YK 636.084.55
TEXHOJIOI'US HEPEPABOTKU PACTUTEJIBHBIX OTXO/10B
B KOPMOBOM MPOJAYKT

JlazapeBuu A.H., k.c.-Xx.H., aleksand.lazarevic@yandex.ru
DI'FHY «KpacHnoapckuil HayYHO-UCCe008amMenbCKUll UHCIMUMYMm HCUBOMHOB0OCHI-
ea», 2. Kpacnospck, Poccus
JlecnoB A.Il., x.3.H., 1oueHT, lesnovap@gmail.com
DI'HOY BO «Poccuiickuii 2cocyoapcmeennwiii azpaptulil yHusepcumem - MCXA
umenu K.A. Tumupszesar, e. Mockea, Poccus

Aemopamu cmamvu NPeonoI’CeHa HOBAsSL MEXHON02USL NOJYUEHUs. KOPMOBO2O
npooykma nymem ouoghepmenmayuu pacmumenbHolx 0mxo0os (coiromwt). Onpedenen
€20 XUMUYeCKUll cocmas u numamenbHocmo. Ilpeodnodicennas mexnono2usi NOLyYeHus
KOPM0B020 NPOOYKMA S61emcsi UHHOBAYUOHHBIM pelleHuem U 8blCOKOIPpexmus-
HbIM Memo0oM NPUSOMOBIEHUSL BbICOKOKAYECMBEHHO20 KOPMOBO2O CPeOCMBA C HU3-
KOU CMOUMOCMbIO.

Knioueevie cnosa: conoma, 3akeacka, gepmenmayus, KOpm, payuoH, Kiem-
yamxa.

BBenenne. Conoma 37aKOBBIX 3€PHOBBIX KYJIbTYp MOXET 3aHMMAaTh 3HA4U-
TEJIbHBIN YAEIbHBIM BEC B PAlMOHAX CKOTA. YUYUTHIBAsA, YTO COJIOMA UMEET HU3KYIO
MUTATEIBHOCTh, & YaCTO M HEBBICOKOE KA4ye€CTBO, €€ CJIEAYET MOJBEPTaTh IOMOJHU-

TeJIbHOW 00paboTKe MpH MOJATOTOBKE K CKapmumBaHuio. OOGpaboTka crocoOCTBYET
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o0e33apakMBaHUIO, YJIYUYIIEHUIO BKYCOBBIX Ka4€CTB M IMOEIAEMOCTH, MOBBIIICHUIO
AHEPTreTUYECKOMN IIEHHOCTH U HUCIOJIb30BAaHUS MUTATEIHHBIX BEIIECTB.

[ToaTOMy OfHA U3 BaKHBIX 3a/1a4 B KOPMOIPOU3BOJICTBE ISl CENbCKOXO3SUCT-
BEHHBIX JKMBOTHBIX — 3TO MPUMEHEHUE BCEX CYIIECTBYIOIIMX CIOCOOOB M TEXHOJIO-
TMYECKUX MPUEMOB 00paOOTKH COJIOMBI, KOTOPBIE MO3BOJISIT 3HAYUTEIHHO MOBBICUTD
€€ MepEBAPUMOCTb U MUTATEIbHYIO LIEHHOCTD.

B MupoBoii mpakTuke u3gaBHa MPUMEHSIOT TPU OCHOBHBIX clloco0a o0paboTKu
MaJIOLIEHHOT'O PACTUTENIBHOTO ChIPhs: (U3HUUECKUI, XUMUUECKUN U OMOJIOTMYECKUH.

®U3NYECKHI - 3TO CaMblil TPOCTOI CIOCOO MOATOTOBKU COJIOMBI K CKapMJIMBa-
HUIO CKOTy. M3MenbueHue, 3amapuBanue, caMocorpeBanue, caiadpruBaHiue pacTBOPOM
COJIM WJIA NATOKU - NMPAKTUYECKH HE M3MEHSIOT OOILIYI0 MHUTATEIBbHOCTh COJOMBI, a
JIUIIb MOBBIMIAIOT €€ BKYCOBBIE KaU€CTBA, CHUKAIOT MOTEPH MPHU €€ CKapMIIMBAHUU U
JaI0T BO3MOXKHOCTbh XO3SMCTBAM HCIIOJIH30BaTh HAa KOPM CKOTY 0OJIbIIIee KOJTUYECTBO
COJIOMBI, HE BIIUAS HA YPOBEHb MPOJYKTUBHOCTHU KUBOTHBIX.

Xumuueckuit - 310 Oosiee 3(PhEeKTUBHBIA CMOCOO MOATOTOBKH COJIOMBI K
ckapmiuBanuio. Cosioma oOpabaTbiBaeTCd XMMUYECKMMHU BEILIECTBAMH, KOTOPBIE OC-
BOOOXKIAIOT KJIETYATKYy KOPMOB OT JIMTHUHA U APYTUX UHKPYCTUPYIOIIUX BEIIECTB U
MpeBpaIaoT ee B (hopmy, O0Jee TOCTYNHYIO JUIsl IEPEBAPUBAHKS U YCBOEHUS Opra-
HU3MOM KBauyHBIX >KMBOTHBIX, 00€CIIEUMBasi, TEM CaMbIM, MOBBIIICHUE UX MPOIYK-
TUBHOCTH.

buonornyeckuii - 310 cambiii 3QGEKTUBHBIN CIOCOO MOATOTOBKH COJIOMBI K
CKapMJIMBaHUIO (TIOBBIIIICHUE MTUTATEIHLHOCTH HE MEHee YeM B 2 pa3za). Cpeau 6uoso-
IMYECKUX COCOOOB HanboJiee U3BECTHO CUIIOCOBAHKME COJIOMBI B YUCTOM BHUJIE, C HC-
MOJIb30BaHUEM OaKTEepUATIbHBIX CUJIOCHBIX 3aKBACOK, & TAK)KE MCIOJIb30BAHUE CIICIIU-
albHBIX (DEPMEHTHBIX MpENapaToB, UMEIOIIUX B CBOEM COCTaBe IITAMMbI MUKPOOP-
raHU3MOB, BO3JICHCTBYIOIIKE HA LEJUTIOJIO3Y U MHOTJIa HA TIEHTO3aHbI.

Heanb ucciaenoBanuii. PazpaboraTh TEXHOJIOTHIO MOJYYCHUS KOPMOBOTO IIPO-
IyKTa myTeM 0uodepMeHTaIIUN COTOMBI.

3amaun uccaegoBanmii. OnpenennuTh XMUMHYECKUM COCTaB, MUTATEIbHOCTH
KopMoBoro npoaykra st KPC.

O0beKTBI U MEeTOAbI HCCJIAEeT0BAHUN. B COOTBETCTBUM ¢ IENbIO U 3ajla4yaMU
HACTOSIIIEr0 MCCIIEN0BAHMS O0BEKTaMHU MCCIEIOBAHUM CTAJIM COJOMA MIIEHUYHAsA U
KOpMOBOM mpoaykT. MccnenoBanusa Obutn npoBefeHsl Ha npeanpustuu 000 «CHU-
BATPO» r. KpacHosipcka. 300TEXHUYECKUM aHAIU3 KOPMOBOTO MPOIYKTA U COJIOMBI
nposoauian B KI'KY «Kpaesas Betepunapnas nmabopatopus» 1. KpacHosipck.

Pe3yabTaThl ucciaenoBanuii u ux oocyxaenne. Ha ocHoBaHHMU MPOBEIEHHBIX
MCCIIeI0OBaHN B 00JacTH OnodepMeHTaluu PacTUTENHHOTO CBHIPhS, aBTOpaMH Oblia
OTIpeieJIeHa TEXHOJIOTHS MPOMBIIIUICHHOTO MOJYyYeHHUsI KOPMOBOTO MPOAYKTa ITyTeM

OnodepMeHTalMi PACTUTEIBHBIX OTXOO0B (B JAHHOM CJIy4ae COJOMBbI) C UCIOJIb30-
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BaHHWEM 3aKBacku JlecHoBa [5], koTopas 1o cragusM IPEACTABICHA HAa PUCYHKE 1.
JlaHHast TEXHOJIOTHS YHUBEpCAIbHAs U MO3BOJIAET MepepadaThiBaTh HE TOIBKO COJIO-
My, HO U Tpy0O€, MOANOPUYEHHOE CEHO, KaMblIll, BCEBO3MOKHBIN HESJIOBUTHIN OypbsH
U 1.p.

HoBr3Ha TaHHON TEXHOJIOTMH 3aKJIIOYAETCS B TOM, YTO NpEeIaraercs HpuMme-
HATh YCKOPEHHYIO TBepA0(ha3HyI0 (epMEHTALUIO, KOTOpas SIBISIETCS albTepHATUBOU
OPUMEHEHUS TEXHOJIOTMM CHJIOCOBAaHHUS, KOPMOBBIX JPOXOKEW M TPAaJWLHMOHHBIX
(depMeHTHBIX npenapaToB. [IpuMeHeHne IPOMBIIUIEHHBIX (PEPMEHTOB MO3BOJISET MO-
BBICUTb HEPIeTUYECKYIO COCTABIAIOIIYIO B II0Jy4a€MOM KOPME U3 COJIOMBI, 3 CUET
YBEJIMYEHUSI KOJIMYECTBA CaxapoB IMpPH pa3pylICHUH KieTdyaTku. A TBepAodasHas
(dbepMeHTanusl ¢ IpUMEHEHUEM 3aKkBacku JlecHoBa [3] HapsiLy C MOBBILIEHUEM JHEP-
reTUYECKOM LIEHHOCTH KOPMa, YBEIMUYMBAET €lle M OEJIKOBYIO COCTABIIIOLIYIO, 32
cueT o0pa3oBaHUs TOMOJHUTEIBHO MUKPOOHOTO OeKa.
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Pucynok 1 — TexHosiorust nojiy4eHusi KOpMOBOI0 MPOIAYKTA

JIJist IpUTOTOBIEHUS KOPMOBOTO MPOAYKTA UCIONb3yeTCs rpy0asi CoOJOMEHHas
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pe3ka M 3akBacka JlecHOBa, KOTOpasi HE TOJIBKO MOBBIIIAET MUTATEIIBHOCTh COJIOMBI,
HO ¥ OYMINAET €€ OT TOKCHHOB, 3arpsi3HEHUs] HUTpAaTaMH WM HUTPUTaMH, oboraimas
BaKHEHIMMU BUTaMuHamu rpymimsl J] u E, a Takke ¢pepMeHTaMu U apoMaTHUYECKUMU
BEIIECTBaMH, MPUBIICKAIOMKUMH KUBOTHBIX. [Ipu 6nodepmeHTannu COJIOMBI UX aK-
THBHO BBIPA0ATHIBAIOT MUKPOOPTAHU3MBI, YYaCTBYIOUIUE B Pa3iIOKEHUU PACTUTEIb-
HBIX OCTAaTKOB. [Ipy ATOM MUTATENHLHOCTH COJOMBI MOBBINIAETCA OoJiee 4yeM B 2 pasza
[1,2].

TexHosoTHs MPUTOTOBICHUSI COJIOMBI MyTeM OHO(EepMEeHTalUu HMEET Clie-
IYIOILYIO TIOCJIEI0BAaTENBHOCTh. PacueTsl mpon3BeAeHbl Ha | T COIOMBI BIaKHOCTBIO
14-16%. Ilpu n3meneHun oObeMa MCXOAHOTO CBHIPhS HEOOXOAMMO COOJIOAATH 3TU
MIPOTIOPIIUH.

Packoncepsayusa 3axeacku Jlecnoga. JIns mpuUroTOBIIEHHS IMOCEBHOTO MaTe-
pHuajia MO’KHO MCHOJIb30BaTh JIt00O0 CMECUTENbh WIIM TEPMETUUYHYIO0 EMKOCTh COOTBET-
cTBymoIero oobeMa. IlurarenpHas cpena A packoHcepBaluu 3akBacku JlecHoBa
COJIEPKUT CJIEAYIOUIEE COOTHOLIEHNE KOMIOHEHTOB (i1 1 T COJIOMBI BJIAXXKHOCTBIO
14-16%):

o oTpyoH - 5 KT;

° 3akBacka JlecHoBa - S r;

o BoJa (TemrmepaTypa BOJbl JODKHA COOTBETCTBOBATh CO3JAHUIO TEMIIE-
parypsl Mmaccel 50-55 °C) — 5 1.

B cmecutens (eMKOCTh) 3achiliaeM OTpyOM, BHOCHM 3aKBAacKy M J00aBJisieM BO-
1y, TeMIieparypa GHOMAacChl T0/uKHA ObITh B mpenenax 50-55 °C, 3areM TImaTeapHO
nepememBaeM. Bpems packoHcepBaunu 4 4. 3a 3TO BpeMs Macca Ha IMOBEPXHOCTU
HEMHOT0 BCIIYYMBAETCsl, UTO TOBOPUT O CO3pPEBAaHMM MOCEBHON Ounomacchl. OO0beM
MOCEBHOM OMOMacchl cocTaBiisieT He MeHee 1% OT Macchl 00pabaThIBAEMOTO CBHIPhHSA
BJIIAXKHOCTBIO 14-16%.

Texnonoeuueckut npoyecc. 1lpn moMomu TpaHcmoprepa cojaoMa MOCTYNAeT B
W3MEIIBYUTEIBHYIO MAIWHY, TJA€ U3MENbYaeTCs 10 BEJIUYUHBI pe3ku 15-30 MM U C
MOMOILIBIO TPAHCIOpPTEpa 3arpykaeTcsi B CMECHUTENIb — 3alapHUK B KoiuuecTse |
TOHHBI. OTHOBPEMEHHO BHOCATCS KOPMOBBIE TI00aBKU:

®  [IOBAapEHHAas COJIb - S5 KT;

e  nuamoHHMI(ochaT, (UM MOHOKaNbLMpochaT) — 5 KT;

e  kapbamup - 5 KT;

e  3¢pHOBBIC 0TX01bI — (100-500) K.

3arem mopaeTcs ropsuas Boga T= 70-90 °C. HarpeBanue KOpMOBO# Macchl HEOO-
XOIMMO JIsl CO3/IaHMsI YCIOBUI pa3zMHOKEHUS] MUKPOQIIOphI 3aKBacku JIecHOBa, pacTBO-
pEHUSI MUHEpAIbHBIX COJIEH W JIpyrux J100aBOK (MpH HEOOXOIMMOCTH) B CMECUTEINe-
(dhepmenTepe. BiiaxxHOCTh KOPMOBOM Macchl 1okHA ObITh 50-55%. KonudecTBo BOJIHI,
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KOTOpOE HEOOXOIMMO 100aBUTh B CMECh, OIIPeIeNisieM o (hopMyIie:
PB:Qpau. (BO'Bpau)/( 1 OO'BO)a
raie  P,— xonmmaecTBO BOABI, (KI/1);
Qpany — Macca cMecu panuoHa 6e3 BOJIbL, KT;
By — 3amanHas BIa)xHOCTh KOpMOcMecH, Yo.
Bpan — BIaXXKHOCTb KOPMOCMECH, Yo.
B Hamewm cinyuqae:
P,=860"(55-14)/(100-55)= 784 n

OAHOBPEMEHHO BHOCHM MOJTOTOBIIEHHYIO MTOCEBHYIO Onomaccy. Ilomydennyro
KOpPMOBYIO Maccy nepememnBaem 10-15 mun. Jlasiee ee oCTaBIsAOT B CIOKOMTHOM CO-
CTOSIHMM JIJIs1 JaJIbHEWIero co3peBanus. buogepMmeHTanuss npoucxoauT Npyu TEMIIe-
patype 50-55 °C. Ilpouecc 6mopepmentanuu gmutcs 10-11 gyacoB npu Temneparype
oKpyxaromei cpenpl He MeHee +15 °C. Uepe3 kaxaplil yac BEHTWISITOPOM ITOJAETCS
BO3AYX, KOTOpbIN uMeeT temieparypy 35-40 °C nis oCyllecTBICHUS AbIXaHHUSI MUK-
poopranu3MoB. B nepuoj ¢pepMeHTanuu MpoucxXoauT HapacTaHue OnomMacchl MUKpO-
OpraHU3MOB, KOTOPBIE MCHOJB3YIOT JUIsl CBOETO MUTAHMS MPOCThIE caxapa (TJIABHBIM
00pa3oM IIIOKO3y U (PPYKTO3y), MUHEpAIIbHBIEC 100aBKHM U aTMOC(HEpPHBIA a30T BO3-
nyxa. CHM)KEHHE KOHIIEHTPAllUM CaXxapoB B KOPMOBOW Macce BHOBb AKTUBUPYET
(epMEeHTaMOHHBIE MPOLIECCHI, YTO YCHJIMBAET AAJIbHEUIIEE pa3pyLIEHUE KIETYaATKU
U JIpyrux rnonucaxapuaoB. 110 McTe4eHMM TEXHOJOTMYECKOTO BPEMEHH IOJIy4aeM
KOPMOBOU TPOAYKT BIAXKHOCTBIO 50-55% W mMeronuil npUATHBIN XJIeOHBIN 3arax.
Ero HeoOXoIuMoO CKapMIIMBaTh JKUBOTHBIM B T€YEHHE 3 4 C MOMEHTa MPUrOTOBIIE-
HUA, T.K. B 3TOT MEPHUOJI €IlIe MPOUCXOJUT HE3HAYUTEIbHOE HapacTaHUe OMOMAcCChI
MUKpPOOPTraHU3MOB. ['OTOBBII KOPMOBOM MPOAYKT MOKHO CKapMJIMBATh KUBOTHBIM
(cxkBauHbIM) 10 50% MUTATENBHOCTH PAlIMOHA B CBEKEM BUJIE.

Cexuil KOpMOBOM NpoayKT umeet pH 5,5-6,5, 4T0 COOTBETCTBYET KUCIOTHO-
CTH BBICOKOKAQYECTBEHHOI'O PAa3HOTPABHOIO CEHAa U KHCIOTHOCTH COAEPKUMOIO
IIPEKETYIKOB JKBAYHBIX, MO3TOMY JJINTEIBHOE €ro NPUMEHEHUE HE BBI3BIBACT Y
’KUBOTHBIX allMJI030B M JPYTHMX HETaTUBHBIX sBieHU. B Tabmune 1 mpeacraBieHb
300TEXHUYECKHUE MapaMeTphl CeHa, COJIOMbI U KOPMOBOTO MPOJyKTa HA OCHOBE OMO-
(dbepMeHTaMu COJIOMbl B CPAaBHEHUM C UCXOJHBIM cbipbeM U aHajorom (mis KPC).
[To nuTaTenbHOCTH - KOPMOBOM MPOIYKT MOYKHO CPABHUTH C KIIEBEPHBIM CEHOM [4].
VYkazanHas B TaONuUIE pa3HULIA MKy KJIEBEPHBIM CEHOM M KOPMOBBIM MPOJIYKTOM B
KOPMOBBIX €IMHHIAX HE aKkThuecKas, a pacueTHas. Eciu paccuuThiBaTh KOPMOBBIC
SAVHUITBI IO TAOJIUIAM, KCIONB3YS KOA(DPUIIMEHTH MEPEeBapUMOCTH HATYPaIbHOU
coJioMbl, TO noiy4daercs 0,4 KOPMOBBIX €AUHUIl. A €CJIU PaCCUUTHIBATh JAHHBIN MO-
KazaTenb Mo (HaKTHYECKOW MepeBapUMOCTH KOpMa B OpraHW3MeE >KUBOTHBIX (KBady-
HbIX), TO nosrydaercs 0,6 kopMOBbIX eAuHMI. Bee neno B ToM, yTo mocie ¢pepMmeHTa-

[IUOHHOW 0OpabOTKHU MOJy4YaeTCs YK€ HE COJIoMa, a JPYrol KOPMOBOM MPOAYKT U
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K03 (PUIIEHTHI TEPEBAPUMOCTH Y HETO JApPYyTHE.

Tadoanna 1 - CpaBHUTEJbHBIH aHAIN3

Cero ITinenny- Kopmosoit
Ilokazarens Tumode- Knesep- Honnn- | Jhouep- | .o .o oo H;LnyKT
C€YHOC HOC KOBOC HOBOC
Kopm. e, 0.39 0,42 041 0,36 0,19 0,44
9KE 0,69 0,72 0,71 0,67 0,49 0,74
OOmeHHas sHep-
v, M 6.9 7.2 7.1 6.7 4.9 7.4
]Soyxroe BEIeCT- 830,0 830,0 849.0 830,0 849.,0 855,0
FCHPOH NpOTeHH, 85.0 127.0 154.,0 144.0 46,0 128,0
Iepesapumpiit 49,0 78,0 119,0 101,0 9.0 85,0
IIPOTEUH, T
E;’“;a“ foietHar- 269,0 280,0 233,0 330,0 351,0 92
KanbIuii, r 3.9 9,2 13,7 17,0 33 33
dochop, T 2,6 2,2 2,2 2,2 0,9 0,9
Bur. I ,ME ] 250.0 ] 360,0 40,0 65
Bur. E, mr - 100,0 - 134,0 - 125

Bricokas nepeBapuBaeMocTh KiieT4aTtku 10 60%, 3TO pe3ynbTaT BO3JEHCTBUS
Ha Hee MUKpO(DIIOpHI 3aKkBacku B mpouecce Ouodepmentanuu. C Ipyroil CTOpOHBI,
pa3pylieHHasi 4acTh KJIETYATKH COJIOMBI 3aMelIaeTcs APYroro pojaa MpoayKToM, MO-
HOCaxapaMu U OEJIKOM MHUKPOOPTaHU3MOB, YIaCTBYIOIIUX B TpoIiecce (pepMeHTAIIH.
Taxxe BO3pacTaeT SHEpreTHUECKasi COCTABISAIONIAas B BHUJIE JIETKO YCBaWBaeMbIX YT-
JIEBOJIOB.

D¢ PeKTUBHOCTh KOPMIIEHHUSI KUBOTHBIX OMNPEIENIeTCs MPEkIe BCEro 3arpa-
TaMU KOPMOB Ha €AMHHUILY NMpoayKuuu. [Ipu npouux paBHBIX YCIOBUSAX JTYUIIMH MO-
Ka3aTellb OIUIaThl KOPMOB BCErJla COOTBETCTBYET OOJiee HU3KON ce0eCTOMMOCTH Ipo-
ayknun. [loaTomy orpomHoe BiHMsHHE Ha CEOECTOMMOCTH MPOIYKIIMM OKa3bIBACT
CTOMMOCTH KOpMOB. [Ipr rcmonp30BaHNH MPEJIOKEHHON TEXHOJIOTUH, )KUBOTHOBOI-
YeCKUE MPEINPUITHS TOMydyaT JAOMOJHUTENbHBIE KOHKYPEHTHBIE MPEUMYIIeCTBa 10
OTHOILIEHHUIO K JPYTUM MPOU3BOJUTENSAM, T.K. MOBBIIIAETCS YCBOSEMOCTh KOPMOB Ha
25-30% u cHuUkKaeTcst ce0eCTOMMOCTh KOHEUHBIX MPOIYKTOB Oosiee ueM Ha 15%. Kak
MOKA3bIBAIOT MTPOU3BOJICTBEHHBIE OMBITHI, MPOBEJACHHBIC aBTOPAaMU, IIPU 3aMEHEe B pa-
nuone KPC TpaguimoHHOro KopmMa, KOpMOBBIM MTPoayKToM B KosnuectBe 40-50% ot
MUTATELHOCTH PAIIMOHA 3aMETHO MOBBICHIIACH MTPOTYKTUBHOCTB:

o [To MOIOYHOI MPOYKTUBHOCTA — MpUOaBKa yI0EB B CPEHEM JJIsl pa3-
HOM NpoayKTUBHOCTU ckoTa Ha 10-15%, mpu BEICOKON KUPHOCTH.

J [To MsACHOI MPOTYKTUBHOCTH — YBEIMYEHUE CYTOYHOTO MPHUPOCTA KH-
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BOM MacChl MOJIOJIHSIKA KPYITHOT'O pOraToro ckora Ha oTkopme Ha 25-30%.
3axuouenne. [lpeniokeHHass TEXHOJOTHS MOTYYEHUSI KOPMOBOTO MPOJYKTA
SIBJISICTCSI MHHOBAITMOHHBIM PENICHHEM M BBICOKOA()(PEKTHBHBIM METOJIOM MPUTOTOB-
JICHUSI BBICOKOKAYECTBEHHOTO KOPMOBOTO CPEACTBAa C HU3KOM CTOMMOCTHIO. TexHo-
norus 6uo(epMeHTaluu HECIOXKHAsL U HEJOPOTasi MOKET MPUMEHSATHCA, KaK Ha Mpo-
MBIIIJIEHHBIX dKUBOTHOBOIYECKUX MPEANPUATUAX, TaK U HA PEPMEPCKUX XO3AUCTBAX.
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