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CocraBurenb: AOLEHT Ka(:be,ﬂ'pbl TEXHUKN N TEXHOJTOTUN

NULLEBbIX NPoK3BoACTB Kobbinsukuiiy M.C.

IIpencraBnens HOMEHKJIATypa u KIaccuQuKanms OTXOJIOB
pacrenueBoncTBa. ComepKUT cBeleHHS OO0BEMOB O0Opa3o0BaHUS OTXONOB,
OCHOBHBIC HANpPABICHHUSA HUCIOJb30BaHUSA, COBPEMEHHBIE TEXHOJIOTUU U
obopynoBaHue 10 nepepaboTKe BTOPHYHBIX CHIPHEBBIX PECYPCOB M OTXOJ0B Ha
MHUIIEBbIe, KOPMOBBIE U TEXHUUYECKUE LIETH.

W3nanne mnpenHa3HAueHO Ui CIIEHHUAINCTOB arpoNpOMBIIUICHHOTO KOM-
IUIEKCa (B TOM YHCIIE CENbCKOX03SHCTBEHHBIX TOBAPOIPON3BOUTEINCH), CTIEIHa-
JHUCTOB TIepepadaThIBAIONINX OTpacied W HWHKCHEPHO-TEXHHUYECKOW Ccgepsl
AIIK.



BBEAEHUE

B 3axone Poccutickoii @enepanuu ot 10 suBaps 2002 r. «O06 oxpane
OKpy>Xaroteit cpens», B @eaepanpaom 3akoHe «O0 0TX0maX IPOU3BOI-
CTBa W MOTpeOIeHUs», B 3a/adaX, MOCTaBICHHBIX YKazoMm llpesmmenta
Poccuiickoit ®epepauuu ot 4 uroHs 2008 . No 889 «O HEKOTOpPBIX Me-
pax MO TOBBIMIEHUIO 3HEPTETHYECKON U IKOJIOTHYECKOU APPEKTUBHO-
CTH POCCHICKON SKOHOMUKHY», OIpEAeiieHa CTPATETUs PEIIeHUs BOIIPO-
COB OXpaHbI OKPY’KAIOMIEH CPeIbl HA JAaHHOM 3Talle Pa3BUTHS HAyIHO-
TEXHHYECKOTO Tporpecca. Peanmsarust mporpaMmbl cBsi3aHa C OpPTaHH-
3anpel AKOJOTHYECKH 0e30MacHOT0 W 0Ee30TXOMHOTO MPOU3BOJICTBA,
pacUIMpEeHUEM PECYPCHBIX BO3MOKHOCTEH 3a CUET BHEAPEHUSI SHEPrope-
cypcocOeperaronmux TeXHOJIOTHH, TTO3BOJISIOIIUX PAIMOHATBLHO HCITONb-
30BaTh MEPBUYHBIC CHIPHEBBIE PECYpPChI, KOMILUICKCHO MepepadaThiBaTh
BTOPUYHBIC CHIPHEBBIC PECYPCHI C MPEBPAIICHUEM HX B HOBEIE TIOJIC3HEIE
MPOAYKTHI C MAKCUMAIIBHBIM COXpPaHEHHEM B HUX OajaHca IeHHBIX KOM-
MTOHEHTOB CHIPBS.

Ha 3acenanuu Coeta be3zonacHoctu B situBape 2008 1. Ilpe3uaeHt
Poccun Imutpuit Menseaes 3asBuil: «CEKTOp YUCTHIX TEXHOJOTHH He-
BO3MOXEH 0€3 pelIeHHs BONPOCOB YTHIIM3ALUU U BTOPUYHOTO HCIIOJb-
30BaHMs 0TX0M0B. CUUTAr0, YTO JEHCTBUTEIHHO COBPEMEHHBIA BapUaHT
OTBETa Ha CHUTYaIlMIO0 — CO3/IaHUE B CTpaHE IEJoW oTXomomepepadarsl-
BaIOIIE HHAYCTPUN». DTO BRICKA3bIBAHHE B MTOTHOW MEpPE OTHOCUTCS U K
arpoONpPOMBIIIIICHHOMY CEKTOPY CTPaHBI.

[o nanneM MuHcenbxo3a Poccun B ATIK exeromno renepupyercst 60-
see 770 MIIH T OTXO/IOB.

[Ipennmpustusamu mepepadateiBatomero moakomimiekca AIIK exe-
TomHO B aTMocdepy BeiOpackiBaeTcs B cpeqHeM okoino 300 Teic. T 3a-
rpsi3Hstomux BemecTB (3B). M3 Hux TBepaple coctaBisioT 109 Teic.
T (36,5%), razoo0pa3ubie u xugkue — 190 Toic. T (63,5%). Cpenu BbI-
OpOCOB HAUOOJIBIINN YICIBHBIN BEC 3aHUMAIOT BRIOPOCHI a30THOW KHC-
notsl (8,4%), ammuaka (8,5%), propucteix coequaenuit (5-6%), caxu
(3,2%).

3arpsi3HeHMsl, MMOCTYMAIONINE B IOYBY, MO0 HMCTOYHHKAM 0Opa3zoBa-
HUA JETSITCS Ha TMPOMBIIUICHHBIE U CEIbCKOXO3siiicTBeHHBbIE. OCHOB-
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HBIE MPOMBIIIJICHHBIE OTXOIbl — 3TO TPAHCIIOPTHBIE, LUIAMBI, MOCYHO-
TPaHCHOPTEPHBIE OCAIKH, (WIBTPALMOHHBIA OCAIOK, AKTUBHBIA HII,
0TXOJbI MPH QWIBTPALIMU M YIAKOBKE 3a4MCTKU U Jp. K cenbckoxo3sii-
CTBEHHBIM OTXOAaM OTHOCSITCSI OpraHHYeCKHe OTXOJbl OTpaciieif pacTe-
HUEBOJICTBA, JKMUBOTHOBOZCTBA WM MepepaldaThIBAIONICH MPOMBIIIIICHHO-
CTH.

OCHOBHBIMH HalpaBJICHUSMH COKpAIIECHUS U BOBJICUCHHUS B XO3Sii-
CTBEHHBIH 000POT BTOPUYHBIX CHIPHEBBIX PECYPCOB M OTXOAOB arpomnpo-
MBIIIEHHOTO KOMILIEKCAa MOTYT CTaTh:

* ONTUMH3AIMS TEXHOJIOTHHA PacTEHHUEBOJCTBA U KUBOTHOBOJCTBA C
LEJTbI0 YMEHBIIEHHS OTXO0B U MOTEPh MPOU3BOICTBA;

* [Iepexo/l Ha MaJIO- M OE30TXOHBIE, & TAK)KE MAJIOBOAHBIC [IUKJIBI TIe-
pepaboTKu CeNbCKOX03IHCTBEHHON MPOAYKIIHH;

* pa3paboTKa MPOTPECCUBHBIX TEXHOJIOTMYECKUX MPOLIECCOB MOTyde-
HUS HOBBIX BUJOB IMHIIEBBIX MPOAYKTOB M JO0ABOK, YNyUIIAIOMINX MTH-
HIEBYIO ¥ OMOJOTMYECKYIO IEHHOCTh IPOYKTOB, 3aMEeHAa TPATUIIMOHHBIX
BHJIOB ITIEPBHUYHOTO CHIPHS] BTOPUYHBIM;

* pa3paboTKa M COBEPLICHCTBOBAaHWE TEXHOJOTUH IO MPOU3BOACTBY
MOJHOLICHHBIX, O0OTAIIEHHBIX MOJIE3HBIMA KOMIIOHEHTaMH, KOPMOB LIS
CEJIbCKOX034UCTBEHHBIX dKMUBOTHBIX HA OCHOBE OTXO/IOB;

* pa3paboTKa HOBBIX TEXHOJOTHYECKHUX MPOIECCOB MPOU3BOACTBA U3
OTXOJZI0B MPOAYKIIMH TEXHUYECKOTO Ha3HAUEHUS;

* pa3paboTKa TEXHUYECKUX CPEIICTB U MPOLECCOB, 00ECIICUNBAIOIINX
COKpallleHHE BEIOPOCOB U NIEPEBEICHHUE UX B HKOJIOTHUECKHU YHCThIE (POp-
MBI, YMEHBIIIEHNE 3arPA3HEHHOCTH CTOYHBIX BOJ, U3BJIECUCHHUE U3 HUX U
KOHIIEHTPALUs MPOAYKTOB OUMCTKH, MX JalbHEHas nepepadoTKa;

* OpraHuszanys BepTHKAJIbHO-UHTCTPUPOBAHHBIX KOMIAHUH, 00bean-
HSIONMX B €IMHOM KOMIUIEKCE MPOM3BOACTBO PACTUTENHHOTO CHIPHS,
KMBOTHOBOIYECKHE (PepMbl, IIepepadaThIBAIOLINE NPEIIPUSITHI U yCTa-
HOBKH 10 IIepepabOTKe OTXOMO0B.

Tonbko KOMIIEKCHAsI MepepaboTKa CEeIbCKOXO3SHCTBEHHOTO CBIPbS,
HauOoJee MOJHOE W3BICUYEHHE M3 HEro ICHHBIX KOMIIOHEHTOB, PEIH-
KIIMHT OTXO/IOB TIPOU3BOJICTBA CTAHYT pe3epBaMH YBEJINYCHUS BHIPAOOT-
KH MTPOAYKIINH, TOBBIIICHUS 3((HEKTUBHOCTH TPOMU3BOJICTBEHHOHN CephI
1 COXPaHEHHUS 3KOJOIMYECKOTO IPUPOTHOTO PABHOBECHS.



1. BTOPUYHbIE CbIPbEBbIE PECYPCbI
N OTXOObl AMNK

ATpOIPOMBIIUIEHHBIN CEKTOP 3KOHOMUKHU IIPEICTaBISIET cOOOH OT-
XOIOEMKYI0 oTpaciib. IIpon3BoICcTBO OCHOBHOTO CEIbCKOXO3SIMCTBEHHO-
ro MPOIYKTa CBA3aHO ¢ 0Opa3oBaHHEM OOJBIIOrO KOJMYECTBA OTXOMOB.
Brixon ocHOBHOTO IponykTa nHOraa cocrasisieT 15-30% ot maccsl uc-
XOIHOTO chIpbsi. OcTanbHas 4acTh, collepKaiiasi 3HAYUTEIIbHOE KOJIMYe-
CTBO LIEHHBIX BEUIECCTB, B JJAHHOM MPOM3BOACTBEHHOM IpOIecce HE HC-
[0JIb3YeTCs, IEPEXONUT B TAK HA3bIBAEMbIE OTXO/bI IPOU3BOACTBA, KOTO-
pBI€ 9acTo SIBISIFOTCS BTOPHYHBIM CBIPHEM [UISl IPOU3BOICTBA JONOIHU-
TEJILHON MPOAYKLHH.

B pesynerare cenbCKOXO3SICTBEHHOTO MPOM3BOACTBA 00pa3yloTcs
CJIC/IYIOIINE BUJIBI IPOAYKIIH U OTXOJIOB.

OcHogénas npoOykyuss — Ta TIPOILYKIUS, IS TOTy4eHHsI KOTOPOH cO3-
JAaHO U OCYLIECTBIIETCS JaHHOE NPOU3BOACTBO. OCHOBHOH NPOLYKT
BCEI/a SIBJISIETCS TOBAPHBIM, UMEET CTAaHIAPT U LIEHY.

Tobounwviii npodykm — NONMOTHUTENbHAS! TPOAYKLHS, 0Opa3yromascs
[IPY IPOU3BOJCTBE OCHOBHOM MPOAYKLUH U HE SIBISIOIIASCS LENbIO 1aH-
HOTO TPOW3BOJICTBA, HO MPUTOJHASI KaK CHIPhE B JAPYTOM IPOU3BOJICTBE
WA JI7IS TOTPEOIICHHS B Ka4eCTBE TOTOBOM MPOTYKIIUH.

[ToGouHblE MPOLYKTHI NPOW3BOACTBA OOpPA3ylOTCs B pe3yibrare
(U3UKO-XMMHUYECKOH TIepepabOTKU ChIPhSl HapALy C OCHOBHOM HPOIyK-
LUel B €AMHOM TEXHOJOTHYECKOM LIMKJIE U COXPAHSAIOT MAaKCUMYM IIO-
JIE3HBIX BEIIECTB B HEU3MEHHOM BHJIE.

[ToGo4HbIE MPOMYKTHI, KaK MPaBUIIO, SBISIFOTCS TOBAPHBIMHU, UMEIOT
CTaHIAPT WIN TEXHUYECKHUE YCIIOBHS U YCTAHOBJICHHYIO LIEHY.

Omx00bl npousso0cmea — OCTaTKA CHIPhS, MaTEPHUAIIOB, MOIyhadpu-
KaTOB, MHBIX U3JEIUH U NPOAYKTOB, 00pa30BaBIINECs B TEUEHUE MM 1O
3aBEpILIEHNH MTPOM3BOACTBEHHOTO MPOILEcca, HE UCIONb3yeMbIe B HETIO-
CPE/ICTBEHHOM CBSI3M C 3TOU EATETHLHOCTHIO U YTPATHUBIINE CBOH MTOTpPE-
OuTesIbCKUE CBOMCTBA.

OTXO0nBl AETATCA Ha UCIIOJIB3YyEMBIE M HEHCIIOIb3YEeMBbIE.

Hcnonvzyemvie omxo0bl npou3e00cmea — T€ OTXOAbI, OTHOCUTEIBHO
KOTOPBIX UMEETCS BO3MOXKHOCTH M 1I€JIECO00Pa3HOCTh UX HMCIONb30Ba-
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HUSI HETIOCPEACTBEHHO WM Mocie o0paboTku. Mcnonb3yemble OTXOXbI
paccMaTpHuBalOTCs Kak BTOPUYHBIE ChIpbeBbie pecypcsl (BCP).

K 3T0ii rpynme oTXomoB OTHOCHTCS HauOONbLIee YUCIO OTXOAOB B
AIIK, xoTtopsie MOTYT OBITh peain30BaHbl B JalbHeiIieM (mocie J0-
MOJTHUTEIFHON TOAPAOOTKH) B KAUYECTBE ChIPhS MK 100aBOK K HEMY IIPH
MIPOU3BOJICTBE HOBOW MPOIYKITHU OO HETOCpEACTBEHHO (0e3 mepepa-
OOTKM) KaK MPOAYKIHS APYroro HazHadeHHs (HarmpuMmep, KopMa).

Heucnonvzyemvie omxo0si — 0TX0AbI IPOU3BOACTBA, ISl KOTOPBIX Ha
CETOTHSIIHUI IeHb HE YCTaHOBJIEHa BO3MOXXKHOCTh HJIU ILIeJiecooOpas-
HOCTbH UCIIOJIb30BaHMS KaK HEIIOCPEACTBEHHO, TaK U Mociie 00padOTKH.

OpHako ¢ BHEPEHHEM MPOTPECCHBHBIX TEXHOJOTHYECKHX MPOIIEC-
COB, IIEPEIOBOI TEXHUKH, HOBBIX BUAOB CBHIPbSI U C U3MEHEHUEM CIIpOca
Ha BeIpa0aThIBaeMyIO MPOAYKIHMIO OTXOMBI IIPOU3BOJACTBA MOTYT MEHSTh
CBOIO OOIECTBEHHYIO MOJE3HOCTh. Tak, HEUCIIONB3yeMOEe MU MaJloHC-
MOJIb3YEMOE ChIPbE MOXKET CTaTh UCXOJHBIM MAaTEPHUAJIOM JUIsl TOTyYEHHS
JPYTHX KOHEYHBIX U MPOMEXYTOUHBIX IPOJYKTOB, IPHOOPECTH Ka4e€CTBO
TOBapa M CTaTh OOBEKTOM KYILIH- TIPOIAXKH.

B m3panum mcnonb3oBaHbl MaTepuansl MuHcensxo3a Poccnu, Hayd-
HBIX opraHmzauuii PoccenbxozakageMun, HHOOPMALMOHHBIE PECYPCHI
OI'BHY «Pocundopmarporex» u apyrue. st yno0cTBa N3710KEHHUS BTO-
pHuuHBIe ChIpbeBbIe pecypchl v 0Tx0nbl AIIK OynyT nMeHOBaThCS €qUHBIM
TEPMHUHOM — OTXOJBI.

1.1. O6bemMbI obpasoBaHus otxoaoB AlK

[To pa3HBIM HCTOYHUKAM, O0IIIEe KOTHYECTBO CEIbCKOX03IHCTBEHHBIX
otxomoB nocturaer 630-650 muH T. OTXOABI Jeco- U AepeBooOpadboT-
ku cocraBisor 700 miuaH T. Okono 90 MiaH M® — 3TO TBEpIbIE OTXOJBI, B
OCHOBHOM IIHITIEBAsl yIakoBKa (Oymara, MeTaul, KapTOH, CTEKIIO, MOJH-
MEpHBIE MaTepHaTBl U T.A.). OTXOIbI MUIIEBBIX U MHUIIETIepepadaThIBaio-
VX TPOU3BOJICTB COCTABIAIOT B cperHeM 30 MIIH T B TOJ.

Ha puc. 1 nmpencrasnena auarpamMMa 00beMOB 00pa30BaHUS OTXOA0B
B AIIK.

HaunbGomapmas 4acTb OTXOJOB MPUXOAUTCA Ha OTpacjib XUBOTHO-
BoAcTBa (56%), BTOpOE MECTO 3aHMMAIOT OTXOIBI PAacTCHUEBOACTBA
(35,6%). Ha momro mepepabarsiBarommx otpacieit mpuxomutcs 4,7%
otxono0B [102].
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MepepabartbiBaiowas
NPOMbILLNEHHOCTb

PacteHneBoacTeo
35,6% YKUBOTHOBOACTBO

56%

MTuuesoaCcTeo
3,7%

Puc. 1. Cmpykmypa obpa3osaHusi omxodoe 8 AlTK
Poccutickol ®edepayuu

Bosneuenne B cdepy Ipou3BOACTBA CHIPHEBBIX OTXOAOB, IIOBTOPHOE
WX MCHOJIb30BAaHKE HA3BIBAETCS PELMKIMHIOM. PelKIMHr o0ecreunBaeTt
pacimpeHne ChIpbeBOi 0a3bl arpoNPOMBILIUIEHHOTO KOMILIEKCa IPH OTHO-
BPEMEHHON 3KOHOMUHU 3aTpaT TPy[ad. BBINYyCK JOMOIHUTEIBHON MPORYK-
[IUH U3 BTOPUYHOTO CHIPhS 00ECIIeunBAET CHIKEHUE N3EPIKEK TPOU3BOI-
CTBa Ha €IMHUIlY KOHEYHOU NMPOAYKIMH P TEX 7K€ 3aTpaTax Ha ChIPbE.

1.2. Knaccudumkauma BTOpUUHBLIX pecypcoB
m otxogoB AlK

Kiraccudukarust BTOpHUHBIX PECYPCOB U OTXOMIOB IIPOU3BOACTBA JaeT
TIEPBUIHYIO HH(POPMAITHIO O Ka4eCTBAaX M CBOMCTBAX OTACIBHBIX TPYIII
niu kiaccoB BCP u orxomos.

BCP u orxonst AITK MoxHO Kiaccu(UIMpOBaTh MO CIEAYIOIIMM
npusHakam [100]:

* N0 UCMOYHUKAM 00pa306anus: PACTUTEIbHBIC, HAIPUMEp, CTEO-
JIA 3€PHOBBIX M TEXHUUECKUX KYJIBTYpP, KOP3UHKHA U CTEONH TOICOTHEY-
HUKa, TFHSIHAS KOCTPa, CTEPIKHU KYKYPY3HBIX MOYaTKOB, KapTodempHas
Me3ra, OTXOJIbI CEeHa)Ka W CHJIOCa, CBEKIIOBHYHBINA JKOM, KMBIX (IIPOT),
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3epHOKapTodenbHas Oapaa, BHHOTPaIHbIE BBDKUMKH U T.1I.; )KHBOTHBIE —
KpPOBB, KOCTh, CHIBOPOTKA, 00€3’)KHPEHHOE MOJIOKO, T1axTa, HaBO3 H T.I.;
MHUHEpaIbHBIE — OTXOJbI COJSTHONM MPOMBIIUIEHHOCTH; XMMHUECKUE — OT-
XOJIbI MIPOU3BOJICTBA CHHTETUYCCKHUX MOIOIIUX CPEACTB, HMaphroMepHO-
KOCMETUYECKOM OTpaciy U Jp.;

* 10 OMpaciesoli NPUHAONEHCHOCU: HATIPAIMED, B MUIIEBOH U MHUIIIE-
nepepadaThIBaloIIel MPOMBIIIIEHHOCTH 110 ATOMY MPH3HAKY Pa3IHyaroT
OTXOBl CaxapHOM, MACIOXHUPOBOW, CIHMPTOBOM, KpaxMaJOMaTOYHOM,
MUBOBAapEHHOH, YaiiHO, Taba4HOli, 3epHONEpepadaThIBAIOLICH, MII0A00-
BOIIHOW, MHUIICKOHIIEHTPATHOH, XJIeOOMEeKapHO#, MOJOYHOU, MSCHOM
MIPOMBITIICHOCTH;

* 10 acpe2amHOMy COCMOSHUIO: TBEPIBIE — COJIOMA, TTOACOTHEYHAS JTy3-
ra, XJIONKOBAsl IIeTyXa, COJOMOBBIE POCTKH, KYKYPY3HBIH 3apOJbII, BHU-
HOTPaJHbIC U IUTOI0OBOIIHBIE CEMEHA, KOCTh, >KUPOCHIPhE, LIEPCTh, IIIe-
THHA | T.JI.; TacToo0pa3Hble — QUIBTPALIMOHHBINA 0CalOK, HABO3, Meac-
ca, [IJTaMbI CETIapaToPOB; )KHUIKUE — COATICTOK, MeIacCHas Oap/a, KiIeTou-
HBEII COK KapTodems, IPOXKIKEBBIC 0CAIKH, KPOBb, CHIBOPOTKA, 00€3KH1-
pEHHOE MOJIOKO, TTaXTa | Jp.; Ta3000pa3Hble — YIIEKHUCIOTa OPOKEHUS;

* 10 MEXHOIOSUHEeCKUM CMAOUSM NOTYYeHUs: TIOTydaeMble TIpH Tep-
BUYHOU MEepPepabOTKE ChIPhSI — CBEKJIOBHYHBIN JKOM, IJIOI0BBIC KOCTOYKH,
sI0JIOUHBIC ¥ BUHOTPAJHBIC BBKHMKH, KPOBb, KOCTh, IIEPCTh, 00C3KHU-
PEHHOE MOJIOKO U JIp.; TOJIy4aeMbIe Ha CTaJUN BTOPHUUHOM MepepadoTKH
MIPOIYKITNH — padrHATHAS MaToKa, hocdaruaHbie KOHIIEHTPATHI, OTOCITb-
HBI€ TIIMHBI, TIOCIIEAPOXKEBast MeJlacCHast 6ap/ia, MOJIOUHAs CHIBOPOTKA U
IIp.; TIOJTy9aeMbIe TIPU MPOMBITIIECHHON MepepaboTKe OTXOJ0B — KOCTOU-
KOBasi KPOIIIKa, OTXOABI MTPOU3BOJICTBA MUIIEBbIX KOHIICHTPATOB, (PHIIb-
TpaT HUTpaTa KaJbIus U Jp.;

* 110 BO3MOJCHOCIU NOBMOPHO20 UCNONL308AHUA 6€3 00pabOMKU. KPOIII-
Ka, Opak, JToM xJre0a, XJ1e000yITOUHBIX, MYYHBIX, KOHAUTEPCKUX, MaKapOH-
HBIX W3/CIHH U T.1I.;

* 10 MamepuaroemMKocmu: MHOTOTOHHaKHBIE (ycinoBHO cBbime 100
TBIC. T B TOJ]) COJIOMA, CBEKJIOBUYHBIN KOM; JedeKar, MpoThl (3KMBIX), Kap-
TopesibHAs U KyKYPy3Has Me3ra U JIp.; HaB03, ITUYHI TIOMET, KPOBb, KOJI-
JIar€HCO/IepKAIIee ChIphe, CRIBOPOTKA, MaxTa, 00e3’KUPEHHOE MOJIOKO U
T.7I.; MaJIOTOHHAXHBIE (ycoBHO 110 100 THIC. T B TOX) — TYIPOH, OCTATOY-
HBIE TIMBHBIE APOXOKH, TaOadHbIe OTXOMBI U JP.;

* 10 cmeneHu UCnoIb306aHUs. TIOTHOCTBIO UCIIOIb3yeMble — MeJacca,



CBEKJIOBUYHBIH JKOM, KPOBb, KOCTb, CBIBOPOTKA, 00€3KUPEHHOE MOJIOKO,
naxTa " Jp.; YaCTHYHO UCTIONb3yeMble — e(eKaT, YIIICKUCIIBINA ra3, Kap-
To(eIbHBIN COK; 0TOEIbHBIE NIMHBI, XMeJieBas APOOHHA U Ip.;

* N0 HANPABIEHUAM NOCIE0YIOU €20 UCNONIb308AHUL:

a) JUIsl TIPOM3BOJICTBA IMHUIIEBBIX MPOJYKTOB IyTEM IpomMIiepepadoT-
KU (KaK ChIPbE B OTPACIIX IMIIEBOH U NepepadaThiBarOIeH IPOMBIIIIIEH-
HOCTH) — MeJIacca, XBOCTHKU U «00i» cBeKIbI, (hocdaTrIHbIe KOHIIEHTpa-
ThI, SI0JI0YHBIE BBDKUMKH, KyKypY3HBIE 3apOABILIH, IUIOA0BbIE KOCTOUKH,
KPOBb, KOCTb, CBIBOPOTKa, 00E€3:>KUPEHHOE MOJIOKO, TTaxTa.

3mech BBACTSIOT JBA HAMpaBiIeHUs — ucnoias3oBanue BCP B Tpaau-
IMOHHBIX MPOAYKTaX MUTAHHUS W B KauecTBe N00ABOK M YIIydIIUTENEH
IUIS1 IPOAYKIIMH HOBOTO TIOKOJIEHUSL.

Bropoe HampaBneHre HCIONB30BaHUS SIBUJIOCH CJIEICTBUEM OOIIe-
rO IIEpeCMOTpa OCHOBHBIX CBOMCTB M HA3HAYEHWH MUIEBBIX MPOAYKTOB.
Ecnu panbiie ocHOBHOE BHUMaHKE ObLTO 00paIieHo Ha KaJOpUHHOCTh U
MUTATEeIHHOCTh MPOAYKTOB, TO B HACTOSIIIEE BPEMsI B CBSA3H C YXY/IICHHU-
€M 001IIeii IKOIOTHIECKON 0OCTAaHOBKY M MI3MEHEHHEM HayKH O TUTaHUU
0co00e BHUMaHHE YAEISIETCS! IPOU3BOICTBY NMPOAYKTOB (DYHKIIMOHAIIb-
HOTO Ha3HAYCHMS.

Mpuorue Bunsl BCP u orxonos AIIK mo xumuueckoMmy cocTaBy OTBe-
YaloT 9TUM TPEOOBaHMSM, TaK KaK COAEpKaT HeOOIBIIOE KOTUIECTBO JKH-
POB, caxapoB M MOYTH MOJHOCTHIO COCTOST M3 PACTHUTEIHHBIX U KUBOT-
HBIX O€JKOB, KIE€TYAaTKH ¥ MHIIEBBIX BOJIOKOH — TaK Ha3bIBaeMbIX «0aj-
JIACTHBIX BEIIECTBY;

0) B KauecTBe KOPMOB B CHIPOM HJIM JA0pabOTaHHOM BHJE — COJIOMA U
00TBa CENbCKOXO35MCTBEHHBIX PACTEHHH, CHIPOH M CYIICHBIH CBEKJIOBUY-
HBIH JKOM, 3epHOKapTodenbHas U MeaccHas 6ap/a, kKapToQenbHas 1 Ky-
Kypy3Has Me3ra, mpoT (KMBIX ), TUBHAs Ap0oOHHA, KOCTHASI MyKa, MOJIOY-
Hasi CBIBOPOTKA U 1p.;

B) B KQUECTBE CHIPbsI AJIs1 IPOU3BOACTBA IPOAYKIIMH TEXHUIECKOTO Ha-
3HaYeHUs (KaK ChIPbe AJIsI epepabOoTKU B CMEXHBIX OTpacisix) — COIoMa,
JPEBECHBIE OMIIKH, KYKypY3HBIH 3KCTPAKT, MOJICOIHEYHAs JIy3ra U XJIOI-
KOBas IIeyxa, TIIIOTEH, KOCTOYKOBasl KPOIIKA, BUHHO-KHUCIIAs U3BECTH,
KOCTb, IIEPCTh, IEPO U IP.;

) B Ka4yeCTBe yAOOpEeHWI — HaBO3, NTHYUI MTOMET, Aedekar, KieTod-
HBIH COK KapTodens, TabauHasi MbUIb U Ap.;

1) B CTPOMUTENILCTBE — OTXO/ABI U3BECTHAKA, YIIAPEHHAsI MOCIIEIPOAIKE-
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Bast Oapya, cTeOIn 3epHOBBIX, TIOACOIHEYHAs M XJIOMKOBas JIy3ra, THIICO-
BBIM IJIaM U Ap.;

€) B Ka4yeCTBE TOIIUBA — COJIOMA, PACTUTENbHBIE OCTATKH, APEBECHBIE
OIWJIKH, HaBO3, KyPHHBIH MOMET, OTpab0oTaHHBIE pacTUTENbHBIE Macia,
MTOJICOTHEYHAS JTy3Ta, )KMBIX, IIPOT, KOPEHHBII mu1aM u 1Ip.;

* 10 cmeneHu 8030elicBUs Ha OKPYHCAIoWyio cpedy: OTacHble u 0e30-
TacHbIE.

OnacHble OTXOZBI — OTXO/bI, KOTOPBIE COAEPKAT BPEAHbIE BEIIECTBA,
o0nafaromye ONacHbIMU CBOMCTBaMH (TOKCHYHOCTB, B3PBIBOOIIACHOCTB,
BBICOKasl PEeaKLMOHHAsI CIIOCOOHOCTh) WM COZAEpIKallue BO30ymuTemnei
WH(EKINOHHBIX OOJIe3HEH, a TakKe T€, KOTOPhIE MOTYT IPEACTaBIATH
HEMOCPEICTBEHHYIO WJIM TOTEHITHAIFHYIO OTIACHOCTH JIJISl OKpPYKaroIeit
Cpebl ¥ 37I0POBbsI YEIOBEKa CAMOCTOSTENFHO HITH TIPH BCTYIICHUH B KOH-
TaKT C APYTUMHU BEUICCTBAMU.

CymectsytoT IV kimacca onacHocTH: | kmace — upe3BbIuaitHO OMacHsbIE,
IT — BrIcOKOOIacHkIE, I11 — ymMmepenHo onacHele u IV kiacc — Manoomnac-
Heie. OOpazoBaHME U ABIKEHNE 3TUX OTXOAOB TOIJIEKAT CTaTHCTUIECKO-
MY YYeTy.

K omacHBIM 0TXO/aM TaK)ke OTHOCAT OTXOJIbI, KOTOpPhIE caMU TIo cebe,
HE SBISSICh TOKCUYHBIMM, IONaJasi B OKPYKAIOIIyI0 CPEAy, BCTYMAIOT C
HEW BO B3aMMOJEHCTBHE, YTO MPUBOIUT K SKOJIOTHUYECKH HEOIaronpusT-
HBIM BO3ZICUCTBHSIM. DTO — TYAPOH, CUBYIIHOE Macio, YOUPOAIbIET U]
Has (dpaknus, TabadHas MMBUTh; 3epPHOBAS ML (IPU XPaHCHHUH B3pPHIBa-
€TCsl); TTBLTH KOPMOBBIX IPOXOKEH (ITPH MOTTaJaHUH B JIBIXaTENbHbIE Ty TH
YeJIOBeKa BBI3bIBAET 3a00JIeBaHUS MUKPOOHOJIOTHYECKOTO XapakTepa);
IUOKCH] YIIIepoa, 00pa3yroIuiics Ipu OpoKeHUH, H3MEHSIET COCTaB arT-
MocdepHOro Bo3ayXa U JIp.

besomnacHbie (WM NPaKTUYECKH HEOMACHBIE) OTXOABI — APEBECHBIE
OTIJIKH, CBEKJIOBHYHBIN JKOM, MeJacca, JKMBIXH U MIPOTHI, (hochaTuIHbIe
KOHIICHTPATHI, 3epHOKapTodensHas Oapaa u ap.

[IpeacraBnennas knaccuukanys B JOCTATOYHOW CTEIIEHH YCJIOBHA.
[TonmHBIH y4deT Bcex NMPU3HAKOB BO3MOXKEH JIMIIb NMPH KOHKPETHOM pac-
cMotpennu kaxaoro Buna BCP u oTxomnos.
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1. PEUUKITMHI OTXOAO0B PACTEHUEBOLOCTBA

1.1. HomeHknatypa u Knaccucmkaums  OTXoAOB
pacTeHmeBOACTBaA

K orxomam pacTeHHMEeBOACTBa OTHOCSTCS PACTUTEIIbHBIE KOMIIOHEHTHI
CEINTbCKOXO3SIMCTBEHHBIX KYJIBTYp: CTEONM 36pPHOBBIX U TEXHUYECKHUX KYIlb-
TYp, KOP3UHKH U CTEOMH TTO/ICOJTHEYHHKA, JIbHAHAS KOCTPA, CTEP)KHU KYKY-
PY3HBIX TIOYaTKOB, 00TBa KapToders u 6000BIX KyIbTyp, OTXOIbI CEHaXa 1
CHJIOCa, COJIOMA, TTOKHUBHBIE OCTATKH H JIP.

OTX0mBI pacTEHUEBOICTBA KIIACCH(PUIIUPYIOT:

M0 WCTOYHHWKAM OOpa30BaHUsi — OTXOIbl PACTUTEILHOIO MPOHCXOXK/IE-
HHS,

TI0 arperaTHOMY COCTOSTHHIO — SIBJISIFOTCS] TBEPIBIMHU OTXO/IaMH;

10 TEXHOJIOTHYECKON CTaINH IOTYYEHHS — ITOTydaeMble MU MepBUY-
HOW mepepaboTKe CHIPhS;

[0 MaTepUaNIOeMKOCTH — SIBIISIOTCSI MHOTOTOHHAKHBIM CBIPbEM;

IO CTETIEHH MCTIOJIb30BAHUS — IIOJIHOCTHIO HCIIONb3YEMBIE;

MO CTETNICHU BO3JICHCTBUS HA OKPYXKAIOIIYIO CpPey — SIBIISTIOTCS 0€30-
HaCHBIMH;

M0 HANPABICHUSIM MOCIEAYIONIETO HCIOIB30BAHHS — MCIIONB3YIOTCS
Ha KOPMOBBIE, MUIIEBbIE U TEXHUUECKUE LIEIH.

1.2. O6bembl 06pa3oBaHUA OTXOAOB pacTeHUEBOACTBA

B pacrenneBomuyeckux otpacmax AlIK exeromHo o0Opasyercs
150 ThIC. T COTOMBI; 3 THIC. T JY3TH pHCa, IPOCa, IPEUUXHU, TOACOTHEY-
HUKa; 1 THIC. T cTepkHEl Mo4aTkoB KyKypy3bl; 100 ThIC. T KOCTpHI JbHA;
750 TBIC. T CeMsH parca U JpyTruxX Maclu4HbIX KynbTyp; 350 ThIC. T OT-
XOJIOB cOpro (Cok, credenpHas Macca).

Ha puc. 12 mpencraBnena muarpaMma CTPyKTYphl 0Opa3oBaHHUS OT-

XOJIOB pacTeHHeBOACTBa [95].
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Conowma, 96%

Tysra kpynsiHbIX KynsTyp
1 NOACONHEYHUKA, 2%

CTepXHN NOYaTkoB
KyKypy3bl, 0,7%

Koctpa neHa, 0,1%

V.

F=EnaA~ Cok, creenbHas

macca copro, 0,2%
CemeHa panca u gpyrux
MacnuyHbix kynetyp, 0,6%
TMe pacTUTENbHbIE
/ oEx%,lqbl, 4%

Puc. 12. Cmpykmypa obpa3osaHusi omxo008 pacmeHuegodcmasa

1.3. OCHOBHbIe HanpaBneHUss UCNOJNIb30BaHUA

OTX0mbI PaCTCHUEBOICTBA TIPUMEHSIOTCSI B OMOIHEPTETHKE, KOPMOIIPO-
HM3BOACTBE, B KAYECTBE MOJACTHIIKH IS CEITbCKOXO3SHCTBEHHBIX JKUBOTHBIX,
B Ka4eCTBE YIOOpPEHWI W TTOYBO3AIIUTHBIX CPEICTB, ISl MPOM3BOICTBA
CTPOUTEIILHBIX U YTEIUIUTENBHBIX MATEPUATIOB, B JEKOPATUBHO- MIPUKIIA/-
HOM TIPOMBICTIE U JIp.

1.1.1. Ucnonb3oeaHue omxodoe pacmeHueeodcmea 8
Kopmonpou3eodcmee

OTXO0IpI pAaCTEHNEBOJICTBA TPAIUITHOHHO UCTIONB3YIOTCS B KOPMOIIPOH3-
BOJICTBE.

Conoma 3amensiet 10 20% Cyxoro BeIecTBa B palliOHE KOPOB B IEPHO.
nmakTanuu 1 10 30% — B paloHe CyXOCTOMHBIX *KMBOTHBIX M HETEJCH 3a
JIBE-9YETHIPE HEEIH 0 OTela. B 9rcToM BHIE COTOMY CKapMITUBAIOT 110 1,8-
2,7 KT aOCOFOTHO CYXOTO BEIIECTBA Ha TOJIOBY B CYTKH.

JIucThs 1 cTeONMM KyKypy3bl, OCTAIOIIMECS ITOCIe YOOPKH KyKypy3bl Ha
3€pPHO, B M3MEIBYEHHOM BHZIe CKapMITUBAIOT MOJIOAHSKY M CyXOCTOWHBIM
KOPOBaM.

CTeprkHH TIOUaTKOB KyKypy3bl MOCJIe 0OMOJIOTa 3€pHA SIBJISIOTCS XOPO-
MM UCTOYHUKOM (PEPMEHTHUPYEMOH KJI€TUaTKd M MOTYT HCIIOJIb30BaThCS B
YCIIOBHSIX HEXBATKH KOPMOB. VX BKJTFOYAIOT B COCTAaB pa3HOOOPa3HBIX KOP-
MOCMecCeH.
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[loXHUBHBIE OCTaTKM HAXOMAT IPUMEHEHHUE TS CHIIOCOBAHHS 3€pHO00-
OOBBIX KYIBTYD.

Ilepen cxkapmiuBaHUEM PAaCTUTEIBHBIE OTXOABI LeNIecO00pa3HO MOJ-
Beprarh TEPMUIECKONH 1 MUKPOOHUOJIOTHYECKOH 00paboTKe.

K Ononornuecknm cmocobam 00pabOTKH COTIOMBI OTHOCSITCSI CHIIOCO-
BaHHUE W JPOXOKEBAHUE Pe3KH. B mepBoM cirydae HCITONB3YIOT 3aKBACKH
M3 MOJIOYHOKHUCIBIX OakTepuil. HopMa pacxoma 3akBacku COCTaBISIET
2-3 1 Ha 1 T CyX0H COJIOMBI.

Jist 5 PEeKTHBHOCTH TEXHOIOTHYECKOTO MPOLIEcca B CHITYCYyeMYIO CO-
JIOMY 1eecoo0pa3Ho 100aBisTh 1o 25-30 Kr/T (ypa)xHOTO 3epHa TOHKO-
TO TIOMoJIa.

BrnaxxHOCTh COTOMEHHOHN pPE3KH MPH CHUIOCOBAHUHU JOJKHA COCTaB-
14Tk 65-70%, A4 yero ee yBnaxHs0T 1%-HON OJCOIEHHOM BOIOH WK
UCTIONIB3YIOT MOJIOYHYIO CHIBOPOTKY.

Xopotye pe3yibTaThl B CUIOCOBAHUM J1AeT A00aBIeHUE K Pe3Ke H3-
MEJIBYEHHOM THIKBBI, KOPHEIJIOJOB, 3€JIEHON MacChl TPaB, OTXOI0B OBO-
nmeBo/icTBa. JIJist 3TOTO HA JTHO TPAHIICH WIIH SIMbI YKJIAJBIBAIOT COIOMY
cioeM 30-40 cM ¥ MIOTHO TPaMOYyIOT. 3aTeM TMOCIOWHO 3aKJIaJbIBAIOT
cuitocyeMyr Maccy. O0si3aTelIbHBIM YCIOBUEM SIBISIETCS TE€PMETHYHOE
YKPBITHE 3aJI0KCHHOH JIJISl CHJIOCOBAHUS PACTHTEIBHON MacCHI.

Bo3moxxHO puroToBieHue cuiioca 6e3 6akTepuaibHbIX 100aBOK, IPH
ATOM MHUTATEIHHOCTH KOpMa OyJeT HIKe, ueM ¢ mobaBkamMu (¢ J100aBKOM
B 1 xr cunoca comepxurcs 0,35-0,4 xopm. ex., 6e3 mobaBku — 0,15-
0,2 xopm. e.).

JpoxxkeBaHre MOBBIIIAET BKYCOBBIC U NMUTATEIbHBIE CBOMCTBA COJIO-
MBI, 00oraImaeT KOpMOCMeCh BUTAMHHAMU Tpynbl B u nporeunom. [Ipu
JPOXCOKEBAHUU cofiepikaHne Oenka B KOPMOBOW CMECH yBEITHYMBACTCS B
1,5-2 pa3za.

[Iportecc apokKeBaHUS COTOMBI OCYIIECTBIISIOT OMAPHBIM CIIOCOOOM.
JJ1 IpUTOTOBIIEHNUS OTIaphl TYMEHHAs 1epTh (3€PHO, N3METBIEHHOE 3ep-
HOJIPOOMIIKAaMH WIIM Ha MEJIbHHIIAX 0€3 crenuaibHol ouucTkm) — (75%)
u otpyou (25%) 3anmuBaroT KUMSTKOM B cooTHOIIeHUU 3:1. [lomyueHHast
omapa oxJyiaxaaercs 10 25-28°C, nmocie yero BHocuTca 3% Opoxxkeit oT
MAacchl B3AThIX KOHIIEHTPATOB. TMTETLHOCTH PUTOTOBJICHHUS OTaphl CO-
cTaBiseT 6 4. Jlanee 3anapeHHyI0 COIOMY CMEIIKUBAIOT C OApPOH B COOT-
HomeHuu 1:1 u BeiaepxuBaroT 3-4 4. Cpoku rogHOCTH KOpMa Ha omape
COCTABIISIIOT OJIMH-/IBA JTHSI.
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CyIecTBYIOT TakXe XUMHYECKHe CIOCOOBl 00paOOTKHA COJIOMBI Ha
KOPM CeIIbCKOXO3SHCTBEHHBIM KUBOTHBIM. OHU OCHOBaHBI Ha HCIIONB30-
BaHUU IIEJIOYCH: KayCTUISCKON COJIbI, U3BECTH, EIKOTO HATPHS, 30JIbHO-
TO IIeJI0Ka, aMMHaYHOHN BojIbl. Takue MpUeMbl MOBBIIAIOT IepeBaprBac-
MOCTB KjieTdaTku 10 75—-80%.

Hawnbomemee pacpocTpaHeHre B MPAKTHKE MOMYYHI Criocod obpa-
OOTKHM COJIOMBI MaJTBIMH JI03aMH H3BECTH (KaidbIIMHUpOBaHue). [Ipn aTom
MTOMHMO TIOBBIIIICHUS O0IIeH MUTATENLHOCTH (000TallIeHHEe COJISIMU Kallb-
1IUs1), CBIpbe 00E3BPEKUBACTCS OT MATOreHHOM MUKPOQIopsL. [To TexHo-
JIOTHH PE3aHYI0 COJIOMY B TeUEHHE HECKOJIBKHIX CYTOK BEIMAUYMBAIOT B U3-
BECTKOBOM MOJIOKE (MCITOJIB3YIOT HETaleHyIo u3BecTh). CooMy Takke
00pabaTpIBalOT aMMHAYHOM BOAOW M3 pacueTa 12 J1/11 Ipr KOHIICHTPaITHH
Bonbl 25% u 17 n/i ipu koHIeHTpanuu Boabl 17,5%. Pezanyro comomy
00pabaThIBaIOT B IEMEHTHPOBAHHBIX SIMaX, HATYpPaJIbHYI — HEIOCPEeI-
CTBCHHO B CKUpJIax.

Jyist 00paboTKU CKUP MUCIONB3YIOTCS CIIEIHAIbHBIC TPYOBI C OTBEp-
CTHSIMM — cTipuHIIeBaTed. CIIPUHIIEBATE/Ib BBOAUTCS B CKUPY 1O BCEH
ee nuHe Ha paccrostHud 0,8-1 M OT Bepxa CKUpJbL, Kyda MOJ JaBICHU-
€M MOCTYIaeT aMMHUadHasl Bojia. AMMHAaYHast BOJIa MTOIAETCS C TIOMOIIBIO
LUIaHTa U3 UUCTepHBI ammuakoBo3a ninn AHX-2. O6paborannas ckup-
Jla TJIOTHO YKpBIBaeTcs IieHKOH. CpoK CO3peBaHUsl KOpMa COCTaBISET
NATh-IIECTD THEH.

1.1.2. Ucnonb3osaHue omxodoe pacmeHuesodcmea Ha
nodcmuJsiKy cesibCKOX0351UCM8eHHbIM }XUBOMHbLIM

ConoMy TpaJIuLIMOHHO UCTIONB3YIOT AJIS MOACTUIKU KUBOTHBIM. OHa
OTBEYAET BCeM TPEOOBAHUIM, MPEABABISICMBIM K MOJICTHIOYHOMY Mare-
puany:

* XOpOIIO COXPAHSET TEIUI0, 00ecreunBaeT KOMQOPTHOE CyX0e JIOKE;

* o0pasyeT M3OIUPYIOMUNA W TPETPAKIAIONINN CIION MEXIY XOJO-
HBIM Y CBIPBIM TI0JIOM TIOMEIIEHUS JIJISl COIeP KaHuUs )KUBOTHBIX U CAMUM
YKUBOTHBIM;

* XOpOIIIO BIIUTHIBACT BIAry, HEUTPAIU3yeT 3alMaxu, OYUIIAET BO3IYX,
3alMIIAaCT HOT'U JXUBOTHBIX OT IICPCOXJTAKICHUA.

B xauecTBe MOACTHUIIKH JTyUIlle UCTIOIB30BaTh N3METFICHHYIO COIIOMY
pasmepom 0 10 cm. Takas cosoma Jrydlie MorIomaeT KUIKOCTh, MOTY-
YaeMbIil TIOJICTUIIOYHBI HaBO3 — OoJiee OJHOPOAHEIH, €ro JIeT4e pacrpe-
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JeNATH TI0 TIOJIO M 3armaxuBarh. D) (QEeKTHBHOCTh HaBO3a HA COIIOMEHHOM
peske Ha 20-30% BbIme 3¢ ¢GEeKTUBHOCTH HABO3a, IPUTOTOBJICHHOTO Ha
MOJCTHUIIKE U3 LIEJIOW COJIOMBI.

Jlyumeit moACTUIKON sABsieTCs pakaHas coyioma. OHa CrocoOHa BITH-
THIBAaTh BJIArd B 2,5 pa3a 6osbie COOCTBEHHOMN MaccCHl.

[TmennyHas conoma TakXe SIBISETCS XOPOLIEH MOACTHIIKOM, HO IO
COJEP)KaHUIO MUTATENbHBIX BEIIECTB MPEBOCXOIUT PHKAHYIO COIOMY U €€
nesecoobpasHee UCIOJIb30BaTh Ha KopMa. SluMeHHas cojoMa H3-3a CBO-
el OCTHCTOCTH HCIONb3yeTCsl B MEeHblIeH cTenenn. HegocraTkom oBcs-
HOW ¥ SYMECHHOM COJIOMBI SIBJISICTCSI CBOMCTBO COMBAThCSI B KY4H BO BJIaXK-
HOM COCTOSIHHH.

1.1.3. Ucnonb3osaHue omxodoe pacmeHuesodcmea Ha
ydobpeHue

OTX0/IbI PACTEHUEBOCTBA ITUPOKO MPUMEHSIOTCS B 3¢MIICIICITFYCCKON
npaktuke. CojomMa U JpyTrue paCTUTEIbHBIC OTXOJIbI SBJISIFOTCS BaYKHBIM
HMCTOYHHUKOM OPIaHUYECKUX yIAOOpEHHIA.

Hcnonp3oBanne cOMOMBI B KadeCcTBE YAOOPEHUS WMEET CIeAyIOIIne
MIPEIIOCHLUIKH.

Cornoma ynmyuniaet (U3HKO- XHMUYECKHE CBOWCTBA TOYBbI, TOBBITIIAET
JNOCTYMHOCTh (poc(haToB U OMOIOTUYECKYIO aKTHBHOCTD ITOYBHI, SIBIISCT-
Csl MCTOYHHMKOM MMUTATEIbHBIX 3JIeMEHTOB. OIHAKO XUMHUYECKHI COCTaB
COJIOMBI 3aBHCHUT OT MOUYBEHHBIX M MOTOAHBIX yCIOBHiA. B cpeaHem oHa
conepxur 0,5% azora, 0,25 — pocdopa (P,0,), 0,8 — kamus (K,0), 35-
40% yrnepona B hopMe pa3IMYHbIX OPraHUYECKUX COSANHEHHH, 8 TAKXKe
cepy, KaJbIHid, MarHuil, MUKPO3JIeMEHTHI (00p, Mellb, MapraHell, MOJIN0-
JICH, IUHK, KOOAIIBT U JIp.).

Brixos conombl, HarpuMep siUMeHs, Tpu cpenHeM ypoxkae (20 1/ra)
cocrapisieT 35-40 m/ra. [Io)KHUBHBIE OCTaTKH MIPH TOH JKe YpOKAMHOCTH
nocturarot 10-15 m/ra. Takum o6pazom, TIpu cpemHeN YPOKAHHOCTH 3ep-
HOBBIX (20-30 m/ra) B mouBy ¢ conoMmoit Oyner Bo3BpamieHo 4,5-6 1/ra
PacTHUTENBHBIX OCTATKOB, U3 HuX 10-15 kr asora, 5-8 — pocdopa (P,0,),
18-24 kr kamus (K,0), 10-15 xr xanbuus, 4-6 Kr Maruus, a TakKe COOT-
BETCTBYIOIIEE KOJUYECTBO MHUKPOAJIEMEHTOR.

CoJioMa XapaKTepu3yeTCss HU3KUM COJIepyKaHieM a3oTa. J1Jis BOCIoI-
HeHUs NeUuINTa peKOMEHAYETCS Ha KaXAYI0 TOHHY COJIOMBI BHOCHUTH
JIOTIOTHUTENBHO 7-10 KT aMMOHHIHOTO a30Ta, Hanbollee yCBauBaeMOro
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MHUKpPOOpraHu3MaMH. B MOYBEHHBIX IMpoleccax MHKPOOPTaHU3MBI BHI-
MOJTHSIOT PaboTy MO Pa3IoKEeHUIO0 OPTAHUIECKUX OCTATKOB U BRICBOOOXK-
JICHUIO 2JIEMEHTOB MTUTaHMUSL.

ITonoxurensHOE AEUCTBUE COJIOMBI Ha INIOAOPOAUE IIOYBBI BO3MOXKHO
TIpH HAJIMYHUH YCIOBUH IS €€ pa3iokeHus. IHTeHCHUBHOCTD Pa3IoKEHHs
COJIOMBI BO3PAcTaeT OT JEPHOBO-TIOA3OIHUCTHIX IOYB K CEPBIM JIECHBIM
1 dyepHo3emMaM. OmNTHUMalbHAs TeMIleparypa Pas3JIOKeHHs] COJIOMEHHOM
kineryatku 28-30 °C, BnaxkHocTh nouBbl 60-70% oT monHOI e¢ BIIaro-
eMKOCTH. VIHTEHCHBHOCTh pa3/0KeHHUsI COJIOMBI B BEPXHEM CJIO€ MOYBBI
3aMETHO BBILIE, YeM B OoJice TITyOOKHX CIIOSIX, YTO OOBSICHSICTCS XOPOIICH
ajparnueil BepXHHUX IMOYBEHHBIX CIIOEB, OONBINONW YHCIEHHOCTHIO U pa3-
HOOOpaszneM BHUAOBOTO COCTaBa MUKPOOPTaHH3MOB.

Oco0oe 3Ha4eHne yIOOpeHHne COIOMOM UMeeT st 000OBBIX KYIBTYD,
(UKCUPYIOIINX MOJEKYJSPHBIN a30T aTMOCQEPHI.

CriocoObI UCTIOIB30BAHUS COJIOMBI Ha YI00pEHUE:!

1. Cpasy nocie yOOpKH 3€pHOBBIX COJIOMY HM3MEJIBYAIOT ¢ TIOMOIIBIO
KOCWJIKH-U3METRIHTEN 10 5-10 cM u pa30pachlBalOT 1O TOJIO, MOCTE
YEero ee 3almaxuBaloT OCEHBIO MTPH MOIBEME 3510M FITH BECHOM B pailoHax
JIOCTaTOYHOTO yBIaXHeHHss. HopMa BHECEHHS COIOMBI 03UMEBIX 3-5 T/Ta,
APOBBIX — 2-3 T/Ta.

2. Ha moyBax TsDKEJIOro TpaHyJIOMETPUUYECKOTO COCTaBa U BO BIIAXK-
HBIX KIIMMAaTHYECKUX YCIOBHUSIX Pa3OpOCAHHYIO IO TOJIO COJIOMY 3ajie-
JIBIBAIOT MTOBEPXHOCTHO JIYIIMIIBHUKOM, JUCKOBOM OOpoHOU min (ppe3oi
Ha mIyOmHy 5-8 cM. Takoil cmoco® 3afenKy B TaHHBIX YCIOBHSX JTAeT
JMYYIIMNA PE3yNbTaT 10 CPABHEHUIO ¢ 3a/1enkoi ryromM. [lo comome BHO-
CAT aMMHUaYHbIe yIOOpeHUs Wik MOueBUHY U3 pacuera 40-60 kr azora Ha
1 ra mamau. Ha mousax, Oemnbix dochopom, nodapnsior dhochopHbie
ymobpenus. Tam, Te BO3MOXKHO, IOCJIE TIOBEPXHOCTHOW 3aJEIKH CO-
JIOMBI MOKHO TIOCESITh MPOMEXYTOYHYIO TIOXKHUBHYIO, JTydIie 6000ByIO
KYIBTYpY.

3. ConoMy He H3MENBYAIOT, OCTABISAIOT B BAJIKAX, 3aTEM 3a/IE/IbIBAIOT B
MOYBY MJIOCKOpe30M. B 3ToM ciydae mocie 00MoinoTa 3epHOBOH KYJIbTY-
PBI BHOCST pacyeTHOE KOJMUECTBO a30THBIX YIOOPEHM 1 MTPOBOSAT I1JI0-
CKOpe3HyI0 00paboTKy mouBbl Ha TiyOuHy 12-15 cM, mpu 3TOM arperar
JBMDKETCS TIOTIEPEK BAJIKOB COJIOMBI.

4. ConoMy HCHONB3YIOT B Ka4€CTBE IMOBEPXHOCTHOW MYJIBYH IS
00pbOBI ¢ BOIHOW 3po3ueil mouBbl. MynbUMpOBaHUE CO3aeT ONaromnpu-
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STHBIE YCJIOBUS Ul BIIMTHIBAHUS BOABI B [IOYBY, YMEHBIIAET ONTACHOCTb
MOBEPXHOCTHOT'O CTOKA, CIOCOOCTBYET Oojiee paBHOMEPHOMY pacrpese-
JICHUIO BOABI MO TOBEPXHOCTH TIOUBHI, YAYUIIAET CTPYKTYPY [AXOTHOTO
TOPU30HTA, YMEHBILACT UCTIAPCHUE BIIarH.

5. ConoMy puUMEHSIOT 7151 00pBOBI ¢ BETpOoBOii apo3ueil. [Ipu ocras-
JIEHUW CTEPHH M COJIOMEI, B CITydae 3aMEHBI OOBITHOH 00paOOTKH ITOYBEI
0€30TBaJIbHOM, CHI)KAETCS CKOPOCTh BETPa HaJl IIOBEPXHOCTHIO MOYBHI HA
40-60%, BceacTBHE 3TOTO yTpo3a BETPOBOM 3pO3UH YMEHBIIAETCS.

6. Conomy HCTIONB3YIOT B KOMOMHAIIMH C 3eJIeHBIM yaooperuem. [Ipu
3TOM MOTYT OBITh 33/ICHCTBOBAHbI Pa3IMYHBIE BHJIBI 3€JICHOTO yHA00pe-
HUS: CAMOCTOSITENIbHBIE TIOCEBBI, TIOKHUBHBIC UIIU MOJICEBHBIC KYJIBTYPHI.
Jlydiiee geficTBre OTMEUaeTCs IPU HCIIOIb30BAaHUM Ha 3elIeHOe yroope-
HHUe 000OBBIX KyJBTYp, TaK KaK COJIOMa OKa3bIBAET MOJIOKUTEIbHOE J1eHi-
CTBHE Ha POCT 000OBBIX U (PUKCALIMIO IMHU a30Ta U3 aTMOCQEPHI.

®akTopoM, MHTEHCHOUIMPYIOIMM MPOLECCH T'yMU(UKAIMK PacTH-
TENBHBIX OTXOZIOB, SBIISICTCS UX 00pabOTKA CIIEIHANTLHBIMH TIPETapaTaMH.

00O «Ilerepbyprckue 6morexnonorum» (r. Cankr-IlerepOypr) npen-
Jaraet crocod ryMuQuKamuyu CoJIOMbI U PACTUTEIBHBIX OCTATKOB C IIO-
Mouibio rymupukaropa — Puzobaxra CII. [lo TexHomornu u3mesbueH-
HYIO COJIOMY U MOXHHBHBIE OCTAaTKH 00pabaThIBAaIOT MpEnaparoM B 03¢
1-3 n/ra. DTOT arpomnpuemM 3ammycKaeT IpUPOJHbI MeXaHU3M T'yMU(HKa-
IIUH PACTHTENILHBIX OCTATKOB, T.€. MX Pa3JIOKEHUE C 00pa30BaAHUEM TyMY-
COIOAOOHBIX BEIECTB 3a CUET TpaHCc(opManny LEeJUII0ON03bl U JIMTHUHA,
CozIep KaIUXCs B ChIphe. YKa3aHHAs 403a Ipernapara o0eclieuuBaeT pas-
noxeHue 1-3 T/ra CyxMxX pacTUTEIbHBIX OCTATKOB, a OCTAJIbHBIC JIEJIAeT
JIOMKMMH TIPH MaJlelllieM MeXaHHuecKoM BozzaelcTBud. [Ipu sTom mo-
JaBJIsieTCsl MATOTEHHAs! M THUJIOCTHAS MUKpOQJIIopa 3a cueT pa3BUTHUS Ha
OCTAaTKax IMOJIE3HBIX MUKPOOPTaHU3MOB.

3arpatsl Ha rymMmuduKaImo cocTasiaoT 200-300 py6/ra 1 OKyIIaroTCst
nprubaBKoi ypoxkasi, HApUMEp 3epHOBBIX, B pa3Mepe 1 1y/ra.

Cnemmamucramu 'HY TOCHUTU (Mocksa) pa3paboraHa TEXHOJIO-
THS SKCTIPECC-KOMIIOCTHPOBAHHS PACTUTEIBHBIX OCTATKOB C MOJTY4YeHUEM
BbICOKO3(PekTUBHOTO ynoOpeHus — OnokoMIiocta Ha ycraHoBke YOK-5.
[Tomy4yeHHBIE HA OCHOBE a’poOHONM MUKpOOHONOTHYecKOi (epMeHTa-
UM OMOKOMIIOCT COAEP’KUT BCE HEOOXOAMMBIE NMUTATENIbHBIE BEIECTBA
JUTS pOCTa U Pa3BUTHs pacTeHui. J[03b1 BHECEHHS yIoOpeHus B 2-3 pasza
MEHBIIIE, YeM OOBIUCHOTO KOMIIOCTa, B 1,5-3 pasa cokpamaercs pacxon
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MUHEpPATBHBIX (a30THBIX) yA0OpeHuit u repountnaos. [lomyueHHsIi TIpo-
JYKT HE COACPIKUT CEMSH COPHBIX PACTECHHA, MATOTEHHONH MHKPOMIOPHI,
CIOCOOCTBYET TyMyCOOOPa30BaHUIO, CHIKEHHIO KHUCIOTHOCTH IIOYB.
TexHuveckas xapakTepucTuka OuodepMeHTepoB nprBeacHa B Ta0m. 11.

Tabnuua 11
TexHuyeckas xapakTepucTuka
Tokasatern | VIK5 [ ¥Y3K10 [ VYIK-025
Tun CrauuoHapHbIit - -
IIpou3BOOUTENBHOCTD
10 TOTOBOMY TIPOIYK- 5 10 0,25-1
TY B CYTKH, M
YcTaHoBIEHHAs! MOLLI- 225 30 44
HOCTh, KBT
PaGounii 00beM, M* 25 48 3-7
Pexum paGoTsI HenpepbiBHbIi - Ilepuoanueckuii
l'abapuTHbIe pazme- 7585x2690x 16600x3200x 2000x1500x
PBL, MM x3190 x4500 x1000
Macca, kr 7000 11350 520

[MpuMeHeHnEe TEXHOIOTHH UIS JKCIPECC-KOMIOCTUPOBAaHUS TI03BO-
JISIET COKPaTHTh 3aTPaThl BPEMEHH Ha MPUTOTOBJICHUE KOMIIOCTA C TPeX-
IIECTH MECSIEB 0 IIECTH-BOCEMH JTHEH, 00eCIeUNTh KPYIIIOTOANIHYIO
nepepaboOTKy OTXOZOB B HEMTPEPHIBHOM PEKHME.

Cpenu mepcreKkTUBHBIX HANpaBlICHUH COBPEMEHHOTO 3eMIICHCITIHS —
BOCCT@HOBJICHHE U PaCIIMPEHHUE TUIOLIaIN TIOJOPOIHBIX 3€MeTb IMyTeM
CO3/JaHUS UCKYCCTBEHHOM MOYBHI.

[lepcneKTUBHBIM CHIPHEM IS M3TOTOBJICHUS HOBOTO THIIA HCKYC-
CTBEHHOM ITOYBHI SBIISIOTCS JIUTHO-IIEIUTIONIO3HBIE OTXO/IBI CETbCKOXO035H-
CTBEHHBIX PaCTCHUM, IPEBECHHBI, OyMaru, KapTOHa M TEKCTHIIA.

Komnanus «NanoAdd Ltd», Midgal HaEmek (M3pauns) mpeana-
raeT TEeXHOJIOTHUIO MPOM3BOJICTBA MCKYCCTBEHHOW IMOYBBI U3 JIMTHHHO-
HEJUTFOJIO3HBIX PACTUTEIBHBIX OTXO/IOB.

TexHoorus BKJIIOYAET B ceOsl MOATOTOBKY CBIPbSl — cOOp, OYUCTKY
OT MEXaHW4YECKHX IpUMecedl M 3arps3HEHHUH, COPTHPOBKY, Hape3aHHe
U CMEIICHUE; MOKPBIH pa3MOJl CHIPbsl C UCIIOIb30BAHUEM CIICIIMAIBHBIX
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peareHToB /0 TONy4YeHHs ITyJIbIIbl; OT)KUM IYJBIBI OT M30BITKA pea-
TeHTa; MCKYCCTBEHHBI TEPMO-OMOXMMHYECKHA KaTaOOJM3M JINTHUHO-
LEJUTFOJIO3HOTO CBHIPhSI; CMEIIEHHE MPOAYKTa KaTtabonu3ma ¢ Moauduiu-
pyronumMu 100aBKaMu; yIIaKOBKY.

Ha puc. 13 mpuBoauTcs TexXHOJIOTHYECKas cXeMa WHHOBAI[MOHHOTO
npouecca.

MogroToBka
pacTBopa-peareHTa

N v

Pasmon cbipbs

!

ODxuM Nynbnbl

/ N

NcKyCCTBEHHBII Linpkynupyioyuii
kaTtabonuam pacreop

N

IMoaroToBKa cbipbA

Mogudukauna

I

YnakoBka

Puc. 13. TexHonozu4eckas cxema mpaHcghopmauuu 1ugHo-
UEJTTH0II03HbIX 0MX0008 8 UCKYCCMEEHHYI0 Mo4ey

HoBblii THI KICKYCCTBEHHOM MOYBBI MOXKET HAUTH MPUMEHEHHUE B Clie-
TYFOIIIX 001acTsIX:

CTEpUWIbHAsA Cpela ISl BBIPAILMBAHUS 3JOPOBBIX PACTEHUN U CaXKCH-
LIEB B TEIUIMLAX U JOMAIIHUX YCIOBUSIX;

Jno0aBKa JIsl YIIYYIICHHUS YPOXKAaHHOCTH TIOYBBI OTOPOJIOB U CAJIOB;

MomUGUIMpYOIas J100aBKa JJii BOCCTAHOBJICHUS TUIOMOPOTHOCTH
TIOJICH;

HUCKYCCTBEHHAs MOYBa JUIsl pACIIUPEHUS TUIOMIAIU TUIOJOPOIHBIX 3€-
MEJIb;
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YIYy4II€HUE MIIOJ0OPOAHOCTU COJIOHYAKOB;
BOCCTAaHOBJICHHC ITOYB, 3aIrpA3HCHHBIX FCp6I/ILII/I,I[aMI/I;
BOCCTAHOBJICHUC 3arpsA3HCHHBIX He(i)TLIO IIOYB IIOCJIC UX OYHUIIICHUA.

1.1.4. Ucnonb3oeaHue omxodoe pacmeHueeodcmea 8
6uosHepzemuke

OCHOBHBIMH BUAAMH OTXOIOB PaCTEHHEBOMYECKOTO MOIKOMILIEKCA
AIIK, ucrions3yeMbIME 711 TIPOM3BOJICTBA TBEPAOTO, KUAKOTO HITU Ta-
3000pa3HOro OMOTOILTURA, SBJISIFOTCS COJIOMA, CEYKA U MIEITyXa 3EPHOBBIX
Y KPYTSHBIX KYJIBTYp, JIy3ra, CTCOU U JIUCThS CEIbCKOXO3SMCTBEHHBIX
pacTeHUH, CTEPIKHHU ITOYATKOB KYKYpYy3bl U 000JI0UKa KYKYPY3HBIX 3€PEH,
KOCTpa JIbHA U PYTO€ PACTUTENBHOE CHIPhE.

[ToTreHnanbHO BO3MOXKHBIE OOBEMBI PACTHTEIHHOTO CBHIPHS M OTXO-
JIOB JIJIsl UCIIOJIb30BaHus B 3HepreTtuke Poccun mo3somsat yxe B 2020 1.
noiyuuts 6osee 10600 Thic. T y.T. OMOTOIUIMBA.

B Tabmn. 12 npencraBieHb 00bEMBI €KETOIHO 00Pa3yIOIIMXCS 3a11aCOB
OTXOJIOB PaCTEHHUEBO/ICTBA U IMMOTEHITHAIBHO BOBMOKHBIE 0OBEMBI HIX HC-

TTOJTB30BAHMS B OMODHEPTETHKE.
Ta6muia 12

3anacbl pacTUTENbLHOIO ChIpbsi U OTXOAO0B, CEMSIH MacsIMYHbIX KynbTyp
M BO3MOXHble 06beMbl X UCMONb30BaHUA B 6MoaHepreTuke [101]

TToTeHmansHO BO3-
Exeroano 00- IToTeHIHanBEHO BO3-
MOKHO€ KOJIMYECTBO
pasymoumecs MOXXHBIE 00BEMBI UC-
PacturensHoe CBIPBE, HCIIOJIBb30BaHUs JIs1
3amnacel pacTu- TI0JIb30BaHUSA CHIPbA
OTXOABI TIOJIYy4Y€HHA TOIUIMBA U3
TEJIBHOI'O ChIPbA, Ha TOIINIUBO, TBHIC. T (Ha
OTXOZIOB, THIC. T 20201,) PAaCTUTENIBHOTO CHIPBS,
’ ’ ' ThIC. T V.T. (Ha 2020 1)
1 2 3 4
Comoma 150000 50000 8500
Jlysra (puca, mpo- 3000 1500 370
ca, Tpeyuxu, moj-
COJTHEUHHUKA U JIp.)
Crep)KHU TOYATKOB 1000 500 130
KYKYpYy3bl
Koctpa npHA 100 50 20
JpeBecHble OTX0/bI 5000 2500 1000
(ommuTky, 1mera,
KOpa, CTPYXKa U JIp.)
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Tlpooonscernue maén. 12

1 \ 2 \ 3 \ 4
Topd 1000 400 170
Cemena parica u 750 700 260
ApYyrux MaCJIMYHbIX
KYJBTYp
Copro (coxk, cTe- 350 250 150
GenpHast Macca)
Bcero 161200 55900 10600

HPOMSBOACTBO TBepAbIX, XNOKUX N Fa3006p83HbIX
BMAOB TonnnBea

JUId yTUNH3anuy OTXOAOB PaCTEHHEBOACTBA U NMPOU3BOICTBA U3 HUX
TBEPABIX, )KUJIKUX U ra3000pa3HbIX TOIUIMB HCIIOIB3YIOT Pa3IMYHbIEC Tep-
MOXHMHYECKUE TEXHOJIOTHH: MPSIMOE CKHUTaHNE, TUPOJIN3, OBICTPHIN MH-
ponu3, ra3uduKanms, CHHTE3, KaTAIUTHIECKas ISHOINMEpH3aIusl.

Haubonee pacrpocTpaHeHHBIMH SBISIOTCA TEXHOJIOTHH MUPOIN3a U
OBICTPOTO TTHPOJIH3A.

[Muponus npeacrasiseT coO0i TEPMUUECKOE PA3IOKEHUE OpTaHHYe-
CKHUX COeMHEHMH Oe3 nocTyna Bo3ayxa. IIpogykramMu muposnusa sBiasioT-
cs1 )KUIKOE TOIUTMBO, IOy YHBIIIee Ha3BaHHE «OHOHETH», M Ta3000pazHOe
TOIUIMBO — MUPONU3HEIHA Ta3. Hanbonee TepMOyCTOMYMBEIE KOMITOHEHTHI
pacTUTENHHON OGMOMACCHl, OCHOBY KOTOPOW COCTABISET IMOJIMMED — JIUT-
HHUH, OCTAIOTCSI B TBEPAOM cOCTOsIHUM. 110 ¢u3mueckum cBoiicTBaM Jur-
HHUH OJIN30K K IPEBECHOMY YINIIO U MOXKET MCIOJIb30BaThCS KaK TOIUIUBO
WM KaK CBIPbE U1 MPOU3BOACTBA PA3IMUHBIX MAaTEPHAIIOB.

BruonedTs ABIsIETCS MPOMEKYTOUHBIM MPOAYKTOM, HCIIOIB3YETCS IS
MPOM3BOICTBA PA3HBIX BHJOB aBTOMOOMIBHOTO TOILINBA, a TAK)KE B Kaue-
CTBE KOTEIHLHOTO TOTUIMBA KaK ajbTepHaTnBa Ma3yTy. CBoiicTBa OnoHE(-
TH NIpUBEACHBI B Ta0I. 13.

Tabmuma 13
®dPusmyeckme cBoncTBa 6MOHEhTU
IToxasarenu | Buonedrs | Masyt
I110THOCTB, KI/M? 1200 980
Hwusmas temora cropanust, M JDx/kr 16-19 40,5
Bszkocts, cCt 13-80 59-118
301bHOCTB, % 0,01-0,02 0,14
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Tlpooonscenue maébn. 13

TTokazarenu | Buonedts | Masyt
Temneparypa, °C:
BCITBIIIIKH 50-100 110
3aCTHIBAHUS -20 10
pH 2-3,7 5,5

Haubornee cymecTBeHHBIMU HetocTaTkaMu OMOHE(TH TTO0 CPaBHEHHUIO
C AM3ETIbHBIM TOIIMBOM SIBIISIIOTCS TIOHMKEHHAs! TEIUIOTBOPHAs! CIIOCO0-
HOCTB; MOBBIIICHHOE COIEPKAHUE BOJBI; BEICOKHE KHUCIOTHOCTD, KOPPO-
3MOHHAs AaKTHBHOCTb, B3KOCTh; HEYCTOMUMBOCTh M PACCIIOCHUE TIPH Xpa-
HEHUH.

[TaBHBIM TIperMYyIIIECTBOM SIBISIETCS BBICOKAs SKOJOTHYHOCTH. He-
Oonbiuas nobaBka OmoHedTH (B mpenenax 5%) K AW3EIBHOMY TOIUIUBY
3aMETHO CHIKAET JABIMHOCTB M BPEJHOCTD BBIXJIOITHBIX I'a30B IBUTATEIS.
B aT0i cBsI3u Hambonee 1enecooOpa3Ho MPOU3BOAUTH CMECH Ha OCHO-
Be JIM3ETBHHOrO TOILUIMBA ¢ 100aBkoi ononedTH (10 20%), 4TO O3BOJIUT
YCTPaHHUTh HEKOTOPBIC HETOCTATKH OMOHE(MTH | CIeNaTh TOILIMBO OoJee
SKOJIOTUIHBIM.

B Hacrositiee BpeMsi HHTEHCUBHO Pa3BUBAETCS] TEXHOJIOTUS OBICTPOTO
MUPOJIN3a, TO3BOJISIONIAS IIPU YMEPEHHBIX Temieparypax (450-550°C)
nomy4ats 10 70-80% >KHIKOTO TOIUIMBA OT MAaCChI CYXOTO BEIIEeCTBA.

B Poccun BUDCX Poccenbxo3akamemun pa3paboTaHa yCTaHOBKA IS
MPOW3BOJICTBA KUIKOTO U Ta3000pa3HOTO TOIUIMBA U3 OPTAHMYECKOTO CHIPHSL:
COJIOMBI, JTy3TH TTOJCOTHEYHUKA, TPEYHEBOH MIETyXH, OIMIOK METO/IOM ObI-
crporo muposu3a. CyToyHas TPOU3BOAUTEILHOCTh YCTAHOBKU COCTABIISIET
1 T mepepabarbiBaemMoro coipbsi ¢ nomydenrneM 400-500 Kr KUAKOTO U Ta-
3000pa3HOTO TOILINBA.

JKuxoe TOImMBO MOXKET MCIIONB30BaThCS B KAYECTBE IIEYHOTO TOIUINBA B
KOTEITBHBIX, a TIOCIIe MOAU(HKAIINK — B Ka4€CTBE MOTOPHOTO TOILUTHBA.

THY BUDCX cOoBMECTHO C OIBITHBIM MEXaHUYECKUM 3aBOIOM «AJIEK-
CaHIIPOBCKHID» pa3paboTaH SKCIEPUMEHTANBHBIA oOpasen MHHU-TIC
JUTS IEpepabOTKH B KHIKOE TOILTUBO PACTUTEIHHOM OMOMacChl — OTXO/IOB
CEJILCKOX03SHCTBEHHOTO MPOU3BOJICTBA, IPEBECHBIX OIMMIOK M CTPYKKH,
OTXOJIOB TIHIIEBOH MPOMBIIIIICHHOCTH (3KCTParupOBaHHBIA KOde) U HI3-
KOKAQJIOPUHHBIX TOPIOYUX UCKOTIAEMBIX (TOpd, OyphIil yrois u 1p.).

[Ipou3BOaUTENBHOCTS YCTAHOBKHU COCTaBIsAET 240 KT B CYTKH T10 KU~
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KOMY TOIUIHUBY, A0 700 KI B CYTKM [0 HECKOHIECHCUPOBAHHOMY Ta3y MpHu
cpeaHel TerIoTBOpHOH criocoOHocTH 5500 KKam/KT.
BrIxon rotoBo# MpoayKIUU U3 MUPOJIM3HON YCTAaHOBKU IO OTHOLIE-
HUIO K Macce ChIPbsl PEACTaBIIeH B Ta0I. 14.
Tabmuna 14

Bbixop rotoBow NnpoAyKuMn U3 NMPONM3HOW YCTAaHOBKM MO OTHOLLUEHUIO
K Macce cbipba, %

Temmepa- EHoTo- bamnact
Ceoipbe Typa l'as VYrons | (Bona, HEYUYTEH-
TUTHBO
Harpesa, °C HbIC [IPOJYKTHI)
OTtxonb! kKode 600 18 60 8 14
JpeBecHas CTpyxKa 550 60 22 6 12
Topd 650 5 72 8 15

MupoBoii onbIT pa3paboTku 1 mpou3BoAcTBa MUHU-TIC MOIIHOCTBIO
1o 500 kBA u MmukpoTOC mourHocThIO 10 5-30 KBA opuenTtupoBan Ha
WCIIOJIb30BAHNE INU3EIbHBIX WM OCH3MHOBBIX JABHUraTeleil BHYTPEHHETO
cropaaus. Takue TOC MoryT OBITH aanTHPOBAHBI JUII PAaOOTHI HA Ta-
3000pa3HOM M KHUJKOM OHMOTOIUIMBE, OJy4aeMOM IPU MUPOJIHU3E PACTH-
TEJBbHON OMOMAcCCHI.

OCHOBHBIMH HEIOCTAaTKaMH TAKOTO THIA TOIIMBA SBJISIFOTCS MIPUCYT-
CTBHE B COCTaBe HEPA3IOKECHHBIX (JParMEHTOB JIMTHUHA, BEICOKOE COIEP-
YKaHE€ OPTaHMYECKUX KHCIIOT, OTCYTCTBHE KOMIIOHEHTOB Kau€CTBEHHBIX
TOIIMB HE(TAHOTO POUCXOKICHHUS — APEHOB U AJKECHOB.

I'maBHBIM HampaBlICHHEM MOBBILICHUS KadecTBa MHUPOJIM3HOIO MPO-
IyKTa IOJDKHO CTaTh M3MEHEHHWE XMMUYECKOTO COCTaBa UCXOOHOM OHo-
Macchl, HaPUMep, 3a CUeT J00aBIeHUs B OMOMAaccy KOMIIOHEHTOB, YIyd-
MIAIONIMX XUMHYECKHI COCTaB MPOJYKTA IIyTeM €ro MPHOIMKEHUS K CO-
cTaBy HeQTAHOTO MpoucxokaeHna. OmHako MpoOieMy MPUTOTOBICHHS
cMmecell OroMacchl ¢ JONOJHUTEIIBHBIMU PEareHTaMH HEBO3MOXKHO pe-
mwTh npsaMbM cmemeHneM. B BUDCX pa3paboTtaHa TEXHOIIOTHS KaTallu-
THUYECKOH IeNONMMepH3aui OMOMacChl pACTUTEIBHOTO HPOUCXOKICHHSL.
[Ipouiecc 3akmrouaeTcs B TEPMHUUECKOM PaCTBOPEHUHU TBEPIIO 6rOMacChl
B IIPUCYTCTBHH JOHOPOB BOAOPO/A C yUacTHeM KaTainzaropa. OCHOBHOM
MPOLYKT TEPMUUECKOTO PACTBOPEHUS — KUIKUH CyOCTparT, KOTOPBIA MOX-
HO nepepadarbiBaTh B MOTOPHOE TOILINBO. Jlydrne pe3yasTars! OblIH 1Mo-
Jy4eHbl Ha JpeBecuHe, coioMe U Topde. OCHOBHAS XMMUUECKas 3a1ada
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OCYIIECTBIIEHUS MpenIaraeMoi TeEXHOJIOTHH — IO00p Hanboee 3P dex-
THUBHBIX PEareHTOB.

OO0pa3oBaHue B MPOIYKTaX BPEIHOTO KOMITIOHEHTA — KHUCJIOTHI — MO-
XKeT ObITh YMCHBIIICHO BBEJICHUEM BOCCTAHOBUTEIBHBIX BELIECTB — JOHO-
poB Bozopona. TakMMHM BOCCTAaHOBHUTENIBHBIMU BEIIECTBAMHU SIBIISIOTCS
N00aBKH, yXKe HCIOIb3yeMble MPH CHHTE3e OMOTOIUIMB, HAIpUMEp, Ma-
3yT, pacTUTEIhHOE Macio, Ono3TaHol. Bo3MoXHO Takke moOaBlieHHE
peareHToB: JOHOPOB BOAOPOAA, TETpalMHa U cnupToB. KomuuecTBo 10-
0aBKH, UCTIOJIb3yEMOH ISl OKMKEHHS, cocTaBisgeT okono 10% ot ucxo-
JTHOU TBEpIOH (ha3bl.

[Iponecc KaramuTUYECKOW ACNOIUMEPHU3ALUN TPOUCXOAUT B BOJHOMN
cpefie, B CBA3HM C YeM B KOHEYHOM JXKHJIKOM CyOCTpaTe COAEPIKUTCS 0
30% Bomel. s pemreHUs MpoOIeMbl CKATaHUS OOBOJXHEHHOTO TOILIH-
Ba — Omoruaporominsa — cnenuanuctsl BU9CX coBMeCTHO ¢ BOCHHO-
uHxeHepHoi koproparueit «BUKOP» n sHeproaynnTopckoil KoMIaHu-
eit «TEXOKCEPI'O» pa3paboTaiu TEXHOJIOTHIO U alapaTtypy JJis Moj-
TOTOBKH M YCTOWYHMBOTO CXKHTaHHS KOMIIO3UTHOTO TOPIOYETO Ha OCHOBE
BOJIOYTJIEBOZIOPOIHBIX COENMHEHUN (THAPOOHOTOILINBA).

JlanbHeliee COBEpIICHCTBOBAHWE TEXHOJOTHH CTPOUTCS HAa TPWH-
IIUIaX UCIIOJb30BaHUS HAHOTEXHOJOTMYECKOH aKTHBAIIUH YKUIKOTO OHO-
THJIPOTOILIMBA C MOMOIIBI0 BUXPEBBIX THIPOKABUTAIIMOHHBIX YCTAHOBOK.
[IpuroroBnenne ¢ UX MCIOIB30BAHWEM BOIOYIVIEBOAOPOJHBIX AMYITbCHI
obecrieanBaet noseimenne KI1/] kotoB B cpeanem Ha 5%, HagexHOE pac-
MBIIEHUE ¥ TOPEHUE TaKUX SMYITECHH TIPH HU3KHUX TEMIIepaTypax, yCTONIH-
BOE TOpeHHe ¢ BiaroconiepxanueM 10 30%, CHIKeHHEe TOKCHYHOCTH JIBIMO-
BbIX ra30oB Ha 50—80% u XxpaHeHHe BOIOMa3yTHBIX 3MYIILCHI Oojee roya.

MponssoacTBo 6uoaTaHona

OnHuM U3 BUJIOB TOIUIMBA, TOIYyYaEMOTO M3 PACTUTEIBHOTO CHIPHS,
SIBJIIETCS OMODTAHOJ — DTAHOJI, M3TOTaBIMBAaEMbIA M3 OMOMAcCCHl WU
13 OMOJIOTUYECKH pa3jiaraeMblX KOMIIOHEHTOB OTXOMOB. B oTmuume ot
MHULIEBOTO CHUPTA, U3 KOTOPOTO MPOU3BOISTCS AJIKOTOJIbHBIE HAITUTKU,
TOIUIMBHBIN 3TAHOI HE COAEPKUT BOABI U IPOUZBOIUTCS METOIOM YKOPO-
YCHHOU JMCTUILUISAIUH, CONCPKUT METAHOJ M CHBYIIIHBIC Macia, OCH3UH,
YTO JIeJIaeT €ro HEMPUTOAHBIM TS IPUMEHEHHUS Ha TTUIIECBBIC TSI,

B Tabin. 15 mpencraBieHbl MOKa3aTeIN BBIXO/IA 3TAHONA U3 Pa3HOBH-
JIOBOTO PACTUTEIBHOIO ChIPHSI.
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Ta6muna 15

Moka3aTtenu BbiXo4a 3TaHona U3 pactTutTesibHbIX OTXo040B
(BbIxopd 3TaHONa u3 1 T cbipbA (Cyxasa Macca)

Cripne Beixon,
Kykypy3a (3epHO) 470
Crebmu KyKypy3bl 427
Pucopas comoma 415
OTX0OBI OUMCTKH XJIOMKA 215
JINCTBEHHBIC OIUIKH 381
Baracca 421

Ha puc. 14 npencrasieHa cxeMa MPOW3BOACTBAa OWOATaHOJA W3 He-
KOHJIMITAOHHOTO 3epHAa U 36PHOBBIX OTXOJIOB.

3epHo ApoGretne 1 — AOMUHAHTHBIE
| TENoBbLIE NPOLECCHI
B 2
0Aa OxusnexHne
Map —»
Llo6askit OcaxapuBaHue Bapaa
v
depmeHTauus N
Bosgyx—», pyeast H » CO,

v

Map —» éﬁ%@;ﬂiﬂmﬂg » HekaHTauus
v bapaa ¥

Ourugpartauus ) Bbinapka
] ¥
¥ E ¥ g
BuosTtaHon : Cyuka
Cekuusa cnnpta v
MpWpoAHbIA DDGS
ras unv nap
Cekums 6apabl

Puc. 14. Cxema npoussodcmea 6uosmaHona

TexHoJIOrHYECKIE TMPOIIECCH TPOU3BOJICTBA 3TAHOIA TIOCTOSHHO CO-
BepmeHcTBytores. HIIK «Oxomorus» (MockBa) mpezjiaraeT TEXHOJO-
THIO, COTJIACHO KOTOPOU CITUPTOBOE OPOXKEHUE OCYILECTBISETCS B YCIIO-
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BUSIX BaKyyMa C OIHOBPEMEHHON OTTOHKOH BBIJEINSIOIIMXCS BO BpeMs
OpOXXEeHHsI CHHMPTOBBIX HAapoB. TeXHOJIOTHS MO3BOJSET CYLICCTBEHHO
CHHM3HUTh CE0ECTOMMOCTh OHMO3TaHONA M CTOMMOCTbH TEXHOJIOTUYECKOTO
000pyIOBaHHS AJISl €70 MPOU3BOJICTBA.

[To TexHONOT MM OOCaXapeHHOE CYCIIO0 C COAECP)KAHNEM CyXHUX BEIIECTB
50% mnomaercs B kamepy Opoxkenus (hpepmenrep). B dpepmenTepe mempe-
PBIBHBIN TIpoLiecc OPOXKEHHS OCYIIECTBISAETCS OJHOBPEMEHHO C AUCTHII-
JALUEN O] BAKYyMOM.

ITo mepe nmpeobpazoBaHusI TIIOKO3bI B CHUPT M YIJIEKUCIBINA ra3 mpo-
WCXOIUT MX HETPEPBIBHBINM OTBOJ U3 (pepMeHTepa ¢ mociieayomeil KoH-
JeHcanye mapoB 3TaHoja. B pe3ynprare KOHIEHTpalus cCiupTa B Opare
Ha MPOTSKEHUH BCETrO Mpolecca OpoXEeHUsI-TUCTUIILIIIAN COXPAHAETCS
Ha ypoBHe 2,5-3,5%. bpoxeHue nmoj BakyyMOM IO3BOJISIET COXPaHUTH
KHU3HECIIOCOOHOCTh APOXIKEH M MX BBICOKYIO aKTHBHOCTH. YIAJICHHIO
crupra 1 CO, COMyTCTBYET MPOLECC YaCTUYHOIO MCHAPEHHUs BOJBI U3
Oparu. DTO MO3BOJSAET MOJYYUTH MO OKOHYAHUU TpoLEecca OpOKECHHUS
KOHIICHTpHUpOBaHHYIO Oapmy (26-30% cyxoro BemiecTBa), KoTopas Ha-
[IPaBJISIETCs] Ha CYLIKY U JanbHeHyo nepepadoTKy. Bricokas koHeuHas
KOHLICHTpALUs AUCTHIUIATA U CyXHX BELIECTB B Oapie sBisieTcss 0cOOeH-
HOCTBIO JAHHOT'O TEXHOJIOTMUYECKOTO TpoIiecca.

[Nony4eHHBIN COMPTOBON JUCTWILIST Aajiee HAIpaBIISIOT Ha PEeKTU(H-
KaIMIo JUIsl OTy4eHHst OMO3TaHOMa.

[TpuMeHeHne JTaHHON TEXHOJIOTUH TI03BOJISIET TIOBBICHTH CKOPOCTH 00-
pa30BaHMs CIIUPTA; CHU3UTH BOJONOTPEOICHNE MTyTEM HOBBILICHUS KOH-
LEHTPaLUHU CyXUX BELIECTB B COpakHBAaeMOM cyciie U 0apie, COKpaTUTh
CTOMMOCTB MOTPeOIsieMbIX dHEpropecypcoB 110 40%.

denepanbHblii MHAYCTPUATLHO- (DMHAHCOBBIM COIO3 TI0 peayin3alun
npesuaeHTckux nporpamm, OI'VII «Komnomam-TOK» u ®I'YII «Kpac-
HOSIPCKUH MaIlTMHOCTPOUTENBHBINA 3aBO MPEAaraioT 3ueprocoeperaro-
LIYI0 TEXHOJIOTUIO U 000pYyIOBaHUE IO MOJYUYECHUIO OMO3TaHOJIA U3 JIFO-
00ro PaCTUTENILHOTO CHIPHSI M €r0 OTXOAOB C HCIIOIB30BaHUEM CIELIANb-
HOTO BUOPOHMMITYJIECHOTO Tapa0ONIUTHUECKOTO n3MensdeHus (puc. 15).

IIpeumyinecTBa TEXHOIOTUU:

HCXOJIHBIM CHIPHEM MOTYT OBITH JTIOOBIC pAaCTUTEIBHEBIE U APEBECHBIC
KyJBTYPbI U UX OTXOJbI;

[IPUMEHEHHUE CIELHAIBHOTO TUHAMHUYECKH ypPaBHOBEILEHHOTO BHO-
POUMIIYJILCHOTO JIPOOMIBHO-U3MENIBIUTEIEHOIO KOMIUIEKCA IO3BOJISET
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MPOBOJUTH PACKPHITHE MAKCHMATBHO BO3MOXXHOTO KOJNUYECTBA PACTH-
TENBHBIX KJIETOK 33 CUET BHYTPUCIOWHOTO BUOPAIIMOHHOTO Pa3pyIICHHSI
MaTepHaJIOB CXKATHUEM CO CIBHTOM, 00ECIICUUTh JOCTYII B KJIETKaX K yriie-
BojaM, OellkaM, MUHEPaJbHBIM BEIIECTBAM, Pa3pyIINTh MOJIHCAXAPUI-
HBIE 000JI09KH ¢ 00pa30BaHUEM MOHOCAXAapUIOB, YBEIMUNUTE BBIXO Ca-
XapoB B 2 pa3a u 0oJiee B CPaBHEHHU C TPAJUIIMOHHBIMU TEXHOJIOTHIMU;

3a'rpa'r|=| ANEKTPO3IHEPIMM Ha HE’OI'WBQFICTBO 3TaHona B 2 pasa Huxe,
Yyem B TpaguUMOHHOW TeXHONOrMK

NioBbie pacTHTenbHLe
W ApeseCHEe OTXOAR

0 MpuemHetis Annapar Monyns
7 HKED 3NEXTPOMATHUTHOM . ApWroToRMEHA
€ Ro3aTopoM BosaewcTanA aminoaar
ampa
X Annapar Yeranoska
YNLTPE3EYHOBOMD NOArOTOREM — YeraHoeka
wg&e"ggm ApOREEN AUCTHNAALIK Avatunosstit
~ € 3raHon = = “3oup (A3T)
T=100°C Beoiop, 30-35%
QT OTEOO08
ADEBECHHE
Lg W 45% a1
M|
. dwnsTp-npecc
T=40°C ialis .
YTaHON nEyTUnoskIR
o QJVV\,_ = w&;gg = = adJ;BLEIBT}
-Wl- _. or ucxmm‘o o
= Colpef
CreuansHbii Harpesare-  Xonogu- !} poNoKe! oayns
npuuﬁwnwo- . TbHBIH NbHAK Teepase yCTaHoBka unmun“nrfrhu npmﬁrmaagegt:]ﬁ
MBMENEHHTENEHBIR arperat By TMNOEDT
oM OTXOAS! 5 dvnsTpa Apupa

Puc. 15. briok-cxema nony4yeHuUst amaHosia, duo3musiogo20
u ubymuriogozo aghupos

BCe MPOIIECCHI ITOJITOTOBKH 1 IepepaboTKU UCXOIHOTO PACTUTEIBHOTO
CBIPbSI IPOUCXOAAT IPU aTMOC(HEPHOM JABICHUH U TEMIIEPaType Harpesa
He Boime 100°C, uro uckimouaet odbpaszoBanne Gpypdypona u sHEproem-
KM€ OIlepaliH 10 €ro YJaJIECHHUIO;

Onaromapsi TOHKOIUCIIEPCHOMY HM3MENIBYCHUIO PACTHTENBHOTO CHIPHS
VAYYIIAIOTCS YCIOBHSI ISl BBICOKOA((PEKTUBHOTO COpa)KMBaHUSI BCETO
o0bema caxapoB ruaposusara 10 100%, Mo CpaBHEHHUIO C CYIIECTBYIO-
LIMMU TEXHOJIOTHSIMHU, I1Ie 00beMbl cOpaXMBaHMs CaxapoB HE IIPEBbIIIa-
10T 40%:;

UCTIONIb30BaHUE I(PQPEKTOB YIBTPa3BYKOBOIO U AIIEKTPOMArHUTHOTO
BO3/ICHCTBHUS Ha CXOIHOE CBIPhE YCKOPSAET MEXaHO-XMMHUYECKHE U Tep-
MUYECKHE MPOLIECCHl CO 3HAYUTENBHBIM CHHKEHHEM 3aTpar deKTpHhye-
CKOW W TEIUIOBOM 3Hepruu (B 2-3 pasa) B CpaBHEHHUH C TPAAUIIMOHHBIMHU
TEXHOJIOTUSIMH;

BBIX0J] OMO3TaHOMa yBeNnYnBaeTcs B 2-2,5 pasa.
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Cnenuanuctet 'OYBIIO Mopaosckoro I'Y um. H.II. Orapesa
(r. CapaHnck) pa3paboTaii TEXHOJOTHIO MOMYYCeHUsI Ono3TaHona U3 Ha-
HOCTPYKTYPHUPOBAHHOTO PACTHTEIILHOTO CHIPBSI.

[To TexHOIOTHH UCXOHOE ChIPbE, B TOM YHUCIIE OTXObI PACTEHUEBO/-
CTBa TPEABAPUTEIHHO M3METBIAIOTCA JI0 HAHOPAa3MEPOB M Jlajiee Iepe-
paOatbiBaroTcst 0€3 mpenBapUTEIbHON BHICOKOTEMIIEPATyPHON MIIM KHC-
JO0THON 00paboTku. IIpy TaHHOM TEXHOJIOTMYECKOM DELICHHH, KpoMe
CHIDKEHHS 3aTpaT Ha DJIEKTPOIHEPTHIO ¥ MPUPOIHBINA ra3, yBeIUIHBaeT-
csl BBIXOA crupTa (B cpeaneM 1o 1%), cokpamaercs: BpeMms: OposkeHus (B
cpemHeM Ha 6-9 9), HCKITI0UaeTCss 000pyIOBaHNUE TTOATOTOBUTEIHHBIX CTa-
TV, & CJIEIOBATENILHO, CHUYKAIOTCS 3aTPaThl Ha 000pYy/I0BaHNE.

MpoussoacTBo 6Uoausens

BroanzensHOE TOMIMBO — 3TO CIOKHBINA METHUIIOBBIN 3(HP C KAY€CTBOM
JM3EJIBbHOTO TOIIMBA, OTy4aeMblil U3 Macia pacTUTENLHOIO WIIH >KUBOT-
HOTO TIPOMCXOXKIEHHUS U HCIIONb3yEeMbIH KaK TOIIMBO (COBpEMEHHBIE TEX-
HOJIOTHH ¥ 000pYJOBaHUE MPOU3BOCTBA OMOM3ENHFHOTO TOILIMBA TIPE-
CTaBJIeHb! B pazzaene «OTXoapl MacIOKUPOBON MIPOMBILITICHHOCTH ).

MpounseoacTBo 6Morasa

OTX0IBl pacTEHHEBOACTBA MOTYT CIIY>KUTh HCTOUHHUKAMH TIOTyUYCHUS
Ouorasa.

PacTHTEeNbHBIMU CENILCKOXO3IUCTBEHHBIMU OTXOJAMH ISl IPOU3BO/I-
cTBa Omorasa cCiryar KyKypy3HBIH CHIOC, (PPYKTOBBIH M CBEKJIOBHY-
HBII JKOM, MeJacca, Oapia 3epHOBas M MeJIacCHas, MUBHAs APOOWHA U
np. Hanbonee >¢pdexruBHO moaseprars aHadpoOHOH 00pabOTKE KyKy-
PY3HYIO 36pHOCTEP>KHEBYIO CMECh, CHIIOCHYIO U 3€JICHYIO Maccy, U3Mellb-
YEHHYIO COJIOMY 3JIaKOBBIX KYIJIBTYP.

B Tab6i. 16 mpencraBieHs JaHHBIC BRIXOAA OMOTa3a U3 pa3InIHBIX OT-

XOJIOB PACTUTEIIBHOTO MTPOUCXOKICHUS.
Ta6muia 16

Bbixoa rasa u3 pasnuyHbIX pacTUTeNbHbIX CyGCTpaTOB

| CybcTpar | Beixon rasa u3 1 T cyberpara, M
Cuyoc KyKypy3HBIH 400
Caexas TpaBa 500
DpyKTOBBIN )KOM 70
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Ilpodonscenue mabn. 16

CyGctpar Beixox rasa u3 1 T cyberpara, M
CBEKOJIBHBIN KOM 50
Memnacca 430
CaexonbHast 60TBa 400
bapna 3epHoBas 70
Bapna menaccHas 50
[MuBHas npoOuna 160
Kopnennoznssle oTxofs! 400

Ucnonp3oBanne PACTUTCIILHBIX OTXOAOB B KAaY€CTBC €IMHCTBECHHOT'O
WJIX OCHOBHOTO KOMIIOHEHTa COpa)XMBaeMoro cyOcTpara CIMTAeTCs He-
nenecooOpasHsiM. Hambonee BrITOMHO aHa’poOHOE cOpaknBaHUE CyO-
CTpPAaToB, MPEACTABISIIOIINX COOOH CMeCh, HAPUMEpP, HABO3a WJIM ITH-
YbEro MoMeTa M KOPEepMEHTOB, KOTOPHIMH MOTYT SIBISITHCS OTXOIBI pac-
TEHUEBOJICTBA U MHIIETIEPEPAOOTKH.

B HacTosimiee Bpemst cymiecTByeT okoio 60 pa3HOBHAHOCTEH Omora-
30BBIX TeXHOJorui. Ha puc. 16 mpemcraBieHa cxema MpoOu3BOICTBA OHO-
rasa U3 pacTHTEJIFHOTO CBIPBS 110 TexHouoruu GpupMsl «Biogaz PlanET»
(I'epmanus).

Puc. 16. TexHonozauyeckasi cxema buoaa3oeoll ycmaHoeKu
«Biogaz PlanET»: 1 — emkocmb Ons HakorneHuUs1 U XpaHeHusi
buomaccsl; 2 — 80poHKOObpa3HbIli byHKep Ot 3a2py3Kku buomaccsl;
3 — gbepmeHmep; 4 — nocm- ghepmeHmep; 5 — emKkocme
ons Queecmama; 6 — nompebumernu merioeol 3Hepauu;

7 — MawuHHbIU 3an arekmpocmaryuu; 8 — sHepaonompebumenu

OCHOBY TEXHOJIOTHH COCTABIISIET OMOJIOTHYECKAs! Peakmus pa3ioKe-
HUs cyOcTpara Ha MEeTaH M YIJIEKHCIBIN Ta3 B pepMeHTepe.
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B emxoctu mns murecrara cyOctpar mpeoOpasyeTcsl B BRICOKOKade-
CTBEHHOE ynoOpeHne, KOTOpOe MOXKET MMPUMEHSATHCS Ha ToJsix. TeruoBast
SHEPIHsl OT PEaKIMU MOXKET ObITh UCIIOJIh30BAHA JISI OTOTUICHUS JKUIIBIX
JIOMOB U JKUBOTHOBOJYECKHUX IMOMEIICHUMH, a TAKKE HA MPOIaXy, IPeIBa-
PUTENBHO MTPeoOpa3oBaHHAS B AIIEKTPUUYECKYIO.

TexHOMOTHYECKUH TIPOIECC CYIIECTBEHHO YCKOPSIOT aKTUBHBIE MUK-
pOOpraHu3MBl, 33/IeHiCTBOBAHHBIE B TPOU3BONICTBE OHOTasa.

Kommanus OO0 «I'PUHTEK» (Mocksa) npeasiaraer JHHUIO THIIO-
BBIX YyCTaHOBOK b2V paznuunoil Mpou3BOAUTEIHLHOCTH IO TPOU3BOACTBY
ouorasa (Tabm. 17).

Tabmuna 17
TexHUYecKas xapaKkTepucTUKa TUNOBbIX YCTaHOBOK
O6beM Gropeaktopa, M
Ilokazarenn
s [ 1o [ 25 [ 50 100 [ 200 400
[IpousBoau-
TEJILHOCTE B
CYTKH, M’
10 CBIPBIO 1 2 5 10 20 40 80

IO Tazy 20-80 40-60 100-150 200-300 400-600 800-1200 1600-2400
OxBuBasieHT-  5-8  10-15  25-37 40-60 100-150 200-300 400-600
Hasl TeIJI0Bas
MOIIHOCTD,
kBT

buosneprernueckue ycranoBku (bDY) mpemanaszHaueHBI I TIepe-
pabOTKH OTXONOB CEIIbCKOXO3SHCTBEHHOTO MPOM3BOACTBA U MHUIIIEBOM
MPOMBINUICHHOCTH. [T03BOMSIOT yTUIM3UPOBATh OTXO/bI B 30HAX MPOM3-
BOJICTBA U TEPEPa0OTKU CEIIbXO3MPOAYKTOB, YIYUIIHTh JKOJIOTUICCKYIO
O6CTaHOBKy, IMOJIYYUTh AOMNOJHUTCIIBHBIC SHECPICTUUICCKUEC PECYPCHI Ha
OCHOBE MECTHOTO BO300OHOBIISIEMOTO CBIPbSL.

n pou3BoaCcTBO TBepaoro 6uoTtonnuea

OTx0ABl PACTEHUEBOJCTBA SIBIISIIOTCSA CHIPhEM JUIS TIPOU3BOACTBA
TBEPJOro TOIUIMBA: TOIUIMBHBIX T'paHyl win OpukeToB. B HacTosmee
BpEeMsI MEPOBOH PBIHOK MOTpeOiisieT 10 MTH T rpaHyi B TOJ, U3 KOTOPBIX
8 muH T mponsBoautcs B EBpone, 2 muiH T — B CeBepHOI AMepuke, 00b-
€MBI TIPOM3BOACTBA TOILIMBHBIX TrpaHyl B Poccun B 2010 1. cocTaBumm
I MaH T.
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OCHOBHBIM CBIPbEM ISl TIPOM3BOJICTBA TOIUTMBHBIX T'PAHYI SBISIOT-
Csl IpeBeCHBbIE OTXOAbI. V3 OTXOIOB PacTeHHEBOAYECKOTO MOIKOMILICK-
ca AIIK ans mpor3BoiCTBa TBEPAOTO TOIIMBA IPUMEHSIOT COJIOMY 3J1a-
KOBBIX KYJIBTYP, 3¢pHOOTXO/IbI, JTy3Ty MOJCONHEYHHKA, MIEITyXY TPEUHXH,
poca, OTXOJIbl CAXapHOTO TPOCTHUKA, KOCTPY JIbHA U JIp.

CaMblif TEXHOJOTWYHBIA BHJI TBEPAOTO OMOTOIUINBA — TOTUIMBHBIE TPa-
HyJbl. [ panymipoBaHHast OoMacca M03BOJISIET B HECKOIIBKO pa3 COKPAaTHUTD
pacxozbl Ha TPaHCIIOPTUPOBKY U XpaHEHHE, 3HAYUTEIBHO HOBBICUT d(dek-
TUBHOCTb M aBTOMAaTH3UPOBATh TEXHOIOTHIO Ckuranus. [To cBoum xapakre-
PHCTHKaM TOILIMBHBIC TPaHYJbl KOHKYPUPYIOT C MPUPOIAHBIM Ta30M, a I10
9KOJIOTUUECKHUM MOKA3aTEISIM IMPEBOCXOJIAT BCE OCTAIBHBIE BHIbI TOILTHBA.

Pa3nuanble Buabl OMoMacchl 001agaloT pa3HbIMHU CBOHCTBAMH, CyIIIe-
CTBEHHBIMHU C TOYKH 3PESHUS UCIIONIB30BAHUS UX B KA9€CTBE TOIUIMBA HIIH
CBIPBsI JIs1 IPOM3BOJICTBA ToIMBa (Tabi. 18.)

Tabmnma 18
XapakTepucTUKa HeKOTOpbIX BUAOB Guotonnuea
Temmora
Bnara, % | 3oma, % | Cepa, % | Xiop, % croparu, VienbHbI
BHH Tormsa MacCChbl MacCChbI MacCChbI MacCChbl cyxat, BCC, KI‘/M3
6/3011.,
MIx/kr
1 2 3 4 5 6 7
Onuiku 8-60 0,4-0,6 | 0-0,3 | 0,0,05 | 16-18 | 200-350
I'panynel, 6pu- 9-10 0,4-0,8 | 0-0,3 | 0-0,05 | 19-21 | 550-700
KETBI
DHepretudeckuit | 25-50 1-5 0,005- | 0,01- 18-20 | 200-350
JIec 0,03 0,1
Kopa 21-65 2-6 0-0,01 | 0-0,02 | 20-25 | 300-550
Conoma 10-20 4-10 0,05- 0,05- 18-20 | Hwuskuit
0,2 1,5
Konormis 15-75 1,6-6,3 | 0,03- 0,04- 19 Huszknit
0,07 0,1
3epHOBBIE 14 2-4 0-0,5 0,02- 17-22 | 250-390
2,3
[enyxa 3epHo- 12 10 0,2 0,2 20 Beico-
BBIX KU
OJIMBKOBBIE OT- 0-21 0,4-16 | 0,01- | 0-0,04 | 19-25 Berico-
XOJIBI 0,3 KU
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Ilpodonscenue maébn. 18

1 2 3 4 5 6 7
3epHa Kakao 7 5 0,3 0,02 30 495
OTX0bI LUTPY- 8-10 4-7 0,2 0,02 21 600
COBBIX
Opexu macnsaabx | 3,3-7,6 6-7 0,3 0,1 23 700
JIepEBbEB
Hago3, nomer 4-92 15-42 | 0,3-1,1 | 0,6-2,4 | 19-21 | Huskwuit

TexHOIOTHYECKUH MpoIecc MPONU3BOJICTBA TOILIUBHBIX TPAHYJI BKIIFO-
4yaeT B cebs HeCKOJIbKO 3TanoB (puc. 17).

Tennorexeparop
»| Ha pacTUTENbHbBIX
0TX04ax
Z)
Cknag pacnzrrenb-
HOTO Cblpbs {Onum-
KU1, CTPYXKKU, pac- B Cyuuka > Opobnerne I » MMpeccosakne
TUTENbHbIE OTXOAbI)
Cknag
ooadi (e naoma (e QaTACHel
NPOAYKUMU

Puc. 17. Cxema mexHonoau4eckoeo rnpouyecca rnpouzsodcmea
monnueHbIX epaHyn (nennem)

Y4acToK CKIaIUPOBAHUS CBHIPhS MPEeIHA3HAYCH I CBOSBPEMEHHOM
MoJIauM CHIPhS Ha JallbHEHITyIo mepepadboTky. B coctaB obopymoBaHws
y4acTKa BXOIAT CemapaldOHHas yCTaHOBKAa WM TPAHCHOPTHAs CHUCTEMa
(mHEKOBAs U Ap.).

KpymHOKYCKOBBIE OTXOIBI H3METBIAIOTCS TIEPET TOCIIECTYIONIECH CyIII-
koit. KpymmHoe npo0ienue mo3BosieT OBICTPO U Ka4e€CTBEHHO BBICYIITUTH
CBIPBE W TIOATOTOBUTH €r0 K JaJbHEHIIIEMY MEIIKOMY IPOOJICHHIO.

[Iepen mpeccoBanureM ChIpb€ HAMPABISAIOT B CYIIUJIKY, TA€ JOBOAST
€ro BIaXHOCTh 10 8—12%. Jlyig 3TOro UCHONB3YIOT JICHTOYHBIE WU Oa-
pabaHHbIC CYIIMIKK B 3aBUCUMOCTH OT BUJA ChIPhs U TPEOOBAHUI K €ro
Ka4eCTBY.

bapabanHbie CYITIIIKH TPUMEHSIOT Ha TOTIOYHBIX Ta3aX WA Ha TETIIO-
HOCHTENE, UPKYIUPYIOIIEeM B HarpeBaTelIbHBIX PeTUCTpax. B kadecTBe
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TETUTOHOCHTEJS HCITONB3YIOTCA TIap, TOpsTYasi BOjia WIIH Topsdee Macio.

[IpeccoBanue (memIeTHPOBAHNE) CHIPHSI IIPOBOMAAT C TIOMOIIBIO MTPEC-
COB C LIWJIMHAPUYECKOHN MM TUIOCKOHM Marpuuel. [ paHynsl A yacTHOro
noTpedieHns pa3MepoM 6 MM ITPOU3BOATCS Ha MIpeccax MEHbIIeH MoIIl-
HOCTH. JJIT MPOM3BOACTBA MPOMBIIIIEHHBIX T'paHyd pasMepoM 10 mm
TpebyroTcs 0oJiee BEICOKOTIPON3BOANTEIBHEIC TIPECCHI.

B nponecce npeccoBanus nemnersl HarpeBatotT Ao 70-90°C, unorna
JO0ABIIAIOT CBS3BIBAIONIEE BEIIECTBO, HAIPUMEP, KpaxMall WU JAPYTHE
N00aBKH, MOCIE Yero M3IENUs OXJIKIAI0T U OTIPABISIOT Ha Y4acTOK
YIaKOBKHM WM B HAKONMTEIbHBINA OyHKep. Menkas ¢pakiuus, oOpas3yro-
IasICsl HA CTaIMHU IPECCOBaHMs OPHUKETOB, BHOBb BO3BpAIlaeTCs HA JIopa-
00TKy, oOecrieunBasi 0€30TXOTHOCTE M HETPEPBIBHOCTH TIpoIiecca.

OCHOBHBIM HEJIOCTAaTKOM TOIUIMBHBIX TPAHYIl SIBISIETCS CPABHHUTENb-
HO HH3Kas TerioTa cropanus. I1o 3ToMy nokasaTesnio TOIJIMBHBIE TPaHy-
JIbI IPEBOCXOAAT TOIJIMBHBIC 6pI/IKCTI)I.

Texnonorus IMPOU3BOACTBA TOIIJIMBHBIX 6pI/IKeTOB pa3acideTcda Ha
Tpu criocoba. [To mepBomy ciocoOy nmpomnsBoactBo OpukeToB RUF Beaet-
sl Ha THIPABINIECKUX MIPeccax CBepXBBICOKOTO naBneHus. [locie oOpa-
OOTKHM MCXOIHBIM MaTepuall IPeBpaIiaeTcs B TOIUIMBHBIN KUPITUYHK. Ta-
KH€ TOIUIMBHBIC OpUKETHI HE YCTOMYMBBI K BIare, IJIMTEILHON MEPEBO3-
KE, IUIA HUX HYKHAa Ka4YC€CTBCHHAA IJIOTHAA YIIAKOBKA WJIM OHU HOJIKHBI
OBITH pear30BaHbl BOIM3U OT MECTa IIPOU3BOJICTBA.

ITo BTOpoMy cmoco6y NESTRO TtormBHBIE OpHKETHI W3TOTaBIIH-
BalOTCS C TIOMOIIBIO THIPABINYECKUX WM KPHUBOIIATYHHBIX TIPECCOB.
OCHOBHBIM CBSI3YIOIIMM BO3JICHCTBHEM SIBISIETCS BBICOKOE IaBIICHUE.
[Mocne cooTBeTcTBYIOMIEH 00PaOOTKH TOIUIMBHBIA OpHUKET mproOpeTaeT
¢dopmy mmMHApa. TOTUTMBHBIC IMIMHAPHI TAKXKE HE BBIACPKUBAIOT CH-
JIOBBIX HArpysokK U JOJI)KHBI pC€aJIM30BBIBATHECA PSAJOM C MECTOM IIPOU3-
BOJICTBA.

Tpernii cioco® mpowsBoacTBa TOIMBHBIX OpukeroB PINI&KAY
MOApa3yMeBaeT MEXaHHMYECKYI0 OOpabOTKy CHIpbsl LIHEKOBBIMU IIpec-
caMmH, MPH KOTOPOH codeTaroTcs ABa (pakTopa — BBICOKOE AABICHUE U
TepMuueckas oOpaboTka. biarogapsi 5TOMy JUTHUH, COIEpXKALIUHCS B
CBIpbE, CTAHOBHUTCS CBOEOOPa3HBIM KjleeM, KOTOpHI (popmupyeTr OpH-
KeT B TuioTHOe m3menue. OObaHas Gopma U3IeIHs P TaKOM CIIoCo0e
— YETBIPEXTPaHHUK, MIECTUTPAHHUK WA BOCBMHUTPAHHUK C OTBEPCTHUEM
nocepenunae. bpuker o61agaeT BEICOKOH MPOYHOCTHIO K MEXaHUYECKHM
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BO3IEWCTBHUSM, YTO TIO3BOJISIET TIEPEBO3UTH €TO Ha OOJBINNE PACCTOSHHUS,
He OOUTCSI BIIATH, XOPOIIO XPAHUTCS.

Komnanus HITK «ATEK» (MockBa) Hadania CepUiHBINA BBITYCK KOM-
MaKTHOW JIMHUM MaJIoil MPOM3BOIUTENBHOCTH NJIsl TPAaHYIHPOBAaHUS B
OpHKETBI PACTHTEIBLHBIX OTXOJIOB — COJIOMBI, JIy3TH IOJICOHEYHHKA, TPe-
9uxu U ap. JIMHUS peaHa3HaveHa st NCIIOIb30BaHMs B KPECThIHCKAX
n hepmepckux xo3siicTBax. Ee mpon3BOMUTENFHOCTh Ha TPaBSIHONW MyKe
1o 1000 xr/4, Ha ApeBecHbIX oTxofax — 1o 500 kr/4. ObopymoBaHue MO-
JKET MCIOJIb30BaThCs Al KOPMOIIPOU3BO/ICTBA, & CYIIMIBHBIN KOMIIEKC
JUHUAU — UL 9PPEKTUBHON CYIIKU 3epHA.

Kommanus <« Kacko» (r. Boi-
Torpaja) TMpeiaraeT TEeXHOJIOTH-
yeckoe 00opymnoBaHWE IS Tiepe-
paboOTKU B TOIUTUBHBIC OPHUKETHI
OTXOJIOB paCTEHHEBO/ICTBA U TPE-
HpUATUI nepepabaTbiBatoLIeit
MIPOMBIIUIEHHOCTH.

Ha ycranoske YBO-2 (puc. 18)
MPOM3BOAAT OpHKETHl W3 JIy3TH
MOJICOJTHEYHHKA, LLIEITyXH, COIOMBI,
ONWJIOK M JIPyTUX OTXOJOB pacTe-
HUEBOJICTBA.

B ocHOBE TEXHOJOTHH IIEKHUT
MPOIIeCC HEMPEPBIBHOTO MPECcCco-
BaHUs B 00OOrpeBaeMoil marpuie.
Cas3yrole 37IeMEHTHl — Belle-

Puc. 18. YemaHoska

6pukemuposaHusi omxodos Y50-2 CTBa, COACPKAIIUCCA B KICTKaX
pacTeHui.

Bpuxer dopMupyercst MIHEKOM, CO3AAOIIMM YIEJIBHOE AABICHUE 0
200 MIla B HarpeBaemoii hopMyroleii BTyake. B pe3ynbrare kKOHTakTa ¢

HarpeThbIMU CTCHKaMU OBEPXHOCTh U BHYTPEHHEE OTBEPCTHUE BIIOJIb OCU
OpukeTa OOyIIMBAaETCs, YTO CO3/ACT 3AUTUTHBIN TUAPOGOOHBINA CIIOW H
YIIy4IIaeT YCIOBUS TOpeHUs OprKeTa. HempephIBHO BEIXOISIITNI III€CTH-
TPaHHBIH OpyC C TPaHBIO MUPUHOW 35 MM pacKpamBaeTCsl Ha OPHUKETHI
TpeOyeMoil JTHHEI.

[Ipecc-rpanynstopsl IIT-600M, IIT'-500M, III'-300M u rpanynstop
Mansiit [M-0,5M npeaHa3zHaueHbl JU1sl TOTYYEHUSI BHICOKOKa4€CTBEHHBIX

34



TOTUTUBHBIX M CHIPBEBBIX TPaHYIN Pa3IMdHOTO AMAMETpa U3 JIy3TH, IIey-
X¥, OTIMJIOK U JPYTUX OTXOMIOB PACTUTEIHHOTO TIPOUCXOKICHHS.

Nuxunupunrosas xommnanuss OOO «AnbTepHATUBHBIE TOIUTUBHBIC
texHoynorun» (r. ExarepuHOypr) mpeiaraet KOMILICKC HHKCHEPHBIX
YCIIYT MO CO3IaHUI0 MPEANPUATHH, BBHITYCKAIOMNX TOTUIMBHBIC TPaHYy-
JIbI U3 OTXOJIOB CEIbCKOXO3AMCTBEHHON MPOAYKIUH, jeconuieHud. [lo-
TPEOUTENSIM MpeIaraloTcsi MUHH-3aBOIbI IPOU3BOAUTEIHHOCTRIO 500 1
1000-1500 kr/4, a Taxxke 6oxee 2000 kr/4 (Tad:mn. 19).

Tabmnma 19
TexHnyeckast XapakTepnctuka MuUHU- 3aBOOOB
Hoxasares MuH#-3aBOI TPOU3BOAK- | MUHHU-3aBOJI IPOU3BOIH-
TenbHOCTRI0 500 Kr/4 tensHoCTRI0 1000-1500 Kr/9
Tpebyemast IOmams, M 65-70 250 — Ha TEXHOJIOTH-

YyecKyro JuHnio, 300 —
cknaj cbipbs, 300 — cxmag
TFOTOBOM NPOLYKIUU

Tpebyemast BbIcOTa I10- He menee 6 He menee 6,5
MEIIEeHUs, M
DeKkTprudecKasi MoIl-

HOCTb, KBT:
YCTaHOBJICHHAS 200-250 400-450
norpebisiemast 150-170 280-300
OO0cIy KUBAOIIHA TIep- 2 2-5
COHaJI, YeNIOBEK
[ToTpebHOCTH B CBHIpbE 3,5 M® HACBHITHBIX HJIH -
JUTSI TPOM3BOJICTBA TICI- 1,5 M> MIOTHBIX
JeT

00O CII «I'pantex» (r. KueB) mpemaraer TUHUM TpaHyIMPOBAHUS
PacTUTEIbHBIX OTXO0B Pa3HOM NPOU3BOAUTEIBHOCTH.

[Ipennpusarnem u3rotoBneHo u BHenpeHo 6omnee 130 nmuHWMi rpanyIu-
poBaHus. /lnana3zoH Npou3BOAUTEIBHOCTH 000PYI0BAHHSI PACCUMTAH KaK
Ha MOTPeOHOCTH CPEIHETO XO3SIMCTBA, TaK U MOIIHBIX IMPOU3BOACTBEH-
HBIX 00BbEIUHEHUI.

[ponecc rpanynupoBanus Ha oOopynoBaHuu «[paHTex» BKIIOYAET
B ce0s M3MeNIbUCHHE CBIPbS Ha APOOMIIBHBIX MalIMHAX, IPONapUBaHHe
IPOAYKTA U CHPECCOBBIBAHHE B T'PaHyjbl, OXJaXKACHUE TPaHyNl C IO-
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MOIIbK MPOTUBOTOUYHBIX oxyagutened cepuu I'TO7. JlaTuuku ypoBHS
KOHTPOJIMPYIOT MPOIECC OXJIAXKISHUSI U 00eCIIEYNBAIOT 0€3aBapUIHOCTb
pabotel. [IpocenBaroniue MamWHBI OTAEISAIOT TMOMYYEHHYIO TPaHYIy.
IIpocessHHBIN NPOAYKT OTHPABISIOT HA CKIAJ, MEIOYb BO3BPAILAIOT HA
MTOBTOPHOE TPaHyIMPOBAHHE.

1.1.5. Ucnonb3osaHue omxodoe pacmeHuesodcmea e
cmpoumersibHOU ompacnu

[lepcrieKTHBHO UCMONB30BaHUE OTXOJIOB PACTEHHEBOACTBA B CTPOH-
TEJIHHOMN MPOMBINIIIEHHOCTH. JTO HalpaBJIeHHE MTOIY4YHUIIO Ha3BaHUE KO-
TEXHOJIOTHS.

W3 mpeccoBaHHOI COJIOMBI M3TOTABIMBAIOT CTPOUTENIBHBIC OJOKH.
JUid 9THX 1enell XOpomo MOIXOIUT COJIOMA P>KH, JIbHA WM MIIEHUIIBI,
BO3MOXHO TaKXe UCIOJIb30BaHNE CEHA, KaMbllIa.

Ilo TexHONmorMM cojoMa TNpeccyeTcs Mpecc-MoAOOPIIUKAMU WIIH
BPYYHYIO Ha CHENUANbHBIX Tpeccax. CIpeccoBaHHBIN OJIOK MMepeBs3bl-
BaeTCSI METAUTHICCKOM TIPOBOJIOKOW MITM HEHJIOHOBBIM IHYpoM. ['aba-
pUTHBIE pazMepsl Ooka (B cpemHeM) 90x45%35 cM, Mmacca oKoJo 23 KT

[Ipeumy1ecTBa COTOMEHHBIX OJIOKOB:

HU3Kasi CTOMMOCTH (COJIOMEHHBIH OJOK MpuMepHO B 1 ThIC. pa3 Je-
HIeBJIe KUPIHUYa), XOPOIINe TOKa3aTeN! TETIONPOBOAHOCTH U 3BYKOH30-
TAUH (TEIUIONPOBOAHOCTE COJIOMBI B 4 pasa HWKe, 4eM JiepeBa, U B 7
pa3, 4eM KHpIHYa, YTO MPUBOAUT K COKPALICHUIO 3aTpaT Ha OTOIUICHUE
1oMa), JOCTYIHOCTh MaTepHalioB, IOJATOBEYHOCTh (COXpaHSET CBOMCTBA
0 100-150 7xet), HeOonpIas Macca (3IaHHUIO U3 COJIOMCHHBIX OJIOKOB
He TpeOyeTcst TSHKeNbI PyHIaMEeHT, a I CTPOUTENbCTBA — HOABEMHBIE
MEXaHU3MBbl), HM3KHE TPYA03aTpaThl, COJIOMEHHBIE CTEHBI BBIJIEPKHU-
BAlOT BBICOKYIO Harpys3Ky (IIO KaHaJCKUM HCCIEJOBAaHMSIM OIUTYKaTy-
peHHas CTeHa M3 TaKWX OJIOKOB BBICOTOM 2,5 M W IIUPHHON 3,5 M BBI-
JIEpKUBACT BEPTUKAIBHYIO HArpy3Ky M0 8 THIC. B OOKOBYHO 10 325 KL
Hanuble 1U(PB COOTBETCTBYIOT CIIEAYIOIIMM Harpy3Kam: IMoJe3Has
220 xr/m?, cHeroBas — 293, BeTpoBasi — 78, IMOCTOSHHBIC HArpy3Kd —
234 xr/m?. Broku SBISIOTCSA BO30OHOBIIEMBIM PECYPCOM, HMEIOT BBICO-
KM€ TTOKa3aTeIH SKOJIOTHYHOCTH.

K HenocrarkaM OTHOCHTCS BBICOKAs JISTKOBOCILIAMEHSAEMOCTh U I10-
KapOOMACHOCTh (CTPOMUTENBCTBO TPeOyeT TIIATENBHOIO COOMIONEHUS
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TEXHOJIOTUH U Mep MPOTHUBOIIOKAPHON 0€30MacHOCTH); TOCe YKIAIKH
coJioMa JTOJDKHA OBITh HAJE)KHO 3aKphITa OT IJIAMEHH (3aIITyKaTypeHa)
CHapy>KU ¥ BHYTPH J0OMa, COJIOMa JIOJDKHA OBITh CYyXOH, a OJIOKH IIJIOTHO
CIIPECCOBAHBI.

B mpakTuke cTpouTENhCTBA IOMOB U3 COIOMEHHBIX OJIOKOB UCTIONB3Y-
0T JIBa METO/1a: MEPBbII — KAPKACHBIN, KOTAA TONOJHUTENBHO IPUMEHS-
eTCs HeCyIIUi KapKac U3 JiepeBa (MHOTAa U3 MeTajlia), KOTOPBIHA IJIOTHO
3aronHsAeTcs O10kaMu. B0O3MOXKHO CKperuieHHue OJIO0KOB MEXIy co0oit
CHEIMATLHBIMU TPUCTIOCOOICHHUSIMHA UITH PACTBOPOM.

Bropoii MeTon 3akiirouaeTcsi B TOM, UTO HECYLIIME CTEHbI BBIKJIAIbIBA-
FOTCSI M3 COJIOMEHHBIX OJIOKOB. BI0KH CKpEIIsSIOTCS Mex Iy co00i BepTH-
KAJIbHBIMU KOJbSIMU WK PACTBOPOM. J{J1s1 POYHOCTH MOTYT IPUMEHSTh-
Csl METAJUIMYECKUE WIH IUIACTUKOBBIC IUTAHTM — HUKHUN KOHEL LITaH-
T'Y KpenuTcs K PyHAAMEHTY, K BEpPXHEMY KOHILY IITAHTH KPEIHUTCS Tai-
Ka JUIs CTSDKKU COJIOMEHHBIX 0JIOKOB. CHapyKu U U3HYTPHU Ha BBUIOXKCH-
HbIe OJIOKM HAHOCHUTCS apMaTypHasl CETKa M IITyKaTypKa TONIIWHOHN 10
75 mm. llITykatypka mpemoxpaHsIeT COJIOMEHHBIC OJIOKH OT BOZIBI, OTHS,
BpeuTeNeH.

B kadyecTBe IITYKaTypHOroO MOKPBHITUS MOTYT MPUMEHSTHCS pa3iiny-
HBIC COCTaBbl: IIMHSIHBIA PACTBOP, CMEIIAHHBIN ¢ MAKUHOM WM TOJO-
BOH; pacTBOp, COCTOSIINIA U3 TNIMHBI, U3BECTH U TOJIOBEI B COOTHOIIIE-
Huu 1:1:0,5 COOTBETCTBEHHO; IIEMEHTHO- M3BECTKOBBIN PacTBOp CpeaHEi
YKUPHOCTH U AP.

Br16op MeTona cTpouTenbcTBa B OCHOBHOM 3aBHCHUT OT KOHKPETHBIX
MEeCTHBIX ycnoBuil. Kapkac mpuaaer coopyX€HHIO AONOJHUTEIBHYIO
MPOYHOCTH. [IpenmMyIiecTBOM OecKapKacHOTO Crioco0a SBISETCS HU3KUI
YPOBEHb 3aTpaT M MPOCTOTAa BO3BEICHUS, OTHAKO JOMOJIHUTEILHBIE TPE-
0OBaHUS MPEABABISAIOTCS K YCTPONCTBY KPBIIIM U €€ Macce, a Takke K
TJIOTHOCTH OJIOKOB.

CostoMeHHBIE OJIOKM MOTYT UCIIOJIH30BATHCS KaK B CyXOM BUJE, TaK U
00paboTaHHbIC TIHMHIHBIM pacTBOPOM. B mocnennem ciydae 0ok nepes
YKJIaJIKO OOMaKHBaeTCs Ha KOPOTKOE BPEMsl B HET'YCTON PacTBOP TJIHHEI.
Takasi TEXHOJIOTHS JaeT NIPEUMYIIECTBA B IPOYHOCTH U IMOXKAPHOH 0e30-
TTACHOCTH, HO 0oJiee TPyIOEeMKa, CTCHBI JIOJIBIIIE COXHYT U XyXKe JIepiKaT
TEILIO.

Pa3HOBHIHOCTBIO COJIOMEHHBIX OJIOKOB SIBISFOTCS NMPECCOBAHHBIE H
MIPOLIUTHIE CTATBLHON MPOBOJOKON COJIOMEHHBIE IIUTHI TOMUIUHOU OT 7
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1o 12 cm. JIns U3roTOBIEHHS] COTOMEHHBIX ITUT MPUMEHSETCS XOPOIIO
MpOCYyIIEHHAas cojoMa (B OCHOBHOM pyKaHasi MJIH JIbHsIHAs) 03 KOJIOChEB
Y TIPU3HAKOB THUJIN.

[IauTHl M3roTaBIMBAIOT HA PBIYAXKHBIX BHMHTOBBIX IIpeccax C pe-
meryarbiMu cTeHKamu. ColloMy OOXKHMMAroT B MPECCE€ W MPOIIUBAIOT
CTaTbHON TIPOBOJIOKOW MEXAy OpyCKamH pelIeTdaTroil CTEHKH dYepes
10-15 cm. IIpoBOAOKY NpOKAJIBIBAIOT HACKBO3b YEPE3 TEJIO IUIUTHI C O-
MOIIBIO NIMJIA-UIJIBI U 3aTATHBAFOT.

Ha puc. 19 npexncrapneH oOmmumii BUJ MOCTPOUKH U3 COJIOMEHHBIX
0JIOKOB.

Puc. 19. CmpoeHue u3 corombl

CTpOI/ITCJ'II:CTBO U3 COJIOMEHHEIX OJIOKOB SIBJISIETCS NEPCHICKTHBHLIM
HalpaBJICHUCM. Hpexcj:[e BCCTO 3TO CBA3aHO C HU3KUM YPOBHEM CTPOU-
TCJIBHBIX 3aTpar, HpOCTOTOﬁ BO3BE/ICHUS M BBICOKOU IKOJIOTUIHOCTHIO.

1.1.6. Ucnonb3oeaHue omxodoe pacmeHuesodcmea 8
npou3eodcmee 6uopa3sazaemMol yrnaKkosKku

B kauecTBe ymakoBOYHBIX MaTepUAIIOB IIHPOKO MPUMEHSIOT TOIUME-
PBI, €XKETOAHBIN BBITYCK KOTOPBIX B MUpPE cOCTaBisteT okoiao 130 MiH T.
Cpoku pa3noXeHHs MOJMMEPHON YHNaKOBKM — JECATKH W COTHH JieT. B
CBSI3H C 00OCTPEHNEM SKOJIOTHYECKON CUTYAIlMH IIHPOKOE PacIpocTpa-
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HEHME II0JIyyaeT IPOU3BOICTBO OHMOpa3iaraeMoil yIakoBKH U3 IPUPOI-
HBIX OHOIOINMEPOB.

K naubonee pacmpocTpaHeHHBIM OMOMOIMMEpPAM OTHOCATCS TMOJH-
MepBbI MOJIOYHOM KHCIOTHI — NOJIHIAKTaThl. ChIpheM ISl IPOU3BOACTBA
MOJIOYHOH KHCJIOTBI CIYaT OTXO/bI KyKYpY3bl, CAXapHOTO TPOCTHHKA,
puca u ap.

[TonumMepbl MOIOYHOM KHCJIOTHI MOJTYYalOT METOAOM (EepMEHTALNH
PacTUTENBHBIX YITIEBOIOB — MMAPOJIN3aTOB caxapo3bl M Kpaxmaina. Ilo-
JUIAKTAThl 00Ja1al0T XOPOLIMMHU (PU3UKO-MEXaHUYECKHUMHU CBOMCTBAMH:
BBICOKOH JKECTKOCTBIO, IPO3PAYHOCTHIO, OJIECKOM; COXpaHEHUEM (OPMBI
W3aenus nocie cMATHS Wi Kpyderus (Ha 50% BbIle IO CPaBHEHUIO C
TPAIUITHOHHBIMHI TIACTMACCAMH); TTOAMAIOTCS 00paboTKe Ha TpaJIHIIv-
OHHOM JKCTPY3UOHHOM H BBIAYBHOM OOOPYHOBaHHH; BBICOKO3IKOJIOIHY-
Hel (BBIOpOCH B armocdepy CO, B pacuere Ha 1 T Onononumepa Ha 25-
30% MeHbIIe IO CPaBHEHHIO C JIMHEHHBIM MOJMITUICHOM HHU3KOM ILIOT-
HOCTH); dHEpro3arparsl MpH MpoU3BOICTBEe OuomnoanMepoB Ha 20-30%
HWJKE 110 CPABHEHUIO C CHHTETUYECKHMHU IJIACTUKAMH.

OcHOBOI1 Apyroro knacca OMONOIMMEPOB ABJISIETCS Kpaxmall, IoTyJa-
eMBI U3 OTXOIIOB 3€PHOBBIX KYJBTYD, KapTodens, Manca. Bexynm npo-
n3BOAMTENIEM OMONIONMMEPOB HA OCHOBE KpaxmaJia SBJSIETCS UTalbSIHCKAas
kommanus «Novamont» (50-60% eBpomneiickoro prinka). Haubomnee pac-
MPOCTPaHEHHBIE CEMECcTBA MapOK OMOIIOJIMMEPOB U3 kpaxmaia Mater-Bi
u Solanyl. B xommocTe maHHBIN BHIT OMOTIOTUMEPOB pa3ilaracTcs MEeHee
yeM 3a 12 Hellenb, 4YTO COOTBETCTBYET €BPONEUCKUM CTaHIapTaM.

Buononmumepsr monmuruapoxcrokcanoarsl (I1IA) oTHOCSATCS K KIitac-
cy anmudaruyeckux NOAMIPHUPOB HA OCHOBE THAPOKCHKAPOOHOBBIX
kucnot. Hanbonee n3BectTHbie pa3paboTyuku U npousBonutenu [1TA-
OMOIOJIMMEPOB — aMepHUKaHCKHe Komnanuu «Metabolix» u «Procter&
Gambley.

310 noau3UpHBIE COEOUHEHUs, NPOAYLHMPYEMbIE Pa3INYHBIMU
MuKpoopranusmamu. Hanpumep, nmonu-3-ruapokcuOyTupar sSBiseTcs
€CTECTBEHHBIM NMPOAYKTOM XPaHEHHs 3HEPTHH OaKTepUd U MOPCKHX
BOZOpOCJEH U NPUCYTCTBYET B IIUTOIIA3ME KIETKH.

[II'A-6ruononuMepsl MOJHOCTRIO OMOpazioraeMbl, OMWU3KH IO
CBOUM CBOHCTBaM K OOBIYHBIM IIOJIUMEPAM, XOPOILIO epepadaThIBaOT-
Csl Ha CYIIECTBYIOIEM 00OPYIOBaHUM C HE3HAYUTEIHLHON ero MoauQu-
Kalue.
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Hcnonp3yrorest TakKe CMECH MOJMMEPOB, B KOTOPBIX OIMH KOMIIO-
HEHT CUHTETHYECKUH, Apyrol — mpupoaubiid. [IpupogHslii KOMIIOHEHT
obecrnieunBaeT KOMIO3UIHH 3P ekt OMopa3noKeHus, CHAHTETUIECKHIA —
TpeOyeMbIii KOMIIEKC KCITITyaTallHOHHBIX M MOTPEOUTENBCKAX CBOWCTB.

[TonumepHON MaTpuLel CIly>KaT MMOJIMATUICHOBBIE U IOJUIIPOIINIIE-
HOBBIE OTXOIIBI C TeMIIepaTypoit nepepadbotku He BhIme 120-230°C, uT0-
OBl NCKITFOYHTD TETUIOBYIO AECTPYKIIHIO HATTOTHUTETIS.

B xauecTBe HamoONHUTENST MOTYT UCHOJIb30BaThCS TAKKE PACTUTEIb-
HBIE OTXOJIBI: JIy3Ta 3epHOBas (pHcoOBasi, IpeuHeBas, MPOCsHas) U MOICOoI-
HEeuHas KakaoBellla; Me3ra KapToderbHas, KyKypy3Hasi; )KOM CBEKJIOBHY-
HBIH.

Pa3mep gacTui HanmoTHUTEISI HE TOJDKEH OBITh MeHee 100 MKkM 1 Tpe-
BeImaTh 450-500 MxM. BrnaxxHOCTH CBIphs He AOmKHA ObITH Oomee 10%.
Iopsnok n pexuMbl CMEIINBaHHS KOMIIOHEHTOB OKa3bIBAIOT BIMSIHUE HA
XapakTep paclpeaesIeHUs YaCcTHll, 3HaY€HUE BI3KOCTH KOMIIO3UIIHH.

Crenumanucramu MI'YIIII, MI'VIIb u BHUHN kpaxmanonpomyKToB
paspaboTaHa cxema MOATOTOBKH Pa3MUYHBIX BHIOB PACTUTEIBHBIX OTXO-
JIOB JJIs1 TIOJIyYEHHUS MOJIMMEPHBIX KOMITO3ULIMNA. TeXHOIOrHs BKIHOYAET
B ce0sl TPOIeCcChl CYNIKU, yAalleHHe METaJUIOMarHUTHBIX TpUMeced BO
n30eKaHue CHIKCHUSI KauecTBa YIAaKOBOUHBIX W3ICIHHA, M3MEIbueHHE
(puc. 20).

Corpynaukamn MI'VIIB m BHUUMK pa3pabGoransl opurnHagbHbIE
peLenTypHbIE COCTAaBbl KOMIIO3UILIMI HA OCHOBE CMECEN CUHTETHYECKUX
MTOTUMEPOB U MOTUDHUITHPYIOIINX T00aBOK C pa3TUIHBIM COOTHOIIIEHUEM
KOMIIOHEHTOB, a TaKXX€ TEXHOJIOTMUECKUE PEXXUMBI MOIYUYCHUS U3ACTUI
METOJaMH JIUThS O[] AABJICHUEM, SKCTPY3HU U MPEecCOBaHUs, 00beIu-
HEHHBbIE Mapkoil «buogem».

Ha puc. 21 npencrasnena cxema noigydeHHs, IPUMEHEHNS U yTHIIH3a-
AW OMOJIOTHIECKH JeTpagupyemMoro Matepuana («buogem»).

OcHoBHBIE chepbl TpUMEHEHVs OMOpa3IaraeMbIX MaTepUaIOB — Tapa
1 yTIaKOBKa JJIs MUILIEBBIX MPOLYKTOB, OHOPA30Basl MOCyAa, MEIIKH JUIs
Mycopa ¥ OpraHMYeCKHX OTXOA0B. M3BECTHBI NMpHUMEpHl MPUMEHEHHUS
OMOIIIIACTUKOB B aBTOMOOHIIECTPOCHUH, JUIsI TPOU3BOJICTBA OMOpaziarae-
MO MYJIBYH — IJICHKH CEeITLCKOXO035HICTBEHHOTO HAa3HAUYEHHS U JIp.

ITo mporro3zam aHamuTHKOB, K 2011 T. eMKOCTH MHPOBOTO PBIHKA OHO-
pasnaraeMoi yrnakoBKH Bo3pacTeT 10 120 ThIC. T, 4TO TOBOPHUT O MEPCIEK-
THBaX pa3BUTHUS TaHHOTO HAMpaBJIEHUS B YITAKOBOYHOM OTpaciy.
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3epHoBsas nysra

WamensuenHas
nyara

Puc. 20. Cxema nodzomoeku omxodoe 0r1s1 8800a 8 ro/iuMepPHbIE
kommnosuyuu: 1, 6 — 6yHKepbl; 2 — nepeknyamers,; 3 — Cywurnka;
4 — npoceusarowas MawuHa; 5 — acriupamop, 7 — MagHUMHbIU
cenapamop; 8,9 — usmernsHumers ¢ Kraccugukamopom

DoTOCHHTES

.Pgmcmm,lﬁ MaTepwan h u n| mncraa
MoTpebuTenscxan Tapa Eumup: oTXoAL!

Puc. 21. Cxema nonyqeHusi, ApUMeHeHUs U ymuusayuu
buornoaudecku pasnazaemo2o Mamepuarna («buodem»)
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2.1. OTxoAabl 3epHonepepabarbiBarowen
NPOMbILUSIEHHOCTH

2.1.1. HomeHKnamypa u Knaccugukayusi

B 3epHomepepabarbiBaromiell MPOMBIIUIEHHOCTA BTOPHUYHBIE ChI-
PBEBBIC PECYPCHI M OTXOABI 00Pa3yIOTCS B MPOIECCEe OYUCTKH 3€pHA OT
npuMecei (KOpMOBOM 3epHOINPOAYKT, 3ePHOBBIC OTXOJbI, ACIAIIMECS Ha
KaTerOpHH B 3aBUCHMMOCTH OT COJIEP)KaHUS B HUX JOOPOKAYECTBEHHOTO
3epHa), epepabOTKH €ro B KOHEYHBIN MPOIYKT — MYKY, KpyIry (0TpyOH,
KOpMOBasi ApoOIeHKa, JTy3ra, My4JKa, 3apO/IbIIII).

BropuuHbIe CBIpBEBEIE PECYPCHI 3epHOIIEpepadaThIBAIOIICH OTPACIIH:

* [10 arperaTHOMY COCTOSIHUIO SIBJISIFOTCSI TBEP/IBIMU;

* 110 MaTEPUATIOEMKOCTH — OTHOCATCS K MHOTOTOHHA)KHBIM PECYPCaM,
(MCKITIOYeHHEe COCTaBISIOT 00BEeMBI 00pa30BaHUsI KOPMOBOW APOOIECHKH
u oTOopa 3apobliia, KOTOPhIe HAXOAATCS Ha yPOBHE yCIOBHOTO KpHTeE-
pus 100 TrIC. T B TON);

* 110 CTETICHU UCIIOIb30BAHUS — TIOJIHOCTHIO UCIIONB3YIOTCS (HETIOIHO-
CThIO YTHUIIM3UPYETCS JIy3ra IJICHYAThIX KPYISHBIX KYJIBTYD);

* 110 BO3ICUCTBHUIO HA OKPYXKAIOIIYIO cpeay — O€3BPEIHbI (3arpsi3He-
HUE UMEET MECTO NPH 3aCOPEHUH TI0YB (CBAJIKH ), HEJOCTATOYHOMN OYHCT-
K€ acTMPaIiOHHBIX OTHOCOB (BO3AYyX) U MOEYHBIX BOJ (BOJIA).

Ha puc. 43 npesncraBiena npuHIMITMATBHAS CXeMa 00pa30BaHUS 1 HC-
nonb30Banus BCP 1 0TX00B 3¢pHOBOTO IPOM3BO/ICTRA.
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MepBuyHOE Cbipbe
(3epHoO)

OcHOBHas npoAyKUMS OcHoBHoe OTxogbl
(MyK31 prna) npousBoacTBO
BCP BCP BCP BCP mn mn n mn
Y Y Y Y Y Y Y Y
KopmoBson || 3epHoBble || Menkoe Nyara ||OTpy6u Kopmoeas Myuka || 3apogbiw
3epHONPOAYKT|| OTXoAbl 3epHO npobneHka
Kopm B HaTypark- Tonnveo Mo6oyHoe Cbipbe Anst MoBouHoe
HOM BUAE, CTpOI/ITean—;bIe NPOM3BOACTBO APYIUX OT- NPOM3BOACTBO
Kopmocmec, marepuanbl pacnein
KomBUKopMa & oML~ *
MoGouHas NexHHocTn MoBouHas
npogykums npoaykLus
(oTpy6u nwe- (NWeHnYHbIe
HUYHbIE 3apoAbllUeBble
AveTnyeckue) XT10MbsA
NULLEBOTO
Ha3Ha4YeHus)

Puc. 43. Nomoku obpa3soeaHusi u ucrionb3o8aHusi BCP u omxodos
3epHonepepabambigaroueli MPoOMbILUIEHHOCMU!

[ — noboyHas npodyKyus;

BCP — emopuu4Hble cbipbesble pecypchl

2.1.2. Hopmamuebl 06pa3oeaHuUsi U HanpaeJsieHusl
ucnosib308aHus

Hopwmbl 00pa3oBaHusi BTOPUYHBIX CBHIPBEBBIX PECYPCOB B 3€pHOIIE-
pepabarbiBaromieil MPOMBILIUIEHHOCTH 3aBUCIT OT aHATOMUYECKOTO U
MOP(}OJIOTUIECKOTO COCTaBa 36PHOBKH C yUETOM TEXHHYECKHX BO3MOXK-
HOCTEW BBICBOOOXKJEHHSI OCHOBHOTO MPOAYKTA (MyYHUCTHIX YaCTHI] SH-
JocTiepMa, KPYTISTHOTO si/ipa) U Hen30eXKHBIX MOTeph ¢ TOOOYHBIMU TIPO-
INYKTaM{ U OTXOJIaMU, MPEICTABISIFOIIUMU COO0M BTOPUYHBIE CHIPHEBEIC

PECYPCHL

B ta6n. 31-32 npeacrasnensl HopmaTuBEI 00pazoBanusi BCP B 3epHo-
nepepadaThIBaroNIeii MPOMBIIUICHHOCTH MPH Pa3IMYHBIX BHIAX MOMOJIA
MIICHUIIB! ¥ PKU B MKy XJICOOTIEKapHYIO 1 MaKapoOHHYIO, a TaKKe TPH
BBIPA0OTKE KPYIIBI.
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Tabmuma 31 [91]

HopmaTtuBbl o6paszoBaHua BCP npu BbipaboTke NweHUYHON
1 pXKaHon MyKw, %

Bro PUYIHBIC CBIPHEBBIC PECYPCHI U OTXOAbI
OcHoBHas
TPOAYKIHA | MydKa KOPMOBEIE OTXOREI €
HaumeHnoBaHue moMmosa y P MECXaHHUYC-
(Myxka), KOpMO- oTpybu 3€PHOIPO-
CKHMH I10TC-
BCEro Bad JAYKTBI
paMu
Tpex-, 1ByX — ¥ OZIHO-
COPTHBIN XJIe00TIeKapHBIN
W3 MSTKOM IIIIEHUIBI C
Pa3BUTOM CXeMOM 73-75 3-5 19,1 2,2 0,7
JIByXCOpTHBIi Xi1e0ore-
KapHBIH 13 MATKOH Iiie-
HHMIIBI 78 - 19,1 2,2 0,7
OpHOCOPTHEIA — XyTebome-
KapHBIA M3 MATKOM IIIe-
HHIIBI 72-85 6 12,1-19,1 2,2 0,7
O0oiiHblii X1€00MEKap-
HBIN U3 MSATKOM MIICHHUIIBI 96 - 1,0 2,0 0,7
Tpex- u IByXCOpTHBIE
MaKapoOHHbIE TIOMOJIbI U3
TBEPJIOH MIIICHUIIBI U CTE-
KJIOBUTHOM MSTKOH 75 3 19,1 2,2 0,7
JIByxcopTHBIii xsebore-
KapHBII TIOMOJT PyKU 80 - 16,6 2,4 0,7
OnHOCOPTHBII Xaebore- 16,6 —
KapHbII IOMOJI PXKU 63-87 - 33,6 2.4 0,7
OO0OIHEII pKaHOW 95 - 2,0 2,0 0,7
Tabmnma 32
HopmatuBbl o6pasoBaHus BCP npu Bbipabotke kpynbl, % [91, 67]
Ocuosnas 1po- BropuuHsr bIPHCBLI bl 1 OTXO/IbI
J— op! € CBIPBEBEIE Pecypc OTXO[
OTXOJIbI
K
YIRTYPa Kpymna Kpyna npobieHKa| — MydKa, menkoe 11T} I 3apo- | ycym-
npobie- nysra Ka- | xa-
nenast KopMoOBast CEUKa 3€pHO JBIIT Ka
Hast TEro- |Te€ro-
pun | pun
1 2 4 5 6 7 8 9 10 11
Puc 55,0 10,0 - 12,2 18,4 - 30 0,7 - 0,7
I'peunxa (npu 62,0 5,0 - 3,5 20,8 - 6,5 0,7 - 1,5
MIponapuBaHUN) (ipo-
Jien)

44




IIpooonocenue mabn. 32

1 2 3 4 s e ] 7 [8]ofw]u
ITpoco 65,0 - 4,0 7,5 15,5 - 70 05 - 0,5
Ogec 45,5 - - 15,5 270 50 28 0,7 - 3,5
Slumens npu
BBIpabOTKe
KPYIIBL:

HepIOBOH 45,0 - - 40,0 7,0 50 1,0 0,7 1,3
STYHEBOI 65,0 - - 18,0 7,0 50 30 0,7 - 1,3
TTmenuna 63,0 - - 30,0 - - 53 0,7 - 1,0
T'opox 47,0 30,0 - 6,5 6,0 50 1,0 0,5 - 4,0
(koo-
TBIi)
Kykypy3za 40,0 15,0 - 34,0 - - 30 0,5 7,0 05
(myxa)

BCP MykoMOIbHOTO IPOU3BOACTBA — KOPMOBOM 3€pHOIIPOAYKT, OTPY-
Ou MIIeHUYHBIE, MyYKa KOPMOBasl MINCHUYHAs, MIICHUYHBIA 3apOpIIII,
0TpyOH prkKaHble — TPAAULIMOHHO HCTIONB3YIOTCS B KOPMOIIPOU3BO/ICTBE.

Ha xopmoBsie menm Takxe ucmonbdyercs 10 60% mysru, 15% mysru
UAET Ha IPOU3BOJICTBO OMOTOILINBA.

15 % OTXOmOB MYKOMOJIBHOTO IPOM3BOJCTBA MCIOJNB3YETCS Ha IH-
LIEBbIC LEJIN: B XJI€OONCUCHNUH, IPH CO3NAHUN AUETHYECKUX MPOIYKTOB
(GYHKIMOHAEHOTO Ha3HaueHMs. VX CIOIBb3YIOT B BUE TOTOBBIX CMecei
C MIIEHUYHON COPTOBOM MYKOH, ITOJTy4dast HOBBII BUJI MYKH U HOBBIE CO-
pTa xieba.

3epHOBBIE OTXOABI TAaKXK€ HAXONAT MPUMEHEHHUE Ul IPOMU3BOICTBA
KpaxmaJa, KJICHKOBUHBI, JIN3HMHA, MOJIOYHOM KHCIIOTHI.

Bropuunsle cblpbeBble pecypchl KpYIsIHON MPOMBIIIIEHHOCTH — 3TO
MPOIYKTHI BEICOKOH MUILEBON IIEHHOCTH (Tadu. 33).

Tabnuna 33

Xumunyeckumn coctaB BCP kpynsiHOM NPOMBbILLNIEHHOCTHN

Maccosas gons, %
Genok KHD KpaxmaJ | KJeTdyarka | 30J1bHOCTh
[IpocsHast myuka 12,6-13,2 | 6,3-21,0 {41,0-43,2|14,0-30,1 | 8,6-9,0
SlumeHHas Mydka 11,2-12,0 | 4,6 13,0 [55,2-59,9| 4,5-6,0 3,8-4,5
[menunuynas myuka | 12,1-134 | 4,1-8,1 |59,8-61,5| 3,7-6,9 3,0-4,8
I'peuneBas myuka 30,0 7,5 27,5 14,2 7,0

IIponykr

45



Benkoaeiit komiexkc BCP 1 0TX070B KpyIsSIHOIO MPOU3BOACTBA C TOY-
KU 3peHHs He3aMEHHMbIX aMHHOKHUCIIOT 0ojiee MOJTHOLICHEH, YeM OeJIoK
uenoro 3epHa. Cogepxut sButamunsl E, PP, rpynne! B, nonunenackieH-
HBIE )KUPHBIE KHCIOTH. MUHEpallbHBIN cocTaB Oorar *Kejae3oM, MapraH-
1eM, kanuem, Gochopom.

bnaronapst BBICOKOH TUTATENBHOCTH OCHOBHOE HAlPaBJICHUE UCIIONb-
30BaHMS OTXOAOB KPYISHOTO MMPOU3BOACTBA — KopMoBoe (10 60-70%).

B mumesoii nmpomsinuienHocTH BCP KpynsiHOH MpPOMBIIUIEHHOCTH
UCTIONB3YIOT AJ1s1 o0orameHns XJae000yTOYHBIX U MYYHBIX KOHAUTEPCKUX
n3aenuid. OdoramieHne NIIEHNYHON MYKH MIEPBOTO copTa JH00aBIeHHEM
6% SYMEHHOM MYYKH YBEJIMYUBAET COACPIKaHNE BUTAMUHOB Ipymnibl B B
xnebe Ha 7-10%. Pa3paboTana penenTtypa caxapHOTO IIEYEHbBS C HCITOIb-
30BaHUEM STUMEHHON MYYKH B KQUECTBE KOMIIOHEHTA.

Hccnenosana Bo3MOXKHOCTE Ucnoib3oBanus BCP kpynsgHoro npowus-
BOJICTBA B MUKPOOHOJIOTHUECKOH MPOMBIIICHHOCTH MPH MPOU3BOJCTBE
B-xaporuHa. Pe3ynbrarsl uccieoBaHuid MOATBEPKACHBI TPOU3BOACTBEH-
HBIMH UCTIBITAHMSIME Ha 3aBOJe MEATpenaparoB B I. ExarepunOypre.

[lepcnekTuBHBIMU CcHIOCO0AMH KOMIUIEKCHOM IepepaboTKu My4KH
SBJISIFOTCSL HKCTPAKIMS PUCOBOTO Macia U CTaOMIIM3aIHs MyYKH OT MPO-
TOpKaHUsI C OAHOBPEMEHHBIM ITOJYYEHUEM JICUeOHBIX TPENaparoB, TAKUX
KakK (UTHH, TIPUMEHSIEMBIH IPOTUB paxuTa, © HHO3UT — IIPU 3a00JIeBaHH-
X TIEYeHH, aTepPOCKIIEPO3e.

IlepcrieKTUBHBEI HalpaBlIeHHs HUCIOJNB30BAHUS KPYISTHOM JIy3TH B
MHUKPOOHOJIOrHIecKor 1 hapMalieBTHUECKON TPOMBIIIIEHHOCTH, THAPO-
JIM3HOM IPOU3BOACTBE, IPH U3TOTOBIEHUN CTPOUTENBHBIX M3JIEIHH U TO-
TUITUBHBIX OPUKETOB.

Pucogast u rpedneBas my3ra, coctasistomnias 10-12% ot Bcex 0TX010B
KPYIISTHOTO TPOW3BOJICTBA, SBIAETCS MAJOUCIIONB3YEMBIM CHIPBEM (IS
IIPOM3BOACTBA TBEPAOIO TOIUINBA, CTPOUTEIIBHBIX MaTePUAIOB).

2.1.3. TexHonozuu nepepabomku BCP u omxodoe

MykomoribHoe npou3eodcmeo

[lepcriekTuBHBIM TIpolieccoM BoBiedeHus B 06opor BCP Mykomois-
HOTO TIPOU3BOJICTBA SBJISIETCA TEXHOJIOTHS BEIPAOOTKHM OTpyOeil MieHnd-
HBIX JMETHYECKUX U MIIEHUYHBIX 3aPO/BIIIEBbIX XJIONbEB IHUIIEBOTO Ha-
3HAYCHMUSL.
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K oTpy0sM mimeHnYHBIM TUETHYECKUM, TIpEeIHA3HAYCHHBIM IS Jie-
4eOHOTO MTUTAHUS, TIPEABSIBISAIOT 0COOBIe TPEOOBaHUS 10 MUKPOGIIOpE U
MHUKOTOKCHHAM, OCTaTOYHOMY COJICPIKAHUIO TIECTUIIMIOB ¥ TePOUIIHIIOB,
MaccOBOH JI0Jie TSHKENbIX MeTasuioB. Hanbomnee npuemieMbIM criocoboM
CTEepPHIIM3AIINU OTPYOEH sIBIIsIeTCS TepMIUecKas 00padoTKa, B pe3ysibTare
KOTOPOW yIydIIafoTCA LBET, BKYC, 3aIlaX, YBEIMINBAIOTCS CPOKU XpaHe-
Hus. CyIka TOpsi9uM BO3AYXOM B CYIIMIBHOM OOOpPYZOBaHHWH C JIOBeE-
JICHHEM BJIXKHOCTH OTpYyOeit 10 5-7% ¥ MOCIeIyIOIUM OXJIAXKISHUEM
MO3BOJISIET CHU3UTh MHUKPOOHOJIOTHYECKYI0 00CEMEHEHHOCTh /10 peryia-
MEHTUPYEMOI'O YPOBHSL.

Ha puc. 44 mpencraBiena cxeMa TEXHOJOTHYECKOTO IpoIlecca BhI-
paboOTKM OWETUYECKUX ¥ TIIEHUYHBIX 3apOJBIIIEBBIX XIIOMBEB IS
NIe4eOHO-TIPO(PIITAKTHIECKOTO TTUTAHHUS.

TexHonornyeckasi TUHHUS TMPOU3BOJCTBA OTPYOCH MICHUYHBIX JHE-
TUYCCKHUX PECKOMCHAYCTCA K BHCAPCHUIO HA ﬂeﬁCTByIOIHHX 1 BHOBB CO3-
AaBacMbIX MYKOMOJIBHBIX ITPEAIIPUATUAX. HpOI/I?,BOI[I/ITeHBHOCTB JIMHUH
10 100 kr/4.

Pa3zpaboTana TeXHOIOTHS KOMITIEKCHOHM TIepepabOTKH 3epHa IIICHH-
1Bl C TONyYEeHUEM KIIEHKOBUHBI, KpaxMalla, CaxapUCTBIX MPOIYKTOB U
cyxoro kopma (puc. 45).

TexHomnorust mo3BossieT monyuuTh 6oee 50% kpaxmana, 9% kieit-
KOoBHHBI, 38% cyxoro kopma. [loTepum cyXux BeEIIECTB COCTaBISIOT
He 6onee 3%.

Kpaxman ucnioneiyercst mpu OypeHHUH HEQTIHBIX CKBaYKUH, IS TIPO-
M3BOJICTBA OyMaru, TeKCTUJIS, B3PHIBYATHIX BEIIECTB, MUIIEBBIX MOZCIA-
CTHUTENCH, 0€3aJIKOTOIBHBIX HAMUTKOB, OMO3TAaHOIA, (hapMIpernaparos,
WHCEKTHUIIUJIOB, OUOTIOIIUMEPOB.

KielikoBrHa UCTIONB3YETCS B XJI€00NIEKapHOM W MaKapOHHOM TTPOU3-
BOJICTBE, BBITIONHSAET (DYHKIMH TUTACTH(HKATOpA W CBA3YIOIIETO Belle-
CTBa, MTO3BOJISIET POPMOBATH TECTO U COXPAHATh MPUAAHHYIO TecTy (op-
My TIPH BapKe W3ICIIHA.

Cyxasi KJICHKOBMHA TaKKe HCIIOJIb3YETCS JUISi KOPPEKTHPOBKU XJIE-
OOTeKapHBIX CBOMCTB MIIEHAYHONH MYKH C TIOHMKEHHBIM COZICpKaHH-
€M KJIICHKOBUHBI WM CO c1aboii KieiikoBHHON. B eBpomeickux crpa-
Hax Ao00aBlieHNe KIEHKOBUHBI K CIa00H Myke 00yCIIOBIEHO SKOHOMHEH
CPEICTB, TaK KaK CHJIbHAS MIICHUIA SIBIISIETCS TOPOTOCTOSIINAM CHIPHEM.
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Otpy6wm 3apogbiw

Ha pasmon

OTpy6mn MuweHnyHbIe

AveTtnyeckne 3apogblllesble
Xnones

Puc. 44. TexHomoau4eckul rnpouecc rnpousgodcmaa duemu4yecKux
ompy6el u NWeHUYHbIX 3ap0o0bIlEe8bIX X/10MbES:
1 — cenapuposaHue 0151 obecriedeHusi He0b6xo0uMOU KpyrnHocmu
ompybel; 2 — o4yucmka Yacmuy sHAocrnepma om 060/104eK;
3 — ebiOenieHue MemarsioMagHUmMHoOU rnpumecu; 4 — kanubposaHue
ompyb6el o KpyrnHocmu, omoeneHue MyKku om 3apoobiwia;

5 — HakornnieHue 3epHonpodykma; 6 — CHUXeHUe MUKpobuonoaudeckol
obceMeHeHHOCMU, 8M1aXHOCMU U UHaKmueauus unomuKmu4yeckux
epmeHmos nymem cywku rnpodykma
¢ rnocnedyrowum oxnaxoeHuem,; 7 — ghacoska duemu4deckux ompybel
U 3apo0dbiliesbix Xonbes; 8 — ebibol duemudeckux ompybel
U MWEeHUYHbIX 3apo0bilEe8bIX XJ10M1bE8

48



[ 3epHo niueHuLp 100 T ]

MenbHuua

Myka 80 T

3aBog chiporo kpaxmana
¥ ChIpbiX KOPMOB

OTpy6n 20 T

Cyxas knenko-
BUHA 9T

' Llex ruaponusa |
1 Kpaxmana

OO ...
< T
tuneTpaTa :

% ' ' ' 659330)K(;H;a$|

measra

Puc. 45. KomnnekcHas nepepabomka 3epHa rnueHuubl

Cankr-IlerepOyprcxkum ¢unuanom [ocHUMXII paspaboransr pe-
KOMEHJIALIUU 110 HUCIIOJIB30BAHUIO CyXOW KIEUKOBHHBI. J[JIs yiydieHus
(bu3nUecKuX 1 PeoJIOrHYeCKUX CBOMCTB TeCTa U KauecTBa Xjeba U3 muie-
HUYHOH MYKH ClIefyeT BHOCUTH 10 2% CyXOW KJICHKOBHHBI; AJIS Yayd-
LIEHUS] CTPYKTYPBI IIOPUCTOCTH U YIEJNBbHOrO o0beMa xJieba mpu mepe-
paboTke MyKH C HU3KHUMH XJIeOOMEeKapHbIMU CBOHCTBaMHU — 4-6%; s
pa3pabOTKK HOBBIX BUJIOB W3/IEIHI, OOOTAIIEHHBIX PACTUTEIBHBIM Oell-
koM — 110 20-40% cyxoii KIeHKOBUHBI K 00IIel Macce MyKH.

B MsconepepabarbiBaroieii IpOMBIIITIEHHOCTH KICHKOBHHA UCTIONb-
3yercsl KaK (pyHKIHMOHAJIBbHBIA J0OaBOYHBIN KOMIIOHEHT, HOBBILIAIONINMA
IUIOTHOCTh Y YTYYINAIOUINHA CTPYKTYpy TOTOBBIX M3AEIHH. SIBISACH BO-
JIOHEPacCTBOPUMBIM O€JIKOM, MIIEHUYHBIH IIIOTEH B Mpoliecce Tuapara-
UM 00pa3yeT BOJOKHA, KOTOPbIE MPEMSITCTBYIOT TOSBICHHIO PHIXJIOCTH
TEKCTYPHUPOBAHHOTO OETKaMU MSACHOTO CHIPBSL.

KielikoBrHA NpUMEHSIETCA B PELENType TOTOBBIX 36pPHOBBIX 3aBTpa-
KOB (DYHKLIMOHAJIBHOTO HAa3HAYCHHUSI.
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B Hacrosiiiee Bpemsi mpou3BoAUTCS OOJIBIIOE KOJIMYECTBO IPOIYKTOB
Ha OCHOBE MUKPOOHOJIOTMYECKOTO CHHTE3a [IIOKO3bI — JIU3UH, MOJIOYHAS
KHCJIOTa U JIp.

L-nu3uH — He3aMeHNMasi aMUHOKHCIIOTa, B YHCTOM BHUJE SIBISIETCS
BbICOKOA((PpeKTUBHOM KOpMOBO# n00aBkoi (1 T nM3nMHA SKOHOMUT 25 T
3epHa NPHU OTKOpME NTHIL U cBUHEH). benok pxxu oTanyaercs 0OIbLIINM
COoZIep’KaHMEM JIM3WHA U TPUNTO(aHa, KOTOPHIX HEJOCTaTOYHO B Oesike
neHUnbl. OTX0nb! HepepaboTKH 3epHA PIKH SBIAIOTCS IEPCIIEKTHBHBIM
CBIPbEM JUTSI TPOM3BOICTBA HE3aMEHUMBIX aMUHOKHUCIIOT.

MonouHast KHACIIOTA SABISIETCS 0a30BLIM BEIECTBOM It OMOXMMH-
Yyeckoi TexHoJoruu. Ee momydaioT ¢depMeHTarmel yrieBomoB pacTH-
TEJIBHOTO NMPOUCXOKACHUS — FMIPOIN3aTOB caxapo3sl U Kpaxmana. Ilo-
JUMEPB MOJIOYHON KHCIIOTHI SIBJISIOTCSI TIEPCIIEKTUBHBIM 3aMEHUTENEM
TPaJUIIMOHHBIX [IACTMACC, CHIPbEM IS IPOM3BOJCTBA OMOpa3araeMoil
YITaKOBKH.

OnMH 13 MaJIOUCTIONB3YEMbIX BHJIOB OTXOJ0B MYKOMOJIBHOTO TPOU3-
BOJICTBA — aclupanroHHas meutb. Ha ee gomro mpuxomutcs 12,6 % ot
00I1Iero KOJIMYECTBA OTXOIO0B IIPOU3BOACTBA. MyKOMOJIbHAS IbUIL 00pa-
3yeTcsl B MIPOLIECCE OCHOBHBIX OMNepalyii, COBEpPIIAEMBIX Ha 3IIEBATOPE:
pasMelIeHue 3epHa MO CHIIocaM, MpeABAPUTENbHAs OYUCTKA 3€pHa OT
MpUMeceii, B3BEILIMBaHUE 3epHa U OTXOJIOB.

OnuH u3 cnoco0o0B NepepaboTKH acTIUPAIUOHHON BT MYKOMOJIb-
HBIX TIPOM3BOICTB — IIPOBEICHHE I'MAponu3a (IpeoOpa3oBaHUs IOJH-
caxapuoB B IpoOCTble caxapa). Ha momy4yeHHBIX THAPOIM3HBIM IIyTEM
MOHOCaxapuaax KyJIbTHBUPYIOT APOAGKEBBIE MUKPOOPTaHU3MBI.

Karanuzaropamu mpornecca TuApoian3a sBISIOTCS CHIbHBIE KUCIOTHI
— cepHas WU CONHas.

B OpenOyprckoM rocyapCTBEHHOM YHUBEPCUTETE pa3paboTaHa TeX-
HOJIOTHSl YTWJIM3aLUU ACIHMPALMOHHBIX OTXOAOB MYKOMOJBHBIX IIpEI-
HNPUATHHA € TOJyYE€HHEM KOPMOBBIX APOXKEH MyTEM THAPOJIN3a ChIPbS
pa30aBIeHHBIMH MUHEPAJIBHBIMH KHCJIOTaMU MPH arMochepHoM naBiie-
Hun. [1oArOTOBNEHHOE CBHIPhE TOABEPrar0T TUAPOIM3HON MepepaboTKe
MOCPENICTBOM PACTBOpPa CEPHOW KHUCIOTHI MPU ONTUMANBHBIX 3HAYCHH-
SIX BPEMEHH W TeMIlepaTypbl. Ha moarotoBieHHble MUTATENBHBIE CPEJIbI
HAHOCATCS IITaMMbl MUKPOOPI'aHU3MOB U omnpeseinseTcs KodhduuneHT
npupocTa GHOMAaCCHI.

OKCHepUMEHTAIBHBIM IyTEM yCTAaHOBJIEHA ONTHMAasIbHAs cpefa Iis
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JaNbHEHTIe pepMeHTany IpOXoKel ¢ conepkanuem 1,95% penyumpy-

foumx BemmecTB U 0,5% cynbdara aMmMoHMA. YienbHasi CKOPOCTh POCTa

JOPOXOKEH Ha TaKKX cpeAax HaxoauTcs B mpenenax ot 0,15 xo 0,16 /4.
Ha puc. 46 npeacrasiena mojsTamsasi cxema TEXHOJIOTHU.

1. I/|3yL|eH|/|e XUMUYECKOro cocTasa acnupauuoHHON nbinu

v

2. OnpeaeneHne ONTUMaNbHOTO YPOBHS COAEPXaHWUS Nerko-
Y TPYAHOTMAPONU3NPYEMbIX YTNEBOA OB

3. MTngponns GuononMmMepoB acnMpaLnoHHOW Nbinu
| Benoi nblnu | | Cepoii nbinu | | YepHoll nbinu |

| CMeLLaHHOoN nbinu |

| BblpasOTKa ONTUManbHbIX PEXUMOB rngponuaa |

v

| 4. MNMonyyeHue cpes, GNU3KNX K ONTUManNsHLIM |

v

| 5. OnpegeneHune BbIXoga 4poxoken |

Puc. 46. Obwas modernb rnepexoda acrupauyUuoHHOU rbiau
80 8MOPUYHbIL Pecypc

Pa3pa60TaHHaH TCXHOJIOTHUA MMO3BOJUT YTUIU3UPOBATHL MAJIOUCIIONIb-
3YEMbIC€ OTXO0Abl MYKOMOJIbHBIX IMTPOU3BOACTB, TAKUEC KaK aCIIMpalluOHHAA
ObLIb, YTO obecreuur OpeaAnpuUuATUAM JONOJIHUTCIIBHYIO HpI/I6BIJIB.

KpynsHoe npoussodcmeo

K 6a30BeIM TexHOMOrHUECKUM Tniporieccam nepepadorku BCP kpyms-
HOTO IIPOM3BO/ICTBA Ha MHUILEBbIE U KOPMOBBIE IIEJIM OTHOCHUTCS TEXHOJIO-
ruyeckas cxema IMpor3BO/ICTBA Maciia U3 pUCOBOIM MYUKH.

Ha puc. 47 npezncrasieHa cxema TEXHOJIOTHYECKOIO IIPOLECCa.

51



Pvcosas
l My4Ka

o—— -4

l Macno
HKMbIX

Puc. 47. TexHomoau4eckas cxema rpoussodcmea macna
U3 pucosouli My4Ku:
1 — npoepesamerns; 2 — akcmpydep; 3 — chunbmp; 4 — omcmoUHUK

Ha mepBom srtame pucoBas Mydka nporpeBaercs Ajsl CTaOMIM3aLlun
(hepMEeHTAaTHBHON aKTUBHOCTH, IIOCJIE Yero MOJaeTCs B TIPECC-3KCTPYAE.
B skerpyzaepe gepes cnienuanbHy0 HacaJKy OTKHMAETCS Macio U BBIXO-
IUT KMBIX. Macio uepe3 QuisTp MOCTynaeT B OTCTOMHUK, a 3aT€M B Ha-
KOITUTEJIbHYIO EMKOCTb.

Jpyrum HampaBieHHEM SIBISIETCSI IPOU3BOACTBO PACCHITHBIX U TPaHy-
JIMPOBAaHHBIX KOPMOBBIX cMecel (puc. 48).

OTx0fBI TIEPBOM M BTOPOI KAaTErOPHi, MEITKOE 3€PHO, KOPMOBYIO APO-
OJIEHKY, My4KY OUYHILAIOT OT CIIyYalHBIX MPUMECEH, N3MENBIAl0T Ha W3-
MEJBIUTENAX U CMELIUBAIOT C JIONOTHUTENBHBIMA CyXUMHU O0OTaTHTENb-
HBIMH KOMIIOHEHTAaMH — COJIBIO M MEJIOM — B IIPOIIOPLIMH 110 3alaHHOMU pe-
nenrtype. M3 cMecuTens BEIXOAUT pacChllTHasi KOPMOCMECH.

IIpy mpou3BOIACTBE I'PaHYIMPOBAHHBIX KOPMOCMECEW B PAaCCHIIHYIO
CMECh CyXUX KOMIIOHEHTOB JOMOJIHUTEIBHO BBOASAT KHIKYIO MeJaccy,
00€eCTIeUMBAIOIIYI0 HEOOXOAMMYIO MPOYHOCTh TPaHyJ, a TaKkKe >KMBIX,
IIPOT, MOYEBHHY (KapOaMur), KopMoBOi ocdar. DTy cMech PECCYIOT C
MOCIIEAYIONMM OXJIaXICHUEM I'PaHy/l U MAaTHUTHBIM KOHTPOJIEM KOPMO-
CMECH.

AHaJOrH4HO MPOU3BOASAT KOPMOCMECH Ha OCHOBE JIy3TH C 100aBJICHU-
€M MMOOOYHBIX MPOAYKTOB IMPOM3BO/ICTBA, a TAK)KE MeJla, COJIM, MOYEBHHBI,
MEJIacCHl.

Otxozp! 3epHONEPepabOTKU MCHONB3YIOT IJIsl IPOM3BOACTBA OOJIHUIIO-
BOYHBIX TTUT (puc.49).
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Jlysra (pucoBasi, Tpe4HEBasi) BBICYILIIMBAETCSI, TIOCIIE YEro MOCTYIAeT
B CMECHUTEIB CO CMOJION 1 oTBepAuTeneM. OCMONEHHas JIy3ra HOPLUAMU
[IOCTyIaeT B MOJOHBI, IIOANIPECCOBBIBAETCS U 3aTEM IIPECCYETCsI IIPH 3a-
JTAaHHBIX TEeMIIEpaTypHOM peXHMeE U JaBieHUH. [ 0TOBbIE TUINTHI (pa3Me-
pom 500 x 500 x 7 MM) BEIHEMAIOT U3 (OPMBI M CKIAAUPYIOT. [1o ocHOB-
HBIM XapaKTEPUCTHKaM OHM HE YCTYNAIOT TPAaJULHOHHBIM JPEBECHO-
CTPY’KEYHBIM IIUTaM.

3epHoBbIE Cyxue

KOMMNOHEHTbI oboratntenbHble
KOMNOHEHTHI

XKugkne
oborartutensHble
KOMIMOHEHTbI

PacchinHble cmecn

4]

[paHynupoBaHHblE CMECK

Puc. 48. TexHonozau4yeckasi cxema rpoussodcmea
PacchbInHbIX U 2paHyupoBaHHbIX KOPMO8bIX cMecel:
1 — usmenbqumenu; 2 — dozamopsbl; 3 — cMecumerb; 4 — rpecc;
5 — oxnadumernb; 6 — Mac2HUM
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Nyara Cmona
Kd-MT

1

10 Tnuter
Ha cknag
—

( )

Puc. 49. TexHonozu4yeckasi cxema rnpouzsodcmea
061Ul 0B80YHbIX MAUM:
1 — 6yHKepsbl; 2 — MagHum; 3 — cywurska, 4 — do3amop; 5 — byHkep-
Hakornumerb; 6 — cmecumerb; 7 — chopmyrowiasi MawuHa;,
8 — nodnpeccosuwuk; 9 — npecc; 10 — oxnadumerb

TexHomornyeckas cxeMa mpon3BOICTBA KPOBEIBHBIX U YKYIIOPOUHBIX
MaTepHaJIoB U3 OTXO/I0B KPYIISTHOTO NMPOU3BOACTBA BKIIIOYAET B cE0s 13-
MeJIBUYEeHUE KPYISTHON JIy3rH B IPOOWIIKE, IepeMEIInBaHie ¢ OJINMep-
KaydyKOBBIM KOMIIO3MTOM, pPa3OoTpeBaHHMe NpHW HMHTEHCHBHOM IiepeMe-
IIMBAHWY, BaJIbIIEBAaHUE TUIACTHYHOTO OJHOPOMHOTO Marepuana u ¢op-
MOBaHUE KPOBEJIBHOIO JIUCTA 33AaHHON ToNMHLL. [locne oxnaxkaeHus
MaTepHuall CKaTbIBatOT B OOOMHEI U TIEPEIA0T Ha CKIal. MICIoNb3yIoT Kak
YKPBIBHOM MaTepHall Ipy KPOBEIbHBIX padoTax.

HepCHeKTI/IBHO HUCIIOJIb30BAHNEC prHS[HOﬁ JIY3Tr' B Ka4€CTBEC TOILIMBA.
Ha puc. 50 npencraBiieHa TEXHOJIOTHYECKasi cxeMa MPOU3BOJICTBA TO-
TUTMBHBIX OPUKETOB U3 KPYIISTHOM ITy3TH.
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Tyara
2

1
\E 4 BpukeTbl
Ha cknag
. >
N __.__.}.
-/ /)

Puc. 50. TexHonozauyeckasi cxema rpoussodcmeaa
monnueHbIx bpukemos:
1 — maaHum; 2 — dozamop; 3 — npecc; 4 — KoHeeliep-oxnadumerib

Jly3ra u3 OyHKepa-HaKOMUTENs Yepe3 MarHUTHBIH KOHTPOJIb U 103a-
TOp MOCTYTAeT B Mpecc, Iie OPUKETHPYETCs MPH ONpPEeICHHBIX BIaXK-
HOCTH, TeMIieparype u nasienuu. [lonmepeunoe ceuenune 6pukera 100 x
120 mm, mymaa (200 + 50 MM) oTmrpenemnsieTcss MECTOM H3JI0Ma HEIPEePhIB-
HO BbIJIaBIUBaeMoro Opyca. [locie oxnaxaeHns: OpPUKETHI CKIIIUPYIOT.

OmnbIT SKCIITyaTalui NOAOOHOTO TOIIMBHOTO CBHIPbS MOKA3aJl BHICO-
KHE€ Ka4eCTBEHHbIE XapaKTEPUCTHUKU MpoLecca: TeIIoTa CrOpaHus Kpy-
MISTHOM JIy3TW HaXoAWTCA Ha TpeOyeMOM YPOBHE, COAEp)KaHHE BPETHBIX
BBIOPOCOB B aTMoC(epy CyIIeCTBEHHO HIDKE, YeM TPH COKUTAHUH TPaIu-
IUOHHOTO TOTLTHBA.

2.2. OTxoAabl xneb6onekapHoOM NPOMbILLNIEHHOCTU

2.2.1. HomeHknamypa u knaccugukayusi

K orxomam xiebomnexkapHOTO WU MaKapOHHOTO MPOU3BOJICTBA OTHO-
CATCA: MYYHOW CMET, COOpaHHBIN B NPOWM3BOJICTBEHHBIX II€XaX W Ha
MYYHBIX CKIIaJ]aX, MyYHOH BBIOOH OT BEITPSIXHBAa€MBIX MEIIKOB, XJIeO-
Hasl KPOIIKa, OTXObI OT 3aYMCTKH TECTOMECWIBHBIX U TECTOPa3Ieoy-
HBIX arperaros.

Ha x7e603aBogax psjaoM ¢ MPOU3BOACTBCHHBIMU TOMEIICHUSMH, KaK
ITPABHUIIO, BBIIEIISETCS CIICIUATIBHOE TOMEIIEHHUE WK TUIONIa IKa It ¢00-
pa ¥ BpEeMEHHOTO HAKOIUICHHS XJIEOHBIX OTXONOB, MEpedaBaeMbIX IS
JATEHEHIIIETO UCIIOIb30BAHNS.
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Peannzyemsbie xneOHBIE OTXOIBI COOMPAIOTCS U XPAHSTCS B CIICIHAIh-
HOW Tape — MEeIIKOTape WK APYroi. BEIBO3 0TXO0B OCYIIIECTBISETCS 10
Mepe WX HAKOILJICHUS.

Kpome peannsyembIx OTXOIOB, B OTPaciy Takke o0pa3yeTcsl Mpou3-
BOJICTBEHHBIN U 3KCIICIUIIMOHHBIN Opak.

K mpousBopcTBeHHOMY Opaky OTHOCATCS W3IENus, 3a0paKkoBaHHBIC
KOHTPOJUPYIOINMH CITy>KOaMH BHYTPH W BHE TIPEANIPUATHS 10 (U3UUe-
CKUM U OPTaHOJETITHYECKUM TI0Ka3aTelsiM, HE COOTBETCTBYIOIINE TPeOo-
BaHUSM CTaHJAPTOB U TEXHUUECKUX YCIOBUH.

K skcnenuiuoHHOMYy Opaky OTHOCSITCS H3/eus, 3a0pakoBaHHBIC
¥ BO3BpAIICHHEIE U3 TOPTOBOU CETH C MpPHU3HAKAMHU TOBPEKICHUNA TPU
TTOTPY309HO-PA3TPY30UHBIX pad0Tax WM TPaHCHOPTHPOBaHUHU (medop-
MHPOBaHHbBIE, TOIMOYCHHEIE, JIOMAHEIE), a TAKXKe XJIeO C HCTEKIIIM CPo-
KOM peau3allui.

OTx01p! XJ1e00MEKAPHOTO U MAKAPOHHOTO MPOM3BOJICTB OTHOCSTCSL:

* 10 IPOUCXOXKICHUIO — K PACTUTEIIBHEIM;

* [T0 arperaTHOMY COCTOSTHHIO — K TBEPIBIM;

* TI0 TEXHOJIOTMIECKHUM CTAHSM ITOIYUESHHUS — K 00pa3yeMbIM IpH T1ep-
BUYHOU TIepepaboTKe CHIPhS B MyKOIIPOCEHBATEIILHOM OT/ICIICHUH, Ha CTa-
JIUH pa3eKy, BHITICUKH, CKIaTUPOBAHMS;

* [10 MAaTEPUATIOEMKOCTH — K MAJIOTOHHAKHBIM;

* 110 BO3NEHCTBHUIO HAa OKPYKAIOIIYIO CpeAay — K Oe3BpEIHBIM, HETOK-
CHYHBIM.

[Ipu moiike 00OpymOBaHUS, UHBEHTAPS U JIp. 00pa3yrOTCS TEXHOIO-
THYECKHE BOTHBIE COPOCHI MPEANIPUITHI XJI€OOTIEKapHOW MPOMBIIIICH-
HocTu. CTOYHBIE BOJBI XJ1€003aBOJIOB MO COCTABY 3arps3HEHUH U COAep-
KAHUIO OMOXUMHYECKH Pa3Nararolinxcsi OpraHNueCcKUX BeIecTB OIN3KH
K OBITOBBIM BOJaM W MOTYT OYHMINATHCS COBMECTHO C HUMH Ha OOIIero-
POICKUX OYHCTHBIX COOPYKEHHUSX. [IpOM3BOACTBEHHBIE CTOYHBIE BOJBI
CMEIINBAIOTCS C XO3SIHCTBEHHO-OBITOBEIMI CTOKaMHU U cOpachIBAIOTCS B
KaHAJIU3a1HIo.

Ha puc. 51 mpeacrapiena cxema mepepaOOTKH MEPBUYHOTO CHIPHS
(MyKu) xnebonekapHOi IPOMBIIIUIEHHOCTH C BBIXOZIOM BCEX OTXOOB IPO-
M3BOJICTBEHHOTO IIHKJIA.
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MepBuYHOE Chipbe
(myxka)

OcHOBHOe
npou3BoACTBO

OHoBHas npoaykKuus
xneb6obynounble nsgenns

OTxoabl

BCPy BCPy BCPy BOy BOJ
Myunoi Bbiboii XnebHas lMpoussodcmeerHbiil | | IkcrneQuyuoHHbI
cmem U3 MeWwKos Kpouwika 6pax bpak
Kopm B BosBpat Ha nepepaboTky
HaTypanbHOM BUAE B BUAE MYyYKU

Puc. 51. Cxema obpa3soeaHusi BCP u omxodoe
8 xriebonekapHol ompacnu

2.2.2. Hopmamueb! o6pa3oeaHusi U HanpaeJsieHus
ucnosnb308aHus

B tabx. 34 npeaACTaBICHBI HOPMATUBBI IPOU3BOACTBCHHOI'O, SKCIICAUN-
OWMOHHOI'O 6paKa " pCaIn3yEMbIX OTXOJ0B XJ'IC6OHCK3PHOI>1 IMPOMBINIJICH-

HOCTH.
Ta6nuua 34

HopmaTtuBbl npon3BoacTBEHHOro 6paka U peanusyemMbix OTXOA0B
B XxnebomnekapHon npombiwneHHocTH [91]

[Toka3zarenu Hopwmarus, %

Bpak:

MIPOU3BOJICTBEHHBIN 0,2

DKCITE JUIIMOHHBIN 0,1
Peanusyemble 0TX0/bI HA IPEIPUATHIX 0,1
ITorepu npu XpaHEeHUHN MYKH:

TapHOM 0,15

OecTapHOM 0,09

OTtxozp! X71€00NMEeKapHOTO U MaKapOHHOTO MTPOM3BO/ICTBA TIOJTHOCTHIO
UCTIOJIB3YIOTCSl HA KOPMOBBIE 1I€JIM B )KUBOTHOBOJICTBE M IITUIIEBOJICTBE B
YHCTOM BHJE WM B KadeCcTBE 100aBOK K KOMOUKOPMY.
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Bpak TIpOM3BOACTBEHHBIA M IKCIEAUIIMOHHBIN 03 MHUKpPOOHWOIOTH-
YEeCKOH MOPYH | TNIECEHU BO3BPAIAETCs B TPOM3BOJCTBEHHBIN MK HA
nepepaboTKy B BUIEC MYUKH.

2.3. OTXoAbl NNIOJO0OBOLLHON MPOMbILUSIEHHOCTHU

2.3.1. HomeHKnamypa u knaccugukayusi

B m10100BOIIHOM OTpaciii HMCIONB3YEeTCS MHOTOOOPa3HOE CHIPHE
pacTuTeNbHOrO mpoucxokaeHus — oonee 300 mammenosaunwmii. [1momo-
OBOII[HASI TIPOMBIILJICHHOCTD BBIIYCKAET IIIMPOKHIA aCCOPTUMEHT KOHCEP-
BHPOBAaHHOW MPOYKIMH, KOTOPYI0 MOXXHO pasleluTh Ha TPH TPYIIIHL:
OBOIITHAsI, TOMaTHas U QpykToBasi. K OBOIIHBEIM KOHCEPBAM OTHOCSTCS
3aKyCOYHbIE, 3alpaBOYHbIE, HATYpalbHbIC, MAPUHA/IBI, COKH OBOIIHKIE; K
TOMAT-HBIM — TOMaTHAasl 1acTa U MI0pPe, COYC, TOMATHBIN COK; K ()PYKTO-
BBIM — KOMIIOTbBI, BApEHbE, HDKEMbI, TIOBHIO, KOHPHUTIOPHI, MIOPE, COKH
($bpyKTOBBIE.

B mpomiecce nmpon3BoacTBa OCHOBHOM MPOAYKIIMA B OTPACIH 00pazy-
torcss BCP u oTxomsr mpon3BoAcTBa: TOMAaTHBIE U SIOJOYHBIE BBITEPKH,
SIOJIOUHBIC ¥ BUHOTPAHBIC BEDKUMKH, TOMaTHBIE CEMEHA, TUIOJIOBBIE KO-
CTOYKH, OYMCTKH KapTOoQelis, MOPKOBHU, CBEKJIbI, Ka0auykoB, OaKIiaxaH,
CTBOPKH 3€JICHOTO TOPOIIKA, MOKPOBHBIC JIUCThSI KAITyCThI, BEDKUMKH
TEMHOOKPAIIICHHBIX SITOJ.

OcHOBHBIM KJTaccH(pUKaIMOHHBIM Tpu3HakoM BCP 1 0TX010B SIBIIS-
€TCs CTalusl TEXHOJIOTHYECKOTO Ipolecca (OYrCTKa, TPOTHPaHKE, MTpec-
COBaHUE, pe3Ka, IPOCEUBAHKE), HA KOTOPOU MPOUCXOAUT UX MOTYUYCHHE.

BropuyHblie ChIPbEBBIC PECYPCHI TUIOI0OOBOIIHOM OTPaCIIH:

* [10 arperaTHOMY COCTOSHUIO SIBJISFOTCS TBEP/IBIMU;

* [0 MaTePUATOEMKOCTH OTHOCSITCS K MAJIOTOHHaKHBIM pecypcam;

* CTETIEHb UCTIOIB30BaHMUS — TIOJHAS, UCKITIOUYEHIE COCTABIISIFOT OTXO-
JIbl TEMHOOKPAIIICHHBIX TUIOIOB U ATOJT;

* BO3/ICHCTBUE HA OKPYKAIOIIYIO Cpeay — Oe3BpPETHOE, OTHAKO OTXObI
SIBJIIFOTCSL CKOPOTIOPTSIIIIUMCS CBIPhEM U HYXKIAI0TCS B OBICTPOH Tepepa-
0OTKE WM yTHIIN3ALINH.

[To OmoxmMHUYECKOMY COCTaBy COfEp)KaT OENKOBBIE M MHUHEPAIbHBIC
BEIIECTBA, YIIIEBO/IbI, OOJIBIIIOE KOTMIECTBO BUTAMUHOB M MUKPOAJIEMEH-
TOB.
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Ha puc. 52 mpencraneHa npuHOMITAATIBHAS cXeMa 00pa30BaHUS U
HCIOJb30BaHMUs BTOPUYHBIX CBIPBEBBIX PECYPCOB M OTXOJI0B TUIOA0O0BOLL-
HOUW OTpaciH.

Mpon3BoACTBO TOMATONPOAYKTOB Mpon3BoOACTBO NPOAYKTOB U3 ABNOK

MepBrnyHOE chipbe (TOMAThI) MepBuryHOE chipbe (ABnokN)

1
1
1
1
1
1
i
1
v : v
OcHoBHas i | OcHoBHas
npoayKuns ! | npoaykuma
(KOHUEHT- OcHOBHOE 1| (COK, KOM- OCHOBHOE
pupoBaH- |¢| npous- |p| OTxogbl i | notel, no- | npomus- || OTxoab
Hble ToMa- BOJCTBO ! BMATO, BOJ CTBO
TONpO- 1 AXEM)
OYKTbI) i
BCPJ, ! BCP |
1
TomaTHble cemMeHa, ! ABNoYHbIE BEKUMKH,
TOMaTHbIE BBDKUMKN : A6MoqHbIe BLITEPKM
v ! v
MoBouHoE NPOU3BOACTBO ' Kopm B | MoBouHoe npomaBoACTBo|
(cyxne ToOmMaTHbIE CEMEHa, I | HaTypanb-
CYXMe TOMaTHbIE BbKMMKM) 1 | HOM Buge
i MNoBouHan npoaykuna
' (ABMNOYHBIA NEKTUH 1
! NOPOLLIOK, BOCK)

Puc. 52. Cxema obpa3zosaHusi BCP u omxodos
8 rnodoosowHol ompacsnu

2.3.2. Hopmamuesb! o6pa3oeaHusi u
HanpaeJsieHUsl UcnoJsib308aHus

Bropuunble chIpheBbIe pecypchl TUIOIOOBOIIHON OTPacid MOTYT CO-
CTaBIATH OT 5 10 85% OT MCXOAHOM Macchl epepadaThIBAEMOTO CHIPbS,
WX BHJ 3aBUCHT OT CBIPbs U criocola ero nepepadotku. Hanpumep, mpu
nepepadoTKe 3€JICHOTO TOPOIIKA (C y4eTOM OOTBBI) OTXOMABI JOCTUTAIOT
80%, mpu BBIMyCKe IPOAYKTOB nuTaHus u3 kaproderns — 30-40, 3akycod-
HBIX KOHCEPBOB — B CpefHeM 12, KOHIIEHTPHUPOBAaHHBIX TOMATOIIPOAYKTOB
—4-5%.

ExeromHblif 00beM OTXOIOB KOHCEPBHOHN MIPOMBITIIIEHHOCTH COCTaB-
nsieT 300 ThIC. T. B x03siicTBEHHBIN 000pOT BOBIIEKaeTcs OT 65 1m0 85%
Bcex BCP orpaciu. Yacts orxonoB u BCP ucmons3yrorcs kak ynoope-
HHUSI, CEMEHHOW Marepuall.

Bonpmas gacte orxomoB (1o 70%) HampaBiseTcs Ha KOPM CEBCKO-
XO3STMCTBEHHBIX KHBOTHBIX 1 NTHITEI (Tabi. 35) [66].
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Ta6muua 35

KopmoBasi LeHHOCTb BTOPUYHbIX CbIPpbeBbIX PeCypcoB

KopmoBbie [TepeBapumblit KanopwuitHocts
Cipbe, MpoayKT C,Z[I/IHI/IEILI (B 1 xr) H;)OTCII:I)H, % Ca, mr/% KEaJI/KF ,
KopmoBas myka u3
OTXOJIOB:
KabadkoB 0,72 4,73 128 3301
KaryCThl 0,84 11,21 146 4484
MOPKOBHU 0,87 10,87 190 4650
TOMAaTOB 0,61 13,65 175 5258

[Ipubmmsurensao 30% OTXOMOB IIOAOOBOITHON OTpaciy mepepada-
THIBA€TCSI Ha MPOMBIIIJICHHYIO MPOAYyKUHio. M3 oTX0moB mepepaboTKu
IUIOI0B M OBOIIEH HAa KOHCEPBHBIX 3aBOJIAX, HEKOHIUIIMOHHOTO CBIPbS
W BTOPUYHBIX PECYPCOB MOMYYArOT MEKTHH, QPYKTOBBIC U OBOIIHBIE O-
POIIKH, MIOpE, CyXHe BBDKUMKH, apOMAaTHIECKUE BEIIECTBA, KPACUTEIH,
STUJIOBBIHA CIIMPT, OMOXMMUYECKUH YKCYC, KOPMOBbIE OPHKETHI, 3aI1BOY-
HBIE JKUIKOCTH, Kpaxmall, yIJIeBOAbl, JIeueOHO-NPOPHUIAKTUIECKHE Tpe-
napartsl 1 1p. BeipaboTka npoaykiun 3 BCP MoxeT ocymecTBisATbCS Ha
3aBofiax oTpaciu (YKCyC, CHUPT) WIN MEePEHANPaBIATLCS B APYTHE MPO-
MBILJICHHBIE IPOU3BOJICTBA (TOMaTHOE Macjo, adpa3uBHbBIE BEIIECTBA U3
TJIOJIOBOM KOCTOYKH U JIp.).

Cxema HampaBieHMH IepepabOTKH OTXOAOB M BTOPUYHOTO CHIPBS
IUIOOOBOIIHOTO IIPOX3BOJICTBA IIPEICTaBICHA Ha puC. 53.

| OTxoabl U BTOPUYHOE CblIpbe |

l ! ; !

BbDKMMKM, 04NCTKY, PacTnTenbHble OTX0Ab, OTpaboTaHHoe
obpeskn, koxuua Cemena HecTaHaapT pacTUTenbHOE Macmno
NekTuH, Kpaxman, Kopm | Macno|| JleueBHo- Mopowkn, [[Narotosnenuel| Kopm| |Onuda,|| Perere-
3axeacku || apomaTuveckue|| ckoty npohbunakTu- nope, 3anMBOK ckoty| | mbino || pupo-
YKCyC BeELWlecTBa, Yeckmne HOBblE BaHHOE
MOPOLLKK, npenapartbl BUAbI mMacno
Kpacutenu npoAyKUMKN

Puc. 53. Cxema ucnionb3o8aHusi MO6OYHbIX rPodyKmos
u omxodo8 rnnodoo8owHO20 npouzeodcmea
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2.3.3. TexHonozuu nepepabomku BCP u omxodoe

[IpuopuTeTHBIM yCIIOBHEM MEPEPAOOTKYU ILIOOOBOIIHOTO CHIPhS SB-
JIA€TCS KOMIUICKCHOE €r0o HCIIOJIb30BAHUE C IMOATAIHLIM H3BJICYCHUEM
BCEX LIEHHBIX KOMIIOHEHTOB. Ha npakTuke naHHbIM OpUHIUI peaTnu3yeT-
Cs TIyTeM BHEAPEHUS KOMIUIEKCHBIX (0€30TXOMHBIX) HITH MaJOOTXOTHBIX
TeXHONIOTHH. TexHOIOTHH MepepaboTKH BTOPUIHBIX PECYPCOB SBISAIOTCS
COCTaBHOM YaCThIO KOMIUIEKCHOW NepepabOTKH.

B Tabn. 36 npencraBieHbl 0€30TXOAHBIC TEXHOJIOTHUECKHUE TPOCKTHI,
peajiu3yeMbie B IJIOIOOBOIIHOM OTPaciy, a TAKKE TEXHOJIOTMU Mepepa-
OOTKH BTOPUYHOTO CHIPbSL.

Tab6numa 36

KoMnnekcHble TeXHONorum nepepaboTku NNo400BOLHOIO Chipbs
M BTOPUYHbLIX pecypcoB oTpacnu

TexHONOTHSA PazpaboTunk D dexr
KommiekcHas nepepa- | Bonrorpaackas 'CXA |bezorxonnas mnepepaboTka
00TKa II10/10B Oax4eBbIX CBIPBSI: CEMEHa HCIHOIb3YIOT
KyJIBTYP KaK OCEBHOM MaTepHa nin

JUIsl IPOU3BOJICTBA JIedeOHO-
npoduIakTHYECKUX Ipena-
ParoB; U3 KOPOK IPOU3BOAAT
I[yKaThl; U3 MSAKOTH IUIOIOB
— TIOPOILIOK, IIOPE, JKEMBI,
MOBHIO; COK HCIIONIB3YeTCs
B CBE)KEM BHJIE
KommnekcHas nepepa- CeBepokaBkaszckuii  |[lomydenne apOy3HBIX awcC-
0oTka apOy30B 3oHaabHBI HUU camo- |TUISHTOB W3 HEKOHIUIIH-
BOJICTBA U BUHOTPA/Iap- [OHHBIX IUIOOB M M3JIMIIKOB
ctBa; 3A0 «KombOuHar |ypoxas

«Teyuexckuin»
KommuiexkcHast mepepa- I'HY BHUUKOII  (IlomyueHne M3 BTOPHYHOTO
00TKa YecHOKa CBIPBSI U OTXOZIOB IPOTYKTOB
C perynupyeMbIM COfepiKa-
HHEM OMOJIOTUYECKH aKTHB-
HBIX BEIIECTB IMPOQPHILHOIO
Ha3Ha4YeHUS
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Ipooonscenue mabn. 36

TexHomorus

Pazpaborank

Db dexr

KommnekcHas nepepa-
60TKa peBeHs

XabapoBckas rocynap-
CTBEHHAs aKaJIeMus
SKOHOMUKH H TIPaBa;

TuxookeaHckuii rocy-

JTapCTBEHHbBIN SKOHOMU-
YECKUH YHUBEPCUTET

IlomydyeHue U3 BTOPUYHOIO
CBIPBSI MOTUGHUIIUPOBAHHO-
r0, COXPAaHSIIOLIETO LENI0CT-
HOCTh PACTUTEIBHBIX BO-
JIOKOH TIpu JayIbHeiei
TepMooOpaboTke, momyda-
Opukara U3 peBeHs

bezoTrxonnas nepepa-
0O0TKa paCTUTEIILHOTO
CBIPbs C YU4aCTUEM
MHUKPOOPTaHU3MOB

Huxeroponckuiit HUN
STIHIEMHOJIOTHH U
MHKPOOHOJIOTHU

[Tomydyenne OuonorUYeCcKu
[EHHBIX  MOJIOYHO-KHCIIBIX
3aKBAaCOK U3 COKOBBIX BBI-
KHMOK

[TepepaboTka 0TX010B
CBEKJIBI CTOJIOBOM

JlanpHeBOCTOUHAs TOCY-
JapCTBEHHAs aKaJeMHs
SKOHOMHMKH H YIIpaB-
JICHUA

[Ipon3BoACcTBO  MHIIEBBIX
KpacuTeslel, MOPOLIKOBBIX
UHIPEIUEHTOB IS IHIIE-
BOM MPOMBIIIIIEHHOCTH

[epepaboTka TBEpABIX
OTXOZI0B PACTUTEIILHOTO
CBIpbs

Bonrorpanckuit HUN
MSICOMOJIOYHOTO CKOTO-
BOJICTBA U NepepaboTKu

MIPOAYKIIMH KUBOTHO-

BOJICTBA

IIponsBoacTBo  copOeHTOB
JJId OUYMCTKU BOJHBLIX pac-
TBOPOB OT TSKEJIBIX MCTaJl-
JIOB M OpraHWYeCcKUX Kpa-
cuTenei, COpOCHTOB IS
BBIBCJICHUA TSXKCIIBIX METAJI-
JIOB U3 OpraHu3Ma CeJbCKO-
XO3SIMCTBEHHBIX JKHUBOTHBIX
IIPU CKapMIIUBaHUU

H3srorosnenue KoH-
CEpBOB U3 BTOPUYHOTO
CBhIPbS TUIIEBBIX IPOU3-
BOJICTB

I'Y Kpacnosipckuii
HWMU xpanenus u nepe-
pabOTKH CeNbX03Mpo-
JIYKLIHUH

N3roTtoBiieHnEe KOHCEPBOB C
J00aBIeHUEM APYIUX KOM-
MIOHEHTOB B BHUJE MIOpE U
mact

YTunuzanus ceMsaH
rpaHara

AO «Xumpapm»;
IOKT'Y um. M. Aye3osa
(1. IIpIMKeHT,
Kazaxcran)

[TonydyeHue HeTpaaUIIMOH-
HOTO PaCTUTEIHLHOTO Macja
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Ipooonscenue mabn. 36

TexHonorus PazpaboTunk O dexr

Besorxonnas xommeke- |[ocynapcTBenHslii yHU- |13 BBDKMMOK TI'paHara Io-
Hasl TEXHOJIOTHS TIepepa- |BepcureT Akakus Llepe-|imyuator Ouomnpemnapar
OOTKHM IJIOIOB I'paHaTa tesu (Ipy3ns) cupona-kpacurens  «lpa-
Har», KOTOPBIH HCIHONB3Y-
I0T B KayecTBE KOHBSIYHOU
OCHOBEI. VI3 ceMsiH 1 KOpPOK
MOJIy4aroT MYKy, 3aTeM Mac-
JI0, UCIIOJIb3yEMOE B KOCMeE-
Tuke. CHUpTOBOM 3KCTPAKT
13 BBDKUMOK IIPUMEHSIOT B
KadecTBe JOOABOK K 3yOHOI
racre, IIaMITyHSIM, KpeMam
JUISL YK ¥ HOT

VYrunuzanus BuHorpaa- | CraBpononsckuii [AY |[lonydyenne HeTpaIulvoH-

HBIX KOCTOUEK HOTO PaCTUTEIHLHOTO Macia
ITepepaboTka 110708 I'HY HUU nume-  |IlonydyeHue OHONOTHYECKH
1 OTXOA0B IIMIIOBHHKA, KOHHCHTpaTHOﬂ IIpoO- |aKTUBHBIX KOMIIOHCHTOB
MaJIMHbI, KaJINHBbI MBIINIJICHHOCTHU U
ClelMalbHOM MUILEBOU
TEXHOJIOI'HU

Ha puc. 54 npencrasnena 6a3oBas cxema KOMIUICKCHOH TIepepadOTKu
siomok u rpym (BHUHUKOI).

TexHOMOTHSA 7151 KOMIUIEKCHOU TIepepaOOTKH ChIPhs BKIIFOUAET oA~
9y CHIPbSl B MOCYHYIO MAIIMHY, 3aT€M B 3JIEKTPOILIa3MOJIN3aTop, APOOHII-
Ky ¥ HIHEKOBBIN mipecc. [Ipoiins skcTpakTop U ONaHIIMpPOBATEb, ChIPhE
MIOTIaJIaeT B JIEKAHTEP U Cemaparop.

CHsTHE KYTUKYISIPHOTO CJI0S (BOCKA) ¢ TTIOBEPXHOCTH SIOJOK M TPYIII
ra3o000pa3HOI JABYOKHCHIO YIIIEpO/a YCKOPSET MPOIECC MOCIEAYIOIeH
CyLIKHU TIoaoB B 1,5-1,7 pasa.

BeckucnorHoe 1 6eccnupToBOE MOMyYeHNE EKTHHA U TIEKTHUHOBBIX KOH-
LIEHTPATOB MO3BOJIAET YBEJIMYUTH UCIOIB30BAHHUE SIOJIOUHBIX BEDKHMOK.

W3Bnedenue macia n3 CeMsiH 1 apOMaTHIECKIX BEIIECTB U3 BBIKIMOK
OCYIIECTBIISIETCS Ha SKCTPAKIIHOHHOM MOJYIIE, SKCTPAareHTOM B KOTOPOM
SIBIISIETCS JKUJIKAs IByOKUCH YIJIepoJa.
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Puc. 54. Cxema KomnekcHoul nepepabomku s6510K U epyw

B texHonorngeckyto cxemy nepepaboTKy 070K U IPYII BXOIAT TaK-
K€ TOPU30HTAIBHBIN JONACTHON SKCTPAKTOP AJIS MoidydeHus: quddysu-
OHHBIX COKOB M3 BBKUMOK, POTOPHBIM METaJUIOKEpaMUYECKUI MUKPO-U
yABTPaUIBTP, BAKYYMHBIH KOHIIEHTPATOP, MAIIWHBI I PE3KH U yAajie-
HUS CEPALIEBUHBI TPYII U SIOJIOK.

B nuaun ans nonmydenust 1udy3uoHHBIX COKOB U3 CHIPbSI U BBDKUMOK
YCTaHOBJIEHBI AEKTPOIIIa3MOJIN3aTOpP U MPECC-CTEKaTeNb B 3KCTPAKTOP
koHcTpykunn BHMUKOIIL. OOopynoBaHne MOXKHO HCIIONIB30BaTh Kak
JUI LIEJIOTO CBIPBsI, TAK M JUIA BBDKUMOK ITOCJIE OTIPECCOBAHHOIO COKa.
Besorxomuocts Texuomornu gocruraet 90-95%.

B cBs31 ¢ BBICOKOI KHCIIOTHOCTBIO M OTPHILATENFHBIM BIMSHUEM Ha
00MEH BEIEeCTB, CKAPMIIMBAHUE CBEXKUX SIONOYHBIX BBIKUMOK CEJIBCKO-
XO03S5I1ICTBEHHBIM >KUBOTHBIM HeskenarenbHo. CHII0COBaHHUE SIOTOUHBIX OT-
XOJIOB JJIs1 CHUKEHHA X KHCIIOTHOCTH JIaeT XOpoIue pe3ynsTarsl. OnHa-
KO ISl 9TOT0 HEOOXOAMMBI OOJIBIIHE MO MIIOMIAAH, JOJITOCPOYHbIC KaIlH-
TaJbHbIe XpaHwiniia. I(PEeKTHBHA TaKKe CYIIKa OTXOIOB Ha arperarax
ABM c mocrnenyromuMm rpanyiupoBaHueM. bomee xkommakTHas ¢opma
IpaHy/ [O3BOJISET COKPAaTUTh HEOOXOAMMYIO €EMKOCTh CKJIAZCKHUX IOMe-
LIEHUH, MEXaHW3UPOBATh MPOLECC pa3layl KOpMa Ha MECTax M yMEHb-
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LINTh NOTEPU MPOAYKTA HPU TpaHCHOPTUpoBKe. OOHAKO TEPMUUIECKHE
croco0bl 00pPaOdOTKH MIIOAO0OBOILIHBIX OTXOJ0B TPEOYIOT 3HAUYUTEIBHBIX
JHEpPreTUYEeCKUX 3arpar.

Crnemmanuctel MuulAY (. MuuypHuHCK) pa3paboTaid TeXHOJIOTHIO
MIPECCOBaHUS SIOJTOTHBIX BEIKUMOK, 00€CTICUNBAIONTYI0 HANOOIBITYIO CO-
XPaHHOCTb IIUTATENIbHBIX BEIECTB TP MUHUMAJIBHBIX YHEPro3arpaTax.

OCHOBHBIM 000PYIOBaHHEM TEXHOJIOTHUECKON JTMHUH SIBISIOTCS IiIe-
cTepeH4aThle rpaHyasTopel. Ha ¢oHe mpeccoB M3BECTHBIX KOHCTPYK-
LU mecTepeHYarsle TPaHyssITOphl ¢ 3yOuaTbIMU KOJI€CaMH OTINYAIOT-
Csl YCTOMYMBBIM TEXHOJOTMYECKHM IMPOLECCOM (OPMUPOBAHUS TPaAHYI
(OpHuKeTOB), OTIIMYAIOTCSI KOMITAKTHOCTHIO, HU3KUM YPOBHEM JHEPTOEM-
koctu TpanynupoBanus (10 36-40 xJ[x/kr) m OpukernpoBanus (10 80
k/[x/Kkr) cMecell. MarpudHbIe TpaHyIATOPBI KoblieBoro tuna OI'M-0,8
3atpaunBaroT 10 90-100 k/[x/kr. [Ipon3BOANTENHEHOCTD HIECTEPEHYATOTO
TpaHyJIsTOpa 3aBUCUT OT TEOMETPUYECKHX apaMeTPOB 3yObeB, 00yCIIOB-
JUBAIOIINX MaKCHMaJIbHYIO MOZady KOpMa Ha MPECCOBAHUE.

st permeHust poOiieMbl M3NMHIMHEH BIQKHOCTH SIOJIOYHBIX BBIKH-
MOK B KOPMOCMECH 11€JIeCO00Pa3HO BBOAUTH KOMIIOHEHTHI IIOHM>KEHHOM
BIIXKHOCTH: COJIOMY (BIakHOCThH 11,5%), n3MenB4eHHYI0 Ha MEJIbHUIIE
¢dypaxnyto mmenuny (10%) u Apyrue UHIPEAUECHTEL.

[1710100BOIIIHBIE OTXOABI SIBISIOTCS XOPOILINM HCXOJHBIM CHIPbEM IS
MPOM3BO/ICTBA OHo3TaHONA. B wacTHOCTH, B OMOIHEPTeTHKE MOXKET HC-
TTOJIB30BATHCA COK OPaKOBaHHBIX W HEKOHIWUIIMOHHBIX apOy30B. OKOJIO
20% apOy30B KaXAblii IOl OCTAETCs B TIOJIC M3-32 TIOBPEXKACHUH OBEPX-
HOCTH WJIM HenpaBWIbHOHN (opMbl. Cok apOy30B SIBISIETCS UCTOUHHUKOM
nerko)epMEHTUPYEMBIX CaXapoB, COpaXWBaeMbIX ISl MPOHM3BOACTBA
6uosranona. [logcueTsl yueHBIX MOKa3ald, YTO MPU TEXHOIOTHYECKOM
mporiecce, mo3BodsionieM noiay4duts 0,4 r sTuioBoro cnimpra u3 1 r caxa-
pa, ¢ 1 ra 6axum MoxxHO coOpath 220 i1 aTaHoma. Kpome Toro, apOy3HBIH
COK SIBJISIETCSI ICTOYHUKOM IIPHUPOIHOIO KPACHOI'O KPACUTENsl JIMKOIMHA,
00J1a1a101I1eTO aHTHOKCUIAHTHBIMU CBOMCTBaMH, a TaKkKe€ aMUHOKHCIIO-
Tl L-muTpynuHa — momysisipHOH OHonornieckoi J00aBKU K MHLIE.

[lepcrieKTHBHBIM HampaBIeHHUEM MIEPepabOTKH OTXOIOB IJIOAOOBOII-
HOW OTpaciy ABJISETCS MPOU3BOICTBO Ha X OCHOBE AMCIIEPTUPOBAHHBIX
MPONYKTOB. JlaHHbBIE TEXHOJIOTMM OTHOCATCS K INIyOOKOH mepepaboTke
PacTUTETBLHOTO CBHIPbSI U BKJIIOYAIOT B Ce0sl MPOM3BOACTBO ITOPOLIKOB,
IIOpE, MacT, COyCOB.
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ITopouiky u3 MI040B U OBOLIEH IUPOKO UCHOB3YIOTCS HACEICHHUEM,
MPEINPUATHSIMYI THIIEBOW MPOMBIIUIEHHOCTH U OOIIECTBEHHOTO ITHTA-
HUS B KQUECTBE MUINEBLIX U BKYCOBBIX JO0ABOK, KpacUTENICH HATYyPallb-
HOTO MPOUCXOXkKCHUS. KOMIIJIEKC OMOJIOTMYECKH aKTUBHBIX BEIICCTB,
coliepXaluics B MOPOIIKaX, CYIIECTBEHHO MOBBIIIAET MUIIEBYIO 1I€H-
HOCTb MPOAYKTOB, N3TOTOBJIECHHBIX C X BKIFOUCHUEM.

Ha puc. 55 npencraBieHa TEXHOJIOTHs MOMYyYEHUS KpPacHBIX MULIE-
BBIX KpacuTelel U3 BEDKUMOK TEMHOOKPAIIIEHHBIX IJIOOB U SITOI.

1 5 6 7

Puc. 55. Cxema nuHuu 0ris Marnoomxo0Hou repepabomku
MEeMHOOKpaweHHo20 M100080-51200H020 Cbipbsi: 1 — MOEYHO-
UHCMEKUUOHHBIL cemyambil mpaHcriopmep; 2 — ckpebkoabil

mpaHcriopmep,; 3 — anekmponia3Mmonusamop; 4 — npecc-cmexkameris;
5 — wHekosbIl mpaHcropmep,; 6 — akecmpakmop; 7 — eMKOCMb;
8 — ycmaHoeka 0ns1 HagpesaHusi 800bi; 9-10 — emkocmu; 11 — Opobursika

C nenplo yBeJIMYEHUS BBIXOAA JKUAKOM (hpakIMU U3 BBDKUMOK ArOJ
U TUIOJIOB NMPOU3BOIAT KOHTAKTHYIO 00pabOTKy CBIPbS SJIEKTPUYCCKUM
TOKOM — JJIEKTPOIUIa3MOoJin3. B pesynbrare MOBpeXAaroTcsl LUTOIIa3-
MEHHBIE 000JIOUKH PACTUTENBHOM TKaHU, 4TO Ha 5-20% yBenTUUnBaceT co-
KOOTJa4y TpH MOCIECAYIONIEM ITPECCOBAHUH M 3KCTParHPOBAHUH CHIPBHSI.
B xadecTBe omHOTO U3 CITOCOO0B MOBHITIIEHUS d(H(DEKTUBHOCTH SKCTPaTH-
POBaHMSI BO3MOXKHO HCIIOJIb30BAHNE MEXaHUIECKHUX KOIeOaHNi HU3Ko4a-
CTOTHBIX WJIN YABTPa3ByKOBBIX. BBIX0 3KCTPaKTUBHBIX BELIECTB 110 JaH-
Holi TexHOonoruu coctanisieT 80-90% u Gonee OT UCXOIHOTO COACPKAHUS
KOMIIOHEHTOB B BBKHIMKE.

B Tabn. 37 mpencraBieHbl TEXHOJOTHYECKHE MPUEMBI TOTYYCHHS
MOPOIIKOOOPa3HBIX MPOAYKTOB M HATYPaJIbHBIX KpacuTeseil U3 IIog00-
BOILIHOTO CHIPBS X OTXOZOB.
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Tabmuna 37

CoBpeMeHHble TEXHONMOrMu NPOU3BOACTBA KpacuTenemn
M NOPOLLUKOOGpPa3HbIX NPOAYKTOB N3 OCHOBHOFO U BTOPUYHOIO
CbIpbsi NNIOJO0O0BOLHON OTpacnu

TexHomorus

PazpaboTunk

Kparkast xapakTeprcTHKa

IIpou3BoacTBO HaTypalib-
HBIX TTOPOIITKOBBIX KOH-
[IEHTPATOB U3 TOMAaTOB

IIyTeM HHU3KOTEeMIeparyp-
HOTO 00€3BOKMBaHUS B

Bakyyme (HOB)

Hayuno-sxcneptHoe
0011eCTBO «DIBTPOH»

ObecrieunBaeT KUNCHUE U
HCTIApEHHE BOABI B BaKyyMe
npu temneparype 20-50°C.
Ilpu »>TOM mpoUCXOAUT
(pakuroOHUpPOBAHUE KUI-
KO Macchl Ha YHCTYIO BOAY,
TBepaoe (Cyxoe) BEmEeCTBO
BJIAXKHOCTBIO 10 1% U ra-
3000pa3HBI AKOIOTHYECKH
6e30TmacHbIA BBIXJION

IIpon3BoACTBO MUIEBBIX
MOPOLIKOB

I'HY BHUUKOII

KonnentpupoBanue  1mpo-
JYKTa JIOCTUTaeTcsl BO3JCH-
CTBHEM JIMOKCHJIA YIVIEpO-
Jla, a30Ta WM 3aKKCH a30Ta
C pacxoioM HWXXE KPHTH-
YEeCcKOTo 3HavyeHHs. Ymapu-
BaHME IPOUCXOIUT BO Bpa-
matommemMcs  6apOoTaKHOM
cIoe, mpolecc HHTEHCHH-
UpyeTcsi TeHepUPYEMbIM
MIOTOKOM TEIUIOHOCHUTEJIST |
YABTPa3BYKOBBIMH  KoJieOa-
HUsMU.  PacmbumurensHas
CYIIKa TaKXe MPOUCXOIHUT
B TIOJIE YIIBTPa3ByKOBBIX KO-
nebaHuit

ITpou3BoaCTBO OBICTPO-
PacTBOPUMBIX TIOPOIIKOB
U3 PaCTUTEIBHOTO ChIPhsI

I'HY BHUUKOIT

Hcnone3yercs KOMOMHUPO-
BaHHBIN crtocod cymku. UH-
CTaHT — MOPOLIOK XapakTe-
pu3yeTcs yaydIIEeHHOH BOC-
CTaHABINBAEMOCTBIO  TIPH
TIOJTy"€HHUH LETIOTO MPOIYyK-
Ta B OTINYHE OT TPAIUIMOH-
HBIX TEXHOJIOTHH
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Ipooonacenue mabn. 37

TexHonorus Pazpabotunk Kparkas xapaxkrepuctuka

IIpemobpaboTka CBIPBS
(hepMEHTHEIM KOMILIICKCOM
HEJDIOBEPUINH — TEKTO(O-
eruguH 3:1 oOecmeunBaer
Ooee BEICOKHIT BBIXOJ Kpa-
CAIIUX BEIIECTB

IIpousBoacTBO HaTypab-
HBIX MHUIIEBBIX KPACHTE-
JeH ¢ UCIOIb30BaHUEM
(hepMEHTATHBHOTO KaTa-
m3a

MockoBckuii rocyaap-
CTBEHHBIN YHHBEPCUTET
MUILEBBIX POU3BOJICTB

[IpencraBneHHble TEXHOJOTUH OOECHEYMBAIOT MIaisAmue pabdoune
YCITIOBUSI [UIsl CBIPS: CHW)KAIOT WJIM TIONHOCTBIO HCKIIIOUAIOT BO3/ICH-
CTBHE BBICOKHX TEMIIEpATyp, MOJHEE HCIONB3YIOT CHIPHEBOH pecypc,
00eCIeyrBarOT MAaKCUMAIIbHOE COXPAHEHHUE TOJIC3HBIX CBOWCTB PAaCTH-
TEJILHOTO MaTepuaia.

2.3.4. Omxo0bI nepepabomku kapmodgbesisi

IIpu npousBoncTBe Kapro(enenponyKToB Ha OIEpalusix HOArOTOB-
K{ CBIpbs (MOMKaA, MHCHEKINS, OYUCTKA OT KOXKYpbI, JOOUHCTKA, PE3Ka,
OnaHIMpoBaHUe, BapKa) 00pa3yeTcst OONMbIIOE KOJIMIECTBO OTXO/OB.

KonnuecTBo ux mpu ouucTKe KapToQesis 3aBUCUT OT KaueCTBa ChIPhS
U IPUMEHSIEMOTO CI0c00a OYMCTKH (MEXaHWYEeCKHUIl, TepMUUECKUMA, XU-
mudeckuii). [Ipn MexaHHUUecKoi ouMcTKe KapTodens B mpolecce mpo-
M3BOJICTBA OBICTPO3aMOPOKEHHOTO TapHUPHOTO KapToders obpazyeTcs
6onee 60% 0TX0I0B, MPH NMAPOBOM criocobe ouucTKU obpasyercsa 48%

oTxooB (Tabm. 38).
Tabmnma 38

HopmatuBbl o6pa3oBaHus U c6opa oTxoaoB Kaptocpens [90]

Hopwma o6pa3zoBa-

Hopwma cbopa BTO-
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Haumenosanue Cnoco0bI O4KCT- PHUYHOTIO CBIPbA OT
HUS BTOPUYIHOTO
KapToheNenpoayKToB KK KapTodenst 0 Macchl nepepado-
CBIPBS, %o o
TaHHOI'O ChIPbA, %
1 2 3 4
Cyxoe kapTo(ebHoe
MIOpEe B BUAE:
KpYIKU ITaposoit 41,5 39,3
XJIOIIEEB -«- 431 40,9




IIpooonocenue maba. 38

1 2 3 4

rpaHyia ITapoBoit 37,6 354
Kaprodenb rapHupHbIi [Tapogoi, 48,5 39,3
OBICTPO3aMOPOXKEHHBIN | MEXaHUYECKUH 66,7 46,5
Kaprodens xpycrsammuit | MexaHn4eckuii 31,2 28.9
buTouku kaprodensHbie [Tapooit 46,6 44,6
OBICTPO3aMOPO’KCHHBIE
Cymenslit kaprodens [Taposoit 33,0 30,8

[To 6moxXUMUYECKOMY COCTaBY OTXOIbI IepepadOTKH KapTohes SBIsI-
FOTCS IIEHHBIM UCXOJIHBIM CBHIPbeM. XUMHUECKHI COCTaB OTXOJ0B KapToO-
(enst K Macce CyXux BelecTs, %: kpaxman — 56,80; a30TUCTHIE BEIIECTBA
—0,59; kneruarka — 6,99; MuHepanpHbIC BelecTBa — 15,5; pacTBopuMbIe
yIJIEBOABI — 2; Ipoure BemecTra — 18,12,

[Ipu BEIpaOOTKE MPOAYKIIMU OTXOBI MOJYYAIOT B BUAEC HEKOHIUIIH-
OHHBIX KJIIyOHEH, KOXKYPBI, ME3TH, KyCOUYKOB KapTo(ess B BHIIE CPE3OB C
KITyOHEH, MOyKIeHCTEpU30BaHHBIX OYUCTOK TOCJE MAPOBOIOTEPMHYE-
cKoil 00paboTKH KapTodes.

B Tabn. 39 npencraBieHsl BUABI OTXOAOB MPOU3BOACTBA KapTodere-
MPOAYKTOB U CIIOCOOBI UX MEPepadOTKH.

OCHOBHBIM HaITPaBJICHHEM HCIIOJIB30BAHUS OTXOIOB KapToQes sB-
nsieTcsl KopMoBoe. YacTh MmorydaeMbIX OTXOA0B MOXKET OBITh MUCIIONB30-
BaHa JiJIs POU3BOCTBA MUILEBIX POIYKTOB.

OTxozasl kapTodens cogepkaTr 3HAYUTEIbHOE KOJIMIECTBO Kpaxma-
Jla ¥ MOTYT HCTIOJI30BaThCs JJIsSl €T0 TPOU3BOJICTBA. Tak, KOMUYEeCTBO
Kpaxmaja, KOTOPO€ MOXET OBITh MOJYyYSHO MPH MepepadoTKe HEKOH-
IHAIHOHHOTO KapTodens mocie KanrnOpoBaHUs, MEXaHUIECKOW YUCT-
KU KIyOHE#, 0TX0JJ0B JOOYUCTKHU ¥ HHCIIEKIIMU, OTXOJIOB, 00pa3oBaH-
HBIX IIPH MPOMBIBAHUU pe3aHoro kaprodens, cocraiseT ot 0,34 no
5,47 T B CyTKH.

OcTaBmiasicss mociie M3BJICUCHHS Kpaxmajia Me3ra OT)KUMAaeTcs Ha
MPECCe U TaKKe UCIOIb3YETCsl Ha KOPM CKOTY.
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Ta6muna 39

OTxoabl Nnpon3BOACTBa KapTodenenpoayKToB U CNOCOObI

Ux nepepadboTku

Y4acTku 00pa3oBaHus
OTXOZI0B

HaumenoBanne 0TX010B

Croco0b1 nepepaboTku

WHCceKus ChIporo Kap-
Toens

[Taporepmuueckas O4uCT-
Ka

WHucnekuus pe3aHoro kap-
Todenst

Ha BrIXOI€ M3 OIHOBAIB-
LIEBOH CYIIMIIKH

Wucneknus nepen ¢pacos-
KO 0OKapeHHBIX KapTo-
(enenponykToB

[Tocne oTmMBIBOYHOTO 6a-

pabana Mpu MPOU3BOJCTBE
XPYCTAIIEro KapTodess

3arHuBIINi KapTOQETh
C MEXaHW4YECKUMH TI0-
BPEKICHUAMHU

Mesra, KyCO4KHu KapTo-
Gens

Kycouku kaprodens

Otxons! kKaprodens
CYIIEHOTO M ITIopeodpas-
HOTO

JloM, OTXOIBI KapEHOTO
KapTodens

KpaxmanbpHoe MO1049KO

Ha xpaxman nim xopm
KapTOQETBHBIN CHIPOi

Ha xopwM ckoty

Ha xopm ckoty

Ha xopm ckoty

Ha xopmM cxoty

Cymika Ha Kpaxman
MepBOro copra

2.4. OTxX04bl MAacNoOXUPOBOW NPOMbILLNEHHOCTH

2.4.1. Homernknamypa u knaccugukayusi

B MacnoxxupoBoii MPOMBIIIIEHHOCTH TIPH MTepepadOTKe CeMsH Mac-
JUYHBIX KYJIBTYp, IPOU3BOJCTBE PACTUTEIBLHOIO Macia, MaprapHHOBOI
MPOAYKIIMHN U MaiioHe3a 00pa3yroTcst mooouHbIe MpoaykTel, BCP u ot-
XOJIbl: TOCOHEYHAs JIy3ra, KMBIX, WPOT, pocdaTuanble KOHICHTpa-
ThI, COAIICTOYHBIC JKUPBI, TOTOHBI A€30[0Palnu, OTPadOTaHHBIN PUIh-
TPYIOIINH MMOPOIIOK M KaTalu3aTop, COMOBbIE pacTBOPHI, T'YIPOH, CTOY-

HBIC BOJBI.
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BCP u 0oTX015I MaCIOXXHPOBOH MPOMBIIIEHHOCTH KJIACCUPUITHPYIOT
B 3aBHCHMOCTH OT TEXHOJIIOTHYECKOH cTaanuu 00pa3oBaHUS:

Ha CTaJIMU MPECCOBaHUs U (HOPIIPECCOBAHUS — IKCTPAKIIUN MACIIOCEe-
MsIH 00Pa3yIOTCs JKMBIX, IIPOT, JIy3Ta;

ruaparaiuy Macia — pocdaruaHble KOHIICHTPATHI;

HEHTpaTu3aiy WK MIeIOYHON paduHAIIMA — COAIICTOYHBIE )KUPBI U
0TpabOTaHHBIE MIEIOYHBIC PACTBOPHI,

oTOenMBaHus Macia — OTOSIbHBIE TIIUHBL;

JI€30/10paIiy PAaCTUTEIHLHOTO Maclia U >KUPOB — IIOTOHBI A€30/I0PAalIH;

TUIPOTCHU3AIMY Macell ¥ JKUPOB — OTPaO0OTaHHBIN KaTaau3arop;

¢unpTpannu Macen — oTpaObOTaHHBIN MOPOIIOK.

HexoTopsie 0TX0BI HCTIONB3YIOTCS MIPH MTPOU3BOICTBE MBLITA, OA(DEI,
MalioHe3a, OJIEHa, CTeapuHa, TIHIIEPHHA.

ITo crenenu ucnons3zoBanuss BCP u orxoasl moapasaeistoTcs Ha UC-
I0JIb3YyEMbIE ¥ MaJIOUCTIONb3yEMBbIC.

K wucrnonb3yeMbIM OTHOCSTCS: TOACOJTHEUHAs JIy3ra, JKMBIX, IIPOT,
¢ocdaruaHbIe KOHLIEHTPATHI, COATICTOKH, OTOENbHAS 3€MJIs, TIOTOHBI Jie-
30/10pallii, TYIPOHBI.

K manoucnonp3yemMbiM — oTpabOTaHHBIE KaTaJM3aTOPHI, IIEIOYHBIC
PacTBOPBI, PHIBTPYIONIUE TOPOIIKH.

ITo o6bemMam 0Opa3oBaHMs OTXOABI MAaCIOKUPOBOK OTpaciy Moapas-
JIEJSIFOTCS. HAa MHOTOTOHH)KHBIE W MaJIOTOHHaXXKHBIE. K MHOTOTOHHaXK-
HBIM OTHOCSITCS JTy3Ta, KMBIX, IIIPOT, COANICTOKH. Bce ocranbHbIe BUABI
OTXOJIOB SIBIITIOTCS MAJIOTOHHAKHBIMU.

Ha puc. 56 npencrasieHa NpUHIMIIMATBHAS CXeMa YKHPOIIepepadboT-
KH C BBIXOJIOM BCEX OTXOOB MPOU3BOJICTBEHHOTO ITUKJIA.

2.4.2. Hopmamueb! 06pa3oeaHUsi U HanpaeJieHUsl
ucrnosib308aHus

N3 obmrero konmmuecTBa OTXOMOB MAaCIIOKHPOBOM OTPACIHM Ha IOJTIO
AKMBIX0OB IIpuxonutcs 35-37%; Ha nomto mpoToB — 40-42; my3ra cocTas-
et — 13-15% Bcex 0TX040B; COArCTOKH — 5-7%.

B Tabn. 40 npencrarnensl 00beMbl 00pazoBanust BCP u oTxo010B 0T-
pacivi B TWHAMHKE 3a MOCIETHIE TO/IbI.
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CemeHa NOACONMHEYHUKa

[

¢ MNoaconHevHas
Macno nysra
Mpec- | OkcTpak-
coBoOE LUnoHHOe
\ 4 n
| Mmapatauns ’ dochaTtngbl I ViAparauma
¢ PaduHauns
| BuHTtepnaauna |—->Bocn<m v l
Mmaponus TexHuJeckmil
Coan- canomac B
| PacbuHaums CTOK MbInoBapeHun
¢ KupHble
OT6enbHLIE KNCNOThI | InuuepuHoBas |
| Otbenka TVHG! l BOA2 ¢
Kanbuuesbie
UcTUNNALNS
HesogopaLms |— | A o I' CONM KUPHBIX
KMCNoT
[1oroHbI
Lesojopauunn TyApoH
v
o v Bbinapka
anoHes TEXHUMECKOTO
| MbinosapeHnue | rnuuepuHa
A 4 l
r‘ Tmaporexnsauns | AvcTunnsiums ‘
MoaMbINbHBIN
OtpaboTaHHblil uenok
Karanusatop
A 4
OtpaboTtaHHasn | Fauepun " fYApoH ‘
duneTpyloLwas | Canomac |
TKaHb
A 4
Pektudpukaumna nx-
Kupoeble NOroHsI |<— AunBnAyasibHON
KUCINOTbI
| MaprapuH |
\ 4
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Ta6muna 40

O6bembl o6pasoBaHua BCP n otxogos macnoxupoBoro nponssoacrsa
no roaam [105]

Hanvenosanue BCP KomnuectBo OTXOI0B, ThIC. T
1 OTXOL10B 2000 r. 2002 1. 2005 . (nzp(:)lrlﬂcr).3)
Macnodobvisanue
MacauuHslii cop 41,13 32,85 35,31 50,08
[Tonconueunas my3ra 492,03 392,96 422.4 599,04
Kmprx 1319,26 1053,62 1132,56 1606,16
por 1494,93 1193,92 1283,37 1820,05
JKuponepepabomxa

docharumsr 2,267 2,46 4.5 11,5
Coancroku 67,7 92,25 144,0 207
OT0enbHbIC TTIMHBI 1,862 2,422 5,4 15,53
[Torons! ne3omopamnyu 2,437 3,69 5,76 8,28

OcHoBHbIe HanpasieHus ucnonas3oBanust BCP u orxonoB: nuiiesoe,
KOPMOBO€, TEXHUYECKOE.

J1s mUImeBHIX IeNIe MpH MPOW3BOJCTBE MaprapuHOB, B XJieOo-
MEeKapHON MPOMBIIIIEHHOCTH, IJIsl MPOU3BOACTBA MYYHBIX KOHIM-
TEPCKUX H3AETUN W Ap. UCHOIb3YIOT (ocdaTuiHble KOHIEHTPATHI.
KonuuectBo peanusyembix ¢ocdarunoB cocrtasisier ot 1,5-2 mo
5-7 TBIC. T B TOJ.

[IpuopurerHsiM HanpasienueM ucronas3oBanust BCP u otxonoB mac-
JIOKHPOBON OTPACIH SIBIISETCS KOPMOBOE.

OcHOBHBIE BHUIBl OTXOAOB, HCIONB3YEMBIX Ha KOPMOBBIC LEIH, —
JKMBIXH ¥ HIPOTHI, IPUMEHSIOT PH BCKapMIIMBAaHUM IOYTH BCEX CEIb-
CKOXO35MCTBEHHBIX KHBOTHBIX.

Kmbixu conepxar 10 7-10% xupos, mpotsl 10 1-3 % xupa u npo-
TEUH.

B tabmn. 41, 42 npencraBieH OMOXUMHYECKHUIT COCTAB TOACOITHEYHOTO
M COEBOTO XMbIXa (IIpoTa).
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Ta6muna 41

XumMmnuyecknn coctaB NOACONMHEYHOrO XMbIXa U wpoTa, %

Hoxasaren IlonconHeunsIit
JKMBIX arpoT

Aot 7-8,0 7-8,8
CoIpoit poTenH 44-50 44-50
CrIpoii xup 5,2-7,8 0,6-1,5
VYrnesoasl:

caxapa 7,5-10,2 -

KJIeTYaTKa 9,6-11,0 13,8-19,4
docdop, oo 2,2-2,7 2,4-2.9
be3azoTucThie 3KCTpaKTUBHBIE BELLECTBA 22,9-25,7 22,8-38,1
3oma, obmas 6,2-6,8 5,5-7,7

Tabmnnma 42

X1umMnyecknin coctaB cCoeBbIX NPoOAYKTOB U MaKCUMarnbHbIN YpPOBEHb
UX BBoAa B KOpM

Dkcnesep- . .| Coesbrii
[TurarenbHOCTh, % HBIN COEBBIN Coepili BHCOKOquKOBHH OCITKOBBII
JKMBIX mpoT COCBbLIM HIPOT KOHILIEHTpAT

Cyxue BeliecTsa 89 90 89 93
CoIpoii IpoTenH 42 44 49 68
Celpas KieTJarka 7 7 3 4
3omna 6 6 6 6
OOMeHHast SHEpTHs s 2420 2240 2475 2890
IITHLBL, KKAJI/KT
OOMeHHast SHepTUs JJIs 2990 3090 3380 3500
CBUHEM, KKaJ/KI
AMWHOKHCIIOTEI 6,20 6,52 7,39 9,80
MakcuManbHble YPOBHU
BBOJIa B MTOJIHOPAIIMOHHBIE
KoMOuKopma, %o:

s KPC 40 40 35 -

CBHHCH 40 40 30 25

MTHUIIEL 40 40 35 30
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KopmoBast meHHOCTh 1 KT mIpoTa MOACOIHEYHOTO MIPH COIeP KaHuH B
HeM 41% u Gonee mpotenHa cocrasisieT 1,02 kopM. ef., PoTa COEBO-
ro — 1,1, xmbixa nogcoiaHeuHoro — 1,13, »kMbIxa cOeBOT0 KOPMOBOTO —
1,18 xopmM. en.

B Tabmn. 43 npencraBieHbl APYyryue BUABI OTXOA0B MAaCIOKUPOBOU OT-
pacii, UCIoab3yeMble B KOPMOIIPOMU3BOICTBE, U 3HAYCHHUE MX IS CEllb-
CKOXO3SHCTBEHHBIX KHUBOTHBIX.

Tabmuma 43
Mcnonb3oBaHMe 0TXOA0B MacroXupoBoW oTpacnu
B KOPMOMNPOM3BOACTBE
HaumMenoBanue 0Tx010B Buoxumuyeckuii coctaB  |3Hauenue, 3hdext, pekoMeH AN
Ionconueunsii ¢y3 Conepxut docdo- JlobarneHue mojcoHey-
(ocamok, oOpa3yromuii-  |Munuabl, OJIKOBBIE U |[HOTO (hy3a B KOMOMKOPM
Cs B TIPOIIECCE MPOU3- CJIM3KCTHIC BEIIECTBA  [CIIOCOOCTBYET HOPMAJIbHO-
BOJICTBA, (PHJIBTPAIIMU M [MCXOJHOTO Macia, My BOJHOMY OOMEHY opra-
JAJTbHEHINETr0 XpaHCHUST |KJIETYATKY, YCBOSEMbBIC |HHM3Ma >KUBOTHBIX W MITHIIBI,
HepahUHUPOBAHHOTO aMUHOKHUCIIOTBI, MU- BEZICT K O0Jiee BHICOKOMY

pacTUTENBHOTO Maciia)  |HepalibHbIC BEIIECTBA: |KOI(PQUIMEHTY HCTIOJb-
KaJbImi, pocdop, Ha- [30BaHHS MUTATSITBHBIX

TpUH U 1Ip. BEILIECTB.

OOMeHHast SHeprust [Monconueunstit ¢y3 no-
(ntuna) kan/100 r co-  |3BOJIAET KypaM-HeCyIKaM
crapisieT 780% MOJIZIEPIKUBATH MPOIIECC

(dbopMupoBaHus siLa HA
TpeOyemomM yposHe. Hemo-
cTaTkoM (hy3a Kak perern-
TYPHOH COCTaBIIAIOLIEH
KOPMOB SIBIISIETCS Ma3e-
mo00HasT KOHCUCTEHITHS,
YTO 3aTPYJHSET €ro BBOJ B
KOMOUKOPM.

Coarictok (oTcToii, 00pa- [Coarctoku comepkar [ JKupbI coarncToka crmocoo-
3yroluiics B pesynbrare |He MeHee 20% jxupa,  |[CTBYIOT BCACBIBAHHIO

LIET0YHOTO PahUHUPO-  |[IUIEPHIBI, COMN JICTIOHNPOBAHUIO KHUPOPa-

BaHWS PACTUTEIBHBIX XHUPHBIX KHCIIOT, OC- |CTBOPHUMBIX BUTAMHHOB,

Macel U JKUPOB) (aTubl, XOMUH, TOKO- |y9acTBYIOT B BOJHOM 00-
(epoIbl, KapOTHHOUIBL, |[MEHE (TIPH PACILEIICHUN
MUHEpAJIbHBIE COJIH. 100 r xupa B opranusme
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Ipooonxcenue mabn. 43

HawnmenoBanue O0TXOO0B

Buoxummueckwnii coctan

3navenue, 3pHeKT, peKoMeH1anuu

B 1 kr coancroka co-
nepxurcs 8500-8700
KKaJ 0OMEHHOM Hep-
THH, YTO SKBUBAJICHTHO
o sHepruu 3,4 xr
KOHIICHTPUPOBaHHBIX
KOPMOB

KUBOTHBIX 00pasyercs
107 T BOIBI), IOBBITIIAIOT
3¢ (HEeKTUBHOCTD UCTIONb-
30BaHMA a30Ta, HALIpUMeEp,
JUISL CHHTE3a OaKTepHralib-
Horo Oenka B pyOrte.
Haunbonee ynobnoit dop-
MOM HCITIOJIb30BaHUS CO-
arCTOKOB SIBJISIETCS 000Ta-
I[eHHe UMHU LIpOoTOB. BBOJ
COATCTOKA B PAIlMOHBI JKH-
BOTHBIX HOPMHUPYETCS 110
KOJIMYECTBY B HEM JKHpa

KupHusie oTOenpHEIE
muabl (OKOT) (mprve-
HSIOTCS TIPH paUHAIIH
PACTHTENEHBIX MACEI)

Bcnencrsue TexHomno-
THYECKHX MIPOIIECCOB
copbupytot 10 30-50%
»*wupa. B cocras ot-
copOUPOBAaHHOTO KUPa
BXOIISIT TOKO(EPOITHI,
CTEepOIIBI, CBOOOTHEIC
KHUPHBIE KUCIIOTBHI,
XIIOpO(HILTBL, KAPOTH-
HOWJIBI; SJIEMEHTHI JKe-
ne3a, Kaiusl, KaJIbIys,
HaTpwsi, CePbl, MarHus,
Maprasia u ap.

‘YBenuuuBaeT NponykK-
THBHOCTD KMBOTHBIX Ha
11-15% mpn cHIXKEHNT
3aTpar KopMoB Ha 16-19%.
CxapmmuBanne 1 kr JKOT,
conepxkanux 300-500 r
KHpa, CIOCOOCTBYET J0-
MTOJTHUTEIEHOMY TTOTyde-
Huto 350-400 T yucToro
MIpUBECA CBUHEM.
OO0ecreunBaroT CTaOwITH-
3aITHIO TIPOIYKTA: YKUIKAS
KOpMOBast ToOaBKa 0e3
JKOT paccrmamBaetcs B
TeueHue 12-24 u. JlobGasie-
aue JKOI' B kauecTBe cTa-
Omr3aTopa yBEIMYNBACT
BpEMSI paccIoeHus 110 2-3
Mecstes. LenecoobpasHo
BBOIHTH JKOI" B KOMOHKOP-
Ma 1 KOPMOBBIE TOOABKH B
CIICTYFOIINX TTPOTIOPITHSIX
IUTSL KPYTTHOTO POTaToro
ckota — 3%, cBuHEH — 10 8,
Kyp-Hecytek — 110 18%
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Ipoooncenue mabn. 43

HaunmenoBanue OTXOO0B

Buoxumuaeckuii cocta

3naueHue, 3QPeKT, peKOMEHIAINU

Ilorons! gezonopanuu
(>KHpOBBIE OCTATKH, T10-
TydeHHbIe TIociie padu-
HaIlMH PaCTUTEIHHBIX
Macen)

Coneprxar He3aMeHH-
MBI€ KUPHbBIE KUCIIOTHI
(onenHOBYIO, TUHOJIE-
BYI0, JINHOJICHOBYO,
apaxuJOHOBYIO); OHO-
JIOTHYECKU aKTUBHbIC
BemecTsa (Tokodepo-
JIbI, KaITbIU(EPOITHI,
CTEPOJIBI)

a-roxkodeporn (Buramun E)
o0agaeT aHTHOKUCIIUTEIb-
HBIMU CBOWCTBaMU.

B 100 r moroHoB ne3o-
JTOpAIAX TOACOTHEYHOTO
Mmacia conepxkurcs 200 mr
BuTtamMuHa E, coeBoro mac-
na — 10 400 mr. Butramun
E Brnusiet Ha QyHKIMH pa3-
MHOYEHUS )KUBOTHBIX, Ha
MMUTaHNE Pa3BUBAIOIIECTOCS
moga. TOpMO3HUT BCackl-
BaHHE U3 MUIIEBAPUTEIb-
HOTO TpakTa IepeKucen
KHUPHBIX KHCIIOT, 001a-
JTAOITNX TOKCHYECKUMHA
CBOMCTBaMH.

Henocratok ButamuHa

E B pammone »uBOTHBIX
BEBI3BIBACT TUCTPOQHIO,
KUPOBYIO HHDHUIBTPAIUIO
MIeYeHH, eTeHepaTHBHBIC
W3MCHCHUS B TKAHSX.
BBox Tokodepora B pa-
LIHOHBI MOJIOYHBIX KOPOB
MTOBBIMIACT KAYECTBO MO-
JIoKa 1 Macia. Y cBUHEH
yIydIIaeTcst OKUCIUTENb-
Hasl CTOUKOCTh Msica U
cana. [Ipu no6aBnenuu
ToKO(heposIa U3 pacuera
10 mr Ha 1 xr KOpMa A
Kyp-HECyIIeK SHIEeHO-
CKOCTH BO3pAacTaeT Ha
10,5%. B panuon HOpok
PEKOMEHYETCSI BBOIUTH 5
MT ToKo(epoJa, 4To COOT-
BercTByeT 0,5% Ha

100 kxan kopma.
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Ipooonxcenue mabn. 43

HanmeHoBaHKe 0TXOI0B

Bbuoxumuueckuii cocta

3Hauenue, 3QPeKT, peKOMEH AU

DTO CTUMYIHPYET POCT U
pa3BUTHE ITyIIHBIX 3BEPE,
HOpMAaJIU3yeT JIUIHUIHBIN
00MeH, IOBBIIIAET LIEH-
HOCTb MEXOBOM MPOAYKILIHUU.

®docdarumsr (mponsBo-
JTHbIE MHOTOATOMHBIX
CIIMPTOB, BBICIIUX XKHP-
HBIX KUCIIOT U hocdop-
HOH KucnoTsl. [IpomyxT
OYHCTKH PACTUTEIBHBIX
Macel Ha CTaJuu papu-
HAIIIH)

78

Conepxar JIeIITHH,
XOJIMH, OTHOCSIIHKICS K
rpyTie BUTaMuHOB B

[TpucyrcTByIOT BO BCex
KJIeTKax opranu3ma. [1oBbI-
IIAIOT MTPUBEC MOJIOHSKA,
CHOCOOCTBYIOT MOBBI-
HIEHHUIO MPOAYKTHBHOCTH
ckota. CyIecTBeHHO BIHs-
10T Ha JIMMTUIHBIN OOMEH;
YYacTBYIOT B CBEPTHIBAHUN
KPOBH, IIPOIIECCaX TEMOJIH-
3a. O6nagaroT aHTHOKHC-
JIUTEJILHBIMH, CHHEPTeTH-
YECKUMHU, SMYITBIHPYIOIIH-
MH 1 BJIAroyJep>KUBaroIIn-
MU CBOMCTBaMH.

JlenutnH ABNSETCS UCTOU-
HUKOM (ocdopa. XomnmH
Y4acTBYeT B OOMEHHBIX
mporeccax MedeHH, 1pe-
JIOTBpAILast € Mepepoxk-
JICHHE.

ITpn ckapmimBaHUM KpyH-
HOMY pOTaToMy CKOTY
KOpMOB ¢ (pocarnaamu,
J100aBIEHHBIMHA K IIPOTY B
komuectBe 2,1%, ormeua-
€TCs IPUPOCT MACCHI Tela
Y MOJIOZHSIKA, YBEITHUCHNE
MIPONYKTHBHOCTH Y KOPOB,
TIOBBIIIIEHUE COZIEPKAHUS
KHpa ¥ BUTaMruHa A B MO-
noke. JJobaBnenue docda-
TH/IOB B TPaBSHYIO MYKY




Ipooonxcenue mabn. 43

HanmeHoBaHKe 0TXOI0B

Buoxumuueckuii cocta

3Hauenue, 3QPeKT, peKOMEH AU

B konudecTBe 1-3% yBe-
JIMYUBACT COXPAaHHOCTDH
KapoTHuHa B 1,5-3 paza mo
CpaBHEHHIO ¢ Heobora-
LICHHON TPaBSHON MYKOM.
Kypawm kopmoBeie ¢oc-
(batubl CKapMITMBAIOTCS

B KosuecTBe 2-3% OT
CYXOTo0 BelIeCTBa KopMma,
opoCATaM-OThEMBIIIAM B
konmuectBe 5-6%. Pocda-
TUABI IPUMEHATOTCA IIPU
MIPOM3BOJICTBE 3aMEHHTE-
JIeH 1IeJIbHOTO MOJIOKA JUJIst
BBITIOMKHU TEJIAT, HAIlpUMED,
B )KUPOBOI1 00aBKe 3a-
1IeMOoJ1, pa3paboTaHHOU BO
BHIMU xupos.

KoHmeHTpar KajapIueBbIX
COJIeH JKUPHBIX KUCIIOT
(KKCXK) — obpa3zyercs
Ha CTaany padHHALUH
pacTHTEIBHBIX Mace

ConepXut KanbLuil

[Ipu xanbuueBoON HemOCTA-
TOYHOCTH PEKOMEHIOBaH
JUTS BBOZIA B PAIlHOHBI IITH-
1€ ¥ CBUHBSIM. ONITHMaITh-
HOE KOJIMYECTBO BBOAA
KKCXK B xoMOmKOpMa
Juts OpoiiepoB cocTaBisIeT
2-4% (B pacueTe Ha XXup).
[Tpn noGaBneHNn B panvioH
5% KKCXK Bec 6poiine-
POB B YETHIPEXHEACITEHOM
BO3pacTe yBEITHUUBACTCS
Ha 5-10% mo cpaBHEHUIO

C BBOJIOM TaKOTO K€ KO-
JIMYECTBA PACTUTEIHEHOTO
Macia. 3aMeHa KyKypys3bl B
kombukopmax 5% mmm 10%
KKCXK yBenuuuBaet Bec
OpOiiIepOB COOTBETCTBEH-
HO Ha 9,3 u 6,6%.
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Ipoooncenue mabn. 43

HaumeHnoBaHue 0TX010B

Buoxumuueckuii cocras

3HaueHue, 3pHeKT, peKoMEeHIanIH

ITonconneunas nysra

Conep>XHT ChIpO mpo-
TeuH 6,56%:; chIpoit
xup — 1,86%; ceipyro
kierdarky — 40,12%;
B9B — 38,61%; cripyto
3omy — 3,05%.

B 1 kr my3roBoit Myku
conmepxkures 12 T
NepEeBapUMOro Mpo-
TeuHa; 3,9 T — KaJbLusi,
2,0-dpocdopa

Haubomnee s dexTrBHO
CKapMJIMBaHUE TPaHyIIU-
POBaHHOM JIy3rH, 00ora-
LIEHHON COAIICTOYHBIMU
nunuaamu. [Ipu otkopme
KPYITHOTO pOTaToro CKoTa
KOpPMOBasi IEHHOCTH 3TOTO
MIPOIYKTa C COepKaHHEM
obmero xxupa g0 8-10%
cocrasuia 0,3-0,4 xopm.
en. ['panynel, cogepskaiue
50% my3ru Ipu CKapMITH-
BaHUH OTKOPMOYHBIM OBIU-
KaM ¥ OBI[aM, BBI3BIBAIIN
mpupoctsl Ha 10% Gosnbrre,
YeM aHaJIOTUYHBIE Tpa-
HyIBI, comeprkartme 50%
COJIOMBI

OCHOBHBIM BHIOM OTXOZOB OTPACIIHU JIsl TEXHUYECKOTO MPUMEHEHUS
SIBJISICTCSI TIOAICOTHEYHAS JTy3Ta.
Ha Maciomo0sIBaromux MpenpHusITHIX €KETOTHO 00pa3yeTcsl CBEIIIIE

400 TBIC. T TOACOTHEYHOM ITy3rH (TadI. 44).

Jly3ry Mcmoip3ylOT TP MPOU3BOJICTBE CTPOUTENHHBIX TUIHT, TETLIO-
W30JSILIMOHHOTO Marepuala, 0O0JIMLOBAaHHBIX IIIMIOHOM IUIMT AJIsl MeOelb-
HOM MPOMBIIIIEHHOCTH, B KauecTBe TOIUIMBa (1 Kr Jy3ru AaeT mpu Cro-
pauuu 3500-4300 kkam).

[pyrue oTxoAsl MaciOKUPOBOM IMPOMBIIIJIEHHOCTH, UCIIOJIb3YEMBIE
JUTS TEXHUIECKUX TeNeH:

JKUPHBIE KHCIIOTHI COANICTOKA — B MBUTOBAPEHHOM TIPOHU3BOJICTBE, IPH
MIPOM3BOACTBE OJIEMHOBOM M CTEApPUHOBOM KHCIIOT, onug u ap. MaccoBas
70N OOIIero Hupa B COATNICTOKE COCTaBIsieT He MeHee 25%, KUPHBIX
KHUCJIOT — He MeHee 15%;

0TOEJIbHBIE TIIHHBI — IIPpU NPUTOTOBJICHUN MBUJIBHBIX IACT,

TYAPOHEI — B KadecTBe (uioTopeareHTa npu (QIoTaluy anaTuTOBBIX
Py, B KaueCTBE MOBEPXHOCTHO-aKTUBHBIX JT0OABOK B JOPOXKHBIX T10-
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KPBITUAX, B COCTaBE JIUTEHHBIX KPEMHUTENeH s MOBBIIIEHUS TPOY-
HOCTH;

KaJILIIUCBBIC COJIU KUPHBIX KHCIIOT — B MBUIOBAPEHUH, B ITOIUTpadu,
B Ka4C€CTBC CMAa304YHbIX MaTCpUajioB, B JOPOKHOM CTPOUTCIILCTBE,

CUHTCTUYCCKHUE ITOJIMMCPHBIC CMOJIbI — B HaKOKpaCOQHOﬁ U XUMH4YC-
CKOM TTPOMBIIIIIEHHOCTH;

JKUPHBIE KUCIIOTHI U OJJHOATOMHBIE CIIUPTHI — B KAY€CTBE 3aMEHUTEIIS
JU3EJIBHOTO TOTIINBA;

3¢HUpB MHOTOATOMHBIX CIUPTOB — B KAY€CTBE CHHTETUYECKHX Macel
" IpUCAAO0K K MUHEpAJIbHBIM MacjlaM pas3jiIMdHOIo Ha3HAYCHU

Beicne xupHble crupThl (BXC) — mans cuHTe3a pa3Ho0Opas3HbBIX
TTOBEPXHOCTHO-aKTHBHBIX BemiecTs (ITAB).

Tabmnuma 44

XumMmnyeckn coctaB NoaCONMHEYHOMN ny3rum

HOI[COJ'IHG'IHB}I JIy3ra
IToka3zarensn BBICOKOMACJIMYHBIX | HU3KOMACJIUYHBIX
COpPTOB COPTOB
XUMUYECKHI COCTaB Ha a0CONIFOTHO CYX0€
BEIICCTBO, %o:
CBIPOH JKHUP 1,30-3,42 0,99
ChIpasi KJeTuaTka 52,0-59,6 65,9
CBIPOH IPOTEHH 3,75-4,62 1,88
chIpasi 3071a 1,97-2,77 1,37
0e3a30THCThIE YIKCTPAKTHBHEIC BEIIECTBA 30,4-39,56 29,9
(B9B)
BOCKH 0,28-1,27 -
TeroTBOpHAs CIOCOOHOCTH, KKaJI/KT 3910-4268 -

2.4.3. TexHonoz2uu nepepabomku BCP u omxodoe

B Macio:xupoBOii MPOMBIIIIIEHHOCTH PHOPUTETHBIMU HAITPABIICHHUS-
MU ucnonb3oBanus BCP 1 0TX010B sABNISAIOTCS: 0E30TXOAHAS TEXHOJO-
r'Hsl POU3BOJICTBA BHICOKOKOHIIEHTPHUPOBAHHBIX PACTUTEIBHBIX OCITKOB
JUTSL ICTIOJIh30BaHUS Ha MHIIEBBIC U KOMOUKOPMOBEIE IIEJTH; pecypcocOe-
peraromias TeXHOJIOTHsl paQUHAIMK Macell ¢ 1eblo 0ojiee MOJIHOTO U3-
BJICUCHHUSI M PAIMOHAIBHOTO HCIOJIb30BaHuUs (POCPATHIOB, COANCTOKOB
U TIOJyYEeHUs] M3 HUX TOBAPHOM MPOAYKIIMH; pa3paboTKa ¥ BHEAPECHHE
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HOBBIX TIPOIIECCOB M 000pymIOBaHMs (KOTIIOB-arperaroB), o0ecreqnBaro-
MIUX MPOHM3BOJCTBO TEXHOJIOTMYECKOTO Iapa 3a CUeT CKUTAHHS JIy3TH;
OYHCTKA JKUPOCOAEPKAIIUX CTOKOB C IPUMEHEHHEM MEMOPaHHBIX METO-
JI0B, UCIONB30BaHHE (PUIBTpaTa; MPOU3BOACTBO OMO3TaHONA, TBEPIBIX
BHUJIOB TOILTHBA, CTPOUTEIHLHBIX MaTEPUAIIOB U JIp.

Ucnonb3oBaHMe oTxoaoB Macnox(upoaoﬁ oTpacnun
Ha KOpMOBbI€ uenu

Crenmanucramu Ky6anckoro ['AY (. KpacHonap) pazpaborana 6e3-
OTXOJJHAsI TEXHOJIOTHS TIONYYCHHUS KOPMOBOTO OEJIKOBOTO H30JSITa U3
MOZICOTHEYHOTO HIPOTA.

Ha mepBoMm 3Tamne TexXHOIOTHS MpeayCcMaTpruBaeT MPOBEAEHUE IKCTPAK-
IIUH IEN0YEPACTBOPHMEIX OEITKOB paCTBOPaMH THIPOOKHCH HATPHUS C TIO-
CIIEAYIONIMM OTAEJICHUEM 3KCTpakTa. OnTHMaIbHAS MIeJI0YHas cpea st
HanOOJIBILIETO KOJIMYECTBA IKCTparupyemoro Oenka coctasiseT pH 11,5.

Hanee npoBoauTcs OTAeNICHHE HEPACTBOPUMOTO OeJIKa U3 0CaKa IKC-
TpakTa LEHTPU(YTHPOBAHUEM C TMPEABAPUTEILHBIM TPABHUTAIIMOHHBIM
OCaXKJIEeHNeM, YTO 3HAYUTEIHHO COKpaIaeT 00beM HeHTpru(yTHPyEeMOTO
koarynara. OnTuMaabHOE BpeMs ocaxkeHus Oenka — 60 MuH.

OctaBmmecs OTXOIbI (TBEPIBIA IIPOTOBBIM OCTAaTOK MOCIE 3KCTpa-
uuu U 0e30enKoBas HaJ0caJovHas KUJIKOCTh) UCIIONB3YIOTCS KaK IMH-
TaTeJbHbIC CPElbl JJIS Pa3MHOKEHHS MTPOOMOTUYECKUX MUKPOOPTaHU3-
MOB, BXOZSIINX B cocTaB 3¢ (eKTHBHOTO KOPMOBOTO cpencTBa barern.
[To cpaBHEHHIO C TPOMBIIIUIEHHBIMU CpeaMH OTMEUEHBI 00Jiee BHICOKHE
CKOPOCTBH POCTa MHUKPOOPTaHU3MOB H TUTP.

Ha puc. 57 npencrasnena cxema nepepabOTKU MOACOTHEYHOTO ILIPOTA
110 HOBOM TEXHOJIOTHH.

B Ta6n. 45 npeacTaBieH XUMHUYECKUAN COCTaB HCXOIHOTO CBHIPHS U T10-
Jy4EeHHOTO H30JITa.

[TomyueHHBIH OENKOBBIA M3OJAT XapaKTepHU3yeTCs HU3KUM CofepKa-
HUEM KJICTYATKHU U BRICOKHM (TIOYTH B 2 pa3a MPEeBHIIIAOIINM 3HAYCHUE B
HCXOIHOM ILIPOTE) COAEPKaHUEM CHIPOTO MpoTenHa. J{071st He3aMEeHUMBIX
AMHHOKHCJIOT B TIOJyYE€HHOM MPOAYKTe B 3,1 pa3a Oonblie, 4eM B HCXO-
JTHOM chbIpbe. [Ipy 5TOM aMHHOKHCIIOTHBIN cocTa Oorar Haubomee Bax-
HBIMH JUTS KUBOTHBIX M NITUIBI aMUHOKHUCIIOTAMH: JIN3UHOM, METHOHH-
HOM U TpeOoHHWHOM. Pa3zpaboTaHHas TEXHOJOTHS TO3BOJISIET MOTHOCTHIO
nepepabaThIBaTh MACIIMYHBIN IIPOT B YCIOBUSAX IIPOU3BOJICTBA.
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Wpot

Boaa LWenoyb

OKeTpakumsa npu nepemewumsadnm (15 MnH)

Fo————————==

lpaBuTaUnMOHHOE OcaxaeHne
HepacTBoOpUMOro ocagka

|
|
(30 MuH) !
1 i
|
[Jo6asneHue Boabl i HekanTauus
* H 3KCTpakTa
|
|
MpaBuTaumoHHoe ocaxaeHne ||
HEepPaCTBOPUMOro 0CagKa .
(30 MuH) ! SkcTpakT
]
Y : l
Jo6asneHue Boabl l
! MsoanekTpuueckoe
Y ! ocaxgeHue 6enka
lpaBuTaunoOHHOE OcaxaeHne ! CONAHON KNCNOTOW
HepacTBOPUMOro ocagka = (60 MuH)
(30 mMuH) i
e o ——— ! Y
HekaHTauus
Teepablit 0CafoK HajnocaaouHom
KUBKOCTM

Nocne 3KCTPaKLMM

HagocagouHas XuakocTb

l

!

LieHTpudbyruposanue

KynsTMBUpOBaHME MUKPOOPraHU3MOB,
BXOASALUMX B KOPMOBYHO fobasky Bauenn

BenkoBbIn M3onaT

Puc. 57. TexHonoau4yeckasi cxema 6e30mxo0HoU
rnepepabomku rnodCorIHEYHO20 wpoma

Ta6nuua 45

XumMunyeckum coctaB MCXOQHOro NOACONHEYHOrO LWpoTa

n 6enkKkoBOro u3onsTa

IIponykr
CocraB = =
1POT NOACOJHEYHBIN | U30JIAT 6eJ'[KOBI)IPI
Biara, % 9,8 29,8
Ceoipoit ipoteuH, % 36,1 69,9
PacTBOpuMEILit Oenok, % 16,8 39,2
Ceipoit xxup, % 1,6 1,9
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IIpooonocenue maon. 45

IIponyxr
CocraB ~ -
HIPOT NMOACOJTHECYHBIN | U30JIAT OEIKOBBIH
CeIpast kierdarka, % 17,9 2.4
3omna, % 7,4 6,9
CymMMa He3aMEHUMBIX aMHHOKHCIIOT,
/KT 85,29 264,2

B ©I'OY BIIO «Aunraiickuii [AY» Ha kadenpe «MexaHu3zamus >Ku-
BOTHOBOJICTBa» pa3paboTaHa TEXHOJNOTHS pa(UHAIMKA PACTUTEIBHBIX
Macell ¢ BbIJIeICHHEM KOPMOBBIX (oc(OIUNHI0B Ha yCTaHOBKE KaBUTAa-
UOHHOTO JEHCTBHS.

KOHCTpYKTHBHO — TEXHOJIOTHYECKAs CXeMa yCTaHOBKH IPEACTaBlIeHa
Ha puc. 58.

Cbipoe macno
13 npecca
1

N
w
A
o
»
-

Y

Macno
oYULLEHHOE

%1
:

e

[e]

z ” & Ocapok

Puc. 58. KoHcmpykmueHO-mexHooau4eckas cxema ycmaHo8KuU
O o4yucmKu rodcosIHeYHo20 Macra: 1 — eMKoCcmb C HEOYUUW,EeHHbIM
Macrsiom; 2 — eMKOCMb C 2uGpamupytoujuM pacmeopom;

3 — mpyb6onpoeod; 4 — wecmepeHYyamsil Hacoc HLLI-10;

5 — mpy60orpoeod aebicokoao dasrneHusi; 6 — kagumamop;

7 — eyweynosumerib; 8 — nampy6bok 0715 criuea O4YUWEeHHO20 Macna;
9 — nampy6ok 0ns cbopa ocadka ghocghonunudos
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TexHUYecKasa xapakTepucTmkKa yCTaHOBKU

[Tpon3BOOUTENBHOCTD, JI/9 360
Temnepatypa ruaparanuu macna, °C 15-30
JlaBnenue macina Ha Beixone, MIla 0,5-1,5
OcraTto4Hoe cofiepKaHue BiIaru B Macie, % J10 0,01
Mo1HOCTh IPUBOJA YCTAHOBKH, KBT 1,5
I'abaputHbie pa3Mepsl, MM 500x500x700
Macca obopymoBaHus 0e3 EMKOCTEH U TyIIEYIOBUTEIS, KT 52

OCHOBY TEXHOJIOTHH COCTABIISICT KABUTAIIMOHHASI 00pab0TKa MOACOI-
HEYHOTO Macila THAPATUPYIOUINM PAacTBOPOM C IOJy9EHHEM MAacCIIsTHO-
BOJTHOW SMYIIbCHH H MTOCIEAYIOUINM pa3iesieHneM ee Ha (hasbl.

[TomMrMoO MaciTa BEICIIIETO COPTa TEXHOIIOTHS TIO3BOJISET MOIYYaTh JI0-
MOJIHUTENBHYIO IPOAYKIHUIO — KOPMOBBIE (hOChHOTUIHIBL.

TexHoIOrMYECKUMHU pUEMaMH PeoOpa3z0BaHMsI MOJCOIHEYHOH JTy3-
TH B JIETKOYCBOSIEMBII KOpMOBOW MponykT siisitorcsi CBU-00paboTka,
M3MeJBYEeHNE U TPENBAPUTEIHHOE YBIAKHEHNE CBIPhSI PacTBOPAMH XH-
MHUYECKUX peareHToB. J[aHHBIe MPHEMBI pa3pyIIaroT JTUTHUHIIEILTIONO03-
HBI€ [ETH JY3TOBOTO CHIPBS M CITIOCOOCTBYIOT 00pa30BaHUIO MIEHTO3aHOB,
XOPOIIIO YCBOSEMBIX KMBOTHBIMHU.

JlHenponeTpoBCKUM XMMHKO-TEXHOJIOTHYECKUM MHCTUTYTOM IpOBE-
JIeHBl MCCIIEOBAaHUS BIMSIHUS CTEHEHHM pa3MoJjia JIy3TH MOJCOTHEYHHKA
Ha CofIep)KaHue JIETKOYCBOSEMOTO KHUBOTHBIMHU caxapa.

B Tabmn. 46 mpencTaBiieHBI pe3yIbTaThl HCCIEOBaHUH.

Tabnwuia 46
PpaKkUMOHHbLIN U1 BUOXMMUYECKUIN COCTaB JTy3roBOM MyKu
Conep)KaHHe JICTKOT'UAPOJIHN-
Pasmep vactun ¢paxunmy,
MKM 3yEMBIX ITOJINCAXapHUIOB, K Copnep:xanue NeHTo3, %
MyKe, %
Jlysra Hemonoras 7-11 -
Bonee 500 17,4 9,26
350-200 20,35 9,5
200-140 27,3 8,6
140-100 29,36 8,52
100-80 24,7 8,4
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YeTaHoBIIEHO, YTO HanOOoJIee ONTUMAJIbHOE U3MEIBYEHNE TTOICOIHEY-
HOH nmy3ru Haxonutcs B npeaenax 350-140 MkwM, ganbHeWIas AeCTpyK-
IIUSl IPUBOJIUT K YMEHBIIIEHUIO COICPIKAHUS JISTKOYCBOSIEMbIX YKHBOTHBI-
MU CaxapoB.

CoBMecTHOH pa3paboTkoil BopoHEKCKOH ToCymapcTBEHHOW TEXHO-
soruueckoii akagemun u1 OAO «MacI09KCTAKIIMOHHEIN 3aBOJ « AHHUH-
CKUI» SIBIIIETCS TEXHOJIOTHS BBEACHHS IOJICOTHEYHOTO (hy3a B KOMOH-
KOPM BBIPOBHEHHOTO TPaHYJIOMETPHIECKOTO COCTaBa.

TexHONOTHS TpenycMaTpUBacT TOIYYCHHE KOMOWKOpPMA IO Tpe-
CTaBJICHHOU cXeMe Ha puc. 59.

‘ CMeluMBaHUe PacChINHOro KOMGUKOPMA C rOpsiuMMK rpaHynamm

I

I OxnaxaeHue Nony4YeHHOU cMecu l

‘ U3menbyeHne B BaIKOBOM U3MeErbLYUTENe

[

PpakuMoHUpoBaHUe Ha NPOCEeUBaloOWEN MaLLUHe
(anametp oTBepcTuii BepxHero cuta — 3,0 - 4,5 MM,
HwxHero cuta — 1,8 - 2,0 mm)

[

CpegHsas dpakuus
(Npoxogd BEPXHErO U CXOA
HWXHEro cuta)

Ha rpaHynupoBaHue
B NpPecC-rpaHynaTop

[

Kom6uKopM BLIPOBHEHHOIO
rpaHynoMeTpuyYeckoro coctaBa

Mopava B cmecutens
HenpepbIBHOTO AENCTBUSA,
HanbIneHve ¢ NoMolbIo HOPCYHOK
pa3orpeToro NoAconHe4yHoro dysa
cnoem 0,5 - 1,0 mm

Menkas dpakuus
(npoxop, HMXKHero cuta)
Ha rpaHynupoBaHue
B Npecc-rpaHynsaTop

KpynHnas dpakumsn
(CXOA BepxHero cuta)
Ha Aou3MenbyYeHue

Puc. 59. lNony4eHue epaHynomempu4yecko2o KoMbukopma
¢ OobaerneHueM rnodcosIHeYHo20 py3a

[TomorpeB ¢y3a mepen GhopcyHKaMH yMEHBIIIAET €r0 BSI3KOCTh, 00e-
CIICYMBACT PABHOMEPHOE PACTIBIICHUE, HE 3arps3HIeT GOPCYHKH.
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TexXHUKOo-TexHosorn4yeckas xapakrepucTuka siMHUM NponM3BoAcTBa
KOM6VIKOpMa C BKJ1HOYEHUEM noAcosiHevHoro dysa

I'panynomeTpudeckuii coctas Mpoaykra, %o:

KpymHas gpakius (cxox ¢ cura @ 4 M) 3,5-4,0
cpenusist hpakmust (poxon curta & 4 MM/CX0J ¢ cUTa 94-94,5
0 1 Mm)

Menkas (pakiust (mpoxon cuta @ 1mm) 1,5-2
OnmHOpOOHOCTE cMecH, % 80-85
MaccoBas nons ¢ysa, % 5-10
HomuHanpHast MOIIHOCTE 000pynOBaHus, KBT 147-155,3
[Tpon3BOONTENHHOCTD, T/4 14,3-16
VYnensHBIC 3HEPTO3aTpaThl, KBT/T 11,09-11,54

Ucnonb3oBaHue 0TXO40B MacoXUpoOBOM oTpacnu
Ha TeXHU4YecKue uenm

OnHMM W3 HampaBJIeHUH HCIONB30BaHUSA OTXOAOB OTPACIH Ha TEX-
HUYECKHUE IENN SIBIISETCS MPOMU3BOACTBO TETUIOM3OJISIIIMOHHBIX U CTPOU-
TEJIBHBIX MaTepHaIoB.

BHUMNXK (Cankt-IletepOypr) mccienoBan BO3MOXKHOCTH BBIITyCKa
JPEBECHBIX IUIUT ¥ MOJIMMEPHBIX KOMIO3UIMKA C MPUMEHEHHEM B Kade-
CTBE HAITOJIHUTEJIS IOACOTHEYHOM JTy3IH.

TexHOIOTHs M3rOTOBIEHUS IUTUT 3aKJII0YaeTcsa B ropsueM IpeccoBa-
HUU YaCTUYEK JIy3TH, CMEIIaHHBIX CO CBA3YIOIINM BEIIeCTBOM — KapOa-
mugohopmanpaerugHoi cmonoii KO-MT, orBepikmaeMoll XJIOPUCTHIM
amMmMoHueM. MaccoBasi 7107151 IOZICOTHEUHOM JIy3rH B KOMITO3UIIUHM COCTaB-
nsieT 80%. [IpeccoBanme mpoBOANTCS HA TUAPABIMYECKOM IIpecce Mepu-
oiMuecKoro aeiicTus npu temmeparype 165°C u naBnenun 175 kre/cm?.
OnTuManbsHOE copep:kaHue Brnaru B aysre — 2,0-4,5%. Ilponomxurens-
HOCTB IIPECCOBAHMSI — 6 MHH.

CpaBHUTENBHAS XapaKTepucTHka mut u3 y3ra u JCII npuBeneHa B
Tabmn. 47.
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Ta6muua 47

CpaBHuUTenbHaA xapaktepucTuka nnut us nysru n fCIn

[Ipenen mpouno-| PasOyxanue mo
HHOTHOCTL, CTHU IIpU CTATHU- TOJIILIMHE IPU
ITnura .
Kr/m> YECKOM M3rude, | 0OBIYHOM BOJO-
MIla croikocTH, %
U3 npeBecHOI CTPYKKHU 720-850 15,0-17,0 20-30
W3 mysru (comepkaHue JTy3ru
80%) 541-594 5,74-6,20 29.4
U3 ny3ru, o0nuioBaHHON
IIIIOHOM 641 15,0 -

B BopoHexckoi rocy1apCTBEHHOU JIECOTEXHUYECKOM aKkaJeMUH pas-
paboTaH crocod MOTy4YeHHS ILTUT C MPUMEHEHUEM KOMILUIEKCHOTO CBSI-
3YIOIIETO Ha OCHOBE TEPMOPEAKTUBHON CMOJIBI M TEPMOILIACTUYHOTO T10-
JIMepa B BUJIE JIaTEKCa.

[pemnoxenHass MOIU(GUKAIUSI CMOJI, HCITOJIb3YEMbIX B Kau€CTBE CBsI-
3YIOMIETO KOMIIOHEHTa, MPUJAeT CTPOUTEIHHBIM H3/ICIHSIM JKOJIOTHYe-
CKHe CBOHCTBa (comep:kaHue cBOOOAHOTO (hopManbaeruaa B Moaudu-
UPOBAHHON KOMITO3HUIIMH B 4 pa3a HIXKe, 4eM B HEeMOAU(DHUIIMPOBAHHBIX
CBSI3YIOIIMX), a TaKKE IMOBBIMACT (U3UKO-MEXaHUYCCKUE IMOKa3aTeiu
MPECCOBAHHbBIX ILIHT.

Bonbimyto ponb B pelientype cBA3YIOIIEro BeeCcTBA UTPAST aKTUBHBIH
HaIOIHUTENh — adpocwil. O6nanas pa3BUTON THAPOKCHIIMPOBAHHOW TIO-
BEPXHOCTHIO M KOHTAKTHBIMU MHUKPOTIOPAMH, a3POCHIT aICOPOUPYET OcTa-
TOYHBIH (hOPMaTIbIET U, CHAXKAst TOKCHYHOCTh NU3TOTABIMBAEMBIX TUIUT.

[To TexHONOT UM JTy3Ty HOACYIINBAIOT B CYIIMIIKE 10 BIaXHOCTH 2-4%
Y CMEIIUBAIOT B CMECUTEINE CO CB3yromuM. Pacxon cesasyromiero — 12%
[0 CyXOMY OCTaTKy OT MaccChl aOCONIOTHO CyXOH JIy3TH, YTO ITOYTH B
2 pa3a MeHbIIIE, YeM TPU IPYTHX TEXHOIOTHIX.

U3 cmecu GopMupyIOT KOBEp C TMOMOINBIO JIepeBIHHON pamku. [lo-
cJie TIOATIPECCOBKU B XOJIOAHOM Mpecce MOJOTHO MPECCYIOT B ropsyeM
npecce mpu temmeparype 150°C, maBnenun 17,5 MIla. Ilpomomxku-
TEJIBHOCTH Mpolecca coctapisieT 0,6 MuH/MM. [OTOBBIC IJIUTHI UMEIOT
TONIUHY 12 MM.

OCHOBHBIE XapaKTEPUCTUKHU TUTUT U3 TTOICOTHEYHOW JIy3TH HE yCTy-
MAOT 1O 3HAYEHUSAM TPATUIIMOHHBIM JPEBECHO-CTPYKEUHBIM ILTUTAM,
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Haxomarcs B Ipenenax HopM, coorBercTBytonmx ['OCTam. Haxonst
MPUMEHEHUE KaK OOJIHMIIOBOYHBIN M TEILTIO3BYKOM3OJISIIIMOHHBIN MaTepu-
aJ B CTPOUTEINILCTBE.

Ha puc. 60 npencraBieHa cxema Npou3BOICTBA TEILIOU3OIAIIMOHHOTO
MaTepuaa u3 MOICOTHETHOHN JIy3TH.

[To TexHOMOTHYECKOM CXEeMe JIy3ra, BOoJa U OTXOIbI OYMa)KHOTO TIPO-

M3BOJICTBA TIOCTYMAIOT W3 OyHKe- OTxops
ByMaXkHOro

pPOB B CMECUTCIIb, 3aTCM CMCChb Nysra Boaa npounseoacTea

J03UPYIOT B ()OPMBI LIEHTPUPYTH. l i

@opMbl ITOIAIOTCA Ha BATOHETKAX B
TOHHEJNIbHYIO cyluiky. [locie BbI-
CYLIMBaHUA TEIUIOU3OJISILIUOHHBIN
Marepual nepeaaroT Ha CKIIA.

Puc. 60. TexHonoauyeckasi cxema

npoussodcmea 1
mennou3onsiyuUoHHO20
Mamepuarna: 2
1 — cmecumens, 2 — yeHmpuagbyaa, 3
3 — cywurnika / MAuTbl Ha cknag
—>

MepepaboTka 0TX040OB MacrnoXupoBon oTpacnu
Ha 6uoTonnuBoO

OTX0BI MACTIOXKHUPOBOM OTPACITH HAXOAT IPUMEHEHUE B OMOIHEpre-
Tuke. Ha ocHOBE MOACONHEYHOMN JIy3TH, )KMBIXOB U IIPOTOB MPOU3BOIAT
TBEPJIOC TOIUIMBO B BHUJIC MEJICT U TOILTUBHBIX OPUKETOB (TEXHOJIIOTHUU
MIPOM3BOJICTBA TBEPHABIX BHUJIOB TOIUIMBA W3 PACTUTEIHHOW OHMOMACCHI
TIPEICTABIICHEI B pa3zeiie « PEIUKIMHAT OTXOIOB pacTeHHEBOICTBa»). Ha
OCHOBE O0TPabOTaHHBIX PACTUTEIHHBIX MACeI POU3BOIAT OMOAN3EIEHOE
TOILIMBO, a TAKXKE JU3SIbHOEC CMECEBOC TOILIMBO.

B Tabn. 48 mpencraBicHa cpaBHUTEIbHAS XapaKTEPUCTHKA PACTH-
TEJIBHBIX MAcCeJl, UCIIOJIb3YEMbIX B ITPOU3BOICTBE OUOIU3EIISL.
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[Ipornecc npou3BoACTBa OMOAU3EIHLHOTO TOILUIMBA M3 OTPabOTaHHOTO
Macja 3akKJIiodaeTcs B IPeIBAPUTEILHOM OYHINCHUHA Macia OT MEXaHU-
YECKUX IpUMecei, 100aBICHUH K HEMY METHUJIOBOTO CIIMPTA U IICJIOUH,
CITy’KaIllX KaTaJIu3aTopoM peaknnu nepesrepuduranny. CMmech Harpe-
BaroT 10 50° C. Ilocne OTCTOS U OXJIAXAECHUS >KUJIKOCTh paccllauBaeT-
cs Ha JBe (ppakIuu — JIETKYIO W TsSKenyro. Jlerkast mpeacraBisieT coOoi
METHJIOBBIN dQUp, UIU OUOAM3EIIb, TKeNas — muiepuH. [lomydaembrit
OMOM3EIb 10 MOJICKYJIIPHOMY COCTaBY OJNIM30K K JTU3EIBHOMY TOIUIUBY.

JlJis MaKCHMMaJIbHOTO MPEBPAIlCHUS] TPUDIULECPUIOB B METHIIOBBIC
3¢UPBI KUPHI ¥ MACHa IPEABAPUTEITHHO TOJDKHBI OBITH OYHIIEHBI IO KHC-
sotHoro uncia MeHee 0,5 mr KOH, a MeTaHO — 00€3BOKEH.

[[Iupokoe mpuMeHeHNE OTPAOOTaHHBIE PACTUTEBHBIC MAC)Ia HAXOMST
P TIPOU3BOJICTBE JU3EIBHOTO CMECEBOT0 TOIUIMBA, H3TOTABIMBACMOTO
MyTeM CMEIIUBaHUS JTU3EIBHOTO U OMOU3EIIBHOTO TOIUIMBA WU IU3€IIb-
HOTO TOILJIMBA U PACTUTEIbHBIX Macel.

Ha puc. 61 npencrapiieHa obmiast cxeMa MOTydeHUs cMeceBoro (He-
(TsHOTO U M3 OTPAOOTAHHBIX PACTUTEIHHBIX MaCell) TOILIHBA MO OJI0YHO-
MOAYJIBHOMY NpHHLMIY, paspadorunk BUNTuH (r. Tam6oB).

Ouuctka

macna oT
o R T
QOtpabo- Hoeegenue nokazarenei »  npumecerr [—»
—> TaHHOe P Kaqec‘raﬁa macna
wmacrno O TRpEDYEMbIX
AO TRSLY uapatauus [

Macna

1 cTagus v
[ ToroBoe macrno anisi cuHTesa  j¢————
:

CnvpToBOI pacTBop OpraHuiecknii cuHTE3

ankoronsTa Kanus > (meTaHONMN3)
MeTtaHon l
Ouuctka
Guotonnuea u Cenapauyust F
yaaneHue ns l— BuoToNNUBO l\«—{ npoaykToB
HEero BOAbI CUHTE3a
i 2 cTtagus
QuuieHHoe
SUOTONNMBO ™A
PoTopHblit annapar  — CmMecesoe Tonnmeo
AunsenbHoe »l
TONNMUBO 3 crann

Puc. 61. Obw,as cxema rosy4eHuUsi cMecegoao moriiuea
u3 ompabomaHHbIX pacmumeribHbIX Maces
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brouro-MonynpHBIA TIpHHIOATT BBIOpaH C 1enbio cozmanus B AIIK
Poccun 3HEpProaBTOHOMHBIX MPEANPHUITHN C JOOBIM PACcXOIOM MOTOP-
HOT'O TOILIHBA.
OKCIepUMEHTAILHBIM TYTEM YCTAaHOBIIECHBI ONTHMATILHBIC 3HAUYCHUS
MoKasaresei KauecTBa OTpa0OTaHHBIX PACTUTEILHBIX Macen (Tabim. 49).
Tabmura 49

OcHoOBHbIe TpeGOBaHVIﬂ, npegbsBrigseMble K NoKa3aTesiiM KadyecTBa
oTpaboTaHHbIX Macen

IIpenensbHo nomyctu-
Tloka3arenu MBIC BCIIMYHUHBI
II0Ka3arcjICnu

[Tpo3paynocts [Tpo3paunoe
ConeprkaHne TBEpABIX YacTHI, % OTCyTCTBYIOT
Kucnorrnoe gucino (ue 6omnee), mr KOH/r 0,1
Coneprxanne cBOOOIHBIX XHUPHBIX KHCIOT (He Oonee), % 0,1
Coneprxanue BojbI (He Oonee), % 0,01
Coneprxanne poconmunuaos, % OTCyTCTBYIOT
Coneprxanue MbLIa, % OTCyTCTBYIOT
Moxnoe uncio (ue Goree), T 1/100r 120
ConeprkaHre HEOMBUIIEMBIX BelecTB (He Oonee), % 0,1
ConeprxaHne TPUTIHIEPUAOB (He MeHee), % 98,5
IepekucHoe umcio (He Oonee), % Homa 0,01

Ocob6ennocThio pa3padoranHori B BUWTuHe TexHonoruu siBisercs
3aMeHa TPaJAMLIMOHHOIO ammnapara ¢ MEXaHWYECKHUM IepeMEIINBAaHUEM
Ha POTOPHBIN amnmapar, Jarolii HOBBIH Ka4eCTBEHHBINH 3()(HEKT TEXHOIO0-
ruyeckoMy mpoueccy. MaTeHcHduKanus npomecca JOCTUTAaeTCsl 3a CYET
HEJIMHEWHBIX (PU3HKO-XUMHUYECKUX SPPEKTOB MPH CUHEPTETHYECCKOM
MHOTO(aKTOPHOM BO3AEHCTBUU Ha CBIPbE, UMEIOIIUX MECTO B POTOPHBIX
anmnaparax. B pesynsrare MHOro(pakTopHOrO 3HEPreTHUeCKOro BO3Iei-
CTBHSI B UMITYJbCHOW (hOPME TOCTUTAETCS pa3pyLICHUE CBSI3H MEXKIY OT-
JIeNbHBIMH 9acTIMHU MOJIEKYJI, YTO MMPUBOAUT K U3MEHEHHIO CTPYKTYPHOMH
BSI3KOCTH, TPOUCXOIUT YIy4YIICHHUE (PU3HKO-XHUMHUYECKUX MapaMeTpoB
TOTITHBA, €70 SKCITYaTallMOHHBIX U 3KOJIOTHYECKUX CBOMCTB.

B BN TuHe co3nana ONbITHO-IPOMBIIITIEHHAS! YCTaHOBKA IS [TOJTY-
yerns OnoamzensHoro Torumea OITY-1-B/] (puc. 62).
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Puc. 62. OnbIimHO-poMbIWIIeHHas1 ycmaHoeKka OJ1s rosyYeHus
6uodusenbHo20 morninuea Of1Yy-1-B/]

YcTaHOBKA CHYXHT JUIsl TIONY4YCHUs OWOTOIUIMBA W3 OTpabOTaH-
HBIX PAaCTUTENIbHBIX Macel. [lonydyaeMoe TOIUIMBO IO CBOMM (DH3HKO-
XUMHYECKHUM U IKCIUTYaTallMOHHBIM XapaKTePUCTHKAM TIOJTHOCTHIO COOT-
BETCTBYET TPEOOBaHMSIM €BPOIEHCKUX W aMEPUKAHCKUX CTaHAapTOB HA
TOILTMBO I qU3eabHBIX apurarencit. OITY-1-B/] cnocobHa obecneunThb
MOTPEOHOCTH B TOIUIMBE OJHOTO WJIM HECKOJIBKUX MPEATIPUSITHIA, HCITOIb-
3YIOIIMX JTU3CIbHYIO0 TEXHUKY.

TexHuyeckasn xapaktepucTtuka OMy-1-611

[Ipou3BOIUTENBHOCTD, KI/4 110,16
Brixon 6uoTormiusa, % 98,3
‘YcTaHOBIIGHHAS MOIITHOCTL, KBT:
JIBATATENEH 3,15
Harpearteneit 18,0
[Torpebaenue snekTpo’HEprun, KBT-4/1 0,068
Hanpsxenue, B 380; 220
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ITnomans, m? 12,5
I"aGaputHbie pazMepsl, MM 2150x1500x2630

B Ky0aHCkOoM rocynapcTBEHHOM TEXHOJIOTMYECKOM YHHBEPCUTETE
pa3paboTaHa TEXHOJIOTHS MOyYeHUs] OMOAN3EIFHOTO TOIUTMBA U3 OTXO-
JIOB TIepepabOTKN PacTUTENBHOTO Macia. [Ipu rumpararuu pacTHUTENh-
HBIX Macel B Kaue€CTBE OTXOAOB MOJIY4YarTCs THAPATAllIOHHBIE OCAJKHU,
KOTOpBIEC CIIY’)KaT HMCXOIHBIM CBIPhEM JUIs TONydeHHUs QocdaTumaHoro
koHIeHTpara — BAJ[ «Butom» (pacTUTeNbHOIO JeuTHHA). TexHomorus
3aKIII0YaeTCsl B MPSIMOM SKCTPAKIIMOHHON OYUCTKE PACTHTEIBHBIX (Hoc-
(hOTUMIIIOB, TIOMYYEHHBIX MPH MepepadOoTKe CEMSH MOACONHEYHUKa. B
Ka4ecTBE PAcTBOPUTENS MPUMEHSIOT aleToH. Pa3paboTaHbI mpoiiecchl
OTTOHKH areToHa ot (ocharuHOro KOHIIEHTpaTa U Macia.

Oco0EeHHOCTBIO TEXHOIOTUH SIBJISIETCS UCTIOJIB30BAHUE a30Ta KaK Ipe-
IOIIETO U a0COPOMPYIONIETO areHTa JUCTUILIATOPA MACIISTHOW MUCIICIUIBI,
COBMEIAIOIIETO MPEABAPUTENBHYIO U OKOHYATENbHYIO CTaJUU, KOH/CH-
caropa JUIsl pa3/ieleHns a30TO-alleTOHOBOM CMECH W YCTaHOBKH IS OT-
TOHKHU pacTtBoputeis oT (ocharunHoro KoHIeHTpara. Cxema BKIIOUAET
B ce0s:

SKCTPAKLHUOHHYIO CTAAUIO, CIYKAIIYIO JIJIsl U3BJICUCHUS MPOYKTa U3
TUIPaTallMOHHOTO OCaiKa, MOJy4eHHOTO MPU THApATalllui CHIPOTO MOJ-
COJIHEYHOT'0 Maclia;

JUCTUUIILMOHHYIO CTAIHI0 — JJIl OTTOHKHM PacTBOPUTENS U3 MUC-
LIEJUIBI, IOJTYYEHHOH Ha CTaIuy SKCTPAaKLUH, & TAKXKE IS peKynepauuu
aleTOHA;

CTa/IMI0 TIOJTYYCHHS OYHMINEHHOTO PochaTuaHOTO KOHIIEHTpaTa — 3a-
KJIIOUHUTENBHYIO B Iiporiecce rmonyueHust bAJ «Burom.

[Tomygaemblif TPOAYKT MOXHO paccMaTpuBaTh Kak MOTEHIIMAIbHOE
CBIpBE JIJIsl IPOM3BOJICTBA OMOAM3EIS MepedTepruuKannueii TPUTITHIIEPH-
JIOB MacJlia yepe3 IIEJTOYHOU KaTaus.

[Iponiecc mpoBomUTCA NpU CIEAYIOMMX PEKUMHBIX MHapaMeTpax:
MOJILHOE OTHOILIEHHE METaHOJI: Macyo — 6:1; mienoyHoN KaTraau3aTop —
1% NaOH (% Beca); padouas Temmneparypa mnporecca — 65°C; mpomon-
KUTEIBHOCTH TIporiecca — 1 9; BEIXO 23GUPOB cocTaBisieT 94%.

B Ta6n. 50 mpencrariieHa cpaBHUTEIbHAS XapaKTEPHUCTHKA OHOIH3e-
JI U3 CMECH OTCTOEB MAaciia U COACTOKOB, AU3ENbHOIO TOIUIMBA, 4 TAKXKE
AMEPUKAHCKUX M HEMEIIKUX CTAaHAapPTOB JIJIsl OMOTU3EIISL.
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Ta6muna 50

CpaBHUTeNbHbIE CBOMCTBa 6uoam3ens M3 cMecu OoTCTOeB Macna
M COoancToKoB COeBOro macna

JusenbHoe Crannapr Crannapr ['ep-
CaoiicTBa Bruonuzens CLIA
TOILIUBO (ASTM) manuu (DIN)

IInoTHOCTH IIpH
15°C, r/em® 0,89 0,83-0,86 0,875-0,900
Kunemaruyeckast
BS3KOCTH 1ipu 40°C,
MMZ/C 5,7 3,0-8,0 1,9-6,0 3,5-5,0
Touka BcmbImky, °C 112 >55 >130 >110
TennoTrBopHas cro-
coOHOCTB, KJ[X/T 34,6 35,3-36,3
KucnorHoe uucio,
mr KOH/r 0,43 <0,80 <0,50

VCTaHOBJICHO, YTO TOYKA BCIBIIIKA OHOMU3ENs HWXKE CTaHIapTa
AMepHKaHCKOro 00IIecTBa MO UCIBITAHHIO MaTePHAJIOB, HO BBIIIE, 4eM
y Ou3enpHOro toruma. HeGonpinas nodaBka OHMOIU3eNs B TU3EIBHOE
TOIUTMBO TIO3BOJIUT YBEJIMYHUTh TOUKY BCHBIIKK nu3eis. CienoBaTeib-
HO, CMeCH OMOAM3eNb-au3eb Oonee 0e30MacHbl B XpaHEHUH, YeM YH-
CTOE JAM3ENBHOE TOIUIMBO. TeIUIOTBOpHAs CIIOCOOHOCTH OHMOIHM3EIs
HIDKE, 9YeM JHM3eJbHOro TomiuBa. OJHAKO MPUCYTCTBHE KHCIOPOAA B
Ouozun3ene MOMOraeT MoJHOMY CrOpPaHUIO0 TOILIMBA B jaBurarene. [1os-
TOMY OMOIHM3ETh PEKOMEH/IyeTCs K UCTIOJIb30BAHUIO B CMECH AU3EIBHO-
T'0 TOILJIMBA.

Mpon3BoACTBO CMa304YHbIX MaTepuanos

OtpaboTaHHbIe pacTHUTEIbHBIE Macjia MOXKHO HCIOJIL30BaTh Kak
MPOM3BOHBIE CMAa30YHBIX Maceld, IUIACTHYHBIX CMa30K, CMa304HO-
OXJIXKIAIOIIKUX TEXHOJIOTMUECKUX KUIKOCTEH, KOHCEPBAILMOHHBIX MaTe-
pHUAaJoB, a TAKXKE MPUCANOK K MUHEPATIbHBIM MacIaM.

B otnnuune or HEDTIHBIX Macesl KOMIIO3HUIIUKA Ha OCHOBE PACTHTEIb-
HBIX Maces 00J1aJar0T XOPOITUMH BSI3KOCTHO-TEMITEPATYPHBIMH XapaKTe-
PUCTHKAMH, OTHAKO MEHEe CTAOMIBHBI BCIICICTBHE HEBBICOKOM aHTHO-
KUCJIUTEIBHOU U TUAPOIUTUYECKON YCTOMYMBOCTH.
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CMech pacTUTENPHOTO Macia C >KUPOBBIMH TyIPOHAMH M JUCTHII-
JIMPOBAaHHBIMH KUPHBIMH KUCJIOTAMH HAXOIUT NPUMECHEHHE B KaueCTBE
TEXHUYECKUX CMAa30K.

HarpeB Takoro Buaa OTXOJ0B C JOCTYIIOM BO3[yXa MpPHU TeMmIepa-
type 300°C B TedeHHE HECKOJIBKHX YacOB MPHUBOAUT K 00pa30BaHHIO
BA3KUX IIPOAYKTOB, KOTOPBIE MOT'YT CIIy>KUTh B Ka4€CTBE BA3KOCTHBIX U
MPOTHUBOM3HOCHBIX 100aBOK MJIM HCIOJIb30BATHCS B KAUE€CTBE OCHOBBI
IUIA TIOJTYYEeHHS aHAJIOTOB IUIACTUYHBIX CMa30K U TPAHCMHCCHOHHBIX
Macell.

B Tabn. 51 mpencraBneHa cpaBHHTEIbHAs XapaKTEPUCTHKA Ijia-
CTUYHOTO MPOAYKTa M3 OTXOJOB parcooro macia (PM) u commpona
(uccnenoanus BUNTuH, . Tam60B).

Tabmuma 51
PUsnko-xmummnyeckue XapakTepucTtukm nnactnyHoro

npoAaykKTa oKkcnanpoBaHua U nonumMmepusaumm orxogoB pancoBoro
Macna un conumgona

Bpewms narpesa oTx010B Comunon 'OCT

ITokazarens 0 | 3 | 10 4366-76
Bsi3kocTh kuHe-
MaTu4deckas npu
100°C, mm*/c 11,8 60,2 70,1 83,4
Kucnornoe uucio,
mr KOH/r 36,0 40,0 41,0 2,8
Temneparypa 3a-
creiBanus, © C -5 -2 +10 +25
Juametp nAtHa u3-
HOCa, MM 0,24 0,21 0,21 0,21
Temneparypa ka-
menaaenus, ° C - - 80-90 85-105

XapakTepUCTHKH ILIACTUYHOTO MPOIYKTa U3 OTXOIOB MPOU3BOICTBA
ParncoBOro Maciia COIOCTaBUMBbI C TUIACTHYHOM CMa3KoH 00IIero Ha3Ha-
YEHUS — COJIUI0JIOM.

TexHonorus MMOJIyUCHUA MJIaCTUYHON CMa3KU U3 OTXO0O0B IIPOU3BOI-
CTBa PACTUTEIBHBIX Macell MpeACcTaBieHa B Tabm. 52.
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Tabmuna 52

TexHonorus nony4yeHusi NacTUYHON CMa3KKU OOLLEro Ha3HaYeHUsA
13 oTxogoB npousBoactTea PM

Onepanus ObopynoBanue Marepuainsi, ITapametps! mpo-
PEAKTUBBI ecca
Coop otxomoB npo-  EmKocTh, Hacoc OTx01bI EcrectBennsbie nms
U3BOJICTBA Macia MIPOU3BOJICTBA BpEMEHHU Tojia

Ouncrka OT 3a-
TpsI3HEHUIL: Iepe-
MEIIMBaHUE C BOJOM,
HEeHTPUPYTHPOBa-
HUe, QUIBTPOBAHKE,
nporpes 100 m/q
3anogHeHue peakTo-
pa oTXoiaMH Npou3-
BOJICTBA Macjia
Harpes orxomoB ¢
OIJHOBPEMEHHBIM
MepeMEIINBaHNEM

OxnaxkaeHue moiy-
YEHHOM CMa3KHu

Ilepexauka ruactuy-
HOM cMa3Ku B Tapy
JUISL XpaHEHUS
OxnaxaeHue u xpa-
HEHHE CMa3KU

Hentpudyra,
(huneTp

Hacoc, peaktop
oovemoM 200 1
OTKPBITHIN
Peakrop ¢ Ha-
TpeBaTeeM
MeEIIAJKOH, Tep-
MOMETD

Peakrop, Tepmo-
METp

Hacoc, Tapa nans
XpaHSHUS

Tapa
NI XpaHEeHUs

Otxo/pl, Boga

Orxonpl, 180 1

OTx0mBI IpON3-
BOJZICTBA Macia,
180

IInactuunas
cMaska, 175 1

To xe

Temmneparypa
+80°C

Temmneparypa
15-40, Bpems
10-15 mun
Harpes ¢ nepe-
MEIINBAaHUEM 10
300°C, mepemenu-
BaHHC B TCUCHHE
8-12 4 B 3aBHCH-
MOCTH OT Macell
OxnaxxaeHue 110
TEeMIIEpaTypsl
80-95°C, Bpems —
3-6u4
Topsiuast cmaska
80-95°C,
Bpems 20-30muH
VYcnoBus ecre-
CTBEHHBIE, BpeMs
oxytaxaeHus 1-4 u

HpI/IHHI/IHI/IaHI)Haﬂ CX€Ma TEXHOJIOTHU MOJYUYCHHS TCXHUYCCKUX CMa-
30K M3 PaCTUTEIHHOTO CHIPhS MMPUBEICHA Ha puC. 63.
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Mewanka

R

YcTaHoBKa Bak-peakTop {:TSH (220 - 280 B)
YOM -1A V=200-1000n
(cenapaTtop) t=200-300°C
P e 1
Tapa
Tapa OnekTpo- HacD A9 NOMYYEHHBIX
ANA NCXOAHBIX jasurartens / TEXHUYECKUX CMA30K
NpoAYyKTOB
* T 3kcnpecc-
nabopatopus

Puc. 63. lNpuHyunuanbHas cxeMa mexHorno2uu rnosy4eHuUs cMa3oK

2.5. OTxoA4bl NMBOBapPeHHOM NPOMbILLIEHHOCTHU

2.5.1. HomeHKknamypa u Knaccugukayusi

ITpu nepepaboTke ChIPbsI B IpOLIECCe MPOU3BOICTBA MHMBA 00pa3yroT-
cs ApoOvHA MUBHAs, OTXOBI MOJUPOBOYHBIE U ACTIHPAI[OHHBIE, OCTa-
TOYHbIE IIMBHBIE APOXIKH, AUOKCU yIIIepoa, XMenenast ApoOuHa, Oen-
KOBBIH OTCTOH, (PMIBTPaLIMOHHBIEC OCAIKH, 1€3NHGUINPYIOIUI pacTBOp
OyTHIJIOMOEUHOW MAallMHBI, 3aMOYHBIE BOABI, CTOYHBIE BOJIBI.

[Tpu npousBoncTBe coiona oOpa3yloTCs CIUIaB 3€pHA, 3€PHOBBIE OT-
XOJIbl, COJIOZIOBBIE POCTKH.

OTX0AB! TMBOBAPEHHOTO MTPOM3BOICTBA — PACTUTEIHHOTO MIIM OHOJTO-
THYECKOTO POUCXOKICHHS.

Ilo arperatHomy cocrosiHMIO Oonee 70% OTXOHOB HMBOBapE€HHOTO
MPOM3BOACTBA KHUAKKE (TTMBHAS TPOOWHA HAXOAUTCS B KalIMIIe0Opa3HOM
COCTOSIHMH, HO XHUJKOW KOHcHCTeHIMH). K TBEpABIM OTHOCSTCS 3€pHO-
BbI€ OTXO/bI, POCTKH COJIOJIOBBIE U JP.

Ilo crenenu Bo3aeiiCTBHS HAa OKPYKAIOIIYIO CPENly BCE ChIPhEBBIE OT-
XOJbl CUUTAIOTCS OE3BPEIHBIMY; 110 MaTEPUATOEMKOCTH — MaJOTOHHAXK-
HBIMH, 32 UCKJIIOUEHHEM IIMBHOU APOOHHEI.
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o creneHu UCMOIH30BAHUS OOJBIIMHCTBO OTXOJOB MOXKHO CUHMTATh
MOJHOCTBIO HUCMONIb3yeMbIMU. K 4aCTHYHO HMCIONB3YeMbIM OTHOCST JTU-
OKCHJI YIIIEpOia U XMEJIEBYIO APOOHHY, YPOBEHb BOBJIEUEHHUS KOTOPBIX HE
npesbimaer 50%.

Ha puc. 64 mpencrapieHa cxema MpON3BOICTBA MTHBA C BBIXOIOM BCEX
OTXOJIOB MIPOU3BOJICTBEHHOTO IIUKJIA.

MepBryiHoOE chipbe
(A4meHb, conoa)

OcHOBHas NPoAYKLMS OcHoBHOe
(nnBo) ~ NpPOU3BOACTBO d Omxonbi
JBCP JBCP $BCP {BCP JBCP _ {BCP _ §BCP ¢ 1My
Opo6n- _ Otxogbl no- || Xmene- Yrre-
hona "2, 1ue-{| S || cone” | Cunas ||upoctuseie|” san || FSOLE||wionus
wupne| |, VA0 o || oTxonsl || Acssle worrbie || Siva || ool |[Tenns
R l
Cblpbe
MoGouHoe| |MoBouHoe||MoBouroe|| Nobaska -D-%GaBKa ans ,q%yrmx nﬁ68:';?e
npomns- npomns- npous- || B koméu- | B Oe3an- oTpacneit BoF,)u,CTBo
BoACTEO || BOACTRO || BOACTBO || KOPMA KOTONBHBIE {5y -
HanuTKu NEHHOCTU
MoGounasn MoBounasn
MoBounas | o rorviinal | MoBounas NPOAYKLMS
NPOAYKUNA [ { (cvxiie Me-| | nposykums (kugkas u
(kopmMoBele| | 2 kv (BFIK) TBEpAast YI-
o | |Avu paas y
LPOXOKN) nekmcnota)

Puc. 64. Cxema obpa3zosaHusi BCP u omxodos
8 rnueosapeHHoU ompacnu

2.5.2. O6bembl o6pa3oeaHuss u HanpaeseHus
ucnosib308aHust

B Tabn. 53 npeacraBneHsl HOpMATUBEI 00Pa30BaHUsI BTOPUYHBIX ChI-
PBEBLIX PECYPCOB JIA CBETIIOIO IMHUBA C SKCTPAKTUBHOCTHIO HAYaJIbHOI'O
cycia 11% npu oOmiem pacxoje 3epHOIpoaykToB 1,8 kr/ man, pacxoje
conona — 80% (1,44 kr/nan), stamens — 15% (0,27 xr/mamn), caxapa — 5%
(0,09 xr/man).
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Ta6muna 53

HopmaTuBbl BTOPUUHBLIX CbIPbEBbLIX PECYPCOB
npu NnpovM3BoACTBe conopa u nuea [91]

Hopmarus CrangapTHas
Haumenosanue BCP o0Opa3oBa- BIAXHOCTD, TIpH
s cbopa KOTOPOH yCTaHOB-
JICH HOPMATHB

3epHOBEIE OTXO/BI (K Macce
CYXHX BEIIECTB TOBAPHOTO
sgMeHs), % 7 6 15,5
CrmuiaB 3epHOBOH (K Macce
CYXHX BEIIECTB OUHIIEHHOTO
sTAMeHs), Yo 2 1,5 40,0
Poctku cononoBeie (k Macce
CYXHX BEIECTB OUUIICHHOTO
sTaMeHst), %o 4 3,0 10,0
OTX0ABI TOTUPOBOYHBIE U
acmupannoHHbIe (K Macce
CYXHX BEIIECTB 3a0MpaeMbIX
3epHOMPOIYKTOB), %o 1,5 1,0 10,0
JlpobuHa nuBHas (K 00beMy
TOTOBOTO MUBA), %:

TIPH TPAHCTIOPTHPOBKE 35,0 35,0 88,0

IIPU CYyXOH BBITpy3Ke 20,0 20,0 75,0
Jpoxku TUBHBIE KUAKHE
n30BITOYHEIE (K 00BeMy TOTO-
BOTO MuBa), % 1,0 0,5 88,0
VYriekucnora OpoxeHus (-
OKCHJT yIJIepo/ia) K 00beMy
TOTOBOT'O MPOAYKTa, % 1,5-2,0 - -

Bce oTxoap! THBOBapEeHHOTO TMPOU3BOJICTBA HCIIONB3YIOTCS HA TTHIIE-
BbI€, KOPMOBBIE WJIM TEXHUYECKHE (MEIUIIMHCKIE) IIeTH, B Ka4eCTBe Cy0-
CTpaTa B IPOU3BOICTBE (PEPMEHTOB.

[MuBHBIE qPOXKIKU HTPAIOT MIEPBOCTEIICHHYIO POJIb B (PYHKIIMOHUPOBA-
HUU HEPBHOW CHUCTEMBI 1 OOMEHE BEIIECTB B OPTaHU3ME YEIOBEKa.

B tabn. 54 npencraBieHbl mUTaTeIbHAS IICHHOCTh M XUMUYIECKHHA CO-
craB BCP nuBoBapeHHOU NPOMBIIIIEHHOCTH.
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Onmu copepxar 10 50% momHOIIeHHOTO OenKa, KUp, TITUKOTeH, MUHe-
paybHbIe BemecTBa (Kaibiuid, pochop), a TakKe MUKPOIIIEMEHTHI (Melb,
KOOaIbT, HUKENb, UHK). [Ipoxokn Oorarbl BUTaMHHAMK TpyInsl B, co-
Jepxar ButamuH E, nposutamul D. B cocTaB Apoxokel Takxke BXOIAT
JIEIUTHH, XOJIHMH U TIIIOTaTHOH.

Bericokast nmuTarenbHas IEHHOCTh U YCBOSIEMOCTh COCTABHBIX 4acTel
MUBHOM IpOOHHBI, COJIOJOBBIX POCTKOB, OEIKOBOTO OTCTOS U Ip., JeJIaeT
9TH BHJIbI OTXOI0B HE3aMEHUMBIMH B KOPMOTIPOH3BO/ICTBE.

Haunbonpmee pacmpocTpaHeHHe B KOPMOIPOM3BOICTBE MOTYYHIIa
nuBHas ApoouHa. Ceipast nuBHAs [poOuHa Oe3 IOTOIHUTEIBHOM Iepepa-
OOTKM HCIIONB3YETCS ISl CKAPMIIMBAHUS MITUIIE U TOMAITHUM KUBOTHBIM
B KQU€CTBE MOJIOKOTOHHOT'O BBICOKOOETIKOBOTO KOpMa.

BrnaxxHyto TMBHYIO APOOHHY TAaKXKe HCIIOIb3YIOT IJ1s1 KOPMIICHHS CKO-
Ta MACHBIX MOPOJ], OTHAKO €€ HE PEKOMEHYETCSl IPUMEHSTH JJIs1 OTKOp-
Ma OBIKOB-TIPOM3BOIUTEIICH.

IMocne cnennanbHOl 00pabOTKU MUBHYIO APOOHHY UCIIONB3YIOT IS
KOPMJICHUS KPOJIMKOB, ITyIITHBIX 3BEpel, CoOaK.

2.5.3. TexHonoz2uu nepepabomku BCP u omxodoe

B nuBoBapeHHON MPOMBIIUIEHHOCTH TPUOPUTETHHIMU HAMIPABICHUS-
Mmu niepepadotku BCP 1 0TX0/10B MOXKHO CUUTATh KOMILUIEKCHYIO Iepepa-
6otky BCP Ha KopMOBEI€ 11€J1H, OHOTEXHOJIIOTHUECKUI METO] IepepadoT-
KU OTXOJZIOB C MOJIYYEHUEM aBTOIU3ATOB U THIPOIN3aTOB, IPOU3BOICTBO
KOPMOBBIX JIPOXOKEH, pa3paboTKy U YCOBEPIIIEHCTBOBAHHUE TEXHOIOTHUe-
CKHUX IIPOLIECCOB € MOTYYEHUEM ITPOAYKTOB MUIIEBOTO Ha3HAUYCHUSI.

OnHo u3 6a30BBIX HampaBieHuild nepepabotrku BCP — mpousBoacTBo
Ha UX OCHOBE KOPMOBBIX JIPOACKEH.

BonpmmHCcTBO KOpPMOB, HCIIOJIB3YEMBIX B XHMBOTHOBOJCTBE, HE CO-
JiepKar B JOCTATOYHOM KoJmdecTBe OenKoB M BUTaMUHOB. Jlake Takue
pacmpoCTpaHEHHbIE KOpMa, KaK KyKypy3a U caxapHas CBEKJa, Jarolliue
MaKCHMaJIbHOE KOJIMYEeCTBO KOPMOBBIX €AMHUIL ¢ 1 ra, Gorarsl yrieBoaa-
MMH, HO IIOYTHU HE COACPIKAT a30TUCTHIX BCUICCTB. B o10i1 cBA3M KOPMOBBIC
JPOXCOKH 32 cHeT OOJBIIOTO KOJNMYECTBA COACPIKAIINXCS B HUX Oelika H
BUTaAaMHHOB MOT'YT ABJIATHCSA HCTOYHHUKOM a30Ta B KOpMOCMECAX.

TexHonorus NpoM3BOJICTBA KOPMOBBIX npoxokeid n3 BCP nuBoBa-
PEHHOTO TTPOU3BOJICTBA MPEACTABISET COOON MPOIEeCChl COpaKUBAHUS U
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TUIPOIHM3a MUBHON MPOOWHEI MO NEHCTBHEM CepHOW KUCIOTHL. [lomy-
YeHHBIE TUAPOIU3aThl HEUTPATH3YIOT U UCIIONB3YIOT Kak CyOCcTpar Ijist
BBIPAIMBAHUS IITAMMOB KOPMOBBIX JIPOMIKEH.

3A0 «buokommiekc» (T. MockBa) npeanaraet 3GpQeKTUBHOE pelle-
HUE 110 nepepaboTKe KUIKOW MUBHOM JAPOOHHEL, a TAKXKE MMOCIECITHPTO-
BOIl Oapasl B CyXyl0 KOPMOBYIO JOOaBKY ISl CEIThCKOXO3SHCTBEHHBIX
KUBOTHBIX.

Ilo TexHonorum >kuaKoe chblpbe (IpoOuHa/Oapaa) mMocTymaeT B
€MKOCTb-HAaKOMUTENb, 3aTEM MOJACTCsl Ha cenaparop, rie OCYyLIeCTBIs-
etcs e€ omxuM. CenapaTop MpeacTaBIseT COOOH MTHEKOBBIH Ipece, B KO-
TOPOM TMPECCOBaHUE POU3BOIUTCS TIPH ITOMOIIH IITHEKA, TIO3BOJISIOIIETO
3(h(EeKTHBHO BBIAABIMBATH BCIO CBOOOIHYIO BOAY M OOJIBITYIO YacTh CBSI-
3aHHOH.

[locne cemapupoBaHus BbIACIEHHAs TBepAas (Ppakius OTHPABIIs-
eTcs Ha CyIKy W rpaHynupoBanue. CyIika OTKaroil ApoOHHBI/Oapbl
OCYIIECTBISIETCS B MIAJAIIEM TEMIIEPaTypHOM PEXUME IMPH TeMIiepa-
Type TeIToHOCHTENs (TEIUIbii Bo3myx) He 6oee 80°C, uTo MCKITIOUaET
JNECTPYKITUIO OeITKa 1 MO3BOJISET COXPAHUTh HCXOMHYIO OHOIIOTHIECKYTO
AKTUBHOCTH KOHEYHOTO MPOAYKTA.

[Ipomecc rpanymupoBaHUs MPOTEKaeT Oe3 HCIIONB30BaHUS IMapa H
BOJIBI.

TexHonornyeckas cxema mnpoliecca rnpeacraBieHa Ha puc. 65.

=
lub XXugkas \'

nneHaa

ApoBma Cywmnka

CenapaTtop

} Boza

Puc. 65. TexHonozau4eckas cxema riepepabomku nueHou
OpobuHsbi/criupmosoli 6apdbi

[Tony4yaemblii KOHEUHBIN IPOLYKT — CyXOH KOPMOBOM MOPOIIOK MOXKET
WCTIOJIb30BATHCSI KAK CAMOCTOSITEIBHO, TaK U IS CO3IaHMsI Ha €0 OCHOBE
METOZIOM MHUKPOOHOJOTHYECKOW OMOKOHBEPCHH YIIICBOIHO-OCIIKOBOTO
koHreHTpara (YBbK).

Croco6oM, TO3BOJISIOMIAM TOBBICHTE 3 (EKTHBHOCTh HCITOJIb30Ba-
HUS OTXO/IOB IMMBOBaPEHHOW OTPACIIH, SIBIIIETCS WX oOoramieHne Oenok-
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COJEPKalMMHU BELIECTBAMHU ITyTEM CMELIMBAHUS C IPYTUMHU OTXOAAMU
MIPOU3BOJICTBA. DTO MO3BOJISIET BOCIIONHUTH 3aIlachl Oellka y dKHUBOTHBIX
0e3 MPUMEHEHUs APYTHX a30TcolepKammx no0aBok. Pa3paborunkom
Texuoaoruu spnsercs BHUNIIbuBII.

JL1st mpon3BOACTBA OEIIKOBO-KOPMOBOTO IIPOAYKTA IPUMEHSIIOT CIIEeIY-
tore BCP (% nHa cyxoe BemecTBo): ApoOuHy muBHYIO — 80,0; IposkxKu
MUBHBIE — 5,5; OSNKOBBIA OTCTOH — 6,5; TOTMPOBOYHBIE U aCIIHPAIOH-
HbIE OTXOIBI — 8,0.

ITpuHnunuanbHas TEXHOIOTHYECKas cxema, npenoxennas BHUNII-
buBIl, BxiatouaeT B ce0s cTanuu pasueiacHus 1 00e3BOKUBAHUS, TIOApa-
0O0TKy TTUBHOI JpOOHMHBI, BHECEHHUE IPYTHX OTXOAOB M T0OABOK, BBITIA-
puBaHUe (QUIBTpaTa, CyImKy TBEpHo# (a3bl, TpaHyJIUPOBAaHHE TOTOBOTO
KOPMOBOTO MPOYKTa, YIIaKOBKY.

Ha puc. 66 npencraBieHa TEXHOJOTHYECKas CXE€Ma IPOU3BOACTBA
KOPMOBBIX MPOIYKTOB M3 OTXOAOB MHBOBAPEHHOTO MPOU3BOACTBA, JEH-
CTBYIOIIAsl B YCJIOBHSIX PEabHOIO MTUB3aBOIA.

6 4
\ \
T
L
1 2
T
22 /
7/
19 20 21

Puc. 66. AnnapamypHo-mexHoriogudeckasl cxema ripoussoocmea
KOpMO8bIX MpOo0yKIMos:
1 — nomok numamers; 2 — numamerib-003amop 6/1aXHbIX
KOMIMOHEHMOo8; 3 — HaK/IOHHbIU mpaHcropmep; 4 — merno2eHepamop;
5 — 2azomasymHasi 2operika; 6 — kabuHa ornepamopa; 7 — CywursbHbIU
bapabaH; 8 — 605bwol UUKIIOH CO WIT308bIM 3aM80OPOM;
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9 — anasHbiti seHmMuismop; 10 — dpoburika moriomkosasi; 11 — manbil
UUKIOH ¢ MewkogamereMm; 12 — epaHynsamop,; 13 — Hopus;

14 — kornoHka oxnaxodeHusi; 15 — 6yHkep-803amop Cyxux KOMIMOHEHMOS;
16 — npueMHbIl ByHKep Ccyxux KOMMoHeHmos; 17 — byHkep-do3amop
MUHeparnbHbIx d06asok; 18 — byHKep-HaKonumersib 20moeou npodyKyuu;
19 — 6yHKep-Hakonumerb dpobuHbl 06e380xeHHOU,; 20 — nyrnbro-
nogywka; 21 — pesepsHbili 4aH XUOKOU OpOBUHbI; 22 — WHeK nodadyu
OpobuHbI; 23 — 8ecogoe ycmpolicmeo

[TonyuenHsIit KOpMOBOI MPOAYKT coaepkuT 10 90% cyxoro Beie-
CTBa, B TOM YHCJI€ CBIpOTO IpoTenHa — 19-22%, KopMoBas 1EHHOCTh
cocraBisieT — 0,76 KOpM. €.

Bueapenue nanHO# TEXHOIOTHH MMO3BOIUT MOJTYIUTH HE MeHee 2 T
CyXOT0 KOpMa B CyTKH B pacyeTe Ha OJHY CYIIMJIbHYIO YCTAHOBKY Ha
MUB3aBO/IC MOLTHOCTHIO 3,5 MJIH J1ajl MMBa B TOI.

Ha ocHoBe nuBHO ApoOHHBI pa3paboTaHa KOMIIJIEKCHAsE KOPMO-
Bas moOaBka «lIpoOuomeny miIs MOpOCST Ha OTKOpME, OpOIIepoB,
Kyp-Hecymek. [lpuroroBnenme 5Toil 700aBKM BKIOYaET CMEIIH-
BaHHWE MUBHOHN APOOWHBI C OTPYOSMH W COpakMBaHHE CHENHATHHO
BBIZICICHHBIMU MHKpoopranusMamu (Bacillus subtilis). baxrepun
YaCTHUYHO nepepa6aTLIBa}0T KJICTYAaTKy B JICTKOYCBauWBacMbIC Caxa-
pa. CMech JOMONHUTENHHO O0OTalaloT MHUKpodjaeMeHTamu. [locre
(hepMeHTaIIUY MOJNYUYCHHYIO MAacCy BBICYIIUBAIOT. B TakoMm BHJe OHA
MOXXET XpPaHUTHCS HE MeHbIIe Toga. OTMEUYeHOo, YTO MPHU BKIFOYESHUHN
B palMoOH MOPOCST HOBOW KOPMOBOH T0OaBKH OHU MEHbIE OOJIEIHOT,
NP 3TOM B cpeaHeM Ha 16% nabuparot maccy ObicTpee, YeM KHUBOT-
HbI€ U3 KOHTPOJIbHOM TPYIIIIHI.

CoBmecTtHas pa3paborka BHUU nuBoBapeHHOM, 0€3aIKOrOJbHON
YW BUHOJEIBYCCKON TmpoMbInuieHHOCTH U PI'Y HedTn m rasa mpen-
JlaraeT TEeXHOJIOTHIO MepepabOTKH OTXOJO0B MHBOBAPEHHOW OTPACITH
M OTXOJ0B NOOBIBAIOIIMX OTpAciiel MPOMBINIJICHHOCTH Ha TEXHUYe-
CKHe IIenH. Pe3ynbTaToM TEXHOJOTUU ABISETCS MOJNyYeHHE OpraHo-
MUHEpaJIbHBIX ynoOpenwmii. Mcnonb3yeMble B TEXHOJOTUU OTXOBL:
OCTaTOYHBIC NMHUBHBIC JIPOXKKHU U KH3EIHI'YPOBBIC (QIIBTPAIMOHHBIC
OCTaTKH, a TaK)Xe MPUPOAHBIE HMEOTUTHI, Pochorurc, TeXHUIEeCKHe
Mpernaparsl, cofepikKaliiue MeJl U KaJuii MUHEpPaJIbHOTO MPOUCXOXKIe-
HUSL.

105



B tabn. 55 nmpencraBineH XUMUYECKHN COCTAaB OMBITHOTO 00pa3ma
OpTraHO-MHHEPaJIBLHOTO yI0OpEeHHs Ha OCHOBE OTXO/JI0B TMBOBAPEHHO-
T'0 MPOU3BOACTBA U TOOBIBAIOINX OTPACIIel TIPOMBIIIIICHHOCTH.

Tabmuma 55
Xumuyeckuidi cocTaB onbITHOro o6pasLia opraHo-MUHepanbHOro
yao6peHus
KommnoneHt | Coneprxanue

Buara, % 14,0
[Torepu npu npokanuBanuu (800°C), % 20,3
A3OT HUTpATHEIH (TIOABIXHAA (hopMa), MI/KT 3.2
A30T aMMOHWMITHBIN (OIBMKHAsE (hopMa), MI/KT 47,0
®Docdop oOmmit, Mr/Kr 130,0
®docdop (nonswxkHas popma), MI/Kr <0,1

pH, ex. pH 9,6
Kanuii o6rmmid, Mr/kr 3207,0
Kanwii (monBrmxHas ¢popma), MI/Kr 108,0
Harpuii o01muii, mr/kr 2200,0
Harpwuii (moxBmxHas popma), Mr/Kr 850,0
CrpoHumii (moasmxHas Gpopma), MI/Kr 116,0
Hunak (TogBmkHAS opMa), MI/KT 0,5
CeuHen (moaBmxHas Gpopma), MI/Kr <0,5
Mens (moaBmkHas GpopMma), MI/KT 1,3
Kanmuii (mogskHast popma), MIr/kr <0,01
Mapraser (moaBmkHast popma), MI/KT 0,1
PryTh (mogBIKHAsL popMa), MI/KT <0,005

[TuBHBIE TPOXKIKU U KU3EIIBI'YPOBBIE PHIBTPALIMOHHBIE OCAIKH OOTaThI
docdopom, a30TOM, KaHeM, MUKpPO- U MakpodniemMeHTamu. Kpome atoro,
OHU OTBEYAIOT 32 CBOIMCTBA IMOYB: Pa3BUTHE MUKPOQIOPEI, IbIXaTeIbHbIC
MPOIIECChl, ONOTEOXUMHUYECKUE ITUKITBI YIIIEPOJia U 30JIbHBIX SJIEMEHTOB.

KwuzenbrypoBble (GUIBTpallMOHHBIE OCAJIKH CIOCOOCTBYIOT pa3phIX-
JICHUIO TIOYBBI, YBEIUYCHUIO 00beMa TI0P, YIAYUIIakT MUKPOOHUOIOTHYE-
CKOC€ HeﬁCTBHe IIOYBBI, ITOBBIIIAKOT KOJIUYECCTBO YI[ep)KHBaCMOﬁ BJIaru u
MUATATENbHBIX BEIIECTB, PEryIUpyOT pH 1ouYBEL

OTX0mbI JOOBIBAIOIITNX OTPACIICH B CBOIO OYEPEIh HACHITIIAIOT yA00pe-
HUE MaKpO- 1 MUKPOBJIEMEHTAMU, OCJIA0JSIOT TIOYBEHHYIO KUCIOTHOCTD,
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SIBJISIIOTCS.  TEPMOPETYJIATOPAMH [0YB, MPEIOTBPAIIAIOT 3a00JICBaHHS
KOPHEH pacTeHUH, Yay4IIaloT BOAHO-PU3UIECKUE CBOMCTBA MOYBHI, 110-
JIOKATENTLHO BIUSIOT HA Pa3BUTHE MHUKPOQIIOPHI, MPOIECCHl T'yMYyCO-
oOpa3oBaHwusl.

HcrnbiTaHne OpraHO-MUHEPAIbHOTO YAOOpEHHs MOITBEPIHIIO Iieie-
COOOpa3HOCTh Pa3BUTHUSI JAHHOTO HATPABJICHUS — MPOU3BOICTBA IKOJIO-
MYECKU O€30MacHBIX, JOCTYITHBIX U JCHIEBBIX CPEACTB JUIS MOBBIIICHHS
MOYBEHHOTO TUIOJIOPOIUSI U3 OTXOJOB MHUINEBBIX U JOOBIBAIONIMX MPOM3-
BOJICTB.

2.6. OTX0AbI CMMPTOBOM NPOMbILLNIEHHOCTH

2.6.1. HomeHKknamypa u Kknaccugukayusi

B mponecce nonyueHus 3TUIOBOTO CIUPTA AJIsl MUIIEBOW MPOMBILI-
JICHHOCTHU 00Pa3yroTcs CIIeAYIOIINE OTXO/BI: Oapaa (3epHOKapTodenbHas,
MeJaccHas), YIJICKUCIbIN Ta3, 0Tpad0TaHHBIC IPOXIKH — CaXapOMHIICTHI.
K mo0o4YHBIM TPOAYKTaM MPOU3BOJCTBA OTHOCATCS (DPAKIIUS TOIIOBHOTO
STHIIOBOTO CIIUPTA M CHBYITHOE MACJIO.

[Ipu xommekcHOW nepepaboTKe ChIphsi HA OCHOBE MOCIECIIMPTOBOM
Oappl MOMYYaroT KOPMOBBIE APOXIKH TPEX BUIOB: CyXHe KOPMOBBIC (U3
rpyooro ¢unbrpara 6apasl (CKJ), *Kunkne KOpMOBBIE U CyXHE KOPMO-
BBbIC C UCIOJIb30BaHUEM Beel «iienbHoi» Oapasl (KK u CKLY).

[Ipu mpow3BOICTBE KOPMOBBIX IPOXOKEH M3 Tpy0oro GrusTpara 3ep-
HOKapTo(enbHON Oapmel 0Opa3yeTcss OTXOA — IMOCIENpOXKKeBas Oapaa
(BrOpruHast). AHaJOTHYHO MPH TMPOU3BOJACTBE KOPMOBBIX IPOACKEH U3
MEJacCHOM Oappl 00pazyeTcst MOCICAPONIKEBas MenaccHas Oap/a.

Bce orxonpl M moOOYHBIE MPOMYKTHI OTPACIH OTHOCSATCS K BTOPHY-
HBIM CBIPBEBBIM pECypcaM.

[lo arperatHomMy cocTosiHHIO O60mbmMHCTBO BCP 1 moOoYHBIX TIpo-
JYKTOB CIUPTOBOTO MPOW3BOJCTBA — JKUJAKHE; K TBEPIBIM OTHOCSTCS
JPOAOIKU-CaXapOMHULIETHI; K Ta3000pa3HbIM — YIIIEKUCIIOTa OpOXKECHUSI.

INo crenenu Bo3eicTBUS HA OKPYKAIOLIYIO Cpeay Oe3BpEIHBIMU CUH-
TaroTcs 0ap/a MocIecnuPTOBAas U OCIEPONIKEBast 3epHOKapTO(dEnbHAas,
VIJIEKUCIIOTa OPOKEHUSI, IPOKIKH-CAXAPOMUIIECTHI; K BPEIHBIM OTHOCSTCS
0apna MoCnecnupPTOBas U MOCIESIPONIKEBAs MENacCHast, PPaKIHsl TOJIOB-
Hast ATUJIOBOTO CITUPTA, CUBYITHOE MacJIo.
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ITo crenenn ucnonp3oBanus BCP genarcs Ha MOJHOCTBIO HCHOMIb-
3yeMble M UCIIONb3yeMble YacTHYHO. K 1iepBEIM OTHOCATCS Oapia mocie-
CHHUPTOBasi 3epHOKAPTO(hEIbHAS, TPOXKIKH-CAXaPOMUIIETHI, (HPPAKIUS TO-
JIOBHAsI ATUJIOBOTO CITUPTA, CUBYIIHOE Macio. YaCTMYHO HCIIONb3YIOTCS
Oaplia mocecnupToBas MeJaccHasi, MociepoxokeBas (3epHokapTodenb-
Has ¥ MeJaccHas), yIIEKUCIIOTa OpOKEHUSI.

Ha puc. 67, 68 npeacraBieHbl cXeMbl IPOU3BOJACTBA COUPTA U3 3€p-
HOKapTO(]eIBHOTO CHIPhS M M3 MENACCHI C BBIXOJOM BCEX OTXOIOB MPOM3-
BOJICTBEHHOT'O LIMKJIA.

MepBuYHOE Cbipbe
(3epHo, kKapTodens)

OCHOBHas npoay Kuus OcHoBHOe Orxonu!
(CnnpT aTMNOBBLIN) npou3BoACTBO
BCP| anj ! T
Yenexucnbili CusywHoe
bapoa 2a3 oA macrio
Chipoit Mo6GouyHoe || MoBoyHoe || MoGouHoe MoBouHoe Cblpbe MoBouHoe
KOpM npous- npous- npous- npouns- Ans apyrux || npoua-
BogCcTBO || BOACTBO || BOACTBO BOACTBO oTpacnei BOACTEO
NPOMbILL-
NEHHOCTU l
M0604HAA || o oumas ||10B0HHaS Eog)oq;amﬂﬂ MoGouHas
nNpoAyKLWs npoayKuMs poAay 1” npoAyKLMs
(cyxme npoAyKkumns (yrne- (cnupT 1-ro (|/|30vaM|/|J-|o_
ol (25 | woe | FERI e
Aporo) Khakas) puTenn) CrnpThI)
Bropuynas
6apaa

Puc. 67. Cxema obpa3zosaHusi BCP u omxodos rpu ripou3godcmee
criupma u3 3epHoKapmogebHO20 Chipbsi
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MepBuyHoE chipbe
(Menacca)

OCHOBHaH npop,yKuvm OCHOBHoe
C (cnnpT) NpPOWN3BOACTBO Otxoael
v
¢ BCP ¢ BCP ¢ nn ¢ nn ¢I‘II‘I
Lpoxoku- n%g/;ezg%ggzo- Yanekuc- 240 CusywiHoe
caxopomuuemsl  ag'6apoa bt 2a3 macrio
Cbipbe Cblpbe Colpbe Cbipbe
ans apy- || No6ou- [ Mobou-|[Mobou-||Mobou-|| ans apy- || ana apy-|| ana apy-
ChipoiA || WX oT- Hoe HoEe HOE HOE TMx oT- rux oT- rMx OT-
kopm || Pacnei || npous- || npous- | npous- ([ npous- || pacneit (| pacneit pacnei
npombIw- || BOA- BOA- BOA- BoA- || npombiw-||npombiw-|| npombILL-
neH- CTBO CTBO CTBO CTBO nex- nex- neH-
HOCTH HOCTU HOCTU HOCTU
v v N
MoGouHas MoBouHas MoBouHas
NPOAYKLUMA I.II-I%6°L:(H?42 NPOAYKLMSA NPOAYKLUMSA
(xnebone- Ao);iol-nl(m (ynapeHHas || (cxmxkeHHas
KapHble KOAFI:IIOBbIe) riocnecnup- || v TBepaas
LPONOKU) p ToBas 6apAaa)| |yrnekucnora)
Ov
Mocneppox- HoGaBka B
xeBas .| cTpouTens-
MeraccHasn Hble MaTe-
Gapaa puansl
v y
MoGouHas NoGouHoe MoGouroe P%%oiﬁ%
npoAYyKUNS |« npons- npows- BMTZMMH
(TOMY) BOACTBO BOACTBO
12

Puc. 68. Cxema obpa3zosaHusi BCP u omxodoe rpu ripou3godcmee
crupma u3 mesaccbl

2.6.2. Hopmamueb! 06pa3oeaHusi U HanpaeJsieHus
ucnosib308aHus!

Esxeronno B Poccun o6pasyercs 6onee 10 MitH T criupToBOl Oapabl.
Brixon crimproBoii Gapapl 3aBUCHT OT KPETOCTH Opa)KKH, CTETIEHH ee
pa30aBieHus] IpU 3aMbIBKE OpOAMIIBHBIX YaHOB, KPEIOCTH OTTOHSAEMO-
rO CIIMpPTa U KOJIMYECTBA KOHJIEHCATa TPEIOLIEro napa, pacxoayeMoro Ha
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neperonky. CpeqHuil BBIXOI 3epHOBOW Oapasl cocraBisier 141,5-143 T
Ha 1000 man cnupra, xaprodensHoi O6apael — 158-159 T Ha 1000 man
CHIHpTA.

[pu mony4ennn cyxux kopMoBbIX Apoxokedt (CKI) u3 rpy6oro ¢puib-
Tpara Gapael oOpasyercst BropuuHasi Oapna B konmnuectse 70-80% ot Ha-
typanpHOH. Berxom CKJ] Ha 1000 mai crimpra npu nepepaboTke 3epHOBOM
Oapner coctapnser 3500 kr, ipu miepepabOTKe KapToQenbHOl Oapabl —
1700 kr. Beixon xumkux xopmoBbix npoxoxed (OKKJI) cocraBmser 140-
150 T na 1000 man criupra. TeopeTnueckuil BBIXO YIIIEKHCIIOTO ra3a co-
craBiser 95,5% k macce criupra, wim 7530 kr Ha 1000 1271 BIpabOTaHHOTO
cnupTa. BeIxox Toj0BHON (pakiyiyi 3TUIIOBOTO CIHMPTa cocTapiser 2-6%
OT YCJIOBHOTO CIMpTa-ChIplia. BbIXO CHBYIIIHOIO Macia 3aBHCUT OT BHIA
1 KaueCcTBa CBIPbs, PaChl IPUMEHAEMBIX JPOXIKEH, yCIOBUN COpaskuBaHUS
1 4ucToThl ciupta u cocrasiseT 0,3-0,4% oT ycinoBHOro cmMpra-chipla,
win 20-27 xr cuBymHoro macia Ha 1000 gan ycnmosHoro crimpra [91,86].

OCHOBHOE HalpaBJIeHNE HCIIOJIb30BAaHUS OTXO/I0B CIIHPTOBOTO MPOU3-
BOJICTBa — KOPMOBOE. XUMUYICCKAN COCTAB CITUPTOBOM Oapbl IO3BOJISAET
paccMarpuBaTh €€ KaKk MCTOYHHUK LICHHBIX NUTATEJIbHBIX BEIIECTB B CO-
BPEMEHHOM KOPMOTIPOHU3BOACTBE (TabmI. 56).

Tabmnma 56
XumMunueckum coctaB cnupToBoi 6apabl
Iloxa3arens | 3epHoBas Oapnaa | Kaprodemnsnas 6apra

Cyxue BeriecTBa, % 6,7-8,4 3,0-4,0
B Tom unce:

CBHIPOi MpOTENH 1,8-2,2 0,6-0,8

KJeTUaTKa 0,9-1,7 0,3-0,4

30J1a 0,6-0,7 0,4-0,5

0e3a30TUCTHIEC IKCTPaK-

THUBHEIC BEIIECTBA 3,4-3,8 1,7-2,3

MenaccHyto Gapiy UCIIONB3YIOT KaK ChIPhE JUI BBIPALIMBAHUS HA HEH
KOPMOBBIX JIpoxoked. OHa MOXKeT OBITh HCIONB30BaHA ISl TONYYEHHS
KOPMOBOTO BUTaMuHa B, , munepuna, 6etanna. Taxoke n3 MenaccHoi 6ap-
JIbI IIyTEM BBIIEIIEHUS JPOXOKEH U3 3pesiol OpaykKy POU3BOIAT XJiebore-
KapHbIe ApOXOKU. TeXHOJIOrusl IPOU3BOACTBA XJIEOOMEKAPHBIX IPOXOKEH
3aKITIOYaeTCs B IOCIEN0BATENBHOCTH MTPOLIECCOB: BBIIEIICHHUE NPOXIKEN U3
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3pesioil MenaccHOW OpaskKu, MPOMBIBKA BOAOH U MOITYyYCHUE APONOKEBOTO
KOHIIEHTpara, IpeccoBaHue, (OpMOBaHHE, YIIAKOBKA, XpaHECHHE.

CuByIIIHOE Macio MCHONB3YeTCs KaK ChIPbE JUIA MOJyYEHHs UYUCTBIX
BBICIINX CIHPTOB, KOTOPbIE HaXONIAT MPUMEHEHHE B XUMHUYECKOH, MeIu-
LUHCKOM M JIPYI'MX OTPAacisiX NPOMBIIUIEHHOCTH. Ha ux ocHoBe mpous-
BOIST MEIWLMHCKYE IPENapaTsl, TyIIHCTHIE BEIIECTBA, PACTBOPUTEIH B
JIAKOKPAaCOYHON MPOMBIIIIIEHHOCTH, @ TAKXKE SKCTPAreHThl, (I0TapareHThl,
MTOBEPXHOCTHO-AKTUBHBIE BELIECTBA.

TonoBHas Gpaxiys KCHONB3YETCS IS TOTYYECHHS TUIIEBOTO STUIIOBO-
O CIMPTA, a TAKXKe JUISI IPOMU3BO/CTBA TEXHUUECKOTO U IEHaTypHPOBAHHO-
TO CITUPTOB.

VYrnexkucnelii ra3 OpoXKeHUs! U IOCIeNpoXoKeBas Oapza sIBISIOTCS Ma-
JIOWCTIONIB3yEMBIMU BUIAMH OTXOJIOB CITUPTOBOIO MPOU3BOACTBA. TeM He
MeHEee KHUJKYI0 YIIEKUCIIOTY HCIOIb3YIOT B MUILEBOM MPOMBIIUIEHHOCTH
JUIs XpaHEeHUs! OBOILLEH, Msica, TPUTOTOBJIEHNS Ta3UPOBAHHBIX HAIUTKOB U
np. B TexHuKe KuIKas yIIIeKHUCI0Ta UCTIONB3YeTCs B IPOU3BOACTBE CTallb-
HOT'0, YyI'yHHOI'O JIUTbS, IIPH 3JIEKTPOCBAapKe, MEXaHWYECKOIl 00paboTke
METaJIOB, JOOBIYe HE(MTH | Ip.

2.6.3. TexHonozuu nepepabomku BCP u omxodos

HavanpHpiM 3Taniom nepepaboTKy NOCIEeCHUPTOBON Oapasl Ha KOPMO-
BBIC 1ICTIH SIBISICTCSI ICHTPU(YTUPOBAHNE WIIH CETIapUpOBaHUE ISl pasJie-
JieHusl Ha (pakIuK: B3BEIICHHBIC KPYIHBIC YacTHIIbI 3epHa (IpoOUHY) U
rpyOsIii pueTpar (dyrar).

JIro6ast neHTpudyra yaapiauBacT TOJIBKO MOJIOBUHY CyXUX BEIECTB (4-
6%). lnst nanbHeiimero pasneneHus UCHoNb3yIoT (QuokyssHTEL. [1o Takoi
texHonoruu u3 120 1T Gapael momydaercst 20-25 T APOOUHBI BIAXKHOCTHIO
75% u 100 T dyrara, ¢ ocraBmmmucs 4-6% EHHOTO pacTBOPUMOTO OeiKa.

Hanee momyuennsie 20-25 T npoOWHBI BBICYIIMBAIOT C ITOMOIIBIO
TTUCKOBO-TPYyOUaThIX, OapaOaHHBIX, JICHTOUHBIX, ITHEBMATHUECKHX CY-
LIMIBHBIX YCTAHOBOK, MOJTyYast Ha BBIXOIE 5 T CyXoH Oapibl ¢ IPOTENHOM
26-28%.

@dyrar B CBOIO 04Yepe/lb MOXKET OBITh YTUIM3HPOBAH METOIOM CIIMBA Ha
nojist (pUIBTPAIMK WA TIOABEPTHYT KOHIEeHTparmu 10 70% ¢ IOMOIIBIO
BBINTAPHBIX YCTaHOBOK. B pesynbrare oOpasyeTcs uncTast BOAa B BUAE Mapa
(4 yacTn) ¥ KOHIIEHTPUPOBAHHBIN (yTar (Krcemb) 1 9acTh, MPUOTH3UTETh-
HO 20 T ot 100 T dhyrara. Jlanee KOHIIEHTPUPOBAHHKIN (DyTaT MOXKHO CMEIIIH-
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Barhk C IPOOMHON M OJHOBPEMEHHO CYIIUTh. Dyrar — OueHb BsI3Kask CMECh
U €r0 HEeJb3s BBICYIIUTh A0 14% BIaXKHOCTU HU HA OJHOM W3 CYIIWIOK. B
9TOM CBSA3M MEPCTICKTUBHA 3aMEHa BBINAPHBIX TEXHOJIOTHIA JJIsi KOHIIEHTpA-
1y yrara MeMOpaHHBIMIL.

[pumeneHre MHOTOCTYNEHYATHIX (DUIIBTPAIIMOHHBIX YCTAHOBOK (MH-
KpoumbTparw, ynbTpadiIsTpaiy, HAHOMWIIETpAIM 1 00PaTHOTO OCMO-
ca) TMO3BOJISIFOT OYUCTUTH GHIBTpar ¢ 40 10 3 MI/I1 3arpsI3HAIONINX BEIIECTB.
OuniieHHy0 BOOY MOXHO BTOPHUYHO HCIIOJIB30BATh, MO0 0€3 SKoJIoruye-
CKOTO yIepOa CIMBaTh B KaHAM3AIHMIO. Takue yCTaHOBKH IO3BOJISTIOT 000 -
TUCH pacxoaoM »ekTposHeprun B 20 kB1'u Bmecto 2000 kBT'4, 3aTpaun-
BaeMbIX Ha BBIIAPHBIX yCTaHOBKaX. OMHAKO 3TO JOpOTrocTosiiee 000pymo-
BaHWE, MPUMEHEHHE KOTOPOTO JOIDKHO OBITh SKOHOMUYECKH 00OCHOBAHHO.
[Tpwm 3TOM HE permraeTcst BOIPOC CYIIKH ITOTY9IeHHOTO KOHIIEHTPHPOBAHHOTO
¢yrara.

Cnemamucramu OOO «Arpokomcepsucy (T. Kanmyra) paspaborana tex-
HOJIOTHSI CYIIIKH CBEXel CITUPTOBOM Oapyibl Oe3 paziencHus Ha (QpaKkiul 1
VX KOHIIEHTPAIMH C TIOMOIIBIO CYIIMIBHBIX MAIIiH cepui «LIHKiony.

TexHOMOTHs B 3HAYUTENHHOW MEpPE YCTPAHSAET HEJOCTATKH CYIIECTBYIO-
IUX TPaIUIMOHHBIX TexHoNMornid. Hampumep, kimaccuyeckue BhITapHBIC
YCTaHOBKH Pa0OTarOT TOJIBKO MOCie IEHTPU(PYTHPOBaHHs, CYIIMIBHBIE Ma-
HMHBI cepur «][MKJIOH» MOTYT CyIIUThL Kak CBEXYI0 95%-Hyto Oapiy, Tak
1 oTKaryto 75%-Hyt0. DHEpro3arparsl IpH TaKOM CIIOCOOE CYIIKH 3HAYH-
TEeNBbHO MeHbITe 1 He TipeBbimaroT 3000 pyo. Ha 1 T cyxoit 6apmabl. [Ipu aTom
HOBAasI TEXHOJIOTHSI 00€CIIEYNBAET MOHYO ITepepaboTKy HCXOITHOTO CHIPHSI C
COXPaHEHHEM BCETO CYXOro BEILECTBa.

[Nomy4yeHHOE BTOPUYHOE CHIPBE, CaMo MO cebe SBISSICh KOPMOBBIM pe-
CYpPCOM C BBICOKMMH Ka4eCTBEHHBIMH XapaKTEPHUCTHKAMH, MOXET OBITh
MCIIONB30BAHO JUTsl 00OTalleHNs] MAJIOIEHHBIX KOpMOB. Hanpumep, Ha 1 T
cBexxeit 6apmel mobarisror 200-500 KT MaJIOIeHHBIX KOMIIOHEHTOB — He-
KOH/IMITMOHHOTO IpoOIIeHOTO 3epHa mim oTpyoeii. [locre BeicymmBanus no-
Jy4YaroT MPOAYKT, 00OraleHHbI KOHIEHTPUPOBAHHBIM OEJIKOM M BUTaMH-
HaMH, KOTOPBIH MO KaueCTBEHHBIM XapaKTEPUCTHKAM HE YCTYMaeT JOPOTUM
copTaM KOMOHKOpMa.

OnuH 13 c1ioco00B UCTOIB30BaHUS CIIMPTOBOM Oap/Ib! — BRIPAIINBAHHE
Ha Hel KOPMOBBIX JIPOXIKEH.

KopmoBsie mposxxu, BeIpadaTsiBaeMble Ha CITUPTOBBIX 3aBOJIAX, COAEP-
)Kar 10 43-54% npoTerHa Ha CyXo€ BEIIECTBO, MEPEBAPUMOCTh €r0 J0-
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ctuaraeT 83-85%, B TO Bpems Kak MepeBapuMOCTb IIPOTENHA HATypaJIbHON
Oapap! He nipeBblimaeT 50-55%. YBenuueHue KormyecTBa yCBOSIEMOTO MPo-
TEUHA MPOUCXOAUT B MPOLIECCE CHHTE3a JPOOKEBBIX KJIETOK B Pe3yibTare
MIPEBpaIeHUs a30Ta MUHEPAJIbHBIX COJIEH B TPOTEUH KOPMOBBIX JPOAOKEH.

TexHomorust nepepabOTKH 3€PHOBOI M 3epHOKApTO(QENBHOW Oapibl B
BBICOKOOEJIKOBBIE KOPMOBBIE IPOAYKTHI UMEET HECKOJIBKO BAPUAHTOB!

MOJIyYCHUE CYXUX KOPMOBBIX APOXKeH U3 rpyooro ¢uisrpara Oapasl
(CKL);

MIPOM3BOICTBO KUAKHX KOPMOBBIX JIPOKEH, MTOTy4aeMBbIX C UCTIONIB30-
BaHMEM Bcel «uenpHon» 6apael (PKK/ILL);

BBIITYCK CYyXHX KOPMOBBIX IPOXOKEH, TIOTydaeMbIX C UCTIONB30BaHHUEM
Beel «uenpHONY Oapap! (CKILL).

[Ipn nomyuenun CK]] B KayecTBe MUTATEIBHOM CpPEAbl HCIIOIB3YIHOT
rpyOsbIii punbTpar 6apasl, B pe3yibTaTe Yero Hapsiay ¢ CyXUMH IPO¥OKaMH
o0pasyercs BTopu4Hast Oapna, KOTopas Tak ke, Kak U HaTypalibHasi, sIBJIsi-
eTca KopMoM. Cxema MpOoMU3BOICTBA CyXUX KOPMOBBIX apoxokeit (CK/I) u3
3epHOBO Oap/IbI IIpeacTaBicHa Ha puc. 69.

1 16— knos.7
m E
| L
12 I,
0 - 25
1 18 -
14 17.
13
1 26 15 19 21 23

Puc. 69. Cxema ripouszsodcmea cyxux Kopmosbix Opoxoket (CKL)
u3 3epHoeol 6aposi:

1—cbopHuk; 2, 5, 6, 11, 15, 19, 21, 23 — Hacocbi; 3 — bapabaHHoe

cumo; 4,10 — mennoobmeHHuUKU; 7 — c6opHUK emopu4Hol 6apdhbl;

8 — cbopHuUK numamernbHoU cpedbl; 9 — annapamsi YUCMoU Kyrnbmypbl
(AYK),; 12 — OpoxkepacmuribHbit annapam; 13 — deamynbzamop;
14 — mexaHu4eckuli neHoeacumerns, 16 — subpocumo,; 17 — c60pHUK
Opoxkeeo20 KoHUeHmpama; 18 — cbopHuUK dpoxxkeeol cycrieH3uu;
20 — cenapamop; 22 — mepmornu3amop,; 24 — cOOpHUK;

25 — pacnbinumensHas cywurka; 26 — myp6oeo3dyxodyeka
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ITo Texnonoruu Oapay W3 anmapaTHOro OTAETICHUS CIIUPTOBOIO MPO-
W3BOJCTBA HANPABIIOT B COOPHUK, Jlajiee Yepe3 TEII00OMEHHHUK Moa-
10T Ha OapabaHHOE CHTO U B COOPHUK BTOPUYHON Oapabl, rpyObIil Qpuib-
Tpar MoJaloT B COOPHUK MHUTATeNbHOMN cpeabl. B cOopHUKEe BTOpHUYHOM
OapIpl IpoOHHA CMEIUBAETCS ¢ PyraTroM OT CEMapaTopoB C MOIyUYeHHEM
BTOPUYHOM OapIipl, KOTOpas HACOCOM OTKAa4MBAETCs HAa KOPMOpa3laTod-
HBII MyHKT.

B cOopHuKe muTarenbHON cpelbl FTOTOBST MUTATENbHYIO Cpeny C I0-
OaBJIeHHMEM PacTBOpa CoJiei cyabdara aMMOHHS MM KapOaMuza, Tuam-
MoHu# (ocdara. [IoATOTOBICHHYIO MTUTATENBHYIO CPEy HANPABIISIOT B
JIPOXOKEPACTUIIbHBIN arapat. Bo3nyx aiid aspaiuu cpesibl B ApoxoKepa-
CTHJIBHBIH ammapar u anmnaparsl 9ucToi KynbTypsl (AUK) mogaroT Typ6o-
BO3IYyXOAYBKOH. [ 0OTOBYI0 3aceBHYIO KyIbTypy Apoxxkeil uz AUK nepuo-
JUYECKH TIONAIOT B IPOXKKEPACTHIBHBINA anmapar. [IeHHo-xuakocTHas
JIpOXKeBasi CyCHEeH3HUsl U3 JAPOXKKEPaCTUIILHOTO afapara HelpepbIBHO
MoJaeTcs B IEIMYIIBraTop, T7e ee pa3pymaioT ¢ ITOMOIIbI0 MEXaHUYECKO-
ro, a MPU HEOOXOAMMOCTU — XUMHUYECKOIo IeHoracuress. Jpoxokesas
CYCHEH3HA U3 Je3MYJIbIaTopa HENPEPhIBHO IT0JAETCsl HACOCOM Ha BUOPO-
cuto. [IpobuHa (cxo ¢ BUOpOCHTA) TIOCTYMAeT B COOPHUK APOIKIKEBOTO
KOHLIEHTpaTa, GUIsTpar (IpOXoJ Yepe3 CHUTO) HAMpaBisioT B COOPHHUK
JIPOXKKEBOW CYCIIEH3UH, a U3 HETo — Ha IpOXKKeBble cenapaTtopbl. dyrar
C CerapaTropoB HANpPaBIAIOT B COOPHUK BTOPUYHOM Oapabl. poxokeBoit
KOHIIEHTPAT COOMParoT B COOPHUKE APOAIKEBOIO KOHLIEHTPATa, IIe CMe-
LIMBAIOT ¢ APOOHMHOM, MOCTyHamome ¢ BuOpocura. 3aTeM cMech Haco-
COM IOJAI0T B TEPMOJIM3AaTOp U BBIAEPKUBAIOT NpH Temreparype 75°C B
TedyeHue 45 MUH.

JposxkeBoit KOHIIEHTpPAT MOCIIe TEPMOIIN3aTopa MOIAI0T Ha PAaCIbLIH-
TEJIbHYIO CYIIFIIKY JUTSI BRICYIITMBAHUS.

Cyxoi IpoIyKT NOCTYMAaeT Ha YIIAKOBKY M Ha CKJIaJ] TOTOBO MPOIyK-
LUH.

Kunkue xkopmosbie mpoxoku (JKK/ILL) sBASIOTCS CKOPOMOPTAIIMMCS
MIPOAYKTOM, B HUX COAEPKUTCA OKOIOo 93% BOABI, UTO 3aTpyAHSAET UC-
MOJIb30BaHME MX B yAAJIEHHBIX XO3SIMCTBAxX, a TPAHCIIOPTUPOBKA Ha pac-
crosiaue cBbime 30-40 kM sBiIsIeTCA HepanuoHanbpHOi. [losTomy npons-
BoauTh JKKJ/III menmecooOpa3Ho BOMM3M OTKOPMOYHBIX KOMIUIEKCOB IS
OBICTPOTO YHOTPEOIICHUSI.

KKAL moxuo mepepabateiBath B cyxoi npoaykr (CKIL), uro
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yIy4IIaeT ero TeXHOJIOTHYHOCTb, IT03BOJISET UCIOIb30BaTh B KOMOMKOP-
Max AJsl CBUHEH M NTHULBI U 00JerdaeT TPaHCHOPTUPOBKY Ha OOibLINe
paccTOsTHHUSL.

CxeMa HoJy4eHHs CyXHX KOPMOBBIX JPOACKEH M3 LEIbHOM moce-
crimptoBoit 6apasl (CKJILL) npencrasnena wa puc. 70.

15
8
[ + 2l
% P—pconenLi,l M
] 1- £
[Ta] —_—i
4 6 )
3 5 7 9 10 11 1314 16 17 18 19 271

Puc. 70. Cxema rosy4eHUs Cyxux KOpMo8bix Opoxokel
u3 uenbHou nocecrnupmosol 6apodbi (CKAL):

1 — cbopHuk 6apodbi; 2 — mennoobMeHHUK; 3, 5, 7, 14, 16 — Hacocbl;
4 — cb6opHUK numamesibHoU cpeldbl; 6 — c6OPHUK CEPHOU KUCIOMbI;
8 — annapam yucmolt Kynbmypsi (Al4); 9 — punibmp; 10 — myp60803-
Odyxodyeka; 11 — dpoxokepacmusibHbIU annapam; 12 — cOopHUK
neHoeacumerns; 13 — deamynbeamop,; 15 — mepmonuzamop; 17 — 6510k
rnoGzomosku mernjyioHocumernsi; 18 — cywunbHasi ycmaHosKa;

19 — yuksioH; 20 — byHKep cyxux Opoxokel;

21 — Mewko3alWugoyHasi MawuHa

[To TexHoNmorum 6apay W3 ammapaTHOrO OTAEJICHHS CIHPTOBOTO IPO-
W3BOJICTBA HANPABJISIOT B NMPHUEMHBIN COOPHHK, M3 KOTOPOTO Yepe3 Te-
TI000MEHHUK MOJAI0T B COOPHUK MHUTATENFHONW CPEMIbl, Kyla TaKXKe Io-
cTynaetr pactBop coieil. YacTe Gapabl MEpuoAMYECKH, MUHYS TEILI000-
MEHHUK, HallPaBJIAIOT B anmaparsl YucToi KyasTypsl (AUK).

[MutarensHylO0 cpeny U3 COOpPHHMKA HEMPEPBHIBHO MOAAIOT HACOCOM B
JIPOXOKEpACTUIIbHBIN armapat. Bo3ayx aiid aspauuu cpefibl B ApOoxoKepa-
crutsbHOM anmapare u AUK momaroT TypOoBO3IyX0MyBKOH Yepe3 GHUITBTP.
l'otoBas 3aceBHas kyabsrypa gpoxoked 3 AUK nepuoanyecku noctymnaer
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B IPOXOKEPACTHIIBHEIN ammmapar. [To Mepe HeoOX0oquMOCTH TS peryiupo-
BaHUs pH cpenpl B IpOXOKepaCTHIILHBIN amapar NepuoUIecKy MOJal0T
CEPHYIO KUCIIOTY.

[leHHO-KHMJIKOCTHAs APOAOKEBASI CYCHEH3US U3 JIPOXIKEPACTHIEHOTO
amrmapara HelpephIBHO MOCTYIAeT B AEIMYIbrarop, Iie HeHy paspymia-
0T C TIOMOMIBI0 MEXaHWYECKOTO ¥ MPH HEOOXOIMMOCTH XUMHYECKOTO
neHoracutess. JpoXoKkeBYI0 CYCHEH3HIO U3 JIeAIMYJbratopa IMOAaT B
TEPMOJIM3AaTOP M BBIIEPKUBAIOT NpH TeMmmeparype 75°C B TedeHue
45 muH. TepMONM30BaHHYIO JPOXKKEBYIO CYCIEH3HIO HACOCOM Herpe-
PBIBHO MOJAIOT B PACHBUIUBAIOIINNA MEXaHU3M CYIIWJIKH, IJI€ BBICYIIH-
BafOT Ta30BO3AYITHOW CMECHIO, MOCTyMAaromeld u3 OJI0Ka IMOATOTOBKHU
TertoHocuTest. OTpaboTaHHbBIE Ta3bl U3 CYIMIMIBHONW KaMephl IPOXOISIT
Yyepe3 HUKIIOHKI U BEIOPAachIBAIOTCS B aTMOC]epy.

Cyxoif oTIeneHHbII TPOAYKT MOAAI0T B OYHKEp CyXHX IApOXOKei, 3a-
TE€M — Ha YIIaKOBKY B MEIIKH. 3allIUThle MEIIKH CKJIaJbIBAIOT B IITA0EIA
Ha CKJ1aJie TOTOBOM MPOAYKIUH.

CxeMa TMONy4eHHUs KUIKUX KOPMOBBIX JIPOXOKEH M3 MEeTbHON moce-
cnuptoBoit 6apnbr (PKKJ/IL[) anamornuna cxeme momydenuss CKJ/ILI, HO
0e3 cTaauu BBICYIIIMBAHUS.

B orpacnu Taxke nepcrnekTUBHBI OMOTEXHOIOTUYECKHE METOIBI CO3-
nanwust 6enkoBoro kopmooro npoaykra (BKIT) u3 cniuprosoii 6aps! ¢ co-
nepxanreM mpotenHa 43-66% B iepecyeTe Ha CyX0oe BEIIECTBO, a TAKKe
CHOCOOBI OMOJIOTHYECKOW YTHIIM3AINH KOHIEHTPHUPOBAHHBIX CTOYHBIX
BOJI JI0 X cOpoca B OOIIHil TOTOK TIPEAIPUSATHS.

2.7. OTX0Abl KpaxmManonaTo4yHoOn NPOMbILLNEHHOCTH

2.7.1. HomeHknamypa u knaccugukayusi

B kpaxmanonaTtouHoll OTpaciu B pe3ynbrare (U3MKO-XUMHUYECKON
nepepaboTKH MEPBUYHOTO CHIPhS (KapTodessi, KyKypy3bl, COH, MIIECHH-
1Bl ¥ JIp.) IOIY4aroT OCHOBHYIO MPOAYKIIMIO: KpaxmaJl, MaToKy, III0KO3Y,
JEKCTPHH, MOTU(QHUIMPOBAHHBIC KPaxMaJbl, SKCTPY3UOHHBIE KPaXxMao-
MPOAYKTHI, KPaXxMaJOMPOAYKThI IS IE€TCKOTO MMUTAHMUs, MaJIBTO3HYIO TIa-
TOKY.
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B kaprodenexpaxmansaoM mpousBoncTBe kK BCP oTHOCATCS KapTto-
(enpHast Me3ra U COK; B KYKypy30KpaxMajlbHOM — JKCTPAKT, KyKypy3-
Has Me3ra, DJIIOTEH, KyKypy3HBIH 3apofblll, KyKypy3Has ApOOJIEeHKa;
B TIIIOKO3HO-TIATOYHOM TIPOU3BOJICTBE — (PHUIIBTPALMOHHBIN OCalloOK; B
MaJIBTO3HO-ITATOYHOM — MaJIbTO3HBIH )KMBIX.

BCP u oTxX0apI KpaxMaio-aTOYHOMN OTpaciii KJIacCH(PUIMPYIOT:

® 110 UICTOYHHKaM 00pa30BaHMsI — B 3aBUCUMOCTH OT IiepepabaTbIBae-
MOTO PacTUTEIBHOTO CHIPbS: KapTo(esb U 36pHOBBIE KYJBTYPHI (KyKYypY-
3a, pOXb, NILIEHULA, TYMEHb, TOPOX);

® 110 OTPacCJICBOX MIPUHAIIEKHOCTH:

OTXOZIBI  KapTodeTeKpaxMalbHOTO TPOU3BOACTBA (KapToderbHbIe
Me3ra U COK); KYKypy30KpaxMajabHOTO IPOU3BOACTBA (KyKypy3HBIE IpO-
OJIeHKa, SKCTPAKT, Me3ra, IIIOTEH M 3apOAbIIl); MaTOYHOTO MPOHU3BOA-
cTBa: GWIBTPALIMOHHBIA 0CAJI0K, MaJIbTO3HBIN JKMBIX;

® 110 arperaTHOMY COCTOSTHHIO:

TBEpAbIE OTXONBI (KapTodenbHast U KyKypy3Has Me3ra, KyKypy3HbIe
3apojbIil, JpoOIIeHKa, CTEPKHU KYKYpY3HBIX MOYATKOB, (DUIIBTPAIOH-
HBII 0CaIoOK, MaJBTO3HBIH JKMBIX );

XKHUIKUE OTXOAB! (KapTOPeTbHBII COK, KyKypy3HBIH SKCTPAKT, [JIIOTEH,
XKHUPOOEIIKOBast B3BECH);

® 10 TEXHOJOTHMYECKUM CTaIUSIM MOTYICHUS:

nojy4aeMble TpU TIEPBUYHON TepepadoTKe ChIpbs (KapTodenbHbIe
Me3ra M COK, KyKypy3Hble NpoOJieHKa, Me3ra, SKCTPaKT, IIIOTEH, 3apo-
JTBIIII);

Ha CTaJuM BTOPUYHOH mepepaboTKU CHIPbs (OTXOIBI HATOYHOTO MPO-
W3BOACTBA — (GMIBTPALIMOHHBIN 0CAT0K, MATBTO3HBIN JKMBIX);

MIpY IPOMBILIJICHHOH TIepepaboTKe OTX0A0B (KYKYpY3HBIH KMBIX, 00-
pa3yrouuics npu nepepadoTKke KyKypy3HOTO 3apOJibliia Ha Maclio);

® 110 CTETICHH UCIIOJIb30BaHUS:

MOJIHOCTBIO HCIOJIb3yeMble (KapTodernbHas Mes3ra, KyKypy3Has Me3-
ra, IpoOJIeHKa, SKCTPAKT, [IFOTEH, 3aPOJIBIII, MaJIbTO3HBIH KMbIX);

YaCTUYHO HCIOJIb3yeMble (KapTOoQenbHbIH COK, (DUIBTPAllMOHHBIN
0CaJIoK);

® 110 HAIIPaBJICHUSM MOCIEIYIOMIETO UCTIOIb30BaAHMSL:

JUISL TPOM3BOJICTBA THIIEBBIX MTPOIYKTOB ITyTEM IIPOMBIIIICHHOH Tie-
pepaboTku (KapTenbHBIC Me3Tra U COK, KYKypy3HbIe IpoOJIeHKa, TIIOTEH,
3apOJIBII);
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B KauecCTBE CBIPbS IJIS1 MPOU3BOJCTBA MPOAYKLIUHN TEXHHYECKOTO Ha-
3HaueHHs (KapTodenbHble Me3ra U COK, KyKypy3Hble IpoOieHKa, JKC-
TPaKT);

B KauecTBe KOPMOB (KapTodenbHble Me3ra U COK, KyKypy3HbIE Ipo-
OJeHKa, Me3ra, SKCTPAKT, IIFOTEH, 3apOo/bIll, (GUIBTPAIIMOHHBIA 0CaIOK,
MaJTbTO3HBIN KMBIX);

B KadecTBe ynoopeHwuii (kaprodenbHbIi COK);

® 10 BO3JEMCTBHIO Ha OKpyXkaromyto cpenysce BCP orpaciu oTHO-
caTcsa K Oe3BpeIHBIM.

Ha puc. 71, 72 npencrasiensl cxeMbl oopazoBanust BCP u 0Tx0/10B B
KpaxmaliornaTo4yHOH MPOMBIIIIICHHOCTH.

MNepBuyHOE ChbIpbE
(kapTodbersb)
OcHoOBHOe

NPOU3BOACTBO

OcHoBHasi npoAyKuusl
(kpaxman kapTodernbHbIiA)

BCP] BCP]
Meszza Cox
kapmocghesibHasi KapmogesibHbIl
Kopma MoGo4Hoe MoGouHoe MoBouHoe Kopma
B HaTypanbHOM NPOU3BOACTBO| [NMPOU3BOACTBO| [NPOM3BOLCTBO B HaTypanbHOM
BULE BULE
MoGounas MoGouHoe MoBouHoe
NPOU3BOACTBO NPOU3BOLCTBO
NpPOAYKUUS

(cyxast Mesra nu-
LeBasi, KOMMNo-
HEHT CyXux
KOMOVKOPMOB)

(yrnesogHo-6enko-
BbI rMgponmnsar
(YBI) nuwieson n

KOPMOBOMN, yBapeH-

HbliA bunsTpaT)

(cyxon nueson
Benok, cyxoi
BenKoBbIN KOPM,
KOMTOHEHT CyXUX
KOPMOB)

Puc. 71. Cxema obpa3soeaHusi BCP u omxodoe 8 KpaxmasionamoyHou
npoMbIWIeHHOCMU (KapmogbenekpaxmarbHoe npou3sodcmeo)
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MepBryHoOE chipbe
(3epHo KyKypysu)
OcHoBHasA NpoAYyKL OCHOBHoe
@paxman KyKypyy3Hb||/| NPON3BOACTBO Otxoabl

BCP |
Mesra JkcTpakT Imioten || 3apoabiw Hpobnenka Kpynka
MoGouHoe | [ Mobounoe | | MoGouHoe | | MobouHoe || Kopma B Chipee Kopma B
npons- npows- npous- npous- ||HaTypane- Ana HaTypanb-
BO/ACTBO BO/,CTBO BOJ,CTBO BoACTBO || HOM BUuge Apyrux HOM BUjE
otpacnei
v I v v ,
MoBouHasn | [MoBounas | [ Mobounas | | MoBounas MoGounoe
npoaykuna| [npoaykumua| [npoaykums| |npoaykuma npous-
Kykypys- | [ (yBapeH- (cyxon (macno BO/ACTBO
HbIE KOp- | [ HbIn akeT- | | rmioTeH) KyKy- v
Ma Chbl- pakT) pysHoe) MoBouHan npoayKLus
pele n (9KCTPY3NOHHBIN
cyxune) Kpaxman)

Puc. 72. Cxema obpasosaHusi BCP u omxodo8 8 Kpaxmariornamo4yHou
MPOMBbIWINeHHOCMU (KyKypy30oKpaxmarbsHoe npou3sodcmeo)

2.7.2. O6bembi obpasoeaHusi u HanpaesneHusi

ucrosib3o08aHus

B kpaxmanonarouHoM npou3BoacTBe 00beMbl 0Opa3oBaHust BCP 3a-
BHUCST OT UCXOIHON KPaxMaJHCTOCTH CHIPbs, MApTHH NepepadaThiBacMO-
IO CHIPbS, TEXHOJOTHYECKUX M ammapaTypHBIX PEeIIeHH Ha KaXIOM OT-
JeTbHOM TIPEIIPUATHH.

OCHOBHBIMH OTXOZaMH KapTo(eseKpaxMaabHOIO IPOU3BOICTBA SIB-
JSIOTCSL KapTodenbHas Me3ra u kaprodenbHbIi cok. B Tabm. 57 mpen-
CTaBJICH XMMUYECKHI COCTaB KapTO(eJbHOH ME3rH U COKa B MPOLIEHTaX
K Macce CyXHX BEIECTB.

OcCHOBHOE HalpaBJIeHUE UCTIONb30BaHUE KapTo(heTbHOI Me3ru U Kap-
To(eTHHOTO COKa — KopMoBoe. KopMoBast 1IeHHOCTH 1 KT a.c.B. M€3TH CO-
craBisieT — 1,1 xkopM. en., kKaprodenpHoro coka — 1,1 kKopMm. e

0. 58 CI[CTaBJ'ICHBI OCHOBHBIC HaIlpaBJICHHUSA HCIIOJIb30BaHUS
OTXOI[OB KapTOQPCICKPAXMAJIbHOT'O IMTPOU3BOACTBA.
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Ta6muna 57

Xumunyeckum coctaB KapTochenbHON Me3ru, KaptodenbHOro coka

CozepxaHue, K Macce CyXHX BELIECTB, %o
Bemectso o
KapTodenbHas Me3ra | KapTo(eIbHBIH COK

Kpaxman 50 10

Krneryarka 25 -
PactBopumMeble yrieBoabl 2,5 20,0
MuHepasnbHbIE BELIECTBA 6,2 14,5

CrIpoif ipoTenH 6,0 38,5

[Ipoune BemecTra 10,3 17,0

Ta6mura 58

Buabl otxonoB kapTtodenekpaxmanbHOro nponsBoacTea
U OCHOBHbIE HanpaBJieHUA UX ncnosnib3oBaHuA

Bun orxomos

HanpaBneHI/Ie UCIIOJIB30BaHHUA

IIpumeuanne

Mesra u kap- |B BuJe cbIpbIX KOPMOB SIBISIFOTCSI CKOPOTIOPTSIIUMCS CHIPbEM
TobenbHBIH  |B cmecH ¢ ApyruMu KopMamu |OBorarieHie KopMOB IIPOTEHHOM M MUK-
COK pO3JIeMEHTaMU
IpounzBoxncTBO cyxoro Genko-|I[Ipu nepepabotke 1 T kaprodens nmoxyda-
BOI'0 KOpMa 10T 43 KT CyXoro OeJIKoBOTro KopMa
Brinenenne Oenka MeTonoM|CoCTaBIE€HHE HAa OCHOBE BBIIEIECHHOTO
TEePMUIECKOH KOaryssiun Oenka HOBBIX BHJOB BBICOKOOEITKOBBIX
KOpPMOB. MOJKET UCIIONB30BaThCSI B COYE-
TAaHUU C IPECCOBAHHON ME3roil
IponssoxacTBo yreBoxHo-  |[Ipu mepepadotke 1 T kapTodens mory-
OEITKOBOTO THIPOJIH3aTa yatot 64 kr YI'b.
(YI'b) ‘VBapenHslit YI'b MoxeT HCIOIb30BaThCS
B Ka4ecTBe OHOCTUMYJIATOpA IIPHU BBIpa-
IIMBaHUH KOPMOBBIX JPOXCKEH Ha yrite-
BOJIOPOJHBIX Cpe/laX U KaKk 3aMEHUTEIb
KPacHOTO P>KaHOTO COJIO/a MIPH BBIIIEUKE
TEMHBIX COPTOB XJieha
Kaprodems- |YmoOpeHus s monuBa celb-| YAy4IIaoT IIOYBEHHOE TUIOAOPOIHE
HBIM COK X03yToANH
Mesra CyOctpar s BeIpauuBaHus|Brixon neHunuuinHa coctasister 145%

IUIECHEBBIX TPHUOOB

[0 CPABHCHHIO C HCIIOIb30BAHHEM B Ka-
JecTBe CyOcTpara KyKypy3HOTO SKCTpaK-
Ta
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Ipooonxcenue mabn. 58

Bug orxonos

HanpaBneHHe HCII0JIb30BaHU

IIpumeuanue

Knerounsrii
COK

[IpenmyIiecTBEHHO KOPM IS
CBHUHEH U TEJAT

ITo coneprxanuio JTU3MHA OIM30K K MOJIO-
Ky CBMHOMATOK. SIBIIsieTCsI 3aMEHHUTENEM
00e3>KUPEHHOTO0 MOJIOKa M IPYTHX KOp-
MOB JKHMBOTHOTO mpoucxoxzaenus. Ilpu
CKapMJIMBaHUHM KOPOBaM  KJIETOYHOTO
coka B kostmyecTse 20 11 B CyTKH 1pudaB-
Ka HaJ[0s MOJIOKa COCTaBJIsIeT 10 6,4%

Cy0cTpar [uist BEIpAIIUBAHHS
KOPMOBBIX APOXIKEH

IIpumensiercs B HaTypajibHOM BHJIE, &
TaKXKe B BHJIC KOHIEeHTpaTa. JloOaBieH-
HBII K MUTaTeJIbHOMN Cpejie U3 CBEKJIO-
BUYHOW MeJacchl ()epMEHTHPOBAHHBIH
KJICTOYHBINA COK KapTO(esl B KOIMUIESCTBE
10% ot Macchsl Menacchl yBEJIUUHUBACT
BBIXO]I IpOrOKeBOr Onomaccsr 10 30%.
VBenuuuBaer couepxkanue Buramuna B,
B JIPOXKIKAX

Knerounsnii  |I[IpousBoactBo kaprodensHo-|Ha ocHOBe TyOeprHa MPOM3BOACTBO BBI-
COK ro Oenka TyOepuHa COKOOEJIKOBOTO MPOIYKTa
IMpounsBoncTBo cyxoro koH-|{Ha ocHOBe cyxoro Oenka IpOU3BOICTBO
LEHTPUPOBAHHOTO OEJKa MUIICBON 100aBKK Juis oOoramieHus
xJIeOHOM TNPOOYKIMH, TBOPOra, ChIpa.
CmenBanue KaprodenpHoro Oenmka u
SIMYHOTO OEJIKA JUIS IUET MUTaHUsI
Knerounsiii  |[[Tomydenue chipbix KOpMOB | IIpH HCHOIB30BaHUK ME3TH M KJIETOYHOTO
COK U Me3ra COKa B CBHIDOM BHJIC B CPEJHEM 3a CyTKU

HaJI0W MOJIOKa yBenmuuBaetcs Ha 2,2%

[Tonmyuenue BapeHbIX KOPMOB

ITpu MCTIONB30BAHUK ME3TH ¥ KJICTOYHOTO
COKa B BAPCHOM BHJIC B CPEIIHEM 3a CYTKU
HaJIoi MosoKa yBen4uBaeTcs Ha 3,7%

ITpou3BOACTBO KOPMOB W3
MPECCOBAHHONW ME3rH C II0-
CIICYIONIAM ee 000TalleHHEM
9KCTPAKTOM KJIETOYHOTO COKa

VYBennunBaeT NpHUBEC MOJOJHAKA M Ha-
JIOM MOJIOKA Y B3POCIIBIX 0c00eit

[IpousBoacTBo  pepMeHTHPO-
BaHHBIX KOPMOB U3 MOJOYHO-
KHCTIOTO KJIETOYHOTO COKa H
00e3BO’KeHHOI Me3rH, 00pabo-
TAHHOH IIEIOYHO-KHCIOTHBIM
Ccroco0oM ¢ TOCHenyromeit
(depmeHTaImei KYyJBTypoOit
IIECHEBOM aMMJIa3bl

VBesMYMBAET MPHBEC MOJIOMHSAKA U Ha-
JIOW MOJIOKA Y B3POCIBIX 0co0eit
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[lepepaboTka KapTodenst compoBOXKIAETCS 00pa3oBaHHEM OOJBIIO-
r0 KOJIMYECTBA CTOYHBIX BOJ, OCOOCHHO Ha ONEpalMsiX OTMBIBKH 3€peH
Kpaxmana. 13 pa3pe3aHHOro KapTodes Kpaxmai CMBIBAIOT BOIOM, 3aTeM
OTJIEJIAIOT OCAKICHHUEM.

OtpaboTaHHbIe CTOYHBIE BOJBI COJEPKAT OONBIIOE KOJHYECTBO Oel-
KOB, YIJIEBOZIOB 1 MHHEPAJIbHBIX BELIECTB, [I03TOMY MOT'YT OBITh Hallpas-
JIeHbl Ha JajJbHEHIYI0 IepepaboTKy B OJIKM, MPUTOTHBIC IJISi OCHOB-
HOTO U JOTIOJIHUTEIBHOTO MUTAHUS HACETICHNUS, a TAKKE AJIS TIOJTyUYeHHS
KOpMOB, cofepxamux 60% Cyxux BeIIecTB, ISl KOPMJIEHHUS KPYITHOTO
pOraroro CKOTa, HCIOIb30BaHbI KaK ChIPhE B IIEIUTIOI03HON MTPOMBIIILICH-
HocTH. OUHIIIEHHBIH IepMeaT BO3BPANIAOT B TEXHOJIOTHYECKHA TPOIIeCC
U1 IOBTOPHOTO MCIIOJIb30BaHMA, 00pa3ysl 3aMKHYTHIH UKL

Brixon GenkoB MOXKHO yBEJIMUYHUTH CTYLIEHHEM COKa. M3 BozbI, OCBO-
OOKAEHHOH OT OENKOB C MOMOIIBI0 HOHHOTO 0OMEHa, MOIYYatoT acKop-
OMHOBYIO U OPraHMYECKHE KUCIOThI, aMUHOKHCIIOTHI, Kalaui, pocgarsl.

CoBMeleHue MPOIeCCOB MOTYyUSHUS OCITKOB M OYMCTKH CTOUHBIX BOJI
SIBJISICTCSI PEHTA0CNBbHBIM. 3aBOA, MPOM3BOMAIINNA 31 T JIOMTHUKOB Kap-
Toerns B CyTKH, nomy4aer 550 Kr ocanka, MPUTOIHOTO TS KOPMIICHHS
CEJIbCKOXO3SMCTBEHHBIX KHUBOTHBIX, U COAEPKHUT 110 170 Kr BBICOKOTINTA-
TEJIBHBIX OCITKOB.

OTxonaMu KyKypy30KpaxMaJIbHOTO MPOU3BOJACTBA SIBISIOTCS: KyKY-
PY3HBIM 3KCTPaKT, KyKYpPY3HBIM 3apOJbIll, KyKypy3Has Mes3ra, DIIOTEH,
IpoOJICHKA.

B tabn. 59 npeacraBneH XWMHUYECKHI COCTAaB OCHOBHBIX BHIOB OT-
XOJI0B KyKYpPy30KpaxMaJbHOTO ITPOU3BOACTBA.

Ta6nuia 59

XuMMYeCKN COCTaB OTXOAOB KYyKypy3OKpaxmasibHOro npouM3BoAcTBa
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CozeprkaHue, K Macce Cyxux BeuecTs, %
BemiectBo KyKypY3HBIH KyKYypY3HBIH KyKypy3Has me3ra TOTeH KyKypy3Has
9KCTPaKT 3apOJIbILI KpynHas MeJIKas IpobneHka
1 2 3 4 5 6 7
bemok 40-52 15,3 6-9 11-18 50-75 10
Kup 1-3 40,4 4-7 2-4 5-8 3,5-4,5
3oma 15-25 9,0 0,5-1 0,8-1,5 0,8-1,5 1,3-1,7
Kneryarka - 5,9 40-55 15-25 2-4 -
Kpaxman Ho0 0,5 - 8-12 25-46 20-45 70-75




Ipooonocenue mon. 59

1 2 3 4 s [ e [ 7
PactBopu-
MBIE yIiie-
BOJIBI 22-27 9.4 3-5 4-7 0,5-2 4,7-5
IIpoune
BENIECTBA 4-7 15,7 3-6 2,5 4-6 -

BBIX0O/1 CyXHX BEHIECTB KYKYPY3HOTO DKCTPAKTA 3aBUCHUT OT KaueCTBa
Y THIA 3€pPHA, NPUMEHSIEMOU TEXHOJOTHH MEepepabOoTKH U COCTABISET
5-7,5% k macce abCONIOTHO CYXOW M YHUCTOU KYKYpY3Hl.

OCHOBHBIMM CaxapaMH KyKypy3HOTO 3KCTpakTa SBJSIOTCS MajbTo3a,
[JIF0KO3a M KCrit03a. KyKypy3HBIH 3KCTPAKT HMCIIOIB3YyEeTCS B MEIUIIMH-
CKOH, JIPOMOKEBON M BATAMUHHOMN MPOMBIIIIJICHHOCTH B CT'YIIICHHOM BUJIC
¢ conepxkanueM 48% CB.

ChIpoii KyKypy3HBIH 3apOJIBIII Ha HECIIEIHAIM3UPOBAHHBIX MPEATIPH-
STUSAX WCIOJB3YETCS B CHIPBIX KYKYpYy3HBIX KopMmax. Ha creruanusupo-
BaHHBIX — €ro MoABeprarT cyiike. Cyxo# 3apOobIl UCIIOIb3YETCS IS
IIPOM3BO/ICTBA HEpahUHUPOBAHHOIO KYKypy3HOIO MacJa.

J1nst mpOM3BOACTBA Macia KyKYPY3HBIH 3apObIIIl JOJKESH UMETh Clie-
JYIOIIUE TTOKA3aTeNIN KaueCTRa!

BJIQXXHOCTH (He Ooinee), %o 5
MaccoBas 1o, %:
xwupa B nepecuere Ha CB (He MeHee) 48

OpraHUYecKuX mpuMeceit (000I0YKH, YACTULIBI KOYe-
PBIKEK U MENKOAPOOIEHOr0 KYKypy3HOTO 3apObIIIa)

(1e Ootee) 10
MaccoBasi 10715 ApoOIeHOTo 3aposima (He Oonee), %o 15
3apaxkaeMOCTh aMOAPHBIMU BPEIUTEIISIMU HE JIOMYCKaeTCs

[omy4yeHHOE MacII0 UCTIONB3YETCS ATl IPOMBILIUIEHHOH IepepaboTku
(KaK meHoracuTeNb KpaxMaabHOTO MOJIOYKA B IIPOM3BOJCTBE Kpaxmala),
B MacJOKUPOBOW OTPaciu ISl MOTy4YeHUs] paQUHUPOBAHHOTO Macia, a
TaKXKe B XJICOOTICYCHNH U KOHJUTEPCKON MPOMBIIIIICHHOCTH (JIJIs1 CMa3bl-
BaHus GopM). PadhmHIpOBaHHOE MacIO HCTIONIB3YETCs Ha THIIEBEIC IIEITH.

Kpynnas u Mmenkas KyKypy3Has Me3ra, DIIOTEH IIOJIHOCTBIO HCIIONb3Y-
IOTCSI B IPOM3BOACTBE CHIPBIX U CYXUX KYKYypPy3HBIX KOPMOB.
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KopmoBass neHHocTh 1 Kr a.Cc.B. KyKypy3HOM ME3rM COCTaBISIET
1,45 xopM. ex., mroteHa — 1,43 kopM. ex.

Kykypy3nas qpoOieHKa 4acTHYHO BO3BPALIAETCS B TEXHOJIOTHYECKHUHA
nporecc Ha JopabOTKy WIIM HCHOJNB3YEeTCS B KPaxMalolaTOYHOH Mpo-
MBIIUIEHHOCTH I TIPOM3BOJCTBA AKCTPY3HOHHOTO PEareHTa, Kak Chl-
pbe — B CIIUPTOBOM IPOU3BOJCTBE, KAK KOMIIOHEHT — B KOMOHMKOPMOBOM
MIPOMBIIIEHHOCTH, 4 TAKXKE B €CTECTBEHHOM BHJIE B KAUECTBE KOpMa IS
CKOTa.

KopmoBast ieHHOCTB 1 KT a.c.B. KyKypy3HOU APOOJICHKH COCTaBISET
1,32 xopM. ex., 1 Kr MambTO3HOTO XMbIxa — 3,17 KOpM. €.

ManbTO3HBIH KMBIX MIPEACTABIAET COO0I XOPOIIO pa3BapeHHBIH IIEH-
HBII OETTKOBBIA KOpM, OOOTaIlleHHBIH BUTAMUHAMH COJIOAA. BIIakKHOCTH
#MbIxa — 50-60%. B TakoMm BHie OH peann3yeTcsl Ha KOpM KUBOTHBIM.

2.7.3. TexHoso2uu nepepabomku BCP u omxodoe

B kpaxmanonaro4yHOW IPOMBIIIIIEHHOCTH HMPUOPUTETHBIMHU HaIPaB-
JeHUsIMH Hconb30BaHnsd BCP 1 OTXONOB SIBISIOTCS: TONydYeHHE W3
BTOPUYHOTO CHIPBSI (ME3TH M KapTo(eIhbHOTO COKa) Habopa OEIKOBBIX
W JIPYTUX MPOLYKTOB KOPMOBOIO M IHUILEBOTO HAa3HAUYEHHS; pa3paboTka
KOMIUIEKCHBIX TEXHOJOTWH MONyYeHHs Kpaxmaia U Kaprodenemnpomyk-
TOB C LMKJIOM nepepaboTku obpasyromuxcst BCP; coBepuieHcTBOBaHUE
TEXHOJOTMYECKOW CXEMBI MOTYYEHUS CyXOTo TIIOTEHA.

B MupoBoil 1 0TeueCTBEHHOMN MTPAKTUKE MPUMEHAIOTCS TEPMUUYECKHUE,
KPHOKOHIICHTPUPOBAaHHEIE, MEMOPaHHBIE TEXHOJIOTUH NIepepabOTKH BTO-
PHUHBIX PECYpCOB KapTo(eseKpaxMaaIbHOTO MPOU3BOACTBA.

Ha puc. 73 npencrasiena cxema AByXCTaAMHHON TepMHUUECKON Koary-
JSIIMU KapTo(ensHOTO COKa.

[To TexHOMOTHUECKOH cXeMe KapTodeah UCTUPAIOT Ha TEPKE C 100aB-
neHneM, pu Heobxomumoctu, 10-15% Boxgpl. s pa3baBieHns MOXKHO
UCIIOIb30BaTh BOAY CO CTaHIIMH 00e3BOKMBaHUS Me3ru. PasdaBineHHyto
KallKy MOAAIOT HA LEHTPU(YTH Ui BBLACICHUS KapTO(ENIbHOTO COKA.
[Mocne neHTpudyru KapToQeNbHbI COK MOCTYNACT B KOATYISATOP, TS
MOJIBEpracTCsl TepMHUUECKoil 00padboTke mpu Temrmeparype 80-90°C Oe3
MHTCHCUBHOTO IepeMeInnBanus. CKoarynnpoBaHHBIM KapTOQeabHBIH
0eNoK OTAENSIOT, TIOABEPTas MPHU 3TOM BTOPUYHON TEIUIOBOW 00paboT-
Ke IO/ JAaBJICHHEM, OXJIAXK/IAIOT, 3aTeM HAIPaBISIOT HA (PUIBTPYIOILYIO
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LHEHTPUQYTY AJISI OKOHYATEIBHOTO 00€3BOKMBAHUS U MTOTYUYECHUS 00€3B0-
KEHHOTO 0ocajika, cofieprkaiiero He menee 20% cyxoro Bemiectsa. O0pa-
OOTaHHBIN TaKUM 00pa3oM OEJOK CMEIINBAIOT ¢ 00E3BOKEHHOW HA IeH-
Tpudyre Me3roil u cymar Ha cymuikax. [locie cymku cyxoi OenKoBbIit
KOPM M3MEJBYAIOT U YIIAKOBHIBAIOT.

Ha moliky kapTodens

\
Buigenexune BblaeneHue mesrn
Kaluka nocne tepkn +

kapTodenbHOro coka

O6esBoxusaHue
Koarynsauus | mesrn | — Boga
Bobiaenenune koarynara O6esBoxuBaHune
\ mesrv || ———
ugkas hpakums Bbenkosblit Obe3BoXxaEHHAs
(connsTpaT) ocagok mMesra
YBapuBaHue xuakou Koarynauus Il
thpakumm
OxnaxaeHue
dunerpat
YBapeHHbli o T OBesBoXUBaHe
cunsTpaT unerpar ocazka
cMTOBaHMEM
3atapusaHune
yBapeHHo Ob6esBoxunBaHmne
thpakumnm ocaaka
LeHTpudyrmposaHmem
CmewnBaHne «—— — —
Bopaa u3 rpagnpHu Cywka B o6opoTHoe

BogOCHabxeHue

Cyxoli 6enkoBbIi
KOpM

N3meneyeHne

3aTtapuBaHue

Puc. 73. TexHonozu4yeckasi cxema 08yxcmadulHol mepmuveckol
Koa2ynsiyuu kapmoghesibHo20 coka

@unpTpaT HarpeBaoT U yBapuaioT 10 50% cyxoro BemecTtsa. [ oTo-
BB YBapeHHBIN (HMIBTPAT 3aTapyUBalOT B IIUCTEPHBI HA XPaHEHUE WM
cpasy HCHONB3YIOT Kak 100aBKy K kopMmaM. Cyxoil OeloK MOXKeT OBITh
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peanu3oBaH OTAENbHO. JlJIsl 3TOro BBIIEICHHBINA KOAryssT (6el0K) BBICY-
LIMBAIOT C TIOMOIIBIO CYIIMIBHOTO O0OPYIOBaHHUS.

Taxas >xe TEXHOIOTHSI IBYXCTaIUITHON KOAryJsluu COKa PEKOMEHTY-
eTcsl ISl YTHIIM3allud CMECH ME3TH U coKa. /|oToNHUTEeNbHO BBOAUTCS
TOJIBKO OTIEpAIHs [0 Pa3AeNICHHIO COKa M ME3TH.

Hpyroii crmoco® MmomydeHus: CyXoro KopMa M3 ME3TH M COKa 3aKIIIo-
9aeTcsl B IPeBapUTEIbHOM KOHIEHTPUPOBAHUH COKa yBapuBaHueM. OH
OCYILECTBISIETCSA ABYMS CIIOCOOaMH.

ITo mepBomy criocoOy cMech ME3T'Hl M COKa, MOCTYIAIoIas U3 THAPO-
LMKJIOHHOM YCTaHOBKH, Pa3JesieTcs Ha COCTaBISAIONINE — ME3Ty U Kap-
TOQeNnbHBIN COK. Me3ra TOTOTHUTENBHO 00e3BOKHUBAETCS Ha IIEHTPUQY-
re WM CIEeLUAIBHOM IIPeccOBOM 00OpynoBaHMU 110 coxepxanus 20%
CYXHX BEIIECTB U BBICYILIMBAETCS HA CYILIUIIKE.

Kaprodenbueiii cok monorpesaercs 10 75-90°C u nomaeTcst Ha yBapH-
BaHUe, T cryiiaercs 1o coaepxkanus 15% cyxux semecTs. CryuieHHbII
COK 3aTeM CMEIINBAETCs C ME3TOM M TaKXe BBICYIIMBAETCS Ha CYIIWIKE
710 COZiepKaHMA CyXHX BemecTB 86%.

ITo BTOpOoMy crocoOy KapTodenbHbIH COK MOCIe MPeaBapUTEIbHOTO
MOAOTPEBa MOCTYMaeT Ha YAaCTUYHOE 0OE3BOKMBAHKE yBapHBaHHEM [0
cogepxanua 15% cyxux BemiecTB. Mesra U3 OCHOBHOI'O IPOU3BOJCTBA
00e3BOKMBACTCSA HA NEHTPH(]yrax WM Me3ro-rpeccax u BBICYIINBACTCS
C TIOMOIIBIO CYIIMJIBHOTO 00opynoBanus. CTyIIEHHBIH COK 3aTeEM CMe-
IIMBACTCS C ME3TOM M TAK)XKE BBICYIIIMBACTCA.

Jns yTuiaM3auuy OTXOAOB KapToderekpaxMallbHOrO HMPOHM3BOACTBA
pa3paboTaHa TEXHOJIOTHs KPUOKOHLEHTPHUPOBAHUS KapTOPETHLHOTO COKa
(puc. 74).

Io TexHOMOTMYU KapTOQETHHBIN COK U3 OCHOBHOTO ITPOU3BOACTBA T10-
MajaeT Ha OXJIAXKACHUE B JIBIOT€HEPATOp, IIe OXIaKIAETCA C MOTyIeHH-
€M CMEeCH JIbJia 1 KoHIeHTpara. [Ipu conepxannu 4,8-5% cyxux BemecTs
B KapTO(eIbHOM COKE 32 OIHY CTYIE€Hb BHIMOPAXHBAaHUS yAAETCS BEIMO-
po3uts 40% Boabl. CMech JIbJia M KOHIIEHTpaTa MOCTyMaeT Ha GUIBTPYIO-
LIYI0 HeHTPUQYTY U OTACICHUS JIbJA.

Hainee xonuentpar (60% ot kaprodenbHoro coka, CB 8-9%) nona-
eTCsl Ha KOATyJSIHIO W Ha BBIJENEeHNE OEIKOBOM (Ppakiinu Ha TyTOBBIX
cutax. BoiieneHHbIN OeNKOBBI Ocalok colmepkuT Ao 16-18% cyxux
BemecTB. OcaloK CMEIIMBAETCS C MPEABAPUTEIBHO 00€3BOKEHHON 110
20-25% me3roii, BEICYIINBAETCS HA CYLIMIIKE, TOCIIE YETO U3MENIBUACTCS.
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[TomydeHHBIH MTPOAYKT SABISIETCS CyXUM OeNTKOBBIM KopMoM. OcTaBIInii-
cs1 puIIBTpaT CHOBA MOJACTCA Ha OXJIAXKICHHUE, KOTOPOE OCYIIECTBISIETCS
BO BTOPO#l cTyneHu A0 KoHueHTpauuu 13% ot o0bema kapTodeabHOro
coka. [TomyueHHBIN KOHIIEHTpaAT yBapuBaeTcs A0 coaepxanusa 50% cy-
XHX BEIIECTB.

Kawixa nocrne Tepkmy ——  p  BolgeneHuve kapTodensHoro coxka

Obes3BoxMBaHue mesru | i
BuiMopaxuBaHue
O6esBoxvBaHMe meary |1 kapTochenbHoro coka

Bolaenenue noga —p Jleg (40%)
KoHueHTpart (60%)
Koarynsuus 6enka

Bblaenexue
©enkoBoit hpakuum

Benkosas dppakums (20%) ®unsrpar (40%)

— CwmelunBaHue BbiMopaxkupaHue | cT.

KoHueHTpaT (24%) TNeg (16%)

Bbimopaxkuearue Il CT.
Cyuika cmecu

|

Wsmenbuenne  Kowuenrpar (13%) Nea, (11%)
3artapusaHue YBapuBaHue
|Eem<osb117| KOle | YBapeHHbIn hunsTpar |

Puc. 74. TexHornoau4yeckasi cxemMa KOHUEHMpUpPOBaHUs
KapmogbesibHOo20 COKa 8bIMOPaXXugaHUem

[Ipou3BeneHHBIN MO JAaHHOW TEXHOJOTHU CYyXOW OCIKOBEIN KOPM IIO
COCTaBy ONHM30K K OEITKOBOMY KOPMY, TOJIYYaeMOMY IBOWHOW TepMU-
YeCKOW KoaryJsiueld, HO COAEPKUT MeHee JeHATYyPHPOBAHHBIN OEOK.
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VYBapeHHBIH QUIBTPAT UMEET TAKUE KE COCTaB U KOHCUCTEHIHIO, YTO U
(UIBTPAT, MOYYEHHBIH MTOCIIE IBOHHON TEPMUYECKOUN KOATYIISIIHY.

Buonornueckuii cnoco0 nepepaboTku KapTo(eabHOTO COKa (CTOYHOM
BOZIBI) C TOMYYEHHEM CyXOil KOPMOBOH OmoMacchl BHeapeH Ha KimmoB-
CKOM KpaxmasionarogyHoMm komouHare (bpsiackas obmacts). OuucTka crod-
HBIX BOJ KpaxMajoIlaTOYHOTO IPOM3BOIACTBA IO cxeme (puc. 75) mpemy-
CMaTpHUBaeT OTCTaMBaHWE CTOYHBIX BOJA B NEPBUYHOM OTCTOMHUKE, 3aT€M
M0/Ia4y OCBETIEHHBIX CTOYHBIX BOJ B KYJIBTHBATOPBI, [€ MPOUCXOIUT 00-
pasoBaHue OMOMACCHI M3 OPTaHUYECKHUX BELIECTB CTOYHON BOIBI, KHCIOPO-
713, IOCTYIAOLIEr0 BMECTE C BO3LyXOM, U OaKTepHaIbHONU CMECH.

CTo4Has Boga

[epBUYHbBIN OTCTORHU
ep OTCTO i\ Ocagok

Ha UnoBble

nnowagku
Bosayx KynbTusarop taa
BMOMacca /

QuuileHHas

BTOpUUHbIA OTCTOMHUK ——
op orero CTOYHas BOAA
Oyrar Buiomacca

Carypatop

dnotartop
INnasmonunsartopsl
C6opHuk

PacnbinutenbHas
cyLumnka

Linknotsl
ByHkep

YnakoBka Cyxoi
Buomacchl

Puc. 75. TexHonoau4yeckasi cxema o4UCMKU CMOYHbIX 800
C rony4yeHuem Kopmosoli buomaccel
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BakrepuanbHas cMech OTAENAETCSI OT CTOYHOW BOABI BO BTOPUYHOM
OTCTOMHMKE, HAPABIIIETCS] B CaTyparop, IA€ HACBHILAETCs KUCIOPOAOM
3a cHeT MOAaBaeMOoTo MOoJ AaBJICHUEM BO3yXa, 3aTeM MoaaeTcst BO (uio-
TaTop.

BceruibiBias 6rnoMacca caMOTEKOM TIOCTYIAET B IJIa3MOJIU3aTOPHI, THIe
MPOUCXOIUT CTepuin3alus ee B TeueHue 30 MUH Ipu Temneparype 85-
98°C, a ¢yrar HampaBiseTcs B KyJIbTHBATOP.

CrymeHnHas OnomMacca U3 IIa3MOJIM3aTOPOB MOCTYNAET B COOPHUK, U3
KOTOPOTO MOJAETCsl Ha PaclbUIMTENbHYIO CYIIWIKY. Beicymennas 6uo-
Macca OTJeJIAeTCs OT BO3/AyXa Ha IIUKJIOHAX U MOCTyHaeT B OyHKEp CyXOii
O6romaccsl.

KonnaecTBo momyyaemMoi KOpMOBO OromMaccsl coctapiser 1-1,5 T Ha
100 T nepepabarbiBaeMOro KapTodes.

TexHosorus nomydeHuss KOPMOBOH OMOMAacchl MO3BOMISAET: MOTYyYUTh
OMONIOTMYECKH LIEHHBIH KOPMOBOH POAYKT C MOBBIIIEHHBIM COACPKaHH-
€M CBhIPOTO MPOTEHHA, BKJIIOYAIOIIETO MOJHBIH KOMIUIEKC HE3aMEHHMBIX
AMUHOKHCJIOT ¥ BUTaMHUHOB Tpynmsl B, 1 Ha 96% cHU3NTE 3arps3HeHne
CTOYHBIX BOZ.

B nacrosmiee BpeMsi Bce aKTUBHEE MTPOBOAATCS HCCIEAOBAHMS MO UC-
MOJIb30BAaHHIO KapTOPETbHON Me3ru U Oenka KapTodeabHOTo COoKa Ui
MUILIEBBIX Heneii. OnHaKo B 3TOM cilydae 0eJI0K HeoOXO0AMMO MOABEPTaTh
JIOTIOJIHUTEIILHOW OYMCTKE U 00padoTKe.

KaprodenbHas mesra Taxke INpenCTaBIsSeT UHTEPEC B Ka4eCTBE J10-
0aBKHM K MUILEBBIM MPOLYKTaM, 0COOCHHO MPOLYKTaM JIe4eOHOrO U Ipo-
(UIAKTHYECKOTO MUTAHMS, U3-32 BHICOKOTO COAEP)KaHMS B HEHl Kpaxma-
J1a, TIEKTUHOBBIX BEUIECTB U KJIETYATKH.

HccnenoBanusiMu yCTaHOBJIEHO, YTO JOOABKU M3 CyXOM ME3rH, yBa-
peHHOTO (hHITBTpaTa U OEJIKOBOTO KOHIIEHTPATa OKa3bIBAIOT MU(PepeHIIn-
POBaHHOE BIMSHHUE HA KaUeCTBO PrKaHO-MIIEHUIHOro xyieba. Hanmyumue
pe3ynbraThl ObLIM MOJTY4eHBI IPH BHECEHHH 10 2,5% cyxoi me3ry, 2,5%
yBapeHHoro ¢unsrpara, 0,5-1,0% OGenkoBoro KOHLUEHTpaTa B peLENTypy
JIMETHYECKOro xJieba. YCTaHOBIEHAa BO3MOKHOCTh MCIONB30BaHUS 3THUX
MIPOAYKTOB MPHU MPOU3BOACTBE KOHAUTEPCKHUX, MACHBIX U3EIUN U THIIE-
BBIX KOHIIEHTPATOB.

[Ipu mpon3BoACTBE MSICHBIX U3/IETHI ONTUMAaIHHO BBeeHue 3% Oe-
KOBOT'O KOHIIGHTpaTa U 2% Me3Id K Macce MSICHOTO ChIPbS, IPH 3TOM He-
00X0IMMO TpeIBapUTEIFHOE OCBETIICHNE KapTOPETbHOro OemKa.
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[Ipu mpon3BOICTBE TEMHBIX COPTOB KOH(ET HAa OCHOBE MTOMAJIBI OTITH-
MaJbHOE KOJIMYECTBO 3aMEHBI IMOMaJlbl KapTO(EeIbHBIM OEIKOM COCTaB-
nsiet 1%. B xoHdeTs THIIA «IIpajiHe) Lenecoodpa3Ho BBeaeHue 10 7%
n3ondara. [Ipu 3ToM 1IBET 3aMETHO HE U3MEHSIETCH.

B npon3BoCTBE MUIIIEKOHIIEHTPATOB B KA4eCTBE OEIKOBOTO 000TaTH-
TEJIsl OBOIIHBIX CYTIOB TaKXKe BO3MOXKHO HCIIONIb30BaHME OEIKOBOTO KOH-
neHTpara (B konmudectse 10 10-15% cyxoro BemecTBa cmecn). B kapTo-
(enpHBIE ONaIBU JOMYCTHMO HobaBnenue 3-10% cyxoit Me3ru, mpu 3ToM
MPEOYTUTEIBHEE UCTIONIB30BaTh OCBETIICHHYIO KaPTO(EIIbHYIO ME3TY.

B kykypy30KpaxMaJbHOM IMPOHW3BOJICTBE OCHOBHEBIE BHJIBI OTXOZOB
(Mesra M XKAIKAA KyKYPY3HBIA DKCTPAKT) HCIIONB3YIOT B KAYECTBE KOP-
MOB JJISl CEIhCKOXO3SIHCTBEHHBIX )KUBOTHBIX. OHAKO HEOCTATKOM Ta-
KOTO KOpMa SIBIIIE€TCS BBICOKas KucinoTHOCTh (pH= 4,2-4,4). B Psi3anckom
I'ATY pa3paboTan crmoco0 MPUTOTOBICHUS CHIPHIX KOPMOB ITyTEM CMe-
IIMBAHUS KYKYPY3HOH ME3TH U CTYIIEHHOTO dKCTPAKTa C MPEIBAPUTEIb-
HOH HEUTpanu3anuen ero KUCJIOTHOCTH.

B kadecTBe HeHTpanM3yIONINX MpenapaToB PEKOMEHIOBAHO WCIIOIb-
30Barh Tuapokcuabl Harpus (NaOH) n xanbums (Ca(OH),). I'mapokeun
HaTpUs IPUMEHSIOT B CYXOM BHUJIE, TUAPOKCHT Kanbius B Buae 30%-Horo
M3BECTKOBOTO MOJIOKA.

s Helitpanu3anuu 1 Kr CryIeHHOTO KYKYPYy3HOTO SKCTPaKTa He00-
XOIIUMO 25 T TUAPOKCHIA KalbIvsl U 12 T TUIPOKCHIA HATpUs, 4YTO 00e-
cneunBaetr pH=6,4-6,7. Takue caaboKuCIble KOpMa JIydIlle XPaHIATCA U
MTOETAI0TCS )KUBOTHBIMH.

CxeMa IIpUTOTOBIICHUS CHIPOTO KOPMa U3 TIOOOYHBIX MPOYKTOB Kpax-
MaJIoMaTOYyHOro MPOU3BOCTBRA MpeCTaBleHa Ha puc. 76.

[To TexHONOrHMU B HEUTpPATU3aTOP MOCTYyHAET CTYIICHHBIA KYKYypy3-
HBIH DKCTPAKT, 3aT€M M3 J103aTOpa B BHJI€ M3BECTKOBOTO MOJIOKA B HETO
T00aBIISIOT TUAPOKCHT KJTBITHSI 710 mocTikeHus pH=5,0-5,2, nanee B ga-
CTUYHO HEUTpaIN30BaHHBIA CTYIICHHBINA KyKypY3HbIH 3KCTPAKT [10aeT-
Csl TUAPOKCUA HaTpus 0 AoctuwxkeHust pH=6,4-6,7. OqHOBpEMEHHO Cry-
LICHHBIA HEUTPaTU30BaHHBIN AKCTPAKT U KyKypy3Has Me3ra MmoAaroTcs
B CMECHUTEIIb, [JI€ MPOUCXOIUT CMEIIUBaHUE. | OTOBBII CHIPOM KOPM IO-
naetcs B OyHKep-HaKOMHUTENb 715l BPEMEHHOTO XPaHEeHUS U peaTn3alyi.

BraxxHOCTB CBIpOTO KOpMa cocTaBisieT 65-68%, muTaTenbHOCTh 1 KT
BBICYILIEHHOTO KopMa — 1,15 kopM. en.
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Mesra

ToToBbIR

CryLeHHbIA

akcTpar Ca, Na(OH),

HeVITpaﬂM3OBaHHbIM

akcTpaT

CryLieHHbIR

Puc. 76. Cxema npuaomoeneHusi Cbipoao Kopma u3 omxodo8
Kpaxmarsionamo4YHo20 rnpou3sodcmea
1 — 6yHKep-003amop me3au; 2 — mpaHcriopmep; 3 — peakmop
0n1s Helmpasu3ayuu KUCIIomHoCmu cayweHH020 aKcmpaxkma;
4 — cmecumernb; 5 — ByHKep-HaKonumerib 20Mo8020 ChbIP020 KOPMa;
6 — dozamopbl peaceHmMo8 2udpokcuda Kanbyus; 7 — do3amopbl
peazeHmos a2udpokcuda Hampusi

Pazpaborannas TexHonorus BHegpeHa B mnpousBoactBo B OAO
«M6penpkpaxmanonarokay Ps3anckoit obmactu. ChIpodl KOpM IO pas-
paboTaHHOI TEXHOJIOTHU Pealu3yeTcsl Ha CENbCKOXO3SIMCTBEHHBIX Tpe/l-
npusTUax Pazanckoit u Baagumupckoit obiacreit.

B KyKypy30KpaxMaabHOM IPOU3BOIACTBE OCTPO CTOUT BOIIPOC peay-
3allMU CBIPOTO IIIOTEHA. | IIOTEHOBAs CyCIeH3Hs, [ToydacMast B IIpoLec-
ce MIPOU3BOJICTBA KyKYPY3HOT0 Kpaxmaa, UMeeT HU3KYH0 KOHLIEHTPALUIO
CYXMX BellecTB, nopsaaka 0,8-1,5%, 9ro 3aTpyaHseT BO3MOKHOCTD €€ HC-
MOJIb30BaHMSI 1151 KOPMOBBIX M MUINEBHIX Lieseil. PekoMeHaoBaHa CyIka
IJIIOTEHOBOW CYCIIEH3UH C MOTydYeHHEM CyXOro IITIOTEHa.

Ha puc. 77 npeacrabiieHa cxemMa ONBITHO-IIPOMBIIIJIEHHONW JMHUU
MIPOU3BOICTBA CYXOTO NIIIOTEHA.
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Puc. 77. AnnapamypHo-mexHoroau4deckasi cxema
OMbIMHO—POMBbILIIEHHOU JTUHUU 1POU3800OCMEa Cyx0e0 a/llomeHa:
1 — ¢gpbniomokamepa; 2, 5 — cbopHuUKu; 3, 6 — Hacochkl; 4 — cernapamop;
7 — ¢punbmp-npecc; 8 — cmecumerb; 9 — NMHEBMOCYWUIIKa

o cxeme aspupoBaHHas IIIOTEHOBAs CYCIICH3US M3 CENapaTopoB Hep-
BUYHOTO pa3/ielieHHs] KpaxMajJbHOTO MOJIOKA MOCTYyMaeT BO (IOTOKaMe-
PY, B KOTOpOM paziensercs Ha MeHHYI (paKLIuio CTYIIEHHOTO TI0TEHA
(xoHTeHTparmel 3%) 1 OCBETICHHYIO IIIOTCHOBYIO BOMY, BO3BpAIlacMyTO
B IIPOLIECC MPOU3BOACTBA ChIPOro kpaxmaina. CryleHHbIi DIIOTeH Hona-
eTcsl Ha KOHLIEHTPUPOBAaHUE B LIEHTPOOEXKHBIN cernaparop. Bepxuuii cxon
CenaparopoB BO3BPAILAETCS BO (JIOTOKaMeEpY, a HIKHUI CXOM — CKOHLICH-
TpUpOBaHHasl 10 6-8% TIIOTEHOBAsk CYyCIICH3MsI — YaCTUYHO BO3BpAILACT-
cst B COOpPHUK Tepe]] cernaparopoM-KOHIEHTPATopOM (IIPH HEAOITY CTHMOM
CHIYKEHHH YPOBHS IPOIYKTA B 3TOM COOPHHKE) M YACTHYHO HAITPABIISETCS
B COOpHUK CI'YILICHHOI'O INIIOTE€HA, OTKyAa HAacOCaMH MOJAeTCs Ha OCalu-
TeNbHYIO HeHTpudyTy (vnu hunsTp-npecc). Bepxuuii cxon ¢ ueHTpudyTH
BO3BpalaeTcs B COOPHUK Mepe CernaparopoM-KOHIEHTPAaTOPOM, a 0CaIoK
BIQXKHOCTBIO 55-60% mocCTymaer B CMECUTENb, TA€ CMEUINBACTCSA C BO3-
BpaliaeMbIM CyXuM IIioTeHOM. CMech BIaKHOCTBIO 45-50% BhICyIIMBa-
€TCs B MMPSIMOTOKE TOITOYHBIMHU T'a3aMH ¢ HadaJlbHOU Temmepatypoit 300°C
710 KOHEYHOM BIaKHOCTH MeHee 12% B MHEBMATHYECKOHN CYIIHIIKE.

Cyxol KyKypy3HbIH IIIOTEH coaepkutT 1o 60-70% nporenHa B nepe-
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CUeTe Ha CYXO€ BEIIECTBO W SBISETCS IIEHHBIM OEITKOBBIM TPOIYKTOM.
[roTeH MOXKET MCIOJIB30BATHCS B KaUe€CTBE KOMITOHEHTAa KOPMOBBIX pa-
LIMOHOB, a TAKXK€ B KaYECTBE CBHIPhS JUISI MPOU3BOICTBA MUIIEBKYCOBBIX
MIpUIIpaB, MeHooOpazoBaresaeil 1 aMHHOKHCIIOT.

IleHHBIM KOMIIOHEHTOM TIPH TIPOU3BOACTBE KOHIUTEPCKUX U X1e000y-
JIOUHBIX U3JIETUN SBISACTCS KyKyPYy3HBIM 3apoibiiil. TEeXHOIOTHS €ro Moj-
TOTOBKH Ha MHIIEBBIC IIENI NpeCcTaBlIeHa Ha puc. 78.

3apoablLL KyKYPY3HbI Chipoi

Conb nosapeHHas!
Boaa nnTesas % Moncanusarve sapogbiliia

v

Conesolil pacTeop
TLEXUBAHY
nop,cogeﬁf(oro 2ap§p,b1ma —_— Ha nosropHoe
ncnonb3oBaHune
MexaHuueckoe

06e3BOXKMBAHNE 3apoAblLa

Map (0,3-0,8 MMNa) ———» Cywka 3apogblla ——  WcnapenHas Bnara

MNenesa u menkve

QuUCTKa OT NIETKUX MpuMecein —p NpUMecH & KopMa

OTgeneHune epponpumeceii —p depponpumecn

3apogblLl KyKypYy3HbIA

YnakoBka 3apogbiiia

Puc. 78. TexHomoau4eckasi cxema npoussodcmea KyKypy3HO20
3apodbiwa Ha nuuiesble yemnu

ITo cxeMe chIpOii KyKypy3HBIN 3apOJBIIL, BBIJIECICHHBINA U3 KYKYpy3-
HOH KaIllky Ha TUAPOITUKIOHAX W MPOMBITHIM OT KpaxMaia, MOCTyTacT B
COOpPHUKH TSI TIOCATHBAHHUS.

Pacxon comm s momydeHust TpeOyeMod KOHIEHTPAIMM COCTaB-
asier 20 kr Ha 1 M™°. TIpOmOIDKHMTEIBHOCTh IMOACATMBAHUS 3apObl-
ma cocrasnsgeT 4-16 4. Jlanee 3apoAplll MOCTyHaeT Ha OTILEKKUBAHUE,
3aTeM — Ha MIHEK-TIPECC I MEXaHUYECKOTO 00C3BOXKMBAHHUS JI0 BIIAXK-
HOCTHU He Oojee 62%.

OO0e3BOKCHHBIN 3apOJIBIII TTOIACTCS Ha KOHBEPTOPHYIO CYIIIIIKY C
MapoBbIM 00OTPEBOM, TJI€ BBICYIINBACTCS /IO BIAXKHOCTH He Oonee 3%.
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OxJTaXIeHHBIA 3apOABIII OYMINACTCS OT MpUMEcel Ha BO3AYLIHOM
cemaparope u oT eppornpumMeceii — Ha MAarHUTHOM ceTlapaTope, B3BELIH-
BaeTCs, YIIAKOBBIBACTCS U OTTPYKACTCS TIOTPEOUTEITIO.

Kykypy3HbIii 3apoAbIII SIBISETCS IEHHBIM KOMIIOHEHTOM TSI KOHIH-
TEPCKUX U XJIeOOOYTOTHBIX U3ENNH, MOXKET OBITh MCIIOIb30BaH MPH U3-
TOTOBJICHUW KO3UHAKOB, TPUIIBSKA, TIPH BEITICUKE TICUSHbS, IPSHUKOB, OY-
nouek. Mznenue ¢ KyKypy3HbIM 3apOABIIIEM B COCTABE UMEET MPUSATHBIN
BKYC, HATTOMUHAIOIIUA MUH/IATb.

2.8. OTx0Abl CaxapHOM NPOMbILLJIEHHOCTU
2.8.1. HomeHknamypa u knaccugukayusi BCP u omxodoe

B caxapHO#l TIPOMBINIJIEHHOCTH B pe3yibTare (U3HKO-XUMHUYECKON
nepepaboTKH caxapHOU CBEKIIBI HAPSTy ¢ OCHOBHOM NMpOMyKITHei (caxap-
MECOK, caxap-paduHas) NOIy4YaroT MOO0YHbIE MPOAYKTHI M OTXOBI. DTO
CBEKJIOBUYHBIN JKOM, MeJlacca, (QHIbTPAIMOHHBIA OCAJI0K, CBEKIOBUY-
HBIE XBOCTUKU U «00i1» CBEKIIbI, padMHAHAS NIATOKA, TPAHCIIOPTEPHO-
MOEUHBIHA 0CaaoK, IMPOMBINIJICHHBIE CTOYHBIC BOJbI, »XOMOIIPECCOBAasA
BOJIa, OTCEB M3BECTHIKOBOTO KaMHSI.

K 1moGo4HEIM TIpoIyKTaM B caXapHOM HPOU3BOJCTBE OTHOCST MeJac-
Cy, padMHAIHYIO MATOKy U CBEKIOBHYHBINA JKOM, KOTOPBIC CIIYKaT ChI-
PBEM JUIsl IPOU3BOACTBA CIIUPTA, JUMOHHON U APYTUX MUILEBBIX KUCIOT,
TMEKTUHA, MUIICBBIX BOJIOKOH U AP.

K oTx0mam OTHOCSITCS TPAHCIIOPTEPHO-MOCUYHBIN M (PHITETPAITMOHHBIHN
0CaJIKH, CBEKJIOBHYHBIE XBOCTHUKH M «00i» CBEKJIBI, OTCEB M3BECTHSIKO-
BOTO KaMHSI, KOMOIIPECCOBasi W MPOMBINIICHHO-CTOYHas Boja. OmHAaKo
4acTh UX MOXET OBbITh MCIOJIb30BaHa B Bune BCP mis momyueHus mo-
MOJTHUTEILHON IIpOAYKIIUH.

Knaccuduxamms BCP 1 0TX010B caxapHOil MPOMBIIIEHHOCTH:

* [10 ICTOYHUKAM 00pa30BaHUs — SBISIOTCS PACTHTEIHHBIMHU;

* [10 arperaTHOMY COCTOSHUIO:

TBEPJIbIC OTXOJBI — CBEKJIIOBUYHBINA JKOM, (DMIBTPAIMOHHEIN 0CaJIOK,
CBCKJIOBHYHBIC XBOCTUKH M «0OI» CBEKIIbI, W3BECTHSKOBBHIH KaMcHb,
TPaHCIOPTEPHO-MOEUHBIN 0CAJIOK;

KUIOKHE — KXOMOIIPECCOBasA BOJA, IMIPOMBINIJICHHBIC CTOYHBLIC BOABI, I'y-
CTBIC BS3KHE XKHUAKOCTH (Menacca, paprHaIHas 1MaToKa);

* 110 TEXHOJIOTHYECKUM CT/IASM TTOTyYSHUS:
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MoTy4aeMbIe TIPU TIepBUYHON niepepaboTke chipbs (Bce BCP u oTxomb!
OTpAaCiy, KpoMe paprHAIHON MAaTOKH);

TIpY BTOPUYHOM mtepepaboTKe CHIphs (paduHaIHAS TaTOKa);

* 110 MaTePHUAIIOEMKOCTH — SIBIISTFOTCS MHOTOTOHHAKHBIMHU;

* 110 HAITPABJICHUSM JATEHEHIIIETO HCIIOIh30BAHMS:

JUTSL TIPOW3BOJICTBA IMUIIEBHIX MPOAYKTOB;

B KQU€CTBE KOPMOB;

JUIs1 TIPOW3BOJICTBA MPOAYKIMH TEXHUYECKOTO Ha3HAUCHHUS;

B KaueCTBE yIOOPEHHIT;

* TI0 BO3/ICHCTBHIO Ha OKPYXKAIOIIYIO Cpemay — OE3BpemHBI, IIPH JUIH-
TEJIEHOM XPaHEHUH SIBJISIFOTCS ICTOYHMNKAMHU HENPHUSATHBIX 3aI1aXxoB (CHIPOH
KOM, (PIITBETPAIMOHHBIN 0CAI0K, TPOMBIIIIICHHBIE CTOYHBIEC BOZBI) U 3aHU-
MaloT 3HAYMTENbHBIE 3€MENbHbIE MJIOMAAN (OTCEB U3BECTHAKOBOIO KaM-
HS — TIPU CKJIQIMPOBAaHKN; TPAHCTIOPTEPHO-MOCUYHBIN 0CalIOK, (pribTpanu-
OHHBIN 0CaI0K, MPOMBIIIIICHHBIE CTOYHBIE BOZBI — ITOJ] OTCTOWHHUKH).

Ha puc. 79 npencrasnena cxema oopazoBaans BCP 1 oTxomoB B caxap-
HOW TIPOMBIIIIIEHHOCTH.

MepBUYHOE CbIpbEe
(caxapHas cBekna)

OcHoBHas npoAyKuus
{caxap-necok,
caxap-pacduHagn)

OcCHOBHO®
MPOU3BOACTBO

OT1xoabl

BCP
CBeKroBItd- Momo- TpaHcnop- D . Otces dunetpa-
Hble XBOCTUKU || npeccosas || Menacca (| TEPHO-MOEUHbIR || cBEKNO- qr)IaTofa M3BECTHSIKO- || LIMOMHbIA
1 “Boi” cBEKIbI BOAA 0C2a0K BUHHBIA BOTC KamHs || 0cagok
Coipbe Kopma Cbipbe Cbipbe
MoGouHoe MoGouHoe
AN apyrux || YaoBperue || B HaTypanbHoM NPON3BOACTED Ana apyrux || Ans ADyrax Npou3BOACTEG
oTpacne BUAe oTpacnen otpacnei

{ {

MoBouHas
npoayKuus
(KOM CyxoH,
3KOM CyXoil
oforalleHHbIA,
nuLyeBble
BOMOKHA)

MoBoyHas
NPOAYKLUS
(13BECTD,
caTypaLuoH-
Hblit ras)

Puc. 79. Cxema obpa3sosaHusi BCP u ocHO8HbIe HarpasneHusi
ucronb308aHuUsi omxo008 8 caxapHol NMPOMbILWIEHHOCMU
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2.8.2. O6bembi obpasoeaHusi u HanpaesneHusl
ucnonb3oeaHuss BCP u omxodoe

OCHOBHBIM CHIpBEM JJIsl OTEUECTBEHHBIX CaXapHBIX 3aBOJOB SBIISIETCS
caxapHas CBeKJIa. B kopHemoqax cOBpeMeHHBIX COPTOB COAep kuTcs 16-
20% caxapo3bl.

XUMUYECKHUI COCTaB CaXxapHOW CBEKJIBI 3aBHCUT OT COPTA, MMOTOAHBIX
YCJIOBUI B TIEpUO]| BEreTaIlK, MPUEMOB arpOTEXHHUKH, YCIIOBUI MHHE-
PaNBHOTO MUTaHWUsI, CPOKOB YOOpPKH u Apyrux ¢akropoB. OH BIUsSET Ha
TEXHOJOTMYECKHI Mpolecc mepepaboTKy U BBIXOJ caxapa IpH ero Mmpo-
M3BOJICTBE. B KOpHEIIoMax caxapHoU cBEKIIBI comepkutcs 75-80% Bombl
n 20-25% cyxux BemecTB. B cocTaB cyxux BemiecTB BXOAAT OKoJo 5%
KJIET4aTKH, caxaposbsl — 16-20 u 2,5% pacTBOpHMBIX HecaxapoB, COAEp-
skamux 1,1% asoructeix, 0,9% 6e3a3oTucThix BemiecTs, 0,5% — 30IbL
B 100 kr xopuerionos coaepxarcs 92,1 Kr CBEKJIIOBUYHOIO COKa, 5 KT
MSKOTH 1 2,9 KT cBsi3aHHOM BOnbI. COK IIpeICTaBIseT COO0 BOIHBIN pac-
TBOp caxapa — 17,5 KT u Ipyrux BemecTs, Hecaxapos — 2,5 kr. Ha momro
caxapo3bl B CyXOM BeliecTBe coka npuxoautces 87,5%. B cocraB Msxotn
BXOJIAT: IIEKTHHOBEIE BemecTBa — 48%, reMurieinirono3a — 22%, KierJyar-
Ka U JpyTHE BEIECTBA.

[Tpu mepepaboTke caxapHOW CBEKJIBI M3 Ka)KIOTO LIEHTHEpa KOpHe-
mionoB monydaroT 10-12 kr caxapa, xoma — 80-83, mMenmaccer — 5-5.,4,
(bUIBTPAIIMOHHOTO Ocaaka — 12, TpaHCTIOPTEPHO-MOEUHOTO ocaaka — 15,
0TCeBa U3BECTHAKOBOTO KaMHA — 1,4, OKOIIO 3 KT CBEKJIOBUYHOTO 005 1
XBOCTHKOB. CTOUHBIE BOAIbI cocTaBisIOT 350% K Macce nepepaboTaHHON
CBEKJIBI.

Brixon caxapa 3aBUCHT HE TOJIBKO OT CaXapUCTOCTH CBEKJIbI, HO U OT
Ka4eCTBEHHOTO M KOJIMYECTBEHHOTO COCTaBa €€ HecaxapoB, ABIISIOIIIXCS
Meraccoo0pa3oBaTemsiMy, a TAKXKe OT HaTypPaIbHOM MIETIOYHOCTH (coaep-
YKAHHS EIOYHBIX METaJIIOB).

N3 25 xr CB, copepxxamuxcs B 100 Kr KOPHEIUIONOB CaxapHOU CBe-
KJIBI, TOJIBKO OKOJIO 12 M3BIIEKAIOTCS B BUJIE caxapa, a 13 kr (52%), ocra-
I0TCS B 0TXOJ1aX. B 3TOH CBs3M B OTpaciiu eKerofHo 00pasyercs okojio 60
MJTH T OTXOJIOB, BKJTIOYasi CTOUHBIE BOABI [91,84].

Bce oTx0ap!1 caxapHOTO MPOU3BOJICTBA HAXOAT MIMPOKOE IIPUMEHEHHE
B Pa3IIUYHBIX OTPACIIAX MPOMBIIUICHHOCTH. )11 MPOU3BOACTBA MUAIEBBIX
MPOAYKTOB MyTEM MPOMIEPEPAOOTKH HCIIONB3YIOT CBEKIOBUUHBIN KOM,

136



Menaccy, paQuHaTHYIO MMaTOKy, CBEKIIOBHYHBIE XBOCTUKH U «00i» CcBe-
KIIBI, dKOMOIIPECCOBYIO BOAY. B KauecTBe KOPMOB HamOOIbIlee pacpo-
CTpPaHEHHUE HCIOJIb30BAHUS TOJNYUMIM: CBEKIOBUYHBIN *OM, Meiacca,
(UIBTPAIMOHHBIA OCA/IOK, CBEKIIOBUYHBIC XBOCTUKU U «00i» CBEKIIBI.
Jlnst mpom3BoACTBA MPOAYKIIMHA TEXHUYECKOTO HA3HAUYEHUS HCTIONB3YIOT
KOM, MeNaccy, GUIBTPAIMOHHBIA 0CaI0K, OTCEB U3BECTHIKOBOTO KaMHS.
B kadectBe ynoOpeHuit — GUIBTpamMOHHBIA OCAJIOK, TPAHCIIOPTEPHO-
MOEUHBIN 0Cal0K, TPOMBIIUIEHHBIE CTOYHBIE BOIBI.

OCHOBHBIM BHJIOM OTXOJIOB CaxapHOTO MPOU3BOJICTBA SIBIISETCS CBE-
KJIOBUYHBIM OM. EMKOCTH pBhIHKa 3TOr0 BHAA OTXOJOB COCTABIISIET
9 miH T B T07 (manHble IHCTUTYTa KOHBIOHKTYPHI arpapHOTro PhIHKA).

CBEKIIOBUYHBIH )KOM TPEACTABISIET COOOM CTPYKKY TONIIMHON HE 00-
jee 2 MM C BI@XHOCTBIO He Oomnee 82 %, u3 xotopoil auddy3noHHBIM
croco0OM HM3BIIEYEHO OCHOBHOE KOJIMYECTBO caxapa.

B tabsn. 60 nmpeacTaBiieH XMMUYECKHI COCTAB CBEKJIOBUYHOTO YKOMa.

Tabmuma 60
XuMn4eckum coctaB CBEKNOBUYHOIO XOMa
Bennunna nokasarens B xome (k o0uiei macce xoma), %
Ilokazarens OTKaToOM
CBCXXEM KHUCJIOM
" MPECCOBAHHOM

Cyxoe BelecTBo 6,0-9,0 14,0-20,0 11,0-15,0
Bona 91,0-94,0 80,0-86,0 85,0-89,0
ChIpoit IeKTHH 1,2-1,5 1,7-1,9 1,3-2,6
Celpast kiieT4aTka 3,545 5,0-7,0 2,8-4,2
bezazorucreie skc-
TpPaKTUBHBIEC BEIECTBA 4,3-6,0 8,5-10,0 2,7-5,8
3ona 0,6-1,0 1,1-1,4 0,7-1,8
Kup 0,4-0,7 0,6-0,9 0,7-1,0
KopmoBas nieHHOCTB
100 kr >x0Ma, KOpPM.
e]l. 6-9 15-20 9-11

Kpome Toro, B ceipom xome copepskarcs: BuTamuH C, Oenok, He3a-
MEHHMMbIE aMHHOKHCIIOTHI (JIM3HH, JICHIINH, TPEOHWH, BaJIMH).

Heomxarbrit sxoM, Beienmmi u3 audy3HoHHOTO anmnapara (He3aBH-
cuMo OT conepkanus B HeM CB) m xpanuBmuiics He 6oiee Tpex CyTOK,
HazbIBaeTcs ceedicum, bonee Tpex cyTok — kucavim (pH 5,0).
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Kowm ¢ conepkanuem 10-13% CB HazbIBaeTcsa omorcamvim, ¢ COREp-
skaaneM CB Oonbiue 13% — npeccosannvim.

OCHOBHOE HCTIONIb30BaHUE CBEKJIOBUYHOTO XOMa — KOpMoBoe. JKom
o0sagaeT mpoOUOTHYECKUM JIEHCTBHEM 3a CUET OOJIBIIOTO COACPKaHHS
MEKTHHOBBIX BellecTB. [IeKTHHBI HOPMAITU3YIOT PabOTy MUIEBAPUTEIH-
HOTO TpPakTa Yy XKMBOTHBIX, BCIEJACTBHE YEr0 OHHM MOTPEOJIAIOT MEHBIIE
KOpMa.

Ho 30-40% oOpasyromierocsi B OTpaci )0oMa CKapMIIMBAETCS KH-
BOTHBIM B CBEXKEM BHUJE, OIHAKO OONbIIee KOIUYECTBO HCIOIB3YIOT B
KHCJIOM BUE, IPU 3TOM TepsieTcs 10 50% muraTenbHbIX BEIIEeCTB U 3Ha-
YHUTENBHO YXy/AIIaeTcs kauecTBo kopMa. C IeTbI0 COXpaHEHUSI TUTATEIh-
HBIX BEIECTB KOM HEOOX0IMMO 00€3BOKMBATh M cymuTh. Llenecoobpas-
HO TITyOOKO€ IPECCOBaHME JKOMa, II03BOJISIOIEE CHU3UTh €0 OTKAYKy [0
115-117% 6e3 yBenuueHHs TOTEPb.

Cy1ieHslii )KOM TI0 CPaBHEHHUIO CO CBEKHMM U KHCIIBIM UMEET PsiJ Tpe-
MMYIIECTB: OH Oosee TpaHcmopTadeneH, coxpaHseT OMOXUMUYIECKHUil co-
cTaB U KOpMOBBIe cBoiicTBa (B 100 KT cyX0ro KoMa COAEPKHUTCS 85 KOPM.
ell. U er0 MOKHO CPaBHUTbH C MUICHUYHBIMU OTPYOSIMHU), IPU XPaHECHUN
MIPaKTHYECKU HE HeceT noreps CB.

HenocratkoM cyIieHOro >xoma sIBISIETCS HU3KOE COAEp)KaHHe B HEM
nporenHa (6,8%), KOTOpoe MOXKET OBITh YBEJIMUEHO IIyTEM €ro odorare-
HUSL.

KopMOBYy10 1IEHHOCTh XOMa MOYKHO IOBBICUTH ITyT€M NPUMEHCHHS
PasIn4HBIX J00aBOK, MOTyYas MPH 3TOM MEJIacCUPOBAHHBIN, aMHUIIHBIH,
aMUJIOMHHEPAIIbHBIH, OAPASTHOMN KOM.

CylieHsIil 5KOM SIBIISIETCS CBHIPbEM JUIS TONYyYEHHsI NMEKTHHA M TeK-
TUHOBBIX KOHIIEHTPATOB, KOTOpbIE Onaromaps XeJIupyromeld H KoM-
TIekcoo0pasyroleil ciocoOHOCTH NIMPOKO HCIONB3YIOTCS JIJISl TIPOH3-
BOJICTBA KOHIUTEPCKHUX W3IEIHH, JHKEMOB, KOH(QUTIOPOB, xeie, Gpyk-
TOBBIX HAIIUTKOB, COKOB, MAHOHE30B, a TAKXE NPOAYKLIHM Je4eOHO-
NPOQHUIAKTUIECKOTO Ha3HAUYCHHS.

Menacca sBIsIeTCSI MHOTOTOHHa)KHBIM MHOTOKOMITOHEHTHBIM OTXO-
JIOM CaxapHOTO MPOU3BOJICTBA, 00JIaTaeT BHICOKOH BSI3KOCTBIO, COIEPIKUT
caxapo3y, pacTBOpUMEBIE Hecaxapa 1 MUKPORJIEMEHTHI.

Brrxon menaccel coctaBnseT 00bgHO 5-5,4% OT Macchl mepepadarhi-
BaeMOM CBEKJIBI.

B 3aBuCHMMOCTH OT KIMMAaTHYECKHX, arPOTEXHUYECKUX yCIOBUH BbI-
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palBaHus U TEXHOJOIMYECKUX PEXXMMOB IepepaboTKu caxapHOH cBe-
KJIBI COCTaB MEJACChl MOXKET KOIeOaThCsl.

Xumndeckuil coctaB mMenacchl (k Macce), %: cyxue BemiecTBa — 76-
85, caxaposa — 46-51, obmmit azor — 1,5-2, Geraun — 4-7, pexyuupyro-
mue Bemecrsa — 0,5-2,5, padhdunosza — 0,6-1,4, MostouHast kucjaora — 4-6,
MypaBbUHas U ykcycHas kuciota — o 0,2-0,5, kpacsiiue BeilecTBa —
4-8, 30ma — 6-11.

B menacce Taxke conepikarcs mukpoanemeHThl: Al, Mg, Fe, Mn, Cu, Si.

Menacca sBJsieTcsl HEHHBIM ChIpbeM TSl psifa oTpacieil. 13 Hee mo-
Ty4arot Oonee 25 BUIOB IPOAYKIUH THIIEBOH, XUMUYIECKOMH, aphromep-
HOM IPOMBINUICHHOCTH. M3 OCTaBIIUXCS B MEJIacCe caXxapoB OpOKEHUEM
MOJIy4aloT IHUILEBbIE KHCIOTHI (JINMOHHYIO M MOJIOYHYIO), IIIMLEPHH,
alleTOH, STHJIOBBIA M Oy THJIOBBIA CIIUPTBHI.

Ha cycrne, mpuroToBieHHOM M3 MeNacchl, BEIPAIIMBAIOT XJIeOoeKap-
HBIE JIPOXOKH, €10 00oramaroT rpyOble, a Takke cOposKeHHbIE (CHIIOC)
kopma. KopmoBas 1ieHHOCTh Menacchl coctapisieT 770 kopM. en. Ha 1 T.

Brixon padunagHoii matoku cocraBmsger 1,2-1,6% k macce caxapa-
paduHAamA ¥ 3aBUCUT OT KadecTBa IepepadaTbIBaeMOTO CHIPhSI.

B padunagnoii naroxke va 100 xr CB conmepxwurcs 70-75 kr caxapo-
3bl, OpraHM4YecKux HecaxapoB — 17-20 (MOoJOBUHY KOTOPBIX COCTABIISIOT
II0K03a U PpykTo3a) u 8-10 Kr MUHEpalIbHBIX HecaxapoB (MpenMyIIe-
CTBCHHO COJICH KaJius, Kajblus, cyib(aros). PaduHaanas maTtoka Haxo-
IUT NPUMEHEHHE B XJIEOONEKapHOW IPOMBIIUIEHHOCTH, HMHUIIEKOHLIEH-
TPaTHOM IIPOU3BOACTBE U JP.

B ¢unbrpaunonnom ocanke BrakHOCTBIO 50% comepxutcst 75-80%
yriexucnoro kabuus (CaCo0,) n 20-25% opraHM4eCcKuX M MHHEPAJIbHBIX
HECaxapoB, B TOM YHCJIE a30THCTHIX U 0€3a30THCTHIX OPraHUYEeCKUX COEU-
HeHMH (OemoK, MEKTHHOBBIE BEIIECTBA, KaJIblIUEBBIE COJIH, IIIaBesIeBasl, JIU-
MOHHas1, I0JIOYHAast ¥ JIPYTHEe KUCIOThI, CAIOHWH, MUHEPaJIbHBIE BEIICCTBA
1 JIp.), a TaKXKe HeOOBITHE KOJTMIeCcTBa KaJlvs, a30Ta, okcuza Gocdopa. B
(GUIBTPALIMOHHOM Ocajike cofepskutcs 10 1% (k Macce BIaXXHOTO OcaKa)
caxapo3sl. [lorepu ee k macce cBekibl coctasisitor 0,11-0,12 %.

Brixon ocaaka 3aBHCHUT OT Macchl BBOIUMOU n3BecTH. [Ipu BiaxHo-
ctu 50% Macca ero yBemuauBacTCs BABOE.

Haubonee mepcrnekTHBHBIMA CITOCO0aMU YTHIIN3aWU (UITBTPAOH-
HOTO OCaJKa SIBIIIOTCS: MCIIOIb30BAaHUE B Ka4€CTBE YI0OpEHMsl, OLIe-
Ja4MBaHUE UM KHCJIBIX TIOYB, TOBTOPHOE HCIIOJIb30BAHUE B TEXHOJIOTHYE-
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CKOM IIOTOKE I0CJI€ IPEABAPUTEIBHON IOATOTOBKH, OOKUT HA U3BECTh U
caTypaurOHHBIN Tas3.

Kak ynoOpenue ¢GuIbTpannoOHHBIA OCAZOK HMCHOIB3YEeTCsS WM He-
MOCPE/ICTBEHHO, UJIM B CMECH C OTXOAaMH JPYTHX Mpou3BOACTB (Oapaa
MEJIacCHO-CITUPTOBOTO MMPOMU3BOACTBA, Oypas caxka u T.11.). Buecenune 16-
25 1/ra nedekara moj caxapHyIo CBEKITy 00eCIIeunBaeT OBBIIICHUE YPO-
KAIHOCTH KOPHEIUTONOB Ha 2,5-3,5 T/ra.

IToBTOpHOE HCTIONB30BaHNE PUIBTPALUOHHOTO OCaKa B TEXHOIOTH-
YEeCKOM TOTOKE BO3MOKHO TOJBKO TOCJE MPEeABAPUTEIHHON €ro Mojaro-
TOBKH (OYHCTKH, AKTUBALIMH). AKTUBUPOBAHHBIN H3BECTKOBBIM MOJIOKOM
(UITBTPALIMOHHBIN 0CaI0K MCIIONB3YETCS IS TOTIOHUTENBHON OYHCTKA
I'YCTBIX NPOAYKTOB — OTTEKOB, KJI€POBOK. OUHMIIEHHBIN (DUIBTPALIOH-
HBIH OCaJOK MPHUMEHSETCSl Ha CTAaHIUU COKOOYHMCTKH, MO3BOJISIA Ha 15-
20% CcOKpaTHTh pacxoJ U3BECTH.

Hcnonp3oBanne QUIBTPALMOHHOTO OCAJAKa JJIS TMOJYyUYeHUsT U3BECTH
U caTypalMoHHOTO ra3a IMO3BOJISET MOJy4YaTh M3BECTh BBICOKOTO Kade-
CTBa, KOTOPAst MOXKET IIPUMEHSTHCS B CTPOUTEIILCTBE, IPH U3TOTOBICHUN
IIJTaKOOETOHHBIX U IPYHTOOETOHHBIX KAMHEH, MaTepHajioB aBTOKJIABHOTO
TBEPACHUS, TSl IPUTOTOBJICHUS BSDKYIIUX PACTBOPOB, B CaXapHOM IIPO-
n3BOACTBE U T.1. [lepen 0OXuroM 1okHa OBITH IPOBEAECHA COOTBETCTBY-
I0LIast TOITOTOBKA (YHIIBTPALIMOHHOTO 0CAJIKa — IPECCOBAHUE B OPUKETHL,
MOJCYIIIBAHHE.

B cyxom Bune (uIBTpalMOHHBIN OCAJOK MOXKET UCIIOIb30BaThCA IS
OTIBIJICHHSI OBOLIEH BMECTO M€Ja M U3BECTH; VISl ITOTY4EHHSI OTMYIEHHOTO
MeJia, KOTOPBIA HaXOJUT NPUMEHEHHUE KaK HEHTpaIu3yIoliee CPpeiCTBO IPH
MPOU3BOJCTBE MOJIOYHOM KHUCJIOTBI, MPU M3TOTOBIEHUU OyMaru, Kpacok,
HAITOJHUTENEH MacTOOOpa3HbIX BEIIECTB B PE3MHOBOW MPOMBIIILICHHOCTH,
MOJMPYIOIINX Y OYMIIAOIINX ITOPOIIKOB U TACT U T.1.

Corpymankamn PHUMCII pa3paboTana TEXHOJIOTHS HCIIOIL30BAHUS
(MIIBTPAIIMOHHOTO 0CaKa, comepxkaero 10 80% comnei KambIws, a TaKKe
OpraHUYecKue U MUHEpaJIbHBIC BEIIECTBA B KAYECTBE KOPMOBOH T00ABKH.

CBeKJIOBUYHBIE XBOCTHKH M «00i» CBEKIIBI COCTABISIOT 2-3% OT HUC-
XOJTHOHM Macchl KOPHEIJIONOB (Ha OTAETBHBIX 3aBojax 10 5% u Ooinee) ¢
cozepKaHneM B HHUX caxapo3sl 12-15% na CB. B nepepabotky BmecTe
C LIETBIMH KOPHEIUIOAAMHU PEKOMEHYETCsI BO3BpAIaTh TONBKO KPYIIHbIE
(20-50 MM) OOIIOMKH CBEKJIBI, 2 OOJIOMKH MEHBIIIHX Pa3MEpPOB HaIpaB-
JISITH HA KOPM CKOTY B CBEXKEM BHJIE.
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XpaHCHHG 00JIOMKOB CBEKIIBI B Karatax BMECTE C KOpHETIJI04aMU HE-
AOIIYCTUMO, TaK KaK OHU 6I>ICTp0 3arHUBarOT MU SABJIAIOTCA HCTOYHHUKOM
MI/IKpO6I/Ia.]'H:HOFO 3arps3HCHUS CbIPbA. Haub6omee palOHAJIBHBIM CIIOCO-
ooMm COXpaHCHUA UCXOOHBIX Ka4Y€CTB XBOCTHUKOB 1 «0O0s1» CBEKJIBI SIBIISICT-
Ci UX CylIKa BMECTE CO CBEKJIOBUYHBLIM KOMOM.

2.8.3. TexHonozuu nepepabomku BCP u omxodoe

OCHOBHBIMM HANpPaBICHUAMH COBEPIICHCTBOBAHHS TEXHOJIOTHI Tie-
pepaborku BCP caxapHOW OTpaciu SBISIOTCS: HHTSHCU(pHUKAIIIS METO-
JIOB OT’)KMMa CBEXKETO KOMa; pa3padboTka 3(h(eKTHBHBIX CIOCOOOB CYIIKH
JKOMa C MCII0JIb30BaHMUEM TEILJIOBOM HEPTHUU OTPaC/ICBbIX TEILIOHOCUTE-
neit (yT(enbHBIX TTApOB U3 BBITTAPHBIX YCTAHOBOK, KOHJICHCATOB, OTXOIS-
mmx razoB TOII, oTpabOTaHHBIX Ta30B BHICOKOTEMIIEPATYPHBIX JKOMOCY-
NIMJIBHBIX YCTAHOBOK M JIp.); YAYYIICHAE KAUeCTBCHHBIX XapaKTCPUCTHK-
CBEKJIOBUYHOTO KOMa, 00OTall[cHHEe MHUKPOAJICMEHTAMU; MOJIyYCHUE U3
CYIICHOT'0 JKOMa IMHIIEBBIX T00ABOK U MPOJYKTOB: MEKTUHA, KJICTYATKU
U Jp.; pa3paboTKa CIoCOOOB MOJXYYEHHUS] CYyXOH MeNacchl ¢ MOCIEyTo-
IIMM KCIIONh30BaHHEM €€ B KOPMOIIPOM3BOZCTBE; pa3paboTKa TEXHOJIO-
THYECKUX MPOIIECCOB, 00CCICYMBAIONINX JOMONIHUTEIHHOE H3BICUCHHE
caxapa M3 MeNAacChl MMyTeM JEMUHEPATU3allii C IPUMEHEHHEM XpoMa-
Torpaduu M JAPYruX COBPEMEHHBIX METOJOB; pa3pabOTKa U BHEIPCHUE
paIoHAIBHBIX CIIOCOOOB MCIOJIB30BaHUS (PUIBTPAIMOHHOTO O0Ca/Ka, B
TOM YHCIIe pecypcocOeperamniel TEXHOIOTHN Il 00KuTa MeIKodpak-
IUOHHOTO M3BECTHSIKA.

Jlns ynmydineHusi KaueCTBEHHBIX MOKa3aTeNicii CBEKJIOBUYHOTO YKOMA,
a UMEHHO JUIsl CHIDKEHUS COJICPKAHMSI KICTYATKH U YBEIIMYCHUS CONEP-
YKaHMs TIPOTEMHA Pa3padoTaH CroCco0 MUKPOOHOIOTUYECKONH 00paboTKH
CBIPOTO JKOMa I10 TEXHOJIOTHH TBepaoQasHol OnodepMeHTaMU Tepes
MOCTIETYIONIVM BBICYIITUBAHUEM.

TexHoOMOTHS MPOU3BOACTBA (PEPMEHTHPOBAHHBIX KOPMOB BKITIOUACT B
ceost:

NPUTOTOBIICHUE 3aCEBHOM 3aKBacku B (epmentepe oobemom 0,6 m?
C UCMOJB30BaHUEM MIIEHUYHBIX OTPYOel M 3akBacku JlecHOBa B KOIU-
yecTBe ST Ha 1 T ¢ OHOBPEMEHHBIM yBIaKHEHHEM Macchl 10 60 % u
HarpeBoM 10 55 °C;

M3MENFICHUE CBEKIIOBHYHOTO KOMa MOJIOTKOBOM JAPOOMITKOM | mMojia-
Ya ero MIHEKOBBIM TPAaHCIIOPTEPOM B (hepmeHTEp 00beMOoM 7 M?;
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HarpeB CBEKJIOBUYHOTO k0Ma JI0 TeMieparypsl 55°C U BeIrpy3Ka MpH-
TOTOBJICHHOM 3aCEBHOM 3aKBacKu B pepMeHTep 00beMOM 7 M? ¢ OHOBpE-
MEHHBIM UHTEHCUBHBIM IlepeMenInBaHueM B Teuenue 10-15 mun;

(hepMeHTaII0 N3MENBIEHHOTO CBEKJIOBUYHOTO JKOMa B TeueHue 9 U u
BBITPY3KY TOTOBOTO IPOyKTa.

Hcnerranus npoogunuch Ha [lle6eknHCKOM OMOXMMHUYIECKOM 3aBOAE
(benropoackas 06:1.) Pe3ynbrarsl mokazanu CHUKEHHE KOJIMYECTBA KIIeT-
yaTtku Ha 18% u yBenuueHue copepkanus nporerHa Ha 125%. Ha ocHo-
BaHMM TIOJIyYEHHBIX JAHHBIX OBII MPHHAT 3allyCK MHJIOTHOTO MPOEKTa
10 TIPOU3BOCTBY BHICOKOOEIKOBBIX KOPMOB M3 CBHIPOTO CBEKJIOBHYHOTO
xoma. st aToro ObwT0 pa3paboTaHO W CKOMIUIEKTOBAHO CIEIHAIbHOE
obopymoBanue. Ha puc. 80 mpencraBieHa TeXHOJIOTHUECKas cxeMa dep-
MEHTALIH CBEKIOBUYHOIO >KOMA.
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Puc. 80. Cxema ghepmeHmMayuu C8eKI08UYHO20 Koma:
1 — wHekoebIl mpaHcriopmep; 2 — dpobursika MOfIomKosas;
3 — wHekosbIl mpaHcriopmep; 4 — gpepmeHmep obvemom 0,6 m>;
5 — pepmeHmep obvemom 7 M3, 6 — WHeKo.bIl mpaHcriopmep

B Tabn. 61 mpuBeaeHB OCHOBHBIE TEXHMYECKHE XapaKTEPUCTHKH
hepmeHTEPOB.

Tabmuma 61
TexHu4yeckasi xapakTepucTuka pepmeHTEPOB
Tapamerp VBK-2 | YBK-7
Tun CTal[MOHAPHBIN -
ITpon3BOAUTENEHOCTH TIO TOTO- 2,1 21
BOMY MIPOIYKTY, M>/CyT
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Ipooonsicenue maébn. 61

Tapamerp | YBK-2 | YBK-7
YcranoBiaeHHAs MOIIHOCTD, KBT 2,2 5,5
Pa6ounit o6beM (epmenTepa, M 0,7 7,0
Pexum paboThI Kpyrnoroauuso, -

HETPEPHIBHO

l'aGaputHbIe pa3Meps], MM 1700x1200x1850 3600x2200x2500
Macca, kr 820 1780

B 3A0 «buoxommiekc» (. MockBa) pazpaboTaHa TEXHOJIOTHS Iepe-
pabOTKU pACTUTENBHBIX U IHUIIEBBIX OTXOJOB B KOPMOBBIC JOOaBKH M
KOMOHKOpMa CITOCOO0M MHUKPOOHOIOTHIECKO OMOKOHBEPCHH.

TexHomorus mpenHa3HaueHa I MEePepaOdOTKH CHIPHEBBIX KOMIIO-
HEHTOB, HE HCIIOJIb3YEMBIX B TPAaIUIMOHHOM KOPMOIIPOM3BOACTBE. B
KaueCTBE MCXOIHOTO CHIPbSl MOTYT OBITh HCIIOJIB30BAaHBI OTXOMBI 3€PHO-
nepepadaThIBalOIIeH, KOHCEPBHOW M BUHOCIBYCCKON, ITUBOBAPCHHOM,
CITUPTOBOH, 3PUPOMACITHIHON, MACIOKUPOBOH, KOHAUTEPCKOM, MOJIOY-
HOM, YalHOW W caxapHOW MPOMBIIIJIEHHOCTH; PACTUTEIbHbBIE KOMITOHEH-
THI CEITbCKOXO3SMMCTBEHHBIX KYIBTYP: CTEONN 3€PHOBBIX M TEXHHUYECKUX
KYJBTYP, KOP3UHKU M CTEOJIN OACOTHEYHNKA, JIbHSAHAS KOCTPA, CTEPKHH
KyKYpy3HBIX [I0YaTKOB, KapTodenbHas Me3ra, TpaBa 0000BBIX KYJBTYD,
OTXOJIbl CEHaXKa U CHJIOCA, OTXO/bI BUHOTPAJHOM JIO3bl, YalHBIX IIIaHTa-
Mii, cre0au Tadaka.

[lo TexHOMOTMH CHIpbEBbIE KOMIIOHEHTHI (OTXOZBI), COIEpIKaIlne
CJIOKHBIE TIOJTHcaxapuIbl (MEKTHHOBEIE BEIIECTBA, IEJUTI0I03a, TeMHIIEI-
JII0NI03a U Ap.), TOABEPraloTCs BO3IEHCTBUIO KOMIUIEKCHBIX (PepMEHTHBIX
MIpenaparoB, COAEpKAIIUX TMEKTHHA3y, TeMUIEIIIIoNazy U IeIonasy.
DepMeHTHI TPEACTABIAIOT cO00M OUMIEHHBIN BHEKJIETOUHBIA OENOK U
CMOCOOHBI K TITyOOKOHM JECTPYKIMH KIIETOYHBIX CTEHOK M OTAEIBHBIX
CTPYKTYPHBIX TIONIMCAaXapHIoOB, T.€. OCYIIECTBIETCS paclleTieHHe
CJIOKHBIX TOJMCAXapHIOB Ha MPOCTHIE C MOCIEAYIONIMM ITOCTPOSHUEM
Ha UX OCHOBE JIETKOYCBOSIEMOT'O KOPMOBOT'O OelKa.

[Ipu sTOM MeTon MHKpOOMONIOTHYECKOW OMOKOHBEPCHH TO3BOJISET
VHHUYTOXKUTHh B HEKOHIUIIMOHHBIX KOMIIOHEHTaX OOJIE3HETBOPHYIO MH-
Kpodtopy, BO3OYIUTENICH TOKENBIX 3a00JCBaHUHN, JTMIUHKA TTapa3uTH-
PYIOIIUX MPOCTEHIINX.

KoHeuHBIM MPOXYKTOM TEXHOJIOTHH SIBISAETCS KOPMOBasi JoOaBKa —
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yrieBonHO-0enkoBbIii koHIEeHTpar (YBK). YBK otnmuaercs BwIcokoit
MUTATENbHOCTBIO (POTEUH 22-26%), eTKOl YCBOSIEMOCTBIO, OHOJIOTH-
YEeCKOW aKTUBHOCTBIO, a TaKKe (PepMEHTHOH, BUTAMHUHHON U MUHEPAJIb-
HOH LICHHOCTBIO.

KopmoBast mo6aska YBK MoKeT MCIIONB30BaThCS KAK OCHOBHOM KOM-
MOHEHT IIPU IPOU3BOICTBE KOMOMKOPMOB B COOTHOWIEHHH 1:1, Kak mo-
0aBKa K IpyObIM PacTUTEJIbHBIM KOPMaM, IPU MPOM3BOACTBE MPOCTHIX
KOPMOBBIX CMeCEH ¢ N3MENBYCHHBIM (ypakHBIM 3€pHOM, OTPYOsIMH, 3€p-
HOOTXOJAMH U JIp.

TexHONOTHS YKONIOTHIECKH Oe30IacHa, He UMEeT CTOYHBIX BOJ M BbI-
OpoCoB.

KiroueBbIM 371€MEHTOM TEXHOJIOTMYECKON LIeNH SIBIsETCS Ouopeax-
TOp, B KOTOPOM OCYILIECTBIISIETCS MPOLECC MUKPOOHOIOTHYECKOH OHO-
KOHBEPCHUH OTXOJI0OB B KOpMa. PeakTopsl ABISIOTCS YHUBEpCATIBEHBIM 000-
PYZOBaHHEM, TTO3BOJISIIOT IepepadaThIBATh Pa3InuHOE CHIPhE U MOTYy4aTh
pa3iaryHbIe KOPMOBBIE JOOABKH.

Texnonoruueckasi cxema POU3BOACTBEHHOTO KOMILIEKCA 110 MUKPO-
Ononornyeckoi nepepaboTke paCTUTENbHBIX OTXOAOB B KOPMa IIPEICTAB-
JeHa Ha puc. 81.
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Puc. 81. TexHonozu4yeckasi cxema MUKpobuosioaudyeckol nepepabomeku
pacmumeribHbIx 0mxo008 8 Kopma:
1 — npuem cbiny4e20 U 8/1aKHO20 CbIpbs; 2 — puem XUOK020 CbIpbS;
3 — byHKepbI-003amopsl; 4 — cmecumerib; 5 — buopeakmop;
6 — komnpeccop; 7 — napoeeHepamop, 8 — cywurika;
9 — usmenvdumens; 10 — omepy3ska 8 Mewku
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[To TexHONOTHUECKOW cxeMe BiaxkHas (55%) cMech pa3NTUYHBIX OT-
XOJIOB 3arpyxaercs B Ouopeaktop. C MOMEHTa 3arpy3Kd CHIPbsi B OHO-
peaxkTope MpoLecc MHKPOOHONIOTHYEeCKOH OMOKOHBEPCHU MPOTEKACT B
TedeHue 4-6 qHei (B 3aBUCUMOCTH OT JKeJaeMbIX 300TEXHUYECKUX Mapa-
METpPOB KOHEYHOH MPOAYKINH). B pe3ymnbrare momydaioT BIaKHYIO KOp-
MOBYIO J00aBKy — YIJIEBOAHO-OEIKOBBIA KOHIIEHTPAT, KOTOPHIN CyIIaT
10 BraxHoCTH 8-10% u m3menpuarot. [locne usmenbueHUs KOHIEHTPAT
WCTIONIB3YIOT [T MPOU3BOJACTBa KOMOMKOPMOB ¢ HOpMOH BBona 25-65%
B 3aBHCHUMOCTH OT PEIEeNTa U [IEJICBOr0 Ha3HaYeHUs1 komOukopma. Mcmbl-
TaHus nokazanu 15-20%-Hoe MoBbIlIeHne TPOTYKTUBHOCTH KOPMIIEHUS
JKUBOTHBIX M TITUITEI KOMOUKOpMOM ¢ YBK 110 cpaBHEHHIO ¢ TpaaWIIOH-
HBIMH KOPMaMH.

[IpuMmeHeHne CBEKIIOBUYHOTO KOMa B IMUIIEBBIX MPOU3BOJCTBAX OTpa-
HUYEHO CONEP>KaHUEM B HEM BPEIHBIX BEUIECTB, HAKAIUIMBAEMBIX B IIPO-
1ecce BEreTaluu KyiabTyphbl (HUTPAThl, HUITPUTHI, PATUOHYKIHUIBI, TSKE-
JIbIe METaJUTBI). B jk0Me TaKkke COmep KUTCs PeHONIOKCH 1a3a, 00y CIIOBIIH-
BalOIIasl MPOLIECCHI TIOTEMHEHUS ChIPhS U CATIOHIHEI.

B BopoHexckoi rocy1apcTBEHHOW TEXHOJIOTUYECKOM aKkaJeMUH pas-
paboTaHa TEXHOJOTHS IONyYeHUs MoNy(hadprUKaToB U3 CBEKIOBHUYHOTO
YKOMa JJIs MUIIEBON MPOMBIIIIEHHOCTH.

[To TeXHOIOTHUU MBITHIE KOPHEILTOI TIOJIBEPTAIOT MapOTePMUUYECKOM
obpabotke B anmapare A9-KY L. [Ipu aToM mocTUraeTcsi moBEpXHOCTHOE
paspylIeHrne KIETOYHOH CTPYKTYpBI, YTO OOJIeTdaeT OTAeNieHHe Heche-
JOOHOTO TIOBEPXHOCTHOTO CIIOSI KOPHEILTONOB. [IporcxomuT moBkimeHne
MPOHUIIAEMOCTH TKaHEH, MHAKTUBAIUS OKUCIUTEIBHBIX (DEepMEHTOB,
pa3oKEeHUE CallOHUHOB, a TAKXKE YHUUYTOXKEHUE MUKPOOPTaHU3MOB.

Jlanee ¢ KOpHEIUIONOB yAAJSIOT KOXHILY C ITOMOIIBIO JIOMACTHBIX U
IIEeTOYHBIX MalTiH. OYHIIEHHBIE KOPHETUIOABI H3METBIAIOT 0 Pa3MepOB
He OoJiee 5 MM M THIPOTEPMHUYECKH 00padaTeIBaioT B Bomuke. [Ipu aTom
no6asmsaot 0,2-0,3% nuMoHHON KucnoTel. [lomydeHHas cBeKJIOBHYHAS
Macca OTAEIAETCs 0T COKa C MOMOUIBIO ITHEKOBOTO CTEKATENs U Ipecca, a
3aTeM MOBTOPHO MoJBepraeTcst 00padoTKe B BOTUKE U IPECCOBAHUIO IS
yaaJeHusi pacTBOPUMBIX BemiecTB. [lomyueHHas Macca BBICYIIMBaeTcCH,
M3MEJBYaeTCsl, yITaKOBBIBAETCS U MTOCTYIAET Ha MPOU3BOACTBO KOHIUTEP-
CKHX U3JEIHMH.

ToToBEIl TOpOMIKOOOpa3HEIl MOMypadprKar W3 CBEKIOBHYHOTO
sxoma (IITICXK) ¢ pasmepamu yactun 20-40 MKM uMeeT OEnbIid LBET U
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HEUTpaIbHBIN BKYC, HeXapaKTEepHBIE ISl ICXOJHOTO CHIphs. ComepkaHue
cyxux BemectB [ITICXK cocraBnser 95-98%, u3 nux 24% npuxonurcs Ha
KJIETYaTKy, 22 — Ha TeMULEIUTION03Y, 46 — Ha MEKTUHOBBIE BEILIECTBA, 110
2% 3aHUMAIOT JIMTHUH U Oenku, | — Tunuel, 2 — MUHEpaIbHbBIE Belle-
ctBa, 0,5 — pactBopumsie caxapa, 0,5% — opranndecKue KUCIOTHI.

[IumeBpie BOMIOKHA CBEKJIOBHYHOTO JXOMa CHOCOOCTBYIOT YITydIIle-
HUIO MOTOPHOW (DYHKIIMH KEIyJTOYHO-KHIIEYHOTO TPAKTa, HaKaIlINBa-
10T U BBIBOJST W3 OpraHW3Ma PajHOHYKIWIbI, TOKCUYHBIE IJIEMEHTHI,
MECTUIIU]IBI, TATOTEHHYI0 MUKPOMIOpPY, SBISIOTCS MPOONOTUKAMU, YBe-
JIMYMBAIOT YYBCTBO HACHIIICHUS, CHUXKAIOT PUCK OKUPEHUS, CEPIACUHO-
COCYNHCTHIX 3ab0yeBanmii, quadera.

C npumenenuem [ITICXK 011 pazpaboran criocod moaydeHus TOMa-
HBIX KOH(eT (QyHKIIMOHAIPHOTO HAa3HAYeHUs, 00JIalaoNIiX MOBHIIICH-
HOW MHUIIEBOH IICHHOCTHIO, TIOHW)KEHHOW CaXxapOeMKOCTBIO, MPOIOIIKH-
TEJIBHOCTBIO CTPYKTYPOOOPa30BaHUS U YCTOWYMBOCTHIO K YUSPCTBEHUIO B
nporecce xpanenus. Parmmonansnas nozuposka IIICXK cocrasumna 9%.

BI'TA taxoke MpuHAIIICKUT TEXHOJIOTHS TTOYICHIS CaXapHBIX CHPO-
TTOB, TIEKTHHOBBIX BOJIOKOH M3 CaXapHOU CBEKIIBI U €€ OTXO/I0B — XBOCTH-
KOB H 00s1.

B Cesepo-Kaskazckom HMU caxaproii ceexunl u caxapa (CKHNUUC-
CuC) pazpaboTaHa TEXHOJIOTHS MTPOU3BOJICTBA MHIIEBBIX CBEKIIOBUYHBIX
BOJIOKOH U3 OMa, KOTOpbIC Ha 2/3 COCTOAT W3 MEKTHHOLEIUIIOIO3HOTO
komrutekca. Yduensie MI'YIIII paGoraror Hax co3maHueM TEXHOJIOTHH
MTPOM3BOJICTBA TPAHYIHPOBAHHBIX MUIIEBHIX MPOIYKTOB U3 OYUIIICHHOTO
CHpOIIa CaxapHOW CBEKJIbI, 00OTalEHHBIX BUTAMUHAMH U MHKPOJJIEMEH-
TaMHu.

B I'HY PHUUCII Poccennxo3akaaemuu (r. Kypck) pazpaborana Tex-
HOJIOTHUS YTHIM3aIMK (PHIBTPAIMOHHOTO OCaaKa. B OCHOBY T€XHOJOTHH
TTOJIO’KEH 0COOBIH cIToco0 oOkura (GUITBTPAIMOHHOTO 0caaKa, He TpeOy-
IOIIUI1 €T0 CTIeNUANTBHON MMOITOTOBKH — IIPEIBAPUTEIIEHOTO IIPECCOBAHMS
B OpUKETHI U TO/ICYIITUBAHYISL.

B utore peanuzanuy TEXHOJIOTHUHU IMOJNYYaAIOT aicopOCHT, carypariu-
OHHBIN Ta3 U u3BecTh. CrenuanbHOe 000pyI0BaHNEe, pa3paboTaHHOE IS
CYHIKH (PUIBTPAIIIOHHOTO 0CaaKa M €r0 TepMOOOPaOOTKH, B 3aBHCHMO-
CTH OT 33/IaHHOTO PEXKHMMa TIO3BOJISIET TOMYYaTh Pa3IMYHBIA KOHEUHBIH
MTPOAYKT.

AJICOPOCHT SBJISETCS MPOMEKYTOUHBIM IIPOIYKTOM IPHU MPOKAINBA-
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HUU QUIBTPAIIMOHHOTO 0CA/IKa B U3BECTh, KOTOPHIH 110 TEXHOJIOTUIECKOM
CXeMe MOXXHO BBIBECTH ]ISl MCIIOJIb30BAaHUS B COKOOYHCTUTEIIEHOM OT-
JeTICHNH.

BricymBanne marepuana MpoOU3BOAUTCS CMECHIO MPOAYKTOB Tope-
HUS Ta3a, BO3AyXa W T€HEPaTOPHOTO Tas3a, IMOJIy4aeMoro MPH MHUPOIH3e
OpraHuKH (PHIIBTPAIIIOHHOTO OCaaKa B 3JICKTPOIIEYH. DIIEKTPOIedb 000-
pPYIOBaHA PEryIsATOPOM TEMIEpaTyphbl, YTO IO3BOJIIET BECTH IPOIECC
MPOKaJMBAHKUS B 33JJAHHOM PEXHUME U TOJTydaTh KOHEYHBIH MPOIYKT C
3aJJaHHBIMH CBOMCTBAMH.

ITony4yeHHslii CyXol 0CaZOK MOXKET UCIIOJIB30BATHCS KAK U3BECTh, a/1-
copOeHT (Hampumep, A OYUCTKH AU(PPY3MOHHOTO COKA) WM KaK W3-
BECTHSKOBOE yIOOpeHHeE.

[Tomyuenune m3BeCTH W CaTypallMOHHOTO Ta3a U3 (QHIBTPAIMOHHOTO
ocaJika MO3BOJISIET COKPATHTh pacxo] u3BecTHsKa 10 80% oT HeoOxomu-
MOT'0 KOJIMYCCTBA, YMCHBIIUTH MAaTCPHUAJILHBIC 3aTPAThbl U paCXOoJbl HA €TO
MIEPEBO3KY.

Poccuiickum 'HY HUMU caxapHO# TPOMBINIIEHHOCTH pa3pado-
TaHa TEXHOJIOTUS WCIIONB30BaHUA JAe(eKocaTypallHoOHHOTO OcalKa
CHIPIIOBOTO TIPOM3BOJICTBA B KaueCTBE aJICOPOCHTA MPHU OYUCTKE I10-
JYNPOAYKTOB C BBICOKHM CoOIepkaHHeM Kpacsiux Bemect. Obec-
[IBEYCHHBIA OTTEK HAXOJIHUT NMPUMEHCHHUE I KJIepoBaHUs (OCBETIC-
HUS, OYUIICHHS) caxapa-chIpIia.

Paspabotan cmoco0 HWCHOIB30BaHUS METKUX (pakmuil (MeHb-
me 30 MM), TOTy9aeMbIX IpH TepepadoTKe U3BECTHIKOBOTO KaMHS.
Menkas Qpakuus MOXKET UCIOJIB30BAThCS I o4ncTKU AU y3noH-
HOTO COKa, YTO MOo3BoysieT B 1,5-2 pasza COKpaTUTh pacxo] HU3BECTH
U TIOBBICUTH TEXHOJOTHYECKHE MOoKa3aTedu o4yuniaemoro coka. OT-
paboTka MenIKoQPaKIIMOHHOTO W3BECTHSAKA OCYIIESCTBISETCS B yHU-
BEpCaTbHOM JIE3WHTETPATOPE — aKTHBATOPE, YTO CIOCOOCTBYET HE
TOJIBKO €r0 U3MENBUCHHIO, HO U aKTUBAIIUU YACTHII, TIPH KOTOPOil Ha-
MpaBJICHHO H3MEHSIOTCS (PU3UKO-XMMHUYECKHE U TEXHOJIOTHYECKHE
CBOICTBA BELIECTB.

I'pynna xommanuit «3PKO», 3A0 «9OKO-HT» (benroponckas
00J1.) 3aHMMaeTcs pa3pabdOTKaMU HCIOIb30BAHUS CBEKIOBUYHOTO
JKOMa JIJIsT TIPOM3BOACTBA HAHOKPUCTAITHYECKOH 1estrono3sl (HKIY).

HKI] conocTraBuMa 1o mpOYHOCTH C YIIEPOJHBIMUA HAHOTPYyOKaMu
U crocoOHa K GOPMHUPOBAHHIO APMUPYIOIIUX CETOK B MOJIUMEpax.

147



O6mnacTy npuMEeHEHNs] HAHOKPUCTAIITMYECKOM LIeJUTION03bI IPEICTaB-
neHbl Ha puc. 82. OTaenbHbIE TEXHOJOTHH MPOLUIH anpoOanuio 1 npu-
o0penu MHUPOKOe paclpocTpaHEHHE, YacTh pa3pabOTOK HAXOAWUTCS Ha
CTaIuu YIIyOJEHHOTO U3YYeHHU .

Ef‘f/ TexHonorus orpabotaHa %«f}] R TexHonorusa B ctagumn npopaboTku i
. [Mpon3BOACTBO NPOAYKTOB b - [ponsBoACTBO GUopaznaraemMbix )
- 3[,0pOBOrO NMUTAHNA : YNaKoBOK W pasoBOii MOCYAb! N
’ bIPbe ANIA hapMaLeBTUKN ~ « » ~)
/ 1 KOCMET KM 7 CeHcopbl, “yMHas” ynakoska N

]

2 Mpon3BOACTBO NEKTUHA 7 N OcHOBa ANA KaTann3aTopos N
- N

- MNpounseoacteo Mogndu- : . [1pon3BogcTBO NonuMepHeTOHOB,
LUMPOBAHHO ApEeBeCUHb! 7 KPacokK, NTakoB, IPYHTOBOK, KNEEB
- MpoussoacTeo b N OnekTpoHHas Bymara”, N
. APaXUPOBAHHbIX CEMSH y “YMHbI€ CTeKna N
N Aaporenu, memGpaHb, N
aAcopbeHThl, NeHsbl N

Puc. 82. Obnacmu npumeHeHuUs1 HaHOKpucmarsnu4eckou
Uenmonosbl

CosmectHo# pa3zpadotkoit 3A0 «9DKO-HT» u Beepoccutickoro HUN
caxapHoit cBexibl (BHUMCC, n.r.T. Pamons Boponesxckoit 0011.) siBnsiercs
ucnonb3oBanre HKL as apaxxupoBaHusi CEMSIH CEITbCKOX03SICTBEHHBIX
KYJBTYp.

IToneBble ucTibITaHKS [TOKA3AJIN, YTO MOKPBITHS IS APasKUPOBAHUS Ce-
msiH Ha ocHoBe HKII o6nagator TpeOyeMbIM COueTaHMEM MEXaHHMUYECKHX,
OapbepHBIX M COpOLMOHHBIX cBOHCTB. OOpaborannsie HKI] cemena ne
CIIMTIAIOTCS, BBIZEP)KMBAIOT MAIIMHHYIO 00pa0OTKy MpH MOCEBE U HE pa3-
PYIIatOTCS IO BHECEHHUS B ITOUBY.

BHecenne B mpomecce ApakKMpoBaHMS CEMSH 3aIIUTHO-CTUMYIIH-
pyromux npenaparos ¢ HKI] obecrieunBaeTr yCKOpeHHOE MpOpacTaHue
CEMSH B YCJIOBUSX HEYCTOMUMBOIO YBJIa)KHEHUs, MOBBIMIAET ypoxkKaii-
HOCTB, CTIOCOOCTBYET CHIYKCHHUIO 00IIET0 Pacxoia opraHo-MUHEPaIbHBIX
yI0OpeHHH, ¥ CIeNoBaTeIbHO CHIKEHHUIO DKOJIOTHUECKON HAarpy3Kd Ha
TIOYBY.

OKOHOMHYECKHE pacyeThl Tokazamu: s oopadbotku 100 THIC. ceMsH
caxapHOUW CBEKJIBI MOTPeOyeTcst 10 2 T HAHOIEIUTIONO3bI WK 12 T cyxoro
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»oma caxapHol cBekiisl ipy Boixoge HKI 17%. Conep:xanune HKILI B mo-
KPBITBIX CEMEHax Ipu 3ToM cocTaBUT 0,75%.

[lepcniextuBHOe HampasneHue npumenenuss HKL| — cozpanme Guo-
pasiaracMbIX MaTepUalioB JJIs POU3BOACTBA IUILEBOM yNakoBKH. B Ha-
HOCTPYKTYPHUPOBAHHOM YIIAKOBKE OJMH KOMITOHEHT SBJISIETCS CHHTETHYE-
CKHUM, JPYTOH — MPUPOTHOTO MPOUCXOKICHHUS. YIIAaKOBKA C IPUMEHEHHEM
HKIL] obmagaer OpicTpoii OHOMECTpYKIKEH 1 BO3MOXKHOCTBIO CaMopasio-
xeHusa. OCHOBHBIMH 00JaCTAMH NPUMEHEHHsI TaKOl YIaKOBKH MOTYT SIB-
JATHCA: OMHOPA30Bast MOCY/Ia, MEIIKH JJIsI Mycopa M OPraHHMYeCKHX OTXO-
JIOB, TIJICHKU CEJTbCKOX03HCTBEHHOTO Ha3HAYEHUS U JIp.

Cosmectapiit poekT 3A0 «ODKO-HT» u Boponexckoit rocymap-
CTBEHHOM JIECOTEXHUYECKON aKaJeMHH IpeyaracT UCIOIb30BaHNe HAaHO-
LEJUTIONO3bI 11 MOAN(HUKALUH APEBECHHBIL.

OcHOBY pa3pa0OTKH COCTABISIET HATIOMHEHHUE Tele00pa3Hoi HAHOKPH-
CTJJIMYECKON LEIIIIOJIO30M KaHAJIOB B CTPYKTYPE APEBECUHBI IOJ ACH-
crBueM aasieHusi. OOpabOTKa MPOBOAUTCS Ha dTare MOATOTOBKHU JIpeBe-
CHHBI K IOCIEAYIONIEMY IIPECCOBAHMIO. B pe3ynbrare HachILEHNs CTPYK-
Typbl YacTUIIAMH HaHOLEJUTIONO3bI JPEBECHHA IPHOOpETaeT TBEPAOCTb
HEJIeTUPOBaHHOMN CTallk, 00JagaeT BHICOKOH BIaroCTOMKOCTBIO, CTaOMIIb-
HOCTBIO (DOPMBI, IEKOPATHBHOCTBIO.

HKII HaxomuT mpuMeHEeHUE B IpoIiecce Mpou3BocTBa Oymaru. Paspa-
6otka npuHaiexkutT 3A0 «3OKO-HT» u Lenrpansnomy HUU Gymarn
(OAO «ITHUUWBy, 1. [TpaBmuackuit, MockoBckas 0011.). bymara ¢ HKI] mo
CpaBHEHHIO ¢ OOBIYHON MMeeT 0osiee BBICOKHE MOKa3aTeNu MPOYHOCTU U
YCTOHYMBOCTH K MEXaHHMUYECKUM BO3IECHCTBUSAM, 00/alacT XOpOoIei BIu-
TBHIBAIOILEH CIOCOOHOCTBIO.

[lepcnekTHBHO MpUMEHEHNE HAHOKOMITO3UTHOH I[€JUTIONO3BI B KJIEEBBIX
W3AETHSIX U3 MOIU(HUIIMPOBAHHON IPEBECHHBI B Y3JIaX MOCTOBBIX OarlreH-
HBIX KPaHOB, KpaH-0aJIOK, JIeOe0K; y3/Iax TPEeHHsI KOHBEHEepOB, TPaHCIIOP-
TEpOB, ITHEKOB, POJIBFAHIOB; y3JIaX TPEHUS HACOCOB U KOMIIPECCOPOB; B
Ky3HEYHO-TIPECCOBOM OOOPYIOBAaHHUHM; JTUTEHHOM M METaJUIONPOKaTHOM
000pyI0BaHNH; Y371aX TPEHHUS MallllH, padOTaIOIINX B arpeCCUBHBIX Cpe-
J1ax; B JOPOXKHO-CTPOUTEIBbHON TEXHUKE; CENbCKOX03SIICTBEHHOW TEXHU-
Ke; MallliHaX ¥ MEXaHU3Max MOPCKOTO U Pe4HOTO (hioTa.

B nacrosmee Bpemsa «9®KO-HT» nepBbiM B MUpe IJIaHUPYET OCY-
LIECTBUTH 3aITyCK MHJIOTHOIO MPOEKTa MO MPOU3BOJACTBY HAHOKPHCTAI-
JIMYECKOM LIEJUTION03bI U3 CBEKJIOBUYHOIO KOMA.
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OCHOBHbIE TEPMUHbI, ONMPEAEJIEHUA

Peyuxnune — moBTOpHOE MCIIONB30BAHKE WK BO3BpAIlleHHE B 000POT
KaKoro-mbo pecypca mocie ero o0paboTKH, JEarolei ero MpUroaHbIM
IUIS1 HCIIOJIb30BAHMSL.

Ocnosnas npodyKyus — Ta IPORAYKIHS, JIs1 HOITy4EHHsI KOTOPOH CO3-
JIaHO U OCYIECTBIISIETCS JaHHOE MPOU3BOACTBO.

THobounviii npodyxm — NOMOIHUTENbHAS MIPOLYKIHA, 00pa3yromascs
MIPY TIPOU3BOJICTBE OCHOBHOM MPOIYKIMU U HE SBJISFOIIAsICS LENbI0 1aH-
HOTO TPOW3BOJICTBA, HO MPHUTOHASI KaK CHIPhE B JIPYTOM IPOU3BOJICTBE
WK A7 TOTPEOICHNS B KadeCTBE TOTOBOW IPOIYKIIUH.

Omx00bl npou3800cmea — OCTATKU CHIPHsI, MATEPHAIIOB, ITOy(hadpu-
KaTOB, MHBIX M3JENIMI U MIPOLYKTOB, 00pa30BaBILIKECS B TEUEHHE WIH 1O
3aBEpIICHNH MTPOU3BOACTBEHHOTO Mpoliecca, He UCTIONb3yeMble B HETIO-
CPE/ICTBEHHOM CBSI3U C TOH JEATEILHOCTBIO M yTPATUBIINE CBOM MOTpPE-
OWTEIHCKUE CBOMCTBA.

Hcnonvzyemvie omxoovl npou3eo0cmea — 1€ OTXOIbl, OTHOCUTEILHO
KOTOPBIX MMEETCS BO3MOXKHOCTb M LIENECO00pPa3HOCTh UX HCIONb30Ba-
HUS HETIOCPEACTBEHHO WM mMocie o0paboTku. Mcnonb3yeMble OTXOIbI
paccMaTpuBaroTCsa Kak BTOPUUHBIE ChIpheBbIe pecypebl (BCP).

Heucnonvsyemvie omxoobl — OTXOIBI IPOU3BOJICTBA, JIJIsI KOTOPBIX Ha
CETOAHSAIIHUI [ICHb HE YCTAHOBJIEHA BO3MOXHOCTb WM Ii€JIecoo0pas-
HOCTb HCII0JIb30BaHHS KaK HETIOCPEICTBEHHO, TaK U MOCIE 00pabOTKH.

Komnocm — opranndeckoe ynoOpeHue, Noiy4aeMoe B pe3ynbTare pas-
JIOKEHUsI Pa3IMYHBIX OPraHUYEeCKHX BEILECTB IO BIUSHHUEM AESATEIlb-
HOCTH MHKPOOPT'aHU3MOB.

DKenpecc-komMnocmuposarie — yCKOPEHHbIH CIOCO0 KOMITOCTHPOBAHHS
C UCIIONB30BAaHMEM TPHUHIIMIIA HHTEHCUBHOH a3paliiy KOMIIOCTHOM CMECH.

Bepmuxynvmusuposanue — npouecc nepepadoTKH OPraHMYeCKUX OT-
XOJIOB C UCIIOJIb30BaHUEM JIOKAEBBIX YEPBEH AJIS1 IPOU3BOACTBA OHOTY-
Myca, HaTypaJbHOW OMOJOTHYECKH aKTUBHOM TOOABKH B MOYBY.

Anaspobrnoe copascuganue — QepMeHTANNS OPTaHNUECKUX BEIISCTB
B YCJIOBUSIX TIOJIHOTO OTCYTCTBUS KHCIOPOJIA.

Msco-kocmuas myka — O€IKOBO-MHHEPATbHBIH KOPM, H3TOTOBJIIE-
MBI{ M3 TYII >KUBOTHBIX, HEIPUTOAHBIX ISl MUIIEBBIX LEJeH U MaBIINX
KHBOTHBIX, 00EHCKHX OTXOJIOB.
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Kpossanas myka — npoayKkt niepepabOTKH KPOBH, TONYYEHHOW MPH
yboe ckora.

Heghebpunuposanue xkposu — mpouecc BblIeIeHUs (uOpUHA U3
KpOBHU.

Inazma kposu aspo3onbHOU Cywiku — BBICYIICHHAs a’3pO30JbHBIM
cHoco6oM II1a3Ma KPOBH CBUHEH MIIM KPYITHOTO POTaTOTo CKOTa B popme
JIETKOCBHIITyYEero MEJIKOUCTIEPCHOTO MOPOIIKA C HEUTPAILHBIM 3aI1aXOM U
XapaKTEPHBIM BKYCOM.

Obesoicupennoe Mon0Ko — MAIIEBOW M KOPMOBOH MPOIYKT, MOyvae-
MBI TIPH OTIETICHUH Ha CemapaTope CIUBOK OT IIEITLHOTO MOJIOKA.

Ilaxma — 003 XKUPECHHBIC CIUBKH, TIOTyJaeMbIe KaK TTOOOUHBIHN TIPO-
IYKT TIpA COMBAHWY CIIMBOYHOTO Macia.

Monounas ceigopomxka — TOOOYHBIN TPOAYKT MPH MPOU3BOICTBE
cbIpa (TOICHIPHAs! CHIBOPOTKA), TBOpOra (TBOPOXKHAS CHIBOPOTKA) M Ka-
3enHa (Ka3eMHOBast CHIBOPOTKA).

Anvbymunnoe MOI0OKO — KOHIIGHTPAT MOJIOYHOTO Oelka (anp0yMuHa)
— morydabpuKkaT I BRIPAOOTKH aabOyMHHHOTO TBOPOTa, KOJIOACHBIX
W3IEIUI U Ip. IPOTYKTOB.

Hemunepanuzayus — yMEeHbBIIIEHHUE COIEPIKaHUS PACTBOPEHHBIX COJEH
WM HEOPTaHMYECKUX COCTUHEHUH B )KUAKOCTH C TOMOIIBIO XUMUUECKUX
WM OMOJIOTMYECKUX MPOLICCCOB.

Onexmpoouanuz — NMpoIecc MepeHoca MOHOB dYepe3 MeMOpaHy MOj
JeHCTBHEM DIIEKTPUYECKOTO TIOMS, TPUIIOKEHHOTO K MEMOpaHe.

Kopmosoti 3epronpodyxm — moOOYHBIA MTPOAYKT MYKOMOIIEHOTO TIPO-
M3BOJAICTBA, coAepxamuii ot 2 1o 85% 3epHa, B ToM uncie oT 2 1o 20%
OCHOBHOTO 3epHa (IIICHUIA, POXKb), OCTAIBHYIO YacTh COCTABIISIET COP-
Has ¥ 3epHOBAs PHMECH.

3eprosvle omxo0bl — OTXO/IBI OYUCTKH 3epHA, KPYITHbIE IPUMECH U TIOJI-
ceB, conepxanrie He 0ojee 2% 3epHa; JTy3ra jkecTkast (prcoBasi, TpedHe-
Basi, IPOCSHAs); COJIOMUCTBIC YaCTHUIIBI, MTBLTH ACTIHPAIIOHHAs 000euHast
4yepHast; KyKypy3Hble 00epTKHU | Ap.

Ompy6u — noOOYHBIH TPOAYKT MOMOJA MIICHULBI HIH PXKH, COCTOS-
MK 13 YacTHIl 000JI0UEeK U aJedpOHOBOTO CJIOS C TPUMECHIO YaCTHUIL 3a-
POJIBIIIA U SHIOCTIEPMA.

Kopmosas oOpobnenka, ceuxa — MOOOIHBIN IPOMYKT epepabOTKH TOpoxa,
poca, OBCa B KPYITY, COCTOSIIIUA M3 HEMpPETHAMEPEHHO H3MEIhUECHHBIX
YacTul siapa KpymnHee 1,5 Mm.
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Jly32ea — IPOIYKT IISITYIEHUsI TUIEHYAThIX KYJIBTYP, COCTOSIIINI U3 IIBET-
KOBBIX IDIEHOK (pHC, IIPOCO, OBEC, STYMEHB ), IIOIOBBIX 000JI04EK (Ipeunxa,
MO/ICOJTHEYHHK), C BBICOKHM COAEPYKAHUEM KIIETYATKH U MHHEPATbHBIX
BEILIECTB.

Mpyuka — n00OYHBIN TPOAYKT MEepPepadOTKU 3epHa, 00pa3yrOIIUICs
MPENMYIIECTBEHHO B Tpoliecce NUTH(OBAHUS U COCTOSIINA M3 TOHKO-
M3MEJTBUEHHBIX YaCTHIl BCEX aHATOMHYECKUX YacTel 3€pPHOBKH, MPOXO-
JSIIUX Yepe3 OTBEPCTUs 1uaMmeTpoM 1,5 Mm.

3apooviut — TOOOYHBIH MPOAYKT MYKOMOJBHOTO TPOU3BOJ-
cTBa (MIIEHWYHBIH 3apOABINI) U MPOU3BOJICTBA KYKYypYy3HOH KpYIIBI
(KyKypy3HBIH 3apOJIBIII), MTOTY4YaeMbIil ceapupoOBaHHEM U3MEIbUCH-
HOTO 3€pHa 10 INIOTHOCTH U COCTOSAMINN MPEUMYIIECTBEHHO U3 I[EJI0-
ro U APOOIEHOTO 3apOoAbINIa 3epHA C MPUMECHI0 YacTHUI 000JI0UYeK U
SHAOCTIEPMA.

Buimepku — ocTaTKu KOXKHIIBI, MSIKOTH, CEMEHa IIJI0JOBO-SITOJTHOTO,
OBOIIHOTO CBIPBS, OCTABIIHECS B PE3yJIbTAaTe TEXHOJIOTUYECKON cTa-
JIAHA TIPOTHPKH.

Boiowcumku — 0CTaTKU KOXKHUIIBI, MAKOTH, CEPAIIEBUHBI ILIOAA, Ce-
MEHa TUIOZ0BO-STOJJHOTO, OBOIITHOTO CHIPHS, OCTABIIHECS B PE3yNIbTa-
T€ TEXHOJOTHUECKON CTaIuN — IPECCOBAHUSL.

Iloocoaneynwlil dcmulx TONYYAIOT MPU U3BJICUEHUH Macliia U3 ce-
MSIH MAaCIIMYHBIX KYJIBTYp MPECCOBAHUEM.

IlooconHeynsiii wipom TOMYYAIOT IPU M3BICUEHUH Maclia U3 W3-
MEJBYCHHBIX CEMSH dKCTPAKIIUEH C TTOMOIIHI0 OPTaHUYECKUX PACcTBO-
puTeneil, KOTopble 3aTeM yAAJSIOT ¢ IOMOIIBIO apa.

Ilooconneunwiii ghy3 — ocanok, oOpa3yromieics B Mpolecce Ipou3-
BOJICTBa, QUIBTPALIUU U AaNbHEHIIEero XxpaHeHus: HepaduHUPOBAHHO-
IO PaCTUTENHHOTO Maclia.

Pagunayus — xoMIuIeKc TEXHOJIOTHYECKHUX MPHUEMOB, HAaITPaBICHHBIH
HA TIOJIy4YeHHE CTA0MIBHOTO OYHUIIIEHHOTO Maca.

Coancmok — OTCTO, 00pa3yIOLIMIACS B pe3yNbTaTe MIEI0YHOTO pa-
(UHUPOBaHMS PACTHTEILHBIX Macel U )KUPOB.

Omobenvuvie scupnvie enunvl (OJKI) — oTpabOTaHHBIC B KAYECTBE ajl-
copOeHTa KHUPOB U )KUPHBIX KUCIOT OTOCIBbHBIC TIIUHBI, COJIEPIKAIIIE JIO
30-50% >xxwupa.

Docpamuowl (hocghonunudsi) — COSAMHEHNS, OTHOCSIINAECS K JIHITH-
JaM — IPOU3BOAHBIM MHOTOATOMHBIX CITUPTOB, BBICIINX KUPHBIX KUCIOT
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u pocopHOit KUCIOTHL. [IpOXyKT OUMCTKN pacTHTEIHHBIX MAcel Ha CTa-
Iy papUHAINY.

He3zo0opayuss — ynaneHue U3 Macell ¥ )HUPOB BEILECTB, ONPeesio-
IIMX BKYC U 3amax. J[e3010paluio oCyIecTBISIOT METOIOM TIEPETOHKH C
BOJITHBIM MTApOM (IUCTHUILIALINEH).

TozoHbl 0e3000payuyu — MPOAYKTHL OTTOHKH, TTOJy4YaeMble TP J1e30-
JIOpalfy PacTUTEIBHOTO Maca.

Konyenmpam rxanvyueswvix conei scupnoix xuciom (KKCXKK) — mpo-
IYKT, 00pa3yIouiics Ha cTaquu paduHAIIMA PACTUTEIBHBIX Macell.

Ilpouseoocmeennviii 6pax — xie000yJIOUHBIE U MaKapOHHBIC H3JIe-
nust, 3a0paKoBaHHbIE KOHTPOIUPYIONIMMHU CIY)KO0aMu 10 (PU3NYECKHM H
OpPTaHOJIETITHYECKIM TOKa3aTessiM, He COOTBETCTBYIOIINE TPEOOBAHISM
CTaHJIAPTOB M TEXHUYECKUX yCIOBHH.

Oxcneouyuonnvlii Opax — x1e000yIOUHBIE U MaKapOHHBIC M3IEIUS,
3a0pakoBaHHbIE B HKCIICAUIIUH 3aBOAA MJIM BO3BpAILlEHHBIE 3 TOPTOBOH
CeTH ¢ MpPU3HAKAMH MOBPEKICHUHN MPHU MOTPY30YHO-Pa3TPy30YHBIX pa-
0oTax WM TpaHCIOpTHpOBaHWH (AehOPMUPOBAHHBIE, TTOAMOYCHHEIC,
JIOMaHbIe), a TakkKe XJIe0 ¢ MPOCPOUEHHBIMU CPOKAMH pean3alld, 3a-
OpaKOBaHHBIN B AKCTICTUITHH.

Cnaas 3epna — oOpa3syercsi Ipy MOMKE SIUMEHS WM TILEHUIBI TIepeN
nx 3amaurBaHueM. CONEPIKUT IIYIUIbIC 3epHA SUMEHS, MSIKUHY U JAPYTHE
JIETKUE IPUMECH.

Conooogvle pocmku — 00pa3yroTCS B TPOIECCE CONOAOPAIICHHAS U
MOCIIE CYIIKH COJIOIA OTACISIOTCS Ha POCTKOOTOMBHBIX MAaIlTMHAX.

3amounvie 6006l — 0OPa3yOTCS B MPOIIECCE 3aMAYMBAHUS STYMEHHOTO
3epHa [P TPOM3BOJIICTBE cojona. M3 sUMEHHBIX 000I04YeK B BOIY BbIJie-
JISIFOTCSt OMONOTHUECKN aKTHBHBIC BEIIECTBA, PErYAUPYIOIINE TMPOLECCHI
pocTa, IbIXaHus, 00JIaAar0Iue aHTHONOTUISCKUMH CBOMCTBAMU.

Omxo0bl nonuposouHvie — O0OPa3yIOTCS B TpoIiecce 00pabOTKH CYXOro
MMBOBAPEHHOTO COJIOA HA MOJIMPOBOYHBIX MaIlIMHAX WM BUOPOCUTAX Tie-
pea nogadei B mpou3BozACTBO. [IpencTapistor co0oi 4acTUIIBI I3METBICHHON
000JIOUKH SHIOCTIEPMA, COJIOAOBYIO MBLIb.

Tusnas Opobuna — ABISIETCS OCHOBHBIM OTXOIIOM IHBOBAPEHHOTO
npou3BojcTBa. [IpencraBiser coOoH ryIny CBETIOrO JKEJITO-KOPHYHEBOTO
1BeTa co crnenuduyeckuM 3amnaxoM U BKycoM. Cocrout u3 75 — 88 %
Bonbl. ConepKUT 000JIOUKH 3epHA, YACTHIIBI sSIep 3epHa, 0e3a30THCTEIE
JKCTPAKTUBHBIC BEIICCTBA, )KUP, OCIIOK.
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Xwmenesass Opobura — nipeAcTaBiseT cOO0H OCTATOK IMOCIE OTACTICHUS B
XMEJEOTAENuTeNe 0T oxMeaeHHoro cycia. Coaepxkut okono 20% ropb-
KHX XMEJICBBIX BEILECTB OT OOINEro COACPIKAHUS UX B XMEIICTIPOAYKTaXx.

benkosvlit omemoii 00pa3yeTcs MU OCBETIICHUU M OXJIAXKICHUH TTMBHO-
ro cycia. BxitouyaeT B ce0sl CKOAryJavpOBaHHBIE BBICOKOMOJICKYIISIPHBIC
Oenkn, OEITKOBO-TyOMIIEHBIC KOMIUICKCHI, XMEJIEBBIC CMOJTBI.

poorcorcu nusHvie ocadouHble TIOMPA3NENSIIOTCS HA M30BITOYHBIE — IS
peanm3anyy 1 CEMEHHBIE — JIJIsl IOBTOPHOTO MCIIONh30BAHHUSL.

[pencrapisiror co0o¥ TYCTYHO Maccy, coaepkaiiyio jao 15% cyxux
BEIIIECTB, OCTAIONIYIOCS Ha JTHE OPOIMIIBHBIX €MKOCTEH MOCJE IIAaBHOIO
(mepBUYHOTO) OPOKEHHMS.

Jlazepuvie ocadxu oOpa3yroTCs B JarepHBIX TaHKaxX B XOie Ipoliecca
noOpakuBaHuA. B X cocTaB BXOISAT MUBHBIE APOMOKU, OETOK, YACTUIKH
0EITKOBO-KOJTOMTHOW MYTH.

Jluokcuo yenepoda — IPaKTUUECKU YUCTHIN T'a3 ¢ HE3HAYUTEIILHBIM CO-
JIep)KaHUEM TIPUMECed STUIIOBOTO CIIUPTA, JIETYYHX OPraHMYECKUX KHC-
10T, 3¢upoB. OOpazyeTcs B pe3yinbTaTe MpOIeCCOB OPOKEHUS Ha MPEI-
MIPUATHUAX MMHAIIEBOH MPOMBIIIICHHOCTH.

Cmounble 600bl CONEpKAT OPTaHUYECKHE BEIIeCTBa PACTHTEIHLHOTO
MIPOUCXOXKICHUS, 4 TAKIKE YaCTh HEOPTaHMYECKUX XUMHUECKHUX BEIICCTB,
MOMAJAIOIIMX B HUX TOCJIC MOMKH 00OPYIOBAHUS U Taphl.

Tlocrecnupmosas 6apoa — IPOAYKT, 00Opa30BAHHBIN B PE3YIIBTATE OT-
TOHKH CIIHPTa M3 COpPaKeHHOTO CHIPhs. [IpeacTaBisieTr co00H CIOXKHYIO
MONTUTUCTIEPCHYIO CUCTEMY, CyXHe BEIIecTBa KOTOPOW HAXOATCS B BUIE
B3BeCell U B pacTBOpEHHOM cocTossHuH. [1o Buaam ceipbs Oapay pasnens-
10T Ha 3€PHOBYI0, KAPTO(EIBHYIO U CMEIIAHHYI0 — 3epPHOKAPTO(EIEHYO.

Tonosnas gpaxyus smunoeo2o cnupma NPEACTABISLET COO0H BOIHO-
CIIUPTOBYIO JKUAKOCTh C JIETKOJIETYYUMH MPUMECSIMH: ajlbICTHIaMHu,
a¢dupamu, KHCIIOTaMH, METAHOJIOM U ZIp. Ee KpemocTh cocTaBiseTr — He
MeHee 92% 00.

Cusywroe macno SIBISIETCSl TOOOYHBIM TIPOITYKTOM, MOTYYaeMbIM TPH
MPOMBIBKE B MACJIONPOMBIBATENIC KOHIICHTpATa W3 PEKTU(UKAIMOHHOM
WM CUBYIITHOW KOJIOHHBI. BecIiBeTHAs WM KenTast KUIKOCTh ¢ PE3KUM
M OCTPBIM 3aI1aXxoM.

pooicorcu-caxapomuyemst — OTpabOTAaHHBIE IPOXOKH B IIPOIECCE
cOpaXMBaHHUS CaxapoB JPOXOKAMU B CIUPT M BEIICTICHHBIE W3 3PENlOi
Opakku.
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Iocnecnupmosas menaccras 6apoa — MPOAYKT, 0Opa30BaHHBIN B
pe3yabpTaTe OTTOHKY CIUPTa U3 MellacCHOTO Chipbs. Comepxur 110 50-
55% cyxux BemecTB Menacchl, APOXIKU U MPOAYKTHl UX KU3HEHes-
TECJIBbHOCTHU.

Ilocnedpoococesas menaccnas 6apoa — BTopudHas 6apma, oOpa-
30BaHHasl B pe3ylbTare MmepepadoTKH MOCIECHUPTOBON MelacCHO
0apnapl Ha KOPMOBBIE JIPOKIKH.

Kapmodgenvnaa mezea oOpaszyeTcsi B KauecTBE OTX0JA B Pe3yiib-
TaTe MepBUYHON mepepaboTku kapTodens Ha kpaxman. [Ipexcrasns-
eT co00i KaluIiy KapTodenbHONH MSKOTH, COCTOAIIEH U3 TBEPAOH U
KUIKON (QpaKIuid.

Kapmodgenvusiii cox 06pa3yeTca B KadeCTBE OTXOJa B pe3ybTaTe
MepBUYHON mepepaboTku kapTodens Ha kpaxmai. [Ipexcrasnser co-
00l HeMpO3pauHyIO KUAKOCTD.

Kyxypysuvii askempaxm o0pasyeTcs IpH 3aMadyuBaHUU KyKypYy3bl.
[Ipencrasnsier coboil TycTy0 HENMpO3payHyl0 XKUIKOCTh C XJIOIbe-
BHTHOH B3BECHIO, CTIOCOOHOM paccinauBarbcs. Cogepxut 6-9% cyxo-
TO BEIIeCTBa.

Kykypy3nulil 3apo0siw BRIIENSETCS B TIPOIECcCe TPOU3BOICTBA ChI-
POTO KYKYpYy3HOTO Kpaxmalia. SIBIseTcs 4acThlo KyKypy3HOH 3€pHOB-
KW, OTACJICHHON OT 3¢pPHOBOM 00OI0UKH M IHAOCIIEpMA.

Kyxypysnas mesea BoIICISIETCS U3 KYKYPY3HOM KalllIKK B PE3yJIbTa-
T€ TEXHOJIOTHYECKHX IPOIECCOB MPOU3BOJCTBA KyKYpPYy3HOTO Kpax-
Mmana. [IpencraBnser coOoif yacTHIIBI OOONOYKH U IHAOCIEpMA 3ep-
HOBKHU.

Iniomen — WPOTEWH KYKYpPY3HOTO 3€pHA, OTHEJEHHBIH OT Kpax-
Masa, KIeT4arku u xupa. Ilpeacrasiser coboi cycleH3uio CBETIO-
KEJITOTO IBETA.

Kyxypysuas opobaenxa — npobiaeHoe KYKypy3HOE 3epHO.

Manbmosuwiil scmebix 00pasyercs Ipu TPOU3BOJCTBE MATbTO3HOMN
NMaTOKU B pe3ylbTaTe ocaxapuBaHHS KyKypy3HoW myku. [Ipencras-
JseT co0oi cMech PacTBOPUMBIX YIJIEBOJIOB, NPOJYKTOB pacrajia
0eJIKOB 1 OOJIBIIOTO KOJTMYECTBA B3BEUICHHBIX BEIIECTB — KJIETYATKU,
KOaryJIupOBAaHHBIX OEIKOB U .

Ceexnosuunblil scom — obeccaxapeHHas CTPYXKKa, OCTAIOMAACS
rmoclie U3BJICUYCHUS U3 Hee caxaposbl AU Ppy3HOHHBIM CTIOCOOOM U CO-
JepiKalas MUTaTeJIbHble BEUIECTBA.
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Menacca — xopMoBasi TMaToka, OTXOJA CaXapHOTO MPOM3BOJICTBA.
[IpencraBnser coboli CUPOMOOOPA3HYIO JXHUIKOCTH TEMHO-Oyporo
LBETa CO CIeUH(PUIECKUM 3aIaX0OM.

Ilamoxa — caxapUCTBI NPOAYKT, MOJIy4aeMblii OCaxapUBaHUEM
(ruzmponu3oM) kpaxmaia (TJIaBHBIM 00pa3oM KapToQelIbHOTro M Mau-
COBOTO), pa30aBICHHBIMH KHCIOTaMH WIN (pepMEHTaMHU C TIOCIICAYIO-
UM (QUIBTPOBaHUEM M YBapHUBaHHEM CHPOTIA.

buosnepeemuxa — QyHIaMeHTaIbHOE W TNPUKIATHOE HampaBle-
HUE, BO3ZHUKIIEE HA PaHUIE COBPEMEHHBIX OMOTEXHOJIOTHH, XUMH-
YeCKOHM TEXHOJIOTUU U DHEPTeTUKH, H3yUalollee U pazpabarbiBarolnee
MyTH OUOJIOTHYECKOW KOHBEPCHU COJHEYHOW YHEPTHU B TOILIUBO H
O6uomaccy, a Takxe OMOJIOTHIECKYIO H TEPMOXUMHUYECKYIO TpaHCcop-
MAaIIMIO MMOCJIeIHEH B TOMIJIMBO H SHEPTHIO.

buomonaueo — TBepaoe, XKHMIKOE WIU ra3o00pa3HOe TOIJIMBO,
MmojiyuaemMoe M3 OMOMAacCChl TEPMOXUMUYECKUM WU OUOJIOTHYECKHM
croco0om.

buomacca — Bce BUABI BEMECTB PACTUTEIHHOTO U JKUBOTHOTO TIPO-
HCXOXIEHUS, TPOIYKTHI KU3HEAEATSIbHOCTH OPTaHU3MOB U OpTaHH-
YECKHEe OTXOJIbI, 00pa3yIomuecs B Mpoleccax Mpou3BOACTBA, MOTpe-
OneHus: MPOAYKLUHH U HA 3TAaax TEXHOJIOTUYECKOTO UKIIA OTXOJ0B.

JKuokue 6udvt buomoniuea — 3T0 OUOTOILIUBO MEPBOTO MOKOJIE-
HUsI, TPOU3BOJMMOE M3 ITHIIEBOIO/KOPMOBOIO ChIpbs (OMO3TaHOI,
omoMeTaHoOJ, OMOMIU3EIFHOE TOTIINBO) U OMOTOILIMBO BTOPOTO ITOKO-
JIeHWs, TPOU3BOJUMOE W3 HEIHINEBOTO CHIPhs (OMo3TaHON, OMOIU-
3eJIbHOE TOIIMBO, OMOOYTaHOJ, CHHTETUYECKOE KUJKOE TOIIUBO U
zp.).

buosmanon — 3ranon, M3roTOBISIEMbIN U3 OMOMacchl U (MIIK) W3
OMOJOTUYECKH pa3liaraéMbIX KOMIIOHEHTOB OTXOAOB U HUCIOIb3ye-
MBI B KauecTBe OMOTOITMBA. B oTMune OT MuIeBoro cnupTa He co-
JIEPKUT BOJABI U TPOU3BOAUTCS METOJIOM YKOPOUCHHOW U CTHILISAIINH,
COIEPKUT METAHOJ M CHBYLIHBIC Macja, OEH3MH, YTO JejaceT ero He
MPUTOHBIM JJIsl IPUMEHEHHUS Ha MUIIEBBIC IICITH.

buomemarnon (OMOMETUIIOBBIN CIIUPT, APEBECHBIN CIUPT, OHOKAp-
OMHOJT) — METaHOJI, U3TOTOBJIEHHBIN N3 OMOMACCHl M MCTIOIB3YEMBIH B
KauyecTBe OMOTOILTNBA.

buobymanon — OyTHIIOBBIN CIIHPT, U3TOTOBJIECHHBIN U3 OMOMAaCCH U
UCIIOJIB3YyEeMBIi B KauecTBe OMOTOIINBA.
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