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MHMPOBJIEMBI U ITEPCITEKTUBBI TPOU3BOJACTBA BUOJOI'MYECKHU ITOJIHOLEHHBIX
KOMBHUKOPMOB /IS PbIb B PECITYBJIMKE BEJIAPYCb

Pa3BuTHe aKBaKyIbTYPBI B OCIIEIHUE AECATHICTUS IEMOHCTPUPYET CTPEMUTEIBHBIN POCT. B psijie cTpaH 00beMbl BBIpaIIy-
BaeMOii pbIOBI yIKe MPEBBIIIAIOT 00BEMBI BBUIOBJICHHO palbl M3 €CTECTBEHHBIX BOIOEMOB. B CBsI3M ¢ 9THM BO3HHKAET HEOOXOH-
MOCTB pa3paboTKH 3G (PEeKTUBHBIX KOPMOBBIX ITPOYKTOB, a TAK)KE Pa3BUTHSI TEXHOJIOT Uil IIPOU3BOJICTBA PHIOHBIX KOMOHKOPMOB.
B Pecniy0Onuke Benapych yxke pa3paboTaHbl peLENTYpbl 1 TEXHOJIOIMH HMPOM3BOACTBA KOPMOB UIsi KapIia pa3HbIX BO3PACTOB,
CEroJIeTOK JIOCOCEBBIX M OCETPOBBIX PhIO M TEXHUUECKHE YCIIOBHS Ha 3T KOMOMKOpMa. B HacTosiee BpeMst BeLyTcs pa3paboTKu
ne4eOHO-TPOYUIAKTHIECKUX KOMOMKOPMOB MPOTHB GaKTepUabHBIX HHO)EKIIMH KapIIOBBIX PbIO, UCCIICOBAHKIE U Pa3paboTKa
HOBBIX CBHIPBEBBIX KOMIIOHEHTOB. J{apHeiiiee pa3BuTHe pHIOHON OTPACIIN PECITyOIIMKY 3aBUCUT OT Ka4eCTBEHHBIX U OHOIOrHYe-
CKY TTOJTHOIIGHHBIX KOMOMKOPMOB. B crarhe paccMOTpeHb! 0COOCHHOCTH MUTAHMS TPECHOBOIHOM pbIObl. HaMeueHbs 0OCHOBHBIC
HaIlpaBJICHUS MCCIIEIOBAaHIH B 00IaCTH Pa3BUTHUS M COBEPIICHCTBOBAHUSI KOMOMKOPMOB JIUIS PBIO, OCHOBHBIMH U3 KOTOPBIX SIB-
JSIFOTCSL pa3pabOTKa HOBBIX BHJIOB COBPEMEHHOT'O CBHIPbSI i COBEPLICHCTBOBAHME TEXHOJIOTHH UX ITPOU3BOACTBA. IIpesioiKeHbl
PEKOMEHIAINH 110 Pa3BUTHIO OE30TXOAHBIX TEXHOJIOTHI MepepabOTKH MUIEBOTO CHIPbS € MOTYYEHHEM BHICOKOTEXHOJIOIMYHBIX
KOPMOBBIX ITPOAYKTOB OTE€UYECTBEHHOI'O ITPOU3BOACTBA, a UMECHHO MaJIbKOBBIX KOMGI/IKOpMOB METOAOM MUKPOI'paHyJIUPOBAHUS
Y MUKPOIKCTYANPOBAHMSI, YTO IO3BOJIUT CHU3UTH 3aBUCHMOCTB CTPAHBI OT UMIIOPTHBIX KOMOUKOPMOB.

Kniouesvie crnosa: akBakynbTrypa, peIOHBIE KOMOHKOpPMA, SKCTPYAHPOBAHHBIC M I'PaHyIHPOBAaHHBIE KOMOHMKOPMa, MUKPO-
rpaHyJIMpOBaHUE, MUKPOIKCTPYIMPOBAHHUE, pecypcocOeperarorias TeXHOJIOTUst
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PROBLEMS AND PERSPECTIVES OF PRODUCTION OF BIOLOGICALLY COMPLETE COMPOUND FEEDS
FOR FISH IN THE REPUBLIC OF BELARUS

Development of aquaculture in recent decades demonstrates rapid growth. In a number of countries the volume of bred
fish already exceeds the volume of caught fish from natural reservoirs. In this regard there is a need to develop efficient feed
products, as well as develop technologies for fish feed production. In the Republic of Belarus, the formulations and technol-
ogies are already developed for production of feeds for carp of different ages, young salmon and sturgeon fish, as well as
requirement specifications for these feeds. At present, developments are in progress for therapeutic and preventive compound
feeds against bacterial infections of carp fish, researches and development of new raw materials components. The further de-
velopment of the fish industry of the republic depends on high-quality and biologically complete compound feeds. The article
considers peculiarities of freshwater fish feeding. The main directions of research in the field of development and improve-
ment of compound feeds for fish are outlined, the main of which are the development of new types of modern raw materials
and improvement of production technology thereof. Recommendations are proposed for development of waste free technolo-
gies for processing raw food products with obtaining high-tech feed products of domestic production, namely fry compound
feeds by microgranulation and microextruding methods, which will allow to reduce the country’s dependence on imported
compound feeds.

Keywords: aquaculture, fish compound feeds, extruded and granulated compound feeds, microgranulation, microextrud-
ing, resource-saving technology

Beenenue. B Hactosmiee BpemMsi 100ObI4a peIObI B MOPSIX M OKE€AaHaX SIBJISIETCS OCHOBHBIM MCTOYHU-
KOM PBIOHOW MPOAYKIUU IS HacesneHus. Ho BO3MOKHOCTH MHUPOBOTO OKeaHa COKPAIAIOTCSI, U ATO
y’Ke JJaBHO OCO3HAIIU 3a PyOEkKoM, I7Ie CTPEMUTENIBHO Pa3BUBAETCS aKBAKYJIBTYpa, T. €. BHIPALIUBAHUE
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PBIOBI U APYTUX THAPOOMOHTOB B YHPABJISAEMBIX YCJIOBUSX C IMPUMEHEHHEM IEPENOBbIX TEXHOJIOTHH.
B psne ctpan 06beM BeIpanuBaeMoi pelObl TPHOIMKAETCS K 00BeMY BBUIIOBJICHHON M3 €CTECTBEHHBIX
BOJIOEMOB, a TTOPO# U MpeBsImaeT ero [1, 2].

Cpenu pa3nuuHbiX (GopM prIOOBOACTBA HAUOOJBIIMMHU BO3MOXXHOCTSMH OBICTPOTO YBEIWYCHUS
00BEMOB TPOM3BOACTBA 00IalaeT HHAYCTPHAIbHOE. YCIEeXH 3TOH (OpMBI PHIOOBOACTBA B 3HAUYUTEIIb-
HOH CTETIEHH 3aBHCAT OT cOATAaHCHPOBAHHOCTH M Ka4ecTBa KOMOMKOPMOB, TOSTOMY B MOCIIETHUE TOBI
B MHUPE aKTUBHO Pa3BHBACTCS MPOM3BOACTBO KOMOMKOPMOB ISl pbl0. PocT mponykuuu akBayabTypbl
Y TIPOM3BOJICTBA KOMOMKOPMOB IpeAcTaBieH Ha puc. 1 [3].
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Fig. 1. Growth of aquaculture production and production of compound feeds in the world

Kpynue#mmumy eBporeicKUMH CTpaHaM¥ — IMPOU3BOJUTEISIMA KOMOMKOPMOB ISl PBIO SIBISIOTCS
Hunepnanner, bensrus, ['epmanns, BemukoOputanus, @pannus. biaromaps OTKPBITHIO TTPOU3BOICTB
Ha UX TEPPUTOPUH ITH CTPaHBI 00CCIICUNBAIOT KOMOMKOPMAaMHU IJIsI PBIO HE TOBKO ceOs, HO M TaKHe
ctpansl, kak [lonbma, Bearpus, [lopryranus, Ucanus u ap. [4].

Pocculickas denepanus takxke npuHsia nporpammy «l'ocyapcTBeHHas! cTparerust pa3BUTHs aK-
BakyibTypbl 10 2020 rogay. Llenb mporpamMMbl — pa3BeieHHE OJJOMAIIHEHHBIX BUIOB U OPOJI PHIObI, CO-
3IaHKe YCIOBHM JJIsl KOMILIEKCHOTO Pa3BUTHS OTPACIU CEIbCKOXO03sIICTBEHHOTO phiOoBocTBA. st ee
JOCTHKEHUS MPEIyCMOTPEHO PEIIUTh CEeMb 3aJad, OJHA M3 KOTOPBIX 3TO HAy4YHO-TEXHHYECKOe 000-
CHOBaHHE MMyTeH BBIX0/a HA KAUECTBEHHO HOBBIM YPOBEHb IIPOU3BOACTBA PHIOHBIX KOMOMKOPMOB, TaK-
K€ YIIOMHUHAETCSI O HEOOXOAMMOCTH Pa3BUBAaTh KOMOMKOPMOBOE MPOU3BOACTBO. OMHAKO B IIpOorpamMmme
HE OmpeJieNieHbl KaKue-Tu00 KOHKPETHBIE MEPHI, HE MMOKa3aHbl 00hEMBbl H aCCOPTUMEHT KOMOUKOPMOB
IUIsL pBIO, HET CBEICHMI, B KaKUX 00BbeMaxX MOTPeOHOCTH PHIOOBOACTBA OYAYT IMOKPHIBATHCS 32 CUET
OTEUECTBEHHOT0 KOMOWKOPMa, B KaKUX — HMIOPTHOTO. TO €CTh MPOU3BOJUTENH dTOW MPOAYKIINH HE
BUJIAT Tiepe]] cO00i KOHKPETHBIE 3a/1a4M, KOTOPBIE OHU JTOJKHBI PEIINTh, YTOOBI TOMOYb PHIOOBOIAM
JIOCTHYb 11eJIeH, TOCTABICHHBIX MTepel HUMHU TOCYyIapCTBOM, U CUUTAIOT, YTO MOITOMY POJIb TOBAPHOTO
pBHIOOBOICTBA Majio3aMEeTHA B 00€CIICUCHHUH ITPOJ0BOJILCTBEHHOM Oe3onacHocTr Poccuu [5].

BosbIIMHCTBO POCCHHCKUX KOMOMKOPMOB TSI PHIO HE MOT'Y T 3aMEHHTh HMIIOPTHBIE KOpMa H3-32 HU3-
KO0 KauecTBa. Hu3Kas muTarenbHOCTh M HecOalaHCHPOBAHHBIM COCTaB OTPULIATEIBHO BIHUSIOT Ha MPO-
JQYyKTUBHOCTH PBIOBL. B aHamuTHueckux matepuaiax MUHUCTEPCTBA CEIBCKOrO X03sHcTBa Poccuiickoit
Oenepaunu [6—8] ykazaHo, 4TO Ha KOMOMKOPMOBBIX 3aBOJaX paclpoCTpaHEeHbl HECOOMIOCHUE PELETITY-
pbl, hanbcuuKanysi KOMIOHEHTOB, BEICOKAs! KPOLTMMOCTD M HU3Kasl BOZOCTOMKOCTD I'PaHyIl.

Poccuiickie KOMOMKOPMOBEIE 3aBOJIbI OPHEHTHPYIOTCS Ha MPOAYKIUIO ISl TEIIIOKPOBHBIX CENb-
CKOXO3SIICTBEHHBIX JKMBOTHBIX, TaK KaK OHA HE TPeOyeT CHUIIBHOTO M3MENbYCHHS] KOPMOBOTO CHIPbS,
MIPAKTUYECKH BCE TPEINPHUATHS HCIIOIb3YIOT YCTAPEBIIYIO TEXHOJIOTHIO CYXOro IMpeccoBaHus (TpaHy-
JMPOBAHME C MTOMOIIBIO TTapa). DTH TEXHOJIOTHH HE MTOAXOASAT Il HanOoJiee EHHBIX M JJOPOTOCTOSIIIX
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00BEKTOB aKBaKyJIbTYpPhl — JIOCOCEBBIX M OCETPOBBIX BHUIOB PhIO, TIOITOMY BBICOKOOEIKOBBIE KOpPMA,
HEOOXOIMMBIE JUIsl HHIYCTPUAIBHOTO PHIOOBOCTBA, CETOHS BBIITYCKAIOT HECKOIBKO KOMOMKOPMOBBIX
3aBoz10B B Poccuiickoit denepanuu [9].

MupoBas akBakyJIbTypa AaBHO C/IeJaia CTaBKy Ha TEXHOJOTHHU SKCTPYAUpoBaHus. MIMEHHO C pas-
BUTUEM KOPMJICHHSI PBIO KCTPYAMPOBAHHBIMU KOMOMKOPMaMHU U CBSI3BIBAIOT MHUPOBOM POCT BBIpAIH-
BaHUs pbIObI. POCCHIICKMX MOCTABUIMKOB 3KCTPYAHPOBAHHBIX KOPMOB ISl JIOCOCEBBIX U OCETPOBBIX —
eMHUIIBL. DKCTPYAUPOBAHNE KOPMOB MOXKET ITOBBICUTH MPOJYKTHUBHOCTH KapIOBBIX TOPOJI, ISl KOTO-
PBIX TIPOU3BOAMTCS OOJIBINAS YaCTh aKBAKYJIBTYPHBIX KOMOMKOPMOB. J{07151 BRICOKOOEIKOBBIX PHIOHBIX
kopMoB B Poccun He npesbimaet 10 % ot 00miero o0beMa npon3BOACTBA, 10151 CTAPTOBBIX KOPMOB IS
BBIpAIIMBAaHUS TOCAAOYHOTO MaTepuaia pasHa aumis 0,3 % [10].

Camu ke koMOuKopMmIuku Poccuiickorn deziepallid HCIBITBIBAIOT ISHUIUT KauyeCTBEHHBIX
KOMITIOHEHTOB. PpIOHass MyKa MOCTaBIII€TCS B OCHOBHOM H3-32 pyOeka M 4acTo (albCUPUIHUPYETCS.
Ilo manubM Poccrara, B 2014 1. cTpana mpousBena 75 ThIC. T peIOHONW MyKH. J{71s pocTa 00BeMOB Tpo-
M3BOJICTBA PBHIOHOW MyKH POCpbIOONOBCTBO MpenjaraeT 3anpeTuTh pbl0akaM BBIOPACHIBATH OTXOJIbI
npombicia. OTX0ABI MPOMBICIOBBIX BUA0B BOAHBIX OHOopecypcoB cocTaBisitoT 20 % oT 00bema BbLIIOBA
Y 3TO IIEHHEHTIIHN pecypc NI MPOU3BOACTBA PHIOHON MykH. B Poccuiickoit denepanuu mupoKo mpu-
BiekaroTcs npoduibabie HUW mo Bompocam m3ydeHus: BOBMOXKHOCTH KOPMIICHUS! PBIO MTOOOYHBIMH
MPOAYKTaMHU MepepaboTKH 3epHa, MACIOKUPOBOTO KOMIUIEKCA U MUKPOOUOJIOTMUECKON MPOMBILIICH-
HOCTH M T. 1. [11-13].

B Pecniy6nuke bemapycs Ha ceromHsSIIHMN JIeHb CKIaabiBaeTcs moxoxas ¢ Poccuiickoit denepa-
nueil cutyauus. B pamkax locyaapcTBeHHOW MporpamMMmbl pa3BUTHsI arpapHoro Ousneca Ha 2016—
2020 roasl mpeaycMaTpuBaeTCs J0BeIeHNe 00bEMOB ITPOU3BOICTBA TOBAPHOM PHIOBI B pecnyOiInke 10
18158 T, B TOM "mcIie nmpymaoBoit peiosl — 15771 T u merHsix BuaoB pei0d — 1200 1. B benmapycu npounsso-
JST TOJBKO TpaHyJIUpOBaHHBIC KOMOMKOpMa JIJIsl Kapra, ¥ TO He JJis BCeX BO3PACTHBIX TPy, ICHHBIC
BU/JIBI PHIO KOPMST UMIIOPTHBIMHU KOpMamH [ 14].

B pecrry6ninke HabmromaeTcst ocTpas HEXBaTKa Kad4eCTBEHHOTO M HEJOPOTOT0 OTEYECTBEHHOTO ChI-
pBsi, HEOOXOIUMOTO PhIOE, 0COOEHHO OCTPO CTOUT BOMPOC C MPOTEHHOM XUBOTHOTO MPOUCXOXKICHHS
(ppIOHAst MyKa, )KUBOTHBIC THAPOIIA3ATHI U T. 11.). BCe 3TO Chipbe 3aKymnaeTcs 3a pyOexoMm, IieHa Ha HEero
3aBUCHT OT KOJIeOaHMI Kypca BaJlfOTHI, TO3TOMY MPOM3BECTH KOHKYPEHTOCIIOCOOHBIE OTEUECTBEHHBIE
KOMOHMKOpMa KpaliHe CII0KHO. B jomonHeHue K 3ToMy 4acTo MPakTUKYETCs 3aMeHa ChIPhs B PELENTY-
pax KOMOMKOPMOB J1J1s1 pbIO M3-3a €r0 OTCYTCTBHS MJIM BHICOKOH LIEHBI Ha OoJiee JeieBble KOMIIOHEHTHI.
B Pecrry6nuke benmapych OOMBITUHCTBO KOMOMKOPMOBBIX 3aBOJIOB MMEIOT COBPEMEHHBIE IMHHUH Tpa-
HYJIMPOBAHUSI, OCHAILICHHbIE 000PYI0BaHUEM 3apyOEKHBIX MPOU3BoAUTENeH. Ha 3THX TUHUSAX Tpou3-
BOIAT KOMOMKOpMa Juisi mTuubl, cBuHed, KPC u pbiObl, TOATOMY MX IPOM3BOAUTEIBHOCTH BBICOKASL.
ITepen 3amyckoM KOMOMKOpMA JJIsT Ka)KIOTO BHIa M Bo3pacTa peIObI, mTuilel, KPC, cBuHel HeoOXonmma
THIaTeNbHAS 3a4MCTKA 000PYAOBaHUS, JUISl HCKIIOUEHUS TIOIMEIINBAaHNS B KOMOMKOPMa CBIPbs U3 JIpY-
rux penentos. Ilpu 3amycke W HACTPOMKE TEXHOJIOTMYECKHX PEKMMOB pabOTHl HAOIIONAIOTCS TOTe-
PH CBIpBS, KoeOaHUs KadecTBa KOMOMKOpPMa | T. . PEIOOBOIHEIE X03SHCTBA, HCIIONB3YSl HMIIOPTHBIN
KOMOWKOpPM, BCErzia UMEIOT KOMOMKOPM M3 OAHUX M T€X ’K€ KOMIIOHEHTOB OJTHOTO M TOTO e KayecTBa,
MO3TOMY M OTHAIOT eMy IpennouteHue [15].

Lens paboTs — pa3paboTKa COBPEMEHHBIX PEIENnTyp KOMOMKOPMOB JUISl TPECHOBOIHBIX PBIO, pa3-
paboTKa HOBBIX COBPEMEHHBIX M d(P(PEKTUBHBIX KOPMOBBIX IIPOYKTOB, a TAKKE PA3BUTUE TEXHOJIOTUH
MPOU3BOJCTBA PHIOHBIX KOMOUKOPMOB.

B Pecniy6nuke benapych eTUHCTBEHHBIM HAyYHO-UCCIIEI0BATEIILCKUM HHCTUTYTOM IO pa3paboTke
KOMOHMKOPMOB 1715 pbI0 sBIsieTcs PYII « MHCTUTYT pBIOHOTO XO3sIHCTBaY. 3a MOCIETHNUE TOIBI COTPY/I-
HUKaMHU WHCTUTYTa pa3pabdOTaHbl PEIENTYpPhl U TEXHOJIOTHH MPOM3BOACTBA KOMOMKOPMOB JIJIsl Kap-
na pasHbIX BO3PACTOB, U OOJIBIIMHCTBO PHIOX030B PECIYOJIMKH 3aKyHaroT MMEHHO 3TH KOMOMKOpMA.
Tak, Hanmpumep, B 2016 . OpUTO BEITTYIIIEHO Ha KOMOmKOpMOBOM 3aBosie OAO «bepesoBckuii KoMOu-
KOpMOBEIH 3aBom» 5400 T koMOnMKOpMa 1jIs pa3HoBo3pacTHoro kapma mo TY BY 100035 627.018-2015
«Kombukopma rpanynupoBaHHBIE AJIS CETOJETOK, ABYX- U TPEXJIETOK Kapmay, padpaboTaHHble J1a00-
patopuii kopMoB HHCTUTYTa. KoMOMKOpM mocTasiisiics: B pbioxo3 «Cernery. Kpome 3T0ro, HHCTUTYTOM
paszpabotansl 1 B 2016 T. Bermyckannck OAO «9KxoMo» KOMOUKOpMa JIJTsI Kapra, 000TalieHHbIe JTUTTH-
JTaMH 1 TTO3BOJISIFOIINE TTOBBICUTH BEDKHBAEMOCTh CETOJIETOK KapIia B TIPoIlecce 3UMOBKH ISl PHIOX03a
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«HoBUHKH» W MaJOKOMITOHCHTHBIH KOMOWKOPM TSI IBYX- M TPEXJIETKOB Kaprma [16]. MHCTUTYT pbIO-
HOT'O XO35IUCTBa TaKKe pa3paboTall peuenTypbl KOMOMKOPMOB ISl CErOJIETOK JIOCOCEBBIX H OCETPOBBIX
pBIO U TEeXHWYECKHE YCIIOBUS Ha ATH KomOukopma [17]. B HacTosimee BpemMsi akTHBHO BEAYyTCS pas-
paboTKu NeueOHO-MPOPUITAKTHYECKUX KOMOMKOPMOB MPOTUB OaKTEepHalbHBIX WHPEKIUN KapIOBBIX
pBIO, HcclienoBaHNe U pa3pabOTKa HOBBIX CHIPHEBBIX KOMIIOHEHTOB. [Ipy nmpoBeaeHNN TakuxX Hay4YHBIX
WCCIIEZIOBAHNM HEOOXOAMMO YUUTHIBATh OTPEOHOCTH MTPECHOBOIHON PHIOBI B MUTAHWHU, O€3 3TOTO He-
BO3MOXKHO MOy YUTH OMOJIOTMYECKHU TTOJIHOLIEHHBIE KOMOUKOpMA.

IMoTpeOHOCTH B NUTAHMM NMPECHOBOAHOM pPbIObI. Bo/Has cpena onpeaesieT XxapakKTepHble 0CO-
OeHHOCTH TOTPEOHOCTEH PBIO B MUTATENBHBIX BellecTBax. Priba TpeOoBaTebHAs K KauecTBY Oelka,
MOTOMY OH JIOJKEH OBITH IOJIHOLEHHBIM 110 aMUHOKHCIIOTHOMY cocTaBy. Ero konuuecTBo B KOMOU-
KOpMe OTpeJieisieTcs BUJIOM PhIOBI M ee BO3pacToM U KoseOsercst Ha ypoBHe 23—60 % [18]. PeiObI He
MPHUCHIOCOOJICHBI K TIEPEBApUBAHUIO U yTHIIM3ALHUK OOJBILOIO KOJIMYECTBA YIIICBOAOB, CIEJOBATEIBHO,
HX CcOoAepXaHWe B KOMOMKOPME TOJKHO OBITh MUHUMATBHBIM [19]. JKupbl ppI0 OTIIHMYAIOTCS OOIBITHM
COJIepKaHUEM BBICOKOHEHACBIIIEHHBIX KUPHBIX KUCIOT THIIA IMHOJIEHOBOM (oMera 3), KOoTopble puia-
10T TEKYy4eCcTh pblObeMy KUpy. B mocnennue roapl nosBuiaach TEHACHUIUS 3HAUNTEIBHOTO yBEIMUCHHUS
JKUpPa B COCTaBe PHIOHBIX KOPMOB C IIETIbIO CHIDKEHHS pacxoja Oeika B SHEpreTHYeckoM OOMEHe | CO-
XpaHeHHus ero s pocta. KoinuuecTBo Kupa B COBpEMEHHbBIX KopMax pocturaeT nnorna 30 % u Gonee,
YTO TIOBHITIIAET CKOPOCTH POCTA PBIO, YBETUIMBACT IMIEPEBAPUMOCTD MMUTATEIHFHBIX BEIMIECTB | T. 1. [20].

JUist T0COCEBBIX BUJIOB B KOHIIC BBIPAIMBAHUS C 1IETbI0O MPUAAHUS MACY KPacHOTO IBeTa TpeOy-
eTCsl HaIlM4ne B KOMOMKOpME CIiel(ryYecKoro KapoTHHoUJa — acTakcaHTHHa. OH HE CHUHTE3UpyeTcs
B OpraHu3Me pbI0, MPAaKTUYECKH HE BCTPEUYAETCS B MPOAYKTAX HA3€MHOI'O MPOMCXOKACHUS U JTOJIKEH
MOCTyNaTh C MULICH B Ka4eCTBE He3aMeHUMOro (pakropa nutanus. [loTpedHOCTH B BUTAMHUHAX IPU BbI-
parmuBaHuU peIO oOecrieynBaeTCs 0OBITHO Ty TEM BBEICHUS B KOMOMKOpMa ITPEMHUKCOB, BKITFOUAIOITHUX
14—-15 ButamuHOB. OCOOEHHOCTHIO MUHEPATBHOTO MUTAHUS PHIO SBISETCS TO, YTO OHH MOTYYaloT Ma-
KpO- U MHUKPO3JIEMEHTHI HE TOJIBKO C MHUIIEH, HO U HEINOCPEACTBEHHO M3 BOIBL. 13 MHKPO3JIEMEHTOB
KpaiiHe HU3KOM KOHIIEHTpaIueil B MpUPOIHBIX NMPECHBIX BOAAX OTIMYAIOTCS oA, KOOaJbT, CeJeH, Mo-
3TOMY O0COOEHHO Ba)XHO KOHTPOJUPOBATh MX MPHCYTCTBHE B KoMOUKOopMme. C Ipyroil CTOPOHBI, Psij
OMOTEHHBIX TSKEIBIX METAJJIOB — JK€JIe30, MaTHHUH, IIMHK, MapraHel — HaXOJUTCS 9acTO B M30BITKE M3-
32 aHTPOMOTEHHOI'0 3arpsi3HEHMS BOJOEMOB. DTO OOBIYHO HE YUMTHIBACTCS MPU pacueTe COACpKaHMsI
MHHEPAITHHBIX BEIIECTB B KoMOnKopmax [21].

TakuMm 00pa3om, COCTaBJICHUE OUOJIOTUYECKH TIOJTHOIICHHOM, cOaTaHCHPOBAHHOM 10 MUIIEBOH 1ICH-
HOCTU PeuenTyphl — 3TO IHOJIOBUHBI PA0OTHI HO MOJYyUYEHHUIO 3(P(PEKTUBHBIX KOMOMKOPMOB ISl PBIO.
Bropas mosnoBrHa paboThI — 3TO TEXHOJIOTHS TPOU3BOICTBA KOMOMKOPMOB, KOTOPasi MEHsIET OMOXMUMHU-
YEeCKHH COCTaB KOMOMKOPMOB U €T0 CTPYKTYPHO-MEXaHUYECKHE CBOMCTBA.

Oco0eHHOCTH TEXHOJIOTHH U 000py10BaHNS JJIsl IIPOU3BOICTBA KOMOMKOPMOB 1151 pbI0. B Ha-
crosiiee Bpemsi B PecnyOnnke Benmapyck pa3BUTO TOJNBKO MPOHM3BOACTBO I'PaHYJIMPOBAHHBIX KOMOH-
KOPMOB JJIsl Kapria, MPUYeM BBIITYCKAETCs B TEYEHHE Ce30Ha B OCHOBHOM OJIMH KoMOmKopMm K-111, uto
CBSI3aHO C HEBBICOKOW €ro CTOMMOCTBIO, B TOM YHUCJIE U3-32 HEBBICOKOT'O COZIEpKaHMUsI IPOTENHA.

[Ipouecc rpanynIupoBaHus SBISETCS CIOXKHBIM IpoLeccoM, Haubojiee sHeproeMkum (1o 70 %
3aTpaT MEKTPOIHEPTUN TIPH MPOU3BOACTBE KOMOMKOPMOB). [Ipn 1mmoxo momoOpaHHBIX pekMMax TeX-
HOJIOTMYECKOTO MpoLecca IPaHyIMPOBaHUs BCE 3aTPaThl DJIEKTPOIHEPTUU BKIIOUAIOTCS B CTOMMOCTD
rOTOBOI0 KOMOMKOpMa M MPUBOIAT K yIOPOKAHUIO, YTO OCOOCHHO YacTO MPOMCXOAUT HPH BBIITYCKE
HEOONBIINX MaPTHH KOMOMKOPMOB.

[Ipu rpanyIupOBaHUM NPOUCXOAAT IITyOOKHE OMOXMMHYECKUE MIPOLECCH B KOMOUKOpPME, YTO IpU-
BOIWUT K M3MEHEHHUIO €r0 OHOJIOTMYeCKOW TMOIHOIEHHOCTH. Ha KauecTBO I'paHyIHMpOBAaHHOTO KOMOH-
KOpMa M yJelbHYI0 SHEPrOeMKOCTh Ipoliecca CYyIIECTBEHHO BIHUSET cOCTaB KoMOMKopMma. B cocras
MOJHOPALIMOHHOT'O KOMOUKOpPMa JUIs PbIO MOT'YT BXOAUTH KOMIIOHEHTBI, KOTOPBIE IJIOX0 I'PaHyINpPYyIOT-
cst (ppIOHAst MyKa, COJIb, MEJI, MOJIOUHAs CBIBOPOTKA), UTO CYIIECTBEHHO CKaXKETCS HE TOJIBKO Ha Y/Eb-
HOH HEPrOeMKOCTH IIpoliecca I'paHyJInPOBAHUs, HO U HA CTPYKTYPHO-MEXaHUYECKHX CBOMCTBax Ipa-
HYJI, B TIEPBYIO 0Yepeb Ha KPOIIUMOCTH. [10BBIIIIEHHAsI KPOIIMMOCTh T'PaHyJl CHUKAET BOJOCTOMKOCTD
rpaHysl KOMOMKOpPMa, 3TO MOBBILIAET PACX0] KOMOMKOpMa MPU KOPMJICHUH U, KaK Pe3yJbTaT, KOHed-
HY}0 CTOMMOCTb TOBapHOH pbIObl. CHU3UTH KPOIIMMOCTb I'PaHyJl KOMOMKOPMa MOYKHO TOJIBKO 33 CUET
ONITUMHU3ALUN PEKUMOB TPaHYIMPOBAHUSI, HE U3MEHSIs perentypy. st aToro Heo6xonumo nogpodparthb
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ONTHMAJbHYIO TEMIIEPAaTypy BJAroTEIIOBOM 00paOOTKM KOMOMKOpPMAa B CMECHTEINE-KOHAMIIMOHEPE
npecc-rpanyssiTopa. IKCIEPUMEHTAIBHO ObLIIO MOJTYUYSHO, YTO MPH U3MEHEHHWH TeMIIEpaTyphbl B CMe-
cUTeNe-KOHANLIHOHepe Ha 6 °C BIa)kHOCTh KOMOMKOpMa Bo3pacTaet Ha 4,2 %, Ipu 3TOM KPOIIMMOCTb
rpanyn cHkaercs Ha 60 % st komOukopma K-111. I'panynbl ony4aroTcst mpoyHble, OHOIOrHYecKast
LHEHHOCTh KOMOMKOpPMa BO3pacTaeT 3a cueT Oojiee riyOoKoi neHaTypauuu Oenka, KieHcTepu3aluu
Kpaxmala, OJHAKO ITPH 3TOM MPOUCXOIUT HEKOTOPOE CHUIKECHHE COACPKAHM S OMOJIOTHIECKH aKTUBHBIX
BEIIECTB (BUTAMHUHOB), YTO HEOOXOIMMO yUMTHIBATh NMPHU COCTABJIECHUU penentyp [22]. [enarypauus
Oenka u KJieicrepu3anus KpaxMajia NPUBOAUT K IOBBIIIEHUIO YCBOSIEMOCTH U IIUTATEIbHON LEHHOCTH
KOMOMKOpPMa MU T'PaHyJIMPOBAHUU 32 CUET pacraja OMONOoIMMEpOB (KpaxMall M MpOTenH) a0 Ooiee
MPOCTHIX COCTUHEHNUH (IEKCTPUHBI U TIENTH/IbI), KOTOPBIE JIErYe YCBaWBaIOTCS OPraHU3MOM PBIOBI.
I'padmueckne 3aBUCIMOCTH M3MEHEHHS BIAXKHOCTH KOMOHMKOpMa Iepe]] MPecCoOBaHWEM U KPOIIH-
MOCTH IpaHyj KOMOMKOpMa OT TeMIIEPaTypbl B CMECHUTENIE-KOH JUIIHOHEPE MPEICTaBICHBI Ha PHC. 2.
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Puc. 2. 3aBucumocTh BIaKHOCTH KOMOMKOPMA (/) U KPOIIMMOCTH T'paHyl (2) OT TeMIepaTypsl
B CMECHTEJIe-KOHIMIIHOHEPE MTPecc-TpanyIsTopa

Fig. 2. Dependence of compound feed moisture content (/) and pellets granularity (2) on the
temperature in the conditioner mixer of pelleting press

[Ipu mpouzBoaCTBE KOMOMKOPMOB ISl phIO HEOOXOAMMO ONTHMH3HPOBATH TEXHOJOIHMYECKUE pe-
JKUMBI TPAaHYJIUPOBAHUS B 3aBUCHMOCTH OT COCTaBa KOMOMKOpMa JIJIsl TOBBIILICHHSI €ro KauyecTBa U OHo-
JIOTMYECKON LEHHOCTH. M3rOTOBJICHHBIE TPaHyJ bl KMEIOT BHICOKYIO INIOTHOCTD, IOATOMY OHH, MONaAast
B BOAY, OBICTPO TOHYT, OIYCKAIOTCS Ha JTHO, T/Ie IIPH HU3KOH BOIIOCTOMKOCTH Pa3MOKAaIOT U pacrajaroT-
csl Ha MeNKHe YacTUlbl. Takoi KopM pbida moefaeT He TMONHOCTBI0. ' paHyIibl TepSIOTCS B IPUAOHHOM
uje, 3arHUBAIOT M CYHIECTBEHHO yXYALIAIOT KOJOrHI0 Bojgoema. O4eBHUIHO, UTO YBEIMYEHHUE BOJO-
CTOWKOCTH M 00ecIieueHHE JIaByYeCTH IPaHyJl CHUXKACT MOTEPH, 3HAYUTEILHO MOBbIAeT 3PeKTHB-
HOCTbh KOPMJICHHS U YJIy4llIaeT IKOJIOTHYECKYI0 00CTaHOBKY BOIOEMA.

B nacrosiiee BpeMs 3a py0ekoM B OCHOBHOM HCHOJB3YIOTCS B KOPMJICHUH PbIO0 KOMOMKOpMA, KO-
TOpBIC M3TOTOBJICHBI M0 TEXHOJIOTUH SKCTPYAUPOBaHUA. JJisl SKCTPYIUPOBaHUS KOPMOB HCIONB3YIOT
CrielMaIbHbIE TPECCHI-OKCTPYACPHI, MPUHIUI PA0OTHl KOTOPBIX 0a3UPYIOTCS Ha CICHYIOMIMX TEXHO-
JIOTMYECKUX MPOLECCaX: PACCHITHON KOMOMKOPM MOAAETCS B AKCTPYAEP C BIAXKHOCTBIO OT 12 10 17 %.
IIponecc akcTpynupoBaHus NpoxoauT npu nasiaeHuu 3—5 MIla u temneparype +120...+200 °C [23].
B ocHOBe 5KCTpy3uH KOPMOB JIeXKaT TPH IIpoliecca: TeMieparypHasi 00padoTKa KOPMOB IO AaBJICHHEM,
MeXaHOXMMHYECKoe e(popMUpOBaHUE U B3PIB TPOAYKTA BO PPOHTE yaapHOro pas3psikenus. [Ipu atom
MPOUCXOMAT IIyOOKHE AeCTPYKTHBHBIC N3MEHEHHU S B MUTATEIBHBIX BEIIECTBAX: KpaxMaJj paculerseT-
Csl 10 ISKCTPUHOB M CaxapoB, IPOTEHHBI MOABEPraroTcs JAeHATypauuu. Tak, B MIICHHULE COACPKHUTCA:
kpaxmana — 46,5 %, nekctpuHoB — 4,9 % u caxapoB 5,3 %, a B 9KCTpyAUpOBaHHOM miieHuie — 18,2;
21,9 u 10,9 % cooTBeTcTBeHHO. B stumene: kpaxmana — 50,5 %; aexctpunoB — 6,4 % u caxapos — 5,6 %,
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a B okcTpyaupoBanaoM — 11,8; 39,9 u 9,6 % cOOTBETCTBEHHO,; B TOpoXe: Kpaxmana — 25,8; TeKCTPHHOB —
5,5 u caxapos — 3,0 %, a B skcTpyaupoBanHoM — 18,8; 8,1 u 3,5 % cooTBeTcTBeHHO. BuaHO, 4TO mMocie
AKCTPYAUPOBAHUS YMEHBIACTCS] KOJUYECTBO KpaxMalla M YBEIWYMBAeTCS KOJHMYECTBO JEKCTPHUHOB
n caxapoB. lluTaTenpHBIe BeliecTBa MPHU 3TOM CTAHOBSTCS 00Jee NOCTYIHBIMH JJIS TIEpEeBapHBAHUSA
WX pBIOOH, OCOOCHHO AJisl XMIIHBIX BUIOB. Take OTMEUYEHO, UYTO MOCJe SKCTPYAHPOBAHMS YIIydlla-
IOTCS BKYCOBBIE Ka4eCTBa KOPMOB, MTPOXOIUT WHAKTUBAIISI HHTHOUTOPOB (PEPMEHTOB, HEHUTpaIH3aIUs
HEKOTOPBIX TOKCMHOB W YHUUYTOKEHUE MX MPOAYILEHTOB, YTO BAKHO B KopMiieHHH pbI0 [24]. [Iporenn
[IPH SKCTPYAUPOBAHUH 3a CUET KPATKOBPEMEHHOTO BO3JAEHCTBUS BbIcoKoi Temmeparypsl (100—130 °C)
Y JABJICHUS PacIasiaeTcs 0 AJIEMEHTAPHBIX aMHUHOKHUCIIOT, YTO CIIOCOOCTBYET XOPOIIEMY YCBOCHHUIO
KOMOHMKOPMOB pbI00ii. [ToTepr aMUHOKHCIIOT IPU SKCTPYAUPOBAHUN HAOIIOAAIOTCS, OTHAKO OHU HE HO-
CSIT KPUTHIECKHUH XapaKTep.

OKCTPYINPOBaHHBIE KOMOUKOpPMaA IS PBIO B MUpPE MPHOOPETAIOT BCE OONBIIYIO TMOMYJISIPHOCTD,
OJTHAKO JJISl BBITYCKA Ka4eCTBEHHOT'O SKCTPYAUPOBAHHOTO KOMOMKOpMa IS pbIO HEOOXOAUMO Ty0o-
KO€ M3YUYEHHE BCEX OMOXMMHUYECKHX, (PH3MKO-MEXaHUUECKUX, CTPYKTYPHBIX IPOLECCOB, IPOUCXOS-
X B TPOIECCe dKCTPYANPOBAHUS ISl ONTHUMH3AIMN TEXHOJIOTHUECKUX MapaMeTpoB. B pecmy6mu-
Ke TOJIbKO JIBa KOMOMKOPMOBBIX 3aBOJIa, KOTOPhIE MOTYT BBINTYCKAaTh SKCTPYIHUPOBAHHBIE KOMOUKOP-
Ma s pei0 — OAO «KabuakoBckuit koMOnKOpMOBBIN 3aBo» M OAO «bapaHoBHUXIEOOTPOITYKTY.
OKCTpynupoBaHHBIE KOMOMKOPMAa Ha 3TUX MPEANPUATHSAX BBIITYCKAIOT IS IIEHHBIX BHIOB PHIO (JI0CO-
CEBBIX, OCETPOBBIX), OJHAKO BBIITYCK OTEYECTBEHHBIX SKCTPYAMPOBAHHBIX KOMOMKOPMOB ISl HEHHBIX
BHI0B pBIO B 2016 T. He ocyIIecTBIsUICA. [ TaBHAS TPUYMHA 3TOTO 3aKJIF0YAETCS B OTCYTCTBUHU CTaOMITb-
HOTO Ka4yecTBa OTEYECTBEHHOTO SKCTPYIHPOBAHHOIO KOMOHWKOpPMA JJIsl IIEHHBIX BHUOB PBIO, BHICOKAS
LeHa (pa3HuLa ¢ UMIIOPTHBIME KOPMaMU COCTaBIseT 2 py0.) U, Kak pe3ysbTar, OTCYTCTBUE CIIPOCa CO
CTOPOHBI (HOPETIEBBIX U OCETPOBBIX XO3AUCTB pecrmyOnuku. s Toro, 4ToOBI CMECTUTH MPUOPUTETHI
PBIOOBOJIOB B CTOPOHY OTEUECTBEHHBIX KOMOMKOPMOB, HEOOXOIUMO:

1) ompenenuTh ONTUMAJIbHBIC PEXKUMBI IIOATOTOBKH CBHIPbS, SKCTPYAUPOBAHUS, OXJIaKICHU S, HaHe-
cenue xxupa. [Ipu cTabUIBHBIX TapaMeTpax MPOIECCOB KaYeCTBO KOMOMKOpMA Oy IeT TIOCTOSHHEIM | OY-
JIeT 3aBHUCETH TOJILKO OT KaueCTBa CHIPhS U pelenTypbl. [Ipor3BoACTBO KOMOMKOPMOB ISl PHIO TOTHKHO
OBITH OPraHN30BAHO HA OT/EIIBHBIX HU3KOIPOU3BOAUTEIBHBIX JTUHUSAX, HE 3aJICHCTBOBAHHBIX JJIS IIPO-
M3BOJICTBA KOPMOB JUTSI IPYTUX BUJOB )KUBOTHBIX U TTHUIIBI, KAK 3TO OPTaHU30BAHO 32 PyOemKoM;

2) TOBBICUTH KAQU€CTBO CBHIPBSI, KOTOPOE SIBISIETCS 3aJI0rOM OHOJIOTHYECKH MOTHOIEHHBIX U 3] dek-
THUBHBIX KOMOMKOPMOB /st pei0. B HacTosmee Bpems (0COOCHHO ISl IICHHBIX BUJOB PBIO) B perien-
Type ucnonb3yercs 10 60 % UMIOPTHOTO CHIPHs (PBHIOHAST MYyKa, TTOICOTHEYHBIN MIPOT, COEBBINA MIPOT
U T. J1.), IO 9TOW MPUYMHE CHU3UTH CTOMMOCTb OTEUECTBEHHBIX KOMOMKOPMOB HE MPEICTABISIETCS BO3-
MOXHBIM. [[7s1 pemiennst o0ecriedeHHOCTH KOMOWKOPMOBOW MPOMBIIINIEHHOCTH OTEUYECTBEHHBIM ChI-
preM PYII «HCTUTYT pHIOHOTO X03sHICTBa» HAYMHACT pPa3BUBATh COBPEMEHHBIC O€30TXO/IHbBIC TEXHO-
noruu nepepadbotku B pamkax ['TTHU « ArponpoMbIIIeHHBIH KOMILJIEKC W MPOJOBOJIBCTBEHHAS 0€30-
nacHocTh» Ha 2016—2020 roael, B 4aCTHOCTH, MOJYyYEHHE, H3YUEHHE XMMUUECKOIO COCTaBa U CBOMCTB
PBIOHOTO THIpONHM3aTa M3 OTXOAOB IEepepabOTKU MPECHOBOIHOW PHIOBI B aKBaKyJIbType, KOTOPBI
MPeaCcTaBIIIeT COOOH YUCTBIN MPOTENH, UMEET CTOUMOCTb, CPABHUMYIO CO CTOMMOCTBIO PHIOHON MYKH,
CPOK XpaHEHHS COCTABIISIET JI0 5 JIET MPH KOMHATHOM TeMIlepaType, a TPOU3BOICTBO €0 SKOJIOTUUECKH
0E3BPEIIHO JIJIsl OKPYXKAIOIICH CPEIbI;

3) HaJMaJWTh BBITYCK BCEeH raMMbl KOMOMKOPMOB st pei0. B Pecnybnuke bemapych akrtyanen
BOIIPOC MPOU3BOACTBA MaJIbKOBBIX KOMOMKOPMOB, Ha JaHHBI MOMEHT Y HAaC HET COBPEMEHHBIX TeX-
HOJIOTH 1 000pYAOBaHUS ISl UX MPOU3BOJACTBA. MallbKOBbIE KOMOMKOPMA 32 PyOEKOM MPOU3BOJIST,
HCTIOJIB3YS TEXHOJIOTHI0O MUKPOT'PAHYJIUPOBAHUS WM MHKPOIKCTpyAupoBaHus. [lomydaroT MaieHbKue
rpanyis! 1,0 u 1,5 MM, KOTOpBIE COZlepKaT BEHICOKOKAYE€CTBEHHYIO PHIOHYIO MYKY U peIOuit xup. s mo-
BBIILICHHS €CTECTBEHHOTO COMPOTHBIICHUS PHIOBI OOJIE3HSAM B TaKHe KOpMa J100aBISIOT UMMYHOCTHMY-
narop (B-rmrokansl). MUKpOTpaHyIIBI TIJIOX0 PACTBOPSIIOTCS B BOJIE, UTO 00€CIeunBaeT €€ MUHUMAJIBHOE
3arpsi3HeHue. Bricoknii ypoBeHb TPOTEHHA CIOCOOCTBYET HU3KOMY KOPMOBOMY K0 duiineHTy u Obl-
CTpoMy pocTy. TeXHONOrus MUKPOTPaHyIMPOBAHUSI U MUKPOIKCTPYAUPOBAHUS TO3aMMCTBOBAaHA U3
(hapMareBTHUECKOI TPOMBIIIIIEHHOCTH, U B HACTOSIIIEE BPEMsI BeyIIHe IIPON3BOIUTEIH KOMOMKOPMOB
JUIs pbIObI e IMIMPOKO HCHOIb3yrT [25]. OmHako B peciyOliMKe OTCYTCTBYET OOOpY/JIOBaHHE, Ha
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KOTOPOM MO’KHO ITPOM3BOJUTH MO00HBIE KOPMA, @ TEXHOJIOTUS IIPOM3BOACTBA HA JAHHBIM MOMEHT 3TO
HOYy-Xay KOMIIaHUH, TyOIUKalNK 10 JTAHHOW TeMaTHKe B OTKPBITOM JIOCTYTIE TPaKTUYECKH OTCYTCTBY-
10T. [Toatomy PYII «Hayuno-npaxktuueckuit uentp HAH benapycu mo npoaoBonbCTBHIO» B paMKax
I'TIHU «ArponpOoMBbIIIIEHHBIH KOMIUIEKC M MPOAOBOJIBCTBEHHAs 0€30IaCHOCTEY pa3padoTal MpOeKT
M0 U3YYEHHIO U pa3paboTke COOCTBEHHOI0 000pYJOBAaHUS U TEXHOIOTUU IPOU3BOACTBA MUKPOTPaHYI
KOMOMKOpMa /1711 MaJIbKOB.

3akJirouyenue. Takum 00pa3omM, aHATTU3 COCTOSHUS TTPOU3BOICTBA KOMOMKOPMOB IS phIO B HaIen
pecryOnuKe MoKa3blBaeT HEOOXOAMMOCTh Pa3pabdOTKH COBPEMEHHBIX PELENTyp, YUHTHIBAIOMINN (u-
3MOJIOrMYECKUe TOTPeOHOCTH pbIObL. HeoOxonnMo pa3BuBaTh 0€30TXOAHBIE TEXHOJOTHH MepepadoT-
KM MHUIIEBOTO CHIPbsI C MOJYYEHHEM BBICOKOTEXHOJIOTMUHBIX KOPMOBBIX MPOAYKTOB OTEUECTBEHHOIO
MPOU3BOJCTBA, YTO ITO3BOJIUT YMEHBIIUTD J0JII0 UMIOPTHBIX KOMIIOHCHTOB B KOMOMKOPMax JUIsl PbIO
U CHU3UTbh UX CTOMMOCTh. HeoOX0QuMMO COBEpIIEHCTBOBATh M ONTUMU3UPOBATH TEXHOJOIMH IIPOU3-
BOJICTBA PHIOHBIX KOMOMKOPMOB, JIeJIasi HX pecypcocOeperaoniMu, 9YTo MPUBEIET K CTA0MIN3aIHH UX
Ka4ecTBa, CHI)KCHUIO CTOMMOCTH M IOBBIIICHHIO KOHKYPEHTOCIIOCOOHOCTH KOMOMKOPMOB Ha PBIHKE.
Takke HEOOXOIMMO pa3BUBATH HOBBIC COBPEMEHHBIC TEXHOJIOTHH MPOU3BOJICTBA KOMOWKOPMOB MJIS
PbIO, @ UMEHHO MaJIbKOBbIE KOMOMKOPMa METOIOM MUKPOI'PAHYJIUPOBAHUS U MUKPOIKCTPYIUPOBAHUS,
YTO HO3BOJIUT CHU3UTh 3aBUCUMOCTb CTPAHbI OT UMIIOPTHBIX KOMOUKOPMOB.
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