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1 MIHICTEPCTBO OCBITU | HAYKW YKPAIHW OEPXKABHUIN 3AKNAL
& 3HanaeHo nocunanb: 0,01% id: 1

«JIYTAHCbKU HALIOHANBHUW YHIBEPCUTET IMEHI TAPACA LLEBYEHKA»

®AKYJIBTET TEXHOOT I TA IHOOPMALIVMHWNX CUCTEM KAGELPA MPODECINHOI OCBITU
PECTOPAHHOIO | TYPUCTUYHOT O BIBHECY CUJTAK CEPTIA ONNEKCAHOPOBUY ONTUMI3ALLIA
KOHCTPYKTUBHUX XAPAKTEPUCTUK EKCTPYLEPA ONA 3ABE3MEYEHHA AKICHOIO TA BUCOKO
EQEKTUBHOIO MPOLECY EKCTPYYBAHHA KOPMIB 014 TBAPUH KeanidikauinHa poboTa 3a
cneuianbHicTio 015.37

&4 3nanaero nocunatb: 0% id: 2
«lMpodecinHa ocsiTa»

OCBiTHbO-NpodeciiHa Nporpama

84 3nanaero nocunats: 0,01% id: 3
«ArpapHe BUpobHULITBO, NepepobKa CislbCbKOrocnoaapCbKoi NpoAyKLii Ta Xap4yoBi TEXHOOrii»

Ocobuctnm nignuc - C. O. Cnnak HaykoBuin KepiBHUK - K.T.H.,
poueHT, [1. B. CaBeHok (nignuc) (nocaga, HAayKOBUIN CTYNiHb, HAYKOBE 3BaHHS, iHiUiann,
npizsuile) 3aB. kadeapwu - K.M.H., goueHT, B. B. bypayH_ (nianuc) (nocaaa,

HayKOBMI CTYNiHb, HAYKOBE 3BaHH4, iHilianu, npissuwte) JlybHu - 2026 2 MIHICTEPCTBO OCBITU
| HAYKW YKPATHU OEPXKABHUW 3AKIAL

& 3HaipeHo nocunaxb: 0,01% id: 4
«JTYTAHCbKUIN HALIOHANTbHUW YHIBEPCUTET IMEHI TAPACA LLEBYEHKA»

®AKYJIBTET TEXHONOT I TA IHOOPMALIVMHWX CUCTEM KA®ELPA NMPOPDPECINHOI OCBITU
PECTOPAHHOI O | TYPUCTUYHOTI O BIBHECY 3aTBepaxyto: [lekaH aKynbTeTy TEXHONOrin Ta
iHOpMaLiNHUX CUCTEM MorunbHun I A. IHauBigyansHUI NnaH 3006yBaYvya BULLOI
OCBITW WOA0 BUKOHAHHA KBasidikauinHoi poboTtn 1. Cunak Ceprin OnekcaHgpoBuy (npizsunule,

iM’'s, no 6aTbkoBi 3g06yBava) 2. PaKybTET TEXHONOTIN Ta iIHPOPMALINHNX CUCTEM 3.
CneuianbHIiCTb

[ 7 3HanaeHo nocunanb: 0,01% id: 5

«[podhecinHa ocBiTa. ArpapHe BUpobHULTBO, NepepobKa CibCbKOrocnoaapcbKoi NpoaykKLii Ta
Xap4oBi TEXHOOFIi»

4. Kacdenpa npodecinHoi oCcBiTN pecTopaHHOro i TypuctnyHoro 6isHecy 5. HaykoBun KepiBHUK
CaBeHOK IMnTpo Banepinosuny, K.T.H., AOLUEHT (npi3BuLle, iMm’'s, No 6aTbKOBI, HAYKOBU CTYMiHb,
BYEeHe 3BaHHA) 6. Tema KBanidikaLinHol poboTn ONTUMI3aLisd KOHCTPYKTUBHUX XapaKTepUCTUK
eKCcTpyaepa a5 3abe3nevyeHHs AKICHOro Ta BUCOKO e(PEKTMBHOIO NMPOLLECY EKCTPYAYBaHHSA
KOpMiB 015 TBapuH 7. TepMiH nofaHHA poboTu Ha Kadhenpy 08.05.2026 p. BiomiTka TepMiH
3axo4m Npo BUKOHaHHSA BUKOHaHHSA 1. Bubip Temun kBanidikaLuinHoi poboTn, BUBYEHHS
10.10.2025 HayKOBOI niTepaTypu, 3aTBEPOXKEHHSA TEMU N KepiBHUKA. 2. Po3pobka nnaHy poboTn,
BW3Ha4YeHHA meTun, 14.11.2025 3aBaaHb, 06’eKTy, NpegMeTy, MeTOAIB AoCnia)XeHHs. 3. PoboTa
Had TeopeTU4HOot YacTuHo 05.12.2025 kBanidikauinHoi poboTu, aHani3 niTepaTypHUX O)xepen.
3 4. MofaHHA TeopeTUYHOI YaCTUHM KBanidikauinHoi 19.12.2025 poboTn Ana nepLuoro YNTaHHS
HayKOBMM KepiBHUKOM. 5. YCYHeHHSA 3ayBa)KeHb, ypaxyBaHHsA 16.01.2026 pekoMeHaaLin
HayKOBOIO KepiBHMKa, NOAaHHSA TEOPEeTUYHOI YaCTUHM KBanidikauinHol poboTn Ha gpyre
YMTaHHA. 6. Po3pobka TeXHONOriYHOI i KOHCTPYKTOPCbKOT 30.01.2026 YyacTnH poboTu.
MoeTanHun aHani3z Ta obroBopeHHs pe3ynbTaTiB gocnigHoi poboTu. 7. MNoaaHHS nepLlioro
BapiaHTa pocnigHoi YactuHu 20.02.2026 kBanicikauinHoi poboTn Ha nepesBipKy HaykoBOMY
KepiBHMKOBI. 8. YpaxyBaHHSA pekoMmeHaauin HaykoBoro 06.03.2026 kepiBHMKa, 36arayeHHs
poboTn 0OOaTKOBUMMK OOCAIAXXEHHSAMW, MPOBEAEHNMM Nif Yac NMPaKTUKW, NiAroToBKa BapiaHTa
poboTu 4O NonepefHbLOro 3axmcTy poboTn Ha Kadeapi. 9. NMonepedHin 3axmncT poboTn Ha
Kadenpi. 20.03.2026 10. loonpautoBaHHA KBaNidikauinHoi pob6oTn 3 03.04.2026 ypaxyBaHHSAM
peKkoMeHpauin nicnsa nonepefHbLOro 3axucTty poboTu Ha kadenpi. 11. NMogaHHA kBaniikaLinHoi
po60Tn HaykoBoMy 17.04.2026 KepiBHMKOBI Ta peLeH3eHTOoBI Ha MiArOTOBKY BiAryKy 1 peueHsii.
12. NopgaHHA Ha Kadeapy ocTaTo4yHOro BapiaHTa 08.05.2026 kBanidikauinHoi poboTn,
NiANMCaHOro BUMYCKHNKOM, HayKOBNM KePiBHUKOM i peLeH3eHToM. 3006yBay BULLOI OCBITH

Cunak C. O. ( nignuc ) (npi3suwe Ta iHiuiann) KepiBHUK poboTn

CaBeHok [. B. ( nignnc ) (npizsuwe Ta iHiuiann) 4 PEOEPAT KeanicikauinHa
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poboTa Ha TeMy:
u 3HanaeHo nocunaHb: 0,01% id: 6

«OnNTUMIi3aLis KOHCTPYKTUBHMX XapakKTepUCTUK eKcTpyaepa Ans 3abesnevyeHHs siKicHOro ta
BMCOKO e(heKTUBHOI0 NpoLecy eKCTPyAyBaHHA KOPMIB A5 TBAPUH»

BMKOHaHa Ha 71 CTOpPiHLi NOSCHIOBasIbHOI 3aMNUCKN 3 BUKOPUCTaHHAM 17 niTepaTypHUX oxxepen.
Y po60Ti po3rnAHyTO NUTAHHSA: [| CydacHi TexHoorii BUpobHNLTBa KOPMIB; [ | TEOPETUYHI
MOJIOXKEHHS WOA0 nMpouecy ekcTpys3ii; [| 0brpyHToBaHoO 6y0BYy Ta OCHOBHI XapaKTEPUCTUKN
eKCTpyLepiB; [| onucaHo bynoBy Ta npuHumn Aii obnagHaHHA ANa eKCTPYyAYBaHHSA KOPMIB.
Ba>knuney ponb y 3abe3nevyeHHi BUCOKOI SKOCTi Ta NPOAYKTUBHOCTI NpoLecy BigirpatoTb
KOHCTPYKTUBHI XapaKTepuUCTUKN eKCTpyaepa, 30KpeMa TUN Ta KOHQirypauis rsuHTa, gpopma
dinbepn, cucTema nofadvi CAPOBUHU Ta MeXaHi3MU Harpisy n oxonog)keHHs. OnTuMisauia unx
XapaKTepUCTUK O03BOJIAE HE NnWe NiABUWNTU ePeKTUBHICTb Mpouecy, ane n 3HU3NTK
eHepreTunYHi BUTpaTKU, NOKPALLUTU OAHOPIAHICTb NPOAYKTY Ta 3MEHLUNTU 3HOC 0b6nafHaHHS.
MpaBunbHe NpoekTyBaHHSA pob0oYMX OpraHiB, LUHEKIB, CUCTEMW HarpiBy Ta 3MilllyBaHHS A03BOJISIE
3HAYHO NIABULLNTY NPOAYKTUBHICTb 06N1afHaHHSA, 3MEHLUNTN eHepreTUYHi BUTpaTKn Ta
3abe3ne4ynTun cTabinbHy AKICTb KiHLEBOro NPOAYKTY. EKCTpyOyBaHHA 003BONSE NOKPaLLyBaTH
$i3NKO-XiMiYHi BNAaCTUBOCTI KOPMIB, NiaBnuLyBaTn ix 6e3neky Ta CTBOpPOBaTU rOTOBI A0
BUKOPUCTaHHA NPOAYKTM 3 ONTUMANbHOK TEKCTYPOIO Ta 36epexeHHAM NOXKUBHUX PEYOBUH.
Knto4oBi crioBa: ekCcTpyaep, SKiCTb KOPMIiB, TBAPUHHULITBO, KOHCTPYKTUBHI XapaKTEPUCTUKN,
TEXHONOris BUroToBsieHHS kopMiB. 5 3MICT BCTYIN

..................................................................................................................... 6 PO34IN
TEOPETUIMHU . ...ttt e et e e e eee e 7 1.1 CyyacHi TexHonorii
BUPOOHULTBA KOPMIB .vuniiriiiiiiiiiiiiieeiiieeeei e et e eeieeees 7 1.2 TeopeTun4Hi 3acaaun npouecy
EKCTPY BT ceriiiiiii e 14 1.3 BnaCcTuUBOCTI CUPOBUHMN A8 eKCTPYAYBaHHS

KOPMIB Ta XapaKTepUCTUKN rOTOBOI NPOAYKLii
................................................................................................ 18 BUCHOBKM [0 po3ainy
........................................................................................ 21 PO3J1 || TEXHOJIOTIYHWIA
............................................................................ 22 2.1 bynoBa Ta OCHOBHi XapaKTepuCTUKN

LT o) V711 o1 S 22 2.2 TexHiyHe obnagHaHHA ona nonepeaHboi 06pobkun
CUPOBUHUN MEPEL, EKCTPYBIEHD eruniiiiteeitt ettt eeeti e ettt e aeat e aetteaeta e aeta e aeaa e aeat s aaetaaaetaaaetnaaesnaeennaanes
29 2.3 AHani3 pobOTN OOHOLWHEKOBUX EKCTPYLEPIB «vvvvrieriieerieeeiinererineeesnneennnnaees 41 BucHoBKM
B0 POBMITTY Il oo 45 PO341J1
PO3PAXYHKOBO-KOHCTPYKTUBHUWN ........ccvveeveecrieeeeeeeene 46 3.1 Po3pobKa KOHCTPYKLIT
YCTAHOBKUN NS €KCTPY3iT KOPMIB oevvvviiieiniiiiiieenn, 46 3.2 Bu3Ha4yeHHS NPOAYKTUBHOCTI
PO3POBSIEHOI0 EKCTPYOAEPA «oevvreeerneeerneaeennnn. 52 3.3 Po3pobka npouecy B3aeMogii poboymx
KOMMOHEHTIB eKCTPYAEPa ..cevvevrnnenn. 59 BucHoBkuK fo posginy lli

..................................................................................... 62 PO311J1 'V OXOPOHA MPALII
............................................................................ 63 4.1 Bumorn 3 opraHisauii 6e3nekun npaui Ha
NigNPUEMCTBI, WO 3aMaETbCS BUPOOHULI TBOM eKCTPYA0BaAHNX KOPMIB.
............................................................. 63 4.2 MNoxxexxHa 6e3neka npu BUPOOHULTBI KOPMIB 414

TBAPUH .eovviineineenieieeneennes 65 4.3 OxopoHa npaui Ta 6e3neka NpM BUKOPUCTAHHI TEXHOJIOFIYHOIr O
o1 2Eo ] T 2 66
277 el o] =10 I Lo T o Yo Xc 7 17 1 Y/ 68 3AIAJIbHI
BUICHOBKU ..ottt eeans 69 CNNCOK BMKOPUCTAHOI
JUTEPATYPU .o 70 6 BCTYMN Y cy4acHOMY TBapUHHULTBI

ocobnmBa yBara NpUAINAETbLCA AKOCTi Ta eheKTUBHOCTI KOPMIB, OCKifIbKW Bifl LbOr0
6e3nocepeHbO 3a1€XUTb NPOAYKTUBHICTb TBAPUH i EKOHOMiIYHa ePEeKTUBHICTb BUPOGHML TBA.
OOHWM i3 MepCrneKTUBHMX MeTOAiB NiABULLEHHS MOXWUBHOI LLiHHOCTI Ta 3aCBOOBAHOCTI KOPMIB €
E€KCTPYAYBaHHA - TepMOMexaHiyHa 06pobKa CMPOBUHM NI BUCOKMM TUCKOM Ta TeMnepaTypoto.
Mpouec eKCTpyAyBaHHA A03BOJISE 3HAYHO NOKPALWMUTU Pi3UKO-XiMiYHI BNaCTUBOCTI KOpMY,
3abe3nevye piBHOMipHE PO3MOAiINEHHSA KOMMOHEHTIB CyMilli, 3HULWYE NAaTOreHHy Mikpodaopy Ta
nigsnuwye 6e3neky NpoAyKTY A8 TBapuH. EpeKTUBHICTb npouecy eKCcTpyayBaHHA 3Ha4YHO
MipOIO 3a/1€XKUTb Bifi KOHCTPYKTUBHUX XapaKTEePUCTUK eKCTpyaepa - Tuny reBuHTa, NnapaMeTpis
pobo4yoi Kamepun, CUCTEMWN HarpiBy Ta nMoaaydi CUPoBUHU. ONTUMI3aLIS LNX XapaKTepucTunk
[03BOJISIE He NuLle NiIABULLNTU NPOAYKTUBHICTbL o6n1afiHaHHS, ane 1 3abe3ne4ynTy OTPUMaHHSA
KOPMIB i3 3afaHUMN Pi3UKO-MexaHiYHUMN Ta BioXiMiYHUMN BNACTUBOCTSAMM.

(&) Al generated text detected: ChatGPT 5.3, : 54,77% id: 7
MeTa paHoi poboTun nonarae y po3pobui pekoMeHaaLUin Woao yA0CKOHaNEHHA KOHCTPYKTUBHUX
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napaMeTpiB eKCTpyAepa 3 MeTo 3abe3nevyeHHs BUCOKOI IKOCTI Ta epeKTUBHOCTI npoLiecy
E€KCTPYAYBaHHA KOPMIB AJ19 TBapUH. [N AOCATHEHHA i€l MeTn nepenbadvyeHo aHasi3 cy4acHuMX
TUMIB EKCTPYAEPIB, BUSHAYEHHSA KPUTUYHMX MapaMeTpiB NpoLecy Ta po3pobKy TeXHI4YHUX
pilleHb Woao ix onTuMisauii. PesysnbTaTy MOXXYTb BYTU BUKOPUCTaHI Ha NiANPUEMCTBAX
TBAPWUHHMLIbKOI Fany3i Ans NiaBULLEHHS MPOAYKTUBHOCTI BUPOOHMLITBA KOPMIB i MOAIMLLIEHHS
IXHiX MOXXNBHUX B/IACTMBOCTEN, LLO B KiHLEBOMY pe3ysibTaTi CNpUATME 3pOCTaHHIo
NPOOYKTUBHOCTI TBapuH Ta eheKTMBHOCTI arpapHOro BMpobHML TBa.

7 PO3[I1 | TEOPETUYHWI 1.1 Cy4acHi TexHonorii BUpobHNLITBa KOPMiB MPoayKTUBHICTb
CinbCbKOrocnonapcbkKnx TBapuH 6e3nocepeHbO 3aeXXnTb Bif CTaHy KOpMoOBOi 6a3un
rocnofapcTtsa, Tob6To Bifg 34aTHOCTI 3abe3ne4ynTn TBapuH AKICHUMN KOPMaMU 3 ypaxyBaHHAM
IXHbOrO BiKy Ta pPiBHA NPOAYKTUBHOCTI. KOpMU, K OCHOBHE O)Kepeno eHepril Ta NOXUBHUX
PEY0BUH, BigirpatoTb BUpillasbHYy pOJib Y TBAPMHHULTBI Ta 3HAa4YHOI MipOlO0 BU3HAYaloTh
e(heKTUBHICTb YCi€l ranysi, ag»xe noHaa noaoBUHY BUPOBHNYMX BUTPAT CTaHOBUTL CaMe rofisns.
MepeTBOPEHHSA KOPMIB Y TBAaPUHHULIbKY MPOAYKLIIO € OOHUM i3 KJIKOYOBUX NPOLLECIB arpapHoro
BUPOBOHMLTBA. PiBeHb NOro epeKTUBHOCTI BU3HAYAETLCA BiAMNOBIAHICTIO KOPMIiB NnoTpebam TBapuH
3a BMICTOM MOXXMBHUX PEYOBUH i Pi3NKO-MexaHiYHMMK BRacTuBoCcTAMK [8]. Ynm BuLLOIO € Taka
BiAMOBIAHICTb, TUM 6iNbLLOIO CTA€E 3arasibHa pe3ybTaTUBHICTb BUPOObHMLUTBA. OCHOBOIO
paLioHaNbHOI rofisni € 36aNaHCOBaHICTb KOPMIB 3a MOXUBHUMWU pe4YOBUHAMU, MiKpoesieMeHTamMm
Ta 6i010riYHO aKTUBHUMM KOMMOHEHTAaMU, LLLO CMPUSAI0Tb 3MiLLHEHHIO 30POB’'S TBAPWH i
MOKPaLLEHHIO SKOCTI KiHLEeBOI NpoayKLuii. OOHi€ 3 roJIOBHUX NepenyMoB NiaABULLEHHS
NPOAYKTUBHOCTI Npaui Ta 3HMXEHHA cobiBapTOCTi TBAaPUHHULILKOI NPOAYKLIii € MEXaHi3auis
BUPOBHML TBa KOPMIB Ha OCHOBI paLlioHa/IbHOT TEXHOJOT I Yy MOEAHAHHI 3 CydaCHUMN MeTodamMun
yTpUMaHHA TBapuH. MexaHizoBaHe BUPOOHMLTBO CNPUAE PO3LLUNPEHHIO aCOPTUMEHTY KOPMIB A5
pi3HMX BUAIB Xynobun. BukopucTaHHS cneuianisoBaHoro obnagHaHHS Ans nepepobkn poCcanHHOI
CUPOBUHN Ta 1i 3roa0BYyBaHHA TBapuHaM i NTUL Aa€ 3MOry epeKTUBHO 3asy4aTn POCAUHHI
pecypcu, ocobnmeo y npoueci Bigrogisni. Ha pncyHky 1.1 nogaHo npukiagun TUMOBUX
TeXHOJIOTiYHNX CXeM NpUroTyBaHHsS KopMiB. 8 Puc. 1.1. Knacudikauia kopmocymiwen. 3i
CTPYKTYpPU Cy4acHOro KopMoBOro 6anaHcy BMAHO, O NepeBara Haa€TbCA TakKUM OCHOBHUM
TUMNam rofisni TBapuH: [| MOJI0YHa BeNMKa poraTa xyaoba pauioHn hopMyoTbCS i3 NiABULLLEHOLD
YaCTKOIO KOHLLEHTPOBaHUX KOpMiB (30-35%), 3aCTOCOBYETLCS CMIOCHO-KOpeHenAigHnm abo
CUJIOCHO-CiHa>XHUIW TUN roAdiBni; || MONOOHAK BENMKOI poraToi Xyaobu Ha Biarogisni -
rnepeBa)katloTb CUJIOCHUI, )KOMOBUIN Ta KOHLEHTPATHO-TPaB AHUM TUMWN FOA4iBAI, Y TOMY 4YnCHi Y
hopMi NOBHOPALLIOHHUX FpaHy | BpUKeETIB; [| CBUHNHN BUKOPUCTOBYIOTHCA KOHLLEHTpPaTHO-
KopeHennigHWUM i KOHUEHTPATHO-KaPTOMISAHUA TUMNKU, 3 YMICTOM KOHLEHTpaTIB y pauioHi 65-75%,
a Ha BeJINKMX CBMHOgepMax nepeBa>kHO KOHLUEHTPAaTHUN TuM; [| BiBLi CIHO-CUIOCHO-
KOHUEHTPATHUIW TUM roAiBJi 3 YaCTKOK KOHUEHTpaTIB 25-35%, NpMYoMy CiHO-KOHLIEHTpaTHa
YaCTMHa paLioHy Han4vacTiwe Noga€ETbCA y FrpaHy/IbOBaHOMY BUIrAALi; [| NTULUSA KOHUEHTPaTHUN
TWN FOAIBNI, NEPEBaXKHO 3 BUKOPUCTAHHSAM FpaHyiboBaHNX KOMBiKopMiB. BCTaHOBMIEHO, WO A4
BEJINKOI poraTtoi xynobu Haneully eheKTUBHICTb 3abe3neyye 3roaoByBaHHS BCiX KOMIMOHEHTIB
paLioHy y BUrAa4i eAnMHOT KopMoBOi cyMilli [5, 17]. 9 ICHYOTb Taki OCHOBHI MeToAM NiAFrOTOBKMN
KOPMIiB: MexaHi4Hi, Tennosi, xiMiyHi, 6ionoriyHi Ta TepMiyHi. Cepep HUX MEXaHiI4YHUI CcnocCib €
6a30BuM i HeobxigHMM eTanoM, 6e3 akoro nogasnblli MmeToan 06pobkn Hemo>knmBi. [o
MexaHi4YHMX crnocobiB HanexxaTb: pi3aHHA, 4POBAEHHS, MATTS, PO3KOIOBaHHSA, A03YBaHHS,
NMPOCilOBaHHSA, CTUPAHHS, OYMLLEHHS, MJIIOLWLEHHS, PO3MUHAHHSA, 3MillyBaHHSA, NpecyBaHHS,
OpuKeTyBaHHSA, rpaHyIlOBaHHSA TOLLO. Lleh MeTo 3aCcTOCOBYETHLCA K Yy APiBHMX rocnofapcTBax,
TakK i Ha BEINKMX BUPOBHMYNX KOMMNIeKCax Ta KOMBIKOPMOBMX NignpuemMcTBax. Lo TeNJ0BUX
MeTonaiB 06pobkM KOpMIB HasexxaTb NiACMa>KyBaHHS, BUMiKaHHS, 3aBaploBaHHS, CYLLiIHHS,
3anaploBaHHS, BMNApOBaHHA Ta nacTepm3alis, SKi BAKOPUCTOBYIOTLCS AJ18 BCiX BUAIB KOPMIB.
XiMiyHMIM cnocib Har4vacTiwe 3aCTOCOBYOTh Mif Yac MiagroTOBKM COJIOMU A0 3rof0BYBaHHS
TBapmHaMm. OAVH i3 OCHOBHMX MeToAiB nonarae B 06pobui nyrom: conomy 3anmeaioTb 1,5-2%
PO34MHOM Nyry Ha 6-12 roauvH, Nicig 4Oro NPOMMBalOTL BOAO. [MOEAHAHHSA NyryBaHHS 3
MPONaplBaHHAM A€ 3MOry OTPUMaTU Kpawuin edpekT. Ona nigBuLLEHHS NOXKWUBHOI LiHHOCTI
COJIOMN TaKOXX 3aCTOCOBYIOTb MeTop BanHyBaHHA [1,5, 13]. 3aCcTOCOBYIOTLCA TaKOX iHLWWI MeTOAN
xiMiyHOT 06p0obkM KopmMiB. Hanpuknag, rpybi kopmn 06pobnsoTb amiayHOO BOAO 3 PO3PaxXyHKY
12 niTpiB 25%-ro po34nHy Ha 1 UeHTHep CUPOBUHW. Taknii cnocib CNpUae CTBOPEHH!O
CNPUATAMBUX YMOB AN AiANIbHOCTI MIKPOOPraHi3MiB, AKi pO3LLENIOITb BaXKKonepeTpaBHY
KJTITKOBUHY, L0, Y CBOIO Yepry, NigBULLYE NOXXUBHY LIiHHICTb KOPMY. [10 CydaCHUX TEXHOJIOTIN
nepepobkun 3epHa, 3€pHOBUX BigXoA4iB, NOBIYHUX NPOAYKTIB MOJILOBOro rocnoAapcTBa,
6opoLLIHOMENLHOT MPOMUCAIOBOCTI Ta 6i0oNOriYHMX BiAXOAiIB HANEXUTb eKCTPY3is OAUH i3
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HaedeKTUBHILLMX | HANNOLINPEHIWNX MEeTOAIB Yy KOMBIKOPMOBIA NpoMMcnoBocCTi. Mig vac
eKCcTpy3inHoi 06pobkun 3epHOypaxky BiabyBaloTbCA ABa OCHOBHiI 6e3nepepBHi npouecu:
MexaHi4yHa Ta xiMidyHa gedopmauia maTepiany; 10 [| BubyxononibHe po3wmpeHHs (Bnbyx)
npoaykTy. EKCTpy3iiHa nepepobKa CiflbCbKOrocnoaapCbKoi CUPOBMHN 3a OCTaHHI pokn Habyna
3HAYHOro NoLInpeHHs. Y npoueci eKcTpyayBaHHS 3epHOBOI CUPOBUHM BifbyBaloTbCA rANOOKI
Pi3NKO-XiMiYHI 3MIHN B CTPYKTYPi MOXXMBHUX PEYOBUWH, WO CAPUSE NiABULLEHHIO eHepreTUYHoil
LiHHOCTI Ta NONIMNWEHHID CMaKOBUX XapaKTEPUCTUK KOPMY.

@AI generated text detected: ChatGPT 5.3, : 74% id: 8

3okpeMa: 36isblUYETHCA NepeTpPaBHICTb BiNIKiB | 3aCBOIOBAHICTb aMiIHOKMCIOT 3aBASAKM
PYMHYBaHHIO BTOPUHHMX 3B'A3KIiB Yy BiIKOBUX MONEKYNaX; MOKPALLYETbCA NepeTpaBHICTb
KNiTKOBUHW BHACIAOK 1i MEXaHIYHOro noapibHeHHs Ta CTUPaHHA Nig Yac ekcTpysii;
BiAOyBa€ETbCA KeNaTUHi3aUisd KpoxMasto, Lo NiABULLYE NOro 3aCBOOBAHICTb OPraHiaMoMm;
3aBASKM KOPOTKOYACHOCTI npouecy Kpalle 36epiratloTbCa aMiHOKMCIOTU Ta BiTaMiHM,
npuTaMaHHi 3epHOBUM KyJibTypaM; MiABULLYETbLCA €EHEePreTuyHa LiHHICTb KOpMYy Yepes
PYWHYBaHHS KNITUHHNX CTIHOK XXUPOBUX CTPYKTYP i cTabinizauito »KnpiB; 3HULLYETLCS
naToreHHa MikpodJiopa; MOKpPaLLYIOTbCA OpraHOenTUYHi BJIaCTUBOCTI FOTOBOIr0 MPOAYKTY
BHaCNiAOK PO3LEn/IeHHS KPOXMaJsto Ha NPOCTi LyKPW, yTBOPEHHSA apoOMaTUYHUX CNOJYK,
YCYHEHHS crieumndivyHnx 3anaxie Ta popMyBaHHS O4HOPIAHOT MOPUCTOI CTPYKTYpPU, BinbLu
npuaaTHOI ANs Aii TpaBHUX hepMeHTIB TBapuH.

Y pe3ynbTaTi IHTEHCUBHOI eKCTPY3iHOT 06p0BKM 3MIHIOETHCA BYr1€BOAHMI CKNa 3€pHOBUX
KYJbTYp: Y TOTOBOMY eKCTpyZAaTi BMICT KPOXMaJSI0 3HWKYETbCA ¥ 1,6-3,2 pasa, TOAi AK KiflbKiCTb
OeKCTpuHiB 36inbwyeTbca y 1,5-6,2 pa3a, a BMIcT uykpiB y 1,2-2,1 pa3a (tabn. 1.1).
EKCTpynoOBaHi NpOAYKTW 3 3€pPHOBUX KYJIbTYpP BiA3Ha4aloTbCa NiABULEHUM YMICTOM 0OMiHHOI
eHeprii, cuporo nNpoTeiny Ta Xupy. EKCTpyaaT sumeHto Ma€e Ao6pi CMakKoBi BIaCTMBOCTI Ta JIerko
3aCBOIOETHCA OpraHiaMoM. Y 1 Kr Takoro 11 npoAykKTy MicTUTbCA 1,24 KOpMOBMX oAuHUL, 13,6
MI>x 06MiHHOT eHeprii, 114 r cnporo npoTeiHy, 23 r CUporo xupy Ta 4,2 r nisnHy . Tabnanusa 1.1
BMiCT MOXXMBHUX PEYOBUH Yy 3€PHOBUX EKCTpydaTax BMiCT KOpncHuUx peyoBuH, % Bua npoaykTy
LYKOp KpOXMasb AeKCTpuH MuweHnusa 5,3 46,5 4,9 HaTypanbHa EkcTpyaaTt nweHnui 10,9 18,2
21,9 A4miHb 5,6 50,5 6,4 HaTypanbHUN EKcTpyaaT s4umeHto 9,6 11,8 39,9 MNuweHnus B
€KCTPYLOBAHOMY BUMNA4I € LiIHHUM O)XepesioM eHeprii 3 HU3bKUM BMICTOM KJIiTKOBMHU. 3a
KiNbKICTIO NpOTEeiHY BOHA NepeBULLYE KYKYpyA3y. Y 1 Kr ekCcTpyZaTy nweHuui Mictutbca 1,35
KOPMOBUX oanHMUb, 14,2 MO obMiHHOI eHeprii, 127 r cnporo npoteiny, 30 r CMpOro »Xupy Ta
4,7 r ni3nHy. BUKOPUCTaHHA €KCTPYLOBAHNX 3€PHOBUX Y FOAIBAI CifIbCbKOrOCMoAapCbKMX TBAapUH
Ma€ HMU3KY nepesar (Tabn. 1.2): [| BUCOKa 3aCBOOBAHICTb, LLIO A03BOJISE BKJOYATM Y paLioH fuwe
10- 25% Big 3BUY4aNHOT HOPMU (TAKMM YNHOM 3MEHLLYETbCA NoTpeba B KOPMI); [| CTepUNbHICTb
NPOAYKTY, 0COBIMBO Ba)kK/IMBa Npu roAisni MonoaHsAKy; [1 nobpi abcopbytoyvi BNacTMBOCTI, AKi
CrpUATb HENTPaNi3auil KNWKOBUX iIHPEKLIN Ta NoApa3HEeHb; || MPMEMHI CMaKOBI
XapaKTepUCTUKN, L0 CTUMYJIIOIOTb CNOXXMBAHHA KOPMIB HMXXYOT AKOCTi Y pasi iX 3MillyBaHHS;
3abe3nevyeHHs BUCOKMX NPUPOCTIB XXMBOT MacCW, O CPUSE CKOPOYEHHIO Nepioay Biaroaisni [15,
5]. 3paTHICTb MPOAYKTY Nif Yac eKCTpyayBaHHA BTpadaTun 0o 50% no4aTKoBOI BOSIOrOCTi Aa€
3MOry BBOAMTU 00 CKNady KOMBIKOpMIB 3eneHi KopMoBi TpaBu 6e3 ix nonepeaHbLOro
BUCYLLUYBaHHSA. Y CKNafdi pPOC/IMHHUX eKCTPyAaTiB 3a3Bmnyan 12 mictutbcs 70-90% 3epHOBUX
KOMMoHeHTIB Ta 10-30% noapibHeHOoi poCcANHHOT Macy 6060BMX | 31aKOBUX TPaB i3 PO3MipoOM
YyacTok He binbwe 10 MM. Ha BUXOAi 3 eKCTpyAepa 3epHOBUIN eKCTPYOaT SBASE CoOOO0 YaCTUHKN
Yy BUrNa4i )KOBTOro AXKryTa A0BXMHO 30-35 MM Ta winpuHoto 10-12 MM, 9Ki MaloTb NOPUCTY,
CniHeHy CTPYKTYpPY (puc. 1.2). Y 1 Kr Takoro KopMmy (B rnepepaxyHKy Ha Cyxy pe4yoBUHY)
MicTnTbecsa 10,42- 10,46 MOx obMiHHOI eHeprii, 140-148 r cuporo npoTeiHy, 40,0-41,0 r cupoi
KNITKOBUHU Ta 20-32 Mr KapoTuHy. KiHLeBa BOMIOTiCTb OTPUMAHOr0 3€pHO-POC/IMHHOIO
eKcTpyaaTy CTaHoBUTb 9,8-15,1%, W0 BUKOYaE noTpeby y 4OAAaTKOBOMY AOCYLLYBaHHI
NPOAYKTY. PO3BUTOK eKCTPY3iMHMX TEXHOJIONiN BiAKPMB HOBI MOXIMBOCTI Nepepobkn KOpMOBUKX
MaTepianiB Ans 3BiporocrnogapcTs, CBMHAPCTBa Ta NTaxiBHUUTBa (Tabn. 1.2). a 6 B Puc. 1.2.
EKcTpynaT 3epHa nuweHunui: a - npu BosorocTi 18%; 6 - npu BosiorocTi 22%; B - Npn BOJIOrOCTi
26%. OCHOBOIO LIMX METOAIB € NpoLec eKCTpysii, Nig Yac AKOro HarpiBaHHA CMPOBUHMU
BiAOYyBaETbLCS 3a PpaxyHOK BHYTPILUHbOrO TepTsa Ta TepTs 06 cTiHKM ekcTpyaepa [13]. Y cyyacHux
eKCTpyZepax TeMrnepaTypa B 3a/1€XHOCTi Bif, BNaCTUBOCTEN MaTepiany Moxe pocsaratu 200 °C,
a TUCK CTaHoBUTK 4-5 MIMa. HeraTmsHi Hacnigkm Takoi 06pobKM NPaKTUYHO YCYBAKOTLCA 3aBAAKM
il HeTpuBanocTi NnepebyBaHHA MaTepiany B eKCcTpyaepi Tpua€e 6am3bko 30-90 c. 13 Tabauusa 1.2.
EpeKTnBHICTb BNPOBaA)XEHHS eKCTPYA0BaHUX KOPMIB Y rofiBni TBapuH i ntuui. Nepesaru ons
TBapwuH Ta ETan / ®akTop 3MiHM B KopMi (EKCTpy3ia) FocnogapcTBa XenaTuHilauisa Ta
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jerpajauia Buua 3acBotoBaHicTb eHepril (4o Kpoxmanb (po3nag KpucTtanivyHol 90-95%),
3HMXKEHHSA CTPYKTYPU) HAaBaHTa)XEHHA Ha TpaBHY cuctemy. Kpallie nepeTpaB/ieHHS Ta
HeHaTypauis (po3ropTaHHSA 3aCBOEHHSA aMiHOKUCNOT, BiNnok CTpyKTypu) 3poCcTaHHSA
MPOAYKTMBHOCTI (MpUpPIiCT Macu, Hafol). 3HWXKEHHS HEraTUBHOIO BMJIMBY Ha AHTUMOXXMBHI
HenTpanizauia/lHakTuBauia TpaBieHHA Ta 300poB'a, PakTopu (Hanpuknag, y 606osux, coi)
be3neyHicTb KOpMY. 3HMLWEHHS WKignnBux 6akTepin, NaTtoreHHa TepMivyHa rpubkKiB Ta TOKCUHIB,
3HuxKeHHsA Mikpodiopa Ta 0b6pobka/CTepunizauia pn3nky 3axpoptoBaHb (0c0611MBO TOKCUMHMN
LLIKT). YTBOpEHHS yHikanbHOro MigBuweHHA aneTuTy Ta noigaHHa CMakoBi 9KOCTi apomaTy Ta
MYXKOI, XpYCTKOI KOPMY TBapUHaMWN. CTPYKTYpu TpmnBanuin TepmiH 36epiraHHs 6e3 3H1KeHHS
BONOrocCTi Ta 36epiraHHA BTpaTK AKOCTI, 3MEHLIEHHA CTepuai3aLia NCyBaHHSA Ta MAICHABIHHS.
MyxKa, nopucTa CTPYKTYpa; 3pYYHICTb TpaHCNopTyBaHHA Ta PiznyHa dopmMa MOXIINBICTb
rpaHynoBaHHA po3aadi Nig 4ac eKCTPy3iNHOro npouecy CyMill: [| NpoxoanTb cTepuiilauito Ta
3HEe3apa>keHHSA (MaToreHHi MikpoopraHiamm, rpnbu Ta NJiCHABa MNOBHICTIO 3HULLYIOTbCA);
36inblyeTbCA B 06’'eMi (Ue BinbyBa€eTbCS Yepe3 pyNHYBaHHSA MOJIEKYISIPHUX CTPYKTYP KPOXMarsito
Ta KJITUHHMX 0B0NOHOK MNifg Yac BUXo[y 3 eKCTpyAepa); [| roMmoreHisyetbcs (y ctoBbypi
eKCcTpyaepa TpMBalOTb NMpoLecu noapibHeHHS M NepeMillyBaHHSA, WO 3abe3nevyye NOBHY
OOHOPIAHICTb NMPOAYKTY); [| cTabinizyeTbca (AeakTnBYOTbCA hepMeHTHN, AKi CNPUYNHAIOTb
NCyBaHHSA NPOAYKTY, 30KpeMa Jlina3a Ta NiNoKCUreHasa, a TakoXX HENTPani3yTbCs
AHTUNOXXUBHI PE4YOBUHU Ta TOKCUHW); || HaCTKOBO 3HEBOAHIOETLCA (BMICT BOJIOMM 3MEHLIYETLCS
MOPiIBHAHO 3 NOYaTKOBUM). 14 BnanmB MHOXNHHNX (DAaKTOPIB Ha AKICTb eKCTpyAaTa € CKNagHolo,
ajie oy>xe Ba)kKJMBe NpakTUYHe 3aBAaHHSA, OCKIJIbKN T pilLEHHSA BKA3YE WASAXN YyNpaBaiHHSA
rMpoLecoMm, Lo NMpoTiKaE.

(&) Al generated text detected: ChatGPT 5.3, : 64,12% id: 9

Lle Mo>xe 6yTn JOCArHYTO LUAAXOM BAOOCKOHANIEHHS KOHCTPYKTUBHUX MapaMeTpiB eKCcTpyaepa,
TOMY MiOBULLIEHHA e(heKTUBHOCTI MPoLIeCY EKCTPYAYBaHHSA € aKTya/lbHOW 3aBAaHHAM. 1.2
TeopeTnYHi 3acaimn npouecy eKCcTpy3ii TBAPUHHULTBO MOXKe eheKTUBHO PO3BMBATUCH 32 YMOBMU
LLIMPOKOIr0 3aCTOCYBaHHA KOMBIKOPMIB, TOMY iX BUFOTOBNIEHHSA € OAHUM i3 MPIOPUTETHUX
HanpsaMiB HauioHaAbHOro rocrnogapcTia. Mopag 3i 36inbweHHAM 0b6cAriB BUpobHULTBa
KOMBiKOpPMIB Ba>kJINBO MNiABULLYBATU iXHIO SKICTb i ypi3HOMaHITHIOBAaTU acOpTUMEHT. B YkpaiHi
3HaYHY YacTKy npop,yKu,u TBAapPMHHULTBa BUPOBAAIOTL Mani rocnogapcTBa - depMepcChbKi Ta
0cobuUCTi NiACcOBHI. Ix XapakTepHOI 0COBAMBICTIO € HEBENMKA KiNbKICTb NOrosis’s xynobu Ta
nTuui. a8 BUroOTOBJIEHHA KOPMIB Y TaKMX YMOBaX OOLi/IbHO 3aCTOCOBYBAaTU KOMMAKTHI
KOMBIKOPMOBI YCTAaHOBKMW, KJIIOYOBMM €JIEMEHTOM SIKUX BUCTYMa€E ekcTpyaep. NMNepeBaramu
noaibHoro obnagHaHHA € BiACYTHICTb MOTPebUN y BENNKNX BUPOOHNYUX MPUMILLLEHHSX,
MOXJIMBICTb LUBUAKOIO MOHTa)y Ta AEMOHTa)Ky, a TaKo)XX JIerke TPaHCNOPTYBaHHS.

KoMnaKTHi yCTaHOBKM A03BOJISAIOTL ONEpPaTUBHO 3MiHIOBaTK peLenTypu KombikopmiB Ta
YHUKHYTN HeobXxigHOCTI 3akyniBi n 36epiraHHA BennKux obcsariB CMpoBUHN. 3Ha4YHa YacTuHa
KopMoBoro 6anaHcy npunaga€ Ha 3epHOBI KYyNbTypu. TOMY NiABULLEHHS IXHLOT MOXKUBHOI
LiIHHOCTI € Ba>XJINBUM YNHHUKOM MNOKpaLleHHA SKocTi kombikopmis. Lile 0cob6anmBo akTyasibHO npu
BUIOTOBJIEHHI KOPMIB A1 MOJIOAHSAKY, OCKiJIbKN B MONOAMX TBapUH i NTULI LLe HeAO0CTaTHbO
chopMoOBaHa hepMeHTaTUBHa CUCTEMA AN NepeTPaB/IEHHSA KPOXMalto - OCHOBHOIO CKJaAHMKa
3/1aKoBUX 3epeH. 15 EkcTpy3inHa 06pobka 3epHOBOI CMPOBUHM A€ 3MOry NepeBecTn KPoxXMalsb y
6inblU AOCTYNHY ANA 3aCBOEHHSA hOpMy, 3aBAAKN HOMY MiABULLYETLCSA NOXXMBHA LLiHHICTb KOPMIB.
Y npoueci ekcTpyayBaHHA BigbyBalOTbCA 3HE3apa>KeHHS, NoApibHEHHSs, NepeMillyBaHHS Ta
4YaCTKOBE 3HEeBOAHEHHS MaTepiany, WO A03BOJISE OTPUMATN BUCOKOSAKICHMA, NlIerK03acBOBaHMWM
npooyKT. EKcTpyaep (Big nat. -

u 3HangeHo nocunaHb: 0% id: 10
«BULUTOBXYBaTU»

) - Le MallnHa, AKa NOEOHYE TepMidHy, rigpasniyHy Ta mexaHiyHy 06pobKy CMPOBUHN ONS
OTPMMaHHSA NPOAYKTIB i3 HOBOIO CTPYKTYPOIO M BNACTMBOCTAMU. EKCTPY3ia € CKNagHUM
npouecoM, Wwo BiabyBa€eTbCA Nif Ai€0 MeXaHiYHNX HaBaHTa>KEHb, 3@ HAassBHOCTi BOJIOrK Ta
BUCOKOI TeMnepaTypu. HarpiBaHHS MaTepiany B ekcTpyaepi BiabyBaeTbCs 3aBAAKN
NnepeTBOPEHHIO MEXaHI4YHOT eHepril Ha TenJIoBy 4Yepes BHYTPILLHE TEpTS Ta NAacTUYHY
nedopmMadlito (aBTOreHHUn pexxrum) abo 3a paxyHoOK 30BHIiLLHbOrO Tenjoniasoay (NosiTPONMHUNA
pexxum). Y BupobHuLTBi KOMBIKOPMIB eKCTPY3ilo 3aCTOCOBYIOTb AJ1 NOKPALLEHHS BlaCcTUBOCTEN
NPOTEIHIB, 3MIHN CTPYKTYPU KPOXMaso Ta iHWMKX Mosiicaxapuiis, a TakoX A/ 3HELUKOAXKEHHS
AHTUNOXXUBHUX PeY0BUH [5, 12]. Mepwnin ogHOBaNbHUN eKCTPyAep CTBOPUAN B AHrAIT Ans
BUrOTOBJIEHHA KOBBaCHMX BUpPOo6iB. BiH cTaB OCHOBOIO A1 NOAaIbLLIOr0 PO3BUTKY OAHOBAIbHUX
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eKCTpyLAepiB, AKi 3rof4oM NoYaam BUKOPUCTOBYBATU A5 BUPOOHMLTBA MaKapoHiB. Taki MalnHM
e 3miwyBanm i opMyBanm NpoaykT 6e3 CcyTTEBOI 3MiHM NOro CTPYKTYypu. EKCTpy3ia
HaneXxuTb 0o bapoTepMoANHAMIYHNX MeTOAIB 06pobKY, LLLO NOEAHYIOTbL CTAaTUYHUN Ta
ONHAMIYHWUM BNAMB TUCKY N TeMnepaTypu. OCHOBOIK MpoLecy € MexaHo-XiMiYHa gedopmadia Ta
TaK 3BaHWN

ﬂ 3HangeHo nocunaHb: 0% id: 11
«BUBYX»

pi3KMN nepenaj TUCKY, LLO BUHUKAE Nif Yac gekomnpecii. Lli npouecn € HenepepBHUMM i
3as1e)kaTb Bif iIHTEHCUBHOCTI TEMJI0BOro Ta MexaHi4YHOoro BrnamBy. 3 ypaxyBaHHAaM (a3
nepeTBOPEHHS CMPOBUHKN NpoLec eKCTpys3ii (puc. 1.3) BKOYaEe KiflbKa eTanis: nogavy,
YLWiSIbHEHHS, TOMOreHi3aLito Ta BlacHe hopMyBaHHA NPpoaykTy [4]. 16 Y 30Hi nogadi 3MiHK y
BJIACTUBOCTSAX MaTepiany Manxe He BiabyBaloTbCHA. B 30HIi BUCOKOro TUCKY NPOAYKT NEPEXOANTDb
Yy enaCTUYHUIN CTaH, 3a3HA€E PYNHYBAHHSA KITUHHOI CTPYKTYPU, @ TAaKOXX NepeTBOpeHb
KPOXMabHUX i LLes0103HO-NIrHIHOBUX KOMMOHeHTIB. ig Yac roMmoreHisauii cumpoBnHa HabyBae
B'A3KOTEKYYMX BJIACTUBOCTEN, 3MIHIOETLCA CTPYKTYpa BiNkKiB i Kpoxmanto. HancyTTeBILWI 3MiHK
CMoCTEepiralTbCs Ha BUXOAI MPOAYKTY 3 eKCTpyAepa, KOU BiH LUBUAKO NepexoanTb 3 obnacTi
BMCOKOI0 TUCKY A0 aTMOC(EPHOro. Y uen MOMEHT HaKOoMn4eHa eHepria BUBINIbHAETbLCA Maxe
MUTTEBO, 3i LWWBUAKICTIO, 6/1M3bKOIO A0 WBUAKOCTI BUbyxy. Puc. 1.3. CxemMa O4HOLLIHEKOBOIr0O Npec-
eKCcTpyaepa i TeXHOJOriYHi 30HK 3a NOro AOBXWHOM: 1 - Basl HabipHOro WHeKy nepeMiHHOro
rnornepeYyHoro nepepisy; 2 - KOpnyc; 3 - rpitoya wamb; 4 - BUTOK LLIHEKA; 5 - 1onaTKu
roMoreHisaTopa; 6 - (inbepun); 7 - HiXK. Y Npoueci ekCTpyayBaHHA TeMnepaTypa NpoayKTy
MO>Ke NepeBuLLlyBaTu TeMnepaTypy HaBKOJIMLWIHLOIO cepeaoBuLla npmbamsHo Ha 200 °C. 3a
TaKnX TensoBUX YMOB i Nif BMAMBOM BUCOKOrO TUCKY BOAA 34aTHa 3a/MWATUCS ULE B PiAKOMY
CTaHi (puc. 1.4.a). Konm x cyMiwl BUXoAnUTb Yyepe3 diNbepy 1 NoTpanasae B YyMOBN aTMOCHEPHOro
TUCKY, BOOa@ MUTTEBO BUMNAPOBYETLCA, BUAINAYN 3HAYHY KiNlbKICTb TenJa Ta pi3ko
36inbwyoYnch y 06’emi (puc. 1.4.6) [6]. 17 TemnepaTypa, 3a AKOI CUPOBUHA NepexoanTb y
B'I3KOTEKYYMIN CTaH, 3HAa4YHOIO MipOI0 3aJIeXXNTb Bif il BONIOFOCTi, @ OTXKe i CTyMiHb HarpiBaHHA 3a
paxyHOK BHYTPILLHbOIro TEPTH Ta TepTsa 06 NoBepxHi AeTanen ekcTpynepa. TakuMm YnNHOM,
3MiHIOYM B'A3KICTb MacK, BoAa BU3Ha4Ya€e Tenaosuin banaHc poboTn ekctpyaepa (puc. 1.4. B).
Mig BNAWBOM TUCKY BOASHOI Napu B MPOAYKTI QOPMYIOTbLCH MOPOXKHMHMK, @ KPOXMaSibHi 3epHa, LWo
He 6ynn NOBHICTIO 3pyMHOBaHI, po3puBatoThCA. MofanbLue pi3ke 0X0J04XKEHHS CNPUSE
3aTBEPAiHHIO KPOXMaJltlo, 3aBASKM YOMY YTBOPEHa NopucTa CTpPyKTypa 36epiraerbca (puc. 1.4. 1)
[4]. a6 B Puc. 1.4. Bnane TeMnepaTypu Ha NpoLec eKCTpyayBaHHA: a - TeMNepaTypHi Ta
TUCKOBI YMOBW B MNPOLLECi eKCTPyAyBaHHSA; 6 - BMNapoByBaHHS BOAW, BUAINIEHHSA Tenaa Ta
36inbweHHa 06’eMy NPOAYKTY; B - BNJIMB BOJIOFOCTi CUPOBUHM Ha TeMnepaTypy Ta
B'A3KOTEKYYICTb Macu nif 4ac poboTn eKCTpyaepa; r - yTBOPEHHS MOPUCTOI CTPYKTYpU
NPOAYKTY Mif Yac eKCcTpy3ii. 18 Ha napamMeTpu eKCTPy3inHOro npouecy BMaMBalTb CKag
CUPOBUHMN, il BONOTiCTb, crnoci6 nonepenHboi 06pobkKu, a TakKoXX YMOBU 3MiHKM TeMnepaTypw,
TUCKY, TPUBAJIOCTIi Ta iIHTEHCMBHOCTI MexaHi4HoiI aii Ha maTepian [2]. B'a3KicTb KiHUeBOro
NPOAYKTY 3pOCTaE 3i 36iNbLUIEHHAM Y HbOMY YaCTKM BOAM, NiNiAiB Ta LyKpiB, i, HAaBMNakKw,
3MEHLUYETbLCA 3i 3pOCTaHHAM TeMnepaTypu eKCTPy3ii Ta WBMUAKOCTI obepTaHHSA FrBUHTA.
Ba>kMBMM YNHHUKOM, L0 BMJIMBAE Ha B'A3KIiCTb, € TaKOX KOHCTPYKLiS eKCTpyAepa Ta Noro
poboynx enemeHTIB. OCKiNbKM €KCTPY3ia Aa€E 3MOry KepoBaHO 3MiHIOBAaTW BNaCTUBOCTI MaTepiany
Ta NOro KOMMNOHEHTIB, BOHA 3HaX0AUTb LWMPOKe 3aCTOCYBaHHA Y Pi3HUX Fasy3ax rocnonapcTsaa,
30KkpeMa y BupobHmMUTBI KoMbBikopMiB [5, 6]. 1.3 BnacTnBOCTi CUPOBUHN ANS eKCTPYAYBaHHSA
KOPMIB Ta XapaKTePUCTUKN FOTOBOT NPOoayKLUii 10 KOMNOHEHTIB, L0 3aCTOCOBYIOTbLCH Y
BMPOBHMLUTBI KOMBIKOPMIB, HA/IEXXNTb CUPOBUHA POCJIMHHOIO, TBAPUHHOIO Ta MiHEpPaJIbHOIO
MOXOAKEHHS, a TaKoXX 6ionoriyHo akTUBHI pedoBuHU (BAP). CUpOBUHA, LLLO BUKOPUCTOBYETLCSA
ONs eKCTpyAyBaHHA KOPMIB AN TBapWH, Ma€ Bia3HavYyaTUCA cTabinbHOO AKICTIO, OAHOPIOHICTIO
Ta BiAMNOBIAHUMU Di3UKO- XIMIYHUMKW NapaMeTpaMu. 10 OCHOBHUX KOMMNOHEHTIB HanexaTb
3epHOBI KyNbTypu (NWeHNUSA, KYKypyA3a, a4MiHb, oBec), 6060Bi (cos, ropox), 6i1KoBO- BiTaMiHHI
nobaBku Ta xupu (Tabn. 1.3). Tabnnuysa 1.3 XapakTepucTrvka OCHOBHUX KOMMOHEHTIB CUPOBUHM
Bupg cnpoBunHun Bonorictb, % MpoTeiH, % Xup, % Kpoxmanb, % Kykypyasa 12-14 8-10 3-5 65-70
MweHnua 12-14 10-12 2-4 60-65 A4miHb 12-14 10-11 2-3 55-60 Cos 10-12 32-38 18-20 10-12
Mopox 10-12 20-25 1-2 40-45 19 NonoBHUM KpuTepieM Biabopy CUPOBUHN € Ti Xap4oBa LLiHHICTb,
piBeHb BOMOroCTi Ta 34aTHICTb A0 TepMonaacTuUyHoI aedopMadlii, wo 3abesnevye popMyBaHHS
CTPYKTYpU eKcTpyaaTy. BosoricTe cMpoBuHM nepeBaxHO CTaHOBUTL 10-14 %, wo crnpuse
oNTUManbHOMY MpoLLecy NAAaCTUYHOro NepeTBOPEHHS Mif Ai€0 BUCOKOT TeMnepaTypu Ta TUCKY.
HasBHiCcTb BiNKiB, KpoxMasnto Ta KNiTKOBUHWN BU3HAYAE PeaKLilo CUPOBUHM Ha TensioBy o6pobky.
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MNip pieto ekcTpy3ii BinbyBaeTbCa AeHaTypaulia 6inKiB, YaCTKOBUI pO3KIad KAITKOBUHMK Ta
»KesnaTuHI3auis Kpoxmalto, Wo MigBULLYE 3aCBOOBAHICTb KOPpMY. [10 MiHEpPa/IbHUX KOMMOHEHTIB

CUPOBUHN HasieXxaTb NPOBapeHa Ciflb, Kpenaa, BanHAK, pakyLWHAK, ocdaTHi CNoyKn Ta iHLWi
MaTepianu.

@AI generated text detected: ChatGPT 5.3, : 59,81% id: 12

Kpim Toro, nig 4ac BUroToBAEeHHSA KOMBIKOPMIB LUMPOKO 3aCTOCOBYOTb MOBIYHI MPOOYyKTU Pi3HUX
rasysen nepepobHoi MPOMMCIIOBOCTI, 30KpEMa Xap40Boi, 6OPOLLHOMENbHOI, Kpyn'SHOI,
KpOxMane-rnaToKOBOI, LLyKpoBOi Ta 6poannbHoi. Y cknafi KoM6ikopMiB TakoX BUKOPUCTOBYIOTh
6ionoriyHo akTUBHI nob6aBkK, cepen AKMUX: BiTaMiHU, aMiHOKNCNOTN, DEPMEHTHI NpenapaTw,
rOpMOHaNbHi pe4oBUHU Ta NikapCbKi 3acobun. 3epHOBI KOPMU € OCHOBHUM [)KepesioMm
BYrn1€BOiB, HaCTKa SKUX y cepegHboMy gocsarae 80%.

OcCHOBY CyX0i pe4OBMHW CTaHOBUTb KpoxMaJsib. KiflbKiCTb CyX0i pe4OBUHN B 3€PHi BU3HAYaEThCA
yMmoBamu 36upaHHS Ta 36epiraHHs i 3a3BuYan cTaHoBUTb 85-90%. Y cknafi 3epHOBUX MICTATLCSA
Nlerko3acBotoBaHi a30TUCTI Ta 6e3a30TuUCTi cnonykn. Hanbinbl BapiaTUBHUM KOMMNOHEHTOM €
CUPUI NPOTEIH, BMICT AKOr0 B 3€pPHi KOIMBAETLCA B MexXax 7-15%. I3 3aranbHOI KislbKOCTI
a30TUCTUX pevyoBUH 85-90% npunanae Ha 6iNKKM, NPOTE BOHU MICTATb HE3HAYHY KiNIbKICTb Ni3UHY
Ta MEeTIOHiHY. BMICT XX1py 3a5eXXnTb Bif KyJbTypWU: y BiBCi BiH CTaHOBUTb 6113bK0 4,9%, To4i AK
Yy XWUTi Ta nweHuui 1,9-2,1%. Hanbinble KNiTKOBUHN MICTUTbLCA B rpeyui (13,1%) Ta BiBCi
(12,3%), a HanMeHLWwe y KyKypya3i (2,5%) Ta nweHnui (2,7%). 20 3epHOBi KynbTypu
XapaKTepM3yTbCsa HU3bKNM BMICTOM KaJibLilo: Y KyKypyZA3i Ta npoci BiH ctaHoBuTb 0,5-0,6 r/kr,
y BiBCi Ta rpeyvui 1,5-1,7 r/kr. BogHo4ac y 3epHi 6arato gocgopy, Hanbinbwe y kykypyasi (3,6
r/kr). 3epHo6060Bi KyNbTYypu BUPI3HAIOTLCSA BUCOKMM PiBHEM MPOTeiHYy. Hanpuknag, y ropoci
NOro Yyactka ctaHoBUTb 18,8-28,5%, Toai Ak BMICT xunpy carae 1,5%, a knitkoBnHu 5,8%. ®i3nyHi
BNIACTUBOCTI, 30KpPeMa KPYMHICTb YaCTUHOK, HAaCKUMHa rycTUHa Ta piAWHHaA NoranHaNbHa
30aTHICTb, BU3HAYaloTb PIBHOMIPHICTb NofaYi cyMmiwi Ta cTabinbHICTb TUCKY B eKCTPyAepi.
XapaKTepPUCTUKKN BOJIOFOCTi € HaNBiNbLl KPUTUYHUMK: 3a3BNYalA ONTUMAJIbHUM € BMICT BOJIOTU
10-18%, OCKiNIbKN HUXX4i 3HA4YEHHS NOripLIYOTb NAACTUYHICTb | MPM3BOASATb 40 HEMOBHOLHHOI
TepMivyHOi 06pobKKM, a BULLI 3HMKYIOTb TeMNepaTypy BCcepennHi poboyoi kKamepu N yCKNagHIOTb
YTBOPEHHSA CNYYEHOi CTPYKTYpU. Mpn ekcTpyayBaHHI 6inkn oeHaTypyTb Ta YaCTKOBO
rigponi3yoTbCs, WO NiABULLYE TX 3aCBOOBaHICTb. KpoxMab y NpoLeci BUCokoTemnepaTypHOI
KOPOTKOYaCHOI 06pobKn NnepexoanTb Y »KenaTUHI30BaHWU CTaH, 3aBASAKN YOMY KOpM HabyBae
MOPUCTOI CTPYKTYPM | KpaLLol NepeTpaBHOCTI.

@AI generated text detected: ChatGPT 5.3, : 62,82% id: 13

Jlinign piBHOMIpPHO PO3MNOA4iNATLCA B Maci, @ YHaCTMHA OKUCHIOETLCH, L0 MiABULLYE 3anaxoBy
npuBabanBICTb. PO34YNHHI BYr/fieBOAM YAaCTKOBO KapaMesi3yTbCs, (hopMyoym
CMaKOapoOMaTU4YHi KOMMOHEHTN. TakoX BifbyBa€ETLCA 3HE3apaXKEHHA MAaCn: BUCOKaA
TeMrepaTypa Ta TUCK 3HULWYIOTb Mikpodiopy, 6akTepii Ta rpubkn, pobasym NpoayKT
6e3neyHuM. FOTOBUIN EKCTPYAOBAHNA KOPM Ha BUXO4i 3 QiNIbEPU MOTPANISAE Yy 30HY
aTMoCepHOro TUCKY, A€ BOAa iIHTEHCMBHO BUMAPOBYETLCS, BUKIMKAOYUYM LLUBUAKE PO3LUMPEHHS
N YTBOPEHHS CiHEHUX KaHaniB. Taka CTPyKTypa pobuTb rpaHysn JIeFKUMU Ta KPUXKUMU,
BOZHOYacC 3abe3mneyvy€e BUCOKY LUIBUAKICTb MPOHMKHEHHS TPaBHMX (DEPMEHTIB. Baknuesmmu
XapaKTepuUCTMKaMn roTOBOI MPOAYKLii € HACUMHA LWiJIbHICTb, CTYMiHb CNYy4YyBaHHS, BMIiCT
3aJIMLLIKOBOI BOJIOT U, MiLLHICTb rpaHy s Ta 21 piBHOMIpHICTb 30BHILUHLOrO BUrNa4y.
OnTuUMasbHUIA piBEHb BOMOrM NicNa BUXoOy CTaHOBUTb 8-12%, wwo 3anobirae nnicHABI Ta
3abesnevye TpuBane 36epiraHHS.

Hun3bka HacunHa Maca nigBULLYE NOTAAaHHSA KOPMY Ta CMpPOLLYE TPAHCMOPTYBaHHSA. YCnilHa
EeKCTPY3ia XapakKTepuU3yeTbCAa OQHOPIAHO MOPUCTOI CTPYKTYPOIO, IHTEHCMBHMM apoMaToM Ta
CTabiNbHUMN reoMeTPUYHMMU hopMaMU FrpaHyn. TakKuM YNHOM eKCTPYAYBaHHSA BiAKPMBAE 3HAYHI
nepcnekTUBM AN yAOCKOHANIEHHS TeXHONOrii BUpOObHMUTBa KOMBIKOPMIB; Y CyHYaCHUX yMOBaX
Le MeToZ BBaXKAETbLCHA NPOrPeCUBHUM i AOUISIBHUM ANS LWWMPOKOro 3aCTOCYBaHHA. BUCHOBKYK A0
po3ainy | B po3aini BMBYEHO CyYacHi TexHonorii BupobHMuTBa KopMiB. Cy4acHi TexHonorii
003BOJIAIOTb FHYYKO PeryoBaTu i3nkKo-xiMivyHi napameTpu KopMy (BOIOTiCTb, TeMNepaTypy,
PO3Mip YaCTOK), WO CNPUAE TOYHOMY KOHTPOJIIO AKOCTI Ta NiABULLEHHIO e(PeKTUBHOCTI rofisJii.
MpoaHanizoBaHO TEOPETMYHI 3acaamn npouecy ekcTpysii. ONTumMisauia napameTpiB npouecy
(TemnepaTypa, TUCK, WBNAOKICTb 06epTaHHA rBUHTA, BOJIOTiCTb CUPOBMHN) BesnocepeHbLO
BMJINBAE Ha SIKICTb Ta CTPYKTYPY rOTOBOro npoaykTy. O6rpyHTOBaHO BNAaCTUBOCTI CUPOBUHN ANA
eKCTpyAyBaHHS KOPMIB Ta XapaKTePUCTUKN rOTOBOI NMpoaykuii. KOHTposb 3a napameTpamMu
eKCTPYAYBaHHA Ta BNAaCTUBOCTSAMU CUPOBUHUN [O3BONSE OTPUMYBATU KOPM i3 CTabinbHOWO
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AKICTIO, TPUBaIUM TepMiHOM 36epiraHHS Ta NOKpPaLLEHNMN XapYyOBMMU MOKa3HMKamu. 22 PO341N1
TEXHOJIOTIYHWN 2.1 ByaoBa Ta OCHOBHI XapaKTepuUCTUKM ekcTpyaepis EkcTpyaep - ue
MallnHa besnepepBHOI Aii, NpM3HayYeHa 419 nepepobkn CUPOBUNHN (3€PHOBMX, KOPMOBUX
CyMiwen, naacTMac, TOWO) WASXoM NpoaaBitoBaHHSA il Yepe3 popMyBasibHU KaHan nig gi€to
TUCKY, TEMMepaTypu i 3CYyBHUX 3ycusib. OCHOBHUIN pe3ynbTaT Npouecy eKCTpys3ii OTpUMaHHS
nPoOAOyKTy 3i 3MiHEHOI CTPYKTypoto, dopMoto abo BnactmBocTsamu. Ekctpyaep E-150
MPU3Ha4YeHNN A58 BUrOTOBJIEHHS KOMBIKOPMIB A1 CiJibCbKOrOCMNOAapCbKUX i AOMaLLUHiX TBapWH,
a TakKoX NTuui. BUKOpMCTaHHA Ui€l MawmnHM 3abe3neyye NigBULLLEHY 3aCBOKOBaHICTb KOpMY Ta
MOro OYULLIEHHS Bifl WKiONMBUX MIKpOOpraHi3MiB i HebarkaHNX pedoBuH. Llel ekcTpynep
[03B0OJISIE NepepobasATY 3epHO | Kpyny MNWeHUL, XX1UTa, KYKYpya3un, S4MeHIo, TpiTikane i 6060Bi
(ropox, cos, nonuH). B Tabnnui. 2.1 npuBeaeHa TexHos0rivyHa xapakTepuctumka (E-150). a 6 Puc.
2.1. 3aranbHunm surnag (a) Ta TexHonoriyHa cxema (6) ekctpyaepa E-150: 1 - BiOBpOXUBUBHUK,;
2 - Biacikay; 3 - TepModaTymK; 4 - pobo4ni opraH; 5 - enekTponpusig; 6 - wWada KepyBaHHA.
MpuHUMN poboTK NONAraE B TOMY, LLIO 3€PHO i3 3aBaHTaXKyBabHOro byHkepa 3a A40MOMOrow
BiIBpOXXMBUIBHUKa NOJAETLCA A0 poboyoro opraHy 23 ekcTpyaepa. CuposuHa 3 byHkepa
HagXoOuUTb Y NPUIAMaNbHY BOPOHKY po6040ro opraHy, a iHTEHCUBHICTL ii MOAaYvi peryaeTbCs
WSXOM 3MiHM YacTOTU KOJIMBaHb BibpoxxmnemiabHMKa. besnocepeaHbo B pobo4omy oprati
BiAbyBa€EeTbCA BMAABAIOBaHHSA NiIArOTOBMEHOT MacK 4Yepes hopMyBanbHy inb’epy. BukopnctaHHsa
haHoro ekctpyaepa 3abe3neyye MoOXXAUBICTb: [| OTPUMYyBaTU KOMBIKOPM BUCOKOI SIKOCTI;
3MEeHLNTM BUTPaTK 3epHa npu roaisni TBapuH 0 40%; [ pauioHallbHO BUKOPUCTOBYBATU HaABHY
CUPOBUHY; [ 30iNCHIOBATN KOHTPOJIb 3@ AKICTIO BUrOTOBNEHOr0 KOMBiKOpMY; [| o4nLLaTKH
HEKOHAWMLINHY CUPOBUHY Big MikpoopraHi3mie. Tabnnysa 2.1 TexHOorivYHa XxapakTepucTurka
ekcTpyaepa (E-150) NapameTp 3HaveHHA Mogenb E-150 (3epHOBUIN/KOPMOBUIN eKCTpyaep)
MpuroTyBaHHA/EKCTPY3iA KOPMIB i3 3epHa MNpun3HayvyeHHs (NWeHnus, KyKypyasa, coa TOLLO)
MpoaykTmBHICTL (80) 150 Kr/roa. Tunosi BapiaHTK: 19 KBT (Bka3aHo y aeakux MNoTy>XHiCTb /
CNOXXMBaHa NOTYXXHICTb gxxepenax) abo =15 kBT y iHWNX Moandikauin ( -150 ToLwo).
Hanpyra »xusneHHs 380 B (TunoBo a5 MalMH Takoro Kjaacy). YacTi gaHi: 17007502000 mm
(e 1 iHWi BapiaHTK ona moaudikauin: Hanp., Fabaputu (Ox L =<B) 1300x1070x1500 mm abo
700x600x550 MM 3aneXuUTb Bif KOHCTPYKLUIi). Big ~240 kr oo ~700 Kr B 3a51€XXHOCTI Bifg Bara
Moaundikauii Ta komnaekTauii. Tun npusony EnekTpoaBuryH (Big mepexi). 3epHoBi (NweHnus,
KYKYpyA3a, a4MiHb, cos MNepepobnioBaHe CUPOBUHA TOLLO). 3a3BMNYal € ByHKep i WWHeK; AesKi
mogaeni byHkep ~50 i1 (B 3ane)XHOCTi Big BUpobHMKa). O6’'em ByHkepa / aogaTkoBi onuii JOCTyMHi
KOMMJIEKTYOYi: Habopu WHEKIB, HAKOHEYHUKW, NOAINbHUKN. 3a3Buyan 12 Mic. (y koMmepuinHmnx
FapaHTia Npono3unuinx) 3anexuTb Big nponasus. Ekctpynep E-250 (puc. 2.2) npm3HavyeHuin ong
BUIOTOBJIEHHS KOMBIKOPMIB 419 Ci/IbCbKOrOCNOOapChbKUX i AOMALUHIX TBAapWH, @ TaKoX MTUL.
KpiMm Toro, BiH BUKOPUCTOBYETLCA AJ19 06p0obKM COEBOro, pinakoBoro Ta COHALWHWKOBOIO LWWPOTY
3 24 MeTOo NiABNLLEHHS X 3aCBOIOBAHOCTI Ta OYMLLEHHS Bif WKiOJANBUX MIKPOOPraHi3MmiB i
HebaXkKaHNX PeYOBUH. 3a [OMNOMOroK eKCTpyAepa MOXJIMBa nepepobka 3epHa Ta Kpyn niieHuui,
XUTa, KYKypyasu, auMeHto, ropoxy, 606iB, coi, pinaky n HaCiHHA COHAWHUKY. B Tabnunui 2.2
NoAaHO TEXHOMOriYHI XapakTepucTmkmn ekctpyaepa E-250. a 6 Puc. 2.2. 3aransHuin Burnsag (a) i
TexHonorivyHa cxema (6) ekctpyaepa E-250: 1 - 3aBaHTa)kyBasibHUI ByHKep; 2 -
BiOPOXXMBUNBLHUK; 3 - WwiNiHAenb; 4 - wada KepyBaHHSA; 5 - MarHiToysoBtoBay; 6 - rBUHTOBUNA
pobounnm opraH; 7 - BiAcCikay; 8 - enekTponpueia. 3epHOBa Maca 3 3aBaHTa)KyBaJibHOro 6yHkepa
3a AOMNOMOroK BiOPOXXMBUIIBHUKA Yepe3 NpuiMasnbHy BOPOHKY HagxoauTb y poboyunin opraH
eKcTpyZepa. I[HTeHCMBHICTb Nofadi peryaeTbCA 3MiHOK YacTOTU KOJIMBaHb BiBPOXXMBUIIBHUKA.
Y BOPOHL,i pO3MilLleHO MarHiTOyn0B/OBaY ANA BUIYYEHHA MeTaneBmx AOMILLOK. Y pobovomy
opraHi MalnHN 30iNCHIOETLCA NPOAaBJ/IlOBaHHSA CMPOBUHN Yepe3 hopmytody dinbepy. Tabnnus
2.2 TexHoNorivyHa xapakTepucTunka ekctpyaepa E-250 NpoayKTUBHICTL, Npy BosorocTi 12-16%,
BMXiAHOI CMPOBUHN He MeHwWwe 250 kr/rog Hanpyra »xueneHHsa 380 B, 50 'y, 3 ¢ Cnoxxmneya
NOTY>HicTb 370 KBT NabapuTHi po3mipu, mm 2000x<1,6x1,7 Maca, kr 900 kr 25 EkcTpynep E-
500 (puc. 2.3) npusHadeHnn gnsa BMpobHMLUTBa KOMBIKOPMIB i 06p0bKM COT YM 3EPHOBUX KYJbTYP.
BiH 3gaTHUN NnepepobnsAaTy coto 3 NpoaAyKTUBHICTIO Ao 500 kr / roguHy npu poboTi 3 BiANoOBiAHOO
Hanaakoto. Y pasi nepepobkn 3epHOBUX YM FOPOXY MOr0 NPOAYKTUBHICTb CTaHOBUTbL A0
npuénunsHo 310 Kr / roanHy. a 6 Puc. 2.3. 3aransHuii Burnsag (a) Ta cxema ekcrpyaepa (6) E-500:
1 - 3aBaHTa)KyBasbHU ByHKep; 2 - BIbpOXXNBUNBHUK; 3 - enekTponpusif; 4 - inb’epa; 5 -
rBMHTOBUI pobo4nin opraH; 6 - MarHiToyNnoBAOBaY; 7 - WNMHAEenNb; 8 - wada KepyBaHHS.
MawwnHa 3abe3nedyye nepepobky 3epHa Ta Kpyn MLIEHWULI, XXUTa, KYKYpyA3u, SHMEHI0, rOpoxy,
606iB, Coi, pinaKy 1 HaCiHHA COHAWHNKY. OCHOBHI XapaKTepucTukn: NMpoayKTUBHICTbL Npun
nepepobui coi o 500 kr/roa. NpoAyKTUBHICTb Npu nepepobui 3epHoBUX/ropoxy Ao 310 kr/roa.
CnoxkuBaHa nMoTyXHicTb 55 kBT. Mabapntu: poexunHa 2300 MM, wmpuHa 2100 mMm, Bucota 1700
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MM. Bara 1400 kr (3a geskumm gaHumm) 4m 1800 kr 3a iHwuMn. CUpOBUHA: CO4, pinak, ropox,
JIIOMNWH, 3€pHOBI KY/IbTypU. 26 3aCTOCYBaHHSA LbOro eKCTpyAepa A03BOSE: BUTOTOBAATHU
BNCOKOSKICHUI KOMBiKopM; ekoHOMUTK 00 40% 3epHa Npu rofayBaHHI TBAPUH; EKOHOMUTK A0
30% eHepril Npy NiAroToBLUI COI, piNaKy i HACiHHA; COHALWWHWUKY A0 BiO>XUMaHHS onil; epeKTUBHO
BUKOPUCTOBYBATU AOCTYMHY CUPOBMHY; KOHTPOJIIOBATU AKICTb 3aCTOCOBYBAHOr0 KOMbBikopMy;
oYNLLLATU HEKOHANLUINHY CMPOBUHY BifL MikpoopraHi3mie. EkcTpyaep E-1000 (3epHoOBUW, COEBUIA)
(puc. 2.4) Nnpyu3HavYeHU ONs BUTOTOBJIEHHSA KOMBIKOPMIB, L0 BUKOPUCTOBYIOTLCA Y FOAiBi
CiNbCbKOrocnoaapCbKMx i AOMalUHiIX TBApUH, @ TakKoxXX NTuui. MpuHUMn Aii aHanoriyHnm oo
poboTu ekcTpynepa E-500. a 6 Puc. 2.4. 3aranbHunm Burnag (a) Ta cxeMma ekctpynepa (6) E-1000:
1 - 3aBaHTa)KyBasibHUN ByHKep; 2 - LUHEKOBUIN XXNBWUbHUK; 3 - eNleKTponpuBig; 4 - wWnNnHaenb; 5
- KJlanaH CUCTEMW 3BOJIOXKEHHS; 6 - TepMOMeTp; 7 - BiAcikay; 8 - reBMHTOBUI poboynin opraH; 9 -
MarHiToynossioBay; 10 - wada kepyBaHHS; 11 - ornagose BikoHUe byHkepa. Kpim Toro, BiH
3aCTOCOBYETLCA A1 OTPUMAHHSA MOBHOXXMPOBOI MaKyXMu i3 COI, pinaKy Ta HaCiHHA COHALLUHUKY 3
MigBULLEHOIO 3aCBOOBAHICTIO Ta OYULLEHHSAM Bif WKiAANBUX MIKPOOPraHi3MiB i pe4oBUH.
YcTaHoBKa 3abe3nevye nepepobKy 3epHa Ta Kpyn MleHuLi, XX1UTa, KYKypya3u, S4MeH, ropoxy,
606iB, COi, pinakKy, HaCiHHA COHALUHMKY, @ TaKOXX BiAX0oA4iB M'aconepepobHoi MpoMncnoBocCTi. 27
EkcTpynep E-1500 (puc. 2.5) - ue obnagHaHHS, Npu3HadeHe a5 BUrOTOBJIEHHS CKaAHUX
KOMBIKOPMIB A5 CiNbCbKOrOCNoAapChbKNX Ta AOMALUHIX TBAapWUH, NTULI, @ TakoxX pnbu. a 6 Puc.
2.5. 3aranbHun Burnapg (a) Ta cxema ekctpyaepa (6) E-1500: 1 - 3aBaHTa)KyBasbHUIN ByHKep; 2 -
MMUBUIIbHUK CUPOBUHK; 3 - 3MilLlyBay- MPEKOHONLIOHEpP; 4 - XXNBWbHUK; 5 - KnanaH; 6 -
MarHiToynosstoBayY; 7 - enekTponpueia; 8 - reBMHTOBUIN poboyunin opraH; 9 - dinb’epa; 10 - wadga
KepyBaHHS; 11 - ornsanoBe BikoHLUe byHkepa. EkcTpyaep 3abe3nevye nigBuLLEHY 3aCBOKOBaHICTb
NpoAyKLii Ta il 3He3apa)keHHS Bif WKiAJNBMX MIKPOOPraHi3MiB i pe4oBuH. MNepen npouecom
eKCTpyayBaHHSA nepenbavyeHa MOXKJIMBICTb BBEAEHHS A0 CUPOBUHUN BINKOBUX | MiHEpanbHUX
nobaBok. BiH 3paTHUI nepepobnaTu 3epHO Ta KPynu NLWEHUL, XXNTa, KYKYPYA3U, A4MEHIO,
ropoxy, 6060BUx KynbTyp, COi, pinaky, HAaCiHHSA COHSALIHNKY N 003BOJISIE 3aCTOCOBYBATU CKNaOHI
KOMIJIEKCHI peuenTypu. TeXHIYHI XxapakTepucTunkn ekctpyaepa E-1500 HaBeneHi B Tabnuui 2.3.
28 Tabnnusa 2.3 TexHivHi xapakTepucTmkmn ekctpyaepa E-1500 MapameTp 3HayYeHHA
MponykTmBHICTb A0 1 500 kr/rog (ans nepepobkun coi) MpoayKTUBHICTL (iHWe aXxepeno) ao 1
000 kr/rop BuTtpaTa napu 0o 60 kr/rog MNabapntu (0oBXWHa x wWnpnHa x 2 400 MM < 2 400 MM
2 850 mm BucoTa) Maca (Bara) 4 000 kr MoTy>xHicTb 110 kBT MNabapntun (anbTepHaTUBHO) 2
700 MM < 2 700 mm < 2 100 mm EkcTpynep E-1500 npauto€e 3a NpUHUMMNOM MPUMYCOBOIO
nepeMilleHHA Ta nepepobkn cCMpoBMHN BCepeanHi pobo4oi kamepu nig gieto 06epToBOro WHeka.
CupoBUMHa HaaXxoAUTb Yy 3aBaHTa)KyBasibHU ByHKep, 3BiAKW NMOAAETLCA B LUAiHAP, Ae i
iIHTEHCUMBHO CTUCKAlOTb, HAarpiBatoTb Ta NigAatoTb 3MilWyBaHH0. ig BNJIMBOM BUCOKOIT
TeMnepaTypu, TUCKY Ta MexXaHi4YHMX 3yCuUb BiabyBaloTbCA (Pi3NKO-XiMiYHI 3MiHN CTPYKTYpK
MaTepiany. MNicns Npoxoa>keHHsa Yepe3 popMyBasibHUN OTBIP MPOAYKT BUXOAUTb Y BUrAa4i
eKCTpyAaTy, OXONOOXKYETLCA 1 HabyBae HeobXiAHMX BNacTMBOCTEN Ta hopMn. BUKopmucTaHHSA
[aHOro eKCcTpyaepa Aa€ MOXKJINBICTb: [| BUFOTOBIATU BUCOKOSIKICHI KOMbBikopMu;
3aowanxxysaTtu 0o 40% 3epHa Nif 4ac rofyBaHHSA TBapuH; [| CKOpodyBaTW €HeproBuTpaTu A0
30% npwv 06pobui coi, pinaky 1 HAaCiHHA COHSALLIHNKY Nepen Big)XUMaHHAM 0Nil;
3HEeWKOoO)XyBaTN HEKOHAMNLLINHY CUPOBUHY BiJ, MiKPOOPraHi3MiB; || yTunisyBaTu Ta nepepobnsatun
3epHOBI BiAXoaAW; [| OTpMMyBaTu rpaHysibOBaHi KopMu ons pub; [ BUroTOBAATU €KCTPYAOBaHI
KoMbikopMun 3 goaaBaHHAM BiIKOBUMX KOMMOHEHTIB; || paLioHa/libHO BUKOPUCTOBYBATU HasIBHY
CUPOBUHY; [| KOHTPOJIIOBATU AKICTb BUrOTOBJIEHNX KOPMIB; [| BUpobnsaTu kombikopmMun ans cobak,
KOTIB | XM>XXUX TBapUH. 29 OT)Ke, eKCTpyaepu € BUCOKOe(PeKTUBHUMN anapaTamMu 414
OpPMYyBaHHS Pi3HOMaHITHUX MaTepianiB, a IX TEXHIYHI XapaKTEPUCTUKN Ta KOHCTPYKTUBHI
0C06/IMBOCTI BU3HavaloTh chepy 3aCTOCYBaHHS, AKICTb MPOAYKLIT Ta EKOHOMIYHY e(PeKTUBHICTb
BUPOOHMLTBA. 2.2 TexHiyHe obnagHaHHA ona nonepeaHboi 06pobkn CMPoBMHN Nepen
eKCTpy3ieo Ana nigBNLWEHHS NOXXMBHOCTI Ta ePeKTUBHILLOro BUKOPUCTAHHA (DyparKHOro 3epHa
3aCTOCOBYIOTb Pi3Hi MeToan noro 06pobku, 3oKkpema: noapibHEHHS, NiACMa)KyBaHHSA, BapiHHS,
3anmaploBaHHS, OCONOAXKYBAHHSA, EKCTPYAYBaHHSA, MIKPOHi3aLlito, MAOWEHHSA, (h/1laKyBaHHS,
BiAHOBMIEHHSA Ta OPIXKAXKYBaHHS.

@AI generated text detected: ChatGPT 5.3, : 60,09% id: 14

MoapibHEHHA € HAMMNPOCTILWNM, BOCTYMHUM | HeobXigHUM crnocobom MiAroTOBKM 3epHa 4o
3rogoByBaHHA. 1119 LbOrO BUKOPUCTOBYIOTb CyXe, AKiCHE 3epHO 3 HOPMaJIbHUM 3amnaxoM i
KOJIbOPOM, SIKe NepepobnifioTb Ha MOJIOTKOBUX Apobapkax abo 3epHOBMX MJNHaX. Big po3mipy
YAaCTUHOK, OTPMMaHUX y Npoueci NoApibHEHHS, 3aNeXNTb IHTEHCUBHICTb MOIgAaHHSA KOPMY,
WBMAKICTb MOr0 NPOXOAXKEHHSA Yepe3 TPaBHUN TPaAKT, KiNlbKiCTb CEKPETOBaHNX TPABHUX COKIB i
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iX hepMeHTaTMBHa aKTUBHICTb.

Y pe3ynbTaTi nogpibHeHHs 3Ha4YHO 36iNblIYETLCA 3arasibHa NOBEPXHSA YaCTUHOK 3epHa Ta
3MEHLLYETbLCS iX TOBLWMHA. Lle cnpusie KpawoMy TPaBJ/IEHHIO Ta 3aCBOEHHIO KOPMY B LLJTYHKOBO-
KNLWKOBOMY TPaKTi. Y HE3MIHHOMY BUrNa4i 3epHO BiBCa, AYMEHIO Ta KYKYypy43u 3rogoByloTb
KOHAM. MNTaxaM MoXXyTb AaBaTu 00 40 % LiNoro 3epHa, OCKiNbKK B X M'A30BOMY LLJTYHKY BOHO
nepeTUpPaETbCA NPUPOAHNM WAAXOM. HaTOMICTb CBUHAM i BenMKin poraTin Xxyanobi He
PEKOMEHAYETLCA AaBaTu Lisie 3epHO, OCKiNIbKM 3Ha4YHa NOro YaCTUHA He NMepeTpPaB/IIOETLCS i
BUXOOMWTb 3 OpraHiaMy TpaH3UTOM. BUAainawTb TpU CTyneHi noapibHeHHS 3epHa: [| KpynHun - 2,6-
1,8 MM, 3a7MLLIOK Ha CUTI 3 oTBOpamMun 3 MM He binblie 35 %; 30 | cepenHin - 1,8-1,0 MM,
3a/IMLLOK Ha cuTi 3 oTBOpaMu 3 MM He binbe 12 %; [| apibHun - 1,0-0,2 MM, 3aNULLOK Ha CUTI 3
oTBOpPaMu 2 MM He Binblie 5 %. Y KOHAPCTBI Ta NTaxiBHMLUTBI 3aCTOCOBYOTb KPYMHUIA CTYMiHb
nogpibHeHHA 3epHa. [ Bennkoi poraTtoi xynobu Ta oBeub, 3@ BAHATKOM MOJIOOHSKY
MOJI0YHOI O BiKY, BUKOPUCTOBYIOTb CEPEefHIN CTYMiHb, a AN CBUHEN | TeNAT ApibHUNA.
BcTaHoBNEHO, WO 3a APibHILLIOro nomeny CBUHI 3aCBOOOTbL 3epHO edheKTUBHILLE, HiXX 3a rpyboro.
Tak, NnepeTpaBHICTb LisIOro S4MEHI0 NPpW 3ro4oByBaHHI MOOAHAKY CBMHEN Ha BiAro4iBi
cTaHoBwuna 67 %, Toadi ak rpyboro nomeny 79,2 %, cepenHboro 81,7 %, a apibHoro 4,6 %.
MoapibHeHHS 3epHa 34INCHIOKTL 3a AOMOMOIro MoJIOTKOBMX Apobapok Tuny KAOY-2,0, OKM-5 Ta
iHWKX. YHiBepcanbHa apobapka KOY-2,0 (puc. 2.6) BKAOYAE APOOUNLHNN Ta PiXKY4Ynin By3nu,
obnapgHaHi XnBunbHUM 13 i NnpecyBasbHUM 12 TpaHCcNopTepaMu, 3aBaHTa)KyBaJIbHUM ByHKepoM
1, BEHTUNATOPOM 4, UMKAoHOM 10 3i LWA030BUM 3aTBOPOM 9 Ta CUCTEMOIO MHEBMOTPAHCMOPTY, a
TaKOX paMy N enekTpoABUryH. OpobunbHuin By30a MICTUTb KaMepy 3 rpaTaMu, LeKaMu Ta
MO0JI0OTKOBUM BapabaHoM. Bulie kamepu BCTaHOBAEHO NMpuUMasnbHNin ByHKep 0nsa 3epHa 3
MarHiTHMM CenapaTOpPOM i MOBOPOTHOIO 3aC/IiHKOIO 3 PYKOSATKOMO, WO 3abe3nevye peryntoBaHHs
noaaydi cupoBuHW. MNoapibHOBaNbLHUIA BY30 BKJOYAE pixxyunn bapabaH 2 i3 TpboMa
cnipaZibHUMUK HOXXaMu, 3aKpinneHuMn 6onTaMmm Ha ABOX PIrypHUX ANCKAX, MPOTUPIKYYY
naacTUHY Ta ABa TpaHcnopTepu. PoboTa gpobapkn KOY-2,0 MoXxe 34iNCHIOBATUCS 3a TPbOMa
CXeMaMW HaMlaWTyBaHHSA: [ | noapibHEeHHSA CUNKNX 3epPHOBUX KOPMIB; || nepepobkn KayaHiB
KYKYpyA3u Ta rpybux kopmis (ciHa, conomun); [ nogpibHEHHS COKOBUTUX KOPMIB (TpaBu, cniocy,
KopeHennoaie). na nomeny 3epHa B 4pobusibHY KaMepy BCTAaHOBJIIOIOTb PELLETO, a PiXKyyuni
H6apabaH BUMUKaAOTb, 3HIMaO4YM KJIMHOBI peMeHi 3 Noro LWKiBa. Y pasi nepepobku 31 rpybux
KOPMIB LWKiB pi>ky4oro 6apabaHa nia'€nHYIOTb 00 LWKiBa eNeKTPoABUIYHa 3a JOMNOMOro0
KJIMHOMAcoBOI nepedadi. Pnc.2.6. TexHonoriyHa cxema apobapkm KOAY-2,0: 1 - 3epHoBuin byHKep;
2 - HoXxoBun 6apabaH; 3 - MONOTKN; 4 - BEHTUNATOP; 5 - peweTo; 6 - MarHiTHUI cenapaTop; 7 -
3acniHka; 8 - po3Tpyb MilwkoTpMMaya; 9 - wo3oBui 3atBop; 10 - unkNoH; 11 - pinbTpyrouni
pykas; 12, 13 - npecyo4nn Ta XXUBUJbHWUA TpaHcnopTepw. MNig Yyac noapibHEeHHA COKOBUTUX
KOPMIB pelleTa Ta KoJliHO BCMOKTYBaJibHOro TpybonpoBoay, Lo 3'€aHy€e naTpybok opobunbHOi
KamMepwu 3 BEHTUNATOPOM, OEMOHTYIOTb, a IXHE MicLe 3aiMaloTb BUKNOHA FrOpJIOBMHa Ta
nednekTop. Y TaKoMy pexxmmi MHEBMOCUCTEMA BiAKIIIOYEHA, | MOBITPAHMA NOTIK pa3oMm i3
noapibHeHO Macoto Nig BUCOKUM TUCKOM CMPSMOBYETLCS Yepes BUKUAHY FOPJIOBUHY.
Jocnig>XeHHs BNAUBY CTyneHs NoapibHeHHA 3epHa Ha NPOAYKTUBHICTb BEIMKOI poraToi Xyaobu
BCTaHOBWIN, WO TBAPUHW 3HAYHO ripLle 3aCBOKTb LisibHE 3€pHO MOPIBHAHO 3 NLWeHuM. Le
MOSICHIOETLCS HAABHICTIO BOJIOKHUCTOT 32 060/10HKM, KA YCKIaAHIOE MPOHNKHEHHS (DEPMEHTIB
TPaBHOIM0 COKY [0 MOXXMBHUX KOMMOHEHTIB. lNaoLeHe 3epHO (CyMilll NWeHuLi Ta KyKypya3su)
3abe3nevyBasio Kpalli NPOAYKTUBHI MOKa3HUKN, HiXK gpobneHe 4y po3meneHe (Tabn. 2.4).
Tabnuus 2.4 3miHa HagoiB KOpiB 3as1eXXHO Bifg crnocoby 06pobku 3epHa (apobneHHs Ta
naoLweHHs) NMokasHnk Cyxe 3epHO pi3HUX BMAIB NaoweHe apobaeHe MOI0Te Ta rpaHy/ibOBaHe
OoboBun Hagin, kr 23,0 20,9 19,8 foboBuin Haain monoka 4%-Hoi 22,7 20,6 19,9 >XNPHOCTI, Kr
XKunpHictb Mmonoka, % 3,92 3,88 4,01 KinbkicTb Mono4Horo 902 813 795 xupy, Kr BMmicT 6inka, %
3,06 2,90 3,08 KinbkicTb 6inka B 704 607 612 aeHb, KIr BuseneHo, Lo Npun 3rogoByBaHHI
KOpOBaM MJIOLWEHOro 3epHa AoboBMI yain 3pocTaB Ha 3,2 K, X04a XXUPHICTb MOJIOKa
3MeHwWwyBasnacda Ha 0,09 %. Y nepepaxyHKy Ha 4%-HY XXNPHICTb MOJI0OYHA NPOOYKTUBHICTb
niaBuuwyBanacs Ha 11,9 %. Pa3om i3 TuMm, nogpibHeHe 3epHO Ma€ NeBHi HEAO0/iKN: BOHO CXUJIbHE
ocCigaTun B pybui Ta LWBMAKO MPOXOAUTM Yepes NepeaLunyHKN XXYNHUX TBapWH, LLLO MOripLlye
OOCTYMHICTb | 3aCBOEHHS NOXKUBHUX pevyoBUH. CyYacCHi TEXHOJONIT NPUroTyBaHHSA KOPMIB Ha
OCHOBI MJIIOLWEHHS 3epHa MaloTb CYTTEBI NepeBaru Hag noro apobseHHaAM i 3abe3nevyoTb
OTPUMAHHSA KOPMY 3 KpaLLUMK AKICHUMWU NOKa3HUKaMn. 33 TexXHONOoria nNaoLeHHs AaE 3Mory
NiABULWNTN 3aCBOKOBAHICTb KOpMY 00 95% (Toai sk nig Yyac apobneHHsa nuwe Ao 70%) i NOMiTHO
3MEHLLINTM CNOXUBAHHA eNeKTPoeHeprii NopiBHAHO 3 npouecoM apobaeHHs. CaMe NAKLLLEeHHS
3epHa A€ MOXXJIMBICTb OTPUMATU KOPM, HalrbinbLl BiagnNoBigHMA BioxiMiYHMM NpoLecam, Lo
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BiabyBaloTbCA Yy pyOui >XYNHMX TBapUH. Y Npoueci NAWEHHS NOPYLLUYETLCS 30BHILLHSA
KJiTKOBMHHa 060/10HKa, SKa 3a3BMYal 0bMeXXyE MPOHNKHEHHS hepMeHTIB A0 MOXXNBHUX
KOMMOHEHTIB. 3aBAAKM LLbOMY MA0LLa KOHTaKTYy MOXXUBHUX PEYOBUH i3 hepMEHTHO CUCTEMOLO
TPaBHOIro TPaKTYy TBapUH 30iNbLIYETHCS B KisibKa pa3iB. OTpuMaHe 3epHO Ma€E ONTUMabHi
PO3MipX ANa PiIBHOMIPHOIO PO3MNOBCIOAXKEHHSA MO BCi NOPOXHUHI pybLa, Wwo 3abe3nedye
eheKTUBHiILLEe BUKOPUCTAHHSA MiKpoopraHiaMamm Byrnesogis i 6inkis. Y pesynbtaTi 6i10K HMXKYOI
LIHHOCTI Nerko TpaHCPOPMYETLCA B MOBHOLiIHHUA MikpobianbHUn 6i10K (aMiHOKMCNOTHUI CKNag
AKoro Hambinbwe Habanm>xeHnn [o CKNagy MOJI0Ka), SKUM Hadasi € MOXKUBHUM PeCypcoM AN
TBapuHW. 1719 NOCTYNOBOIro NPUBYaHHSA MOPOCAT i TENAT A0 CYyXUX POC/IMHHUX KOPMIB, a8 TaKoX
OJ18 aKTMBI3aLil NpoueciB )KyBaHHS Ta CIMHOBUAINIEHHS, TM 3rogoBYyl0Th NiACMa)keHe 3epHo
AYMEHI0, KYKYPYA3M 41 ropoxy. Mepen ob6cMakyBaHHAM 3epHO NMonepeaHbo 3aMOYYIOThb, Nicas
4YOro MiACMa)KylTb Ha JINCTI, NOCTIMHO NOMIiLIYO4YKX, AOKKN BOHO He Habyae CBiT/10- KOPUYHEBOIO
(kaBoBOro) BiATIHKY. Y pe3ynbTaTi TensoBoi 06pobKU 3epHUHN CTalOTb KPUXKUMU, 36iNbLIYIOTLCS
B 06’eMi npnbnansHo y 1,5 pa3a Ta OTPUMYIOTb CONOAKYBATUN CMaK 3aBAsSKN AEKCTPUHI3aLil
KpoxManto. BignyulyBaHHA nonarae y BuaajseHHi nniBok 3 BiBCAHOro Ta S4MiHHOIMO 3epHa nepes
MNOro 3rofoBYBaHHAM SiIrHATaM, TesidTaM i NopocATaM-CUCyHaM. Y npoueci oTPUMYIOTb AepThb i3
3epHa, BiJOKPEMIIOYIN MIBKMN, 9Ki 3rofoM BUKOPUCTOBYIOTb AJI9 FOAYBaHHS AOPOCANX XXYNHUX
TBapuWH. [lNs 34iNCHEHHS L€l onepauii 3aCTOCOBYOTb NYLUNbHI MalUWMHW Pi3HUX TUMIB. 3aBOSKN
BiANYLYBaHHIO YaCcTKa KNiTKOBUHMN B KOMBiKOpMax OJ15 MOPOCAT 3MEHLY€ETbCA A0 3 %, Wo
CNpUSE NiIABULLEHHIO TX MPUPOCTY XMBOI MacKu. 34 BapiHHA abo 3anaptoBaHHA 3epHa 3/1aKOBUX
KYNbTyp € MasioeheKTUBHNM Yepe3 BUCOKI BUTpaTu eHeprii. NpoTe gna 6060Bux KynbTyp (COi,
onuHy, kopmosux 606iB) Ui MeToOM OOUINbHI, OCKiNIbKM AOMOMaratoTb 3HU3UTU aKTUBHICTb
AHTU(EPMEHTHNX PEYOBUH Ta NiABULLYIOTbL 3aCBOIOBAHICTb NpoTeiHy. ®nakyBaHHA nepenbavac
BMPOOHMLTBO MAACTIBLUIB i3 3epHa y crneliallbHUX NapoBUX KaMepax Mig TuckoMm. Mig snamsom
napu 3a TemnepaTtypu 6an3bko 100 °C KpoxXManb XXeNaTUHI3yETbCS, 3aBAAKN HOMY
NONIMWYETbCA NOro NepeTpaBHICTb. Y pe3yabTaTi MPOAYKTUBHICTb NacTiBLIB NepeBuLLYeE
MOKa3HUKK noapibHeHoro 3epHa. MiaAroToBka CUPOBUHM 00 MNPOLLECiB EKCTPYAYBAHHA 4K
rpaHyNloBaHHSA 3a3BMYal BKJOYAE 3MillyBaHHS iHrpeaieHTiB. Lilo onepavito BUKOHYOTb K Ha
okpemMoMy obnagHaHHI NepeBa)kHO B Pi3HUX TUMax 3MillyBayviB, Tak i y By3nax, iHTEerpoBaHuUX y
OCHOBHIi MalUMHW (eKCTpyaepu, rpaHynatTopwu). Mig 3MillyBaHHAM PO3YMilOTb NPoOLLEC, Y XoA4i
AKOr0o CKJIAaAHUKN, LLO CNoYaTKy rnepebyBatoTb y po3fifieHOMY CTaHi, Nig BNAMBOM pobo4mx
OpraHiB yTBOPIOOTb OAHOPIAHY CyMill. MNMpouec € AO0CUTb CKNaAHUM i BKJIIOYAE KilbKa OCHOBHUX
MEeXaHi3MiB: || KOHBEKTUBHE 3MilLlyBaHHSA NepeMilleHHSA YaCTUHOK KOMMOHEHTIB Yy NPOCTOpI 3 iX
OQHOYaCHMUM PO3MNO0AiNIOM Ccepef iHWNX efleMeHTIiB CyMiwi; [| andy3inHe 3MillyBaHHSA aHaorivyHe
[0 BPOYHIBCbKOr0 pyxy, XapaKTepu3yeTbCA XaOTUYHNM NepeMilleHHSAM YaCTUHOK i
nepepo3nofisioM KOMMOHEHTIB Yepes3 YTBOPEHHS HOBUX MEX MiXX HUMW; || 3MilLlyBaHHS 3CYBOM
rnepemMilleHHs CyCigHixX WwapiB YaCTUHOK BiAHOCHO 0AuH 04HOro. Y KoM6iKOpMOBi1 MPOMUCIIOBOCTI
OTpMMann AOCTAaTHE PO3MNOBCIOAXKEHHSA LLUHEKOBI 3MilllyBayi Pi3HNX KOHCTPYKLLiN: OAHOLLUHEKOBI,
6araToOLIHEKOBI Ta 3 BUKOPUCTAHHSAM PISHOTUMHUX KOHCTPYKLIN WHeKIiB. [10 nepeBar WHEKOBUX
3MillyBaYiB Cnif BiAHECTN Masi eHeproBuTpaTh Ha NepeMillyBaHHA KOMIMOHEHTIB CyMiLli,
MOX/IMBICTb 3abe3nevyeHHs 6e3nepepBHOro 3MillyBaHHS Ta NOEAHAHHSA B OAHIET MaLUMHI
ornepauin 3aBaHTa)KeHHs, 35 nepemillyBaHHA, TPAaHCNOPTYBaHHSA, AO3YBaHHA Ta BMBAHTaXKEHHSA
CYMiWi cMNKNX MaTepianis. KOHCTPYKTUBHI 0CO6MBOCTI 3MillyBavya BU3HAYal0Tb, KU 3i
3rafjlaHnx MexaHi3MiB € 4OMiHYO4YUM, X04a BCi BOHW BigbyBalTbCa O4HOYACHO i BMJIMBAOTbL Ha
npowuec y pisHOMY CTyneHi. Y 3MilwyBanbHOMY obnagHaHHI akTUBHUM pobo4ynM enemMeHTOM MoXe
BUCTYNaTW K CaMa 3MillyBaJibHa Kamepa (Hanpuknag, y 6apabaHHux 3miwysa4vax), Tak i
pO3TallOBaHi BCepeauHi Hel Millanku. 3a KOHCTPYKLLIE MillasKy NoAinaTbCa Ha JionaTeBi,
LLIHEKOBI Ta CTPiYKOBIi. B 3aneXXHOCTi Big opieHTaLil pobo4nx opraHiB BigHOCHO rOPU30HTY
3MilyBaYi MOXYTb BYTWN rOpN30OHTaNbHNMU, BEPTUKaNbHUMN abo BCTAaHOBJIEHUMHN Mif KYTOM. 3a
KinbKicTio pobo4nx opraHiB BUAiNA0OTb 04HO-, ABO- Ta 6araToBanbHi Mogeni.

@AI generated text detected: ChatGPT 5.3, : 50,27% id: 15

Haibinblioro nowmnpeHHa Habyam 3miyBadi NepioAnYHOI Aii MOpiBHAHO 3 o6nagHaHHAM
6e3nepepBHOi Aii. Po60oTa Takux 3MillyBayiB BKJKOYAE NOC/iLOBHI €Tann: 3aBaHTa)>XEHHA
CKNafo0BUX, iX 3MillyBaHHSA Ta BMBAaHTa)XEHHS FOTOBOIro NPOOYKTY.

Taka opraHisauia npouecy Aa€e MOXXJ/INBICTb 3aCTOCOBYBaTW Barosi Ao3aTtopu, Lo 3abe3nevyoTb
BWUCOKY TOYHICTb AOTPUMaHHSA peuenTypu. OaHak 3miyBadi 6esnepepBHOro TNy MawTb
rmepeBary 3a NOKa3sHUKaMW EHEProBUTPAT Ta MeTaNlIoMICTKOCTI. ig Yyac 3MillyBaHHSA KOMMOHEHTHN
CyMiLli NOCTIHO 3a3HaloTb il po6oUUNX OpraHiB. IXHS KOHCTPYKLIiA NOBMHHA 3abe3nevyBaTy
He3aJsie)xHe nepeMillleHHsA YaCTUHOK, 3aBAAKN YOMY KOXKEH efleMeHT CyMilli MaTuMe OiHaKoBY
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MMOBIPHICTb NOTPanIsiHHA B pob04y 30HY, LLLO rapaHTYE PiBHOMIPHUIA PO3MNOAIN i BUCOKY
OOHOPIAHICTb. PiBEHb 3MillyBaHHA BM3HAYaETbCSA KOHCTPYKLUiED pobounx enemeHTiB. [JoBeaeHo,
W0 36iNbLUIEHHS KPOKY LLIHEKA MOKPALLYE AKICTb 3MillyBaHHSA, OCKiNIbKK 3i 3pOCTaHHAM KyTa
nianoMy rBUHTOBOI NiHIil 3pOCTa€E Pi3HNLSA LWWBNOKOCTEN PYyXY OKPEMUX NOpLUIiN MaTepiany, Wo
CNpUSE iIHTEHCUBHILLIOMY NepemMmiyBaHH0. Cepef, HannowmpeHilnX 3MillyBanabHNX anapaTis
6apabaHHi 3miwyBayi (puc . 2.7), aki 3abe3nedyioTb AOCTaTHLO AKiCHe nepeMilyBaHHSA. 36 Puc.
2.7. KOHCTPYKTUBHO-PYHKLiOHa/IbHa cxeMa bapabaHHoOro 3miwyBada nepiognyHol aii. Lo iXHix
HeAO0NiKiB HaneXxaTb CKNaAHICTb NOAaBaHHA KOMMNOHEHTIB | BUBaHTa)XeHHS roTOBOro MaTepiany,
a Tako)X 3Ha4yHa Maca, BiAHOCHO BUCOKa BapTICTb Ta NiABULLEHI eHepro3aTpaTun. bapabaHHi
3MilyBaYi MOXKYTb MaTu LUAIHOPUYHUA abo KOHiYHUI Kopnyc. bapabaHHi 3miwyBaui
rnepiognyHoi Aii ABNA0Tb CO60I0 FOPU3OHTANBHUIA LUAIHAP, 3aKPUTUIA 3 TOPLEBUX YaCTUH,
3MOHTOBAHWIMN Ha OMNOPHUX posinkax abo 3akpinneHun Ha Basy Ta 3gaTHUN obepTaTucs.
KOMMNOHEHTN 3aBaHTaXKyOTb HYepes creLialbHUA N0K, SKUN NOTiM FepMeTUYHO 3aKpmnBatoTh. Mig
yac obepTaHHA 6bapabaHa cuna TeEPTHA MiXK KOPMOM i BHYTPILLIHbOIO NMOBEPXHEH 3aXOMJII0E HUXKHI
wapu MaTepiany Ta NigHIMae X Ha NeBHy BUCOTY. licna Luboro Maca naga€ BHU3 i 3HOBY
nigxoneTbcsa bapabaHoMm. baraTopasoBe nepeknaaHHs 3abe3nevye akicHe nepemiwlyBaHHS
cyMiui. Y 6e3nepepBHnx bapabaHHuxX 3MmillyBaYvax iHFpedieHTM NOCTIMHO HaAXoAsATb Yepes3 OAVH
BiAKpUTMI KiHeub 6apabaHa, NnepemilyoTbCA BCEPEeANHI HbOro Ta MNOCTYMNOBO NPSAMYIOTb A0
iHLLIOro KiHUSA. IHTEHCMBHICTb 3MilUyBaHHS PEryslolTh WWASAXOM 3MiHU KyTa Haxusy /10NaTok,
3aKpinfieHnX Ha BHYTPIiWHIN cTiHUi 6apabaHa, abo 3MiHOW0O KyTa Haxuiy camoro 6apabaHa. 37
JlonaTeBi 3MilWyBayi HanexXxaTb A0 YHiBepcasibHOro obnagHaHHS, WO MOXKE NpauBaTn y
nepiognyHomy abo 6esanepepBHOMY peXuMi. KOHCTPYKTUBHO BOHW BUMKOHYIOTbCS 3 O4HUM 4K
ABOMa BanaMu poboyoro oprany (puc. 2.8). Puc. 2.8. JlonaTesun 3miwyBay. MpUCTpin BKIOYaE
CTalioOHapHWUIN KOpMYyC, ycepeaunHi SKoro Ha ropnsoHTasbHOMY abo BepTuKaabHOMY Basy Mo
rBMHTOBIN TPaeKToOpii po3milleHi nonaTi. JlonaTi BCTAHOBAIOOTL MNif KyTOM A0 Hanpsamy
nepemilleHHs cyMmiwi. 0na nigBULLEHHS AKOCTI 3MillyBaHHA Ha BHYTPILWHIN CTiHUI Kopnyca
000AaTKOBO MOHTYIOTb HEPYXOMIi enneMeHTu. JlonaTeBi 3MillyBaydi MOXKYTb BiApi3HATUCS 3a
cnocoboM KpinaeHHsa nonaTten, iX KiNbKiCTIo, @ TaKoXX 3a (POPMOI0 Ta KOHCTPYKTUBHUMU
ocobnumBocTsiMU. [10 OCHOBHMX HEAONiKIiB Takoro obnagHaHHSA HanexaTb NigBULLIEHI eHepreTUYHi
BUTpPaTW Mif Yac nepekmpaHHsa CyMillli Ta pu3nK nowkoaxeHHs abo noapibHeHHS Ti CKknafoBux y
npoueci nepemiwlyBaHHA. OCTaHHIM YacOM 34iINCHIOITLCSA HAayKOBI AOCNIOXXEHHS, CNPsAMOBaHi Ha
CTBOpPEHHSA BibpauinHnx 3miwyBadiB (pnc.2.9). BapTo NiAKpec/nTu, Wo TakKi 3MillyBadi HasiexxaTb
0o kombiHoBaHUx Bnais obnagHaHHA. BOHM MoOeQHYOTh ¥ cobi Npouecn nepeMillyBaHHSA Ta
iIHTEHCMBHOI MeXaHiYHOoI Aii Ha MaTepian, Wo CNpUs€E NigBULLLEHHIO OAHOPIAHOCTI CyMilwi. 3aBOSKKN
BibpaLiNnHUM KONMBAHHAM AOCAraETbCa epeKTUBHE pyNHYBaHHSA 38 arnoMepaTis, NOAINWYETHCA
MPOHNKHEHHSA KOMMOHEHTIB OANH Y OAHOI0 Ta 3MEHLUYETLCS Yac NPoLecy 3MillyBaHHS.
KOHCTPYKTMBHO TaKi 3MillyBa4i MOXXYTb BUKOHYBaTUCA Yy BUI IS4 FOPU30HTaIbHMUX abo
BEPTUKaNbHUX EMHOCTEN i3 MPUBOAOM, AKWUA FEHEPYE KOIMBAJbHI pyxu poboymx opraHis.
YacToTa Ta amnaiTyaa Bibpauin nindbnpatoTbCsa 3aN1eXXHO Bif i3MKO-MexaHiYHUX BNacTUBOCTEN
KOMMOHEeHTIB CcyMilli. Puc. 2.9. Cxema BibpauinHoro 3miwysayva: 1 - poboya Kamepa; 2 -
Npy>XXuHa; 2 - pyxoma nnatdopma; 4 - 60KoBUHa; 5 - NpMBOAHA LWIeCTepHS; 6, 8 -
eNeKTPOABUryH; 7 - nonaTeBa Miwanka; 9 - Bibpo3bya>kysad. [1o nepeBar BibpauinHux
3MillyBaYiB HasexaTb: [| BACOKA fAKiCTb 3MillyBaHHS Pi3HOPIAHMX MaTepianis; [| MOXAMBICTb
06pobkKn MaTepianiB i3 Pi3HOI ANCMEPCHICTIO; [| 3HMXKEHHS eHeProBUTPaT MNOPIBHAHO 3
TpaanUinHAMKN TUNAMK 3MillyBaYiB; [| KOMMAaKTHICTb Ta NPOCTOTa KOHCTPYKLUIi. [lepcnekTnBHUM
HanNpPsMOM PO3BUTKY TaKUX MalUWH € aBTOMATM3aLid CUCTEMN KEPYBaAHHSA Ta iHTerpauis
iHTeNIeKTyaJ/IbHUX aJIrOPUTMIB A1 ONTUMIi3aLii peXXMiB 3MillyBaHHS BiAMOBiAHO A0
BNACTUBOCTEN CUPOBUHW. [10 HeponikiB BibpaLinHUX 3millyBadiB KOMBIKOPMIB HanexxaTb Taki
0COBMBOCTIi: BOHM XapaKTepn3ylTbCA HEBUCOKO NMPOAYKTUBHICTIO Ta HEJOCTaTHLOIO
HaginHicTio 39 By3NiB, WO CTBOPIOIOTL Bibpauito koprycy. OKpiM LbOro, iXHih Nnpueia Mae€ GinbLu
CKJlagHY KOHCTPYKLUIt0. 3MiwyBay nepiogn4yHoi gii Cr-1 i3 nnaHeTapHO-LLIHEKOBOIO MillasKow
306pa)keHo Ha PUCYHKY 2.10. Puc. 2.10. CTpiykoBUi 3MillyBay. loro KOHCTPYKLis BKJOYAE
npusig 1, Boamno 2, WHeK 3 Ta KoHivHun kopnyc 4. Mig 4yac poboTtmn obepTanbHUi pyx Bif,
nPMBOAY Yepe3 BOAMIO NepenacTbCs WHEKY, SKMN He nue obepTaeTbCs HABKOO BAACHOI OCi, a
N PyXa€ETbCA MO KOHIYHIN NoBepXHi kopnyca 4, 3abe3nevytoyn nepemillyBaHHA MaTepiany
BCcepennHi poboyoi 30HU. CTpiYKOBI 3MilLlyBaydi MatoTb pi3Hi Ha3BW, 30KpeMa NPOTUTOKOBI abo 3i
CTpiYKaMm, WO YTBOPKOKTb 3yCTPiYHI BUTKN. LLUBMAKiICTb 06epTaHHSA iX Basly 3a3BM4Yall CTAaHOBUTb
6113bK0 30 06/XB. 3 KOHCTPYKTUBHOI TOYKM 30pY TaKi 3MilllyBa4i BUrOTOBASAKTb Y
unniHgpuyHomy abo U-nomibHomy kKopnyci. BapiaHT i3 U-noaibHoto hopmoto mae 6inbLuy
MICTKICTb i € 3py4YHIWLIMM Yy TexHiYHOMY 06CyroByBaHHi Ta peMOHTI. BUBaHTa>KeHHA roToBOI
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CYMiLi 30iNCHIOITb Yepes HMXKHIN oTBip abo wnaxom Haxuny U-noaibHoOro kopnyca. 3MiwlyBay
kombikopmiB KC-600 - ue obnagHaHHA ansa TBapuHHUUTBA. NMpu3HavYeHnn ans 3millyBaHHS
CUNYYNX KOMMNOHEHTIB Yy BUpobHULTBI 40 KOMBIKOPMIB: 3epHa, WPOTY, NPEMIKCIB, KOHLLeHTpaTiB,
MiHepasibHUX 006aBOK (3@ BUHATKOM PiaKuX peyoBuH) (pnc.2.11). BUKOPUCTOBYETLCA 5K OKPEMO,
TakK i B cknagi kombikopmosoro uexy abo niHii: Hanpuknag, nepeg rpaHynauieto. Puc. 2.11.
3miwyBayd koMbikopMiB KC-600 3 BepTUKaIbHMM BaJIOM 3MillyBaHHA. BepTuKanbHUN LLHeEK
3abe3nevye iHTEHCMBHE MepeMillyBaHHS, a 34aTHICTb AoAaBaTW iHFPedieHTN B npoueci poboTwu
[03BOJISIE 3MEHLWMNTN BUTPATU Yacy. KOHCTPYKLIA MOXXe AO0NOBHIOBATUCS Pi3HUM A0OATKOBUM
obnagHaHHAM, 30KpeMa BOyAOBaHMMM BaramMu 4y LIMKJOHOM. Ha OCHOBI NpoBeAeHOro aHanily
KOHCTPYKLIi o6nafHaHHSA, NpU3HaYeHoro A4 NiAroToBKWM CMPOBUHU A0 npoLecy
eKCTpyAyBaHHSA, BCTAHOBJIEHO, WO paLioHaNIbHUM € 3aCTOCYBaHHS LUHEKOBUX MeXaHi3MiB. Taki
npucTpoi 3abe3nevyoTb MOEAHAHHSA B OAHOMY arperaTti HU3KK TEXHOJIOMYHUX onepaLin:
6e3nepepBHOro nepemillyBaHHA KOMMOHEHTIB KOPMOBOI CyMilli, il TpaHCNOPTYBaHHSA, AO3yBaHHSA
Ta BigBeAEHHS MiAroTOBJIEHOT CUPOBUHN.
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3aBAsAKN LbOMY LUHEKOBI CUCTEMU A03BOJIAIOTb 3MEHLUUTU KisbKiCTb 061afHaHHSA Ha
BUPOOHMYIN NiHii, NiABUWLNTY KOMMNAKTHICTb Ta HaAiINHICTb TEXHOJIOMYHOroO npouecy. Kpim Toro,
IX 3aCTOCYBaHHS CNPUSE PiIBHOMIPHOCTI NoAayi MaTepiany B eKCTpyAep, WO NO3UTUBHO BNJIMBAE
Ha cTabiNbHICTb NOKa3HMKIB 06po6sieHHA Ta 41 AKiCTb FOTOBOrO MPOAYKTY.

MNModanblue BAOCKOHANIEHHSA KOHCTPYKLII LIMX MPUCTPOiB MOXXe ByTn cnpssMoBaHe Ha onTuMi3aLito
reoMeTpUYHUX NapaMeTpiB LWWHeKa, NiABULEHHS 3HOCOCTINKOCTI pO604YNX MOBEPXOHD i
PO3LWNPEHHSA DYHKLIOHaNIbHUX MOXXMBOCTEN obnagHaHHA. 2.3 AHani3 poboTn 0AHOLHEKOBUX
ekcTpynepis ObrpyHTyBaHHSA NapaMeTpiB eKCcTpyaepa 3 perysb0BaHUM TenaonigBoaoM.
BukopuncTaHHs faHoro Tuny A03BOJISE MOAINWNTN AKICTb FOTOBOIO NMPOAYKTY 3a PaxyHOK
BUKOPUCTaHHS WAaAHOro pexnumMmy obpobkn CMpOBUHN, 3BECTU A0 MiHIMYMY BTPaTU XXUBUIbHNX
pe4vyoBUH y poboYin Kamepi ekcTpyaepa 1 ctabinisyBaTn TUCK y NnepeaMaTPUYHIA 30HI
ekcTpyaepa. Ekctpyaep (puc. 4.1) MiCTUTb KOpMycC i3 3aBaHTa)KyBaJibHUM naTpybkom, npusig,
CTaHMHY, PO3TaLLlOBaHUM Y KOPMYCi LLUHEK i3 FBUHTOBOK Hapi3Kow 1N MaTpuuto. Y
rnepeaMaTpUYHIA 30HI BCTAHOBJIEHO TPM NOC/IAOBHO pO3TalloOBaHi Kamepu oxoaoa)XeHHs. KoxxHa
Kamepa Mae KinbueBy opMy n obnawwiToBaHa naTtpybkaMmn ong nigBefeHHs BUXiIAHOMO
xoJslogoareHTy 1 BiABOAY BiANpaLbOBaHOIro xosno40areHTy. NMpu4omy BCi TPU CNOJTyHHI OTBOPU
3MillleHi 0AMNH BiAHOCHO iHLWIOIo TakUM YMHOM, WOo6 eKCcTpyaaT nepemiulaBcsa No MakCMMasbHO
MOXXJINBIN [OBXWHI KaHany, TO6TO MakcuManbHUi Yac nepebyBaB y kamepi. KyT Haxuny
JlonaTok oBaJsibHOI YOpMK BUBMPAETHCA TakNUM YMHOM, o6 3abe3ne4nTun 3axBaT OCHOBHOIO
NOTOKY NPOAYKTY, NepeMillleHHA NOro y3[40BX KiflbLLeBOro KaHasny 1 BUAaBOBaHHA Yyepes
CNOJIYYHUI OTBIP Y CYCiAHIO KaMepy OXO0JI0AXKEHHS. [pn NOpYyLUEHHI CTINKOro pexxmmy poboTu
ekcTpyaepa (nynabcaulii TUCKY, SKa MOXXe BUHUKHYTW, Hanpukad, Npyu HasBHOCTI HEAOCTaTHbLOI
OOHOPIAHOCTI CKNaay cyMilli, 3MiHi pexxumy poboTtn abo npu 3miHi peuenTypu Cymiwi i T.4.)
noTpibHO WBMAKE onepaTBHe BTPYyYaHHS, CNpsMOBaHe Ha NiaTpuMKy 42 ctabinbHOro TUcky, 3a
O0MOMOro0 BigBOAY YaCTUHM TEMIOTY i3 MepegMaTPUYHOI 30HN 3a paxyHOK nogadi
X0JI0[0areHTy B KaMepu 0X0104>XKeHHS. [ponoHOBaHW eKCTPYAep NpPaLIoe B TakuMin Cnocib.
BuxigHun NpoOyKT 3aBaHTaXKYETbCSA B EKCTPYAEP Yepe3 3aBaHTa)KyBaJibHUN NaTpyboK.
BKNIOYa€ETLCA NPUBIA | LUHEK MOYNHAETHLCS 3aX0MNJI0BaTU N NepeMilaT NpoAyKT. MNoTiM NpoaoyKT
MOCNigOBHO NEPEMILLAETLCS Yepe3 30HMN 3aBaHTa)KEHHS, 3MillyBaHHS, rOMOreHisauii
[03yBaHHS 3a AonomMorot 06epToBOro LWHeKa. Y Mipy NpocyBaHHA NPOAYKT NMepeMilly€eTbCs B
30Hi 3MillyBaHHSA, HarpiBaeTbCA N PO3M’'AKLWYETLCA. [lani B 30Hi romMmoreHi3auii BigbyBa€eTbca
rMepeTBOPEHHSA PO3M’AKLIEHNX Kpym abo 3epHOBI cyMilli 3epHOBUX i 6060BUX KynbTyp B
OOHOPIAHMIA pOo3MnaB 3@ PaxyHOK 3pOCTaHHA TUCKY. Pnc. 2.12. EKCTpyaep 3 peryaboBaHnM
TensonigsoaoM:1 - Kopnyc; 2 - 3aBaHTa)kyBaJibHUIN NaTpybokK; 3 - NpuBia; 4 - cTaHWHa; 5 -
WHeK; 6, 7, 8 - KaMepun 0XoNnoOXeHHS; 9 - maTpuus; 10 - noxuni nonaTtkym oBasbHOI hopmu; 11 -
CNONYYHUI OTBIP. TUCK po3MnaBy NPOAYKTY B 30Hi A03yBaHHA [OCAra€ 6a>KaHOro 3Ha4YE€HHS,
BiAOyBa€ETbCA OCTAaTOYHE PO3MJaB/AtOBaHHA APiIOGHMX BKIOYEHL | YTBOPIOETLCS po3MnJaB
OOHOPIAHNN 3a CTPYKTYPOIO N TeMnepaTypi. Lle no3Bonse ona HopmanbHoi poboTu ekcTpyaepa
MaTu 3ajaHy, OAHOPIAHY MO NepeTuHy TemnepaTypy po3nnasy NPoAyKTY. 43 BUKOPUCTaHHSA
eKCTpyZepa 003BOIMTb ONTUMI3yBaTU NpOLEC eKCTPYAYBaHHSA Pi3HOI BUXiAHOT CUPOBUHN 3a
PaxXYHOK MiATPUMKM CNPUSATINBOrO TUCKY BHACNIAOK PEryJIloBaHHS BEIMYMHM TemMnepaTypu
MPOAYKTY B MepeaMaTPUYHIN 30Hi, oaep>XyBaTu eKCTpydaTn BUCOKOI SIKOCTI 3aBASIKM PO3B'A3KY
npobnemun ctabinizauii TUCKy, 3B€CTN A0 MiHIMyMY BTPATU KOPUCHUX XapYOBUX PEYOBUH Y
pobouin kaMepi ekcTpyaepa. O6rpyHTYBaHHSA KOHCTPYKTMBHUX NapaMeTpiB eKcTpyaepa 3
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MaTpuueto. BukopncTtaHHSa AaHOro Tuny A03BOJISIE PeryaioBaTh N NiATpUMyBaTN HeObXigHWIA
TUCK Yy 3alaHNX MeXax Y MaTPU4HIN 30Hi ekcTpyaepa. LHekoBun ekcTpyaep (puc. 2.13) MicTuTb
UNAIHAPWUYHUIA Kopnyc 1, 1o 3aKiHYYETbCA (hOPMYBabHOW ronoBKoto 10, Wwo BMKOHaHa 3
MOXKJINBICTIO 06epTaHHA WoA0 Kopnyca, 3aBaHTa)KyBaJibHUA NPUCTPIA 2 i wHek 3. Puc. 2.13.
ExkcTpyaep 3 MaTpuLeto, LWO racuTb NyabcaLii TUCKY: 1 - KOpNycC; 2 - 3aBaHTa)KyBaJIbHWI
MPUCTPIN; 3 - WHeK; 4 - rinb3a; 5 - Yyenuese yLWiNbHEHHS; 6, 9 - NIAWWNHUKKY; 7 - NPUTUCKHUIA
npucTpin; 8 - BTynka; 10 - bopmyBanbHa ronoeka; 11 - macnsHka; 12 - ctonopHuin 6onT.
ExkcTpyoep npautoe B Takuin cnocib. BuxigHnn NnpoaoyKT 3aBaHTaXYETbLCA B eKCTpyaep yepes
3aBaHTa)kyBaJIbHUI NaTPybOK 2. BKNOYAETLCSA NMPUBIA i LUHEK 3 MOYMHAETHLCS 3aXOMnoBaT
nepemMiwat NpoAyKT. MOTiM NPOAYKT NOCAIA0BHO NEpPeMiLLaeETbCa Yepe3 30HM 3aBaHTaXKeHHs,
3MillyBaHHSA, FOMOreHi3auii 1 4o3yBaHHSA 3a AonoMorot 06epToBOro wHeka 3. Y Mipy
MpoCyBaHHSA NPOAYKT 44 nepeMillyeTbCHA B 30HI 3MillyBaHHS, HAarpiBa€eTbCHA 1 PO3M’AKLLIYETLCS.
Hani B 30Hi romoreHi3auii BigbyBaeTbCa NepeTBOPEHHSA PO3M ' SKLLEHOI 3€pHOBOI CyMiLli B
OOHOPIAHMIA PO3MnaB 3@ PaxyHOK 3pOCTaHHA TUCKY. TUCK po3naaBy NPOAYKTY B 30Hi l03yBaHHA
nocsarae 6a)kaHoOro 3Ha4yeHHs, BigbyBa€ETbCs OCTaTO4YHE PO3MAaBAOBaHHA APIOGHUX BKAOYEHD i
YTBOPIOETLCSA pPO3rsas, 04HOPIAHWA 3a CTPYKTYpPOK 1 TemnepaTypi. Lle no3sonde ans
HopMasibHOI poboTu ekKCcTpydepa MaTu 3adaHy, OAHOPIAHY MO NepeTuHy TeMnepaTypy Po3rniaBy
npoAykTy. OBrpyHTYBaHHSA KOHCTPYKLII LLUIHEKOBOro eKcTpyaepa 415 BUpobHMLTBa ABOLLAPOBUX
npoaykTiB. LLIHEKOBUIN eKCTpyaep Takoro TUMNy A03BOJISE 0AHOYACHO 06pobnaTn ABi BUXigHI
CYMiLli 3 Pi3HUMN PeoNOoriYHNMIN BAACTUBOCTSAMM N 04ep>XKyBaTy ABOLLAPOBI NPOAYKTU.
Hanpuknag, 3epHoBa CcyMiw i f,o6aBKM KOPMOBOro Npu3HadveHHs. LLIHekoBuin ekcTpyaep (puc.
2.14) MiCTUTb UNAIHOPUYHUIA KOPMYC 1, MOPOXXHIiN WHeK 2 i maTpuuto 4. Ha BHYTPILLHIR
UMNIHAPWYHIN NOBEPXHiI NOPOXHBLOrO WHEKa 2 BUKOHaHa rBMHTOBa Hapi3ka. KiHueBa YacTuHa
BHYTPILUHBbOI LIMNIHAPUYHOI MOBEPXHi MOPOXXHLOIO LLIHEKA 2 BMKOHaHa riagkot - 6e3 Hapi3ku.
Kpok Hapi3kn 1 rambuHa BHYTPILLHLOrO FBUHTOBOMO KaHany LUHEKa 2 3MeHLUYTbCA B HanpaMKy
BMXOAOY NpoayKTy. Puc. 2.14. LLIHekoBMn ekKCTpyaep 418 BUpobHMLUTBA ABOLWIAPOBMX NPOAYKTIB.
45 1na HopManbHOI poboTu ekcTpydepa HeobxiagHO MaTu 0QHAaKOBUI TUCK PO3MJaBy NepLuoi 1
ApYyroi BUXigHMxX cyMiwien. PiBHICTb TUCKiB 3abe3nedye nnaBHUI napanefibHUA NANH PO3NnaBiB Y
nepeamMaTpPUYHIi 30Hi. [oTiM KOMBIHOBaHWIN eKCTpyaaT BUXOAMUTL i3 eKCcTpyaepa yepes
BUXIAHUM OTBIp LNAIHAPUYHOT (POPMM B MaTpULLi. Taka KOHCTPYKLIS 4O3BONUTb: PO3LLNPUTHK
acopTUMeHTN KoMbiHoOBaHNX BaraTolwapoBUX NPOAYKTIB, O4EPKYBaHUX 3a paxyHOK OAQHOYacHOI
eKCTPY3il ABOX BUXiAHWUX CyMillen 3 Pi3HNMKW PEOSIOriYHUMMN BNACTMBOCTAMMN; ONTUMI3yBaTH
rnpoLec eKCTpyAyBaHHSA Pi3HMX BUXIAHMX CyMille 3@ paxyHOK nigBefeHHA HeobxiaHOI KinbKOCTi
TenJIoTW BHACNiAOK BapitoBaHHSA YacTOTU 1 HanpsMKy obepTaHHA Bana; cTabinisyBaTn TUCK ABOX
MOTOKIB NPOAYKTY B NepeaMaTpUYHIA 30HI eKCTpyLepa 3a paxyHOK peryatioBaHHSA TUCKY APYroi
BUXIAHOI CYMiLLi LWAAXOM 3MiHM YaCTOTU N HanpaMKy obepTaHHS Bana. BucHoBku o po3gainy Il B
po3aini NnpoBegeHo TexHiYHe obrpyHTyBaHHA Oy40BM Ta OCHOBHUX XapaKTEPUCTUK EKCTPYOEPIB.
Po3rnsHyTo TexHiyHe obnafHaHHA ANns nonepenHboi 06pobKM CMPOBUHU Nepen eKCTPY3i€lo.
BrnkopucTaHHa apobapok, MAOLWNAbHMX i 3MillyBasibHUX MaLUWH A03BOJISAE JOCAT T HeobxigHOro
piBHSA NoapibHeHHA Ta OAHOPIAHOCTI CMPOBUHM, WO NiABULLYE ePeKTUBHICTb eKCTPYy3il.
MpoBeneHnin aHaniz poboTn OAHOLLIHEKOBMX EKCTPYAEpPIB, a Came poboTy ekcTpyaepa 3
peryiboBaHMM TensoniABOAOM, LLUHEKOBOrO eKCcTpyAepa A5 BUpobHMLTBa OBOLLIAPOBUX
NPOAYKTiB Ta ekCcTpyAepa 3 MaTpuueo. 46 PO3MI |1l PO3PAXYHKOBO-KOHCTPYKTUBHUN 3.1
Po3pobka KOHCTPYKLUii yCTaHOBKW ANs eKCTPY3il KopMiB [ns peani3auii noctaBneHoi metun 6yno
CNPOEKTOBAHO Ta BUrOTOBJIEHO MAaKeTHY YCTAaHOBKY A/19 NPOLLeCy eKCTPy3il KOPMIB, 3arasbHUN
BUIrNa4 AKOI MoAaHo Ha pucyHKy 3.1. CTBopeHa yCTaHOBKa CKIada€EThbCA 3 eKCTpyaepa 1, By3na
NiAroTOBKW CyMillli 0 eKCTpyAyBaHHSA 2, NnepeTBopoBaYa 4YacToOTU efIeKTPUYHOro CTpyMy 3 Ta
KoMn'toTepa 4. By3on niaroToBku CyMilli O eKCTPyAyBaHHA BUKOHAHO Yy BUrNaAi TpaHcnopTepa
3 rocppoBaHoto cnipannto. Puc. 3.1. 3aranbHuUn BUrnag MakeTHOro 3paska yCTaHOBKU: 1 -
eKCTpyZep; 2 - By30/ NiArOTOBKN CyMilli 0 eKCTPYAYBaHHSA; 3 - NepeTBOpIoBaY 4acToTun
eNeKTPUYHOro CTpyMy 71; 4 - komn'toTep. EkcTpynep [10] (puc. 3.2 i 3.3) cknagnaeTbCa 3
paMu 1, Ha 9Kin po3milieHo enekTpoaBuryH 2 tuny AIP100L4 noTyXxHicTo 4 KBT Ta 4acToToto
obepTaHHA 1500 06/xB, i3 KoediLieHTOM 3CyBY ha3 = 0,82. Ha BuxigHomy Bany
e/IeKTPOoABUIryHa BCTaHOBJIEHO LWKIB 3, L0 Yepes KAnHoMNacoBy nepefadvy 4 nepepnae obepToBuii
MOMEHT Ha LUKiB-MaxO0BUK 5, AKUA NnpuBoanTb y Ait0 rBUHT pobo40i YacTuHU ekcTpyaepa 6. Y
BEPXHi YaCcTuHi pamun 47 1 3akpinaeHo 6yHKep 7 3 NOTKOM 8, Npu3HaYeHNn 418 HaKOMUYEeHHS
Ta nogadi 3epHOBOI CyMilli Y 3aBaHTa>kyBaJibHY ropJloBUHYy pobo4oi 4aCcTUHU ekcTpyaepa. Ans
peryatoBaHHA iIHTEHCUMBHOCTI Modadi cyMili 6yHKep oCcHalleHo 3achiHkoto 9. Puc. 3.2. Cxema
ekcTpyaepa (naTeHT YKpaiHM Ha KopucHy Mmoaenb No109801: 1 - pama; 2 - eNeKTPOABUIyH; 3 -
WKiB; 4 - KIMHOBUAHI NacK; 5 - WKiB-MaxoBuK; 6 - poboya YacTnHa ekcTpynepa; - byHkep; 8 -
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poboyoi YacTnHM ekcTpyaepa (puc. 3.3) Mmae cekuinHy 6ynoBy. Cekuii remHTa 7, 9i 12
3MOHTOBaHI Ha Baay 1 3a 4ONOMOro NPU3MaTUYHOI WMNOHKK 15. Ha IXHi 30BHILUHIN NOBEPXHI
BMKOHAHO MO YOTUPU BUTKU MBUHTOBUX KaHaBOK HaMiBKPyraoro npogisito 3 pisHUM Kpokom [17].
30KpeMa, Ha MepLlin cekuii 7, Mo HaNpsMKY pyxy MaTepiany, KpOK CTaHOBUTb 21 MM, Ha Opyrin
CekUuii 9 - 19 MM, a Ha TpeTinn 12 - 17 MM. TaKM YNHOM, Pi3HULSA MiXK KPOKaMU CYyMiDKHUX CEKLLIN
DopiBHIOE 2 MM. CeKuUii rBMHTA 3'€AHaHi WinbHO, WO 3abe3neyye yTBopeHHs 6e3nepepBHOI
rBMHTOBOI NiHIl. BiA 0CbOBOro 3MileHHS ceKLil PiKCYoTbCA KOHYCHOW rankoto 14. CekuinHum
FBUHT PO3TaLlOBaHNM Y LMNIHAPUYHOMY CEKLINHOMY KOPNYCi, AKNA CKNafaEeTbCA 3 esIeMeHTIB 4,
51 6, 3’egHaHuXx Mixx coboto xomyTamm 11. BUHTOBI KaHaBKu cekuin 7, 9 i 12 MaloTb LUMPUHY
(moBXWUHY XopAKn), AKa Ha 3 MM NepeBULLYE A0BXUHY Xopaun npyxuH 8, 10 i 13 Ha piBHi
30BHiWWIHLOIO AiaMeTpa BiANoBigHMX cekuin (puc. 3.4, Bug A). 48 Puc. 3.3. KOHCTpyKLis
rBMHTOBOIr0 pobo40oro opraHy eKCcTpyzepa 3 rnpy>XHuUM eneMeHToM: 1 - Ban; 2 - Kopnyc
NiAWNNHUKOBOI onopw; 3 - 3aBaHTa)KyBaJibHa ropsioBMHa; 4, 5 i 6 - cekuii Kopnycy ekcTpyaepa;
7,912 - cekuii reuHTa; 8, 10 i 13 - npyxuHu; 11 - xomyT; 14 - raka KOHyCHa; 15 - WwnoHkKa;
16 - MyHAWTYK; 17 - chinbepa; 18 - pykoaTka; 19 - raika M50x2. Pobo4a 4acTuHa ekCcTpyLepa
PYHKULIOHYE TaKMM YMHOM. MigroToBsieHa 3epHOBa CyMill Yepe3 3aBaHTa)KyBajibHY rOpsIOBUHY 3
HagXoOuUTb Y MiDKBUTKOBMWIA NPOCTIp rBUHTA (puc. 3.4) i TP@HCNOPTYETLCA HUM Y HanNpPsaMKy A0
dinbepun. Puc. 3.4. TpuemMipHa MoLesib WHeKY. Y pe3ynbTaTi 3MillyBaHHA Maca CTae
oOHopiaHO, HabyBa€ B'A3KO-TEKYYMX BJACTUBOCTEN i NigAaETbCA NpoLLeCcy eKCTpy3ii. Y pobouin
KaMepi ekcTpyaepa 49 3epHoOBa CyMill HarpiBaeTbca Ao Temnepatypu 120...150 °C, npu LuboMy
TUCK Yy 30Hi OCTaHHbLOI0 BUTKa FBUHTa MoXe gocsaratu 3,9 MlMa. MNig gi€elo BUCOKOro TUCKY
po3nsaB/iieHa Maca CTBOPIOE OCbOBE 3YCUIA, CPSAMOBaHEe B3L0BX OCi rBUHTa. OCKiNbKu
FBUHTOBI KaHaBKMW CceKWin 7, 9 i 12 MaloTb WNPUHY (AO0BXNHY XOPAWU), WO rnepeBuLLyE BigNoBigHY
OOBXUHY Npy>nH 8, 10 i 13 Ha 30BHILUHLOMY AiaMeTpi CEKLiN, a CaMi MPY>XHi efleMeHTu
hopMYyI0Tb CYLiNbHY CRipanb, Le CIPUYNHAE IXHE 3MILLLEeHHS Y HanpaAMKY 3aBaHTa>KyBaJsibHOI
ropaoBuHN. OQHUM i3 HE[OJIKIB OQHOMBUHTOBUX EKCTPYAEPIB € KONMMBAHHA TUCKY B 30HI Nnepen
MaTpuLeto. Y pasi 3HUKEHHSA TUCKY MNPY>XHi eNleMeHTU 3MiLLyoTbCA Y 3BOPOTHOMY HanpsaMKy.
TaKUM YMHOM, KOJIMBAHHS TUCKY BUKJIMKAKOTb BibpaLito MPy>XHUX eNeMeHTIB rBUHTA, LLO
MOKpaLLy€E YMOBU 3aX0rJIieHHS MaTepiajsy Y 30Hi 3aBaHTa>XeHHSA Ta 3MEHLUYE onip Noro pyxy Ao
30HM NAacTudikauii, Wo, CBOEK Yeprotw, CNpUNE NigBULLLIEHHIO NPOAYKTMUBHOCTI eKCcTpyaepa
[6,11]. Mig Yac BUroToBJIEHHSI MOBHOLUIHHUX i 36aNaHCOBaHNX KOPMIB A1 TBapuH MeTOA0M
€KCTPYAYBaHHSA, KON A0 3epHOBOI OCHOBWU A04al0Th Pi3HOMaHITHI MikpoeneMeHTn Ta HebinkoBi
a30TUCTI CNONYKN, BUHMKAE Npobnema 3abe3nevyeHHsA OAHOPIAHOCTI CyMilli 3a BMICTOM
KOMMOHEHTIB. [1Na 0OCATHEHHS PiBHOMIPHOIO pPo3MoAisly CKaagoBux HeobxigHO NpoBOANTH
nonepeaHe 3MillyBaHHS KOMMOHEHTIB Nepen NpoLecoM eKCTpyAyBaHHSA. 3 L€ MeToko
po3p0b6s1eHO KOHCTPYKLiO By3/1a NiAroTOBKN CYMillli 10 eKCTPYAYBaHHS, CXeMY SIKOro HaBeeHo
Ha pUCYHKY 3.5. By3on NiAroToBKu CyMilli O eKCTpyAyBaHHA aBnas€e coboro pamy 1, Ha aKin
YKOPCTKO 3aKPinJieHo KOXXyX 2, eNleKTpoaBuUryH 3 i3 mydToto 4 Ta rodopoBaHuin pobovnin opraH 5
(puc. 3.5 6), WO Ma€e YepryBaHHsA BrMaanH 6 i BUCTYMIB 7. Y HUXKHIN YaCTUHI KOXXyXa 2 PO3MIilL,EHO
ObyHKep i3 wnbepom, Yyepes AKUIN NoJaETLCA MaTepian. MNig Yac poboTn BiH NepeMilLlyeTbCA Y
30HY BUBaHTa)XeHHs, 3abe3neyyoun piBHOMipHe 3MillyBaHHSA KOMMOHEHTIB nepen nogaveio B
ekcTpyzep. 50 Puc. 3.5. By3on niaroToBKu CyMilli A0 eKCTpyAyBaHHSA: @) - 3araibHunm surnag, 1
- paMa; 2 - KOXyX; 3 - eNleKTpoaBuryH; 4 - mydTa; 6) - 3aransHumn surnag poboyoro oprany, 5 -
rocppoBaHun poboynin opraH; 6 i 7 - BnaguHm i BUCTynun rogp. KoOHCTpyKLUil FBUHTOBUX poboumx
OpraHiB eKCTpyaepiB 3HaX0AATb LUMPOKE 3aCTOCYBaHHS B Xap4yoBin i nepepobHii NpoMMNCNOBOCTI
3aBOSKN PO3LUMPEHNM TEXHOJIONIYHUM MOXKIMBOCTSAM, W0 3abe3neydyoTbCs NigBULLEHOD
HadiNHICTIO Ta BAOCKOHaNeHo 6ynoBot. BUpoBHMLTBO AKICHOI KOPMOBOI CyMilli MOXXIMBE fnLle
3a ymoBU cTabinbHOi Ta 36anaHcoBaHoi poboTu ekcTpyaepa. OQHaK Ha NPakKTULIi Ha
e(eKTUBHICTb MOro PyHKLiIOHYBaHHS BMJMBAE HU3Ka YNHHUKIB, LLLO 3YMOBJIOE KOJIMBAHHS
MPOAYKTUBHOCTI Ta 06CAry oTpMMaHOro ekcTpyaaTy. YHacnifok Luboro

@ 3HanpeHo nnariaty: 0,05% id: 18
6inbHIRSH YRE‘P AL YT S GBI PEKT e pr 3o YIEH 8E8dhTuieHToM KopucHOT Aji y Mexax
45-75% npwn 3a40BiNbHIN AKOCTI KiHLEBOro NpoaykTy [4]. Y poboTi po3rnsgsHyTO KOHCTPYKLLitO
YCTAHOBKMW AJ1 MPUroTYBaHHS KOPMOBOI CyMillli, Ska SBNSIE 0600 paMy 3 XKOPCTKO
3aKpPINJIEHUM Y HUXHIN YaCTUHI eNeKTPOABUIYHOM i MPUBOAOM. Y BEPXHi YacTUHI npuBoay
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pO3TalloBaHO MaxoBMK 3i LWKIBOM Ta BaJioM pobo4yoro opraHy

. Ha 30BHILLHI® MOBEpPXHi Basla XXOPCTKO, 3 MOXXJIMBICTIO OCbOBOIO MeEpPEMiLLEeHHSA, BCTAHOBJIEHO
OKpeMi CekLUil LUHEeKIB, Ha KOXXHIl i3 AKX Hapi3aHO No 3-4 BUTKW Pi3HOro Kpoky. 51 LlHekwn
po3TalloBaHi NOCNIAOBHO, YTBOPIOOYM CYLLiJIbHY FBUHTOBY JliHit0. Ha BHYTpPIilLHbOMY AiaMeTpi
BTYJIKW PiBHOMIPHO MO KOJIy BUKOHaHO 8-12 MiBKPYyrnMx HackKpi3HMX nasis, o 3abe3nevyoTb
BiAHOCHMI pyXx enemMeHTiB Npu wemnakocTi obepTaHHa 1000 06/xB i 6inblue [4]. AKicTb KiHLEBOI
nPOAyKLUil TiICHO MOB’siI3aHa 3 MOKa3HUKaMKN NMPOAYKTUBHOCTI Ta BU3HAYAETbCA KOHCTPYKTUBHUMMA
napameTpaMmn pobo4mx opraHiB ekcTpyaepa (puc. 3.6 a, 6).

@ 3HangeHo naariaty: 0,07% id: 19

Puc! 806 /PaBEUNI Opeaty ek Ty HEFA Y ' /BdA 26 45 No e pRés-snamy Bany - B; A -micue
3apoOKeHHs TpiwnHW. B pesynbTaTi aHanizy noBepxHi 3n1amMy 3pyMHOBAHOIr0 Basy
BCTAHOBJIEHO, O TPilLlMMHa MAa€ BTOMHUI XapaKTep i 3apoamnaacsa B 30Hi LUMOHOYHOI O Na3sa.
TepmMivyHa 06pobKa, WO BK/OYala rapTyBaHHSA Ta BignyckK, CMpuUsana yTBOPEHHIO MiKPOTPILLWH
TEPMiYHOro MNOXOOXKEHHSA Ha AHIi LbOro na3a. BaxkanBo nigkpecnnTu, Wwo TpiwmnHa
XapaKTepu3y€eTbCHA AOCUTh F1aKOo0 NOBEPXHED, HETUMOBOIO 4SS YMOB LIMKIiYHOIrO
HaBaHTa>XeHHSA 3@ 3Ha4YHOr0 KPYTHOFO MOMEHTY

. Lle cBigumnTb Npo Te, WO pyMHYBaHHSA CTas0Cs NiC/9 AOCAHEHHS TPIWNHOK KPUTUYHOT
DOBXUHW. OAHMM i3 CydacHUX i HanbinbLW pe3ynbTaTUBHUX METOAIB OLiHIOBAHHA HaMpy>XeHo-
n0edopMOBaHOIro CTaHy KOHCTPYKTUBHUX eflieMeHTiB poboyoro opraHy ekcTpyaepa (puc. 3.7) €

@ 3HangeHo nnariaty: 0,02% id: 20

Mo AEMSH AL REUCYHE GHUr OISR B A e oMY N6 52 o cninxyBaHuin 06’ekT nopaeTscs

y BUrAagi mogeni, ska CKlaga€ETbCA 3 €JIEMEHTIB 3i CKIHYEHHOI0 KiJIbKICTIO CTyMneHiB cBoboaun

[1, 6]. Puc. 3.7. Mogenb Bany y BUrnaai TBepaoro Tifa ANs OUiHKM Hanpy>XeHo- edopMoBaHOro
CTaHYy KOHTaKTHUX MOBEPXOHb LUMOHKN Ta LUMOHOYHOI KaHaBKW. 3.2 BU3Ha4YeHHSA NPOAYKTUBHOCTI
po3pobneHoro ekcTpyaepa EKkcnepuMeHTn 34iNCHIOBANNCS i3 3aCTOCYyBaHHAM po3pobneHunx
YCTAaHOBOK 3 METOI0 NiATBEPOXEHHS TEOPETUYHUX MONIOXKEHb Ta OTPUMAHHS
€KCMepMMeHTaJIbHMX 3aJ1Ie)XXHOCTeNn, HeobxigHMX ans obrpyHTyBaHHA NapameTpiB poboyoro
OpraHy ekcTpyaepa 3 Npy>XHUM rBUHTOBUM €/1EMEHTOM i By3/1a NiArOTOBKW 3€PHOBOI CyMilLli.
Buxoas4dm 3 mocTaBneHoi MeTn Ta 3aBOaHb, 6ys10 cchopMoBaHO NporpaMy BUKOHaHHS
eKcrnepuMmeHTiB, aKi nepeabayatoTb: 53 [| po3pobaeHHs Ta BUrOTOBJIEHHSA eKCMepMMeEHTaIbHOI
YCTaHOBKMU; [| po3p0bNeHHS METOAVK LWOA0 BU3HAYEHHSA MPOAYKTUBHOCTI eKCcTpyaepa 3
MPY>XHUM FBUHTOBUM €/1eMEHTOM, EHEepProBUTpaT Mif YaC eKCTPyAyBaHHSA 3€pPHOBOI CyMilli,
iIHOEKCY PO3LUMPEHHS eKCTpYAaTy Ta NiArOTOBKWN 3€PHOBOI CyMilli 00 eKCTPYyOyBaHHS;
nJjaHyBaHHS Ta BUKOHaHHA BaraToakTOPHUX eKCMEePUMEHTIB 019 BCTAaHOBJIEHHSA BMJMBY
rnapameTpiB eKCTpyhepa 3 NPYy>XHUM FrBUHTOBUM €/1IEMEHTOM Ha MPOOYKTUBHICTb Ta
E€HeproBUTpaTK Npouecy; || nnaHyBaHHA Ta peani3auito 6aratoakTOpHUX eKCNEPUMEHTIB AN
BMW3HA4YeHHS BMJMBY MapaMeTpiB MPY>KHOro eKCTpyAepa Ha iHOAEeKC PO3LUNPEHHS eKCTpyaaTy;
OLHIOBAHHSA SIKOCTi NpoLecy NigroToBKM 3epHOBUX KOMIMOHEHTIB 00 eKCTpyAyBaHHSA. MuTomy
€HEeProEMHICTb NpoLecy eKCTpy3ii BU3HaYa M Tak: 3 , e C - nutoma
€HEepProEMHICTb nMpouecy ekcTpysii, KBT-rog/T; | - cuna cTtpymy, A; U - Hanpyra Ha ¢a3sax, B; G -
MacoBa NPOAYKTUBHICTb ekcTpyaepa, T/rod. O6’eMHY NPOAYKTUBHICTb eKCTPYyAepa BU3HAYaANMN
3a opMyoto: 3 Oe o - WiNbHICTb eKcTpydaTy, T/M . Y MexXax ekcnepumMeHTaslbHOI
nporpamu 6yno 3ansaHOBaHO peasi3auilo TakMx eTaniB: || CTBOPEHHS Ta BUrOTOBJIEHHA MOOY s
nonepenHbLOIl MNiAroTOBKM CyMilli Mifg Yac il nogadi 4O eKCTpyAepa 3 MOXJ/INBICTIO peryJitoBaHHSA
napamMeTpiB npouecy; 54 [| npoaHanisyBaTn BNJUB YacToTn obepTaHHA pobo4oro enemMeHTa
MOAYNA MiArOTOBKM CyMillli Ta MOro KOHCTPYKTUBHUX 0COBIMBOCTEN Ha MOKa3HMKK NpoLecy
3MillyBaHHSA. 118 BU3HAYEHHSA ONTUMaJIbHUX NapaMeTpiB i pexxnmiB poboTu By3/a NiAroTOBKN
CyMilli O eKCTPyAYyBaHHS BBAaXKAETbCSH, WO MiAFrOTOBKA € 4OCTAaTHLO e)eKTMBHOI 3a YMOBM,
KON HEOAHOPIAHICTb CyMili He nepeBullye 10 %. BusasneHo, Wo ryctnHa ekCTpyaaTty
MoB’si3aHa 3 NOro iHAEKCOM PO3LUNPEHHS 3a/IeXHICTIO, MOAAHOK Ha PUCYHKY 3.8. 0,00415
0,00125 Puc. 3.8. 3aneXHICTb 3MiHN I'YCTUHN eKCTpyAaTy Bif NOro iHOEKCY PO3LUMPEHHS.
OT)Xe, MOXXHa AiNTV BUCHOBKY, LLLO MUTOMI EHEProBMUTPAaTK Mif Yac eKCTPy3il 3epHOBOI CyMilli He
nepeBunlyBaTUMYyTb 59 KBT-ron/T 3a ymoBu, Wwo ramnbuHa rBMHTOBOro KaHany ckiagatume 6,0...
7,5 MM, a KifbKiCTb Ma3iB Ha BHYTPILWLHIN NOBEpPXHi KOpryca ekcTpyaepa CTaHoOBUTUME 6...9.
PiBHAHHSA perpecii, ske xapakTepusye 3MiHy 06’€eMHOT NPOAYKTUBHOCTI eKCTpyAepa 3 NPYyXHUM
rBUHTOBUM €/1IEMEHTOM 3aJIEXXHO Bif 4acToTn obepTaHHsA rBUHTA 1, 06/XB; rNMMOGUHN TrBUHTOBOI O
KaHany h, MM; KPOKY FBUHTa [, MM Ta 4YMcia na3iB 1 Ha BHYTPILLUHIN MOBEPXHi KopnycCy
eKCTpyZepa, HaBeAeHe Yy 3aKoL0BaHOMY BUraadi. lna nepexony 00 HaTypasibHOro MacwTtaby
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3MiHHMX 3aCTOCOBAHO TakKi CNiBBiAHOLIEHHS: 500 6 21 S8X[IX[IX[IXI[];;;1234
300 2 2 4 55 PiBHSIHHSA perpecii, nogaHe 3i 3MiHHUMW Y IXHbOMY nMpupoaHoMy MacwTabi: [13 [15[13
31313 1,7[110 14 ]10 4,16 [110 5[110 1,75]10 6,7 110 PiBHSIHHSA
NMPOAYKTUBHOCTI, BCTAHOBJIEHE B XOA4i TEOPETUYHUX AOCNIAXKEHb, MA€ HAaCTyNHWUN BUrnsag: 3 2 3
1d( 2)(4 )l ( 21 )(4 ) , 32 12[1l 256 nen-
WBNAKICTb 0bepTaHHsA rBMHTA, 06/C; d - TOBLIWHA APOTY, 3 IKOro COOPMOBAHO MPY>XXHUI
efleMeHT, M; ) - 30BHIilIHIN po3Mip (giameTp) rBUHTa, M; O - MPOMIXKOK Mi>K FBUHTOM i CTiHKaMmn
KOpMyCy eKCTpyAepa, M; v - KyT Haxuy rBUHTOBOI cipani Npy>XHOro eneMeHTa, pag; -

TUCK, WO CTBOPIETLCA hOPMYBaJIbHO YaCTUHOK NpucTpoto, Ma; ¢ 1L - AMHaMivYHa B'A3KiCTb
MaTepiany, MNa-c; | - 3arasbHa AOBXXWHA FBMHTOBOI0 KaHasy, M; L - BiCTaHb MiX CyCigHiMun
BUTKaMN rBUHTA (KpOK), M. BUKOHaNMO NOPIBHANBLHUI rpadivHNN aHani3 3a3HavyeHnx
3aNe)XHocTen. Ha pucyHky 3.9 nogaHo rpadiky 3mMiHM NMPOAYKTUBHOCTI eKCTpydepa 3aJIeXXHO Bif
YacToTn obepTaHHA rBUHTA. BUSBNEHO, WO HAaNHWXYi NMTOMI eHepro3aTpaTy Nif Y4ac ekCcTpys3ii
0OCAralTbCs 3a TAaKNX YMOB: rMnMbuHa KaHany rBUHTa CTaHOBUTbL 6,2-7,5 MM; KpOK nepLuoi (3a
HanpPsMKOM pyXy CUPOBUHMW) ceKuii rBUHTa 21,6-22,7 MM; KiNbKiCTb Na3iB Ha BHYTPILLHIN
MoBEPXHi Kopnycy ekcTpyaepa 5-6. Kpok cnipasnbHOI KaHaBKM APYyroi Ta TPeTbOoi CeKuin rBUHTa
Ma€ BignoBigHO AgopiBHOBaTM 19,6-21,7 mm Ta 17,6-19,7 mm. 3a yacToTu obepTaHHA rBUHTa N =
7,6 06/c (abo 455 06/xB) rpadikum NpoaAyKTUBHOCTI 36iratoTbcs, TOOTO pi3HMLA MiX
TEOPeTUYHUMM Ta eKCnepuMeHTasIbHUMN NOKa3HUKaMM He CrocTepiraeTbCA. 3a TaKnx ymoB
06’eMHa NPOAYKTUBHICTb eKCcTpyaepa ctaHoBuTb 0,15 m*/roa. 56 Puc. 3.9. 3anexHicTb 06’eMHOI
NMPOAYKTUBHOCTI eKcTpyaepa O Big YacToTn obepTaHHA rBUHTa 1, Ae: 1 - TEOPEeTUYHI 3HAYEHHS;
2 - pe3ynbTaTu ekcrnepumeHTy. Ha pucyHkax 3.10 Ta 3.11 nogaHo rpadiku 3miHM NUTOMOI
€HEepProeEMHOCTI NpoLEecy eKCTpyAyBaHHSA 3€pHOBOI CyMili C 3ane)Ho Big YacToTn obepTaHHA
reuHTa N (puc. 3.10) Ta Kpoky remHTa & (puc. 3.11). Puc. 3.10. Bnaune yactoTn obepTaHHA rBUHTaA
Ha eHeproEMHICTb eKCTpPY3ii 3epHOBOI CyMili: Kpuei 1 i 3 BigNoBifalTh eKCTpyaepy 3 Npy>XKHUM
FBUHTOBUM €N1eMeHTOM, a 2 i 4 - eKCTPYAePY 3 XKOPCTKUM rBuHTOM. Kpuei 1 i 2 (puc. 3.10)

rnobynoBaHO 3a TakKMUX NapaMeTpiB: rMMbuHa rBMHTOBOIO KaHally h = 6 MM, KpPOK rBuHTa [ = 21
MM, KiNlbKiCTb Ma3iB Ha BHYTPILLUHIA MOBEPXHiI Kopnyca ekcTpyaepa m = 8. Kpusi 3i 4
BignosigatoTb ymoBaM h = 4 MM, £ = 19 MM Ta = 4. 57 3 pucyHka 3.10 BnaHo, wo aas obox

TUMIB eKCTpyaepiB 3i 36ibleHHAM YacToTn obepTaHHSA rBUHTaA CMOCTEPIra€ETbCA 3POCTaHHSA
IXHbOT EHEepProEMHOCTI, MPNYOMY XapaKTep LbOro 3poCTaHHA Ma€e NnapaboniyHy 3anexXHiCTb.
Po3rnsaHemMo 3MiHM MMTOMOT EHEPrOEMHOCTI eKCTPYAepiB, MOPIBHABLUN MiXX coboto kpuBi 1 i 2 Ta 3
i 4. Tak, 3a 4acToTn obepTaHHA rBuHTa 350 06/XB. EHEPrOEMHICTb eKCTpyAepa 3 NPYXHUM
rBUHTOBUM €/1eMeHTOM CTaHOBUTb 56,4 KBT/T, ToAi 9K ANns eKCTpyaepa 3 XOPCTKUM FrBUHTOM
64,5 KBT/T, wo Ha 12,6 % 6inbwe. 3a yactotn 500 06/xB. Pi3HMLSA B EHEPrOEMHOCTI MiXK
eKCcTpyaepamun CTaHoBUTb 12,1 %. [lna BianoBigHMX 4acTOT 06epTaHHA FBUHTA Pi3HULSA MiXK
eHeproeMHicTio (KkpuBi 3 i 4) cknapae 8,3 Ta 8,1 %. MNMopiBHAHHS MOKa3HUKIB NMUTOMOI
€HEepProeEMHOCTI eKCcTpyaepiB 3a KpuBuMn 1i3;2i5; 416 (puc. 3.11) nokaszano, Wo ekcTpynep i3
MPY>XHUM FBUHTOBUM €/1IEMEHTOM CMOXXMBAaE Ha 9,4...12,2 % MeHLUe eHepril, HiXX eKcTpyaep i3
XKOPCTKMM FBUHTOM. TeXHi4YHi MOKa3HMKK CTBOPEHOIr0 ekcTpyaepa nogaHo y Tabnuui 3.1. Puc.
3.11. 3anexHiCTb eHeproEMHOCTI NMpouecy eKCTpyAyBaHHSA 3€pHOBOI CyMilli Bif KPOKY rBnHTa:1,
2, 4 - eKCTpyAaep i3 NPYy>XHUM FBUHTOBUM eleMeHTOM; 3, 5, 6 - eKCTpyaep i3 X)XOPCTKMM FBUHTOM.
58 Tabnunusa 3.1 TexHi4yHi NnapaMeTpun ekcTpyaepa HanmeHyBaHHSA NapamMeTpa 3Ha4YeHHs
napameTpa MoTy>HicTb, KBT 4,0 1. EnektpoasuryH ANP100.4 YacToTa obepTaHHs, 06/xB 1500
2. KinbkicTb cekuin kopnycy, wT. 3 3 3.KinbKiCTb CEeKUi rBUHTA, WT. 3 4. 30BHILLHIN AiamMeTp
rsuHTa, MM 50 5.[liameTp pinbepun, mm 5,5 Mepwa 22 6. Kpok remHTOBOT HaBuBkK Opyra 20
CeKuin remHTa, MM TpeTsa 18 7. [liameTp rBMHTOBOI HaBMBKK, MM 10 8. TnnbuHa KaHany reuHTa,
MM 8 9. KinbKiCTb Na3iB, Hapi3aHMX Ha BHYTPILUHIA NOBEPXHi 6 Kopnycy ekcTpyaepa, wT. 10.
[OoBXXNHa XOpAn rBUHTOBUX KaHaBOK CeKLUilA rBuHTa, MM 13 HenpoayKTUBHUIA Yac, HeobXiaHNN
0718 NiAroTOBKM OCHOBHOMO LKy 06pobkun, oxonato€e nepion BUBEAEHHS eKCTpyAepa Ha
CTabiNbHMN TeMNepaTypHUIN PEXMM Ta Yac, NOTPIGHMIN ANsa Noro po3bupaHHS, OYNLEHHS
MOBTOPHOIro 3bnpaHHA Nicas 3aBepLIeHHS 3MiHWU. BusiBneHo, Wo BUXia eKCcTpyaepa Ha CTaann
TeMnepaTypHUn pexxmum Tpmeae 10-14 xB, ToAi K po3bupaHHSs, o4nLLEeHHA Ta 36upaHHs
obnagHaHHA HanNpUKiHUi 3MiHKM NnoTpebye 20-27 xB. OT>Ke, 3arasibHa TPUBaniCTb
HenpoayKTMBHOIO Yacy nig 4ac poboTun ekcTpyaepa ctaHoBuTb 30-41 xB abo 0,50-0,68 roa. 3a
Takux yMOB KOeqiLiEHT BUKOPUCTAHHSA Yacy 3MiHM T JopiBHIOBaTUME: | O 3M - ue
TPMBaNICTb OCHOBHOI pob0TK 3a 3MiHY (y roanHax); - TPMBaNICTb OOHIEI 3MiHN, WO
CTaHOBMTb 8 roA. 3M 59 OCHOBHUI Yac pobOTM NPOTArOM 3MiHU BU3HAYaOTh SK PiI3HULIIO MiX
3arajibHoOI TPUBANICTIO 3MiHM Ta HENPOAYKTUBHUMMK BUTPATaMM Yacy , TO6TO: H =

3M H OT)Ke, TPMBaNICTb 3MiHM CTAaHOBUTb = 7,50 ... 7,32 rog, a KoediuieHT
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BUKOPUCTaHHSA 3MIHHOIO Yacy T 3HaxoauTbCcA B Mexkax 0,94...0,92. Tig 4ac BM3Ha4YeHHA
MaKCUMaJIbHO OOMYyCTUMOI TeMrnepaTypu eKCTpy3il BCTaHOBJIEHO, WO Npu nepeBulleHHi 165 °C
BiAbyBa€ETbLCS NPUropaHHA CyMillli A0 KOpPNyCy Ta NBUHTa eKCTpyaepa, Wo CNpUYnHSIE Noro
3ynuHKy. 3.3 Po3pobka npouecy B3aemMoii pobo4ynx KOMNOHEHTIB ekCcTpyaepa EkcTpynep €
CKNlagHNUM MexaHi4YHMM anapaToM, OCHOBHOI METOI0 SKOro € MepeTBOPEHHS CUPOBUHU B FOTOBUI
NPOAYKT LUAAXOM il TEpMOMeXaHivHOi 06pobkn. EGeKTMBHICTL poboTN eKCTpyaepa 3HAYHOK
MipOI0 3aN1eXXUTb Big NpaBuUbHOI B3aEMoil NOro pobo4ynmx KOMMNOHEHTIB. [10 OCHOBHUX poboumnx
KOMMOHEHTIB eKCTpyAepa HanexaTb: WHeK (FBUHT), unniHap, dinbepa, cMcTeMa nopavi
CUPOBUHUN, MPUBIAHUA MEXaHi3M Ta HarpiBasibHi eneMeHTn. Ha CboroaHi iCHye Kislibka Tunis
KOHCTPYKLIN eKCTpyLepiB, AKi CyTTEBO BiAPI3HATLCA MPUHLMUMOM Aii Ta TEXHOJOTIYHNMN
BNacTMBOCTAMU. O4EBMAHO, LLIO AO0LiINbHO BAOCKOHAMOBATN TY KOHCTPYKLIiIO, Ka 3abe3nevye
HanBuULLY edPEKTUBHICTb Npouecy ekcTpy3ii. ObrpyHTOBaHE MOPIBHAHHSA BiAOMNX KOHCTPYKLLIN
yCKNnagHeHe 4yepes BiACYTHICTb aleKBAaTHUX KPUTEPIiB OLIHKM Ta HEQOCTATHIO cMcTeMaTmn3alito
OaHMX NMPo iXHi BNacTUBOCTI. AHani3 AWHaMiYHUX NPOLIECIB Yy cepenoBuLli, nobyanoBaHoMy Ha
OCHOBI CUCTEMW MaTepiaslbHUX TOYOK, HE OTPUMaAB AOCTAaTHLOIO PO3BUTKY, OCKiJIbKW, MNO- nMepLue,
BiH BUMara€ o6pobkKn BeNUKOI KifIbKOCTi AndepeHuianbHNX PiBHAHb PyXY (3a3BUYal HENiHINHWX),
a no-gpyre, Bubip rinotes B3aEMOAIii Mi>K OKPEMUMU TOYKaAMU CUCTEMMN HE 3aBXOWN NiaOaeTbCs
y3arasbHeHHIO Yepes pPi3HOPIAHICTb BNnacTuBoCcTen cepenoBuu,. 60 Opyrun nigxin (cyuinbHe
cepenoBuLle) 6a3yeTbCs Ha iIHTerpasbHMX NoKasHMKax. Takni nigxin 4o CUNKOro cepenoBuLLa
003BOJINB CTBOPUTU EAUHY MaTEMATUYHY MOAesb NOro AMHaMIKN (HalapyBaHHS MIOCKUX
6af10K), iKa BpaxoBYy€E OCHOBHI (Pi3NKO-MexaHi4Hi BNaCTUBOCTI MaTepiany. B ocHoBY Apyroro
nigxody (CyuinbHe cepenoBuLLE) MOKAaAeHi MOro iHTerpasbHi NOKa3HUKW. Takui migxig oo
CUMNKOro cepeaoBuLLla A03BOIMB i3 €AMHOI No3uLUii NnobyayBaTu MaTeMaTUYHI Moaeni noro
ONHaMiKM (HawapyBaHHSA MNN0CKMX 6anok). BoHN BpaxoByOTb OCHOBHI di3NKO-MexXaHi4Hi
BNaCTUBOCTI cepenoBmua, 0CobaMBOCTI NOro B3aeEMogii 3 iHWNMK TiflaMu (3a3BUYai 3i CTiHKaMu),
NPUYOMY Lii B3aEMOAITI ONUCYIOTLCSA BiAMNOBIGHMMUN KparoBMn yMoBamu. Y BaraTbox Bunagkax
ana umx mogenen po3pobneHo anapaT aHaNiTUYHOIO iIHTErpyBaHHS PiBHAHb PyXy, pe3ybTaTu
AKOr0 3aCTOCOBYIOTbLCA A9 aHani3zy npouecy BibpoobpobneHHsa netanen abo Bibpocenapauii.
OfHak nig Yac nepeMilleHHsA cepefoBULLLA B3A0BX YAOCKOHANEHOro rBUHTA 3 MPY>KHUM
eneMeHToM BiAbyBalOTbCA ABULLA, AKi CYTTEBO Bigpi3HAIOTLCA Big HaBeLeHUX Buwle. ToMmy ang
aHanily nNpouecy nepeMilleHHs cepefoBuLLLa B KOPNYCi eKCTpyAepa BUHUKAE HEOBXIAHICTb:
CTBOPEHHS YTOYHEHOI hi3nYHOI Moaeni cucremMmn

u 3HanaeHo nocunanb: 0,01% id: 21
«cepenosuLe - poboyunin opraH 3 MPY>XHUM FBUHTOBUM €1€EMEHTOM>

; [1 nobynoBun, Ha 0CHOBi 06r'pyHTOBaAHMX rinoTes, MaTeEMaTU4YHOI MOoAe i AUHAMIKN 3a3HA4YeHOoro
06’ekTa; [| po3pobsieHHA aHaNiTUYHOro anapaTy OJ19 OTPUMaHHSA PO3B’'sI3KY MaTEMATUYHOI
Modeni OUHAMIKMN cucTemMm

u 3HanaeHo nocunanb: 0,01% id: 22
«cepenosuLLe poboynii opraH 3 MPY>XHUM FrBUHTOBUM €JIEMEHTOM>.,

HaBegeHe y CyKynHOCTI C/lyryBaTMMe OCHOBOIO 414 NiABULEHHSA NPOAYKTUBHOCTI eKCcTpyaepa
Ta NOKPAaLLEHHS AKOCTi eKCTpyAoBaHUX KopMiB. lig 4ac nepemilleHHa cepenosunila, Wo
nigoaeTbCsa eKCTpy3il, byaemo BBakaTu: [| cepeaoBuMLLE NOBHICTIO 3aMNOBHIOE KOpMyC
eKcTpyaepa; [| YacTUHKK cepenoBuila nepebyBaloTb Y KOHTAKTI 3 NPY>XHUM FBUHTOBUM
eneMeHToM; 61 [| KpOK BUTKIB rBMHTa 3MEHLUYETHLCA B HANMPAMKY pyXy cepenoBuLLa; [| rBUHTOBA
cnipaib € NPY>XHUM TifloM; [| MPY>XXHWA FBUHTOBUIA efleMeHT (FBMHTOBA Cnipalib) ekcTpyaepa
nNigoaeTbCs nepiognyHUM 36ypeHHaM. Y TakoMy pasi CUCTEMY MOXXHa MOOENOBATU AK MPY>KHE
Tif0, B3[0BX KO0 PyXa€TbCA CyLiSIbHUA MOTiK cepenosuua. Kpim Toro, rBMHTOBa cnipasb
NigOoaceTbCa nepiognyHin cunosin aii (puc. 3.12). And onucy oMHaMIiKN CUCTEMM MOXKHA
3acTOCyBaTW 3arajibHi NPUHUMNM Nobyo0BN MaTEMATUYHUX MOAENEN ANHAMIKN MEXaHIYHUX
cucTteM [6]. BianoBigHO A0 HMX PO3rAsAHEMO AMHAaMiIYHY piBHOBAry yMOBHO BUAINEHOr0 efeMeHTa
CUCTEeMU cepefoBULLLE MPYXXHE TiNo, Ha SKe filoTb aKTUBHI Ta MaCuUBHI CNAKN, @ TaKOXX CUIN
iHepuii (pnc. 3.12). Puc. 3.12. CxeMa po3paxyHKYy B3aeEMOJii cepeaoBuLLa 3 MPY>XHUM FrBUHTOBUM
eneMeHToOM eKkcTpyadepa:1l - Bas; 2 - rBUHTOBA KaHaBKa; 3 - MPY>XWHa rBUHTa; 4 - LUMAIHAPUYHNNA
Kopnyc; 5 - 3aBaHTa)KyBasibHUI ByHKep; 6 - 30Ha BMBAHTa)XeHHS; 7 - ranka; 8 - inbepa; 9 -
PYKOSATKa; - Bara BupAineHoro enemeHTa; dP - HopManbHa peakuis; - cuia onopy; d - cuna
iHepLil BiQHOCHOIrO pyXy eneMeHTa pa3oM i3 FrBUHTOBOIO CMipanato; S - 3ycunns, Wwo i€ Ha
MpPaBuUi KiHELIb BUAOiNIEHOrO eJieMeHTa Bifl BiACiYeHOI YaCTUHWN MPY>XXWUHWN FBUHTA; S, - 3ycunns,
O Ait0Tb Ha NiBUN KiHeLb BUAINEHOro eneMeHTa 3 60Ky BifCiYEHOT YaCTUHN NPYXXUHW FBUHTA.
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62 BucHoBkuM 0o po3giny 'Y po3gini obrpyHToBaHO KOHCTPYKLIiO YCTAaHOBKW 18 eKCTPY3ii
KOPMiB, WO 003BONSE 3abe3neynTn eheKTUBHY nepepobky CMPOBUHU Ta OTPUMAHHSA
BUCOKOSIKICHOIO KiHLLEBOro NpoAyKTy. PO3rnsiHyTo npuHUKMN AiT eKCTpyLepHOol YCTaHOBKUW, KNI
6a3y€eTbCs Ha KOMIMJIEKCHIN B3aEMOAII TeMnepaTypu, TUCKY Ta MEXaHiYHOro BnanBy pobo4mnx
opraHis, Wo 3abe3neyye piBHOMipHe 3MillyBaHHA Ta TepMoobpobKy KopM

@AI generated text detected: ChatGPT 5.3, : 67,43% id: 23

0BOI Macu. BU3Ha4yeHo NpPOAYKTUBHICTb eKCTpyAepa, Lo A03BOJISE OLiHUTN NOro eheKTUBHICTb
npu 06pobLii pi3HUX BUAIB CUPOBUHU. 3a3HAYEHO, LLLO ONTMUMAJIbHI MapaMeTpu i pexxumm poboTu
BY3J/la MiArOTOBKW CyMilli 40 EKCTPYAYBaHHSA 3asieXaTb Big epeKTUBHOI MigrOTOBKM 3a YMOBMU,
KOJIN HEOLHOPIAHICTb CyMili He nepeBuLlye 10 %. Po3pobneHo npouec B3aeMoLii poboumx
KOMMOHEHTIB eKCcTpyaepa. Bsaemogis poboymx opraHiB 4o3BosS€ 3abe3neynT piBHOMipHe
NMpPOCyBaHHA CUPOBUHY, il TepMO0BPOOKY Ta hopMyBaHHSA rpaHyJl BUCOKOI AKOCTI, 36epiratoyun
i3nKO-XiMiYHi BNacTUBOCTI iHrpegieHTiB. 63 PO341IJT  OXOPOHA MPALLI 4.1 Bumoru 3
opraHi3auii 6e3nekun npawi Ha NigNPUEMCTBI, LLO 3alMAETbCSA BUPOOHNLITBOM €KCTPYO0BaHMX
KopMiB. MignpueMCTBO, WO 3A4INCHIOE KOMMJIEKCHE BUPOOHULITBO KOPMOBUX NPOAYKTIB, Ma€
CKJlafHYy opraHisauinHy CTPYKTYpY Ta cneundiyHi ocobanMBOCTi TEXHOMOMIYHUX NPOLLECIB.
BrnpobHWYi BilbHNLI XapaKTepusyTbCs SK CNiIbHUMU, TakK i iHAWBIAYyaabHUMN Hebe3neyHMu
YMHHMKaMW, SKi BMAMBAOTb Ha AKICTb BUFOTOBJIEHHS KOPMIB. YCi Taki 06'€eKTU HanexaTb A0
KaTeropii ocob6amBo Hebe3neyHUx BUPOOHULITB, TOMY MUTAHHSA OXOPOHW NpaLli B EKCTPY3inHOMY
BUPOOHMLTBI KOPMiB 3alMa€ BaxnmBe Micue. CuCTeMa KOHTPOJIIO 3aX04iB 3 OXOPOHM MpaLi Ha
NiaNPUEMCTBI € CKNaAHOK Ta PO3raly>kKeHolo, Tak CaMo fK i 3arajibHa CTPYKTypa
PyHKLIiOHaNbHMX 3B'A3KiB. 3arafibHa BiAMNOBiAaJ/IbHICTb 3@ CTaH OXOPOHW MNpaLli NoKNaJa€ETbCA
Ha KepiBHMKa MigNPMEMCTBA, TOAI AK OpraHizauinHo-MeToANYHE yNpaBiHHSA Li€to ccheporo
3[INCHIOE iHXXEeHep 3 OXOPOHW MpaLi, NiANOPAAKOBAHUN BUK/IIOYHO KEPIiBHMUTBY. Ha Hboro
MoKagAeHo hyHKLIT 3 opraHi3auii, peani3auii Ta KOHTPOJIIO 3aX04iB OO0 OXOPOHW NpaLi Ha
BCiX BUPOOHNYMX BiNbHULAX. IHXKEHEP 3 OXOPOHW MNpaLi 34iACHIOE KOHTPOJIb 3@ 4OTPUMAHHAM
YMHHOrO 3aKOHOAABCTBA, MiXXraJly3eBux, rajsy3eBux Ta iHWUX HOPMATUBHUX OOKYMEHTIB,
BUKOHAHHAM MpaLiBHUKAaMN NOCaA0BUX IHCTPYKLIA 3 OXOPOHU MNpaLii; BAKOHaHHAM BMMOr
OpraHiB Aep>xaBHOro Harnag4y, peKoMeHgaLlin i NpunnciB WoO40 OXOPOHW MpaLli; LiboBUM
BUKOPUCTAHHAM KOLUTIB (hOHAY OXOPOHUY MpaLli; BiANOBIAHICTIO MalLUWH, MeXaHi3MiB,
obnafHaHHSA, TPAHCMOPTHMX 3aC06iB, TEXHOJIOTIYHMX MPOLIECiB Ta 3aC0biB KONIEKTUBHOIO 1
iHOMBiAYaslbHOr0 3aXUCTY BCTaHOBJIEHNM HOpMaM. KpiM Toro, BiH KOHTPOJIIOE HAasBHICTb
TEeXHiIYHOI AOKYMeHTaLii Ha poboymnx MicLaX, CBOEYACHE NPOBEAEHHS HAaBYaHHSA, IHCTPYKTaxXiB,
aTecTauin i 64 nepeaTecTauin Woao 6e3nekn npaui Aa8 NocagoBux ocib Ta NpauiBHUKIB, LLO
BMKOHYIOTb pob0oTn niaBuLLeHoi Hebe3nekn. Takoxx 3abe3neyyeTbCsa KOHTPOJIb 3a BUOa4ern
3acobiB iHOMBIAYaNIbHOrO 3aXUCTY, NiKyBaJlbHO-NPOMdiNaKTUYHOr0 XapYyBaHHS, MUNHKUX 3acobiB,
HafaHHSAM CaHiTapHO-NOBYTOBMX YMOB, OpraHi3aLi€lo MUTHOro PEXUMY, a TaKoX NilbramMu Ta
KoMneHcauigaMm, nepeabavyeHMM 3aKOHOAABCTBOM A9 NPALiBHUKIB, 3aMHATUX Y BaXXKUX Ta
WKigINBNX YMO

Bax npaui. KepiBHMKK Ta daxiBLi KIIOHOBUX CTPYKTYPHUX NiAPO34iniB y chepi 0XOpoHU npaui
3060B’'A3aHi: [| NPOBOANTUN NEPBUHHUI IHCTPYKTaXK AN NPaLiBHUKIB YCiX BUPOOHMYNX JiNbHULUB;
LLOOEHHO MepeBipATU TEXHIYHNN cTaH obnagHaHHA Ta CaHiTapHi YyMOBUM BUPOBHNYNX
npuMiLLeHb; [| 3abe3nedvyBaTun NepcoHan HeobxiaHMM creuiaZlbHUM OASAMOM; [| KOHTPOOBaTU
HasBHICTb Ta CBOEYACHE OHOBJIEHHS IHCTPYKLIN 3 OXOPOHM nMpaui Ha pobovnx micusx;
Harng4aTu 3a NpaBuabHUM 36epiraHHAaM | NPUroTyBaHHAM MUNHKX 3acobiB ona obnagHaHHS;
30iNCHIOBATM KOHTPOJIb 3a CTaHOM 3acobiB, L0 NOKpaLLyTb YMOBU Npaui (0CBiTNEHHS,
BEHTW/IALISA, KOHOMLIOHYBAHHSA Y BUPOOHNYMX Luexax); [| cnigkyBaTu 3a CNPaBHICTIO CUCTEM
aBapinHOI cMrHanisauii; || KOHTPOBATU TEXHIYHUA CTaH Ta CBOEYACHICTb NepeBipoK
obnagHaHHS, Ke NpauloE nig BUCOKMM TUCKOM abo BUCOKMMN TeMnepaTypamm
(maporeHepaTopu, KOMNPECOPHI CTaHLii TOLWO); [| opraHizoByBaTu pauioHanbHUN rpadik poboTwu
onepaTopiB hacyBasibHUX aBTOMAaTIB, SIKi BUKOHYIOTb MOHOTOHHI KOHBEEPHI onepadii;
KOHTPOJIIOBATW HAasIBHICTb i CNPaBHICTb €N1eKTPO3axXUCHUX NPUCTPOIB Ta 3acobiB; [| 3aiCHIOBaTH
Harns4 3a CTaHOM NPOAYKTOBUX Ta EHEPreTUYHUX KOMYHiKaLin y BUpobHMYMX nigposainax; 65
3abe3nevyBaTu opraHisauito 6e3nevyHnx MapLLIpyTiB pyXy TPaHCMOPTHUX 3acobiB i MexaHi3Mmi

@AI generated text detected: ChatGPT 5.3, : 80,87% id: 24

B y Uexax. 4.2 MNMoxxexxHa 6e3neka npu BUPOOHMLTBI KOpMiB ANa TBapuH MNo)xexxHa 6e3neka Ha
nianpUEMCTBAX, WO 3alMaloTbCA BUPOOHNLITBOM KOPMIB ANS TBAPWUH, € OOHUM i3 KJIFOHOBUX
aCrMeKTiB OXOPOHW NpaLi Ta 36epe)xeHHA MaTepiasibHUX LiIHHOCTEN, OCKiIbKN BUPOBHNY M
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npouec nepenbavyae BUKOPUCTAHHSA JIEFKO3aMMUCTUX MaTepianiB, MUy Ta BUCOKUX
TemnepaTyp. OCHOBHI MPUYUHU BUHUKHEHHSA NOXXEX Y TaKUX yMOBaxX MoB’a3aHi 3
HaKOMMWYEHHSAM MUY Bif 3€PHOBUX KYJIbTYpP, AKWUA NPU NEBHIN KOHLLEHTpPaLii B MOBITPi CTae
BMByxoHebe3ne4yHnM, a TaKoXK 3 MeperpiBaHHAM MexaHi3MiB 06/1agHaHHA, eNEKTPUYHMX
KOHTaKTIB i HarpiBasibHUX €/1IeMeHTIB Y TEXHOJIOMiYHMX npoLecax. LLob 3abe3nevynTn noXKexxHy
6e3neky, Ha MigNPMEMCTBaX BNPOBaAXXYOTb KOMMAEKC TEXHIYHUX, OpraHi3aLinHnX Ta
MPOTUMOXEXXHUX 3aX0AiB. 30KpeMa, BCi MPUMILLLEHHS, Ae BinbyBaeTbCsA NOAPIOHEHHS, CYLUIHHS,
eKCTpyAyBaHHA abo 3MillyBaHHA KOPMIB, MaloTb 061afiHYBaTUCA CUCTEMAaMW BEHTUAALIT Ta
acnipauii Ans CBOEYACHOro BUAaneHHs nuay. PerynspHe ovynuieHHs poboynx NoBepXOoHb,
TPaHCNOPTHUX CTPIYOK, FBUHTOBMX LUHEKIB i (hiNbTPIB Bif 3a/IULLKIB CUPOBUHUN 3HUXKYE PU3NK
3aiMaHHSA. Benmke 3Ha4YeHHA Ma€E NpaBuibHa eKCrnJlyaTalisa enekTpoobnagHaHHS Ta MaLUVH,
L0 MPaLoTh Nif BACOKMM HaBaHTa)XEHHAM. BCi enekTpuyHi kabeni, KOHTaKTHIi 3'€AHaHHA Ta
ABUFYHU NOBUHHI NPOXOANTU pPerynspHy NepeBipKy Ha BiACYTHICTb NeperpiBy Ta NOLWKOAXKEHb
i3 LOTPMMaHHSAM BUMOT i3 3a3eMIeHHS Ta i3onsauii. KpiM Toro, y BUpobHMYMX 30Hax
060B’5A13KOBE BCTAaHOBJ/IEHHS BOFHEFaCHUKIB, MOXKEXHUX KPaH-KOMMIEKTIB Ta aBTOMaTUYHNX
CUCTeM CUrHanisauii i raciHHA noxxe)x. OpraHisauinHi 3axogn BKAOYaTb HaBYaHHA NepcoHany
npaBulaM MOXKeXXHOoi 6e3nekn, iIHCTPYKTa)K 3 KOpUCTyBaHHSA 3acobaMu raciHHs, a TakoX 66
BigNpaLoBaHHSA Ai Y pa3i BUHUKHEHHS HaA3BUYaMHOI cuTyauii. MpauiBHUKM NOBUHHI 3HATH
MapLUpYyTK eBaKyalLlii, MicLis po3TallyBaHHS NEPBUHHMUX 3aC0BiB NOXKeXXOoraciHHSA Ta aropmTM
MOBiAOMNEHHSA CNY>XOY MoXXeXXHOI 0XOpoHU. OcobnmBy yBary cnif NnpuainAaTn npouecam, AKi
MoB’sA3aHi 3 BUCOKMMU TeMMepaTypaMun, HanpukKnag, eKCTPyAyBaHHIO KOPMIB. B LiMx ymMmoBax
MOXXJINBE CMiKaHHS MPOAYKTY Ha NOBEPXHi FrBUHTIB abo inbep, o 36inbLIy€E pU3NK 3aMMaHHS.
ToMy KOHTPOJIb TeMMepaTypu Ta TUCKY B po60o4YUX 30HaxX eKCTpyaepa Ma€ ByTu NOCTiINHMM, a
obnafHaHHSA OCHallEeHe OaTYMKaMUM aBapPiNHOro BiAK/AOYeHHS. TakuM YNHOM, 3abe3neyeHHs
no>xe>xHoi 6e3nekn npu BUPOOHMLTBI KOPMIB 419 TBAapUH NoTpeby€e KOMMNEKCHOro niaxoay, LWo
MOEOHYE TEXHIYHI 3acobun, KOHTPOJIb 3a NpoLecamMn Ta HaBYaHHA NepcoHany. TilbKN CUCTEMHE
OOTPUMAHHS LIMX MPaBW 003BOISE MiHIMI3yBaTu PU3NK BUHUKHEHHS MOXeEXi, 36eperTtu
300pPOB’SA MPaLiBHUKIB Ta YHUKHYTWN 3HAYHUX MaTepianbHUX BTpaT. 4.3 OXOpOHa npaui Ta
6e3neka Npu BUKOPUCTAHHI TeXHOJOriYHOro obagHaHHA MiaBULLLEHHS PIBHA TEXHIYHOIO
3abe3nevyeHHs TBAapMHHULITBA, BMPOBaAXXEHHS Cy4aCcHUX MaTepiasiB, HOBUX KOHCTPYKLIi Ta
TEXHOMOriYHUX NPOLLECIB, @ TaKOXX 36i/bLLUEHHS MOTYXXHOCTEN i LUBUAKICHUX PEXMMIB 0Apa3y
BMJINHYJIN Ha XapaKTep i YaCTOTy HellaCHUX BUMaaKiB Ta NpodecinHnX 3aXBOpPOBaHb y
CiflIbCbKOroCcnogapcbkoMy BUPOOHNLUTBI. BUpOOHULTBO KOPMIB A5 TBAapuUH NOB’3aHe 3
BUKOPUCTAHHAM pi3HOMaHITHOro obnagHaHHA: ApobapoK, MANHIB, EKCTPYAEPIB, CYLUNIbHUX Ta
3MillyBasbHNX YCTAaHOBOK. Lle CTBOPIOE psaf NOTeHLiNHO Hebe3neyHux akTopis Ans
rnepcoHasny. 3abesnevyeHHs OXOPOHM MNpaLi Ta 6e3nekn B Haa3BNYaANHNX CUTYaLIaX €
HeBiO'EMHOIO CKJ1ag0BOK ehekTUBHOro Ta 6e3nevYHoro TEXHOJIONYHOro npouecy. 67 Y Takmnx
yMOBax 0co6,11MBOI BaXk/IMBOCTI HabyBa€ 3abe3nevyeHHs OXOPOHU Npali NnpauiBHMKIB. PoboTa y
TBAPUHHULITBI BMMarae€ niABULLEHOT yBarn KepiBHULTBa rocrnogapcTBa A0 AOTPUMAHHS nMpaBul
TexHikn 6e3nekun. OgHieo 3 rooBHUX yMoB 6e3ne4yHoi poboTn 3 obnagHaHHAM € CyBope
OOTPUMaHHSA TPYAOBOi Ta TEXHOOrIYHOI AncumMnaiHKW. KaTteropnyHo 3abopoHAETLCA NpaLtoBaT
Ha HecnpaBHOMY 06s1afHaHHI, 3anMWaTN NpaLolYy MalwnHy abo anapaTt 6e3 Harnagy,
nepenaBaTu 060B’'A3KM 3 KOHTPOJIIO 3a@ YCTAaTKyBaHHAM ocobamMm, SKi He MaloTb Ha Le npaBa, a
TaKOXX 3[INCHIOBATM PEMOHT Nif Yac poboTm nNpucTpoto. Mig Yac BUPOOHMLITBA KOPMIB AN
TBapuH 0cobauvBY yBary ciif NpuainaTn OXOpoHi Npaui Ta 6e3neLli B Hag3BUYaNHUX CUTYyaLiax,
OCKIiNIbKN TEXHOMOrIiYHI NpoLLEeCK NOB’A3aHi 3 BUKOPUCTAHHAM MeXxaHi4YHOro obnagHaHHS,
BUCOKNX TeMMepaTyp, TUCKY Ta Ny, WO MigBULLYE PU3UK TpaBM Ta aBapiin. PoboTa Ha
eKCcTpyZepax, opobapkax, MaAnHax i 3milyBadax notpebye noTpMaHHA npasua 6e3ne4yHoro
MOBOAXKEHHS 3 MallMHaMW: Nepen No4aTKOM 3MiHM onepaTopu NOBUHHI NMPONTU IHCTPYKTaX,
03HAMOMUTUCS 3 eKCnJyaTauinHMMm BuMoramm obnagHaHHSA Ta NepeBipuTy NOro CNPaBHICTb,
30KpeMa CTaH eNeKTPOonpOBOAKW, FBUHTOBUX MeXaHi3MiB i cnctem ynpasiiHHA. Mpun
€KCTpyAyBaHHI KOPMiB BUHMKAE Hebe3MneKka KOHTAKTy 3 BUCOKOTEMMNEPATYPHOI Ta MNig TUCKOM
BOASHOIO Mapolto, WO MOXKE CIIPUYMHUTIY ONikn abo NowKoaXeHHSA obnagHaHHA. ToMy BCi
TEXHOJI0TiYHi onepaLlii NpoBoAATbLCA 3 BUKOPUCTAHHAM 3acobiB iHOMBIAYaNbHOrO 3aXUCTY
3aXNCHUX OKYSPIB, pPyKaBNYOK, CNeLoaary Ta B3yTTS, @ TaKoX i3 LOTPUMaHHAM NpaBu
BEHTUAALIT Ta BUAANIEHHA Ny ANa 3anobiraHHA BUOYXONOXXEXHUX CUTyaLuin. Y BUpobHNLUTBI
KOPMIiB HE MEHLU Ba>KJINBUM € AOTPMMaHHA NPOTUMNOXXEXHUX 3aX0LiB: Y MPUMILLLEHHSAX
061a4HYIOTECA CUCTEMU BUABNEHHA OMMY, BOTHEFACHUKW Ta MPOTUMNOXEXKHI LLAAXK, a
rnepcoHas peryasipHo NMPOXOANUTb HaBYaHHS 3 eBaKyallii Ta A y BMNagkKy 3aropsiHHa abo
aBapiNHOro BUTOKY pe4yoBuH. 68 OKpiM TOro, opraHisaLiiHi 3axo4n BKAK4YaloTb KOHTPOJIb 3@
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[OTPMMaHHAM rpadikiB TexHIYHOro o6cnyroByBaHHS ob6nagHaHHSA, 061iK Ta iIHCTPYKTaK HOBUX
MpauiBHUKIB, @ TakKoXX BNPOBAaAXXEHHSA MJaHIiB Ail y pa3i Hag3BMYaMHNX CUTyauin, o6
MiHIMi3yBaTU PU3NKK ANA XXUTTA Ta 340POB'S NepcoHany. Y KOMMNNEKCi i 3axoamn 3abesneyyoTb
6e3neyHy ekcrnsyaTaLlito TEXHOOriYHOro o6nagHaHHS, 3HVXKYOTb PU3UK BUPOOHNYOro
TpaBMaTU3My Ta O03BOJIAIOTL NiaTpuMyBaTu CcTabinbHy, eheKkTnBHY poboTy NianpueEMCTBa 3
BUPOBGHMLTBa KOPMIB 0N TBapuH. BUcHOBKK A0 po3ainy | B po3aini BUB4EHO BUMOrK 3
opraHisauii 6e3nekn npaui Ha NiGAPUEMCTBI, WO 3aiMAETLCA BUPOOHULITBOM €KCTPYAOBaHUX
KOpMiB. BNnpoBaaXeHHSA Cy4aCHUX TEXHIYHMX Ta OpraHi3auinHMUX 3aX04iB NOXXeXHOI besnekun
Cnpusie 36epe)xeHHI0 XXUTTS Ta 340P0B’S MpPaLiBHUKIB, @ TAKOX MiHiMi3aLii MaTepianbHUX
36uTKiB Nig Yac BUPObOHMLTBaA KOPMIB. PO3r/IiHYTO 3ax04mM 3 OXOPOHM npaLi Ta 6e3neka npu
BUKOPUCTaAHHI TeXHOsOriYHoro obnagHaHHA. CUCTEMAaTUYHNI KOHTPOJIb Ta HaBYaHHSA
rnepcoHasy 3 NMMTaHb OXOPOHW MpaLi CApPUAITL POPMYBaHHIO BiAMNOBIAaNbHOI KYNbTYpU
6e3nekn Ta MiHiMi3aLii aBapinHMX CUTYyaLin y NnpoLeci eKCTpyayBaHHA KopMiB. 69 3ATAJIbHI
BUCHOBKW B TeopeTUYHOMY po34isi BUBY4EHO CyYaCHi TEXHOJIOriT BUPOOHMLITBA KOPMIB.
lMpoaHani3oBaHO TEOPETUYHI 3acagn npouecy ekcTpy3ii. O6rpyHTOBaHO BAACTMBOCTI CUPOBUHM
ONA eKCTpYyAYBaHHS KOPMIB Ta XapaKTEPUCTMKM rOTOBOI NpoAyKLUii. B TexHonoriyHoMy po3gini
NpoBeAEHO TeXHIYHe 06rpyHTYyBaHHSA 6y0BM Ta OCHOBHMX XapaKTEPUCTUK EKCTPYAEpPIB.
Po3rnsHyTo TexHiyHe obnagHaHHA ona nonepefAHboli 06pobKM CMPOBUMHN Nepen eKCTPY3i€ElD.
lMpoBeneHnn aHanis poboTn 0QHOLIHEKOBUX EKCTPYAEPIB, @ came poboTy ekcTpyaepa 3
peryJsiboBaHMM TensoniABOAOM, LLIHEKOBOrO eKCcTpyAepa A5 BUpobHMLTBa ABOLLIAPOBUX
MPOAYKTIB Ta eKCTpyAepa 3 MaTpuLetn. B po3paxyHKOBO-KOHCTPYKTUBHOMY PO3A4ini
06rpyHTOBaAHO KOHCTPYKLLiIO YCTaHOBKM AN eKCTPY3ii KOPMIB, WO 003BOJISIE 3abe3neqnTu
eheKTUBHY Nepepobky CMPOBUHU Ta OTPUMAHHSA BUCOKOSKICHOIO KiHLLEBOrO NPOOYKTY.
Po3rnsiHyTo npuHUMn Aii eKCTPYAEPHOI YCTAaHOBKUN, SKUA B6a3y€eTbCS Ha KOMMAEKCHIN B3aeMoail
TeMmnepaTypu, TUCKY Ta MexaHi4HOoro BnanBy pobo4mx opraHis, Lo 3abe3nevye piBHOMipHe
3MillyBaHHA Ta TepMoobpobKy KOPMOBOi Macu. BU3Ha4YeHO MPOAYKTUBHICTb eKCTpyAepa, Lo
[03BOJISAE OLLIHUTYK NOro eheKTMBHICTb Npu 06pobui pi3HUX BUAIB cCMpoBMHU. Po3pobieHo
rnpouec B3aemMopaii pobo4nx KOMMNOHEHTIB e

KCTpyaepa. Bzaemopia pobounx opraHiB no3BonsE 3abesnevynTn piBHOMIpHE NPOCYBaHHSA
CUPOBUHMN, it TepMO0BpPObKY Ta hopMyBaHHS rpaHysl BUCOKOI AKOCTI, 36epiratoym qisnkKo-XiMiyHi
BJIACTMBOCTI iHrpedieHTiB. B po3aini oxopoHa npaui BMUBY4EHO BMMOIM 3 opraHisauii 6e3nekun npaui
Ha NiANPUEMCTBI, LLO 3aMMa€ETbCA BUPOOHULTBOM eKCTPYAOBaHUX KOPMiB. PO3rnsHyTO 3axoam 3
OXOpPOHM Mpaui Ta 6e3neka NpyM BUKOPUCTaHHI TeXHOMOriYHOro obnagHaHHA. CuctemMaTUYHUIN
KOHTPOJIb Ta HaBYaHHSA NepPCoHasy 3 MMTaHb OXOPOHU MpaLi CNpUSATb POPMYBaHHIO
Bi4NOBiOaNbHOI KyNbTypyn 6e3nekun Ta MiHiMi3auii aBapiMHMX CUTYyaLin y Nnpoueci eKCTpyayBaHHSA
KopMis. 70 CMTMCOK BUKOPUCTAHOI JNITEPATYPU 1. TapTayHui I. O. O6rpyHTYBaHHA
KOHCTPYKTUBHO-TEXHOJIOFYHUX MapaMeTpiB ekCcTpyaepa. AunaomHa/kBanidikauinHa poboTa. 2.
Koba T. C. locnig»XeHHSA TEXHONOriT eKCTPpyAyBaHHA KOPMiB: KOHCTPYKTUBHI NapamMeTpu
KoMnpecinHux Kineuyb. 2023. 3. JliHko M. O. O6rpyHTYBaHHS KOHCTPYKTUBHO-TEXHOJIONHYHMX
napaMeTpiB ekcnaHgepa kombikopmis. OucepTtauis, 2024. 4. Kocteubka K. B., )KenesHa B. B.,
Ynauumy I, @., Fonybes M. |.

m 3HanpeHo nocunaHb: 0,01% id: 25
«OnTKMi3auia npoLuecy eKCTpyAyBaHHA Nig Yac BUpobHULTBa KOMBIKOPMIB».

BicHnk YmaHcbkoro HYC, 2021. 5. Boeubka O. €.

& 3HanaeHo nocunanb: 0,01% id: 26

«E(eKTUBHICTb BUKOPUCTAHHSA EKCTPYLOBAHNX 3€PHOBUX KOMMOHEHTIB Ta hepMEeHTHUX
npenapaTiB y FOA4iBJli CiZIbCbKOroCMoAapCbKNX TBAPUH».

3-nuk 2013 Nq3. 6. Aemuyk O. B., Uiropnaw A. B., JleB4yeHko M. B.
84 3Hanaero nocunats: 0,01% id: 27

«YLOCKOHasIeHHS TexXHOoJorii BUpobHMLITBa KOPMIB B €eKCMaHA0BaHOMY BUM Sl Ta eDEKTUBHICTb
X BUKOPUCTaHHA Nif Yac BiaroAisni CBUHEN».

TaBpiNCbKUN HayKoBU BicHMK, 2019. 7. LanowHikoB M. J1. ObrpyHTyBaHHS npouecy
(BMPOBHMUTBO CTapTEPHUX KOPMIB O/ MTULb Ta TBapWH) NMOsSICHIOBasibHa 3anucka. 2020. 8.
BpaTiwko B. B. HayKoBO-TeXHi4Hi OCHOBM NPUroTyBaHHA KOMBIKOPMiB FrBUHTOBUMM
rpaHynatopamn. MoHorpadis. TepHoninb: Kpok, 2017. 9. MeTogonoris Ta opraHizauiss HayKoBux
AocnigXeHb y TBAPUHHULTBI: HaBYanbHUI NocCibHKK / 3a pea. |. |. I6aTynnina, O. M.
XXykopcbkoro. K.: Arpap. Hayka, 2017. 328 c. 10. bonTtsHCcbkunin b. B. EHepro- Ta
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pecypco3bepexxeHHs B TBapMHHULTBI: Migpy4yHUK gnsa 3000yBayiB BULLOI OCBITU 3aK/agiB BULLOI
ocsiTn / b. B. bontaHcekun, O. I'. Cknap, P. B. Cknsap, H. I. bontaHcbka, C. B. Oepe3a. K. :
BuoasHunumnnm gim

u 3HangeHo nocunaHb: 0% id: 28
«KoHpop»,

2020. - 410 c. 11. OcuneHko B. I., CutHuk O. 0., Heko3 O. |., ®inimoHoBa H. B. O6rpyHTyBaHHSA
WNAXiB TEXHIYHOr0 i TEXHOJIOMNYHOr0 BAOCKOHaNeHHA 71 ekcTpyaepiB. BiCHUK XMenbHULbKOIo
HaLioHaNbHOro yHiBepcuTeTy. TexHi4yHi Hayku. 2021, Ne1. C. 66 73. 12. Cknap P. B. MawuHu,
obnagHaHHSA Ta iX BUKOPUCTAHHSA B TBAPUHHULTBI: Migpy4yHnkK ansa 3006yBaviB cTyneHs BULLOI
OCBITK 3aKnagis Buwoi ocsiTy / P. B. Cknap, O. I'. Cknap, H. I. bonTaHcebka, A. O. Minbko, b. B.
BontaHcbkun. K. : BuoaBHn4unm gim

u 3HanaeHo nocunaHb: 0% id: 29
«KoHaop»,

2019. 608 c. 13. KocTeubka K. B., YnsaHiu |. ®., 3ene3Ha B. B., Nlonybes M. I.

n 3HanaeHo nocunanb: 0,01% id: 30

«OnNTUMI3aLis npouecy eKCTpyayBaHHA Nig Yac BUpobHMLTBa KOMBIKOPMIB».
BicHuk YmaHcbkoro HAY, 2021. 14. Isnesa B. B.
84 3naiineHo nocunans: 0,01% id: 31

«ObrpyHTYBaHHS eKcrnyaTaliiHO-TEXHOJIOTIYHUX MapaMeTpIiB NMpec-rpaHynsaTopa
(ekcTpyoepHoOro/rpaHynaTOpPHOro) KoMBiKopMiB».

2022. 15. ConomoHtok [I. B. Po3pobka TeXHONOr4YHOro nNpoLuecy NpuroTyBaHHSA KOPMIB Ha
CBMHOMEPMI 3 YAOCKOHaNIEHHAM eKcTpyaepa kombikopmis. OOAEY, OHinpo, 2024. 16. bonko B. C.
BnpobHMLTBO KOPMiB METOLOM eKCTpYAyBaHHSA. [EneKTpoHHUN pecypc]. 17. XopeHxun H. B.
Hocnip»XeHHA npoLecy eKCTpyadyBaHHS KOMBIKOPMIB i3 BMICTOM BOJIOrMX KOPMOBUX TpaB
(4acTumHa 2). FipHU4yo-meTanyprinHum BicHUK. 2020.

PekomeHpaLii 3 oLiHKK

HeTekTop MnariaTy - MNpaBo 3HaTu aBTopa! [] SkyLine LLC
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