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00'bEeKThI OKpYy2KaloLei cpebl
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Kak u n11060e mpoMblIlIIeHHOE MPEeANPUATHS TUBOBApEHHBIE
NPEINPUSATUS  CBSI3aHbI € INPUMEHEHUEM  Pa3JIMYHOrO
o0opynoBaHus 00ecrneYnBaroIIero MIPOU3BOACTBEHHBII
npouecc. [IpuroroBneHne nuBa — OAUH M3 CAMBIX CIIOAKHBIX
TEXHOJIOTHYECKUX IPOLECCOB B MUIIEBOM MPOMBIIUICHHOCTH.
OcCHOBHBIE BaXXHBIE OTanbl KJIACCUYECKOM  TEXHOJOTHUH
MIMBOBApEHUS, KOTOPYIO HCIIOJIB3YET OOJIBIIMHCTBO
COBPEMEHHBIX 3aBOJIOB:

- [PUTOTOBJICHHUE IIUBHOIO CYCJIa;

- cOpaxMBaHHME MUBHOTO CyClIa IPOKKAMU;

- noOpaxuBaHHE U CO3PEBAHUE MUBA;

- PO3JHMB.

JlpoOneHslii CcOoMOA 3achIalOT B 3aTOPHBIA ammapar, B
KOTOpPBIA MPEABAPUTEIABLHO HAJIMBAIOT MOJOTPETYI0 BOMY.
3atupaHue BeJACTCsl B COOTBETCTBUU C BBIOpaHHBIM CIIOCOOOM
M0 CHENHATBHOW TEXHOJOTHYECKONM MHCTPYKIHUU. 3aTop
HarpeBaloT C HEOOXOJUMON CKOPOCTBIO C BBIIEP)KUBAHHEM
nay3 < IIpA . ONpEJENIEHHBIX TeMIlepaTypax. 3aTeM 3aTop
MepeKavynBalOT Ha (QWIBTPOBAaHME B  (PHIBTPAIIMOHHBIH
anmapar.

OuUIbTPOBAHHOE CycCJ0 u [IPOMBIBHBIE BO/IbI
MEPEKAYMBAIOTCS B CYCIOBAPOYHBIN anmapar v MOJABEpPraroTCs
KUIITYCHUIO € XMeneM. ['0ToBoe Cycio nepekaurBarOT B
TUIPOLMKIOHHBIA  anmapaT, B  KOTOPOM  IPOUCXOJHUT
OCBETJICHHE Cyclia 3a CUYET OTJEJICHUs OETKOBOTO U XMEJIEBOTO
OCaJKOB MO/l TUAPOIUHAMUYECKUM BO3JEHCTBUEM.
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[locne BbLAEpKKM Cycla B THAPOLMKIOHHOM ammapare
MPOU3BOJIUTCS  €ro  OXJaXJEHHWE JO  YCTAaHOBJIEHHOM
TEMIIEpPaTyphl B IUIACTUHYATOM TETJIO0OMEHHHKE.

[To BBIXOQY U3 TEINIOOOMEHHUKA CYCJIO MEpPEeKaunBaeTcs B
OpONUIBHBIA  ammapar, pPachoJIOKEHHBIM B CIENUATbHO
OXJIKJIECHHOM OpOIWIBHOM OTHEJIeHHH Ipu Temieparype. 10-
12°C. I'naBaoe Opoxenue Beaercs 5-10 cyrok. [lo okoHUaHUIO
mpouecca MpPOBEPSIOT BUAMMYIO CTEeNEeHb COpaKWBaHUS
MOJIO/IOTO IIMBA C MIOMOIIBIO CaXxapoMeETpa.

Mononoe MUBO nepeKaurnBaeTcs B anmnapatsl
N0OpaKMBaHUs PACIHOJIOKEHHBIE B CIIELUAIBHO OXJIAXIEHHOM
nomenieHuu ¢ temmneparypoi 2-3°C. Jlamee MOpoucxoauT
CO3pEBAaHME IKBA IpPU 3aJaHHOW TEMHIEpaTrype U JaBJICHUU.
JlnurenbHOCTh  JoOpakuBanust oT 6 mgo 100 cyrok B
3aBUCUMOCTH OT copTa nuBa. [IpoayKT, OJy4YEeHHBIH B KOHIIE
Iporecca roToB K yIoTpeOICHUIO U PO3IIHBY.

Po3znuB mnuBa mnpou3BOAAT Ha aBTOMATUYECKUX JIMHUSAX
po3nuBa B CTEKIsIHHbIE OyThUIKM, [IDT-OyThUIKM, GaHKH, KETH.
C uenpio cTabMIM3aluY NMUBA MPUMEHSIOT NACTEPU3ALNI0. ITO
CIIOKHBIM IPOLECC, KOTOPBIA IIUTCS OKojao 60 mHel M BO
MHOTOM 3aBHUCUT OT KBanudukanuu nusBoBapa. HecmoTpst Ha
TO, 4YTO HCXOOHBIM CBIPDBEM SIBISIIOTCA OOHU M TE XKE
KOMITOHEHTHI, | KaueCTBO IIMBa, BbIpaOAThIBAEMOE pa3HBIMU
OpeIIPUSTUSIMU,, pa3InvHoO [1].

[Io BO3AEHCTBHIO HA OKPYXAIOLIYK Cpeay TEXHOJOTHUH
NIMBOBAPEHUs, BO3HMUKAIOIIMM Ha JTale H3KCIUlyaTalluH
MMBOBAPEHHBIX MPEANPUITHIH, B IEPBYIO OUEPEIb OTHOCATCS:

- motpebJeHne SHepPTuH;

- ToTpeOJeHUE BOJIBI;

- cOpocC CTOYHBIX BO;

- o0pa3oBaHHE OTXOJOB MPOM3BOACTBA M MOOOYHBIX
IIPOJYKTOB;

- BBIOPOCHI 3arps3HAIONIMX BEHIECTB B aTMoc(epHbIN
BO31YX [2].
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Jnst  TEXHOJIOTMYECKUX  MPOILIECCOB  MHUBOBAPEHHOIO
MPOM3BOJICTBA  XapaKTEpPHO  JIOCTATOYHO  HMHTEHCHUBHOE
noTpedsieHne KaK JJIEKTPUYECKOW, TaK U TEIUIOBOH IHEPIHH.
TemnoBass osHeprust mnotpebisiercs B Ooimepax s
MPOU3BOJICTBA IMapa, KOTOPBIA HCMOJIB3YETCS  IJIABHBIM
o0pa3oM aJisi BapKHu Cycjla M HarpeBaHuUs BOIbl B BapOYHOM
mexe M B Lexe po3nuBa B OyTbulku. KpymHedmmm
OTpeOuTeNeM d3JIEKTPUUECKONM DSHEpPruu, Kak MHpPaBHIIO,
SIBJISIETCSL TEXHOJIOTMYECKAasi CHCTeMa OXJIAXIACHUS, OIHAKO
CYLIECTBEHHAs] JI0JIA MOTPEOJICHUS JIEKTPOIHEPTUH MOXKET
MIPUXOJUTHCA HAa BAPOUHBINA U Pa3IMBOYHBIN IIEXU, & TaKXKe Ha
YCTaHOBKY JJIsSl OYUCTKU CTOYHBIX BOJI.

VYnenbHoe mOTpeOeHWe DHHEPruv . HA TOM WM HHOM
MMBOBAPEHHOM 3aBOJIE B 3HAUUTENHHON CTEMEHH 3aBUCUT OT
KOHCTPYKIIMM  DHEPrOCHUCTEMBI  OQOIIEr0  IOJB30BAHHUS H
MPUHATON KOHUENUUU TEXHOJIOTMYECKOr0 MpOLEecca, OJHAKO
OTJINYUE TIPEANPUITHIA APYT OT APYra MOXKET OBITh CBA3AHO C
pasHUllel B pelenTtype MPOAYKIHH, BUAE YHAKOBKH, pa3HOM
HayaJbHOW  TEMIIEpaTypoO¥  BOZBL,  MCIOJb3yeMOW  Ha
KOHKPETHOM 3aBOJIe JUIi NPOU3BOJACTBA IHBA, U PA3HBIMHU
KIIMMAaTHYECKUMHU  YCIOBHSIMU.  YJIeJIbHOE  TOTpeOIeHue
SHEPTrUM Ha THUBOBAPEHHOM 3aBOJIE MOXET KoyeOaThCs B
muanazone 100—200 M/x/rm B 3aBUCUMOCTH OT pa3MEpoB
MNPEANPUITHS, . CIIOKHOCTH TEXHOJOTMYECKOTO IIpolecca Hu
JPYTUX HEPEUYNCIEHHBIX BbIIE GakTopoB [3].

Jlng  mHUBOBapeHUs  XapaKTepHbl  BBICOKME  OOBEMBI
MOTPEeOJIeHHsT BRICOKOKAYeCTBEHHOM BOJIbI. [IMBO OoJiee ueM Ha
90% cocTOUT U3 BOJIbI, © SKOHOMUYHBIN MUBOBAapPEHHBIN 3aBOJ
pacxomyeT st mpou3BoAcTBa 1 nmutpa (1) muBa 4—7 11 Bojsl [ 1].

[IuBoBapeHHbIE 3aBO/BI HUCIONB3YIOT BOJY HE TOJIBKO MAJIf
MPUTOTOBJICHUS TIMBA, HO U JIsl HArPEBa, OXJIAXKICHHS, MOUKH
MIPOU3BOJICTBEHHOTO 00OPYAOBAaHUS W TIOCYIBI ISl PO3JIMBA,
yOOpKH MPOU3BOJICTBEHHBIX y4aCTKOB, MOWKH TPAaHCIIOPTHBIX
CPEICTB, a TaKXKe B CAaHUTApHO-OBITOBBIX Iensx. Kpome Toro,
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IIOTEPU BOJIbI UMEIOT MECTO B IPOLIECCE KUIIAYEHHUS Cyclla U
IIPU YTUIM3ALUU TUBHOM JPOOUHBI.

CrouHble BOJBI NMBOBAapEHHBIX 3aBOJOB 3arpsi3HEHbBl B
OCHOBHOM OpPraHMYECKUMM BeLIeCTBaMH, OOpa3yloLIUMHCS B
X0JIe TEXHOJIOTMYECKOro mnpoiecca. B npouecce npon3BoacTa
nuBa  0o0pa3yloTcs — TakMe  JKMJIKOCTH, Kak  ciaboe
(HEOXMENIEHHOE) CYCIO M OCTaTOYHOE TIHBO, KOTOPBIC
IIMBOBAPEHHBIM 3aBOJAM CJI€JyeT IMOBTOPHO HUCIOJIb30BATh, a
HE OTBOJUTh BMECTE CO CTOYHBIMU BoAaMHU. OCHOBHBIE
UCTOYHMKHM OCTAaTOYHOTO IHMBAa — 93TO JIar€pHbIC TaHKH,
KH3eIbI'ypOBbIE (PUIBTPBI, TPYOOIIPOBOIBI, OTOPAKOBKA B I€XE
pO31MBa, BO3BpaT, a TAKXKe NMUBO U3 OyTHUIOK, PA30UTHIX B LIEXE
po3nuBa.

B npomecce  mpousBoacTBa  MHUBa  00pa3yroTcs
pa3HooOpa3HbIe OTXOMBI, HATPUMEP NUBHAS APOOUHA, KOTOPHIE
UMEIOT KOMMEpPYECKYI0 I€HHOCTh. M MOT'YT OBITh IPOJIaHbI
CEJIbCKOXO3SICTBEHHBIM MPEATIPUATHAM B Ka4eCTBE OOOUHBIX
IPOAYKTOB.

Haubonee cymecTBeHHbIMH BbiOpocaMu B atMocdepy ot
MUBOBAPEHHBIX 3aBOJIOB SBISAIOTCS 3amax MU Mbulb. OCHOBHBIM
HCTOYHUKOM  BBIOPOCOB ~ HENpPMSTHOIO  3amaxa  Ha
MUBOBAPEHHOM 3aBOJIC  SIBJIETCS KHUIsTUeHHE cycia. YToOsl
COKpaTHTh BBIOPOCHI HENPHUSATHOTO 3amaxa OT KHIITYCHUS
cycia, clIeAyeT MCIOJIb30BaTh CUCTEMY PEKyNepaluu Teruia
uis cOopa M KOHJIEHCAIlMM T[1apoB, a 3aTeéM IPHUMEHSTb
PEKYNIEPUPOBAHHYIO JHEPIHIO JUISI HYXKI TEXHOJIOTMUECKHUX
WIA  WHXEHEpHBIX cucTteM. OCHOBHBIMH  HCTOYHHKAMHU
BBIOPOCOB MBUIH SIBJISIOTCS XpaHEHUE U UCIOJIb30BAHUE 3€pHA,
caxapa u ku3ensrypa [3].

MHorue NHMBOBapeHHBbIE  3aBOABI  MOTYT  JTOOUTHCS
CYUIECTBEHHOH  SKOHOMHMHM  TOTPEOJSEMBIX  MPHUPOIHBIX
pecypcoB, cienys NPUBENEHHBIM HUXKE TEXHOJOTUYECKUM
WHCTPYKIIUSIM:
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- YCTAHOBUTH CUETYMKH 3JEKTPOIHEPTHH U BOJAOMEpHBIC
CUETUYMKHM I M3MEPEHHMs U  KOHTPOJL DHEpPro- u
BOJIONOTPEOJICHHS HA TPEANIPUATHY;

- paccuMrtaTh OanaHC MOTpeOJeHHs ropsiued BOJbI IO
MUBOBAPEHHOMY 3aBOJy B II€JIOM, C T€M, YTOOBI BBIIBHUTH
BO3MOYKHOCTH pEKylepaluy Temjia OT IPOM3BOJCTBEHHBIX
MPOLIECCOB JTMOO DSHEPTrOCUCTEM OOIIET0 IOJIB30BAHMS JUIS
TEXHOJIOTUYECKON 00pabOTKM WJIM HOJOrpeBa HUTATENbHOM
BOJIbI KOTJIOB;

- HCHOJb30BaTh OTXOJIIEe TEIo, oOpa3yroueecs npu
OXJIKJIEHUM CYCIa, JUIsl IPEeJBAapUTEIbLHOrO MOJ0TPEBa BOJIbI,
IIPUMEHSEMOH JUIsl 3aTUPaHUs CIEAYIOIIeH OPUNHU COI0AA;

- HCNONb30BaTb CUCTEMY PpEKyIEpaluu - Temjia s
KOHJIGHCAIlUM Tapa, MOCTYMAIOLIEro U3 €MKOCTH C CYCIIOM.
PexkynepupoBaHHOE TEIJIO MOXHO  MCIOJIb30BaTh B BUJE
ropsiueii BOAbl AN pasNMYHBIX IIeJCH, HampuMep Kak
MUTATEIBHYIO BOJLY KOTJIa B LIEXE PO3/IKBA B OYTHUIKH WU IS
IIPEBAPUTENILHOTO MO0IPEBA TEXHOIOIMUECKON BOJIBI;

- TPHUMEHSTh METOJ BHICOKOTHIOTHOTO TTMBOBAPEHUS, TIPU
KOTOPOM IPOU3BOAUTCS MUBO 00Jiee BBICOKOM KPErnocTu, 4em
[IMBO, TIOCTYTAOIEE B MPOJIaXKYy, a 3aT€M Iepel pO3TMBOM OHO
pa3baBnsieTcs, 4TOOBI COAEp)KaHUE alKOToJii B KOHEYHOM
MIPOJYKTE COOTBETCTBOBAJIO TPEOOBAHUSIM;

- KOHTPOJHUPOBaTb M ONTHUMH3UPOBATh MCIAPEHUE B
MpoLecce KUISTYeHUs Cyclia;

- < o0ecrieyuTh KaUeCTBEHHYIO H30JIALIUIO TPYOOIPOBO/IOB,
€MKOCTEH, KJalmaHOB U MaTpyOKOB B CHCTEMax LHUPKYISLHUU
mapa, ropsiuei BoJIbl M XJIaJlareHTa, CycJIOBapOYHbIX KOTJIOB U
nX AJIEMEHTOB, TYHHEJIbHBIX acTepu3aTopoB u
OYTBUIKOMOEYHBIX MAIIIWH;

- NPeAyCMOTPETh BBICOKHM KO3(PQPUIIMEHT peKyrnepanun
B IacTepU3aTOpax MTHOBEHHOTO JEHCTBHS, HampuUMep
HCIOJIb3YEMBIX IIPU PO3JIMBE U MPOU3BOICTBE J€a3pUPOBAHHOM
BO/JIbI; 3TO TaK)X€ COKpAIAeT MOTPEOHOCTh B OXJIAXKICHUH,
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- OrpaHMYMTh  MWCIONBb30BaHHWE, B  OCOOCHHOCTHU
nepepacxo, ropsiueit BoJbl;

- ONTHMHU3UPOBATh HArPEB MOTOYHBIX MACTEPU3ATOPOB U
paccMOTpeTh BO3MOXKHOCTh BBE/ICHUS YIIPABJICHHS YCTaHOBKOM
JUIsl TACTEPU3ALINY;

- NPUMEHSATh PHEProCHUCTEMBbI OOIIEro MOJIb30BAHUS Ha
0aze KOMOMHHPOBAaHHOTO TMPOW3BOJCTBA  TEILUIOBOM U
ANEKTPOIHEPTHU TEIUIOAIEKTPOCTAHIIUSIMU;

- ONTHMHU3UPOBATH (GYHKIIMOHUPOBAHUE crCTeM
OXJIKICHUS;

- obecrieyuTh ~MHHHUMAJILHO  BO3MOXHBIA  YPOBEHB
JaBJICHUS B CHUCTeMe cCkatoro Bosayxa. lLlpu cHuxeHHH
naBieHus ¢ 8 Oap no0 7 Oap mOTpeONeHHE INEKTPOIHEPTHH
JOJKHO CHU3UTHCS IpUMEpHO Ha 7%);

- ONTHMHU3UPOBATH HKCILLyaTaIUI0 MOIITHBIX
aJIeKTpoABHraTenci [4].

K 4ucny pexkoMmennanuii, KacarelibHO MOTPEOJICHUS BOJBI
MMBOBAPEHHBIMU 3aBO/IAMU, OTHOCSITCS CIEAYIOLIHE:

- OTpaHMWYMBATH WCIIOJIB30BAHHE BOJBI JUISI OXJIKICHUS
cycia 00beMOM, HEOOXOIUMBIM I 3aTUPAHUs, KOTOPBIH, Kak
npaBmio, B 1,1 pa3a mpesbliiaeT 00beM Cycia;

- JIONyCKaTh BO3MOXHOCTh KOJICOaHUS YPOBHS BOJbI B
pe3epByapax (s XpaHEHHS PEKYNEepUPOBAaHHOH  BOJBI,
pa3syMHO HCIOJIB3Ys, TaKUM 00pa3oM, €eMKOCTb pe3epBYapoB.
[TocTosiHHOE 3amOJHEHHE pPEe3epPBYapoOB MOXKET MHPUBECTH K
NepeUBY ¥ HEMPOU3BOIUTEILHBIM ITOTEPSM BOBI;

= ONTUMHU3UPOBaTh  (YHKIMOHHPOBAHUE  YCTPOICTB
0e3pa300pHON MOWKM ¥ TOPSAOK €€ TMPOBEICHUS BO
n30eKaHue M3ITUIITHUX TIOTEPh BOJIBI U MOIOIIUX CPE/ICTB;

- OIICHHWBaTh TEXHUYECKYI0 BO3MOXHOCTh MOHTaXa
3aMKHYTOH CHCTEMBI IUPKYISIUNA BOJBI, HCIOJIB3YEeMOH B
mpolecce MacTepu3aliy, KOrja BojAa IPOIycKaeTcss dvepes
TPJAUPHIO ¥  TIOBTOPHO  HANpaBISIETCS B  MOTOYHBIN
nacrepusaTop. OTO CHHXKAeT TNOTpeOsieHne CBeXel BOJbI
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MOTOYHBIM TACTEPU3aTOPOM M BOCIIOJIHSET MOTEPHU BOJBI OT
UCTIapeHHsT W BO3MOXHOTOo ciuBa. OOOpOTHYIO  BOIY
HEOO0XO/AMMO TO/IBEpPraTh OYHCTKE, 4YTOObI HE JOIyCKaTh
Pa3sMHOXKCHHUSI BOJOPOCICH HM MHUKPOOPTaHU3MOB; CIIEAYET
TaK)Ke UCKIIOUUTH PUCK 3arpsA3HEHUS MPOIYKIHHA OOOPOTHON
Booi. CHCTEMBI PEIHMPKYISIUH  CIIOCOOHBI  COKPATHTh
moTpedIieHre BOIbI IOTOYHBIMHU TTacTepu3zaropamu Ha 80%;

- YCTAaHOBHUTh PEUUPKYJSIIIMOHHBIN  pe3epByap  JJis
BaKyyMHBIX HaCOCOB, HCIIOJIb3YEMBIX B IPOLIECCE PO3NUBA. DTU
HACOCHI TIOCTOSIHHO CHA0AaI0TCs BOJOW JJIsl BOCHOJHCHUS €€
yredyek 3a cu€T BbIOpoca B BO3QyX.  YCTaHOBKa
PELHMPKYISAIMOHHOIO  pe3epByapa  MOYXET  COKPaTHUTh
moTpedIIeHNe BOIbI BAKYYMHBIM HacocoM Ha 50%;

- peKyInepupoBaTh BOJIY, UCIOJIb3YyEMYIO Ha Pa3JIMYHBIX
dTamax TEXHOJOTHYECKOro TMpolecca, M OpraHu30BaTh ce
MOBTOPHOE HCIOJIB30BaHUE TaM, TIJIe 3TO BO3MOXKHO,
HanpuMep, sl OXJIAXKACHUS U IPOMBIBKU [5].

s YMEHbILICHUS coJiep>KaHus OpPraHUYECKUX
3arps3HATENICH B CTOKAaX ITHBOBAPEHHBIX 3aBOJIOB MOYKHO
MPUHUMATD CIEIYIOIINE MPOMYUIAKTUIECKIE MEPBI:

- cobupats crnaboe Cyciio B pe3epByap ¢ HarpeBaTeIbHON
pyOamkoi M HU3KOCKOPOCTHOW MeEIIAKOM C LeNblo ero
WCTIOJIH30BAaHUS TPH NMPOM3BOJICTBE CIEAYIONIEH MapTHH MHBA.
OTO TO3BOMSAET  CHU3UTh IMOCTYIUIGHHE  OpPTraHUYECKHX
3arps3HUATENEH B CTOYHBIE BOJBI, COKOHOMHTH CHIPbE H BOIY.
COop cmaboro cycina ocoOEHHO BaKE€H ISl BBICOKOTIOTHOTO
MTMBOBAPEHHS,

- COBEpPIIEHCTBOBaTh MOPSAOK paboOTBl B MENsIX
COKpalieHus 0o0bemMa 0oO0Opa3yIomerocss OCTaTOYHOTO IIHBa,
HaTpumep, MOJIHOCTHIO OTIOPOXKHSTh pe3epByaphl,
MOJIJICP’KUBATh  YHUCTOTY U TOPSJIOK Ha TIPOU3BOJICTBE,
BHEIPUTH d((HEKTUBHBIE CHCTEMbI MOHUTOPHUHTA;
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- HE JOMyCKaTh TIEperoJHeHUus (HepMEeHTAIMOHHBIX
YaHOB, KOTOPOE MPUBOAUT K MOTEPE YACTHUYHO 3a0pOAMBILErO
cycla U IpOKKEN;

- ob0ecrneyuTh OCAXKICHHE KAayCTUYECKUX CPEACTB U3
OYTBUTKOMOCUYHBIX MAIIIWH;

- co0upaTh NPOMBIBHYIO BOJY, HCIIOJIb30BAHHYIO IIpU
nocjenHel TpPOMBIBKE IMKiIa 0e3pa300pHOW MOWKH, U
MOBTOPHO HCMOJb30BaTh €€ NpU TNEpBOM MPOMBIBKE B
cleIyIoleM ukie [6].

B uuncino MeTo10B OUMCTKH TEXHOJOTHYECKUX CTOYHBIX BOJ,
00pa3yIoMMXCs Ha MPEANPHUATUAAX OTPACIH, BXOISAT:

- yCpeIHEHHUE pacXoJ0B U HArpy3oK,

- crabunusanus nokasarens pH,

- YMEHBIICHHE KOJHMYECTBA B3BEWIEHHBIX  TBEPIBIX
YacTUI[ IMyTEM OCAXKICHHS C TOMOIIBI0 KIapu(pUKaTOPOB
(ammmapatToB 711 OCBETIICHHS)

- Owmosormueckas 006paboTKa.

WNunorna Ttpebyercss ynaneHue OMOTEHHBIX BEIIECTB IS
CHWXEHUsI colepkaHusi = a3ora U ¢ochopa, a Takxke
ne3suHpeKknus myreM  XxjopupoBaHusi. (OOe€3BOKMBaHHE U
ylaJleHne OCTaTKOB, @ B  HEKOTOPBIX  CIy4asx —
KOMIIOCTHPOBAHUE WM BHECEHHE B IIOYBY B IPHEMIIEMBIX
KOJIMYECTBAX OCTAaTKOB OT OYHUCTKH CTOYHBIX BOJ TaKXe
BO3MOKHBL J{7151 O0pbOBI ¢ HENPUATHBIMU 3allaXaMU CTOYHBIX
BOJI MOTYT TpeOOBaThCS JOMOTHUTEIbHBIE TEXHUIECKHE MEPBI.

[TuBoBapeHHbIE 3aBOABI 10 BCEMY MHUpPY Bce dalle
BHEZIPSIFOT aHA’pPOOHYIO OYHCTKY CTOKOB C MX TTOCIIEAYIOIIMM
a’pupoBanueM. [IpenmMymiecTBa 3TOro MeToa 3aKJII0YaroTcs B
TOM, YTO OH OKa3bIBaeT ropa3fo MEHbIee BO3JCHCTBHE Ha
OKpYXKaloIllyl0  cpely,  O0OecHeuMBaeT  CYIIECTBEHHYIO
OSKOHOMHIO DJIEKTPOSHEPTHH, a TaKXe COMPOBOXKIACTCS
BbIpaOOTKOW Ouorasza, KOTOPBI MOMKHO MCIIOJIb30BaTh B
MapoOBbIX KOTJIAaX WK JJi MPOU3BOJCTBA 3JIEKTPOIHEPTUH [6].
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B mensx cokpamieHusi 00beMOB 00pa3yrOMIMXCS OTXOOB
MPOM3BOJCTBA W  PACHIMPCHHS]  peau3alii  MOOOYHBIX
MPOJYKTOB PEKOMEHIyeTCs pa3pabaThiBaTh H  BHEIPSTH
MIPUPOIOOXPAaHHBIC MEPOTIPUITHS o CIIeTYIOLIUM
HaIpaBJICHUSM:

* ONITUMAJIBHOE HCITOJIb30BAHUE CHIPHSI C IENIbIO TTOBBIIICHHS
BBIXOJIa M COKpalleHHs 00beMOB OOpa3yIOLIUXCS TBEPABIX U
JKHIKHX OTXOJIOB, B TOM YHCIIE:

- HEJIONYIEHHWE UCIOJIb30BAHUA HU3KOKAYECTBEHHOTO
CBIPBSI,

- ONITUMM3AIMS Pa3MoJia COJI0/Ia;

- onTtuMu3anus (GUILTPAIMH, B TOM YHUCHE JAOCTATOYHO
TIATEIbHASL MPOMBIBKA MUBHOW JPOOMHBI JJI MaKCHUMAaJbHO
BO3MOJKHOT'O BBIX0JIa DKCTPAKTA;

- cbop cmaboro cycia s HWCHONB30BaHUS BO BpeMs
3aTUpaHUs COJIO/Ia TMPU MPUTOTOBICHUU CIEAYIOLIEH MapThH
M1Ba;

- ONTHMHU3ALMSA OCBETICHHSA 3a CUYET MCIOJIb30BaHU
THUAPOIMKIIOHA, TOCKOJBKY  CIEICTBUEM HEIOCTaTOYHOTO
OCBETJICHUS SIBJISIETCS BBICOKOE COJIEpKaHUE OCAJIKA;

- U3BJICUCHUE CYyCila U3 TOPSAUEro OCA/IKA;

- U3BJICUCHUE TTUBA U3 U3JIMILKOB JAPOXOIKEH;

- cOOp M TOBTOPHOE WCIIOIH30BAHUE OCTATOYHOTO IHBA.
KauecTtBo mmBa, MOIYYEHHOTO JO W TOCIE 3TOr0 MpoLEcca,
SBIISICTCS  BBICOKMM, M TaKO€ IIMBO MOJXKHO JOOaBIIATH
HEMOCPEACTBEHHO B TOTOBBIM MPOAYKT Ha (PUIBTPAIIMOHHON
nuanu. [lpodyee ocrtaTouHOe MHBO, OOpa3yromieecss B IE€Xe
pO3iuBa, CIe1yeT BO3BPAIATh B TUAPOLUKIIOH;

* TMpU HAIWYUKU TEXHUYECKOW M  SKOHOMHUYECKOH
BO3MOKHOCTH CJIEIYET M3BJIEKaTh KOMMEPUECKYIO BBITOAY W3
00pa3yIomuxcs OTXOJ0B ITyTEM:

- cOopa MUBHOM APOOWHBI, OCTABILIEHCS TIPH 3aTUPAHUU, AJIS
€€ peaqu3aly B KadyecTBE IMOOOYHOTO MPOJYKTa HA KOPM
CKOTY;
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- HEIOMyIIEHUsI cOpoca ropsiuero ocajaka B KaHAJIH3AIHIO.
I'opsiunii ocamok cienyeT BO3BpallaTh B 3aTOPHBIA KOTEN WM
(GUIBTPALMOHHBINA YaH U (GUIBTP AJIS OTAEICHUS 3aTOpa. 3aTeM
TaKOW OCaJIOK yJaJaseTCs BMECTE C MUBHOH JPOOWHON U B
TAaKOM BHUJIE MOXKET OBITh UCIIOJB30BaH Ha KOPM CKOTY;

- cbopa ¥ TIOBTOPHOTO HCIOJB30OBAHUS  JIPOAOKEH,
00pa3yromuxcsi B KadecTBe MOOOYHOTO MPOJyKTa B MpOIecce
OpokeHus. J[poxoku MOXXKHO coOuparh B (pepMEHTAIMOHHBIX
YyaHax, JIJarepHbIX TaHKaX, YCTAHOBKAX JUJISI XPAHEHUS APOKKEH
1 QUIBTPAIIMOHHBIX YCTAaHOBKAX;

- IOBTOPHOTI'O UCIOJIb30BaHUS CTEKJI000s U3 BO3BPAIICHHbIX
OYTBLJIOK /17151 IPOU3BOCTBA HOBOM CTEKIIOTAPDI;

- ynaneHus: OyMa)kHOW Macchl, 00Opa3yrouiecs pu CMBIBE
9TUKETOK C BO3BpallleHHbIX OyThUOK. [lpu  Hamuuuwm
TEXHUYECKOW H  SKOHOMHUYECKOW = BO3MOYKHOCTH  TaKylO
OyMakHYI0O MaccCy cleAyeT MOBTOPHO HCIOIb30BaTh JIMOO
KoMmroctupoBatb. Ecnu ke ~OymMaxkHass wmacca COAEPKUT
00JIbIIOE KOJTMYECTBO KAYCTUYECKUX CPEICTB, MPUMEHSIEMBIX
MPU TPOMBIBKE, JIUOO TSKEIBIX METAJJIOB U3 TUIOTpadCcKoit
KpAacKH, €€ ClIeyeT HalpaBisaTh Ha MOJUIOH ISl 3aXOPOHEHUS
OTXO/JIOB;

- HCMOJB30BaHUS OCaaKa, 0Opa3yroIIerocss Ha YCTaHOBKE
JUTSl OYMCTKU CTOYHBIX BOJ MTUBOBAPEHHOTO 3aBOJIa, B KAUYECTBE
CENIbCKOXO03SMCTBEHHOT0 ya00peHus, U000 ero ynajieHusl Ha
COOTBETCTBYIOIIMM MOJUTOH JIsl 3aXOPOHEHUST OTXO0B [7].

Jlng cOopa U pexynepanuu MbUTM CJIeIyeT HCIOJIb30BaTh
[UKJIOHBI. M TKaHEBbIE (UIBTPHI, TPUMEHSSA WX CIETYIOIINM
o0Opa3zom:

- TBUIb, OOpPa3yIONIYIOCS TIPH pasrpy3Ke CHIPbS U
TPAHCIIOPTUPOBKE COJOJA M J100ABOK, CIEIyeT HAMpaBlATh B
3aTOPHBI KOTEN WJIM KOTeN Juisi J100aBOK, a MOJy4eHHBIN
AKCTPAKT PEKYIIEPUPOBATH;
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- meUlh, OOpasymomrylocs mnpu paboTe ¢ COJIOAOM U
no0aBKaMH, MOJYKHO HCIIOJb30BaTh B Ka4yeCTBE KopMma IS
JKUBOTHBIX [8].
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