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Y ecmammi npeocmasneno pezynromamu HayKoeux 00CnioNHceHb MEXAHIKO-MEXHOI0ZIYHUX 6/1ACMUBOCHIEll
cmeben, 6naue AzpOmMexHiKU GUPOULYB6AHHA CINbCbKO2OCROOAPCOLKUX KYIbmYp HA XAPAKMEPUCMUKU MIYHOCMI
POCIIUH, W0 6NIUGAIONb HA PO3PAXYHOK MA OOIPYHMYEAHHA NAPAMEMPIE PidCyuux podouux Op2aHie MAuLUH.
3anpononosano iHHOGaAUIiHI Memo00a02iuni ma opzanizayiitni nioxoo0u 00 KOMNIEKCHO20 00’ €OHAHHA OOCAZHEHD
azpapuoi HAyKu ma HAGUAbLHO20 NPOUeEcy W000 RPOOIEMHUX NUMAHL 3HUNCEHHA EHePZOEMHOCHI npouecie
3pizanna i noOPiOHEHHA CLIbCbKOZOCNO0APCLKUX KYIbMYp, W0 NOZUMUGHO GNAUGAE HA edeKmugHicmb
azZponpomucio6020 6upOOHUYMEA, A MAKONHC ROJINULYE AKICHI NOKA3HUKU Ni020mo6Ku axieyis y 3aknadax euuioi
océimu. Ilokazano, w0 3acmocy8anns y HAGUATLHOMY RPOUECi CYHACHUX npunadie ma o001AOHAHHA O01A
00CNI0INCEHNHA MEXAHIKO-MEXHOI0ZIYHUX XaAPAKMEPUCmUK cmeoben, HOGImMHIX 3ac00ie HAGUAHNHA, 3A1NYYEHHA
CmyO0eHmie 00 HayKoeoi OiAnbHOCHMI HO3UMUGHO GNJIUBAE HA NIOZOMOBKY aAPOiHMICeHepis, OMPUMAHHA HUMU
2IUOOKUX 0azoeux 3HAHL 3 POCAUHHUYMEA, Meopii [ NPAKMUKU HPOEKMYGAHHA POOOUUX Op2aAHI6
CiIbCbKO20CN00apCLKUX MawiuH i 6udip Odxicepen emepeii. Po3pobneno pexomenoauii ui000 HAyKo6020 PO3GUMIKY
MemOoOUKU nPOoBeOeHHs eKCREPUMEHMATLHUX OOCTIOMNCEHb 61ACIMUBOCIEll MAMEPIAI6, W0 € 8aNCIUGOI0 CKIAV06OI0
IHHOBAUITIHUX NEOA2OZIYHUX MEXHON02I (HopMmysanHs npogheciiinux KoMnemeHmMHocmell azpoinicenepie.

Kniouogi cnoea: mexamiko-mexnonoziuni enacmueocmi, cmeona, poooui opzanu, cinibCbKo20CHOOAPCHKI
Mawiunu, azpoinicenep.

®@. 9. Puc. 4. Jlit. 11.

1. IlocTanoBKa podeMu

Ilpocta Ta noriyHa MOCTIIOBHICTH NPOEKTYBAHHS CUIBCHKOTOCHOAAPCHKUX MAIIMH Iependadae
cnovatky (pyHIamMeHTallbHe BHBYCHHSI 00 €KTIB CIILCHKOTOCIOAAPCHKOTO BHPOOHHIITBA (IPYHTY, AOOpHB,
NECTULUIB, POCIMH, TBapUH TOIIO), a Aaji PO3pOOJSIOTHCS CXEMHM MAallMH, 3Hapsab YU YCTaHOBOK,
PO3pPaxoOBYIOTECSl TapamMeTpd poOOYMX OpraHiB i, HacaMKiHelb, BHOMPAETHCS JKEPENo eHeprii, KoTpe
3a0e3MeYnTh BHKOHAHHS TEXHOJIOTIYHOrO Tpolecy. MexaHiko-TexHonoriuni BractuBocti (MTB)
CLIBCHKOT'OCITOJIAPCHKUX MaTepiaiiB TiICHO MMOB’sI3aHi 3 TXHIMH 010JI0TYHUMU Ta PI3UYHUMU 0COOJTUBOCTSIMH,
PO3MIpHO-MAaCOBUMH TOKa3HUKAaMH, COPTaMHM, IPyHTaMH Ta IONEPEIHUKAMH Yy CiBO3MiHi, KJIIMaTHYHUMHU
yMOBaMH BUPOIIyBaHHS, 30epirands Ta iH. [1]. 3HaHHS BinacTUBOCTEW 0O0’€KTIB, 3 SIKUMH B3a€MOJIIOTH
po0OYi OpraHu MalivH, ypaxyBaHHS YMOB BUPOOHMIITBA, Tally3eBUX CTAHJAPTIB JI0 BUPOOIEHOT POIYKIIii,
PO3YMIHHS CYTTI TEXHOJIOTIYHOTO TIPOLECY, KOTPHUH TPOEKTYETbCA BIANOBIAHO [0 cHeru(iyHUX
BIIACTHBOCTEH 00’ €KkTa 00poOKU [2] — IIe € OCHOBHI KJIFOYOBI 3aCajIH /IO iHHOBAIIWHOI MPOEKTHOT JisTTbHOCTI.

OkpiM SKICHUX TIOKAa3HUKIB POOOTH CydYacHa CUILCHKOTOCHOJApChKa TEXHIKa TOBHHHA OYTH
BHUCOKONPOJIYKTHBHOIO, HAAIMHOIO, a 3aTpaTy Ha ii 0OCIyroByBaHHS Ta PEMOHT — MiHiMansHUMHU. Bee e
HEOOXiZTHO BpaxoBYyBaTH B TEXHOJIOTISIX MiATOTOBKH arpoimkeHepiB. Ilig yac mpoeKTyBaHHS MallWH CIiJ
BpPaxOBYBaTH OCHOBHI YMOBH, SIKUMH BH3HAYa€Tbcs po0OOTa MallvH, IO TPYHTYHOTBCS Ha 3aKOHax
B32€MO3B’s13Ky (OpPMH, PO3MIpIB i MacH, 3aKOHIB KIHEMaTHKH, AMHAMIKH, JedopMarlii CymiIpHUX TiJ, iX
nofineHHst Ta iH. Ilornubiaenoro BUBUEHHS MOTPeOYIOTh MpOOJIEMHI MUTaHHS POOOYMX MPOLECIB pi3aHHS
crebel, TUIOK, IO € BKIIMBUM ISl CLIbCHKOTOCIIOIAPCHKOT0 BUPOOHHUIITBA 1 I HABYAJIBHOTO TPOLIECY.

2. AHAJIi3 OCTaHHIX JOCTiIKeHb i myOJikamii

MexaHiIKO-TeXHOJIOTTYH1 BJIACTHUBOCTI creden JTOCITIPKYBAITUCh OaraTbMa BUCHHMH.
PerpocniekTuBHUI aHai3 Moka3as, mo 11 mutanHsg me y XVII ct. susgas K. ['pro, y XI1X cr. — K. Kyneman i
I'. Cnencep. Benmukwmii Bian y po3Butok Haykm mpo MTB pocmmr Bric C. IlIBeHmeHep, SKuil TpOBIB
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AHAJIOTII0 MK IH)KEHEPHUMH KOHCTPYKIISIMU Ta cTe0namMu pocinH. Y XX CT. BUYCHHS y JAHOMY HampsAMKY
po3sunyTo B.®D. PasmopchkuM, KOTpuil TOpIBHIOBaB CTEOJIO POCIMH 3 paIliOHAIbHO MMO0YIOBAHOIO
3aJ1i300eTOHHOI0 cropyaoio [2]. MTB pocnuHHMX MaTepiamiB KOJIOCOBHX KyJIbTYp, a came, omip creden
3pi3y, MIIHICTh 3B’S3KiB 3€pHa B KOJOCI, 3aKOHOMIPHOCTI PO3MOJUTY pO3MIpiB cTeOen BHBUYAIH
[.®. Bacunenko, €. Ulamipo Ta iH. PyHAaMeHTaIbHY TEOpil0 B3aeMOJIl Je3a 1 POCIMHHHUX CTEOIIOBHX
MatepianiB po3pobuB akan. B.II. opsuxin. Y 3-my Tomi Horo HaykoBHX Mpalb MPEICTABICHO TEOPiio
XKaTOK (KyT HAXWITy Jie3a HOXa, BIATHHAHHA cTe0el, HaBUT1HIIIA TBUAKICTh PyXy HOXa, OCHOBHI pO3MipH
HOJXIB aTOK, PO3PaxXyHOK PIKYUOTO amapary), TEOPIir0 COJIOMOPI3KH Ta CHIIOCOPI3KH (KyT KOB3aHHS HOXa,
KyT 3allleMJICHHS, IOBOPOT HOXa, KyT 3aTOYKH Jie3a, OCHOBHE PIBHSHHS COJIOMOPI3KH 1 CHIIOCOPi3KH, hopma
KkpuBHX s je3a) [3]. [lomanpmmii po3BUTOK IS Teopis oTpuMaia y mpausx akaig. B.A. XKemuroscbkoro,
mpod. M.€. Pesnunka [4], €.C. bocoro [5] ta iH. VY [5] 3a3HaueHo, M0 cTebOIa MOBHHHI 3pi3aTHCS HAa BUCOTI
He Oinpire 6 cM I TPUPOJHUX 1 8 CM IS CIIHUX TpaB 1 yKiIagaTucs y NpAMOJiHiiHI mpokocu. Jlyxe
HU3bKE CKOIIYBAaHHS TaKOX HE JOMYCTHME, OCKIIBKM MPU IBOMY TPaBU MOXKYTh BHIIQJaTH 4epe3 CHIIbHE
TpaBMyBaHHS IIPUKOPEHEBOI YaCTUHH cTeOa.

Y mnpakThkymi 3 MEXaHIKO-TEXHOJIOTIYHUX BIIACTUBOCTEH CIUIbCHKOTOCTIONAPCHKUX MaTepiais,
koTpuii miarorysanu B.I'. Boiitiok, O.M. Iapenko, C.C. Suyn, M.A. Jomxuk, B.M. IlIBaiixo,
O.A. CapxaHoB HaBeneHO nabopaTopHi poOOTH 3 BH3HAUYEHHS OCHOBHHX MEXaHIYHHX XapaKTEPUCTHK
CLITBCBKOTOCITOJIAPCHKUX POCIHH Ti/T 9ac pO3TSATraHHs (BU3HAYEHHS aOCOIIOTHOTO i BITHOCHOTO TIOJJOBXKEHHS
3pa3kiB cTeOes POCIWH, TUMYACOBOTO HANPYXKEHHS 1 HaNpYKEHHS 3a CTYMEHSMH, a TaKoX MOy
MPOTNOPLIHHOCTI), CTUCKaHHS (BU3HAYEHHS a0CONIOTHHX 1 BITHOCHUX YKOPOYEHb 3pa3KiB cTeOEN pOCIHHH,
Hampy)XeHb, IO BIANOBIMAIOTH MeXaM MPOMOPIIHHOCTI 1 MIIHOCTI), Tepepi3aHHs (BHU3HAUEHHS
MaKCHUMaJIBHOTO 1 CEpeIHBOr0 3yCUILIA TIepepi3aHHsi, POOOTH 1 MUTOMOT poOOTH pi3aHHs cTeOe) POCiuH) [6].

[MonpiOHEeHHS POCTMHHUX MaTepialliB 3IIHCHIOETbCS HE TINBKH Yy Taly3sfX PpOCIMHHUIITBA,
TBapUHHMIITBA, ale W y IHmMUX ramy3sx. Tak, Hampukiajd, y OioeHepreTHIl y BUTISAI TBEPIOTO IajrBa
BHKOPHCTOBYIOTh JIPOBA, THUPCY, TPICKH, MAJWBHI TpaHyiu, neiaetd [7]. OnHiero i3 KIOYOBHX JIAHOK Yy
TEXHOJIOTIYHOMY IIMKJi BUPOOHUIITBA IMEJIET € TPOleC NOAPIOHEHHS CHUPOBUHU. 3APiOHEHHS KPYITHO
KYCKOBUX MaTepiaiiB 0 po3MipiB He Oinmbire 25%25x2 MM 3MIHCHIOETHCS 13 3aCTOCYBaHHSM MOJOTKOBUX
ApoOApOK PEeNITIACTOTO THILY, IO JO3BOJISIE MOKPAIIUTH MOJAIBbITY TEXHOJIOTIYHY ONepamilo cynriHHs [7].
VY JiTepaTypHUX JpKepeliax MpelCTaBIeHO pe3yibTaT Aociimkedb MTB 0aratbox KynbTyp, SIKi 3aliMarOTh
3HAYHI IO CUIBCHKOTOCHONAPCHKUX YTi/Ib, HAMPHUKIIAI, COHSIIHUK [8], IyKpoBi Oypsku (HaciHHUKH) [9],
37MaKoBi, 0000Bi, Kpym’siHI TOIIO. METOJONOTIYHI OCHOBH PO3PaxyHKY Ta JOCIHIPKEHHS XapaKTEPUCTHK
MiIHOCTI MaTepianiB npeacrasieHo B [10].

VY meparoriyHUX TEXHOJOTISX MiITOTOBKMA MalOyTHIX arpoiHKeHepiB KPiM MOTIHOIIEHOTO BUBYCHHS
BJIACHE CaMoOro cre0iia TaKo)K BUBYAETHCS IX CYKYITHICTB, KOTpAa MOXKE MPEACTABIATH COOO0, HAIPHKIA,
BaoK. Tak 3a pO3AUIBHOrO Croco0y 30MpaHHS 3€PHOBHX KYJBTYp BAJKOBUMH JKaTKaMH BHCOTY 3pi3y
BCTaHOBIMOIOTH 15...20 cM mpu mosxkuni credern I, = 70...100 cm Ta ix kimbkocti 300...500 mr. Ha 1 M
mromti ta 20...25 cM npu l; > 100 cM Ta ix kimekocTi Ha 1 M? — onaz 500 . [lInprHa Basika HE MOBUHHA
TepeBuIyBaT 1,7 M NMpU BUKOPUCTAHHI MiAOMUpadiB mmpuHOo 3axBaTty B =21 Mmi 24 m ipu B =34 m.
JliniiiHa mWinbHICTH (Maca 1 M JTOBXKWHM Baika) Mae€ OyTH Takor, M00 MojoTapka KomOaiiHa OonTUMaibHO
3aBaHTa)KyBajacs 3a LIBHAKOCTI pyxy Vy = 1,3...1,5 m/c. 3pizani crebna, 0 NOTpanuiid HAa KOHBEEP
nigOupayda, He MOKYTh MUTTEBO HaOYTH HOTO IIBMAKOCTI PyXy Yepe3 NPOKOB3YBaHHS 1 MPUBOIATHCS B PyX
3aBJSIKM CHJIi TepTsi F, mo BHHUKae MiK cTeOnaMu 1 MOJOTHOM KOHBeepa migbupawa [11]. 3aramom, y
migpyunuky [11] BHCBITIICHO CYTHICTH Ta METOIM IH)KEHEPHOTO PO3PAXYHKY TEXHOJOTIYHUX IPOIIECIB,
OCHOBHI 3aKOHOMIPHOCTI POOOTH CLIbCBKOTOCHOAAPCHKUX MAIIMH 3aJIeKHO BiJl BJIACTUBOCTEH 1 CTaHy
Matepiaiy, 1mo o0poOIsIEThCs.

3. MeTa nociainskeHHS

Po3poOuTu Ta HAyKOBO OOTPYHTYBATH TEOPETHUKO-METOJIONIOTIYHI 3aCai OCOOIIMBOCTEH JTOCIiIKEHb
MEXaHIKO-TEXHOJIOTIYHHX BIIACTHBOCTEH CTE0EN Y KOMIUIEKCHOMY TO€IHAHHI Pe3y/IbTaTIB JIaA00OPATOPHHX i
MOJIbOBUX EKCIIEPUMEHTIB 3 PO3BUTKOM TpodeciiHMX KOMIIETCHTHOCTEH arpoimkKeHepa Iij dac
HaBYAJIBHOTO MPOLIECY y 3aKjiaaxX BUILOI OCBITH.

4. OcHOBHI pe3yJbTaTH JOCTiKEHHSA

BignoBigHo 1m0 po3poOsieHOI TIporpaMM Ta METOMWKH TEOPETHYHHX 1 EKCIEPUMEHTATBHIX
JOCTIDKEHb OTPUMAHO PEe3yJbTaTH OCHOBHUX XapaKTEPUCTHK 1 YUCIIOBUX 3HAYCHh MEXaHIKO-TEXHOJIOT1UHUX
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BJIACTUBOCTEH CTEOEN CIIbCHKOTOCIIONAPCHKUX KYJIbTYP, TAKUX SIK JKUTO, IIIEHULS, SYMiHb, HACIHHUKH
IYKpOBUX OypskiB Ta iH. OTpuMaHi pe3yibTaTd € 000B’SI3KOBOIO IMEPEIyMOBOI JI0 PO3POOKH poOOUnX
OpTaHiB CUTLCHKOTOCIIOAAPCHKUX MAIIMH, OCKIIBKH TUTBKY 33 TAKOTO MiIX0AY MOXKHA OTPUMATH ONTHMAbHI
Ta parioHaJbHI MapaMeTpu poOOYNX OpPraHiB CLTHCHKOTOCIONAPCHKUX MAIIWH, a (JOpMyBaHHS MPOEKTHUX
KOMIIETEHTHOCTEH arpoimkeHepa BigOyBaeThCsl HAHOLIBII eEKTUBHO Ta siKicHO. TeopeTHdHa i mpakTHYHA
MiAr0TOBKa MallOyTHBOTO arpoiHKeHepa nepeadadae pisHOMaHITHI (OpMH Ta BUAM HABYAILHOTO MPOIIECY, a
came — JIeKIlii, Ja0opaTOpHi 3aHATTS, MPAKTUYHE HABYAHHSA, KOHCYIBTAIlil, CAMOCTIHHY POOOTY, y BUTISAAL
KYPCOBOTO MPOEKTYBaHHS TOIIO. Po3po0Kka CiIbChKOTOCMIONAPCHKUX MAIIWH, SIKi 3a0e3MedyI0Th BUKOHAHHS
TEXHOJIOTIYHUX MPOIECiB y POCIMHHMIBKIA 1 TBApMHHUIBKINA Tady3sx nependavae riauOoke Ta BceOiuHe
BUBYCHHS Ta JAOCIHiIKEHHA 00’ €KTa, 3 KOTPUM B3a€MOJIIOTh poOO0Ui OpraHy TEXHIYHMX 3ac00iB MexaHizalii,
TOOTO, TIEPIT 3a BCe, HOTO MEXaHIKO-TEXHOJIOTTYHUX BIACTUBOCTEH. [1icia MbOTo MPOBOIUTHECS TEOPETHIHUH
aHaji3, pO3paxyHOK W OOIPYHTYBaHHS KOHCTPYKTMBHHX 1 TEXHOJOTIYHHMX IapaMeTpiB BJAacHE CaMHUX
po0oUYMX OpraHiB CUTLCHKOTOCIOAAPCHKUX MamiuH. Jlani, BuUOUpaeThcsi HEOOXiHE JKEpeno eHeprii, Horo
MOTY)XHiCTh. BuOpane mkepeno eHeprii MOBHHHO 3a0e3NeveHHs HaJiiHe (YHKI[IOHYBaHHS CHCTEMH,
Oe3nepebiitHe BUKOHAHHS TEXHOJIOTIYHOTO MIPOIECY POOOTH MPH MaKCHUMAaIbHUX 3aBAHTAKEHHSX.

Benukwuii HayKOBUii 1 MPaKTUUHUM iHTEpec, 0cOOIMBO i3 Oi0EHEPreTHIHOI TOUKU 30y, BUKINKAIOTh
CLITBCBKOTOCIIONIAPCEKY KYIBTYPH, KOTPi, Y MEBHIH Mipi, € A0 PiIKICHUMHU ISl HAC, aje MaroTh 3HA4YHI
MOTEHIIiaJhbHI MOYIIMBOCTI Ta MEPCIIEKTUBU PO3IIUPEHOTO paiioHyBaHHs y JlicocTenosiii 3001 YKpaiHu — 11e
mykpoBe copro, Citurpac, Mickantyc, EHepreriuna BepOa (Salix). HaBenemo mesiki iX XapaKTepHCTHKH.

IlykpoBe copro (Sorghum sacchartum) — 1i¢ BuUcCOKOpocia KyibTypa BucoTow 3,0-3,5 M, 110
Hanexats o Tpymu (C4). 3 omHoro rekrapa MokHa 36upatm 90-100 TOHH IyKpoHOCHOI Giomacu, IO
BUKOPUCTOBYETHCS I BUPOOHUIITBA e€TaHoNy, OyTaHony Ta Oiora3y. Jlo KiHIIS Bereramii B COKOBi cTteben
HakomuuyeThes 10 16-18 % mykpy; Moke 3abe3neuntu oTpumanHs coky 40-50 1/ra i cyxoi macu no 25-30
T/ra. BimkaTta 3emeHa maca, BUKOPHUCTOBYETBCS JUIsl OTpUMaHHS OpHKETiB Ta mener. ['ekrap mociBiB
I[yKPOBOTO COPro 3a BereTamiiiHmii mepion 125...135 mHiB 3acBOIO€ 0 55 TOHH BYTJIEKHCIOTO ra3zy Ta
BuAisie B atMocdepy 01m3pk0 40 TOHH KHCHIO.

Cgiturpac (Panicum virgatum L.) — ue ogna 3 6araTopiyHuX KOPEHEBUIIHUX TPAB, SIKA BUPOILYETHCS
3 METOI0 OTpUMaHHs Oiomacu. BucoTa pocnuHu 3ajeHO BiJl COPTY Ta KIIMAaTHYHUX YMOB i CTaHOBHUTH 50-
250 cMm. Bigaocurscs 1o C4 3a pOTOCHHTE30M, palliOHATEHO BUKOPUCTOBYE a30T i BOJIOTY. [IpoyKTHBHICTb
KOJINBAETHCS B MEXKaXx Bifl 6 T CyXol peuOBHHHU Ha IPYHTAX 3 HU3BKOK poarouicTio a0 20 T/ra Ha TpyHTax 3
BHCOKOIO POJIIOYICTIO. 32 YMOBH XOPOLIOTo 0TIy MOXHA 30MpaTy ypoxai npotrsiroMm 15 pokis. CeiTarpac
noxoauth 3 IliBHIYHOT AMepuKku, Jie y NPUPOAHUX YMOBaxX POCTE B3JOBXK 55° MiBHIYHOI JOBroTH ax 10
Mekcuky, 37e0UTBIIOT0 K TMpepiiHa TpaBa. 3 modaTky 90-x pOKIB CBITYIpac IMOYaB PO3MIISIATUCS SK
TpaB’siHa eHepreTUYHa KyJbTypa Ui BApOOHHULTBA eTaHouy i enekrpoeneprii B CILIA ta Kanani, a Takox sik
CHPOBHHA JUIS LEJ0I03HOI IPOMHUCIIOBOCTI.

Mickantyc (Miskantus A.) — nie GaraTopiuHa TpaB’sHUCTa POCIMHA 3 POAWHH 37aKkoBux, C4 THITy
(doTocunTe3y, kUil HapaxoBye Ou3bko 40 BuAiB. MiCKaHTYC € BUCOKOS()EKTHBHOIO €KOJIOTIYHO YHCTOHO
KyJIBTYpOIO: TICISA YOTHUPHOX POKIB BHPOIIYBaHHA BiH Hakommuye 15-20 T mim3emHoi Oiomacw, sika
ekBiBaieHTHa 7,2-9,2 T1/ra Byriemwo. TpuBamicTh BUKOpUCTaHHs IJlaHTamii — Onu3bko 20 pokiB, a
KOMEpIIHOro BUponTyBaHHS — 15 pokiB. Hu3bKki ekcrutyaraliiiini BATpaTH Ha BUPOIYBaHHS BiJAKPHUBAIOThH
HOIMPOKI MOXKIIMBOCTI BUKOPUCTAaHHS JaHOi KyJIbTYpU [UIS BHPOOHHUIITBA TBEPAUX BHIIB MANMBA.
VYpoxaiiHicTe cyxoi Oiomacu ctaHoButh 15-20 T/ra. biomacy MoxHa 30MpaTH HIOPIYHO 3a JOIIOMOIOIO
3BHYAHUX KOPMO3OHMpallbHUX KOMOAiWHIB, a OTpHMaHa Maca MOXe WTH Oe3rocepeqHh0 Ha BUPOOIICHHS
Teria abo mepepoONATHCS B MajdMBHI OpHUKETH YW TpaHyld. PeKoMeHIyloTh BHpPOIIYBaTH Ha
MaJIONPOSYKTUBHUX IPYHTAX, HE MPUAATHUX JAJIS1 BUPOLIYBAHHS 1HIIMX CUTBCHKOTOCIIOAAPCHKHUX KYJBTYP.

Eneprernuna BepOa (Salix). Pix BepOa 00’eiHy€e iepeB’ SIHUCTI pOCIMHN HaWPi3HOMaHITHIIINX (HopM
1 po3MipiB: BiJf MOTYTHIX JepeB, Bucotoro no 30 M Tta miamerpom 1-3 M (Bepba 0inma) o npiOHEHBKHX
JarapHU4KiB (HOJSIpHI Ta aBcTpilickki BepOu). IlpupogHo poctyTh B Mexax Ykpainu 25 BuuiB BepO.
IlepeBarn BepOW: BHUpOIIYBaHHS EKCTEHCUBHMM [UITXOM — IUIAHTAI[l0 E€HEPreTHYHOi  BepOu
BUKOPHUCTOBYIOTh 25 — 30 pOKiB 3 MiHIMAJIbLHUMHU BUTPAaTaMHU Ha JOTJIS; AiaMETpP POCIUH PiIKO IEPEBUIILYE
12 MM — pomyckaerbcsi 30MpaHHA 3BHYAHUM KOMOAWHOM; HU3bKI BHMOTH JIO IPYHTY; MOXXJIMBICTBH
BUKOPUCTAHHS 3€MeJib, HENPUAATHUX JJSl CUIBCHKOTO TOCIOJApCTBAa; BHCOKA CTIHKICTH 10 XBOPOO 1
ITKiTHUAKIB, 3JaTHICTH BUTPUMYBATH BEITUKI MiHYCOBI TEMIIEpaTypH.

VY nonepeyHoMy mepepisi cTebiia € JOCUTh pi3HOMaHITHUMHU (puc. 1).
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Puc. 1. Cxemu nonepeunux nepepizie cmeoben.
a — nueHuya; 6 — 1bOH Ma KOHONJIi; 8 — 0ePeGUHHI POCIUHU:
1 — enidepmic; 2 — kinvye napenximu 3 1yo ' 'sHumu 60J10KHamu; 3 — CyOUHHOBONOKHUCMI nyuKu; 4 —
OCHO6HA MKAHUHA; 5 — cepyesuHa (NOPOICHUHA); 6 — KOPOK

MexaHiKO-TeXHOJIOTi4HI BIACTUBOCTI POCIWH MIHJIMBI 1 3aiexarh BiJ 0aratbox (akTopiB, Y TOMY
YUCII Bijl JOKaJi3allii MICIsl po3TallyBaHHs Ha mojii. Ha mpopocTaHHs HaciHHSA, PIiCT i PO3BUTOK POCIHH
BIUTMBAIOTH IIMOWHA 3apOOIISTHHS HACIHHS B IPYHT, PiIBHOMIPHICTD PO3MIIIIEHHSI Ha TIOJIi, BIIANb Bifl JOPOTH,
CMYTOBHX Haca/DKeHb 4H JIicy, penbedy momns. Bim dac mpoBemeHHS eKCIePUMEHTATbHHUX JOCTIIKEHb 1
BigOOpY pOCIMHHHX Tpo0 Ha TOJi HEoOXigHO BpaxoByBaTH Hi (akrtopu. Ha puc. 2 HaBemeHo cxeMu
BiIOMpaHHs 3pa3KiB Ha MOJi: pHUC. 2, d. — cXeMa BigOWpaHHs 3pa3KiB CIPOIIEHUM METOAOM; pHC. 2, O, —
cxeMa BiIOMpaHHS 3pa3KiB 32 MIMPOKOPSAIHOTO MOCIBY (puc. 2, 6, @ — cXeMa PO3MIIIEeHHS BiIPi3KiB PIKiB
Ha OJIHOMY 13 TIOBTOPEHb; PHC. 2, 6, 6 — CyMiKHA 00JIIKOBa AUISHKA IS BiIOOPY Mpoo).
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Puc. 2. Cxemu gi0dupanus 3pasxie na noji

[ToBTOPHICTH MOCTIAIB BU3HAYATACH 32 (HOPMYJIOIO

A
)
p

Je N — 4ucio BapiaHTiB y paHomy pociigi; t — xputepiit Creiopenta (t =2); V — koedimieHT
Bapitoanns (V = 8...20%); P — BinnocHa moxubka nocmigy (P =4...6%).
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Ha ¢opmyBanns cTebna pocnuHH BIDIMBAE Croci® ciBOWM. 3a MMPUHOI0 MIKPAIL 1 PO3MIIIEHHSIM
HaciHHS B psAAKax ciBOa OyBae psaKOBa, mepexpecHa, BY3bKOPSIKa, IMUPOKOPAIHA, CTPIUKOBa, MyHKTUPHA,
THI3/I0Ba, KBaJIpaTHO-THI3[0Ba, CMyroBa i po3kugHa. Ha puc. 3 HaBeneHO cxeMy BH3HA4YECHHS MOKAa3HMKIB
PO3MIIIIEHHS POCIHH 3a THI30BOTO criocoly ciBOm. ['Hi3goBuUii croci0 ciBOM € Pi3SHOBUIOM IIUPOKOPSTHOTO
1 moJsirae y ToMy, 110 HaCiHHS PO3MIIIYIOTH Y PsIIKaX THi3JaMH IO KijibKa IITYK, HaluacTile 3 0JHAKOBUM
IHTEpBaJIOM MiXX HMMH. BijcTaHb MiX THi3JaMM BU3HAYAKOTh 3aJ€KHO BiJ] 0ocoOMUBOCTEH KynbTypu. Llei
cnocib 1ae 3Mory 3/IIHCHIOBATH MIKPSIHANA 0OPOOITOK.

A % HaBememo fesiki TTOKa3HWKH — PO3MIIICHHS
- . pocimH. LuprHa MDKPSIUIS deepy M
- 5 _¥1t¥a VTV 2
2 R e 2)
C @ | P Bincranb Mik neHTpamu OyKeTiB Deep, M
g N XgTXg Xy TXn
N -4 Begp, = —/— +——. (3)
& . JopxuHa Oyketa [z, M
. b} 7
" £ g =Xz — X (G))
m n upuna Gykera C, M
7g--------- e Al vy )
Yucno OykeriB Np ) (IIT.) y psAKY Ha BifcTaHi
% = o o) & 1M psinka i
) 4 Ngm = _l (6)
. L . . .
E & Jie n — yrcio OykeTiB (IUT.) y pSAKY Ha BiacTai L.
- *y _@l - Yucio Oykeris (mr.) Ha 1ra Ng
X . 104
. 1y . Ngrz = asep bep . (7)

UYwucno pocnuH (1T.) Ha 1M psnka Np oy
Puc. 3. Cxema eu3nauenna NOKA3HUKIE PO3MIULEHHA Ney = Ngp i, (8)

POCUH 3a 2Hi3006020 cnocody cieou 11 M — Cepe/IHE YHCII0 POCTHH y GYKETi, T,

UYwucno pocnuH (1T.) Ha 1ra Np o,
Nprg= Ngpam 9)
3i0pani cTebna NOCTIKYBAIUCS Ha IepepizaHHsA. Bapro 3a3HayuTH, MO0 NPOIEC pi3aHHI —
HaUTIONTUPEHI NI BUJ pyWHYBaHHSI CUTHCHKOTOCIOIAPCHKUX MaTepialliB Mij] 4ac X 30MpaHHs Ta MepepoOKH.
Bin monArae y mpoHUKHEHHI Jie3a BCepenHy 00’ €KTy 0OpOOITKY 3 BUTICHEHHSIM T'PaHHAMHM Jie3a 4YaCTOUYOK
Mmatepiany. [Ipy oMy goNalOThCS CHIM ONOPY HOPMAaJbHOMY THCKY i TepTs. Kopzaroumii pyx nesa
MOJIETIIYE TIPOHUKHEHHSI MOTO B MaTepiall, a OpiOHi 3a3yOpWHKM BXOZSTH Y MaTepiall 1 BiApUBAIOTh HOTO
gacTouku. JlocBi MOKasye, 110 NpoLeC pi3aHHA cTeben € CKIAQAHUM MEepiOJUYHUM MPOLECOM, IIO0
BiJJOYBA€THCS 3 JICSAKOIO YacTOTOIO 3MiHU (a3 CTUCKaHHA Ta po3Tsry. Lls dacToTa 3anexuTh Bix reomerpil
pi3aNBHOrO THCTPYMEHTY: UMM TOCTpillle JIe30, MEHIIHH KyT 3arOCTPEHHs 1 OB KyT HaXWily je3a TUM
BUIIIa YacTOTa KOJHMBaHb. 3OUTBLICHHS OCTAaHHBOI BiANOBiJAa€ JOKaji3awii pyHHyBaHHS Ol Jne3a, IO
3YMOBIIIOE 3MEHIIEHHS 3ycWulsi pizaHHs [6]. OTpuMaHi pe3ysibTaTH €KCHEPHUMEHTAIbHHUX JOCITIKEHb
MIATBEPIUIIH, 10 MeXa MIIHOCTI cTeben medopMaliisaiMm pos3Tary (pi3aHHs i3 KOB3aHHSIM) y 2 pa3d MEHIIa
HiK AedopmanisaM 3cyBy 1 Maibke y 20 MeHIIa HiX JedopMaLisaM CTHCKY. Pe3yiabpTaTi eKcriepuMeHTaIbHUX
JOCIIPKEHb MiATBEPANIN TEOPETUIHE OOTPYHTYBaHHs €()EeKTUBHOCTI Pi3aHHS 13 KOB3aHHIM

Jiiss BUMIpIOBaHHSI CHIIM OIOpY cTebel Ha mepepiyBaHHS BUKOPUCTOBYBABCS JIHHAMOMETP
nepeHocHuit 3-ro pospsay JOCM-3-0,2 npencrabineHuit Ha puc. 4. TouHicTh HUHAMOMETpa BUCOKa. BiH
BUTOTOBJICHUH 7151 TIOMIpHOTO KJIIMAaTy 1 Mpalioe HOPMAJIBHO MPH BEPTUKAJIBHOMY HampsiMi MPHUKIAACHHS
CHJIH 1 BITHOCUTBCS JI0 BUPOOIB, SKi HE pEMOHTYIOThCS. [Ipy>KHUI eleMEeHT CIpuiiMae HaBaHTaXKEHHS Yepes3
HaKJIaJIKy Ta mapuk (Ha (oTo He 1oKasaHi) i JogaTkoBuid yrop. I1ig 1i€r0 HaBaHTaXKEHHS NPY)KHUN eJIeMEHT
nedopMyeThes 1 i€ Ha IHAUKATOP Yepe3 ynop. [HAuKaTop 3aKpilIeHo y KOpIryci.

[ligroroBka OUHaMOMETpa N0 BHUKOPUCTaHHS 1 Horo nabopaTopHe 3acTOCYBaHHS MOJIATAE Y
MIEPBUHHIN OIIHII MOXIUBOCTEH MPHIIANy 3 YpaXyBaHHSM M€OMETPUYHMX 1 IHIIMX mapamerpiB creden. Jlms
3a0€3MEeUeHHs] BHCOKOI TOYHOCTI BHMIpIOBaHHS IMHAMOMETP HE MEHIIE $K 3a TOAMHY JO0 MOYaTKy
EKCIEPUMEHTAIBHUX JOCHTII)KEHb 3aHOCUBCS y MPUMIIIEHHS IJi BUPIBHIOBAHHS TEMIIEpaTyp IMHAMOMETpPa
Ta HaBKOJIMIIHBOI'O CEPEIOBUIIIA.
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JluHaMOMETp BCTAHOBJIOBABCS Ha OMOPHY MOBEPXHIO.
Herami, mo 3HIMAalOTBCI — HAKIaAKy 1 MIapHK
BCTAaHOBIIOBAJINCH  Ha  AuHamMomeTp.  [loka3HUKH
IHIUKAaTOpa BCTAHOBIIOBATHCHL Ha «(0» IMOBOPOTOM HOTO
pyxomoro ob6oma. OTke, [OCHI[KEHHS MeEXaHIKO-
TEXHOJIOTIYHMX BJIACTHBOCTEH CTE0EN € BayKJIMBOIO
MepelyMOBOI0 /IO  pO3poOKM  pobounmx  OprasiB
CITBCBKOTOCIIOAAPCHKUX  MAITHH i (hopMyBaHHS
npodeciiHux MPOEKTHUX KOMIIETEHTHOCTEH
arpoiHxeHepa.

Puc. 4. Junamomemp /]OCM-3-0,2

5. BUCHOBKH

[Ipn BUKOHAHHI BHUPOOHWYMX TEXHOJOTIYHHMX OIEpamii 1 y HaBYaIILHOMY IIpOIleci, a came, B
MEeIaroTiYHUX TEXHOJIOTIAX MiArOTOBKM MalOYyTHIX arpoiHKeHEepiB M0 iHHOBAL[iHHOT MPOEKTHOI MisSUTBHOCTI
ciig BpaxoByBaTH MTB c.-r. MaTepiainiB, y ToMy ducii i creben. 3aCTOCyBaHHSI y HaBYaJIBLHOMY IpOIeci
MiTOTOBKY arpoimkeHepiB 0a30Bux 3HaHb 3 MTB c.-T. MaTepianiB 3a0e3ne4nTs JOCTaTHI 3HAHHS, YMIHHS Ta
HAaBUYKH 3 CYYaCHHX TEXHOJIOTId TMPOEKTYBaHHS TEXHIYHMX 3aco0iB MexaHi3amii c.-T. BHPOOHHIITBA,
30KpeMa, poOoUrX OpraHiB, IO B3aEMOIIOTH 3i ctebaamu pociuH. Kpim Toro, BuBuenHss MTB pocnuHHEX
MaTepiajiB JOMOMOXe MalOyTHIM arpoimkeHepaM cpopmyBaTH TIIOOaTHHUHA PiBE€Hb MUCIEHHS, 3/IaTHICTH
n0 mepenOadeHHS MOXIMBUX HACHiJKIB TEXHIYHOTO BIUIMBY Ha JOBKULISL, TBOPYO PO3B’s3yBaTH
MpoOJeMHUX MUTaHb BUPOOHWYOT MPOEKTHOT TisTTBHOCTI.
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MEXAHUKO-TEXHOJIOTMYECKHE CBOMCTBA CTEBJIEN KAK ITPEJAITOCHIIKH K
PA3PABOTKE PABOYMX OPTAHOB CEJIbCKOXO3SIMICTBEHHBIX MAIIIMH U
®OPMUPOBAHUS MPOEKTHBIX KOMIIETEHIIU ATPOUHKEHEPA

B cmamove npedocmaenenvl pezyiomamsl HAYUHBIX UCCEO08AHUN MEXAHUKO-MEXHONIOZUYECKUX
ceoiicme cmebaeill, 6IUAHUE AZPOMEXHUKU GbIDAWUBAHUA C.-X. KYJIbMYD HA HPOUHOCHIHbIE
XapaKmepucmuky pacmeHuil, Komopbvle cledyem Yuumpléamsv npU pacdyeme u 000CHOBAHUU
napamempoeé pexcyuwjux paoouux opzanos mauwiun. llpeonoiceno unnosayuonnvle MenmooonozuiecKue u
OP2aHU3AYUOHHBIE NOOXO00bl K KOMNJIEKCHOMY 00Be0UHEHUI0 OOCUMICCHUIL aZPAPHONl HAYKU U YUeOH020
npouecca no nPoOIEMHBIM 80NPOCAM CHUNCEHUA IHEP2OEMKOCHIU NPOUECCO8 CPEe3AHUA U UZMeNbUeHU
C.-X. KYJIbHYp, YMO HOJIOHCUMEIbHO 61UAem HA IPPhekmusHocms azponpomvluiieHHO20 NPOU3800CMEd,
a makoice yayyuiaem Kauyecneennvle NOKa3amenu no020moeKu CREYUATUCHIO8 6 YUPEHCOCHUAX bICULE2O
oopazoeanun. Ilokazano, umo npumenenue 6 yueOHOM npouecce COBPEMEHHbIX NPUOOPOE U
000pyo0sanusn 013 UCCAEO08AHUA MEXAHUKO-MEXHOTIOZUYECKUX XAPAKMEPUCMUK cmebnell, Ho8eluux
OudaKmuueckux cpeocme o00y4eHus, npueiedenHue CmyoeHmoe K HAYYHOU OeAmenbHOCHmU
HONOIHCUMENIbHO 6IUAEH HA ROO2OMOBKY AZPOUHIICEHEPOB, NOIYUEHUE UMU 2TTYDOKUX 0A306bIX 3HAHUIL NO
meopuu u RPAKMUKU RPOEKMUPOBAHUA PAOOUUX OPZAHOE C.-X. MAWUH U 6blOOPY UCHOUHUKO8 IHEPZUU.

Pazpabomansl pekomenoayuu HaAyuHozo pa3sumus MemooOuKu npogedeHus IKCnePUMeHmanbHbixX
UCCe006AHUTl  MEXAHUKO-MEXHOI0ZUYECKUX  CBOUCHIE  PACMEHUNl, YMO  AGIAACMCA  GAICHOIL
coCmagnauwiell UHHOBAUUOHHBIX NeOA202UYECKUX MEXHOI02Ul (OopMUposanus npopheccuonaIbHbIx
HPOEKMHBIX KOMRemeHYuil OyOyuux azpouHicenepos.
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Knrwwuesvie cnoea: MexanuKko-mexnoiozuueckue ceoiicmea, cmeonu, pabouue opzamol,
CebCKOXO03UCHBEHHBLE MAULUHDL, AZPOUHICEHED.
®. 9. Puc. 4. Jir. 11.

MECHANICAL AND TECHNOLOGICAL PROPERTIES OF STEEL AS A PRESERVATION
TO THE DEVELOPMENT OF WORKING AGENCIES OF AGRICULTURAL MACHINES AND
FORMING PROJECT COMPETENCIES OF AGRICULTURAL ENGINEER

The results of scientific studies of the mechanical and technological properties of the stems, as well
as the effect of agricultural technology of growing crops on the strength characteristics of plants, which
should be taken into account when calculating and justifying the parameters of cutting machines working
bodies were presented in the article. Innovative methodological and organizational approaches to the
integrated integration of the achievements of agrarian science and the educational process on the
problematic issues of reducing the energy intensity of crop cutting and shredding processes, which
positively affect the efficiency of agro-industrial production, as well as improve the quality indicators of
training specialists in higher education institutions were proposed. It is shown that the use in the
educational process of modern instruments and equipment for the study of the mechanical and
technological characteristics of the stems, the newest didactic teaching aids, the involvement of students in
scientific activity has a positive effect on the training of agricultural engineers, their deep basic knowledge
of crop production, theory and practice of designing agricultural workers machines and energy sources.
Recommendations for the scientific development of the methodology for conducting experimental studies
of mechanic and technological properties that are an important component of the innovative pedagogical
technologies for the formation of professional project competencies of future agroengineers have been
developed.

Key words: mechanical and technological properties, stems, working bodies, agricultural machines,
agroengineer.

F. 9. Fig. 4. Ref. 11.
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