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NEPCHEKTHUBHU PO3BUTKY IHHOBAIIMHUX TEXHOJIOI'TI B
AT'POITPOMHUCJIOBOMY KOMILIEKCI

VJIK 631.356

HOPIBHAJIbBHA OINIHKA EHEPI'ETUYHUX BUTPAT
IIAKOIIYIOYE-CEITAPYIOYOI'O POBOYOI'O OPI'AHA

Pascuzzi Simone?!, npo.,

IrHatbeB €. 1.2, K.T.H.,

Yubivnk 1. 1.2

YVnisepcumem imeni Anvoo Mopo e bapi, m. Bapi, Imanis

2Taspiticokuii Oepacasnutl azpomexnono2iunuil ynisepcumem imeni mumpa
Momopnoeo, m. 3anopixcocs, Ykpaina

Ilocmanoeka npoonemu. Kaproms € BAYKIIMBOIO
CLIbCHKOTOCTIOAAPCHKOI0 KYJIbTYPOIO, IIO Ma€ MIMPOKE IOLIUPEHHS B
OaratboX KpaiHax. AHaJI3 BUTpAT Mpail Ha TEXHOJOTIYHUU MPOIIEC
BUPOOHMIITBA KAPTOIUTI MOKA3YeE, 110 30MpaHHS € HAMOUTBII TPYIOMICTKIM
IIPOILIECOM Ha sIKuM mpunajae 45-60% 3aranbHux BuTpar [1].

3HauyHa TPYJAOMICTKICTh 30MpaHHS KapTOIUIl MOB's3aHa 3 THUM, IO
OyJb0U TepeOyBalOTh y 1Iapi IPYHTY ¥ TOMY HaWOUIbIle HAAIHHO I TIOBHO
MOKYTb OyTH 310paHi TUIBKY IPY BUKOPUCTAHHI PUHLUITY 30MpaHHS, AKUN
0a3yeThbCs Ha MiAKOMYBAaHHI KaPTOIUISIHOI TPAJIKH 3 HACTYIHOIO CEMapalli€ro
Oynb0 Big gomimok IpyHTy [2]. Lle oOyMOBIIOE CKJIQAHICTh 1 OUIBIITY
E€HEPTrOEMHICTH MPOIIECY, OCKUIBKHU MPH MIKOMyBaHHI KApPTOIUISTHOT TPSIKH
B KapToImuie30upalibHy MallMHy MIOCEKYHIU 3 OJHOTO MOTOHHOTO METpa
rpsiakd HaaxoauTh Onu3bko 100 kr OynasOoHOCHOI Macu (1-1,5 tHc. T 3
KOXHOTO TekTapa). [lutomy Bary y miit maci Oyb0u CTaHOBISTH JIUIIIE 2-
3%. OnHak, TpyAHOII OAEp>KaHHA YUCTUX O€3 JAOMIIIOK IPYHTY OYyJb0 y
Tapi 00yMOBJIEHa HE TUIBKH HEOOXITHICTIO MPOCIBATU 3HAYHY KUIBKICTh
IPYHTY, ajle W JeSIKUMHU HECHPHUSTIMBUMHU HOTO BIACTUBOCTSIMH, SKI
IPOSIBIISIIOTHCA IT1]1 Yac 30UpaHHs.

Mema  Oocnionceny.  JIOCHIDKEHHS  IMIKOIYIOYE-CENapyrvoro
poboUoro  opraHa  KapTomie30MpajbHOI  MallMHU  O0O0JaJHaHOI
TPAHCTIOPTEPHUM PO3MOAUIBHUKOM KapTOIUITHOTO BOPOXY 3 BH3HAYCHHSIM
HOro BIUIMBY Ha €HEPreTUYHI i eKCIUTyaTallliHl TOKA3HUKH.

Ocnoeni  mamepianu odocinioycenb. Ha puc. 1 mnokazanuit
TEXHOJIOTTYHU I npoliec KapToIuieKomnaya 3 TPAHCTIOPTEPOM
PO3MOAUTBHUKOM. SIK MTOKa3aJii CIOCTEPEKEHHS — BOPOX 0€3 po3NnoAiIbHIKA
CenapyeTbCs HE3aJ0BUIbHO, MPO 1€ CBIIYUTH T€, L0 OCHOBHA YacTHHA
IPYHTOBUX JOMIIIOK MOTpAIuIsie Aaji, U0 MPUBOJUTH O MiABUIIEHOTO
3acMiueHHs Oyiabp0 y Tapi. A mij 4ac 3aCTOCYyBaHHsI PO3MOJIIbBHIUKAa OCHOBHA
YacTMHA IPYHTOBUX JOMIIIOK BIJJAUISIETbCS HA BXKE Ha MEPIIOMY
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TPaHCIIOPTEPI, 110 ¥ BU3HAYAE BUCOKY YHCTOTY OYyJIbO y Tapi.

Oco0MMBICTIO KOHCTPYKIIIT KapTOIJIEKOIaya € HassBHICTb IM1JKOMy0ue-
cenapyrdoro po6odoro oprana (puc.l) sikuif MiCTUTh IPYTKOBUH OapabaH
1 PO3MOIUILHUK, 10 3HAYHO TMOJIMNIIYE SKICHI TOKA3HUKU TEXHOJIOTIYHOTO
nporecy 30upaHHs KapTOTLIL.

5
3 —
()
1 4
1 - gemim; 2 - nguck oO0pi3HMi; 3 — OapabaH mNpPYyTKOBHIA,

4 — IpyTKOBUI TpaHCHIOPTEP; 5 — TPAHCIOPTEP PO3MOIUIBHUK BOPOXa
Puc. 1. KommnonyBajbHa cxeMa MiIKOIyIH4Ye-Cenapyr4oro
po00o40ro oprana

OCKUIbKY BOPOBAKEHHSI HOBHX €JIEMEHTIB Y KOHCTPYKIIIO MalIuHU
MOK€ CHPUYMHUTHU pi3Ke 30UIbLIEHHS €HEProBUTPAT HA ii arperaTyBaHHS,
[0 MOXE€ BIAOMTHCS Ha EKOHOMIYHIH e(EKTUBHOCTI, TO BaXXJIUBO
IPOBOJUTH OLIHKY €HEPreTMYHUX MOKAa3HUKIB (TSArOBUW oOmip, BUTpaTa
naguBa W 1H.). PesynpTatu JOCHIDKEHb EHEPreTUYHUX ITOKAa3HUKIB
EKCIIEpUMEHTAIbHOI MaIllMHU HaBeJeHl B Ta0JI. 1.

Tabnuysa 1
Enepreruyna oniHka po00TH eKCNIEPUMEHTAJIBHOI0 po00Y0ro oprana
Ha3Ba noka3Huka 3HaYeHHS NOKAa3HHKA
1. Po6oya mBUaKICTb pyXy, V, KM/TOJ 3,24 3,95 4,68
2. Taroswuii onip, P.., KH 11,7 12,3 12,6
3. llotyxHicts Ha BBII Tpakropa (Ha 9.5 10,8 111
npuBoj Komnaua), Npsz, KBT

VY pe3ynbTaTi aHaII3y OTPUMAHUX 3aJIEKHOCTEN PUC. 2 TSITOBOTO OMOPY
BiJI HMIBUJIKOCTI TMOCTYMAJIBHOTO PyXy KapTOILIC30MPabHOI MAIIMHU IS
0a30BOi 1 MOJICpPHI30BaHOI MAaIllMH, BU3HAYCHO, 10 Ha IIBUJKOCTSIX BHUIIEC
3,55 xm-romt omip MojepHi3oBaHOT MamuHU Hwk4de. lle Moxke
MOSICHIOBATHCSl OUIbII SKICHOK Cemapaiield Bopoxa 1 SK HacIHiI0K
3MEHIIICHHS 3arajibHOi WOr0 Macu ska mepedyBa€ B CHCTEMI OYMIICHHS.
TsroBuii omip 30UIBIIYETHCS 3 POCTOM IIBUJIKOCTI MOCTYMAIBHOTO PyXy U
J0CsiTa€  MaKCUMaJIbHOTO 3HayeHHs Omm3bko 12,6 kH mpu mBuakocTi
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4,7 km-ron™l. Amami3 3anexHocTedl puc.3 TOKasye, 10 MOTYKHICTh Ha
MPUBO POOOYMX OPTaHIB Y MOJIEpHI30BaHOI MamuHu Ha 9-11% HIK4Ye Ha
BCbOMY Jliafa3oHl IIBUAKOCTEH pyXy HE [OUBISYNCh HA HAsBHICTD
JOJJATKOBUX aKTUBHUX POOOYMX OpraHiB, 10 3HOBY HIATBEPHKYE BUCOKY
e(eKTUBHICTh cemapalii HOBOrO MiJAKOIYI0UYe-Cenapyrdoro podbovoro
oprasa 1 3MEHIIICHHS HaBaHTa)KEHHS Ha IITaTHY CUCTEMY OUUIICHHS BOPOXa
KapTOTUIe30MPaTbHOT MAIIIMHH.

1 — 6a3oBa mammHa; 2 — MOJIEpPHI30BaHa MalTUHA
Puc. 2. 3ajexHicThb THArOBOro ONMOPy KapTOILIE30MPAJIbHOI
MAIIMHM BiJl IIBUIKOCTI Il HOCTYNAJIBHOIO PyXy

1 — 6a30Ba mairHa; 2 — MOJIEpHI30BaHa MaIIMHA
Puc. 3. 3ajexHicThb NOTY:KHOCTI HA NPHUBOJA POOOYHUX OPraHiB
KapTomjie30MpajibHOI MAIIMHHM Bi/l LIBUAKOCTI il MOCTYNAJIBHOIO PyXy

BucHoBkm: BHacmiiok 3MEHIIEGHHsS 3arajbHOi Macdh BOpPOXa, IO
nepebyBae B CUCTEMi OYHMIICHHS BIMIYEHO 3MEHIIICHHS TSATOBOTO OMOPY
Opy IOBMAKOCTAX Buie 3,55 km-rog . IloTyxkmicTh Ha mnpuBoj y
JOCIIIIKYBAaHOTO poboyoro oprana Ha 9-11% Hukue Ha BChbOMY Jlana3zoHi
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mBUKOCTeHN pyxy. ITinTBepKeHO BUCOKY €(heKTHUBHICTh cemapailii HOBOTO
H1KOMy04Ye-Cenapyrdoro pooo4oro oprata i 3MEHILIEHHSI HaBaHTa)KEHHS
HA IITATHY CUCTEMY OUMIICHHS BOPOXa KapTOIUIE30UpaIbHOI MAIIMHU.
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YK 631:635
MAHINHA JJI1 IPUBUPAHHA 3 11011 CTPUKHIB KAITYCTH
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Jucak I'. A.', k.6.H.,

Kpynuu C. O.2, HaykoBHii CIIiBPOOITHHK
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Ykpaina
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HAAH Ykpainu, Kuiecvka oon., I'nesaxa m. Kuis, Ykpaina

Ilocmanoeéka npobaemu. Kamycta € TpaamIliiHOIO OBOYEBOIO
KYJIBTYpOIO JUIsl HACEJICHHS Y KpaiHH, CTIOKUBAIOTh SIKY Y CBI)KOMY BUTJISIII,
BapeHOI0 a00 TYIIKOBAHOIO 1 MICIIS TEXHIYHOT TepepOoOKH 3aBASKHA HASTBHOCTI
COPTIB 3 PI3HOIO TPUBAIICTIO BETETAIIITHOTO NEPIOAY 1 3AaTHOCTI OKPEMHUX 3
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HUX f00pe 30epiratucs MpoTAroM JOBIIOTO Yacy.

Ha croromnimHiii AeHb i KanmycTy B YKpaiHi BigBeAeHO MOHaA 66
TiCc. ra mociBHuX Twioml [1]. BwupomyroTs maHy KymeTypy B
CLIIbCBKOTOCIIOIAPCHKUX IIAMPUEMCTBAX PI3HHX (OpPM BIIACHOCTI, aiie
NMepeBaXHO — 1€ IHAMBIAYyallbHI TOCIOJApPCTBA 3 HHU3BKUM PIBHEM
MexaHi3aIii BUPOOHUYIHX MPOIIECIB.

OpmHuM 13 HaBIAMOBITAJBHINIAM TIEPI0IOM y BUPOITYBaHHI KAIyCTH €
30MpaHHS BpOXkaro. MOro mpoBOIATH MEXaHi30BAaHO, 3aCTOCOBYIOUH
kanycto3oupaibHi komOalian MCK-1 yu YKM-2 ab0 HaniBMexaHi130BaHO —
13 BUKOPUCTaHHSIM YHiBepcaibHO1 oBoueBoi miatdgopmu [IOY-2, y ky30B
SKOT 3aBaHTAKYIOTh TOJIOBKH KaIlyCTH, MOTIEPEIHBO 3pi3aHi Bpy4uHy [2]. Ane
HAWIMOIIMPEHIIIUM CIIOCOOOM 30MpaHHs KaIyCTH 3QJIMIIAETHCS PYYHUH 13
3aCTOCYBaHHS JIpIOHOTO pPEMaHEHTy Ta MPUCTOCYBaHb ISl 3pi3aHHS
T'OJIOBOK, YaCTKOBOI'O OUMINEHHS iX BiJl JUCTKIB, HArPOMAKCHHS Y Tapi 3
HACTYITHUM NEPEBAHTAKCHHSIM y Ky30B, IPUYII YU KOHTEHHED.

HesanexxHo Bim 3acTOCOBYBaHHMX CMOCO0IB 30uMpaHHS Ha TOJI
3aJIMIIACTHCS 30BHINIHIA KayaH — 4YacTUHA cTeO/ia HIDKYa Bl TOJIOBKHA
KaIyCTH, BUCOTa SIKOTO MOKe KoymBatucs Bif 15 mo 25 cm. Kpim Toro,
KamycTa OiJOKayaHHAa Ma€ JOBOJI PO3BHHEHY KOPEHEBY CHCTEMY, IIO
CKJIIA€THCS 3 TOJIOBHOTO KOPEHs Ta PO3Taly>KEHUX OIYHMX 1 JOJATKOBHUX
KOpEHIB, OCHOBHA Maca SIKUX PO3MillleHa B TPYHTI Ha riuOuH1 Bia 15 go 40-
45 cM [3]. 30BHIIIHIA KayaH pa3oM 13 KOPEHEBOK CHCTEMOIO YTBOPIOIOTH
CTPHKEHb 1 SKIIO BpaxyBaTH, 1110 MICJIs 30MpaHHs Ha TOJI1 3aIUIIAI0ThC 111e
W PEeIITKU JIUCTS, TO TOCTPO MOCTA€E 3aBAaHHS YTUIII3aIlii IIUX BIIXOIIB.

Ocnoeni mamepianu 0ocnioxycenna. 3a3BUYail Ticias 30MpaHHS
rpy0OCTEOIOBUX KYJIBTYp OOpOOITOK TIPYHTY MPOBOIATH IEPEBAXKHO
BOXKUMHU JUCKOBUMH OOpOoHaMH a00 JyNIMJIBHUKAMWA 3 HACTy[THUM
3aCTOCYBaHHSAM IUIYTiB YHM KYyJbTHUBATOpIB-IUIOCKOpi3iB. Tak camo
3HUILYIOTh MICISKHUBHI PEHITKH 3€PHOBUX KYJIBTYp, pillaKy, coi, CTPHKHIB
KallyCTH, XO4Ya OCTaHHIMH pOKaMU MIMPOKOTO TMOIIMPEHHS Hal0ynu
TEXHOJIOT1i 3 BHUKOPUCTAHHSM KyJIbTUBATOPiB, (pe3, KOMOIHOBAHUX
I'PYHTOOOpPOOHMX arperaTiB Ta moapiOHIoBauiB [4, 5].

3acTocyBaHHS BKa3aHUX arperariB JO3BOJIAE JOBOJI €(PEKTUBHO
MPOBOJUTH MOJPIOHEHHS POCIMHHHUX PEILUTOK, ajle 3HMILYIOYU 3aJUIIKU
KaIyCTH MOYHA MPUUTU O HETaTUBHUX €KOJIOTTYHMX SIBUII, JErpajaailii
CTPYKTYPH IPYHTY Ta 3HIKEHHS HOTO POJIFOYOCTI, aJKe Il arpOTEeXHIYHI
3aX0/Id HE BHUPIIIYIOTh NPOOJEeMH — 3BUIBHEHHS TOJII HE TUIBKU BiJ
CTPUXKHIB 1 JIUCTS, a i XBOPOO, MpUTAMaHHUX JIaHIM KyJIbTYpHIN POCIIHHI.
Haiinmommpenimi 3 HuUX — 1€ TpUOKOBI 3aXBOPIOBAHHS, SKI BpakaloTh
po3cany i qopocii pocimad. OgHIE0 3 HAWIIKOOYMHHIIIAX XBOPOO € Kuia
KaImyCTH, 1H(DEKIis IKOI MOXKe HE TUIBKHU 30epiraTucs B IPyHTI IPOTATOM 15
POKIB, a MW IIEPEHOCHUTHCS BITPOM, BOJOK0, XpoOakamMH Ta POOOUNMH
OopraHaMu CLIbCHKOTOCIIOAAPCHKUX MAITUH 13 3IMIIKAMU IPYHTY Ha HUX 3
3apa)keHo1 NUITHKY [6].

Benukoi mkoaum MOXyTh 3aBIaTH MallOyTHROMY BpOXKAlO XJIOPO3 Ta
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dhomo3. [TommproroThes 111 TPUOKOBI 3aXBOPIOBAHHS Yepe3 IPYHT 1 pOCIUHHI
pEeIITKY, 30epiralouu KUTTE3NATHICTh TPOTATOM KITBKOX POKIB. [HIm
XBOpoOH, 30kpema (itopTopos, cipa THUIL, CYAUHHUN OaKTEPio3, MOKpa
OakTepiasibHa THWIb, JOKEeperaoM i1H(DEKIi Skux € TpyHT abo 3apakeHi
POCIMHHI PEIITKH, MAIOTh TEX MIKIIJIUBY IO HA KamycTy Mmija 4Yac ii
BUPOIIYBaHHs, 30MpaHHs 1 30epiraHHs 1 MOXYTh NMPU3BOAUTU IO BTpaT
MIOJIOBUHU BPOKAIO.

BpaxoByroun MOXJIHMBI HETaTUBHI HACHIIKH IO SIKHX MOXYTh
MPU3BECTH 3aJIMINEHI B IPYHTI PEIITKU KAIyCTH TICIs 30UpaHHS BPOXKaro
aKTyaJIbHUM IIOCTA€ 3aBIaHHs iX MOBHOTO BHAAJICHHS 3 mojs. s mporo
CJIJ CTBOPUTH arperar, 3JAaTHUN BHOMpPATH CTPHKHI 0€3 MOoAapiOHEHHS ©
HarpoMaJKyBaTH iX B OyHKEpi UM Ky30Bi 3 HACTYITHUM TPaHCTIOPTYBaHHSIM
3a MEXK1 JUITHKH.

Bxazanum  kpuTepisiM  BIANOBIZA€  yAOCKOHAJIGHA KOHCTPYKILiS
JBOPSITHOI MAITUHU JJISI BUIAJICHHS 3 TOJS CTPYIKHIB KamyCTH (PUCYHOK).
Bona mictuth pamy 1, 1o onupaeThes Ha 1Ba Kojeca 6 1 Ha sSiKiil y mepeaHii
YaCTUHI 3MOHTOBAHO ITiJIKOITyBay 2 CTPYIKHIB 3 KaIyCTH, BUTOTOBJICHUH Y
BUTJISIAI TUTOCKOPI3abHUX Jiall, OpanbHui amapar 4, sSKud CKIAJaEThCs 3
JIBOX JTUCKIB, BUIBHO TIOCAPKEHUX HA BiC1 00€pTaHHS 1 BCTAHOBJICHUX KYTOM
po3xmty 65° y mepeIHiil 4acThHI, HaJ SKUMHA 3MOHTOBAHO JIOTIATeBUT OiTep
14, GiTepHUI OYMCHUK 5, 1110 MA€ TPU OKpeMi OITepH, Ha/l IKUMH IIapHIPHO
3aKpIIJICH] MPOryMoOBaH1 ekpanu 13, rpadauny 12, poTopHuii noapioHwoBaq
8 3 mpuiiManpbHOI Kameporo 7 1 TpyOompoBomom 11 Ta >kOpcTKO
MPUKPIIUICHY JI0 33JIHhOI YaCTHUHHU pamu IiaTdhopmy 9, Ha SKid MICTUTHCS
3MiHHa Tapa (Mimok) 10.

[lin yac pyxy MalMHM B3JIOBX PSAAKIB IUIOCKOPI3ajbHI Janu
MiKOMyBaya 2 Miapi3al0oTh KOPEHEBY CUCTEMY CTPIDKHIB 3 1 1ehOopMyIOTh
IPYHT, IO CHpHsE€ iX 3aXOIUICHHIO Ta BUKOIYBAaHHIO 3 TPYHTY JBOMa
nuckamu OpanpHOro amapary 4. Jlomatku Oitepa 14, sxkmii obepraerbes,
3aXOIUIIOIOTh BHOpaHI CTEP)KHI Ta MOJAIOTh iX Ha OITEpHHM OYHMCHUK 5,
OPOXOASiYd dYepe3 SIKUA CTPWKEHb 3 TPUMYCOBO TMPUTHUCKAETHCS
IIPOTYMOBAaHUMHU €KpaHaMH 13 10 KOXXKHOrO 3 TPhOX JITEPIB IMJa Yac ix
o0OepTaHHA siKi 30MBalOTh Ta BIJICIBAIOTh 3 HUX 3QJUMIIKU IPYHTY. OUHILEH1
B1JI 3eMJII CTPYOKHI 3 KalyCTH HAIpaBJISIIOTHCS y TMPUAMAIIBHY Kamepy 7 1
ollpa3y MOMAIThCA A0 POTOPHOTO TMOJpiOHIOBaYa 8, SKWH, 00EpTAIOUYNCH,
OJIHOYACHO 1HTEHCHBHO TMOJIPIOHIOE CTPUXKHI KamyCTH 1 CTBOPIOE
MOBITPSIHUN TOTIK, SKUM ToApiOHEHa Maca 4epe3 TpyOopomposin 11
CKEPOBYEThCS y 3MIHHY Tapy (mimok) 10, po3mimeny Ha miatdopmi 9,
YKOPCTKO MPHUETHAHIN JI0 33IHPOT YACTUHU paMH | MaIIWHU,IIO OTIUPAETHCS
Ha 7Ba KoJieca 6. ['pabmuuu 12 3amobiraroTh BTpaTaM CTPHIKHIB KammycT 3
1] 9ac ix mepeMinieHHs BiJ] O1TEpHIUX OYMCHUKIB 5 10 TPUIUMAaIBHOI KaMepH
7 poTopHOro noapiOHIOBaya 8.

[TonpiOHeHa Maca CKEpOBYEThCS OO0 3MiHHOI Tapu (mimka) 10
MOBITPSHUM MTOTOKOM, BHACIIJIOK YOTO BiAOyBaeThCs 1i yuribHeHHs. [licns
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1 - pama; 2 — migkomyBad; 3 — CTPWXKEHb KamycTu; 4 — OpayibHHIA
amapar; 5 — OITepHHMI OYMCHUK; 6 — KoJjieca OMOpHi; 7 — TpHUiiManbHA
Kamepa; 8 — moapibHIOBayY poTopHuUii; 9 — mardopma; 10 — 3mMiHHA Tapa;
11 — tpyGonposin; 12 — rpabnunu; 13 — ekpanu nporymoBasi; 14 — 6itep
JIONIaTEBUU

Puc. 1. MammuHa 11t npUOMPAHHA 3 MOJISI CTPHAKHIB KAIyCTH

3armoBHEHHs Mimika 10 MammHa 1711 BUOMpPaHHS 3 TOJSl CTPUKHIB KaIyCTH
3YMUHSAETHCS HA KPAro MOJIA 1 BiAOYyBAETHCSI IBUAKA 3aMiHa MMOBHOI Tapy Ha
TIOPO’KHIO.

Bucnoeku. BukopuctaHHs 3ampoIrOHOBAHOT KOHCTPYKI(I MAalllMHH
JT03BOJISIE HE TIJIBKA MEXaHi3yBaTH MPOIIEC 3BUTLHEHHS TIOJIS BiJ PEIITOK
KaIyCTH, a i 3amo0irTd HarpOMa/DKCHHIO M ITOITUPEHHIO B IPYHT1 XBOPOO
Ta 1HDEKITIH.
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JOCJIIZKEHHA TAPAMETPIB TEXHIYHOI'O 3ACOBY IJIA
OPAKIIIOHYBAHHA HACIHHEBOI'O MATEPIAJIY

Cremnaneunxo C. II., a.1.H., c.H.C.
IHcmumym mexaHixu ma agmomamuKy a2ponpomMuUcioso20 8UPOOHUYMEA
HAAHY, cum. [mesaxa, Kuiscvka 061., Ykpaina

Meta nociipKeHHS ToJisirajla y BUSIBIICHHI OCHOBHHUX SIKICHMX 1
KUTbKICHUX 3aKOHOMIPHOCTEM aepoAWMHaMIKKM HACIHHOTO IIapy matepiany,
Kl HEOOXIJHO 3HATH JIsi PO3PAXyHKY, MPOEKTYBAHHS Ta 3HAXOJHKEHHS
palloHaNbHUX PEXUMIB poOOTH cemapartopa i (GpakUiOHyBaHHS
HACIHHOTO Matepiaiy.

JlocniiKeHHS BEIHMCS HAa TEXHIYHOMY 3ac001, SIKUif HaBeJIeHO Ha puc. 1.
B sikocTi Matepiany a1 eKCIIEpUMEHTIB BUKOPUCTOBYBAJIUCA P13KO BIAMIHHI
3a (opmoro, ane mornepeaHhO0 BHUPIBHSIHI 3a T€OMETPUYHUMH PO3MipamMu
HACIHHA TMIIEHUIN, CcOi, COHAmHUKY. Jlocmiam 3 yciMa KyJbTypamu
MPOBOJIMIIN B TPUPA30Biil MOBTOPHOCTI.

1 - 3aBaHTaxyBambHUW OyHKEp;, 2 — BIOpOKUBUIBHUK, 3 —
MTHEBMOTpaBiTaIlliiHUN KaHal; 4, 4a — Qpakilii HACIHHA; 5 — BEHTHJIATOD

Puc. 1. TexHosoriuna cxemMa TeXHIYHOrO 3acol0y IJd
(ppakuioHyBaHHA HACIHHOTO MaTepiaixy

HaciHHeBHII MaTepiall 13 3aBaHTaXyBaJIbHOIO OyHKepa IMojaBaBCsi B
MTHEBMOIPABITAIMHUN KaHAJI MOPLINHO 3a paXyHOK BIOpOKUBUIIBHUKA, 1€
MPOHU3YBABCA MOBITPSIHUM MOTOKOM. CepenHsi MIBUIKICTH MOBITPSHOIO
IOTOKY BH3HAYaacs 10 BiJHOLIEHHIO BUTpaT nositps Qy (M%/c) no muomi
nepetnny Sp(H) (M?) NIHEBMOrpaBiTamiiiHOrO KaHaly, sKa 3MiHHa 3a

TaBpiNCbKMI AeprKaBHUIM arpOTEXHOOTYHMIA YHiBepcuTeT imeHi Amutpa MoTtopHoro 18



IV Mi*KHapoaHa HayKOBO NpaKTMYHa KoHdepeHL,in 01-25 nuctonaga 2022 p.

BUcoTOl0 H meperuHy kaHanmy. Butpatu mnoBiTps, IIBUIKICTb MOBITPS,
BTPaTH HAMoOpy — BUMIPIOBAJIH 3a IOMIOMOTOI0 AU(PEPEHLIHHOTO MAaHOMETPA
(DT-8920).

Butpatu mnoBiTps peryiroBalyd LUISXOM 3MIHM  XapaKTEPUCTHK
acripaiiifHoi cucTeMu (3MiHA IUIONI MEPETUHY KaHaTy, IMIJCMOKTYBaHHS
MOBITPS B PI3HUX 30HAX 3a BUCOTOI KaHainy H) Ta BeHTWISITOpa
(BapitoBaHHS uyucia 00€pTiB). 3acTOCYBaHHS OCTAaHHBOTO CIIOCOOY
pEryJIOBaHHS MOB'SI3aHO 3 TUM, 10 IPHU MEBHIM BUTPATI MOBITPS] BUHUKAIU
aBTOKOJIMBAHHS 1 IOBHICTIO MOPYIIyBajiacsi poOd0Ta TEXHIYHOTO 3ac00y.

[Ipomiec mopiiiinoro  (pakiioHyBaHHs HACIHHEBOTO MaTepiairy
BHUCXIJITHUM ITOTOKOM IIOBITPS B 3aJI€KHOCTI BiJ HOTO MIBHJIKOCTI MOYKHA
PO3IUIMTH HA TPU OCHOBHI (ha3u: mepIna — HACIHHEBHM Marepian y CTaHl
CIIOKOIO, MOBITPSI PYXA€ThCS B MI>K3EPHOBOMY MPOCTOPI; Apyra — Marepiai
BUTA€ TiJ JII€}0 MOBITPSHOTO MOTOKY (BUTaHHS IIApy); TPETS — OKpeMmi
HACIHMHH BUHOCSTHCS MOBITPSHUM MOTOKOM 3 BUTAIOUOTO IIapy MaTepiay
MCHIII 3a iX IMUTOMOIO Barolo, a HACIHWHHU 3 OUIBIIOI IMHUTOMOIO Baroro
3MAaal0Th B HANpPSIMKYy BHBaHTaXeHHS (pakmiii (4o HU3y) TOOTO
BIIOYBa€ThCS  Mpolec noauly Ha  (pakmii  (dpakuioHyBaHHS 1
TPaHCTIOPTYBaHHA).

3aJIe’)KHO BiJl MIBUIKOCTI MOBITPSHOTO MOTOKY 3MIHIOETHCS BHCOTA h,
koHueHTpanis ¢ (kr/m°) HaciHMH (BiJHONIEHHS MACH HACiHHS O BCHOTO
00’eMy 3epHOIIOBITPSIHOTO CEPEJIOBHINA) 1 mepena TUCKY AP HacCiHHEBOTO
mapy (puc. 2). KpuBi oOpuBarThCsS y Tili 00acTi, /1€ MOYMHAETHCS
BUHECEHHS] OKPEMUX HACIHUH.

800!
& 1073, xr/m®
600

400

200

2 4 6 8 10 Vp, M/c
1 — menuns; 2 — COHAIIHUK;
Puc. 2. 3aje:kHicTh BaroBoi KOHIEHTpalii { HACIHHEBOr0 MIapy
BiJl LIBUAKOCTI Vp NMOBITPAHOTIO MOTOKY B KaHAJI

Omnip HaCIHHEBOrO Iapy, IO BIAMOBiAae mnepiiid a3l mporuecy,
MPONOPLINHUN IIBUIAKOCTI MOTOKY MOBITPS 1 3HAXOJUTHCS, SIK JIiHIMHA
3aJICKHICTB, sIka MOKe OyTHU MpescTaBieHa piBHIHHAM [lapci [1-3]:

19  TaBpiliCbKui1 AepXKaBHMI arpOTEXHOOTIYHWI YHIBEPCUTET iMeHi Amutpa MoTopHoro



TexHiuHe 3abe3nevyeHHA iIHHOBALLIMHMX TEXHO/IOTIN B arponpoMMUC/IOBOMY KOMMNIEKCI

ps AP
=W (1)
Jie Ps — IPOHMKHEHICTH HACIHHEBOTO MIapy, M,
U — B’S3KICTh MOTOKY, Ia c.

[Ipy mWBUAKOCTAX MOTOKY MOBITPs, IO BU3HAYAIOTh Jpyry ¢asy,
BennunHy AP yacriie 3a Bce BU3Ha4aloTh piBHsIHHAM Jlapci-Beiicbaxa [1-
3] 1 paKTHUYHO 3aJUIIAETHCS CTATIOLO:

H pV? M
AP:SR_ 2p=ﬁ (2)
g
ne & — KoedIIieHT OTIOpPYy HACIHHEBOTO IIAPY;
R, — rigpasiiunuii paziyc,

p — WIIBHICTH MOBITPS;
M — Bara HaCiHHEBOTO ILIApY;
S(h) — nnomia nepeTuHy KaHally, sika 3MiHHA 32 BUCOTOIO KaHAITy.

Y MOMEHT nepexo/1y HEpyXOMOIo HaCIHHEBOT'O MIApY Y 3BayKEHHH CTaH
CIIOCTEpIraeThCsl HEBEJIMKE 3MEHIICHHA Iepenaay TUCKY (y Maiomy
1HTEepBaJIl 3MIHM IIBUIKOCTI), 1110 BUKJIUKAHO 1HTEHCUBHUM PO3IIUPECHHIM
HACIHHEBOTO APy Ta 301IBIIEHHAM MI1)3€pPHOBOT'O MPOCTOPY.

Cnocrtepiraetbcsi, 10 XapakTep KpPUBUX BHCOTM H 1 BaroBoi
KOHIEHTpalli ¢ uig BCIX KYJbTYp aHAJOTIYHHMM. 3a MIBHUAKOCTEH MOTOKY
MOBITPsA, IO 3YMOBIOIOTH Tepimry a3y mnporecy, mapametrpu H 1 &
3aJIUIIAI0THCS PIBHUMHU MTOYATKOBIN BUCOTI 1IAPy 1 HACUIIHIN Ba3i.

V npyriii pasi KoKHOMY 3Ha4€HHIO V,, BiANOBIIAIOTh NEBHI BeM4IuHu H 1 €.
3rigHo piBHSAHHS om0l mpu po3MKUpEeHH] HACIHHEBOTO 1IApy JilicHa
MIBUKICTh MOTOKY B MIDK3€pHOBOMY MPOCTOP1 BU3HAUa€eThes [3-5]:

V=V, &? 3)

1e € — Koe(ilieHT MOPUCTOCTI, TOOTO BIIHOIIEHHS 00’ €My MIK3€pHOBOTO
IPOCTOPY 10 BCbOTO 00'eMy HACIHHEBOTO CEPEIOBHILA.

A BIIMOBIAHO, 1 3MEHIIUTHCS MIAWOMHA CHIIA, SKAa Jl€ Ha OKpeMi
HACIHUHH.

Takum dYWHOM, AP HACIHHEBOTO MaTepially, IO BHUTA€, YMOBHO
«aBTOMATUYHO» MIJTPUMYE CBOIO BHCOTY (BiIOYBarOThCS KOJIMBAHHS
HACIHHEBOTO CEPENIOBUINA, SKI MOXIMBO OINUCATH 3aKOHOM pyxy). llpu
IIbOMY BUHUKAIOTh MEPIOANYHI CIUIECKM HACIHHEBOTO Iapy HE TIIBKU B
MOMEHT TMEpexXo/ly y 3BAKEHWHM CTaH, aje 1 MpU NOJAJIBIIOMY HOro
PO3IIMPEHH], SKIIO CHOCTEPIraeThCsl 30UIBIIECHHS BaroBOi KOHIIEHTpaIlii
HACIHHEBOTO cepefoBHIla. ToMmy, 3 TOUKM 30py (Ppaki[iOHyBaHHsS HACIHHS,
CJiJi MPaBUJIBLHO BU3HAYATH BUCOTY KaHalIy TEXHIYHOrO 3aco0y 1 MUTOME
HABAHTAKEHHA HACIHHEBOTO Marepialy Ha MHEBMOTPAaBITALIMHUI KaHai
(1006 MaTH MOXJIMBICTH CTBOPUTH MiHIMAJbHY BAaroBy KOHIIEHTPALIIO Ta
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BUKJTIOUUTH SIBUIIE TIEPIOAUIHUX CIUIECKIB).

AHani3 rpadiuHUX 3aJIEKHOCTEH TMOKa3ye, 110 BHUHECEHHS HACIHWUH
HE3aJIeKHO BIJl KyJIbTYp IIOYMHAETHCS TMPH OJHAKOBIA MiHIMaJIbHIN
Benu4MHI. Bu3HaueHi 3HAYEHHS IO3BOJISIOTH, 3HAKOYM BHUCOTY h (M) 1
HACUIIHY Bary V¥,,, (Kr/M°) HepyXoMoro Imapy HaciHHsS, BH3HAYaTH
MIHIMaJbHY BUCOTY TOBITPSHOTO KaHay H (M) TeXHIYHOTO 3aco0y:

_ -1
H=yy h-& 4
ne & — Barosa KOHIIEHTpALlisl BUTAIOYOTO 1apy HACIHHS, KI/M°,
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TexHiuHe 3abe3nevyeHHA iIHHOBALLIMHMX TEXHO/IOTIN B arponpoMMUC/IOBOMY KOMMNIEKCI

V]IK 631.171
AHAJII3 CYYACHUX CUCTEM 3BOPY SI€Ib

Cxmap O.T.L, x.1.H.,

Cxsp P. B, k.1.h.,

Jmutpis B. T.2, n.T.1H.

YTaspiiicoxuii deporcasnuii acpomexnonoziunuti ynisepcumem imeni Imumpa
Momopnozo, m. 3anopidxcowcs, Yrpaina

2Hayionanvuuti ynisepcumem «JIvgiscoka nonimexwixay, m. JIveis, Yxpaina

[IpaBmiibHO OOpaHa cucTeMa 300py s€llb € Ha CHhOTOJHIIIHINA JCHBb
BXJIMBOIO CKJIQJOBOIO TEXHOJIOTIYHOrO OOJIaHAHHA JUIsl yTpUMaHHS
KypeH-HeCy4oK, a TaKoX MiJJIOTOBOT0 abo0 KIIITKOBOTO YTPUMAaHHS
0aTbKiBChKOro cTana. lle 3yMOBIEHO TakuMU TpbOMa UHWHHUKAMU:
CKOpPOYEHHS TIpalli Ta THMYACOBUX BUTPAT, HAWBHUIIA SIKICTb SULS: YUCTE
sifIle; MIHIMQJIBHUM pPHU3UK pPO3OMBAHHS SUISI; TPAHWUYHO TOYHUN OOJIK
3HECEHUX SI€Ib M0 sIpycCy, psaxy 4 kopmycy [1]. [IpoaykTuBHICTE cUCTEMU
Si11e300py TMOBUHHA BIJMOBIJATH TOTYXKHOCTI SIWIIECOPTYBAJILHOI Ta
[1aKyBaJIbHOI MAIIIVH.

o cuctem 300py si€llb BUCYBAIOThCS HACTYIHI BHUMOTH: O00EpEKHE
TPaHCIOPTYBaHHS SIS, BUCOKA (DYHKIIOHAJIbHA HAJIWHICTh, MPOCTOTA
00ciyroByBaHHs. ICHYIOTh TpH OCHOBHI CUCTEMH 300Dy S€llb: IOBEPXHEBA,
esieBaTopHa Ta jidToBa [2].

llogepxnesa cucmema cknagaetbes 3 (puc. 1): MPUBOAHUX TEPEIHIX
CTIHOK stii1ie300py (10 OJHINA Ha KOXKHY 0arapero), MOB3A0BKHIX KOHBEEPIB
300py s€lb, MO 3a0€3MeUyl0Th BHXIJ SHIS Ha TOPI MEpeaHiX CTIHOK
Oarapeii; TOJIMPOMUICHOBUX CTPIUYOK SWIE300py 3 TMEepeMUYKaMH, SKi
3amo0IiraloTh CKaTyBaHHIO SIEIb Ta 1X 3ITKHEHHIO (CTPIYKU MiJ HAXHUIOM
BCTAHOBIIIOIOTHCS HA PiBHI 1 1 3 ApycCiB, 13 CEpPEIHBOTO SIPYCy HA CTLI siAIe
MOJAETHCSA CTPIUKAMU TIOB3JIOBXKHBOTO SMIIE300PY); TPUIOBEPXOBOro (abo
JIBOITOBEPXOBOT0) CTOJA SWIE300py; MPHUBOMAIB CTPIYOK sIiIe300py, sKi
BCTAHOBJICH1 Ha KOXKHOMY SIpyCl Ha IEPE/IHIX CTiiKax GaTapei, 1110 103BOJIsiE
30MpaTH AWIlE OJHOYACHO 1 OKPEMO MOAPYCHO; MYJIbTIB KEpyBaHHA Ha
KO>KHI Oatapei [2].

Ha topusx 6aTtapeit po3TamioBaHi MOBEPXOBI CTOMH IS CKJIaJaHHS Ta
COpPTYBaHHS S€llb. 3BIJICH SUISA 30MPalOTh Ta COPTYIOTh BPYYHY, IO A€
MOJKJIMBICTh IPOBECTH BUAAIICHHS HECTAHIAPTHHUX 32 (POPMOIO Ta Macoro, a
TaKOX 3a0pyJTHEHHX S€lb. [aKUM YHHOM, SHIL TMPOCYBAIOTHCSA JIUIIE
CTPIYKOIO MO3/I0BXKHBOTO TPAHCIIOPTEPA, IO CKOPOUYE ILISAX MPOCYBAHHS iX
BiJl KJIITOK JO MICI COpPTyBaHHS Ta ymakoBku. lle crpusie kparmiid
30€pEKEHOCTI SIS Ta MIHIMI3Y€E MOKJIIMBICTh HACIUKH 1 PO30MBaHHS.

Enesamoprna cucmema no3BoJise 31IMCHIOBATH 301p S€Ib OJTHOYACHO 3
yCIX SIpyCIB KIITKOBUX Oatapeit (puc. 2). Aire300pHi CTPIUKH MO3T0BXKHIX
TPaHCHOPTEPIB 1 JIAHLIOTU €JIEBATOPIB PYXalOThCs OJHUM MOTOPOM. 3a
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JIOTIOMOT'0I0  JTO3YIOUOTO KoJjieca SIHIS 3 TO3J0BXKHBOTO TpaHCIOpTEpa
MOJIAl0THCA HA JIAHITIOT €JIeBATOPA, SIKUI MOJIa€ iX YHU3. Y HIDKHbOMY KOpoO1
pPOOUTHCS TOBOPOT.

Puc. 1. IloBepxHeBa cucTema 300py sicub

[lepenaya sierp 3 MO3A0BKHBOTO TPAHCIIOPTEPA HA MONEPEYHHI MOKeE
IPOBOAUTHCA HA Oyab-sKiil BUCOTI, MPOTE MEepeBaxHO — Ha piBHI 2,1 M [3].
[Ipy BUKOPHCTaHHI CTOJNy JJIi PYYHOTO CKIAJ@HHSA, COpPTYBaHHSA Ta
MaKyBaHHS S€Ib Y TOPII KJIITKOBOT OaTapei Ta 3a BiJICYTHOCTI IMOMEPEYHOTO
TpaHCIOpTEpa BUCOTA Nepeadl moBUHHA OyTy Ha piBHI 80 cM.

Jlipmosa  cucmema  CKIaAa€TbCsd 3  TNPUBOJHUX  CTaHIN
MO3JI0OBXHBOTO 30MpaHHS HAa KOXHIA OaTapei; MO3I0BXKHIX CTPIYKOBUX
TpaHCIOPTEPIB, L0 MPOCYBAIOTh WISl 10 TOPUIB Oarapei; MOnmepevyHoro
TpaHCIIOpTEpa, PO3TAIIOBAHOTO JIMIIE HA PIBHI OJHOTO 3 SIPYCIB BCIX
KJIITKOBUX OaTapeil mTalllHMKa, Je BiAOyBaeThcs 30upaHHs senb. Cucrema
BKJIIOYAE TIJHOMHHM MeEXaHI3M fifie300pHoro Jidra, 10 mepecyBae
HOMEPEYHUN TPAHCIOPTEP 3 OAHOTO SPYyCy Ha HACTYHNHHUM MOXHUIIOrO
TpaHCcHopTepa, 0 MOA€ UL 3 Oy Ib-IKOTO APYCY BCIX KIITKOBUX OaTapei
Ha 3araJIbHUM CTI JIJIT COPTyBaHHS Ta ynakoBku. [Ipum BukopuctanHi
T TOBOTO AMIIE300py 301p SIS MPOBOIUTHCS MOSIPYCHO OJHOYACHO 3 YCIX
pAniB KIITKOBUX Oartapeit [4]. XapakTepHa puca Il€i CUCTEMH TOJISATae B
TOMY, IO MONEPEYHUI TpaHCHopTep SAHULE300py MITHIMAETHCA Ha KOXKEH
apyc okpemo. Ilo 3aBepieHHI poOOTH - TpaHCHIOPTEP MOBEPTAETHCA B
napKyBaJlbHy TO3MIII0 Ha BEpXHIM AinaHII cuctemu. JlaHa cucrtema €
BUTIIHUM 1 BOJHOYAC 3pYYHUM pIIICHHSIM Hacammepen s ¢epMm 3
HEBEJIMKUM TIOTONIB SIM MTHUIll, OKPEMHUX KOPITyCiB abo Mpu MPOBEACHHI
«HETIOCTaTHOTO» 300py s€lb. Bucokuil piBeHb O€3MeKu siilisi B Mpolieci
HOro TpaHCHOPTYBAaHHS 3a0€3MeUyeThCs 3a PaxyHOK TOTrO, L0 siflle Mae
JUILE OJUH TMepexil 13 MO3J0BXKHBOTO Ha IONEPEYHUU TPaHCIOpPTED
gifiie36opy (puc. 3).

Dipma  «bie  /laumen» TPONMOHYE I CUCTEM  sHLIE300pY
BUKOPUCTOBYBATH TpeOIHYaCTUI Bajl JJiA IMepejadl siellb Ha MOoNepeyHui
TpaHcropTep (CcTpiukoBUi abo mpyTKoBui). Llel mpucTpiii ckiamaerbes 3
MIIIHOTO TUTACTUKOBOTO BajWKa 1 M'SKOTO HACTaBIIGHOTO TpeOIHKU 3
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MOJIlypeTaHy.
Puc. 2. EneBaTopHa cucrema Puc. 3. JlipToBa cucrema
300py fA€ub 300py fi€lb «KAHAKOHI2»

['pebGingyacTuii Banm (emacTuyHU TpeOiHENh) 3HUXKYE MIBHIKICThH
CKOYYBaHHS sI€llb, IPU TOMY IO SIMISA 3 PI3HUX MOTOKIB HE CTUKAIOTHCS.
upuHa MO3JOBXKHIX TPAHCHOPTEPIB 3 MEepPOpPOBAHUMH SAi1I€300pHUMU
CTpiYKaMH 13 TKAHOTO MPOIieHy ado JUKyTy KoiauBaeThbes Big 100 go 250
MM. Hai6ineimn epexkTUBHOIO CHCTEMOIO 30MpaHHS S€b € CHCTEMa
«MynbTUTHPY, Ky TPU3HAUEHO IS BEJIHMKOTO TMOTOJIB'SI KypeH 3 pi3HUX
KJIITKOBUX OaTapeil 3 OJHUM eTaroM mepenadi sielb. [IpyTkoBi KOHBeepH
3po0JeH] 3 METalleBUX TPYTIB, IO THYTHCS, KOXKEH 3 SKUX 3HAXOIUTHCS B
IJIACTUKOBINA TpyOL, 110 3a0e3neuye akypaTHE TPAHCIIOPTYBAHHS S€Ub HE
TITBKM MIDXK KIITHHHHUMHM OaTapesMyd BCEpeAuHl NTAIIHHMKA, alle 1 MK
nramaukamu (puc. 4) [4]. lllupuna nonepeunux tpancrnoprepi — Bia 200
10 750 MM, IIBUAKICTH pyXy — 3,5...7,5 M/XB.

3a JIOMOMOTOI0 TaKWX KOHBEEPIB 3IIACHIOEThCS THYYKa CHUCTEMa
TPAHCTIOPTYBAHHS €1 MIXK NTAIIHUKAMU 3 IEHTPAII30BaHOIO M0JIa4Yet0 Ha
siilieckiaz abo B 1IeX COPTYBAHHSA Ta MaKyBaHH s€lb. [Ipu 11boMy Ha pi3HUX
IUISIHKaX CHUCTEMa TPAHCIOPTYBaHHS S€Ib MOXE BKJIIOYATH MOXMUII
KOHBE€EpH, 110 3a0e3MmeuyroTh miaioM abo cmyck 3 HaxwioM 20...35°) 13
3aCTOCYBaHHSM MPAMO- 1 KpUBOIIHIHHUX KOHBEEPIB.

Y KOMIUIEKT CHUCTEM 300py S€llb MOXYTh BXOAUTH UIITKH, IO
o0epTaroThCsl, UIsl YUIIEHHS CTPIYKUA BiJ Opyay 1 MUy, aBTOMaTUYHUUI
JIYWIBHUK SI€Ib, OCHAIEHUH 1HQPAuepBOHUMHU CEHCOPHUMHM JAaTYMKAMH, 1
KepoBaHM  (OTONATYMKAMU  BY30J aBTOMATHYHOTO  PEryJIOBaHHS
HIBUIKOCTI TPaHCIOPTEPIB 300py s€llb B 3aJ€KHOCTI BIJl 3aBAHTAKEHOCTI
OpUMMAOUOro CTOJly Ha sAWlecKIagl. 3acTOCYBaHHS aBTOMATUYHOTO
JIYWIbHUKA JO3BOJISIE MOPaXyBaTU KUIBKICTh S€1lb, 310paHUX B OJHOMY Ta
(ab0) y BCIX sipycax.

Cucmema 360py secyv «Booocnaoy «ltopec Texnonoocu» (puc. 5).
A, ski 6epyThCs 3 KOIIKMKA, PO3TAIOBAHOIO B MEPEIHIN YaCTHHI KIIITKH
nepea NTUIIEIO, TOCTaBISIOTHCS IO BUXITHOT TOYKH MEXaHi3My 300Dy S€lb
«Bomocman» [4], TOTIM MNPOXOAATH MO COPTYBAIbHOMY KOHBEEDY,
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po3TamioBaHoMy Tmepen 30MpadeM, 1 3a JONOMOTOI0  CHEIabHOI
KOHCTPYKIIIT JIOXKOK MEePEMIIIYIOThCS Ha KOHBEED 300y S€Ib, 3a(hiKCOBAHUN
Ha BU3HAYEHI BUCOTI.

Puc. 4. IlpyTKkoBi KOHBeepu Puc. 5. Cucrema 360py sienb
I TPAHCIIOPTYBAHHSA A€Ib «Bomocnam» «I'ropec TexkHo10K1M»

3aBASKU COPTYBAJILHOMY KOHBEEpPY, SIKMA BCTAHOBJIEHMHM 10 By3Ja
JIOKKOBOTO MEXaHI3My, 13 3arajbHOi Macu S€llb BUTATYIOTbCS SIMLSL B
MeMmOpaHi, HiK 3armo0irae monajgaHHIO sS€ib 0e3 IMKapalyny Ha JOXKY. 3a
paxyHOK TOTro, 110 JJaHa CUCTeMa 300py Iepeadadae 0JHOUYACHHM 301p sI€lb
3 yCiX OCEPE/KIB Ha BCIX sIpycax KJIITOK, 3HAYHO CKOPOUYIOThCS TUMYACOBI
Butpatu [4]. 3aBOSKM  CHOEIiajdbHIM  KOHCTPYKIII KOHBEEP IS
TPAHCTIOPTYBaHHS S€llb MOXeE Oe3 IMepepuBaHHS IMPOLECY MNEePEMIIICHHS
3MIMCHIOBATA TOBOPOT MpakTuyHO Ha 90°, TUM camuMm 3a0e3neduyroyu
JIOCTaBKY S€lb B Oy Ib-sIKUi LIeHTp 300py. [lepemilieHHs sep o CyniibHii
JiHI1, 10 HE MEePEPUBAETHCS, YCYBAE PU3HUK MOIIKOMKEHHS iX IUTICHOCTI 1
pPO30MBaHHH.

[Tpu BuOOPI Ti€l UM 1HIIOI cUCTEMU SH1IE300py CIIiJl BpaXOBYBaTH TaKi
MOMEHTHU: HASABHICTb YW BIJICYTHICTh BIAMIHHOCTEH y BUCOTI Oinst dhepmu,
3MilllEHEe PO3TallyBaHHS KOPIYCIB MO0 OJWUH OJHOTO, MOTYXHICTb
NaKyBaJIbHOI YA COPTYBAJILHOT MAIIIMH, OTHOYACHUH YK MOCTINHUMN 301p SHULI.
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TTAPOMEJIIOPAIISA TA ii POJIb Y MIABAIEHHI
BPOYKAMHOCTI IPYHTIB

Hixyp B.B.Y, n.T.0.
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BupoOHunTBo Oy/b-sK01 MPOAYKINi HAa Cy4acHOMY €Tali pPO3BUTKY
NPOAYKTUBHUX CHJI, 3B’S3aHE 3 TEBHUM BIUIMBOM HAa HABKOJIUIIHE
cepenopuine. [10619HUM ePeKTOM KOKHOI €KOJIOTTYHOI AiSNIBHOCTI, B TOMY
YUCTl TOB’S3aHOT 3 CUTBCBKUM  TOCIOJApPCTBOM €  3a0pyaHEHHS
HABKOJIMIITHLOTO cepenoBuiia [HTeHCHdIKaIis CUIBChKOTOCIIOAAPCHKOTO
BUPOOHUIITBA po3Moyanacs, KOJIM y CUIbCBKOMY TOCHOAApCTBI 3aMiCThb
BUPYOHO-BOTHEBOI ~ Ta  3aBaJbHO-TIEPENIOTOBOT  CHCTEM 3  IXHIM
CaMOBIJTHOBJICHHSIM POIIOYOCTI TpYHTYy OyB 3poOjieHud mepexiy [0
CIBO3MiH, MIHEPAJILHUX JOOPHUB, HOBUX COPTIB 1 MOPIJ.

[nTeHcudikamnis BUpOOHUUTBA CIPUYUHSE MIJBUILIECHHS PIBHS HOTO
cnemianizamii. lle Makcumizye BHUPOOHHYO-€KOHOMIYHI TOKA3HUKH 1
OPU3BOAUTH JIO IIBUIKOTO BHUCHAXEHHS TMPUPOJHUX PECYpPCiB 1 [0
HEOOXITHOCTI BHOCUTHM B TakKi arpoCUCTEMH  BEJIMKI  KUIBKOCTI
aHTPOMOTeHHOI eHeprii. [HTeHcudikailisi BUPOOHUIITBA CIPHUSE POCTY
BUXOJIy TOTOBOI MPOAYKIIi, aje ii AKICTh € 3Ha4HO Tipiiow. KpiMm 115010,
iHTeHcu(iKalis y BUPOOHHUITBI  CUIBCHKOTOCIOMAPCHKOI  MPOAYKIIIT
BUKJIMKaJIa 0arato HeOakaHWX HACTIAKIB. I'0JJOBHUMM 3 HUX € Jerpajaliis
IPYHTIB, 3a0pyJHEHHS MPUPOJHOTO HABKOJHWIIHBROTO CEPEIOBUILA
3QIMIIIKOBOI0  KUIBKICTIO ~ MIHEpaJbHUX  JOOpMB Ta  TECTUIIMIIB,
HECMPUSATINBI 3MIHM TIIPOJIOTIYHOTO PEXKUMY Ta TOEJHAHHI 3 HUMHU
IPOLIECH OITyCTEJICHHS Ta 3a00JI0UEHHS.

Perenepailis HaBKOJHMIIHBOTO CEpPEAOBHINA TMPOXOAWTH JOCHUTH
NOBUIBHO, TOMY Ha JAaHWUW 4Yac BCTAHOBJICHI IMEBHI HOPMHU OOMEXKEHHS
BMKH/IIB IIKiUIMBUX PEYOBUH. [ pyHTH MAIOTh BEJIMYE3HE 3HAYCHHS HE JIUIIE
TOMY, IIIO € TOJIOBHUM JIKEPENIOM OTPHUMAaHHS XapuOBUX MPOIYKTiB. BoHH
BIJIITPAIOTh AKTUBHY POJIb B OUUIIEHH] TPUPOIHUX 1 CTIYHUX BOJ, TPYHTOBO-
POCIMHHHUI TIOKPUB € PEryJlsiTOpoM BoAHOro Oanmancy cymi. lle —
yHIBEpCaIbHUN OloyioriyHuid (QUIBTp 1 HeuTpamizaTop OararbOx BH/IIB
aHTPOIIOTEHHOT0 3a0pyAHEHHS.

OcHOBHMMHK 3aco0aMU  BIJIHOBIIGHHS TIPYHTIB € HAacCaJKEHHS
JICO3aXUCHUX CMYT, BIIPOBAJKCHHS CIBO3MIiH, TMEpioAWYHA KOHCEpPBAIlis
IPYHTIB.

OpHi€0 3 OCHOBHUX MpoO0JeM € mpoljieMa BTpaTH POJIOYOCTI Yepe3
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Oaratopa3oBoro oOpoOITKY IPYHTIB PI3HUMHU 3HAPSAIASIMU 3a JOIOMOTOIO
MOTY)KHUX 1 BAXKKUX KOJIICHUX TPAKTOPIB, 5IK1, B CBOIO UEPTY, 3a0PYIHIOIOThH
IPYHT BiANPAIIbOBAHUMH T'a3aMH, MACTUJIOM Ta MAJIMBOM, & TAKOXK BUCOKHUH
PIBEHb 3BOJIOKEHOCTI IPYHTIB.

OcCKiTbKM ~ MeEJNIOpaTHBHI ~ TOCHOJApCTBAa  CHELIAN3yIOThCS  Ha
Merniopaiiii, moOyA0Bl 3pOIIyBaIbHUX KaHAMIB 1 JPEHAXHUX CUCTEM, TO
OXOpPOHA I'PYHTIB TYT € OJJTHUM 3 TOJIOBHUX YNHHHKIB €KOJIOTIYHOT KPU3H.

OpHi€ro 3 OCHOBHUX MPOOJieM Yy TOCHOJAPCTBAX € MpolbiiemMa BTpaTH
HECy4doi 3/JaTHOCTI IPYHTIB 4depe3 Oaratopa3oBoro OOpOOITKY pi3HHUMHU
3HAPSAISIMU 32 JOTIOMOTOI0 MOTYKHUX 1 BAXKKUX KOJICHUX TPakTopiB [3-5].

Cporoani aepam OUIbII BIAYYTHUMM CTalOTh HETATHBHI HACIIJIKH
XiMi3alii CiJIbCHKOr0 FOCHOJAPCTBA — MOTIPIIYIOTHCS BIACTUBOCTI IPYHTY,
Horo craH, 4yepe3 HarpoMaPKeHHs B HhOMY BEJIMKO1 KUIBKOCTI IIK1IJIMBUX
XIMIYHUX PEUOBWH, IO BHOCWIMCA 0€3 HAJICKHUX PO3PAXYHKIB 1
BpaxyBaHHS €KOJIOTTYHUX 3aKOHIB.

BaxnuBum enemeHTOM IpyHTY € Tymyc. HeoOXimHO Bi3HAYUTH, 1110
BMICT TYMYCY B IPYHTaX HE € JIOCUTh BUCOKUM, TOMY aKTyaJbHUM € TUTaHHS
PO3pPOOKH arpoOTEXHIYHUX 3aXOiB, SKI MOKJIMKaHI 30eperTy Ta 301IbIIUTH
BMICT T'yMYCY y IPYHTaX TOCIOAApCTB.

Benukoi mkonu rpyHTy 3aBIalOTh MalMBO-MACTUIIBHI MaTepiai, siKi
NOTPAIIAIOTh Y TPYHT dYepe3 BUKOPUCTAHHS HECIPABHOI TEXHIKH, IO
3MIACHIOE  00po0OITOK 3eMenbHuX Iom. Came TOMy HEOOXIJIHO
BUTPUMYBATU TEPMIHH 1 AKICTh MPOBEAECHHS TEXHIYHOTO 0OCITyrOBYBaHHS 1
PEMOHTY TPaKTOPiB Ta aBTOMOOLIIB.

['ocniogapcTBa, 10 3A1MCHIOIOTH MENIOpalllo, € CHOXKHBadYeM 1
OIHOYACHO 3a0pyAHIOBAa4YeM TMPUPOAHMX BOJA Uepe3 BUKOPHCTAHHSA
MIHJIOOPHUB, TMECTUIIU/IIB Ta 1HIIUX XIMIKATIB, CTBOPEHHS BEJIMKHUX ILJIOII
3poITyBaHKMX a00 OCYIITyBaHHMX 3eMelb [3-5].

Ha cydacHoMy erami rocrnoJaploBaHHs 3aj€KHO BiJ HPUPOIHO-
KJIIMAaTUYHUX YMOB 3aCTOCOBYETBhCS TIIPOTEXHIYHA MeJioparlis, sKa
nepeadayae peryaoBaHHs BOJHO-TIOBITPSIHOTO PEXKUMY I'PYHTIB, CTBOPEHHS
HOPMaJIbHUX YMOB PO3BUTKY MIKPOOIOJIOTIYHHMX MPOILIeCiB Y IpyHTI. [1omi
CUIBCHKOTOCTIONAPCHKUX YT1/1b, 1€ TPUPOJAHE 3BOJIOKEHHS IPYHTIB IMOCTIHHO
ab0 KOPOTKOCTPOKOBO TMEPEBHILYE MOTPeOdy POCIMH y BOJI, MOTPEOYIOThH
MITYYHOTO BHUJAJICHHS HAJJIMIIKOBOI BOJIOTH [IJIsi TOKPAIICHHS aeparii
IPYHTIB, MIJBUIICHHS 1X TEMIEPATyPHOTO PEKUMY 1 CIIOHYKaHHS aepOOHUX
MPOILECIB THUTTS OPTaHIYHOT PEYOBHUHHU.

OI[HOCTOpOHHe OCYNIYBAHHS He 3a0e3nevye peanizaiii MOTEHIIHHOT
MOXJIMBOCTI TPYHTIB 1 KyJbTYp Yy CTaJIOMy BHCOKOMY BHUPOOHHMIITBI
OiomoriyHoi pedoBuHu. CyuacHa TipoMeriopaliisi HajJae IepeBary
CHUCTEMaM JIBOCTOPOHHBOTO PETYIIOBAHHS, K1 MepeadayaroTh Mojavdy BOJIU
1 BHUOAJICHHS 1i 3 IIOJIA 3aJIE)KHO BII HEOOXITHOCTI, THMH X CaMHUMH
TeXHIYHUMH  CIOpyJaMH, 1[0 3HAYHO MiABUILYE  €(PEKTUBHICTH
3emsepoOcTBa [1, 3-5].

Jns1 3a0e3nedeHHs y IPYHT1 He0O0X1AHOT KUTBKOCTI OBITPS 1 TEILIA, PU
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SAKUX J00pe PO3BUBAIOTHCS MIKPOOIOIOTIUHI MPOIECH 1 3aCBOIOOTHCS
pOCIAMHAMH TIOXHMBHI PEYOBMHHU, HASBHICTH BOJIOTU y IPYHTI MOBUHHA
cknaaatu 50-80 % MOBHOT BOJIOTOEMHOCTI. AJie B JESKUX palloHax YKpaiHu
(3aximHi obmacTi, lomiccsi, HU3UHU PiK) BOJIOTICTh IPYHTY JOBIHM mepion
MIEPEBUIIY€ BKA3aH1 MEXI.

Jlo mepe3BOIOKEHUX 3€MEIlb BITHOCITHCS TaKOK 00JI0Ta 1 HAJAMIPHO
3BOJIOKEHI MiHEpaibHI TPyHTH. MiHepalbHI IpyHTH OyBarOTh HAJAMIPHO
3BOJIOKEH1 B OKpeMi MEPI0JIU POKY 1 HE MaIOTh TOPHOBOTO MOKPUTTSI.

[IpyurHM HAJJIMIIKOBOI 3BOJIOKEHOCTI IpyHTy [1-5]: 3arorsieHHs
MOBEpPXHI IMABOJAKOBUMHM BOJaMH ab0 BOJIOIO, IO CTIKae 3 BHIIE
pO3TaIlIOBaHOI BOJOCKUAHOI IUIONI; BIJICYTHICTh a00 Ay>K€ MOBUIBHUH 1
HEJIOCTATHIN CTIK TaJIMX BOJ 1 OMA/IiB Y 3B’5I3KY 3 HU3bKUM PO3TAIlyBaHHIM
MICIICBOCTI, MajJuM HaxXWIOM, 3aJCPHUIICTIO 1 YTBOPEHHSM KYIHUH Ha
MOBEpXH1 MOJIsSI; BUCOKE CTOSHHSA IPYHTOBHMX BOJI, IOB’S3aHE 3 MaJlUM
BUIMAPOBYBAHHSAM BOJM 3 TMOBEPXHI TOJIS, BEJIMKOI KUIBKICTIO OMAaJiB,
BHCOKOIO BOJIOTOEMHICTIO IPYHTY Y€pe3 3HaYHUN BMICT Y HbOMY OpTraHiqyHO1
pedyoBUHHU. barato ciuIbChKOrOCHONAapChbKUX KYJIbTYp HE MEPEHOCSATh
3aTOIUICHHS, a HaQJJUIIKOBa BoJIora 1 3a00JI0YEHHS HE J03BOJIAIOTH
BUPOIIYBAaTHU BUCOKI Bposkai 0e3 MmornepeaHboro OCyieHHs 1 OKyJIbTYPEHHS.
Jns  OiapmiocTi  3a00J0YEHUX  TEPUTOPIM  MAKCUMyM  IIPHPOJHOTO
3BOJIOYKEHHSI CIIOCTEPITa€ThCA Y BECHSIHUN MEPI0J 1 MiJl Yac OCIHHIX JIOIIIB.
[Ipn ocymieHHI HEOOXITHO PEryJloBaTH CTIK BOJAM, 3MEHUIYBaTH 1 HeE
JIOTyCKaTH TOJavl HaJUIMINTKOBOI BOJIM Ha JlaHy MOBEPXHIO, 3HIDKYBATH
pi1BEHb I'PYHTOBUX BOJI, 3MIHIOBATU BOJO- 1 MOBITPOIPOHUKHICTh IPYHTY,
30arauyBaT MOro J0OOpUBaAMH.

[Ipu BUCOKOMY CTOSTHHI TPYHTOBHUX BOJ iX PiBEHb MOHIKYIOTh — IIE €
HOpMa OCYIIIEHHS. 3aJIeKHO BIJ THUITY TPYHTY 1 KYJBTYp, SIKI IJIAHYETHCS
BUPOIIYBaTU HAa TaKUX 3€MJISIX HOpMa OCYHIEHHS 3a JOCIHIIKCHHIMU
npodecopa A. A. UepkacoBa moxe konuBatucs y mexax 40-90 cm. Huxui
MOKA3HUKHU JUIS JITKUX TPYHTIB, BHII JUIsI BOXKUX 1 HU3UHHUX OOJIT.
Haiimeniia HopMa ocCyIlleHHs Ha Jiyrax 1 6araTopiyHux TpaBax, HalOiIbIIa
1] TEXHIYH1 KyJIbTypHu. [IpoTsarom BereTariifHoro rnepiojay BoHa MOXe OyTH
MEHIIIOI0, a Ha Yac JI03p1BaHHsA ii MOTPIOHO 30UIBIINUTH.

OcymryBanbHI ~ Memiopailii  mepeadadaroTh OyAIBHUIITBO  CHCTEM
BEPTUKAIHLHOTO 200 TOPU3OHTAIBHOIO JIpEHaXy. BepTuKkanbHUN JpeHax —
e CHUCTeMa KOJIOAs31B, 3 SKHUX BIJKauyeTbcs Boga. HaiiOinbie
PO3MOBCIOJIKEHUI TOPU3OHTANBHUNA JPEHaX Y BUIJISAI BIIKPUTHUX abo
3aKpUTHUX MA3EMHUX TPyOOIPOBO/IB 3 KEPAMIUHHUX, a30€CTOLEMEHTHHUX a00
IUIACTMAaCOBUX TpPyO, a Takoxk 0e3 MarepialbHMi JApEHaX y BUIJISIL
MPOJIABJICHUX Y IPYHT1 KPOTOBHUH (IMIOPOKHUH) a0 MPOpI3aHUX 1 3aKPUTHX
3BepXy WuH [1-4].

BiakpuTi 1 3akpuTi CUCTEMH MarOTh CBOi HEJIOJIKM 1 IepeBarwu.
Binkpura cuctema AemieBiia y OyaiBHUITBI, TOCTYIHA 1JIs1 00CIyrOBYBaHHS
1 KOHTpOJItO, ajie 3abupae OaraTo IO 1 OOMEXy€e BHKOPUCTAHHS
CLTBCHKOTOCTIONAPCHKOI TeXHIKA. TOMYy BIIKPUTI CHCTEMHU 3aCTOCOBYIOTH
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TUIBKY JIJISL OCYIIIEHHS JIyK, MTACOBUII Ta 1HIIMX JUISHOK, 7€ TeXHIKa Maike
HE BUKOPHUCTOBYETHCS.

Ha opHux 3eMisX paliioHaJbHIIE 3aCTOCOBYBATH 3aKpUTI JIPEHAKHI
CUCTEMH, HE3BAXKAIOUH Ha iX OLIbIIY BapTICTh Ta TPYJOEMHICTH KOHTPOIIIO 1
pemoHTy. [lepeBara 3akpuTHX CHUCTEM — OUIBIIMKA TEPMIH EKCIUTyaTallli,
MO>KJIMBICTh BUKOPUCTAHHS BCI€T IUIOIII TOJIS 1 MeXaHi3allli MoJIbOBUX POOIT.
Po3MiteHHs, po3mipu 1 KOHCTPYKIIIO €IEMEHTIB OCYUIYBaJbHOI CUCTEMHU
BUOMPAIOTh BIANOBIAHO 3 I'PYHTOBUMH TiPOTr€OJOTIYHUMUA YMOBAMH, a
TaKOXX 3 BpPaxyBaHHSIM OpPTraHi3alliiiHO-TOCTIOAAPCHKUX BHUMOT Cy4YacHOTO
MEXaH130BaHOT'O0 BUPOOHUIITBA 1 TEXHIKO-€KOHOMIYHUX MipPKYBaHb.

[Ipyn mpoexkTyBaHHI pPEryJibOBAHOI CHUCTEMH HEOOXIIHO 3a0e3MeYuTH
BIJIOBIJTHUNA BOJITHO-TIOBITPSIHUI PEKUM IPYHTY 1, OIHOYACHO, PUCKOPUTH
CX11 HaAMIPHOT KUJIBKOCTI BOJIH.

JIpeHakHi MalTiHA TTOBHUHHI 32/I0BOJIGHATH TaKi BUMOTH: MPOKJIaIaTH
JIpeHaX 13 3aJaHUM HaxXWwioM TpH Oyab-SKoMy penbedi MOBEPXHI 3
MIHIMQJIBHUM CKPUBJICHHSM JIPEHAXHOI JIiHII; BIJICYTHICTh 3BOPOTHUX
HaxXWIiB; OYJIBHUIITBO JPEHAXY MPU BHCOKOMY DPIBHI IPYHTOBOI BOJH, Y
HECTIMKHMX, JIUMYYUX 1 MEpP3JIMX TIPyHTaX 3 BKIIOYCHHSIM JIEPEBUHU 1
KaMiHHS; TIPOKJIaJIaHHs JPEH Ha po3paxyHKoBY rnmbuny (mo 1,5...2,5 m B
30Hax OCYIIEHHS 1 710 2,5...4 M y 30HaX 3pOIIEHHs) HEOOX1THOTO JliaMeTpa
(50...300 mm) 3 pi3HHX MarepialiB (Kepamiku, IUIacTaMH, Ta I1HIIHX);
NpaBUJIbHE CIIOIYYEHHS JPEHAXKHUX TPyO MK COOOI0; CYyLUIbHUNA 3aXUCT
a00 3acunma”Hs QUIBTPYIOUYUM MaTepiaioM; MOCTIMHUN KOHTPOJIb 32 SIKICTIO
yKJIaJaHHS; MOBHA MEXaHI3alllsl BCIX BUPOOHMYMX MPOLECIB; BUKOHAHHS
CHellajJbHUX arpoMeNiopaTUBHUX BUMOT [2].

be3marepianbHuil ApeHaX BUKOHYIOTh KpPOTYBAaHHSM Yy BUTJISAIL
KPOTOBUX JpeH (MPOAABICHUX Yy IPYHTI IMIIHIAPUYHUX TOPOKHHUH) 1
HIUTIOBAHHSM — MPOPI3YyBaHHSAM IIUIMH Pi3HOTI (DOPMH 1 3aKPUTHUX 3BEPXY.
KpoToBi apenn nmpokiafaroTh y MIHEpaTbHUX 1 TOp]’ THUX OE3BAITHUCTHX
rpyHTtax. lllinroBanus Ha rubuny 0,5...1,5 M MOXIJIMBO pOOUTH Y IPyHTAaX 1
IIPY HAsIBHOCTI JIGPEBUHM, OCKUIBKU BUKOHYETHCS 11€ aKTUBHUMH PIKYYUMU
OpraHaMu.

Jpenu poOisITh KpOTOBUM a00 JAPEHAXHUM ILTyTOM, KOJU BOJIOTICTh
IPYHTY Ha TAHOMHI 3aKjiaJaHHsi KpPOTOBMH OJM3bKa [0 KamISIPHOI
BOJIOTOeMHOCTI. Toxmi apena Oyae MimHa 1 jJoBrosiuHa. Haifuacrimie
KpPOTOBUM JpeHaxx 3akinanaroT Ha 20 cMm r1iuliie OpHOro mapy
KpOTyBadamH, MpUEAHAHUMU 10 TpakTopa (puc. 1). Ha HauinHy cucremy
TpaKTOpa 3aKPIILTIOIOTh HIXK, 110 MPOpi3ae y IpyHTI HIKHy. Jl0 HUKHBOTO
KIHI[S HOYKa KPIMUTHCS AKOPCTKO a00 "epes3 JIAHIIOT IPeHeD, SIKUHA PO3CyBae
1 YIIUIBHIOE IPYHT MEPEIHHOI0 KOHIUYHOI0 YacTUHO CepeiHs MWIIHAPUYHA
JacTHHA CTa0LII3ye pyX ApeHepa, a 3aaHs (ypi3aHUN KOHYC) — 3TJIaKy€e
npy>xHi aedopmaiiii cTiHOK ApeHwu [1, 2].

Ha HauinmHy cucTemMy TpakTopa 3akKpilUIIOIOTh HIXK, IO Ipopi3ae y
IPYHTI IIIIUHY. /[0 HIXKHBOTO KIHIISI HOXa KPIMUTHCS KOPCTKO abo yepe3
JIAHLIOT IPEHep, IKUI PO3CYBaE 1 YIIUIBHIOE IPYHT NEPEAHBOI0 KOHIYHOIO
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Puc. 1. KporyBau M/I-6

yacTuHOW0 CepeaHs UIIHAPUYHA YacTUHA CTa0UTI3y€e pyX ApeHepa, a 3a/IHs
(ypizanuil KOHyC) — 3rJaJXKye MpyxH1 aedopmariii cTiHOK Japenu [1, 2].
JlpeHepu BUTOTOBIIAIOTH 3 METaTy a00 3 IEPEBUHU 3 METAJICBUM KOPILyCOM
niameTtpoM 60-100 MM 1151 MiHEpanbHUX IPYHTIB 1 10 300 MM 11 60JI0THO-
TopdssHUX TpyHTIB. KpoTonpeHaxHi MamHu OyBarOTh OJHOKOPITYCHI, SIK
yIOCKOHAJIIOBaHa y JaHii MaricTepchbkiii poOoTi, 1 6araToKopmycHi — 3
MOTIEPEYHOI0 PaMOI0, Ha AKIA KPIMIATH KiJIbKa HOXKIB 3 apeHepamu. Kpim
KPOTOBOTO JIPEHAXY 3aCTOCOBYIOTh KPOTYBaHHSI pUUIl — MPOKJIaJAaHHIM
KpoToBUH Ha rubuny 0,35-0,50 M 0e3 porpumaHHs Haxuiy [2].
KpoTyBaHHS MIBUAKO OCYLIy€E€ OpHHII 1Iap, cOpuUsie aepalli 1 MpOrpiBaHHIO
IPYHTY, J03BOJIE€ CKOpILIE OYaTH MOJIbOB1 podoTH. KpoTyBaHHS JO11IBHO
MIPOBOMTH TIi/1 YaC OpaHKH — MPH IbOMY KPOTYBay BCTAHOBJIIOIOTH HAa OJIMH
3 KOopIyciB 1uiyra (puc. 2).

a — poboue TONOXKEHHS; O — MPH HAi3/l Ha TepenoHy (IMUiIbKa
3pizaHa); 1 — 3anmoOikHa ImmuiIbka;, 2 — 0oaT; 3 — HiX; 4 — ApeHep; 5 —
II0JIFOBA JIOIIKA 1 TIJIaHKA.

Puc. 2. Kopnyc miyra 3 KporyBauem

Takuit KOpITyC CKJIaJIa€ThCs 3 MOI0OBKEHOI MOJIBOBOI JOIIKU 5, Ha AKIH
3aKpIIIeHO 001TOM 2 1 3a1001KHOO MIMHJIBKOIO 1 KOPOTKUH HiXk 3, 70 SIKOTO
NPUBApPEHO B HIDKHIA 4acTuHI japeHep 4. KpoTOBHMHM YTBOPIOIOTHCS Ha
BifacTani 1-1,5 m oxna Big oanoi 3 aiametpom 0,0-50,06 M. Ilpu 3yctpiui 3
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MEePENOHOI0 3aro0iKHA IIMWIbKAa 1 TMepepi3yeTbCs 1 HIXK 3 JAPEHEPOM
MOBEPTAETHCSI HABKOJIO OCi 60aTa 2 (TI0JI0KEHHS 0).

OTxe, cyyacHUI CTaH PO3BUTKY MEIIOPATUBHUX arperariB CIIOHYKA€e
JI0 TI1JIBUIIICHHS MMPOYKTUBHOCTI IPEHAKHUX MAITUH. 31HCHUTH 1€ MOXKHA
3a PpaxyHOK: MIJBHMILEHHS IIBUIKOCTI Ta 3yCWIb pPOOOYMX OpraHiB
BUKOPUCTAHHAM 0a30BUX MallMH OUIBIIOI  TMOTYXKHOCTI;  IIUPOKE
3aCTOCYBaHHS AaKTMBHUX POOOYMX OPraHiB y KOMIUIEKCI 3 IMMAaCUBHUMU;
MPOEKTYBAaHHS MaIllMH KOMIUIEKCHOI MEXaHi3allii JIJis Iepexo/1y BiJl MaIlliH,
Kl BUKOHYIOTh OKpEMI ollepalii, 10 MalluH, I[0 BUKOHYIOTh KOMILIEKC
omnepariiii y neBHOMY TE€XHOJIOTTYHOMY Tporieci ab0 13 3aKIHYEHUM ITUKJIOM
TEXHOJIOTTYHOTO TPOIIECY; IMIMPOKE BIPOBAKCHHS TiAPOTPUBOAY 5K IS
poOounx opraHiB, Tak 1 JJs MEXaHI3MIB KepyBaHHS 1 aBTOMAaTHKH,
BUKOPUCTAaHHA IPOTPECUBHUX T1IPOCTATUYHHUX, T1POJUHAMIYHUX Ta IHIIAX
THUIIIB CHJIOBUX TIEpe/iay; aBTOMAaTH3aIlisl pOOOTH MAIUH JJIsl TIPOCTOPOBOT
MOTIEPEYHOT 1 TMO3OBKHBOI cTabimi3alli, cTabim3allli pexumMiB podboTH, ix
peryiioBaHHS 1 KOHTPOJIIO, PO3POOJEHHS MAIlMH 3 M[POTPaMHUM
KEepyBaHHSAM TEXHOJIOTTYHOTO MPOIECY; CTBOPECHHS MAIIMH JJIs 3aKIadaHHs
BUOYXOBUX PEYOBHMH 3 METOK PO3POOKH METIOPATUBHUX CIOPYT
CIpPSIMOBAaHUM BHOYXOM; pO3poOKa poOOYMX OpraHiB HJisi PyWHYBaHHS
CepeloBUIlla Ta30AMHAMIYHUM CIOCOOOM 13 TMOJa4er0 Ha IOBEPXHIO
poO0oUYOro OpraHa CTUCHEHHX ra3iB a0o MOBITPS; 301IBIIICHHS HAIIMHOCTI Ta
JOBrOBIYHOCTI ~ MallMH  3aCTOCYBaHHSIM  HOBUX, [POTPECUBHIIINX
3HOCOCTIMKMX MaTepialiB, SKI MNOpUAaTHI 10 YMOB €KCIUTyarTamii
MeJIIOpaTUBHOI TEXHIKHU.
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YK 631.1/658.5

AHAJII3 METOJIIB OIIHKA TEXHOJIOTTYHUX ITPUMAOMIB I
MAIINH B ATPAPHOMY BUPOBHUIITBI

Tanenko O. B., cT. BUKII.
Cymcokuti HayioHanvHul acpaprutl yrisepcumem, m. Cymu, Yrpaina

B sKOCTI TOJOBHOIO KPHUTEPIIO OLIHKH CLIBCHKOTOCTIOJAPCHKUX
TE€XHOJIOTIYHUX MPUHOMIB 1 MAaIlMH MNPUHAMAETHCA BEJIIMYMHA BPOXKAIO
KYJbTYpH, SIKa BUPOILYEThCSI. BoHA SBIAETHCS KPUTEPIEM OIIHKU PI3HUX
COPTIB CLILCHKOTOCHOJAPCHKUX KYJIBTYpP, @ TAKOX KPUTEPIEM JJIsl OLIHKH
MapoOYHOTO CKJIaTy MAIIMHHO-TPAKTOPHOTO TMAapKy MPHU BUPOIILYBaHHI ITHUX
KyJapTyp. B 3B’S3ky 3 IIUM 1O BEJIMYMHI BpOXKalD B CHUCTEMI
MalTUHOBUKOPUCTAHHS TPOBOAUTHCS TMOPIBHSUIBHA OIIHKA MAIIUH IS
MITOTOBKH TPYHTY, TOCIBY, BHECEHHSI JOOPHUB, JOTJISAY 3a MOCIBAaMHU Ta
iHmme [1].

B HaykoBO-JIOCTIAHHUIIBKUX 3aKJIajax IpPU KIHIEBIH OIIHII HOBUX
TE€XHOJOTIYHUX MPUHOMIB 1 MallMH BpaxOBYE€TbCA BeIUYUHA 300py
OCHOBHOI mpoaykiii. ToMy m0 exkoHOMIYHa €(EKTUBHICTb OLIHIOETHCA
JIMIIE TOBAPHOIO MPOYKIIEIO, KA 1a€ EKOHOMIYHUEN pHOyTOK [2].

B 3B’A3Ky 3 LMM BeNMKE 3HAUEHHS Ma€ THUTAHHS MPABHIBHOTO
BU3HAUEHHS BpOXKal0 HOBHUX JIOCHIIKYBAHHUX CLICHKOTOCIOIAPCHKUX
KyJbTYyp NpH BUKOPUCTAHHI HAYKOBO-OOIPYHTOBAHUX TEXHOJOTTUHHUX
NPUIOMIB 1 C-T MalllvH. BenrurHa Bpokaro HOBUX COPTIB IPU BUKOPUCTAHHI1
IPOTPECUBHUX  TEXHOJIOTIYHMX  HOBHHOK  BHU3HAUAETHCS  IUIAXOM
[IOCTAaHOBKM IOJILOBOTO JIOCHIy Yy BHPOOHMYMX YMOBax arpapHux
nignpuemctB [3]. Lleit 3aranbHONPUIHATHIT METOJ] BUKOPUCTOBYETHCS MPU
JOCITIKEHH]1 COPTIB, MAIlIMH 1 arpOTEXHOJIOTTYHUX MPUHOMIB.

[TonboBHIT METO/T IBISIETHCS OCHOBOIO B TEXHOJIOTTYHUX JTOCIIIIKEHHSIX
3B’sI3aHUX 3 BUKOPUCTAHHIM HOBHUX CLIbCHKOTOCIIOAAPCHKUX MAITUH, HOBUX
TEXHOJIOTIYHUX TIPOIIECIB 1 COPTIB C-I' KyJbTyp. B OCHOBY mOJIbOBOTO
JOCIIITy MOKJIAJIEHO Te, 10 JOCHTIA MOBUHEH MPOBOAUTHCS B MPHUPOAHIX,
MOJILOBUX YMOBAX, JIy>K€ OJM3bKUX 10 BUPOOHUYHX.

[TonboB1 mOCHiM, €KCTIEPUMEHTH MPOBOJATh B JEKUIbKA €TamiB, AKi
MOBHICTIO BPaxOBYIOTh BCl BUPOOHHMYI YMOBU (YHKIIFOBaHHA SIBUIA 200
mporiecy, IO MOCHKYIOThes. [li eTamu MONbOBHX OCIHIIIB TTOBHUHHI
BpaxoByBaTH: BUOIp 1 MIATOTOBKY MiCIsl AJisi IPOBEIEHHS €KCIIEPUMEHTY;
3aKJIaICHHS] BUPOOHWYMX (TIOJIbOBHUX) JMOCHIAIB; CIOCTEPEKEHHS 1 0OJIIK
pe3yJIbTaTiB eKcrepuMeHTy. Bcl HayKoBIIi, SIK1 MPAIIOIOTh 3 BUPOOHUYHMHU
EKCIIEPUMEHTAJIbHUMU  JAHUMHU, BBAXKAIOTh HEOOXIAHUM  MijJIaBaTH
MaTeMaTU4HIA o0poOIl pe3ynbTaTH IHUX EKCIIEPUMEHTIB 1 JOCIIIIB.
BitblIicTe  HAyKOBIIIB BBaXKarOTh, 110 B MPaBUIBHOI METOIUKH
CTaTUCTUYHOI ~ OOpOOKM  MIJABUILYETHCS  JOCTOBIPHICTH ~ OTPUMAHUX
pesynbrariB. CrarucTuyHa oOpoOKa mossirae B ToMy, 100 3i06patu abo
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OTpUMATH KIJbKICHI YHCIIOBI XapaKTEPUCTUKH SIBHI ab0 MPOIECIB, IO
JOCTIKY€EThCSI, 00poouTn X, moaatu y Gopmi ONpuUaTHIN A aHamizy,
IpoaHali3yBaTH Ta IHTEPIPETYBATU OJAEpKaHl pe3ynbTatu. Bin meToauku
300py CTaTHCTUYHMX a00 EKCHEpUMEHTAJIbHUX JaHUX  3aJIeKHUTh
JIOCTOBIPHICTh OJIEP)KAHUX 3aKOHOMIPHOCTEH sIBUI ab0 MPOIIECiB IO
JIOCITIJIKY€E€ThCS.

[Ipu 00poOIi eKCepUMEHTAIBHUX, MOCHIIHUX TaHUX, SK MPaBUIIO,
BU3HAYAIOTh: CEPEAHIO BEJIWYUHY, aOCOJIOTHY 1 BIJHOCHY TOXUOKY
(TOYHICTH €KCIIEPUMEHTY, IOCTIY) CepeHbOI, CEPEAHIO TOMUIIKY PI3HUIII 1
PAI THIIUX CTATUCTUYHUX MOKA3HUKIB. 3a3BUyaid 0yJio IPUIHATO TOBOPUTHU
PO TepeBaru OJHOTO CUTLCHKOTOCIOIAPCHKOTO SIBHIA a00 TPOIECy Han
IHIIMM, SKOIO PI3HULS MDK CEpelHIMH apu(dMETUYHUMU 3HAYECHHAMHU
NEepPEeBUIIYE TMOMUIKY JAOCTIAY, €KCIepUMEHTy B 3 pa3u 1 Ouiblie.
CratuctruyHa oOpoOKa 4acTO BUKOPUCTOBYETHCS B THUX BHIAJIKaX, KOJIH
HEB1JIOM1 IPUYMHU, K1 BIUIMBAIOTh Ha KIHIIEBUH pe3ynbTaT. Ha Benuuuny
BPOJKAI0 BIUIMBAE TEXHIKO-TEXHOJIOTTYHHN KOMIUIEKC (akTopiB. Tomy mpu
MaTeMaTH4IHI 0OpOoOIll JOIIJILHO BCTAHOBIIIOBATH B3a€EMO3B 30K MIXK
ypoxaeMm 1 ¢akTopaMu TEXHIKO-TEXHOJOTIYHOTO XapaKTepy, BU3HAYUTH
PI3HUIIO MK BpOXAMOCTAMH TIpU OOpOOIl TIJISHOK PI3HUMHU TEXHIKO-
TEXHOJIOTTYHUMHU KoMIUIeKcaMu. OJTHaK CTaTUCTUYHA 00pOOKa HE SIBIISIETHCS
3aMOpyKO0 BHCOKOI JOCTOBIPHOCTI OTPUMAHUX  pe3yJbTaTiB
eKCIIEpUMEHTIB, AochiaiB. Ilpu MaremarnuHid oOpoOLl 3aKiamaeTbes
BEJIMKA CKUJIKA HEMOXJIMBI TOMUJIKU B MOJLOBOMY €KCIIEPUMEHTI, JOCIII],
TOMY HaBITb CYTT€BE IIJBHILECHHA BpoxkaiHocTi a0 10%, BIAHOCHO
BaplaHTy, 3 AKUM MOPIBHIOEMO YacCTO 3AJIMIIAETHCSA HEAOCTOBIpHUM. Uepes
HU3bKY JOCTOBIPHICTH MOJBOBOTO AOCHIAY 0araTo HOBUX arpOTEXHIYHUX
MPUIOMIB 1 MAIIMHHO-TEXHOJOTIYHUX KOMIUJIEKCIB HE BIPOBAKYIOTHCS Y
BUpoOHUIITBO. ByBae 1 HaBnmaku, Manoe(peKTUBHI HOBATOPCHKI PIllIEHHS 3a
PaxyHOK BHITaJIKOBUX PE3YyJIbTAaTIB €KCHEPUMEHTY, NOCHIAY OTPUMYIOTh
HIMPOKE PO3MOBCIOIPKEHHS.

[TopiBHSIHO HHU3BKA JOCTOBIPHICTH pE3YyJIbTATIB EKCIIEPUMEHTIB,
JOCIIIIB 1 BEJMKA TPYAOMICTKICTh METOJIUKU TOJIbOBUX EKCIEPUMEHTIB,
JOCIIJIIB TpPU JIOCHIJIPKEHHI arpoTEXHOJIOTTYHUX MPUHOMIB 1 TEXHIKO-
TEXHOJOTIYHUX KOMIUIEKCIB MAallMH IOCTa€ Tepe] BUYCHUMU MUTAHHS
BUKOPHUCTAHHS MPH MPOBEACHHI €KCIIEPUMEHTIB, JOCIIIIB 1 MaTeMaTH4HIN
o0poO1i ix pesynbTaTiB BukopuctanHs [IEOM. Ha ceoromgHimHi JeHB
po3pobieHo ©OaraTo TPOTpaMHHUX IMAKETIB, METOAUK 1 METOMIB, SKi
JIOTIOMAraroTh BUCHUM BUPIIITYBaTH MOCTABJICHI BUILE 3a/1a4l B CTUCII CTPOKH.

Takum 9MHOM, HE NUBISAYMCH HA TMEPETIYCHI HEIOJIIKH, CTATUCTUYHI
METOAH 0OPOOKH eKCIIEPUMEHTATbHUX, TOCHITHUX JaHUX OTPUMAIN HOBUHI
MOIITOBX B CBOEMY PO3BUTKY 3 PO3BUTKOM 3aCO0IB 1 TEXHIYHUX MPUCTPOIB,
10 J1a€ MOXKJIMBICTh 3HAYHO CKOPOTUTH Yac Ha MaTeMaTH4YHy OOpoOKy i
CYTTEBO 30UIBIIUTH KIJIBKICTh METOIIB 1 METOJIUK, 1110 BUKOPHUCTOBYIOTHCS,
AK1 J1aJTyTh MO3UTUBHUHN PE3yJIbTaT, MPU JOCIIPKEHH] a00 aHaJi31 SBUII YU
MPOILIECIB CLIBCHKOTOCIOAAPCHKOTO HANIPSIMKY .
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KOMITO3UIIIIMTHAN MATEPIAJI 1J151 SMILIHEHHS
POBOUYMX OPTAHIB TPYHTOOBPOBHNX MAIIIH

Jlyzan C. O., A.1.H.,

Curnukos I1. A., acriipanT

Hayionanvnuii mexniunuu ynigepcumem « XapKigcbKuil noaimexHiyHut
incmumympy, m. Xapkis, Yxpaina

Ilocmanoeka npoodaemu. I'0JOBHOIO YaCTUHOIO OYJIb-KOI MAIUHU €
ii poOoui opraHu, 3a JOMOMOIOI0 SIKMX BOHA BHUKOHYE 3aJlaHy poOOTy.
BynoBa nux opraHiB mepi 3a BCe 3aJI€KUTh BiJl MPU3HAYEHHS MAalllUHU Ta
yMOB ii po6otu. Bci iHIINI YacTUHM MaIIUHU — JBUTYHH, MEpPEAaTOYHI
MEeXaHi3MHU, 3aCOO0M KepyBaHHS Ta 1HIII MPU3HAYEH] JUIs TOro, o0 podoui
OpraHd BUKOHYBaJIM Tl UM 1HII PyXH 3 HEOOXITHUMH 3YCHIIISIMH, IO
HEO0OX1/TH1 IM BIAMOBIHO /10 TTOKJIAJICHOI Ha MAIlIMHY POOOTH.

Jlo OCHOBHUX pOOOYMX OpPTaHiB I'PYHTOOOPOOHMX MAIIMH BITHOCSATH
CTPLIYACTI JIaIy, JIEMEIIl, PUXJIAdl, JYIUIbHUKN Ta JUCKOBI OOpOHH, SIKi
EKCIUTyaTYIOThCSI B yMOBax aOpa3WMBHOTO 3HOIIYBaHHS Ta JUHAMIYHUX
HaBaHTaXeHb. Buxixg poOouoro oprany, 1 BIANOBIAHO TIPYHTOOOPOOHOT
MAaIIMHU 3 eKCIUTyaTallii 3yMOBJIIOE BTPATH arpoIpPOMHUCIOBOI MPOAYKIIii,
MOPYIIY€E arpOTEXHIYHI TEPMIHU Ta 301TIBIITYE EKOHOMIYHI BUTPATH.

Ochnoeni mamepianu oocnioycennna. ONHAM 3 TEXHOJOTIYHUX Ta
eKOHOMIYHMX METOMAIB MIJABUIICHHA 3HOCOCTIMKOCTI poOOYHMX OpraHiB
MAaIIUH € CTBOPEHHS Ha iX MOBEPXHIX 3HOCOCTIMKUX 3aXMCHUX MOKPUTTIB Ha
OCHOBI CTIMKHMX JO 3HOCY MarepiaiiB. B SKOCTI Takux MarepiajiiB BCe
O1IBIIIOT0 PO3MOBCIOIKCHHS HAOyBalOTh KOMITO3UIIiHHI MaTepianu (KM) —
reTepodasHi MaTepiaiau, okpemi (a3u SKUX BUKOHYIOTH 3aJlaHl CHeIlialibHi
GyHKIIIT Ta MOXKYTh MaTH MMPOTHO30BaHY CTPYKTYPY Ta BIACTUBOCTI.

Haii6Ginpm mpocTM Ta MEepCHeKTUBHUM MeToJoM oTpuMaHHs KM e
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camoromuproBanuii BucokoteMineparypuuii cuates (CBC), 3acHoBaHul Ha
eK30TEePMIUYHUX XIMIYHUX PEaKIisX, 3JaTHUX CaMOCTIHHO TeHepyBaTu
TEIUIOTY Ta MOLIUPIOBATH (PPOHT FOPiHHS Yepe3 BCl BUX1IHI pEareHTH.

ABTOpamMu poOOTH PO3POOJIEHO KOMITO3ULIWHUN MaTepian 31
CTPYKTYpOIO «3MilHIOIOYa (aza — Marpuils» 3 Bukopuctanusm CBC-
npouecy. Buximnumu maTepianamu A5 oiep KaHHs 3MILHI0I040] (ha3u Oynu
noporiok Ti, Byriens C, a Takox okcuau kpemHito SiO; ta amominiro AlyOs,
K1 Oy JoJaHl y BHUIJISAlI BOTHETPUBKOI MEJEHOI TJIWHU. 3 METOIO
MIJICUJICHHS] TEPMIYHOTO e(PeKTy peakilii B MUXTy OYyJIO JOJaHO aIFOMIHIM
Aly Burisini myapu, okeun 3aiiza Fe,Os ta repmopearyrounii mopomok I1T-
HA-01 [1].

3MillyBaHHS Ta MEXaHIYHY aKTHUBAIll0 BUXIJTHUX MaTepiaiiB
3MIMCHIOBAIM 3 BHUKOPUCTAHHSIM KyJdhOBOro MIMHY Mozaemi KM-1
NepepBHOrO MPUHIIHUITY i1 3 00’eMOM poOouoro craieBoro 6apadany 1,5-10°
‘M®* mporsrom 15 xB., npu mBUAKOCTI obepraHHs GapabaHy
130 06/xB. Ta cmiBBigHOMIEHH] | : 40 MOPOILIKOBOTrO Marepiaily 10 Macu
CTaJICBUX KyJb JiameTpoM 6 MM. ['panemeTpuyHuMil ckiajg OTpUMaHOI
MEXaHIYHO aKTUBOBaHOI cyMimn OyB y mexax 20-40 mxm. [lami cymimi,
IpecyBajM 3a JONOMOIOI0 PYYHOIO TBUHTOBOTO MPECY 3 BUKOPHUCTAHHSAM
crieriagbHO1 Tpec-GpopMu, ToAar0dM i 11 3B’ si3yBaHHs kied tumy [IBA.
OTpuMaHui THIIHAPUYHUN 3pa30K MPOCYIIyBaIM, MICIs YOTO, MUIIXOM
MiBOAY KOPOTKOYACHOTO TEIJIOBOrO IMITYJIbCY 3 PO3XKAPEHOI HIXpPOMOBOI
cripadi, iHimiroBanu CBC-peaxkitito (puc. 1).

Puc. 1. lIpouec ininiroBannss CBC-peaxkuii.

B pesynbrari CBC-mipoiiecy OTpuMaHO TBEpAUM CHiK, KUK Oyio
NOAPIOHEHO /10 MOPOIIKOBOTO CTaHy, 3MilIaHo y KiumbkocTi 10 % mac. 3
MatepianoM marpull (camodmrocyrorounii crias [1I'-10H-01), micns yoro
31IICHEHO MOBTOPHY MEXaHIYHY aKTHUBAIlito (puc. 2).

Jlns  HaHeceHHs po3poOseHoro KM  BHKOpHCTOBYBajiu JIyroBe
HAIUIaBJICHHS Ta ra30M0JyMEHEBE HAIUJICHHS.

[Ipu 1yroBoMy HaruiaBjieH1 OTpUMaHy Macy 3MiIIyBalIH 3 PO3UMHOM
PIJIKOTO HATPIEBOTO CKJIa 10 MACTOMOI0HOTO CTaHy Ta HAHOCHJIM IIAPOM
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Puc. 2. MikpocTpyKkTypa PpO3pOo0JIEHOT0 KOMIIO3UIIITHOTO
marepiaiy, x 300.

3—4 MM Ha MMOBEPXHIO JOCIITHOTO 3pa3ka 31 craii 45. [Iporiec HamIaBineHHs
31MCHIOBANIM TPadiTOBUM €IEKTPOIOM AiameTpoM 6,5 mm, ipu [ ;5 = 110 A
Ha TPSMIii TOJIIPHOCTI.

["azononymeHeBe HaMWICHHS 3[1MCHIOBAIM  AlleTHJIEHOKHUCHEBUM
HoJyM’sIM 3a JIOTMOMOTror pyuHoro nanbHuka ['H-2M 3 pucranmiero
HanuieHHs 120-150 MM Ha mocmigHuii 3pa3ok 31 ctami 65 I [2].

3a pesynbTaTaMu TPOBENCHUX JIOCIIKEHb OyJI0 BCTAHOBJICHO, IO
CTPYKTypa HaIJIaBJICHOTO Iapy, OTPUMAHOTO JYTOBUM HAIIABICHHSIM Ma€
reTeporeHHun xapakrep. Harmapnenui map sBisi€ IiIacCTUYHy MaTPUILIKO HA
OCHOBI HIKEJIO 3 ApIOHOIUCTIEPCHUMH BKIIOUCHHSIMH 3MIIHIOY01 (a3,
otpumanoi CBC-metoom 3 cymimri nopoikis Ti, C, Al, S10,, Al,O3, Fe,Os.
[TokpuTTsi, OTpMMaHE Tra30MOJIyMEHEBUM CIIOCOOOM, Ma€ TIeTepOreHHY
CTPYKTYPY 3 KOT€PEHTHUMH 3B’SI3KaMH MK IreTeporeHHuMHU ¢azamu, 110
JT03BOJISE 3a0€3MEUUTH HOMY BUCOKI (P13MKO-MEXaHIYH1 BJIACTUBOCTI.

JlocmikeHHss Ha a0Opa3WBHE 3HOIIYBAaHHS B yMOBax TEpTsS IpHU
HEe3aKpilieHnX abpa3uBHUX yacTuHKax (BigmoBigHo no 'OCT 17367-71)
nokasaiau, mo po3poosienuii KM {10 % (Ti—C-SiO,—Al,03—Fe,O3-Al-
[IT-HA-01) — 90 % I1I'-10H-01}, HaneceHuii AyroBUM HaILJIABJICHHSIM, Ma€
y 1,8 pa3su Ounblry 3HOCOCTIMKICTh, @ HAHECEHHH Tra30MOJyMEHEBUM
HanmwieHHsM y 1,6 pa3u, MOpIBHAHO 31 CcaMOQIIOCYIOIOYHM CILIaBOM
IT"-10H-01.

Bucnoeku. Pozpobnennit KM, 3minHIoroua ¢aza SKoro CHHTE30BaHa 3
Bukopucranusam CBC-nporiecy 3 mopommkoBux MarepiaiiB Ti, C, Al, SiOy,
Al,Os, FeyO3, mpu ayroBoMy HarulaBi€HHI Ta Ta30MO0JyMEHEBOMY
HaIWJICHH] J03BOJIIE OTPUMATH MOKPUTTSA 3 reTeporeHHuMH (pazamu, siKi
MarTh BUCOKI (DI3UKO-MEXaHIYH1 BIACTUBOCTI.

3HOCOCTIMKICTh TMOKPUTTS, OTPUMAHOTO JYTOBHM HAIUIABJICHHSAM Ta
ra3ornojyMeHEeBUM HamujieHHsM, € B 1,8 Ta 1,6 pa3u BIAMOBIJHO BHIIOHO,
NOPIBHSHO 3 camoduitocytorounm criasom [1I-10H-01.

Ha ocHOBi oTpuMaHux pe3yJbTaTiB po3pOOJICHUN KOMITO3UIIHHUIMA
MaTepian Moxe OyTH PEKOMEHJOBAaHUH SIK JJI 3MIITHEHHS HOBHX POOOUYMX
OpraHiB IpyHTOOOPOOHUX MAIIHH, TaK 1 IPH 1X BiAHOBIIOBAILHOMY PEMOHTI.
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V]IK 338.43

AHAJII3 EKOHOMIYHOI'O CTAHOBHIIA CLIbCBKOI'O
IroCliOJAPCTBA B 3AITIOPI3BKIN OBJIACTI

Komap A. C.1, imx.,

Cunopyk 1. C.2, x.e.H., 11011

Taspiiicoxuii deparcasnuii acpomexnonoziynuti ynisepcumem imeni Imumpa
Momopnozo, m. 3anopidxcocs, Yrpaina

2Hayionanvuuti ynieepcumem «3anopizvka nonimexwixay, M. 3anopiscocs,
Ykpaina

Ilocmanoeéka npobaemu. ATpONPOMHCIOBUNA KOMIUIEKC 3aiimMae
BaXUIMBE MicIle B eKoHOMII 3anopizbkoi oonacti. Cdepa aisuibHocTi AIIK
csra€e BiJ 3aJOBOJICHHS TOTPeO HACENeHHS MPOAYyKTaMU XapdyBaHHS [0
MOKPUTTS TOTPEO MPOMHUCIOBOCTI Y CHPOBHHI, a TAKOXK 3a0€3MeUEHHS ramy3i
3aco0aMu BUPOOHHIITBA 1 00CTyroByBaHHs [1-4].

PuHOK TpOAyKIlli CUTBCHKOTO TOCHOJAPCTBA € OJHUM 3 OCHOBHHX
CJIEMEHTIB TIPOJIOBOJIBYOTO PHHKY KpaiHU, PO3BHUTOK SKOTO Ma€ BEIIHUKE
3HAYEHHS JJIs1 3pOCTaHHs HAI[lOHAJIBLHOI €eKOHOMIKH, a TaKOX 3a0€3MeUeHHs
HACEJICHHS POyKTaMU XapuyBaHHSI.

CpOorogHi €KOHOMIYHE CTAHOBHIIE CUIBCHKOT'O TOCTIOIapCTBa Y KpaiHU
1 BKJIIOUarOYM 3aropi3bKy 00J1aCTh, 3HAXOJIUTHCS B 3aJI0BUIBHOMY CTaHI.
Xoua 3a o0caramMu BUPOOHMIITBA MPOAYKIlIi POCIUHHUIITBA Halla 00J1acTh
cepell 1HIIMX 3HAXOIUTHCS B TEPIIIA JCCATII, MPOTE 3a BUPOOHHUIITBOM
TBAPWHHUIIBKOT MPOAYKIIi 3aiiMae OCTaHHI MICIIS B PEUTHUHTY MO Y KpaiHi.
Takuii cTaH OB’ sI3aHUM 3 HU3BKOIO PEHTA0ETBHICTIO Taly31 TBAPUHHUIITBA
Ta HU3bKMMHU IIHAMH HAa BHUPOOJICHY CLIBTOCIBUPOOHHKAMU MPOIYKIIIIO
POCIIMHHUIITBA B TIOPIBHSIHHI 3 BUCOKMMHU BHUTpPAaTaMU MiJNPUEMCTB Ha ii
BupoOHunTBo. [lompu TpuBammii mepioy 3aHeNaxy TBAPUHHUIITBO
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MPOJIOBXKY€E BINIrpaBaTH BAXKJIMBE 3HAYEHHS Y PO3BUTKY BITUYMU3HSIHOTO
arpoTPOMHUCIIOBOTO KOMIUICKCY, IIOPIYHO 3a0€3MeUyr0Yr BaroMy 4YacTKy
BUPOOHUIITBA BAJIOBOI MPOAYKIIIi CIIILCHKOTO TOCTIOapCTBA.

[lponykmiss ramy3si €  CHPOBHHOIO  JJii  3€pHONEpPEpOOHOi,
oBOUETIePEPOOHOT, MOJIOKOTIEPEPOOHOT 1 M’sicorepepoOHOT TPOMHCIOBOCTI
Ta €KCHOPTY MPOAYKIli 3 PI3HOI TIMOMHOIO MEpEepOoOKHU, OTXKE, 1 BIUIMB
PO3BUTKY CLITHCHKOTO FOCTIOIAPCTBA HA (PYHKITIOHYBAHHS €KOHOMIKH 3HAYHO
OUIBIINMI, HI’K MOKHA OUIKYBaTH.

VY 3B’513Ky 3 IIUM BUHMKAE MOTpeOa y BUBYECHHI, JOCTIIHKEHHI 1 po3po0I1Il
pPEeKOMEH Al 10 YIOCKOHAJIEHHIO ICHYIOUHX U MOITYKY HOBUX IMAXO/I1B JI0
dbopmyBaHHs Ta  (YHKIIOHYBaHHS PUHKY  CUICHKOTOCIOAAPCHKOI
MPOJYKLIL, K CKJIaJ0BOI IPOI0BOIBYOIO PUHKY.

Ilocmanoexa 3ae0annsn. ExoHoMiuHa cutyaiis, mo ckianacs B AIIK
HEraTHUBHO BIUIMBA€ Ha €(EKTHBHICTH MPOBEICHHS JEP>KaBHOI IMOJITHKU
palioHaIBLHOTO BUPOOHHUIITBA Ta BUKOPUCTAHHS MTPOTYKIIIi pOCTMHHUIITBA 1
TBapuHHUIITBA. [[1s1 Bu3HaueHHs crymeHo naedopmarili ramys3i B
perioHaibHOMYy ~ MacmTabi, HEOOXiIHO TPOaHai3yBaTH EKOHOMIYHE
CTaHOBHIIIE CLTCHKOTO TOCIIOIapCTBA B 3aMOpi3bKiil 001acTi.

Ocnoeni mamepianu. CibCbKe TOCIOIAPCTBO 3amopi3bkoi o0iacTi
3aiiMa€ JOCUTh BAXJIMBY Hillly Yy 3a0€3MEYEHHI MPOJIOBOJBYOI Oe3NeKH
nepkaBu. M’SICONPOAYKTH 1 MOJOKONPOAYKTH € OCHOBOIO J00poOyTY
HACEJICHHS, a MOKA3HUKHU iX CIOKMBAHHA — OJHUMH 3 1HAUKATOPIB CTaHY
3a0€3MeUeHHsI IPOI0BOILYOI O€3IMEKH.

PiBeHb 3MIH (I3MYHOTO O00CATY BHUPOOHMIITBA XapaKTEPU3YETHCS
1HJIEKCOM MPOTYKIIT CLIIBCBKOTO roCIOIapCTBa. Innexc
CUIBCBKOTOCIIOAAPChKOT  MPOAYKIIi B  yCIX KaTeropiix arpapHux
rocriogapcts 3a 2021 pik 361abmmBes Ha 29,0 % nopiBasiHO 3 2020, y TOMy
YUCII Yy CLIbCHKOTOCTIONAPChKUX MmiAnpueMcTBax — Ha 353 %, y
rocrogapcTBax HacejeHHs — Ha 16,9 % (puc. 1).
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Puc. 1. 3mina iHgekciB ciabcbKoOrocnogapcbkoi npoaykumii (y
nocTtiiHux niHax 2016 poxky, % 10 nonepeaHLOro poKy)

[npexc mpoaykuii pociuaaUTBa y 2021 p. 3011bmHBCs Ha 34,9 %, Ha
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BIIMIHY BiJ1 1HJIEKCY TBAPMHHUIILKOI IPOIYKIIii, skuii 3MeHImuBcs Ha 10,2 %
y TIOPIBHSHHI 3 TIOTIEPEIHIM POKOM.

lNocnogapcTBamu ycix kareropiid y ciuni 2022 p. peanizoBaHo Ha 3a0ii
Ta/ab0 Oyiu 3a0UTI HA M ACO HAa CBOEMY MIANPUEMCTBI 4,6 THC. T Xy100U Ta
ntuill (y *uBid Basi), mo Ha 23,3% MeHie nopiBHsHO 3 ciuHem 2021 p.,
BupoOieHo 8,9 tuc. T mosoka (Ha 18,3% menmie) ta 19,6 muH. mt. sens (Ha
50,5 % wenme). B arpapHux mignpueMcTBax BiAOYJIOCS 3MEHIICHHS
peanizaiii Xxy100u Ta ntuill Ha 3a6iit (Ha 41,7 %), a BUpOOHUIITBO MOJIOKA
3QIMIIUIIOCS Ha PIBHI MHUHYJOTO POKy. Y TOCHOJapcTBax HaceIeHHS
B110yJI0Cs 3MEHIIIeHHS BUpoOHMIITBa M’sica (Ha 11,1 %) Ta moisioka (Ha
24,4 %). YacTtka rocmoAapCTB HAceJCHHS Yy 3arajbHOMY BUPOOHMIITBI
IPOYKLIi TBAPUHHMIITBA 32 ciueHb 2022 p. ckilajana y peanizauii Ha 3a01i
- 69,6 %, BayoBmii Hagil Mojoka — 69,7 % [5].

Ha mowaTok mr0TOr0 BCiMa KaTeropisiMu rocrojapcTB YTPUMYBAJIOCh
78,3 % 3aranbHOI YHMCEIBHOCTI Belukoi poratoi xygoou (y 2021p. —
87,1 %), y Tomy uuci kopiB — 75,2 % (y 201 1p. — 87,9 %); cBuneit — 71.0 %
(94,0 %), oBerb 1 ki3 — 92,1 % (89,2 %), ntuiti cBiiickkoi — 69,1 % (75,4 %)
(tabm. 1) [6].

Tabnuys 1
IToroJiiB’si 0CHOBHMX BUAIB Xy1004 Ta nTuli HA 1 11010102022 poky
. Y Tomy yucIai
¥Yci kareropii .
Ciabcbkorocnogapce I'ocnogapcrBa
rocroaapcTB . .
bKI1 NIIIIPUEMCTBA HaCeJICHHSA
(1)
THC. y % nol THC. y % nol THC. y % nol
ronis JIOTOIro rois JIOTOIro rois JITOro
2021 p. 2021 p. 2021 p.
Bemka porata | - 5 78,3 14,7 93,6 39,4 73,8
xyno0a
y T. 4. KOPOBH 28.5 75,2 5,1 89,5 23,4 72,7
CBuHI 1226 71,0 78,2 65,8 44 .4 82,7
BiBmi Ta xo3u 53,3 92,1 23,4 91,1 29,9 92,9
M 2446,0 69,1 790,8 46,8 1655,2 89,4
CBIMCBKa

VY CinbCBKOroCnoAapChKUX MIAMPUEMCTBAX MOPIBHSAHO 3 1 JHOTOrO
2021 p. BiaOyI0CS CKOPOYEHHS IMOT0JIIB’ Sl OCHOBHMX BHUIB XyA00HU 1 MTHIIL:
BEJUKOi poraroi xyaoou — Ha 6,4 %, y Tomy uuciai kopiB — Ha 10,5 %,
cBuHer — Ha 34,2 %, oBenb 1 K13 — Ha 8,9 % 1 Tl — Ha 53,2 %.

3aranpHe piuHe MOroJiiB’sl TBApUHHUITBA 3a 2021 p. y NpOLIEHTHOMY
BinHomeHHi Ha 2020 p. Hactynne: BPX — 78,6 %, y T.4. kopiB — 74,7 %,
ceuHet — 71,6 %, oBernp Ta KopiB — 94,5 %, nTHIll cBilickkoi — 67,5 %.
Bupo6uunBo mpoxaykiiii TBapuHHUIITBA y 2021 pomi y TpoIeHTax Bif
MOTIEPETHHOTO POKY CKJIANH: 3a01iiHa Maca CiJIbChKOTOCTIONAPChKUX TBAPHH,
peainizoBaHux Ha 3a01ii — 93,6 %, BamoBuii Hafil MoJsioka — 89,4 %, KUIBKICTh
OTPpUMAaHUX SEIb BiJ MTHII CBIHCHKOI — 64,8 %, BaJOBUM HACTPUT BOBHHU —

84.4 % [6].

39  TaBpilCbKMIA AeprKaBHUIM arpOTEXHOOTNYHMIA YHiBepCcUTET imeHi JmuTpa MoTopHOro



TexHiuHe 3abe3nevyeHHA iIHHOBALLIMHMX TEXHO/IOTIN B arponpoMMUC/IOBOMY KOMMNIEKCI

OOcsr BUpoOIIyBaHHS XyJ00W Ta NTHUIll B yCIX KaTEropisix arpapHux
rocroaapcTB 'y ciudi 2022 p. y MOpiBHSHHI 3 BIANOBIAHUM MEPiOIOM
MUHYJIOTO pOKy 3MmeHmuBcsa Ha 31,8 %, ifloro BimHOIIEHHS A0 peajizamii
TBapWH Ha 3a01ii craHoBUjO 76,7 % (y ciuni 2021 p. — 103,4%).

OO6csar  BupoOJIeHOI  MPOAYKIIi,  peaji30oBaHOI  arpapHUMHU
HiANPUEMCTBAMHU TBApUHHUIIBKOI HampasieHocTi y 2021 p. mopiBHSHO 3
2020 p. 3MeHIIMBCS: CITLCHKOTOCTIONAPCHKI TBApUHM (Y KMBIM Maci) — Ha
7,4 %, monoko — Ha 1,9 %, sitig — Ha 61,5 %[6].

Cepenni 1iHM TPOJAXy OCHOBHOI MPOAYKIT TBapUHHHUIITBA
CLIBCHKOTOCTIOAPCHKUMU MIANPUEMCTBAMHU 3a BCIMa HaNlpsiMaMu peaizailii
3a ciuenb 2022 p. mpotu BianosigHoro mnepiogy 2021 p. 3pocnu Ha
CUIBCHKOIOCTIOAPChKUX TBApUH (Y >kMBiM Ba3l) — Ha 29,1% (10496,3 rpH. 3a
T), MoJioko — Ha 14,6% (1603,1 rpH. 3a T) [6].

Ha xinens 2021 poky BanoBwHii 30ip OCHOBHUX CUTBCHKOTOCTIOIAPCHKHUX
KYJIBTYp 3piC MOPIBHSIHO 3 IOMEPEIHIM POKOM (Tal1. 2), OKPIM KOJIb3H, SIKOT
Ha 6,4 % 310panu MeHIIe.

Tabnuys 2

OOcsar BupoOHMUTBa (BaJIOBUII 30ip) CULIBCHLKOrOCHOAAPCHLKHUX
KYJbTYP 32 KaTeropisimu rocnogapcr y 2021 poui [6]

. Y Tomy yuci
I'ocmopapcrsa ycix
KaTeropiu HignpuemcTBa Tocnonapersa
HaCeJIeHHSA
2021 2021 2021
1T y % 1o 1T y % no 1T y % no
2020 2020 2020

Kynbrypu
3epHOBI Ta 383805349 | 129,5 | 28413190,3 | 127,1 | 99673446 | 136,7
3epHO0000BI*
y TOMY
qUCITI
TIICHUIIS 27165983,9 | 131,0 | 201085589 | 126,44 | 7057425,0 | 146,1
STYMIHb 68454844 | 117,0 | 4385842,1 | 119,6 | 24596422 | 112.8
KYKypyI3a 2785024,2 | 172,2 | 2414354,7 | 170,4 370669,6 185,1
CoHsImHUK* 10695123,7 | 129,3 | 8552441,5 | 137,8 | 2142682,2 | 103.,8
Pinak o3nmmii
Ta KOJIb3a 1788625,8 93,6 1775900,1 93,7 12725,8 79,3
(pimak sipuit)
Cos 406745,5 1220 406745,5 122,0 — -
Kaproms 2220025,3 | 1249 4355,8 290,9 | 2215669,5 | 124.8
Kynberypu
OBOHCBI 18449812 | 1059 | 1546583 | 77,0 | 1690322,8 | 109,7
BiJTKPUTOTO
TPYHTY
Kynbrypu
IJIOJIOBI Ta 641540,2 146,7 98225,8 159,1 543314,4 107,0
SIT1aH1

Ipumitka. * Y maci nicns 10poOku
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Ha 1 mrororo 2022 p. B CJIbCHKOTOCIOAAPCHKUX MIAMPUEMCTBAX (KpiM
MaJMX), sIKi 3aiMaIOThCSl BUPOIYBAaHHSIM, 30€piraHHsIM Ta MepepoOIeHHAM
3epHOBHX, 3€pHOO0OOBHX KYyJIbTYp 1 COHSIIHMKY B HasiBHOCTI Oyio 1523,0
Tuc. T 3epHa (y 1,7 pasiB Ounbiie npotu 1 mrotoro 2021 p.), y ToMy uuci
861,5 Tuc. T muenuui (y 1,8 paszis Ounbme), 101,8 tuc. T kykypyasu (y 1,9
pasziB OunbIe), 96,2 Tuc. T sumenro (y 1,3 pasiB Oinbiie), 1,9 tuc. T xuta
(;ume manHi BUpoOHMYMX TrocnoaapcetB) Ta 410,8 Tuc. T consmunky (y 1,7
paziB  Ounbmie) [6]. be3nocepenHbo y BUPOOHHUYUX MiANPUEMCTBAX
30epiranocsa 1074,3 tuc. T 3epna (y 1,6 pa3ziB O6uibiue), y Tomy uuca 575,1
tuc. T nmennti (y 1,5 paszi Ounbiie), 70,9 tuc. T kykypyasu (y 2,1 pasis
oinbe), 68,3 Tuc. T sumeHto, 1,9 tuc. 1 xuta 1 309,5 TuC. T COHAMHUKY (Y
2,2 pa3u Owupmie). IligmpuemcTBa, sIKI O€3MOCEPEIHBO 3aWMaIOTHCS
30epiraHHsM Ta, MEepepoOICHHSIM 3€pPHOBUX KYJIbTYp Malld B HasBHOCTI
448,7 tuc. T 3epra (y 1,8 pasiB OuibIne), y T. 4. nmeHuIl — 286,4 tuc. 1 (y
2,6 paszu Ounbie), Kykypya3u — 30,9 tuc. T (y 1,6 pa3ziB Oinblie), SYMEHIO —
27,9 tuc. T, consimauky — 101,3 Tuc. T.

OOcsr  peanizoBaHOl  arpapHUMH  MIANPUEMCTBAMHU  POCIMHHOT
HarpasjeHocTi BHpoOsieHoi mpoaykiii y 2021 p. mopiBusuo 3 2020 p.
36pHOBUX Ta 3€pHOOO0OBUX KyJIbTYp 3alUIIMBCIA HA TOMY 3K PIiBHI,
3MEHIIUBCS: COHAIHUK — Ha 29,2 %, cos — Ha 70,4 %, pimak i1 Kojib3a — Ha
9,1 % [5].

Cepennst 1iHa 3E€pHOBUX Ta 3€pHOOOOOBUX KYJBTYp, fAKI Oyiu
peanizoBaHi mianpueMcTBamu, y ciudi 2022 p. cranoBuna 7842,2 rpH. 3a T,
mo Ha 8,3 % Outbmie, HK TOpik. HaciHHS OMMHUX KyJIbTYp Ha MOYaTKy
2022 p. mpoxasanm 3a 17693,3 rpH. 3a T, mo ckiaagae 102,7 % Bix cepeanix
iH ciuns 2021 p. [6].

Bucnoséku. ArponpoMuCIOBUN KOMIUIEKC HaBiThb y PpO3BUHEHUX
KpaiHax € JOTallifHOI Taly33i0 MPOMUCIOBOCTI, TOOTO BUPOOHUKH
CUTBCHKOTOCTIOAPCHKOT MPOAYKIli OTPUMYIOTH BiJl JAEpP>KaBU JOJIaTKOBI
KOILITH JiJIs1 PO3BUTKY. OHUM 13 JIFOYMX MEXaHI3MIB IMIIHATTS €KOHOMIKH
3anopi3bkoi obsacti € nomarkoBe (inancyBaHHsa AIIK, Tak sk miBaeHHi
perionn YKpaiHu MaroTh JOCTaTHIO KIJIBKICTh TPYJOBUX PECYPCIB HE JIMIIIE
JUISL PO3BUTKY MPOMMCIIOBOCTI, a ¥ JIJIi arponpOMHUCIOBOTO KOMILUIEKCY B
iJI0OMY.

OauuM 3 HalleQEeKTUBHIIINX MUIAXIB PO3BUTKY TBAPUHHUIITBA B
HAIIOMY PETiOHI 1 JeprKaBi B IIIOMY € po3po0Ka Ta MOAaJbIIe TPUUHATTS
3aKOHY PO 0OOB’SI3KOBE PO3BEJEHHS TBAPHH Yy arporocrojapcrBax, SKi
3aiiMalOThCsl POCIUHHUIITBOM, TOOTO 00poOJeHa KUIBKICTh 3€MIIl TOBUHHA
BINOBIIaTH TOTOJIB’I0 TBApWUH SIKI MOXYTh YTPHUMYBAaTH arpapsi
MIPUEMCTBA, JJISI OTPUMAaHHS IPUOYTKY 3 000X HaIPSMIB.
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JOCJ/IIIKEHHA BIIVIMBY AT'APY, MEJLY TA KYHKYTHOI'O
BOPOIIHA HA TEIVIO®I3UYHI XAPAKTEPUCTUKHU
ATAPOBUX I'TAPOTI'EJIIB J1JISI BUPOBHUILITBA BATOHYUMKIB

bokogens C. I1., acmipanr,
[Tepuesoit ®. B., 1.1.H., mpod.
Cymcokuil HayionanbHuu azpapuuu yHieepcumem, m. Cymu, Yrpaina

Ilocmanoexa npobaemu. Ha CchOrofHilHIA J€Hb MIBUAKUM TEMIT
KUTTS  HACENIEHHA TNOTpedye TMPOAYKTIB  XapuyyBaHHS  IIBUIKOTO
MPUTOTYBaHHSI a00 TMOBHICTIO TOTOBUX N0 BkHBaHHA. Cepes TOTOBUX [0
B)KMBAHHS XapYOBHUX MPOAYKTIB OATOHUMKH TOCIIAIOTh 3HAYHY YacTKy Ha
CBITOBOMY Ta BITYM3HSHOMY PUHKY ¥ KOPUCTYIOTHCS MiABUIIICHUM MTOMTUTOM
y crioskuBadiB [1].

VY 3B’S3Ky 3 IIUM aKTyaJIbHHUMH CTalOTh JOCIHIHKEHHS OaTOHYMKIB
IIIOKOJIATHUX HA OCHOBI arapoBOTO PO3YMHY 3 BHUKOPHUCTAaHHSM MeEIy Ta
KYHXYTHOro OopomHa. OJHUM 3 OCHOBHUX METOMAIB (Pi3UKO-XIMIYHOIO
JOCIIIJIKEHHSI ~ arapoBUX  pPO3YMHIB € JudepeHuiagbHa CKaHylooua
kasiopumetpis (JICK) [2].

VY Xoni aHaMITUYHOTO OTJIAY BUSIBJICHO, IO PE3YJbTATH JOCTIKEHb
MOB’SI3aHMUX 3 BUBYCHHSIM BIUIMBY arapy, Meay Ta KyHXXyTHOTO OOpOIITHa Ha
TerI0(13UYH1 XapaKTEPUCTUKHU arapoBux riaporeniB metogoMm JJCK mMaroTh
po3pizHenuii xapakrep. Lle 00yMoBIt0€ akTyanbHICTh 00paHOTO HANIPSIMY.
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Ilocmanoeka 3aedanns. MeToro NocCTiKeHHs OyJIO BCTaHOBJICHHS
BIUTUBY arapy, Meay Ta KyHXYTHOTo OopomHa Ha TeriodizndHi
XapakTepuCTUKU arapoBux riaporeniB merogaom JICK mis BupoOHHMIITBA
OAaTOHYMKIB.

Ocnoeni  mamepianu O0ocnioycenna. Y  JTOCHDKEHHAX OyiH
Bukopuctani arap 1200 TM "Fujian Province" (Kuraii), KyH>KyTHE O0pOIITHO
TM «Kopucuae Oopomuo» (Ykpaina), rmnepun xapuyoBuit TM BASF
(Germany) Ta Mex COHSIIHUKOBHWH, IS TPUTOTYBaHHS pPO3YMHIB
BUKOPHCTOBYBAJIM TUCTHIIHOBAHY BOJLY.

3aJIeXKHICTh TEIJIOBOIO TIOTOKY BiJl TeMIEpaTypy PO3YMHIB «arap-Boja-
DIIIEPUHY», «arap-BoAa-TIIIEPUH-MEI» Ta «arap-Bojaa-IIIepUH-MeA-KYH)XyTHE
OO0poIITHOY 3a KOHLIeHTpallii arapy 1 %, rminepuny 0,3 %, Memy 25 %, KyH)KyTHOTO
6oporrHa 20 %, mocmimpKyBam B iHTepBaiIi Temreparyp Bix — 60 °C mo 120 °C.

3a pesynbTaTamMu JOCHIIKeHb (Tabn. 1) BCTAHOBJICHO, IO IS
0araTOKOMITIOHEHTHOI CUCTEMU «arap-TJilepuH-BO/Ia» CIIOCTEPIraBcsl OJUH
IHTEHCHUBHHM €HIOTEPMIYHUH MK, AKUH € CBITYCHHSIM (Ha30BOTO MEPEXOY.
Temmnepatypa 11010 niepexony cranoButh 54,7 °C, a entanpiis — 375 Jx/T.
Bumia remnepatypa, y mOpiBHSHI 13 YUCTHM arapoM MOSICHIOETHCS BILTUBOM
BEJIUKOI KIJTbKOCTI BOJM Ha JaHy cuctemy. Ha 3HauHMil BIJTUB BOJI BKa3ye
1 3pOCTaHHS €HTAJBIIII MPOIECy AeTiApaIrii.

Tabnuys 1
TemnodizuuHi XapaKTEePpUCTHKHN arapoBHX TriporeiiB
XapaKkTepuCcTUKH
MogaenabHi cucremMu Temnepartypa EnTanbmnis,

nepexony, °C JIx/T

«Arap-Boma-TiIepun» 54,7+0,2 375

«Arap-BoJia-TiepuH-Men 57,5 20,2 13,9

77,8+0,2 53

«Arap-Bojia-riinepuH-Me/I- 22,9+0,2 17,4

KYHXYTHE OOpOITHO» 46+0,2 251

[Ipu pomaBanHi Memy 10 MOJETBHOI arapoBoi CHUCTEMHU i
Ternodi3uyaHi BJIACTUBOCTI 3HAYHO 3MIHHJIUCS. Tax VIS
0araTOKOMITIOHEHTHOI «CHCTEMH arap-TJilepUH-BOJa-MeI» CIOCTepiraBcs
MIMPOKUN OIMOJANbHUI IIK, KU BKa3dye Ha JABa (Pa30oBUX MEPEXOIH.
[Nepuuii mik, sikuit criocTepirascs mpu Temnepatypi 57,5 °C Bianosigae ¢asi
arap-Bojia, acTu(ikoBaHUX TiillepuHOM. EHTamnbmis mepexoay Mepuioi
da3u cranoButh 13,9 JIx/r. Jpyruit mik Bkazye Ha MUIaBieHHs da3u Menay.
[Ipu nboMy Temmneparypa ctaHoButh 77,8 °C, a entansmisa 5,3 JHK/T.

[Ipn gomaBaHHI O MOJEJIBHOI CHCTEMH KYHXKYTHOIro OopolnHa ii
TeI10(13UYHI XapaKTEPUCTUKH TaKOX 3MIHWIMCI. J[JIsi cucTeMu «arap-
TTIEPUH-BOA-ME/I-KYH)KYTHE OOpOITHOY CIIOCTEPITATUCS JiBa
eHAoTepMiyHUX MikW. [lepmmii MallOiIHTEHCMBHMM MIK 3a TEMIEpaTypu
229°C Tta BenmMKud eHAOTEpMIYHWN MK Tpu Temmeparypi 46 °C, a
ertanbisa 251 Jx/r. Taka Temnepatypa € ayxe OJIM3bKOI0 10 TEMIIEpaTypu
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neriapariii y uncromMy arapi. Lle cBiIunTh, 110 KOMIIOHEHTH Y TaKii CKJIaTH1H
0araTOKOMITOHEHTHIN CHCTEeMI TOJABIISIOTh KPUCTATIYHICTh OJMH OJIHOTO,
TOMY 1HIII €HJOTEPMIUHI MMIKH HE CIIOCTEPITaIucs.

Bucnoeku. JlocnipkeHo BIUIMB arapy, Meay Ta KyHXYTHOTO OOpOIIHa
Ha TemIo(i3uyHl XapaKTepUCTHKU arapoBux rigporenis metogom JICK.
BcTaHoBiIeHO 3alIeKHICTh TEIUIOBOTO TMOTOKY BIJ TeMIlepaTypu s
MOJICIBHUX CHCTEM «arap-Boja-TIIIEpPUH», «arap-BoAa-TIIIEPHH-MEIy,
«arap-BoJia-TIIepUH-MEeA-KyHKYTHE OOPOIITHOY.

Cnucok eukopucmanux 0xcepen

1. CaBuenxko H. O., 3inuenko I[. M. CtBopeHHs BuUpoOy
(GYHKLIOHATBHO-TIPOPIIAKTUYHOTO  MPU3HAYEHHS ~ OATOHUMKY  THUILY
«Mrocai». Marepianu 79-0i HayK. KOH(. MOJOJIMX YYEHUX, ACMIPAHTIB 1
ctynentiB «HaykoBi 3700y TKHA MOJIO/I1 — BUPIIICHHIO TTPOOJIEM XapuyBaHHS
monctBa y XXI cromtrin. K.: HYXT, 2013. Y. 1. C. 205-206.

2. Gilnther Hohne, Wolfgang F. Hemminger, H.-J. Flammersheim.
Differential Scanning Calorimetry. Springer Science & Business Media.
ISBN 3662067102. 2013. 298 p.

V]IK 620.9

KOHTPOJIb ITAPAMETPIB EJIEKTPOTEXHOJIOI'TYHHOT'O
KOMINVIEKCY KEPYBAHHA ITPOIECOM HATI'PIBY BO/IU

KopHnienko €. 1O., cryn.,
bapcykosa I'. B., k.T.H., 101I.
Cymcokuu Hayionanvhuu acpapuuu yrisepcumem, m. Cymu, Ykpaina

3a/10BOJIEHHS OTPEO CIIOKUBAYIB Y SIKICHUX YMOBAX 1CHYBaHHS, TAKUX
K HasBHICTh TEIJIA, BOJAW 3a/JaHOI TEMIEPATypH, EJICKTPUYHOI EHeprii
NPOJAYKTIB  XapdyBaHHS Ta (YHKI[IOHYBaHHS TPHUCTPOIB IS 1X
NPUTOTYBAaHHS € HEBII'€MHOIO YAaCTHHOIO TOBCAKJICHHHUX 3aBJaHb
BIJINOBITHUX CTPYKTYPHHUX OpraHi3alliii Ta yCTaHOB.

CBoeuyacHe BHUKOHAHHS TEepepaxoBaHUX (YHKIIN IMOKIATAEThCS Ha
KOMYHaJIbHI MIANPUEMCTBA, 3aKJIaId TOPTiBil, 3aKJIaql XapuyBaHHs TOLIO.
KoxeH Takuil CTpyKTypHUI MIIPO3ALI, Y CUIIY CBOET MOTY>KHOCTI, MPALIOE
Ha 3a/I0BOJICHHS TTOTPeO JIFOIUHM.

SkicHe BHMKOHAaHHS TakuX (YHKIIH moasrae Oe3MoCcepenHbo Y
BIIMOBIJAILHOMY ITIJIXO/11 Ta HAJICXKHOMY BIJIHOILIEHHI 10 00JIaIHaHHS, HOTO
CTPYKTYpH, OOCITyrOBYBaHHS, PEMOHTY 1 T. II.

HuHi akTyanbHUM € TUTaHHS YCTAHOBOK 3 HArpiBaHHs BOJU JJIS
MoOYTOBHUX CITOKMBAYiB, a, TOUHIIIE, - IS iX TeXHIYHUX moTped. TooTo,
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MOBA 1JIe caMme MpPO HArpiB BOAM JJIs 3[A1HCHEHHS MEBHOTO MPOLIECY 3 MUTTS
oOJnasiHaHHs, MATPUMAHHA Tiri€eHu a0o 1HMMX (YHKIIH, I10 MOXYTh OyTH
HEOOXITHUMH y MPOIIECi TOBCAKICHHOTO KHUTTSI.

3 BWIIIE HABEJICHUM 3aBJaHHSIM 3 JIETKICTIO € MOXKJIMBICTh BUKOHAHHS
MOCTaBJICHUX I1JIeH TAKUM HArpiBaJIbHUM IPUCTPOEM, sIK Ooitnep. OHak, He
BCE TaK MPOCTO y CUCTEMI KEPYBaHHS HUM, K 34a€ThCS Ha MEPIINMA MOTIISA.

ABTOMaTH3AIliSl TAHOTO MPUCTPOIO Tepeadavac CBiil BIACHUNA MOJYJIb,
BOY/IOBAaHUM y €JIEKTpOHArpiBalbHUN MNpUIIaJ, 1 pOo3paxoBaHa Ha IMOBHY
aBTOHOMHICTH B po0OoTi. [lpoTe, TpanuuiiiHi CHUCTEMH KOHTPOJIO Ta
CUTHaJI3alli npouecy podotu Ooiepa, Takl sIK TeMIepaTypa HarpiBaHHs
BOAM abo0 Yac, W0 HEOOXITHWM [0 TMOBHOTO HarpiBy BOJIU O
3aIporpaMOBAHOT0 3HAYEHHS, HE 3aBXAU JAI0Th IIJIKOBUTY MOXJIHMBICTh
KOHTPOJIIO Tpoliecy. Y THX BUIMAJIKaX, KOJIU Ooiiep, NOPIBHSIHO BEIUKOTO
00’ eMy (TTOPIBHIOIOUH 3 JOMAIITHIMU YMOBaMHU ), TIPAITIO€ HA M ANPUEMCTBI Ta
3amMUTaHUil BiJl OKPEMOTO HACOCY BIJAMOBIAHOI MOTYXHOCTI, Ma€e OyTH
YKOMIUIEKTOBAaHUM  OKPEMHM LIMTOM KepyBaHHS poOOTOI  J1aHOi
TEXHOJIOT1YHO1 YCTAHOBKH 3 HAarpiBaHHs BOJIU.

Jlo TpaauIiHUX CTPYKTYPHUX €JIEMEHTIB KOHTPOJIIO Ta aBTOMAaTH3AI1
B poOOTI OOMIEpy CIiT 10AaTH TaKi:

- PUCTPiN 3aXUCHOTO BIKIIFOUCHHS,

- CUTHaJTI3allisl TPO HaKayyBaHHS XOJOAHOI a00 HArpiToi BOAM;

- IaTYUK aBapiiHOTO BIAKIIOUYEHHS 32 MEPEBUIICHHAM TEMIIEPATYPH.

Ak 1ne € yxe TpaauliiHO, CUCTEMa Ma€ IMpaIoBaTH aBTOHOMHO Ta
CaMOCTIHO 0e3 BTpydYaHHs orepaTopa abdo 3a HWOro KOPOTKOYACHOIO
NEePIOIMYHOr0 KOHTpOJt0. CaMe 3 TaKOK METO0 1 MPEACTABIEHO MEPEITiK
HEOOX1THUX MPUCTPOIB aBTOMATH3AIII] MPOIIECY .

[IpucTpiit 3aXMCHOTrO BIAKIIOYEHHS (PYHKI[IOHYBaTUME TOMl, KOJH 3
MEBHUM MPOMIKKOM 4acy poOOTH YCTaHOBKH BiJIOYyBA€ETHCS MPOIIEC KOPO3ii
il KOpIycy 1 BoJia, 1110 HarpiBae€Tbcs, B JAHOMY BUTIAKY, Oy/1€ TPOBIAHUKOM
CJIEKTPUYHOI €HEeprii, MPOCOYYIOUHUCh B OKPEMI YACTUHM MOIIKOKEHOTO
00J1aIHaHHS, 110 € HACHiAKOM Kopo3ii. [IpucTpiii 3aXMCHOTO BiIKITFOYEHHS
OyJie BCTAaHOBJICHUI 3 METOIO PeaKIlii Ha TaKUi BHUJI aBapiiHOI CUTYaITii.

Cuctema curHaizalii mpo HakadyyBaHHS XOJI0JHOI a00 HAarpiToi BOJIH,
MIpPEICTaBIICHA JIaMITaMH, Oy/ie TTOKa3yBaTH T€, IO B TOW M 1HIIIHI MOMEHT
yacy BiIOyBa€TbCsd HakauyBaHHS ab0 CHOyCK BOAM, a II€, BIAMOBIJIHO,
notpedye yBaru 3 TOUYKHM 30py HACOCHOI CTaHIIIi Ta BIAMOBITHOTO JHKEpena
BOJIM 1 KOHTPOJTIO 32 ii KUTBKICTIO.

Sx me iHoai OyBae, TemmepaTypa HarpiBaHHsS BOJIU OoilepoM
3alporpaMoBaHa Ha OJHE 3HAYEHHS, a YCTaHOBKA, BHACIIJIOK MOCTIHHOTO
HaKadyBaHHS PIIWHU Ta 3MIHU ii TEMMepaTypu MOXKE KOPOTKI MPOMIKKH
yacy He BMUKATHCS a00 He BUMHUKATHUCS Yepe3 Te, 10 YyTIUBUM €JIEMEHTOM
e CHOpUMMAEThCS 3HAYEHHS TEMIIepaTypu CaMe€ HaBKOJIO HbOTO. 3 IIEIO
METOI0 BCTAHOBJIIOETHCS JATUYMK aBAPIMHOTO BIKIIFOUEHHS, 10 MPALIOE MTPU
NEePEeBUIIECHH] 33JlaHOT0 3HAYEHHsSI HEOOX1JHOI TeMrepaTypu Boju. IHo],
HaBITh TaKl KOPOTKOYACHI BIAKIIOYEHHS MOXYTh 3a0€3MEYUTH YHUKHEHHS
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aBapliHOI cUTYaIlii.

Takum YMHOM, BHACHIIOK BCTAHOBJICHHS JTOJaTKOBOTO OOJIaIHAHHS Y
CUCTEMY KEpYBaHHS HarpiBaJIbHUM IPHUCTPOEM TOKPAIIYETHCS KOHTPOJIb 32
3MIIHCHIOBAHUM TIPOIIECOM 3a PaxyHOK BBEJCHHS JOJaTKOBUX 3ac00iB
aBTOMATH3allli Ta 3aXUCTY EICKTPUUYHOTO 00JIaJHAHHS CUCTEMHU.

VJIK 631.3

OHIHIOBAHHA EQEKTUBHOCTI PO3POBOK
B IT'AJ1Y31 ATPOIHXKEHEPII

[Tepenemuus H. M., k.e.H., C.H.C.
Incmumym mexaHixu ma asmomMamuku azponpomMuciosozo 8UpoOHUYMEa
HAAH, cmm. I'nesaxa, Kuiscokoi obnacmi, Yxpaina

Ilocmanoeka npobaemu. B arpapHOMy CEKTOpI €KOHOMIKM YKpaiHH
HIOPIYHO BUPOOISETHCS 0M3bKO 12 % BHYTPIIIHBROTO BaJIOBOTO MPOIYKTY,
a pa3oM 3 XapudoBoro npoMucioBicTio — Maixke 20 %. Kpim Toro 611 30%
BCIX BAJIOTHUX HAJXO/DKEHb JIepKaBa OTPUMY€E Bl peaiizauii arpapHoi
IPOIYKIIT, sIKa 3aiiMae HalOLIbILY YacTKy (45 %) B CTPYKTYp1 YKPAiHCHKOTO
excriopty. L1 Ta iHII1 €EKOHOMIYHI MapaMeTpH, Takl sIK 4aCTKa B 3ailHATOCTI
HACEJICHHSI, IHBECTUIISX, BAJIOBIM J10J]aHIi BapTOCTI, CIUIAYEHUX MOJAaTKaX
TOWI0, BU3HAYAIOTh YKpAIHy SIK MIOTYXKHY arpapHy KpaiHy.

3a BCIO HOBITHIO ICTOPit0 YKpaiHU arpoceKTop *KOJHOTO pa3zy HE MaB
HETraTUBHOTI'O 30BHIITHBOEKOHOMIYHOT'O IJIATIXKHOTO canbo. Lle un He eaunHa
raixysb, sika eKCIOpTyBaJla 3aBXIu Oulblie, HDK iMIopTyBaia. | obcsru
MaroTh T€HJICHIIIIO 10 3pOCTaHHS.

Take MOTYXKHE BHPOOHUIITBO CUIBCHKOTOCIIOAAPCHKOI MPOAYKIIT
noTpedye BEIUKUX BUTPAT MaTepiaJbHO-TEXHIYHUX, CEHEPreTUYHUX 1
TPYJAOBUX PECYpCiB, pIBEHb SKHX BHU3HA4Ya€ €(QEKTHUBHICTh Tady3l Ta
CIIPOMO’KHICTH arpOBHPOOHHUKIB 10 IHHOBALIIIHOTO PO3BUTKY.

OcHnoeni  mamepianu oocnioxycenna. IlpobreMu  ImiBHUIICHHS
eKOHOMIYHOI Ta €HEepPreTUYHOI e(hEeKTUBHOCTI arpapHOro CEKTOpYy MiAHSIIN
Ha pIBEHb MPIOPUTETHUX 3a/Jady pO3POOJIEHHS CydYaCHUX TEXHIKO-
TEXHOJOTIYHUX PIIIEHb Ha OCHOBI pe3yJdbTaTiB HAYKOBO-TEXHIYHOTO
nporpecy Ta ix peaiizanii Ipyu CTBOPEHHI IHHOBAIIHHUX TEXHIYHUX 3aCO0IB.

[HTEHCUMBHUN PO3BUTOK arpapHoOi Tay3i YKpaiHW BHUCYBAa€ BEIUKY
KUIBKICTh 1H)KCHEPHHUX 3aj7ad, IOB'SI3aHUX 3 CKOHOMIEID TPYAOBHX Ta
CHEPreTUYHUX PEeCypciB, TEXHOJOTIYHWUX MaTrepiamiB, a TaKoX 3
M1BUIIEHHSM MPOAYKTHBHOCTI, CKOPOUYEHHS PYyYHOT MajOKBai(hiKoBaHOT 1
MOHOTOHHOT IIparli TOIIIO.

Ile BUMarae Bij JOCIITHUKIB OOOB'SI3KOBOI'0 OBOJIOIIHHS IHTEHCHBHOIO
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TEXHOJIOT1€10 1HKEHEPHOTO0 TBOPEHHS Ha MIJCTaBl BAKOPUCTAHHS Cy4YaCHUX
METO/IiB TBOPYOCTI, CIICIIAIBHO MiATOTOBIICHOT iH(pOpMaIIii Ta IPOrpaMHOIO
3a0e3neyeHHs] 00UHCIIOBAIbHOT TEXHIKH.

BaxxnmuBuMm  acmekToM HAYKOBOTO TIpoOIleCy B MexaHizamii Ta
aBTOMAaTU3alili ClLIHCHKOTOCIOAAPCHKOIO BHUPOOHHMITBA € 00’ €KTUBHA
eKOHOMIYHA OIliHKa €(QEKTUBHOCTI TEXHIKO-TEXHOJOTIYHUX pIlICHb,
arpoiHKEHEPHUX PO3POOOK Ta HOBOCTBOPEHOI TEXHIKH, sIKA B yMOBax
PHUHKOBO1 €KOHOMIKH 1 BUCOKOI KOHKYPEHIIIi 3 00Ky 1HO36MHHUX KOpIoparliit
noTpedye po3poOJICHHS CydacHOI METOJAMKO-METOA0JIOTYHOI 06a3u Ha BCIX
eTarax BiJl CTBOPEHHsI HOBITHBOI TEXHIKH J0 11 yTHITI3allii.

Mertogosioriss 1€ cUCTeMa MPUHIUIIIB HAYKOBOTO JOCHIIKCHHS.
CucteMHMI TIIX11 A0 OLIIHIOBAHHS PE3YJIbTATIB arpOIHKEHEPHOI HayKH OYB
HEJOCTaTHbO PO3pOOJIEHUH, a HA CY4YaCHOMY PIBHI BITUU3HSHOT €EKOHOMIKH
noTpedye pPO3BUTKY, YIOCKOHAJICHHS Ta KOHCTPYIOBaHHS METOMIB 1
METOJMK, 10 JO3BOJIUTH TIJBUIIUTH PE3YJbTATUBHICTE HAYKOBOTO
npoiiecy, epeKTUBHICTh HAYKOBUX pO3pOOOK Ta PiBEHH iX KamiTasizarlii.

HeoOxigHicTh  KOMIUIEKCHOTO  MIIXOAYy 1O  CTBOPEHHS  Ta
BIIPOBA/DKCHHS HOBOI TEXHIKM W TEXHOJOrli moTpedye YTOYHEHHS
MOHSATIHHOTO arapary 1 CUCTeMaTH3allli TEOPETUKO-METOAO0JIOTIYHUX 3HAHb
3 OIIIHIOBaHHS €(PEKTHMBHOCTI TEXHIKO-TEXHOJIOTTYHUX HOBAIllii B
arponpoOMHUCIOBOMY BUPOOHUUTBI LIISAXOM 1AEHTH(IKALIl 1 Kiacudikaiii
00’€KTIB OILIIHIOBAHHS 33 KPUTEPIaJIbHUMHU MOKa3HUKaMU €()EeKTUBHOCTI
yepe3 CTPYKTYpHU3alll0 MPOMDKHUX Ta KIHUEBHUX pe3yJbTaTiB HAYKOBO-
JOCIIIHUX POOIT 3a KOXKHHMM €TanoM HayKoBoro mnpouecy. KoxHomy
BUJIVICHOMY KJIacy 0O’ €KTiB OIL[IHIOBAHHSI BIAMOBIJA€ MEBHUM MOKA3HUK YU
cUCTEMa MOKa3HUKIB €(PEKTUBHOCTI Ta AJITOPUTM iX PO3PAXYHKY.

B ymoBax coliaJlbHO OpI€EHTOBAHOI Ta €KOJIOT1YHO BiJIMOBIIAIBHOI
CKOHOMIKHM OIlIHKa 1HXXEHEPHUX pIIMIEHb 3A1MCHIOETBCS CHCTEMOIO
MOKA3HUKIB €HEPreTUYHOi, €KOHOMIYHOi, COiaJibHOI €(EeKTUBHOCTI Ta
€KOJIOTTYHOI Oe3MeKH.

[Ipobiiema oriHrOBaHHS €(GEKTUBHOCTI BIPOBAKCHHS HOBITHBOI
TEXHIKH Ta 00JaJIHAHHS HE 0OMEXKYEThCS 00JIacTIO HAYKU. Y KOPUCTYBadiB
CUIBCHKOTOCTIOIAPCHKUX MAIIUH Ta O0JIaJIHAaHHS BUHUKAIOTH MPOOJIEMH 3
00’€KTUBHOIO OIIHKOIO e(eKTy BiJ 3aCTOCyBaHHS TEXHIKH, aJpkKe Horo
piBEHb € BaroMUM apryMEHTOM Yy TNPUNHATTI YNPaBIIHCHKUX PIIICHb.
Hampukian, moka3sHUKH BapTOCTI MAlTUHO-THS €KCIUTyaTallii € BaXJIMBUM
dakTopom ansi BHOOpPY HOBOI YM BXKHBAHOI TEXHIKH, PO3paXyHKIB 3a
BUKOPHUCTAHHSA 3aTy4€HOI TEXHIKA CTOPOHHIX MIAMPUEMCTB, @ TAKOXK M1 9ac
BU3HAUEHHS BTPAT BiJ MPOCTOIB y BHUIMAJKAaX MOCTABKH HESIKICHOI TEXHIKU
a00 Ha/TaHHS HESIKICHOTO TEXHIYHOTO CEPBICY TOIIIO.

MeronuuHe 3a0e3leueHHs OIIHKM E€KOHOMIYHOI  e€()eKTUBHOCTI
CLIICBKOTOCIIONIAPCHKOT  TEXHIKM 1 TEXHOJIOTIH J03BOJIUTH  YCIIIIHO
BUPILITYBATH IIUPOKE KOJO MPAKTUYHUX 3a/ad, 30KpeMa, JJii €KOHOMIYHOI
OI[IHKM OKPEeMHX MAallluH, MAaIlMHHO-TPAKTOPHUX arperariB, OKpPEMHUX
TEXHOJIOTIYHUX OTepalliii 1 TEXHOJIOT1H B IIIOMY.
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Bucnoexku. TakuMm 4YMHOM aKTyaJbHUMHU 3aBAAHHSMU arpapHOi HAyKH
€: GOopMyBaHHS KOHIIENTYaJILHOTO MIIXOTy /10 OIIHIOBaHHS €(EeKTHBHOCTI
HOBUX TEXHIKO-T€XHOJIOTTUHUX pillieHb Ta TEXHIKU B
CUIbCBKOTOCTIONAPCHKOMY  BHPOOHHMLTBI;  igeHTH(]iKaligs 00 €KTiB
OLIIHIOBaHHS B arpoimKEHEpHIM Hayll, iX kiacudikaiis,; po3poOJIeHHS
METOJIOJIOTIYHUX MIJXO/IB 1 METO/AIB €KOHOMIYHOI OIIHKH €(PEeKTUBHOCTI
HAyKOBUX PO3pOOOK B arpoiHkeHepii.

Cnucok euxopucmanux oxcepen

1. KsiTka I'. HaykoBiii: mu cnpapai Benuka arpapHa aepkasa. URL:
http://www.golos.com.ua/article/346504 (nata 3Beprenns 10.11.2022 p.)

2. ExoHOMIiKa mMmiANpHEMCTBA: Marictrepcbkuii Kypc. IlimpydHuk.
Yactuna II / 3a pen. mpodecopir 3aripusika M. B., Ilepepsu II. II.,
Macnak O. I. Kpemenuyk, 2015. 756 c.
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MOJIEJIOBAHHSA POOYUX ITOBEPXOHD 3 IIIIBUIIEHUMHA
JAUHAMIYHUMMU BJIACTUBOCTAMHU

Xomoausk 1O. B., k.T.H.,

l'aBpunenko €. A., 1.T.H.

Taspiticokuii Oeparcasruili acpomexHon02IYHUL YHIBepcumem imeHi /[mumpa
Momopnoeo, m. 3anopixcoics, Ykpaina

Ilocmanoeka npoéaemu. KoncTpytoBanHs BUPOOiB, PyHKIIOHATHHUM
NpU3HAYEHHSM SKUX € B3aeMOis 13 cepeaoBuiieM (poboui opraHu
CLITBCHKOTOCTIOIAPCHKUX MAIIIWH, KAHAJM IBUTYHA BHYTPIIITHBOTO 3TOPSIHHS,
Jomatku TypOiH Ta 1H.), BHUMara€ po3poOKH METOIIB MOJICTIOBaHHS
MOBEPXOHb 32 3aJaHMMU yMmoBamH. Jlo TakuMx YMOB HaJeXaTh:
MPOXOJKEHHS 4Yepe3 3aJlaHui MacHUB TOYOK abo JIiHIM, periiaMeHTOBaHUM
XapakTep 3MIHU XapaKTEPUCTUK Y3JO0BXK MOBEPXHI (MTOJOKEHb JTIOTUYHUX,
3Ha4Y€Hb PafiyciB KpUBUHH) [ 1-4].

CkianHi moBepxHI MOXyTbh OyTH chOpMOBaHI Ha OCHOBI Kapkacy,
€JIEMEHTaMH SIKOIO € IUJIOCKI KpHBI JiHIi. 3 T€OMETPUYHOI TOYKU 30pYy
BJIACTUBOCTI TOBEPXHI 3a0€3MeuylOThCsl BIACTUBOCTSMHU KPHUBHX, IO
BXOJISATH JI0 1i BU3HAYHUKA [5-6]. 3abe3nedeHHs 3aJaHOi JUHAMIKA 3MIiHU
XapaKTEPUCTHK Y3/0BXK TOBEPXOHb, SIKI OOMEXYIOTh pPOOOYl OpraHu
IPYHTOOOPOOHMX 1HCTPYMEHTIB, CIIPHUSE 3aM00ITAaHHIO 3aJTUNIAHHS IPYHTOM
IHCTPYMEHTY Ta 3MEHIIEHHIO E€HEPreTHYHUX BUTpAT MPU TEpeMilleHH]
rpynry. llpu BUKOpHCTaHHI B SKOCTI €JEMEHTIB KapKacy JIHUCKPETHO
npencrasienux kpubux (HAI1K) € mpupoaHum BUKOPUCTaHHS BiJAMOBITHUX
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METO/11B IUCKPETHOTO T€OMETPUUHOTO MO/ICIIIOBAHHS.

Meton ¢GopMmyBaHHS TUIOCKMX AMCKPETHO TMPEACTABICHUX KPHUBHUX
ninii (JI1K) Ha 0cHOB1 JOBUIBHOTO TOUYKOBOTO Psily, 32 331aHUMU YMOBaMH,
3amponoHOBaHO 'y poboTtax [7-8]. Meton mo3BoJIsi€  3a0€3MEUUTH
3aKOHOMIpPHY  3MIHy  KpPHUBU3HHM  B3JIOBX KpuBuX. Ha  ocHOBI
3alpoIOHOBAHOIO METOJY pPO3pO0JeHO MporpamMHe 3a0e3leyeHHs, SKe
no3Boisie ¢opmyBatu JIIK, mo ckimamaeTbcsi 3 SIK 3aBrogHO BEIUKO1
KUIBKOCTI TOYOK. OTpUMaHUIl TOYKOBUHN psAJl B aBTOMATHUYHOMY PEXKHUMI
IHTEpIONMOEThCs B-criaitHoM B crcTeMi aBTOMaTH30BaHOTO MPOSKTYBAaHHS
SolidWorks [9].

3aBJaHHIM JOCHIKEHHS € Po3po0Ka MeToAuKH (GopMyBaHHS poOOUOi
MOBEPXHI IHCTPYMEHTY ISl PO3MYyLIyBaHHS IpyHTY. Mojenb MOBEpXHI
bopMy€EThCS Ha OCHOBI KapKacy, €JE€MEHTaMH SKOr0 € IUIOCKI KpHuBi 13
3aKOHOMIPHOIO 3MIHOIO KPUBU3HHU.

Ochogni mamepianu docnioxcenna. PosrinsineMo 3a1a4y (GopMyBaHHS
F€OMETPUYHOI  MOJENl 1HCTPYMEHTY JJis  PO3MyUIyBaHHS TIPYHTY.
[ncTpymeHT € (Qpe3oro, 10 CKIaNaeTbcs 3 JUCKa 3 TPbOMA
rpyHTOOOpOOHMMU eneMeHTamu (puc. 1). Y mporieci po3nyiryBaHHS IPYHTY
IHCTPYMEHT 3/I1MCHIOE TIOCTYTAIbHO-00EpTaTbHUN PYX.

Pixcyua xpomka
JHA P Poboua nosepxus

Puc. 1. ®pe3a 11 po3nyIyBaHHsA IPYHTY

Buxinnumu ganumu st popMyBaHHS T€OMETPUYHOI MOEN PoOoUOi
MOBEPXHI TPYHTOOOPOOHOTO €JIEMEHTA € YIOPSIAKOBAHUN MACHB TOUYOK, IO
iif HaJexXaTh, 1 piKyda KpOMKa IHCTPYMEHTY - HAJIIHAPUYHA TBUHTOBA JIHIA.
Buxigni Touku BuszHadaroTh 1uiocki JIIK, mo mpeacTaBisioTh CiIMEMCTBO
TOPU30HTAJILHUX MEepPEepPi3iB MOBEPXHI, M0 HOPMYETHCS.

Touku, po3ramoBani Ha pikydiil kpoMmili (Ha puc. 2, a e Touka M)
31ilCHIOIOTH PyX O LUKIO0ii (Ha puc. 2, a e kpusa l). Touku koxkHOro 3
TOPU3OHTAIBHUX TEPEepi3iB MpHU3HAUCHI BCepeArHl 00J1acTi, 0OMEKEHOI0
kpuBoto |. TIpu mpoMy TpaekTopis pyXy TOUKM Ma€ 3 KpUBOIO [ 3arajibHy
TOYKY TOpKaHHs. Take po3TallyBaHHsS TOYOK, IO HalieXkaTh poOOUii
MOBEPXHI, J03BOJISI€E MIHIMI3yBaTH 3MUHAHHS IPYHTY.

3ano0iraHHI0 3aJMIaHHS IPYHTOM IIOBEpXHI IHCTPYMEHTY Ta
3HUKEHHIO BUTPAT €HEprii Mpu 00poOIll IPYHTY CpUsie 3aKOHOMIpHA 3MiHa
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a) 6)
Puc. 2. ®opmyBanns Buxignoi AIK

KPUBHM3HU B3JIOBXK JIHIN, IO MNPEACTaBISAIOTh TOPU3OHTAIbHI MEPETUHU
MTOBEPXHI.

PosrissHeMo OJIMH 13 TOPU3OHTAJIIBHUX TEPETHHIB Kapkacy. BuxiaHa
JIIK ckmamaerbes 13 6 Touok. [1oyioKeHHS TOTUYHHUX Y BUXIIHMX TOUYKaX
MPU3HAYAIOTHCS TaK:

- BHU3HAYAETHCS IMOJIOKEHHS TOYKHM JOTHKY TPAEKTOPIi PyXy TOYKH
(M1) 3 xpusoro |;

- monoxenHs 1otu4Hoi B Touni M1 (t1) BusHagaeTses monoxenHsMm
JTOTUYHOI 10 KPUBOi / y TOUIII TOPKAHHS.

B pesyabprati orpumano JIIIK, 3amany koopauHATamMu TOYOK 1
MOJIOKEHHSIMU JTOTMYHUX Yy IMX Todkax (puc. 2, 6). [am mpoBoautbes
anainiz JI1K, BHacnigoK sIKOro TOYKOBUI psAll pO30MBAETHCS HA AUISHKH, Ha
OCHOBI SIKMX MoOe OyTu chopMoOBaHAa KpHBa 3 MOHOTOHHOIO 3MIHOIO
KPUBHM3HU. Y BUXIJHUX TOYKAX BH3HAYAIOTHCA J11ala30HU 3HAYEHBb PalyCiB
KpUBHM3HU, Yy SKHX 3aBJaHHS (POPMyBaHHS MOHOTOHHOI KPHBOI Mae
PO3B’s130K [8].

OO6Bi1 pOpMy€EThCS Ha OCHOBI 0a3MCHUX TPUKYTHUKIB, sIKI OOMEXEH1
JOTUYHUMHU y ABOX mociigoBHux Bysnax JIIIK ta xopmoro, sika 3’€aHye i
By3nu. Posrimsinemo minsaky JIITK Mixk m1BoMa mociiJOBHUMU BY3JIaMH I Ta

I+1, y sxux 3a7aHi nonoxeHnHs gotnuHux: {j Ta ti+1 (puc. 3).

Ha koxHOMYy Kpolli 3TyIHIEeHHS BCEpEAMHI BHUXITHOTO Oa3HCHOTO
TPUKYTHHKA BU3HAYAETHCS TOUKA 3rymieHHs (I5,) Ta fotuuna 10 kpusoi (1s.),
0 MNPOXOJWTh 4Yepe3 I TOuKy. B pesynbrari BcepeauHi 0a3uCHOIO
tpukytHuka I;1;1+1 orpumaemo 1Ba HOBUX GasucHMX TpUKyTHHKA 1;771;15,
1a 15, T2;1+1. JIna toro, mo6 3abe3neynTu ApyrHii MOPSAAOK TIAAKOCTI
00BOY HEOOX1THO, 11100 Ha OCHOB1 KOXKHOT'O HOBOTO 0a3MCHOTO TPUKYTHUKA
MO’KHa OyJI0O OTpUMATH KPUBY, 3HaYCHHs] KPUBUHU SKO1 y BUX1THOMY BY3JI1
Take *k came, sk y By3nax BuxigHoi AIIK. Ilpu npomy napamerpu 6a3ucHux
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Puc. 3. Cxema 3rymenns AITK

TPUKYTHHKIB MalOTh 3a0€31E€UMTH MOYKIJIMBICTE MOHOTOHHOT 3MiHH KDHBMHU
y3II0OBXK OOBOJY.
3nauenns paziycis kpusuau JIIK y Toukax I ta 1+1, axi BusHauae
6asucHuii TpukyTHEK 1;7;1+1 MoxHa oninuTH 32 popMynamu:
b® d?
Ri=< Ri=—,

)
ne b=|i; 7] Ta d=|T;i+1| - nopxunu cTopin 6a3MCHOTO TPUKYTHHKA,
S — momma 6a3uCcHOro TPUKYTHUKA.
OTxe, Ipu IPOBEACHH1 3TYIIEHHS HEOOX1HO 3a0€3MeYNTH BUKOHAHHS
HACTYITHUX YMOB.

1) 3nauenns paziyciB kpuBuHHM B Todkax | ta I+1, mo BusHavaroTH
9 <_

Gasuchi TpuxytHuku 1;711;i;, Ta I3, T2;i+1 (R ta Rjiq), mators

(1

JOPIBHIOBAaTH 3HAYEHHSM PajlyCiB KPUBUHHM y LKMX TOUYKAX, IO BU3HAYAE
6asuchuit tpukythuK 1;T;1+1 (Rj ta Rj.+1), To6TO
— <«

Ri=Ri, Riy1=Riq, 2)
2) 3HadeHHs paAlyCiB KPUBUHM Yy TOYIII I;., 110 BU3HAYAIOTH OA3UCHI

- «
TpukyTHUKH 1; 7115 Ta 15, T2;1+1 ( R,. Ta R_, ) marore OyTH piBHUMH,

TOOTO
- <«

R, =R, . (3)
Buxonanusa ymoB (1) Ta (2) 3a0e3neuye Apyruil mopsiiok TIaaKOCTI
KpUBOi, 10 MOJAEMOEThCS. [l 3a0e3nedeHHs MOHOTOHHOTO 3pPOCTaHHS

paziyciB KpUBUHH Y3/IOBXK 00BOY HEOOXITHO BBECTU JJOJIATKOBI BUMOTH:
— - <« “«—
Ri < Ra@ Ta Ra% < Ri+1 . 4)

Bupasumo depe3 mnapamerpu 0a3MCHUX TPUKYTHHKIB CHUCTEMY
obmexensb (2), (3) ta (4). Y BignoBigHocTi 10 (1) ymMoBa (2) Mae BUTIISIA:
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3 3 3 3
b® b} d®_df 5

ne b1=|i;T1| ta do=|T%;i+1| — nowxunu cTOpiH Ga3MCHUX TPUKYTHHKIB,
OTpuMaHuX B pesyabrari srymenHs, 1,71l Ta s, T2;1+1
BiamoBigHOo; S1 Ta S? — mIoILi BKa3aHUuX 0Aa3UCHUX TPUKYTHUKIB.
[1nomr 6a3uCHUX TPUKYTHUKIB MOKHA OOYUCIIHUTHU 32 (DOPMYITaMHU:

1 1
S]_:—dl'aTaSzz—bz’C, (6)
2 2
7e a Ta ¢ — BijacTaHi Bijg Touok | ta 1+1 10 qoruunoi ts..
2
. di a
Hincrasumo (1) ta (6) mo dopmym (3) ta orpumaemo —5 =—. VY
C
2

BinosigHocTi 10 (1) ymosa (4) npuitmae sursa: D1<d1 ta bo<da.

TakuM YMHOM MPU MOJIETIOBAaHH1 00BOY IPYTOro MOPSAKY TIIagKOCTI
13 MOHOTOHHHUM 3pPOCTaHHSIM KPUBUHHU HEOOXIJHOIO YMOBOIO € BUKOHAHHS
(7) Ta (8) HA KO’)KHOMY KPOIIi 3TYIIEHHS.

B pesynbrarti 3rymieHHs OTpUMaHO TOYKOBUHM PsiJl, IO CKJIAIAa€THCS 3
41 ToukM, U0 3a7a€ TOPU3OHTAIBHHN TEPEeTHH pPOOOUYOI TOBEPXHI.
OTpuMaHuii TOYKOBHI s MPEICTaBIs€ KPUBY 3 MOHOTOHHOKO 3MiHOIO
KpUBHM3HU. MaKkcuManbHa BiJICTaHb BiJl JIJAHKM CYIPOBIJHOI JIAMAaHOI JIiHI1
TOYKOBOT'O Psiy A0 KPUBOI, IO BIJNOBIJIa€ YMOBaM 33J1ayl, HE TIEPEBUIILYE
10°°.

B sikocTi HanpsMHOT JiHIT KapKacy NpUMHATA UIIHIAPUYIHA TBUHTOBA
JiHIs, KA IPeACTaBiIse PKydy KPOMKY 1HCTpyMeHTYy. Ha ocHOBI kapkacy,
10 CKJIAJAETHCA 3 5 TOPU3OHTAIBHUX MEPEpi3iB Ta MPOCTOPOBOI HAMIPSMHOI
kpuBoi, y maketi SolidWorks chopmoBana moBepxHs pobodoro oprany (puc.
4).

Kapxkac
MOBEPXHIi /

CdopmoBaHna
TIOBEPXHSI

Puc. 4. Moaesb moBepxHi iIHCTPyMeHTY

OTpumMaHa reoMEeTpUYHa MOJEINb IHCTPYMEHTY BUKOPHCTOBYETHCS SIK
BUXIJIHI JaH1 MpH po3poOIll KepyroUoi MporpamMu Jijis BepcTaTa 3 YUCIOBUM
IporpaMHUM KepyBaHHsM y naketi PowerMill.
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Bucnoseku. Y poOOTI 3ampONOHOBAHO METOIUKY (OpMYyBaHHS
KOMI'IOTEPHOI ~ T€OMETPUYHOI  MOAeNl  (PYHKIIOHAIbHOI  MOBEPXHI
THCTPYMEHTY ISl PO3MYILIYBaHHS IPyHTY. BUXiTHUMU TaHUMH € TOUKOBUI
MacuB, U0 MPEACTaBIIsA€ CIMEHCTBO FOPU30HTAIBHUX MEPEPi3iB MOBEPXHI.
3anponoHoBaHa METO/IMKA BKJIIOYAE TaKl €Taru:

- pospaxyHok koopaunat touok JIIK, siki € exemeHToM Kapkacy
MOBEPXHi, 110 (POpMy€ETHC, 3a 3aJaAHUMU TEOMETPUYHUMHU YMOBaMU;

- (dopmyBanHs B-craiiHy, 110 1HTEPHOJIOE OTPUMAHUM TOUYKOBUHN
pan;

- (dopmyBaHHS KpHMBOJIIHIMHOI MOBEPXHI HAa OCHOBI Kapkacy, IIO
CKJIQJAETHCS 3 CIMEMCTBA FTOPU3OHTAIILHUX MEPETUHIB Ta HAMPSMHOI KPUBOT.

[TomoskeHHs TOYOK BUXITHOTO TOYKOBOTO MACHBY J03BOJISIE 3SMEHIIIUTH
3MUHAHHS IPYHTY MpPU MOCTYNaIbHO-O0EPTAIBHOMY pPYCl 1HCTPYMEHTY.
3axkoHOMIpHA 3MiHA KPUBU3HH B3/I0BXK JI1HIMN, 1[0 CTAHOBJISITH TOPU30OHTAIBHI
nepepizu poOdouoi TMOBEPXHI, CHPHSE 3MEHIIECHHIO BHUTpPAT €HEPrii Mpu
00poOIIi IPYHTY.

Po3pobrniena MeToiuka MOKe 3aCTOCOBYBATHUCS SIK IT1JT 4ac BUPIIIICHHS
3a/lad 3BOPOTHOTO 1HXUHIPUHTY (BIJHOBJIICHHS TeoMeTpii BUPOOYy 3a
peanbHUM (13UYHUM 3Pa3KoM), 1 TPpU KOHCTPYIOBaHHI HOBUX BUPOOIB.
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OCBITJIEHHA BUPOBHUYUX ITPUMIIIEHD AIIK 3A
AOITOMOI'OIO COHAYHUX YCTAHOBOK

Caiiko O. M., cTyn.,
bapcykosa I'. B., K.T.H., 1o11.
Cymcokuu Hayionanvhuu acpapuuu yrisepcumem, m. Cymu, Ykpaina

OcBiTiieHHsT 3aBXJIU OyJIO OKPEMOIO TEMOKO MiJi 4ac MPOEKTYBaHHS
oynienb AIIK, Oyap TO BHUpOOHWYUX, UM TOOYTOBHX. 3 3pPOCTOM
MOMYJISIPHOCT1 CBITJIO/IIOJTHOIO OCBITJICHHS 1 MOKPAIICHHSM BUPOOHUYUX
MOXJIMBOCTEH  (POTOBOJBTATYHMX CHUCTEM 3 ’ABISIETHCS  MOXMIIUBICTH
MOETHAHHS ITUX TEXHOJIOTIN JIJI1 CTBOPEHHS HOBOI CHCTEMH OCBITJIICHHS,
3aCHOBAHOI Ha BUKOPUCTAHHI HETPAIULIHHUX JKEPE EHEeprii.

baratro mianmpueMcTB OCI  BHUKOPUCTOBYE  3acTapiial ¥ He
cHEeproe(eKTUBHI  METOAW  OCBITIEHHS, SK  HAOpPUKIAX  JaMId
PO3KAPIOBAHHSA. IX BUKOPHUCTaHHS HE CKiIBKM 3aBjae NpoOiaeMu
BUPOOHMUOMY TIPOIECY, CKIUIBKM HABAaHTAXYy€ EHEProcucTeMmy. 3a
JIOTIOMOTOIO0 CBITJIOZIOHUX TPHIIAJIIB SK MICIEBUX (OCBITICHHS pOOOYOro
MICLIS) TaK 1 3arajdbHuX (OCBITJIICHHS IPUMIIIEHB, BYJTUYHOI JUITHKH ) MOKHA
3MCHIIIUTA HABAaHTAXEHHS Ha EHEProcucTeMy. B 110 KOHIEMIlif0 ayXke
no0pe JsIratoTh  (POTOBOJIBTAIYHI CHUCTEMH, SKI MOXYTh I1I€ OuIbIIe
3MCHIIIUTA HABAaHTAXCHHS HAa CHUCTEMY, 1 B MalOyTHbOMY, 3MCHIIUTH
BUTPATH Ha OCBITJICHHS.

[ToTyXHOCTEM COHSIYHUX YCTAaHOBOK Ha 4aci 3amMajio s 3a0e3neyeHHs
IIJIOTO arpompoOMHUCIIOBOTO MIAMPUEMCTBA Ta MOTO BUPOOHUYMX IPOIIECIB,
ajie TOCTaTHBO JJIs 3a0€3MeUeHHs MPUMIIIEHHS CBITIIOM.
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B ocHOBI 111€i crCTEMU JI€KUTh BUKOPUCTAHHS COHSIYHOI €HEprii sk
JoKepeNia OJKMBJICHHS Ta OCBITIIOBAIBHMX TPWIAAIB K CIIOXKHMBada
enektpoeneprii. Ilix yac BUKOPHUCTAHHS TaKHX CHCTEM € MICIe IS
30epiranHs eHeprii yepes Te, M0 abo CroKKBay, ado JKepeso He OyIyTh
3aJliH1 TOCTIHHO, TOOTO BIECHBb eHepris Oyae BUPOOISITHCH, a BBEUYEpl Ta
BHOY1, BUKOPUCTOBYBATHCh.

Sk BiIOMO, COHSYHA €HEPris BUPOOJSETHCA y BUTISAAI MOCTIMHOTO
CTpyMy, IO JOCUTh TapHO MIAXOIUTH JJIs 3apsipKaHHS PI3HUX THIIIB
aKyMYJISITOPiB, ajie TIOTaHO MIAXOIUTh IS i1 BUKOPUCTAHHS. B 3aieKHOCTI
Bl THUIY CBITJOMIOHOTO OCBITJICHHS MOTPIOHO BUKOPHUCTOBYBATH a0o
NOCTIHUN a00 3MIHHUWA CTpyM. Y BHUMNAAKYy BHPOOHMYOIO MPUMILICHHS
BUKOPHUCTOBYIOTHCS JTAMIIH OLIBIIOL HOTYXHOCTI IKi MOTPEOYIOTh HASIBHICTh
3MIHHOTO CTpyMy. Ha puHKy 3apa3 € JoCUTh OaraTo MpoIo3UIlii MOTYKHUX
CBITJIOJIOAHUX JIAMII, SIK1 3a/IOBUTBHSATH OTPeOH BUPOOHUIITBA Oy Ib-SIKOTO
Macimraoy.

Buxonsun 3 1mporo HaMm 3HAJAOOWUTHCS IHBEHTOP SKUH Oyje
TpaHC(hHOPMYBATH MOCTIMHUN CTPYM aKyMyJIsITOpa B 3MIHHUH.

Mepexa

CoHAYHa

KoHTponep IHBEeHTOp Cnoxunsau
naHenb

AKymynaTtop

Puc 1. Cxema miakjJIr0OUYeHHsI COHSIYHOI MaHeJIi 10 JuKepesia

Ha pucyHKy TakoX J01aHO Mepexy. Buxoasdu 3 3MiHHOI poOOTH SK
CHOXKMBa4ya TaK 1 JpKepena eHeprii, MOXyTb OyTH CuTyalli, KOJu
aKyMyJISITOpU OYyIyTh 3apsIKEHI, a CIIOKUBAHHS €HEPTii HE BiIOYBA€THCS,
TOMY JIOTIYHO OyJ€ 3aMiCTh BUMKHEHHS MaHeJed BIJJAaBATH EHEPTiio B
Mepexy. | HaBmaku, mMoxe OyTHM cHTyallisi KOJIM eHeprii maHeneil abo
HAKOIUICHOI eHeprii Oy/ie HeIOCTaTHBO JIJISl JKUBJICHHS BCIX CIIOKHBAYiB, 1
3aMICTh TIOBHOTO BUMKHEHHS OCBITJICHHS, OCBITJICHHS OyJi€ IIpaIfoBaTH Bij
JII0YO0T EHEPrOMEPEKI.

Xoua Taka cuctema ¥ Oyje 3ajexaTd IIiJ MOTOJHHUX YMOB, ajie ii
BUKOPHUCTAHHS JIO3BOJIMTh 3MEHIIWTHU 3arajbHe HaBaHTAKCHHS Ha
CHEPrOCUCTEMY 1 JO3BOJMUThH, B JEAKUX BHUIIQJIKAX, HABITh 301IBIIUTH ii
MOTYKHICTb.
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V]IK 631

JOCJ/IIIZKEHHA KIHEMATUKU MAIIIMHO-TPAKTOPHUX
ATI'PET'ATIB

Cipenko 10O. B., PhD.,

Kannarys O. M., cT. BUKIL,

['opoBuii M. B., cT. BUKIL.,

Cemepns O. B. cr. BuKIIL.,

Cumtouenko B. M. marictp.

Cymcokuu nayionanvhuu acpapuuu yHisepcumem, m. Cymu, Ykpaina

Ilocmanoeéka npoonemu. B TenepimHiii yac Tpu BHUPOIILYBaHHI
CUTBCBKOTOCTIONIAPCHKOT  MPOMAYKINI  BEIUKY  yBary  HPHAUIAIOTH
BJIOCKOHAJICHHIO, a CcaMe€ MOJIepHI3allisi, TEXHOJOTIA BHUPOITYyBaHHS
CUTbCBKOTOCTIONNAPCHKUX KYJNBTYpP. Jlo BUPOOHHKIB €HEPreTUUHUX 3ac00iB
(TpakTopiB) CTaBJIATBCA  BEIWKI  BUMOTM  JI0  BUPOOHUIITBA
BHUCOKONPOAYKTUBHOT TEXHIKH.

Bce Oinbmie B CBITI B TpakTOpoOyayBaHHI TepeBary HaaaloTh
BUPOOHUIITBY TPAKTOPIB TPATUIIAHOTO KOMIIOHYBaHHS, a caMe MepeaHi
KOJIECa € KEPOBAHUMH, 1 PO3MIpP KOJIIC HAMOPSA0K MEHIIUH 3a PO3MIp 3a]IHIX.
[le moB’s3aHO 3 COOIBAPTICTIO BUTOTOBJIEHHS TaKUX TPAKTOPIB, TOMY IO
TpPaKkTOpa B KOHCTPYKIIIl AKX pama Majia O MOKIIMBICTh «JIOMaTUCh» MaJia
0 BUCOKY NMPOAYKTHBHICTb.

Ochoeni mamepianu 0ocnioxcenna. Sk BaplaHT B BHUPOOHMKIB
TpakTOpiB OyB CTBOpPEHMIA TpakTop 3 HOBOIO cxemoro 4K4, mo wmae
MOJKJIMBICTh arperaryBaTUCh 3 OUIbII €HEPrOHACUYEHUMH C.T. 3HAPSAASIMHU.
B Takux TpakTOpiB SK MpaBUIIO KoJieca SK MEpPelHl Tak 1 3aJHl MaroTh
OJIHAKOBHH po3MIp (AiaMeTp Ta MHUPHHY MOKPHUIIIKH), IO JIa€ B CBOIO YEPry
Kpalie 34eIUIeHHS 3 IPYHTOM.

HoBi TpakTopu MOBHHHI MaTh MOKJIMBICTH /I MPUETHAHHS 10 HHUX
CUIBCHKOTOCTIOIAPCHKUX MAIIMH Ta 3HAPSAJL K 1O Mepeay Tak 1 Mo3axy
(HampuKJIaJ MoIepey HaBIMIYEThCS €MHICTh 3 HACIHHSIM YW JIOOPHBOM, a
103a/y arperat Juis IepeanociBHOIO OOPOOITKY Ta MOCIBY) Al 00pOOITKY
IpyHTy. BukopucTtanHsi TakuxX HOBITHIX TPaKTOPiB Ha 3aroTiBii CiHA YH
CiHaXy 3yMOBIIIOE MaTH H HbOMY, SIK TIOTIEpEy TaK 1 M03ady Ball BiIOOpY
MOTY>KHOCTI, 10 IO3BOJIUTH HABIIIYBAaTH KOCapku 1 npueanyBatu 10 BBII.
Jlanuii MaIWHHO-TPAKTOPHUM arperaTr AO03BOJUTH 30UIBIIWTH LIUPUHY
3axBaTy, II0 B CBOIO 4Yepry 30UIbIIUTh MPOAYKTHUBHICTh, Ta KUIBKICTb
MPOXO/IiB M0 1MoJt0. Hemano BaxMBy poJib MOBUHHO NPUAUIATUCH A0 TAKUX
TPaKTOpPIB 1 B MUTAHHSAX €pProHoMiku. OTJsSI0BICTH OINEpaTopa TaKoro
TpakToOpa MOBUHHA OyTH MaKCUMAJILHOIO.

[IpoanamnizyBaBiu [HTepHET Ta iHOpMaIIiiiHi JKepesaa MU 0a4uMO 1110
OUIBIIICTh 3aKOPJIOHHUX BUPOOHHUKIB TPAKTOPIB BUITYCKAIOTh TPAKTOPHU 3
TaK 3BaHOIO «KJIACUYHOIO CXeMOI0». TOOTO nepeiH1 Kojieca BeIeH1 MEHIIIOTO
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J1aMeTpy, a Beydl 3aJiHi — O1IbIIOTO.

upokoro mnomupeHHss HaOyIW TPaKTOpU 3 yciMa MPOBITHUMHU
Kosnecamu. [IpuyoMy 3 METOIO MONIMIIEHHS TATOBO-3UIMHUX SKOCTEH,
MIBUIIEHHS BaHTAXXOIMIIHOMHOCTI Ta 3aBAaHTAXEHHS JBHUTYHA TMEpeaH]
KoJIeca BUKOHYIOTh 13 30UIBLIEHUM [1aMETPOM Ta MPOMOPLUIHHUMHU IO
mupuHi Ta Komii 13 3amgHiMu. OmpHOYacHO (ipMH  TPOJOBXKYIOThH
YAOCKOHAIIIOBAaTH  KOHCTPYKINI Takoi CXEeMH, M0  BIAPI3HAIOTHCS
KOMIIOHYBaHHSIM JIBUTYHa, KaOiHM Ta IHIIMX arperaTiB, HasBHICTIO
JOIAaTKOBUX 30H HABIUIYBaHHS, pPO3BUHEHOI CHUCTEMOIO  BiOOpYy
noTYy>XHOCTI [1].

s xpamoro 30epexeHHs POII0YOr0 BEPXHBOTO IIapy IPyHTY
TpakTopaMm HEOOXIAHO MiJ YaCc BUKOHAHHSA, 3 CUILCHKOTOCIOAAPCHKOIO
MAaIlIMHOIO, OTepallii 3MEHIIIUTH KIJIbKICTh XOJIOCTUX PYXIB MO MO0, & CaMe
Ha TIOBOpPOTax 1 po3BopoTax. ToMy 70 BHPOOHHKIB TPAKTOPIB CTABUTHCS
BHUMOTa 10 30UTBIIICHHIO €HEPTeTUYHUX 3aC00IB HE «KIACUYHOI CXEMU», a
100 TPAKTOPH BUITYCKAJIMCh 3 IEPEIHIMH 1 38 THIMH KEPOBAHUMHU KOJISCAMH,
Kl O JaBaji MOXJIMBICTB MiJI 4ac MOBOPOTY YH PO3BOPOTY OIMHUCYBATH
MeHI1y TpaekTtopito. Illo B cBOO uepry 103BOJIUTH TAKUM €HEPreTUYHUM
3aco0aM MOKpAIIMTA MAaHEBPEHICTh Ta 3MEHIIIUTH MOMIKOKEHHS POCIIMH Ha
IOBOPOTHUX CMYTaXx.

3MiHa KOHCTPYKIlli TpakTopa TMOB’si3aHa 3 MWOro ManOyTHIMU
JOCTIPKEHHSIMIA KOHCTPYKTHBHUX Ta €KCIUTyaTallliHUX XapaKTEePHUCTHUK, a
OT’)KE€ 1 BIJNOBIAHO pO3pPaXyHKIB TE€OMETPUYHUX, KIHEMAaTUYHUX Ta
JUHAMIYHUX XapaKTePUCTUK. 31 30UIBIIEHHAM KyTa MOBOPOTY KOJIIC,
B1JI0YBAETHCS 3MEHIIEHHS pajilyca MOBOPOTY MalIMHU. TpakTOpHMIA arperat
B SKOMY SIK MEpeIHi Tak 1 3aJHl KoJieca KEepOBaHi, MPU OJHOYACHOMY
MOBOPOTI JJAHUX KOJIIC, J03BOJISIE 3MEHUINTHU B JIBa pa3H pajlyc MOBOPOTY B
MOPIBHSIHI 3 TPAKTOPOM B SIKOTO K€POBaH1 TUIHKHU MEPEIH1 KoJeca.

Onnak, peanizailisi pajiyca moBOpoTy, 110 33JIa€ThC T€OMETPUUHUMU
napamMeTpamMu, Moke OyTu OOyMOBJI€Ha JIMIIe TP BUKOHAHHI
CITIIBBIJIHOIIIEHDb, 1110 BU3HAYAIOTh CHJIOBY B3a€EMOJIII0 KOJIC 3 JIOPOTOIO.
Pa3zoM 3 TuM, 111 CIIBBIAHOIICHHS 3ajeXKaTh BiJ pajilyCy MOBOPOTY, TOMY
CHIJIBHO 3 TEOMETPUYHUMHU TapamMeTpamu Clij MpoaHaiizyBatu (hakTopw,
110 BILTMBAIOTH MPH IMMOBOPOTI HA CHJIM Ta MOMEHTH Ta OI[IHUTH CTYIIIHb iX
HAOMMKEHHSI 10 TPAaHWYHUX BETUYMH. Benukuii BIUIMB HA MOBEPTAHICTH
YUHUTH OMIp PyXy Kojic. YuMm ripii JoposkHI yMOBH 1 Oi1bIIe KOe(IIieHTH
OTIOPY KOYEHHIO KOJiC, TUM OljIbIlie HEOOX1IHI A PyXy MO3I0BXKHI peakiii
1 KpyTHI MOMEHTH 1 TUM MEHIIIE 3aJIUIIA€THCS 3a1ac MUTOMOI OKPY>KHOT CHITH
Mo Ts31, sIKa MOXe OyTH peani3oBaHa MaIlWHOIO, TOOTO 3 IMiABUIICHHSIM
OTNIOpY PYXy MaIIMHU 30UIBIIYETHCS MIHIMAIBHO 31MCHEHUN pajalyc
noBopoty [1].

Haiibinpiie A0CiKEHHs] KPUBOJIHIHHOTO pyXy TpakTopa 3 yciMa
KEpOBaHMMHU Ta BEAYYMMH KOJIECAMH I10 MMOBEPXHI MOJIA 3pOOMB HAYKOBEIlh
['ycbkoB B. B. 31 cBoiMU HayKOBUAMH. ABTOpaMu 0YyJIO CKIAJAEHO PIBHSIHHS
PYXy TpakTopa, sike JO3BOJIUTH B MOJANBIIOMY IPOBOJAUTH JOCTIKEHHS Ta
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CTaTUYHY Ta JWHaMIYHy KepoBaHicTh. I[IpoBeneHuii anamiz OaraTbox
HAyKOBHMX TMpalp II0Ka3aB, II0 OCHOBHHUMH KPHUTEPIAMU MJS OLIHKU
KEPOBAHOCTI TAKUX TPAKTOPIB €: MiJ Yac KPyroBOro PyXy MO MOJIO MOBUHEH
OyTH MiHIMaJIbHUM pajiyc; MIBHUAKICTh IOBHHHA OYTH TakoKo 1100
HE3MIHIOBaJIa KpPUBM3HY TpaeKTOpii pyxXy; CWia TATHM IMOBUHHA OyTu
JIOCTATHBOIO J1JIs1 BUKOHAHHS TAKOTO MaHEBPY, 1 HEMAJIO BaXJIUBUM (PakTop,
1€ KOC(IIIEHT 3UIMHOT CUJIU 3 TPYHTOM.

[Tig gac pyxy TpakTopa, a camMe WOro MOBOPOTY, MOKHA BHUKOHATH
HACTYIMHUMHU CHoco0amMu: 3MiHA TIOJOKEHHS KEpPOBAHOCTI KOJIC B
TOPU3OHTANIBHIN TUIONIMHI, 3MIHOKO KPYTHUX MOMEHTIB OAHIET 3 CTOPiH (Ha
MPUKJIAAl TYCEHUYHOTO TPAKTOpa) Ta 3MiHA MOJIOKEHHS TPAKTOpa, a came
OJIHI€T YaCTUHU O BIJIHOIICHHIO 4O 1HIIO].

Henonikamu crioco0y moBOpoOTYy TPAKTOPIB 3 KEPOBAHUMHM KOJIECAMHU €:
BIJIHOCHA CKJIQJIHICTh IPUBO/IY KEPMOBOTO KEPYBaHHS, OCOOJIMBO y MaIlTuH
3 yciMa KEpOBAaHUMHM KOJIECAMU; TPYJHOII OTPUMAaHHS Majoro paaiycy
MIOBOPOTY; 301TIBIIIEHHS MiHIMAJIBHOI KOJII1 TPAKTOpa, MPH K1/ MOBEPHEHI Ha
MaKCUMaJIbHUI KyT K€pOBaH1 KoJieca He CTOCYIOThCS KiCTsika TpakTopa. L1
HEJIOJIIKK 0COOJIMBO CYTTEBI IIPU KOJIecax BEJIMKOTO aiametpa [1].

Bucnoeku. JIns mOKpallieHHS KEPOBAHOCTI E€HEPreTHYHHMX 3aco0iB
HEOOXI1THO YJAOCKOHAIIOBATH KOHCTPYKIIIIO PYJIbOBOTO KEpyBaHHs, 3 yciMa
KEpOBAaHMMHU KOJE€camMH, Ta BUOMpPATH B 3aJI€KHOCTI BiJl MOBEPXHI IPYHTY
croci0 pyxy mijJ 4ac BUKOHAHHS CUIbChKOTOCIIOIapChKO1 Omepartii.

Cnucok eukopucmanux oxcepen.

1. bense A. H. IloBbimienue 3¢@dexkTuBHOCTH PabOThl MaIIMHHO-
TPaKTOPHBIX arperaToB Ha 0a3e MHTETPAIBHBIX YHHUBEPCATHHO-TIPOTANTHBIX
KOJIECHBIX TPaKTOpPOB: JucC. JOKT. TexH. Hayk: 05.20.01 / benser A. H.
Boponex, 2019. 356 c.
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Ilocmanoeka npoéaemu. Ha croromHimHIA JeHb B YKpaiHi
3aCTOCOBYIOTh TMEPEBAXXHO PYYHHI Ta HaIIBMEXaHI30BaHUU 1 AyXe PIAKO
MEXaH130BaHMI CTIOCOOU CaIHHS YaCHUKY, KOXKEH 3 AKMX Ma€ CBO1 IlepeBaru
1 HEJIOJIIKU. 30KpeMa PYyYHUN — XapaKTepU3y€eThbCsl 3aCTOCYBAHHSIM PYUYHOI
npatli 3 BUKOPUCTAHHSIM npi6H0ro PEMAHEHTY. 1oro 0CHOBHOIO TIEPEBATOIO
€ 3a0e3neueHHs CTop0r01 OplCHTaHII 3y61<113 YACHUKY JIEHIIEM BHH3, 2
POCTKOM BBEpX, IO MIABHUIIYE SIKICTh 1 TOBAapHY I[IHHICTh MallOyTHHOTO
BPOJKAr0, IPOTE BiH Ma€ CYTTEBI HEAOJIKH — IMIBUIICHY TPYIOMICTKICTh Ta
HU3BKY TPOIYKTHUBHICTb.

HamiBMexani30BaHui crociO BiA3HAYAETHCA MEXaH13aIl€r0 OaHIel a00
JEKUJIBKOX OCHOBHHMX OIepalliii mpolecy cCaJiHHsS Ta 3aCTOCYBaHHSAM PY4YHOI
mparl Ha OKpeMHUX JOMOMIXHUX (a00 OCHOBHHMX) orepallisx. B 3amexxHocTi
BiJl BapiaHTIB BHUKOHAHHS IIOTO CIOCOOY Tak0X MOXIJIHMBE CTOPOTe
OpI€HTYBaHHS 3yOKiB YaCHUKY JIEHIIEM BHH3, a POCTKOM BBEpX IiJ 4Hac ix
0e3mocepe/THbOr0 BCTPOMJISIHHS B TPYHT. Marouu meBHI mepeBaru Haj
PYYHUM CaJIIHHSAM, BCE X TaKd 30€pIiraroThCs 1 OCHOBHI HOTO HENOJIKH, a
caMme 3HauHa TPYJOMICTKICTb, MOPIBHSHO HU3bKa MPOTYKTHUBHICTb.

[IpuknagoM HamiBMEXaHI30BaHOTO CaJiHHS YaCHUKY € BUKOPUCTAHHS
JIBO-, YOTUPHUPSIHUX CA/PKATIOK, TPUETHAHNX J0 CHePreTHIHHX 3aC001B Pi3HHX KJIaciB.

OCHOBOIO KOHCTPYKIIIi YOTUPHUPATIHOT ca/pKaiku € pama 4 (puc. 1), Ha
K1 3MOHTOBAHO JiBa SIIMKKU | i 30epiraHHs MOCAaJAKOBOTIO Marepiany,
YOTUpU CAJWIbHI amapaTtv y BUIJIAIl JUCKIB, 13 3aKpIIUVIECHUMH Ha iX
MOBEPXHAX CTaKaHaMH JUIsi 3yOKiB, CTUIBKM X OOpO3HOYTBOpIOBadYiB 35,
3aropTadiB 6, KOTKIB 7 Ta Kpicen 3 aJis npamiBHUKIB [1].

[1i1 yac TEXHOJOTIYHOTO MPOIeCy POOOTH KOXKEH MpaIliBHUK 3a0upae
3yOKH 13 sIMKa 1 BCTPOMJISIE iX Yy CTakaH KoJjeca, 1o o0epTaeThCs.
OnHouacHO OOPO3HOYTBOPIOBAY PO3KPUBAE TPYHT 1 HACIHHS MOTPAILISE B
HBOTO B MOMEHT, KOJIM BUMA/IA€ 3 CTaKaHa i JII€I0 CHIIN TSKIHHS.

1 — smuk HaciHHEBUM; 2 — cagwibHUN amapaT; 3 — poOode Micle
(xpicIo) mpariiBHUKA; 4 — pama; 5 — 60p0o3HOYTBOpIOBAY; 6 — 3aropray; 7 — KOTOK.

Puc. 1. 3arajgbHuil BUIJIS]A MAIIMHU JIsi HANiBMeXaHi30BaHOIo
CaJliHHAl YACHUKY
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3aropradui, 1110 PyXarOThCs 110331y HAKPUBAIOTh 3yOKH 3eMJIEI0, a KOTKU
YIIUTBHIOIOTh TIOBEPXHEBUH IIap y 30HI CaJiHHA. 32 BUKOPUCTAHHS TaKoi
MAaIIMHUA 3MEHIIYETHCSI IMOBIPHICTh MOUIKOKEHHS 3YOKiB, 3MEHIIYIOThCS
OrpiXyd dYepe3 He MOTpaAIUISIHHS 3yOKIB Yy CTakaHU, 30epira€Tbcs 3aJaHa
BIJICTAaHb MK HACIHUHAMHU y PAIKY. AJie MOTPANUBIIM B IPYHT HACIHHSA
MOBOJUTHCS HE KEPOBAHO 1 Miclle HOTo PO3MIIIEHHS Ta MO3UIIIOBAHHS B
OCHOBHOMY CTa€ 3aJI€KHUM BiJ poO0TH OOpO3HOYTBOPIOBAYIB Ta 3aropTayiB
3 KOTKaMHU.

MexaHi30BaHUM CIIOCIO XapaKTEPU3Y€EThCS MEXaHI3alll€l0 OCHOBHUX 1
JOTIOMIXKHUX ~OIEepalliii TEXHOJOT1YHOrO TMPOIECy CaalHHS YacCHUKY;
nepeBaru cnocoOy: 3MEHIIECH1 3aTpaTH Ipalll, MiABUIIEHA MPOIYKTUBHICTD;
HEJIOJIIKA Croco0y: BIJCYTHICTh CTOPOroi oOpieHTalii 3yOKIB YacCHUKY
JICHIIEM BHH3, 2 POCTKOM BBEpX.

B Vkpaini nns cagigas 3yOKiB YaCHUKY MEPEBAKHOTO BUKOPUCTAHHS
HaOyJM MaIliHW, TPU3HAYEHl JJIS arperaTyBaHHSA 3 MOTOOJIOKaMu Ta
MajorabapuTHUMH TpakTopamu [1].

Mectupsinna camxkanka kommanii «Arpomam» (YkpaiHa) Mae Tpu
Oynkepu 1 (puc.2) BcepeauHi KOXHOTO 3 SKMX PO3MIIIEHI JBa CaAMIIbHI
anaparH JIOKEYKOBO-IUCKOBOro tumy 2 [2]. Lle aBToMaTnyHa MalvHa, 10
HaBILIY€THCS HA €HepreTUyHi 3aco0u kiacy 1,4, obiagHana 1BomMa OMOPHO-
MPUBOJHUMH TMHEBMAaTUYHUMHU KojiecaMd 4 1 OJIHOYACHO 13 CaJiHHAM
YaCHHUKY BHOCUTb B PSIKM MiHEpaJibHI J00pHUBa TYKONPOBOJAAMHU &
MHEBMATUYHOI pO3MOALIbHOT cuctemu. Capkaika Mae KuUIerno1i0Hi
COIITHUKHU (OOpO3HOYTBOPIOBaYl), 3’ €HaAHI 3 CAJAMJILHUM arapaToM HaclHHE-

1 — Oynkep; 2 — caawIbHUN anapar; 3 — COITHUK; 4 — KOJIECO OTIOPHO-
MPUBOJIHE; 5 — paMa; 6 — 3aroptay; 7 — HACIHHEMPOBII; 8§ — TYKOMPOBIJ.

Puc. 2. 3aranbHuil BUTJIA KOHCTPYKIiH BITYN3HAHOI MAILIMHUA JIJISI
MPOCTOr0 MEXaHI30BAHOI0 CA/NiHHA YACHUKY KOMIAHII «ArpoMan»:

npoBoaamu 7. Taka KOHCTpyKIlisl 3a0e3medyye JI0BOJI TOYHE YKJIaJaHHS
HAClHHS Y BU3HAUEHY 30HY psjKa, aje He 3a0e3rnedye Woro opieHTallli B
TPYHTI.

Bubip cnoco0y mocaaky 3aJIeKUTh BiJl IO YaCHUKY 1 HasIBHOCTI
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pob6ouoi cunu. Pyynuii 1 HarmBMeXaH130BaHU ClIOCOOU CaliHHS

3a0e3MevyI0Th OPIEHTYBaHHS 3yOKa YaCHUKY JOHIIEM (KOPIHHSIM) BHU3,
TOOTO BEPTUKAJIbHY MOCAJKy, a MPOCTUIl MEXaHI30BaHMW HE 3abe3mneuye
Take OpleHTyBaHHSA. MeTa: MOCHIIUTH BIUIMB Opi€HTAIll 3yOKiB Mif dYac
Ca/IiHHS Ha PICT YaCHUKY 1 (POpMYBaHHS TOJIOBKH.

Ocnoeni mamepianu 0ocnioxycenna. Y capxaikax sl IMOCAJIKU
YaCHUKY OOpo3eHKY (OPMYIOTh COIIHWKH HApaJbHUKOBOTO THUIIY:
MOJIO30BU/IHI, KIJIEBU/IHI Ta aHKEPHI 3 TYIUM YU TOCTPUM KYTOM BXOJ[KEHHS
B rpyHT [3]. Mani comku QopmyroTh OOpO3€HKY TPHUKYTHOI abo
TpaneueBuHo1 popmu 6€3 HanexXHOTo (PopMyBaHHS JIokKa. 3a JAHUX YMOB
3y0OOK YaCHHUKY IaJla€ Ha JHO OOpO3HU 1 Mij JII€I0 Baru 3aiiMae BUINAIKOBE
NoJIOKEHHS. SKIo po3risiHyTd hopmy 3yOKka (puc.3) sk 4aCTHHY Ky, TO
0aunMo 1m0 (poHTaTbHA MPOEKIis 3yOKa € piBHOOEIPEHUN TPUKYTHUK B
OCHOB1 SIKOTO € nyra kona (puc.3 a), a mpodinbHa Tpoekiiss — cdepa
(puc.3 6).

[IpoananizyBaBIl pO3TalllyBaHHS 3yOKIB YacHUKY B OOpO3EHII
TPUKYTHOTO 200 TPaNeneBUAHOTo Tiepepizy O0PO3EHKNU BUSHAUMITH MOKIIUBI
iX TOJNOXEHHS pUC 4: BEPTUKAIbHO, TOPU30HTAJIBLHO JI€Kayud OOKOM,
TOPU30HTAJILHO JIeKaul peOpoM BBEpPX, TOPU3OHTAIBHO JieXkKauu padpom
BHU3.

a — (hpoHTANIbHA MPOEKIIis; O — MpodiTbHA TPOEKITis
Puc. 3. ®opma 3y0ka yacHukyPo3TamyBaHHsi 3yOKiB YaCHMKY B
O0opo3eHui

a — BEpPTUKaJIbHO; O — TOPU3OHTAIBHO JEKauyd OOKOM; B —
TOPU30HTAJIBHO JIE)KAaYU peOpOM BBEPX; I — TOPU3OHTAIIBHO JIEKaYU peOpoM
BHU3

Puc. 4. PosramnyBaHHst 3yOKiB 4YaCHUKY B 00poO3eHLi

BignoBimHo 10 orpumanoi iHdopMalii BOCEHHM 3aKiald Jaociia. Y
MepIIii AeKal )KOBTHS Ha €KCIEPUMEHTAIBHIN MUISHIN MOCATUIN 3yOKH
JaCHUKY 03UMOTO 3 MKpsiasaM 30 cM rimbuHow 9 cM. B psinky npoenu
MOCAJIKy 3 P13HOIO Opi€HTalli€0 Mo 15 3yOKiB: BEpTUKAIBHO (KOHTPOJIHHUH)
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Ta TOPU30HTAIBHO JIe)Kauu BIAMOBIAHO OOKOM, peOpOM BHU3, peOPOM BBEPX
(puc. 5).

Puc. 5. Burasig aocaigHol AUIAHKE Ta 3yOKiB 110 PO3KJaJeHi B
0Opo3eHIi 3 BU3HAYEHOIO OPIEHTAIli€I0

v z[pyrm JIeKaJll JTUIHS MIPOBEJIM BUKOITyBAaHHS YACHUKY 3 JOCIHIIHOI
TUISHKYA 1 3aKjIajd Ha BUCYITyBaHHS. [liciisi TOBHOTO BHUCHUXAHHS JIUCTS,
CTeJa 1 TOJIOBOK OyJIO 3a3HAYEHO, L0 Bara roJioBOK BTPATHJIa OPIEHTOBHO
15-20 % Barm.

Byno mpoBeneHO MOPIBHSHHS POCIWH Ta Bard TOJIOBOK YacHUKY 3
PI3HOIO Opi€HTAIIEI0 3YOKIB BITHOCHO OOPO3EHKH M1 Yac MOCAIKH.

k110 11 BEpTUKAIBHOT TOCaAKU 0YJI0 BIIMIYEHO BEPTUKAIBHUMN PICT
1 mnpsame crebio, TO g TOPU3OHTAIBHOI TMOCAJAKUA CHOCTEpIraiu
BUKPHBJICHHS cTe0sa 1 (OpMyBaHHS TOJOBKHU Tij JESIKHUM KYTOM [0
BepTuKai (puc. 6 a, 6), mpu 11oMy Ghopma TOJIOBKH 1 3yOKiB HE BIAPI3HSIACS
B1JI TOJIOBOK 3 BEPTHKAJIBLHOIO TIOCAIKOIO (puC. 7).

[Iogo Baru rojoBOK, TO MPU TOPU3OHTAIBHINA MOCAMIll CIIOCTEPIraan
HE3HAYHY BTpaTy Baru Ha 5—7 %.

Bucnoexu. I1in yac MmexaHi30BaHO1 TOCAIKM B OOPO3EHKH TPUKYTHOTO
a00 TparneneBuaHOro Nepepi3zy 3yOKH YaCHUKY MOXKYTh MaTH BEPTUKAIbLHY
Y TOPU3OHTAJIBHY OpIEHTAlil0. 32 TOPU3OHTAJIBHOI OplEHTAIll 3yOKH
Jexarb B 00po3eHI O0KOM, peOpoM BBEPX UM PEOPOM BHU3.

JInsi  KOHTPOJIBHOI ~ BEPTUKAJIBHOI  MOCAaAKH  OyJ0  BIIMIYEHO
BEPTUKAJIBHUM pICT 1 mpsMme crebs0, a sl TOPU3OHTAIBHOI IMOCAIKU
CIOCTEpIrajgy BUKPHUBJICHHS cTeOaa 1 (pOpMYBAaHHS TOJIOBKH M JEIKUM
KyTOM JI0 BEPTHUKaJl, IPU LIbOMY (OopMa roJIOBKH 1 3yOKIB HE BiApi3HsIACH
BiJl (HOPMU T'OJIOBOK 3 BEPTUKAIHHOIO MTOCAIKOIO.

Bara ronoBok mpu ropusoHTaNIbHIN nocaari O6yna Ha 5—7 % Bija Baru
TOJIOBOK 3 BEPTUKAJIBHOIO MOCAIKOI0 3yOKiB.
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0)
Puc. 6. Burasa rojaoBkm 4YacHMKY 3i credjioMm mig uyac
TOPU30HTAJIBLHOI OpieHTalii 3yOuiB B 00po3eHui

a — BepTUKaJbHA Opi€HTaIlisl; O — rOpU30HTAJIbHA OpIEHTAIlld HA JHI
OOpO3EHKU: JIe’Kauu OOKOM; JiexKadu peOpoM BBEPX; JIe:kauu peOpoM BHU3

Puc. 7. BUriasix roJioBoK 4aCHUKY Ta 3yOKiB 3a pPi3HOI OpieHTaNil B
0opo3eHUI mix yac caxiHHdA 31 cTe0J0M Mix Yac caJiHHA

Cnucok eukopucmanux 0xcepen
1. Cemen O. f. AHani3 KOHCTPYKIIA MaIllMH ISl CaliHHS YaCHUKY.
Marepianu XVII Mi>kHapoIHOTO HayKOBO-TIpakTUIHOTO Popymy “Teopis 1
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MpakTUKa PO3BUTKY arponpOMHCIOBOTO KOMIUIEKCY Ta CLIBCBKHX
tepuropiit”. JIbBiB: Jlira-Ilpec, 2016. C. 254-261.

2. Caxanka, cesJIka aBTOMaTWdeckas i decHoka. URL:
http://prom.ua/p36318852-sazhalka-seyalka-
avtomaticheskaya.html#attributes block. (nara 3Bepuenns: 10.11.2022).

3. CinbChbKOroCNoAapchKi Ta MeniopaTuBHI MamuHu: [liapyunuk /
J1. T'. Boiitiok, B. O. ly6oposin, T. JI. [menxo Ta i1. 3a pen. 1. I'. BoliToka.
K.: Buma ocsita, 2004. 544 c.
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CURRENT CHALLENGES OF AVIATION IN INDUSTRY AND
AGRICULTURE

Volodymyr V. Kabaniachyi, Doctor of Engineering, Professor of the
Department of Aircraft and Rocket Engineering

Mykhailo Legeza, Bachelor student, specialty 134 «Aviation and rocket and
space technology»

National Technical University of Ukraine «lIgor Sikorsky Kyiv Polytechnic
Institute», Kyiv, Ukraine

Formulation of the problem. The economic sectors in their complex
form the gross domestic product of Ukraine and consist of industry,
construction, agriculture, trade, and management. The industrial sector uses
resources, semi-finished, and finished products for production. The aviation
industry is characterized by high-tech processes, scarce resources used in
such processes, and the professional skills of the personnel involved. Digital
technologies and artificial intelligence are expanding the possibilities of
using aerial vehicles. The classic triangle of industry, aviation, and
agriculture forms a new machine control system. The aim of the work is to
highlight the main problems of the interaction of the triangle of industries:
industry, aviation, and agriculture. The tasks of the scientific work are to
determine the role of national industry in the development of aviation, to
consider the main directions of the production of aerial vehicles, and to
determine the impact of aviation on the further development of agriculture.

The main research materials the key sub-sector of the economy is the
processing industry, which develops the gross domestic product of Ukraine
in 2021. It is equal to 61.3% of the total value of sold products [1]. The main
economic activity in the industrial sector of the economy is the production
of food products. It is equal to 16.3% of the total value of the sold products
of Ukraine, or UAH 585.1 billion. The second sector is metallurgy and the
production of finished metal products. It is equal to 17.8% or UAH 640.2
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billion of the total value of sold products in Ukraine.

Because aircraft imports increasing and economies declining over the
last ten years, metallurgy, engineering, and industry are raw materials for the
aviation industry. These industries create a vector of development in the
aviation industry: the production of aircraft components, helicopters, drones,
spare parts, and electronic media. The Ukrainian industry is more a part of
the supply of resources than a segment of the aviation goods and services
market. At the same time, the analytical agency Tractica provided a forecast
for the sharp growth of the commercial drone market (Fig. 1.)

3000 14

2500 12

2000 10
1500 Z
1000 A
500 )
0 B 0

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Revenue (in billion U.S. dollars) Drones sold (in thousands)

Fig. 1. Sales of commercial drones, 2016-2025 [2]

It is predicted that, the number of drones sold for commercial usage will
be 2.7 million units in 2025. The revenue from their sale will be almost four
times more compared to the income of 2021. Also, Tractica notes that the
world's leading drone manufacturers will have revenues of $5.3 billion at the
end of 2022. Scientists identify several reasons for the growth of the drone
market in the industrial market. One of the reason is a utilization of crafts
with an intelectual control. The second reason is the low level of fuel
consumption and lubricants compared to airplanes and helicopters, which
determines the use of alternative types of energy (Fig. 2.)

According to the report of the German consulting company Roland
Berger, the electrification of the automobile industry is taking place.
Moreover, the interest of energy companies in the electrification of air
transport is increasing. Roland Berger notes that 18% of all electrification
start-ups come from aviation companies and 46% from independent
researchers. Innovations are claimed to develop general aviation, urban air
taxi, business aircraft, and large commercial aircraft.

According to the classification of economic activities, the production
and repair of aircraft and flying machines have codes 30.3 and 33.16. [4]:

— production of aircraft for the transportation of goods or passengers;
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Fig. 2. Start-ups propelling the electrification of Aircrafts, 2021 [3]

— production of helicopters;

— production of gliders, hang gliders;

- production of airships, balloons, balloons;

— production of parts and equipment for aircraft;

- production of ground simulators for pilots;

- production of spacecraft and launch vehicles;

— production of intercontinental ballistic missiles (ICBM).

It should be noted that over the last decade, the volume of production

of air transport in Ukraine has been significantly reduced (Fig. 3.).
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Fig. 3. Production, repair and maintenance of air and space

aircraft, additional equipment, 2021, UAH million [5]
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The aerial vehicles and equipment volume amounted to UAH 3.5 billion
in December 2021. Such costs were directed to the repair of the equipment.
In general, aviation is not the core strategic branch of industry. In 2021, the
value of the volumes of manufactured products was equal to UAH 18.7
billion, or 0.5% of the total value of industrial goods. The cost of repairing
aircraft and related equipment provided the budget with an additional 1.14
UAN billion or 0.32% of the total costs.

Because of production processes and use of biological resources,
agriculture has different management monitoring systems in crop production
and livestock. In current conditions of agriculture, farmers utilize aviation
only to care crops. They monitor the results of growing and the degree of
damage to animals with the help of drones. When growing plants, small-
sized aircraft are used to cultivate fields with plant products, apply mineral
fertilizers, and fight fires in forest belts. Drones are used to control the
movement and preservation of herd stock during a free-range system of
animal care. In connection with long distances in the USA, aviation is
actively used to transport animals from one region to another, reducing the
time of transportation and the risk of animal death [6].

The aviation industry is quickly entering the market of services
provided by agricultural producers. All types of transport are used as much
as possible: low-power airplanes, helicopters, drones, and satellites.

Aviation has the strong demand among various types of aerial vehicles
in agriculture. First of all, aviation is used to care for crops. In the autumn,
the land is fertilized with liquid mineral fertilizers with the help of airplanes.
Small-sized air machines are actively used in the spring period for chemical
protection against pests and diseases. There are several types of revenue
generation from aviation service:

= aircraft rental for the period of tillage;

— provision of comprehensive chemical protection services;

- equipment leasing;

= repair and maintenance of farmers' own equipment;

— organization of aerial monitoring of crops.

The practice of airplane usage to transport animals is now actively
developed in the U.S. [10]. The main factors that make it possible to transport
livestock over long distances are:

— settings of the aircraft environmental control system (ECS),

— animal physiology,

= the environment at the airport and on the route,

— possibility of ground service.

The use of artificial intelligence in the control of drones provides an
opportunity for farmers:

- timely information about crop changes;

- reduces operational costs;

- improves crop quality;
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— permanent separate monitoring by fields;

— use of precise sowing of grain crops;

— use of irrigation;

- ensuring the safety of the use of machinery and equipment;

- increasing the yield of agricultural crops.

The use of helicopters in most cases is used in huge lands, where the
size of land plots exceeds 10 thousand hectares. It is also an effective practice
to use helicopters if there are broad gardens, forests, and forest strips in the
farm for a timely response to a fire.

Conclusions. The aviation industry is characterized by high-tech
processes, scarce resources used in such processes, and the professional
skills of the personnel involved. Because aircraft imports increasing and
economies declining over the last ten years, metallurgy, engineering, and
industry are raw materials for the aviation industry. The number of drones
sold for commercial usage will be 2.7 million units in 2025. 18% of all
electrification start-ups come from aviation companies and 46% from
independent researchers. Innovations are claimed to develop general
aviation, urban air taxi, business aircraft, and large commercial aircraft.
Aviation has the strong demand among various types of aerial vehicles in
agriculture. There are several types of revenue generation from aviation
service: aircraft rental for the period of tillage; provision of comprehensive
chemical protection services; equipment leasing; repair and maintenance of
farmers' own equipment; organization of aerial monitoring of crops. The
main factors that make it possible to transport livestock over long distances
are: settings of the aircraft environmental control system (ECS), animal
physiology, the environment at the airport and on the route, possibility of
ground service.
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CEKIIA 2. TEXHIKO-TEXHOJIOI'TYHE 3ABE3IIEYEHHA
BUPOBHUIITBA TA NEPEPOBKU NPOAYKIIII
POC/IMHHUIITBA TA TBAPUHHHUIITBA

VJIK 631.365

OCOBJIMBOCTI TPOLECY CYHWIIHHSA KAYAHIB
KYKYPY3U Y IPOTUTEYIEBOMY PEKUMI

Koros B. 1.1, n.1.H., mpod.,

Crenanenko C. I1.2, 1.T.H., C.H.C.,

Kaninigenko P. A3, x.1.1., go1.

axnao euwoi oceimu «Ilodinbcokuii Oepocasnuii yuisepcumemy, M.
Kam'saneyw-Ilooinbcokuii, Yxpaina

2[ncmumym Mmexaniku ma aémoMamuky azponpoMucioso20 6UpoOHUYMEd
Hayionanvnoi akademii acpapnux nayk Yrpainu, cmm. I nesaxa, Kuigcoka
001., Yxpaina

SBI1 HYbill Yxpainu «Hixcuncoxkuil azpomexuivnuii incmumympy, M.
Hixcun, Yxpaina

JlocnikeHHsT TMPOBEACHO 3 METOI BH3HAYEHHS OCOOJUBOCTEH
MpoIeCy CYIIHHSA KadaHiB KyKypyA3u y Iapi, IO BiAPI3HSEThCSA Bia
“eJIeMEHTApHOro”, aHali3y 3aKOHOMIPHOCTEH TmepeMilieHHs ‘“‘GpoHTy”
CYIIIHHS Ta JUIsl MOPIBHSUIBHOTO aHAI3y 1 BU3HAUEHHS IepeBar mpouecy
CYIIIHHS B IIApI.

Pe3ynbraT JOCHIKEHb CYUIIHHS KadaHiB KYKypyA3W BHXIJIHOI
Bosiorocti 28% (BosioroBmicTt 21,8 KI/Kr) mpu Temmeparypi CyIIUILHOTO
arerta 55°C 1 ioro mBHUIKICTH Ha BXO/I1 B map 1,0 m/c.

3a JaHMMM EKCIIEPUMEHTIB IPOBOIMBCS aHaji3 MPOLECY CYLIIHHS
TOBCTOTO IIapy Ka4yaHiB KyKypy/I3H, 1110 JT03BOJIUB BCTAHOBUTH HACTYITHE:

- PIBHOBOKHHMI BOJIOTOBMICT TpU CYIIIHHI KadaHIB KyKypyI3W Ha
cepennix Ttemmeparypax (40°C) moOpiBHIOE 3a  JTaHWUMH  aKaj.
JI. B. Iloropenoro Up = 8,5 Kr BI./KT CyX. MaT.;

-Ha BHcCOTI mapy Oimemr 0,25 ™M ycraHOBIIeHE 3OUIbIICHHS
BOJIOrOBMICTY Matepiany a0 40,4 Kr/Kr, 10 MEepeBUIIyE MOYATKOBUI
BOJIOTOBMICT Ha 3,7 Kr/Kr uu Ha 9,2 %;

- KpUTUYHUNA BOJIOTOBMICT MaTepiady MO BHCOTI Iapy B IIporieci
CYIIIHHA 3MiHIOBaJIOCS Bif 22,2 KI/KT 10 21,3 KI/KT 1 CEpeIHhOMY CKJIajo
21,76 Kr/KT.

- VTSl BU3HAYEHHS! KPUTUYHOTO BOJIOTOBMICTY 3aCTOCYBaJIM TpadiuHUit
METO/I, BBAXKAIOYH ITYKaHy TOYKY MePETUHAHHS KPUBOI CYIITIHHS 3 TIPSIMOO
JHIEI0, O BIAMOBIAA€ 00JIACTI MOCTIHHOT MIBUAKOCTI CyImiHHS. Takuit
METOJI A03BOJISIE YHUKHYTH TPa(iqHOTO YM YUCEIHHOTO AU(EPESHITIIOBAaHHS

NV . . . dUu . .
AJI1 TIOCTIMHO1 3aJICKHOCT1 HMIBUJAKOCT1 CYIITHHSA N =d— B1d BOJIOTOBMICTY
T
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U.

3 rpadikiB po3MnoaiTy BOJIOTOBMICTY (pHc.1) B I1api KauaHiB KyKypyA3U
BUJIHO, M0 B PEKUMI NPOTUTEUlil XapaKTEPHO EKCIIOHEHIialbHe
PO3MO/IIIICHHS BOJIOTU MPH CYIIIHHI 10 KOHIUIIIHOTO BosioroBmicty 0,163
kr/kr. [Ipu cymiHH1 10 piIBHOBaXKHOTO 3Ha4YCHHS, 1110 JopiBHIOE (0,009 Kr/KT)
PO3MO/I1T BOJIOTH JCLIO BIAPI3HIETHCA BiJl €KCIIOHEHIIabHOTO. ToMy mpu

00po011i TaHUX JTOCHIIIB BUKOPUCTOBYBAIOCH PiBHSIHHS [1]:
_ Ugp - 01
Vo = KCL—Up m— (1)
ne L — BenuyuHa MOCTIMHOTO (PPOHTY CYIIIHHS.

03
kKT

025

02

015 f’/
025 05 075 10 125 15 175 20 25
h

Puc. 1. Po3noais1 BOJIOrOBMicTY B IIapi Ka4aHiB KYKYPY/A3H B
npoueci CymiHHs 3 NPOTUTEYi€EBUM PeKMMOM

0,1

3BOJIOKEHHSI  BEpXHIX WIapiB  KayaHIB KyKypyA3Hd  MOXKIIUBO
BpaxoByBaTH BBeAEHHSAM a0 Bupasy (1) xoediumienty 3BojoxeHHa Ky
3HAYEHHsI SIKOTO MpPH BOJIOTOCTI KaudaHiB Kykypyas3u (30 %) nopiBHIOE
K,=1,096:

_ Ugp - 01

PospaxyHku, oTpuMaHi Ha OCHOBI aHAJI3y €KCIIEPUMEHTATBHUX JaHUX
IpOIIECy CYIIiHHS Ka4aHiB KYKYpY/JI3U B HEPYXOMOMY 1 pyXOMOMY IIapax 3a
dbopmyIior (2) moka3yroTh, 10 MIBUIKICTh MEPEMIIICHHS 30HU CYIIIIHHS B
HepyxoMoMmy 1api nopiBHoe Vg = 0,0851 m/rox, a B pyxomomy mapi V¢ =
0,0757 m/ron, TOOTO y pyXoMOMYy 11api 011k €(heKTUBHE.

BcranoBineno, 1o B peXUMI MOPOTUTEUll TMPU  JOCATHEHHI
KOHJMIIIMHOTO BOJIOTOBMICTY B MeEpIIid KaceTi MPOLeC CYIIIHHA OlIbII
“eKOHOMHUN” 1 3MIHIOETHCS, OCKUIBKM TIepIla KaceTa BHUIASIETHCS 3
YCTaHOBKH Ta 3aMIIIY€ETHCS APYTOIO KACETOIO, 0 MEPEMIIILYETHCS 3BEPXY 110
Hu3y. B npyriit kaceTi npoiiec CymiHHS BiJoOpa)kaeThCsl Bl BOJOTOCTI Uy
10 Uy TT0 €KCITOHEHTI b-c. Yac cymiiHHs Apyroi KaceTu CKIANae T, = T, — T,

BH3HAYAETHCS 13 CHIBBIAHOMICHHS [1]:

_ 1 U,—01 Up
T« = % ln—UK_Up (3)

OcCoOMMBICTIO MPOTUTEUYIEBOTO PEXUMY CYIIIHHSA € T€, IO IPOIEC
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CYIIIHHS, TOYMHAIOYH 3 IPYTOi KaCeTH, 31HCHIOETHCS B1Jl BOJIOTOBMICTY U,
BEJIMYMHA SKOT MEHIIIA 33 MOYaTKOBUI BOJIOroBMICT U; TOOTO, IpH CyIIIiHHI
HIDKHBOTO IIAPY BiIOYBAEThCA MiICYITyBaHHS APy, SKUA 3HAXOAUTHCS HaJl
HuM. [Iporec cymriHHA OKpeMHX KaceT XapaKTepU3YEThCS IUCKPETHUM
3MIHEHSIM BOJIOTOCTI MaTepially Ipu BUIIyYeH1 HUYKHBOI KACeTH.

HIBuakicTh mepeMilieHHS (QPOHTY CYIIIHHS BU3HAYA€ThCA Yepe3
TAHTEHC KyTa HaxWwily KpHBUX CYIIIHHA TEePEepaxOBaHUX Y BHIJISIL
3aJIeKHOCTI 3MIHEHHSI BOJIOTOBMICTY BiJ 4acy CyuriHHsS (tgo.) 1 TaHreHca
KyTa Haxuly KpUBUX PO3MOULY BOJOTOBMICTY 3a BUCOTOIO 1Iapy (tgoly):

du/ dt tgac
v = L4 o o 4)
gradu tgacy

CepenHIO IMBHAKICTh TEPEMIIICHHS (PPOHTY CYIIIHHS MOXJIHUBO
BU3HAUWTH, 3HAIOYM Yac 3a SKHA BHCYIIEHO N — KaceT 3 KayaHaMH.
BcTranoBieHo, 110 po3Mo/iJI BOJOTOBMICTY KauyaHIB KYKYPYA3U B PEXKUMI
IpOoTUTEUli MOke OyTH alpOKCMMOBAHO E€KCIOHEHI1aJbHOI 3aJICKHICTIO,
IO MIATBEPIXKY€E MPABUIIBHICTH TEOPETHUHUX MOCUJIaHb. MakcuMalbHe
pO3XOMKEeHHS He nepeBuitye 12%.

O6poOka maHMX MPOBEACHUX MOCTIAIB MO BU3HAYCHHIO PO3MOALTY
TEMIIepaTypy CYIIWJIBHOTO areHTa MpW CYIIHHI B PEXUMI MPOTUTEUll
[oKa3ye, 110 pO3MOALT TEMIEeparypu Moxe OyTH ampoKCHMOBAHO

EKCTIOHEHITIAJILHOIO 3aJICKHICTIO Y BUTJISIAL:
h

t =t — (t, — t) el (5)

ne to, ty — BIIMOBIAHO MOYATKOBE (BXiHE) 1 KIHIIEBE 3HAYEHHS
TEeMITepaTypu;
L — crana ¢ppoHTy CyIlIiHHS.

PiBusinas (5) MOXIMBO BUKOPUCTOBYBAaTH TIPH  BU3HAYEHHI
palioHaJbHUX PEXHUMIB CYLIIHHS KayaHiB KyKypyA3u, BHU3HAYUBIIH
3aJIeKHICTh TTOKA3HUKA BiJl PSXKUMHUX MapaMeTpiB MpoIecy.

BenuunHa mnocTiiiHOI (pPOHTY CyIIIHHA B HAIIOMY BHIIAJKy €
BEJIMYMHOIO 3BOPOTHOIO BifHOWIEHHIO p = K(/Vy, sika BU3HAauae po3noain
BOJIOTOBMICTY 3a BUCOTOIO 30HM CyIIiHHSA. BigmoBigHo mo [2] Benmmunna L
MoO>ke OyTH BU3HAUYECHA Ha OCHOBI €KCIIEPUMEHTAILHUX JIaHUX 32 (DOPMYIIOI0:

-1
L=he (np=*) ©6)
JI€ U— KOHIUIIMHHUI BOJIOroBMICT U, = 0,16 KI/KT.

3HarouM BeNMMYMHU Vg Ta L MOXIMBO BHU3HAUUTH MaKCUMAJIbHY
MIBUJKICTh CYIIIHHSA KayaHiB KyKypyI3d — KIHETHUHUN €KBIBaJICHT
MIBUIKOCTI CYIIHHS B TEpioJl TMOCTIHHOT MBUAKOCTI. Benuuuny

koedimierTa cymrinasa K. BusHaunmo 3a popmymnoro [3]:
K = X n o = O (7)
¢ Tk Ue - UP

1€ T, — 4ac 3aMiHU KaCeTH MPH 3HIKEHH1 BOJIOTOBMICTY KayaHIB KyKypy/I3H
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3 Uz no Ui, 3a ymoBH, mo U; — BIANOBIAa€ KOHIUIINHINA BOJOTOCTI
U=0,16 xr/xr.

OTpuMaHi 3aJ€KHOCTI HIATPUMYIOTh MPABWIBHICTh MNPUIYIIEHb 1
pe3yJIbTaTH TEOPETUYHOrO aHaMI3y 1 JO3BOJSATH MPOBOAUTH MOPIBHSIBHUIMA
aHalli3 TPOLECIB MPOTUTEYIEBOTO CYHIIHHS KauyaHIB KyKypya3u 3
BUKOPHUCTAHHSAM JIETEPMIHOBAHHUX 1 CTATUCTUYHOI MOJIETICH.

3acTocyBaHHS MPOTUTEUIMHOIO PEXUMY B3aeMoAli (a3 (kKayaHu —
CYLIMJIbHUM areHT) NpH CYIIIHHS KayaHIB KyKypyJ3W B HIUIbHOMY IIapi
J03BOJIsIE 3MEHIIUTU 3arpaTu eHeprii Ha 20-22% B TOpIBHSAHHI 3
TPaJAMLIHUM CHOCOOOM CYUIIHHS B HEPYXOMOMY Iapl OpH LbOMY
HalOUIbII €(EKTUBHO peaizyeThCs “BUCXITHUN’ TEMIEPATYPHUI pExXUM
CyWIIHHS — Oe3lepepBHE TMIJABUILEHHSA TEMIEpaTypu TMpU 3HIKEHI
BOJIOTOBMICTY KayaHiB, LI0 MO3UTHBHO BIUIMBA€ HA SIKICTh HACIHHA Ta
JI03BOJISIE MAaKCUMAJIBHO BIAIMPAIIOBATH CYIIWJIBHUNA areHT NpU peaizarlii
“M’SIKHX” PEKUMIB.

BcranogieHo, 101(0) HaNHO B edeKTHUBHE 3aCTOCYBaHHS
MPOTUTEUIEBOTO PEKUMY MA€ MiCIIe TIPH CYIIIIHHI KayaH1B KyKypy/I3H B IIapi
BUCOTOIO 2-2,5 M mipu ix BosioroBmicTi 27-30%. Ilpu 361bI11€HHI BOJIOTOCTI
kauaHiB Bumie 40% CyIIiHHS B pyXOMOMY MPOTHUTEHIEBOMY Iapi Malo
e(eKTUBHE.

Cnucok euxopucmanux oxcepen

1. KoroB b. 1. MojentoBaHHsI TEXHOJOTIYHUX MPOIECIB B TUIIOBUX
o0’ekTax micisa30upanbHOi 00poOKM 1 30epiraHHs 3epHa (cemaparis,
CYIIiHHS, aKTHBHE BEHTWIIOBaHHs, oxojomkeHHs) / b. 1. Koros, P. A.
Kaminiuenko, C. I1. Cremanexo, B. O. HIsuas, B. O. Jlicenpkuii. Hisxkun: T1T1
JIucenko M. M. 2017. 552 c.

2. Kotos b. 1., Kupuunpkuii C. P. Pe3ynbrat mopiBHJIBHOTO aHaJi3y
TEXHOJIOTIYHOT e(DEKTUBHOCTI CYIIHHS Ka4aHIB KYKypY/3H Yy MPsAMOTEUii 1
npotutedii. “broyuieTeHs HaykoBux npatlb [Ipulysxoks™, Ne 2, 2004. C. 32-42.

3. Valentyna Bandura, Boris Kotov, Sergey Gyrych, Volodymyr
Gricshenko, Roman  Kalinichenko, = Oksana  Lysenko  (2021)
IDENTIFICATION OF MATHEMATICAL DESCRIPTION OF THE
DYNAMICS OF EXTRACTION OF OIL MATERIALS IN THE
ELECTRIC FIELD OF HIGH FREQUENCY. Journal of Agricultural
Science 1 XXXII1 2021 8-16. DOI: 10.15159/jas.21.01.
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YK 664.692.084:621

3ACTOCYBAHHA YJIBbTPA3BYKY IIPU BUPOBHUIITBI
MAKAPOHHUX BUPOBIB

boromornos O. B., n.1.1., npod.,

I'ypewkwii I1. B., k.1.H., ipod.,

Isamenko C. I'., k.T.H., J01I.,

Henucenko C. A., K.T.H., JI01I.

epoicasnuii biomexnonociunutl yHigepcumem, m. Xapkis, Ykpaina

Ilocmanoexka npoonemu. B TenepiniHiii yac MakapoHH1 BUPOOH, IO
BUITYCKAIOTHCS B HAILII KPaiHU MAIOTh IIMPOKUN aCOPTUMEHT MPOAYKIIIT Ta
BEJIUKHI MOMUT cepe] CIoKKBauiB [ 1]. 3 HUM MOKHA IIBUJIKO IPUTOTYBATH
Ky, BOHU JIOBrO Ta rapHo 30epiraroThcs. OaHaK, mpolec BUPOOHUIITBA
XapyoBO1 MPOYKIIi B IIJIOMY Ta IIPECYBaHHS MaKapOHHUX BUPOOIB, SIK OJTUH
13 eTariB BUPOOHUIITBA, XapaKTEPU3Yy€EThCS BUTPATAMU €JIEKTPUYHOI EHEPrii
Ha MPOBEJICHHS Tpoliecy [2].

OnHi€ro 3 TOJIOBHUX JIeTaliell MEXaHI13My MPECYBaHHS € MATPHIIs, SKa
oesnocepeHbo 1ae GopMy MakapoHHUM BHpoOaM. B mporieci npecyBaHHs
Ta MPOXOMKEHHsS TIicTa dYepe3 (uUIb’epu MaTpulll BIIOYBA€ETbCS HOTO
IPWIAIIAHHS 10 CTIHOK ()OPMYBAJIbHOI LIUIMHU MATpPHIIl, 10 € OCHOBHOIO
MIPUYUHOIO YTBOPEHHS MOPCTKYBATOT MOBEPXHI C(HOPMOBAHMX MaKapOHHUX
BUpPOOIB.

MeTo1o IOCHIKeHb € BCTAHOBJICHHS PIBHS BIUIMBY YJIbTPa3BYKOBHX
KOJMBaHb IIBHJKICTh TPECyBaHHS MAaKapOHHOTO TiCTa B MPOIECi
BUPOOHMIITBA MaKapoHHMX BUPOOIB. lle 103BOJSUTH  BCTAaHOBUTHU
palioHaIbHUI TUCK MpECyBaHHs, 3a0€3MeYUTh HEOOX1IHY SIKICTh TOTOBOTO
MPOAYKTY 1 MiHIMAJIbHI BTpaTH MAacH ITiJ] 4ac MPOBEICHHS IIPOIIECy.

Ocnoeni mamepianu 0ocnioxycenna. Ilpu NpoxomKeHHI TicTa 4yepe3
G’ €pu IPUIUILUIMN TIPUCTIHHUHN IIap TICTa 3aJHMINAETHCS HEPYXJIMBUM,
JIPYTUH IIap BiAPUBAETHCS BiJl HHOTO 3 YTBOPEHHSM HAJPHUBIB 1 TPIIIUHOK,
K1 HaJIal0Th TOBEPXHI MaKapOHHUM BHUPOOaM IMIOPCTKICTh, IO 3HUXKYE
iXHIM TOBapHUI BHI, 301IBIIY€E BTPATy CyXHX PEYOBHH Yy MPOIIEC BapiHHS
BUPOOIB (CTYMiHb MYTHOCTI BapWUJbHOI pIAWHU) BHACIIJOK BiJIPUBY
3ayCeHIlB BiJ BUpPOOIB Ipu BapiHHI. BpaxoByrouu Te, IO TICTO JOCHUTH
B’SI3K€ BUHUKA€E MEXaHIYHa €Hepris Ha MOJOJaHHS CHUJ 3YETUIEHHS 4acTOK
TicTa M CO0010, Ha BIJPUBAHHS TICTa BiJ MPUIUILIOTO IO KAHAITY MaTPHI
€JIEMEHTAPHOTO I1apy, a TAKOX YIOBUILHIOETHCS IIBUAKICT BUIIPECYBAHHS
MaKapoOHHUX BHUpPOOIB, 10 3HMXKYE NPOAYKTUBHICTH Tmpeca. Tomy
3MEHIIIEHHS] TPWIMIAHHS TICTa JIO0 TMOBEPXHI (HOPMYBaJIbHMX KaHAJIIB
MaTpHIll J1a€ 3HAaYH1 TeXHIYH1 i eKOHOMIYH1 BUTOoAM [3].

VY nochiKeHHSX BUKOPUCTOBYBAIOCS OOpPOITHO BHIOrO (Kpymka) 31
BMICTOM CHUPOT KJIEMKOBUHU 26 %. JIOCIIIKyBaJIOCh MaKapOHHE BOJIOTICTIO
30...35 % 3 mpecyBaHHsM Horo 3a TUCKY J...10 MI]a.
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Jnst  ynbTpa3ByKOBOIO BIUIMBY 3aCTOCOBYBAJIM BHUCOKOYACTOTHUMN
yJIbTpa3ByKoBuil reHepatop «XBuisi-M» (monens Y3TA-1/ 22-OPB), mo
npaitoe 3 ammutityaow 10-40 MM, yactotoro 22+0,5 k['11, iHTEHCUBHICTIO
Bix 1,5...2,0 Br/cm Ta miacuiroBay yiabTPa3BYKOBUX KOJMBAaHb B MEXKax
22...60 xI'u. [l npoBeAeHHS TpOLECYy MPECYBAaHHS BHUKOPUCTOBYBAJIHU
Makaponuuii npec "MMUHNMAK-1".

[lin yac mpouecy mnpecyBaHHs (puc.l) yJIbTpa3ByKOBI KOJMBaHHS 3
yacToToro 22 kIl mepearoThCsi KOHIIEHTPATOPOM J0 MATPHIIl, KA TOYHNHAE
TaKOX 3/IACHIOBATH KOJHMBAHHSA, JMIIOYM HA MaKapoOHHE TICTO, IIO
npecyeTbest. EHepris mpecyBaHHSI NOTJIMHAETHCS IIapaMH TicTa Mif] €0
yJIbTPa3ByKOBUX KOJIMBaHb, OCOOJMBO MOBEpXHEBUMHU mapamu. [lig gac
OOTO B 3HAYHIM Mipi 3MEHIIYEThCS TEPTS MUK IIapamMH, YCYBAa€TbCs
HEPIBHOMIPHICTh PO3MOJIIY 3a OOCSTOM YacCTMHOK MPECOBAHOTO TICTA,
HOBITPSHUX NOP 1 HANIPY>KEHO-3aCTIMHUX 30H. [Ipu 1bOMyY yIIIJIbHEHHS TiCTA
JOCSITa€ CBOI'0 MaKCHUMAaJIbHOTO 3Ha4YeHHs [4, 5].

1 - mnpec wmakaponnuit "MHUHUMAK-1"; 2 - BumpomiHtoBad

yIIbTpa3ByKy; 3 — MaTpulls; *=— — PyX MakKapoOHHOTO TICTa; | - pyxy
NONEPEYHUX YIbTPa3BYKOBUX XBUJIb

Puc. 1. Cxema y1bTpa3ByKOBOI'0 BIUIMBY HA TICTO P NPeCyBaHHI
MaKapOHHHMX BHPOOIB Yepe3 0TBOPU MATPHULli

[lin bac mpecyBaHHA TOBEPXHS MaKapOHHUX BUPOOIB 3a PaXyHOK
yJIBTPA3BYKOBOTO KaMISPHOTO €(PEeKTy 3MOUYETHCS BUALICHOIO BOJIOTOIO,
00 B 3HAyHIA Mipi TaKOXK BIUIMBAE Ha 3MEHILECHHS TEPTS IOBEPXHI
IpecCOBaHUX BUPOOIB 3 (1JIb’€pamMu MATPHIIL.

JloBeieHO nocCHiKeHHAMH (puc. 2), mo npu (GOpMyBaHHI TICTa Ha
npecax 3HIKEHHS BOJIOTOCTI TICTa MPU3BOJAUTH A0 30LIBIIEHHS THCKY
npecyBaHHs (kpuBa 1), TOOTO A0 30UIBIIEHHA THUCKY KOHTAKTy TiCTa 3
MOBEPXHEI0 (POPMYBAIIBHOTO KaHaly W [0 3HWKEHHS MIBUIKOCTI
BUIIPECYBAaHHSA CHUPHUX BHUPOOIB, a OTXKe, 10 3OLIBIICHHS TPUBAJIOCTI
KOHTakTy. Ilpu 3acTocyBaHHI yJIbTpa3BYKy CHOCTEPIra€ThCsi 3MEHILEHHS
TUCKY TipecyBaHHs Ha 1,5MIla (kpuBa 2) mpu 3arajibHiil TeHJEH1ii, TOOTO
30UTBIIIEHHS ITBUKOCTI BUIIPECYBAHHS.

Bonorict MakapoOHHOTO TicTa — OAMH 13 JIBOX FOJIOBHUX MapaMeTpiB,
3a JOMOMOTOI0 SKUX MOXHa 3MIHIOBaTH B IMEBHUX Mexax (izuyHi
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BJIACTUBOCTI TICTAa, CUPUX MaKapOHHUX BHUPOOIB, BIUIMBAIOYM Ha SKICTh
npoaykiii. BHacTigoK 1bOTO 31 30UTBIIEHHSM BOJIOTOCTI 3HMKYIOTHCS
B'SI3KICTh TICTa i MILHICTh CUPUX BUPOO1B, 301IbIIYETHCS IXHS MIIACTUYHICTD

[4]

Puc. 2. 3anexnicts THCKY BUNIpecyBaHHs — 1 (0e3 yabTpa3Byky); 2 (3
YJIbTPa3BYKOM)

Bucnoeku. JloCIKEHHSIMU BCTAaHOBIICHO, IO 3a BOJIOIOCTI
MakapoHHOTO Ticta 32%, Ta temmepaTypu 45°C paiioHaJbHUM THCKOM
npecyBanHs € 6+0,5MIla npu 3acTocyBaHHI yJIbTPa3ByKy 3 aMILTITYI0IO
A=30 MKM, MO crpus€e MIABUIICHHIO aare31iHOI MIITHOCTI MaKapOHHOTO
TiCTa, 3MEHIIIEHHIO TPYIKYBaHHS TICTOBOT MacH BOJIOTICTIO 32 %, MiABHUIILYE
MIBUIKICTh TMpecyBaHHa Ha 20 MM/C, MO TPU3BOAWTH N0 3O0ITLIICHHS
IPOAYKTHUBHOCTI MaKapOHHOTO Tpeca.

Cnucok euxopucmanux 0xcepen

1. denucenko C. A., [Bamenko C. I'., bapnakos B. C., Mypatos M. O.
Jlo mnuTaHHS pO3MIMPEHHS AaCOPTUMEHTY MaKapOHHMX BHUPOOIB Ha
HIANPUEMCTBAX Majoi MOTYXKHOCTI. Marepiaiii MIKHApOAHOT HAayKOBO-
npaktuyHOi KoH(pepeHiii “CydacHa i1H)XEHEpis arponpoOMHUCIOBUX 1
xapuoBux BupoOHunT” Xapkis: JIbTY, 2021. C. 13-14.

2. I'ypeekmii I1. B., Tokomos IO. 1., Iamenko C. I'., JJomuia M. 1.
JlociIKeHHST €eHePTOBUTPATHOCT] TEXHOJIOTTYHOTO MPOTIECY MTOMENTY 3epHa.
Bicauk  XapkiBChbKOTO  HAIIOHAJTBHOTO  TEXHIYHOTO  YHIBEPCHUTETY
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64.

3. bangaeB P. B., Pamxenapan I1. I1. [Ipumenenus yapTpasByka. M.:
Texnocdepa, 2006. 576 c.
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MaKapOHHBIX U3JeMUid B Tojie yhpTpa3Byka CO. TE3MCOB JIOKJIAJ0B
KoHTpecca MoioabIx yuéHbix. CII0, 2014. Beim. 4. C. 92-94.
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V]IK 693.546

OBI'PYHTYBAHHSI TEXHOJIOT'TI OTPUMAHHS
PUIIMHOBOI OJIII

Kypasens /1. I1., n.1.H.,

bounmap A. M., K.T.H.

Taspiticokuii Oepaicasrull acpomexHon02IYHUL YHIBepcumem imeHi /[mumpa
Momopnozo, m. 3anopidxcocs, Yrpaina

[IpoBeneHuii aHami3 JiTepaTypHUX JHKEpeEI, MaTeHTHUX MaTepialiB i
CYyYaCHHUX TEXHOJOTIH nmepepoOsIeHHs] HACIHHS PUIIMHU HA PULIMHOBY OJI1IO
Ta KOPMOBY MaKyXy JIO3BOJIHJIM BHSIBUTH TIE€peBard W HEJOJIKH KOXKHOI 3
TEXHOJIOT1M 1 OOIpYHTYBaTH BJIOCKOHAJIEHY TEXHOJIOTIIO 1 YCTaTKyBaHHS
niepepoOJICHHs] HACIHHS PUITMHU TSI MiHI-3aBO/IIB.

Bci icHyro41 TeXHOJIOT1T BUKUMAHHS OJ1i1 3 HACIHHS PUIIMHU 0a3yl0ThCS
Ha JIBOX METO/aX — TMPECYBaHHS Ta EKCTPAKIls — SIKI BUKOPHUCTOBYIOTHCS B
TEXHOJIOT1i CAMOCTIMHO a00 B CHIOJTyUSHHI OJTHOTO 3 IPYTHM.

Cy4acHi BUCOKONIPOIYKTUBHI 3aBO/IM 3 IEpepOOICHHS HACIHHS PUITUHU
IPALIOIOTh 32 CXEMOIO IONEPEIHE MPECYBaHHS — EKCTPaKllis — BOJIOTO-
TEIUIOBA AETOKCUKAIIISl pUITMHOBOI MaKyXH.

BuBueHo 10cBija nepepoOIeHHs] HACIHHS PUIIMHU Ha PULIMHOBY OJIIO 32
CXEMOIO: TIOTIEPEIHE MPECyBaHH — EKCTPAKIIisl, SIKa BUKOPUCTOBYETHCS Ha
3aBogax PecnyOmiku MonnoBu (benbubkuil 0oN€XKUPOBUM KOMOIHAT,
ATaKChKUN OMIEEKCTPAKIIMHUI 3aBOT).

Tak, 3 1968 p. B Monzaascekiit PCP ocBo€Ha TexHOIOT1s TepepoOIeHHs
HACIHHS PUIIMHHM 3a CXeMoOw: (oprpecyBaHHS — €KCTpakiisa. Skiio mnpu
nepepoOJIeHH] TPECOBUM CITOCOOOM 3arajbHl BTpaTH oii ckiamm 2,8 %, To
BXKE€ B IMEpIIMHA PIK MICHS TEepexojly Ha EKCTPaKIIWHHWK Croci0 BOHH
3Hu3uIuCs 10 1,24 %. Ane npoyKTUBHICTh MOJEPHI30BAHUX €KCTPAKTOPIB
H/I-1250, mmpoko 3acTOCOBYBaHMX Ha BITYM3HSIHUX OJIE€EKCTPAKIIMHUX
3aBojax, craHoBUTh 500 T/700y 3 mepepobIieHHs (OPIPecOBOrO MENOCTKA
B IIepepaxyBaHHI Ha HACIHHS COHSIIHUKA 1 I MaJOTOHHAXHOTO
BUPOOHUIITBA HE MOKE OYTH BUKOPHUCTAHO.

OCK1JIbKY PUITMTHOBA OJIis1 HE PO3UMHAETHCS B OCH3MHI IIPU TEMITEpaTypi
20-25° C, To B mepuInx eKCTPaKIIHHUX JIIHIAX 3aCTOCOBYBAJIH K POZYUHHHUK
TeXHIYHUHN quxioperad. Hamami 3a TunmoBoro cxemoro Ha miHii H/-1250 ax
PO3UMHHUK 3aCTOCYBajJIN OCH3MH, MOMEPEAHBO MIAITPITHIA A0 TEMIIEpaTypH
60-65° C. Ilpu excrpakmii oJii 3 TMEIIOCTKA OJIHHOI CHUPOBHHH
eKCTParyrThCsl PEUOBUMHHU, HeOakaHl i BUKOPHUCTAHHS OJIEPKYBAHOTO
npoaykTy. Tomy He0OXiHE JOAATKOBE OUMIIECHHS €KCTPAKIIIMHOI OJIii, 1110
ICTOTHO YCKJIaJHIOE TEXHOJIOT1H0 BUPOOHUIITBA.

BuBueHHsI TeXHOIOT1H 1 KOHCTPYKIIIM TE€XHOJOTIYHOTO yCTAaTKyBaHHS,
K€ BUKOPUCTOBY€ThCA dipMamu ,,Alimenta” (Itanis) 1 koHuepHom ,,Krupp”
(I'epmanis) 1s MOTY>KHUX BUPOOHUUTB (32 THC. T/pIK) MOKa3ajlo, M0 Ha
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ChOTOJ[HI BUKOPUCTATH 1X MPAKTUYHO HEMOXIJIMBO, TOMY IIO I[IHA 3aKYIKH
yCTaTKyBaHHS JJIsi Takoro 3aBofy ckiamae Oiunst 10 muH. momapis CIIA B
minax 1990 poky.

Po3pobiene TexHIKO-€KOHOMIYHE OOIpYHTYBaHHA ¥  BHMBUYCHHS
CBITOBOI'O JIOCBIY MOKa3aid, 10 i1 YKpaiHU HAMTOIUIBHIIIUM € LUIIX
MOCTYIIOBOTO CTBOPEHHS CITKA MAJOTOHHAXHUX BHUPOOHUITB (MiHi-
3aBO/IIB) 3 JOOOBOIO MPOTYKTUBHICTIO MPUOIM3HO 12 — 15 T 3a BUXITHOIO
CHUPOBUHOIO.

Take pimieHHss Mae ¥ 1HIII TepeBaru: Jerme 3a0e3NeuynuTd
¢diHaHcyBaHHS Ta OyAIBHULTBO MiHI-3aBOJly, 3MEHILECHHS PajlycCiB
NIepeBE3CHHS.

3 HapoIlllyBaHHSM OOCSTIB BUPOILYBAaHHS HACIHHA PHUIMHU MO>KHA
CTBOPIOBATM MEPEXKY MIHI-3aBO/IB y 3amopi3bKiil, J[HIMponeTpoBChKiH,
XepcoHChKIM, MukomaiBebkid, OJechKii 00macTax 1 ABTOHOMHIN
Pecry6umimi Kpum.

BimoMi icHyro4i TEXHOJOTIi MEpepOoOKH HACIHHS PUIIMHU METOJaMu
MIpeCyBaHHS BiJIOYBaIOTHCS 32 CXEMaMH:

— ¢dopuan-doprpec;

— OZJHOKpAaTHE MpeCyBaHHS;

— IBOpa30Be MpeCcyBaHHs: (POpIpec-eKCIeNIepHul mpec.

Y nepuniii cxemi Bukopuctraroth Meroa A. [.Ckimina (1935) -
BIDKMMAHHS OJ11i 3 3aCTOCYBaHHSIM BHCOKOTO 3BOJIOXKEHHS M’ SITKH [1,2].

[103UTUBHMMU SIKOCTSMHU IOI'O METOAY € MOr0 IMPOCTOTA ¥ HEBEIHUKA
BapTICTh, MOXKIIUBICTH onepxkaT 60-70 % omii (Bif ii TOYATKOBOTO BMICTY)
3 MIHIMQJIbHOIO KIJIBKICTIO CYITyTHIX pEYOBUH — (pochaTuiiB, KApOTUHOIAIB,
TOILIO.

[IpoTe dopuanHi oJii MEHII CTIMKI 10 OKHCJIOBAHHS ITOPIBHSHO 3
(GOopIIPECOBOIO 1 EKCIIETEPHOIO, 110 MOSCHIOETHCS MAJIUM BMICTOM Yy HHUX
HATypaJbHUX AaHTHOKCH/IAHTIB.

[CTOTHUM TEXHOJIOTTYHUM HEJOJIIKOM CIOCO0Y 3HEKUPEHHS METOJIOM
BHUCOKOIO 3BOJIOKEHHSI € TaK0X OJIEpKaHHS MICHS TMONEepPeaHbOro
BIDKMMAaHHS OJIi1 BOJIOTOTO HamiB3HEXUpeHoro warepiany 3 27-30 %
omitHOCTI. OCTaTOYHE BMXKMMAaHHS OJIii 3 Takoi Macu moTpeldye TpUBasoi
TEII0BOT 00POOKH, IO CYTPOBOJIKY€ETHCSI yTBOPEHHSIM BTOPUHHUX OLITKOBO-
JTmigHUX CcrmodykK. J[o Toro kx miaBHUINEHHsS Temmeparypu Ha kKoxHi 10°C
T1IBUIIY€ MMBUJIKICTh OKUCTFOBAHHS JIIMIIB y 2-3 pa3u [2].

OgauM 3  HAWOUTBIT BaroMWx HENONIKIB JAHOTO METOIy €
NEePIOANYHICTh Al OCHOBHOTO amapara - ¢opdaHa. Ik pO3BUTOK I[bOTO
METOJly CTBOPEHO KOHCTPYKIIi anapatiB Oe3nepepBHOI Aii, AKl MPaKTUYHO
SBJIIIOTH COOOIO IIHEKOBI CHCTEMH CJIaOKOro BIIKMMaHHS, 110 BUMAarae
3aCTOCYBaHHs BUCOKUX Temnepatyp [3].

OpHOKpaTHE TpecyBaHHS MpU TNEPEepoOJICHHS HACIHHS PUIUHU HE
JIO3BOJIIE  OJIEp’KATU BEJIMKOTO BHUXOAY OJii W HaailiHOT poboTH
ycTaTKkyBaHHA. Lle miaTBepKy€eThes JOCBIIOM KOpIioparlii ,, XOpTHIIsS, siKa
crpoOyBaja BUKOPUCTATU TEXHOJIOTIIO 1 YCTAaTKyBaHHS ISl MiHI-3aBOAY 3
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nepepoOJIeHHs] pULIMHU HiMeIbKoi pipmu ,,Arpo-Debep”.

TexHonorist 1 OCHOBHE YyCTaTKyBaHHsS (ipMH HE MPUCTOCOBAHE MJIs
nepepoOIeHHs HACIHHS PULIMHU.

OcHOBHI HOTO HEJOJIKH TaKI:

BiacyTtHicTh nporiecy oOpyIieHHsI HACIHHS W BIIIIJICHHS BiJl IJI0JI0BO1
000JIOHKH, IO HE T03BOJIsAE 3a0€3MeUnTH AKICTh 0ii, nependoauenoi 'OCT
6757-73 nyist TeXHIYHOT OJIi.

[Ipouiec mnoapiOHEHHS HACIHHS Ha OJHONAPHOMY BaJIbIIbOBOMY
BEpCTaTi 3 TIAAKUMHU BaJbIsIMH HEIOOMPAIlbOBAHO, IO HE TUIBKH HE
JI03BOJISIE TPAHCTIOPTYBATH M SITKY JIO MICIISI TOAAIBIIOTO MepepoOIeHHs,
ajie i BUBAHTaXyBaTH 3 MOJAPIOHIOIOYMX BajbliB. KpiM TOro, BaibLibOBHMA
BEpCTaT PO3TAILIOBAHUIM 1aJIEKO BiJ1 )KapOBHI i 0JIep>KyBaHE MICUBO TOBUHHO
TPAHCTIOPTYBAaTUCS 7O MICIsl TOMAJBIIOTO MEepepoOIeHHS CHUCTEMOIO
IITHEKIB.

bararoyanna jkapoBHS NIHEKOBOTO Mpeca MO IUIONI OOIrpiBaHHS
TIIyXOI0 Mapol0 po3paxoBaHa Ha MEpepoOJICHHS HACIHHA COHSIIHMKA i He
3a0e3nevye CyIIHHS M’ ATKA HACIHHS PUITMHH 3 BUX1IHOIO BOJIOTICTIO 12-13 %.

[Tepenbauene omHOCTyMIHYACTE TMPECYBaHHS 3HWKYE BHUXIJ OJIii HE
MEHII HIK Ha 8,3 %.

BiacyTHicTh neTokcHKalli pUIMHOBOI MaKyXH, IO HE TUIbKUA HE
JI03BOJIsSIE BUKOPUCTATH BUCOKOOUIKOBY PUIIMHOBY MaKyXy Ha KOpM, ajie i
CTBOPIOE MpooOiemMy 11 yTuiti3aliii.

bineme 10 npuunH BruiMBae Ha 3MEHIICHHS BTpaT OJiii B Makyci. Y
bOMY IOJIATAE LIHHICTh TEXHOJIOTTYHOT CXEMU JIBOPA30BOT0 MPECYBAaHHA Ha
IIHEKOBUX IMpecax. PI3HOMaHITHICTh BIUIMBY OKPEMUX MOMEHTIB POOUTH LIFO
CXeMy THYYKOIO ¥ JO03BOJISi€ BHINYKAaTH PI3HI NUISIXA AN 3HIKCHHS
OJIITHOCTI1 MaKyXH.

Bci posrisHyTi paniiie ornepariifiHi TEXHOJOTIYHI CXeMH TEXHOJOTIT
nepepoOIeHHs] HACIHHS PULIMHM MOKHA PO3MJISIIATH y JIBOX BapiaHTax: 3
noTiepeIHIM BIIIIJICHHSIM JIYIIITAHHSA 1 6€3 IMonepeIHboro Horo BiUIUICHHS.

Cnucok euxopucmanux 0xcepei.
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V]IK 620.9

EJEKTPOTEXHOJOTTYHUIA MPUCTPIN KOMIIOCTYBAHHS
OPI'AHIYHHUX BIAXO/JAIB

Tkauyk P. B.,
bapcykoBa I'. B., k.T.H., 1OLIEHT
Cymcokuu Hayionanvhuu acpapuuu yrisepcumem, m. Cymu, Ykpaina

Ilocmanoeka npoodnemu. KoMnocTyBaHHs OpPraHiuHUX BIAXOAIB Ha
PI3HUX MIAMPUEMCTBAX CLIBCHKOTOCIOAAPCHKOTO MPU3HAYECHHS € CKIIaTHUM
TEXHOJIOTIYHUM TNpPOLECOM, IO MOXKe BinOyBaTucs 3a OOpaHUMHU
TexHonorissMu. OIHaK, BU3HAYECHO, 1110 JJI1 MalTUX CUTBCHKOTOCIIOIaPChKUX
HiAIPUEMCTB a00 (hepMepChKUX TOCIOIAPCTB JIaHa TEXHOJIOTIs MOXKe OyTH
HaBITh 3aTPaTHOIO, 3 OTJIAAY Ha Te, SKUM YHHOM OyJe pealli30ByBaTHCS
naHui nporec. MoBa ijie po BENUKI 3aTpaTH Ha 311MCHEHHS MPOIIECY, TOMY
o oOJagHaHHS JJIS TaKoi ormeparlii € JOpPOruM, a 3aMOBJISITH MOCIYTH 3
JTAHOTO BUIY POOOTH HE € JIOIUIHHO.

KommocTtyBanHs Bi1X0/11B BHACIIIOK MTPOIIECIB BUPOIILYBAHHS KYJIbTYP
MIPOBOJIUTHCA 32 PAaXyHOK MEpEeMIlTyBaHHS Ta MOAPIOHEHHS BIAXOJIB, IO
BIIKJIQJAIOThCSl B OKPEMHX CIEIaJbHUX MICIAX, a, 32 MOTpedu, Iie i
JI0JTIaBaHHS B TIPOIIECI KOMITOCTYBaHHS CITCIIaAIbHUX PEUOBHH. SIKIIO MOBa
171€ TPO KOMIIOCTYBAHHSI IIEPETHOIO, TO AaHA TEXHOJOTIS € aHAJIOTTYHOIO JI0
TI€1, 32 AKOIO BIIOYBAETHCSI KOMIIOCTYBAHHS 1 3aJIMIIKIB POCIIVH.

Ocnoeni mamepianu o0ocnioxycennsa. OCHOBHUM €TalioM IIPOLECY
KOMIIOCTYBaHHS € OJJTHOYACHI TePEMINITyBaHHs Ta TOAPIOHEHHS OPTaHIYHOTO
BIJIXO/ly 13 MOJAJIBIIUM YKJIQJaHHSIM Macu y OypT abo 3aBaHTaKEHHSIM
BaHTaXiBKU. JlJIs 3A1iCHEHHS JaHOI orepallii € MOXJIMBICTh CTBOPEHHS
crieniaibHOT (PYHKIIIOHAJIBHOI YCTaHOBKH, 1110 TIpalftoBaja 0 3 MprUBOJIOM BiJl
JIBOX €JIEKTPUYHUX JBUTYHIB, OJUH 3 SKUX OH TNPUBOJUB JiIO
MOoAPIOHIOIYMM TIEPEMIITYIOUNNA MPUCTPIA yCTAaHOBKHU (poOouMii opraH —
BaJl 31 CIEHiaIbHUM PDKYYUM arapatoM), a JAPYruid OU MPUBOJMB IiIO
OTIOPH1 KOJIeca YCTaHOBKH, 10 pyxajacs 0 B30Bk OypTa, nmepepoOsoun
Macy Ta yKJIaJarouH ii 3a CO0010 y TaKuil ke camuil Oypr.

[TepeBaroro HaBemneHOi KOHCTPYKMii (puc. 1) IS yCTaHOBKH, IO €
MOBHICTIO €JIEKTPU30BAHOIO, TOPIBHIOIOYU 31 CKIAJAHOI0 TEXHOJIOTIEI0
KOMITOCTYBaHHS (3 BUKOPHCTAHHSIM CTaIllOHAPHOI HEPYXOMOI YCTaHOBKH,
bpoHTaTEHOTO 200 TPAHCTIOPTEPHOTO HABAHTAXXyBada Ta BAHTAXKIBOK IS
BiJIB€3E€HHS TOTOBOTO MOAPIOHEHOTO MaTepialy) €:

- poOoTa OJIHI€] YCTAHOBKHU Ta OJIHOT'O OTIEPATOPY;

- MEHUIl BUTPATU 4acy, FOJIOBHUM YHMHOM, 4yepe3 Oe3yNUHHY poOoTy
YCTAaHOBKH, @ HE BUTPATH 4YacCy Ha OKpPEMI 3aBAaHTAXXEHHS Ta OYIKYBaHHS
BaHTaXX1BKH;

- BHUKODUCTAHHS JIMIIE OJHOTO EHEPreTHYHOTO pecypcy —
CJIEKTPUYHOTO CTpyMy (B TOpPIBHSHHI 3 BapiaHToM 2, Je 1Ie
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BUKOPUCTOBYETHCS JM3EIbHE MAJIMBO JIJIi BAaHTAXKIBKM a00 BaHTaXKIBKU 3
HABAaHTAKyBauOM);
- MCHIIII BUTPATH HA CHEPTETUYHI PECYPCH.

Puc. 1. KomnocryBaHHs BiAX0AiB 32 TexHoJIOTi€0 1

Bucnosok. TakuM 4nHOM, BUKOPUCTOBYIOUH IIEPECYBHY TEXHOJIOTTYHY
YCTaHOBKY 3a HaBEACHOI TEXHOJIOT1i, € MOXJIMBICTh 3IHCHEHHS IMpOLECy
KOMIIOCTYBaHHS ~ OpraHi4HMX BIAXOJIB JJIi Maaux  (epMepChKuX
TOCIIOJIaPCTB.

YK 004.891

NPOEKTYBAHHA EKCIHEPTHOI CUCTEMUA
AJIAA HPUBATHUX I'OCIIOJAAPCTB 3 METOIO
HIABUIIEHHA TPOAYKTUBHOCTI CBUHEUN HA BIIKOPM

Jlyoxo JI. B., x.T.H.,

[Tapos C. B., k.nex.H.

Taspiticokuii Oepaicasrull acpomexHoN02IYHUL YHIeepcumem imeHi /[mumpa
Momopnozo, m. 3anopidcocs, Yrpaina

Ilocmanoeka npoonemu. CBUHAPCTBO A1 YKpaiHU € TPaJULIHHOIO
rajxy33io, ajic B CydaCHUX yMOBaxX BOHO TepeOyBa€ B ICTIPECUBHOMY CTaHi.
[IpiopuTeT pO3BUTKY 1€l Talxy3i IOB’S3aHUM 3 BHUHATKOBO BaKJIMBUMH
010JIOTT1YHO-TOCTIOAAPCHKUMU 0COOJIMBOCTIM CBUHEH, 30KpeMa
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0araToIUIIHICTIO, BCEIMHICTIO Ta €KOHOMHHM BHKOPHUCTAHHSM KOPMIB.
M’sico cBUHEH MICTUTH yCl HE3aMiHHI aMIHOKHCJIOTH: JI3UH, TpUNTO(DaH,
METIOHIH, a TaKoX BCl BITaMIHM Ta HE3aMIHHI JKHPHI KHCJIOTH.
HaitonmxunmMu pokaMu LUJTKOM pPEeaIbHO JOBECTU 3arajbHE BUPOOHUIITBO
cBununau 10 1,4-1,5 MitH. T.

[cHyroui, Tparforodi Ta po3po0sieHl Ha ChOTO/HI €KCIEPTHI CUCTEMHU
(EC) oOpanoro HampsMKy, a camMe€ — CBHHApCTBa, K TOKa3ajdd Hari
JTOCHIDKCHHS, TOBHICTIO BIJICYTHI. BIJICYTHICTP CXOXXHMX aHAaJIOTIB
IPOTPaMHOTO 3a0e3MeUYeHHS], IKEe PO3POOIISIETHCS, 111 HOTO BUKOPUCTAHHS Y
NPUBATHUX Ta (PepMEpPCHKUX TOCMONAPCTBAX KpaiHM, a came i pO3pOOKU
Ta BUOOPY palliOHAIbHUX TEXHOJOTIH BUPOIILYBAaHHS CBUHEW Ha BIIKOPM,
0e3mocepe/IHbO 1 BUKJIMKAJIM HarajibHy MOTpeOy Ha MPOEKTYBAaHHS TaKOi
CYy4YacHOI CUCTEMU Ta CTBOPEHHS BIJIMOBITHOTO MIPOrPAMHOIO 3a0€3MeYeHHS
(excriepTHOi cuctemu). Came TOMy, MPOEKTYBaHHS TaKOl CIEIiali30BaHO1
EKCIIEPTHOI CUCTEMHU Y JaHii mpoOJeMHIN 00JacTi € JyKe aKTyalIbHOIO
3a/1auel0 Ha CHOTOJIHI JJIsS HAIIOTO MIBJECHHOTO PErioHy, a TaKOX 1 JJIs
KpaiHu B3arai.

Ocnogni mamepianu 00CI0MHCeHH . 3abe3neunTu
KOHKYPEHTOCTIPOMOXKHICTh CBHHAPCTBA 1 JOMOTTUCS SKHUXOCh 3HAUYIIHUX
YCHIXIB y PO3BUTKY Tally3l MOMIIMBO JIUIIE MOEIHAHHIM €(HEKTUBHOTO
BUKOPUCTAaHHS HAasIBHUX PECYpPCiB, JOKOPIHHUX 3MIH y CEJEKLii TBapuH,
TEXHOJIOT1i iX TOMIBJII 1 yTpUMaHHS. A TakKoX BIPOBA/KEHHSM Ta
BUKOPHCTAHHSAM CyYaCHHX KOMII FOTEPHUX TEXHOJOTIH, SKI JTOMOMOXYTh
3HAYHO MIABUUIUTH NPOAYKTHUBHICTD ramy3i.

ExcneptHa cuctema - 1€ KOMM'IOTEpHA CHUCTEMa, TOOTO BiAMOBIIHE
nporpaMHe 3a0e3MEUeHHs, SIKe 3/IaTHE YacTKOBO a00 HAaBITh IMOBHICTIO
3aMIHUTH (paxiBIs-eKCIiepTa y BUpIIIEHH] MeBHOI poOiaemMHoi cutyarrii. [Ti
Yyac CTBOPEHHS Ta MPOEKTYBAHHS TaKO1 €KCIEPTHOI cucTeMu Oylia CTBOpeHa
0aza naHMX, oOpaHa BIAMOBITHA MOBa TIporpaMyBaHHS Ta oOpaHi
IHCTpyMEHTaJIbHI 3aco0u 11 11 peam3aiii [1-3].

[Ipu npoekTyBaHHI cUCTeMH OYJI0 BUPIIICHO, 10 Ha IMiJICTaBl BX1THUX
JTaHUX, OyAyThb BHUBOJIWUTHUCS PEKOMEHHAIlli 3 BHOOPY pallioOHAIBHOI
TEXHOJIOT1i BHUPOIIYBaHHS CBHHEH Ha BIJKOPM, a came I BIAKOPMY
KaCTPOBAHUX KHYPIB Ta CBHHOMATOK IiCIsi BUOPAaKOBKH — 1€ 1 OyIyThb
BUXIJHI JaH1 CUCTEMH, SIKa PO3POOIISETHCS.

Bces nama EC posainseTscst Ha aBa OJIOKW — BX1THHUM 1 BUXITHAN.

Ta nHa paBI KaTeropii — BHUPOIIYBaHHS KHYpPIB 1 BHPOIILyBaHHS
CBUHOMATOK Ha BIJIKOPM.

BximHuMu maHuM# €KCIIEPTHOI CUCTEMU JUIsl BUPOIIYBAaHHS KHYPIB Ha
BIJIKOPM € 3aIUIAHOBAHA: Bara KHypiB; BUXIJl YUCTOrO M'sca 3 TylIl KHYpPY;
3a01MHUN BUX1J 3 TYIII Ta TOBIIMHA IITHUKY.

BXiTHUMHU JaHUMU  €KCHEepTHOI CUCTEMHU IS  BHUPOIIYBaHHS
CBUHOMATOK €: 3alJlAHOBaHAa Bara CBUHOMATOK; 3allJlaHOBaHA 3a0iiiHuM
BUX1J 3 Tylll; nepeadadyBaHa KiIbKICTh MOTOMCTBAa CBMHOMATKH 3a |
ornopoc; nepeadadyyBaHUid BUXIJ YMCTOTO M'sica 3 Tylll; nependadyBaHa
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KUIBKICTh MOJIOKA BiJi CBHHOMATKM 3a OJHY Jjakrtamito (60 mHIB);
nepeadadyBaHa TOBIIUHY MUKy CBUHOMATKHU.

Buxigaumu nanumu EC s BUpoOIIyBaHHST KHYpPIB Ha BIJKOPM €:
OCHOBHa HOpMa TOAyBaHHS; CHEI[laibHI KOpMa JUIs BIAKOPMY KHYPIB;
KUTbKICTh BOAM (BOJHUU pallioH); BHOpaHi piBHI MOXMBHUX PEUYOBHH B
pi3HUX KOMOIKOPMOBHX IHTpEAi€HTaX; KUIbKICTh TOAYBaHb 3a J00Y;
PEKOMEHIOBaH1 TOPOIH KHYPIB JIJISl BITKOPMY.

BuximHUMH JaHUMH  C€KCIIEPTHOI CHCTEMH JUIsl  BUPOIIYBaHHS
CBUHOMATOK €: OCHOBHA HOpMa T'OyBaHHS; CIIeLialIbHI KOpMa ISl BIIKOPMY
CBUHOMATOK; KUTbKICTh BOJM (BOJHUM palllOH); KUIbKICTh TOAYBaHb 32 100Y;
HE0OX1TH1 KOpMa I1ICOCHUM CBUHOMATKaM Ha Mepi0j] BUT0I0BYBaHHS; P1BH1
NOXKMBHUX  PEUYOBUH B  PI3HUX  KOMOIKOPMOBHUX  IHIPEII€HTAX;
PEKOMEHI0BaH1 MOPOJAY CBUHOMATOK JIJISI BITKOPMY .

[Ipu 3amycky mporpamMu Ha BUKOHAHHS HAa €KpaHl OJJHOYACHO BHJIHO
obunBa O6moku. Bubip moTpiOHMX MYHKTIB 3A1MCHIOETHCS 3a JOTOMOTOIO
BUOOpY BIJIMOBITHUX €JIEMEHTIB Ha (GopMi. Po3paxyHOK pekoMeHmallii y
po3po0JeHit  cucTeMi 3MIMCHIOEThCS TPU HATHCKAHHI Ha KHOIKY
,,BUBEICHHS peKOMEH A1,

CxitaieMo moeramnHo, siki Kpurepii OyayTh Ha BXOJl Ta, sIKI TTOBHHHI
OyTH peKoMeHaIlli Ha BUXO/II.

Matoun IIK kopuctyBau BuOHMpae KpUTEpii BHPOIILYBAHHS KHYpIB 1
CBUHOMATOK (BX1JHI JaHH1) y BX1IHOMY OJIOKY B PO3pOOJIEHI cucTeMl Ta
OTPUMY€E PEKOMEH/IAILll] 0 BUPOILYBAHHIO Y BUXITHOMY OJIOLII.

ani (8xioui napamempu cucmemu), aKki 6y0yme Kpumepisamu u6opy
07151 BUPOWLYBAHHS KHYPI8 HACHYNHI.

— 3amaHoBaHa Bara KHypiB, kr: 170-250; 250-300; 300-350.

— 3amaHOBaHUM BHX1JI YUCTOTO M'sica 3 Ty, %: 47-50; 54-58; 58-60.

— 3amuiaHoBaHuM 3a0iiHMM Buxifg 3 Ty, %: 70-75; 69-70; no 85.

— 3amiaHoBaHa TOBIIMHA MUKy, MM: 20-30; 31-37; 38-45.

Hasedemo oami, axi aensiomvcia pexomeHOAyismMu 3 BUPOUL)8aHHSL
(6uxioni napamempu cucmemu). PEKOMEHJOBaHa OCHOBHAa HOpMa
roJlyBaHHs; PEKOMEHJOBaHI CIeliaIbHI KOpMa ISl BIJKOPMY KHYPIB;
pEeKOMEHJ0BaHa KUTBKICTh BOJM (BOJIHUM pallioH); BUOpaHi piBHI MOKUBHUX
PEUOBHUH B PI3HUX KOMOIKOPMOBUX 1HTPEAIEHTAX; PEKOMEHI0BaHA KUIBKICTb
roayBaHb 3a J00y; PEKOMEHIOBaHI MOPOAM KHYPIB IJS BIAKOPMY IpH
3aJIaHuX BXITHUX JAHUX.

Hani, axi 6yoyme Kpumepiamu 6u6Opy SUpPOWYBAHH CEUHOMAMOK
HACMynHI (6XIOHI napamempu cucmemu,):

— 3armuranoBaHa Bara cBUHoMartok, kr: 170-250; 250-300; 300-350.

— 3amnaHoBaHui 3a0iHMM Buxij 3 Tymi, %: 70-75; 69-70; no 85.

— 3amiaHoBaHUN KUIBKICTh MOTOMCTBa CBUHOMATKH 3a 1 omopoc,
nopocsr: 6-8; 9-11; 10-12.

— 3amIaHOBaHUM BHX1Jl YUCTOTO M'sica 3 Ty, %: 47-50; 54-58; 58-60.

— 3amniaHOBaHa KUIBKICTh MOJIOKA BiJl CBUHOMATKH 3a OJIHY JIAKTaIll0
(60 muiB), 1: 150-200; 200-250; 250-300.
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— IlepenbauyBana ToBiIMHY UKy, Mm: 20-30; 31-37; 38-45.

ani, axi € pexomenoayiamu 3 GUPOWY8aHHS (BUXIOHI napamempu
cucmemu).

— pPEKOMEHJI0BaHa OCHOBHA HOpMa T'OyBaHHS;

— PEKOMEHOBaHI CIeliaibHi KopMa JIJIs BIIKOPMY CBUHOMATOK;

— pEeKOMEHO0BaHa KiJIbKICTh BOJIU (BOJAHHI pallioH);

— PEKOMEH/I0BaHa KUIBbKICTh TOTyBaHb 3a 100Y;

— HeoOXiJHI KOopMa IJICOCHUM CBHHOMAaTKaM Ha  Tepioa
BUTOJIOBYBaHHS,

— BHUOpaHi piBHI IOKUBHUX PEUOBHH B PI3HUX KOMOIKOPMOBHX 1HTPE/IIEHTAX;

— pEKOMEH/OBaHI MOPOAW CBHHOMATOK JJI BIAKOPMY IPH 3aJaHUX
BX1IHUX JaHUX.

3a UMMH JaHMMH MOKHA CKJIACTH CXEMY EKCIIEPTHOI CHUCTEMH 3
TBapUHHUIITBA BUPOIIYBaHHS CBUHEH.

Jlami BUKOHA€EMO MPOEKTYyBaHHs 0a3u naHux cuctemu. s pobotu
EKCIIEPTHOI CUCTEMHU 3 TEXHOJIOT1T BUPOIITYBaHHS CBUHEHN Tpeba po3poouTH
0a3y nmaHux, B SIKy OyJe 3aHOCHTHCS iH(pOpMaIlisl 3a BCiMa KPUTEPISIMH
(BximHi mani), Ta nipu 3anuti EC 3 1iei 6a3u manux OyayTh TeHEpyBaTHUCS
BIIMOBIIHI pekoMeHaarii [3-5].

Jami motpiOHO BUOpaTH cucTteMy KepyBaHHs Oa3zamu nanux. [licms
aHaji3y CHCTEM CHUCTEM KepyBaHHS 0Oa3amMu JaHUX OyJIO BHUPIIICHO
Bukopuctatu MySQL. MySQL € pimeHHaM [ Majaux 1 CepeaHix
3actocyBanb. ['Hyukicte CYBJI MySQL 3a0e3neuyeThcsi HIATPUMKOIO
BEJIMKOI KUIBKOCTI THUIIB TaOJIMLb: KOPUCTYBadl MOXYTb BUOpaTH K
tabnuul Tuny MyISAM, o marpumMyroTh HTOBHOTEKCTOBUM MOIIYK, TakK 1
Tabnuii InnoDB, 1o migTpuMyIOTh TpaH3aKIlii Ha PiBHI OKPEMHX 3aIUCIB.

[Ipuctynumo a0 po3pobku 6a3u nanux. /s podoru 3 MySQL 6ynemo
BukopuctoByBatd phpMyAdmin. phpMyAdmin - BeG-iHTepdeiic ms
aaminictpyBanas MySQL.

Takoxx B mpolieci NpoekTyBaHHs 0a3u gaHuUX OyJjia oOpaHa cucTeMa
ynpasiiHHs 6azamu ganux MySQL.

B nporieci npoekTyBaHHs €KCIIEPTHOT CUCTEMHU 3 BUPOLYBaHHS CBUHEHN
Ha BIJIKOPM HaMu BUOpaHO cepeaoBuiiie st po3poOku NetBeans 7.

Jlnst peasizaliii CHCTeMH JIOTIYHOTO BHBEIICHHS HamMu BHOpaHa BeO-
moBa PHP 3 Bukopucranusm ¢peitmBopky Yii.

ExcnieprHa cuctema peani3oBaHa 3 BUKOPHCTAHHSM TaKuX MOB
porpaMyBaHHS Ta IHCTPYMEHTIB MpoeKTyBaHHA [6-10]:

— BCA CE€pBEpHA YaCTHMHA MPOEKTY HAIMCcaHa Ha MOBI MPOTrpaMyBaHHs
PHP, a Bxe kimieHTChbka YacTMHa Ha MOBI JavaScript 3a momomororo
texHoJiorii AJAX;

— poborta 3 6a3aMu 1aHUX BUKOHAHA 3 BUKOpPUCTaHHSM MOBU SQL Ta
CYBJ MySQL.

330BHI eKCIiepTHA cucTeMa Oyje MaTH BUTJIS]] BEO-CATy, 3BEPXY SIKOTO
3HAaXOJIUTHCS HaBITalllifHE MEHIO, SIKE JJ03BOJISIE KOPUCTYBaUy IMePECyBaTHCh
10 pO3aiIam.
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OCHOBHUMHU PO3JALIAMH CUCTEMH OyayTh 2 PO3AUIM: BHUPOILYBaHHS
KHYPIB Ta BUPOIIyBaHHS CBUHOMATOK.

Ili cropinku OynyTh MicTUTH ABa Onoku. B mepmomy Omomi Oyne
KpuTepii BUOOPY BXIIHHUX JAHUX 3 TEXHOJOrI BUPOIIYBaHHS CBUHEH Ha
BIAKOpM. Y npyromy 001l OyayTh BUBOAUTHCS PEKOMEHIAIII] 3 BUOpAHUX
BXITHUX JaHUX.

["onoBHOIO BUMOT010 OYJ10 3p0OUTH PO3PaXyHOK IIBUIKAM Ta 3pYIHUM
111 kopuctyBada. [{e Oyso peayizoBaHO 3a JIOMOMOTOK TEXHOJOTIT Ajax.
Bin pno3Bosisie poOuUTH 1HTEpAKTUBHI BeO-T0AaTKU. YCi JaHHI TpH
PO3paxyHKy OyIqyTh OTpUMYBaTHCS B (HOHOBOMY PEXHMHU Ta aBTOMATHYHO
OOHOBJIISITUCA HA CTOPIHII HE Mepe3aBaHTAXKYIOUH ii.

[Ticns po3paxyHKy BUXIAHY 1H(OpMaLiI0 MOXHA PO3JAPYKYyBaTH Ha
JUCTOK Tarnepy abo 30epertu y (ailyl 3a JOMOMOTO0 J1aJIOTOBOTO BIKHA.
MoxIUBICTh JPYKY HaJla€ KOXKEH CydacHHUi BeO-Opaysep, A boro Tpeda
Haxkatu Ctrl+P a6o mo kxomi «JIpyk» 011 BUBOAY peKOMEHAAITIH.

Ha puc. 1 300pakeHa cTopiHKa BUPOIIyBaHHS KHYPIB JI0 PO3PaxyHKY.

st yenimHoro GyHKIIOHYBAaHHS MPOTpaMu po3po0JIeHOT eKCTIePTHOT
CHUCTEMH Ta amapaTHUX 3aC001B BUCYBAIOTHCS MEBHI BUMOTH.

B mpoueci po6oru naxg EC 3milicHeHo mpoekTyBaHHS iHTepdeicy
KOPHUCTYyBaua, SIKUM € JIOTIYHUM Ta TpoctuM [5, 7]. B miBiii yactuHi —
KpUTEpii TEXHOJIOT1i, B TpaBlii — peKOMEH Iallli 10 TEXHOJOTIi.

Po3pobneno  iHTepdeiic  mepemaui  JaHUX ~ MDK  JIFOJIMHOIO-
KOPHCTYyBa4eM, Ta MAIIMHOIO JIOT1YHOTO BUBEIACHHS.

Takox po3po0JieHa aAMIHICTpaTUBHA NTAHEIb KEPYBaHHS CUCTEMOIO.

Ha moBi nporpamyBanns PHP Tta JavaScript po3poOnena mammHa
JoriyHoro BuBeneHHs [7, 8]. Ha cyyacHOMy eTamni pO3BUTKY CUCTEMH LEH
Ha0lIp IHCTPYMEHTAJIbHUX 3aC001B PO3POOKH € HANIIIIIINM.

Puc. 1. InTepdeiic kopucTyBaya i pO3PaxyHKY KHYpIB
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VY BepxHili yacTuHl Ha3Ba «EkcmepTHa cucteMa 3 arpoTexXHOJOTIi
BUPOLIYBaHHS CBUHEW Ha BIIKOPM).

1106 nmepelT HA CTOPIHKU PO3paxyHKy PEeKOMEHJalll, Y TOJIOBHOMY
MeHI0O Tpeba BuOpaTu po3paxyHOK 4Yoro Oyae TMPOBOJUTHCS —
«BupomnryBanHs KHypiB» a00 «BupoIIyBaHHS CBUHOMATOKY.

CropiHKa po3paxyHKy PEKOMEHJAIN CKIAJaeTbcs 3 JBOX YAaCTUH: Y
JBI 4acTHHI KpUTEPii 3 BUOOPY TEXHOJIOTII, Y paBuil — peKOMEH Al 10
TEXHOJIOT1i

VY niBomy G011 Tpeba BUOpATH OJMH 3 KPUTEPIiB BUOOPY TEXHOJIOTII 3
HaBeJeHUX. Y MpaBoMmy OJIOIll € OJIOKM BUBOJY TEKCTOBOI iH(OpMaIIii aJis
BUBEJICHHS PEKOMEHAII TEXHOJIOTI.

["os0oBHA cTOpiHKA PO3pOOJIECHOT CHCTEMH HaBeIeHa Ha puc. 2.

Takox € Taki KHOMKU: «Po3paxyBatu» - 711 BUOOPY peKOMEHaAIlii 3
TEXHOJIOT1i BUPOIIyBaHHS CBUHEN; «JlpyKyBaTu» - /Ui MOCUJIAHHSA HA JIPYK
pEeKOMEHAIlIH 3 TEXHOJIOT1H;

[Ticns BuOOpy mMOTPIOHMX TMpanopiiB Tpeda HATHUCHYTU KHOMKY
«Po3paxyBatny, Oyjie BUBEJIEHI peKOMEHAITT 3 TEXHOJIOT1].

s kuypis 6y0e 6usoouUmMUCs HACMYNHA THPOPMAYisL:

— pPEKOMEHJI0BaHa OCHOBHA HOpMa I'OlyBaHHS;

— PEKOMEHIOBaHI CreliaibHl KOpMa JIJIsl BITIKOPMY KHYPIB;

— pEKOMEHJO0BaHa KIJIbKICTh BOJY (BOJAHMI palllOH);

— BUOpaHl pIBHI TOXXHUBHUX PEYOBMH B PIZHUX KOMOIKOPMOBHX
IHIpEJIIEHTAX;

— PEKOMEHJOBaHa KUIbKICTh TOJyBaHb 3a J00Y;

— PEKOMEHJOBaHI MOPOIY KHYPIB JJIsl BIAKOPMY IIPH 3aJaHUX BX1AHUX
TaHUX.

Puc. 2. I'oj10BHA CTOpPiHKA PO3p00JIeHOI CHCTEeMH

Il ceunomamox 6yoe 8uB0OUMUCS HACMYNHA THhopMmayis:
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— PEKOMEHJ0BaHa OCHOBHA HOpMa I'0JlyBaHHS;

— PEKOMEHJIOBaHI CIeliaibHl KopMa AJisl BIIKOPMY CBUHOMATOK;

— PEKOMEHO0BaHa KiJIbKICTh BOJIM (BOJIHHM pPaIlioH);

— pEeKOMEHO0BaHa KiJIbKICTh TOyBaHb 3a J100Y;

— HeoOXI11HI KOpMa ITiICOCHUM CBUHOMATKaM Ha Iepiojl BUTOI0BYBaHHS;

— BUOpaHi PiBHI HOKMBHUX PEUOBHH B PI3HUX KOMOIKOPMOBHX 1HIPE/IIEHTAX;

— PEKOMEHJOBaHI TOPOJAM CBHHOMATOK JJIA BIAKOPM TPU 3aJaHHUX
BXIJTHUX JaHUX.

[Ticns BHUBeAEHHS NOTPIOHUX PEKOMEHJIAlIl KOPUCTYyBad CHUCTEMHU
MOXE PO3JPYKyBaTH oTpuMmaHe abo 30epertu y ¢ain 3arajibHy
PEeKOMEHJAII0 3a JO0MOMOTOK KHoOmku «JIpyk» abo KiaBiaTypHOTO
ckopoueHHs Ctrl+P.

Bucnoeku. CreuianizoBaHa  €KCIEpTHa  CUCTEMA, SKy MU
CIIPOCKTYBAJIM: Ma€ TPOCTUM, JIOTIYHMA Ta 3pydHUil BeO-1HTEpderic.
Cucrema n03BoJIsIE: poOUTH 3amUTH y 0azy JaHWX Ta POOUTH BUBEICHHS
pEeKOMEH/Ialllii Ha €KpaH KOMIT'IOTe€pa; BOHA Ma€ JOCTYI 3 Oy/Ib-siKOi
YacTUHU CBITY (TIpu HasBHOCTI [HTepHETy); BOHAa Ma€ JIBOPIBHEBY
CTPYKTYpPY, @ came - BHOIp BXIAHUX KPUTEPIiB (IaHUX), & TAKOXX MOIYJb
00poOKM Ta BHUBEIEHHS pAIllOHAIBHUX PEKOMEHMIAIN M0 TEeXHOJIOT1]
(BUX1THI JaH1); JTIO3BOJISIE JaBaTH PEKOMEHAAIlli HaHOiIbII pallioHaJIbHOI
TEXHOJIOT1i BUPOITYBaHHS CBHHEHW HA BIAKOPM Y MIPUBATHUX TOCIOIAPCTBAX
B 3QJIEKHOCTI B1J] pI3HUX BX1JIHUX KPUTEPIiB (JaHUX).

Peamnizaniisi 1aHOi €KCEPTHOI CHUCTEMH, JO3BOJISIE NOCSITHYTH OUIBII
e¢EeKTHBHOTO TPOJAXy TMPOMYKIi TBapWHHWITBA Yy MPHUBATHOMY
dbepMepcbKkoMy TOCIIOJAPCTBI, a caMe peaiizallii M sca CBUHEH, y K MU
BUKOPHUCTAJIN TEXHOJOTII0 MPOAYKIIHHOI MOJEINl, po3pOoOUIN BIJANOBIIHY
0a3y JaHuX J0 Hel Ta peasizyBaliv ii 3a JOIMOMOTOI0 MOBU MPOTpaMyBaHHS
PHP. BukopucraHHs  1aHOl  CUCTEMHM  JI03BOJIMTH  I[PUBATHOMY
(bepMepCbKOMY TOCIIOIAPCTBY MepeI0aunTH, a Y TOAAIBIIOMY 1 301IBITUTH
BHX1J YHMCTOTO M 'sicCa 3 CBHHEH, 30LIBIIMTH KIIbKICTh HOTOMCTBA
CBUHOMATKH 32 1 0mopoc, a 11e€ B CBOIO YePry JI03BOJIUTH MOKPAITUTH TPOIANK
M'sica CBMHEH, 3MEHIIUTH BUTPATU HA TEXHOJIOTIIO MPH iX BUPOIILYBaHHI,
30epertTd 4ac CBUHOBOAY, IpU IMOHIYKYy TOTpiOHOT iHdOpMalii mnpu
BUPOILIYBaHHI CBMHEH Ha BIJKOPM, IO B CBOIO YEpry MiABUIIHUTH YCI
CeKOHOMIYHI TOKa3HUKM TPUBATHOTO (PepMEpPCHKOTo TOCMOAapcTBa Ta
npuHece HoMy 3Ha4YHI MPUOYTKH.
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WAYS OF REDUCING OF THE BROKEN QUAIL EGGS
WHEN CAGED POULTRY KEEPING

Komar A. S., engineer,

Dmytro Motornyi Tavria state agrotechnological university, Zaporozhye,
Ukraine

Formulation of the problem. In recent years, quail breeding has
become widespread in the households of the population of Ukraine. Indeed,
in addition to tasty, dietary and environmentally friendly high-quality eggs
and meat, which have numerous useful properties, keeping birds of this
species is quite profitable and quickly paying off [1]. Quail breeding does
not need large areas, the birds are unpretentious in maintenance, resistant to
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infectious diseases, multiply rapidly and are in demand among consumers.

The average weight of one quail egg is 10-13 g, which is almost five
times less than the mass of an average chicken egg. Despite its tiny weight,
the product contains 27 trace elements. A true find for diet food. There are
especially many vitamins of groups A and B in a quail egg, as well as
potassium, phosphorus and iron — two to four times more than in a chicken
product [2]. Eggshell is also the richest source of calcium and is used to
prevent bone fragility, rickets and hypocalcemia.

Quite profitable for both entrepreneurs and gourmets is the egg
direction of keeping quails. The average annual egg production of a female
quail is 280-300 eggs. To obtain 1 kg of egg mass, the total feed costs are
2,8 kg. Quail egg laying begins at the age of 35-40 days. The weight of eggs
that a female lays in a year is 24 times the body weight of the bird itself [2].
Perhaps one of the few drawbacks of this business is the loss due to violation
of the integrity of the egg shell, because its thickness in quails is 0,22 mm
(for birds — 0,35-0,4 mm, for guinea fowls — 0,5 mm). Consequently, the
broken of eggs leads to a deterioration in the commercial quality of these
products and financial losses.

Statement of the problem. There are several varieties of egg broken: in
the form of a notch, a dent (crumpled side) and a wide open crack. The
broken of quail eggs causes significant economic damage to farms. Egg
production losses due to slaughter are at least 10 % (4 % in poultry houses,
3-4 % during collection and packaging, about 2 % during transportation),
which is approximately 28-30 eggs per year per quail [1]. There is a need to
consider the causes, analyze the prerequisites and consequences of the
broken of quail eggs in the caged poultry keeping.

Basic materials. The reasons for the fight of quail eggs can be divided
into technological, technical and biological (Fig. 1).

Damaged bird eggs immediately lose their ability to store and incubate.

Reasons for breaking quail eggs

Technological
associated with the

~ Technical Biological
;rrlle:llrgleenggsn?zf ;;ioour}tgyf associated with: associated with: age of
labor. Shell damage installation of cell the bird (strong shells of
increases with irre gular batteries, mechanisms and eggs laid by birds at the
collection of eggs, at the conveyors for collecting beginning of their
time of laying eg és under eggs, equipment for productivity), breed,
irrational conditions of processing and laying feeding ration, indoor
i e ki eggs, transportation to microclimate, diseases,

pIng & consumers shape and size of eggs

during transportation
between operations

Fig. 1. Reasons for breaking quail eggs

Eggs with damaged shells, but without signs of content leakage, are
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used by farms in industry, in the household — for animal feed.

There are two main ways to reduce the loss of eggs due to the breaking:
by increasing the strength of the shell and by reducing the level of
mechanical stress on the laid egg. Preservation of eggs from breaking by 30-
80 % depends on the strength of the shell, which is achieved by optimizing
mineral nutrition, primarily by increasing the calcium content in feed [3, 4].
However, a significant part of normal and even eggs with a fairly thick and
strong shell can fall into the «broken» category. In some cases, the level of
mechanical stress on the laid egg largely affects the amount of the breakage.
A strong single impact or a sharp short-term pressure exceeding the
resistance of the shell leads to its instant destruction. However, slight bruises,
repeated many times, or slight but prolonged pressure can damage the shell.
The number of mechanical influences, and consequently, the level of the
broken, increase with an increase in the amount of movements of the eggs
between themselves or the surface with which they interact. It is possible to
reduce the possibility of impact on the egg by optimizing all technical means
interacting with the egg on the way of its movement from the female quail
to the consumer.

The best way to keep adult quails is cellular. In the cage keeping of
birds, the laid egg interacts, first of all, with the floor grate. Its main technical
characteristic should be shock-absorbing properties, the higher they are, the
less the shell is damaged. Breakage of the shell integrity causes a fall from a
height of less than 1 cm if the egg falls on a rigid, heavy grate that is
practically devoid of cushioning properties. If the amplitude damping of the
foot grate is more than 1 mm, the egg does not break even when falling from
a height of twenty centimeters.

The shock-absorbing properties of the foot grating depend on its total
mass, the angle of inclination, the thickness and condition of the surface of
the wire (rods) from which it is made, on the size of the cells and the degree
of its stress under the weight of quails. The practice of holding quails shows
that the optimal cell size is 2,5 x 2,5 cm in order to prevent the loss of eggs
due to falling onto a tray with litter (Fig. 2) [2]. The total mass of the foot
grate with cells of the same size is proportional to the thickness of the bars.
The larger their diameter, the harder the foot grate and, accordingly, the
higher the breaking.

Egg breaking can be minimized by using a grate with a wire diameter
of no more than 2 mm. Also, the reduction of the broken will become
possible after the grating is covered with a polymer material, which, when
demolished, will significantly soften the impact of the egg. The wire from
which the foot grate is made must be smooth, because any irregularities on
the surface will necessarily lead to injury to the bird, additional damage to
the shell and delaying the rolling of eggs [2].

With a large inclination of the foot grate, when falling, the egg
experiences a sliding impact, which slightly increases its braking distance,
which reduces the broken, but also increases the speed of the egg rolling to
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the front side of the cage. Insufficient inclination of the foot grate leads to
retention of eggs on it, which increases their contamination and the
likelihood of breaking. When the foot grate is tilted by 5°, the number of eggs
that did not roll out of the cage is 2,8 %, and at 8 ° it decreases to 1,9 %. The
slope of 8-10 ° is considered optimal [5]. At the same time, the foot grate
should be monitored from time to time for the presence of deflections,
because the retention of eggs under the paws of a bird with sharp claws
exposes them to additional notches, bruises and pecks. Such deflections are
not eliminated by laying angle steel slats under the lattice, since in this case
the rigidity and mass of such a lattice increases sharply with the broken of
eggs, especially over the slats. If the quails are planted too tightly, the foot
grate is strongly strained, which increases its rigidity and leads to an increase
in the breaking.

Fig. 2. General view of the foot grate with optimal cell size and
shock-absorbing properties

A sharp increase in the broken of eggs can occur in stressful situations,
when, during the restless movements of quails, the laid egg is subjected to
numerous blows with its paws. When quails are caged, the breaking can
occur in the storage trough, when the slope towards the trough exceeds 6-8 °,
its main cause is the collision of eggs in the tray. It is possible to reduce such
a broken by establishing a gutter and constant technical care for it.

The broken of bird eggs can occur at a high speed of their rolling out
into the chute (more than 30 cm/s), which can occur with an increased
inclination of the foot grate. The broken is noticeably reduced if the way the
eggs roll out along the foot grate is shortened, and this can be achieved by
reducing the depth of the cage. If the egg rolling path is reduced from 75 to
60 cm, the damage is reduced by 1,5 %, while the eggs are under the feet of
quails for almost 15 % less time and, accordingly, are less polluted and
unstuck [1].

The probability of a broken is less if the egg comes out of the cloaca
with a sharp end forward, and this is due to the heredity of birds. If the egg
shape index deviates from the norm (70-80 %), shown in Figure 3, there is
an additional mechanical effect on the shell, since the technical
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characteristics of the egg processing and packaging mechanisms are
designed for their optimal shape.

+ — quail egg with an optimal shape index
Fig. 3. Deviation of the shape index of quail eggs from the norm

The breaking largely depends on the mass of the eggs, the larger the
egg, the higher its kinetic energy when rolling out of the cage and the greater
the impact force it perceives from interference at the same speed of
movement. In addition, large eggs, compared to smaller ones, usually have
less sphericity, and therefore less strength, for the same shell thickness.

As practice shows, the broken does not increase when eggs are stored
in stacks of 6-8 trays [2]. To reduce the breaking, it is important to develop
an optimal egg harvesting regimen, which is built taking into account the
dynamics of laying during the day. The maximum number of quail females
lays eggs (depending on the light regime) during the absence of light in the
poultry house [6]. It is during this time period that most of the eggs from the
total daily output come from quails. With an increase in the frequency of egg
harvesting, the broken decreases.

It i1s impossible to exclude the influence of the human factor on the
breaking of eggs. The movement of the bird, the unusual actions of the
attendants cause hysteria and increased arousal of quails, as a result of which
the number of cases of hidden damage to the shell, which manifests itself
due to squeezing the egg in the uterus, increases. During cleaning, packaging
and transportation, latent damage to eggs turns into obvious ones. The
attendants must observe one color of clothing, carefully remove the eggs
from the receiving trays into the container and sort them. It is necessary to
maintain a calm environment in the poultry house, to avoid sudden noises
and not to carry out work (even nearby), accompanied by noise and heavy
traffic of people. It is known from literary sources [1] that sounds with a
power of 90 dB, caused by a hammer striking metal, increase the egg
breaking up to 4 % within 15 minutes, and up t0 6 % within 30 minutes and
per hour — up to 12 %. The loudness of industrial noise according to the
norms should not exceed 60 dB.

The level of egg breaking outside the farm depends on the methods of
packaging, loading (unloading) and on the means of delivery to the consumer.
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Conclusions. 1t is possible to significantly reduce the broken of quail
eggs by optimizing the design of cell batteries and the functioning of
technical means, establishing regular collection, rationalizing the conditions
for feeding and poultry keeping. Eggs are more likely to be damaged in
multiple transfer operations, and at times their integrity even depends on the
number of layers of trays in a stack.
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MPAaKTUIHUM KypHaT « TBapUHHUIITBO choroaH», No7. Kuis, 2018. C. 38—42.

4. Komap A. C. CyvacHi MeToau 1 o0naJHaHHS JIJIsl TPaHYJIIOBAaHHS
koMOikopMmiB. Matepianu I MixH. Hayk.-nipakT. kKoH(pepeHnuii «TexHiune
3a0€3MeYeHHs]  IHHOBALIMHUX  TEXHOJOrId B arpornpoOMHCIOBOMY
koMInuiekci». Memitorons: TIATY, 2020. C. 272-275.

5. CnupupnonoB U. I1., MansueB A. b., JIpiMkoB A. b. MHkyOanus siuit
CEJIbCKOXO3SIMCTBEHHOM NTHUIBI OT a M0 s: JHUMKIONECAUYECKAN CIOBaph-
cnpaBoyHuK. O: U1 Makmeeson E. A., 2017. 594 c.

6. Komap A. C. BB CBITJIOBOTO PEKUMY Ha SIMLIEHOCHICTH NIEPENEIB.
Texuiyne 3a0e3neyeHHs] 1HHOBAIIMHMX TEXHOJIOTIH B arporpoOMHUCIOBOMY
komruiekci: Mat. I MibxHap. HayK.-lipakT. KOH}. MOJ. Y4eHUX. MenTomnos:
THATY, 2022. C. 40-42.

YK 693.546

TEXHOJOI'TI HEPEPOBKU HACIHHA PULIUHA
JABOPA30OBHUM ITPECYBAHHAM

Kypasens /I. I1., n.1.H.,

[Tpoxkomiii B. C., cTyaeHT,

Taspiticokuii Oeparcasruli acpomexHoN02IYHUL YHIBepcumem imeHi /[mumpa
Momopnozco, m. 3anopidxcocs, Yrpaina

Ha mpakTuii BifJUICHHS JIYIIIWHHS € CKJIQJHUM TEXHIYHUM
3aBAaHHSAM. BiJCyTHICT y PpUIMHOBOMY JIYUINMHHI  €JIaCTHYHOCTI
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MPU3BOJUTH JI0 TOTO, IO MPHU PO3/IaBIIFOBAaHH1 BOHA JIETKO PO3TPICKYETHCA 1
TOCTPUMU TPAHSIMU PYHHYE SAPO, BUKIUKAIOUN MIBUAKE BUAUICHHS OJIii Ha
Horo moBepxHi. BimokpemiroBaHe Ha MallMHAX JIYIIIUHHS TPH BOMY
MIBUJIKO 3aMAacCIIOEThCS, Y PE3YyJbTaTi 4Oro MOro OJHHICTh MEPEBUILYE
OoTaHiuHy OUThII HIXK Ha 1 %.

Benbipkuii omexupoBuil KOMOIHAT CLIOYATKY BIPOBAIUB TEXHOJIOTIIO
3a cxemoro — (hoprpecyBaHHs — eKcTpakiis [1] 3 monepenHiM BiIIICHHIM
JYUINMHHS, 3HIMaHHS SKOro He mnepeBuilyBaio 5-6 %. VY pesynbraTi
nepexoay Ha TniepepoOJieHHs pUIMHU 0€3 BIIAUICHHS JIYIIIHWHHS,
YAOCKOHAIFOBaHHS TEXHOJIOTIT MIATOTOBKY MaTepiany 10 poprpecyBaHHs i
HACTYMHOI €KCTPAKIIi 3arajibH1 BTPATH OJI1i Y BUPOOHUIITBI OYyJIM 3HIKEHI 3
1,24 % no 1,03 % [2].

[Ipu BiIMOBI BIIIJICHHS JYIIIMUHHS M1CII OYUIIICHHS HACIHHS PUITUHU
N0JIal0Th 0e3MocepeIHO Ha MOJIPIOHEHHS, 32 PaXyHOK YOr0 CKOPOUY€EThCS
YHUCJI0 TEXHOJOTTYHUX OIepallii.

BuBueHHS BITUM3HSHOIO 1 3apyOi’>KHOTO JOCBITY JTO3BOJIMIIO BHSBUTH
nepeBaru i HeJAOJMIKU JIBOX OCHOBHHMX TEXHOJIOTIM mepepoOsieHHsS HACIHHS
PHUIIMHU: 3 TIONIEPEAHIM BIIUICHHIM JIYIIIUHHS 1 6€3 BIIUICHHS HOro.

[cToTHUM HEnOIIKOM MepepoOIeHHS PUIIMHU 0€3 OOpyIIeHHS HACITHHS
€ BHCOKa JYIINMUHHICTh MEepepoOIOBAaHOTO Marepiaidy, BEJIUKUN BMICT y
MaKycl KJIITKOBUHH, PULIMHY ¥ 0€3a30TUCTUX €KCTPAKTHUBHUX pedyoBHH. Lle
3HM)KY€ HOr0 KOPMOBY LIIHHICTh. 30UTLIEHHS BMICTY O0OJIOHKHU B SIAP1, 11O
e Ha nepepoOJyeHHs, MIABUILYE KHCIOTHE YKCIO OJii, KOHIEHTPALIIO
IPOJYKTIB OKMCIIOBAHHS HEOMUIIOBAHUX peYOBHUH. [IpuCyTHICTH 000JIOHKHN
B SI/Ip1 BIUIMBAE W HA Psi MOKA3HUKIB POOOTH yCTAaTKyBaHHS: 3MEHILYEThCS
BIJICOTOK BHUKOPUCTaHHS KOPUCHOI MICTKOCTI YCTaTKyBaHHs, MHOro
MPOJYKTUBHICTh, BHUKJIWKAE IIBHJIKE CHpPAIIOBAaHHSA IIPECIB 1 BaJIbIlIB.
3aosiroBaHHs 000JIOHKH MPU3BOIUTD JI0 3HMKEHHS BUXOY OJii [3].

OpHak BiIUIeHHST O00JIOHKH YCKJIQHIOE TEXHOJIOT10 TIepepoOIeHHS,
BUMAarae BBEICHHS JEKUIBKOX OJMHHUIb CHEIaTbHOTO YCTaTKyBaHHS, B
TOMY YHCII IIeIbMalluHU. [Ipu 3HMKEHHI BUMOT J0 SIKOCTI KACTOPOBOTO
0J1i1, TOOTO TIPU 3aCTOCYBAHHI 1i€l OMIT JIJIs BIAMOBIIHUX TEXHIYHUX IIJICH,
TaKa TEXHOJIOT1Sl Ma€ MPaBO HA ICHYBaHHS.

Jlst onepskaHHsI PUITMHOBO1, 3aCTOCOBYBAHOI B MEMIUIINHI, TaK 3BAHOT
KacTOpoBOi Oii OUIBII BHCOKOi SIKOCTI, HEOOXITHO MaKCHMabHE
BiJUTIJICHHST 0OOJIOHKH Bif siApA.

TakuMm YWHOM, TPaBO HAa BIPOBAKEHHS TOBWHHI MaTH OOHUIBa
BapiaHTH TEXHOJIOTIi: 3 TOMEpEeAHIM BIJIUICHHAM JYIINMUHHA W 0e3
NONEPETHBOTO BIJIIUICHHS. [Ipuyomy,  3acTOCOBYBATHCS abo
BIIPOBAKYBAaTHCS] Ta a0 1HINA TEXHOJOTiS MOBUHHA B 3aJIEKHOCTI BIJ
MOJAJIBIIIOT0 BUKOPUCTAHHS O/ICP>KYBAHOI PUIIMHOBOT OJIIi.

JocBig pobOTH 31 CTBOPEHHSI MaJOTOHHAKHHMX IIEXIB MEepepoOIeHHS
OJIIMHUX KYJbTYp, BHUBYCHHS BITUYUZHIHOTO M 3apyO1’KHOTO JIOCBIAY
nepepoOJIeHHs] HACIHHS PUIIMHM, BIJNPallbOBYBAHHSA TEXHOJIOTIl XIMIYHOI
JETOKCUKAIIll MaKyXy PULIMHM 1 HOro BUNPOOYBAHHS Ha BEJIMKIA poraTii
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XyZ001, CBUHSX 1 KypyaTax [I03BOJISIIOTh PEKOMEHAYBAaTH BJOCKOHAJIECHY
TEXHOJIOT1I0 MepepoOsieHHs PULIMHU Ha MiHi-3aBogax. OmepariiiHa cxema
PEKOMEHI0BAaHOI TEXHOJIOT1] MpUBEIeHA Ha PUCYHKY 1.

=

OwmimerHs | KamiOpyBaHHA (oprpecysanns Binokpemnents (ysa Tapsye

HACIHHS :> dinbTpyBaHHA
Kanifpysansna Maunna Doprpec T'ymeynomioBas ﬁ doprpecosoi

ot

U U U OirsTp-npec

>

S ['py0e noxpioHerHs : :
epety thopnpecoBol Makyxn BIHOKpffMHeHH’I HPI6HHX Ipybe moxpibHenHs
1 BIIOKDCMICHI MEXaHIYHKX JOMIIIOK eKCIIENIepHOI MaKyXH
Y II7HAS Mouorkosa ypodapka Mexamiaamii
eXaH{THA /—_){Monorkosa apobapxa
Llexnmanina U BIIOKPEMITIOBAY U
Tonke noxpiOHeHHs ) -
U lopupecoBoi MaRyxE Binoxpenreris dysa Tone no6pionents
T ; eKcrenepHoi o excriesIepHol MakyXit
TloxpiGuenns szpa ATHBATILICBHH iy Fymeynosmona [T'9THBANbIEBHI
CTaHOK VIIEYTOBIIOBAY
OnHomnapHa BaIbLOBKA U U CTaH0K
U Bomnoro-temnosa Binokpemnenns api0nux
6006 . . Bomoro-ternosa
I . 00bpodka MEXaH{YHHX JOMIIIOK . .
HAKTHBAILiS . 1HAKTHBAILS MAKYXH
. Bararouanna Mexaniammnit Toctep
[ nex-inakTuBarop KapOBHA BiOKPEMITIOBAY
. 5 . Tapsae dinerpyBanms Ximiuna iHakTEBAIis
0IIOTO-TETI0BA i onii
opfia A TOPUHHC BIKMMaHHA CKCIICNIEPHOT OJII1 aneprexy
Tpec-excnenep = ®inprp-mpec Bynkepn-
BaratouanHa KapoBHs iHakTHBATOpH

) = h

Puc. 1. OnepauniiiHa cxemMa TeXHOJIO0Tii mepepoOKH HACIHHSA PULIMHA
ABOPa30BHUM NpPeCyBaAHHIM

[TpuBeneHa omnepaiiiiina cxema TEXHOJIOT1i Ma€e Taki 0COOIMBOCTI:

- OpuiloM, OYMINECHHS W KaiaiOpyBaHHS HACIHHS, KOHIWI[IOHYBaHHS
HACIHHSA 32 BOJIOTICTIO TIEpel OOpYIICHHSIM;

- TOJIMIIEHHS BIJAUIEHHS HACIHHEBOI W INIOAOBOI 0O0OJIOHOK
(JTymInuHHS) Ha MeIbMaIINHI;

- 1HakTuBalis (EPMEHTHOI CHUCTEMHU Iepel] BOJIOrO-TEIMIOBOIO
00po0OKOI0;

- IBOCTYIIHYACTE BIHKUMaHHA Ha (QOpIIpeci i eKCreepHoMy TIpeci 3
BOJIOTO-TEIJIOBOI0 OOpOOKOI B OaraTOYaHHUX ITAPOBHX JKAapOBHAX 0Oe€3
MOAANBIIOT €KCTPaKIIii;

- 3HIDKEHHS BIJICTOIO 32 Macol0 NMPU OTPUMAHHI OJIii MPECYBaHHIM
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NUBIXOM MMiAOOPY BIAMOBIIHUX PEXHUMIB BOJIOTO-TEIUIOBOI OOpOOKH i
peCyBaHHS;

- IEPBUHHE OYMILIEHHS OJIii 3 TapsA4Y0I0 PUIbTpAIli€lo;

- TIOCJIZIOBHA BOJIOTO-TEIUIOBA JETOKCHKAIllSl PUIMHY, PUIUHIHY B
TOocTepi, XIMiyHa JeTokcukauis ainepreHy CB-1A B  OyHkepax-
1HAaKTUBATOpax;

- CHAJIOBaHHS JYLIMUHHS Ta YaCTKOBO MAaKyXd B IaporeHepaTopi-
yTUJII3aTOpl, 110 TpaIfoe Ha JIy331 1 3a0e3meuye mapor BHCOKOTO THUCKY
poOOTY IIHEKa-IHAKTUBATOPA i 0araTOYaHHUX >KAPOBEHb;

- 3HWKEHHS MIKIUIMBUX BHUKUIIB B arMochepy 3a paxyHOK
BUKOPHUCTAHHS HaI1B3aMKHYTOI'O MOBITPSHOTO LUKITY B II€JIbMAILIMHI;

- 3a0€3MeYeHHs TEXHOXIMIYHOTO KOHTPOIO BUPOOHUUYUX MPOLECIB.

BiTunsHsH1 3aBoau (y MicTax ¥ Manb, CMu1a, BepXHbOAHIIPOBCHK 1 1H.)
BUITYCKAIOTh YCTaTKyBaHHsS MJI INEpPEpoOSIeHHS HACIHHS COHSIIHHUKA 3
1000BOI0 MpOAyKTHUBHICTIO 8-10 T. OmHAK, TEXHOJIOTIYHI BJIACTHBOCTI
HAaClHHS COHSIIHMKA ¥ BIAMOBIZHO TEXHOJOTIS HOro mnepepoOeHHS
OPUHITMIIOBO  BIJPI3HAIOTHCS Bl BJIACTUBOCTEM HACIHHS PUIMHU ¢
TEXHOJIOT'1] oro nepepoOsIeHHs.

Tomy npu cTBOpEHH1 MiHI-3aBO/IIB 3 MEPEPOOICHHS HACIHHS PULIUHHU 3
YCTaTKyBaHHS, 110 BHUIIYCKA€TbCA BITYM3HSHUMHU 3aBOJAMHU, MPAKTUYHO
HEMA 1110 NEPENHSATH.

Cnucok euxopucmanux oxcepen.

1. Kypasens M. Il., Bepemara O. JI. AHani3 cnoco0iB OTpUMaHHS
OJIIMHMX MarepianiB 13 HaCiHHS pUUMHHA. TexHiuHe 3a0e3neyeHHs
IHHOBaLIMHUX TEXHOJIOT1H B arponpoOMHUCIOBOMY KOMIUIEKCI. MemTonomb:
THATY, 2020. C. 77-81.

2. Kypagsens /1. I1., Bepemara O. JI. Bumoru 10 maroToB4ux oneparii
IpU TpeCyBaHHI ME3rM HACIHHA pHUIMHHA. TexHiuyHe 3a0e3reueHHs
IHHOBAIIIMHUX TEXHOJIOT1H B arpolpOMHUCIOBOMY KOMILIEKCI. MemTomnob:
THATY, 2020. C.673-678.

3. Kypasens JI. I1. OOrpyHTYBaHHS aepOJAMHAMIYHUX BJIACTHUBOCTEH
Bopoxy puruHu. [Ipami TaBpiiickkoro Aep>KaBHOTO arpOTEXHOJIOTIYHOTO
yHiBepcutety: HaykoBe ¢axose Bumanus. Memnitonons: THATY, 2021.
Bum. 21, 1. 2. C. 42-50.
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V]IK 631.5

orJjsa a1 ICHYIOUnX TEXHOJIOFIﬁ I MAIIUH OJI5
3BUPAHHA 1 HICJASA3EUPAJIBHOI JOPOBKHU LIUBY.JII

Hinyp B. B, n.1.1.,
bapumes O. O., maricTpanT
Ymancovkutl nayionanvuuil ynieepcumem caoienuymea, M. Ymamns, Yxpaina

[linBumieHHss €(EKTUBHOCTI BHUPOOHUIITBA HHUOYJI-PIIKKM MOXKJIUBO
Juiie npu 1HTeHcu@ikaiii Horo BUPOOHMIITBA, KOHIEHTPYIOUHM HOTO Y
BEJIMKHUX CIIEI1aTi30BaHUX OBOYIBHUIILKMX I'OCIIOAAPCTBAX, 1 BIPOBAKEHHS
MIPOMUCIIOBOT TEXHOJIOT1i 3aCHOBaHOI Ha KOMIUIEKCHIM MexaHizaiii BCiX
nporueciB 00poOeHHs 1 30upaHHsA, a TaKoX MIiCIA30UpaNbHOT JOPOOKU
Oy

[TutanHs  MexaHi30BaHOTO  30upaHHS 1UOydl  PO3TISHYTI Y
bynnamentanbanx podorax bormanoa . Il., Jumenxko H. @,
Kmaukatkuna C. A., a takox 3akopaoHHux Y. ITerkoBa, L. Zannera, C.
Mapmanna, Zoldi Jstvan i iH. Po3po0O1ii poGounx oprasis, 10 Ipu3HaAYEHI
BUKOHYBAaTH pI3HI olleparii Mmpu MeXaHi30BaHOMY 30MpaHHI 1 J0poOIl
uulymi, mpucBsueHi poodotu MiransoBa A., B. Cugopenko, FO. MicHik.,
Sagi 1., . Tapan Kumar Khura , A. C. Kymmnapsos, JI. I1.I0yctik, JI. 1.
Masypuk, 1 1H. Ili poOoTM BHecIM BaroMui BKJIAJ Yy JOCIHIIKEHHS
3aKOHOMIPHOCTEH BUKOHAHHSI 30MpajbHUX OMepalliif, a TaKoX y po3poOKy
poOoYMX OpraHiB Ajs BIIIJIEHHS Nepa BiA HUOYIHHH.

Pelinrapt 3. C. y cBoiX poboTax, IpUCBIYEHUX NpodieMam 30upaHHs
uOyJl 1 MCaI30MpanbHOl TOPOOKH 1UOYIi, TOBOPUTH MPO IOIIBHICTH
pobutu BiUIeHHS Tiepa 1uOyJl Oe3mocepeaHbO0 Ha moui (00pi3ka mepa
1uOysi Ha KopeHi) [1].

Hocninamu borganoBa I'. II. BcraHoBieHO, MO JJIi MAIIMHHOTO
30MpaHHs BOJIOTICTh JIMCTS TMOBUHHA OyTW B mgianma3zoHi 15...60%, a
ONTUMAJIBHUMHU TEepMiHaMH oOJaHO(pa3HOro 30upanHs € 7-U ... 9-i1 gHl
30upaHHs micas oOpoOKH JeCHKaHTaMH B repiof nossranas Oumsin 80%
muctiB 'y mmOymi. JlocmimkenHss mpoBeneHi coinbHO Meimaxe WM. 1
Petiaraptrom O. C. Ha miacTaBi sSKux po3pobiieHa yKopodeHa aBoda3Ha
TEXHOJIOTisI 30upaHHsS MOyl 1 TEXHIYHUX 3aco0iB JuIst ii 37iHCHEHHS.
TexHOMOTIS BKIIIOYAE Mepea30upaibHU MOJHMB y TOCYNUIMBUN TMepiof i
o0Opi3ky mepa 1mOyJi HAa KOPEHI, BHKOMKY 3 YKIQJaHHSIM Yy BAaJIKH,
KopoTkouacHe cymriHHS (2-5 mi6), miabip 3 HaBaHTAXEHHSIM Yy
TPAHCIIOPTHUHN 3aci0 1 micaa30upaibHy 00p0oOKy Ha cTarioHapi. s gaHoi
TEXHOJIOT1i po3p00JIeHNI: HaullMHUK poTOopHUl 00pi3yBau aucts OBH-1,8 1
€J1eBaTOpHO-IUCKOBUM konanbHuk KJI-1,8.

Po6otu KymnaproBa A. C., Jlapromuna H. I1., Kmaukatkuna C. A.
MPUCBSIYEH] BIIIJICHHIO Mepa Bil NUOYJIMHU Ha CTAIllOHAPHUX MYHKTax 3a
JIOTIOMOTOI0 POTOPHUX OO0pi3yBauiB, CBig4aTh MPO Te€, IO POTOPHI
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o0pi3yBaui 3a0e3ne4yoTh 85-92% MoBHOTH OOPI3KHU.

JocnimkenHss niTkoBoro ouyucHuka mposeneHi Llymuno M. M. 3
BUBUYEHHS MPOLIECYy cemapalii IPYHTOBUX 1 POCIMHHUX JAOMIIIOK NpU
30MpaHHi OBOYEBUX KYJIBTYP, JAI0Th MOXKJIUBICTh 3pOOUTH BUCHOBOK IO T€,
110 IaHUI OYMCHUK MO>KHA aJalTyBaTH B anCTpiﬁ JUTA BIAJIJICHHS TIepa Bij
uH6yJH/IHH TUM CaMHUM POOHTH OIEpalliio BiIALICHHS nepa Ha 30upanbHii
mammHi. Lliero x npobiremoro 3aiiMaroThCsi 1 BYEHI TaKMX KpaiH SK
Himeuunna, Aurmis, Hinepnanau, CLLIA, ABctpanis, AnoHis i iH.

HaiiGinbpm nmpamnemMicTKUMH OTNepatisiMi TEXHOJIOT1l MEXaH130BaHOTO
30upaHHsa 1 michs30upanbHOi JopoOku 1uOym (puc. 1) € 30upanHs 1
nicasa3oupanbpHa Jopooka [2].

YopHym- —— | [Tabyia- 30epiras- Mubyns- 30epiraf- —— | [abvus-
Ka ciBOK HA pinxa HI MaTKa

O6poGiTok TPVHTY 1 BHeCEHHA T00PHE

Ns0.20 Pso.s0 Kso-o0 H 40 T opraniusHux nodpue. JIKT-5; JIKI-10; JIKI-15; BAH-3; BAT-7; 51-10; PYM-8; I1-2,8;[1-4; [1JTH-5-35;

KI'd-2.8
Tlocie i mocanka
CO-4.2 CJIH-8A KCM-4 KCM-4
CJIH-8B KCM-6 KCM-6
CJIC-5.4 CH-4B
CJIIC-12
Jlorasan 3a poCIHHAMH
BCO-4A BCO-4A KOH-
KOP-4,2 KOP-4,2 2.8A
KI'd-2,8 KI'®-2,8 KPH-4.2
KOP-4.2
Tlepenz6HpanbHa MATOTOBKA
| [ KT9-1.2 | | | | KT®-4.2 | | | |
30HpaHHA BEPOKAKD
CK-5 MIIC-1.4 TII813- JIKT-1,4 TII813- JIKT-1.4
CK-6 MITP-1.4 1635 JIKTI-1.8 124 JIKTI-1.8
TII813- MIIC-1.4 TII813-
183 MIIP-1.4 126
TII813-
183

Puc. 1. Cxema TexHOJIOTii MeXaHI30BAHHOIO 30UpaHHA i
micJaA30MpabHOL J0POOKHU HUOY.Ti

30upaHHs HUOyIl MOB'sI3aHE 3 HEOOX1IHICTIO BUTATYBaHHS LUOYJINH 13
ITPYHTY 1 HACTYMHOKO CEMapali€ld IPYHTOBUX 1 IHIIMX JoMimiok. [{um
BU3HAYAETHCSI BUCOKA MPAIEMICTKICTh 30upaHHsl, 10 ckianae 60...80% Bixa
yCIX TIpaleBUTpaT Ha BUPpOOHUITBO [3]. IcHye Kinbka BapiaHTIB 30MpaHHS
UOYJII-PINKY 3 YACTKOBOIO MEXaHI3aIll€r0 Tpalii KoMOaitHOBUM 30MpaHHIM
[4]. [Ipu pyunomy 30upaHHI UUOYII-PIIKH BUTPAYAETHCS 7IIFOM TOJ/II.
Po3pobiieHi gorenep MaluHU HE TOBHOO MIPOIO BIAMOBIIAIOTH CYYaCHUM
BuMoram. [{iIkoM BiJICyTHI MaIlIMHU, 1110 MOTJIA 6 30MpaTH KiIbKa OBOYEBUX
KyJbTyp, Taki MalmHu, He0OX1IHI TOCIIOIAPCTBAM, SIK1 CTEIiali3yIOThCS B
OBOYIBHUI[LKOMY HaNpPSIMKY.

AHani3 TexHOJOTiYHMX 3aco0iB 30upaHHS HUOYJIl B PO3BHHEHHX
KpaiHax MOKa3ye, M0 MeXaHi3amil 30upaHHs U0yl MPUIISIOTh BEIHUKY
ysary. BHnyCKaeTLc;I IMIMPOKa HOMEHKJIaTypa MAalluH, SK Y TPUYITHOMY,
TaK i B CaMOXLZ[HOMy BUKOHAHHI. SIK MpaBWIJIO, MAIIMHA BUKOPUCTOBYIOTH 32
JIBOMAa TEXHOJIOTISIMU 30MpaHHS:
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- nBodasHa (BHUKOIyBaHHS W yKJaJaHHS y BaJOK 3 HACTYyIHHUM
MexaHi3oBaHuUM minOupanHaMm micis 10...14-1eHHoro BUJIEKYBaHHS IS
IPOCYIIKH 1 JJO3PIBaHHS);

- ogHo(a3Ha (0Opi3ka OaaILIs, BUKOMYBaHHS HUOYIHH 1 OUMIICHHS
BiJl JOMIIIIOK, HABAHTAKCHHSI B TPAHCIIOPTHHI 3acCi0).

VY Hamnii kpaiHi € NOIIMPEeHO0 JBO(a3zHa TEXHOJIOTis 30upaHHs, 3a
SIKOIO TIACYITyBaHHS 1 JO3piBaHHS BIJOYBa€ThCsl Oe3mocepeHhO0 Ha MO
nicnss BukomyBaHHS 1 10...14-1eHHOro BWJIEKYBaHHS 3 HACTyIHUM
N1A0MPAHHSIM.

Takox y CBITOBIM MpakTHUIIl 3aCTOCOBYIOTHCS M 1HII TEXHOJIOTII,
30KpeMa, ojHo(a3zHa, NMpU AKIA MPOCYIIyBaHHS HUOYI 3M1MCHIOETHCS Ha
CTalllOHApHUX MYyHKTaX [4]. AnpiopHY-NOPIBHSJIBHY OI[IHKY JIBO(a3HOI 1
onHoGa3HOT TEXHOJOTii MOXHa TMPEACTaBUTH Y BUTISAAI TMO3UTHUBHO-
HeraTuBHOT MaTpuili (Tabsmi 1).

Tabnuys 1

I1o3UTMBHO-HEraTUBHA MATPUIISI TEXHOJIOTiH 30MpaHHs UOYJTi

IlepeBaru Henoaixku

JIBo(azHa TexHosoris 30upaHHs

1. BigcyTHICTh KamiTaJIbHUX BUTpAT Ha
OYIIBHUIITBO CYIIAPOK.
2. Exonowmist eHeprii Ha mpoCyITyBaHHS.

1. JlotaTKOBE YIITKOKCHHS
IIUOYJIMH TIPH IIOBTOPHOMY
IPOXOJi MO POOOYUX OpraHax.
2. Bl BUCOKa 3aJIeKHICT
TEPMIHIB 1 IKOCT1 30MpaHHSI Bl
TIOTO/THUX YMOB.

3. JlolaTKOBE MOPYIUEHHS
CTPYKTYPH IPYHTY MpHU
MOBTOPHOMY BILIKBI pOOOUUX
OPraHiB 1 XOJIOBUX CHCTEM.

OnHodazHa TeXHOJIOT s

1. MeHiIlie yIIKOAKEHHS.

2. MoXHBICTh 30MpaHHs B CTUCIUI
TEPMiH 1 3BUTbHEHHS TIOJIS JUTSI 1HIIMX
poOiT.

3. Brutus, 110 maauTh IpyHT.

4. BinbIn BUCOKA €KOJIOTIYHA YACTOTA —
MOYKJIMBICTH 3HUILIEHHS
XBOPOOOTBOPHUX MIKPOOPTaHI3MIB Y
MpoIIeCl MPOCYIIIyBaHHS 0€3
BUKOPHUCTAHHS XIMIYHUX 3aC001B
3aXHUCTY.

1. JlomaTkoBI1 KamiTalbHI
BUTPATH Ha Oy1IBHUIITBO
CyILIapOK.

2. Burpara TemnioBoi eHeprii
Ha MPOCYUTYBaHHS.

Bubip pamionansHOT TeXHOJOTIi 30MpaHHS BU3HAYAETHCS HE TIIBKU
BUTpaTaMy Tpaii 1 MarepialbHUX PEeCypciB, aje 1 AUHAMIKOI BUXOIY
OPOAYKIII B 3aJ€XKHOCTI B KaJlCHIAPHOTO TEPMIHY 1 TEXHOJOTI].
PesynbTatu nocmikeHs (puc. 2) nokasaiy, 10 B paHHIN mepioj] 30upaHHs
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BEJIMKUN BUXI1J MPOIYKIII JTOCATAETHCS TPH BUKOPUCTAHHI JBOda3HOi
TEXHOJIOT1i 30MpaHHsl, a B ONTUMAIBHUH 1 M3HIN — TpU 0HO(A3HIM.

P 2

J, %

90

)
/

3.08 8.08 13.08 18.08  23.08 28.08
Tepminu 30upanss

1 - onpnodasna; 2 — nBodazHa
Puc. 2. Ilunamika 3MiHH iHAEKCY BPOKAMHOCTI B 3aJI€XKHOCTI BiJ
TePMiHYy I TeXHOJIOTII 30MpaHHs

Ak BUIHO 3 MaTpulll, paIlliOHAJIBLHO 3aCTOCOBYBaTH OJHO(pA3HY
TEXHOJIOT1I0, a TPUMYCOBE BHCYIIYyBaHHS 3a0e3nedyutd oOpoOKOrO
JIeCUKaHTaMH [5].
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EHEPI'O3BEPITAIOUMH CIIOCIE KOMBIHOBAHOI'O
CYIIIHHS ®PYKTOBOI CUPOBUHUA

Capoticekuii O. 1O, cT. BUKI.,
Cymcokuti HayioHanvHul acpaprutl ynisepcumem, M. Cymu, Yxpaina

Ilocmanoeéka npoonemu. Ha nanmii yac po3poOiieHO  psiA
eJIeKTPO(PI3NYHUX METOIIB IHTEHCU (DiKaIlli TPOLIECy CYIIIHHS, B TOMY YUCII
— o0OpoOka  iH(ppauepBOHMM  BHUIPOMIHIOBAHHSAM, O0OpoOka B
eIEKTPOCTATUYHOMY  TOJi, BHCOKOYACTOTHAa 1 HAJBHCOKOYACTOTHA,
aKycTu4Ha 0OpoOka Ta iH. B pe3ynbpTaTi aHaiizy HaBEIEHUX B JpKepenax
iHdopmarllii pe3yabTaTiB JIOCHIKEHb MOXHA 3pOOUTH BHCHOBOK, IIO
O1IBIIICTH 3 HUX TOB’SA3aHI 3 0COOJUBOCTIMHU KOHKPETHOTO BUIY Ta COPTY
bpyKTiB, 10 HE 03BOJsE€ YHIDIKYBATH MiAXiJ 1O NUTaHb PO3POOKH
BKa3aHMX METOJIB 3HCBOJHCHHS Ta TEXHIYHMX CHUCTEM Ha iX ocHOBI [1].
Buknanene Buie 103BoJisse chopMyIIFOBaTH OCHOBHI 3aJadi Ta MPUHIIUITH
pPO3pOOKH HOBHUX METOMIB CYIINHHS Ta MOXJIMBICTH iX KOMOIHAIi st
3MEHIIICHHS €Hepro3aTpaT B mpoIeci 00poOKH CUPOBUHH.

Ocnoeni mamepianu 0ocnioxycenna. 3 METOIO THTEHCU]IKAIT TT1IBOTY
eHeprii 70 BUCYIIYBaHOTO 3pa3ka, a 3HAYUTh MPHUIIBUALICHHS MPOIECY
CYLIIHHS, HaMHU 3alpolOHOBAaHAa EKCIIEpUMEHTalbHAa YCTAaHOBKa [2].
[TimoTHMII BaplaHT AOCIIAHOI YCTAHOBKM OyB OOJIaHAHUM: KEPEIOM
xuyieHHs; JIATPom; BoibTMETpOM; MUTIAMIEPMETPOM; JBOX IUIOCKUX
eNIEKTPO/IIB; TaiiMepa; eJIeKTPOHHUMHU Barami; CYIMWIbHOIW Mmadoro;
JUKEpeNIoM  yNbTpa3BykKy. [lns BU3HAUYeHHS MapaMmeTpiB  CYIIIHHA,
JOCIIKYBaH1 3pa3kd MOMIIIAIUCA B CYIIMJIbHY ady 3 TeMmIepaTyporo
noBiTps Bcepenuni madu 55° C. Ilpu npoMy Ha 3pa3oK UMHUTACA OIS
yJIbTPa3BYKOBUX KOJIUBAHb.

Buxonsuu 13 Teopii cyiniHHS, HaWOUIbIIA KIJIBKICTh €HEprii MOBHHHA
OyTH 3aTpadeHa B Iepioj MPOrpiBaHHS 3pa3ka Ta HA MOYATKY MEpIIOro
nepioay cyurnHHs [3]. Tomy, mis iHTeHCH]IKAIIil MABOAY €HEPrii B epioa
IPOrpiBaHHA HAMH 3aIIPOMIOHOBAHO BUKOPHUCTAHHSA MPSMOTO €JIEKTPUYHOTO
HarpiBy UIsl MiAITpiBY 3paskiB B mpoueci cyuriHas [4]. Enextpogu s
10/1a41 JOJIATKOBOI MOTYKHOCTI HAKJIaaJIMCS Ha TOPIIEB1 MMOBEPXHI 3pa3KiB.
OpHakoBa CcWJIa TPUTUCKY 3ale3rneuyBayiach CHEiaIbHUMU TyMOBHUMU
3aTuckayaMu. EJexTpoau BUTOTOBJIEHI 13 HEpXKaBitouoi CTajl TOBIIMHOIO
2 MM.

3 miABUILICHHSAM HAMpPyTryd Ma€ Miclle IHTEHCUBHMM MIIICPIB MaTepiay.
Temneparypa #Horo MmWBUIKO 30UIBIIYETHCA, AOCATAIOUUA TEMIEpaTypu
KUMiHHS BoAu. IIpu 1poMy BoOJIOra HE BCTUIra€ MOBHICTIO BUXOJIUTH Y
BUTJIS/II TIApu 1 KUINUTH BcepeauHi watepiany. lle npuBoauTh 10
pyiHYBaHHS KJIITKOBOI CTPYKTypH A0ayK [S]. [Ipu 11bOoMy BOHU TEMHIIOTb,
TOMY OITHMaJbHEC 3HAYCHHS HANpyrd, Ta BIANOBITHO 3HAYCHHS
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MPUKIIAJICHOI TOTYKHOCTI BUOMPAIUCH BUXOJSYU 13 Bi3yaJbHOI OIIHKH
CTaHy 3pa3KiB.

KpiM Bu3HaueHHs 3MiHM Macu Ta BOJOTOCTI 3pa3KiB, HaMu
BUMIPIOBAJIach BEJIMYUHA €IEKTPOIPOBITHOCTI MPOAYKTY. Bee me pobuocs
JUISL €KCIIPEC OLIIHKM BMICTY BOJIOTH y BHUCYIIYBaHOMY MPOAYKTI Ta OLIIHKH
MO>KJIMBOCTI Ta MEePi0Ay BUKOPUCTAHHS MPSIMOTO €IEKTPUYHOTO MITITPIBY.

Jlocnimxena AuHAMIKAa 3MiHU TPOBIAHOCTI 3pa3ka B 3aJIEKHOCTI BiJl
yacy CyIIHHS TOoKa3aja, o il €0 eIEKTPUIHOTO CTPYMY IiIBUIIYE€THCS
MPOHUKHICTh KJIITHH S01yKa, 10 MPUBOJUTH J0 301IBIICHHS COKOBIAAYI.
[Ipy 1LOMYy BigMIYAa€THCA 3HWKEHHS EIEKTPUYHOTO OIMOPY POCIUHHOI
CHUpPOBHHHU [6].

Takoxk Ha OCHOBI OTpPUMaHUX 3aJIEKHOCTEH, MOXKHAa 3pPOOUTH
BHUCHOBOK, IO MIiAIrPIB CHPOBUHU MPSMUM €JIEKTPOHArPIBOM HAMOUIbII
JOIUTBHO TIPOBOJUTH B TIEPIIMM TEpioJ CYIIIHHS, TaK SK MPU LbOMY
MPOXOJIUTH IIBUJIKA 3YNMHMHKA BCIX MPOIECIB YKUTTEAISIIBHOCTI KIIITHH, IO
3a0e3mneuye 30€peKEeHICTh KOPUCHUX PEYOBHH 1 MPUCKOPEHHS IMPOIIECY
BUJIAJICHHS BIIBHOI BOJIOTH 13 Marepiany. [lpu mpomy 3a0e3neduyeThest
E€HEPrOeKOHOMIYHICTh MPOIECY 3a PAXyHOK BUCOKOI ITPOBIHOCTI 3pa3KiB.

Bucnoeku. JlocnipkeHa auHaMiKa 3MIHM Macu 3pas3KiB sOIyK Ha
mpoTsA31 CYIIIHHS T[OKa3ajga, Mo o0poOKa Imapy SOJyK eIeKTPUYHUM
CTPyMOM TPOMHCIIOBOI YacTOTH Ta YJIbTPA3BYKOM HA TOYATKy CYIIIHHS
IIPUCKOPIOE MpoLEC HOro 3HeBOJHEHHs. ExcriepuMeHTanbHl AO0CIIHKEHHI
MOKa3ajM, M0 JOAATKOBE BHUKOPHUCTAHHS MPSIMOTO E€JIEKTPOHArpiBy B
npolect KOHBEKTHBHOI CYIIIHHS JO3BOJIMTh CKOPOTUTHM 4Yac CYIIIHHS
npoaykry Ha 14 %, a JomaTkoBOro MpsIMOTO —EJIEKTPOHArpiBy Ta
yABTPa3ByKy — 110 22 %.
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AKTYAJBHICTBH IIEPEPOBKH 'HOIO B KOHTEKCTI
PETTOHAJIBHOI'O 3ACTOCYBAHHA

Cxmsp O. I'., K.T.H.,

Ckaap P. B, k.T.H.,

['puropenko C. M., iHxeHep

Taspiticokuii Oeparcasrull acpomexHoN02IYHUL YHIBepcumem imeHi /[mumpa
Momopnozco, m. 3anopidxcowcs, Yrpaina

['ocnoiapcTBa 3aMKHYTOTO IIUKITY CTalOTh BCE OUIbII 3aTpeOyBaHUMU
y BChOMY CBITI, 1100 3BECTH 10 MIHIMyMYy HOTpeOy y HEBIJHOBIIOBAHUX
JoKepenax cupoBuHU Ta eHeprii [1]. HeoOximHiCTh B 3a/10BOJICHHI MOTOYHUX
noTped y MiHEpalbHUX pecypcax Moxke OyTH 3HAYyHO 3MEHIIEHO 3a
JIOTIOMOT'0I0 TTOBTOPHOTO BUKOPHUCTAHHS MOXUBHUX pedyoBUH. Lle o3Hauae
BUJTYYCHHS TIO)KUBHUX PEUOBUH 3 PI3HUX OaraTUX HUMU MOOIYHUX MOTOKIB
Ta X MOBTOPHE BUKOPUCTAHHS PI3HUMHU CIIOCOOaMM, HalO1IbII BAKIIMBHUM 3
SKUX € BUPOOHUIITBO OpraHiyHux no0puB. [1okuBHI pedOBHHH, 0COOIMBO
dbochop (P) ta azor (N), HeoOXimHi misg pocty pociuH. OmHAK Npu
BUKOPHUCTaHHI 0aratboX Croco0iB MOOIYHI MPOAYKTH HE MEepepoOsIsIUCS
e(eKTHUBHO, 1 3HAYHA YacCTHUHA MOXWUBHHUX PEYOBUH IyOMJsiacs y BUIJISL
OCTAaTOYHOTO BUJAJICHHS Ta BUKUIB [2].

Haii6ib11 BaXXJIMBUM MatepialioM, 110 NepepoOsie€Tbes, € THIHN, sIKUii
TpaJMIIITHO BUKOPUCTOBYEThCA K A0OpuBa. O HAK yepe3 Mol MpOoAYKIIi
POCIIMHHMIITBA 1 TBAPUHHMIITBA THIM YacTO YIIIJIBHIOETHCS MO PErioHax,
TOMY MOT0O TMOXHBHI PEUYOBMHU MOXKYTh OyTH B OUIBIIINA KIJIBKOCTI
NOPIBHSHO 3 moTpedamu perioHy. lle Moxke mpuszBecTH A0 HAIMIPHOTO
BUKOPHUCTAHHS THOIO B PET10HAX 13 KOHIIEHTPOBAHUM TBAPUHHUIITBOM, TOI
K Y pErioHax pPOCIMHHUIITBA JOBOJUTHCS TMOKIANATUCA HAa MiHEpabHI
nobpuBa. I Te i Te Ma€ HETraTUBHI €KOJIOT1YH1 HACIIIKH.

OTxe, HEOOX1/IH1 periOHaNbHI PIllIEHHS 1IOA0 MEPEPO3NOLITY THOIO 3a
PaxyHOK TOJIIIIEHHS Bap1aHTIB TPAHCIOPTYBAHHS THOIO JIJISl IEPEHECEHHS
MOKMBHUX PEYOBHH /0 pailoHIB 3 NedIiUTOM MOXUBHUX peuoBHH. 1106
3a0€e3MeYNTH Take TPAHCIOPTYBAaHHS Ha BEJNHKI BIJACTaHI 1 BiIOKPEMHUTHU
apyr Bim apyra P i1 N, momimmnyroud, B Takui cmocid, iX MOBTOpHE
BUKOPHUCTAHHS, MO€E 3aCTOCOBYBATHCS IepepoOKa rHoto [2].

'Hiif MokHa mepepoOIsATH 3a JOMOMOTOK PI3HUX TEXHOJIOTIH,
OTPUMYIOUM Pi3HI KIHIIEBI NPOAYKTH. 3a3BUYail MeTo0 O0OpoOKH €
3MEHIIIEHHs] Bard THOK Ta KOHIIEHTpAlisl MOXXUBHUX PEUYOBUH IS
MOKpalIeHHs iX TpaHCHopTa0enbHOCTI. BaXXIMBOIO METOI € TaKoX
BUPOOHUIITBO JOOpMB, sKI 3aMIHIOIOTh MIHEpaJIbHI J00puBa Ta
3a0€3Me4yI0Th 3HUKEHHSI BUKUJIIB Y HABKOJIUIIHE cepeoBulle. JJocTymnHo
KUJIbKa TEXHOJIOT1A MepepoOKH, 1HIINI TEXHOJOrIi nepedyBaroTh y CTail
PO3pOOKHU.
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['ocriogapcTBO  00Mpae mepepoOKy THOK 3 PI3HUX MNPUYUH. Y
MaciiTabax rocrmoJapcTBa MOXKYTh Oa)kKaTH 3a Kpallle BHUKOPUCTOBYBATU
THIH, BUKOPHCTOBYIOUM WOTO €HEPreTUYHHM BMICT [JIS TIABUIICHHS
cam03a0e3MeueHoCTl eHepriero Ta/abo MpoJalodydl EHEprilo  IHIIUM,
HAIPUKIIAJ], IHBECTYIOUH Y 010ra30By YCTaHOBKY CLICHKOTOCHOJAPCHKOTO
macmtady [1,2]. MeTa nepepoOku Takok Moke OyTH CIpsSMOBaHa Ha 3MiHY
cuiBBigHomeHHs N: P y THOiBII Ta OUIbIl epEeKTUBHE BUKOPUCTAHHS
NOXKMBHUX pe4yoBMH Ha @Qepmi abo B cyciaHix ¢epmax, abo Ha
PELMPKYJIAIII0 YaCTUHU THOIBKH B SIKOCT1 MaTepiaiy MIACTUIIKH MIJIIXOM
MEXaHIYHOI cemnapariii.

HopmatruBHI BUMOTH, 1110 OOMEXYIOTh MPSIME BUKOPUCTAHHS THOKO SK
no0puBa, TOOTO 3aHaATO OaraTo MOKMBHUX PEYOBUH Ha OOpOOIIIOBAaHUX
momax gepmu, 6epyuu 10 yBaru JiMITH T100pPUB, MOXE CIIOHYKaTH (HepMu
BUOpaTH OUIBII MacmTabHy TMepepoOKy THOI. Arpo-KoomnepaTuBHA
nepepoOHa yCTaHOBKAa MOXE€ BHKOPHUCTOBYBATUCS I TEPEPO3IMOJILTY
NMOXKUBHUX PEUOBMH cepea  depMm, 1mo OepyTh ydacTh, 1/abo s
BUPOOHMIITBA Ta NPOJAXY BITHOBIIOBAHOI €HEPrii, M0 BUPOOIIETHCS
onHovyacHo. Take mokajgbHE CHIBPOOITHUIITBO MOXE BKJIIOYATH SK
TBAPWHHUIIbKI, Tak 1 3emyepoOcbki depMu, 1 HaBITh JesAKl 1HII
MIIPUEMCTBA, HAMpPUKIAA, 110 3aiiMaroTbesl ropoanunTBoMm. depmepu
TaKOX MOXYTh 3aXOTITH a00 HaBITh OyTH 3MYILIEHI NEPEAATH YaCTUHY ab0
BECh CBI THiM Ha OUIBIIY LEHTPaJi30BaHy MepepoOHy yCTaHOBKY. Lle Mmoxe
MaTH MICLE, HAMPUKIIAJ, K10 Ha (epMi € HaJJIMIIOK THOKO JJI BJIACHOTO
BUPOIIYBaHHS 200 SKILO 1l TBAPUHHHUIITBO OOMEKEHE Yepe3 3aHaATO BEIUKY
KUIBKICTh TTOKMBHHUX PEUYOBHMH Y THOIO, SIKI MOKHA BHUKOPHUCTOBYBAaTH Ha
¢depmi abo HaBiTH y perioHi [2].

Xo4ya OCHOBHI MOTHBU TIEPEPOOKHM THOIO MOXYTh BIAPIZHATUCS
3aJIeKHO BiJ TOCHOJApPCTBAa Ta pErioHy, HAWOUIbII MOIIMPEHUMHU €:
3MEHIIIEHHsI K1JIbKOCTI THOO MpH 30epiranHi, HaBaHTaKEHHI-pPO3BaHTaKECHHI
Ta TPaHCIOPTYBaHHI; BIANOBIIHICTH HOPMATUBHUM BHMOTaM (€KOJIOT14HI
JI03BOJIM, JUPEKTUBA 3 HITPATIB, HAI[IOHAJIBHI HOPMATUBH); ITiABUIICHHS
IIHHOCT1 JI0OpWB Ta/ab0 OuIbIl e(PEKTUBHE BUKOPHUCTAHHS IOXHWBHHUX
PEUYOBMH THOIO; BHPIIMIEHHS NPoOJIeMH OOMEKEHUX €MHOCTEH s
30epiranHs THOIO Oe3 OyJIIBHUIITBA HOBHX CHOPY[; BUKOPUCTAHHS €HEPrii,
[0 MICTUTBCSI B THOIO; 3HIDKEHHS BUKHUIIB; OOPOTHOA 3 HAUIMIIIKAMU THOIO
Ha (epMax Ta perioHax 3a JOMOMOTOI TPAHCIOPTYBaHHS; BHECOK Y
eKOHOMIKY 3aMKHEHOT'O ITUKITY.

BaxxnmuBoro MeTor mepepoOKH THOKO € TIOJIMIIEHHS BUKOPUCTAHHS
NOKMBHUX PEYOBHMH, YacTO 3a PaxXyHOK iX KOHLEHTpauii. 3ajieXXHO Bix
TEXHOJIOT1i mepepoOku ab0 TEXHOJIOTIYHOIO JIAHITKOYKKA TTOKUBHI PEUYOBUHU
MOXHA PO3JUIUTA Ha TEBHI MPOJAYKTU 3 HEBEIUKOK KUIBKICTIO 1HIIHMX
IHTpeaieHTiB a00 0e3 HUX. A30T TaK0X MOXKHAa BUJAIUTH IUIIXOM
neHiTpudikailii, Hampukiaajg NUIIXOM MEepeTBOpeHHs N-3'€¢HaHb B
MOJIEKYJIIPHUI a30T 1 BUKUAY B atMocdepy, aje 1€ He PEeKOMEHIYEThCS 1
HECYMICHE 3 METOI0 PEUUpPKYJSIil nokuBHUX pedoBuH [2]. IlepepoOka
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TaKOXX MOXE€ TEPETBOPIOBATH OPraHiyHO 3B'S3aHI CIOJYKA B OUIBII
po3unHHy GOpMy, THM CaMHM TOCHUJIIOIOYH €(EeKT MpPOAYKTIB, IO
YAOOPIOIOTh.

JloGpuBa Ha OCHOBI T'HOIO 3 BUCOKMM BMICTOM OpPTaHIYHHUX PEUYOBUH €
I[IHHUMHU TPYHTOBUMU JoOaBKaMu. /lomaTkoBa opraHidyHa peuoBHHA BiAirpae
KJIIOYOBY pOJb y MATpUMIL (PI3UYHHX, XIMIYHMX Ta O10JOTTYHUX
BJIACTUBOCTEH IpPyHTY. BBakaeThcs, 110 OpraHiyHa pEYOBHHA TIPYHTY
JISKUTHh B OCHOBI CTAJIOT0 YIPABIIHHS I'PYHTAMHU, MIATPUMAaHHS HOro sIKOCTI
Ta  BpPOXKAMHOCTI  CUIBCHKOTOCMOAAPCHKUX  KYJNbTYp.  3OLIbIICHHS
HAJXO/KEHHS OPTaHIYHOTO BYTJICII0O B TPYHT TaKOX BaXJHUBO JIs
MOM'SKIIIEHHS HACJI1JIKIB 3MIHM KJIIMATy.

[lepepoOka TakoX MOXKE BKJIOYATH BUPOOHULITBO EHEPrii, KOJIU
YaCcTUHA BYIJICIIO 3 THOI MEPETBOPIOETHCS HA EHEPTi0 MICIs TEIIOBOi
00poOku abo aHaepoOHOI depMeHTarii [3]. 3anmexHO BiJI TEXHOJOTI]
TeHEpPOBaHa EHEPTis MOXKE BUKOPUCTOBYBATHUCS SIK TEILIO, CJIEKTPUKA Ta/abo
aBTOMOOLUTbHE TManuBO. Koiu eHepris BUKOPUCTOBYETHCSA JUISI 3aMiHH
KONAJIMH €HEeprii, 116 MPU3BOAUTD /10 3HIKEHHS BIUIMBY Ha KJiMart, 110 BCe
O1MBIIIE MIHYETHCH.

[TepepoOka rHOIO TaKOX TOMOMOXE CKOPOTUTH BUKUAM B TOBITPA 1
BoAy. Jyist MiHIMI3aIIi1 BIIXO/1IB HEOOX1IHI HAJIEXKHI METOAM YIIPABIIiHHS T10
BChOMY JIAHITIOKKY 10, MiJ 4yac Ta michs nepepoOku [4]. 1106 3Hu3uTH
BTpaTH Tra3y, MOB'3aHi 31 30€piraHHsAM, MepepoOKy 3a3BUYail MPOBOASATH
SIKHAUIIBU/IIIE, 00 CKOPOTUTH Yac 30epiraHHs THOIO mepe1 nepepoOKoro.
[Tix yac nepepoOKH CIIBBIIHOIIECHHS TOKUBHUX PEYOBHH Ta iX TOCTYMHICTh
NOTEHIITHO  MOXYTh  OyTM  ONTUMAJBHIIIMMU i1 TOTpeO
CLTBCHKOTOCTIONAPCHKHUX KYJBTYpP, IO 3HIKYE PU3UK BTPAT Yy MOBITPS Ta
BOJy IIPY BHECEHHI Ha MoJisl. MOXKIIMBICTh TPAaHCIIOPTYBAaHHS O PalOHIB,
M0 MOTPeOYIOTh MOKMBHUX PEUOBUH, JOAATKOBO 3HIKYE PH3UK
HaJMipHOTO 1100pWBa. 3BUYANHO, CTIWKE YIpaBiiHHSA 30€piraHHsSIM Ta
pPO3MOALIOM OPTraHiuHUX JOOpWB, TaKOX Ma€ BaXKIJIMBE 3HAYEHHS IS
CKOPOYEHHS BUKHU]IIB.
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METO/J HIABUINMEHHA EHEPI'TOE®EKTUBHOCTI
CYIIAPOK ®PYKTIB

BonsBau T. C., cT. acucr.,
Cymcokuti HayioHanvHul azcpapHrutl yrisepcumem, M. Cymu, Yrpaina

Ilocmanoeka npoodaemu. Y BEIUKOi KUIBKOCTI TEXHOJOTIYHUX
npoueciB  (MeTamypris, Ximis, XapyoBa IPOMMCIOBICTh, TEIJIO Ta
€JIEKTPUYHI raiy3i, MPOIECH CTBOPEHHS Ta MIATPUMAaHHS MIKPOKJIIMATY) B
SKOCT1 TEIJIOHOCIS BAKOPUCTOBYETHCS MOBITPs. B cydacHHX yMOBax B yCiX
BUIAJIKaX MOCTA€ 3a/laya €Hepro30epekeHHsI B TEIJIOBUX arapaTtax B sKl
MIOCTYTIA€ 30BHIIIHE TIOBITPSI, @ TOKUJIAE HATPITE 1 YACTO 3BOJIOKEHE MTOBITPSI.

Ochoeni mamepianu oocnioxycenns. Ha puHKy eHeprozoepirarodoro
obnagHaHHs JoMiHYIouMMH € TerioBl Hacocu (TH) Ta pexynepatopu (PK).

[Tpuyomy, TH — TerioBa mammmna i1 BAPOOHUIITBA TEIIIOBOI €HEpril
13 HM3BKO TIOTEHINIANbHUX Jkepen eHeprii, a PK - 3BuvaitHuit
TEIJIOOOMIHHMK  JUIs ~ TIepeladl  4YacTUHUA  TeIUIOBOI  eHeprii 13
BIIMPAIIbOBAHOTO CEpPeOBUINA JO0 CBDKOTO TOBITpsA. I X MoKHa
NOPIBHIOBATH JIMILIE MO 3aTpaTaMm ejekTpoeHeprii Ha 1 kBT 3aomamxeHoi
TEIIOBOI €HEprii.

[lepeBaru TemIOHACOCIB:

1) GiabIIa TEI0Ba NOTYKHICTh arperaris;

2) 3a0e3neyeHHs HEOOX1IHOI KUIBKOCTI TEIJIOBOI €HEprii 3a paXyHOK
BUKOPUCTaHHS MOTYXHUX JDKEpeN (BCE 30BHIIIHE MOBITPSI, TEIJIO 3€MJIl Ta
BOJHUX PECYPCIB);

3) MOKJIMBICTh MIOCTAYaHHS TEIUIA AEKIJIbKOM CIIOKHBavaM;

Henoniku TenaoHacociB NposBISIOTHCS MaIIHHSIM P1YHOT TEMIIEpaTypu
CEpeIOBHUIIA, BUIIIOIO BAPTICTIO 00 HAHHS.

[TepeBaru PK nposiBisitoTbCsi B cUCTEMaX BEHTUJISAII Ta B CYyUITMIIBHOMY
obnagnanHi [1,2].

1) THy4YKi cXeMH BUKOPUCTAaHHS B IPOMHUCIOBHX Ta >KUTIOBUX
00’€KTax;

2) TOCHUTH BUCOKHUH KOS(DIMIEHT mepeaadi eHeprii

3) HeBenuKi rabapuTy;

4) BUKOHYIOTh (DYHKIIIT BEHTHIIALI] IPUMIIIEHb.

[lepepaxoBani mo3utuBHi sikocti PK B moBHIM Mipi mpuTaMaHH1
OPUCTPOSM 3 MAaJIOI0 MOTYXKHICTIO, 30KpeMa, JUIsl HaIliBIPOMHCIOBUX
(GPYKTOBUX CYHIMJIBHUX YCTAHOBOK.

B Cymcbkomy HAY npoBOmsiTbCs AOCHIKEHHS 13 BUKOPUCTaHHS
00’ eMHUX JKEpeJT eHeprii Mpu BUCYIITyBaHHI OBOYiB Ta (PPYKTiB B CyIIapKax
nepioguyHoi aii [3]. HarpiBaHHs BoJiororo marepiajly MNpOITyCKaHHSIM
CIIEKTPUYHUM CTPYMOM 3HAYHO CKOPOYY€ TPUBAIICThH MPOIIECY 1 3MEHIITYE
BUTpaTh eHeprii. B mporeci BUCYIIyBaHHS CIIOCTEPITa€EThCsl BHCOKA
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HEPIBHOMIPHICTb CIIOXKHUBaHHS eHeprii [4].

[Ipy BUKOpPHCTAaHHI CyMIMJIBHOTO  OOJIATHAHHS  IBOTO  THITY
HIATPUMY€ETBCA OJHAKOBA MOCTiMiHA TeMmIrepaTypa B CyIIWJIbHIN madi 1 Ha
BUXOJl 13 YCTAaHOBKHM 3MIHOIO HAaBaHTA)KEHHS JIMIIE Ha HarpiBajibHUX
IPUCTPOSX JJIsl MaTepiay Ta MOBITPSI.

Buxonsuu 13 piBHsHHA Teronepenayi B PK migBuIiieHHs TemioBoro
MOTOKY MOJKJIMBE 32 PaxyHOK 30UIBIIICHHS TOBEPXHI TEIIOOOMiHY a0o
koedirienTiB TeroBiaaayi. [lepumii BapianT HeMoxTMBUA. J1J1s1 peanizartii
JIPYroro TMPOMOHYEThCS 30UIBIICHHS IIBUAKOCTI PyXy TEIJIOHOCIIB 1
pO3MIpIB HIUIMH B IUIOCKMX a00 KIJIBLEBUX peKylepaTopax B Nepioau
HaWOIbII ~ IHTEHCHMBHOTO  CymniHHS.  HaiimpocTimmum — BapiaHTOM
aBTOMaTH3allli mojadl MiJBUINEHOI KUIBKOCTI CYHIMJIBHOTO areHra €
BUKOPDHCTaHHA  TpOrpaMyBaHHS 3a  4YacoM. [3  3acTOCyBaHHSIM
YaCTOTHO3AJICKHOTO KEpPyBaHHSA IIBHAKICTIO 00epTIiB poOOYOro Kojeca
BEHTWJISATOPA JOIUIBHIIIMM CTa€ Oe3lepepBHE aBTOMATHYHE PETYIIOBAHHS
CYIIIKH MTOJA4€I0 MOBITPS P HE3MIHHIN TEMIIEpaTypi B CYIIMIbHIN Kamepi.

Bucnosku. 3 MeTOI0 TMOAANBIIONO BAOCKOHAJIEHHA MPOLECY
BUCYIITYBaHHS TJI0JIOBOI CHPOBUHU Ha OCHOBI €KOHOMIYHOTO Ta TEXHIYHOTO
aHami3y JBOX PO3TJISHYTHUX  CIOCOOIB  €HEpPro30epekeHHs, HaMH
3aMpONOHOBAHO 3aCTOCYBaHHS PEKYNEPaTOPIB MPU 3MIHHIHN MOa4i MOBITPSI.
JlocsaraeThesi 3MEHIICHHS 3aTpaT eHeprii Ha | Kr BUAalneHoi BOJOTH, i
MOJIMIIYIOTHCS TOKA3HUKU MIKPOKJIIMATy B MPUMIILIEHHI, /1€ BCTAHOBJIEH1
CYIIapKH.
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EHEPI'OBUTPAT JUCIIEPT'YBAHHA
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Taspiticokuii Oeparcasrull acpomexHoa02IYHUL YHIeepcumem imeHi /[mumpa
Momopnozo, m. 3anopidcoiwcs, Yrpaina

Ilocmanoeéka npooénemu. I'oMoreHizaiis MOJOKa NPU3BOAUTH 0
MOKPAIIIEHHS] CMAaKOBUX SIKOCTEH MOJIOUHMX TMPOIYKTIB 1 301JIbIICHHS
TEPMIHY iX NPUAATHOCTI, TOMY HAaJEXKHUTh 1O HOPMATHUBHHUX OIEpalliii
MOJIOKOTIEpEpPOOHOi Taly3l ¥ MPOBOAUTHCS MPU BUPOOHHUIITBI OLIBIIOCTI
MOJIOUHUX TpoaykTiB [1, 2]. MeToo mnpoBeAeHHS TOMOreHi3alli €
(IucmepryBaHHs) 3MEHILEHHS CEPEeIHBOrO J1aMeTpa MKXUPOBUX KYJIbOK
(CXKK) monoka 3 3—4 MM B HeoOpobsienomy modoti 0 0,75-0,85 Mkm B
roroBoMy mpoaykti. Taki 3HaueHHS BIANMOBIIAIOTH  TOKA3HHUKAM
JUCTIEPCHOCTI HAWOUIBII TMOMUPEHUX Yy TPOMHUCIOBOCTI KIIAMTaHHUX
romoreHizaropiB [1]. Kpim Toro B mpoiieci romoreHizaiiii 3a0e3neuyeThest
PIBHOMIPHUM PO3MOALI BEPIIKIB B 3HEKUPEHOMY Mousoul. OaHak as
KJIAlIAaHHUX TOMOTEHI3aTOpiB, NpH 3a0€3ME4YEeHHI BHCOKOIO CTYMNEHS
JUCTIEpTYBaHHS, €HEPTeTUYHI BUTPATU MPOIECYy CKIagaroTh 6—8kBT rom/T
romMoreHizoBaHoro Moisoka [1, 3]. ToMy miiBHILIEHHS eHeproeeKTUBHOCTI
MpoIECy TOMOTEHI3allli € aKTyaJlbHOK 3a/lauel0 HayKOBIIB 1 (axiBIliB
XapuoBO1 Tally31 MPOMHKCIIOBOCTI.

Ochnoeni mamepianu o0ocnioxncenna. IIpo akTyanbHICTH HaMpsMy
PO3BUTKY CTPYMHUHHOTO JUCHEPTryBaHHA €MYJbCIA CBIIYWTH 3HAYHA
KUIBKICTh MPUHIIUIIOBO PI3HUX KOHCTPYKIIH CTPYMUHHUX TOMOT'€HI3aTOPIB
MOJIOKa, pOo3p00JICHUX OCTaHHIM 4acoM. JIo HUX BITHOCSATH: IPOTHTEHIHHO-
CTPYMUHHI, YJIapHO-CTPYMHUHHI, KaBiTallliiH1 TAPOAUHAMIYHI, CTPYMHHHI 3
PO3IUTBHUM MOJaBaHHAM AKUPOBOT dazm, MIHI-MIKCEPH 1
Mikpodmroinuzatopu  [4].  OcTaHHI  BIJHOCATBCA 1O  HAMOUIBII
IPOTPECUBHOTO TUITY TOMOT'€HI3aTOP1B, 10 T03BOJITIOTH OTPUMATH MOJIOUHY
eMYJIbCII0 3 Haip1OHimuM aucnepcHuM ckiagom (CXKK 0,1 MM 1 MeHItie)
[3]. He3Baxkaroun Ha 11€, BHACTIAOK BUCOKHUX MUTOMUX €HEPrOBUTPAT, SIKI €
OUTBIIMMH 32 KJIAallaHHI TOMOTEHI3aTOpH, 1 HEBUCOKOI MPOIYKTHBHOCTI
MPOMHUCIIOBUX 3pa3KiB, MIKpO(DII0iaU3aTopu HE OTPUMANIH IIHPOKOTO
BIPOBA/KCHHSI HA MOJIOKO3aBoAax [4].

B mpami [2] npuBeneH1 pe3ynbTaTH AOCIHIIKEHb, SKI CBIIUaTh, IO
JOCSITTU  3HIDKEHHSI EHEPreTMYHUX BUTPAT MOXIMBO 332 PaxXyHOK
BUKOpHUCTaHHA MiHI-MikcepiB T-no116H01 abo [1-nonidnoi popmu. ¥V Hux 1o
MIOTOKY BEPIIKIB, SIKI PYXalOThCA MO HEHTPATbHOMY KaHay 31 IIBUJIKICTIO
Buiie 100 M/c o kaHanax, po3TallOBaHUX MEPIEHAUKYJIISPHO 10 HAPSIMKY
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pyXy JHCHEpPCIMHOTO CEpEeAOBMINA, TOJAETHCIA 3HEKHPEHE MOJIOKO.
[ToxazaHo, 110 Taki KOHCTPYKIII XapaKTepU3yIOThCS TIOMIPHUMH BUTpaTaMu
eneprii (1,5-1,7 kBt-ron/t), a C)KK micis romorenisariii B Hux ckiagae 1,0—
1,1 MM [2]. OOMeXeHHSIM MpHU MOAAIBIIOMY BJIOCKOHAJIEHHS MPUCTPOIB
TAKOr0 TUIY € HEOOXIJHICTh y CTBOPEHHI BHCOKOi IIBHUIKOCTI HOTOKY
pinuad.  OnTtumizanis  (GopMH  BHYTPIIIHIX —KaHANIB  MIiHI-MIKCEPIB,
pe3ynbTaTH sikoi mpuBeneHl y [1,3] mpakTHUHO HE BUPINIYIOTH ITIET
npobsiemu. KpiM Toro B MIKpoMiKcepax HE JOCSATAEThCA €(DEKTHUBHA JIis
MOTOKY BEPILKIB Ha CTPYMIHb 3HEKHUPEHOro Mosoka [4]. Bupimwmtu imro
po0JieMy MOXKITUBO HUISXOM BHUKOPHCTaHHS MPOTHTEYIHHO-CTPYMUHHOTO
FOMOT€HI3aTopa, KOHCTPYKIIS sKoro omucaHa y po6oti [1]. Takwii
TOMOIE€HI3aTOp MICTUTH JIBI 3yCTPIYHO PO3TAlIOBaHI (OPCYHKH, 3aBISIKU
YoMy JMCIEpryBaHHS >KUpPOBOi (a3u BiIOYyBaeTbCs MNpU  3ITKHEHHI
CTpyMeHiB MoJjioka. B mpairi [1] moka3aHo, 10 MpOTUTEHIHO-CTPYMHUHHUIMA
romoreHizarop moisoka 3abe3neuye CXKK na piBai 0,75-0,85 MkmM, Ta Mae
NUTOMI EHepreTuuHi BuTpaTd Ha piBHi 1,2-1,5 kBrromT. Ane
HEBUPINICHUMHU 3aJUIIINCh MMUTAHHS, TIOB’513aH1 3 MIHOYTBOPEHHSIM, SKE
B1IOYBa€ThCS BHACTIAOK JecTabimizaliii O1TKOBMX YacTOK IpPH KOHTAaKTi
MOJIOYHOI eMyJbCli 3 TOBITPSAM. AHAQIOTIYHI MPOOJEMU Ma€ yAapHO-
CTPYMHUHHHMM TOMOTEHI3aTOp, B SKOMY JUCIEPTryBaHHS KUPOBOi (a3u
B1JI0YBAETHCS MPU 3ITKHEHH] CTPYMEHS MOJIOKA 3 TBEPJAUMU CTIHKAMHU P13HOI
dopmu. Takuil THUI TrOMOreHI3aTOpa MEHII eHeproe(EeKTUBHUM, HIK
MPOTUTEUIHHO-CTPYMUHHUN, BHACIIOK YOr0 HOTO MOAAJbII JOCIIKEHHS
Oymu npununesi [1,3].

BapiantoM miiBHILIEHHS €HEProeeKTUBHOCTI MOKE OyTH po3poOKa
OPUCTPOIB, NPUHUMO Jii SIKMX 3aCHOBAHMW HA KaBITalldHIA TinoTesl
JMCTIEPTYBaHHS JKUPOBOi a3y MoJIOUHOI emyisbcii. Came Takuil mijaxina
3aCTOCOBaHO y poborax [2,4], 1e HAZAEThCSA OMMC JUCIIEPraToOpiB, B SKUX
KaBITaIllsl CTBOPIOETHCS TMPH KOJHMBAHHAX IIJIACTHH a00 IHIIUX POOOYHX
OpraHiB 3a paxyHOK CTpyMeHs (MOToKy) Mojoka. Iloka3zaHo, 1o Taki
TOMOTEHI3aTOpPH MaloTh IMPOCTYy Ta HaIMHY KOHCTPYKIIIO. AJie OCTaHHI
JOCIIIJIPKEHHSI BIUIMBY KaBITallli HA MpOLeC pyHHYBaHHS >KHUPOBUX KYJIBOK
MOJIOKA JOBEIECHO, 1[0 Il TMpollec HE € BHU3HAYAIBHUM (HAKTOPOM
romorenizamii [3]. Li pe3ynapTaT NOCTAaBUIM TiJ] CyMHIB PO3BUTOK
KOHCTPYKIINA, B SKUX OCHOBHOIO PYIIIHHOIO CHJIOK JUCIIEPryBaHHS
MOJIOUHOTO JKUPY € KaBiTallisl.

EdexTuBHIM cIOCOOOM 3HMKEHHSI €EHEPTOBUTPAT HA JUCTIEPTYBAHHS €
po3diIbHA TOMOTEHi3alis >kupoBoi (asu. B poboti [3], HaABOAUTHCS
IPUHLIHUII ii CTPYMHUHHOTO TOMOT€H13aTOpa MOJIOKA 3 PO3ALIEHOIO OAAYEIO
BepikiB. B TakoMy mpucTpoi MOJIOKO mepen 0OpoOKOw cenapyeThes 1
MOJIA€THCSI Y TOMOI€HI3aTOp JIBOMa OKPEMUMHU MOTOKAMHU: BEPIIKU Yepe3
TOHKI KaHaJIM BBOJATHCSA Y IMIBHJAKICHHUM TOTIK 3HEKHPEHOTO MOJIOKA.
3aBIsKU 1IbOMY 3a0€3MEeYyEThCS BUCOKI 3HAYECHHS IIBUAKOCTI OOTIKAHHS
AKUPOBUX KyJIbOK (KpuTepiit Bebepa), mo npuzBoauTts 10 3meHeHHs CKK
o 0,8-0,9 mxMm 1 nutommx eneproButpar —ao 0,9 xBrrom/t [2,3].
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OCHOBHMM HEIOJIKOM IIbOIO TOMOIEHI3aTopa € HEOOXIAHICTh Y
BUKOPHCTAHHI KaHamiB 3 BHYTpilmHIM agiamerpom 0,6-0,9 ™M, w0
IPU3BOJUTS JI0 iX 00JIITEpallii, a 0TKE 1 3HUKEHHIO HaAIHOCTI HOTo poOOTH.

Jlo BapiaHTIB MOAOJAHHS MPOOJIEeMH HHU3bKOI €HEproe(eKTUBHOCTI
JUCTIEPTyBaHHA CII1J] BITHECTH BUKOPUCTAHHSA MPOTUTEUYIHHO-CTPYMUHHOTO
Ta CTPYMHUHHOI'O FOMOT'€HI3aTOPIB 3 PO3AUILHOIO MOJA4Yer0 KUPOBOi (pasm.
OpHak 11l TOMOTeHI3aTOPH MaIOTh PSI/T HEJOJIKIB, 10 SIKUX CJIiJ] BIIHECTH:

— mojady aucrnepcHoi ¢asd Mo BY3bKHX KaHajaX, IO 3HIKYE
HAJIHHICTh POOOTH TOMOT€HI3aTOPA;

— KOHTAKT €MYJIbCi1 3 MOBITPSIM, IO MPU3BOAUTH A0 MOTIPIIEHHS SIKOCTI
TOMOTEHI30BaHO1 €MYJIbCii.

{1 He#monmikM YCYHEHO B KOHCTPYKII CTPYMHUHHO-IIUIMHHOTO
rOMOreHi3aTopa MOJIOKa 3 PO3JAUIbHOI0 mojadero BepmikiB. Ilpuctpiit
moeHye B CcoOl TepeBard PpO3JIILHOT TOMOTEHi3allli, CTBOPEHHS
MaKCUMaJIbHOTO 3HA4YCHHS KpuTepis BebGepa Ta MOXIMBOCTI MPOBEACHHS
HOpMaJTi3aIlii MOJoKa 3a JKUPHICTIO, OJHOYACHO 3 TOMOTEHi3alliew [4].
3rilHO  pe3yJbTaTIB MPOBEJACHUX AHANITHUYHUX JIOCTDKEHb MPHU
BukopuctanHi CIHII'PB MoxnuBO OTpuMaTH >XUPOBI KYJIbKUA CEpPEAHIM
miamerpom 0,8—0,9 mxMm. Ilpu 1pOMy THUTOMI E€HEpPreTHYHI BUTPATH
romMoreHizaropa He OynyTh mnepeBumyBatu  0,7-0,8 kBr-rom/t
TOMOT€HI30BaHO1 eMyJIbCii [4].

Bucnoeéku. IlpoaHani3oBaHO  MOXJIMBI ~ HalpsSIMKH  PO3BHUTKY
NEPCHEKTUBHUX 3 TOYKY 30py HIABULIEHHS €HEproe(eKTUBHOCTI
JTUCIIEPTyBaHHS ~ CTPYMUHHHUX TOMOreHi3aTopiB. HaiOuibim — HU3BKI
MOKa3HUKHA €HEPTOBUTPAT MPH OJHOYACHOMY 3a0€3MeUYeHHI AUCTIEPCHOCTI
Ha PI1BHI KJIAMIAHHUX MAOTh CTPYMHHHO-UIUIMHHI TOMOT€HI13aTOPU MOJIOKA.
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YK 631.363.283

OCOBJIMBOCTI KOHCTPYKIII YHIBEPCAJIBHOI'O
I'PAHYJISATOPA 3 IIVIOCKOIO MATPUIIEIO

Komap A. C., inx.,
Taspiticokuii Oeparcagnuil a2pomexHoa02TYHUL YHIgepcumem imMeHi /[mumpa
Momopnozo, m. 3anopidxcocs, Yrpaina

Ilocmanoeka npoodnemu. CbOro/iHi B arpolpoOMHUCIOBOMY KOMILIEKCI
aKTUBHO 3aCTOCOBYIOTHCSI TEXHOJIOT1I TpPaHYJIIOBAHHS 1 OpUKETYBaHHS
NOApPIOHEHUX MarepiaiiB, a HAyKOBISIMU OOIpYHTOBaHa MOXJIHUBICTh
rpanyaoBadHs Oumeiie 5000 pizHux BuAiB cupoBuHH [1, 2]. OcobnuBuit
MOTMUT B HEBEIMKUX (PEPMEPCHKUX TOCMOAAPCTBAX MAIOTh MajoTabapuTHI
EHEproomaaHi 3aco0M MexaHi3alli 3 BHCOKOI EKCIUIyaTalllifHOo
HaJIHHICTIO [3].

['panynsiTopu BUKOPUCTOBYIOTHCS arpapisiMd y BUTJISIAI 1HCTPYMEHTY
JUTSI TIITOTOBKM KOPMIB Ta MEPEepOOKHU BIAXOAIB CUIHCHKOTO TOCIOIAPCTRA.
OO6naHaHHS 3aCTOCOBY€ETHCS Y BUPOOHUIITBI TPaHyJIbOBAHUX KOMOIKOPMIB
JUIS TBAPWH 1 MTHII, aJ)Ke TPAHYIM MICTATh MOBHUN KOMIUIEKC MOXHBHHUX
PEYOBHH, BITAMIHIB Ta JOMIIIOK JiJisl TBapuH 1 nTull [4]. Croroani arpapii
KOPUCTYIOThCS UMUK 3aco0aMy MexaHi3alii npu nepepoOil BUPOOHHUUX
BIJIXOJIIB y MpecoBaHe 010400puBO 1 meneTu (maivBHI rpa”yiu). ToOTo
3apa3 rpaHyJsATOPU CTAIM IHCTPYMEHTOM 3[JaTHUM BUPIMIMTH MPOoOJIeMU
CHEPro30epeKeHHsI Ta YTWi3allll BIAXOJIB POCIUHHOTO Ta TBAPUHHOIO
noxomkeHHs. OTxe HeoOXigHO Ommkye po3idpath  OCOOIMBOCTI
KOHCTPYKLIi yHIBEpCaIbHUX I'PaHyJIATOPIB 3 IJIOCKOK MATPUILICHO.

Ocnoeni mamepianu. B CBiTI MOPIYHO 3arOTOBJISIOTh MUIBMOHU TOH
rpanyJ. Takuil BUJ oNTUMaIbHUM JIJIs1 30€pEKEHHs BITaMiHIB 1 MOXHUBHUX
pPEUOBUH (KOoMO1KOpM), 0e3MeYHoro 30epiraHHs, 3pY4YHOTO
TPAHCIIOPTYBAHHS, EKOHOMIYHOTO BUKOPUCTaHHSI CKJIAJIIB ITPH iX 30epiraHHi [5].

AHall3 TEeXHIYHUX 3ac0o0iB Ta KOHCTPYKIIN oOJMagHaHHS I
BUTOTOBJICHHS TpaHyJ BHU3HAYWIM, IO CYXWH METOJ TpaHyJIIOBAHHS
BUX1JIHOT CHPOBHMHHU MEHII €HEPrOeMHHI, Yepe3 BIICYTHICTh 00JaJHAaHHS
JUTS CYUTIHHS TPaHyJI Ta MOPIBHSIHO HE BUCOKY MOTY>KHICTh €JIEKTPOIBUTYHIB
npuBogy. ['paHynaropu 3 TIOCKOIO MAaTPUIICID € YHIBEPCAIbHUM
€HEeproomiaHuM OOJaJAHAHHAM BUTUCKAIOUOro THUMY I (HopMyBaHHS
TpaHyJl CyXUM METOJIOM 3 HACTYITHUM iX OXOJIOJKCHHSIM.

[Mpuauun poGoTu rpanyisTopa. Buxigna cupoBuHa NOTparuiie Ha
IJIOCKY MATPUILIIO, /1€ 3aXOIUTIOETHCS Ta MPOJABIIOETHCSA MPUKOYYBATBHUMU
polMKaMu Kpi3b ii  (UIbEpU, a HAa BHUXOIl 3pI3AETHCA  HOXKEM
NEPETBOPIOIOYUCH HAa TpaHyiu. [IpukodyBajibHI PONMKH MOXKYTh OyTH
UWIIHAPUYHUMY 1 KOHIYHUMHM 3 aKTUBHUM Ta MacUBHUM HpuUBojioM. OTxKe,
OCHOBHUM CKJIQJIOBUM TpaHyJsATOpa 3 IUIOCKOK MATPHUIICI0 € BY30J, €
Oe3rnocepelHbO 3 CUPOBHMHU BiAOYyBa€ThCsl Tpolec (pOopMyBaHHS TpaHyJI.
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B3aemonist pobounx opraHiB 00JiaJIHAHHS TaKOT'O THUITY BIJOYBA€ThCS 3a
kibkoma cxemamu (puc. 1). Cxema 1a Haifuactime peanizyeTbCs B
HEBEJIMKUX TpaHyJsTOpax 1 JaOOpaTOpHMX YCTAaHOBKAaX, SIK HaWOUIbII
npocta y BUrotoBieHHi. Cxema 16 wuactimie BChOrO 3aCTOCOBYETHCS B
IPaHyJIATOpax s K0M6iK0pMiB Cxemn 1B 1 1T 3aCTOCOBYIOTLCH, B
MPOMHCIIOBUX IPaHyJIATOPax 1 ABUIIECHOT HOTY)KHOCTI Cxemn 111 le
3yCTpIUalOThCA  piamie, B CHELIATI30BaHUX 1 EKCIePUMEHTAIbHUX
1a00paTOpPHUX YCTaHOBKAaX, CKJIQJHICTh I1X BHTOTOBICHHS 3yMOBIIEHA
HAsIBHICTIO MOJIBIHHOTO MPUBOLY poOOUYUX OpraHiB [6].

@) aKTHBHa MaTpUIl Ta HEPYXOMO 3aKpilUIeHl IMJIIHAPUYHI
NPUKOYYBAJIbHI POJUKH, 6) aKTHBHA MATpPUIlS Ta 3aKpilUieHI KOHIYHI
MIPUKOYYBAJIbHI POJIMKH; 8) aKTUBHI NUATIHAPUYIHI anKoquaani POJIMKH 3
HEPYXOMO 3aKpIIJICHOK MaTpPHUIICI0; 2) aKTHWBHI KOHIYHI npmcoquanLHl
POJIMKM 3 HEPYXOMOIO MATPHIICI0; 0) AKTUBHI MATPHUIlA 1 IMIIHAPUYIHI
MPUKOYYBAJIbHI POJIMKH; €) aKTUBHI MaTpPUIS 1 KOHIYHI MPUKOYYBaIbHI
POJUKH; My — KyTOBa MIBUAKICTh TUIOCKOT MaTPHIIi; M — KyTOBA IIBHKICTh
IIPUBOTHOTO Bajia MPUKOYYBATBHUX POJIMKIB; P — MPUTUCKHE 3YCHIUISA, IO
3a0e3neuye HeoOX1THUIM TUCK Ha 3aBaHTaXEHY CUPOBUHY

Puc. 1. CxeMH OCHOBHOIO BY3Ja TIPaHYJATOPa 3 IUIOCKOIO
MaTpHIEI0

Takox OJHUM 3 BaXKIMBHX TMapaMeTpiB TpaHyJIsaTOpa € WHOro
MPOIYKTUBHICTE. [IpoIyKTUBHICTS 00JIaIHAHHS BU3HAYAETHCS TPOTTY CKHOIO
3/IaTHICTIO WOTO OCHOBHOTI'O pOOOUYOTo eleMeHTy — MaTpullil. OCKUIbKH
BapTICTh MaTPHIlh TIOPIBHSIHO BUCOKA, HA BUPOOHUIITBI IPUALISIOTH BEIUKY
yBary ix 30epeXeHHIO 1 MPaBUJIbHIN eKCIuTyaTalii. MaTpulll BUTOTOBIIAIOTh
3 MaTepialiB, 10 MAIOTh BUCOKY MPYKHICTh Ta 3HOCOCTIHKICTH [ /]. Bucoky
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3HOCOCTIMKICTh MalOTh MaTPHIIl 3 HEPXKABIFOYOI CTalli, ajie yacTie IS 1X
BUTOTOBJICHHS BHUKOPHCTOBYIOTH CTajb BITUM3HSIHOTO BUpOoOHHITBa 40X
a6o ctani HARDOX 500 i 20CRMN 3 rapryBanusm 45-60 HRC.

Hiametp minockux Matpuilb Moxe ctaHoButu 100-1250 mm, ToBIIKMHA —
20-100 mM. B panwmii yac BupoOmsierbest moHag 400 pi3HUX TUIIOPO3MIpPiB
MmaTpullb. OTBOpH ((PiIbeEpPH) MIOCKOI MAaTPUILIl MOXKYTh CTAaHOBUTH Bif 2,4
10 19 MM B iaMeTpi, 3aJI€KHO BiJl CHPOBUHHU SIKA TPAHYITIOETHCA. 3a (Popmoro
OTBOPH BUTOTOBJISIFOTH KPYTJIMMH, KBaJpaTHAMH, TOBMACTUMH TOIIIO.

SIKiCHO BUTOTOBJICHA MATpULA MOBUHHA MOEJHYBAaTH B COO1 BUCOKUU
OMip /10 CTUPaHHS, MOJOMOK Ta KOpO3ii, 3a0e3MeuyBaT BUCOKY MPOMYCKHY
3MATHICTh Ui JOCSTHEHHS ONTHMAalbHOI MPOAYKTUBHOCTI. I[Ipomyckna
3IaTHICTb MATpPHI[l HANpsMy 3aJE€KUTh BiJl KOE(IlI€HTa BUKOPUCTaAHHS
po6ouoi moBepxHi MaTpulll (Kgu), SKUM BHU3HAYAETHCS BiIHOIICHHSIM
aKTUBHOI TUIOIII, IO 3aliMaroTh (iTbepU, A0 BCl€i poOOYOi MOBEpXHI
maTtpuui. /s OUTBIIOCTI IUIOCKMX MATPHUIb NPOBIAHMX BUPOOHHKIB
Koeili€HT BUKOpUCTaHHs cTaHOBUTH 20-50%.

Puc. 2. Po3ramyBanns ¢inbep B Marpuui (pagiajbHuii cmocid
nepgopanii)

Bukopucranus pagianpbHOTO a00 MIaxoBOTO crnoco0y mnepdopartii
MaTpulll TpaHyJsITOpa BIIHOCUTBCS JIO 3ajadl PO  ONTHUMAJIbHE
posrtairyBaHHsl (UIbEp 1 BU3HAYAE il MPOIMYCKHY 3AaTHICTh. BUIbIIICThH
3apyOikHMX BHUpoOHMKIB rpanyisTopiB (Dieffenbaucher, Khal Ttomro)
BUKOPHUCTOBYIOTh pajliaJibHy mnepdopailito, 110 A03BOJSE 30UIBIIUTH
Koe(DiLiEHT BUKOPUCTAaHHS poO0U0i moBepxHi MaTpulll. Ha miiockiit MaTpuii
(puc. 2) moOKa3zaHO, fK, 3MIHIOIOYM KPOKOBHH KyT TMPU TMOCTIHHUX
TF€OMETPUYHUX PO3MIpax MaTpuIl, AiameTpi (UIbep 1 BiICTaHI MK HUMH,
MO>KHA 1CTOTHO 301IBIIUTH KOSPIIIEHT BUKOPUCTAHHS.

['panynroBaHHsS pi3HOI CHPOBUHU HA OO0JIaIHAHHI MOTPEOy€e MOIIYKY
ONTUMAJIbHUX YMOB pOOOTH, TIPU SIKUX TpaHyia Oy/e 30epiraTu HeoOX 1 THHA
Burisiag ta ¢GopMmy, a B MOAAIBIIOMY HE TOBUHHA Kpummtucs. [lpu
HEJIOCTATHIN TOBIIMHI MaTpPHIIl TpaHyJia, 10 BUHIIUIA 3 i OTBOPY, BiApaszy kK
po30yxae 1 pyitHyeThCs. B 11bOMy BUTIAIKY y TPaHYI 3 BEIUKUM J1aMETPOM,
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a TaKoXX INPU 3aHAATO BEJIMKOMY KyTl KOHYCHOI PO3FOPTKH 3'SBISIOTHCA
TpilHU. EnacTUuHICTh CUPOBUHHM CIIpHsiE HOTO PO30YXaHHIO MICHS BUXOIY
3 MaTpulll. Po3KkostoBaHHS IrpaHyIl MO KOJIy € CBIIYEHHSM TOTO, 10 IPOAYKT
HEJIOCTaTHHO JOBTO BUTPUMYETHCS MiJI TUCKOM B TUIOCKIHM Matpwuili [8].
Bucnosku. KoHCTpyKIisg TpaHyJIsTOpa 3 IJIOCKOIO MAaTPUIICIO € TOCUTh
yHiBepcanpHO10. [IpaBmibHO BUOpaHa KOHCTPYKTUBHO-TEXHOJIOTIYHA CXeMa
Ta TEOMETPHUYHI MapaMeTpaMHd OCHOBHUX POOOYHMX OpTaHiB 00JIaTHAHHS,
JIO3BOJISIIOTH TPAHYJIOBAaTH CUPOBUHY (KOMOIKOPM, 3€pHOBMICHY CYMIIIL,
THIH, 3/[piOHEH] POCIUHHI Ta IEPEBHI BIIXOIU TOIIO) PI3HOTO COPTY CYyXUM
METOJOM. 3aCTOCYBaHHS MaJIOrabapuUTHUX TPAHYJSATOPIB 3 IJIOCKUMHU
MaTpPULISIMH, SKi TPALIOIOTH 332 MPUHITUIIOM MPOJIABIIOBAHHS Ta CTUPAHHS €
NEPCHEKTUBHUM JIJIs1 HEBENMKHUX (DepMEPChKUX Ta MiACOOHUX rOCIOIaPCTB.
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O®OPMYBAHHA PET'TOHAJIBHOI'O PUHKY MOJIOKA

bonrsanaceka JI. O., k.e.H.
Taspiticokuii Oepaicasrull acpomexHoN02IYHUL YHIeepcumem imeHi /[mumpa
Momopnozo, m. 3anopidxcowcs, Yrpaina

Ilocmanoexka npoodaemu. Ilonut Ta MPOMO3UILisS HA CHOTOJIHIIIHIN Yac
€ OCHOBHMMH €JIEMEHTaMU PUHKOBOTO CEPEIOBHUINA, Ki (POPMYIOTH PHHOK
MOJIOKA, (PYHKIIOHYBAHHS SIKUX TaKOX MOTpeOye 00’ eKTUBHOT O1LliHKU. Came
HNONMUT Ha PHUHKY MOJIOKa 3a0e3neuye CTaOUIbHICTh Ta BIEBHEHICTh Y
TOBAPOBUPOOHUKIB  BCIX  KaTeropii Ta  MIANPUEMCTB  MOJOYHOI
npomuciioBocTi. Ilpu 1boMy ¢opMyBaHHS TPOMO3UILi, BiJIMOBITHO
BaJIOBOI'0 BUPOOHUIITBA MOJIOKA 3/IIMCHIOETHCS B 3aJICKHOCTI Bl KIJILKOCTI
MOTOJIIB’Sl TBAPUH MOJIOYHOTO CTaja, iX MPOJYKTUBHOCTI, IHTEHCHUBHOCTI
TEXHOJIOT1H Ta (POHJOMICTKOCTI Taly3l.

Ocnoeni mamepianu 0ocnioxycenns. XapyoBl 3BUYKU JIIOJAUHU
GbopMyIOTbCSI B paHHbOMY BILll 1]l BIUIMBOM Ta 3a MPUKIAJAOM OaThKIB.
OO0O0B’I3KOBUM € BKJIFOUEHHS JI0 XapuyOBOTO PAIliOHY MOJIOKA Ta MOJIOYHHUX
OPOAYKTIB. MOJIOKO 3alMIIA€ThCS OJHUM 13 HAWIIHHIIIMX MPOIYKTIB
XapuyBaHHS JIFOIUHU

OCHOBHMM 3aBJaHHSIM MOJIOYHOT TPOMHUCIOBOCTI € (OopMyBaHHS
MPOMO3UIIiT HA PUHKY MOJIOKA Ta MOJIOYHUX MPOYKTIB 3317151 3a0€3MeUEHHS
notped HaceneHHd. J[aHa ramy3p 3aliMae Baromy MO3HULII0 B CTPYKTYpl
Xap4yoBO1 MPOMUCIIOBOCTI KPaiHHU B IIJIOMY, OCKUIBKH MOJIOYHI MPOAYKTH €
OCHOBOIO 3/I0pPOBOT'0 Xap4uyBaHHS Ta OJHOYACHO HE3MIHHOIO CKJIaJI0BOO ITPU
BUPOOHHUIITBI PI3HOMAHITHUX TOBAPIB XapuOBOi MPOMHUCIOBOCTI.

MosoyHe CKOTapCcTBO PO3BUHEHE B 0araThOX perioHax YKpaiHu.
OnHOYacHO BUPOOHUIITBO MOJIOKA Ta 3a0€3MEUEeHHSI CHPOBUHOIO ITEPEPOOHY
rajy3b € HepiBHOMIpHUM cepe perioniB. Ciij 3a3HAYNTH, IO HA TEPUTOPIT
KpaiHi BCl PEriOHM MalOTh OJIATONPHUEMHI YMOBHM PO3BHHEHHS MOJIOYHOI
rarysi.

HunimHiii puHOK MOJOKa (YHKIIOHYE B JOCHTHh HEMPOCTHX
E€KOHOMIYHMX yMOBax. l[e Bumarae 00’€KTUBHOI OI[IHKH PEabHOTO CTaHy
MOMUTY Ta MPOIMO3UIlli, IIH Ha JaHy MNPOAYKII0 3 METOI BHSBICHHA
TEHJICHIIIN TOJaNbIIOr0 PO3BUTKY B YKpaiHi Ta 30kpema B IliBaeHHOMY
perioHi.

VHIKaTbHOI  OCOOJMBICTIO  TBAapUHHHUIIBKOT  Tally3l  BHUCTYIIA€
BUPOOHUIITBO MPOJMYKLII JJIi TEPBUHHOTO PUHKY, 3 OO0OB’SI3KOBOIO
rapaHTOBAHOIO HASBHICTIO PUHKY 30yTy Ta CBO€YAaCHOTO HAJIXOKEHHS
CHPOBMHM Ha TMEpepoOH1 MIANPUEMCTBA HE 3aJIEKHO BIJ] CE30HHOCTI.
Cy0’ekTaMu pUHKY BHCTYIIalOTh EKOHOMIYHO CaMOCTIMHI BUPOOHHUKU
MOJIOYHOT MpOoAyKLii (CUIbCHKOTOCTIOAAPChKI MiAMPHEMCTBA, (epMepChKi
rocrofiapcTBa 1 TOCMIOJApCTBA HACEJICHHsS) Ta CHOXHWBadl (mepepoOHi
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HIJIPUEMCTBA, 1[I0 3aKyMOBYIOTh TBAapUHHUIIBKY MPOIYKIIIIO, 30Kpema
MOJIOKO, @ TaKOXK HACEJICHHS, IKE BUCTYIA€ KIHIIEBUM CIIOKHBAaYeM), KpIM
TOTO caM Ipouec oOMiHy, ToOTO cepy TpaHCIOPTyBaHHS, 30epiraHHs,
TOPTIBII Ta CEPBICY.

dopMyBaHHS BUPOOHUIITBA MOJIOKA 3MIMCHIOETHCS B 3aJICKHOCTI Bif
KUTBKOCTI CLIbCHKOTOCIIOAAPCHKUX TBApUH, iX MPOAYKTHUBHOCTI, HasBHOI
KOPMOBOi 0a3u Ta 3a0e3MeYeHOCT]I TEXHIKO-TEXHOJOTIYHOrO0 OO0JIaHaHHS.
[lepeBaxkHuM (pakTopom (HOpMyBaHHS 3AIUIIAETHCS BCE K TaKU KUIBKICTh
MOTOJI1B S XyJ00H.

3a0e3neyeHHs] HACEJIEHHA MUTHUM MOJIOKOM Ta MPOIYKLIEH HOro
nepepoOKH BITYM3HSHUMH BUPOOHMKAMHM Ma€ TEHJEHIIIO JO0 IIOPIYHOTO
ckopodeHHs. BupoOHuuTBO Mojioka B YkpaiHi 3a 2020 pik CKOPOTHIIOCH
Mmaiixke Ha 430 Tuc. ToH (110 cTaHOBUTH 4,6%) BITHOCHO MOMEPEAHBOTO POKY
ta Ha 10,7% BiamosigHo 10 2016p. ®akTOpOM TOMY CTajia CTIMKA TCHACHITIS
70 CKOPOYEHHS TOTOJIIB’S MOJOYHOTO HANpsSMKy B TOCHOJApCTBAaX YCIiX
kareropii. OCTaHHI YOTUPU POKH TOCHUIb ICHYE TEHJIEHIIIS CKOPOYECHHS
MOTOJIIB’ ST KOPiB MIOPiYHO B Mekax 95 -130 tuc. rodis.

Ho IliBgenHoro perioHy YkpaiHu BIIHOCATH JIHIMIPONETPOBCHKY,
3anopi3bKy, MukomnaiBcbKy, Onecbky Ta XepcoHchbKy obmacti. Cutyaris 3
C€KCTEHCUBHUM  PO3BHUTKOM  MOJIOYHOTO  CKOTapcTBa B  peErioHi
katactpodiyna. CkopoueHHs KopiB B niepioa 3 2016 poky ckiiajio Maiike Ha
OJIHY I SITYy, 3 HETaTUBHOIO IMHAMIKOIO CKOPOUYEHHS MOJIOYHOTO cTaia B 27-
29 tuc. roms. Lle npu3Beno 10 3MeHIIEHHs] BUpOOHULITBA MoJioka Ha 307,9
THUC. TOH.

[Ipote, npu MOBaIbLHOMY CKOPOYEHHI KIJIbKOCTI MOJIOYHOTO CTaja, 3a
OCTaHHI II’SITh POKIB CIIOCTEPIraeTbcsl MiABUIIECHHS, HAa 128 Kr BIIHOCHO
nomnepeHboro poky Ta Ha 360 kr mopiBHsHO 3 2016 pokowm,
CepEeIHbOPIYHOTO HAI0I0 MOJIOKA BiJl 1 KopoBH. [lana nuHamika HaMITHUIIACh
gume B 2020 porri, A0 IIbOrO 0 3BITHOTO POKY MPOAYKTUBHICTH KOPIB
HIOPIYHO 3MEHIIyBajach B cepeAHboMy 3 iHTepBajiom 35 xkr. Ti
HIJIPUEMCTBA, SKI PO3BUBAIOTh MOJIOYHUN HANPSMOK HaMararoThCs
JOTPUMYBATUCh Ta MIABUIILYBATH TEXHIYHY Ta TEXHOJOTIUHY KYJIbTYpY
BUPOOHUIITBA MOJIOKA, TOMY HPU BUKOPUCTaHHI Cy4aCHUX TEXHOJOTTUHUX
pPECYpCIB TIOCTUTAIOTH PEHTA0ETHLHOTO BUPOOHHUIITBA.

Crix 3a3Ha4YMTH, IO PETIOHAIBHUN PUHOK MOJIOKA y BITYU3HSIHOMY
PUHKY 3aiiMae cTaOUIbHY, 32 OCTaHHI 5 POKIB, YaCTKy — II'SITh 00JacTeit
[liBneHHOrO pEerioHy JO0MAl0Th IIOCTY YaCTUHY MOJIOKa Yy BITUM3HSIHE
BUPOOHUIITBO, JIECATY YaCTUHY 3aliMalOTh 3a KUIBKICTIO MOTOJIIB S, MPOTE
BEJIMYMHA CEPEJHBOPIYHOIO HAJO0K Ha | TOJOBYy MEHIIA 3a CepenHid
MOKA3HUK B IIJIOMY 1O YKpaiHi, KoJuBaHHs cTaHOBUTH Bia 10 10 17%. L
JUHAMIYHICTh TOSICHIOETHCS TMEPEBAXKHO POCIMHHUIIBKOIO CHEIlialli3alli€ero
arpoIianpUEMCTB PETIOHY.

Po3nonin 3araapHOro BUPOOHHUIITBA MOJIOKA B PETiIOHI 3a 00JIacTsIMU
CKJIaBCSl OCTaHHIM 4YacoM He 3MIiHHUH. 3arajgbHa BeJIMYMHA BaJIOBOTO
BUPOOHMIITBA MOJIOKA B PErioHi 3a OOJacTAMU PO3NOAUINAIACE Malxke
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nponopuiiHo. 3 3arajdbHOI KapTUHU BHAUISIETHCS TUIBKH 3aropi3bka
o0nacTb, B TOCHOJAPCTBAX HACEICHHS SIKOI 3a OCTaHHI JAECATbh POKIB
CIIOCTEPITaeThCs MIIAHOMIPHE CKOPOYEHHS CTajJa KOPiB, YAHHUKOM TOMY €
BIJICYTHICTb KOPMOBO1 0a3u, TpPYIOMICTKICTb Ta KalliTaIOMICTKICTb
yTPUMaHHS KOPIB Y BIACHUX IOCHOJapCTBaX.

JlocuTh pi3HATHCS TEMIH BUPOOHUIITBA MOJIOKA Ta IMHAMIKA MTOTOJIIB 5
KOPIB B 3aJICKHOCTI Bij] KaTeropii mianpueMct. [locTagyanpHUKaMu MOJIOKA
Ha PUHOK € arpapHi MiJNPUEMCTBA Pi3HUX (OpM BiIACHOCTI (arpodipmu,
TOBAapUCTBA, TMPHUBATHI MIJIPUEMCTB TONIO) Ta PIZHOMAHITHI BUIU
rOCIOJapCTB HACEJIEHHS, SIKI PEali3yloTh CBOIO MPOAYKIIIO CIOXXKHBAvy Ta
31a10Th CUPOBUHY MEPEPOOHUM MIAMPUEMCTBAM MOJIOYHOI TPOMHUCIOBOCTI.
[lepeBakatoTh cepel HUX TMPUBATHI TOCIOAAPCTBAa HaceneHHs. Ha
BITYM3HSHOMY PUHKY JIMIIIE€ OJJHA TPETHHA BAJIOBOTO BHPOOHHUIITBA MOJIOKA
npUNajace Ha MiIMPUEMCTBA Pi3HOMaHITHUX (GopMm BiacHocTi, 70 % - 1
NOCTayaHHs MOJIOKA BiJl TOCIIOIaPCTB HACEICHHS.

Bucnoeku. Takum 4MHOM, pUHOK MOJIOKA B YKpaiHi Ta B [liBneHHOMY
perioni B AacmekTi TOBapOBHUPOOHWIITBA 3a OCTaHHI TII'ITh POKIB
XapaKTEPU3YEThCS SK TMO3UTUBHUMHU TaK 1 HETaTUBHUMHU TEHICHITISIMU.
[IpoTe, He Oepyum g0 yBard, ICHyBaHHS TI€BHOI HEIOCKOHAIOCTI 1
HEHAJIAaro/PKeHOCTI CUCTeMH (PYHKI[IOHYBaHHS, BITYM3HSIHUN PHUHOK 1
30KpeMa perioHaIbHUN MarOTh MOTEHIIAI JJIs EKOHOMIYHOTO 3POCTaHHS.
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CEKIIIS 3. IHTEJIEKTY AJIBHI TEXHOJIOTTi B ATIK
V]IK 631.356

TEOPIA CTAJIOT'O PYXY MAHIMHHO-TPAKTOPHOI'O
AT'PEI'ATY 3 IPUYIITHOIO 'MYKO3BUPAJIBHOIO
MALIINHOIO

Hristo Beloev?, n.1.1.,

Semjons lvanovs?, 1.T.H.,

€sren Iraatres ®, k.T.H.

 Pycencoxuii ynieepcumem imeni Aneena Kanueea, m. Pyce, Boneapis
2Jlameéiticokutl yHigepcumem npupoOHUYUXx HayK i mexuonozil, m. €neasa,
Jlamein

3Taspiticokuii Oepaicasnutl azpomexnono2iunuil ynisepcumem imeni Jmumpa
Momopnoeo, m. 3anopixcoics, Ykpaina

Ilocmanoeéka npoédaemu. 3actocyBaHHS TNpu 30UpaHHI THYKH
IyKPOBOTO OypsIKy aCHMETPUYHUX MAIIUHHO-TPAKTOPHUX arperariB €
IIJTKOM BuTipaBAaaHuM. [Ipu oMy MiJ CTIMKUM PYyXOM TaKoro 30MpabHOTO
arperaty BapTO PO3YMITH TaKWi, 3a SKOTO BIAXWJICHHS TPaeKTOpii HOro
NepeMillleHHs] IiJl BIUIMBOM BHUIAJKOBUX 30ypIOBIbHUX (PaKTOPIB
(30ypeHoi TpaekTopii), BiJl TpaeKTOpii 3a BIACYTHOCTI nii UUX (PaKTOpiB
(He30ypeHo1 TpaekTopii), mepedyBae B Mexax MPUIMYCTUMUX 3HaueHb. L1
NPUITYCTUMI 3HAUYEHHS MOXYTh PO3IVIAIATUCS TaKHUMH arpoTeXHIYHUMU
BUMOTaMH, K1 3a0€3MeUyI0Th SKICTh BUKOHAHHS TE€XHOJIOTIYHOTO MPOIIECY
30UpaHHs TMYKH 32 OJIHOYACHOTO 3MEHIICHHS €HEPrOBUTPAT, HAMMIMHICTIO
poOOTH TOIIO.

Mema  0ocnidscens. BusnaueHHss =~ mapameTpiB  CTIMKOTO
IUIOCKONApaJIeIbHOTO PYXY HECHUMETPUYHOI T'MUYKO30MpPabHOTO MAIIWHO-
TPAaKTOPHOTO  arperary Ha OCHOBI  UYHCEIbHOIO  KOMII IOTEPHOTO
MOJIEJIOBaHHSI OTPUMAaHUX aHATITUYHUX 3aJI€KHOCTEH.

Ocnosni mamepianu 0ocnioxceny. 30VpaHHS TUYKA I[yKPOBHX 1
KOPMOBHUX OYpSIKIB € CKJIaJIJHUM TEXHOJIOTIYHUM IPOLIECOM, L0 BHUMArae
BUKOPHUCTaHHS CHellabHUX 30upaibHUX MamuH. [IInpoko 3acTocOBYIOThCS
OPUYINHI PI3HOPSAAHI KOMOAHM, Kl pa3oM 3 arperaTHUMHU TpPaKTOpamu
YTBOPIOIOTh CUMETPUYHI a00 aCUMETPUYHI MAIIMHHO-TPAKTOPHI arperaru,
PYX SIKHX Y TOPU30HTAJIbHIN MJIOLIMHI HE 3aBXAHU CTIMKHUI. MeToro 1aHoro
JOCIIIJKEHHSI € BHU3HAYEHHS MapaMeTpiB CTIMKOro IIOCKOMApaleIbHOTO
pPyXy HECHMMETPUYHOIO KOMOailHa MalllMHHO-TPaKTOPHOTO arperary Ha
OCHOBI ~ YHCEJIBHOIO  KOMIT'IOTEPHOIO  MOJEJIIOBaHHS  OTPUMaHUX
AHAIITUYHUX 3aJIeKHOCTEN. 3a pe3ysibTaTaMi aHAJITUYHOTO JOCIIIKEHHS
OTPUMAHO 3HAYEHHS aMIUITYJHUX Ta (Pa304aCTOTHUX XapaKTEPUCTUK
KOJIMBaHb KyTa pbICKaHHs TpakTopa. BoHu B1100paatoTh BIATBOPEHHS HUM
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KOJMBaHb KyTa TOBOPOTY OOYKO30MpaibHOI MAIIMHA B TOPU30HTAIBHIN
TUTOLIMHI.

| — xomicuuéi Ttpaktop; Il — mpuUINHUKA ~ acUMeTpPUYHUIN
rUYKo30upanbHuil koMOaitH: 1 — pama; 2 — mpuBig; 3 — ONOpHO-
KOIIIOBaJbHE MHEBMATUYHE KOJeco; 4 — pPOTAlIiHMA TUYKO3pI3arouuil
arapar; 5 — TpaHCHOPTYIOUUM poOOUUM MPUCTPiK, 6 — 3aBaHTAXyBaJTbHUM
PUCTPIH

Puc. 1. KOHCTPYKTHBHO-TE€XHOJIOTIYHA CXeMa ACHMETPUYHOIO
arperara

Po3paxyHkaMu BCTaHOBJIEHO, IIO 3MEHILIEHHS 3HaUY€HHs KoedilieHTa
BX1IHOTO OIOPY MHEBMATUYHHUX IIMH BEAYYHX KOJIIC TPAKTOpa-arperaropa
MiJBUIIYE HOTO YYyTIAWBICTH A0 Aii 30yprorounx BIumMBIB. Uum Oinbina
Yy TIUBICTh, TUM OJIMKYE KOJIeca €JIEKTPOIHCTPYMEHTA J0 MICIISI KPITUICHHS
OPUYIMHOTO 00YKO30MpaIbHOTO KOMOaiftHa. Y SIKICHOMY BIiJTHOIICHHI
MIJBHUINCHHS ITBUJIKOCTI MalIMHHO-TPaKTOpHOTO arperary Bia 1,5 mo 2,5
M-c—1 mpuzBoguTH, a0 HebOaxaHoro 30umbmIeHHS AYX 1 OGa)kaHoro
30uTbeHHs @YX mpu BIATBOPEHHI HOTO 30BHILIHIX 30yPIOIOUHX BIUIMBIB Y
BUTJISA/II KOJIUBaHb KyTa TTOBOPOTY JKaTKHU.

B pe3ynbTaTi 4McinoBoro piieHHs: po3po0sieHOT MaTeMaTUYHOT MOIET]
ACUMETPUYHOTO THYKO30MPAIIbHOTO arperary OTPUMAaHO HACTYIHY
3anexHIcTh puc.2. Tak ansg (Ha3oBUX YACTOTHUX XAPAKTEPUCTHUK, SIKI HAMHU
noOyJoBaHl JUisl BUIAAKYy arperaryBaHHs T'MYKO30MpaabHOI MalIMHU
TPAKTOPOM 1HTETPaJIbHOT KOMIIOHOBKH, HEBAYKKO NMOOAUNTH, IO XapakTep iX
nepebiry mjis 000X MOPIBHIOBAHUX MAlIMHHO-TPAKTOPHUX arperariB €
CXOXKUM Y SIKICHOMY TIJIaHi 1 HECYTTEBO PI3HUM — Y KUTbKICHOMY.

Y miacymky Takui (akT OAHO3HAYHO BKazye Ha IepeBary
BUKOPHUCTAHHSI €HEPreTUYHOro 3ac00y KJIACHMYHOI KOMIIOHOBKM Yy CKJajl
ACUMETPUYHOIO TMUKO30MPaIbHOTO arperary.

B nutomy 3a ammuntygHO-(pa30BO YaCTOTHUMH XapaKTEPUCTUKAMH €
BCl TIJCTAaBU CTBEPJKYBAaTH NP0 TNEpPEeBard BUKOPHUCTAHHS B SAKOCTI

119 TaBpilicbKuni1 AepPXKaBHMI arpPOTEXHOOTIYHWI YHIBEPCUTET iMeHi Amutpa MoTopHoro



TexHiuHe 3abe3nevyeHHA iIHHOBALLIMHMX TEXHO/IOTIN B arponpoMMUC/IOBOMY KOMMNIEKCI

arperaTyr4oro TpPaKTopa KOJICHHUW TPaKTOp KIACUYHOI KOMIIOHOBKH Y
CKJaJl  aCHUMETPUYHOTO TUYKO30MPaJbHOTO  MAIIMHHO-TPAKTOPHOTO
arperary.

4 h\
AN

NG
2\
3N

-16

Da3oB0 HACTOTHA XAPAKTEPHCTUKA, TPajL.

0 2 4 6 18 10
YacroTa KOWBaHb @, C

1-V, =15mch2-V, =20mc3-V, =25mc™

Puc. 2. ®a30B0-4acTOTHA XapPaKTePUCTHKA KYPCOBOIO KyTa ¢

TPAKTOpa IHTErpajibHOI KOMIIOHOBKM IIPH BillIPALOBAHHI HUM
30ypeHb y BHUIJISAi KOJMBaHb KyTa [ MOBOPOTY TMYKO30HPATbLHOI

MAIIVHY 32 Pi3HUX NIBHIKOCTEH PyXy arperary

VY KiIbKICHOMY BiJTHOIICHHI 3MiHA BKa3aHUX aMILTITYJHO-4aCTOTHOI Ta
($a30B0O-4aCTOTHOI XapaKTEPUCTHK MPAKTUYHO HE TMOPYIIY€E CTIMKOCTI
JUHAMIYHOT CHCTEMH, L0 PO3TisAaeTbca. ToMy BiH HE MOXKE BHCTyHaTH
o0OMexyrounM (pakTopoM Mpu BUOOP1 MIBUAKICHOTO PEXHUMY PYXY JAHOTO
MAaIIMHHO-TPAKTOPHOTO arperary.

Bucnoeéku. 1. Ha ocHOBI cucremMu audepeHIliaibHUX pPiBHAHb
JOCIIIJIKEHO CTIMKICTh PyXy HECMMETPUYHOIO0 MAIIMHHO-TPAKTOPHOTO
arperaTty npy BHUKOHaHHI HUM TEXHOJIOTIYHOTO MPOLECY 3pi3aHHS TMYKH
OypskiB. KuIbKICHUMU TOKa3HMKaMHM 1I[1€1 CTIHKOCTI € 3Ha4YeHHs
aMIUTITYJHUX 1 (a304acTOTHUX XapaKTEPUCTHK KOJMBAHb KyTa XOJIy
TpakTopa MpH BIANPAIlbOBYBaHHI I[1€10 MAITUHOIO 30BHIIIHBOTO 30ypEHHS Y
BUTJIAJIl KOJIMBaHb KyTa IOBOPOTY 3€pHO30MPATILHOTO KOMOaiiHa.

2. Slk cBiAYaTh pe3ynbTaTh MATEMAaTUYHOT'O MOJICIIIOBaHHS, B SIKICHOMY
BIJIHOIICHH] 30UIBIIEHHS HIBUIKOCTI PyXy TPaKTOPHO-OMEPHOTO arperary
Bix 1,5 mo 2,5 mrc—1 mpusBeno g0 HeOaxkaHoro 30umbmieHHsS AUX Ta
OaxxaHoro 301TbIIEHHS (PA30BO-YACTOTHY XapaKTEPUCTHKY, KOJIU BOHH
BIJITBOPIOIOTH 30YPIOIOUMI 30BHINIHIN BIUIMB Y BUIJISAI KOJMBAaHb KyTa
OBOPOTY T'MYKO30MPaIbHOrO arperary.

Cnucok eukopucmanux 0xcepen
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Y]IK 004.774.6

3ACOBU ABTOMATMU3AIIIl CTBOPEHHS TEXHOJIOTTYHUX
KAPT BUPOIIYBAHHS CIVIBCBKOI'OCHHOJAPCBKHUX
KYJbTYP 3A 10ITIOMOI'OIO BEB-IHCTPYMEHTIB

JIyoko /1. B., k.T.H.
Taspiticoxuil Oeparcashuli acpomexHon02iuHUL YHIgepcumem imeHi /[mumpa
Momopnoeo, m. 3anopixcoics, Ykpaina

Ilocmanoeka npoéaemu. J1ns paiioHanbHOT Oprani3aiiii BApoOOHUIITBA
OKpEeMHX BHUJIIB MPOIYKIli POCIMHHUIITBA CKIAJAIOTh TEXHOJIOT1UYHI KapTH
BUPOIIYBAaHHSI CUILCHKOTOCIIOIAPCHKUX KYJIBTYP.

TexHoNOTIYHA KapTa € HAWBAXIIMBIIINM JTOKYMEHTOM, B SKOMY
B1IOOpaKE€HO BCIO TEXHOJOTII0 OOpOOITKY KOHKPETHOI KyJabTypu. BoHa
BU3HAYa€ TOPANOK TPOBEJIECHHA OMepaliid Ta TMepeaoBl NpUiOMHU
BUKOPWCTAHHS MAIlIMH 3 YPaxXyBaHHSM JIOCATHEHb HAYKH 1 JOCBITY.

Koxen ¢epmep cTukaerbes 3 MOTPeOOI0 CTBOPEHHS TEXHOJOTIUHUX
KapT BUPOIIYBAaHHS ITEBHUX KYJIbTYpP Y CBOEMY TOCIIOAAPCTBI (KOJTOCTT).

TexHonoriyHa kapta - 1€, NEpil 3a BCE, IIAHOBO-HOPMATHUBHUMN
JIOKYMEHT, B SKOMY BiJOOpakeHa TEXHOJIOTISE BUPOIILYBAHHS KYJIbTYpPH,
pO3paxoBaHi IJIAHOBI BUTpaTH TIpalll 1 MaTepiaJiIbHO-TPOIIOBI BUTpPATH,
BU3HAYECHI HOPMATHBU BUTPAT HA OAMHUINO TUIONI Ta OJUHULIIO MPOITYKIIIT
KYJIbTYpH, IO BUPOILYETHCS. Ha OCHOBI TEXHOJIOTTYHUX KapT BUKOHYETHCS
KOMIUIEKC arpoTEeXHIYHUX 1 OpraHi3alliiiHO-€KOHOMIYHUX 3aXOJiB, SKI
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HaWOLIBIIO MIPOIO BIJAMOBIIAIOTh KOHKPETHUM YMOBaM TOCHOJIapIo-
BAHHS: JIsl KOKHOT cinLCLKorocnoz[apCLKo'i KYJIBTYPH T KOKHY OTIepaIliro
KOMITJIEKTYIOThCSI HAaWOIIBIIT €KOHOMIYHI MAaIIMHHO- TpaI(TOle arperary,
PO3PaxOBYIOTbCS BUTpaTH npaul pO3Mip J0JaTKOBOi, IiIBUIICHOT 1
3a0X04YyBaJLHOI OTUIATH Tpalll, a TAaKOXK 3arajbHUN (POHI OTUIATH Tpalll 3
HapaxyBaHHSM Ha COIlIaJIbHE CTPaXyBaHHI.

[Tpu py4Hiit po3po0Ili TEXHOIOTIYHUX KapT € MPoOIeMu 3 TPABUIHHUM
mi100poM BCix (hakTopiB, 00JIaIHAHHS, TEXHIKH, TOIO, TOMY il 3alIOBHEHHS
Ta CTPYKTYpYyBaHHS MOJKE BHKJIMKATH 3HA4HI TpyaHoii. Came ToMy MU
MIPOMOHYEMO PO3TJISIHYTH METOAM BUKOPHCTAaHHS Wweb-TexXHomoril s
aBTOMATH3aIlll TPOIECY PO3POOKH TEXHOJIOTIYHUX KapT BUPOITYBaHHS
CLTBCHKOTOCTIOAAPCHKHUX KYJIBTYDP.

Ochogni mamepianu 0ocnioxcennsa. TeXHONOTTYHI KapTH CKIIAJAI0Th
Ha 100 ra mociBy KOXXHOI KyJbTYpH 1 Ha KUIbKa POKIB 13 BIJIOBIIHUM
KOPUTYBAaHHSIM IIOPOKY, IO JIO3BOJISIE 3a IMOKA3HUKAMH TakKol KapTu
BU3HAYATH BUTpPATH Ha Oynb-Ky IUIONLy TMOCIBY KOHKPETHOI
CUTBCHKOTOCTIOIAPCHKOT KYJIbTYPH.

TexHOoMOr1YH1 KapTH BUPOITYBAaHHS OCHOBHUX CIJTbCHKOTOCTIOAPCHKUX

KYJBTYP po3polIeHi 3 ypaxyBaHHSIM JIOCBITY Kpalux
CLIBCHKOTOCTIOIAPCHKUX MIANPUEMCTB, IOCATHEHb HAYKH, Cy4aCHOTO CTaHy
TE€XHIKO-TEXHOJOTTYHOTO 3a0€3MeueHHs CLITbCHKOTOCTIOIAPCHKOTO

BUPOOHMIITBA Ta MPOTHO30BAHUX MO3UTHUBHUX 3PYLIEHb B HANHOIMKYIN
nepcrekTrBi. TeXHOJOriyHlI KapTH nepeadadaroTb MOXIIMBI - 3MIHU
TEXHOJIOT1, TEXHIKA Ta MiJABUIIEHHS HOPM BHECEHHS IOOPHUB, a TaKOXK
BUKOPUCTaHHS IHIIMX 3aC00iB 3aXUCTy POCIHH. BpaxoByrOThCS BHUMOTH
pecypco30epekeHHS Ta MIHIMAJIBHOTO OOpOOITKY IpyHTY, a TaKoX
IPYHTO3aXHUCHUX TEXHOJIOTIH.

Texnonociuna xapma cK1a0aemuvcs 3 mpbox epyn NOKA3HUKIG:

1. ArpoTexHiuHl: HaHMEHYBaHHS OTeparliid, arpoTeXHIYH1 MOKa3HUKH
SKOCTI, OOCSTM BHMKOHYBAaHMX pOOIT, KaJleHJapHI Ta pPo0odYl TEepMIHH
BUKOHAHHS.

2. Excrutyaraniiiti: CKJiaj arperaTy, IpoAyKTHBHICTb, BUTpATa MajuBa,
KUTBKICTh OOCITYTOBYHOYOT0 IIEPCOHANTY, MTOTPIOHOT KIJIBKICTh arperaris.

3. TexHiKO-€KOHOMIUHI: 3aTpaTh Mpali B JIIOJWHO-TOJWHAX, TPSIMi
eKCIUTyaTaIliitHi BUTpaTH Ha OJUHUITIO 1 BECh 00CAT pOOiT.

Onepayiiina mexHono2iuna Kapma CKIAJAETbCS HAa KOHKPETHY
omeparito 1 MICTUTh: YMOBH pPOOOTH; arpoTEXHIUHI BHUMOTH; CKIaj 1
HiATOTOBKY arperary A0 poOOTH; MATOTOBKY MOJIs, CIOCIO pyXy, IIBUIKICTD
pyXy; MOKa3HUKH OpraHizauii mporecy; KOHTPOJIb 3a AKICTIO Ta 0XOpOHa
mpari.

AKIo0 TEXHOJIOTIYHI KapTH Ha BUPOIIYBaHHS 1 30MpaHHA
CLIIBCHKOTOCTIOIAPCHKUX KYJIBTYP BIAMOBIAIOTH HA TUTAHHS, 1110 HEOOX1HO
3po0uTH, 00 OTpUMATH 3aIIAHOBAaHUN OOCST MPOAYKIII 3a BU3HAYCHHUX
3aTpaT, TO KOHKPETHI peKOMEHJallli, [0 TPOBEACHHIO OKPEMHUX
MEXaH130BaHMUX POOIT MICTATH ONEPAI[iiHO-TEXHOJIOTT4YHI KapTH.
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Ha chorojiHi iCHyIOTh TpU BapiaHTH PO3PaXyHKY TEXHOJOTTYHHX KapT
[1, 2], a came: BUOIp TUMIOBUX TEXHOJIOTIYHUX KapT; PO3PAXyHKOBI TaOIUII
Excel; mporpamui komrmiekcu. Aje BCl Il ICHYIOYl ChOTOJHI CHOCOOU
PO3paxyHKy TEXHOJOTIYHUX KapT MAIOTh Baromi HETOIIKH.

VY mepmoMy BUTNAAKYy, MPU BUKOPUCTAHHI TUIMIOBUX TEXHOJIOTTYHHX
KapT, po3po0Ka TEXHOJOTIYHOI KapTH MPOBOAMUTHCS BPYUHY. Y APYyromy
BUIIAJIKY, TPY BUKOPUCTaHH1 pO3paxyHKOBUX Tabmuik Excel, po3poOHukam
NOTPIOHO CIIOYATKY 3HAWTH BCIO MOTPIOHY 1H(OpMAaILit0, a BXKE MOTIM BBECTH
ii, TO’K 3HOBY JJOBOJIUTHCSI BAKOPUCTOBYBATH JIOBITHUKH.

Y TperboMy BHUNAAKy — HE TOTPIOHO BPYYHY BBOJIUTH BCIO
iH(popmarlito, a Tpeda aulle BCTAHOBUTU Mporpamy Ta 13 cHopmMoBaHUX
CnucKiB BUOpaTu noTpioHi AaHi. Hexomik — 6a3a JaHUX 4acToO € HEMOBHOIO.
A B Takux nporpamax HeMae 3MOTH BBECTH BJIACHI JIaHi.

TexHoNOr1YyH1 KapTH po3poOJeHl Ha MEPCHEeKTUBY 1 JAIOTh 3MOTY
BUSIBUTH Ta BUKOPUCTATH PE3EPBU IMIJBUILNECHHS MPOAYKTHUBHOCTI Tpaili i
3HU3UTH BUTPATU HA BUPOOHHUIITBO MPOAYKIIT 32 paxXyHOK BIPOBAKCHHS
OUIBIII HOBOI TEXHIKM Ta MPOTPECHUBHOI TEXHOJIOTII 1 opradizamii mpari. 3
METOIO CITPOIIEHHS PO3PaxXyHKIB TEXHOJOTIYHI KapTu po3paxoBaHi Ha 100
ra abo 10 ra nociBy (mocaaku) KyJabTyp. 3a JOTIOMOTOI0 HUX MOKHA IITBUIKO
BU3HAYHUTH BUTPATU Ha Oy/b-sIKY IUIONLY, B HUX MOYXXHA BHOCUTH KOPEKTHBHU
JJIS1 YJIOCKOHAJIEHHSI TEXHOJIOT 11, BUKOPUCTAHHSI HOBUX MAIlIMH 1 MEXaH13MiB,
3MiHM HOPM BUPOOITKY, OIUIATH Ipall Ta 1HIIE.

Cama TexHoOJIOTIYHA KapTa CKJIaJaeThcs 3 Oarathox rpad (cToBOIlB),
MIeBHI 3 AKUX MOTPIOHO po3paxoByBatH [1].

Buxioni O0anmi ona 3anoemenms mexuonociunoi kapmu [2]: Ha3Ba
KyJbTypH; TMONEPENHUK; IUIola, Tra; IUlaHOBaHa BPOXKAWHICTh, T/Ta
(0cHOBHOI1 Ta MOGIYHOT MPOAYKIIiT); HOpMa BUTPATH, T/Ta (HACIHHS, PO3UUHY
repOINKIiB); BIACTaHb IMEpPEBE3eHHS, KM (HACIHHS, TepOiuaiB, J00pUB,
OTPHUMAHOI OCHOBHOI Ta MOOIYHOT MPOYKIii); muTOMHM omip, KH/M; KyT
yXUIy, TPaaycCH.

I{i maHi HeoOXimHI JJIsI BHOOpPY TEXHOJOTIYHHX OIepallii, Imiaoopy
MapK{ MallliH, X KIJTbKOCTI, BU3HAYEHHS 00csTy pooiT, KimbkocTi MTA Ta
TPAHCIIOPTY.

st po3poOKKM Ta MOJENIOBAHHS TEXHOJOTIYHUX KapT BUPOILYBaHHS
KYJIbTYp 3 BUKOPUCTAHHSM CYyYaCHUX KOMIT FOTEPHUX Web-TEXHOJIOT1# 0yI10
3aIPOIIOHOBAHO CTBOPUTH 1H(DOpMaIIiitHy web-cuctemy (caitt) [8].

Po3pobnenuit  web-pecypc A03BOJIUTR HaM Yy PEXHMI OHJIAWH
dbopmyBaTH, 0OUUCIIIOBATH Ta MOJICTIOBATH TEXHOJIOTTYHI KapTH JJIsl PI3HUX
CUIbCBKOTOCTIOAPChKUX  KyNbTyp. JlJIs JOoCTymy A0 Takoro pecypcey,
BBEJICHHSI JAHUX Ta MTPOBEJACHHS PO3PAXyHKIB KapT MOTPIOHUI JTUIIIE JOCTYTT
710 TJ100aTbHOT MEPEX1 Ta IHTEpPHET-a/Ipeca CauTy.

[Iporpamuy  peamizamito  web-cuctemu  Oyno  3pobieHo 3
BUKOpHCTaHHAM MOB nporpamyBanass HTML, CSS, PHP, Ajax 1 6a3 nanux
MySQL [3-7]. fx cepenoBuille po3poOKH TMPOEKTYy Ha JIOKAILHOMY
KOMIT'IOTepi OyB 0Opanuii makeT po3pooHuka Wamp Server. /{5 oHOBICHHS
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JAaHUX, Ta 1100 wWeb-CTOpIHKa HE Mepe3aBaHTa)XKyBajach MOBHICTIO, 1 web-
JOJATKW CTaJU IIBUIIIUMH 1 3py4HIIIUMU Oyno obpano Ajax. Lleit minxiza
710 TOOYTOBH 1HTEPAaKTUBHUX KOPHUCTYBAlLbKUX 1HTEpQEiiciB web-10/1aTKiB,
110 noJisirae B «hOHOBOMY» OOMIHI JaHUMHU Opay3epa 3 web-cepBepom.

[lin yac BuKOHAaHHA POOOTH OyaM BUPILICHI MUTAHHS BEPCTKU Web-
ctopiHok [9-10] 3 Bukopuctanusim HTML 1 CSS, nmporpamyBaHHSI BUIIISTY
Ta 1HTepdency KopucTyBada web-pecypcy, CTBOPEHHS CTPYKTypu Oa3u
naHux cuctremMu MySQL kepyBaHHS 1OCTYyHIOM J10 web-pecypcy.

3a momoMoror aaHoi web-cucTeMH MO)KHA HE BHUXOASYU 3 JIOMY
IIBUKO MPOBECTU BCl MOTPIOHI pO3paxyHKH, a TAKOXK CKOPETyBaTH JaHi B
3aJIEKHOCTI B1Jl MOKA3HUKIB POIFOYOCTI 3€MJI1 UM MOXJIMBOCTEH aBTOMAPKY.

Takox y mik iHpopmaliiiHiii web-cuctemi NpUCYTHS MOKJIMBICTH
penaryBaHHs, TOOTO y OyIb-SKM MOMEHT CTBOPEHHS KapTH MOXKHA
MOBEPHYTUCS HA3aJ] Ta BUIPABUTH MOMWIKY UM 3MIHUTH BXITHI JaHl. Y
MEPCIEKTHUBl PO3BUTKY CTBOPEHO1 1H(OpMaIiifHOi web-cuctemu Oyge
MIJrOTORJICHA 0a3a TaHUX HE JIUIIE CLIbCHKOTOCIIOAAPCHKUX KYIbTYP, alle 1
JUTSL THIIUX KYJIBTYP.

I"onoBHa manens po3pobIeHOT Web-crucTeMu HaBeIeHa Ha PUCYHKY 1.

Ha puc. 2 naBenena dbopma /i1 BHECEHHSI TaHUX B Web-CUCTEMY.

[Ipuknan 3amoBHeHoi Tabnuil «Kykypynza Ha 3epHO» PO3poOJICHOT
web-crucTemi HaBeIeHO Ha PUCYHKY 3.

Puc. 1. I'os10BHA na”eJb po3podJieHol web-cucremu

Puc. 2. ®opma 17151 BHECEHHA JaHUX B web-cucremy
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Puc. 3. Ilpuknan 3anoBHeHnol tadumui «Kykypyasa Ha 3epHO» y
po3podJieniii web-cucremi

Bucnoeku. Po3rnsiHyTo METOAM BUKOPHCTAHHS Web-TEeXHONOTIH 1is
aBTOMaTu3alii  po3poOKM  TEXHOJIOTIYHHUX  KapT  BUPOIIYBaHHS
CLITBCHKOTOCTIONIAPCHKUX KYJIbTYyp. BukoHaHa po0OoTa Bupillye OJHE 3
HaWBOXUJIMBIIIMX  TUTaHb g OyAb-sikoro  depMepa:  JT03BOJISE
aBTOMATU3yBaTh (POPMYBaHHA TEXHOJOTIYHUX KapT BUPOIIYBAHHS
CLIBCHKOTOCTIONAPCHKUX KYJBTYP BPaXOBYIOUM TEXHIYHI Ta TEXHOJOTIYHI
MOKa3HUKK CBOTO TocmoaapcTBa. ToMmy po3poOka Takoi aBTOMaTH30BaHOT
web-CUCTEMH  3HAYHO COpolrye poboTy depmepy 1O  po3pooIr
TEXHOJIOTIYHUX KapT BUPOIIYBaHHS KYJIbTYp y rocnogapcTsi. Lle m03BoauTh
3HAYHO MIABUIIUTH €PEKTUBHICTH Mpaili Ta 30epertu podbouuii yac arpapis.
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YK 620.9

PAIIIOHAJIBHUM HNIJAXIJ] B OBCJOYTOBYBAHHI CUCTEMU
EJEKTPOIIOCTAYAHHA

Tapakanosceka 1O. O.,
bapcykoBa I'. B., K.T.H., 101I.
Cymcwvkuu HayioHanonuu azpapruti ynigepcumem, m. Cymu, Yrpaina

Ilocmanoeka npoonemu. SIKiCTb €JEKTPUYHOI €HEPTii 0arato B 4oMy
3QJICKUTh BiJ] TOrO, SKUM YHWHOM 3JIMCHIOBATH OOCIYrOBYBaHHS JIHIM
eJIeKTporiepeaaydi,  pO3NOJAUIBYMX  NPUCTPOIB,  TpaHCHOpPMATOPHUX
mijcTanmii Tomo. ITiaxig 10 BUKOHAHHS Takoi omeparlii Mae OyTH YiTKO
BU3HAYCHUM Ta CIPSMOBAHUM Ha €()EKTHBHE Ta IBHUJKE YCYHCHHS OYIIb-
AKX aBapiiHUX CHUTyallld YW T[JAHOBOTO OOCIyrOBYBaHHS JIHIM
eJIeKTpoIiepeaay.

Cucrema eHEprornocTadyaHHs HACEJICHHMX MYHKTIB 30CEPEIKY€EThCA Y
MEBHUX MICIISIX, 0COOIMBOTO MpU3HAUYCHHA. MoOBa iJ1e caMe mpo MiACTaHIIi,
BiJl SIKMX 3IACHIOIOTHCS PO3MOJII Ta XKUBJICHHS EHEPTI€I0 CIIOKUBAYIB.
3aBgaHHs 3 OOCIYroBYBaHHS TaKUX YCTAaHOBOK Ta MiAPO3[IIIB CUCTEMU
€JIEKTPOIIOCTAaYaHHs TOKJIaAaeTbesi Ha Tak 3BaHi PEMu ta OOnenepro.
3a3Buyaii mepi 3 Ha3BaHUX CTPYKTYP MiANOPAIKOBYIOTHCS APYTHM.

Ocnoeni mamepianu oocinioncennsa. CucteMa 3 KOHTPOJIIO 32 CTAHOM
oOJlalHaHHS CITKH EJIEKTPOIIOCTaYaHHS KOHTPOJIIOE Te, KOJU OyJo
3M1MCHEHO OOCIYyrOBYBaHHSI TOTO YM 1HIIOTO OOJagHAHHS Ha TEBHIM
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nijacTaniii, Hanpukia, 35/10 kB. [IporpaMoro MaroTh BpaxoBYBaTHCS:

- JaTa OCTaHHBOT'O 0OCITYTrOBYBAaHHS;

- TIepetik 00JIaHaHHSL, U0 M1JUIATano 00CIyroByBaHHIO;

- IEPCOHAaJ, IKUM 3/1iCHIOBAIOCS 0OCIyrOByBaHHS;

- aBTO, MPUCTPOI, IHCTPYMEHTH;

- ycs icTopis 3 0OCIYrOBYBaHHS TOTO YM 1HIIOTO OO'€KTYy CHUCTEMH
€JIEKTPOIIOCTAYaHHS.

Sxio B mporpami 3aporpamMoOBaHO yKa3aHl BUIIE HaBeAeH! QyHKIIIT,
TO BOHA AaBTOMATMYHO BH3HAYaTUME JIaTy HAWOIMKYOTO OOCIyroBYBaHHS
Ti€1 YK 1HIIOI MiJCTaHII] 1 HAaBITh 00JIAIHAHHS, sIKE€ O MIAMOPAIKOBYBAIOCS
0 1aHOMY OOCITyTOBYBaHHIO.

OyHkiss 31 30epekeHHs ICTOpii MNpO BUKOHAHHA YCIX €TamiB
00CITyrOBYBaHHS KOXKHOTO OO'€KTy € BaXKJIMBOIO 1 HEHO (PIKCYIOThCS BCl
BTPYYaHHs JIIOIMHU B CHCTEMY HPOTATOM YChOTO ILHMKIY poOOTU
oOnanHaHHs 3 enekTpornocTadyanHs. KoxkHe HOBe BTpyuaHHsI Ma€ BHOCUTUCS
CHEI[laJIbHUM OIepaTopoM B MporpaMmy Ta 3amam'siTOByBaTUCS Jis
MOAJIBLIIIOTO BEJIEHHS OOJIKY Ta MporpaMyBaHHS HACTYITHOTO TEXHIYHOTO
00cIyroByBaHHs 00J1aIHAHHS.

Puc. 1. IIC 35/10 xB

Bucnoeéku. 3a 10momMoror Takoro MiIXoay A0 O0OCIyrOBYBaHHS
CUCTEMH €JICKTPONIOCTa4aHHS € MOXJIMBICTh 3MEHIIEHHS KIJIbKOCTI
MOMUJIOK, TOMYILEHUX MEePCOHATIOM, IO BeJle JaHUM OOJIIK BpyUHY HUIIXOM
3BEJICHHS YChOTO MPOLECY 10 KOHTPOJIIO MPOTPaMolo, siKa He Jiniie 30epirae
ycCl1 3[1IIICHEH1 MTPOIIECH Ha MiACTaHIIIi, a 1 caMa MPOTrpaMye€ JaTy HACTYITHOTO
TEXHIYHOT'0 00CIIyrOBYBaHHS 00'€KTY.
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VIIK 004.94

IMITAIIAHE MOJEJIOBAHHSA SIK CYYACHMIT METO/I
MIIBUIIEHHSA EOEKTUBHOCTI
CLIILCHbKOTOCIHOJIAPCHKOIO BUPOGHUIITBA

3inoB’eBa O. I'., CT. BUKIL.
Taspiticokuii Oeparcasrull acpomexHon02IYHUL YHIBepcumem imeHi /[mumpa
Momopnozco, m. 3anopidxcocs, Yrpaina

Ilocmanoeéka npoodaemu. Y CydyacHHMX €KOHOMIYHUX YyMOBax
HANTOCTPIIIO MPOOJIEMOI0 TEXHIYHOTO MPOrpecy B arpornpoOMHUCIOBOMY
KOMILJIEKC1 € BIAHOBJIEHHS pPECypCy TEXHIKU Ta MIATPUMaHHA ii y poOoduomMy
CTaHi 3 MiHIMaJIbHUMHU BUTpaTtamu. [1inBuIeHHS €(peKTUBHOCTI TEXHOJIOT 1M
TEXHIYHOT0 00CITYrOBYBaHHS Ta PEMOHTY Y MAIIMHHO-TPAKTOPHUX CTAHITISAX
MOXX€ CYTTE€BO CKOPOTUTH BUTPATH (PEPMEPCHKUX Ta CEISHCHKUX
rocogapcTtB. Po3poOka iMiTalliiHMX MoOJeiaeld J03BOJUTh BHOpATH
ONTUMAaJIbHI TapaMEeTPH JJI IbOTO

Ocnoeni mamepianu o0ocnioxycenns. OO €KTOM JOCTIIHKEHHS €
3aCTOCYBaHHS METOIB IMITAIIHHOTO MOJICIIOBAHHS JUI ONTHUMI3allii
TEXHIYHOTO0 0OCIIYyTrOBYBaHHS CLICHKOIOCIIOAAPCHKOT TEXHIKH.

Imitamiitne monemoBanHs, Ha aymky P. E. Illennona, nouinbsHO
3aCTOCOBYBaTH 3a HASIBHOCTI OyIb-fKOi 3 HACTYIIHMX YMOB: HE ICHYE
3aKIHYE€HOI MaTeMAaTU4YHOI MOCTAHOBKHU JOCIIIKYBAaHOTO 3aBJaHHsI ab0 HE
ICHY€ OIpalbOBAaHUX AHAIITHYHUX METOJIB i1 BUPIMICHHS, Il BUPILIEHHS
HEOOX1/IHI MaTeMaTU4yHi1 MPOLEIYypHU BHCOKOI CKJIAIHOCTI TPYAOMICTKOCTI,
KIHIIEBI KOPHUCTYyBauyl HEIOCTAaTHBO MIJTOTOBIEHI MaTemaTu4yHo. Ha
CLOTOJHINIHIA JE€Hbh CaM€ METO]I IMITAlIHHOIr0 MOJIEIIOBAHHS € OJHUM 13
HAWIMOTYKHIMNX 1 Hae(EKTUBHIIIMX METOJIIB JIOCTIHKEHHS IMPOIIECIB Ta
BUPOOHUYUX CHCTEM.

CucreMy TEXHIYHOT'O CEpPBICY CUIbCHKOTOCMOAAPCHKOT TEXHIKH MOKHA
PO3IIISIIATU SIK CUCTEMY MAacOBOTO OOCIYTrOBYBaHHS, sIKa BKJIIOYA€ HACTYITHI
CJIEMEHTHU: JKEpeao BUMOT (HEeclpaBHa TEXHIKa), BXIAHUN IMOTIK BHMOT
(rpyma wMammH abo TpakTopiB, fKa MIJJISITa€ PEMOHTY), KaHal
obcnmyroByBaHHs (mepecyBHI a00 cTamioHapHI MaiCTEpHi), depra
(CYKyIHICTh BUMOT, 1[0 OYIKYIOTh OOCITyTOBYBaHHS, KOJU KaHAJIW 3alHATI
00CITyTOBYBAaHHSIM 1HIIIMX BUMOT'), BUXITHAW TTOTIK BUMOT.

Jlna mux OaraToKaHAJbHUX CHUCTEM TEXHIYHOTO CEpBICY TPaKTOPIB,
KOMOaifHIB Ta CLIBCHKOTOCIOJAPCHKUX MAIINH € HEOOX1THUM BU3HAUYCHHS
BIUIMBY TaKWX MapaMeTpiB, SIK CepeAHs 1HTEHCUBHICTb IMOTOKY BHMOT,
cepeHii yac 00CITyroByBaHHS OJIHIET BUMOTH, TPOAYKTHUBHICTh MalCTEPHI.
[HTEeHCHUBHICTh 3aMOBJICHb HAa TE€XHIYHE OOCITYTOBYBAaHHS € CTOXAaCTUYHOIO
BEJIMYMHOIO, TOMY IO 3aJI€KHUTh BiJl ce30HY pobotu. Ilin yac BakIMBHUX
CUIBCHKOTOCTIOIAPCHKUX POOIT (OpaHKa, MOCIB, 30MpaHHS BPOXKAaK0 TOIIO)
BOHA MOKe 301IbIIIyBaTHCS 1 MEPEBUIIYBATH MOKIIMBOCTI MAICTEPHI 1 yepra
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Ha 00CITyrOByBaHHS [TOUYMHAE 3POCTATH.
Posrnsinemo rpad craHiB 10CHiIKyBaHO! OaraToKaHajdbHOI CUCTEMH 3
yeproro (puc. 1).
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Puc. 1. I'pad craniB 06araTokaHaJbHOI CHCTEeMH TEeXHIYHOIO
cepBicy 3 4epromw

Jlana cuctema mae N maictepeHb. Skimo xoya 6 ogHa MalCTepHS
He3alHsATa, TO BUMOTa, SIKa HAJAXOIUTh B CUCTEMY, BiJJpa3y 0OCITyTOBYETHCS.
Sxmo Bci MaiicTepHi 3alHATI, TO MAIlMHU, 10 NOTPEeOYIOTh PEMOHTY,
CTaHOBIISITHCS B UEPTY.

SIKII0 MPOTATOM MEBHOTO Yacy MparoloTh Bi (N=2) maiicTepHi, TO
MIBUKICTh 00CITYyTOBYBAaHHSI MOJABOIOETHCS 1 TOPIBHIOE 2. SIKIIO HECTIpaBH1
MalIuHu 00CITyTOBYIOTHCS N MACTEPHSIMHU, TO MIBUAKICTh OOCIYyTOBYBaHHS
JIOPIBHIOE 7L

[Ipu Sp B cucremy HE HAIXOIUThH KOTHOT BUMOTH, BCl KOMOaitHU
cnpaBHi, MaicTepHi BiibHI. [Ipu S1 B cucteMy HaAXOAWUTh OJHA BUMOTa,
TOOTO OAMH KOMOAliH HECHpaBHUU, OJHA MaWCTEepHS 3alHATa #oro
obcnmyroByBanHsMm. [lpu S, umcio BUMOT MOpIBHIOE N, 3aifHATI BCi N
MalCTepeHb Ta, BIANOBIAHO, MPU Sp+1 3aMHATI BCl MalCTEpHI 1 HECIPABHI
KOMOalHU CTAaHOBJISITHCS B YEPry HA 0OCIyrOBYBaHHS.

OCHOBHUMHU MapaMeTpaMHu, K1 XapaKTEePU3YIOTh TISUIbHICTh MalCTEpH1
TEXHIYHOT'0 0OCIIyTOBYBaHHSI Ta PEMOHTY ClJIbChKOTOCIIOAPCHKOI TEXHIKH,
€ HMOBIpHICTh TOro, IO BCl MaicTepHi OyAayTh BUIbHI ab0 3alHATI,
MaT€MaTU4YHE OYIKyBaHHSA JIOBXKMHU YEpPrH, KOEQILIEHTH TMPOCTOIO
MaNCTEPEHb.

Jlnst  BU3HAYEHHS TMapaMeTpiB CHUCTEMH B SKOCTI CEpeIOBHUIIA
MOJICJIIOBAaHHSI BUKOPUCTaHA MporpamMa iMitaiiitHoro mojentoBands GPSS
Word. Bubip o00ymMOBI€HHII BHCOKMM pIBHEM IHTEPAKTHBHOCTI Ta
BI3yaJIbHOTO MOJaHHA 1H(opmarii.

Bucnoexu. B xo/1 nociipkeHHs 0yj10 BU3HAYCHO, 110 JUIS ONITHMI3alii
TEXHIYHOTO OOCITYrOBYBaHHS CLIbCHKOTOCIIOAAPCHKOI TEXHIKM HEOOX1THO
30UIBIIMTH  KUIBKICTh MAaMCTEpeHb NpH 30UIBIIEHHI 4YHUCIa BUMOT.
BukopuctoByroun Teopir0o MacoBOro 0OCIyrOBYBaHHS, BU3HAYEHI OCHOBHI
napaMeTpu TEXHIYHOTO0 OOCIIyTrOBYBaHHSI CIJIbCHKOTOCIOJAPCHKOI TEXHIKH.
[TpuitHATTS OCTATOYHOTO PIMIEHHS IIOJ0 YHUCEIbHOCTI PEMOHTHHUX OpHraj
3QJICKUTh BiJI TOrO, sSIKa CHUTYyallisi OyJe BBaXKATHCS MPUUHATHOIO 3a
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KPUTEPIEM KOMITPOMICY MK CepeHbOI0 KIIbKicTIO enemeHTiB MTII, ski
OYIKYIOTh PEMOHTY Ta PEMOHTYIOTHCS 1 CEpEeaHIM YacoM BiJi MOMEHTY
BUSIBJICHHS TIOJIOMKH [0 3aBEPIICHHS] PEMOHTY.
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MO/JIEJTIOBAHHSI COHSIYHOT'O EJIEMEHTY HA OCHOBI
OKCHUIY MIJI

Hanenuyk A. @., K.T.H.,

Kapniuenko O. B., 3100yBau 6akanaBpCbKOro piBHs BUIIOI OCBITH,
Taspiticokuil Oeparcashuli acpomexHon02IYHUL YHIgepcumem imeHi /Imumpa
Momopnoeo, m. 3anopixcorcs, Ykpaina

Ilocmanoeéka npoonemu. OxcugHA €JIEKTPOHIKA € HAYKOBHUM
HaIpPsIMOM, 110 aKTUBHO PO3BUBAETHCA 1 MPOHUKAE B YCI CPepH JIIOACHKOI
TisibHOCT1, B ToMy uncii i B AIIK. OkcuaHi HamiBIPOBITHUKY BXKe 0arato
POKIB 3aCTOCOBYIOTHCSI B (DOTOCNEKTPUYHHUX TEXHOJOTISIX, B TaKHX
npuiiafax, sik COHA4YH1 6arapei Ta (oToeIeKTpUYHI nepeTBoproBayi. Take ix
3aCTOCYBaHHA  OOyMOBJIEHO  HHU3bKOIO  COOIBApTICTIO,  IIUPOKUM
MOMMMPEHHSAM Ha 3eMJTi, BOJOJIHHSIM IMHPOKOK 3a00pOHEHOIO 30HOIO
(1,2<2,1 eB) 1 BIAZHOCHO BHCOKHUM KOC(DIIIIEHTOM CHEKTPAIHLHOTO
MOTJIMHAHHS COHSYHOTO cBiTIa [1-2]. Jlo manux marepianiB HanmexaTh Cuy0,
CuO, ZnO Ta I1HIII METAJOOKCUJIHI HAIMIBIPOBIIHUKHA, a TaKOX
reTepOCTPYKTYPH Ha iX OCHOBI.

Opnak 17 MiABUINEHHS €QEKTUBHOCTI MEPETBOPEHHS COHSYHOI
eHeprii HeOOXITHO PO3B’s3aTH Pl (PyHIAMEHTATBHUX Ta TEXHOJOTIYHHX
nuTadb. OAHIEIO 3 TAKUX TPOOJIEM € HEBIMOBITHICTD PEIITOK CKIIAI0BUX
retepocTpykTyp [3]. Jyis BupimieHHS MaHOi TPOOJIEMH MPOMOHYETHCS
BUKOPUCTOBYBAaTH TopyBaTi OydepHi Imapu Tpud  BUTOTOBJICHHI

TaBpiNCbKMI AeprKaBHUIM arpOTEXHOOTYHMIA YHiBepcuTeT imeHi Amutpa MoTtopHoro 130



IV Mi*KHapoaHa HayKOBO NpaKTMYHa KoHdepeHL,in 01-25 nuctonaga 2022 p.

reTepOCTPYKTYpHUX (QoTornepeTBopioBayiB [4]. TakumM 4YHHOM, MOCTaE
BXUJIMBE MUTAHHS 3’ACyBaHHS €(EKTHBHOCTI 3aCTOCYBaHHS B COHSYHIN
CHepreTUlll MOoAI0HUX MIapiB.

VY 3B’A3Ky 3 IIMM, METOI0 JOCHTIKEHHS OyJlO0 BHU3HAYEHHS BIUIUBY
nopyBaroro OydepHoro mapy Ha e(eKTUBHICTH (POTONEPETBOPIOBAUIB
COHSYHOI eHeprii Ha ocHOBI rerepocTpykTypr CuO/Si.

Ocnoeni  mamepianu  oocnioycennsa. OKCUI Ml BOJIOIIE
MEePCIICKTUBHUMH  BJIACTUBOCTSMH  JIJII  3aCTOCYBAaHHS B  COHSYHHX
eJIeMEeHTaxX SIK MOTJMHalouui 1map. BUrorosiaeHHs maTepialiiB 13 Harepea
3aJlaHUMU TTapaMeTpaMu Ta BIACTUBOCTSAMHU BU3HAYAIOTHCS 3HAYHOIO MipOIO
Bl BIAMNPAIlbOBAHOCTI METOAIB Ta MeTojoJiorii iXx oTpumanHs. Lle
NPU3BOAUTL 10 HEOOXIHOCTI  3aJy4yeHHS [IMPOKOTO  KOMILIEKCY
PI3HOMAHITHUX METOJIUK, OJTHIEIO0 3 SIKUX € KOMIT FOTEPHE MOJCITFOBAHHS.

st po3paxyHKy OCHOBHUX XapaKTEPUCTUK TeTEPOCTPYKTYPHOTO
¢doroneperBoproBaua CuO/porous-Si/Si BHKOPHCTAaHO Iporpamy, sKa
JI03BOJISIE MOJICTIOBATH OaraToIapoBl HAIIBIPOBITHUKOBI CTPYKTYPH 3
pI3HUMU TPOGUISIMU JETYBaHHS Ta JOBUIbHUM €HEPTETUYHUM PO3MOIIIOM
JOHOPIB 4W akmenTtopiB y mux mapax, PCID. J[lns mnpoBeaeHHs
MOJIeNIIOBaHHS OyJI0 BUKOPUCTAHO MapaMeTpH IIapiB, HABEJIEHI B HAYKOBII
JiTeparypi.

Ha puc. 1 MPEJICTaBICHO CXEMaTU4HEe 300paxeHHs
dboTonepeTBOPIOBaYIB, JU1sL SIKUX MIPOBEICHO MO/ICITFOBAHHS
(GOTOCNEKTPUYHUX TapaMeTpiB. Puc. 2 NEMOHCTpye€ KpHUBI 3alieKHOCTI
CTPyMy BiJl HalpPyrd COHSIYHUX €JIEMEHTIB Ha OCHOBI T'e€TEpPONEpEeXO/IiB
CuO/Si ta CuO/porous-Si/Si B AlanazoH1 HaNpyT, M0 TPUKIAJIAIOTHCS, Bl
0,5 no 0,8 B.

BEPXHIA KOHTAKT

Puc. 1. CxemaTu4uHe 300paskeHHs1 ()OTONECPETBOPIOBAYA HA OCHOBI
rerepocTpykrypu CuO/Si (sriBopy4) Ta CuO/porous-Si/Si (mpaBopy4)

OTpumaHi mix Yac MOJETIOBAHHS 3HAYEHHS CTPYMy 1 Hampyru
BUKOPHCTaHI JJis po3paxyHKy (aktopy 3anoBHeHHs (FF) ta xoedirienrta
KOpHCHOT Aii (1) 3a popMyliaMu HaBeJIECHUMH B poboTax [5-6]. PesynbTatu
MOJICTIOBAHHSI Ta PO3paxyHKy CBig4aTh mpo Te, mo 3HadeHHs KK/ ans
TeTepOCTPYKTYP 3 BUKOPUCTAHHSM MOPYBATOTO MIapy 30UIBIIYETHCS Maixke
Ha 10% 1 cranoButh 12,5% Ta 22,9% s rerepoctpykryp CuO/Si i
CuO/porous-Si/Si BiJMOBITHO.
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Voltage, V
0,00 T T T

-0,02 1

Current, A

CuO/Si

CuO/porous-Si/Si

Puc. 2. BAX Puc. 3. 3anexnicts KK/I
(¢oToneperBoproBaviB Ha OCHOBI  ()OTONEPETBOPIOBAYA HA OCHOBI
rerepocTpykrypu CuO/Si Ta CuO/porous-Si/Si Bix ToBIIMHN
CuQO/porous-Si/Si NMOPYBATOIr0 KPEMHI€BOI0 IAPY

3miHa ¢opMHU, BUCOTH Ta IHUPHUHU MPOMDKHOTO KPEMHIEBOTO Iapy
3HAYHOIO MIPOIO BIUIMBAE Ha 3HAYEHHS €()eKTUBHOCTI (DOTO MEPETBOPECHHS.
VY 3B’S3Ky 3 LIMM, 3 METOI JOCIIP)KEHHSI BIUIUBY TOBIIMHHU MOPYBAaTOIO
mapy, MoJieJtoBaHHs OyJjl0 BUKOHAHO muisgxoM ii 3minu Big 0,1 mo 1 mMxm.
[Mapamerpu twriBkun CuO 1 miakmagkd Si 3aJdIIagucs HE3MIHHUMH.
BcTanosneno, 1o 3Mina ToBmuHUA O0y(hepHOTO Mapy NPU3BOIUTH 10 3MIHU
SK CTPYMy KOPOTKOTO 3aMHKaHHS, TaK 1 HaMpyrd XOJOCTOTO XOAYy.
Pospaxynok KKJI cCOHSYHOrO eneMeHTy Ha OCHOBI Te€TePOCTPYKTYPH
CuO/porous-Si/Si npu 3MiHI TOBIIMHHU MOPYBATOrO IIApy 3MIHIOETHCS Ha
0,9% (puc. 2).

Bucnoeéku. Y naHoMmy JOCIHIKEHHI 3MOJIEIhOBaHI BOJIBT-aMIIEpPHI
napaMmeTrpu rerepoctpyktypu CuO/Si i3 BUKOpPHCTaHHAM 1 0e3
BUKOPHUCTaHHA NOpyBaToro 0ydepHoro mapy. MojentoBaHHs IPOBEICHO Y
BUIbHO pO3MOBCIOKEHIM nmporpami PC1D.

JlocniKeHHsl MOKa3yloTh, 110 €(PEKTUBHICTh MEPETBOPEHHS €Heprii
COHSIYHOTO €JIeMEHTa Ha OCHOBI rerepocTpykrypu CuO/porous-Si/Si Moxke
nocsiraTu 3HaYeHHs ~23,5%. Pe3ynbTaT MoaentoBaHHs cBiq4aTh, 1o KKJI
(doTonepeTBOprOBaya Npy 3MiH1 TOBLIIMHYU NOPYBATOr0 APy 3MIHIOETHCS Ha
0,9 %.
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CEKIIIA 4. HOBAIIIl Y TEXHIYHOMY CEPBICI MAIIIMH TA
OBJIATHAHHA ATPOITPOMUCJIOBOI'O KOMIIVIEKCY

V]IK 631.117

OBI'PYHTYBAHHSA KOHCTPYKTUBHOI CXEMU CEPBICHOI
CUCTEMMI ITOJIBOBOI'O POBOTA

Jevtusevski Andrei ?,

Olt Juri !, mpod.,

IrnatbeB €BreH 2, K.T.H.

LEcmoncoxuil ynisepcumem npupoonuuux nayk, m. Tapmy, Ecmonis
2Taspiticokuii 0epaucasHull azpomexnoio2iunull ynisepcumem imeni Jmumpa
Momopnoeo, m. 3anopixcoiwcs, Ykpaina

Ilocmanoeka npoédaemu. EneproeMHICTh CydyaCHUX aKyMYJISTOPHUX
Oatapeil 703BOJIsIE CTBOPIOBATU MAIIMHU W POOOTH 3 JTOCUTHh TPHUBAIUM
4acoM aBTOHOMHOI po6oTu. ToMy BUHHKA€E TOCTpa HEOOX1IHICTh Y IIBHUKIMI
3apsALl nux 6arapeit ado, y BUMAAKY 3yMUHKH BaXKJIUBOTO TEXHOJIOTIYHOTO
poliecy, MOKJIMBA HaBITh 3aMiHa BiAmpaliboBaHOi OaTapei Ha 3apsKeHy,
M0 JO3BOJISIE CKOPOTHUTH Yac TMPOCTOK TPU  TEXHOJOTTYHOMY
00CTyroByBaHHI.

Jns  miABUILEHHS  €KOHOMIYHOI  €(EKTUBHOCTI  BUPOILLYyBaHHS
CITbCHKOTOCIIOJIAPCHKUX ~ KYJIBTYp JOLUIBHOK € MeXaHisallis BCiX
TEXHOJIOTIYHUX OIepaliii, ajge MNpu [bOMY BHHUKAE HEOOXIAHICTH Yy
CTBOpPEHHI pOOOTHU30BAHOI CHUCTEMH JIOTJISAYy 3a  STIAHUKAMU 3
aBTOMATHU3AIII€I0 BCIX OCHOBHUX TipotieciB [1]. OCKiIbKH MOTBOBHI pOOOT €
O€3MIJIOTHOI0 MOOITBHOI POOOUYOI0 MAIIMHOI0, MOT0 3aCTOCYBaHHS B
MOJIbOBUX YMOBaX Ma€ MIATPUMYBATUCA CEPBICHOIO CHCTEMOIO [2],
OCHOBHUMHU 3aBJAHHAMHM SIKOT € KepyBaHHS IOJILOBUM pOOOTOM Ta B pasi
noTpeOr MPOBOJUTHU TIOTIOBHEHHSI TEXHOJOTIYHUX MaTrepiaiiB 1 3apsaKy-
3aMiHy OaTapeil.

Mema oOocnioxycenv. OOTIPYHTYBaHHS KOHCTPYKTHBHOI CXEMH
CEpBICHOI CUCTEMH ISl 0OCITyTOBYBaHHsI MMOJIHOBOTO pOOOTa.

Ocnoeni  mamepianu  00cnioxcensb. IcHyOTH pi3HI  crocoOu
MOMIOBHEHHS PIBHS 3apsily aKyMYJATOPHHX Oartapeid MOOUTbHHX MAIWH 1
poOoTIB: 0e31poTOBA 3apsiKa, 3BUYaiiHa, MPUCKOpEHa i 3aMiHa Oartapei.

be3nporoBa 3apsaka HaWOUIBII 3pydyHa [JIs1 BUKOPUCTaHHS aje
NPUITYyCKa€  BUKOPUCTAHHS  CIEUIANbHUX  IPUUMaIbHO-TIEPEIA0uuX
npuCTpoiB (aHTeH). BianmoBigHO BOHA Mae TakKWl HEHOJIK, IO MpHU
HEOOXI1THOCTI CTBOPEHHS BHCOKHMX 3apsgHUX CTPYMIB JaHUK CHOCIO
HeOa)kaHui yepes 30UIbIICHHS MacH 1 TUIOIT IPUHOMHOTO KOHTYPY aHTCHH
Ha CTOPOHI1 MOOUIBHOTO aBTOHOMHOT'O po0oTa.

3BuyaitHa 3apsjKa nependayae BUKOPUCTAHHS HaWKpaIlUX 3 MOTJISLY
XiMIi aKyMyJsiTOpa PeXUMIB, aje il TPUBAJIICTh JJIs CydacHUX Oarapeit
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KOJIMBA€ThCA B Milama3zoHi 1-2,5 roauHu, 1o € HENpUUHITHUM IS
BUKOPHCTAHHS B MOOLTPHUX MalIMHaX 1 poO0Tax 3 eIEeKTPOIPUBOJIOM.

3naBanocs O pilIeHHSM JaHOi MpoOjeMu MOXxe OyTH 3aCTOCyBaHHS
NPUCKOPEHOTO METOJly 3apsty, ane BiH Tiepeabavae BUKOPHCTAHHS BUCOKHIX
CTPYMIB 1 KOPCTKUM KOHTPOJb 32 TeMIIepaTyporo i IHIIUMH TTapaMeTpaMu
Oarapei. JIo TOro X MpPUCKOPEHUH 3apsii MIKIUTUBUN 71 aKyMyJsiTopa i
3MEHIILY€ KOr0 pecypc.

PimeHHsM 1aHOTO NHWTaHHS — 3MEHIICHHS 4Yacy IMPOCTOI IPHU
BIJIHOBJICHHI 3aracy eHeprii il 30epexeHHs] ONTUMAJIbHUX PEXUMIB 3apsLy
aKyMyJsiTopa Moke OyTH HOro aBTOMaTHM4Ha 3aMiHa Ha IMEBHIM, YMOBHO
MOOUTBHIM, aBTOMAaTHU30BaHIM cTaHIii o0ciayroByBaHHs. (OcoOJIHUBO
aKTyaJlbHUM Take pillleHHS € B cdepl CTBOPEHHS pPOOOTHU30BAHBIX
CLIIbCHKOTOCTIOIAPCHKUX TEXHOJOTTYHUX CHCTEM, TOMY IO TYT Ii poOOTH
BUKOPUCTOBYIOTHCS B MEKax 0OMEKEHUX BUPOOHUYMX IUIONI KOHKPETHOTO
HIPHEMCTBA a00 TOCIIOAapCTRA.

BignoBimHo, HaWOLIBII  OMM3BKUM  IPOTOTHIIOM €  IIATEHT
US9139310B1. Jle MeTor0 BHHAXOAy € PO3IMIUPEHHS aBTOHOMHOCTI
BUKOpUCTaHHA Oe3mimoTHux JitanbHux amapatiB  (BIIJIA), nusxom
BUKOPUCTAHHS CTAI[lOHAPHOTO MPUCTPOIO aBTOMATUYHOI 3aMiHU €JIEMEHTIB
akymynstopaux Oatapeir (AKB). Ipuctpiit aBromatuunoi 3aminu AKBD,
MICTUTh Y €001 BEPTHUKAJIBHUN MPUCTPIM MO3UIIOHYBAHHS, PEBOJIbBEPHY
TOJIOBKY JUIsi 30epiraHHs aKyMyJsaToOpiB 1 JiTOBUH MNpUCTpId 3
MaHIMyJISTOPOM [JIsl TpaHCHOpPTYyBaHHS akymyssitopiB Bin BIIJIA  no
PEBOJIBBEPHOI TOJIOBKHU 1 HA3a/I.

Henonikom mnarenty US9139310B1 € HasgBHICTD TPOMINKHOTO
JipTOBOrO MeXaHi3My MK pPEBOJIbLBEpHOIO rosioBkoro U BIIIA, mio
30upIye nuisix tpaHcnoptyBanHs AKD, 1 30inbmrye wac 3aminu. Takox
HEJIOIJIBHO BHUKOPUCTOBYBATH PEBOJIBBEPHUI MarasuH aKyMyJISITOPHUX
Oarapeii pu IXHIN KUTBKOCTI MEHIIIE YOTUPHOX 1 BETUKUX MacorabapuTHUX
nmapaMerpax Oarapei. HasiBHiCTE ~ O€311i4l  pyXOMHX  €JICMEHTIB,
BEPTHUKAJIBHOTO Ji(hTa i MEXaHI3MYy 3aXBaTa aKyMyJsITOpa 3 BUKOPUCTAHHSAM
MaHIMyJIsATOpa, 3HUKYE HAlIHHICTh TPUCTPOIO.

IcHye Takox psia pilieHb UIsl 3aMiHU aKyMyJSTOpHUX OaTapei
aBTOMOOITRHUX TpaHcmopTHUX 3aco0iB US20170259675 1 UA141092
IUSIXOM 3HE0COOJIeHOT 3aMiHU YHI(pIKOBAaHOTO aKyMyJisiTopa Ha HUISIXY
npoxo/ukeHHs. A Takoxxk mareHTH RU2698963C1 ski chnpsiMoBaHI Ha
30UIbIIEHHST pajiyca JAii W aBTOHOMHOCTI O€3MIJIOTHUX JIITAIBHUX
TPAHCIIOPTHUX IPHUCTPOIB 13 3aMiHOIO OaTapei 3a JIOMOMOTOK 3YCTPIYHO
pO3TalllOBaHUX INTOBXauiB. HeqosikoM gaHUX TPUCTPOIB € HEOOXIJIHICTh
HAsIBHOCTI BEJIMKOi KUIBKOCTI YHI(IKOBaHUX aKyMyJISTOPHHUX OaTapeit miis
MIPOBEJICHHS 3HEOCOOJICHOT 3aMiHM M BIATOBITHO CKJIIQJHICTh CHUCTEM iX
CKJIQyBaHHS ¥ TMEpEeMINIEHHs, OCOOJMBO IS TEPEMIMICHHS BaXKKUX
Oarapeii.

Bracniiok Toro, 1o akymyJsiTopHa 6arapest sika BAKOPUCTOBY€EThCS Ha
EKCIIEPUMEHTAILHOMY 3pa3Ky MOJIHOBOTO poO0OTa Ma€ 3HAUHY Macy OJU3BKO
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40 xr, TO 3 METOIO 3MEHIIEHHS BUTPAT €HEPrii i CIPOLIEHHS KOHCTPYKIIii
BiJ ii BEpPTHKaJbHUX IMEpEeMillleHb y MPOIECl 3aMIiHM BHPIIIEHO OYJ0
BimMoBuTHCA. {7 opranizamii mepemiiieHb y TOPU3OHTAIBHINA TUTOITHHI
BUKOPHUCTOBYIOTBCS HANpsIMHI TI0 SKUX TEPEMIMIAIOThCS KapeTKu 3
OTIOPHUMH KOJIECAMH.

ToMmy BHXOASUM 3 aHANI3y ICHYIOUMX KOHCTPYKLIA OCHOBHUMU
BUMOTaMU JJIsi aBTOMAaTUYHOI CTaHIli 0OcIyroByBaHHs OaTapei poboTa €
TOYHE MO3UIIIOHYBaHHS 0€e3III0THOTO CLITbCBKOTOCTIOIAPCHKOTO
€HEepreTHYHOro 3aco0y, aBToMaTU4Ha 3aMiHa W HactynHa 3apsaka AKD, 3
BHUCOKOIO HaIMHICTIO ¥ MIBUAKICTIO 3aMIHH.

J171s BUpilIeHHs] TOCTABJIEHOI METU MOTPIOHO OOTPYHTYBATH aJITOPUTM
poOOTH Ta KOHCTPYKTHMBHY cxemy craHuii 3amian AKDB, mo Oyne
3a0e3reuyBaT BUCYHYTI BUMOTW 1 Oyje Mmo30aBjeHa 3a3HAUYCHHUX BHIIE
HEJIOJIIKIB.

Takum uuHOM pO3poOieHUi anroput™m (puc. 1) podoTu cepBiCHOT
CTaHIIi1 OJILOBOTO pOOOTa Ma€ BKJIKOYAE HACTYITHI €TAITH:

- OYIKYBaHHS HEOOX1THOCTI B 3aMIpaBieHH] TEXHOJOTTYHUM MaTepiaioM
a00 HU3BKOTO PIBHS 3apALy aKyMYJISATOPHOI OaTaper,

- PyX JI0 CTaHIIii 0OCITyroBYBaHHS;

- 321311 Ha TIaTGopMy il TpyOe MO3UIIIOHYBaHHS,

- TOYHE MO3UI[I0OHYBaHHs poOoTa 1 HOro (iKcalis;

- no0yBaHHs Oarapei JIHIMHUM aKTyaTOpOM 1 TIEpEMIIICHHS B
TIOPO’KHIO KOMIPKY 7S 3apsIIKH;

- 3axBaT 3apsAHKEHOi OaTapei 13 CyCiIHbOI KOMIPKH, MEPEMIIIECHHS |
yCTaHOBKa ii Ha po0oTa;

- BiAKIIOUeHHS (iKcaTopiB 1 BUi3A poOOTa 31 cTaHIlii 00CTyroByBaHHS.

OuikyBaHHS HEOOXITHOCTI B

Ji 3aMparieHHI TEXHONOT HHUM
) MarepianoM ado HU3LKOrD PiBHIA

3apAny akymynaToproi OaTapel

3axsar barapel niHiHHUM

v V) aKTyaTOpOM i TIepemMilmeHHs B
MOPOKHIO KOMipKY /IS 3apsAiKi
]]) Pyx 10 cranuii o0ciyroByBanHs ¥
v 3axsaTt 3apamKkeHol Oarapei i3

V[) CYCITHBOT KOMIpKH, TTepeMilienHs
i ycranoBka ii Ha poboTa

3aizn va nnatdopmy i rpyde
]I[) (opmy ii rpy

MO3AMIOHYBaHHA '
- ¥ — Bigkntouenus dbikcatopie i Buiza
[V) Toune nosuuionysanus pobora i V[[) po6oTa 3i cTanuii
fioro dikcanis 00¢CIyroByBaHHs

Puc. 1. Auroput™ po060TH CepBICHOI CTaHUIl MOJHOBOI0 podoTa

HactynHuM ertamoM y BIPOBAJKEHHI JaHOI CUCTEMH € poO3poOKa
KOHCTPYKTHUBHOI CXEMH IPUCTPOI0 aBTOMATHYHOI 3aMiHM Oartapeil Ha
CTaHIlli TEXHIYHOTO 00CITyroBYBaHHS (puc. 2).
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gl

L]

5
1 — pobGot; 2 — mpucTpiit mo3uIionyBaHHs; 3 — Oarapes; 4 — 3axBart-
aKTyaTtop; 5 — HampapsAtoui; 6 — KOMIPKU sl 30epiraHHs 1 3apsiKaHHS
OaTapei; 7 — 3apsAAHO-KEPYIOUU IPUCTPIH.
Puc. 2. KoHCcTpyKTHBHA cXeMa CepBIiCHOI CTaHUii MOJbLOBOIO
pobora

Po3B's13k0M AaHOrO NUTaHHS — 3MEHILEHHS dYacy IpOCTOK IpHU
BIJTHOBJICHHI1 3amacy eHeprii i 30epeKeHHs] ONTUMAIbHUX PEXKUMIB 3apsTy
aKyMyJIsITOpa MOXe OyTH HOoro aBTOMaTHYHA 3aMiHa Ha YMOBHO MOOUTHHIM
aBTOMATH30BaHIi cTaHuii oO0ciyroByBaHHsA. OcoOIMBO aKTyalbHUM TakKe
pitieHHsT € B cdepl CTBOPEHHS POOOTHU30BAHUX CUIHCHKOTOCIOIAPCHKHIX
TEXHOJIOTTYHUX CHUCTEM, TOMY HIO TYT Il pOOOTH BUKOPUCTOBYIOTHCS B
MexaxX OOMEXKEHHX BUPOOHWYMX IUION] KOHKPETHOTO MIAIPHEMCTBA a00
rOCIIO/IapCTBA.

Bucnoeéku. B pe3ynbTaTi NpPOBEJEHOTO aHali3y BHU3HAYEHO, WIO
HaWOLIBII JTOMIILHUM CIIOCOOOM TOTOBHEHHSI 3amacy €Heprii MojbOBOIO
poboTta € 3aMiHa Oarapei. [ns 3MeHeHHs yacy nepedyBaHHs poOoTa Ha
00CITyroByBaHHI 3alpONOHOBAHO CXEMY Ta aJIrOpUTM POOOTH CTaHIIIL
ABTOMATUYHOI 3aMiHU OaTapei.

Cnucok eukopucmanux oxcepein

1. Lillerand, T., Virro, 1., Maksarov, V. V., Olt, J. Granulometric
parameters of solid blueberry fertilizers and their suitability for precision
fertilization. Agronomy, 2021, 11(8), 1576.

2. Soots, K., Lillerand, T., Jogi, E., Virro, 1., Olt, J. Feasibility analysis
of cultivated berry field layout for automated cultivation. Engineering for
Rural Development, 2021, 20, Pp. 1003-1008.
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exchange. Mingxi Wang. 2015-09-22.

4. Patent US20170259675. BATTERY SWAPPING SYSTEM AND
TECHNIQUES. Eric Orlando Gaffoglio, Alan Clarke, Matthew Lee Brown.
14.09.2017.
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TPAHCHIOPTHOTO 3acO0y 3 BHUKOPUCTAHHSM 3aMIHHHX aKyMYJISITOPHUX
Oarapeii. HikonoB Omner Skosuu, Ilonocyxina Tamapa OrneriBHa,
TabynoBuu Bsiuecnas IlerpoBuu. 25.03.2020

6. [Tatent RU2698963C1. Cioco6 aBTOMaTuyeckoi 3aMeHbl Oatapei
JUTSL TPAHCIIOPTHBIX YCTPONCTB M YCTPOWCTBO JUISI €r0 OCYIIECTBIICHUS.
Penxokamun Unea Bnagumuposud. 2019.09.02.

7. Ihnatiev Y. Theoretical substantiation of topping parameters without
sugar beet head copying. IV International scientific Congress “Agricultural
machinery”. Varna. Issue 18 (181). Vol. 1, 22-25 june 2016. Pp. 55-58.

8. Bulgakov V., Kuvachov V., Nozdrovicky L., Krocko V., Findura P.,
Smolinskyi S., Thnatiev Ye. The study of movement of the wide span tractor-
based field. machine unit with power method of its control Acta
Technologica Agriculturae. 2018. Issue 4. Pp. 163-168. DOI: 10.2478/ata-
2018-0029.

YK 635.36

JIATHOCTYBAHHS EJIEMEHTIB CUCTEMUA
PYJBbOBOI'O KEPYBAHHA

bonpap A. M., K.T.H.,

Kypasens /1. I1., 1.1T.H., pod.

Taspiticokuii Oeparcashuii acpomexHoa02iYHUL YHIsepcumem imeHi /J[mumpa
Momopnoeo, m. 3anopidxcoics, Ykpaina

Ilocmanoexka npooénemu. JliarHOCTUKA — HAWBAXIIMBIIINNA KOMILJIEKC
nporeayp, 6e3 aKux He 00XOIUTHCS JKOJIEH PEMOHT a00 3aMiHa 3aI4acTHH 1
arperariB  pyJibOBOro ympaBiiHHA. IcHyrodl crnocoOM AiarHOCTYBaHHS
PYJIBOBOTO KEPYBaHHS MOXHA OXapaKTepU3yBaTH HU3bKOIO €(PEKTUBHICTIO.
3 pi3HUX TPUYHUH SK JICKJIapaTHUBHI, TaK 1 peajbHO ICHYIOUl CIIOCOOH, SIK
OpaBUJIO, MAalOTh HHU3bKY TOYHICTh 1 HE3JATHICTh JIOKaNli3yBaTu
HECITPaBHOCTI.

Bumoru 10 cyyacHOi TpaHCIOPTHOT TEXHIKH NOTPEOYIOTh 301IbIIEHHS
poOOUYMX MIBUAKOCTEH PYyXy AJisi 30UIBLICHHS MPOIYKTHUBHOCTI poOoTH. Y
3B’SI3KY 13 IIUM HEOOX1JHO OuIblle YBard NMPUAUIATUA A1arHOCTULIL CUCTEMHU
KepyBaHHsI JIJ1s1 O1IbI101 6e3nexu podotu [1].
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VY 3B’SA3Ky 3 UMM aKTyaJIbHUMH CTalOTh JOCIIJKEHHS IOB’s3aHi 3
JIaTHOCTHKOIO CHUCTEM KEpyBaHHS PI3HOMAHITHOI TPAHCIOPTHOI TEXHIKH,
Ky BUKOPHUCTOBYIOTh B HAPOJHOMY TOCIIOAApPCTBI.

Ocnoeni mamepianu o0ocnioxycenna. Y OyIb-sIKOMY CKJIaJHOMY
MeXaHi3Mi, 710 IKHUX MO’KHA 3apaxyBaTH 1 CUCTEMY PYJIbOBOTO YNpaBIiHHS,
BCl JleTall BHACHIJOK MIJBUIICHUX HABAHTAXEHb HA HUX 1 PETYJAPHOTO
TEPTs CXWIbHI O BUCOKOT IHTEHCUBHOCTI 3HOIITYBAHHS, 1110 ICTOTHO BILJIMBAE
Ha SKICTb KEPYBaHHS TPAHCHOPTHUM 3aco0oM. Tomy Jyke Ba)KJIMBO
NPOBOAUTH  OTJISIAM  CHUCTEMHM KEpPyBaHHS MiJl Yac BCIX BHU/IIB
npouIaKTUHYHOTO TeXHIYHOro o0ciayroByBaHHs (TO).

VY cuctemy KepMOBOIO YIpPaBIIHHS BXOJSATh PYJIbOBUH MEXaHI3M 1
pynboBuUi ipuBOA. PynboBe ynpaBiiHHS KIaCU(DIKYEThCS HA MEXaHIYHE Ta
TiapaBiiyHe, 3 TIApOMmiACHIIOBaYeM Ta 0e3 riapomiacuitoBada. Haitoinbim
MOIIMpEHe  MEXaHIYHe  KepMo 3 TiapomijcwitoBadyeM 1 0e3
T1IpOIiACHIIOBaYA.

CxeMu pi3HUX PYJIbOBUX YIPaBIiHb SBISIOTH COOOI0 MEXaHIuHY
(rimpomexaHiuHy) abo 1HIIY CHCTEMY, IO CKIAJAETHCS 3 MOB'S3aHUX MK
co00I0 CIOJNIy4EHHUX TMap TepTd, MNPYKWH, TAT Ta IHIIUX JeTajeil.
[ToripmieHHsT TEXHIYHOTO CTaHy KEPMOBOTO YIPABIIHHA BHU3HAYAETHCS
3HOCOM, OCJIa0JICHHSIM KPITUJICHHS Ta AedopMaliiero nerajei.

JIo OCHOBHUX TNapaMmeTpiB OLIHKKA TEXHIYHOTO CTaHy pPYJIbOBOIO
YOPABIIHHSA BIJHOCATH CyMapHUM JIOQT (BUIBHUM XiJ1) B PYJIbOBOMY
YOpPaBIiHHI, 3yCUJUIA MPOBEPTAaHHS PYJILOBOIO KoJieca, a TaKoXK JTO(PT B
OKpEMUX CIIOIYUYEHHSX JJIS JOKali3alli HeCIpaBHOCTEH.

Takox HEOOX1AHO MEePEBIPATH 3yCcuilid 00epTanHa. Jig Hboro ciif no
4yep3i MoBepTaTH KEPMO B Pi3HI OOKH, MPH IILOMY CJIIJT TUJIHHO CIIOCTEPIraTh
3a SIKICTIO OOepTaHHs. Y HOPMI MOBOPOT MOXKE OYyTH MaKCUMYM 5 rpaaycis,
a 3MileHHs 000/1a Mae OyTu He Oubie HiXK 20 MM.

[Ipu mepeBipIil MOTPIOHO 3BEPHYTH yBary Ha Te€, SIK PYJIbOBE KOJIECO
MOBEPTAETHCS - 3aHAATO TYro, a00 HaBMaKW 3aHaATO Jerko. [Ipu migo3pi Ha
HECIPaBHICTh Tpeba BUSIBUTU MPUYMHU TAKOTO CTAHOBUIIA, PO3LIUBIIN
1ioro Ha JBa OCHOBHI MOMEHTH [2].

[Ipu Tyromy obGepTaHH1 PyJILOBOTO KoJieca HEOOX1THO 3BEPHYTH yBary
Ha Taki npu4yuHy [3]:

- 3HOIIIYBaHHS PYJIHOBOTO MPUBOY, 110 MTPU3BEIO 0 3MILICHHS ACSIKUX
JIeTaneu;

- CTiMKa MepeIHbO1 MiIBICKU BUUIILIA 3 JIafy;

- BEpXHs CTIHKa OCl BUMAarae 3aMiHM MiAMUAITHAKIB, TII0 3HOCUITUCS;

- KyJIbOBI IIapHIPU HECTIPABHI;

- PYJ1bOBI KOJIeca HEMPABUIBLHO BCTAHOBJIEH1, MOXKJIMBO, B HUX TIPOCTO
3HU3UBCS THUCK;

- y KapTepl KEPMOBOTO MEXaHI3My BIJICYTHS HEOOXiJHa KUIbKICTh
MAaCTHJIbHOI PEYOBUHMU.

SAxio obepTaHHsI pyJIbOBOrO Kojieca BiIOYBA€THCS HAATO BUIBHO, TO
NPUYUHU, IIBUIIE 32 BCE, TAKI:
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- mpo0JsiemMa B pyJIbOBUX TATaX, OCIa0JICH] TaliKy KPITUICHHS;

- y MIAPOBUX IApHipax 301IbLIIMINCS 3a30DH;

- 3HOC TYMOMETAJIEBUX IIAPHIPIB PYIBOBUX PEHOK;

- 3HOIIIYBaHHS MMiIITUITHUKIB MAaTOUYNHU;

- 3HOC 3aKJICIIOK Ha 3'€THAaHHSIX;

- 3HOC CaMOl PyJIbOBOI PEUKH;

- 3HOUITYBaHHA 200 MOIIKOPKEHHS MassTHUKOBOTO BaXkelsi a00 BTYJIKU.

Bucnoexu. 3’s1coBaHo0, 110 30BHINIHI YUHHUKN MalOTh 3HAYHWUH BILIUB
Ha 3HOIIIYBaHHS €JIEMEHTIB PyJIbOBOTO KE€PYBaHHS TPAHCIIOPTHHUX 3aCO0iB.
OcHOBHY yBary ciiJi IpUAUISTH MONEPEIKYyBaIbHIA JIarHOCTHULIL 3 METOIO
3a0e3neveHHs 0e3NeYHUX YMOB Mpallil.

Cnucok eukopucmanux oxcepei

1. bougap A. M. TexHi4HHI1 cepBic MEXaTPOHHUX CHCTEM: HABYAJILHO-
METOJAMYHUN TOCIOHMK JI0 caMocCTiiHOi poboTtu. Memitonons: BIIL]
«JIroxey, 2021. 141 c.

2. Kypasenr JI. II., boumap A. M. IlepcnextuBHmil cmoci0
MIJBHUINCHHS KEPOBAHOCTI KojicHMX wMamuH [Ipari TaBpiiicbKOTO
JIEP’)KaBHOTO ~ arpoOTEXHOJIOTIYHOrO yHiBepcuTeTy. Memitonons: TAATY,
2020. Bum. 20, 1. 4. 279 c.

3. Kypasens /I. I1. bongap A. M. HecripaBHOCTI pyJIbOBOT'O KEPYBaHHS
Ta iX Hachigku. TexHiyHe 3a0e3MeueHHs I1HHOBAIIMHUX TEXHOJIOTIH B
arponpoMHCIOBOMY KoMIulekcl: marepianu Il MixnHap. Hayk.-TIpaxT.
InTepHer-koHpepenuii. Menitonons, 02-27 nucronana 2020 p. C.478-479.

YK 620.9

EJEKTPOTEXHOJOTTYHUIA MPUCTPINH OUNIIIEHHS
MOTOPHOI'O MACTHJIA

Mycienko O. B.,
bapcykoBa I'. B., K.T.H., 1OLIEHT
Cymcokuti HayioHanvHul acpapruil yuisepcumem, m. Cymu, Yxpaina

Ilocmanoeka npoonemu. Ilponiecu, 3MIMCHIOBaHI B MPOMHCIOBOMY
BUPOOHUIITBI, BUMAraloTh MOCTIHHOTO BTPYYaHHS JIOAUHU ISl TOTO, 11100
B110yBaJIOCs HaJIMHE MIIKIIOYEHHS yCIX CIIOXKHWBAYiB €JICKTPUIHOI eHeprii
710 JIKEpeJia HallpyTH.

Ha croromHi 1ocuTh 0OJIICHO MOCTA€ IMMMTAHHS ITOBOJKCHHS JIFOJIUHH,
AK KOPHUCTyBaya, 3 PI3HUMU TEXHIYHUMU piauHamu. [{umm piauHamu
MOXYTbh OyTH 1 BOJIa, BUKOPUCTOBYBaHA JIJIsl TEXHIYHUX MOTPEO, 1 MacTHIIO,
1 papOa, 1 orpyTOoximMikaT Toiio. OHAK, Bce OUTLIOrO 3HAYCHHSI Ha0yBae
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MUTaHHS 100 MOBOHKEHHS 3 BUKOPUCTAHUM MACTHJIOM BiJi, HAPUKIIA],
JBUTYHIB BHYTPIIIHHOTO 3rOpaHHs. Take TWUTaHHA € aKTyaJbHUM Ha
ChOT'OJIHI, TaK SIK Ma€ KiIbKa (paKTOpiB, 10 POOJIATH BUKOPUCTAHHS HOBOTO
MacTuia, Ha (POoHi yKe BUKOPUCTAHOTO, 3aTPATHUM Ta MaJi0 €()EKTUBHHM:

- MATAHHS BAPTOCTI HOBOTO MAaCTHIIA;

- IATaHHS IKOCTI HOBOT'O MaCTHJIA;

- BUPOOHUIITBO MacTIa (yMOBH, Yac, CHPOBHHA);

- Martepiaj JJi1 MacTuia (4acto, - HEMOBHOIIOBAHI JKEpesia EHEeprii);

- npo6JieMa yTuiIi3alii BAKOPUCTaHOT'O MacTUJIA.

Ocnoeni mamepianu oocnioncenns. llepepaxoBaHi BUILE TPUYUHHU
MOIIYKY PIIIEHHS HIOJ0 KOMIIPOMICY 3 BUKOPHCTAHHSM HOBOTO MacTHIIa
IIpY 3aMiH1 HOT0 y ABUTYHI BHYTPIIIHBOI'O 3rOPaHHS M1IBOJUTH JI0 TUIABHOTO
MOIIYKY PIllIEHHS MIOJ0 MOBTOPHOTO BUKOPUCTAHHS MAacTWja, IO YyKe
BIJIMTPAITIOBAJIO CBiMl pecypc. MoBa ifie TMpO OUHUIIEHHS BUKOPUCTAHOTO
mactuia. Ha choromHi, € mpucTpoi, TOJIOBHUM YHHOM, €JIEKTPU30BaHi, 3a
JIOTIOMOTOI0  SIKHX € MOXJIMBICTh 3JIMCHEHHS Tiporecy (GuibTparii
BUKOPUCTAHOTO MacCTHJIa 3 METOI0 HaJlaHHA HOMY XapaKTePUCTHUK, SKUMHU
BOHO BOJIOAILIO Oyay4yn HOBUM. To0OTO, MacTuIiIO, B MEpIy 4epry, Mae OyTH
1I€aAJIbHO YUCTHM.

3a IOMOMOTOI0 Cy4acHOrO OOJIalHAHHA, II0 BUKOHYE OJjpa3y KiibKa
GyYHKIIH, € MOXKJIMBICTh OUMILICHHS MacTWjia 1 HajaHHA WoMy (QYHKIHN 3
MOBTOPHOT'O BUKOPUCTAHHSI.

VY cTaHOBKOIO 3 OUYHUIIIEHHS MacTUJIa Ma€ 3a1MCHIOBATUCS:

- OYMIIICHHS] MACTHJIA BiJl TBEPAUX YACTOK;

- BUJIAJICHHS 3 MacTWJIa HassBHOI BOJIM;

- BHECCHHS CTIEIliaIbHUX MPUCATIOK (3a TOTPeOn ).

HasBani Buile 3aB/1aHHs, 3 SKUMU IIIKOM CIIPABIISE€THCA TEXHOJIOTIYHA
yCTaHOBKA yKa3aH1 3 METOIO TOBHOI (1IbTpallii 3 MacTUa TBEPAUX YACTOK,
a TaKoXX BUJAJCHHS BOJMW IIUISIXOM HarpiBaHHsS MacTuia, J€ BOHa OyJe
BUITAPOBYBATHUCS, & MACTUIIO, HE JIOCATHYBIIIM CBOET TEMIIEpATypH KUIIHHS,
3IMIIATUMETHCS P1IKOMY CTaH1 1 a0COFOTHO OYUILICHUM BiJl BOJIH.

3 yacoMm, IpH BHUKOPUCTAaHHI, MACTWJIO BTpadae CBOi Kpurepli 3
MarnieHHs. BoHO cTae piikuM 1 TOMy JIFOJAMHA MPUHMAaE PillIeHHs 010 HOoro
3amian. Came TOMy, 3 METOIO MTOKPAIIEHHS XapaKTePHUX OCOOIMBOCTEH MO
MAIICHHIO, Y MAaCTHJIO CJIi/I J0JaBaTH CIelaibHI MPUCAIKH, 10 MOKPAIIUTh
HOTO SIKICTh.

Bucnosku. VYxazani Buille (yHKIIOHAIbHI 3aBJaHHS MOXKHA
BUKOHYBAaTH CIICHIAIILHUMH CJIEKTPUIYHUMHU YCTAHOBKAMHU, JI€ 32 PaxyHOK
KUBJICHHS 3 €NEKTPUYHOI Mepeki BiAOYBa€ThCS pOOOTa €NEKTPOBUTYHIB
JUISL 3MIITYBaHHS MacTHia, 00epTaHHs LeHTpudyru, GuibTpalii, a Takox
JUTsl HarpiBy MacTujia eJIEKTPUYHUM CIOCOOOM 3 METOIO0 BUIIAPOBYBAHHS 13
HBOTO BOJIH.

3a paxyHOK BUKOPUCTaHHS TAKUX CUCTEM, JIFOJIMHOIO MOXKHA YHUKHYTH
3a0pyHeHHsT ~atMocepu  BHACHIJOK  CHAJIIOBaHHS  MacTuiaa  abo
HE3aKOHHOTO MOTr0 BUJIMBAaHHS Ha TOBEPXHIO 3€MIIi, IO € HETaTHBHUM
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BILTMBOM Ha HABKOJIMIIIHE cepeloBuIle. ToMy, MUTaHHS 3MEHIIICHHS BIUTHBY
Ha EKOJOTil0 (UIbTPYBaHHAM BUKOPHUCTAHOTO MACTHJIa Ta YHUKHEHHS
MIPOIIECIB HOTO yTHITI3AIIl € aKTyaJIbHAM Ta HAJ3BHYaHO BAKIIUBUM 3 TOUKHU
30pY 3aXUCTY HaBKOJIMILIHBOTO CEPEAOBHUIIIA.

YK 631.363.636

YIOCKOHAJEHHS TEXHIYHOT'O CEPBICY MAIIIMH 1
OBJATHAHHSA TBAPUHHUIILKAX ®EPM HA OCHOBI
OLIIHKU TEXHOJOTTYHOTO PIBHSI CIELIAJII3OBAHUX
MIIPO3/ILIIB

bonrsancekuii b. B., k.T.H., g011.
Taspiticoxuii Oeparcashuli acpomexHon02iHUL YHIgepcumem imeHi /[mumpa
Momopnoeo, m. 3anopidxcoics, Yrpaina

Ilocmanoexa npoonemu. IIpoBeiIecHHS CBOEYACHOTO Ta PalliOHAIBHOTO
PEMOHTY 1 TEXHIYHOro OOCIYroByBaHHsS MallMH Yy TBapUHHUITBI
00OYMOBJIIOETBCS 3pOCTAOYMMHU BUTPATAMH OJHOPA30BUX I1HBECTULINA Ta
MOTOYHHMX BUTPAT HA iX MPOBEJCHHS. Y CTPYKTYpl BUTPAT HA BUPOOHUIITBO
NpOAYKUIi B TBAPUHHMITBI IXHS MUTOMa Bara NpHUNAAae Ha MIATPUMKY
TEXHIKH y Mpane3laTHOMY cTaHl. B 3a1eXHOCTI BiJ piBHSA ii 3HOCY, Ha HEl
npumnagae Big 5-7% no 10-12%. ToOTo, BUTpaTh HaA TEXHIYHUU CepBiC
oOnaZHaHHSA TBapUHHULBKUX (EepM MPHUPIBHIOOTHCS J10 BHUTpPAT Ha
eHepreTuyHe 3a0e3neyeHHs BUpOOHUNTBA. Takuil cTaH crpaBu
00yMOBITIOETHCS HE JIUIIIE CTAPIHHAM [TapKy MaIIMH Ta 00JIaJHAHHS, @ TAKOX
YCKJIAIHEHHSAM KOHCTPYKIIIH TEXHIKH, MOCUJICHHSAM BUMOT /0 11 HaIIHHOCTI
Ta npaue3aatHocTi. CyTTeBUN HEraTUBHUN BIUIMB HA SIKICTh IPOIYKIIIT Ma€
3aCTOCYBAHHsSI  HECIPAaBHOTO  TEXHOJOriyHoro oOnanHaHHsA.  Yepes
HEJOCTaTHE 3a0€3MEeUEHHs TOCMOIapPCTB JIMIIE XOJIOAWIBHUMU MallMHAMU
Ta MOPYUICHHIM PETJIAMEHTIB OXOJIOKEHHS, 3yMOBJIEHUM HU3bKOIO SKICTIO
Ta HECBOEYACHHM OOCIyrOBYBaHHSIM TEXHIKH, BChOro 68-73% wmomoka
peani3yeThCs MEPIIIM COPTOM, Y TOMY YUCII 0X0JIoKeHnM — 60-66 % [1].

B ymoBax puMHKOBHX BiJIHOCHH MOsIBA TOBAPOBUPOOHUKIB 3 PI3HUMU
dopMaMu  BIACHOCTI, MAAIHHS  IJIATOCIIPOMOXKHOCTI  TOCIIOAApPCTB
00yMOBHJIO y/IOCKOHAJICHHS T4 PEKOHCTPYKLIIO PaHille 1CHYI0YOl CUCTEMHU
TeXHIYHOTO cepBicy. [Ipu 11bOMy MPIOPUTET NMPU BIOCKOHAJIEHHI CUCTEMH
TEXHIYHOT'O CepBiCy Mae OyTH BiJIaHUN TOBAPOBUPOOHUKY.

Ilocmanoeéka 3aedannsa. MeTor0 JOCHIPKEHHS € MIJABUILIECHHSA
TEXHIYHOI TOTOBHOCTI MallMH 1 OOJlaJHAaHHS TBapUHHULBKUX ¢depM 3a
paxyHoOK 3a0e3nedeHHs e€()EKTUBHOCTI iX TEXHIYHOTO CEPBICY Ha OCHOBI
BUSIBJICHHS PE3EPBIB  TEXHOJIOTIYHOIO PIBHS  CTaHUIA TEXHIYHOIO
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00CJIyroByBaHHsI 1 pEMOHTY 00J1a/ITHAHHS TBAPUHHUIIBKUX (epM.

Ocnoeni  mamepianu  0ocnioycennsa. TeXHOIOTIYHUN  piBEHb
CEPBICHOTO IIEHTPY 3 PEMOHTY 00JIaJHAHHS TBAPUHHUIIBKUX (DEPM CYTTEBO
BIJTMBA€E HA HAAIMHICTH BIIPEMOHTOBAHUX arperariB Ta By3:miB. [Ipu mibomy
Koe(DIIieHT TEXHIYHOT TOTOBHOCTI MamiMH Ta oOOJagHaHHS B ymoBax
eKcnnyaTauu HaWO1IBIII TOYHO PO3KPUBAE Q)yHKuloHanLHy 3aJIEKHICTh MIXK
TEXHOJIOTIYHUM  PIBHEM PEMOHTHOTO  MiAPO3AUTY 1  HaAIHHICTIO
BiJIPEMOHTOBAHMX arperarTiB, sSKi MPAIOIOTh B CTAIlIOHAPHOMY PEXKHMI.

KoeditieHT TeXHIYHOT TOTOBHOCTI 3alpONOHOBAHO BHM3HAYaTH 3a

dbopmyoro [2]:

T

[

T + Tezz)Hoe (1)

ne T, — HampalroBaHHs Ha BiIMOBY, TO/.;
Tsionos. — CEPEIHIN YaC BITHOBJICHHSI, TO/.

3 Bupasy (1) BuAHO, 10 TaKuii TOKA3HUK K CEPEIHINA Yac BiTHOBICHHS
arperaty (7Tsionos) CYTTEBO BILTMBAE€ HA TOKA3HUK TOTOBHOCTI MAIllMH Ta
oOnanmHanHsA. B cBol dyepry, MJaHuMii TOKa3HMK B 3HAYHIM Mipi
OOyMOBITIOETBCSL ~ 3a0€3MEYEHICTI0  CEpBICHUX  IIEHTPIB  OCHOBHUM
oOnanmHaHHAM Ta 3acobamMu  MexaHizauii, ki  (OpMyIOTh iioro
TE€XHOJIOTIYHUH PI1BEHb.

binbmr  TouHime po3kpuBae (PYHKIIOHAIBbHY 3aJ€XHICTh MIK
TE€XHOJIOTIYHUM PIBHEM CEpPBICHOTO MIJNPHEMCTBA Ta EKCILTyaTaliitHOIO
HAJIAHICTIO MalllMH Ta OOJagHaHHS KOeQIIEHT iXHBOTO TEXHIYHOIO
BukopuctanHsa (Ky,). BiH sBisge co00r0 BIJHOIICHHS HaIpaltOBaHHS
BUpOOYy B OAMHMIAX Yacy 3a BU3HAYCHHM MEpioJl eKCIUTyaTallil A0 CyMu
OO0 HANpAIlOBaHHS Ta Yacy BCIX MPOCTOIOBaHb, OOYMOBIEHUX
YCYHEHHSIM BIJIMOB, TEXHIYHUM OOCIYrOBYBaHHSIM 1 pPEMOHTaMHU 3a
TOM e Tepioj 1 BUBHAYAEThCSA 3a BUpPa3oM [2]:

= tH
Tt e, T o "‘tpeM 2)
ne t, — cymapHe HampaIifoBaHHsS BUPOOY 3a BH3HAYEHHWH MPOMIKOK Hacy,
rof.;
teionos, tro , tpen. — BIINOBIIHO CyMapHUM wYac, BUTpayeHUH Ha

BIJTHOBJICHHSI, TEXHIUYHE 0OCITYTrOBYBaHHS Ta PEMOHT 32 BU3HAYCHUI
nepioJ] eKCIutyaTarlii 00’ eKkTy, ToI.

3 Bupasy (2) MoXHa 3pOOMTH BHUCHOBOK, IO Yac, 3aTpaycHUN Ha
MIPOBENICHHS TEXHIYHOTO 00cmyroByBaHHS (170), HAa BITHOBICHHS (lsion0s.) 1
peMOHT oOnagHaHHA (iy.,) CYTTEBO BIUIMBA€ HAa IOKA3HUK TEXHIYHOTO
BUKOPHUCTAHHS MalllMH a00 001aiHaHHS TBAPUHHUIIBKUX (epM.
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TpuBanicthb BUKOHAHHS PEMOHTHO-00CIYTOBYOUUX pooiIT
3HaXOJUTHCS B MPSAMOMNPONOPIIIHIN  3aleKHOCTI  BIJ] OCHAIICHHSA
TEXHOJOTIYHUX TPOLECIB OCHOBHMM OOJaJHAaHHSAM Ta 3acobamu
MexaHi3allii. 3BiJICH MOXHa 3pOOUTH BUCHOBOK, 1110 KOE(ILIEHT TEXHIYHOTO
BUKOPHCTAHHS MAIlIMH Ta OOJaJHAaHHS TBAPUHHUIIBKUX KOMIUIEKCIB €
OJIHUM 13 OCHOBHMX MOKAa3HUKIB, KU 3aJI€KUTh BiJ] TEXHOJOTIYHOTO PiBHSA
CEPBICHUX MIAPO3ILIIB.

KoeitieHT TeXHIYHOTO BUKOPUCTAHHS, K 1 KOE(IIIEHT TOTOBHOCTI,
BU3HAYAETHCSI HA OCHOBI CTaTHUCTHYHOI 1H(oOpMAalii Mpo BIAMOBY
oOJlaiHaHHS Ta MAIIMH TBAPUHHULBKUX ¢epMm, sika 30UpaeTbecs s
BU3HAUEHOI 30HM 00CITYTOBYBaHHS TBAPUHHHIIBKUX ITiIIPUEMCTB.

Jlo moka3HMKIB, SIKi BU3HA4YalOTh €()EKTUBHICTb POOOTH CEPBICHOTO
[IEHTPY, HalueXaTb TaKOX Ti, IO BIUIUBAIOTb HA CTBOPEHHS YMOB
eheKTUBHOT pOOOTH TMIANPUEMCTB, SKi 3a0€3MEUyI0Th MiHIMAJIBHO
MOXKJIMBUH yac repeOyBaHHS 00'€KTa B MPOIECI PEMOHTY.

J1o 3aX0/11B 3 YIOCKOHAJICHHSI TEXHOJIOTIYHHMX IIPOIIECIB CIIiJI BITHECTH
oprasizaiiro poOOYMX MiCllb, TMOCTIB Ta AUIBHHIIL B BHUPOOHHUYOMY
M1PO3/1JI1 32 BUJIaMU POOIT TAKUM YHHOM, 100 MaKCUMAaJIbHO 3a0€3MEeUUTH
HASIBHICTh MapajebHUX OMepalliii B TEXHOJOTIYHOMY IPOIIECi, 10 JacTh
MO>KJIMBICTh 32 OJMH 1 TOM K€ Yac BUKOHYBATH JIEKUIbKAa PEMOHTHHX JIH.
HeoOxiqHO TakoX BUSBIATH PE3EpBUM 3 Opradizauii omnepariil, ki
BUKOHYIOTBCSI 3 YacCTKOBHUM TepeKpuTTsaM. Hampuknan, omneparii
KOMIUTIEKTYBaHHS MOXYTb IOYMHATHCS, KOJIH OTleparlii AeeKTyBaHHsI II1e He
3aKIHYMWIMCh. TakoXX pe3epBOM JUIsl CKOPOYEHHS 4Yacy olepamii
TEXHOJOTIYHOTO TMPOLIECYy € 3aCTOCYBaHHS B HHUX MEPEIOBUX METOIIB
peMOHTY. Jl0 HUX MO’KHa BIJTHECTH MUITHO-OUHMIILyBaJIbHI Olepalii, oneparii
3 MEXaHI30BaHOTO HApOIIYBaHHS MaTrepialdy MpU BITHOBJICHHI JCTaJICH,
00OKaTKM Ta BUITPOOOBYBAHHS arperaTiB Ta By3JIiB TOILIO.

Bucnosku. BinHOBIeHHs mpane3faTHOrO CTaHy arperaTiB JOLLIBHO
OPOBOJAUTHA Ha CIIELIai30BaHUX MIANPUEMCTBAX, CTAHIUAX TEXHIYHOTO
o0CIyroByBaHHS 1 pEMOHTYy OOJaJHaHHA TBapUHHUIBKUX (epM, 10
0OyMOBITIIOETBCSL BHUCOKMMH BHMOTramMHM J0 Kajigikaiii —cirocapis-
PEMOHTHUKIB, a TaKOX HAsSBHICTIO HEOOXIHOTO TEXHOJOTT4HOTO
oOJaiHaHHS, SIKE J1a€ MOXKJIUBICTh 3a0€3MeUnTH HEOOX1/IHY SIKICTh PEMOHTY
arperaris.

OOrpyHTOBaHO BIUIMB TE€XHOJOTIYHOTO PiBHA MIANPUEMCTB 3 PEMOHTY
MalIuH Ta 00JaJHAHHS TBAPUHHHULIBKUX (DepM Ha SKICTh iX PEMOHTY 4epe3
KOe(DILIEHT TEXHIYHOTO BUKOPUCTAHHS, SIKUWA PO3PaxOBYIOTh HA IiJICTaBI
1Hpopmaii po B1JIMOBY MaIlliH Ta TPYJIOMICTKOCTI
PEMOHTHOOOCITYTOBYHOUHX POOIT.

Cnucok suxopucmanux oycepeJi

1. Kaptan, M.; Klimek, K.; Maj, G.; Zhuravel, D.; Bondar, A.;
Lemeshchenko-Lagoda, V.; Boltianskyi, B.; Boltianska, L.; Syrotyuk, H.;
Syrotyuk, S.; et al. Method of Evaluation of Materials Wear of Cylinder-
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Piston Group of Diesel Engines in the Biodiesel Fuel Environment. Energies
2022, 15, 1-29. https://do1.org/10.3390/en15093416.

2. Enepro- ta pecypco3depexeHHsi B TBapuHHUITBI. [liapyunuk nms
3m100yBadiB BUIOI OCBITH 3akiamiB Buimoi ocBiTd / b. B. Bontsachkui,
O.T. Cxmsp, P. B. Ckusp, C. B. Jlepesa. K.: Bugauuunii nim «Koumgop»,
2020. 410 c.

V]IK 635.36

TEXHIYHE OBCJYTI'OBYBAHHS PYJILOBOI PEMKHA
TPAHCIHIOPTHOI'O 3ACOBY

bonnap A. M., K.T.H.,

B’ronuk O. B. cT. BUKII.

Taspiticoxuii Oeporcashuli acpomexHon02iHUL YHIgepcumem imeHi /[mumpa
Momopnoeo, m. 3anopixcoics, Ykpaina

Iocmanoeka npobéaemu. OIHUM 13 HaAUBAXIUBIIIUX €JIEMEHTIB
LIJTICHOTO MEXaH13MY YIIpaBJIiHHS TPAHCIIOPTHUM 3aCO00M € pyJibOBa perKa.
3a 1i y4acTi MpOXOUTh MEPEPO3NOILI 3YCUlIb, 10 JOKIAAAIOTHCS 10 KepMa
JUTSL yIpaBmiHHS Kojlecamu. Came TOMY, SIKIIO BHSIBIISIOTHCS HECITPABHOCTI
Nl 4Yac J1arHOCTUKHA, BOHM OOOB’SI3KOBO TOBMHHI OyTH yCyHEHI1
BUCOKOKBamiikoBaHUMU (axiBiimu [1].

OcnogHni mamepianu 0ocnioxycenna. PEMOHT pylnbOoBOi pelKu — 1Ie
CKpYNyJIbO3HUI Ta CKIaAHUI mporec. Bin BuMarae crnenudiyHux 3HaHB,
yMiHb Ta HaBMYOK, 3HAYHMX MarepialbHUX BHUTPAT Ta CIEHUIATIbHOTO
oOmagHaHHA [2].

OCHOBHI KOMIIOHEHTH PYJIbOBOI PEUKHU:

-3y0YacTuil Baj — HAWroJIOBHIIIA Ta HAWBIAMOBIAANBHIIIA YacTHHA
PYJIBOBOI PEVKH;

- OIIOpHA BTYJIKA;

- 30JIOTHUKOBUN MEXaHI3M.

BucokokaniikoBani ¢axiBii MPOBOJIATH AIarHOCTHKY Ta BCl BHAU
00CITyTOBYBaHb PYJILOBUX PEHOK 32 IOMTOMOT OO PO eciitHOTo 00IaTHaHHS
Ta BHKOPUCTOBYIOTH JIMIIE BHCOKOSIKICHI aerani. JlogaTkoBo mia dac
3MIMCHEHHS PEMOHTHUX POOIT BUIAJSIOTHCS CIITU KOPO3ii Ta Opymdy, IO
NEPENIKO/KAI0Th HOPMAIbHO (DYHKIIIOHYBAaTH PYJIbOBOMY MexaHi3my. Lle
JIO3BOJIIE HA JOBrUM Tepioj 4Yacy Mo30yTHUCh PIZHOTO POy MHpodjeM 3
PYJIBOBOKO PEUKOIO.

Etanu peMOHTY pyJIbOBUX PENOK:

- po30upaHHs PyJIbOBOT PEHKH 3 MOJANBIINUM JI€TATIbHUM POMHUBAHHIM
yCIX 11 CKJIaJIOBUX;
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- 3aMiHa THX JieTajel pyJboBOi perKH, sIKl BUUEPIIaid CBiil pecypc 1 He
H1JIATal0Th PEMOHTY;

- IepeBipKa Ta OUUILEHHS 3y0YacToro Bajiy pyJIbOBOi PEHKH;

-3aMiHa Ha pYJbOBIA pelIll HACTyMHHUX CKJIAJOBUX: CaJIbHHUKIB,
MMHJILOBUKIB, KIJIEIH Ta 1H.

OCHOBHI HECIIPABHOCTI PYJIbOBUX PEHOK, sIKI HOTPEOYIOTh HETaHOTO
yCyHeHHs [3]:

Ilpomikannsa piounu i3 pyrvosoi petiku. JlaHa HeCIpaBHICTh
BUSBIIIETBCS  HAA3BHYAMHO JIETKO, OCKUIBKM Ha MICI[I CTOSHKH
TPaHCIIOPTHOTO 3ac00y, MPH TaKii HEMOMA/Illl, 3AJIMIIAI0THCS MUIIMH Maca.
JlomaTKOBUMU TOKa3aMU HasIBHOCTI AEPEKTY CIAYTYIOTh MOsIBA CTOPOHHBOTO
IyMy npu o0epTaHH1 pyJIbOBOIO Kojeca 1 HEIPUPOAHA BAKKICTh KEpMa Mpu
noBopoTi. [1i yac 11arHoCTUKYU JJaHOT HECTIPABHOCTI MPOBOSATH OTJISI ] CaMOi
peiiky, NMUIBHUKIB, IIJIAHTIB Ta PYJIHOBUX TAT. B pasi, SKIIO BUHUKAIOTH
CYMHIBH TIPaBUJIBHOCTI JIarHOCTHKH ITOJIOMKH, TPOBOJUTHCS JT0JATKOBA
nepeBipKa pyJIbOBOi peWKH 3a JONOMOIOI0 BUCOKOTO THUCKY Ha CIIELIaIbHO
MPU3HAYEHOMY ISl I[OTO CTeH[1. HasBHICTh MPOTIKAHHS PIAUHU TaKOXK
MOKe OyTH BUKJIMKAaHA 3HOCOM CAJIbHHUKIB YU KOPO3i€r0 ab0 BUUYEPIIAHHIM
pecypciB Ha mToli. B TakoMy BHMaAKy 3M1MCHIOETHCS PEMOHT PYIHOBHX
peMoK B YacTHHI 3aMiHU 3HOIICHUX JeTajled YM BIJHOBICHHS 3
MOCIAYI04Y0K0 00pOOKOI0 Bajly, B pasi, SIKIIO J1arHOCTOBAHO HOTO KOPO3itO.

Hassnicmv cmopounix 38ykie y pynvosiu petiyi. s npodiiema jerko
BUSIBIISIETHCS SIK O€3MOCEPEIHBO ONIEpaTOPAMU TPAHCIIOPTHOTO 3aC00Y, TaK 1
Ma€ CBO€E MPOSIBJIEHHS M1 Yac Mpoi3Ay HE3HAYHUX HEPIBHOCTEHW HA JOPO31y
BUIJISIAL BILaul y kepMo. [Ipu Takiil HecripaBHOCTI pEMOHT NOJIATAE Y 3aMiH1
BTYJIOK KOB3aHHS, [0 TOIIKOAMIMCH YA 3HOCUIJIUCH Ti]] 4aC BUKOPHCTAHHS.

Jrogpm pynvoeoi petiku. Jlana HeCHpPaBHICTh MPOSIBISETHCS Y MOSBI
3aiiBOTO BIIBHOTO X0y Ha PYJIbOBOMY KoJieci. [[puunHOoI0 MOK€e BUSBUTUCH
T0(T, 10 YTBOPUBCSA Y PoOOUiH YAaCTHHI PYJIBOBOI PEHKHM YU TMOJIOMKA
XpPECTOBUHU PYJIbOBOI KOJIOHKH. B Takomy pa3i HEOOXITHO IOBHICTIO
po3ibpatu perKy Ta MPOBECTH 3aMiHy YCIX HECIpaBHUX JETaJICH, IO
3HOCUJIUCh Y TIpolieci BuUKopucTaHHA. Ha cam KiHelb 31HCHIOETHCS
peryJoBaHHs PeMKHU Ha CHelialbHOMY CTEH/I.

[Ticns  3akiHYeHHS  PEMOHTYy  peilka MAJAETbCs  JEKITbKOM
KOHTPOJIbHUM €TalaM TepPEeBIPKM Ha BIANOBITHOMY I1arHOCTUYHOMY
oOaHaHHI.

Bucnosku. Ilposeaeno anamiz poOOTH pyJibOBOi peiiku. Buznadeni
HAMOUIBII XapakTEpHI HECHPAaBHOCTI a TaKOX 3’sACOBaHl crmocodu
JIarHOCTHKHU Ta PEMOHTY OKPEMUX €JIEMEHTIB PYyJIbOBOI PEHKH.

Cnucok eukopucmanux oxcepen

1. bounap A. M. TexHiuHH CEpBIC MEXaTPOHHUX CHUCTEM: HaBUAJIbHO-
METOJUYHUN TMOCIOHMK JO0 caMOCTIiHHOI pobotn. Memitonons: BIIL]
«JIrokew, 2021. 141 c.

2. Kypasenp [I. II., boumap A. M. IlepcnexktuBHuii cmnocio
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MIJBUIICHHS KepoBaHOCTI Kojiichux MamuH Ilpami  Taspilicbkoro
JIEP’KaBHOTO arpoTEeXHOJIOTIYHOTO YHiBepcuteTy. Memitonons: THATY,
2020. Bum. 20, 1. 4. 279 c.

3. Kypasens /1. II., boumap A. M. TexHONOrisl peMOHTY PYyJIbOBUX
periok  Texuiune  3a0e3medeHHS  IHHOBAIlIMHUX  TEXHOJIOTIM B
arpornpoMucioBoMy Komiuiekci: wmatepianu Il MikHap. HayK.-IIpaKT.
[aTepuer-koHpepenii. Menitonomns, C. 537-538.

VIIK 621

PEMOHT I'bIl IBUT'YHA BHYTPIIIHBOI'O 3TOPAHHA 3
BUKOPUCTAHHAM PIAKOI'O A30TY

bonotia A. 1.,
Opuenko O. 1O.
Cymcokuu Hayionanvhuu acpapuuu yHisepcumem, m. Cymu, Ykpaina

CyyacHi MAXOAM B PEMOHTI CLIBCBKOTOCIOJAPCHKOI TEXHIKH €
HACJIIKOM  BJIOCKOHAJIEHHS 1HCTPYMEHTy, OOJaJHaHHSA, a TaKOoX
MIJBUIIEHHS BUMOT JI0 3I1MCHEHHS MPOIECY BIJIHOBIEHHS THX YH IHIIUX
YaCTHH, HAMPUKJIAJ, IBUTYHA BHYTPIIIHBOTO 3TOPaHHS.

Cepen OaraThboX BUIIAJIKIB PEMOHTY JIBUTYHIB BHYTPIIIIHHOTO 3TOPaHHS
JaCTHUMM BHUIIQJIKAMHA € BIJHOBJCHHS TOJOBKM OJIOKY IIMJIIHJPIB.
XapakTepHUMU 03HAKaMH HETIPUJATHOCTI ii 0 BUKOPUCTAHHS, &, MOKJIUBO,
1 B CYKYITHOCTI 13 IHIIMMHU MEXaHI3MaMHU JBUTYHA, TAKUMH K, HAIPUKIIA],
KPUBOIITUITHO-IIATYHHUH MEXaHi3M, MO>KEMO BHUIUIATH:

- HaJIMipHA BUTpaTa MacTua;

- HASIBHICTb CUHBOTO UMY MpU poOOTI TpakTopa ab0 KoMOaliHa;

- cJ1aba KOMITpECis;

- BIZICYTHICTb TSITH;

- CTOPOHHI 3ByKH Y MOMEHT poootu J/IB3;

- HASIBHICTD T'a3iB Y CUCTEMI OXOJIOPKEHHS;

- HASIBHICTh OXOJIOJKYIOYO1 PITUHU Y MACTHJIL;

- BUXiJ1 31 cTpoto npoknanok I'BI.

[lepepaxoBaHi BHUIIE 03HAKU MOXYTh OYyTH HACIIJIKOM HECIPaBHOCTI
roJioBKu 010Ky nuiiHApiB. Hanpukian, HaaMipHa BUTpaTa MacTUiIa MOXKE
OyTH IO MPUYMHI YK€ HESIKICHUX CaJbHUKIB KiiamaHiB. Tex came MOKHa
CKa3aTd 1 MPO HasBHICTh nuMy mpu poborti. [lepme Ta apyre, 3a3Buyaii
TpamisitoThesa ogHoYacHo. Cinaba KoMIpecist Ta BiICYTHICTh TATH JABUTYHA
MOKYTh OyTH HACJIiJIKOM HETepPMETHYHOCTI KJamaHiB y cijyiax. B Ttakomy
BUIAJKY, KJIalaHa MpOIyCKaloTh KPi3b cede Tra3u i, UM CaMHUM, YaCTUHY
eHeprii B pe3yJbTaTi CTUCKY Ta 3TOpaHHsS TOPIOYOi CyMilll y Kamepi
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3ropaHHs ABUryHa. CTOPOHHI 3BYKH € HacliJKOM HeHajexHo1 poooTu ['bI]
TOJI1, KOJIM 3a30pU Ha BIYCKHHMX Ta BUITYCKHHUX KJIallaHaX HE BIANOBIIAIOThH
HOPMAaTUBHUM 3HAYEHHSAM. B pe3ynbrari 1[p0ro, KjamaHa TOPKAIOTHCS 0
MOPIITHIB, KOJW JPYTi JOXOASTH O BEPXHBOI MEpTBOi TOUkU. HasBHICTH
ra3iB B CHCTEMI OXOJIOJKEHHS a00 OXOJOKYIOUOi PIAMHH Y CHCTEMI
MAaIIeHHS JBUTYHAa MOXYTb OYyTHM HAcHiKaMd TPILIMH TOJIOBKU OJIOKY
UJTIHAPIB, a T B1I0OYBAETHCS, TIEPIII 32 BCE, Uepe3 NeperpiB ABUTYHA. Buxin
31 CTPOIO MPOKJIAAOK TOJIOBKM OJOKY IWIIHAPIB, IO NPOSBIAETHCA B 1l
nporopanHi a0o npoOMBaHHI, BiAOYBA€TbCS MO MPUUYMHI HEPIBHOCTI
MOBEPXHI TOJIOBKHU OJIOKY LIUJIIHJIPIB, @ OCTAHHE — BHACIIIOK, 3HOBY K TaKH,
neperpiBiB.

OnHi€ro 3 KIIIOYOBUX MPUYHH, 110 K1 FOJIOBKA OJ0KY HUITHAPIB MOXKE
PEMOHTYBATHCS, € cjlaba KOMIIPECis,, BHACIIJIOK YOro € MOMITHOK 4YiTKa
BU3HAYHA BIJCYTHICTh HAJIEKHOI TATH TPAKTOpa, OCOOJIMBO, MIPH BAKKUX
pobotax. B TakoMmy BUmNaaKy, OAHIEIO 3 TOJOBHUX MPUYUH MOXYTb OYyTH
MPOIMYCKAHHS KJIANaHIB BHACTINIOK X HErepMeTHYHOCTI. PosrisHeMo
MPOLIEC 3aMIHU TapH «ClIUIO-KIIanaH» 3 BUKOPUCTAHHSM METOMY PIAKOTO
a30Ty I MTOCAJIKM C1J1a B [TOCAI0YHE MICLIE.

Sk yacTo MOKHA MOMITUTH, BIJICYTHICTh YITKUX MEX y ¢ackax cija
KJIaraHy, € MPUYMHOI HEHaNeXKHOi repMeTudHocTi. Jlis 3amiHu cinja
KJIaraHy MOXHa KOPUCTYBAaTHCS KiJTbKoMa criocobamu. 30Kpema, JJIsl 3HATTS
BIIMPAIIbOBAHOTO C1/1J1a, ACSKI 31 CHEIIaTICTIB BJAIOTHCS 10 TPUBAPIOBAHHS
BIIMPAIbOBAHOTO KJIalaHy J0 Cijjia Ta BUOMBAIOTH KJIAlaH, a Pa30M 13 HUM
BUXOJHUTH 1 c1/1710. HaliO1bp11 paniioHaabHUM CIOCOOOM, Y TAKOMY BUIAJKY,
€ BUCBEPJTIOBAHHS CiJia 3 TIOCAJOYHOTO MICIIS CIEIlaTbHIUM BEPCTATOM.
[Ticns mpouecy BUAANEHHA CiAjia, 3 METOK HaAIiHOI YCTaHOBKM HOBOIO
ciyta, 3IIACHIOIOTH TPOLIEC PETENbHOIO0 BHUMHBAHHS MPOIYBaHHS
nocagoyHoro Mmicig. CKIaAHICTh omepailii BCTaHOBJIEHHS HOBOTO Cijja
MOJISITa€ Y MIIJILHOCTI YCTaHOBKU cijjia. Came 3 M€ METO, aKTyaJbHUM
Ccroco0OM YCTaHOBKHM CiJijla KJIAllaHy y TMOCaJ04YHE MICIIE€ BUKOPUCTAHHS
piakoro azory. /laHa pedoBHHa, TOUHA TOYKa KUIIHHA K01 ckianae 77,4 K
(-195,75 °C), npu3BOAUTH CIAJIO A0 3MEHIICHHS HOr0 po3MipiB BHACTIAOK
oxosokeHHs. Taka omilisi 3HAYHO TMOKpAIlly€ YCTaHOBKY Cijjia. 3ro/ioM,
micash  yCTAHOBKM, CLIJIO HaOupae Temmeparypy HaBKOJHUIITHBOTO
cepeoBHINa 1 e OUTBII HAIIHO 3aKPIIUTIOETHCS Y MOCAaJOYHOMY MICIIi,
PO3IMIMPIOIOYNCH BHACTIOK HArpiBaHHSI.

TakuM 4MHOM, TPOIEC YCTAHOBKH ClJUIa KJlamaHy 3 BUKOPUCTaHHSIM
p1AKOTO a30Ty € e(l)eKTI/IBHI/IM Ta 3pYHHUM, A TAKOX 3HATHO TPUIIBH/IIIYE
IPOLEC YCTAHOBKH 1 3MEHIIIY€ BIPOT1HICTh MOIIKOKEHHS CiJia KJIanaHy,
IO € BIPOTAHUM 3a 3BUYAWHOTO CHOCOOY YCTaHOBKM Ciuia KJIalaHy B
JIBUTYHI.
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V]IK 635.36

METO/IX TA 3ACOBM JIATHOCTYBAHHA PYJIBOBOI'O
KEPYBAHHA

boumap A. M., k.T.H.,

Kypasens J. I1., 1.17.1., npod.

Taspiticokuii Oepacasruill acpomexHoa02IYHUL YHIBepcumem imeHi /[mumpa
Momopnozo, m. 3anopidcoics, Yrpaina

Ilocmanoexa npooaemu. CucteMa pyJIbOBOTO YIPaBJIiHHS MOBUHHA
yTpUMYBAaTH aBTOMOOLIb y HAOpsIMKy PyXy MO MpsAMii, 3a0e3neuyBaTh
KOUYEHHSI KEpPOBAHUX KOJIiCc 6€3 KOB3aHHS II1]] 4ac MOBOPOTY Ta aBTOMATUYHO
MOBEPTATH iX y MOJOKEHHS NMPAMOiHIHHOTO pyXYy [1].

Ocnoeni mamepianu oocnioxycenns. BinnosimHno no Bumor ['OCT
25478-82 nmiarHOCTYBaHHsSI PyJIbOBOTO YIIPABIIHHA 3AIMCHIOETHCS 34
CyMapHHUM JFO(TOM 1 3aralbHOI0 CHIIOIO TEPTSI (3yCUILTIO, HEOOX1THOMY JIJIst
HOBOPOTY PYJIbOBOro Kojeca). [lepeBipka cTaHy pyJbOBOTO KEpyBaHHS
aBromo611iB Ha CTO ta ATII 3miiicHioeTsest mpmnagamu K-187 ta K-405.
[Mpunan K-187 mepeHocHoro Tumy BKJIIOYAE JUHAMOMETP 31 HIKAJIOIO 1
modToMep, KU KpINUThCA Ha pysboBoMy Koneci. Crpuika mrodTomipa
KpIUTbCST Ha pynboBiil kosioHui. [lpunax 3abe3nedye BUMIpIOBaHHS
3ycwuid B aianasoHi 0...80 H 1 cymapHoro moda B aiana3oni 0...15°.

JInst mepeBipKy TIAPABIIYHOTO MIJCUIIIOBaYa Ta HAcoca PYJIbOBOIO
yIPAaBIIHHS, 3aCTOCOBY€EThCS epeHocHuid nmpuinan K-405. [lpunag Bkiaroyae
ripaBIiYHAN OJIOK Ta eNIEKTPOIMITYIBCHUM TaXOMeTp. Y TiApaBIiuHmiA OJI0K
BXOJIATh MAHOMETp, MUCTAHLINHUA TEpMOMETp, OO'€MHHUI BUTPATOMIP,
HABaHTAXXyBaJbHUN KIIallaH, PEBEPCHUBHHUM 30JIOTHUK Ta Aemmdep s
raciHHs KOJIMBaHb THCKY B piiuHI. EJEKTpOHHO-IMITYJLCHHM TaxoMeTp
HEOOXITHUN 11  BUMIPIOBAaHHS 4acTOTHM oOOepTaHHS Baja Hacoca
rigpomiacuioBada. [Ipunan 3abe3neuye BUMIPIOBAHHS THUCKY B Jiara3oHi
0...10 MlIla, Temneparypu 0...120°C, o6'emy poGouoi piauau O0...10:1.,
KyTOBOT0 mnepeminieHss -45.. .0.. .45° [2].

JlJia mepeBipKH TEXHIYHOTO CTaHy MEepeaHbOi MiJBICKU (TIEPEIHBOTO
MOCTY) BaHTakHHX aBTOMOO1TiB 31JI Ta '’A3 mMpoKo 3aCTOCOBYETHCS CTEH]T
KI-4872 3 GiroBumu Oapabanamu. Ha cTeHmi BUMIPIOIOThCS OIYHI CHIIH
KOHTaKTy KoJjeca 3 0apabaHOM cTeHAa.

[lepeBipka KyTiB yCTAaHOBKM KOJIC JIETKOBUX  aBTOMOOLTIB
3MIIACHIOETHCS HA MaIaHYMKOBUX CTEH]aX Ta B OCHOBHOMY Ha ONTHYHUX Ta
€JIEKTPOONTUYHUX cTeHAaX. Jlo mepiux BIAHOCITHCS BITUYM3HSAHI cTeH U K-
112, Tectoc-1 1 BEM-682, a takox 3akopaoHHi - ¢ipmu bem-Mriomiep
(®panmis). o apyrux - Bitun3usaHi cregau K-111, 1119M, a Takox creHu
[Tonscekoro BupooHuirrea PKO-1, PKO-4, PK -1 Ta in. [3].

Crenn PK-1 3a0e3nedye BUMIpIOBaHHS KYTIB pO3Baly KOJIIC,
MO3/I0BXKHBOTO Ta TOMEPEYHOTr0 HAaxXWIy IIKBOPHIB, IMOBOPOTY KOJIiC
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JIETKOBUX Ta BAHTAKHUX aBTOMOOUTIB. CTeHJ BKIIIOYA€E JBa MOBOPOTHI
JIMCKH TI1JT TIEPE/THI KoJieca aBTOMOO1ISI; /IB1 IMiICTABKU ITi1 3a/THI KOJIeca JJist
BUBIPSHHS  aBTOMOOUISI 32  piBHEM, BHUMIPIOBAIbHUNA  MpHIIA.
BuwmiproBanibHUl TpHiIaJ CKIAAA€TbCs 3 KPYIJoi INTaHTH, Ha SKIH
BCTaHOBJICHI JiBa OIOPHI BaXkeJi Ta Kopiryc. BepxHiM pyXoMuM o uHaApHUM
Ba)KEJIEM BCTAHOBIIOETHCA pO3MIp, IO BIAMOBiIaE 000my Kojeca
aBTOMOOLISA, MO JIarHOCTYEThCS. LM Baxkenem mpwiia KpiMUTBCS [0
Kojeca aBTOMOOUIS. HwkHIA MOABIMHMIT ONOPHUN BaXijb HEPYXOMUHU.
Kopmyc mpunany BCTaHOBIEHHI Ha IMITaH31 MK OMOPHUMH Ba)XEJISIMU Ta
Ma€e Bl KyTOBI IIKadM Ta CTPUIKY 3 piBHeM. OjHa 31 IIKan 1 CTpuiiKa
KPIIJIATHCA TAKUM YUHOM, 100 OyJI0 MOXKJIMBE 1X BIAXWUJIEHHS Ha MEBHUUN
KyT IO BiIHOIIEHHIO 0 Ocl mTtanru npuiaay. Kopmyc moxe moBeprarucs
HABKOJIO IITaHTH Ta (DIKCYBATHUCA y JIBOX MOJIOKECHHSX, Y SKHX IIKaia
nepreHANKYJIsIpHa a00 mapajeibHa IUIOIIMHI KoJieca.

Crenpn 3abe3mnedye MepeBipKy KyTiB YCTAHOBKU KOJIC 13 JlIaMETPOM
nuckiB 12"... 22", Jliama3oHu BUMIpIOBaHHS KyTiB po3Baiy: -5°...+5° KyTiB
MO3/I0OBXHBOTO Ta MOMEPEUYHOr0 HAXWIy IMIBOpHIB; -15 © ... + 15 ° kyTiB
noBopoTy Kodjic -40 ... +40 °. KopuctyBaTucsi CTeHIOM MO>KHA JIMIIIE Ha
peTenbHO BUBIPEHOMY TOPU30HTATILHOMY MalIaHIUKY .

3aranoM pO3BUTOK JJIarHOCTYBaHHS AaBTOMOOWIIB BiOyBa€ThCS 3a
JIBOMa OCHOBHUMU HAaIpsSIMKaMU: CTalllOHapHUH Ta BOy0oBaHUM (OOpTOBUI
KOHTPOJIb). 3HaXOINUTh 3aCTOCYBaHHS KOMOIHOBaHUM cnocio
J1arHOCTYBaHHS 3a  JIOMOMOTOK) CHUCTEMHM BOYJOBaHUX JaTYMKIB
KOHTPOJBHUX TOYOK Ta BOYJOBAaHMX Yy KOHCTPYKIIIO aBTOMOOLIIB
BTOPMHHUX BUMIPIOBaJIbHUX MPUIIA/IIB.

Bucnoexu. llpoBeneHo aHaii3 METOAIB Ta 3aco0iB J[1arHOCTUKHU
€JIEMEHTIB PYJIbOBOT'O KEPYBaHHS, Ta BUBHAYEHI HAO1JIbIIl €PEKTUBHI 3 HUX.
Busnaueni  HaOUIBII ~ PO3MOBCIOJKEHI  3aCO0M  J11arHOCTYBaHHS
BITUYM3HSHOTO Ta 3aKOPJAOHHOTO BHUPOOHUIITBA, SKI TPHU3HAYEHI IS
BukopuctanHsa B ymoBax CTOA ta ATIL

Cnucok euxopucmanux oxcepeii

1. Bounap A. M. TexHiuHMI CEpBIC MEXaTPOHHUX CHUCTEM: HaBUYAJIbHO-
METOJIUYHMIA TOCIOHHMK 10 caMocTiiiHOT pobotu. Memitonons: BIIL]
«JIrokey, 2021. 141 c.

2. Kypasems J. II., boumap A. M. IlepcnektuBHuii cmnoci0
MIIBUINEHHS KEpoBaHOCTI KomicHuX wmamwmH [Ipari  TaBpilicbkoro
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CEKIIA S. EHEPI'O3BEPEKEHHS I BIZIHOBJIIOBAHI
JIDKEPEJIA EHEPT'Ti B TEXHOJIOT'ISIX AIIK, EKOJIOI'ISI TA
OXOPOHA IIPUPOAHUX PECYPCIB

V]IK 662.8.055

EKOJIOTI'T3AIIIAI EKOHOMIKHA: KYPC
HA 3EJIEHY EHEPI'ETUKY

IToctoxn 1O. O, k.T.H.,

['ynescekuii B. b., K.T.H.

Taspiticokuii OeparcasHull a2pomexHon02TYHUL YHIgepcumem imeHi /[mumpa
Momopnozo, m. 3anopidxcoics, Yrpaina

Ilocmanoeka npooaemu. Ha CcbOrogHINIHIA JEHb EKOJOTTYHUI
NOPSIIOK HOCUTh aKTyaJbHUU XapakTep, 0 OOYMOBJIEHO BCE OLIBIIUM
3pOCTaHHSIM AHTPONOTEHHUX Ta TEXHOTEHHUX BIUIMBIB Ha KIiMaT Ta
HABKOJIMIITHE CEPEIOBUIIIE, 1110 BeJe JO HETaTUBHUX 3MiH B eKocucTeMi. B
OCTaHHI JAECATHIITTS IHAYCTpialbHO-PO3BUHEHI KpaiHU 3MOTJIHU c(hOpMyBaTH
myJ €KOJOrIYHO BIJIMOBIJAIbHUX BHUPOOHMKIB, $SIKI BIPOBAKYIOTh
HUPKYJISIpHI O13HEC-MOJIEN1 Ta 3/1aTHI 3aKJacTy GyHAAMEHT IS peasizarii
1HIIIaTUBU €BPOIEUCHKOTO COI03Y II0JI0 BIJIMOBHU BiJl BAKOITHOTO MajiBa Ha
KOPHUCTh BIJIHOBIIOBaHUX JKepen eHeprii. Pecypco3aMinHi eHepreTuyHi
MpoIeCH, IO BigOyBarOThCs, (axiBISAMH HA3UBAIOTHCS TJIOOATBLHUM
«CHEPreTUYHUM  TIepexojom», a0,  1HaKIIe, MepexoJoM [0
HU3BKOBYTJICIIEBOi, a00 10 «3€leHOi» eKOHOMikH. ToMy y CBITI
CIIOCTEPITa€eThCsl AUBEpCcUdIKAIlisl €HEPTeTUYHOTO PUHKY, PO3POOISIOTHCS
METOJM BYIJICIICBOT'O PEryJIIOBAHHS Ta aJanTailis HalllOHAJIbHUX €KOHOMIK
10 3MiHM KimiMary [1]. Bee Oublie sk y HAyKOBOMY IOJI1, TaK 1 Ha piBHI
JepKaBHUX 1HIIIATUB 3BYYUTh JCKJIApyBaHHS HEOOX1THOCTI BIJMOBIIHOCTI
NPUHIIAIIAM CTaJOr0 PO3BUTKY B WOTO KIACHYHOMY PpO3YyMIHHI —
CTaOlIbHOMY COILIIaJIbHO-€KOHOMIYHOMY PO3BHTKY, IO HE PYHHYE CBOE€T
IPUPOIHOT OCHOBH Ta 3a0e3mneuye Oe3nepepBHII MPOTPEC CYCHiIbCTBA, 110
aKTyaii3ye yCyHeHHs (POKyCy yBaru y 01K albTepHATHBHHX JKEPEN EHEpTii.

Ocnoeni mamepianu 0ocnioxcenns. HeoOx11HO BII3HAYNTH TOM (aKT,
IO CEKTOp MOHOBJIIOBAHUX JKepenl eHeprii YKpaiHu ciabo po3BUHEHUH,
TOAl SIK Ha CBITOBOMY puHKY udacTtka BJIE 3pocrtae mporsrom kiibkox
JECATHIITh, MPAarHy4Yu 3a0e3MeYUTH €KOJOT1UHICTh, CHEPTETHUUHY OE3IeKY,
3pOCTaHHsI €KOHOMIYHO1 €(DEeKTUBHOCTI, BUKOHAHHS COI[IaIbHOTO YMHHHUKA
Ta 3a0e3Meuyoun 3alHITICTh HACEJICHHS.

Excnepru KoncynbratuBnHoi rpynu npu [enepamsHomy Cekperapi
OOH y pamkax pgomoBimi «EHepretmka st CTaJoro MaiOyTHBOTO»
3a3HAauYaloTh, 0 «EHEPreTHKa IMOCIAa€ MEpIIOpsSIHE MICHE Y MUTaHHSIX
PO3BUTKY, T7100aIbHOI O€3MeKH, OXOPOHU HAaBKOJUIITHBOTO CEPEIOBUIIA Ta
e PO3BUTKY TUCTYOMITTS. YucTi, epekTHBHI, MOCTyNHI Ta HaAiiHI
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JKepena eHeprii € He0OX1THO YMOBOIO IJ100aIbHOTO TIPOLIBITAHH [2].

BuxopuctanHs HEBIJHOBHHMX JKEeped €HEeprii Moxe MIpU3BECTH A0
OopoThOM 3a pecypcd, MO BATUMIMINACI, Y TOMY YHCHI KIIMaTHYHUX
npobiieM. B VkpaiHi sk mkepena TreHepallii €JeKTpUYHOI eHeprii B
OCHOBHOMY BHKOPHUCTOBYIOThCSI Ta3oBi enekrpocrtanmii, AEC, T'EC,
eJIEKTPOCTAHLIi Ha Ma3yTl Ta IHIII, Kl BUIUISIIOTh HIKIJUIMBI PEUOBUHU B
atmocdepy [3].

[Tomryk MOHOBIIOBAaHUX [XKEPENI €HEPrii 31HCHIOETHCS BXKE JIAaBHO.
BinHoBmIOBaH1 JKepesna MOXYTh 3aMIHUTH TPaJAMIIiHI BUKOIHI MaJHWBHI,
3MEHIIUTUA BUKUIW MIKIJJIUBUX PEeYOBUH B aTMocdepy. IcHye kinpka Gopm
B1IHOBJIFOBAHO1 €HEPrii, 1110 BUPOOJISETHCS 3 TAKUX JHKEPEII, sIK COHIIE, BITED,
Oiomaca, a TaKOX reoTepMalibHi, T1JIPOCHEPreTUUHI pecypcH, 010Ta3 Ta piJIKi
BuM OlonanuBa. OHAK Y KOKHOMY BUTJISIII € CBOT MepeBarv Ta HEJIOIIKH.
Jlo HemoJKIB BITPOEHEPTeTUKH MOKHA BIJIHECTU TE, 10 BOHU MOXKYTh
BUKOPHCTOBYBAaTUCA HE Ha BCIA TepuTOpii KpaiHu, a JUIIe Tam, e
NepeBaXaroTh MOCTIWHI BITPH, TAKOXK 37aTHI MOMIUPIOBATH HU3bKOYACTOTHI
KOJIMBaHHA 1 BIOpaiii, 1 MOXYTh NPU3BOAUTH 10 3aru0eii TBapuH. A
BUKOPUCTAHHA BOJHOI €HEPreTUKH Y BEIUKOMY OO0CS31 TaKOX €
HEMpEe3eHTA0eIbHIUM, OCKUIBKH 1€ METOJl JyXKe OOMEeXEeHHH Yy
BUKOpHUCTaHHI. J[0 TOT0 % pO3MIillleHHs CTaHI[i{ 01711 BOAOWM MEPEIIKOIKAE
TUTIOBOTO KUTTS TBAapWH, IO Yy BOJI, dYepe3 IAUHAMIYHUX KOJIHMBAHb
enemeHTiB ciopyau I'EC.

BukopucranHs COHSYHOI eHeprii sl eHepro3ade3neyeHHs: OyIMHKIB
HE BUKIMKAE CYTTEBUX NpPOOJEM y MOPIBHAHHI 3 IHIIUMHU JHKEepeIamMu
BiZHOBJIIOBaHOI eHeprii. Ii HenonikoM Moke GyTH PO30IKHICTH MepiojiB
TEpUTOPIi BUKOPUCTAHHS TaHEJeH, ekl (poTorasbBaHiuHI OCEPEKH IS
COHSYHMX TIaHeJel BUPOOJIAIOTh TOKCUYHI PEYOBUHU, TOMY ICHYIOTh JyXKe
JKOPCTKI BHUMOTH JI0 BHUPOOHUIITBA HAMIBIPOBIAHUKIB ISl COHSYHHUX
(bOTOENEKTPUYHUX YCTAHOBOK, a TAKOX /10 30€piranHs, TPaHCIIOPTYBaHHS Ta
IIK1IJIMBl PEUYOBUHM BiJ BUPOOHUIITBA. DOTOCIEKTPUYHI CHCTEMH MAalOTh
pAIl TepeBar, TakKuX sIK IIBUIKA OKYIHICTb, PO3MIIIEHHS Ha Oyab-sAKiil
MOPOYKHIN IO, BIICYTHICTh HEOOX1THOCTI BUKOPUCTAHHS MaJINBa, PEeKT
3HOCY MPaKTUYHO BiACYTHiH [4].

Ha cporogHimHii AeHb ICHYIOTh MOXKJIUBOCTI MEPETBOPEHHS €HEPrii
COHIII Ha eJleKTpuuHui abo TemwmoBud BuA eHeprii. Jmga 1poro
BUKOPUCTOBYIOTHCS COHSIYHI TIAHENl Ta KOJIGKTOPH ISl  PO3MOMLTY
COHSUHOTO Teruia. [lepeTBopioBaTH COHSIUHY €HEPTiI0 MOXKHA 32 IOTIOMOT OO
MACMBHUX Ta aKTUBHUX CUCTEM. Y TIEPIIOMY BHITQJIKy TEXHOJIOTIS TIOJIATAE
y (papOyBaHHI crieriaabHOT EMHOCT1 y YOPHHU KOJIIp, BHACTIAOK YOTO piIMHA
BCEPE/IMHI HArpiBa€ThCs BIJ MeTany. AJjie HaWUMONIMPEHIUNA Tij 4ac
POEKTYBaHHS CIOPYJ MACUBHUI CIOCIO, i€ 3aCTOCOBYIOTHCS KOJIEKTOPH,
MOTJIMHAIOY1 COHSYHI MPOMEH1 3 HACTYIHUM IEPETBOPEHHSIM B TEIUIOBY
eHeprito. HailOinpmmii monut 3a0e3nedyeThCcsi 3a JOMOMOIOK COHSYHUX
Oarapei, 10 MEPETBOPIOIOTH COHSYHY €HEPril0 Ha E€JEKTPUYHY EHEPTIio.
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HenonikoM cCOHSYHUX TaHENeW € Te, 10 IpH iX MeperpiBi 3HAA0OUTHCS
cucTeMa JIs OXOJI0KEHHS OaTapeit [5].

Bucnoeéku.  ]JluHamika ~ BOPOBa/PKCHHS  Ta  BHKOPUCTAHHS
BITHOBJIIOBAaHUX JKEpeNl Y BUPOOHUIITBI €JIEKTPUKU HOCUTH CTAOUIbHUI
xapaktep — 3 2000 poky moka3HHMK 3MiHUBCS juiie Ha 1,5%, mo He
BIJINIOBI/1a€ CBITOBUM TPEHJAM y rajy3i pO3BUTKY aJbTEPHATUBHOI €HEPTii.
Heo0OximHo BuALIATH TiAEPiB 3aMIIIIEHHS BITHOBIIOBAHUX JIKEPEN EHEPTil y
BUPOOHUIITBI eniekTpuku (puc. 1). Tlomani naHi Jg03BOJIAIOTH 1€ pa3s
HAroJJOCUTH Ha HU3BKUX TEMITaX BIIPOBA/KCHHS BiHOBIIOBAHUX JHKEPET
€HEprii y BITYM3HAHIN €KOHOMILII.

Puc. 1. Ton 12 kpaiH moOA0 BNPOBAXKEHHS BiIHOBJIOBAHUX
JKepes y BUpOOHUITBI eekTpuKkH, 2020 p.
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eHepro3oepexxeHHs.  [Ipobnemu  mexawizayii  ma  enexmpugikayii
mexnono2iyHux npoyecig: warepianu VI BceykpaiHcbkoi HayKoBO-
TexHiuHO1 [HTepHeT-KOH(pepeHLli 3a MiJACyMKaMHU HAyKOBHX JIOCIHIIKEHb
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5. Tpuko3 B. I'anmaBypa M., ITocton FO. O. EneproedextuBHicTh Ta
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YK 620.92; 621.36
BUKOPUCTAHHA COHAYHUX MOAYJIIB

bapcykoBal'. B., K.T.H.
Cymcorkuu Hayionanbruu acpapuut yrisepcumem, m. Cymu, Ykpaina

Enepro30epexeHHsl BIIHECEHO [0 CTpaTEeTiYHUX 3aBJlaHb JEpXKaBH,
OyAy4d OJHOYACHO OCHOBHMM METOJIOM 3a0€3MEYeHHS] EHepPreTUYHOl
O€3MeKH, 1 EAMHUM pealIbHUM CIIOCOOOM 30€pEKEHHSI BUCOKUX JTOXO/IIB BiJl
eKCIIOPTY BYTJIEBOJHEBOI CHPOBUHHU.

Metoro eHepro30epexeHHs, SAK AISUIBHOCTI 1100 IMiABUIIECHHS
€HEepProePeKTUBHOCTI, 3pO3yMiJIa 13 CaMOTO BHU3HAYEHHSI € IiJIBUIICHHS
eHeproe()eKTUBHOCTI BCiX rajy3ei, y BCIX MOCENEHHX, a TAKOXK y KpaiHi B
IJIOMY.

VY Ham yac Tema pO3BHUTKY aJIbTEPHATUBHUX CIOCOOIB OTPUMAaHHS
eHeprii Ayke akTyanbHa. TpaauiiiiHi JKepena CTPIMKO BHUEPITYIOThCS 1
BXKE Uepe3 SKUXOCh M'STAECAT POKIB MOXKYTh OyTH Buuepnani. | Bxke 3apa3
€HEPreTUYHl Pecypcu JOCHUTh JOPOri Ta 3HAYHOIO MIPOI0 BIUIMBAIOTH Ha
€KOHOMIKY Oaratbox aepkasn [1].

Bce 1ie 3mymiye MemikaHIB 3eMJIl ITyKaTH HOB1 3aCO0M OTpHMaHHS
edeprii. I omHuM 13 HaANNEPCHNEKTUBHINIMX HAMNPAMKIB € OTPUMAaHHS
COHSIUHOI eHeprii. Pe3ynbraTom 6aratopiyHoi poOOTH CTaB TaKHii IPUCTPIil,
SIK COHSTYHA OaTtapest.

[lpunmumoM naii coHsYHOI OaTapei € mepeTBOpEHHS eHeprii y
(b oTOETEKTPUIHOMY TTEPETBOPIOBAYI, 110 3aCHOBaHE Ha (DOTOBOIBTATIHOMY
edekTi (poToedexT), Tkuif BUHUKAE Y HEOTHOPITHUX HAIMBIPOBITHUKOBUX
CTPYKTypax MpH BIUTMBI HA HUX COHSIYHOT'O BUIPOMIHIOBAHHS.

Bigomo, mo gotoedekT - 11e BUAPOMiIHIOBAHHS €JIEKTPOHIB PEYOBHUHOIO
I1]T BIUTUBOM CBITJIa 200 OYy/1b-SIKOT'0 €JIEKTPOMArHiTHOTO BUITPOMIHIOBAHHSI.

B cBoto uepry, consuHi 6atapei OyBarOTh HACTYITHUX BUIIB:

MoHokpucTamuHl COHSYHI Oarapei — 11 MOAYJl BIAPI3HAIOTHCS
HalBUILOO  epeKTUBHICTIO — a0 22%. Bucoka eQexkTuBHICTh
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3a0€3Meuy€eThCs 3a PaxXyHOK 3aCTOCYBaHHS KPEMHIIO BHUCOKOTO CTYMEHS
ountieHHs (99999%). ExcrutyaTtamiiiHuii TepMiH mepeBHINye 25 pPOKiB 1
BTPATH €HEPrii MPOTATOM TEPMIHY CITy:KOU CTaHOBIATH MeHIe 20%.

- Tlomikpucramiyai coHA4yHI OaTapei — Taki MOAYJIl MarOTh
epextuBHICTh 10 18%. Humxua edhekTUBHICTD MOB'A3aHI 3 BUKOPUCTAHHSAM
K MEPBUHHOIO KPEMHII0 BHCOKOTO CTYNEHsI OYHMIICHHS, a I BTOPUHHOI
cupoBuHH. l[[ina Oarapei 3 MOMIKPUCTAIIYHUX MOMAYJIB, TMOPIBHAHO 13
CHUCTEMOI0 3 MOHOKPHCTAJiYHMX MOMYTiB, HW)XYa y pPO3PaxyHKy Ha
OJIMHUITIO MOTY>KHOCTI (0113bK0 10%).

Comnsiuni Oartapei 3 ypaxyBaHHAM aMOP(PHOTO KPEMHIIO — €PEKTUBHICTh
TaKoi COHSYHOI Oarapei cTaHoBUTH 5-6%. HaliToHmi mapu KpemHiro
HAIMWJISIOTHCS Y BaKyyMI Ha CKJIO, IUIACTUK a00 (oJIbry 3 BUCOKOSKICHOTO
MeTaldy Ta 3aXUINAIOThCs MNOKPUTTSIM. Ll TexHonoris BiAPI3HAETHCS
HU3BKOIO €HEpPro- Ta TPYJIOMICTKICTIO, a, OTXKE€, 1 BIAMOBIIHOI I[IHOIO.
HesBaxatoun na Husbkuit KKJI, Momyni 3 aMopdHOTO KpeMHIIO OUIBIIT
e(eKTUBHO BUKOPUCTOBYIOTh PO3CISIHE COHSYHE CBITJIO, @ TIPU HarpiBaHHI
CJIEMEHTIB BHXIJl €IEKTPOCHEPTii OUTBIINHN, HIK Y KPUCTATIYHUX MOJYJIB y
MOAIOHUX YMOBaX.

J10 OCHOBHHUX €JIEMEHTIB COHYHOTO MOAYJISI BIAHOCSATHCS:

- 3arapTroBaHe¢ CKJIO, IO 3amo0irae IONIKOKEHHIO COHSYHUX
€JIEMEHTIB y TMpOLECi TPAHCIOPTYBAaHHS, MOHTAXY Ta €KCIUTyaraiii
COHSIYHOTO MOJYJISI.

- MoHokpucTraniudi ab0 TOJIKPUCTAIIYHI COHSYHI €JIEMEHTH, IO
MEPETBOPIOIOTH COHAYHE CBITJIO HA €JIEKTPUYHY €HEPTIIO.

- [lmiBKa, 1m0 JaMiHye, TE€PMETU3YE COHSYHUN MOJIYJb 1 3a0e3nedye
JOBTU TEPMIH CITyKOH.

- TunpHa TUIIBKA 3aXUIA€ TUIBHY CTOPOHY BIiJl TOIIKOJXEHb Ta
3a0e3neuye J0JJaTKOBY T€pMETU3AIII0 COHIYHOTO MOJTYJIS.

- PosnoninbHa kopoOka 3 miomamu 3abe3leuye BHXiJ KOHTAKTIB Ta
MIHIMI3Y€ BTPATH MOTY>KHOCTI IPH 3aTIHEHH] COHSYHUX €JIEMEHTIB MOJTYJIS.

- AHOTOBaHM# PO 1IIb CTBOPIOE T0JIATKOBI XapaKTEPUCTHUKHU MIITHOCTI
1 Ma€ MOCaIKOB1 MICIISI 111 3DYYHOCTI MOHTa)Ky COHSTYHOTO MOJTYJIA.

BaxnuBoio mepeBaroro CHCTEM COHAYHOI (DOTOCHEPreTUKU €
BIJICYTHICTh BUKH/IIB BYTJIEKHCIIOTO Ta3y B MPOIECi pOOOTH CUCTEM, IIO €
TOJIOBHUM €KOJIOTIYHUM aCHEKTOM CBhOTOJICHHS. XO04a HENpsiMi BUKUAH
IPUCYTHI Ha 1HIIUX CTAIAX >KUTTEBOTO IUKIY CUCTEMH, (POTOETEKTPHUUHI
TEXHOJIOT1] T'eHepylTh Habarato MeHmIe BUKHUIAIB Ha ['BT ewneprii, mo
BUPOOJISIETECSA MPOTATOM YCHhOTO KUTTEBOTO LMKy, HDK TEXHOJIOTII, IO
BUKOPUCTOBYIOTh TPaAWIiiHI BuaAM manuBa. Sk miHiMym 89% BUKUIB,
MOB'sI3aHUX 13 BUPOOHUIITBOM €HEPTii, MOYKHA OYJ10 0 311001 TH, 3aM1HUBIIH
TpaJulliiHI JpKepelia eHeprii Ha (PoToeIeKTpUYHI.

3BUYAITHO K BUKOPHUCTAHHS COHSYHUX MOJYJIIB Ma€ CBOi NEpeBarv Ta
Heo01iku. OCHOBHOIO TTPOOJIEMOIO Y BUKOPUCTAHHI MOAYJIIB € HE 3aBXJIU
BIJIMOBIAHI KJIIMaTHYH1 Ta MOTro/IHI yMOBH. B YkpaiHi /711 BCTAHOBJICHHS Ta
BUKOPHUCTAHHS COHSYHMX MOJYJIIB HAWOLIbIIE MiIXOAUTh XEPCOHChKA Ta
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[TonTaBchka 06s1acTi. YCTaHOBKA COHSAYHUX MOAYJIIB CYTTEBO 3MeHIIUIa O
eKOJIOTIYHY mpoOsieMy B JaHOMY pErioHI Ta 3HH3WIa O BUTPATHICTH
OIO/KETY HAa CUCTEMHU €HEPro3a0e3NeUCHHS.

Cnucoxk suxopucmanux 0xcepen
1. Manspeako B. A. Enepreruka i HaBKONWIIHE cepemoBuiie. X.:
BugaBHUNTBO CAT'A, 2008. 364 c.

UDC 620.1
FRICTION AND SURFACE PHENOMENA IN TRIBO-COUPLING

Viunyk O., sin. teacher

Khokhlov D., student 31 sAI

Dmytro Motornyi Tavria state agrotechnological university, Zaporizhzhia,
Ukraine

Expanding the scope of knowledge in the field of physics, chemistry
and mechanics leads to an understanding of the complexity of the structure
of the surface layer, which consists of a defective layer of solid material
formed during its processing, oxide films, chemisorbed and adsorbed layers

(Fig. 1).

1 — basic material; 2 — zone of elastic deformations; 3 — zone of plastic
deformations; 4 — textured layer; 5 — a layer of oxides and surface
compounds; 6 — boundary layer; 7 — hydrodynamic zone; 1-6 — in a solid
body; 7 —in liquid

Fig. 1. Physico-chemical phenomena in triboconjugation

Joint consideration of molecular forces and deformability of the
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boundary layer led scientists to formulate the concept of the "third body" in
contact, the boundary layer of the lubricating medium with adjacent films on
solid contacting surfaces is considered as one of the main factors of
interaction [1]. The emergence of highly effective physical methods
(scanning electron microscopy, spectroscopy) of studying the structure and
composition of the surface layers of solid bodies made it possible to obtain
fundamental results that can be used to describe wear as a dynamic complex
of processes of destruction of original structures, formation of new structures
and their destruction. This gave impetus to the creation of the theory of
frictional interaction based on the description of mass transfer processes
during friction. The structure of the transfer film is characterized by
significant heterogeneity, a larger number of pores, which are micro
reservoirs for the lubricant. Finely dispersed metal particles with an active
surface serve as centers for the creation of polymer-like products. The
presence of surface-active substances in the contact zone leads to a special
frictional interaction characterized by a colloidal system of particles in the
lubricant and structural transformations on the separation surface. This leads
to the rapid adaptation of the friction pair and its transition to a stable mode
of operation [2]. A change in the mode of friction or the properties of the
surface layer significantly affects the amount of wear and the force of
friction. During friction, the roughness of the boundary surfaces perceives
both elastic and strong local plastic deformations with a disruption of the
structure and the appearance of dislocations. As a result, the free surface
energy increases and the contact zone receives a state of strong activation,
which is accompanied by the emission of electrons, the transformation of
substances, and the activation of chemical reactions. Modification of friction
surfaces is a chemical saturation of surfaces in the process of friction itself.
The process of selective transfer can be attributed to chemical modification.
Chemical modification of friction surfaces depends on the presence of
chemically active substances in the lubricant, which, interacting with metal
surfaces, prevent adhesion and increased wear. The wear resistance of
surfaces depends on the ratio of the rate of abrasion of modified layers and
their formation in the friction process, the physical and chemical properties
and dimensions of these layers (thickness and depth) [3].

Thus, by purposefully changing the external conditions, composition
and nature of the lubrication, it is possible to change the properties of the
friction surfaces in the desired direction.
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V]IK 373.1
MOJEJIb JE3TH®IKYIOYOT' O UV-C MOBLJILHOT'O POBOTY

Cim . I, k.T.H.,

A3zapxos O. FO., n.mMen.H., K.T.H.

JBH3 «Ilpuazoscekuii OepoicasHuti mexHiyHull yHigepcumemy, m. /[Hinpo,
Ykpaina

Ilocmanoeéka npoonemu. 3aOpynHeHi Bipycamu, OakTepisiMu 1
rpubKaMy MOBEPXHI € OCHOBHUMH JKepenaMu mepedadi xBopoO. {oOpe
PO3BHHEHI (PI3UKO-XIMIUHI J€31H(QIKYIO4Yl METOAM 3HAWIIIM IIHPOKE
3aCTOCYBAHHSI JJ1sl 3SHUIIEHHS 200 1HAaKTUBALlll MaTOr€HHUX MIKPOOPTaHi3MiB
y HaBKOJMIIHbOMY cepemoBuill [1]. 3a3Buuait ajis  Je3aKkTUBALlii
BUKOPUCTOBYIOTHCS AKOPCTKI XIMIUHI PEYOBUHHU Ta BIIOUIIOIOUN 3aC00H, aje
¢()EeKTUBHICTh PYYHOT'O OUYHIIEHHS METOJOM MHTTS 1 PO3IUJICHHS 3aJICKUTh
BiJl TPYJIOBOI MailCTEpHOCTI, 4acy 1 4acTOTHU OuMIleHHA. JlocuTh 4acrto
JIOCTYIIHI 30HU 1 BUCOKI TAaKTUJIbHI TTOBEPXHI CTAIOTh OCHOBHUMHU TOUYKaMHU
JUIsl pocTy 1 mommpeHHs Oaktepiit [2]. Viubrpadioner (YD) € omniero 3
HOBHUX TEXHOJIOT1i, SIka MOKe 3a0€3MeUUTH BUPIIIIEHHS MPOOJIeMH CaHITapii.
Y®-cBitino mae GakrepunuaHi eektu, ki Oynu po3kputi B 1903 poru
Hinscom ®dincenom [3].

Ocnoeéna wuwacmuna. B OCTaHHI KiJbKa POKIB BIOCKOHAJICHHS
aBTOMAaTH3AIlli MPU3BEJIO 0 PO3BUTKY CEPBICHUX POOOTIB 1 X 3aCTOCYBaHHS
B MenuuHiil cdepi Hag3BHUAWHO 3pocTae. Y pO3BUHEHUX KpaiHax Oarato
CydyaCHHMX  3aKJIaJiB  OXOPOHH  3/I0pOB's  OCHaIleHI  poboTamu-
ne31HpIKYI0UNMHA alTb()OISATHBAMHU.

Po3poOka mpuctporo mnepexbavana Tpu etanu: 1) OydiBHHIITBO
KOHCTPYKIIli, 2) eJNeKTPOHHE CKiadaHHi 1 3) mporpamyBaHHS
MIKpOKOHTpoJiepa 1 MoOutbHOro monatrky. Yorupu namnu UV-C Oynu
3'€JlHaHI MO KOJIy Ha HepyXxomiil koioHii. LleHTpanbHa HepyxoMa KOJIOHA
pO3MillyBajacsi Ha NEpPEeCcyBHIM pami, a B i1 HMIKHBOMY KIHII KPINMHIacs
KOpOOKa JjIs1 pO3MIILIEHHS OJIOKY yIpaBJIiHHS.

Ha puc. 1(a) HaBeneHo ckiiaganbHe KpecieHHs. Jlerka craneBa KoJioHa
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(1) dikcyeThes 3a TOMOMOTO0 MEXaHIYHUX KPITJIeHb (2). Y HUKHIM YacTHHI
miei 6a3m  Oyno poO3MilIEHO YOTHpU 00epToBHX Kozeca. Hakomo
HEHTPAJIbHOI KOJIOHU KPIMUIUCS YOTUPHU TpuMadi jamm (3) 3a 10IOMOroko
ctsokok. Yotupu cBitwibHUKE T8 GL UV-C notyxkHuictio 30 Bt (4) Oynu
npukpimieHi B Tpumaui. bnok ympasminas (5) OyB BCTaHOBJICHHH B
aKpuJIOB1M KOpoOIll BHU3Y. BHH3Y OyB NpuUKpiIIeHui nepeB'sHuii kapkac (6)
Uit miATpuMKy  coHstyHoi maHem (7). Ha pucynky 1(6) mpuBeneHo
130METPUYHHU BUTJIS poOOTa.

OCHOBHUMHU €JE€KTPOHHUMH KOMIIOHEHTaMH pO3pO0JIEHOTO OJIOKY €:

- MoOuUIbHA IaTgopma;

- yotupu Y®-namnu notyxHicTio 30 BT, BcTaHOBNEHI B Kpyriii
KOH(Diryparii;

- Arduino UNO;

- akymyJssTop Ha 12B;

- consyHa naHenb 10B;

- JIaTYMK BUSBIICHHA yibTpadioleTy;

- PIR-maT4uk;

- YJBTPa3BYKOBHUH JaTUUK.

Puc. 1. Cxematnunuii Buriasag Y ®-C ge3ingikyro4oro MoOLIbHOTO
poodory

Bucora arperaty craHoButh 1 Merp mnpu npuOIu3HIA Ba3i 3 Kr.
Axkymynsatop Ha 12B 3apskaeTbcs BiJ COHSIYHOI MaHENl, SIKa >KUBUTh
MIKPOKOHTpoJiep. Arduino € OCHOBHUM €JIEMEHTOM, SIKHW Ja€ MOXIJIUBICTh
BKJIFOUEHHS a00 BiAKIt0ueHHs Moayst Bluetooth, Y ®-namn 1 npuBoauTs B
pyx pamy. Pamkoro MoxxHa kepyBatu uepe3 cucreMy Android 3 OutbII HiK
10 metpiB 3a nonomororo moayJsi Bluetooth. I1lo6 3axuctuTy mpucTpiii Big
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nepemko, Oylo BCTAaHOBJIEHO JBa YJIbTPa3BYKOBUX JaTuuka. Takox OyB
nonanuii PIR-natumk, B AkocTi 3ax0qy Oe3meKku JUisl BIAKIIOUEHHS Jamil,
KOJIM JIFOJIMHA 3HAXOAUTHCA MOPYHY.

Po3pobnena nesingdikyroua cuctema BukopuctoBye udoTupu UV-C
Jamnu, 3MOHTOBaHI mo koiy. Koxkna namma mae mnortyxsicts 30 Bt
BIANOBIAHO 10 crneuudikaniii BupobHuka. /[o3a onmpoMiHEeHHs, OTpUMaHa
BiJl MPPUCTPOIO HA 3aJaHii BIJCTaH1 BiJ poOOTa, 3aJEKUTh BiJl MOTY>KHOCTI
P(mBm) 1 yacy onpoMiHEHHS ¢ (¢) BUKOPUCTOBYBAHHUX JIaMII 32 HACTYITHUM
(1) piBHsiHHAM [4]:

p=_2 (1)
2rLr
ne L — nosxxuna nammu, L= 91 cwMm;
¥ — BIICTaHb BiJl JKEpelia BUIIPOMIHIOBaHHS, 7= 76 cM.

_ 30e"-14
2-3,14-91-76
EHeprist Ha IIONIy B JaHMA MOMEHT 4acy € sicKpaBicTio (MKBT/cM?).

Sckpasicts B, mo BupoOnsieTscs mamMiioro Ha BiAcTadl 76 cM, MOxe OyTu
po3paxoBaHa HUXKYE 3a hopmyroro (2) [4]:

— ) Jannu , (2)

=9,670mBmc / cm® =9,670 moc / cm?

430
43,1476
Hoza UV-C, neobxigna nns crepuiizamii 90% Bipycy Ta OaxTepiid,
komuBaeTbesa Bim 2000 go 12000 mxBr/cm?® (2-12 mBr/cm?), Tomy 3a
nornomororo 3Hayenus Dy, =10,6 MBtc/cM?, yac OMpOMiHEHHS MOMKHA

=1,645muBm | cm®

BUPA3UTHU TaK piBHAHHA (3):

D
T=—t, 3
B €)
7=220 _ 6 44c
1,645

VY upoMy pocuimkeHHi po3pobiena moOuibHa ycraHoBka UV-C Ha
COHSIYHMX OaTapesx Moxe BUpoOisTu 103y 9,670 mJlx/cm? Ha Bincrani 1
MeTp 3a 14 ¢. BinnosigHo 10 po3paxyHKoBoi sckpasocTi 1,645 MBt/cM?, g
cuctema Moxe Ae3iH(piKyBaTu MOBEpPXHIO y 1 M? Bij maToreHis 3a 6 Cek.
OTsxe, MOOIIBEHMI POOOT MOsKe Je3iH(piKyBaTH IpUMilIeHHs momeo 10 m?
3a 288 cek (4,8 xB) 0e3 mepemikoj. YmpasiiHHS pyxoMm Ha 6a3i Android
MOYHA BUKOPUCTOBYBATH JIJIs1 30€pEKEHHS Yacy B 3aJlaHOMY Jlialla30Hi.

Bucnosexu. Y naniii poOOTI NMpeACTaBICHO MPOSKTYBaHHS 1 PO3pOOKY
MOOUTBEHOTO JIe3iH(piKyrodoro po6oTy Ha 6a31 Arduino Uno. Po3poOiennii
OPOTOTUN MIT Je3iH(]iIKyBaTH MOBEPXHI B PO3YMHI TEPMIHM O€3 y4acTi
JIIOJIUHU. 3aBASKA YOTUPHOM JlamiiaM notyxHicTio 30 BT 1151 cuctema mosxe
nesindikysaru KiMHary miomero 10 M? Bcboro 3a 4.8 XxB 6¢3 BUKOPHCTAHHS
MIKIJJIMBUAX XIMIYHUX PEUOBUH Ta BiAOUTIOIOYMX areHTiB. CucTema Moxe

TaBpiNCbKMI AeprKaBHUIM arpOTEXHOOTNYHMIA YHiBepcuTeT imeHi muTpa MoTtopHoro 160



IV Mi*KHapoaHa HayKOBO NpaKTMYHa KoHdepeHL,in 01-25 nuctonaga 2022 p.

BUpoOIsATH 103y 9,670 MJx/cM? Ha Bifctani 1 Merp B Mexax 14 c. Lle
3Ha4YeHHs NpuOIM3HO Habmmkaerbea 10 10,5 MBT1/cM? 32 iHTEHCUBHICTIO
0,75 mMBt/cm? 3a cekynay, Bumipsre patuukoMm UVM 30A. MoGinbHuii
poOoT ocHameHuii Takok PIR-matumkom miis 3axucty mromged Bim il
ynbTpadionety. Pobora MokHa JeTko KepyBaTu 3 O€3MeYHO BiICTaHI yepe3
Moayib Bluetooth.

[IpencraBiaenuit nu3aiiH MOKHA JIETKO MaclITaOyBaTH, INUISIXOM
Moaudikaiii CcTpyKTypu (momaBaHHs Ouibiioi Kimbkocti UV-C nmamn),
BJIOCKOHAJICHHSI MPOTrpaMyBaHHs (peJaryBaHHs BIAKPUTOrO BUX1THOTO KOy
miatd  Arduino) 1 jgojgaBaHHS OUIBIIOT KUTBKOCTI (YHKIN Oe3neku
BIJIMOBITHO 7O BUMOT CIOKUBAYiB, OFOKETY Ta BIPYCHOTO HaBaHTAYKEHHSI.
Taki ne3iHQiKyoul IPUCTPOi 3 BIIKPUTUM KOJOM MOXKYTh 3alIPONOHYBATH
3HAYHY €KOHOMIIO B MOPIBHSIHHI 3 AHAJIOTIYHUM (IPMOBUM KOMEPILIHHUM
o0JaTHaAHHSIM.

Cnucok euxopucmanux oxcepen

1. Boyce J. M. “Modern technologies for improving cleaning and
disinfection of environmental surfaces in hospitals,” Antimicrob. Resist.
Infect. Control, vol. 5, no. 1, p. 10, Apr. 2016, DOI: 10.1186/s13756-016-
0111-x.

2. A. Guridi, E. Sevillano, I. de la Fuente, E. Mateo, E. Eraso, and G.
Quindos, “Disinfectant activity of a portable ultraviolet C equipment,” Int.
J. Environ. Res. Public. Health, vol. 16, no. 23, 2019. P. 4747.

3. “The Nobel Prize in Physiology or Medicine 1903 NobelPrize.org.
URL: https://www.nobelprize.org/prizes/medicine/1903/summary/
(accessed Mar. 19, 2021).

4. M. U. Owens, D. R. Deal, M. O. Shoemaker, G. B. Knudson, J. E.
Meszaros, and J. L. Deal, “High-dose ultraviolet C light inactivates spores
of Bacillus atrophaeus and Bacillus anthracis sterne on nonreflective
surfaces,” Appl. Biosaf., 2015vol. 10, no. 4, Pp. 240-247.

VJIK 620.9

AJBTEPHATUBA JIJISI TPAJULIMHUX CIIOCOFBIB
OTPUMAHHS EHEPTII

Kopmnienko €. 1O., cryn.,
bapcykosa I'. B., k.T.H., 101I.
Cymcorkuu Hayionanbruu acpapuutl yrisepcumem, m. Cymu, Ykpaina

Po3BUTOK TeXHONOTIH BIIOYBAETHCS 13 MIAIEHOK MIBUJIKICTIO, @ TOMY
MEPCHEKTUBH JUIsl 3aJI0BOJICHHS MOTpPeO B ENEKTPUYHIA eHeprii IojHsS
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30UIBIIYIOTECS, HE JMBJSYUCh HAa T€, IO 3BUYHI JO I[LOTO TPaIUIlIiHI
JDKepena B JESKHX 13 KpaiH yXe B MepeBaKHIM OLIbIIOCTI 3aMiHEHI Ha
HETpaIUIIiHI.

[3 nmitoyoro meperniKy anbTepHATHUBHUX JKEped €Heprii cydacHa
JIOAWHA BUIUIUTH COHSIYHI MAHEN1, COHSAYHI KOJIEKTOPH, BITPOCHEPTeTUYHI
YCTAaHOBKUA (K BEPTUKAIBHO-OChOBI, TaK 1 TOPU3OHTAIBLHO-OCHOBI),
010yCTaHOBKH, T1IPOCTEKTPOCTAHIIIT TOIIO. Takuii 3BUUHUI TIEPETTIK JPKEePE
€Heprii, 10 MOXYTb, B IEBHIN Mipi, 3aMIHUTH TPAAMIIIIHI JIKepena eHeprii,
€ CTaHJAApTHUM Ha0OpOM A THX, XTO YK€ MPOTITOM TPHBAJIOTO YacCy
31MCHIOE KUBJICHHS YCiX €IEKTPUYHUX MPUCTPOIB BiJl €HEPTIi COHLISA, BOJIU
abo BITpY.

OpHak, akTyaJIbHUM MTMTAHHSIM 1 Ha ChOTO/HI € MUTaHHS €(PEKTUBHOCTI
JAHOTO PIIIEHHS — PIMIEHHS NepeXoAy BiJl TPAAULIMHUX JKepea eHeprii B
JIOMAIITHIX YMOBaxX Ha aJIbTepHATHBHI JpKepena eHeprii. Yu Bce Tak mpocTo,
K 37a€TbCS HA MEPUINH MOTIISA.

BingMiHHOIO TIepeBarow TpaauIliMHUX JDKepell eHeprii, ToOTo Ti€i
SJIEKTPUYHO1 €HEprii, 0 HAJAXOAUTh JI0 CIIOXKUBAaYa BiJl TpaHC(HOPMATOPHUX
mijcTaHmii € ii Oe3nmepebiliHICTh. X0Ya, OCTaHHE CHOTOJIHI MOXE OYyTH
crnipguM nuTaHHAM. OJHaK, PO3TIIAJAI0YM BUKOPUCTAHHS COHSYHUX
naHesjaeil B JOMAIHIX yMOBaX CIIOKHBa4yeM, OJpa3y BUHUKAIOTH KiJIbKa
NUTaHb, AKI € OAHOro Xapaktepy. [luTaHHsS monsrae B yMmoBax, Je
BCTAQHOBIIIOIOTHCSI YCTAHOBKHM ~ QJbTEPHATHBHOI CHEPTeTHKH, I1HIIMMU
CJIOBaMHU, - KJIMAT perioHy. SKIo 1e perioH 31 CHEeKOTHUMHU THSMH,
KUIBKICTh SIKMX € 3Ha4HO OUIBIIOI 3a KUIBKICTh XMapHHUX [HIB, TO
NIEPCIIEKTHBA B yCTAHOBII COHSYHUX NaHeneH €. Te ) came MOKHA TOBOPHUTHU
1 PO BITPOEHEPIeTHYHI YCTAHOBKHU. T1 PErioHU, SKI XapaKTepU3YIOThCS
BHCOKOIO IIBUKICTIO BITPIB, 3/1aTHI 3a0€3MeYnTH (PYHKI[IOHYBaHHS BITpSIKA.
Opnak, He 3aBXAM Taka ajJbTepHaTHBa MOxke OyTu edextuBHO0. Cripasa,
SKpa3, B KIIMaTUYHUX yMoBaX. HasiBHICTh HEOOX1THOTO COHSIYHOIO CBITJIa
a00 J0CTaTHLOI MIBHJKOCTI BITPY MOXYTh BUPIIIUTH JaHE MHUTaHHS, a
perionu, e TakuXx YyMOB HEMae, - HE MOXYTb NpPETCHIyBaTU Ha
BIIPOBAPKEHHS TAKOTO BUJY aJIbTEPHATUBHOT €HEPTTIi.

AKTyaJlbHUM TIMTaHHSM Ui JIOMAalllHIX YMOB ICHYBaHHSI €
BCTAHOBJICHHSI OKPEMHX MOJYJIB COHAYHUX MaHenel 3 Hanpyrowo 12 B. Yu
€ 1e e(peKTUBHUM pIMICHHSM 3 TOYKH 30py 3MIIIAHOTO KOPUCTYBAaHHS
CJIEKTPUYHOIO €HEPri€r0, TOOTO OTPUMAaHHA YaCTUHU €Heprii 3 Mepexi, a
YaCTHHHU €HEPrii 3 BIIHOCHO JEIIEBOTO OJHOr0 Moayo Ha 12 B?

[lonepenne nmuTaHHS € BIAKPUTUM 1 TMOJSITae y TOMY, IO came
CHOXKMBA4  EJIEKTPUYHOI EHeprii Xode MAKIIUATA 10 JDKepelna
albTepHATUBHOI eHeprii. HacTynmHMM MNUTaHHAM € TOTYXKHICTh MaHel,
€EMHICTh aKyMYJATOPHOI Oarapei, MOTY>KHICTh 1HBEPTOpY 1 T. M. SIKIIO
po3MIIsiIaTid  JaHy CHUCTeMy caMe Uil  (YHKIIOHYBaHHS 3 METOIO
NIJKIIOYEHHS JIMIIEe OJHOr0  CIOKMBada, HAMpUKIAZ, HAcoCy 4YH
XOJIOJUIBHUKA, TO 3a MPABUJIBLHOTO PO3PaXyHKYy 1 HaJEKHOTO Miadopy
CTPYKTYpHUX €JEMEHTIB CHUCTEMH YTPUMAaHHA OJHOTO CIIOKHBaya
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€JICKTPUYHO1 €Heprii BiJl COHSYHOI naHesi Ha 12 B € moxxnuBum. [1pu nibomy,
CHI BIAMITUTH, MO0 PO3PAXyHOK BEIETHCS HA 1J€AIbHO COHSYHI YMOBH,
KOJIM KUIBKICTh XMapHHX Ta JOIIOBUX JHIB € MIHIMAJIBHOIO.
AJNbTepHATUBHI JKEpeNla €Heprii XapaKTepU3yHThCS OTPUMAaHHSIM
eHeprii, 1Mo € OE3KOIITOBHOIO, Ta HE 3aBJaBaTH, MPH LbOMY, LIKOAU

HaBKOJMIIHBOMY  CEpPEIOBHILLY. [Ipore, 3a0e3MeYeHHs]  HUMU
0e3nepeOitHOCTI HEe TApaHTOBAHO HIYMM 4yepe3 MOCTIHHY 3MiHY MOTOJHUX
YMOB.

TakuMm yuHOM, 30UJIBLIEHHST BUKOPUCTAHHS albTEPHATUBHUX JDKEpPEN
€Heprii 3BOAUTHCS J0 HE3aJICKHOCTI BIJI MEPEXi, OJHAK, OJHOYACHO, O
3aJIE’KHOCTI B1Jl IOTOJHUX YMOB Ta KJIIMaTy B LIJIOMY.

V]IK 620.92

OPTI'AHIBAIIIMHA MOJIEJIb OB’€JTHAHHSI 3
EHEPI'O3ABE3NEYEHHS CLJIbCBKUX TEPUTOPIN HA
OCHOBI MICHHEBHUX BIAXOAIB BIOCUPOBUHHU YN
BUPOHIEHUX BIOEHEPI'ETUYHUX KYJIBTYP

Bepewmenuuk H. B., x.1.H.,

Muponenko B. I'., 1.1.H., npod.

Incmumym mexauiku ma asmomamuku acponpoMucioso2o SUpoOHUYMEa
HAAHY, cum. [nesaxa, Kuiscvka 061., Ykpaina

B cyuacHuX eKOHOMIYHHMX Ta MOJTITUYHUX YMOBAX YKPAiHCHKOMY CEIry
NOTPiIOHO 3MIHIOBAaTH TPAAMINIHI MiIXOIU O CBOTO €Hepro3abe3nedyeHHs
BiJl IIEHTPATI30BAHOTO 10 aBTOHOMHOTO. OCHOBHI NMPUHIUIIN (HOPMYBaHHS
TaKuX CHCTEM — HaJIMHICTh, EKOHOMIYHA Ta €KOJOTiYHAa €(EKTHUBHICTb.
KitouoBUM €leMEHTOM TaKUX CHUCTEM MaloTh CTAaTU BiJIHOBIIOBAIBHHI
mxepena eneprii (BJIE — mpupoiHi Ta BmacHOTO BUPOOHUIITBA).

Cepen npuponuux BJIE HaliGiabIn HamiiHUM JKEpEsioM Ui YMOB
YkpaiHu € eHeprisi COHSYHOro BUIpoMiHIOBaHHs. COHSYHI TIaHeNl 3/1aTHI
BUPOOJISITH B YMOBAX Pi13HUX perioHiB Ykpainu 110 3,3 kBT rogun eneprii Ha
100y 3 KO’KHOTO KBaJPaTHOTO METpa.

BJIE BnacHoro BupoOHuLTBa (010MaanMBO) NOAUIAIOTHCS Ha TpU
OCHOBHI BUJIU: TA30MOI10HE, piJIKE 1 TBEp/ie. 3 MO3UI[IN pi3HOMaHITHUX cep
1 CKJQJHOCTI OpraHizaiii 3acTOCYBaHHS, JOCTYIMHOCTI CHPOBUHHU 1
MO>KJIMBOCTEH HEOOXITHOTO OOCIyroByBaHHS TEBHI TNEpeBarM B yYMOBax
CUTBCBKHX TEPUTOPIN Mae TBepIe 010MaInBo.

CupoBUHOIO JJIs1 BUPOOHHUIITBA BJIACHOTO TBEPJIOTO OiomaIuBa MOXKE
OyTH HE3epHOBa YacCTHHA ypoxkaro (30Kpema coJioMa 3e€pHOBHX, cTebJia
KYKypY/ZI34, COi, COHSIIHHKY TOIIO), OaraTopiyHi 37aKOB1 (HANpUKIAJ,
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MICKaHTYC) Ta AEPEBHI KYJbTYpPH.

Jlns1 BUpIIIEHHS COIIAIbHO-EKOHOMIYHOTO 3a0€3TMeYeHHs ClITbChbKUX
TEPUTOPiil BIIACHOIO €HEprie€l0 3 OI0OCUPOBUHHU, MOTPIOHO 00’€nHATH
3ycmiuis 60aratbox ydacHukiB (puc. 1). [lumu ygacHukamMu MOXyTh OyTH
pi3HI OpraHi3amiiHO-TIpaBOBl Cy0’€KTH: MICIIEBI OpraHW BIagd Ta
cCaMOBpSAyBaHHS, 00 €IHAaHI TEPUTOpiadbHI CUIBCHKI YH CEIHUIIHI
rpoMaay, HayKOBl Ta HaBYajbHI YCTAaHOBH, MEpPepoOOHI MIANPUEMCTBA,
BUPOOHUKH EHEProreHepyrvoro ooOjaaHaHHs, (IHAHCOBI CTPYKTYpPH,
BUPOOHUKHU ClIbCHKOTOCIOAAPCHKUX MAIIMH Ta OOJiaJIHAHHS, MepPepoOHi
HINPUEMCTBA TOIIO. MeToI0 IXHBbOro 00’ €IHaHHA Ma€ OyTH CTBOPEHHS
CIPUATIMBUX YMOB JJisi BHUPOOHMIITBA, NPOCYBaHHS U peanizamii
CHEePreTUYHOi MNPOAYKIi (B TepIly Yepry TEImaoBOi 1 eJeKTPUYHOI
eHeprii), BIPOBAKCHHS 1HHOBAIlIM, a TaKOX 30UIBIICHHS JOXOJdIB yCIX
YJaCHUKIB 00’ €JHAHHS. IX 3aBIaHHAM € 3a0€3MeUeHHs CTAIO0CTi HagaHHS
MOCJTYT HACEJICHHIO 10 €HEePro3a0e3NeYeHHI0 TePUTOPIN, MePepOo3MOIiTy
OIOHKEeTy €KOHOMIT Ha BUPIIICHHS COI[1aJbHO-€KOHOMIUYHUX MpoOeM

MicueBi opranu

BJIaau Ta
CaMOBpSITyBaHHS
Iepepoti CiTbChKi un
: CeJHIITHI
M AIpUEMCTBA =
rpoMajau
SAnpo 06’eqHanHs, 0 06'€qTHYE:
IiznpuemcT-Ba HayxoBwuit mapk (ATpoTeXHOIapK):
BrcTaBKOBO-/IeMOHCTpaNiHHAN TIEHTP 3 .
C-T' MalIMHOOY e oy Hayxosi
AyBaHHA Ta CiNbCHKOTOCIIOAAPCHKOT TEXHIKM Ta IHIIHX YCTaHOBH
arpocepBICy IHHOBAIIHUX ToBapiB. [Tixpo3miim 3

pearizanii CniIbHIX 1HHOBAI[IHAX
TIPOEKTIB.

IukyGarop arpo6izHecy. Hap4yaipHuii IeHTp
3 IUCTaHLIHUM HAaBIAHHSM.

Koncantunrosuii neHTp

(nopamua ciy:x6a). BupoOuuku
Bui HaByaisHI TEIUIOTeHE-
3aKIaau pyrodoro
oOJIaTHAHHS
ATpOXOJIIUHTHA . .
p AUHTY dinaHcoBi
Ta (pepMepChKi
CTPYKTYpH
roCIoIapcTBa

Puc. 1. OpranizamiiiHa MoJejJb 3aJy4eHHSI BCiX MOXKJIMBHX
YYACHMKIB NepeBeleHHs CilbCbKHX TEPHUTOPii HAa BiIIHOBJIIOBAJBHI
JsKepesia eHepril.
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MICIIEBOI TPOMAaH, CTBOPEHHSI HOBUX POOOYHX MICITh, 3ATyYCHHS MiCIICBOTO
HACeJICHHS JI0 3a0e3MeUeHHs €HeProOIaJHOTO CTIOKUBAHHS €HEPTETUIHUX
pecypciB,  HaJaroJpKEHHS  CIIBIOpaIll MDK  IHIIMMH — TaIy3¢BUMH
00’ eTHaHHSMH, a TAKOK (PopMyBaHHs TIaTGopmu, TOOYT0BAHOT Ha 3acagax
CHIBMpAIli JJIsl BUPIIICHHS 1HIINX MTPOOIeM.

Peanizariis 3ampornoHOBaHOT MapKETUHTOBOI CHCTEMH JI03BOJIUTH
arporpoOMHCIOBIUM TOCTIOAApCTBaM HE JIMIIE CAaMOCTIHHO BHPINTyBaTH
MUTAHHS €HEPreTUYHOTO 3a0€3MeUeHHs TEIJIOM 1 €EKTPOCHEPTi€l0 CBOIX
BUPOOHUYHUX Ta MOOYTOBHX MPUMIIIEHb ajie ¥ PO3MIUPUTH ACOPTUMEHT
BUCOKOE(EKTUBHOI JIIKBITHOT MPOAYKITIi.

YK 620.92; 621.36

CIIIVIBHE BUKOPUCTAHHSA BITPOT'EHEPATOPIB TA
POOTOEJIEKTPUYHUX EJIEMEHTIB

bapcykoBaI'. B., K.T.H.
Cymcokuu nayionanvruu acpapuuu yHisepcumem, m. Cymu, Ykpaina

B nmanuii yac eHepreTMYHUM CEKTOp YKpaiHHW NMPALIOE€ B HEMPOCTHUX
yMOBax, KOJIM, 3 OJHOTO OOKYy, BIJIOYBAa€TbCSl TMOCTYNOBE BHCHAXEHHS
TPAAULIMHUX JKEpEeNT €Heprii, a 3 I1HMIOro — Ha0upae BUCOKI MO3UIIii
3aMmpoBajKeHa Y BChOMY CBITI MOJIITUKA €KOJIOTTYHO YUCTOTO BUPOOHUIITBA
eHeprii 3 BUKOPUCTAaHHSM BIJHOBIIOBAHUX JKepen eHeprii. Take
BUPOOHUIITBO BUMAara€ BHUCOKHX MaTepiaJiIbHUX BUTpAT, IO Oe3MepepBHO
BIJIHOBJTIOIOTHCS 32 PaXyHOK IIPUPOHOTO Mepediry NPUPOTHUX MPOIECiB. Y
3B'SI3KY 3 IUM BUKOPHCTAHHSA B1IHOBIIOBAHUX JKEpEJI €HEPrii 3 HeIaBHbOTO
4yacy CTajo MNPIOPUTETHUM HAMPSIMKOM PO3BUTKY €HEpPro30epexeHHs B
VYkpaiHi, 110 MOJsATa€e y 3HUKEHHI €HEPrOEMHOCTI €KOHOMIKM KpaiHu. J[is
0azoBux cranui (BC), po3minieHux y Ba)XXKOJOCTYIMHHUX 1 BiAJAJICHUX
MICIISIX, CJT11 BAKOPUCTOBYBAaTH aBTOHOMHI Jikepena eHeprii [1].

3acTocyBaHHS ~ adbTEpPHATUBHUX JOKEped €Heprii B  cucremi
EHEepronocTadyanHs 0a30BOi CTaHIli Ma€e IEBHY CHEIU(IKY:

- Ilo-mepmre, MOTYXHICTh, IO BUAAETHCS, MOBUHHA 3HAXOJWTHCS B
mianas3oni 2-5 kBt 3anexxHo Big 001afHaHHS CTaHIM].

- Ilo-mpyre, cuctema €eHeprornocTayaHHs IOBMHHA OYyTH 3JaTHa
TPUBAJIMM Yac mpaltoBaTd 0€3 y4acTi JIIOJUHUA Ta BUMAaraTd MiHIMAJIbHOTO
oOCITyroByBaHHsI, 1, HapemITi, MICIE3HAXO/PKEHHSI CTaHIli HE MOXe
npuB'sa3yBaTuCs A0 Jokepena eHeprii. llum BuMoram  BiAmoBigae
BUKOPUCTAaHHS COHSYHUX OaTapeil CIbHO 3 BITPOreHEPATOpaMu.

BiTpoBi eHepreTHyHi YCTaHOBKHM BHUITYCKalOThCSl cepiiiHO. OCHOBHA
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CKJIaJIHICTh BHKOPHUCTAHHSI BITPOT'€HEPATOPIB IMOJSATAE B HEMOCTIMHOCTI
MOTY>KHOCTI, III0 BUJIAETHCSI HUMU. BibIlie TOro, BITporeHepaTopu MOXyTh
IPALIOBaTH TIIBKU SIKIIO CHJIA BITPY 3HAXOAWUTHCSA B MEBHOMY Jiama3oHi.
BinMiHHICTD KOMIEHCY€ETHCS 332 PaxyHOK BHUKOPHCTAHHSA aKyMYJSTOPHOI
Oarapei abo pomaTkoBoro JpKepena eneprii. Crmijg 3a3HAYUTH, IO
aKyMyJISITOpHa Oatapesi MOBUHHA 33JI0BOJIBHATH MIABUIIICHIM BUMOTaM [0
IIUKIIIB TIepe3apsKaHHS.

DOTOENEKTPUYHI €JIEMEHTH, SIK 1 Y BUIMAJIKY 3 BITPOT€HEPATOPAMH, iX
€¢()EeKTUBHICTh BUKOPUCTAHHS 3aJ€XHUTh BiJ TMoOrogux ymoB. Crin
3a3HAYUTH, 10 MIK MOTY>KHOCTI COHSYHHUX TaHeJel 301raeThes 13 MIKOM
CIIOKMBAHHS €HEPrii CHCTEMOIO OXOJIOPKEHHS 0a30BUX CTaHIIIN.

CruibHE BHKOPHUCTAHHS BITPOTE€HEPATOpIB Ta (POTOENEKTPUUHUX
€JIEMEHTIB € HalKpaIiuM PIilIeHHSM JIJI1 aBTOHOMHOTI'O YKHUBJICHHSI 0a30BUX
CTaHIIM MepeX CTIILHUKOBOTO 3B'3KY (pHC. 1).

BEV

+ |::> KOHTpOTIep |::> iHBEpTOP |::> BC

COHAYIHA ITaHETb

Puc. 1. Kom0inoBana cxemMa miIKJIIOYeHHSI BiTpoeHepaTopa Ta
(oToeSIEKTPUYHUX eJIEMEHTIB

VY rtakiii cuctemi 00JagHAHHS KOMIIEHCAIlli KOJMBAHb IMOTY>KHOCTI
pOOUTHCS 3arajbHUM, a KOJMBAHHS 3TIIAKYIOThCA. CucTemMa o1i0HOTO He
3aJIeKUTh TOBHICTIO BiJ pOOOTH BITPOTEHEPATOPA, AKYMYJSTOPH TaKOXK
3apsIIKAIOTHCS B1Jl COHSYHOT MTAHEJII.

BukopucranHs Takux Mojesied J03BOJSIE OLIHUTH COOIBAPTICTh
eHeprii, OJIepKyBaHOi 3a JIOMOMOIOK KOMOIHOBaHOI CHUCTEMHM, Ta ii
3aJIEKHICTh B1JI KJIIMaTUYHUX YMOB, CKJIay KOMOIHOBAHOI CUCTEMH, LIiH Ha
€HEProHOCIi, IO 103BOJIsI€ BUOPATH ONITUMAJIbHE PIIIEHHS 1J11 KOHKPETHOTO
Bunajaky. OJHAK HAasBHICTh TOJIOHWUX 3acO0IB HE BUKIIIOYAE PHU3HKH,
MOB's3aHI 3 HEMPaBUJIBHOIO OI[IHKOIO IMapaMeTpiB CHUCTEMH, HE 3HIMae
HEOOXITHICTh MPOBEACHHS aHaNi3y KIIMAaTHYHHMX (DAKTOPIB Ta CTBOPEHHS
ci1y’k0 00CITyroByBaHHS BIJIMOBIIHUX YCTAaHOBOK.

TakuM 4MHOM, BIPOBAXKEHHSI BIJHOBJIIOBAHUX JDKEPEN €HEprii s
JKUBJICHHSI 0a30BHUX CTaHIIH MepeX MOOUIBHOTO 3B'SI3KYy, MOCIYXKHTh HE
TIIBKA 1HCTPYMEHTOM Ui  3amoOiraHHs MIKI[UIMBOMY BIUIUBY Ha
HABKOJIUIITHE CEPEOBUIIE, aJie¢ i CTUMYJIOM JJIsl PO3BUTKY ITPOMHUCIIOBOCTI
B IILJIOMY.

Po3BHUTOK BUKOpHCTaHHS BIJHOBIIOBAHUX JIKEpen eHeprii B YKpaiHi
MOKMA 10 3HAXOIUThCA HAa TIOYATKOBIM CTajli, OJHAK EHEPreTUYHUIN
MOTEHI1a] BITHOBIIOBAaHUX JKEpEN €Heprii, mo € B KpaiHi, € JOCHUTb
3HayHUM. CrojiBaeMoCsi, 10 1HBECTHUINI B JaHUM CEKTOP EKOHOMIKH
CTaHyTh JOCUTh TPUBAOJMBUMH Ta BUTITHUMH, 1 BiJ] I[OTO 3PEIITOIO
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BUTPAIOTh HE JIMIIE 1HBECTOPH, a W CHOXXKMBadl BHPOOJIEHOI eHeprii Ta
JepkaBa, 1 HACEJCHHS, CEPENOBHUINE TMPOXKUBAHHSA SKOTO 3HAYHO
MTOKPAIIUTHCS.

Cnucok euxopucmanux 0xcepen

1. Bumoru 110 BITPOBUX Ta COHSIUHUX €JEKTPOCTAHIIN Ipu iXx poOOTi
napajenbHO 3 00’ €HAHOI eHepreTHIHOI0 crucTeMoro Ykpainn: COY HEK
341.001:2019. AIT «HEK «Yxpenepro», 2019.

V]IK 662.8.055

YIIPABJIIHHS1L Y COEPI HOBOJ’KEHHS 3 TBEPIUMU
KOMYHAJIBHUMMU BIIXOJAMU: CYHACHHUU CTAH

IToctoxn 1O. O., k.T.H.,

I'ynescokuii B. b., K.T.H.

Taspiticoxuii Oeparcashuli acpomexHonI02IHUL YHIgepcumem imeHi /[mumpa
Momopnozo, m. 3anopidxcocs, Yrpaina

Iocmanoexa npoonemu. I1pobiema yTumizalili TEXHOTEHHUX BIJIXO/I1B
JIaBHO 1 TOCTPO MOCTA€ Y BCbOMY CBIiTl, 0COOJIMBO y BEJIUKHUX MiCTaxX.

Y €C copMOBaHO €KOJIOTIYHE TMPABO, SKE PEryJIOE MPOLECU
yTBOpEHHSI, 001Ky, mepepoOKu Ta yTumizailii BigxoaiB. Kpim Toro, icHyrOTH
pimenHss opradiB €C (Hanpukiaa, €BpomechbKOro cyay) Ta IHIII
JOKYMEHTH, SIKUMHU Kpainu-uieHu Corwo3y MOXKYTb KepyBaTHCS MpHU
PO3pOoOIIl HAaIIOHATBHUX MTPOTPAM Ta MOTITUKH Y chepl pecypCOoCIIOKUBAHHS
Ta MOBOKEHHS 3 Bigxomamu [1].

binbmicts kpain €C npuiinsiiv a00 MIaHyIOTh YXBaJIUTH HOPMAaTUBHI
aKTH, IO PEryJIOI0Th MOPSJAOK IMMOXOBaHHS BIAXO/IB Ha IMOJITOHAaX, Yy
3aKOHOJIABUOMY TOPSAJIKY 3alPOBAKYIOTh 3aXO0JIM IIOAO PO3ALILHOTO iX
300py. Jlinepamu € Himeuuuna, [lanis, @iunsaais, omnangis. Y Opanmii
nonan 10 pokiB i€ 3akoH, MmO 3a00poHsi€ 30MpaHHS HECOPTOBAHUX
noOyToBUX BiAXoAiB, a B Hinepmangax 3ampoBagkeHO 3a00poHY Ha
MOXOBaHHS oOpraHiyHux BiaxoniB. [loctaHoBu, 1O 3a00pOHSIOTH abo
OOMEXYIOTb TOXOBaHHA Ha TMOJITOHaX OpPraHIYHUX BIAXOIB, IO
Oiopo3kiianatoThesi, mpuiHATI B ABcTpii, benwrii, lanii, ®panmii, [tamnii,
Hopgerii Ta psi IHIIUX KpaiH.

Ocnoeni  mamepianu  Oocnioxycennsn. Crpateris  yIpaBJIIHHS
BUKOPHUCTAHHSM BIJIXO/1IB CIPSIMOBAHO PECYpCO30epeKeHHS Ta 30epeKEHHS
JOBKUUISI 3  JIOMIOMOTOK)  MAacIITa0HOTO  PO3BUTKY  MPOMMCIOBOCTI
peuuKIMHra. Y Halpo3BUHEHINIMX KpaiHax moHaa 20% HOBHX TOBapiB
BUPOOJISETLCA 3 BIAXOAIB YW BTOPUHHUX PECypCiB MaTepiajibHOrO
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BUpPOOHUIITBA [2].

VY psai kpain mepepoOKa BiIXO/iB BU3HAHA BAXJIMBUM €KOHOMIYHUM
3aBJaHHSAM JCP)KABHOTO PIiBHSI, OCKUIBKM BWJIY4YEHI 3 TBEPAMX BIJIXOJIB
MeTaJ i MOXXYTh 3a0€3MEeUNTH Y 3HAUYHUX 00cCATax HaI[lOHAJIbHI MOTPeOH B
3aJ1i31, aaoMiHii, 0J1oBi Ta 1H. Jlyist ii BUpieHHST po3po0JIeHO 3aKOHO1aBUy
Ta MPABOBY MOJITUKY CTUMYJIOBAHHS PELMKIIHTY. 3aKOHU MPO PELUKIIIHT
TI0Th ORI HIXK Y 50 KpaiHax CBITY.

Y KkpaiHax €Bpomnud pO3BHBAETHCS CUCTEMA LIEHTPATI30BAHOIO
JIEPKPETYTIOBaHHS PEIHUKIIHTY, IO BKIIOYA€E 3a0X0UyBajbHI MPOTpaMu Ta
KOPCTKE HOPMYBAHHS YAaCTKU BIAXOIB, IO MIJIATal0Th MepepoOIll.
[TigmpuemMcTBa BIAMOBIAAIOTH 3a MEPEPOOKY BUITYLIEHOT HUMH MPOAYKIIi Ta
palioHaibHe BHUKOpUCTaHHA BTopcupoBuHHU. Tak, J[upexktuBa €C
BCTaHOBUJA J0BecTH 10 2023 poKy 4acTKy MepepoOKH €JIEKTPUYHOIO Ta
CJIEKTPOHHOTO OpyxTy B KpaiHax €Bponu 1o 65%, a JlupekTuBa mpo
3aXOPOHEHHSI BIAXOIB 3a00pOHSIE 3aXOPOHEHHS BUKOPUCTAHUX IIUH Ha
MOJIIrOHAX.

Cepenniii piBeHb MepepoOKH MaNepoBUX BIAXOMIB y €Bpori 10csT
maiixke 72% 1 numie B 11 kpainax He mepeuinye 60%. 3aranbHuii oOcsr
310paHoOro Ta MepepoOsIeHOro marepy MepeBUIUB 57 MIH. T, IPU BOMY
roro penukiiHr 30uibmuBes Ha 45% (18 muH. T). IlepeBakHa yacTuHa
MaKyJIaTypu 3aroTOBIIOETHCA 3 JOCTYMHHX JDKEpeld: MPOMHUCIOBUX,
TOProBUX 1 aJAMIHICTPATUBHUX MIAIPUEMCTB 1 ycTaHOB. OpranizoBaHo 301p
MaKyJIaTypy Ta y HaceJleHHS.

HaiiOinpm1  3Hauynyl  pesynapTaTd  oTpumani B Himeuuwni, e
MOTY>KHOCT1 cMITTe3BaNMIL BuuepiyBanucs 10 2000 p. 3akoH mpo BIAXOIU
YIaKOBKM 3 YypaxyBaHHSM HOBOi €BpPONEHCHKOI AMPEKTHBU 3000B's3aB
HiANPUEMCTBA IPUMMATH YIAKOBKY IICHIS ii BAKOPUCTAHHS Ta NEPEPOOIIATH,
30ip Mae OyTu opraHizoBaHuil y Oe3mocepeaHiii OJM3BKOCTI BiJl MICIb
BUHUKHEHHSI BIJXOJIB Ta OXOIUIIOBATH BCIO TEPUTOPIIO, 3 TOTPUMAHHIM
KBOT yTwii3aiii — Big 60 mo 70%.

Tperbor0 0c0000 Yy BHKOHaHHI IUX 3000B'sI3aHb BHCTYIWJIA
HeKoMepIiiiHa oprauizamis «/lyanbHa cucrema Himeuunnun» (DSD). Bona
MOBUHHA TMpUUMATH Ta TepepoOsATH BIAXOAW Bi ycix ¢ipM, sKi
BUPOOJISIIOTH Ta TOPTYIOTh MaKyBaJIbHOIO MPOIYKIIEI0, Y TOMY YUCIHI 1 HE €
yuacHukamu DSD. 3nak DSD — «3enena Touka» Ha BUpOOJIEHOMY TOBapl —
O(IIIITHO MIATBEPIKYE, 110 32 MPHUIOM Ta YTUII3allll0 YIAaKOBKA BUPOOHUK
g ¢acyBanpbHUK ciiauye DSD mineH31iiHUI BHECOK, 3a pPaxyHOK SKOTO
¢dinaHCcyrOThCs ii 30ip, cOpTyBaHHA Ta mepepoOka. JlieH31iHMI BHECOK
BUPOOHMKA BIAXOMIB BIJIMOBIAA€ PEaTbHUM BHUTpaTaM Ha YTHIII3AIIO Ta
PO3paxoBYEThCS 3 YPaxXyBaHHSIM BUAY BIIXOJIIB, iX Macu Ta 00CATY.

HaluparTh Temnu mnepepoOKka IIACTUKOBOI Ta aJIFOMIHIEBOI TapH,
CKJIa, BIJHOBJICHHS IIMH JIETKOBUX MAIIIUH, EJIEKTPOHHOTO MOTJIIOXY,
BWJIYYEHHS Ta yTUJII3allii HeOe3MeYHUX BIJXO/IB 3 TPAHCIIOPTHUX 3aC00i1B,
10 BIJIKUJIM CBOE, XOJIOAMIBHUKIB Ta 1HIIOr0 obOjagHanHs. HuHi y kpaiHax
€C 15% mmH a5 JerkoBUX MallMH BUPOOJIEHO 3 BTOPUHHOIO CUPOBUHH,
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BUpoOHMY1 BUTpaTu HA 20% HIKYE, HDK 13 BUTOTOBJIEHHI 3 MEPBUHHOTO
CUPOBHHH.

Bupimytoun crninpHe nius €C 3aBIaHHS KapAWHAJILHOTO 3HUKEHHS
00CSATIB MOXOBAaHHS TBEPAUX KOMYHAJIbHHX BIJIXOJIB, €EBPOINEHCHKI KpaiHU
BUKOPHCTOBYIOTh Y CBOIX Mporpamax BJacHI TEXHOJIOTil Ta meTonu. Taxk,
Himeuuwnna ta Higepnanay minuv NUIIXOM CTBOPEHHS Ta BCTAHOBJICHHS B
MYHKTaX OCBITH IJIACTUKOBHUX BIJIXOJ(IB CIEIiali30BaHOTO 00JIaIHaHH, SKE
po3Menntoe abo PO3IUIIONIYE IUIACTUKOBI €MHOCTI. HaTtowmicTe mronuHa
OTPUMY€E MOHETY UM TaJOH Ha MPHUI0aHHS 31 3HUKKOIO TOBapiB, HAMPUKIIA/,
HaroiB. Y pe3yibTaTi IuX KpaiHaxX BiIHOBIIOIOTH 60—-70% Bix 3arajabHOrO
00cCsTy Tapy 3 MJIACTUYHOTO MaTepiamy.

[IIBerist MiauUpye cepen eBPONEHCHKUX Jep)KaB y raiysi nepepoOKu Ta
BUPOOHUIITBA €HEPTii 31 cMITTA. Ha cMmiTTe3BaNIMINA BIAPABISETHCS JIUIIIE
4% cmitta (y cepeqabomy 1o €Bporni — 01au3bko 38%), pemTy B pe3yabTaTi
nepepobku 3abesneuye 20% o0csTiB IeHTpaabHOro omnajieHHs. CTBOpeHi
MOTY>KHOCT1 CMITTECTTAIIOBAJIbBHUX 3aBOJIIB Taki, IO KpaiHa BigdyBae
nediluT BIACHOTO CMITTS JJisS 3a0€3MEeUeHHs] eHepreTuyHuX notped. s
BUPIIIEHHS Ili€l TpoOJeMH IUIaHyeThes mopiuauii immopt 800 Tuc. T
BIJIXOJIIB 3 IHIIUX KpaiH, Y TOMY 4ucii 13 cycimuboi Hopserii, ocKiibku
cniaroBaHHs Biaxo/iB y Hopserii 00xoautbest 1oposkye. 301y, 0 MICTUTh
Ba)KK1 METaJIU, TPOIIOHYETHCS €KCIIOPTYBATH Has3aa 10 Hopsertii.

3a OI[IHKaMM €KCHEpTIB, 3r0J0M NPOBIIHUM Jep:kaBam €BpoONU HE
BHUCTa4aTUME BJIACHOTO CMITTA JJIsi MEpepoOKH, 1 HOro mependavyaeTbes
iMrioptyBaru 3 Itanii, bonrapii, Pymynii un kpain [Ipubantuku, ne Hemae
CMITTENEPEPOOHUX 3aBO/IIB.

[Toxazoswuit goceig CIIA: 98% BchoTo CKIIa, 110 BUPOOISIETHCS, Ie B
nepepoOKy, IUIACTMACOBI YMAaKOBKM XapyOBUX TNPOJYKTIB 1 HAmoiB
NOAUIAIOTECS  Oe3mocepeIHh0 Ha 3aBOAaX 3 MEepepoOKH CMITTS, Ha
CMITTECTATIOBATILHUX 3aBOJiaX yTuai3yeThes e 15% TKO.

Exonoriuyne npaBo CIIIA rpae gemani moMiTHY pojib CTUMYJIFOBaHH1
BUPOOHUIITBA BTOPUHHOTO CHUPOBMHM 3 BiaxoaiB. IloxoBaHHs Ta
CHAJIFOBAHHS BIIXO/IB 3 YpaxyBaHHSIM JOTPUMAHHS BCIX €KOJIOTTYHUX HOPM
BUSIBJISIETHCS] BTPUUIL JJOPOKYHUM 32 TIEPEPOOKY.

Kpim TOro, mie BUMOTra A0 aAMIHICTpaIliii MITaTiB IIOAO 3aKyIiBIi
MPOYyKIlii BTOPUHHOI mepepoOku. Y 0araThox i3 HUX NMPHUHATO 3aKOHH,
3TiHO 3 SKUMH KOXXEH OKpYT TMij 3arpo3010 MPUMUHEHHS (piHAHCYBaHHS
3000B's13aHUI O MEBHOTO TEPMIHY 3alpOBAJUTH PEIHUKII3AII0 MEBHOI
YaCTHHHU BIJXO1B HA CBOIH TepuTopii. Y psial ITAaTiB NPUIHATO 3aKOHU MPO
3a00pOHY Ha OKPEMIi BUJIU YITAKOBOK 3 KOMITOHEHTIB, 1110 HE PO3KJIaTaf0THCA.

B nanuii yac cMITTEBUMU MTOJIITOHAMH BOJIOIIIOTH IEPEBAYKHO NMPUBATHI
KOMIaH1i, 110 OPEHJYIOTh 3eMJII0 y MYHIIUIATITETIB a00 KyHyrTbh ii Y
BJIacHICTh. OCKiIbKM 30epiraHHs BiAXOJIB Yy IOJITOHAX-3BaJIUIAX €
HeOe3NMeYHUM IS HaBKOJIUIIHBOTO CEPE/IOBMINA, BOHM BCE OUIbIIE
BIIJTAJIAIOTBCST BiJlT MICTa, BIJAMOBIAHO, 301JIBIIYETHCS ILJIEUYE€ BUBE3CHHS
B1JIXO/I1B, 3pOCTaIOTh BUTPATH HA TPAHCIIOPTYBAHHS.
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Exomoriuno  0Ge3me4yHUd  TONITOH  JyIi  TOXOBAHHS  TBEPJUX
KOMYHaJlbHUX  BIOXOAIB —  JOpora, TEXHIYHO JyXe  CKJIaJHa
IPUPOOOXOPOHHA CTIOPY/Ia, KA TOTPEOY€E BUBEACHHS 3HAYHUX 3€MEITbHUX
PECYpCIB 13 TOCIIOAAPCHKOTO 00OPOTY.

CraaroBaHHS — HaMOUIBII CKJIAAHHUN Ta BUCOKOTEXHOJIOTTYHUN METOJ
yTHITI3aI11i, 1110 T03BOJISE HE JIUIIE BTPUY1 3MEHIIIUTH K1JIbKICTh BIJTXO/IIB, aJie
1€ 1 OTPUMYBATH €JICKTPOSHEPTIIO Ta TEILIO.

JIsi ciaroBaHHS TBEPIUX KOMYHAIBHUX BIAXOIIB 3 BUKOPUCTAHHSIM
CIeliaIbHOTO OOJIaIHAHHS TOTPIOHO TOMEPEAHHO BUJAIWUTH BEJIHUKI
00'eKTH, METAJIH, a BIAXOH, 1110 3AIUIIHIIUCS, - TOJIPIOHUTH.

Y €Bpomi crnamoBaHHA BBaXKAETbCSI  OCHOBHUM  JDKEPEIOM
3a0pyTHEHHSI IOBK1JUISI IIOKCMHAMU, TOMY JaHUN CIIOCI0 mpurnaaae 0Jau3bKo
20% yTuni30BaHMX BIAXO/IB, a B psAl KpaiH (Ppaniis, Benukobpuranis ta
1H.) B1JT HBOT'O 30BCIM BIIMOBHIIHCS.

[Ipobnemu  copryBanHa. OCHOBHMM  NIPHHIUIIOM  TJIHOOKOi
KOMILJIEKCHOI ~MEepEepoOKH TBEPAMX KOMYHAJbHUX BIIXOJIB € iXHE
COpPTYBaHHA 3 MaKCUMAaJIbHUM BUJIyYE€HHSM BTOPHHHOI cupoBHHH. CydacHi
TEXHOJIOT1i JO3BOJISIIOTh 3aJlydaTH 3HAYHY Macy BIAXOMIB B 00OpOT SK
BTOPMHHY CHPOBHHY, IO 3a0e3nedye 30epeKeHHS MaTepiaibHUX Ta
eHepreTUYHUX pecypciB. TyT 6araro 1o 3ajieXuTh BiJl opraHizallii podoTu
Ha CTajisx 300py Ta TpPAaHCHOPTYBaHHS (BUIATCHHS) MYHILUMAIBHUX
BIJIXO/IIB. AJIbTEPHATHBHI METOAM — MepepoOKa OKPEMUX KOMIIOHEHTIB
BIJIXOJIIB MaTepiaiiB Ta 010JIOT14HI — BBAXKAIOTHCS HAUKPAIMMU 3 MOTJISALY
JIOBTOCTPOKOBOTO €(EeKTy B OXOPOHI HABKOJHWIIHHROTO CEPEIOBHIIA,
3HIKEHHS KUILKOCTI ITOXOBAaHb BIIXO/IIB.

Mo>xIKB1 TPY B3a€EMOJIONOBHIOIOUI OJIMH OJJHOTO HAIPSIMKH cenaparii
BIJIXO/IIB:

- CEJICKTUBHUYN TTOKOMITOHCHTHHUH 301p BIIXOIB Y HACEJIECHHS Y MICIISIX
OCBITM 3 TMOJAIBIIMM COPTYBaHHSM Ha CIELIAJbHUX YCTaHOBKAxX
(mepeBaXHO BpYYHY); IS BUJIYYEHHS METATIB 1HOJI 3aCTOCOBYETHCS
MEeXaHi30BaHa cemnaparlis;

- CEJICKTUBHUN MOQpaKitHuK 301p y MICHSX YTBOPEHHS TaK 3BaHUX
KOMEPIIMHUX BIAXO/IB, 3 TMOJAJBIINM BWIYYEHHSIM 3 HHUX IIHHUX
KOMIIOHEHTIB KOMOIHOBAaHMMH METOJaMH PYYHOTO Ta MEXaHI30BaHOTO
COpPTYBaHHS,

- COPTYBaHHS B 3aBOJICHKHUX YMOBaX (MIEPEBaAXKHO MEXaHI30BaHa, y PsIi
BUIAJIKIB TEXHOJIOTIYHA CXeMa MOXKE€ BKIIOYATH EJEMEHTH PYYHOTO
COpPTYBaHHSI BEJIMKOKYCKOBOT (ppaKIlii BIAXO/IB).

Caix 3a3HaYUTH, 10 3 CEJICKTUBHOMY 300p1 BHXiJ KOMIIOHEHTIB, SKi
M1JIAI0ThCS epepoOIli, HabaraTo BUIIE, HIXK 3a Horo BiAcyTHoCTI. [lepexin
YKpaiHu Ha CEeJICKTMBHUM METOJ YTPYJAHEHUM, OCKUJIbKM BiH BHUMAarae
HAKOMMYEHHS BIAXOIB Yy JOMAIIHIX KOHTEMHEpaX Ta BCTaHOBJIEHHS
CIielialbHUX KOMYHAIBHUX KOHTEHHEpIB y JABOpax. [lepeBakHa OLIbIIICTD
HACEJICHHS MOTOUTHCS Ha OKPEMHUI 301p CMITTS 32 YMOBH 3HUKEHHS OILJIaTH
BUBE3E€HHSA B1IXO/IIB.
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OcHOBHa MeTa IepeTBOpeHb y cdepl yIpaBliHHSA BIIXOJAMH -
CTBOPEHHSI YMOB JJIsi JOCATHEHHsSI peHTa0eIbHOCTI O13HECY Ui KOXHOTO
y4acHUKa TMpollecy yTWiai3amii BIAXOAIB HA BCIX eTamax peruKIiHTY
(po3ainbHUi 301p BiIXO/1B, TPAaHCIOPTYBAaHHS, COPTYBaHHs, epepoOKa Ta
BUKOPHUCTAHHS €HEPreTUYHOTO MOTEHIIANY).

CraHOBIEHHS KOMIUIEKCHOI PHHKOBOI CHUCTEMH IOBOUKEHHS 3
TBEPJIUMHU KOMYHAJILHUMH B1IXO/IaMH Ta Tally3el PeIMKIIIHTacTa- KyEThCS 3
IHCTUTYLITHUMU Oap'epamu nipu (HOpMYyBaHHI PUHKY BTOPUHHHUX BiJIXO/IB,
oprasizailii BUBE3€HHS Ta MEPEepOOKU CMITTA, a TAKOXK 13 MPOTUPIYUSIMU
€KOHOMIYHMX 1HTE€PECIB YUACHHUKIB PUHKY, CyCHUIbCTBA Ta JIEPKABH.

Cepen oCHOBHUX Oap'epiB CIij] 3a3HAYUTH:

* YacTi peopraHizailli y CHUCTeMi YNpPaBIiHHA MOBOKEHHSIM 3
BIJIXOJIaMH;

* HU3bKY HACTYIHICTh €KOJIOTIYHUX CTPATET1H MpU 3MiH1 00JACHOTO Ta
MYHIIIUTIATFHOTO KEPIBHUIITBA Ta 1X yIPABIIHCHKUX KOMaH]I;

* BUCOKI pU3UKHA HEBUKOHAHHS JIEP>KaBHUX €KOJIOTIYHUX MPOTpaM;

* BHCOKI IHBECTHUIIIMHI PU3UKH YYacTi MPUBATHUX MIAMPHUEMIIB Y
JIep’KaBHUX €KOJIOTTUHUX MPOEKTaX;

* HEHmpopoOJCHICTh MEXaHI3MIB E€KOHOMIYHOTO CTHMYJIFOBaHHS
BUJTYYEHHSI BTOPUHHUX MaTepialliB;

* BIJICYTHICTh KOMIUIEKCHOI CHUCTEMHU CTUMYJIB s ¢ipM, 10
3aiiMarOThCA PO3AUIBHUM 300pOM Ta COPTYBAHHSAM CMITTS;

* BIICYTHICTb Y )KHTJIOBO-KOMYHAJIbBHOMY TOCIIOAAPCTBI Ta y HACEJICHHS
HAaBHYOK Ta KyJIbTYPH TOBOKEHHS 3 BIAXOAaMHU.

Bce me B craaii ¢opmMyBaHHS 3HAXOAUTHCA CHUCTEMa YMPABIIHHS
MOBO/UKCHHSI 3 BIAXOJaMH, IO BKJIIOYA€ BECh KOMIUIEKC 3aXOJiB, IO
3a0e3MeuyloTh ~ KOHTPOJIb Ta  YOpaBIIHHSA  [OTOKaMU  BIJAXOJIB,
iH(hOpMaIIHHUN CYNpPOBIJI TEXHOJOTIM 3HENIKOMKEHHS, MepepoOku ado
yTUJII3a1lii BTOPUHHUX PECYPCIB.

Jns  HadieeKkTHBHINIOI  yTHII3amii Ta  MOEpPepoOKH  TBEpPAUX
KOMYHaJIbHUX BIIXO/AIB B YKpaiHi HEOOXIJIHO CTBOPEHHS CMITTENEPEPOOHOT
ranysi, sika 6 00'eqHana BeCh MUK iX yTwWii3allii. PO3BUTOK IPOMHUCIOBUX
TEXHOJIOTIH 3a MPHUHITMIIOM KOMOIHAIi PI3HUMX METOJIB MEepepoOKH Ha
CMITTENEPEpOOHUX 3aBojax 3abe3nedye Maiy BiIXIAHICTb BUPOOHMIITBA,
HOTO MaKCHMaJIbHYy €KOJIOTIYHICTh Ta €KOHOMIYHICTh Ha HOBIM OCHOBI
COpTyBaHHs, TepMooOpoOku,  ¢epmerTtarii. [lokommoneHTHE Ta
nodpakiliifne CcOpTyBaHHS BJBIYl CKOpo4Yye TOTpeOy B JOpOTOMY
TEPMIYHOMY Ta 010TEPMIYHOMY.

Bucnosku. JIns opranizamii epexkTUBHOI B3aeMOJIi MiAMPHEMCTB 3
nepepoOKH CMITTS Ta PEIUKIIHTY IEepPCNeKTHBHE (OPMYBaHHS CUCTEMH
JepKaBHO-TIPUBATHOTO MapTHEpcTBa y 300pi Ta yrtuiizamii TKO [3-8].
JepxaBa Ma€ cTaTh KOOPJAUHATOPOM JIISLTBHOCTI IPUBATHOTO O13HECY 100
MMOBO/DKCHHS 3 BIIXOJaMHM, OCKUIBKM HeECe BIAIIOBIJAJIBHICTE 3a CTaH
HaBKOJIMIITHROTO CEpPEJIOBUINA, PETriOHAIbHI OmNepaTopu — 3aiiMaThCs
OpraHi3alli€l0 Ta YNPaBIiHHSAM BHUBE3CHHSM BIJIXOIB, a POJIb MPUBATHOIO
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Oi3HEeCY TOJIITa€ y PO3BUTKY PEHTAOCIBHUX IMIJNPUEMCTB 3 BHUBE3CHHS
CMITTS Ta nepepoOKa TBepANX KOMYyHAbHUX B1IXO/IIB.
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VIIK 620.9

KJACHU®IKAIIISI OITOP JITHIA EJEKTPOIIEPEJIAUI B
CUCTEMI EJIEKTPOIIOCTAYAHHA

Cacin C. M., ctyx.
bapcykosa I'. B., k.T.H., go1.
Cymcoxkuu Hayionanbruu acpapuutl yHisepcumem, m. Cymu, Ykpaina

Cucrema eneKTpONOCTayaHHS TOTO YW I1HIIOTO PalOHY € OKPEeMHUM
CTPYKTYPHUM IIJAPO3JLIOM YCI€i CHCTEMH eJlleKTporiocTadyaHHs. Taka
CHUCTEMA XapaKTEPU3Y€EThCS CBOIM CKJIAJOM CTPYKTYPHHUX €IEMEHTIB, TAKUX
SIK:

- KUIBKICTD CIIO’KHBAYiB;

- MOTY>KHICTh CIIO’KMBAYIB;

- MPOTSKHICTB JIHIH;

- HasIBHICTH JOJATKOBHX €JICMCHTIB;

- FTEHEPYI0Yl YCTaHOBKH;

- TpaHc(opmMaTOpHI MMiICTAHIIIT;

- pO3MOALUTBHI MPUCTPOT;

- cCTeMa KepyBaHHS.

OCHOBHUMH €JIEMEHTaMU MOBITPSHUX JIIHINA eJIeKTponepeadi €:

- pyHIaAMEHTH;

- OTIOpHY;

- TpOCH;

- apMarypa;

- 130JIATOPH.

BaxxnmuBuM eneMeHTOM B CHUCTEMI eJIeKTporepenadi s PEerioHy €
OTIOpH, TIO SIKUM TIEPEAEThCS EICKTPUYHA SHEPTis Bij MOCTadalbHUKA 10
cnoknBaya. Omnopu MOXKYyTh OyTH TaKoro BUKOHAaHHSA. 3TigHO 3
kiIacudikalli€ro, 3a MPU3HAYECHHSIM OTIOPH MOAUIAIOTHCS Ha:

- aHKEpHI,

- IPOMIXKHI;

- IEPEX1/IHi;

- KIHIIEBI.

AHKEpHUMH OIOpaMH 3a0e3MeuyeThCsl MOCTIMHUM HATAT TPOBOIB
JHINA enexkTponepenadyi. Jlanuii BUa omnop NoAuISIEThCS Ha

173 TaBpiliCbKui1 AePXKaBHMI arpOTEXHOOTIYHWIA YHiIBEPCUTET iMmeHi Amutpa MoTopHoro



TexHiyHe 3abe3neyeHHA iIHHOBALLIMHUX TEXHOOTIN B arponpoOMMUCI0OBOMY KOMMEKCI

1) KIHIIEBl, $IKI BCTAHOBIIOIOTHCA Ha TOYATKy Ta Yy KIHII
MOBITPSHOT JIHIT;
2) aHKEPHO-KYTOBI1, SIKI BCTAHOBJIIOIOTHCS y MICISIX TOBOPOTIB

Tpacu MOBITPSHOI JIiHI{ eJIeKTpornepe1ayi.

[IpoMi>kHuMEU omopamu 3a0e3MeuyeTbess MIATPUMAHHS MPOBOAIB MIXK
KUTbKOMa aHKEPHUMH OTIOPaMH.

[lepeximni omopu  CIOyTrylOTh JUIsl  TEPEXOJIB  Tpach  JIiHIl
eJIeKTpoIiepeay yepe3 MUPOKI PIYKU, 03€pa YU THII HEPEIIKOIH.

Puc. 1. Onopu JiHiid eJiekTponepenayi

Onopu B JHIAX €JNEKTpolepeaady MOXYyTb OyTH BUKOHaHI
JepeB’ SHUMH, METAJICBUMHU 1 3a1130-0C TOHHUMU.

Kpim TOro, 3a KOHCTPYKTMBHMM BHUKOHAHHSIM OMOpPH JIHIN
eJIEKTporiepead  MOXyTh  OyTH  OJIHOJAHIIOTOBUMH,  JBO-  Ta
OaratoaHIroroBuMu. BoHM mpu3HavYatoThCs ISl MiBINIYBaHb BiJIIIOBITHO
OJIHI€1, TBOX Ta OUIBIIE MapajIebHO MPOKIAICHUX JIIHIH.
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YK 621.3:004.942

NPUETHAHHA BITHOB/JIIOBAHUX IKEPE.T
EHEPI'II 10O EJEKTPOMEPEXKI

bapcykoBa I'. B., k.T.H.
Cymcokuti HayioHanvHul acpapHrutl yrisepcumem, M. Cymu, Yrpaina

CHulbHUM «JIQHITIOTOM) TEXHOJIOT1HM BITHOBIIOBAHUX JKEPEN €Heprii
4acTO BUCTYIAIOTh BUMOTH IOJAO0 KOOPJWHAIII poOOTH €Heprojpkepesa Ta
[EHTPai30BaHOT MEPEeXKi, a TaKOX TMPUHIIMIN B3a€EMOBITHOCHUH MIX
HE3aJIeXKHUM BUPOOHHUKOM €Heprii Ta ornepaTopoM Mepexi [1].

EnexTpuuna eHnepris, o BUpoOJIsi€ThCSA Ha BITPOBi €eHEProyCTaHOBII,
MOXXe OyTu ojiepkaHa pI3HMMH criocobamu. Haitbinpioro mnomupeHHs
HaOyJIM Taki TEXHIYHI pimieHHs [2]:

- CHHXPOHHI T'€HepaTopH,

- aCMHXPOHHI T'eHepaTopH,

- ACHHXPOHH1 reHepaTOPH MOBIHHOTO KUBJICHHS Ta CUJIOBI IHBEPTOPH.

KoskeH 13 Ha3BaHUX MPUCTPOIB Ma€ SIK MepPeBaru, Tak 1 HEAOMIKH, K1
BiJIOMBAIOTHCS HAa poOOTI eHeprocucrteMu. st 3a0e3nedeHHs HaaiiHOTO Ta
0e3rneyHoro (YHKI[IOHYBaHHSI €JEKTpOMEpEeX 1 HEOOX1HE BUKOHAHHS
TEXHIYHUX BHMOT IIOJI0 TMPHUEAHAHHSA A0 HEl TeHepyrouux xepen. B
VYKpaiHi Taki BAMOTH pO3pO0JIEHO JUIIE JJIs BEIUKUX €JIEKTPOCTAHIIIH, 1110
OpaliolTh HAa TPAAUIIAHUX BHUAAX eHepropecypciB. Lli Bumorum He
BPaxOBYIOTh CleU(IKA Majoi reHepallii, 0 SKOi 1 HaJIeXaTh F'€HEepaToOpH,
10 BUKOPHUCTOBYIOTH BITPOBI €HeproyctaHoBkd. OnHak B VYKpaiHi 3a
ICHYIOYOTO PIBHS IEHTpali3allli €HeprormnocTayaHHs OYEBHUIHO, IO Ha
BiJipi3Ky 710 2030 p. yacTka mMaJoi TeHepaltlii He 3pOoCTe JI0 PIBHS, IPU TKOMY
BOHA 3MO€ HETaTUBHO BIUIMHYTH Ha poOOTY IIEHTpali30BaHUX cucteM [3].

Buxonsun 3 nocBiny excrutyaraiii eHeprocucteM Himeuuunu, e
BIJIHOBJIIOBaHa (HacaMmmepea — BITpOBa) €HEpPreTuka 1HTECHCHUBHO
PO3BUBAETHCS, HABEAEMO NPUKIA] TEXHIYHMX BUMOT WHIOJIO MPUETHAHHS
TFEHEPYIOUUX EHEPrOyCTAaHOBOK Ha BIJIHOBJIIOBAHUX JIKEpeENIax €Heprii 10
eNeKTpUIHOi Mepexi. [[i BUMOTrM pI3HATHCS, Hacammepen, 3aJIeKHO BiT
piBHA Hampyru (HU3bKOBOJBTHI MEPEXi, MEpexki CepelHbOI HaNpyTH,
BHUCOKOBOJIBTHI MEpeXKi), y Kl nepeadayaeTbes MpUeTHAHHS.

[lepmrM KpOKOM i IPUEAHAHHSA HOBOT €HEPrOyCTAaHOBKH B MEPEXKY
€ TIArOTOBKAa TEXHIYHOI JOKyMeHTamii (3asBKM Ha MpHETHAHHS),
aJpECOBAHOI OTIEPATOPY MEPEXKI Ta BKITFOUAE TAKI MTO3HUIIIT:

- 3ansaHOBaHe MICIE PO3MIIIEHHS] €HEProyCTaHOBKH.

- Cxema eNeKTpUYHOI CUCTEMH 3 JaHUMH NP0 BCTAHOBJIEHE poOoue
oOyaTHaHHS.

- Onuc npucTpoiB 3aXHUCTY.

- 3Ha4YeHHs CTPyMy KOPOTKOTO 3aMHUKaHHsI B TOYIIl TPUEIHAHHS Ta Ha
TpaHchOPMATOPHIHN MiJACTaHIllT CEPeIHbOI HAMPYTH.
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- Onuc BuAy Ta pexuMy poOOTH EJIEKTPOINpPUBOAY, FeHepaTropa Ta,
AKIIO HEOOX1THO, TEPETBOPIOBaYa YaCTOTH.

- V pa3i BUKOPHUCTaHHS CHUJIOBOI EJIEKTPOHIKH OOOB'SI3KOBHI OTHC
3ac00iB peecTparlii Ta, NMpU HEOOXIMHOCTI, 3HIKCHHS PIBHIB BHIIUX
TapMOHIK.

- ITlacmoptHi gani TpaHcdopmaTopa, IO MPOMOHYETHCS IS
MIPUETHAHHS 10 MEPEXKI.

Ha ocHOBI nmo/1aHoi 3asiBKHM OIepaTop Mepeki BUOMpae onTUMaIbHUN
cnoci® nmpueaHaHHA KOHKPETHOI YCTAaHOBKHU, Y TOMY YHUCII PIBEHb HANpPyru
pUETHAHHS Ta MAaKCUMAJIbHY JIOMYCTUMY IS BUadi B MEPEKY aKTUBHY Ta
NOBHY TMOTY>XHICTh YCTAHOBKM 3 YpaxyBaHHSIM BUMOI' HaJIHHOCTI
(YHKILIOHYBaHHA €HEPrOCUCTEMHU 3arajloM Ta MOJKJIMBOCTEH ydacTi
YCTAHOBKA Yy HaJaHHI CHCTEeMHMX Tociyr. TinbkW micas UbOTo
XapaKTepUCTUKU  3asBJICHOI  €HEProyCTaHOBKH  IEPEBIPSIOTHCA  Ha
BI/IMOBIHICTh BUMOTAaM OJTHOTO 13 TPhOX (BIATOBIIHO JO0 OOpaHOTO PiBHSA
HaIpyT1) CTaHIapTIB.

VY pamkax 11i€l IepeBipKH BUPIIITYIOTHCS TaKi 3aBJaHHS:

- JlocniiKeHHs 3aBaHTAXKEHHSI MEPEKHOTO 001aIHaHHS (OCKUITBKH MTPU
NPUENHAHHI HOBOI EHEPrOyCTAaHOBKM JI0 MEpEeXl ICHY€ MOMKJIHUBICTh
nepeBaHTaXEHHS JIiHIHM, TpaHCc()OopMaTOpIB Ta IHIIOTO OOJIATHAHHS).

- IlepeBipka AOMYCTUMOCTI 3MIHM Hampyrd B MEPEXi, BUKIUKAHE
BBEJICHHSM CHEPrOyCTAaHOBKM (32 HOpPMalbHUX pOOOYMX YMOB Ta
CEpEeNHbOro pPIBHS HANPYTH, BIAXUIEHHS HANPYTd BiJl KOrO HOMIHAJIBHOTO
3HAYCHHSI MOXe JocsraTi 2% MOPIBHAHO 3 MEPEXKEI0 0€3 CIEKTPOCTAHIIIN).

- O1iHKa BIAMOBIHOCTI MOTY>XHOCTI, 0 BUAAETHCS BUMOTaM SIKOCTI
€JICKTPOEHEPT1I.

TakuM yMHOM, Ha OCHOBI BUPIIICHHS LIMX 3aBJaHb 1 3 ypaxXyBaHHSIM
TUIy TeHepaTopa (FTeHEpaTopiB), 1110 BUKOPUCTOBYETHCS B €EHEPrOYCTAaHOBII],
OTIEPaTOP MEPEXK1 3aTBEPJIKYE MOPSIOK.
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ANALYSIS OF EXISTING TECHNOLOGIES FOR
REPAIRING PUMP PARTS

Viunyk O., sin. teacher,

Valieva K, 31-PM

Dmytro Motornyi Tavria state agrotechnological university, Zaporozhye,
Ukraine

Pumps of the HIII-K modification (Fig. 1) are widely used in the
hydraulic systems constructions due to their high durability in operating
conditions.

1 —body; 2,3 — leading and driven gears; 4 — pump cover; 5 — bearing
bracket; 6 — centering sleeve; 7 — locking plates; 8 — sealing sleeves of the
drive shaft; 9 — support ring of the sealing cuff; 10 — spring ring; 11 —
sealing ring; 12 — support plate; 13 — pressure clamp; 14 — cuff of radial
pressing; 15,17,18 — cuff; 16 — bolts

Fig. 1. Structure of the NSh-K pump

In the course of operation, gear pumps of the HIII-K type wear out:
bearing and pressure clamps, gears, plates, and rubber seals fail.

The bearing and thrust clamps are repaired by the method of repair
sizes. This method is simple and cheap, but has a number of disadvantages:
the service life of the parts is reduced, which means the service life of the
pump as a whole; when drilling a well, the collar and half-rings under the
trunnion of the gears increase in size, which requires the installation of
enlarged repair gears, this makes it impossible to use the gears that were in
operation; the use of new gears significantly increases the cost of repairing
the pump as a whole. [1]

Clips are also restored by surfacing the worn places under the trunnions.
In the pressure clamp, the working surface of the liner is welded. After that,
the clip is processed to the nominal size. This method of restoration is more
productive and profitable, but when the temperature affects the clips, the
structure of their crystal lattice may change, which leads to the destruction
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of the clips and their intensive wear. It is possible to compensate for the wear
of the places under the trunnions of the bearing and pressure cage gears with
the help of bushings made of bronze. But the high labor intensity and
complexity of manufacturing bushings limits their use. Restoring the normal
dimensions of the clips is also possible by installing additional parts made of
polymer materials. Places for inserts are bored and polymer half-rings are
pressed into them with the help of special molds. The disadvantage of this
method is the need to make molds. The advantages of the method are the
exclusion of mechanical processing of half-rings after pressing; the
connection does not require additional lubrication, the wear of the parts of
the pumping unit is reduced.

In the gear, the trunnions, end surfaces and heads of the teeth wear out
in a circle [2]. The wear of the teeth along the thickness is insignificant and
practically does not affect the operation of the hydraulic pump. Minor wear
of the gears is eliminated by grinding the worn surfaces of the trunnions,
ends and the outer surface of the heads of the gear teeth to repair dimensions.
The disadvantage of this method is the reduction of gear life. Grinding to the
repair size is possible only with minor wear. When the dimensions of the
gear exceed the limits, they are restored by electrolytic methods or by vibro-
arc surfacing with subsequent heat and mechanical treatment. But this
method is expensive and requires the use of complex equipment.

Plates worn in the places of contact with the ends of the gears are ground
to repair dimensions [3]. The disadvantage of this method is the reduction of
the thickness of the plate and the increase of the gap between the plate and
the seat, which requires the installation of a compensating plate.

The analysis of existing technologies showed that in most cases the
method of repair sizes is used, that is, removal of traces of operation of the
working surfaces of parts by mechanical processing to the repair size in
compliance with technical requirements for the class of surface cleanliness,
geometric shape and physical and mechanical properties.
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OBI'PYHTYBAHHA BUXITHUX JAHUX JJIA TEXHIYHOI'O
3ABJAHHSA HA CTBOPEHHA OYUCHOI'O OBJTAJJTHAHHA

HammuBens 1. 1., K.T.H., 1011.
Taspiticokuii Oeparcagruil acpomexHoa02TYHUL YHIgepcumem imMeHi /[mumpa
Momopnozco, m. 3anopidxcocs, Yrpaina

Ilocmanoeka npoédaemu. TeXHONOTIS OYUIICHHS — OJUH 3 TOJIOBHUX
(bakTopiB, KM BU3HAYAE€ TEXHIYHHI pPIBEHb PEMOHTHO-O0OCIYTOBYIOUYOTO
BUpOOHUIITBA. BupaneHHs 3a0pyIHEHb € HEOOXITHOI YMOBOIO IS
SAKICHOTO OOCITYyTrOBYBaHHS TEXHIKH, JIJIsl IPOJYKTUBHOTO po30HpaHHs ii 0e3
pyiHYBaHHS JeTajel, 11 0e3MOMHIIKOBOI e eKTarlii 1 KOHTPOJI0, a TAKOXK
JUIsL OTPUMAHHS SIKICHUX TIOKPUTTIB MPHU TaJIbBaHIYHUX, MOJTIMEPHHX,
HaIIaBJIIOBAJIbHUX Ta IHIIMX omepalisx BigHoBieHHs [1]. Hemockonam
TEXHOJIOT1sI 1 00IaIHAHHS OUMIIICHHS HETAaTUBHO BiJIOOPaXYIOTHCS TAaKOXK Ha
CaHITapHO-TITIEHIYHUX yMOBAaX Iparii poOITHUKIB, 11 TPOIYKTUBHOCTI.

MeTtoto poGOTH € TPOTrHO3yBaHHS CIIOCO01B, TPUHOMIB 1 yCTaTKyBaHHS
OUMIIIEHHS arperatiB 1 JieTajgeil MalvH JJs BU3HAYCHHS MEPCIICKTUBHUX
croco0iB 1 TEHICHIIIH PO3BUTKY KOHCTPYKIIIH 0OJaHAHHS Ta peajizamii ix
B YMOBaXx MaWlCTepEeHb TEXHIYHUX IIEHTPIB 1 CiJIbCHKOTOCIOAAPCHKUX
1 ITPUEMCTB.

Ocnoeni mamepianu o0ocnioxycennsa. OCHOBY IHXXEHEPHOI OI[IHKH
cnoco01B, NPUMOMIB 1 YCTaTKyBaHHS OYMILEHHS CTAaHOBIISITH 30UpaHHSA 1
00po6ka iHpopmarii. [[xepena inGopmartii miapo3aISIOTHCS Ha Bl TPYTIH:
napamMeTpHUyHI 1 HelapaMeTPUYHI.

O6po6ka 1HbopMaIITHUX IKepes MpHU MPOrHO3yBaHHI 3aCHOBaHa Ha
BUKOPUCTAHHI ~ TEHEpAJIbHUX  BU3HAYaNbHUX  Tabmuup  [2],  sKi
MPEACTABIAIOT, COOOI0 Yy3arajibHEHE 3BEJICHHS TEXHIYHUX BHUMOT [0
MPOTHO30BAHOTO CHOCO0Y 1 00JIaJHAHHS, IO JO03BOJISIE MEPETBOPUTH iX
SAKICHUM ONHUC Yy KUIBKICHY OIIIHKY. BiAnpaBHUM NyHKTOM CKJIaJaHHS
Ta0JHIIb CITYKUTh CPOPMOBAHA META MTPOTHO3YBAHHS:

— MakCcHMaJlbHE BUAAJICHHS 3 30BHINIHIX Ta BHYTPIIIHIX MOBEPXOHb
PEMOHTHOTO (DOHTY TUIIXOBO- IPYHTOBHX 3a0pyIHEHB, 3AJUIIKIB MTaJTUBHO-
MACTHJIBHUX MaTepiajiB 1 3acTapiiuX MacTHi, ac@albTO-CMOJIHUCTHUX,
BYTJICIICBHUX BiJIKJIa/ICHB;

— MOJXKJIUBICTh BUJIAJICHHS YACTHHH Harapy, HaKWIy 31 CKJIQIHUX TI0
KOoHIryparlii BUpoOiB;

— MIHIMQJIbHUH BIUIUB MPOLIECIB OUMIICHHS HA JOBKIJISA,

— 3a0e3Me4YeHHs CTa0lTbHOCTI SIKOCTI OYMIIICHHSI PEMOHTHOTO (POHTY;

— 3a0e3nedyeHHs Oe3neyHux 1 KOMGOPTHUX CaHITapHO-TITEHIYHUX
YMOB TIpaiii;

— MexaHizalisg 1 aBTOMaTu3allisl TMpoIeciB Ta  oOOJagHAHHS,
HaIlpaBJICHUX Ha CKOPOUYCHHS Yacy OUYHUIICHHS, 3HUKCHHS BUTPAT CHEPTIi.
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JInsi OuMIEHHsSI arperariB peKOMEHIYIOTbCS MHIHI MAIMHU JBOX
TUMIB: CTPyMHUHHI Ta 3arnuOHi. ['eHepaibHa BU3HAYallbHA TaOIHII
CKJIAJIAETHCS 3 XapaKTEPUCTHK, MTO3UIIIHM, 0a3MCHUX 1 OCTATOYHHX OIIHOK [2].
Jlis TOpiBHSAHHSA B TaOMUII0 BKJIIOYEHI XapaKTEPUCTUKH HaMOLIbII
JIOCKOHAJIMX KOHCTPYKIIM YCTAaHOBOK. 3a pe3yJibTaTaMd MOPIBHAHHA 1
OILIHKY MO L1 Tabauii o04YMCIIOBAaBCS KOE(DILIEHT 1HXKEHEPHO-TEXHIYHOT
3HAYYIIOCTI.

Pe3ynbTaT 1HKEHEPHOI OI[IHKH MMOKA3aJIH, 10 HAUOLIBII €()eKTUBHUM
CrocoOOM OYMIIEHHS arperatiB B YMOBaX CEPBICHUX MIJNPUEMCTB €
OYHIIEHHS JTY>)KHUMH KOHIICHTPOBAHUMH PO3YMHAMHU CUHTECTUIHUX MUWHUX
3ac001B 3 3 BUKOPUCTAHHSAM MPUMOMY MEPIOAMYHOIO 3aHYPEHHS BUPOOIB B
MUMHUN pO3UYMH Ta iX MiAHOMY HaJ HUM, a TakoX BiOpaiii 00’€KTiB
OuHIlEeHHA B po3urHi. KoediieHT iHKeHepHO-TEXHIYHOT 3HAYYIIIOCTI CKJIaB
0,91, mo xapakTepuzye Crocid sK BEJIbMH IEPCIEKTUBHUN; KaTeropis
MEPCHEKTUBHOCTI 5,2. BUCOKI MOKAa3HUKU MEPCIIEKTUBHOCTI CBIIYUTH PO
Te, 110 Ie¥ croci® MOBUHEH BUTHUCHYTH CTPYMHUHHE OYMIIICHHS arperaris.

CroyaTKy HEOOX1IHO BUKOHATH PO3POOKY KOHCTPYKIIi poO0Y0i 30HU
MUWAHOT MaIIMHH, MOTIM pO3poOUTH yCTpOi A iHTeHcHiKallli mpoieciB
OUHUIIEHHS, TPAHCIOPTHI YCTPOi, BUKOHATH TEXHOJOTIYHI PO3PaXyHKH,
PO3paxyHKH BEHTHIISIII1, EHEPronocTayaHHs, 1H.

OCHOBHI BUMOTH 10 KOHCTPYKI[li MalIMHU:

— croci0 OYMILEHHS — 3aHYPIOBaJIbHUM,

— po3Mip poOOUYOi 30HM MAIIMHU — JOCTATHIN [JI8 OYHUIIEHHS
KOPITYCHUX JE€Talleil MallvH,

— MOJKITUBICTh 3aCTOCYBaHHS JY>KHUX PO3UMHIB CHHTETUYHHUX
MUWHHX 3ac001B Tipu Temmeparypi 90...950C,

- 3aCTOCYBaHHS JTUHAMIYHOTO MIepeMIlIeHHs! 00’ €KTIB OUUIIICHHS
3 ix BiOparli€to.

Bucnoexu. Peanmizaiito oOpaHux crnoco0y 1 NpUHOMIB OUYHILCHHS
MOXHa 3IHCHUTH Ha POTOPHIM YCTaHOBII, J¢ BUPOOM IIJBIIIYIOTHCS B
KOHTEHHEepaXx Ha XpPECTOBMHY Bally 1 3AIMCHIOIOTH OOEpPTAIbHUNA PYX.
OOrpyHTOBaH1 TMepeBard BUKOHAHHS YCTAHOBKHM 3 IUUIAHETAPHUM PYXOM
KOHTEHHEPIB B MOPIBHSIHHI 3 KOJIOBUM PYXOM.

Cnucok eukopucmanux 0icepen

1. Byneii I. A. IIpoekTyBaHHS MiANPUEMCTB 3 BUPOOHHUIITBA 1 PEMOHTY
CLIbCHKOTOCTIOAAPCHKUX MallvH: HaB4d. mociOHuk. K.: Bumia mxomna, 1993.
287 c.

2. I'MmommHckuid B. I'. MH)XeHepHOE NPOrHO3UPOBAHUE TEXHOJIOTHUU
ctpoutenbeTBa. M.: Crpoinsznar, 1988. 208 c.

TaBpiNCbKMI AeprKaBHUIM arpOTEXHOOTNYHMIA YHiBepcuTeT imeHi mutpa MoTtopHoro 180



IV Mi*KHapoaHa HayKOBO NpaKTMYHa KoHdepeHL,in 01-25 nuctonaga 2022 p.

YK 631.171.075.3

XAPAKTEPUCTHUKA BIIMOB AI'PEI'ATIB I CUCTEM .
CLIbCBKOI'OCIOJAPCHKOI TEXHIKHU IMPU EKCILTYATAII
HA BIOITAJIBHO-MACTHUJ/IBHUX MATEPIAJIAX

Kypasens /1. I1., 1.T.H.,

bonpap A. M., K.T.H.,

®inenko M. FO., crynent 32 CAI

Taspiticokuii Oepaicasrull acpomexHoN02IYHUL YHIBepcumem imeHi /Imumpa
Momopnozco, m. 3anopidxcocs, Yrpaina

[linBuIIEeHHS 1[1H Ha NaJIbHO-MacTUIILHI MaTepianu (IIMM) Bukiinkane,
TOJIOBHUM YHHOM, 3MEHIICHHSIM HadTH y Haapax 3emii, 1 3aJeKHICTIO
VYkpainun B HaQTONpoayKTax 3a paxyHOK iMmopTy. He ocrtanHe wmicue y
bOMY pANll ICHYIOUMX TpOOJeM € 1 BeaMYe3Ha KUIBKICTh IIKIIJIUBUX
BUKHW/IIB, IO 3a0pyJaHIOIOTH HaBKOJUIIHE cepenoBumie. LI  dakru
CIIOHYKAIOTh JIO TOIIyKy anbTepHaTUBHUX BuAIB [IMM, BpaxoByrouu
KUIBKICTh ix CIIO>KMBAHHS. EdexTuBHicTh BUKOPUCTAHHS
CUTBCHKOTOCTIONAPCHKOT TEXHIKM BU3HAUAETHCSA HE TIJIbKU KOHCTPYKTHUBHO-
TEXHOJIOTITYHUMHU PIIICHHSIMHU, 3aKJIaJICHUMH B MPOIECI BUTOTOBJIEHHS, a U
yMOBaMHM 11 €KCIUTyaTallii, TEeXHIYHOro OOCIyroByBaHHS 1 PEMOHTY.
PO3BUTOK HAayKOBO-TEXHIYHOI'O NPOrpecy, IHTEHCU(IKAILS PpPEeKUMIB
eKCIUTyaTallli ClIbChbKOTOCIOAAPChKOI TEXHIKM OOYMOBIIIOE HEOOX1AHICTH
MIJBUIICHHS HAIHOCTI TEXHIYHUX CHUCTEM, OCOOJIMBO MPU BUKOPUCTAHHI
aNbTEPHATUBHUX MMaJIbBHO-MaTHJIBHUX MaTepianiB 610J10T1YHOTO
NOXO/PKeHHS.  BupimeHHs 1ie€i npobieMu, 1€ BEJIMYE3HHH pe3epB
M1BUIICHHS €()eKTUBHOCTI BUPOOHHUIITBA 1 MPOAYKTUBHOCTI Ipalli 3 Orsiay
3MICTy TIpoOJieMH HaIIMHOCTI MAaIllMH CJIAye, M0 I BJIACTHBICTH
XapaKTepU3y€eThCs B TIEPIILY YEPTy 3AATHICTIO BUKOHYBATH 3aJaHi (PyHKIII,
30epiraro4u B 4yaci 3HaUCHHS BCTAHOBJICHUX CKCIUTyaTallliHUX MTOKA3HUKIB y
3amanux Mexax [l1]. OOmexeHuit o0cCsAT 1 cCymepewinBl pe3yJbTaTh
JOCTPKeHb B 00yiacTi 3aMiHM Ha(TOBUX ManbHUX Ha O10JIOTIYHI, HE
JIO3BOJISIIOTH OJTHO3HAYHO CYJWUTU NPO BIUIMB O10MaJIMBHOI KOMITO3HUIIIT Ha
CHEpPreTUYH1, MaJIUBHO-EKOHOMIYHI, €KOJIOTIYHI Ta 1HII IMOKAa3HUKH, IO
GbopMyIOTh TEXHIYHUN PIBEHB CUIBCHKOTOCTIONAPCHhKOT TeXHikM [2]. HasBH1
omyOIIKOBaHI HEMOBHI CTAaTUCTUYHI JlaHl MpPO PIBEHb HAIIAHOCTI PI3HUX
TUITIB CKCIIyaTOBaHMX MAaIlMH 1 CHUCTEM B JaHWUH dYac y 3B'SI3Ky 3
IHTEHCUBHMM  PO3BHUTKOM BHUPOOHHWIITBA BXKE€ HEJOCTAaTHHO ITOBHO
BiI0OpakaroTh (DAaKTUYHHUM CTaH TPOOJIEeMH HAIIWHOCTI, 0COOIMBO Ha Tl
BUKOPUCTAHHA  aJbTEPHATHUBHUX  MAJUBHO-MACTWJIBHHX  MaTepiamiB
010JI0TYHOTO TTOXO IKEHHS [3].

MeTo0o  JOCHIKEHb €  CTPYKTYPHMM — aHami3  HaAllHOCTI
CUIbCBKOTOCTIOAAPCHKOI TEXHIKM  MpH eKCIUTyarauii Ha OlomanbHO-
MaCTUJIILHUX MaTepianax Jisl OAANIbIIOTO MPOTHO3YBAHHS pecypcy BY3JiB 1
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arperatiB. [Ipu yCyHeHH1 BiJIMOBH, pEMOHTHUM BHKOHABISIM OaiiTy e BiJl
SAKOTO TpaKTopa (arperaTy) HaJXOIUTh BIAMOBA 1 SIKUH BIH 32 PaXyHKOM.
Tomy Bci BiIMOBM YyMOBHO PO3JUIEHI Ha ABI TPyHH CKJIaaHOCTi. BiamoBu
NepIioi  TPyNu  YCYBAlOThCS  PEMOHTOM abo0  3aMiHOIO  JieTajeH,
pO3TallIOBaHUX 30BHI BY3JIB 1 arperariB, 0e3 iX po30upaHHS, a TaKOX
BIIMOBH, YCYHEHHS SIKMX BHMAarae Mo3adeproBOro MpOBEICHHs Omnepaiii
TO-1 1 TO-2. [Jo mepioi rpynu HajexaTh HECKJIaHl BIIMOBH, YCYHEHHS
SAKUX HE BUMAararoTh INIMOOKOTO po30MpaHHs arperaty (Hampukia, po3puB
peMeHs reHepaTopa, po3'eIHAHHS Tpoca YIpaBIiHHSI poOOTOIO T1ipoHacoca,
MIJTIKAHHS OJIMBH, 3aBUCAHHS KJIamaHa 1 1H.) 1, SIK IPaBUJIO, BUKOHYIOTHCS
MexaHi3atopoM. BinMoBH Jpyroi Ipynu YCyBarOThCS PEMOHTOM alo
3aMIHOIO JIETKOJIOCTYITHUX BY3JIIB 1 arperariB, a TaKOX Tl, YCYHEHHS SIKUX
BUMAra€ pPO3KPUTTS BHYTPIIIHIX MNOPOKHUH OCHOBHHX arperariB 0e3 ix
po36upanHs abo mo3zadeproBoro npoBeaeHHs omepaiiiii TO-2. Jlo apyroi
TPy BIIHOCATHCS OUIBII CKJIAAHI BIAMOBU (HANMpUKIAA, PyHHYBaHHS
MIIIUITHAIKA, 3aKJIMHIOBAHHS TIpOMOTOpa, pYyHHYBaHHS KUIbLS B
TIAPOIMITIHAPI, PYHHYBaHHS IIECTEPHI Ta 1H.).

B pesynpraTi mocHiKeHb BCTAaHOBJICHO, IO aHATI3 HaIIMHOCTI
CUTBCHKOTOCTIONAPCHKOT TEXHIKM MOXK€ OyTH TIPOBEICHUI Ha OCHOBI
noOyJI0BH po3MmideHoro rpada craHiB, SKUi (PYHKIIOHATBHO 00'€NHYyE
XapakTepHi ICTOTHI JHUCHEPCHI TIOJIOXKEHHSI MIJCUCTEM: MEXaHI3M
KEpyBaHHA; €JIEKTPOOOIalHaHH; TiAPOo0OIaHAHHS; AW3EIbHI JIBUTYHHU;
TpPaHCMICIA; XOJ0Ba YacTWHA. B mepioa ekcrulyatalli B MeXax 3aJlaHOro
pecypcy po3mideHui rpad HEe Ma€ TYNUKOBUX CTaHIB, a WMOBIPHOCTI
NepPEXOAIB CUILCHKOTOCIOAAPCHKOT TEXHIKH 3 OJIHOTO B 1HIIIE CTA01M13yETHCS
B oOnacti (iHaTBPHUX CBOIX 3HA4YEeHb, SIKI  XapaKTEPU3YIOTh pPiBEHb
HAJIWHOCTI OKpeMHX arperariB (mijcucTeM). XapaKTepucTUKa BIIMOB
arperaTiB 1 CUCTEM CUIbCHKOTOCIOIAPCHKOI TEXHIKU MPHU EKCIUTyaTalii Ha
OloMmanbHO-MACTHJIBHUX MaTepiajax CBIAYUTH MPO 3HAYHI MOKA3ZHUKH II0]I0
KUTBKOCTI BIJIMOB IO T'pyIam CKJIaJHOCTI. JIJ1si 3MeHIIIeHHsI KiTbKOCTI BiIMOB
HEOOX1IHO MIPOBECTHU KOMILIIEKC 3aX0/11B IS amganraril
CIJTbCBKOTOCIIOZIAPCHKOI  TEXHIKM TIPpM  eKCIUTyartarmii Ha OlomajabHO-
MaCTUJILHUX MaTepiajax.
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OPTIMIZATION OF THE PROCESS OF WORKING-IN DETAILS
OF GEAR PUMPS CONNECTIONS AFTER REPAIR
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Ukraine

Working-in of friction pairs is a mandatory technological process,
which is of great importance for wear-resistant surfaces and, as a result,
extending the service life of hydraulic transmissions. It is a complex process
that takes place under the influence of a large number of different factors.
The entire working-in process can be divided into three periods:

- the first is characterized by increased initial wear (during this period,
the quality of the surface of the friction pairs is optimized);

- the second is characterized by a decrease in the amount of wear, a
decrease in mechanical losses due to friction, strengthening of surfaces,
geometric alignment of parts relative to each other;

- the third is characterized by the stabilization of all the main indicators
of axial-piston units: wear of parts, feed rate, mechanical losses, oil pressure,
temperature, etc.

A promising direction for optimizing the process of working-in parts is
operational measures that ensure high wear intensity, the formation of the
optimal microgeometry of the surface of the parts during working-in at idle
with the subsequent maximum reduction of wear intensity during working-
in under load.

According to their physico-chemical action, additives for increasing
friction pairs can be divided into a number of groups: inactive substances;
surfactants; chemically active substances; compositions that promote
selective transfer [1].

Additives with the use of surface-active substances contribute to the
intensification of the process of working-in the surfaces of the coupling parts
due to the effect of adsorption reducing the strength of materials. Oleic,
stearic and ricinoleic acids, ethers of organic acids, glycerin and others are
often used as surfactants.

The use of organofluorine surface-active substances in various solvents
and with various regulatory additives, which are called epilam, and the
process of applying them to the surface - epilamization, is of interest. Epilam
modifies the treated surface without changing its structure, giving the surface
anti-friction, anti-adhesive, hydrophobic, protective and other useful
properties. The formed barrier film withstands temperatures up to T=400° C,
does not break under shock loads of up to 300 kg/mm?2 [2].

The general disadvantage of working-in parts on oils with inactive
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additives - the nature of the surface under the additive layer remains
unchanged, and when using pure oil in the future, surface micro-uniformities
are revealed and polished. In addition, these additives are insoluble in oils
and precipitate during storage and filtration [2].

Tribopolymerizing additives are used during cold working-in of
engines. Thanks to them, the adhesive interaction of the friction surfaces
increases. The peculiarity of these additives is high lapping efficiency at a
relatively low oil temperature [3].

Chemically active additives intensify chemical processes on the
working surfaces of parts, which leads to the formation of layers of products
of chemical interaction with metal, which separate the contacting surfaces,
thereby preventing seizure and burrs [3]. Such additives, despite their
effectiveness, have disadvantages: toxicity; chemical activity of additives
with increasing load and temperature, which leads to increased corrosion and
mechanical wear of parts; difficulties of preparation in conditions of repair
production. An additive containing molybdenum disulfide forms thin, strong
films on friction surfaces that reduce wear under heavy loads.

The conducted analysis shows that the service life of gear pumps of
hydraulic systems and their inter-repair resource depends on the quality of
the working-in of their parts during the post-repair break-in period.

The analysis of the used additives revealed that the most promising is
the use of complex additives that contain surface-active and chemically
active substances.
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V]IK 699.86

HJIAXU NIJIABAIMEHHA EKOHOMIYHOCTI
TEIIJIOBUX MEPEXK

Cipenko B. @, k.T.H., TOICHT
Cymcokuti HayioHanvHul azcpaprutl yrisepcumem, m. Cymu, Yrpaina

Ilocmanoeka npobnemu. bynpb-ika eHEepreTUYHAa CHUCTEMa MAaE TPH
CKJIQJIOBI — TEHEpyIdy, CIOXHBAIOYy Ta TPAHCIOPTHY. 3aBIaHHSAM
TPaHCIOPTHOT MEepexXi, B TOMy YHCII 1 B TEIJIOBIH CUCTEMI, € JOCTaBKa
TEIJIOBOI €HEeprii HaJeXHO1 SIKOCTI 1 3 MIHIMaJbHUMU BTpaTaMu BIJ
TE€HEPYIOUUX MPUCTPOIB 10 CHOKMBAUIB. BUIbII THYYKUMH 1 COPUUHATUMEI
JI0 €HEepro30epirarounx 3axo/AiB € TEIJIOTEHEPYIYe Ta TEIUIOCIOKUBAIOYE
oOylaHaHHA. BuIbIl KOHCEpPBAaTHUBHUM B IbOMY IUIaHI € OOJagHaHHS
NepeIarvrX TEIUIOMEPEXK, IKEe Ma€ HOPMOBaH1 BEJIMUMHU BTpaT eHeprii [1],
10 MOXKYTb CATaTH KIJILKACOT KIJIOBAT Ha | KM JIOBXKHHHU JIiHii.

OcHnoeni mamepianu 00cnioxcenHa. 3aX0nu 13 3MEHIICHHS BTpaT
eHeprii B OIIBIIOCTI BUMAAKIB MOXYTb OyTH 3ampoBaJKEHI Ha CTaiil
MIPOEKTYBaHHS HOBUX TEIJIOMEPEK, a00 MpH iX MIMOOKIM PEKOHCTPYKIIi.

J171st MOBHOTO BpaxyBaHHS BCIX BUJIIB CTATEN I0XO/y 1 BATPAT TEIJIOBO1
eHeprii HaMHu 3ampONOHOBAHO CKJIAJaTH TMOBHUU TEIUIOBUW OallaHC AJis
MEpexXi, [0 BKJIOYAE MOAAOYUN, 3BOPOTHIA TEIUIONPOBOAU Ta
HUPKYJSIIAHUN HACOC.

Jlo TemioHOCIA B MEpexXl €Hepris HaJAXoAWTh Bia 1) Hacammepen
TEIUIOTeHepaTopa, 2) 3alpolOHOBAHO BPAaXOBYBAaTH TaKOX HAJXOKCHHS
€Heprii, Mo BUIIISETHCA TMPU POOOTI CUIT TEPTS BCEPEIUHI IMOTOKY
TersioHocis. OTpuMaHa TeIJioBa €HEpris KOPUCHO BHUTPAYAETHCA Y
CIOXKMBaviB. A BTpaTH €HEPrii B 30BHIIIHE CEPEJOBHILNE B OCHOBHOMY
B1IOYBaIOThCS 3a PaxyHOK TeEIUIONepeayl BiJl HArpiTOro TEIUIOHOCIS 0
30BHIIIHBOTO MOBITPS Yepe3 MIap TEIUI0130JIS1IiT TpyOOIIpOBOIIB.

I3 maBeneHnux BupasziB [1, 2] BuUTiIKae, 0 BEJIUYMHA BTpAT EHEPrii
3QJICKHUTH Bl TEOMETPUIHUX Ta TEIIO(I3MUHUX (HaKTOPIB: TOBIIMHA IIAPY
TEIJI0130JIAMI11, TOBXUHA 1 BHYTPIIIHIA AlaMeTp TPyOOrpoBoay. A TaKOK
KOeQIII€HTIB TEIUIONPOBITHOCTI IIapy TEIJIOI30Allli, MaTepialy CTIHOK
TpyOH Ta BeTMYMHU KOEQIIIEHTY TETUIONepeayi.

Ha Bennuuny BTpaT eHeprii, HacaMIiepe i, BIUIMBAE SKICTh Ta TOBIIKWHA
mapy Temoizonsanii. B OyniBenpHUX HOpMax Ta MpaBuUiiaX BKas3aHa
BEITMYMHA MAKCHUMAJIbHOI TEIJIOMPOBITHOCTI 130JISIIIIHHOTO MaTepialy Ta
PEKOMEHJ0BaHAa TOBIIMHA Moro mapy [3].

BcTranoBnena oO6epHEHO MpOMOPIiiHA 3aJIEKHICTh BTpAT TeIia Bijl
3HAQYEHHS BHYTPINIHHOTO jiaMeTpa TEIJIONPOBOIY MPH PI3HIM KIJIBKOCTI
TEIIO130JIAIIITHOTO MaTepiay.

[Ipu 30epexeHHl HE3MIHHOI BUTPATH TEIJIOHOCIA JOLLUIBHOI0 € HOTo
NiJBUILIEHA BUJIKICTh PYyXy B TpyOonpoBoai B Mexax 0,5-2 m/c, mpuaomy

185 TaBpilicbKui1 AepXKaBHUI arpOTEXHOOTIYHWIA YHIBEPCUTET iMmeHi Amutpa MoTopHoro



TexHiuHe 3abe3nevyeHHA iIHHOBALLIMHMX TEXHO/IOTIN B arponpoMMUC/IOBOMY KOMMNIEKCI

OinbIe 3HAYEHHS JIIMITYEThCS, SIK €KOHOMIYHUMM MIPKYyBaHHSIMH, TakK 1
YMOBAaMH B1JICYyTHOCTI KaBiTalrlii.

Buxonsuu 13 (pi3u4HOrO 3MICTYy SIBUI MpHU NEpeKauyBaHHI PIAMHUA B
Mepexi BCs MiABEACHA A0 TEIJIOHOCIS MEXaHIuHa, YuTail — eJIeKTpUYHA
SHEPris, MEePETBOPIOETHCS B TEIIOBY [4]. Takox BCTaHOBJICHA 3aJICKHICTh
3aTpavyeHol MOTYKHOCTI €JIEKTPOABUTYHA HaCOCA HAa HArpiB TEIUIOHOCIS MPU
HE3MIHHIN HOT0 BUTpATI Bij AlaMeTpa TpyOu.

[Ipn BHU3HAYEHHI EKOHOMIYHOI €(EKTUBHOCTI TEeII030epiralounx
3aXO0/1B 3alPONOHOBAHO: 1) B pO3paxyHKH 3aMICTh TOBIIMHU LIAPYy BBOJUTH
IJIOINY MEPETUHY 130JI1111, BiJl AKOT MaeEMO MPSIMUNA MEpexiJl 10 KiIbKOCTI
TEIJIO130JISLIITHOrO MaTepiany; 2) BUTpaTy €JIEeKTPOEHEPrii B HACOCHOMY
arperari B TEIJIOBOMY OajlaHC1 BBaKaTU 3a KOPUCHY, IIO 3aTpadyeHa Ha
JOJaTKOBUI MiJIrpiB TEIUIOHOCIS. B eKOHOMIUHIM MigpaxyHKax BapTiCTh
1i€1 YaCTUHM TeIUIa BU3HAYATH 32 IIHOK0 EJICKTPOSHEPTii.

3 wMeroro yHidikamii po3paxyHKIB €KOHOMIYHHUX 3aTpar Ha
TPaHCIIOPTYBaHHS TEIJIOHOCIIB Oyjla BCTAHOBJCHA HASBHICTH JIHIWHOI
3QJIEKHOCTI MDK BapTICTIO MPUPOJHBOTO Ta3zy Ta MaTepiaioM CTIHOK
TpyOONIpOBOAY, Hampukian, Tra3-ctalb K=4 B cBiToBux 1iHax. ILli
CHIBBIJIHOIIIEHHS, Pa30oM 13 BEJIMUYMHAMHM €HEPreTUYHUX Ta MaTeplajbHUX
BUTPAT, MOXYTb CIYIyBaTH €KOHOMIYHUM MapKepoOM i TMOIMEpPeaHbOI
OIIIHKM €(PEKTHUBHOCTI €HEProomaaHuX 3axo/iB. Taki 3aJeKHOCTI TaKOX
JAI0Th MOJKJIMBICTh, BUXOJSIYM 13 €HEPreTUYHUX IMMOKA3HUKIB, BU3HAYATH
BEJIMYMHU JOLIIBHOTO PaJIlyCy TEIUIOBOT MEPEXI.

Bucnoexu. BusiBieHi 3aKOHOMIPHI 3aJI€KHOCTI JTalOTh MOXJIUBICTh
BXK€ Ha cTajli (IpOEKTyBaHHsS) PO3POOKH 3aKIACTH KOHCTPYKTHBHO-
TEXHOJIOT14HI MMapaMeTpu MepexXi 3 MIHIMaJIbHUMHU €HEPro-€KOHOMIYHUMU
3aTparaMd Ha TPAHCIOPTYBAHHS HEOOXIJHOI KIJTBKOCTI TEIUIOHOCIIB Ha
JOTYCTUMY BIJICTaHb.
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YK 631.3.004.67

BU3HAYEHHSA KOE®IIIEHTA BIJHOBJIEHHSA
PECYPCY AI'PEI'ATIB /IBUT'YHIB

JammuBens I'. 1., k.T.H., 1011.,

[MImarmniit M. B., ctyaeHT

Taspiticokuii Oepaicasrull acpomexHoN02IYHUL YHIBepcumem imeHi /[mumpa
Momopnozo, m. 3anopidxcocs, Yrpaina

Ilocmanoeka npooaemu. be3BIIMOBHICTH Ta JIOBTOBIYHICTD —
HaWBaXKJIMBIIII CIOXXUBYl TMOKAa3HUKHM SIKOCTI PEMOHTY arperatiB. Yepes
3HAYHY TPUBAJICTh BU3HAYEHHS IMOKA3HUKIB JIOBFOBIYHOCTI 1H(pOpMaIlis
BTpavya€ CBOIO AKTyaJIbHICTh, OCKUIBKH OIIIHIOETHCS PIBEHb PEMOHTHOTO
BUPOOHUIITBA 3HAYHOT'O TEPMIHY JABHOCTI. SIKICTh PEMOHTY JBUTYHIB MOXE
XapaKTEePU3yBaTUCS TOPIBHSHHAM (DAKTUYHOTO MIXKPEMOHTHOTO PEecypcy
arperaTiB 3 HOPMaTUBHUMHU 3HaueHHsMU [1]. TpuBamicTh CIOCTEPEKECHD
3HAYHO CKOPOYYETHCS 32 PAXyHOK YIIIJILHEHHS POOOTH MAIIMHU 32 4acOM
abo mocuieHHs (aKTOpiB HABAHTAKEHHS. 3aCTOCYBaHHS MPUCKOPEHUX
METOMIB y pEaTbHUX BUPOOHUYMX YMOBAX CTPUMYETHCS TPYIHOIIAMHU
3a0e3MeYeHHs] yMOB TPHUCKOPEHHS BHUMPOOyBaHb. TOMYy BaKJIHMBO
IPOTHO3YBATH KOE(DILIEHT BIIHOBIEHHS pecypcy (BIAHOLIEHHS CEPEAHBOrO
MIXPEMOHTHOT'O PECYPCY 10 CEPETHHOTO JOPEMOHTHOTO).

Ochoeni mamepianu 0o0cnioxycenna. [0 OLIHKKA PIBHSA PI3HUX
CEpBICHUX MIANPUEMCTB BHUKOPHCTOBYETHCS CHUCTEMa OaliB JAESKUX
TEXHOJOTIYHUX, OpTaHi3amiiHuX (akTOpiB BUPOOHUIITBA, a JJISl OLIHKH
BIUTUBY Ha MDKPEMOHTHHI pecypc BUPOOHUYHMX (DAKTOPIB 3aCTOCOBYIOTH
METOJI MHOKUHHOTO PErpeCiiiHOro aHami3y.

[IporHo3yBaHHs Koe(iIllEHTy BIAHOBJICHHS pecypcy HE0OX1IHO
BUKOHYBATH MO PIBHIO TEXHOJIOT1i, TOTPUMYIOUU MPHU L[LOMY TaKHUX YMOB:
MOPIBHIOIOTHCSL PIBHI TEXHOJIOTIA Ha MIiANPUEMCTBI Ta BH3HAYEHOIO
HOPMATUBHO-TEXHIYHOIO JIOKYMEHTAlll€l0; YMOBU €KCILUTyaTalii HOBHX 1
BIIPEMOHTOBaHUX JBUTYHIB TIOBUHHI OYTH OJHAKOBHMH; OIIIHOYHI
MOKA3HUKH PIBHA TEXHOJOTIYHMX OIepalliii MOBHHHI JIETKO BU3HAYATHUCH 1
MOBHO OXOILTIOBATH TEXHOJIOTIYHHUI MPOLIEC PEMOHTY; 3HAUYIIICTh BILIUBY
OJMHUYHUX 1 KOMIUIEKCHUX (aKTOpiB AOIIIBHO BU3HAYATH EKCIIEPTHUM
METOJIOM.

CroyaTKky Tpyma eKCIepTiB BHSBWAJA KOMIUIEKCHI Ta OJWHUYHI
dakropu, cTyneHi OAMHUYHUX (HAKTOPiB, TOOTO BCTAaHOBMJIA MPUUYMHHO-
HACJIIJIKOBUHM 3B'I30K TEXHOJIOTTYHOT'O TMPOIECY 1 JIOBIOBIYHOCTI JBUTYHIB
[2]. Hdns OIiHKK eKcIepTiB 1 (QopMyBaHHSA €KCIEPTHOI Tpynu Oyiu
po3pobuieHi Tabnuii: «KapTa caMOOIliHKM eKcIiepTa Mo MUTAHHSAM SKOCTI
peMoHTy», «KapTa B3aeMooOIliHKH eKcrnepTiB», «KapTa ouiHKK ekcnepTa
pob6ouoro rpymor». Poboua rpymna ekcrnepTiB BU3HAUYMIIA 3MICT Ta BAarOMICTh
MOKa3HUKIB IUX TaOJMIb, 3HAYeHHs CaMOOIHKU Kcam, KoedirmieHTn
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B3a€MOOLIIHKN Kg3, BIAXWJIEHHS Bl CEPEAHBbOI JYMKH €KCHEPTHOI Ipynu
Koc. IlepeBipka y3romxeHoCTi JyMOK €KCIIepTiB BU3HAYAIACh MTONEPETHBO
JI0 OCHOBHOI €KCHEepPTU3M IUISXOM BIJNOBiAI WMOBIPHHUX €KCIEpTIB Ha
NUTAHHS: KA cepeqHid pecypc BIIPEMOHTOBAHUX IU3EIbHUX JBUTYHIB
3a0e3neuyeTbcss B TENEpilIHIM Yac y BIACOTKAaxX B HOBOIO; sKa
JIOBTOBIYHICTh Y BIJCOTKax BiJl HOBOTO arperaty 3a0e3mneuyerbcs MpH
PEMOHTI JieTajelt Tu3eIbHUX JIBUTYHIB.

Pesynpraté ycepemHIOBAIMCH TO BCIM MHTAaHHSM, BH3HAYaIach
BIJITBOPIOBAHICTh pe3ysbTariB ekcrnepra Kgp. OliHka ekcrepra yieHamMu
poOouoi rpynu Kpr BpaxoBye HOro BiJIHOLIEHHS A0 €KCHEPTHOI OLIIHKHU
SIKOCT1 TIPOAYKIIT Ta iX aKTUBHOCTI TP 0OTOBOPEHHI 3HaY€Hb OIIHOK.

KomruiekcHa o1iHKa SKOCT1 eKcrepTa

Kg = 0,15Kcam + 0,20Kp3 + 0,1Kpr + 0,25Koc + 0,3Kgp. (1)

PoGouoro rpymoto excriepTiB Oyma po3poOiieHa aHKETa 3 OIIHKH
BIUIMBY TEXHOJIOT1YHUX (DaKTOpIB Ha JIOBrOBIUHICTH JBUTyHA. [licns
00poOku aHker OynaM BCTaHOBJICHI KoediiieHTH BaromocTi Kg;
KOMIUIEKCHUX Ta OJMHUYHHUX (akTopiB, iX crymeHiB. [lo pesynbraram
AHKETYBaHHsI BUSBJICHI OAMHUYHI (AKTOpU, EKCIEPT BiJI3HAYaB CTYIIEHI
3HaYeHb OJMHUYHMUX (DAKTOPIB 3aJIeXKHO BiJ JOTPUMAHHS HOPMATHUBHO-
TEeXHIYHOI JoKyMeHTalii Kyr peMOHTY IBUTYHIB Ha IaHOMY IiINPUEMCTBI.
3Ha4yeHHs BIJAMOBIIHOTO 1-TO KOMIUIEKCHOTO (hakTtopy D mOpiBHIOE CcyMi
3a(hiIKCOBaHUX EKCIIEPTOM 3Ha4YCHb OJIMHUYHUX MOKA3HHUKIB.
[Iporro3oBanuii KoediliEHT BITHOBICHHS PECYpCy

Kgp = Kut Z Kagi Keri @ . (2)

Bucnosku. Ha nianpuemcTBax, e NPOBOJWINCH JOCTIIKEHHS, OyiIH
BU3HAUEHI BTPATU PECYpCy aBTOTPAKTOPHHUX ABUTYHIB depe3 3HIKEHHS
PIBHS TEXHOJIOT1i peMOHTY. 3 OIMHUYHHUX (PAKTOPIB HAMOILIBIINN BIUIUB Ha
MDKPEMOHTHHM pecypc BIUIMBA€ SIKICTh PEMOHTY HIMHOK KOJIHYACTOTO
Baly, JOTPUMAaHHS pEXUMY OOKaTyBaHHS, NPaBWIBHICTh YKJIaJaHHA
KOJIIHYACTOTO Bally, KOMIUIEKTYBAaHHS Ta CKJIaJaHHS LUIIHIPO-TOPIIHEBOT
TpyId Ta iH., IPUUIOMY 1 BTPATU PECYpPCy 4Yepe3 BIIXWICHHS B MPOBEIACHHI
nux omnepamiid Haouibmi. OTpuMaHi JaHl Jai0Th MOKJIUBICTH BHUSIBUTH
HEJIOJIKM TEXHOJIOT1I Ha KOHKPETHUX CEpBICHMX MIANPUEMCTBAX 1
e(EeKTHUBHO BIUIMBATH Ha BUPOOHUITBO.
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YK 631. 333.92:631.22.018
orjasaaA PObOTHU HACOCIB JJIA BIOT'A30BHUX YCTAHOBOK
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Kpymuncekuii C. B., marictpant

Taspiticbkuil OepacasHull acpomexHoN02iuHULL YHigepcumem iMeHi /[mumpa
Momopnozo, m. 3anopidxcowcs, Yrpaina

BuOip BIANMOBIZHMX 32 MOTYXHICTIO 1 XapaKTEpPUCTHUKAMU HAaCOCIB
3HAYHOI0 MIPOIO0 3aJIEKUTh BiJi BUKOPUCTOBYBAHHMX CyOCTpaTiB, iXHbOTO
CTyHeHsl MAroToBKU 1/abo BMicTy cyxoi pedoBunu (CP) [1]. Jns 3axucty
HAcOCIB 0e3nocepeiHbO Mepe]; HUMU MOXYTh BCTAHOBJIIOBATHCS PiKYUl U
MO/IPIOHIOBAIBHI MEXaHI3MH, a TaKOX CermapaTopyd CTOPOHHIX JOMIIIOK;
MOXXYTh TaKOX BHKOPHCTOBYBATHCSI HACOCH, B SKHX €JIEMEHTH, III0
TPaHCIOPTYIOTh, 3a0€3MeUeHI BIAMOBIIHUMH MOIPIOHIOBAYAMHU.

[Tin yac momaui cyOcTpary B peakTop CIiJi BpPaxOBYyBaTH HOTO
TeMIiepatypy. Y pasl BEIMKOI PI3HHUIIl TeMIEepaTryp MDK cyOcTpatoM i
BCcepeanHi peaktopa (i yac mojaadi cyocTpaTy B peakTop Micis ririeHizamii
a00 B3MMKY) YMHUTHCS CUJIBHUN BIUIMB Ha O10JIOTIIO MPOILIECY, IO MOXKE
NPU3BECTH 10 3MEHIICHHS /1€01Ty razy. Sk TEXHIYHI pIlLIEHHS B TAKOMY pas3l
1HO/II BUKOPHUCTOBYIOTHCSI TEIJIOOOMIHHUKHM Ta ONAJTIOBAJIbHI MPUHOMHI
€MHOCTI.

Cnin 3a0e3neuynTd, OO0 Hacocu OylId y BUIBHOMY JOCTYI JijIst
BUKOHAHHS HEOOX1aHUX poOiT. He3Baxkaroum Ha BXKUTI 3aM001KHI 3aX0H 1
XOpoIlly TIArOTOBKY CyOcTpaTy, HAacoCM MOXKYTh 3aCMIUyBaTHUCA.
3acMmiyeHHs MOBMHHI MIBUKO ycyBatucs. Cinijl TaK0X mam’ iTaTH IPo Te, 110
PYXJUBI JIeTalll HACOCIB 3HOIIYIOTbCS, BOHHM MIJAAIOTHCA BEJIUKUM
HaBaHTAXXEHHSM 1 Yac BiJl 4yacy iX MOTpiOHO MIHATH. A mpoTe podora
010ra30BOi1 YCTAaHOBKHU TepepuBatucs He noBuHHA [1,2]. ToMy Hacocu ciij
oOJlaHATH  3acCiIIHKaMH, 3aBOSKH SKUM BOHM  130JIOIOTBCA  BIJI
TpyOOINPOBOIIB i1 BHUKOHAHHS POOIT 13 TEXHIYHOTO OOCIyrOBYBaHHS 1
PEMOHTY.

Hacocu moTpiOHI [yis1 TOAONAHHA PI3HUII MIDK  OKPEMHUMHU
pe3epByapamMu 010Ta30BOi YCTAaHOBKH 1 B pa3i HEOOXITHOCTI MPUBOJUTH B
PYX TiapaBIlliyHi arperaTu.

Bioyenmposi nacocu mmpoKo TIpeIcTaBiIeHi B 00J1afHaHHI IO poOOTI 3
rHOeM. BOHM TIpOCTI y BUTOTOBJIEHH] Ta BITHOCHO CTIiHKI B pOOOTI, MOXKYTh
BUKOPHCTOBYBATHCH 13 cyOcTpaTtamu 3 BMicToM CP menie 8%.

BiauenTposi Hacocu 3a MPUHIIMIIOM CBOET A11 HE BUMAratoTh yCTaHOBKU
KJIallaHIB y poO0OYMX OpraHax caMoro Hacoca a0o CrHeliajJibHUX MPUCTPOIB
JUIS1 TJTABHOTO 3alyCKy. AJie BIIMIHHOIO PHUCOIO JaHUX HACOCIB € Te, 110 JI0
MyCKY B poOOTY HAcOC 1 BCMOKTYBaJIbHUN TPYOOTIPOB1 TOBUHHI Oy TH 3aJIUTI
piIMHO0, 200 HACOC MOBUHEH OYTH O€3MOocepeHbO 3aHYPEHUN y PiauHY,
TOMY 1110 POOOYE KOJIECO Hacoca, 00ePTarOYUCh Y MOBITPSHOMY CEPEIOBUIII
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(Y He3aIUTOMY CTaHi), CTBOPIOE HACTIJILKM HE3HAYHE PO3PSKEHHS, SKe
BUSBIISIETHCS HEAOCTAaTHIM AJIA MIAAOMY PIAMHUA 3 HUXKHBOTO PIBHA [0
Hacoca. Oco0nuBicTIO OyA0BH BIAIICHTPOBOIO HACOCA € TE€, MO0 MK KPasiMu
jomareid poOOYOoro Kojeca 1 KOPIyCOM Hacoca IMepeadadyeHo BiICTaHb
1...1,5 cM, 1110 pOOUTH HEMOKIMBUM CTBOPEHHS 3HAUHOT'O PO3P1IKEHHS, ajie
JI03BOJIsSIE HACOCY CTapTYBATU HABITh y Jy’Ke TYCTiil peYOBHUHI.

Pixxy4i Hacocu — ocobmmBa ¢opMa BiAIICHTPOBUX HACOCIB — MAIOTh Ha
poboYOMYy KoOJieCl 3arapToBaHi piKydl KPOMKH 1 TPOTUPI3AJIbHY TJIACTHHY
Ha kopmyci [2, 3]. Omxke, MOXHa MOAPIOHIOBATH PEUOBHUHU 3 JIOBTUMHU
BOJIOKHaMH (COJIOMa, 3aJIMIIKA KOPMY), sIKI MicTiThcsl B rHOI. Lli Hacocu
3aHYpPIOIOTh Yy PIAKUN CyOCTpar, TOMy HE BHHHKAaE MpodiemM 3i
BCMOKTYBaHHSIM.

BinuentpoBi Hacocu  «Arporex KoHcanTt»  crnpoekToBaHi 3
ypaxyBaHHSM MO>KJIMBOCTI «cyxoro» ¢yHkiionyBanHsa. [lomamka Hacoca
BUHUKAE B pa3l TPUBAIOi poOOTH O€3 piIMHU, IO HATXOIUTh Ha BXifd [3].

3arnu6neni Hacocu cepii PTS Cri-Man S.R.L. (Itanis) Bigpi3HAIOTHCS
BXITHUM OTBOPOM BEJMKOTO JlaMeTpy 3 OaraToKaHaJbHUM pPOOOYUM
KOJIeCOM BiAKpuTOro THUITy [3], 3a0e3leueHrM TOTY)KHUM TIOJBIHHUM
PLKYYUM 1 TOAPIOHIOBAIBHIM MEXaH13MaMHU.

Inynocepuuii nacoc (macoc i3 eumuckauem). IlnyHxepHi HacocH
3aCTOCOBYIOThCSI HacamIiepes] JJisi cyOCTpaTiB 13 BEJIMKUM BMICTOM CyXOi
pedoBuHHM. LI Hacocu caMOBCMOKTYBaJbHI Ta OUIbII CTAOLIBHI 10 THUCKY,
MOPIBHIOIOUM 3 BIJUEHTPOBUMH HAcOCAaMH, 1€ O3HA4ya€e, M0 KUIbKICTh
PEYOBUHH, SIKA MPOKATYETHCSI, MEHILIOIO MipOIO 3aJI€KUTH BiJl BUCOTH, Ha SIKY
BeJleThea nojavya. Hacocu 1poro Tuily micisi 3MIHM HamnpsMKy oOepTaHHS
MOKYTh TaKOX Ka4aTH y 3BOPOTHOMY HAIPSIMKY.

I3 HacociB, 110 NpaloTh 32 PI3HUMH NMPUHIIUIIAMUA BUTICHEHHS, JIJIS
010ra30BMX YCTAaHOBOK IE€PEBAXKHO BUKOPUCTOBYIOTh EKCLIEHTPUKOBI
IITHEKOB1 Ta poTOpHi HacocH [4]. Ilepini ocHaleHi poTOpoM 13 HEpIKaBIFOYOi
CTaji, 10 MpaIloE B CTAaTOpPl 3 €IaCTHYHOTO MaTepiany. EKCleHTpuKoBI
IITHEKOBl HACOCH MOXYTh CaMOCTIMHHO BCMOKTYBaTH JO TJIMOWMHU 8,5 M 1
BUPOOJIATH TUCK 10 24 Oap, aje HE MOXKYTh MPOKAYyBaTH TaKOl BEIHKOI
KUTBKOCTI MaTepiay, K BIIIIEHTPOBI HACOCH.

Poropni Hacocm HaOyBarOTh B OCTaHHI POKHM BCE OUIBIIOL
nomyJsipHOCTi. BoHM MaloTh /1Ba mapasnenbHO-0ChOB1 BaJU, 10 PYXaOThCS B
3aueryieHH1 B pi3Hi 00ku [4].

3akpimieHi Ha Bajax 00’€MHI pOTOPH MEPEKOUYIOTHCS B 3aKPUTOMY
KOpIyCl 3 HEBEJIMKHM OChOBUM 1 paJiaibHUM 3a3opamu. Portopu
3a0e3MeuyloTh HEOOXITHHUI I MepeKayyBaHHS PIAUHH THUCK, MPUUOMY
BOHU CKOHCTPYHOBaHI TakK, 110 B OYJIb-SIKOMY IOJI0KE€HHI BCMOKTYBaJIbHA 1
HaIlpHa CTOPOHM BIJOKPEMJICHI OJ[HA BiJl OJHOi. [3 HakKO4YEHHSIM POTOPIB
OIMH HAa OJHOTO YTBOPIOIOTHCS TOPOKHUHHU, SIKI 3alOBHIOIOTHCS
MarepiajioM, 110 MepeKavyeThcs. MaTepial 3aXOIUTI0EThCS B PyX O KOJY 1
nepeMilaeTbcsi B HamipHUil  TpyOompoBia. MakcuManbHUH — THCK
3HaXOJUThCS B Mexkax 2...10 Oap, a mojgaya Hacoca — B mexax 0,5...4 m*/xB,
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MOTYXHICTh — 7,5...55 kBT [3,4].

[IloneHHe 0IHO-IBOPa30BE HAMOBHEHHS METAHTEHKY 3a JOIIOMOTOIO
CydacHHX HAacOCIB 3a3BMYail HE 3aJ0BOJIbHSE MOTped. 3a Takoi mojadyi 3a
OJIMH pa3 Y METAaHTEHK HAJIXOJUTh BeJIMKA KUIBKICTh XOJIOJAHOTO CyOCTpary,
po0oUl OpraHu HACOCIB MOCTIHHO 3a0MBAIOTHCS BOJIOKHAMHU. JlOCTiHKEHHS
MoKa3ajiu, L0 JJs HANOBHEHHS METAHTEHKY HEOOX1JHO NpPOAYKTHBHUN
HAacOC BMHUKATH JIMIIE Ha HEBEJIMKI 1HTepBalIM abo 3acTOCOBYBATU
IUTYHXKEPHUHN HAcoC 13 IEpeMUKayeM KUTbKOCTI 000poTiB (IPUBOJ 13 BAJIOM
B1J100pY MOTY>KHOCTI, 0araTOMBUAKICHUM €JIEKTPOJBUTYHOM a00 HAcaaHUM
PEIYKTOPOM).

[TopiBHSIFOUM 3 €KCIIEHTPUKOBUMH IITHEKOBUMH HACOCAMH 3 TaKOIO K
NOTY>KHICTIO  CIIOXUBAaHHS, POTOPHO-TIOPILIHEBI HACOCH  JI03BOJIAIOTH
POKauyBaTH OUIbIIY KUIBKICTH TBEPAMX CTOPOHHIX T 1 PEYOBHUH, IIO
MICTATh BOJIOKHA (10 12% cyxux pedoBuH). I3 11i€l MpUYMHU BOHU BCE
YacTile 1 BUKOPUCTOBYIOTHCS Ha YCTAHOBKAX, M0 MPAIIOITh 13
MIJBUIIEHOI KUIBKICTIO BOJOKHUCTOTO MaTepialy, €HEepreTHYHUMU
KyJbTypaMU POCIHH a00 PO3PIHKEHUM 1 MOAPIOHEHUM TBEPAUM THOEM B
SKOCTI cyocTpary [4].

Bubip BiAMmoBiIHUX 3a TOTYXHICTIO 1 XapaKTEPUCTHKAMU HACOCIB
3HAYHOI0 MIPOIO0 3aJICKUTh BiJi BUKOPHCTOBYBAHHX CyOCTpaTiB, iXHBHOTO
CTYINEHsI MIATOTOBKM 1/a00 BMICTY CyXOi pEYOBHMHHU. AHaNI3 1CHYIOUYHUX
KOHCTPYKIIHM MMOKa3aB, 1110 3aCTOCYBAHHS IUTYH)KEPHUX HAcOCIB (0c00JMBO,
pOTOpHMX) Ma€e OaraTo TiepeBar, IMOPIBHIOIOYM 3 BIJUEHTPOBUMM:
MOKJIUBICTh pOOOTH 3 B’S3KMUMH CyOCTpaTaMy, CaMOBCMOKTYBajbHI Ta
OuIbII CTAOUIBHI 10 TUCKY, MIAXOAATH JUIsl JO3yBaHHA cyOCTparty, 3py4Hi B
TEXHIYHOMY 00CITyTOBYBaHHI.
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INEPEBAT'M BUKOPUCTAHHS TA IEPCIIEKTUBU
PO3BUTKY TEIIVIOBUX AKYMYJIATOPIB

VYmaposa O. O., ctynent 6akanasp 41 I'M rpymu,

Bepxomnannesra B. O., x.T.H., J011.,

@yuaku H. O., K.T.H., CT. BUKJ

Taspiticokuii Oeparcasruli acpomexHoN02IYHUL YHI8epcumem imeHi /[mumpa
Momopnoeo, m. 3anopidxcowcs, Yrpaina

Ilocmanoexa npoonemu. Ha nanuii 4dac sSK y4eHUX, IHXKECHEPIB-
TEIUIOEHEPIeTUKIB,  MPAKTUKIB  (IIPOCKTYBAJbHHUKIB,  MOHTa)KHHKIB,
eKCIUTyaTalIfHUKIB), TaK 1 MEePEeCIYHUX TPOMAJSH I[IKABISATh IMHUTAHHS
eHepro3oepexkeHns. lle He mauBHO, amke Oe3 mepeOUIbIICHHS MOJXKHA
CKa3arH, IO JIIOJCTBO CTOITh Ha MOPO31 EHEPreTUUHOI KpU3H. 3 OrJIsiay Ha
pi3Ke TIJIBWINECHHA I[iIH Ha KOMYHAJIbHI TIOCIyTHM B YKpaiHi uyepe3
noBHOMAcCIITaOHE BTOPTHEHHS P HA TEPUTOPIt0 YKpaiHU, MOKHA 3pOOUTH
BHUCHOBOK, 1110 ITIHU HE TUTBKY Ha Ta3 1 HaTy, ajne i =111 pecypcu HeoOXiaH1
Ui PYHKIIOHYBaHHS JIFOJMHU B MOJAATBIIOMY OyayTh 301IbLIYyBaTHCh. 3a
YMOB, KOJIM B 0araThbOX MiCTax 3pyHHOBaHA CHCTEMa LIEHTPaTi30BaHOTO
TEIJIONOCTAaYaHHs, 11 BIJHOBJIEHHS YacTO €EKOHOMIYHO HEJOIUIBHO.
BigHoBIEHHS BENMMKUX KOTEJNEHb 1 TEIJIOBUX MEPEeX, MPH BiJACYTHOCTI
eKCILUTyaTallii OCTaHHIX MIPOTATOM ACKIJILKOX POKiB, BUMArae 3Ha4HuX, 4acTo
€KOHOMIYHO HEOOI'PYHTOBAHUX KaIiTalbHUX BUTpAT.

Ocnoeni mamepianu docnioxncennsn. TennonocrayanHs B YKpaiHi B
OlmpmIOCTI BUTMIAAKIB 3AIMCHIOETHCS 33 paxyHOK CHAIEHHS, TOJOBHUM
YMHOM, MPHUPOJHBOIO Ta3y, IIHA HA SKU HEBOUHHO 3pOCTae, M0
NpU3BOAUTH A0 30MTKOBOCTI TEIUIOTEHEPYIOUYHX MIAPHEMCTB | 3pOCTaHHS
couianpHO1 Hanmpyru. B TO# k€ vac B KpaiHl € pe3epB EHEPrOreHepyrInx
NOTY)KHOCTEH, B TepHly dYepry Ha arOMHUX EJEeKTPOCTAHIsAX, [
BUpoOIsieTbess 10 50 %  enekrtpoeHeprii, sKki MawTh  CepHO3HI
eKcIuTyatariiHi npodJemMu B epioan BIACYTHOCTI CTAIOr0 HABAHTKEHHS,
0c00mBO B HiuHI rOaunu [1,2]. 3abe3neuenHs cTadiIbHOIO HABAHTAKEHHS
1 BUKOPUCTaHHS «IIPOBAJIBHOI» €IEKTPOCHEPrii € aKTyaJbHOK MPOOIEMOI0
J1s1 6arathboX perioHiB. J[is momimimeHHs cuTyallli 1 crtabimizalii monuTy
Minenepro YkpaiHu BCTaHOBJICHI nudepeHIiioBani TapudHi KoePilieHTH
Ha CIOXWBaHHS eNeKTpuuHoi eHeprii B HiyHUM yac (IToctanoBa HKPE Neo
529 Big 17.05.2005 p.), ski B JekiIbKa pa3iB HMXKYE JEHHUX. TErIoBY
SHEPTi0 MOXKHA 30epiraTi B TETUIOBOMY aKyMYJIATOP1 1 BHKOPUCTOBYBATH B
HiyHu# 4dac [1]. TerioBi akyMmymnsiTopy BiIoMi JIFOACTBY 3 JIaBHIX JaBEH.
[Ipacku, siKi HarpiBarOTh Ha BOTHI, PO3MAJICHE KaMIHHS, SIK€ TOJIUBAIOTh y
Ja3HSX BOJIOIO (KBAaCOM, TMBOM ), TEPMOOITYIi, IKE KUI'SITATH Y MUTHIN BO/II,
a TOTIM 3 X JIOMOMOTO0I0 POOJIATH 3a4iCKy - BCE II€ PI3HOBHUIIU TETUIOBUX
akyMyssaTopiB. TakuM 4rHOM, JTFOJMHA TaBHO HABYMJIACS BUKOPUCTOBYBATH
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NIJpy4Hi Martepianu s 30epiraHHs Teruia. Hapasi moctama mpoOiema
BJIOCKOHAJICHHSI ICHYIOUMX 1 pO3poOLli HOBITHIX METOMIB 1 MPUCTPOIB AJIS
aKyMYJIFOBaHHS TeIlIa.

TennoBuii AKyMYyJIATOP SIBJISIE €IEKTPUYHUN 00irpiBay
AKyMYJISAIIAHOTO THITY, SKHH MPAITIOE 32 IIPUHITATIOM 11edl, TOOTO HAKOIMHYY€
TEIUIO Y BCTAHOBJIEHUH Yac, | 32 MipOI0 OXOJIOKEHHS TOCTIHHO 00IrpiBae
NpUMIIMIEHHS BIX OAHOTO 3apsay mnpoTsIroM 24 romuH. ExOHOMIs
J0CATAEThCS 338 paxyHOK HIYHOrO Tapudy Ha eJICKTPOCHEPrito, MpH
BUKOPUCTAHHI TBO30HHUX JIYMIbHUKIB [1]. Hacenenuro, sikeé mpo>kuBae B
KUTIOBUX  OyJWHKaxX, OOJagHAHMX y  BCTAHOBJIEHOMY  MOPSIKY
EJIEKTPOOTATIOBAILHIMH yCTAaHOBKaMu 00j1eHepro Buaiase 3000 kBt-rox
eneKkTpocHeprii HA Micsnp (B OMATOBAILHUN IMEpioj) 3a HAWIEIIeBIINM
tapuOM, a TPU BUKOPUCTAHHI JBO30HHOTO JIIYWJIBHUKA BapTICTh
eJIEKTpOCHEepTi1 y HIYHUI ITepio]] cKiIaaae moJIOBUHY Bi 1aHOr0 Tapudy [3].

Taxuit npuHLIKIT 00ITPiBy BUKOPHUCTOBYETHCS Y KpaiHax €BPOIH BIKE
npoTsaroM 50 pokiB, a B Ykpaini — Olibie 15 pokis, | 11€ TOBOPHUTH MPO TE,
0 TEeXHOJIOTIST TiepeBipeHa YacOM Ta MOXXE pPEKOMEHIyBAaTH CeO0e, sK
noctatHe0 HanmiiHa. TeruioBl akymyssatopu IIHCHO eHeproedeKTHBHE
pilIEHHS, &/p)ke BOHM JO03BOJIAIOTH PaliOHAIEHO BUKOPHCTOBYBATH
eJIEKTpOEHeprito IIsi OnaneHHst Oynisenb. [lepeBarn mpu BUKOpPUCTAHHI
TEIUIOAKYMYJIALIAHOr0 OmanenHs [1-3]: 103BOJsie  BIAMOBHTHCS BIA
BUKOPHUCTAHHS BUOYXOHEOE3MEYHOTO IHIMBITyIbHOTO Tra30BOT0 OMAJIEHHS,
a00 OyaiBHUIITBA ra30BOT KOTEJIbHI Ta BUPIMIEHHS TUTAHb 3 I AKITFOYEHHIM
I0 Ta30BOi Mmarictpanl; BIACYTHICTP HEOOXIZHOCTI y MpoOJEMHOMY
HEHTPAII30BAHOMY  TEIIONMOCTAYaHHI T4  NPOKIAJAHHI  TEIIOBUX
Mmaricrpaiei; mpocroTa MOHT&XY | JEMOHT&XY, HEMAe HEOOXITHOCTI y
BHYTpIIIHIA po3BOAIIl BOAJHUX TpyO HA ONAIEHHS; NPOCTOTA B
NPOCKTYBAHHI; HU3bKA BapTICTh BUTPAT HA OMAIEHHS, 38 paXyHOK JEMIEBOro
HIYHOTO Tapudy; eKOJOTIYHO YUCTI TPUITAIU TA CyYaCHUH nU3aliH; TePMIH
excrutyaranii  TermoakymyinstopiB  Obnbiie 30 pokiB;  MOXKIMBICTB
BCTAHOBUTH B OY/Ib-SIKOMY MicIll KIMHATH; HEMAE MPHUB'I3KKA A0 MOYATKY I
KIHIIS ONATIOBATIHHOTO CE30HY; MOKIMBICTD IHIUBIYITEHO BCTAHOBITIOBATH
TEMIIEPATypy B MPUMIIICHHI; SIEKTPOCHEPTIsI HA OMAJIEHHS CIIOKUBAETHCS
TIJIbKY BHOUI, 1110 CIIpUsA€ BUPIBHIOBAHHIO I'padika HABAHTKEHHS MEPEXK.

TemmoBy eHepriro MOkHA 30epiraTd B TEIJIOBOMY AKyMYJIATOPi |
BUKOPHCTOBYBAaTH B HIUYHMK Yac. /[0 mpocTUX Ta HaAIHHUX MPUCTPOIB
aKyMyJIIOBAHHS TErid, Oe3CyMHIBHO, BITHOCATBCS PpIIWHHI  TEIJIOBI
aKyMYyJIATOPH, 110 TMOB'S3aHO 3 MOETHAHHAM (PYHKIIIH TEII0AKYMYJTFOI0Y0r0
marepiairy | TeIOHOCIs [2]. V pesynbTari, akymyisTopu nmOAIOHOTO TUITY
0COOJIMBO MUPOKO 3aCTOCOBYIOTHCS JIJIsl TOOYTOBUX IIJIEH, B CXEMax Pi3HUX
EJIEKTPOCTAHIIIH.

TennoBl akymyssTopu Ha OCHOBI TBEPAMX TEIIOAKYMYJIOIOYMX
marepianiB HuHI HaAnOmmpeHimi. 1le moB's3aH0 HAacammepes 3 HU3BKOIO
IHOIO MarepiaiiB. Sk TEmI0aKyMyITIO0Yl MATepiaii BUKOPUCTOBYIOTHCSI -
meoinb, Qeomit (3ami3Ha pyaa), 3ATMIIKKA OyAIBEIbHUX MaTepiais.
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BuxopucTanHs TETUIOTH TUTABJIEHHS 711 aKyMYJTIOBAHHS TEIUTA 3a0e3meuye
BUCOKY TYCTHHY EHeprii mij 4ac BHKOPHCTAHHS HEBEIMKUX IepenasniB
TeMreparyp I crabliibHy TEMIIEpaTypy Ha BUXOII 3 TEIIOBOTO aKyMYJISTOPa
[2]. OnHak yepe3 psig BUMOT Taki TETUIOBI aKyMYJISITOPH HE MOXKYTh ITUPOKO
BUKOPHCTOBYBATHC.

TermnoBuii akyMynaTop Ma€ BUCOKY TEIUIOEMHICTb, TOMY IIpHU
HarpiBaHHI BChOTO 00'€éMy BOJM B HbOMY aKyMYJIIOETbCS 3HAUHA TEILIOBA
MOTYXHICTh, SIKa BHUKOPHCTOBYETHCSA, SKIIO TBEPIOTAIMBHUN KOTEN Ha
JaHUW MOMEHT He 3ale3ledye JIOCTaTHIO TeMIepaTypy o0OirpiBy
MPUMIIIICHHS a00 B3arajil He Mpaioe. Y mpoiieci poO0TH TEII0aKyMYyJIsSTOP
3a0e3nedye MiABUIICHHS OOCATY TEIJIOHOCIS B ONATIOBAILHOMY KOHTYDI:
IPU LbOMY MIJIBUILYIOTHCS MTOKA3HUKU TEIJIOEMHOCTI Ta IHEPTHOCTI Yy BC1A
cuctemi onaneHds. [lonaga Boau 3 TEIIIOBOTO aKyMyJIATOpa B KOHTYP MOXKE
3MIACHIOBATUCA JIy’K€ JIOBTO, IO JO3BOJISIE MIATPUMYBAaTU KOMQOPTHY
TeMIiepaTypy B npumitieHHi. Ciij] 3a3HaYUTH, 110 TEMJI0AKYyMYJISITOP MOYKHA
BUKOPHCTOBYBaTH SIK JIaHKY, 110 00'€HYye IEKIJIbKa JKEpesl TEIIoBOi
eHeprii.  Hanpukmnan, npu 3HWKEHHI B MallOyTHbOMY COO01BapTOCTI
COHSIYHMX OaTapeld Ta MIABUIIEHHI 1X €QEKTUBHOCTI MOXkHa Oyze
MOJICpHI3yBaTH CHUCTEMY OOITPIBY NPHUMIIICHHS, MNPUETHABIIN 10 HEl
COHSIYHI KOJIEKTOPH, HE BIAKIIIOYAIOYN TBEPAONAIuBHUM KoTen [1].

Bucnoexu. Enexrpuusi TEmioBl akyMyJIsSTOPH 1€ HE TIIBKH CydYacHe
eHeproeeKTUBHE PIIEHHS, d IIE ¥ HAAIMHA ONATOBAIbHA CHCTEMA, KA
NO3BOJISIE  BUPIIUTH NPOOJEMH 3  TEMJIONOCTAYAHHSM HE  TUIbKU
NPOMHUCIIOBUX MPHUMIIIEHb, a TaKOX O KUTIOBHX TMPUBATHUX Ta
0araTornoBepXxoBUX OyaIBENIb, THM CAMHUM BiJIMOBHBIIKCH BiJ HEHAIIHHUX
HEHTPaTI30BAHUX TA BUOYXOHEOE3MEYHNX Ta30BUX CUCTEM.
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The control of a biological process and its regulation are complex. The
purpose of the anaerobic decomposition process in agriculture usually
consists in obtaining a constant volume of methane. The most commonly
used is a (semi-)continuous mechanically stirred reactor. Continuous
production of methane is achieved here if there is a steady state operation. In
this case, the changes in the process parameters are equal to zero and the
maximum reaction rate possible for the process is achieved [1].

Therefore, parameters such as volumetric load, residence time,
achievable degree of decomposition and gas production rate are determined
in advance at the stage of plant design and selection of the substrate for
processing. The plant operator must ensure that these parameters are kept as
constant as possible. However, a steady state regime is not achievable in
practice, since problems inevitably arise (for example, changes in the
properties of substrates, malfunctions and failure of pumps, supply of
disinfectants to the reactor, etc.) [1,2].

These failures lead to deviations from the desired state, which must be
detected so that the cause can be identified and corrected.

The volume of biogas production is an important indicator as a
metabolic product and a target parameter. The biogas flow rate is the amount
of gas produced per unit of time, which, given the volume of feed to the
reactor and the composition of the substrate, serves as the basis for
calculating the specific production of biogas (per substrate and volume). It
1s impossible to do without measuring the biogas flow rate when balancing
metabolic processes and assessing the productivity of the methanogenic
population [2].

When installing devices for measuring the amount of passing gas, the
location of the sensors is important. If it is necessary to monitor the processes
in individual reactors, then their biogas flow rate should be recorded
separately. In the case of foil roofs, the volume of the storage tank must be
taken into account to calculate the gas flow rate, it can be measured based on
data on the filling level (for example, a displacement sensor with a rope
system), internal pressure and temperature in the gas chamber. Sensors in the
gas chamber must comply with explosion protection requirements and must
be resistant to corrosion and high humidity.

The composition of biogas can serve to evaluate various factors. Below

195 TaBpilicbKui1 AepXKaBHMI arpOTEXHOOTIYHWIA YHIBEPCUTET iMeHi Amutpa MoTopHoro



TexHiuHe 3abe3nevyeHHA iIHHOBALLIMHMX TEXHO/IOTIN B arponpoMMUC/IOBOMY KOMMNIEKCI

are explanations of the individual components and their significance to the process.

The share of methane in biogas serves to assess the state of
methanogenic biocenosis. In connection with the gas flow rate, it is possible
to calculate the methane flow rate — if it drops significantly, despite the
constant loading, one should proceed from the inhibitory effect on
methanogenic archaea. In order to evaluate the productivity in terms of
methane, places [3] for measurements should be provided in all reactors.
Methane concentration is measured in biogas technology using infrared
sensors or thermal conductivity sensors.

Since almost no heat is generated during anaerobic fermentation (except
for some renewable biogas plants), the substrate must be heated to
fermentation temperature. It is important that the temperature is maintained
at the same level. First of all, the thermophilic process sensitive to
temperature fluctuations.

The temperature sensors must be mounted at different heights, so that
separation and insufficient mixing can be detected. In addition, care must be
taken to ensure that the sensors are not located in dead zones or too close to
temperature control devices. Resistance sensors or thermocouples are
suitable for temperature measurement.

To balance the decomposition process, it is impossible to do without an
accurate measurement of the supplied volume of the substrate. Since solid
substances are fed into the reactors in addition to liquid substrates, various
measuring systems are used.

Solids are best weighed, which is done using wheel loader scales or
weighing units on reactor feed systems. At the same time, the latter are more
accurate and can be integrated into automatic process control systems.

For liquid substrates in pipelines, flow meters can be used, and in the
case of receiving tanks, the corresponding volume can also be obtained using
level meters. Fill levels (also for reactors) can be determined using pressure
sensors (hydrostatic pressure in the reactor) or ultrasonic or radar distance
measurement to surfaces. When choosing and locating sensors, care must be
taken to ensure that special operating conditions such as deposits on the
bottom of the reactor (e.g. sand), foam formation, sulfur deposition in the
gas chamber, etc. did not affect the measurement accuracy. In addition,
explosion protection must be provided.

For flow meters, devices that operate without moving parts in the
measured medium have proven themselves. Mainly inductive and capacitive
sensors are used [3], sometimes ultrasonic and thermally conductive sensors
are used. Depending on the technology, a sufficient inlet area upstream of
the sensors should be provided to create laminar flows in the pipe. Along
with the amount of the supplied substrate for mass balance, it is necessary to
know its concentration and composition.

For concentration, summary parameters are used, such as the content of
dry matter (DM) and organic dry matter (0DM) [3]. For liquid substrates,
chemical oxygen demand (COD) can also be used, and sometimes total
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organic carbon (TOC) is also used. Only the first two indicators mentioned
above are of practical importance.

The first step to determine the degradable proportions in the substrate
is to determine the content of water or dry matter. To do this, the sample is
dried in the laboratory at a temperature of 105°C to constant weight. There
are also now new microwave and near infrared sensors that measure these
parameters without shutting down the process.

The initial data for assessing degradability is obtained by determining
the proportion of organic components in dry matter. organic dry substance is
the total parameter that is obtained by calcining a dried sample at a
temperature of 550 ° C. Loss of mass, also called loss on ignition, is called
organic solids. This indicator 1s a summary parameter that does not give any
information on degradability or expected biogas production from the tested
substance. In the literature [4] there are indicative indicators, with the help
of which, if the substrate and the content of SS are known, it is possible to
estimate the expected volume of gas production.

The formation of floating crusts can be a problem in installations with
fibrous substrate. Floating crusts [4] are formed when the fibrous material
floats and, due to felting, forms a strong structure on the surface. If the crust
IS not stirred appropriate agitators, it can build up to a thickness of several
meters. In this case, it must be removed manually.

But a certain stability of the surface structure is quite desirable in plants
where desulfurization is carried out by means of air supply to the gas
chamber. In this case, the surface serves as a habitat for desulfurizing
bacteria. Floating crusts are a problem for optimizing the operation of the
installation, in most cases they are detected visually through the sight glass
window. Currently, there is no measuring technique that can detect the
formation of floating crusts.
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V]IK 697.385

IMPAKTHYHI MOKJIUBOCTI BUKOPUCTAHHS
EHEPTII TPABITALII

OscsnnikoB 1. O., crynent 6akanasp 41 I'M.,

KosampoB O. O., K.T.H., CT. BUKIL.,

®yuamxu H. O., K.T.H., CT.BHKII.

Taspiticokuii Oeparcasnull acpomexHon02TYHUL YHIgepcumem imeHi /[mumpa
Momopnoeo, m. 3anopixcocs, Ykpaina

Ilocmanoeka npobnemu. B ymoBax 0oOMEKEHOCTI €HEPropecypciB B
VYKpaini mupoka yBara HAyKOBOI CIUIBHOTM Ta CIHELIATICTIB B Tramysl
CHEPreTUKM CHpsSMOBaHa Ha TIONIYK allbTEPHATUBHUX  BapiaHTIB
eHeprosaoesnedeHHs [1]. B nboMy Hanps MKy HEJOCTaTHBO JOCHIKEHUMU
€ MOJKJIMBOCTI BUKOPUCTaHHS €HEprii B3a€EMHOTO TSDKIHHS JAEKUIBKOX T
KiHeBoi Macu [2]. [TpakTiuHe BUKOPUCTaHHS BEIMKOIO MOTEHIIATY I[bOTO
JoKepesia eHeprii  OOMEXYEThCS JIOCUTh OOMEXKEHUM 3 TOYKY 30py
JOIUTPHOCTI BUKOPUCTAHHSM TPUIIMBHUX EJIEKTPOCTAHIN. Mix TuM,
pe3yabTaTH OCTAHHIX JOCIIIKEHb CBITYATh MPO MOXKIIMBICTH 3a0€3MeUEHHS
OCBITJICHHSI MPHUMIIIEHHSA 32 PaXyHOK BUKOPUCTaHHS Bard BaHTaXYy, IO
najae 3 JAesiKoi BUCOTU a00 BUKOPUCTAHHS MarHITHOTO CHJIOBOTO TIOJIS JIJIst
MEPETBOPEHHS 3a JIOMIOMOTOI0 CHJI TpaBiTallii Ha obepranbHui pyx [2,3].
OpnHak MpakTUYHE BUKOPUCTAHHS ISl BUPIIIEHHS MPUKJIAHUX 3aBJIaHb Ta
MPaKTUYHUX MOTPEO B yMOBaxX BUPOOHUIITBA € Ay>KE€ OOMEKECHHM.

Ocnoeni mamepianu oOocnioxcennsa. 1'paBiTaliiiHa eHeprigs —
MOTEHIIIHA €HEeprisi CUCTeMHM Til (Y4acToK), OOyMOBJIEHA iX B3aEMHUM
rpaBiTaliiHUM TSOKIHHAM. [loTeHI1iiHa eHepris CUCTEMU B3a€EMOIIIOUUX T1IT
— 11e ¢i3uyHa BEJIMYMHA, YUCEIHHO piBHA POOOTI, IO 3A1HCHIOETHCS CUIIAMU
B3a€EMOJIIi MpPU B3aEMHOMY BHUJQJIECHHI BCIX TUI CHCTEMH 3 JaHOIO
po3TalryBaHHs Ha HECKIHUEHHY BIJCTaHb OJHA Bix ofHOi. [[ms Oymap-sKkoi
CUCTEMHU TUJ, IO 3HAXOMSITHCS Ha KIHIIEBUX BIJICTAHSX, EHEPTisl HEraTUBHA,
a IS HECKIHYEHHO BIAJAJIEHHX, TOOTO UIS TUI, IO HE B3a€EMOIIIOThH,
rpaBiTaliiiHa eHepris nopiBHioe Hymo [2]. [loBHa eHepris cucrtemu, IO
JOPIBHIOE CyM1 TpaBiTaIlliHOI Ta KIHETHYHOI eHeprii, moctiitHa. Jlis
130JIbOBAHOI CUCTEMH T'paBiTalliiHa €HEPris € eHepriero 3B'a3Ky. Herarushe
3HAYEHHs TpaBITAIlIMHOI eHeprii o3Hayae, M0 CUjla B3aeMOJIl (TSHKIHHSA)
3aBaXka€ B3a€EMHOMY BHUJAJICHHS TUI, € CHJIOIO OMOPY MIOJO0 iX B3a€EMHOTO
BujaneHHs. PoboTa 1 3a Takux yMOB HeraTtuBHA [3].

CHUJIOBOIO  XapaKTEpUCTUKOIO  TPaBITAIIfHOIO MO  CIYXHUTh
HanpyKeHIiCTb, TOOTO. BIJHECEHA O OJMHHUII Macu CHJa, L0 i€ Ha
YaCTHHKY, MOMIIIEHY B JaHy TOYKy mois. [lo3HauymmMo HampyXeHICTbh
rpaBiTallifiHOro MoJIs Yepe3 g . 3 MaTeMaTH4HOI TOUKHM 30py IpaBiTailiiine
M0JIe MOXHA PO3TJISAaTH SIK BEKTOPHE I0JI€, 110 300paxy€eThCsi CIMEHCTBOM
CUJIOBUX JIHIM, TOOTO JIiHIM BekTOpY g. [losie Ha3uBarOTh OAHOPITHUM, SKIIIO
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HOro Hampy»KeHICTb y BCIX Toukax ojHakoBa. I[lone Ha3uBarOTh
HEHTPaJbHUM, SKIIO Yy BCIX HOTO TOYKaX BEKTOPH HaIPY>KEHOCTI
CHpPSIMOBaHI B3I0BXK MPSIMUX, K1 IEPETUHAIOTHCS B OJHIH 1 Ti€T x Touti O,
HEPYXOMO] 10 BITHOLIEHHIO 10 OyAb-sIKO1 IHEPILIHOT cucTeMu BIIIIIKY [2].

Ha mouartky 2000-x kuTtaiicbki BuHaxinuuku Jloypenc Tcenr ta Jli
Yenr (Lawrence TSEUNG, Cheung LEE) 3anpononyBamu cmoci0
BUJTYYCHHSI €HEepTii 3 TpaBiTalmii Ha OCHOBI CKOPUTOBAHOI HUMHU TEOpii
MasTHUKA. BOHU 3p03yMinu, 110 SIKIIO IITOBXHYTH MAasTHUK, BIH BiIpa3y
NOYMHAE BUBOAMTH TpaBiTaiiiiHy eHeprito [4]. Sxmo imnynasc cuiu F
MIPOJOBKUTH MPHUKIAJATH A0 MasTHUKA B PE30HAHCI, BiH MPOJIOBKYBATHME
BUJI00yBaTH TIpaBiTalliiHy eHeprito. L0 eHepriro Mo)XKHa OTpUMATH,
HANpUKIIAJ, SKIIO METAJeBUH MAasATHUK 3MYCHTH TEpPETHHATH JIiHii
MarHiTHOro TIOJIS, TOJII MeXaHiyHa eHepris OyjJe mepeTBOpeHa Ha
CJICKTPUYHY. XO0Y KOJMBAIBHUN PYX MAasSTHHKA 1 CHOBIIHLHIOBATUMETHCS,
MasTHUK MO>KHA 3HOBY MIPUCKOPHUTH 3aBISKH IMIyJibey cun F [3].

KauansHuii pyx MOKHA HaBITh 3aMIHUTH Ha OOEPTATbHUM, J1JIs1 OLTBIIT
edeKTHUBHOT peami3allii 1[boro NpuHIUIy. [IpoTsIroM CTOMITH 01U TPAIOThH
13 roijaNIKaMu, aje HaBITh HE MiJ03PIOIOTh, III0 B TOH MOMEHT, KOJIM BOHH
IITOBXAOTh FOMIAJIKy, BOHU OJHOYACHO 3 LIUM OJIEP>KYIOTh €HEPrilo CHIIU
TsDKIHHA. J[iTH JTI0ONIATh IMITOBXHYTH TOWJIANKHU KiJIbKa pasiB, a MOTIM Pi3KO
3aranbpMyBaty iX. [Ipyu nboMy BOHH, 3BHYAiHO, MOMIYAlOTh, 110 CHJIA, IO
30MBa€, BUSIBISETHCS 3HAYHO OLIBIIOI0, HIK Ta, SIKY BOHU MOBIIOMIISUIH,
poOISYM TOMITOBXW. Y MiAPYYHUKAX, CTOCOBHO I[LOTO SIBUINA, HE
PO3IIISIIAETECA TEPMIH «EHEPTisl TpaBiTallii», CHJIa MPUIUCYETHCS JIMILE
pe3onancy. [lepenbayaeThes, 0 BCSI €HEPrisd HAJIXOAUTh 10 MasiTHUKA B1JT
MOIITOBXIB [2,4].

Masmuux MABINIEHUA HA MIJTHOMY JpoTi. [IoMICTITh MasgTHHK MiX
JIBOMa MarHiTaMu, i 03BOJIbTE€ HOMY B PYCI, 110 KOJUBAETHCS, IEPETUHATH
MarHiTHe noje. BukopucToByliTe TeHepOBaHy EJIEKTPUKY sl poOOTH 3
NEePIOIMYHOI0 MOJAYe0 TOPU30HTAIBHOTO IMITysbCy. Lle Hakmpocriiie Ta
oueBHJIHE pimieHHsA. OJIHAK ENEKTPUYHUN CTPyM, IO T€HEpYyeThes, Oye
3MIHIOBATHCS B HYJIA JIO MaKCUMyMy 1 3MiHIOBaTH Hampsimok [3]. s
3a0e3nedyeHHs] OUIbII MPAKTUYHOTO EJeKTpOoreHepaTopa Ciijl YCKIATIHUTH
yOpPaBIiHHS, BJABIIUCH 0 IHTErpajbHOi CXEeMHU. SIKIO0 MeTa Moyirae B
TOMY, TIO0 MPOJAEMOHCTPYBATH MPUHIINII, HATIPUKIA Y BUTJISAI CBITIHHS
€JIEKTPUYHOI JIAMITIOYKH, TO IILOTO L1IJIKOM BUCTAYUTh.

Koneco —3aiae€er0, MOxHa 00epTaT MAATHUK 110 KOJTY, HE TOPYIIYIOUH
Tteopito. IlpakThyHO MM 3aMIHUMO MasSTHUK Ha METaJIeBl CTPWXKHI,
po3ramoBadi 'y ¢opmi Kojeca. ['eHepallis €NEKTPHUKH, 3BUYAIHO,
YHOBUIBHUTBH PYX KoJieca, 0 00epTaeThCs, ajie IMITyJIbCHA CXeMa BUBE/E
JIOJIATKOBY €HEprito 3 rpaBiTalii A MPUCKOpPEHHs pyXy Kojeca. [lpu
MPaBWJIBHOMY KOHTPOJII IIBHJIKOCTI OOEpTaHHS MOXE MiATPUMYBATUCS
MOCTIMHUM, 1 TEHepalls eJeKTPUYHOro CTpyMmMy Oyle CTIHKOw 1
onHocmpsiMoBaHo1o. Lle Oyzae epexTuBHMIT reHepaTop MOCTIMHOTO CTPYMY.
Cekper ycmixy moJiirae y TMO3ULIOHYBAaHHI Ta YINPABIIHHI PI3HUMH
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MarHiTaMu Ta IMITyJIbCHUMH JIAHIFOraMu. MU MOXKeMO BUKOPHUCTOBYBATH
HEHTpPaJbHUI Bad 3 pedpaMu JJIsl BUIYYEHHS €Heprii 3 BOAM, IO MPOCTO
pyxaeTbcs, a00 K MOKHA BUKOPUCTOBYBATH TOYHO TaKUMU K€ HEHTPATIbHUIMA
BaJ 3 pedpamMu Ui BUITyUEHHS €Heprii 3 BOJIU, 1110 PyXa€eThCs JOHU3Y [2].

lloositine xoneco ma 600a — MOXKHa TaKOK BUKOPHUCTOBYBAaTH BOJY Ha
MOJIBIMHOMY KOJIEC1, IO BEPTUKAIBHO 00EPTAETHCS, 1JIs1 BUITYUCHHSI €HepTii
3 rpaBitaiii. IkOu rpaBitariii He 0yJI0, TO BOIA PO3MOALIIIACS O pIBHOMIPHO
110 30BHIIIIHIM CTOPOHI KoJieca. AJie uepes 0 CHIIA TSHKIHHS PO3IOILT BOIU
Oyae HeogHOPIAHUM. BibIll MMPOKUIA NUIAX HA BUCXIAHINA CTOPOHI pyXYy, 1
0111 BY3bKUM Ha OOI11, IO pyXa€eThcs BHU3 (11€ MOB'SI3aHO 3 TUM, 1110 BOJIA
pyXaeTbes Bropy NoBUIbHILIE Yepe3 A1t cuiM TsxkiHH:A) [3.4]. Lle o3Hauae,
SKIIO MU XOYEMO OTpUMAaTH OUIbIlIe €HEPTii BiJ TpaBiTallii, HaM HEOOX1THO
3aCTOCOBYBATH HEBEJMKI, aJi€ YacTl IMITYJIbCU cuiH F.

Bucnoeku. HaiikpamuM BapilaHTOM € BHUKOPHCTaHHS KoJjeca, IO
00epTaeThCs 3 MOCTIHHOIO MBUAKICTIO. MexaHiuHa eHeprist ooepTanHs Oy/ie
Oe3nmocepelHbO TIEPETBOPEHA Ha eJIeKTpuuHy eHepriio. [IIBuUaKicTh
oOepTaHHsI 3MEHITYBaTUMEThCS, aje IMITyJIbCHA CXeMa «BHUBEJE» Oliblie
rpaBiTaIliiHOT eHeprii IJs BIJHOBIEHHS IIBUAKOCTI. KO0 MOTpiOHO
OlIbIlIe €JEKTPOEHEePTii, HeOOXITHO 30UIBIINTH IMIBUAKICTH OOEpTaHHS, 1
IJIBUIIUTH KUIBKICTh IMITYJIbCIB.
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Momopnozo, m. 3anopidxcowcs, Yrpaina

JI1st yeninrHOro BEICHHS KOHKYPEHTOCITPOMOXHOTO TBApUHHHUIIBKOTO
rOCHOJapCTBa BAXKJIMBO MPABUIIBLHO, €KOJOTIYHO O€3MEeYHO M €KOHOMIYHO
JOIIJILHO OpraHi3yBaTu Mpolec yTuiizaimii BiaxoAiB. ['HIA € 3HAaYHUM 3a
00’eMOM TOOIYHUM TPOJYKTOM TBAapUHHUITBA, a MOTEHLIMHO —
yHiBepcanbHuM 6iogo6puBom [1]. Moro mnpaBumibHE BHKOPHCTAHHS —
HEOOX1HA MepeyMOBa TOCIOAAPIOBAHHS 3 BUKOPUCTAHHSIM 1HTCHCUBHUX
METO/IB TBapUHHUIITBA Ta 3emiepoOctBa. Tam, ne 30epiraerbcs
B3a€EMO3B 30K MK 3eMJIEPOOCTBOM 1 TBAPUHHHUIITBOM, TMPUPOIHE
HAJIXO/HKEHHS OPTaHIYHUX PEYOBHH Y TPYHT HE MPUITHHSIETHCS.

Benuky pi3HOMaHITHICTh PI3HUX METOJIIB OTPUMaHHS 010Ta3y MOKHA
3BECTH JI0 JEKUIBKOX BapiaHTIB 13 TOYKU 30PY TEXHIYHUX XaPAKTEPUCTHK
npouecy. [IpuHLKnOBa BIAMIHHICTE Y METO/AAaX poOOTH Pi3HUX 010ra30BUX
YCTAaHOBOK MOJISITae B croco01 nmojavi (METoau MOpLidHOI a00 MPOTOYHOI
nojavi), THUIl 3MillyBaHHA (TOBHE 3MilllyBaHHs ab0 «mIpoOKOBE»
IPOIUTOBXYBAaHHS), OAHO- YW 0araTOCTYIIHYacTid cucTteMi Ta/abo
KOHCHCTEHLII cyOcTpaTy (TBepAa cUpoBHMHA ab0 METOJ MepepoOKH Yy
BOJIOTOMY CTaHi).

st MeTony nopyioHHoi nooaui XapakTepHO HAMTOBHEHHS OpOJAMIIBHOT
KamMepu 3a onuH mnpuiiom. Iloprmis mnpoxoauTh OpOMIHHS 1O KIHIA
BCTAHOBJIEHOTO JIJIS IILOTO YaCy, MPOTSITOM SIKOTO CyOCTpaT He JOJal0Th 1 HE
BUIIMatOTh. BUpOOHUIITBO 610ra3y MOYMHAETHCS MICIsl HATIOBHEHHS, 1OCATAE
MaKCUMaJIbHOI MPOJYyKTUBHOCTI, Micis 4oro mnouumHae mnagaru [2]. Ilig
KiHellb, 0 3aKIHYCHHIO 3aJaHOro vacy OpoJiHHS, OpoJuiibHAa KaMmepa
CIIyCTOUIY€EThCS TAKOXK 3a OJMH IpuiioM. BogHouac yacTuHy OpoauiabHOTO
HIaMy MOBEPTAIOTh Ha3a/l, 00 MPHUILETUTH «po3pobIieH» 6akTepii.

Ilpomounuii memoo. 3a TaKOro METONy TMPAIIOITh Maike BCi
CLIBCHKOTOCTIONAPChKI 010ra3oBi yCTaHOBKH. METaHTEHKM MOBUHHI OyTH
nocTiiiHo 3anoBHeHi. [1ig yac mogaui cBi»koro cydcTparty piBHA il KITBKICTD
BUIITOBXY€ETHCA 3 METAHTEHKY. [IpoTOuHMII MeTOoa XapaKTeph3yeTbCs:
MOCIIZIOBHOIO TOJIa4yel0, MOCTIHHUM TMPOIECOM OpOAIHHS, CTAOLIBHUM
BUPOOJICHHSIM Oiorasy; nmpoduIakTHKa 1 pEMOHT HAIlOBHEHOTO METAHTEHKA
MOXJIMBI HE B IOBHOMY OOCS3I.

Memoo nosnoeo smiuiysanHs. Y CTAaHOBKH, B SIKMX CyOCTpaT MOBHICTIO
MePEMIIYETHCSI, YaCTO 3aCTOCOBYIOTHCS B CIILCHKOTOCTIOIAPCHKIN MPAKTHUII
[1,2]. HoBuii BUXiIHUI MaTepiall MEPEMIITYEThCS 3 BMICTOM METAHTEHKY,
TOMY BiJilTaJla€ HEOOXIHICTh Y MIJPKUBJICHHI, 1 MPOIEC MOXKE MOYMHATUCS
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0e3mocepeIHbO MiCisi BHECEHHS. 3pO3YMLIO, 10 B MPOTOYHUX yCTAHOBKAX
yac OpoJiHHS CyOCTpaTy BIANOBIAa€ PO3PAXOBAHOMY CEPEIHBOTO HaCY
OpOJIiHHS, OCKUIbKM BHACJIJOK 3MILIYBaHHS YaCTHHA CBDKOTO MaTepiaiy
3aJIUIIa€ METAaHTEHK.

Memoo «npobxosozo» npowmosxysanns cyocmpamy. B ycTaHOBKax,
M0  BUKOPHUCTOBYIOTH  «IIPOOKOBE»  MPOLITOBXYBaHHsS,  cyOcTpar
MIPOCYBAETHCA K MPOOKa B TOB3IOBXKHBOMY HAIPSIMKY 1O METAaHTEHKY.
3aBasgKU Takii poOOTI B IMX YCTAaHOBKAX BIAETHCS JOCSTTH BHUCOKOIO
ririeHizyro4oro edekrty [3]. 3a neBHUX 00CTaBUH MOKE€ BUHUKHYTH MTOTpeda
B MIPKUBJICHHI 3 METOI0 SIKHAWIIBHIIIOTO TMPHUBEICHHS TMPOIECY B JIifO.
BaxxyiBo Bi/I3HAYUTH, 1110 TaKa KOHCTPYKIIA 3aiiMae 6araTo Miciis. 3aiexHo
BiJl BUKOHAHHS MIIIAJIKA YCTAHOBKH TAaKOT'O THITY MOYKHA 3aBaHTaKyBaTH
ICTOTHO O1JIbIlI€, HI)K YCTAHOBKH TOBHOT'O 3MIIITyBaHHS.

Oono- abo 6Gacamocmyninuacmuii Memoou. 3 BUKOPUCTAHHAM
OJIHOCTYMIHYACTOT'0 METOAY MpoIec OPOAIHHS MPOXOIUTH YOTUPU €TaIu B
OJIHOMY pe3epBYyapi; JJIsl CHCTEM IIOBHOTO MEPEeMIITyBaHHS 11l €Taly B Yaci
W mpoctopi BiAOyBarOThCS TapaielbHO [4], M1 yCTAaHOBOK CHUCTEMHU
MEePIOAUIHOTO PEKUMY POOOTH III MPOLECH BIAOYBAaIOTHCS IOCIIIOBHO B
yaci OJWH 3a 1HIHUM. Y pa3l 6araToCTyMiHYaCTOTO METOJy HaMararoThCs
PO3IUIMTH PI3HI €Tanu MpoIecy MO PI3HUX KaMepax sSK 3a JIOMOMOTOIO
PI3HUX pe3epByapiB, TaK 1 32 JOMOMOI'OO BIJ/IIEHHS B METAHTECHKY.

Memoo pobomu na meepoux cyocmpamax. YCTaHOBKaMU ISt
OpoaiHHS TBEpAUX CyOCTpaTiB € Takl YCTaHOBKHM, B SKUX cyOcTpar
MOJAETHCA Y BUIVISAL INTA0ENIB y METaHTEHK, /i€ 1 MPOXOJIUTh MPOLIEC
OpoxinHs 0Oe3 mopjanbiioro #Horo mnepecyBanHd [4]. IIpocouenwii
OpOIUIIBHOIO PIAMHOIO CyOcTpat nepedyBae B pe3epByapi IpOTATOM yChOTO
OpOIHHS 1 TIO 3aKIHYEHHIO MPOIECY B TAKOMY K BUIJISAL, 0€3 J101aTKOBUX
MaHIMyJISIiN (cenapyBaHHs) BAMMAETHCS 3 METAHTEHKY.

Memoo pobomu na piokux cyocmpamax. Pobota Ha piakux cyocTparax
B1IOYBAa€ThCS 3a MOPLIMHUM NpUHOUNOM. IlopimiliHi METaHTEHKH IS
OpOJIIHHS Y BOJIOTOMY CEpEOBHUIL HUHI HE TPAOTh HISKOI BaXXJIMBOI POJI
[4]. [Ilo6 HamoBHIOBATH 1 CITyCTOILIYBaTH MOPIIMHUNA METAHTEHK 3a OJIUH
3axil, KpiM OpoAWJIbHOI KaMmMepu HEOOXITHO MaTh pe3epByap I
MOTIEPEIHHOT0 HAKOMMYEHHS 1 CKJIaJ BiANpalboBaHux cyocTpatiB. Koxen
13 HUX TIOBHHEH OYTH OJHAKOBOTO PO3MIpY, IO 3BUYANHO X POOHUTH IO
TEXHOJIOTiI0 Joporor. KpiM Toro, BHpOOHHUIITBO 0iorasy BiIOyBa€ThCS
HEPIBHOMIPHO, 11€ MOXXHA BUTIPABUTH, SIKIIIO MPAIIOBATHA OJHOYACHO 3 BOMA
MEHIIMMHU METAHTEHKaMH, sKiI OyIyTh 1O uep3l HAaMOBHATUCH 1
CIYCTOIIIyBaTHCh, 13 YacoM IniepeOyBaHHS cyOcTpaTy BCEpEeIuHI IHX
pe3epByapiB MPUOJIU3HO B MOJOBUHY MEHILIMM BiJl 3BUYAIHOTO.

Memoo sminnux pezepgyapis. llelt meToa po3paxoBaHo Ha poOOTy 3
JIBOMa METaHTEHKaMU: 3 pe3epByapa JUisl MONEepPeIHbOro 30epiraHHs, II0
BMIIIY€ KIJTBKICTh cyOCcTpaTy ajis 1-2 aHiB poO60TH, MaTepiai MOBIJILHO, ajle
PIBHOMIPDHO TOJal0Th Yy MeTaHTeHK [3,4]. Sk TIIbkM OCTaHHIN
HATIOBHIOETHCSI, 30pOPKEHNUN MaTepial BUIMBAETHCS B pe3epByap-CKIIa,
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MICJIsl YOro 3HOBY BIJIOYBA€THCS HAITOBHEHHS 3 pe3epByapa MoInepeaHboro
30epiranHs.

IIpomounuii memoo. binpicTe 610ra30BUX YCTAaHOBOK B YCbOMY CBITI
MPAITIOI0Th MPOTOYHUM METOJIOM, a00 B UNCTOMY BHUTJISIAI, a00 B KOMOiHaITi1
3 HaKONWYyBaJIbHUM MeTojgoM. Lleif MeTon NOpIBHAHO 3 IHIIMMHU
BIAPI3HSAETHCS TUM, WIO0 OpoauiIbHA KaMepa 3aBKIU 3aloBHEHA 1
CIIOPOXKHSETHCS JIUIIIE JIsl PEMOHTIB 200 BUIAJICHHS OCaTy.

Haxonuuysanvnuu memoo. JIns 1bOro METOLY XapaKTEpPHUM €
BUKOPUCTAaHHSA OJHOTO pe3epByapa y (PyHKIIT METaHTEHKY 1 CKIamy s
30epiranns [3,4]. IlepeBarm HaKoONMU4YyBaJdbHOI YCTAHOBKM Hacammepen
MOJIATAIOTh B €KOHOMII 1HBECTHUI[IMHUX KOIITIB: HEOOXITHO MaTH OIUH
BEJIMKUW, a OTXKE TMOpIBHAHO JemeBuil pesepByap. Kpim Toro,
HAaKOMWYYyBaJbHI yCTAHOBKM MPOCTI B  EKCIUIyaTamii Ta  JIErKO
KOHTPOJIIOIOTHCSI.

Kombinosanuii npomouno-naxonuuyeanvuuti memoo. KomOiHOBaH1
MIPOTOYHO-HAKOMIUYYBaIbH1 YCTAHOBKHA BUKOPUCTOBYIOTHCS 3apa3 HAOUTbII
yacTo. BoHM BUHUKIIM, KOJIM pe3epByapU-CKIaAN MPOTOYHUX METAHTEHKIB
MOoYajii HAKPUBATHU TUTIBKOIO a00 TBEPAUM MOKPUTTSAM 13 METOO MiHIMI3aIIi1
BTpaT a30Ty 1 J0OyBaTH J0/aTKOBHIA Oioras [3,4].

HesBaxxaroun Ha pi3HOMaHITTS METO1B pOOOTH 610Ta30BUX YCTaHOBOK,
OTPUMAJIM  PO3MOBCIOJIKEHHA TUIBKM HACTYIHI: MPOTOYHUM, 3MIHHHUX
pe3epByapiB, MPOTOYHO-HAKOMUUyBaIbHMNA. [lepeBarm Takux MeETOMdIB y
NOPIBHSHO  HEBEJIIMKMX I1HBECTHUILIIMTHMX BUTpaTax, HAKOMWYYBaJbHI
YCTaHOBKH IMPOCTI B €KCILTYaTallli Ta JIErKO KOHTPOIIOIOTHCS.
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YK 631.333

YTUABALIS BUIXOAIB TBAPUHHALLKUX MIITPUEMCTB I
IX BIIJIMB HA EKOJIOTTIO HABKOJUIITHLOTO
CEPEJIOBUIIIA

Hepeza O. O., K.T.H.,

Hepesa C. B., imxeHep.

Taspiticokuii Oeparcasrull acpomexHoN02IYHUL YHIBepcumem imeHi /[mumpa
Momopnoeo, m. 3anopidxcowcs, Yrpaina

Ilocmanoeka npooéaemu. CiulbCbKOTOCIOAAPCHKE BUPOOHULTBO Ha
Cy4yaCHOMY €Talli PO3BUTKY — II€ KOMIUJICKCHUN BUCOKOTEXHOJIOTIYHHN
HaAMpsIMOK, 10 0a3yeThcsi Ha (yHIAMEHTAIBHUX HAYKOBHX 3HAHHSX.
OCHOBHOIO METOIO CIbCHKOTO TOCIIOIAPCTBA B yC1 Yacu OyJI0 BUPOOHUIITBO
OpOAYKTIB XapuyBaHHS. CbOrofieHHS OOYMOBJIOE ILI0 METY BHUMOTaMHU
BHUCOKOi $IKOCTI Ta O€3MeYHOCTI HUX NPOAYKTIB, a TAKOX MPUHIIUTIOM
€KOJIOT1YHOI 0€3MeYHOCTI CaMOT0 CLIBCHKOT'OCTIOIAPCHKOTO BUPOOHHUIITRA.

3p03yMiJIo, 10 HEMOKIIMBO HE PaxXyBaTUCA 3 BEIMKOIO POJUIIO XiMii B
CyyaCHOMY  arpompoMuciioBoMy  KoMmiuviekci. Ile  BuKoOpHcTaHHA
MIHEpaIbHUX JOOPUB, XIMIYHUX 3aC001B 3aXUCTY POCIHH, HOBUX MaTepialliB
1 00po0OK, 110 MOJOBXKYIOTh TEPMIH 30€piraHHs NPOJYKTIB Xap4dyBaHHS
To1o. PamioHansHe Ta NpoAyKTUBHE 00’ €IHAHHS CIIILCHKOTO TOCIIOIAPCTBA,
XiMii Ta €KOJIOTii siBJisie COOOK0 BHUMOTY Yacy, MOB’Si3aHy HE TUIBKH 3
BUPOOHMIITBOM YHCTHX MPOAYKTIB XapuyBaHHS, a ¥ 3 €KOJOTIYHOIO
0€3MeYHICTIO MUISIXIB IIHOTO BUPOOHUIITBA Ta yTHITI3AIlT BIIXOIIB.

Oco0suBOIO0 €KOJIOTTYHOIO MPOOJIEMOI0 TBAPUHHUIIBKUX MIIITPHUEMCTB
3QJIMINAETHCS yTUII3AIlis THOO.

Ocnoeni mamepianu o0ocnioxycenna. IaTeHcudikaiis CUIbCHKOTO
rocrojapcTBa MPUBOIUTH A0 3HAYHOI KOHILIEHTpAIlli TBapUH Ta MTHIl Ha
depmax 1 komruiekcax. CKymueHHsS Ha OOMEXKEHINW [IISHII 3HAaYyHOI
KUTBKOCTI TBAPUHHUIIBKUX BIJXOJIB MPU3BOAUTH JI0: 3aCMIUCHHS TOBITPS;
3arpo3u MPOPHUBY HAKOMUYEHOI Macu BIAXOJIIB JI0 TOBEPXHEBUX BOJI;
3a0pyJHEHHS MiA3€MHUX BOJ, 1HTEHCHBHOT'O PO3IMOBCIOUKCHHI MYyX Ta
iHIMX Komax. Bei mi QakTtopu MOXYTh MPU3BECTH 10 HAA3BUYANHOI
CHUTYaIlli, TKa 3aBKIU MOXE O0CPHYTHCS €KOJOTTYHUM JIMXOM. SIK paBuio,
TpaauIiiHI CHOCOOM yTPUMaHHS TBapWH 3 BUKOPUCTAHHAM MIJCTHIIKH
3aCTOCOBYIOTBCS HE CKpi3b 13-3a TPYAHONIIB 13 3arOTOBKOIO BEJMKOI
KUTBKOCTI MIJACTHJIKOBOrO Marepiany. ToMy B OCTaHHI JecsATHpIdus
BEJIMKOIO MOLIUPEHHS HAa0yJI0 OE3MiCTUIIKOBE yTpUMAaHHs TBapuH. Jlyxe
4acTo JUisi TNpUOUpaHHS THOKW 3 TBAapUHHUIBKUX MPUMILICHb 3
0€3MMICTHIIKOBUM YTPUMAHHIM OCTaHHIM YaCOM BUKOPHUCTOBYIOTh HE JIUIIIC
MeXaHiuHl 3acobu, aje 1 Boay. Bce 1ie mpuBOAWTH 110 YTBOPEHHS 1
HAKOIMUWYEHHS 00IU3Y (epM BEJIUKOI KUIBKOCTI PIIKOTO THOO Ta TOCIITY —
TaK 3BaHUX OPraHIYHUX BIIXOJIB.
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OTpuMyBaH1 BIIXOAW SBJISIIOTHCS IIHHUM OpPraHIYHUM JOOPUBOM, B
SIKOMY MICTATBCS BCl HEOOX1/IHI st PO3BHTKY POCITHH MO>KMBHI pEuOBHHIL:
a3oT, q)ocq)op 1 Kaiid, a TaKOXX BEJIMKa KiJIbKICTh MleOCJ’IeMeHTlB Ane B
THOT 1 TIOCIIJII MICTSTBCS B 3HAYHUX KUTBKOCTSAX MleOOpFaHISMI/I (y Tomy
YUCJI TMATOTCHHI JIS JIIOJWHM), SUIM TEeIbMIHTIB, 3/aTHI TPUBAJIUi dac
30epiraTd CBOIO JKUTTE3JATHICTh, a TaKOXX HaciHHSA Oyp'sHiB. Tomy
BUKOPUCTAHHSA HE MEpepoOIeHOr0 THOK yKpal HeOakaHe, BOHO MOXKE
MPUBECTH J0 3HAYHOTO MOTIPUIEHHS €KOJIOTT1YHOI 0OCTAaHOBKH.

B nanuii yac iCHYIOTh 1 3HAWIUIM IIMPOKE BUKOPUCTAHHS HACTYIHI
HaIpPSIMKH NepepOOKH THOIO 1 MOCIIY:

- IJITOTOBKA 1 BAKOPUCTAHHS IIUX BIIXO/IIB HA CLIBCHKOTOCTIOIAPCHKUX
VIiAIAX 3 MaKCHMaJIbHHM 30CpEe)KCHHSM TIMOXUBHUX pedoBUH. llei
HaIpsMOK nependayae MeXaHIuYHE PO3JUICHHS BIIXOJIB Ha TBEPAY 1 PLAKY
dpaxuii 1 iX po3aiapHe BHECeHH. J1J1 MPUCKOPEHHS MPOIECy pO3MOALTY Ha
dpakuii y BIACTIMHUKAX 3aCTOCOBYIOTh KOAryJsHTH, Takl SK: HETalleHe
BaItHo, cymnepdocdar, rirmc.

Ha nesxux migmpuemMcTBax il OUIBIN 1HTEHCHBHOTO 3HEBOJIHCHHS
ocaaiB TICIS BIJICTINHUKA 3aCTOCOBYIOTh IEHTPUDYTH, BIOPOTPOXOTH,
TBUHTOBI (DUIBTPH, BIOPO(LIBTPH TOIIIO;

- IIArOTOBKA THOMOBHX CTOKIB V1A 3pOIIlyBaHHS
CUIBCBKOTOCIIOJAPCHKUX YT1/Ib a00 OYMIIEHHS PIAKOi (pakiii 70 HOpM
CKUJaHHS Y BIIIKPUTI BOJOMMH. AJie X, sIK OyJIO BIAMIYEHO BUIIE, CTIUHI
BOAW TBAPUHHUIIBKUX IAMPUEMCTB MICTATh 0araTo TOXXWUBHHUX JIJIS
CLITBCHKOTOCTIOIAPCHKUX POCIUH PEYOBHH, TOMY CKHIATH 1X Y BOJIHI 00’ €KTH
HefouuibHO. Jlo Toro >k, moO 3a0e3ne4YuTH OYMIICHHS TaKuX JIyXe
3a0pyJHEHHX CTIYHMX BOJ JO HOPMAaTWBiB, Tpebda HaIaroAuTu
OaratocTaiiiHy 1 BITHOCHO Jopore ouMileHHs. Llel HampsiM B OCHOBHOMY
3aCTOCOBYETHCSI Ha KPYITHUX CBUHAPCHKUX KOMILIEKCAX, A€ ISl BUJATICHHS
THOIO 3 IPUMIIICHb BUKOPUCTOBY€ETHCA TAPO3MUBHA CUCTEMA,;

- TiepepoOKa BIJIXOAIB B OopraHiuHi Jo0puBa 1 6iora3 B METAaHTEHKax
(6iora3oBux ycTaHOBKax) 0€3 IOCTyNy MOBITPs (aHaepoOHa mepepodKa).

OcranHili HampsM TMepepoOKH OpraHIYHUX BIJIXOJMIB OTPUMAaB
HIMPOKOTO MOUTUPEHHS B KpaiHax 3axifHoi €Bponu 1 AMEpHUKHU Ha MOYaTKy
70-x pokiB XX CTOMITTA y 3B'sI3KY 3 EKOHOMIYHOIO KPU30I0 1 3pOCTaHHSM ITiH
Ha HaQ Ty Ta HaQTOmpOoaAyKTH. Y Kpainax [liBnenno-CxigHoi A3ii el crnocio
TaKOX BIJJOMUM JTAaBHO 1 3HAMIIIOB MIMPOKE MOImMpeHHs. Tak, B 0THOMY JIUIIIe
Kwurai HanmigyBanocs 61u3pK0 5 MITH. 010ra30BUX yCTAaHOBOK, B OCHOBHOMY
«JIOMAITHLOTO» THITY 3 HEBEIIMKUM 00'€MOM peakTopa. Y IUX YCTaHOBKAX
00pOOJIAIOTH HE JINIIIEe TBAPUHHUITHKI BIIXO/IH, aJI€ 1 BIJIXOU POCIMHHHIITBA
Ta OBOYIBHMIITBA. Y HUX BIJICYTHS CUCTEMa MiIrPIBaHHS 1 IEpEeMIITyBaHHS.

B Vkpaini TexHOJIOTiI METaHOBOTO 30pOJKYBaHHS OpPTraHIYHHUX
BIIXOJIB TBApPUHHUIITBA 1 MNTaXiBHUIITBA JOBIMH Yac HE OTpHUMyBaJia
IIUPOKOTO PO3IMOBCIOKEHHA. AJie BXke 3 modaTky 80-X pOKiB MHHYJIOTO
CTOJITTSl TOYadud MPOBOAUTUCA JOCIIDKEHHS 3 ONTUMI3AIlli TpoIecy
METaHOBOTO 30pOJDKyBaHHS, 1 Oynu Tm0OyI0BaHI eKCIepUMEHTaJbHI
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JOCJTITHO-TIPOMHUCIIOBI yCTaHOBKH. J[OCBiJl €KCIUTyaTallii pi3HUX YCTaHOBOK
J03BOJIMB BU3HAUUTH ONTHUMANbHI [MapaMeTpu TMpolecy, SKICHUH 1
KUTBKICHUH CKJIAJ] BUX1THOTO MaTepiany.

[Ipouec MeTtaHoBOro 30pO/KYBaHHS MPOTIKAE B TEePMETUYHHUX
emHocTsiXx mpu Temmeparypi Big 30° mo 57°C (30-37°C — mezodinpHUM
pexum, 50-57°C — tepmodinbHuil pexum). OnTuMaabHa BOJOTICThH
MaTepiaily, L0 3aBaHTaxyeTbcsi NoBUHHA OyTu 90-92 %. Ilepiognuno
MOBUHHO TMPOBOJUTUCS TIEPEMIIIyBaHHS 30pOJKYyBaHOTO MaTepiaiy,
BIJIKAUYBAaHHS  OJEpPKyBaHOro  Olorasy, TOpLIMHE  BHBaHTAXCHHS
30pO/IPKEHOTO 1 3aBaHTaXXEHHS BUX1AHOTO MaTepiany.

[Is1 TexHOJNOTiA MO3BOJSE TPOTATOM HEBEIUKOTO MPOMIKKY dYacy
(7...20 gHIiB B 3a]€XKHOCTI BlJ TEMIIEpaTypH IMpoOIeCcy) OTpuMaTu 6ioras i
BHUCOKOSIKICHE OpraHiyHe 100puBo. 3a yac nepedyBaHHs B METAHTEHKY THII
1 TIOCII/T 3HE3aPaXKYIOThCS B1J MMATOT€HHOI MIKpoQuIopH 1 reipmiHTiB. Bee
HaclHHA Oyp'sHIB BTpayae CXOXiCThb. [Ipu 1bOMy BTpaTH OCHOBHHUX
NOXKUBHUX eyieMeHTIB (docdopy 1 Kamito) He3HauHi. YacTuHa OLIKOBOTO
a30Ty MEpPeXOJIUTh B OLIBIN JOCTYMHY JJIS POCIUH aMOHIWHY ¢opMmy.
YacTtuHa OpraHiuHoi PEYOBMHM MEPEXOJUTh B Ta30BY a3y, 4acTKOBO
MIHEpATI3yEThCS, HEMPUEMHUN 3alax pi3Ko 3MEHIIyeTbcs. MeTaHoBe
3apOHKEHHS 3amo0irae 3a0py/IHEHHIO BOJIHOTO 1 TOBITPSTHOTO CEPEIOBUIII.

Buxopucranus ~ oOpoOJieHMX  BiAXOAIB  TBAPUHHHUIITBA  Ha
CUIBCBKOTOCIIOJAPChKUX  YTIAAAX  JI03BOJUTh HE TUIBKH  30€pertu
€KOJIOTTYHY OOCTaHOBKY 1MOOJINU3Y (epM, a i 3HAYHO NOJIIIIUTH IPYHT, TOMY
II0 OCHOBHUM JKEPEJIOM TIONOBHEHHS TyMYCy SIBISIOTHCS OpTaHiuHI
n00puBa.

Bucnogéku. TakuM 4YHMHOM CUIBCBKOTOCIONAPChKE BHUPOOHMIITBO
B3arajai, a TBapUHHMUIILKUN KOMIUIEKC € JDKEPEIOM HaJAXOJDKEHHS Ta
dbopMyBaHHS 3HAYHUX OO0’€MIB CTOKIB B arporpOMHUCIOBOMY CEKTOPI
KpaiHd. Y 3B’SI3Ky 3 YUM HEOOX1JTHO BIA3HAYUTH HACTYIIHE.

1. CriyHl BOAM MIANPHUEMCTBA arpapHOTO CEKTOPY KpaiHU MICTSITh y
co01 €JIEeMEHTH >KUTTEMISIBHOCTI CLIBCHKOTOCIONAPCHKUX KYJIBTYp 1 1X
BUKOPHUCTAHHS B MOAAIBIIOMY BUPOOHUIITBI.

2. HaiiOuipll MNEepCHeKTUBHUM CIOCOOOM TMEpepoOKH BIAXOIIB B
opraniuni goOpuBa 1 Oiora3 € ix o0poOka B MeranTeHKax IIporiec
METaHOBOTO 30pO/KYBaHHS TMPOTIKAE B TEPMETUUYHUX EMHOCTAX TpU
temnepatypi Big 30° go 57°C (30-37°C — me3odinbauit pexum, 50-57°C —
TepModimpHUN  pexkum). OnTuMmManbHa  BOJIOTICTH — MaTepiaiy, IO
3aBaHTaXXyeTbcs MoBUHHA OyTH 90-92 %.

3. 1715 KO’KHOTO BUY CTOKIB TBAPUHHULIBKOTO KOMILIEKCY HEOOX1THO
BPaxOBYBaTH YMOBHU IX HAKONMUYEHHs, 30€piraHHs Ta MOJAJBIIOrO
BUKOPUCTAHHSA 3 YpaxyBaHHSIM €KOJIOTIYHMX AacleKTiB 3a0e3nedyeHHs
€KOJIOT1YHO1 0e3MeKH HaBKOJIUIIIHBOTO CEPEIOBHIIIA.

Cnucok eukopucmanux 0xcepen
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Ilocmanoexka npoonemu. B YkpaiHi TpUBajiCTh CBITJIOBOTO JHS B
OCIHHBO-3UMOBHUI TIE€P10j] CTAHOBUTH 0JM3bKO 8-9 ronuH [1], ToMy ojHI€IO
13 aKTyaJbHUX MOTPEO CHOTOJICHHSI € TOBHOIIIHHE OCBITJICHHS KUTJIOBUX Ha
HEXXHUTIOBUX MpuMilIeHb. [Iponenypa CyTT€BO YCKIAaIHIOETHCS IiJ dYac
BOEHHOTO CTaHYy Ta 3a YMOB BisUIOBHX BIJIKJIFOUEHb €JIEKTPUIHOI eHeprii a0o
OnekayTy.

[{ro mpoOneMy MOMJIIMBO BUPIIIUTH OCH3MHOBUMH, Ta30BUMH YU
JIU3eIbHUMH Te€HEepaTOpaMu €JIEeKTPUYHOTO CTPyMYy, ajle X 3aCTOCYBaHHS €
JIOBOJII BapTICHUM TporiecoM. Takok gaHe oOJagHaHHS MOTpedye
CHeIIaIbHUX YMOB PO3TalllyBaHHA TiJ] 4ac poOOTH, € HIyMHUM Ta HE
PEKOMEHTyEThCS 10 3aCTOCYBaHHs y 0araTonoBepXOBUX OyIMHKAX.

Mo>x/IMBe BHUKOPHCTAHHS YHIBEpPCAJIbHUX MOOUIBHHUX OaTapeid 4u
NOPTAaTUBHUX EJIEKTPUYHUX CTaHIIM, aje iX I[lHAa HE € EKOHOMIYHO
BUIIPABIAHOIO.

3acTOCyBaHHS KEMITIHTOBUX aKyMYJSITOPHHUX JIXTapiB HE Ja€
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HaJIKHUWU PIBEHb OCBITJICHHA. 3asiBJ€HA y MAcCMOPTI TPUBAIICTH POOOTH
CYyTTEBO 3aBHINEHA MApPKETOJIOTAMH, a 3apsKaHHS € JIOBFOTPUBAIIUM.
3acTocyBaHHS JIXTapiB 13 OJHOPAa30BUMU aKyMYJISITOpaMU B3arajii HE €
palioHaTbHUM, BHACTIJOK iX dYacToi 3aMiHM Ta IIKIJUIMBOCTI IS
TOBKULIA [2].

OTtxe, mepenl HaMu MOCTae mMpodeMa 3a0e3neYeHHs HaJISKHOTO PIBHS
OCBITJICHOCTI IPUMIIICHHS KBAPTUPHU 0AaraTOMOBEPXiBKH Yy TEMHY TIOPY 00U
3a HE3HAYHMUX (PIHAHCOBUX BUTpPAT Ha IeH mpoIlec.

Ocnoeni mamepianu oocnioxcenns. AxymynaropHa Oatapes Great
Power (tabm. 1, puc. 1) IIUPOKO 3aCTOCOBYETHCS Yy JDKepesax
0e3nepeOitHOr0  JKUBJICHHS ~ KOMITIOTEPHOI ~ TEXHIKH, OXOpPOHHHUX
curHajizaii tomo [3].

PosrasgHeMo 1i K KEPENo XKUBJIEHHA HU3bKOBOJILTHOI LED mammu
IIPU BISJIOBUX BIAKITIOYEHHSX €IEKTPUYHOT €HEprii.

Jlist 3apsiaky akyMyJIsITOpHOT 6arapei 0ysio BUKOPUCTAHO BUIIPSIMIISY
3apsHui yHiBepcaabHuit «Kurymi» (puc. 1, Tadm. 2).

Tabnuys 1
TexHiuHA XapaKTepUCTHKA AKYMYJISITOPHOI
0arapei GREAT POWER
Ne .
L HajimeHyBaHHSI XapaKTepUCTUKHU 3HavyeHHHA

CBUHIIEBO-KUCIIOTHUH, HE

1 | Tun akymynsiTopa .
niJsirae 00CcaIyroByBaHHIO

Hanpyra, B: 12, mocriitHa
2 | - Ha kneMmax Oe3 HaBaHTa)kKeHHs, B 13,5...13,8
- IUKJIIYHOTO pexnmy, B 14,4...15,0
3 | €mHICTB, AXTOI 7,2
MakcumanbHa cuiia CTpyMy IIpH
4 ; 2,1
3apsial, A
5 | Cymicuicrs Jlxepena 6e3nepebiitHoro
YKUBJICHHS
6 | ['aGapuTHi po3mipu, MM 151x65%95
7 | Maca, kr 2,3

JInst miATPUMKHM TOCTIAHOT BEIMYMHM 3apsiIHOTO CTPyMy I yac
3apsJKaHHS aKyMyJsTOpHOT Oarapei BimOyBajocsi MOro perysitoBaHHS
PYUYKOIO CTYIIHYACTOrO MEPEMUKAHHS 3apsHOTO CTPYMY, BPaXOBYIOUH, 1110
nosioxkeHHs | cT. BiANOBiIae HANMEHIIIOMY 3HAYEHHIO 3apATHOTO CTPYMY.
[lepeksroueHHs CTYIIHYACTOTO MepEMUKaYa 3apsTHOTO CTPYMY Y HAPAMKY
3a TOJAWHHUKOBOIO CTPUIKOK TMPU3BOJIUTH JO 30UIBIIEHHS 3apsIHOTO
CTPyMy.

O3HakaMu 3aBEPIICHHS TPOIECY 3apsiPKaHHS CIiJI BBAXATH: MPHUPOHE
KAMHHS ~ akyMyJsiTopa (Ha TOBEPXHIO EINEKTPONITY MiTHIMAIOThCS
Oynp0aIIKy Ta3y, SKUM € BOJICHD); MOCTIHHICTD IIJILHOCTI €JIEKTPOIITY;
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Puc. 1. 3apsamkanns akymyJasatopHoi 0atapei GREAT POWER i3
Bukopucranuam B3Y «Kury.i»

Tabnuys 2
Texuiuna xapakrepucruka B3Y «Kuryi»
3‘]1‘91. HajiMeHyBaHHS XapaKTepPUCTUKH 3HaveHHs
1 2 3
1 | Hampyra >xuBjieHHs BUnpsimisiya, B 198...242, 3MiHHa
2 | HoMiHaIbHUY 3apsTHUM CTpyM, A Max 5
3 HowminanpHa Hampyra 6arapei, 1o 6 460 12
3apspKaeThes, B
4 | CnoxuBaHa MOTYXKHICTh, BT 150
5 | Po6oua temneparypa, 0C -10...+40
5 BinHocHa BOJOTICTh MOBITPS IPU 20
150C
PexomeHnoBaHa BeIMYMHA 3apsTHOTO
7 : . - 0,1C
cTpyMy Big emHOCTI O6aTtapei C, A
8 | I'abaputHi po3mipu, MM 200x145%120
9 | Maca, kr 3,5

NOCTIWHICTh HANIPYTH 3apsIKaHHS.

TpuBamicTe 3aps/pkaHHA 3aJE€XKUTh BIJl €MHOCTI Ta CTyINEHS
PO3PSIKEHOCTI aKyMYJIATOpPHOI Oarapei, a TakoXX BEJIWYHMHHU 3apsiIHOTO
CTpyMy.

VY dKOoCTI JpKepena CBITJIa BHUKOPHCTOBYBajacs HHU3bKOBOJIBTHA
ceiTioaiogna Jammna GALAXY (puc. 2, Tabmn. 3) [3]. Jlamnu HakagtoBaHHS
Hee(DEeKTUBHI Yy JAHOMY BHUIAAKy 4YE€pe3 BHUCOKUH pIBEHb CIOXXHBAHOI
MOTY>KHOCTI, 1110 /1€ Ha iX 3HaYHEe HarpiBaHHs, TOMY HE pO3TJISIAIUCh.
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Puc. 2. CBitaogionua Jamna GALAXY

Tabnuys 3
Texniuna xapakrepuctuka cBitiogiognoi samnu GALAXY
3‘]:91. HajiiMeHyBaHHS XapaKTePUCTUKH 3HaveHHs
1 | IMoTtyxHicTh, BT 12
9 BianoBigHICTh TpaAUILITHUM JIaMITaM 75
po3xkaproBaHHs, BT
3 | Hanpyra >xuBnennsi, B 10...70, mocTiiiHa
4 | CBITIIOBHH ITOTIK, JIM 1000
5 Komip cBiTiHHSA (KOMIpHA binuit neitrpansuawmii (4100
TeMmIneparypa) K)
6 | Tun nokoJro E27
7/ | ®opma Jtlamnu A60
8 | Tun po3ciroBaua MaroBuii
9 | CeitnoBa edekTuBHICTD, TM/BT 90
10 | Kyt po3scitoBanHs, Tpaj. 300
11 | Knmac eneproeeKkTHBHOCTI A+
12 | Pecypc po6oTH, ros. 50000
13 | 'abapuTHI po3MipH, MM 60x110

[1ix gac GiekayTy BUKOPUCTAHHS aKyMyJIsITOpHOi OaTapei Great Power
(puc. 3) HEHOCTaTHE, TOMY PEKOMEHIYEThCS 3aCTOCOBYBATH aKyMYJISITOPHY
Oatapero OUIBLIOI €MHOCTI, Hampukiaa aBTomMoOUIbHY SADA OPTIMA
(puc. 4, Tabn. 4) [5].
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Puc. 3. Bukopucranus akymyJasaTopHoi 6arapei Great Power

Puc. 4. 3apsigxanns akymyasaTopHoi 6arapei SADA OPTIMA i3
BUKopucTaHHAM B3Y «Kurymai»
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Tabnuys 4
TexniuHa xapakTepucTuka akymyJasaTopHoi 6arapei SADA OPTIMA
SNHQ HaiiMmeHyBaHHS XapaKTEePUCTUKH 3HaueHHs

CBHHIIEBO-KaJbI[I€EBUI, HE

1 | Tun akymynsTopa :
niJ1Arae 00CIyroByBaHHIO

Hanpyra, B: 12, mocriiina
2 _ .o .
3apsiji MPU MOCTIMHOMY 3HAYEHHI 13.9-14.4
Hanpyru, B
3 | €mHICTB, AXTONI 60
MakcuMmalibHa cuiia CTpyMy Ipu
4 ) 6
3apsal, A
5 | CyMicHICTB JlerkoBi aBTOMOO1TI
6 | ['aGaputHi po3mipu, MM 242x190%x175
7 | Maca, xr 16,5

Bucnoeku. Otxe, 3a pe3yibTaTaMH BIIACHUX EKCIIEPUMEHTAIbHUX
JOCIIIIKEHb HAMU 3aIPOTIOHOBAHO HACTYIIHE:

- JUISL OCBITJICHHS TMPUMIIIECHHS 3a YMOB BISJIOBUX BiJKIIIOYCHB
TPUBAIICTIO 2..2,5 TOJUHU Y SKOCTI BIIHOBJIIOBAHOTO JKEpea MOCTIHHOTO
CTpyMy JIOCTaTHbO aKyMyJSTOpHOi OaTapei He3HauyHUX TrabapuUTHUX
po3mipiB Ta Macu, Hanpukiaagx GREAT POWER, 13 emnictio 7,2 Axrox;

- JUI1 OCBITJIEHHS TPUMIIIEHHS 3a YMOB OJekayTy Yy sKOCTi
BIIHOBIIIOBAHOTO  JDKEpeNia  TMOCTIHHOTO  CTPyMy  PEKOMEHIYEThCS
BUKOPHCTAaHHS aBTOMOOUIBHOI akyMyJisiTopHOT Oatapei, Hanpukiag SADA
OPTIMA, i3 emuicTio 60 AXT01. a00 O1JIBIIIE;

- JOKEpeJIOM CBITJIa BHUKOPHCTOBYBATH  CBITJIOAIONHY JIaMIly,
po3paxoBaHy Ha poOOTy y HU3bKOMY JI1ala30H1 HApyT NOCTIHOTO CTPyMYy,
nHanpukiaag GALAXY, notyxHicTio 12 Br. Mo1uBe BUKOPUCTAHHS JaMIIU
O11bIII HU3bKO1 MOTYHOCTI, 1110 TTPU3BEE /10 3HUKECHHS PIBHS OCBITIIEHOCTI
MPUMIIICHHS, aj¢ MPOJIOBXKEHHS TEPMiHY BUKOPHCTAHHS aKyMYJISTOPHOI
Oarapei. Jlamnu HakanrOBaHHS MOCTIMHOTO CTPyMY HE BUKOPUCTOBYBATH,
BHACIIIJIOK X 3HAYHOT'O HArpiBaHHS, BEJIMKOTO PIBHSI €HEPrOCIIOKUBAHHS,

- I 3apsDKaHHA JDKEpeNl IMOCTIMHOTO CTPYMY PEKOMEHIO0BAHO
BUKOPUCTOBYBAaTH BUIPSIMIISIY 3apsiHUN  YHIBEpCAIbHUM, HAMPUKIAT
«Kurymi». 3apsaHuil cTpyM nmoBuHEeH cTaHOBUTH 10% BiJ €MHOCTI HOBOI
akyMmyssiTopHoi 6arapei. [Ipu 3actocyBanHi 6aTapei, 1110 Bxke nepedyBaiia B
eKciutyatamii (3a 1i I[UIbOBUM TMpPU3HAYEHHSM) 3apsgHUNl  CTpyM
peKOMeHay€eThCsl Ha PiBHI 5...7% BiJ MOYATKOBOI €MHOCTI JpKepena. 3a
KpuUTepii 3apsaay OaTapei npuiiMaTH MOCTIMHICTD HANIPYTH 3apsIKaHHS.
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Modern production technologies, if possible, should be interconnected
in such a way that the final cycle of one of them becomes the beginning of
another cycle, due to which almost complete wastelessness and
intensification of production is achieved. It is this integrated approach, when
waste and by-products of one production act as raw materials or semi-
finished products for another, that will help solve the problem of sustainable
development of society.

It is known that animals do not fully assimilate the energy of plant foods
and more than half of it goes into manure, which, after one or another type
of processing, is a valuable organic fertilizer. Keeping animals on farms
leads to an increase in the concentration of manure and manure runoff on
farms. And this makes it possible to organize their processing not only into
fertilizers, but also into biogas, without polluting the environment. At the
same time, biogas essentially becomes a renewable energy source [1].

An integrated approach to production activities, when “waste”,
including organic, thermal, water, gas-air, i1s processed in the production
chain, minimally affects the quality of the environment and the productivity
of zonal ecosystems.
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In the digester, it is necessary to organize periodic mixing of the
substrate, which ensures efficient and stable operation of the plant. The
purpose of mixing is to release the generated biogas, mix in fresh substrate
and bacteria (inoculation), prevent the formation of a crust and sediment,
prevent the formation of areas of different temperatures inside the digester,
ensure an even distribution of the bacteria population, and prevent the
formation of voids and accumulations that reduce the effective area of the
digester. When choosing a mixing method, it should be taken into account
that the fermentation process is a vital process of symbiosis of various
bacterial strains, and if this community is destroyed, the fermentation process
will be unproductive until a new bacterial community is formed. Therefore,
too frequent or prolonged stirring is harmful. Slow mixing of the substrate
every 4-6 hours is recommended.

There are many systems and products that are commercially available
for supplying organic feedstock to the reactor of a biogas plant. They allow
you to dose the feed by weight at predetermined intervals.

The supply of raw materials occurs in three ways [1,2]:

- preliminary storage tank;

- indirect supply to the reactor;

- direct supply to the reactor.

At the same time, the delivery methods differ significantly from each
other:

- power;

- "specific" productivity of the conveyor;

- use of electricity;

- cost.

The choice of the optimal technique for feeding will depend not only
on the substrate and its quantity, cost, installation location, etc., but also on
the intentions and working hours of the plant manager. Therefore, we will
consider in detail each of the methods and dwell on their advantages and
disadvantages [2].

Indirect supply of substrates that can be stacked. Solids can be fed into
the reactor directly or through receiving tanks. In indirect feeding, the
substrates that can be stacked are fed into a receiving vessel or into a
substrate conduit leading to the reactor. With direct feed to the reactor, solids
are fed directly into the reactor, bypassing mixing with the liquid in a
receiving vessel or pipeline.

Thus coenzymes can be fed into the reactor independently from liquid
manure and at regular intervals [2,3]. It is also possible to increase the dry
matter content (CB) in the reactor and thus increase the yield of biogas.

Substrate supply through the receiving tank If the biogas plant does not
have the possibility of separate feeding of co-substrates directly into the
reactor, the stacked substrates are also mixed, crushed, homogenized, and, if
necessary, mixed with the liquid to obtain pumped mixtures, in the receiving
tank. For this, the receiving containers are equipped with agitators, if
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necessary in combination with devices for grinding the substrate (tearing and
cutting). If substrates containing foreign matter are used, the receiving
container also serves to separate stones and submerged layers; they can, for
example, be concentrated and removed using retractable bottoms and screw
conveyors [2,3]. If the receiving container needs to be closed to avoid the
release of odors, the overlapping should be done in such a way that the
receiving container can be easily opened and heavy objects that have settled
on the bottom can be removed from it.

Loading is carried out, for example, by wheel loaders or other mobile
equipment, as well as by automated solids feeding systems. The mixture of
solid materials and liquid is supplied to the reactor by appropriate pumps [4].

Indirect feeding into the liquid stream Instead of feeding into a
receiving tank, solid substrates, eg biowaste, silage and manure, can be fed
into the liquid stream using suitable metering devices, eg screw pumps with
rubber stator [2]. Feeding can be done by pushing into the substrate feed line
or by directing the flow directly through the substrate feeder, at which point
the substrate can also be coarsely ground. Depending on the DM content and
the volume of substrate fed into the reactor, the feed equipment can be
adapted in terms of productivity. Liquid manure from a receiving tank or
substrate from a reactor or fermented residue storage can be used as a liquid
stream. Such systems are used in biogas plants of medium and large size,
since the modular design guarantees a certain flexibility and resistance to
failures [2,3].

Direct feed by means of a pressure piston. When feeding by a piston,
the substrate is fed using a hydraulic cylinder through a hole in the reactor
wall directly into the reactor [3]. Feeding is carried out at a level near the
bottom, due to this the substrate is saturated with liquid manure and the risk
of formation of floating layers is reduced. The system is equipped with
counter-rotating mixing shafts that feed the substrate into the bottom cylinder
and at the same time grind long fiber materials. The supply system is in most
cases connected to and/or mounted below the receiving container.

Direct feeding with augers. In screw feeding, the substrate is fed into
the reactor by the screw below the liquid level in the reactor. Thus, the exit
of gas from the reactor through the screw is prevented. In the simplest case,
the dosing device is located on the reactor, so that only a vertical screw is
needed for feeding. Otherwise, the height of the reactor must be overcome
with the help of ascending screws. The augers can be used with any receiving
containers, which, for example, have grinding devices [3].

Grinding of biomass into gruel. Coenzymes (e.g. beets) are prepared on
the machines used for beet processing, so that they can be pumped. The
content of the remaining dry matter is up to 18%. The liquefied substrates
are stored in appropriate tanks and, bypassing the receiving tanks, are
pumped directly into the reactor by pumps.

Thanks to this technology, when using liquid manure in as the main
substrate, an increase in the dry matter content in the reactor cannot be
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achieved [4]. Hydraulic backfill shafts. Hydraulic backfill shafts are a very
reliable and technically simple solution for supplying substrates, they can be
easily filled with wheel loaders. They allow even large quantities of substrate
to be fed very quickly.
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Ilocmanoska  npoénemu. KoxHe  MICTO  Ma€e  CHCTEMH
Teruionoctayands. OnanoBaibHI IEHTPaIi30BaHl KOTEJIbHI YCTAHOBKH Ha
3HAYyHIN BiJCTaHI PO3MIIIEHI BiJ YXUTJIOBOTO CIIOXKHMBaua, TOMY TEIUIOBI
MepeKi MalOTh BEJIMKY JOBXKUHY. Beck uac BiiOyBa€eThCsl TpaHCIOPTYBAHHS
TEIUIOHOCISI BiJ JDKepena TEeIUIOTH 3 BEJMKOI0 BTPaToro TerioTH A0 30%.
Jlnsg  3MeHIIeHHS TOKa3HWKAa BTPAaTH IIUIBHOCTI TEIJIOBOTO MOTOKY
HEOOX1IHO BHUKOPHCTOBYBAaTH TEIUIOI30JIALIMHI MaTepianu, sSKi MaroTb
HU3BKUH KOE(QIIIEHT TEIUIONPOBIAHOCTI Marepiany. Orisg  cydacHUX
TEIUIOI30JIAIIMHUX ~ MaTepiaiiB  3a0e3neuynTh  BUOIp  HEOOXIIHOTO
TEIUIOI30JIAIIMHOTO MaTepiady B 3aJieKHOCTI BIJ BUXIJHUX YMOB Ta
napaMeTpiB.

OcHogHi mamepianu 0ocnioxcennsa. Benvka i pisHOMaHITHA KIJTBKICTh
TEIUIOBUX YCTAaHOBOK, IO 3HAXOASTh 3aCTOCYBAHHA Y CUIBCBKOMY
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rocroaapctai. Ix po6oTa y 3HauHii Mipi 3a1€KHUTh BiJl YMOB Mepeiayi B HUX
TerI0TH. B 0THMX yCcTaHOBKAaX HEOOXITHO MIBHAKO MEPEeaaTH TEIUIOTY, a B
IHITUX HAaBMaKW, YMOBUIBHUTH TiEepenady TeIUIOTH. TermiIooOMiH — I
CaMOBITFHUN HEOOEPHEHUH TETIJIOBHM MPOIIEC PO3MOBCIOKEHHS TETUIOTH B
PIAKKX, TBEPIIUX, TA30MOAIOHNX cepeaoBHINax, ab0 MEPEHECEHHS TETUIOTH
BiJI OJIHOTO CEpPEeOBUINA A0 1HMIOTO. TermIooOMiH MOKIMBUN TIIBKH MIXK
CepeoBHINAaMH, SIKI MalOTh HEOJHAKOBI TEMIEPATypH, TOOTO 3a PI3HHULIECIO
Temrnepatyp. BuBuae Bci 111 siBUIIa Terionepeaayda. Tenionepedaua — Hayka,
110 BUBYA€ 3aKOHOMIPHOCTI MPOIIECIB PO3MOBCIOKEHHS TEIUIOTH BCEPEAHHI
OJIHOTO TiJ1a, a TAKOX TEMJI000MIHY MIXX TUIaMHU.

Bona Bupinrye 2 oCHOBHI 3aa4i:

1) 3a 3amaHUMU yMOBaMM BH3HAUUTH KUIBKICTh TEIUJIOTH, IO
nepeIaeThCs Bijl OJTHOTO TLJIA JI0 1HIIOTO;

2) mpu 3amaHiii KUTBKOCTI TEIJIOTH, IO MEePEAAE€ThCs Bl OAHOTO Tijia
JI0 1HIIIOTO, BOHA JAa€ 3MOTY BH3HAYUTH TEMIIEPATypy y PI3HUX IiISTHKAX
(Toukax) Tina.

JlocBi mmokasye, 1o Ipolec rmepeiadi Teria MoKe 3iHCHIOBATHCH 3-a
croco6amMu TeII000MIHY:

1. TermmompoBiIHICTIO (KOHIYKIIIEI);

2. KOHBEKTHUBHUM TIEPEHOCOM (KOHBEKIIIEIO);

3. BUIIPOMIHIOBAHHSIM (ITPOMEHEBUITYCKAHHSIM ).

Maiike y BCIX peYOBHHAX TETUIOTA MEPEAAETHCS MenI0NpOGIOHICMIO —
e TMpolec TMOMMPEHHS TEIUIOTH 3a pPaxyHOK TEepeHOCYy eHeprii
MIKpOYACTMHKaMHM Tia. MOJIEKylaM, aTOMH, €JIEKTPOHUM Ta  1HIII
MIKpOYACTHHKH, 3 SIKUX CKJIQJAa€ThCS PEUOBHHA, PYXAKOUUCh MEPEHOCATH
TEIJIOBY €HEPTiI0 13 30HU 3 OUIBIIOK TEeMIIEpaTypor0 B 30HY 3 MEHIO. B
piaMHAaX, TOPSIA 3 PYXOM MIKPOYACTHHOK, MK 30HAMU 3 PI3HUMH
TEMIIEpaTypaMHi MOXKJIMBE TIEPEMIIICHHS MAaKPOCKOMMYHUX 00'eMiB.
[lepeHoc TemIOTH MaKpOCKOMIYHUMHU 00'€eMaMu PEUYOBHHU HOCUTH Ha3BY
KoHeexyisi. KOHBEKITI€I0 MOKHA TIEpe/IaBaTH TETUIOTY Ha MOPIBHSHO BEJIUKI
BIJICTaH1, HATPUKJIA, TIPU OMAJICHHI XUTJIOBHUX 1 TPOMHUCIOBUX OyIiBETIb.

JlocuTh 4YacTo TMEPEeHOC Teruia 3AIMCHIOETHCS OHOYACHO PI3HUMU
criocobamu. BuB4aTu #ioro ayxe CKiIagHO, TOMY KOXEH CIIOCIO BUBYAETHCS
OKpPEMO.

[lepeHoc TEIJIOTH TEIIONPOBIAHICTIO 3alIeKUTh BIJ PO3IMOILTY
TeMrnepatypu 1o o6'emy tina. Koedimient termonpoBiqHocTi A — QizuuHmin
mapamMeTp pedoBHHH B 3akoHI Dyp’e, xapakTepu3ye 3AaTHICTh JaHOI
PEYOBHHM MPOBOJUTH TEILIOTY, SIKa MPOXOJUTH 32 OJUHUITIO 4acy, Kpi3b
CTIHKY TOBIIMHOIO | M, ipu Tiepenaai TeMiepaTypy Ha ToBIuHI cTiHku 1 °C
a6o 1 KembBin. Uum > A TUM > TEMJIOMPOBITHICTH, BOHA 3AJICKUTH BiJ
CTPYKTYpPH PEUOBHMHHM, il IMIUIBHOCTI, BOJIOTOCTi, TUCKY 1 TeMIepaTypH.
PedoBunuy, y sikux A<0,2 Bm/m-K Ha3UBAIOTHCS Menioi3oismopamu.

Bianosigao no OyaiBenpHUX HOpM YKpainu [ 1], 11t 3SMEHIIeHHS BTpaT
TEIUIOTH TiJ Yac TPaHCIOPTYBaHHS TEIUIOHOCIA 1O CIIOXXHBAyiB
TpyOOmpoBOoAM  Ta  OOJAAHAHHA  TEIUIOBUX  MEpeX  HEOOXiTHO
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TEIIO130JIF0BAaTH HE3aJIeXKHO BiA crocoOy mpokianaHHs. Kpim toro, mis
3MEHIIEHHS CIOKUBAHHS TMaluBa MPH BUPOOJICHHI TEIUIOBOI €Heprii y
KOTEJIbHAX Ta 3MEHIICHHS BTpaT TEIUIOBOI €Heprii y MpHUMIIIEeHH]
KOTEJIbHOTO 3aJly BCl pO3TaIllOBaHl Y MPUMIIICHHI KOTEJIbHI TPyOOIpoBOAU
Ta 00JIaJHaHHS, SIKI TPAHCTIOPTYIOTh TEIJIOHOCIH 3 TEMIIepaTyporo moHas 45
°C, a Takox ix (prmaHIEBl 3’€qHAHHS Ta apMaTypa MOBHUHHI MaTH TEIIOBY
13ommsuito [2]. Ha punky YkpaiHu € BeluKa KUIBKICTh TEIIO130JISIIHHIX
MarepialliB, SKi MOXHa BHUKOPUCTaTH TIpH OYIIBHUIITBI CHUCTEM
TerionocTayanHs. BubuparoTh Temioi30sIiHHIN MaTepiai BiAMOBIAHO JI0
TEXHIKO-€KOHOMIYHOTO PO3pPaxyHKYy TOBIIMHHU TEIJIOBOI 130JIAII11.

CyuacHi BUPOOHHMKHM HaMaramTbCSd BHUIIYCKAaTH  Pi3HOMAaHITHI
MaTepiany, KOXKEH 3 SKUX MPU3HAYAETHCS JJIT BUKOHAHHS OCHOBHHX Ta
J0JaTKOBUX 3aBaaHb. Ha puHKy YKpaiHu MOkHA NPUI0ATH TEII0130I11110,
MPEACTaBIICHY KI'yTaMu, rpaHyjamu iH. KpiM Toro, mepeBary MOKHa
yTEIUTIOBAY y BUTJISIII MaTiB, WIIHAPIB 1 OJ0KiB [3].

B nepury uepry HeoOX1/1HO 3BepTaTH yBary He Ha ¢popMy, a Ha 3MICT 1
SKICHI XapaKTepUCTUKH. Teroi30IiifHl MaTepiaan HeoOXiTHO BUOUpATH
3a SIKOCTSIMHU TEIUJIONPOBITHOCTI.

Mo>kHa BUIIIUTH TEIUIOI30JISAIII0 ABOX BHJIIB, MEPIIUN 3 SKHUX Ma€
BIIOMBAIOYM  XAPAaKTEPUCTUKH, TOAI SAK JIPyTMA — 3arno0iKHUMHU
BIacTUBOCTAMU. [lepini maTepianu 37aTHI 3HU3UTH TEIJIOBTPATH 3aBISKU
3MEHIIEHHIO 1H(payepBOHOrO0 BUIIPOMIHIOBAHHS. [HIINI mnependavyaroTh
3aCTOCYBaHHS MaTepialliB 3 HE3HAYHUMHU SKOCTSIMH TEIUIONPOBIIHOCTI:
HEOpraHiyHi, 3MIILIAaHI 1 OpraHIyH1 MaTepiallu.

[Ilo6 3abe3neunTu €(PEeKTUBHY pPOOOTY CHUCTEM BOJONOCTa4aHHS,
KaHaJl3alli, OMajeHHsl Ta KOHAUWUIOHYBaHHS, MOTPIOHO BUKOPUCTOBYBATH
yTEIJICHHS JJIs1 TpyOoInpoBodiB. SIKiCHA TETUIOI30IAIlIsA J1a€ MOXKJIMBICTD
30eperTu TeMIiepaTypy TeIIOHOCIs, 301IbIITY€E TEPMIH eKCIUTyarTailii Tpyo Ta
€KOHOMUTH KOIITH JIOMOBJIACHHKIB. B 3aJIeKHOCTI BiJi TUIY 1HXKEHEPHUX
CHUCTEM Ta YMOB €KCILTyaTallli BAKOPUCTOBYIOTHCS P13H1 BUAM TEII0130JIA1I11
TpyO, a TaKOX Pi3HI MaTepialid yTerieHHs [4].

Cdepu 3acTocyBaHHs TETUIO130JIA1IT TSl TPYO: YTEIIIEHHS rapsiuoro Ta
XOJIOJHOTO BOJOTIOCTaYaHHS, TEIJI01301s111s TpYO onajaeHHs, 130JIs11is TpyO
CHUCTEeMH KOHIUWIIIOHYBaHHS, 1307l TPyO B XOJOIWIBHHUX 1HCTAJIINAX,
130J1S101sT KaHami3aiiHuX TpyO, 3axUCT TpyO BiA KOpo3ili Ta MEXaHIYHUX
MOIIKOKEHb. Ternoi3osiiHl Marepianu g Tpyo OyBarOTh JEKITBKOX
BUJIIB: 130JIAI1i1 HA OCHOBI MIiHEpPaJIbHOI BaTW y BHIJSAAI MaTiB Ta
0a3aJIbTOBUX LWIIHAPIB, CIIHEHUH KaydyK, CIIHEHWH TOJIIETUJICH.
BuOuparoun ToW uM i1HIIMNA MaTepian, HEOOXiJHO BpPaXxOBYBaTH YMOBH
eKCIuTyatallii TpyOompoBoay, TEMIIEpaTypy TEIUIOHOCIS, JlaMeTp TpyO Ta
iHII1. J{J11 BUTOTOBICHHS TEIIO130JIAIT s TpyO HA CHOTOIHINIHIA JEHB
HaWOLIBII TUPOKO 3aCTOCOBYIOTHCS HACTYITHI MaTepianu [4].

Tpyouna izonayisa i3 noliemuiieHy Npu  MOHMAJICI  ONANEHHA,
gooonocmayvanHs, Kauanizayii. [30741is1 13 CIIHEHOTO TOJIIETHJICHY
BUTOTOBJIIETHCS B IBOX OCHOBHHMX BUJAX: IBOMETPOBI TPYOKH Ta MOJIOTHO.
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Moyxe MaTh 3axXUCHE MOKPUTTS 13 aJFOMIHIEBOT (DOJIBIH, MONIETUIICHY Ta
iHmmx MmatepianiB. Koedimient temnonposianocti — 0,043 Bm/m-K (npu
40°C) koediuient omopy audysii mapu BomasHoro — > 3000 mianazon
pobounx Temmepatyp Big — 80°C mo +95°C rpyma roprouocti — 'l 1 2
(BakKOTOpIOUl MaTepiayi) Kpamia cdepa 3aCTOCYBaHHS — OMATIOBAIBHI,
KaHai3aIiiiHl, BEeHTWISIIAHI cHCTeMU [4].

Cninenuii kayuyk. 3a €KCIUTyaTallIHHUMHU XapaKTEPUCTUKAMU TPyOHA
130715111 3 CUHTETUYHOIO CIIHEHOr0 KayudyyKy NepeBepllye BCl 1HII TUIIH.
Januit TUn  BoyAmii gyl TPyO YACTO 3aCTOCOBYETHCS B CaMHX
BIIMOBIJAIBHUX 1HXKEHEPHUX CHUCTEMax, TaM Ji¢ MOTpiOHA CTIMKICTH 0
BUCOKMX a00 JyXe HU3BKUX TeMIeparyp, YyJbTpadiosieToBoMy
BUIIPOMIHIOBAaHHIO Ta  BOTHECTIMKOCTI. (OCHOBHI  €KCIUTyaTaliiHi
XapaKTEPUCTUKHU KOePiieHT TeronpoBiaHocT — 0,038 Bm/m K (ipu 40°C)
koedimieHT onopy audysii mapu BoasHoro — > 7000 mianmazoH poOoumMx
temmneparyp -80 °C mo +95 °C, BucokoremmneparypHa no 175°C, kpamia
cdepa 3acToCyBaHHS — XOJIOAMIbHI, KOHAULIOHEPHI CUCTEMH [4].

Ilinononiypeman. 130551114 13 MHOMOJIIYPETaHy SIBJIIE COO0I0 KOPCTKY
130J1511110, SIKa MpHU3HAYeHa I YTeIUIeHHs TpyOompoBoaiB. MoxkinBe
HNOKPUTTS PI3HUMHM THUIAMH T1IpOI30JsLii: (OJbroBaHUN TEprami,
nepramid, ¢oybra, MOJETHICHOBA IUNBKA Ta 1HIN. OJHIEIO 3 TOJOBHHUX
nepeBar TPYOHOI 130JisiLlli TaKOro THUIYy — 1€ HU3bKa TPYIOMICTKICTh
MOHTaXYy. TeXHIYH1 XapaKTepUCTUKU KOedilieHT TerutonposiaHocTi — 0,035
Bm/m-K, xpama cdepa 3acrocyBaHHS — TpyOONpPOBOAM OIMAJICHHS Ta
rapsyoro BOAOMOCTaYaHHS

UuM MeHIIa BeJWYMHA KOoe(]illi€eHTa TEIUIOMPOBITHOCTI, TUM OUIBII
BHUCOKMMHU TETIJIO130JSI[IHHUMU BIIACTUBOCTSMHE BOJIOAI€ MaTepian. ['oigoBHa
poJIb B  TEIUIOI3OJAIIAHUX  BJIACTHUBOCTSAX  MaTepially  HAJICKUTh
MIKPOCKOIIIYHUM TIOBITpSIHUM TopaMm. TewmmepaTypa warepiany Mae
BXJIMBE 3HAUCHHS, MTPU BU3HAUCHI KOCPIIIEHTY TEIIOMPOBITHOCTI. Tomy
MOXHa TPOBOJIUTU TUIBKK TPU OJHAKOBUX Temriiepatypax. KoedirieHT
terionpoBigHocTi: ckioBara (0,033 — 0,042) Bm/m K, miHepalibHa BaTa
(0,032 — 0,056) Bm/mK, cninennii nomierusien (0,032 — 0,038) Bm/m'K,
crineHu cuHteTnuHui kayuyk (0,033 — 0,040) Bm/m-K, niHomomiypeTaH
(0,030 — 0,043) Bm/m-K, minonomaictupona (0,030 — 0,042) Bm/m-K [4].

Jns  BUpOOHMLTBA  TakoX  TEIUIOI3OJSAUIMHUX  MarepiaiiB
3aCTOCOBYEThCSI CHpPOBHHA, fKa Ma€ TMPHUPOJHE IOXO/KEHHS, a caMme
BIJIXOJIN J1€pE€BOOOPOOHOIO Ta CLIBCHKOIOCIOAAPCHKOTO BHPOOHUIITBA.
Kpim iH1mI0T0, ¥ CKIa1 OpraHiyHUX YTEIUTIOBAYIB 3HAXOAATHCS JI€SIKI BUIU
HEMEHTY 1 miactuka. OTpUMaHHl MaTepian XapaKTepU3y€eThCs BIIMIHHOIO
CTIMKICTIO 0 3aiiMaHHs, HA HHOT'O HE BIUIMBAE BOJIOTA, IO BIH HE pearye Ha
010JIOT1YHO aKTHBHI PEUYOBMHH. BUKOPHUCTOBYETHCS YTEIUTIOBAY TaM, [
MOBEpXHsI HE HarpiBaeTbes Ounbie, HiX Ha 150 rpamyciB 3a Ilenbciem.
OpraniuHi yTeruiroBadi BUKOPUCTOBYIOTHCS B POJIi BHYTPIIIHBOTO IIapy
OararomapoBUx KOHCTPYKIIiH [3].

Ap6onim. ApGOTIT € HOCUTH HOBUM Y CBOili o6macti. Moro
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BUTOTOBJISIFOTh 13 CTPYXKKH, OU€peTy, COJIOMH U JpiOHO Hapi3aHUX THPCH.
Cepen iHTpeIiEHTIB MICTATHCS XIMiuHI J0OaBKH ¥ 1ieMeHT. Ha 3akmodanomy
eTami  BUPOOHUWIITBA  yTEIUTIOBAY  OOPOOISETHCS  MiHEPATi3aTOPOM.
HlimpHICT, AaHOTO Marepialy BapitoeTbcsi B Mexkax Big 500 mo 700
KUTOTpaMiB Ha KyOIYHUH METp, TOHl SIK KOEQIIIEHT TEIUIONPOBITHOCTI
3MiHIo€eTbes Bix 0,08 Bm/mK no 0,12 Bm/m K.

Ilenononigininxnopio.  IIeHONOMIBIHIIXJIOPIT  BUTOTOBISETHCA 3
MOTIBIHUIXJIOPUIHUX CMOJI, II0 MAalOTh KOMIpUYacTy CTPYKTypy. Matepian
MO>KHA Ha3BaTH YHIBEPCAJIbHUM TOMY, 1110 BIH MO€ OyTH SIK M’SIKUM, TaK 1
TBepAUM. MokHa BUOpATH MIHOMOIIBIHUIXJIOPUAY JJI YTETUICHHS (acany,
CTIH, IOKPiBEJb, BX1THUX ABEPE, a TaKOXK cTaTi [3].

Ymennwosau 3 oepesocmpysckosux naum. CydacHi TEIUIO130JIAIIINHI
MaTtepialid BKIIOYaKTh yTeritoBay, Bukonanuii 3 J[CI1. B ocHOB1 MiCTUTBCS
npiObHa cTpykKa, sika cTaHOBUTH 9/10 Bchoro oOcsry marepiamy. Y podi
THIITUX IHTPE/IIEHTIB BUKOPUCTOBYIOTHCS CUHTETUYHI CMOJIH,
rigpodo6izaTop Ta aHTHCeNTUYHI pedoBUHU. II[ITBHICTE 3MIHIOETHCS BIJ
500 mo 1000 kinorpamiB Ha KyOiuHMIT MeTp. [Ipu BIuIMBI BoJIOTH MaTepial
MoOske BOMpatu Boay Bia 5 10 30% Bijg 3arajibHOTO 00CHTY.

Hepesosonoknucma  izonayiuna nauma  ([BIIl). YtemmoBau
BUTOTOBJICHUH 3 JIEPEBOBOJIOKHUCTOI 130JISIIMHOT TUTUTH. 3a CKJIaJ0M BOHA
Haraaye JICII. B ocHOBI MiCTSTbCSI OOpI3KU CTEOEN COOMU KYKYpPYI3Hu abo
JepeBH1 Biaxoau. B mporeci BUpOOHHMIITBA MOXKE BUKOPUCTOBYBATHCS
HaBITh Marip. B AKOCTI CIONYyYHOr0 3aCTOCOBYIOTHCSI CUHTETUYHI CMOJIU.
BukopuctoByroThcsi 1 J00aBKM y BUIVISIII AHTHIIPEHIB, aHTUCENTHKIB 1
riapodo6izyrounx pedoBuH. KoediieHT TermmonpoBiIHOCTI HE MOXe OyTH
oinbire udpu, oomexenoro 0,07 Bm/m-K [3].

Ilinononiypemanoguti  ymenno8au. Akmo  roBoputH - 1po
M1HOMOJIIypETaHi, TO BIH XapaKTepU3y€eThCs XOPOLIUMH
IIYMOIIOTJIMHAIOUUMH ~ SIKOCTSIMHM, BIJIMIHHO 3a3Ha€ BIUIMB XIMIYHHX
PEYOBHH, a TakKoXX He O0oiThcsi Bosioru. [liHomoONiypeTaH HaHOCUTHCS
METOJIOM HAIMWJICHHS, 10 J03BOJIIE OOPOOIATH HE TUIBKM MIJJIOTY, aje 1
CTeJsl, a TaKOXK CTiHU. KpiM iHIIIOTO, 32 1OMTOMOT0I0 HHOTO MOYKHA YTEILITUTH
MOBEpPXHI 31 CKJIagHOIO KoHiryparie. [Ipu 11boMy HE yTBOPIOIOTHCS
micTku xonoay. KoedilieHT TemaonpoBiIHOCTI MaKCHUMAalbHO JOCATAE
nokazHuka 0,028 Bm/m-K. 1le 3HaueHHS MOXHA HAa3BaTH HAWMKPAIIINM CEepe]]
TUX, SKUMH BOJIOJIIOTh CyYacH1 yTeIUTIOBaIbHI MaTepianu [3].

Ilinoizon. B xoni BUpOOHUIITBA AJI1 BUKIIIOUEHHS SIKOCTEH KPUXKOCTI
JOJAETHCS THILEPUH. Y TPOAAXY MIHO130J1 3yCTPIYA€ThCA Y BUTIISAI OJIOKIB
a0 KkpuxTH. BupoOHHK BHIyCKae MaHMM YTEIUIIOBAY II€ 1 B PIIKOMY
BUTJISIII, TIPU I[bOMY IPOBOJMTHCS 3aJIMBKA TEIUIOI30JISAIT B CHEIliadbHI
nopokHUHU. [lpu BIUIMBI KIMHAaTHOI TeMMepaTypu CTPYKTypa MOYUHAE
TBepaHyTU. KoedimienT temnonposinHocTi He mnepesuinye 0,03 Bm/m K.
Temneparypa cnanaxy gopiBHioe 300 rpanyciB. Ilpu OiabIn HUBBKIN
TeMIepaTypl MaTepial He TOpUTh, ajle 00BYIIIIOEThCs. B skocTi minyca B
JTAHOMY BUIIQJIKy MOXXHA BHUJUIATU O€33aXUCHICTH MEpeJ]l arpeCUBHUMHU
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XIMIYHUMHU peuyoBUHAMHU. KpiM 1HIIOTO, HEAOJIK BUPAKEHUN B CHUIBHOMY
MOTJIMHAHHS BoJIoTH [3].

Iinononicmupon. Ha 98% BiH cki1aga€eThCs 3 MOBITPSIHUX OyIb0AIIOK.
VY cknaai € momictupoa 1 He3HayHuit o6csar moaudikatopiB. KoedimieHt
TEIUIONPOBITHOCTI MakcuMaibHO cTaHOBUTH 0,042 Bm/m-K. Matepian
BOJIOJII€ BUCOKMMHU T1APOI30JSAIIHHUMH SKOCTSAMH 1 CTIHKHI 10 Kopo3ii. Ha
HBOTO 0€3 3MIHM SIKICHHX XapaKTePUCTHUK MOXYTh BIJIUBATH PEArcHTH 1
Mikpodopa. BiabIIicTh criokuBayiB 00Mpae MIHOMOIICTUPOIT 3-32 HUZBKOI
roprovocTi, TaKUM YMHOM, MaTepiall 3aracae caMOCTiHHO. SIKIIo BiH
3aCBIYY€THCS, TO BUAUICHHS TEIJIOBOI €HEprii Bi10yBa€ThCA B 7 pa3iB MEHII
IHTEHCUBHO MOPIBHAHO 3 IepEeBUHOI0. [ [1HOMOIICTUPOIT 3aCTOCOBY€ETHCA TPU
YTEIUIEHH] Pi3HMX IOBEPXOHb i KOHCTPYKIii. Floro MoxHa yKiajaTH min
CTSDKKY, HE 00SUMCh MOIIKOJKEHHS 1 IPOo/IaB/ItoBaHH [3].

Dioponim. Posrasgaroun  TEIJIOI3OMAIINHI  MaTepiaii  MOKHA
npuadatu GiOpomiT. BiH BUTOTOBISETHCS 3 JCPEBHUX CTPYKOK, SKi
HA3WBAIOTHCS JiepeBHOI mmiepcTio. Cepen 1HTPETIEHTIB MOXKHA BUJIITUTH
MarHe3iajibHUi KOMIIOHEHT a0o 1IeMeHT. BuiyckaeTbcst MaTepian y BUTIISIL
IUTUT, HE 00IThCs O10JOTIYHMX 1 XIMIYHHUX arpeCHBHUX BIUIMBIB, a TaKOX
no0pe 3maTHUN 3aXMCTUTH Bif ImyMy. JlaHwii yTeraoBad MOXKHA
3aCTOCOBYBAaTH Yy TMPUMIIICHHSX, SIKI EKCIUTyaTylOThCsl TPH BHUCOKIN
Bojiorocti. Ile BimHOCHUTBCS, HampuKiad, A0 OaceiiHiB. Marepian MOXKHa
BUKOPUCTOBYBAaTH B POJI HE3HIMHOI ONANyOKH, sIKa BUKOHYE (DYHKLIIO
yTeIIoBaya B Mmpoleci ekcruryaramii. DiOpoyiT HE3aMiHHUM TpH
OyJIIBHUIITBI KUTJIOBUX MPUMIILIEHb, MiBaJiB 1 ropuill. J{ocuTk yacto ioro
BUKOPHUCTOBYIOTh JJIs1 (POPMYBAHHSI NIEPETOPOJIOK, IEPEKPUTTIB B OYIIBIISAX
MOHOJIITHOTO 1 KapKacHO-AepeB’THOro TUIty [3].

Exosama. ExoBara Tex € BIIMIHHUM pimieHHsM. Bona 3a6e3neuye
BUCOKHH pIBEHb 3BYKOI30JAIli 1 TermmocTiikocTli. OaHak HEeoO0XigHO
BpaxyBaTH, 110 Y TAKOMY pa3l € HEOOXITHICTh Y J0JIaTKOBOMY T'1JIPO3aXHUCTI,
Tak K IMMOJOTHA 3/1aTHI BOupaTtu Bojory. JlaHuii mapaMeTp BapilO€ThCS B
Mexax Big 9 10 15%, 110 10CUTh NEPEKOHIMBO JIJIs YTEILTI0BaYa.

Bucnoeéku. TakuM 4YWHOM, JOCIHIJKEHHS TMOKAa3ylOTh, IO 130JISLIIS
TpyOONPOBOIB CUCTEM ONAJCHHS Ta Traps4oro BOJIOMOCTAYaHHS A€
MOJKJIMBICTh 3allOOIrTH HAJUIIKOBUX Ta HE3allJIJAaHOBAHUX BTpaTaM
TEIJIOTH; 3aCTOCYBAaHHS TPYOHOT 130JISIMI11 Y 3aMOHOIIYEHUX TPYOOIIPOBOIaX
crpusie KOMIIEHCALll JIIHIHHUX PO3IIUPEHb; TEIIO130I1Iisl TPyO OnajaeHHs,
IPOKJIJICHUX Ha BYJIHII, 30epirae Terio Ta 3anodirae IXHbOMy 3aMep3aHHIO
B XOJIOHY TIOPY POKY, 3aXHINA€ METAJOIUIACTUKOBI Ta MOIMPOIIiICHOBI
TpyOM BiJl MEXaHIYHHMX IOUIKOJKEHb; TEIUIO30JAIis Ha TPyOOmpoBOi
XOJIOIHOI BOJM CHCTEM XOJIOJHOTO BOJOIOCTa4aHHs 3anolirae MosiBi
KOHJICHCATYy; TEIJI0130JIs1111 Ha KaHAII3alIMHUX TPyOax CHUCTEM KaHasi3allli
3HAYHO 3MEHIIIYE IITyM 3aI100irae mosiBl KOHJACHCATY.
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AHAJII3 MATEPIAJIIB VIS BABE3ITEYEHHSA
TEIIJIO3BEPEKEHHA BUPOBHUYNX TPUMIIIEHD TA
TEIIJIOI3OJIAIII OBJIATHAHHA

OgBcsannikoB 1. O., crynent Oakanasp 41 I'M rpymu,

Camoituyk K. O., n.1.H., ipod.,

Jlomeiiko O. I1., k.T.H., g01I.

Taspiticokuii Oepacagrull a2pomexHon02TYHUL YHIgepcumem imMeHi /[mumpa
Momopnoeo, m. 3anopixcocs, Ykpaina

Ilocmanoeéka npooaemu. B ymoBax OOMEKEHOCTI MNPUPOTHUX
pecypciB s 3a0e3ledeHHs] OmnajeHHS MOOYyTOBUX Ta BHUPOOHUYUX
NpUMILIeHb B YKpaiHi JOUIIBHO PO3IJISHYTH NUTaHHS 3a0€3MeUeHHs TEeIo
30epeKeHHs] BXKE€ Ha CTajll MPOMHUCIOBOrO OyAIBHUIITBA IMEpepOoOHUX
nignpuemMcts  [1,2].  HaiiOuibin  po3MOBCIOKEHUMHU  130JIFOI0YMMU
MaTepiajgaMu JIsl yTeIUIEHHS CTiH y CIIOPYAax MPOMUCIOBOTO MTPU3HAYECHHS
€ HACTyIHI: CHUIIKI yTEIUTIOBaul — KepaM3UT, BEPMHUKYIIT, TEPIIUT,
MiHepajdbHa BaTa (CkjoBaTa), 0Oa3zanbTOBa MiHEpajdbHa BaTa, CIIHEHI
MOJIIMEPU — TIHOIJIACT, MIHOMOJIIypETaH, MIHOMOJICTUPOJI, €KOBaTa TOIIIO
[1,3]. TlpoBememo aHaji3 mepeBar Ta HEIONIKIB KOXXKHOTO 3 HHUX JUIS
BU3HAYECHHS cepH X HaWO1IbIT €EeKTUBHOTO BUKOPUCTAHHS.

Ocnoeni mamepianu 0ocnioxycennsa. KibKiCTh 1 SKICTh TEIIO130JIA1I11
OpsIMO BIIMBA€ HA TEPMIHM MPUAATHOCTI, XapyoBl SKOCTI Ta BapTICTh
30epiranHsi PpyKTiB, STiJ, OBOYIB, M SICHMX, MOJIOYHUX, KOHAUTEPCHKHUX
BUpoOIB uu HamiBpaOpukariB [1]. IlpaBunpHa Ta sKICHO 3poOJeHa
TEIJIO30ISALIsT  3a0e3meuye  30€peKEeHHsI EJIEKTPOEHEprii, $AKy MOXe
HaIMIPDHO CHOKMBAaTH MOPO3WJIBHE YW  XOJIOAWIbHE  OOJaJHAHHS
MOJIOBXKYIOUM HOT0 pecypce, aje i Moxe 30€perTd roToBy MPOAYKIIIO BIJ
3HMILEHHS Ta NIcyBaHHA. [Ipy npoBeaeHHI aHani3y OKpiM BpaXyBaHHs TEILIO
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130JIF0I0YO0T  37aTHOCTI KOXXHOI 3 PEYOBHMH BPaxXOBYBAIMCh TaKOX i
€KOJIOTIYHICTh, JIOBTOBIYHICTh Ta CTYMiHb CKJIAQAHOCTI MOHTaxy [4].
OTtpumaHi pe3yibTaTH MOXYTh BHKOPHUCTOBYBATHUCh SK JUIsi BUOOpY
ONTHUMAJBPHUX MaTepiaiiB Juisi 3a0e3MeueHHs] TEeIUlo 30epeeHHS Npu
3BE/ICHHI IPOMUCIIOBUX OyJIBENb MIAMPUEMCTB NEepepoOHOT ramtysi, TaK 1 3
METOI0 3a0€3MeUYeHHs TEII0130IA11i 00JaHAHHS, 0 BXOAUTH JI0 CKJIaTy
TEXHOJIOTIYHUX JIIHIM Xap4uoBUX BUPOOHHUIITB [3].

Cunxi ymennogaui — CUTIy4Uil yTeruttoBad i cTiH. el pizHOBuU
YTEIJIIOBAYIB BBAXKAETHCS €KOJOTIYHO YHUCTHM, OCKIUIBKM HE MICTUTH
IIKIJIMBUX PEUOBUH Ta BUTOTOBIISIETBCS 3 TMPUPOJHUX MaTepialib.
Kepam3ut ysaBise co00w0 Jierkuid NOpUCTHA OyaiBeNbHUI MaTepial,
OTPUMaHUN METOAOM BHUMaNy INIMHU. BepMUKYIIT — 11€ ripchbKa CHJIIKaTHA
MopoJia, PI3HOBUI TIAPOCIIOAM, IO BIAPI3HIETHCSA Bl 3BUYANHOI CIIOAU
I1IBUIIICHUM BMICTOM BOJH Ta CIA0OKMMH 3B’s3KaMu MiX mmapamu. [lepiur
(mepnuToBUM 11€01HB) BUPOOISETHCS 13 BYJKAHIYHOTO CKJIa 1 BI3yaJlbHO
Haraaye 1micok ado mebinb. KoedilieHTH TertonpoBiJHOCTI YCIX CHITKHX
130715TOPiB  OJM3bKi, BOHH J00pe TPOIyCKAIOTh Mapy Ta MamTh BUCOKY
exonoriy”icte [1]. Kpim Toro, maHi yTerumoBajbHI Marepiajad MaroTh
HACTYITHI TIepeBarv: JIOBTOBIYHICTb, BOTHECTIMKICTh, CTIMKICTH 110 i
BOJIOTHM, HE TpPUBAOIIOIOTh TPU3YHIB, HE BTPAYalOTh 3 YacoM
eKCIUTyaTallliiHuX BiIacTUBOCTEH [3].

[cHYIOTh 1 HENOMIKU, SKI OOMEXYIOTh c(epy 3aCTOCYBaHHSA CHIIKHUX
130JITOPIB: JOCTaTHHO BUCOKA TEIJIONPOBIIHICTh, 30BHIIIHBOIO YTEIJICHHS
CTIH YCKJAQJHIOEThCSA CHIIKICTIO MarepiaiiB, MNOTPeOyIOTh 3BEACHHS
JIOJTATKOBOI TEPETOPOJIKH JIJISl 3aCHIIKH, 10 MPU3BOAUTH 10 PO3IIUPEHHS
byHaaMeHTy Ta MOro 3I0pOXEHHS, CHIIKI TEIJIOI30JATOPH  CHiA
BUKOPUCTOBYBATH y KOMOIHAII1 3 MiHOOJ0KaMU a00 ra300€TOHOM, 1HAKIIE
BaYKKO OTPUMATH HAJIC)KHUH PIBEHb TEIUIO3aXUCTY [4].

Minepanvha 6ama 17 yTEIJIEHHS 30BHIIIHIX CTiH OyauHKy. B
OyJIIBHUIITBI BUKOPUCTOBYIOTh JEKUJIIbKAa PI3HOBUJIIB MIHEPAIBHOI BaTH Y
BUTJISIZ PYJIOHIB, IJTUT 200 MaTIB: CKJIOBaTa, 0a3albTOBA BaTa, EKOBATA.

HaiinemeBmoro € ckioBara, TpoTe 1ii TEXHIYHI MapaMmMeTpu Ta
€KOJIOT1YHI BJIACTUBOCTI Jajeko He HaiWkpami. CTiHM HaWyacTiie
YTEIUTIOIOTh HENEHIeBOI0 0a3albTOBOIO BaTOIO, a/)K€ BOHA HE TOPHUTH 1 HE
PYWHY€ETBCS T BIUIMBOM BHCOKOI  TEMIIEpaTypH, BIAIITYBaHHS
TEIUIOI30JIs11i1, Ha BIAMIHY BiJ, HalpHUKJIaA, €KOBaTHU He NOTpedye
CHeLIaIbHOTO O0JIaJHAHHS, Ha BIAMIHY BiJl CKJIOBaTH, HE TOLIKOIKY€ETbCS
rpusyHamu [1,3].

ExoBaTa mMae cBOi BllacH1 nepeBaru: HU3bKa TeIUIONPOBIHICTh, BUCOKA
€KOJIOT1YHICTh, Y€pe3 BMICT OOpHOI KHCIIOTH €KOBaTy HE iJsTh TPU3YHH.
Kpim Toro, yci pi3HOBUJM MIHEPAIbHOI BaTH 3aBISKHA BOJOKHHUCTIM
CTPYKTYP1 CTBOPIOIOTH UYJIOBY 3BYKO130JIA11110 [3].

Henonikamu BaTu Ha OCHOBI CKJ1a Ta 0a3ajabTy € BMICT IIKIJIMBOTO JIJIsI
310pOB’ sl hopMaTbACT1 Ay Ta MUII0KA, SIKa MICTUTh YACTUHKH CKJIa 1 T1PChKOi
opoJin. AJie, SIKIO YTeTUICHHs 0yJI0 BUKOHAHE 3 HAJIC)KHUM JOTPUMaHHSIM
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TE€XHOJIOTTYHHUX BUMOT, UMOBIPHICTb OTMAIaHHS MMAJIOKHU Y TUXAJIbHI IUIIXU
MEITKAHIIIB MPAKTUYHO HYJb0BA [4]. YTemieHHs 3 BAKOPUCTAHHIM MiHBAaTH
3aB)K/IM BUMAara€ BIIAIITYBaHHS CUCTEMH BIJIBEJICHHS BOJIOTH, aJkKe OyIIb-
sIKa BaTa MaJIOi IIUIBHOCTI T JII€I0 BOJIOTH 30MBAETHCS Ta OCIIA€, TOMY JIJIS
30BHINIHBOI  TETUIOI30JIAIIT HalKpalie BHUKOPUCTOBYBaTH 0a3aabTOBE
BOJIOKHO [1].

Ha croroanimmHiil 1eHs HaAOUIBII EPEBIPEHUM MaTEPiajoM € KaM’ sTHa
BaTa, OCKUTBKM CKJOBaTa Ma€ HE3aJ0BIIbHI XapaKTEPUCTHUKH, a €KoBaTa
HAJTO PI3HUTHCS Y 11HI, TEXHIYHUX MapaMeTpax 1 TEXHOJOT1i HAHECEHHS.

Cnineni  nonimepu  MarlOTh  HACTYNHI  TEpeBaru:  Haikpai
TEITO130JIA1I1I1HI MOKA3HUKH, CTIMKICTh 10 BOJIOTH Ta Ail XIMIYHUX CITONIYK,
MIIHICTh Ta JOBIOBIYHICTh, BEJIMKUN TEPMIH €KCILTyaTallli, MBUIKICTh 1
3pY4HICTh MOHTaXYy. [/1ealbHUM BapiaHTOM 30BHIIIHBOT TETIO130JISIIIT AJIs
yCiX TUMB Oy/iBeNb, OKPIM JI€pEB’SHUX, € MAPOHETPOHUKHI IMOJIMEpHI
yTeruoBayi [3].

Buau cmigeHux modiMepiB: IMIHOILIACT — HANACIHICBIINN MaTepia,
SKUW IIBUAKO PYWHYETHCA TIJ JI€I0 COHSYHUX IPOMEHIB 1 BUMAarae
CHEIIabHOTO  3axXucTy Bim rpusyHiB. [leHomnekc  (ekcTpy3iitHUI
MIHOTOJIICTUPOJI) MA€ MPAKTUYHO HYJIHOBY MAaPOTPOHUKHICTH, MIITHUN Ta
JIOBrOBIUHUI MaTepiall, SKUW HE IIKaBUTh TPU3YHIB Ta MOKE MOHTYBATHCh
Ha camopi3zax. €IMHUN HENOJIK — BHUCOKa MiHAa. Piaki momimepu —
NEHOMOJIypEeTaH Ta I[E€HOI30J — MaloTh BJIACTUBOCTI MOAIOHI [0
MiHOMOJICTUpPONA. IXHIM HEJONIKOM € MAIIMHHMI CHoci6 HaHeceHHs.
ChnulbHUA HEAOJIK YyCIX MHOJIMEPHUX TEIIOI30/STOPIB — TOPIOYICTh Ta
BU/IIJICHHS TOKCHYHUX PEYOBUH. AOW YHUKHYTH BUIIQIKOBOTO 3arOpsIHHS, iX
CJIIJT 3aXUINATH MTyKaTypKOko ab0 HaBiCHOIO cucteMoro [1,3].

Bucnoeku. Yci po3risiHyTI Matepiai 1 CrocoOM YTEIUIEHHS MaloTh
paBO Ha >KUTTSI, ajie CJij mam’ siTaTH, 110 BOHU JAl0Th €(PEeKT JUIIE TO/Il,
SKIIO IXHE 3aCTOCYBaHHS JJOPEYHE 1 IPH IIbOMY BUTPUMAaHI yC1 TEXHOJIOT14HI
Bumordu. Ilepie, 3 4oro ciig moyatu — 1ie BuOip marepiany. OOuparouu
MaTepuIM JJig YTEIJICHHs OyAMHKY CJiJ 3aBXKIM Mam’siTaTd Ipo Te, IO
CKYNHM IUIATUTh JIBiYi, 1 HE CIIOKYIIATHUCS HAJATO HU3BKUMH I[IHAMHU Ha
nenieBl BUpoOHU, aJyke HU3bKa I[iHa 03HaYa€ BOJIHOYAC 1 HU3BKY SKICTh.
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CEKIIIS 6. IHHOBAILIIHI METOIU MIATOTOBKU ®AXIBIIIB
ATIK

V]IK 378.14

BUKOPUCTAHHSA IHCTPYMEHTIB KOMYHIKAIIIT
HIAI'OTOBKHU ®AXIBIIB AIIK I YAC BIMHHA

Hepesa O. O., K.T.H.,

Boasuaunpkutii 1. O., cryaent 21 MBI'M rpynu

Taspiticokuii Oepacashull acpomexHoN02IYHUL YHIGepcumem imeni /[mumpa
Momopnozco, m. 3anopidxcocs, Yrpaina

Ilocmanoeka npobaemu. JIns TOAAIBIIOTO PO3BUTKY CUCTEMHU
arpapHoi OCBITH YKpaiHU Ta YIOCKOHAJICHHS MiAroTOBKHU KaapiB mis AITK
IIUPOKO  3aMPOBAIKYETHCA KOMIT'IOTEpU3AIlisl HABYAIBHOTO IIPOIIECY.
OyHKIIIOHYBaHHS CHUCTEMH OCBITH B yMOBaX BOEHHOTO CTaHy
XapaKTepU3y€EThCSA ITHTEHCHBHUM ITOITYKOM HOBHUX INJIXOIB 1O HAaBYaHHS,
IHHOBaIIMHUX (HOPM OpTraHi3allii OCBITHHOTO MPOIIECY.

Cdepa ocsith, sik 1 BCl chepu KUATTS CYCIUIBCTBA, 3a3HANIA CUIILHUX
3MiH B YMOBaX BOEHHOTO CTaHy. Y Ci MU BUHJIUCS Ta MMPOJOBKYEMO BUUTHCS
KUTH B IUX HOBHX YMOBAaxX: XTOCh — MPOJOBXKYBaTH 3700yBaTH OCBITY, a
XTOCh — TpaloBaTd. YacTHHA YyYaCHHUKIB OCBITHBOTO IPOIIECY BHACIIIOK
3arpo3H KUTTIO, 0OMOBUX A1M Ta THMYACOBY OKYIIAI[II0O OKPEMUX TEPUTOPIM
BUMYIIICHO TEpeMicTHiIacs B Mekax YkKpaiHm abo 3a kopmoH. barato
nejaroriB Ta 3/100yBadiB OCBITU BCE€ IlI€ 3aJUIIAIOTHCA HA THUMYaCOBO
OKYTIOBaHUX TE€PUTOPIsiX. TOMY rocTpo BCTa€ MUTaHHS BUPIIIEHHS TPOOIeM
YYaCHHUKIB OCBITHBOTO MPOIIECY 13 BUKOPUCTAHHS IHCTPYMEHTIB KOMYHIKAIIi1
B YMOBAaX BOEHHOTO cTanHy [1].

Ocnoeni mamepianu d0ocnioxycenna. CBITOBHUI Mpoliec MEPEXony Bif
IHAYCTPI1aJIbHOTO 10 1H(OPMAIIHHOTO CYCHIIbCTBA, BUMAaraloTh CYTTEBUX
3MiH y ocBiTi. [lomiTuka MoaepHi3allli OCBITHIX CHCTEM PO3BHUHEHHUX KpaiH
yce OIbllIe OPIEHTYETHCS Ha PO3BUTOK AUCTAHLIWHOT OCBITH. /{7151 pO3BUTKY
OCBITHBOI CUCTEMH B YKpaiHi HEOOXiTHO MIBUIKMUMHU TEMIaMU PO3BUBATH
JIMCTAHIIIHY OCBITY.

[TomynsipHICTB 1 3aTpeOyBaHICTh AUCTAHIIMHOTO HAaBYAaHHS Ha OCHOBI
1HTEepHEeT-TeXHOoJIOT1H (e-learning), 0coO6JIMBO B CUCTEMI BUIIOI i TOAATKOBOI
npodeciifHOi OCBITH, 3pOCTalOTh 13 KOXXHUM pokoM. lle moB’si3aHO 3
€KOHOMIEI0 PeCcypciB 1 yacy, MOXKJIMBICTIO OTPUMYBATH OCBITY 0€3 BiJIpUBY
Bil BUPOOHHUIITBA, PO3MIMPEHHSM Cchepu MOAATKOBOI, y TOMY YHCHI
MICTSAUTUIOMHOT OCBITH, KOJIM MOTHBAIlIIO Y4YHIB (DOPMYIOTh HE CTUIBKH
JUTUIOMH ¥ cepTH(IKaTH, CKUIBKU KOHKPETHI 3HaHHA H KOMIIETEHII]].

CraH pO3BUTKY AMCTAHINIHOI OCBITH B YKpaiHi HA ChOTOIHINIHINA JEHb
HE BIANOBITAa€ BUMOTraM 0 1H(GOPMALIWHOTO CYCHUIbCTBA, IO IparHe
IHTErpyBaTUCh Y €BPOMNEHCHKY 1 CBITOBY CIUIBHOTY. YKpaiHa BiJCTa€e Bix
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PO3BUHYTHUX KpaiH B 3aCTOCYBaHHI TE€XHOJIOTIM JHMCTAHLINHOTO HaBUaHHS
IpU MiArOTOBIN, MEPEMiArOTOBLI Ta MiABUINEHHI KBamidikamii (axiBiiB
pi3HUX Tamy3edl 1 piBHIB. Mae Mmicue CyTTe€Be  BiJCTaBaHHS
TEJICKOMYHIKALlIMHUX MepeX IMepelayl JaHuX, fAKlI BIA3HAYAIOTHCS
HEJIOCTaTHHOIO TMPOIYCKHOIO 3JaTHICTIO, HAMIMHICTIO 3B 3Ky Ta HOTO
HU3bKOIO AKICTIO.

BaxxnmuBuM KpokOoM 3MIIIHEHHSI OCBITHBOI CHCTEMH B YKpaiHi €
PO3pO0IICHHS 1 BIPOBAKEHHSI HABYAIbHO-METOIMYHOTO 3a0€3MeUeHHS TS
3aKJIaJiB BUIOI OCBITH. TpuBaje AUCTAHIIMHE HABYaHHS Ma€ Bi0OyBaTUCH
13 3aCTOCYBaHHSIM CIELIAJIbHOI OHJalH-mIaT@opmMu. B mMexax OCBITHBOTO
noptainy yHiBepcurery 3actocoBaHo cuctemy MOODLE (Modular Object
Oriented Distance Learning Environment) — web-opieHToBaHy cuctemMy, sika
¢dyHkuioHye B Mepexi Internet y Burisa web-caifry.

CporofHi iCHyIOTb THUCSYl BEOCAWTIB, JECSATKU COLIATBHUX MEPEX 1
MeceHKepiB. Sk cepex Takoro BHOOpPY 3HAWTHM ONTUMAIBHUN BapiaHT
BUKOPHUCTAHHA KOMYHIKaIlii B 3akaai? Bianosiaes 10BoI1 IpocTa: MOTPiOHO
YITKO BU3HAYUTH CBOIO IIILOBY ayJUTOPII0 Ta Hale(EKTUBHIIII KaHAJIH
KOMYHIKAIIii 3 He10. Y cxeMi HIKYe HaBeJIeH1 AaHl Mpo Te, K1 IHCTPyMEHTH
HalKpallle IiAXOAATh Ui PI3HUX LUIbOBUX ayauTopii (puc. 1).

Puc. 1. IHncTpyMeHTH KOMYHiKaLii

3anpoBaJKEHHsI KapaHTUHHUX OOMEXeHb a Temep 1 BOEHHUM yac
3MYIIY€E 3aKJIay OCBITH MEPEXOJUTH HA AUCTAHIIHE HABYAHHS, i MONpHU
Te, 110 y BUKJIAJa4iB BXXKe € HeaOUSIKUN T0CB1 HABUAHHS Ha BIJCTaHI, IIe
JIOC1 3aJIMIIAIOTHCS MUTAHHS, K1 TOTPeOyroTh yBaru [2, 3]. e 3HuKHEeHHS
MOO1JILHOTO 3B 3Ky Ta IHTEPHETY Ha OKYIIOBAHUX TEPUTOPIAX, OOMEKESHUM
JIOCTYIT 70 TIEBHUX CaWTIB 1 CEpBICIB, HaBiTh 3 BUKOpUCTaHHSIM VPN3,
OJIOKYBaHHSI IOCTYITY /10 CaiTIB 1 MECEH/IXKEPIB HA OKYTTOBAaHMX TEPUTOPISIX
Ykpainu.
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VYce Ounblne Jrofeld KOPUCTYIOTHCS PI3HOMAHITTSAM 1HCTPYMEHTIB
KOMYHiKamii. Be0-caliTh HakOmW4ylOTh Ta 30epiraroTh iH(OpPMAIIiO.
CorrianpHi Mepexi JaBHO NIEPECTYITAIN MEXY PO3Bar Ta MepeTBOPIIIHCS Ha
OKpEeMUH BIpTyadbHUMN CBIT, SIKWW TMPHUIIBHUAIIAB TEMIT )KUTTS CyCIiIbCTBA.
HaWOIBIII MOMYJISIPHI CEPBICH JIsT 0OMiHY MOBIIOMJICHHSIMH B YKpaiHi - 11e
mecenpkepu Viber, Telegram, WhatsApp Ta Facebook Messenger.

EdextuBHicTh poOOTH 3 LHMMH I1HCTPYMEHTAMHU 3pPOCTA€, SKILO
MJIaHyBaTH MyOJIiKaIlil0 KOHTEHTY. BUKOpUCTaHHS KOHTEHT-IIJIaHy B pOOOTI
3 CaliTOM 1 COIiaIbLHUMU MEPEKaMH JT03BOJIUTH CUCTEMATH3yBaTH pOOOTY Ta
3a0€3MEeUNUTH SIKICHE OXOIUICHHS. [HCTpyMEHTH KOMYyHIKallli — I1e CydYacHi
KaHaJ¥ CITIJIKyBaHHS 3 MEIIKAHIIMHU, YMiJe BUKOPUCTAHHS SIKHX CHOpPMYE
JOBIPY M1XK BJIaJI0I0 Ta TPOMAJIO0.

Came 3aBIsSKM IIUM 1HCTPYMEHTaM KOMYHIKaIlii BAAJIOCs OpraHizyBaTH
1 TPOJTIOBKUTH OCBITHIH TIpOIleC HE3BAKAIOYM HA BOEHHHM CTaH 1 HEOE3MeKy
MOBITPSHUX TPUBOT. He3anekHOo BiJ TOTO € IHTEPHET YM HEMa€, OCBITHIM
IPOIIEC MAa€ TPOJOBXKYBATHUCh. AlJle METOAWYHE 3a0C3ICUYCHHS Ta
MIPOBEICHHSI OIIIHIOBAHHS HEMOKJIMBO PO3MICTHTH Y COIIMEPEkKaX.

KittouoBUM BEKTOPOM CyYacHHMX JOCHIKEHb y cdepl iHpopMaTuzariii
OCBITH € TIONIYK KOMIUIEKCHUX PIIIEHb, SIKI JO3BOJISITH CPOPMYBATH €IHHE
OCBITHE CEPEIOBUINE HABYAILHOTO 3aKJIaay 3a JOMOMOTOK 1HHOBAI[IHHUX
TEXHOJIOTIH 3 ypaxyBaHHSM TPEHIIB CY4YacCHOCTI Ta MaKCHMAaJIbHO
NEPCOHAJII3yBaTH HABYaHHS, [0 € HEBI'€MHOI YAaCTHHOK OCBITH
MaiOoyTHROTO. Hampukian, KopucTyBaTUCS XMapHUM cepeaoBuiieM. Humi
XMapHI CEPBICH YCHINIHO 3aCTOCOBYIOTh y JIWCTAHIINHIA J1arHOCTHIN, B
IHTENIeKTyaIbHUX ITPOMHUCIIOBHUX 3aCTOCYHKAX, MTOB’sI3aHUX 3 EKCILTyaTalli€lo
BUPOOHUYOTO yCTAaTKyBaHHS, y JIOTICTHII, B yIpPaBJiHHI TPAaHCIOPTOM, B
1H(}paCTPYKTypl MOHITOPUHTY 1 BUMIPIOBAILHUX TIPHIIA[IIB TOIIIO.

BukopucranHs XMapHUX TEXHOJOTIA B OCBITI BiJKpUBae Oarato
MOJKJIMBOCTEH SK JUUIS HaBYaJbHUX 3aKJIajiB, Tak 1 JJIs1 BUMTEIIB Ta
CTYZICHTIB. 3aBISKH XMapHHUM CepBicaM 1 HAsSBHOCTI MIIKIIOYEHHS [0
[HTEpHETY CTYIEHTH MOXYTh OTpPUMAaTH Ta BUKOHYBAaTH 3aBIaHHS,
HE3aJICXKHO B MicHsl (BI3MYHOTO iX po3TanryBaHHS. A BUKIAJa4l MarOTh
3MOTY IIBHJIKO 3aBaHTaXyBaTH Ta 3a TOTPEOM KOPHWTYyBaTH HaBYaIbHI
MaTepianu Ha OHJANH-TaTdopMax, BIJCTEKYBATH BHUKOHAHHS 3aBIaHb.
BrpoBajpkeHHST XMapHUX CEpBICIB y HaBYAJIBHHUK TPOIEC [1a€ 3MOTY
00’€THaTH BUKJIaJIayuiB Ta YYHIB B €AMHINA OHJIANWH-TIIIATHOPMI.

[leit cerMEeHT TEXHOJOTIM 3apa3 MOXHA Ha3BaTU OJHUM 3 HaWOLIbII
IIBUIKO3POCTAIOYHX, & OT)KE, HEBJIOB31 CIIOCTEPIraTUMYTh MepeXil y XMapu
O1BIIIOCTI CEPBICIB — KOMYHIKAIlIMHKX, I'POBUX, cOPTBEepHUX Ta iHIIMX. [1o-
mepIne, Ie 3HW3UTh BUTpPATH Ha amapaTHe 3a0e3NedYeHHsS, OCKIIbKH 3
xmapauM [I3 MokHa BHEBHEHO TMpaIlOBaTH Maibke Ha OyIb-IKOMY
MPUCTPOI, BKIIOYAIOYH TIAHIIIETH 1 CMapT(HOHH, T K1 TaJIEKO HE 3aBXKIU
MO>KHA Mmiai0paTH ajekBaTHI odicHI 3acTOCyHKHU. [lo-mpyre, € MOKIUBICTh
MEPEHECEHHS JaHUX KOPHUCTyBada, TOOTO BIJCYTHS MPUB’SI3Ka 10 SIKOTOCh
TEXHIYHOTO TMPHUCTPOIO: TOmTa, (ailyii, JUCTYBaHHS Yy MECCHIKepax,
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BCTAHOBIICHI MPOTPaMH MOXYTh MIATATYBATHCS aBTOMAaTUYHO, aJ)Ke BOHU
30epiraloThCs B 1HAMBIAYATLHOMY aKayHTI.

Buxopucranas cepBicy Google Docs (dbopmu) mae MOXIHBICTH
OpraHi3yBaTH BIKTOPUHY, TPOBOAUTH TIOTOYHUN abo0 MiACYMKOBUI
KoHTposnb  (puc. 2). Hampuknaa, 3apeecTpyBaBIINCh Ha  CalTi
info@vseosvita.ua, it BUKOpUCTOBYIOUM KOHCTPYKTOP TECTIB, TAKOXK MOKHA
OPOXOJAUTH TECTYBaHHS 3a BIIMOBIAHMMH AUCUUIUIIHAMH (puc. 3) mpu
HEMOXKJIMBOCTI TpaIroBaTu Ha OCBITHBOMY MOpPTai (3a BiJICYTHOCTI CBITJIA
abo IuTepHeTty Ha cepBepi) [5].

Puc. 2. Bukopucranasa Google Docs nJjist rectyBaHHSA

[Ilo6 BukopucroByBatu cepBicu Google, Hemae HEOOX1THOCTI
KyIlyBaTH omnepariiHny cucteMy Windows. Jljis BHKOpUCTaHHSI CEpBICIB
JIOCTaTHRO MIAKIIOYEHHS 70 [HTepHeTy, Opay3epa Ta Oyab-sKOi BUIBHO
PO3IIOBCIOKEHOT  OIepaliiHoi cucteMd abo MOOILIBHOTO IIPHUCTPOIO.
Jloctyn 10 mMaTepiajiiB MOXHa OTPUMATH U 3 IOMY 1 MPAIIOBATH B PEXHUMI
Online.

Puc. 3. BukopucTanHs CaiTy 1JIl TeCTYBAHHS

Bucnoeku. TakuM 9uHOM, MOXKHA MTOOAYUTH, IO 3aBISIKA PO3BUTKY
CyYacHHX IHCTPYMEHTIB KOMYHIKAIlli KOKE€H 13 HAC, CHASYM BIOMA, MOXKE
3po0uTH 0Oarato BaXJIMBUX crpaB. BeO-caliTu, comiaibHi MeEpexi Ta
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MECEHKepHU JOTIoMararoTb HaM OTPUMATH BCIO HEOOX1IHY 1H(popMaIlito Bij
KEpIBHUKIB 3aKJIa1y, BUKJIa1a4yiB, OPTaHiB BIAIH.

[lepeHeceHHs HaBUYalIbHOTO CEPENOBHUINA B XMapy — II€ TapHUU
IHCTPYMEHT Ul ONTHMI3alii OCBITHBOTO mpolecy. Bukiamaul MOXyTb
CTBOPIOBAaTH Ta MPOBOJUTH OHJANH-KYPCH ISl CTYACHTIB JI¢ 3aBrOJIHO,
CTYJIEHTH MOXYTb 3 SIBJSITHCS Ha BIPTyalbHI ICOMTH B TOW 4ac, KOJU €
MOJKJIMBICTh, BPaXxOBYIOUM OOMEKEHHS 1] 4aC BOEHHOTO CTaHy.
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Ilocmanoexka npoonemu. Ilocunarounch Ha MiICiIO JTIOJIMHA Ha 3eMIi,
HOro yHiKaabHI OCOOJMMBOCTI 1 3/M10HOCTI, IO PI3KO BIAPIZHSAIOTHCS BIJ
YChOTO 1HIIIOTO KUBOTO CBITY IUIAHETH, SIK OM HABITH MIJKPECTIOIOUU CBOE
Mo3a3eMHEe  TMOXO/PKEHHS, HEOOXIJHO BUIUIMTH HOT0  1CTOPUYHO
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0OTPYHTOBaHI MOXJIMBOCTI IIOJO0 Y4acTi B €HEprooOMiHI MK TUIAHETOIO 1
HABKOJIUIITHIM KOCMIYHUM TIpocTopoMm [ 1, 2].

ConsiuHa eHepris BKpail BaXJIMBa IS JTIOAUHM, BTIM, SIK 1 ISl BCbOTO
’KUBOTO Ha 111 taneTi. Bigomo, mo 3emuts orpumye Big COHIIS TEIIOBY 1
CBITJIOBY €HEPIiI0, KA J0CATaE MOBEPXHi, Iprbam3HO 3,85-10% k[ Ha pik.
Mu He BpaxoBYy€MO €HEeprito BILTUBY Micsiiis 1 paiiloOaKTUBHUX PO3MAIiB.

Ocnoena yacmuna. Otxe, 3a 4,5 miipa pokiB Ha 3eMIIIO MPUHIILIO
omusbko 17,3:10% kJlk conaunoi eHeprii . LI eHeprisi, B OCHOBHOMY TEIIO
1 CBITJIO, B IJIOMYy IPakTHYHO HE Ma€ MPUPOAHOTO IMOTEHINaTy s
NOJIMIIEHHS 1i sikocTi. B pesynbraTi TUbku 16% COHAYHOT eHeprii 1o
HAJXOJUTh IIOPIYHO, TOTVIMHAETHCA BIJIOMHUMH CHCTEMaMH Ha 3eMJll
(atmocepa Bcix mapiB, OKeaHW, MOBEPXHs IUJIAHETH, Hajpa, 3arajibHa
OiosoriyHa maca), 1 Ounbiie 80% 3anuinae 3emMito, WIyYd B KOCMIYHMMA
POCTip, 1 He Oepe yJacTi B OpraHi3aIliiHuX mporecax Ha IJIaHeTI.

[Ipupona, HackiabKM 1€ J03BOJIE (Di3UYHA pEaTbHICTh, HE MOXKE
TEpHITH ipparioHanbHOCTI. Bukimouno nedinutHa eneprist CoHrls, ska nae
KUTTSI BCbOMY >KUBOMY, T10 1€, HOBUHHA 3JIMIIATUCS Ha IUIAHET] B OUTBIIIH
MIpl SIK 1IHCTPYMEHT CTPYKTYpPYBaHHS 1 MPUPOJHOTO PI3HOMAHITTS. AJie
pecypcu pUPOIU TYT MOXKYTh OyTH HE O€3MEKHUMH.

Moskna 3poOWTH CHOHTaHHE MPUMYIICHHS, IO 3arajbHa MHUCISYA
cyOCTaHIlis JIIOAUHY, YHIKAJIbHA B CEPEIOBUII BCIX IHIIUX KUBUX 1CTOT Ha
IUIAHETI, MAa€ CBOK YHIKAJbHY X MICIIO, TMOB'A3aHy 3 €HEPreTUYHUMU
oOMiHaMM Ha Hamii 1aHeti. Micis, ska He MoXXe OyTu pealli3oBaHa
YKOJHOIO 1HIIIOIO 3 ICHYIOUUX eKocucTeM Ha 3emiii. CipoOyemMo mokasaTH 11e

(puc. 1).
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Puc. 1. Moaeasn peasizaiii COHsIYHOI eHeprii HA mJ1a”eTi 3eMJIs Ta
yyacTtb y Hid JoauHu (uudpa BYIrJIeBOJHIO OUIHOYHA, CTOCYEThCH IX
PO3BiIaHUX CyMapHHUX 00’€MiB)

VY cBoiit gisibHOCTI ToArHA BUkopucToBye 0,77% Bciei eneprii Conts,
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Ky OCBOIO€ IUIaHeTa 3emuis. AJjle BKE€ B CYKYDHOCTI 3 YCIM iX
aKyMYJIFOBaHHSIM, B TOMY YHUCJI 1 SIIEPHUMHU HAKOTTMYEHHSIMH, TIeH BiICOTOK
301IBIIYETbCS. B JIECATKA 1 COTHI pasiB, pOOJISAYM AISUIBHICTH JIFOAUHU
MOPIBHAHHOIO 3 CYKYITHUMHU TE€XHOJIOT1IMH (DOTOCUHTE3Y POCIIMH Ha 3emi 1
HaBITh NEPEBUILYIOUH iX.

[Ipupona 37maBHa #nia A0 BUHUKHEHHS JIIOJAWHU SK JDKepena 1
MeXaH13My KOHIIEHTpaIlii eHeprii. TpaBoinHi TBapUHM, sIKi OLITBITY YaCTUHY
4acy iTh POCIMHHY 1KY, JIOBFO NEPETPABIIOIOTH 1i JUIsl MIITPUMKHA CBOTO
MeTabosi3mMy. XuWkKakd, CHpoOyBaBIIM KEPTBY HA CMaK, OTPUMYIOTh
IIBUJIKO 1 B JOCTaTHIM KUIBKOCTI OUIKIB, 100 MpOTAroM 3-5 IHIB HE
BUMAaraTy MOTIOBHEHHS €HEPTii.

CTBOpUBIIY ICTOTY Yy BUIJISI JIFOAUHM, IO MA€ OPraHi3oBaHy 3apaju
IpoleciB  MHUCIEHHS cyOctaHuito, Ilpupoga mpoTAroM THUCSYOMITH
BUTPUMYBaJja MOCIIIOBHI €Taly MOT0 PO3BUTKY, MOYWHAIOYUU Bij 30MpaHHs
1 IOJIFOBaHHS, BIIKPUBAIOYH TIEPE]T PO-JIFOAMHOIO CBOi OaratcTpa i MOKH IIe
HE PO3PaxOBYIOYH Ha MOro MallOyTHIO €HEProCHTPOMiiHYy Micito. | TUIbKH
TICIIS TOTO, SIK JIFOJIMHA, OCBOIBIITM BOTOHB B BOTHHIII SIK 11032 O10JIOTTYHY
eHeprito, npuadana morpedy B OUIBIIN KUTBKOCTI 1K1, HK HOMY JaBaju
TPaUIlIiHI IJI1 TOTO Yacy METOJIM, BOHA CTajia MEPEXOJUTH 10 00pPOOITKY
3eMelb, OJJOMAIIHEHHIO TBAPUH 3 METOI0 CE30HHOTO 1 OUIBII TPUBAJIOTO
HakonmueHHs1 ki, [Ipupoma crtama oTpuMyBaTH BiJl JIOJUHHU TE, 3apaau
4Oro, MO>JIMBO, BOHa OyJia CTBOpeHa K Muciiaya ictota — Homo sapience
[3]. A caMe, BUKOPUCTOBYBATH orocepenkoBany eHepriro CoHIlsg, Ha cam
nepesa y BUIJISAA1 POCIMHHOI 1 TBAPUHHOI 1K1, OTPUMAHOI 3 i JOMOMOI0O10, a
NOTIM, Y BUIJISIII KYJBTYPHHX 3J1aKIB 1 IPUPYUYEHUX TPABOIJHUX CIIOYATKY
1151 ceOe, a MOTIM 1 1Sl 1HIIIMX MPEICTaBHUKIB CBOTO POy, IO MIPU3BEIO 10
MOSIBU TOPTIBII, TPOIIECH, TPOMUCIOBOCTI, EKOHOMIYHOTO PO3BUTKY Ta iH.
3BuyYaiiHO, BCE 11€, 3 MO3UIIII caMoi JIFOIMHU, BOHA poOuJIa, eIl 3a BCE, IS
3aJI0BOJICHHS CBOIX MOTPEO, BUKOPUCTOBYIOUHU CBOT OUYTTS.

TaK MOCTYIOBO JIHOCTBO 040 1 MPOJIOBXKYE BUKOHYBATU CBOIO
METOI0 HOBHMX OpraHizaiiil Ha 1iii miuaneti. Llg micis nos'sizana B nepmy
4yepry 3 JIISUIBHICTIO, CIIPSIMOBAHOI0 HAa MIHIMI3allil0 eHTPOMIi B OyIb-sSKHX
CHEPTeTHIHUX MEPETBOPEHHSX — MPUPOJIHHX a6o mryuaux. [ [pupoam
3emumi JroguHa 1 11 8-MUTBSIpIHE CHIBTOBapI/ICTBO MOIIOHUX JIFOJIEM,
MOCTYIIOBO TEPETBOPHIIOCS B pEAbHUNA MEXaHi3M PO3BUTKY COHSYHOI
eHeprii, sKuil 3abe3neuye IO TUTAHETY HAJO0BTO BCIM, IO J03BOJISIE Tid
30epiratu pi3HOMAHITHICTH BUIIB KUTTS — aTMmocdepy, 3amacu BOAU 1
MiHEpasiB, MIATPUMYBaTH HEOOX1JHI MapamMeTpu KIiMaTy B Horo
PI3HOMAaHITTI, CTBOPIOBAaTH BCE HOBI Xap4OBI JIAHIFOXKKH JUISI T1ITPUMKH
KUTTS 0araTb0oX iCTOT, 110, B CBOIO YEPTy, MIATPUMY€E PI3HOMAHITTS BU/IIB
JKMBOi 1 B3a€MOIIOB'SI3aHOI MPOMDK COOOK HEXKHBOI MarTepii Ha ILUIAHETI
3emist, poOJsiAun i YHIKAJIBHOIO B JOCTYITHOMY IS OTJISITY KOCMIYHOMY
IPOCTOPI.

AHTpPONIOMETPUYHUI PO3BUTOK JIIOAUHU Bce Ouiblle HaOyBaB
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IIJIECTIPSIMOBAHOCTI, B OCHOBI $IKO1 JeXau 11 MallOyTHI MOXJIMBOCTI B
obnacTi «pubopkanHs» eneprii CoHIs, BKpail BayKIMBOI AJ11 MailOyTHOTO
wianetd. TuM caMuM MIATBEPIKYIOYH, KpPIM YChOTO 1HIIOTO, CBOE
CHepreTUYHe TMpU3HAYEHHS. 30KpeMa, NPSIMOXOJIHHS, OTPUMAaHHSA
XanaJbHUX Ta BAXUIbHUX (YHKIIH y 3BUIBHEHHX pyKax, PO3BUTOK iX
MOTOPHUKH Ta CTYNEHIB CBOOOM, 3B'SI3KY 3 PO3BUTKOM T'OJIOBHOI'O MO3KY,
nosiBa Takux (QYHKIIA IS pyK, K1 Jadd MOXKIIMBICTh, BPEIITI-PEIIT,
CTBOPUTH BCE€, IO ICHY€E TUIBKHM 3aBISKH JIIOAUHI. Bce 1€, 3a BEIMKUM
paxyHKoM, 3a0e3MeuyBajlo KOHLIEHTpAlll0 BEJIMKUX OOCATIB, paHille
HeopraHizoBaHoi eHeprii CoHIIs, TAM CaMUM BUKOHYHOYH MICitO JIFOJJUHHU 110
pO3TIsAAaTUME TYT.

ATrpecHuBHICTb, BIHHH, 30Kpe€Ma € MPOSIBOM HAJIJUIIKOBOI €Heprii B
CyCHUIbCTBI, CHPSIMOBaHOI, B KIHIIEBOMY pe€3yJibTaTl, Ha 301IbIICHHS
3arajgpbHOT €HTPOIIIi 1 3HWKEHHS €HEprii U1 TBOPEHHS, s 1i 30epeKeHHS
Ha ruradeTi. BiliHa — me peamizamis maBUINEHUX MMOTPEO JIOJUHM B Jii, B
eHeprii. Aje mpH IbOMY 3arajbHUN €HEePreTUYHUN MOTEHIlial BOIOIOYHUX
CTOpPIH 3HIKYETHCS, MPUYOMY B HAKOPOTIIT TepMinu. Bei aii mig yac BiitHu
HOCSITh PYWHIBHUHN xapakTep. A OyJp sKa JACCTPYKIisl y BIJHOIIEHHI IO
€HEPrii € MPUUUHOIO PI3KOTO 301IBIIICHHS €HTPOIIli CUCTEMHU.

M. Bemiep npaBuiIbHO 3a3HAYMB, 110 CYTHICTh JIOJUHU Ha 0a30BOMY
P1BHI 30cepeKeHa MK HOTro 00'€KTMBHOIO €HEPTreTUYHOIO CKIIAJI0BOIO, SIK
Oynb-sK01 (pi3uuHOi cucTteMu y BcecBiTi 1, 3 1HIIOTO OOKY, CyO’€KTUBHUM
NCUX0(I3UYHUM KOMIIOHEHTOM, 3aCHOBAaHUM Ha JIISVIBHOCTI MOr0 HEPBOBOI
cucteMu. Taka MIAKpECIEHA NBOEJUHICTh O0'€KTUBHOIO 1 CyO'€KTHBHOIO
poOUTHh JIOAMHY [JyK€ 3pyYHUM 1, K T[OKa3aja ICTopis, JyxKe
MPOAYKTUBHHUM Cy0’€KTOM, 3 TOUKHU 30py camoi [Ipupoau.

Jlronuua — 11e cucteMa, sika €eHEpreTUYHO 1ICHY€ 00'€KTUBHO, Ha PiBHI
T 1 cy0'eKTUBHO, HA PiBHI BIAYYTTIB. Bei aii qroauHM, K1 HE TIOB's3aH1 3
HiATPUMaHHSIM OOMIHY PEUOBHUH, 31HCHIOIOTHCS B OCHOBHOMY 32 PaxyHOK
30BHIIIHIX JIXKepes eHeprii. BUHATOK CTaHOBUTH M'sI30Ba €HEPris, AKY BaXKKO
BIJIOKPEMUTH B €HEPreTUYHOMY IUIaH1 BiJ €HEPTii JJIA MATPUMKUA CTaHY
opranizMy. Bci BoHu, Tak M iHaKIIe, € moxigHuMu Bija eneprii Conis. A Bci
BIIUYTTSl JIIOJJUHU 3 €HEPreTUYHOI TOUKH 30pYy MOB's3aH1 3 BHYTPIIIHHOIO
CHepri€ro caMoi JIOMHH 1 MaJIO 3aJIeXkaTh BiJl 30BHIIIHBO1T €HEPTii, IKy BOHA
BUKOPHCTOBYE.

Bucnoeku. Taxum 4nHOM, y BCbOMY, 110 CTBOPEHO JIKO/IMHOIO, Oymo
30,4% + 18,7% + 10,5% = 59, 6% eHepru CoHu, sika BUKOPUCTOBYBANACS
B TOMY 4YM IHINIOMY BHIJISAI 1 y BIIHOCHUX OAWHUIX. Lls eHeprm
BUKOPHCTOBYBAjacs, B KIHI[EBOMY pe3yJIbTaTi, JUIsl MiHIMIi3allli eHTpoii,
TOOTO HOBI (Qopmu eHeprii 30epexkeHi Ha 3emum K dakTop il
OpPraHi30BaHOCTI, SIK Pe3yJbTaT AISJILHOCTI JIIOAWHU HapiBHI 3 1HIIUMH
MEXaHi3MaMH: CTBOPCHHSAM JaHAImadTIiB, MOPIB Ta I1HIIMX T'€OJIOTTYHUX
MPOIIECIB, TOPsIA 3 HOTOCHHTE30M 1 XapuOBUMHU JIAHIIOTAMHU B O10JI0TTYHOMY
cBiti Ta 1H. llle 19,9% eneprii, sika Tak 4u 1HaKILIE MOTpaNKiIa Yy BOJOAIHHS
JIIOJTUHU, OYJI0 BUTPAUYCHO JTapEMHO a00 OyJI0 BTpayeHo 3 IIMHOM 4Yacy 1 He
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Moxe OyTH BiJIHECEHA JI0 CHMHEpri3Mmy. Pemta eHeprii, 0 CpUMaAEThCS
moauHoto (Tpoxu Oumbmie 20%) sK MOXigHA BiA COHSIYHOI €HEprii,
BITHOCUTBCA JI0 HOTO BHYTPIIIHBOTO EHEPrOCIOXHBAHHS — CaMOTO
Oprasi3zmy, 3a paxyHOK 4OTro, y TOMY YHMCIIi, IIeHTpajibHa HEPBOBA CUCTEMA
JoauHU  3a0e3medye Ii0  cuHeprito. Takui miaxiJ MoOXKe TOSICHUTH
YHIKaJIbHICTh 1 YHIKaJIbHICTh ekocucTteMu «Homo Sapience» Ha Hammiif
TTaHETI.

Cnucok euxopucmanux 0xcepen

1. Bosiommn B. C. K Bonipocy 0 posu 4esioBeKa B 3KOCUCTEME «3EMIISI».
Exonoriyna 6esneka: mpoOjeMu 1 HUISXU BUPILIEHHS. 7-OMa MIXHapoAHa
HAyKOBO-pakTU4Ha KOHP. XapbkoB-AnymTa. 2011. C.23-27.

2. Pynenko A. II. Camoopranusanus U IMPOTPECCUBHAA XUMHUYECKas
ABOJIIOIUS OTKPBITHIX KaTAIUTHYECKUX cucteM. CroxkHbie cucteMbl. 2019.
Ne. 1. C. 7-25.

3. Bomommu B. C., AzapxoB A. HO. CpaBHUTEIbHBIA aHAIIN3
TEPMOJIMHAMHUKN OpraHu3Ma 4YeJIoBeKa C MO3UIIUNA OTX0/I000pa30BaHUs B
COMOCTaBJIEHUH C MCKYCCTBEHHbIMU TexHoJorusmu. Bicauk I[IATY.
Texniuni Hayku. 30. Hayk. mipaik. 2019. Bumn. 39. C. 175-185.

YK 65.012.1:640.46

[IJISTXW 3ABE3NEYEHHSA BUCOKOI SIKOCTI 3HAHD TP
BUKJAJAHHI JUCHMUILITHA «BCTYII 10 ®AXY»

KosanpoB O. O., K.T.H., CT. BUKIL.,

[MTansganuka H. O., k.1T.H., J011.,

Bepxomannesa B. O., K.T.H., J01I.

Taspiticokuil Oeparcashuli acpomexHon02IYHUL YHIgepcumem imeHi /Imumpa
Momopnoeo, m. 3anopidxcoics, Ykpaina

Ilocmanoeka npoénemu. BaxnuBoroo CKIIaJOBOIO MPOIECY HAaBYAHHS
3moOyBauiB  Bumioi ocBith (3BO) cnmemiampHOCcTi 133 «Tamysese
MaIIMHOOYTyBaHHSD € 3aCBOCHHS MaTepialliB aKaJeMIuHOTO Kypey «Beryn
o ¢axy» (Bad). BignoBigHO 10 po3pobiieHOi poOodoi mporpamu
JUCHUIUIIHK, TpH 1 ONaHyBaHHI CTYJEHTH OTPUMYIOTh 3arajibHy
iH(opMallito po HaMpsIMOK, OOpaHUM HUMU IS PO3BUTKY MHpodeciiHux
BMiHb Ta HaBMYOK, O3HAHOMIIIOIOTHCA 3 HAMOUIBII IMOUIUPEHUMHU
TEXHOJOTISIMU Ta TEXHIYHMMH 3ac00aMH, IO BUKOPHCTOBYIOTBHCS IS
nepepoOKHW  MPOAYKTIB  XapuyBaHHS, ICHYIOUMMH I[pobOjieMaMu  Ta
MaricTpaJlbHUMH HampsiMkamu ix BupimeHHs [1,2]. Koutyphae okpecieHHs
MOXJIMBUX HaNpsIMKIB  JISJIBHOCTI MalOyTHIX  (haxiBLIB  JO3BOJISIE
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BUOKPEMUTHU T'OJIOBHE, BIIIIJIUTH CYTTEBE Bl HECYTTEBOIO Ta 30CEPEIUTH
yBary 3700yBadiB BHINOi OCBITH HAa CHOPUMHATTI 1H(OpMAIi, 110 HATAE
BUKJIa1ad. MK UM CJIiJ] 3a3HAYUTH, [0 B TOTOYHOMY HaBYAJIBHOMY POIIll
3a CKOPUTOBAHOIO MPOTPamMoIo, 0 SIKOi 3a pIIIEHHSM BYEHOi paau Oyio
BUPIIICHO BKJIIOYUTH Marepian IS JIEKIIHHUX Ta NPaKTHYHUX 3aHATh 3
MUTaHb aKaJeMIYHOI TOOPOYECHOTI, BiI0OYJIOCh 3POCTaHHS HAaBaHTAKCHHS
Ha 3BO. Bxmtouennst 1o xkypcy Ba® posrnsgy kona nutanb, 0€3yMOBHO
HEOOX1THUX ISl Mpo(deciiHOro CTaHOBJICHHS 3700yBayiB BUIOT OCBITH SIK
¢daxiBIliB NpU MPAKTUYHO HE3MIHHINH KIJIBKOCTI TOJWH, BIABEICHUX IS
ONaHyBaHHS JUCHUIUIIHK TIPU3BENO 10 3OUIBIIEHHS 1HTEHCUBHOCTI
HaByajabHOro npouecy [3]. [Hmmm dakTom, 1110 Mae Miclie py MPAKTUIHOMY
BUKJIAJaHH1 TUCHMIUTIHY € cjiabka miarotoBaHicth 3BO 10 epekTrBHOTO Ta
IIBUJIKOTO 3aCBOEHHS BEJIMKO1 KIJIBKOCTI CKJIQJIHOTO MaTepiany [3].

Ocnoeni mamepianu docnioncenna. Hapuanpbna aucuuiiina «Beryn
n0 daxy» MIicTUTh 1H(popMalio Mpo crenudiky cremiaabHocTi 133
«TamyzeBe MammHOOyMyBaHHS». HeoOXimHOIO yMOBOIO (OpMYyBaHHS
npodeciitHuX KOMIETEHI11 3100yBaviB BHUIIIOT OCBITH 3a CIeliaabHICTIO 133
«T"amy3eBe MaMHOOYTyBaHHS» € O3HAMOMIIEHHS 3 OCHOBAMHU aKaJeMIqyHO1
JOOpOYECHOCTI Ta aKaJeMIYHOIO0 MHChMA, IO JO03BOJUTH 3a0€3MEUUTH
cnpuitHaTTs 3BO BiacHOi BIAMOBIAAIBHOCTI 3a pe3yJIbTaTh HABYAHHS, a
OTXKE CIpusATHUME (POPMYBaHHIO HEOOXIIHUX NPOPECIiHUX KOMMETEHIIN
MaiOyTHboro (¢axiBug. Ha 1npomy 3k eranml HaBYaHHA CTYJIEHTH
03HaOMITIOIOTHCS 31 ceu(IKO MallOyTHROI CHEialbHOCTI, ICHYIOUMMHI
TEXHOJIOT1SIMU Ta MEPCIEKTUBHUMHU HAIPSMKaMHU PO3BUTKY OOJaJHAHHS B
rany3i [1]. B akaneMiuHOMY Kypcl ONUCYIOTHCS MAILIMHU Ta O0JIaHAHHS, 110
BUKOPHUCTOBYIOTBCSL JUIsl TEpepoOKH TPOAYKII POCIMHHMIITBA Ta
TBAPWHHUIITBA. BpaxoByroun HENONIKK TPAAUIIAHUX JPKEepen eHeprii B
Kypcl 3HauyHy YyBary NPHUAUICEHO ONKHCY HaWOIIbII TMOIIMPEHUX THITIB
IIOHOBJIFOBAHUX JDKEpEI Y KpaiHu.

Meroro HaBYaJNbHOI JUCHUIUIIHM € O3HAWOMJICHHS CTYJIEHTIB 3
0a30BMMH HaNpsIMaMH JIISUTHHOCTI CHEIIAICTIB Y XapyoBiil Ta nmepepoOHin
rajxy3sx IPOMHUCIOBOCTI, WIAroTOBKa (axiBIiB, 3JaTHUX CTaBUTH 1
BUPILTYBAaTH 3aBAaHHs, 10 NependadyaroTh 3HAHHS ICHYIOUMX TEXHOJIOTIH,
KOHCTPYKIINA MalIvH pi3HuX ramxysen cuctemu AIIK [1].

3aBIaHHSIMU JUCHHILTIHM € [1,3]:

— 03HANOMJICHHS 3 TEPMIHOM «aKaJeMiqHa 10OPOUYECHICThY, CHCTEMOIO
3a0e3MeyeHHs] OTPUMAaHHA 3HaHb Ta HAaBUYOK, AKl1 BIJMOBIIAIOTh MACHOPTY
OCBITHBO-TIPOGECIHOT MPOrpaMu, OCHOBaMH aKaJeMI4HOTO MHChMa;

— O3HAlOMJIEHHS 31 CIHELIaJbHICTIO, NEPCIEKTUBAMU PO3BUTKY
Xap4oBoi Ta nepepooHoi ramyseit AIIK Ykpainu;

— 3700yTTA 1 3aKpIIUICHHS TEOPETUYHUX 3HAHb B 00JIaCTI MAIIUH Ta
o0JlalHaHHS, $SIKI BUKOPUCTOBYIOThCS ISl  MEPEPOOKH  MPOAYKIIi
POCIIMHHHUIITBA Ta TBAPUHHHUIITBA;

— PO3YMIiHHSI MOKJIMBUX HaIpsiMiB MoJiepHizalii Ta Tenaeniiit HTII y
rampy3i.
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Benukuit obcsr matepiany Ta oOMEXEHICTh Yacy, mepeadadeHi aJis
BUBUYEHHS TUCIUILTIHU «BeTyn 10 haxy», CTpyKTypy SIKOTO HaBEJEHO BUIIIE
MO’K€ IPU3BOAUTH J0 3HWKEHHS SIKOCT1 3HaHb. B 3B’s3Ky 3 1iMM HaMu OyJio
poaHali30BaHO (DAKTOPH, CyKymHa JMdis SKUX MOXE MPHU3BOAUTU [0
3HIDKCHHS TIOKAa3HWKIB HaBuaHHsA. B xomi aHamizy Oyjo BUSBIEHO, IO
HEraTWBHI TEHJEHII MOXYTh BHUKJIMKAaTH Takli yMOBH Ta OOCTaBUHU
HaBYaHHSA SIK [4-7]:

- BHCOKa IIBUJIKICTh MOJaHHS 1H(OpMAIIii, 10 MOXKE MPU3BOJUTU 10
mBUAKO1 BroMmitoBaHocTi 3BO Ta po3citoBaHHS IXHBOI yBaru;

- HasABHICTb B KypCl CKJQJHOI [JIs BIPTyaldbHOTO CHPUUHATTS
1H(pOopMaIlii, 0 CTOCYETHCS 30KpeMa KOHCTPYKIIIT MalllMH Ta anapartis, ado
MPUHITUITY JTii eHePTeTHYHUX YCTAaHOBOK;

- BUCOKa IMOBIPHICTh BUHUKHEHHS (POPC-MaXKOPHUX OOCTaBUH, TOOTO
MaHjieMii, BINCbKOBHX [I1i, CBITOBO1 KpH3H Ta 1H;

- YCKJIaHEHHS TOsICHEeHHsI iH(popMalrii Ipy BUKJIAJaHHI JUCITUILIIIHU 3
BUKOPUCTAHHAM OHJaWH-TuiatopMu Z0OOM 3 BHUKOPUCTAHHAM TaKUX
3aco01B SIK y40OBa JIOIIKA;

- BeJIMKa KUIbKICTh TECTOBUX 3aBJaHb 3a JUCIMILTIHOIO, cyMapHa 0a3a
sxux nepepuiye 200 pi3HUX MUTaHB;

- BIJICYTHICTH (B 3B’SI3Ky 3 NEPIOJUYHUM nomupeHHsM mramy Covid-
19 Ta BIIICBKOBHMHM AisIMH) MOJIMBOCTI 3aKPIIJIEHHS! TEOPETUYHUX 3HAHb
IpU TPOXO/PKEHHI JITHBOI MPAKTUKKU 3 AUCUUIUIIHK «Bctyn no daxy» y
BUTJISIII OpraHi3anii eKCKypciid Ha Xap4oBi Ta IepepoOHi MiANPUEMCTBA M.
MeniTonoms.

Jns 3anmoOiraHHsl IIKIJUIMBOTO BIUIMBY Ha 3aCBOEHHS MaTepiaity
JTUCIHIUTIHU TIepepaxoBaHuX (PaKTOpPIiB Ta 3HMKCHHS SKOCTI OCBITH HAMH
3aMporOHOBAaHO I BIPOBAIXKEHHS! HACTYITHI 3aX0/IH:

1. 3 MeTor0 3HM)KEHHS MIBUJIKOCTI Mmojavl iHpopmailii BBAKAEThCS 3a
JOIIJIbHE TIEPEHECEHHS YacTUHU 1H(QOpPMAIfHOTO HaBaHTAXEHHSA 3
JEKIIHHUX 3aHATHh Ha MPAKTUYHI poOOTH, a00 MPAKTUKYBATH OLIBII YacTi
NepepBH, 3aMIOBHIOBATH SIK1 MO>KJIMBO JIEMOHCTpAIlI€0 HASIBHOTO Ha Kadeapi
oOJ1aTHaHHS.

2. Jlns monermieHHs CHOpUMHATTS 3700yBayaMy BHILOI OCBITH
TEeXHIYHOI 1H(OpMAIi BHOPOBAIKEHO Ta IMIUPOKO MPAKTUKYETHCS
JIEMOHCTpAIlisl MOMEPEeIHbO MATOTOBAaHUX IpadiuHUX MaTepiamiB Ha 0asi
HasiBHUX Ha Kadenpi OIIXB mynpTumMeniitHux 3aco0iB.

3. BpaxoByroun BHCOKI pPHU3WKM BUHUKHEHHS (POPC-MaKOPHUX
oOctaBuH (4 xBuii Covid-19 Ta BiiCbKOBI il MPOTATOM OCTaHHIX 2 POKiB)
PEKOMEHIOBAHO 3MIHIOBATH CTPYKTYpPHY JIOTIKY BHKJIAJaHHS AUCLUUILIIHH,
110 nepeadayvae MOpyUIEHHs: BCTAHOBIICHOT MOCTIIOBHOCTI BUKJIAJaHHS TEM
3a aKaJIeMIYHUM KypCOM 3a HasBHOCTI MOXKJIMBOCTI JE€MOHCTpaIlli poooTH
00J1aITHaHHS TTPU HABYaHHI B OYHOMY PEXKHUMI.

4. 3 METOI0 PO3LIMPEHHS MOKIIUBOCTEN MPEACTABICHHS Ta MOSICHEHHS
iHpopMmamii g 3BO npu BUKIagaHH! JUCHUILUIIHKM 3 BUKOPHUCTAHHSIM
oHwnaH-tuiathopMu  Zoom  BEAy4YOMY  BHUKIQJAueBl  JAUCIUILIIHU
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PEKOMEHIOBAHO MPONTH KypCH 3 KOPUCTYBaHHs rpadyHUMU 3aco0amu.

5. BpaxoByroun Benukuii 00CST MaTepialiB 3a JUCIMIUIIHOI Ha
OCBITHBOMY TMOpPTaji 3aBaHTaXEHO IOHAJA JBl COTHI NHUTaHb, IO €
000B’ I3KOBUMH JIJIS1 IPOXOJIKEHHS JUIsl OTpUMaHHS TU(EPEeHLIIMHOTO 3aIIKy
3a akaleMiyHuUM KypcoMm «Bcetynm no ¢axy». Aje Taka BelMKa KUIBKICTb
nuTanb 3aBakae 3BO 30cepenuTuch Ha BUKOHAHHI TBOPYHUX 3aBJaHb (JMB
HIK4Ye). OTKE PEKOMEH0BAHO MPOTOPIIINHO 3HU3UTHU KUIBKICTh TUTAHb 32
mucnuIniiao 1o 120-150 3anuTadsb.

3 METOI0 PO3BUTKY TBOpUOTO NoTeHIiany 3BO, cTuMyntoBaHHS iX 10
3aHSATh HAYKOBOIO JISUIBHICTIO CHCTEMa OIlIHIOBaHHS Tepeadadae
3a0XOUYEHHS y BUTJIAJIl OTPUMAaHHS 3400yBayamMu oLiHKU 90+ OaniB nuiue 3a
YMOBU HalucaHHs Te3 jonoBiaei. [lependadeHo MmUpoOKUiA Aiana3oH
MOXJIMBUX TEMATHUK JJIsl TBOPUOCTI, 30KpeMa: 1HHOBAIliiHI BUAU TapH Ta
yIaKOBKHU, HOB1 Oy/iBeIbHI MaTepiaiu, pO3BUTOK aJbTEPHATUBHUX BUJIIB
CHEpreTUKN ab0 MHUTAHHS TMiJIBUINEHHS E€HEProe(peKTUBHOCTI MAIIUH Ta
oOJlaiHaHHA NI TIepepoOKH XapdoBoi mpoaykiii. Takuii migxin crpuse
3arauOJICHHIO B MPOOJIEMATHKY TIEBHOTO HANPSIMKY, 10 POpMai3y€eThCs B
Te3aX JIOIOBI/Ii, YCITIIIIHE HAITMCAHHS SKUX JJIT MOJIOAO1 JIFOAUHU € OJHUM 3
€TarliB CTAHOBJICHHS B CEPEIOBUII CTYJIEHTCHKOI CIUIBHOTH, CIIPHSIE
3pOCTaHHIO HE TUIBKU SIKOCTI 3HaHb, CaMOIOBaru, aie i mpodeciiHol
CB1JIOMOCTI1, BAXOBaHHIO TBOPUOi OCOOUCTOCTI MaOyTHHOTO (paxiBIIs.

Bucnoeku. BUkiuku 0CTaHHIX JBOX POKIB PUMYIIYIOTh MOJUBUTHUCH
Ha 3a0e31eYeHHs AKOCT1 OCBITH 3a AUCIUILTIHOKO «BeTyn 10 ¢axy» 3 HOBOro
O0Ky. 301IbIIIEHHS] HABAaHTAKEHHS, BUCOKA IIBUIKICTh I01a41 iHPopMalii Ta
HASBHICThH CKJIQIHOTO TSI CIIPUAHATTS MaTepiany IPU3BOAUTH JI0 TIOMTYKY
MO>KJIMBOCTEH BAOCKOHAJIGHHS ()OPM Ta METO/IIB BUKJIAJaHHS aKaJeMIYHOTO
KypCcy. 3MEHIIIEHHS KUIBKOCTI TMUTaHb 32 JHUCIMIUIIHOI, MEPEHECEHHS
YaCTUHU 1H(OPMAI[IHHOTO HABAHTAKEHHS JICKI[IH HA MPaKTU4YHI 3aHSTTH,
MIJITOTOBKA Ta BUKOPUCTAaHHs rpadiuHMX MaTepialiB Ta 3a0XOYECHHS 0
TBOPYOi JISUIBHOCTI 3a JYMKOIO aBTOPIB JO3BOJHUTH 30€pPErTH BUCOKUM
PIBEHB SKOCTI 3HaHb 32 TUCIUILIIHOIO.

Cnucok euxopucmanux ocepeJi

1. KoBanwoB O. O., Camoituyk K. O., [lansgaunuka H. O., Bepxonaniera
B. O. Beryn o daxy: KoHcrekT nekiiid mjst 3100yBaviB CTyHEHST BHUIIIO1
ocBiTH «bakanaBp» 31 cnemianbHOCTI 133 «["amy3eBe MammHOOYAyBaHHSD.
THATY. Menitonons, 2021. 180 c.

2. Camoiiuyk K. O., KoBansoB O. O., [Tansanuka H. O. OcobauBocTi
TPYZOBOTO 1 Mpo(heciHHOTO BUXOBAHHS CTYJICHTIB 3aKJIaJiB BUIIOI OCBITH.
Y 10CKOHAIEHHS OCBITHRO-BUXOBHOTO MPOIIECY B 3aKjajli BUIIOI OCBITH: 30.
Hayk.-meton. Ilpans THATY. Menitonons: THATY, 2020. Bumn. 24. C .
382-392.

3. l'onoBuyk A. ®., Imenko T. 1., Akimo O. O., Jlapeniuenko B. B.,
Xomenko M. I1. YHiBepcuTeTchka ocBiTa B YKpaini Ta BojaoHChKHIA TipoIiec.
Hapuansauii nocionuk. Kuis: Arp. OcgiTa, 2002. 84 c.
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4. Yeprotkina O. O., Tapacenko B. I'., KosansoB O. O. JlucTaHiiiine
HaBYaHHSI  SIK  HEBIAEMHHM  aTpuOyT  Cy4yacCHOTO  YHIBEPCHTETY.
VY nockoHaIeHHsI OCBITHRO-BUXOBHOTO TIPOIIECY B 3aKJIaJli BUINOI OCBITH: 30.
Hayxk.-meron. [Ipaus THATY. Menitonons, 2021. Bumn. 24. C. 481-488.

5. IMangamuka H. O., Bepxomanuesa B. O., KosamsoB O. O.
BukopuctanHs akTUBHUX Ta I1HTEPAKTUBHHX METOJIB HAaBYAHHS MPHU
BHUKJIAJaHHI JUCHUILIIHK «TexHoysoriyne oOJagHaHHS IepepoOHUX 1
XapYOBHX BUPOOHUIITBY. Y AOCKOHAJICHHS OCBITHRO-BUXOBHOTO MPOIIECY B
3akianl Bumoi oceitu: 30. Hayk.-meroxa. Ilpams THATY. Menitonons:
THATY, 2020. Bun 24. C . 578-582.

6. KoaiboB O. O., I'yneBcekuii B. b. BrnpoBakeHHs cydacHUX
TEXHOJIOT1M HaBYaHHS NP BUBYEHHI aucuuiuiiH y 3BO. YinockoHaneHHs
OCBITHBO-BUXOBHOTO TPOIIECY B 3aKJajl BUINOi OcBiTH: 30. Hayk.-meros.
[Mpaus THATY. Memnitonons, 2022. C.293-305.

7.Yepsotkina O. O., Tapacenko B. I'., KoBanpos O. O. OcBita B enoxy
COVID-19 ta B HacTynHu# nepioa. Y AOCKOHAJICHHS OCBITHbO-BUXOBHOIO
npouecy B 3akiaal Bumoi ocBitu: 30. Hayk.-meroxa. Ilpaus THATY.
Meanitonons, 2022. C.326-331.
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