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Y cmammi npeocmagneno pesyrivmamu HAyKogux 00CniONCceHb MEXAHIKO-IMEXHONO0ZIYHUX én1acmugocmeil
cmeben, GnIUG AZPOMEXHIKU GUPOWLYBAHHA CiNbCbKOZOCNOOAPCLKUX KyAbmyp HA XAPAKMEPUCMUKU MIiyHOCHmI
POCIUH, W0 6NIUGAIOMb HA PO3PAXYHOK MA OOIPYHMYGAHHA NApamempie piycydyux podouuUx Op2anie MauiuH.
3anpononosano iHHOGAUITIHI MeMOOONO2IMHI Ma Op2aHi3auiiini niOXo0u 00 KOMHIEKCHO20 00’€OHAHHA 00CAZHEHD
azpapHoi HAyKu ma HAGYAIbHO20 Npouecy uw{000 RPOOIEMHUX NUMAHb 3HUNCEHHA EHEPZOEMHOCHI npouecie
3pi3anuna i nOOPiOHEHHA CiNbCbKOZOCROOAPCLKUX KYAbMYp, W(0 NOZUMUEHO GNIUGAE HA epeKmusHicmb
azpoOnpoOMUCIOB020 6UPOOHULMEA, A MAKONHC NOTIRULYE AKICHI NOKA3HUKU RIO20MOGKU (haxieyis y 3aknadax euuioi
océimu. Ilokazano, w0 3acmMoOCy8aHHs y HAGUANbHOMY RpPOUeCi CYYAcCHUX NpUIAdie ma O001AOHAHHA O1A
00CNIIONHCEHHA MEXAHIKO-MEXHOI0ZIYHUX XaAPaKmepucmuk cmeben, HOGIMHIX 3ac0o0ié¢ HAGYAHHA, 3aATYYEHHA
Cmyoenmie 00 HayKoeoi OiAnbHOCMi HO3UMUGHO 6NIUGAE HA NIO20MOBKY apOiHIICceHepis, OMPUMAHHA HUMU
21uboKuUx 0azo6ux 3HAHL 3 POCAUHHUWMGEA, meopii | RNPAKMUKU HPOEKMYSGAHHA POOOUUX OpP2aAHIE
CiIbCbKO20CNO0apCbKUX Mawiun i udip Oxcepen emepzii. Po3podneno pexomenoauyii uj000 HAyKo8oz0 po36UMKy
MemoouKUu npoeedeHHsA eKCnEPUMEHMATbHUX OO0CTIONHCEHb 6T1ACMUBOCHIE MAMEDPIANie, WO € 6ANCIUEOI0 CKIIA008010
innosayiiinux neoazoziunux mexnonozii opmysannsa npogeciiinux Komnemenmuocmeil azpoiniceHnepis.

Kniouosi cnosa: mexamiko-mexnonoziuni enacmueocmi, cmeona, poooui opzanu, CiibCbKo20CHOOApPCHKI
MawuHu, azpoinicenep.

®@. 9. Puc. 4. Jlir. 11.

1. IToctanoBKa NpodJIeMH

[Ipocta Ta noriyHa MOCIIAOBHICTE MPOEKTYBAHHS CLIBCHKOTOCHOJAPCHKUX MAIIUH Iependadae
cnovatky (pyHIameHTanbHe BUBYECHHS 00 €KTIB CUTBCHKOTOCIIOAAapPCHKOTO BHPOOHMITBA (IPYHTY, HOOPHB,
MECTUIHIIB, POCIMH, TBapuMH TOWIO), a Aaji PO3pOOJSAIOTECS CXEMH MAallWH, 3Hapsib YU YCTAaHOBOK,
PO3paxoBYIOThCS IMapaMeTpud poOOYMX OpraHiB i, HacaMKiHENb, BHOWPAEThCSA JDKEPETO eHeprii, KoTpe
3a0e3rmeynTh BUKOHAHHA TEXHOJOTIYHOTO Tmporecy. MexaHiko-TexHodoriuni BmactuBocti (MTB)
CLIBCBKOTOCIOAAPCHKUX MaTepiaiB TICHO IOB’si3aHi 3 iXHIMU 010J0TYHUMHU Ta Qi3HYHUMHU OCOOJIMBOCTAMM,
PO3MIpHO-MAaCOBUMH IOKa3HUKAaMH, COPTaMH, IPyHTaMH Ta IONEPEAHHKAMH Yy CiBO3MiHi, KJIIMaTHYHHMHU
yMOBaMH{ BHPOIIyBaHHs, 30epiranas Ta iH. [1]. 3HaHHS BIacTHBOCTEH OO’€KTIiB, 3 SKUMH B3AEMOIIIOTH
po0odi OpraHu MalluH, ypaxyBaHHS YMOB BHPOOHHMIITBA, TaTy3eBUX CTaHAAPTIB JO BUPOOJIEHOI MPOIYKIIIi,
PO3YMIHHS CYTTI TEXHOJIOTIYHOTO IIpOLecy, KOTPUH TPOEKTYETbCS BIAMOBIAHO 10 cHenH(iYHUX
BIIACTHBOCTEH 00’ €kTa 00poOKH [2] — I1e € OCHOBHI KITFOUOBI 3aca/i 0 iIHHOBAIIHHOT MPOEKTHO TiSTBHOCTI.

OxpiM SIKICHUX TIOKa3HUKIB POOOTH CyyacHa CUILCHKOIOCHOAAapChKa TEXHika IOBHHHA OYTH
BHCOKONPOJIYKTUBHOIO, HAAIMHOIO, a 3aTpaTu Ha ii 0O0CIyroByBaHHS Ta PEMOHT — MiHiMansHUMHU. Bee e
HEOOXiTHO BpaxoByBaTH B TEXHOJIOTIAX IMIATOTOBKH arpoimkeHepiB. Ilil 4ac MpoeKTyBaHHS MalllMH CIIiJ
BpaxOByBaTH OCHOBHI YMOBH, SIKUMH BH3HAUa€Thcsi po0OOTAa MAaIIMH, MO IPYHTYIOTHCS Ha 3aKOHaX
B3a€EMO3B 513Ky (OpPMH, PO3MIpIB 1 MacH, 3aKOHIB KIHEMAaTHKH, TUHAMIKH, HedopMallii CyIUIbHUX Til, iX
nonineHHs Ta iH. [lormubneHoro BUBYEHHS MOTPEOYIOTH MPOOJIEMHI MHUTAaHHS POOOYMX MPOIIECiB pi3aHHS
crebel, TIOK, M0 € BAXKIMBUAM JUISI CLTBCHKOTOCTIONAPCHKOTO BUPOOHHMIITBA 1 71l HABYAIILHOTO MPOIIECy.

2. AHaJIi3 OCTaHHIX JOCTiIKeHb i myOaikanii

MexaHIKO-TEXHOIOT14H1 BJIACTUBOCTI creben JOCTIKYBaIIUCh OaraTpMa BYCHUMU.
PerpocnexTuBHMIT aHani3 mokasas, mo ui nutadas me y XVII cr. suuas K. I'pro, y XIX cr. — K. Kyneman i
I'. Cnencep. Benukwuii Bkiag y po3BuTok Hayku npo MTB pociun Baic C. IlIBennenep, sIKMii NpOBiB
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AHAJIOTI0 MK TH)KEHEpHUMHU KOHCTPYKIISIMHU Ta cTebaaMu pociauH. Y XX CT. BUCHHS y JaHOMY HAPSMKY
po3BunyTo B.®. Pazmopcbkum, KOTpuil MOpIBHIOBaB CcTeO0JO POCIMH 3 pamioHaJbHO IMO0YIOBAHOO
3aI1i300€TOHHOI0 criopynoio [2]. MTB pocimHHHX MaTepialliB KOJIOCOBHX KYyJIbTyp, a came, omip crebern
3pi3y, MIIHICT, 3B’SI3KIB 3epHa B KOJOCI, 3aKOHOMIPHOCTI pO3MOALTY pO3MIpiB cTebes BHBYAIU
[.®. Bacunenko, €. lUlamipo Ta iH. PyHOaMeHTalIbHY TEOpil0 B3a€MOJIl Jie3a 1 POCIMHHHX CTEOIOBHX
MatepiaiiB po3poouB akan. B.I1. opsukin. ¥ 3-my ToMmi HOro HayKOBUX Mpalb IMPEICTABICHO TEOPIr0
JKaTOK (KyT HaXWTy Jie3a HOXKa, BIATHHAHHS cTe0e), HAMBUTIMHINIA MBUIKICTh pyXy HOXa, OCHOBHI pO3MipH
HOXIB JKaTOK, pO3paxyHOK piXKydOro amapary), TEOpilo COJIOMOPI3KH Ta CHIIOCOPI3KH (KYT KOB3aHHS HOXa,
KyT 3allleMJICHHS, IOBOPOT HOXA, KYT 3aTOYKH Jie3a, OCHOBHE PIBHAHHS COJIOMOPI3KH 1 CHIIOCOPi3KH, (hopma
kpuBuX s Jie3a) [3]. IlomampImuii po3BUTOK ISl TEOpis OTpuMana y mpamsax akan. B.A. JKemuroBcbkoro,
npod. M.€. Pesnuka [4], €.C. bocoro [5] ta in. Y [5] 3a3HaueH0, M0 cTebIa MOBUHHI 3pi3aTHCS HAa BUCOTI
He Oinplie 6 cM JUId NPUPOJHUX 1 8 CM AN CiISHUX TpaB 1 yKiajgaTucs y NpsAMOJiHiKMHI mpokocu. Jlyxe
HU3bKE CKOIIYBAaHHS TaKOX HE JOMYCTHME, OCKUIBKM MpPHU LBbOMY TPaBU MOXKYTh BHIIQJaTH 4epe3 CHIIbHE
TpaBMyBaHHS IPUKOPEHEBOI YACTHHU cTeOMA.

VY mpakTHKyMi 3 MEXaHIKO-TEXHOJOTIYHHX BIACTUBOCTEH CLIBCHKOTOCHOJAPCHKUX MaTepialis,
kotpuid miaroryBanmu B.I'. Boiitiok, O.M. Iapenko, C.C. fAunyn, M.A. Jlomxuk, B.M. IllBaiiko,
O.A. Cap)kaHOB HaBelIeHO J1abOpaTOpHi pOOOTH 3 BHU3HAYCHHS OCHOBHHMX MEXaHIYHHX XapaKTePHUCTHK
CLITBCHKOTOCITOTAPCHKIX POCIHH i 9ac PO3TITaHHA (BU3HAYEHHS aOCOJFOTHOTO 1 BITHOCHOTO ITOJIOBKEHHS
3pa3kiB cTeOeNl POCIMH, TUMYacOBOI'O HANpPYXXEHHS 1 HampyKeHHS 3a CTYNEHSIMH, a TaKoXX MOIYJIs
TIPOTIOPITIAHOCTI), CTUCKAHHS (BU3HAYCHHS aOCONIOTHHMX 1 BIHOCHUX YKOPOYEHBL 3pa3KiB CTeOEN POCIHH,
Hampy)XeHb, IO BIAMOBIAAIOTH MeXaM MPOMOPIIHHOCTI 1 MIIHOCTI), Tepepi3aHHs (BHU3HAUYEHHS
MaKCHUMaJIbHOTO 1 CepeIHBOT0 3yCHIIIS IIepepi3anHs, poOOTH i MUTOMOI pOoOOTH pi3aHHs cTeden pociuH) [6].

[lonpiOHEHHS POCIMHHUX MaTepialiB 3IIHCHIOEThCA HE TINBKM Yy Taly3fX PpOCIMHHUITBA,
TBApUHHHUIITBA, ajie¢ ¥ y IHMMX ramy3sx. Tak, Hampukian, y OlOeHEepPTeTHIll y BHUIIAII TBEPAOTO MallnBa
BUKOPHUCTOBYIOTh JIpOBA, TUPCY, TPICKH, MAIWBHI rpaHyiu, neiaetd [/]. OmHi€ro i3 KIOYOBHX JIAHOK Y
TEXHOJOT1YHOMY LMKl BHPOOHMLTBA INENET € Mpolec MOAPIOHEHHS CHPOBUHH. 3APIOHEHHS KPYIHO
KYCKOBHX MaTepialliB 0 po3MipiB He Oiabmre 25x25x2 MM 3IIHCHIOETHCS i3 3aCTOCYBAHHSIM MOJIOTKOBHX
Ipo0apoK PemiTyacToro TUIY, M0 J03BOJISIE TTOKPAIINUTH MOAAJBINY TEXHOJIOTIUHY OmNepariio Cyurinsas [7].
VY niTepaTypHHX JDKepeniax MpencTaBlIeHO pe3yibTaT AociimkeHb MTB Garatbox KynbTyp, SKi 3aiMaroTh
3HAYHI TUIOMII CLTBCHKOTOCTIONAPCHKUX YTiAb, HAIIPUKJIAM, COHSIIHUK [8], IyKpoBi Oypsku (HaciHHUKH) [9],
37aKkoBi, 0000Bi, Kpym’stHI TOm0. METOHOJOTiYHI OCHOBU PO3PAaXyHKY Ta MOCIHIIKEHHS XapaKTePUCTHK
MIIHOCTI MaTepiainiB npeacrasieHo B [10].

VY menarorivHuX TEXHOJIOTISIX MiArOTOBKH MailOyTHIX arpoiHeHEepiB KPiM MOTIHOIEHOr0 BUBYEHHS
BJIACHE CaMoro cTebJia TaKOX BUBYAETHCS iX CYKYHHICTh, KOTPa MOXXE IIPEICTABISTH COO0I0, HAPHUKIALI,
BAIOK. Tak 3a pO3IUIBHOTO CHOCOOY 30MpaHHS 3€pPHOBHUX KYJBTYp BaJKOBHMH >KaTKaMyd BHUCOTY 3pi3y
BCTAHOBIMOOTH 15...20 cM mpu jgoxuui creben | = 70...100 cm Ta ix kimbkocti 300...500 wT. Ha 1 M
wromti ta 20...25 cm npu |, > 100 e Ta ix kinbkocTi Ha | M2 — nonan 500 wrr. [luprHa Bajika HE MOBUHHA
mepeBuIyBaT 1,7 M Mpu BUKOPUCTaHHI TiAOMpadiB mmpuHOto 3axBaTy B = 2,1 M1 24 m pu B = 3,4 m.
JliniliHa miinbHICT (Maca | M JOBKHHU Basika) Mae OyTH Takolo, 00 MOJOTapKa KOMOaliHa ONTHMAJIbHO
3aBaHTaXxKyBajacs 3a MBHUAKOCTI pyxy Vy = 1,3...1,5 m/c. 3pi3ani crebna, mo moTpanuid Ha KOHBEEP
migdupada, He MOXYTh MHTTEBO HaOyTH HOTO MIBHIKOCTI PyXy depe3 MPOKOB3YBaHHS 1 MPUBOASTHCA B PyX
3aBISIKM cuii TepTs F, mo BuHMKae MK cTeOiamu 1 MOJOTHOM KOHBeepa mizbOupaua [11]. 3aramom, y
migpyunuky [11] BHCBITIEHO CYTHICTH Ta METOMHM IH)KEHEPHOT'O PO3PAXYHKY TEXHOJIOTIYHHX IPOIIECIB,
OCHOBHI 3aKOHOMIPHOCTI POOOTH CLTHCHKOT'OCMONAPCHKUX MAIIMH 3aJIe)KHO BiJl BJIIACTHBOCTEH 1 CTaHy
MaTtepiaiy, mo 00poOIs€ThCs.

3. MeTa nocaigkeHHs

Po3pobutn Ta HayKOBO OOTPYHTYBATH TEOPETHKO-METOOJIOTIUHI 3acad OCOOIUBOCTEH JOCTiKEHD
MEXaHIKO-TEXHOJIOTIYHUX BJIACTUBOCTEH cTeOeN Yy KOMIUICKCHOMY HO€IHAHHI pe3yJIbTaTiB J1a00paTOpHHX 1
MOJILOBUX EKCIIEPUMEHTIB 3 PO3BUTKOM HpodeciiHMX KOMIICTEHTHOCTEH arpoimkeHepa MWix dyac
HABYAIBHOTO TIPOIIECY Y 3aKJIa/laX BUILOI OCBITH.

4. OCHOBHI pe3yJIbTATH JOCTiKEHHSA

Bi,ELHOBi)_IHO a0 p03p06neH0'1' mnporpamMm Ta MCETOAUKU TCOPCTUIHUX i CKCIICPUMCHTAJIbHUX
IIOCHiIDKeHB OTPUMAHO PE3YJbTATH OCHOBHUX XapPaKTCPUCTUK 1 YMCJIOBUX 3HAYE€Hbh MEXAHIKO-TEXHOJOTITYHUX
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BJIACTHBOCTEH cTeOeN CUIbCHKOTOCHOJAAPCHKUX KYJBTYp, TAKUX SIK JKUTO, MIICHHIS, SYMiHb, HACIHHUKU
IyKpOBUX OypsikiB Ta iH. OTpuMaHi pe3yNbTaTH € O00O0B’SI3KOBOKO IMEPEIyMOBOIO JO PO3POOKH POOOUMX
OpraHiB CITECHKOTOCTIOAAPCHKUX MAIIWH, OCKITBKH TUTHKH 3@ TAKOTO ITiIX0Iy MOXKHA OTPUMATH ONTHMAITbHI
Ta palioHANbHI MapaMeTpu poOOYMX OpPraHiB CUTLCHKOTOCIIOAAPCHKUX MAIWH, a GOPMYBaHHS MPOEKTHUX
KOMIIETEHTHOCTEH arpoiHXeHepa BifOyBaeThCsl HaHOIIbII €PEeKTHBHO Ta SIKICHO. TeopeTHyHa i mpakTHYHA
MiATOTOBKAa Malil0yTHROTO arpoiHkKeHepa rnependadae pisHOMaHITHI (OPMH Ta BUIU HABYAJIHHOTO MPOIIECY, a
came — JIeKIIii, TabopaTopHi 3aHATTS, MPaKTHIHE HaBYaHHS, KOHCYJIBTaIlii, CAMOCTIHHY poOOTY, y BHTIISIIL
KypCOBOTO MPOEKTYBaHHsI TOLIO. Po3po0OKa CiIbChKOTOCHOAapChKUX MAIIHH, SIKi 3a0e3MeuyroTh BUKOHAHHS
TEXHOJIOTTYHUX TPOLECIB Y POCIMHHUIBKINA 1 TBapUHHULIBKIA ramy3sx nependayae riuboke Ta BceOiuHe
BHBYCHHS Ta OCIIDKEHHS 00’ €KTa, 3 KOTPUM B3a€EMOIIIOTH po0O0Yi OpraHW TEXHIYHUX 3ac00iB MEXaHi3allii,
TOOTO, MEpII 3a BCE, HOT0 MEXaHIKO-TEXHOJOTIYHUX BIacTUBOCTEH. I1icis hOro mMpoBOAUTHCA TEOPETHUHUI
aHaji3, po3paxyHOK H OOIPYHTYBaHHS KOHCTPYKTUBHHMX 1 TEXHOJIOTIYHHX IapaMeTpiB BIacHE CaMHX
po0OYMX OpraHiB CUILCHKOrOCIOAapCchbKUX MamuH. Jlaii, BUOupaeTbes HEOOXinHE IpKepeno eHeprii, fioro
MIOTYKHICTh. BuOpaHe mkepeno eHeprii MOBHHHO 3a0e3ledueHHs HamiiHe (QYHKIIIOHYBaHHS CHCTEMH,
Oe3nepeliiiHe BUKOHAHHS TEXHOJIOTIYHOTO MPOIiecy POOOTH NPU MaKCUMAaIIbHUX 3aBaHTKEHHSX.

Benukuii HayKoOBUil 1 IpakTUUHUM iHTEpec, 0cO0NMBO i3 G10€HEePreTHUHOI TOUKU 30Dy, BUKIMKAIOTh
CLITBCBKOTOCIIONAPCHKY KYJIBTYPH, KOTpPi, y MEBHIH Mipi, € Iemo PiIKiCHUMH IS Hac, ajleé MaloTh 3HAYHI
MTOTEHIIaTbHI MOMJINBOCTI Ta MEPCINEKTUBU PO3IMIMPEHOTO paiioHyBaHHs y JlicocTemoBii 30HI YKpaiHu — e
mykpose copro, Ceiturpac, Mickantyc, Eneprernuna Bep6a (Salix). HaBenemo mesiki iX XapaKTEpHUCTHKH.

LyxpoBe copro (Sorghum sacchartum) — me Bucokopocia KymbTypa BucoToio 3,0-3,5 M, 1o
Hanexats 1o rpymnu (C4). 3 omHoro rekrapa MoxkHa 36uparu 90-100 TOHH LyKpoHOCHOI Giomacu, IIO
BHUKOPHUCTOBYEThCS Il BUPOOHUITBA €TaHONy, OyTaHomy Ta Oiorasy. Jlo KiHIs Bererauii B COKOBi cTeben
HakomuuyeTbes 10 16-18 % mykpy; mMoske 3abe3neuntu orpumanHs coky 40-50 T/ra i cyxoi macu go 25-30
T/ra. Bimxara 3eneHa Maca, BHKOPHUCTOBYETHCA JUIA OTPUMaHHA OpHKETiB Ta meneT. ['extap mociBiB
LYKPOBOTO COpro 3a BererauidHuid mepiox 125...135 nmHIB 3acBOIOE€ 1O 55 TOHH BYIJIEKHUCIIOTO Tazy Ta
BuAiNsie B atMocdepy 01au3pko 40 TOHH KUCHIO.

Ceiturpac (Panicum virgatum L.) — 1ie oHa 3 6aratopivHuX KOPEHEBHIIHUX TPaB, SKa BUPOITYE€THCS
3 METOI0 OTpHUMaHHA 6iomacu. Brucora pocimHU 3aieXHO B COPTY Ta KIIMAaTUYHUX YMOB i1 CTaHOBHUTH 50-
250 cMm. Bigaocutscs 1o C4 3a poToCHHTE30M, pallioHAILHO BUKOPUCTOBYE a30T i Bosory. [IpolyKTUBHICTb
KOJINBAETHCS B MEXax Bifl 6 T CyX0l peUOBHHH Ha I'PYHTaxX 3 HU3BKOIO poarouicTio 1o 20 T/ra Ha IpyHTax 3
BHICOKOIO POJIOYICTIO. 32 YMOBH XOPOIIIOTO MOTISAY MOXKHA 30MpaTh ypoxail mpoTsaroM 15 pokis. CeiTarpac
noxoauTh 3 [liBHIYHOT AMEpUKH, Jic y NPUPOAHUX YMOBAaX POCTE B3JOBXK 55° MiBHIYHOI JOBrOTH ax [0
Mekcukd, 374e0UIbIIOr0 K mpepiHa TpaBa. 3 modaTky 90-X pOKIB CBiTYrpac MoyaB PO3IIAJATUCS SIK
TpaB’siHAa EHEPreTHYHAa KyJIbTYpa IJIsl BAPOOHULITBA eTaHouy 1 esnekrpoeneprii B CILIA Ta Kanani, a Takox sk
CHPOBHHA IS LEITOJI03HOT IPOMHUCIIOBOCTI.

Mickantyc (Miskantus A.) — e OaratopiuHa TpaB’sSHUCTa POCIIMHA 3 POIUHHM 37MaKoBux, C4 Tumy
(dhotocuHTE3y, AKM HapaxoBye Omu3bko 40 BuAiB. MicKaHTYC € BUCOKOE()EKTUBHOI €KOJIOTiYHO YHCTOIO
KyJbTYpOIO: TICIII YOTHPHOX pPOKIB BHPOIIyBaHHA BiH Hakomnuye 15-20 T mim3emHoi Oiomacw, sika
ekBiBaneHTHa 7,2-9,2 T/ra Byriemio. TpuBaiicTh BUKOpPHCTAaHHS IUTaHTamii — Onu3pko 20 pokis, a
KoMepLiifHoro BupouryBaHHs — 15 pokiB. Hu3bKi ekcrutyartaniiiHi BUTpaTH Ha BUPOLLYBaHHS BiAKPUBAIOTH
IIUPOKI MOXIIMBOCTI BHUKOPHCTaHHS JaHOI KyJNbTypd /s BHPOOHHUITBA TBEPAWX BHJIB NAJIMBA.
VYpoxaiinicte cyxoi Oiomacu craHoButh 15-20 T/ra. biomacy mo)kHa 30UpaTH IIOPIYHO 32 JOMOMOTOIO
3BUYAHUX KOPMO30MpaJbHUX KOMOaiHiB, a OTpUMaHa Maca MOXe WTH Oe3locepeHbO Ha BHPOOJICHHS
Teria abo mepepoOnsATHCS B MalMBHI OpUKETH UM TpaHyld. PeKOMEHIyloTh BHpPOIILYyBaTH Ha
MAaJIOTIPOJYKTUBHHX IPYHTAX, HE MPHUIATHUX JIJISI BUPOIIYBAHHS 1HINMX CUTLCHKOTOCIIONAPCHKUX KYJIBTYD.

Eneprernuna BepOa (Salix). Pix BepOa 00’enHye nepeB’SSHUCTI pOCIMHU HalPi3HOMaHITHIIINX (HopM
i po3MipiB: Bil MOTYTHIX nepeB, Bucoror 1o 30 M Ta miamerpom 1-3 M (BepOa 6ina) o ApiOHEHBKHX
yarapHu4kiB (MOJISIpHI Ta aBcTpiiichki BepOm). IIpupogHo pocTyTh B Mexax YkpaiHu 25 BumiB BepO.
[lepeBarn BepOM: BHUPOIIYBaHHS EKCTCHCHBHMM LUISXOM — IUIAHTAIl0 EHEPreTHYHOi BepOu
BHUKOPHUCTOBYIOTH 25 — 30 pOKiB 3 MiHIMaIbHUMH BUTpPaTaMH Ha JIOTJISA; AlaMETp POCIUH PiKO MEPEBHIIYE
12 MM — pgomyckaerbCsi 30WMpaHHS 3BUYAMHMM KOMOAWHOM; HHM3bKI BHMOTH 0 IPYHTY; MOXJIHMBICTB
BUKOPHUCTaHHS 3€MeJib, HENMPUIATHUX JJIsi CUICHKOTO TOCIOAApCTBA; BUCOKA CTIMKICTH JIO0 XBOPOO i
LIKiIHUKIB, 31aTHICTh BUTPUMYBATH BEJIMKI MiHyCOBI TEMIIEpaTypHu.

Y nonepeyHoMy rmiepepisi cTedia € JOCUTH pi3HOMaHITHUMU (pHcC. 1).
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Puc. 1. Cxemu nonepeunux nepepizie cmeoen:
a — nuwenuys; 0 — 1bOH Mma KOHONJi; 8 — 0ePEGUHHI POCTUHU:
1 — enidepmic; 2 — kinvye napenximu 3 1yo6 'anumu 6onokHamu; 3 — CyOUHHOBONOKHUCHI nyyKu; 4 —
OCHO6HA MKAHUHA; 5 — cepyesuna (nopoicuuna); 6 — KOpoK

TexHika, eHepreTuka,

TpaHcnopt AIIK

MexaHIKO-TeXHOJIOTI4HI BJIACTUBOCTI POCIMH MIHJIMBI 1 3ajekaTh BiJl 0aratbox (GakTopiB, y TOMY
Yucl BifJ JOKami3auii micus po3TairyBaHHs Ha moni. Ha mpopocTaHHs HaciHHS, picT 1 PO3BUTOK POCIHH
BIIMBAIOTH IIIMOMHA 3apOOIISHHS HACIHHS B IPYHT, PIBHOMIPHICTh PO3MIIIIEHHS Ha O, Bialb BiJl TOPOTH,
CMYTOBUX Haca/JpkeHb YW Jicy, penbedy mois. Bim yac mpoBemeHHs eKciepHUMEHTaIbHUX IOCTIKEHB 1
BiZOOpy pOCIMHHHMX NMpo0 Ha MOJi HeoOXigHO BpaxoByBaTH wi (akrtopu. Ha puc. 2 HaBemeHO cxemu

cxema BiIOMpaHHs 3pa3KiB CIPOIICHHM METOIIOM; pHC. 2, O, —

cxeMa BiIOMpaHHS 3pa3KiB 3a HIMPOKOPSAHOTO MOCiBY (puc. 2, 6, @ — cXxeMa pO3MiIeHHs BiIPi3KiB PSIIKIB
Ha OIHOMY 13 TOBTOPEHb; PHC. 2, 6, 6 — CyMikKHa 00JIIKOBa AISHKA IJ1s BiOOpY mpoo).

R . R = S AR A
e B AN S S SRS
A P a {H | jiji*i
T inn. cELERE
Y BIURRRERESE
A II RN SRR
A PN RERSCIEERE
7 e it p1atad
T IR EREREIET]

Puc. 2. Cxemu ¢iodupanns 3paskie na noni

[ToBTOPHICTB JOCIIJIIB BU3HAYAJIACH 32 (POPMYJIOO

g1y 2
-(2)
P

e N — 4ucio BapiaHTiB y jgaHomy gociigi; t — kputepiii Creiomenta (t =2); V — koedirieHT
Bapitoanns (V = 8...20%); P — BinHOCHa moxubka nocuiny (P = 4...6%).

D)
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Ha ¢opmyBanHs cTeOia pOCIMHM BIUIMBA€ CHOCIO CiBOM. 3a IIMPHHOI MDKPSAb 1 PO3MILCHHIM
HaciHHA B psAAKax ciBba OyBae pAOKoBa, MepexpecHa, BY3bKOPSIKa, IMUPOKOPSIHA, CTPIUKOBA, MyHKTUPHA,
THI3TOBa, KBaJpaTHO-THI3I0Ba, CMyToBa i po3kuaHa. Ha prc. 3 HaBeaeHO cxeMy BH3HAYCHHS MMOKAa3HUKIB
PO3MIIIICHHST POCIUH 32 THI3OBOTO criocoly ciBOW. ['Hi3HoBUil crioci6 ciBOM € Pi3HOBUIOM IIHPOKOPSTHOTO
1 OJISITa€e y TOMY, 110 HACiHHS PO3MIIIYIOTh Yy PsIKax THi3JaMH IO KijbKa INTYK, HaldacTile 3 OAHAKOBHM
iHTepBaJOM MiXX HMMHU. BijcraHb MiX THi3ZamMH BU3HAYAIOTH 3aJ€KHO BiJl ocoOmMBOCcTed KynbTypu. Lleit
croci0 mae 3MOTy 3MIHCHIOBATH MIKPSTHUN 00pOOITOK.

N - HaBegemo Jiesiki TIOKa3HUKH — PO3MIIICHHS
. pocaun. Hluprna Ml)KpSI}.‘[I[SI Aeepy M
i S et _ ¥at¥a ¥eTVa 2
" Xn - H:na[: - 2 ( )
LT . .
& | D Bincranp Mix 1IeHTpamMu 6yI<eTlB bcep, M
< o N _ XgTXg Xy TXn
Deep. = = + — 3
Jloxuna Oykera [z, M
; lg =% —%. (@)
n [Hupuna 6ykera €, M
—— —— -
=~ C=¥2—¥1. ®)
Yucno 6yketiB Np v (IIT.) y psAAKY Ha BifcTaHi
& 1M psanka

Ngm= l: (6)

e n — 9uciio OyKeTiB (IIT.) y psAKy Ha BigcraHi L.

N

Uwucio 6ykeriB (mT.) Ha 1ra Ni
. 14
! Ngrz = . (7)

8pep.brep

Yucno pocnuH (1uT.) Ha 1M paaka Np v
Puc. 3. Cxema u3nauenns nOKA3HUKI@ PO3MIU4eHHA Nep = Ngum, (8)

POCUH 3a 2ZHI3006020 cnocody ciedu Jie M — CepeJIHE YHCIO POCTHH Y GyKeTi, It

Uwucno pocnus (tt.) Ha 1ra Np 1,

Nerz= Ngzm )
3i0pani crtebma nociiKyBanucs Ha mepepizaHHs. BapTo 3a3Haumty, o mnpouec pi3aHHS —
HaWTTOMIMPEHIHHN BU pyHHYBaHHS CLIBCHKOTOCIIONAPCHKIX MaTEpialliB IMiT yac X 30MpaHHs Ta IepepoOKH.
BiH nonsirae y mpoHHKHEHHI Jie3a BceperHy 00’€KTy 0OpOOITKY 3 BUTICHEHHSM TPaHHSIMHU Jie3a 4acTOYOK
Mmatepiany. [Ipn npoMy monaroTbcs CHIM ONOPY HOPMAajbHOMY THCKY 1 TepTs. Kop3zarouumii pyx nesa
IOJIETIIY€ TIPOHUKHEHHSI MWOro B MaTepial, a OpiOHI 3a3yOpHHKM BXOIATH Y MaTepial i BiApHBaIOTh HOTro
yacToukd. J[OCBiJ TOKa3ye, IO TpOLEC pi3aHHS cTeOeNl € CKIaJHUM TEepioJMYHUM MPOIECOM, IO
BiZIOyBa€eThCA 3 ESKOI0 YacTOTOIO 3MiHM (pa3 CTUCKaHHS Ta po3TAry. Ll "acroTa 3aie:kuth Bij reomerpii
pi3a’mbHOTO IHCTPYMEHTY: YUM TOCTpIIlIe J1€30, MEHIINK KyT 3aroCTpeHHS 1 OLTBIINI KyT HaXwiy Jie3a TUM
BHIN[A YacTOTa KOJIMBAaHb. 3OUTBIIICHHS OCTAaHHBOI BIITOBiMAa€ JOKamizarlii pyHHyBaHHS OUIsS Jie3a, IO
3YMOBJIOE 3MEHIICHHS 3ycWwuls pizaHHA [6]. OTpuMaHi pe3ylnbTaTh EKCIEPHUMEHTAJIbHUX IOCHIIKEHb
MiATBEPIUIIH, 1[0 MEXa MIIHOCTI creben aedopmamisM po3Tary (pizaHHS 13 KOB3aHHSAM) Yy 2 pa3u MeHIIa
HIX JedopmartisiM 3cyBy 1 Maiixe y 20 MeHIa HiX aedopmariisMm cTucKy. Pe3ynbprati ekcriepiMeHTaIbHIX

JIOCTIKEHbD MMiITBEPIMIA TEOPETUIHE OOTPYHTYBaHHA €()eKTUBHOCTI Pi3aHH 13 KOB3aHHIM

[ BuMipIOBaHHS CHJIM oOmopy creben Ha mepepi3yBaHHS BHKOPHCTOBYBABCS JAWHAMOMETP
nieperocHuid 3-ro po3psmy JOCM-3-0,2 npencrapnenuii Ha puc. 4. TouHicTs mUHaAMOMeTpa BHCOKa. Bin
BHT'OTOBJIEHUH IS TMOMIPHOTO KJIIMATy 1 MpaIfo€ HOPMAJIBHO NMPU BEPTHKAIFHOMY HANpPAMi MPUKIIAIECHHS
CHJIH 1 BITHOCUTBLCS 0 BUPOOIB, AKi HE peMOHTYIOThCS. [IpyKHUI eleMeHT CphiiMae HaBaHTaKCHHS Yepes
HaKJIaJKy Ta mapuk (Ha ¢poTo He moKa3aHi) i JogaTtkoBuid ynop. [l niero HaBaHTa)KEHHS NIPYKHUH €l1eMEHT
nedopMyeThes 1 [li€ Ha iIHANKATOP Yepe3 yrnop. [HaukaTop 3akpituieHo y Kopmyci.

[TinroToBKa AMHAMOMETpa 1O BHUKOPHCTaHHS 1 HOro ja0opaTopHE 3acTOCYBaHHS IMOJSTae y
MEPBUHHIN OLIHII MOXJIMBOCTEH MpHJIaly 3 ypaxyBaHHSIM F€OMETPUYHHX 1 IHIIMX MapaMeTpiB creden. s
3a0e3MeYeHHs] BHCOKOiI TOYHOCTI BUMIPIOBaHHS AMHAMOMETP HE MEHIIE $K 3a TOAMHY [0 IOYaTKy
EKCTIEPUMEHTAIILHUX JIOCIIJPKEHb 3aHOCUBCS y MPHUMIIICHHS Il BUPIBHIOBAHHS TEMIIEpaTyp JWHAMOMETpPA
Ta HAaBKOJIMIIIHBOTO CEPEIOBUIIIA.
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JuHaMOMETp BCTAHOBJIIOBABCS Ha OMOPHY MOBEPXHIO.
Herami, mo 3HIMAaWOTBCS — HaKIaAKy 1 MIApHK
BCTAaHOBIIOBAINCH ~ Ha  JUHaAMoMeTp.  [lokasHUWKH
IHIMKATOpa BCTAHOBIIOBANHCH Ha «0» MMOBOPOTOM HOTO
pyxomoro oboxma. OTxe, OOCHIIKEHHI MEXaHiKo-
TEXHOJIOTIYHUX BIACTHBOCTEH CTE0ENT € BaXKIMBOIO
MEepeayMOBOI0 7O  pO3poOKM  poOOYMX  OpTraHiB
CIIBCBKOTOCMIOJAPCHKUX ~ MamMH 1 (opMyBaHHS
npodeciiHux MIPOEKTHUX KOMIIETEHTHOCTEH
arpoimKeHepa.

Puc. 4. Tunamomemp JJO0CM-3-0,2

5. BucHOBKH

IIpn BuKOHAHHI BHPOOHWYMX TEXHOJOTIYHHMX OIEpamiii 1 y HaBYalbHOMY IIpOLleci, a came, B
MeIaroTIYHUX TEXHOJIOTISX MiArOTOBKH MalOyTHIX arpoiH)KeHepiB J0 iIHHOBAiHOI MPOEKTHOI IisNIBHOCTI
ciig BpaxoByBatd MTB c.-T. mMaTepianiB, y ToMy 4HCcIi W creben. 3acToCyBaHHS y HAaBYAIBHOMY IIpOIIECi
MiATOTOBKH arpoimkeHepiB 0a30Bux 3HaHb 3 MTB c.-r. MaTepianiB 3a0e3MeunTh 10CTaTHI 3HAHHS, YMIHHS Ta
HAaBUYKMA 3 CYYaCHMX TEXHOJOTiH IPOeKTYBaHHA TEXHIYHHMX 3aco0iB MexaHi3alii c.-T. BUPOOHUITBA,
30KpeMa, poOoUnX OpraHiB, IO B3a€EMOAIIOTH 31 cteOnamu pociud. Kpim Toro, BuBueHuss MTB pocnuHHEX
MaTrepianiB TOMOMOXe MalOyTHIM arpoimkeHepaMm cpopMyBaTH TNIOOAIBHHN PiBEHb MHUCIICHHS, 3[aTHICTH
no rmepeadadyeHHss MOXJIMBHX HACHiJKIB TEXHIYHOrO BIUIMBY Ha JOBKUUIA, TBOPYO pO3B’sI3yBaTH
npoOJIeMHUX NUTaHb BUPOOHNUYOT MPOEKTHOT TisSTBHOCTI.
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MEXAHUKO-TEXHOJIOTMYECKHUE CBOMCTBA CTEBJIEN KAK ITPEAITOCBIIKH K
PA3PABOTKE PABOYUNX OPTAHOB CEJIbCKOXO3SMCTBEHHBIX MAIIIMH 1
®OPMHUPOBAHUSA MPOEKTHBIX KOMIIETEHIIUMA AT'POUH)KEHEPA

B cmambe npedcmasnensvt pezynvmamsl HAYYHBIX UCCACO0BAHUN MEXAHUKO-MEXHON0ZUYECKUX
ceolicme cmebneil, e6IUAHUE AZPOMEXHUKU GLIPDAWUBANHUA C.-X. KYIbMYp HA NPOUHOCHIHbBLE
XAPaKmepucmuKku pacmenuil, Komopbvle Cciledyen YYuumvléams HpU pacueme u 000CHOGAHUU
napamempog pesxcyujux padouux opzanos mawu. Ilpeonosiceno unnosayuonnvlie MemooonozuiecKue u
OP2aHU3AYUOHHBIE HOOX00bl K KOMNIEKCHOMY 00be0UHEHUI0 00CMUIICCHUIL aZPAPHOIl HAYKU U YUeOH020
npoyecca no RPOOAEMHBIM ORPOCAM CHUINICEHUS IHEP2OEMKOCHIU NPOUECCO8 CPE3AHUA U UIMETbUeHUs
C.-X. KYAbmyp, Ymo HOA0HCUMEIbHO 6Usem HA IPHeKMUsHOCMb azponpomMuliieHHO20 RPOU3BOOCHIEA,
a maksice yayumiaem KauecmeenHvle NOKA3amenu n0020moKu CHEYUAIUCIO8 8 YUPEIHCOCHUSAX GbICULEZO
obpazosanusn. Iloxazano, umo npumenenue 6 YueOHOM npouecce COGPEMEHHBIX RNPUOOPOE U
000pydosanus O UCCE008AHUA MEXAHUKO-MEXHOIOZUYECKUX XAPAKMEPUCMUK cmedieil, Hogeluuux
OudaKmuueckux cpeocme o00yueHusa, npueneueHue CmMyoOeHmoé K HAYUHOU OeaAmeabHOCmuU
NO0J10JICUMENbHO 8TIUACH HA HOOZ0MOBKY AZPOUHICEHEPOE, NOJIYUEHUE UMU 2TTYOOKUX 0A308bIX 3HAHUTL NO
meopuu u RPAKMUKYU HPOEKMUPOBCAHUS PAGOYUUX OP2AHOE C.-X. MAUWIUH U 6bLOOPY UCHOYHUKOE IHEPIUU.

Pazpabomansl pekomenoayuu HaAyuHo20 pPA3eumMus MemoOUKU NPOGEOCHUs IKCHEPUMEHMATbHBIX
UCCNIe008AHUII  MEXAHUKO-MEXHOI0ZUYNECKUX — C6OUCME  PACMEHUNl, YmoO  AGIAEMCA  GANCHOI
cocmagnaujell UHHOBAUUOHHBIX HeOA202UYeCKUX MeXHON02ull opmuposanus npogheccuonanbubix
NPOEKMHBIX KOMHEMEHYUIL OYOYUUX AZPOUHIHCEHEPOS.

Knwouesvie cnosa: mexanuko-mexmonozuueckue ceoiicmed, cmebdau, padouue oOpzambl,
CeNbCKOX03ATUCHBEHHBIE MAWIUHBL, AZPOUHIICEHED.
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®. 9. Puc. 4. JiT. 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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