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3ABAHTAKYBAJIbBHA TPABITAIIIMHO-KACKAJTHA YCTAHOBKA
KOHTPOJIBOBAHOI'O PYXY 3EPHA
MO HOTUPHOM NNEPECHUITHUM ITOJIMIAM
AHTOHeusb A.B.
K.TIeJT.H., TOIEHT Kadenpu OyaiBHUIITBA
Ta 1podeciitHOi OCBITH, JOLICHT
Apenaapenko B.M.
K.T.H., mpodecop kadeapu OyaiBHUIITBA
Ta MpodeciiftHOi OCBITH, JOLICHT
IBanos O.M.
K.T.H., IOIEHT Kadeapu Oy 1IBHUIITBA
Ta npodeciitHoi OCBITH, AOLICHT
Ilonmascwkuti 0eparcasHull azpapruil yHigepcumem
m. [lonmasa, Yxpaina

[Ipu 3aBaHTaXKEHHI B CUJIOC 3€PHO MIJAAETHCA MEXAHIYHUM MOIIKOPKEHHSIM i1
yac CBOTIO BUIBHOTO MaJiHHS Ta yAapHOi B3aEMOJII€I0 3 eleMeHTamu cuiiocy. lle
00yMOBJICHO THM, III0 3€pHO HAOUpa€e MIBUJKICTH 31 301JbIIEHHSIM BUCOTH MaJIHHS,
10 IPU3BOJUTH 10 BEIUKHUX yJIapHUX cuil. BecranoBieHo, mo maiixe 80 % 3aranbHol
nedopmMariii 3epHa BiOyBaEeThCS Ha CTalii MEPBUHHOIO 3aBaHTAXKEHHS y cuiiocH [1].

HesBaxatoun Ha 3HaA4YHYy KUIBKICTh TNPUCTPOIB Il PIBHOMIpHOrO Ta 0€3
yAapHOTO 3aBaHTAXXEHHS CUJIOCIB 3€PHOBHM MaTepiajioM MpodiieMa 3aBaHTAKECHHS
BUCOTHUX CWJIOCHMX CIOpPYJ 3aJMLIAEThCA aKTyaJbHOW. ICHyroul MpUCTpoi HE B
3MO31 KOHTPOJIFOBAaTH 1 BUKOHYBAaTH PETYJIOBAHHSA IIBUAKOCTI PyXy 3€pHOBOTO
Marepiady il dYac MOro TrpaBITallfHOrO 3aBaHTaXeHHsA. ToMy, HarajibHOIO
po0JIeMOI0 € HEOOXITHICTh PO3POOKH 3aBAHTAKYyBAJIBHOI IpaBITALIHOT KacKaaHOT
YCTaHOBKH, fKa 3a0e3Mmedy€e KOHTPOJIb IIBHJKOCTI PyXy 3€pHA 3a PaXyHOK pI3HUX
KYTiB HaXWJIy JBOX PO3TIHHUX Ta JBOX rajJbMIBHHUX MOJIULIb.

Jis  MOCHiDKeHHS pyXy 3€pHOBOTO MaTepialy IO TEPEeCHUITHUM TOJIUISIM
3alpoMOHOBaHA TMPHUHIMIIOBA CXEMa TPaBiTalliifHO-KACKaTHOI YCTAaHOBKH  JIJIsI
KOHTPOJILOBAHOT'O 3aBAHTAXKEHHS CHUJIOCIB 3epHOM (puc. 1).

PosrnsiHemo pyx 3epHa MO MEPECUITHUM TIOJUIIM TpaBITAIlitHO-KACKaIHOT
YCTaHOBKH (puc. 1), MO CKIAAE€THCS 3 YOTUPHOX MEPECUITHUX TOJUIIb. J[B1 TouIli €
PO3TIHHUMHU 3 JOBXKHMHOIO /; Ta KyTaMd Haxuiay o. [[Bl mojumi € rajbMiBHI 3
JOBXKUHOIO /> 1 KyTaMH Haxuity f Ta y BianoBigHo. [Tonuiii mocaigoBHO 4epTyOThCS.

J1y1st 3MEHIIIeHHS TPaBMYBaHHS 3epHa HEOOX1THO 100 KiHIIeBa MBUAKICTH 3€pHA
B KIHII pyXy MO Jpyri ranpMiBHIA monuii Oyjla OJHAKOBOIO 3 TOYAaTKOBOIO
MIBUAKICTIO MOTOKY Ha MOYATKy MEPIIOi pO3T1HHOI NMOJuII [2], ane He MeHIIa 3a Hel
ViouViin. Jlana ymoBa 3a0e3MeuuTh O0EpekHE 3aBaHTAXKEHHsSI 3€pPHOBOI MacH, a
TAKOX CHOPUITHUME MPOXOJKEHHIO 3epHa 0e3 HOro HAKONMWYEHHS Ha AUISHKAX
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TAIbMIBHUX TMOJHUI. JIOCHPKEHHS pyXy 3€pHAa MO MEPECUIIHUM MOJIULSM
rpaBiTalliiHO-KACKA/IHOI YCTaHOBKM BHMKOHYBajJdach 3 BHKOPHCTAHHSIM 3aKOHY
30epexeHHst eHeprii. Lle nano MOXIMBICTP BCTAHOBUTH ONTHUMAJIbHI KYTH HaXUITY
PO3TIHHMX 1 TaJbMIBHHUX II€PECUITHUX TIOJIUIL YCTAaHOBKHM sKi O 3a0e3meuyBajiu
KOHTPOJIbOBAHY IIBUIKICTh PYXY 3epHa [3].
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Puc. 1. I'paBiTariiino-kackajHa yCTaHOBKA 3 YOTUPMA MEPECUTTHUMHU TTOJUIISIMU:
1 — OyHkep; 2 — 3aciiHKa; 3 — KpIMJIeHHs; 4 — MeTaJeBUil KOPIYC Y BUTIISI
napajienenineay; 5 — po3riHHiI MoJauill; 6 — raJibMiBHI MOJIUII

OTpuMaHO aHAIITUYHY MOJENb TPaBITAIMHOTO PYyXy 3€pHA MO MOJHULSM
rpaBiTaliifHO-KacKaHO1 yCTaHOBKH [3]:
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Po3p’s3aBmM faHy CUCTEMY pIBHSIHb, MAa€EMO MaT€MaTH4HI 3aJ€KHOCTI, IIO
BU3HAYAIOTh KyTH f 1y yepes 3aganuii Kyt o [3]:

a=(hy+1,)sin* a — ul, sinacosa + h+1,,
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[IpencraBieHa Mozelb BpaxoBye€ IOYATKOBY BUCOTY NaJiHHA 3€pHa /) Ha
NepIly pOo3riHHY MUISHKY, BUCOTY TaJiHHS 3€pHA /i 3 OJHIET TOJUIIl Ha IHIIY,
JOBXUHM PO3TIHHOI Ta TaJbMIBHOI JIUISHOK /; Ta /5, @ TaKOXK KOE(IIIEHT TEPTS 1 MIXK
IIapOM 3€pHa Ta MaTepiaioM MOJIHIIb.

[leBHUM OOMEXEHHSIM 3aIPONOHOBAHOI YCTAHOBKU € MEXI1 KYTIB HaXUJy o JUIs
PO3TIHHUX AUISHOK Ta KyTiB f 1 y IJs rajbMIBHHUX MOJHIb. J[aHe CIiBBIIHOLIEHHS,
M10MPAETHCS TAKUM YMHOM, 1100 KyT £ HEe OyB 3HAYHO MEHIIHMM 32 KyT IPUPOIHOTO
BizKOCYy & 3epHa, a KyT Y MEHIIUM 3a KyT a, ToOTO B Mexax 20°<p<y< a.

[IpeacraBnena Mojnenb Ta TpaBiTalllfHO-KacCKaJHAa YCTAaHOBKA, 3a PaxyHOK
3HAWJEHUX CIIBBIHOIICHbh KYyTiB PO3TIHHUX 1 TaJbMIBHUX TIOJHUIb JI03BOJISIE
BUPIIIATH TPoOJieMy KOHTPOJBOBAHOIO pPyXy MIBHAKOCTI 3€pHa Jis  Horo
3aBaHTAKEHHS Y CUJIOCH 0€3 TpaBMyBaHHS.

Cnucoxk BUKOPHUCTAHUX JKepeJI
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2. Arendarenko, V., Antonets, A., Ivanov, O., Dudnikov, I., & Samoylenko, T.
(2021). Building an analytical model of the gravitational grain movement in an open
screw channel with variable inclination angles. Eastern-European Journal of
Enterprise Technologies, 3(7 (111)), 100-112. doi.org/10.15587/1729-
4061.2021.235451.

3. Antonets, A., Arendarenko, V., Ivanov, O., Dudnikov, I., & Liashenko, S.
(2025). Development of an analytical model of the controlled movement of grain

material on the bulk shelves of a loading-gravity-cascade unit. Technology Audit and
Production Reserves, 3(1(83), 13—19. doi.org/10.15587/2706-5448.2025.330574
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BIOEHEPTETUYHUWH MIAXIJI ITPU ITIPOEKTYBAHHI CYYACHHUX
MNOCIBHUX MAIINH

Apenaapenko B.M.,

K.T.H., ipodecop Kadeapu OyaiBHHUIITBA

Ta 1podeciitHoi OCBITH, JOLICHT

Ilonmascwvkuti 0eparcasHull azpapuuil yHigepcumem

m. [lonmasa, Yxpaina

TexHiko-01070TI1YHI CHCTEMH TIOCIBY 3€pHOBUX 1 3€pHOO0OOBUX KYIBTYp
BIIHOCATHCS 10 CKJIQJAHUX YTBOpPEHb. Taki CHCTEMH MOXKHA TMOIUTMTH Ha I ATh
B3a€MOIIOB ’3aHUX TMIJICUCTEM. BHAUIMMO Il MIJCMCTEMH: TOCIBHUN Marepial —
TEXHOJIOTIYHA €MHICTh; IOCIBHHM Marepial — J03yIOYUd MPUCTPii; MOCIBHUIMA
MaTepian — TPAHCIIOPTHUM MPUCTPIH; MOCIBHUM MaTepiaia — 3apo0IItor0di MpUcTpoi —
IPYHTOBUN CyOCTpar; TOCIBHUN Marepiajl — aKTUBAaTOPU MPOPOCTaHHS - TEXHIYHI
OPUCTPOI — TPYHT. 3 aHaAMI3y IUX MIJCUCTEM BHJHO T€, IO BCl €JIEMEHTH >KUBOI
IPUPOAH BXOJSTH B TEXHIKO-010JI0T1YHY CHCTEMY IOCIBY.

Posrisgaroun JKUTTEAISUIBHICT HACIHHS 3€pPHOBUX 1 36pHOOO00OBUX KYJIBTYD Y
CTaHl €KOJIOTTYHOTO CIOKOIO 1 B MEPIoJ iX IHTEHCHUBHOTO PO3BUTKY MPHUXOIUMO O
Takoro BHUCHOBKY. HopMmaibHEe »UTTS HACIHHS 3 MOMEHTY IOBHOiI (1310J0T1YHOI
CTUIJIOCTI 1 10 HOoro 3arudeil CynpOBODKYEThCA peani3alle€lo WOro BHYTPIMIHBOI
eneprii Uy. BigoMo, 1mo 1s eHepris B HACIHHI HAKOMHMYYETHCS Y BUTIISII AESKOTO
3arnacy MmoKMBHHUX pe4OBUH [1].

Ha cydacHux eneBaropax, mpH JOTpPUMaHl ONTHUMAJIbHUX YMOB 30€piraHHs
MOCIBHUHN MaTepial 3HaXOAUTHCS B CTaHl €KOJIOTIYHOTO CIOKOI0. AJie BIH MOCTIHHO
B3a€MO/II€ 3 HABKOJIUIIHIM CEPEIOBHINEM, BHACIIOK YOro BiJ0OYyBa€ThCS HE3HAUHE
BUJIUICHHS  TemoTu. Ile  ¢i3uyHe  sgBUIE  NPU3BOAUTH  JIO  3HIIKCHHS
O010CHEPTeTUYHOTO TOTEHIlAly TOCIBHOTO MaTepially Ha BEJIMYMHY BUTpAT
BHYTPIIIHBOI eHeprii K.

[Ticns mociBy 3€pHIBKM TOCIBHOTO MaTepiaylly 1HTEHCHBHO MOTJIUHAIOTH 13
IPYHTY NIE€BHY KUTbKICTh BOJIOTU. [Ipu 1boMy B110OYBa€ThCSI BATPATH AEAKOI KITBKOCTI
BHYTPIIIHBOI eHeprii F,, sKa MepeBojie MOCISTHEe HACIHHS 13 CTAI[IOHAPHOTO CTaHY B
HecTallioHapHuii, JlaHe mepeTBOpeHHs BIAOYyBAa€ThbCsl BHACHIAOK  aKTHBI3aIil
(dbepMEeHTHUX CKJIaJ0BUX HACIHHSA 3 MIJCUJICHHSAM T1IPOJITUYHUX MPOIIECIB.

[IpopocTaHHsl HACIHHSA B TPYHTI, Ja€ HaM MIACTaBY MPEICTABUTU FPYHTOBO -
HACIHHEBY 3€pHIBKY K BIIKPUTY TEPMOJAMHAMIYHY CHUCTEMY, B KOTPIi BiOyBa€ThCs
OOMIH eHeprii 1 peYOBUHM 3 HABKOJUIITHIM CcepeloBHIleM. BUKopUCTaBIId 10 JaHOT
CUCTEMH TOJIOKEHHS 3aKOHY IMPO 30€peKEeHHs 1 MEPETBOPEHHS €HEeprii , 3anmuIieMo
PIBHSIHHS 610€HEPTETHYHOTO OaJIaHC MPOIIECY MPOPOCTAHHS:

(Us—E,—E;) + E,— E,, (1)

ne Uy, — BHYTpilIHS eHepris Hacinug, Jx; E, — BUTpaTa BHYTPIIIHBOI €HEPTii B
nepioJ] eKOJIOTIYHOTO CIOKOI0 HaciHHs, J[k; E, — BUTpaTa BHYTpPILIHBOI €HEprii Ha
NOTJIMHAHHA JOCTYNHOI Bosioru, JIx; E, — eHeprisd BUTpaueHa Ha akTUBAIlio, J[x;

E, — enepris , o i1e Ha npopocTanHs, JIx.
Anaui3 piBHgHHSA (1) 1ae MOXIMBICTH CPOpMyJTIFOBAaTH HEOOXIIHI YMOBH JIs
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edeKTUBHOTO MpopocTaHHs HaciHHA. KiIbKICTh BHYTPIIIHBOI €Heprii HOBHHHA OyTH
O151p11010 200 PIBHOIO 3arajbHiN KUTBKOCTI 3aTpaT BHYTPIIIHINA eHeprii HACiHHS AJis
HOro pocCTy.

3 OTpUMAHOTrO PIBHSHHA OI0CHEPreTUYHOr0 OallaHC TPOLECy MPOPOCTaHHS
MOXHAa 3aKJIaCTU  METOJOJIOTIYHY OCHOBY OlO€HEPreTUYHOr0  MiXOAy MO
IPOEKTYBAHHS TEXHOJOTTYHOTO MPOIECY MOCIBHUX MAIIUH, Ta BUOPATH palllOHATbHY
CXeMy caMoi MamuHU. J{J1 IpakTUYHOrO0 BUKOPUCTAHHS PEKOMEHAYIOTHCS HACTYITHI
eTanyd MPOeKTyBaHHA (cUHTE3Y): QopMyBaHHA (PYHKIIIOHAIBHUX MPU3HAYCHD
TEXHOJIOTIYHUX TPOILECIiB TOCIBHMX MamuH; (GOpMyBaHHI OOMEXEeHb, SKi
BUIUIMBAIOTh 13 3alpPOTIOHOBAHOI KOHIIEMIli CHUCTEMHOTO TPOCKTYBAaHHS, CHUHTE3
010TEXHOJOTIYHUX ITACHCTEM MHOCIBHOI MAIIWHH; CHHTE3 CXEMH ITIOCIBHOI MAIIWHH;
po3poOka pexomeHaalii mpo (¢GYHKIIOHYBAaHHS IOCIBHUX MAalllMH B MOJOBUX
yMoBax. TakuM YHHOM, TPOCKTYBaHHS TEXHOJOTIYHUX MPOIIECIB MMOCIBHUX MAIMH Ha
OCHOB1 KOHIIEMIII CHCTEMHOr0 OlO€HEPreTUYHOro MiX0Ay Mpo IaJeKTHYHUN
B3a€MO3B’SI30K JKMBUX OpPraHi3MiB 1 TOCIBHMX MaIIUH Ja€ MOKJIMBICTh 3HAYHO
CKOPOTUTHU TEPMIiHU 13ac00M Ha i CTBOPEHHSI.

BucHoBok. Y BIANOBIIHOCTI 3 TEXHIKO-O10JOTIYHOIO CHCTEMOIO TMOCIBY
3€pHOBHUX 1 3epHOO000BUX KYJIBTYp , MOKHA PO3paxyBaTh OCHOBHI KIHEMAaTU4HI Ta
JUHAMIYHI TMapaMeTpu 3a JOMOMOTOI0 SKMX MOXKHAa BHUTOTOBUTH peabHY
KOHCTPYKIIIIO IMOCIBHOT MaIlTMHH.

CnuCcoOK BUKOPHCTAHUX JKepeJl
1.AnanTuBHi cucteMu 3emiepoOcTBa: miapyunuk. / 3a pea.. I'ynzs B.IL. (I'yass
B.I1., IyBap [.A., FOuuk A.B. ta in..) — K.: «IlenTp yuboBoi miteparypu», 2014. —
336 c.

CHEOIAJII3OBAHE ITPOI'PAMHE 3ABE3IIEYEHHSA
CIJIbCBKOI'OCHOJAPCHKOI TEXHIKH HA IMTPUKJIAI KOMITAHII

JOHN DEERE

baouu 1.B.

acUCTEeHT Kadepu arpoiHxKeHepii

Ta aBTOMOOUIBHOTO TPAHCIIOPTY

Ilonmascwkuti 0epaicasHull azpapruil yHieepcumem

m.Ilonmasa, Ykpaina

udporizaliis CLILCHKOTO TOCIOAAPCTBA € TJI00AJIBHOI TEHJACHINIEI, sKa
OXOIUTIOE BC1 €Tanu arpOBUPOOHUYOTO MHUKIY — BiJl MIATOTOBKUA IPYHTY 110 300Dy
Bpokatro. Kommanis John Deere, sk omuH 13 CBITOBUX JiJIepiB y BUPOOHHUIITBI
CUTbCHKOTOCTIONAPCHKOT TEXHIKM, AKTHBHO pO3po0Jisie Ta BOPOBAIKYE HU(PPOBI
pIIIICHHS, 10 JO3BOJIAIOTH arpapisiM BHKOPHUCTOBYBATH PECYPCH palliOHABHIIIE,
3HMDKYBATH BUTPATH Ta MiABUIIYBaTH BPOXKAHHICTb.

BaxxnuBy ponb Ha CydyacHOMY €Talli pO3BHTKY arpOIpPOMMCIOBOTO KOMILICKCY
BiJIirpae creliagizoBaHe mporpamMHe 3a0e3nedeHHs Ui CUIbChKOrO0 T'OCIOJapCTRBa,
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OJIHaK BOJHOYAC AKTYaJIbHUM 3aJUIIAE€THCS MMUTAHHS SIKICHOI MATOTOBKU ONEPaTopiB
0 Horo e(peKTUBHOrO BUKOpUCTaHHS. B 3B’sa3ky 3 nuMm kommadis John Deere
napajeibHO 3 IHIIMMH BUPOOHMKAMH aKTHBHO PEaji30BY€ CBOi TEXHIYHI PO3POOKH
JUTs OLITBII TOYHOTO Ta MPOJAYKTUBHOTO BUKOPUCTAHHS BIIACHOT TEXHIKH.
[IMoqo KJIIOYOBUX CKIIAIOBUX, SIKI MEPIIOYEPrOBO OMAHOBYIOTH OIEpaTOpU
TEeXHIKH MOXXEMO BUIUIATH TaKi:

1. BupoOHuyi cumyIsTOpH peanbHOi podoTu Ha TexHini John Deere.
3aBISKM €pProHOMIYHOMY pO3paxyHKy OpraHiB KepyBaHHS B KkaOiHi omeparopa
3’SBUJIACh MOJKJIMBICTh BIJOOpPAa3UTH BCl €JIEMEHTH KEpPyBaHHS AaHAJOTIYHO B
mporpaMHOMY 3a0e3ledYeHHi, K€ JOCTymHe Ha odimiitHoMy caiTi kommanii John
Deere, ne B UU(QpPOBOMY BUIJISII MNPEACTABICHUN CHUMYJISATOP IJUCIUICIO 31 BCIMA
GYHKIISIME peaTbHOr0 TpakTopa, KoMOalHa 4M 1HIIOT CAaMOX1HOI TeXHIKU. 3aBAsSKU
gyoMy OyJIb XTO 3a KOPOTKHH TEpPMIH 3MOXK€ OIAHyBAaTH BCI TEXHIYHI acCHeKTH
yHOpaBiiHHSI 00paHuM 3pa3koM TexHiku John Deere.

2. JliarHOCTHKA Ta KOHTPOJIb Y TUCTAHIIMHOMY PEXKUMI.
MOHITOPUHT BCIX CUCTEM Ta BY3JI1B B peajbHOMY 4aci yepe3 J0JaToK B TenedoH1 abo
KoM 'totepl. 30ip TENeMETPUYHUX JaHUX: OOEepTH JBUTYHA, BUTpaTa NaJbHOTO,
TEeMIlepaTypa, pIBEHb TEXHIYHHUX PIJUH, TOTOBHICTH 10 POOOTH, MPOIYKTUBHICTD,
BIJICTE)KEHHSI TE€OIO3UIi Ta KOHTPOJb JIarHOCTUYHUX KOJIB 110 Ja€ 3MOTYy
MIPOBOJIUTU JIIaTHOCTHKY B PEAJIbHOMY Yacl Ta PErNIAMEHTYBAaTH POOOTY KOXKHOI
OJIMHUIIl TEXHIKM HE€ 3YNUHAIYM Npouec poOOTH TUM CaMUM MIABUILYIOUU
€(eKTUBHICTh BUKOPHUCTAHHS MAIIMHHO-TPAKTOPHOTO TAPKYy.

3. IligkmoueHHss o xmapoBux 0a3 ganux Ta nocayr John Deere Operations

Center.

Kaprorpadysanns mosiB, aHaii3 BUKOHAHUX pPOOIT Ta IUIAHYBAaHHS HACTYIHUX 3
MOJAIBIIIMM 3BITOM ITOA0 KOXKHOT'O TOJIS Ta KOXKHOI TEXHOJIOTIYHOI orepailii, aHami3
CTaHy MalllWH, TJIaHYBaHHS MEPIOAUYHOTO OOCITYTrOBYBaHHS 3TiAHO PETJIaMEHTY
3aBOJIy-BUPOOHUKA. AKTyalbHUM € TaKOXX MOXJIMBICTh KEPYBATH TalMIHTOM POOIT,
3BAXYIOUM Ha peaslii yKpaiHCbKMX arpapiiB  moao oOMeXeHb pPoOOTH B
KOMEHJIAaHTCbKY TOJMHY a0o0 TMiJg dYac TMOBITPSHUX TPUBOT, SKI 3yMOBIIOIOTH
MEPENKO B POOOTI HABITAIIMHUX CHUCTEM TeXHIKH. KpiM IbOro MiATPUMYETHCS
NOCTIMHUI 3BOPOTHIA 3B’S30K uepe3 AojJaTok 13 kommadiero John Deere s
MIBUAKOTO OOMIHY aKTyaJbHOIO 1H(POpPMALIEI0 IO TEX ONTUMI3ye Oe3nepepBHUN
MpOIIEC BUKOPUCTAHHSI TEXHIKH, TaK sSIK AWiIep abo cepBiCHA Ciyk0a BiJJaIeHO
MOXYTh TOOAUUTH T€ came, 1110 i onepaTop B KaOiHi.

Tak, gucTaHmiiiHa 1arHOCTHKA TeXHIKKM John Deere eKOHOMUTH Yac, 3MEHIIYE
OpOCTOT TEXHIKM Ta 3abe3leuye BHCOKHI pIBEHb CEpPBICY HaBITh Y BIIJAJICHHUX
palioHax.

[Ipo mepeBaru BUKOPUCTAHHS MPOTPAMHOTO 3a0€3MeUeHHS: TPOrPaMHIi PIIICHHS
CYy4acHOTO THITY PO3IIMPIOIOTH OCBITHI MOKJIMBOCTI, CKOPOUYIOTh MEPIOJ aganTarrii
OTIepaTOPiB 10 HOBOI TEXHIKH, 3HI)KYIOTh YHHHUK JIFOJICBKOI IIOMUJIKHA Ta CIPHUSIOTH
CTaJIOMYy TEXHOJOTIYHOMY PO3BUTKY TOCIIOAAPCTB.

OTxe, BIPOBAKEHHS CIIELIATI30BAHOTO TMPOTPAMHOTO 3a0€3MeUYeHHs s
MIATOTOBKUA KaApiB A0 poboTu 3 TexHikoro John Deere € HeBiI'€MHOIO CKJIaJI0BOIO
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€(eKTUBHOTO TEXHIYHOTO MEHEIKMEHTYy Ta BHCOKOI NPOAYKTHBHOCTI arpapHHX
OOEKTIB.

Cnncoxk BUKOPUCTAHMX JIAKepeJt:

1. John Deere. URL: https://www.deere.ua/

2. John Deere. Display and CommandARM™ Simulator. URL:
https://displaysimulator.deere.com/

3. Kypcos C.B. Oco6imBoCTi 3aCTOCYBaHHS BIPTYaJIbHUX CUMYJISITOPIB Y
1JITOTOBII OTIEPATOPIB CLIHLCHKOTOCIIOAAPCHKOT TeXHIKH // TexHiKka 1 TEeXHOJIOT11
AIIK. — 2022. — Ne4, — C. 53-57.

4, Hrushetskyi S., & Linnik, A. (2025). Design features of the largest and
most powerful modern tractors of foreign agricultural production. International
Science Journal of Engineering & Agriculture, 4(2), 84—100.

5. [TnaxotHik O.B. LludpoBi TEXHOOTIi B arpapHOMY CEKTOpi. — XapKIiB:
YAAH, 2021. - 192 c.

OCHOBHI CUCTEMMU 3ABE3IIEYEHHS BE3IIEKU PYXY HA
HIAITPUEMCTBAX ATPAPHOI'O ITPOPLJIIO
baouu 51.B.
acucTeHT Kadenpu
arpoiHkeHepii Ta aBTOMOOUTHLHOTO TPAHCIIOPTY,
Ilonmascwkuti 0epaicasHuli azpapruil yHigepcumem
m.Ilonmasa, YVxpaina

3abe3neueHHs Oe3MeKu pyXy Ha MiAMPUEMCTBAX arpapHOro Npouio € OgJHUM
13 KJIIOYOBUX YHMHHHMKIB €(EeKTUBHOI Ta Oe3nepepBHOI pPOOOTH TPaHCHOPTHO-
TEXHOJIOTTYHUX TpoueciB. OCOOIMBICTIO arpapHOro BUPOOHUUTBA € BUKOPHUCTAHHS
PI3HOMAaHITHOI TEXHIKM — B1JI TPAKTOPIB 1 KOMOAIHIB 10 crel[iaii30BaHuX MallUH Ta
BaHTa)XHOI'O aBTOTPAHCHOPTY, 1110 MPALOIOTh AK Y MOJI1, TaK 1 HA JOpOrax 3arajJbHoro
KOpUCTyBaHHS. 3a manuMu JlepkaBHOI Ciry>)xOu YKpainu 3 O€3NeKu Ha TPaHCIOPTI,
OpOKY Ha Joporax BimOyBaerbcss moHax 2 Tucsui JTII 3a  yuactio
CIITBCBKOTOCIIOIAPCHKOI TEXHIKH, 3 SIKMX OJM3bKO 15% MaroTh TSOKKI HACTIAKH JUIS
KUTTS 1 30pOB’ s MpariBHUKIB. OCHOBHHUMH MPUYWHAMU aBAPIMHOCTI 3aJIUIIAIOTHCS
TEXHIYHI HECHPaBHOCTI MAaIWH, TEpPeBTOMa BOMIIB, a TaKOXX HHU3bKUI pPIBEHb
oprasizamii pyxy Ha TepuTopii arpomignpueMcTB. CTaTUCTUKA CBIAYUTH, LIO
CBOEYACHE BIPOBAKEHHS CYYaCHUX CHCTEM KOHTPOJIIO, JIarHOCTUKU Ta HAaBUAHHS
NEPCOHANy J03BOJISE€ 3MEHIIUTH KUIbKICTh aBapiiiHUX BUIAJKIB y CEPEAHbOMY Ha
25-30%.

J10 OCHOBHUX CHCTEM, K1 BIIIrPatOTh MPOBIAHY POJIb y 3a0e3MeueHH1 Oe3MeKu
pPYXy Ha arpominpueMCTBAX, BIAHOCATHCS:

1. CucreMa TeXHIYHOr0 KOHTPOJIIO Ta JiaATHOCTMKHM — CBO€YACHA
nepeBipKa TEXHIYHOTO CTaHy MallliH, BUSBJICHHS HECIIPABHOCTEN, KOHTPOJIb PIBHS

TEXHIYHHUX PIAVH, TATBMIBHAX CUCTEM, OCBITJICHHS Ta CUTHATI3aIlli.
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2. Cucrema opranizauiifHux 3axoiB — po3po0JieHHS IJIaH1B-rpadikiB
TEXHIYHOTO 0OCITYTOBYBaHHS, IHCTPYKTaX1 3 O€3IeKH, BeJIEHHs 001Ky TEXHIKHU Ta
epPCOHAIBHOT BIJIMOBIIAIBHOCTI 3a ii eKCIUTyaTaltio.

3. Cucrema indopmaniiinoi mixTrpumMku — Bukopuctanis GPS-
HaBiraiii, muppoBUX KapT, CHCTEM MOHITOPHHTY PyXYy Ta TEJIEMETpii, 110
J03BOJISIFOTH 3HIKYBATH PU3UKH 31TKHEHB Ta MiBULITYIOTh €(DEKTUBHICTD
BUKOPHUCTAHHS MAaITMHHO-TPAKTOPHOTO MapKy.

4. CucreMa miiIrOTOBKHA Ta HABYAHHSA MEPCOHANLY — IOCTINHE
M1BUINCHHS KBasidikalii BOAIIB 1 MEXaHI3aTOP1B, TPEHIHTH 3 TIPABUJI JOPOKHBOTO
PYXY, a TAKOK HAaBYAHHS CYYaCHUM METOJIaM O€3MeYHO1 €KCILTyaTallii TeXHIKH.

5. CucreMa KOHTPOJIIO JOTPUMAHHSI PABUJI 10POKHBOTO PyXy —
perjiaMeHTallsl MBHUIKICHUX PEXUMIB, O€3[I€YHOTO TPAHCTIOPTYBAHHS BAaHTAXIB Ta
MepEMIIIICHHS BEIMKOTa0APUTHOI TEXHIKK B YMOBAX JOPOXKHbBOI IHPPACTPYKTYPH.

BrpoBamkeHHS ITUX CHCTEM CIIPHUSE HE JIMIIE 3HIKCHHIO aBapiiiHOCTI Ta
M1JIBUIIIEHHIO PiBHSI O0€3MEeKH MPAaIliBHUKIB, a i ONTUMI3allli BUPOOHUYUX MPOIIECIB.
3aBAsSKA KOMIUIEKCHOMY TIXO/Y MiMPUEMCTBA arpapHOro npoduTo MOXYTh
JOCSITTA BUCOKHX MTOKa3HUKIB MPOAYKTUBHOCTI 0€3 KON JJIS JKUTTS Ta 3I0POB’SI
JIIOJIEN.

Cnucokx BUKOPHUCTAHUX JIZKEPEJI.

1. JCTY 3649:2022. 3acobu 3a0e3nedeHHss 0e3MeKu T0POKHBOTO PYXY. —
Kwuis, 2022.

2. [Mnaxotuik O.B. Opranizaiiis 6e3neku JOPOKHBOTO PyXy Ha arpapHux
nignpueMcTBax. — Xapkis: YAAH, 2021. - 176 c.
3. Hrushetskyi S., Linnik A. Safety management in agricultural enterprises.

International Science Journal of Engineering & Agriculture, 2024, 3(1), 45-53.

4. Hrushetskyi S., & Linnik, A. (2025). Design features of the largest and
most powerful modern tractors of foreign agricultural production. International
Science Journal of Engineering & Agriculture, 4(2), 84—100.

3. [Mnaxotuik O.B. IudpoBi TexHONOTIi B arpapHOMY CEKTOpi. — XapKiB:
YAAH, 2021. - 192 c.
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3AJIEKHICTD TUCKY COIITHUKA HA BPOXKAHHICTH
CIUIBCBKOTI'OCIHIOAAPCBHBKUX KYJIBTYP HA TITPUKJIAI CIBAJIOK

HORSCH

baouu 51.B.

acucTeHT Kadenpu

arpoiHKeHepii Ta aBTOMOO1IBHOTO TPAHCIIOPTY,

Ilonmascwkuti OepaicasHull azpapruil yHieepcumem

m.Ilonmasa, Ykpaina

EdexTuBHICTH BUCIBY € OJHUM 13 KJIIOUOBUX (DakTOpiB (pOpMyBaHHS BHCOKOI
BPOXKAMHOCTI CUIBCHKOTOCIIOAAPCHKUX KydbTyp. Cepell TEXHIYHUX NapameTpiB
CIBAJIOK 0COOJIMBE 3HAYEHHSI MA€ TUCK COILIHMKA HA IPYHT, aJI)K€ B1J HbOTO 3aJI€KUTh
rJIMOMHA 3arOpTaHHs HACIHHS, PIBHOMIPHICTh PO3NOALUTY B PSAKY Ta SKICTh KOHTAKTY
3 IPYHTOBHM CEPEIOBUIIEM.

3a JaHWUMH JOCIHIJDKEHb TPOBIIHMX arpapHUX 1HXKEHEPIB, BIAXUIICHHS B
ONTUMAJIBHOTO TUCKY comrHuKa Ha 20-30% Moke 3HU3UTH CXOXKICTh HaciHHA Ha 10—
15%, a BpoxaitHicTh KyJnbTyp — Ha 5-12%. Ha cydacHomMy erami pO3BUTKY
arpapHOro BUPOOHMIITBA BAKJIMBUM 3aBAAHHSIM € BUKOPUCTAHHS TEXHIKH, SKa
3a0e3neyye TOUHE peryIroBaHHs OTO MapameTpa.

CiBanku xommnanii Horsch, sik oauH 13 CBITOBUX JifiepiB y raiay3l TOYHOTO
3emiiepoOCTBa, 00JIa/IHaHI CHCTEMaMH T1IPaBIIYHOTO PETYJIOBAHHS TUCKY COITHUKA
Auto Force.

Pucynok 1. - Cucrema aBTOMaTH4HOTO A0KUMY colHuka AutoForce
[le mo3BoMsiE€ amanTyBaTH HAJAIMITYBAHHS arperary /10 Pi3HUX THUIIIB IPYHTIB Ta
yMOB BoJioroz0epeskeHHs. [IpakTuyHi JOCHITKEHHS BKa3ylOTh, 110 ONTUMAILHUN
TUCK cucteMoro Auto Force Ha comHuk 3abe3neuye HalKpail yMOBU Ui O1IbIIOCTI
3€pHOBHUX KYyJbTYpP, TOAl AK MiJBULICHUA TUCK MPU3BOIUTH 10 YIIUIFHEHHS IPYHTY 1
3MEHILIEHHS JOCTYIHOCTI BOJOTH JIJIsl MPOPOCTKIB.
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@ ud

PucyHnok 2. — Pe3yabTaT po3BUTKY POCIHH 13 BUKOPUCTaHHAM cucteMu AutoForce
(a), Ta 6€3 Bukopuctanus (0).

B nanomy npukimani 6aurmo, 110 Mpu BUKOPUCTAHHS BUCIBHOTO amapary i3
cuctemoro AutoForce (a) oTpuMy€eMoO oNTUMaNbHE TPUTUCKHE 3YCUIUIS a OTXKE 1
onTUMaJIbHY TNIMOMHY BUCIBY HaciHHs. [1lo0 3Bu4aitHoro BuciBHOTO amapary (0),
JBOPYY MAEMO ONTUMAJIbHE IPUTUCKHE 3yCUIUISA 1 ONTUMAJIbHY ITMOUHY BUCIBY, Y
[EHTP1 MaJIMM TUCK COLTHUKA TUM CaMHUM B110yBa€ThCs MOBEPXHEBUH BHUCIB,
MpaBoOpyd — HaAMIpHE TPUTHCKHE 3yCUIUISA, OTPUMYEMO TIEPEYIIUIbHCHHS TPYHTY.

KiTtouoBi acriekTH BIUTMBY THCKY COITHHKA HA BPOXKAWHICTh MOYKHA
y3arajJbHUTH HACTYITHUM YHHOM:

1. ONTHUMAJIbHUM TUCK CHPHSIE PIBHOMIPHOMY PO3MIILLIEHHIO HACIHHS 1
JIPYKHUM CXOJIaM;

2. HaJIMIpHUI TUCK 30UIbIIY€E EHEPro3aTpaTH, YIIIIbHIOE IPYHT 1 3HUKYE
BPO>KalHICTb;

3. HEJIOCTATHIN TUCK MPU3BOAUTH 10 HEPIBHOMIPHOI ITMOWHU BUCIBY 1
BTpaTH YaCTUHU BPOXKAIO.

OTxe, BOPOBAKEHHS TEXHOJIOT1i TOYHOTO KOHTPOJIIO TUCKY COITHUKA
AutoForce y ciBankax Horsch € BaxiIiBuM KpOKOM J0 1HHOBAIIMHOTO PO3BUTKY
arpapHoOTro CEKTOPY, OCKUIHKM BOHU 3a0€3MeUyI0Th KOMIUICKCHE ITiABUIIICHHS SKOCTI
MOCIBY Ta CTBOPIOIOTH MIEPETyMOBH JJIS CTAJIOTO POCTY BPOXKAMHOCTI.

CnMcoK BUKOPUCTAHMX JKepeJI:
1. Horsch Maschinen GmbH. Precision Seeding Technology. -—

Schwandorf, 2023.

2. Kypcos C.B. BriiuB mapameTpiB BUCIBHUX arperariB Ha BPOKalHICTb
3epHOBUX KynbTyp // Texnika 1 texnonorii AIIK. —2022. — Ne5. — C. 47-52.

3. Hocmimxenass HAAH VYkpaiau 1moj0 BIUIMBY MapaMeTpiB BHCIBY Ha
CXOXICTb 1 BpOKaUHICTh KyJIbTyp. — Kuis, 2023.
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OCOBJIMBOCTI TPACHHOPTYBAHHSA ATPOTEXHIKHA 1OPOI'AMUA
3ATAJIBHOI'O KOPUCTYBAHHSA

baouu 51.B.

acuCTeHT Kadenpu

arpoimkeHepii Ta aBTOMOOUIBHOTO TPAHCIIOPTY,
Ilonmascwvkuti 0eparcasHuli azpapruil yHigepcumem
m.lonmasa, YVxpaina

3 moYaTKOM IMPOBEJEHHS CE30HHUX POOIT B arpompoOMHCIOBOMY KOMILIEKCI
30UTbIIY€ETHCSI TOTIK  CLUIBCBKOTOCHOJAPChKOI TEXHIKM HE TUIBKM B MeXax
MiANPUEMCTB, a ¥ Ha JOpOrax 3arajlbHOr0 KOPUCTYBaHHS. 3 ypaxyBaHHSIM
30UTbIIEHHST TTOTOKY TexHiku B 2021 pomi Oyno BumymieHo Yka3 BepxoBHoi Paau
VYkpainu, KUl 3a3HayaB, M0 BCS CUIBCHKOIOCIOJAPChKA TEXHIKA, SIKa BXOJUTH 10
yycia HerabapuUTHHX, Ma€ TPaBO Ha I[E€PECyBaHHSA JOpOTaMU 3arajbHOro
KOPUCTYBAaHHS JIMIIIE TMPHU HASBHOCTI BIAMOBITHOTO J03BOJy Bia HarmionansHOT
[Tomiuii. Pe3ynbraToM IIbOTO 3aKOHOAABUOTO AKTy CTajl0 IITpa(yBaHHS BEJIHUKOI
KUTBKOCTI yKpalHCBKMX arpapiiB Ta ix MacoBi mporectd. He3agoBoseHicTh
MIPEACTABHUKIB CUILCHKOTOCIIOAAPCHKOI Taiy3l NIpH3Bela J0 CTBOPEHHS HOBOTO
3aKOHOIPOEKTY, SIKWWA HAaroJIollyBaB, IO NpPH JTOTPUMAHHI pAay NpaBuil, OLIbIIE
HEMae HeoOXIJHOCTI OTpPUMYBATH JO3BUI Ha TIEpeBE3€HHs HerabapuTy Bij
HauionaneHoi mnomimii. Tomy 31 TpaBus 2022 BepxoBhoto Panoro VYkpainu
niaTpumano 3akoHonpoekT Big 05.10.2021 Ne6070-1, mio 3HIMae CynepedyHOCTI Mk
HOPMAaTUBHUMHU aKTaMH Ta HaJa€ MOXJIUBICTh MEpPEeCyBaHHS BEIMKOTaOApUTHOI
TEXHIKU JOPOTraMu 3a MeXaMU CUJI, CEIUI, MICT 0e3 103BoJ1y HallioHanbHO1 moJiiii.

CraHOM Ha CBHOTOJHI TapaMEeTpH, 3a SIKUMHU BU3HAUAETHCA HETa0apUTHICTh
CUTbCHKOTOCTIONIAPCHKOT TEXHIKHM TPHU PYyCl JOpOraMu 3arajbHOTO KOPUCTYBaHHS,
BcTaHOBJeHI [IpaBumamMu  [OpOXHBOTO pyXy VYKpaiHM Ta  BiJMIOBITHUMU
HOPMaTUBHUMH JIOKyMEHTAMHU.

OCHOBHI TpaHWYHI pO3MIpU TPAHCHOPTHUX 3aco0iB (0e3 CcheriagbHOro
JTI03BOJTY ):

UpuHa — HEe OubiIe 2,6 M;
BHCOTA B1J] HOBEPXH1 AOpOoru — He Oublie 4,0 m;
JOBKHHA (Pa3oM 13 MpUYEnoM) — He OLIbIIe 22 M;
¢akTnuHa maca — He Oubiie 40 T (I okpemMux BumajakiB — 44-46 T,
3QJIEKHO BiJ KUJIBKOCT1 Oceil);

- HaBaHTaXXEHHs Ha Bich — y Mexkax 10—11 T (3anexxHo BiJ AOpPOTH).

Oco0MBOCTI AJIs CIIBIOCHTEXHIKHU:

barato BumiB TexHiku (KomOaiiHM, OOMPHCKYBadi, CIBAJKH, KyJIbTHBATOPH)
MaloTh IIUPUHY TOHAJ 3 M, a MOACKYIU 5—6 M 1 OuiblIe. Y TaKOMY BUIIQJKy BOHH
odiriitHo BBaXxkaroThcsi HerabaputHuMU. [Ipu mepeBe3eHHI Takoi TEXHIKM MOTpiOeH
CHeIlaJIbHUN JO3BIT Ha pPyX HErabapuTHUX Ta BEIMKOBAaroBUX TPAHCIOPTHUX
3aco0iB. Y psal BumaakiB mnependadenuit cynpoin Hamionansnoi Ilomimii a6o
aBTOMOOLUTIB MPUKPUTTS. SIKIIO TEXHIKA MEPEBO3UTHCS Ha Tpasli YU HU3bKOPAMHOMY
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HaIIBIPUYEI, 10 PO3PaXyHKIB O€pyThCs pO3MIpPH pa3oM 13 IIIaTGOPMOIO.

Oco0MuBOCTI IEPEBE3CHHSI CLIILCHKOTOCIIOIAPCHKOT TEXHIKH:

- CamocrtiifHuil pyX JOpOTaMH 3arajibHOTO KOPHUCTYBAHHS JTO3BOJISETHCS
TIJIBKU Y CBITJIMH Yac J100W Ta 3a YMOBH CIIPABHOCTI OCBITJIFOBAJIbHUX 1 CUTHAJIBHUX
pUIAIIB;

- Mamuaun mUpUHOK TOoHaA 3 M MaTh OyTH oOJagHaHI CHUTHATHHUMH
IUTaMU/3HaAKaMHU Ta TPOOTMCKOBUMHU MasTdKaMH;

- PyX 3MiiICHIOETBCS TIPABOIO CMYTOI0 3 MAKCUMAJILHO MO>KIIUBOIO IIBUJIKICTIO,
SIKa HE CTBOPIOE MEPEITKO/I IHIIIUM YIaCHUKAM PYXY;

- Skmo TpaHcmOpTHUN 3aci® pyxaeThcs 31 MBHAKICTIO MeHine 30 Km/Ton,
oTpiOeH aBTOMOO1Ib MPUKPUTTS (TIONepery abo 1mo3any);

- 3a00poHEHO pyXaTHucs B YMOBax OOMEXEHOI BHAMMOCTI (TyMaH, CHUJIbHUMN
JIOIII, HIYHUH Yac);

- IlepeBe3eHHs TeXHIKM Ha Tpaji (HU3bKOPAMHOMY HAaIiBIPUYENi) BUMarae
3aKpITUICHHS BAHTAXY BIAMOBIIHO 10 TIPaBUII OE3MEKHU.

Otxe, Oe3neyHe W e(EeKTUBHE TPAHCIIOPTYBAHHS AarpoTEXHIKK MOTpedye
KOMIIJIEKCHOTO MIJX0/y, 110 MOE€JHY€E TEXHIYHI, OpTraHi3alliiiHi Ta MpaBoBl 3aX0/AH, a
TAKOXX TapMOHi3allli HalllOHAJBLHUX HOPM 13 €BpPONEHCHKUMHU cTaHmapTamu. lle
3a0€3Me4YnTh SK PO3BUTOK CUIBCHKOTO TOCHOJAPCTBA, TaK 1 MIABUIICHHS PIBHA
0e3MneKy Ha IOpOTax 3arajbHOTO KOPUCTYBAaHHH.

Cnucokx BUKOPHUCTAHUX JIZKEPEJI.

1. ACTY 3649:2022. 3acoOu 3a0e3neueHHs O€3MeKH TOPOKHBOTO PyXy. —
Kwuis, 2022.

2. JNlepxaBHa cmyx0a VYkpainu 3 Oe3leku Ha TpaHCHopTi. MeTtonuyHi
peKOMeHaIlli MO0 TEePEeBE3CHHS BEIMKOTra0apUTHUX 1 BEJIMKOBArOBUX BAHTAXIB. —
Kwuis, 2021.

3. MinictepcTBO 1HPpacTpykTypu VYKpaiHu. Po3’sCHEHHS MWOA0 MOPSAKY
NepeBE3CHHS CIIILCHKOTOCTIONAPCHKOI TEXHIKH JOPOTaMH 3aralIbHOTO KOPUCTYBaHHS

[Enextponnuii pecypc]. — Pesxxum noctymy: https://mtu.gov.ua
4. KpaBuyk C. M. Tommyx B. [. Opranizamis mnepeBe3eHHs
BEIIMKOrabapuTHUX Ta HerabapuTHUX BaHTaxiB. — KuiB: HAY, 2019. — 156 c.
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ISOBUS — KVIIIOYOBA TEXHOJIOI'TA B CYHACHOMY TOYHOMY
SEMJUIEPOBCTBI
baouu 51.B.
acuCTeHT Kadenpu
arpolHKeHepii Ta aBTOMOO1IBHOTO TPAHCIIOPTY,
Ilonmascwvkuti 0epaicasHull azpapruil yHieepcumem
m.Ilonmasa, Ykpaina

CydacHe CUIbCBKE TOCIOAAPCTBO XapaKTEPU3YEThCS BHUCOKHM PIBHEM
MexaHizamii Ta nudposizarii BUpoOHUYUX mporeciB. OMHUM 13 KIIOYOBUX HAIPSMIB
PO3BUTKY arpoTEXHOJIOTIM € BIPOBAIKEHHS YHIBEPCAJbHUX CHUCTEM YNPABIIHHSA
CLITIbCBKOTOCTIOJIAPCHKOI0 TEXHIKOIO Ta 1i HaBICHUM OOJaJAHaHHSAM. TpaauiiiitHo
KOK€H BHUPOOHHMK BHKOPHCTOBYBAaB BJIACHI 1HTEp(EicH Ta MPOTOKOJU 3B’SI3KY, IO
MPU3BOJMIIO 10 HECYMICHOCTI Ta YCKJIaJIHIOBAJIO IHTErpallilo B €IUHY cucteMy. Lo
npobiemy Bupimrye MixkHapoauuid cranaapt [ISOBUS (ISO 11783), sikuii 3a0e3neuye
yHi(iKaIio 00OMiHy JaHUMU MK TPAKTOPOM Ta HABICHUM OOJIaHAHHSM HE3aJIEKHO
BiJl OpeHly BUPOOHUKA.

ISOBUS — 1e BiAKpUTHI KOMYHIKAIITHUN MPOTOKOJ, IO IPYHTYEThCA Ha
muHi CAN (Controller Area Network) 1 periiamenTye craHaapTU30BaHy CTPYKTYPY
CJIEKTPOHHOI ~ B3a€MOJIl MDK €JE€MEHTaMH CLIbChKOTOCHOJAPCHhKOI  TEXHIKH.
Bukopucranns ISOBUS no3Bouisie:

. 3a0e3neunTH cyMicHICTh «plug and play» mix TpakTopom 1 Oyib-

KM HaBICHUM 3HAPSISIM;

Texnonoria Plug and Play (PnP), abo «migkmioum Ta mpaiiroit», 103BOJISIE
KOMIT'FOTEpAM aBTOMATHYHO pO3Mi3HABAaTH Ta HAJAIITOBYBAaTH HOBI amaparHi
MPUCTPOI MiCIIA X TAKIIOYEHHS, YCyBalOUM HEOOX1/IHICTh B PyYHOMY HajallTyBaHHI
npaiiBepiB a00 KOHQIryparii.

. 3BECTU KEpyBaHHS JI0 €IMHOro yHiBepcanbHoro tepminana (UT) y

KaOiHI TPaKTOpPa, 3aMICTh BUKOPUCTAHHS YUCICHHUX JAUCIUIEIB Ta MyJIbTIB;

VYuiBepcansuuii TepMminan (UT) B TpakTopi - 1ie komrnoHeHT cuctemu [ISOBUS,
SKUW JIO3BOJISIE TPAKTOPY B3AEMOJIATH 3 PI3HUMH HABICHUMH 3HAPSAIISMU,
He3aJeHO BiJ ixHboro BupoOHUKA. UT 3abesneuye enuHuil iHTEpdeiic s
YOPABJIIHHS HABICHUM OOJIA[IHAHHSIM, 1110 CIIPOILLY€E POOOTY 3 PI3HUMHM 3HAPSAASIMU Ta
NiABUILY€E €(PEKTUBHICTD CUTbCHKOTOCIOIAPCHKUX POOIT.

. HIJBULIUTH €PrOHOMIKY POOOYOro Miclisl OrepaTopa, 3MEHIIUTH

Yyac Ha MepeHaNaroPKeHHS TeXHIKY;

. IHTerpyBaTu  OOJAAHAHHA 3  CHUCTEMaMH  TNPEHU3IHHOTO
3emMiIepoOCTBa.

VYropasniHHg HaBicHUM oOnagHanHsM dYepe3 [SOBUS oxommioe mumpokwii
CHEeKTp (yHKIIH: BiA aBTOMATHYHOTO HAJAIITyBaHHS pPOOOYMX MapameTpiB 1
pPEryJIOBaHHS HOPM BHECEHHS [0 CEKIIMHOrO BIAKIIOUEHHS CIBAJOK UM
OOMPUCKYBaYIB Y 30H1 IEPEKPUTTS.

VY npaktuuHomy 3actocyBaHHi ISOBUS cripusie 3Ha4yHIN €KOHOMII pecypcCiB:
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3MEHIIYEThCS TIEpPeBUTpaTa HACIHHS, NOOpUB Ta 3ac0o0IB 3aXHUCTy POCIHH, IO
OJIHOYACHO 3HI)KY€ BUPOOHUY1 BUTPATH Ta €KOJIOTTYHE HABAHTAKEHHS HA JOBKIJUIS.
Kpim Toro, yHiikoBaHa cucrtema 300py Ta mepeaadi JJaHUX BIIKPUBAE MOKIMBOCTI
JUISL aHaJ3y MPOIYKTUBHOCTI TEXHIKH, IJIaHYBaHHS TEXHIYHOTO OOCIYyrOBYBaHHS Ta
iHTerpaiii B udpoBi maTGopMu yIpaBiIiHHS TOCIIOIAPCTBOM.

[Momanemmii posutok Texuosorii ISOBUS mnepenbauae posmupenHs ii
MOXJIMBOCTECH y HampsiMi aBTOMAaTH3allli Ta aBTOHOMHOTO KEpyBaHHSA. 30Kpema,
BIIPOBAKY€Thcsl HOBUM piBeHb cTannapTiB TIM (Tractor Implement Management),
KU JI03BOJIsIE HaBICHOMY oOOJaJHaHHIO Oe3MocepelHbO KepyBaTH MHapaMeTpamu
TpakTopa (WIBUAKICTIO pyxXy, obOepramu jBuryHa Tomo). lLle HaOmmxae
arpoBUpOOHULITBO 70 KoHIeniii Smart Farming ta Agriculture 4.0, ne TexHika
3/1aTHA MPaIfOBaTH aBTOHOMHO, 3 MIHIMAJIbHUM BTPYYaHHSIM JIFOIMHH.

Texnonoris ISOBUS € ki11040BUM  IHCTPYMEHTOM JUIsi  CTBOPEHHS
yHIBepCaIbHOI Ta €(EKTUBHOI CHCTEMH YIPABIIHHSI CLUIBCHKOTOCIOIAPCHKUMHU
MallMHaMU Ta 1X HaBICHUM oOyiagHaHHAM. BoHa 3a0esneuye CyMICHICTh PI3HUX
OpeH/IIB, MiJIBUIIYE MNPOAYKTUBHICTb, 3HI)KY€ BUTpATH 1 HEraTMBHUN BIUIUB Ha
JOBKULJISL, CTBOPIOE OCHOBY JUIsl 1HTerpamii 1u@poBUX TEXHOJIOTIH Yy CLIbChKE
rocrogapctBo. [lonansmmii po3surok cranaapty ISOBUS BijnkpuBae nmepcreKTUBH
JUTSI BIIPOBA/KEHHS 1HTEIIEKTYaTbHUX CUCTEM KepyBaHHS Ta aBTOHOMHUX MAIIIHH, 110
BH3HAuYa€ HOro CTpaTeriuyHy pojb y MaiOyTHROMY arpapHOTrO BUPOOHUIITBA.

CnucoK BUKOPUCTAHMX JKepeJI:

1. ISO 11783:2017. Tractors and machinery for agriculture and forestry —
Serial control and communications data network. International Organization for
Standardization, Geneva, Switzerland. Ilmaxotnik O.B. Opranizamis 0e3neku
JOPO’KHBOTO PyXy Ha arpapHuX MiAnpueMcTBax. — XapkiB: YAAH, 2021. - 176 c.

2. Bacunenko, I1. M., ITucapenxko, B. M., & Kosans, O. 1. (2021).

[HTEeNneKTYaNnbHI CUCTEMHU YIPABIIHHS CLIHCHKOTOCIIOAAPCHKOI0 TEXHIKOI0. KuiB:
Arpapna HayKa.

3. INaBpumok, B. O. (2020). I{udposi T€XHOJOTIi Y TOYHOMY 3€MJIEPOOCTBI.
XapkiB: XHAY.

4, [Momimyxk, O. M., & Tkauyk, O. B. (2022). «Bukopucranus ISOBUS-
TEXHOJIOT1 y TOUHOMY 3emiiepoOcTBi». TexHika 1 TexHomorii AIIK, Ne3, c. 15-22.

OBIPYHTYBAHHS HANIPSIMKY YOCKOHAJIEHHS KOHCTPYKIIT
MNPUYIITHOI'O POBKNUJAYA 1OBPUB
Binamos /.1O.
OakanaBp 208 ArpoimkeHepis
ITapaaka B.B.
K.T.H., TOIIeHT Kadeapa arpoinkenepii Ta AT
Ilonmascwvkuti depatcasHuli acpapHull yHisepcumem
m.Ilonmasa, Yrkpaina

PoatodicTh TpyHTIB 3aJI€KUTh Hacammepes BiJl 00CATIB BHECEHHSI OPTaHIYHUX Ta
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MiHepalbHUX  100puB. Bucoki 1miHM Ha  goOpuBa  HE  JJO3BOJISAIOTH
CUIBrOCIBUPOOHHMKAM MPHUAO0ATH JOCTATHIO KIJIBKICTH MiHEpalbHHX 100puB. Tomy
MMTaHHS PAIllOHATBHOTO 3aCTOCYBAHHS OPTaHIYHUX JIOOPUB, 0OCITH SKHUX Y 3B'SI3KY 31
CHeIlai3alli€el0 Ta KOHIIGHTPAIl€l0 TBAPWHHHUIITBA 3pPOCTalOTh, 3aCIyTOBYIOTh Ha
Outbmry yBary. Omepailii 3 NpPUTOTYBaHHS Ta BHECEHHS OpraHiYHUX J0OpHUB
€HEpProeMHI Ta MOTPEOYIOTh 3HAYHMUX BHUTPAT Yacy Ta MarTepialibHUX PECYpPCIB.
PamionanpHe ~ BUKOpHUCTaHHS ~ TEXHIYHMX  3acOo0IB  MpU  IPUTOTYBaHHI,
TPaHCIIOPTYBaHHI ~ Ta  PO3MOJAUI  OpraHIYHUX  JOOpUB €  BaXKJIHUBHUM
HApOJHOTOCIIOAPCHKUM  3aBJaHHAM. IXHA JOCTaBKa Ha T0dd  3/iHCHIOETHCA
aBTOMOOUIBHUM Ta TPaKTOPHUM TPAHCIIOPTOM, a BHECEHHS TPAaKTOPHUMHU
TPaAHCTIOPTHO-PO3MOAUIBYUMH arperataMu. B aHuil yac crnocrepiraeTbCsi TCHACHITIS
70 30UTbIIEHHSI BaHTAXOMIAMOMHOCTI PO3KHAA4iB, 3aCTOCYBAaHHSA €HEPrOHACUUYEHUX
TPaKTOPIB.

Crneundika poOOTH HaMiBIPUYEHIB-PO3KUAAUIB - 3MiHA MacH arperary B
MpOLIeCi CIOPOKHEHHS Ky30Ba, 110 BEZe 10 3MIHU CHII, IO JTiIOTh HA XOJOBHIA anapar
TpaKkTOpa Ta PO3KHJauy, 10 3YMOBIIOIOTH 3MIHY OYKCYBaHHSI JBUTYHIB MOTOpIB 1
TOJIMHHOT BUTPATH MaJMBa IBUTYHA.

OmHuM 13 HaNpsIMiB MiABUIIECHHS €()EeKTUBHOCTI 3aCTOCYBaHHS HaIliBIPUYEITiB-
PO3KHUIAYIB OpTraHiYHUX JOOpPUB € 3a0€3MEeUeHHS 3 IXHBOTrO OOKYy cTadimizarii
JOBAHTAXEHHS MPUYIMTHOTO IPUCTPOIO TPAKTOPA.

EdexTnBHE BUKOpHUCTAHHS KOJICHUX TPAKTOPIB Ta CUIBFOCIIMAIINMH, peaji3aiis
3aKJIaJIeHUX Yy HUX MOKJIMBOCTEH BH3HAYAIOTHCS MapaMeTpaMU XOJIOBOI CHCTEMH,
HANPUKIIAJ, XapakTepucTukamu pymiiiB. OCHOBHA mpo0OiieMa, 10 BUHUKAE, B TPOIIECi
eKCIuTyartaiii TpakTopHOoro TpaHcmnopTHoro arperaty (TTA) - me migBuiieHa
VUIUTbHIOKOYA 1 pYHHIBHA JIisl HA IPYHT 4epe3 HaJAMIPHHUHA THCK 1 MPOOYKCOBYBaHHS.
BcranoBiieHo, 110 TpU BUKOHAHHI MOJb0BUX poOIT TTA X010BI CUCTEMU HEraTUBHO
BIJTMBAIOTH Ha IPYHT. BHACTIIOK HETATUBHOTO IIKIATUBOTO BIUIMBY XOJOBUX CHCTEM
Ha I'PYHT CIIOCTEPIraloThCsl TaKl SBUILA:

- CKOPOYEHHS CepeHBOI BPOKANHOCTI CUICHKOTOCIOIaPChKUX KYJIbTYp Ha 15—
25%;

- BHachigok pobotn TTA Ha momi momero 1 ra yrBoproetbes Bin 14 mo 15 1
Uy;

- 30UTBIIIEHHST TMTOMOI Baru rpyHTY B 1,5-1,8 pasu, Beae 10 3pocTaHHS BUTpaT
KOIITIB Ha ii PO3YLIUIbHEHHs, OOpOOKy, 30UIbLICHHS BUTpPATH MalliBa B MeXax
18%.[1].

3 MeTor0 3ano0iraHHs HEraTUBHOMY BIUIMBY PYIUIiB Ha IPYHT Ta KOTO HACIIJIKU
3aCTOCOBYETHCSI KOMIUIEKC 3aXOMAIB IMIOAO BIOCKOHAJICHHS MAIIUMHHO - TPAKTOPHUX
arperartiB Ta CUCTEM OOpPOOKH IPYHTY.

Komrmiekc BkITt09ae Tpy HaPSIMKU:

1. TexHosoriyHe, moJisirae B pallioHami3alii MapHipyTiB PyIIiiB MaIlluH,
3MEHIIIEHH] YHucla MPOXOMAiB, BUKOPUCTAHHS €(QEKTUBHUX IIMPOKO3AXBATHUX Ta
KOMOIHOBAaHMX arperariB, MiHIMi3alii OOpOOKH TIPYHTY, CIOPYPKEHHI MOCTIHHUX
CMYT JJIsl IPOI3y TEXHIKH, BAKOPUCTAaHHI MepEeBaHTaXyBaJIbHOI TEXHOJIOTIT Ta 1H.

2. ArpoHOMIYHE, TIOJNSITa€ y BHECEHHI OpraHiuHUX JOOpUB 3 METOIO
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NPOTUCTOSIHHS HAaBaHTAXXEHHSM, IO YIIUIBHIOIOTh 1 3CYyBalOTh, y JOTPUMAaHHI
SIKICHUX IMOKa3HHUKIB IIPH 00pOOIIl TPYHTY, BIPOBAHKEHHS OIepaliiii po3yijIbHCHHS.

3. KoHcTpykTOpCchbKe, BOHO MOJSATae y BAOCKOHAJIEHHI 3aCTOCOBYBAHOI
TEXHIKM Hacammepel iX pylniB 3 METOI 3HWKEHHS a0o TOBHOTO YCYHEHHS
HIKIJJIMBOTO BIUIMBY HA TPYHT. Y pa3l HEMOXKJIMBOCTI BUKOPHUCTAHHS TEPIIUX IBOX
METOMIB, IIEW HAMPSAMOK 3aJUIIAEThCS O€3aIbTCPHATUBHUM Yy TIHUTAaHHI 3aXUCTy
IPYHTY BiJl IEpEYIIIbHEHHSI.

B nmanwnii yac HaMMEPCIEKTUBHINIMMHA METOJAMHM ITABHUIICHHS TATOBO-3YIITHAX
BJIACTUBOCTEHN TPAKTOpA € METOJIH, SIKi IO3BOJISIOTH KOPUTYBATH MOTO 34YIIHY Macy.

301IbIIeHHS 3YIMHOI MacH MiABHILYE, 3 OAHOTO OOKY, CHIIy TATH, 3 JIPYroro -
3pOCTaHHS BUTPATH €HEPrii Ha MepeMillleHHs 0anacTy, 110 € TO3UTUBHUM MOMEHTOM.

VY pasi po3BOpOTYy TAradya Ha OUIBIIMKM KyT, Y By3Jax OaJaHCUPHOI MiJBICKH
BUHUKAIOThH JTy>K€ BEJIMKI O1YHI HAaBAaHTAXEHHS, 10 BEJIE /IO IHTEHCUBHOTO 3HOCY IIIUH
OasaHCUPHOI IMiIBICKH 1 HEOOXITHOCTI TOCHIJICHHSI METAJIOKOHCTPYKIIIT JaHOTO By3Ja.
Jliist Toro mo6 30epertTd BUCOKY KEPOBAaHICTh TPAHCIOPTHOTO 3ac00y Ta YCYHYTH
3a3Ha4YECH1 HEJOJIKH, MePeHs BiCh OaIaHCUPHOT MiJBICKM BUKOHAHA 3 MOKJIUBICTIO ii
aBTOMATUYHOTO IMiIHOMY MPU PO3BOPOTI TATAUA HA OUIBIIHIMA KYT.

OpHak 11e¥l TpaHCIOPTHUH 3aci0 HE MOXKe 3a0e3MneuyBaTi KEPYBAHHS 3yCUIUISIM,
110 JOBAaHTAXYE, a JI03BOJISIE JIUIIE MIJBUIIUTH JOBrOBIYHICTh 1 HaAINMHICTh POOOTH
OaJlaHCHPHOT MABICKH HAIMIBIPUYEIIA [TPU TOBOPOTI Traya Ha 3aJaHui KyT.

3anpornoHOBaHO PO3KUAA4Y OPTaHIYHUX OOPUB, 1110 JO3BOJISIE 3HU3UTU BUTPATH
eHeprii mpu BHECEHHI OPraHIYHUX JOOPUB Ta MIABUIIUTH HAAIWHICTh HUISIXOM
KOH(irypariii JOBaHTaKyIOUOr0 TUCKY Ha MPUYITHUN TPUCTPIA TpaKTOpa.

Cnmcoxk BUKOPHCTAHMX JKepeJt:

1. TlomoBuu II. MopnentoBaHHS eKCIUTyaTalliiHOT HaBaHTAXKEHOCTI HECYUYHX
cucteM poskugadiB 106pus tumy [IPT — 10 / ITonosuu I1., Ctamkis M.51., JloBOy1
T. // Bicauk XHTYCI'.— Xapkis, 2014. — Bun. Ne 151.— C. 367 - 372.

2.Pubax T. Oui"ka HeCydoi 3JaTHOCTI 1 3aJIUIITKOBOI JOBIOBIYHOCTI MOOILTEHUX
c/r mammH / T. Pubak, I1.ITonosuy // Bicamk XHTYCI'. — Xapkis, 2008.— Burm. Ne
69. -C. 18 - 23.

3.Pubak T. KoHuemniisi NOIIyKoOBOro KOHCTPYIOBaHHSI MOOUIbHOI TexHikH B AIIK
/ Pubak T. ITonosuu II. CtamkiB M. // 3aransHoepKaBHUN MI>KBIIOMYUN HAYKOBO -
TexHIYHUM  30ipHMK  «KOHCTpyloBaHHs, = BUPOOHMUTBO Ta  EKCIUTyaTalis
ciabcbKkorocnoaapcbkux mamuny.— Kiposorpas, 2009. —Bur. Ne 39. — C. 40 — 47.
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IINIAHYBAHHSA POBOTH ITO CEPBICHOMY OBCJIYT'OBYBAHHIO
TPAKTOPA JOHN DEERE 6110B ¥ IIII <AT'POEKOJIOI'ISD»
MHUPTOPOACBKOI'O PAUORHY ITOJITABCBKOI OBJIACTI

boiiko M.O.

3100yBay BUIIOi OCBITH
criemiabHOCTI 208 ATpoiHKeHepisl.
JIsmenko C.B.

K.T.H., JIOIICHT, 3aBiAyBa4 Kadeapu arpoinxeHepii

Ta aBTOMOOLJILHOT'O TPAHCTIOPTY
Inorcenepro-mexnono2ivnul ghaxyivmem

Ilonmascwkuti 0eparcasHuli azpaphuil yHieepcumem

m. [lonmasa, Ykpaina

Y TII «Arpoekonoris» Mupropoacskoro paiiony IlonraBcekoi oOnacTi
OCHOBHI TMOJBOBI POOOTH BHUKOHYIOTHCA TpakTopamMu. A came: BECHSHO-IIOJIbOBI
poOOTH 3aKpUTTS BOJIOTH; KYJbTUBAIls; CiBOA; MOTJSA] 3a POCIMHAMU; 30MpaHHS
ypoXkaro, micias30upaibHU 00pOOITOK IPYHTY Ta iH.

VYci Bumie mnepepaxoBaHi poboTu BHUKOHYe Tpaktop John Deere 6110B.
TpakTop Mae kalOiHy 3 4YyJOBUM OIJIAJIOM, OOIrpiBa4yeM Ta KOHJUIIIOHEPOM.
Ocnamenuit asurynom PowerTech 3 nmanuBHOIO pammoro BUCOKOTO TUCKY. MICTUTh
[TakeT nmst 3amycKy B XOJIOAHY TIOPY poKy (auB puc. 1.).

TexniuHi xapakTepucThku TpakTopa John Deere 6110B mpencraBneni y

Tabmum 1.

Pucynok 1. — ®oto tpakTop John Deere 6110B.

Tabmunsg 1. — Texriuni xapakrepucTuku Tpakropa John Deere 6110B

John Deere 6110B

Poboua Bara — 2100 xr

Po6ouwnii 06’em aBuryna — 4,5 n

3amac KpyTHOrO MOMEHTY — 29 %

Cuctema BropckyBanHss Common Rail

Butpartu npu HoMiHaNBHIN BUAKOCTI —60 J1/XB

CeneKTUBHO-KOHTPOJIBHI KJIallaHu 3 3aHIX

Tppox ToukOBa 3a7Hs HaBicka, kateropis 1

BauraxomigiioMmuicte — 5400 xr

Tun 3uenyieHHsI y MacisHId BaHHI
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Bara tpakropa (6e3 6anactiB) — 4970 xr [TanuBHMiA Oak — 220 1
HIBuakicts — 2,5 - 40 xm/Ton Jliama3oH MOCTiHHOT MOTYKHOCTI

1600-2200 06/xB
['iapaBniuyHa cucTemMa BIIKPUTHHA LEHTP / 3aaniit BBII 6/21 muin, 540/1000 06/x8
MOCTIMHUN TOTIK
Tpancwmicis Powr Reverser 24F/12R JBuryn JD PowerTech E
MakcumanbHa notyxHicTh (97/68EC)114 Howminansna notysxHicts (97/68EC)110 k.c.
K.c. (84 xBT1) (81 xBT)
Makc. kpyTHuii MoMeHT (ipu 1600 ["abapuTu (IMpHHA X BUCOTA X JIOBKUHA)
00/xB.)452 Hm 2210 x 2810 x 4830 Mmm

[InaHoBo-3amo0iXKHA CHCTEMa CEpBICHOIO OOCIyrOBYBaHHS Iepeadayae
000B’s13KOBE TexHiIuHEe oOcimyroByBaHHsa TpakTopa John Deere 6110B micns
BUKOHAHHSI IEBHOTO 00csTy poOit. [1, 2]

CxJtajlanHs pIYHOTO TIJIaHy CEpPBICHOTO OOCIYroByBaHHs TpakTopa John Deere
6110B Bxioyae BU3HAUEHHS KIUIBKOCTI 1 Kal€HAApPHUX CTPOKIB TIPOBEJCHHS
MEpIOIMYHUX CEPBICHUX OOCIYroBYBaHb, PO3paXyHOK 3aTpaT Mpaml 1 KOIITIB Ha iX
MIPOBEICHHS.

[lepioguunicTh a1 TpakTopa John Deere 6110B, Bianosiano 100 motoroaus,
250 wmotoroaun; 500 wmortoroaun; 750 wMotorogun; 1000 wmotoroaun; 1250
motoroauH; 1500 wmotoroaun; 1750 — wmotorogun; 2000 wmotoroauH; 2250
motoroauH; 2500 —motorogun; 2750 — motorogusH; 3000 — motoroaun; 3250 —
motoroguH; 3500 — mortoroaun; 3750 — motoroauu; 4000 — moTtoroaun; 4250 —
MmotoroguH; 4500 — wmotoromunH; 4750 — wmotoromuH; 5000 — MOTOrojuH;
HapoOITKy.[3].

BucHOBOK.

1. Po3pobriena cuctema IjiaHyBaHHS TEXHIYHOTO OOCITYyrOBYBaHHS TpaKToOpa
John Deere 6110B Ha miagnpueMcTBl « ATpOEKOJIOTIsD» 3a0€3Mevye YiTKe JOTPUMAaHHS
pEerJIaMeHTHHUX 1HTEPBAIIB 1 BHIB POOIT, IO CHPHUSE CBOEYACHOMY BHUSBIICHHIO Ta
YCYHEHHIO MOTEHI[IHHUX HECTPaBHOCTEH.

2. BripoBaI>KeHHS €JIEKTPOHHOTO KypHaIy 00JIIKY TEXHIYHOTO CTaHy J103BOJISIE
ONTUMI3yBaTH 3alacd BUTPATHUX MAaTepiajliB Ta 3alaCHUX YaCTHUH, 3MEHIIUTH
IPOCTOT TEXHIKHU Ta palioHaiizyBatu Butpatu Ha [IMM.

3. AHamni3 eKCIulyaTalliHOrO HAaBaHTAXXEHHS TPaKTOpa IMOKa3aB, 110 IUIAHOBI
OTJIIIA JOUUIBHO TPOBOJUTH 3 YpaxyBaHHSIM CE30HHUX omepaliid (o6poliTok
IPYHTY, TIOCIBHI Ta 30upanbHi poOOTH), MO 3a0e3leuye MaKCUMaJIbHO €(QEKTUBHE
BUKOPUCTAHHS PECYpPCIB MAIIMHHO-TPAKTOPHOTO TIAPKY.

4. CBoevacHa miarHOCTHKA 0a30BUX BY3JIB 1 arperariB (IBUTYH, TPaHCMICIs,
rizpocucreMa) 3a JOMOMOIOI CTaHAAPTHUX Ta I1HCTPYMEHTAJIBHUX METO/IIB
KOHTPOJIIO 3amo0irae po3BUTKY 3HOITYBaHHS, CKOPOYY€E€ BHUTPATH HA KammiTaIbHHMA
PEMOHT Ta MPOJIOBKYE TEPMiH CITy>KOU MaITUHU.

5. IlepiognuHe HaBYaHHS MEpCOHANY 3 00CIyroByBaHHs TpakTopa John Deere
6110B 3a BHYTpPIIIHIMU I1HCTPYKIISIMH Ta PEKOMEHJIAISIMUA 3aBOJy-BUPOOHHKA
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MOKpAIIy€ SIKICTh BUKOHAHHS PETJIAMEHTHHUX POOIT 1 3HIDKYE PU3HK MOMMJIOK 1] Yac
TEXHIYHOTO 00CIIyTOBYyBaHHS.

6. CTBOpeHHSI Ta MIATPUMKA CUCTEMH MOTHBAIlll TEXHIYHOrO MEPCOHANY 3a
MOKa3HUKAMU CBOEYACHOCTI Ta SIKOCTI BUKOHAHHS PErJaMEHTHUX Omeparliii crnpuse
1BHUIIICHHIO BIAMOBIIAILHOCTI i ONIEPaATUBHOCTI OOCIYTrOBYBaHHS TPaKTOpa.

7. 3ampomoHOBaHAa TMporpama IJIAHOBO-TIONEPEHKYBAIIBHOIO PEMOHTY 13
YJiITKUM TpadikoM poOIT 1 PEeCypCHUM 3a0e3MEUYCHHSM JI03BOJISIE 3HU3UTH CEpeaHl
TOJIMHHI BUTPATHU Ha 0OCIYroByBaHHs TpakTtopa Ha 15-20 % Ta miJBUILIUTH 3arajibHy
POIYKTUBHICTh MAIIMHHO-TPAKTOPHOTO MApKy MiANPUEMCTBA.

CnHcoOK BUKOPUCTAHMX JKepeJI:

1. Mapxkosuu C.I. CucreMu cepBicy arpapHoi TexHIKH. HaBuanbHuil NOCIOHKK
Ui 3700yBaviB  OCBITM BHINMX HAaBUAIBHMX 3aKjajiB 3 creriaibHocTi 208
«Arpoimxenepis, (TexHIYHHMI cepBIC CUIBCHKOTOCHOJNAPCHKOI TEXHIKU)» / YKI.
Mapkosuu C.1., ber3 O.B., M.B. Kpacora - Kponmusanuskuii: LIHTY, 2024. — 262 c.

2. 3akoHoxaBcTBO YkKpainu: IIpo 3arBepmxkenHs lIpaBun HamaHHS mOCHYr 3
TEXHIYHOTO OOCIYrOBYBaHHS 1 PEMOHTY KOJICHUX TPAHCIOPTHUX 3aco0iB /
[Enextponnuii pecypc]. http://zakon.rada.gov.ua/laws/show/z 1609-14. p.

3. TEXHIYHE OBCJIYT'OBYBAHHA https://salo.1i/D85C846.

YJIOCKOHAJIEHHS TEXHOJIOI'TI TPAHCHOPTYBAHHS 3EPHA
CKPEBKOBUM EJIEBATOPOM 3EPHO3BUPAJIBHOI'O KOMBAWHA
Bypaaka O. A.
K.T.H., IOUEHT Kadeapu arpoiHxkeHepii Ta
aBTOMOOUTBHOTO TPAHCHIOPTY, JOLIEHT
Kesaemem A. O.
K.T.H., IOUEHT Kadeapu arpoiHxkeHepii Ta
aBTOMOOUTBHOTO TPAHCHIOPTY, JOLIEHT
Ilonmascwkuti 0epaicasHuli azpapruil yHigepcumem
m. [lonmasa, Yxpaina

B  MonoTmibHO-cemapyBaJIbHUX — CHUCTEMax CydYaCHUX 3€pHO30HMpaibHHUX
KOMOaWHIB JUIsi TPAHCTOPTYBaHHS 3€pHA Ta JPIOHOTO BOPOXY JOCUTH IIUPOKO
BUKOPUCTOBYIOTH CKPEOKOB1 €JIeBaTOpH. 3HAYHHWM TPUBAJIUN TEPMIH BHUKOPHUCTAHHS
TaKUX TPAHCIOPTHHUX CHCTEM B KOHCTPYKUISAX 3€pHO30MpPaIbHUX Ta 3€PHOOYHUCHHUX
MaIllMH Ja€ MOJKJIMBICTh BHU3HAYaTH SIK MEpeBarv, Tak 1 OCHOBHI HEJOJIKHU IOJ0
SAKOCT1 TPAHCIIOPTYBaHHs 3epHa [1, 2].

BigoMumu nepeBaramMu cTajid: BIZHOCHA MPOCTOTA Ta HAIMHICTH KOHCTPYKIII,
BapTICTh BUPOOHUIITBA, TEPMIH BUKOPUCTAHHS Ta MOXJIMBICTh TPAHCIIOPTYBATH BECh
CIEKTpP  CUIBCBKOTOCTIOMAPCHKUX  KYJBTYp, IO  30MpalOThCA  Cy4acCHUMU
3epHO30MpAIbHUMU KoMOaitHamu [4].

Ane mpu 1BOMY JOCHIIKYBaHI CKPEOKOB1 €JI€BaTOpPH XapaKTEPHU3YIOThCS 1
HACTYITHUMHU CYTTEBUMHU HENONIKAMHU: HAsBHICTh MPSAMOTO, OCOOJHMBO MpH
YaCTKOBOMY 3HOCI CKpEOKIB Ta 3BOPOTHOTO CHITy 3€pHa CUILCHKOTOCHOJAPCHKUX
KyJbTYp, HAsBHICTh YaCTUHUW MEXAHIYHO Ta KOMIIPECIMHO MOMIKOKEHOIO 3€pHa
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JETAISIMU €JIeBaTOpa; OJMH HOMIHAJILHUNA PEXUM POOOTH, 110 HE BPAXOBYE CTYIIIHb
3aBaHTaXEHHS MOJIOTHJIBHO-CENapyBaJIbHOI CUCTEMH KOMOailHa 1o 3epHy —
CIIBBIHOILIEHHS MAaCH 3€pHa JI0 JTUCTOCTEOEIHbHOI MacH sika 30UPAETHCS 3 MOJIS.

Tak, Hampukiaa, 3a MPaKTUYHUM JIOCBIJIOM BUKOPUCTAaHHS BITYM3HSIHOTO
3epHo30OupanbHoro kombOaiiHa K3C-9-1 «CnaByTu4», MOXIMBO 3a3HAYWTH, IO 3a
YMOBH 30MpaHHS YMCTUX Bil Oyp’siHIB BUCOKOBPOKaWHUX CLILCHKOTOCIOIAPCHKUX
KyJbTYp MPOTyKTUBHICTH pOOOTH €lIeBaTOpa € HOMIHAIBHOIO JJOCATAE S5 KI/C.

Ane, SKIIO 3epHO30MpaANBbHIN KOMOAWH 3MIMCHIOE 0OMOJIOT HU3bKOBPOKANHUX
M0 3€pHY CUTBCHKOTOCIOIAPCHKUX KYJBTYpP, TO CTYMIHb 3aBaHTAKEHHS CKPEOKOBOTO
eneBaTopa He mepeBuinye B cepeanbomy — 0,15...0,35 Kr/c., BIAMOBIMHO pPEXUM
po0OOTH Takoro eneBaropa BiI0yBA€THCSA 3 MIJBUILIEHUMU €HEPreTUYHUMH BUTpaTaMU
Ta NPULIBUALLIEHUM 3HOCOM pOOOYHMX OPIaHiB.

Hu3ka HaykoBUX JOCHIDKEHb LIOJ0 OOpaHOi TEMAaTMKU BUCBITIEHA Yy HpaLsix
TakuX BugaTHuX BueHUX sk [loropinmit JI. B., Cakyn B. A., Jlucroman I'. E., Ta iH.
[1, 3]. Ane momanplii JOCTIIHKEHHS 3 JaHOT TEMATHKU 3aJUIIAIOThCS aKTyaIbHUMU,
0COOJIMBO 3  ypaXyBaHHSIM  OCHOBHUX  KOHUENI[Il  BOpPOBaJ)KEHHS B
CLIbCHKOTOCIIOAAPChKE BUPOOHULITBO CUCTEM TOUHOTO 3eMiepoOCTBa. 3 OCTAaHHBOIO
3a3Ha4yaeMo, 110 CaM€ B CHCTEMax TOYHOTO 3eMJIEPOOCTBAa IIMPOKO 3aCTOCOBYETHCS
KOHLIETILIIS ABTOMATHYHOI 3MIHU TEXHOJIOTTYHHUX pPEXUMIB po0oTu
CUIBCHKOTOCTIOJAPCHKUX MAILMH B 3aJIEKHOCTI BiJI YMOB BHKOHAHHS ONEpalliiiHUX
MEXaH130BaHUX TE€XHOJIOTIH.

TeopeTHyHO pyX 3epHa MO CKPeOKy eeBaTopa 3epHO30MPAIbHOTO KoMOaiiHa y
BEPXHIil YaCTHHI NPH 3A1MCHEHHI BIALIEHTPOBOTO PO3BAHTAXKEHHS MOXJIMBO OINHMCATH
nudepeHuiiHUM piBHAHHAM. [Ipyu 1boMy HEOOX1IHO BpaxOBYBaTH MOYATKOBI YMOBH
TaKoro pyxy (puc.la).

B —

AV Vi s o 7 iy
K* Sava S

Sy G
| ‘_\_\_h\_\&—‘——_
h\_\_\_\—__‘_‘—‘——
I —

a §)

Ha 3epHuHY Ail0Tb CWIIM: G =mg — Bara 3epHa; N — HOpMajbHa peakuis

. ‘y . 2
TIOBEpXHi; F =kN — cuja TepTs 3€pHUHU IO TYMOBIii moBepxHi ckpeOka; L, =mr" —

UH
BifeHTpoBa cuna imepuii; F,, =kmv — cuna omopy mositps; F,, =2mv — cuna

Kap

Kopiomica.
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JlomaTHUI HampAMOK pyXy — PyX 3€pHa Bropy MO CKpeOKy IMiJ i€ CUIIH
iHepuii. Jludepeniiiine piBHIHHS pyXy Y BeKTOpHIiN Gopmi Mae Burisiy [3]:

m(a’zxa’t2):13m+G+F +F, +F, +F, (1)

Kap

Puc.1 — Po3paxyHKOBI cxemMu MO0 3MIMCHEHHS PYXy 3€pHA y CKPEOKOBOMY
eneBaTopi 3 BIAICHTPOBUM THUIIOM PO3BAaHTAXEHHS: a — cXeMma Ccuil, 0 — cxema
HampsIMKiB pyxy. JlKepeno: yJZOCKOHaJEeHO aBTOpaM SIK MPOJOBKEHHS BIIACHHUX
TOCITKEeHb 3 [3].

a0o:

m(d’xdt* ) =m’x—km dydt —2 fin dvdt ~[ mg cos(~t)+ fing sin(~t) |, ()
3aranpHui po3B’ 30K IU(DEPEHUIHHOTO PIBHAHHS MOKJIMBO 3aIIMCATH Yy BUTIISIL:
X, =Ce" +C,e"” + 4 cos(E—t)+ B sin(&—1). (3)

Jlns BunaiimenHs pospaxynkoBux koegimientis C, ta C, BHKOpHCTaeMo
OYaTKOBI YMOBHU:

_ ((k+2fa))/2+(\/(k+2fa))2 +4@” /2))(—B,sin £ — A4 cosE+r) .
- —Jk+2f0) +40°
N +Awsiné + Bwcosé
—J(k+2f w) +40
B ((k+2fa))/2—(\/(k+2fa))2 +4@* /2))(=B,sin & — A cos E+7)
B _Jk+2f0) +40? B
—Awsiné + Bwcosé
- _Jkr2f0) +40

G

G

sin 1 1
e E=y+y, Ig=—=— TOOTO =arcig 7 .

cos f

J11st 3epHOBOTO CKpEeOKOBOTO efieBaropa 3epHo30upanbHoro kombaiina K3C-9-1
«CrnaByTHu» pIllIEHHS PIBHSHHS 3alUIIETHCS Y BUTIISAIL

X, =(0,01008...0,01149) e 1(0,0123...0,01336) e %)
—(0,001...0,0016)cos((2,588...2,416)-37,07¢) + &)
+(0,0034...0,00318)sin((2,588...2,416)-37,07t).

YMoBa BIJILIEGHTPOBOIO PO3BAaHTAXKECHHS 3€pHAa B TMOBHOMY 00cs31 Oyje
BUKOHAHA, AKIIO 3epHMHA (puc.10), gka B MOMEHT 4acy, KOJHM CKpeOOK Jocsrae
CEKTOpa po3BaHTaXEHHs, MepedyBae 011 1oro oCHOBU — Touku O, BCTUTHE MPONTH
BiJICTaHb 70 ToYku B 3a yac nepemimenHs ckpedka B cektopi BOC.

Yac npoxomkeHHs ckpeokom cektopy BOC MOXKIMBO BU3HAYUTH Yepe3 KYyTOBY
IIBM/KICTh TPHMBIJHOrO Bayly JIAHIFOTOBOI 3ipouku enesaropa (0=37,07 c¢!') Ta 3
ypaxyBaHHSM KOHCTPYKIlli BEpPXHBHOI YaCTHHHW. Tak, HANPHUKIAA, CEKTOP
pO3BaHTaXEHHSI CKpeOKOBOTO ejeBaTopa 3epHo30upanbHOro kombaiiHa y K3C-9-1
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«CrnaBytnu» ckiagae 115°, BIANOBIAHO pO3paxOBaHUW HaMU Yac MPOXOJKEHHS
CKpeOKOM 30HHU BIIIICHTPOBOTO PO3BaHTaXKEHHS BiAMoBiAHO - 0,05 c.

3a pe3ysibTaTaMH TEOPETUYHUX PO3PAXYHKIB HAMU BHU3HAYEHO, IO YMOBH
BIJILICHTPOBOTO  PO3BAaHTAXKECHHS OyJie BUKOHAHO TMIPU  3MiHI [IBUIKOCTI
TPAHCIIOPTYBaHHA B Mexkax 260...360 xs™.

ToOTo B TakoMy BHUIAIKy I 3a0€3TMEUYCHHS MOMJIMBOCTI 3MIHU IIIBUIKOCTI
TPAHCIIOPTYBaHHSI 3€pHa CKPEOKOBUM eJeBaTopaM 3epHO30HMpalbHOTO KoMOaitHa
JOULUIBHO €JIeKTPUYHUI MPUBIJ 3 KOMII IOTEPHUM YTIPABIIHHIM.

OTxe, mojajblle yA0CKOHAIIEHHS SKOCTI TPAHCIIOPTYBaHHS 3€pHA CKPEOKOBUMU
eJeBaTOpaMu 3epHO30UpATHFHUX KOMOAWHIB 3 BIAIICHTPOBUM THIIOM PO3BAHTAKCHHS
MOXJIMBO  3IMCHIOBATH  IIJISXOM  yIPOBAKEHHS  CICKTPUYHOTO  IPUBOIY
TPAHCIOPTHOTO JaHIora 31 ckpeokaMu. Takuil mpuBig Mae MICTUTA KOMIT IOTEPHE
PEryJIIOBaHHS MIBUAKOCTI TPAHCIIOPTYBAHHS 3€pHA, 1110 31HCHIOETHCSI aBTOMATHYHO,
B 3QJICKHOCTI BiJ] YMOB 30UpaHHs BPOXKaro.

Cnncoxk BUKOPUCTAHUX JIZKepeJt:

1. ApteomoB M. II. Ta iH. TexHosoriuHa OJIOYHO-BapiaHTHA CHUCTEMA
MaITMHOBUKOPHUCTAHHS B 3eMJIepoOCTBI Ykpainu. YactuHa 2. : MoHorpadis. Xapkis :
TOB «Ilnanera-IIpiat», 2022. 192 c.

2. Horopimmii JI., IBactok B., Conomaxa O. Jlo mnpakTuuHOi peamnizamii
MOHITOPUHTY IPYHTIB y CHUCTEMI1 TOYHOro 3emiuepooOctBa. Texuika AIIK. 2002. Neo
10-11. C. 8-9.

3. bypnaka O. A., fxin C. B. TeopeTuuni acnekTu mpouecy BiILUEHTPOBOTO
pO3BaHTaXEHHSI 3€pHAa Yy eJieBaTopi 3€pHO30UpaIbHOTO KOMOalHy. BicHuk
Ilonmaecwkoi deporcasnoi akademii. 2017. No 1-2 (84-85). C. 139-143.

4. Burlaka, O., Yakhin, S., Padalka, V., Burlaka, A. (2021). 100 ton za hodynu,
a shcho dali? Porivniuiemo ta analizuiemo kharakterystyky flahmanskykh modelei
vysokoproduktyvnykh  zernozbyralnykh kombainiv. Scientific Progress &
Innovations, (3), 274-288. https://doi.org/10.31210/visnyk2021.03.34.

NEPEAYMOBU BUSABJIEHHSA BTPATHU ITPALE3IATHOCTI
PYXOMMUX EJJEMEHTIB CYYACHUX €EHEPITTOHACUYEHUX MAIINH,
A CAME HUIIIBOBUX BAJIIB.
I'onuapenko O.0.
K.T.H., JIOLIEHT, TOUEHT Kadenpu arpoiHxeHepii
Ta aBTOMOOUJIBHOT'O TPAHCIIOPTY,
Jlazopenko A.l
acucTeHT Kadepu arpoiHxeHepii
Ta aBTOMOOUIBHOTO TPAHCTIOPTY
SApomenko b.M.
acIHipaHT,
Tlonmascwruti deparcasnuii azpapHuil yHisepcumem
m. [lonmasa, Ykpaina

AKTyanpHICTh TeMU. [Ipane3natHiCTh  CLIBCBKOTOCIOAAPCHKOI  TEXHIKH
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BU3HAYAETHCS JIOBIOBIYHICTIO 1 HAIIHHICTIO JeTajed B eKCIUTyaTarii. iCTOTHO
MPOJOBKUTHU KUTTEBUN LUKI EKCIUTyaTallli MalliH, TOJIOBHUM YWHOM, MOXIIUBO 32
PaxyHOK 3aCTOCyBaHHS SIKICHUX JleTajeil, BHUTOTOBJICHHX 3a TMEPEIOBUMHU
TEXHOJIOTISIMH, Y TOMY YHCII 3 €(pEeKTUBHMX MaTepialliB, a TAKOX MPOBEACHHSIM iX
pEeHoBaIlil HE TUIBKH 3 BITHOBJICHHSIM F€OMETPUYHUX PO3MIpIB, ajie 1 BUKOPHUCTAHHIM
3MIIHIOBAJILHUX 00p0o0oK[1].

CiIbChbKOTOCIIOIAPCHKE BUPOOHUIITBO € OJIHIEI0 3 HAMBaXIMBIIIMX Taity3ei
HApOJHOTO TOCIOIapCTBA, 1110 3a0e3Meuye MiIBUIIEHHS] MAaTeplajJbHOTO PIBHS JKUTTSA
HapOJy Ta PO3BUTOK ITPOMHUCIIOBOCTI.

besnepepBHO  3pOCTalOTh  KAaMITAJIOBKIAJACHHA y  CUIBCHKOTOCIIOJAPChKE
MammHOOyAyBaHHsI. CKOpPOYEHHSI TEPMIHIB BUKOHAHHSA TPYAOMICTKHX ONEpaIlii,
3pOCTaroyl arpoTeXHIYHI BUMOTH, 301JIbIIIEHHS! HOMEHKJIATYPH MAILKH 1 3HapsAb, 110
arperatyroThCs, BUKIMKAIOTh HEOOXIAHICTh MOCTIMHOTO BIOCKOHAJICHHS OCHOBHUX
€HEepPreTMYHUX 3aco0iB  CLUIBCHKOTOCHOJAPCHKOrO  BUPOOHUUTBA.  301IBIIECHHS
BUITYCKY CLIIbCBKOTOCHOJAPChKUX MAIINH Mepeadavae mocTiiHe MiABUIIEHHS SKOCTI.

3pocTaHHsl MPOAYKTHUBHOCTI Mpall B CUIBCHKOTOCIOAAPCHKOMY BHUPOOHHUIITBI
HEPO3PUBHO MOB'SI3aH1 3 IHTEHCUBHUM 301IBIIICHHSIM €HEPrOHACUYEHOCT]1 MaIllUH, 110
BUKOPHUCTOBYIOTECSl y CUIbCbKOMY rocnogapctsi. [loTyxkHicTh aABUryHIB csrae 400
KBT.

31 3pOCTaHHSIM €HEPrOHACMYEHOCTI Ta  IIBUJKOCTEH,  IMIJBULIYETHCS
HaAIMPY>KEHICTh POOOTH MAIllMH, iX CHUCTEM Ta arperariB, TOMy KOHCTPYKTOPCBHKI Ta
TEXHOJIOT1YHI PO3POOKH MatOTh OyTH CIPSIMOBaH1 Ha MIABUIIEHHS 1X HaaIHOCTI. [Ipn
IbOMY TEpMIH CIIy>)KOM JIBUTYHIB 1 TpaHCMICIi Mae 30inbmutuch y 1,6—1,7 pa3sa,
xooBuX cucteM y 1,6 paza. Takux pe3yapTaTiB MOXKHA JOCSITH ILISXOM
3aCTOCYBaHHA HOBHUX MaTepiaiiB, MOJIMIIEHHS POoOOYMX MPOLECIB, BAOCKOHAICHHS
KOHCTPYKIIIH, BUKOPUCTAHHSA TMPOTPECUBHUX TEXHOJOTIYHHUX METOIIB PEMOHTY Ta
BIIHOBJICHHSI AeTajeil. 3aBAski LIUM 3axXoJlaM MUTOMa METaJOMICTKICTh JIBUTYHIB
Mozke 3MeHImTHucs 10 20%, a mammms 3arajiom Ha 10%.

["'0710BHOIO PUUYMHOIO BTPATH MPALIE31aTHOCTI JeTallel CLIbChbKOTOCIIOAAPCHKUX
MallH € 3HOIICHHs. Bigka3u i13-3a 3HOIIEHHS B CY4YaCHHUX MAalIMHAX CTAaHOBIISTH
80...90% Bix 3arajpHOI KUIBKOCTI BigMoB. OcoOJMBO BelIMKAa 4YacTHHA B IMX
BIIMOBAax JieTajeH, ki BIAMOBIIAIOTH 3a HAJIIHHY POOOTY BaXJIMBUX BY3JIIB 1 MAIlIWH,
TaKMX SK: IBUTYH, KOpoOKa 3MIHHUX Tiepenad Ta iH. Lle meprm 3a Bce Tina o6epTaHHs 1
JeTall 3HIC KOTPUX MPHU3BOIAUTH JO BHUXOIY 3 JaAy yci€i MamuHU ad0 YacTUHU
arperary[2].

OaHUM 13 TOJIOBHUX HAIpPsIMKIB 30€pEKEHHS Mpale31aTHOCTI IeTajled MallivH 1
arperaTiB € HaHECEHHS 3MIIHIOIOUMX MaTepiaiiB Ha iX MOBEPXHIO B MpOLECI
BITHOBJIEHHS. B 11bOMY I1aH1 OCOOJIMBUI 1HTEPEC BUKIMKAE TEXHOJIOTIUHUN MPOILIEC
BIJTHOBJICHHS 3a JIONOMOTOI0 HAIlJIaB/IIOBaHUX poOiT. HaHeceHHs mapy reTeporeHHoi
CTPYKTYpH, SIBIII€ETbCS HAWOUIbII 1A€aIbHUM ISl pOOOTH B YMOBax BEJIMKHUX
HaBaHTa)KeHb [3].

Buxonsuu 3 ananizy anpiopHoi iHpopmailiii, chopMyIbOBaHO METY Ta 3aBJaHHS
JIOCIIIKEHb.

J17i1 BUKOHAHHS TIOCTABJIECHOI METU HEOOXITHO BUPIIIUTH TaKl 3aBAAHHS:
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- MPOBECTU CTATHCTUYHHWN aHaTi3 MPUYUH Ta XapakTepy BiIMOB NLTIIOBHUX
BaJIiB B €KCILTyaTallii;

- pO3pOOUTH KOMIUIEKCHY METOJIMKY OIIIHKHM SIKOCTI IITIIBOBUX BaJiB, IO
BiTHOBITIOFOTHCS;

- po3poOUTH Ta OOIPYHTYBAaTH METOJ| BIAHOBJICHHS IUIIIBOBUX BaJliB, IO
3a0e3neyye MiHIMI3alliI0 HapyTy Ipu 00poOIL;

- s BUOOpPY e(EeKTHMBHOIO METOMy BIJHOBIECHHS MPOBECTH MOPIBHSIBHI
TEOPETUYHI Ta EKCIepUMEHTaNbHI JOCHI/KEHHS 3 OLIHKH JedopMarii  Ta
HaIPY>KEHb, 110 (POPMYIOTHCS 32 PI3HUX CITOCOOIB BIAHOBJICHHS MUTIITLOBUX BAJIB;

- o0rpyHTyBaTH €(eKTHUBHI MapaMeTpU TEXHOJIOTIYHOTO MPOIECY BiAHOBICHHS
HUTIIOBUX BaJIIB.

Cnmcok BUKOPUCTAHHUX JIKepeJT

1. Skoblo, T. S., Sidashenko, A. I., Romanyuk, S. P., Goncharenko, A. A.,
Owmel'chenko, L. V., & Bantkovskii, V. A. (2020). Specific Features of Structure
Formation in the Course of Modification of the Coatings on Products Made of
Dispersion-Hardened Steels. Materials Science, 55(6).

2. Cipamenko, O. I., Tixonos, O. B., Cko6mno, T. C., Maptunenko, O. /.,
I'onuapenko, O. O., Caiuyk, O. B., ... & Mamnino, B. JI. (2018). IIpakTukym 3
peMoHTY MamuH. Tom 2. TexHonoris peMOHTY MallluH, 00JlaHAHHS Ta iX CKJIAJOBUX
YJaCTHH.

3. Tixonos, O., Pubanko, 1., 'onuapenko, O., & IBuenko, P. (2024). Po3pobOka
TEXHOJIOT1i  BIJIHOBJIEHHS XBOCTOBOI YACTHHU KOPIYyCYy PpI3Ls  JOPOXKHBOI
bpesu. 'ipruui, 6yodigenvri, dopodicni ma meniopamueni mawunu, (103), 64-70.

JIATHOCTHUKA ABTOMOBLJISI HA OCHOBI CTPATETTI. ICTOPISI
OBCJIYIT'OBYBAHb

I'onuapenko O.0.

K.T.H., JIOIIEHT, IOIEHT Kaenpu arpoiHxkeHepii

Ta aBTOMOOUJIBHOTO TPAHCIIOPTY,

Jlazopenko A.L

AcucTteHT Kadeapu arpoiHkeHepii

Ta aBTOMOOUIBHOTO TPAHCIIOPTY

Ilonmascwvkuti OepaicasHull azpapruil yHieepcumem

m. Hlonmasa, Yxkpaina

3araibHe OOCIYyrOBYBaHHS aBTOMOOUIS CKJIQJIA€ThCS 3 TPhOX OCHOBHHX
KOMIOHEHTIB. Lli wacTuHu 30uparoTh iHGOpMAIliI0 BijJ 3aMOBHHUKA, J1arHOCTUYHUM
Ipolec Ha OCHOB CTparerii Ta JOKYMEHTYIOTh PEMOHT. Xia 3arajbHoro
00CITyroByBaHHS MOHA PO3MOUTHTH Ha TaKl MyHKTH:

1. TlouatkoBuii 30ip iH(oOpMalii YacTo 3aBEpUIYETbCA KOHCYJIBTAHTOM 3
oOciyroByBaHHsl (KOHCYJbTAaHTOM) Ma€ MICTUTH J€TalbHy i1H(GOpPMALI0 Mpo
3aHETIOKOEHHS KIIIEHTA Ta BIJIMOBIAHY 1CTOPIIO.

2 IlepeBipka 3aHETIOKOEHHS KJTIEHTA PO3MIOYUHAE MPOIIEC T1arHOCTUKU HA OCHOBI
ctpaterii. TeXHIKH BUKOHAIOTH IIeH KPOK, 1100 MEepEeKOHATHC, 110 MpodiiemMa ICHYE, 1
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10 iXHI PEMOHT 11 yCYHYB.

3. JocmimkeHHs MOXJIHMBOI MNPUYMHM  HANACTh  CIHUCOK  MOXKIIMBUX
HecnpaBHOCTEH. TeXHIK pO3MIMPUTD LIEH CIIUCOK Y MIpY MPOJIOBKEHHS TECTYBaHHSI.

4. TectyBaHHS 30CEpEIUTHCS Ha IMEPENIKy MOXJIMBUX BapiaHTIB. TexHIKH
MOYHYThH 13 MIUPOKUX, MPOCTUX TECTIB, Kl OXOIUIIOIOTH BCIO CUCTEMY ab0 Tpymy
KOMITOHEHTIB. TecTyBaHHs MOCTYNOBO CTaHE OUIbII BYy3bKO CIPSIMOBAaHUM, OCKUIBKU
BOHO TOYHO BU3HAYHUTh MPUUYUHY.

5. PemoHT Oyne BHUKOHYBaTHUCS 3 BUKOPUCTaHHSIM 3alpONOHOBaHUX
IHCTPYMEHTIB Ta peKoMeHAoBaHUX Tmpoueayp. Lle poOutbecs s Toro, 106
3a0e3MeYnTH HaJiHHII PEMOHT Ta TOTPUMaHHS BUMOT BUPOOHHKA.

6. PeMOHT 3aBx1u Mae OyTu nepeBipeHuid. Lle miaTBepaKye, o TEXHIK TOYHO
Ta MOBHICTIO BUKOHAB J1arHOCTHUKY.

PemoHT Mae OyTu 3a70KyMEeHTOBaHUM. TeXHIUYHUN MEpCcOHAN 3000B’SI3aHUIM
BUKOHYBAaTH II€ll KPOK Ha TPOTI31 BChOrO mepioxy peMoHTy. Konm 3ayBakeHHs
KJII€EHTa 3a(IKCOBaHO, TECTH 3a(IKCOBAHO, 1 OCTATOYHA NPOLEIYypa PEMOHTY
3adiKCOBaHa, PEMOHT BBAXKAETHCS 3aJOKYMEHTOBaHUM. [ 1-3]

[cTopist 0O6ciTyroByBaHHS — 11€ IOBHUI MEpeIliK yCiX poOiT 3 00CIyroByBaHHS Ta
PEMOHTY, BHMKOHAaHMX Ha TpPAaHCIOPTHOMY 3aco0l. Icropiro  1IaHOBOTO
00CITyroByBaHHS MO>KHA 3aIlMCaTy B CEPBICHIN KHUXKIII a00 MOCIOHUKY KOPUCTyBaya,
AKUW 30epiraerbcsi B BIAMOBIAHOMY MICTI aBTOMOOUIS. IcTopis 0OCIyroByBaHHS
MOXK€ HaJaTH I[IHHY 1H(OpMAIlil0 TEXHIKaM, sIKi MPOBOJATh peMOHT. BoHa Takox
MOX€ HaJaTH TMOTEHIIMHMM HOBUM BJIACHMKAM B)XMBAaHUX aBTOMOOLUIIB YSIBJIICHHS
PO T€, HACKUIbKK J0Ope 00CIyroByBaBCsi aBTOMOO1LIb. ABTOMOOUIb 3 PETYISPHOIO
1cTOpi€r0 0OCIYyTrOBYBaHHS € TAPHUM MOKA3HUKOM TOT0, III0 BC1 CUCTEMHU aBTOMOO1JIsS
MaJjii BIJAMOBIE 00CTYyroByBaHHs, 1 BAPTICTh aBTOMOOUISI MOKE OYTH BUILIOKO, IiJT Yac
Nepenpoaaxy, B MOPBHSAHHI 3 IHIIKMHA aBTOMOOUISIMH TAKOTO MOJIETIbHOTOPSIAY.

binbuiicte BUpOOHMKIB 30€pIraloTh BCIO ICTOPi0 0OCIYyTOBYBAHHS, BUKOHAHOTO
B iXHIX JWJIEPChKHUX LEeHTpax (Ha ocHOBlI VIN -koay), Ha KOPIOPaTUBHOMY CEpBEpI,
JOCTYITHOMY 3 OYyIb-SIKOTO MEPCOHAIBHTO KOMIT I0Tepa 3 iXHIX HUJIEPCHKUX IICHTPIB.
BoHu TakoX BHKOPHUCTOBYIOTH IO ICTOPII0 OOCITYrOBYBaHHS aBTOMOOUIA MiA dYac
OI[IHKA TapaHTIWHUX TpeTeH31i. ABTOMOOUIb, SKHM HE Ma€ TMOBHOI ICTOpIi
oOCnyroByBaHHs, MOXXE€ HE MaTH TpaBa Ha TapaHTiiHI mperensii. HesamexHi
MalCTepHl1 3a3BWYail BEAYTh 3allUCH TPO BUKOHAHI HUMH peMOHTH. OJHaK, SKIIO
aBTOMOOLIb PEMOHTYETHCS B KUIBKOX MAaNCTEpHSIX, ICTOPII0 PEMOHTY HabaraTo
CKJIQJIHIIIIEC BIJICTEKYBaTH, 1, 3HOBY K TaKW, 1€ MOKE MPHU3BECTH 10 BIJIMOBH B
rapaHTIMHUX MpeTeH3isx. [2-3]

IcTopist 00cyroByBaHHS aBTOMOOLIS MOKe OyTH AYy>Ke HIHHOO ISl TEXHIKA.

3a3Buuyail 110 ICTOPIK0 OTPUMYIOTH 13 3alUCIB  OOCIYrOBYBaHHS, IO
30epiraloTbcs B MaMCTEpHi, AWIEPCHKIA Mepexi, BUPOOHHMKA OPUTIHAIBHOIO
ob6nannanns (OEM) abo eHTpi micis mpoaakHoro odcimyropyBanHs. s indopmariis
4acTO MICTUTh MEPENIIK BUKOHAHUX TMOCIYT Ha aBTOMOOWII, a TAKOX JIaTy Ta Ipooir,
Koiau BOHM Oynu BukoHaHi. He Bci ictopii 0OcimyroByBaHHS MICTATH OJHAKOBY
iHpopMarito. Jleski icTopii MOXYTh MICTUTH JiMIIe 1H(HOPMALIIIO TPO PEMOHT, a 1HIII
BKJIIOUAIOTh YCl 3BEPHEHHsS KII€HTAa Ta BHUKOHaHI 3aBJaHHSI 3 TEXHIYHOTO
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00CITyrOBYBaHHS.

st iHpopmartiss Moxke OyTH Jy»Ke€ KOPUCHOIO TiJ Yac JIarHOCTHUKH MPOOJIEMH.
IcTopist 006CIyroByBaHHs MOXKE JOMOMOTTH TEXHIKaM J1arHOCTYBaTH aBTOMOO1Jb, a
TaK0X MO>kKe OyTH BUKOPHUCTaHA JJIsl 3al1001raHHs JOPOroMy 1yOJIFOBAHHIO PEMOHTY.

IcTopito 0OCIIyroByBaHHS TaKOX MOKHAa BUKOPHCTOBYBATH JUIsl KEPIBHHUILITBA
pEMOHTOM. 3anucu 3 icTopii 00CIyroByBaHHS aBTOMOO1JII MOXKYTh CBIYUTHU TPO TE,
IO KJIIEHT HEUI0JaBHO OyB Ha OOCIYyroByBaHHI, a Temep MOBEPHYBCS 3 HOBOIO
po0JIeMOI0.

L{s HaATO MOLIUpPEHA CUTYallisd 3a3BUYail BUSBISETHCS CIIPUYUHEHOIO TTOMUIIKOIO
miJ 4ac momepeaHboro obciyroByBaHHs. [lim wac pobotu 3 aBTOMOOiIEM, KU
MTOBEPHYBCS MMICJIsSI HEIOJIABHBOTO PEMOHTY, pOOOTY MONEPENHBOI0 TEXHIKA (KUM OH
BiH HE OYyB) CIIIJl PETENLHO NIEPEBIPUTH.

IcTopist 0OCIyroByBaHHSI TaK0XX MOXE MOKa3yBaTH, 10 KJIIEHT MOBEPTAETHCSA 3
TIEIO X MPOOJEMOI0 Yepe3 HECIpPaBHICTh KOMIIOHEHTA. IcTopis Mo)ke BKa3zyBaTH,
KOJIU KOMIIOHEHT OyJI0 BCTAHOBJIEHO, JONOMAraTH KJIIEHTY BIJPEMOHTYBAaTU CBIH
aBTOMOOUIb Ta JONOMaraTH MaiiCTepHl OTpUMaTH OIUIaTy 3a TapaHTIEI0 Ha
KOMIIOHEHT. ABTOMOO1/Ib, SIKMI MOBEPTA€ThCA OULIbILIE OJHOTO pasy Uisl OJHOrO U
TOTO 3K PEMOHTY, MOXE CBIIUYMTH NP0 Te, IO HE JIIarHOCTOBaHA IpolieMa
COPUYMHSE 1[I HECIHpPaBHOCTI. IcTopist 0OCIyroByBaHHsS JO3BOJISIE TEXHIKaAM
BU3HAYUTH, 4i J0Ope 00CiIyroByBaBcsi aBTOMOOLIb. Lle Moxke OyTM Haa3BUYANHO
KOPUCHUM, SKIIO € MiJ03pH, IO NPUYUHOK MNpoOIeMH MOKe OyTH BIACYTHICTb
TEXHIYHOT'0 00CITyrOBYBaHHSI.

CnucoOK BUKOPHCTAHUX JKepeJl
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BIIPOBAJKEHHSI MAILIMHHOT'O HABYAHHS JJIS1 ONTUMI3ALIL
TEXHOJIOI'ITi HAHECEHHS 3AXUCHHMX IOKPUTTIB METOJIOM
HAIIJIABJIEHHSA
I'opronos B.O.
aCHCTEHT Kadeapu arpoimxkeHepii Ta
aBTOMOOIJILHOT'O TPAHCIIOPTY
Turapenko B.€.
3100yBayka BUIIO1 OCBITH piBHs bakanaBp
crietiasibHOCT1 208 ATpoiHXKeHepis
Ilonmascwvkuti 0eparcasHuli azpapruil yHigepcumem
m. [lonmasa, Yxpaina

Y Hamr dYac, MeTOJ HaIUIaBJIEHHS JOCHTh YacTO BHUKOPUCTOBYETHCS JIJIS
HAaHECEHHS 3HOCOCTIMKHX, KOPO3lE-CTIMKHUX Ta apPOCTIMKUX 3aXHCHUX MOKPHUTTIB.
AJle HaXKaJlb JaHa METOJIMKA Ma€ CBOi CYTTEB1 HEOJIKHU.

Bubip HeonTMManpbHUX TapameTpiB MPOILECY MOXKE MPU3BECTH 10 NE(PEKTIB
MOKPUTTS TaKUX SK TOpH, TPIIIMHU Ta BIAIIAPYBaHHS, IO MOXE MPU3BECTH IO
nepepoOIieHHs a00 CIIUCaHHS JeTalleH.

Takoxk CyTT€BUM HEIOJIKOM MOK€ OyTH CKJIAJIHICTh KOHTPOJIIO SIKOCTI MiJ] 4ac
npolecy, agKe TPAAuIIAHUNA METOJl KOHTPOJIO Tependadyae MEepeBIpKYy IO
3aBEPIICHHIO POOOTH 1 YHEMOXKIIMBIIIOE KOPETYBAaHHS MapaMeTpiB MijJ 4ac MpOIECy
MpU HEOOX1THOCTI.

MeToro MOro JOCHIKEHHS € BIPOBAPKEHHS METOJMOJOTII ONTUMI3aIlil
TEXHOJIOTIYHOTO TIPOIIECY HAIUIABJICHHS Ha OCHOBI MAIIMHHOTO HaBYaHHS IS
M1JIBUIICHHS SKOCTI Ta €EKOHOMIYHOI €()EKTUBHOCTI.

JUIst yCHIIIHOTO BIPOBAIKEHHS MOTPIOHO BUKOHATH JIEK1JIbKA 3aB/IaHb:

l. Cucremarn3yBaT OCHOBHI TapaMeTpU MPOLIECY HAIIABIEHHS Ta BXIJIHI
XapaKTEPUCTUKHU TTOKPUTTIB;

2. CTBOpUTH KOMIUIEKCHY 0a3y TaHUX €KCIIEPUMEHTAIbHUX PE3YJIbTaTIB;

3. Bubip Ta HaB4aHHS MOJEJl MAITMHHOTO HABYAHHS JJIsi MPOTHO3YBAHHS
SIKOCT1 MIOKPUTTS HAa ONTUMI3aIli] TPOIIECy;

4. Po3poOka koHUENIIi CUCTEMH peajdbHOro0 4acy JJii MOHITOPUHIY Ta
KOPEKIIii MpOoIeCy Ha OCHOBI MOJIeiei MAIlIMHHOTO HaBYAHHSI;

5. ExoHOMiIYHO OOTpyHTYBaTH BIPOBAIKEHHS MOJCIICH.

[Ticns BOpoBa/pKeHHS JAaHUX MOJEIEH MH OYIKYyeEMO TIEBHI pPE3yibTaTH 1
IepeBaru B MOPIBHIHHI 13 TPaAUIIMHUMH METOJaMH. A came: 3HAYHE IIiBUINCHHS
SKOCT1 TIOKpHUTTIB (OakaHe 3HIKEHHS piBHIO Opaky ckiagae 15-40 % 3a paxyHok
IMPOTHO3YBaHHIO Ta 3aroO0iraHHio JAe(EeKTIB, MIABHUIINCHHS CTaOUIBHOCTI TaKuX
XapaKTepUCTUK TMOKPUTTIB SK TBEPIICTh Ta 3HOCOCTIMKICTH), ONTHUMI3AIisA
TEXHOJIOTITYHUX PEXUMIB (TJIAHY€ThCS BU3HAYEHHS ONTUMAJIbHUX MapaMeTpiB JUIs
KOHKPETHUX Tap MaTepiajiB Ta CKOPOUEHHs Yacy Ha TEXHOJOT14HI PO3pOOKH Ta
nia0ip peKUMIB IS HOBOT'O MaTepiany), aBTOMaTu3allisi Ta KOHTPOJIb Y peaIbHOMY
yaci ( po3poOka CHUCTEMH pPEKOMEHJAIlil JJis oreparopa abo MpsSMOTro YIpaBIIIHHS

34



V BceykpaiHCbka HayKOBO-NpakTU4Ha iHTepHeT-KOH(epeHLisi
«HoBiTHi TexHonorii B AlK: npo6nemu Ta nepcnekTuBu BnpoBaaXeHHsA» (M. MonTaBa, 24 yepBHsA 2025 p.)

napaMeTpamMu OOJIaJHAHHS HAa OCHOBI MPOTHO3iB MOJEJi MAIlMHHOTO HaBYAaHHS Ta
MOHITOPHHT TIPOIIECY Y pealbHOMY 4aci) Ta 3Ha4YHa €KOHOMISI PECYpCIB 32 PaXyHOK
CKOPOYCHHS BUTpAT Ha NIepPepoOKy AePEKTHUX JeTalCH.

OTxe y BHCHOBKY MOXKHA 3a3HAYUTH 10 BIPOBAHKEHHS TEXHOJIOTIH
MAIIMHHOTO HaBYaHHS BiJIKpMBAa€ HOBI MOXJIMBOCTI /ISl TIOKPAIICHHS TEXHOJIOTil
HAIUTABJICHHS 3aXUCHUX MOKPUTTIB, MEPETBOPIOIOYH 11 3 EMIIPUYHOI Ta 3aJIEKHOI Bij
orepaTopa y KepoBaHy, IPOTHO30BaHy Ta BUCOKOE(EKTHBHY.

Cnmcok JliTepaTypHHUX JKepeJ

1. Liu, M., Peng, Q. Q., Huang, Y. F., Zhu, P. T., Luo, X. P., Qiao, Q. S.,
& Wang, H. D. (2023). Influencing factors and process optimization of A125Si
coating prepared by inner-hole supersonic atmospheric plasma spraying. Surface and
Coatings Technology, 464, 129456.

2. Zhang, 7., Wen, G., & Chen, S. (2019). Weld image deep learning-based
on-line defects detection using convolutional neural networks for Al alloy in robotic
arc welding. Journal of Manufacturing Processes, 45, 208-216.

OBI'PYHTYBAHHS BUKOPUCTAHHSI MOJIEJIEM MAILIMHHOTI'O
HABYAHHSA Y CYYHACHOMY 3EMJIEPOBCTBI

I'opronos b.O.

aCUCTEHT Kadenpu arpoiHxeHepii Ta

aBTOMOOUIBHOT'O TPAHCIIOPTY

Turapenko B.€.

3100yBauka BUIIO1 OCBiTH piBHA bakanasp

crnerianbHOCTi 208 ArpoiHkeHepis

Tlonmascekuti OepaicasHull azpapruil yHieepcumem

m. [lonmasa, Yxpaina

CyuacHe 3eMJIepOOCTBO TMOYAJIO CTUKATUCA 3 OE3MPEleICHTHUMU BUKIUKAMU:
3pOCTalOYMi MOMUT Ha MPOJOBOJILCTBO, JE€rpajallis IPyHTIB, 3MEHIIEHHS TTOCIBHUX
IUIOL Y 3B’A3KY 3 BIHHOIO, A€(PIUUT BOJHUX pecypciB, Opak poOouoi cuid, pi3Ki 1
HeouiKyBaHi 3MiHM KiimaTy. {006 migBumuTH edeKTUBHICTh, ab0 Xoua O He
BTPaTUTH ii TNpPU CKOPOYEHHI PECypCiB MOTPIOHO MaKCUMaJbHO ONTHMI3yBaTH
CLITBCBKOTOCIIOIAPChKI Tpoliecu. Y I[bOMY KOHTEKCTI BIPOBAIKEHHS y CLIBCHKE
rOCIOapCTBO MAIIMHHOTO HAaBUaHHS BHUCTYNWIO KIIOYOBUM (AaKTOPOM IO
TpaHcHOPMYBaB TPATUIIHHUN TIX1T Y «PO3yMHE» Ta «TOUHE» 3eMIIEPOOCTBO.

MarmmuHHe HaBYaHHS, SK MIAPO3/IT MITYYHOTO 1HTEICKTY 03BOJISE HABYATHUCS
KOMIT' FOT€paM Ha BEJIIMKHWX MacHBaX JaHHWX, BUSBJISATH CKIIaJIHI 3aKOHOMIPHOCTI, TaKi
o0 JII0JMHA Morjia O MpomycTHTH, Ta OyAyBaTH MNPOTHOCTUYHI MOAENI, MIO0
HEJOCTYNHI JJIs KJacM4HUX MeToniB. lle BigkpuBae muUIsAX A0 NPUMHATTA
OOIpyHTOBaHMX,  MIBUJKUX 1  THYYKMX  pilleHb Ha  BCIX  eTamax
CLITBCBKOTOCIIOIAPCHKOr0 BUPOOHMIITBA - Bij IJIAHYBaHHS TMOCIBIB JI0 300py BPOKaK0
Ta JoricTuku [1].
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Jlns Toro mo6 BUAaBaTu XOpOH_II/II/I PE3yIbTAT, MOJIENISM MAIIMHHOTO HABYAHHS
nmoTpiOeH Benukuid 00’€M BXITHMX MJaHUX, 1 Cy4YacHI TEXHOJOTIi MOXYTh IX
3abe3neuntr. Hanmpukiian:

1. JlaH1 AUCTaHLIMHOTO 30HAYBaHHS - CYMYTHUKOBI 3HIMKH, arpoOApPOHHU 3
MYJIbTH-/TINIEpCIEKTpAIbHUMU, TermmoBuMu Ta RGB-kamepamu. BoHu HanaoTh
1H(opMalIito Mpo CTaH MOCiBIB, BOJIOTICTh IPYHTY, TEMIIEpaTypy MOBEPXHI;

2. «IHTEpHET pedeit» - TPYHTOBI CEHCOPH, METEOCTaHIlii, CEHCOpU Ha
texHi (GPS, mpuckoproBaui, Baru). 3abe3meyy0oTh BUCOKOTOYHI, JIOKaJIbHI JaHi B
pealbHOMY dYaci;

3. Jlani, 0 OTpUMaHi BiJl CUIBCHKOTOCTIOAAPChKOi TexHIkH - [lapamerpu
poOOTH TPaKTOPiB, KOMOAKHIB, pO3MUIIOBAYIB;

4. JlaHi TIpO TPYHT - PE3yJbTAaTH arpoXiMIYHUX aHaNi31B, ICTOPUYHI JaHI,
1M(poBI KApTU IPYHTIB;

5. JlaHi npo noroxy;

6. Biosioriuni gaHi.

B cBoro dyepry, marouu BCl Ii JIaHHI MOJIEJl MaIIMHHOTO HaBYaHHS MOKHA
3aCTOCOBYBATH y 0aratbox cepax ClIbChbKOro rocroaapcTsa. KimtodoBumu chepamu
HA MOIO JyMKy SBISIOTBCS TOYHE 3eMJIepOOCTBO Ta YHOPaBIiHHSA pecypcami,
MOHITOPUHT CTaHy POCJIMH Ta JI1arHOCTUKA Mpo0seM, poOoTH3allisl Ta aBTOMATH3allisl
MPOILIECIB, MPOTHOCTUYHA aHAJITUKAa Ta YOpPABIIHHS pu3MKaMu. [laBaiite oxpemo
PO3TIIIHEMO KOXHY 3 HUX [2].

Toune 3eMJIepOOCTBO Ta YIPaBIIHHS peCypcaMu BKIIOUYA€E B ceO€: CErMEHTAIll0
MOJIsI T KOHTPOJIb HOPMHU BHECEHHS (aHAJI3 JAHUX MPO I'PYHT, CTBOPIOIOYM LIUPPOBI
KapTH 30H TOJIA 3 PI3HUMH XapaKTEPUCTUKAMHU, TO3BOJISIE aBTOMATU3yBaTH TEXHIKY
JUIS 3MIHHOTO BHECEHHS HACiHHSA, J0OpHB, 3ac00iB 3aXHCTy POCIHMH Ta BOJH 3
TOYHICTIO [0 KBAQJPAaTHOTO METpa, ONTUMI3YIOYM BHUTpPATH Ta MIHIMI3YIOUH
€KOJIOTIYHUH BIUIMB), MIPOTHO3YBAaHHSA BPOXKAIO (AHAII3YIOYM MUHYIY BPOXKAMHICTD,
XapaKTEPUCTUKU TIOJS B JaHWM MOMEHT dacy, Ta MaiOyTHI METEOpOJIOTIuHI
POTHO3U, OTPUMYEMO OUIBII TOYHUNA TPOTHO3 BPONKAWHOCTI IO € KPUTUYHO
BKJIMBUM JUTsI JIOTICTUKHU, MAPKETUHTY, YIIPABJIiHHS 3allacaMy Ta OI[IHKUA PHU3UKIB) 1
YOPaBIIHHS BOJHUM pecypcaMu ( MoJeni [0 MNPOrHO3YIOTh BUIIAPOBYBAHHS Ta
noTpeOu POCIWH 1O JaHUM 3 CEHCOPIB, 3HIMKIB MOJs Ta IMOTOJMU JI03BOJISIIOTH
peayizyBaTd TOYHUU TOJIMB, IO 3HAYHO 3HIKYE BUTPATH BOJAM HE IIKOISAYU TIPU
IIbOMY POCJIMHAM).

MOHITOPUHT CTaHy POCJIHH Ta JA1arHOCTHUKA MPOOJIEM A03BOJISIE HA OCHOBI IAaHUX
OTPUMAHHUX 3 arpoOAPOHIB Ta TPAKTOPIB BUSABIATA XBOPOOU Ta IIKIAHUKIB, 3HAXOIUTU
POCIIMHI SIKHM HE BHUCTa4a€ IMOXWUBHUX PEUYOBHUH, Ta OIIIHIOBATH 3arajbHUN CTaH
MOCIBIB.

MarmuHHe HaBYaHHS JTO3BOJISIE aBTOMATU3YBAaTH OUIBIIICTH TporieciB. Momeri
MAIIMHHOTO HaBYaHHSA € OCHOBOIO JJIsi BUKOPUCTAHHS aBTOHOMHOI TEXHIKH, pPOOOTIB
14 300py BpOXKaro Ta aBTOMaTH3allil COPTYBAJIBLHOTO MPOLIECY .

Jlesiki Mopeni AONOMarairoTh YHUKHYTH TMEBHHX Tpyn pusukiB. Hampuxman
aHaNI3ylouM TMOTOAHI YMOBH, JaHI 3 CEHCOPIB Ta MHHYJII €MiAeMIOJOrivHI JaHi,

36



V BceykpaiHCbka HayKOBO-NpakTU4Ha iHTepHeT-KOH(epeHLisi
«HoBiTHi TexHonorii B AlK: npo6nemu Ta nepcnekTuBu BnpoBaaXeHHsA» (M. MonTaBa, 24 yepBHsA 2025 p.)

MO>KHA JIOCUTh TOYHO IMPOTHO3YBATH IOIIMPEHHS IEBHUX XBOPOO.
Tosx MozeIi MalIMHHOTO HaBYaHHS MarOTh OaraTo repesar. Takux sK:
[TinBuIIIEHHS MPOAYKTUBHOCTI Ta BPOKAMHOCTI;
3HaYHE CKOPOUCHHS BUTPAT PECYPCIB;
3MeHIIeHHS JIFOACHKOr0 BIUIUBY Ha JOBKIJLIA,
[TimBuIIEHHS STKOCT1 MPOTYKIIi;
[TimBuIIeHHS €KOHOMIYHOT €()eKTUBHOCTI TOCTIOAPCTRA.

SN wWbh =

Xoya BUKOPUCTAHHS TaKUX MOJIeNiel Ha JaHUW MOMEHT CTUKAa€Thes 3 Oararbma
BUKJIMKaMU. OCHOBHUMHM SIBJISIIOTBCS BapTICTh CaMoro oO0jajgHaHHA (JaJeKo He
KOXKEH MOe cO00l1 IIe JIO3BOJIMTH), HEOOXITHICTh Y BENHUKIA KUIBKOCTI JIaHMX IS
HaBYaHHSI MOJEJ, BEJIMKI BHMOIM J0 O€3NeKH 00 3aXUCTUTH CBOI JaHl, HE
TOTOBHICTh 0arathox JIFOJICH JOBIPUTHCS PO3paxyHKaM MaIllMHU, TOMY IO BOHH HE
MOXYTh TOSCHUTH aITOPUTMU NPUUHATTS pimeHb. | Ha kaip B JaHUH MOMEHT
OCHOBHHUM BHUKJIMKOM SBJISIETECA HE MOXJIMBICTH IIOCTIHHO TpaloBaTtd 1
MIPOTHO3YBATH CBOI [Ili uepe3 KpaiHy arpecopa.

[TimcyMOBYyrOYH BCE 110 HAMKCAHO BUIIE, XOUYy CKa3aTH M0 MAlTMHHE HaBYAHHS
nepectae OyTH YMMOCHh HEBIAOMHM 1 CTa€ HEBIA'€MHOIO 1 BaXJIMBOK TEXHOJIOTIEIO
IUIsE MAaOYTHBOTO arpocekTopy. BoHO € QyHIameHTOM JUIsi mepexoay 10 CHpaBii
TOYHOT0, €(DEKTUBHOTO, PECYPCO30EPIratouoro Ta CTIKOro 3emiiepo0cTBa.

Crucok niTepaTypHUX JKEPE:

1. Kamilaris, A., & Prenafeta-Boldi, F. X. (2018). Deep learning in
agriculture: A survey. Computers and Electronics in Agriculture, 147, 70-90.

2. Liakos, K. G., Busato, P., Moshou, D., Pearson, S., & Bochtis, D.
(2018). Machine learning in agriculture: A review. Sensors, 18(8), 2674.

EKOHOMIYHA JOHIJIBHICTD BITPOBA/I’KEHHS CUCTEMMU 10T
(IHTEPHETY PEYEN) JIUII ABTOMATHU30BAHOI'O ITOJIUBY HA MAJINX
GOEPMEPCBKUX I'OCITOJAPCTBAX

I'opronos b.O.

acuCTeHT Kadenpu arpoiHxkeHepii

Ta aBTOMOOUIBHOTO TPAHCTIOPTY

Ilonmascwvkuti depocasruli acpapHull yHisepcumem
m. [lonmasa, Yxpaina

B ymMoBax 3poctanns nedinuTy BOJHUX PECypCiB Ta HEOOXITHOCTI ONMTUMI3AII]
BUTpAT Ha 3pOIIEHHS Ma (hepMepchKi rocoapcTBa MIYKArOTh €PEeKTUBHI CIOCOOH
aBromatu3aiii nporieciB. OTHUM 13 IEPCIIEKTUBHUX PIMICHb € BIPOBAKEHHS CUCTEM
[oT (InTepHeTy peueii) A aBTOMATU30BaHOTO YIIPABIIHHA MOJKUBOM [1].

[oT-TexHomoOr1i 103BONSIIOTh AUCTAHLIMHO KOHTPOJIOBAaTH BOJIOTICTH IPYHTY,
pIBEHb OMAajiB, TEMIIEpAaTypy Ta IHII MapaMeTpu CepeOBHUIA, aBTOMATHUYHO
PEryJIIoI0UM MoAady BOAM BIAMOBIAHO 70 peanbHUX notped pocnuH. Lle 3ab6e3neuye
pallioHaJIbHE BUKOPUCTAHHS BOJU Ta €HEPropecypciB, MiJIBUIIYIOYH PEHTAOCIBHICTh
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BUPOOHUIITBA [2].
IlepeBaru BrpoBakeHHs loT-cucrem s MoauBy:

1. Exonowmis Bogu 10 30-50% 3aBasiku TOYHOMY J103yBaHHIO [3].

2. 3HIDKEHHSI BUTpaT Ha poOOYy CHIIy, OCKUIBKM CHCTEMa Mpalioe
aBTOHOMHO.

3. [TinBuIIeHHS BpOXKAMHOCTI 32 PaXyHOK CTaOUIBHUX YMOB 3BOJIOKCHHS.

4. JlucTaHIITHUY MOHITOPUHT Ta KEPyBaHHS Yepe3 MOO1IbHI JOIATKHU.

Henomiku Ta 0OMeXEHH:

1. - Bucoxka BapTicTh MOYAaTKOBOTO 00JIaIHAHHS Ta BIPOBAHKCHHS.

2. - Ilotpeba y crabinbHOMYy IHTEpHET-3’€MHAHHI HAa TEPUTOPIi
rOCIIOapCTBa.

HeoOxiaHICTh TEXHIYHOIO 0OCIIYyTrOBYBaHHS Ta HABYAHHS MEPCOHANTY.

Takum ymHOM, BOpoBaJKeHHS [oT-cucrem s aBTOMaTH30BaHOTO IOJIUBY €
€KOHOMIYHO JIOUUJIBHUM PIMIEHHSAM IS MajduxX (EepMEpPChbKUX TOCHOApPCTB, SKE
J03BOJISIE 3HU3UTH BUTPATH, MIJBHUILATH €()EKTUBHICTH BUPOOHULTBA Ta 3pOOUTH
arpo6i3Hec OUTBII CTINKUM J0 3MIH KJIIMAaTy.

CnHcoK BUKOPUCTAHMX JKepeJI:

1. Higuua, 3. (2018). IuTepHer pedeil: MOMIMBOCTI Ta TMEPCIEKTUBU IX
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2), 88-93.

2. Internet of Things for Smart Farming. — FAO, 2020. URL:
https://www.fao.org/3/ca7818en/CA7818EN.pdf

3. AntonoBa, I'. B., Keauu, A. B., & Kosuprosa, O. B. (2019). Intepner peueit
Ta OE3IpPOTOBI CMApPT-MEPEXI B TOYHOMY 3eMJepoOCTBl. Komn romepni 3acobdu,
mepedici ma cucmemu.

E®EKTUBHICTb BUKOPUCTAHHSA TEIIVIOBUX HACOCIB IJISA
OITAJIEHHSA TEIINIb
I'opronos b.O.
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Ilonmascwvkuti depocasruli acpapHuil yHisepcumem
m. Ilonmasa, Yrpaina

CyyacHe TeliMyHe TOCMOAAPCTBO NOTPEOYy€E 3HAUHUX €HEPreTUYHUX PECypCiB
JUIST MATPUMAHHS ONTUMAJIbHOTO MIKPOKJIIMATy Yy XOJOJHHWH TIepiof POKY.
Tpaauiiiii cucTeM OmNajeHHs 3a3BUYail MPaIlol0Th Ha ras3i ado 1HIIMX BUKOMHUX
BUJAX TMAajuBa, 110 MPU3BOJIUTH /0 BUCOKMX BHUTpPAT Ta 3a0pyJHEHHS JOBKIJUIA.
OnHi€l0 3 MEPCNEeKTUBHUX TEXHOJOTIA € BUKOPUCTAHHSA TEIUIOBUX HACOCIB MJis
OIaJICHHS TeTuub [1].

TennoBi Hacocu [O3BOJSIIOTH TMEPEHOCUTH TEIJIO 3  HABKOJUIIHBOTO
cepenoBuia (rpyHTY, Boau abo TOBITps) Ta mepedaBaTH HOro y TEIUIMLIO 3
MIHIMAIBHAMH  BUTpPaTaMH  €JIEKTPOEHEPTii. Ile  3abe3nedye  BHCOKY
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eHeproe(peKTUBHICTh Ta 3HAUYHY €KOHOMIIO eKCIUTyaTaliiHuX BUTpaT [2].
[lepeBarn BUKOpPHCTAHHS TETUIOBUX HACOCIB JIJISl OTIAJICHHS TEIUIHIIb:

1. Bucokuit koedimient neperBopenHsi eHeprii (COP). Omgun kijmoBat
CITO’KUTOT €JICKTPOCHEPT1] 103BOJISIE OTPUMATH /10 3-5 KIJIOBAT TEIJIOBOT €HEPTii.

2. 3HIDKEHHSI BHUTpAaT Ha ONAJCHHS. Y TOPIBHSAHHI 3 TpaguliiHUMU
KOTEIBHSIMHU 3MEHIITYIOThCSI BUTPATH HA MAJIUBO.

3. Exonoriunicte. BincyTHICTP BHKHIIB MIKIIJIUBUX PEYOBHH ITi dYac
eKCIUTyaTarlii.

4. MoximBIiCTE  peBepcHOi  poOoTH.  TermioBi  HAcOCH  MOXYTh

BUKOPHUCTOBYBATHUCH 1 JIJIs1 OXOJIOKEHHSI TeTUIHIb Y JIITHINA TIEpioz.
Henomiku Ta 0OMeXeHHS:

1. Bucoka mouaTkoBa BapTiCTh 00JIaJHAHHS Ta MOHTAXKY.

2. HeoOximHicTh  CTaOLIBHOTO  €JEKTPONOCTAaYaHHS Uil  poOOTH
KOMITPECOPIB.

3. 3anexHicTh eEKTUBHOCTI BiJ] TEMIIEPATYPH 30BHIITHEOTO CEPEIOBHUIIIA.

Takum YMHOM, BIIPOBA/’KCHHA TCIIJIOBHUX HAacoOCIB JJIA OIIAJICHHA TCILINIb
A03BOJIsI€ 3HAYHO 3HHU3UTH CHCPI CTUYHI BUTpATH TOCIIOAApPCTB, Hi,Z[BI/IIHI/ITH
GKOHOMi‘-IHy C(i)GKTI/IBHiCTB BHpO6HI/I]_ITBa Ta 3MCHIIMTH HETAaTUBHUM BIUIMB Ha
HaBKOJIMIIHE CCPCAOBUIIIC.

CnucoK BUKOPHCTAHUX JKepeJl
1. Tkauyk, K. K. (2015). IlepcnexkTuBu 3acTOCyBaHHS TEIUIOBUX HAacOCIB B
Vkpaini. BicHuk HamioHaabHOro TEXHIYHOTO YHIBEpCUTETY YKpaiHu KuiBchkuii
nomrtexHiyHui 1HeTuTyT. Cepist: 'ipauurso, (27), 144-153.
2. Heat Pumps in  Agriculturee. @ —  FAO, 2020. URL:
https://www.fao.org/3/ca6671en/CA6671 EN.pdf

OBIPYHTYBAHHS BUKOPUCTAHHSA COHSIYHNX EJEKTPOCTAHIIIM
JJIAA JKUBJIEHHSA CUCTEM 3POLLIEHHA

I'opronos b.O.

acucTeHT Kadenpu arpoimkeHepii Ta

aBTOMOOUIBHOTO TPAHCTIOPTY

Ilonmascwvkuti OepaicasHull azpapruil yHieepcumem

m. [lonmaea, Yxpaina

VY cydacHHMX yMOBax 3MiH KIIMary Ta JIe(iluTy BOAHUX PECYpCIB MUTaHHS
NiJBULIEHHS  €(QEeKTUBHOCTI  3poUIeHHS Hal0yBa€ OCOOJMBOI  aKTyaJbHOCTI.
3abe3neueHAs Oe3rmepeOIMHOr0 €HEePronocTayaHHsl CUCTEM 3POIICHHS € Ba)KJIHUBOIO
YMOBOIO CTaOUIBHOTO arpapHoro BUpOOHUITBA. OHUM 13 MEPCIEKTUBHUX HAIPSMIB
€ BHUKOPUCTaHHS  BIJHOBIIOBAHHUX JDKEPENT  €HEprii, 30KpeMa COHAYHHUX
enexrpocraniiii (CEC).

CoHsiuHa eHepreTHKa Ma€ HU3KY IepeBar: JOCTYIHICTh COHSYHOI €Heprii y
OaraTbOX perioHax YKpaiHH, BIJCYTHICTh IIKIIJIMBUX BHUKHUAIB Ta EKOHOMIs
TpaauLiiHuX eHeproHociiB [1]. i cucTeM 3pOLIeHHS BaXJIMBOIO TEPEBAror0 €
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MOJIUBICTh @aBTOHOMHOTO JKMBJICHHS Y BIJIQAJICHUX PAalOHAX, NI MIIKIIOYCHHS [0
[EHTPATBHUX MEPEXK € CKIIATHUM a00 €eKOHOMIYHO HEIOILITEHUM.

OcnoBuumu ckianoBumMu CEC niisi cucteM 3porieHHs € (DOTOENeKTpUYH1
MOJIyJIl, 1HBEPTOPH, aKyMyJATOpHI Oarapei (3a moTpeOM HAKONMYCHHS €HEprii) Ta
HacocHe oOagHaHHg [2].

[lepeBaru BUKOPUCTaHHSI COHSIYHUX €JIEKTPOCTAHIIIN JIJIsl CUCTEM 3POIIEHHS:

- ExoHoMiuHa €QEeKTUBHICTh y JTOBIOCTPOKOBIA MEpPCHEKTHUBI. Xoya
nouyatkoBi BuUTpaTu Ha BcraHoBieHHs CEC € 3HauHMMM, BIJICYTHICTb BUTpPAT Ha
NajduBO Ta HU3bKI €KCIUTyaTallliiHI BUTPATH JO03BOJIAIOTh 3HU3UTHU 3arajbHl BUTPATH
Ha EHEPronoCTa4YaHHs.

- Exonoriuna 6e3neunictb. CEC He BUpOOJISIIOTH MIKIJJIMBUX BUKHIB, IO
3HIDKY€ HETAaTUBHUI BIUTHB Ha JTOBKIJIIA.

- MoxmuBicTh poOOTM B aBTOHOMHOMY pexuMi. lLle BaximBo 1is
CUIBCBKOTOCTIOJAPCHKUX YTi/b, 110 3HAXOATHCS 1aJIEKO BIJI JIHIN eJeKTpoIepeaay.

- BianoigHicte ce3oHHOCTI. IlikoBa moTpeba y 3polieHHI 30iraerbcs 3
1epi00M HANBHUINOT COHAYHOT aKTUBHOCTI.

Henomniku Ta 0OMeKeHHS:

- Bucoka BapTticTh BcTaHOBJeHHS. J[J11 6aratbox epMepCchbKUX rOCHOIapCTB
Butpatd Ha CEC MoxyTh OyTH HaATO BEIMKMMU 0€3 3alydeHHs Jep>KaBHOI
HIATPUMKH 200 1HBECTULIIMHUX TPOrpaMm.

- 3ajeXHICTh BIJ TOTOAHUX YMOB. 3HIDKEHHS COHSYHOI AaKTUBHOCTI Yy
MOXMYPpI1 JHI UM TPUBAIHM TOIIOBHI MEP10J MOXKE MPU3BECTH JJO HECTAUl EHEPTIi.

- HeoOxianicTh 30epiranus eHeprii. JlJist 3a0e3neueHHs 6e3nepepBHOi poOOTH
HAacOCHOT0 OOJIaHAHHS y HIYHUHM Yac MOTPiOHI aKyMYJIATOPH, IO TAKOXK 301JIbIIYE
BAPTICTh MPOEKTY.

[TincymMoByrOUM BUIECKa3aHE, MOKHA 3pOOMTH BUCHOBOK, 110 BIPOBAIKEHHS
COHSYHHMX €JICKTPOCTAHINM I JKMBJICHHS CHCTEM 3POIICHHS € TEePCIeKTUBHUM
HalpsiIMOM  PO3BUTKY  €HEProe(EKTUBHOIO Ta  €KOJOTIYHOIO  CLIbCHKOIO
rocroAapcTaa.

CnucoK BUKOPUCTAHUX JAKepeJt
1. KoneBaroBa, A. B. (2017). BukopucTtanHs aabTepHATUBHUX JKEPEI EHEPTIi B
arpapHOMY CEKTOpP1 EKOHOMIKHU. [ 1006anbHi ma HayioHAIbHI npobiemMu eKOHOMIKU,
(16), 558-563.
2. Solar Irrigation Handbook. — FAO, 2020. URL:
https://www.fao.org/3/19047en/19047EN.pdf

OBIPYHTYBAHHSA BUKOPUCTAHHS HITYYHOI'O IHTEJIEKTY JJIA
TOYHOTI'O MOJIUBY Y CUVIbCBKOMY I'OCITIOJAPCTBI
I'opronos b.O.
aCHUCTEHT Kadeapu arpoiHxeHepii Ta
aBTOMOOUIBHOTO TPAHCIIOPTY
Ionmaecwvkuti deparcasnuii acpapruti yHieepcumem
m. [lonmasa, Yxpaina
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Ha TenepimHiii yac y arpapHoMy CEKTOpl JIOCUTh TOCTPO CTOITh NMHUTAHHS
PO3yMHOT0 BUKOPUCTaHHS BOAHUX pecypciB. CiLIbChbKe TOCHOJAPCTBO CIOKHUBAE
omu3pko 70% mpicHOI BOAM CBITY, OTXKE ii HEpalllOHaJbHE BUKOPUCTAHHS, 3 YacOM,
Opu3BElle /10 EKOJIOTIYHMX Ta EKOHOMIYHuX ImpoOiem [1]. BpaxoByroum 3miHy
KJIIMaTy, 110 BXK€ IOCTYIMOBO HAcTa€ 1 MO MPOTHO3aM Oyje MpOJOBKYBaTHCh, HE
BUKIIIOUEHO TMIJIBUILIEHHS CEPEeIHBOI TeMIepaTypd B PErioHi, IO HEOIMIHHO
MpU3BeAe 10 IMOCYX, TUM CaMUM MiABUINYIOYH PU3HMK I ypoxaio. ExoHomiuHa
CKJIaJIOBa TAKOXX MITA€THCS TUCKY, a/Ke BUTPATH HA BOJY, CHEPTIIO JIJIS TIOJUBY Ta
BHECEHHS JOOpPHB TOCTIHHO 3pocTaioTh. | He BapTo 3a0yBaTH HpPO EKOJIOTIYHI
mpoOJeMH 3 SIKUMH MU CTHKaeMOCh. [IpyW HaJIMIIKOBOMY ITOJNHBI BiJOYBAa€ThCS
BUMUBaHHS JOOPUB 1110 3a0pyAHIOE IPYHTOBI BOJIH.

YacTkoBUM pIIIEHHSM JaHOT MPOOJIEeMHU € aKTUBHE BIPOBAKEHHS IITYYHOTO
IHTEJIEKTY y MPOIEC TOYHOTO MONMUBY. JJsi movyaTky, MoJiesl MalliHHOTO HAaBYaHHS
a00 TIMOMHHOTO HAaBYAHHS, AKl SBJSIOTHCS MIIPO3AUIAMH IITYYHOTO I1HTENEKTY,
MOXXYTb OOpOOJIATH BENUYE3HI OOCITH JAaHUX IO MOCTYNAIOTh 3 PI3HUX JKEPEN Y
peanbHOMY 4Yaci. JIJiss HaBYaHHS IMX MOJeeH MOTPIOHO MaTH BEIUKI 00CITH JTaHUX
aje IS iX OTpUMaHHS MO>KHA BUKOPUCTOBYBATH PI3HOMAHITHI CIIOCOOH.

l. Hani auctaniiitHoro 3ouayBanHs — Taki sk NDVI ta NDWI moxyTh
OyTH BUKOPHUCTaHI JUIsl OLIHKYU CTaHy MOCIBIB.
2. Hani otpumani 3 loT-matuukiB — gagyTh 1HGOPMAILIIO PO BOJIOTICTh

I'PYHTY Ha PI3HHUX INIMOMHAX, TEMIEPATypy I'PYHTY Ta MOBITPA 1 aTMOC(EpPHI YMOBU
[2].

3. ArpoHOMIYHI AaHi — AaAyTh 1H()OPMAIIO PO THUII IPYHTIB.

Jami, mMozeni MAaIIMHHOTO HaBYaHHS poOJSATh aHali3 OTPUMAaHUX AAHMX 1
IIPOTHO3YIOTh TOTpeOy Yy BOJI KOHKPETHUX [UISHOK, IO JIO3BOJISIE IIAHYBAaTH
noJiuBH 3a3faneriap [3]. HacTynmHUM KpOKOM € CTBOPEHHS TOYHHMX MOJUBHUX KapT
JUIS 30H TIOJIS 3 PI3HUMH XapaKTepUCTHKAMHM, IO JIO3BOJISIE IMOJIaBaTH HEOOXITHY
KUIBKICTh BOJIM Y 0€3M0CEePEIHRO Y 30HHU IO TOTO TOTPEOYIOTh.

OTpumaBIy 11l 1aHi MOXHA ONTUMI3yBaTH rpadiky MOJUBY, ONTUMAIBLHUN Yac
BBIMKHEHHS CUCTEMH TOJIUBY, TPUBAJICTH MOJUBY Ta IHTEPBAIIB MK HUMU. A TaKOX
CTa€ MOKJIMBUM KOPETYBaHHS MPOIECY TOJUBY Y PEAIbHOMY Yaci BUXOJSIUU 3 JaHUX
CEHCOPIB HA JJAaHU MOMEHT.

TakoX IMTYy4YHHM 1HTEJIEKT MOXHA BUKOPHUCTOBYBATH O€3MOCEPEIHBO IS
KOHTPOJIFO CTaHy POCIWH Ta IpyHTY. I[IpoBoasum aHami3 13 JpoHIB ab00 Ha3eMHHUX
KaMep 3a JIONOMOTOK KOMIT FOTEPHOTO 30pY MOXHA 3aBUYAaCHO BHUSBUTH O3HAKU
XBOPOO, BOJTHOTO CTpeCy M NeIUTy MOKUBHUX PEYOBHH.

BrpoBamkeHHS! IITYYHOTO 1HTENEKTY Y MPOLEC TOYHOrO MOJMBY Mae 0ararto
nepesar. Hanpuknan :

1. 3HauHa €KOHOMIsI BOJAHHUX PECYpCiB — aJKe mojada Oy/e TIIbKUA Ty e
11e HeOOX1THO.

2. [linBumieHHsT  BPOXKaWHOCTI —  BHUKOPUCTOBYIOYM  ONTHUMAJbHUNA
MOJIMBHUHN PEKUM 3MEHIIUTh PU3UK CTPECY Y POCIHH.

3. 3MEHIIUTh 3aTPaTH €HEPrii.

4. ExoHOMIst TOOpUB — 3MEHIIUTHCS BUMUBAHHS 100pUB BOJOKO 3 IPYHTY.
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5. AJAanTUBHICTH O 3MIH — CHCTEMH HAa OCHOBI IITYYHOTO IHTENEKTY
3/IaTHI IMIBUIKO pearyBaTH Ha 3MIHM Yy TOTOJHHUX yMOBaX Ta PETYJIOBATH IMPOIIEC
BIJIITIOBITHO 10 HUX.

3BICHO BIPOBJAUTH IO CUCTEMY He Tak MpocTo. [loTpiOHEe BUKOHAHHS JESKUX
ymoB. Ilo-mepiiie, po3puHeHa cucrteMa loT-maruukiB. [To-npyre iHTEerpariis 3 iHITIMHA
CHCTeMaMH TOYHOTO 3emiiepoOcTBa. I B KiHIN, 1€ €KOHOMIYHA JOCTYIHICTh. He
KOXCH MiAIPUEMEIIh MOXE CO0i TO3BOJMTH BIPOBAKECHHS TAKHX CHCTEM.

[TimcymMOByrOYM Bce, IO BHIIE HAITMCAHO, MOXKHA CKa3aTH, IO BIIPOBAKCHHS
IITYYHOTO IHTEJICKTY y MPOIEC TOYHOTO TOJUBY € HEOOXIIHICTh B Cy4aCHHX YMOBaX.
He3Bakaroun Ha mpoOieMu 3 BIPOBAKEHHIM €KOHOMIYHI Ta €KOJIOTIUHI MepeBaru
JTaHOT TEXHOJIOT1I € JOCUTH BATOMHUMHU.

Cnucox BUKOPUCTAHUX JKepeJ

l. I[I.LM. bypum. "PamioHanbHe BHUKOpPUCTAaHHS Ta HaJeXHA OXOpPOHA
BOJHUX PECYPCIB - BAKIIMBI YUHHUKH CbOTOJIEHHS". «30psi» Nel2.

2. Stoces, M., Vangk, J., Masner, J., & Pavlik, J. (2016). Internet of things
(iot) in agriculture-selected aspects. Agris on-line Papers in Economics and
Informatics, 8(1), 83-88.

3. Liakos, K. G., Busato, P., Moshou, D., Pearson, S., & Bochtis, D.
(2018). Machine learning in agriculture: A review. Sensors, 18(8), 2674.

OBIPYHTYBAHHS INOTEHIIAJTY BUKOPUCTAHHSA BIOTA3Y 3
BIAXO/IB TBAPUHHUIITBA IJIs1 EHEPI'O3ABE3IIEUEHHS
roCluoJAPCTB
I'opronos B.O.
acucTeHT Kadenpu arpoiHxeHepii
Ta aBTOMOO1JIBHOTO TPAHCTIOPTY
Tlonmascwkuti OepaicasHull azpaphuil yHieepcumem
m. [lonmasa, Yxpaina

CygacHe CITbCBKE TOCIOAAPCTBO TEHEPYE 3HAYHY KITBKICTh OpTaHIYHUX
B1IXO/IiB, 30KpeMa BIIXOI1B TBAPMHHMIITBA. Y THITI3aIlls TAKUX BiIXOJIIB € BaXKIHUBOIO
€KOJIOTIYHOI0 Ta EKOHOMIYHOK TMpoOiemoro. OmHuM 13 e()EeKTUBHUX PIIICHb €
BUPOOHMIITBO 010Ta3y MUIIXOM aHAepOOHOTO 30pOKYBaHHS THOK Ta I1HIIUX
OpraHiyHUX 3aumkKiB [1].

biorazoBi  yCcTaHOBKHM  JIO3BOJIAIOTH ~ OTPUMYBaTH  METaH, IO  MOXE
BUKOPHCTOBYBATHUCH JIJISI BUPOOHMIITBA TEIUIOBOI Ta €ICKTPUYHOT €HEPTii, a TAKOXK 5K
NaJuBO JIJIsl TPAHCIOPTY abo KoTeneHb. Takuil miaxin 3abe3rneuye 3aMKHEHUHN UK
BUPOOHHUIITBA, 3HUKYIOUH 3aJICKHICTh TOCIIOAAPCTB BiJ TPAAULIAHUAX HKEpe eHeprii
Ta BUPIIIYIOUH MPOoOIeMy yTUIi3allii BiaxoaiB [2].

IlepeBaru BuKopucTaHHs 6i0raszy 3 BiJIXO/11B TBAPUHHUIITBA:

1. 3HWKEHHS BUKHUJIB TApHUKOBUX Ta3iB. Bukopucranns 0Oiorasy
MiHIMI3y€e 0OCST MeTaHy, HI0 ToTparsie B arMmocdepy i Yac MPUPOTHOTO
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PO3KJIaJJaHHS THOIO.

2. Enepreruuna He3anexHIiCTh. ['ocrioilapcTBa MOKyTh BUPOOJISITH BIACHY
€HEPrio IJisl OMAJICHHS, OCBITJICHHS Ta TEXHOJIOTIYHUX MOTPEO.

3. Otpumanust opraniyHoro goopusa. Ilicis 30poaKyBaHHS YTBOPIOETHCS
BHUCOKOSIKICHUY 010100pHMBHUHN 3QJIUIIIOK.

4. MOoXHBICTh TEPEPOOKH THIIUX OPTaHIYHUX BITXO/IIB.

Hemomiku Ta oOMexeHHS:

1. Bucoki xkamitanbHi BUTpaTd. bByAiBHUIITBO 610ra3oBHX YCTaHOBOK
notpedye 3HAUHUX 1HBECTHIIIMN.

2. HeoOximHiCTh TEXHOJOTIYHOTO OOCIyTOBYBaHHS. YCTaHOBKA MOTpeOye
PEryJsipHOTO KOHTPOJIIO Ta KBaJi(hiKOBAHOTO 0OCITYTrOBYBaHHS.

3. Bumoru g0 o6csriB cupoBuHu. s peHTabenbHOT poOOTH MOTpiOHA
JIOCTATHS KUIBKICTE BIIXO/IIB.

Takum 4YMHOM, BHKOPUCTaHHS ©Oiorasy 3 BIIXOJ/IB TBapUHHUIITBA €
NEPCIEKTUBHUM  HANpSIMOM  PO3BUTKY €HEProe(peKTUBHOTO Ta  EKOJOTIYHO
0e3IeyHOro arpapHoro BUpOOHHUIITBA, 1110 BIJIMOBIJIA€ CYyYaCHUM MPUHIIUIIAM CTaJIOTrO
PO3BUTKY.

Cnncoxk BUKOPUCTAHMX JIAKepet:

1. Karellas, S., Boukis, 1., & Kontopoulos, G. (2010). Development of an
investment decision tool for biogas production from agricultural waste. Renewable
and sustainable energy reviews, 14(4), 1273-1282.

2. Achinas, S., & Euverink, G. J. W. (2016). Theoretical analysis of biogas
potential prediction from agricultural waste. Resource-Efficient Technologies, 2(3),
143-147.

CYTHICTB THHOBAIIIH TA IX POJIb Y BAKOPUCTAHHI TEXHIKHA
B. C. lopomenko,
3100yBay BUIIOT OCBITH 3KypCy
arpOHOMIYHOTO (PaKyJIbTETY
BCII «Aepapno-ekonomiunuii haxosutl Koieoxncy
Ilonmaecvkozo deporcagno2o azpapHo2o yHigepcumeny
C. B. lopomienko
Crapumii Bukiagau kapeapu
arpoiHxeHepii Ta aBTOMOOILHOTO TPAHCIIOPTY
Ilonmascwkuti OepaicasHull azpapruil yHieepcumem
m. [lonmasa, Yxpaina

[HHOBaAIIT — 1€ pe3yiabTaT CUCTEMHOI JISUTBHOCTI, CHpPSIMOBAaHOi Ha
peanizaiiio JOCATHEHb HAyKOBO-TEXHIYHOTO MPOrpecy Ta iX YIOCKOHAJIECHb, IO
CHpHUs€ KUIBKICHUM Ta SIKICHUM 3MiHaM y BHYTPIIIHBOMY CEpPEAOBHILI IMiPHUEMCTBA
Ta 3a0e3mneuye MmiIBULICHHS €(PEKTUBHOCTI Ta OTPUMAaHH KOHKYPEHTHHX TepeBar.

Awmepukancekuil BueHud @. HikcoH BBakae, 110 1HHOBAIIS - € CYKYMHICTb
TEXHIYHUX, BUPOOHUYMX Ta KOMEPILIMHUX 3aX0/lIB, K1 3yMOBIIIOIOTh MOSABY Ha PHUHKY
HOBHUX Ta MOKPAILEHNX MPOMHCIOBUX MPOLECIB Ta 0018 THAHHS.
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Y BiANOBIAHOCTI 3 MDKHAPOJHUMH CTaHAApTaMH 1HHOBAIlisSl BU3HAYAETHCA SIK
KIHIIEBUM  pe3yJbTaT I1HHOBALIMHOI JISUIBHOCTI, y BHIVIAAI HOBOTO  abo
BJIOCKOHAJICHOT'O MPOAYKTY, BIPOBAHKEHOTO HA PUHKY; HOBOTO 200 YJIOCKOHAJIEHOTO
TEXHOJIOTIYHOTO MPOIECY, IO 3aCTOCOBYETHCS B MPAKTUYHINA MISUIBHOCTI YU Y
HOBOMY TI1JIXO/I1 JIO COIIaIbHUX TOCIIYT.

PuHKOBI yMOBH TOCHOJApIOBaHHS CTBOPIOIOTH IS OUIBIIOCTI PHUHKOBUX
cy0’€KTIB TOCTIOJapIOBaHHS CEPEIOBUIIE BUCOKOI KOHKYPEHIIIl, IKe BUMAarae BijJ HUX
31aTHOCTI (hOpMyBaTH KOHKYPEHTHI IlepeBaru sk y cepi BUpOOHHUIITBA TOBAPIB, TaK 1
B cdepl ix mpocyBaHHS Ha pUHOK. KOHKYpEHTHI mepeBaru JOCATAIOTHCS 3aBASKA
BIPOBAHKCHHIO HOBAIIIH - CYTTEBO HOBUX METOJIB 1 3aC0O0IB 3/1IHCHEHHS] BUPOOHUYO1
Ta KOMEpLINHOI aisuibHOCTI. [li1 1HHOBALIsIMU PO3YMIIOTh BUHaXiJ a00 BIAKPHUTTS
HOBHUX MOJJIUBOCTEH JJIsi BUPIIICHHSA NpoOJeMU Ta JOCSATHEHHs Iiied. [HHoBarlis
MO€E CTOCYBaTUCA K NPOAYKIIi, TaK 1 METOAIB 1i BUPOOHHUIITBA.

[linnpueMHUIBKA IAJIBHICTh TPYHTYETHCS Ha HOBIA 1]I€1 3aJ0BOJIEHHS
CIIO’KMBYOTO TIOMUTY B MEBHUX TOBapax 4u mociyrax. [lomyk i€l igei € peakitiero
HIIIPUEMIIIB Ha 3MEHIIICHHS JIOXOIY B CBO€EI AiSTIBHOCTI, 0O0yMOBJIEHE HACHUCHHSM
MIEBHOTO CErMEHTa PHUHKY BIAMOBIAHUMH ToBapamMu. MOKIHUBICTH CTBOPEHHS Ta
BUKOPUCTAHHSI HOBaIlli Cy0’€KTaMU TOCHOJIapIOBaHHS 3aJICKUTh BiJl 3arajibHOTO
PIBHS ~ HAyKOBO-TE€XHIYHOTO PO3BUTKY KpaiHU 1 PECYpCHUX  MOXKIMBOCTEH
HIITPUEMCTB. UMM pauKaJIbHIIIO € 17151, B35Ta 32 OCHOBY 1HHOBAIIii, TUM JIOBIIIUM
Oyne i1 >KUTTEBUIN UK 1 O1TbIIMM edeKT BiJ i1 Komepiiamizarii.[2]

KOHKYpeHTOCTIPOMOXKHICTh Ha CBITOBOMY PHHKY BCE€ OUIbILIE 3aJ€XKHUTh Bl
MPOJYKILii, B OCHOBI AKOI JIeKaTh HOBI 3HaHHA. SIK y MHHYJOMY MPOMHCIIOBICTb
3ajiexana BiJl JOCTYNy J0 MNPUPOJHUX PECypciB, TaK 1 CbOTOJHI 1HAYCTpis Mae
noTpedy B Haylll, HOBOBBEACHHSX, OCBITI. PO3BUTOK NPOIYKTUBHUX CHJI
B1I0YBA€THCS MPU TICHIM B3a€EMOJIi HAYKHM 1 HOBUX TEXHOJOTIHA 3 BHUPOOHHIITBOM.
Tomy Ha cydacHOMY eTari CYCHIJIBHOTO PO3BUTKY IyK€ BAXKIMBUM € TMOCTIMHE
BUBYECHHS 3MIH Yy HaBKOJUIIHBOMY CEpEIOBHILI, AaHaJl3 CUTyalli Ha pPHHKY,
ajanTaiis 10 3MiH, OCBOEHHS 1HHOBAIIM 3 METOI HEIONMYIICHHS BiJCTaBaHHS Bij
MpOoIIeCiB, MO0 BiOyBatoThcs. TiIbKM Taka TOBEAIHKA CyO’€KTIB TOCIOJAPIOBAHHS
3a0e3rneyye iM yCIiX, KOHKYPEHTO3IaTHICTh 1X MPOAYKIIii Ha PUHKY.

BupoOHUIITBO K TEXHOJIOTIYHA CHCTeMa SBJIsIE COOOK0  CYKYMHICTh
B3a€EMO3AJIC)KHUX TIPOIECIB, 332 JOMOMOTOI0 SIKMX CYCIUIBCTBO, BUKOPUCTOBYIOUH
CUPOBHHHI peCcypcHu 1 CWIH TPHUPOIU, CTBOPIOE HEOOXITHI MPOAYKTH Y BUTIISII
3ac001B BUPOOHUIITBA 1 MPEIMETIB CIIOKUBAHHS.

[ToTeHuiitHa BUPOOHHWYA CHPOMOXKHICTh TMIANPUEMCTBA (TOOTO 3JaTHICTH
3a0e3nevuyBaTy BUITYCK MEBHOTO 00CATY MPOAYKIIT HAJEXKHOI SKOCTI 32 OJUHHULIIO
4acy), MIpUJIOM SIKOT € 1oro BUpOOHMYA MOTYXKHICTh, BUPIIIATHLHIM YHHOM 3aJI€KUTh
BIJl HASIBHOI Y HHOT'O TEXHIKO-TEXHOJIOT1UHO1 0a3u.

TexHiKo-TeXHOJIO0r1YHa 0a3a MIAMPUEMCTBA - 1€ CYKYMHICTh CIeliali30BaHuX
3HaApsAb, MPEIMETIB Ta CIOCOOIB Ipalli, 3a JOMOMOTOK SKUX BUPOOJISIOTHCS TEBHI
BHUJIA OJHOPITHOT IPOIYKITi a00 HAAAIOTHCS MOCTYTH, IO 3aJ0BOJILHSIIOTH OJTHOPIIHI
moTpeowu.

[ToTeHwiliHI ~ MOXJIMBOCTI ~ PO3BUTKY  TEXHIKO-TEXHOJOTIYHOI  0a3u
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HIIMPUEMCTBA Yepe3 YIPOBAKECHHsI HOBITHIX TEXHOJIOT1M BH3HAYAIOThCS MEPEayCiM
HAYKOBO-TEXHIYHUM IIPOTPECOM.

HaykoBo-texniunmii nporpec (HTII) - Oe3nmepepBHUil B3a€MOOOYMOBIICHHUI
IpoleC PO3BUTKY HAYKH 1 TEXHIKH, CIPSIMOBAaHMM Ha CTBOPEHHS HOBHUX 1
BJIOCKOHAJICHHSI ICHYIOUHMX TE€XHOJIOT1i, 3aC001B BUPOOHUIITBA 1 IPOIYKIIIi.

Po3pizusitors eBomroriiiHi Ta peBomomiiiai popmu HTII. o eBomroriitHux
GopM BIAHOCATH MONIMIIEHHS OKPEMHUX TEXHIKO-€KCIUTyaTallliHUX MapaMmeTpiB 4u
TEXHOJOrl X BUTOTOBJICHHS, MOJEPHI3AII0 Yy MeEXKax OJHOTO 1 TOr0 Camoro
MOKOJIIHHS TEXHIKH. A JI0 PEBONIOIMIMHHMX - 3MiHY TOKOJIHb TEXHIKH 1 KIHIEBOI
MPOIYKIIii, MPUHITUIIOBO HOBI HAYKOBO-TEXHIYHI 171€1.

3aBeplIaibHOI0 JIAHKOKO 1 (opMOI0  MaTepiam3zanii  (pyHIaMEHTATIbHUX
JOCIII)KEHb, 3aC000M O€3M0oCcepeIHOr0 BIUIMBY HayKH Ha cepy BHUPOOHHULITBA €
TEXHOJIOT 1.

TexHomnoris - cmoci0 TNEpeTBOPEHHSI BXIAHUX €JIEMEHTIB (CHPOBUHU,
MaTepianiB, iHpopMallii TOIO) Ha BUXITHI (IPOAYKTH, IIOCTYTH).

Onosnennst TTh mianpuemMcTBa 1 MpOAYKIIil NPUITyCKa€e: OpraHizaiiio BIaCHUX
OiAPO3AUTIB  TeXHIYHOro 1 iHHoBawiHoro po3sutky (IIKb, nocmigni Ta
eKCIIEpUMEHTaJIbHI BUPOOHHUIITBA 1 1a00paTopii); 3alydeHHs 30BHIIIHIX OpraHi3aiii,
[0 BUKOHYIOTh y B3a€MOAIl 3 BHYTPIIIHIMU HIAPO3AUIaMHA Ti a00 1HIN (yHKIII
PO3BUTKY HIANPUEMCTBA; BU3HAUYCHHS M OpraHi3alliilo KaHaJliB MiABUIIEHHS HayKOBO-
TEXHIYHOT'O PI1BHSI BUPOOHUIITBA.

s ominku TTh mianpuemMcTBa BUKOPUCTOBYETHCS KOMIUIEKC MOKA3HUKIB, SIK1
B1I0Opa)KalOTh CTaH Ta PO3BUTOK OCHOBHMX (DOH/IB, ICHYIOUl TEXHOJOrIT 1
oprasizaiiro BUpOOHHUIITBA, POJb 1 y4acTh B HbOMY HemaTepiaibHUX akTuBiB. Cepen
TaKMX TOKA3HHKIB 11, HacamIepen, BapTICTh OCHOBHUX (OHIIB, iX CTaH 1 pyX -
BBEJICHHSI, OHOBJICHHSI, BHOYTTSI, JIIKBIJAIlig, Ta BIAMOBIAHI 10 HUX PO3PAXyHKOBI
koedimientu. Jlo 3aradbHUX MOKA3HUKIB, sIKI XapakTepu3yioTh TTh mianpuemMcrsa,
HaJIekKaTh ($hOoHIT0030POEHICTD, (hOHIOEMHICTb, €HEPrOOCHAIIICHICTh 1
€JIEKTPOO30POEHICTH MpaIil.

Came iHHOBaIIifHA MOJEJb PO3BUTKY, B SKIli pOJIb TOJIOBHOTO JDKEperna
JIOBTOTPUBAJIOTO E€KOHOMIYHOTO 3pPOCTaHHS BIJIITPAIOTh HAA0AHHS I1HTEIEKTY Ta
BMIHHS iX BUKOPHCTOBYBATH [JISl TiABHUINEHHS KOHKYPEHTOCIPOMOXKHOCTI HAIINX
pO3pO0OK Ha CBITOBOMY PHHKY, T'apaHTyBaTUMYTh BUCOKI TEMIIM E€KOHOMIYHOIO
3pOCTaHHS JCpPKaBH.

Cnucoxk BUKOPHMCTAHOI JiTepaTypu

1.Kpemens B. I'. Ocgira 1 Hayka B YKpaiHi - iHHOBalliifHi acniektu. CTparerisi.
Peanizamis. Pesynbraru. - K: I'pamora, 2005. - 448 c.

2.ExoHoMika 1 opraHizailis iHHOBamiitHOi mistibHOCTI B AIIK : mpaktukym /
[ButBuipka O. /1., Ckpunanyenko B. A., Kymaenp M. M. Ta in.] - K., 2009. - 248 c.
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INJIACTUYHE JE®OPMYBAHHA ITPU BIJHOBJIEHHI 3HOILEHUX
JTETAJIEM MAIIIMH CIBCHBKOTI'OCIIOJJAPCBKOI TEXHIKH
IBankoBa O.B.
K.T.H., JJOIICHT Kadeapu arpoiHKeHepii Ta
aBTOMOOLUIBHOTO TPAHCHIOPTY, TOILIEHT
Aadpsopos 0.0.,
Apemnroxenko O.M.
3100yBadl repuioro (6akajiaBpChbKOTro) piBHS BHUIIOI OCBITH
Ilonmascwkuti OepaicasHull azpapruil yHieepcumem
m. [lonmaea, Ykpaina

JUIst yCHIIIHOTO PO3BUTKY CUIBCHKOTOCIOAAPCHKOr0 BUPOOHUUTBA MOTPIOHO
MaTH Cy4acHl BUCOKOMPOAYKTHBHI 3aCO0M MeXaHi3alli yCiX MpoIeciB BUPOOHUIITBA.

B ekcruryatanmii  getani  CUIBCBKOTOCHOAAPCHKOI TEXHIKM THUIY BTYJIOK
BUTPUMYIOTh 3HAYHI HABAHTAKECHHS 4Yepe3 JII0 3HAKO3MIHHMX CHJI. [[OBrOBIYHICTH
neTanei 3’ €IHaHb, 1€ AeTajll COpUHMaIOTh CUJIbHE TEPTS Ta UUKIIUHI HABAaHTAKEHHS,
oOMEXy€ JOBTOBIYHICTb MAIIMHK B IIUIOMYy Ta BIUIMBAaE Ha €(EKTUBHICTH ii
ekcruryararii [2].

TpynoMicTKICTh PEMOHTY JeTalel CLIbChKOTOCHOJAPChKOI TEXHIKM BHCOKA.
Otxe, HA HaITy JTYMKY, MOTPIOHI JOCIIKEHHS CIIOCOOIB BITHOBJICHHS IAHOTO THITY

Mu pocmigunu AedeKTH JESIKUX JAeTaed CUIbChKOTOCIOIaPChKUX MAIIIMH:
BTYJIOK poiukiB KapTomekonadieB KTH-2B Ta BTylOK HaTsDKHMX MPUCTPOIB
poskugaya opraniunux ao0puB I[IPT-10. BusBwim, mo nonax 70% 3HOIIEHHX
BTYJIOK MOKYTb OyTH BIJJHOBJICHI, @ BEJIMUMHA 3HOCY 3HAXOAMUTHCS B Mexkax Bijg 0,02
10 0,40 mmM.

3acTocyBaHHA MJIACTUYHOI AeopMaliii B TEXHOJIOTISIX BIJHOBJICHHSI 3HOUIEHUX
JeTaneil aBTOTPAKTOPHOI TEXHIKM € akTyalnbHOlo 3azaueto. Illo crocyerbes
BIJTHOBJICHHS J€Tajieil TUITy BTYJIOK, TO BUKOPUCTAHHS IUIACTUYHOTO Je(opMyBaHHs
€ AOULIIbHUM. J[OCHiKEeHHS TPOLECy TUIACTUYHOTO J1e(hOpMyBaHHS BTYJIOK BEIYyThCs
Ha Kadeapi arpoimkeHepii Ta aBTOMOOITFHOTO TPAHCIIOPTY HAIIOTO YHIBEPCUTETY.

[nactnuna nedopmartis Tpu BITHOBJICHHI JeTajeil THMY BTYJIOK, IO HE
noTpelye 3HAYHUX KammiTaIOBKIAIEHb [2, 3].

YMOBOIO /1T 3aCTOCYBaHHS 3A1MCHEHHS MIACTUYHOI Jedopmarlii € TOCATHEHHS
IUTACTUYHOTO CTaHy MaTtepiamy neTani. [[macTHYHOTO CTaHy MOKJIMBO OCSTHYTH
[UIIXOM: HarpiBaHHSM, i YJbTPa3ByKYy, Jii IMIYJIbCHUX €JIEKTPOMArHiTHUX MOJIB,
I e1eKTPOriAPaBIIYHOTO €(EKTY.

Ane TmiepepaxoBaHl BHWIINE CHOCOOM BHUMAararOTh BHUKOPUCTAHHS CKJIQJHOTO
TEXHOJIOTTYHOTO O0JIaJHAHHS, 10 YCKJIATHIOE TEXHOJOTII0 BiTHOBJICHHS I[LOTO THUITY
neraneil. KpiM 1poro, 1€ noB’s3aHo 13 3HaUHUM 37J0pOKYEHHSM BiHOBJIEHHS. ToMy
710 1IbOI'O 4Yacy IIMPOKOrO 3aCTOCYBAaHHS B MPAKTULI TEXHIYHOI'O CEPBICY HAa JAaHUU
yac He 3HainuiM. [1lnaxoMm MoCSATHEHHS MIACTUYHOTO CTaHy METaly MOXYTh OyTH
MexaH14yHi BiOpamii [1].

B TtexuiyHiil mitepaTypi ommcaHO Oarato pe3yJbTaTHBHUX JOCIIIHKEHb 3
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MIJBUIIEHHS peCcypcy 3HOIICHUX JieTalell MamuH. 3okpema, npaii: €pmoinosa JI. C.,
Amninosuua B.S., Mononuka M.B., Boiitioka B.JI., Aynina B.M., [lerposa FO.H. Ta
HIMX. Y ix mpopoOkax Oynau cPopMysibOBaHI OCHOBHI TEXHOJIOTIYHI BUMOTH ISt
BIIHOBJICHHSI 3HOIIICHHUX JETAJIe TEXHIKM, sIKI O CHOPUSIIM IJIBHIICHHIO pecypcy
MaITUH.

Ha xadenpi arpoimxkenepii Ta aBTOMOOUTHHOTO TpaHCOpTy I[loaTaBchKOTO
JIEP’)KaBHOTO  arpapHOTO  yHIBEPCUTETY HWAYyTh JOCHIDKCHHS  MOXJITHBOCTEH
MJIACTUYHOI fAedopmariii y TEXHOJOTISAX BiIHOBICHHS Ta 3MIITHEHHS JETajeil THUITY
BTYJIOK.

BuBdenns nporecy miacTuaHOTO aehopMyBaHHS MPOBOJWIN 3 BUKOPUCTAHHIM
EKCIIEPUMEHTAJIbHOI YCTAHOBKH, 1€ MOXJIMBO JedopMyBaTH 3pa3k (IeTaii) 3
BiOpariiero Ta 6e3 BiOpariii. Tomy gocmiauad TakoXX BIUIMB BiOpallii Ha MPOTIKAHHS
npolecy ImiactTuyHoro JnedopmyBaHHs getaned. g 1mporo  peopmyBaHHS
3M1MCHIOBAJIOCH SIK O€3 BiOpallii, Tak 1 3 BiOparii€ro

Kopotko Texnonoriunmii mnporec aedopmariii 3 BIOpaIli€ro: 3pa3oK 4d JeTalb
BKJIAJIA€THCA Y MATPUIIO 1 3aTHCKAEThCA KPHIIKOK Matpuill. Bibpartop pasom 3
BCTAHOBJICHUM Yy TMAaTPOHI IMyaHCOHOM IMPHU JIOMOMO31 TIAPOCUCTEMHU OIMYyCKAETHCA
BHU3. [lyaHcon y meit uwac gedopmye BTyJIKy. 3ycwUsi posjaadi (ikcyBanocs
MaHOMETpPOM [4].

PesynpraramMu A0OCHIAIB MAaeEMO 3aJ€XKHICTh MDK IMPUIYCKOM 1 BEIMYUMHOIO
3aJIMIIKOBOI Aedopmariii npu aedhopMyBaHHI AOCTIIHKYBAHUX JETaIeH, IKy MOMXIUBO
3aCTOCYBATH 3 MPAKTUIHOIO METOIO.

[nsxoM MaTemMaTH4HOiI OOPOOKM OTpHUMANM EMIIIPUYHI 3aJEKHOCTI 3YCHIUIS
nedopmariii Bl KyTa TBIpHOI 1HCTpyMeHTa (fg ), npumycky oOpooku (I7), Ta
koeditienTa aegopmaiiii Mo 30BHIMIHbOMY AlameTpy aetani (Kp) mist nedopMmyBaHHs
6e3 BiOparrii Ta 3 BiOpartiero (Tabmnuns 1).

Tabmui 1 - 3anexHocTi 3ycuiuis aedopMaliii JeTajiei

3ycuiis geopMyBaHHs
Jeranpb 6e3 BiOparii 3 BiOpali€ro
BTyJiKa HaTsHKHOTO P=K,[84(11+1gB)IT +1226] P=K,[45,74(1,1 +tgB)IT 4 7,99]
npuctporo poskugada [TTP-10
Brynka ponuka P =K, [18,94(0,4 + tgB)[] + 4,001 = K, [70,83(0,4 + tgB)I1|+ 3,41]
kaprormiekonaya KTH-2B

Ha pucynky 1 nOpuBOAMMO 3alIeXHICTh MIXK MPUIYCKOM 1 3aJUIIKOBOIO
nedopmariiero
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Pucynok 1 — 3anexHicTh NPUIYCKY 1 3aJUIIKOBOI Aedopmarrii

Pe3ynpTat HAMMX IOCIHITKEHD, 30KpEMa EMITIPUYHI 3aJIC)KHOCTI MOXKYTh OyTH
3aCTOCOBaHI 3 METOI BHU3HAYCHHS BEIWYMHHU 3YCHUIS AehOpPMYBAaHHS Ta I1HIIHX
rmapameTpiB JeTajei TUITYy BTYJIOK, BATOTOBJICHUX 3 HU3BKO-, CEPEIHBO BYTJICIICBUX 1
JISTOBAHUX CTaJICH.

[Inactuune nedopMyBaHHS BBaXKAETHCSA JIOCTYIIHOIO TEXHOJOTIEHD OO
TEXHOJIOTIYHOTO OOJIaJIHaHHS Ta PEXKUMIB BIJHOBJIEHHA. Tak sk  BiOparii
1HTEeHCU(DIKYIOTh TIpoliec JAehOpMyBaHHs, TO BUIAETHCS JAOIIIBHUM 3aCTOCYBaHHS
BiOpariinoro nepopmyBaHHS Jis BIJHOBJICHHS Ta TIIOBEPXHEBOTO 3MIIHEHHS
3HOIIEHUX JIeTajell TUIy BTYJIOK Ta IHIIMX AaHAJIOTIYHUX JeTajJied MaIluH.
JIOLUIBHUM € TIPOBEACHHS MOJANBIINX JOCHIKEHb MapaMeTPiB PEKUMY IMPOIIECY
BiOpariiinoro neopmMyBaHHs JAeTajiel, BUTOTOBJICHHX 3 PI3HUX KOHCTPYKIIHHUX
MarepiaigiB 3 METO pO3pOOKM Ta BIOPOBAKEHHS TEXHOJOTI Yy PEMOHTHE
BUPOOHHUIITBO.

Cnncok BUKOPHCTAHMX JIZKepet

1. IankoBa O.B. IlatenT Ha xKopucHy Mojenb Ne 59687. «Cnoci0 BiTHOBJIEHHS
Ta 3MIIHEHHS CTAJIbHUX BTYJIOK». 25.05.2011. bron. 310. MIIK 2011.01 C21/1 1/06
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2. Effect ofvibrationtreatment onincreasing thedurability  oftillage
equipmentworking bodies/Anatolii Dudnikov, Olenalvankova, Oleksandr Gorbenko,
Anton Kelemesh// Eastern-European journal of enterprisetechnologies. —2/1 (110 )
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JOCJIIIZKEHHS HAIIVTABOYHUX ITOPOIIKOBUX MATEPIAJIIB JJISA
IMOBEPXHEBOI'O 3MIITHEHHS JETAJIEH
IBankoBa O.B.
K.T.H., TOIIEHT Kadepu arpoiHKeHepii
Ta aBTOMOOUJIBHOT'O TPAHCIIOPTY, OIICHT,
Yymak M.B.
aCHCTEHT Kadeapu arpoiHxeHepii
Ta aBTOMOO1JIbHOTO TPAHCIIOPTY
Ilonmascwvkuti 0eparcasHuli azpapuuil yHigepcumem
m. [lonmasa, Ykpaina

ExcmutyaTariisi cydacHoi CUIBCHKOTOCIIOAAPCHKOI TEXHIKM BHMAara€ BHCOKHIA
piBeHb HAAIMHOCTI 1X BY3JB Ta AeTtajiei. Lle 3abe3nedye 10cTaTHRO BUCOKUI pecype
MAaIlIMHU B IIIJIOMY.

HeoOximHicTh BIJHOBJICHHS 1 3MIIHEHHSA JeTalied OOYMOBJIEHO BEITUKUMHU
BUTpaTaMu TIPU PEMOHTI TEXHIKUA. BiIHOBIEHHS 3HOIIEHUX JAeTalieid JO03BOJISIE
JOCSITTA BUCOKOT'O PIBHSI €KOHOMIYHOT €()eKTUBHOCTI.

[TinBuIIEeHHS 3HOCOCTIMKOCTI JeTajel ClIbChbKOTOCIOAAPChKOI TEXHIKH, SKi
MPAIiOI0Th B KOHTaKTi 3 a0Opa3sWBHUM CEPEIOBHIEM B YMOBaxX CyXOro TepTH,
JOIUTBHAM € BHUKOPUCTAHHS TBEPAOCIUIABHUX HAIUTABOYHUX MaTepialiB, JUIs
OTpUMAaHHS 3MII[HEHOT MOBEPXHI 13 3aJJTaHUMU BJIACTUBOCTAMHU. OTXKE, TOCTIIHKEHHS B
HaMpsSMKy 3aCTOCYBaHHS TBEPAOCIUIABHUX MaTepiajiB MpH BIJHOBJICHI 3HOIIEHUX
neraned MamuH € aktyansbHuMu [1,3]. Merorw pochipkeHb € BHOIp METOmy
BI/IHOBJICHHSI  JeTajed, SKUA MaB OM BHUCOKMH KOE(DIIIEHT MiJBUIICHHS
MICIIIPEMOHOT0 Pecypcy.

HamnaBo4Hi moponikoBi MaTepiaii MOKYTh HAHOCUTHCS Ha MOBEPXHIO JIeTajei
AK METOJIaMU HaIUJIaBJCHHS TaK 1 HanmwieHHs. ICHyIo4Yl CHocoOM HamWICHHS
MOPOIIKOBUX MaTepiajiB IPYHTYIOTbCS Ha T0J1ayl MOPOIIKOMOIOHOTO MaTepiany B
30Hy TOpIHHS €JEKTPUYHOI JYrd, a0 OIUIABJICHHSM KOMIIOHEHTIB IOPOIIKIB,
HaHECCHUX Ha MOBEPXHIO JeTaje pa3oM i3 (hIrocamu.

HamnaBnenHss MokHa 31HCHIOBAaTH €JIEKTPOAYTOBUM, Ta30BUM, ILIa3MOBUM,
€JIEKTPOLUIAKOBUM  Ta IHAYKOiAHUM ~ MeTogaMu. Ilpu mpomy mnependadyeHo
BUKOPUCTaHHS K KOMOIHOBaHUX MPYTKIB Ta JPOTIB, TaK 1 MOPOIIKOBUX CyMIIIEH.
[Ipu TakoMy cnoco0i KOMIIOHEHTH y BUIJISIII MOPOIIKOBUX CyMIIIEd BBOIATHCS Y
3BaproOBaJibHy BaHHY MEXaHIYHUM CIOCOOOM, MOTOKOM IMOBITPS Ta IMiJ CHUJIOIO
TSOKIHHA. MOXKIIMBHIM TaKOX BapiaHT PO3IUIABJICHHSM ITONEPEIHBO C(HOPMOBAHOTO
mapy. Y CBITOBIM MpakTHIl Taki METOAM 3ailiMaloTh OCOOJIMBE MiCIle, 3aBISKH
MO3UTUBHUM TEXHOJIOTTYHUM BJIACTUBOCTSM [1].

Buxoasun 3 ormamy JiTepaTypHUX JDKEpeNl Ta aHalidy TEXHOJOTIH, SKi
BUKOPUCTOBYIOTH TIAMPUEMCTBA TEXHIYHOTO CEPBICY Ta BUKOPUCTAHHS HHUMH
HAIJIJABOYHUX MaTepiaiB CEpIMHOTO BHPOOHWIITBA, MU 3MOTJIM 3pOOWTH TIEBHI
BHCHOBKHU. ByJl0 BCTaHOBJIEHO, IO TOPOIIKOBI IPOTH MOXHAa 3aCTOCOBYBATH IS
HAIUTABJICHHS MiJ mapoM (Irocy, B CEPelOBHUIIl 3aXHUIIEHOTO ra3y Ta BIIKPUTOIO
nyroto. [TopolkoBi CTpiuKM AOLUUIBHO BUKOPUCTOBYBATHU ISl BUCOKOMPOAYKTHUBHOTO
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HAIUIaBJICHHS BIJKPHUTOIO IyTrol0 abo Imija mapoM (iIrocy Pi3HOMAHITHUX JeTajiei.
[Ipu 11bOMy TEXHOJOTIYHUHN MPOIIEC MOYKHA TIPOBOJUTH SK HAIlIBABTOMATHYHHUM TaK 1
aBTOMAaTUYHUM CIOCO0aMM, 10 3HAYHO TIJBUINYE WOTrO I1HTEHCUBHICTh Ta
POYKTUBHICTh MOPIBHAHO 3 PYUYHUM €JIEKTPOYTOBUM HATJIABJICHHSM.

B xomi gocnmipkeHHS — CKIAAy — IIMXTH, MEXaHIYHUX  BIACTUBOCTEH,
TEXHOJIOTIYHUX CMOCOO0IB HaIlJIaBJICHHS Ta OO0JAcTl 3aCTOCYBaHHS CEPIMHHX MapoK
HAIUIAaBOYHUX JAPOTIB Ta CTPIYOK BCTAHOBWIM, LIO JIJISi 3MIIHEHHS MOBEPXHEBOIO
mapy MajorabapuTHUX JIeTaJied sKI TMpalioloTh B KOHTAaKTI 3 aOpa3suBHHUM
cepeaoBHUIIEM JOLUIbHO BukopuctoByBaTu jpoTu IIII-AH 126 1 IIII-AH 170. Ilpu
[OMY 3HOCOCTIHKICTh 3MIITHEHUX MOBEPXOHB MiABHIIMIAch B 1,3-1,6 pa3u.

OcobmuBy yBary mnpuBepHynau enektponu Lastek 210 (puc. 1), mo
BUTOTOBJISIIOTBCA Y BUIJISAI TMOPOIIKOBUX JPOTIB 3 KapOilamu Bodabdpamy, IO
PO3MIIIYIOTBCS BCEpPEAMHI TOHKOCTIHHOT MeTaneBoi oOosioHku. Enextpoau Lastek
210 BupoOasitoThest 6enbrificbkoro pipmoro Lastek Belgium NV,

| -IMXTOBUII HAMOBHIOBAY; 2-CTajleBa 000J0HKA; 3- pudaeHHs
Pucynok 1 — 3aranpHuii BUIJIA Ta KOHCTPYKIIS MOPOIIKOBOIO €JIEKTPOJa 3
BHAITyCTKOBHM 3aMKOM [2]

Enextpomu Lastek 210 mpusnaueHi ajis HariaBiieHHs Jertajed. BoHu MaroTh
xapakTepuctuku, BianoBiaHi ctanaapty EN ISO 14700, 1 knacudikyroThcs sk E Fe
20. Bonm Takox BiamoimaroTh AWS AS5.21 1 kmacudikyrorees sk E WC 30/40.
OcHOBHE 3aCTOCYBaHHS — HAIUIABJIEHHS B PI3HUX TOJOKECHHSIX 3BapIOBAaHHS,
Bmouaroun PA, PB 1 PC [2,3].

Hannasnenns enexkrpogamu Jlactek 210 3abesnedye HaI3BUYAMHO CTIAKWAN 0
3HOCY Ta CTHpaHHA HaruiaBieHuil map. CTpykTypa HariaBieHoro enekrpoaamu Lastek
210E mapy mnpencraBisie co60r0 O€3IIIaKOBYy MATPHUII0 TBEPJAOTO CIUIABY 3
YacTUHKaMM KapOiay BoJib(paMy 1o BCiil moBepxHi. Bucoka CTIAKICTh A0 CTUPaHHS
MIHEpajamMH, pyAol0, IIEMEHTOM, IHIIUMU abpasuBamu. HammaBinenuwit marepian
BXKKO MIATA€THCS MEXaH1uHIM 00po0i11i, 30KpeMa, nutidyBaHHO [4]

BucnoBok. [IpoBeaeHi HaMu AOCTIAKEHHSI TO3BOJIMIIA 3pOOUTH BUCHOBOK, IO
3Ha4YHa KUIBKICTh 3HOIICHUX JeTalieil MOXKYTh OyTH BIJIHOBJICHI Ta 3MimHeH1. J{is
3MIIHEHHS! POOOYMX MOBEPXOHb JeTajie TPYHTOOOPOOHOT TEXHIKH, SIKI MPAIFOIOTh
0e3mocepelHbO B KOHTAKTI 3 aOpa3sMBHUM CEPEAOBUIIEM AOLIIBHO 3aCTOCOBYBATU
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HaIUIaBJICHHS TOPOIIKOBUMH  CJICKTPOJAHMMH MaTepianamu. BigHOBICHHS i3
3MIIIHEHHS POOOYMX IMOBEPXOHb Jla€ Ie W 3aXHUCT BIJ KOpO3ii, 10 € 3aco0om
MIJIBHUINCHHS HaAIMHOCTI TexHIKW. Ha moBepxHi aetam (OpMyeThCS 3HOCOCTIHMKA
apMyro4Ja CTPYKTypa y BUTJISAI KPUCTATIYHOI MATpPHIIi, IIPU I[bOMY OCHOBHHI MeTall
neTaji 30epirae BSI3KIiCTb.

OcobmuBy yBary 3BepHyJuW Ha enekrpomau Lastek 210, sSKi BUTOTOBISIE
oemprivicebka (pipma Lastek Belgium NV. Iloka3Huku MIITHOCTI Ta 3HOCOCTIMKOCTI
HAIJIaBJICHOTO MMM €JIEKTPOJAMH IIapy MEPEBUIIYIOTh TMOKA3HUKU HATUTABJICHHS
enexktpomamu IIII-AH 126 1 IIII-AH 170. Ane Hamm XOCTIKEHHS OOMEXIIINACH
BUBYCHHSIM TEXHOJIOTIYHMX TIOKA3HWKIB, HE BPAXOBYIOUM EKOHOMIYHI aCICKTH
3aCTOCYBaHHS MOPOIIKOBUX EJIEKTPOJIiB.

Crnncoxk BUKOPHCTAHMX JXKepet

1. 3HOCOCTIMKICTh CIUIABIB, BIIHOBJICHHS Ta 3MIIHEHHS JeTaJed MAaIlWH:
Hagpuanesauit moci6uuk. 3a pexa. ITonosa B. C. 3anopixoks: Motop Ciu, 2006. 420 c.

2. InTepuer pecypc. https://en.lastek.be/filler-metals/hard-facing-en/lastek-
210-¢/ (nata 3Bepuenns: 20.06.2025)

3. IaTepuer pecypc. Po3pobieHHs 3HOCO- Ta yIapOCTIHKHUX IMMOKPHUTTIB Ha
ocHOBI cuctemu Fe-Ti-MnC
https://www.khadi.kharkov.ua/fileadmin/P_vcheniy_secretar/%D0%9C%D0%90%D
0%A2%D0%95%D0%A0%D0%86%D0%90%D0%9B/R_m_Tytan_-
_manhanan.pdf (nata 3BepHenHs: 20.06.2025)

4. [Ipucsxutok I1. M. HaykoBi ocHOBU (hopMyBaHHSI 3HOCOYIapOTPUBKUX
MOKPUTTIB  CHUCTEMH  «BHCOKOMAapraHIleBa CTajb — TYTOIUIABKI  CIIOJYKH)
EJIEKTPOyroBUM HaruiaBieHHsaM/ Pedepar mucepramii Ha 3100yTTS HayKOBOTO
CTYNEHs JIOKTOpa TEXHIYHUX HayK. IBaHO-DpaHKIBCHKUI HAI[IOHAIBHUNA TEXHIYHHIMA
yHiBepcuteT HadTH 1 razy. JIsi 2024. C.74

THHOBAIIMHI CKJIATOBI EPEKTUBHOCTI POBOTH HIJINMPUEMCTB
ABTOMOBUIBHOI'O TPAHCIIOPTY

Keaemem A.O.

K.T.H., IOUEHT Kadeapu arpoiHxkeHepii Ta

aBTOMOOUIBHOTO TPAHCHIOPTY, TOLIEHT

Bbypaaka O.A.

K.T.H., IOUEHT Kadeapu arpoiHxkeHepii Ta

aBTOMOOUTBHOTO TPAHCHIOPTY, JOLIEHT

Ilonmascwvkuti depocasruli acpapHuil yHisepcumem

m. [lonmasa, Yxpaina

CydacHuil aBTOMOOUIbHUI TPAHCIIOPT XapaKTEPU3YETHCS IMIUPOKUM CIEKTPOM

3aCTOCYBaHHS, PI3HOMAHITHUMH TEXHIYHUMH Ta TEXHOJIOTTYHHUMH MOMJITHUBOCTSIMHU.
[Ipobnema eheKTUBHOTO BUKOPHUCTAHHSI JISTKOBOTO Ta BAaHTAXKHOTO aBTOMOO1JIHHOTO
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TPAHCIIOPTY B YMOBaX ChOTOJCHHS HE JIMIIE HE BTPAya€ CBOE€I aKTyaJbHOCTI, a i
HaOyBa€ JOJATKOBOTO 3HAYCHHSI.

CkinasiHi €KOHOMIYHI YMOBH, B SIKUX (DYHKIIIOHY€ aBTOTPAHCIOPTHA Taiy3b,
CIOHYKAalOTh JO TIOIIYKY HOBITHIX pE3epBIB 1 MOXJIMBOCTEH TEXHIYHOTO,
TEXHOJIOTIYHOTO Ta OpraHi3alliifHOro XapakTepy W00 MiABUIIECHHS €(EeKTHUBHOCTI
BUKOPUCTAHHS SIK YyHIBEPCAJIbHOTO, TaK 1 CIELIaJi30BaHOr0 JIETKOBOTO Ta
BaHTA)KHOTO TPAHCIIOPTY.

OkpiM  BIAOMHX METOJAMYHHUX Ta METOJMOJOTIYHUX CKIAJOBUX  IOJO
IMPOEKTYBAaHHS POOOYMX MICHb MHiAIPUEMCTB aBTOMOOLIBHOTO TpaHcropty [1, 2],
IHHOBAIIMHUMH aCTIEKTaMH B I[bOMY KOHTEKCTI MOYKHA BBAKaTH HACTYIIHI.

JUtst cTaHUId TEXHIYHOTO OOCIYTrOBYBaHHS Ta CEPBICHUX LIEHTPIB SIK JIETKOBOTO,
TaK 1 BAHTAXHOTO TPAHCHOPTY CHUIBHUMHU O3HAKaMU CTpaTerii IiJIBUILECHHS
€()eKTUBHOCTI BUPOOHUYMX IPOIIECIB €:

JloiiibHE BNPOBAKEHHS B CUCTEMY OpraHizailli BUPOOHMITBA KOHLEIIIIHI
3aKyIiBEIbHOI, BUPOOHUYOI, CKJIQJCHKOI Ta PO3MOAIILYOI JOTICTUKUA SIK €JUHOT
cuctemu. [Ipu 1bOMy akIIeHT 30cepeKY€EThCS HA BUPOOHUY1H JIOTICTHIII.

o HeoOximHiCTh MakCUMalIbHOI €KOHOMIi po0OOYOro yacy, HOPMOBAHOTO Ha
BUKOHAHHS TEXHOJIOTIYHUX ONepaliii 3 TEXHIYHOTO OOCIYrOBYBaHHS Ta PEMOHTY
aBTOMOOLIIB.

« baxano 3a0e3nedyBaTu nocTayaHHs 3allaCHUX YaCTHH 3@ IPUHLUIIOM «TOYHO
B TEpMiH» a00 MparHyTH 10 MiHIMI3aIlii CTPOKIB TaKOTO MOCTa4YaHHS.

o AunropuTMizaiiss BUPOOHHYUX TMPOILECIB TEXHIYHOTO OOCIYroBYBaHHS 1
PEMOHTY  TpaHCHOPTY —  OOOB’SI3KOBAa  CKJIQJ0Ba  CYYaCHUX  TEXHOJIOTIN
00CITyroByBaHHS.

o 3acToCyBaHHS  OpHUTIH&JIBHOIO  MPOTrPaMHOr0  3a0e3MeueHHd Ui
KOMIT FOTEPHO1 A1arHOCTUKH BY3JIIB 1 arperaTiB aBTOMOOLIIB.

o IlocTiliHe cucTeMHEe HaBYaHHS Ta MIJBUIICHHS KBamidikallii SK MEXaHIKIB,
TaK 1 aMIHICTPATUBHOI'O MIEPCOHAITY aBTOTPAHCIIOPTHUX MIAIPHUEMCTB.

o IlinTpuMka wyucTOTM HA POOOYUX MICISIX, BUKOPUCTAHHS CIPABHOTO
CIEI1aJII30BaHOTO Ta CIIOCAPHOTO IHCTPYMEHTY, 11arHOCTUYHOTO 00J1aIHAHHS.

o IIpozopi Ta 3po3ymimi myis mepcoHany (GopMH W CHCTEMH OIUIATH Tparli 3
HAsBHICTIO SIK MaTepialibHO1, TaK 1 HEMaTepiaabHOI MOTHBAIIIi [3].

CyTTeBOIO BIAMIHHICTIO B TPOEKTYBaHHI, opraHizamii Ta crnerudimi podoTH
CEpBICHHUX LEHTPIB 1 CTAHIIH TEXHIYHOTO 0OCIYyroBYBaHHS JIESTKOBOI'O T4 BAHTA)KHOTO
TPAHCIIOPTY € TEXHIYHE Ta TEXHOJIOT1YHE OCHAIICHHS POOOYMX MICIhb — IIOCTIB
TEXHIYHOT'O0 0OCIIyTOBYBaHHS Ta PEMOHTY.

JIns  JIETKOBOTO  YHIBEPCAJIBHOTO Ta  CIELialli30BaHOTO0  KOMEPIIHHOTO
TpaHCIOPTY B HaWkpammx ceppicHuX IeHTpax 1 CTO AouiibHO BUKOPHUCTOBYBATH
rigpodikoBaHi MiAHOMHUKK BaHTaxomiaioMHicTio 10 5000 kr (puc. 1). Po3paxyHok
BUPOOHUYUX 30H Y TAKOMY BHMAJKY 3A1MCHIOETHCS 3 ypaxyBaHHSM I'€OMETPUUYHUX
PO3MIpiB SIK aBTOMOO1IIB, TaK 1 CAMOTO TEXHOJIOTTYHOTO 00J1aTHaHHS.
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Puc. 1 — Ilpuknan opraxizamii cydacHuX BupoOHHUux moctiB Ha CTO s
JIETKOBOTO KOMEPIIHHOTO aBTOMOOLIILHOTO TpaHCTOPTY ((hOTO aBTOPIB).

VY pa3i npoekTyBaHHS BUPOOHUYOI 30HU TEXHIYHOTO OOCIYyrOBYBaHHSA Ta
PEMOHTY BaHTaXHOTO aBTOMOOUIBHOTO TPAHCIOPTY (PHUC. 2) OCHOBOIO € OTJISIIOBI
MM, OOJIaHAHI TiIpaBIIYHUMH JTOMKpaTaMu. TakoK IOIUIBHO BHUKOPHUCTOBYBATH
MOOUIbHI M1AMOMHO-TPAHCIIOPTHI CUCTEMHU.

Puc. 2 — Ilpuknan opramizamii cydacHux BupoOHHUnMx moctiB Ha CTO s
BAHTAKHOTO CITCIIAII30BAHOT0 aBTOMOO1ILHOTO TpaHCIOPTy ((hoTO aBTOPIB).
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OcTaHHIM YacoM CIIOCTEpPITa€ThCSl 3POCTAHHS BUKOPUCTAHHS TiOpUIHOTO Ta
CJIEKTPUYHOTO aBTOMOO1JIBHOTO TPaHCIIOPTY. Crnermudika CEpBICHOTO
0o0CITyroByBaHHs TakWX aBTOMOOUIIB BHMarae IOTPUMaHHS JOJATKOBUX BHUMOT 3
OXOPOHHM TIparli i Yac BUKOHAHHS POOIT 3 €JCKTPUUYHUM OOJIaTHAHHSIM.

Kpim 3a3HadyeHoro, okpemy yBary Ipd oOpradizaiii cepBiCHUX poOIT
aBTOMOOUIBHOTO TPAHCHOPTY CIiJ MPUIIISATH CTBOPEHHIO ONTUMAJILHUX MapaMeTpiB
MIKpOKJIIMATy Ha poOOYMX MICHAX 1 TMOCTaX TEXHIYHOrO0 OOCIyrOBYBaHHS.
EneproedextuBHe omnaneHHs BUPOOHUYMX 30H MOKe OyTu 3a0e3rledeHe IMUISTXOM
YIPOBADKEHHS CHUCTeM 1H(GpadepBOHOro OO0IrpiBy abo CHCTEM TBEPAONAIUBHOTO
OTIaJICHHHI.

Sx HeBII’€MHI CKJIAAOBI NpU [bOMY TIOBHHHI OyTH BHOpPOBaJXKEHI U
(YyHKLIOHYBaTU: CUCTEMH BIJABEIAECHHS BIANPAlbOBAHUX Ta3iB 32 MEKI BUPOOHUYOIO
MPUMIIIECHHS; CHUCTEMa OYHUILEHHS Ta KOHIUIIOHYBAaHHS TIOBITPS;, CHUCTEMa
MIPOTUIIOKEKHOI CUTHATI3aLI1].

Otxe, cydyacHU cepBICHUU LIEHTp a00 CTaHIIsl TEXHIYHOIO OOCIyroBYBaHHS
aBTOMOOLUIBHOTO TPAHCIIOPTY — 1€ CYKYIHICTh CKJIAJIHUX TEXHIYHHUX, TEXHOJOTIYHUX,
BUPOOHUYNX, EKOHOMIYHUX Ta OpraHizalifHUX CHUCTEM 1 B3a€MOBITHOCHH,
KOOpJIMHAIlIL ¥ B3a€EMOJIS SIKUX € CKJIQJHOI0 0araroakTOpHOIO YIPaBIIHCHKOIO
3aauero. Ycmix (QYHKIIOHYBaHHS TaKUX CHUCTEM 3aJIKHUTh B[ 3JIar0J[KEHOCTI,
aJanTUBHOCTI Ta THYYKOCT1 TEXHOJIOTTYHHUX MTPOLIECIB 1 BUPOOHUYOTO MEHEIPKMEHTY.

Cnmcoxk BUKOPUCTAHMX JAKepeJI:

1. Joxynixin B. 3., Kymescbka H. ®., Manumes B. B. Texnonoriune
MPOEKTYBaHHS ABTOTPAHCHOPTHUX MIANPUEMCTB. YHIBepcUTET «YkKpaiHay, 2022.
146 c.

2. Jlypuenko O. A. TexHiuHe o0OCITyroByBaHHSd 1 PEMOHT aBTOMOOLIIB.
Opranizanis 1 ynpasmiHHs : miapydynuk. Kuis : 3nanns-IIpec, 2004. 478 c.

3. Kopenpbka C. 0. Amnaniz BUPOOHUYO-EKOHOMIYHOT ISIIBHOCTI
aBTOTpaHCIOPTHOTO mianpuemMctsa. Piene, 2013. 158 c.

3ACTOCYBAHHA METOJOJOITYHOI'O AITAPATY BUIIO1
MATEMATHUKHU B KOHTEKCTI CYUACHUX HAYKOBHUX
JOCJ/IIIKEHD
Koaecniuenko LA.
Crapumii Bukiiagau kadeapu OyAiBHULTBA Ta TPOQeciiiHOT OCBITH
Ilonmascwvkuti OepaicasHull azpapruil yHieepcumem
m. Ilonmasa, Yxpaina

Buma wmareMaTMka CTaHOBUTh KOHIENTYaJNbHUW Ta 1HCTPYMEHTAJIbHUMA
(GyHIaMEHT 3HAYHOI YACTMHU CY4YaCHUX HAyKOBHUX JIOCHiIKeHb. BoHa 3abe3neuye
IIMPOKUIN apceHall METO/IB Ta aHATITUYHUX 1HCTPYMEHTIB, SIKI 3aCTOCOBYIOTHCS JJIS
pPO3B’sI3aHHS CKJIQJAHUX TEOPETHYHUX 1 MPUKIAAHUX 3aBJaHb y PI3HUX Taly3sx
3HaHb[ 1, 2].

Metoau BUIOI MaTeMAaTUKH BUKOPHUCTOBYIOTHCS y IIMUPOKOMY CIEKTp1
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HAyYKOBUX JIUCIHILIIH, 30KpeMa:

di3uka — MaTeMaTU4yHI MOJIENl ONMHUCYIOTh MEXaHIKy pyXy, TpaBiTaiiiiHi
B3a€MO/II1 Ta €JIEKTPOMAarHiTHI MPOIIECH.

Ximisg — MaTeMaTU4YHI METOJAM JIO3BOJISIOTH MOJCITIOBATH XIMIYHI peakIlii Ta
BHM3HAYATH BJIACTUBOCTI PCYOBHH.

Biosyorist — MaTemMaTH4HI IHCTPYMEHTH 3aCTOCOBYIOTHCS JUIsl aHAJI3Y CTPYKTYP
1 IMHAMIKY KJIITHH, OPraHi3MiB Ta IMOITYJISIIIH.

MenunpHa —  MareMaTHYHE  MOJCIIOBAaHHS  BUKOPHUCTOBYETHCS IS
PO3pOOIICHHS HOBUX JIarHOCTHYHHUX 1 TEPAIICBTUYHUX II1XOIIB.
ExoHoMika — MaTeMaTH4HI METOAW CIYyI'YIOThb OCHOBOIO JUIS aHaIl3y

€KOHOMIYHMX JIAaHUX Ta MOOYI0BU MPOTHO3HUX MOJIENCH.

Komm’toTepHi Hayku — MaTeMaTW4yHl 3acOo0M € KIIOYOBHUMH Yy CTBOPEHHI
QITOPUTMIB 1 CUCTEM IITYYHOTO 1HTEJIEKTY.

[Tpukiaay NpakTUYHOTO BUKOPUCTAHHS :

- Po3B’si3anHs nudepeHiaibHUX PiBHSAHB JJIS ONMUCY XBUIILOBUX MPOIECIB 1
KOJIMBaHb.

- BukopucranHs Teopii HMOBIpHOCTEW [JIsi CTAaTUCTUYHOIO aHANI3Yy Ta
yXBaJICHHS pIIIEHb B yMOBaX HEBU3HAYEHOCTI.

- 3acTocyBaHHSA JHIMHOI anreOpu 1 MNOOYIOBH MoOJEIeH CKJIIAIHHUX
B3a€MOITOB’A3aHUX CUCTEM.

- BukopucraHHS MaTeMaTHYHOTO aHAJI3y JJI BHU3HAYCHHS CKCTPEMaIbHUX
3HA4Y€Hb (PYHKIIIH.

Meronn BHINOI MaTeMAaTHKH € YHIBEpCATbHUM Ta BHCOKOC()DEKTUBHUM
IHCTpYMEHTOM JUisl (popManizallii, aHamizy Ta ONTUMI3allii MpoLEeciB y Hayul M
TeXHilli. IX eBOMIONis BU3HAYAILHO BIUIMBAE HA TEMNHU # HANPAMKU DPO3BHUTKY
Cy4acHOl HayKH.

Tenaeniii ocTaHHIX AECATHIITH CBIIYaTh NPO CTPIMKE 3POCTAHHS YACTKH
JOCHIKEHb, IO TIPYHTYIOThCS Ha MaTeMaTMdyHUX Meronax. lLle 3ymoBieHo
NIIBHUINCHHSAM CKJIQJIHOCTI HAYKOBHUX 3aBJaHb 1 3pOCTaHHAM TIOTpeOU Yy
BHCOKOTOYHHX aHAJTITUYHUX IHCTPYMEHTAX.

KitodoBi po3ginu BuINOi MaTeMaTuku — audepeHIliagbHe Ta I1HTeTpaibHE
YUCJICHHS — MalOTh YHIBEpCAJIbHE 3aCTOCYBAHHS y BUBUYCHHI JHUHAMIYHHX CHCTEM Y
¢d13u1rl, Ximii, 010J0T1i, EKOHOMIII Ta COIlAJbHUX Haykax. Teopis MMOBIpHOCTEH, Y
MOEHAHHI 3 MaTeMaTUYHOI CTATHCTUKOI, 3a0e3neuye HaAldHUN{ amapar s
aHai3y BUMAJIKOBUX MPOLECIB 1 CTATUCTUYHUX JIaHUX [3].

Buma maTtemaTuka OXOIUTIOE MIUPOKUH KOMILIEKC JHUCIMIUIIH, 30KpeMa
aHAIITUYHY T€OMETpito, anredpy, MaTeMaTUYHUIN aHai3, TEOpil0 WMOBIPHOCTEHN Ta
1HIIT HaIMpsIMU, 10 Ja€ 3MOTy (JOpMYBaTH YHIBEPCAIbHI MOJIEI JIJISl TOCIIKEHHS Ta
MIPOTHO3YBAHHS CKJIATHUX SIBUIIT 1 TIPOIECIB Y HAYIIl Ta TEXHOJIOT1sIX.

BucnoBku:
- Buma maremaTtuka € gpyHmamMeHTaIbHOI 0a3010 IS IPOBEACHHS IMIHPOKOIO
CIIGKTpa  HAyKOBHX  JIOCHIDKCHb,  3a0e3Medyyloud  METOJOJOTIYHMA  Ta

IHCTpYMEHTAJIbHUIN amapaT JUisl pO3B’Si3aHHS SK TEOPETHYHUX, TaK 1 MPUKIATHUX
3ajad. I MeToau eheKTUBHO 3aCTOCOBYIOTHCS B PI3HUX HAYKOBUX Tally3sX, TAKUX SIK
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¢di3uka, Ximisf, OIOJIOTISA, MEIMIIMHA, CKOHOMIKAa Ta KOMII'IOTEPHI HAyKH, IO
MiATBEPKYE 11 YHIBEPCANBHICTD Ta MDKIUCIUIUTIHAPHUM XapaKTep.

- IIpakTuyHe BUKOPUCTAHHS MAaTeMAaTHUYHUX METOMIB — BiJl JudepeHIiaTbHuX
PIBHSIHB 1 Teopii WMOBIPHOCTEH 10 JIIHIMHOI anreOpu Ta MaTeMaTHYHOTO aHAI3y —
Cripusie TJIUOOKOMY PO3YMIHHIO CKJIQJHUX TMPOIECIB Ta SBHII, ONTHUMI3allii
JOCIIJIKEHB 1 IPUNUHATTIO OOTPYHTOBAHUX PillleHb. 3POCTaHHS CKJIAJHOCTI Cy4acCHUX
HAyKOBUX 3aBJIaHb OOYMOBIIIOE I1IBUIIIEHY POJIb BUILIOT MATEMATUKH SIK IHCTPYMEHTY
JU1s 3a0€e31eYeHHs TOYHOCTI Ta €(DEKTHUBHOCTI HAYKOBUX PO3POOOK.

- KirodoBi po3niiv BUIIOI MaTeMaTUKH, Takl SK AudepeHIiabHE Ta
IHTerpajibHe YHWCIIEHHS, TEOpis WMOBIPHOCTEH Ta MaTeMaTHYHA CTaTHUCTHKA,
BIIIrPalOTh BU3HAYAIBHY POJb y MOJICTIOBAHHI JUHAMIYHUX CHCTEM 1 aHali3l
BUMAJKOBUX TIPOLIECIB, IO € HEOOXIAHUM JJii PO3BUTKY HAyKH 1 TEXHOJIOTIH.
3aBASKA MTUPOKOMY CIIEKTPY AUCIMILIIH, IO BXOAATH 0 CKJIy BHUIIOI MaTEMAaTHKH,
3a0e3neuyeThcss (OopMyBaHHS YHIBEPCAIBHHX MOJENCH, 3JaTHUX aJeKBAaTHO
B1100pakaTu Ta MPOTHO3YBAaTH CKJIAJHI SIBUIIA B PI3HUX Ialy3sX 3HAHb.

- TakuM 4YMHOM, TOJNATBIIMN PO3BUTOK 1 BJOCKOHAJEHHS METOJIB BHIIOi
MaTEMaTUKH € KIIOYOBUM YHHHUKOM TMPUCKOPEHHS HAYKOBOIO TIpOrpecy Ta
1HHOBAIlI y CYy4aCHOMY CBITI.

Cnucok BUKOPUCTaHUX JKEped.

1. CnoBak K. I. Meroguka BUKOpUCTaHHA MOOUIBHMX MaTE€MaTUYHUX
CEepPEeIOBUII] y TMPOIECI HABYaHHS BHINOI MaTEMaTHKU CTYJICHTIB EKOHOMIYHUX
crenlajgbHOCTe! : auc. ... Kauj. nea. Hayk : 13.00.10 indopmaniitHo-KOMYHIKaLiHI
TtexHoJyorii B ocBiTi / CnoBak Karepuna IBaniBHa ; I[HCTHTYT iH(bOpMaILiiTHUX
TEXHOJIOT1H 1 3ac001B HaBUaHHS HallioHabHOI akajeMii mearoriyHux HayK Y KpaiHu.
K., 2011.291 c..

2. 3abpancekuii B. S. Konuemnuist camocTiiiHOi poOOTH CTYJIEHTIB Mij 4yac
BU- BueHHs BuIIoi Matematuku / B. . 3a0pancekuii, H. B. Binniuenko // BicHuk
Yepkacvkoro yHiBepcutery. Cepis menaroriyHi Hayku. Bumyck 150. Yep- kacu :
Bug. Big. YHY im. b. Xmenbauiskoro, 2009.C. 72-81..

3. Kmouko B. 1. TlIpobGiaema Tpancdopmaiiii 3MiCTy Kypcy BHIIOL
MaTeMaTUKH B TEXHIYHUX VYHIBEPCUTETaX B YMOBaX BHUKOPHCTAHHS Cy4acHHUX
iH(dopmarriii- Hux texHosorii / Kmouko B. 1. // lugaktuka MmaTeMaTUKu: TPoOIeMH 1
no- ciaimkenns. 2004, Bun. 22. C. 10-15.

IHTET'PAIISA MATEMATHUKHU Y HAYKY, TEXHIKY TA KYJbTYPY:
TEOPETUYHI TA IIPAKTUYHI ACIIEKTHU
Kouecniuenko L.A.
Crapumii Bukiiagau kadeapu OyAiBHULTBA Ta TPOdeciiiHOT OCBITH
Ilonmascwvkuti 0epaicasHull azpapruil yHieepcumem
m. [lonmasa, Yxpaina

Ponp MaremaTuku B JKWTTI JIFOAWMHU € HAJI3BHYAHO BaroMol0 Ta Jenmalli
oYeBUHINOW. BoHa MIIHO 1HTErpoBaHa y BCl cepHw MISIBHOCTI CyYacHOTO

cycninscTBa. KoMm’roTepu, miuaHmeTy, cy4acHi MOOUIbHI MPUCTPOI CYNPOBOKYIOTh
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JIOJIMHY WIOXBUJIMHU, TPU ILOMY iX CTBOPEHHS HEMOXJHMBE 0€3 3aCTOCYBaHHS
GbyHIaMEHTAIbHUX 3aKOHIB Ta pO3paxyHKIB MaTEMAaTUKH.

[IpoTe ponk MaTeMaTHUKHU Yy >KUTTI 1HAWBIJA Ta CYCIUIBCTBA HE OOMEKYETHCS
aumie i1i MPaKTUYHUM 3aCTOCYBaHHSIM Yy TeXHIYHMX 3aco0ax. Crocrepiraerbes
3pocTaryuil iHTepec 3 00Ky OaThKIB J0 3apaxyBaHHs AITEH y HaBYaIbHI 3aKJIaau 3
MaTeMaTUYHUM CIOPSMYBaHHSM, IO 3YMOBJIEHO TIOTPEOOI0 CYCIUIBCTBA Y
BHCOKOKBATI(IKOBAaHMX TEXHIYHMX (HaxiBIsSIX 13 TIHOOKMMH MaTeMaTHYHUMH
3HAHHSIMU.

JIist  ajexkBaTHOI BIAMOBIAI HAa TWTAaHHSA TMPO 3HAYEHHS MATEMaTHKUA B
Cy4acHOMY JKHTTI CNIiJ IIepml 3a BCE OKPECIMTH 1ii CyTHICTh. MaremaTuka
BU3HAYAETHCS SIK HAyKa MPO KUIBKICHI CIIBBIJHOIIEHHS Ta MIPOCTOPOBI (OpMH
peanbHOro cBiTY. TepMiH «MaTeMaTUKE» MOXOAUTH BiJl JaBHBOTPELIKOTO CIIOBA, IO
O3HAYa€ «3HaHHA» a00 «Haykay. CTapomaBHI IPeKH BBaXKaJIWM MATEMATHUKY KIOUEM
70 ycix Hayk. DyHIaMEHTOM MaTeMAaTUKHU € Oomeparlii miApaxyHKy, BUMIPIOBaHHS Ta
(GbopMabHOTO OMKCY BJIACTHUBOCTEM 00’€KTIB, 10 0a3ylOThCS HAa 3HAHHSIX PO
CTPYKTYpY, TOpPSAOK Ta B3a€EMO3B’sI3KM. BiiacTuBoCTi peanbHUX OO0’€KTIB Y
MaTEeMaTHuIll 17eami3yloTbca Ta (QOpMai3yIOThCs, IO JO3BOJSE CTBOPIOBATH
MaTeMaTu4yHi Mojemi. YacTuHa WX BIACTUBOCTEH MPUNUMAETHCA SK aKCIOMH —
TBEpUKEHHS, Kl HE MIOTPeOYyIOTh JOBEICHb, HAa OCHOBI SIKMX BHBOMISATHCS 1HIII
ICTUHHI BJIJACTUBOCTI 00’ €KTA.

MareMaTuKy TOAUIAIOTh HAa TEOPETUYHY Ta NPHUKIAAHYy dacThHU. Di3uka,
XiMisl, aCTPOHOMisl, 0610JI0TisI, MEIUIIMHA, TICUXOJIOTis, 1HKEHEepIsl, MPOTHO3YBaHHS Ta
Jorika aKTHBHO 3aCTOCOBYIOTh MaTe€MaTH4HI METOIW. 3aBASKU MaTeMaTHII
3ICHIOIOTHCSI HAYKOBI BIAKPUTTSI, BUSBIISIOTHCS 3aKOHOMIPHOCTI Ta (POPMYIOTHCA
NPOTHO3U. 3HAYEHHS MATEMAaTHKW B JKUTTI CyYacHOi JIOJMHU € KIIOYOBUM 1
He3aMIHHMM. BiJICYTHICTh 3HaHb OCHOBHHMX MaTEMaTUYHHUX 3aKOHIB Ta HAaBHYOK iX
3aCTOCYBaHHS YCKJIQJIHIOE OMAaHyBaHHS Oylb-sKoi mpodecii. MarematuuHi omnepariii
BUKOPUCTOBYIOThH HE JIMIIIE BUMTENI, (DIHAHCUCTU YU OyXTajaTepu, a il aCTPOHOMH, IO
BU3HAYAIOTh BIACTaHI 10 31p, MOJIEKYJSIpHI O10J70TH, SKI JOCTIKYIOTh T€HETHYHI
MyTaIlii, IHKeHEepH, TPOTrpamMiCTH, MEINKH Ta arpapii.

Bapro 3aznaumnTH, 110 MaTeMaTHKa BIIITPae BaXXIUBY POJIb 1 B TyMaHITapHIM
chepl, 30KpeMa y MHCTELUTBI Ta JiTeparypl. Xoda KapTUHU CTBOPIOIOTHCS Y
JBOBUMIPHOMY IMIPOCTOPI, a peabHl 00’ €KTH € TPUBUMIPHUMHU, MOETUYHI PO3MIPHU Ta
My3WYHUH PUTM MalOTh MareMatuyHe miarpyHrs. KoHuenmii J10CTOBIPHOCTI
iH(dopMalii B JiTepaTypl TaKOXX MarOTh MaTeMaTWyHui xapaktep. [lcuxosnoris, sik
MDKIUCIUIUTIHAPHA HayKa, [0 MOE€IHYE TyMaHITapHlI Ta MPUPOJHUYI METOMH,
MIMPOKO 3aCTOCOBYE MaTE€MaTW4HI MO, CTATUCTUYHI METOJU, IPOTrHO3yBaHHS 1
Bepu(DIKaIliio TaHUX.

MareMaTryHa OCBITa CyPOBOIKYE JIFOAUHY 3 TIOYATKOBOI IITIKOJIH 1 opMy€E HE
numie mpodeciiiHi KOMIETEeHTHOCTI, a ¥ 3arajibHi KOTHITUBHI 3710HOCTI. HaBuanus
MaTEeMAaTUKHU 3 PaHHIX POKIB crpusie (OPMYBaHHIO aHATITHYHOTO MUCJICHHS, yBard,
30CEPEMHKEHOCT], CaMOJUCIMIUIIHA, YMIHHS BCTAHOBIIOBATH MPUYUHHO-HACIIIKOBI
3B’S3KM, POOMTH BHUCHOBKM Ta mporHosdyBatu mnoxii. Ilpomec po3’s3aHHs
MaTEMaTUYHUX 3a/1a4 BUXOBYE CAMOCTIMHICTb, 3JaTHICTb O KPUTUYHOTO MHUCIICHHS,
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BIJIMOBIIAJIGHICTh 32 TPHUHHSTI PIIICHHS Ta TOJIEPAHTHICTH O MOMHIIOK. SIKICTBH
MeJJarOriYHOTO0 CYMPOBOIY MAa€ BHW3HAYAIBHWI BIUIMB Ha CTABJICHHS YYHIB [0
MaTEMaTUKH.

BaxnuBicth MaTremaTuku 30€piraeTbCcsi 1 B JIOPOCIOMY JKHUTTI, J€ BOHA
JoroMarae y IOJECHHOMY IUIaHyBaHHI, PO3MOJUI pecypciB, aHami3l iH(opmariii.
MareMaTtika € HEBIJI’€MHOIO CKJIQJIOBOIO 3arajbHOJIIOACHKOI KYJbTYpH, IO
BiJIoOpa)kae 1CTOPIIO PO3BUTKY JIIOJICHKOT JYMKHU. PyliHYBaHHS MaTeMaTHUYHOI OCBITH
OPU3BOAUTh JO0 pyHHYBaHHS KyJIbTYpHOI CHAIIIMHM 1 3HaHb JIIOJICTBA.
VY 1ockoHaJIeHHST MaTeMaTUYHOI TPaMOTHOCTI CTa€ OCOOJIMBO aKTyaJlbHUM Ha Tii
rJI00aTBbHOI KOMIT FOTepHU3aIlii, Mo CTaBUTh HOBI BUMOTH JIO CYCHIJILCTBA. 3HIKCHHS
pPiBHS MaTeMaTHYHOI KyJIbTYpH MOKE TpaHC(HOPMYBATH JIIOIWHY 13 TOCIOAaps
KOMIT FOTepa y HOTO 3aJIe)KHOTO KOPUCTyBaya.

BucHoBku:

- Marematuka € (pyHZAMEHTAJILHOIO HAYKOIO, 1HTEIPOBAHOIO Yy BCi cdepu
Cy4acCHOTO JKUTTS Ta HAYKOBHUX JOCIHIKEHb, 110 3a0e3Medyye PO3BUTOK TEXHIKH,
HAYKH 1 KyJIbTYpH.

- 3HaueHHS MaTEMaTUKH BHUXOJUTh 3a MEXI MPAKTHYHOTIO 3aCTOCYBAaHHS,
BIUTUBAIOYM Ha (POPMYBaHHS KOTHITUBHUX 310HOCTEH, aHAIITUYHOTO MHCJICHHS 1
TBOPUYOCTI JIFOJUHHU.

- OcHoBa mMaTemaTHKU mojsirae y dhopmaiisaiiii, i/1eanizaiii Ta MOJeIIOBaHHI
BJIACTUBOCTEH pealbHUX 00’ €KTIB Ye€pe3 CUCTEMY aKCIOM 1 JIOTTYHUX BUBO/IIB.

- MaremarnuHi METOAM aKTHBHO BHKOPHUCTOBYIOTBCS Y TPUPOJTHUYUX,
TEXHIYHUX, TYMaHITAPHUX 1 COLIAIbHUX HAyKaX, CIPUSAIOYMA HAYKOBUM BIAKPUTTSIM Ta
MIPOTHO3YBAHHIO.

- PaHHe BHMBYEHHS MaTeMaTUKH (OpMy€e B YUHIB yBary, CamMOJUCLHUILIIHY,
CaMOCTIMHICTh 1 3[aTHICTh NMPUKWMATH OOIPYHTOBAHI PIIIEHHSA, 110 Ma€ KIOYOBE
3HAYCHHS VIS 1X MOJATBIIIOTO PO3BUTKY.

- MaTemMatruHa TpaMOTHICTh € HEOOXITHOIO KOMIIETEHTHICTIO JIJIsi YCIIIIHOI
npodeCiMHOI TISUTPHOCTI Ta OBCAKACHHOTO XHUTTS Y ITU(PPOBY €I0XYy.

- 30epekeHHsI 1 PO3BUTOK MAaTEMAaTHUYHOI OCBITH € KPUTHYHO BKIUBUMH JIJIS
30epeKECHHS  KYJBTYPHOI CcHaAmMHA Ta (GOpPMYyBaHHS aKTHUBHOI, OCBIYCHOI
0CcOOMCTOCTI B YMOBaX riobai3aliii Ta KoMIT I0TepH3allii. .

COucok BUKOPUCTAHUX JXKEPElL.

4. KoBanbuyk, M. b. TIpodeciitHa cripsiMOBaHICTh HaBUYAHHS MaTEMATHUKH
AK  IHTerpaimiiHa ocHoBa (axoBOi  MIATOTOBKM  CTYACHTIB  1HXKEHEPHUX
cneniansHocTel : MoHorpadis / M. b. KoBansuyk. Binauus : BHTY, 2020. 348 c.
ISBN 978-966-641-825-1.
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MOJAEJIb COOPMOBAHOCTI MATEMATUYHUX
KOMIOETEHTHOCTEM IHXKEHEPA TA HJISAXU if BHPOBAI)KEHHS ¥V
MMPOLECI MIATOTOBKHU CTYJAEHTIB 3 BUIIIOI MATEMATHKH

Kousecniuenko L.A.

Crapmmii Bukiagau kadeapu OyAiBHULITBA Ta TPOQeCiitHOT OCBITH
Ilonmascwvkuti 0eparcasHuli azpapuuil yHigepcumem

m. [lonmaea, Ykpaina

CyTHICTh IH)KEHEPHOI MISUTPHOCTI TMOJISTAE B 1HTEICKTYyaIbHOMY 3a0e3MeueHH1
IIPOIICCIB CTBOPEHHS Ta EKCIUTyaTallli TeXHIYHUX CHCTEM BIIIOBIIHO JI0 MOTpeO
CyCHUIbCTBA. AKTyaJbHUMHU € PI3HI THUIH 1HXEHEPHOI MIATOTOBKHU: YHIBEPCAJIbHI
IHKEHEPH, TEXHOJOoru, ¢axiBil 3 TpaHcPepy TEXHOJOTIH Ta 1HXKEHEPH-
npodecionanu, 37aTHI MpalloBaTH Ha BCIX eTarax >XUTTEBOTO IUKIIY CHCTEM.
P03BUTOK MHCIIEHHEBUX 3/1I0HOCTEM, HEOOXITHUX IS OCBOEHHS i CTBOPEHHS HOBHUX
TEXHOJIOT1i, € KJIIOYOBUM 3aBJIaHHIM MPO(dECiitHOT OCBITH.

MopaepHizaliiss 1HXEHEpHOI MIATOTOBKU 3IIHCHIOETHCS 3  ypaxXyBaHHAM
CydYaCHHX BHMOI Ta BIJOOpakkaeTbcsi y JEpKaBHUX OCBITHIX CTaHAapTax.
[linBuilleHHS SKOCTI OCBITM MOJJIMBE 4Yepe3 BIPOBAKEHHS e(EKTHUBHUX
METOJUYHUX 3ac00iB, 30KpemMa MUIAXOM  I[iIeCHpsIMOBaHOr0  (opMyBaHHS
XapaKTePUCTHUK 1HKEHEPHOTO MHUCIICHHS: THYYKOCT1, CAMOCTIMHOCTI, aHAIITUYHUX Ta
TBOPUYUX 3A10HOCTEH, MIPOCTOPOBOIO YSBIIEHHS, 3JAaTHOCTI AISITU B HECTAHJIAPTHUX
yMOBaXx.

MareMatnyHi 3110HOCT1 CTAHOBJISITh OCHOBY 1HXEHEPHOr0 MUCIEHHS. J[o HUX
HaJie)KaTh: a0CTPaKTHICTh, CXeMaTH3allisi, JIOT1YHICTh, MPOCTOPOBE MHCIICHHS,
oOUYHCITIOBalIbHI  BMIHHS, KPUTHYHICTh, MaTeMaTW4YHA IHTYillis Ta I1aM STh,
KoMOiHaIiiHe MHCICHHSA. TeXHIYHUN BHIIYCKHHMK 3aKjajy BHIIOi OCBITH Mae
BOJIOZITH (PyHIaMEHTAaJIbHUMU MaTEeMAaTUYHHMH 3HAHHSIMHU Ta METOJaMH, a TaKOX
MaTeMaTHIHOK MOBOIO JIJIs ONUCY 00’ €KTiB 1 mportieciB [1, 2].

3anponoHOBaHa MOJIETb MaTeMaTUYHUX 3M10HOCTEM i1H)XXeHepa BKiIo4ae 13
KOMIIOHCHTIB, SIKI YMOBHO TIOJIUISIOTHCS Ha BIIACTHBI MaTeMaTHYHIM MisSUTBHOCTI
(bopmamizoBaHe CHPUNAHATTSA, JOTIYHICTh, Yy3arajdbHEHHS, 3TOPTAaHHS MIpPKYyBaHb,
00EpHEHICTh, THYYKICTh, PAI[lOHAJIBHICTb, BOJIOJIHHS CHMBOJIIKOIO Ta MOBOIO,
KOTHITMBHA 1aM’SITh) Ta Taki, [0 B1I0OpaxaroTh crielu(iKy 1HXKEHEPHO1 AisUIbHOCTI
(mpocTopoBEe MUCIICHHS, OOYMCIIOBAJIbHI 3/11I0HOCTI, 1H)KEHEPHO-MaTeMaTHYHa
IHTYILlis1, KpEaTUBHICTH) [3].

Mogens MaTeMaTUYHUX 3A10HOCTEHN 1HX)EHepa MICTUTh Taki KOMIIOHEHTH:

- 31aTHICTH A0 (hOpMai30BaHOTO COPUUHSTTS MATEMAaTUYHOTO MaTepiay.

- JloriuHiCTh MATEMATUYHOTO MUCJICHHS.

- 31aTHICTH 70 y3aralbHEHHS MAaTEMaTUIHOTO MaTepiaiy.

- 31aTHICTH 0 3TOPTAHHS MATEMAaTHYHOTO MIPKYBaHHSI.

- OOepHEHICTh MATEMAaTUYHOT'O MHUCJICHHS.

- 'Hy4KiCcTh MaTEMaTHYHOTO MUCJICHHSI.

- ParionasibHICTh MATEMATUYHOTO MUCIICHHS.

- YMiHHS onepyBaTh MaTEMAaTUYHOK CUMBOJIIKOIO Ta MATEMAaTUYHOIO MOBOIO.
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- KoraituBHa mam’sTh (I1aM’SITh Ha 17IC10 Ta AJITOPUTM PO3B’SI3aHHS).
- [IpocTopoBe MucieHHs.

- O0uncIIoBaIbH1 3410HOCTI.

- [xeHepHO-MaTeMaTHYHA IHTYIIIiS.

- KpeaTuBHICTh MaTEMaTHYHOTO MUCJICHHS.

PO3BUTOK 1MX KOMIIOHEHTIB [OIUIBHO 3JIMCHIOBAaTH 3a JOTOMOIOIO
CIeliali30BaHUX ITUKIIIB 3aj]ia4y, OPIEHTOBAHUX Ha (POpMYyBaHHS KOHKPETHUX YMiHb.
Takuit miaxig 3a0e3nedye 1HIWBIAyali3allil0 HaBYaHHS Ta MiJABUINYE €(PEKTUBHICTD
IIITOTOBKH MaiOyTHIX 1HXXCHEPIB.

BucHoBku:

- [HxeHepHa AiSIbHICTh BUMArae BUCOKOIO PIBHS IHTEJIEKTYaIbHOI M1JTOTOBKHU
Ta 3/1aTHOCTI 3a0e3Me4yyBaTy BCl €Tald JKUTTEBOTO IUKIY TEXHIYHMX CHUCTEM, IO
3yYMOBJIIO€ HEOOX1THICTh PI3HUX THUIIIB 1HXKEHEPHOI IATOTOBKH.

- KirouoBoro yMOBOIO €(EKTUBHOI MIATOTOBKM 1HXEHEPIB € PO3BUTOK
MUCJICHHEBUX 3A10HOCTEH, 30KpeMa aHAIITHYHUX, TBOPYHMX, NPOCTOPOBUX Ta
KPUTUYHUX YMiHb, & TAKOXK 37aTHOCTI JIATH B HECTaHJAPTHUX YMOBAX.

- MaremaTuuni 3710HOCTI CTAHOBIATH 0a3zy 1HXKEHEPHOTO MUCIICHHS,
BKJIFOYAIOYM SIK YHIBEpCAJIbHI JUISI MaTeMaTUYHOI JISJIBHOCTI, TakK 1 crerudivnl s
1HXEHEPil KOMIIOHEHTH.

- 3anponoHOBaHa MOJETb MaTeMaTHYHMUX 3A10HOCTEH I1HXKEHepa, IO
CKJIAJa€eThecsl 3 13 KOMIOHEHTIB, 3a0e3leuye KOMIUIEKCHUM Miaxia 10 (GpopMyBaHHs
npodeciiiHoi KOMIETEHTHOCTI MailOyTHIX (paxiBIiB.

- Peanizamiss mozen yepe3 cremianizoBaHi MUKW HAaBUAJbHUX 3aJlad CIIPUsE
IHAUBITyami3alnli OCBITHBOIO IMpOILECY Ta MIJBUIIEHHIO HOro e(peKTUBHOCTI, WLIO0
BI/IMOBIJ]a€ Cy4aCHUM BUMOTaM 1H)XEHEPHOI OCBITH..

Cnucok BUKOPUCTAHUX JKEPET.
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Hayku Ykpainu, CyMchkuil nepxkaBHHMM yHiBepcuTeT iMeHi A. C. MakapeHka ;
penxon.: B. I'. bes3, H. B. bposka, B. Barcon [ra in.], romoBa penkon. O.C.
YameunukoBa. Cymu : Bun-so Cym/IITY imeni A. C. Maxkapenka, 2017. Ne 1 (9). C.
107-113.
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AHAJII3 TEXHIYHOI'O CTAHY HAABHOI'O ITAPKY
CLJIbCBKOI'OCHOJJAPCBKOI TEXHIKA HA BA3I MEX3AT'OHY
NUAPATHUH CTOB «[TPUJTHIITPOBCHKHI KPA»
Kymnip /I.B.
3100yBay BUIIIOi OCBITH
cnerianbHOCTI 208 ArpoimkeHepis.
JIsmenko C.B.
K.T.H., IOLICHT, 3aBiyBay Kadeapu arpoiHxeHepii
Ta aBTOMOO1JIbHOTO TPAHCIIOPTY
Inoicenepno-mexnono2iunuil paxyivmem
Ilonmascwkuti 0eparcasHuli azpapruil yHieepcumem
m. [lonmasa, Yxpaina

HaiiBaxxnuBimie Miclie y BYAaCHOMY Ta SKICHOMY BHMKOHAHHI YCiX BHJIIB
CUIBCHKOTOCTIOIAPCHKUX TEXHOJIOTIYHUX OMepariii BiIBOAUTHCS HASBHOMY CKJIATY
NapKy CUIbCHKOTOCIOAAPChKOT TEXHIKM 1 BiJl MpPaBWIbHOI 1 edeKTUBHOI i
eKCILTyaTarlii.

Ha 1.01.2025 na 6a3i mex3arony [lupstun CTOB «I[IpuaHinpoBcbkuii Kpai»
HamiayeTbesi 41 CUTbCHKOTOCTONapchKoi TexHIKM. L[i€i TexHIKM CIOBHA BUCTAYHTh,
mo0 BYACHO YIHOpPATUCS 3 NPOBEIACHHAM OyAb-SIKUX CUIBCBKOIOCIOJAPCHKUX
ormeparriu.

Cknaj; ClIbChKOTOCIOAAPCHKOI TEXHIKA TOCMOAAPCTBA, IIJIKOM JOCTATHIN s
BUKOHAHHS BChOIO KOMILUIEKCY POOIT MO BUPOLIYBaHHI, AOMIAAY Ta 30UpaHHI
CLIIBCBKOTOCTIOAPCHKUX KYJbTYP Y BIIMOBIJIHI arpOTEXHIYHI CTPOKH.

AHanizyrouu nadi Tadaumi 1.1, MokHa 3poOUTH BUCHOBOK, IO MiJMPUEMCTBO
noOpe 3a0e3neueHe  CLIbChKOTOCHOJAPChKOI0  TEXHIKOK Il BHUPOILYBAHHS
CLITBCBKOTOCIIOIAPCHKOT MPOTYKITIi.

st Toro, mo6 mapk CiIbCHKOTOCIOAAPCHKOI TEXHIKH MpPAIfOBaB 3 IMOBHOIO
BiJI1a4010, 0€3 TPUBAIMUX MPOCTOIB 1 MaB MOCTIHHO BUCOKY CTYIiHb TOTOBHOCTI, MU
IUTAHYE€MO MaKCHUMaJIbHO BUKOPHCTOBYBAaTH HAsSBHY PEMOHTHO-OOCIYrOBYyIOUy 0azy
Mmex3arony [upstun CTOB «lIpunninpoBcekuii kpait» [1].

I'padix moOMicSIUHMX BHTPAT HAa PEMOHT CUIBCHKOTOCTOAPCHKOI TEXHIKH
MPEJCTABICHHUI HA PUCYHKY 1.
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Pucynok 1. — BuTpatu Ha peMOHT CLIbCHKOTOCIOAAPCHKOI TEXHIKM MEX3aroHy
[Mupstuan CTOB «IlpuaHinpoBcbKuit Kpaib»
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['pacdix moMicsIIHUX BUTpPAT HA PEMOHT 3€pPHO30MpaTLHUX KOMOAIHIB, )KaTOK Ta
MIPUYEITIB TIPEICTABICHUN Ha PUCYHKY 2.

2500 000,00
2000 000,00
1500 000,00
1000 000,00

500 000,00

— 3 3GUpanbHa TEXHIKA — . ABTOTPAHCNOPT, NPUYENA

Pucynox 2. — Butpatm Ha peMOHT 3epHO30MpaNbHMX KOMOAWHIB, YKaTOK Ta
npuyeniB Mex3arony [upstun CTOB «lIpuaHinpoBchkuii Kpaii»

AHanizyrouu JaHi rpadikiB 300pakeHHX Ha pucyHKax | Ta 2, MO)KHa 3pOOUTH
BHCHOBOK, IO TMOJAJBII JOCTIIPKEHHS HEOOXITHO CHPSMYBaTH Ha TMOKpAIEHHS
TUTAaHYBaHHS TEXHIYHUX OOCIYTrOBYBaHb Ta PEMOHTIB CUTbCHKOTOCTIOIAPCHKOT TEXHIKU
Ha 6a31 mex3arony [Tupstun CTOB «IIpugHinpoBCchKUii Kpaii».

O1xe, 00 MOKPAIIUTH MOKA3HUKH TOTOBHOCTI MAPKY CUIBLCHKOTOCIOAAPCHKOL
TEXHIKA J0 TPOBEJIEHHSA MOJILOBUX POOIT MOTpiOHA BHUCOKAa TPyJOBa 1 BUKOHABYA
JTUCIUIUTIHA YCIX YIEHIB MiANPUeEMCTBA [2].

BucnoBok. 1. IlpoBeneHuii TeXHIYHMM OTJIA] IMOKa3zaB, 1o moHany 60 %
MalIMHHO-TPAKTOPHOIO MAPKY MOTPEOYIOTh CEPEIHBOIO a00 KamiTaIbHOTO PEMOHTY.

2. HaiiOutblie 3HOMIEHHS BUSIBIIEHO B XOJOBIM YaCTHUHI TPAKTOPIB 1 HABICHOMY
oOJaiHaHHI MIIYTIB Ta KyJIbTUBATOPIB.

3. Arperatu cTapuiMx pOKIB BHUITYCKY (MmoHan 15 pokiB) IEMOHCTPYIOTh
MIJBUIICH] BiOpalliiHi HaBaHTaXXEHHs Ta BUTpatu nainuBa Ha 10-15 % Bue
HOPMATHBHHUX.

4. binpmiicTe OJWHMIL TEXHIKM HE MalOTh CBOE€YAaCHOTO CEPBICHOTO
0OCITyroByBaHHS BIATIOBITHO JIO PETJIAMCHTHUX 1HTEPBAJIB, IO MPU3BOIAUTH 0
YaCcTHUX MPOCTOIB Y CE30H.

5. HasiBHI pecypcu Mex3aroHy J03BOJISIFOTh BUKOHATH 0azoBuii peMoHT 30 %
TEeXHIKA BJIACHUMU CHUJIAMU, JIJISl PEIITH HEOOX1HE 3aTy4eHHS 30BHINIHIX CEPBICHUX
TIPS THHAKIB.

6. BrnpoBaJkKeHHS CHUCTEMHM IUJIAHOBO-MONEPEIHKYBAILHOTO PEMOHTY Ta
MOHITOPUHIY CTaHy MalllH 3HU3UTh HEe3aIUIaHOBaH1 npocToi Ha 20-25 %.

7. PEKOMEHI0BaHO OHOBUTH MApK 332 MPIOPUTETHUMHU HAMPSIMKAMU: TPAKTOPU
CepeHbOI TMOTYXKHOCTI Ta TIPYHTOOOpOOHI arperaTd 3 JUCKOBUMU POOOYUMU
opraHamu.

[lepenik BUKOPUCTAHUX JIKEPEN:

1. Jammseup I'. 1., HoBix O.10., B’ronuk O.B. Opranizaiiiss TeXHOJIOTTYHUX
MPOIIECiB PEMOHTY MaIllMH Ta oOnagHaHHS B MaicrepHsx mignpuemctB AITK
HAaBYAJIbHOMETOAUYHUNA TMOCIOHHMK JI0 KYpCOBOTO MPOEKTYBAHHSA 3 JIUCIUILIIHUA
«PemoHT MammH Ta obnagHaHHs». Menitonouns : BugaBaudo-nosnirpadiuauii neHTp
«JIrokey, 2020. 64 c.

2. Bacunenko [.®. 3aco0u TexHIYHOTO OOCTYyroBYBaHHsS MalluH. MeToauyHi
BKa31BKH JI0 BUKOHAHHS MPakTUYHUX pooiT / Yki. [.d. Bacunenko, 1.B. lllenenenxo,
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M.B. Kpacota, C.O. Maroneus, O.B. bess. Kponusnunpkuii: [IHTY, 2023. 64 c..

BUKOPUCTAHHSA NIJJIAIIOBUX PO3NYITIYBAYIB I'PYHTY
KYJbBTUBATOPHUX JIAII
JlaBpenko B.B.,
CTapIIvid BUKJIana4 Kadenpu arpoimkeHepii
Ta aBTOMOOUIBHOTO TPAHCIIOPTY,
Cisuos 10.B.,
CTapUINil BUKIaaa4 Kadeapu arpoimkeHepii
Ta aBTOMOO1JIEHOTO TPAHCTIOPTY,
3auvenuio C.B.,
CTapIIvi BUKJIa/ay Kadenpu arpoiHxeHepii
Ta aBTOMOOUIBHOTO TPAHCHIOPTY,
JIroruu T.I'.,
acUCTEHT Kadenpu arpoiHxkeHepii
Ta aBTOMOOUIBHOTO TPAaHCTIOPTY
Ilonmascwkuti OepaicasHull azpapruil yHieepcumem
m. [lonmasa, Yxpaina

[linroToBKa TIPYyHTY MEpea IMOCIBOM Ta 3a0e3MedYeHHs BiAMOBITHOTO BOJHO-
MOBITPSIHOTO PEXUMY TI1] 4aC PO3BUTKY POCIHUHH - 1€ KJIIFOYOBI €TaIu JJisi CTBOPEHHS
ONTHUMAJIBHUX YMOB JIJISl POCTY 1 PO3BUTKY pociiiH. BoHu 3a0e3neuyioTs epekTuBHE
BUKOPHUCTAHHS BOJIOTH, TIOBITPS, MOKMBHUX PEUOBHH Ta TEIjia, & TAKOX CIPUSIOTH
KpaloMy MPOPOCTAaHHIO HACIHHS 1 3pOCTaHHIO KOPEHEBOI CUCTEMU.

Opni€r0o 3 KIIOYOBHUX OMEpalliil TEXHOJOTIi BUKOPHCTAHHS MiAJIAIIOBUX
pO3MyIIyBayiB TPYHTY KYJbTUBATOPHHX JIAll € TIMOOKE PO3IYIIyBaHHS, SIKE CIIPHUSIE
MOKPAIICHHIO CTPYKTYPH IPYHTY Ta MIJBUIIEHHIO BpokaitHocTi Ha 5 - 15 %.

[lepeBarm TexHOJOrIi Ta TOJOBHA MeETa PO3MYILIyBaHHS KyJbTUBATOPHUMHU
JanaMu 3 MiIJaOBUMHU PO3MYIITyBaBUaMU — PYHHYBaHHS YIIUTBHEHOTO MIapy IPYHTY,
110 MEePEUIKO/IKAE:

1. HOPMaJIbHOMY IPOHUKHEHHIO BOJIOTH;

2. PO3BUTKY KOPEHEBOI CUCTEMHU POCIIUH.

st omepariist 3a0e3neuye:

l. PO3MYIIEHHs OPHOT'O 1Iapy;

2 pyWHYBaHHS MIAMUTYKHOT IM110IIBH;

3. MOKpAIleHHs MOTJIMHAHHS BOJIOTH Ta ii 30€peeHHS;
4. MOKpAIleHHs aepallii [PyHTY;

5. CHIPUSHHS PO3BUTKY KOPEHEBOT CUCTEMH POCIIHH.

[TignamnoBi po3myuryBaui Ky/bTUBATOPHAX Jarl - crHeliajibHi MPUCTPOi abo
€JIEMEHTH, SIKI BCTAHOBJIOIOTHCA IiJI OCHOBHY JIally KyJbTUBATOpa (K MPaBUIIO,
CTpUTYACTy) 3 METOI0 TMOKpamieHHs oOpoOITKy TIpyHTY. BoOHH 103BOJSIOTH
pO3MyLIyBaTU TIPYHT Ha OUIpIIy TAMOMHY, HDK OCHOBHA Jama, HE MOpYIIyIOYH
CTPYKTYpY BEPXHBOTO IIapy.

Ha ocHOBI aHali3y ICHYIOUMX KOHCTPYKIIIM Ta yMOB €KCILTyaTallii po3po0sIeHo

63



V BceykpaiHCbka HayKOBO-NpPaKkTU4YHa iHTepHeT-KoHdepeHUisn
«HogiTHi TexHonorii B AlK: npo6nemu Ta nepcnekTuBy BnpoBaaXeHHs» (M. MonTtaBa, 24 yepBHA 2025 p.)

HOBY KOHCTPYKIIIO po00OYOro oprany Aisi TEpearnoCiBHOIO Ta MDLKPSIHOTO
00poOITKy TPYHTY — KyJbTHBATOPHOI Jiamu, IO 3a0e3redye  ITiABUIICHHS
e(EeKTUBHOCTI arpOTEXHIYHUX OIepalliil Ta AKICTh 00POOITKY IPYHTY.

3anponoHOBaHa  KOHCTPYKIISE  poOOYOro  OpraHy  BHpIIIYE  3aBJaHHS
€(EeKTUBHOTO PUXJIEHHS IPYHTY B MiJJIAIOBOMY MPOCTOPI, IO CIPHUSE CTBOPEHHIO
CHOPUSTIIMBUX YMOB BOJHO-MOBITPSHOTO PEXUMY JJII ONTUMAJIBLHOTO POCTY Ta
PO3BUTKY POCIIHH.

[TpuHun Aii 3aMpoONOHOBAHOIO MPUCTPOIO MOACHIOETHCS Ha cxemi (puc. 1), ae
IPEICTaBIICEHO HOT0 3arajIbHUM BUTIISAI.

Hanpamox pyxy

PucyHok - cxema 3ampornoHOBaHOTO MPUCTPOIO

Buxopuctanas  3alpoloOHOBAHOTO TMPHUCTPOIO  CIPHUSTHME  MOKPAIIECHHIO
arpOTEXHIYHUX TIOKA3HUKIB OOpOOITKY TIPYHTY Ta TMIJBUIIEHHIO YPOXKAMHOCTI
CLIbCHKOTOCTIOAAPCHKUX KYJBTYP 3aBASKH HOTro KOHCTPYKTHUBHUM ocoOauBocTsM. Ha
Hally IyMKy, 11 3a0e3ne4nTh e(heKTUBHINIE PYWHYBAHHS TUTYXKHOT MiJOIIBH, 1110, Y
CBOIO Yepry, CIpusiTUME (POPMyBaHHIO ONTHMAIBHOIO BOJHO-TIOBITPSHOTO PEXKUMY
IPYHTY.

CnucoK BUKOPUCTAHMX JAKepeJ

1. https://www.agronom.com.ua/glyboke-rozpushuvannya-gruntu-efektyvna-
tehnologiya-pidvyshhennya-vrozhajnosti/

2. BoiTiok [I.I'. MexaHIKO-T€XHOJIOT14HI BIACTUBOCTI ClIbCHKOTOCTIOAAPCHKUX
matepiamiB: miapyyHuk [Boutiok J.I'. ta iH]; 3a pen. C.C. Anyna. — [2-e BuUf.,
nepepo0. 1 gom.] Cymu : «CyMChbKUU HalllOHAJIBHUN arpapHUil YHIBEPCUTET»,
2011.444.

3. Cuconin IL.B., Cano B.M., KponiBuuit B.M.; 3a pen. UYepnooma M.I.
CiTbCHKOTOCTIONAPCHK] MAIIMHK: TEOPETUYHI OCHOBH, KOHCTPYKIIisl, MPOEKTYBAHHS :
nigpyunuk. Kuis : Ypoxkait, 2001. Ka.1: Mammuau nns putbannTea. 2001.384.

4. KpaBuyk B.I., I'punumun M.1., KoBane C.M. Cy4acHi TeHIEHIIT PO3BUTKY
KOHCTPYKLIN CUIbChbKOTOCTIOAapChKOi TexHIkH. KuiB : Arpapna Hayka, 2004. 396.

5. Ilatent Ha xopucHy Mozaens. 121450 UA. MIIK AO01B 37/00 Po3myuryBau
IpyHTY KyiabTuBaTOpHOi nanu [Tekct]. JlaBpenko B.B., Apenmapenxo B.M.,
Koctenko O. M., Jlapenko B. B. ony6s1. 11.12.2017, Bron. Ne 23.
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CTAH TA IJISIXY NIIABUIEHHA ECEKTUBHOCTI
MOJIOKOIIEPEPOBHOI TIPOMUMCJIOBOCTI YKPAIHU B KOHTEKCTI
IMIIOPTO3AJIEXXHOCTI TA PECYPCHUX OBMEXEHbD
Jlazopenko A.l.,
aCHUCTEHT Kadenpu arpoimxeHepii
Ta aBTOMOOUIBHOTO TPAHCIIOPTY,
I'yzema /I.B.,
3100yBay nepmioro (6akagaBpChKOTO) PIBHS BHUINOT OCBITH
Ilonmascwvkuti 0eparcasHuli azpapuuil yHigepcumem
m. [lonmasa, Ykpaina

OCHOBHOIO CHPOBUHOIO I BUPOOHUIITBA MOJIOKOMPOAYKTIB, Y TOMY YHCII
BCIX BHJIIB CHPIB, € MOJIOKO. Ha ’kaib, BaJIOBUI HaAlil MOJIOKa Ma€ TEHJICHIIIO 0
3HKEeHHs. Ha Te € Hu3ka dyHAaMeHTaIbHUX Ta CcyO'eKTMBHUX TpuuuH. [lamiHHs
BUPOOHHUIITBA MOJIOKa HOCUTH TMEPEBAKHO EKOHOMIUHUN XapakTep 1 MoB's3aHe 31
CKOPOYEHHSAM IIOTOJIIB'A XyAOOH, HU3bKOIO NPOAYKTHBHICTIO MOJIOYHOIO CTaja Ta
HU3BKOIO PEHTA0ENIbHICTIO MOJIOKO3aBO/IIB 13 3aCTaplIMM 00JIaTHAHHSM.

OpHi€ro 13 OCHOBHUX MPOOJIEM MOJOKOBUPOOHUIITBA € HU3bKA PEHTA0EIbHICTD
BUPOOHUIITBA, IO TMOB'i3aHE 31 3HAYHUM MaAiHHSAM 3aKyMmiBeJIbHHUX IiH. PiBeHB
JEp’KaBHOI MIATPUMKH BUPOOHUKIB 3alMIIAETHCS AYyXKE€ HU3BKUM. Jlep:kaBHe
pEeryJIIOBaHHS 3aKyIiBEJIbHUX IIH € Majlo e(ekTuBHe. Sk Hachmigok, KpaiHa
MPUMYIIIEHA IMIOPTYBAaTH OJUH 13 HAWBAXKIIMBIIIKX MPOAYKTIB XapuyBaHHSA JIFOJAUHH.
3a nmanumu JlepkaBHOi MHTHOI cnykOu, y ciuHi-TpaBHl 2025 poky VYkpaina
iMrnoptyBajna 16,6 Tuc. TOHH cupiB — Ha 16,9% Ounblie, HIXK 32 aHAJIOTTYHUN TIEP10]
2024 poky. OcHoBHuME ekcriopTepamu ctaiu [lonbia (43,4%), Himeuunna (12,4%)
ta Hinepnanmu (8,8%).

3HaYHUM pe3epBOM 30UIbIIEHHS (DYHKI[IOHAIBHUX MOJIOYHUX MPOAYKTIB Ta
MiBUIIECHHS  €(PEKTUBHOCTI BUPOOHUIITBA € KOMIUIEKCHAa TepepoOka  Ta
BUKOPUCTAHHSI MOJIOYHOT 1 MiJICHPHOI cupoBaTku. B YkpaiHi HakomuueHO TEBHUN
JOCB1l 3 BHUKOPUCTaHHS CHPOBATKM 1 CHPOBAaTOYHMX OIIKIB, CYXOi 3TyIIEHO]
CUPOBATKU TIpu BUPOOHMIITBI cupiB. [IpoTe piBeHBb ii BUKOPHUCTAHHS TIOKU IO
3QJIMIIAETBCS HEAOCTaTHbO BUCOKUMM. CTpumyrounm ¢akrtopoM (i3 4HcCla 1HIIUX
(hakTOpiB) € OOMEKEHHS YaCTKU BHECEHHSI 3a3HAYEHUX KOMIIOHEHTIB y CUPH.

B kpaiHax 3 pO3BHHYTOIO MPOMHUCIIOBICTIO 31 3HEKHPEHOTO MOJIOKA, MaxTH,
CKOJIOTHH, MOJIOYHOI Ta MiJICHPHOT CUPOBATKU HIMPOKO BUTOTOBIISIOTHCS CUPH Ta iX
aHaJIOTH, CUPOMO/AIOHI MPOTYKTH BUCOKOKAJIOPIHHI 3 BUKOPHUCTAHHSIM CMAaKOBUX Ta
apOMaTUYHUX THTPEIE€HTIB. Maroun y CBOEMY CKJIaJll 010JIOT1YHO LIHHI KOMIIOHEHTH,
[l TMPOJYKTU MOXYTh CIYTYBaTH JKEPEIOM 30aJaHCOBAHOTO Xap4YyBaHHS JIFOACH
PI3HHX 3a BIKOM TPy Ta pI3HUX (DI3UIHUX HABAHTAKEHbD.

BukopucTtanHs CUpOBAaTKH MPH BUPOOHUIITBI CHUPIB MOXKE CYTTEBO 3MILHUTHU
CUPOBUHHY 0a3y Ui X BUPOOHUIITBA B HAIIlil KpaiHi; B MOBHIA Mipi BHUPIIILyBaTH
mpoOJeMHu  JOBKULIS Ta TOMOBHUTH CHHCOK  OE€3BIAXOAHMX  TEXHOJIOTIH.
Buxopuctanust 0i1iIoreHHUX KOHIIEHTpPATIB Ta MPOOIOTEKIB MOTJIo O J0JaTKOBO
MIJBUIIUTH Xap4yOBY LIHHICTh CUPIB HAJIaTU iM CTATYC JIKYBAIbHO-TIPO(ITaKTUUHUX
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OPOAYKTIB HOBOTO TOKOJNiHHS. Perymioroum  BYIJIEBOAHMN, JKHpPOBUH  Ta
BOJHOCOJILOBUI CKJIaJl, BUKOPHUCTOBYIOUH pPi3HI crocobu oOpoOKH CHpPOBUHH, a
TaKOXX PI3HOMAHITHI CMaKoOBI Ta apOMAaTH4YHI IHTPEIIEHTH, MOXKHA YTBOPIOBATH
OPUHLMIIOBO HOBI BUAM  CHUPOBATOYHHUX CHUPIB 3  JOCTaTHHO TapHUMHU
OpPraHOJIENTUYHUMHU Ta CTPYKTYPHO-MEXAHIYHUMHU BJIACTUBOCTSMH.

CYYACHI EKOJIOT'TYHI BUKJIMKHA: BIIJIUB HA 310POB’4l,
JTEMOI'PA®IIO TA ) KUTTEBUHA KOM®OPT JIIOJJUHUA
Jlazopenko A.l.,
acHCTEHT Kadeapu arpoimkeHepii
Ta aBTOMOOUJIBHOT'O TPAHCIIOPTY,
I'oayo JA.K.,
3100yBay nepuioro (0akaasaBpChbKOTO) PiBHS BUIIOI OCBITH
Ilonmascwkuti 0eparcasHuli azpaphuil yHigepcumem
m. [lonmasa, Ykpaina

JIrogu € HEeBII'€MHOI0 YaCTMHOIO JOBKULIS - BOHM XUBYTH 1 IpPALIOIOTh Y
HbOMY, 1 KOXKHA 1XHS Jis BIUIMBA€ Ha CBIT NMPUPOAU. BIIUB JIONMHU Ha NPUPOAY
MO’K€ OyTH LUIECHPSIMOBAHUM 1 KOPUCHUM, aji€ YacTO IMPU3BOJUTH 1 10 HETaTUBHUX
HacaiakiB. CyKyNnmHHMIM BIUTMB JIFOACHKOI JISUIBHOCTI MOPYIIUB MPUPOIHY PIBHOBAry
1J1I00aJIbHOI €KOCUCTEMH, 110 MPHU3BENIO 10 1i MPUCKOPEHOI Jerpajailii Ta 3HKEHHS
3IaTHOCT1 IO CAMOBITHOBJIEHHS.

HaykoBo-TeXHIYHUI MpoOrpec 3HAYHO PO3MIMPUB MOMIMBOCTI JIFOACTBA
3a/I0BOJIBHATH MaTepiaibHi Ta KyJIbTypHI moTpeOu. OIHAaK BIH TaKOX IOCHJIUB
AHTPOIIOT€HHUI THCK HA HABKOJIMIIHE cepeioBulle. Exonoriuni akTopu Bce Oubliie
0OMEXYIOTh J00pOOYT JIIOJIMHW: BOHU HETaTUBHO BIUIMBAIOTh Ha 370pOB'H,
MiBUIIYIOTh PU3HK T€HETHYHUX 3aXBOPIOBaHb, CKOPOUYIOTH TPUBAICTH XKHUTTS. 3a
naHuMU BcecBITHBOI opraHizailii 0XOpOHH 3/10pOB's, 310poB'st Ha 50% BU3HAYA€THCA
croco0om KUTTA 1 Ha 25% - CTaHOM HaBKOJMUIITHROTO cepenoBuia. HebesmeuHi
MIPOMUCIIOBI BIAXOMM, HIO MOTPAIUISIIOTh Yy HABKOJIMIIHE CEPEIOBUIIE, HETAaTHBHO
BIUTMBAIOTh HA OpraHi3Mm JonuHu. [Ipuposa He MOXKe 3HEMIKOIUTH BEIUKI 00CSTH
TaKMX BIIXOJIB, a II€ O3HAa4ya€e, MO0 IIKIAJUBI PEUYOBUHM YacTO MOTPAILISIOTH B
OpraHi3M JIFOJIMHU Yepe3 1Ky, BOAY Ta MOBITPS.

AKiCTh AOBKIUIS € KIIFOUYOBUM (PAKTOPOM, IO BU3HAYAE SIKICTh JKUTTS JIFOJICH Y
PI3HMX KpaiHax 1 KJIIMaTUYHUX yMoBax. BoHa TiCHO moB's3aHa 3 €KOHOMIYHOIO Ta
COLIANIbHOK  JIsIbHICTIO. JlISUIBHICTH JIIOJIMHUA  TpaHcpopMyBaja JaHAMIA(PTH,
CIPUYMHUIIA €KOJIOT1UHI KPU3H, BUCHAXKUIIA TPUPOHI PECYpCH Ta 3alpoBauia HOBI
dbopmu 3a0pyAHEHHS, B TOMY YHUCJl €JIEKTPOMAarHiTHE Ta BIpycHE. Y CBOIO 4Yepry,
NOTIPIIEHHS! CTaHy JOBKIJUISI BIUIMBA€E HA 3/0POB'S JIIOJEH, SKICTh KUTTS Ta LIUPIII
MOKa3HUKHU JOOPOOYyTY.

CraH OBKULIS BIIMBA€E HAa KOXKHY JIIOJUHY - YU TO yepe3 Oe3leKy BOJIu Ta
NPOAYKTIB XapuyBaHHsS (HAaNpuKiIaA, 3a0pyIHEHHS BaXXKUMH MeTajJaMu abo
no0aBkaMu), piBeHb 3a0pyIHIOBa4iB a00 BIUIMB EJIEKTPOMATHITHUX TIOJTIB BIJ
paaionpuiiMayiB, TEIEBI30PIB Ta BEX CTUIBHUKOBOTO 3B's3Ky. 'pomajnicbke 370pOB's
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BiIoOpaXkae TUHAMIYHY PIBHOBary MiX JIFOAWHOIO Ta HABKOJMIITHIM CEPEIOBHUIIEM Y
KOHKPETHHUX COLIIaJIbHO-€KOHOMIYHUX yMoBax. B Ykpaini 1ieit 6ananc nopyuryerbcs
Yyepe3 TOTIPIICHHS EKOJIOTIYHO1 CHTYyarlii, 0COOJMBO B IMPOMHUCIOBHUX pETiOHaX.
CkopoYeHHsSI 4HMCENIbHOCTI HaceJleHHs B YKpaiHi 3yMoBJeHe Oararbma (akTopamu,
cepel AKUX Jerpaaariisi JOBKULIA BiAIrpae 3HaYHY POJIb.

IcHye diTKa B3a€MO3aJEXHICTh MDK PO3BUTKOM JOBKULIS, COLIadbHO-
€KOHOMIYHUMH YMOBAaMH Ta SKICTIO JKUTTA - Bce 1€ (OPMYETHCS JIIOJCHKOIO
TISTBHICTIO Ta 3a70BOJICHHSM JIFOJICHKUX MOTped. OMHAK 3aT0BOJICHHS COIIAIbHO-
€KOHOMIYHUX Ta IHIIMX MOTPed 4acTo BiAOYBAETHCS 3a PAXYHOK SIKOCTI TOBKIJUIS, IO
0e3mocepeIHbO BIUIMBAE HA 37I0POB'SI T YMOBH KHUTTSL.

Hywmka ['inmokpara npo Te, no0 XBopoOa BUHUKAE YEpe3 HEBIAMOBIIHICTD MIXK
MO>KJIMBOCTSIMU OPTaHi3My Ta BUMOTaMH HaBKOJHUIIHHOTO CEPEIOBUIIA, 3aTUIIAETHCS
aKkTyajabHOI0. HaykoBO-TeXHIYHMI mporpec pa3oM 13 PO3BUTKOM CYCHIJIbCTBA BCE
OuIbIlIe CHOTBOPIOE OIOJIOTIYHY MPUPOAY TIOAUHU. TOMy OIHUM 13 KIIOYOBHUX
00O0B'SI3KIB CyCHUIBCTBA € MiHIMI3AIlisl IIKIIJMBOTO BIUIMBY Ha BCl (DOPMH KUTTS, B
TOMY YHUCJI1 Ha 3JI0POB'Sl Ta JIOBTOJIITTS JIIOJIUHHU.

CporoaHi O4€BMJIHO, IO TPOMAJCHKE Ta IHJIUBIAyaJlbHE 370POB'Sl HE MOXKE
OyTH 30epekeHe 0e3 MIATPUMKH €KOJIOT1uHOo1 piBHOBaru. OTxKe, J0JIChKa JiSIbHICTD
MMOBWHHA BiJIMTOBIIaTH HACTYITHUM OCHOBHUM MPUHITUTIAM:

l. ["apMoHI3alliss €KOHOMIYHOI MISUIBHOCTI 3 €KOJIOTIYHMMM MOTpedamu,
BKJTIOYAIOYM BUKOPUCTAHHS MTPOMUCIIOBUX 1 CLIIBCHKOTOCIIOAAPCHKUX TEXHOJIOT1H, K1
IHTErpyI0ThCs B MPUPOJIHI LIUKIIH 1 BIANOBIIAI0OTH 010C(hepHUM 3aKOHAM.

2. BusHnanHg (QyHIaMEHTATbHUX TOTPEO JIFOJAWHM, TaKUX SIK JTOCTYIT O
MO>KUBHOI 1K1, YMCTOI BOAM Ta HE3a0OPYTHEHOTO MOBITPsI, HEOOXITHUMHU IJIS CTAJIOTO
AKUTTHL.

AHAJII3 ®AKTOPIB, SIKI BINIMBAIOTH HA ITOKPAIIIEHHSA
SABE3IIEYEHHS TEXHIKOIO ATPOITPOMUCJIOBUX MIAITPUEMCTB
ANJTEPCBKUMU ®IPMAMU
Jlanenko I'.0O.,
K.T.H, mpodecopu kadheapu arpoimkeHepii
Ta aBTOMOOUIBHOT'O TPAHCIOPTY,
Jlanmenko T.I'.,
K.T.H, Ipodecopu kadeapu arpoiHkeHepii
Ta aBTOMOOUIBHOTO TPAHCIOPTY,
Konoron O.B.,
nupekTop [lonraBcrkoi dutii kommaniil « TexHoTopr»
Ilonmascwvkuti depocasruli acpapHuil yHisepcumem
m. [lonmasa, Yxpaina

BupimienHs nmutaHb OHOBJICHHS MaTEPlaIbHO-TEXHIYHOI 0a3W arpompoOMHUCIOBHUX
MIIIPUEMCTB  3IIHCHIOE  PO3TANy>KCHHS  CHCTEMH  JWICPCHKUX  MiANPUEMCTB
po3cTanioBaHuX, sk B [lonTaBchkii 001aCTi Ta 1 B 1HITUX 00J1acTAX YKpaiHu

Bonu TeputopianbHO po3TamioBaHi MOOJM3Y BiJ CBOIX 3aMOBHUKIB, CIPHUSIOThH
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PO3BUTKY TPSMHUX 3B’SI3KIB MK BHPOOHMKAMH ClIHCHKOTOCIIOAAPCHKOT TEXHIKH Ta
CHOKMBaYaMH Ili€l TexHIKU. Jluimepchbki MiAIpUeMCTBA B3sIM Ha cebe (QyHKIIT Ta
BIJIMOBIATIBHICT, HE TUIBKM 32 TMOCTaYaHHS HOBOI TEXHIKH, a W 3alacHUX YacTHH,
MarepiajiB  Ta  OOJagHaHHS,  OpraHizamil0  TEXHIYHOTO0  OOCIyroBYBaHHS
CLIIBCBKOTOCIIOIAPCHKOT TEXHIKU MPOTATOM BChOT'O MEPIoTy 1i eKCILTyaTariii.

Jlo HaWOLIBIIUX BIAOMHUX AWJIEPCHKUX MIANPUEMCTB B 00JIaCTi CJiJ] BIHECTH
[TonTaBcbky umiro rpynu kommaHid «TexHotopr», [loaTaBchbkuii TOPriBelbHUMA
nigpo3ain TOB «Arpicrap», IlontaBceka (imist HarioHaasHOT akiioHEpHOI KOMITaHii
«Ykp3amizHui» auiepebki Gipmu «Epinony, «IlomitexHikay, «IHpope» Ta 1H.

AHaniz (QakTopiB, sfKi BIUIMBAIOTh HA TIOKPAIICHHsS 3a0€3MeYeHHST TEXHIKOIO
arpONpOMHUCIOBUX MIANPUEMCTB NPOBEICHO Ha MPUKIAAl POoOOTH TPylu KOMIIaHIM
«TexHoTopr», sika € OIHOK 3 HAMOUTbIIMX KOMIIaHii B YkpaiHi Ta B I[loaTaBchbkiii
00J1aCT1 3a peani3zali€lo CUIbChKOrOCIOAAPChKOI TEXHIKU Ta 3alIaCHUX YaCTHH Ha PUHKY
VYkpainu nopsiaka 35%. BoHa npeacTaBisie Ha YKPaiHCbKOMY PUHKY IIMPOKUH CHEKTP
CLIIbCBKOTOCIIOIAPCHKOT TEXHIKM BIJ BCECBITHHO BIJJOMUX BUPOOHUKIB, OXOILTIOIOYHU
BeCb BUPOOHMYMH IMKI — B MIATOTOBKH TPYHTY J0 300py BpoOXkawo Ta
TPaHCIIOPTYBAHHSI.

[ToTyxHi TpakTOopu, KoMOaiiHu, OOmpuCKyBaui, MpeacTaBieHHI (ipMoio New
Holland, LOVOL npencrasisie HaiiifH1 TpakTOpU i KOMOAWHU JJI IIUPOKOTO CIEKTPY
rocriofgapctB. IlpudinHe Ta HaBiCHE 3HApSAAS A OOpOOITKY TPYHTY Ta TMOCIBY
npeactaBaukiB Gipmu; Viderstad, KUHN, Claydon, Farmet, Kverneland, Sfoggia,
Moro Aratri. ®ipmu BERTHOUD Tta Tecnoma — npudinHi Ta caMOXiJH1 MaIllluHu JJis
3aXUCTy pOociauH. 30MpaHHs BpoXkaro 3a0€3MeUyroTh KaTKU JUIsl 30MpaHHsl KYKypy/a3H,
COHSIIIHMKY Ta IHIIUX KyJIbTyp ¢Gipm Maizco, Olimac, Ziegler. Texunika ¢pipmu DIECI
1I€ TEJIECKOMIYHI HaBaHTa)XKyBadl JJisl CUIbCHKOTO IOCHOIAapCTBA Ta 1HPPACTPYKTYPHUX
3azay.

AHaniz pobotu aunepcbkoi kommanii «Texnotopr» B 2024 poil mokasye 1110
CIIOCTEpIraBcsl PICT MOMUTY HAa BCIO TEXHIKY. 3aJ€KHO BiJ] CE30HY KJIIEHTH aKTUBHO
KyIyBaJM: MPOCAIHI CiBaJIKK, OOMPUCKYBayi W po3Kuaadl 100pUB, AUCKOBI Ta 3yOOBi
OopoHHM Ta iHIIIE TPYHTOOOpOOHE oOnmagHaHHsI. HaToMicTh Taka TeXHiKa, SIK TPAKTOPH,
HE Maja 4iTKO BHPAXEHOI CE30HHOCTI — BOHA aKTyaJlbHA JUIsl MPUIO0AHHS BIPOIOBK
YCBOTO POKY, 3QJIEKHO BiJl MOTped rocmojgapcTBa. BapTo BiAMITUTH, 11O Hapasi B
KOMITaHIi CIOCTEpIraloTh AKTUBHHUMA I1HTEPEC /10 BHCOKOTEXHOJIOTIYHOI TEXHIKH Ta
pillieHb, OCKUIBKM YKPaiHCHKHM arpoOi3Hec 3IMTOBXHYBCS 3 TPOOJIEMOI0 HecTadi
nepcoHainy. Tox Bce OUIbllIe CUTbCHKOTOCHOIaPChKUX BUPOOHUKIB IIKABISTH CUCTEMHU
TOYHOI'0 3eMJIEpOOCTBA, T IIMPOKO3aXBATHI MOJIEI TEXHIKH, K1 MIHIMI3yIOTh TOTPeOy
B JTFO/ISIX.

«TexHoTOpPr» BHUCOKO IIHYE JOBIPY CBOiX KIIEHTIB 1 OyAye HOBrOCTPOKOBI
NapTHEPChbKl BIJHOCHHM, 3aCHOBAaHI Ha B3a€EMHIM MOBa3l, MPO30POCTI Ta MIATPUMIIL.
JlosimpHICTh 10 KIIEHTIB € OJHHMM 13 KJIIOYOBUX NPHUHIUIIB POOOTH KOMIIAHIi, IO
peanizyeTbcs uepe3 Kiibka HanmpsaMiB: OJHIEIO BaXJIMBUX CKJIAIOBUX TOJITHKU
nosmpHOCTI  (pipMu «TexHoTOpr» € mepcoHamizoBaHe oOcmyroByBaHHs. [lpu
(GopMyBaHHI KOMEPLIMHUX MPOMO3UIII BPaxoBYIOThCS crHerudika rocnoaapcTsa,
notpebu Oi3Hecy Ta Oro/keT kiieHTa. /s MOCTIMHMX mapTHEpIB mependadeHi
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JOIaTKOB1 OOHYCH, MOXJIMBICTh (hiKcallii I[iH Ha TEXHIKY Ta THY4YKl YMOBH CITiBITIpaIll,
0 JI03BOJIAE 3a0e3neunTH KoM(opT 1 mependadyBaHICTh BUTpaAT Yy IUIaHyBaHHI
arpapHoro Oi3Hecy.

«TexHoTOpr» peryiasipHO MPOBOAMUTH aKIlli, MO0 OXOIUIIOIOTH PI3HI HAIpPsIMU
nismbHOCTI. Hanpuknazn, Oe3komToBHe nedeKkTyBaHHS TEXHIKM B OQilIMHOrO auiiepa
Jl0TIoMarae arpapisM sSIKiCHO MiATOTYBaTH TEXHIKY /10 CE30HY Ta YHUKHYTHU MPOCTOIB Yy
nepioj MoJbOBUX poOIT. [ THX, XTO TUIaHy€ OHOBUTH TEXHIUYHUH MapK, I1€] BECHU
NPOIMOHYIOThCA 3HIKKA Ha TEXHIKY, 30KpemMa Ha mnpocarnHi ciBaiku Sfoggiata
Agromaster, fie piBeHb 3HIKOK csirae 10 30%.

Takox Ait0TH crnemianbHl mpono3uiii Ha 3amuactuaH, Openais WIX, BOSCH i
Mann.

Knientn xommnanii «TeXHOTOPD» 3aBXKIM MarOTh JOCTYIl JO BCIX aKTyaJIbHUX B
VYkpaini piHaHCOBUX IHCTPYMEHTIB Ta MpOrpam, siKl peali3yloThCs YKPAiHCHKUMU Ta
MDKHApOAHUMU OaHKaMHU ¥ JII3MHTOBUMHU KoMIaHissMu. MoBa #ije mpo:

-Jlep>kaBHy mporpaMmy 3J€UIEBICHHS BapTOCTI (IHAHCYBaHHS KPEAUTHUX 1
JII3UHTOBHUX KOIITIB «5-7-9%»;

-JIep)KaBHy IporpaMy KoMIIeHcallli 10 25% BapTOCTI TEXHIKM BITUM3HSIHOTO
BUPOOHUIITBA,

-MDKHaApOH1 TPAHTOBI IPOTPaMH, sIKI CIIPSIMOBAaHI Ha 3/I€1IEBIEHHS (DiHAHCYBaHHS
JUIsl TpUAOAHHS IMIIOPTHO1 CLITCHKOTOCTIOIAPCHKOT TEXHIKH;

-MDKHApOJHI TapTHEPChbKI NpOrpaMu BiJ MPOBIIHUX BUPOOHMKIB IMIOPTHOL
texHiku (New Holland, Kuhn, Berthoud, Tecnoma Tta iH.), 110 TakoX CHpsMOBaHI Ha
3HM>KEHHSI BapTOCTI (DIHAHCYBaHHS.

Yei 1wl mporpamMu  J103BOJISIIOTH — arpOBUPOOHHMKAM — BUTIAHO — MpUI0aTH
CUIIBCHKOTOCTIONIAPCHKY TEXHIKY Ta 3MEHIIUTH BUTPATH HAa OHOBJICHHS a00 PO3IIUPEHHS
TEXHIYHOTO MapKYy.

VY «TexHOTOpr» BiA3HAYAIOTH, 110 YYACTh Y MPOTPaMi Jep>KaBHOI KOMIIEHCAITi 10
25% BapTOCTI TEXHIKU — 11€ 3HAYHA TIepeBara JIjisl KI€eHTiB. Taka miarpumMKa 1ae 3Mory
CYTTEBO CKOPOTHUTH BIIACHI BUTPATU HA NPUI0AHHS HOBOI TEXHIKH, 1110, CBOEIO YEPIol0,
CTUMYJIIOE TIOMUT Ha BITYM3HAHY TMPOAYKIIif0. 3a ciioBamMu (axiBIliB KOMIIaHIi,
KOMIIEHCAIIis Ja€ arpapisiM 3MOTy 1HBECTYBaTH B CydacHe 00JiaHaHHs 0e3 HaIMIPHOTO
(1HaHCOBOTO HaBaHTAXEHHS, MPUIIBUAIIUTA OHOBJIEHHS TEXHIYHOTO TMapKy W
3a0e3neunTH CTablIbHUN PO3BUTOK O13HECY HABITh B YMOBaX BOEHHUX BUKIIMKIB.

Takum ynHOM, CHiBIIpals rpynu KoMiaHii « TeXHOTOpr» 3 NOCTIMHUMU KIII€EHTaMHU
3aCHOBaHa Ha B3a€MHIM MOBa3i, MPO30POCTI Ta MIATPUMII, BUKOPUCTAHHS PI3HUX
JEp’)KaBHUX Ta MDKHAPOJAHMX TPAHTOBUX MporpaM MiABUINYIOTH 3a0e3NmedYeHHs
TEXHIKOIO arpolpOMUCIIOBUX MIANPUEMCTB Y KpaiHu.

CnMcoK BUKOPUCTAHUX JAKepeJt
1. JIOBIIHUK 3 MAaIIMHOBHKOPUCTAHHS B 3emiepoOctBi./3a pen. B.VY.

[TactyxoB-XapkiB; «Becta» - 2001, 347¢
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BAJIEZXKHICTD MTPOAYKTUBHOCTI TA TEPMIHY CJIYKXBU
THCTPYMEHTY I3 HAJITBEPJIUX MATEPIAJIIB BIJT BIACTUBOCTEM
AJIMA3HOI'O HIAPY
Jlanenko I'.0.,
K.T.H, podecopu Kadeapu arpoiHkeHepii
Ta aBTOMOOUIBHOTO TPAHCIIOPTY,
Jlanenko T.I'.,
K.T.H, podecopu kKadeapu arpoiHkeHepii
Ta aBTOMOOUIBHOTO TPAHCIIOPTY,
IMaBauk JI.I'.,
3100yBay nepuioro (0akagsaBpChbKOTO) PiBHS BUIOI OCBITH
Ilonmascwkuti 0eparcasHuli azpapruil yHigepcumem
m. [lonmasa, Ykpaina

Marepiasl iHCTpYMEHTY Ma€ 3HAUYHMM BIUIMB Ha OTPUMAaHHSA BUCOKOI TOYHOCTI,
reoMeTpuyHOi (POpMH 1 B3aEMHOTO PO3TALyBaHHS OOpOOJIIOBAHUX MOBEPXOHb IpHU
BHCOKIH SIKOCTI MOBEPXHEBUX IIAPIB 1 HU3BKIM MIOPCTKOCTI.

Buxopucrtanss anMa3siB J1a€ MOKJIMBICTh CTBOPIOBATU 1HCTPYMEHTH 3 BHUCOKOIO
MEXaHIYHOI 3HOCOCTIMKICTIO. [liBUIIEHHS 3HOCOCTIMKOCTI 1 MPOJYKTUBHOCTI
aJIMa3HOTO 1HCTPYMEHTY IpHu HUTihyBaHHI 0arato B 4OMY MOSCHIOETHCS THM, IO
aJMa3Hi 3epHa MalTh MEHIII PaJilyCl 3a0KPYTJCHHS HAKOHEYHUKIB, JIErmie 1 3
MEHIIMMH HOPMaJIbHUMH 3YCWJUISIMU 3aKJIaJlaloThCcsl B OOpOOJIOBaHMI Martepiad,
MaroTh B 3 pa3u OUIbIIY MIKPOTBEPIICTh, B 4 pa3u OUIbIIY MIIHICTh HA BUTHH, B 9
pa3iB BHILE KOEQILIEHT TEIIONPOBIIHOCTI B TMOPIBHSAHHI 3 3€pHaMU KapOiay
KpPEMHIIO.

Anma3Huil abpa3uBHMI IHCTPYMEHT - L€ 1THCTPYMEHTH, poOOYa YacTHHA SIKUX
CKJIaJIa€ThCsl 3 3€pEH TMOPOIIKY ajaMaly, 3aKpillJIEHUX 3B'SI3K0I0. [HCTpyMeHT
BUTOTOBJISIETHCS B OCHOBHOMY 3 CHHTETHYHHX aQJIMa3HHX TOPOMIKIB 1 HEBEIHMKOI
gacTuHu (MeHie 10%) HaTypaidbHUX MOPOIIKIB. AJMa3HI a0pa3uBHI IHCTPYMEHTH,
SK MPaBUJIO, CKJIAAI0ThCA 3 aJIMa3HOTO LIapy, MIIHO 3'€JHAHOTO 3 KOPIYCOM KpyTra
MarepiaiiB, 1 Ja€ MOXKJIMBICTh BUKOPHUCTOBYBATH aJIMa3HUU IIap JO MOBHOTO HOTO
3HOCY, B TOHM 4ac SIK B IHCTPYMEHTI 31 3BUYaHNX a0pa3uBiB HE BUKOPUCTOBYETHCS Ta
HOro yacTHHa, SIKa 3aTUCKAETHCS B PaMIIi.

AnmaszHuii map € poOodYor0 YacCTHHOK I1HCTPYMEHTY, SKa BH3HAYa€ MOTO
OPOAYKTUBHICTh 1 TEPMiIH CIyXkO0u. [[1s HBOro xapakTepHi: Mapka ajaMa3HOIo
MOPOIIIKY, 36PHUCTICTh AIMA3HOTO MOPOIIKY, MapKa 3Bs'3K{, KOHIIEHTpAIlis aiMa3y B
mapi a TakoX TBEPIICTb, (hopMa 1 po3Mmip.

[nidyBaneHi  nopomkd  (HUTIPHOPOIIKKM) 3  CHHTETUYHMX  aJMa3iB
BIJIpI3HSIOTECA (hopmoro 3epHa 1 MinHicTio. [lmidyBansHi nopomku mapok AC2,
AC4 1 AC6 micTATh B OCHOBHOMY arperaTHi 3epHa IMiABUIIEHOT KPUXKOCTI pO3MIPOM
Bix 40 mo 250 MxM. [HCTpyMeHTH 3 HMX HUIIQYyBaIbHUX MOPOIIKIB MPU3HAYEHI IS
(IHIITHOTO 1 TOHKOTO HUTIPYBAHHS JeTallel 3 TBEPAMX CIUIABIB, IIBUIKOPI3aIbHOT
CTaJll, HAMIBIPOBIJIHUKOBUX MaTepianiB, KEpaMiKH Ta IHIIUX TBEPAMX 1 KPUXKHX
matepianiB. lmidysanbui mopomku mapok AC 15 1 AC20 MicTaTh Kpuctaiu 3
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13oMeTpuyHUM Koedimientom 1,5-1,6, nutidgysanbhi nopomiku mapok AC32, ACS0,
AC65, AC80 - xpuctanu 3 i3oMeTpuyHUM Koedimientom 1,15 - 1,20. lnctpymenTH 3
uX NUTIQYBAIBHUX TMOPOIIKIB MPAaIOTh B CKIAJHUX YMOBaxX MpPU UYOPHOBHX
oreparlisix, BijipizaHHs, NUTihyBaHHS 1 XOHIHTYBaHHS.

IIpr  ¢inimHIA 00poOIl 1 TMOJIpyBaHHI BHUKOPHUCTOBYIOTHCA — aJIMa3Hi
Mmikpomnopoirku Mapok ACM 1 ACH 3 po3mipamu 3epen Bif 1 10 50 MKM.

Jlig HalO1NbII AENIKAaTHUX OIepaliii BUKOPUCTOBYIOTHCS CyOMIKpPOIIOPOIIKH
Mapok ACMS5 1 ACMI, dactunku sikux maroTh po3Mmip 0,1-0,7 mxM. Anmasni
MIKpOTIOPOIIIKA BUKOPHUCTOBYIOTHCS MpU OOpOOI AeTaneil 3 BHCOKO3arapTOBaHUX
CTaJiedl, TBepJUX CIUIaBiB, KEPaMiKH, HAIIBIPOBITHUKOBUX MaTepiaiiB.

BaxxnmBor  XapaKTepUCTUKOI — ajIMa3HOrO 1HCTPYMEHTY € 3€pHHCTICTb
aJIMa3HOTO MOPOIIKY, SIKa BIJTUBAE HA IMIOPCTKICTH OOPOOKH, MUTOMI BUTPATH aJIMa3iB
1 TpPOAYKTUBHICTb, a 3HAYUTh 1 Ha BapTicTh uuripyBanHsA. [Ipu 3MeHIEHHI
3€pHUCTOCTI IMIOPCTKICTh OOpPOOJIIOBAHOT TMOBEPXHI 3MEHIIIYETHCS, ajleé 3pPOCTaE
BapTICTh OOpPOOKH, TaK AK 30UIBIIYETHCS MUTOMA BHUTpATa ajiMa3ziB 1 3HIKYETHCS
IPOJYKTUBHICTh. SIKIIO HEOOXITHO BUIAIMTH BEJIMKY KUIBKICTh Marepiany 1
3a0€3MeYnTH BUCOKHUI KJIac MIOPCTKOCTI MOBEPXHI, TO 3arajibHUM 0OCSAT Martepiaiy
JIOILJIBHO PO3JUTMTH Ha JB1 TIOCIIIOBHI OMepallii:

- YOpHOBAa 00pOOKa, BUKOHAHA IHCTPYMEHTOM 3 KPYNMHO3EPHUCTUMH alIMa3aMu,
110 3a0e3mevuye HeoOX1JHY NPOAYKTUBHICTb;

-(piHIIIHA, BUKOHAHAa IHCTPYMEHTOM 3 JApIOHO3EPHUCTUMHU ajMa3zaMH, IO
3a0e3neuye HEOOXIJHY IIOPCTKICTH OOpOOJIFOBAaHOI MOBEpXHi. MOXKIIMBE TaKOXK
3aCTOCYBaHHS IHCTPYMEHTY 3 KOMOIHOBAaHUMH XapaKTEPUCTHKAMU aJIMa3HOIo IIapy,
KOJIM, HAaIpUKJIAJ, 30BHIIIHE KUIble, MPU3HAYEHE ISl LIOPCTKOCTI, Ma€ OLIbIIY
3EPHUCTICTh HDK BHYTPIIITHE KIJIbIIe, MPU3HAUYCHE JJIs 3a0e3MedeHHs HEeOoOX1THOTro
KJIACy IIOPCTKOCTI.

HaliBa)xnuBIIIOI XapaKTepUCTUKOO, SIKa BU3HAYAE€ HE TUIBKU €(PEKTHUBHICTD,
ajie 1 MOKJIMBICTh BUKOPUCTAHHS aJIMa3HOTO 1HCTPYMEHTY JJIsl IIbOTO MaTrepiaiy, €
3Bs1'3Ka. BOHA CITy>KUTh 17151 3aKpIIJIEHHS 3€pEH ajIMa3HOro MOPOIIKY 1 HAlOBHIOBayYa
B asiMazHOMY Imapi. HamoBHioBau (abpa3uBHI 1 METaleBl MOPOUTKHA, aHTH(PPUKITIHHI
pPEUYOBHMHHU) € KOMIIOHEHTOM IIapy, W0 3a0e3nedye I1HCTPYMEHTY CTIHKICTb 1
HEOOX1/IH1 pIXKy4Yl BIACTUBOCTI, BU3HAYae (Pi3MyuHi, MEXaH14Hi, TeII0(13uYH1 Ta 1HIII
BJIACTUBOCTI aJIMa3HOIO IIapy.

3a5ie’)KHO BiJI YMOB BUKOPHUCTAHHS aJIMa3HOTO 1HCTPYMEHTY, TEXHIYHMX BUMOT
70 Moro BHUKOHAHHS 1 SIKOCTI 0OpOOJIIOBaHUX BUPOOIB BHKOPHUCTOBYIOTHCS TakKi
3B'SI3KM: KEpaMiuH1,0praHiyHi,MeTajIeBl Ta TaJbBaHIYHI.

Kepamiuni 3BsI'3kM BUTOTOBIISIIOTH 31 CKJISTHOTO TMOPOINKY, BOTHETPUBKUX TIIMH,
MOTNEPEIHBO OOMaJeHNX 1 TMOAPIOHEHWX Ta IHIMUX KOMIIOHEHTIB. AJIMa3HUI
IHCTPYMEHT Ha KepaMiuHIi 3B'S3I1l BUKOPUCTOBYETHCS IJIi 3aTOYYBAHHS TBEPAMUX
craBis, cynepdininly geraneil HiAIIMIHUKIB, 0OpOOKM KiHECKOMiB-eKpaHiB. Ix
JIOBTOBIYHICTh B JIECATKM pa3iB BUILE, HIK Y 3BHUAHUX aOpa3suBHUX 1HCTPYMEHTIB,
TOMY 00JacTi 3aCTOCYBaHHS KEepaMiuyHUX 3B'SI30K IMOCTIHHO PO3IMIUPIOIOTHCA. JIJis
BUPOOHUIITBA alIMAa3HUX KPYTiB HA KEpPaMiuHi{ 3B'A31[1 BUKOPUCTOBYIOTHCS MOPOIIKU
mapok AC4, AC6, AC 15.
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OpranivHi 3B'SI3KM € HaWOLIBII MOMIMPEHUMHU. B SKOCTI 3B'A3y10U01 PEUOBHUHU B
IIUX 3B'SI3KaX BUKOPHUCTOBYIOTHCS (penondopmanpaeriani cmonu mapok COII-012A,
C®D-342A, CD-340 ta iHIIUX, SKI [IPU rapsyoMy MpecyBaHHI MOJIMEPU3YIOTHCS Y
TBEPY, JOCUTh MIIIHY PEYOBHHY, 3/JaTHY YTPUMYBaTH aJiMa3HO-a0pa3uBHI 3€pHA.

BaxnuBuMm peszepBoM Ui MIABUILEHHS MPOJYKTUBHOCTI 1HCTPYMEHTY Ha
OpraHiyHUX 3B's13Kax OyJI0 BBEJICHHS 0 iX CKJIaJy B SIKOCTI HAMIOBHIOBAaYa MOPOIIKIB
Mii Ta osioB'sHUX MetamB (3B's3ku B1-01, B1-02, B1-13 Tta i1nmi). Taki Buau
KOMITO3UIII HA3UBAIOTHCA METANIOOpraHIyHUMU. {7151 BUpOOHMIITBA aIMa3HUX KPYTiB
Ha OpraHIYHUX 3B'A3KaX BUKOPUCTOBYIOThCA anMaszHi mopomiku Mapok AC4, AC6,
AC 15

MertasnieBi 3B'A3KH SIBIAIOTH COOOK0 0OAaraTOKOMIOHEHTHY KOMIIO3UIIIIO, IO
BKJIIOUa€ B ce0e B PI3HMX KOMOIHAIISIX HACTYIHI METaJM: MijJb, OJIOBO, aJIOMIHIH,
BOJIb(paM, KOOAIIBT, 3aJ1130, HIKENb Ta 1HIII. L1 3B'A3KM MilHIIIE YTPUMYIOTh alMa3HI
3epHa, HIXK OpraHiyHi, 1 TOMYy ajJMa3HUM 1Iap Ha iX OCHOB1 OUIBII 3HOCOCTIMKUM. JIJist
BUIOTOBJICHHSI 1HCTPYMEHTIB HAa METaJ€BUX 3B'A3KaX BUKOPHUCTOBYIOTHCS OLIbII
MIIHI CHHTeTHYHI anMasu, Taki sk AC6, AC 15, AC20. HomenknaTypa Marepialis,
0oOpOoOJIEHHX KpyraMM Ha MeETaJIeBii 3B'S3Ll, NPAKTUYHO OXOIUIIOE BECH CIIEKTP
MeETaliB, HEMETAIEBUX KPUXKUX MaTepiajiiB, BKIIOUAIOUH MPUPOTHUN KaMiHb.

[HCTpyMEHT Ha TaJibBaHIYHIN 3B'S31[1 BUTOTOBIISIETHCSI METOJOM TalIbBAaHIYHOTO
HOKpUTTA. AJIMa3HMHM 3aTHCK 3€pHa IUM METOJOM HE BHMAarae€ 3acTOCYBaHHS
CKJIQJIHUX 1 IOpPOTUX Impec-(hopM 1 J03BOJIIE BUPOOJIATH IHCTPYMEHTH 31 CKJIAIHUMHU
npodiusmMu GopMu A1t OOpOOKH SIK TIACTUYHUX (CTaslb), TaK 1 KpUXKUX (Kepamika,
kapO11) matepiamB. [Ipu npomy anmasHi 3epHa OaraTomapoBl 3 HIKEJIEM, MIAJIO,
TBEPAUM XPOMOM Ta IHIIMMH MaTeplajgamMu.

KonmenTpaiiis anmMasziB - BaroBuil BMICT ajiMa3y B OJMHHUYHOMY 0OCs3i
aJIMa3HOTO IIapy, 110 BU3HAYa€ HOro piKydyy 3[aTHICTh, MPOAYKTHBHICTb, TEPMIH
CILy>OH 1 BapTICTh.

3a CTOBIJICOTKOBY KOHIIEHTPAIlI0 YMOBHO MPUIMAaIOTh BMICT ajiMa3y B KIJIbKOCTI
4,4 xapara Ha cM® anmasHoro mapy a6o 0,88 mr/cm?. Ilpumyckatouu, 1o MIIBHICTD
anMasy gopiBHioe 3,52 r/cm?, BU3HauaemMo o0'eM, 3aiimaHuil anmaszamu B 1 cM®. V=
0.25¢cm® ToMy, He3asexkHO Bix Tumy 3B'sa3Ky, npu 100% KoHLEHTpallii anMasHi 3epHa
B aJIMa3HOMY II1api 3aiimaiots 25% o0cAry.

VY OiNbIIOCTI BUIMAKIB ONTHMAIBHOIO KOHIICHTPAIIEI0 BBAXKAETHCSA Ta, SKa
3a0e3neyye MiHIMaJbHYy MHUTOMY BHUTpaTy ajiMa3iB 1 JOCTaTHIO NPOAYKTUBHICTbH
IHCTPYMEHTY.

BucHoBok: BpaxoByroun XapakTUPUCTHKY aJMa3HOTO MIapy 1 MNiA0Mparodu
IHCTPYMEHTH 3 IITYYHUX aidMa3iB MOXKEMO JOCSATTH BHUCOKOI MPOJYKTUBHOCTI Ta
MIHIMaJII3yBaTH 3aTPATH HA BUTOTOBJICHHS JI€Tall.

Cnucoxk BUKOPUCTAHUX JKepeJt

1. boumapes C.I', UepenkeBuu O.M. BuxopucTanHs HaaTBEpIUX MaTepiajiB
Ipyd  BIIHOBJIICHHI  JeTajell  CUIbCBKOTOCIOJAPChKOI  TeXHIKM.  Marepianu
BCEYKpaiHChKOI HayKOBO1 KOH(epeHIii cTyneHTiB Ta acnipanTtiB CHAY, Cywmu, 2020.
c 425-426

2. Jlanenko I'.O., KazakoB JI.P. BukopucTtanHs piKydoro 1HCTPYMEHTY 13
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EnnGopa-P B pemoHTHOMY BHPOOHMITBI. Marepialiu CTYJAEHTCHKOI HayKOBOIi
koHpepenti [TJIAA, Tom II. ITonrasa. 2018, ¢ 127-128

3. [MaBnuk JI.I'., Jlanenko I'.O. Bukopucrtanns ky0iunoro Hitpuay 6opy(KHB)
JUISL PKYUYHX 1HCTPYMEHTIB IIPH BUTOTOBJICHH] Ta PEMOHTI JieTanei
CLITBCHKOTOCTIOAAPCHKHUX MAIIMH. MaTtepianu CTyIeHTChKOT HayKOBO1 KOH(EpeHIIii
ITIAY, Towm II. TTonraBa 2024 PBB I1JIAY, 2024. — 93 c.

PE3YJbTATH KBAJI®PIKOBAHOI KOHCYJIBTAIIII 3 IUTAHb
HAYKOBUX JOCJIIKEHD, IX OPTAHI3AIIIl TA HAYKOBOI'O
OBCJIIYITOBYBAHHS HA TEMY: <MEXAHI3AILIS ITPOOECY
MNOJAPIGHEHHS I'lVIOK IEPEB HA TAJIMUBHUH MATEPIAJI 1JIs1 YMOB
11 «KATPOEKO.JIOT'ISI» MUPTOPOJICBKOI'O PAMOHY IOJTABCHKOI
OBJIACTI»

JIsmenko C.B.

K.T.H., TOIICHT, 3aBiayBa4 Kadeapu

arpoiHkeHepii Ta aBTOMOOUIHLHOTO TPAHCIIOPTY.
[norcenepHo-mexnono2iunull paxyiomem
Tlonmascwkuti OepaicasHull azpapruil yuieepcumem
m. [lonmasa, Ykpaina

AHani3 rocrnoAapchkoi JISTIBHOCTI MPUBATHOTO MIANPUEMCTBA «ATPOEKOJIOT 1S
Mupropojacekoro paitony IlonTaBchkoi 00JlacTi y MO€IHAHHI 3 OMNpAIFOBAHHSIM
HAayKOBO-TEXHIYHOI  JITEpaTypd,  HOPMATUBHO-NIPABOBUX  JOKYMEHTIB  Ta
aHAMTHYHAX JOKEPENT 03BOJsiE€ c(HOpPMYITIOBAaTH HU3KY y3araJlbHCHHUX BHUCHOBKIB
II0JI0 TIOTOYHOT'O CTaHy Ta MEPCIEKTHB PO3BUTKY BUKOPHCTAHHS OioMacH, 30KpeMa
JIEPEBHOT TPICKH, SK ATbTEPHATUBHOTO JIKEpEia EHEPTii.

Pesynbraty mocmikeHHsI CBiA4aTh, 0 6l0Maca Ma€ CYTTE€BUNM €HEPTEeTUUHHIMA
MOTEHI[lad, SKAW Hapa3l BUKOPUCTOBYETHCS JIMIIIE YAaCTKOBO. Y CTPYKTYpi
arponpomucioBoro BupoOHuITBa Il «Arpoekosorisy HAKOMUYYIOTHCS 3HAYHI
00CATY OpraHIYHUX 3AJIMIIKIB, BKIIFOUYAIOUH JIEPEBUHY BiJ] OOPI3KH JIICOCMYT, CaJliB, a
TaKOX 3aJUIIKU CUIBCHKOTOCMOMAPCHKUX KYJIBTYp. 3a HAJIEKHOTO TEXHOJIOTIYHOTO
M1XO0Y 1M1 BIAXOAN MOXKYTh CTaTH BaXKJIMBUM JIKEPEIOM €HEpPTii, 3aTHUM 9aCTKOBO
a00 MMOBHICTIO 3aMIHUTH TPaAUIliiHI BUKOITHI BUIU T1aJIUBA.

[IpoBeaeHuil aHami3 TakoXK 3aCBIIYUB, 110 BUKOPUCTAHHS JEPEBHOI TPICKU SIK
OlomajvBa € HE JMIIE EKOHOMIYHO JOIIIJIbHUM, a ¥ BIANOBIZA€ Cy4acHUM
TEHJICHI[ISIM ~ CTQJIOTO  PO3BUTKY, €KOJIOT1YHOI O€3MeKu Ta EeHEePreTUYHOl
HE3aJICKHOCT1 arpapHoro cekropy. JlepeBHa Tpicka BiJI3HAYAETHCSA BUCOKUMH
TEIUIOTBOPHUMHU XapaKTepUCTUKAMH, CTaOlIbHUMHU (b13UKO-MEXaHIYHUMU
BJIACTUBOCTSIMA  Ta  MOXJIMBICTIO ~ aBTOMAaTH30BaHOTO  BHKOPHUCTAHHS Y
TBEPIONATUBHUX KOTEJbHSX. [1]

BpaxoByroun HasBHUN CHPOBHUHHHUI TMOTEHINAJ] TOCIOAAPCTBA, MOIUIHHUM €
BIIPOBA/KEHHSI CHUCTEMHU 30MpaHHS, MOAPIOHEHHS, 30€piraHHs Ta BUKOPHCTAHHS
0ioMacu, 30KpeMa JIepeBHUX BIAXOJIB, Y MEXaX €HEePreTUYHOI MOoJIe]l 3aMKHEHOTO
nuKiy. Takui maxij JO03BOJIMTH MiABUIIUTH €HEeProe(EeKTUBHICTH ITiAMPUEMCTBA,
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3MCHIIIUTA BUTPATH HA TEIUIOMIOCTAYaHHS Ta 3a0€3MEUUTH CKOJIOTIYHY YTHIII3AIliIo
OpraHIYHUX BiIXOIB.

Takum 4MHOM, pe3yJIbTaTHU MPOBEICEHOTO aHAII3y MIJKPECIIOITh aKTyaJbHICTh
MOJAJIBIINX JTOCHIKEHb Ta MPAaKTUYHHUX 3aXO0JI1B, CIIPSIMOBAHMX HA MEXaHi3alllo Ta
ONTUMI3AIlII0 MPOoILIeCciB MepepoOku OGiomMacu B yMoBax (DYHKIIIOHYBaHHS arpapHUX
MIJMPUEMCTB, 30KpeMa Takux, sk 11 « Arpoekosorisy. [2]

3anponoHOBaH1 HACTYIIHI PEKOMEHAIIli 3 MUTaHb HAYKOBHUX JOCII1KEHb:

1. Pexomernoayii 3 po3uupents 6upoOHuymea.

MokHa TIOpEKOMEHJyBaTH TOCIOJApCTBY CTBOPIOBAaTH HOBUM 0a30BUi
MiIPO3AUIM MO mepepolIl TUIOK JepeB Ta BIAXOMIB CUIBCHKOTOCTOIAPCHKOT
OPOAYKLII Ha TPICKYy I BIACHUX MOTPEO y SKOCTI MAJIMBHOTO MaTepialy Ta
NOCTITHO PO3UIMPIOBATH PUHOK CHUPOBMHU Ta PUHKHM 30yTy rOTOBOI MepepoOieHoi
MPOAYKIIi.

2. Ananiz icHylouux mexHoo2it ma mexHiuHux 3acooie:

3M1iiCHEHO aHali3 CydyacHUX METOIB MOAPIOHEHHS TUIOK JAEpeB Ha MalUBHUN
Martepian. BcraHOBi€HO, 110 BHUKOPHUCTOBYBaHI B TOCHOAApCTBlI MAalllMHU HE
3a0e3MeuyloTh HEOOXIJHOTO PIBHSA MPOAYKTHMBHOCTI Ta SKOCTI MOJPIOHEHHS, IO
3YMOBIIIO€ HAJMIpHI BUTpATH €HEPrii Ta vacy.

3. Obrpynmyeanns KOHCMPYKYii poOOYUX Op2aHie:

Po3po6ieHo  KOHCTpyKIlit0 poOOYMX OpraHiB JIUCKOBO-IOAPIOHIOBAIBHOI
MAaIlMHH 3 TEMKOITaIbHO0 (HOPMOIO HOXKIB. Taka KOHCTPYKIIiS CIIPUSE 3MEHIIICHHIO
€HEproBUTpaT Ha MOAPIOHEHHS TJIOK Ta MOKpAIIye SKICTh MOAPIOHEHOTO MaTepiaiy.
BcraHoBiieHO oONTUManbHI HapaMeTpu TEeOMETpli HOXKIB, fAKI 3a0e3MeuyroTh
NIJBUILIEHY €(PEKTUBHICTh PI3AJIBHOIO MPOLIECY MPU 3MEHIIECHHI HaBaHTAKEHHSI Ha
MPUBIIHUI MEXaHI3M.

4. Po3paxyHoK mexHoI02TYHUX napamempie npoyecy noOpiOHeHHA:

BcTaHoBIieHO 3a1€KHICTh MIDK POAYKTUBHICTIO MOJAP1OHIOBAJIBLHOI MAILIMHU Ta
IIBUJIKICTIO OOepTaHHS JIMCKa 3 HOXKaMU, 110 MPUBOJIUTHCS B 10 Bij Baldy BiAOOpY
notyxHocTi (BBII) tpakropa. Ilpu o6eprax BBII Tpaktopa 540 06/xB, 00eptu
pobOodoro mucka 3 HOXamMu CTaHOBIATH 1500 00/XB 3aBISKH BUKOPHCTAHHIO
peayKTopa 3 nepeaaTouHumM yuciom 1:2,78.

3a TakuX YMOB Ta TOBIIMHI TUIOK 10 50 MM, MPOJTYKTUBHICTh MAIIUHU JOCATAE
3,5 1/ron, mo BianoBigae mutoMii BuTpati eHeprii 0,85 kBt -roxa/T.

3 ypaxyBaHHSM XapaKTEPUCTHK TPAKTOpa:

[Totyxnicts BBII - 45 kBT,

KK/I Tpancwmicii - 0,92,

Butpatu nanusa - 0,22 xr/kBt-roz.

Taxkum yuHOM, MUTOMA BUTpaTa NaJMBa Ha MOPIOHCHHS CTAHOBUTH:

0,85 xBt'roa/T x 0,22 kr/kBt-Trog = 0,187 kr/T.

[Ipu nmponyktuBHOCTI 3,5 T/TOJ, BUTpara MajuBa 3a rOJAMHY pPOOOTH CKiaze
0,187 xr/T x 3,5 T = 0,654 xr/ron.

[{i moka3HWKK CBIAYATh MPO JOIUIBHICTH BUKOpUCTAaHHS TpuBoay Bijg BBII
TpakTopa AJis MOAPIOHEHHS T1JIOK, 110 J03BOJISIE ONTUMI3YBaTH BUTPATH €HEPTii Ta
T1IBUIITUTH TPOAYKTUBHICTH arperary.
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5. Bnaug koHcmpyKyii HoJcié Ha AKiCmb NoOpiOHeH020 Mamepiaiy:

3’dCOBaHO, W0 BHUKOPUCTAHHS HOXIB 3 TENIKOIJAIbHOIO TMOBEPXHEIO
3aTOUyBaHHS 3a0e3leuye pPIBHOMIPHMM pO3MOAUT 3yCHJIb Pi3aHHS, IO CHPUSE
3MEHIICHHIO JIMHAMIYHMUX HaBaHTaXeHb Ha arperar Ta MIABUILYE SKICTb
noApiOHEHOTO MaTepiany.

301bIIeHHS KyTa 3aTouyBaHHs 10 30° 103BOJIsIE 3HU3UTH CUTY pi3aHHS Ha 15
% 06€e3 BTpaTH SIKOCTi MOAPIOHEHHS.

6. Exonomiuna epexmusHicms 3anponoHO8aHO20 PiUleHHs:

Po3paxoBano exoHOMIuHUI e(eKT BiJ BIPOBAIKEHHS MOJCPHI30BAHUX
pobouux opraniB. OuikyBaHa pidyHa ekoHOMis cTaHOBUTH 25 000 rpH, a TepMiH
OKYMHOCTI MTPO€EKTY Om3bKO 1,8 poku.

BnpoBamxenHs MOJIEpHI30BaHUX HOXIB J03BOJIUTh H1ABUIIUTH
OPOAYKTUBHICTh MOAPIOHIOBaIbHOI MammHM Ha 20 % Ta 3HU3UTH BUTPATU
esnekTpoeneprii Ha 12 %.

7. Bnaue Ha ekono2iyny cminuKicms:

3acTocyBaHHA MEXaHI30BaHOI TEXHOJOTil MOAPIOHEHHA TUIOK CIpUsE
3MEHIIIEHHIO OOCSTIB BIJXOJIIB JIEPEBUHU Ta IiJBUIICHHIO €KOJIOT1YHOI CTIHKOCTI
roCHoJIapcTBa.

Bukopuctanus mnoApiOHEHHX TUIOK $K MAJMBHOIO Marepiaiay JO3BOJISIE
3MEHIIUTH CTHOXUBAHHS BUKOIHUX MaNMMUB Ta 3HU3UTU BUKUAM CO: y HaBKOJUIITHE
CepelIOBULIE.

8. Koncmpykxmopcoka po3pobka — HIX JUCKOBO-HOXXOBOTO MOJIpiOHIOBaYa
MPOTIOHYEThCSI 710 BIPOBA/KCHHS Ha TNOJAPIOHIOBauUl TUIOK JepeB. TexHIKo —
€KOHOMIYHE OOIPYHTYBaHHS, SIK€ MPUBEAEHO Y TPETHOMY PO3IUT CBIIYUTH MPO TE,
10 BUTPATH HA BUTOTOBJIIEHHS MpHUCTOCyBaHHS B cymi 1860,19 rpH., 3a0e3neuaTh
3HIDKEHHSI TIOBHOT cO01BapTOCTI BUKOHAHHS poOiT 3 2600 rpH., 1o 1860 rpH., 1axyTh
r1aHoBUiM TpuOyTOK B cyMi 29600 TpH., HA PIK, a BKIAJACHI KOIITH OKYIUIATHCS 32
0,57 poku.

9. Pexomenoayii 3 0XOpoHU npayi ma OXOPOHU HABKOIUUHBLO20 NPUPOOHO2O
cepedosuwya.

Takoxx mpomoHyemo, MO0 yci BUMOTH SIKI BHUKJIAJEHI y TPETbOMY PpO3JILT
Oxopona npaui Oynu BukoHaHi y IIII «Arpoekosoris»y MuUpPropoacbkoro paiony
[TonTaBchKOi 00J1acTI HA HAJIEXKHOMY PiBHI. OXOpOHA HABKOJIMIIIHHOTO MPUPOTHOTO
CepeNoBHUIIa JAaCTh 3MOTY 3MEHIIUTH BIUIMB IMIKIJJIMBUX (PAKTOPIB HAa POOITHUKIB
HOBUM  0a30BMM MIAPO3AUIM MO mepepolll TUIOK JepeB Ta  BIAXOMIIB
CUIBCBKOTOCTIOAAPCHKOI  MPOAYKI[T HAa TPICKY JUIsl BIACHUX MOTpeO Yy SIKOCTI
MaJMBHOTO MaTepiamy.

BucHoBok. Y pe3ynbTaTi KBasniikoBaHOI KOHCYJbTAlli 3 MUTaHb OpraHi3allii
HAyKOBHX JIOCHII/DKEHb Ta HAYKOBOIO OOCIIyrOBYBaHHS 3a Temow «MexaHizalis
npolecy MNoApiOHEHHA TUIOK JepeB Ha manuBHUM wMartepian s ymos [II1
«Arpoekosnorisiy Mupropoacbkoro paiiony IlontaBcbkoi 007acTi» BCTaHOBJIEHO
JOLUUIBHICTh BIPOBAKEHHSI €HEProOIagHUX TEXHOJOTIH y cdepi OioeHepreTuku
arpapHoOro BHPOOHMLTBA. BU3HAYEHO aKTyalbHICTh Ta MPAKTHYHY 3HAYYIIICTh
JTOCTIDKEHHST ~ KOHCTPYKTHMBHUX 1  TEXHOJIOTIYHMX  IapaMeTpiB  poOOTH
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MOAPIOHIOBAIBHOTO OOJIAIHAHHS 3 METOI0 ONTHUMI3aIlii Tpolecy MepepoOKn
nepeBHoi Olomacu. Hamani HaykoBO OOTpyHTOBaHI pEeKOMEHalli CIPUSTUMYThb
MiIBUIICHHIO €(PEKTUBHOCTI BUKOPUCTAHHS CHEPICTHUYHUX PECYPCIB, 3HUKCHHIO
BUTPAT TOCIOJAPCTBA HA TPAWIINHI BUAM IMaJMBa Ta €KOJOTI3allli TeXHOJIOTTYHUX
MIPOIIECIB B YMOBaX Cy4acCHOT'O arpOBHPOOHUIITBA.

[Tepenik BUKOpUCTAHUX JKEPEI:

1. Gorbenko, O., Lyashenko, S., Kelemesh, A., Padaka, V., Kalinichenko, A. Waste
Usage as Secondary Resources. Procedia Environmental Science, Engineering and
Management 2021. 8(2), C. 417-429 http://procedia-
esem.eu/pdf/issues/2021/m02/13 45 _Gorbenko 21.pdf. 2. Lyashenko S.; Gorbenko
O.; Kelemesh A.; Kalinichenko A.; Stebila J.; Patyka V. Non-Waste Technology for
Utilization of Tree Branches. Appl. Sci. 2022, 12, 8871.
https://doi.org/10.3390/app12178871. file:///D:/Users/User/Downloads/applsci-12-

08871.pdf.

EKCIIEPUMEHTAJIBHA METO/IUKA ITIPOLECY PO3TOYYBAHHSI
I'iib3U HUJITHAPA ABTOMOBIJIBHOT'O IBUT'YHA
JIsmenko C.B.
K.T.H., IOIIEHT, 3aBiayBay Kadeapu
arpoiHkeHepii Ta aBTOMOOUIHLHOTO TPAHCIIOPTY.
Inorcenepno-mexnono2iunull paxyiomem
Tlonmascwkuti OepaicasHull azpapruil yHieepcumem
m. [lonmasa, Yxpaina

Jlns mpoBeACHHS €KCIIEPUMEHTY OyJI0 BHKOPHUCTAHO YACTHUHY TEXHOJOTTYHOTO
Mpollecy, IO 3aCTOCOBYEThCA IS PO3TOUYBAHHS BHYTPINIHIX TMOPOKHUH
HWJIIHIPUYHUX JeTajei. BiamoBiHO B eKCIIEpUMEHTAIBHINM 4YacTHHI podoTH Oyiio
3a/TisTHEe HACTYITHE TEXHOJIOT1YHE 00IaHAHHS:

1). BeprukansHo-po3rouyBanbuuii Bepcrar 2E7811 (l)/glc. L.);

Pucynok 1. — BepTukanbHO-po3TOUYyBAIBHUN épCTaT 2E78II (puc. 1.)
2).  IlpucrocyBaHHS IS [IEHTPYBAHHS T'Ib3 IUJIIHAPIB HA CTAaHUHI BepcTaTy (puC.
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2);

Pucynok 2. — IlpuctocyBaHHs sl LIEHTPYBAaHHS Tib3 LMJIIHAPIB HA CTaHUHI
BEpCTaTy

BenuunHy HOpMali30BaHOTO PEMOHTHOT'O PO3MIPY BCTAHOBIIIOEMO 3aJIEKHO B[
BEJIMYMHU 1 XapakTepy 3HOCY poO04YOi MOBEPXHI TUIb3M IWIIHApPA, & TAKOX BIJ
MIPUITYCKY Ha MEXaHIYHY 00pOoOKY, TOOTO:

D=D, +u+2-z,+2-z, (1)
ne D — nonepenHiil po3Mip T'ijib3u, MM;

D, — pemonTHUI po3mip rine3u, MM (1= 1, 2, 3);

Il — 3HOC T1Ib3H, MM;

2.z, — IpuUITyCcK HA PO3TOYYBAHHS, MM;

2-Z, — IIPUIIyCK HA XOHIHI'YBAHHS, MM;

Po3trouyBaHHS Tiab3 IWITIHAPIB BUKOHYEMO Ha BEPTHKAIBLHO-PO3TOYYBATBHHUX
Bepcratax wmojeni 2E78II. Bepcratu 1i€i Tpynu BIAPI3HAIOTHCS BHCOKOIO
KOPCTKICTIO, MAlOTh Majl BEJIMYMHHM IMOoAa4 1 3a0e3MeuyloThb BHCOKY TOYHICTb
po3Mipy, oOpoOIIFOBaHUX JlaMETPiB OTBOPIB 1 MPABWIBHICTh T€OMETPUYIHOI (hopmH,
IIOPCTKICTh 0OpOOJIIOBAaHUX TMOBEPXOHb BUXOAUTH B Mexkax Ral0 - 0,63 Mkm mo
JACTY 9378-93.

[Ipu po3rodyBaHHI 3aCTOCOBYEMO Pi3lii 3 TUIACTUHKAMHU 3 TBepAUX crutaBiB BK-

2, BK-3, BK3M, BK-6 a60 T30K4 3 xyramu 3atouysauss: j; =65"; j, =30"; a=12°;
d=0°.
Po3rouyBaHHS T1B3M MIIIHAPIB MPOBOJAMMO MiJ HANUOIMKYNN PEMOHTHHIA

PO3Mip, SIKHW BU3HAYAEMO 32 (POPMYIIOIO:
D,=d., +2-(a+h), (2.

ne d_. - JTlaMeTp TUIb3W IWIIHAPIB B MICIIl HAMOUIBIIOr0 3HOIIYBaHHS

(TI0J1I0KEHHS BEpXHBOTO MOPIITHEBOTO KUIBIIS y BEPXHINA MEPTBIM TOUIIl), MM;
( - MpUITYCK Ha po3TodyBaHHA (Mpu yMOBI 3armubienns pizug ¢=0,05...0,1 mm
Ha CTOpOHY); [1].
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b - MpUMyCK Ha JBOX cTajiiiHe XoHiHTyBaHHsA (»=0,02...0,05 MM Ha CTOpOHY),
MIPUYIOMY TIPUITYCK Ha 3aKIIOYHE XOHIHTYBaHHS 3aJICKUTh BiJ BUMOT Ha IMIOPCTKICTh
Ta KoJuBaeThes B Mexkax 0,005...0,015 mm. [1].

Haitbinpmmii  miamMeTp  OTBOpY  TUIb3M  BHU3HAYaEMO 3a  JOIIOMOTOIO
iHaukaTopHoro Hytpomipa B mosicax 11, II-1I, II-III 1 B3aeMHO TepneHIUKYJIIPHUX
momuHax (A-A 1 b-b). (3a eckizom puc. 3.).

T 2
| | |

Pucynok 3. — Ecki3 711 BUMIPIOBaHHS PO3MIPIB I'JIb3W HUIIHAPIB

[Tosic I po3TamoBanuii HUK4YE BiJ 3yIMHKH BEPXHBOIO MOPIIHEBOro Kiybls I1-11
o cepeauni runb3u; -1 - Ha 20 MM BuUIEe HUXKHBOTO 3pa3Ka IijIb3H.
Po3paxyHOK pexxuMiB pi3aHHS BUKOHYEMO 3a (POpMyIIaMH:
I'mubuny pi3aHHs BU3HA4YaeMO 3a (OPMYJIIOO:
t_Dp_(Dmin+2.Zx) 3
- 2 o ( ‘)
ne p. ~ — JlaMeTp TUIb3HM ILWIHIAPIB B MICHI HAMEHIIOro 3HOIIYBAHHS
(TOJI05KEHHSI BEPXHBOTO MOPIITHEBOTO KUTBIIS Y HUKHIA MEPTBIN TOYII ), MM;
HeoOxigauii BUIIT 131 BU3Ha4YaeEMO 3a (hOPMYJIOO:
L_Dp_dmn_z.zx 4
- 2 2 ( ‘)

ned, — JlaMeTp MIMUHJIEIIS BEpcTaTa, MM.

Yactoty o0epTaHHS MIMUHIETS TIPaxoByEMO 3a POPMYIIOH0:
1000-V
n=—2=, (5.

z-D,,
ne V, — MIBUAKICTh PO3TOUYBaHHS, M/XB.;
D,, — peMOHTHUI PO3MIp TiTb3H, MM.

Yac Ha po3TOUyBaHHS BU3HAYAEMO 32 (POPMYIIOH0:
L .

T, =< i (6.)
ne L - moBXKWHA XOAY P31, MM;
I - KUTBKICTB TIPOXO/IIB PI3IIs;
I — gyacToTa OOEPTAHHS MIMTUH/IEIS BEPCTaTa;
S — momaya pi3ig, MM/XB-1;
I — KUIBKICTh ITPOXO/IIB.

P03anyHOK JOBXKXHWHHU XOIAY piSH}I BU3HAQYAETHCA K CyMa HACTYIIHUX

78



V BceykpaiHCbka HayKOBO-NpakTU4Ha iHTepHeT-KOH(epeHLisi
«HoBiTHi TexHonorii B AlK: npo6nemu Ta nepcnekTuBu BnpoBaaXeHHsA» (M. MonTaBa, 24 yepBHsA 2025 p.)

CKJIa/IOBUX:
L=+, +1,, (7))
7€ /, - BUCOTA TUIb3H LUJIIHAPIB, MM;
L,,l; - BimnoBigHO MOBXKUHA Bpi3aHHS i MPOOIry pisLs, B MM (Big 2 10 7 MM).
JIJIsl TOabIoro MPOBEACHHS JOCIHKEHHS 3epKalia TUTb3H IMIIHAPIB TCIA
MIPOBEICHHS TEXHOJIOTTYHOI OTIepaIlii pO3TOYyBaHHS BUPi3ai 3arOTiBKU JUB. pUC. 4.
Po3mipu 3arotiBok 0OyMOBIICHI 3aCTOCOBAaHHM TEXHOJIOTIYHUM OCHAICHHSIM

PM-300. Kpim Toro, momnepeaaro Oyina mpoBeAeHA HE3HAYHA TIEpeHaIaika pooounx
opratiB Ta opratiB yrnpapiiHHs PM-300 cToCOBHO YMOB €KCITIEpUMEHTY [2].

Pucynox 4. — 3aroriBku BHpi3aHi 13 CTaHAAPTHUX TUIb3 1 PO3TOUYCHUX HA
PEMOHTHHI pO3MIp

BucnoBok. 1. Po3po6iieHa excriepuMeHTaIbHa METOIMKA PO3TOUYBAHHS TUTB3H
UWIIHApPAa aBTOMOOLIBHOTO JIBUTYHAa OOIPYHTOBYE TMOCIHIJIOBHICTh Omepauii 1
KJIFOUOBI TEXHOJIOTIYHI MapameTpu, 10 3a0e3MeuyloTh CTaOUIbHY SKICTh 0OpOOKHU
po00YOi MOBEPXHI.

2. 3icTaBieHHS OTPUMAaHHMX JaHUX T[IOKa3ajlo, IO ONTHMAaJbHI 3HAYCHHS
4acTOTH OOEpTaHHS ILIMUHJIEAS 1 MOAayl THCTPYMEHTAa MIHIMI3yIOTh IIOPCTKICTh
MOBEPXHI Ta FT€OMETPUYHI BIIXUJICHHS TJIb3U B MEXaX JIOMYCKiB, PEKOMEHI0BaHUX
BUPOOHHMKOM JIBUTYHA.

3. ExcrnepumeHTanmbHi  JOCHIDKEHHS  3HOCY  PLKY4YOro  1HCTpyMEHTa
MPOJIEMOHCTPYBAJIM 3QJICKHICTh BTPATH HOTO TEOMETPUYHOI TOYHOCTI BiJl PEXKHUMIB
pi3aHHs; 1€ J03BOJIE€ BU3HAYWUTH KPUTHYHI MapaMeTpu PECypcy 1HCTPYMEHTY Ta
IUTAHYBaTH PErJIaMEHT 3aM1HHU.

4. BnpoBamkeHHST CHUCTEMH KOHTPOJIO TeMmmepaTrypu pobo4yoi 30HH U
OXOJIOJKEHHSI ~ TE€XHOJOTIYHMMHU  pIAMHAMH  CHOpPUA€E  3HIDKEHHIO  TEPMIYHHX
HaIpy:KeHb y MaTepiaii T'Jib3u, 10 MMO3UTUBHO BIUIMBAE HA JIOBFOBIYHICThH JBUTYHA
Ta 3MEHIIY€ PU3UK BUHUKHEHHS MIKPOTPIIIHH.
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5. Pe3ynpTati BUMIpIOBaHb MOKAa3ylOTh, IO 3aCTOCYBAHHS KamiOpyBalbHUX
OTIPABOK IMICIII PO3TOUYBAHHS JO3BOJISIE TOCSATTH BIATBOPIOBAHOI MMJIIHAPHUYHOCTI
KOHIICHTPUYHOCT1 OTBOPY T'JIb31 Ha piBHI He Tipie 0,01 Mm.

6. 3anporoHoBaHa METOJIMKA € YHIBEpCaJbHOIO M MO)ke OyTH aJanToBaHa s
pI3HUX MoOJieJiell aBTOMOOUIBHUX JBUTYHIB, IO BIJKPUBAE€ MOKJIHUBOCTI JJIs
CTaHJapTU3aIlil TEXHOJIOTIYHOTO MPOIECY HA PEMOHTHO-BIAHOBHUX MIITPUEMCTBAX.

7. Tlomanplm JOCHIDKEHHS JOLUIBHO 30CEpPEAUTH Ha  BIPOBAHKEHHI
aBTOMATHU30BaHOT'O KOHTPOJIIO MapaMeTpiB MPOIECY B PEKMMI peajJbHOTO Yacy Ta
BUKOPUCTAHHI  KOMIT'IOTEPHOTO  MOJICJIOBAHHS  JUIsi  IPOTHO3YBaHHS  3HOCY
IHCTPYMEHTY.

Ilepenik BUKOPUCTAHUX JKepe:

1. Marepiajio3HaBCTBO Ta TEXHOJIOTIA MarepiaiB (y cXemMax 1 3aBJIaHHSX)
[Texct]: naBu. moci6. / T.II. T'oBopyn, O.Il. I'anonora, C.B. Mapuenko. Cymu:
Cym1VY. 163 c.

2. I'puneBuy, O. B., & T'epyk, C. M. YnockoHal€HHsI TE€XHOJOT1i PEMOHTY
aBTOMOOUTBLHUX JIBUTYHIB IMIABUIIEHHSIM SIKOCTI TUIb3 IMWIHAPIB. Te3u donosioell
cmyOdenmis, mazicmpanmis, acnipanmieé ma eukiaoauié Ha V-iui Bceykpaincokill
Haykogonpakxmuunil kongepenyiu “lliosuwenns naoitinocmi mawun i 061a0HaHus "
6-8 xBiTHs 2011 poky. KipoBorpan: KHTY, 2011. C. 49.

OBIPYHTYBAHHS KOHCTPYKIIII NOJAPIGHIOBAYA 1JIA
MOJAPIBHEHHS I'VIOK JEPEB HA KOMIIOCTHUH MATEPIAJI
JIsmenko C.C.
3100yBayka BUIIOT OCBITH
cnenianbHoCTi 208 ArpoiHKeHepis.
Inorceneprno-mexnonociunull paxyibmem
Ilonmascwvkuti 0eparcasHuli azpapruil yHigepcumem
m. [lonmasa, Ykpaina

AHani3 HayKOBO-TE€XHIYHOI JITEpaTypud Ta AHAIITHUYHUX JKEpEN 03BOJISE
3pOOWTH HU3KY BXKJIWBHUX BHUCHOBKIB IMOJ0 CTaHy Ta TMEPCHEKTUB PO3BUTKY
BUKOPUCTAaHHSA OloMacH, 30KpeMa JIEPEBHOI TPICKU Y SIKOCTI KOMIIOCTHOTO MaTepiary
B YKpaiHi. BcTraHOBIEHO, 10 TEXHIYHUN TMOTEHIIa] BUPOOHUIITBA KOMIIOCTHOTO
Marepiany B YKpaiHi OIliHIO€TbCS Ha piBHI 95,6% Bix 3arampHOr0 006CsTy Olomacw,
MpUAATHOIL 10 miepepoOku. [Ipu mboMy quHaMIKa CTIOKMBAHHS Ta peajtizallii JepeBHOT
TPICKA BITYM3HSHUMHU TMiANPUEMCTBAMU JEMOHCTPY€E CTaOUIbHE 3POCTaHHA, IO
3YMOBJICHO B OCHOBHOMY €KOJIOTIYHUMH YHNHHUKaMHU [1].

Ha upomy T1ia1 0COONMBOI akTyaJlbHOCTI Ha0yBa€ MNHUTAHHS €QEKTUBHOTO
NOJPIOHEHHSI JIEPEBHUX 3aJMIIKIB, 30Kpe€Ma TiJIOK JEpeB, 3 METOI OTPUMaHHS
TEXHOJIOTIYHO SKICHOT'O KOMIOCTHOTO Marepiany. OJHIEI0 3 KIIOYOBUX MPOOIIeM, 1110
noTpeOy€e BUPIIICHHS, € JOCTIUKEHHS BIUIMBY KOHCTPYKTHBHHUX IlapaMeTpiB
JTMCKOBO-HOKOBUX TMOJAPIOHIOBAYIB Ha TPaHyJOMETPUYHUN CKJIaJ OTPUMAHOIO
noapiOHeHoro Mmatepiany. lle M03BOJMTH ONTHUMI3yBaTH MpoleC MOAPIOHEHHS Ta
3a0e3MeynTH CTaOUIbHY SKICTh TPICKM, NPUAATHOI J0 BUKOPUCTAHHS Y SKOCTI
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KOMITOCTHOTO MaTepiaiy.

3 ypaxyBaHHSM BHIIEBUKIAJACHOTO, JOIUIBHO PEKOMEHAYBATH arpapHUM
HiIpPUEMCTBAM, 30KpeMa THUM, IO 3aiiMaloTbCsl POCIMHHUIITBOM, CTBOPIOBATU
Crelliali30BaHl  MIAPO3JIIM 3  MEpepoOKH  TIIOK  JIepeB  Ta  BIIXOIIB
CLILCHKOTOCTIONAPCHKOT MPOAYKIIT HA KOMIIOCTHUM MaTepiai. Lle 703BoUTh HE JuIe
3aJI0BOJIFHUTH BHYTPILIHI MOTPEOM TOCHOJApCTBAa y OpPraHiYHUX J0OpWBax, aie i
CTBOPUTH JOAATKOBI MOKJIMBOCTI JUIsl PO3LIMPEHHS PHUHKIB 30yTy Ol0oOprasikw,
dbopMyroun THM CcaMHM HOBI E€KOHOMIYHO BHTIIHI HAmpsSMH TOCIOJapPChKOi
TISUTBHOCTI.

VY 3B’sa3Ky 3 UM oOpaHa TeMma JOCHIKEHb € HaJI3BUYANHO aKTyaJIbHOIO B
YMOBax Cy4yacCHOI arpapHoOi MOJITHKM Ta €KOJOriyHoi TpaHcpopmarlii. OCHOBHOIO
METOI0 JIaHOi PpOOOTH € PO3POOJICHHS TEXHIKO-TEXHOJOTIYHUX PIIIEHb IS
MexaHi3allii mpolecy moApiIOHEHHs T1JIOK JEPEB 3 METOI0 BUPOOHUIITBA KOMIIOCTHOTO
Marepialy B yMOBaxX MPHUBATHOTO MIAMPUEMCTBA «ATpOEKojoris» MUPropoicbkoro
pationy IlonTaBchkoi 06JsiacTi. 3ampornoOHOBaHI TEXHIYHI PIIIEHHS MAlOTh CHPUITH
IIJIBUIIICHHIO €KOJOTIYHOCTI TOCIIOAAPCTBA, 3HMKEHHIO BUTPAT Ha TPaduIliiHI BUIU
OpraHiyHuX JOOpUB Ta 3a0€3MEUECHHIO CTAJIOT0 PO3BUTKY MIAIMPUEMCTBA.

MaruHa npu3HaueHa ISl mepepoOKH T'UIOK JepeB (TOHKI TUIKU JIepeB, JUCTS,
T'UIKM XBOI, POCJIIMHHI PEIITKHA) Y KOMIIOCTHUI Matepian 3aaHoi Qpakiii. 3a CBO€EO
KOHCTPYKIUI€0 MOAPiOHIOBAaY T'JIOK J€PEB HA KOMIIOCTHUM Marepiail — BChOTO JIMIIE
HECKJIaJHUM BepCTart, 110 MPAIO€ BiJl BaJly B1I0OPY MOTYKHOCTI TpakTopa 1.

1-ocHOBa; 2-TpPHOXTOYKOBA HAaBICKA; 3-XBOCTOBWIK IIiJl KapJAaHHUW Ban Tumy 15; 4-po3rpy0
BUBaHTAXYBAJbHUM; S-TpaHCHOpTyBajlbHA CcKoOa; 6-0apabaH; 7-BXigHMM OyHKep; 8-Baxijib
aBapiifHOi 3ynuHKY; 9 - onopa migmunaukoBa; 10-cepra amas npuyena.

Pucynok 1. — Koncrpykuist moapiontoBaya Apnain MK-120TP s nepepoOku Tijok aAepeB y
KOMITOCTHUN Matepiai (TPiCKY).

TexniuHi TapameTpu 3alpOINOHOBAHOTO TMOAPIOHIOBAaYa [JIsi MEPEPOOKH
JICPEBHUX T1JIOK HA KOMIIOCTHUIA MaTepia:

- Tun cupoBHUHHU: TUIKH IEPEBUHH;

- MoxnuBicTh poOOTH BiJ Bajy BiIOOPY MOTYKHOCTI TpakTopa 24K.c.;
Yactora obepranus pizanpHoro aucka 540-1000 06/xB;
Hiametp pizanbHoro aucka 600 mv;
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- KinpkicTh HOXIB 4 1mT;

- 1o 90% oTtpumanoi Tpicku Oyme po3mipom 5...50 mm.

VY KOMIUIEKT BXOJATh JUB. pUcC. 1: pama, sika CKIAJa€EThCS 3 OCHOBU 2 Ta TPhOX
TOYKOBOi HAaBICKM 2; JO paMH MNPUKpIIJIeHUN OapabaH 6 y sIKOMy BCTaHOBIJIEHUU
JIMCKOBO-HOKEBHM poOOUYNiA OpraH 3 4OTUPbMa Pi3aJbHUMU HOXKaMU BUTOTOBJICHUMHU
3 1HCTpyMeHTaiabHOI cTami 6XB2C ski KpiIusIThCS 3a JTONOMOTOH OOJITOBOTO
3’€JTHaHb JI0 IMCKa, 110 00EPTAETHCS HA BaJy BCTAHOBJICHOT'O HA OMOPHI MiIITUITHUKH
9, BaJI MPUBOJIUTKLCSA B PyX BiJ KapJaHHOTo Bainy Tumy TS5 3, mapanenbHO HA JIUCKY
3aKPIIUTIOIOTHCS JIOMATKU JUIsl BUAAJICHHS TPICKU Yepe3 po3TpyO BUBAHTAKYBAIbHUIM
4, Mo KOpHycCy y BEpXHil HOro 4acTuHI MpHUBapeHa TPaHCIOPTyBalbHA CKOOa 5 ; Ha
OCHOBY paMH BCTaHOBJICHO BXIAHHMI OyHKep 7 Ha SIKOMY 3MOHTOBAaHHMI BaXiJib
aBapiiiHO1 3ynuHKH §. /10 MallMHU € MOXJIMBICTh MPUETHATH MIPUYE 33 JOIMOMOTOI0
cepru 10.

HeoOxinmHy CUpOBHHY, TMpU3HAYEHY JUIsl TNOAPIOHEHHS, IMOJAITh B
3aBaHTAXyBaJIbHUK OyHKep. BuxigHa cupoBHHA, TOTpAIUISIOYd B  Kamepy,
MOJIPIOHIOETHCS HOXKAMU Ta BUKWHE IiJ] JI€I0 MOBITPSHOTO MOTOKY JIONMaTel poTopa
yepe3 po3TpyO BUBAHTAXKyBaJIbHUM.

[lomaya cupOBHMHU 3A1MCHIOETBCA BpPYYHY, TOOTO 3aKHJA€ThCS MO 4Yep3l B
npuiiManbHUN OyHKEp, a MOTIM MaTepiaj BXKE caM 3aTATYIOThCS 3aBASKA OCOOJIUBIN
KOH(DIrypaiiii HOXIB.

Oco6muBoOCTI 1 TepeBard KOHCTPYKIli MOJApiOHIOBaYa JJIsi MEPEepOOKH TLIOK
JIEpEeB Y KOMIIOCTHUI MaTepiain [2]:

- Hoxi Burorosneni i3 pecopnoi ctam 6XB2C, ki mMatoTh BIIMIHHI pl3aJibHi
BJIACTHBOCTI;

- PerymoBaHHs cnpsiMyBaHHS BUXIJIHOTO MaTepially MpU HaBaHTa)KyBaHHI 3a
JIOTIOMOTOI0 BUBAHTAKYBAIBHOTO PO3TPYOY;

- [Tincunena pama mist cTifikoi poOOTH MOApiOHIOBAYA;

- besneunuii OyHKep Ui MoJavl MaTepiany 13 BaXKeJaeM aBapiiiHOi 3yNUHKY;

- SIkicHMI MAMMITHUKOBUHN BY30J1 ISl HQAIHHOT 1 JOBrOBIYHOT pOOOTH;

- Bxigawmit OyHkep oOmamHanuii mMTOpKOK 13 mpo3oporo [IBX marepiamy mis
3aXHCTY OIepaTopa BiJl TPICOK B MpoIeci poOoTH;

- Kapmannawmii Ban knacy TS5 13 ppukiiitnoro MydTorO siKa 3aXHIae MoApiOHIOBAY
T'JIOK Ta TPAKTOP BiJ MEPEBAHTAKECHHS,

- 3aBaHTaXyBaJbHUM OyHKEp IIBUAKO TNEPEBOAUTHCS Yy TPAHCHOPTHE
MOJIOKEHHS 1 HaIIMHO (DIKCY€EThCS.

BmiuB  po3mipiB  moApiOHEHOTOo Marepialy Ha e(QEeKTUBHICTh MOAANBLIOL
TEXHOJIOTIYHOI ITepepoOKH.

Po3MmipHi XxapaKTepUCTUKHU MOAPIOHEHOTO MaTepially € KpUTUYHO BAXKJIMBUMH 3
TOYKH 30py TMOJAIBIIOTO WOr0 BHKOPUCTAHHS Y TMpollecaX KOMIIOCTYBaHHS Ta
TEXHOJIOTITYHOTO BHECEHHs OpraHiuHux g00puB. HepiBHOMIpHICTH (pakiiitHOTro

CKJIaZy, OCOOJMBO HAasBHICTb HAJMIPHO BEJIUKHX YaCTUHOK, NPU3BOAUTH 10
NOPYIIEHHS! OAHOPIAHOCTI MacH, 10 YCKIAIHIOE K aepoOHe po3KiIagaHHs GiomacH,
TakK 1 ii MEeXaHi130BaHE TPAHCIIOPTYBAHHS Ta BHECEHHS B IPYHT [3].

OmauM 13 HAWOUTBII TOMIMPEHWX HETaTHUBHUX HACHIIKIB MOJa4l HESKICHO
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noApiOHEHOT JEPEBUHHU € OJIOKYBaHHS 00€PTOBUX Ta TPAHCIOPTYBAJIbHHUX €JIEMEHTIB
TEXHOJIOTIYHOTO OOJaJHaHHS, 30KpeMa IITHEKOBHX KOHBEEpPIB, JIOMAaTEeBUX abo
IUTAHYACTUX TpaHcmopTepiB. Lle He nmumie 3HImKYy€e MPOIYKTHBHICTh TEXHOJIOTIYHOTO
IpoIieCy, ajie i MOXKe TMPHU3BECTH JIO BUXOMY 3 JIaly OKPEMHX BY3JIiB MaIlUH, IO
00yMOBIIIOE JTI0JJATKOB1 BUTPATH HA PEMOHT 1 TEXHIYHE 00CIyTrOBYBaHHS.

OTxe, BOKIIMBOIO TTEPEAYMOBOIO SKICHOT pOOOTH TEXHOJIOTTYHOTO 00JIaTHAHHS
€ 3a0e3Me4YeHHs MAaKCUMaJIbHO OJHOPITHOTO TPAHYJOMETPUYHOTO  CKIIAdy
noapiOHeHoro Martepianmy. Jlis 1bOoro HEOOXiAHO 3amo0iraTh HAIXOHKCHHIO B
noJpiOHIOBaY JIEPeBUHHM TiMOK abo yJaMmKiB, pO3MIpH SKUX TEPEBUIIYIOTH
JOTTYCTUMI TEXHOJIOTTYHI MEXI.

BucHoBok. 3a pe3ysibTaraMu JIaDOpATOPHUX E€KCIEPUMEHTAIbHUX JOCTIIKEHb
BCTAHOBJICHO, IO JUISI JOCATHEHHS OINTUMAJIBLHOTO TPaHYJIOMETPUYHOTO CKJIIATY
no/piIOHEHOTO MaTepially, 30KpeMa y Mexkax po3mipy yactuHok Bif 0,03 1o 0,06 m,
JOIIUIBHUM € HaJIalITyBaHHS 4YacTOTU OOepTaHHS poOOYOro opraHa JJIHCKOBO-
HOXKOBOTO mojpiOHIOBaya B miana3oHi Bix 1400 mo 1600 o6/xB. Taki mapametpu
3a0€3Me4yl0Th CTAOUTbHUN TEXHOJOTIYHUNA PEXHUM poOOTH MoApiOHIOBaYa, IO
JIO3BOJISIE  OTPUMATH PIBHOMIpHUM (GpakuiiHUA CKJIaa TPICKW, TPHUAATHOI JUIS
MOJAJIBIIOTO BUKOPUCTAHHS B arpoOEKOJIOTIYHUX TEXHOJIOTISIX MPUTOTYBAaHHS
KOMIIOCTY.

Ilepenik BUKOPpUCTAHUX JKepet:

1. Gorbenko, O., Lyashenko, S., Kelemesh, A., Padaka, V., Kalinichenko, A.
Waste Usage as Secondary Resources. Procedia Environmental Science, Engineering
and Management 2021. 8(2), C. 417-429 http://procedia-
esem.eu/pdf/issues/2021/n02/13_45_Gorbenko 21.pdf. 2. Jlamenko C.B. Tlar.
135923 Vxkpainu, MIIK B27L 11/00 (2019.01) Manorabaputauii MOOUILHUMN
nospiOHIoBau OioMacu / 3asgBHUKUA Ta BiacHUKW [lonTaBchka aeprkaBHa arpapHa
akazeMis, [HCTUTYT Hayk TexHIYHUX YHiBepcuTeTy Omnonbckero. - Ne u 201901468;
3asiB1. 14.02.2019; omy6:1. 25.07.2019, bron. Ne 14. Bix 25.07.2019 p.

3. Lyashenko S.; Gorbenko O.; Kelemesh A.; Kalinichenko A.; Stebila J.;
Patyka V. Non-Waste Technology for Utilization of Tree Branches. Appl. Sci. 2022,
12, 8871. https://doi.org/10.3390/app12178871.
file:///D:/Users/User/Downloads/applsci-12-08871.pdf.

IJISIXU BIOCKOHAJIOBAHHSI MAIIIUH JIJIS1 TEPBUHHOI OFPOBKH
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[TpoBenenHmit aHami3 crIoco0iB OYUIIEHHS 3€PHOBUX MaTepiajliB CBIAYHATH SIK PO
MOXJIMBICTh ITOJAIBIIOr0 BJIOCKOHANMIOBAHHS PEKHUMIB OOpPOOKH, TakK 1 IIpo
HEOOX1IHICTh PO3pPOOKM HOBUX TIAXOAIB 1 MPOTPECHBHHUX PIlIeHb Yy TMHTaHHI
BIJIOKpEMJICHHSI JIOMIINIKIB BiJl OCHOBHOI (pakiiii 3epHa, CTBOPEHHS Cy4YacCHUX
TEXHOJIOTIYHUX 3aco0IB JJId peajizallii OCHOBHHMX TEXHOJIOTIYHUX oOIeparlii
KOMOIKOPMOBHX 1 KpyIl’STHUX BUPOOHUIITB (1uB. puc. 1.) [1-3].

EdexTuBHUM NUIIXOM BUpIIIEHHS MPOOJIEM €HepreTUKH 3a0e3MeUeHHs] BUCOKOI
SKOCTI TICPBUHHOI OOpOOKM 3epHa € BHUKOPHUCTAaHHS KOMOIHOBAaHHMX CIIOCOOIB
OUMIIIEHHS 3€pHa 13 aepocurnapyBaHHsIM. HOBI MPUHIMIIN KOHCTPYIOBAHHS TPIEPHUX
MalluH T[OBUHHI OYTH 3aCHOBaHI Ha BHKOPHUCTAHHI TIepeBar yCTaTKyBaHHS
O0araTo(yHKIIIOHAJILHOTO MPHU3HAYEHHS I arperaTriB aBTOHOMHOTO BHKOPHCTaHHS,
PO3IIMPEHHS X TEXHOJOTIYHUX MOKITUBOCTEH.

AHani3 cnoco0iB BIUIMBY Ha CHUIy4l Marepiajid JO03BOJUTh BCTAHOBUTH
HaMOUIBIIT TEXHIYHO palllOHAJIbHI ¥ TEXHOJOTIYHO JOLUIBHI CIIOCOOM OYHIIECHHS U
MPUHLIMIN iX peasizallii 13 3aCTOCYBaHHSIM MAIllMH, 10 CIOJIy4YaloTh I'paBiTallliiHUMN 3
aepoIMHAMIYHUM BIUTHBAMH Ha 3€pPHOBY Macy.
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Pucynok 1. — IIpunHiunoBa cxema TEXHOJIOTIYHOI JIIHII PETEIbHOTO OYHUIIECHHS
3epHa

OmHuM 3 MOXIIMBHX HaNpPSIMKIB PO3B’S3aHHS IIOCTABJICHOTO 3aBIAaHHS €
BJOCKOHAJIIOBaHHS  KOHCTPYKTUBHO-(DYHKIIIOHAJIbBHUX  XapaKTEPUCTUK  pOOOUYUX
OpraHiB TPi€pHUX MaIIMH. IXHS peamizalis Moke OyTH JOCATHYTa MHIIAXOM
30UTbLIEHHS! aKTUBHOTO 00CATY poO0Y0i 30HH 32 PaXyHOK MOEJIHAHHS IPaBITALIMHOTO
W aepoIMHaMIYHOTO BIUIMBY, IO JO3BOJISIE 30UIBIIUTUA JOBXKHHY NUIAXY W dac
nepeOyBaHHS 3¢pHa B poOOYil 30HI, CTBOPUTH YMOBH IIOBHOTO KOHTAaKTy BCi€l
MMOBEPXHI 3€pHA K 3 KOMIpKaMH Tpi€pa.

Jlo HemomikiB Tpi€epa MOXHA BIIHECTH: BAXKO MIIIOpaTH pO3MIp KOMIPOK
OapabaHa, onTUMaJbHE TIOJIOXKEHHS JIOTKA Tpi€pa Ta CTYMiHb 3aBaHTAKCHHS
3epHOBOIO CyMmimo. BBaxaeTncs, mo podorta Tpiepa n0CuTh eEeKTHBHA, SKIIO BiH
Busise He MeHie 80% moJpiOHEHUX Ta 1HIIMX KOPOTKHX JOMIIIOK Ta HE MEHIIE
70% oBecy, SUMEHIO Ta IHIIUX JOBIMX JOMIIIOK. [Hakmie s 1€l mapTii 3epHa
3aHOBO MIJAOUPAIOTHCS PO3MIPU KOMIPOK 1 MPOBOAUTHCA HAJAIITYBAaHHS PEKUMY
poboTtu Tpiepa.

Tpiep moTpiOHO 1O0pa3y MEepeHANIAITOBYBATH MPU POOOTI 13 CYXHUM Ta BOJIOTHUM
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3epHOM. SIKIIO MU HaJAINTyBaHHS 3pOOMIIM Ha CyXOMY 3€pHI, a 3 MOJs MPHUHIILIO
3€pHO BOJIOT€, TO CHUITYYICTh 3€pHA 3MEHIIUIACs, TPIEPHUM LIIIHIP HOro HE MiTHSB
Ha NOTPiIOHY BUCOTY, IpiOHI Oyp’sTHU B JJOTOK HE MOTPAIUIIH, 1 MUK Y YUCTE 3€PHO.
Te came BiIOyBaTUMEThCS 1 3 HIDKHIM, BIBCIOKHMM IHIIIHIpOM. CHUIydiCcTb
3MEHIIWIIACA, TPIEPHUM LIUIIIHP HE 3MIT MiJHATH HA OTPIOHY BUCOTY 3€pHOBY Macy,
BOHA MPOMIILIA THOM IIJIIHJpA 1 MIIIa Y BIAXOAW. 3€pHO B IIbOMY BHUIAIKY HE Ma€
BiBCIOTA (JIOBTUX JTIOMIIIIOK), ajie BITXOW 3aHATO 0araTo MiCTSTh SIKICHOTO 3€pHa.

HamoBHioBaHicTh Tpiepa Mae OyTH UiTKO BH3HaueHa. /[0 mepeBaHTa)KCHHS
3epHOM OCOOJIMBO UyTJIMBUH BinOipkoBui muininap. [Ipun HaaMipHOMY HaaXOMKECHHI
3epHa BiH HE BCTHUTA€ IMIJTHATH 1 IEPEMICTUTH BCIO Macy 3epHa (IIICHUITI0, STIMiHb,
KUTO 1 T. 11.) y K0J100, y 3B'A3KY 3 UMM YacCTHHA 3€pHA CXOAUTH 3 IOPUCTOI MOBEPXHI
UWIIHApPAa pa3oM 3 JOBI'MMH JoMmilikamMu. BojaHodac HamiBHOOPOXKHIM 31aTHUN
3aKU/IAaTU JOBTY JOMILIKY Y YUCTE 3€PHO.

[Tpu po6oTi Tpiepa Ha 1H1 OapabaHa, 1110 0OEPTAETHCS, YTBOPIOETHCS LIap 3€pHa,
CepelHsl YacTUHA SKOr0 HE MOTpaIvise B KOMIPKH Tpiepa 1 He copTyerbes. s
BUpIIIEHHS 1€l mpoOjeMu B OapabaHax CydyaCHUX TpIEPIB CTABJIATH IIUTH, IO
CTPYUIYIOTh, SIKI HAIIPaBJISAIOTh KOPOTKI 3€pHA MpHU MPOXO0/il yepe3 OapabaH Hazaa 10
KOMIPOK Tpi€pa, 110 MiABUIILY€E e(EKTUBHICTD Ta SKICTh COPTYBaHHSI.

Ak BimOMO 3epHONEpepoOHE YyCTaTKyBaHHS, Yy TOMY 4YHCIT ¥ Tpiepw,
aepoauHaMIYHE OOJIaJHAHHSA, [0 CEeNapylTh, MAalOTh 3HAa4YHI KOJWBAHHSA
MPOIYKTUBHOCTI. JI0 HANpPsIMKIB yIOCKOHAJIIOBAHHS TPIEPHUX MAILIWH CI1J BIAHECTH
3aBAaHHs cradumizauii mojaayi 3epHa B poOody 30HY OapabaHa 1 TOYHMEI MiAOIp
PO3MIpIB KOMIPOK IiJT 33JIaHy KYJIbTYpY.

BuchoBok. 1. BnpoBamkeHHS aBTOMAaTW30BaHUX CHUCTEM KEpPYyBaHHS Ta
MOHITOPUHTY TEXHOJIOTIYHMUX TMapaMeTpiB JO3BOJISIE TMIJIBUIIUTA TOYHICTH 1
CTaOUIbHICTh MPOIIECY MEPBUHHOTO 0OPOOITKY 3epHA.

2. Onrtumiszaiiiss KOHCTPYKTUBHHUX €JEMEHTIB (CemapamiiiHuX peInT, NIHEKIB,
OapabaHiB) 3a JOMOMOTOI0 KOMIT FOTEPHOTO MO/ICIIOBAHHS 3MEHIITY€E BTPAaTH 3€pHA
Ta MOKpAIIly€ HOTo SIKICTb.

3. 3actocyBaHHS 3HOCOCTIMKHMX MaTepiajiB 1 TMOBEPXHEBUX TIOKPUTTIB B
OCHOBHUX pPOOOYMX BY3/1aX MPOJOBXKYE CTPOK CIyKOM OOJaJHaHHS Ta 3HUKYE
eKCIUTyaTalliiiHi BUTpaTH.

4. MoaynbHa apxITeKTypa MaIIuH 3a0e3euye X MIBUIAKY aJalTailiio 10 pi3HUX
KYJIBTYp 1 YMOB pOOOTH, a TAKOX CIIPOIIYE TEXHIYHE O0CTYTrOBYBaHHS.

5. TlinBumieHHs eHeproe(eKTUBHOCTI JOCATAEThCA 3a PaXYHOK ONTHUMI3aIlil
KiIHEMaTHYHHUX CXEM MPHUBOJY Ta BIPOBAHKCHHS PETYJIHOBAHUX E€JICKTPOIPHBO/IIB.

6. IuTerparmiss cucTeM CaMOOYMINEHHS Ta aBTOMATHYHOTO PETYIIOBaHHS
3aBaHTAKCHHS JIO3BOJISIE 3MEHIIUTU 3YMUHKU JJII 0OCITyTOBYBAaHHS Ta IMiJIBUIIUATH
MPOyKTUBHICTh arperaris.

[lepenik BUKOPUCTAHUX JXKEPEIT:

1. Tlpunynekuii, A. H. "llngaxu migBUIEHHS TEXHOJOTIYHOI €(PEeKTUBHOCTI
MNOBITPSHO-PEIIITHUX  MHEBMOBIOPOBIIIIEHTPOBUX  3€PHOOYMCHUX  MAILKH."
Cinbcbkorocnionapcebki mamman 32 (2015): 152-155.

2. Cremnanenko, C. II. (2012). ®OyHKIIIOHATBLHO-CTPYKTYPHE MOJICIIOBAHHSI
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TEXHOJOTIYHUX TPOIIECIB mcnﬂ361/1paan01 00poOKHU 3epHa Ha TOKY. Haykosnii
BicHMK HamionansHOTO YyHIBEpCUTETY OlopecypciB 1 TPHUPOIOKOPUCTYBAHHS
VYkpainu. Cepist: Texnika ta enepretuka AIIK, (170 (2)), 186-196..

3. KotoB, b. I. KonmenrtyaapHi OCHOBU CTBOPCHHS TEXHIYHUX 3ac00iB
nepBuHHOT 00poOKkM 3epHa B ymoBax rocmnojapctB AIIK / b. 1. Koros, C. IL
Crenanenko, P. A. Kaniniuenko // KonctpyroBaHHs, BUPOOHHUIITBO Ta €KCILTyaTallis
CUIbCHKOTOCTIOAPCHKUX MAIMH : 3arajJibHOJIEp’K. MDKBIL. HayK.-T€XH. 30. -
Kponusauupbkuii : [THTY, 2017. - Bun. 47, 4. 1. - C. 104-114..

OBIPYHTYBAHHS HAIIPSIMKY YIOCKOHAJIEHHSA
KOHCTPYKIII BITEPIB KAPTOIIJIEKOITAYA
Hectepenko M.C.
OakanaBp 208 ArpoiHxkeHepis
HHapaaka B.B.
K.T.H., IOUEHT Kadeapa arpoinxenepii Ta AT
Ilonmascvkuti depatcasHull acpapHull yuisepcumem
m.Ilonmasa, Yrkpaina

Kapromnst € opniero 3 HaiOuIpIn 3aTpedyBaHUX —ClLIBCHKOTOCIIOAAPCHKUX
KyJbTYp, 110 MacoBO OOpoOJs€ThCSA K B YKpaiHi, Tak 1 B yChOMY CBITI. Y HaIlii
KpaiHi mia mocagkamu 3aiHATO 1325 THC. Ta, a 3arajJbHHl 00CATH BHPOOHHUIITBA
CTaHOBUTH y cepeaHbomy moHan 31,1 muH. ToH. binbme 80% Bpokaro kapToruli
3a0MpaeThCs MEXaHI30BaHUM CIIOCOOOM y CKJIQJIHUX IPYHTOBO-KIIMAaTHYHUX YMOBAX,
110 MPU3BOAMTH J0 3HIKEHHS €(DEeKTUBHOCTI POOOTH KapTOmie30UpaIbHUX MAaIIWH,
[0 3aCTOCOBYIOThCS, MIJBUILEHHSA MOLIKOHKEHHS Oysb0O 1 coOIBapTOCTI KapTOILII.
JlocBig ekcrutyaTalii KapTomie30upaabHUX MAIlUH Y PI3HUX PEriOHAX CBIAYHUTH MPO
HEJOCTATHIO €()EKTUBHICTh cenapalli CyrJIMHUCTUX 1 CIPUX JIICOBUX I'PYHTIB, 1 HABITh
BIJICYTHICTh MOJKJIMBOCTI PpEryJIIOBaHHS poOOYMX MapaMeTpiB cenaparopiB Mij
KOHKPETHI yMOBH 30uMpaHHA. Y OUIBIIOCTI KapTOIUIE30MpATbHUX MAIUH SK
Cenapyrounii MPUCTPI BHUKOPUCTOBYIOTHCS MPYTKOBUM elieBatop ado TpoxoT, IO
KOJIMBA€EThHCA.

30upaHHsl € HAWOUIBII TPYJAOMICTKHMM Ta €HEPrOEMHHUM €TarioM BUPOOHUIITBA
KapToruti. 3a 3arajbHO BIIOMHUMH JIaHWMH, 11 yacTKy mpuranae Bigx 31 % mo 35 %
BCix TpyaoButpar. lle 3 TuMm, 1m0 TpyHT 3aiiMae OIIBIIICTh KapTOIUISTHOI TPSIIKH.
Otxe, Uil OTPUMAHHS YUCTUX OYyNbO HEOOXIHO 3pYHHYBAaTH 1 MPOCISITH BEJIUKY
KUIBKICTh IPYHTOBHUX JIOMIIIOK.

Opnak, fK TOKa3ye TMpaKkTUKa, Ha UISTHKAX, 10 MPUOMPAIOTHCA, 3aBXKIAH
sanumaeThes B 30% no 35% pocauHHux 3anuikiB. ToMy B kapTomie30upaibHUX
MallMHaxX, MOpsiA 3 MNPUCTPOSIMHU, IO TNOJAPIOHIOTH OOTBY, NOBUHHI OyTH
nependaueHl KOHCTPYKTHMBHI IapaMeTpu 1 peXUMH poOOTH CemaparopiB, IO
3a0e3Meuyl0Th X CAMOOYHILEHHS Bl POCIMHHUX 3aJIUIIKIB.

[Iporec poboTH KapTOIIE30MpaIbHOI MAIIMHK 3 €JIEBATOPHUM MPHUCTPOEM, IO
cemapye, MOJsrae B TPaHCIOPTYBaHHI IUIacTa TPYHTY, NMPHU SKOMY BiIOYyBa€TbCs
MPOCIIOBaHHS JIpIOHMX YAaCTUHOK Yepe3 3a30pu MDK NpyTKaMu. Biibii JOMIIIKA

86



V BceykpaiHCbka HayKOBO-NpakTU4Ha iHTepHeT-KOH(epeHLisi
«HoBiTHi TexHonorii B AlK: npo6nemu Ta nepcnekTuBu BnpoBaaXeHHsA» (M. MonTaBa, 24 yepBHsA 2025 p.)

PYMHYIOTBCS 1 CEMapylOThCs Y MICI MEpeXoy 3 OAHOTO MPYTKOBOIO ejieBaTopa Ha
iHmMn. Jna migBuineHHs eQeKTHBHOCTI BUIIJICHHS TPYHTOBHUX JIOMIIIOK pobOoya
riIka TMOJIOTHA KOJIMBAETHCS M1 BIUIMBOM CIEUIANIBHUX YAAPHUX 31pOYOK YH
CTpYIIIyBayiB

Y CIDA Ta 3axigHid €Bpomi HIMPOKO 3aCTOCOBYIOTHCS KapTOIUIEKOMaudl Ta
KapTOIJIEKOMayui-HaBaHTa)XyBayl 3 €JIeBaTOPOM SIK MEPBUHHUHN cemaparop 1 pudIieHi
TpyOH, cripaibHI MPYXUHH, MPYTKOBI POTOPU K BTOpUHHUH cenmaparop. [Ipudomy
JOBXKMHA JIaHUX POTAIlifHUX poOOYMX OpraHiB 3aBXAH JOPIBHIOE IIMPHHI
MPYTKOBOTO €JIeBaTOpa, B KOMILIEKCI 3 IKUM BOHU MpaiooTh [1-3].

[Tpu po6OTI Ha BaXKUX CYTJIMHUCTUX IPyHTaX B yMOBaX MiJABHUILEHOI BOJIOTOCTI
po0OouUl opraHu KOMOIHOBAHOTO CemapaTopa CXUJIbHI 0 3aJIUMaHHS IPYHTOM, a 4epe3
HeBenukuii aiameTp (200 MM) 1 MaJICHbKY OKPYXHY IIBUAKICTh Ha HUX HAMOTYIOTHCS
POCIIMHHI 3aJIMILIKH.

OCHOBHMMH MeTOJaMU pyHHYBaHHsS OyJIbOOHOCHOro IIacta OapabaHHUMU
1HTeHCU(DIKATOpaMHU € CTUCK (CTaTMYHE HABAaHTAXCHHS) Ta yJapHE HABaHTAKEHHS
(nuHamiuHM HaBaHTaxxeHHs). PyliHyBaHHA OyJIbOOHOCHOrO IIIacTa METOJAOM
CTaTUYHOIO HAaBAHTAXEHHS B1AOYBAETHCSI PAXyHOK 3HAYHOI'O 3yCHJUIS MPECYBaHHS.
Takum yuHOM MPALIOIOTh IHTEHCU(]IKATOPHU 0AJTOHHOTO THUITY.

OcHOBY KOKHOTO 0ajioHa CKJIaJal0Th BaJl 3 OMOPHUMHU IMIAIIUITHUKAMH, KaMEPH
Ta MOKPHILIKH. Y KapTOIUIe30UpaTbHUX MAIIMHAX BOHU BCTAHOBIIIOIOTHCS MEPE, HAl
1 micna cenaparopa. IcHye Kinbka OCHOBHHX CXEM KOMITOHYBAaHHS JaHHX POOOYMX
OpraHiB: cmapeHi OajloHW, MO€JHAHHS OaJOHIB 3 CTPIYKOBUM TPAHCIOPTEPOM abo
MPYTKOBUM €JIEBATOPOM.

Haii0inpm1  mommpeHuM IHTEHCH(IKAaTOpOM, 10 pyHHYe Map yAapHUM
HaBaHTAXXEHHSAM, € Oitep. Y OUIBIIOCTI BHUIAJKIB BIH BCTAHOBIIOETHCS MiX
JeMilIaMu Ta eJIeBaTOpoOM. Y pa3i 3aCTOCYBaHHS ICTOTHUX JUHAMIYHUX HaBaHTAKEHb
HE TPU3BOJUTH N0 30LIBIICHHS CTyNEHS TpaBMyBaHHs Oyib0, 110 y IIapi Iuiacta
TPYHTY.

3a tunoM poOOYOi MOBEpPXHI OITepH MOAUIAIOTHCS Ha: MTU(TOBI, MPYTKOBI,
nomnaresi. Bee 1ie 3011bI1y€e IHTEHCUBHICTh PYHHYBaHHS IPYHTOBHUX J0OMIIIOK. OJTHAK
IpU BOJIOTOCTI TpyHTY moOHan 22% BinOyBaeThCs 3aJUIAHHS TMPYTKIB JIPYroro
KOHTYpY. Uepes 1ie CYyTTEBO 3HIDKYEThCS Cemapylodya Ta TPaHCIOPTYroua 37aTHICTh
oiTepy. [ns 3MeHIIeHHsT MOWKOHKeHHs OyJIb0 BCe YacTillle 3aCTOCOBYIOTh MPYTKU 3
€JIaCTUYHUM TOKPHUTTAM. SIK MOKa3aiu eKCIEePUMEHTANIbHI JOCTIIKEHHS, HAHOIbII
ONTUMaJIbHI 3HAYEHHS MAaKCHUMaJIbHOTO Ta MIHIMAJIBHOTO JiaMeTpiB OiTepy
3HaxXoaAThCs B Mexax 280...350 MM, mpu yactoTi o6epranns 6irepy 320...560 xB™!' Ta
mBUAKOCTI pyxy Mamunu 0,8...1,6 m/c.

B pe3ynbraTi aHaMITUYHOTO OIJISIAY KOHCTPYKIIH 1 pexUMIB poOOTH
cenmapaTtopiB Ta I1HTEHCHU(]IKATOPIB KapTOIIC30MPAIbHUX MAIllUH 3alpPOTNIOHOBAaHA
rinore3a Mpo NEPCIEeKTUBHICTh BIOCKOHAJEHHS KapTOIUIEKONMaya [UIIXOM
CYMIIIIEHHS! B HOTO KOHCTPYKLII MpUIMaIbHO-IIOAABAILHOTO JIOTIAaTEBOTO OiTepy Ta
POTaLIHOTO cemnapaTopa, 3 METOIO MiABUILEHHS cenapyodoi e(eKTUBHOCTI

CnHcoOK BUKOPUCTAHMX JKepeJI:
I. R-W.Chase, N.R. Thompson, R.L. Ledebuhr, C.M. Hansen, R.B. Kitchen.
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ITHCTUTYTHU CTIMKOI'O PO3BUTKY HA NIIIIPUEMCTBAX AIIK
YKPAIHH 11X PO3BUTOK HA MIJICTABI ESG - KOHIIEIIIIT
Omnapa H.M.
K.C.-T.H., mpodecop kadeapu mMexaHIgyHOT
Ta €NEKTPUYHOI 1HXXEHEPI1, JOLIEHT
Tlonmascwkuti OepaicasHull azpapruil yHieepcumem
m. Ilonmasa, Yrpaina

besneka BupoOHuumx mporeciB i ESG -mpunmunu Ha mianpuemctBax AITK
MIiIIHO ToB’s3aHi 1 B3aeMosanexHi. ESG (Environmental, Social, and Governance)
PUHIIUIIH, 1110 BIPOBAKYIOTHCS B arpoOMpOMHUCIOBOMY KOMIUIEKCI, CIIPSIMOBaH1 Ha
CTIMKUN PO3BUTOK, MIHIMI3AIlll0 HETAaTMBHOI'O BIUIMBY Ha OTOUYIOUE CEPEIOBHIIIE,
3a0€3Me4YeHHs]  COLIAIbHOI  BIAMOBIOANBHOCTI 1  €(EKTUBHE  KOPHNOpPATHUBHE
KEpPIBHUIITBO.

besneka BUpOOHWMYMX MPOIECIB € HEBIJ €MHOI YAaCTUHOK LMX NPUHIIUIIIB,
3a0e3Meuyoun 3710poB’sl Ta Oe3MeKy MpalliBHUKIB, a TaKOX EKOJIOTIYHY Oe3mneKy
BUPOOHMIITBA.

ESG — miaxin Bimirpae Beaydy poib y (opMyBaHHI Oi3HEC-CTpATeriid, METOIO
AKUX € BHUKOHAHHS COILIAJIbHO-BIAMOBIJATBPHIUX KOpPHOpaTUBHUX 3amad. lle
JIOCSITAEThCS 32 PaxXyHOK 1HHOBAIIA B PO3pOOI MPOIYKTIB, aganTallii MiaXxoiB 10
KEpIBHUIITBA 1 TIOKPAIIEHHS TMPOIECIB CTBOPEHHS JIOAATKOBOI BapTOCTI TIPH
OJIHOYACHIHM MiHIMI3aIlil 3arpo3 CTIKOTO PO3BUTKY.

[Toxasnuku ESG BpaxoBylOTh 1HBECTOPH, KpPEIUTHI OpraHizamii 1 ypsmaoBi
CTPYKTYpH TIpH OIIHII JOIUIBHOCTI (piHAHCYBaHHS a00 HaAaHHS MIATPUMKU
arpapHuUM BUPOOHHUKaM.

JlaHa METOMOJIOTISI CIUPAEThCA HA TPU OCHOBHI TPHHIMIM IS JOCSITHCHHS
CTIMKOCTI: €KOJIOTIYHOI O€3MeKH, COIlalbHO1 BIAMOBIIAJBHOCTI 1 YHPaBITHCHKOT
CTHUKHU.

Ekosoriuauii KOMIOHEHT BKJIFOYAE:

1. BmiuB AistibHOCTI TMIATIPUEMCTB Ha KJIIMATHYHI 3MiHH.

2. EMiciro mapHUKOBUX T'a3iB.

3. Poboty 3 BigxonamMu BUPOOHHIITBA.

4. Po3xi mpUpPOTHUX PeCcypciB, BKIOYAIOUM PHU3UK BUCHAKEHHS 3amaciB

MPICHOI BOJIH.
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5. CKOpo4YeHHS JIICHUX TEPUTOPIH.

CorianpHa CKII1aJ0Ba OXOILTIOE:

1. B3aemopito 3 KII€HTaMH, MICIIEBUMH OOIIMHAMH, KOOIEpaIino 3
MOCTAYaJIbHUKOM.

2. JloTpuMaHHs TeHAEPHOTO OaaHCy cepell CIiBPOOITHHUKIB.

3. JloTpuMaHHS CTaHAAPTIB, palli, BUKIIOYCHHS BUKOPUCTAHHS AUTAYOI Mparii.

4. TlixiyBaHHS PO 37I0POB’SI MPAIiBHUKIB.

VYnpaBrniHCHKHM acliekT nepeadayae:

1. 3abe3neueHHs crpaBeAJIMBOI BUHATOPOIM KEPIBHHUIITBA 1 JOTPUMAHHS MpPaB

aKI10HEPIB.

Opranizanito poOOTH paau AUPEKTOPIB.

[IpoBeneHHs ayquTy 1 KOHTPOJIBHUX 3aXO0/1B.

[IpoBenenHs ceprudikailii i €eKCepTU3.

5. Po3po0Oky 1 peasizaliiro JOBTOTEPMIHOBOI CTpaTeTii KOMITaHii.

B ymoBax AIIK, inimiatuBu mo i"terpaiii ESG- mapameTrpiB MOSICHIOIOTHCS
HEOOX1JTHICTIO B3a€MOJIT 3 KIIOUYOBMMHU 3allIKaBICHHSMU CTOPOHAMH BKIIIOYAIOUU
1HBECTOPIB, MOKYMIIIB 1 PETYJIOI0Yl OpraHHu.

Yacrime Beworo iHimiatuBu no ESG-tpanchopmariii AIIK nepeBakHO BUXOIATH
Bl mOKynuiB. L[[i BUMOrH 10 €KOHOMIYHOCTI MPOIYKLIi € OCHOBOIIOJIAral0ouruM
dbakTOopoM, 110 MOTHUBYE arponpoMHUCIIOBI mianpuemMctBa ciaigyBatu ESG-
CTaHIapTaM.

Jlana TeHneHuis 00yMOBJI€Ha MPAarHEHHSAM MOKYMIIB 10 MPUAO0AHHS MPOAYKTIB,
0 BHUPOOJEHI 3 ypaxyBaHHAM €KOJIOTIYHOI 1 COI[iaJIbHOT BiAMOBIJAIBHOCTI.
binpiricTe MOKymMIiB TOTOBI JOIUIaYyBaTh 3a Taki ToBapw. llepeBarkHa OiNbIIICTH
CIIO’KMBAYIB 3aI[IKaBJIICHI B 3JI0POBOMY CITOCOOI JKHUTTS 1 30€pEKE€HHI OTOYYHOYOIO
CepeIOBUILIA.

[lepeBakHUI BHECOK € 32 €KOJIOTIYHMM CETMEHTOM: II€ 3HAuHl JOCSTHEHHS B
OXOpOHI OTOUYYIOYOTO CepelloBUIla, OOpoThOlI 31 3MIHAMH KIIMaTy, CTIMKOMY
BUKOPUCTaHHI PECYpCIB, 3HA4HI 1HBECTHUIlli B MPUPOIOOXOPOHHI MPOEKTH KpaiHU 3
00Ky Oi3Hecy.

BnpoBamxkeHHst CTIMKMX TpPakKTUK B arpapHOMy CEKTOpiI KpaiHU BiJAKpPHUBAE
NEPCHEKTUBU CTBOPEHHS HOBUX MPOAYKTIB, MOKpPAIIEHHS PUHKOBHX TMO3UIINA 1
OTPUMaHHS I0AATKOBOI BapTocTi yepe3 ESG-MapKyBaHHS MPOIYKIIii.

CningyBanuss npuHiunam ESG mnpu  BUpPOOHMITBI  CLIBCHKOTOCIOAAPCHKOL
OPOIYKIi /103BOJIsi€ 3a0€3MEUUTH CTPATEriyHy IepeBary Ha perioHajlbHOMY piBHI,
MIHIMI3yBaTH PU3UKH 1 MIIBUILIATH PEMYTALilo.

Haii0Ginpmi  pO3MOBCIOMKEHUMH  €KOJIOTIYHUMH  1HILIATUBAMU  BHUCTYIAIOTh
nepepoOKka BIAXOMIB 1 MiABUINCHHS €()EKTUBHOCTI BUKOPHUCTAHHS MPUPOTHUX
pecypciB.

OCHOBHMMHU HampsIMKaM COL1aJIbHOI CKJIaJ0BOI € OCOOUCTICHUMN 1 MpodeciitHmit
PO3BUTOK MPAIiBHUKIB 1 3a0€3MeUeHHs T1THOTO PiBHA 3apO0ITHOI MJIaTHI.

VY cdepi KOpHopaTMBHOTO KEpyBaHHS MIAMPHEMCTBA arpo-MPOMHUCIOBOTO
KOMIUIEKCY BIIPOBAKYIOTh 3aXOAM, CHOPSIMOBaHI Ha 3HW)KCHHS BHYTPIIIHIX 1
30BHINIHIX PU3UKIB 1 MATPUMKY BUCOKHX CTaHIAPTIB KOPIOPATUBHOI eTUKHU. OJIHAK,

N

89



V BceykpaiHCbka HayKOBO-NpPaKkTU4YHa iHTepHeT-KoHdepeHUisn
«HogiTHi TexHonorii B AlK: npo6nemu Ta nepcnekTuBy BnpoBaaXeHHs» (M. MonTtaBa, 24 yepBHA 2025 p.)

noBHOLIHHE BrpoBamkeHHs npuHiumB ESG B cektopi AIIK kpainu ctpumyetbes
PSAOM TEPEIIKOJ, Y YHUCHI SIKHX OOMEXKEHHS PO3yMIHHS €KOHOMIYHOI BUTOAM BiA
TaKHUX MPOEKTIB 1 HepocTaTHE diHaHcyBaHHA. ESG siBiisie co0010 HE TUIBKU TPYIHOIII
1 pU3HMKHM BIPOBA/KEHHS, ajie 1 3HAYHI IMIJDKEBl 1 €KOHOMIYHI TNEPCIEKTUBU. Y
3B’s13Ky 3 UM, nipu iHTerpanii ESG akueHT ciig 3MICTUTH BijJ KepyBaHHS PU3UKAMHU
70 BUSIBJICHHSI 1 BUKOPUCTAHHS HOBHX MOXJIMBOCTEW JUIsl 3pPOCTAHHS MPUOYTKIB 1
CTBOPEHHSI IOAATKOBUX POOOYMX MiCIIb.

Po3BUTOK 1HCTUTYTIB CTIMKOTrO po3BUTKY Ha mignmpuemctBax AIIK Ha mingcrabi
ESG-konnenii, 3 ypaxyBaHHSAM BIJIMIYEHUX CKJIQJHOINIB, BHUMAarae peamizamii
HACTYITHUX KJIIOUOBHUX 3a/1a4:

l. [Tomryk 101aTKOBUX KaHAIIB (piIHAHCYBAaHHA 1 pECYPCHOI MIATPUMKH, B T.
YHUCIIi, B paMKax JIep>KaBHUX IHBECTHUIIMHUX MPOrpaM 1 CIUIbHUX MPOEKTIB 3 O13HEC-
naptHepamu. [Iporpec AIIK MinHO noB’s3aHuil 3 MOXKIIMBICTIO BIpoBaxeHHs: ESG-
MPUHIUIIB, MMEPEXOy A0 E€KOJIOTIYHO OPIEHTOBAHOIO 1 KIIMAaTUYHO aJalTOBAHOIO
CLIIBCHKOIO FOCIIOJAPCTBA, a TAKOK CTIMKOMY pOo3BUTKY Traiy3ei AITK.

Jlns 3miiiCHEHHS TakWX 3MiH BHMAaralroThCsl 3Ha4HI (DIHAHCOBI BKJIAQJCHHS 1
po3poOka edeKTUBHUX MeXaHi3MIB  (piHAHCYBaHHS, 3 ypaxyBaHHSM IPHUHIIUIIIB
«BIJITIOBITAJIBHOT0» 1HBECTYBAHHS.

B naniit o6acti HeoOX1JHO aKTUBHO B3a€EMOJIISITH 3 JIEP)KABHUMU CTPYKTYpaMH
JUIs OTPUMAHHS JIOCTYIy JO I1HBECTULIIMHHMX MporpaMm 1 cyOcumii, 10 BXe €,
CIPSIMOBAaHUMHU Ha TMIATPUMKY €KOJOTIYHO YHCTOTO CIIBLCHKOTO TOCIOAApCTBa,
BIPOBA/DKEHHSI €HEpro30epiralouux TEXHOJOrd 1 MIABHUILEHHA €(QEeKTUBHOCTI
PECYPCOBHKOPUCTAHHSI.

JlouiyibHa oprasizaiisi CmiBpOOITHULTBA 3 MPUBATHUMHU Oi3HEC-IAPTHEPAMH Ta
1HBECTOpaMH, 3aIIKaBJIIEHUMHU B CTIMKOMY PO3BUTKY, B paMKax pPO3pOOKH CYyMICHHUX
MPOEKTIB, OOMIHY JIOCBIJIOM 1 TEXHOJIOT1SIMU, 3JTy4Y€HHS MPSIMUX THBECTHUIlIN B CTIHKI
MPAKTUKHU B arpOCEKTOPI 1 IHILIKM 1HILIaTHBAM.

HeoOxigno BigzHauutu, mo y cdepi ESG-dinancyBaHHs KIHOUOBY PpOJIb
BiairparoTh Tak 3BaHi ESG-o0mirarii, sKi TakoX BIIOMI ITiJI Ha3BOK «3EJICHID»,
coriaibHi 200 CIpsIMOBaH1 Ha CTIMKUNA PO3BUTOK OOH/IH.

JlocmiKeHHsT pUHKOBOI aKTHUBHOCTI IMX I[IHHUX TMafepiB 3a OCTaHHI POKH
MOKa3ye iX 3HaYHE 3pOCTAHHS.

Jlani 1HCTpYMEHTH OCOOJMBO aKTyalbHiI [UIsi (IHAHCYBaHHS IPOEKTIB,
CIPSIMOBAaHUX HA PO3BUTOK €KOJIOTIYHOI 1 COIIaIbHOI BiJMOBITATBHOCTI arpapHOMY
CEKTOpPl, OCKUIbKM TpaJuLiiHI MeToau (IHAHCYBAHHS YacTO HE MIAXOASATh uYepes
0oOMEXeHy AOXIAHICTh 1 TpUBaJIl TEPMIHM MOBEpTaHHS 1HBecTulUId. [Ipu 1pOMy
BukopuctanHio ESG-o0miraiiii Hagae MOMIIMBOCTI 3allO3MYCHHS KOIITIB MM O1IBII
HU3BKUN BIJICOTOK, PO3MIMPEHHS KOJIa TMOTEHUIWHUX 1HBECTOPIB 3aBASUYIOUM iX
3aI[iKaBJICHOCTI B CTIMKOMY pO3BUTKY, a TaKOX 3aJI0BOJIEHHS MOTPeO IIMPOKOTO
CHEKTPY YYaCHUKIB PUHKY.

2. AxTuBi3aiis 1HQOpMaIiiHOT MATPUMKHA 1 OCBITHIX IHIIIATHB Cepe
NepcoHaNy 1 KepiBHOTO JIaHLIIOTa MANMPUEMCTB 3 TIpuBoy nepeBar ESG-crparerii, sk
(GyHIaMeHTy JJi1 JOBrOTEPMIHOBOTO MPOTPECY B arpapHii ramysi.

B mepmy depry, HeoOXiJHO OpraHi3oByBaTH LLUJIBOBI OCBITHI MporpamMu i
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TPEHIHTH, IO OXOIUTIOITh OcHOBM ESG, Kkpaiii mnpakTukyd 1 yCHINIHI KeicH
MDKHApOJIHUX KOMITaHiN B arpapHiii cdepi, cupsMoBaHi Ha (GOPMyBaHHS PO3yMIHHS
I[IHHOCTI CTIMKOTO MiIXOAY J0 BeJeHHS Oi3HeCY 1 HOoro BIUIMBY Ha €KOJIOTTYHHUM CTaH
perioHy, KOpIOpaTUBHY KYJbTYpY 1 coliaibHy chepy. Takoxk BaxIMBO pO3pOOUTH 1
peaizyBaTd KoMmmaHli depe3 AOCTYIHI Mesia miathopMH 1 COIlaibHI Mepexi s
MPOCYBaHHS YCIIXiB 1 JOCSITHEHHS MIJOPUEMCTB, IO 3amnpoBamxkyioTh ESG-
1HIIIaTUBH.

3. Po3pobka 1 BmpoBaKeHHST MEXaH13MIB OI[IHKH BIUTMBY BHECEHUX 3MiH, 3
ypaxyBaHHSIM OI[IHKU €KOJIOTTYHOTO, COIIAJIbHOTO 1 (JiIHAHCOBOTO PE3yJbTaTy.

[HCTpyMEeHTH (DiHAHCOBOI OIIHKY TTOBUHHI JaBaTH MOYJIMBICTh BUSIBJISITH 3MiHH,
3 ypaxyBaHHSM OIIIHKHA €KOJOTIYHOTO, COLIAJIBHOTO 1 (DIHAHCOBOTO pEe3yJIbTaTy.
[HCcTpyMeHTH (DiHAHCOBOI OIIIHKK MOBHUHHI J1aBaTH MOKJIMBICTh BUSBIIATH 3MIHH Y
peHTa0eNbHOCTI CcOOIBapTOCTI MPOAYKINT 1 IHIIUX KITFOUOBUX  EKOJOTIYHUX
MOKa3HHUKAX, OB’ S3aHUX 13 3aCTOCYBAHHIM E€KOJIOITYHO OE3MEeYHUX TEXHOJOTIUHO 1
COITIaJIbHO BIJIMOBIIAJIBHOTO KEPIBHUIITBA.

3aco0u OIIHKMA COIIaJbHOTO BIUIMBY ITOBMHHI BKJIIOYATH TOKa3HUKH, IO
BiJI0OpaaloTh PIBEHb 3aJIOBOJICHOCTI 1 OJaromnoiyydsl CHiBpoOITHHKIB, BHECOK B
PO3BUTOK MICIIEBOTO CITIBTOBAapUCTBA, IMOKpAIIEHHS YMOB TIpalli COIIaJbHOT
1H(PaCTPYKTYpH.

JUiss  OIIHKM 3HAJOOMTBHCS MPOBEIACHHS pETYJIAPHUX ONUTYBaHb, AaHAJI3
JIOSUTBHOCTI TIEPCOHATY 1 BUBYEHHS COLIAIHOTO €(eKTy Bij peanmi3alli MpOEeKTiB.
OuiHKa eKOJIOTIYHOrO0 acmleKkTy mepeadadae oOOJIK TMOKAa3HUKIB, TIOB’SI3aHUX 31
CKOPOYEHHSIM  BYTJIEEBOIO  CIiJy, €(EeKTUBHICTb BUKOPUCTAaHHS PpECYpCIB,
3MEHIIICHHSIM OOCSTIB BIIXO/IB 1 CTYIIEHEM 3a0pyTHEHHS OTOYYIOUOTO CEPEIOBHUIIA.

OuiHUTH JOCSATHYTI pe3yJbTaTd 1 BUABUTH 00JacTi Uil MOJAJIBIIOTO
MOKpAIIICHHS] JIOMOMOXKE TMPOBEACHHS EKOJIOTIYHMX ayauTiB, cepTudikamii 1
HE3aJIeKHOTO MOHITOPUHTY Ha mianpueMmctBax AITK.

4. BrpoBamxeHHsT TEXHOJNOTIH, M0 COPUSIOTH 3MEHIIEHHIO BYTJICIIEBOTO
CIAY JISTTLHOCTI, ONITUMI3AIli CIIOKUBAHHS MPUPOTHUX PECYPCIB, OXOPOHI MPUPOJIH,
MIBUIIEHHIO 0€3MEeKH, SKOCTI 1 JOCTYMHOCTI MPOAYKTIB:

- IHIMIaTUBH B 00JacTi 3MEHIIEHHS BYTJEIEBOrO CIy CHOpSIMOBaHI Ha
CKOPOYEHHS BUKHUIB MAPHUKOBUX Ta3iB. OCHOBHI IHCTPYMEHTH 1 METOJIU BKIHOYAIOTh
3aCTOCYBaHHS KOMIIOCTYEBUX J00ABOK JIJIi TMPUCKOPECHHS PO3KJIAJTaHHS TBAPUHHHUX
BIJIXOJIIB, 1HHOBAIli B AIETI TBapWH I MiHIMI3alii MeTaHy, 1 addopecraiito, sk
crioci6 adbcopOiii COy;

- IPOEKTH 3 OMNTUMI3allli CMOXUBAHHS BOJAM CHPSIMOBAaHI Ha OUIbII €KOHOMHE
BUKOPUCTaHHSI BOJAHMX pecypciB. Po3poOku B wiil cepi BKIOYAIOTh 3aCTOCYBaHHS
TOYHOTO 3eMJIEPOOCTBA 1 PEIUPKYJIAIII0 OYUIICHUX CTIYHMX BOJ IJIsl ippirarii, 1o
CIIpHsi€ 3HUKEHHIO CITOKUBAHHS BOJYU ¥ 3MEHIIIEHHIO €HEPTOMICTKOCTI MPOIIECIB;

- iHHOBaIIi B 00JacCTi MOKpaIieHHsT 0e3MeKn 1 SKOCTI MPOIYKTIB MPHUIMTYCKAIOTh
3MIiHU CKIajy abo CTPYKTYpH IHTPEMIIEHTIB 3 METOI 3MEHIICHHS BMICTY
KOHCEPBAHTIB, IYKPYy 1 INTY4HUX J00ABOK, a TaKOX peam:;aum HIIIATUB TI0
OTpUMaHHIO  J0OpoBUTHbHMX  ceptudikariB. Jlani  1HINIATHBH  JO3BOJISITH
nignpueMmctBaM  AIIK 3aifHsatu  miampyrodi mo3uiii Ha puUHKY, chopMyBaTu
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epextuBHuil ESG-OpeHn 1 CTHUMYJIOBATH 3pOCTaHHA NPUOYTKIB 4Yepe3 OCBOEHHS
IHHOBAIIMHUX TIPOYKTIB;

- TaKOK y TIEPCIEKTUBI aKTyaJlbHO OOMEXKUTH CBiM BUOIp MOCTAYaIbHUKIB THM,
XTO JIEMOHCTpPY€ HEOOXiTHUMN piBeHb Mpo30opocTi yepe3d ESG-3BITHICTH 1 MPOBOAUTH
ayJIUTH YMOB Tpalll Ha BUPOOHUIITBAX CBOIX MApTHEPIB.

5. 3a0e3nedeHHs] AKICHUX YMOB Ipali Il CHIBPOOITHUKIB arpapHOro
CEKTOpY J0 MpaB 0COOMCTOCTI, POTHI1S PO3MOBCIOIKEHHS KOPYIIIIIi B TaTy3i:

- IPaKTUYHI 1HIIIATUBU B 00JAacCTl MiABUINEHHS PIBHSI OXOPOHHU Mpalli MOBUHHI
OyTH CIIpsMOBaH1 Ha 3a0e3NnedeHHs] O€3MeYHUX YMOB POOOTH Yepe3 BIIPOBAKEHHS
HABYAJIBHUX TPOTpaM, BHUKOPUCTAHHS TEXHOJIOTIH BIPTyalbHOI peanbHOCTI MAJis
TpEHyBaHb, MPOBEACHHSA AayIWUTIB 1 aBTOMAaTHU3AIlll0 JESKUX HEOE3MeUHUX
TEXHOJOTIYHUX mpoueciB. IliACymMKkOM 1HILIATUB € TOKpAIECHHS 3J0pOB’s
CHIBPOOITHHKIB 1 M1JIBUILIEHHS €(EKTUBHOCTI iX AISUIBHOCTI;

- MIIXOAMW, IO CTOCYIOTbCS 3a0e3NeyYeHHs TI1JHOI BHHAropoau 3a IMpallio
MEPCOHANTY CUIbCHKOTOCIIOAAPCHKUX OpraHi3aliii MOBMHHI OyTH CHpPSMOBAaHI Ha
CIpaBeUIMBY OIUIATY Ipalll 1 BiIMOBY BiJl HaJMIpHUX TepepoOok. JlaHi iHII[IaTUBU
30UTBIIYIOTH PIBEHb €(PEKTUBHOCTI BUKOPUCTAHHS MEPCOHATY, 3MEHIIYIOTh TEKY4iCTh
KaJIpiB 1 CIIPUSIOTH 3ATy4EeHHIO BUCOKOKBaTI(h1IKOBAaHUX CIIEI1AJICTIB,

- BUCOKAa aKTUBHICTh OOPOTHOM 3 KOPYMIIEI Peai3ye€ThCs MIITXOM PO3POOKH
BHYTPIIIHHOTO HABYAHHSA CIIBPOOITHHUKIB, CTBOPEHHS KaHATIB JJIsi TIOBIJJOMJIEHD TIPO
MOpPYIICHHS 1 TPOBEACHHS pETryJSIPHUX ayAWTIB, 10 JO03BOJSE KOMIAHISM
PO3IIMPIOBATA CBOIO MPHUCYTHICTh Ha IIJTLOBUX PHHKAX 1 3HWKYBATH PEMyTalliiHi
PUBHKH;

- I PO3BUTKY CTaHAApPTIB B JaHId 00JacTi moBaru 0 IpaB OCOOMCTOCTI
MPOTSTOM BCHOTO IMPOILIECY LIIHHICHOTO LMKy OpraHizaulli MOXYyTh 3A1HMCHIOBATH
(dbopMyBaHHS aKTyaTbHUX MPOTPaM PO3BUTKY BHYTPINTHBOT KOPIIOPATUBHOI KYJIBTYpH
1 po3poOKy HEOOX1/IHOI OpraHi3aliitHOl TOKyMEHTaIli.

CnucoK BUKOPHCTAHUX JKepeJt
1. IH(I)OpMaHifIHHfI PECYpPC: http://elartu.tntu.edu.ua/handle/1ib/34212
2. Tadopmariiiauii pecypc:
https://miljournals.knu.ua/index.php/visnuk/article/view/937
3. Iudopmarriiiauii pecypc:
https://ontu.edu.ua/download/dissertation/phd/Disser/2024/Disser-PhD-
Pyechka.pdf
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3pocTarouuil MOMUT HA TPOIYKTH 3 BUCOKOIO O10JIOTIYHOIO I[IHHICTIO CTUMYITIOE
BIIPOBQ/PKCHHSI  1HHOBALIMHUX TEXHOJIOTIM TEepepoOKH  CUTbCHKOTOCIOIaPChKOT
cupoBuHU. OJHUM 13 MEPCIEKTUBHUX HAIMPSMIB € OTPUMAHHS KOHOIUISTHOTO Sfpa
NUIIXOM  OOpYIIyBaHHS HACIHHS TNPOMHCIOBUX KoHomenb. lLlelt mpomykr
XapaKTepU3y€eThCsl BHUCOKUM BMICTOM OUIKIB, HE3aMIHHUX JKUPHUX KHUCJIOT 1
BITaMIHIB, 1110 3a0e3neuye Horo 3aTpeOyBaHICTh Y XapUyOBIiid MPOMHUCIOBOCTI.

OOpyiiyBaHHs HAClHHS KOHOMENh O€3MocepeHhO BIUIMBAE HA TOKPAICHHS
3aCBOIOBAHOCTI MMOXMUBHUX PEUOBMH 1 TMIJABUILYE 3arajbHy SKICTb TOTOBOTO
npoaykty [1]. IlpoTre B HaykoBii JiTepaTypl I1I€ HEIOCTaTHLO BUCBITJIEHI
ONTUMAaJIbHI TEXHOJIOTIYHI TapaMeTpu LbOro Mpolecy came ISl KOHOIEeNb, IO
CTPUMYE€ BINPOBAIHKEHHS €(PEKTUBHUX MPOMHUCIIOBUX PIIlICHb.

Bigomo, 1m0 edexkTuBHICT, Tpolecy OOpyUIyBaHHS — 3alekKHUTh  BiJ
MopdonoriyuHux Ta  (PI3UKO-MEXaHIYHUX  XApAKTEPUCTUK CUpOBUHU. Huni
3aCTOCOBYIOTHCS Pi3HI CcrlocoOu oOpyITyBaHHS: (PPUKIINHHUN, aOpa3uBHUM, YIapHUMA
Ta iHm. OHAK CpoOM CTBOPEHHS YHIBEPCATBbHUX MEXaHI3MIB ISl PI3HUX KYJIBTYP
HE BUMpaBAad cebe depe3 HeOOXiMHICTh YacTOro MEepeHaNAITyBaHHS 00JIaTHaHHS
[2].

Hacinnss  koHomenb — XapakTepu3yerbes — cnenudiyHoro  GopMo  Ta
HEOJHOPIAHICTIO TBEPJOCTI OOOJOHKH, LIO0 YCKJIaJHIOE HOoro oOpoOky. IlomepenHi
JTOCIIDKEHHST TATBEPAUIN €(GEeKTUBHICTh METOAY OPIEHTOBAHOTO OJHOPA30BOTO
yaapy I 1i€i KyJIbTypH, OCKUIBKK BIH 3a0e3Medy€ BUCOKY SIKICTh BIJIOKPEMJICHHS
sapa 0e3 HeoOX1THOCTI MOMNepeIHhOro KamoOpyBaHHs 3a po3mipamMu. Ha ocHOBI mux
pe3yJbTariB  0ysio po3poOJIeHO CHEeliali30BaHUi  BIALICHTPOBUN MeEXaHI3M  JIJIst
00poOKM HEMArOTOBICHOTO HAciHHA [3], IO M03BOJISE YHHKHYTH JOJAaTKOBHUX
TEXHOJIOTIYHUX oOfepaliid KamOpyBaHHS Ta HOpMYBaHHS Bosiorocti. [IpoTte Ha
MOYaTKOBOMY €Talll JOCTII)KeHb BHUIBJICHO HU3bKY NMPOTYyKTUBHICTH MEXaHI3MY, IO
00yMOBHJIO MOTPeOy MOAATIBIINX PO3POOOK IS 1 MiABUILEHHS.

3a pe3ynbTaraMd TEPBUHHUX BUMPOOYBaHb MPOMYKTHBHICTH MPUCTPOIO TIPH
gacToTi obepranHs pododoro kojeca 2000 o6/xB cranoBuia numie 301 kr/rox, 1o
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moTpeOyBajio0 KOHCTPYKTUBHHX YJAOCKOHAJIEHb Ta ONTHMI3aIii TEXHOJIOTIYHUX
PEXUMIB JIJIs 301IBIICHHS POITYCKHOT 3JJTaTHOCTI.

3 11€10 METOI0 MPOBEIEHO O0araTo(pakTOPHUIN €KCIIEPUMEHT 3 BUBUCHHS BIUIMBY
OCHOBHHX TMapaMeTpiB: 4acTOTH oOepTaHHS PoOOYOro Kojeca, MIBUJIKOCTI IMOjAayl
CUPOBMHHM Ta BOJOrOCTi HaciHHA. JloCHiIKeHHs 3IIHCHIOBAIIM 3a KJIACHUYHOIO
MaTpUIICIO IJIaHyBaHHA 3 TphboMa 3MIHHUMH (akTopamu. [liama3oHud mapaMeTpiB
eKCIIEPUMEHTY CTaHOBWJIM: 4actoTra obepranHs — 2000-6000 o006/xB, MIBHUIKICTH
mogaui — 30-120 kr/rox, Bosorictb — 8,8-11,5 %. Sk ocHOBHMI KpuTepii
OIlIHIOBaHHS €()eKTUBHOCTI OOPYIIIYBAaHHSI BUKOPUCTAHO BUX1J KOHOIUISTHOTO siJpa.

AHaJi3 eKCIepUMEHTAIbHUX PE3yJIbTATIB I03BOJUB BCTAHOBUTU B3a€EMO3B’ 30K
MDK TEXHOJIOTIYHMMH MapaMeTpaMu 1 BUXOAOM sijpa. 3’sCOBaHO, IO ONTHUMAJIbHA
MPOJAYKTUBHICTh 3a0€3MeUyeThCs JIMIIE 32 YMOBH TapMOHIMHOTO TMOEAHAHHS BCIX
napameTpiB. 30KpeMa, MIABUIICHHS YacTOTH OOepTaHHS poOOYoro Koieca
1o 6000-6500 o00/xB MO3UTUBHO BIUIMBAaE HA BHUXIJ SAOpa JIMIIE 3a YMOBH
MIITPUMAHHS MIBUIKOCTI mojayl cupoBuHU B Mexax 100-120 xr/rox Ta BOJOTOCTI
HaciHHA 8,8-11,5 %. IlepeBuiieHHs MBUIKOCTI MOa4yl YK BIAXHWIICHHS BOJIOTOCTI 3a
MeX1 PEKOMEHIOBAHOIO Jiana3oHy MPU3BOJMWIO JI0 MOTIPIICHHS MOKAa3HUKIB Yepes
NepeBaHTAKEHHS MEXaHi3My, HaJMIpHE IpOOJICHHS sjpa 1 30UIbIICHHS YaCTKU
BIJIXO/IIB.

[TinBuIIEHHS BOJIOTOCTI HACIHHS MOHAJ ONTUMAaIbHUN PIBEHb 3MIHIOE XapaKTep
pyiHYBaHHS 000JOHKH, TTOCHIIIOE BTPATH CUPOBUHU Y BUTJISIII CIYKH Ta MACISHOTO
nuny. Takok HaaMipHAa IIBUAKICTH Mojadi OOMEXye dYac KOHTaKTy HACIHHS 3
poOOYMMH OpraHamMu NPUCTPOIO, 3HUKYIOUH HMOBIPHICTh IOBHOT'O OOpYLITyBaHHS.

Y pesyabTaTi aHajidy BHM3HAYEHO ONTHUMAJIbHI —MapaMeTpu  poOOTH
BIJILIGHTPOBOro 00pymryBaya: 4actota obOepranHa 6200+200 00/xB, MIBHUIKICTbH
noaaul 100 kr/ron, Bojoricte HaciHHA 8,8-11,5 %. Ilpu noTpumanH1 3a3HaYEHUX
YMOB 3a0€3MeUy€eThCsl CTAOUIBHICTh MPOLECY Ta MIHIMAJIbHI BTPATH MPOTYKIIIi.

TakuMm YWMHOM, TOPIBHSHO 3 TOYATKOBUMH ITOKa3HUKAMH, MPOTYyKTHUBHICTH
MeXaHI3My 3pociia OuTbIn HiXK yTpuui — 10 100 Kr/rof, 1mo a03BoJige 00podiaTu 10
800 kr HaciHHS 3a 3MiHy. lle TOBHICTIO BIAMOBIJA€ CY4YaCHUM MPOMHCIOBUM
BHMOTaM JI0 00JIaTHAHHS IS TIEPEPOOKH KOHOTICIb.

OTtpumaHi pe3yJNbTaTH MalOTh MPAKTUYHY I[IHHICT JUIS  TOJAJIBIIOTO
BJIOCKOHAJICHHS TEXHOJIOTIYHUX TMPOIECIB TEPEpOOKH KOHOTUISHOTO HACIHHSL.
[Tomanpmii  gOCHiKEHHS  JOUUIBHO COPSIMYBaTH Ha cTalimizamiro  poboTw
oOpyIIyBaJTbHUX TPUCTPOIB TIPH 3MIHHHX XapaKTEPUCTHKAX CHPOBUHHU, IO
CIPUATUME MIABUIICHHIO SKOCTI MPOAYKIIIi 332 peaIbHUX BUPOOHUYUX YMOB.
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Kykypynza (Zea mays L.) € omaHi€l0 3 MPOBIIHUX CUIbCHKOTOCHOJIAPCHKUX
KyJbTYp Y CBITOBOMY arpapHOMYy CEKTOpi, IIO BIAIrpae CTpaTeriuHy pojb y
3a0e3nedyeHHl MpoJoBoJibyOi  Oe3neku  YkpaiHu. Bucoka BpoxaillHICTh Ta
YVHIBEPCAJIbHICTh BUKOPUCTAHHS KYKYpPYI3H 3YMOBIIOIOTh 11 3HA4Ye€HHS IS
PI3HOMAaHITHHX Tajy3ed €KOHOMIKHM, 30KpeMa Xap4yoBOi MPOMUCIIOBOCTI, CUTbCHKOTO
rOCI0/IapCTBa Ta EHEPreTUKHU.

Etan nmopoOku KyKypyn3u Ticiisi 300py BpOXKar € HEBIJI'€MHOI0 YaCTHHOIO
TEXHOJIOTIYHOTO TMpOIlecy, IO BHU3HAYa€ SKICTb Ta 30EpEeKEHICTh 3€pHa.
HemnpaBunsHo a60 HECBOEYACHO MPOBEICHI 3aX0U 3 JOPOOKU MOXKYTh CIPUYNHUTHU
3HAYHI BTPATH BPOXKAIO, TOTIPIICHHS SKOCTI 3€pHAa Ta EKOHOMIYHI 30WUTKH JIJIs
CUTBCHKOTOCTIONAPCHKUX  BUPOOHMKIB. OTXe, IOCHIIKEHHS Ta BIPOBAKCHHS
CyYyaCHMX TEXHOJIOTi JOpOOKH KYyKypyI3H € akTyaJlbHUM Ta BaXXJIMBUM MJIs
3a0e3MeueHHs IPOI0BOILYOI Oe3neku Ykpainu [1].

Mertoto 1i€i poOOTH € aHalli3 Cy4YaCHUX TEXHOJIOTIM AOPOOKH KYKYypyI3H Ta ix
BILJIUB Ha MOCIBHI KOCT1 HACIHHS.

CyyacHi TexHOJIOT1i JOPOOKH BKIIOYAIOTh: OYUIIEHHS, CYIIIHHS, COPTYBaHHS Ta
30epiranHs. g 3A1MCHEHHS TEXHOJOTIYHOTO TPOLECY OYMIIEHHS HACIHHA
KYKYpYyJI31 3aCTOCOBYIOTh 3€pHOOUYMCHI CemapaTopu, TpIEPH, MarHiTHI Ta
dboTocenapaTopu sl BUAAICHHS TOMIMIOK. 3€pHOOYMCHI CEMapaToOpy Pi3HUX THUIIIB,
TaKi SIK PENIiTHI, TOBITPSHI Ta MOBITPSIHO-PENIITHI, 3aCTOCOBYIOTHCS ISl BUJAICHHS
SK BEJIMKUX, TaK 1 APIOHUX JTOMIIIOK, & TAKOXK JIETKUX (paKIlini

Jlnig CyIlIiHHSA 3aCTOCOBYIOThCS IIaxTHI, OapabaHHI, KaMepHI Ta 1H(padepBOHI
CYLIApKH 3 METOI0 3HIKEHHS BOJIOTOCTI 3epHa. [Iyisi copTyBaHHS BHKOPUCTOBYIOTH
pEIiTHI, COPTYBaJbHI CTOJU Ta KOJHOPOBI COPTYBAIBHUKH IS PO3IITICHHS 3€pHA 3a
AKicTro. J{ns1 30epiraHHs KyKypyA3u 3aCTOCOBYHOTHCSI 3€PHOCXOBHILA 3 CUCTEMaMHU
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BEHTWIALIIT Ta MOHITOPUHTY [2].

PemriTHi cemaparopd MpalioOTh 3a MPHUHIMIIOM MEXaHIYHOTO TMOAUTYy 3a
po3MipoMm yacTuHOK. [loTik MmaTepiasly abo cepelnoBUIlla MPOMYCKAETHCA Yepes
pemriTyacty abo CITYACTY TMOBEpPXHIO, SKa 3aTPUMY€ 4YacCTKH, PO3MIPU SIKUX
MIEPEBUINYIOTH PO3Mip OTBOPiB. BoHM edeKkTHBHI ISl ONEPEAHHOTO OYMIICHHS a0
rpy0oOro mojauly 4acTHHOK, ajle He 3JIaTHI BUIAUIATH ApiOHoauMcnepcHi dpakmii [3].

[ToBiTpsiHi cemapatopu 3IMCHIOIOTH TOAI YaCTHHOK 3a IPUHIIUIIOM
aepOJIMHAMIYHOTO PO3AUICHHS, TOOTO 3a BIAMIHHICTIO TYCTHHHU Ta PO3MIPiB Y MOTOIII
noBiTps. [lpuHuun aii 0a3yeTbCs Ha PI3HUIN Y TepMiHAIBHIA IMIBUIKOCTI MaiHHS
YaCTHMHOK Y TMOBITpSHOMY cepeaoBuili. EdeKkTHBHICTh MOBITPSHUX CemapaTopiB
BHCOKa JIJI1 MaTepialiB 3 KOHTPACTHOIO WIUIHHICTIO, aj€ BOHU MEHII TOYHI MpHU
HE3HAYHIN p13HUII Y (PI3UYHUX XapAKTEPUCTHKAX YaCTUHOK.

[ToBITpsIHO-pEIIITHI cenapaTopu MOEJHYIOTh Y CBOi KOHCTPYKIIT MPUHLIMIH
Ai1 PENnTHOTO W MOBITPSHOTO CEMaparopiB, MIO J03BOJSIE OJHOYACHO 3IHCHIOBATH
MEXaHIYHE COpPTyBaHHS MaTepially 3a pO3MIpOM YAaCTHHOK 1 aepoJuHaMivyHe
PO3/UIEHHS 32 T'yCTUHOIO. EQPEKTUBHICTh MOBITPSIHO-PELIITHUX CENapaTopiB € TOCUTh
BUCOKOI0, OCKIJIbKM BOHHU 3a0€3Me4yI0Th MOJBIHHY OYHUCTKY: CIOYATKy 3a PO3MIPOM,
MOTIM 32 Macoo ¥ aepoAMHAMIYHUMU BIACTUBOCTSIMU [4].

Tpiepu epexTrBHI JUIsl BIAIIIICHHS KOPOTKUX a00 JOBTHX JIOMIIIOK, & TaKOX
OMTOrO 3epHa. IX OCOONMBICTH MHONATac B 34aTHOCTI BHOIPKOBO 3aXOILIIOBATH
YaCTUHKUA TIEBHOTO PO3MIPY 3a JOMOMOTOI0 CIEHIaIbHUX KOMIPOK YyCepeauHi
obeptoBoro Oapabana. Ilin yac oOepTaHHS YACTUHKH, SIKI TOYHO MIAXOASTH MiA
pO3MIp BHIMOK, 3aXOIUTIOIOTHCS 1 3r0JIOM CKHJAIOThCS B OKpPEMI JIOTKH, pelTa
Marepiaixy MpOXOAHTH MOB3 [5, 6].

MarHiTHi cenapaTopy 3aCTOCOBYIOTHCS ISl BHUIYYEHHS METaJ€BUX JTOMINIOK,
K1 MOXYTb OTPAIIUTU B 3€pHO MiJ yac 30upaHHs a00 TpaHcnopTyBaHHSA. OCHOBHUMI
MPUHIUI iXHBOI Al MOJISIrae B TOMY, LIO MiJl 4ac MPOXOHKEHHS Yepe3 MarHiTHY 30HY
(epOMarHiTHI YaCTHUHKU BIIXHWIAIOTHCS a00 MPUTATYIOTHCA A0 MOBEPXHI MArHiTy,
TOJI1 SIK THIII TPOXOJISATH O3 3MiH.

Y  Bumagkax, KOJIM  TMOTPIOHE  OCOOJNMBO  pETENbHE  OYMIICHHS,
BUKOPUCTOBYIOTbCS (poTocenaparopu (ONTHYHI COPTYBAIBHUKHU), SIKI MPAIIOIOTH 32
MIPUHITUIIOM PO3Mi3HABAHHS KOJHOPY Ta BI3YallbHUX XapaKTEPUCTUK YacTUHOK. lle
KOMIT FOTEpU30BaHl MPUCTPOI, sIKI 3JaTHI aHAII3yBaTH MaTepiayl MOEIEeMEHTHO —
KOXKHE 3€pHO 4 4acTUHKY. KaMepu BHCOKOI pO3a1IbHOT 31aTHOCTI (PIKCYIOTh KOJIIp,
onmck, popMmy, a cucTeMa MUTTEBO BUPIIIYE, YU BIATOBIIAE LIEH €JIEMEHT 3aJaHUM
napamerpaMm. Skmo HI — HOro BIAXWIAKOTh CTPyMEHEM TOBITps  abo
MIKpOMEXaHIYHIM BHUIITOBXyBaueM. BOHU CyTTEBO CKOpPOUYIOTH PY4YHY TIpAIio,
H1ABUILILYIOTh €()EKTUBHICTb Ta AAIOTh CTAOUIbHY SIKICTh MPOAYKIIi Ha BUXO/1 [7].

Ilicast  oumiueHHs 3epHa, 3a MOTPeOM, MOPOBOAATH  — CymniHHS.  Jlus
TEXHOJIOTIYHOrO  IPOIIECY BHUKOPUCTOBYIOTh 3€PHOCYIIApKH. IX OCHOBHUMH
poOOYMMU OpraHaMU € MPUCTPOI JIJIsl CYIIIHHS Ta OXOJIOKEHHS 3€pHa, BEHTUIISITOPH,
3aBaHTAXXYBaJIbHI Ta PO3BAHTAXKYBaJIbHI €JEBATOPH, TPyOONpOBOAM, MPHUBIAHI
MEXaH13MH.

[MaxTHi cymapku mnependavyaroTh BEPTUKAJIbHE 3aBAHTAXKEHHS MPOAYKTY B
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axTy, yepes3 sSKy 3HU3Y a00 3 OOKIB MMOJIA€ThCS HArpiTe MOBITPs. Martepiall MOBLIBHO
OMYCKA€ThCSl BHU3 IMiJI JI€I0 CUIM TsDKIHHS, TIOCTYNOBO BTpPayaloud BOJIOTY.
[lepeBaroro mIaXTHUX CYIIAPOK € BHCOKA MPOJYKTUBHICTb, KOMIAKTHICTh Ta
€KOHOMIYHICTh CIHOXXKMBaHHS eHeprii. BoaHouac iXHIM HENOJIIKOM € PH3UK
HEPIBHOMIPHOTO CYIIIHHS Ta TEPErpiBy HIDKHIX IIApiB MPOAYKTY, OCOOJHMBO MpPH
HETOYHUX HaJAlITYBaHHSAX TEMIIEPATYPHOTO PEXUMY [8]

[Tpuammn pobotu G6apabaHHMX CyIIapoK 0a3yeTbcs Ha OOEpTaHHI BEITUKOTO
HWITHIpUYHOTO OapabaHa, B sSKOMY BiJOYBa€ThCS TIOCTIHHE TMEPEMILTyBaHHS
MaTepially MiJ BIUIMBOM Taps4oro moBiTps abo rasiB. [linxomasTe Afs MIMPOKOTO
CIEKTpa CHPOBUHU, OJJTHAK MAIOTh 3HaYH1 €CHEPreTUYH1 BUTPATH, MOTPEOYIOTh BEIUKOT
IUIONII JIJIs1 PO3MIIICHHS] Ta MOXKYTh YAaCTKOBO MOIIKOPKYBAaTH MPOAYKT y TMpPOIeci
obepTaHHS.

[IpyHuun poOOTH KaMepHHX CYLIApOK IoJisira€ B TOMY, LIO MaTepial
3aBaHTAXKYETbCA Yy CIIELIabHI KaMepH, € BIH 3HAXOJUThCS CTAI[IOHApHO, a Trapsye
NoBITPsT 1UpPKyIoe BeepeauHi. CymriHHS BiOyBa€eThCs IMOCTYNOBO, 3a 3aJlaHUM
PEXKHUMOM, BIJI3HAYAIOTHCS TOYHMM KOHTPOJIEM YMOB CYIIIHHS, BHUCOKOIO SIKICTIO
30€peKEHHsI CTPYKTypHU TMPOIYKTY Ta MIHIMAJIBHUMH MEXAaHIYHUMHU BIUIMBaMH.
[Ipore xapakTepu3ylOThCsd HU3bKOIO MPOAYKTHBHICTIO, BUCOKOK TPYJIOMICTKICTIO i
JOBIIMM LIMKJIOM O0OpOOKH, 1110 OOMEKYE iX 3aCTOCYBaHHS Y BUPOOHUIITBI.

[HdpavepBoH1 CyLIApKHU BUKOPHUCTOBYIOTH IIPOMEHEBY €HEPIII0
1H(payepBOHOIO [llara3oHy, SKa MOTJIMHAETHCS BOJOTMMHU YaCTMHKAMU Marepiany,
MEPETBOPIOIOYM 11 Ha Teruio. J{03BOJSAIOTh MIBUAKO M €(PEKTUBHO BUAAIATH BOJIOTY
0e3 meperpiBy, 30epirarouu 010J0T1YHY IIHHICTh Ta 30BHIIIHIN BUTIIsIA 3epHa. [Ipote
noTpeOyI0Th 3HAYHUX KalliTalOBKIIAJCHb, MPAIIOIOTh €PEKTUBHO JHINE 3 TOHKHM
mIapoM MaTepiajly Ta HE MiIXONATh I CYIIIHHS MAacOBHUX, CHPUX KYyJIbTYp 13
BHCOKHM BMICTOM BOJIOTH [9]

st 30epekeHHST TOCIBHMX SIKOCTEH HACIHHS KYKYpYyI3U ONTHUMasbHa
TeMIlepaTypa CYIIiHHA HEe MOBMHHA TnepeBuinyBatu +35-38 °C, a Temmeparypa
camoro 3epHa — He Ourpme +32-35°C. CymuTd 3epHO KyKypya3u Oa)kaHo
MOCTYTIOBO, OCOOJMBO SIKIIO IMOYAaTKOBA BOJOTICTh BHcCOKa (20-25%), yHuKaiouu
MeperpiBy, SKUM MOXE€ TOMKOAUTH  3apoaok. KinmeBa BojoricTe  is
JOBroTpuBajioro 30epirands noBuHHa Oytu 10-11%, a aynga KOpOTKOYACHOTO — HE
Bumie 12-13%. Iligx yac cyuriHHS KyKypyI3u y maaHoMmy pexumi (mo +35°C)
3MEHIIYETHCS AKTHUBHICTH MIKPO(IIOpH, 11O CIpUsie€ Kpauomy 30epiraHHIO HaCIHHS
0e3 po3BUTKY iHGekuii. BogHouyac HagMmMipHO BHCOKa TeMIliepaTypa HEraTHMBHO
BILJIMBA€ Ha O10XIMIYHMI CKJIaJ, 10 NPSIMO BILUIUBAE HA €Heprito npopoctanus. [licmus
CYWIIHHS 3€pHO 1 HACIHHA OXOJIO)KYEThCA Tak, W00 Temieparypa ix He
MepPEBUIIyBaIa TEMIIEPATyPy HABKOJHUITHLOTO MOBITPs Outbmie HiXK Ha 10-15°C, Tak
camo SIK 1 He MOBMHHO OyTH MIATOpUIMX, MIACMaKEHUX, HATYTUX a00 3 JIyCHYTUMH
000JIOHKaMU 3epHa Ta HaCIHHS.

Jl7ig mOKpalleHHs sIKOCTI Ta TOBApHOTO BUIIIANY KYKYPYI3U BUKOPHCTOBYIOTH
COpPTyBaJIbHI MamuHU. Hampukiaa, BUKOPUCTOBYIOTHCS PELIITHI CTOJMU 1€ PyXOMi
peuiTku abo CITKU 3 OTBOPAMHU, Yepe3 sIKl MPOXOIATh YACTHHKU MaTepially, 3aJIeKHO
B1J iX po3Mipy. Y Marepial, 10 pO3NOAUIIETHCS M0 PEIIITI, TOAAETHCS BiOpallis abo
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IHII MEXaHI4HI PyXH, M0 JOMOMAaraioTh pPIBHOMIPHO PO3MOJUIMTA YacTKH Ta
3a0e3nmeunT iX TpaBWIBHE COPTYBaHHA. Y Tiporeci pobotw, OuTkmii abo OiibId
IITbHI YaCTKU 3aTPUMYIOTBCS Ha BEPXHIX pelnTKax abo CiTKax, B TOH 4ac SK
JPiOHIII YACTUHKH MPOXOAATH YEPE3 OTBOPH, 3aJICKHO BiJl po3Mipy pernTku [10].

CopTyBallbHI CTOJIM MPAIIOIOTh HA OCHOBI TMPUHITUITY TpaBiTaIliiHOTO
BiJIUIeHHs. Ha criemiaibHOMY CTOJI1, AIKUW Ma€ HaXWJI 1 BIOpye, MaTepial piBHOMIPHO
po3noaiIseTbes mo nmoBepxHi. [l BruimBoM BiOpaliii 1 Haxuiay Ba)kdl YaCTHUHKH,
3a3BU4ail OUIbII a00 OUIBII HIIJIbHI, OMYCKAKTHCS 10 HU3Y CTOJIY, TOJI SK JICTII Ta
JPiOHIII YACTUHKHU TEpeMIlIyoThcs B 1HIMK Oik. CopTyBasibHI CTONMHM €()EKTHUBHI
JUTA B1IOKPEMIICHHS Pi3HUX 32 Baroro abo po3MipoM YacToOK.

Komp0poBi cOpTyBambHUKN BUKOPUCTOBYIOTH MPUHITUI ONTUYHOTO COPTYBaHHS.
Marepian, O pyXaeTbcs MO CHEUIATBbHIA CTpPidlll, OCBITIIOETHCS CBITJIOM, a 3a
JOTIOMOTOI0 KaMmMep 3 BHCOKOIO PO3AUIBHOIO 3JaTHICTIO 3A1MCHIOETHCS aHali3
KOJbOpYy, (GOpMH Ta IHIIMX XapaKTepUCTHUK dYacTUHOK. Komm kamepa BUSBIISIE
YACTHUHKY, 1110 HE BIJMOBIAA€ 3aJaHUM MapaMeTpaM, CHCTeMa aBTOMATUYHO BHUAJISIE
il 3a JOMOMOrol CTpyMEHS TMOBITpA. TakuM 4YWHOM, MpaBUIbHE COPTYBAaHHS
MaTepiaixy 3a JOIMOMOIOI0 IUX CHUCTEM 3abe3rneuyye OuIbIly OJHOPIAHICTH MOCIBIB,
10, Y CBOK Yepry, IMO3UTUBHO BIUIMBA€ HA PO3BUTOK POCIMH 1 IiJIBUILYE
BPO’KaHICTh, 3HIKYIOUM PU3UKU BUHUKHEHHS! HEPIBHOMIPHHUX IMOCIBIB.

Ha 3aBepimanbHOMy eTari AJOPOOKH BaKIUBY POJIb BIAITpae OOJaJHAHHS IS
30epiranHs 3epHa. 3€PHOCXOBHUINA ITIJIJIOTOBOTO THIy € IIPOCTUM Ta BIJIHOCHO
HEJIOPOTUM pIIMIEHHSIM JJIsi TUMYacoBOoro 30epiraHHs. [[ins 1poro mporecy
BUKOPUCTOBYIOTh KaMEpHI 3€pHOCXOBHUIIA, $IKI € MNPOCTUMU B EKCIUlyaTamli 1
JO3BOJISIIOTH 30€piraTu 3€pHO B PI3HUX €EMHOCTSIX (MIIIKax a0o AIIHUKaXx), 0 POOUTH
iX THYYKMMHU JJI1 BUKOPUCTAHHS B YMOBaX OOMEXEHOTO MPOCTOPY. 3epHOCXOBUIIA
MIJIJIOTOBOTO  TUMY JIO3BOJISIIOTH 31MCHIOBATH OUIbII TOYHUW KOHTPOJIb YMOB
30epiraHHs 3aBIsSKH MOXJIHMBOCTI PETyJIIOBaHHS TeMIlepaTypu Ta BojorocTi. OaHak
MIPOIIECH 3aBAaHTAXCHHS Ta BUBAHTAXKECHHS MOXKYTh OYTH TPYJIOMICTKAMHU.

[TmockoCTIHHI 3€pHOCXOBUIIA MAIOTh MEpEBary B TOMY, III0 X MOKHA IIBUIKO
moOyIyBaTH Ha MICIII, 1 BOHU MIAXOIATh IJIs1 30€piraHHs 3epHa MAJIMMH 1 CEPEIHIMU
napTissiMu. BoHM MO3BOJISIIOTH JIETKO KOHTPOJIFOBATH MPOIIECH CYIIIHHS 1 BEHTUJISIIIT
3epHa, ane My ePEeKTUBHOrO 30epiraHHs MOTPeOyIOTh PEryJsSPHOTO KOHTPOIIIO
BOJIOTOCTI Ta TEMIIEpaTypH.

TyHenbHI 3epHOCXOBHIIA BUKOPUCTOBYIOTHCS JIJIsi 30€piraHHs BETUKHUX 00CSTIB
3epHa, a iXHS KOHCTPYKIIiSl JT03BOJISIE 3a0€3MEUUTH XOPOIIMM MOBITPSIHUN OOMIH 1
3MEHIIUTH PU3UK PO3BUTKY IUTiCHSBU. [IpoTe iX BapTicTh OyIiBHMIITBA Ta MOTpeda B
NOCTITHOMY KOHTpPOJIi YMOB 30€piraHHsi MOXXyTb OyTH CEpHO3HUMHU HEAOJIKaMH, a
TaKOX BOHU MEHIII €(EeKTUBHI B YMOBaX BUCOKO1 BOJIOTOCTI.

JUiss  miATpUMaHHA  ONTUMAJIBHOTO  MIKPOKJIIMATy B 3€pHOCXOBHUIIAX
BUKOPUCTOBYETHCSI BEHTWIIALIIMHE OOJagHAHHS, a JJIg KOHTPOJIK KIHOYOBHUX
napamMeTpiB — CrieliajibHe 00JIaIHaHHS JIJI1 MOHITOPUHTY TEMIIEpaTypH Ta BOJIOT'OCTI.
CucreMu BeHTW LT A5t 30epiraHHs 3epHa MOAUIAIOTHCSA Ha MPUPOIHI, MEXaHIUHI Ta
koMOiHoBaHi1. [IpupogHa BEeHTHIIALIS BUKOPUCTOBYE IIPUPOJIHI MOTOKH MOBITPS Yepes
OTBOPH B CTIHAX, aje e(eKTHBHA TUIHKHU MPH MEBHUX MOTOAHUX yMOBaX. MexaHiuHa
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BEHTWIAIS 3a0e3nedye CTaOIbHUNA MOBITPSAHUM OOMIH 3aBISKH BEHTUJISTOPAM,
HEe3aJIe)KHO BiJ] 30BHIIIHIX YMOB, aJle Ma€ BUCOKI eHepreTuyuHi BuTpaTu. KomOiHOBaHa
CUCTEMa IMOE€JHY€E TepeBard 000X METOJIB, ONTUMI3YIOYM EHEProCIOXHBAaHHS Ta
e()EKTHUBHICTb.

CucreMr MOHITOPUHTY BKJIIOYAIOTh JAaTYUKU TEMIIEpaTypH, BOJOTOCTI Ta
piBHSI Ta3iB, IO JO3BOJISIIOTH KOHTPOJIIOBATH YMOBH B 3€PHOCXOBHIII B PEATHBHOMY
yaci. lle 3abe3meuye TOYHMI KOHTPOJb, 3aMOOITal0YM PO3BUTKY IUTICHABH Ta
NICYBaHHIO 3epHa. [HTepHeT-maTdhopMu 17151 MOHITOPUHTY JO3BOJISIOTH AUCTAHIIHO
CTEXKUTHU 3a CTAaHOM 3€pHa, 3a0e3Meuyoun 3py4HICTh A (epMepiB Ta MEHEIKEPIiB
cxoBuy [11].

V¥ cydacHHX yMOBax iHTeHCHU(IKalli arpapHOro BUPOOHUITBA Ta MiABUIIEHUX
BUMOT JI0 $IKOCTI TIOCIBHOTO MaTepiaily, Hicias30upaibHa J0poOKa KyKypya3u
HaOyBae cTpareriyHoro 3HaueHHs. [IpoBejeHuil aHami3 CBIIYHUTH, M0 €(EKTUBHICTD
TEXHOJIOTIYHUX TIPOIIECIB OYMINEHHS, CYIIIHHS, COPTYBaHHS Ta 30epiraHHs
0e3mocepeIHbO BIUIMBAE HE JIMIIE HAa TOBAPHY SKICTh 3€pHA, @ i Ha HOro MOCIBHI
BJIACTUBOCTI, TaKl SIK €HEPrisl IPOPOCTAHHS, CXOXKICTh Ta KUTTE3ATHICTb.

BrnpoBajykeHHS Cy4yacHOro BHMCOKOTEXHOJIOTTYHOTO OOJIaJHaHHS, 30KpeMa
36pHOOUYMCHUX CENapaTtopiB pI3HUX THUIIB, (oTocenapaTtopiB, eHEproeGeKTUBHUX
CYIIapOK, KOJBOPOBUX COPTYBaJbHHUKIB Ta aBTOMAaTU30BAaHUX CHCTEM MOHITOPUHTY
MIKPOKJIIMATy y CXOBHUIIAX, JO3BOJISIE MIHIMI3YBaTH BTPATH BPOXKAlO, MIABUIIUTH
OJHOPIHICT Ta SAKICTh TIOCIBHOTO MaTepialy, 3a0e3MeuuTH 30epe’KeHHs
O10XIMIYHOTO CKJIaay 3€pHa, a TaKOoX ONTUMI3YBAaTHU JIOTICTHYHI Ta €HEPreTUYHI
Butpatu. OcoOnuBe 3HAYEHHA MAa€ JOTPMMAHHS TEMIIEPATypHHUX 1 BOJIOTICHUX
pPEXKUMIB Ha KOXKHOMY €Tari JOpPOOKH, 110 rapaHTye 30€peKeHHS KUTTE3NATHOCTI
3apoJiKa Ta 3MEHUIY€ PU3UKHU MOUIKOIKEHHS HACIHHSL.
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THXKEHEPHO-TEXHIYHUHM AHAJII3 3ACTOCYBAHHSI
AT'POJAPOHIB Y CYUACHOMY CIJIbBCBKOMY IN'OCIIOJAPCTBI
YKPATHU
Poxxo I. L.
TOoKTOp ¢iocodii,
JOLIEHT Kadeapu arpoiHKeHepli Ta
aBTOMOOUIBHOT'O TPAHCIIOPTY
Ouinnuk 1. 1.
3100yBayka BUIOT OCBITH
MepIIOro 0aKaJIaBPChKOTO PIBHS
208 ArpoinxeHepis
Ilonmascvkuti depocasruti acpapHuil yHisepcumem
m. [lonmasa, Yxpaina

Po3BuTok  arporexHosiorii B YKpaiHI  XapaKTepu3yeTbCid  aKTUBHUM
BIIPOBAXKEHHIM 0e3MioTHUX JiTanbHuX anapatiB (BIIJIA) y cinmecbkorocnogapcbke
BUpoOHUIITBO. [lounnaroun 3 2013-2014 pokiB, micis ajganTaiii mepimx Mojesei
JUT TUBIIBHOTO BUKOPHCTAHHS, arpoOJpOHU CTajll HEBiJl'€MHOIO YAaCTHHOIO CHUCTEM
TOYHOTO 3eMIIepoOCTBA. IX 3acTocyBaHHs 3abesmeuye e(peKTHBHUN MOHITOPHHT,
kaptorpadyBaHHs TMOJiB Ta AudepeHliiioBaHe BHECEHHS PeCcypcCiB, IO CIPUSIE
ONTUMI3AIlll MPOAYKTUBHOCTI CLIILCHKOTOCIIOAAPCHKOT0 BUPOOHUIITRA.

B ymoBax 3pocTtanHs moTped y CiIbChKOTOCTIOAAPCHKINA MPOAYKIli arpoIpoHH
BIJIKpUBAIOTh HOB1 MOJKJIMBOCTI JJIsi ONEPAaTUBHOTO MOHITOPHHIY CTaHy TIOCIBIB,
TOYKOBOTO BHECEHHS 3ac00iB 3aXHMCTy pOCIMH Ta J00OpUB, IO JO3BOJISIE
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ONTUMI3yBaTH BUKOPUCTaHHsI arpopecypcis [1].

Mertoro gaHoi poOOTH € aHaji3 CydYacHHX arpoApOHIB, IXHIX (YHKI[IOHATBHUX
MOXJIMBOCTEH Ta 1HXKEHEPHO-TEXHIYHUX AacCMeKTIB 3aCTOCYBaHHS B arpapHOMy
CeKTopl YKpaiHu.

JIns ipoBeZIeHHsI JaHOTO JOCHTIKEHHST 0yJI0O BUKOPHUCTAHO HAyKOBI ITyOiKaIlii
Ta CTaTTI, 110 BUCBITJIIOIOTh TEMAaTUKY arpoJpoOHiB, TEXHIYHI crienu@ikaiii Moaenei
BIUIA, a takox iH(popmariiiHi mMatepianu 3 o¢iniiHUX BeO-cailTiB BUPOOHUKIB 1
IUCTPUO'TOTOPIB arpoJIPOHIB.

Punox arpoapoHiB B YKpaiHi CTPyKTypOBaHUI Ha YOTUPU OCHOBHI CETMEHTH:
BITYM3HSHI BUPOOHHUKH, IHTETPATOpU, IUCTPUO'IOTOpPU Ta CEPBICHI KOMIaHIi.
Bitunznsni BupoOHuku, 3okpema [T KIT ma Culver Aviation, 3A1CHIOIOTH PO3POOKY
BnacHux wmojene BIIJIA, amantoBaHux g0 crenugpigyHAX MICIEBUX YMOB.
[HTerpaTopy MpOBOAATH 301PKY JPOHIB Ha OCHOBI IMIIOPTOBAHUX KOMILJIEKTYIOUHUX,
TOAI SK JUCTPUO'IOTOPUM Ta CEPBICHI KOMIIaHIi HAJAIOTh MOCIYTH 3 MPOJAXYy,
TEXHIYHOT'0 00CIIyrOBYBaHHS Ta MpaKTHYHOTO 3actocyBanHsa BITIA [2].

CepBicHI KOMIIaHIi BUKOHYIOTh LIMPOKUN CIEKTP MOCIYT: MOHITOPUHI CTaHy
MOCIBIB 3a JIOTIOMOTOI0 JIPOHIB, OOMPUCKYBaHHS TMOJIB piakumMu abo cyxumu 33P,
HaJaHHS arpoxiMiYHUX KapT, NpPOBEJICHHA HaBuyaHHs s omeparopiB BIIJIA,
TEeXHIYHE 00CITyroByBaHHs OOJIaJIHAHHS, OHOBJIEHHS MMPOrPaMHOT0 3a0€3MeUeHHs Ta
KOHCYJbTAI[IHHUHI CYNPOBIJ arpOBUPOOHUKA.

Arponponu  3abesneuyioTh  €(EeKTHBHY  peai3alil0  PI3HOMAaHITHUX
arpoTeXHOJNIOTIYHKUX Omepariil. IX BUKOPUCTOBYIOTH 7 CTBOPEHHS AETajli30BaHHX
TpuBUMIpHUX (3D) KapT MoJIiB, IO COpHSIE ONTUMI3ALII] MPOIECIiB OOPOOITKY IPYHTY
[3]. BIIJIA 31aTH1 oniepaTMBHO 3/11CHIOBATH OI[IHKY (DITOCAHITAPHOTO CTaHy IMOCIBIB,
11eHTUIKYIOUM TIPOOJIEMH] JUISTHKY, 10 MOXYTh OyTH ypaskeHi (iTomaToreHaMu
a6o mkigHukamu. OJNHIEIO 3 KIIOYOBUX (YHKINN € ToukoBe BHeceHHs 33P Tta
MIHEpaJIbHUX JOOpPUB, IO JO3BOJISIE paIllOHANI3yBaTH BUTPATH pECypCiB Ta
MIHIMI3yBaTH HETaTUBHUN aHTPOIIOTCHHUM BIUIMB HA JIOBKIJLIAL.

VYkpaina 1eMOHCTpye 3HaYHy JTUHAMIKY Y BIIPOBAKEHHI arpoJpOHiB, HABITh B
YyMOBax BO€HHOTO cTaHy. Y 2022 pori 3arampHa Iuioia, oOpoOJieHa JpOoHAMU-
oOmpucKyBauaMu, csrayna 1,2 miuH ra, mo Ha 20% nepesuirye nokazHuk 2021 poky.
3aranom mnpotsarom 2021-2022 pokiB Oyino oOpoOieHo Onu3bkO 2,2 MIH ra, L0
CIPUSIIO J0JATKOBOMY 300py A0 350 THC. TOHH CIIBCHKOTOCTIOJAPCHKUX KYIBTYD.
Lle cBiAUMTH MPO BUCOKUW PIBEHb aJANTHUBHOCTI YKPAiHCHKUX arpapiiB 10 HOBITHIX
TEeXHOJIOT1H [4].

VYKpaiHCbKl KOMMaHii aKTHUBHO BIPOBA/KYIOTh 1HHOBAI[IMHI pIIIEHHS B
arporpomucioBuii koMmruiekc. Hanpuknaza, kommanis DroneUA, mo € HalOUIbIIUM
IMIIOPTEPOM Ta AUCTPUO'TOTOPOM JAPOHIB B YKpaiHi, (DIKCye 3pOCTaHHS TMOMUTY 3
00Ky arpoBupoOHUKIB Ha mociayru 3 BHeceHHs: 33P 3a momomororo BITJIA. V 2022
potii 06csir 00poOku apoHaMU-O0MpHCcKyBadyaMu 3pic A0 1,2 muH ra, mo Ha 20%
OlybIIIEe TTIOPIBHSHO 3 TIOTIEPEHIM POKOM [5].

B ymoBax BO€HHOTO CTaHy BUKOPUCTaHHS arpoApoHiB HAOyJIO HOBUX aCIEKTiB.
3okpema, BIIJIA 3acTtocoByroTbes 1711 aBialliiHOTO OOMPHUCKYBaHHS XIMIYHUMU
pEUYOBHHAMM IUIAHTAII JIOXMHUM Ha JIE€OKYMOBAaHUX TEPUTOPIAX, IO J03BOJISIE
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YHUKHYTH MEXaHIYHOTO TIONIKO/PKEHHS BpOXaio Ta 3a0e3nedye eQeKTUBHUM
¢iTocaHITapHMIA 3aXUCT POCIUH [6].

3aranoMm, YKpaiHCHKUW PHUHOK arpoJIpOHIB  XapaKTEPU3YEThCS  CTIMKOIO
TEHJICHITIEI0 JI0 3pOCTaHHS Ta BIPOBA/PKCHHS 1HHOBAIIIMHUX MIJXOMAIB, IO CIIPHUSIE
MIIBUIICHHIO €(PEKTUBHOCTI arpapHOro CEKTOPY HaBITh Y CKJIAJHHUX COIlaJIbHO-
€KOHOMIYHUX YMOBAaX.

Kpim TOr0, arpo/iponu 3acTOCOBYIOThCS ISl aBTOMAaTU30BAHOIO BUCIBY HACIHHS
Ha 3HAYHUX IUIONIAX, M0 CYTTEBO CKOPOUY€E TPHUBANICTH MOCIBHOI KamrmaHii. BoHu
TaKOX BUKOPHUCTOBYIOTHCS JUIsl BUSABJICHHS JUISTHOK, IO MOTPEOYIOTh OMTHMIi3allii
PEXUMY 3pOILEHHS, IO JO3BOJIAE 3aM00ITTH K AeIUTY, TaK 1 HAJAIUIIKY BOJIOTH B
IpyHTI. OKpEMHM HaANpPSIMOM € 3aCTOCYBaHHS METOIB 010JIOTTYHOIO 3aXUCTY POCIHH,
HanpuKiIajd, HUISIXOM PO3IMOBCIOKEHHA €HTOMO(ariB (30KpeMa, TpUXOrpamu) st
KOHTPOJItO monyJianii mkigHukiB. BIIJIA Takox 3a1HCHIOIOTE aepodOoTO3HOMKY Ta
B1JICOMOHITOPHUHT TOJIIB, 320€3MeUyI0UYH arpapiiB TOUHUMHU JJAHUMH MPO CTaH IMOCIBIB
Ta IPYHTY ISl IPUAHATTS OOTPYHTOBAHUX YIPABIIHCHKUX PIllIEHb MO0 MOJATBITNAX
arpoTEXHIYHUX 3axoJiB [2]. 3a3HaueHl pi3HOMAaHITHI (DYHKIIIOHAIbHI MOKJIUBOCTI
peani3yloTbcsl 3aBISKH 1HTErpallli HU3KM 1HHOBAIlIMHUX TEXHOJOTIA y Ccyd4acHi
MOJIEJIl arpOAPOHIB.

CyuyacHi arpoJipoHu BUKOPUCTOBYIOTh TexHOJOT1i (pororpammerpii Ta LiDAR
JUIsl CTBOPEHHSI BUCOKOTOYHHMX TPUBHUMIPHHUX MOJENEH penbedy IMOJIB Ta IXHBOTO
anamizy. dotorpammerpis 3abesneuye aeTanbHE KapTorpayBaHHS Ha OCHOBI
00poOku cepli aepooTo3HIMKIB 13 nepekputTTsaM, a LiIDAR no3Bossie otpumyBatu
BHCOKOTOYHI MPOCTOPOBI JJaH1 HE3AJIEKHO B1J] piBHS OCBITIEHOCTI. /{151 OLIIHKK cTaHy
BereTalli 3aCTOCOBYIOTHCS MYJIBTUCIEKTPAJIbHI Ta TINEPCHEKTpaibHl KaMmepu, SKl
JAI0Th 3MOTY BUSIBIISITU O3HAKH CTPECY POCIHH, YPaKEHHsSI XBOpoOaMu Ta AepiuuUTy
€JIEMEHTIB KUBJICHHS HA PaHHIX CTaisX, 1€ JI0 MOSIBU Bi3yaJbHUX CUMIITOMIB.

Jlist 3abe3nedyeHHs TOYHOCTI BHeceHHs 33P Ta 10OpHUB BUKOPHUCTOBYIOTHCS
ro0anbHI HaBiramiiiHi cynyTHuKoBi cuctemu (GNSS), 3okpema GPS ta RTK (Real-
Time Kinematic). Arponponu, Taki sik DJI Agras MG-1, ocHaiieHi BUCOKOTOYHHUMHU
cuctemamu GPS ta RTK mms 3abe3nedeHHs mpenm3iiHOTO MO3UIIIOHYBAHHS HaJl
oOpoOmtoBaHoro  miunsiHKo0. [le 3ab0e3nedye MOXKIMBICTE IU(EpPEHINIHOBAHOTO
BHECCHHSI arpoXiMiKaTiB, 3SMEHIITYIOUH 1XHE HAAMIPHE BUKOPUCTAHHS Ta MIHIMI3yIOUH
HETaTWBHUH BILIUB Ha eKocuctemy [7].

BaxnuBuMm acmekToM e(QEeKTHBHOTO BUKOPUCTaHHS arpoApOHIB € iXHS
IHTerpalis 3 IHIIUMH €JIEMEHTAaMU CHCTEM TOYHOTO 3emJiepoOCcTBa. 30Kpema,
arpoJIpOHM TMPAIOIOTh Y KOMIUIEKCI 3 TJIOOAJbHUMM HAaBITAIIMHUMU CUCTEMaMH
(GPS/RTK), uio 3a0e3neuyioTh BUCOKOTOUHE MO3UIIOHYBAHHS MiJl Yac MOJbOTY Ta
obnpuckyBanHs. I[liakmouenns 1o RTK-cucteM mo3Bossie MiHIMI3yBaTh MOXHOKHU
HaBIramli 10 KUIbKOX CaHTUMETPIB, 0 KPUTUYHO BAXKIMBO MPU TOUHOMY BHECEHHI
33P Ta 106puB.

JlaHi 3 MeTeoCTaHII BHUKOPUCTOBYIOTBCS [JIs ajanTaili arpoTeXHIYHUX
omepailiii 10 MNOroJHUX YMOB (BITpY, TEMIIEpaTypH, BOJIOTOCTi), IO3BOJIAIOUU
BU3HAYUTH ONTUMAJILHUHN Yac N1t 0OpOOKH MOJIiB.

CynytaukoBi 3HiMKH (NDVI, NDRE) Ta 300paxkeHHs, OoTpuMaHi 3 JIPOHIB,
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00OpOOJISIIOTECS Y CIEHiai30BaHOMY IIPOTrpaMHOMY 3a0e3rnedeHHl (HampuKIa,
DroneDeploy, Pix4D, Agisoft Metashape), 1m0 m103BoJisIE CTBOpIOBaTH KapTU 3MiH,
BUSIBJISITA CTPECOB1 30HU TIOCIBIB 1 IPUHMATH OOIPYHTOBaH1 arpOHOMIYHI PIllICHHS.

3a3HayeHl TEXHOJIOTIi, Y TO€JHAHHI 3 MOXMJIMBOCTSIMU aBTOMAaTH30BaHOTO
BUCIBY, ipuraiii Ta OIOJOT1YHOTO 3aXHUCTy, JO3BOJISE IIIJIBHIIUTH TOYHICTb,
MPOAYKTHBHICTH 1 €KOJOTIYHICTh arpOBUPOOHUIITBA, POOJIATH arpoIPOHU BaXJIUBUM
THCTPYMEHTOM Y CYYaCHOMY CUIbCBKOMY TOCIIOAAPCTBI, CIPHUSIIOYH IiABUIICHHIO
MPOAYKTHUBHOCTI Ta €KOJOTTYHOCTI arpOBUPOOHHUIITBA.

Kpim moginy 3a TumoM kpuiia (JIITAKOBOTO YW MYJIBTHPOTOPHOTO), arpoIpOHU
kiIacuQikyloTh 3a (YHKIIOHAIBHUM TPU3HAYEHHSAM: JAPOHH JUISI MOHITOPHHTY
(oOnagHaHI KaMepaMH Ta CEHCOpaMHM); JIPOHH-OOMPHUCKYBayl; JIPOHH JUIsl BHECEHHS
TBEPAUX TOOPUB; JIPOHU JUIsI CIBOU.

3a TUMNOM S>KMUBJICHHS JAPOHU MOAUISIIOTH HA:  €JEKTPU4YHI, OCH3MHOBI Ta
riopuani. lle BImMBae Ha IXHIO aBTOHOMHICTb, PIBEHb IIyMY, €KOJIOT1UHICTH Ta
eKCIUTyaTalliiiHi BUTpaTH.

Bubip koHkpeTHOiI MoOJeni arpojJpoHa BHU3HAYAETHCS HU3KOIO (aKTOPIB,
BKJIFOYAIOUM  OOJDKET, BaHTAKOMIAHOMHICTh, TPHUBAIICTh IIOJbOTY, HAsIBHICTh
HEOOXIJTHUX CEHCOpIB Ta MpOrpaMHOro 3abe3nedyeHHs. KIouoBMMHU 1HKEHEpPHO-
TeXHIYHUMU mapamerpamu €: cucrema Hapirauii (RTK, GPS), Tun Ta
XapaKTEPUCTHKN CHUCTEMH PO3IMUJICHHS, THI CHEPreTHYHOI YCTAaHOBKH Ta SKICTh
OTPMMYBaHUX aepo3o0pakeHb. Ha puHKy VYKpaiHM NpeAcTaBieHI MOJENl TaKuX
BUpoOHUKiB, sk XAG, IT KIT Ta Culver Aviation, 1o Hajae arpapisiMm MOXKJIUBICTh
BUOOpPY 00J1aAHAHHS BIAMOBIIHO /10 IXHIX BUPOOHUYUX NOTPeD [8].

Jlesiki Mozieql arpoJIpoOHiB OCHAIIYIOThCSl MTHEBMATUUHUMHM PO3MUIIIOBAaYaMHu, SIKi
3a0€3MeuyoTh Kpaille MPOHUKHEHHS poO0YOro PO3YMHY B POCIMHHHI TMOKPUB Ta
MEHIITYy 3aJeKHICTh BiJ TMOTOJHUX YMOB, IMPOTE XapPaKTEPU3YIOTHCS BHIIUM
E€HEeProCIOKUBAHHSAM Ta CKJIAIHINIO KOHCTPYKITIEIO.

Jyist G111 HAOUHOTO TOPIBHSIHHS OKPEMHUX MOJIEIEeH arpopoHiB HAMH MOJIaHO
TAOJIMIIO 3 KJIIOYOBUMH 1HXKEHEPHO-TEXHIYHUMHU XapaKTePUCTUKAMHM Ha MiACTaBl
anamizy [9 - 12] mxepen (tab.1).

Tabmms 1

[H)KeHepHO-TEXHIUHI XapaKTEPUCTUKU arpoJpOHIB
Mogaens | Tum gpona Banrtaxomigiio | Yac Hasirami | Cucrema Cencopu
JpOHA MHICTh nonboT | 1 (RTK) | po3nuienHs

y

DII MynsTHpOTOp 1050 kr | ~15xB € | Iloxgiiina Kamepnu, panap
Agras aroMizaris
T50
DII MynsTHpOTOp 0101 ~13 xB € | BiguentpoBa | Panmap IP67
Agras
MG-18S
SenseFly | ®ikcoBane - 055 xB € - MynbTHUCTIEKTP
eBee Ag | kpuio /RTK
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Aerodron | ben3zuHnoBuit 1o 30 xr no 60 | Moxe [TueBmatuuna | Kamepu, GPS
e DR-60 XB OoyTu

CydacHi arpoApoHH 00JIaJHYIOTHCS IHTETPOBAHUMHU CEHCOPAaMH Ta IPOrPaMHUM
3a0e3neyeHHs M, M0 3a0e3MeuyoTh TOYHUNA KOHTPOJb 00'€My BHECEHHUX PEUOBHH.
AjanTuBHE O3yBaHHS HA PI3HUX JIISTHKAX MOJIS CIIPHUSIE MiJBULICHHIO €()eKTUBHOCTI
BUKOPHUCTAHHS arpopecypciB Ta MiHIMI3allil €KOJOTIYHOTO BILIUBY.

Jist  3a0e3neueHHs  aBTOHOMHHX — TOJIBOTIB 13 BHCOKOI)  TOYHICTIO
BukopuctoBytotbes GNSS (GPS), LiDAR Tta OopTtoBHX Kamep. AJTOPUTMHU
mryyHoro iHtenekty (LLII) 3acTocoByroTbest st aHamizy 310paHUX —JIaHUX,
IIPOTHO3YBaHHSI PO3BUTKY XBOPOO POCIMH, ONTHUMI3allii MapHIpyTiB MOJLOTIB Ta
arpoOTEXHIYHUX 3aXOJIB, IO CHpPUSE TMIJBUIICHHIO BPOXKANHOCTI Ta 3HUKEHHIO
BUPOOHUYUX BUTpaT. Y KOHCTPYKIII APOHIB 3aCTOCOBYIOTHCS JIETKI Ta MIIHI
KOMIIO3UTHI MaTepiajiu, Taki K BYTJEIEBEe BOJIOKHO, IO 3a0e3nedyye HaAllHICTh Ta
JIOBIOBIYHICTh €KCILTyaTallli.

Cepen cucteM pO3NMUIICHHS, 10 3aCTOCOBYIOTHCS B arpojipoOHax, BUIUISIOTH:
LHEHTPOOKHI  (EKOHOMIYHI, JIETKi, aje YyTJIuBl JO BITPY); NHEBMAaTUYHI
(3a0e3neuyroTh TIMOOKe MPOHUKHEHHS B POCIMHHICTH, ajieé CIOXKUBAIOTh O1NIbIIE
€Heprii); eJeKTPOCTaTUYHI (Kparull HaeleKTPU30BYIOThCA 1 Kpalle MPHIANAITh 10
POCIIMH, 3MEHITYIO4H TiepeBuTpaTH). KoxkHa 3 cucTeM Mae CBOI MepeBaru 3ajekHO
BiJl YMOB 3aCTOCYBaHHs: HAIPUKJIAJ, EJIEKTPOCTaTUYHI — HalWe(EeKTUBHIII B
CIOKIAHY CyXY MOTOJly PU BHECEHH1 (DYHTIIIU/IIB.

ArpoapoHH, SK BHUCOKOTEXHOJOTIYHI MPUCTPOi, MOTpeOyIOTh HAIIWHUX Ta
e(pEeKTUBHUX  CHCTEM  CHEPrOKHMBJICHHS  JUJI1  BUKOHAHHS  PI3HOMaHITHUX
CUIbCHKOTOCTIONIAPCHKUX 3aBJaHb. BuOip Ty eHepreTHyHOi yCTAaHOBKU € KPUTUYHO
BOXIMBUM  (AKTOPOM, OCKUIbKM  BIH  BHU3HA4Ya€  TPUBAIICTh  MOJIBOTY,
BAHTAKOMNIAHOMHICTh, €KCILTyaTalliiiHl BUTPATH Ta €KOJOTIYHUI acniekT. OCHOBHUMHU
TUTIAMU CHEPTCTHYHUX CHUCTEM, [0 BUKOPUCTOBYIOTHCS B arpOApOHaX, € eJIESKTPUYHI,
OCH3MHOBI Ta T1OpUIHI.

Enextpuuni aponu, npukianom skux € DJI Agras T50, € €eKOJI0T14HO YUCTUMH,
XapaKTEPHU3YIOThCSI HU3BKUM PIBHEM IIIyMy Ta MPOCTOTOI OOCITYTOBYBaHHS, IMPOTE
MarTh OOMEXEHUM Yac MOJIbOTY, 3YMOBJICHHM €MHICTIO aKyMYJATOPHUX OaTapei.
bensunoBi nponu, Taki sk Aerodrone DR-60, 3abe3nedyioTh OUIbLIY TPUBAIICTh
aBTOHOMHOI POOOTH, IIBUIKY MOKJIUBICTH J03ampaBiICHHS Ta €()EeKTHBHY pOOOTY
MpU HUBBKUX TEMIIEpaTypax, OJHAK € OUIbII [IyMHUMH, CKIAQTHIIIUMA B
oOcnyroByBaHHI Ta MeHII ekosioriyHuMu. ['10pumHi nponu, Hampukiag GAOTek
Hybrid, moeanyroTh TpuBamy TpHUBAIICTh MOJLOTY 3 MAHEBPEHICTIO, aje MaroTh
CKIIQIHINTY KOHCTPYKIIFO Ta BUII eKCIUTyaTalliiHl BUTpaTtu. Bubip Tumy
€HEePreTUYHOi YCTAaHOBKHU 3aJI€KUTh BiJl CelM(pIKM BUKOHYBAHUX 3aBIaHb Ta YMOB
ekcrutyararii [13].

Bubip Tumy eHepreTMuHOi YCTAaHOBKM [UJIi arpojpoHa 3aJIeKUTh BIJ
KOHKPETHUX BUPOOHUYUX 3aBJlaHb, YMOB €KCILTyaTallii Ta €KOHOMIYHUX MIPKYBaHb.
EnexTpuuHi arpoApoHU € €KOJIOTTYHO MPUUHITHUM Ta TUXUM PIIICHHSM, aje MaloTh
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oOMeKeHUH Yyac aBTOHOMHOI poOoTH. beH3MHOBI arpoapoHu 3a0e3NedyroTh OUIBITY
TPUBAIICTh MOJBOTY, ajl€ CYNPOBOKYIOTHCSI BUIIMM PIBHEM IIyMy Ta BUKHIIB.
['O6puanHi arpoApoHU TOEAHYIOTH IepeBaru 000X THIIIB, ajleé MarOTh CKJIAJHIILY
KOHCTPYKIIIIO Ta BUII €KCIUTyaTalliiiHl BUTPATH.

DJI  Agras T50 € cyyacHUM  arpoJI[pOHOM,  pO3pOOJEHUM ISt
BHCOKOE(EKTUBHOTO BHECEHHS  pPIAKUX  Ta  TBEpAUX arpoxiMiKaris.
BanTaxomnigiioMHICTh JaHOT MOIesi cTaHOBUTH 110 40 Kr (1151 OOIIPUCKYBaHHS) Ta JI0
50 kr (mma poskumanHs) [14]. Cuctema OONpPHCKYBaHHS BKIIIOYAE TIOJBIHHY
aTOMI3AIlI0 3 MOXJIMBICTIO PETYNIOBaHHS po3Mipy Kpamenb y aiamna3oni Big 50 go
500 mkwm [15]. Illupuna 3axBaTy cTaHOBHUTH 10 11 MeTpiB mpu BHUCOTI MOJBOTY 3
Metpu [16]. Cucrema paaiosokauii (pagapiB) BKItouyae (a3oBaHy AaHTEHHY PELIITKY
Ta CUCTEMY OIHOKYJSIPHOTO OaueHHs s TOYHOI'O BHSBJICHHS IEPEUIKOJ] Ta
aBTOMATUYHOTO CJIiyBaHHS penbedy.

3acTocyBaHHS arpoJIpOHIB CHpHUs€e 3HMWXKEHHIO BUTpaT Ha 33P Ta nobpusa,
3MEHILIEHHIO BTpaT BpOXaw Ta NIABUIICHHIO 3arajbHOi  IPOAYKTUBHOCTI
arpoBupoOHuiTal17].

Punok arpogpoHiB B VYkKpaiHi JAEMOHCTPYE JUHAMIYHUN PO3BUTOK, IO
HIATPUMYETHCS HASBHICTIO BITYM3HSIHUX BUPOOHUKIB Ta 3arajibHOI0 TEHJICHIIIEIO 0
BIIPOBA/KEHHSI TEXHOJIOTIA IITYYHOTO 1HTENEKTY, aBTOMAaTHh3alli Ta poOoTu3alii B
arpapHOMY CEKTOpI.

BucHoBok. ArpoapoHHM € €(QEeKTUBHUM IHCTPYMEHTOM Ui MiABUIICHHS
TIPOIYKTUBHOCTI Ta €KOJIOTiUHOI 6e3MeKU CilbChKOTrOCIoAapChbKOro BUPOOHUITBA. [X
3aCTOCYBaHHA  3a0e3neyye  OTpUMaHHS  TOYHHX  JI@HUX  TpO  CTaH
CUIbCBKOTOCTIONAPCHKUX  YTiAb, ONTUMI3Y€ BUKOPUCTAaHHS PECYpPCIB Ta CHpHSIE
OPUMHATTIO OOIPYHTOBAHMX arpoHOMIYHUX pimieHb. [lomanmeiuit  eexTUBHMIA
PO3BUTOK PHUHKY arpoJIpoHiB B YKpaiHi MOTpedye CKOOPAMHOBAHUX 3YCHUIIb
dbepmepiB, BUPOOHUKIB TEXHIKU Ta OPTaHiB JAep>KaBHOI BIIAJIH.

Cnncoxk BUKOPHCTAHMX JIAKepe

1. Bubip mxepen xuBieHHs s arpapHux apoHiB — Agro-Ukraine. Agro-
Ukraine. URL: https://agro-ukraine.com/ua/pl/i-28/7utm_source=chatgpt.com (mara
3BepHeHHs: 05.04.2025).

2. Ornsg  arpoJipoHiB  yKpaiHCbKOro  BuUpoOHuITBa. Yactuna 1 -
SmartFarming — onudpoByemo arpoOizHec. SmartFarming — omudpoByemo
arpo6izHec. URL: https://www.smartfarming.ua/ohlyad-ahrodroniv-ukrayins-koho-
vyrobnytstva-chastyna-1/ (nata 3Bepuenss: 26.03.2025).

3. ['onoBuuit cailt nns  arpoHomiB. Tom  KoMMaHii-BUPOOHUKIB 1
TUCTpUO’IOTOPIB  arpoApoHiB B YKpaiHi. Superagronom.com.  URL:
https://superagronom.com/blog/1044-kupiti-chi-vinaynyati-agrodron-top-virobnikiv-
i-distribyutoriv-v-ukrayini (nata 3sepHeHHs: 26.03.2025).

4. CokonoBcbka I. AgroTech minm wuac BiiiHM: yKpaiHChKI arpapii —
TPEHJCETTEePH 13 3acTocyBaHHs ApoHiB y €Bpomi - ProlT. ProlT: mexia nis nmpodi B
IT. URL: https://proit.ua/agrotech-pid-chas-viini-ukrayinski-aghrariyi-triendsiettieri-
1z-zastosuvannia-droniv-u-ievropi/?utm_source=chatgpt.com  (gata  3BepHEHHS:

105



V BceykpaiHCbka HayKOBO-NpPaKkTU4YHa iHTepHeT-KoHdepeHUisn
«HogiTHi TexHonorii B AlK: npo6nemu Ta nepcnekTuBy BnpoBaaXeHHs» (M. MonTtaBa, 24 yepBHA 2025 p.)

05.04.2025).

5. Kozauenko O. CxnagHuii HOMIT: SIK PUHOK arpoApOHIB MPOJOBKYE
po3BUTOK 1]l yac BiliHUM — Delo.ua. OctanHi HOBUHM YKpaiHU Ta CBITY OHJIAMH —
delo.ua. URL: https://delo.ua/business/rinok-agrodroniv-prodovzuje-rozvitok-v-casi-
viini-yaki-trendi-417876/?7utm_source=chatgpt.com (nata 3sepHenHs: 05.04.2025).

0. BukopucTtanHs arpoJpoHiB B YMOBaxX BOEHHOT'O CTaHy: CKJIaTHO, aJye
pesyabTatuBHO. Apwmisiinform — Indopmamiitne arentctBo Apwmisinform. URL:
https://armyinform.com.ua/2022/09/24/vykorystannya-agrodroniv-v-umovah-
voyennogo-stanu-skladno-ale-rezultatyvno/?utm_source=chatgpt.com (mara
3BepHeHHs: 05.04.2025).

7. JpoH JITakoBOro THUNY NIAIAAE IS MOHITOPUHTY BEJIMKHX IUIOLI.
VYkparpo. URL: https://ukragro.net.ua/dron-litakovogo-typu-pidijde-dlya-
monitoryngu-velykyh-ploshh/?7utm source=chatgpt.com (mara 3BEpPHEHHSI:
05.04.2025).

8. I'onoBHa | XAG ukraine. XAG Ukraine. URL:
https://www.xagukraine.com/ (nata 3BepHeHHs: 28.03.2025).

0. DII - Offizielle Webseite. DII Official. URL:
https://www.dji.com/global/mobile (date of access: 05.04.2025).

10. Drone agriculture:Fixed Wing or Multi-Copter. GensTattu. URL:
https://genstattu.com/blog/drone-agriculturefixed-wing-or-multi-
copter?utm_source=chatgpt.com (date of access: 04.04.2025).

1. eBee X mapping drone - Drones | AgEagle Aerial Systems Inc. AgEagle
Aerial Systems Inc. URL: https://ageagle.com/drones/ebee-x/ (date of access:
05.04.2025).

12. The 3 Main Categories of Drones and Their Advantages &
Disadvantages | AgriTechTomorrow. AgriTech Stories, Videos, Articles, Interviews,
Reviews & News | AgriTechTomorrow. URL:
https://www.agritechtomorrow.com/article/2017/10/the-3-main-categories-of-drones-
and-their-advantages--disadvantages/10316?utm_source=chatgpt.com (date of
access: 05.04.2025).

13. GAOTek Hybrid Agricultural Drone Gas-Powered Efficiency - GAO
Tek. Tek Dev. URL: https://gaotek.com/product/gaotek-hybrid-agricultural-drone-
gas-powered-efficiency/?utm_source=chatgpt.com (date of access: 05.04.2025).

14. Ornsin arponpony Agras TS50 Big Assistent Agro Group. Assistent Agro
Group. URL.: https://drone-aag.com.ua/blog/oglyad-ahrodronu-dji-agras-
t50?utm_source=chatgpt.com (mata 3BepuenHs: 05.04.2025).

15. Nemat A. The Ultimate Guide to DJI Agras T50: Features, Specs, and
Pricing. Talos Drones. URL: https://talosdrones.com/blogs/blog/the-ultimate-guide-
to-dji-agras-t50-features-specs-and-pricing?utm_source=chatgpt.com (date of access:
05.04.2025).

16. DJI Agras T50 Spray Drone Specs - Volitant Technologies. Volitant

Technologies. URL.: https://volitantdrones.com/agras-t50-
specs/?utm_source=chatgpt.com (date of access: 05.04.2025).
17. ArpoHoBuHH. OKYIUTBCS 3a CE30H: (epMepu AaKTUBHO OCBOIOIOTH

106



V BceykpaiHCbka HayKOBO-NpakTU4Ha iHTepHeT-KOH(epeHLisi
«HoBiTHi TexHonorii B AlK: npo6nemu Ta nepcnekTuBu BnpoBaaXeHHsA» (M. MonTaBa, 24 yepBHsA 2025 p.)

arpoapoHu — agroportal.ua. AgroPortal.ua. URL:
https://agroportal.ua/publishing/klub-agroeffektivnosti/okupitsya-za-sezon-fermeri-
aktivno-osvoyuyut-agrodroni (nata 3BepHeHHs: 27.03.2025).

18. BacunbkoBcrka K. B., Auapienko O. O., lleninosa T. I1. EdextuBHicTh
arpoIpoHiB B CHCTEM1 TOYHOTO 3emiiepoOcTBa. Arpapsi iHHoBaii. 2023. Ne 17. C.
13-18. URL: https://doi.org/10.32848/agrar.innov.2023.17.2 (maTta 3BEpHCHHS:
08.04.2025).

AHAJII3 CIUIBCBKOT'OCITIOJAPCBKUX MAIIIUH 3 JUCKOBUMHU
POBOYUMHU OPTAHAMMU
Pycaxkos M.P.
3100yBay BUINOi OCBITH
crnerianbHoCTi 208 ArpoiHKeHepis.
JIsmenko C.B.
K.T.H., JIOIICHT, 3aBiayBa4 Kadeapu
arpoiHXeHepii Ta aBTOMOO1ILHOTO TPAHCIIOPTY
[norcenepHo-mexnono2iunull paxyiomem
Tlonmascwkuti OepaicasHull azpapruil yuieepcumem
m. [lonmasa, Ykpaina

JlocnigaMy BCTaHOBJIIEHO, 110 JUCKYBAaHHS IPYHTY Mepe] MOCIBOM JO3BOJISIE
OTpUMATU Kpamll pe3yjibTaTH, HDK OOpOOITOK KyJIbTUBATOPOM. 3’ACYBajOCh, IO
OUCKOBUM  JIYIIMJIBHUK  Kpame Iiapizae Oyp’sHHM, HDK KyJbTHBAaTOp 3
YVHIBEpCAILHUMU CTPUTYATUMM JlallaMU, TOBUIBHINIE 3a0MBA€THCS POCIMHHUMU
3aJIMIIKaMH. AJjie Bepceis, M0 JAMCKOBI JIYIIMJIBHUKY CHJIbHIIIE PO3MYLIYIOTh I'PYHT,
He miarBepaunacsa. Cdepa 3acToCyBaHHS IUCKOBUX JYIIUJIBHUKIB Y CLIBCHKOMY
rOCIIOJIapCTBI 32 OCTaHHI POKU 3HAYHO PO3LIMPHUIIACH, iX CTAJIM 3aCTOCOBYBATH TaKOX
JUISL TIOBEPXHEBOI OOpOOITKY TIPYHTY Ticas 30WpaHHS KyJIbTyp (COHSIIHUKA,
KyKypya3u). JIuckoBi OOpPOHH, IIMPOKO 3aCTOCOBYIOTHCS Yy SIKOCTI MYJIbUyBadiB
rpyHTy. [1] OCOOMMBICTIO IMX MYJIHUYBAYIB €:

- (ppoHTaTILHE ABOPSIHE PO3TANTYBAHHS POOOYHNX OpPTraHiB;

- IHIMBIAyabHE TUIaBatoue 3'€JHAHHS POOOYHMX OpPTraHiB 3 PaMoIo;

- 301JIBIIICHA BIICTaHb MK TUCKaMH B offHOMY psiay (250...300 mm);

- IUCKOB1 poO0OY1 OpraHu MOBUHHI OyTH HE BUPI3HI, a 13 CYLUIJILHUM JIE30M.

O®poHTaIbHE  poO3TalllyBaHHA poOOYMX  OpraHiB  J03BOJIAE  PO3POOUTH
KOMITAKTHIII KOHCTPYKIIi1 JUCKOBUX 3HapsAlb, a IBOPSIHE PO3TAIYBAHHS JMCKIB Y
NOPIBHSHHI 3 JAMCKOBUMHU JyulwibHUKaMu Tuny JIJAI miagBUIIye TEXHONOTIYHY
HaJllHICTh, 3a0e3nedye OLIbII TMOBHE MiJApi3aHHS Oyp'sHIB Ta IPYHTY MO BCIH
mupuHa 00poOITKY.

VY KOHCTPYKIISIX MyJibuyBaudiB HEOOXIAHO 3aBXAW Iependadyatd CHUCTEMY
KOMIIOBaHHS pOOOYMMH OpraHaMu MOBEpPXHI IPYHTY, Tak SK TJMOMHA OOpOOITKY
IPYHTy Tipu JiymieHHi (4...6 ¢cM) MOXKHaA MOPIBHATH 3 Bapiallieio mpodiiro moBepxHi
TOJIA.

Haii6inpm  O6nu3bKy [0 BHUKJIQJACHUX BHUMOT KOHCTPYKIIO MyJbuyBadiB
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MpE/CTaBICHO Ha PUCYHKY 1. 3amponmoHOBaHO MOJEIBHHUM psi MyJIbUyBadiB 0
TPAKTOPIB PI3HOTO KJIACY TATH IMIUPUHOIO 3axBaTy Bix 3,2 M 10 9,2 M. Ha Hux aucku
BCTAHOBJICHI Ha I1HAMBIAYAJIbHUX CHIpAJIBHUX CTiMKaX, $KI 3/JaTHI KOIIOBAaTH
MIKPOHEPIBHICTh TIOJIS 1 TUM CaMHM 3a0€3MEeUUTH HEOOXiAHY SKICTb pOOOTH Ha
MaJuX riuOuHaXx.

1 — nuckoBi poOoui OpraHM Ha IHIMBIAYyaJdbHUX CHIpANbHUX CTIHKax; 2 —
CUCTEMY KOMIIOBaHHS pOOOYMMHU OpraHaMy MOBEPXHI IPYHTY
Pucynok 1. — JluckoBuit mynbuyBau /[M-9,2

OpHak 3acTOCYBaHHSI TUCKIB 13 CYIIJILHUM JIe30M 3a0e3neuyBano O Hailkparie
MOAPIOHEHHS TOKHUBHUX 3aJIMIIKIB, 1[0 OCOOJMBO BAXKIUBO JJIsI MaJIOl TIIMOMHU
00pOOITKY TPYHTY.

Biacranp Mixk ciijiaMmu AUCKIB y 125 MM IBOpsaHUX MysibuyBaviB cepii [AM He
3a0e3neduye miapi3aHHs IPYHTY Ta Oyp'sHIB M0 BCiM MIMPHUHI 3aXBaTy 1, 0COOIMBO, Ha
MaJuX riIMOuHAaX MyJibuyBaHHSA (4...6) cM 3a OJIUH TIPOXIJ.

Ha »xanmp, OaraTo BITYM3HAHMX BHUPOOHUKIB Ha3UBaIOTh BUPOOJIEHI HUMH
JBOPSIIHI JUCKOBI 3HAPAIIS MYJbUyBaJIbHUMU, HE POOJISIYA TIPU LIbOMY PIZHUII MiX
MyJIbUYBaHHSIM (JIyHIeHHSIM) 1 OOpOHYBaHHSM Hl 3a BUXIAHHUMH arpOTEXHIYHHUMH
BUMOTraMH, Hi 32 BUMOTaMH KOIIIOBAHHS penbedy MOJsA, HI 3a BHOOPOM THILY
poboUOTO Oprany.

[nTepec npeacrasisie mymuinbHUK Gpipmu Amazone (OPH) Catros (nuB. puc. 2.).

/ 2 J

1 — cdepuunuii nuck; 2 — enmacTHUHUN TyMmMoBHH nemmdep; 3 - T'yMOBO-
KJINHOBUM KaTOK
Pucynok 2. — JluckoBa 6opona-nyunibHuk Catros pipmu Amazone

[e#t ayumnbHUK 3a0e3MeYeHi TIaAKUMH CHEepUYHUMHU JUCKAMU J1aMETPOM
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460 MM, BCTaHOBJIEHUX OKPEMO KOXKE€H Ha €JacTHYHHUX T'yMOBHUX Jemidepax, sKi
CITY’KaTh JIJI KOMIIOBAHHS pelibe(y MO Ta 3amo01KHOTO MPUCTPOI.

Bucoka kyToBa HMIBUIKICTH JAMCKA 3 BITHOCHO HEBEIMKUM JI1aMETPOM CIIPHSIE
OUIbII 1IHTEHCUBHOMY BIUIMBY Ha IPYHT Ta MOro KpulleHHIO. Belukum ycmixom
KOHCTPYKIIi I[bOr0 JIYIIWJIBHUKA € MOJIUBICTh PETYJIOBAaHHA B3a€EMHOIO
pO3TalryBaHHs PAIB 3aJI€KHO BiJ CTaHy IPYHTY Ta TNIMOMHH HOTO OOPOOITKY.

HaBaHTakeHHsI Ha OQUH AMCK cKiagae Bcboro 70 kr, ame s 30epeKeHHS
SKOCT1 00pOOITKY TPpyHTY OOpOHA-TYIUIBLHUK 3a0€3MeUy€EThCS 3HIMHUM JI0JIATKOBUM
OanmacToM sk omiisl. J{7s KOMIUIEKTYBAaHHS LIUX 3HAPSAb B 3aJIEKHOCTI BiJl IPYHTOBHX
YMOB TPOMOHYIOTbCS KAaTKW PI3HOI KOHCTPYKIII, HAlOUIbII BHU3HAHUM 3 SIKUX €
T'YMOBOKJIMMHOBI KOMIIOBaJIbHI KOTKH [2].

Benuke mommpeHHs |y  CUIBCHKOTOCIOAAPCHKUX  BUPOOHUKIB — HaOyH
yHIBepCalbH1 TUCKOBI O0poHU-TymuiasHuku Py6in dipmu Lemken (OPH) nus. puc.
3.

Wi //z/ 773
7/ ﬁ)
/s //
1,3 — JINCKOBI poboui OpTraHu; 2.4 — HITPUTEb;

5 — KOMiIOBAJILHUM KOTOK
Pucynox 3. — JluckoBa 6opona Py6in 9 600/KU dipmu Lemken (OPH)

B ocHOBHOMY 111 3HapAIs IPU3HAYEHI JIJIs1 OOpPOHYBaHHS Ha rUOUHY A0 14 cwm.
OnHak BOHM TakKOX BIJANOBIAAIOTH OUIBIIOCTI BHUMOT, IO BHUCYBaKOThCA [0
JTYIIUATBLHUKIB.

[InaBaroua cuctema MiJBICKM JUCKIB 10 paMu, HEMIMOOKI BUPI3U MO EPUMETPY
JIMCKa, ABOPSAHE PO3TalllyBaHHs, 30UIbIIECH] KyT aTaky Ta KyT HaXWy AUCKIB BXKE Ha
MIMOWHI 7 CM 1at0Th CYLUIbHE MiAPi3yBaHHS IPYHTY.

[Ipore 3arnuOMOBaHICTE IUX 3HAPSIb 32 YMOB BAXXKHX YOPHO3EMIB Ta 3a
HasBHOCTI BEJIMKOI KIUJIBKOCTI MOXKHUBHUX 3aJIMIIKIB HemocTtaTHs. J[ig iX SKICHOI
poOoTH TmTOTpiOHA pETeNbHIMa MIATOTOBKA TOJNsA Tpu 30UpaHHI KYyJIbTYpH
MOTIEPETHUKA.

3 mepexoJoM Ha MiHIMaJbHY TEXHOJOTII0 OOpOOITKY TIPYHTY Ha BEIUKUX
MJI0MIaX MoTpeda y AUCKOBUX pOOOUYUX OpTaHax Pi3KO IiBUIIMIACS.

Ile#t mepexin Ha HOBY TEXHOJIOTIIO MIATOTOBKU IPYHTY MHOCTY>KUB NPUBOJOM
NOSIBU TPUHIIMIIOBO HOBUX Y TEXHOJOTIYHOMY Ta KOHCTPYKTMBHOMY BHKOHAHHI
JTUCKOBUX OoOpiH. SKIo paHime AUCKOBI OOPOHM 1 JYHUIMIBHUKH BHUITYCKAJIHMCS
NPAKTUYHO OJIHUM 3aBOJIOM, TO BXKE€ JIMILIE ChOTOAHI iX BUITYCKAIOTh KUJIbKA JIECATKIB
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HEBEJIMKUX IM1IPUEMCTB.

Bonu ©Ha VYkpaiHCbKOMYy pHHKY CTBOPIOIOTH JIOCTOMHY KOHKYPEHIIIIO
npeAcTaBiIeHUM OOpOoHaM 3apyOiKHOTO BUPOOHUIITBA.

Oco0JMBICTIO HOBOT'O TIOKOJIIHHS JTUCKOBHX OOpIH € BCTAHOBJIEHHS KOXHOTO
poOoYoro opraHy - JHMCKa Ha OKpeMiil CTIHIl Ta MOro HaxXuj OO0 BEPTUKAIbHOT
IJIOIIHUHM, SIK Y TUCKOBHX ILTYTiB [3].

[Ipu 1bOMy IMCKHU PO3TALIOBYIOTHCS (POHTANBLHO KUIbKA PSI/IIB HA MOTEPEUHUX
Oasikax. [;mes BCTAHOBJIEHHS IUIOCKUX IMOXMIIMX JTUCKIB HAa OKpEeMHX CTiiikax Oyia
NepeBipeHa HAyKOBO-JIOCTIAHUM 1HCTUTYTOM MeXaHizamii Ta enekTtpudikamii
cipchKoro rocmogapersa (M. ['meBaxa Ykpaina).

OTpumani pe3yJbpTaTH MOKa3ajlyd BUCOKY PE3YyJbTAaTUBHICTh 3 yCIX OCHOBHUX
arpOTEXHIYHUX PE3YJIbTATIB.

B nanuii yac Ha miAnNpUEMCTBAX BUPOOJISIETBCS BEJMKA KIUIBKICTh JUCKOBUX
OOpiH, IO TPUHIMIIOBO Majo BIJIPI3HSIOTHCS OJIMH BiJI OJHOrO. AJje iX MOXKHa
PO3AUTUTH HA TPYIH 32 TAKUMH

napaMeTpam:

- 0OpoHU OaTapeiHOro TUITY Ta HA 1HJIMBIyalIbHUX CTIMKAX;

- OOpOHH HaBICHI Ta HaIBHABICHI,

- 32 KUTBKICTIO psifiB (2-X, 3-X Ta 4-X psijiHi);

- 33 CIOCOOOM 3'€THAHHS pOOOYUX OPTaHIB 10 paMH (3KOPCTKE Ta IJIaBaI0Ye);

- 32 TUIIOM paMu OOPOHU - J)KOpCTKa LIJIbHA pama Ui IMHUPUHH 3aXBaTy 10 4-x
METpIB Ta CEKLIHA - TP MHUPUHI 3aXOIUICHHS OLbIIe 4- X METPIB.

BuchnoBok. [IpoBenennii aHaui3 TEXHIYHUX XapaKTEPUCTHUK
CUIBCHKOTOCTIOAAPCHKUX MAIIUH 13 JUCKOBUMH POOOYMMH OpraHaMu CBIAYUTH IPO
iXHI BUCOKI €KCIUTyaTalliHI MOKa3HUKH 32 YMOBU ONTUMAJILHOTO MiI00pY T€OMEeTpli
JUCKIB (IlaMeTpa, KyTa BCTAHOBJIEHHS, (pacoHHOi (opMH) BIAMOBIAHO JO THUITY
IPYHTY Ta arpOTEXHIYHUX BHMOT.

JlocmipkeHHsl BIUIMBY KOHCTPYKTHMBHUX IIapaMeTpiB JHCKOBUX PpOOOUYHUX
OpraHiB Ha pO3MYLIyBaHHS Ta 3pI3aHHA POCIMHHUX PELITOK TOKa3auo, o
MIJBUIIEHHS KyTa aTakKd JUCKAa Ta 3aCTOCYyBaHHA KOMOIHOBAaHUX MPO(DINIIB CHpuUse
3MEHIIEHHIO TATOBOTO OMOpPY M TMIJABUIIEHHIO SKOCTI OOpOOITKY TIpYyHTy 3a
30epeKCeHHS CHEProBUTpAT Ha piBHI He BuIie 10 % Bijg HOpMAaTUBHUX ITOKA3HUKIB.

BcranoBineHo, 1o  3acTOCyBaHHS ~ aMOPTHU3YIOUMX  MIJBICOK  Ta
TiIPOTIHEBMATUYHUX JAEMI(EPHUX CHUCTEM T[O3UTHBHO BIUIMBA€ HAa TOYHICTh
NIATPUMaHHS TJIIMOWHU OOpOOITKY 1 3HM)KY€E JUHAMIYHI HAaBAaHTAXKEHHS HA pamy
arperary, 10 MPOAOBXYE TEPMIH CIY>KOM SK MAIIMHHOIO Iaci, TaK 1 OKPEMHX
JIMCKOBHX €JIEMEHTIB.

[TopiBHsAIBEHUI aHali3 €(EeKTHUBHOCTI PI3HUX CXEM BCTAHOBJIEHHS IHCKOBHUX
CeKINN (oaHOPSAAHI, ABOPsAHI, V-10ai0H1) NMpoAeMOHCTpYBaB: V-mo1i0HI arperaTu
32 OJHAKOBOi TMOTY>KHOCTI TpakTopa 3a0e3medyloTh HaillKpalle 3aropTaHHs
POCIIMHHUX PEIITOK Ta BUPIBHIOBAHHS MOBEPXHI IPYHTY, TOJI1 SIK OAHOPSIHI TUCKH €
O1TbII eHeproe()eKTUBHUMU Ha JIETKUX IPYHTaX.

HeBig’eMHMM acnekToM MiJBHINEHHS MPOAYKTUBHOCTI Ta €(QEeKTUBHOCTI
MAIIMH 13 JUCKOBUMH pOOOYMMH OpraHaMU € 3aCTOCYBaHHS CUCTEM MOHITOPHUHTY Ta
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aBTOMATHYHOTO PETyJIIOBaHHS IITMOMHU 00pOOITKY B pealbHOMY Yaci, IO J03BOJIsE
ajgantyBath poOOYMi mpolec A0 3MIHHUX YMOB IMOJISI Ta YHUKATH 1CTOTHUX
BIIXUJICHD BiJ] 33JIaHUX TEXHOJIOTIYHUX ITapaMeTpiB.

[TonaneIn gochiKeHHs] MalOTh OyTH COPSIMOBaHI Ha PO3pOOKY KOMOIHOBaHHMX
JMCKOBUX POOOYMX OpraHiB i3 3MIHHUMH TNPOGUIAMH Ta I1HTErparfilo eJIeMEHTIB
MITYYHOTO 1HTEICKTY IS MPOTHO3YBAHHS ONITUMAJIBHUX PEXXUMIB pOOOTH arperaris,
IO COPUATAME 3HWKEHHIO €HEPTOBUTPAT 1 MiJBUIICHHIO SIKOCTI 00pOOITKY IPYHTY.

[lepenik BUKOPUCTAHUX JXKEPEIT:

1. Pycin O. M., Jlsmenko C. B. Anam3 ¢akropiB, 1m0 BIUIUBAIOTh Ha
BUKOHAHHS TEXHOJIOT1YHOi omeparii aymieHHs crepHi. HoBiTHI TexHosorii B
arpoiHKeHepii: mpoOJieMH Ta MEpPCIEeKTUBU BIpoBapkeHHs: MmaTtepianu 11 Beeykp.
HAyK.-TIPAKT. 1HTEpHET-KOH(., 2-3 yuepBHs 2022 p. [lonraBa: TIJIAY, 2022. C. 106-
109.

2. Boiitiok /I. Cinbebkorocnonapchbki Mamuuu: Hapd. moci0. / Boittiok 1.1,
AmnickeBuu JI.B., Bonsacekuit M.C. , Maptumko B.M. , I'ymentok 1O.O. Kuis:
«Arpoocsita», 2017. 180 c..

3. Kpapuyk JI. HaykoBo-BUTIpOOYBaIbHI HOCHIIKEHHS CLUIBCHKOTOCIIONAPCHKOT
TEXHIKH 1 TEXHOJIOT1M: PO3BUTOK 1 IuBepcuikailis (KOJEeKTUB aBTopiB) / 3a pea. B.
KpaBuyka; MiHICTEpCTBO arpapHOi MOJITHKA Ta MPOJOBOJIBCTBA Y KpaiHU;
YxpHAIIBT im. JI. Ioropinoro. Hocmigauueke, 2018. 240 c. ISBN 978-617-657-
042-4..

3. Jlamenko C.B., Jlsmenko C.C.. IIpoekTyBaHHA TOPCIOHHO-YIapHOIO
po3mylryBaya TPYHTY. MexaHiKO-TEeXHOJIOTTYHE OOTpyHTYBaHHS
eHeprosoepirarouoro 3aco0y mis 0e3nojauueBoro oOpoOITKYy IPYHTY B YMOBax
[TonraBcekoro periony. Monorpadis 2-e Bua. [lepepobiiene 1 qonoBuene. [lonTasa:
[IIT «Actpas», 2024. 204c. Ym. ap. apk. 12,2. (2,44 aBTOpPCHKOro apkKyiia Ha
CIIBaBTOPA). ISBN 978-617-8231-72-9.
https://drive.google.com/file/d/1tALZEY gKAcfDPQaiAuysy890koAF4r6d/view

IMPOEKTYBAHHSA HOPMH ITOJIUBY I KIJIBKOCTI BET'ETAIIHMHUX
IMOJINBIB HA KYKYPY /31
Cepamwok 1.O.
3100yBayka BUIIOT OCBITH
cnenianbHocTi 208 ArpoiHKeHepis.
JIsmenko C.B.
K.T.H., JIOLIEHT, 3aBi/lyBay Kadenpu arpoiHxeHepii
Ta aBTOMOOUIBHOTO TPAHCIIOPTY
Inorcenepro-mexnono2ivnuu ghaxyiemem
Ilonmascvkuti Oeporcasruti acpapHuil yHisepcumem
m. [lonmaea, Ykpaina

B pesynbrari  ompaioBaHHS ~ TEOPETHMYHUX  PO3PAXYHKIB  TEXHOJOTIT
KPAIUIMHHOTO 3pPOIIyBaHHSA KyKypyA3d Ha 3€pHO: ONTHMAajbHE 3HAUEHHS BIACTaHI
MDK KpamneabHUIIMH Ha 3pOIIyBaJbHIM  CTPIULll 3HAXOOUTHCS B  MEXKax
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L =0,475...0,525u , onTUMalIbHE 3HAYCHHS BOJOBHIIMBY OJHI€T KpAaeIbHUIl CTAHOBUTH

q=1,45...1701/ 200, Tpu LUX ONTUMAIBHHUX ITapaMeTpax CepeaHs IIOJIMBHA HOpMa
3pOIIYBaHHS KYKYPY/3U Ha 3epHO 3HAXOJUTUMETBCS B MeXkax N = 63,60...64,36:° / 2a,

10 € OIITUMAaJIbHUM 3HAYCHHAM.

JlokanpHE 3BOJIOKEHHSI IPYHTY (IuB. puc. 1.) mpW KparuIMHHOMY 3pOIIEHHI
J03BOJISIE ORI paIlioHaTFHO BUKOPHUCTOBYBATH BOJY 1 3MEHIIUTH CEPEIHBOI000BE

CIIOKUBaHHSA Bou [1].

[TonbOBUMM JTOCHIIPKEHHSAMH BCTAHOBJIEHO, IIO CYTTEBUI BIUIMB Ha PEXKUM
KPaIruIMHHOTO 3pOIIYBAaHHSA KYKYpPYA3U Ha 36pHO CTAaHOBUTH PIBEHb IMepe]] MOJIUBHOI

BOJIOTOCTI IPYHTY JIUB. Ta0I. 1.
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Pucynox 1. — I'muOuHa 3M049yBaHHS KYKYpY/I3U

Tabmuua 2.1. — Pexum  KpamiuHHOTO  3pOILIyBaHHS  Ta

cyMapHe

BOJIOCTIOKMBAHHS 3€PHOBOI KYKYpYA3U B 3aJ€KHOCTI BIiJ PIBHS Iepej] MOJUBHOI

BOJIOTOCTI IPYHTY

£ = E [Mpupict
o - S § g yPOKaHHOCTI
= = < S % 5
5 = & | 3 2 5
% = g 5 s 8 E E <
= ﬁ < g( o> g "‘2 5=
= 2 = o #| a g T
S X = 0
% é § Oi) § ;’: T/Ta %
= 2 7| g =
) = -
g1& |3
o
bes
- - 2960 | 5554 | 6,33 - -
3pOLTYBaHHS
70% 12 | 2700 | 5532 | 5494 | 10,07 | 4,74 88.9
80% 24 | 3960 | 6811 | 447,5 | 15,22 | 9,89 185,6
90% 47 | 4465 | 7342 | 4234 | 17,34 | 12,01 | 2253

3 tabmumi 1., MOXHa 3pOOUTH BHUCHOBOK, IO 13 30UIBIICHHSM IIOJUBIB Bij
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«HoBiTHi TexHonorii B AlK: npo6nemu Ta nepcnekTuBu BnpoBaaXeHHsA» (M. MonTaBa, 24 yepBHsA 2025 p.)
MOMIPHOTO pexkuMy 3pornryBaHHs — 70% no HalinTeHcuBHIMOTro — 90% 3pocTaoTh
BIJITOBIJTHO 1 3pOIIyBaJIbHa HOpMa MOJIUBY Ha 65% 1 ypokaliHicTh Maiixke Ha 72%. A
11€ CBITYUTH, PO T, 110 1 BUTPATH HA MOJIUB 3POCTATUMYTh CYTTEBO. [2]

Otmxe, 3HAYCHHSA IIOJUBHOI HOPMHM JUIS YMOB PErioHy, Ta KIUIbKOCTI
BEreTalllifHUX TIOJIMBIB, BCTAHOBIIOEMO Y BIJAMOBIIHOCTI /10 rpadika MOJUBIB JIMB.
puc. 2.

M[ ﬁ[//‘ Tpatens | Yepbens | /unens | Ceonenwms | Bepecens| Xabmens
fekady 712 1211\ 2132|7213\ 71212|112|3 1|23

posBimassg xiow kimox  |Monoswa cmuzncms

N

L/g/ﬁ/”./ﬁ/[ 1Tl ﬁg / \[mm/m 2040 50%
cmpecy bid Pains \
HECITIOY! ﬁUﬁU . y \ﬁaﬁﬁa CMU2ACms
— /100000 ]

k=L TM/ETP_ o oiloslarosus| 15| ro lus|r[osos [oe] | |

i | B omubams Habows ma dospbianes,
Lmadl) po0umky | Gt | g [ PEe B0 D IR Ao

/70/77[0@55 y ﬁgﬁ/ Huha  (epek Bucora (radava
Jaknaderns Bpoxan |z | Eii | el s
/DUjU/( 1700 yXU Huzekue [EﬁE’ﬁ/-//i]; B"f%; 55%(”” [EﬂEﬁHfi]l Huzokud
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L o o]

Pucynox 2. — I'padik monmBiB KyKypy/JI31 Ha 36pHO
[Ipn HamamrTyBaHHI CHCTEMH KpPAIUIMHHOTO 3POIIYBaHHS 3 BHKOPHCTAaHHSIM
BU3HAYEHUX ONTUMAJIBHUX TapamerpiB L =0,475..0,525u, ¢=1,45...1,701/200,

HEOOX1AHO OTPUMYBATUCS PO3p00IEHOr0 rpadiky MOJMBIB KyKYypYy/I3U Ha 3€pHO Ha
MpOTs31 MepioAy BereTanli 13 CEpelHbOI0 TMOJIMBHOI HOPMOKO 3a OJWH TOJIHMB B
Mexax N =63,60...64,36:° / 2a iuB. Ta0m. 2.2.

Tabmumsr 3. — TlpoexkTHi maHi JUIsi  PECypCO3ao0IajuBOi  TEXHOJIOTIT
KPAIUIMHHOTO 3pPOIIYBAHHS KYKYPYJI3U Ha 3€pHO

Cxema ciBOu KinpkicTh BereTaiiliHux IOJIMBIB,

mT.

3
[lonuBHa HOpMa M /ra

70+70x15 cMm 64 19

3 METOW JOTPUMAHHS PECypCO3aolayIMBOI  TEXHOJIOTi  KpParIMHHOTO
3pOIIYBaHHS KYKYpyJ3ud Ha 3€pHO, PEKOMCHJIOBAHO JOTPUMYBATHUCS IPOCKTHUX
naHux Taou. 3. [3]

BucHoBoKk.

1. ObtpyHnmysanHs HOpMU NOJIUBY

Po3paxoBaHi onTUMalibHI HOPMH TMOJIUBY ISl KYKYpYI3U BereTauiifHOro
nepiozy, 10 BIAMOBIIAIOTH 1 BOJOCIIOKUBAHHIO HA OCHOBHUX (PEHOJIOTIUHUX (ha3ax.
30kpema, HAOUTBII KPUTUYHUMH € a3y KyU[IHHS—O JTUCTKIB, I[BITIHHS Ta HaJUBY
3epHa, KOJIM PEKOMEHJJ0OBaHA HOpMa MOJUBY CTaHOBUTH 450—550 M?/ra 3a nukit s
3a0e3MeUYeHHs] MaKCUMAaJTbHOT TIPOTYKTUBHOCTI POCIIUH.

2. Kinvxicmo 6ecemauyitinux noausis
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s nocsirHeHHs 0ajJaHCOBAHOTO BOJHOTO PEXHUMY IPYHTY W YHUKHEHHS SIK
MOCYXH, Tak 1 3a00704YyBaHHS, TOIIHPHO MPOBOAWTH 5—6 BETETAlIMHUX IOJUBIB.
Po3nozin nmoanmBHUX 3ax0/iB MO (ha3ax PO3BUTKY CUIbCHKOTOCIOIAPCHKOI KYJIbTYpHU
JI03BOJISIE PIBHOMIPHO MIATPUMYBATH ONTHUMAIBHHUI BOJIOro3amnac y KOpeHEeBMICHOMY
mapi i MiHIMi3yBaTH BTpaTH BOJHU Ha Mepexij] y TIIUOII TOPU30HTH.

3. Egexmusnicms 6o0okopucmysanms

3anponoHOBaHa  MOJIEAb  MOJUBHOTO  PEXHUMY  CIPHUSE  MJBUIIECHHIO
BOZIOKOpUCTYyBaHHA Ha 15-20 % TOpIBHSAHO 3 TPaJAMIIMHUMU MPAKTUKAMH, IO
3YMOBJICHO a/IallTalll€l0 HOPMU MOJKBY 10 (PaKTUYHOI MOTPEOU POCIIUH Ta TUHAMIKU
BOJIOTOCTI I'PYHTY BIPOJOBK BEreTaii.

4. Bnaue Ha ypoxcauHicmo

3actocyBaHHA IU(EpEeHUIMOBAHUX HOPM IOJMBY B KPUTHUYHI (a3 PO3BUTKY
KyKypyZ3u 3a0e3nedye MIJBUILEHHS CEepeaHbOl BpoxkailHocTi Ha 1,2-1,5 T/ra, a
TaKOX MOKpaIllye SIKICHI MOKa3HUKH 3€pHa (BOJIOTICTh, CyXHUH 3aJIUILIOK).

5. Exonomiuna 0oyinbHiCmb

BrnpoBamkeHHs! po3p0o0siIeHOr0 MOJUBHOTO rpadika J03BOJISE€ 3HU3UTH BUTPATH
BOJHUX pecypciB Ta eHeprii Ha 10—12 %, mo poOUTh cUCTeMy 3POIICHHS OLIBII
peHTa0eNIbHOIO 32 BIJICYTHOCTI BTPAT y BPOXKANHOCTI.

6. Pexomenoayii wjo0o npakmuyroi peanizayii

st 3abe3neyeHHs €(GEKTHUBHOCTI peaiizailii 3amporoHOBAaHOT METOJIUKH
HEOOXITHO BUKOPUCTOBYBATH CY4YacCHI CHCTEMH MOHITOPUHTY BOJIOTOCTI TPYHTY
(IaTyukH, TEH310METPU) Ta aBTOMATHU30BaH1 3acO0M KepyBaHHA nojavero Boau. Lle
M1JBUIIUTH TOYHICTh TOJIUBY Ta aIAlITUBHICTh CUCTEMH JI0 3MiH MTOTOJHUX YMOB.

7. Ilepcnexmusu nodanbuiux 00CaioHceHb

JIOLUIBHO TTPOJOBAKUTH JAOCTIIPKEHHS 3 ypaxyBaHHSAM BapiaOeabHOCTI KIIMaTy
(3MiHa  TeMIepaTypHO-BOJIOTICHUX  PEXHMIB) Ta  BIPOBAaJUTH  €JIIEMEHTU
MOJICJIFOBAaHHSI HAa OCHOBI NMPOTHO31B MOTOJAM JJII KOPUTYBaHHS HOPM 1 rpadikiB
MOJIUBY B PEXKUMI pEAIbHOTO Yacy.

Ilepenik BUKOPUCTAHMX JKepeJI:

1. JIsmenko C.B., Pebpo B.O. OcoOauBocTi BUpOIIyBaHHS KYKypyI3W Ha
3epHO B yMOBax 3porryBaHHs [: Marepianu CTyIeHTChKOI HayKoBOi KOH(bepeHTIIi
[TontaBchkoi mepxaBHOI arpapHoi akamemii, 13 TpaBus 2021 p. Towm II. ITonTaga:
PBB IIJIAA, 2021. C. 136-139.

2. Pomamenko M.I. Cuctema KparauHHOTO 3POIICHHS: HAaBYAIBHUI MOCIOHUK
/ B.1. Jauenko, .M. Ononpienko, O.I. IlleBener 3a pen. Axagemika YAAH M.IL
Pomamenka. Iuinponerpocek: OO0 I[TK® «Oxcamut-texct», 2007 175¢..

3. JIsmenko C.B., Ilaganka B.B. IIpoekTyBaHHs TE€XHOJOTIYHUX IPOLECIB B
pocnuHHULTBI. HaByanbHuN MOCIOHWK. [TEKCT]|: HaBYaJIbHUWA MOCIOHUK 2-€ BH.
[Tepepobnene 1 nonoHeHe. [TonTasa : I1I1 «Actpas». 2025. 228 c. ISBN 978-617-
8466-14-5
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MNJIACTUYHE JE®OPMYBAHHA IIPU BITHOBJIEHHI
OUJITHAPUYHUX JETAJIEHR
®enin B.O.
37100yBay BUIIOi OCBITH TPETHOTO (OCBITHHO-HAYKOBOTO) PIBHS,
Ilonmascwkuti OepaicasHull azpapruil yHieepcumem
m. [lonmasa, Ykpaina

Hapo6iTok  CLIbCHKOTOCHIOAAPCHKOI TEXHIKM 0 KamiTAIbHOTO PEMOHTY
3aJIeKUTh HAacaMmIepe] BiJ 3HOCOCTIMKOCTI JeTajei 1uX MamuH. AJie, BAKIUBUAM €
TaKOX Te€, IO Ti JETall, SIKi HAaHOUIBII MIBHUIKO 3HOIIYIOTHCS, BU3HAYAIOTH PECYPC
BYy3JIa, UM MAIlIMHU B LUIoMy [2,3].

Tomy, HOCHIDKEHHSI Cy4acHMX METOJIB BIJHOBJICHHS 3HOLIEHUX JeTajei
MAIIUH 3 METOI0 TTPOJOBKEHHS TEPMIHY €KCIUTyaTallli MallluH € JTy>Ke aKTyaJIbHUMH.

Croco6iB  BITHOBJICHHS 3HOIICHUX Je€Tajlel MaliuH B CydYacHIM ramysi
TEXHIYHOTO CEpBICY 3acTOCOBYyeThcs Oararo [1,2], ajme He yci 3 HMX BHUPIIIYIOTh
3aBIaHHs 30UIBIIEHHS 3HOCOCTIMKOCTI Ta JOBIOBIYHOCTI KOMILIEKCHO.

JliteparypHi JKepena MICTATh BEIUKY KUIBKICTh POOIT, IO NPUCBSYECHI
MIJBHUIICHHIO HAAIHHOCTI MAIllMH Ta 3HOCOCTIMKOCTI iX Jerajieid. Y mpausx TaKux
HayKoBIIiB, ik AHUToBUY B.S1, Aynin B.B., Monoguk M.B., Boiitiok B./l., Haymenko
O.A., Ta 1HIKUX cHOpMyIHLOBaHI TEXHOJOTIYHI OCHOBH IIJIBUIICHHS JIOBTOBIYHOCTI
JeTaneu.

TexHOJIOTIYHI MOXJIMBOCTI MIABUILNEHHS HAAIMHOCTI ClILCHKOTOCIOAAPCHKOI
TEXHIKA Cy4YacCHOI Tally3l TEXHIYHOIO cepBicy MIMPOKi. [lepeBakHO 3aCTOCOBYIOTHCS
crnocoOu 3MIIIHEHHSI TTOBEPXOHb, 30KpEMa: TEpPMIYHA Ta TEPMOMEXaHIUYHYy OOpoOKa,
MOBEPXHEBE IUIACTHYHE 3MIITHECHHS Ta 1HIIII.

PosrasitHeMo MOXJIMBOCTI IUIACTUYHOTO JeOopMyBaHHS B 3aCTOCYBaHHI SIK
BIJIHOBJIFOYOI Ta  3MIIHIOIOYOT OOpOOKM  3HOIICHUX IOBEPXOHb  JCTajcil.
Buxopucranns miactuyHoi AedopMmaliii J03BOJIIE OTPUMATH MOKPAIEHI MOKA3HUKH
MOBEpXHEBOTO mmapy [1].

HaBanTaskeHHs, sIK1 TiIOTh Ha ACTaJl Ta iX €JIEMEHTH, IBJISIOTH COO00I0 cHJIM a0o
napu cwi (MomeHTH). HaBaHTakeHHS MOXyTh OYyTH SK CTaTHYHUMH, TakK 1
JTUHAMIYHUMU. PO3rIsiHEMO YMOBHU MIITHOCTI TOBCTOCTIHHOTO IUJIIHIPUYHOTO 3pa3Ka
IiJ] J1€10 BHYTPIIIHBOrO TUCKY [1]. Po3paxyHKOBI HaBaHTa)KE€HHS BU3HAYalOTHCS B
3QJIEKHOCTI BiJT YMOB pOOOTHM MallMHU, a caMe: 3a HOMIHAJIBHUM 3HAYCHHSIM
MOTY>KHOCTI, BJIACHOT Baru, CHJI 1HEPIIii, KyTOBOI IBUJIKOCTI OKPEMUX JeTajeH 1 T. 1.

[ToposXHUCTI TWIIHAPUYHOI (GopMH AeTaml Mif JI€I0 TPUKIAJEHUX J0 HHUX
30BHIIIHIX CWJI Y Till UM 1HIIN Mipl 1e@opMyIOoThcs, TOOTO 3MIHIOIOTH CBOi PO3MIpH
a6o dopmy, abo 1 Te ¥ 1HIIIE OTHOYACHO.

BingHowieHHs ¢, = A5 ¢ CEPENHBOIO JITHIMHOIO JTe(hopMaIri€ro.

S

IIpy 3MEHILEHH] TOBXHMHHU BIIPi3Ka $ B MEXi oTpuMaemo lim ¢ = g,

S
ne As BeIM4YMHA - JIiHIHHA qedopMaliis y MeBHIA TOYII.
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BryTpimHi cunu (CHIM MPY>KHOCTI), 0 BUHUKAIOTH B MAJTIHAPUYHINA TeTal i
T€I0 HaBaHTA)KCHHS, BBAKAEMO CHJIAMH, SIKi O€3MepepBHO PO3MOAICHI Y MaTepiali
JeTain.

Otxe, po3rsigaeMo AeTaldb HWIIHAPUYHOT (HOpMH B IWIIHAPHYHIN CcHCTeMI
KOOPAWHAT 7, j, z IpU il BHYTPINIHBOTO HANpPYXKEHHS P, AKi € 0CECHMETPUIHUM
HaBaHTAXEHHSM 1 B3JIOBXK OCI Z € MOCTIMHOI BeIuunHO (puc. 1) [1].

PanianpHe mepemilieHHs JOBUTBHO B3ATil TOYKH MO3HAYMMO 4epe3 u. Benmnunna
U B JaHOMY BHUTIAJIKY € (DYHKIIIEIO TUTBKH BiJ] TOTOYHOTO pajiyca 7.

— [

N p

—_—

(RAARARRASRARRERL
L

0

Pucynok 1 - Cxema aii BHyTpilIHIX cui P,

[To3HauaeMo e, 1 € BIJHOCHE NOJOBXKEHHS B LWIIHAPI B pajialbHOMY Ta
OKpY’)KHOMY HaIlpsIMKy 1 BHCIOBUMO iX uepe3 mepeMimieHHs u. PosrisHemo
eJIeMEHTapHUI BiIP130K AB = dr, BUAUIEHUN B pajlaIbHOMy HANpSIMKY JI0 Ta IMiclis
HaBaHTAKEHHA LUTIHApPA (pHC. 2).

Haiibinbe 3HaueHHs Hampyra s; NpuilMae mpu 3HaueHH1 » = d/2, TOOTO Ha
BHYTPIIIHBOMY KOPJIOHI WiIiHApa. OTxe, y Mipy 301IbIIIEHHS BHYTPIIIHHOTO TUCKY B
IJIACTUYHHUM CTaH OyayTh CIIOYATKY MEPEXOJUTH BHYTPIILIHI, & TOTIM 1 O1IbII OJIM3bKI
710 30BHIIIHBOTO IIapU MaTepiaiy.

JIns BU3HAYEHHSI 3HAYEHHS THUCKY, NMPU SKOMY IIapyW Ha BHYTPIIIHIA Mexi
ouiIiHApa, TOOTO mpu r = d/2, NepexoAsTh Yy IMIACTUYHHM CTaH, CKOPUCTAEMOCSH
YMOBOIO IJIACTUYHOCTI. Y MIpYy MOJAJbIIOr0 3POCTAHHS BHYTPIIIHHOIO THUCKY 30HA
IUIACTUYHUX JAedopMaiiid  BiJl BHYTPINIHBOI TOBEPXHI TMOIIUPIOETbCS B  OIK
30BHIIIHBOI TOBEPXHI.

116



V BceykpaiHCbka HayKOBO-NpakTU4Ha iHTepHeT-KOH(epeHLisi
«HoBiTHi TexHonorii B AlK: npo6nemu Ta nepcnekTuBu BnpoBaaXeHHsA» (M. MonTaBa, 24 yepBHsA 2025 p.)

[icng e
Habarmaxesns B -

HABaHITaX oHHA
[lcag / \
Habrmaxens / N il

Pucynok 2 - EneMentapuuii Biipizok AB 10 Ta Mmiciisg HAaBaHTaKCHHS

JUisi BUMAnKy, KOJM BECh NONEpEYHUM IMepepi3 OOOJOHKH 3HAXOAUTHCS B
IJJACTUYHOMY CTaHi, pO3IJISTHEMO YMOBY PIBHOBArd 1 yMOBY INTACTUYHOCTI.

Benuuuny BHYTPIIIHBOTO THUCKY, IIPH [Ili SIKOTO BCSI O0OJIOHKA NMEPEXOAUTH B
MJIACTUYHHUM CTaH, mo3HauyuMo P, = Ppp. 3HauenHs Pp BU3HaUMMO 3 popMyiu:

o D
p,=2%21n"
1P \/§ d D) (1)

ne 0, - MeXa TeKy4OCTI;

D — 30BHiNIHIN g1aMeTp;

d — BHYTpIlLIHIN J1aMeTp.

Pe3ynbrat Hammx MiApaxyHKIB BEJIMYMHUA BHYTPIIIHBOTO TUCKY, IIPU SIKOMY
BCsSI 000JIOHKA MEePEXO/IUTh B IUIACTUUHUN CTaH NPUBOAMMO y Tabmuui 1 Tta OymyemMo
aiarpamy BHYTPILIHIX 3ycuib (pHc.3).

Tabmuusg 1 - 3nayeHHs: BHyTpimHbOr0 THCKY, MIla

Hiametp HiameTp BHYTpilIHIN, MM

3°BH$;HM’ 30,20 30,25 30,30 30,35 30,40
49,990 4,07363 4,06026 4,04691 4,03358 4,02028
49,985 4,07282 4,05945 4,04610 4,03277 4,01947
49,980 4,07201 4,05864 4,0529 4,03197 4,01866
49,975 407121 4,05783 4,04448 4,03116 4,01785
49,970 4,07040 4,05703 4,04370 4,03035 4,01704

117




V BceykpaiHcbka HayKOBO-MpaKTU4yHa iHTepHeT-KOHdepeHLUis
«HoBiTHi TexHonorii B AlK: npo6nemu Ta nepcnekTuBu BnpoBamxeHHs» (M. MonTaBa, 24 yepBHA 2025 p.)

4,08

4,07
=
s 4,06 W 30BHiWHI giameTp 49,99
E 4,05 m 30BHiLHii AiameTp 49,985
=
'% 4,04 #-30BHiLWHIN giameTp 49,98

4,03 30BHiLWHI% giameTp 49,975

4,02 30BHiLWHIV giameTp 49,97

4,01

4
3,99
3,98
30,2 30,25 30,3 30,35 30,4
BHyTpiliWHiK giameTp, mm

Pucynoxk 3 — Jliarpama BeIMYMHU BHYTPIIIHIX 3YCUIIb

OTxe, NABUIICHHS 3yCUJISl BHYTPIIIHBOTO THCKY, M1 II€I0 SIKOTO BCSI TOBEPXHS
HAJTHAPUYHOTO CTAJBHOTO 3pa3Ka MEepeXOo/IUTh B MJIACTUYHUNA CTaH Ma€ MPAKTUYHO
JHIAHY 3aJIeXKHICTh BiJl TOBIIMHU CTIHKU 3pa3ka. lleli BUCHOBOK Ma€ 3HAY€HHS Y
pO3paxyHKax PEeXHUMIB IUIACTUYHOTO JePOopMyBaHHS (po37adi) 3HOIICHUX JeTajeH
MATHAPUYIHOT (OPMHU.

CnucoK BUKOPUCTAHUX JAKepeJt

1. MexaHika  TpOMEciB  XOJOJHOTO  IUTACTHYHOTO  JeOpMyBaHHS
BiCECHMETPHYHUX 3ar0TOBOK 3 TIIyXUM OTBOpoM: MoHorpadis / B. A. OropoaHikos,
L. 1O. Kupuug, B. €. [lepnos. Binnuusa: BHTY, 2015. 164 c.

2. Effect ofvibrationtreatment onincreasing thedurability oftillage
equipmentworking bodies/Anatolii Dudnikov, Olenalvankova, Oleksandr Gorbenko,
Anton Kelemesh// Eastern-European journal of enterprisetechnologies. 2/1 (110)
2021 C. 104-108. DOI: 10.15587/1729-4061.2021.228606

3. IBankoBa, O., B. baprom, 5. O6uwuii, 0. Kucine. «BigHoBieHHs
3HONIICHHUX JIeTajlel CLIbChKOTOCIOAPChKOT TEXHIKU MIACTUYHUM Je(OpMYyBaHHIM.
Modern Engineering and Innovative Technologies, Bumn. 1, Bum. 25-01, JIrotuit 2023,
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AHAJII3 KPUTEPIIB EOFEKTUBHOCTI POBOTH ITIPUBOJY
3EPHO3BHUPAJIBHUX KOMBAWHIB
XBocTeHko Amutpo BasieHTUHOBHY
37100yBay BHIIOi OCBITH,
I'opoenko Ouekcanap BikropoBuy,
KaHIUJAT TEXHIYHUX HAYK, JTOIEHT,
TOTICHT Kadepu arpoimkeHepii Ta aBTOMOOUTEHOTO TPAHCIIOPTY,
Ilonmascwkuti 0eparcasHuli azpapruil yHigepcumem

VY cydacHHUX yMOBaxX pPO3BUTKY arporpOMHUCIOBOTO0 KOMIUIEKCY ITiABUIICHHS
€(DEeKTUBHOCTI CUILCHKOTOCIIOAAPCHKOI TEXHIKM € OJHUM 13 KIIOYOBUX UYWHHHKIB
3a0e3MeUYeHHs] BUCOKUX BpOKaiB Ta 3MEHIIECHHSI BUTPAT HA BUPOOHUIITBO MPOYKIIIi.
3epHO30MpasibHI KOMOAWHU BIJITPAIOTh BUPIMIAIBHY POJIb Yy 30MpaHHI 3€pPHOBHUX
KYJBTYp, 1 BiJl iX TEXHIYHOTO CTaHy, HAIIMHOCTI Ta paIlioHAILHOTO (yHKIIIOHYBaHHS
NPUBOJHUX CHUCTEM 3aJ€KHUTh 3arajbHa NPOJYKTUBHICTh 1 SKICTh BUKOHAHHS
30upanbHUX POOIT.

[TpuBoau 3epHO30UpaTBLHUX KOMOAWHIB BUKOHYIOTh (DYHKIIII Tepeaadi eHeprii
BiJl JBUTYHa JI0 poOOYMX OpraHiB MAallMHU - >KaTKH, MOTOBHUJA, MOJIOTHUJIHHOTO
OapabaHa, COJOMOTpSCY, TpPAHCHOPTYIOUMX MeXaHi3MiB Tomo. Pi3Hi 3a
KOHCTPYKTHUBHOIO CXEMOIO Ta TIPHUHIIAIIOM JIi1, BOHH 3HAYHO BILIUBAIOThH HA 3arajbHY
€HEeProoIaaHICTh, 3HOCOCTIMKICTh Ta (PYHKUIOHAIbHY aJallTUBHICTh TEXHIKH 0
pI3HUX arpoTexHiuHuX ymoB. l[IpoTe, Ha CHOTOAHINIHIA JEHb III€ HEIOCTATHHO
CUCTEMATU30BAHO MiIXOAH J0 OLIHIOBaHHA €()EKTHUBHOCTI iX pOOOTH 3a KOMILIEKCOM
TEXHIKO-€KOHOMIYHMX Ta €KCILTyaTalliiHUX MOKa3HUKIB.

AKTyanbHICTh JTOCTIIKCHHS 3yMOBJICHA HEOOX1THICTIO ONTHUMI3aIli TPUBOTHUX
CUCTEM Cy4YaCHUX 3E€pHO30MpATIbHUX KOMOAWHIB 3 ypaxyBaHHSM €EHEPreTUYHUX,
E€KOHOMIYHMX Ta TEXHOJOTIYHUX BUKIHKIB. Y KOHTEKCTI 3pOCTaHHS BapTOCTI
NaJTMBHO-MACTWJIBHUX MaTepialliB, HEOOXITHOCTI 3MEHIIEHHS BUTpAT EHEprii Ta
MIIBHUINCHHS PEHTA0EIBbHOCTI CUIBCHKOTOCIOIAPCHKOTO BHPOOHHUIITBA, 3POCTAE
nmoTpeba y BOPOBAKEHHI €QEKTHBHUX TEXHIYHHMX pIlleHb, 10 J03BOJSIOTH
YIAOCKOHAJIUTH MPUBOJY KOMOalHIB 3a paxyHok mokparieHss ix KK/, nagifinocTi Ta
aJIanITUBHOCTI 10 3MIHHUX HaBaHTaXKEHb.

BiacyTHICTh €IMHOI METOAMKU OILIHKA €(EeKTUBHOCTI MPHUBOJIB, HEIOCTATHSI
yBara Jio0 JUHAMIYHMX IPOIIECIB y CUCTEMI MPUBOAY, & TAKOX OOMEXKEHICTh JaHUX
IIOJI0 BIUTMBY TEXHIYHUX TapaMeTpiB MPUBOAY HA MPOAYKTHBHICTH MAaIIUH Y
peaJbHUX YyMOBax eKCIUTyartalii - yce 1€ BuMarae OuUIbIl TJIMOOKOTO aHajizy
KpUTEpiiB €heKTUBHOCTI iX poOoTH. [locmiKeHHss B AJaHOMY HAmpsIMKY J03BOJIATH
chopMyBaTH HayKOBO OOTPYHTOBaHI PEKOMEHJAIlli IOI0 MOJEpHi3allii MPUBOTHUX
CUCTEM KOMOAWHIB Ta COPUATUMYTh MIABUIIICHHIO TEXHIYHOTO PIBHS HASBHOTO MApKy
MaIIyH.

Y CBITOBIM HayKOBO-TE€XHIUHIA CHUIBHOTI 3HA4YHy YyBary MNpUIUISIOTH
MiBUIICHHIO €HEProeeKTUBHOCTI Ta HAAIMHOCTI MPUBOAIB CLILCHKOTOCIOIAPCHKUX
MaIlTiH, 30KpeMa 3epHO30MpanbHIX KoMOalHiB. JlocmimkeHHs GaxiBIliB TAKUX KpaiH,
sk Himeuunna, CIIA, SAnonist, Kuraii, [Tonsina ta Itamis, cBig4aTh Ipo CUCTEMHUN
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MiAXiT 10 aHaii3y Ta BJOCKOHAJIEHHS MPUBOJHHUX CHUCTEM SIK OCHOBHOIO BY3Ia
BIUTUBY Ha MPOAYKTUBHICTH 1 BUTPATH TEXHIKH.

VYV mpamgx [1] neranbHO poO3MIAAOTBCS  AJAaNTHUBHI TIAPONPUBOAM  Ta
CJIEKTPOTIAPABIIYHI ~ CHCTEMHU  KEpPYBaHHs, W0  JO3BOJSIOTH  PETYJIIOBaTH
HaBaHTa)XKCHHS Ha BUKOHABYl OPraHM 3aJIe)KHO BIJl CTaHy MAcHUBY 3€pHOBHX. BoHu
JEMOHCTPYIOTh 3MEHIICHHS IMTOMOIO CIHOKMBaHHA mHainpHOro a0 12-15% 3a
paxyHOK CHHXpOHI3alii poOOTH NPUBOAIB JKAaTKW, MOTOBMJA Ta MOJOTHIIBHO-
cernapyBaJbHOIO KOMILUIEKCY.

AMEpHUKaHChKI JOCHIIHUKA [2] 30CEepe/KyloTh yBary Ha €HeproayauTi
npuBogHUX cucteM 1 MmoaemtoBanHi KKJI okpeMux By3imiB y MoiboBUX yMOoBax. Bonu
3alpONOHYBAJIM ~ METOAUKY  TMOPIBHAHHS  MEXaHIYHMX, TIAPOCTAaTUYHHX 1
€JIEKTPOINPUBOAIB 332 TAKUMHU KPUTEPIIMH: BTPATH HA NEpenady €Heprii, MBUAKICTb
peaxiii Ha 3MIHy HaBaHTaXEHHS, TEPMIHM MIKPEMOHTHOT €KCILTyaTallii.

Baromwuii BHecok 3poownn smoHcbKi (axiBiii 3 Hokkaido University [3], sxi
pO3pOOMIM MOZENl 1HTEIEKTyalbHOIO KEpPYBaHHSA EJIEKTPONPUBOAAMHU JKATOK 1
3€pHOBHUX TPAaHCHOPTEPIB 3 BUKOPUCTAHHAM fuzzy-JIOTIKM Ta CEHCOPHHUX CHUCTEM, IO
3HAYHO 3MEHINYIOTh I1HEPIIAHI HaBaHTAXKEHHsS Ta 3a0e3Me4yl0oTh PIBHOMIPHICTH
1oJa4i 3epHOBOI MACH.

VY nocnimkennsx kurtaicbkux HaykoBIIB [4] (China Agricultural University)
BEJMKA yBara MPHUAUISETHCS aHaji3y MNPUBOAY MOJOTWIBHOrO OapabaHa. Bonu
JIOBEJIH, 1110 3aCTOCYBAaHHS YaCTOTHO-PETYJIbOBAHOTO €JIEKTPONPUBOLY 3 aJalTUBHUM
perynsaTopoM 3abe3nedye cTabLIbHYy poOOTYy TMpU KOJUBAHHSAX MacH IMojadi,
3HM)KYIOUM BTpATH 3epHa Ha 5—8% y MOPIBHSAHHI 3 TPAJULIHHUMU BapiaHTaMH.

[Tonbcbki  1HXKEHEpW [5] TPOBOAWIM  E€KCIEPUMEHTAIbHI  JTOCIIKEHHS
JTMHAMIYHUX KOJIMBaHb Yy Bajlax mpuBojaiB KoMOaiHiB cepii Claas Lexion, mo nano
3MOTy 1A€HTU(IKYBaTH KPUTHYHI PEKUMH BIOpaliil Ta 3amo0irTH nepeayacHOMY
3HOCY LIAPHIPHO-3’€JHAHUX €JIEMEHTIB.

3arajioM, CBITOBI  MIAXOAM JO  aHamidy  €(PEKTUBHOCTI  TMPHUBO/IIB
3epHO30MPATBHUX KOMOaHIB 0a3yI0ThCS HA MOEIHAHHI TAKUX METO/IIB:

- EKCIIEPUMEHTAJILHOTO MO/ICJIIOBAHHS HABAHTAXKEHb;

- YHCEJbHOTO aHaNi3y JUHAMIKU BY3JIiB;

- BOPOBA/UKCHHS AaJaNTUBHUX Ta EHEProOLaJHUX TEXHOJIOTIH (IHBEpTOpH,
peKyTiepartisi eHeprii, eIeKTPOHHE KEPYBaHHS);

- u(dpPOBOTO MOHITOPUHTY CTaHy MPUBOJHUX CHUCTEM Y PEXHMI PEasbHOTO
yacy (3 BukopuctanHsiM CAN-IIMH, TeJIeMEeTpli, IITYYHOTO 1HTEJIEKTY).

[leit MOCBIA € BaXJIMBUM MIATPYHTAM ISl afanTallii CydacHUX TEXHIYHHUX
pilIeHb Y BITYU3HSIHOMY MAIIMHOOYTyBaHHI Ta arpapHOMY BUPOOHMIITBI.

Ouinka eekTUBHOCTI poOOTH MPUBOAY KATKU 3€pHO30MPABLHOTO KOoMOaiiHa
0a3yeTbCsi Ha KOMIUIEKCHOMY aHalli3l MOro eKcCIulyaTtaluiiHMX, €HEpreTMYHUX Ta
TEXHOJIOTIYHUX XapaKTepucTUK. OCHOBHUMH KPUTEPIIMHU €(DEKTUBHOCTI €:

1. EnepretuuHa epeKTHBHICTh MPHUBOIY, IO SKOTO BITHOCATHCS KOEDIIIEHT
KOPHCHOI1 11T mpuBoAy (1) (BIIHOLIEHHS KOPUCHOI MOTYKHOCTI, MepeAaHoi JKaTIli, 0
MOTYKHOCTI, CHOKUTOI BiJ ABUTYHA); CLIOXKUBaHa NMOTYkHICTh (P3ar, kBT) (Bu3Hauae
piBEHb EHEPreTUYHMX BHUTpPAT y PI3HUX pexumMax podoTu); creuudiyHi
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eneproputpatu (Ecn, kBt'roa/ra abo xkBT-ron/t) (xapaktepusytoTh €(hEeKTUBHICTh
BUKOPHUCTAHHS €HEPrii Mpu 300p1 BpOXKalo).

2. JluHamiyHi Ta KIHEeMaTHUYHI TIOKa3HUKM — II€é 30KpeMa CTaOUIbHICTh
MIBUAKICHOTO pexXuMy npuBoay (Av, %) (BIIXWICHHS 4aCTOTH OOepTaHHS MPUBITHUX
MEXaHI3MIB BiJl HOMIHAJIBHOTO 3HAYEHHS M1 HAaBaHTaKEHHSM ); PIBHOMIPHICTh PyXy
npuBoay (Rp, %) (ormiHiO€ CTymiHb KOJMBaHb 00EPTAaILHOTO MOMEHTY B IpOIIeci
po0O0TH); 3HOCOCTIHKICTh meraneil mpuBoay (T3, rom) (Bu3HAYae JOBTOBIYHICTH
OCHOBHHX €JIEMEHTIB KOHCTPYKITii).

3. HapiifHicTh Ta JOBTOBIYHICTH POOOTH MPUBOAY: CEpelHId pecypc poOOoTH
npuBoay (TH, rom) (mepiom Oe3BiAMOBHOI pOOOTH TPHBOMY JO IPOBEIACHHS
KaMiTAIBHOTO PEMOHTY); KoediuieHT rotoBHOCTI (Kr) (BimHOmEeHHs 4acy poOOTH
PUBOJY /IO 3arajbHOr0 4Yacy, BKJIIOYAIOUYM PEMOHTHU Ta TEXHIUYHE 0OCIYyrOBYBaHH:);
IHTEHCUBHICTH BIAMOB (A, 1/roj) (XapakTepu3ye 4acTOTy BUXOJY 3 JIaly MPUBOIHUX
MEXaHi3MiB).

4. TIpoAyKTUBHICTb MPUBOAY y CKJIaAl KOMOaitHa: MPOIyCKHA 3AaTHICTh JKaTKU
(Q, xr/c abo 1T/Toa) — BU3HAYAE KUIBKICTh 310paHOTO 3€pHA 32 OJMHHUINIO YacCy; SIKICTh
30upanns 3epHoBUX (Ks1, %) — o1iHIOE BTpaTH BpOXKal0 uyepe3 HeCTa0lIbHICTh POOOTH
npuBOoYy; €PEeKTUBHICTh B3a€EMOJIl 3 1HIIUMH CHCTEMaMu KoMOaiHa (y3TrOIKEHICTh
peXUMIB pOOOTH MPUBOY 3 CUCTEMAMU 10/1a4l Ta OUYMIIECHHS 3€pHA).

5. ABTomaru3auis Ta aJaNTHUBHICTh MPUBOAY 1 L€ 30KpPEMa MOKIUBICTb
aganTaiii pexuMiB poOOTH (34aTHICTh NPHUBOAY 3MIHIOBATH IIBUAKICHI MapaMeTpH
3QJIEKHO BiJl YMOB €KCIUTyarailii); piBeHb aBTomaTu3ailii (Rast, %) (oliHIOE YacTKy
ABTOMaTUYHUX HAJAlITYBaHb y 3arajlbHOMY KEpyBaHHI MPHUBOJIOM); IHTErparis y
3arajibHy CHUCTEMY KepyBaHHS KOMOaWHOM (CTymiHb B3a€MOAIl 3 1HIIUMU
ABTOMATU30BAHUMH IT1JICHCTEMaMH ).

3acTocyBaHHA WX KPUTEPIiB 03BOJISE OMIHUTH €PEKTUBHICTh MPUBOJY JKATKH
Ta OOTPYHTYBATU NUIIXW WOTO BIOCKOHAJIEHHS JUIS IMIABUIIEHHS MPOJAYKTHUBHOCTI Ta
eHepro30epeKeHHs 36pHO30MPAIBHOTO KoMOaliHa.

Cnucox BUKOPHUCTAHUX JKepeJ

1. Fischer, G. (2019). Adaptive hydraulic drive systems for harvesting
machinery: Optimization and field testing. DLG-Mitteilungen, 7(3), 24-29.

2. Grisso, R. D., & Kocher, M. F. (2017). Energy efficiency of combine
harvester power transmission systems. Transactions of the ASABE, 60(2), 387-396.
https://doi.org/10.13031/trans.12097

3. Takeda, K. (2020). Intelligent control of combine harvester subsystems using
fuzzy logic and real-time feedback. Journal of the Japanese Society of Agricultural
Machinery and Food Engineers, 82(1), 45-53. https://doi.org/10.11357/jsamfe.82.45

4. Liu, Z., Wang, Y., & Chen, H. (2021). Frequency-converted electric drives in
threshing systems of modern harvesters. Biosystems FEngineering, 201, 150-160.
https://doi.org/10.1016/j.biosystemseng.2021.07.011

5. Kowalski, P., & Rusek, W. (2018). Dynamic analysis of power transmission
in combine harvesters under variable loads. Agricultural Engineering, 22(4), 102—
110.

121


https://doi.org/10.13031/trans.12097
https://doi.org/10.11357/jsamfe.82.45
https://doi.org/10.1016/j.biosystemseng.2021.07.011

V BceykpaiHCbka HayKOBO-NpPaKkTU4YHa iHTepHeT-KoHdepeHUisn
«HogiTHi TexHonorii B AlK: npo6nemu Ta nepcnekTuBy BnpoBaaXeHHs» (M. MonTtaBa, 24 yepBHA 2025 p.)

IHTEI'PAIIS BE3IIIJIOTHUX JIITAJIBHUX AITAPATIB Y CUCTEMY
TOYHOI'O BEMJIEPOBCTBA: CYUACHI IIAXOIU TA ITIEPCIIEKTUBH
PO3BUTKY

XBocTeHko Amutpo BasieHTUHOBHY

37100yBay BHINOI OCBITH,

I'opoenko Ouiekcanap BikropoBuy,

KaH/IUJAT TEXHIYHUX HAYK, JTOLEHT,

JOIEHT KadeIpu arpoiHKeHepii Ta aBTOMOO1IFHOTO TPAHCIIOPTY,
Ilonmascwkuti OepaicasHull azpapruil yHieepcumem

Y cydacHHX yMOBax pO3BUTKY arpOIpPOMHUCIOBOTO KOMIUIEKCY OCOOJMBOTO
3Ha4YeHHs1 HaOyBa€ BIPOBAIKEHHSI 1HHOBAI[IMHUX TEXHOJOT1M, 34aTHUX 3a0€3MeUUTH
MIJIBUIICHHS €(EKTUBHOCTI BUPOOHUIITBA Ta palllOHAIbHE BUKOPHUCTAHHS PECYPCIB.
OmgHuM 13 KIIIOYOBUX HANpsIMiB LU(POBi3alli CUIBCHKOTO TOCIOJAPCTBA € TOYHE
3eMiIepoOCTBO, sIKE 0a3yeTbcsi Ha JETaJbHOMY aHali3l JaHUX Ta LUIbOBOMY
YOPaBJIIHHI ~ arpOTEXHOJOTIYHMMU TIpoliecaMu. be3MIOTHI JITallbHI — amapaTu
(BIIJTA), gx 1HCTPYMEHT OIEPAaTUBHOIO MOHITOPUHTY Ta 300py BHCOKOTOYHHUX
IPOCTOPOBUX JAHUX, BIIITPAIOTH J€Aalll BAXKIIUBIILY POJIb Y 11 CUCTEMI.

[HTerpamis OpoHIB y arpapHy NpPaKTUKY BIAKPUBAE HOBI MOKJIMBOCTI IS
onTHUMI3allii arpomponeciB, 30KpeMa AUQPEPEHIIOBAHOTO BHECEHHS JI0OpUB,
BUSBJICHHS] XBOPOO 1 IIKIJHHWKIB, KOHTPOJIO CTaHy IIOCIBIB Ta MPOTHO3yBaHHS
BpOKaWHOCTI. Y JOMOBIJI PO3TJSIHYTO Cy4yacHi miaxoau 10 3actocyBaHHs BIIJIA B
TOYHOMY 3€MJIEPOOCTBI, a TAKOK OKPECIEHO KJIFOUOBI MEPCIEKTHBH iX MOAAIBIIOTO
PO3BUTKY.

CBITOBI TEHJEHIII PO3BUTKY CLIBCBKOTO TOCIOAAPCTBA OPIEHTOBaHI Ha
MIJBUILEHHS MPOAYKTHUBHOCTI, 3HMKEHHS BHUTPAT Ta MIHIMI3Alil0 HETraTUBHOIO
BIUIUBY Ha JOBKULISA. Y 3B’SI3Ky 3 IIUM TOYHE 3€MJIEPOOCTBO CTall0 OJHUM 13
MPOBIAHUX HAMNPSMIB 1HHOBAIITHOTO PO3BUTKY arpapHOro CEKTOpy. 3acTOCYBAHHS
OE3MMIJIOTHHUX JITATBHUX anapariB sIK eJIeMEeHTY ITuGpoBoi TpaHchopmarlii arpapHOro
BUPOOHHUIITBA JTO3BOJISIE ONIEPATUBHO OTPUMYBATH aKTyaJlbHI JaHi MPO CTaH MOCIBIB,
IPYHTOBI YMOBH Ta €(pEKTUBHICTh arpOTEXHIYHUX 3aXO0/IIB.

VY kpaiHax i3 pO3BUHEHHM arpapHUM CEKTOPOM JPOHU BXKE CTAJU HEBIJ EMHOIO
YaCTUHOIO TEXHOJIOTIYHOTO Tpoiiecy. BogHodac BITUM3HAHA MpaKTHKA IIIe TepedyBae
Ha €Tam aKTUBHOTO BIPOBA/PKCHHS IUX TEXHOJIOTIM, IO 3yMOBIIIOE TOTPEOy Y
HAyKOBOMY OOIDYHTYBaHHI MiIXOAIB 10 1X €(EeKTUBHOI IHTErpaiii B CHCTEMY
TOYHOTO 3emiepoOcTBa. JloCmiKeHHS B 1bOMY HAmpsSMKY € HaJa3BHYaHO
BOXKJIMBUMU JJIA ajanTallii 3apyOi’KHOTO JIOCBiAY 1O MICIEBUX yMOB, ONTHUMI3aIlil
BUTpPAT HA arpOBUPOOHUIITBO Ta 3a0€3MeUEHHS MPOIOBOJILYOT OE3IMEKH.

CiibChbKOTOCIIONAPChKI  BUPOOHMKHM JEeAalll YacTillle 3BEpPTalOTh yBary Ha
1HHOBAI[IHI pIIIEHHs], SKI 3a0e3Me4YyrTh OINTUMI3aIlil0 BUPOOHUYUX IIPOIIECIB 1
M1JBUIICHHS €KOHOMIYHOT €(DEeKTUBHOCTI TOCHOAAPCTB. Y KOHTEKCTI BIIPOBAKEHHS
6e3ninoTHux mitanbHuX amapaTiB (BIIJIA) B Toune 3emiepoOCTBO CIOCTEPIraeThes
CTifikuil 1HTepec 3 OOKy (epmepiB, arpoXOJAUHIIB Ta CEPBICHUX KOMIAHIM, SKi
YCBIJOMJTIOIOTH MOTEHIIIAN €] TEXHOJIOTIT JUIsl MiIBUIIEHHS BPOXKANHOCTI, 3HUKECHHS
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BUTPAT HA PECYPCH Ta MiJBUIICHHS €KOJOTTYHOI CTIMKOCTI BUPOOHHUIITRBA.

[Ipore BmpoBamkenHs BIIJIA cynpoBoOKyeTbcsi HU3KOIO BUKIMKIB, 30KpeMa:
BHCOKa BapTICTh 00JIaJHaHHS, HEOOXIJHICTh CIEMiadbHOI IMIJATOTOBKU IMEPCOHAIY,
IHTerpamis 3 IHIIMMH eJeMEHTaMH arpapHoi mudpoBoi 1HPPACTPYKTypH Ta
HOPMaTUBHO-TIpaBOBl oOMexeHHs. [lompu 11e, OUIBIIICTF BUPOOHUKIB BHU3HAIOTH
JOUUTBHICTh IHBECTHIIIN Y 111 TEXHOJIOT11, 0COOJIMBO B YMOBaX 3pOCTaHHS KOHKYPEHIIIT
Ta TOTpeOM B TiABUINEHHI €(QEeKTUBHOCTI arpoOi3Hecy. BinkpuTicte 10
BIIPOBAKEHHS 1HHOBAIlIM Ta (OpMYyBaHHS MOMUTY Ha HOBI PIlIEHHs 3 OOKY arpapiiB
€ pyIiiHOIO0 cuior0 po3BUTKY puHKy BITJIA B arpocektopi.

Posrnsnemo rino0anbHi TEHICHIIIT Ta KIIFOUOB1 HAPSMKH.

1. IHTeHCHBHE BUKOPUCTAaHHS MYJBTH- 1 TIIEPCHEKTPAIBLHUX CEHCOPIB: OTJISAIU
OKa3ylTh, IO OCHOBHMM (DOKYyC CyyaCHMX JIOCHIJDKEHb HAIpaBJIEHUH Ha
BUKOPUCTAHHSI TMEPEAOBUX CEHCOPIB (MYJIbTHU-/TINEPCHEKTPAIbHI KaMmepu) JUIs
MOHITOPUHTY TOCIBIB, PaHHBOTO BHSBJICHHS XBOpPOO, OIIIHKKM BMICTY BOJU Ta
MOKUBHUX €JIEMEHTIB y TpyHTI [1].

2. Aepodorosiiomka asis KapTyBaHHS Ta J1arHOCTUKU POCIWH: TOMYJSpHI
MiJXOM BKJIIOYAIOTh KapTyBaHHA Oyp’sHIB, BUSHAYCHHS 30H ACIIUTY MOKUBHUX
pEYOBHH, 1MeHTU(DIKAIII0 XBOPOO Ta OIIHKY BPOXKAWHOCTI, MPHU I[bOMY HIIMPOKO
3aCTOCOBYIOTHCS METOAU (POTOrPAMMETPIi Ta MAIIMHHOTO HaBYaHHA [2].

3. Inrerpauis Al, IoT Ta riOpuaHUX CHUCTEM: 3pOCTA€ KIIBKICTh IMyOJIIKaIllil Mpo
BUKOpUCTaHHA Al 17 aHamizy BENUMKHX OOCSTIB JaHUX 13 JAPOHIB, a TaKOX
JOCJIPKEHHST PUKJIAAHOTO MOEHAHHS JPOHIB Ta HazeMHux poootiB (UAV + UGV)
JUIS KOMIUIEKCHOTO YIIPAaBIIHHS TOJSMH - BiJl MOHITOPHUHTY 10 CEJIEKTHBHOTO
oOrnpuckyBaHHs [3, 4].

4. OOMeXeHHS Ta BUKJIMKH: BHUCOKA BapTICTb TEXHOJIOT1M, HEOOXITHICTH Yy
CTaHAapTU30BaHUX POOOYMX MpoIecax, 0OMeKeHa TPUBANICTh MOJIBOTY, CKIATHICTh
nepenaBaHHs JaHUX, PETyJISITOPHI OOMEKEHHS.
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EKCILTYATAIIIMHA OIITHKA POBOTH ATPEIATY JJISI
MNEPEJANOCIBHOI'O OBPOBITKY IPYHTY 3A OPTAHIYHOIO
TEXHOJIOI'IEIO BUPOLIYBAHHSA O3UMOI'O ’KUTA
Yeodorapsosa B.IL., Jlynenko B.O.
37100yBayKH BUIIIOT OCBITH
criemiabHOCTI 208 ATpoiHKeHepisl.
JIsmenko C.B.
K.T.H., IOIICHT, 3aBiAyBa4 Kadeapu arpoinxeHepii
Ta aBTOMOOLJILHOT'O TPAHCTIOPTY
Inoicenepno-mexnono2iunuil paxyivmem
Ilonmascwkuti 0eparcasHuli azpapruil yHieepcumem
m. [lonmasa, Ykpaina

B mnpoueci BUKOHaHHS TEXHOJOTIYHOI omepalii MepearnoCiBHOTO 0OpOOITKY
IPYHTY, BIATNOBIAHO JO arpOTEXHIYHUX BUMOI 1 3 BHCOKOK SAKICTIO, HEOOXITHO
3a0e3neYnuTH HEOOXIJHI HAJAIITYBAaHHA 1 pEryJlOBaHHSA, a TaKOX YCYHYTH
HECIIPAaBHOCTI, Ta YITKO OpraHi3yBaTH 1 3a0€3ME€YUTH BUKOHAHHS YChOTO MPOLECY.
JUis TmponoHOBaHOi pPO3poOKH, Ha 0a3l sKOI MPONOHYETHCS BUKOPUCTOBYBATU
KyJbTUBATOPHUN arperar MNpOBOAMMO pPO3pPaxyHOK [UIsl JIETKUX YMOB poOOTH
arperaty. lle 103BOJMTH OUIBII TOYHO BU3HAYUTH: EKOHOMIUHY €(EKTHUBHICTbH
poboTu arperaTy, BU3HAUUTH MOro CKJIaJ, NPOAYKTHBHICTb, BUTpATy IaJIMBHO-
MACTHUJIBHUX MarepiajiiB, BUKOPUCTOBYBAHHS 4acy 3MiHH. J[Jsi TpyHTIB, KOJU BOHH
3HAXOAAThCA Yy (i3MUHIA CTUTIIOCTI Oyne 3a0e3meueHa 1 SAKICTh OOpOOITKY 1
POJIYKTUBHICTh, @ AK HACTIJOK, 1 BUTPATH Tpaill Ha BUKOHAHHS TEXHOJIOTTYHOTO
MpolLIeCcy NePEeAnociBHOI KyabTUBAllli OyAyTh MiHIMaIbHUMHU [1].

BuxinHi jaHi: HallMEHyBaHHsS oOmepaunii — MepeaNoCiBHUNA MOBEPXHEBUI
0o0poOITOK TIpyHTY; arpooH — JyLIEHAa CTEpHS; YXWJI MNOBEpXHI monus i=2%;
MUTOMUUN TATOBUW omip K, =2,5«H /m; PO3MIPHU MOJS: INOBXKWUHA L =846.m; IIMPUHA
B =650m; Mapka Tpaktopa — John Deere 6M 250; mapka mammuau — YHiBepcaibHa
nuckoBa 6opona ZEUS 4 VT (nuB. puc. 1., 2). Excrutyaratiiiini TOKa3HUKHU arperary
npeacTaBieHi y Tabmuii 1.

Tabmuug 1. — Excrutyatartiiini nokasanku MTA

HaiimMmeHyBaHHS MOKa3HUKA 3HAYCHHS
Enepreruunuii 3acid John Deere 6M 250
Mapxka | CitbCcbKOTOCIIOTapChKA
ZEUS 4 VT
Cxutag arper