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CYMICHI TIOCIBU HACTHHA KYKYPY/3U I COI HA
CHJIOC 3A HOBOIO TEXHOJIOI'TEIO

Texnonozia eupouysanus CYMICHUX HNOCIGi6 HACIHHA KyKypyosu i coi Ha
cunoC 000amK080 KAOHac 000Ip 2ibpudie i copmie yux KyIbmyp 3a mepMiHaMu
BU3PI6ANHS POCTUH, YPOICAUHICINIO | 6MiCTHOM 6 ix eecemamueHii maci bionoaiuHo
AKTNUGHUX — PEHOGUH, U0 CHPUAIOMb  NIOGULYEHHIO  JHCUPHOMOIOYHOCTI  ma
nrodwyocmi xkopie. J[na ii peanizayii pospobrena Ho8a KOHCMpPYKYIa cieanku Ons
OOHOHACHO20 CYMICHO20 00306AHO20 UCIGY HACIHHA 080X CLIBCLKOZOCHOOAPCHLKUX
KYJAbIMYp, aKka 300esnedye 3a0ame HepeyeanHs HACIHHS PISHUX KYIAbIYDP KOJICHOMY
PAOK0GI Ma 6i0NOGIOHUTI KPOK POMIUe HHSL HACIHHA KONCHOI KYIbINYPU.

Knwuoei cnosa: xyxypyosa, cos, nocisu, cisanxa, cunoc, epexmusHicme.

JlomiNBHICTL 3aCTOCYBaHHS THX UM 1HIMMX KOPMOBHX KYJILTYP IIOJSTac HE
TITLKA B TOMY, MO0 JOCATTH BECOKOTO IX BpPO’XKaro, a B IIEPIY YEPTy B TOMY, IMOO
oJiepKaTi HaflBUIMA# BUX1 TBAPMHHHUITLKO! IPOAYKIIT 3 pO3paxyHKY Ha OJMHUITO
3eMeNBHOI oM. Y MEOMY BIAHOIICHHI CYMICHI MOCIBH HACIHHS KYKYPYA3H 1 coi
Ha CHIIOC 3aCJIyTOBYIOTH BEIHMKOI YBarH.

JIOTIBHICTE 3aCTOCYBAHHS CYMICHUX MOCIBIB KYKYPV/3H 1 €Ol Ha KOPM 1
CHJIOC HAyKOBO 3’sCOBaHa 1 NPAaKTHYHO JOKa3aHa ITE B CEPEHI MUHYJIOTO
ctomTTs. [Ipy mbOMy IPOMOHYBATIOCh IIPOBOIUTH MOCIBH HACIHHS ITUX KYJILTYDP B
ONMH PSIOK, depe3d psamok [1] abo BHUCIBaTH CHEpINy pPSAKOBHM CIIOCOOOM
KYKYPY/3y, a HOTIM depe3 JesKuil MPOMDKOK dacy HaclHHS cOl HOIEpEK PsUIKIB
kykypymsu [4]. Tak 9m iHakimme, BHUCOKa ©(pEKTHBHICTH 3aCTOCYBAHHS TaKUX
CYMICHUX TIOCIBIB 6yJ1a 6€3CYMHIBHOIO.

B TImcruryti tRapmmauntea HAAH y 2001—2006 pokax mpoBeaeHa
TEXHIKO-€KOHOMITHA OIIIHKA 3aCTOCYBAHHS CYMICHMX ITOCIBIB KYKYPYI3H 1 coi Ha
CHJIOC 3a PI3HMX HOPM BHCIBY HAciHHS IUX KYJBTYP Ta 3aCTOCYBaHHSIM PI3HHX
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croco6iB MociBy. Bylno BCTaHOBJIEHO, IO MOCIB HACIHHS IUX KYJIBTYP B OJWMH
PAIOK 3a HOPMH BUCIBY HACIHHS KYKYpyJA3HM 25 kr/Ta, a HaciHHA coi — 40 kr/ra
O6ynu HaOLTE edeKTHBHUM, TOPIBHSAHO 3 IHIMMMH BapiaHTAMH 3aCTOCYBAHHSA
cyMicHMX TOCIBIB. [lopiBHSHO 3 OJHOBHAOBHM MOCIBOM KYKYPVA3H, CYMICHI
IIOCIBH BHINE3a3HAYCHAM CIIOCOOOM 3a0e3leuyBalil 3pOCTaHHS BHXOAy 3 | ra
obMminHO1 eHeprii Ha 11,5 %, meperpaBHOTO MpoTeiny — Maitxke BaBidil. Koedirmient
eHepreTHaHOl eekTHBHOCTI HpH IHOMY 3pocTaB B 1,08 pasm, a mpuporneHa
eHeprisa nieumyBaiack Ha 18,1 ['Jx/ra abo Ha 11,9 % [3].

Buxig xopMompoTeiHOBUX OJMHUIEL 3 1 Ta CYMICHOTO TOCIBY KYKYPYA3H 1
coi 3poctaB Ha 25,1 1/ra, To6To Ha 41,1 %, TOpIBHAHO 3 BPOKAMHICTIO
OJTHOBHJIOBOTO TIOCIBY KYKYpY/I3H [3].

BuMicT meperpaBHOTO IPOTEIHY B CHIIOCI, 3aTOTOBICHOMY 13 BETETaTHBHOI
MacH KYKYPVA35IHO-COEBHUX TOCIBIB, 3pocTaB Ha 40 %, a xupy — Ha 30—40 %.

IIpy 3aMiHI B KOPMOBHX CYMIINIKAaX KOPIB MOJOYHOTO KOMILIEKCY
«Kytysiekay lacturyty TBapumHMIITBA HAAH XyKypym3sgHOTO CHIIOCY Ha
KYKYPYA3SHO-COEBUH cepeTHROMO00B HaI0l MOIOKa MiBHIMYBamuchk 3 21,39 +
0,56 1o 24,35 £ 0,01 xr, To6TO Ha 11,3 %. [Ipn 1IBOMY KHUpPHICTE MOJIOKA 3pOcTala
Ha 0,2 % abcomoTtaux 3 3,61 j10 3,81 % [2].

[TigBuIeHAS KUPHOMOIOTHOCTI KOPIB [2, 4] Ta BUXO/Y TEIAT 3 pO3paxXyHKY
Ha 100 xopiB [2] MOXHA MOSICHUTH OIOMOTIYHOI CHENU(ITHICTIO BETETATHBHOI
MAacH coi, 30KpeMa BUCOKUM BMICTOM 130(pIaBoHOIIR [2, 6].

Ha ocHOBI KOMIUIEKCY HayKOBHX JIOCILIKEHE OVJIO 3p00IEHO BHCHOBOK IIPO
JIOTIUTBHICTE TMAPOKOTO 3aCTOCYBAHHS B MOJIOUHOMY CKOTapCTBI CYMICHHX TIOCIBIB
KYKYPY/I3H 1 col Ha CHIIOC, IIPOTE peaisaIiis Iiei HayKoBoi poOOTH Y BUPOOHUIITBI
CTpUMyBallach depe3 BIACYTHICTH CIBANOK, Ski O JaBalW 3MOTY OJHOYACHO
BHCIBaTH HAciHHS TIMX KYyIBTYP 3a pEeKOMEHJoBaHHMH HopMamu. Came
VAOCKOHAJICHHS TEXHOJIOTII CYMICHOTO ITIOCIBY HACIHHS KYKYPYI3H 1 coi cTaio
IIPEIMETOM HAINX MOANBIINX JTOCTI/KEHb.

Metoauka poGorm. llareHTHMH HOMIYK NPOBOAMBCI 3  METOIO
OPHTIHAILHOTO BUPIIMEHHS 33184 CTOCOBHO OJTHOYACHOTO HOPMOBAHOTO BHCIBaHHS
HaciHHsI KYKYPY/A3H4 1 coi B OJIMH PSIOK 3a CYTTEBOTO 3HMKCHHSI €HEprosaTpar Ta
JFOICHKOT TIparti.

HayxoBo-gocmiiHa po6oTa IpOBOHIACE SIK ITIO/O YIOCKOHATIEHHS CIOCO0Y
BHPOIIYBaHH: 3€J€HOI Mach B CYMICHHX IIOCIBax KYKYPY/3H 1 coi Ta IiABUITICHHS
ii OlomorivHOI MIHHOCTI, TaK 1 PO3POOKH TEXHIYHOTO 3aco0y — CIBANKH, IO
3abe3IeTye HOpMOBaHe BHCIBaHHS HAaCiHHA abo K KYIBTYDP B OJMH PSJIOK 32 OJIMH
MIPOX1]] BUCIBHOTO arperary.

VY mociiiax BUKOPUCTOBYBaNHW cepiifny ciBaiaky CT3-3,6 Ta HOBY, sKa Oyia
cKOHCTpYHoBaHa KOoHCTpYKTOpchkuM Otopo ITAT Enpeopri «UepBoHa 3ipkay
CYMICHO 3 HAYKOBIUIMH XapKIBCBKOTO HAIlIOHATHHOTO TEXHITHOTO VHIBEPCHUTETY
CLTBCBKOTO TocmoaapeTBa iMeHi [letpa Bacwienka. Bei HaykoBi JociiKeHHS
BHKOHAHI 3a 3araJIbHOIPUAHITIMI METOIUKaMI IIPOBE/ICHHS JIOCHLIIB ¥ TOILOBHX
VMOBax.
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Mpwn 3actocyBaHHi ciBaikn CT3-3,6 AnA BUCIBaHHA CyMilli HaCiHHA
KYKypygsn i coi ofepXXyBasiM MOCiBA, B SKWX XaOTUYHO i 6e3cUCTeMHO
YepryBa/iIMCb POC/IMHK Tiel UM iHWOI KynbTypy. Hanpuknag, nicns gBoX pociviH
KYKYpYyZA3n pocnun Tpu cTebna coi uuM, HaBraku, pocau Tpu ctebna KykKypyasu, a
notiMm - 2 ctebna coi. 3a TakMX YMOB He [ocArasiacb MakCYMaslbHO MOX/IMBaA
BPOXalHiCTb MOCIBIB.

B1KOpWCTaHHSA OAHOYACHO [BOX BMCIBHUX arperaTiB (MepLumii Ais HacCiHHSA
KYKypyA3n, cnigoMm apyrui - ans coi), wob BuTpMMaTi HOPMW BUCIBaHHSA 060X
Ky/bTyp B OLMH PSA0K POC/MH, TakKoXX He 3abe3neyyBasio AKICHUX MOCIiBiB,
OCKI/TbKW 4acTO HaciHHA 060X Ky/bTyp He Nonajaso B O4MH PALOK, a PO3MiLLeHHS
POCNMH LMX KyNbTYp TaKoX 6Y/10 Xa0TUUHMM.

3acTocyBaHHS HOBOT CiBaviKM (puUC. 1) 419 BUCIBY HaCiHHA KyKypyfasw i coi
3a HOBMM cnocobom 3abe3nevyBasio pPiBHOMIPHe PO3MILLEHHS POC/INMH 060X BUAiB B

OfiHOMY PSLKY.

Puvic. 1 3arasnbHuin BArsL MOCIBHOMO arperary A/ CyMiCHOMO BICIBY HaCiHHS ABOX
CiNbCLKOrocrofapChbKNX KyrbTyp

CiBaslka  npusHadeHa A1 CYMICHOro  BMCIBY — HaciHHA  [ABOX
Ci/TIbCbKOrocnofapCbKnx KynbTyp B OAUH PALOK 3 3a4aHNM YepryBaHHSAM HaCiHHSA
Pi3HNX KynbTyp Ta PisHMM KPOKOM iX BWUCIBY MO [OBXWHI psAgka. CiBasika
Bunyckaetbcst [MAT «ENbBOPTI» Yy BOCBMWPSIAKOBOMY BapiaHTi, a 3a
3aMOB/IEHHAMM i LLICTHaALATUPALKOBOMY.

KoxHa nociBHa cekuia (puc. 2) BK/IoYae pamy 11, gka  LWapHipHO
NPUELHYETLCA [0 paMu CiBa/IKM 3@ AOMOMOrOH  LLapHipPHO-MapasieporpamMmHoro
MexaHiamy 12. Ha pami 3akpinneHi nepwnidi 9 i gpyrnin 7 nHeBMO-MeXaHiYHi
BUCIBHI anapaTtu, siki MatoTb CBOI 6yHKepW A1s HaciHHA, BignosigHO 8 i 10. 3Hu3y
[0 pamu cekuii 11 3akpinneHi rpygKoBiagig 1, nepLumnii 4BOAUCKOBUIA COLLHKK 2 3
OMOPHO-MPUKOYYBa/IbHAMW KoflecaMn 3 Ta [ipYruii BOAMCKOBUIA COLLHUK 4. 3a
COLLUHMKaMWN PYXaeTbCA CMapeHUid MNPUKOYYBa/lbHUIA KOTOK 5 3 Baxkenem 6
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PerynioBaHHsA 1A0ro MPUTUCKaHHA 40 I'pyHTY. KOXHWIA BUCIBHWMIA anapaT Mae
aBTOHOMHWIA MeXaHi3M MpuvBOAYy Ta KOMIM/IEKTYETbCA 3MiHHUMK AMCKaMK An1sl
BUCIBY PI3HMX Ci/IbCbKOrOCNO4apCbKNX KynbTyp 3 PisHMMK Hopmamu. CiBanka
CKOMMNJIEKTOBaHa [Ns BUCIBY 16-TW PIi3HMX CiflbCbKOrOCMnofapCbKnX KymnbTyp.
FNnbuHy BUCiBY HaCiHHS MOXKHa peryntoBatu Big 4 o 10 cm. LLunpuHa mixkpsagb
70 cm. Poboua LIBUAKICTb BUCIBY HaCiHHSA 3MiHIOETbCA Big 4,7 Ao 12 kw/rog.

9 10

Puic. 2. 3aranbHuii BUrsg, NMOCIBHOI CeKLT CiBa/IKM 4719 CyMICHOrO BUCIBY HaCiHHS
[BOX CiflbCbKOrOCMofaPCHKIX KybTYP

1- rpyHTOBIABIfA, 2 - NEPLUMIA ABOAUCKOBUIA COLLHMK, 3 - OMOPHO-NPUKOYYBa/IbHI
Korneca, 4 - Jpyruii [BOAVICKOBUM COLLHMK, 5 - MPUKOYYBa/TbHWIA KOTOK, 6 - BaXKi/ib
peryitoBaHHs NPUTUCKaHHS MPUKOYYBATbHOMO KOTKa, 7 - ApYruii BUCIBHWIA anapar, 8 -
[pYyrnin 6yHKep , 9 - mepLumiA BUCIBHMIA anapar, 10 - nepuuii 6yHkep, 11 - pama, 12 -
napasiesiorpamHa nigsicka

HoBwuii cnoci6 BUPOLLYYBaHHS CYMiCHMX MOCIBIB HaCiHHA KyKypyasw i coi Ha
CU/I0C BK/KOYaEe Jo6ip ribpugis i copTiB UMX KynbTyp 3a TepMiHamy BM3piBaHHSA
POC/NVH, YPOXKaMHICTIO i BMICTOM B 1X BereTaTuMBHIA Maci 6i0/IOriYHO aKTUBHUX
PEYOBVH, WO CPUAIOTb MiABULLLEHHIO YXMPHOMOIOYHOCTI Ta M/I0AKYOCTI KOpIB.
Cnoci6 TakoX BK/OYae MeBHY MNiArOTOBKY IPYHTY, BUCIB HacCiHHA, AOrnsj 3a
nociBamu i CKOLLYBaHHsI BEereTaTMBHOI Macu POC/IVMH Y (hazax MovaTKy BOCKOBOI
CTUINOCTI 3epHa KyKypyfsn i MOBHOrO Hamey 606ukiB coi. CopTu col
3aCTOCOBYHOTLCS 32 YMOBW, LLIO BMICT i30(0/1aBOHOIAIB, L0 MO3UTMBHO Br/IMBaOTH
Ha BILTBOPEHHS i XXMPHOMO/IOUHICTb KOpIB, NepeBuLLye 1,5 % B abCONMOTHO CyXiiA
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pedopuHi. CyMicHAH MOCIB 1X HACIHHS BUKOHYETHCS 13 PO3PAXYHKY, IO Ha OJHY
JacTHHY KYKYPY/I3H MpUIaaae JeKUIEKa YacThH cof [S].

1. TexHiko-excmyaTaniiiHi MOKa3HUKH CiBAJIKH [IJIs1 CYMiCHOT0 BHCIBY HACiHHS

OauHuLj 3HaueHHs
MokasHuku ! :

BUMIpIOBaHHS noKasHuKis
LunpuHa mixxpsaaaa cM 70,0
LLinpnHa 3axBaTy ciBanku M 56
LLBnakicTb ciBanku KM/rog 4,7-12,0
NnbuHa 3apobkn HACIHHA B FPYHT cMm 4-10
KinbkicTb kKynbTyp, fiKi BUCiBalOTbLCA B OAUH pAAOK NO 2
BCili LUINPVHI ciBanku 16
ArperatyeTbcs 3 TPakToOpoMm Knac 2,0
BucisHi anapaTtu NHEBMOMEXaHiYHi
KinbkicTb BUCIBHUX anaparTiB Ha NOCIBHIN cekuii ABa

B ocHOBY crioco0y BHpOIYBaHHS KyKYPY/I3SHO-COEBOI CYMIIT ITOCTaBIeHa
3a7a4a OTPUMAHHS BHCOKOIPOJAYKTHBHUX arpoOiONCHO31B IIPH  BHPOIIYBaHHI
3€JICHOT MacH 3a3HaYeHUX KYIBTYP Ha KOPM TBapuHAaM, sKa Ma€ JIOCTaTHLO BICOKY
SHEpPTeTUYHY, TPOTCIHOBY, IIMIMHY IIHHICTh, & 3a 3aroTiBIl CHIOCY 13
OJHOBHJIOBHX MOCIBIB KYKYPY/3M 3€JIcHa Maca Mae 3HaYHO HIDKIY IIIHHICTD.
[Nomepeani TOCTIPKEHHS 3aCBLTIVIOTh, IO HOPIBHIHO 3 KYKYPY/3SHAM CHIOCOM,
CHJIOC, 3arOTOBICHHM 13  KYKYpYJ3SIHO-COE€BOI  CYMINMi, BHpOINEHOI 3a
VAOCKOHAICHOIO TEXHOIOTIER0, Ma€e TaKOK KpaIly BiTaMIHHY 1 aHAOOMIYHY JIIT0, IO
[IO3UTHBHO BIUIMBaE Ha BIITBOPIOBATIBRHY, 3aXWCHY (YHKIIIO TBapwH Ta iX
OPOAYKTHUBHICTE il BIUTMBOM OUIBIIOTO BMICTY B 3eleHiM Maci 1 cmiioci
130(hIIaBOHOITIB.

HapormyBaHHSI 00CsITiB 3aTOTIBIL KYKYPY/A3IHO-COEBOTO CIIIOCY CIIPHUSTHME
CTBOPCHHIO TIOBHOITIHHOI KOPMOBOi 0asW JUIS TIWIOPIYHO OJHOTHITHOI TOJIBII
BHCOKOIPOJYKTUBHHUX KOPIB. Takuii cuioc € Jayxe BaXIIMBHM SIK JUIST JOCSITHEHHS
BHCOKOI MPOAYKTHBHOCTI KOPIB, TaK 1 BIATBOPIOBANBHOI (PYHKINI, 3pOCTAHHIO
CTPOKIB TOCIIO/IapCHKOTO BUKOPHCTAHHS MOJTOTHHUX KOPIB.

BucHoBkn

1. HoBuif cnoci® oAHOYaCHOTO BHCIBaHHS B OJHH PSIOK HAaCIHHA
KYKypy/J3m 1 coi 3abeslieuye oJiepKaHHS BHCOKOBPOXafHHX arpoIleHO3iB,
IIJIBUINICHHS] TIOKMBHOCTI 3€TE€HOI Macw 1 CHJIOCY SIK 34 CHEPTETHYHOIO,
MPOTEIHOBOIO, TaK 1 G10JIOTITHOIO IIHHICTIO.

2. CkoHcTpy#ioBaHo 1 anpoOOBaHO BHCOKONPOAYKTHUBHY CIBAIKY IS
CYMICHOTO TTOCIBY HACIHHA KYKYPV/I3H 1 cOi Ha 3eTeHUI KOPM 1 CHIIOC.
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