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Texandeckoe obecrieueHne akBaKyIbTyphl — 3TO IPUMEHCHHNE TEXHUYE-
CKHX CPEICTB IIPU KyJIbTHBHPOBAaHWH BOJHBIX opraHm3MoB. Hambomee pac-
MIPOCTPAaHEHHBIH OOBEKT MPECHOBOAHOW aKBaKyJIbTypHl — pblOa, I KOTO-
poii Bona aBnseTcsa cpenoit oouranus. [losTomy 3HaHUE (HU3UKO-XUMIYEC-
KX ¥ OMOJIOTMYECKHX MapaMeTpoB BOAHOW Cpe/bl UMEET MCKIIOYUTELHO
Ba)kHOE 3Ha4YeHue. J[i1s nepekaynBaHus BOJbI HCIIOJIB3YIOT HACOCHI.

Hacocer pabotaroT g0cTaTouHO 3GGEKTUBHO M HAJICKHO MPHU YCIOBHHU,
YTO OHY NPaBWILHO NOAOOPAHBI, a B MPOLECCEe IKCITyaTalluu 00ecTiedeHbl
HAJJISKAIUM TEeXHUYECKHUM oOciyxuBaHueM. Jlns 3Toro HeoO6Xoaumo
3HaTh TUI HACOCa, €TO0 TEXHHUYECKYIO XapaKTepHCTHKY, NpaBHa 3KCILTya-
Talny.

JlabopartopHsle paboTsI O Kypcy «TexXHHUIEeCKnEe CPeCTBa aKBAKYJIIbTY-
PBI» TIPOBOJSATCS C LENBIO 3aKPEIUICHHUS TEOPETHIECKUX 3HAHUH, MOIydeH-
HBIX CTYAEHTaMH Ha JICKIMOHHBIX M IPaKTHUECKHUX 3aHATHAX. Ha mabopa-
TOPHBIX YCTAHOBKAX MCCIIEAYIOTCSI OCHOBHBIE H JIOTIOJTHUTEIBHBIE MTapaMeT-
PBl HACOCHOW YCTAHOBKH, KOHCTPYKIMH M XapaKTEPUCTHKH HACOCOB, TEX-
HOJIOTMYECKHE MapaMeTpbl (GUIbTPa, TUIPOXUMHUYECKUE MTOKA3aTEIH BOJIBI,
YCTPOWCTBA JJIsl HACKHILIICHUS €€ KHCIOPOJIOM.

[epen HauasmoM pabOTHI CTYAEHTHI IOJDKHBI 3HAThH LIENb PaOOTHI, Teope-
THUYECKHE OCHOBBI M3Y4aeMbIX MPOLIECCOB, MOPSIOK BBIIIOIHEHHUS PaOOTHI.

Ilepeo nauanom pabomul CTYAEHTBI JOJDKHBIL:

1) mpo#TH MHCTPYKTaX IO TEXHUKE OE30MAaCHOCTH HA pabodeM MecTe ¢
3aIMChI0 B XKYpHAJIE HHCTPYKTAXa;

2) U3y4UTh TEOPETHIECKYIO YaCTh U LIeJIb pabOTHI;

3) OBITH 03HAKOMJICHBI C YCTPOMCTBOM YCTAaHOBKH U 000y IOBAHMUS.

Bo epems pabomer:

1) cTyAEHTHI TOIDKHBI TOYHO BBIIOJIHATH YKa3aHUS MPETOAaBaTeNs U He
JIONYCKaTh HApPYIIEHUH TPAaBUJI TEXHUKH O€30I1aCHOCTH;

2) He XOAUTH 10 JTabOpPaTOPUHU M HE 3aHUMATHCSA MOCTOPOHHUMHM Jerna-
MU, HAXOJIUTHCS HA CBOEeM pabodyeMm MecTe;

3) 6epe’kHO OTHOCUTHCA K TOYHBIM NpHOOpaM, 000pyI0BaHHUIO, MEOEITH.

Ilo oxonuanuu pabomvi HEOOXOAUMO:

1) OTKIIOYUTE OT BNEKTPONMUTAHUS 0OOPYIOBAHUE, YCTAHOBKH, TOYHBIC
TIPHOOPHL;

2) yOpaTe BCe MarepHaibl, XMMHYECKYIO MOCYLy OCBOOOAWTH OT pac-



TBOPOB, MIEPBUYHO 00padOTATH U CIATh B MOWKY;

3) yopaTh cBOE pabouee MecTo.

3anpewaemcs:

1) moJb30BATHCS HEHCIPABHBIME 3JIEKTPONPHOOPAMU U MHCTPYMEHTA-
MU;

2) IPOBOJUTH PEMOHT U YCTPAHSATh HEUCIPABHOCTH HA BJIEKTPOOOOPY-
JIOBAHWH, HAXOISIIHMCS T10]] HAIPSKEHHUEM;

3) BBITIOJHATE ApyTHE paGoTHI, HE CBSI3aHHBIC C 3aJaHUEM.

1. UI3YYEHUE YCTAHOBOK
C 3AMKHYTbBIM HUKJIOM BOJOCHABXEHUWA

eab paGoThbI:

1. 3yuuTh 3aMKHYTBIE CUCTEMBI aKBAKYJIBTYPHI.

2. I3y4uTh OJIOKH OYMCTKH BOJIBI.

HapamuBanue 060beMOB NPOU3BOACTBA PHIOHOW NMPOIYKLIUU TpaaHIH-
OHHBIMH CHOCO6aMI/I CACPIKUBACTCA €CTCCTBECHHBIMU 3allaCaMU BOJAHBIX PE-
CYPCOB, BO3pacTaHHEM YpPOBHs 3a00J1€Ba€MOCTH BBIpAIMBAEMbIX 0OBEKTOB
IIPY YBEJIMYEHHUH TIJIOTHOCTH TTOCAJKH B BOJOEMBI, a TAK)KE ONPE/IEIICHHBI-
MH TPYIHOCTSIMH (pOpMHPOBAHMS HEOOXOAMMOIO ACCOPTHMEHTa MPOIYK-
mun. [lo3ToMy KyInbTHBHpOBaHHE BOJHBIX OOBEKTOB B HMCKYCCTBEHHO CO-
3/1aBaeMbIX CHCTEMax C 3aMKHYTBIM ILHKJIOM OOECIe4eHHs IO3BOJIIET ITy-
TEM ONTHMH3AINN YCIOBUH COAEp>KaHns NOOMBATHCS HAMBBICIICH MPOAYK-
TUBHOCTH Pa3BOAWUMBIX BHIOB IIPH PalMOHAIHLHOM HCIIOJIb30BAHHUU 3aTpa-
YNBACMBIX DPECYPCOB. Hpouecc BbIpalUBaHWA B 3aMKHYTBIX YCTaHOBKax
KOHTPOJHUPYETCA U NMPAKTHUCCKU HE 3aBUCUT OT BHCHIHHUX KIMMAaTUYCCKHUX
(axTopoB. BcereacTBre 3TOro TakKe CHUXKACTCS ONACHOCTh IIOTIAJ[aHUS
TIATOrCHHBIX OPTaHU3MOB. BBIpaHII/IBaHI/Ie pI)I6I)I B YCTaHOBKax 3aMKHYTOT'O
BonoobecrieueHus (Y3B) mpoucxomuT mpyu MHOTOKPATHOM HCIIOIb30BAaHUH
OJIHOTO ¥ TOTO K€ 00BbeMa BOJIbI, IOABEPTaEMOTr0 OUYUCTKE 1 BHOBb BO3BpA-
IIaeMOT0 B PIOOBOTHBIE EMKOCTH.

3aMKHyTasi yCTaHOBKA BKJIIOYaeT HAOOp OJIOKOB, 00eCTIeYnBaIONINX BCE
TEXHOJIOTMUECKHE ATallbl BBIPALIMBAHMS Pa3BOMMMBIX DbIO: pErylsiuio
TEMIIEpaTyphbl, coJiepKaHue KUciaopoaa B Boae, pH, MexaHudyeckyro u 6uo-
JIOTUYECKYI0 OUMCTKY Boabl. KonnuecTBo BoAgHOM cpenbl B Y3B onpexens-
€TCsl KOJIMYECTBOM HMCXOJHOH BOJBI, TEXHOJIOTHEH BBIPAIINBAHUS PBIOBI U
3¢ dexkTHBHOCTRIO OmodmmsTpa. VicxonHas Boma JOJDKHA COOTBETCTBOBATH
OCT 15.372-87 «Oxpana npupoasl. ['mapocdepa. Boma ams prriooBogHBIX
xo3siicTB. Obue TpedoBaHus U HOPMED. [IpoObI BOIBI OTOMPAIOT HA BXO-



Jie ¥ BBIXoJie u3 OacceitHoB. [10CTOSIHHBIN KOHTPOJIb OCYIIIECTBIISIOT 3a Clie-
JIYFOIUMH TTOKA3aTeIISIMH.

1. Cooepitcanue kucnopooa. VI3mepeHus NpoBOJAAT C MOMOIIBIO KUCIIO-
POTHOTO JIaTYMKa WIIM MeToIoM BuHKIIEepa:

a) B ppIOOBOJIHBIX OacceiiHax depe3 Kaxapie 2 U;

0) Ha OMOUIILTPE OJIUH Pa3 B CYTKH.

2. pH eoonoii cpeowt. Uzmepsitor Ha pH-MeTpe nmooro Tuma He pexe
OJTHOTO pa3a B HENEIIO.

3. A3omcoodeprcawgue coedounenusa. B HopManbHO (QYyHKIHOHHUPYIOMIECH
cucreMe Y3B cozmepkaHre IpOAyKTOB pacmlaa a30TCOAEPKAIINX BEIIeCTB
(B mepecyeTe Ha a30T) HE MPEBEIIIACT:

NH, — 10 mr N/m;

NHz — 0,1 mr N/i;

NO, — 1 mr N/m;

NO;z — 100 mr N/m.

B Boauoii cpene noust ammonus (NH,") u cBo6ommbiii ammuak (NHs)
HAXOJAITCSL B MOJBI)KHOM paBHOBECHH, 3aBHcsleM oT pH u Temmneparypsl
cpensl. Monsl ammonus B mumpokom juanasone (NH,™ > 10 mr N/i) e oka-
3BIBAIOT 3aMETHOTO BIMSHMSA Ha PHIOYy. TOKCHYHBIM SIBIISIETCSI CBOOOIHBIN
ammuak. HeoOxomaumo, 9ToOBl KOHIIGHTpanus ero He mpesbimana 0,05 mr
N/7, x0T HEeNmpPOAOILKUTEIBHOE BPEMS B3POCIBIE 0COOM HE THOHYT W MpH
COIIepYKaHWH CBOOOJHOTO aMMHaKa, B HECKOJBKO Pa3 MPEBHIMIAIONIETO TO
3Ha4YCHHE, HO TPH STOM TEMII POCTa UX pe3ko 3ameriercs. OnpenencHue
cBOOOTHOTO aMMHaka MPOBOIAT HE pexke TpeX pa3 B Helemro. Perymmpys
pH, MOXHO CHHM3HTH colepKaHHe CBOOOJHOTO aMMHaKa U TeM CaMBIM H3-
0exaTh TOKCHMKO30B. KOHTpONb 3a cojep)KaHWEeM HUTPUTOB U HUTPATOB
MIPOM3BOJISIT HE PEXE OJHOTO pasza B Hexenmo. [Ipu BelpamiuBaHuu poIObI B
V3B NOCTOSHHO OINyImAeTCs MSPUIUT BaXKHBIX MUKPOIIEMEHTOB, TaKHX
kak Co, Mn, Zn. Dto cBsi3aHO € Te€M, YTO KOOAJIBT OTCYTCTBYET OOBIYHO B
NPUPOJHBIX BOJAX, a MapraHel ¥ LIMHK o4eHb d((PEKTUBHO UCIIOIb3YETCS B
ouoneno3e Y3B. DTH 31eMeHTH IepHOJUYECKH BHOCAT B BOJY B BHJIE pac-
TBOPUMBIX coiiel B cieayromeM komuyectBe: Co — 0,01 r/M3; Mn -
0,05 r/m% Zn - 0,05 r/m’.

s BeIpammBaHWS TOBApHOW pPBHIOBI HCHONb3yercss ycraHoBka DIFTA
(amwst) (puc. 1.1), i BeIpamyBaHusl Kapma, TOBAPHOTO OCETPa U THIISATIHH —
CITUATY (BHUUIIPXa) (Poccus) (puc. 1.2). {ns BeIpaliMBaHHs IEHHBIX
BUJIOB PBIO, B TOM YHCJE Yrpsl, UCHOIB3YIOT ycTaHOBKY «lllTemnepmaruky
(Tepmanwus) (puc. 1.3).



N3ydyeHne XapakTepHCTHK YCTAaHOBOK IOKa3bIBA€T, YTO MpPU PAaBHOU
miomazu (140 M%) onn nmeror 0GbeM Boasl 50-60 M°, cooTHOMICHKE GI0-
KOB OYHMCTKH M 00beMOB pbIOOBOAHBEIX OacceiiHoB 1:1-1,5:1 u obecneun-
BAaIOT MPUMEPHO PAaBHBIN T0JI0BOM 00BbEM MPOIYKLIUH OT 5 1o 14 T st pas-
JIMYHBIX 0OBEKTOB BHIPALTMBAHHSL.

Jlnist cpaBHUTENBbHON OLICHKH 3()(heKTHBHOCTH PabOThI Pa3IMUHBIX THIIOB
JIEHCTBYIOIUX YCTAaHOBOK HCIIONIB3YIOT CIEIYIONUil ToKa3aTeb!

V,
K — ouHCT ,

o
Vpuﬁ. Gac

rae K, — ko punmeHT cooTHOEHMS,;

Vouner — 00BEM OUUCTHBIX COOPYKEHUH, M

V. 6ac — 00BEM pBIOOBOIHOTO Oaccelina, M,

Ilpu coxpaHeHHH B HOPME OCHOBHBIX PBIOOBOIHBIX IMOKa3aTelei u ma-
paMeTpoB KadecTBa BOJbI Kod(hduiment coorHomenus (K,) 1omkeH ObITh
pasen 1,5-2,0.

-

»
|
O

Puc. 1.1. Cxema ycranoku DIFTA:
1 — GMOoHIBTPBI MOTPYKHOTO THIIA, 3aMIOJHEHHBIE IIIACTHKOBBIM MaTEpHAIOM
C BBICOKOI1 Y/IE/TbHOI IIOBEPXHOCTHIO, BKIIOYAIOLINE CTYIICHN OKUCIICHHS, HUTPHHKALNH,
neHutpudukammu (oobem 24 M, mametp 1,6 M, Beicota 4 M, 3 1IT.); 2 — OKCHUI€HATOP
«KHCIJIOPOJHBII KOHYC»; 3 — OTCTOMHHK M pe3epByap, CIyKalllke I BOAOIOATOTOBKH
u c6opa Bob! 3 6aKoB; 4 — HacocHast rpyima (45 M7/ Ha 20 M BEICOTB);
5 — peiGoBoaHbIe Oacceiinbt (6 wr. guamerpom 3 M u 8 wt. — 1,3 M)
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Puc. 1.2. Cxema ycranosku CITUAT'Y (BHUUIIPXa):
1 — psiGoBoaHbIe Gacceitnbl — 8 mt. (Ha 2—4 M° BombI); 2 — OKCHIEHATOP;
3 — Tenoperymsitop; 4 — nacocHas cranmus (2040 v/a za 2030 M BEICOTEL);
5 — unbrp-otcroitauk (10 M°); 6 — GuoduasTp (25-30 M°);
7 — noga4a CBeXei BOJbI C TEPMOPETyJIIIHeit

3 4 wl 1x 5

I

Puc. 1.3. Cxema ycranoBku «lllTemmepmaTar»:
1 — psiGoBoubie Gacceitnsl — 6-8 wrt. (9,2-14,4 M%); 2 — oxucTUTENBHBI Gacceiin
(16 M°); 3 — GacceiiH-0TCTOMHUK; 4 — HACOCHAs TPYIINa; 5 — TepMOpery/sIus
¥ HachIEHUE BOJIBI KHCIOpoaoM (00uii 0GbeM Bogb B cucTeme 50 M°,
exkeHeBHOE momoaHenue 1-5 % ot obmiero oo6bpema)

7



2 BHenrHuii BUJI, OpraHoJienTHYECKUE CBOWCTBA, I[BET, 3aMax.

Heas padorbl: O3HAKOMUTHCS C MPUOOpaMU M MPUHIMIIAMH H3MEpPEHHsI BHEUIHETO BH/IA,
OpPraHOJIENTHYECKUX CBOMCTB, LIBETA, 3aIaxa.

O01mme moJ10KeHus

[Ipu mpom3BoACTBE KOPMOB HEOOXOJMMO HPOBOJUTH KOHTPOJIb KadecTBAa Ha BCEX ATarax.
N3zyuatotcst ¢pusndeckre, XUMHUUECKUE U OMOIOrMYecKHe CBONMCTBA KOPMOB, a TaK € KOMOMKOpMA,
BB/, mpemukchl, KapOamMHIHBIH KOHLEHTPAaT W ChHIpPbE, HCIOJB3yeMOE INpPU HX IPOU3BOJCTBE:
KOPMOBBIE JPOXIKH, CYLIEHBIH >KOM CBEKJIOBHYHBIN, BOJOPOCIEBYI0O KOPMOBYIO MYKYy M KpYIIKY,
pPaKyLICYHYI0 KOPMOBYIO KpPYIIKy, TPaBSHYH0 MYKy, BUTAMHHHYIO MYKY W3 JPEBECHOM 3€IICHH,
IIOBApEHHYIO COJIb, KOPMOBYIO MYKY W3 BHUHOIPAaJHOW BBDKMMKH, CyXH€ KyKypy3HbIE KOpMa, MYKY
PBIOHYIO M U3 MOPCKUX MJIEKOIUTAIOIINX M PAKOOOPa3HBIX.

OBOPYJOBAHUE U MATEPHUAJIBI
— IIpo600TOOpPHHUK aBTOMAaTHYECKUI HITH MEXaHUYECKHIA.
— Ilynsl MEIOYHBIE, a TAKKE C YKOPOUCHHOW PYYKOU M IIUPOKUM KOHYCOM.
— lynsl BArOHHBIE ¥ ¢ HABUHYMBAIOIMMHUCS IITAHTaAMHU.
— Kosmmu Bmectumoctsio 0,2 u 0,5 kr.
— Jemurens JI3K-1.
— IlogHOC nEepeBsSHHBIN UM U3 OPIraHUYECKOTO CTEKJIA.
— banku BMECTMMOCTBIO OT 2 10 5 AM? C KPBIIIKaMHU.
— Memouku OymMaXkHble, MaTepyaThle WIK MOJUITUICHOBBIE.
— Ilnanku gepeBsHHBIE CO CKOILIEHHBIMU peOpamMH.

OTBOP TOYEYHBLIX ITPOb

Toueunble MpoObI NPOAYKTOB OTOMPAIOT C TPAHCHIOPTEPOB, U3-T10J1 CUIOCOB, OYHKEPOB, BECOB
WIA TEXHOJIOTUYECKOro OOOpYyJOBaHUS IyTeM I[E€PEeceYeHus MaJalolel CTpyn KOBIIOM,
ABTOMATUYECKUM MJIM MEXaHHYECKUM HPOOOOTOOPHHKOM Yepe3 paBHbIE IMPOMEKYTKH BPEMEHH.
Bpems oTOopa ToueyHbIX MPOO YCTAHABIMBAIOT B 3aBUCUMOCTH OT CKOPOCTH IE€PEMEIEHUs POIyKTa,
HO C TaKuUM pacueToM, yToObl 00Im1as Macca 00beIUHEHHOW MPOObI OT MAapTHM COCTaBWJIA IS MYKHU
KUBOTHOTO ITPOUCXOXKJICHUS U PHIOHON MYKH HE MEHee 2 KT; /Ul OCTaJbHbIX MPOAYKTOB - HE MeHee 4
KT.

Toueunsle TPOOBI PACCHIMHBIX U I'PAHYIUPOBAHHBIX MPOAYKTOB C aBTOTPAHCIIOPTa OTOMPAIOT
LIYIIOM C YKOPOUEHHOM PY4YKOH M HIMPOKHMM KOHYCOM M3 IISITH Pa3jM4YHBIX MECT IO Bcel IiyOuHe
HachInH, orctynas 0,5 M oT 60pTOB, U B CEpeIUHE.

Toueunble NpoOBI pPACCHIIHBIX M TPaHYJUPOBAHHBIX MPOAYKTOB, TPAHCHOPTHPYEMBIX
CHELHMATU3UPOBAHHBIM aBTOTPAHCIIOPTOM M JKENE3HOJOPOKHBIMU BaroHaMH, OTOMpAOT MpU HX
pasrpyske IyTeM IepecedyeHms Najaarouieil CTpyH.

Toueunsle MpPoOBI pPacCHIMHBIX MPOAYKTOB, XPAHALIMXCS B CKJIaJe, OTOMPAIOT BAarOHHBIM
OIyIIOM NPH BBICOTE HAchmM 10 1,5 M, a mpu BBICOTE HACHIIM CBBINIE 1,5 M NPUMEHSIOT WLIYI C
HAaBUHYMBAIOIIMMHUCS IITAHTAMU.

[Tepen orGopoM mpoO MOBEPXHOCTH HACKHIMH PA3AESAIOT Ha 6 yCIOBHO PaBHBIX CeKiwii. B
KaX/I0M CEeKIIMM TOYEUHBbIe MPOOBI OTOMPAIOT M3 MATH Pa3IMYHBIX MECT MO cxeme KoHBepTa. [Ipu
BbIcoTe Hachiu 10 0,75 M U3 ABYX CIIOEB: U3 BepXHero cios Ha riyoune 10-15 cM oT moBepxHOCTH
HACBIIIM U HW)KHETO cJod - y camoro noja. [Ipu Beicote Hacwinu cBeie 0,75 M - U3 Tpex CIIOEB: U3
BepXHero - Ha r1youne 10-15 cM OT MOBEpXHOCTH HACHIIH, CPEHETO U HIXKHETO - Y CaMOoro I0JIa.



Bo Bcex ciydasx TodeuyHble MpoObl OTOMPAIOT CHAayana M3 BEPXHEro, 3aTEM CPEIHEro, H,
HaKOHEIl, HWKHEro cios. TodeuyHble MpoObl TPaHyIUPOBAHHBIX MPOAYKTOB OTOMPAIOT KOBIIOM HIIU
IIYTIOM C YKOPOYEHHOM PyYKOW M IIMPOKUM KOHYCOM Ha riiyouHe He meHnee 30 cM.

Toueunsie POOBI PAaCCHIMHBIX WM TPYHYIUPOBAHHBIX MPOAYKTOB, XPAHSIIIUXCA B CHIIOCAX,
OTOMPAIOT IPU NEPEMEIEHUH YaCTH UM BCEH Macchl IPOAYKTOB B IPYrOM CHIJIOC MM BMECTUMOCTh B
COOTBETCTBUU C IIEPBBIM ITYHKTOM.

Toueunsle MpoOBI PACCHITHBIX MPOAYKTOB, YIAKOBAaHHBIX B TKAaHEBBIC MELIKH, OTOMPAIOT
MEUIOYHBIM IIYIIOM W3 BEPXHEM M HWXKHEH dacred Memka. llepen BBeneHuem Iyma B MEIIOK
BbIOPAaHHOE MECTO JOJDKHO OBITh OUYMILEHO MArKOW mieTkod. Illynm BBOIAT ked00KOM BHH3, 3aTeM
noBopaunBaroT Ha 180° u BeIHMMaOT. OTBEpCTHE B TKAHU MEIIKA 3aTATMBAIOT PY IIOMOIIM LIyHa.

Toueunsle MpoObl pacCHIIHBIX MPOJYKTOB, YIAKOBAHHBIX B OyMa)kKHbI€ MELIKU WJIM TKAaHEBbIE
MEIIKHA C TOJIMATHJICHOBBIM BKJIAQJBIINIEM, a TaK)Ke TOYEYHBbIE MPOOBI IPAaHYIMPOBAHHBIX MPOTYKTOB
OTOMPAIOT U3 NPEIBAPUTENIBHO PACILIUTHIX MEIIKOB.

W3 pacmmThIX MEMIKOB TOYEYHBIE MPOOBI PACCHIMHBIX MPOIYKTOB OTOMPAIOT IIYIIOM C
YKOPOYEHHOH PYyYKOW M IIMPOKHM KOHYCOM B TPEX MECTaxX: BBEPXY, B CEpEIAMHE U B HI)KHEU 4acTH
MEIIIKa, a TOYEYHbIe MPOObI TPaHYIMPOBAHHBIX MPOAYKTOB OTOMPAIOT KOBIIOM M3 BEpPXHEH YacTu
PaCIIUTBIX MEILIKOB.

COCTABJIEHUE OFbEJIWHEHHOM ITPOBHI
Jnst  coctaBieHUs OOBEAMHEHHOW MpPOOBI OTOOpaHHBIE TOYEYHBIE NPOOBI TMPOIYKTa
IOMEIIAI0T B YUCTYI0 Tapy W IepeMelMBaioT. B Tapy BKIAABIBAIOT 3TUKETKY C YKa3aHUEM
HAaUMEHOBAHMs NPOAYKTA, pelenTa, Macchl MapTHH, a Ul YINaKOBAaHHOI'O MPOAYKTa - KOJMYECTBa
MEILKOB B MapTHH, AAThl U MECTa OTOOPA TOYEUHBIX P00, HAUMEHOBAHMSI ITPE T PUATUA-U3TOTOBUTEIS
¥ HOMepa TPaHCIOPTHOI'O JOKYMEHTA.

BBIJIEJIEHUE CPEJHEM ITPOBBI

CpenHioro npoOy pacCchITHOIO M I'PaHyJIMPOBAHHOIO MPOJIYKTA BBIJACIAIOT U3 00bEANHEHHON
po0Osl ¢ nomoueto aenutens J3K-1 nam BpyuHyro myrem kBapToBaHHs. [l BblieneHUs cpeiHen
npoObl 00BEAMHEHHYI0 NpoOy BBICHINAIOT BPYYHYIO Ha JIEPEBSIHHBIM MOJHOC WM IOJHOC U3
OpraHMYECKOIr0 CTEeKJa C TJaJKOW IOBEPXHOCTbIO M DPAa3paBHUBAIOT B BHJIE KBajapaTa JByMs
JIepeBSHHBIMU IJIAHKAMH CO CKOILIEHHBIMU peOpaMu. 3aTeM OJHOBPEMEHHO C IBYX MPOTUBOMOIOKHBIX
CTOPOH MPOJYKT MOArpeOaroT K cepeuHe TaKuM 00pa3oM, yToObl mosyumiics Banuk. [locie atoro
IOPOAYKT 3aXBaThIBAIOT C KOHIIOB BalluKa W Takke Moarpedaror k cepenuHe. I[lepemerivBanue
MOBTOPSIIOT TPU pasa, Mocie 4ero oObeAMHEHHYIO0 MpoO0y pa3paBHUBAIOT TOHKUM CJIOEM M IUIAHKOU
JEJIAT 110 AMArOHAIU Ha 4YeThIpe TpeyrosbHUKA. [IpoaykT, Haxoaamumiica B IBYX MPOTHBOIIOIOXKHBIX
TPEYroJabHUKaX, yIAJISIOT, a B JIByX OCTaBIIMXCS - COEAMHSIOT BMECTE M INepeMelnBaroT. Jlenenue
IPOAYKTa MPOJOKAIOT 0 TEX MOp, MOKa Macca OcTaBLIeWcs 4acTu (CcpelnHss mpoba) COCTaBUT: s
MYKH KHMBOTHOTO IPOMCXOXKIECHUS U PHIOHOM MYKHM HE MeHee | Kr, A OCTaJbHBIX IMPOJYKTOB - HE
MeEHee 2 KT.

CpenHioro mpo0y MpoayKTa AENAT Ha JABE paBHble 4YacTU. OAHY M3 HHUX HCHOJB3YIOT JUIS
aHayu3a, a JIpyryro MOMELIAloT B YUCTYIO CYXYI0 OaHKy C MJIOTHO 3aKpbIBalOIIENCs KpbIIKOi. baHky
OI1eYaThIBAIOT UJIU TUIOMOUPYIOT U XPaHSIT HE MEHEee OJJTHOTO MecAlla Ha CiIy4ail pa3HOTrIacuil B OLIEHKE
KauecTBa KOHTPOJIbHBIX UCIIBITAHUI.

K 6anke co cpeaneit mpoOoil MpoayKTa MPUKPETUISIOT dTUKETKY, Ha KOTOPOU JTOJKHBI OBITh
0003HaueHBI: HAUMEHOBaHME MPOJYKTa, PELENT, HAMMEHOBAaHUE MPEANPHUITUA-U3TOTOBUTENSI, HOMEP
TPAHCIIOPTHOTO JOKYMEHTa, Macca MapTHH, JaTa oTOopa MpoObl M MOJANUCH JIMIA, OTOMpPABIIEro
po0y.

B naGoparopun cpenaHioro mpoOy perucTpupyroT B CHELHMAIBHOM KypHAlle M HYMEpYIOT.
ITpricBOEHHBIM HOMEP ITPOCTABIISIFOT HAa BCEX TOKYMEHTAX, OTHOCSIIUXCS K JAaHHOM MapTUH MPOIYyKTa.

Buemnuil Bua v 1BeT KOMOMKOpMa ompefenstoT opraHojgentuuecku: 100 r ucnbITyeMoro
IPOAYKTa MOMELIAI0T Ha TJaJKyH YUCTYIO HOBEPXHOCTh JIMCTa Oenoil Oymaru u, nepeMernuBasd,
paccMaTpUBaIOT IIPU €CTECTBEHHOM CBETE.



KoHTpoJibHBIE BOIPOCHI

1. Jlns yero n3y4aroT BHEIIHUN BUJ] KOMIIOHEHTOB CHIpbsl U KOpMa?
2. Yto maet u3ydeHHUEe OPraHOJIEIITUYCCKIX CBOMCTB KOpMa?.

3. Kakum 00pa3oM 11BeT XxapakTepu3yeT Ka4ecTBo Kopma?

4. Kakux BpeauTeneld MOXKHO ONPENIENIUTh YKa3aHHBIM CIIOCOOOM?

3 Onpenenenne BJIAKHOCTH.

Heas padorbi: O3HAKOMUTBCA C MpHOOpaMHM U MPHHLUMIAMH H3MEPEHUS BHEUIHErO BHUJA,
OpraHOJIENTHYECKUX CBOMCTB, 1IBETA, 3aIaxa.

O01mme moJI0KeHus

IIpu npousBoacTBE KOPMOB HEOOXOIMMO IMPOBOAUTH KOHTPOJb KAayecTBAa Ha BCEX ATalax.
N3zyuarotcst ¢pusnyeckue, XUMUUECKUE U OMOJIOTMYEeCKHE CBOMCTBA KOPMOB, a TaK XK€ KOMOMKOpMa,
BB/, mpemukcel, kapOamMHIHBIH KOHIEHTPAT U ChIpPbE, HCIOJb3yeMOE IPU HX IPOU3BOJCTBE:
KOPMOBBIE JPOXIKH, CYIIEHBIM >KOM CBEKJIOBHUYHBIN, BOJOPOCIEBYIO KOPMOBYKD MYKY U KpYIIKY,
pPaKkylIEYHYI0 KOPMOBYIO KpYIIKY, TPaBsSHYIO MYKYy, BHUTAMMHHYIO MYKY M3 JAPEBECHOW 3€IICHHU,
IIOBapEHHYIO COJIb, KOPMOBYIO MYKY W3 BUHOIPAaJHOM BBDKHUMKHU, CyXHE€ KYKYpPY3HBIE KOpMa, MYKY
PBIOHYIO ¥ U3 MOPCKUX MJIEKOITUTAIOIINX U PaKOOOPa3HBIX.

OBOPYJ1IOBAHUME U MATEPUAJIbI
e [Ipo6oOTOOPHUK aBTOMATUYECKHIA MIIM MEXAaHHUECKHUI.
[I{ynbl MeIOYHBIE, & TAKKE C YKOPOUEHHOM PYYKOM U IIUPOKUM KOHYCOM.
[I{ynbl BarOHHBIE M C HABUHYMBAIOIIUMHUCS IITAHTAMU.
Kopmu BMmectumocTbio 0,2 u 0,5 kr.
Hemurens JI3K-1.
ITonHOC EepeBsHHBIN WM U3 OPraHUYECKOIrO CTEKIIA.
baHKM BMECTUMOCTBIO OT 2 10 5 IM? C KPBIILIKAMH.
Memouku OymaxkHble, MaTepUaThle WIKA HOIUITUIECHOBBIE.
[Tnanku nepeBsiHHbIE CO CKOIIEHHBIMU peOpaMu.

OTBOP TOYEYHBIX ITPOb

Toueunsle MPOOBI MPOIYKTOB OTOUPAIOT C TPAHCIIOPTEPOB, U3-II0]] CUIIOCOB, OYHKEPOB, BECOB
WIM TEXHOJIOTMYECKOTO O00OpYyJOBaHMS IyTeM IepecedeHHs] MaJarolled CTPyH KOBIIOM,
ABTOMATHUYECKUM WJIM MEXaHHYECKUM IPOOOOTOOPHUKOM Yepe3 paBHbIE HPOMEXKYTKH BpPEMEHH.
Bpems oTOopa ToueyHbIX MPOO YCTAHABIMBAIOT B 3aBUCUMOCTH OT CKOPOCTH IEPEMEIIEHUS IPOIYKTa,
HO C TaKUM pacueToM, yToObl 00I1ast Macca 00bEeIMHEHHOW MPOObI OT MAPTHUHU COCTaBUJIA JJI MYKHU
YKUBOTHOTO MTPOUCXOXKJCHUS U PHIOHON MYKH HE MeHee 2 KT; Ul OCTalbHbIX MIPOAYKTOB - HE MeHee 4
KT.

BHemHuil BUI M 1BET KOMOMKOpMa ompenesitorT opraHojientuuecku: 100 r ucmpITyemMoro
IPOJYKTa MOMEIAI0T Ha TJAJKYyI0 YHCTYH0 TMOBEPXHOCTh JMCTa Oenoil Oymaru M, nepemelinBas,
paccMaTpUBaIOT IIPU €CTECTBEHHOM CBETE.

Omnpenenenue 3anaxa u 3apaxeHHocTH BpeautensamMu — o 'OCT 13496.13.

METO/J ONPEJAEJIEHUSA 3AIIAXA
O6opynoBaHue U MaTepUAITbI
e Jlns ipoBeCHMSI HCIIBITAHUS TPUMEHSIIOT:
e Bechl JIabopaTopHBIE 3-T0 Kiacca TOYHOCTU C mpeaenom B3BemmBanus 500 r  wim
JPYTHE BEChI ¢ TAKAUMH KE WU JIYIITAMH METPOJIOTHYECKUMHU XapaKTePUCTUKAMH,
e yamky (apdoposyro mo 'OCT 9147;
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e 0aHIO BOJSHYIO;
® [JJACTUHKY CTEKJISIHHYIO;
e Oymary oemnyro.

KOHTpOJILHbIe BOIIPOCHI

1. Jlnst yero M3y4aroT BHEIIHHUI BU KOMIIOHEHTOB ChIPbs U KOpMa?
2. Uto naeT u3ydeHre OpraHoJeNTHICCKUX CBOMCTB Kopma?.

3. Kakum 00pa3oM 1BET XapakTepu3yeT KauecTBO Kopma?

4. Kakux BpeauTeneil MOXKHO ONPEEIUTh YKa3aHHBIM CIIOCOO0OM?

4 BLIﬁOp ONITUMABbHBIX PEKUMOB OYUUCTKH KOMﬁI/IKOpMOBOI‘O CbIPbsI.

Heas padorsi: [IpuoOpereHre HaBBHIKOB 1O BBIOOPY ONTHUMAIbHBIX PEKUMOB OUYUCTKH
KOMOUKOPMOBOTO CBIPbSL.

OO0mnIue moJI0:KeHus

KomOukopma Xxopomiero KkadecTBa MOXHO TIONYYHTh W3 CHIPbS HYXHBIX KOHJHIIWH,
OUYMUICHHOIO OT MMHEPAJIBHBIX, OPraHUYECKMX M METAUIMYECKUX Ipumeced. [lmoxo oumieHHoe
CBIpbE HapymaeT paboTy MalIMH W 00OPYJOBAaHUS 3aBOJIOB; MbUIb, KYCOYKH IMOCTOPOHHUX BEIIECTB
3aJIepKMBAIOT BBIXOJ MPOJYKTOB M3 OYHKEPOB, a METAJUIMYECKHE MPEIMETHI, MONaBIINE B MAIIHUHBI,
BBIBOJIAT MOJIOTKM U CHUTa JIPOOMIIOK, JIONACTH BEHTWJISITOPOB, KOBIIM HOPUN M BUTKH IIHEKOB W3
pabouero cocTosTHUSL.

JlJ1 OUHCTKU 36pHOBOTO ChIPbS UCIIOJIb3YIOTCS, B OCHOBHOM, BO3/yLIHO-CUTOBBIE CENapaTOPhI
mapku Al-BMC u BUC; n1s8 npoayKTOB NUILEBBIX IMPOU3BOACTB, MHUHEPAIBLHOIO W MYYHOIO
CBIpbsI TIpocenBaroe MamuHel Mapku Al-JICM B 3aBOACKOM M MOACPHHU3MPOBAHHOM Bapuante. Ha
3¢ ($eKTUBHOCTH pabOThI 3TUX MAILIMH Yallle BIUAIOT HArpy3KH Ha 1 cM HIMPUHBI CUTA U TOJ00D CHUT.

Mertainonpumec yAajlsiOTCsl Ha 3JEKTPOMArHUTHBIX Celaparopax M MarHUTHBIX KOJIOHKaXxX
OpU BBIXOAE MPOAYKTa W3 MPOCEHUBAIOLIMX MAaIllIMH, IEpel IpoOMIIKaMH, Iepea CMECHUTENIMHU,
IPaHyJIATOpaMH, IOCJIE J03aTOPOB M Ha JMHUM TOTOBOM mpoaykuuu. Ilpu 3TOM yriael HakioHa
HOJBOJAIIMX CAMOTEKOB JOJDKHBI ObITh: I 3epHa 25-30°C, a ocTanbHBIX KOMIOHEHTOB — 50-60°C.
TomnmuHa cnos 3epHa He JOJHKHA MpeBbIaTh 10 MM, @ MyYHUCTBIX TPOJYKTOB — 7 MM.

Onpedenenue 2¢hghexmusHocmu o4UCMKU KOMNOHEHMO8 OM MEMAaLIOMASHUMHBIX NPUMeCel.
OddexTuBHOCTh PabOTHl MAarHUTHBIX CENApaTOpOB M KOJOHOK 3aBUCUT OT MHOTUX (DaKTOPOB,
OCHOBHBIMM W3 KOTOPBIX SBJSIOTCS: MPOU3BOJUTENBHOCTh, KAYECTBO OTOOpa METaNIOMAarHUTHBIX
npuMecei, HapsYKEHHOCTh MarHUTHOTO T1OJISL.

[Tpon3BOIUTENBEHOCTh ONpEAEseTCs MOCPEACTBOM B3BEIIMBAHMS MpPOO B3STHIX 3a ONpeeIeHHBIN
IIPOMEXKYTOK BPEMEHU U PACCUUTHIBAIOT IO (popmyIie:

] r ']

- tf

l.l'rx
d=—2",

H

rae Q — MpOM3BOAUTENBHOCTD Cenaparopa, Kr/d;
g - Macca npoObl, Kr;

t - Bpems, 3a KOTOpoe B3siTa pooda, ¢;

N — KOJIMYECTBO TPO0.
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Koaddurment crenenu cemaparuu Km onpepenstor mo Gpopmyse:

K

o

I7Ie (m — Macca METaJUIOMarHUTHBIX MTPUMEcel, 0TOOpaHHBIX M3 MPOO mocye cernaparopa
WJIN KOJIOHKH;
g — Macca MeTaionpuMeceii, 0TOOpaHHBIX JI0 cernaparopa.

agRrwn

Sk

KOHTpOJ’IbHLIe BOIIPOCHI

Kakum 00pa3oM ocyiecTBiIseTcst KOHTPOJIb KadecTBa KOMOMKOPMOB, O€JIKOBO-BUTAMUHHBIX
N00aBOK U MPEMHUKCOB?

KakoBsl pasa u o6s13anHoctu I1TJI komMGukopMOBOro npeanpusaTus?

KakoBo o6opynosanue I1TJI koMOMKOPMOBOTO MpenpUsTHs?

Kak ocy1ecTBisieTcsi KOHTPOJIb Ka4eCTBa ChIpbs KOMOUKOPMOBBIX 3aBO0OB?

Kak ocymiecTBisieTcss KOHTPOJIb IPHEMa 3epHa M APYTHX BHIOB CHIPbS U3 aBTOMOOMIBHOTO,
KEJIE3HOJOPOKHOI'0 ¥ BOAHOTO TpaHcopTa?

Kak ocy1ecTBisseTcsi KOHTPOJIb TEXHOJOTMUYECKOro IIpoliecca POoU3BOJCTBa KOMOUKOPMOB?

. Kak OCYIICCTBJIICTCS OLCHKA KaueCTBa ChIPbs HPHU HNOCTYIUICHUH €0 Ha KOM6I/IKOpMOBHe

peanpUsATHs?

. Kakum o6pa30M OCYIICCTBIIACTCA KOHTPOJIb 3(1)(1)CKTI/IBHOCTI/I pa6OTLI TCXHOJIOI'NYCCKOI'O

o0opynoBaHusl HAa KOMOMKOPMOBBIX 3aBOJIaX?

. Kak OCYHICCTBIIACTCA KOHTPOJIb KA4YCCTBA ChIPbA IIPU UX PASMCIICHUU Ha KOM6I/IKOpMOBHX

peanpusThsaXx?
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