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TEXHOJIOTMYECKAA CXEMA OUUCTKH CTOKOB I'KHUB (puc.1)
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I.Ilpuémueni xononmen ¢ pemérkon. 2. Ileckonoska. 3. Hacocmas cranmmsa. 4. YcTaHOBKa

omonormueckoii ounctkn KKB.9. 5. Pesepyap ocamka. 6. Ycranoska Y@ o0e33apakuBaHUS
«Bognorpait». 7. LleaTpanbHeiil koMnbroTep. 8. LL{UT aBTOMAaTUYECKOTO yIpaBieHHUsI HACOCHOW CTAaHLIHUE.
9. llut aBToMarmyeckoro ympasiienus KKB.9. 10. [lozatop O6mommma. 11. [o3atop Omompemapara. 12.
Kommpeccoprass  cranums  Hutpudukatopa-neantpuduraropa. 13.  Kommpeccopras  craHmms
JAexJoparopa.

OIMMCAHUME TEXHOJIOTUYECKOTI'O ITPOLIECCA.
Crounble BOIbl MH(DEKIMOHHON OONBHUIIEI TEpen TMOCTYIUIGHHEM B NPUEMHBIA pe3epByap HACOCHOM
cTaHuuy (3) MPOXOIAT COOPYKEHHS TPyO00il MEXaHMUECKOW OYNCTKH — MPUEMHBII KOJIOACL C PEIIETKOM
(1), Tme oTmenseTcs KPYmHBI MYCOp M TIECKOJIOBKY (2), B KOTOPOl MPOUCXOJHUT OTACIIEHUE YaCTHII
pazmepom 0.2-0.25 mm. OcBeTIEHHBIE CTOKHU MOCTYMNAOT B PE3€pByap HACOCHOM CTaHILMY, IOABEpPrarTcs
a’pauuy A8 OTTOHKHM aKTMBHOTO XJIOpa M HACHIIIEHHs CTOKAa KUCIOPOJOM, YMEHbILIEHUs COAEp KaHUs
OnopasmaraeMoil OpraHWKH, KOHLIEHTpAaIHs KOTOPO B NMUKOBBIE MEPHOJMBI, MPEBBIIIAIOT MPOEKTHYIO
npou3BoAnTeNbHOCTE yeTaHOBKH KKB.9 (4). OuncTka CTOKOB OT MEIKOAMCIEPCHBIX U PACTBOPEHHBIX
OpPraHWYEeCKHX BEIIECTB OCYIIECTBIAETCS B MHOTOCTYNEHYaTOM HUTPH(UKATOpe-IeHUTPUPHKATOPE,
pa3aenéHHOM Ha 5 TeXHOJOTMYECKHUX 30H, B KOTOPBIX MPOMCXOAUT THIPOJIN3, OKUCIEHUE U ASCTPYKLIUA
OPraHuKH, a TAK)Ke OCAXKICHNE MUHEPaIbHBIX BELUIECTB. TEXHOJOTHUS NMPEeayCMaTpUBaET UCIIOIb30BaHMe
MIPUKPEINIEHHBIX MUKPOOPraHM3MOB Ha CHELMAIbHBIX 3arpy3Kax, Yepel0BaHHE BOCCTAHOBMUTEIBHBIX U
OKHCIIUTEIBHBIX MPOLECCOB, MEIKOAUCIEPCHYIO aj’palMI0, KOATyIsALHUI0 U TOHKOCIOMHYIO Cemapauuro
ocamka. IIpomeccer ruaponusa, OKHCICHHA, HUTPUDUKAIUN - ACHUTPUGUKALNH OCYIIECTBISAIOT
MUKPOOPraHM3MBI, TPOCTEHININEe ¥ BOJAOPOCIH, OOpasyomue OHOLEHO3Bl C JOMHUHUPOBAaHHUEM
opranusMoB 1-ro, 2, 3 u 4 Tpoduyeckoro ypoBHs. Passutre 0OIBIIOr0 KOJMYECTBA MpocTermux 3 u 4
TPOPHUIECKOTO YPOBHS, OCOOEHHO MEPUTPUXOB, AOHKHO OOecrmedYnBaTh BBICOKYIO 3(PPEeKTUBHOCTH
OMOJIOTHYeCKOTO 00e33apakMBaHUST CTOKOB. Jlns  3amuThl  OHMOIIEHO3a, 00eCcne4rBaroIIEero
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KaueCTBEHHYIO OYNCTKY U 00e33apakuBaHue CTOKOB, paspaboTunkoM KKB.9 kareropudeckn 3anpemnieHo
MPUMEHEHHNE MPEernaparToB, CONEPXKAIUX AaKTHUBHBIA XJIOP, OMOJOTHYECKH HE OKHCIIeMble MOIOIINE
CpeacTBa B MPOM3BOACTBEHHOM Ipolecce mnojb3oBaTtens. OueBuaHo, 4to cnenuduueckas
AesITeJJbHOCTh HH(EKUHOHHOII 00JbHUIBI 00yC/JIaBJIUBAeT 00s3aTe/IbHOE MPHMEHEHHe JITHX
npenaparos. [Tocie 00padoTku B yctaHoBke KKB.9, cTOK mocTynaer B yCTaHOBKY yabTpa(HroaeTOBOTO
obessapaxuBanns (Y®), rme obmydaercs mosoit 30 mJDx/cm® mpu uactore 254 Em. IIpH Takmx
nmapameTpax mnpoucxomar HeoOparmmble mospexxkaerns JHK wu PHK, a Ttakke wmemOpan
MUKPOOPraHW3MOB, mpuBomdmue K rudemn 99.9% OompmmHCTBa MUKpoopraHmsmMoB. OnHako, YP
obe33apaxxnBanue 3()(HEeKTUBHO JTUIIb IPU CONEPYKAHNN B3BEIICHHBIX BEIIECTB B CTOKE He Oonee 15 mr/m,
MIPEBBIIICHNE 3TOI BEIMYHMHBI PEe3K0 CHIDKaeT 3¢ (eKkTUBHOCTHh oOe33apakuBanus. o CTOKOB
MHQPEKIMOHHOW OOJBHHIBI 3TO HE NOMyCTHUMO. MCrmonap30BaHME KOATYISHTOB THUMNA THAPOKCHUXIOPUAA
TIOMUHUS, OBIIO MPEKPAIIeHO M3-3a €0 BBICOKOI KOPPO3MOHHOW arpeCCHBHOCTH, YTO MOYKET MPUBECTH
K pa3pyLICHUIO KOPITyca YCTAHOBKM OMOJIOTWYECKON OYHMCTKH, M3TOTOBIEHHOTO M3 YEPHOTO METallia, a
HE U3 HEP)KaBEIWIEeHW CTany, CTOMKON K KUCIOTaM. MuHepann30BaHHBIN OCAaNOK HAKaIlJIUBAaeTCA B
pesepByape ocaaka (5), ¢ 4YaCTUYHOW PEeUMPKYISAIHUel 4epe3 HACOCHYI0 CTaHnWip. Ha MOMeHT Hadana
OMOTEXHOJIOTHMUYECKNX PAa0d0T, KOJIMYECTBO HAKOMHMBIIETOCS BTOPUYHOTO OCaJKa B pe3epByape okoso 40
TOHH, BBICOTa CIIOS ocamka 1.7 M. AHa’dpoOHBIE yCIOBHS B pe3epByape MUHEPAIM30BAHHOTO OCaIKa
CO31ar0T OOJIBIIYIO OMTACHOCTH Pa3BUTHS MATOTEHHON MUKPO (IO PEI.

Tab.1
[MTOKA3ATEJIM BXOALLIEI'O CTOKA JOITYCTUMBIE ITAPAMETPBI CTOKOB J1JIA
B mae-urone 2015 rona. KKB.9
O6BEM CTOKOB, M°/cyT
110 230 | 230
pH
6.5-8 | 6.5-8.5
CreneHb 3arpsi3HeHHsI CTOKOB OPTraHUKOI
BIIK jom. MrO,/mv 48.9 — 62.8 150 - 375
XIIK, MrO,/om’ 94.9 —99.22 200 — 500
BITK/XTIK 0.49 — 0.66 He MmeHee (.75
B3BelieHHbIe BelecTBa, Mr/ o 86.8 — 344.8 50 — 325
KonnuecTso mnoTHOrO ocanka B
pesepByape ocaaka, M 1.7
[Tpenapater cBoOoaHOTO X5opa 1o 140 kr/ Hemenro HE JTOTyCKaeTcs

Moromue OHoIorn4ecK He HE JOITyCKAaeTCs
oxucisiemsle Bemectsa (CITAB) mo 200 kr/mec.

Temmneparypa cToka, C

- OKTAOph-arnpelb 4-13 13- 25

- Maii - CeHTA0pb 18- 29 13- 25

[TaTorerHas MuUKpodIIOpa - MPUCYTCTBYET

NHaukaTopHbIe MEKPOOPTraHU3MBI:

Escherichia coli, KOE/mn 10° npesiebHasi KOHIIEHTPaLus
Enterococcus faecalis, KOE/mn 10° npeaenbHask KOHIEHTPAIH
Pseudomonas aeruginosa, KOE/mn 10°

Staphylococcus aureus, KOE/mn 10°

Clostridium pneumonia, KOE/mn 10°

VMHBIE MUKPOOPraHU3MBbI 10°- 10"

I{BeT - MyTHBII CcephIil

3amnax - THWIOCTHBIN HENPHUATHBIN




CIHHEHUOHNYECKHUE OCOBEHHOCTH CTOKA I'KHUB.

1. CootHomrenne BIIKmomn./XIIK = 0.49-0.66 cBugerensctByet, uto crok [ Kb comepxxur Ha 35%
Oonpme OnonoTHYecKn He oKucasieMolt opranuku (nerepmunanpyoT CITIAB), vem MoskeT mepepadoTaTsh
ecTecTBeHHbIN OnoneHo3 ycraHosku KKB.9.

2. B pe3ympraTe MpPEBBIMICHUS B CTOKaX MOPOTOBBIX KOHLEHTPALMA OMOJOTUYECKH HE OKHCIAEMBIX
BEIIECTB, COJEP)KAaHNE B3BEIICHHBIX BEIIECTB, TAK)KE MPEBBIIIAECT MPOEKTHBIC NOIYCTUMBIE IapaMeTpbl
st KKB.9. B cBoro ouepenp, 3TO 3HAYUTENBHO CHIDKAET 3PPEKTHBHOCTH 00€33apakMBaHMA CTOKA B
ycranoske «BOJIOIPAM» (BB mo 15 mr/m), 4To u 06yc/iaBanMBaeT HAIM4e HATOT@HHON MUKDPOMIOPE!
nocne YO o6e33apaKinBaHMUs.

3. BcnenctBue wucnonp3oBaHus aesmH(uumpyromux cpeacts u CIIAB, B ycranoske KKB.9
YHHUYTOXKAETCA MOjIe3Hast MUKPO(Iopa, pa3pymaeTrcs OMOIeH03. IT0 CHIKAET d3PPEKTUBHOCTh OUYHCTKU
n 00e33apakMBaHMs CTOKA, CIOCOOCTBYET HAKOIUIEHHIO OOJBIINX KOJMYECTB HE MUHEPAIN30BAHHOTO
ocafxa.

4. Ina mosbimeHnss 3()(HEKTUBHOCTH OYHMCTKA M 00€33apa’kMBaHUSA CTOKA B YCIOBHUAX CIEIU(PUKU
¢bynkunonnposanus ' KUbB, HeoOxomumo pa3paboTarh KOMILIEKC TEXHOJOTHYECKHX MEpONpHUATHIl Oe3
M3MEHEHHS MMPOEKTHBIX YCIOBHIA SKCIUTYaTAlF OYUCTHBIX COOPYKEHUI.

PABOTBI, BBIITOJIHEHHBIE OOO «OKEAH», IJIS1 ITOBBIITEHUA HAJIEX)KHOCTH
SKCIUIYATAIIMN OYUCTHBIX COOPYXKEHUU I'KUB.

1. Pabota 00OpynOBaHHMA OYHMCTHBIX COOPYKEHHI IMOJHOCTBIO MEPEBEACHA B aBTOMATHUECKUI PEXKHM,
HCKJIIOYAIOIIMI BMELIATeNIbCTBO IMEpPCOHANa B TEXHOJOIMYECKHi mpouecc. ABTOMAaTH3MpPOBAaHHAA
cucTeMa TMpeayCMaTpuBaeT AyONMMPYIOIIME CHUCTEMbl 3alIUThl W  YIPABIEHUS, 3TO TMO3BOJSAET
AKCIUTYyaTUPOBATh OYMCTHBIE COOPYKEHUS 1a)ke MPH BBIXOJE U3 CTPOS OJHOTO MM HECKOJIBKUX MOIyJeH
yIpaBlIeHUs.

2. YnpasieHne 000pyI0BaHUEM OYHCTHBIX COOPY)KEHUI OCYIIECTBIAETCSA LEHTPAIBHBIM KOMITBIOTEPOM
OYHCTHBIX COOPYXKEeHHIA 1o mporpamme, paspadoranHoit OO0 «OKEAH».

3. Bce nanHBIe O COCTOSIHUM OYHUCTHBIX COOPYKEHWI, BKIIOYAs BU3YaJIbHBIN KOHTPOJIb, MOCPEICTBOM
KaMep BUACOHAOTIONEHNs, 0TOOPaKAIOTCS HA MOHHUTOPAX KOMITBIOTEPOB CHCTEMBI TUCIIETYEPH3ALMU B
peKHMe peaTbHOTO BpeMeHH. B ciydae aBapuifHOW CHUTyamuu, OOCTYKHBAIOIINII MEPCOHAT MOMKET
M3MEHATh TapaMeTpsl padoTel 000PYIOBaHMA BBOJOM KOMAHI B LEHTPaIbHBIA KommbioTep. Cucrema
YIpaBlIeHUs OUUCTHBIMU COOPYKEHUSIMHU BO3BPALLAETCS B ONTUMAIBHBIN PEXUM CaMOCTOATEIBHO.

4. Pazpabortannas n BHeapérHas OO0 «OKEAH», cuctema MOHUTOPHHTA MO3BOJIIET KOHTPOJIHPOBATH
TEXHOJIOTHYECKHE IMPOLIeCChl Yepe3 MHTEPHET B PEeKMME YJAIEHHOTO AOCTyINa, KaK IJIaBHOMY Bpaudy
I'KWB, tak n oO6coykuBaromeii opraHu3auei.

BbIBOP METO/IMKH BMOTEXHOJIOI' MN.

PazpaboTunkom ycranoBku Omonormdeckoir ourictkn KKB.9 n mpoekTaHTOM A1 cTaOMIM3aniy ocaaka
U ero MUHEepalM3aluy TPEAYCMOTPEHO TMOCTOSHHOE HCIOJb30BaHME OmompemnaparoB Tuma Bacti-Bio
9500, Bichem DC 2008 AN, s ymenpmenns pocdopa- koarynsatos PAX —XL100, PAX —XL 60 umu
[TIOJIBAK, nns pasnoskeHus yriaeBogoponos u uHoi opranuku BICHEM DC 1008 SF, BICHEM DC
Biosock GL. Yka3aHHble npenapaTsl IPOU3BOIATCA B JlaHNN, X TPUMEHEHHE OTPAHUYECHO CIOYKHOCTHIO
MOCTABKH, BBICOKOW CTOMMOCTBIO M TOTepeil 3(PPEeKTHBHOCTH MNPH HATHMYUN  OHOJOTHYECKH He
OKHCIIIEMBIX OPTaHMYECKUX MOOLINX M Je3NHPHINPYIOIINX BEIIECTB B CTOKAX.

Y4uThIBas BBIMLIEN3JI0KEHHOE, OTBIT 00cykuBanust ouncTHbIX [ KUb ¢ npuMenernem 6nonpenapaTtos (B
2014 roxy MpPOBOIWINCH SKCIEPUMEHTATbHBIE PAOOTHI C HCIOJIB30BAaHHEM (PEPMEHTHBIX IMPErapaTroB
«OKCH3H1H») xommanuneit <KOKEAH» Obuta pa3paboTana cieayromas MeTo IuKa:

1. JIns MOCTOSIHHOWM pereHepanuu OMOIEHO3a, MCIOIb30BaHa MPOMBIIUICHHAS BEPCUsT MUKPOOHATEHOTO
npenapata «BOJIOTPAM» 11 OuUMCTHBIX COOpYKEHHMil. B COOTBETCTBUHM C DPEKOMEHIALMAMU
paspaboTunka J03MpPOBKA mpermapara cocrtasmser 250 r / cyrkn. Buompemapar «BOJOIPAM» mis
OYHCTHBIX COOPYKEHUI NMeeT N0Ka3aHHYI0 3((EeKTUBHOCTD, LIEHY ACLIeBIIe aHAIOTOB, YI00HYI0 (hopmy
MIPUMEHEHHs, TPAHCIOPTHPOBKM M XpaHeHUs (BakyymHbIe makeTsl, pacacoBaHHbIE B TOJUMEPHBIE
émkoctu. [{ng xpaneHus He TpeOyrOTCs XOJIOANIbHbBIE KAMEPHI)
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2. Kynbryper OmompemaparoB TOIBEPrajuch HWMMOOWIM3aIMM —AbIUHATAMH — TPUPOIHBIMH
MOJIMMEPaMH, IIMPOKO HCIIOJIb3YeMBIMU B MEIWLMHE, OMOTEXHOJOTUH W MUIIEBOW MPOMBIILIEHHOCTH.
NmmoOmmm3anuss TO3BOJSIET YMEHBIIUTh THOETh MHKPOOPTaHU3MOB- JECTPYKTOPOB B Pe3yibTare
3anmoBbix cOpocos CITAB u ne3nH(peKkTaHTOB.

3. Jns MHAYKUMM pOCTa M aJanTalliil MUKPOOPraHW3MOB K JEHCTBUIO TOKCUKAHTOB, COJEP KAILUXCS B
CTOKE, UMMOOWIN30BaHHbIE KYJIbTYPhl B MPOIECCe MPUTOTOBICHUA pabodunX pacTBOPOB IMOIBEPTATUCH
aKTUBALMM NPHUPOAHBIMHU NOJHCAaXapuJaMi Ha OCHOBE MalbTO3bl B COYETAHUU C BOJOPACTBOPUMBIMU
BUTAMUHAMU. AKTHBATOP TPOSBIAET COOCTBEHHYIO (DEPMEHTATUBHYIO AKTHBHOCTH B OTHOIICHUU
0enmkoBO¥ OpraHuky, a OMoMacca KylnbTyp OHompenapara yBeJIHYUBAETCA B Pa3bl. JTa TEXHOJIOTHYECKAs
omeparys Mo3Bojamia Ha 67% yMeHbIIUTh pacxoa onomnpemnapara. JJo3uposKky Onompemnapara, BHOCHMOTO
B YCTaHOBKY OMOJIOTMYECKOIl OUYMCTKH JJIsi BOCIIOJIHEHHs moruOmieil, B pesynprate copoca CIIAB u
ne3MH(EKTaHTOB, OMOMACCHI, OTIPEIESTIIIN MUHUMAIBHO! - 150 T/CyTKH, MPOTHB PeKOMEHI0BaHHBIX 250
- 300 r/cyrkm. 3amaHHOE KOJIMYECTBO Owompernapara TOMAETCS O03aTOPOM aBTOMATUYECKH B
3aBUCHMOCTH OT KOJIMYeCTBAa CTOKa. B cooTseTrcTBMM ¢ HMHCTpyKuuenl mno skcmryaranuun KKB.9,
JOTIOTHUTEIBHO, B PYYHOM pEXUME, Ul CHIDKEHHS OPraHM4ecKOl Harpy3Ku BXOJSIIEro CTOKa,
nmpou3BoaAMiack 00padoTka MPHEMHOTO KOJIOALA, TECKOJOBKH, pe3epByapa HACOCHOW CTaHIMU U
pe3epByapa ocangka OuompermapaToM 3 pasa B Mecsi B komdectse 1700 r kaxkapie 10 maeit.

4. Jlna yny4imeHus Kadecta oOe33apaxuBaHus croka npuMensuica ouonnn [I'MIT (AKBATOH-10) Ha
OCHOBE TOJINTEKCAMETHIIEHTYaHUANHA C ITUPOKUM OaKTEPULUAHBIM, BUPYAULIUIHBIM ¥ (DYHTHIHIHBIM
spdextom. B coorBercTBUM ¢ «METOIMYECKUMHU PEKOMEHIAIMSAMU 10 MPUMEHEHHIO CPEencTBa
«AKBATOH» mnsa o6e33apaxuBaHus OOBEKTOB BOJOTOATOTOBKM M BOJBI NPU LEHTPATM30BAHHOM,
aBTOHOMHOM ¥  JCLEHTPAIN30BAHHOM  BOJOCHaOKeHHMm»  paspadotanHeiMu 'Y  «MHCTHTYT
MHUIEMHUONOTHH U MH(peKInOHHbIX OosesHeit mM. JI.B. I'pomameBckoro AMH VYkpaussl, 103MpoBKa
6uormaa s 06e33apakiBaHis cToka cocrapisier 20- 30 T/,

5. YuuteBas 3HAYUTENbHBIN 3()(eKkT Omosiorndeckoro 00e33apakuBaHMs CTOKAa OHOMpenapaToM
«BOJIOTPAW» u yBemmueHne obGessapakuBaroniero >(G(ekTa TI'yaHHIHHOBBIX MOIHAIEKTPOTHTOB
MPONOPLUUOHAIBHO 3KCHO3ULIMH, TO3UPOBKY ymMeHbmnan B 10 pas, no 3 /M croka. [IMI'M, copoupysich
MOBEPXHOCTAMH IUIABAIOINX HAcanok, kopmycom KKB.9 u ycranosku «BOJOTPAU» obecneunBaer
cTabmipHBIA  oOe33apakmBaroninii  3p¢dexkt, B TOM 4dHCIe, B CETAX TOPOIACKOW KaHAIHM3ALUU.
buopaznoxenne [IMI'M npoucxoaut B TeueHue 12 auell, Ononpenapar He TOKCHYEH [UIS TETNIOKPOBHBIX
1 poIO.






