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AHHOTAIUA

Beenenmne. 3BectHa BbicoKasi 3¢ (EKTUBHOCTD HCIIOIb30BAHMUS B COCTaBE KOPMOB B PHIOOBOICTBE KapOTH-
HOUJIOB. AKTYaJIbHBIM SIBJIIETCSI OOECIeueHe COXPaHsIeMOCTH KapOTHHOMJOB B MpOIecce MPOU3BOICTBA
KOMOWKOPMOB, YTO OMNpEICTHIIO LeNb HcclienoBanns. HaydHas 3agada — onTUMHU3aMs MPOIECCOB MPOU3-
BOJICTBAa KOMOMKOPMOB Ul pa3HOBO3PACTHOTO KapIa U OLEHKA BIMAHUS KapaTHHOMAOB Ha MOKa3aTelu po-
cTa pbI0 ¥ BEKUBAEMOCTb.

Martepuansl u Metoabl. KapoTnHongocoaepskamiue npenapatsl «9ko 30101oi», «Ilanadepa-AX», cnupy-
JMHA B BBICYLICHHOM BHJE B COCTaB€ KOMOMKOpMa aisi Kapna. CTaHIapTHbIE METOIb! OLCHKH KadecTBa
KOMOHMKOPMOB 1 (PU3HOIIOTHIECKOTO COCTOSIHHS PHIOBI.

Pe3ynbTaTbl. MakcuMalibHasi COXPaHHOCTh KQPOTHHOUIOB MPHU TIPOM3BOJICTBE KOPMOB AOCTIKMMA TIPH TEMIIe-
parype pacchITHOrO KOMOMKOpMa IOCIIE BIIAroTeIIoBoM 00paboTkH He Oonee 65—70 °C, BIaXHOCTH Tiepe] Tpa-
HynupoBanueM 17-18 %, temmepaTypsl mocne rpanyiupoBanusi — He Oonee 80 °C. Ilpm ucronb3oBaHUM
«3K0 30710TOI» HAKOIJICHHE MPOTEHHA B TEJIE OAHOJIETHErO KapIa BbIIIE YeM B KOHTPOJILHOM cTaze Ha 22,9 %,
nipu ucnonb3oanuu «llanapepn-AX» — Boime Ha 19,1 % y AByxieTHero. B TOKCHYHBIX YCTIOBHSIX CpEJbl IIPH
ucnons3oBanun «llanadepn-AX» BeDKHBaeMOCTh Kapra Bblie Ha 63 % MO CpaBHEHUIO C KOHTPOJEM. DTOT
npenapar XapakTepru30BaJICs BHICOKOH 3(h()eKTUBHOCTBIO IIPU 3KUBJICHUH paH. Y CTaHOBIIEHA BbICOKas 3P Qek-
THUBHOCTD Y CIIMPYJIMHEI B COCTaBe KOMOMKOpMa (BbkHBaeMocTh kapra 100 %).

BuiBoabl. /[ OBBIIEHNS BEDKMBAEMOCTH Kapria, TOBBIIICHNS IMMYHHUTETa W YCTOHYMBOCTU K OaKTepH-
QIBHBIM MH(EKIMAM pPEeKOMEHAYeTCs J00aBISATh B COCTaB KOMOMKOPMa KapOTHHOMIOCOAEPKAIIUe KOMIIO-
HEHTHI B cieayromux konnuectBax: «[lanadepn-AX» — 80 mr/kr, «9ko 3omotoit» — 0,55 r/kr, ciupynuHa —
0,1 r/xr.

KJIIOYEBBIE CJIOBA: psibosoocmso; rkapomunoudocooepiicawjue KOMOUKOPMA, KApNn, MeXHON02Us,
UHGDeKyUlL, BbIHCUBAEMOCTD.
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ABSTRACT

Introduction. It is known that carotenoids are effectively used in the composition of compound feeds for fish
breeding. Thus, the retention of carotenoids in the production of compound feeds is of utmost importance. The
scientific task of the study is to optimize the production processes of compound feeds for uneven-aged carp and
assess the effect of carotenoids on fish growth and survival rates.
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Materials and methods. Carotenoid-containing products «Eco Zolotoy», «Panaferd-AX», dried spirulina as an
ingredient in compound feeds for carp. Standard methods for assessing the quality of compound feeds and phys-
iological state of fish.

Results. The maximum retention of carotenoids in the production of feeds is achieved at a temperature of loose
compound feed after being treated with moisture and heat at a temperature no more than 65-70 °C, at the hu-
midity of 17-18 % before granulation, at a temperature no more than 80 °C after granulation. When using «Eco
Zolotoy», the accumulation of protein in the body of a one-year-old carp is 22,9 % higher than in the control fish
stock, and as for «Panaferd-AX» it is higher by 19,1 % in a two-year-old carp. Under toxic environmental condi-
tions the survival rate of carp is 63 % higher than in the control stock when «Panaferd-AX» is used. This product
revealed high efficiency in wound healing. Spirulina was found to be highly effective when used in compound
feed (carp survival rate is 100 %).

Conclusions. To increase the survival rate of carp as well as improve immune system and resistance to bacterial
infections, it is recommended to add carotenoid-containing components to the compound feeds in the following
quantities: «Panaferd-AX» — 80 mg / kg, «Eco Zolotoy» — 0,55 g / kg, spirulina—0,1 g/ kg.
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BBEJEHUE

KapoTuHOUABI BBIMOTHSIOT PsA BXHBIX (YHKIUH B METa0OIM3ME: OKA3bIBAIOT aHTHOKHUCIH-
TeJIbHOE JIeHiCTBHE, YCHIIMBAIOT UMMYHHBIM OTBET, MOBBIAIOT (YHKIHIO BOCIIPOU3BOJCTBA, SIBIIS-
I0TCS MPOBUTaAaMUHAMH. BBUAY HECITOCOOHOCTH KMBOTHOI'O OpPraHM3Ma CaMOCTOSTEIbHO CHUHTE3U-
pOBaTh KAPOTUHOUIBI, TOCTYIUIEHUE UX KU3HEHHO Heo0XxoanMo. KapoTuHOM bl IpeACTaBIsAIOT CO-
OOl TeTpaTepIieHbl U TETPATEPIICHONIbI, SIBISIFOIINECS TPOU3BOIHBIMU — MPOJYKTaMH THAPHUPOBaA-
HUS, JeTUAPUPOBAHUSA, LIUKIU3ANM, OKUCIEHUS JTUOO MX KOMOMHALMHU AlMKIMYECKOTro Mpejie-
CTBEHHHMKA — JHUKONHUHA. K KapoTHHOMIAM TakXe OTHOCAT KAPOTHUHBI, KCAHTO(MUIIBI U HEKOTOpbIE
ApyTHUe MPOAYKThI, 00pa3yIoIIMecs 3a CUET MOTEPH YacTH YIIIEPOAHOTO cKeeTa JukonuHa [1].

KapotuHounas! SIBISIFOTCSI IPUPOAHBIMU OPraHUYECKUMH MUTMEHTAMH, CUHTE3UPYEMBbIMU OaKTe-
pusiMH, TpuOaMH, BOJOPOCIISIMH, BBICIIUMH PACTEHUSIMU M KOPAJJIOBBIMH TOJIMIIAMHU, OHU OKparlle-
HBI B XKENTHIN, OPAH)KEBBIM MM KPACHBIN 11BETa. BiMsHUE KapOTHHOUAHBIX IIPENapaToB Ha KU3HE-
JESTENIBHOCTD )KUBOTHBIX U NTHI] HAYYHO JJOKa3aHO. M3yueHo uX BIusSHUE HA IPOLECCHI KUZHEACH-
TEIbHOCTU XUBOTHBIX U INTHUL, YIy4llleHHEe OOMEHHBIX MPOILIECCOB U MOBbINIEHHE 3()(PEKTUBHOCTH
uX BbIpamuBanus [2—6]. Mcrnonp30BaHre KapOTUHOMIOB B KOMOMKOpMaXx Uil OObEKTOB aKBAKYIIb-
TYpbl U3Y4YEHO B JIBYX HAIpaBJIEHUSX: OKpacka Msca paaykHoil (openu u nosbiieHue 3¢p¢HeKTrB-
HOCTH BOCIIPOU3BOZCTBA [7-9], a Takke HEKOTOpbIe (PU3UOJIOTMYECKHE MPOLIECCH, TPOTEeKatoIue B
opraHusMme pbI0 0€3 KOHKPETHOW MpUBS3KU K komOukopMam [10]. B To sxe Bpemst Bo3aeicTBHE Ka-
POTHHOUIOB Ha OPraHM3M Kaplia Majio M3y4eHO, MPAKTUYECKU OTCYTCTBYIOT MYOJUKAIIUH MO JaH-
HOMY HaIlpaBJICHUIO UCCIEIOBAHUIM.

N3BectHO 60see 700 KapOTHHOMAHBIX MUTMEHTOB, CPEIU KOTOPHIX OJMH M3 HauboJiee pacrpo-
CTpaHEHHBIX U U3yYEHHBIX — OeTa-kapoTHH. B opranax u TkaHsx pblo oOHapyskeHo okono 40 kapo-
TUHOUIHBIX MUTMEHTOB U OKoso 20 kapoTWHOWAOB. OMNBIT LIMPOKOTO HUCMOJb30BaHUS OeTa-
KapOTHHA B PAa3JIMYHBIX OTPACIISIX KUBOTHOBOJCTBA 3aCTaBUJI O0Jiee MPUCTAIBHO UCCIIEI0BaTh BO3-
MO>KHOCTH €r0 IPUMEHEHHUSI U B akBakyabType [11].

[Ipu pa3zpaboTke COBpEMEHHBIX PELEnTyp KOMOMKOPMOB, MOMHMO UX 00s3aTeNIbHOM cOanaHcH-
POBAaHHOCTH TIO OCHOBHBIM IHMTATEIbHBIM BEIIECTBAM, HEOOXOJMMO TAaKXe YJIENATh BHUMaHHE
HQJINYMIO B HUX 3CCEHIMATIbHBIX OMOJIOIMYEeCKM aKTUBHBIX BellecTB. K MX yuciy Hapsay ¢ BUTa-
MUHaMU ¥ MHHEPAJIbHBIMU BEIIECTBAMU OTHOCSATCS KapOTUHOMJbI — NPUPOAHBIE IMUTMEHTHI, CO-
JieprKalmecs B ecTecTBeHHOU nuie poio [12—14]. KapoTuHouaHbIE TUTMEHTHI SBIISIFOTCS TIPUPO/I-
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HBIMH BEIIECTBAMHU, OMOCHHTE3 KOTOPBIX OCYIIECTBIIAECTCS MUCKIIOUUTEIBHO PACTCHUSIMU U HEKOTO-
pPBIMH MHKpoOOpranusmMamiu. JKHBOTHBIE, B TOM YHCJIE U PHIObI, HE CIIOCOOHBI MX CHHTE3UPOBATh U
JOJDKHBI PETYJISIPHO MOJYy4YaTh C MUIIEH, TaK KaK KAPOTMHOMJIBI BBIIIOIHSIOT B OPTaHU3ME LIEJIbII
P KM3HEHHO BaXHBIX (QyHKIWMH [15-17]. MHOrOYHCICHHBIMA UCCIIEIOBAaHUAMHU JI0OKA3aHO, YTO
OHHU SABJIAIOTCA MPEALICCTBEHHUKAMHU PETUHOJIA, CIIOCOOCTBYIOT YCBOCHUIO OPraHMYECKUX U MUHE-
pasbHBIX BEIIECTB Uepe3 KIETOUYHbIE MEMOpPAHbl, HA MOJIEKYJIIPHOM M KJIETOYHOM YpPOBHE MPEAOT-
BpalaT TpaHchopMaluu, UHAYIUPOBAHHBIE OKUCIUTENIIMU, PEHTTEHOBCKUM U YIbTpaduoeTo-
BBIM U3JIYy4YECHUEM, MOJACP)KUBAIOT CTA0OMIFHOCTh T€HOMA U PE3UCTEHTHOCTh OpraHu3Ma K MyTare-
He3y U KaHieporenesy [18—-20].

B Hacrosiee BpeMss KOMOMKOPMOBOMY ITPOU3BOJICTBY MPEIIAratoTCsl pa3jiMuHble KapOTUHOUO-
coJiepaKallye rpenaparsl IPUPOAHOTO U CUHTETUYECKOTO MPOUCXO0kKIeHus. McTounnkamu kapoTu-
HOWJIOB TIPUPOJIHOTO TPOUCXOXKICHHS SBISIOTCS KPWIb, CIIUPYJINHA, SKCTPAKTHl U3 IIBETKOB Oap-
XaTIeB, KaJeHAyJbl, KpacHOro mnepia u 1.1. Ha peiake PecnyOnuku benapych mpakTudecku eanH-
CTBEHHBIM MPOM3BOAUTEIEM M IOCTABIIMKOM KapOTHHOMJIOCOJEPKAIMX IPENapaTroB sBIISETCS
koMmmanusi «9ko Pecypc Arpo» (Poccusi, Cankt-IleTepOypr), koTopasi BBITYCKaeT Takue Mpernapa-
ThI, KaK «[Tanadepa-AX», «9ko 3omoroi» u cniupynuna. [Ipemapar «l[lanadepa-AX» (Harypaib-
HBI aCTaKCaHTUH MHMKPOOMOJIOTMYECKOTO MPOUCXOXKICHUS) TMOIydeH u3 Oakrepuit pona Para-
coccus, ipenapatr «IKo 30J0TOI» — U3 IKCTpaKTa 1BETKOB OapxatieB. CrnupynuHa (0IHOKIETOY-
Hasi CHHE-3€JIeHasi BOJOPOCIIb), IPEACTABIISIONIAs CyXyl0 KOPMOBYIO TOOaBKY, B ITUIIEBOH IIETIOYKE
HAXOJUTCSI B CAMOM HHU3Y U MPEJCTaBISIET COOON MIAHKTOH, KOTOPBIM MOTYT IMHUTAThCS PA3TUYHbIE
PBIOBI M3-3a €0 HACBIILEHHOCTH MPOTEUHOM, )KUPHBIMH KUCJIOTaMH, YIJIEBOJAMHU M KapOTHHOW/A-
MHU.

B Hacrosiee Bpems Ha Tepputopun Pb kapoTuHOMI0COAEpKAILME TTPENAPATHI HCIIOJIB3YIOTCS B
OCHOBHOM B COCTaBe KOMOMKOPMOB JUIs NTULEI («IKO 30J0TOW») M HE UCHOJB3YIOTCS MPH MPOU3-
BOJICTBE KOMOMKOPMOB Il pbIO. [IpemnapaTel CHHTETUUECKOTO MPOUCXOKICHHUS, IPEICTABIISIIOIINE
cO0Ol CHMHTE3MPOBAaHHBIE BELECTBA, 10 XUMUYECKOMY COCTaBY M CBOMCTBAM CXOXKHME C HaTypalb-
HBIMH, ceuac B psJie CTpaH 3alpelleHbl K UCIOIb30BaHUIO U3-3a HEJJOCTATOYHON M3YYEHHOCTH UX
BJIMSIHMS Ha OPraHU3M YelloBeKa, 10 3TOI MpUYKMHE B cOCTaBe KOMOMKOPMOB JUIs pbIO MX He OyaeM
HCIIOJIb30BaTh.

KomOukopma as1st peIO BITYCKarOTCsSl B OCHOBHOM B I'paHy/IMpoBaHHOM Buje. [Ipu nx npousso-
CTBE IPEIIOJIAraeTcsi BBIIIOJHEHUE BIAroTeIIoBOH 00paOOTKH M COOCTBEHHO Ipoliecca IpaHyIu-
POBaHUS pacChIMHbIX KOMOMKOpMOB [21]. CBeieHuil 0 COXpPaHHOCTH KapOTUHOUAOB IOCIIE BBINOJI-
HEHUs BJIaroTEIIOBOM 00pabOTKM M COOCTBEHHO MpOllecca IPaHyJIUPOBAHUS PACCHIMHBIX KOMOU-
KOPMOB, COZEPKaIllMX COBPEMEHHbIE KapOTHMHOMICOAepKAIIe TIpenapaTsl, HET, 4T0 00ycClIaBI1Ba-
€T aKTYaJIbHOCTh JJAHHOT'O HCCIIE0BaHUS.

VYuuThIBas U3JI0)KEHHOE BBILIE, MOXKHO MPEAINIOIOKHUTH, YTO COBPEMEHHBIE KAPOTUHOMI0COIEP-
JKalllie Mpenaparhbl IpU UX COXPAHHOCTH B MpOIecce MPOU3BOJCTBA KOMOMKOPMOB MOTYT ChITpaTh
OTIPEJIEIIAIONIYIO POJIb Ha MIOKA3aTeNN POCTA PhIO U UX BBIKMBAEMOCTb.

[enbto paboThI SABJSIETCS MOBBIILIEHUE COXPAHSIEMOCTH KapOTHHOUIOB B MPOIIEcce MPOU3BOJICTBA
KOMOMKOPMOB M pa3padOTKa X PELenTypHOro cocTaBa /Ul KOPMJICHHS Pa3HOBO3PACTHOIO Kapria.

Hayunas 3amaga — onTUMHU3alus MpoOLECCOB MPOU3BOJICTBA KOPOTHHOUOCOAEPKAIIUX KOMOU-
KOPMOB M OIIEHKA X BIMSHUE Ha MMOKa3aTeIN pocTa pbl0 U BBKUBAEMOCTb.

MATEPUAJIBI U METObI

OObEeKTOM HCCIe0BaHus SIBISUINCh KOMOMKOpMa Ui Kaprha ¢ KapOTHHOUIOCOAEpKaIluMU
KOMIIOHEHTaMH.

Temmbl pocta, BEDKMBAEMOCTh M HAKOIUICHHE MPOTEMHA B TKAHSAX T'OJOBHKA Kapra W3ydayd, WC-
MOJIB3Ysl KapoTHHOUIOCoAepKare KoMrmoHeHThl «[lanadgepa-AX» u «9xo 30710Toi», CIUPYIMHY B
BbICyieHHOM Bujie. Kopmienne nmpooamiu komoukopmom K-110 mmst ronoBukoB kapna u K-111 st
JBYXTOJOBUKOB Kapma. OKCIEPUMEHT MO KOPMJICHHIO PHIO MPOBOIMIN B JIAOOPATOPUM KOPMOB
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PYII «MHCTUTYT pBIOHOTO XO3sKCTBaY». OIleHKAa KadecTBa KOMOMKOPMOB IPOBOAMJIACH TI0
I'OCT 22834 u oOmenpuHATEIMUA MeToaMu: MaccoBble 1oiu Biard — mo 'OCT 13496.3, ceiporo mpo-
tenHa — 1o ['OCT 13496.4; ceiporo xupa — mo ['OCT 13496.15; ceipoit KieTdyaTkKd — IO
I'OCT 13496.2; conepxanue kapotuHOU10B — poromerprueckum MetosioM (I'OCT 13496.17-95).

PE3YJIbTATBI U UX OBCYXKJIEHUE

B npouiecce npousBoicTBa rpaHyIMPOBAHHBIX KOMOMKOPMOB ISl Kapria OIpeesIeHbl UX MOTepu
Ha Ka)/IOM 3Tare MPOU3BOJICTBA, KOTOPHIE ObLIN B IIPEEIax HOPM, YCTAaHOBICHHBIX [ 12].

Omnpeneneno, 4To coJepkaHue KapOTHHOUJOB B KOMOMKOPME Ha Pa3HBIX dTamax MpOoU3BOJCTBA
CIIeyIoIIee: Mepe/l BIaroTeryioBoi 00padboTkol (pacceimuoit komoukopMm) — 1,34 mr%; mocie Bia-
roTeIUIoBoi 00paboTKu (pacchinmHoi KoMOuKOopM — ombIT 1) — 1,33 Mr%; mocine rpanyiupoBaHus
(rpanyIMpOBaHHBIN KOMOUKOPM — onbIT 2) — 1,30 Mr%.

OtmeueHo, 4TO B Mpoliecce MPOU3BOJICTBA TPAHYIUPOBAHHBIX KOMOMKOPMOB, COAEPKAIIUX Ka-
POTHHOUABI, HEOOXOIMMO TPUACPKUBATHCS CICAYIONINX TEXHOJIOTUYECKUX MapaMeTpOB: TeMIlepa-
Typa pPacChIMHOIO KOMOHMKOpMa mocie BiaroterioBoil oopadorku (BTO) ne Gomee 65-70 °C,
BIIQXKHOCTH PacChImHOTO KomMbOukopma mocie BTO (mepen rpanynupoBanuem) 17—-18 %, temrepa-
Typa KoMOuKopMa mnocie rpanynupoBanust — He 6onee 80 °C. [Ipu cTporomM coOIr01eHUN BBIICH3-
JIO’)KEHHBIX TEXHOJIOTUYECKUX MapameTpoB B pesynbrare BTO pacchimHOl KOMOMKOPM TOTEPSIET
0,01 Mr% xapotuHouIOB, a nipu rpanyiupoBanuu — 0,03 mr%. YcranoieHo, yTo npu Oojee BbI-
COKHMX TeMmIlepaTypax BJIAaroTerjIOBOM OOpabOTKH U TPaHYIUPOBAHMS MPOUCXOIUT Oojee cylie-
CTBEHHas 1motepsi KapoTuHou10B (10 90 %).

[Tokazareny KkayecTBa KOHTPOJIBHOTO U OMBITHBIX KOMOMKOPMOB IS TOJIOBUKA Kapria MpeIcTaB-
JieHBI B TabI. 1.

Taoua. 1. [Tokazarenu kadyecTBa KOMGI/IKOpMOB JJIs1 TOAOBHKA Kaplia

Table 1. Quality indicators of compound feeds for yearling carp

HanmenoBaHmue moxka3aTems K-110 (koHTposs) K-110 K-110
(ompIT 1) (ompIT 2)
MaccoBas o Biaru, % 9,84+0,05 8,97+0,02 10,08+0,01
MaccoBas 7107151 CyXOTO BEIIecTBa, %o 90,17+0,06 91,03+0,02 89,924+0,07
MaccoBas 10151 ChIpOro IpoTeuHa, %o 29,73+0,18 30,17+0,10 29,90+0,09
MaccoBas 1oJst ChIporo xxupa % 3,83+0,09 3,92+0,08 3,64+0,05
MaccoBas 103151 CBIPO# KiIeTdaTku, % 5,71+£0,15 5,49+0,16 5,25+0,10

Ananu3 naHHbIX Tabi. 1 mokasal, 4To Bce MMOKa3aTeNlu HaXoJATCs B Ipeaeraax HOpMbl, PEKOMEH-
nyemoit TY BY 100035627.018-2015 «KomOukopM rpaHylIdpOBaHHBIN JAJIsi CETOJIETOK, ABYX- W
TPEXJIETOK KapIay.

Ha cnenyromem stane uccineqoBaHUN ONpPEeIsId BIUSHUE KapOTHHOMIO0COAEPKALINX KOMIIO-
HEHTOB Ha TEMII pOCTa U BBDKMBAEMOCTb TOJ0OBHKA KapIla I10CiIe 3UMOBKHU. {15 ucciaenoBaHuil uc-
10JIb30BAaHbI TOJAOBUKH Kapra cpeiHel Maccoit 24 r, oOum konnyectBoM 60 k3. Ha MoMeHT mpo-
BEJICHUSI SKCIIEPUMEHTOB BCSl pblOa ObUIa KIMHUYECKU 370pPOBA, HOCUTENILCTBA HKTOMAPA3UTOB, a
TaK)K€ HaJU4Msl HHI0NAPa3UTOB, MPU3HAKOB HHQPEKIMOHHBIX 3a00J€BaHUN HE HAOII0AANOCh.
[Tpu npoBeneHUH HCCIIEAOBAaHUM MOJOMBITHYIO pRIOY pa3Melland B akBapuymMax eMKOCTbio 60 .
[Iepuon kopminenust 32 cyrok, Temmneparypa Boabl B akBapuymax 18+0,5 °C. Ilokazarenu pocra
pBIO TpeacTaBiIeHbl B Ta0MI. 2.

3aMedeHo, YTO KOMOUKOPMa, COAEpKaINe CIIUPYINHY, HE OKa3bIBAIOT CYIECTBEHHOTO BIUSHUS
Ha TEMII pOCTa U HAKOIUICHUE NMPOTENHA B TKAHIX PBIOBI U IMO3TOMY 3TH PE3yJIbTaThl HE BHECEHBI B
Tab. 2.
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Taoa. 2. Ilokazarenu poCTa Kapmna IIpu KOPMJICHHUHU KOM6I/IKOpMaMI/I C KapOTHUHOUAOCOACPKAIINUMU
KOMIIOHCHTaMH

Table. 2. Growth indices of carp when feeding with compound feeds with carotenoid-containing
components

HawnmenoBanme O6mas macca, T IIpupoct | YmemsHas | Kopmosoit Bwoku-
KOMOHKOpMa HayaJio KOHeIl MAacchl, T CKOPOCTH ko3 u- BaE€MOCTb,
KOPM- KOPM- pocrTa, IIUEHT, €I. %
JICHUS JICHUS %/cyT
K-110 (Ilanagepa-AX) 139 149 10 0,002173 5,8 50
K-110 (Oxo 3o0:10T0i1) 234 224 10 0,001309 4,2 90
K-110 (koHTpOH) 81 89 8 0,002948 5,3 40

AnHanu3 JaHHBIX Ta0J. 2 MoKas3all, YTo HauOOoIbIIas CKOPOCTh POCTa rOJJOBUKA KapIa HabIro1a-
eTcs IIPH €r0 KOPMJICHUH KOHTPOJIBHBIM KOMOMKOPMOM, U HAUMEHBIIHE KOPMOBBIE K03 pHULIneHTHI
HaOJI0AaI0TCS IPU KOPMJICHUH TOJI0OBHKA Kapra KOMOMKOPMOM, CoJiepKalluM Ipenapar «Jko 30-
JIOTOI», IO CPABHEHHUIO C KOHTPOJIEM KOPMOBOH K03(h(HIMEeHT Ha JTaHHOM KOMOWKOpME HIDKE Ha
20,7 %. BunHo Taxke, 4TO HauIyyllas BbDKMBAEMOCTh HAOJIOJAETCS MPHU KOPMIIEHUHM T'OJO0BUKA
Kapra KOMOUKOPMOM € TipenapaToM «IK0 30JI0TO».

HccnenoBaHo HakoIMJICHHWE MPOTEHHA B TKAHSAX I'OJOBHKA M JIBYXT'OJOBHKA KapIa, Pe3yJIbTaThl
IIpe/icTaBjIeHbl Ha puc. 1.
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[Tanadepa-AX Dxo-3omnoroit  KoHTposs

Puc. 1. Hakoruienue mpoTenHa B TKaHIX Kapria NPy KOPMIICHHUsI KOMOUKOpMaMHu
C KapOTUHOUJOCOAECPKAIUMHU KOMIIOHEHTAMHU

Fig. 1. Protein accumulation in carp tissues when feeding with compound feeds
with carotenoid-containing onentscomp

Bunno, uro HaumydmuM oOpa3oM HaKaruIMBAETCs MPOTEUH B TeJle TOJOBHKA Kapma MoJl BO3/Iei-
CTBHUEM KapOTHHOMAOCOJEpKALIero npenapara «9K0 30J0TOM», MO CPAaBHEHHIO C KOHTPOJIEM Y
ATOW TPYMIBI Kapra coJep’kaHue MPOTeHHA B MbIIIIaxX Bbie Ha 22,9 %, U 10 CpaBHEHUIO C KOM-
O6uxkopmowm, conepxamum npenapar «Ilanapepa-AX» va 9,5 %.

B 10 ke Bpems Ui IByXIrOoJOBHMKA Kaplla HaKOIUICHHE NPOTEeHHa B TKaHAX 3(ddexkTuBHee nmpu
HCIIOIB30BaHUM B cocTaBe KomOmkopma mpenapara «llanadepn-AX». [loxg ero Bo3mercTBHEM 1O
CPaBHEHHIO C KOHTPOJIEM COJAEpKaHHME IpoTenHa B Mplmnax Bbime Ha 19,1 %. Ilpu xopmuenun
npenaparoM «3IK0 30JI0TOM» HaKOIUIEHHE MTPOTENHA BbIlIe Ha 16,9 % no cpaBHEHHIO C KOHTPOJIEM.
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N3yyeHo uMMyHOMOAYNIHpYIOIee JACHCTBHE KapOTHHOUIOCOAEPKAIIUX MPENapaToB Ha 3a’KUB-
JICHUE paH, YCTOMYUBOCTh K OaKTEpUATBHBIM HH(MEKIHUSIM U YCTOWYUBOCTD K BO3JICHCTBUIO TOKCH Y-
HBIX 3J71eMeHTOB. [Ipu mpoBeaeHUH HCClIeAOBAHUN MOAOINBITHYIO PHIOY pa3Melaid B akBapuymax
eMKOCThIO 60 JT Ipy TOCTOSTHHON a’paruu. OCYIIECTBISUIN €KEAHEBHOE KOPMIICHHE PHIOBI KOMOH-
KOpMaMH U CMEHY BOJIbI Ha 2/3 oObema akBapuymoB. Temneparypa Boabl B akBapuymax 18+0,5 °C.

Jlia ompeneneHus BIUSHUS KapOTHHOMJIOCOJEPKAIIMX IPErnapaToB HAa CKOPOCTb 3a)KUBIICHUS
paH, KapIly HAHOCWJIX PaHbl U CaJWIIA B aKBapuyMbl IS JaJbHENIIEro KopmieHus. B xone uccie-
JIOBaHM BU3YaJIbHO HAOIIOAANN U3MEHEHHE BHEUIHETO BHUIAa PbIO C HAHECEHHBIMU Ha HUX paHaMH
nepes HayajaoM KOPMIICHUSI KOMOMKOPMOM C KapOTHHOMIAMH.

YcTaHOBNIEHO, UTO B Te€UEHHUE 3-X CYTOK KOPMIICHHUS OIBITHON PhIOBI KOMOMKOpPMaMU, CoepxkKa-
IIMMHU KapOTUHOWBI, BHEITHUH BHJ paH u3MeHwicsa. Habmoganock, 4To mporece 3aKUBJICHUS paH
IIPU KCIIOJIB30BaHUU TperapaToB « ko 3osoToi» u «Ilanadepa-AX» B JaHHOM ciaydaeH Haubosee
3aMmeTeH. B To ke Bpems y phIObl KOHTPOJIBHOW TPYIIIBI U PHIOBI, KOPMHBIICHCS KOMOHMKOPMOM CO
CIUPYJIUHOM, IPOIIECC 3KUBJICHUS paH MpOoTeKal MeAJIeHHee, He ObLI0 00pa3oBaHuUs KoJulareHa u
OCHOBHOT'O BEIIECTBA, HOBOOOPA30BaHMsI KDOBEHOCHBIX COCY/IOB U Pa3BUTHs T'PaHYJISILIMOHHOMN TKa-
HU B MECTE€ TKaHEBOro jaedexTa, Kak MpH UCHoidb30BaHuU mnpenapatoB «llanadepn-AX» u «3ko
30510TOI.

Taxxe ycraHOBIEHO, 4TO B TeueHue 30-Tu cyTOK HAOII0aeTCsl MOJHOE 3aKUBJICHUE paH y Kap-
1a, KOPMHBIIErocsi KOMOMKOpMaM# ¢ KapOTHHOHIOcoAepKammmMu ripernaparamu «[lanagepa-AX»,
«9K0 30J70TOM» U CHUPYIUHON. B KOHTPONIBHOM TpyIIe pbld MPOIECcC 3aKUBICHUS paH UAET MeJ-
neHHee, a Ha 30-e CyTKM KOPMJIEHUSI COOTBETCTBYET COCTOSIHUIO paH IIPU CEMUCYTOYHOM 3a)KUBJIE-
HUU TIPU UCTIOIB30BAaHUH KOMOUKOPMOB C KapOTHHOUIOCOAEpKAIIMMHU Mpenapatamu. Takum oOpa-
30M, MPOIIECC 3aKUBJIEHUS paH y Kapna Mpu UCIHOJIb30BaHUU KAapOTHHOMIOCOJAEPIKAIIUX IIpernapa-
TOB B COCTaB€ KOMOMKOPMOB IpOTeKaeT ObicTpee B cpeaHeM Ha 70 % 1o cpaBHEHHUIO ¢ KOMOUKOp-
MaMu 0e3 KapOTUHOUIOB.

Ha cnenyromem stamne u3yyanu yCTOWYMBOCTD Kapria K OakTepuaibHbIM HHPeKiusaM. C 3Tol 1e-
JBI0 B TEUEHHUE HEJENIN Kaprna KOPMHJIM KOMOMKOpMaMH, COJIEpPKAIllMMU B CBOEM COCTaBe KapOTH-
Hompocoepxkamue npenapatsl «[lanadepa-AX», «9ko 3070Toi» U CIUPYIUHY, MTOCIIE TOTO BBE-
mu kapny mrtamMm Aeromonas hydrophyla u HaOnaroganu quHaMHKy pa3BUTHsI OaKTepUAIbHON MH-
dbexuuu, Mpu TOM MPOIOIKAIN KOPMHUTH PHIOY OMBITHRIMA KOMOMKOpMamu. J[aHHbBIE IO CMEPTHO-
CTH Kapria mpejcTaBieHsl B Tad. 3. BugHo, uto Hanbomee 3¢p(HeKTUBHBIM ITpenapaToM Jyisi 60pbObI
¢ OakTepuanbHOI MH(]EKIMeH Kapra oka3anach cyxas BOJOPOCIb CHUPYJIUHA, BBDKUBAEMOCTb PhI-
ob1 coctaBmita 100 %, mpu 3TOM SpKUX MPU3HAKOB 3a00J€BaHMS HE HAOIIOAAIOCh (OTCYTCTBOBAJIO
My4eriiasue, B3bepOIIeHHOCTh YellyH, s13Bbl). JlanHbIil 2D dexT 00bscHsIeTCS TeM, YTO (PUKOLMaHUuH
BOJIOPOCIIH SIBJISIETCS] CAMBIM CHJIBHBIM MTPUPOTHBIM UMMYHOCTUMYJISITOPOM.

Bropeim o addextuBHOCTH TIoKa3an ceOs mpenapat «[lanadepn-AX» (BBDKUBAEMOCTH COCTa-
Buia 30 %). [Ipemapat «9xo 3o0m0T0M» oKazancs HeADHEKTUBHBIM B O0pb0e ¢ OakTepHaTbHOW HH-
dexmueit kapna (100 % cmeptHOCTh). OOHAPYKEHO, YTO MOCIIE CEMH CYTOK CMEPTHOCTH Kapma
OCTaHOBWJIACh, M HaYaJICs MMOCTETIEHHBIH MMPO1IecC BOCCTAHOBIICHHUS.

[Tox Bo3aECTBEM TOKCHYECKUX BEIIECTB B OPraHU3ME PHIO MOTYT MPOMCXOAUTH MATOJIOTHYE-
CKH€ U3MEHEHHs] Ha YPOBHE MOJIEKYJI, HA YPOBHE OpraHM3Ma U Ha YpOBHE MOMYJISILUKM Wi OHoLe-
HO3a.

Bo3zaeiicTBrue TOKCHYECKHX BEIIECTB 3aBUCHUT OT MPUPOJIBI 1 XUMHYECKUX CBOMCTB 5i71a, BpEMEHU
BO3JICHCTBUS, KOHIIEHTPAIIUH, CTETICHH TTOPaKeHUsI, BUJIOBBIX OCOOEHHOCTEH PBIO U IpYrux (axTo-
poB. Jlyist ppIO CBOWMCTBEHHO MPUBBIKATH K OMPENEIECHHBIM s/laM. AJanTanus K sSigaM 3aBUCHUT OT
XUMHYECKOHN MPUPOIBI M KOHIIEHTPALUK 11a. Y pbl0 Hanbosee BrIpakeHa aJlanTallis K sjaaM opra-
HUYECKOW MPUPOJIbI U TIOYTH OTCYTCTBYET K HeopranudeckuM. B To xe BpeMsi oOHapyKeHa BbICO-
Kasl aJanTanus pel0 B €CTECTBEHHBIX BOJOEMaX K MajbIM KOHIIEHTpausaM meau [ 13].
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Ta6a. 3. BeokuBaemocTh peiO npu OakTepuaibHOM mHpekuuun Aeromonas hydrophyla u moporoBoii
KOHIIEHTPALMK MEIHOT'O KYIIOpOca B BOJE

Table. 3. Survival of fish with bacterial infection Aeromonas hydrophyla and threshold concentration
of copper sulfate in water

[IpomoKUTETLHOCTD KonmgecTBo mmoruOimeit peIObI, mT.
HaOJTIOACHWS, OakTepuanbHas HHPEKITHS [IOPOroBasi KOHIEHTPALXs MEJHOTO
CyT Aeromonas hydrophyla Kynopoca B BOJie
Kour- | Ilana- DKo Cnu- Kour- | Ilana- JKo0 Cnu-
pOJIb ¢depn- | 3omo- | pynuHA pOJIb ¢depn- | 3omo- | pynmHA
AX TOM AX TOM
1 0 1 0 0 0 1 0 0
2 2 2 3 0 0 1 0 0
3 1 0 0 0 0 0 0 0
4 2 0 0 0 0 0 0 0
5 5 0 0 0 0 0 0 1
6 0 2 0 0 1 0 1 0
7 0 2 7 0 1 0 1 1
8 - - - - 0 0 1 0
9 - - - - 1 0 2 0
10 - - - - 0 0 0 1
11 - - - - 0 0 0 0
12 - - - - 2 0 1 0
13 - - - - 2 0 1 2
14 - - - - 0 0 0 2
BepkuBaemMocTs, % 0 30 0 100 30 80 30 30

Jlig vccnenoBaHui MO BIMSHUIO TOKCUYHBIX JIEMEHTOB HA BBIKMBAEMOCTb PHIOBI MPUMEHSIIN
OOIIENPUHATBIE METOJMKH. B KauecTBE TOKCHYHOIO BEIIECTBA HCIOJIB30BATM MEIHBIH KyIOpOC
(CuS0Oy,). Cynbdar meau siBnsiercs YPp(HEeKTUBHBIM CPEACTBOM MPOTUB HEKOTOPHIX MPOCTEUINNX Ia-
Pa3sUTOB U JaeT XOpOILINe pe3yabTaThl NMPH apryiie3e, TMPOAAKTUIIE3e, TAaKTUIOTUPO3e TeTpaxume-
HO3€, TUIABHUKOBON THUJIM, 3(PPEKTUBEH NpU IPUOKOBBIX OOJE3HSAX M 3KTONApa3UTax, OJJHAKO Jie-
KapcTBa /ISl ppl0 Ha OCHOBE MENU SIIOBUTHI U PUCK TOKCHKO3a Bcerjaa cyuiectByer. Kpome storo,
JUINTEIbHOE MPUMEHEHHUE BEJET K XPOHUYECKUM OTPABIICHUSM, TaK KaK MOHBI MEIU MOTYT BbINa-
JaTh B OCAJIOK U OTKJIAQJAbIBAaThCS B IpyHTE. TOKCHYECKHE BEIIECTBA B OPTaHHU3M PBIO MPOHUKAIOT
KaK uepe3 JKeIyJOYHO-KHMIIEYHBIH TpakT, TaK M 4Yepe3 BOJAHYI cpely. Yepes3 kemyaodyHO-
KHIIIEYHBIN TPAKT Yy Kapra MPOHUKAET He3HAUUTEIbHOE YHCIO s110B. OCHOBHAS K€ Macca 0B Mpo-
HUKAET OCMOTHYECKU Yepe3 KoKy U xkaopsl [13].

JUia onpeneneHus TOKCUYHOCTM MEAM Ha Kaplie HCIOJb30BAJIM IOPOTOBYIO KOHIIEHTPALUIO
0,8 mr Cu™ B 1 1 BOzBI, peKoMeHayeMyIo aBTopamu [13]. YBenuuuBas KOHIEHTPALUIO TOTO UIIH
MHOTO COeIMHEHMS B BOJIE, CO3/1aBAIM MCKYCCTBEHHOE XPOHUYECKOE OoTpaBiieHHe pbl0. PrIOkI B pe-
3y/lbTaTe€ XPOHUYECKOIO OTPABJIEHUS HACTOJBKO OciabeBalid, YTO MOJBEPrajuch HEOIaronpusT-
HBIM yCJIOBUSIM BHeEIIHEH cpenbl v 3a0oneBanusM. OO11ast pe3uCTEeHTHOCTh OpraHu3Ma pel0 majana,
POCT U pa3BUTHE 3aMeIJISUTUCh U B Pe3yJIbTaTe OHU TMOJIN.

@dakTop BpeMEHHU MIPaeT BEIYLIYIO POJIb B ONPENEICHUN CTENEHH TOKCMYHOCTH U 0coboe 3Ha-
YeHHEe NMPHOOpEeTaeT MPU HM3YYEHUH MATOTOKCUYHBIX COEAMHEHUH, BpeqHOoe JeiCTBHE KOTOPBIX
MIPOSBIISIETCS TTOCIIE JJIUTEIBHOTO KOHTAaKTa ¢ TuapooronTamu. [losTomy aiist onpeneneHus nokasa-
TeJe TOKCUYHOCTH Cylb(aTra MEIu U YPOBHS YCTOMUMBOCTH PBHIO M3MEHSUIM BPEMS MX BBIICPKU-
BaHUs B TOKCUYECKOM PaCTBODE.

Pe3ynbpTaThl 10 BBDKMBAEMOCTH PHIOBI B BOZE MTPH MTOPOTOBOI KOHIIEHTPAIIMKA MEIHOTO KyIopoca
U KOpPMJICHHEM KOMOHMKOpMaMH ¢ KapOTHHOMIOCOJAEPKAIIMMU MIperapaTaMy TakKe MpeacTaBIeHbI
B Tabi. 3. BuaHo, uto B TeyeHue 14 cyTok KOpMiIeHUS PbIO BEDKMBAEMOCTh UX KOHTPOJIBHOMU TpyT-
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nbl coctaBuia Beero 30 %. MakcumanbHas BbDKMBAaeMOCTh HaOroAanachk y pbl0, KOPMUBLIMXCS
KoMOukopmoMm ¢ npenaparom «llanadepn-AX» (BbpkuBaeMocTh coctaBuia 80 %). 3ameueHo, 4yTo
UCIOJIb30BaHUE Ipenapara «9Ko 30JI0TON» U CIUPYIHUHBI B COCTaBE KOMOMKOPMOB HE MPHUBEIN K
MOBBIIICHUIO BBDKMBAEMOCTH PbIO B TOKCUYHBIX YCIOBHUSX BOJAHOM CPEIIBI.

Henocrarok BuTtamMMHa A OKa3bIBaeT BIMSHHME Ha KOCTeOOpa3yrolue KJIETKH (0CTeo0J1acThl) U
Ha 00MEH HYKJIEMHOBBIX KHCJIOT, BBI3bIBACT HapyIICHHE 00pa30BaHMs CKelleTa, COIPOBOXK/AIOIIee-
Csl PSIZIOM BTOPUYHBIX SIBIICHHM, M yTHETeHUE cuHTe3a 0enkoB. Butamuu A HeoOXOAUM TaKxke JUIs
o0ecrieyeHrs: TPOHUIIAEMOCTH M CTaOMIIBHOCTU KJIETOYHBIX MeMOpaH. B pesynbrate HemocraTka
BUTaMMHA A NPOUCXOAUT TOPMOKEHUE POCTA, YXY/IIEHUE [TOKa3aTeNleil KpOBU, CHI)KEHUE aKTUB-
HOCTH (hepPMEHTOB KPOBH phIO U yBeTHUEeHHE KOpMOBOTO Kodduuuenta. [Tostomy Ha crnenyromem
JTare UCCie0BaHUN N3y4anoch HAKOIUIEHWE BUTAMUHA A B II€YEHU KapIa IPHU €ro KOpMJIEHUH Ka-
POTHHOUAOCOACPKAIUMHI KOMOUKOpMaMu. Pe3ynbTaTsl Ucciae10BaHU IPEACTABICHBI HA PUC. 2.

Kak BugHO Ha puc. 2, HAKOIUIEHWE BUTaMUHA A B IE€YEHU Kapla Ipu yBEIMUYCHUM KOJINYECTBA
npemnapara «llanadpepn-AX» or 80 mo 150 mr/kr mpoucxoaut no JUHEHHOMY 3aKkoHyY. [Ipu BBOME
npenapata «9ko 3070Toi» win cnupyauHsl ot 0,55 1o 1,5 r/kr conepkaHue BUTaMuHa A B TICUE€HU
KapIa TaKXe YBEIMYMBAETCS, IOJUMHSACH IMHEHHOMY 3aKkoHy. [IpHu 3TOM HakomieHne BUTaMMHa A
IIpy BBOJE B KOMOMKOpMa mpemnapata «3JKO 30JI0TOW» 10 CPaBHEHHUIO C BBOJOM IIpenapara
«[Tanadepa-AX» 6omnbiie Ha 13,4 %, a co cnupynuHoi — Ha 5,6 %. [loaTOMy nipu HETOCTATKE BH-
TaMuHa A B KOMOMKOpMa JUIsl Kapria ciieyeT BBOAUTH Npenapar « Ko 30J0TOMN».
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Puc. 2. Hakoruienue ButaMrHa A B TIEYCHHU Kaplia MPH KOPMIIEHUH KOMOUKOpMaMu
C KAPOTUHOUJOCOAEPKALUMU KOMIIOHEHTAMU

Fig. 2. Accumulation of vitamin A in the liver of carp when feeding with compound feed
with carotene-containing components
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3AK/IIOYEHUE

[Tonmy4yeHs! JaHHBIE IO COXPAHHOCTU KapOTWHOWIOB B MpOIECCE BIAroTEIIOBOM 00pabOTKU U
IpaHyJMPOBAHUS PACCHIMTHBIX KOMOMKOPMOB JIJISl Kapria, HAKOIUICHUIO MPOTEHHA B MBIIIIAX PhIO U
32)KUBIICHUS UX PaH, BBDKMBAEMOCTH PHIO MpU OaKTepUalbHBIX WHPEKIUSAX M HeOIaromnpus THHIX
YCIIOBUSIX OKPY>KaIOLIEH cpefibl, HAKOTJICHUIO BUTAMUHA A B MBIIIIIIAX Kapria.

PexomMeH10BaHO TpOLIECC BJIArOTEINIOBON OOpaOOTKM M TPaHYJIMPOBAHUS PACCHITHBIX KOMOU-
KOPMOB ISl Kapria ¢ IeJIbI0 COXPAaHEHUS COAEepKaHUSI KapOTUHOUJIOB MPOBOJUTH COOTBETCTBEHHO
npu Temmeparypax, He npesbimatonmx 65-70 °C u 80 °C. B cocraBe KOMOMKOPMOB CEIyeT HC-
M0JIb30BATh JJIsi HAKOILJICHHS MPOTEHMHA B MBIIIIAX Kapha W 3aXKHUBJICHUS paH B 3aBUCHUMOCTH OT
BO3pacTta pbIObI mpenapatbl «Jko 3omnotoi» u «llanadepn-AX» COOTBETCTBEHHO B KOJIMYECTBE
0,55 r/kr u 80 MI/Kr; U1 MTOBBIIICHUS UMMYHHUTETA MPU BBDKMBAEMOCTH NPU OAKTEPHAIBHBIX HH-
¢bexuax — cnupynuny B Konudectse 0,1 I/KT; 1715 MOBBIICHUS BEDKUBAEMOCTH PHIOBI TPH TOKCHY-
HOCTH BOAbI — npenapat «[lanedepn-AX».

Y CcTaHOBIIEHO, YTO B 3aBHCUMOCTH OT BO3pacTa Kaprna 3((HeKTHBHOCTh KAPOTHHOUIOB B COCTABE
KOMOMKOpMOB paznuuHa. s Gonee 3¢p(dEeKTUBHOrO HAKOIUJICHHWs] BUTAMHHA A B NEYEHU Kapria
HYXXHO MCIOJB30BaTh Mpenapar «IKo 30JI0TOi», KOTOPHIA MO3BOJISET MOBBICUTH COJEPKAHHE BU-
TaMHHA B TIeYeHH Ha 9,5 % Oonbine, ueM B KoHTposie. Hakorienue nporenHa B Teie roJIoBUKa Kap-
na Bbime Ha 22,9 % mpu UCHOJIB30BAaHUM B COCTaBe KOMOMKOpMa mpermapaTa «29Ko 30J0TOi» Mo
CPaBHEHHUIO C KOHTPOJEM, a y JIBYXTOJ0BUKa Bhimie Ha 19,1 % mpu ucnosb30oBaHUU Tpenapara
«ITanadepa-AX». Haubonee a¢pdextuBer npu 3axupieHnn pan npenapat «llanadhepa-AXy». Ilpu
60pbOe ¢ GakTepuabHBIMU HH(PEKIUSIMHI Kapra BeICOKas 3(PPEKTUBHOCTD Y CIIUPYIMHBI B COCTaBE
KoMOnKopMa (BeKHBaeMocTh kapra 100 %). B TOKCHUYHBIX YCIOBUSAX Cpeibl IPU MCIOIB30BAHUU
npenapata «[lanapepa-AX» B cocraBe KOMOMKOPMOB BBDKMBAEMOCTh Kapma Bbllle Ha 63 % 1o
CPaBHEHMIO C KOHTPOJIEM.

B pesysnbrare mccnenoBaHuid MOTYYEHBI HOBBIE JaHHBIE O XUMHUYECKOM COCTaBE KapOTHHOH]IO-
CoJiep>KaInX KOMOMKOPMOB ISl Kapria, MOMyYEeHHBIX MPHU Pa3HbIX TEMIEPATypHBIX PEeKUMaxX Blia-
rOTEIIOBOM 00pabOTKH U IpaHyIUPOBAaHUS PACCHIITHBIX KOMOUKOPMOB.

[IpakTHyeckas 3HaYMMOCTb MCCIIEIOBAaHUM 3aKIIIOYAETCS B YJIyULIEHUs KauecTBa KOMOMKOPMOB
JUISL Kapra 3a CYeT MCIOJIb30BaHUS KaPOTHHOUIOCOAEPKAIIMX KOMIOHEHTOB, COLMANbHAS 3HAYH-
MOCTb — HaceJIeHHEe PeCyOJIMKH MOTYYUT OOJIbIIe KaueCTBEHHOM U /Ie1IEBOM PBIOHI.
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