-ANDDYINOHHON  XKUAKOCTH,
Takon kak 18%-Hbll BOAHbLIM pacTBOpP 3TaHona. JOTaHON WCMOmnb3yeTca  Ans
3KCTParnpoBaHust M3 Kopbl OMOaKTUBHbLIX BELLECTB, KOTOpPblE HE pacTBOPMMbI B BOAE,
Taknx Kak TPUUMH U Apyrve nunuabl, UMELWmne 3Ha4YMTENbHY KOMMEPYECKYHO LJEHHOCTD.
OKCTpakT npocemaeTcs 4epe3 cuto 1 MM nepej KOHLEHTPUPOBAHMEM B BbIMAPHOM
annapare.

[0230] BobinapHon annapart UCnonb3yeTcs ANs yaaneHus pactBoputens 1 4tobbl
CKOHLEHTpMpoBaTb OMOMNOrMyeckn akTUBHbIE COEAMHEHWs B 3KCTpakTe. PacTtsoputens
MOXHO W3BMEYb W WCMNONb30BaTb MOBTOPHO. 3aTeM KOHUEHTpaT HanpaBnseTcs Ha
AanbHEWLLYIO 3KCTPaKUUIO COOTBETCTBYIOLLNX BUOAKTUBHBIX BELLECTB.

[0231] OcraBlueecss BOMOKHO MPECCYIOT, MPaHynuUpyT U Cylat 4O BII&XHOCTU
14% pana xpaHeHua. OHO MOXET WCMNOoNb3OBaTbCs, Hanpumep, B npouecce
npeobpasoBaHns 3HEPrnN, NOKasaHHOM Ha dur. 11.

MepepaboTka nyba ansa TeKCTUNA:
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[0232] HesaBnCMMO OT TOro, ygansieTca nu Kopa C NOMOLUbI AeKopTukaTopa,
nepepabortka nyba nponsBOAUTCS Tak Xe, kak onmcaHo Bobiwe. Jlyd HapesaeTca Ha ANUHY,
nogxogawyto ansa ycrpouctsa CCE, B koTopom OH pomkeH ObiTb obpabotaH, u ans
nonyyeHus >xenaemov AnuHbl obpabaTbiBaeMblX BOMOKOH. 3aTem Hape3aHHbin nyb
nepemewjaotr B OannacTtHbid pesepByap, coaepxawmnm epmMeHT, CnocobCTBYOLLMN
PaspbIXEHNIO BOMOKOH M cknemBaHuio nyba. Tun depmeHTa OyaeT onpesensatbes
TpebyemMbiM KONMUYECTBOM 3KCTPaKUMM M ONTMManbHOW CTENEeHbld pacllenneHmns
BOMOKHUCTbIX HUTEN. MNpoxoasa vepe3 CCE, HUTKM BOMOKOH paspbIXNAOTCA U BbIAENSIOT
MOTOK XXMAKOCTU, CoAepKalymn Lennonosy, NUrHUH, caxapa n kpaxmarnbl. OTU 3KCTPaKThbl
MOFyT WCNONb30BaTbCA ANS MNPOLECCOB BTOPUYMHOrO pasfeneHus un  npoueccos
npeobpa3oBaHns B SHEPTULO.

XKuakoctu

[0233] MoToKk »XMAKOCTU NpeacTaBnaeT coboM CMeCchb LUEnnonosbl, NUMHUHA WU
BOAbl. KMAKOCTb npoxoauT uyepes unbTp rpybon ounCTKM AnNa yaaneHus BCex
oTpaboTaBwmx epMeHTOoB, npexae 4yem Boja OygeT oOTAeneHa OT JNUrHUMHa U
uennonosbl nobbiM  yAOOHbIM  CNOCOBOM, TakMM Kak LEHTPUAYrMpOBaHME unm
mMembpaHHas uneTpayua. B 3aBncnmocTn ot Toro, Tpebyerca nu nonyvyeHue ataHona,
nmbo CMeLaHHbIn NOTOK MOXeT ObiTb nepepabotaH, nmnbo XMAKOCTb MOXeT ObiTb
pasgeneHa Ha MOTOK NUrHMHa W UEennonosbl Anst jganbHenwen nepepaboTku B
3TaHon/6nosHeprmio.

[0234] Mocne yaaneHusa ¢ Topuya CCE BOMNokHa rotosbl K CyLLKe U nepepaboTke B
anbTepHaTuBHbIE Xnonok, Bymary, kapToH unuM nwboe KONMUYeCcTBO Marepuarnos Ha
TEKCTUINbHOW OCHOBE.

MepepaboTka nyba ana nony4yeHus aHeprum

[0235] HezaBucMMO OT TOro, yaansieTcs M KOCTpa C KOpbl C MOMOLLBIO
AekopTukatopa, nepepaboTtka nyba NpoM3BOAUTCS Tak Ke, Kak onucaHo Bbiwe. Jlyb
HapesalT A0 HYXHOW ANWHbI U Ccywat A0 BRaXHOCTM 14% pna XpaHeHus WU
npeobpa3oBaHns B SHEPTULO.

paHynupoBaHHasa 6buomacca gns npeobépasoBaHUA SHEPrum

[0236] paHynupoBaHHasa Buomacca ONTUManbHO NOLAETCA B CUCTEMY, TaKyO Kak
nsobparkeHa Ha ur. 11. bBuomacca moxeT 6bITe NpeobpasoBaHa, Hanpumep, B:

e Bo3sobHoBnsemble BUAbI TONNMBA — AU3ENbHOE TOMNMUBO, CXKMXKEHHbIN ras,

3TaHon 1 BOAOPOA
e buoyronb/rpaceH
e [lnponusHaga kucrota

e Bopga
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[0237] B wuenowm, rpaHynupoBaHHas 6uomacca MOXET WCNOoNb3oBaTbCsl B
BOnbLUMHCTBE W3BECTHbIX MPOLECCOB NUPONM3a C PasnUYHON CTEMEHbI BbIXO4a U
KayecTBa Npoaykra.

NMpeobpa3oBaHne XUAKOCTU B IHEPIUIO

[0238] PasnuuHble papyrve UeHHble npoaykTbl M3 Ouomaccbl MoryT ObiTb
nssneveHbl (Hanpumep, ¢ nomowbio CCE) unu otgeneHbl (Hanpumep, C MOMOLLbO
AEeKopTukaumm) Ao npespaweHns Buomaccbl B 3Heprno. OfHUM M3 npeumyLlecTs
cnocoba no HacTosilemMy U3IOOpEeTeHu0 €BRSeTCa TO, 4YTO OH obecneyuBaeT
npeobpasoBaHne Buomacchl B sHepruto 6e3 HeOBXOAUMOCTUN yaaneHUs HexenaTenbHbIX
NoOOYHBIX NPOAYKTOB MNM NpUMEcCen Ansa ynydweHus npeobpasosaHua 6uomaccel. 310
crnpaBegnvMBO ANS  LUMPOKOrO CrekTpa MWCXO4HOro Cbipbsi M3 Buomacchl, BKroYas
caxapHbI TPOCTHUK, K Macen, NONYYeHHbIX N3 UCXOAHOrO Cbipbsi, TAKOro Kak nanbMbl.

ObcyxaeHue Nnpumepos

[0239] Mpumepbl WNNIOCTPUPYIOT BapuMaHT OCYLLUECTBNEHUS U300pETEHUs, B
KOTOPOM  AEKOPTUKAaTop WWAM  YCTPOWCTBO MPOTUBOTOYHOM  3KCTPakuyum  MOryT
MCNONb30BaTbCA ANA BblASNEHUS NPOAYKTOB U3 UCXOAHOTO CbipbA

[0240] B uvacTtHOCTW, CO CCbINKOM Ha npumep 2 W npumep 3, HacTosLlee
nsobpeteHne obecneunmBaeT cuctemy ans o6paboTkM MCXO4HOrO Cbipbsi, COAEPXKAaLLYHO
aTansbl:

(i) nponyckaHWe WCXOQHOrO CbipbA 4Yepe3 AeKOPTMKaTop ANs pasgeneHuns
NCXOAHOrO Cbipbs Ha nyb, KOCTPY U KOPY;

(i) ganbHenwas nHameuayanbHas obpaboTka N0 MeHbLLEN MEpPe O4HOro 13 nyba,
KOCTPbl U KOPbl B NPOTUBOTOMHOM 3KCTPaKTope,

npyvyem ny6 npeccytoT, cylaT n XpaHsT,

n/vnm

npuyemM KOCTPY WWMM KOpYy NPEecCyrloT, cywat WM nogBeprawT nuvponusy C
norny4yeHnem ogHoro unn 6onee M3 Jerts, APEBECHOro ykcyca (MUPONM3HOM KUCMOThI),
Bogopoaa u éuoyrns.

[0241] 3ta cuctema 6onee noapobHO onucaHa Ha cwur. 13, BkMYasa aTansbl,
NPOMEXKYTOYHbIE MEXAY NPOTUBOTOYHOM 3KCTPAKUMEN N AEKOPTUKALNEN.

[0242] Cneyunanucty B gaHHon obnactn TexHukn ByaeT NOHATHO, YTO MaTepuansl
N cnocobbl, OTNUYHbIE OT MNPUBEAEHHbIX B KOHKPETHbIX npumepax, MoryT ObITb
NCNONb30BaHblI NPW OCYLLECTBNEHUN Un300peTeHns, He npuberas Kk HeonpaBiaHHbIM
akcnepumeHtam. [lpegnonaraetcqa, 4TO BCE WU3BECTHble B AaHHOW obnacTtu
PYHKUMOHanbHbIE 3KBUBAmNEHTbl MNOObIX Takux marepuanos U CnocobOB BKMOYEHbI B

AaHHoe u3obpeTeHne. TepMuHbl W  BbIpaXeHWUsi, KOTOpble ObiNMu  UCMONb30BaHbI,
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NCMNONb3YIOTCH B Ka4eCTBE TEPMUHOB OMUCAHUS, @ HE OrpaHUYEHUs, N HET HaMepeHus
NPy NCNOMNb30BaHUUN TaKMX TEPMUHOB U BbIPXXEHUN UCKNIOYATb Kakue-nnbo 3KBMBANEHTbI
MOKa3aHHbIX WU OMUCaHHbIX NPWU3HAKOB WM WX YacTen, HO NPU3HAETCH, YTO B pamkax
3a9BMNEHHOr0 MN300pEeTEeHNs BO3MOXHbI pasnuyHble mMogudukauyun. Takum obpasowm,
crneayeT MoHUMAaTb, YTO, XOTA HacTosilee u3obpeTeHne ObiNo KOHKPETHO pacKpbiTO C
MOMOLLbIO NPUMEPOB, NPEANOYTUTENbHbLIX BAPUAHTOB OCYLLECTBMNEHUS U OMUMOHANbHbIX
NMPU3HaKoB, cneymanuctbl B JaHHouM obnactu moryt npuberatb Kk mogudukauum u
BapuaTMBHOCTM KOHLEMLMW, PACKPbITbIX B HACTOSALLEN 3asBKE, U YTO Takne Mmoamdukaymm
N Bapvaymm CUMATaOTCA BXOAALMMM B OObemM 3TOro M3obpeTeHus, Kak onpeaeneHo
npunaraemon opmMyrion n3obpeTeHus.

[0243] Kaxxgas wn3 npuBeAEHHbIX 34eCb CCbINOK TMOMHOCTBIO BKMIOYEHa B
HaCTOALUA AOKYMEHT NOCPEACTBOM CChINIKU. Takme CCbINKN MOTyT CoAepKaTb UCTOYHUKM
mMaTepuanos, anbTEpHATMBHbIE Martepuansl, NogpobHble cBefeHns o cnocobax, a Takke
AOMOMHUTENbHbIE BapUaHTbl NPUMEHEHNSA N30bpeTeHns.

[0244] OanbHenwass obnactb NPUMEHUMOCTM BapUaHTOB  OCYLLECTBNEHUS
HaCcTOALEro n3obpeTeHns CTaHET OYEBUAHOM U3 NOA4POBHOro ONUCaHusi, NMPUBEAEHHOTO B
Hactoswen 3asske. OaHaKo cnegyer NOHUMaTb, YTO ONUCaHWE U KOHKPETHbIE NMPUMEpHI,
XOTS U YKasblBAOT Ha MNpeanoyvTUTENbHbIE BapuaHTbl OCYLLECTBNEHUS U306peTeHus,
JaHbl TOMbKO B KayecTBe WNMOCTpayuMM, MOCKOMbKY pPasnuYHble U3MEHEHUS W
MoAUUKaLMN B pamKax CYLLHOCTM N obbema M30OpeTeHns, packpbITOro B HACTOSALLEM
JOKYMEHTE, CTaHyT OYEBMAHbIMU CrieymanuctamM B JaHHoM obnactu u3 3aToro nogpobHoro
onncaHus.

[0245] Takke cneayetT MNOHMMATb, YTO KOHKPETHbIE YCTPOMCTBA W Crnocobbl,
NPOVNMOCTPMPOBAHHBIE HA MpunaraeMbiX YepTexax U OMMCaHHble B HDKECNEAYIOWEM
OonncaHnn, ABMAITCA NPOCTO NPUMEPHBLIMW BapuaHTaMmn BOMMOLLEHNsSt n3obpeTarenbCknx
KOHUEeNUun, OxapakTepusoBaHHbIX B npunaraemon  dopmyne  M300peTeHus.
CnepoBaTtenbHO, KOHKPETHbIE pasMepbl W Apyrne U3NYeckue XapakTepUCTUKM,
OTHOCALUMECSH K BapuaHTam OCYLLECTBMNEHUS, PACKPbITbIM B HACTOALWEM AOKYMEHTE, HE
crneayeT paccmaTpmBaTh Kak orpaHuymsarome, ecnv B hopmyrne n3obpeTeHnsa npsmo He
yKkasaHo wuHoe. [JOnOnHWUTENbHO, €Cnu He YKa3aHO WHOoe, CrneayeT MNOHUMmaTb, 4YTO
obCyXAEHNEe KOHKPETHOrO MNpu3Haka KOMMOHEHTA, MNPOXOASAWEro B  334aHHOM
HanpasneHun Unu BAOMNb HEro, UNN NOJ00HOIroO HE O3HaYaeT, YTO NPU3HAK UMW KOMMOHEHT
cneayeTt NpsMOW JIMHUM NN OCU B TAKOM HanpaBfeHUN UMM YTO OH MPOXOAMUT TOMbKO B
TakoM HanpasfeHUN WU Ha Takow NNockocTy 6e3 ApyrMx COCTaBMSOWUX HanpasrneHus

W OTKITOHEHWUW, €CNN HE yKa3aHo NHoe.
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[0246] XoTta 310 M300peTeHMe ObINno OMMCaHO B CBA3M C €ro KOHKPETHbIMMW
BapuaHTaMn OCYLLECTBIEHUSA, crnejyeT NOHUMaTb, YTO OHO MOXET ObiTb MOABEPrHYTO
janbHenwen mogudukaumm (mogudmkaymsm). [aHHaa 3asBka npegHasHavyeHa Aans
oxBaTa NntobbIX BapUaHTOB MCMONb30OBaHUS UNW agantaymm n3obpeTeHns, Cneayowmx B
LUenoMm npuHUMnam M3obpeTeHus U BKMIOYaLWMX Takue OTKMOHEHMSI OT HaCTOSLUEro
PacCKpbITUS, KOTOPblE BXOAAT B M3BECTHYIO UNU OOLLENPUHATYIO NMpakTuKy B obnactu
TEXHUKW, K KOTOPOW OTHOCUTCS M300peTeHnMe, N KOTOpble MOryT ObiTb MPUMEHEHbI K
CYLLIECTBEHHbIM NPU3HaKam, U3NOMEHHbIM BbILLIE.

[0247] Mockonbky HacToswlee wun3obpeTeHme MoxeT ObiTb BOMMAOWEHO B
Heckonbknx dopmax, ©6e3 OTCTynfneHnss OT CYTU CYLWECTBEHHbIX XapaKTepUCTUK
n3obpeTtenHns, crneayeT NOHUMaTb, YTO OMUCAHHbIE Bbille BApWaHTbl OCYLLECTBMEHMS He
AOMMKHbI OrpaHu4YMBaTh HacTosiee U3obpeTeHue, eCrnn He ykasaHO WMHOe, a Cckopee
AOMMKHbI TOMKOBAaTbCA LUMPOKO B pamKax CywHoOcTM M obbema unsobpereHus, Kak
onpeaeneHo B npunaraemon gopmyne unsobpeteHns. OnucaHHble  BapuaHThbl
OCYLLECTBNEHNS CcnejyeTt paccmarpuBartb BO BCEX OTHOLUEHMAX TOMbKO — Kak
WNNIOCTPaTUBHbIE, @ HE OrpaHMymnBaoLme.

[0248] PasnuuHble mogudnkaumm 1 3KkBUBaNEeHTHbIE YCTPONCTBA NpeaHa3Ha4EeHb!
ANS BKMIOYEHUsS B CYLWHOCTb M obbem un300peTeHMss n npunaraemon opmynbl
nsobpeteHna. CnepoBarenbHO, CrneayeT MNOHWUMAaTb, YTO KOHKPETHblE BapuaHTbI
OCYLLECTBMNEHNS SABMNAIOTCA MWNMOCTpaymMen MHOrMx cnocoboB, KOTOPbIMW MPUHLUMbI
HacTosiwero nsobpeteHnss MoryT ObiTb peannsoBaHbl Ha npakTuke. B Hukecneayowen
dhopmyne n3obpeTteHns ycnosms "cCpeacTaa nnoc PyHKUma" npegHasHaveHbl 4ns oxeara
CTPYKTYP, BbINOMHSIOWMNX OMNPEeAENEeHHYd YHKUUIO, W HEe TOMNbKO CTPYKTYPHbIX
3KBMBAreEHTOB, HO Takke SKBMBANEHTHbIX CTPYKTYp. Hanpumep, XoTs rBo3gb W LUypyn
MOryT HE ObITb KOHCTPYKTUBHbIMW 3KBMBANEHTamMm B TOM CMbICNE, YTO rBO3Ab MMeEEeT
LUUNNHLPUYECKYIO MOBEPXHOCTb ANSA CKPENEHUS AePEeBAHHbIX AeTanen BMecTe, Toraa kak
LYpYn MMEET BMHTOBYIO MOBEPXHOCTb AMS CKPENNeHUs AEepeBSAHHbIX 4eTanen BMecTe, B
obnacTtn KpenneHusa SepeBsaHHbIX AeTanen rso3ab U Lypyn SBNAIOTCA 3KBUBANEHTHbIMU
KOHCTPYKLUAMMN.

[0249] CnepyeT oTMETUTb, YTO TaMm, FA€ 34E€Cb NCNONb3YIOTCA TEPMUHBI “cepBep”,
“3alUMLLEHHLIN cepBep”’ UMM aHanorndHble TEPMUHbI, OMUCBLIBAETCA YCTPOWCTBO CBSA3MW,
KOTOpPOE MOXET UCMONb30BaTbCS B CUCTEME CBSA3M, €CMNWN KOHTEKCT He TpebyeT MHOro, U
He AOMMKHO TOMKOBAaTbCHA Kak OrpaHvuyMBarollee Hacrosuiee mnsobpereHvne kakum-nvbo
KOHKPETHbIM TUMOM YCTPOMCTBA CBA3W. Takum oOpasom, YCTPOWCTBO CBSI3U MOXET

Bknwoyatb B cebsa, 06e3 orpaHMyeHusi, MOCT, MapLUpPyTU3aTop, MNPOMEXYTOYHbIN
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MapLupyTusatop (poyTep), KOMMYTaTop, Y3en unu Apyroe YCTPOWUCTBO CBS3WU, KOTOpPOE
MOXET ObITb 3aLUULLEHHBLIM, 8 MOXET U HE ObITb.

[0250] CnepyeT Takke OTMETWUTb, YTO Tam, F4e€ B HACTOALWEM AOKYMEHTE Ans
AEMOHCTPaLUMN pasnu4YHbIX acrnekToB U300peTeHus mncnonb3yetrca Onok-cxema, ee He
cneayeT TOMKOBaTb Kak OrpaHWMYMBalOLLy0 HacTosiee wusobpeTeHne kakum-nubo
KOHKPETHbIM JTOTMYECKUM MOTOKOM WNN Nornyeckon peanusayuen. OnucaHHas noruka
MOXET OblTb pasgeneHa Ha pasnuyHblie norndeckne 6noku (Hanpumep, nporpamMmbl,
MOAYNN, (PYHKUMKM mMnn noagnporpammbl) 6€3 n3meHeHns obLmx pesynbTaToB MM UHOTO
OTKMOHEHUSA OT UCTUHHOro obbema msobpeteHns. YacTto nornyeckme 3nemeHTbl MOryT
ObiTb  pobaBneHbl, W3MEHEHbl, ONyLeHbl, BbINOMHEHbI B APYrOM MOPSAKE UK
peannsoBaHbl C WCMOMb30BaHUEM Pa3MNUYHbIX JOTMYECKUX KOHCTPYKUMA (Hanpumep,
NOrMYECKMX 3MEMEHTOB, LMKNMUYECKUX MPUMWUTUBOB, YCMOBHOW JIOTUKM W APYrUX
NOrMYECKMNX KOHCTPYKLMIN) 6e3 nsameHeHns obLymx pesynbTaTtoB U MHOMO OTKMOHEHUS OT
NCTUHHOro o6bema n3obpeTeHus.

[0251] PasnuuHble BapumaHTbl OCyLleCTBNEHUA un3obpeteHns moryT ObiTb
BOMMOLWEHbl BO MHOXECTBE pPasnUuHbIX OPM, BKMOYaA NOrMKY KOMMbIOTEPHON
nporpaMmbl AN UCMOMb30BaHUA C MPOLECCOpPOM (Hanpumep, MUKPOMNpPOLLECCOPOM,
MUKPOKOHTPOMNEPOM, LUPPOBLIM CUrHarNbHbIM NPOLECCOPOM UM KOMMbIOTEPOM 0bLLero
HasHa4eHus, N, ecnn Ha TO nowno, foboN KOMMEPUECKMA NPOLECCOp MOXET ObITb
ncnonb3oBaH AnNS peanu3ayMu BapUaHTOB OCYLLECTBNEHUS Uu3obpeTeHns nubo kak
€AVHbIN npoLeccop, nocneaoBaTenbHbI UK napannenbHeli Habop npoLeccopoB B
CUCTEME U, KaK TaKoBble, MPUMEpPbl KOMMEPYECKUX MPOLIECCOPOB BKMIOYAKOT, HO HE
orpaHuydmsatotca umm, Merced™, Pentium™, Pentium [I™, Xeon™, Celeron™, Pentium
Pro™, Efficeon™, Athlon™, AMD™ un T.n.), nporpammmpyemyrd noruky Aans
NCNONb30BaHMSA C NPOrpaMMUPYEMbIM NOMMYECKUM YCTPOMUCTBOM (Hanpumep, nonesou
nporpaMmmMmmpyemon BeHTunbHou matpuyen (FPGA) wnn gpyrum PLD), AuckpeTHbie
KOMMOHEHTbI, UHTErpanbHy CXemy (Hanpumep, UHTErparnbHylo CXemMy Ansi KOHKPETHOro
npunoxenusa (ASIC)) nnn niobble gpyrne cpeactea, Bknovas nobyro nx kombunHayuio. B
NMPYMEPHOM BapuaHTE OCYLLECTBIEHUS HacTosALEro n3obpeTeHns NpemmMyLLECTBEHHO BCS
CBA3b MeXAy nonb3oBaTendaMu U CepBepoM peanusyeTcs B Buae Habopa komaHa
KOMMbIOTEPHOM MPOrpamMmbl, KOTOPbIA MNpeobpasyeTcs B MCMOMHAEMYK) KOMMbIOTEPOM
hopMy, COXpPaHAETCHA Kak TakoBOM Ha MAaLLMHOYMTAEeMOM HOCUTENE WU BbINOMHAETCS
MUKpPOMpPOoLEeCCOpOM Noj ynpasneHMeM OonepaUoOHHON CUCTEMBI.

[0252] Nornka KOMMNBIOTEPHOW MporpamMmbl, peanusyllas BCe WNM  YacTb
PYHKLUMOHArbHbBIX BO3MOXHOCTEW, OMUCAaHHbLIX B HACTOALEM AOKYMEHTE, MOXET ObITb

BOMJIOLLEHa B pasnuUyHbiX hopmax, BKMoYas OpMy UCXOLHOrO KoAa, KOMMbIOTEPHYHO
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nucrnonHaemyro opmMmy 1 pasfnuHble NPOMEXYTOYHbIEe opMbl (Hanpumep, ¢OpMblI,
CreHepupoBaHHble accembrnepom, KOMMUMASTOPOM, KOMMOHOBLUMKOM WM FOKaTOPOM).
NcxogHbln kog MOXET BKMwYaTb B ceBA  Cepuio  KOMMbIOTEPHbIX MPOrpamMmMHbIX
WHCTPYKUWA, peann3oBaHHbIX Ha mnoboM M3 pasnuuHbIX S3bIKOB MPOrpaMMUpOBaHUS
(Hanpumep, OBBEKTHBIN KOA, SA3blk accembnepa mnu A3blk BbICOKOrO YPOBHSI, TAKOW Kak
Fortran, C, C++, JAVA unn HTML. Bonee TOro, cywecTBYIOT COTHU AOCTYMHbIX
KOMMbIOTEPHbIX SA3bIKOB, KOTOPbIE MOMYT MCMOMb30BaTbCA ANS peanv3auunm BapuaHToB
ocyLlecTBneHns m3obpeteHns, cpean Haubonee pacnpoCTpaHeHHbIX sBnsawTca Ada;
Algol; APL; awk; Basic; C; C++; Conol; Delphi; Eiffel; Euphoria; Forth; Fortran; HTML;
Icon; Java; Javascript; Lisp; Logo; Mathematica; MatLab; Miranda; Modula-2; Oberon;
Pascal; Perl; PL/I; Prolog; Python; Rexx; SAS; Scheme; sed; Simula; Smalltalk; Snobol;
SQL; Visual Basic; Visual C++; Linux n XML.) ans mMcnonb3oBaHuUs C PasnnyHbIMK
OnepayMoHHbIMA CUCTEMaMMN UMW ONEepauymoHHbIMN cpeaamun. VICXOAHbIN KOA MOXET
OnpeaensiTb U UCNONb30BaTb PasfuYHble CTPYKTYPbl AAHHLIX W KOMMYHWUKaLMOHHbIE
coobuwjeHns. NcxoaHbim ko MOXeT ObiTb B MCMOMHAEMOW KOMMbIOTEPOM dhopme
(Hanpumep, 4epes WMHTEPNPETaTop), WU UCXOAHbIN KOA MOXeT ObiTb npeobpasoBaH
(Hanpumep, 4Yepes TpaHCNATOp, accembnep WNU KOMMUMATOP) B UCMOSTHAEMYIO
KOMMbIOTEPOM hOpMY.

[0253] KomnbtoTepHas nporpamma MoxeT ObiTb 3adukcnposaHa B nobon dopme
(Hanpumep, B bopMe UCXOAHOro Koga, B popmMe WUCMOMHAEMOro KOMMbIOTEPOM hanna
UNnu B NPOMEXYTOYHON Gopme) nMbO MOCTOSIHHO, NMMOO BPEMEHHO Ha MaTepuarnbHOM
HocuTene uHOpMauMKu, TakOM Kak MOMynpoBOAHMKOBOE 3anoMuHarolee YCTPOUCTBO
(Hanpumep, O3Y, M3Y, MN3Y, SCMAMN3Y unu nporpammupyemoe Ha dnaw-namatn O3Y),
YCTPOMCTBO MAarHUTHOM NamaTu (Hanpuvep, AUCKeTa Wnu  CTauUOHapHbIA  AUCK),
onTMYEecKoe 3anomuHawee ycrpouctso (Hanpumep, CD-ROM wnmn DVD-ROM), PC-
kapta (Hanpumep, PCMCIA-kapta) wnu agpyroe 3anomuHawowee YCTPOUCTBO.
KomnbloTepHas nporpamma MoxeT ObiTb 3adukcupoBaHa B nobon copme B curHane,
KOTOpPbIM MOXET ObITb NnepefaH Ha KOMMbIOTEP € UCMOMNb30BaHMEM MOOON N3 pasfnmnYHbIX
TEXHOMOIMN CBA3W, BKIOYAs, HO HUKOMM OBpasoM He OrpaHMYMBasiCb UMW, aHanorosble
TexHonoruy, UundpoBble TEXHOMOrMKM, ONTUYeckMe TexHonoruv, 6HecnpoBoaHble
TexHonorun (Hanpumep, Bluetooth), ceTeBble TEXHOMOrMN N MEXCETEBLIE TEXHOIOMMN.
KomnbloTepHas nporpamma MOXET pacnpocTpaHaTbCa B nobon bopme B BUAE CbEMHOMO
HocuTEenss  uMHOPMaUUM € COMPOBOAMTENBHOW  MEYaTHOW WM SMNEKTPOHHOW
AOKyMeHTaumen (Hanpumep, kopoboyHoe nporpammMmHoe obecneyeHune), npeaBapuTEnbHO

3arpyxatbCsi B KOMMbIOTEPHYO cucTemy (Hanpumep, Ha cuctemHom [13Y  wnm
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CTaUMOHAPHOM [JUCKE) WU PacnpoCTPaHATbCA C CepBepa WM 3MEeKTPOHHOW [OCKU
06 bABNEHUN Yepes cuctemy Cessn (Hanpumep, NHTepHeT unm BcemumpHyo ceTb).

[0254] AnnapaTHas norvka (Bkn4Yasg  nporpaMMupyemyro  FIOrMky  Ang
NCNONb30BaHWA C NPOrpamMmMuUpyemMbIM NOrMYECKUM YCTPOWUCTBOM), peannsytoLwas Bce unm
4yacTb (PYHKUMOHANbHbIX BO3MOXHOCTEWN, OMWUCaHHbIX B HaCTOSILLEM AOKYMEHTE, MOXET
BbITb paspaboTaHa ¢ MCNONb30BaHNEM TPAANLMOHHbBIX PYYHbIX METOA0B UM MOXET ObITb
paspaboTtaHa, cobpaHa, cmogenupoBaHa WM 3a40KYMEHTUPOBaHa 3MEKTPOHHbIM
cnocobom c NCNonb3oBaHMeM pasnnyHbIX WHCTPYMEHTOB, Takux Kak
aBToMarmauposaHHoe npoektmposaHme (CAlP), A3blik onucaHus  annapaTHoro
obecneveHus (Hanpumep, VHDL wnu AHDL) wnn a3bik nporpammupoBaHus PLD
(hanpumep, PALASM, ABEL wnu CUPL). AnnapatHas noruka Takke MOXeT ObITb
BCTPOEHAa B 3KpaHbl OTOOpaeHWs ANs peanv3auMM BapuUaHTOB OCYLLECTBMNEHUS
n300peTeHns, KOTOpble MOIYT MNPEeACcTaBnsaTb CcOOOM  CEerMEeHTUPOBAHHbIE  3KpPaHbl
OTODpPaKEHUS, aHanoroBble 3KPaHbl OTOOPaKEHMs, UMAPOBLIE 3KpaHbl OTOOpPaXKeHUs,
3MNEKTPOHHO-NyYeBble  TPyOKW, CBETOAMOAHbIE  3KPaHbl, MMAa3MEHHble  3KpaHbl,
XNAKOKPUCTANNNYECKUE ANOAHbIE 3KPaHbl U TOMY Nojo6Hoe.

[0255] Mporpammupyemast normka MoxeT ObiTb yCTaHOBNEHa NMBO MOCTOSIHHO,
nmbo  BPEMEHHO Ha  MarepuanbHOM  HocuTene  WMHpopmMauuu, TakoM  Kak
nonynpoBOAHNKOBOE 3anomMuHarowee ycrtpouctso (Hanpumep, O3Y, T13Y, [MN3Y,
OCIM3Y unu nporpammupyemoe Ha dnaw-namatn O3Y), mMarHMTHoe 3anomMmuHaoLllee
YCTPOUCTBO (Hanpumep, AUCKETa UNN CTaLMOHaPHbIN AUCK), ONTMYECKOE 3anoMUHatoLlee
yctponcteo (Hanpumep, CD-ROM wnn DVD-ROM) wunu ppyroe 3anomuHaroLlee
ycTponcteo. [lporpammumpyemas normka MoxeT ObiTb 3adukcmpoBaHa B curHane,
KOTOpPbIA MOXET ObITb NepeaaH Ha KOMMbIOTEP € UCNOMNb30BaHMEM MOOON N3 pasnmnYHbIX
TEXHONOIMN CBA3W, BKMOYas, HO HUKOMM OOpasoM He OrpaHMYMBasiCb UMW, aHanorosble
TexXHonormy, UundpoBble TEXHOMOrMK, OnTUYeckMe TexHonormv, 6GecnpoBoaHble
TexHonorun (Hanpumep, Bluetooth), ceTeBble TEXHONOMMM U TEXHOMOIMN MEXKCETEBOIO
B3aMmoaencTeua. [lporpammupyemas rormka MOXET pacrnpoCTPaHATbCs B BuAe
CbEMHOro HocuTenst MHdopmauum ¢ CONpPOBOAUTENBHOM MEYaTHOW WM 3MNEKTPOHHOWN
AOKyMeHTaumen (Hanpumep, kopoboYyHoe NporpammMHoe obecnedyeHune), npesBapuTEnbHO
3arpykaTbCsi B KOMMbIOTEPHYIO cucTtemy (Hanpumep, Ha cuctemHoe [13Y wnm
CTauMOHapHbIN AUCK) UMW PacnpOCTPaHATLCA C CepBepa WNU  3MEKTPOHHOW AOCKM
06 BbABNEHUN Yepe3 CUCTEMY CBA3N (Hanpumep, NHTepHET unu BcemupHyro ceTb).

[0256] Bcsikun pas, korga B ONMCaHWMW yKasaH AuanasoH, Hanpumep, AuanasoH
Temneparyp, AuanasoH BPEMEHM WNM AuanasoH CcocTaBa WM KOHUEHTpauuwu, BcCe

NPOMEXYTO4YHbIE AMana3OHbl U NogAMaNAa30HbI, a TakXke BCe nHamBuayarnbHble 3HA4YEHUSA,
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BKITIOYEHHbIE B YKasaHHble AMana3oHbl, NpefHasHadYeHbl ANS BKMOYEHUS B PacKkpbITUE.
Cnegyet noHuMmMaTthb, 4To nobble NoaANaNa3oHbl UMK OTAENbHbIE 3HAYEHMA B AManasoHe
Unu nogavanasoHe, KOTOpble BKMOYEHbl B MPUMBELEHHOE B HAacCTOALWEM JAOKYMEHTe
onucaHue, MoryT ObITb UCKIMIOYEHbI U3 NPUBEAEHHON B HACTOSILLEM AOKYMEHTE (POpMYyribl
n3obpeTenHuns.

[0257] B KOHTEKCTE HaCTOALIEro LOKYMEHTa, TEPMUH "coaepxalymn" sBnseTcs
CMHOHMMOM TepMMHOB "BKnovawwmn B cebqa", "cogepxawunm B cebe" unm
"xapakrepusyembin' N SBNAETCA WHKMIO3MBHbIM WMMW  OTKPbITBIM W HE UCKIOYaeT
AOMOMHUTENbHbIX, HEYYTEHHbIX JMEeMEHTOB wunn 3tanosB cnocoba. B koHTekcTe
HaCTOALLEro AOKYMEHTa, TEPMUH "COCTOAWMA 13" ncknovaeT nobon 3NemeHT, sTan unu
WHIPEANEHT, HE YKasaHHble B anemeHte opmynbl un3obpeteHns. B KoHTekcTe
HacToOALLEro AOKYMEHTa, TepMMH "COCTOSALMA MO CywecTBy W3" He UCKMYaeT
MaTepuanoB WNU 3TanoB, KOTOPble CYLIECTBEHHO He BMMSAIOT Ha OCHOBHbIE U HOBbIE
XapaKkTEPUCTUKN nNyHKkTa opmynbl mn3obpeteHms. LUupoknn TepmmH "cogepxkawmn”
npegHasHa4vyeH Ansa oxesaTta 6onee y3Koro TeEpMUHa "COCTOSLWMI MO CywecTsy M3" 1 ewe
Bonee y3koro TepmuHa "coctoswmn us". Takum obpasom, npu mobom U3NOXKEHUN 34eCh
hpasbl "cogepaliun ognH unm donee anemMeHToB OopmMynbl 3obpeTeHus” (Hanpumep,
"cogepxawmn A), dpasa npepHasHadeHa ans oxesata Oonee yskoro, Hanpumep,
"cocTtosawmn no cyuwjectsy u3 A" n "cocrtoawmn ns A". Taknm obpasom, 6onee wmpokoe
cnoso "copepxawmn" npegHasHadeHo Ans obecrneyeHms KOHKPETHOrO OCHOBaHMS Mpwu
KaXKaOM MUCMNonb3oBaHMM 3gecb nnubo "coctoawmmn no cyuwlectsy m3", nmbo "cocroswmm
n3". N3obpeteHne, nnncTpaTtMBHO ONUCAHHOE B HAaCTOSILLEM AOKYMEHTE, MOAXOASLUM
o6paszom MOXET ObITb MPMMEHEHO Ha NPaKTUKE B OTCYTCTBUE KaKOro-nnbo anemeHTa nnm
3MIEMEHTOB, OrPaHMYEHMS1 WM OrPaHUYEHUIN, KOTOPble KOHKPETHO HE pacKpbiTbl B

HacCTOSALLEM [LOKYMEHTE.



®OPMYIJIA NUSOBPETEHUA

1. Cnocob n3snevyeHns NpoayKTOB U3 UCXOAHOrO CbiPbS, COAEPXKALLUA 3Tarbl:

NOny4YeHne NCXOLHOrO CbipbS;

3anmcb Npoduna NCXOLHOrO Cbipbs B 6a3y AaHHbIX, CBA3AHHYIO C NPOLECCOPOM;

npeaocTaBneHne uHdopmMauum peanbHoro BpeMeHU 06 UCXO4HOM  Cbipbe
npoueccopy Ans ONTUMMU3auUn NpeaBapuUTENbHO 3arpy»KeHHOW peLenTypHOU NporpaMmbi
ANSi pasjeneHnsi UCXOAHOrO CbiPbs HA KOMMOHEHTbI;

pasgeneHne  UCXOAHOTO  Cbipbsi  Ha  KOMMOHEHTbl B COOTBETCTBMM C
MaLLUMHOYUTAEMbBIMA  MHCTPYKLUMSIMW  PELIENTYPHON MpOrpaMmbl, NpPeoCTaBNEHHbIMM
MPOLECCOPOM, MPUYEM MHCTPYKLMM OCHOBaHblI Ha ykasaHHOM npodune u uHdopmaymm
peanbHOro BpEMeEHU 06 NCXO4HOM CbIpPbE;

NpUYeM OTAENsiEMblE KOMMOHEHTbI BKMOYalOT B cebsa ogHO wmnm Gonee wus
KMAKOCTEN, TBEPAbIX BELLECTB, BOMNOKHA, TEPMNEHOB, NONMPEHONOB, MMHepanos, 6enkos

NN nx koMmGuHayuun.

2. Cnocob no n. 1, KOTOPbIW BKMOYAET B c€6A NPOMbIBKY MCXOLHOMO Chipbs NYTEM:

obecneyeHnss INEKTPONU3HON SHENKN, MWMEIOWEN EAMHCTBEHHYID SIYENKY,
cofep)KalLlyto aHoA W KaToA, U CONEBOW 3MNEKTPOSNT,

NponycKaHne 3NeKTPUYeCcKoro Toka OT KaToAa K aHogy AN MOnyYeHus pacrteopa
csobogHoro xnopa, sknovarLero B cedbs HOCI, npu aTom pH pactBopa cocTtasngaeT ot 5
ao7,un

NPUMEHEHME pacTBopa K UCXO4HOMY ChbIPbIO.

3. Cnocob onTummnsaymm B peanbHOM BpeMeHM 06paboTkM MCXOAHOrO Chbipbs,
copeprkallun stanbl:

npeaBapuTenbHasa 3arpyska peuenTypHOW nporpammbl Ha MpPOLECCop, MpUyem
peuenTypHaa nporpaMma COAEPKWT MAaLLUMHOYMTAEMbIE WHCTPYKUUN  pelenTypHON
nporpamMmMbl ANst HACTPOWKU NapamMeTPOB YNpPaBleHNs TEXHONOMMYECKMM NPOoLECCOM,;

3anncb NPogUns NCXOLHOrO Cbipbs B 6a@3y JaHHbIX, CBA3AHHYIO C NPOLECCOPOM;

3anncb uHdopmMauum o6 WCXOAHOM Cbipb€ W NPEeAoCTaBMNEHME YKa3aHHOW
MHOpMaUmn NpoLeccopy;

BbINMOMHEHNE  KOPPEKTUPOBKM B  peanbHOM BPEMEHM  MAaLUMHOYUTAEMbIX
WHCTPYKUMA pPELENTYPHOW MporpaMmbl Ha OCHOBe ouudpoBaHHOro npodunsa wn/unu

MHpopmaLmm 06 NCXOAHOM CbIpbE;



NpUYeM KOPPEKTUPOBKU, KOTOPbIE JOMKHbI ObITb NPUMEHEHBI K MALLMHOYMTaEMbIM
WHCTPYKUMAM  pPeLenTypHOM  Mporpammbl,  BblYUCNAET  LUDPOBOM  anroputm
3P PEKTMBHOCTN HA OCHOBE ouupoBaHHOro npodunsa nmnmn nHgopmaymm o6 NCXo4HOM
Cbipbe; U

NMPUMEHSIIOT CKOPPEKTUPOBAHHbIE MALUMHOYUTAEMbIE WHCTPYKLUUW PeLenTypHON

nporpammbl K HACTPOWKaM NapameTpoB YNpPaBneHUss TEXHONOMMYECKUM MPOLECCOM.

4. Cuctema AN N3BrneYeHms NpoayKTOB N3 NCXOLHOO Chipbsi, COAEPXKaLLaAs:
YCTPOUCTBO 0OpaboTKM WUCXOAHOrO CblPbsl, BbLIMOMHEHHOE C BO3MOMXHOCTLIO
BbINOMHEHMSA psiaa 3TanoB 06paboTkM UCXOAHOrO Chbipbsi B COOTBETCTBMU C PELENTYPHON
NpPOrpamMmon;
annapar, BbIMOMIHEHHbIN C BO3MOXHOCTbIO OCYLLECTBMNEHNS CBA3N C YCTPOUCTBOM
06paboTkM WCXOAHOrO CbipbSi M C BO3MOMXHOCTBI YNPAaBMEHUA TEXHONOMMYECKUM
npoueccom 3TanoB 06paboTKn NCXOLHOMO ChIPbs; U
MHOXECTBO AaTYMKOB, CBA3AHHBLIX C YCTPONCTBOM 00paboTkM MCXOAHOrO Chipbs U
BbINOSIHEHHbIX C BO3MOXHOCTbIO Nnepegayn npoduns UCXOAHOro Cbipbs U MHGOPMaLUK
06 NCXOA4HOM CbIpb€ B YKa3aHHbIN annapar,
NpUYYEM yKasaHHbIA annapar CoAEPXMT:
Onok namaTn 4N XpaHeHus PeLEenTYPHOW NPOorpamMmbl, KOTOPbIM COAEPXUT
CMUCOK MALLUMHOYMTaAEMbIX WHCTPYKLMW peLenTypHOU nporpamMmbl ANA  ynpasneHus
TEXHOMOrMYeCckMM npoLeccoMm 3atanos o6paboTKM WMCXOAHOrO CbIPpbS, MPUYEM CrUCOK
MaLLMHOYUTAEMbIX WHCTPYKUUA  peLUenTypHOM nNporpamMMbl  COAEPXUT  KOMaHAHbIe
WHCTPYKUMM, Kaxaasi M3 KOTOPbIX HasHayaeT CoOTBETCTBYWOLWMMA dT1an obpaboTku
NUCXO4HOrO Cbipbsl 334aHHOW ynpaBnslowWen komaHae cpean Habopa 3agaHHbIX
ynpaBnsAoLWMX KOMaHa;
3MNEKTPOHHOE XpaHunuile, coaepxawee ©0asbl JaHHbIX ANS  XPaHEHMWS
NpodUnNa UCXOAHOrO Cbipbs U MHPOopMaLMnN 06 NCXOLHOM CbIPbE;
npoueccop Ans BbINOMHEHUS KOPPEKTMPOBKM B peanbHOM BPEMEHMU
MaLUMHOYNTAEMbIX UHCTPYKUUA pelenTypHOM nporpaMmMbl B COOTBETCTBMU C Npodounem
NCXOLHOrO Cbipbsi M MHGOpMaUnen 06 NCXOAHOM Chipbe U3 6a3 AaHHbIX;
npyyemM nNpefycMoTpeHa BO3MOXHOCTb BBEAESHUSA NPOPUNA UCXOAHOrO Cbipbs U
MHpopmaumm 06 UCXOZHOM Chbipb€ B LUUMDPOBON anroputMm 3PMEKTUBHOCTA  ANS
BbIYNCIEHNS KOPPEKTUPOBOK MALLMHOYUTAEMbIX MHCTPYKLUA PELEnTYPHON NporpamMmbl 1
oNTMMM3aLUMM  KOMaHAbl  YNPaBNEHWs  TEXHOMOrMYeckuM  MpoueccoMm  nepej
nocnefoBaTenbHbiM  BbINOMHEHWEM  MAaLUMHOYMTAEMbIX  WHCTPYKUUA  peuenTypHOU

nporpammbl B CMINCKE MHCTPYKLMA.



5. YcTponcTso Ans NpOTUBOTOYHOW UG IY3MOHHOW 3KCTPakUmnn, cogepxallee:

YATNVHEHHbIN KOPNYC, UMEOLLUA BXOAHOE OTBEPCTME, CMEXHOE C NEPBbLIM KOHLIOM,
N BbIXOAHOE OTBEPCTME, CMEXHOE CO BTOPbIM KOHLIOM, NPUYeM NpoAornbHas OCb Kopnyca
HaknoHeHa BBEPX OT NEPBOro KOHLa KO BTOPOMY KOHLLY;

BpallaeMbl LUHEKOBbLIA TPAHCMOPTEP, UMEIOLMIA NO MEHbLUe Mepe OAWH, Mo
CYLLECTBY, CnuparnbHbI NPOMET, PacnonoXeHHbIN BHYTPU KOPMyca M BbIMOMHEHHbIA C
BO3MOXHOCTbIO NMOBOPOTA BOKPYr CBOEW NPOAOMbHOM OCK ANSA NEPEMELLEHNST UCXOLHOrO
CbIpbsl, NOANEXALLEro 3KCTPaKLUMM, OT BXOLHOTO OTBEPCTUS K BbIXOAHOMY OTBEPCTUIO;

CPEACTBO ANS BBEAEHWUS 3KCTPArvpyroLlen XXUAKOCTU B KOPNyC Takum obpasom,
yToObl  3KCTparvpyloLjas KMAKOCTb CTekarma Mo Koprnycy B NPOTUBOTOKE C
3KCTparmpyemMbiM UCXOAHbBIM CbIpbEM;

CPEACTBO AN OTBOAA KMAKOCTW, 3KCTParMpoOBaHHOW W3 MCXOAHOMO Cbipbsl, U
BO3BpaTa YKasaHHOW XMAKOCTM B KOpnyc Takum obpasom, 4ToObl BO3Bpawjaemas
KMAKOCTb KOHTaKTMpOBarna ¢ 3KCTparnpyemMbiM UCXOAHBIM CbiPbEM;

HacocC ANSi CHKEHWS AaBneHns BHYTPU Kopnyca.

6. YcTtpouctBO ANA MNPOTUBOTOYMHOW ANMPPYIMOHHOW 3IKCTpakuyum no n. 5,
AOMNONHUTENBbHO CoAepKaLLee BO3AYLUHYIO LUMIO30BYIO KaMepy, PaCrONOXKEHHYIO CMEXHO
C BXOAHbIM OTBEPCTUEM TakuMm 0Opasom, YTO nognexaiiee 3KCTpakuum UCXOLHOE Cbipbe
MOXeT ObITb BBELEHO 4epes BXOAHOE OTBEPCTME Ha Bpawaembl LLUHEKOBbIV

TpaHcnopTep.

7. YCTPOMCTBO ANS NPOTUBOTOYHOM ANDPPY3MOHHOM 3KCTpakumm no n. 6, B
KOTOPOM BO3AYyLLUHas LUMIO30Basi Kamepa COAEPXMXUT BO3AYXOHENPOHMLAEMbIA COCYA,

NMEIOLLMIA OTKPbIBAEMYIO BEPXHIO CTOPOHY M OTKPbIBAEMOE JHO.

8. Cnocob u3BneyYeHUs MpOAYKTOB W3 WUCXOAHOro Cbipbsi NO M. 1, B KOTOPOM
NCXOAHOE Cbipbe pasfensioT Ha KOMMOHEHTbl C WCMONb3OBaHMEM YCTPOWCTBA ANS

NPOTUBOTOYHOW ANGPYIMOHHOW 3KCTpaKUMK Mo . 6.

9. Cnocob u3BneYeHUs MpPOAYKTOB W3 WUCXOAHOro Cbipbsi MO N. 1, B KOTOPOM
NCXOAHOE Cbipbe pasfensioT Ha MPOAYKTbl, U ABa unu Gonee npoaykToB (MOBTOPHO)

06 BbeAMHAIOT NYTEM NPOTMBOTOUYHON NHAY3NN.



10. [JekopTukarop ANS MOMy4YeHUst NOnesHbIX NPOAYKTOB U3 UCXOAHOMO CbipbS,
copeprraLyui;

- napy Bpawawwuxcad  KanMbpOBOYHbIX  3NEMEHTOB, BbIMOMHEHHbIX C
BO3MOXHOCTbIO 3aaHNA pasmepa UCXOAHOrO CbiPbS, MPOMYCKaeMoro MeXxay HUMK,

- PEXYLLYIO rOMnoBKy ANA PE3KU UCXOAHOMO CbIPbS,

- NEePBbIN BPaLLALWMACA PEXYLUUIN SNEMEHT ANA U3BNEYEHUS NEePBOro NPOAYKTa,
coaepallero KOCTpy, W3 WUCXOAHOro CbipbS C  WCMOMb30OBaHMEM BpaLlatoLLerocs
PEXYLLEro anemeHTa,

- BTOPOW BpaLLaAOLLNACA PEXYLLMA 3NEMEHT AN U3BMNEYEHUS BTOPOro NPOAYKTa,
COAepKaLlero Kopy, U3 UCXOLHOMO Chipbs, MPUYEM OCTaTOYHbIN Ny® COCTaBNSeT TPEeTUin
NPOAYKT, U

- OTAENbHbIE BbIXOAHbBIE OTBEPCTUS ANA KaXAOro U3 NepBOro Npoaykra, BTOPOro

NPoAYyKTa 1 TPETbEro NPoAyKTa.

11. Cnocob um3BneYeHus npPoAYKTOB U3 UCXOZHOro Chipbs Mo M. 1, B KOTOPOM
NCXOAHOE Cbipbe PasfensioT Ha KOMMOHEHTbl C WUCMONb3OBaHWEM JAeKkopTukaropa no
n. 10.

12. Cnctema Ansa nssnevyeHns NPoAYKTOB N3 UCXO4HOrO Cbipbsi, COAEPKAaLLas:

AEKOPTMKATOP, BbIMNOMHEHHbI C BO3MOXHOCTbIO BbIMOMHEHUST psga  dTanos
A.EKOPTUKALMN NCXOZHOMO Chipbsi B COOTBETCTBUMN C MPOrpaMmMon,

annapar, BbIMNOMHEHHbIN C  BO3MOXHOCTbIO  OCYLUECTBMEHUS CBS3M C
AEKOPTUKATOPOM U C BO3MOXXHOCTbIKO YNPaBneHMUs TEXHONMOMMYECKMM NPOLLECCOM 3TarnoB
06paboTKM UCXOAHOTO CbIPbs; U

MHOXECTBO [JaTyMKOB, CBSI3@HHbIX C [JEKOPTUKATOPOM WU  BbIMOMHEHHbIX C
BO3MOXHOCTbIO Mepegayn MHdopmMauyum aekoptvkaropa u mHgopmMauyum ob MCXOAHOM
Cbipbe B YKasaHHbI annapar,

MPUYEM YKasaHHbIM annapar COAEPXKMT:

6rnok namaTM ANS XpPaHEHUs NporpaMmbl AEKOPTUKALMM UCXOZHOrO  Chbipbs,
KOTOPbIA COAEPKUT CMMCOK MALUMHOYUTAEMbIX MHCTPYKLUUI MporpaMMbl AEKOPTUKaLUM
NCXOLHOrO Cbipbsi AN YNPaBNEHUS TEXHONOMMYECKUM MPOLECCOM 3TanoB 4EKOPTMKALMM
MCXOLHOTO  Cbipbsi, MPUYEM CMUCOK MALLUMHOYUTAEMbIX WHCTPYKUMA MpOrpammbl
AEKOPTUKALMN UCXOAHOTO ChIpbsi COAEPKUT KOMaHAHbLIE MHCTPYKLMU, Kaxaast N3 KOTOPbIX
HasHayaeT COOTBETCTBYWOLMA 3Tan AEKOPTUKAUUW WCXOAHOTO CbipbS  3a4aHHOM

ynpasnsitoLLen kKoMaHae cpeamn Habopa 3agaHHbIX YNpaBnsioLwmnx KOMaHa,



3MEKTPOHHOE XpaHunuule, coaepxaiwyee 6asbl JaHHbIX ANsi XpaHeHus npoduns
NCXOZHOrO Cbipbs U MHAOPMaLun 06 NCXOAHOM CbIpbE;

npouyeccop Ans  BbINOMHEHWS  KOPPEKTUPOBKM B pearlbHOM  BPEMEHMU
MaLLMHOYUTAEMbIX WHCTPYKUUA Nporpammbl  AEKOPTUKALMM  UCXOAHOrMO  Cbipbsi B
COOTBETCTBUM C MHGOPMaLMEN fekopTukaTopa n nHcopmaymen o6 MCXOLHOM Cbipbe U3
0a3 faHHbIX;

npu4emM npesycMoTpeHa BO3MOXHOCTb BBEAEHUA UHOpMaUMK AeKkopTukaTopa u
uHpopmaumm 06 UCXOAHOM Cbipbe B UudbpoBon anroputm 3HDEKTUBHOCTU ANS
BbIYMCNEHNST KOPPEKTUPOBOK MAaLUMHOYUTAEMBIX WUHCTPYKLUA [EKOPTMKALMM UCXOLHOrO
CbipbS U ONTUMM3AUUM KOMaHAbl YMNpaBneHUs1 TEXHOMOrMYECKUM NPOLLECCOM Nepes
NoCneAoBaTeNbHbIM  BbINOMHEHMEM  MALUMHOYUTAEMbIX  MHCTPYKUMW  Mporpammbl

AEKOPTMKALUN UCXOLHOMO CbIpbsi B CMINCKE MHCTPYKLMA.

13. Cncrema no n. 12, AONOMNHUTENBHO CoaepKalasa YyCTPOUCTBO NPOTMBOTOYHOM
Anddysnmn no n. 6, B KOTOPOM LEKOPTUKATOP BbIMNOSTHEH C BO3MOXHOCTBIO NPOU3BOAUTL
ofgHO unun 6onee u3 Kopbl, KOCTpbl Unn nyba B KayecTBe WUCXOAHOrO CbipbA ANS

YCTPONCTBA NPOTUBOTOYHON Anchchy3mn.

14. Cncrema gnsa obpaboTkM UCXOAHOrO Chbipbsl, coAepallas LeKkopTukaTop no
n. 10, NPOTUBOTOYUHBIN 3KCTPAKTOP MO M. 6, NPecc n CyLUNIKY, B KOTOPOU:

(i) ncxogHoe chbipbe MpPOMycKalwT 4epes AESKOPTUKATOP W pasgenstoT Ha nyob,
KOCTpPY 1 KOpPY;

n

(i) no meHbwen mepe ogHO M3 nyba, KOCTPbl W KOPbl MPOMYCKAaKT 4vepes

MPOTMBOTOMUHbIV 3KCTPAKTOP, MPECC U CYLUMKY.

15. Cuctema no n. 14, B KOTOPON OA4HO MM oba u3 KOCTPbl N KOPbl NOABEpPratoT
NMPONN3y ANS NONyYeHUst 0g4HOro unn 6onee us gerTs, 4PEeBECHOro ykcyca (MMPONU3HON

KMCNOTbI), Bogopoga u 6uoyrns.
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LT/TI

dpyKTOBaA BOAA Ha NMHUKO
pasnuBKN UNN YNakoBKY

epMuyeckas
cTabunusaums
NAKoC

NcxopHoe
chbipbe
H
W/
Y " HaBasnom
B, S
7 OkcTpakT CCE Mpouecc
7
OKCTPAKUMSA  Zorssrmsssmmssrosssossns et gttty BbINapMBaHnA P2 KoHLeHTpaT coka
CCE 7 - ‘ % " Ha NMHUIO Pa3nuBKK
:
e P UM ynakoBKy
1 CoKk unu Hasanom (1 - 70 no
7% -
zf;;/ OnHOCTOPOHHE KOHLIEHTPUPOBaHHbIN hpykTOBas Bpukcy)
%/  pacTBOp C BOJIOKHOM C NoKa3aTenem BOAA ANA
"""""""""""""""""" oT 0 go nonHoro no bpukcy CMelInBaHna
C BOJIOKHOM
O6paboTka P 3 o
s, aTOPHbIN
BOJIOKHA  gwwssssssnn Pl KOTEN
O6paboTaHHoe /
nopybneHHoe
BOMOKHO ¢ 7 BonokHo
%
%
3 BONoKHO A4ns CMELLMBaHWA %%
e
Moece ¢ opyKTamn unu
Eﬁ;c PpYKTOBOIA BOZOW | CMECDH BOJOKHA W ppeesmossmooswosmmoosmooons
. e, s XKUOKOCTU
BONOKHa gL CMECUTEbHbIA P
y | PE3EPBYAp gt i 5 CMELLMBAHME
! Mope HOXOM
¢3 BonokHo (80%
% / BNaXHOCTW) ANs
i’ nacrepusauym é}
%
Tepmunyeckas * . .
cTabunuaaums Miope ¢ 0QHOCTOPOHHEN KOHLIEHTPaLmei ¢
BONOKHA nokasatenem oT 0 go nonHoro no bpukcy,
noanexatiee nacrepusmumm

AcenTtunyeckas
ynakoBKa HaBasiom
BONOKHa / niope /
XKMAKOCTU
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CCE1
WnHtepsan | UnTtepean | UHTepean | Boixon | Bbixoa
HoctynHo | TMogava Mopava |BeIxogHOI Bnepeq, Hasap nojauu BbIXOAa BbIXOAA coka | BoOnokHa
pyKTOB BOAbI Bpukc pykTOB coka BONOKHA
BKI 2000 3000 7 30 21 0.00 70.83 12.50 4250 750
Cymm. nHTepBan CymM. uHTEpBan BbIXo4a
BbIXO4a CoKa BOJIOKHA
CCE2
DoctynHo | [opaya Mopaya |BeixogHon Bnepes Hasag | WHTepBan | UHtepsan | UnTepsan | Beixop | Beixog
dhpykToB BoAbl Bpukc nopayu BbIXOAa BbIx0oA4a coka | BOJOKHa
pykTOB coka BOMOKHa
BKN 2000 3000 5 30 21 0.00 70.83 12.50 4250 750
1
I'padpuk Mopaya Boixog Cymm. | BxogHon |BmectumocTb| [ocTynHo
HuxHss OcraTtok | MycTtota | BepxHsas Bnepes Hasag | HoctynHo Coka coka Bpukc | Bpuke
KpbILLKa KpbILLKa
5 0 100 5 30 21 0 2000.00 12 #DIV/0! 10000 0
2
pachmk WhtepBan | Mopaua | Cymm. | BxogHoit |Bmectumocts| HOCTynHO
HwxHss Ocratok | Mycrora | BepxHsisi Bnepen Hasag | HoctynHo coka Ccoka Bpukc | Bpuke
KpblLLKa KpblLLKa
5 0 100 5 30 21 0 2000.00 12 #DIV/0! 10000 1
CymmapHo Bce pesepByapsl
3
I"pachuk Wutepsan | Mogaya | Cymm. | BxogHoi |Bmectumocts| HOCTYnHO
HukHsis Octatok | Myctota | BepxHsis Bnepea Hasan | HocTynHo Coka coka Bpukc | Bpuke
KpbiLLKa KpbiLLKa
5 0 100 5 30 21 0] 2000.00 12 #DIV/0! 10000 1

CymmapHo Bce pesep-
Byapbl nojava coka

CymMmapHO Bce pesepByapbl

0
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d0l Mo

4

pacbuk WhHTepean | Mogauya | Cymm. | BxogHoi |BmectumocTs| [ocTtynHo
HuxHsis Ocratok | MycTota | BepxHsas Bnepesn Hasag | HoctynHo coka coka Bpukc | bpuke
KpbILLKa KpbILLKa

5 0 100 5 30 21 0] 2000.00 12 #DIV/0! 10000 1

5

padhmk WHtepean | Mogava Cymm. | BxogHoi [BmecTtumoctb| [HocTynHo
HuxHsis | OcraTok | Mycrota | Bepxhss Bnepes | Hasan | HoctynHo |  coka coka | Bpuke | Bpuke
KpblILLKa KpblLLKa

5 0 100 5 30 21 0 2000.00 12 #DIV/0! 10000 1

CymmapHo BCe pesepsyapbl
6

Mpachuk Wutepsan | Mogaua |Cymm. | BxogHon [BmectumocTs| [octynHo
HwxHas OcTaTok Myctota | BepxHss Bnepen Hasag | HocTynHo Coka coka Bpuke Bpuke
KpbiLLKa KpbILLKa

5 0 100 5 30 21 0 2000.00 12 #DIV/0! 10000 1

BKN BbIKN
Mepekayka PepMEHTOB B pesepByapbl AN XpaHeHus
HuxHsas Ocratok | Mycrora | BepxHss MonHbIn Hasan | Muranve | WHTepsan | Untepsan | Cymm. | BxoaHoit | BeixogHas
KpbILLKa KpblLLKa NOTOK COKa Hacoca Bbinycka BbixoAa Bpuke Bpuke CKOpPOCTb
thepmeHToB Hacoca

5 0 100 5 21 BbIKI1 0] 0 12 #DIV/0! 10000 #DIV/0!
Mpacpuk MonHas MonHbin  |Mopaya | Bbixoa [Bmectumocts| HOCTynHo
HuxHas OcTaTok Mycrota | BepxHss Bnepen Hasap | Ooctynno | MoAa4a BbIXOA, coka coka
KpblLLKa KpblILLKa coka coka

5 0 100 5 0] 21 0] 0] 0] #DIV/0! 7500 1




LI/¥1

o0L Mo

2

pacuk MonHas Monuein | Cymm. | BxogHoi |BmectumocTs| [ocTynHo
HuxHsis Ocratok | Mycrorta | BepxHss OcTaToK B JdoctynHo | hoAa4qa BbIXOA Bpuike Bpuke
KpbILLKa KpbILLKa pesepeyape coka coka

5 0 100 5 0 0 0] 0 #DIV/0! 7500 1
padomk Whtepsan | Untepsan Bbix. BxogHon CkopocTb Havano
HuxHas Ocratok | Myctota | BepxHas | MonHas | Monubit | Monkblit | WHTepsan | BbIXOAa BbIXOZA Bpukc | Bpuke BbINapHOro
KpbILKa Kpbillka | nogada BbIXOZ, BbIXOZ, nofa4mn coka BOAbI annaparta

Coka coKa BOAbI coKka

5 0 100 5 0 0 0 0.0 0.0 70 6 6500
Ipacpmk MonHas MonHewd |Mogava | Boeixog |BmecTtumocTtb
HwxHas OcraTtok MycTtota | BepxHaa OcraToK B Hasap, HoctynHo | NoAa4va BbIXOA coka coka
KpbILLKa KpbILLKa pesepByape BOAbI BOAbI

5 0 100 5 0 21 0 0] #DIV/0! 3000

BKN
27

HuxHss Ocratok | lyctota | BepxHsas OcraTokB | Hasap | HoctynHo | Monnas MonHbid | Moaaya| Beixon | BmectumocTb
KpblLLKa KpbILLKa pesepByape nofava coka BbIXOA coka| Coka coka

5 0 100 5 0 21 0] 0] 0 #DIV/0! 10000 #DIV/0!

28

Mpaduk MonHas | MonHewt |lMojava | Beixoa |BmectumocTs| [ocTynHo
HwxkHas OcTaToK rlyCTOTa BerHFlFl OcTaTok B Hasag ﬂ,OCTyI'IHO nogava BbIX04 coKa coKa
KpbiLUKa KpbiLLKa pesepsyape coka coka

5 0 100 5 0 21 0] 0] 0] #DIV/0! 7500 1
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