HUHCTPYKIINA
TI0 3KCIUTyaTalyii TEXHOJIOTHYECKOro 000pyAOBaHHS
B MHKY0aTOpax M IeXax-MUTOMHUKAX C
HE3aBHCHUMBIM BOI0-CHA0KEHHEM

OcHOBHOI  3amaueil HMCKYCCTBEHHOTO BOCIPOM3BEIEHHUS JIOCOCEH SBIACTCS
NIOJTyYeHUE JKU3HECTOMKOM MOJIOAM 3a CUET CO3IaHUs ONTUMAIbHBIX YCIIOBHN Ha BCEX
sTamax pasBUTUA: cOOp U  OIUIOJIOTBOPEHHE WKpBHl, HHKyOauwus, BBHIKJIEB W
BBIIEPXKMBAHNUE JUYMHOK, ITOIpallliBaHUE.

[lpy mNpUMEHEHHH HOBOTO TEXHOIOTHYECKOTO OOOpYyJOBaHUS HEOOXOIUMO
CTPOTO BBHINOJIHATh HUXKCIIPUBEACHHLIE IIPABMJIA €ro OKCIUTyaTalldH, COOII0AATh
PCKOMEHIOBaHHbIE TpHeMBl paboTBl ¢ HMKpOW W OMOHOPMATHBBI B IEPUOJ BCETO
PHIOOBOTHOTO HHUKIIA.

1.C6op u onJ1010TBOpEHHE HKPBI.

JIns B3sTHSI MKpHI IPUMEHSIETCS CHIEIHANbHBIN MIACTUKOBBIA CTOJI ¢ HAKJIOHHOM
CETYaTON PAMKOM, KOTOpas CIIy>)KUT JUIA OTAEIEHHS UKPHl OT CIIM3H, CI'yCTKOB KpPOBH,
V3IUIIHEH MOJIOCTHOM XKUAKOCTH. Ilociie OKOHYaHUSA PE3KM HY)XHOIO KOJIHYECTBA
CaMOK, ceTdaras paMKa IPUIIOJHUMAETCS M UKpa OCTOPOXKHO IIEPEIUBACTC B CyXOM
CrelraNbHbIi Ta3 Iy JaJbHEHIIEro OmIo0TBOPEHUL.

B ogun Ta3 6epercs vkpa ot 10 camok ropOyIyd UM 5 CaMOK KEThI, Ty/a XK€
OTIIEXKUBAIOT MOJIOKH OT 3pEIbIX CaMI[OB U OCTOPOXKHO, HO TIIATEILHO ITEPEMELINBAIOT
JIO TIOJHOTO CONPUKOCHOBEHHS BCEX WKPHUHOK CO CIIEPMON. YYHUTBIBAIOT KOJIMYECTBO
UCIIOJIb30BAHHBIX CAMOK M CaMIlOB, MOJIOBBIE MPOXYKTHl KOTOPBIX HOMEIIEHBE! B OJUH
Tas3.

Om1070TBOPEHHAs HKpa NEPENNBACTCSA B CETYATHIN Ta3 MPOMBIBOYHON €MKOCTH.
Cpazy xe HeoOX0omMMO pyKoil kKak Obl pa3pbIXJIUTh HKPY (TIEpeMeInnBaTh B BOJE) BO
U30€)KaHUM CBEpPTHIBAHUS CIEPMBI W COTHATh C TOBEPXHOCTH IeHy. J[lanee HKpy
OCTaBJISIFOT B €EMKOCTH JIO TIOJIHOM TPOMBIBKH, T. €. 10 TOTO, TI0Ka He OyJleT BHITEKAaTh
gucTas Boja. Hamop Boawl moaOupaercsi Takoi, YTOOBI HE OBUIO BpalICHHs HKPHI B
IIOTOKE.

ITpOMBITYIO MKPY OCTOPOXKHO HEPECHINAIOT B EMKOCTD JJisi Ha0yXaHus, OIycKas
Ta3 B TOJILY BOABL. OJHOBPEMEHHO NMPOBOAMTCS YUET KOJIMIECTBA Ta30B, IIOMEIIEHHBIX
B OJIHY EMKOCTH AJis1 HaOyXaHUs.

Jna  ynobGctBa packialku HMKpHI B SALIUKHA, €MKOCTb JJI1 HaOyxaHus
NPEABAapUTEIIBHO  BBICTWJIAETCS MENKOsA4eiHoi Oe3y3enkoBoit  nenbro.  CBepxy
YKJIaABIBAaETCA JUCT NopoiioHa. K ka0l EMKOCTH MPUKpEILIAETCA OUpKa € YKa3aHUEM
BpEMEHU OKOHYaHUs HaOyXaHWsI WKpPBI, OIpPEAEIsIEMOE II0 BPEMEHH IIOMELIECHKS B
EMKOCTB I HaOyXaHUs UKpH! U3 IOCIIETHETO Ta3a.

HaGyxaHue  MKpBl  MOXET  IPOBOJUTECI B  TPaHCHOPTHPOBOYHBIX
U30TEPMUYECKUX KOHTeWHepax Ttuma SP-65 D. /{nsg storo 2 win 3 rubkux uuianra [y



0,9-1,2 cM, o KOTOPBIM MOJAETCS BOJA, OIYCKAIOT HA THO U PETYIUPYIOT IOa4y BOIBI
B KOHTEWHEp TakuM 06pa3oM, 4ToObI HKPUHKU HE MepeMEAINCh U HE OUINCH CUIIBLHON
cTpy€il. 3aTeM BBICTWIIAIOT JHO MEJNKOAYEUCTON O€3y3€lIKOBOM IENBbI0 U YXKE IOCIHE
9TOr0 NOMEWAIOT HMKpY W3 Taza. Bce omepaluu 1O INOMEUICHUIO HMKPHL B
VN30TEPMUAYECKUI KOHTEHHEP AHAJIOIMYHBI I[pU IOMEIIECHUM HKpPHl B EMKOCTL IS
HaOyxaHus.

[Tocnie oxoHwyaHusi Tmpoiiecca HaOyXxaHMs, KOTOpBI, B 3aBUCUMOCTH OT
TEMIIEpATypbl IpoJaoJbKaeTcs 1,5-2 yaca, MKpy 3arpykaroT B TPaHCIIOPTHPOBOYHEIC
koHTeitHepsl Tina FFU umy npous3BoaT €€ yakoBKY B M30TEPMHUUYECKUX KOHTEHHEpax
(Ipu IpOBEIEHUU Tpoliecca HAOYXaHUsS UKPHI B HHX).

B xontetinep FFU ma 1/3 oObeMa HanmBarOT BOAY M C IIOMOILBIO cayka
HanoJHM0T uKpoi. Ilocne monHON 3arpy3kM OCTaTKU BOJBI CIAMBaIOT. B TakoMm BHIC
KOHTEHHEp OCTaBILIOT Ha 10-15 MUHYT 10 TIOJIHOTO CJIMBA BOJHI.

Jns ymakoBKy MKpBl B M30TEPMHUYECKUE KOHTEHHEPHI NPOM3BOJIAT CIUB BOJBI
OyTEM IIOCTENIEHHOTO OTBEPTHIBAHMA IpoOku. JUIs IOJHOrO CiIuBa BOABI IOX
IIPOTUBOIOJIOKHYIO OT CIMBHOTO OTBEPCTHsS CTOPOHY OCTOPOXKHO MOJAKIAIABIBACTCS
nepeBsHHBI Opycok. Ilocie »Toro cBepxy HKphl YKIAJIBIBAIOTCA CYXUE JIUCTHI
noponoHa. Kpblmka HM30TepMHUYECKOTO KOHTEHHEpa JOJDKHA 3aKphIBarbes ¢
[PUIIOKEHUEM 3HAYUTENHHOTO YCUIIHUS.

JlocTaBiieHHYI0O B MHKYOallMOHHBIM 1I€X MKPY B3BELIMBAIOT Ha BECax, 3alMcaB
HOMEp U BEC KaXKI0T0 KOHTEIHEpa B CIICIMANIBHBIN )KypHai y4era. [lociie B3BemuBanus
OTKPBIBAIOT KPBIILIKY KOHTEHHEpa M U3MEPSIOT TEMIIEpaTypy cpelsl B ukpe. Ecian ona
HE OJMHAKOBa ¢ WMHKYOallMOHHON BO/OH, TO MOCTEHNEHHBIM J00aBICHUEM BOIBI C
pasumueit He Goee 1-2 °C 10OHBAIOTCS MIABHOTO BHIPABHUBAHMS TEMIEPATYp BOABI H
XuBoH MKpbL. [Ipu HEOOXOAUMOCTH 3Ty ONIEPAITUIO IPOBOJSAT HEOJHOKPATHO.

Ilocne ypaBHMBaHMsA TemIepaTyp MPHCTYNAIOT K 3arpy3ke UKpHl B
uHKyOanyoHHsle ammapatsl. Konteitnep FFU c¢ wukpoif nomemaror B ammapar,
3allOJIHEHHBI BOJOM M NOJHMMAIOT WIAHJOPHYIO IUIACTHMHY KoHTelHepa. Hkpa
IOCTEIIEHHO IIPOCAuMBAETCAd Yepe3 HWKHUN 1a3. HMKpy u3 U30TEPMHUUECKHUX
KOHTEHHEPOB NEPEMENIAIOT B MHKYOAMOHHBIE anllapaThl Y OMOIIY CAYyKOB.

Hxpy GosibmMx maptuii paBHOMEPHO PaclpelessiioT B HECKOIBKHUX alllaparax
JUIA CO3/laHMs OJMHAKOBBIX YCJIOBUM mpu uHKyOaimu. Hopma 3arpy3ku HKpHl B
MHKYyOaIIOHHBIE allapaThl — COIJIACHO AEHCTBYIOMNX OMOTEXHUYECKIX HOPMATUBOB.

2. UuKkyOanus UKpbHI.

Jli11 MHKyOaImm UKpHhl JIOCOCEBBIX TIPUMEHSIOTCS anmapathl SIMMYHOTO THHa 2-X
BUJOB: Anmnaparel « bokc » BMecTUMOCThIO 500 ThiC. KeThl U 600 THIC. TOpOyIIH U
anmnaparsl ATKAHCA, BMECTUMOCTBIO O0HOTO OTceka- 100 Thic. ukpbl KeThl U 120 THIC.
ropOymiu.

HMkpa mnomem@aercss B anmapaThl Ha ceT4YaTble MNOJJOHBI B « HaBal ».
KoHcTpyknus anmapaToB M CXeMbl MX YCTaHOBKH ( KacKaJoM ) O00€CIeuuBaloT, IpU
IIPaBUJIBHOM yXo/i€ 3a uKkpoii, 100% ee oMpiBaeMOCTb.



Bopononaya Ha kaXplil psj1 anmapaToB OCYIIECTBIAECTCS IIAPOBBIMUA KpaHAMH,
C TIOMOIIBIO KOTOPBIX MOXKHO PETYJIUPOBATh PACXOJ.

Kackaguslii ypoBeHr BOABI B ammaparaXx « bokc » cozgaercsa myreM UX
CTYIICHYaTOW YCTaHOBKM, B ammaparax ATKUHCA — HaO0OpPHBIMH INAHIOPHBIMU
IUTACTUHAMY, KOJIMYECTBO KOTOPBIX YMEHBIIACTCS OT BEPXHET0 K HIDKHEMY OTCEKY.

Bce ammapatel oOecrieueHbl aKpHJIOBBHIMU KpBIIKAMH, IPEIOXPAHAIOINAMM
’KUBYIO MKpPY OT BO3ACHCTBHS ynbTpaduoneToBhx jydeil. Ha BeITOKe M3 amnaparoB
YCTaHaBJIMBAIOTCS 3arpaUTENbHbIE CETKH, YCTPAHAIOLIUE YTEYKY UKDEL.

3. MeToabl y4eTa HKpbI.

Y4yer KoJaM4ecTBa UKpHl B MapTUU BEAETCS BECOBBIM WM OOBEMHBIM METOIIOM.
[lpy wucCnoNBK30BaHUM TPAHCIIOPTUPOBOYHBIX KOHTeitHEpoB HoBoi Mozenu FFU
IIPUMEHSIETCSA BECOBOI METO/ yu€eTa UKPBI

Bec uKpbl B mapTHM OIPENENsiOT, BHIYTA U3 OOMIEro Beca MKpHl ¢ Tapoil Bec
KOHTEHHEPOB ¥ YIIAKOBOYHOT'O MaTepuaia v ONpEeAEIIUB CPEIHUN BEC OJTHON UKPUHKHU.

Bec ukpsl ¢ Tapoii — Bec tapbl
CpeiHuii BeC UKPUHKH

KonudecTBo MKpHI B HapTHH =

Jlis ompeneneHuss CpeaHero Beca OAHOM WMKpWUHKM B damky Ilerpu, mon
KpHIIKY, oTOMparoT 100 MKpPUHOK M3 BCEX KOHTEHHEPOB NapTHM U B3BEIIMBAIOT HA
3JIEKTPOHHBIX Becax «Sartoriusy. CieyeT y4ecTb, YTO TOYHOCTh Y4€Ta YBEJIUYMBACTCS,
ecny oTOupaTh MKPY B MOMEHT OTKPHITHS KOHTEHHEpa T.€. KOIJa BIAXXHOCTh HUKPBHI
OJIHAKOBA.

Yamka Ilerpu nomkHa OBITH 3aKphITa KPBHIMIKON BO M30€KaHUE OOCBHIXaHMS
VKPBHL.

Ilpu oOpémMHOM MeTo/me YuY&€Ta OmpenenstoT o0BhEM, 3aHMMaeMblii MKpOH B
MHKYOALMOHHOM ammapare. [[ns 3Toro yMHOXAalOT IUIOM@Abh BHYTPEHHEH YacTd
amnmnapara Ha BBICOTY CJIOS, 3aHUMaeMoro Mkpoi. OnpenensioT KoJIM4ecTBO MKPUHOK,
HIpUXonAmuxcs Ha 00bEM 50 MJL., IS YeTo B MEpPHBIH HUIMHAP OTOUPAIOT UKpPY U3 BCEX
anrnapaToB JaHHOW napTuu. Y3 mponopiuu HaXoAuM HYXHYIO BETHYUHY:

KonmnuecTBo vkpsl B napTuu KOJNMYECTBO UKPhI X 00BEM 3aHMMaEMBIi
WK ammapare = B 50 MIL. MKPOH B CM.KY0.
50 ky6. cm.

JIaHHBIN METOJ| MPUMEHSETCS IIpU COOPE UKPHI N0 aMEPUKAHCKON TEXHOJIOTHH.

KpoMe Toro, KolIM4ecTBO WKpPHl B IApTUHU MOXKHO OIPEACNIUTHL, MPOCUYHMTAB
MEPHBIE KPY>XKM BO BpeMsl 3arpy3kd HKphHl B anmaparel. IIpu mpocuére cpeasero
KOJIMYECTBA UKPHI B KpYyXkKe Mpoly Tak e OepyT M3 BCEX allliapaToB JAHHOM napTuu
IPONOPLMOHAIBHO. Takoif MeTox ydéTra MOXKHO TPUMEHATH IIPUA HCIOJIB30BAHUM
TPaHCIIOPTUPOBOYHBIX KOHTEiHEpOB THUna SP.



4. YXOJI 3A UKPOH B ITEPHOJ] UHKYBAILIMU

I'1aBHBIM ycrioBHEM YycCIieHMIHOI HHKyOalu HKpBl sBIAeTCs Oecnepeboiinas
BOJIONO1a4ya U oOecriedeHrue paBHOMEPHOI OMBIBAEMOCTH BCEM UKPHI B alIapare.

Hopma pacxona BoAsl B Ieproji MHKyOalMu Ha OJUH psj anmnaparoB «bokey -
50 n/muH, HA oAMH anmapaTt ATkuHca — 30 J1/MUH.

B 3aBUCMMOCTH OT TeMIEpaTyphl BOAOMCTOYHMKA, NEPHOJ WHKyOalMy HKpHI
KEeThl U ropOymM JJMTCS OT 2 0 5 MecsleB. B TeueHue 3TOro BpeMEHU 3a UKpOH
HEOOXOAMMO BECTH TIIATENbHOE HAOMIOACHUE W YXOJA, KOTOPHIH 3aKimodaercs B
IPOMBIBKE OT WJIa, «B3PBIXJIEHUM) - JJIS CO3/IaHUs HOPMAJIbHOU OMBIBAEMOCTH, OTOOpPKE
0TXO0/1a MKPHI U TIPOBEICHUH MPOPHIAKTHIECKUX 00pabOTOK.

Ha 4yBCTBUTEIBHBIX CTaAMSIX pPa3BUTHSA, OT MOMEHTa OIUIOJOTBOPEHHUA IO
CTaJIu¥ IUTMEHTAINH TJ1a3, pu paboTe ¢ UKpoii TpedyeTcs ocodast OCTOPOKHOCTb.

B 5TOT mepwoa NpOMBIBKY HKpHI IPOBOAAT TOJNBKO B CiIydasX CHJIBHOIO
3aWiIeHUs] ¥ HapyleHHs BojgooOMeHa («(OHTAaHHPOBAaHME», «BCIyYUBAHUE» HKPHI).
Beimonssor e€ cienyroium obpazom. B Gokc, 10 YpOBHS CETYATOroO JHA, OIyCKAOT
PYKY WIH JEpPEBAHHYIO JIONATKY C IIAAKON MOBEPXHOCTBIO M Kak Obl CABUTAIOT CIIOM
VKpHI B anmapare Ha 2 — 3 ¢M. B TOPU30HTAIPHOM HallpaBiCHUU. TaKyl0 MAHUITYJISLUIO
IPOU3BOAAT B HECKOJIBKMX MECTax ariapara. 3aTeM BBIHUMAIOT IPOOKY HUXKHETO CIIUBa
M BBITYCKAIOT BOAY. 2-X WiU 3-X pa30BOil CMEHOHM BOABI B ammapare J0OMBarOTCA
0CBOOOXICHHS UKPBI OT WIOBBIX HAHOCOB, YTO YBEITUYMBACT AOCTYII KUCIOPOAA K UKPE.

B anmaparax ATKWHCa Ha4YMHATH IPOMBIBKY CIEAYET C HIDKHEIO OTCEKa.
B3pbixiuB MKpy BhINIEyKa3aHHBIM CIIOCOOOM, MOAHATH mangopy Ha 1 — 1,5 cm. (o
YPOBHSI CETYaTOI0 JHA) ¥ CIUTH BOAY.

ITocne 2-x wmm 3-X KpaTrHOM CMEHBI BOJABI IIAHJOPY 3aKPEIUISIOT B
IPUMOAHATOM IIOJOXXEHHHM C IIOMOUIbIO KIMHBILDKA W MNEPEXOIAT K IPOMBIBKE
BBIIIEPACIIOJIOKEHHOTO0 OTCEKA (IPU 3TOM MKpa B OTCEKE HEKOTOPOE BPEMsI HAXOAUTCSA
6e3 Boxsl). [lociie NpOMBIBKM BCero ammapara IIaHAopbl onyckaroTcs. [ImoTHOCTE uX
IPWIEraHus KO JHY MPOBEPSETCA HAIMYUEM NEPEIUBOB YE€pe3 BEPXHUE Kpas IIAaHIOpP.
Bo u30exaHue yTeuku UKpHI, Ha BOJOCIIHBEI O€BAIOTCS 3arPaUTEIbHBIE CETKHU.

SBneHust BemyduBaHWs U (HOHTAHUPOBAHMWS MKpPHI B alnaparax MOXKET ObITb
BBI3BAHO U CKOIUICHHEM BO3/yXa MOJ CETYAaThIM IOJIOHOM. Y JAJIUTh BO3AYX MOXHO C
TIOMOILBIO TPOBOJIOYHOIO KpIOUKa, mpunoiHuMmas Ha 1 — 1,5 cm. kpail mognona.
Ily3eipu BO3Ayxa BBIAAYT 4yepe3 BOJONPUEMHYIO Kamepy, He mnoBpeaus Hkpy. llo
NOCTVDKEHUY MKPO# cTaguu murMeHTaiun ria3 (220 - 2—0 rp/aHeit) ukpy exeHe/1eIbHO
IPOMBIBAIOT M  IEPEMEIMMBAIOT ¢ Mmociedayromeil  o0paboTkol  pacTBOpamu
aHTHCeNTHKOB. OOpaGOTKM MpOBOAAT B MPOTOYHOW BOJIE C TOMOLIBK) KaleIbHOM
YCTaHOBKHU.

IIpumensiemast KOHLETpAIHs AHTUCENITUKOB )11 00pabOTKH UKPHI:

MastaxuTtoBbli 3en€HBIN — KoHeTpanusd 1 : 300000

skeno3unus 1 gac

dopmanuH - koHuetpanus 1 : 800

skcno3uiusa 30 MAHYT



C nOoMOIIBIO KamneNnbHUIBI MO’KHO 00paboTaTh Kak OJIMH almapar Wi psaj, TaKk U
BCE ammaparsl OJHOBpEMEHHO. B mocnennem ciydyae Ae3MHOUIMPYIOUIMH pacTBOp
BHOCHTCS B BOJIOPACIIPENENUATENBHBIN JOTOK Ha BOJOTOKE.

ITepuoauuHocTs podo6paboToK MKPH! IpU MHKYOAIlMK HA TPYHTOBOM BOJE:

OT JHS OIUIOJOTBOPEHHS JO OTOOpPKM HHKYyOalMOHHOro orxoja — 1 pas B
JIEKay, Jajee Mo COCTOSAHUIO MKPHI

IpY MHKYOAIMy Ha PEYHOU BoJIE:

1 pa3 B Henemo, nanee 1 pasz B 10 — 14 guei.

IlepByto npodobpaboTKy /enaroT Ha CIEAYIOMMA IeHb 110CIIE OILIOAOTBOPEHMUS
UKPBHL.

5. OTBOPKA HKPBI C ITIOMOILBIO NKPOOTBOPOYHBLIX AITTIAPATOB

Bribopka WMHKYOallMOHHOTO OTXO/Ja HKpPHl HMKPOOTOOPOYHBIMH alllapaTaMu
npousBoautTcs B uHTepBaie oT 300 mo 400 rp. mHe#, T.e. Koraa sMOpuoH Hauboiee
YCTOHYMB K MEXaHWYECKUM BO3ICHCTBUSIM.

3a CyTKM 10 OTOOpKHA HMKpPOOTOOPOUHBIM allapaTroM IPOBOJUTCS CTPECCOBas
00paboTKa UKpHI, KOTOpas 3aKII0YacTCs B MPEABAPUTENHHOM ( 3a CYTKH 10 OTOOPKH )
MEXaHUYECKOM BO3JEHCTBUM Ha UKPY B pe3yibTaTe 4ero ruOHyT ciiabble DMOPUOHBI U
MYTHeeT O€lOK B HMKpE pa3BUBAOINEiics MapTEHOICHETMYECKUM crocoboM ( Heom-
JOAOTBOpEHHOH ). 11 3TOT0, UKPY C MOMOIIBIO c(oHA ( IUIaHT A. 35 MM ) IOAAIOT U3
MHKYOAI[MOHHOIO ammapara B ceT4aryio Kop3uHy. CTpyro BOJBI C MKPOI HalpaBisioT
Ha CTEHKy KOpP3HWHBHI JUIl YCWICHUA yJapa, Jjajlee UKPY BHOBb IIEPECHINTAIOT 0€3 BOJBI B
JpYTYIO CeTYaTyI0 KOP3UHY WJIH Ta3.

[locne 3TUX MaHUNYIANMA HKPY MOMEIAIOT B BOAY B HWHKYOAIIMOHHBIN
anmapar. Ilorubmue cnabbie M HEOIUIOAOTBOPEHHBIE WKPUHKUA B TEYEHHU CYTOK
npuoOperaroT Oenblii 1[BET, YEM M JOCTUIAeTCsl Ka4eCTBEHHAas OTOOpPKa aBTOMATOM
MKU3HECIIOCOOHOM pPEIOOBOIHOI mponykuuyu. Otnagaer HeOOXOAUMOCTh B IOBTOPHOM
BBIOOpKE 0TXO/A.

B mponecce BbIOOpKM HMHKYOallMOHHOTO OTXOAA IPOBOJAAT HOBTOPHBIM y4YeT
KOJIM4eCTBA COOpaHHOM M 3aJI0KEHHOW WKpHI ( MHBEHTapu3als HKPHl ), a TaKKe
NIPOCYUTHIBAETCS KOJIMYECTBO MOTUOIICH UKPHI. YUET BeJeTCS BECOBBIM MU OOBEMHBIM
crioco6oM. Mkpa B3BemIuBaeTcs mepe] 3arpy3koifi B UKpOOTOOpPOYHEINM ammapaTr U U3
3TOr0 KOJMYECTBA BBIYUTACTCA BHIOpaHHBIM OTXOA. Bee JaHHBIE 1O KaXAoi mapTuu
3aHOCATCA B COOTBETCTBYIOIIUE JKYPHAITHI.

6. YXOJI 3A UKPOU HA TIO3/JTHUX CTAJIUSX PASBUTUSL.

ITorpeOHOCTE 3MOpPHOHOB B KHCIMPOJE 3HAYUTEIBHO BO3PACTAE€T K KOHILY
uHKyOauu, ( mocie 400 rp. aHE# ), HTOATOMY B 3TOT NEPUO]I HEOOXOAUMO YBEIUUUTh
pacxo/ BoJbI B anmapatax «bokcey 10 65-70 11/ MuH,

B anmnapartax «ATkuHca» 1o 40-45 1/ MmuH



IPOBOJIUTH PETYJSIPHOE TMEpPEMENIMBaHUE WMKpHl B ammaparax ( uepe3 3-5 nHedl ) u
IPOMBIBKY OT WJIA.

BrikieB 3MOpHOHOB Ipyu Ha0yxaHWM HUKpPHl B «HABA» MOXET IPOM3ONTH
HECKOJIbKO paHblie ( IpHU MEHBLIEM KOJIWYECTBE I'p. AHEH ), yeM IpH UHKyOanuu Ha
pamMKax TIpM WIOCHTUYHBIX TUIPOTEPMUUYECKHUX YCIOBHAX. OTOMY CIIOCOOCTBYET
NOBBIIICHHAs TUIOTHOCTh MKpPHl Ha €AUHULY oObeMa BOABI M OOJBIIOE KOJIUYECTBO
(pepMeHTa  «BBUIYIUIEHUS», HakalUluBaeMoro B ammapare. Bo  usOexanue
IPEXKIAECBPEMEHHOIO0 BHIKJIEBA JMYMHOK B alnapare, UKpY Cleayer 3a 5-7 JHeil 10
IIPEAIOIaraeMoro Hauajla BBIKJIEBA BBIHECTH B IIMTOMHHUK U Pa3sMECTUTH Ha IO/JIOHBI
IUIS BBIKJIEBA.

7. TIOAI'OTOBKA ITMTOMHbBIX KAHAJIOB.

Ilepen pa3menieHneM MKPHI Ha BHIKJIEB HEOOXOMMO CBOEBPEMEHHO MTOATOTOBUTH
IIMTOMHBIE KaHaibl. [Ipy MCHoIb30BaHUM IUTOMHKKA B NIEPBBIN CE30H MOCIIE BBEICHUA
B 3KCILTyaTalyio, KaHalbl BBIIECPKHABAIOT ¢ MPOTOYHOH BOMOH B TeYEHUH 2-X HENEIH
Ui yjaleHusi U3 OETOHA INENOYM, 3aTEM C YCUJICHHBIM TOKOM BOJBI IIPOMETAIOT MX
xecTKUMH ieTkaMu. lllaHnopHbIe Ma3sl OYUIIAIOT OT MECKa.

JUids co3paHusl ONTUMANBHBIX YCIOBHM IpW BBIAEPKUBAHUM JIMYMHOK J(HO
IIMTOMHBIX KaHAJIOB YCTWIAETCs CyOCTpaToM.

CyGcrpar obecrieunBaeT JTHYMHKAM HOPMAJIbHBIA BOJOOOMEH, 3alUINACT UX OT
IpAMOIO BO3JEHCTBUSA NOTOKA BOABI U MPEMSTCTBYET 00pa3zoBaHMIO cKorvleHuil. IIpu
UCIIOJIB30BAHUY [IMTOMHBIX KaHAJIOB B JIAJIbHEHIIEM B KaUECTBE BBIPACTHBIX BOJOEMOB,
IPUMEHAETCS TPyOUaThli M COTOBBIA CyOcTparbl, T.K. OHM JIETKO BBIHMMANOTCS U3
KaHaJIOB I10C/Ie NOJHATHAS MOJOI Ha IUIaB.

JIHO IMTOMHOTO KaHajia JOJDKHO OBITh MOKPBITO CyOCTpaToM IOJNHOCTBIO 0€3
IIPOMEXKYTKOB.

Marts! TpyOgaToro cybcTpaTa pacnosararoT IOMEpeK MUTOMHOTO KaHajla, YTOOBI
UCKIIOUUTh 3(P(EeKT «TUIPABINYECKOH TpyOb» ¥ BO3MOXHOCTH CBOOOIHOTO
[IEPEMEIICHUS JIMYMHOK B HEM.

CotoBbIif cyOCTpaT KCHONB3YETCS TONBKO B KOMILUIEKTE € <OKAJIIO3M», T.K.
HOCJACIHUE CIyXaT s 1peoOpa3oBaHUs TOPHU3OHTAJIBHOTO IIOTOKa BOJBI B
BEPTUKAIIBHOE U, TAaKUM 00pa3zoM, 00eCIeunBalOT BOJOOOMEH B «THE3AAX COTY.

Ha GeToHHOE AHO yKIagbIBAIOTCA «COTHD ( 0€3 MPOMEXYTKOB ), HA «COTBI» —
«kamosn». IlmacTuHel «Kamo3w» JOKHBI OBITH OOpamieHsl Ha TOK Bojabl. Ha
«OKaJII03M» TTOMELIA0TCs MOANOHBI ¢ UKpOH, Takke 0e3 mpomexyTkoB. Mcnonas3oBaTh
(OKaJIIO3W», B KauecTBe cyOcTpara 0e3 «coT»- 3ampeuiaercs!

YpoBeHb BOJIBI B MUTOMHBIX KaHaJIaX yCTaHABIMBAcTCA C MOMOIIBI0 HAOOPHBIX
maggop THma «A», «b» m «Cy». Illannopa tuma «A» umeer BoicoTy 10 cm, 6e3
OTBEpCTHH, IaHaopa Tuma «by - BEICOTON 6 cM, Takke 0€3 OTBEpCTHIA, IIaHA0pa TUIla
«C» - BBICOTOH 6 CM C PEryJIHPOBOYHBHIMH OTBEPCTUSAMHM KM PE3MHOBBIMHU NPOOKaMHM.



[[IOTHOCTH YCTAaHOBKM INAHAOP OOECIEYMBACTCS PE3NHOBBIMHM  YIUIOTHUTEISIMH,
KOTOpBIE€ BCTABIISIOTCA B 113 HUXKHEH IIOCKOCTH IIAHAOPHI.

BrIcoTa c10si BOABI HaJI MOJIOHOM C HKpOi HE JIOJDKHA MpeBbImaTh 1,5- 2 cM BO
N30e)aHmns CO3/JaHusl BEPXHETO TOKa ¥ MOSIBJICHUS 3aMOPHBIX SBICHUH UKPHI.

B paitone BomonogauM ycTaHaBiIMBAaeTCsA ONHA miaHgopa tuna «b», Kotopas He
3aKpEIUISETCS )KECTKO, 8 HAaXOAUTCS Ha IUIaBy. Takas IMOCTaHOBKA IIAHOpHl UCKII0YAET
BOJIHEHUE TTOBEPXHOCTH BOJBI M 00ECIIEYNBACT HIDKHUM TOK.

8. PACXO/ BOAbI BO BPEMA BBIKJIEBA U BBIJIEP2KMBAHUA JIMYMHOK.

ITpu mocTaHOBKE HKpBHI Ha BHIKJIEB CIEAYET MOMHHTH, YTO B 3TOT NEPUOI Y
SMOpHOHa MOBHIIIAETCS MOTPEOHOCTD K COAEPIKAHUIO B BoJe Kuciaopoza. [l xopouei
OMBIBAaEMOCTH MKpPBI, CKOPOCTb T€UEHHUS JO/DKHA MOAJEp)KUBaThca Ha ypoBHe 1 — 1.5
cM/ CeK.

PacyeT He00X0MMOro KOJIMYECTBa BOJIBI HA OJJUH MATOMHBINA KaHal BO BpeMs
BBIKJIEBA MOYKHO TIPOM3BECTH [0 HIKETIPIIIAraeMOMY TIPUMEDY .
3Has o0bem kaHama — Y= 2,0 x 19,0 x 0,1= 3,8 ky6. m = 3800 1.
¥ 33JIaHHYI0 CKOpOocTh TedeHus — V= 1,0 cm/ cek.
HaXOJWM BpeMs MOJTHOH CMEHBI BOJBI —
L ( nnvna xaHana ) 1900 cm

t= V ( CKOpOCTh TCYCHHUS ) " 1 oM/ cex =1900 cek

U3 NMOJIYYCHHBIX JaHHBIX HAXOOIHUM pacxosg BOObI-

Y ( 06beM KaHasa ) 38001

t( Bpems cMeHBI BoAbl) | 1900 cex 2 1/ cex = 120 1/ MuH

Q_—_

CrnenoBaTenpHO, Ui CO3JaHUs CKOPOCTH TeUeHUs 1 CM /CEK B MUTOMHOM KaHAJIE
( mmpuna 2,0 x gymHa 19,0 M ) nry6unoii 0,1 M, Heo6xoaumo moaats 120 1 /MuH.

ITocne okoHuyaHMs BBIKJIEBA pacxo]i BoABI MoHMkaeTcs A0 50 — 60 1 /MuH U Ha
TaKOM YpOBHE IMOJIEP)KUBAETCS O Hadyajga MMOJHATHA MOJOAU Ha IUIaB ( IIPU YCIOBHHM
HOPMAJILHOTO HACKHIIIEHUS BOJBI KACIOPOAOM; NAaACHUE KUCIOPOIa Ha BBITOKE JOJDKHO
ObITh He 6onee 50 % 1o CpaBHEHUIO C BTOKOM ).

9. TPEBOBAHIA K CBETOBOMY PEXUMY B IIMTOMHUKAX.

Ilepen BBIHOCOM MKpHI Ha BHIKJIEB TIPOBO/IAT 3aTEMHEHUE 1I€Xa — NTUTOMHUKA. OKHA
3aKpHIBAIOT CBETOHEIPOHHUIIAEMBIMH IITOPAaMH, a KaXIbli KaHajl, 10 BO3MO>KHOCTH,
YKPBIBAIOT YepHOU IIeHKOU. [IpoBoAT 3aTeMHEHNE BEHTHIIALIMOHHBIX JIIOKOB. BBIK/IEB
U TOCIEAYIOIIEee BBIACPKUBAHUE CBOOOIHBIX JMOPHOHOB MAOJKHO NIPOXOJUTH B
YCIIOBHSAX IIOJIHOH TEMHOTHI. BKIIIOYATh 3JIEKTPUYECKOE OCBEIICHHUE, OTKPHIBATh OKHA,
JepxaTh B OTKPHITOM COCTOSIHMM JBEpPH JUIMTENbHOE BpeMs - 3amperaercsa. Bcee



nocieaywmue HabmoaeHnst 1 paboThl JOKHBI IIPOBOAMTCS IIPU CBETE MEPEHOCHOIO
WA KapMaHHOTO (poHaps.

10. PASMEIIEHME MKPbI HA BBIKJIEB.

3Has MOJIE3HYIO TUIOMAIh KaXkI0r0 MUTOMHOTO KaHaila, HEOOXOAUMO ONPEAETUTh
KOJIMYECTBO pa3MEMIaeMOil Ha BBHIKIEB UKphl. HopMmaTvB IIOTHOCTHM NOCAAKH
CBOOOJHBIX HSMOpHOHOB Ha 1 KB. M (COTJJaCHO BPEMEHHBIX OHMOTEXHHYECKUX
HOpMatuBOB 0T 09.1999 r.) npu BHLACPKUBAHUU:

ropbyma — 20000 mwT. /KB. M

KeTa : TIpy nojpaniuBanuu 10 HaBecku 500 mr - 15000 mT. /kB. M
10 HaBecku 700 mr — 10000 mr./kB.M
1o HaBecku 800 mr — 8000 mT./kB.M
110 HaBecku 1000 mr — 6000 mT./KB.M

IIpumep pacuera:

ITone3Has miomaas MMTOMHOro Kaama — 19,0 * 2,0 =38,0 kB. m

KonudectBo CBOOOAHBIX SMOPUOHOB Ha OJIMH KaHAJI:

rop6yma — 38,0 * 20000 = 760000 nrr.
KeTa - 38,0 * 15000 = 570000 mur.

Hkpy Ha BHIKIEB pa3MemaloT B IUIACTUKOBBIX  MOJJOHAX, KOTOpPBIE
yYCTaHaBIMBAIOTCS HEMOCPEACTBEHHO Ha cyOcTpaT (TpyOdaThlif, «COTBI») WIM Ha
€IVHUYHbIE TPYOKH, YJIOXKEHHBIE momepék cyOctpata. B mepBoM cilydae IOJIIOHBI
YCTaHaBIMBAIOT  BIUIOTHYIO JApyr K  JApyry, T.K. OMOpHOHBI HE  MOIYT
paccpefoTauuBaThCI MO AYeikam «coT» WIHM MO IUlomagu cyocrpata. Bo BTOpOM
cllydae MOJIOHBI CTaBATCS ¢ mpoMexyTkoM 0,2 — 0,3 M apyr OT Apyra 4 B Ipouecce
MacCOBOTO BBIKJIEBA CBOOOJHBIX 3MOPHOHOB MEPEMEIIAIOT MO IUIOMAAN KaHana JJis
HOJYYEHHS PABHOMEPHOTO pacipeieieHns cBOOOAHBIX SMOpUOHOB. I1epBblil OAN0H OT
BOJIOTOKOB YCTaHABJIMBAIOT Ha paccTosHuu 1 M, nociaeannii Ha 1,0 — 1,5 M 10 BBITOKA.

HeobxonuMoe KOJIMYECTBO MOJAOHOB OMPEACNHAETCA KOJMYECTBOM  HKPBI
pa3MemaeMoii B kaHaia. HopMa packinajgky MKpbl Ha MOJJ0H 3aBHCUT OT KOJUYECBTA
UICTIONB3YEMBIX TMOIOHOB M pacuUTHIBAaETCS 10 Gopmysie:

KosmuecTBo ukpet KOJMYECTBO CB. SMOPMOHOB Ha 1 KaHai
Ha 1 mopnon =

KonnuecTBo no1oHOB Ha 1 KaHaI

Hkpy packiafpiBalOT Ha IOJUIOH ¢ ITOMOIIBIO MEPHOM KpY»XKU. Packianky MKpbI
ClenyeT IPOBOAUTH OBICTPO M OCTOPOXKHO, T.K. HKpa IE€pPE] BBIKIEBOM OYEHb
YYBCTBUTEIIbHA K BHEMIHUM Bo3/ieiicTBUsIM. [10/10H ¢ ukpoii 2 pabOTHHKA IIpU IIOMOIIN
KEJE3HBIX KPIOUYKOB IIOMEINAIOT B BOJY U CJE€TKa BCTPAXUBAIOT €ro, 100MBasCh
PaBHOMEPHOTI'O paclpeesieHuss UKpbl. UTOOB! UKpY HE CMBIBAIO € HOAAOHA B MOMEHT
NOTPY’KEHMS, MOKHO CHU3HUTH PacXxo/l BOABI B KaHajle Ha IIEPUOJ PACKIAIKH.



[Tocne oxoHYaHUS BHIKJIEBA MTOIJOHBI HEOOXOAUMO YAAIUTE U3 IIMTOMHOIO KaHaja
(2 paboTHMKa TIpM TIOMOIIM J>KEJIE3HBIX KPIOYKOB), TIIATENBHO HX BBIMBITH H
ckiaaupoBaTh. OTX0J MKPHI coOupaeTcss B EMKOCTh M IPOCUUTHIBACTCS OOBEMHBIM UIIH
BECOBBIM METOJIOM, JJAHHBIE 3aHOCSITCS B COOTBETCTBYIOIINM XKy pHAIL.

11. BBJIEPXKUBAHUE CBOBO/IHBIX DMBPHOHOB.

BrinepxuBanre CBOOOJHBIX AMOpPHUOHOB [OJDKHO IPOXOAUTH B ONTHMAJIBHOM
pexume. HemoctaTtok kuciiopopa, cinaboe 3aTeMHEHHE 3aCTaBisAET MX JBUTAThbCA U
TPAaTUTh DJHEPTUI0 HA TNPEOJOJCHHE OSTUX MpelATCTBUH. B pesynbrare JIMYMHKA
HOJTHUMAIOTCA Ha I1JIaB MPEXIEBPEMEHHO U C MEHBIIEH MacCoii.

Bo wu3bexxanue >TOro HEOOXOAMMO MPUHATH MYphl 110 IOJYYEHUIO IIOJHOIO
3aT€MHEHHU MUTOMHUKA, a TAKXKE [10C/IE OKOHYAHUS BBIKJICBA BBIIOJIHUTE CIEAYIOUINC
MEpPOTPUSATHSL.

IIpu BEIIEPKMBAHUY TUUMHOK HA TpyOUaToM cyOcTpare:

1. CHsATH HIOAOHEI

2. CHM3UTH pacxo/] BOJbI, TI0JaBaeMOii B KaHa

3. YMeHBIWUTH YPOBEHB BOJIBI HaJl cyOcTpaToM 110 2 —3 cM (o6umii ypoBeHb 6 cMm)

Cnemyer MOMHUTB, YTO PE3KO IMOHWXKATh YPOBEHb BOJBI HENIb3s. OTO BENET K
NOJBMKKE cyOCcTpara W TpPaBMUPOBAaHHMIO JIMUMHOK. EciM HCIOIB3YeTCS BEPXHSS
IIaHAoOpa C OTBEPCTHSIMH, TO CHavajga OTKpBHIBAIOTCS MPOOKH, 3aTeM MEIUIEHHO
HOJHUMAETCS MAaHAOpa JAJIS TUIABHOTO CXO/Aa BOJIBI.

Ha nepuon BeIIepKUBaHUsT CBOOOHBIX ASMOPHOHOB CKOPOCTh TEUEHUSA B KaHAJE
A0JDKHA ObITh HE Bhimie 0,8 cm /cex — ams ropOyum u 0,5 cM /cex s keTsl. Pacxon
BOJIBI, [TOJIaBaeMOM B KaHaT Ui CO3JAaHUSI TAKOW CKOPOCTH PacCUUTHIBACTCS METOOM,
AHAJIOTUYHBIM pacyeTy pacxo/a Ha MepuoJ BHIKIEBA.

[Ipumep pacuera ass ckopoctu Teuenus 0,8 cM /cek:

(19,0*2,0* 0,06) * 1000
1900 cMm / 0,8 cm /cex

= 0,96 1 /cex = 58 a1 /MuH

[Tpu BBIIEp)KUBAHWH JMIMHOK HA COTOBOM cyOcTpare, Mo OKOHYAHHMIO BBIKJIEBA,
CHMMAETCSl BEPXHSA [IAHAOpa ¢ OTBEPCTUAMHU ( TEXHHMKA CHATHA Ta K€, 4TO U Ha
TpyO4daToMm cybOctpare ). Jlanee cHUMaKOTCs TMOIOHBI, OCBOOOXAAIOTCA OT OTXOJHOM
UKpPBI, TPOMBIBAIOTCS YUCTOH BOJOM IMETKAMH ¥ BHOBb CTaBATCS Ha ayxo3u. [lonoHsl
Hpe0TBpalaloT MOABUKKHU cyOcTpara.

YpoBeHb BOJIBI YCTAaHABIUBAETCS TAKOM, YTOOHBI TTOAJOHEI U BEPXHSSA 4acTb pedep
KECTKOCTH KaI03W OBUIM HaJl TOBEPXHOCTBIO BOJBI, T.€. OCTABIAETCS LIAHIOpA «A»
BrIcOTOM 9 — 10 cMm.

Pacxox BOIBI B KaHAJ MPHU TAKOM YPOBHE M CKOpOCTH TedeHus 0,5 J1 /CeK JOIKEH
Op1Th = 1,0 71 /cex wmm 60 i1 /MUH.

(19,0*2,0*0,1)*1000
1900 cM * 0,5 cM /cek

=1,0 1 /cex = 60 11 /mMuH






