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B8IMAMIHHO-AMIHOKUCTOMHO-MIHEPATbHO-ICUPOBO20

komniexcy (BAMJKK) y cknadi kombikopmy ma 11020 6nau8 Ha 2icmono2iuHy 0y008y MKAHUH NeYiHKU

Kypel-HeCy4ox.

Bcmanosneno, wo 320008y8anhs KOpMOBOi 000A8KU 3 68E0EHHAM NANLMOBO20 HCUPY Y CKIAOI
KOMOIKOpMY RNIOOOCHIOHOI nmuyi He BUKIUKAIO He2aAMUBHO20 6NIUBY HA 2IiCMON02IYHI NOKAZHUKU
neyinku Kypeti-necyuox y Il docniouii epyni, mooi ax 6 III ma IV oocnionux epynax Giomiuawomucs
decmpyKmuGHi 3MIiHU 3 OUCKOMNJIEKCAYIENO NAPEHXIMU NeYiHKU

Kypu-necyuxku, neuinka, mopgponozia, zicmonozia

IlocTtanoBka npodaemMu. BukopucrtanHs xu-
piB SK JpKepena eHeprii i He3aMiHHHX >KUPHHUX
KHCIIOT Ma€ BAXKJIMBE 3HAYCHHS y TOMIBII CUIbCh-
Korocrojaapchkoi ntuili. Hecraua ix mpu3BoauTh
JI0 3aTPUMKHU POCTY, 10 3HMXKEHHS MPOAYKTUBHO-
CTi Ta MOTIPIIEHHS SIKOCTI MPOJIYKIIii.

CyyacHa TEXHOJIOTisI TBAPUHHUIITBA TI1ABUIILYE
PU3UK BUHUKHEHHS y TBapUH METAa0OIIUYHUX PO3-
nmaniB. HaliO1apI1oro HaBaHTa)KEHHS 3a3HAE II€Yi-
HKa, SKa TpUiiMae TPsSMY YU OIMOCEPEAKOBAHY
y4acTh y BCiX BUIax OOMiHYy, a (DyHKITIOHAIBHI
3MIHM TEMAaTOIMTIB MPHU3BOAATH J0 BHHUKHCHHS
MOPYIIEHB SIK y CUCTEMax OPraHiB, TaK 1 OpraHi3-
Mi B 11iiomy [7, 8].

AHaJi3 BITUM3HSHUX 1 3apyODKHMX HAYKOBHX
nyOJiKaniid CBIYUTH NPO TE, IO B YCbOMY CBITI
BEJEThCSl TMOLIYK HOBHX BHCOKOEHEPreTHUHUX
KOPMOBHX J00aBOK, sIKi MOTJIH OW OyTH JKepe-
JIOM €Heprii 3a paxXyHOK BUKOPUCTAHHS JKUPIB PO-
CJIIMHHOTO TOXO/pKeHHs. OcobnmBa yBara mpui-
JISIE€THCS OUTBII JIEIEBUM BHJAaM KOPMOBOiI CHPO-
BUHU 13 HETPAAUIIIMHUX JDKEpeN HaIXOKCHHS
YKUPIB POCIMHHOTO MOXO/PKEHHS, B MIEPIIY Yepry
I[€ CTOCYETHCS BHKOPUCTAHHS MajIbMOBOTO JKHUPY
(2, 4].

BiTun3HsHI Ta 3apyOiKHI HAyKOBIII TOBiIOM-
JSIFOTH, IO AAaHHI PO MOP(OJIOTII0 MEYIHKH KY-
peri-HeCy4oK MaJIOBHBYEHI Ta HOCATH ()parMeHTa-
pHHi xapakrep. HegoctarHpo BUBUeHUI Mopdo-
reHe3 MEeYiHKW y MTUIll B HAMOUThIII KpUTHUYHI eTa-
nu Ta (ha3u MOCTHATAIHLHOTO OHTOTCHE3Y.

MeTorw Hamux IOCTIPKEHb OYJI0 TOCIHIIATH
riCTOJIOTIYHY OYAOBY NEUiHKH KypeW-HecydoK 3a
3TOZIOBYBaHHS y CKJIaJi KOMOIKOpMY BiTaMiHHO-
aMIHOKHCJIOTHO-MiHEPaTbHO-)KUPOBOTO KOMILIEK-
Cy i3 BBEIEHHSIM JI0 WOTO CKJIaay MaJIbMOBOTO
KHPY.

Marepiaja i meToam mocaigkenns. s nocs-
THEHHS MTOCTaBJIEHOI METH NPOBEICHO HAyKOBO-
TOCTIOJIAPCHKUI €KCIIEPUMEHT B yMOBaX MpPUBAT-
Hoi BUpoOHNYO1 pipmu “Arpouentp” [Hinpormner-
poBchkoi obmacTi. Binbip kypel-Hecydok Jyisl Ha-
YKOBOTO JIOCIiZy MPOBEIM 3TiTHO METOAMKH [3,
5]. s excriepuMeHTy BiiOpalid 4OTHUPH TPYIH
Kypeii-Hecydok Kpocy “NOVOgen brawn”, mo 50
TOJIIB Y KOKHIH, sIKI COpMYBaIIK 32 TPHHITUTIOM
aHaJIOTiB, BPAaXOBYIOUH BiK, )KHBY Macy Ta MpOJy-
KTUBHICTb.

Cxema mpoBeCHHSI HAYKOBOT'O €KCIIEPUMEHTY
HaBenieHa y Tabmuiti 1.

[Nicronoriuni 3pi3M TEUYiHKH Kypeh-HecydoK
BUTOTOBJSUTA 3TiHO 3arajlbHONPUHHATHX METO-
UK y jabopatopii ricTojorii, iIMyHOIIUTOXIMIi i
naromopdormorii HIL 6io6e3neku i eKoIoTiuHo-
ro koutpouto pecypcis AIIK JIHinponeTpoBchKo-
ro JIEP’)KaBHOTO arpapHO-€KOHOMIYHOTO YHIBEPCH-
tery [1]. 3pa3ku meqiHKU AJ1s1 TOCTIKEHb B1IOU-
panu 3 OjHIi€l AUISHKMA NPaBOi YacTKU OpraHy i
¢ikcyBanu B 10% BoaHOMY po3uuHi opmaniny.
3aranpHy CTPYKTYpy NEHiHKU BHBYAIU Ha Mpera-
patax, 3a0apBJICHUX T'€MATOKCHJIIHOM 1 €03UHOM,
3 BUKOpPUCTaHHAM Mikpockony LeicaD-
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Tabmuus 1. Cxema HaAyKOBO-roCnoAapchbKOro eKCepuMeHTy

KijabkicTh YMo0BH npOBeIeHHS 10CTInY
I'pyna roJjiB y i -
: ATOTOBYMA . . .
rpymi nepion (5 1) OcnoBHuii nepiox (120 xiod)
L; KOHTPOTIb- 50 IK [ToBHOparionanii komGikopm (ITK)
5 - —
I — nocinna 50 K HIS + 2% B A M"}K K s3amicth anamoriu
HO1 KUIBKOCT1 CO€BOi MakyxH (2 %)
5 - —
111 — nocumigsa 50 K HIS + 3% B A M"}K K 3amicth anamoriu
HO1 KUIBKOCT1 CO€BOi MakyxH (3 %)
5 - —
IV — nociigaa 50 K HIS + 4 % B A M"}K K 3amicth anamoriu
HO1 KUIBKOCT1 CO€BOi Makyxu (4 %)

M1000x200. dns doTorpadyBanHs ricromperna-
paTiB BUKOPHCTOBYBaJIM HH(POBHI ¢oToamapar
Olympus C-460 ZOOM [1].

PesyabTatn gociimkennsi. Ilimmocmimaum
KypsSIM-HECYYKaM 3TOJOBYBAJIM IMOBHOPALIOHHI
KOMOiKOpMH, 30a71aHCOBaH1 3a BCiMa MOXUBHUMH
pPEYOBMHAMHU 3TiIHO 3 PEKOMEHJOBAaHUMH HOpMa-
Mmu 17151 kpocy NOVOgen brown. Ckian komMOiKo-
pMy, IO BUKOPUCTOBYBABCS Ul TOMAIBII Kypeii-
HECY4YOK, HaBEJICHO y TaOmuIli 2.

AHami3 XIMIYHOTO CKJIaJy Ta MOKUBHOCTI KOM-
OIKOpMIiB, SKI 3TOJOBYBIM KypsIM-HECydKam 3
pizauM Binmcotkom BAMXK, cBiguuth mpo Te,
[0 BOHU TIOBHICTIO 3a0e3neuyBaii  Kypei-
HECYYOK CHEpri€l0, MOXUBHUMH Ta Oi0JOTIYHO
AKTUBHUMH PEUYOBUHAMHM 3T1THO 3 HOPMaMH TOJIi-
BIIL.

VY cknaai KoMOIKOpMY TSl Kypel-HeCy4oK KO-
utposbHoi Ta II, Il 1 IV gocmignux rpyn Habip Ta
KUTBKICTh 1HTPEII€HTIB OyJIM OTHAKOBUMHU, TLTHKH

Tabnuns 2. Penentu koMOikopmMy 1Jis Kypeii-Hecy4oK, %

I'pyna
TMoKa3HUK KOHTPOJIbHA JIOCITiTHA

I II I v
Kyxypynsza 54 54 54 54
CoeBa Makyxa 8 6 5 4
Makyxa COHSIIHMKOBA 22 22 22 22
BopomrHo M’sico-KicTKOBE 5 5 5 5
KyxoHHa cinb 0,3 0,3 0,3 0,3
[Mpemikc “MioBit” 1,2 1,2 1,2 1,2
Jlizun 0,1 - - -
MerioHiH 0,1 - - -
Momnoxkansiiigocdar 0,5 - - -
Pakymnsax 8,79 9,49 9,49 9,49
Canzum 0,01 0,01 0,01 0,01
BiTaMiHHO-aMIHOKHCIOTHO-
MiHEpaJbHO-)KUPOBUN KOMILIEKC - 2 3 4
(BAMXK)
Bceroro: 100 100 100 100
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3MiHIOBaacs KUIbKICTh COEBOT Makyxu. Y CTPYK-
Typi KOPMOCYMIIIl MepeBa)xkajii 3epHOBI KOPMH, a
came 3epHO KyKypym3u — 54 % Ta COHSIIHMKOBA
Makyxa — 22 %.

XiMIYHHUH CcKJ1a]l KOMOIKOPMIB, SIKi BUKOPHCTO-
BYBQJIM JJISl TOMIBIII Kypei-HECY4OK KOHTPOIBHOT
Ta JOCTITHUX Tpym, OyB OJM3BKUM 1 PI3HUBCA 32
MO’KUBHICTIO HE3HAYHO.

[Ipu oMy ciij 3a3HAYMTH, IO JOJABaHHS 2
%, 3 % Ta 4 % BAMXK 3amicTh cO€BOT MaKyxu
CYTTEBO TMTO3HAYMIIOCS HA 3aralibHii KajJopidiHOCTI
KOMOIKOpMY KypeW-HeCyuyoK JOCHIAHUX TpyI.
Cnip BimsHaumty, mwo nrung 11, 1T 1 IV gocmia-
HUX TPYH MepeBaxkalia KOHTPOIbHY TPYIy 3a IIUM
rmokasHukom Ha 2,5 %, 3.4 %, ta 5,1 %.

HeoOxinHo BigmiTUTH, 1O OOMiHHA €Hepris
pallioHy BIUIMBA€E Ha BaXKIUBI (Pi310J0TIUHI MPOIIE-
cH B oprai3mi ntui. Tomy, ciif 10TpUMyBaTUChH
ONTUMAJILHOTO €HEPTO-MPOTETHOBOTO BITHOILIEHHS
y pallioHi, OCKUIbKM MiABHINEHHS Koro go 190
MPU3BOUTD JI0 OXKUPIHHS 1 AUCTPOQii MEUIHKH, a
TaKO 3MCHIIEHHS MPOAYKTUBHOCTI B IJIOMY.

Enepro-nporeinoBe BiJHOLIEHHS y KOHTPOJIb-
Hiil rpyni cranoBwio 150, toxi sx y II, T 1 IV
JIOCIIIIHUX Tpynax BiamosigHo 156, 158, 161, mo
oinbmre Ha 4 %, 5,3 % 1 7,3 % MOpPIBHAHO 10 aHA-
JIOTiB KOHTPOJIBHOI TPYITH.

VY Toii e yac BBEJCHHS 10 OCHOBHOTO PaIlioHy
BAMIXK npusBeno 10 HE3HAYHOIO 3MEHILEHHS
CHUpOr0 TPOTEiHYy y pallioHax Kypeh ITOCIiTHUX
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rpyn. Bwmict mpoTeiHy y KOHTpOJi CTaHOBHB
18,63 % y 11, III, IV mocmigamx rpynax — 18,47
%, 18,40 1 18,32 %. Take He CyTTeBE 3HMIKECHHS
MPOTEiHY B AOCTIHUX TPYyMax MOSICHIOETHCS MEH-
[TUM BMICTOM CHPOTO MPOTEiHY 0e3mocepeHbo y
KOPMOBIil 100aBIii.

BBenenns 10 KOMOIKOpMY AOCHITHUX TPYIl
kopmoBoi n06aBku — BAMXK vy kinbkocti 2 %, 3
%, 4 % TpU3BENO 10 MiJBHIICHHS PIBHS CHPOTO
xupy. Tak, y KOHTPOJBbHIN TpyIi Iei MOKa3HUK
ctaHoBuB 5,0 T, Toxi IKy mocmiaHux — 5,8-6,5 T.

BaxxnuBe 3HA4Y€HHS y TOMIBII Kypei-HECY4OK
Ma€e MiHEepaJibHE JKUBJICHHS, OCOOJIMBO HAasBHICTh
y patioHi kajblio Ta ¢ocdopy 1 iX cmiBBigHO-
menHs. Bxmouenns BAMIXKK no pamiony kypei-
Hecyuok 11, III, IV mocnigaux rpyn cnpusiio mif-
BHIIICHHIO BMICTY KaJibllit0 BianmoBigHo Ha 7,0 %,
12,9 % 1 14,0 % BignosigHo. 3a BMicToM (hocdo-
Py, KOMOIKOpM NTHIII KOHTPOIBHOI Ta TOCIITHUX
IPYII iICTOTHO HE BiJIPi3HAETHCS MK COOOIO.

[IpoTeiHOBa MOBHOIIHHICTD TOIBII MTHII J0-
CSTAETHCS HE TIIBKU 3aBISIKA CHPOMY TPOTEIHY, a
HacaMIiepe]] HasBHOCTI y pallioHi Habopy HeoO-
X1AHOI KIABKOCTI HE3aMIHHUX aMIHOKHCIIOT. 3a-
BISIKM BBEIEHHIO BITaMIHHO-aMIHOKHUCJIOTHO-

MIHEPaJTbHO-)KUPOBOTO KOMIIJIEKCY KOPMOCYMIIIT
JOCHITHUX TPYI BAajocs 30a1aHcyBaTu 3a KPUTH-
YHUMH aMiHOKHCJIOTaMd. BMICT Ji3uHy, METIOHI-
HY-+HIUCTHH, TpUNTO(haHY, TPEOHIHY OyB y Me)ax
HOPMH.

Puc. 1. I'icTosioriynmii 3pi3 ne4iHKu KypKH-HeCy4KH
KOHTPOJBLHOI rpynu. / emamokcunin ma eozun. x200. LeicaDM1000.
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Puc. 2. T'icTosioriunmii 3pi3 nevyinku kypku-Hecyuku II rpynm.
Temamorcunin ma eoszun. x200. LeicaDM1000.
1- renaTouTH, 2 — CHHYCOIIHI KaImiJIspu

Ileuinka € OAHIEI0 3 HAWBAXKIMBIIIMX 347103,
110 3a0e3neuye MOBHOLIHHE iICHYBaHHS 1 QyHKITIO-
HYBaHHsI BCbOT'O OPraHi3My B IIIJIOMY, TOMY BH-
BYCHHS TiCTOJIOTIYHOI OyJOBM 3a BIUIMBY PI3HHX
KOPMOBHUX J00aBOK, J1a€ MOXJIHMBICTb BU3HAYUTH
CTPYKTYPHO-(DYHKIIIOHAJIbHUIA CTaH OpraHy.

Y HayKoOBO-TOCIIOAAPCHKOMY JTOCHTiAI BHBYAIH
¢(peKTUBHICTP BUKOPHCTAaHHA BITaMiHHO-
aMIHOKHCJIOTHO-MIHEPATbHO-)KHUPOBOTO KOMIIIEK-
Cy B KOMOiKOpMi Kypei-Hecy4oK y KibkocTi 2 %,
3 % T1a 4 % 3aMiCcTb aHAJOTIYHOI KIJIbKOCT1 COEBOT
MaKyxH.

Y KOHTpPOJBHIN TPyI YacCTOYKOBa Oy/I0Ba Op-
rany OyIa moBHicTIO 30epexena. YacTouku goope
BupaxeHi. J[uctpodiuHo-gereHepaTuBHI 3MiHU Y
napeHximi oprany BiacyTtHi (puc. 1). Po3mipu re-
MaTOIUTIB PIBHOBEIHWKI. Slapa KIIITUH OKpPYIJI,
YiTKO KOHTYPOBaHIi, JICII0 3MillleH]1 Ha mepudepio
kmtuH. [{uTomnasma remaTouuTiB OJHOPIAHA, Pi-
BHOMIipHO 3a0apieHa. CHHYCOIIHI KamuisgpHu Mo-
MIpHO 3alI0BHEHI €pUTPOLIMTAMH.

Honasanus 10 komOikopmy 2 % BAMIXKK 3a-
MICTh aHAJIOTIYHOI KiJIbKOCTI CO€BOI MaKyXH, IO-
Ka3ye 1110, TICTOJIOT1YHA CTPYKTYpa MEUiHKH MTUII
HE Ma€ BHPAXEHUX MOpyIIeHb. YacToukoBa Oymo0-
Ba opraHa 30epe)keHa, MPOTe YiTKI MEXI1 IMEeU1HKO-
BUX YaCTOYOK HE BH3HaAuUaloThCs (puc. 2). 3abaps-
JICHHSI IUTOIJIA3MH TEMaTOlUTIB piBHOMIpHE. ['e-
MAaTOLUUTH PO3TALIOBaHI HE LIUIBHO, PO3MIPH iX

pIBHOBENUKI. Slnpa KITHH BEIUKI, OKPYTJIOi Gop-
MU 3 YiTKO BUPKEHUM SIIEPIIEM, JCIIO BiJITiCHE-
HUM Ha nepudepiro. CHHYCOIIHI KarmJIsipy moMip-
HO PO3IIMPEHi, B MPOCBITax pO3TALIOBaHi po3pi3-
HEHI €pUTPOLIUTH.

3romoByBaHHs KoMOikopmy nTumi 3 3 %
BAMXK uacroukoBa OymoBa Me4iHKU BUpPAXKEHa,
ajie MICUSMHU BUSIBIISIETHCS TMCKOMILICKCAIlis Te-
naroruTiB (puc. 3). Kinituau mapenximu 13 ciab-
KO BHPAXCHOIO 3EpHHUCTICTIO, PO3TAIIOBaHi He
iiapHO. Jleski KIITHHM TOMIpHO HaOyOHSBiI,
MICTATh 06a30(iIbHY LUTOIIA3MY, iX HUTOIIa3Ma
Herpo3opa. Oxpemi sIpa TEMaTOUMTIB MalTh
O3HAKH MIKHO3Y a00 pekcucy. Jleski AUISHKU Te-
YiHKH MarOTh IUPKYJISATOPHI PO3JIAJIH, IO MPOSIB-
JSIIOTHCSI BEHO3HOIO TiMepeMi€lo alfiHYyCiB.

3a gonaBanus 4 % BAMXK y kxomb6ikopMm Ky-
peii-Hecydok IV nocminHiil Tpyni BHSBIEHO, IO
CTPYKTypa TeqiHKH 30epexeHa. ['emaronutu ne-
110 301sIbIIeHI y 00’ €Mi, KOHTYpHU KJIITHH HE BHpa-
KEH1, IHUTOIIa3Ma HE Mpo30pa, ThMsHA abo 13
ci1abKo BUpPaKEHOIO 3epHHUCTicTIO. OKpemi rema-
TOIUTH MICTATHh JPiOHI Bakyosl B ITUTOILIA3Mi
(puc. 4). Slapa renaTouuTiB BEIHKi, OKPYTIIOi (o-
PMU 3 YITKO BUPOKECHHUM sifiepiiemM. Jleski KIiTHHA
MarOTh O3HAKH KapiOMiKHO3Y.

BucHoBkH. Y pe3ynbTaTi NPOBEICHUX HAYKO-
BHUX HOCJIDKEHB ITi Yac TiCTOJOrIYHOrO JIOCIIi-
JUKeHHs1 medinku Kyped-aecyuoxk I IL III 1 IV
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Puc. 3. T'icTrosioriunmii 3pi3 nevinku kypku-aecyuku Il rpynn.
T'emamoxcunin ma eoszun. x200. LeicaDM1000.
1- remaronuTH, 2 — CHHYCOI/IHI KaImiJispy, 3 — EHTpajbHa BeHa

Puc. 4. I'icTosioriynmii 3pi3 ne4inkn kypku-Hecyuku IV rpynn.
T'emamoxcunin ma eosun. x200. LeicaDM1000.
1 — remarouuTy, 2 — CHHYCOiHI Kamijaspu, 3 — [IeHTpalbHa BeHa

JOCTIAHUX TPy BCTAaHOBJIEHO, 1110 MIKPOCKOITIYHA
CTPYKTypa "yacTouok 30epexena. [Ipote, y kypeit
III rpynu BiAMIYalOThCA NECTPYKTUBHI 3MIHU 3
JTUCKOMILIEKCAII€l0 mapeHximMu nedinku. [lepeBa-
YKHA OIIBIIICTH TeMaTONUTIB HAOYOHSBIII 3 HEpiB-
HOMIPHO 3a0apBICHOI0 IUTOILIA3MOIO, IO CBiJI-
YHUTH MPO HASBHICTH 3€PHUCTOI TUCcTpodii oprany.

[TosiBa piOHMX KMPOBUX KPAIUIMH y LHUTOIIA3MI
remnarouuTiB Kypeu IV mociinHoi rpynu cBiIUNTH
PO HE3HAYHE MOPYIICHHS JIiITi THOTO OOMIHY.

IlepciekTHBOIO MOJANBIIMX IOCTiIKEHb
Oylle BHBUCHHS BHUINE3a3HAUYEHHX KOPMOBHX JO-
0aBOK Ha XKUPHOKHCIOTHUH CKIIa S€Ib.
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OCOBEHHOCTU T'HCTOJIOI'HYECKOI'O CTPOEHMSA IIEYEHU KYP-
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Lnenponemposckuii 20cyoapcmeentbvlil azpapHo-3KOHOMU4ecKull ynusepcumem, 2. [{nenponemposck

H3yuena s¢gpexmuenocms  ucnonv308anus  BUMAMUHHO-AMUHOKUCIOMHO-MUHEPATbHO-IHCUPOBO2O
komnnexca (BAMIKK) 6 cocmage kombuxopma u e2o enusHue Ha 2UCMON02UYecKoe cmpoenue nedeHu
Kyp-HecyuieK. YcmanoeneHo, 4mo CKapmausanue Kopmogol 000asKu ¢ 86edeHuem naabM0OB80O20 HCUpa 8
cocmage KOMOUKOpMA NOOONBIMHOU NMUYbL He 8bl3bl8ANI0 HEe2AMUBHO20 GNUAHUSL HA SUCTNOIO2UYEeCKUe
nokazamenu neyenu Kyp-rHecyuek 6 Il onvimuoiu epynne, a 6 Il u IV onvimuulx epynnax ommeyaromcs
0ecmpyKmugHble UsMeHeHUs: ¢ OUCKOMNILEKCayusl NApeHXuMbl neyeHu

Kypui-necywiku, neuens, mopghonozus, 2ucmonozusn




