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JKuroMupchKuii HAITIOHATEHUN arpOSKOJIOTIYHANA YHIBEPCUTET

HAMPY)>XEHWUA CTAH I'PYHTY | NPOLIECU CTPYKTYPOYTBOPEHHS
NMPU OBPOBITKY ANCKOBUMU POBOYUMU OPTAHAMU

3bepestcenns poorouocmi IpyHMY € OOHUM 3 OCHOBHUX 3AB0AHb CilbCbKO20CNO0APCHKO20
6UpoOHUYMEa. Bascnueum paxmopom poooyocmi pynmy € 1io2o onmumanbHa cmpykmypa. B
yMosax iHmencupixayii cilbCbKo20Cnoo0apcbko2o eupodHuymea nio 0icio IpyHmooopoOHUx
3HAPSIOb A X0008UX HACMUH MOOLIbHOI MeXHIKU 6i00Y8acmbCsi PYUHYBAHHI CMPYKIMYpU
IPYHMY, 3MEHWEHHS KIIbKOCMI a2POHOMIYHO YIHHUX 6000MPUBKUX A2pe2amis, pO3NOpOUEeHHs
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tpynmy. Posenanymo npoyec cmpykmypoymeopenHs, (axmopu, aKi HA Hb020 6NAUSAIOMb i
NPOAHANI308aH]  eHepeemuuHi Kpumepii ymEOpeHHs 8000mpuekoi cmpykmypu. Busueni
0cobugocmi, AKi BUHUKAIOMb NPU MEXAHIYHOMY 00pOOIMKY IpYHmMY, 61IUE 0OPOOIMKY HA 11020
cmpykmypy i ocobnugocmi  Hanpysiceno-0egpopmogarnoeo cmawny 1pyumy. Po3spobnena
MamemMamuyHa Mooenb, AKA 00360]A€ PO3PAXY6AMU HANPYICEHUU CMAaH IPYHmy i
Nnpoexmysamu Hatlbinbl payioHanbHy Gopmy OUCKOBUX pOOOUUX OP2aAHI8.

Knrwouosi cnosa: cmpykmypa, azpezam, 06poOimox, Hanpylcents, napamempu.

IMocTanoBka npodieMu

30epekeHHST  POJIOYOCTI  IPYHTY €  OJHMM 3  OCHOBHHMX  3aBJaHb
CLIBCBKOTOCHOAAPCHKOro BHPOOHMITBA. PomodicTe IpyHTYy 3ale3neuyeTbcs INpH
HasBHOCTI B HBOMY JOCTaTHBOI KITBKOCTI arpOHOMIYHO I[IHHHUX BOJOTPHBKHX
arperatiB. MexaHiuHuil 00pOOITOK TIPYHTY TIOBHHEH 3a0e3MeyuTH mIap, IIo
00pOOJIsI€ThCS, ONTHMAalbHE PpO3MYLIyBaHHSA [l 3a0€3MEeYeHHS CIPHUSTIMBOTO
BOJHOIO, TOBITPSHOTO, TEMJIOBOIO Ta  XapuoOBOI'O  PEKUMIB  3POCTaHHS
CLTBCHKOTOCIIOJIAPCHKUX ~ KYJNbTYyp. AJie TpH IbOMYy MeXaHIYHHH 00poOiTOK
MIPU3BOIUTH JI0 PyHHYBaHHS CTPYKTYPH IPYHTY, TIOCHIICHHSI MiHepallizalii opraHiaHux
PEUOBHH, MOPYIIEHHS MOBITPSHOIO 1 BOAHOTO OanaHCiB mpu 0OpoOILi mepecyleHnx
abo mepesBonokeHux TpyHTIB [10, 12]. B ymoBax Mano3B’sS3HHX MiHEpATbHUX
JepHOBO-Mia30mucTuX IpyHTIB [lomicess Ykpainu, BOIOTPHUBKI IPYHTOBI arperard, siki
JIETKO PYHHYIOTBCS MPH MEXaHIYHOMY OOpOOITKY, BaXJIMBO, IIO0 MpPHU MEXaHIYHOMY
00pOOITKY B IPYHTI CTBOPIOBABCSl TaKHil HAINpyXEHHWW CTaH, SKAW 3a0e3nedyBaB Ou
MiHIMaJbHE PyHHYBaHHS arpPOHOMIYHO-IIIHHUX BOJOTPUBKHX arperaTis.

AHaJi3 ocTaHHIX J0CTiTKeHb | myOaikamiit

BUBYEHHIO CTPYKTYpHO-MEXaHIYHUX BJIACTUBOCTEH IPYHTIB 1 arpoOHOMIYHO-
LIHHUX BOJOTPUBKHX arperariB IPHCBSYEHA BeWKa KiTBKICTh POOIT TaKMX BUECHUX:
TFonpamireiin, Boponin, Ilein, Kaunncekuii, MinanoBchbkui Ta iHIm. AJjie, B TOU Ke
4ac, MeXaHi3MH KOHTAKTHOI B3a€MO/Iil YaCTHHOK B arperarax IpyHTiB, SIKi BU3HAYaIOTh
3aKOHOMIpPHOCTI 1X (DYHKITIOHYBaHHS i YTBOPEHHS, CaM MEXaHi3M YTBOPEHHS arperaris
pizHoi  ¢opmMu i  po3MipiB  BHUBYEHI  HENOCTAaTHHO. [lepBUHHMM  aKTOM
CTPYKTYpOYTBOPEHHSI € BHHHKHEHHS KOHTaKTy TIIOMDK CYCIIHIMH YacTHHKaMH
oucriepcHoi (a3u, a KiHLEBUH pe3yibTaT sBiss€ COO00I0 BHHHUKHEHHS NPOCTOPOBOI
CTPYKTYpPH, SIKa OXOTUTIOE BECh IPYHTOBHMA Tpodisib. KiTBKICTE 1 XapakTep KOHTAKTIB €
HAB&JIMBIIMMU  CTPYKTYpHHMH  XapaKTEPUCTUKAMH  arpOHOMIYHO  I[IHHHX
BONOTPHUBKHMX arperaTiB. PoO3pi3HSAIOT TPH OCHOBHHMX THIIH ITOMIXYaCTHHKOBHX
KOHTaKTiB. Lle xoarymsmifiHi piTnHHI KOHTAKTH, CyXi TOYKOBI (MOJICKYIIIPHO-TOYKORBI)
1 KOHJICHCaIliiHI (KpucTani3amiiHo-IleMeHTaliiHi), abo $ha30Bi KOHTaKTH. B yTBOpEeHH]
IPYHTOBHX arperariB 0epyTh y4acThb BCi TpPM TUIHM KOHTaKTiB. Ilopsan i3 BkazaHMMHU B
IPYHTaxX YTBOPIOIOTBCA crenudidHi  HeMeHTaliifHo-(pa30Bi  KoHTakTH. BoHuU
MOB'SI3YIOTh MK CO00I0 OpraHoMiHepanbHi (pakmii MikpoarperaTiB, HearperoBaHi
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MWIOB] 1 MilllaHI YaCTWHKW IPYHTIB i (QOpPMYIOTH 3 HUX BOJOCTIHKI siapa, siKi €
OCHOBHOIO (DYHKIIIOHAJIbHOIO OAMHUIICIO arperaTHoi CTPYKTYpH IPYHTIB.

Y mpomeci MexaHidHOTO OOpPOOITKY IpPYHTY OJHOYAacHO BigOyBarOThCS JBa
Mpolecu — pyHHYBaHHS CTPYKTYPU IPYHTY 1 CTPYKTYPOYTBOPEHHS. Y 3alIeKHOCTI BiJl
TOrO, SIKU{ Tpolec MepeBaxae, BiqOyBaeThCsl a00 PO3MOPOIICHHS IPYHTY, IO MOXE
MPU3BECTH 10 MIACWICHHS HOro aerpazamii, abo, HaBmakw, HOTO arpoCTpyKTypa
TIOJTIMIITYETHCS 1, BIATIOBITHO, IMiIBUIITYETHCSI POMIOYICTh. SIK TOKa3yIOTh AOCIIIKCHHS
[13], mim BIUIMBOM MeEXaHIYHHX HAIpPYXEHb, SIKI YTBOPIOIOTHCA B IPYHTI NpHU
MEXaHIYHOMY OOpPOOITKY IPYHTOOOPOOHMMH 3HAPSIIIMHU, BiTOYBAa€ThCS PYHHYBAaHHS
BOJIOCTIHKOTO ~ Kapkacy, YTBOPEHOTO [UIIXOM 34EIUICHHS OJUH 3  OJHHM
BHCOKOJMCIIEPCHUX OPraHO-TJIMHUCTUX 4YacTHHOK. lleli kapkac moB'si3ye, apmye
BOJIOCTiHMKi arperoBaHi YaCTUHKH B arperatax I'pyHTiB i BU3Ha4Ya€ iX BOJOCTIHKICTb.

Merta, 3aBJaHHS Ta MEeTOAHKA JOCJTiTKeHb

Mera i 3aBHaHHS  JaHOTO  JIOCHI/DKEHHS —  PO3MJSHYTH  MPOIECH
CTPYKTYPOYTBOPEHHSI arpPOHOMIYHO I[iIHHUX BOJOTPHUBKHUX arperaTiB, YMOBH, IIPU SIKUX
BOHHM YTBOPIOIOTHCS, HANPYXKEHUH CTaH, AKU BUHHKAE B 30HI KOHTaKTy poO0OYoro
oprany 3 TIPYHTOM, 1 3ampONOHYyBaTH MAaTeMaTHYHy MOJIENb, sKa JI03BOJISIE
pO3paxyBaTd HANpYyXEHUH CTaH TPYHTY, 3 METOK YJOCKOHAJICHHS KOHCTPYKIIil
JTUCKOBHX POOOYMX OpraiB 3 BHpi3aMH. METOHOJIOTIYHOIO OCHOBOIO JIOCIIIKEHBb €
METOAW 1 TIpUHOMH  MiaJIeKTUYHOTO  TI3HAHHS  JOCTIDKYBaHOI  MpoOIeMH,
METO/IOJIOTIYHI Ta TEOPETHYHI MOJIOKCHHS KJIIACUYHOI MEXaHIKH, MEXaHIKH TBEPIOrO
TiNa, KOJOIAHOI XiMii Ta 1HIIMX rany3ei HayKu.

Pe3yabTaTtu gociaixxenn

[Ipouec pyiiHyBaHHS BOAOCTIHKOTO KapKacy CyNpOBOJKYETHCS BUBUIBHCHHSM 3
HBOT'O arperoBaHUX BOAOCTIHKHX YaCTOK Pi3HOTO po3Mipy. [laHa 3aKkOHOMIpHiCTh, IO
XapaKTepu3ye PO3MOIiUT 3pyHHOBAHUX BOJOCTIMKMX YAaCTHHOK MO ()PaKIlisiX, BHSBICHA
B arperarax IPyHTIB Pi3HOTO TE€HE3UCY, 0 MAalOTh TIMHUCTUH, BAKKOCYTIHHUACTHH,
CepeIHBOCYTIIMHUCTUH 1 CyMilIaHui TpaHyJIOMETPHYHI CKJall, TOOTO XapaKTepHa JJIs
pizaux TumiB 1pyHTiB [13]. Ilicms pyiliHyBaHHS TIPYHTOBHX CTPYKTYp Ui iX
TTOHOBJICHHS YaCTUHKH TPYHTY HEOOX1AHO HAOJIHM3UTH OJHA JIO OJHOI Ha TaKy BiJCTaHb,
mo0 TOAONaTH MOTEHIIHHUI eHepretuuHuii Oap’ep [1]. Y mnpupomHix ymoBax
MOJOJaHHS LBOTO EHEpreTHYHOro Oap’epy 1 YTBOPEHHS BOAOTPUBKMX arperariB
IPYHTY BiZOYBa€Thbcs 3aBISIKW TpoIlecaM TifpaTarii i jaerigparamii, mpomMep3aHHS i
BiATaHEeHHsA TPyHTy. [Ipm mbOMy, B TPYHTiI CTBOPIOETHCS TaKHi HANpyXEHWH CTaH,
3aBISIKU SIKOMY YacTHHKH IPYHTY 3MIIIYIOThCS, 30IMKYIOTbCA Ha HEOOXiTHY BiICTaHb
i, IpH SKOMY BHHHKAIOTh HAHOUIBII CHPHUATINBI yYMOBH [UIS €NEKTPOCTATHYHOL
B3a€EMOIIT TYMYCOBHX KHCJIOT 3 OIYHMMHU CKOJIAMH TNIMHUCTHUX YaCTHHOK 1 YTBOPEHHSAM
BOJIOTPUBKHX arperatiB IPYHTY 3 ypaxyBaHHSM TOTO, IO MPH LOMY BiOYBa€ThCS
PO3KPHUTTA MiKpoarperariB IITHHUCTHX YaCTHHOK.
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OuwiHKa 37aTHOCTI Pi3HUX THIIIB IPYHTIB 10 YTBOPEHHsI BOXOTPUBKHX arperariB Ha
OCHOBI eHepreTHuHUX KpuTepiiB Oyna BuByena K. FO. Xanom i npuBoautscs B Tada. 1.

Tabauysa 1. EnepreTH4Hi KpUTEpii, 10 XapaKTePU3yIOTh YMOBH YTBOPEHHSA
BOJOTPHUBKOI CTPYKTYPH — KapKaca B MiKpoarperarax rpyHTy

D =0,2 Mmxkm
Ipyntun T'ymyc, % | P, klla U (ry)
mJIx/m?
CBiTJi0-Cipi JiCOBI 3,4 9,956 1,35 43
Cipi micosi 4,5 14,205 1,53 4,9
TemHo-cipi 7,8 18,363 1,72 55
YopHO3eMH THUTIOBI 8,4 18,469 1,74 55

VY 1MX TOCIHIHPKEHHAX BEJIMYMHA BH3HAUYAIACS HA IMiJICTaBl €KCIICPUMEHTATBHUX
JIAHUX, 10 XapaKTePU3yIOTh TPUBAIY MIIHICTh CTPYKTYPH BOJOCTIMKHUX arperaris.

Bennunna Uc XapaKTepHu3ye Ty KPUTUYHY INIMOWHY EPBUHHOTO MiHIMYMY, 3a SKOT

KOAryJIsiIlisi TEPMOAMHAMIYHO HEBUTiHA. Y JUCIEPCHOI CUCTEMI ITPH U(‘r 1 Cl) = Uf:
BCTaHOBITIOETHCS PiBHOBAra MiXk IporiecamMu renTu3arii i koaryssimii. Kpuruane

3HAYEHHSI eHeprii MIXKMOJIEKYJIISIPHOTO MPUTATYBaHHS Uc npu B = Rg 14 wacTunOK 3
r=0,1

nopisHioBana 0,7 mJIx\M%. BOHO 3HAYHO MEHIIIE BETHYHHH U[hu], BU3HAUYEHOI B
JIOCTIKeHNX TpyHTax (Tadm. 1).

Mexaniuyauii  00pOOITOK TIPYHTY, OCOOJMBO SKIIO BiH BUKOHYEThCS 0€3
ypaxyBaHHSI OCOOJHMBOCTEH KOHKPETHOTO TIPYHTY, MNPHU3BOAUTH A0 pPYyHHYBaHHS
arpOHOMIYHO-L[IHHUX BOJOTPHUBKHMX arperatiB i HOCTymoBoi nerpagauii rpyHTy. Sk
mokasyroTh nmochimkenHs M. 1. Kapramumesa [12], mexaniuyHmil 006poOITOK,
MOKpAILyIOUd arpodi3nuyHi BIACTUBOCTI y MEpioJ HOro 3acTOCYBaHHSA, 3a0e3Meuyoun
ycIix 3emMepoOIsl Y BUTTISAL IOJATKOBOTO BPOXKAI0 B PiK 3aCTOCYBaHHS IHTEHCUBHOT'O
00p0o0ITKy, Mae My’ke Cepilo3HI HETaTHBHI HACHIIKH, HAKOTIMYYIOUUCH SKi TPHUBOIATH
10 aerpanamii rpyHTy. UuM Ounbline 1 yacTtimie MU OOpOOJISIEMO IPYHT, YUM 4YacTillle
MOTJINOIIOEMO 1 «OKYJNBTYpYEMO» OOpPOOITKOM OpHUH Imap, THM «e(EeKTUBHIIIE»
pYHHY€EMO IPYHT, cipusieMo Horo nerpagauii. Lle miaTBepmKkyeTbes 1 TOCTIKEHHIMH
[9], ski mokazamu, MO0 TPU 3aCTOCYBaHHI TOJUIEBOrO OOpOOITKY MO BCiX
nociaipkyBanux mapax (0-10, 10-20 Tta 20-30 cMm) BigMIYEHO MOTIPIICHHS
CTPYKTYPHOTO CTaHy IPYHTY Ta 3HIKEHHS KIJTHKOCTI arpOHOMIYHO IIIHHHUX arperaTiB
10 5 % (tabm. 2).
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Tabnuya 2. BMicT arpoHOMiYHO IiIHHUX arperatiB micjs cyxoro npocioBanus, %

OopobiTok Iap rpyHTY, CM Cepenne 3naueHnHs, %
0-10 77,6
No-till 10-20 80,9
20-30 81,3
0-10 69,4
Tpaaumiitamii 10-20 72,5
20-30 76,9

TakuM 4YMHOM, MeXaHIYHMI O0OpOOITOK TIPYHTYy IOBHHEH MPOBOIAUTUCS 3
ypaxyBaHHSIM THITy IPyHTY, WOTO BIACTUBOCTEH, Tak, MO0 TpU MeXaHIYHOMY
00pOoOITKY B IPYHTI CTBOPIOBABCSl TaKWH HANpYyKEHWH CTaH, AKHW 3a0e3redyBaB OH
MiHIMaJlbHEe PyHHYBaHHS arpOHOMIYHO-I[IHHUX BOJOTPUBKHX arperatiB. OcoOauBo 1e
CTOCYETLCS ACPHOBO-MIA30IUCTUX TIPpYyHTIB llomiccs YkpaiHu, BOZOTPHBKI IPYHTOBI
arperaté SKHUX JIETKO PyWHYIOTBCS 32 MEXaHIYHOTO 0OpOOITKy. /s BUBUEHHS IPYHTY
SK OO'€KTY MEXaHIYHOTO BIUIMBY pOOOYMX OpraHiB IPYHTOOOPOOHMX MaIINH
po3pobneHo Garato pizHHUX Mozenel 1pyHTy (IBanOB, Kanmaypos, MiuypiH Ta iHIIi).
i ™Moxmem, B OCHOBHOMY, MOXHA TPEACTAaBUTH Y BHIVIAAI JBOX TPYIL
MOJICPHI30BaHOTO CYIIJIFHOTO 1 JUCKPETHOTO CEpPEeNOBHII. Y TMEpUIOMY BHIAAKY
MOBEiHKa MOJENi MiAMOPSAKOBYETHCS 3aKOHAM MEXaHIKHM CYLJIBHOIO CepeJOBHUIIa, a
B APYroMy — 3aJIy4yaloTbCs 3aKOHM Teopil WMOBIpHOCTEH 1 BOHA MiAHNOPSIKOBYETHCS
3aKOHAaM CTaTUCTHYHOI MEXaHiKH. 3aCIIyrOBY€ Ha yBary MOJIelb, SIKy 3alponoHyBaB B.
I1. ApskoB [5]. Y wiil Mozenmi IPyHT PO3IIISAAETHCS K IPUPOIHE AUCIIEPCHE TiNO, SIKE
CKJIaZa€ThCsl 3 OKPEMHMX MIJIKHX 1 HalMIUIKIMIKX MlHepaJ'IBHI/IX YaCTUHOK, LIO He
3B’s13aHi Mk co0010, 200 3B’si3aHi Tak, IO MIIHICTh 3B’S3KIB y 0arato pa3iB MeHIIa
MIIHOCTI MaTepiajly CaMUX 4YaCTUHOK. 3OBHIIIHE HABAaHTAXKCHHS TMPU I[LOMY
CIPUMMAETBCA B IPYHTI TBEPAMMH MiHEpaJbHUMH YacTUHKAMM 1 IEPEAA€TbCA Bif
OJTHOT YACTHHKH JIO 1HIIIO1 Yepe3 TOUKHU iX KOHTAKTY.

VY cBoix npocnimpxenusx M. O. IluroBuu mokasas [14], 1110 32 THCKY IITaMIly Ha
IPYHTOBHI HamiBIPOCTIP, B OCTAHHHOMY IIi/I IITAMIIOM BHHHUKA€E YIIiIJIbHEHE KOPCTKE
SIpo, sike Mae ¢opMmy KirHa. Take came yIIijIbHEHE SIpO YTBOPIOETHCS 1 32 00pOOITKY
IPYHTY TIpyHTOOOPOOHMMH 3Hapsausmu. lle migTBepIKyeTbes 1 MOCTIIKEHHSIMH,
MPOBEIECHUMH IHIIMMHU BUeHUMH. PopMy 1 po3Mipu IBOTO sifpa MOXHa 3adikcyBaTu
[P PaNTOBil 3yNUHIN IPyHTO0OpoOHOTO 3Hapsians [9]. [lo Toro x, 1ie SBHIlle BUHUKAE
AK 3a TInO0OKoi 0OpoOKM TPYyHTy, HANPHUKIAN YH3CIbHUMH IUTYyTaMH M
MIMOOKOPO3MyIryBayaMu (puc. 1), Tak 1 3a TOBEPXHEBOTO OOPOOITKY JAMCKOBUMH
pobounmu opranamiu [4], (puc. 2).
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Puc. 2. Burasa yuijibHeHOro siipa Ha po0o4iii moBepxHi
JUCKOBOI0 po00Y0ro oprany

Takum 4MHOM, Y TPYHTI BUHHKAIOTH JIBi 30HU JedopMarliiil i, BIIMOBIAHO, 1Bi 30HU
Halpy>XeHb — 30HA IPYHTY B CTaHi IUTACTHYHOCTI 1 30HA IPYHTY B CTaHI KPUXKOTO
pyliHyBaHHs. P000OYOI0 MOBEPXHEIO TI'PYHTOOOPOOHOTO 3HAPSIAS TICIS yTBOPEHHS
VIIITBHEHOTO SIpa CTa€ HE MOBEPXHS POOOYOro OpraHy, a MOBEPXHs YIIIIBHEHOTO
sapa [3]. IIponec dopmyBaHHS wi€i MOBepXHI MOXKe OyTH pO3LIHEHMH SIK IpoOIeC
ABTOPETYJIIOBaHHS 1 MpOSB 3BOPOTHOTO 3B'si3ky B cucteMi. [lpum QopmyBanHi
VIIUTBHEHOTO SIIpa, TePTs IPYHT-METal 3aMIiHIOETHCS OUNBII €HEProMiCTKUM TEpTIM
IPYHT-IPYHT. YTBOPEHHsS IOBOX 30H B IPYHTI 3 PI3HHM HaIpy>XKeHO-Ae()OpMOBaHIM
CTAaHOM BIATMOBiNAa€ 3araJbHAUM 3aKOHOMIPHOCTSAM JAcdopMariii Mpu B3aeMOIIl Ti.
BcepenuHi simpa mependavdaeTbess HasBHICTh TiPOCTATHYHOTO HAMPYKEHOTO CTaHYy.
Tobto, TiNO 3 YIIITBHEHOTO IPYHTY MepeAae THUCK ( TiIpOCTaTUYHHUM YHWHOM, TOOTO
PIBHOMIpHO Ha BCi OOKH.
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B 3anmexxHocTti Bifg THIly TPYHTOOOpPOOHOTO 3HApsAls 1 BUAY NPUKIAICHOTO
HaBaHTAXXEHHS OeQOpMyBaHHS 1 pyHHYBaHHS IPYHTY MOXKE BigOyBaTHCS 3a TaKHUMHU
CXeMaMH: BIpWB, KOJIM TPIIIUHUA PO3XOMATHCS OJHA BITHOCHO OJHOI; MOMEPEUHUN
3CyB, KOJH MOBEPXHi TPIIMHU KOB3AaIOTHb OJHA MO OJHIM y MOMEPEeYHOMY HAaIpsSIMKY;
MO3I0BKHiH 3CYB, KOJIM MOBEPXHI TPILIMHM KOB3aIOTh OJIHA 110 OJHIH Y HO3J0BXKHbOMY
HanpsMKy. MakcuMalbHO MOXJIMBHH DPIBEHb YTBOPEHHS arpoLiHHUX CTPYKTYPHHUX
(dhopMyBaHb MOXJIMBHH 3a yMOB Jie)OpPMYBaHHS CTPYKTYPH Halpy>KEHHSIMHU BiJpHBY,
mo Bixnosigae cxemi 1. Ilpm oOpoOiTKYy IPyHTY OUCKOBUMH POOOYMMH OpraHamu
peani3yeTbcs cxeMa 3, sKa, B KIIACHYHOMY BapiaHTi, X049a W HE CIpPHsIE YTBOPECHHIO
arperaTHuX (opMyBaHb, alle ¥ HE MPHU3BOAUTH A0 3HAYHOTO iX pyWHyBaHHA. Lle
MiATBEPIKYETHCS Pe3ysNbTaTaMd NPOBEICHUX AOCHimKeHb [6, 8]. Y Toii ke wac,
Hanpy>KeHUH CTaH IPYHTY MOXKHA 3MIiHIOBAaTH, 3MIHIOIOUM T'€OMETPHYHI HapameTpu
IPYHTOOOPOOHUX 3HAPSAAb, IBUAKICTH X PYXY, KyTH IIOCTAHOBKH JTUCKIB /IO HANIPSMKY
pyxy i 1o Beprtukami. TakuM YWHOM, 3MIHIOIOTHCS 1 YMOBH CTPYKTYpPOYTBOPEHHS, IO
MOKa3yIoTh pe3ynbTatu gocmimkeHHs A. M. Cementoru [11]. Tak, Oyi0 BcTaHOBIIEHO,
10 NMPY BUKOPUCTAHHI ITUCKOBUX IUIYTIB y IIMPOKOMY Jiara3oHi 3MiHH KYTiB o Ta f§
KITBKICTh TPYIOK 3 MpHBeNeHUM JiameTpoM 150 MM Ta BuIle € cTabinbHOIO0 Ha PiBHI
14-15% 3a macoto, aje npu 30UIbIIeHHI KyTa £>200 NPaKTHYHO yJIBOE 3MEHIIYETHCS.
IIpu p>200 Takox Ha 30-40% 30UMBIIYyETHCS KIIBKICTH AarpOHOMIYHO ILIIHHUX
arperaris.

Sk moKa3yloTh TMPOBEACHI PO3PaXxyHKH, NPH OOPOOITKY TIPYHTY IHUCKOBUMH
3HAPAIASAMU 3 BUpi3aMH B I'PYHTI BUHUKAE CKJIQAHUN HANpYXEHUH CTaH 3 YHUCIOM 30H
KOHTAaKTHMX HAaBaHT@OKEHb PIBHUX YHCIY IpALIOI0OYUMX BUCTYHiB. Po3pobnena
MaTeMaTHYHa MOJEJb, sIKa J03BOJISIE PO3paxyBaTH HAINpPYKEHHH CTaH IPYHTY B

3aJIe)KHOCTI BiJl BIZICTaHI Mi)K BUCTYyIIaMH 1 BEJIMYMHU HABAHTAXKCHHSI G :
G x3 X3

Ox =—= -zt 243
T [+ -a)] [+ +a)]

G x(y-aYf L X+ a)
T TIr L ] 243 — ] 243
[c*+( -a)] [+ +a)]

i G{ x*(v-a) N X3} (v +a)

e+ -a)] [+ +a)]
3rigHo 3 mocmimkeHHsmMu A. C. KymnappoBa [7] HampykeHHs 1 nedopmariii
IPYHTY 3ajiexkaTh BiJ TeoMeTpii pobodoro oprany. Tomy po3poOsieHa MaTeMaTHYHA
MOJIeITb JI03BOJISIE TOCTIIUTH BIUTHB T€OMETPHUYHHUX MapameTpiB poboYOro opraHy Ha
HaIpyXKeHUH CTaH IPYHTY i CIPOEKTYBaTH HaMOINbII parlioHanbHy (OpPMY IMCKOBHUX
po6oUmX OpraHiB 3 BHpi3aMHu.
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VY mpoueci mexaHiuHOro 00poOITKY IPyHTY HE0OXigZHO cTBOpHTH B ['pyHi Takuii
HaNPYKEHUH CTaH, MPU SKOMY OallaHC MiXK MpollecaMy PyHHYBaHHS CTPYKTYPH IPYHTY
1 CTPYKTYpOYTBOPEHHSI 3MIIIyEThCS y OIK CTpyKTypoyTBOpeHHsA. Po3pobrnena
MaTeMaTHYHa MOJENb J03BOJIIE CIPOEKTYBAaTH HAHOUIbII palioHaIBHY (opMmy
TUCKOBHUX pOOOYNX OPraHiB 3 BUPi3aMHU.
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JKuromMupchKuii HalioHaTbHUN arpoeKOIOTIYHUN YHIBEPCUTET

ETHOOU3AWH EHEPTETUYHUX KOMMNNEKCIB,
AKI NPALKOKOTb HA BIOMANUBI

B cmammi npedcmasneni 00CniodxiceHHs: emHONCUXON02I VKPAIHCOKUX KOPUCMYBAUL8
eHepeemuuno20 O0ONAOHAHHA 3 BUOLIEHHAM OCHOBHUX PUC, NPUMAMAHHUX HAYIOHATILHOMY
xapaxmepy, SiKi 6NAUBAIONMb HA 63AEMOOII0 3 MEXHOCEPEOOBULEM, 30KPEMA 3 eHepeemUudHUM
obnaonannam. Ilpogedeni 00CniodceHHs NOKA3AMU, WO 6PAXYBAHHA OCHOBHUX 0COOAUBOCHIElU
Kopucmysaui Ha emani NPOeKmy8amnHs 001a0HAHHS niosuugye ti0eo
KOHKYPEHMOCHPOMOJICHICMb ~ 3d  PAXYHOK — Oinbioi  npueabnugocmi 01 CHOJNCUBAYIS.
Bcmanoeneno 36'a30Kk Midic oKpemMumu pucamu ma cpynamu puc HayioHaibHO20 Xapakmepy i
000amKo8UMU BUMO2AMU 00 MEXHIYHO20 OU3alHy 8upody. 3anponoHO8AHO HU3KY HANPAMKIS,
KOHYenyiti ma Kpumepiigé emHiYHO OpPIEHMOBAHO20 OU3AUHY eHepeemMUYHUX KOMNIEKCi8 O
NpaKkmuyHoi peanizayii mexuwonoziti cmiukoi enepeemuxu 6 YKpaiui, iniyitlosanus ma
CMPIMKO20 2APMOHILIHO20 COYIANLHO20 PO3GUMKY CYCNINbCMEA 3d OONOMO20I0 BCEDIUHO020
BUKOPUCNAHHS MICYe8UX 8iOHOBII0BAHUX eHeP2oPeCcyPCi8 V CilbCbKOMY, AICOBOMY i HCUMI080-
KOMYHAIbHOMY 20CHOOAPCMBAX.

Knrouosi cnosa: emmnodusaiin, 2azocenepamop, eHepeemuyHull KOMNIEeKC, NAIUGHA
biomaca, emHONCUXONO2ISL.
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