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W3mepurenbHOE YCTPOWCTBO HMMEET THII, NPHCHOCOOICHHBIN Uil W3MEpEeHHs o0beMa >KEITaeMoro
TBEpP/IOTO KOMIIOHEHTa B OOBbeMe BBIOOPKH TBEPIOXKHIKOW CYCIICH3HMH, IOJIYYEHHOW M3 IIpolecca
BBIIIEJIAYUBAHNSA THIA "yroib B mynbiie” win "yronp B menoun”. TBepAoKUIKas CYyCIIEH3USI COACPKUT
TpaHyJIMPOBAHHBIC YTOIBHBIC YaCTHIIBI, PYIHYIO MyJbITy W BOAy. IIporiecc BeIenadnBanus TUa "yroib
B mynbie” wid "yroiab B IIENOYH" BKIIOYACT B ceOs 1O MCHBIICH Mepe OIWH yACPKUBAIOIIUN Oak.
M3mepuTensHOE YCTPOICTBO BKIIFOYAET B ceOs MPUEMHHUK IS IpHeMa oObeMa BBIOOPKH CYCIIEH3HH;
CHTO, TIPEAyCMOTPEHHOE B MPHUEMHHUKE AT OTICICHUS KEITAeMOTO TBEPJOTr0 KOMIIOHEHTA OT OCTaTKa
cycrieH3un. TBep/blii KOMIIOHEHT yZIEpKHBAeTCsl B IPUEMHHKE, YTOOBI ()OPMHUPOBATh MOCTENb B HEM, a
OCTaTOK BBIMyCKaeTcs u3 npueMHuKa. CeHCOpHasi cUCTeMa H3MepseT MO0 B yAEepP)KUBAeMOM TBEPIOM
KOMITOHEHTE, JTHOO0 BBIMYIIEHHOM OCTaTKe, JH00 B 000MX OomHO u3: pH; pacTBOpPEHHOrO KHCIOpOna,
IJIOTHOCTH ITYNBIIBI MM COAEPIKAHUS yIIIEpoa.
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OIIMCAHUE U30BPETEHUA
2420-561144EA/032
CEHCOPHAA CUCTEMA

OO0nacTh TEXHUKH, K KOTOPOI OTHOCUTCS N300peTeHne

[0001] Hacrosimee wu300OpeTeHHe OTHOCUTCS K OOOpPYIOBaHUIO i 00pabOTKH
MUHEPAJIbHONU PyIbl, U B YACTHOCTH, K JATYMKY M CUCTEME YIPaBJICHUs AJII U3MEPHUTEIBHOTO
00opyIOBaHus, UCTIONIB3YEMOrO B Iporecce 00pabOTKH MUHEPAIBHOH PyIbL.

VY poBeHb TEXHUKU U300 pETEHHSI

[0002] U3mepuTenbHOE 0OOpYIOBAaHUE AJISi UCIIOJIb30BAHUS B MPOLIECCE BbIIIEIAYUBAHMS
Tuna "yroab B mynbne" wid "yroib B LIeJOYH" ONUCHIBAETCS B IATEHTHON 3asiBKe
WO0207008097. H3mepurenbHOe OOOPYIOBaHHE HCIONB3YETCs, 4YTOOBI OTOMpaTh oOpaser
CYCIIEH3UH U OMpPENeNsaTh 00BEM W/UIM MACCy YTOJNBbHBIX YaCTHI], KOTOPBbIE OH COAEPKUT. DTa
uH(pOpPMaLIUS HUCTONB3YETCS AJIST YIPABJICHUS BPEMEHEM yIEpKaHHs YIrJepoia B OJHOM FHUIH
Oonee ynepXMBalOIUX pe3epByapax. Eciom BpemMss B pesepByape SIBISETCS CIHIIKOM
JUTATENIbHBIM, TOTAA MPOIECC HE MPOXOAUT CO CBOEH MUKOBOH 3((EeKTHBHOCTBIO, a eciu
yIep:KaHUe He SIBJISETCS] JOCTATOYHO JUTHTEIbHBIM, TOraa Ooraras pya TPaTUTCS Ha MOOOYHBIN
NPOAYKT, aCCOLIMNPOBAHHBIN C MPOLIECCOM.

[0003] Cxopoctb, pa3HOOOpasve W TOYHOCTH MApaMeTPOB, KOTOPbIE YKa3bIBAOT
COCTOSIHWE CTAHAAPTHOrO 00pasua, SBISIFOTCS KPUTUYHBIMH B TapaHTHPOBAHUU TOTO, YTO
nporecc padboTraer ¢ MUKOBOH 3(PPEeKTUBHOCTBIO U PEHTAOETBHOCTHIO.

[0004] Hacrosimmee n3o0peTeHue yiydliaeT MepBOHAYAIbHOE OMUCAHHE M300PETeHHS U
yIy4IlaeT, 0 MeHbIIeH Mepe, HEKOTOpble W3 OOHAPY)KEHHBIX IapaMeTPOB U IOMOTaeT
BBINOJHATE 0OoJiee HMH(POPMUPOBAHHBIE PEIIEHUS, OTHOCSINMECS K HempepbhlBHOW padore
nporuecca.

CyurHocTs n300peTeHust

[0005] CooTBeTCTBEHHO, HACTOsIIIEe M300PETEHHUE SIBIISETCS CEHCOPHOM CHUCTEMOM st
UCIIOJIb30BAHUsl C WU3MEPUTENIbHBIM YCTPONCTBOM. M3mepurenbHOE YCTPONCTBO HMEET THII,
NPUCTIOCOONICHHBIA JUII M3MEpeHHsi Oo0beMa »KEeJaeMOro TBEpAOro KOMIIOHEHTa B o0beme
oOpaslia TBepAO->KUIKON CYyCIeH3UH, MOJyYEHHOM U3 MPOIIecca BhIeIaYMBaHuUs TUIA "Yrojib B
nynaene" unu "yroap B menodu". TBepHo-KHUIKas CYCIIEH3MsI COIEPKUT IPaHyJHPOBAaHHbIE
yTOJIbHBIE YaCTULIBL, PYIHYIO MyJbny U Boay. [Iponecc BrilenaynBaHus TUna "yrojib B MmyJbme"
win "yrojp B Ienoun" BKJIIOYAaeT B ceDsl, MO MeHbINeH Mepe, OOUH YIep:KUBAKOIUN Oak.
H3mepurenbHOE yCTPONWCTBO BKITFOYAET B CEOSI:

- IPUEMHUK JJIs TpreMa 00beMa 00pasna CyCreH3uH;

- CHUTO, IpenNyCMOTPEHHOE€ B IPUEMHUKE MJii OTAEJNEHHUs >KENaeMOro TBEPAOro
KOMIIOHEHTa OT OCTaTKa CyCIeH3UH.

[0006] Ilocme mnepBoHauwanpHOrO cOopa oOpasua TBEpAbIE W JKUAKHE KOMIIOHEHTBI
oTaensoTesi. TBepAbIii KOMIIOHEHT yIAEp>KHUBAETCs B NMPUEMHHKE, YTOObI (POPMUpPOBATH CIIOH B
HEM, a OCTAaTOK BbIyckaercs u3 mnpuemMHuka. CeHCOpHas cuUCTeMa NpUCIocoOeHa A

U3MEpEeHus, MO MeEHbIIeH Mepe, OJHOrO M3 CIENYIOLIUX MapamMeTpoB, Jub0 B COOpaHHOM



o0pasue, yaep)KuBaeMOM TBEPAOM KOMIIOHEHTE, JIMOO BBIMYIIEHHOM OCTaTKe, NN 000HX:

a) pH (moTeHumanbHbIN BOIOPON)

b) pacTBOpeHHBIN KUCIOPOL

C) IUIOTHOCTb IYJIbITBI

d) comeprkaHue 30J0Ta WM JAPYTHUX 3JIEMEHTOB, JUOO B TBEPAOM MaTtepuaie, JuOo
pacTBope, 0e3 HeMOCPEICTBEHHOTO (PU3NUECKOr0 CONMPUKOCHOBEHHUS C TEM U APYTHM.

[0007] IIpennoururenbHO, MO MeHbLIeH Mepe, onuH pH-30HI/mATUMK CONEPKUTCS U
npucnocoOieH st ooHapyxkenus ypoBus pH oOpasua, coOpaHHOTO B MPUEMHHUK.

[0008] HeoOsi3aTenpbHO, O MEHBIIEH Mepe, ONHWH IOMOJHUTENbHBIN pH-30HA/maTdnK
COIEPKUTCS ¥ MPUCTIOCOOJIEH it OOHapysKeHHUst pH BBIMYIIEHHOTO OCTaTKA.

[0009] ITpenmouTuTeNbHO, IO MEHBINEH Mepe, ONUH 30HA/IATYUK Ui PACTBOPEHHOIO
KHCJIOPOZia CONEPIKUTCS M MPUCTIOCOONIEH il OOHApy)KEHUs] PACTBOPEHHOIO KHCJIOPOAA IS
COZIEP’KUMOT0O IPUEMHUKA.

[0010] Heobsi3aTenbHO, TO MeHbIIEH Mepe, OAWH JOMOJHUTENbHBIN 30HI/IaTYNK
PACTBOPEHHOTO KHCIOPOAA COMEPIKHUTCS M NMPUCTIOCOONEH sl OOHApy)KEHHUs] PacTBOPEHHOTO
KHCJIOPO/Ia AJIsl BBIMYIIEHHOIO OCTaTKa.

[0011] Heobsi3aTenbHO, BBIXOIHBIE HaHHBIE OT MHOXKECTBA 30HIOB/IATYMKOB
PAcTBOPEHHOIO KHUCJIOPOAa TNPUHUMAIOTCS CPEICTBOM JIOTMYECKOIO YIMPaBIEHUs, KOTOpOe
NPUCTIOCOOJIEHO ISl OTIPEAENIEHHs] PA3HULIbI, €CIIH €CTh, MEKAY PACTBOPEHHBIM KHCIOPOIOM B
MPUEMHUKE U PACTBOPEHHBIM KHCJIOPOJIOM BBIMYLIEHHOTO OCTATKA.

[0012] IlpenmoutruteNnbHO, IO MEHBIIEH Mepe, OAHO B3BELIMBAIOLIEE CPEICTBO
COIEPKUTCS U MPUCTIOCOONIEHO AJISI ONPEAENIeHUsT MacChl CONEP’KUMOIO MPUEMHUKA, KOTOPBIN
BKJIIOYaeT B ce0s M3BECTHBI OOBEM, TaK 4YTO IUIOTHOCTb COJEPXKHMOTO MOXET OBITh
OnpeneseHa.

[0013] IIpeamodTUTENbHO, CPENCTBO PEHTTEHOBCKOTO M3Jy4yaTelss U IPUEMHHKA
COIEPIKUTCS ¥ MIPUCTIOCOOICHO JIJTsl U3JTYYSHUs TyYKa PEHTTEHOBCKUX JIy4ei, TMOO0 HENmpephIBHO,
au0O0 BCHBIIIKAMH, HA CJIOH TBEPAbIX YACTHUI], yAEPKUBAEMbIX B MPUEMHHKE, W CPEICTBO
MPUEMHUKA MPUCTIOCOOJEHO Ui TPUEMa M M3MEPEHHUs KOJIMYECTBA XaPaKTEPHBIX BTOPUYHBIX
PEHTTEHOBCKUX JIy4del, GOpMUpPYyEeMbIX MOCPENCTBOM B3aUMONEUCTBUS CJIOSI TBEPABIX YACTHUI[ U
Ny4YKa PEHTI€HOBCKHX JIy4eH BCJIENCTBHE PEHTTEHOBCKOH (DIFOOpECHEHIHH. JTa TEXHOJIOTHS
MOJKET 3aTeM OBITh HMCIOJB30BAHA IUJIsI OMPENETICHUsT KOJMYECTBA KOHKPETHOTO 3JIeMEeHTa(OB),
COIEPIKALINXCS B CJIOE TBEPABIX yacTULl. OIHO KOHKPETHOE MPUMEHEHHE 3TOTr0 OyIeT JOJUKHO
OMpENeNATh KOJUYECTBO 30JI0Ta, aOCOPOMPOBAHHOTO HA yrje, Apyroe OyneT IOJIKHO
OTBICKHBATh 3JIEMEHTBI, KOTOPbIE BJIMSIOT Ha MPOLIECC.

[0014] HeolGsi3aTenbHO, THOO BECh CIIOW M3 TBEPABIX YACTHIL, THOO MOAXOASIINN 0Opa3er
ClI0s W3 TBEPABIX 4YaCTHUL, CHaydajga YyAAIAE€TCd W3 YIEPXKUBAIOLIErO pe3epByapa, INepen
NOJIBEPraHneM BO3AECHCTBUIO CPEACTBA U3JIyUdaTeNsl PEHTT€HOBCKUX JIyuel U MPUEMHHKA.

[0015] IIpenmoYTHTENbHO, BBIXOAHBIE AAHHBIE OT CEHCOPHOM CHCTEMbI IOJAIOTCS
0o0paTHO B CUCTEMY YINPABJICHUs WM ONEPaTOPy, U CHCTEMA YIPABJIEHUS UCIOIb3YET CPEACTBO

JIOTUYCCKOr0 ymnpaBJICHHUsI, B CBA3U C MOJTYUCHHBIMU HaHHBIMU OT CeHCOpHOﬁ CHUCTEMBI, YTOOBI



HAOFOIaTh/IPOBOUTG ~ MOHUTOPHHI M YNPaBJIATH  KPUTUYECKUMH  OIEPALIOHHBIMHU
napamMeTpamH Ipolecca BhIIeNauiBaHUs THITA "yTOJb B MyJble" Wi "yrojb B MEN04Yn", 9TOOBI
MaKCHMM3HPOBATh €ro OnepanuoHHyr >(dexkTuBHOCTb. M3MepeHue 30510Ta Ha yrjie MOXKET
Takke OBITh HCIOJNB30BAHO, YTOOBI YUUTHIBATH CONIEP’KAHHME 30JI0Ta IO BCEH CXeMme, a Takke
ONTUMU3UPOBATh HUKECTOSLINE MPOLIECCHI, TAKUE KAK U3BJIEUEHHUE 30J10Ta U3 YIJIsl.

[0016] IlpeamodTuTeNnsHO, ONUH WM OOJiee M3MEPEHHBIX MapaMeTPOB HCIOIb3YHOTCS
1151 ONIpeeIeHNUs] KOJIMYEeCTBA YaCTeH Ha MUJUIMOH YAEPKUBAEMOTO 30J10Ta B TPAHYJIMPOBAHHBIX
yTOJNBbHBIX YaCTHIIAX.

[0017] TlpeanoyrurensHO, OAWH Wik OOjiee U3MEPEHHBIX MapPaMETPOB HUCIOJIB3YIOTCS
IUTSL OTIPENIeJIeHHUs TUIOTHOCTH U3BJICUEHHOHN CYCIIEH3HMH, YTOObI ONPEAENsiTh, HAXOIUTCS JIU OHA B
auanasoHe, TpeOyeMOoM JIJIsl OMHOPOIHOTO paclpeesieH sl yIiiepoa 1o Bcemy Oaxy.

[0018] IIpenmouTuTenbHO, CHUCTEMA YIOPABIEHHUS YIPaBJsieT, IO MeEHbIIEH Mepe,
NEpPUOIOM BPEMEHHM, KOTAa CYCIIEH3Msl YAEep)KUBAETCs B OJHOM, IO MEHbIIEH Mepe, U3 OJHOro
yIepkuBaromero 6aka, 4rodbl rapaHTHPOBATh, YTO ONTUMAIIbHAS aCOPOIS 30J10Ta B YTOJbHBIE
YaCTULIbI IOCTUTAETCSI.

[0019] B npyrom acmekTe H300peTeHHMs MPENOCTABISAETCS CIIOCOO0 MOHHUTOPUHTA U
ynpasieHus: paboToii mbo mporecca BhIIETavYuBaHus TUNA "yrojib B mybne”, 1uo "yromipb B
menoun”. Criocod BKIIFOYAET B ce0s1 STAmbL:

a) yaep>kaHue KOJIMYeCTBa CyCIIeH3UH, UMEoIIero oovem odpasia, 1 3aTeM

b) orcemBaHMe W yIep)KaHHE H3MEPEHHOrO KOJIMYECTBA TBEPAOrO MarTepHaja, IIo
CYLIECTBY COCTOSILIIETO W3 YIrOJbHBIX YAaCTUL, M3 KOJWYECTBA CYCIIEH3MH, MMEIOIIEro oObeM
oOpa3sia, u 3aTeM

C) BBIIYCK OCTATKa CYCHEH3MU U3 KOJMYECTBA CYCIEH3UH, UMeroIero oobem obpasua, u
3aTeM

d) ucnonp3oBaHNE CEHCOPHON CUCTEMBI, YTOOBI ONPEAENSTh, IO MEHbIIEH Mepe, OOHMH U3
MHOKECTBA TMapaMeTpoB, JHOO KOJUYECTBA, HMEIOMEro o0beM o0pasla, yaep:KUBaeMoOi
TBEPIOH YacTu oOpasua, JUOO BBIMYLIEHHONH YacTH CyCIEeH3UH, MO0 00OMX M3 HUX, PU 3TOM
napameTpsl, K3MePsieMbIe TOCPEICTBOM CEHCOPHOI CUCTEMBI, BKJIIOYAIOT B CeOsI:

- pH (noTeHuMa bHBII BOIOPON)

- PaCTBOPEHHBIN KUCIOPOX

- TJIOTHOCTD ITyJIBITbI

- COnepKaHHe 3JIEMEHTOB, TAKHX KakK 30JI0TO, JHOO B TBEPIOM Matepuaie, Jubo B
pacTBope, 0€3 HermoCpeACTBEHHOro (PU3NIECKOr0 CONMPUKOCHOBEHUS C TEM WJIH APYTUM, YTOOBI
OTIpeAeNATh KOJIUYECTBO YacTel Ha MUJUIMOH /ISl YAEP>KUBAEMBbIX 3JIEMEHTOB, TAKUX KaK 30JI0TO,
B I'PaHYJIMPOBAHHBIX YIOJBHBIX YaCTULAX.

[0020] ITpenmouTuTeNbHO, CITOCOO MOKET BKJIFOYATh B CeOsI OTIOTHUTENbHBIN STal:

€) UCTIOJIb30BAHUS M3Jy4aTeNsi PEHTTEHOBCKUX JIyuell M CBSI3aHHOTO JAaTYHKA, KOTOPBIH
npucnocoOneH ansi OOHapy)KeHUs "BTOPUYHBIX' PEHTI€HOBCKHMX JIydeH, H3JIydaeMbIX JHOO
NOCPECTBOM HM3MEPEHHOTO KOJUYEeCTBA YAEP)KMBAEMOIO TBEPAOrO MaTepuana, JHuOo

BBINYIIEHHON 9aCTH CYCIIEH3UH, BCIIEICTBUE PEHTTEHOBCKON (DITFOOPECLISHITHH.



[0021] ITpenmouTuTeNbHO, CITOCOO MOMKET BKJIFOYATh B CeOSI OTIOTHUTENbHBIN STal:

f) mpemocTaBneHWs [AHHBIX, IOJYYEHHBIX OT CEHCOPHOW CHCTEMBI, CPEICTBY
JIOTHYECKOTO  YIIPABJIEHHs, KOTOPOE€ IMPUCIIOCOONEHO [JIi MOHUTOPUHIA U YIPABJIEHUS
IPOLIECCOM BBIIIETAYNUBAHMs THIIA "yTONb B MyJble" win "yroip B MIEJIOYH" U, TAKUM 00pazom,
OIpeAeNeHNs] ONTHMAJIBHOTO BPEMEHHU yHAep’KaHus B JIIOOOM ancopOuuoHHOM Oake o B
npoliecce BbIIIETaYUBaHKsI TUIA "yTrob B myJbie", 1100 "yrosb B menoqn”.

Kpatkoe onucanue ueprexein

[0022] @ur. 1 - 3TO cXeMaTUYHBIH YePTEK OTHON POPMBI HACTOALIETO U300PETEHUSI.

[0023] @ur. 2 - 3TO CXeMaTUYHBIH YepTeK APYror (POPMbI HACTOSIILIETO U300PETEHHUS.

[0024] @ur. 3 - 3TO cCXeMaTUYHBIH YepTEXK APYror (POPMBbI HACTOSIILIETO U300PETEHHUS.

Onucanue NpennovYTUTENbHBIX BAPUAHTOB OCYIIECTBIICHHUS

[0025] Obpammasice cHayana k ¢gur. 1, HaM MOKA3bIBAETCS] CXEMATHUYHBIN YEPTEK OHOU
NPEATIOUYTUTENIbHONH (POPMBI HACTOSIIIETO H300pETEeHHs, B KOTOPOH NpeAcTaBieHa cucrema |
JATYUKOB U YIIPABIIEHUS, BKJIIOUEHHAs B U3MEPUTENBbHOE YCTPOMCTBO, BKJIIOUEHHOE B IPOLECC
BbIII[€JIaUMBaHUs TUMNA "yrojib B MyJjble" Uin "yroip B IIeJ0o4n", KOTOPOE UMEET, IO MEHbLIEH
Mepe, OAHH yaepKuBaromui 0ak. YacTuisl yriepoaa, pyasl U MyCTOH NOPOAbl OOBEUHSIOTCS B
CYCHEH3HI0, KOTOpasl MOAAETCsd B U3MEPUTENIbHOE YCTPOMCTBO Yepe3 BBIMYCKHOE OTBEPCTHE 5
IUTsI CYCTIeH3UH B TepBbIid pe3epByap 3. IlepBblil pesepByap 3 BKItOUaeT B ceOsl psil TaTYMKOB U
Opyroe HM3MepuTeIbHOe O0OpyHoBaHHe, BKJOYaromee B ceds pH-matumk 7 u pmatamk 9
pactBopeHHoro kuciopoga. Hatuuk 11A ¢ usmydyateneM U NPUEMHHKOM HCIIONB3YETCS IS
U3MEpPEHUs] TIIyOMHBbI CYCIIEH3UH B IIEPBOM pe3epByape 3. AJBTEPHATHUBHO, 33aJaHHBIN 00beM
CyCIIeH3UMH BIyckaeTcs B pesepByap 3. Kommiexkr BecoB 13 Takke BKJIKOYEH B IEPBbIU
pe3epByap 3 u mpucrocoOJIeH Uil B3BEIIMBAaHUSA 00pasiia CyCleH3nu B pesepByape 3. Macca u
o0beM MOryT 3ateM ObITb OOBEOUHEHBbI, 4YTOOBI OMpeneNsiTbh IUIOTHOCTh oOpasia.
ANbTepHATUBON 3TOMY SIBJIAE€TCS MOJATOHKA JATYMKA IUIOTHOCTU K JIMHUM TOJAuYU CyCIEH3HH,
KOTOpasi CTAHOBUTCSI BBIITYCKHBIM OTBEPCTHEM 5.

[0026] Tlocme TOro kak MepBO€ MHOMKECTBO CUYUTHIBAHUN M3 MHOXKECTB JTaTYHUKOB
3aBEpIICHO, 3acJOHKa 15 OTKphIBaeTCs, 4YTOOBI MPEJOCTaBJIATH BO3MOXHOCTH 00pasiy
CYCNEeH3UH TMaJaTh/TPOXOJUTh BO BTOPOW ynepkuBaroiied pesepsyap 17. Btopoi
yIaepKuBarOIui pe3epyap 17 Brmouaer B cebst cura 19, KOTOpBIE MPENOCTABIISIOT
BO3MOXKHOCTb JKHJIKOW YacTH CYCIIEH3UM IPOCAuYMBaTbCs, OCTABJISAsI TOJBKO YAEPKUBAEMYIO
TBepayo yactb 21. CpenctBo 25 wu3nydaresnst Mydka PEHTIEHOBCKUX Jydell M JeTeKTopa
PEHTI€HOBCKON (DIIFOOPECHEHIIMH H3JIy4aeT MYyYOK PEHTICHOBCKUX JIy4el B yIEPKUBAEMYIO
TBEpAyK 4acTb 21. BosgelicTBue mydka Ha yAEp>KUBAEMblE TBEPAbIE YACTULIBI BbI3BIBAET
PEHTI€HOBCKYIO (DIIFOOpECIEHIINI0, KOTOpasi 3aTeM OOHApYKMBAETCS Y4aCTKOM 25 cpencrsa
nerekropa. Takke MOKET OBITh BBIOJIHEHO NOMONHUTENbHOE n3MepeHue. C Bce erne OTKPBITON
3aCJIOHKOM 15 yaszep Taxkke HUCHONB3YETCsl AJIsl U3MEPEHHsI BBICOTHI YAEPKUBAEMBIX TBEPIBIX
YacTHUL, W C T[IOMOLIBI0 HW3BECTHBIX Ta0apuTOB YIEP:KUBAIOIIEro pe3epByapa 17 onHa
npeoOpasyercs B 00beM yaep kuBaeMbIX TBepAbIX dacTull. [locne Toro kak 3Tu nokasaHus ObLIH

MOJIyY€HBI, 3aCJIOHKA 27 OTKPBIBAETCs, MPEAOCTABJIsIsI BO3MOXKHOCTb YIAEPXKUBAEMON TBEPAOH



yacTu 21 BBIXOAUTH M3 000PYIOBAHMUS.

[0027] <@ur. 2 mnOKa3bIBa€T AJbTEPHATUBHBIM  MPEANOYTUTENbHBIH  BapUAHT
OCYIECTBIIEHHSI AJIs1 HacTosIIero n3ooperenus. Ha sTom Buzie Mbl MOXKEM BHIETh, YTO CHCTEMA
1 nmatumkoB W ympaBieHus OObeOUHsIETCS B 0OOpynoBaHME OTOOpa OOpas3sLOB M HU3MEPEHUs B
apyroi koMmnoHoske. CyCrieH3usl MOAAETCsl B NEPBBIN pe3epByap 3 depe3 BITyCKHOE OTBEPCTHE
5 nns cycnensuu. ['myOuHa cycrneH3uu, comepskalleiicsi B EPBOM pe3epByape 3, H3MepsieTcs
HOCpencTBOM fatynka 11A ¢ u3nyuareneM u MPUEMHUKOM. AJIbTEPHATHBHO, 3a/laHHbBIH 00beM
CYCIIEH3UH BIyCKaeTcs B pesepByap 3. Macca oOpas3ua CyCneH3uH, yIep:KUBAeMOro B MEPBOM
pesepByape 3, U3MepsieTCs MOCPEACTBOM BeCOB 13. B 3TOM BapuaHTe OCYIIECTBJIEHUSI BTOPOE
cpeacTtBO 29 wu3nydaTens IMydyka PEHTIE€HOBCKUX JIydell M JeTeKTOpa PEHTTeHOBCKOM
(broOpecueHIH COTEePIKUTCS B TIEPBOM pe3epByape 3. TOYHO Tak e, Kak B MEPBOM BapUaHTE
OCYLIECTBJIEHUs, CPEACTBO 29 wu3gydarenss Iydka pPEHTIEHOBCKHUX JIydell M JeTeKTopa
PEHTT€HOBCKON (DIIFOOPECLIEHIINH H3JIydaeT IYy4YOK PEHTTeHOBCKUX JIydell B CYCHEH3UIO H
NPUCTIOCOONICHO ISl M3MEPEHHUS PEHTI'€HOBCKOH (DIOOPECLEHINH, KOTOPYIO IMYyYOK CO3JaeT
MOCPEACTBOM CBOETO B3aUMOJEHUCTBUS C CYCIIEH3UEN.

[0028] 3acnonka 15 OTKpBIBAaETCS, TEM CaMbIM, MPEIOCTABISAS BO3MOXKHOCTb OOpasiy
CYCIIEH3UH NaJaTh/TIPOXOAUTh BO BTOPOH yaep:kuBaroLuii pesepsyap 17. Bropoii pesepsyap 17
COAEPKUT cuTa 19, KOTOpBIE NPEAOCTABJSAIOT BO3MOKHOCTb JKHUAKOM YaCTH CYCIEH3UU
IIPOCauMBaThCsA, OCTAaBJsIA MO3aaU TOJNbKO ylep:kuBaemyro TBepaytro uacte 21. Cpexnctso 25
U3JIydaTesisl My4Yka PEHTT€HOBCKHX JIVUeH U IETEKTOpa PEHTIEHOBCKOH (DIF0OOPECLEHIINN 3aTeM
u3MepseT (IIOOPECLEHINI0, CO3AaHHYI0 B yAEp:KUBaeMOW TBepHoi uacTH. JlomomHuTenpHOe
U3MEpEeHHe MOXET Takxe ObITh BbIMoNHEHO. C BCe ele OTKPBITON 3aCIOHKOHN 15 masep Takke
UCIIONIb3YETCsl IJIsl U3MEPEHUsl BBICOTHI YAEP)KUBAEMBIX TBEPABIX YAaCTUL, U C IOMOLIBIO
U3BECTHBIX TabapuTOB yJAEpKHBAKOLIEro pesepByapa 17 oHa mnpeoOpasyercs B 00beM
yIepKUBAEMbIX TBEPAbIX YacTHll. I1oce Toro kak 3Tu CUNTHIBAHUS OBbLIN BBIIIOJIHEHBI, 3aCIOHKA
27 OTKpbIBaeTCS, TEM CaMbIM, MPENOCTABIISISI BO3MOXHOCTh YAEPKUBAaEeMOM TBepnoil yactu 21
BBIXOAUTH U3 BTOPOTrO YAEPKUBAKOILETO pe3epByapa 17.

[0029] [penupoBaBiuas >KUAKas YacTb CYCIEH3UH YIEPKUBAETCS B TPETbEM
yaep:xkuBaroeM pesepsyape 31. pH-natunk 7 u natuuk 9 pacTBOPEHHOrO KUCJIOPOAA U3MEPSIIOT
5TH NapaMeTpbl B APEHUPOBABLIEH >KUAKOCTU. JKuakas 4acTh 3aT€M CIIMBAETCS U3 TPETHErO
yAep KuBaroLIero pesepsyapa 31 yepes kpan 33.

[0030] Oobpamasce k ¢ur. 3

MPpEATIOUTUTEIIbBHOTO BapHuaHTa OCYIHIECTBJICHUA. B 3TOM BApHUAHTEC OCYLICCTBJICHHSA

, HaM TOKa3aHa ele OJHAa pPa3HOBHIHOCTb
ynep:kuBaemasi TBepaas 4actb 21 cOpacbiBaercs ¢ 00pa3oBaHHEM MacChl MaTepHaia, MOCiIe TOTO
KaK JKUAKOCTh MPOCOYMIACh BO BTOPOM yAep:KUBarOLMi pesepByap 17, u cpeactso 25 ¢
u3JiydaTtesieM IydKa PEeHTTeHOBCKUX JIydell U JETeKTOPOM PEHTI€HOBCKOH (DIFOOpPECUEHINH
BO3/CHCTBYET Ha MacCy Marepuaia. JTa KOMIIOHOBKA OCJalJsieT Kakoe-1100 BIUSHUE, KOTOPOe
cuto 19 BrOporo yaepskuBaromero pesepsyapa 17 moxer umerb Ha 3(QQEKTUBHOCTH WM
NeHCTBEHHOCTh JIMOO HU3JIydaTeNisi PEHTIeHOBCKUX JIydell W/WIIM JEeTEeKTOpP PEeHTTeHOBCKOM

(b IFOOpEeCeHITH.



[0031] B To BpemMs Kak BBbIIENPUBENECHHOE OIMCAHWE BKIKOYaeT B cels
NPEATIOYTUTENIbHBIE BApUAHTBl OCYIIECTBJICHUS HM300peTeHMs, CIenyeT IOHUMAaTb, YTO
MHOYKECTBO BapHali, W3MEHeHUH, Moaudukannii n/uinm 1o6aBleHNH MOXKET ObITh IPUBHECEHO
B KOHCTPYKIIMM M KOMIIOHOBKHU 4YacTel, ONMMCAHHBIX paHee, 0€3 OTCTYIUIEHHsI OT HEOThEMIIEMbBIX
NPU3HAKOB MIIH JyXa WJIM FPAHUL] H300pEeTEHHS.

[0032] Takxke cieayeT MOHUMATh, YTO KOTZia CJIOBO "comep KaTh" U BapHUAHTHI, TAKUE KAK
"comepxut" M "comepkammi", UCHOJB3YIOTCS B 3TOH crenudukanuy, Moka KOHTEKCT He
TpeOyeT WHOro, Takoe HCIOJIb30BAHUE NpPEAHA3HAYAeTCs, YTOOBl TPUMEHSTh BKJIIOUEHHE
U3JIOXKEHHOTO TpPH3HAKA WM MPH3HAKOB, HO HE JOJDKHO OpaTbhCs KaK HMCKIFOYAoLIee
MPUCYTCTBHE APYTrOro NpU3HaKa WK MPU3HAKOB.

[0033] Ccpuika Ha KakOW-JIMOO TMPEOIIECTBYIOLIMA YpPOBEHb TEXHHKH B 3TOMH
cneun(UKaUN HE SBISIETCS, W HE NOJDKEH MPHHUMATBCS KAk, IMOATBEPKACHUEM WU JIFOOOH
(bopMOli TPEATIONOKEHHs, YTO TAKOW MPEALIECTBYIOIIUN YPOBEHb TEXHUKH (POPMHPYET HacTb

OOBIKHOBEHHOT'O 3HAHMS OOIIEro XapakTepa.



D®OPMYJIA U3OBPETEHUS

1. CeHcopHas cuctemMa mAjsi MHCIOJB30BAHUA C H3MEPUTENBHBIM YCTPOMCTBOM,
MU3MEPUTENIbHOE YCTPONUCTBO UMEET THII, IPUCIIOCOOIEHHBIN I U3MEPEeHUs1 00beMa JKeIaeMOoro
TBEPJIOTO BEIECTBA B KOMIIOHEHTE B 00beMe 00paslia TBEPIO-KUAKON CYCIIeH3UH, MOMYYEeHHOM
U3 TpOLIeCCca BBIIIENAUYNBAHUS THUMA YrOJib B IyJbIIE€ WM yrojib B INEJIOYM, M TBEPAO-KUIKASA
CYCIIEH3Us COIEPKUT IPAaHYJIHPOBAHHBIE YIOJbHBIE YACTULIBI, PYIHYIO MYJIbIy U BOAY, MPHYEM
IPOLIECC BBILIETAYMBAHUS TUIA YIOJb B IYJIbIIE WM YrOJib B LIEJOYM BKJIIOHYaeT B cedst, IO
MEHbIIEH Mepe, OIUH YAePKUBAIOIINN O0aK, H3MEPUTENIbHOE YCTPOHCTBO BKIIFOYAET B Ce0sI:

- MPUEMHUK JJIs preMa 00beMa 00pasua CyCreH3uu;

- cuTOo, oOecreueHHOe B MPUEMHHKE JUIsl OTAEJICHHUS KEeJIaeMOTo TBEPAOro KOMIIOHEHTa
OT OCTaJIbHOM 4aCTHU CyCIEH3UH,

IIPY 3TOM TBEPJbI KOMIIOHEHT yIEPXKUBAETCS B MPUEMHHKE C (POPMUpPOBAHUEM CJIOS B
HEM M OCTAaTOK BBINTYCKAETCS W3 MPUEMHHKA, W MPH 3TOM CEHCOpPHAsl CHCTEMa BBINOJHEHA C
BO3MOXKHOCTBIO H3MEpEHHs], 0 MEHbLIEH Mepe, OOHOro M3 CIEAYIOLUINX MapaMeTpoB B
yIIeP’)KUBAEMOM TBEPOM KOMITOHEHTE WUJIH B BBIMYIEHHOM OCTAaTKE, WJIM B O0OOUX U3 HUX:

a) pH (moTeHuManbHbIA BOIOPON)

b) pacTBOpEHHBIN KUCIOPOT

C) TUIOTHOCTb ITYJIBITBI

d) comepxaHue yriepoga B TBEPAOM MaTepHuale WIM B pacTBope, npudeMm 0e3
HETIOCPEACTBEHHOTO (PU3NIECKOTO COMPUKOCHOBEHHS C TEM WJIN IPYTHM.

2. Cucrema mo n. 1, B KOTOpPOH CEHCOpHasi CHCTEMa, UCIONb3yeMasl JJIsl ONpeAeIeHUs
COZIEpKAaHUs YIJIEpO/a, BKIFOUAET B ce0sl M3JydyaTeslb PEHTT€HOBCKUX JIydeH M, MO MEHbLIeH
Mepe, OIUH AETEKTOP PEHTTeHOBCKUX JIyueH, BBITIOJHEHHBIH C BO3MOXHOCTBIO H3MEPEHUs
XapaKTePHbIX BTOPUYHBIX PEHTICHOBCKHX JIy4Yel, M3JydaeMbIX JHOO OT TBEPAOro Marepuana,
100 OT pacTBOPA BCJIEACTBHE PEHTTEHOBCKOHN (PIFOOPECLICHINH.

3. Cucrema nmo n. 1 unm 2, B KOTOPOH BBIXOAHBIE JAHHBIE U3 CEHCOPHOH CHUCTEMBI
NOJAFOTCSE OOPATHO B CHCTEMY YIPABJICHUS, CHCTEMA YIIPABJIEHHS BBIMOJHEHA C BO3MOXHOCTBIO
UCTIOJIb30BAHUST CPECTBA JIOTMYECKOTO YIPABJICHHS B CBSI3U C TOJTYyYEHHBIMH JAaHHBIMH OT
CEHCOPHOM CHCTE€MBbl JJIi MOHHUTOPDUHITAa U YIPABJICHUS KPUTHYHBIMU OIEPALMOHHBIMU
napamMeTpamMH MpOLECcCa BbIIIENAYUBAHUS THIIA YIOJb B IyJIbIIE MM YrOjb B LIEJNOYH JJIS
MaKCHMH3HPOBAHUS OMEPALUOHHON 3(P(PEKTUBHOCTH.

4. Cucrema 1o 1. 3, B KOTOPOH OJMH WJIH 0OJIee U3MEPEHHBIX NaPAMETPOB HCIIONB3YIOTCS
IUTSL OTIPENIETICHUS] KOJIMYECTBA YacTel Ha MIJUIMOH yIEP’KUBAEMOT0 30JI0Ta B TPAHYJIMPOBAHHBIX
YTOJIbHBIX YaCTHULIAX.

5. Cucrema mo m. 4, IpU 3TOM CHUCTEMa YIIPABICHUS YIPABISIET MEPUOIOM BPEMEHH,
KOTZIa CYCIIEH3HUs1 YIEP’KUBAETCS B OTHOM, MO MEHBIIEH Mepe, U3 OHOTO YAEPKUBAKoIIero 0aka,
94TOOBI rapaHTHPOBATH, YTO MUKOBAst aOCOPOIIHS 30J10Ta B YIOJIbHBIE YACTULIBI JOCTUTAETCS.

6. Cioco0 MOHUTOpPUHTA U yIpaBieHus padoToi OO0 Mmpouecca BhIIISTAYNBAHUS THIIA
yroJib B MyJIbIIE WM YIOJIb B IIEJIOYH, CIIOCO0 BKJIIOYAET B CeOs 3TaIbl, HA KOTOPBIX:

a) yIePKUBAIOT KOJIMYECTBO CYCIIEH3UH, UMerolee o0beM odpasia, 1 3aTeM



b) OTCeMBaIOT W YIEPKHUBAOT M3MEPEHHOE KOJMYECTBO TBEPAOrO Marepuana, Io
CYILECTBY COCTOSIIIErO W3 YrOJbHBIX YaCTHL, M3 KOJHYECTBA CYCHEH3MH, UMEIOIIEero o0beM
oOpasua, u 3aTeM

C) BBINYCKAIOT OCTaTOK CYCIEH3UM M3 KOJIMYECTBA CYCHEH3HMH, HMEIOIIEro o0beM
oOpasiia, u 3arem

d) MCTIONMB3YIOT CEHCOPHYIO CHCTEMY AJIsI ONPEAEJICHUs], 10 MEHbIIeH Mepe, OJHOrO U3
MHOXKECTBA IApaMETPOB yIEpXKMBAE€MON TBEpPAOH YacTH KOJIMYECTBA, MMEKIEro o0beM
obpasiia, WM BBIMYILIEHHONW YacTH CYCIeH3uH, Jub0 OOOMX W3 HHUX, MPU 3TOM MapaMeTphl,
u3MepsieMble TIOCPENCTBOM CEHCOPHOU CHCTEMBI, BKJIIOYAIOT B CEOS:

- pH (noTeHuMa bHBII BOIOPON)

- PaCTBOPEHHBIN KUCIOPOX

- IUIOTHOCTb MYJIBITbI

- coneprKaHue yriepoaa B TBEPAOM MaTepualie Wik B pacTBOpe, 0e3 HeMoCPEeNCTBEHHOTO
(pU3NUECKOro COMPUKOCHOBEHHSI C TEM HJIM IPYTUM, JIJIsl ONpeAeseHus] KOJMYecTBa YacTed Ha
MHJUTMOH YAEP’KUBAEMOT0 30JI0Ta B TPAHYJIHMPOBAHHBIX YIOJBHBIX YaCTHLAX.

7. Cnocob mo m. 6, B KOTOpOM Crocod BKJIFOYAaeT B ceOsi OTOJHHUTENbHBIA 3Tam, Ha
KOTOPOM:

€) UCTIOJIb3YIOT M3JIy4aTelib PEHTICHOBCKUX JIy4el W CBSI3AHHBINA JaTYUK, BBITOJHEHHBIH
C BO3MOKHOCTBIO OOHApY’KEHHsI BTOPHYHBIX PEHTTEHOBCKHX JIy4el, M3JIy4aeMbIX H3MEpPEHHBIM
KOJIMYECTBOM YJIE€P’KMBAEMOrO TBEPAOrO MaTepualia WM BBIMYLIEHHOW YaCThIO CYCIIEH3HUH,
BCJIC/ICTBHE PEHTTEHOBCKOH (DIIFOOPECLICHIINH.

8. Crocod mo m. 7, B KOTOPOM Croco0 BKJFOYAeT B ce0sl NOMOJHUTEIbHBIA 3Tall, Ha
KOTOPOM:

f) npenocTaBnAOT NaHHBIE, TOJNYYEHHBIE OT CEHCOPHOH CUCTEMBI, CPEACTBY JOIMYECKOTO
YIpaBJIEHUS, BBIIOJIHEHHOE C BO3MOXKHOCTBIO MOHUTOPMHIA U YIPABJIEHHS MPOLIECCOM
BBILIEIAYMBAHKSI THIIA YTOJIb B MyJIbIIE WK yYTrOJb B LIEJOYH U, TAKAM 0Opa3oM, OMpeneseHus
ONTUMAJILHOTO BPEMEHH ynep)kaHuss B J0OOM aacopOHMOHHOM Oake B mpouecce
BBILIEAYMBAHSI TUIA YTOJIb B MYJIbIIE, HJIH YTOJIb B IENIOYH" .

ITo noBepeHHocTH
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