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36ipuuk Te3 gonosigei II MixHaponHOT HayKOBO-NPAKTHUYHOI KOHGEpEeHI
"ArpoiHxkeHepis: cydacHl MpoOJeMHU Ta MEPCIEeKTUBU PO3BUTKY", mpucBaueHa 90-ii
PIYHUIN 3 JIHS 3aCHYBaHHS MeXaHiKO-TexHosoriyHoro ¢akynbtety HYBIIl Ykpainu
(7-8 mmcromama 2019 poky). HamioHanpHHII yHIBepcUTET OiopecypciB i
npupoaokopuctyBanusa Ykpainu. Kuis. 2019. 205 c.

11
LT

B 30ipHuKy npez[(:TaBneHl TE3U JOTMOBIJACH BYCHHX, HayKOBmB HayKOBO-
MeAaroriyHuX MpaliBHUKIB, HAYKOBUX CHIBPOOITHHKIB, ACHipaHTIB 1 JOKTOPAHTIB
yuacHukiB Il MixHapoaHoi HayKOBO-IpaKTUYHOI KoHpepeHIi "ArpoiHxkeHepis:
Cy4acHi mpo0JieMH Ta MePCHEKTUBU PO3BUTKY", B IKUX PO3TIISAAIOTHCS HUHIIIHIN CTaH
Ta MUISIXM PO3BUTKY arpoiHKEHEpHOI Traiy3l EKOHOMIKM YKpaiHu, HaJliHOCTI
TEXHIYHUX CHUCTEM, TEXHOJIOTI 1 TEXHIKM IHXKEHEpli, YJOCKOHAJIEHHS Ta HOBI
PO3pPOOKH TEXHOJIOTTYHHX MPOLIECIB, TEXHIYHUX 3aCO0IB.

101w ¢Aush fRsvy v
1 ' § t5dzO ' [ dgSnish., Hpod., wien-kop. HAITH, pexrop HatjoHasbsHoro yHisepeurery Giopecypeis i npupozokopuctyBanss Yipaitu (HYBIID), € s dzis 9 ©
[ dr 02 dzgs$ o yru., npod., sexan Mexaniko-rexHonoriuHoro pakyiasrery HYBIL MY * o ¢ sdzs 9 O.
¢ H O3y 2 & nrh., pod., akanemix HAAH, 3aciyskenwii xisia HayKu i TexHike Ykpain, mupektop HHI] «IMECT ».
O WIsOdzH ' dpv-deyu., fipod., HYBIIl Ykpainu.
1 6 0OIs" MK surh., cu.c., HYBIll Vkpaiuu.
1 O0fnd dz¢ ‘sa-Q@.en., npod., JIAEV.
1 82 dzO dzts & o xqr.uf mo., HYBIll Ykpainu.
]l 52 Is¥ Cr—A.r.H, npod., HYBIIl Ykpaiuu.
] 52 Is¥ § — 1.1, npod., uren-kop. HAAH, HYBIIl Vkpainu, VAIY.
1 Z2H L | —fien, npod., depxaBHuii yHIBEpCUTET TEICKOMYHIKALIiii.
1 Or OteUlzSen], cuc., HHI «IAE».
we Odzd h I -da.ed., mpod., pexrop TIIATY.
wh j dz8r s ki, npod., mapexrop 1Y «Arpoocsitay.
s Odzj I$ dz'.-Sn.en., mpod., akanemixk HAAH, npesunent BHAY.
s 5B J W — b 3 1epx. yp., mpod., 3aCiy)KeHHi IIpaliBHAK ocBiTH Yipainu, pektop JJIAEY.
s 5L Oyd Uzs tpesyfnent Yipaincekoi Arpaproi Konenepariii.
s t6 © 9 Y& ndu., npod., unen-xkop. HAAH, 3aciyeHuii MpalliBHUK CLILCHKOTO rocronapetsa Ykpainu, aupexrop JJHY «YxkpHIIBT imeni Jleowina
Tloropinoro».
s 8 toyd o .— A1, npod., unen-kop. HAAH, 3aciysxenuii npauiBauk ocitu Ykpaiau, pekrop TIATY.
[ 89§ 2 Cd darh.,.npod., HYBIIl Yrpainu.
[ ¢ Oy —tuu, npod., 3aciy>xeHuii npaiiBHUK HApOIHOI OcBiTH YKpainu, upekrop BITHYBIll « HATD».
1 Odz€ O —ktH., mpod., pexrop XHTYCT imeni [Terpa Bacunenka.
{ Isyj dzO N ¢m.crk., npod., Havamsrnk HIY HYBIlL
1 sdz' h BCT nhrm, mpod., HTY.
1 k£ ¢ Oy tse aef, npod., wien-kop. HAAH, 3actynuuk mpexropa HHL «IAE».
t 23 d dits—kJ.1, 101, gekaH dakyibTery KOHCTpyroBaHHs Ta jwm3aiiny HYBill.
o Oyd dzSuscr.d., epumii Bite-npesineHT YKpaiHChKOro COFo3y MPOMHUCIIOBLIB 1 IT/MIPHEMIIB YKpaiHHL.
dlstelz Is d ddfip L2, mpod., Bite-npesunenT Axazemil ilkeHEpHHX HayK YKpaiHu;
U § fmdzs IS - k.o, pod., mpektop HaykoBoro napky HYBIll.
Y § to dzis 9 ts-dzr.H., upod., wien-kop. HAAH, 3aciy»enmii aista Hayku i TexHikn Ykpainm, pexrop LIYHTY.
Z 4 B Odzd dzndu., mpod., akanemixk HAAH, 3aciy»xeruit fista Hayku i TexHiku Ykpaiau, pekrop MHAY.
Z§ ©OC }x.eM.,nouecHni pe3rieHT AcoLiallii arpapHHX iHKeHepiB YKpaiHu.
t s tse M+ &g, cuc., mupexrop HAI exniku i rexnonoriit HYBIll, cexperap.
Arvo Leola — roxrop inkeHepii, joueHT, ECTOHCBKHIA yHIBEpCHTET HPUPOHUYMX HAYK.
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BeloevHristo — x.1.1., ipodp., arpapruii yrisepcurer B Pyce (Borrapist).
Eugeniusz Krasowski a.1.1., ipod., [Tosbebka akanemist Hayk Bizi B JIroOmii.
Henryk Sobczuk— x.1.1., ipodp., mupexrop [Mpexcraprriirsa [lonbcekoi akagemii Hayk B Kuesi.

Ivanovs Semjons- a.1.1., ipod., JIaTBiliceknii arpapHuii YHIBEPCHTET.
Mamuka Benashvili— k.1.H., o1, citbepkorocnoaapebkuit yaisepeuter I'pysii.

PopescuSmion — x.1.1., pod., TpancineBarcekuii yriBepcuteT bpariesa (Pymywist).

Tk8| Z-duem, kpod., CrioBarpkuii arpapHHii yHIBEpCHTET.
VI adi mi r —«Ga.saeub epkasunii arpapuuii yaisepcurer Mongosu.

Zvi cevi | i-uws noil gaisegciigr Orekcanapaca Crymrunchkica (JIntsa).

© HVYBill Ykpainu, 2019.
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[upoke BUKOpUCTAHHS PI3bOOBHUX 3’€HAHb B Cy4YacHIN TEXHILl MPOJIOHTYE
aKTyaJIbHICTh TUTAHHS PO3BUTKY METOAONOTrII 3abe3nedeHHs ix HamiiHOocTi. Cepen
JOCIIIJKEHb HAMPABJIEHUX Ha IM1IBUILIEHHS TEXHIYHOIO peCcypcy pi3bOOBHUX 3’€/IHAHD,
JOCIIKEHHS I0JI0 CHHXPOHHHMX Ta HE CHHXPOHHUX Pi3bOOBUX 3’€IHAHB BIJCYTHI.

Buxopucranns pi3b00BOro 3’€qHAHHS 3 MOMEHTY WOTO BHMHAMJIEHHS 1 TIO
TEMEepIHIi 4Yac HEOJMIHHO CYNPOBO/KYBAJOCh HAyKOBOIO MiITPUMKOI. Takum
YUHOM JOCSTAIMCh MOCTABJICHI IT1JI1 3 OTHOTO 0OKY — MaKCUMYM MIIHOCTI, IIIJIBHOCTI,
JIOBTOBIUHICTD; @ 3 THIIOTO — MIHIMYM 3aTpaT Ha BUTOTOBJICHHS, IT1]] 4aC BUKOPUCTAHHS
1 TeXHIYHOTO 00cCiIyroByBaHHs. Ha TemepiiHiii 4ac € COTHI HayKOBHX pOOIT, IIO
MIITBEP/UKYIOTh  HAyKOBO-TEXHIYHMM 1HTEpeC JOCHIIKEHb MIIHOCTI, SKOCTI
BUT'OTOBJICHHSI Ta MOHTa)y, MaTepiajliB, CTONOPIHHS Pi13b0OBHUX 3’€JHAHb; OKPEMO 3
HUX MOHA BUJIUIUTH HACTYTIHI.

[TocnaGneHHs pi3p0OBOro 3'€THAHHS KOHCOJIBHO CKPIIUIEHUX 0AJIOK PO3IIISTHYTO
B poboTi [1].

Jocnimpxenns [2] moka3anu, o HalKpallll aHTUIIOCIa0I0I041 XapaKTePUCTUKI
Mae XIMIYHHUI 3aMOK, TOTIM caMO(iKCyBajlbHA raiika 1 repMeTHYHa raiika.

B nmochimkenni [3] BHKOpPHCTAaHO JBa CHOCOOM MOJCIIOBAHHS IIPOIECY
KOB3aHHSI 3'€HAHHS: |-MOJeIh Ha OCHOBI JUCKPETHO-TIPY)KMHHOTO 3aTHCKy 3
JEKUTBKOMA JKOPCTKUMU €JIEMEHTaMU; 2-MOJIeJb Ha OCHOB1 HAMPY>KEHOTO 3aTUCKY 3
neopMOBaHUMU €JIEMEHTAMM.

B nocnimkenni [4] BUSBIEHO, IO 3HAYHHUM 3HOC TUIOII KOHTAKTy pi3b0oM O601Ta
1 TaliKK Ta TOPIIS TalKK BiIOYBAETHCS Yepe3 MOBTOPHI 3arBUHYYBaHHS.

BB mapameTtpiB BiOparlii Ha JWHaMIYHI BJIACTUBOCTI Pi3bOOBHUX 3’€JIHAHD
CIBAJIKM HaBeEHO B poOOTI [S5]. Jlyig 00UMCIEeHHS JTOKAIbHUX HANPYKEHb Y 3’ €JHAHHI
32 JOTIOMOTOIK0 MaTeMaTHYHHX MOJEJCH BUKOPHUCTAaHO EKCIICPUMEHTAbHI
BiOporpamu. 3 NpPOBEEHUX IOCIIIKEHb BHUILUIMBAE, 110 MAaKCUMyMH BiOpalii, 1o
IiI0Th Ha Pi3b00BI 3’ €IHAHHS CIBAJIKH, MOKYTh MICTUTHUCS B OKOJIi BUCOKOYAaCTOTHUX
PE30HAHCIB P13bOOBUX 3’ €THAHb.

Ha ocHoOBi aHamizy BiOpamifiHOTO HABAHTAXKEHHS Ha OMOPHUX IOBEPXHSX
KPIMWJIBHUX JIeTajiell 3alpolOHOBAHO BHOKPEMHUTH rpymy 3’emaHanb [6]. Lle mae
MOIITOBX PO3BUTKY aJbTEPHATUBHUX ITIIXO/IB O BUPINICHHS MATAHHS 3a0€3MeUeHHS
HEOOX1IHOTO HapoOITKY Pi3bOOBHX 3’€HAHb HA BIIMOBY.

JliteparypHuii OryIsii TOKa3aB 3HAYHUI IHTEpEC CY4YaCHUX HAYKOBIIB JI0
P13600BUX 3’€IHAHD B IKOMY YITKO BUAUTSIFOTHCS Pi3H1 HAPSIMKH, IT1IXOIHA Ta METOH,
a HasiBHE JTOCIIIJKEHHS CTaHE JIOTIYHUM MPOJOBKEHHSIM TOTO.
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OO0’exTOM JOCHITKEHHSI € BiOpawis pi3b0OBOro 3'€qHAHHS CaMOXIIHOTO
3epHO30MpabHOr0 KombaitHa (puc. 1). O0poOka pe3ysbTaTu JTOCHIIKEHb MPOBEACHO
3 BUKOPHUCTAaHHSM METOMIB TEOPETHYHOI MEXaHIKH, MAaTeMAaTWUYHOTO aHali3y Ta
CTaTUCTUYHOI OOPOOKH.

s B 7N
( ) q )
x x
- 7 - 7
21
X, X7 Xy
G g,
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o X o X> o Xz

al b/ c/
Puc. 1. MoxJiuBe po3MillieHHs KOOPAUHATHUX OCcei 60aTOBOTO (a), TBHHTOBOTO
(b) Ta MIMUIBLKOBOTO 3'€THAHHS.

Bibpartis pizb00BOTO 3’€HAHHS 3€pHO30MPATHLHOTO KOMOAMHY € pe3ylbTaToOM
JUHAMIYHOI J11 pyXOMHUX Mac poOOYUX OpraHiB, TEXHOJIOTTYHOTO MaTepialy Ta BIUIUBY
sBula nucunaiii. Ha nuoisixy po3noBcropkeHHs BiOpallii BiJl Jkepenia 10 pi3b00BOTO
3’€JHAHHS € SIK MPY>KHI €JIEeMEHTH TaK 1 AUCUMATUBHI, 110 B CBOIO MIpy BIUIMBA€E HA
pe3yibTyroue BiOpalliiiHe HaBaHTaXEHHs Ha pi3bOoBe 3’e¢qHaHHA. B maHomy
JOCIIKEHHSI BUBYAJIACh BIOPOHABAHTAXXEHICTh AK pE3ylbTaT B3a€MOJII JpKepena
Bi1Opalii Ta Npy>KHUX 1 JUCUMATUBHUX XapaKTEPUCTUK cepeAoBHINA (KOHCTPYKTHUBHI
Ta HEKOHCTPYKTHBHI €JIEMEHTH, P03’ €MHI Ta HE P03’ €MHI 3’ €THAHHS).

Yactora muckpemutaiii m’ezogatuuka 600 1/c mo3Bosisie B mocTaTHIN Mipi
CYJIMTH MPO Pe3yJbTATH JIOCTIHKEHB SK PO JIOCTOBIPHI JaH1 JJIS MTOAATBIIOT 00pOOKH
(puc. 2). Anamiz KpuBOi TEpEeMIIICHHS B SBHOMY BUTIANI (puc. 3) 3BeaeMo [0
HAaCTYIHOTO.

1. BigHomieHHS 9acTOT BITHOCHO oced X Ta Y oOepHEHA 10 BiTHOIICHHS
KUIBKOCTEH TMEPEeTUHIB TPAEKTOPIEIO 3 JIHIECI0, [0 MapayiesibHa BIAMOBIAHINA OC1
Nox(0,1¢c) =21 Nwy(0,1c) =9.

2. Po3max mepemimienp no ocsx X (-3,972...3,476) ta Y (-2,832...1,38)
CBIJTYUTH PO €KCUEHTPUUHICTh TPSIMOKYTHHKA BiIOpalLlii™ 1Mo BiIHOMIEHHIO /10 CUCTEMU
koopauHaT XY. CTOpOHHM MPSIMOKYTHUKA JOPIBHIOIOTH CyMaM MOJYJIIB pO3MaxiB
BiOpaiiii, TOOTO:

L L
TDfe TO!

h h h




Oysemonasaasmt: 3} yRzoamesgs o8 ¥ tioy 03an®yR00cun 3fe aedssto YIOR 3330

Bagooadaymyoseaya dRd) di eaeg) @somEZ sd3Rpao

0 @ CWog pomy Thg p g

3. Jlominyroua KyIHICTh CIIOCTEpIraeThes B 1 Ta 3 4eTBepTI KOOPAMHATHUX OCe
Ta «TPAH3UTHICTH» TPAEKTOPIi B 2-1# Ta OLbIIE B 4-1i1 YETBEPTSIX.

4. BinHONIEHHs CTOPiH NPSIMOKYTHHKA BiOparii

o xhty .

CBITUUTH PO T€, 110 po3Max BiOpaiiii mo oci OX Oinbimmii Ha 76,8% Hix 1o oci OY, a
oTXKe 1 BibpoHaBaHTaxkeHICTh M0 oci OX Oy/e BUILOIO.

5. TpaexTopis € HE3aMKHYTOIO 1 HE Ma€ KOIHOT OC1 CUMETPIi; 1€ CITAye 3 TOTO
¢dakTy, Mo B KOXXKHOMY 3 HapsAMKIB X Ta Y BiIOyBa€ThCS J0/IaBaHHS KOJMBAHb.

6. HampsiMmok 3pocTaHHSI MHOKMHU TOYOK 3 YaCOM Ha TPAaeKTOpii — MpoTH
TOJIMHHUKOBOI CTPIIKY (JMBIISTYUCH 3 TIOJIOKCHHSI 30py YMTAva).

4

BinHOCHE 3HaUEHHs NepeMillleHHs
= o
N

o=

\P-—D
. L
£

/,_:b
= >

Puc. 2. Tepemimenns o oci X (A) Ta Y (P ) CHHXPOHHOTO 3’€/JHAHHS*
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Puc. 3. I'padix 3MiHM BiTHOCHOi BeIWYMHU mepeMimieHHs Toukun O; Ta O,
B IUTOIIMHI KOOpAWHATHUX oce XY ISl CHHXPOHHOTO 3’ €JHaHHS Ha MPOMIKKY Jacy
t=0...0,1c.
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Puc. 4. Tpaektopis 3MiHU KOOPIMHATH LIEHTPA TSHKIHHS MPSIMOKYTHUKA BiOpaiii
B MpoMiKKY 4acy 0...1 c.
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BucnoBok. Ha ocHoBi anamizy BiOpailii 3alIpONIOHOBAHO KOHIICTILIIIO aHAJi3y
BiOpariiftHoi HaBaHTAXXEHOCTI CUHXPOHHHX p13b00BUX 3'eIHaHb
CLITBCBKOTOCIIOIAPCHKOI TEXHIKM 3a MyHKTaMHU: | — KUIBKICTh YacTOT BiJJHOCHO OCEH
X T1a Y; 2 — po3Max mepeMmilieHb Mo ocax X Ta Y; 3 — BIJIHOLICHHS CTOPIiH
NpPSMOKYTHHMKA BiOparlii; 4 — HasSBHICTh Ta PO3MIIICHHS JOMIHYIOUHUX KYITHOCTEH
BiOpallii; 5 — 3aMKHyTa Y HE 3aMKHYyTa TPAEKTOPIsl, UM € BICh CUMETPIi; 6 — HAIPSMOK
3pOCTaHHSI MHOKHMHH TOYOK 3 YaCOM Ha TPAEKTOPII.

Crucok mitepaTypu

1. N. G. Pai, D.P. Hess(2003). Influence of fastener placement on vibration-
induced loosening. Journal of sound and vibration. Vol. 268. 617-626.

2. Anirban Bhattacharya, Avijit Sen, Santanu D&®010). An investigation on
the anti-loosening characteristics of threaded fasteners under vibratory conditions/
Mechanism and Machine Theory. Vol. 45. 1215-1225.

3. John D. Reid, Nicholas R. His€005). Detailed modeling of bolted joints
with slippage. Finite Elements in Analysis and Design. Vol. 41. 547-562.

4. W. Eccles|. Sherrington, RD. Arnell. (2010). Frictional changes during
repeated tightening of zinc plated threaded fasteners. Tribology International. Vol. 43.
700-707.

51 . b1 " 94" 9, 1. .BioHoendalriseHictp pi3nowBixia’aiehhs
y KOHCTPYKIIIi CIBaJIKM. ABTOMAaTU3aIlisl BUPOOHUYHUX TPOIIECIB Y MAlIMHOOY1yBaHH1
Ta npwianooynyBanHi. HarionansHuii yHiBepcuTeT «JIbBIBChbKA TMOJIITEXHIKAY.
Bun. 50. 2016. C. 33-45.

6.] dr O2 dzsdh dM ¢ kB J Uwaxpodui Ta fiecHHXpOHHI Pi3bOOBI
3’€THaHHS  CUILCHKOTOCIOAAPChKOi  TexHIkW. 30ipHUK Te3 gomoBimei XIX
MIKHApOJIHO1 HayKoBo1 KoH(pepeHii "CyyacHi mpoOaemMu 3emiiepoOCbkoi MEXaHIiKu".
Kuis. HYBill Ykpainu. 2018. C. 152-154.
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ArpapHe BHUPOOHUIITBO TIOCTIMHO 3pocTtae. Piynuit ¢dinaHcoBuii 00T B
arpoBUPOOHUIITBI CTAHOBUTH OUbINE 5 TpiH. HonapiB. bimssko 38% moBepxHi cyi
ta 10 70% mpicHOI BOAM BUKOPUCTOBYETHCS JJIsi BEJACHHS arpoBUpoOHUIITBA. Ha
noyatky XXI cTONITTS B arpoBUPOOHHULTBI OyJI0 3alHATO OJIM3BKO MUIbSpJa JOCH
abo monax 1/3 wasBHOI pobouoi cumu (https://en.wikipedia.org/wiki/Agricultuje
[HTeHCHBHO 3pocTae BUPOOHUIITBO MPOJOBOJBCTBA AJI JIIOJACTBA. 3 SBHUBCS HOBHIA
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HampsIMOK ~ —BHPOOHUIITBO eHeprii 13 arpapnoi Oiomacu (Golub, G. A,
Kukharets, S. M., afosh, Y. D., Kukharets, V. V., 2017. Integrated use of bioenergy
conversion technologies in agroecosystems. INMATE&gricultural Engineering,

Vol. 51, No. 1, 93100;). Bce BuIe3a3HaucHe BUMarae IiABUIICHHS IPOyKTHBHOCTI

mpaii, eKOHOMIi PI3HMX BHJIIB pECcypciB, CKOPOYECHHS BUTpAT Ta 3HHUKEHHS
c001BapTOCTI arpapHOINPOAOBOJIBYOI MPOAYKIIIT, HAPOUTYBaHHS OOCSTIB 1 IMiABUIIIEHHS
ebexTuBHOCTI BHUpoOHMuTBa (1 ° dz' dgfnp* €O 1 . , 4z yOoOmdz © da
" d&z2 ' € sdi3kz M sHOtMmIse ’ ts fndzts & dzO ~ Ot
offtotsjg@zzy . Bul l etin of Taras Shevchenko
2015; 7 (172): 7480). I Bce me HeOOXiTHO BUKOHYBATH 13 30€pEKEHHS €KOJIOTIIHOI
CTIMKOCTI arpoBHPOOHHUIITBA, 110, B MEPIIY YEPry, BUPAKAETHCSA uepe3 30epeskeHHs

skocTi rpyHTiB. (Golub G.,Kukharets S., Yarosh Y., Zavadska O. Structural models of
agroecosystems and calculation of their energy autonomy. Engineering for rural
development. 2019. Vol. 18. P. 134350. DOI: 10.22616/ERDev2019.18.N073).

OgauMm 13 (QakTopiB, IO CHPUATUME MIJBUIIECHHIO  €(EeKTUBHOCTI
arpoBUPOOHUIITBA Ta 30€PEKEHHIO MOTO €KOJIOTTYHOI CTIMKOCTI — II€ 3aCTOCYBaHHS
KOCMIYHUX cucTeM. Ha Hamry nyMKy 3acTOCYBaHHS KOCMIYHUX CHCTEM MOKHA
KOHIICTITYaJIbHO PO3JUIMTH Ha J[BI TPYIU: MAaKpOpPiBEHb Ta MIKpOpiBeHb (puc. 1).

MoHiTOpUHr
NapHUKOBUX rasiB

a,M

o MakpopiBeHb MikpopiBeHb

J‘ ‘ A
A : Ve

MporHo3 Tounl Ay
P TEXHOMOTIYHINX PocnuHHnuteo | | TBapUHHULTBO
norogmn onepauii
OnTtumisauis OnTumisavis OnTMMlsaqlﬂ KoHTponb KOHTp'OJ?b
BHECEHHSI MapLpyTiB cTaHy noronis’s
3pOLUYBaHHS :
no6pvs PYXy TEXHIKM TBapWH TBapWH

J/\CH,
L/ NH,
L
Mo I d

NN

i ﬁ\%
=

Puc. 1. BukopucTtanHs KOCMIYHUX TEXHOJIOT1H B arpapHOMY BUPOOHUIITBI.
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Ha makpopiBHI JaHHI OTpUMaHi 13 IITYYHHX CYMYyTHHUKIB 3€MJII JO3BOJIATH
BUKOHATHU TOYHE MPOTHO3YBaHHA (HDaKTOPIB BIUIUBY HABKOJHUIIHHOTO CEPEOBUIIA HA
arpoBUPOOHUIITBO. 30KpeMa, CYIyTHUKOBI JIaHl JO3BOJISITH OTPUMATH TOYHI MOTO/HI
YMOBHM Ta BCTAaHOBUTH TOYHI JaTU JUIi BUKOHAHHS BIJAMOBIIHUX TEXHOJIOTTYHHUX
orepaliidf, HampHKIaA: MOYATKy BECHSHO-NOJBOBUX POOIT, yacy CiBOM, TEpPMIHIB
30upaHHs Bpokaro Toio. ToyHa iHdopmallisi mpo MPOrHO3 MOr0 U Ta YaC BUKOHAHHS
OCHOBHHMX TEXHOJIOTIYHMX oOlepalii 1 BHUKOPUCTAHHSA TEXHOJIOTIT TOYHOIO
MPOTHO3YBAaHHSA CTUXIWHUX JIMX, 30KpeMa, IIOBEHEH Ta TIOCYXH JO3BOJIUTH
CIIPOTHO3YBaTH BPOXKAWHICTh Ta BHKOHATH TOBApHO-PUHKOBE Ta CTPaxoBe
nporHo3yBanHs. [lle omHUM BaXJIMBUM HAMPSMOM BUKOPHUCTAHHS KOCMIYHUX CHCTEM
Ha MaKpOpiBHI — 116 MOHITOPUHT BUKH/IIB TAPHUKOBUX Ta IHIINX HEOE3MEeUHUX ras3iB

(puc. 2).

Xapexos
16°

XMEeACHULIKMA

14

Cpeaa 23 - 11:00

wyanpras 19°

Puc. 2. Mownitopunr koHneHTpaiiii CO Hag YkpaiHoro.

Ha wmikpopiBHI CYIyTHUKOBI JaHi JOTOMOXYTh BHUPIIIUTH PAI JIOKAJTBHUX
npoOsiemM. 30KkpemMa y POCIWHHUIITBI ONTHMI3yBaTH CHCTEMH BHECEHHs JOOpPUB Ta
3pomryBasibHI cucTeMu. lle JomoMoke JOCSITTH MaKCHUMallbHOI €(eKTHBHOCTI
yIOOpeHHSI Ta 3pOIIYBaHHS Ta 3MEHIIUTH BUTpAaTH Boau Ta no0puB. llomus
CUIbCHKOTOCTIOAAPCHKUX KYJBTYp HE € PIBHOMIPHUM, JI€AKl KYJIbTypu MOTPEOYIOTh
Olnpie BoAM, 1HIN MeHmie. J[aHHI OTpUMaHHI 13 KOCMIYHMX CHCTEM MOXYTh
JOTIOMOTTHA ONTUMI3YBaTH PO3MOAUICHHS BOJW, 00 3amoOIrTH HaAMIPHOMY YH
HEIOCTaTHbOMY 3polieHHI0. Lle monomMoxe 3HM3UTH BHUKOpPUCTaHHA Boau 110 30%.
CyIyTHUKOBI JaHH1 JO3BOJISIOTH BUSHAYUTH JIUITHKY Ha MOJI1 KyJI1 HE0OX1THO BHECTH
Oinbie 1o0puB. KpiM TOro TexHosoris rioOalbHUX HaBIralliiHUX CYMyTHUKOBUX
CHUCTEM JIO3BOJIUTH JIETKO BUKOHYBATH OPIEHTYBAaHHS BIJMOBIIHOI TEXHIKU Ha IMOJISX.
Ile cnpusTHMe 3MEHIIEHHIO BUTpAT JOOPHUB Ta BIAMOBIIHO 3MEHIIUTH IMIKIAJIMBUN
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BIUTMB HAa HABKOJIMIITHE CEPENOBUINE. BHUKOPUCTOBYIOUM CYMYTHUKOBI 3HIMKH Yy
MOEAHAHHI 13 JAaHUMHM OTPUMaHHUMHM Bij TVIOOAJbHUX HaBIralllMHUX CYIMyTHUKOBHUX
CUCTEM MOXHA BHU3HAYUTH ONTHUMAJbHI MapHIpyTH pPYyXy TEXHIKM Ha TOJA Ta,
BIJINOBIJIHO, 3HU3UTH BUTPATH MaJiMBa Ta poboyoro yacy. Kpim toro, 6e3 Takux qaHux
HEMOKJIMBE 3aCTOCYBAHHS aBTOHOMHOI pOOOTH TPAKTOPIB 1 KOMOANHIB.

Y TBapUHHHUIITBI BUKOPUCTAHHS KOCMIYHHUX TEXHOJIOT1H JO3BOJUTH YITKO
KOHTPOJIIOBAaTH CTaH TBapHH: TEMIIEPATypy, PIBEHb aKTUBHOCTI, MMOBEIIHKY Ta IUKIIU
CHy ToOmo. Takuii KOHTPOJIb JO3BOJHUTH BUSBHUTH MPOOJEMH, IO BUHUKAIOTH SK 13
OKPEMOI0 TBAPHHOIO TaK 13 TPYMOIO TBAPHH Ta JOIIOMOKE OMEPATUBHO BUPIIIATH ITi
npobsniemu. lle momomoske 3amoOIrTH MOMIMPEHHIO XBOpOO Ta YHUKHYTH BTpaT
noroiiiB’a. KpiM Toro, TexHOJOTiA TI00aNbHUX HABITAIHHUX CYITYyTHUKOBUX CHCTEM
JIOTIOMOKE TIO31I[IF0BaTH HAaBITh KOKHY OKpEMY TBApUHY.

Ha nanumii gac y CBITOBOMY arpOBHPOOHHUIITBI B)XKE BUKOPHCTAIOTHCS PSIT
TEXHOJIOT1M, IO TIOB’S3aHHI 13 KOCMIYHUMH CHCTeMaMH. SIK TpuKIag MOKHA
PO3TJISHYTHU AESIKI 13 HUX.

Texunomoris SolumScire (https://www.agricircle.com) —103BoJisie BCTAaHOBUTH
JUHAMIKY BMICTY MOKUBHUX PEUYOBHUH Ha MOJISX MPOTATOM MOTOYHOTO POKY. 3HIMOK
3aBaHTAXYETbCA 13 CylmyTHUKa abo Oe3ninoTHuka y ¢opmati GeoTiff (puc. 3). Ha
M1JCTaBl JaHUX OTPUMAHUX B pe3yJIbTaTl aHANI3y 3HIMKA, TIOJIA PO3AUIAIOTHCS Ha 30HU
3 IPYHTOM, 10 MA€ CXOXK1 XapaKTEPUCTUKH.

& Feldverwaltung

& PSCreeDetschend GbH-  Feider=  Kultw=  €2017) ¥ ©

Q0 02 04 05 08
B
28

Puc. 3. Bizyaumizalisi BMICTy MOXXMBHUX PEYOBUH 3a JOTIOMOTOI TEXHOJIOT1I
SolumScire (https://www.agricircle.com/en/index).

i rpyHTOBI 30HU A03BOJISIIOTH aBTOMAaTHYHO 3T€HEPYBATH TOUYKHU Bi10OPY Mpoo
I'PYHTY Ta JO3BOJIAIOTh BUKOHATH reopedepeHiio 3i0panux AaHux. 3i0paHi npolu
aHaII3yI0Th Ja0OPATOPHUMHU METOJIaMU JJIsl YTOUHEHHS CYyIyTHUKOBUX JaHuX. [loTiMm
3arajJbHa KapTHHA YTOUYHSAETHCS 3a JOMOMOTOI0 OE3MUIOTHUX JITAIBHHUX amaparis.
HasiBHicTh i€l iH(oOpMarllii 103BOJIs€ BCTAHOBUTHU NOTPIOHY KUIBKICTH MOXKHUBHUX
PEYOBHH, CIIOCOOM 3aXHCTY BPOKat0, KUTbKICTh BUKOPUCTAHOTO HACIHHSA Ta CIIOCOOH 1

10
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IHTEHCUBHICTh OOpOOITKY IPYHTY y BIANOBITHUX IMOJBOBUX 30HAX. Tak0X MOXKIIUBO
10 OTPUMAHUX JIaHUX ONTHUMI3yBaTU MapUIPYTH PyXy arpapHoi TEXHIKH (puc. 4).

Puc. 4. Bizyamizamis pyXy TEXHIKM JOMOMOror TexHouorii SolumScire
(https://www.agricircle.com/en/index).

TexHoOTIS Grapelook (https://gis.elsenburg.com/apps/ctfm/;
https://www.fruitlook.co.za) cipusie onTrMizarlii 3poIIyBaibHUX BOAHHUX PECypCiB Ta
3aCTOCYyBaHHA JOOPHUB. 30KpeMa, ToToMarae 3MEHIIUTH BUTPATH JOOPHUB Ta IiJIBUIILYE
e(eKTUBHICTh BUKOPUCTAHHS BOJIU Ha BUHOTpaaHukax y [liBnenniit Agpur (puc. 5).
Ile BimOyBaeThCs 3aBASKM BUKOPHCTAHHIO CYNYTHUKOBHX JaHHUX, CYITyTHHKOBOTO
3B’sI3Ky Ta CYNMyTHUKOBOI HaBITaIlli JJi1 MOHITOPUHTY 3arajbHOTO CIIOKHUBAHHS BOJIH
Ta 700pUB.

Map Options  Seiect the inigation information parameters.
Region Parameter Layer { Period §
Paarl / Wellington / §v|  Actual evapotranspiration |v|  2011: 02/16 to 02/22 [v|

D [ 1K LHybride ~ |
0 10 20 30 40 S0 60 70 7
2011\02\16 - 2011102122 : Actual evapotranspiration [mm/week] ¢ L [V] Parameter

, el agli== W Cbiocks o

—

Puc. 5. MOHiTOI/IHF Ha;IOCTi ] BOJ'IOF a TXHonoriem Grapelook
(https://business.esa.int/sites/default/files/IAC-Grapelook_version1-0_ob.pdf).
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Texunomoris Greenspin Agri Planet (https://www.greenspin.de/) no3Bonsie Ha
OCHOBI KOCMIYHUX JAHUX Y MO€AHAHHI 13 JAaHUMHU OTPUMAHUMHU 13 OE3MUIOTHHUX
JTaNbHUX anapariB BUKOHYBATU MPOTHO3YBAHHS SIKOCTI Ta YPOXKAMHOCTI arapHUX

KyJbTyp (puc. 6).

& Wetter

0 Niedrigertragszonen

A\ Anomaien

(@ Bodenbeprobung

Diingeplanungen Jahr 2016 - Gabe 1

Name Nummer Strategie

taerswell o6-1

Eselhof 89-4

nomogenisieren

homogenisieren

Fuchsbau 091 einheitlich

Haldenplatz 04-8

homogenisieren

Planungsdetails

Schiag: Koppelweide (55-6)

Gesamtflache:
Gesamtdungemenge:
Gesamtstickstoff:

. ¥ Neue Applikationskarte erstellen

Planungsgrundlage

o kgma
45 kg/a
40 kg/ha

55 kg/a

Diingemenge in kg/ha

173 181 85
»oey 153
133
: -

Ihre Angaben

Strategle: diversifizieren
Mittleres Ertragsziel: 85 dvha
Planungsgrundiage N/ha: 50 kg/ha
Intensitét:

Stickstoffgenalt:

Puc. 6. IlporHo3yBaHHs ypokailHOCTI 3a jgomoMoror  Greenspin
(https://www.ovh.co.uk/images/news/2355/mofato_at_work.png).

Texunomorii  tounoro  3emiepobctBa  Agriloc  (http://www.agriloc.de)
JI03BOJISIFOTH HA OCHOBI CYMYTHUKOBUX NaHUX (puc. 7) Ta BUKOpPHUCTaHHA iH(pOpMaIlii
Bl I100ajJbHUX HAaBITAIMHUX CYMYTHUKOBUX CHCTEM ONTHMI3yBaTH BHPOOHHUYI
MPOIIECH 3MEHIIIMBIIY TIPH [[bOMY BUTPATH Ta BIUIMB HAa HABKOJIMIIIHE CEPEIOBHIIIE.

/ ,.,. Key Space technology is necessary to achieve this target

Puc. 7. Bizyamizauis
(http://www.agriloc.de.).

— SchlUsseI Satelltentechnologle ist erforderhch um das zu erreiche
...v - T e T R R il‘

HOBerHl oJIA TexHonoriero  Agriloc
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O4eBUAHO IO BUKOPUCTAHHA KOCMIYHUX TEXHOJOTIH B arpOBUPOOHUIITBI
Ha0yJI0 MIUPOKOTO PO3MOBCIO/PKEHHS Y BCbOMY CBITI. 3BakKarouu, M0 YKpaiHa €
BaromMor (iryporo Ha TOJII CBITOBOTO arpOBHPOOHHUIITBA BaXJIMBOIO € PO3pOOKa 1
BUKOPHCTAHHA BJIACHUX TE€XHOJIOT1 BUKOPUCTAHHS KOCMIYHUX CUCTEM.

3okpema Ha ©0a31 JKUTOMUPCHKOTO HAIIOHAJIBLHOTO arpoeKOJIOTIYHOTO
YHIBEPCUTETY CTBOPEHO 1HHOBaIliitHO-KocMiuHMM Kinactep «llomices» (puc. 8).

NYBAIYHUA CEKTOP v\ PE3Y/IbTATH

DEP)KABA PEFIOH | < luwoBauiinwi
([dep>aBHe KOCMiuHe areHTCTBO YKpaiHu, (OKutoMupcbka obngepxaamiHictpauis, MeXaHI3M
HauioHanbHUI LEHTP yNpaBniHHA Ta XXuTtoMupcbka obnacHa paaa, .~ ynpaBiniHHA

BUNPO6YyBaHb KOCMiYHMUX 3acO6iB) MiCbKi, paitoHHi pagu, OTI) Te';’g_‘i’:’i";’""

' m r * § m* P IHHOBaLUiNHO-

] j = rANTY3EBI iHBeCcTULiNHI
PErOHAJIbHUAX ¢ PILLEHHA NpoeKTH

‘ Haui 6
NYBJIYHO- ot B ooros B lomauiibs

Abxi o
NMPUBATHE * CTaHuis gucrtaHuinHoro pXITOKTYPa OCBITH}

Mo «Hoocdhepa»
ESRI Ukraine

T Typusm

1 % Im.:bopmafuvmo- EHepreTuka HaykoBo-pocnigHi
AH A YrnpasniHHS Bigxogamm Ta pgocnipHo-

Ekonorisi KOHCTPYKTOPCbKI

OxopoHa 3gopoe’s pPO3pOo6KMU

Feonoptan XXUToMUPCbKOT
o6nacTi ArcGIS.Zt
‘ &) ‘; ArpoBUpOGHMLUTBO
i 7 YHikanbHa cMapT-

. Vay - cneuianisayis i
OCBITA, HAYKARKVIIBLVPAR : 6peHA perioHy

* My3en KOCMOHaBTUKM I * AHApPYLWIBCbKA

iM.C.I. Koponbosa ¢ )K"TOM"pCb“f'" aCTPOHOMIYHa Cranumn

HatlOHaNEHM o6cepBaTopist perioHanbHUiA

* XKuUTOMUPCbKMUA arpoeKonorivyHmni : _ PO3BUTOK
BiliCBKOBWI IHCTUTYT yHIBEPCHT T * YyHiBCbKa o6cepBaTopis

LiM. C. N. KoponboBa 30LU Ne8 M. XKutomup

NMAPTHEPCTBO ' 30HAYBaHHA 3emi fpancpopr CROTPArS

Puc. 8. CtpykTypa iHHOBaIIiHO-KOCMIYHOTO Kiactepy «Ilomiccsy.

B cknan knacrepy BXOJSTh CUCTEMU TPUHOMY CYITYTHUKOBHUX JTAHUX:

- MyHKT Tpuiiomy iH(dopmali Manaoi po3AUIBHOI 3IaTHOCTI B METPOBOMY
J1ara3oHl XBUJIb,

- MyHKT mpuiomy iHpopMalii cepeaHboi pO3AIILHOI 37aTHOCTI Ha 0asi
AHTEHHOI CHCTEMU JiaMeTpoM 2,5 M (puc. 9);

- MyHKT mpuiomy iHpopMalii cepeaHboi PpO3AIIbHOI 37aTHOCTI Ha 0asi
KOMaHIHO-BUMIpIOBaIbHOI cuctemu «®dazany 3 niametpom a3epkana 5 m (puc. 10).

[TynkT npuitomy iHpopMaIli cepeHboi po3a1ILHOT 31aTHOCTI Ha 0a31 aHTEHHOL
CHUCTEMH JiamMeTpoM 2,5 M 3a0e3nedye CynpOBOJKCHHS KOCMIYHMX arapartiB, sKi
3HAXOJAThCs Ha opOiTax 3 BucoTor 600-800 kM.

[InanyeThcs BUKOpUCTOBYBaTH i oTpuManHs iHdopMairii 3 KA JI33 TERRA,
AQUA, NOAA Ta in. B L-g1ana3oni pagioxsuib (1,7 I'Tn) (puc. 11).

Otpumana iH(opmallisi J03BOJUTh YTOUHUTH PEriOHATBHUNA MPOTHO3 MOTOH,
MIPOBECTH MOHITOPUHT MOXJIUBUX CTUXIMHUX SIBHII, CIPOTHO3YBaTH iX BIUIMB Ha
ypoXai Ta CIIaHyBaTH MOKJIUBI 3aMTO01KHI 3aX0/TH.

13
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Puc. 9. IlyukT npuiioMy iH(popmarlii cepeaHboi po3aUIbHOI 3AaTHOCTI Ha 0asi
AHTEHHOI CUCTEMHU J1aMEeTPOM 2,5 M.

Puc. 10. ITynkT npuiiomy iHhopMallii cepeJH01 pO3ALIBHOI 34aTHOCTI Ha 0a3i
KOMaHHO-BUMIPIOBaIbHOI cuctemu «®dazany 3 1iaMeTpoMm J3epkaia 5 m.

14
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08:00 GMT;

Puc. 12. Indopmariist orpumana i3 kocmigHoro anmapatry MODIS-TERRA.
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[lynkt npuiiomy iHpOpMaIi cepeaHboi pO3AUIbHOT 34aTHOCTI Ha 0asl
KOMaH]THO-BUMIPIOBAJIbHOI cucTeMu «Da3any» 3 llaMeTpoM Ji3epkaia 5 M. 3a0e3neuye
CYNPOBOXKEHHSI KOCMIYHUX arapariB, K1 3HaXOAAThCA Ha opOiTax 3 Bucotorw 600-
800 kM. Ilnanyerbcsi BUKOpUCTOBYBaTH i oTpuManHs 1Hpopmamii 3 KA 133
MODIS-TERRA, AQUA, NOAA Tta in. B X-mianmazoni pamioxBwib (8,2 I'T1)
(puc. 12). 3aBasku BHCOKOMY €HEPreTHYHOMY TMOTEHLIATy, MICIsS MPOBEICHHS
MOJIepHI3allli, KOMIUIEKC J103BOJUTh 3/1MCHIOBATU MPUHOM iH(DOpMalli 3 KOCMIYHUX
amapartiB 3 BUCOKUM ITPOCTOPOBUM pO3pi3HEHHM (puc. 13).

R Eart NASA NGA USGS | Ex HERE Germin METUNASA UsGS fogiod
Puc. 13. Kocmiunmii 3HIMOK 13 BHCOKHM TPOCTOPOBUM PO3PI3HEHHIM
00poOneHuit 3a JOTIOMOT 010 MPOTrPamMHOro KOMILJIEKCY ArcGis
(https://www.arcgis.com/home/webmap/viewer.html?layers=8fc23ca40523448f9cfOb
66e4a411003).

Jnst eheKTUBHOTO BUKOPHUCTAHHS KOCMIYHUX TEXHOJIOTHA B arpOBUPOOHMIITBI
HEOOX1JHO BUKOHATH Pl 3aBJaHb. 30KpeMa, 11e:

- CTBOpPEHHS HEOOXI1HOT anapaTHO-TEXHIYHOI 0a3u;

- CTBOPEHHS, YM aJlanTallis ye ICHYIoYOro MpOTrpaMHOTO 3a0e3MeUeHHS [0
YMOB arpapHoro BUPOOHUIITB Ta CTBOPEHHSI BIAMOBIIHUX 0a3 JaHUX;

- HaJaro/JpKEHHs cHucTeMU OOMIHY I1H(OpMaIli€el0 MK HAyKOBUMH Ta
1H)KCHEPHUMH 1HCTUTYLISIMU;

- miarotroBka ¢axiBIiliB BiAMOBIAHOT KBasi(hiKallii.

Bcei mi 3aBnaHHS MOMJIMBO BHUPIIIUTH B CTPYKTYpl 1HHOBAIIHHO-KOCMIYHOTO
knacrepy «llomiccs», OCHOBHUMU 3aBIaHHAMH SIKOTO €:

1. CTBOpeHHS perioHaIbHUX CUCTEM JUCTaHIIHHOTO 30H1yBaHHs 3emui ([I33) 1
3a0€3MEeUeHHS] CUCTEMHOTO OTpuMaHHs aaHux [[33 a1t 3a70BOJICHHS perioHaIbHUX
notped y cdepi Oe3neku, arpornpoMHUCIOBOTO BUPOOHUIITBA, 3€MEJIbHUX BiJHOCHH,
MPUPOJIOKOPUCTYBAHHS, PO3BUTKY TEPUTOPiM, OYIIBHUIITBA Ta I1HXKEHEPHUX
JOCJTI)KEHb, €KOJIOTTYHOT'O MOHITOPUHTY, MOHITOPUHTY HaJ3BUYAHHUX CUTYAaIlIH.
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2. CrBOpeHHsS perioHaJbHMX CHCTeM 1H(OpMaliifHOrO 3a0e3Me4yeHHs 1
MOHITOPUHTY JUII HOBOI MOJEIl  YIpaBIiHHA PETiOHOM Ha  Iiatdgopmi
reoiHgopmMmaiiitoi cucremu ArcGIS.

3. Opranizaiiisi TpOBEACHHS KOMIUICKCHUX HAyKOBO-IOCIIJIHMX 1 JOCIITHO-
KOHCTPYKTOPCBKHX pOOIT, CTBOPEHHA Ta TpaHchep Cy4YaCHHUX TEXHOJIOTIH
BUKOPHUCTaHHSA KOCMIYHOI 1H(opMarlii BiAMOBIAHO 10 MOTped nepxaBu y cdepax
1H(opMarliiiHo1, eKOJIOT1YHOI Ta MPOJAOBOJIbUOI O€3MEeKH; aBTOMATHU30BaHOT 0OPOOKH
iHpopMmarii Ta iHQOpMaIliitHO-aHAMITUYHOI pOOOTH; ONMEPATHUBHOTO YIPABIIHHA Y
cdepi TpaHCTIOPTY, CHEPTETUKH TOIIIO.

4. IHTerpyBaHH;{ y z[epxcaBHl €BpOHeI/ICLK1 Ta CBITOBI MPOEKTH (nporpaMH) y
cq)epl KocMocy 1 KOCMIYHMX TEXHOJOTIH, CHIPHUSTHHS pean13au11 BIJIITOBITHUX
MDKHApPOJIHUX 1 HaIllOHAJTBbHUX HAYKOBO-OCBITHIX, TE€XHOJOTIYHUX Ta KYJBTYPHHUX
MIPOEKTIB.

VJIK 631.147

1ouvs 1o zs ] ¢ b4t fwrrrrtwe IR JIVRAU.
VidrosdAww vo rrortd4roryrfwy olufr i
b1t frs{fuvrRuBU[[O

| sdzzBLdzr Otej Y w. |
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Ve mepir CHUIBHOTH JIIOAEH Malld JIOKAJIbHI €KOJOTIYHI TpoOiIeMH, sKi
MOPYITyBaJIu MPUPOIHUIN Oatanc. MoxHa 3rajaTH, K 4yepe3 KUIbKa POKIB TPUILIbII
CHAJIOBAJIM CBOI1 MOCENEHHS 1 MEPEeXOAWSIM Ha 1HII MicIs, e Tpupoaa He Oyna
CIIOTBOpEHA iXHIM nepedyBaHHIM. [le omocepeakoBaHO CBIAYUTH MPO T€, MO JIFOAUHA
HE € CIIOPITHEHOIO JUISl €KOCUCTEMH 3eMUIl.

301UTbIIIEHHS YUCETBHOCTI HACENIEHHS Ta TOTPed y XapuoBUX MPOIYKTax, EHEpTii
Ta MaTepiaJibHUX pecypcax MPU3BOIUTH 0 MEPEXOAY BIJ JOKAIbHUX E€KOJOTTUHHUX
npoOJsieM 10 riao0albHUX (3a0pyIHEHHS €KOCHUCTEMH BIIXOJAMH KUTTEIISIIBHOCTI,
“napHUKOBUN” e(eKT, 0 MPU3BOIUTH 10 TAHEHHS JIbOJOBUKIB; 3MEHILEHHS PECYPCIB
MUTHOI BOJIM; 3MEHIICHHS KIJBKOCTI1 JIICiB; 3MEHIIICHHSI 010pI3HOMAHITTS B MIPUPO/IL;
pazioaKTUBHE 3a0pyIHEHHS 1 T.]1.).

['moGanpHOI0 TPOOIEMOIO, IO 3arpoXye€ BIKUBAHHIO JIIOJICTBA € Te, WIO
JIOKaJIbHE 3a0pyTHEHHS HABKOJIUIITHEOTO cepeloBHUIIa HEBOJIaraHHO
TpaHcPOpMyeThCs y MOBHOMACIITAOHE 3a0py/IHEHHS, TOYMHAIOYHN BiJl IPYHTOBHX BOJI
1 3aKIHIYIOUH KOCMIYHUM TIpocTopoM. [Ipukiiagom MoXxe CIlyryBatu Te, 1o B Y KpaiHi
BIJICYTHS JDKEpEbHA BOJIa HE 3a0py/THEeHA HITpaTaMHu.

Came mepeOyBaHHS JIOJIMHU B €KOCHUCTEMI € mpobiemoro. Jluiie B IesaKux
rmieMeHax B [HIOHE311 KyJTbTUBYETHCS OEPEKIIMBE CTABIICHHS /IO TIPUPOIH.
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Jlist HUX mpupoia moHaj yce. Ajie OepeksIMBe CTaBJICHHS 0 IPUPOIU HE a0
3MOTH M PO3BHHYTH CBOIO ITUB1LII3AlIIII0 Y HAIIIOMY PO3YMIHHI.

HayxkoBIii, Ha Hally OyMKY MalOTh 30CEPEAMTHCS HA BHUPIIIEHHI HACTYIHUX
po0sieM: CTBOPEHHS CUCTEM JIJIsl OCBOEHHS JIFOJICTBOM 1HIIUX IJIAHET; BUKOPUCTAHHS
BIJTHOBJIIOBAHUX JKEPEI €HEPTii; BIPOBAKEHHS CUCTEM OPTraHIYHOTO 3eMJIepoOCTBa;
3a0e3nedeHHs] 30epeKEeHHsT Ta aBTOMATU30BAHUM KOHTPOJIb POMAIOYOCTI TIPYHTIB;
BIIPOBA/DKCHHS CHUCTEM TNEPEepPOOKHM Ta BUKOPUCTAHHS BIIXOMIB JKUTTEIISUIBHOCTI
JTOJed Ta TBAapWH, 3a0€3MEeUeHHS BHUPOOHUIITBA 1 CIIOKWBAHHS HATypaIbHUX
MPOJIYKTIB XapuyBaHHS;, CTBOPCHHS CHCTEM OYWCTKH MPHUPOAHUX Ta CTIYHUX BOJ;
BIPOBAHKCHHS CUCTEM BUPOOHUIITBA 1 3aCTOCYBAHHS OPTaHIYHUX TOOPUB.

CyTTeBuii BKJIAQL Yy PO3pOOKY TEXHIYHUX 3aco0iB 1Jis  3a0e3MedeHHS
BUPOOHUIITBA OPTaHIUYHOT IPOAYKIIII Ta €HEPreTUYHOI aBTOHOMHOCTI arpOeKOCUCTEM,
IIpM BUKOHAHHI CBOIiX KBaji(iKaliiHUX pOOIT BHECIW KAHIWJATH TEXHIYHMX HAyK
Kenko O.I.,  Taiimenxko O.M.,  Mapyc O.A., Cunopuyk O.B., Uyb6a B.B.,
ITaBnenko M.IO., Apom A.JI., IlaBmenko C.I. Ta acmipantu Cy6ota C.B. #
3aBaaceka O.A.

YK 621.43.068.4
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TokcuunicTh BiampanboBanux raziB (BI') nuzemiB 3akiageHa y camMomy
npuHIMMI X pobotu. Pobouuii mporec nu3eniB XapakTepUu3yeThCs THUM, 110 YUM BiH
e(eKTUBHIIIUMN, TUM OUIBIIE BIH IPOIYKYE OKCHJIIB a30Ty, YMOBAMU YTBOPEHHS SKHX
€ BUCOKI TemriepaTypu 1 Tucku. [Ipu nmpomy koHuentpaiis y BI' okcuay Byrierio 1
BYTJIEBOJIB MiHIMaJIbHA. [Ipu 3MeHIIeHHI KOe(IUI€HTYy KOPUCHOI [ii poOodoro
IpoIieCcy, 10 3aKOHOMIPHO 1 HEMHUHYYE TiJ] Yac eKCIUTyaTallii, yTBOPEHHsI OKCH/IIB
a30Ty 3MEHIIY€eThCs, ane 3pocTatoTh BUKUAM CO1 CHy. IluM 06ymMoBieHa CKIIaIHICTh
3a0e3MeueHHsT €KOJIOTIYHOI O€3MeYHOCTI 1 MaKCHUMAaJIbHOI €KOHOMIYHOCT1 JIU3EIIIB.
OCHOBH1 HECIpPaBHOCTI JU3ENIB, Kl MIABUIIYIOTh AUMHICTH BI': 3a0pyaHeHICTH
NOBITPOOUYHCHHKA, 3aCMIYEHICTb MOBITPSTHOTO TPaKTy, HECIPaBHICTh
TypOOKOMIIpECOpa, HETEPMETHYHICTh BIIYCKHOTO TPAKTy 3a TYpPOOKOMIIPECOPOM;
3MEHIIICHHS] TUCKY BIIOPCKYBaHHS TaJiMBa, TOTaHa SKICTh WOTO PO3MUIIOBAHHS,
MiATIKAHHS NajauBa y PopcyHKax 4epe3 HerepMEeTHUHICTh MPUJISTaHHS TOJIKH JI0 CiIJ1a;
HETMPaBUJILHUN KyT TMOYATKy IMOJadl MajvBa MAJIUBHUM HACOCOM BHCOKOTO THCKY
(ITHBT), nopywenns perymoBanHs IIHBT, 3Hoc kymaukoBoro Baiy IIHBT;
HETMPaBUJILHO BiJIperynboBaHuil kopektop perymstopa [THBT, 3aBumena nukiosa

19



yf m3aod ae3a8b derpocosRYsngseanded w0 glRyaddeasan o

MoJjIava IMajuBa; 3HOC JeTaliel MUIIIHAPO-TIOPIIHEBOI TPYIH, MOPYIIEHHS PyXOMOCTI
MNOPITHEBUX KUI€lb; HETEPMETHYHICTh KJIAMaHIB Ta30pO3MOiIILHOTO MEXaHI3MY
(I'PM) BHaciiioK 3HOCY 1 Harapy; HEIpaBWJIbHI TEIJIOBI 3a30pH B KiamaHax ['PM;
3aiaHHs KJIalaHIB y HaIpaBJSIOUMX BTYJIKaX, pyHHYBaHHS KJIAMAHHUX MPYKUH;
3aCTOCYBaHHS MajMBa 3 HU3bKUM LIETAHOBUM YHUCJIOM; TOTPAIUISTHHS B MAJIUBO BOJIM;
HaJMIpHE HABaHTAKCHHS TU3EIIs.

30BHIIIHI 03HAKW MOTIPIISHHS MOKA3HUKIB €KOHOMIYHO1 O€3MeYHOCTI JU3EIIiB:
YOPHHUI UM TMpU MOBHOMY HaBaHTaxeHHI ABUryHa. Kimbkicts caxi y BIT moxe
nocarti 1 % Big BUTpaueHoro manuBa. [IpmynHa — 3acMideHMI MOBITPOOUYHCHUK.
MoskiiiBa iepeBipKa — KOpOTKOYAaCHE BiJl € THAHHS MOBITPOOYNCHUKA. YopHUI UM Ha
BCIX peXuMax poOoTH Iu3esi: HecrpaBHi POopCyHKHU (3HMKCHHS TUCKY BIIOPCKYBaHHS,
HE3a/I0BUTbHE PO3MWIIOBAHHS TajMBa, MIATIKAHHS TanwBa Tomio). Jims mommyky
HEeCIpaBHO1 (DOPCYHKH MTOYEPTOBO MPUIMTHHSIOTH MTOAAYy MaIuBa 10 (POPCYHOK MIITXOM
OCJIa0JICHHS HAKWJHOI TalKu KpITUICHHS MajJuBONPOBOJIB JO Hacocy abo 1o
dopcynok. Ilpu BigkiItOueHHI crpaBHOI (POPCYHKM AM3ENb MpaIioe 3 MepedosiMu,
3HIDKYETBCSL 4YacTOTa OOepTaHHS KOJIIHYATOTO Bayia. BigKiItoYeHHS HeCHpaBHOI
dbopcyHkH Ha poOOTy nu3ens He BIUIMBae. YOpHUN JUM 1 )KOPCTKa poboTa Au3ens
MOJKJIMB1 TaKOXX NPHU MOMUJIKOBOMY BCTAHOBJIEHHI JY»K€ PaHHbOIO KyTa IOYATKY
noaaul maymBa [THBT. Crnijx BiAMITATH, 1110 31p JIFOAWHU ITOYMHAE TTOMIYaTH JUMHICTh
BI" nuzeniB mpu nokazax AUMoMipiB TUIbKU 0151 30 % AMMHOCTI.

binuii, 6iakuTHyBatuii 1uM BI': HEenmoBHe 3ropsHHS MajluBa BHACHIIIOK HOTO
MOTAaHOTO PO3MIUIIOBaHHA a00 BHACIHIIOK HEAOCTATHBOI pPOOOUYOI TeMImepaTrypu
IBUTYHA. i TuM: TOPYIIEHHS KyTa BIOPCKYBAaHHS MMAJlBa B IWTIHAPH; BUHUKAE
TAaKOX MpU MOTPAIUISIHHI BOJM B MaJMBO, a00 B KaMepy 3rOpsSHHS MPHU MOPYLIEHHI
MPOKJIAOK TOJOBOK IWJiHApiB. HecnpaBHUN UTWIIHAP HAa TPOTpPITOMY JHU3EN1
3HAXOAATh IMOYEPrOBUM NPHIMHEHHSAM Tomadi maymBa 10 (opcyHok. Ilomryk
HECIPABHOCTI MOXXHA TPHUCKOPUTH, SIKIIO BU3HAYUTU (POPCYHKY, SKA XOJIOJHIIIE
iHmMX  (ImoraHo 3ropsie TMaJWBO BHACIHIJOK HECHpaBHOCTI (popcyHkH abo
HErepMETUYHOCTI KaMepu 3ropsiHHs). AKio ¢opcyHKa Mae BHIIY TeMIEpaTypy Hix
1HIII, II€ CBIIYMTH IPO T, IO 3aBHCJa TOJIKa PO3IMUIIIOBaYa, ra3d IPOPUBAIOTHCS B
(GOpPCYHKY 1 IeperpiBaroTh ii. bimii TuM MOKIIMBUH TaK0K BHACTIAOK 3aHAJITO Mi3HBOT
nonaul manuBa. [lpu Oinomy numi y BI' cyTTeBO 301IBIIYETHCS KOHIICHTPAIIIS
ByTJIeBOJHIB. ToMy poOOTa HEMpOrpiTOro JABUTYHA MPU MAKCUMAJbHINA MOTYKHOCTI
KaTeropuyHo 3a00pOHEHA, 10 HEOEe3NEeYHO TAaKOX BHACIIJOK aBapiiiHOI BUTpATH
MOTOpHOI onuBH Ha yrap. Cuniii num BI' ocobmmBo TokcuuHuii. Bin oOymoBieHui
MiIBUIIIECHUM BHUTOPSHHSIM MOTOPHOI OJIMBH B KaMmepax 3TOPSHHS BHACHTIIOK 3HOCY
neTajged IUIHAPO-TMOPIIHEBOI Tpynu. Jlu3enb He BTpayae MOTYXKHICTh BHACHIIAOK
3ropsiHHsT  oJiuBH. Ilpu CcuUHBOMY JAMMI OCOOJMBO HEOE3MEUHO 3OUIBIIYETHCS
KOHIIEHTpaIlisl OeH3(a)mipeHa, ajabAeri/iB 1 OKCH/IIB CIpKH.
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OueBHIHO, M0 AaKTYaJdbHICTh TOMIYKY M[UISIXIB BHUPIMIEHHS OJHUX 3
HAWTOCTPIMUX TI00aTbHUX TPOOJIEM — EKOHOMIii EHEpreTHYHHX pecypciB Ta
3MEHIICHHS HAaBAaHTAXKEHHS HA JIOBKLUISA OyJle JIMIE MOCUITIOBATUCH 3 yacoM. Yepes
BBEJICHHSI HA 3aKOHOJABYOMY PIBHI KOPCTKMX HOPM TOKCHMYHOCTI 1 guMHOCTI BI
(BiampalbOBaHUX Tra3iB) aBTOTPAKTOPHUX 1 KOMOAWHOBUX JBHUTYHIB Ta MKOPCTKY
KOHKYPEHI[II0 NMPAKTUYHO BCl ABUT'YHOOY/IBHI KOMITaHii Ta BCi MPOBIIHI BUPOOHUKHU
TPAKTOPIB 1 IHIIUX MOOUTHHUX MAIIMH MOCTYIOBO MOJEPHI3YIOTh CBOIO MIPOIYKIIIIO 3
METOIO JIOTPUMaHHS BUMOT €KOJIOTIYHUX cTaHmaptiB Stage (Tier).

OCHOBHI TEXHOJIOT1i, CHCTEMH 1 arperaTu JJjis 3HWKCHHS BUKHUIIB IITKIIJIUBUX
peuoBuH 3 BI' nusenie HactynHi: EGR (Exhaust Gas Recirculation) — perupkysistitist
(mepenyck) BI'; SCR (Selective Catalyst Reduction) — cenmekruBHa (BHOIpKOBa)
KaTaliThyHa HeWTpam3auis Bl (BIZHOBIEHHS 13 3aCTOCYBAHHSIM pEareHry —

ceuounan ), DOC (Diesel Oxidation Catalist) — xaramiTHYHHI OKHCIIOBAILHHIMA
nertpamizarop; DPF  (Diesel  Particulate  Filter) —  caxeBuit  ¢iibTp
(caxxoBnopimoBay); VGT (Variable Geometry Turbine) — ryp6okommpecop 3i 3MiHHOO
reomerpiero; HPCR (High-Pressure Common Rail) — akymynstopHa cucrema

NajJuBOIIOAaYl 3 TIIBHMINCHUM THCKOM BIOpPCKYyBaHHS manuBa (Bim 120 (mepire
nokosmiaHs) 10 220 (uerBepte mokoinag) MITa); ULSD (Ultra-Low Sulfur Diesel) —
U3eNbHE TaJuBO 3 HAJHU3BKAM BMICTOM CIPKH; 3aCTOCYBaHHS IMPOMINKHOTO
OXOJIOJDKCHHSI TIOBITPSL 32 paxyHOK IHTepKyJepa (pamiatopa THUIY «IOBITps-
MOBITPS»); BIOCKOHAJICHHSI  TPOLIECY 3TOPSHHS 32  PaxXyHOK  PO3POOJICHHS
e(eKTUBHIIIUX KaMep 3TOPsSHHS; BUKOPUCTAHHS CIENiaIbHOI MOTOPHOI OJIUBU; HOBI
VIIUTPHEHHS KJIallaHiB Ta 1H. BUKoHaeMo aHaji3 Au3eiiB, 10 BIAMOBIAAIOTh TAKOMY
BHCOKOMY PIBHIO €KOJIOTIYHOCTI. Bcl TBEpAKEHHS NpO MepeBaru 1 SIKOCTI JIBUTYHIB
OPUBOJSTHCS 3 MaTEpiaiiB KOMIAH1-BUPOOHUKIB.

Kommanis Perkins Engines Co. LiBenmukoOpurtanisi) cTBOpHIIa CBild MepIunii
nusenbHuit nBuryH Perkins 400F knacy Stage IIIb (Tier 4 Final). [Ipononytotbes 3- 1
A-1TiHAPOB1 MOJIENl ABUTYHA 3 pobounm 06’emom 1,5 1 2,2 11, 3 TypOOHAITyBOM Ta
0e3 HbOro, MnOoTyXHicTio 25..45,5 kBT. B uux [ABUTyHaX BHUKOPHCTOBYETHCS
texHoJoris EGR 1 caxeBuii GinbTp 3 macuBHOIO pereHepaiieto. [Ipu HeoOXigHOCTI
MOXJIMBA OpraHizaiis akTUBHOI pereHepamii. JIBUTYHM Tpu3Ha4YeHl A
MaJjiorabapuTHOI CIICIITEXHIKH.

Kommanis Cummins Inc.(BenukoOpuranisi) cTBopmia 9-mTpOBUN JBUTYH
ocTaHHbOTO MOKOJIHHA QSLY motyxHicTi0 298 KBT, sSIKMi1 TaKOXK BIAMOBIIa€ HOPMaM
Stage IV (Tier 4 Final). B HboMy BuxopucroByerbcsi TexHosoris EGR 3
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OXOJIO[PKEHHSIM, @ B KOHCTPYKIIIO JBUTYHAa BOYIOBaHUN KOMNAKTHUH MITHO-
neositoBuid Hetpamizarop cuctemu SCR (CCC-SCR), sxuit He mnoTpebye
IpUMYCOBOi1 pereHeparii. JIBuryH oOnagHaHul TypOOKOMIIPECOPOM 31 3MIHHOIO
TrE€OMETPIEI0 1 CUCTEMOIO BIIOPCKYBAHHS MaJIMBa HAIBUCOKOTO THCKY XPI.

dinckka kommanis Agco Sisu Powexoauts B amepukancbky AGCO Corp.)
posrnoyana CepiiHMM BUITYCK JBHUTYHIB MOTYXHICTIO moHaa 130 kBr, ski Takox
BianoBigatoTh HopMaM Stage [11b (Tier 4 Interim). Po3po6ieHa koMIaHi€r0 TEXHOIOT 15
e3 SCR ne morpelye TexHIYHOTO OOCITYroByBaHHA. BiAMOBIAHICTH €KOJIOTTYHUM
HOpMaM JocsTaeThest 0e3 3actocyBanHs TexHosorii EGR, caxxesoro ¢instpa (DPF) Ta
TypOiHU 31 3MiHHOIO TeomeTpieto (VGT).

SInoncrka kopropariss Kubota Corporationexe Bumyckae aexinbka cepiid (10
Mojieneil) 6e3HaIyBHUX AU3eNbHuX 1, 2 1 3-IUIIHAPOBUX JABUTYHIB MOTYKHICTIO BiJl
5,15 no 18,5 kBT 3 piiMHHUM OXOJIO/PKEHHSIM, SIKI TAKOX BiAMOBiAal0Th HOpMaM Tier
4 Final. 3aBasiku BUKOPUCTAHHIO B KOHCTPYKIIii aBuryHiB mporecy E-TVCS (Three
Vortex Combustion Sysytem — «3ropsiHHS 3 TpbOMa 3aBUXPEHHIMM») 3 HEMPSIMHUM
BriopckyBanHsM (IDI), mpu sikomy B kamepi 3ropsiHHS CyMilll 100pe 3MIIITY€EThCS 3a
paxyHOK (opMyBaHHS TpbOX BHXOpPiB, 00poOku BI' B cucteMi BHUIIYyCKYy HE
BHUMAra€eThCsl.

Kommanis FPT Industrial sika cnierianizyerbest Ha JOCHIHKEHHAX, PO3pO0JICHHI,
BUPOOHHUIITBI Ta MPOJIaXKy JBUTYHIB Ta 1HIIOrO OOJIaHAHHS, 3aBEpIIUIa PO3POOKY
U3 ISl CLIbChKOrocnoaapchkoi TexHiku C13 3 ABOCTyMmiHYAaTUM TYpOOHAIyBOM
1 po3noyana ioro BUPOOHUUTBO. JBUTryH moTyxHicTiO 10 485 kBT oOmannanuii
cuctremoro Common Rail HOBoro mokoJiHHS, 3 TUCKOM BHopckyBaHHs 2200 Gap,
cuctemoro SCR 1 Binnosijgae HopMmam Stage IIIb (Tier 4 Interim).

B neurynax xommanii Volvo Construction EquipmeiVCE), siki BiAmoBi1al0Th
HopmaMm Stage IIIb (Tier 4 Interim), 3actocoByeThbes Texuousoris V-ACT (Volvo-
Advanced Combustion Technology — «BaockoHaieHa TEXHOJIOTISI IPOIIECY 3rOPSIHHS
NajanBay), B AKid BUKOPUCTAHUH 1IN KacKaJl IHHOBAIlIi: BIOPCKYBAHHS MaJIUBa MpU
HAJBUCOKOMY THCKY 31 3MIHHHUMH TapameTpamu, cuctema EGR miaBumieHoi
e(EeKTUBHOCTI 3 OXOJIOJPKEHHSIM, TOYHE YMPaBIiHHSI POOOTOI0 TypOOKOMIIpecopa,
HOBA €JICKTPOHHA CHCTEeMa yhpaBiiHHS ABuryHoM EMS 1 caxeBuii (uibtp 3
npuctpoem peredepaiii npu temneparypi 700 °C. Cuctema perenepaiii Volvo Ha
BIJIMIHY BiJ] CHCTEM IHIIMX BUPOOHUKIB MOXKE JISATH i 9ac poOOTH MaIlIMHHU.

Himenpka npurynoOyniBa kommanis MTU Friedrichshafen GmbH ska
BXOJUTH A0 ckiany Tognum AG, 0IHI€I0 3 IEPIINX MPEICTaBUIIa Ha BUCTaBKaX 3pa3ku
CBOIX HOBUX JM3€NiB 3 BJOCKOHAJICHUM TIPOIIECOM 3TOPSHHS TaluBa, IO
BiMOBIal0Th BuMoram crtanaaptiB Stage IV (Tier 4 Final). Bouu o6Gnannani
cuctemamMu EGR 1 SCR Tta caxeBum ¢inerpom DPF. Lli aBuryHu Oynu cTBOpeHi Ha
06a3i TexHoJsiorid kommanii Daimler cmemianbHO aJi1 TMO3ANLIAXOBOI OY/1BEJIBHOT,
MIPOMHMCIIOBOI 1 CLITBCHKOTOCTIONAPCHKOT TEXHIKH.

Kommanis MAN Truck & Bus AQ@HimeuunHa) npeacraBuia 6-IUIiHIAPOBUI
psaaauit nuzenb D0836 motyxuicTio 250 kBT, sikuii Bignmosigae Hopmam Stage [V (Tier
4 Final). B iioro KOHCTPYKIIII0 BXOASTh arperaTr JBYXCTYIMIHYATOTO HAIAYBY 3
MIPOMDKHHUM OXOJIOJKEHHSIM ToBITps, cuctemMu Common Rail, EGR 3 oxonomkeHHIM
1 SCR 3 caxxeBUM PLIBTPOM.
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Kommnaniss John Deere Power Systemsamyctmiia y BHPOOHHIITBO CEpito
JBUTYHIB JiIsl mo3anuisixoBoi TexHiku PowerTech, siki BiAIOBIAIOTE €KOJIOTIYHOMY
crauaapty Tier 41 (Interim) (Stage IlIb). Cuctemu nanuBomnojayi 3 €JIEKTPOHHUM
yIpaBIiHHAM 3a0e3neuytoTh nuM asuryHam Bucokuit KKJI. IlepeBaru nux cucrem
NajauBONOJA4Yl HACTYIIHI: BHUCOKMH THUCK BIOPCKYBaHHS, CHCTeMa 3MIHU KyTa
BUIEPEHPKCHHS BIIOPCKYBAHHS MMajuBa, TOUYHE YIPABIIHHS MPOILECOM BIIOPCKYBaHHS
najanBa, BJIOCKOHAJEHUN XOJIOAHUHM MyCK, OOMIH JaHUMHU 3 IHIIUMH CHUCTEMaMU
MaIluHY, 1, 3BUYAHHO K, BIIMOBITHICTh CY9aCHUM €KOJIOTTYHUM CTaHIapTaM.

Kommanis FendtempoBamkye B cBoix TpakTopax Fendt Vario SCR-TexHomorito
11 3a0€3MeUeHHS BUCOKOTO PIBHS €KOJOTTYHOCTI @ TAK0K 3HUKCHHSI BUTPATH IaJIMBa.
Tak, nmepexin Big HopM Stage Illa no nopm Stage IlIb mnst TpakropiB Fendt Vario
CYNPOBOKYETHCS TOAATKOBUM 3HIDKEHHSM BUTpaTH manuBa Ha 14 %.Bci nurynm
Caterpillar Inc.B giana3zoni Bix 8,2 mo 328 kBT Bianosigarots Hopmam Stage I11b (Tier
4 Interim). OcoOnuBicTIO iX € BigMOBa Bij BUKopucTaHHs TexHosorii SCR.
Hetitpanizanis TokcuuHUX KOMIOHEHTIB BI' mocsiraeTbest 3a paXyHOK 3aCTOCYBaHHS
texHoJorii ACERT. L5 Texnosoris po3po6ieHa kommanieto Caterpillar i siBnisie co6010
MOETHAHHA BJIOCKOHAJICHUX TYypOOHAAIyBy, NaJIMBOMNOJA4Yl 1 E€JIECKTPOHHOIO
yhnpaBiiHHI. B cucTeMi BUITYCKY JABUTYHIB BCTAHOBIIOIOTHCS HedTpamizaTop DOC 1
caxxeBuit putbTp DPF 3 BIOCKOHANIEHOIO CHCTEMOIO MTaCUBHOI 200 aKTUBHOI (3aJI€KHO
BiJl MOjielli IBUTYHA) perenepartiii CRS.

Kommnanis Deutz AGnpezacraBuiia mupoKuid CieKTp ABUTYHIB cimeiictBa TCD
MOTYy>XHICTIO B 28 10 520 kBT, siki BianoBigatots HopMmaMm Stage II1b (Tier 4 Interim).
Bci 1l ABUTYHH BUITYCKAlOTBCS CEpPIMHO 1 OOJAAHYIOTHCS (PIPMOBOIO CHUCTEMOIO 3
enexkTpoHHuM ymnpapiiHHAM Deutz Common Rail (DCR) 3 THCKOM BIOPCKYBaHHS
1600, 1800 a6o 2000 Oap. Jlesiki 3 HUX OOJAAHYIOThCS TypOOHaAmyBoM (1HOAIL, 3
MPOMIKHMM OXOJIOJDKEHHSIM TIOBITPS 3 TEPENyCKHUM KJIAllaHOM 1 EJIEKTPOHHUM
ynpapiiHHsaM). DipMoBa KOMIUIEKCHa MOJyJIbHA CHCTEMa 3HUKEHHS TOKCUYHOCTI
DVERT (Deutz Variable Emission Reduction Technologies) MictuTh TaKi
KoMroHeHTH, sk cucteMu EGR 3 oxomomkennsm, SCR, neditpamizatop DOC,
cakeBUU (UIBTP 3 OKUCTIOBAILHUM HeutpanizaropoM PIC, tpaguriiinuii caxeBuit
bimeTp DPF, cucremu perenepaiiii QuIbTpiB caki MUIIXOM JI030BAHOTO BITYCKY
noBITPs 200 Mo1aul MajarBa MO0 KOMaHIaX CUCTEMH yIPaBIIIHHS.

CrniBpo6iTaukam kommanii JCB (BenukoOpuTtanisi) CiJIbHO 3 AOCIITHUIIBKOIO
kommnani€ero Ricardo 3a paxyHok 3HaUHUX (PiHAHCOBI1 BKJIaJEHb BJAI0CS BIOCKOHAIUTH
npolec 3ropsiHHg B qu3enbHoMy ABUTYHI JCB Ecomax T4, sikuii BIAMOBIa€ HOpMaM
Stage IlIb (Tier 4 Interim) 6e3 006pobnenns BI' B cucremi Bumycky. Po3poOnenuit
HuMu mnpouec 3ropsHHs Twin Vortex Combustion System («3 moaBIHHUM
3aBUXPEHHSIMY), Tiepeadadae 3aCTOCyBaHHS HOBOI KOHCTPYKIIi Kamepu 3TOpsSHHSA 1
HOBOi reometpii comia (opcyHkH. BukopuctoByeThcsi cucrema perupkyismii BIT
EGR 3 oxonomkenHsMm. JIBUTYH OCHAIIEHHUN TYpOOKOMIIPECOpPOM 31 3MIHHOIO
reometpieto, cucreMoro Common Rail 1 enekTpoHHUM YIIpaBIiHHAM 31 3BOPOTHUM
3B’sI3KOM, CTBOPEHUM CHJIbHO 3 KomnaHieio Delphi.
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BukopucTaHHs MaxOBHUKOBHUX HAKOIMMYYBadiB €HEPrii JJTO3BOJIIE CYTTEBO
MIIBUIIATH €KOHOMIYHICTh aBTOMOOLTIB 3aB/ISIKA aKyMYJIFOBAaHHIO €HEPTii, Tka MOXKe
OyTH BUKOpHUCTaHAa B HEOOXITHUN MOMEHT, OCOOJHMBO IMiJ Yac PyXy TPaHCIOPTY Y
MICBKMX yMOBaX 3 YaCTUMHU 3YIMHKaMHu 1 pymaHHsMu 3 wmicud. [lpu HasBHOCTI
MaxOBMKOBOTO HaKONMMUYyBaya €HEPrii JABUTYH 3aBXKIAM MOXE TMpalioBaTH B
ONTUMAJILHOMY peXuMi. [HIlla mepeBara MaxOBHKOBOI'O HAKOINMWYyBada IOJSTAaE B
TOMY, 110 OLIbIIa YaCTHHA MOCTYMAJIbHOI €Heprii aBTOMOOLIS MPU rajibMyBaHHI HE
BUJUISETHCS Yy BUIJISIAL TeIla y TaJdbMIBHMX MeEXaHI3Max, a MOXe OyTH HUM
aKyMyJibOBaHa. EKOHOMIYHICTB TaKOTO aBTOMOO1JISI MOXKJIMBO TOKPAIIUTH O1JIbIIE HIXK
Ha 50 %.

MaxoBUKOBUI HAKOMUYyBau €HEPrii Ha aBTOMOOUI €(PEKTUBHUMN TIIbKH B
MO€ETHAHHI 3 0€3CTYIIHYATOIO TpaHCMicieto (IuB. puc. 1).
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Puc. 1. KoHcTpykTMBHa cxemMa 1maci aBTOMOOUISI 3 MaXOBHUKOBHM
HAKOIMWYyBa4YeM €Heprii 1 0e3CTymiHYaTO0 TPAHCMICIEIO.

[IIBuakicTe 0OepTaHHS MaxOBHUKA HE PETYIIOETHCS, TOMY MPU OYIb-IKOMY il
3Ha4YEHH1 HEOOXiAHO 3a0e3MeunTH i1 Y3rOJPKEHHS 31 MIBUAKICTIO PYXy aBTOMOO1IS.
Hanpukinazn, npu po3roHi aBToMo01J1s1, KOJIM €Hepris BIAOUPAETHCS BiJl MaXOBHKA, TO
MIBUAKICTh aBTOMOO1JI 301JIBIIYETHCS, @ IIBUKICTh MaXOBUKa 3MEHITyeThes. be3cTy-
nmiHyaTa TpaHCMICii TIOBMHHA Oe3nepepBHO 3a0e3MneuyBaTh  Y3rOJKEHHSA IHMX
mBUAKOCTEH. KpiM TOro, SKIIO MaxOBUK BHKOPHUCTOBYETHCS ISl aKyMYJIOBaHHS
€Heprii TaJbMyBaHHsS, TO Oe3CTymiH4YaTa TpaHCMICis TOBHHHA 3a0e3nedyBaTu
nepenavy eHeprii 3 YaCTUMU 3yITMHKaMU 1 pYIIAHHSIMU 3 MICLISL, JIJIs1 YOTO €Hepris AJis
PyXy aBTOMOOUISI OepeThCsl BiJl MaXOBUKA, a JIBUTYH BMHUKA€ETHCSA Yac BiJ 4acy IS
MIATPUMAHHS MIHIMAIBHOI YacTOTH OOEpPTaHHS KOJIHYATOTO BaJly Ha PEXUMI
xojocroro xoay. IIpu 11poMy, KOJIM ABUTYH YBIMKHEHHH, BIH MOXE IMpAIIOBATH B
ONTUMAJILHOMY PEXHMI, OCKUIbKH €MHUM HaBAaHTA)KEHHSM JJI1 HbOTO € MaXOBHUK, a
HE aBTOMOO1JIb.
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byna po3pobiieHa Benuka KUTBKICTh PI3HUX KOHCTPYKIIN O€3CTymiHYaTHX
TpaHCMICiH 1 6araTo 3 HUX OyJIu peandizoBaHl. Ajie YMCIIO MPUHIMIIOBO PI3HUX PIIICHB
HE € TakUM BEJIMKUM. YC1 KOHCTPYKIII O€3CTyNmiHYacTUX TPaHCMICIA TPHUHHSATO
MOJUISITH Ha II’SATh OCHOBHUX THUMIB: 1) Tiapoo6’emui; 2) dbpukiiiiai; 3) 3 MydToro
BUIBHOTO XO1y; 4) 6araTocTymiHdaTi 3 ppukiiitHoo My(dTor0; 5) eIeKTpUYHI.

[iapoo6’eMHa TpaHCMICIS 3BHYANHO CKJIAIA€ThCsl 3 Hacoca, 3’€IHAHOTO
TpyOomnpoBogamMu ¢ TigpoMoTopamu. Hamip piauHH, CTBOpEHUN HAcoCOM, 3a
JIOTIOMOTOI0 TiAPOMOTOpa TEPETBOPIOETHCA B MeXaHIuHy eHeprito. Lleit mporec €
O0OOpOTHHM B TOMY CEHCI, III0 €HEPTisd MOXKe MepeAaBaTHCs B OyAb-IKOMY HAIpPSIMI.
Taxi TpaHcMicii 3aCTOCOBYIOTbCA Ha MpPAKTHIl, ajJe BOHM MalOTh BEIUKY Macy 1
rpomizaki. [lpunmmn aii GpuKIIAHUX Oe3CcTymiHYaTHUX Mepenad MmoOyJoBaHWM Ha
nepeaadi eHeprii BHACHIIOK TePTS MK IBOMA MEXaHIYHIMH YaCTHHAMH. AJie B TAKUX
TpPaHCMICIIX Tepeaada €Heprii MoKe 3A1MCHIOBATHCS TUIBKA B OJHOMY HAIpSMI.
bararoctyninuara kopoOka mepemad 3 GPUKLINHOI MypTOo0 — II¢ 3BUYaiiHa
MexaHIYHa KopoOka Tmepeiad, B sIKIi BHUKOPUCTOBYeThbCA (puKiiiiHa MydTa ais
OTpPUMaHHS TMPOMDKHHMX 3HAY€Hb IepeaaBaibHOro yucia. EnexTpuuna TpaHcwmicis
CKJIQJIAETHCS 3 TEHEpaTopa 1 eNEeKTPOABUTYHIB. JIBUTYH MPUBOIUTH Y JiI0 TE€HEPATOP,
CTPYM SKOTO TOJA€THCA JI0 €JIEKTPOJBUTYHIB, SIKI 00€pTalOTh KoJjieca aBTOMOOLIS.
VY Takiii cuctemi HemMa HEOOXIJHOCTI B Y3TO/KEHHI IIBUAKOCTEH OOepTaHHS
reHeparopa 1 eJIeKTpoJABUTYHA. EJEKTpOABUTYH MOXKE MpaIlOBaTH SIK TeHepaTop 1
HaBITAKH.

YK 631.372
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BinbIIicTe MOCHIAHUKIB PO3TISAAIOTH SIBUIE OYKCYBaHHS $IK BiJHOIICHHS
PI3HUIII JIIHIMHOT Ta J1HCHOT MIBUAKOCTI KoJjieca 70 JIIHIHHOT a00 BIIHOLICHHS PI3HMII
MO>KJIMBOTO Ta TMIPOUJICHOTO TIUIAXY JI0 MOKJIHUBOTO:

Sk moka3sye npakTuka JaegopMoOBaHe KOJECO 3a OJUH 00€pPT MPOXOIUTh IIJIAX
MEHIIUH HIX KoJieco 0e3 nedopmartiit. [le cBiIUnUTh PO 3MEHIIICHHS IIMCHOTO pajilycy
oOepTaHHsl Kojeca y BHUIAAKy jAepopMyBaHHA. BuszHaueHHs [iCHOro pajiyca
obeptanHsi neOpMOBAHOTO KoJjeca 3IACHIOBATIOCS BUXOISYU 13 TPUIYIIECHHS
icHyBaHHs ~ OykcyBaHHS  J1e(OpPMOBAaHOTO  Kojieca  BIJHOCHO  BLIBHOTO
Hene(hOPMOBAHOTO CTaHY.

BrnnuB TucKy B NMHEBMAaTHUHIA Kamepl Kojieca Ha MOKa3HUKH OyKCyBaHHS
BHU3HAYABCS 3a JIOMOMOTOI0 EKCIEPUMEHTAIBHOTO BU3HAUCHHS 3MIHM JIMCHOTO
paailycy KOUYeHHS KOJIC TpaKTopa MpH 3MiHI TUCKY B IIIMHAX Ta MPU MEPEMIIICHHI 110
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TOPU30HTAILHOMY O€TOHOBaHOMY MaWgaHuuKy. [Ipu BH3HaueHH1 IIHCHOTO pajalycy
KOYEHHSI BCTAHOBJIIOBABCS HEOOXIMHUW TUCK B IIMHI Ta 3A1HCHIOBAJIOCS
nepexkodyBaHHs Ha BifcTaHb 10 moBHUX 00epTiB kojeca. Il yac mepekouyBaHHS
(biKcyBaIu MUIAX TPOUICHHUI KOJIECOM 3a OJUH 00epT Ta 3araibHUN MPOUICHHUH MIIJIAX.
[Ticns BukoHanHs 10 o0epTiB, BUKOHYBAJIOCS YCEPEIHEHHS HUIAXY, IO MPOXOAUTh
Koseco 3a oauH o0epT. [lo cepeaHbOMY NUIAXY MPONACHOMY 3a OAMH 00EpT KoJieca
BU3HAYABCS AIMCHUM pajilyc KOUeHHs KoJieca. JloCTOBIPHICTh OTPUMAHUX TEOPETUYHO
Ta EKCIEPUMEHTAIPHO MIMNCHUX pajlyciB KOYEHHS BHKOHAHO 3a JIOMOMOTOIO
MOPIBHSHHS KOB3aHHS KOJieca BITHOCHO MTOYAaTKOBOTO pajiiyca KoJeca.

[Tpu mpoBeAcHHI €KCIEPUMEHTAIBHUX JIOCHIPKEHh BU3HAYCHHS MTOYATKOBOTO
Ta AIMCHOTO pajiyca KOYEHHS MPHUBOJHUX KOJIC BUKOPHUCTOBYBaBCS TpakTop John
Deere cepii 7130. Jlanmii TpakTop OyB oOnamHanwii mepeanimu GoodYear Super
Traction Radial 14.9 R24 rta 3amnimu FireStone Radial 800 460/85 R38 mmHamw.
[TouatkoBa MOBXKHMHA KOJIa BHU3HAyajacs CEpeAHbOMY 3HAYEHHI pO3MIpy IIMHU Ha
JUISTHIN BIJ] IIEHTPY Ta Kparo MpOTEKTOpa BU3HAYAIM MPHU 33JJaHOMY TUCKY B IITUHI JJIs
MHATOTO KoJsieca (P BIJICYTHOCTI HABAHTAXKEHHS ).

BukoHnani qociipKeHHS MpoKa3aid 301IbIIeHHS J1HCHOTO pajiyca KOYeHHS Ta
3MEHIIICHHs] OyKCyBaHHsS KoJjieca MpH 30UIbIIEHHI THUCKY TMOBITps B IMHI. Tak,
HaANPUKJIIAI, JJIs 33 JHROTO KoJieca Tpakropa John Deere 7130 npu 301IbIIEHH] TUCKY
Bix 0,6 1o 2,6 aTM crocTepiraeTbcs 30UIBIICHHS pajiyca KoueHHS Ha 21 MM Ta
3MeHIIeHHs Koediienty 0ykcyBanHs Bif 1,94 10 0,83%. [{ns nepeiHboro Kojieca mpu
3MiH1 TUCKY BiJ 1 10 2 aTM criocTepiraeTbes 30UIbIIEHHS pajilyca KOYeHHS Ha 7 MM Ta
3MEHIIEeHHs KoedilieHTa OykcyBaHHs kouiic Big 1,76 mo 1,12 %.

VJIK 631.372
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VY OUIBLIOCTI OCHIIKEHb, IO CTOCYBAJUCSA PYXY KOJICHUX PYIIIiB, $Ki
BUKOHAHI B CEPEJIMHI MHUHYJIOTO CTOJITTS, NPUIMaBCAd CTaTUYHUN pajlyC KOYEHHS
kojeca. [Ipote Takui MiaxiJ cOpaBeIMBUM TUIBKK JJISI KOJIIC, IO HE IMiIAr0ThCS
nedopmarii. CydyacHi AOCHIIKEHHS MEXaHIKHM B3a€MOJIIi MPUBITHOTO KoJjieca Ta
OTIOPHOI TOBEPXHI HAMpaBJICHI Ha YJAOCKOHAJIEHHS TEXHIYHHUX 3ac00IB Ta CHUCTEM
KEepyBaHHs ONTUMAJIbHUMU PEXXUMAMU PyXy caMoXxinHuxX mamuH. [loaibHi cucremu
BHMAararoTh BUKOHAHHSI TOUHUX BUMIPIOBaHb Ta OTPUMAHHS MIHIMAJIbHUX TOXUOOK 1T
gac po3paxyHKiB. Pamiyc Ko4eHHsS KoJjieca € BOKJIMBUM IMapaMEeTPOM, OCKUIbKU BiH
BH3HAYA€ TIOKA3HUKHU B3a€MOJIII KOJieca 13 OMOPHOIO MOBEPXHEI0 MPH MEPETBOPEHHI
MOTY>KHOCTI JBUTYHa B TATOBY cwiy. Ha choromHi BiACYTHIM €IUHUN MIAXiT J0
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BU3HAUEHHS MIWCHOTO paAlyCy KOYEHHS THEBMATUYHUX KOJIC TWiJ dYac pyxy
CaMOXIJIHUX MAaIIHH.

CyyacHi JOCTIAHUKH BHUAUISIOTH TPU paJlyCH KOYEHHS KoJjieca, a caMe:
KIHEMaTUYHUM pajiyc, KU BUHHUKAE B Pe3yJbTaTi ICHYBaHHs OYKCYBaHHs KoJieca,
KIHETUYHUHN pajlyc, SKUA OOYUCITIOETHCS 13 CIIBBITHOIICHHSM KPYTHOT'O MOMEHTY Ta
PUBEACHOI CUJIM OTIOPY NIEPEMIIIIEHHS KoJieca Ta TEOMETPUYHUH pajilyc — K BiJICTaHb
MK IIEHTPOM KoJieca 1 HUXHBOI YAaCTHHOI IWHU. [IpoTe mpu BHUKOpUCTaHHSA
3a3HAUYCHUX PaJlyciB BIIMIYAETbCS HECHMIBHAAIHHA OTPUMAHMUX pPE3yJbTaTiB, MIO
CBITUUTD PO BIJCYTHICTH B3a€EMO3aJICKHOCTI 3a3HAYCHUX PaJIiyCiB.

[Ipu pyci KOJICHUX TPAaKTOPiB, aBTOMOOWUIIB Ta IHIIMX CAMOXITHMX MAIluH
BiI0yBaeThCsl nedopmaliisi MIMH KOJMIC 3aBASKH MAil MPHUBEACHOTO BEPTHUKAIHLHOTO
HAaBAaHTAXKCHHS Ta Jii KPyTHOTO MOMEHTY TIiJIBEJICHOTO /0 KoJjeca. [3-3a gedopmarrii
IIMH KOJIC, (PaKTUYHUN UISAX, [0 TPOXOJUTH KOJIECO € MEHIIUM, HIX MPOUILIO O 1e
KOJIECO MpHU BIACYTHOCTI AedopMarii muHu. OCKUIbKY MOYaTKOBUN MIMCHUM pajiyca
KOYEHHS 33/1a€ MPUKIAJICHE BEPTUKAIbHE HABAHTAXECHHS, TO 3a IMOYATKOBUN pajlyc
CJIJI IpUHAMaTH CTaH KoJieca KoJM Aedopmallisi MPOTEKTOpAa BUKIMKAHA BJIACHOIO
Baroro Kojeca. Po3rmsgaroun Kojeco y BUIBHOMY CTaHI IMOMITHO, IO pajlyc
MOTIEPEYHOr0 Tepepidy BeIWYMHA HEMocTiiHa. Pamiyc koneca y BUIBHOMY CTaHi
3MEHILY€ETHCS Bl LIGHTPY MPOTEKTOPY J10 30BHILIHBOTO Kparo. XapakTep aedopmariii
IPOTEKTOpa 3aJa€ KOPCTKICTh KapKacy MHEBMATUYHOI IIMHU Ta BHYTPIIIHINA THCK B
IIUHI.

Bukonanuii aHamni3 icHyrouuMx NyOJiKamiii BKa3zye Ha BIJACYTHICTb €IUHOTO
MIIXOAy Y BU3HAYEHHS A1MCHOrO pajilyCy KOYEHHs MHEBMATHUYHOTO KoJjeca. AHami3
B3a€EMOJIIT KoJjieca 13 OMOPHOK TOBEPXHEI0 BKa3ye Ha HEOOXITHICTh 3B’S3aTU B
3aNeXHOCTI JJII BHW3HAYCHHSA pajalyCy KoJieca BEpTHKAJIbHE HaBaHTaXCHHS,
XapaKTePUCTHKHU MTHEBMATUYHOI ITMHY Ta IPUKIIAJEH] 10 KoJieca KPYTHI MOMEHTH.
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B ocraHHi poku OTpuMaHI HOBI EKCIEPUMEHTAIIbHI JIaHI MPO OCOOIMBOCTI
MEXaHIYHOI MOBEIIHKY TUTACTUYHUX MaTepialliB MpH IMITYyJILCHOMY BBEIACHHI €HEPTii
(Tak 3BaH1 AMHAMI4HI He3piBHOBaXkeH1 mipouiecu (JIHIT)).

[Ipu JHIT 3a paxyHOK IMIyJbCHOTO BBEICHHS €HEprii B Marepiai
CIIOCTEPITAEThCS  HECTIAKICTh  paHillle  CTBOPEHOI CTPYKTypH 1 HACTyIHA
camMooprasizauisg Mmarepialy y BHUIJISAI AMCHUIIATUBHOI CTPYKTYpH, OB ’S3aHOI Ha
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PI3HUX MacIITaOHUX PIBHAX. 3MiHA BUXIJIHOI CTPYKTYypU Marepially IpU3BOJIUTH 10
3MIH BHUXIJIHUX MEXaHIYHHUX BJIACTUBOCTEH MaTepiandy, B TOMY YHCII, IJIACTUYHOT
nedopmMariii, yaapHoi B’SI3KOCT1 1 TPIIIUHOCTIMKOCTI MPH MOBTOPHOMY HaBaHTaKECHHI
[1].

JI1s1 BUTOTOBJICHHS Cy9acHUX BIJMOBIIAJIBHUX KOHCTPYKIIIM, B TOMY YHCII 1 B
TEXHII[l arpompoOMHUCIOBOTO BHPOOHMIITBA, IIUPOKO 3aCTOCOBYIOTH JIMCTOBI
anmoMiHieB1 crutaBu. IIpoTsrom ekcrutyaTallii BOHM MiAJAIOThCS CKIIQJHUM BHJIAM
HABAHTAKCHHS, 30KpeMa, MHMKIIYHEM. ToMmy mpobiema TiIBHUIIEHHS BTOMHOI
JIOBTOBIYHOCTI QJIFOMIHIEBHX CIUIABIB € Ay)Ke aKTyaIbHOIO.

Ha TemepimHiii wac po3pobieHO OaraTo HOBHX TEXHOJOTIYHHUX METOIB
MIIBUIIIEHHST BTOMHOI JIOBTOBIYHOCTI MaTepialiB MUISIXOM MOIMIICHHS X BUX1THUX
¢b13MKO-MEXaHIYHUX BIACTUBOCTEH, 30KpeMa, iX IMOBEPXHEBUX IIMAPIB 3a PaxyHOK
BIUTMBY Pi3HUX CHEPTETUYHHX ITOJIIB — JJA3EPHUX, EJICKTPOMATHITHUX, YIBTPa3BYKOBUX
Ta 1H. Y CKJIaJIHEHHS METO/1B MOAM(1KYBaHHS MIOBEPXOHb, 3 OJHOTO OOKY, 3a0e3Ieuye
3pOCTaHHS BTOMHOi JOBIOBIYHOCTI MaTepialliB, a 3 I1HIIOrO OOKy — MOTpelye
BUKOPUCTAHHS CKJIQJHOTO TEXHOJIOTIYHOrO OOJaJHAHHS Ta CYTTEBOTO 30UIBIICHHS
IPOIIOBUX 3aTpar.

Po3pobnenns 1 arpo0aiiist HOBOTo €(peKTUBHOIO CIIOCOOY MiABUIIICHHS BTOMHOL
JIOBTOBIYHOCTI CY4YaCHHUX MaTepiajliB 3 BUKOPUCTAHHSAM IMITYJILCHOTO BBEJICHHS
CWJIOBOI €Heprii B Marepiaju Mpu yJapHO-KoJuBaibHOMY HaBaHTaxkeHH1 (YKH)
T03BOJISIE TEXHOJIOTIYHO MPOCTIIIE Ta JCMICBINE JOOUTHCS MO3UTHBHOTO BILTUBY Ha
(b13UKO-MEXaH14H1 BJIaCTUBOCTI MaTepialiiB, 1, BIATIOBIIHO, HA MABUIIEHHS X BTOMHOI
JOBTOBIYHOCTI, HOPIBHSIHO 3 BIIOMUMH crioco0amu. OcoOIMBO BaXKJIMBUM € T€, IO LIEH
MpOLIEC € MBUIAKICHUM 1 KEpOBAaHUM, HOro MapaMeTpu pPEryirolThCs 3MIHOIO
IHTEHCUBHOCTI IMIYJIbCHOTO BBEJICHHS €HEpPTii B MaTepiaj, a TakoX TOW (akT, 1o 1
MPOIIeTypa pealti3yeThcs 3a KIMHATHOI TEeMITEpaTypH.

B nmaniit po0GoTi momaHi HOBI €KCIEpHUMEHTalbHI JaHlI 3 BIUIMBY 3MiH
CTPYKTYPHOT'O 1 MEXaHIYHOT'O CTaHy JIICTOBOTO ITPOMHCIIOBOTO aJIlOMIHIEBOTO CILIaBY
2024-T3 ToBmmuow0 3 MM tipu YKH Ha 3MiHy B IIUpOKOMY Jliara3oHi WOro BTOMHOI
JIOBTOBIYHOCTI TIPHU OPIEHTOBHUX YacToTax BUMpoOyBanb 110 I'm.

Bci mocmimkeHHst 3 IMIYJIBCHOTO BBEJCHHSI CHJIOBOI €HEPrii B aItOMiHIEBUI
crutaB 2024-T3 3a paxynok YKH Oynu mnpoBeneHHI Ha MOJEpHI30BaHIN
BurpoOyBanpHii MamuHi ZD 100Pu. OcHOBHa iJies 3ampOnOHOBAHOI METOIUKU
MOJISITAE 'y BUCOKOUIBUJKICHOMY pO3TsA31 Marepiajly 3 HakJIaJeHHSIM Ha HbOTO
KOJMBAJIBHOTO TMPOIIECY 3 BHCOKOI YacTOTOH (KUIbKa KUJIOTepIl), sKa BiJIMOBiAaE
BJIACHIM 4acTOTI BUNPOOYBaIbHOT MAIIMHH.

BianoBigHi 1OCTIIKEHHS 3 OLIIHKK BTOMHO1 JJOBMOBIYHOCTI CILJIaBY MTPOBE/ICHHI
Ha pe3oHaHcHi BunpoOyBanbHill mammuai RUMUL TESTRONIC 50kN npu
KIMHaTHI TemriepaTypi. Pexxumu BUunmpoOyBaHb 3pa3KiB 13 aJIFOMIHIEBOTO CILIABY MMICIIs
IMITYJIbCHOTO BBEJICHHSI €HEpTii MJIsi OIIIHKKA HOTO BTOMHOI JIOBIOBIYHOCTI Oynu
aHaJIOT14H1 BUIPOOYBAHHSAM 3pa3KiB y BHUXIJHOMY CTaHI: PEXUM HaBaHTAKEHHS
M’sikui; koedirieHT acumeTpii nukiny R=0,1; opieHTOBHa 4YacTOTa HaBaHTAKCHHSI
110 T'm, makcuManbH1 AUHaMIYHI HaBaHTaxkeHHs F, Bigmosimno, 13,2 xkH; 12 kH;
11,1 xH; 10,2 xH.
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[HTEHCHUBHICTD IMITyJIbCHOTO BBEACHHS €HEPrii B CIUIaB KOHTPOJIIOBAJIACH
MPOCKAKYBAHHAM IMHAMIYHOI AeopMalii €y 3a paxyHok YKH. Bu6ip U &Y AKOCTI
napamMeTpa, SKii XapakTepu3ye 1HTEHCHUBHICTH IMIYJbCHOTO BBEJICHHS €HEprii B
CIUIaB, 3HAYHO CIIPOIIyE Mpolenypy BumpoOyBaHb. Tak sik pexxumu YKH moxna
CTBOPIOBATH Ha TiJIPaBIIvYHUX BUMPOOYBAJLHUX MAIIMHAX P13HOT dKOPCTKOCTI, 3HUKAE
HEOOX1JTHICTh Yy CKJIAJHUX PO3paxyHKax 3 Mepenadl KOHKPETHOrO0 CHIIOBOTO BIUIMBY
0e3rocepe/IHbO Ha 3pa30K 3aJIeKHO Bl CYMapHOTO IMITYJIbCY Ha MEXaHIYHY CUCTEMY.
KpiM Toro, 3 BHUKOpPHCTaHHAM TaKOi MPOLEAYPH AyKE€ MPOCTO OILIHWUTU BILTUB
IHTEHCUBHOCTI IMITYJIbCHOTO BBEJICHHS €HEPrii Ha BTOMHY JOBIOBIYHICTh MaTepiasiB
MIPU 3aJIaHOMY PEKUM1 3MIHHOTO HaBaHTaXEHHsI, 110 1 Oy/Ie MOKa3aHO B MOAAIBIIIOMY.

Pexumu iMIyIbCHOTO BBEACHHSI €HEPTii B CIUIAB 32 MapaMeTPOM Eiyn B JaHIN
p0o0OTI Oy HACTYIIHI €y =2...10%. Lle MOSCHIOETHCS TUM, III0 TTPU MATTUX 3HAYEHHSIX
€ivn JMCUIIATHBHA CTPYKTypa L€ HE BcTUrae copmysaTucs npu peamizamii JIHIT B
CIUIaBl, a MpPHU 3HAYCHHSIX Eiyy OUIbIIE 10% mNpakTUUHO BUYEPIYETHCS 3arac
TUTACTUYHOCTI HA BUCX1IHIN AUISHKY Aiarpamu aedopMaliii CIiaBy.

AHani3 OTpUMaHHUX Pe3yJbTaTIB MEXaHIYHUX BUIPOOYBaHb IMOKa3aB, IO MPHU
BUOpaHUX, AyXe HEOE3MEUHUX PEKUMax 3MIHHOIO HaBaHTAKEHHS, MOKHA TOOUTHUCS
MO3UTHBHUX 3MIH B MIJABUIIEHHI BTOMHOI JOBTOBIYHOCTI CIIJIaBY 3a pPaxyHOK
HOTEPEIHBOT0 IMIIYJILCHOTO BBE/ICHHS €HEPTii.

Ha puc. 1, nns npukiiaay, mojgadi eKCIeprUMEHTalbHI J1aHi 31 3MIHU KIJIbKOCTI
LIUKIIB 10 PYWHYBAaHHS CIUIABY MPU 3MiHI IHTEHCHUBHOCTI IMIYJIBCHOTO BBEIEHHS
CWJIOBOI €HEeprii 3a MapaMeTpoM Eiyy HPU KOHKPETHOMY PpPEXKHUMI1 3MIHHOIO
HaBaHTaKEHHA. TyT npu €,y = 0 mogani gaHi BUNPOOYBaHb HAa BTOMY IO TPHOM
3pa3KaMm CIUJIaBy B BUX1JIHOMY CTaHi.
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8 20000
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= 15000
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5000
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Puc. 1. 3MiHa KUTbKOCTI UMKIIB 10 pyiHyBaHHs cruiaBy 2024-T3 B 3ayie’KHOCTI
BiJl IHTEHCHMBHOCTI IMITYJIbCHOTO BBEICHHS CHJIOBOI €HEprii 3a MapaMeTPOM  Eiyp
(MakcumanbHe quHaMivHe HaBaHTaxeHHs F = 12 xH).

BceraHoBieHo, 110 KUTBKICTh LMKIIB 10 pydHyBaHHs cruiaBy 2024-T3 micns
33JJaHOTO  MOMNEPEIHBOTO  TEXHOJOTIYHOTO peXxuMy oOOpoOKM y  Jiama3oHi
€ivm =2,36%...4,08% 3poctae, B cepenubomy Ha 33,6% (muB. puc. 1). [Ipuuomy, 1o
TEX YK€ BaXJIMBO, PO3KUJ EKCIEPUMEHTAIBHUX JaHUX KUIBKOCTI ITUKIIB O
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PYWHYBaHHS CIUIABY IMICIS TOMEPEIHBOTO IMITYJIBCHOTO Ne(POPMYBAHHA y JTAHOMY
Jiamna3oHi €y CTAHOBUTH BChoro 11,3 %, BomHOUYAC, B BUXITHOMY CTaHi, €W PO3KHU]
3Ha4YHO OuIbIIMH, Omm3bko 57,8 %. TobTo moBepxHeBi mapu cmapy micis YKH
CTalOTh OJHOPITHIIIMMH, IO Ma€ TPUHIMIIOBE 3HAYCHHS TIPU 3apOKEHHI
MIOBEPXHEBUX BTOMHHX TPIIllHH.

OpepkaHi  pe3yJabTaTH MOXYThb OyTH BpaxoBaHl i 4Yac peaiizaiii
TEXHOJIOTTYHHUX OIepallii 3 MiIBUIICHHS BTOMHOT JIOBITOBIYHOCTI Cy4YaCHUX MaTepiaiB
3a paxyHOK IOTNIEPETHHOTO YAAPHO-KOJIMBAIHLHOTO HAaBAHTAXCHHS.

Crucok mitepaTypu

1.yOkemse [ .09 .1 . [ Pezh) d dzd f j dAQctmugocri 1 . |,
nedopMyBaHHs 1 pyWHYBaHHS TUIACTUYHHUX MaTepiaiiB MpU yJapHO-KOJIHBAILHOMY
HaBaHTakeHH1: MoHorpadis. Tepromnins: T30B «Tepmo-rpad». 2018. 288 c.

YK 631.348
rd 1 rRudr1vc ltwrlrzriic }PtdruvsuvrlIfuoovw z
J11t1tRrRuesvLI OY O
1 0B R. ¢.

vjtedest " dz2 ! €2 dOyY' sdzOdz' dzd?2 Is§ - dz' ydzd 2

[IBuAKKI TeMn pO3BUTKY BHUPOOHMIITBA CUILCHKOTOCHOIAPCHKOI MPOAYKIIT B
VYkpaiHi BuUMarae BiJl CbOTOJCHHS BHCOKOMPOAYKTHBHHUX TEXHOJOTIYHHUX MAIIIHH.
[IpoBigHe Miciie TYT 3aiMarOTh MAIIMHU JIJIsl XIMIYHOTO 3aXHCTY POCJIHMH — IITAHTOBI
obmpuckyBaul. OCKIJTbKM TIOCIBHI TUIONI OaratokpaTHO OOpOOJISIOTHCS XIMIYHUMU
pobouMMHM TIpemapaTaMH, TO JaHlI MAaIllMHU TIIOBHUHHI BOJIOJITH BHCOKOIO
IPOIYKTUBHICTIO Ta OyTH HaIiWHMMU TIpH eKcrutyaTarlii. [{i moka3HUKu HE MOKHa
PO3MEKOBYBaTH, 00 BOHM TiICHO B3a€MOIIOB’si3aHi [1].

3a aHami30M 3aJeXKHOCTI MPOAYKTHUBHOCTI OOINpHUCKyBaya, NUIIXaMH il
M1JBUIIEHHS €: 301JIbIIIEHHS POOO0YO0T IMPUHU 3aXBaTy MAITUHU, M1 IBUIIIEHHS Po0O0YOi
IIBUJKOCTI pyXy arperaty, HaOJMKeHHS Koe(illleHTa BUKOPUCTaHHS 4Yacy poOOTH
oOmpuCKyBaya 0 OJIUHHUIII.

[Ilo crocyeTbcs 30UbIIEHHS POOOYOT IIMPUHM 3axBaTy MAIIUHU, TO TYT
NOTPIOHO BPaxoOBYBAaTH HE MPOCTO KOHCTPYKTHUBHY IIMPHUHY 3axXBaTy ILITAHTH, a ii
PO3pPaxyHKOBY IIUPHUHY, IKY MOYKHA TPEJCTABUTH Y BUTIISA1 3aJI€KHOCTI

6 wE p cCOOME p @ (1)
ne O — Bigcranb Mix PO3IUIIIOBAYaMH, M; € — KIIBKICTh PO3IUIIIOBAYIB HA INTAH3i;
"O- BifCcTaHb BiJl PO3MILTIOIOYOTO IPUCTPOIO 10 00’ €KTY 0OPOOKH, M;| — KYT PO3IUITY
po6odoi pinuHN, rpan; ‘@ — KPaTHICTh EPEKPHTTIB (haKeNiB po3IHIIy.
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Kyt dhakena poznumtoraua, pan

Puc. 1. I'padiune npencraBieHHs 3MIHM IIMPUHU 3aXBaTy LITAHTH BiJ KyTa
dakena po3nwiIrOBava Ta BiJCTaH1 10 00’ €KTY 0OpOOKH.

Puc. 1 xapaktepusye IBaaIITUCEMHUMETPOBY LITAHTy OOMPHCKYyBaya, € KYT
pO3NUIy po3nuiIIoBayiB BapitoBaBca Bin 75° no 145°% cyminbHa ninis Bimnosinae
BiJIcTaHl 10 00’ekTy 00poOku 0,5 M, myHkTupHa — 1 M. Pi3Huns mmpuHu 3axBary,
HAIIPUKIAA Ui PO3NUIIOBAYiB 3 KyTOM pO3HMIy pobouoi pimuam 110°, ckmamae
1,43 M. A 1ie o3Hayae, 1m0 JJIs JOTPUMAHHS YITKOI HOPMH BHHECEHHS XIMIYHOTO
npenapary, KOJIMBaHHS IITAHTY TOBUHHI OYTH MiHIMI30BaHi.

Kpim Toro, mmpuHa 3axBaTy IITaHTW TOB’si3aHa 3 MAHEBPEHICTIO MAaIllMHH,
30UTBIIIEHHSM Barv Ta BUHUKAIOUYUMU MPU IbOMY JUHAMIYHUMU TTePEBAHTAKECHHSIMH,
MIIIHICTIO TaKOi KOHCTPYKIIiT Ta pecypcoM ii poOOTH TOLIO.

Po6oduy IBUAKICTH arperaTy U MOXHA MPEACTABUTH Yy BHIUISAI (DYHKII
0aratbox apryMeHTiB

O QOh KRB , (2)
ne U — nOTy>KHIiCTh IBUTYHA €HEPro3aco0y Ha ONTHMAILHOMY PEXHMI; = — IIapaMerp,
mo OOMeXye MaKCHMaJIbHy IIBHJKICTh 33 KPUTEPIEM BUHUKHEHHS JOMYyCTHMHX
HaTpy>KeHb B €JIEMEHTAaX KOHCTPYKIIii OONpUCKyBada MpH il IWHAMIYHUX CHIT, * —
TEXHOJIOTTYHUHN TTapaMeTp JIsi OOMEeXeHHs poO0vO0i IIBUIKOCTI arperary.

3a anamizoM mapamerpa * poOoua MBUAKICTE MOXE OyTH OOMEKEHOIO:
NPOAYKTUBHICTIO HACOCHOI YCTaHOBKHM OOMpHCKyBaua Ui 3a0e3MedYeHHs 3aJaHoi
HOPMU BHJIUBY POOOYOT0 TIpenapaTy; yTBOPEHHSIM BUXPOBHX IMOTOKIB 1033y IITAHTH,
10 3HOCSTh JPIOHOIMCIIEPCHI YaCTUHKU poO0YOro mpenapary Big 00’ €KTy 00poOKu;
BJIACTUBOCTSIMU PEUOBUH 0AKOBOI CyMiIlIl TOLIO.

ITapamerpn * I He € (YHKIIOHATBHUMHU 3aJIEKHOCTSMH, iX BU3HAYAIOTH MPHU
MPOBEJICHHI JIOKAJIbHUX JOCIIDKCHb. A OT BH3HAYCHHS pPo0O0YOI IIBHUIAKOCTI
U Q0 migmaerbes parioHaTsHOMY aHamizy [2]. TyT BCTAHOBIIOETHCS 31aTHICTh
JIBUTYHA eHepr03aco6y TPaHCIIOPTYBaTH poOouy MamuHy. BaTpo 3ayBakuTH, 110
napameTpu 1 * QyHKII IBHIKOCTI (2) MarOTh 0OMEXyBaIbHUI XapakTep. Poboua
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IIBUKICTh HE MOXKE TIEPEBUIIYBATH JIECSIKOTO 3HAYCHHS B 3aJICKHOCTI BiJl BKa3aHUX
napamerpis 0 i [ M8 hBuxomsaun 3 Toro, sikuit KpuTepiit Gyzie 3a10BOJICHHIT MEPIIHM.
Io crocyeThes KoedilieHTa BAKOPUCTaHHS Yacy npH poOoTi odnpuckysaya T ,
TO MIpPKyBaHHS aHaJoridHi. B poOOTI MOKa3aHO 3aJIeKHOCTI, K BU3HAYAIOTh JaHHMA
KOeQIII€HT.
BucHoBku

[Ipn Bu3HayeHHI poOOYOI MIMPUHMU 3axBaTy OOMPHUCKYBaua OCHOBHHUMH
KPUTEPISIMU €: MAaHEBPEHICTh MAIIIMHY, 301JIbIIIEHHS KOJUBAaHb IITAHTH, 10 MOTIPIIye
TEXHOJIOTTYHUN MPOIEC OONMPUCKYBaHHS, BUHUKHEHHS JUHAMIYHUX CHJI B KapKacax
CEKI[I{ IITaHT, K1 BIUIMBAIOTh HA pecypc iX poOOTH Ta 30UIbIICHHS Bard MalliHU B
IJIOMY.

[Ipn anamizi poOGoOYOi MIBHIKOCTI arperary, OYyJIO PpO3TJISHYTO OCHOBHI
mapamMeTpH, BiJI SKUX BOHA 3aJICKUTh: TTOTYKHICTh IBUTYHA €HEPro3aco0y — BU3HAYAE
MaKCHUMaJIbHO JOTIYCTUMY Bary arperaroBaHOi TEXHOJIOTIYHOI MAIIMHA Ky BXOJIUTh
BUOIp 00’emy Oaka oOmpHCKyBaya, IPUYOMY MaKCMMajbHa Bara OOINpHCKyBauya €
OOMEKEHOI0 JIOMMyCTUMHUM TIMTOMHM THCKOM KOJIIC Ha TIPYHT; BUHUKHCHHS
JNOIMMYCTUMHUX HAIPY>KEHb B €JEMEHTaX KOHCTPYKIii oOmpuckyBaya mpu [ii
JUHAMIYHUX CWJI, 10 BIUIMBAIOTh HA MIIHICTh Ta JIOBTOBIYHICTh KOHCTPYKIIIi,
TEXHOJIOTIYHUHN TTapaMeTp TOIIIO.

[Tomanpimuii  pO3BUTOK HABENCHOIO aHalily MapamMeTpiB oOmpucKyBaya
3HAXOJIUThCS B IUIOIIMHI MOOYAOBH ONTHMI3AIIIAHOI 3a1a4i, A€ MICs 3aJI0BOJICHHS
BCIX OOMEKE€Hb BUOUPAETHCS ONTUMAIBHUI MapaMeTp.

Cnucok nitepaTypu

1.1 dsBOS v., 10B"2 ¢. , Ibugyiors 8ofcrpyroBanms
Ha Cy4aCHOMY PO3BUTKY €KCIIEpUMEHTAJIBHUX 3aCO0IB Ta aHAJITUYHHUX JOCSATHEHb —
KOHIIENTyaJlbHa TpUeauHa Mojenb. Bicauuk THTY. Cneusunyck, yactuHa 2,
Tepromins. 2011. C. 164-172.

2.s 2Is! C Sfo. Tpakroper u aBTOMOOWIHM. TeopHsi M TEXHOJIOTHYECKHUE
comctBa. MockBa. Kosoc, 2004. 504 c.
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OCHOBHUM TEXHIYHUM 3aCO00M, SIKUI BUKOPUCTOBYETHCS Y CBITI MpU 30MpaHH1
3€pHOBUX KYJbTYp, € 3epHOo30upanbHuii kKomOaitH. [Ipu 30upaHHi BpoOXKaro
3epHO30MpaIbHUM KOMOAWHOM MOCIIJOBHO BIJOYBA€ThCS 3pi3yBaHHSA XJ10OCTOIO,
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0OMOJIOT NIISAXOM BHJIUICHHS 3€pHA 13 Kojoca abo0 BOJIOTI Ta OYMIICHHS 3€pHA BiJl
JIOMIIIOK 1 BUIAJICHHS BUTBHOTO 3€pHA 13 COJIOMHU.

EdextuBHe 30upaHHS BpOXal 3€pHOBUX KYJIbTYp  3a0€3MeUyeThCs
3aCTOCYBaHHSM CaMOXIJHUX OYHKEPHHUX 3€pHO30HMpaIbHUX KOMOAMHIB IPOBITHUX
dbipm-BupooHrkiB NEW HOLLAND, FENDT, JOHN DEERE, CLAAS, MESSEY
FERGUESON, SAMPO Ta iam11.

Cepell OCHOBHUX TE€XHOJIOTIYHUX €JIEMEHTIB 3€pHO30UPAIbHUX KOMOAWHIB, SKi
ICTOTHO BILJTUBAIOTH HA SIKICTh BUKOHAHHS MTpoLiecy Ta e(heKTUBHICTH (DYHKI[IOHYBaHHS
KoMOaiiHa € MOJOTWIbHI cUCTeMH. OCHOBHOI XapaKTEPUCTHKOK MOJIOTHIIBHOI
CUCTEMH 3€pHO30MPATTLHOTO KOMOaiiHa € HOTO TPOITYCKHA 3/1aTHICTh. Tak, IPOITyCKHA
3IaTHICTH 70 1,5 Kr/C XapakTepHa ISl MOJIOTHIIBHUX CUCTEM CEJICKITIHHNX KOMOalHIB,

1,5...3,0 kxr/c — pgns cenekiiiHo-HaciHHeBHX, 3,0...5,0 Kr/c — HaciHHEBHUX,
5,0...6,0 kr/c — 3epHOBUX CepeAHbOI MPOAYKTHUBHOCTI, 10 8,0 Kr/c — 3€pHOBI
HiABHINEHOI mpoaykKTuBHOCTI, 8,0...10,0 xr/c — yHIBepcajbHI IiJABUIIECHOT

npoayktuBHOCTi, 10,0...12,0 kr/c — yHIBepcaabHI BUCOKOI TPOTYKTUBHOCTI 1 OUIbIIIE
12 kr/c — yHiBepcalibHI CYNIEPBUCOKOT MPOAYKTUBHOCTI.

B minomy, npoiiec po60oTH MOJIOTHILHOT CUCTEMH TOJIATAE Y BUIJICHH] 3e€pHa 13
Kosoca abo BoJIOTI (0e3mocepeIHh0 0OMOJIOT) Ta MPOCIIOBaHHS 0OMOJIOUEHOTO 3epHA
gyepe3 Macy B 30H1 00OMOJIOTY 1 JIekKd. ToMy JOIiIBHO BUIIIUTH CEPEa MOJOTHUIBHUX
CUCTEM MOJIOTHJIbHI amapaTu 1 MOJIOTUIILHO-CETapyBajibH1 IPUCTPOI.

BizoMo, 1m0 B 3aJ€KHOCTI BiJi KOHCTPYKTUBHOIO BUKOHAHHS, MOJIOTHJIBbHI
cucteMu OyBarOTh OapaOaHHUMHU, POTOPHUMH 1 KOMOIHOBaHMMH a00O TIOpUTHUMU
MOJIOTHJIbHO-CETIaPYBATbHUMH MPUCTPOSIMU. Y OapabaHHUX MOJOTHIIBHHX amapaTax
npoiec 00MoJIOTY BiJI0OYBAa€ThCS BHACHIIOK y/IapHOI JIii eJeMeHTIB OapabaHy Ha Macy
1 BUTUpaAHHS MPU IPOIYCKAaHHI B 3a30p1 M OapabaHoM 1 migdapabanHsM. PoTopHi
MCII npanioroTh 3a MPUHLIKIIOM BUTUPAHHS 3€pHA 13 KOJOCA UM BOJIOTI, 110 3HUKYE
MOIIIKOJIKEHHS 3€pHa.

bapabanHi MOXyTh MaTH OJIHO-, ABO- 1 OaraTobapabaHHy KOHCTPYKIIitO, a cami
Oapabanu micTaTh Omiia abo mTudTH, IO 3a0e3meuye pi3Hy Ai0 Ha XJIOHY Macy.
[Tin6apabanus (nexa) 6apabaHHUX MOJOTHJIBHHUX CHCTEM OyBalOTh MAaCUBHUMH a00
akTuBHUMHU (y TOMY 3K uMcii 1 BiOpariiaumu). JlocmimxeHHss 0araThb0X BYEHHX
MATBEP/KYIOTh OUIBIII BUCOKWW CTYIIHb BUJIJICHHS 3€pHA MPU MiHIMAIHHOMY
MOIIKOJ/KEHH1 y Oarato0apabaHHMX CHUCTEMax BHACIIJOK MEHII arpecHBHOI i Ha
Macy. Xo4ya OJHOYACHO MPHU [[bOMY 3POCTATUME METAJIOMICTKICTh 1 EHEPro3aTpaT Ha
BUKOHAHHS TIPOIIECY.

Poropui MCII B 3a/ie3kHOCTI Bii HAIPSIMKY PYXy TEXHOJOTIYHOTO Martepiaity
OyBarOTh aKClaJIbHUMHU, TAHT€HI[IAILHUMU 113 CKJIIAIHUM PyXoM. B 1i10My, npornyckHa
3natHicTh poTopHrX MCII 611b111a 32 6apabaHH1 MOJIOTHIIBHI CUCTEMU, aJIe OJTHOYACHO
3 MM OUTBLIMMU € 1 3aTpaTH MOTY>KHOCTI Ha iX NMpuBOJ. Taki MOJIOTUIIBHI CUCTEMU
no0pe MpaioTh TPU BHUCOKIM BpOXKAMHOCTI 1 HA CXWJaX, XOo4Ya BHACIHIJIOK
3aCTOCYBaHHS 1HEPILIMHUX POTOPIB iCHYE MOTpeda B poOOTI HAa BEIMKHUX IUIOMIAX 1 3
JIOBT'MMH TOHAMHM JIJIs1 3a0e3eueHHsT HeoOX1JHOTO pexkumMy obepTanHs poropa. Kpim
toro, poropai MCII 6yBaroTh 01HO- a00 ABOPOTOPHUMHU, IO BITUBAE HA MPOMYCKHY
3/IaTHICTh 1 MPOJAYKTUBHICTH KOMOAHa B LLJIOMY.
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Hezane)xxHo Big TUMy MOJOTHIBHOI CHUCTEMH yMOBa €(EKTHBHOI poOOTH
3epHO30MpaIbHOrO KOMOaiiHa 13 ypaxyBaHHSAM IPOIYCKHOI 34aTHOCTI MOJIOTHIJIBHOI
CHUCTEMH MOKHA NPEICTABUTH

¢=gq, 1)

ne ¥ — momaua xm6GHOI MacH Bix aTHOI YaCTHHM B MOJOTHIBHY cucTeMy, 9 —
NPOIYCKHA 3JaTHICTh MOJIOTWJIbHOI cuctemu. [IpomyckHa 3aaTHICTE KomOaiiHa
BU3HAYAETHCS B 3aJIKHOCTI Bl YMOB €KCILTyaTaIlii.

Bupas ansa BuzHaueHHs 1moAadi XJIiOHOI Mach B MOJIOTApPKy MOJKHA 3aIlHCaTH Y
BUTJISAIL

Q. =102BKp @V O[U(x. y) + Ky (H)Up(x. y)] (2)

ne B — umpuna 3axsary xatkm, V — mocrymaneHa MBHAKICTH 36pHO3GHPAIBHOTO
xombaiina, Ur — Bpoxaiinicts 3epra, Ui — sposxaitmicts comomu, Kz — xoedimient
BHKOPHCTAHHs Umprun 3axsaty xatkn, Ka(f) — xoediuient BBy Brcotn 3pisy
CTeOJIOCTOIO Ha MOJjauy CTE0JIOBOT YACTUHHU B MOJIOTHIJIBHY CUCTEMY .

OpHuM 13 NUIAX1B 3a0€3MEUYEeHHS] ONTUMAJIBLHOTO 3aBAHTAKEHHS MOJIOTHUIIBLHOI
CUCTEMHU KoMOalHa TpHu 30MpaHHI 3€pPHOBHUX KYJBTYp € TOMNEpPEIHIH MOHITOPUHT
XJII0OCTOI0 3 MOKJIMBICTIO TPOTHO3YBaHHS BpPOXKAMHOCTI 3€pHA 1 COJOMU Ta B
3aJIEKHOCTI B1J] YMOB POOOTH OOIPYHTYBaHHS HEOOX1THOT IIMPUHU 3aXBaTy >KaTKH Ta
ONTUMAaJIbHI 3HAYEHHS BHCOTHU 3pi3y XJII00CTOIO 1 MIBUJIKOCTI pyXy KOMOaWHy s
BIJAIIOBITHUX JUISTHOK MOJIS.

VK 631.358.44/45

lwrlrzr11c (ALS
st vlI 1R

o d3ts dz' dzf ! GlHfd2" 2 Hzd € |

sw 1 oueuvJuul O
[ozRrRY

10y t5dzOdz dzgd2 bkdz o jtmdljls B' Stoj Mzt o

JUist MexaHi30BaHOTO 30MpaHHS KapTOIUll B 3aJIeKHOCTI BiJ CHOCOOIB 1
TEXHOJIOT1M  BUKOPUCTOBYIOTHCS ~ KapTOIUIEKOMNadi, KoIaydi-HaBaHTaXKyBaul Ta
KapToruie30upanbHi MamuHu Bigomux Gipm-BupobHuki: GRIMME, ROPA, AVR Tta
1HII1, K1 T03BOJISIIOTH 3a0€3MEeYNTH €PEeKTUBHE MEXaH130BaHe 30MpaHHs 32 OyIb-IKIX
ymoB. [lpu 11bOMy, MOCIIIOBHO BIIOYBA€THCS BUIAJICHHS OaqusuIs, IMiJAKOMYBaHHS
OyJbOOHOCHOTO APy IPYHTY, MPOCIFOBAHHS APIOHOTO IPYHTY Ta BUJAJIECHHS IPYJIOK 1
IHIMMX  KPYOHUX JOMIMIOK. AJle KapTomuie30upaibHi MaIllMHU € JOCUTh
€HEepProHaCHYeHI, OCKUIbKU B TIpolleci 30upaHHs Ha iX poOodYi MOBEPXHI MOJAETHCS
3HayHa Maca BOpoxy. OIHMM 13 HUIAXIB 3HIKEHHS EHEpreTMYHUX 3aTpaT Npu
3aCTOCYBaHHI KapTOIUIE30MPATIbHUX MAIIUH € 1X OOJIaHAHHS ITiIKOMyBaJbHUMU
poOounMu opraHamy, siki 3a0e3rneuyBaTUMYTh MakCUMajbHEe PYWHYBaHHS IIacTa Ta
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MIHIMaJIbHUM BMICT IPYHTOBHX JIOMIIIOK y BOPOCI, 1110 ITOAaBAaTUMETHCS Ha MOBEPXHIO
Cernapyrouyux poOoYuX OpraHib.

Ha ocHoBI mpoBeieHOT0 aHaI3y MiAKOMYBaJIbHUX POOOYHMX OPraHiB Ta BIJIOMHUX
TEXHIYHHUX PIIIEHb IPOIMIOHYETHCS B CXEM1 KapTOILIe30MpaIbHUX MallliH (HacaMIiepeI,
KapToIie30upabHUX KOMOAMHIB, MOXKJIMBO — KapTOILJIEKOIMayiB) BUKOPHUCTOBYBATH
TUCKOBHH Komad (puc. 1), IKuil CKIIagaeTbes 3 ABOX TUCKIB, IO KPITUIATHCS 10 pPaMU
30upanbHOi MamuHM. JIMCKM BUKOHaHI 3 BHpi3amMu 10 mnepudepii, sKi
3a0e3neyyBaTUMyTh TMPOCIIOBaHHSA IPYHTY, a BHACHIIJOK BIAMOBIIHOTO iX
BCTAQHOBJICHHS 3a0e3MeuyBaTUMEThCS pyiHyBaHHs miacTa. [lpu motpebi (ocoOmuBo
npu poOOTI Ha B@XKUX IPYHTaX Ta B YMOBax IIJBHUILEHOI BOJIOTOCTi) MOXKHA
3abe3neunTH ix npuBo Bia BBII Tpakropa.

Puc. 1. luckoBuii Komad.

3acTocyBaHHS JUCKOBOTO KOTaya J03BOJIUThH 3a0€3MEUNTH 3HUKEHHSI TATOBOTO
OTOpPY KapTOIUIE30MPATIbHUX MAIIMHY Ta T1IBUIUTH MPOAYKTUBHICTD 1 €(EKTUBHICTD
iXx po0OOTH, TMIJBUIIMTH SKICHI TOKA3HUKK POOOTHM BHACHIAOK ITiJBUILICHHS
IHTEHCUBHOCTI PYWHYBaHHS IPYJIOK Ta 3HM)KEHHS MOWIKOKeHHs O0ynb0. Kpim Toro,
KapToruie30upasbHa MalllrHa, 10 00JaJHY€EThCS 3aCTOCYBaHHI JUCKOBUM KOIMAaueM,
MOXKe OyTH BHMKOpHUCTAHAa TakKOX 1 MpU 30MpaHH]I IHIIUX KOPEHEOYIbOOIIOIB
(cTronoBux OypsiKiB, HUOYJII1, MOPKBHU, TOILIO).

Cnucok nitepatypu

1.1 J Is te tsr9 Kagrodeneybopounbie Mammabl. MockBa. MalmHOCTpOCHHE,
2014. 320 c.

2.1 J OMd ek © tea. | dzS BizpaboTka yHHBEpCATbHBIX KOTIAYCH 1151
yoopku kaptodens u  KOPHEIUIONOB. MexaHu3amuss U DJICKTpUPUKAINS
COIMAIUCTUYECKOTO celbcKoro xo3srcTra. Nel. 1966. C. 15-19.
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VJIK 631.362

lrtewlrsvrlIv ¢ sf{1evtuvsAuwc sotuvflfruftuy
[ dzZRTR

o B a2 dzf)! Cudj fuQdzjldeS, s [ . |
10y BdzOd dzd?2 kdz o ehetsq] tstc @ i lslcg G dzdzty’ ¢

J1o ocHOBHUX oTieparliil mcas30upaIbHOi 00pOOKHU BpOXKaro KapTOILIl HalleXaTh
BIJIOKPEMJICHHSI JOMIIIOK Bif Oynb0 1 COpTyBaHHS Ha PO3MIpHO-MacoBi (paxiiii.
B koHcTpykiii cydacHUX MalluH AJisi COPTYBAaHHS KapTOILUIl B SIKOCTI COPTYBaJIbHHUX
poOoYMX OpraHiB BHUKOPHCTOBYIOTHCSI POJIMKOBI, BajblEBl, TPAaHCIOPTEPHI Ta
IPOXOTHI COPTYBaJibHI TMOBepxHi. Haitbinbim edekTuBHO IIi cOpTyBaibHI poboui
OpraHu TMpaloTh MPU BIJICYTHOCTI IPYHTOBUX JOMIIIOK Ta mpu (opmi Oyibb
OJIM3BKUX 70 KPYTJIOi.

Ha ocHoBi anainizy po3Mmipy Ta dhopmu Oyiab0, K1 MOJIaIOTHCS HA COPTYBaHHS,
BCTaHOBJIEHO, 110 Jinumie 25...30% MOXXyTh MAaKCUMAaJIbHO BIANOBIIATH 3a3HAYEHUM
YMOBaM.

Jns migBuilleHHS e(EeKTUBHOCTI TMpOIECYy COpPTYyBaHHA Oynap0 KapToIuIi
MIPOMOHYETHCSI BUKOPUCTOBYBATH BJIOCKOHAJEHY CXeMy KajiOparopa IJIOJIB
nuckoBoro tuny. Ilpu 1ipoMy ojHoIapoBa mnojaya Oyias0 Ha COpPTYBajIbHY poOouy
MOBEPXHIO  JIOCATAaTUMEThCA  MUIAXOM  3aCTOCYBaHHA  oOMexyBaua  Haj
3aBaHTaXyBAJIbHUM TPAHCIOPTEPOM, a Oulbll e(EeKTUBHE MPOXOMKEHHS Oyib0
HEMpaBUJIbLHOT (POPMHU YepEe3 3a30p BCTAHOBJIEHHSAM MIANPYKUHEHOTO 0OMEKyBaya.

CopryBanka Oynb0 kaprtori (puc. 1) ckiamaeTrbcs 13 3aBaHTaXyBaJbHOIO
TpaHcropTepa 1, HajJ MOBEPXHEIO SKOrO B 30HI CKUAAHHS IUIOJIB Ha COPTYBAJIbHY
MOBEPXHIO BCTAHOBJICHO 0OMEXKyBau 2, AKHil 3a0e3redyBaTiMe OJHOUIapOBY MOJauy
Oynb0 mo TpaHcmoprepy | Ha JUCKOBY COPTYBajlbHY IIOBEPXHIO, COPTYBaJbHOI
po00YOi MOBEPXH1 Y BUTIISIAL 1HEPIIITHOTO JUCKOBOTO poTopa 3, sIKUii MPOBOJAUTHCS B
o0epTanbHUI pyX BiJl MPUBOJHOT YCTAHOBKH, OOMEXyBadya 4 Ta BUBAaHTaXKYBaJIbHUX
TpaHcnopTepiB dpakiiiit 5 abo eMkocTel It pi3HUX (Ppakiliil.

1 2 3 4

N,

—
2

fon
T
L/
L
o

Puc. 1. Cxema copTyBaJIku Oyib0 KapTOILII.
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KaniOpyBanbHuii 3a30p YTBOPIOETbCA MIXK TOBEPXHEIO IUCKOBOTO POTOpa 1
oOMexyBaua, SIKUU KPIMHTBCA 10 paMH 4epe3 HATUCKHY MiANPYKHHECHY IITaHTY.
Ockinbku  KamOpyBaJbHUM 3a30p Ma€ 3MIHHY BEJIMYMHY, a OOMeXyBad —
HIANPYKUHEHEe KPIIJIEHHs, TO 11€ 3a0e3MeuyBaTuMe TOUYHE COPTYBaHHS OyJb0 HaBITh
IIpH 3MIHHIN 1X popmMi.

VJIK 635.21:631.332.7

vrfesf1¢Jrr1c sfrevtuvsuvrlIy Wy empf
sotuvfIJredrrof sr

#4 3 dz' dzfn! C[di2te judzj Y. w .
1 Oy’ sdzOdz' dzd?2 Ekdz 9 jtemdIlsjls B' tstcj Mkztef®

CaJiHHS KapTOIUTI — OJTHA 3 BIJAMOBIAAIBHUX 1 BAXKJIMBHUX OIEpaIliid y TEXHOJOT 1]
il BUpOIITYBaHHS, OCKUIBKH BiJl IKOCTI 1i BUKOHAHHS 1ICTOTHO 3aJI€KHUTh 1 BPOKANHICTb.

JUiss  BUKOHAHHA  TOYHOIO  CaJlIHHS  KapTOIUIlT  BUKOPUCTOBYIOTHCS
KapTOIUIECAIUIIbHI MAIIMHU BIAOMHX (ipM-BUpOOHMKIB TexHIKH Grimme, Crammer,
Hassia 1 T.1. KapromnecanuibHi MaliMHUM MalOTh OCHOBHI €JIE€MEHTH: COIIHUKH,
CaJWIbHMI amapar Ta 3aroprayi.

CyuyacHi KapToIUIeCca KKK 00IaHYIOThCS JI0)KKOBO-TTACOBUM a00 JIOKKOBO-
JIAHIFOTOBUM CAJUJILHUM arapaToM 13 YallKOMOI1I0HOK JIOKEUYKO. TakoX BIIOMUN
JOCBIJT OOJIaJHAaHHS KapTOIUIECAPKAJIOK TPOCOBUM amapaTtoMm 0e€3 JIOkKE4YOK. Auie
BHACIIJIOK KOHCTPYKTUBHHUX OCOOJMBOCTEH Il OLIBIIOCTI CaJAWJIbHUX arapaTiB
XapaKTEPHUMH € TIOIIKOJDKEHHS MapOCTKIB 1 MOXKJIMBE 3TPY>KyBaHHS OylbO B 30HI
3aXOIUICHHS JIO)KEUKaMHU.

©c o o ©O

Puc. 1. Cxema kapTomiiecaaKaliku.
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Ha ocHOBi anamizy cydacHMX MaIWH IS CQJiHHS KapTOIUIl Ta TEXHIYHUX
pIIIEHb JUIS MiJABUIICHHS TOYHOCTI CaJIIHHSA KapTOIUIl MPOIMOHYETHCS 3aCTOCOBYBATH
yIIOCKOHAJIEHY CXeMY KapToIuleca/uKaiIKu (puc. 1), mo CKIamgaeTbes i3 OyHKepa s
CaJUILHOTO Matepiany 1, B HUKHIN YacTUHI SKOTO 3HAXOTUTHCS BaJelb 2, CTPIUKU
a0o0 JTaHITIoTa 3 JIOXKEUYKAMH 3 Ta COIHUKA 4.

XapakTepHOIO OCOOIMBICTIO IIi€l CXeMH KapTOILICCAIDKAIKH CJiJ BBaKaTH
3MEHIIIEHHS MepeMilleHHsT OyJIb0 B caauabHOMY amnapati 0e3 BUITaJIaHHS 13 JIOKEUKU
(3HMKYBaTUMETHCS PIBEHB TOIIKOKEHHS IMAPOCTKIB) Ta 3aCTOCYBAHHSI BaJIbIlA 2, IO
3a0e3neyyBaTuMe 1HTEHCH(]IKaLlI0 HAAXOKEHHS Oyip0 13 OyHKEpa J0 JIOKEUOK
CaJIUIILHOTO amnapara.

VJIK 631.355.3

lwrlrzri1c tArsvrRlIVfovsw sov oy [JwritrITR
susuvtupRrM roufs

u B dz' dzfy’ Ctdddy judeS & .f,. [
1Oy sdOdz dzgd?2 bdz o jtemdlsjls B' Stj Mkt o

JUist 30MpaHHs KyKypyA3d Ha 3€pHO BHUKOPHUCTOBYIOTHCS YHIBEpCAJIbHI
CaMOXIJIHI 3€pHO30MpalIbHI KOMOAailHU, sIK1 00JIaJlHaHI MPUCTABKOIO (KATKOK) JIs
30MpaHHs KYKYpyJ3W Ha 3€epHO, abo CHeliaJlbHUMH KyKYpyA3030UpaibHUMHU
koMmOaitHaMu. OgHUM 13 HAHO1IBIT BIAMOBIJATLHUX POOOUNX OPTaHiB IIUX MAIIIUH CIi]
BBKATU KAYaHOBIJPWUBHI MPUCTPOI, sIKI 3a0€3MeuyroTh €(hEeKTUBHE BiIOKPEMIICHHS
KauaHa KyKypy/3H Bij cTeOa.

Arne BHACHIZOK XapaKTepHUX OCOOJMBOCTEHM [EAKUX COPTIB 1 TiOpuIiB
KYKYPY/I3H, 1110 BUPOIIYIOTHCS B arpapHOMY CEKTOp1 YKpaiHH 1 IHIIUX KpaiH, MpoIiiec
BiJIpUBaHHS KayaHiB B1I0YBAETHCS HE 3aBKAM €(EeKTUBHO 1 sikicHO. KpiM Toro, BIUUB
Ha SIKICTh MPOIIECY BIIPMBAHHS KayaHIB Ma€ X pO3MIIIEHHS Ha CTEOI.

N

2\

i

Puc. 1. Cxema B3aeMo1i1 Ka4aHOBIAPUBHOTO MPUCTPOIO 3 KAUAHOM KYKYPYI3H.
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binpuricte MamuH A 30MpaHHA KyKypyA3d Ha 3€pHO OOJIaJHYHOThCS
Ka4aHOBIAPUBHUMH MPUCTPOSIMHU (pHc. 1), 1110 CKIaAAI0THCS 13 BIAPUBHUX IIJIACTUH 3 1
3aXOIUTIOBANIbHUX BatiblliB 4. CTe0JI0 MPOXOAUTh MIXK TUIACTUHAMHM 3 1 3aXOILTIOETHCS
Ta TPOTATYETHbCS BHU3 BaiblsiMu 4. BHacmiiok Toro, mo BeIWYMHA 3a30py MiX
IUTaCTHHAMM MEHIIIA 3a JIlaMeTp KavyaHa, aje Oiyibliia 3a JiiaMeTp credJa, cTe00 BUIbHO
IPOXOJIUTh MK IJIACTUHAMU, a KayaH BiJIpUBa€Thbcd Bij crebna. B npomy BUMNAAKYy,
10 MJIACTUH Ha KayaH MOKHA BBAKaTH IMMACUBHOIO.

Jlnst  migBumieHHs e()EeKTUBHOCTI pOOOTH KadyaHOBIAPUBHOTO IPHUCTPOIO
MPOIMOHYETHCS HaJaTH IulacTuHaMm 3 BiOpamiiiHoi nii. Ile mpusBeae a0 3HMKEHHA
€Hepro3arpaT MpU BiTOKPEMJICHHI KadaHa BiJ CcTeOJa 1 JO3BOJUTH OUIBII SKICHO
BUKOHYBaTH TMpoliec 30MpaHHS HE3aJNeKHO BiJ YMOB pOOOTH Ta COPTOBHX
0COOJIMBOCTEN KYKYPY/I3H.

YAK 631.331

rdegfwrrryrcec YtdArev tJf1Juvr Tt Jotuvdloy
gwf28?2s [ 1 el [rote?srRm suf 2u0 ) It om

JwJ[¢AwB1RM TidyUAs pwdg 4
i udda
1 0y’ sdz0Odz dzd?2 bkdz' 9 jtemdIlsjIls B' tstej Mkztem*

VY pi3HUX BUPOOHMIITBAX MOIIMPEHI Omepallii BaHTAKEHHA-PO3BAHTAKECHHS
CUTNIKMX 3C€pHUCTUX MaTepiayiiB B TEXHOJOTIYHI 1 TPAaHCHOPTYIOYl MPUCTPOI.
HeBinx'eMHOO 9acTHHOIO yCTATKyBaHHS I TAKUX OIEpalliid € pi3HOTO poay OyHKEpH
Ta OKOJOOM, 10 BCTAHOBJIIOIOTBCS B  MICHAX  CIOJYYEHHS  OCHOBHOTIO,
TPAHCHIOPTYIOYOTO0 1 JIOMOMDKHOTO ycrarkyBaHHs. OkpiM 1bOro OyHKepu
3aCTOCOBYIOTHCA JJIsi 30€piraHHs pi3HUX MaTepialiB, a TaKOX Uil iX 00'€éMHOTrO 1
BaroBOI'0 JJUCKPETHOTO JI03yBaHHS.

Curmnki Matepiany Jye pi3HOMaHITHI [0 CBOEMY TPaHyJIOMETPUUYHOMY CKJIadY,
IIIJTBHOCTI, BOJIOTOCTI 1 IHIIMM (DI3UKO-MEXaHIYHUM BJIACTUBOCTSIM 1 MO 3JaTHOCTI
BUTIKaHHS 3 OyHKepiB. [Ipu poOOTI 3 BOJIOTMMHU, JTUIKUMHU, TAKUMHU, IO 3JIEKYIOTHCS
MaTepianiamH JTy’Ke 4acTl BUNAJKW MOPYIIEHHS Ta HECTaOUIbHICTh pOOOTH OYHKEpIB,
IO MOJISITal0Th B YTBOPEHHI 3BEJIEHb HAJl BUITYCKHUM OTBOPOM OyHKepa, BHACIIJIOK
YOro BUTIKaHHS MaTepiagy 4acTKOBO a00 MOBHICTIO MPUMUHAETHCS. [HIIIOI0 MPUYHMHOIO
NOpPYIICHHS HOPMajbHOI pOOOTM OYHKEpPIB € YTBOPEHHS NACHMBHHUX 30H, KOJIH
BUTIKaHHS MaTtepiany BiIOyBaeTbCs TUIBKH 13 30HH, PO3TAIIOBAHOI HaJ BUITYCKHUM
OTBOPOM (TpyOOYTBOPIOBAHHSI), 110 1CTOTHO 3MEHIITY€E MPOAYKTUBHICTh, CTAOLTBHICTD
1 KopuCHY €MHICTh OyHkepa. Tox migBUIICHHS €(PEKTUBHOCTI Ta 3a0e3MeueHHs
6e3mepebiitHol poO0TH OYHKEPIB € BAXKIIMBOIO 33/1a49€H0.

JInst  BupimieHHS I1i€i TPOOJeMH HaWOLIBII TMEPCIEKTHBHUM METOJIOM €
BiOpamiauii. IlpuHium BiOpariiiHoi iHTeHcHbIKallii 3acHOBaHMN Ha ociIabJeHHI
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CTPYKTYPHHUX 3B'SI3KiB MK YaCTHHKaMHU CHITy4OTO MaTepialy Ta Ha 30UIbIICHHI iX
BITHOCHOI PYXJMBOCTI, Ha CHUJIOBOMY pPYWHYBaHHI1 3BOAY, IIO YTBOPIOETHCS HAJl
BUITYCKHHM OTBOPOM.

MeTtoro q0CHiKEeHb € 3100YTTS SKICHOI OIIIHKKM BIUIMBY BiOpalliii OyHKepiB Ha
JTUHAMIKy 3€pHHUCTOrO0 Marepiajly, TOOTO BHBUCHHs BIUIMBY BiOpallii Ha 3aKOHH
BUJIIJICHHS 1 PO3MOALTY TUCKY B OyHKepaX. Y OCHOBY IIi€1 OI[IHKM MOKJIAIEHUN ePeKT
3HMKEHHS KYTiB TepTs MpH BiOpallisx OyHkepiB. Bka3zaHa siKicHa OllIHKA, OYE€BHUIHO,
HE MOYKE MOBHICTIO 3aMIHUTH TOYHOTO KUIbKICHOTO JOCTIKEHHS BIUIMBY BiOpailiif Ha
IMHAMIKY 36pHUCTOTO MaTepiaiy.

KinpkicHe JOCHIIKEHHS TOBHHHE BpPaxOBYBAaTH BCl  XapaKTEPUCTUKU
KOJHMBAJIBHOTO pyXy, IO 3IIACHIOEThCS OyHKEpOM (TMOCTymanbHI KOJIIMBAHHSA B
TOPU30HTAILHOMY, BEpPTUKaIbHOMY a00 TMOXWJIOMY HalpsiMax; MOCTyHallbHI
KOJIMBAHHA MO KPYTroBHX a00 ENINTUYHUX TPAEKTOPISX 1 T.II.; MOBOPOTU OyHKepa
BIJTHOCHO HEpYXOMOi a00 MUTTEBOI OCl 0OepTaHHs 1 ToMy Toai0He). JlociKeHHIO
BIUTUBY MOCTYNAJIbHUX BEPTUKAJIBHUX KOJIMBaHb HA 3aKOHW BHJIUICHHS MPUCBAYCHI
pobora [1] 1 iH. BignoBigHO 10 BUKIAAEHOI0, MOKHA BBa)KaTH, IO 13 3pOCTaHHIM
IHTEHCUBHOCTI (4acCTOTH 1 MaKCUMAaJLHOTO MPUCKOPEHHS) BiOpalliii eheKTUBHI KyTU
TEPTS 3HWXKYIOThCS, 1 B TPAaHUYHOMY BHUMAIKYy MOXHA YSBUTH COO1 iX IIOBHE
3HUKHEHHs. [le mpuBese 10 BIAMOBIAHOT 3MiHH KOE(DIIIEHTIB OMOPY Ta HOPMAIBHOTO
TUCKY, 1110 BIUTUBAE HA PIBHOMIPHICTH M0/1a4l HACIHHS.

Po3paxyHOK 1 mpoekTyBaHHsS BiOpaliifHOro oOJafHaHHs, WO 3a0e3nevye
BUCOKY TMPOAYKTHUBHICTh, BHUMAaralThb [OIJIMOJIEHOT0 BHUBYEHHA  (I3UUHUX
3aKOHOMIPHOCTEH BIUIMBY BIOpamii Ha XiJ TEXHOJIOTIYHOro mporecy. Pesynpratu
pPO3paxyHKiB, MOKa3ylTh, 1m0 Mpu yacTtorax 250-350I'm mBUAKICTH BUTIKAHHS
Marepiany npu BiOpauii OuIblIe, HIX 3 HepyxoMoro OyHkepa. OHaK 31 3MEHIIEHHSIM
YacTOTH 1 3pOCTAHHAM aMIUTITYIU KOJMBaHb Ipadik 3MiHU Koe]illieHTa 3alIOBHEHHS B
yaci HaOyBae cTymiH4acTui Xapaktep. [losICHIOEThCS 11e mepexo/10M MaTepially B CTaH
BIOPOKHUIUISYOTO IIapy, MPU SKOMY BiH MOYMHAE MEPIOAUYHO BIIPUBATHUCS B JIHA
cynuHu. B 1ieli yac BUTIKaHHS MaTepially HE BiIOYBA€ThCS, OTXKE 1 KOe(DIIIEHT He
3MIHIOETBCA, a oro rpadgik Mae CTyMmiHYACTUW BUMIISA. HasBHICTH Takux pexuMiB
JI03BOJISIE 3A1MCHIOBATH 111€ M IUCKPETHY MoJady MaTepiaiy 3 BiOpoOyHKepa.

B mportpyroBauax iHEepHiiHO-(QPUKIIIIHOTO THUITY, Kl TOEIHYIOTH JO3YBaHHS,
PO3MOUIEHHS 1 0OPOOKY HACIHHS PIIKUMH MECTUIIMIAMUA OJTHUM POOOYUM OpPTaHOM,
MPOJYKTUBHICTh J03aTOpa BU3HAYAIOTh T1 X (DAaKTOpH, MO0 W B IHIIMX MPOTOYHUX
J103aTOPIB 3 aKTUBHUMHM PO3MOJUIBHUKAMH, Ta 1€ W MmapamMeTpu OOKOBOI KOHIYHOI
NOoBepXHi pobouoro oprany [2, 3]. Y3romkeHHs aii ycix 1ux (GakTopiB 3 000B’ I3KOBUM
BpaxyBaHHIM XapaKTEPUCTUK HACIHHS, IO JO3YEThCA 1 00poOIIsgeThCs, 3a0e3meuye
Ha/IiifHy poOOTY MPOTpyIOBaya B IIJIOMY, SIKa, OYEBHIHO, MOXJIMBA Y BUIAJKY, KOJIU
HAClHHA 3 JIOCTaTHBOIO IIBUAKICTIO Oyne pyXaTucs BBEpX IO TBIPHIM KOHIYHOTO
pobodoro oprasa.

B nopanpmomy g OUTblI  SKICHOTO TPOEKTYBaHHS Ta PO3paxyHKy
MPOAYKTUBHOCTI OyJjia MOCTaBjieHA 3a/ladya CTBOPUTH MOJENIb CUITy4yOTOo MaTepiaiy B
yMOBax BiOpaliiiiHoro BIiMBy noOya0BaHa 3 BUKOPUCTAHHSAM TIOTE3H CYLIIBHOCTI 1
PIBHSIHb MEXaHIKH CYIIUIBHOTO CEPEJOBHINA, KA TO3BOJIUTH JOCTIIKYBATU MPOIIECH
Teuli MpH pi3HUX 3aKOHAx BiOpallii, BU3HAYaTH 3HAYCHHS IMUIBHOCTI, IMBUIKOCTI 1
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Hampyru B KOXHIM TOYIl pO3PaxXyHKOBOi 0OJACTi, pO3paxyBaTH MaKCHUMAJbHY
IIBUJIKICTh BUCHUIIAHHSA, @ OTXKE€ ¥ MPOAYKTUBHICTh KOHIYHOTO OyHKEpa 3 KOHIYHUM
PO3MOJIIILHUKOM (J103aTOPOM) B cepeuHl OyHKepa, SIKUM BHUKOPHCTOBYETHCS B
MOIU(IKOBAHUX KOHCTPYKLISIX npoTpytoBauiB tuny [THY -4, ITHY-10 ta po3paxysatu
ONTUMAaJIbHI TlapaMeTpu OyHKepa BIAMOBIIHO MPOAYKTHBHOCTI PoOOYOro OpraHy -
KaMepH TPOTPYIOBaHHS JUIsi OTPUMaHHS MAaKCUMaJbHOI TMPOMYKTUBHOCTI Ta
MIHIMaJIbHO1 HEPIBHOMIPHOCTI MPOTPYIOBAaHHS HACIHHA 3 BpaxyBaHHSM BiOpalliifHUX
KOJIMBaHb MPOTPYIOBaYa.
Crucok mitepaTypu

1.1 Otc OBAYYdzMA .. O BiusHUM BUOpanMii HA WCTCUCHHE CBHITYYHX
MaTepHuaioB U3 OyHKepa Mpu BUOPOYCKOPECHHSIX, HE TIPEBBIMIAIONINX YCKOPESHUS CHJITBI
TsDKECTH. MexaHuKa CIUTONIHBIX Cpell B ceabxo3MamTHocTpoeHuu. Coopauk PUCXM.
Poctos u/]/1. 2013. C. 86-92.

2 d d3tsh j @S ts d .J fud 1 B ¢ dizCur nosio 06podku HaCiHHS
pinkumu npenapatamu. [latent Ne 96498 A01C 1/08, 2006/01, n.10/11/2011, Broa.
No21.

dvddish j dzf s, o[ dr O2 dizjPazfaderary paboure opraHs
pOoTpaBiIMBaTeIei CeMsH U 00OCHOBATh UX ONTUMAabHbIC MapaMmeTphl. Pazmen Ne2
Ortueta no Teme Ne4 HUP YHUMMDODCX, I'nmeBaxa, 2008, 77 c.

YK 633.63.631.53.01
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Ymponosxk 1997-2000 pp. y A" «ITapxomiBcbke» [HCTUTYTY 610€HEPTETHUHUX
KYJbTYp 1 IYKpPOBUX OYpsKIB MPOBOAMWJIACH ampoOailisi €HeprooiagHoi TEeXHOJOT1l
BUPOIIYBaHHS IyKpoBHX, a Ha mpoTsaszi 2003-2005pp. — MaroyHux OypsiKiB IpH
BUKOPUCTAaHHI MallIMHO-TpakTopHOro komriuiekcy C-MTK-45. Jlo cknaay #oro
Bx014Th: TpakTop XT3-120/121 knacy 31, auckosi 6oponu (b/IB), spycuuii mryr [15-
3-35 abo [THA-4-40, xynsTHBaTOpH 3aranbHoro npuszHadyeHHss APB-8, 1-01 1 APB-8,
1-02, a ans 06pobitky Mixkpsias KO3P-8,1-01 1 KO3P-8,1-02. CiOy npoBoauiu 18-
i psgHoro ciBanka CCT-12B, a o6mpuckyBanus - OI1-2000. Kommiiekc Takox
BKJIFOYA€ HABICHO-TIPUYEITHI, THYKO Ta KopeHe3oupanpHi Mamman (HI'M-2,7; [TIKM-
2,7), MO mae MOXKIMBICTh palliOHATFHO BUKOPHCTOBYBATU IHTETPAILHUMA TPAKTOP
XT3-121 Bnpomosxk Bchoro BereramiiiHoro mepiony. (Ilamenko, KoprieHko,
®enopsika, 2001).
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Kowmrnekc 3abe3nedye BUpOIyBaHHS ITyKPOBUX, KOPMOBHUX, MATOYHHUX OYPSKIB
Ha mtomi 160-220ra. KpiM Toro 10/1aTKOBO HOr0 BUKOPHUCTOBYIOTh MPH BUPOIIYBaHH1
KpyH'stHUX KYJIBTYD 1 COi.

VY nporeci anpobailii KOMIUIEKCY MPOBEICHO 3HAUYHE YIOCKOHAICHHS OKPEMHUX
CKJIQJIOBUX TEXHOJIOT1M BUPOITLYBaHHS MATOUYHUX OYpPSKIB, a CaMe:

- 350J1eBuil 00pOOITOK IPYHTY 3aBEPIIYIOTh CTBOPEHHSIM I'peOCHEBOT TOBEPXHI
(Bucora BaikiB 8-10cM) 3 METOIO Kpalloro CHIrO3aTpUMaHHS Ta IOJIIIIESHHS
arpodidmuanx BrnactuBocterd (XT3-121 B arperati 3 KO3P-8,1-02), a Ttakox
0JaTKOBUM BHECeHHsIM PK/I;

- BECHOIO TPYHT 3 TAaKOIO MOBEPXHEIO CIPUSE TOBUILHOMY CHITOTAaHEHHIO 1
CYTTEBOMY BOJIOTOHAKOITMYCHHIO Ta Ha0yBa€e ONTUMAaIbHUX (PI3UYHUX BIIACTUBOCTEH
paHime Ha 2-3 IHI TOPIBHSHO 31 3BHYAMHOIO TexHOJIOTiEr0. Lle mae MOXIUBICTH
MPOBOAUTH BECHSHO-TIOIBOBI poOOTH KOMOiHOBaHMM KoMmiuiekcoM (XT3-121+APB-
8,1-02+CCT-18B), sikuit 3a oAWH MPOX1J 3AIMCHIOE MIATOTOBKY IPYHTY 1 IOCIB
onHoYacHO. Ha mepenHio HaBiCHY TpakTopa HaBillylOTh KyiabTuBatop APB-8,1-02, a
Ha 3a7Ht0 ciBanky CCT-18B, npu upomMy cepiitHi muHu Tpaktopa X13-121 po3mipom
16,9%x38 ycTaHOBIIOIOTH Ha KOJiIO 2950MM 3 JOMOMOTOIO CIELIaIbHUX BCTaBOK,
BUrotoByieHnx Takoxxk Ha XT3, a comnuku ciBanku CCT-188 po3cTaBisitoTh Ha pami
Tak, 00 3a KoJieCaMU TpaKTopa IKUpPHUHA MIKPSIb cTaHOBUIIAa 70cM 3aMicTh 45.

[lepecTaHOBKOIO Mapkepa IMIMPUHY CTUKOBUX MIKPSAJIb TAaKOXK 301IBIIYIOTH J10
70 cm. TakuM 9YMHOM MiX KOJIECaMH TPaKTOpa PO3MILIYIOTHCS 6 PSIIKIB OypSIKiB.

YK 631.356.2

ldosSss. .1 0dziy €d2 w.
vjtedsy " dz M2 Cd2 dZOY' t5dz@dz dzd 2 5§ R dz' ydzd 2

3 METOI IJABHUINECHHS SKICHHX IIOKa3HHUKIB BHKOHAHHSA TEXHOJOTIYHOI'O
MpoIleCy KOPEHEe30MpalbHUMU MAaIlIMHAMH, a CaMe MOKpPAIeHHSI OYHUIIECHHS BOPOXY
KOPEHEIUIOAIB BIJl JIOMIIIOK IPYHTY Ta POCIMHHHUX PEIITOK, & TAKOX 3HUKEHHS
CTYIICHSI OIIKOJKEHHS 1X TLJIa IPU MEXaH130BaHOMY 30UpaHH1 MPOMOHYETHCS CTYIIHb
arpeCUBHOCTI CeNapyr4ux poOOYMX OpraHiB 3MEHIITYBATH MO Mipl BIIAJICHHS iX Bij
konayiB. [Ipu 11poMy Iipoliec OUUIIEHHS! KOPEHETIO/11B BapTO 3/11MCHIOBATH HA BChOMY
NUISIXY 1X MePEMIIEHHs J0 30HA BUBaHTaxeHHs [1].

OpauM 3 BapiaHTIB OIIAUIMBOI cemapallii KOPEHEIUIOAIB Ha MPYTKOBO-
CKpEOKOBUX TPAHCIIOPTEPAX € 3aCTOCYBAHHS KOJIOBOTO MPOBEPTAHHS TPYIU CKPEOKIB,
10 CIPUYHMHSIE BUKUIAHHS KOPEHEIJIO B Ha peOpUCTY MPYTKOBY MOBEPXHIO MOJOTHA
[2, 3]. B mporieci ynapHoi B3aemoiii OypsikiB 3 MPyTKaMU BIIOYBAETHCS 1X JTOJIaTKOBE
JTOOYMIIICHHS, a BIJJUICH] JOMIMIKH MPOCUIIAIOTHCS B MPOCTOPI MK MPYTKaMU Ha
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310pane moue.

B iHmomMy BUNaAKy KOpPEHEIUIOAH CKpeOKaMu TOJIOTHA MEePEeMIIIalOThCs Ta
OJTHOYACHO MEPEKOYYIOThHCS M0 HANPABJISIOUIN MOXMIIIN IPYTKOBIHM PEIIITII B 30HY X
BUBAHTAXKEHHS Yy OyHKep, WI0 TaKOX CHpUA€E JIOJATKOBOMY JIOOUYHUIIEHHIO
KopeHeriodis [1, 4].

MeTtonuka BCTaHOBIICHHSI CTYNEHsS MOIIKO/)KEHHS KOPEHEIUIOAIB MpHu ix
B3a€EMO/II1 3 )KOPCTKUMHU OUMCHUMHU POOOYHMMHU HaBejieHa B poOoTi [5].

JluHamidHa B3a€MO/Iisl KOPEHEIUTONIB 3 MPYTKaMH MOJIOTEH KOPeHEe30MpaIbHIX
MalIMH CYTTEBO BIAPI3HIETHCA BiA X B3a€EMOJIl 3 IIHEKOBUMU Ta POTOPHUMU
cenapyuuMu poOOYMMH OpraHamMH. 3 OJIHI€I CTOPOHM MPYTKH € TNPYKHUMHU
eJeMeHTaMu 1 JeQOopMyIOThCcS B Hpouem CHiByZapy 3 KOpPEHEIUIOJAAMH, IO €
MO3UTUBHUM 3 TOUKH 30pYy TpPaBMyBaHHS Tijla OypsAKiB, a 3 1HIIOT CTOPOHU ILJIOIIA 1X
KOHTAKTHOI B3a€MOJIi € MEHIIOI B MOPIBHSHHI 3 IUIOMICI0 KOHTAKTY MOBEPXOHb
IITHEKOBUX Ta POTOPHUX OYHMCHHKIB, a 116 COPUUUHATUME MIiJABUIICH] MOIIKOJKEHHS
KOPEHETUIO/IIB.

Jlnst 3miMCHEHHST OIIHKM MOMJIMBUX TIOIIKO/KEHb MPOBEICHO JIMHAMIYHUUN
PO3paxyHOK yAapHOi B3a€MOJIl KOPEHEIUIONY 3 MPYKHUMHU MPYTKaMU IOJOTHA
TpaHCcHopTepa, KiHIIl IKOT0 3aKPIIJICHI Ha MPYKHUX OMOpax.

[Iporun 6ayku B TOUIll yiapy X = @ MO3HAYUMO U, 3MIIIEHHS Tija — 4epe3 S, a
MICIIeBE PYKHE CTUCHEHHS B TOUIll KOHTAKTy — uepe3 4. BignoBimHos=4d . Jlns
PO3B’A3KY 3aj/1ayl, 3T1JTHO TEOpii MomnepeyHoro yaapy [6], MokHa BUKOPUCTATH METOA
PO34YJICHYBAHHS, 110 MOJIATAE B PO3AUIBHOMY PO3IIIAIl PyXy IPYTKa Ta KOPEHEIIOLY

.3
1] J1€F0 KOHTAKTHOI CHJIA P(t) =k @/2 , B AKOMY BUXIIHUMH € PIBHSIHHA PyXy Tiia

Ta Oanku [7]

md—f_ P(1); El d* Syl Y pyf(x a),
dt dx de
1€ [ — MOIYJb MPY>KHOCTI TIPYyTKa; U+ MOMEHT iHEpIIii CiYeHHS MPYyTKa; } — TyCTHHA
MaTepiany mnpyTka; F — mioma nmomepeunoro ciueHHs npytka; f(X- @) — dynkmis
PO3MOLTY B TOUIll yApY.

Po3B’s130K piBHSAHB 13 BUKOPHUCTAHHSAM JaHOI TEOpli € JTOCHUTHh CKJIQJIHUM 1 HE
MOXKe OyTH TOKJIAJCHUM B OCHOBY IH)KEHEPHOI METOIMKU PO3PAXyHKY YAapHOI
B3a€MO/IIi KOPEHEIUIOAY 3 MPYTKOM. AHai3 3MIHU KOHTaKTHUX CHUJI, TPOBEICHUI B
poborax [6, 7], M03BOIS€ BCTAHOBUTH, IO MIKH iX MAKCHUMYMIB B 3aJICKHOCTI BiJI
BUXIJHUX TIapaMETPiB BUHUKAIOTH SIK Y TTIOYaTKOBHUI MOMEHT KOHTAKTY, KOJIM IMPOTHH
NpyTKa € He3HAYHUM, TaK 1 B MOMEHT, KOJIM MPOTHH OJIM3bKUNA 10 MAKCUMAJILHOTO, a
T1JI0 KOPEHEIJIOY P13KO CHOBUIBHIOE CBIN PYX.

[Tpu 3HauHIii Maci pyTKa O1IbII XapaKTepHUN MEePIINK BUMAA0K, a IPU Maii
Macl Ta )KOPCTKOCTI MPYTKa KOHTAKTHI HANIPYXEHHS Y IpYTii Qa3i yaapy MOKYyTb OyTU
JOMIHYIOUHUMH.

B Takomy BUIanKy 11l BU3HAYEHHS 3yCHILIS MPU yAapi MOKHA BUKOPUCTATH
YMOBY PIBHOCTI KIHETUYHOI €Heprii, poOOTH Cui ynapy Ta MOTCHIAJbHOI €Heprii
nedopmMariii CHCTeMH, a TaKOXX METOIX OIIHKH JWHAMIYHOTO 3MIIICHHS 3a BIJIOMHUM
CTATUYHHUM MPOTHHOM B1Jl aHAJIOTIYHO MPHUKIIAJIEHOT CHIIH.
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OcHOBHE 3aBJJaHHSI OYMCTKHM 3€PHOBOTO MaTepially MOJSrae y BIIUIIJIEHHI Bl
MOTOKY BOPOXY BCIX JIOMIIIOK Ta IIYIJIOr0, OUTOrO 1 MOIIKOHKEHOTO 3€pHa OCHOBHOT
KyJIbTypH. 32 YMOBHM SIKICHOTO OYMIICHHS ITiJIBUIIYIOTHCA TOXXKHUBHI 1 CMakKoBi
BJIACTUBOCTI MPOJIOBOJIBUOTO 1 (ypaxkHOro 3epHa. OuuleHe HACIHHEBE 3€pPHO
COPTYIOTh 1 KamiOpyrTh JJIsI OJIEpXKaHHS HACIHHOTO MaTepiady, OJHAKOBOTO 3a
po3MipamMu (TOBIIMHOO, IITUPUHOIO 1 TOBIIMHOI)), BAror0 a00 1HIIMMHU O3HAKAMH.

binopyceka kommanisi «3epHo BY OumcTtka» 1j1si MONEpEeIHbOTO OYHUIICHHS
3epHa nipornionye cenapatop CBII-70. Ilig yac BUKOHAHHS TEXHOJOTIYHOTO MPOIIECY
36pHOBUN BOPOX HAIXOAUTh Yy TMpUHAMaIbHy Kamepy, B SKId PIBHOMIPHO
PO3MOAUIAETHCS 1O MIMPUHI CeTapaTopa 1 MOIA€ThCS Ha PENITHY CUCTEMY OUYHUIIICHHS,
sIKa BIJJUISIE BI] TIOTOKY 3€pHA BEJIHKI JOMIIIKU: COJIOMY, KOJIOCKH TOTIIO.
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Jns mepBuHHOi ouucTku 3epHa ¢ipma Kongskilde mpomonye Oapabanni
cenaparopu 3epHoBux KyibTyp KDC4000 1 KDC8000. 3epHoo4uCcHI MalvHu cepii
KDC o6nagnani obepToBuMu OapabaHaMM, BHACJIJOK YOr0 HE BHHMKAE BiOparlis,
BJIACTHBA MEXaHI3MaM 31 3BOPOTHO-TIOCTYyHalbHUM pyxoM pernT. Ilepdoposani
OapabaHy BUTOTOBJICHI 3 JIMCTOBOI CTaJli Ha oOO0JagHaHHI 3 KOMII IOTEPHUM
KEepyBaHHSM, 1110 3a0€3Ieuye BUCOKY TOUHICTh 1 OJTHOPIHICTh OTBOPIB. BukopucTaHHs
IHIWBIAYabHUX TIep(OpPOBAHUX METAJEBUX PEINT JJIs PI3HUX 3€PHOBUX KYJIBTYP
JI03BOJISIE OUUIIATH MAaKCUMaJIbHO BOJIOTE 3€pHOM 0€3 BIAUYTHOI BTPATH MOTYXKHOCTI
cemnaparopa.

Ykpaincekuit BupooHuk TOB «HB® «Aepomex» mpomoHye MOJIETbHHUMA Pl
MHEBMAaTUYHUX 3epHOouncHUX cemapatopiB CAJ] mpoxgykTtuBHICTIO Big 4 10
150 1/rog., AKi MOXYTh 3aCTOCOBYBAaTH IiJ Yac MOMNEPEIHHOTO Ta IMEPBUHHOTO
OUMILICHHS 1 KaJIIOpyBaHHS 3€pHa.

[TueBmatuuHi 3epHocenaparopu CAJl cknanaroThes 13 OyHKepa-)KUBUIbHUKA,
peryisTopa mojadi 3epHa, BiOpokosjgo0a, BEHTHIATOPA BUCOKOTO THUCKY, CTPYHHOTO
reHeparopa, KaMepu cemnaparlii, IUKIOHY, *0JI0O1B Ta MaTrpyOKiB-HACIHHENPOBOIIB
Uit pi3HUX (dpakiiil 3epHa, OyHKepa TOBEPHEHHS, EJIEKTPUYHOI CHCTEMH 3
€JIEKTPOJIBUTYHAMHU JIJIsl PI3HUX Ta SIIMKA KEPYBaHHS.

tdh° Isdg M J [Mix@pecdses OB «HB® «Aepomex» BHIOTOBIISIE
TaKOX PEUITHUI cenapaTop nornepeanboro ounineHHs moneni CIIO, npusHaueHuit
JUTSL BIJUTIIEHHS BEJIMKUX TOMIIIOK. B1H MOe BUKOPHUCTOBYBATHUCH SIK OKpEMa MaIIMHA
a0o0 MpalroBaTH B KOMIUIEKC] 3 MHEBMAaTHYHUM 3epHocenapatopom CAJI.

[IpuHuMO poOOTH  pEIIITHOrO cemapaTopa 0a3yeTbcsi Ha  3BOPOTHO-
MOCTYNAJIBHUX pPyXax CHUTa SIK y TOPU3OHTaJbHOMY, TaK 1 y BEPTUKAIHLHOMY
HarnpsiMkax. Jlyigs OLIbII PIBHOMIPHOTO 1 CTaOUIBHOrO MPOXOAY 3€pHA HaJ CUTOM
PYXarOThCs CKPEOKH, SIK1 PO3MOLISIOTH 3€PHO MO MIUPHUHI CUTA 1 HE 103BOJISIOTH HOMY
3iiTy y Bigxomu. CiioMm 3a CKpeOKOM po3TallioBaHa IIITKA, fKa 3MITa€ BEJIHKI
JOMIIIKH, 110 HE IPUUTIIIN KPi3b CUTO.

1 dzj 9 d3ts fiMartmidzds ouniieHHs 3epHa MPEACTaBICHI HA PUHKY YKpaiHu
6aratema ipmamu: «TOP», «Arpocenmarny, «Camny, « AnMaszy TOIIO.

®ipma PETKUS BuroroBnsie mueBmatuudi cronu cepii G ta KD, xotpi
CIIyXaTh JJIi COPTYBaHHS CHUPOBWHH, 3JIEKHO BIJ TUTOMOI Bard YacTHUHOK, 1
3aCTOCOBYIOTHCSA JiJIs 0OpOOKM HACIHHEBOTO MaTepiaity 3JIaKOBUX KYJIbTYP, KYKYPY/I3H,
IpiOHOTO HACIHHS, 0000BUX 1 OJIMHUX KYJIBTYp, HACIHHS TPaB.

[THeBMaTUUHI CTOJIM CKJIAAAIOThCS 3 acHipaliifHoi CUCTEMU Ta BIOpocToja 3
CITYACTOIO TMOBITPONPOHUKHOI TUIOIIMHOK. 3EpHOBUM Matepian Oe3nepepBHO
MOJAEThCA Ha poOOYYy CITYACTY IMOBEPXHIO BIOPOCTONY Tak, 100 MOBEpxHs Oyiia
MOBHICTIO MOKPHUTa IIapoM MaTepiamy. Yepe3 OTBOpPHU MJIOMIMHHU CTOJIA TOAAETHCS
PIBHOMIPHUHM MOTIK MOBITPS Y BEPTUKAIbHOMY HampsaAMKy. Il 1i€r0 moBITpsTHOTO
MOTOKY 3E€pHOBUN Marepiaji, SKUH 3HaXOAWTHCS Ha CTOJI, PO3IIAPOBYETHCS HA
JEKUIbKa TOPU30HTI 3 PpI3HUMHM TNHTOMHMH MacaMu 3€pHHH. B pesynbrari
KOJIMBAJILHOTO PYXY CTOJa BaK4i 36pHUHU MEPEMIIIAIOTHCS 10 PO3TAIIOBAHUX BHIIIEC
BHUXOJIB, a JIETKI YaCTUHKHA — JI0 HIDKYE PO3TAIIOBAHMX BUXOMIB. [ MOCATHEHHS
TOYHOTO PO3MOJITY PI3HHX MarepiamiB 3a0e3lneueHa MOXKIUBICTh IUIABHOTO
HaJIAIITYBaHHS [10/1a4ul MaTepialy, HaXUly MOBEPXHI 1 YaCTOTHU KOJIUBaHb CTOJIA.
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binopycbka kommanis «3epHo BY Ouuctka» A monepesHboro OYHUIICHHS
3epHa npornonye cenaparop CBII-70. Ilig yac BUKOHAHHS TEXHOJOTTYHOTO MPOIECY
36pHOBUN BOpPOX HAIXOAUTh Yy MpUHAMalIbHy KaMepy, B SKId PIBHOMIPHO
PO3MOAUIAETHCS MO MIMPHHI CerapaTopa 1 MOIA€ThC Ha PEIITHY CUCTEMY OUYHUIIICHHS,
sIKa BIJIIIJISE BiJl TOTOKY 3€pHA BEJIMKI JOMIIIKHA: COJIOMY, KOJIOCKH TOIIO. 3€pHOBUI
MaTepiai, SKUl TMpocunaBcs 4Yepe3 CHUTO Ha MIJI0H, MEPEMIIIAEThCS y KaHal
acripaniiHoi kaMepu 1 CaMOIUIMBOM y THEBMOKaHaJl acmipaliii. BucxigHuil moTik
MOBITPSI BUHOCHUTH JIETK1 JOMIIIKH (JIETKE KOJIOCCs, HACIHHS Oyp’siHIB, HEOOPOSIKICHE
HACIHHS TOIT0) B KaMEPy OC1TaHHS.

3acToCcyBaHHS PI3HMX THUIIIB MEXaHIYHUX, IMTHEBMAaTUYHUX Ta KOMOIHOBaHUX
3epHOCOPTYBATBHHUX MAIIUH J03BOJISIE JOOPOTHO PO3AUIUTH 3€pHO 3a HOTO pO3MipamH,
Macoro, mapycHicTio Tomno. [IpoTe Taki MammHM HE 3/aTHI BimiOpaTH BiJ 3€PHOBOTO
Marepiajly 3€pHUHH, IMOIIKOJKEHI TpUOKOM Ta 1HMMMHU XBopoOamu. IlomikomxkeHi
XBOpOoOamMu 3€pHUHM 3a3BHYail BIJIPI3HSIOTHCSA BIJl 30pPOBUX 3a KoJbopoM. Jliis
BIJUTIJICHHSI XBOPUX 3€PHUH 3apyOikH1 PipMH MPOMOHYIOTH (POoTOCEnapaTopH, TaKoXK
iX Ha3UBaIOTh (DOTOENIEKTPOHHI cenapaTopu, a00 ONTUYHI COPTYBAJIbHUKH.

doTtocenapaTop 3epHa 3JaTHUIA MPOBECTU PO3IICHHS 3€pHOBOI CyMiln 3a
KOJIBOPOM, CTPYKTYpOI0, GopMOI0 1 po3mipamMu. BoHU MOXYTh BIJJIUISTH BiJl 3€pHA
qy>KOP1IHI 1 TOApiOHEH] YaCTHHM Ta HEIOCTUTJI, MIATHIII, 311ICOBaHI 3epHa, IOMIIIKH
HaciHHA Oyp’sHIB Tomlo. 3a iH(OpMalli€l0 BUPOOHUKIB TEXHIKH, (OTOCemapaTop
3MI1CHIOE 11eaJIbHE OUMILICHHS 3€pHA Bl IPIOHOTO CMITTS, BUAAIISAE 3€pHA 3 TPUOKOM,
KOMax Ta iHmI goMimkn 3 edekTuBHIcTIO 99,9-100%. Ha choromni oTocenaparopu
MIPEACTABIICHI PI3HUMH MOJIECIIIMHU 11| TOPrOBUMHU MapKaMu 0araTb0X KOMIIaHI{ CBITY.
[Tonpu Te, M0 B KOHCTPYKIII (POTOENEKTPOHHUX CEMAPATOPIB 3aCTOCOBYIOTHCA
Cy4yacHl 1HHOBAI[li{HI TEXHOJOrli Yy Taiy3l (OTOEIEKTPOHIKM, MHEBMOMEXaHIKH,
ONTHKM TOHIO, B LUIOMY X (hoTocemaparop € JOCHTh NPOCTUNA B EKCIUTyaTalli,
KOMITAKTHUM Ta yHIBEPCAIbHHM, 10 JO3BOJSE COPTYBAaTH BEIMKHUH CIHEKTP
PI3HOMAaHITHHUX MTPOJIYKTIB.

VIIK 631.35
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OnauM 3 HaWOUIBIIMX (HIHAHCOBO MPHU-BAOJIMBUX BHIIIB MISITBHOCTI Cy4aCHOTO
CLIIBTOCIIBUPOOHMKA € BUPOOHUIITBO Ta peatizallii Hacinus. [1{opiuHo y Hammiif qepskaBi
Ha TI0CIB 3ePHOBUX Ta TEXHIYHUX KYJIbTYP BUTPAYAETHCS TOHA 3,5 MITH. TOH HACIHHS,
o ckianae 8-10 BiICOTKIB BaJOBOTO 300py 3€pHA.

Huzbka sKicTh BITYM3HAHOTO MOCIBHOIO MaTepially OOyMOBJ€HA 3HAYHUM
TpaBMyBaHHSM HACIHHS Mpu 30MpaHHI Ta HOTO MEPBUHHINA 00poOIIi, 110 BIUTMBAE HA
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HOro CXOXKICTh. 32 TAKMX YMOB HOpMa BHUCIBY 1HO/1 30UTbIIYy€eThCS Ha 20-25 BiICOTKIB
y TOpIBHSHHI 3 €BPONEHCHKUMHU KpaiHaMu. BUKOpHCTaHHS B SKOCTI IOCIBHOTO
MaTepialy TpaBMOBAHOI'O HACIHHS MPHU3BOJUTH JI0 BTPAT BPOXKAlO 3 PO3PAXyHKY Ha
oauH rextap: 0,5 T xwuta, 0,3 T sporo ssumenro, 0,2 T nimeHwurl spoi, 0,6 T BiBca, 0,8 T
kykypym3u. Ilpu upomy koxsi 10% TpaBMOBaHMX HACIHHMH, SK MallOyTHBOIO
MIOCIBHOTO MaTepiaiy, 3HUKYIOTh BpOXKalHICTh y cepennbomy Ha 0,1 T 1 ra [2, 3].

Bucokuii cTtyniHp TpaBMyBaHHS HACiHHS NMpH HOro 30MpaHHI Ta MEPBUHHIN
00poOIIi € O/IHIEIO 3 IPUYUH, SIKI IEPEIIKOIKAIOTh HOTO MPOCYBAHHIO HA €BPOMNEIHCHKI
Ta CBITOBI pUHKHU.

OTpuMaHHS YUCTOTO 3€pHa BiJ KoMOaifHa, ske He MOoTpedye 10JAaTKOBOTO
OYMIIEHHS — 1€ OJTHA 13 BUMOT JI0 Cy9acHHX KOMOaifHiB. YncToTa OyHKEpHOTO 3epHA
noBuHHA OyTH HEe MeHIe 98 %, a npobinene 3epHO He Oinbie 1 %. Tomy 3HauHa yBara
B HOBHX KOMOaifHaX MPUALIAETHCS YIOCKOHAJICHHIO SIK CAMUX CHCTEM OYUCTKH 3€pHA,
TakK 13ac001B KOHTPOJIIO 1 ONITUMI3aIlil HAJAIITYBaHb JJIsI OTPUMAaHHS 3aJ]aH01 YUCTOTH
3epHa. [IpoTe muTaHHSIM TpaBMyBaHHS HACIHHS MpU HOro 30MpaHHI Ta MEPBUHHIN
00poOI1l, a TaKOXX OIHIII HOTO IOCIBHUX BJIACTHBOCTEH HEAOCTATHHO MPHILICHO
yBarw.

[TinBumeHHs e(peKTUBHOCTI TEXHOJOTIUHUX IMPOIIECIB BUPOOHHUIITBA 3€PHOBHX
KyJbTYp 3aBJSIKA JOCIHI/KEHHIO TpPaBMyBaHHsS HACiHHS KOMOaiHaAMH 3 PI3HUMH
TEXHOJIOTIYHUMU CXeMaMu OOMOJIOTY 3a yMOB iX BHKOPUCTAHHS Ha 30HMpaHHI
36pHOBUX Ha HaciHHA. YacTka 3epeH 3 MakpOoTpaBMyBaHHs (IpoOJeHe, CILIIOIICHE 1
3/IaBJICHE 3 TOMIKOKCHUM 3apOJAKOM a00 BIJOKPEMJICHOIO YAaCTHHOIO 3EPHUHH)
cknagae 0mu3bko 3-5%. KUIbKICTB e 3epeH 3 MIKPOTPaBMYBaHHSAMHM (ITOUIKOKEHA
000JI0HKa, TPUXOBaH1 BHYTPILIHI Je()EKTH — MOAPANHUHH, BM'STUHHU, TPIIUHH, TOLLIO)
nocsirae pisusa 50-80 % 1 Ounibiie.

TpaBmyBaHHsI 3epHa 3a OOMOJIOUYBaHHA, cemapauii 1 TpPaHCIOPTYBAHHS
Bu3HavaeTbes 3rimHo 3 JICTY 4138-2002. “HaciHHS CUTbCHKOT'OCTOAPCHKUX
KyJIbTYp. MeTou BU3Ha4YaHHS SIKOCTI” 1 3aJICKUTD Bij 0araThb0X YMHHHKIB.

J1o HUX BiZHOCSTB:

1) ¢i3uko-MexaHiuyHi  BJACTHBOCTI  TEXHOJOTIYHOTO  MaTepiany,  SKdH
00pOoOJISETHCA MOJIOTAPKOIO, IO BU3HAYAIOTHCA BOJIOTICTIO 3€pHA 1 HE 3€PHOBOI
YaCTUHH, CITIBBIIHOIICHHSIM Macu 3epHa 1 cojioMu, ¢opMor0 1 OyIOBOIO 3EPHIBKH,
COPTOBUMHU OCOOJMBOCTSIMU Ta THIIMMH BIACTHBOCTSIIMU;

2) (aktopu, IO TOB’S3aHI 3 KOHCTPYKIIEH 3epHO30MpaIbHUX MAalIHH Ta
oOnagHaHHS 7S MICHsI30MpalibHOI OOpOOKHM 3epHa (THUIM Ta MapameTpu poOodMX
OprasiB, iX KOMIIOHOBKA);

3) TEXHOJIOTIYHI PETyJIIOBaHHS 1 PEKUM pOOOTH OCHOBHHUX MEXaHI3MiB
KoMOaiiHa, OCOOJIMBO MOJOTUIILHO-CENapyloyoro MpUCTPoI0 (YacToTa OOepTaHHSA
OapabaHa, MOJIOTUJIBHI 3a30PH, T10/1a4a);

4) TeXHIYHW CTaH JeTajel (3HoC OMYIB, MJIAHOK, IITHEKIB, CKPEOKIB TOIIIO).

Ha crtynine TpaBMyBaHHS 3epHa 3a OOMOJIOTY BIUIMBAIOTh BUJIOBI, COPTOBI
0COOJIMBOCTI, BpPOXKAMHICTD KYyJIbTYpH. 31 30UIBLICHHSIM BOJIOTOCTI KIJIBKICTh
ApoOJIEHOTO 3epHa 3HUKYETHCS, @ PO3ILTIOIIEHOTO 1 MIKPOIOIIKOKEHOr 0 3pocTae. Ha
TpaBMyBaHHS BIUTUBAIOTh PO3MipH, OyJ0Ba 3€peH, HANPSIMOK IOJadi KOJOCCS B
MOJIOTHJIBHUH arapar TOILIO.
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[Ipu BuOOpI ONTHMAaNbHUX MapaMmeTpiB POOOTH MOJOTHIBHOTO amaparty, 3a
YyMOBH MIHIMYMYy BTpaT HACiHHS, IPH MIHIMaJIbHOMY HMOro TpaBMYyBaHHI, CIiJ
BiJIlaBaTH TIepeBary 3MEHIICHHIO 3a30piB MDK 0OapabaHoM Ta JCKOI Tieper
30UTBIIEHHSIM 4YacTOTH oOepTaHHs OapabaHa. BcTaHOBIEHO, 1O HEJIOBAHTAKEHHS
MosioTapku komOaiiHa Ha 30-40 % Bene 10 MIABUINECHHS PIBHS MIKPOMOIIKOKCHb
HaciHHA Ha 2-5 %.

PoGoTta xombaitHa 13 IITY4HO IEepEeBaHTAXEHUM OYHKEpPOM IPHU3BOAUTH 10
3017IbIICHHS PiBHS TpaBMyBaHHSI HaciHHA Ha 5-10 %, a B okpemux Bunaakax 10 40%,
MOPIBHSIHO 3 HE3aITOBHEHHM.

3a pe3ynpTaTaMH MPOBEACHUX TOCIIPKEHb BCTAHOBJICHO: Y MOJOTUILHOMY
amapati akciaJlbHO-pOTOPHOTO THUIy 30UIBLICHHS YacTOTH OOEpTaHHS pOTOpa BiJ
520 x8 g0 810 xB™ MPU3BOAMTE 0 BiANOBIHOrO 3pOCTAHHS TPABMYBAHHS HACIHHS
Big 25-30 % mo 45-50 %; y mMonotwibHOMY amapari 0apaOaHHO-IEKOBOTO THITY
301IbIIEHHs 9acTOTH obepTanHs Gapabany Bix 700-760 xB* o 820 xB™ npusBoauTH
710 BIITIOB1THOTO 3pOCTaHHs TpaBMyBaHHs HaciHHA Bia 37-38 % no 41-44 %.

HenoanTtaxxeHHs Monorapku kombaitHa Ha 30-40 % Bene /10 3pocTaHHs PiBHS
TpaBMyBaHHS HaciHHs Ha 2-5 %.

3 METOI0 3MEHIICHHS PiBHS TPaBMYBaHHS Ta TMOIIKOKEHHS HACIHHS MPU KOTO
30UpaHHl JOUUIBHO MepeadayuTd  PO3POOJICHHS  BITUM3HSHOTO  HACIHHEBO-
CEJICKIIMHOTO 3epHO30MPaIbHOrO KOMOaiiHa.

YK 631.356.2
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Jlnst mpoBeJieHHST €KCIIEPUMEHTAIbHUX JIOCHIKEHb PO3pOo0JIeHa YyCTaHOBKA
MTHEMO-MEXAHIYHOTO TPAHCIOPTEpa 3 TIHKUBICHHAM TPAHCIIOPTHOTO TOTOKY
ctpymeHeM moBiTps [1-3], sika 300pakeHa Ha puc. 1. i BU3HAYCHHS peaJbHUX
CWJIOBMX TMapaMeTpiB MpOLECYy TPAHCIOPTYBAHHS CHUIIKMX MaTepialiB  MpU
EKCIIEPUMEHTAIILHUX JIOCTI/DKCHHSIX BHKOPHUCTOBYBAJIM YaCTOTHUH TIEPETBOPIOBAY
«Altivar-71» 3 nporpamuum 3a6e3nedeHHssM Power Suite v.2.5.0. Cuctrema Altivar 71
npueaHaHa 10 Mepexi Ta g0 komm'rotepa [4, 5]. Ilpu BcTaHOBICHHI HEOOXITHOT
4acTOTH OOEpTaHHS 3a JOMOMOIOI KOMII'oTepa uepe3 cucremy Altivar 71
BiIOYBAaEThCS TIEepeaadya KOMAaHIU Ha €JIEKTPOJABUTYH 1 BiH MOYMHAE OOEpTAaTU Ball
IITHEKOBOT'0 KUBUIIbHUKA 31 BCTAHOBJICHUMHU MapameTpamu [6, 7].

3MIHIOIOYH TI YM 1HII MapaMeTpy MOXHA BCTAHOBHUTH BIUIMB Ha 3HAYCHHS
KPYTHOTO MOMEHTY U Ta OTY>KHOCTI 1BUTYHa N B 3a51€:KHOCTI BiJl 4aCTOTH 00EepTaHHS
pobodoro oprany N mMpu MOro MepeBaHTAXEHHI, Ta BIAMOBIAHO MOYATKy 3BOPOTHOTO
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BIJIBEICHHSI IILIIIBOBOTO BAJIy 3 TBUHTOBUM J>KMBWJIBHHKOM IS TOJA4l TOBITPS 13
ITHEeBMOCUCTEMH. TakoX OTpUMaHi JaHl € BUXIAHUMU IS BHOOPY >KOPCTKOCTI
pY>KHHH.
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Puc. 1. CxeMa ycTaHOBKM ITHEBMO-IITHEKOBOT'O TPAHCIIOPTEPA 3 MIIHKUBICHHIM
MOTOKY MaTepialy CTpyMeHsMH TMOoBiTpsi: 1 — kommiotep; 2 — «Altivar-71»;

3 — IMHEBMOpPO3MOIIIbHUK; 4 — OyHKep; 5 — KOpHyC XUBWJIbHHMKA; 6 — IIHEKOBHIA
KUBWIbHUK; 7 — THYYKUN TPaHCIIOPTHUH pyKaB; 8 — KoMIIpecop.

3a pe3ynbTaTaMd EKCHEPUMEHTAIBHUX JOCIHIKEHb MMOOYy0BaH1 TpadivHi
3aJIEKHOCT1 3yCHIIJISl TIEPEMIIIICHHS] BAHTAXKY BiJl TUCKY MOBITPs (pUC. 2) Ta 3yCHUIUIS
NEePEeMIIICHHS PI3HUX CUIIKUX MaTepiaiiB BiJ iX 00’€My MpHU CTaJIOMYy THUCKY MOJjaul
nositpst { = 0,6 MIla (puc. 3).
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Puc. 2. T'padiuni 3anexxHOCTI Puc. 3. TI'padiuni 3aiexHOCTI

3yCUJUIA TIEPEMIIICHHS BAaHTAXYy B 3YCUJUIS TIEpPEMIIICHHS MaTepially Ha

TUCKY TOBITps: 1 — MIIEHUIIS; 2 — TUpCA; OJHOMY MOTOHHOMY MeTpi Fy Big 00’ eMy

3 — BUCIBKHU V cunkoro martepiany: | — mnieHus;
2 — THpca; 3 — BUCIBKH.
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[3 rpadikiB BCTAaHOBIEHO, WO 3YCWILIS, SIKE BUTPAYAETbCS Ha MPOLEC
TPAHCIIOPTYBaHHS CUIIKHUX MaTepiaiiB 3MEHIIYEThCS MPU 3pOCTaHHI TUCKY IMOBITPS B
ITHEBMOCHCTEMI. KOHBeepa.
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BaxnuBoro moTpeboro arpapHoro Oi3HECY CBOTOJEHHS € PO3BHTOK
1H(MOpMAIIHHUX TEXHOJIOTIN K y BUPOOHUYHUX, TaK 1 aIMIHICTPAaTUBHUX IPOIlecax Ha
CUTbCHKOTOCTIONAPCHKUX ~ MiAmpueMcTBax. I[limBuieHHs posi  iH(GOpMaIIHHIX
TEXHOJIOTIM Ta iHpopMamiiiHOro 3abe3nedeHHs MOKJIuKaHe 3abe3mneuyBaTH
ONTHUMAJIbHY aJanTallifo [0 JAWHAMIYHHX 3MIH CEPEIOBUINA TOCIOJAaPIOBAHHS.

50



Oysamonasaasmt: 3 yRzoamesgs3 o8 i &g 03an®yRe00cung 3fe aedssto YIOR 3380

Bagooadaymyoseaya dRd) di eaeg) @somEZ sd3Rpao

Ck1aioBOI0 IIHOTO TIPOIIECY € BCeOIUHE yMOCKOHANEHHS OOJIKOBO-aHAIITUIHOTO
3a0€e3ne4eHHs arpapHuX MiITPUEMCTB.

ArpapHi MiANPUEMCTBA MalOTh TaKy XapaKTepHY OCOOJIUBICTh, SIK CE30HHUUN
XapakTep BUPOOHUIITBA, 30KpEMa Y BUPOIIYBaHHI 3¢€pHOBUX Ta BUPOOHUIITBI MOJIOKA.
Takuii mTOAL yTBOPIOE HEPIBHOMIPHUM pO3MOJILT BHUTPAT Ta HECHCTEMaTHYHE
OTpUMAaHHS JI0XO/IIB, @ TAKOXK MOCTIHHI 3MIHH Y KIJILKOCT1 IIPAIliBHUKIB 1, BIIMOBIIHO,
y po3mipi GoHAY OIUIaTH IXHBOI Mpalll Ta HapaxyBaHb Ha Takui Qonm. Yci mi
0COONMBOCTI J0/1al0Th OlNblIe omepanid Ta OuTblle AUISHOK JUIS TEPEBIPKU
(dopMyBaHHs BUTpAT uu (HIHAHCOBUX PE3yJIbTATIB.

XapakTepHUM JIsi CUIbCHKOTOCIIOAAPCHKOTO BHUPOOHUIITBA € (HOpPMYBaHHS
co0iBapTOCTI BUPOOICHOT MPOMYKIii Ta IiHM ii peami3aliii Bxe micas (HaKTUIHOTO
300py BpOXkaro, IO CHOPUYUHSE CKIAJHOCTI Y CKIQJaHHI CEPEAHBOCTPOKOBUX Ta
JOBIOCTPOKOBHUX IUIAHIB, TOOTO HEraTUBHO BIUIMBA€ HA TOYHICTh PO3pPaxyHKy Ta
OI[IHKYA €KOHOMIYHOTO MOTEHIIAy MiANMPUEMCTBA MalOyTHIX MEPIO/IiB.

I3 30upaHHsIM Bpokaro Ha BETUKHUX Ta BIJJAJICHUX MOJSX MOB’s3aHa HACTYIHA
OCOOJIMBICTh — HASIBHICTh ONMEPATUBHOIO OOJIIKY MPHU 30MpaHHI Ta MEPBUHHIN OINHII
BpPO’Kal0 Ta KOHTPOJIb IiJl Yac Ta MICJs TPAHCHOPTYBaHHS MPOAYKII y Micus ii
MOCTIMHOTO 30€epiraHHs Yu peaizaiii.

ToOto 00mikoBe 3a0e3MeueHHs Ha MOJIi Ta KOHTPOJIBHI ONeparlii Ha ejaeBaTopax
TAaKOX  30UIBIIYIOTh  HAaBaHTAXEHHS  HAa  OOJIKOBO-aHAJTITUYHHM  amapar
CLIBCHKOTOCTIOAAPCHKOTO MiAIMpUeEMCTBa (TaldI. 1).

v OB dzd yw

Bruius ranmyzeBux 0co0JMBOCTEH Ha CKJIaI0B1 00IIKOBO-aHAIITHYHE 3a0€3MeYeHHS
KOMITOHEHT €KOHOMIYHOI'O MOTEHI1a]Ty CLIIbCHKOTOCIOAPCHKHUX M1JIPHUEMCTB.

l'anyseBa . .
Y3¢] OG6ikoBe 3a0e3neYeHHs AHayliTH4YHE 3a0e3neYeHHS
0COOJIHMBICTh
['eorpadiune :
. . . | CKnamHiCTh BUKOHAHHSI
PO3MIIIIEHHS VYckinagHeHuid  onepaTuBHUM . :
: aHamizy €(EeKTUBHOCTI
BUPOOHUUUX 301p IEPBUHHUX JTAHUX : :
. BiJITaJICHUX JTIJITHOK
MOTYXHOCTEH
Hacuuennit poLec . :
. . . Heonmumansuuit aHam3
Bucoxwnii CTYMIHb | OFOIKETYBaHHS, 00Ky
- CTPYKTYpH  BUPOOHUIITBA,
mudepeHItiarii BUTpaT Ta  (popmMyBaHHSA :
: . : . | peHTa0eNbHICTh  OKPEMOTO
KIHIICBOTO TIPOAYKTY | COOiBapTOCTI OJIMHHIII
BUJTY TIPOAYKIII1
TIPOJTYKITii
VYcknanHaeTbes TUIaHYBaHHS | YCKJIAIHCHHS BU3HAYCHHS
. .| oOJiKy BUTpAT HA YTPUMAaHHS | PiBHS E€KOHOMIYHOTO
3a1eXKHICTh BIT | . . : .
IPHPOTHOLO O10JIOTIYHMX  aKTUBIB  Ta | MOTEHIlAJly Ta  TOYKHU
cg SHOBHma 00paxyHOK Map>KWHAJIBLHOTO | ONTUMAJIBHOI EKOHOMIYHOI
P JOXOAY  MIANPUEMCTBA B | MOTY>KHOCTI B KOHKPETHHM
KIHI[l BUPOOHUYOTO UKITY. | MEPI0JI Yacy.
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) OO0uikoBe 3a0e3neYeHHS AHamiTHYHE 320€3[eYECHHS
0COOJIUBICTH

binbiie oneparriii Ta OiabIe

HepiBHOMIpHUIT ~ po3momin | . :
OUISHOK AN aHawizy

Ce3oHHMI XapakTep
BUTpPAT Ta HECHUCTEMaTU4YHE

BUPOOHUIITBA : OpMyBaHHS BHUTpaT 4H
P OTPUMAaHHsI I0XO/11B (b.p Y pat.
(hiHAHCOBHX pE3yJIbTATIB
dopmyBaHHs .
: . . . | [TormxkeHa TOUYHICTh
co01BapTOCTI CkrmagHocTi 'y  CKIaJaHHI )
. pPO3paxyHKy Ta  OLIHKH
BUPOOJIECHOT CEepPEAHBOCTPOKOBUX Ta : :
PR . €KOHOMIYHOI0 IOTEHIaly
OPOAYKIII Ta IX LIHM | JOBIOCTPOKOBHX IUIAHIB . . :
S OiANpUEMCTBA  MaHOyTHIX
peasi3ariii .
nepiofiB
nocTPakTym

OnepaTuBHUN 00K
npu  30MpaHHI Ta
TIePBUHHII OLIIHI
BpO’Kar0 Ta KOHTPOJIb

KonTpoapHo-aHamiTH4HI
OO6unikoBe 3a0e3MeUeHHs Ha | omepalii Ha elieBaropax

; : oJTi 30UTBIIYIOTH | MIABUILYIOTh HABAHTAKEHHS
Mg dYac Ta ICIsA : ) :
HABAHTAKECHHS Ha | IPaIliBHUKIB 00J11KOBO-
TPaHCTIOPTYBAHHS : : : .
. ... | IPAI[IBHUKIB, 111(0) HE | aHATITUYHUM amapar
MPOIYKINIi y Miciis ii . . :
S CHEIaTi3yI0ThCS Ha O0JIIKY | CUIbCHKOTOCIIOAAPCHKOTO
MOCTIMHOTO :
: H1ITPUEMCTBA
30epiranHs qu
peaizariii.

[ Y J t6 jaslEd@crka po3poOka.

[lincymoByrouM TIPOBENIEHY CHCTEMATH3AIlll0 Taly3eBUX OCOOJIMBOCTEM
MIIPUEMCTB CLIIBCHKOTOCTIONAPCHKOTO BUPOOHMIITBA, OYJI0 BU3HAUYEHO YHHHHUKHU
BIUIMBY LHUX OCOOJMBOCTEH Ha Mpolec OOJIKOBO-aHATITUYHOTO 3a0€3MEeUEHHs Ta
OOTpYHTOBAaHO  HamNpsIMKH  TMOCWJIGHHS  Opradizaimii  0O0JIKOBO-aHAJIITUYHOTO
3a0€3MEeUCHHsS] yIPaBIiHHS EKOHOMIYHUM TMOTEHIAaJIOM ClLIbChKOTOCIOAAPCHKOTO
MIIITPUEMCTBA.

basyrounch Ha pi3HUX KOHIENTYaJbHUX MiAXOJaX JO0 BH3HAUCHHS Ta
OCMUCJICHHSI OOJIIKOBO-aHAJTITUYHOTO 3a0€3MEUCHHS] EKOHOMIYHOTO TMOTEHIIATy
CLITbCBKOTOCIIOIAPCHKOTO MIAMPUEMCTBA, BU3HAYMMO BJIACTHUBOCTI JOCHIIXYBaHOT
cuctemMu. Tak, O0O0JIKOBO-aHATUYHE 3a0€3MEUEHHS € YacTHHOIO €JUHOIr0
1H(MOPMAIITHOTO CepeIOBHINA, B IKOMY (DYHKITIOHYE ITAMPUEMCTBO, IO CKJIAIa€ThCs
3 00JIKOBOTO 3a0e3leueHHs], AaHaJIITHYHOTO 3a0e3leueHHs Ta CHELiaJbHOro
iH(dopmariitnoro 3abe3nedeHHs. OOKOBO-aHANITUYHE 3a0€3MEUYCHHS B SKOCTI
CKJIaZI0BOi 1H(OpMAIIHHOTO 3a0e3MeUeHHsT YIPaBIiHHS MAMPUEMCTBOM, JIOMIOMArae
BUPINTYBaTH YMPABIIHCHKI 3a7adi, HANAOUM BIATOBIIAIBHUM 0C00aM KOMILJIEKC
iH(dopMalii moa0 nepediry rocnofgapchbKux MPOLECiB Ta PEe3yJNbTaTH KOHTAKTIB 13
y4aCHUKAMH Ta MapTHEPAMH 3 30BHIITHLOrO cepenoBuiia [3, ¢. 64].

Cnucok nitepatypu

1. 1 L &8 BsO (27). CyrHiCTh 1 KOHIENTyajbHI 3acagu (popMyBaHHs

€KOHOMIYHOi TMOTY>KHOCTI B CHCTEMI TOKa3HHUKIB OYyXTraJITepChKOro OOJIIKY
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1 O~ Otgykzd

1 0y’ 5dz0dz dzd 2 wAkAbg sy PkE® tcdats’

CydacHuil eTam pO3BUTKY TMEPEAOBUX KpaiH CBITY XapaKTepHU3YEThCS
BUCOKOTEXHOJIOTIYHUM arpapHUM BHUPOOHHUIITBOM IpPH JIOCTaTHRO BUCOKOMY pIiBHI
Horo 3a0e3medyeHHss OCHOBHUMHU BUPOOHMYMMHU 3acobamu. CBo€4acHE OHOBJICHHS
OCHOBHHUX T€XHIUYHUX 3aC001B, 001aJHAHHS, CLIIbCLKOTOCIIOAAPCHKUX MAIIMH rapaHTye
cTivikuii ekoHoMiuHui po3BuToK AIIK. JlocTaTHe, 110 BIAMOBI A€ Cy9aCHUM BUMOTaM
TEeXHIKO-TEXHOJIOTIUHE 3a0€3MEeUCHHS CIITCHKOTO TOCTOIApCTBa CIPHSE 3POCTAHHIO
(G1HaHCOBO-€KOHOMIYHMX  TOKa3HUKIB Ta  PIBHIO KOHKYPEHTOCIPOMOKHOCTI
BITUYM3HSIHUX arpapiiB. [IpoTe B VYkpaiHi 3anumiaeTbcsi HEBUPIIIEHOI MpodiieMa
TEXHIKO-TEXHOJIOTTYHOTO OHOBJICHHSI CIITLCHKOTOCTIONAPCHKOTO BUPOOHUIITBA 3 IT1JIOTO
psny cy0’€KTUBHUX Ta 00’ €KTUBHHUX MPHUYUH, SIK1 MOTPEOYIOTh BUSBJICHHS 1 MOIIYKY
NUIAX1B 1X YCYHEHHS.

Ha cporomHi 3ajMiIaeThbcsi BUCOKOK  TMUTOMAa  EHEPrOEMHICTH  Ta
METaJIOMICTKICTh BUPOOHHUITBA ClIbCHKOTOCIOAAPCHKOT MPOAYKIII y MOPIBHSAHHI 3
MPOBITHUMH KpaiHaMH CBITY; HEAOCTaTHHO CHCTEMATHU30BaHI MPOMO3HUIIIl 1100
HEBIJIKJIAHUX 3aXO0JIB JEp>KaBHOI MIJATPUMKH BIPOBAKEHHSA MPIOPUTETHUX
TEXHOJIOT1M Ta TEXHIYHUX 3ac001B; BIJCYTHS CTpATErisi CTUMYJIIOBAHHS 1HBECTULIIA Y
PO3BUTOK BITUM3HSHOTO MAIIMHOOYAYBaHHS IJi arpoNpOMHUCIOBOTO KOMIUICKCY;
noTpedyIoTh HAyKOBOI'O O6I‘pyHTYBaHH}I MEXaHI3MH MiJATPUMKA CTBOPEHHS Ta
(byHKuloHyBaHHﬂ TEXHOJIOTIYHUX 1  TEXHIKO-CEPBICHUX o6cnyr013y}oq1/1x
KOOTIEPATHUBIB; HE OOTPYHTOBAaHI €KOHOMIYHO CTIHKI JpKepena (IHaHCOBOI MiATPUMKH
TEXHIKO-TEXHOJOTIYHOTO  OHOBJICHHS  CUIHCHKOTOCIOAAPCHKOTO  BUPOOHUIITBA;
MOTPeOYIOTh TMOJANBIIOTO PO3BUTKY (OPMH 1 MEXaHI3MHU JEP>KaBHOTO CIPHUSHHS
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TEXHIKO-T€XHOJIOTTYHOMY OHOBJIEHHIO Ta IHHOBAIIITHOMY PO3BHUTKY
arponpoOMHUCIOBOTO BUPOOHUIITBA.

BupimanbHy pojb y pO3BUTKY Ta MNPUOYTKOBOCTI arpapHOTO CEKTOpY
€KOHOMIKM BIJIrpaloTh HAABHICTh W OpraHiyHa €JIHICTh KamiTaay — 3eMeIbHUX
pecypciB, 3ac00iB 1 MpeaMeTIB mpaili, poOo4oi CHIIM Ta MIANPUEMHHUILITBA. 3HAUUMUM
00OB’SI3KOBUM  €JIE€MEHTOM CLIbCHKOTOCIOJAPChKOrO0 BUPOOHHUIITBA € OCHOBHI
BUPOOHWY1 3aco0u. Bim iX SKICHOrO cTaHy Ta CTPYKTYpPHOTO CKJIaay, PIiBHSA
KamiTaJOOCHAIIEHOCTI  YTiAb 1  KamiTaJoo30pO€HOCTI  mpami  3aleXHTb
PE3YNBTATUBHICTH TOCTIONAPCHKOT AISUTBHOCTI, PO3BUTOK CUTHCHKOTO MiAMPUEMCTBA Ta
CLIbCHKOTOCTIOAAPCHKOI Tally3l B wLioMy. HuHI KIJIBKICHI Ta SKICHI MapameTpu
OCHOBHUX BHPOOHHUYMX 3aC00IB CLIBCHKOTOCIIOAAPCHKUX MIANPUEMCTB YKpaiHU HE
CIPHSIOTh BUCOKMM KOHKYPEHTHUM TO3HIIISIM BITYM3HSIHHUX arpapiiB, Mmepil 3a Bce
cepeaHiX Ta Majaux GopM rocrnogaproBaHHs Ha CEJl.

Y IoCHiJKEHUX CEepelHbOCTATUCTUYHHMX rocmojapcTBax Himeyunnu 3
1o110HO10 10 YKpaiHu BUPOOHUUOIO CTIeIiai3alli€lo Ta KOHIIEHTPAII€l0 BUPOOHHUIITBA
Ha 1 Tra CUIBCHKOTOCIOAAPCHKUX YTi/ib Tpumaaae B 9,4 paza OuIblle MalluH Ta
oOnagHaHHS HIK B cepeaHboMy 10 YKpaiHi. PiBeHb TpaHCHOpPTHOTO 3a0e3neueHHs
HIMEILKMX FOCIOIapCTB TakoX Buiie —y 10,4 paza [10].

dakTUYHA OCHAIIEHICTh CUIHCHKOTO IOCIOJapcTBa YKpaiHU B pO3paxyHKY Ha
OJIMHHUIIIO TUIONI 3HAYHO BIJICTA€ MO 1bOMY MOKA3HUKY B pALy 1HIIMX KpaiH. Tak,
craoM Ha | ciuyags 2018 poky BapTicTb OCHOBHHMX 3aco0iB Ha | ra
CUIBCHKOTOCTIOAPCHKUX YT1Ib B YKpaiHi Oyja MEHIIAa MOPIBHAHO 3 aHAJIOTTYHUM
noka3zHukoM y [lompmii — 20,1 pasu, y Benukobpuranii — 25,2 pasu, B Uexii — 25,6
pasu, B Yropuiusi — 31,7, ®@panii — 33,5 pa3u ta B Himeuunni — 88,4 pasu.

3a ocTaHHl 5 pPOKIB BapTICTh OCHOBHUX 3aCO0IB CIJILCHKOTO TOCHOJIapCTBa,
MUCJIMBCTBA Ta HAJIAHHS MOB SI3aHUX 13 HUMHM MOCIYT 3pociia OuTbIl K B 2,4 pasu 13
167,3 no 399,5 mpapa. rpH. Ilpu 11poMy HEOOX1THO TAKOX BIJIMITHTH, III0 OCHOBOIO
3pOCTaHHS KpiM 1HBECTHIIIN, Oynu 1HQIISIIINHI poIiec. 3a 1el mepiojl yacy 3HaYHO
3pOCIIH IIIHU Ha IPOMUCIIOBY MPOAYKIIit0, OyA1BEIbHO-MOHTaXH1 pOOOTH, 110 3B’ A3aHO
3 KypCOM TPHUBHI, IKUI BIaB OB HI’K BTPUYI.

Sxio X NOpIBHIOBATH BAapTICTh OCHOBHUX BHPOOHHYMX 3aCO0IB CLIHCHKOTO
rocrogapcTBa 3 mokasHukaMu 1990 poky Ykpainu B cknami Pagsucekoro Coro3y, To
Bpaka€ CyTTEBA PI3HUILS MDK  TMOKa3HUKaMH, 1[0 OyJId TpPUBEIEHI HaAMU 0
cniBpo3Mipaux — 4014,0 mapa rpH. (umiam 2018 p.) y 1990 poui ta dakTuuHO
obpaxoBanux 399,5 mupa. rpa y 2018 pori, ado B 10 pa3 meHite.

3a BJIaCHUMHU pO3paxyHKamu, peallbHa PpHUHKOBa (CIpaBeiuBa) BapTICTh
OCHOBHHX 3aC001B CLILCHKOTO IOCIOAapCTBA, MUCJIMBCTBA Ta HaJaHHS MOB S3aHUX 13
HUMU TocTyT Ha KiHelb 2018 poky mana 6 cknagatu 923,6 Map. TpH., a00 OUIbLIE SIK
yaBiui Bix naHux JlepkaBHoi ciyxOu cratuctuku — 399,5 mupa. rpH.. 3Biacw,
aMoOpTH3aIliiHl  BiApaxyBaHHSA, IO  BIIOOpaXkalwThcsi y  coOIBapTOCTI
CUTBCHKOTOCTIONAPCHKOT MPOAyKINii ckiamu 0 He 28,7 mipa rpH. (IaHi Aep>KaBHOI
CITyKOM CTAaTUCTUKH ), & peabHy HEOOX1HY BETMYHUHY VISl PO3IIMPEHOTO BIITBOPECHHS
923,6 x 0,07= 64,7 mapa. rpH. ToOTo, y cOOIBapTICTh CLILCHKOTOCTIONAPCHKOT
mpoaykiii y 2018 porri Oyiio He BKIIFOYEHO 10/1aTKOBO 36,0 MuIp.TpH.
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HacnigkoM HEMOOIHKK Tady3eBUX OCHOBHUX 3ac00iB € 3HIBEIhOBaHI
aOCOJIFOTHI Ta BITHOCHI (PIHAHCOBO-EKOHOMIYHI MOKA3HUKH CUIbCHKOTOCTIOIaPChKOT
TISJIBHOCTI, 30KpeMa aMOpPTH3alliiiHI BiapaxyBaHHs, COOIBapTICTh, (PiHAHCOBHIA
pe3yabTar Ta peHTabenbHIcThb. Lle BinOynocs ToMy, mo Oubire 22 pokiB, 1me 3 1996
POKY Y CUIbCHKOTOCTIOaPChKOMY BUPOOHHUIITBI HE MPOBOIMUIIACS 1HAECKCAI[II OCHOBHHUX
3aco0iB. BiACyTHICT, J1€BOi MPAKTUKU TIEPEOIIHKM OCHOBHMX 3aco0iB B
CUIBCHKOTOCTIOAPCHKUX MIAMPUEMCTBAX TMOSICHIOETHCS HEAOJIIKAMH HOPMATHBHO-
MIPaBOBOTO 3a0€3MEUeHHs IhOTO IPOIECY, 30KpeMa O00OB’S3KOBICTIO HE3aJIeKHOI
€KCIIEPTHOT OIIHKKM OCHOBHHX 3aC001B IS 1X MEPEOIiHKN B OOJIIKY.

BaxnuBuM  €KOHOMIYHMM  €JIEMEHTOM, SKHM  BHU3HA4Ya€  TMOKA3HUKHU
PE3YNBTATUBHOCTI arpapHOro BUPOOHUIITBA, € OCHOBHI 3ac00M, 30KpeMa iX BapTiCHI
napameTpu. PeaslbHa BapTiCTh OCHOBHUX 3ac00iB BHU3HA4a€ (DiHAHCOBO-MAMHOBHIMA
CTaH TMIJANPUEMCTBA. BapTicTh OCHOBHMX 3ac00iB y 4YacTUHI aMOPTHU3ALINHUX
BiJ[paXyBaHb € CKJIaJIOBOIO COOIBAPTOCTI CUIBCHKOTOCIOMAPCHKOI MPOAYKIIII, sKa
MO3HAYAETHCS HA 3HAYEHHAX (PIHAHCOBUX PE3YJIbTATIB 1 PEHTAOETHLHOCTI arpapHOro
BUPOOHUIITBA.

Takox MoxkHa BigMmiTUTH, MmO Yy 2018 pori po3mip amMopTH3aLIMHUX
BiJ[paXyBaHb y CUILCBKOMY TOCIOJApCTBI ckiaB 27,9 mupn. rpH, abo 7,0 % Bin
3arajibHOi BapTOCTI OCHOBHHX 3ac00iB. Ile maiixke Ha 50% OiibIle, UMM pIK Ha3aa —
y 2017 pomi O6yno mnumie 19,0 mupa. rpH.. SKiio B3sATH 10 yBaru, 10 MpPOTATOM
2018 poxy Oys10 BBEACHO B 110 HOBUX OCHOBHHUX 3ac00iB Ha 55,1 Mupa. rpH., a BUOYIO
— quiie 28,7 MIpA. TPH., TO CKJIAJIA€ThCsl JIOCUTh MapajoKcalibHa CUTYaIlis 11010
peaIbHOr0 CTaHy BU3HAYEHHSI PUHKOBOI (CIpaBeIMBO1) BApTOCTI OCHOBHUX 3aCc001B,
TaK sIk BUOYBalOTh OCHOBHI 3aC00M, sIKi OOJIIKOBYIOTHCA B IIiHAX iX MpUI0aHHS, a 1e
10-15-20 pokiB ToMy Hazan, abo ¥ crapmie, a TPUA0ABAIOTHCI BOHH BXKE Y
CHOT'OJIHINIHIX I[IHAX.

[Ipn BuU3HAYEHHS HOPMATHBHOI MOTpeOM Oylia BU3HAUEHA pPO3pPaxyHKOBA
BapTICTh OCHOBHHUX 3ac00iB Ha kiHelb 2018 poky, a TakoX OKpPeMO BapTICTh JIs
CLIBCHKOTOCTIOIAPCHKUX MIAMPUEMCTB Ta TOCIIOIAPCTB HACETICHHS. 3arajibHa BapTICTh
JUTst BCiX KaTeropiit rocriogapetB y 2020 pori cknazae 1734,4 mapa.rp, a B 2025 porti
— 22244 mnppa TpH., a 1e BiamoBimHO y 1,9 Ta 2,4 pasu Ouiblie, HDK peasibHa
crpaBeiuBa, a00 pUHKOBA BapTICTh, 110 CKiIanacs Ha KiHelb 2018 poky.

OcHoBHa mpoOsieMa TOJISITa€ B TOMY, IO HAasBHUX OOCSTIB 1HBECTYBaHHS
HEJOCTAaTHbO JUIsl 3a0e3MeuUeHHs HEOOXIJHOI MOJEN BiATBOPEHHS Tally3eBUX
OCHOBHUX BHPOOHMYMX 3aco0iB. 3a0e3Me4yeHICTh CUIbCHKOTO TOCIOIapCTBa
OCHOBHMMH BUPOOHMYMMH 3ac00aMH HE BIAINOBiae moTpedbaM BUpoOHULITBA. Tak, B
2018 poril B ClICHKOTOCIOAAPCHKUX MIANPUEMCTBAX (paKTUYHA HAIBHICTH OCHOBHUX
3aco0iB B pO3paxyHKy Ha 1 ra yriib MOPIBHSHO 3 HOPMATHUBHOIO iX MOTPeOOIo
CTaHOBMJIA JIUIIIE OJIM3BKO 1’ SITOI YaCTUHH.

Curyariis, 10 Cckjiajaca 3 PECYypCHUM 3a0€3MEUYCHHSIM TOCMOAAPCHKUX
dbopMyBaHb, CBITUNTH TIPO MOTPeOy B MOJEpHI3AIll OCHOBHHX 3aC001B, BiTHOBJICHHI
BTPAYCHOT'0 TEXHIYHOTO MOTEHINATy Ta HOT0 MOJANBIIIOMY PO3BUTKY, BIPOBAKEHHI
JOCATHEHb HAayKOBO-TE€XHIYHOTO MPOTPECy Yy BIAMOBIIHOCTI JO CyYaCHUX BHUMOT
KOHKYPEHTOCTIPOMO>KHOTO BUPOOHUIITBA.
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BucHoBku Ta mporo3uirii

Heo0’ekTUBHICTh MOKa3HUKIB JlepKaBHOI CIIY»KOW CTaTHUCTUKH YKpaiH, 1, K
HACJI0K, 1H(pOpMaIliiHOI 0a3u MaKpPOCKOHOMIYHOTO XapakTepy, OOYMOBIIIOIOTH
HEJOCTAaTHIO OOTPYHTOBAHICTh JEPXKABHOI PETYIATOPHOI TMOJITHKKM B YaCTHHI
PO3BUTKY CUTBCHKOTO I'OCIIO/IapCTBA.

Buaciniiok nporo:

- NpUUMAIOThCS (MOXYTh TpUHAMATHCS) HEOO €KTHUBHI PIIIEHHS MO0
JCpKABHOTO  PETyJIIOBaHHS CUIBCHKOTO TOCIOAApCTBA Ta  CHUCTEMH  HOTO
OTIOAATKYBaHHS,

- 3aHIDKYEThCS (PAKTUYHA KamiTali3alis CUTbChKOTOCIOIAPCHKUX MMiITPHUEMCTB,
o 0OMEeXye, 30KpeMa, iX MOXKJIMBOCTI 3aIy4€HHS KPEOUTHUX Ta 1HBECTHUIIIIMHHUX
pecypciB.

Ha Ham norsnsin, HeoOXigHa BIMOBIAHA 00’ €KTHBHA 1H(OpMaIis, B TOMY YUCII
1010 CTaHy Ta BapTOCTI OCHOBHUX 3ac001B. B 3B’s3Ky 3 BUILIIEBUKIIAJACHUM € OTpeda
y TIEPEOIHI[I OCHOBHUX 3acO0IB CLIBCHKOIO TOCIOAApCTBA, MPOBEICHHS SKOi
npornonyetbes HaykoBisiMu HHI «IHcTUTYT arpapHOi €KOHOMIKKY JIBOMA HMUISIXaMHU:

- pa30BOi 3araJibHOTAy3€BOi 1HJAEKcaIlli OaraHCOBOi BapTOCTI OCHOBHUX
3ac001B;

- MacoBOi TNEPEOLIHKM OCHOBHUX 3ac0o0iB 3a CIPaBeUIMBOIO BAaPTICTIO
BIIOBIJTHO 10 METOJIMKH €KCIIEPTHOI OIIIHKHU.
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Po3BuTok cdepu aBTOTpaHCIOPTHUX MOCTYr (GOopMye TPUHIUIIOBO HOBE
KOHKYPEHTHE CepeIoBUIIE, 3a0e3Meuytoun OUIBII SIKICHO HOBI MOTPEeOU CIOKHUBAYiB.
[HHOBaNIHA TIATBHICTH y cepi aBTOTPAHCTIOPTHUX MOCIYT € HEB1I'€MHOIO YACTHHOIO
e(eKTUBHOT BUPOOHUYO-PUHKOBOI MisUTBHOCTI, OCKIIBKA caMe BOHa 3a0es3redye
CTpaTeriyHy CTIHKICTh MIANPUEMCTB B yMOBaX PHHKY TOCIYT, IO IIBHIKO
po3BuBaeThcs. CTae Bce OUIBII OYEBUIHUM, IO CEKTOP aBTOTPAHCIOPTHUX MOCTYT
MOKe 3a0€3MeUnT 3HAYHUM MPUPICT 3alHSITOCTI SIK ChOTOJIHI, TaK 1 Yy MallOyTHbOMY,
CTaTH OJTHUM 3 «JIOKOMOTHBIBY» €KOHOMIYHOTO 3pOCTaHHS KpaiHu.

Ha ocHoBI1 aHani3y OCHOBHUX METOJIMYHUX MiIXO/1B 10 (OPMYBAaHHS CTpaTerii
IHHOBAIIHHOTO PO3BUTKY [1, 2, 3] HAMH IPOMTOHYETHCS MOIE/Ib IHHOBAIIHOT CTpaTerii
PO3BUTKY aBTOTPAHCIIOPTHOI cpepH, 110 BpaxOBYeE 30BHIIIHI 1 BHYTPIIIHI YUHHUKH, &
TaKOXX YWHHI MPOTpaMu Moz[elesaun Ta PO3BUTKY aBTOTPAHCIOPTHOI ramysi. Jlana
MOJICNTb BKJTFOYA€ HU3KY €TaITiB 31 CBOIMHU HanpsMKaMH, IIIMA 1 3aNPOTIOHOBAHUMHU
JUTSI BIPOBA/DKEHHS HaJall MporpaM 1 BIATIOBIIHMX MEXaHI3MIB JOCSITHECHHS ITUICH

(puc. 1).

*Oy/liIBIHULTBO Ta PEKOHCTPYKLIist
I eran TPAaHCIIOPTHAX MaricTpaeH;
Ha3/I0TOHS UM *(opMyBaHHs KOMYHIKaIlil;
PO3BUTOK * 3aMiHa PyXOMOTO CKJIay 1 TPaHCIIOPTHOI

iHppacTpyKTypH

IT etan . . .
BlI[ ‘BHpOBaZI)KeHHSI HOBO1 TCXHIKH 1 e(l)eKTI/IBHI/IX TGXHOHOFII/I;
*M1ABUILEHHS KOHKYPEHTOCIPOMOYKHOCT1 TPAHCIIOPTHUX
HOCJ'IYI‘ IIJIAXOM 3HUKCHHSA CO61BapTOCT1 HCpCBe3CHL,

. PO3BUTKY J10 *BUKOPHMCTAHHS OpTaHi3aliiHKX 1 yIPaBIiHCHKUX 1HHOBAIIiH.
1HHOBALIIITHOTO

Ha3a10roHsAax0490ro

*CTBOPEHHSI BIACHUX TEXHOJIOT1H;
IIT eTan *CTBOPEHHSI HOBHX BH/IIB TPAHCIIOPTY;
BPIHCpCI[)KaJILHI/Iﬁ *3alpOBAIPKCHHA iHTeHeKTyaJILHI/IX
PO3BUTOK TPAHCTIOPTHHUX CHCTEM;
*PO3BUTOK 1HTEIPOBAHUX TPAHCIIOPTHUX
CHCTEM.

Puc. 1. Mogaenb iHHOBaIIHOI cTpaTerii pO3BUTKY aBTOTPAaHCIOPTHOI chepu.

1-m eramom € mporiec MojepHizaLli TPaHCIOPTHOI CUCTEMH, L0 Iepeadaydae
paarKagbHEe MEePEOCHAICHHS TPAHCTIOPTHOTO KOMIUIEKCY 3 TO3UINA Cy4YacCHUX BUMOT
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70 TEXHIKM 1 TeXHOJIOTi1H. B OCHOBI mporiecy MojepHi3alii Mae JiexaTH CcTpaTeris
PO3BUTKY, 3aCHOBaHa Ha BIIPOBAXKCHHI DPI3HUX HOBOBBeleHb. Ha maHomy erami
TPaHCIIOPTHUN KOMIUIEKC OyJie mepeOyBaTh Ha CTajil «HA3J0TaHSI04Y0r0 PO3BUTKYY,
gKa B MEPCHEKTUBI MAa€ CHPUSTH MEPEXOJy TPAHCIOPTHUX MiIMPUEMCTB 10 CTaJli
1HHOBAIlIHHOTO PO3BUTKY. OCHOBHI 3aBJaHHS JJAHOTO €TaIly MOBHICTIO 301ral0ThCs 13
3aBAAHHSAMU PO3POOJICHUX MPOrpaMm: OYAIBHUILITBO Ta PEKOHCTPYKIIIS TPAHCHOPTHUX
Mmarictpaiei, ¢opMyBaHHS KOMYHIKaIliii, 3aMiHa PyXOMOI'0 CKJIaay 1 TpaHCIOPTHOL
1HGpaCcTPyKTYpH, 10 BUPOOMIIH CBiif pecypc.

Ha 2-my erami, micias MojepHi3ailii, BiAOyBa€ThCsl Mepexia Bix cTparterii
«HA3/I0TaHAIYOTO PO3BUTKY» 10 IHHOBAIIHOI, MO mepeadayae BIOCKOHAJICHHS
TPAHCIIOPTHUX 3aCO0IB 1 TEXHOJIOTIYHUX MPOIECIB, BIPOBAIKEHHS HOBOI TEXHIKH 1
BHUCOKOC(EKTUBHUX TEXHOJOT1H, T1BUIICHHS KOHKYPEHTOCTIPOMOKHOCTI
TPAHCIIOPTHUX TOCIYT NUISIXOM 3HMKEHHSI COO1BapTOCTI MepeBE3eHb, BUKOPUCTAHHS

OpraHizamiifHMX 1 YNpaBIIHCHKUX I1HHOBAIlIA, 3aCTOCYBaHHS HOBHUX MIAXOMAIB O
YIOPaBIiHHSI MaTepiaIbHUMH TIOTOKaMH, OINTHUMI3allli TMepeBe3eHb BaHTAXIB 1
nacakupiB. YCIIiIIHA pealti3allisi JaHoro eramy Oyjae 0arato B 4OMy 3ajieKaTH Bijl
3IaTHOCTI TPAHCIOPTHUX MIJIPUEMCTB PO3BUBATH MpPUJI0aHI TEXHOJOTIi 3 METOIO
HEJOMYIICHHS MOJAAJIBIIOTO TEXHOJOTIYHOTO BiJICTaBaHHS BiJl KOHKYpPEHTIB. OIHUM 3
KIFOUOBUX 3aXO/IB JAHOTO €Taly MO)KHAa Ha3BaTH CTBOPEHHS TPAHCIIOPTHO-
JIOTICTUYHUX IIEHTPIB MO BCIi TEpUTOPIi KpaiHu, iK1 00'€THAIOTH B €MHUN KOMILJIEKC
aBTOTPAHCIIOPT, TEPMIHAJIbHI 1 CKJIAJChKI TOCMOAAPCTBA, CUCTEMH 1H(OPMAILIIITHOTO,
TEJIEKOMYHIKalI{HOTO Ta CTPaXOBOT'O CyNPOBOAY BaHTAXKIB.

3-ii eTam 3HAMEHye TIepeXiJ 0 peajizamii cTpaTerii BHUIEPEIKaTbLHOTO
PO3BUTKY (1HHOBAIITHOTO JIAEpCTBA), 110 TMPHUIIYCKAE CTBOPEHHS BIACHUX
TEXHOJIOT1i, BUKOPUCTOBYIOUM 3apyOl’H1 Ta BITUM3HSHI PO3pOOKH y cdepl HOBUX
MarepiaiiB 1 TEXHOJIOTI B TPAHCIOPTHOMY OYIBHMIITBI, CTBOPEHHS HOBUX BHUJIIB
TPAHCTIOPTY, SIKI MOXKYTh OYTH KOHKYPEHTOCTIPOMOKHIUMHU HE TUIBKHU B PET10H1, KpaiHi,
a ¥ Ha CBITOBOMY PHMHKY, 3alPOBA/KEHHS 1HTEJICKTYIbHIUX TPAHCIIOPTHUX CUCTEM Ta
PO3BUTOK IHTETPOBAHUX TPAHCTIOPTHUX CUCTEM.

I sxmo nBa mepuri eranu nependavyaroTh €BOMIOMIMHUNA MIAXIA, TO TPETii
nependavaeThCcsl MEpexis] 10 PEeBOJIOLIMHOTO PO3BUTKY. BpaxoByrouum 1o obcsr
BaHTA)KOTIEPEBE3ECHb HAa TTOYATOK TPETHOTO eTary 3pocTe (Y MOPIBHIHHI 3 HUHIIIHIM),
B YMOBaX BUCOKOi JUHAMIKH PUHKOBUX MPOIECIB MPUCKOPEHHS MOCTAYaHHS BAHTAX1B
MaTUME BUpIIIATbHE 3HAUYCHHS.

Pa3om 3 TUM ci1ij BiIMITHTH, IO OCHOBHUMHM 3aBJIaHHSIMH YCiX TPhOX €TalliB
cTparerii Oyne BHU3HAYCHHS TPIOPUTCTHUX HAIMPSAMKIB PO3BUTKY 1 CTBOPCHHS
MEXaHI3MIB JEPKaBHOTO CTUMYJIIOBAHHS, 3a SIKUX 30CEPEHPKCHHS OCHOBHHUX PECYPCIB
Ha IUX HampsiMKax OyJio © B3a€EMHO BUTIAHUM JJISi TOCHOJAPIOIOYMUX CYO’€KTIB
aBTOTpaHCIOPTHOT cepu Ta cycniibcTBa. ToMy mpobieMa BHOOpPY 1HHOBAIIMHUX
MIPOEKTIB Ma€ BUPIIITYETHCS 32 KOMIIJIEKCHOTO aHaJ3y KPUTEPIiB:

— MeTa IpuI0aHHs TEXHOJIOTIi a00 aBTOTPAHCIIOPTHOT TEXHIKH;

— mependadyBaHa COIlaJTbHO-€KOHOMIUHA €()eKTUBHICTh BiJ peasizaiii 1aHOTO
IHHOBAIIIITHOTO IPOEKTY;

— OIlIHKA PU3HUKIB;

— OLIIHKA XUTTEBOTO UKITY TEXHOJOT1] UM TEXHIKH;

58



Oyseamanasasamt: 3] yRazomes 3 as ¥ ticy 03onRyR900cung 3fe aedasto YiOR 330
agoaadeymyosayea dRIdieae)] @msO6mMEZ sd3Rnpao

— MOKJIUBICTH 11 OJIAJIBIIIOT MOJIEPHI3aIlii.

[IpoTe omHi€I0 3 TOJOBHMUX MPOOJIEM YIPaBIiHHS 1HHOBALIMHUM PO3BHUTKOM
perioHajabHOT TPAHCIIOPTHOI CHCTEMH € HEBU3HAUEHICTh 1 pi3HOMAaHITTS nuieh. e
MPU3BOJIMThL IO HASBHOCTI HEIOCTATHbO PO3POOJICHUX CTpaTerid 1 crocoOiB, 3a
JIOTIOMOTOFO SIKUX aBTOMOOUTHHHIA TPAHCIIOPT MOKE aIaliTyBaTHCS IO MiHJIMBUX YMOB
30BHINTHBOTO CePEOBUIIA. BiJICyTHICTh HAJIEKHOTO KPUTEPIIO JJIsI OI[IHKH JIISUTBHOCTI
aBTOTPAHCIIOPTHOI TaTy3i Ta 3iCTaBJICHHS MOKA3HUKIB 3 IHITMMH BUAAMH TPAHCTIOPTY
MIPU3BOUTH /10 BITHOCHOI BTpaTH 3aIliKaBICHOCTI MEHEHKMEHTY aBTOTPAHCTIOPTHUX
MiAIPUEMCTB B TIOKPAILIEHHS CBOET MisTbHOCTI. OTKe, BUOIP ONTUMATBHOTO MPOCKTY
CJIiJT 3IMCHIOBATH BUXOMSYU 3 PO3PAXyHKY IHTETPOBAHOTO MOKa3HHKA, 10 00'€qHYE
Bci 111 kpuTepii. ChopmyapoBaHi 1111 1 TPIOPUTETH €TAriB IHHOBAIIHHOTO PO3BUTKY, B
TOMY YHUCII ¥ MEPCIeKTHBHI, XapaKTepU3yloTh MOTOUYHE OAaYeHHs CUTYyallli B AaHUU
MOMEHT Yacy.

Cnucok nitepatypu
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[TomepenHE OXOIOKEHHS ST1]T PEKOMEHAYETHCS TPOBOAUTHU MBUIKO. OCKITBKU
JUISL AT1J] XapakTepHI IHTEHCUBHE IUXaHHS, KOPOTKI TEPMIHM MiCIAA30MpaNbHUX
MpOIIECiB Tepe3piBaHHs, ocjabiieHa CTIMKICTh A0 30yJAHUKIB 3aXBOPIOBaHb, BOHHU
ypa3iuBl AJig MiKpoO10J0riyHOi rncyBanHs. Kpim Toro, Benuki BTpaTH BiJ YCYUIKH 1
nepe3piBaHHA NpHU MiABUIICHUX TEMIEpaTypax 30epiranHs 3aMOpOKyBaHHS MPOAYKTY
nepeadavae MOro 0XOJOHKEHHS 10 TEMIIepaTypH, 3HAYHO HIDKYOIO, HK BIIMOBIIHA
TEeMIlepaTypa 3aMep3aHHs. 3aMOpPOKEHI XapdoBl MPOAYKTH 1 CHUPOBHHY MOKHA
30epiraTi mMpoTATOM 0araTh0X MICSIIiB, TOOTO 3HAYHO JOBIIIE, HI’K MMPU BUKOPUCTAHHI
MOMIPHO 3HIDKEHHX Temmeparyp. Lle mosiCHIOeThCS HE TUIBKM YHMCTO KITBKICHOT
PI3HHIICI0 B HU3BKOTEMIIEPATYPHOMY PiBHI MPOIECIB 3aMOPOKYBAHHS 1 XOJIOJTHOTO
30epiraHHs, ajie 1 TUM, IO B 3aMOPOKEHHUX MPOJYKTax BEIMKa YacCTHHA BOJIOTH
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NepeTBOpeHa B TBepAuii ctaH. ToMy MIKpOOpraHi3Mu, XapuyBaHHS SIKUX B110yBa€ThCS
OCMOTUYHUM HUIIXOM — BCMOKTYBaHHSIM PIIKUX [OXUBHUX  CEPEIOBUII,
11030aBJISIIOTHCSI MOKJIMBOCTI BUKOPHCTOBYBATH 3aTBEPAUT XapyoOBl MPOJYKTH, IO
MICTATb JOCUTh HEBEJIIMKY YACTKY BOJIOTH B PIJKOMY CTaHI.

Hamu mpornonyeme 3aMOpOKyBaHHS SIT1]l B HAIIPaBJICHOMY TICEBI00KIKEHHOM
mapi. Ha TpuBamicTh TeXHOJOTIYHOI OOpPOOKHM BILIMBAE TAaKOX rpyna (akTopis,
00yMOBJIEHMX OCOOJIMBOCTSIMU TPAHCIIOPTYBAHHS AT1]] 32 JIOMIOMOTOI0 HAIPaBJICHOTO
MOTOKY oxonozplcyloqm cepenoBuia. Temn pyxXy NCeBI00KIKEHHOTO apy 3aekuTh
AK BiJl BHUIY 1 BJIACTMBOCTEH CHPOBHMHHU, TaK 1 BIJ CHPSIMOBAHOCTI 1 HIBHUAKOCTI
MOBITPSHOTO MOTOKY, 1110, B, CBOIO YEPry, BU3HAYA€ KOC(PIIIEHT TEIIOBiAAaYl B mapi
MPOAYKTY, a OTXKE Yac MOro 3aMOpoXXyBaHHs. Tomy B poOOTi pO3rJsHYTI 0OHBa
aCrmeKTH: Teruionepeaadya BiJl 3aMOPOXYBAHOTO 00’€KTa J0  OXOJOMKYHYOi
CEpEIOBHUILI 1 T'JIPOJIMHAMIUHI OCOOJIMBOCTI MEPEMIIIEHHS 00'€KTa B HAIPaBJICHOMY
ICEBAOOXKWKEHIIoM 1api. lle [o3Bosisle Ha OCHOBI MONEpeaHbO OOPaHOIo
TEXHOJIOTITUHOTO PEXUMY OOpOOKH J0Maratucs mnepesar 3a paxyHOK paliOHaJIbHOIO
HOT0 31MCHEHHS 3 TIIPOUHAMIYHOT 1 TETI0(13UYHOI TOUOK 30DYy.

YMOBHO IpoLec OXOJIO0KEHHS pO30MBAOTh HA TPH CTaIl.

[lepmra cramisa - mpocTe OXOJOHKeHHS T1a. BoHa G11bI110I0 MipOIO 3a-BUCUTH
BIJ] IOYATKOBOTO MOJISI TEMIEPATYp; L€ - IppETyIsipHa CTaisl OXOJIOKEHHS.

Hpyra cranis XapakTepHU3yeTbCs EKCIOHEHLIAJbHUM XapaKTepoM 3MIHU
TEMIIEpAaTypyu y BCIX TOYKAxX Tija; I CTaJII0 HA3UBAIOTh PETYISPHUM TEILIOBUM
PEXKHUMOM.

Tpetst cTagis TEOPETUUHO HACTAE YepPE3 HECKIHYEHHUI P10/ Yacy BiJ] IOYaTKy
OXOJIO/KEHHS; XapaKTepU3ye TEIJIOBE PIBHOBATrY T11a 1 HABKOJIMIIHBOTO CEPEIOBUIIIA.

TakuM 4MHOM, PETYJISIPHUM TEIUIOBUM PEKHUM HACTAE JIUIIE YePe3 ACAKUN Jac
MICIIsl NOYATKY TEMI000MiHY, aje MOTIM TPUBAE HEOOMEKEHUH.

J11st iT11 HAMU BUKOPHCTOBYBAJIOCS TIOBITPSIHE 3aMOPOKYBAaHHS B IIIBUIKICHOMY
MOTOILIl MOBITPS . BUKITIOYHO MIBUAKE 1HIMBIAyalbHE 3aMOPOKYBaHHS 3a0€3Meuye He
TIJIbKA TapHUN 30BHINIHINA BUTJISI AT, aj€ 1 BUCOKY SIKICTh, @ TAaKOX Malll BTpaTu
MacH. YTIaKOBYIOTh SITOM MICIIsl 3aMOPOXKYBaHHS.

ToMy MU MOXEMO CTBEPAKYBATH, 1110 Ha 3aMOPOXKYBAaHHSI IPUHMAETHCSI CBIKE,
[0 HE TOIIKO/PKCHE IKIIHUKAaMH 1 XBOpOoOaMH CHpPOBHMHA, NMpUOpaHe B TEPiojn
TEXHOJIOTIYHOT 3PUJIOCTI, OJHOPITHE 3a PO3MiIpaMu, SIKICTIO 1 3a0apBJICHHSM, II0 HE
3a3Haj]0 HeOaxaHWX 3MIH 1pu  30MpaHHI, TPAHCHOPTYBaHHI, BaHTAXKHO-
PO3BaHTAXYBaJIbHUX poOOTax 1 30epiranHi. Ha sSKICTh MpOAYKIli ICTOTHO BILIMBAE
TAaKOX 4ac Bia 300py mpoaykuii 1o ii 3amopoxkyBaHHS. [Ipu MOAOBXKEHHI LIBOTO
TEPMIHY 10 JEKUIBKOX JHIB TMOCIa0II0€ThCS KOHCHUCTEHIlSI M'SKOTI Imicias i
PO3MOpPOKYBaHHS.

TakuM YMHOM, BXKJIMBUN MOKA3HUK MPUIATHOCTI POCIMHHOI CUPOBUHU JIS
3aMOPOYKYBAHHS — BOJIOTOYTPUMYI0Ha 3/IaTHICTh, SIKA BU3HAYAETHCS HOTO BUIOBUMU
BJIACTUBOCTSIMH, & TAKOXK 3aJICKUTH BiJl YMOB 00OpOOKH, 3aMOPOKYBaHHS 1 30€piraHHs.

Crocib, pexumu 3aMOPOKYBAHHS 1 HU3bKOTEMIIEPATYPHOTO 30epiranHs
3aMOPOKEHOI MPOYKIlii, B 3HAYHIN Mipi BH3HAYAIOTh ii AKICHI XapaKTEPUCTUKH, a
TAKOX C€HEPreTUYHI MOKa3HWKH HHU3bKOTEMIIEpAaTypHOTO BIUTMBY. Pi3HI cmocobu i
METOJWKMA TIPOBEICHHS TMPOIECIB HU3BKO-TEMIEPATYpPHOI OOpOOKH XapuoBUX
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MPOAYKTIB 1 CUPOBHUHHU, BUKOPHMCTOBYBAHOTO JUJIsl iX BHUpPOOHHMIITBA, 3aTpeOyBaHi B
Pi3HUX TEXHOJOTIYHHX MPOIecax i MaIOTh BAXKJIUBE MPUKJIAIHE 3HAYCHHS.

JlocnimKkeHHs BILIUBY P13HUX BU/IIB 1 pEKUMIB HU3bKOTEMIIEPATyPHOTO BILJIUBY
Ha Xap4yoBl IPOYKTH 1 MaTepiaau HEOOXITHO JIJIsi pO3pOOKH MEXaHI13MY YIIPaBIIHHS 1X
SKICTIO Ha eTarax TEXHOJIOTIYHOTO TPOIIECY, MOB'SI3aHOTO 3 HU3BKOTEMIIEPATYPHUM
BIUIUBOM Ha OOpOOIIOBaHUN MPOAYKT abo Marepiaj, a Tak caMo Ul peamizaiii
ONTUMAJIFHOTO B3a€EMO3B'SI3KY OKPEMHX €TaIliB TEXHOJIOTiYHOTO BHpOOHHUIITBA. Kpim
TOTO0, TaKl AOCTIIXKEHHSI HEOOX1/IHI JJIsl BUPOOJIEHHS €(DEKTUBHUX TEXHIYHUX PILICHb,
Akl 3a0e3nedymsii 0 MiHIMaldbHI €HEPreTHYHl BUTpPATH Ha 3A1MCHEHHS MPOLECIB
HU3BKOTEMIIEPATYPHOT OOPOOKH.

YK 631.333.92 : 631. 22. 018

twfvrmi L f1we v ort Lo duld hpagulrlvl ¢ c
gSCdzwte [. 1., #Sdwvt t. |

vOotc’" 2M! €d2 HJjtY Oodzd?2 OcteBlsj n dats dzisc
"B de I B0 [ SlsstodesE s

CBiXMi THIM TBapUHHULIBKUX (PepM 1 piAKI CKIAJ0BI THOKO Pa3oM 13 CTIYHHUMH
BOJIaMU € 3a0pyAHIOBaYaMU HaBKOJIUIITHLOTO cepeoBuina [1].

[linBuiieHa CHOPUHHATIMBICTH CLIBCHKOTOCTIOAAPCHKUX KYJIBTYP IO CBIXKOTO
THOIO MPUBOJUTH J0 3a0py/IHEHHS I'PYHTOBUX BOJ 1 MOBITPSHOTO OaceiiHy, CTBOPIOE
CIPUSTIIMBE CEPEIOBUIIE JJIS 3apAKEHOCT] IPYHTY MIKIJTUBUMHU MIKPOOPTaHI3MaMHU.
VY THOi TBapHWH XUTTEISIBHICTD XBOPOOOTBOPHUX OakTepidl 1 s€llb TeIbMIHTIB HE
NPUNUHSAETHCS, HACIHHS CMITHUX TpaB, IO MICTHUThCS B HBOMY, 30epirae CBOi
BJIACTUBOCTI.

Jns yCyHEHHSI LMX HETaTUBHUX SIBUII HEOOXiJHa cCreliajibHa TEeXHOJOT1sA
00poOKH rHOIO [2, 3], 1110 AO3BOJISE MIABULIUTH KOHIIEHTPALIIIO )KUBUIBHUX PEYOBHH 1
OJIHOYACHO YCYHYTH HENPUEMHI 3alaxu, MOJAaBUTH MATOT€HHI MIKPOOPTaHi3MH,
MOHU3UTHU 3MICT KaHIIEPOT€HHUX PEUYOBHH. [lepcreKTUBHIM, €KOJIOTTYHO O€3MEYHHM 1
€KOHOMIYHO BUTIJHUM HaIpsiIMOM PIIICHHS IIi€l MpobyieMu € aHaepoOHa mepepodka
THOIO 1 BIIXOMAIB B 010ra30BUX YCTAHOBKAax 3 OTpUMaHHSM Oiorazy. s nepepoOku
BUKOPHUCTOBYIOTHCS JICIIEBI BIIXOAH CUIBCHKOTO TOCIIOAAPCTBA: THIM BEIMKOI pOraToi
XynoOu, CBUHEW, Ki3, OBEllb, IOCIIJ TMTaxa, CoJiomMa, CTPYXKKa, TUpCa, CMITHA
POCIUHHICTb, MOOYTOBI BIAXOJAH, BIAXOAW >KUTTEMISIBHOCTI JIIOJUHU, MOOYTOBE
opraniyde cMitTa 1 T.. Ojepkanuii 6iora3 ine Ha OMATIOBAHHS TBAPUHHHUI[BKUX
MPUMIIIEHB, JKUTIOBUX OyIWHKIB, TEIUIUIlh, CHEPTiIO ISl MPUTOTYBAHHS 1K1, CYIIIKY
CLTbCHKOTOCTIOIAPCHKUX MPOJYKTIB TapsiuuM TOBITPSIM, MITITPIB BOJU, BUPOOICHHS
EJIEKTPOCHEPTii 3a JOMOMOTOI Ta3oBUX reHepaTtopiB. Ilicims yrwmizamii BMicT
KUBUJIbHUX PEUYOBHH B OZIEp>KaHOMY JA00pUBI 301IbIIyeThCS HAa 15% B MOpiBHSHHI 13
3BUYHUM THOEM. [Ipu 1boMy B HOBOMY JJOOpPHMBI1 3HUIIIEH] T€TbLMIHTH 1 XBOPOOOTBOPHI
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OaxTepii, HaciHHA Oyp’siHIB. Takuil THii 3aCTOCOBY€ETHCS 0€3 TPaAULIMHUX BUTPUMOK
130epiranus. [1pu yrumizaiiii BUXOIUTh TaKOXK PIAKUM €KCTPAKT, IKKMH MPU3HAYAEThCS
JUISI TIOJIUBY KOPMOBHX TpaB, OBOYIB 1 T. M. Cyxe HOOPUBO BUKOPUCTOBYETHCA IO
OpsIMOMY TIPU3HAYEHHIO, TIPU [[bOMY BPOXKAMHICTH JIIOLIEPHU TiABUILY€EThCst Ha 50%,
KyKypya3u Ha 12%, oBouiB Ha 20—30%.

Ha 6a3i 61orazoBux ycTaHOBOK [3] MOKHA OpraHi30ByBaTH LUIMM KOMILJIEKC IO
0e3B1X0IHIM TIepepoOin BiaxomaiB. IIpoaykramu BupoOHMIITBA 6i0orasy € HE TIIbKH
6iora3 (110 Majo MOCTYMAETHCS MO €HEPreTUYHIN LIHHOCTI MPUPOJHOMY Ta3zy) a ¥
30araueHa OpraHiYHUMH pEYOBHHAMHU piaka ¢pakiiga (110 MOXe 1 Mae CcTatu
cyOcTpaToM Ui BUPOOHMIITBA MIKPOOIadTbHUX OIOTEXHOJIOTIYHMX TPOAYKTIB) 1,
3BUYaiiHO, TBepaa ¢pakxiisa (uiam, mo 0e3 TpuBaioi (epmeHTalii Moxe OyTu
cyOcTpaToM JUIsi BEpMHUKYJIBTUBYBaHHS). SIKIO KOMIUIEKCHO MiAIATH 0 TPOOIeMH
yTUII3alli OpraHiYHUX BIAXOAIB [3], TO MOXHa JOCAITH LUIKOM O€3BIAXOIHOrO
BUPOOHHUIITBA OTPUMYIOUYH TaKi MPOJYKTHU: eleKTpoeHepris (0ioras), 6iorymyc, O1710K
TBAPUHHOTO TOXO/DKCHHS  (4epBOHUM  KamiopHIACbKUI 4YepB’dk), Oiomaca
BOJOPOCTEH (CIipyJiiHa) 1 1HII TPOYKTH 3aJI€KHO Bl yMOB Ta MOTPEO rOCHoIapCTB.

BropoBamkenHss 0e3BIIXOJHUX TEXHOJOTiM Ha ©6a31  OloTEXHOJOTii B
TBAPUHHUIITBI Ma€ 6araTo MO3UTUBHUX CTOPIH: YCYBA€ThCA MPOoOIeMa 3HEITKOPKEHHS
BIIXOJIB TBApWHHUIITBA Ta XapyoOBOi IPOMHUCIOBOCTI, 30UIBIIYETHCS O17IKOBO-
MIHEpaJIbHO-BITAMIHHa KOpMOBa 0a3a, MIABUIMYETHCA JOJS  ITOHOBIIOBAHOI
€HEPreTUKHU B 3arajibHiil €eHepreTUyHid KapTHHI YKpaiHu, € pecypc MiABUIICHHS Ta
BIIHOBJICHHSI POJIFOYOCTI IPYHTIB.

Po3BeneHHsT JOMIOBUX YEpPB'SKIB  «BEPMUKYJIBTUBYBAaHHS» — OJIWH 3
MEPCHEKTUBHUX CMOCOOIB yTWIIi3alli OpraHiyHuX BiAXOAIB. JlOmOBI uepB'akw,
MIPUCKOPIOOUl Yy OaraTo pas3iB pO3KJIaJaHHsS OpPraHIYHOI PEYOBUHU, TO3BOJSIOTH Y
BITHOCHO KOPOTKI TEPMIHU aOCOJIOTHO €KOJIOTIYHO YHCTHM CIIOCOOOM MEPETBOPUTH
PI3HOTO POJIy OPTaHiuHI BIIXO/M B IIHHE TyMYCOBaHe JOOpUBO. [HIIINI oepKyBaHUN
POJIYKT BEPMIKYJIbTYypH — 6l0Maca JIOMIOBUX YEPB'SKIB, YCHIIITHO BUKOPUCTOBYETHCS
aK OlnkoBa 1o0aBka J0 KOpMy 1 sk OloxiMiuyHa cupoBuHa. [loBeiaeHa BHCOKa
e(eKTUBHICTb BEPMIKYJIBTYPH JIJIsl IEpepOOKH BIAXOA1B TBAPUHHUIITBA, OBOUIBHUIITBA
1 IHIIUX Tally3ed CUIbCHKOTO TOCIOJapCcTBa 1, YacTKOBO, JEpeBOOOPOOHOT
IPOMHUCIIOBOCTI. Y  0loTyMyCli aKyMmMyJibOBaHa BeEJMKA KUIBKICTh Makpo- 1
MIKPOEJIEMEHTIB, € POCTOBI PEYOBHMHHU, BITaMiHHM, AHTHOIOTHUKH, aMIHOKHCIIOTH 1
KopucHa Mikpoduiopa. Bin riapodinsHuii, Ma€ BUCOKY BOJIOCTIMKICTh, BOJIOTOEMHICTD,
MEXaHIuHY MIIHICTb, BIJICYTHE HAaciHHs Oyp'siHiB. bBiorymyc Mmoxe yrpumyBatu 10 70%
BoAM 1 B 15-20 pa3iB ehekTUBHIIINHN 32 Oy/1b-SK€ OpraHiyHe 10OpHUBO.

Cnucok sitepatypu

leSdzvte t . 1 Mgeroganbrozdmtevizanii pe¢ypcoBUKOPUCTAHHS Y
tBapuHHULTBI. [Ipami THATY. Menitonons, 2011. Bun. 11. T. 5. C. 245-251.
2.4 Cdzvte [ . 1 . OcHoenCOoMM3tBIX [reXHONPrii Ta mapaMeTpu

ontumi3zaiii mporecy 30pomkyBanns. [Ipami THATY. Memitonons, 2009. Bum. 9.
T. 1. C. 18-28.

3.4 C dzv to i . l ., OerfyslzyBd&ns fiapameTyiB. mporecy
MEeTaHOTeHepallli THOK 3 POCIWHHOIO cupoBuHO. HaykoBuit BicuHuk TIHATY.
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Memnitonons, 2012. Bumn. 2. T. 2. C. 39-45. [Enexkrponnuii pecypc]. Pexum gocrymy:
http://nauka.tsatu.edu.ua/e-journals-tdatu/pdf2t2/12sagwvm.pdf.
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OHUM 13 IEPCIEKTUBHUX HAIPSIMKIB PO3BUTKY K arpapHoi, Tak 1 TEKCTUIBHOT
rajry3eil € TOCHIKEHHsSI MOXJIMBOCTEN BUKOPUCTAHHS Takoi HATypajbHOI CHPOBHHHU
K IIOBK. 3aBJISKH YHIKQJIbHUM BIJIACTUBOCTSIM IIOBK MOJKHa 3 YCIIXOM
BUKOPHUCTOBYBATH B METULIMHI Ta JUIsl BUPOOHUIITBA MaTepiaiiB crienupu3HaueHHs [ 1].

HatypasibHuii 10BK Ma€ 3Ha4HI IepeBaru 3a MimHicTio. Tak, Ha po3puB, OBK
nepeBepllye cTajgb. BiH elacTU4HM, TEPMOCTIMKMN, HE HAKONUYYy€E CTAaTUYHY
EJIEKTPUKY, Ma€ HENEePEeBEPIIEH] TITIEHIYHI SKOCTI: BHCOKY TIIPOCKOIIYHICTD 1
MOBITPONPOHUKHICTh. HaTypanbHUIl MIOBK HIMPOKO BUKOPHCTOBYETHCA B TEXHIL SIK
YyJIOBUI €JIEKTPOI3OJIIIAHUI MaTepian Uil Tejie- 1 pajaioanaparypd, 3 HBOTO
BUTOTOBJISIIOTh CUTA JIJI1 MJIMHIB, PI3HOMAHITHI (PUIBTPH, MapairyTH, 3aCTOCOBYIOTh
MPU CTBOPEHHI MY3WYHHUX 1HCTPYMEHTIB, BUPOOHUITBI MOKPHUILOK JIsI CHOPTUBHHUX
BenocuneniB toulo. IIIOBKOBY HHUTKY BHUKOPUCTOBYIOTH Yy MIKPOXIpYprii, npu
IJIACTUYHUX 1 KOCMETHYHHX oreparisax [2].

Jlis  BupoIyBaHHS JAyOOBOIO UIOBKOMPSAY BHUKOPUCTOBYIOTHCS MPHUPOJHI
YMOBH, aJi¢ Ha KOKHOMY €Tarll BUKOHAHHS TEXHOJIOTIYHUX ONepalliii BOHM MarOTh Psij
HEJIOJTIKIB.

OpneprkaHHS TOOPOSKICHOT 1 €KOJIOTTYHO Oe3MeYHO0T MPOIYKITli MIOBKIBHUIITBA €
OJIHUM 13 HaWBaXJIWBIMUX 3aBAaHb. OCKUIbKM IIOBKOIPS] € TMOWKIJIOTEPMHUM
OpraHi3MOM 1 JyXe YyTJIUBUN 10 HECHPUSTIMBUX YMOB 30BHIIIHBOTO CEPEIOBHIIA,
CTa€ aKTyaJbHUM NMUTAHHS BUKOPUCTAHHSA MPENapaTiB pi3HOT IPUPOAU Ta CKIAAy AJIs
M1JBUIICHHS HOTO PIBHS YKUTTEAISIILHOCTI Ta TPOTYKTUBHOCTI.

TexHomoris BUpOOHUIITBA MPOAYKIIT 1yOOBOTro MOBKOMpsAY (puc. 1) morpedye
Ha KOXKHIN CTaJlli pO3BUTKY AOTPUMAHHSA OCHOBHHMX BUMOT MPHU MOTO BUPOIIYBAaHHI, 3
BUKOPUCTAHHSM PI3HUX OlOCTUMYJATOPIB, 100aBOK, fAKI 30aradyroTb KOpM abo
MOKPAIIyITh HOTo BIacTUBOCTI [3].

BaxnuBUMHM TMOKa3HUKAMU CTaHy HOMyJALii JyOOBOTO IIOBKOMpsAa, IO
CBIIUaTh TMpO CHPUATIMBI a00 HECHPUSTIMBI YMOBU ICHYBAaHHs, CIy>KaTh
KUTTE3TATHICTH TYCEHUIIb, IPUPICT X 010MaCH Ta TPUBAIICTH PO3BUTKY, 1110 HATIPSIMY
BILJTMBAE HA SIKICHI TTOKa3HUKU KOPUCHUX KOMaX.

3abe3neueHHs] BUKOHAHHS BWINE3a3HAYEHUX OlEpaliii 1o BHPOOHUIITBY
OPOAYKII AyOOBOrO HIOBKOMPSAY MOTpedye po3poOKH BIAMOBIIHOTO TEXHIYHOTO
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3a0e3neyeHHs (KaMepu BUPOIILYBaHHS, CTEJIaXi, MIATPUMAHHS YMOB MIKpPOKIIMATY,
3HE3apaXCHHS, CYIIIHHS, PO3MOTYBAaHHsS HHUTKH, TepepoOKa IAICYKH, KOHTPOJIb
skocTi). Lle macTh MOXKJIUBICTH KOHTPOJIIOBATH MPOIECH JKUTTEAISUIBHOCTI KOMaxXH 1
OTPUMYBATH SIKICHY CUPOBHHY ITOBKIBHHUIITBA 3 HAOOPOM HEOOXITHUX BIACTHBOCTEH
JUISL PI3HUX Tady3ed MPOMHUCIOBOCTI.

3aBepiueHHs MeTaMOP(O3H JISUICUKH 1 BUJIIT
METENNKa 3 KOKOHY

OtpumaHHs s€1b (TPeHH) 1yO0BOTO
IIIOBKOMPSTY, 1HKYOAaIlis TpeHU

OXuBJIEHHS TPEHH, BUXIJl T'YCEHHUIIb

BuronoByBaHHs ryceHHIIb OBKONpsiay 3 [ mo V
BiK PO3BUTKY KOPMOBOIO POCIHHOIO 3
BUKOPHUCTAHHSM Pi3HUX KOPMOBHX JOOABOK 1
JOTPUMAHHSIM ONTUMATBHUX YMOB
HABKOJIUIITHBOTO CEPEIOBHIIA

3aBUBaHHS TYCCHHIII B KOKOH, YTBOPCHHSI JISUICUKH 1
nepexif i1 y cTajiito aianaysu, Il MoAalbIIoro
3UMYBaHHS

l

CopTyBaHHS KOKOHIB 32 CTATEBUMU O3HAKAMU Ta
3a AKICTIO KOKOHIB

/\

30epiraHHst KOKOHIB TyOOBOTO BukopucTanHs I0BKOBOi CUPOBHHH BiJ]
HIOBKOTIPSITY JIJIsl pPO3BEICHHS TNIEMIHHOTO 00OJIOHKH JI0 JIAJICUOK B PI3HUX TaTy3aX
HOKOJIHHS arpapHoro i MpoOMHUCIOBOT0 FOCIOapCTBa

—

[axyOariss KOKOHIB 3 TOTPUMaHHIM
BIJIMOBIAHUX KIIMaTHYHUX YMOB JISI
MO/IAJIBIIIOTO BUXOy METEINKa

Puc. 1. CxemMa TEXHOJOTIYHOTO MPOIIECY BHUPOOHUIITBA MPOIYKIli JyOOBOTO
IITOBKOTIPSITY.

Cnucok sitepatypu

1.1 . . | sdztse € 5, [1 .60 M dzOdeth)ls UippxisaiaERrd. . dz.
Xapkis: PBII "Opurinan", 1998. 413 c.
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2. Te3uchl JOKIAI0B MEXTYHAPOTHOTO CUMIIO3UYyMa «AKTyaJIbHBIC IPOOJIEMBI
MHUPOBOTO IIEIKOBOJACTBa», Mepeda, 24-28.06.91. Xaprbkon: Ob6nmonurpadusaar,
1992. — 284 c.

eddzdyscd?2 1.1., 14thjdz so uPafseneuue t dIs
ny6oBoro menkonpsaa. Kues: M3narenscteo AHYCCP, 1952. 89 c.
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BaxxnuBuM HampsiMOM Yy BIHOBJIIOBaHIM €HEPreTHINl € BUPOOHUIITBO Oiorasy.
[IIupokoro po3moBCIOKEHHsI HA0yJ1I0 BUPOOHUIITBO 010Ta3y, sIK 13 pOCIMHHOI Oi0Macu
[1, 2], Tak 13 BigXoiB TBapuHHHUITBA [3, 4]. Y cydacHii mpakTuill 010Ta30BUX
TEXHOJIOT1A  HAWOUIBIIOrO  MOIIMPEHHS  HAOyJduM  pEeakTopu  MEpPIOAUYHOIO
3aBaHTaXeHHS [5, 6]. KoHcTpykuiss peakTopiB i BUpPOOHUIITBA Olorasy
Oe3nepepBHOi il XapakTepHa TUM, IO TOPINi OioMacu MOJAIThCA B PEaKkTop 1
BUJAJISIOTBCS 13 HBOTO 4epe3 BH3HAYEHUH MNpoMiKOK dYacy. OpHak mpu poOOTI
010ra3oBMX yCTAaHOBOK BHHHUKA€E PSAJ TEXHIYHHUX Ta TEXHOJOTIYHUX MpoOJIeM, L0
MOB’sI3aHHI 13 JJOTPUMAHHSM TEMIIEPATyPHOTO PEKUMY, PEKUMIB TIEPEMIIITYyBaHHS Ta
3aBaHTXKECHHS 010MacH, 10 TTOKa3aHo y JoCHipkeHHsX [7, 8]. 3okpema, B pobOoTi [9]
PO3IMIIIHYTO TeMIEpaTypHI PEXKUMH 30pOJKYyBaHHS OlOMacu Ta JOBEJACHO IO TPH
TepMOPUILHOMY peKHUMi POOOTH 010ra30BO1 YCTAHOBKM OTPUMAHO OUIBINY KUIBKICTh
(Buxim) Oiorazy, a mpu Me30(UIBHOMY OUIBIIY TEIUIOTBOPHY 3AaTHICTH Oiorasy.
Takox, mpoBeneHi nociimkenHs [10] goBoaATh e(QEKTUBHICTH MepeMIlTyBaHHS
cyOcTpaTy npu BUpOOHHIITBI Oiorazy. 30kpema, 6€3 mepemilryBanHs Buxija Oiorasy i3
PO3KJIaJIEHOT OPraHiyHOI MAacH Ha OCHOBI KOPOB’SYOI0 THOKO 32 HOPMAJIbHHX YMOB
ctaHoBuB 1,02 nitpu Ha niTp 00’eMy 610ra3oBoi yCTaHOBKH 3a 100y, 1o B 10 pasiB
BUIlle HiX 0e3 mepeminryBanHs. Lli gocimipkeHHS TOBOASATh €(PEKTHUBHICTh BIUIMBY
TEMIIEPATYpPHOTO PEXUMY Ta PEXKUMY IMepeMillyBaHHS Ha €(EeKTHUBHICTH poOOTU
0iorazoBux ycTaHOBOK. OJHaK [jsi MIATBEPIKEHHS €(QEKTUBHOCTI MPOBEACHHUX
JOCIIIPKEHb HEOOXiJHAa €HepreTiyHa Ta €KOHOMIYHA OIiHKa MPOIeCy BUPOOHUIITBA
Oiorazy. EHepreTriuHa Ta €KOHOMIYHA OIlIHKA MPOBOJUTHCS HAa OCHOBI POOOTH yKe
ICHYIOUMX YCTAaHOBOK 11 BUpoOHMIITBA Oiorasy [11, 12, 13]. OcHOBHUM MOKa3HUKOM
€HepreTUYHOi Ta €KOHOMIYHOI OIIIHKM € MUTOMHUU BuXia Oiorazy abo OiomeraHy y
nepepaxyHKy Ha HOpMajibHI YMOBH 3a 100y Ta Y pO3paxyHKy Ha OAMH KyOl14HHI METp
Oiomacu B OiorazoBomy peaktopi [14]. lleit moka3HUK 3ajIeXHUTh BiJl MIIBHOCTI 1
BOJIOTOCT1 Ol0MacH, BMICTY OpraHiuHOI MacH y 6ioMaci, a TaKoXk LIUIBHOCTI 010Tasy 3a
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HOpMaJIbHUX yMOB [15, 16]. Ane BHU3HaYaJIbHUMH TIOKa3HWKAMU IHTEHCHBHOCTI
nporiecy aHaepooHoi pepmeHTallli € IHTEHCUBHICTh PO3KJIaay OpraHiuyHO1 010MacH 3a
no0y Ta BuXig Oiorazy abo OiomMeTaHy B PO3paxyHKy Ha OJMHHINIO PO3KJIAACHOT
opraniunoi macu [17, 18]. MacoBuii Buxij 0iorazy B pO3paxyHKY Ha OJIMHHITIO
PO3KJIaICHOI OpraHivHOi MacH CTaHOBUTH OJiM3bKO 1, a 61oMetany — Bix 0,27 no 0,51
KT Y 3aJIe)KHOCTI BiJl BUy 61oMacu. CI1iJ1 3a3HAYUTH, 1110 JISTKOPO3YHMHHI BYTJICBOHEBI
CITOJTYKH TI1J] 4ac po3KJIaay IPOoayKYIOTh MIHIMAJIbHY KIJIBKICTh OloMeTaHy, a 6ioMaca,
SKa MICTUTD KHPOBI CIIOTYKH — MAaKCUMAaJbHY.
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€ 50° C - pakTnyni naHi B 30° C - pakTuuni gani
A 20° C - paktnyni gani e 50° C - anpokcuMaIis eKCrIOHEHTOIO

Puc. 1. TlopiBHsHHS (aKTUYHUX JaHUX JOCHIKEHb, $KI CTOCYBAJIHUCS
aHaepoOHOi (QepMeHTallli THOK Ta IX aNpoKCHUMallli eKCHOHEHIIAIbHUMU
3aJICKHOCTSIMH.

AnpokcuMmariisi (pakKTUYHUX JaHUX AOCTIHKeHb (puc. 1), sKi cTocyBanucs
30pomkyBaHHs THOHO [19] un moOyToBux BiaxoxdiB [20] moka3anu, 10 iIHTCHCUBHICTD
PO3KJIaay OpraHiuHoi GioMacH M 4yac aHaepoOHOi epMeHTarii 31 3HAYHUM PiIBHEM
aJICKBaTHOCTI OMHICY€ETHCSA €KCITOHCHITIAIBHIMHU 3aJIC)KHOCTSIMH:

*

a:%g expl ki) g @lgex k)1

7€ & — pIBEHb PO3KJIaly OPTaHIYHOI PEUOBUHU HA IOTOYHUI MOMEHT 4acy, BiTHOCHUX
ol.; { o — 3araJbHU# YMICT OpraHi4yHOI PEYOBHHU OIOMAcH Ha MOYATOK aHAepPOOHOI
(epmenranii, kr; [ © — yMiCT OpraHi4Hoi pe4oBUHHU 0ioMacH, SIKa HE PO3KIAaNacThCs
i yac anaepoOHoi depMenTallii, Kr; K — Koe(illieHT MBUAKOCTI Tporiecy 6iora3zoBoi
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depmenranii, ni6?; U — wac 6iorasosoi dbepmenTarii, mio; aO:MO' M

MaKCHUMaJbHUI piBEHb PO3KJIATy OpraHiuHOI PEYOBHHUM B MpOIeCci aHaepoOHOI
dbepmenTartii, BITHOCHUX OJI.

Takum uynHOM, y OaraTbOX BHMAJKaxX aHAepoOHOTO 30pOJKYBAHHS Pi3HOT
opraniuHoi OioMacu piBeHb pPO3KJIaay OpraHiuHoi Oilomacu B dYaci Moxke OyTu
aHp0KCI/IMOBaHI/Iﬁ CKCHOHCHHiaJII)HHMI/I 3aJICKHOCTAMMU. ]_[1 3aJIE)KHOCT! BKJIIOYAIOTh
3Ha4YCHHS Koe(]illleHTa IIBUJKOCTI mpoliecy 0iorazoBoi ¢depMeHTarlii Ta 3HaYeHHS
MaKCHMAaJIbBHOTO PIBHS PO3KJIaJy OpraHIYHOI pPEYOBHUHM, SKI BU3HAYAIOTHCS
CKCIICPUMCHTAJIbHO.
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3acToCyBaHHS MIAPHIPHO-3’€JHAHMX TBUHTOBHX CEKIIM B SKOCTI poOOYHMX
OpraHiB THYYKHX TBUHTOBHUX KOHBEEPIB CyTTE€BO MIABHUIIYE iX pecypc poOoTH y
MOPIBHSIHHI 3 CYLUJTFHO HAaBUTUMU CIHIPAISIMH, SIKI JOCUTH MIBUJIKO PYWHYIOTHCS MU
iX poOOTI HA MaJIUX pajlycax KpUBU3HHU, TOOTO HA JOKAJIbHUX 3rUHAX TPAHCIOPTHO-
TEXHOJIOTIYHUX Marictpaneit [1-3].

Ha manwuii yac po3po6iieHo 11Ty TaMy TakKUX THIIB poOoYMX opraHiB [2—-5], ne B
AKOCTI €JIEMEHTIB 3 €JHAHHS TOPLIEBUX YaCTHH CEKLIH 3aCTOCOBYIOTHCS IJIACTHHU
pi13HOI KOH]ITypaIlii Ta po3MipiB, a TAKOXK MPYTKU PI3HOTO JAlaMETPy Ta X KUIBKOCTI 3
TOPLEBUMU Ta paJiaJIbHUMU 3a4erieHHsAMU (puc.l).

a
Puc. 1. 3araapbHux BUTIIA CIIAPEHUX MIAPHIPHUX CEKIIIM TBUHTOBOT'O pOOOYOTO

opraHy 3 IUIOCKMMH TUIaCTUHaMH (a) 3 MPYTKOBUMHU 3 €IHAHHSMHU 13 TOPIIEBUMU

KyJIbKOBUMH 3a4eTUICHHAMH (0) Ta pagiaibHIMU MaJIbIIEBUMU 3a4eIICHHSIMU (B).

B mpomeci mocmimkeHb TakuX THUIIB pPoOOYMX OpraHiB OCHOBHA yBara
NPUAUIATIACH JTOCTIKEHHIO MIAPHIPHUM eJIeMEHTaM Iepefadli KpyTHOTO MOMETHY,
BCTAQHOBJICHHIO KOHTAKTHHUX HANpPY>XCHb B 30HAaX 3a4CIUICHHS, a TaKOX Po3poOIli Ta
OOTpYHTYBaHHIO palliOHAJIbHUX TMapaMeTpiB 3aXUCHUX MEXaHI3MIB JIsl YHUKHEHHS
MIOJIOMOK I'BUHTOBUX POOOYUX OPraHiB NpU KPUTUYHUX MEPEBAHTAKEHHSIX [6, 7].

[Ipn npomMy, HE3BaXKarO4YM Ha BKa3zaHl IepeBaru Takli poOOYl opraHu MarOTh
CYTT€BI HEAOJIKH, 10 SKHUX B MEpIly 4Yepry HEOOXiHO BIAHECTH IX 3HAYHY
MaTepiaioOMICTKICTh, MiABUILEHE 3HOIICHHS €JIaCTUYHUX HaIpaBIISIOYUX KOXYXIB, a
TaKOX HAJIMIPHI EHEPrOBUTPATH HA TIPOIIEC TPAHCTIOPTYBAHHS CUIIKUX MaTepialiB, sSKi
B TEpIIy 4Yepry TMOB’s3aHi 3 BHCOKOK MAaTepiaJOMICTKICTIO IIAPHIPHUX CEKIIH
IBUHTOBUX pOOOYMX OPraHiB.

[IpoBenenmii aHami3 BIAOMHX JOCHTIDKCHb JO3BOJHB BH3HAYUTH OCHOBHI
HaIpsIMKU BJIOCKOHAJICHHSI TaKUX THITIB THYYKHWX TBHHTOBHX poOouux opraniB. Ha
HaITy TyMKY BOHH TOJISITAIOTh B HACTYITHOMY:

- pO3paxyHOK HaWO1IbIII HABAaHTAXKEHOI CEKIIli, sika Oe3MmocepeIHhO 3B’ sI3aHA 3
OPUBIJHUM BajOM B 30HI 3a00py CHIIKOrO Marepiajgy MOBUHEH 3JIHCHIOBATUCA 3
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BpaxyBaHHSAM JIOBKHHHU Ta PajlyCy KPHUBH3HH TEXHOJIOT1YHOI TPacH, PEOJOTIYHHX
BJIACTUBOCTEHN CUIIKOTO MaTepiaidy Ta BUCOTH MiAHIMAHHS BaHTaXY;

- HEOOXIHO BpPAXOBYBaTH IMPOJYKTUBHICTh KOHBEEpA, SIKa BU3HAYAETHCS
KOHCTPYKTUBHHUMH MapamMeTpaMu poO0YOoro opraHy Ta 4aCTOTOIO HOTO oOepTaHHs, a
TaKOX 3aTpavyeHy MOTYX HICTh Ha MPOLIEC TPAHCIIOPTYBAHHS MaTepiaiy;

- BIJIHOCHO MAaKCHUMAaJIbHO JONMYCTUMHUX KOHTAKTHUX HAIpPY>KE€Hb IOBHHHI
10 paTUCh TapaMeTPH eJIEMEHTIB IIApHIPHUX 3’ €JHAHb P BpaxyBaHHI MaTepialliB,
SIK1 3aCTOCOBYIOTHCS JIJISl IX BUTOTOBJICHHS 1 OCOOJIMBO aHTU(PPUKITIHHUX BTYJIOK, IO
BUKOHaHI 3 TIOJIaMiJiB apMOBaHHX CKJISHUM BOJIOKHOM, SIKI JOBEIH CBOIO
e(deKTUBHICTD B Mapax TepTs Npu poOOTI KOHBEEPIB 3 a0pa3uBHUMHU MaTepiajaMH;

- PpO3paxyHOK €JEeMEHTIB 3’€JHaHHS (IJIACTHH, MPYTKIB, iX pO3MIpiB Ta
KUTBKOCT1) MOBUHEH 3/A1MCHIOBATUCS 3 YMOBH X JOIYCTUMOI'O KyTOBOTO MPOBEPTAHHS
Ta YHUKHEHHS 3JIMIIKOBUX AedopMariiii;

- He0OX1/IHO BpaxOBYBaTH IapaMeTpU I'BUHTOBOTO pedpa Ta 30H MOro 3’ € JTHaHHS
3 OCHOBOIO CEKIIii, 110 CYTTEBO MiJIBUIYE KPYTHIbHY 3[JaTHICTh KapKacy IBUHTOBOI
CEKIIIi.

BpaxyBaHHsi  BHIIE3a3HAUYCHUX  HANPSMKIB  JIO3BOJUTH  MIHIMI3YBaTH
MaTEePlaJIOMICTKICTh IIAPHIPHO-3’€IHAHUX TBUHTOBHUX CEKI[ii poOOYMX OpraHiB Ta
MIIBHUIIUTH SKCIUTyaTalllifH1 TOKa3HUMH TBUHTOBUX KOHBEEPIB.

Cnucok nitepatypu

1.t .1 doCts, | SEOfsd dzi! iR, ERBtsdE j.dan.” 2 . Is0O
[li1BUILIEHHS TEXHOJOTTYHOTO PIBHS MPOLECIB 3aBAHTAXEHHS Ta MEPEBAHTAKECHHS
MarepiaiaiB y TBUHTOBUX KOHBeepax: MoHorpadis. Tepnonins: Ocanua F0.B., 2018.
180 c.

2.t .1 49Cts,] " bBtocgod J o 9 ts,is.dzff daBro@konanenns
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opraHy THyYYKOT0o TBUHTOBOTO KOHBeepa. BicHuk iHxkeHepHoi akagemii Ykpainu. Kuis.
2009. Ne 1. C. 212-216.

3¢ . ] stetso dRJ o Wsiosmii aHam3a pobOOYOro OpraHy THYYKOTO
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Bum. 4. JIyupk: JIITY, 1998. C. 8-14.
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yaiBepcurety. Bum. 80. Kuis. Bun. Bigmin HAY. 2005. C. 338-343.
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of the Transilvania University of Brasov. Series I. Transilvania University Press
Brasov, Romania. 2017. VVol. 10(59). Ne 2. PP. 39-46.

6.HevkoB . [ . , RHd v k o OM., eBurchkM.V., DzyadykevycH.V.,
RozunR.l. Development of design and investigation of operation processes
Improvement of machine safety devices. Acta Polytechnica. Czech Technical
University in Prague. 2018. Vol. 58. Ne 1. PP. 17-25.

7.1 . 4 4 9 € 5,5 dzf dgMer@iuka mpoBeneHHS MOCTIIKEHb ITHEKOBOTO
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HaykoBuXx crateid. Jlynek: JIHTY, 2013. C. 67-74.
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B arpapHoMy BUPOOHHMITBI TBUHTOBI KOHBEEPHU 3HAWIUIM HIMPOKE
3aCTOCYBaHHS JJid  TPAHCIOPTYBaHHS  3€pHOBHX, HACIHHEBUX  MaTepialib,
IpaHyJIbOBaHUX MIHEpPAJIbHUX TOOpUB Ta 1H. B mpoueci nepeMilieHHs B 3aMKHYTHX
KOXKyXax sIK TI0 TIPSIMOJTIHIMHUX, TaK 1 KpUBOIIHIMHUX Tpacax BOHU 3a3HAIOTH 3HAYHUX
NOIIKO/)KEHb, 10 € HeAOmycTUMUM. (OCHOBHOIO NPUYMHOIO TpPaBMYBaHHS €
MOMAaJJaHHsl YaCTMHOK CHUIIKOIO Marepialy B 3a30p MK OOEpTOBUM TI'BUHTOBUM
poOOUYMM OpPraHOM 1 HEPYXOMOIO BHYTPIIIHBOIO IIOBEPXHEIO HANIPABJISIIOYOI0 KOXKyXa.

JlJi1 yHUKHEHHS [IbOTO HEJOJIKY JIOCUTh YAaCTO MOBEPXHIO ITHEKA BUKOHYIOThH 3
enacTuyHuX mMartepiaiis [1-3], mo 300pakeHo Ha puc.1.

Puc. 1. PoGoui opranu itaniiicekoi kommnanii « WAM Group» 3 noiaiMepHUM
MOKPUTTSM T'BUHTOBOTO pedpa (a), amepukancbkoi komnanii «Lundell Plastics Corp»
3 MOJIIMEPHUMU CIIpaJIbHUMHU HaKJIaJKaMU Ha TBUHTOBUX pedOpax (0) Ta CEeKIiHHOI0
MOJIIYPETAaHOBOIO TTOBEPXHEIO (B).

OpHak, fK MOKa3aJld €KCIEePUMEHTANbHI JOCHIKEHHS, MOJIMEPHI MOKPHUTTS
cripaJieil IIIHEeK1B CIPUSIIOTh 301IBIICHHIO iX pecypcy poOOTH, OIHAK HE 3a0e3MeUyIoTh
CYTT€BOTO 3HMKCHHS TIOIIKO[KEHb CUITKUX MaTepialliB.

AN

Puc. 2. Cxemu emactTuyHuX TBUHTOBUX poOoumx opraniB (Ilarent Ppaniii
Ne0067725).

OmuuM 3 HampsMKIB 3a0e3MedeHHs MiHIMI3allii MOIIKOKEeHb 3€PHOBHUX Ta
HACIHHEBUX MaTepiajiiB € 3aCTOCYBaHHS Ha nepudepiitHiii MoBepxHI CIipaliei MIHEKIB
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HIITKOMOAIOHUX €NaCTUYHUX €JIEMEHTIB, SIKI BUTOTOBJICHI 13 3HOCOCTIMKHX MPYTKIB
KPYTJIOro MOMepeyHOro NepeTuHy, o 300paxxeHo Ha puc. 2. OCHOBHOIO MPOOIEMOIO
TaKUX TEXHIYHUX PIIIEHb € CIOCciO X KPIMJICHHs O OCHOBH TBUHTOBOI IMOBEPXHI JJIS
3a0e3MeueHHs HaiiHOTO (PYHKIIIOHYBaHHS KOHBEEPIB.

YacTkoBe BHPIIIICHHS JaHOI MPOOIeMH HaBeIeHO B KOHCTPYKTUBHUX PIlICHHSIX
Ta Crocobax KpirjieHHs, K1 HaBeJCHO Ha puc. 3.

I 3
7= |Rr®
VLV S
A
a 0 B
PI/IC. 3. KOHCTpYKTI/IBHa CXEMa IIHCKa 3 cJIaCTUYHUMU IHiTKaMI/IZ a — IIAaTCHT

Himeyuram Ne4001121 Ta ciocoOu KpiruieHHs €1aCTUYHUX IITOK 10 pedpa: 6 — A.C.
Ne1652230; B — A.C. Ne1613404.

OnHak gaH1 CrIOCOOM TaKOXX MAarOTh PsAJl HEJIOMIKIB, JO SIKUX MOXHA BIAHECTH
MIJBUILIEHY TPYAOMICTKICTb 1 €HEPrOBUTPATHICTh MPU BHUTOTOBJICHHI IIIHEKIB Ta
HU3BKY 1X PEMOHTO3/IATHICTb.

Jlns1 3a0e3nedeHHs TapaHTOBaHO1 (DiKcallli eaCTUYHUX IIITKONOAI0HUX My4YKIB
710 CIIpaJIbHOTO pedpa MPOMOHYETHCA MOMEPEHbO HABUTHIM Ha peOdpo MakeT cripai
CTUCKATH Ta PIBHOMIPHO, [0 Horo nepudepii, cBepAIuTH oTBOpH [4, 5]. Ham cnipanb
pPO3TATYETHCA HA 3aJaHUl KPOK JO MOBHOTIO KOHTAaKTy il BHYTPIIIHBOI MOBEPXHI 3
BaJIOM, 3 TIOJIAJIBIINM iX 3BaproBaHHSIM. OTBOPY BUKOPUCTOBYIOTHCS JIJIs KPITIJICHHS Ta
dikcarii my4kiB eJacTHYHUX MiTOK. L{e 3a0e3neunTh HafiliHe 3’ € JHAHHS €JIEMEHTIB Ta
pOOOTY TBUHTOBOT'O KOHBEEPA.

Crucok nitepatypu

1.t .1 doSts,t sEOfsddzm’ Cid,, B tsddidan.’ 2 . SO
[TigBUIIIEHHS TEXHOJOTIYHOIO PIBHS TPOIIECIB 3aBaHTAXKCHHS Ta IEPEBAHTAKCHHS
MarepiaiiB y TBUHTOBUX KOHBeepax: MoHorpadis. Tepnonins: Ocanua F0.B., 2018.
180 c.

2. HevkoR., DzyadykevycH., Tkachenkd, ZalutskyiS.Parameter justification
for interworking relationship of elastic screw operating element with grain material.
Scientific Journal of the Ternopil National Technical University. Ternopil, TNTU.
2016. Vol. 81. Ne 1. PP. 70-76.

3.) Odzlz W .1d.2, 5, 0zOH' t j o § 5 1 tsuG lte. Biizdadenns
3ycuib nedopmariii e7acTUYHOI JIomaTi IMHeKa TpH il B3aemojii 13 3€pPHOBHM
MarepiaioM. BicHuk imxeHnepHoi akagemii Ykpainu. 2017. Ne 2. 2017. C. 13-19.

4.. 1.4 9 G5 ) Odzlz y PRpdoRa koHCTpyKIli IIHEKA 3 €ITaCTHYHOO
TBUHTOBOIO MOBEPXHEIO Ta PE3YIbTATH 1i €KCIEPUMEHTAIBHUX OCHIKEeHb. BiCHUK
[mxenepHoi akamemii Ykpaiau. 2015. Ne 1. C. 242-247.
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5. HevkoR.B., Zalutsky5.Z., TkachenkbG., KlendiyO.M. Development and
investigation of reciprocating screw with flexible helical surface. INMATEH:
Agricultural engineering. Bucharest, Romania. 2015. Vol. 46, Ne 2. PP. 133-138.
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JloiHHST KOpIB MpuUITycKae 3HaHHA ()1310JI0T1i TBAPUHU 1 OPraHi3alliio MpoIecy
JOTHHS 3 YypaxyBaHHSM BCIX @apaMeTpiB KUTTEASUIBHOCTI TBapuHH. Pedrekc
MOJIOKOBI/IJ1aul, BKJIFOYAIOUX CEKPEIIiI0 OKCUTOLIMHY, MOKE CTUMYJIIOBATHUCS Oararbma
crnoco0aMu: TaKTUJIBHOIO CTUMYJISIIIEIO MIMKH, 3HAXOMKEHHSIM y TOJII 30pY KOPOBU
TENATH, a TakKoX NUIAXoM (GOpPMYyBaHHS YMOBHOrO pediiekcy Ha TOMIBIIO
KOHIIEHTpaTaMu IiJ1 yac JoiHHsA [ 1, 2].

[lin yac JOTHHA 1 CMOKTaHHS aKTUBI3YIOThCS HEPBOBI pELENTOPH, IO
3HAXOAATHCS Ha LIKIP1 A1MKHU 1 pearyroTh Ha TUCK. L[ MexaH1uHa CTUMYJISILIS BUKIIMKAE
nepeaaydy iIMIyJabCy B Tinodi3 MO3KY, PU IbOMY BiI0YBA€THCSI BUBLIBHEHHSI TOPMOHY
OKCUTOIMHY. Pa3oM 3 MOTOKOM KpOBI TOPMOH TOCTYIA€E 10 TKAHUH BUMEH1. JIoTHHS
KOpIB MPUITyCKa€e 00K MeXaHi3My peduiekca MoiokoBianayi. Ha puc. 1 cxemarnuno
300pakeHHI MeXaH13M pedIieKCy MOJIOKOBIIaui.

Tinodis

- w.ougxirom-m
Ove®

Q Ilepemaua Hepefeorn

IMITYJIBCY Y€

Crumynaiga giiiox

Puc. 1. Mexani3m pediiekcy MOIOKOBiAIaul.
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Crumynsmis miiok (1) BUKIMKAae Tmepenadyy HEPBOBOTO IMITYJIbCy depe3
CIIUHHMUN M030K (2) B rinodi3 (3), mpu 11b0My BUBUIBHAETHCS OKCUTOITUH, SIKUM IMOTIM
MOCTYTIA€ Y BUM's 3 TOTOKOM KpOBi (4).

B BHMeHI rOpMOH BUKJIMKA€ CKOPOYEHHS €MITeNaIbHO-M'SI30BUX KIITOK, 110
OTOYYIOTh aJIbBEOJIH, 1 B PE3YyJIbTATI I[OTO MOJIOKO BUIABIIOETHCS B MOJIOUHI TPOTOKU
1 IIUCTEPHU.

[lepennoinbHa CTUMYIISIIS B 3arajibHOMY BUIIQJIKY MPOIIEAYpa, 31HCHIOBAHA JI0
PO3MIIIIEHHST HAa BHUMEHI KOPOBH JOIJBLHOTO arapaTy. BoHa BKIOYae 310IOBaHHS
MEePIINX I[IBOK MOJIOKA, OUMIIICHHS 1 BUTUPAHHS I1HOK, Macax NiHoK 1 BuMeHi. [1ix yac
nepeI0iIbHOT CTUMYJISIIT aKTUBI3YIOTHCS PELIENITOPH JIHOK, 1 3aIyCKaeThes peduiekce
MOJIOKOBI1aui.

[{e mpu3BOAUTH A0 BUAUICHHS MOJIOKA, KOJIA BXKE IMOYAIach it OKCUTOIMHY Ha
eniTenianbHO-M'A30B1 KJIITKH MICJsl HaJIBaHHS JAOLIBHOTO amapary Ha BHM S.
[lepeBaru, siki Ja€ MpaBWIBHO OpraHizoBaHa (a3za MepeApoiIbHOT CTUMYJISIIL 11e
KOPOTIIMM Yac JOTHHS, OUIBIINI MOTIK MOJIOKA, 1 B JACSKUX BHUIAJIKaX ¢(EKTUBHIIIIE
BUJIOIOBaHHS MOJIoKa. OCKUIBKY TEpe]l pO3MIIIEHHSIM Ha BUMEHI JIOTIHHOTO anapary
pedaexc MOJOKOBIIaul BXKE 3alylIeHU KpUBa MOJOKOBIIadl BKpal piako OyBae
nBoBepiinHHOW [3, 4]. lle o3Hauvae BIJACYTHICTh 3aTPUMKH MOJIOKOBIAAadl Mix
HAJXO/DKEHHSIM MOJIOKA 3 IIUCTEPH 1 HAIXO/KEHHSM MOJIOKa 3 albBEOJI, IO CIPHUSE
Kpamiiii o0poOii aiiok. YwmcenbHi JOCTIKEHHS B MOJOYHHMX IIAMPUEMCTBAX
MTOKa3aJId, 110 TOCTaTHBO BEJIMKA KUIbKICTh KOPIB 10iThCs HENpaBuibHO. HegocTatHiit
001K (h1310JIOTIYHUX OCOOJUBOCTEM MPU MIATOTOBII JO JOTHHA MNPU3BOAUTH O
HETIOBHOIIIHHOT MOJIOKOBii/1ayul. SIKIIO MiATOTOBKA TMPOBEJAEHAa NPaBUILHO, 1€
MIPUBOINTH, BHACIIOK ITiIBUIIICHHS BHYTPIIIHHOTO TUCKY Y BUMEHI, 10 HAOyXaHHS 1
Hampyru JIAOK 1 Kpalloi «mocaaku» AoinbHUX crakaHiB [1, 2]. Hemocraths
nepejioiibHa  CTUMYJIALIS  (4epe3 10 OKCUTOLUMH BUIUISETHCS  (paKLisIMH)
MPU3BOJIMTH JI0 3HMKEHHS MOJIOYHOTO MOTOKY, BUHMKHECHHS O1MOJAIbHOCTI KPHUBOI
MOJIOKOBIJIZIadi, XOJIOCTOTO JOTHHS, MiABUIICHHS TPUBAIOCTI JOJOIOBAHHS 1 YaCTKH
MOJIOKA, 1110 OTPUMYETHCS 32 PAXYHOK JI0JI0OFOBAHHS, a TAKOXK JI0 3HWKEHHS 3araJIbHOTO
yI0I0 1 30UIBIICHHS 3arajibHOi TPHUBAJOCTI JOiHHA. BuTpaTm yacy Ha MalIMHHE
JI0JTIOIOBaHHS 3HIKYIOThCA 3 1,05 xB. mipu 8-cekyHnHii ctumydsiii 10 0,62 xB. mpu
CTUMYJIALIT TpoTsaroM 20 ceKyH I, Xo4a 1 Taka IMAroToBKa Ie He TOCATAE ONTUMATBHOT
¢b1310J10T19YHOT TPUBAJIOCTI. 3MEHIIIEHHS Yacy JOJOIOBAHHS 1 3arajbHOi TPUBAJIOCTI
JOTHHS IO3UTUBHO BIUIMBAE HA CTaH JIMOK, @ OTXKE 1 HA CAMOMNOYYTTs, 1 HA 3JJ0pOB'A
TBapHHMU.

Cnucok sitepatypu

1.1 s dzls W dzfn ‘O8rfYHTYBaHHY TEXHOJIOTIYHUX [TAPaAMETPIiB MEXaHIYHOTO
CTUMYJIIOBaHHS (Maca<y) BUMEHI BUCOKONpoayKTuBHUX KopiB. [Ipami THATY. 2012.
Bun.2. T.5. C. 23-30.

2. 4 C dzv .o 1 [Bdgls.W,dzi ! Qc@bru \nMpotTyBaHHS TBAPHUHHUIIBKUX
mignpueMcTB: miapydHuk. Kuis. BugaBauuuii gim «Konmop», 2018. 380 c.

3.1 Bdzls W dz Bdae@uicys AKIGHEX 1 KITbKICHUX ITOKA3HHUKIB MOJIOKA BiJ
saxocTi MexaHiyHoi ctumyssinii Bumeni. TE3U 11 MixurapoaHoi Hayk.-mpakT. KOHQ.
«CyuacHi TexHosorii arpapaoro BupooHurBay. Kuis: HYbill Ykpaiau, 2016. C. 109-
110.
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4. 1 sozlsw dzfn! O@umijamisWnapaMeTpiB CTUMYIIOUUAX il 1pH
BUKOHAHHI miaAroroBunx onepariiit qoinus. [Ipami THATY. 2011. Bun.11. T.5. C. 47-
51.

YK 631.363.2

b1 6wy rrteloyr vo ver{Jwswl o zugpfY]?
1l sdzlsw dzfn! € BRBPLE Q. , o .

vOot' 2M! €d2 HJiKYOodzd?2 OGteslsj n dzts dztsc
"dRBjde  BdstcO [ BlststodasE s

VY Hamnil kpaini OpIYHO 3arOTOBJISIIOTH COTHI MUTBHOHIB TOH ClHA, CIHAXY Ta
coomu. B cywacHux ymoBax cmocobu 30epiraHHs KOpPMiIB TOBHHHI OyTH
MaKCUMalbHO €()EKTUBHUMU — 3a0€31€UyBaTH MiHIMaJIbHI BTPATH MOKUBHUX PEYOBHUH
1 OyTH ONTUMAaJbHUMHU 3 TOYKH 30py €KOHOMIKM Ta oprasizamii mnpami. s
MOJIIMILIEHHS TPAaHCIOPTA0EIbHOCTI, 3HUKEHHSI BapTOCTI MEPEBE3€Hb, EKOHOMIYHOTO
BUKOPHUCTAHHA CKIAJCHKUX TMPHUMIIICHb, A 3a0€3MeYeHHs] Kpamoro 30epeKeHHs
MO’)KMBHUX PEYOBHUH 1 BITAMIHIB KOPMU YIIUIBHIOIOTh. AHaNi3 TEXHIYHUX 3aC001B I
VIIUTbHEHHSI KOPMIB 332 XPOHOJIOTIEI0 iX MOSIBU TMOKa3aB Pi3Ke 3POCTaHHS KUIbKOCTI
TakuxX po3poOok HampukiHUl XX cromrtrs. [lounnaroun 3 2000-x pokiB 3pocia
KUTBKICTh 3alaTeHTOBAHMX TEXHIYHUX PIllIeHb, SKI IPYHTYIOThCS HA 1HHOBAILIMHHUX
TEXHOJIOTIIX mpecyBaHHs. OJHAK J0 CUX MIp HEMa€ OJHO3HAYHOTO PIIICHHS PO
HaWOUIbII e()EeKTUBHY KOHCTPYKTHBHO-TEXHOJIOTIUHY CXEMY YIIIJIbHIOBa4Ya KOPMIB
[1,2].

[IpecyBanHss B  3aKkpuTii KaMmepi BHUXIJHOTO Marepialy BHUCTYIAE
HAWUTIOMIHUPEHIITUM CIIOCOOOM YIIUTbHEHHS KOPMiB. 3aJIe’KHO BiJI IIIJIbHOCTI MOHOJITY
B pe3yJbTaTi MPEeCyBaHHS CTEOJIOBUX KOPMIB OTPUMYIOTH TIOKH (IIUIBHICTH 120-
160 kr/m®), mo BuMararTh OOB's3kM; OpukerH (mimbHicTs 600-900 kr/M%), mIO
30epiratroTh cBOIO opmy 0e3 00B'A3KH. 3aJICKHO B1J] BOJOTOCTI BUXITHUX MaTepialiB
CIOCOOM MpeCcyBaHHS MOJIISIOTH HA BOJOTUM 1 CyXui (BUX1/IHA BOJIOTICTh BiAMOBITHO
35-50% 1 17-30%). Ocranniéi crnoci0 HaOyB HaWOUIBIIOrO MOIIUPEHHS CaMe B
KOPMOIIPUTOTYBaHHI.

Ha cboromHimHii eHb ICHY€ BeJIMKa KUTbKICTh MPECIB JIJIi OTPUMAaHHS TPaHy
CYXHM CIIOCOOOM PI3HHUX SIK 32 CBOIM MPU3HAYCHHSM, TaK 1 3a MPUHIIAIIOM J1ii poO0YHX
opraniB Ha wmartepian [3]. 3a BuUAOM poOOYMX OpraHiB Mpecu JJs CTUCHEHHS,
OpUKeTyBaHHSI Ta TpaHYJIOBaHHS KOPMIB PO3MOJIISIOTHCS HAa TaKli OCHOBHI TPYIIH:
BaJIbI[bOBI, IITEMIIENIbHI, PYJIOHHI, TPAHCIIOPTEPHI, TBUHTOBI, MOPIITHEB], IIECTEPEHHI
Ta MaTPHUYHI.

3 60-70-xx pokiB XX CTOJITTS B CBITI HA0yBalOTh MOMYJISIPHOCTI BUKOPUCTAHHS
KUIBLIEBUX MAaTPUYHHUX THpeciB Oe3nepepBHOI JAii Ta TMpeciB IMITEMMEIbHOIO
(mnywxepHoro) tuny. B Ykpaini 30epiracTbcsi aHajaoriuHa TEHEHIIISI BAKOPUCTAHHS
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MpeciB B OCHOBHOMY JJIsl TPaHYJIIOBaHHA Ta OpukeTyBaHHS KopMiB. LlITemmnensHi, abo
TUTYH)KEPHI TIPECH 3AIMCHIOIOTH TIPOIEC MPEeCYBaHHS MUIIXOM VIIUTBHEHHS OKPEMHUX
nopiii Marepiany (puc. 1). IX BUTOTOBIATH 3 BiZIKPUTOIO Ta 3aKPUTOI0 KaMEPOIO
npecyBaHHs. [Ipec i3 3aKpUTOI0 KaMEpOIO MEHII CHEProeMHHH, MpOoTe MOTpedye
NOJIJaBaHHs CTPOTO BM3HAYEHOI MOpIIii MaTepiamy, 4epe3 M0 He 3HAWIIOB MHUPOKOTO
3aCTOCYBAaHHS B CIJTbCHKOTOCTIOAPCHKOMY BUPOOHHMIITBI.

3 3/
a)
Puc. 1. Cxema pobounx opraHiB IITEMIEIbHUX IMPECIB 3 BIAKPUTOIO (a) Ta
3apuToIo (0) MpecyBaIbHOIO KaMeporo | — 3aBaHTaKyBaJIbHE BIKHO; 2 — MIPECYBABHHM
KaHaJT; 3 — mreMnens; 4 — ynop.

Halimupiie 3acTocyBaHHS OTpUMalIM UITEMIIENbHI MPEecH 3 BIAKPUTHUMHU
KaMepamMH Ta KPUBOLUIMITHO-IIATYHHUMH MPHUBOJAMHU IITEMIIEIB, 10 3a0€31eUyI0Th
MiHIMaJIbHE TIOJIPIOHEHHST MaTepially P MPECyBaHHI Ta TPUBATIILY BUTPUMKY Macu
1] TUCKOM, BUIMOBITHO 1 JENIO BHIINY SKICTh NMPECOBAHOTO KOpMY (TIOPIBHSHO 3
BaJILI[OBUMH MIPECaMH), @ TAKOXK BIIIHOCHO HEBEJIMKY eHeproeMHicTh [4]. [lo mepeBar
ITEMIEIBHUX TPECIB BIAHOCITHCS HEBENIMKI BUTPATH €HEPrii, B TOMY YHCII 3a
pPaxyHOK OJHOOCHOTO CTHCHEHHSI MaTepially, MOXJIMBICTb OTPUMYBAaHHS OpPHUKETIB
OinbIoro aiamerpy. Jlo HeIOMiKIB BIIHOCUTHCS BUCOKA METAJIOEMHICTh, CKJIQHICTh
Mo/auyl CUPOBUHU, HU3bKAa NPOAYKTUBHICTb, 3yMOBJIEHA LHMKIIYHICTIO MPOLECY.
[IpoyKTUBHICTh IITEMIENBHUX MPECIB TAKOXK OOMEXKYETHCA 4YacoM NepeOyBaHHS
VIIUTBHEHOTO0 MaTepiady B MpeCcyBaJIbHOMY KaHajl JJisi 3a0e3MedeHHs pesakcarlii
HaIpy>kKe€Hb B MaTepial.

Crucok nitepaTypu

1. 1 sdzlsWw dzip! € @uacHpii. WraH MaIIMHHO-TPAKTOPHOTO — TMapKy
MIPUEMCTB arporpomMucioBoro komruiekcy. [lpari Taspiiicekoro aep:kaBHOTO
arporexHoJjorigyHoro yHisepcurety. 2008. Bum. 36. C. 3—7.

2. s 530 tc Adramit KOHCTPYKIIA TPECiB A MPUTOTYBAHHS KOPMOBHX
rpany’n Ta nanuBHuX OpuketiB. Haykosuii Bicuuk THATY. 2018.Bun.8. T.2. C. 44-
56.

3.1 Bdzls W dzin 'Afia@3 KPHCTAMKIIIH IIECTEPEHHUX TPECiB-TPAHYJIATOPIB.
HayxoBuii Bichuk THATY. 2018. Bun.8. T.2. C. 29-43.

4. Boltyanska NWays to Improve Structures Gear Pelleting Presses. TEKA. An
International Quarterly Journal on Motorization, Vehicle Operation, Energy
Efficiency and Mechanical Engineering. Lublin-Rzeszow, 2018. Vol. 18. No 2. P. 23-
29.
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TexHonoriunuii mporec 3 BUPOOHUIITBA MOJIOKA, OJUH 13 ckiIaaHux. OCHOBHA
npobJiemMa — 1€ IPoIleC B3aEMO/IIT «TBAPUHU — MAIIMHU — JIIOAUHWY». EKcrutyartaiiiiai
BJIACTUBOCTI JIOUIBHUX amapaTiB Ta oOJagHaHHS JJis TBapUHHUIITBA OI[IHIOIOTH
MOKa3HUKAaMU SIKOCT1 (YHKIIOHYBAaHHS MaIlllMH, OOJIa[HAHHA 3a MPU3HAYCHHSIM
OPOTSATOM TapaHTOBAHOTO EKCIUIyaTalliHOro mepioay. Y Mpoleci JO0IHHS KOpoBa
B3a€MOJII€ 3 JOIIbHOIO MAIIMHOK0 Ta HABKOJMIIHIM CEPEIOBUIIEM, TOMY OJUH 3
TOJIOBHUX BIUIMBOBUM UYWHHHUKOM € BUKOHABYMN MEXaHI3M JOIBHOTO arnapara —
nifikoBa ryma. Bin sikocti po6oTu, dhopmu poboyoro nepepizy rymu Ta Qi3sU4HHX ii
BJIACTUBOCTEH 3aJICKUTh BEJIIMYMHA MOJIOKOBIJJayi, TPUBAJICTh JOIHHS a TaKOX
3J10pOB’S BUMEHI.

JlilikoBa TryMa JOINBHOrO amapaTy BHKOHYE HaWBaXXIMBIII (QYHKIID -
nonepekaibHy, BIAHOBIIOBAJIbHY (KPOBOOOIT) Ta CTUMYJIOIOYY. Y TOMY BHMAJKY,
KOJIM JiiKoBa ryma i (QyHKIii HE BUKOHYE, Ma€ MICLE HArOB3aHHHA JO1JIbHOTO
CTakaHa Ha JiiiKy (depe3 1€ JiiiKa MepeKuMaeThCsl B OCHOBI, MOJIOKO HE BUBOJAUTHCS 3
BMMEHI 1 HACTA€ TaK 3BaHE «CyXe NOTHHS, HAHECEHHS Ha PELENTOPH TIHKA HE3BUUHUX
Ta HaBiTh OOJIOBI MOJIPA3HEHHS, CIOCTEPITAIOThCS TINEepeMivyHEe SBHINA, IO JTyKe
4acTo MPU3BOAUTH 10 MacTUTy. B pesynbraTi 4oro TBapUHM BHJIOIOIOTHCS B
HEMOBHOMY 00Cs31, SKICTh MOJIOKAa 3HIKYETHCS, KUIBKICTH MACTUTy Yy KOpIB
30UTbIITy€eThCs. Taki MOpyIIeHHs] BUHUKAIOTh B PE3yJIbTaTl HEIOTPUMAaHHS TEXHIYHUX
YMOB MPU BUTOTOBJICHHI JIIUKOBOI T'yMH Ta MPaBUJI 11 eKCIUTyaTarlii.

J10 OCHOBHUX YMHHHUKH, 1110 IPU3BOJATH 10 TaKMX HACHiAKIB € [1, 2]:

A TIOTipIIeHHS MPYKHUX BIACTHBOCTEH i CKOPOUECHHS TEPMiHy BUKOPHCTAHHS

A niitkoBoi rymu;

A HempumycTMe 3MiHa CHII, IO JiFOTh HAa COCOK (IO MPU3BOAMTH IO 3MiHM
CIIBBIAHOILIEHHS TaKTiB, CKOPOUEHHs a00 301IbIICHHS Yacy NEPeXiTHUX MPOLECIB);

A 3mina TPUBAJIOCTI MEPEXOAY BiJl CCAaHHS JI0 CTUCKY;

A ycKknamHEeHiCTb MiAGOpY TYMH 3 OJJHAKOBHMH BIACTHBOCTSIMHU ISl AOITEHOTO
arapara Ta 1HIIII.

JledexTHa miiikoBa ryma He 3/1aTHa 3a0€3MEYUTH HOPMAJbHI PEeXUMU POOOTH
JOITPHUX arapaTiB HaBiTh B TOMY BUIIaJIKy, KOJIM BCI 1HIII BY3JIM anapaTy MpamiooTh
B ONTUMaNTbHUX pekumax [Ipu 11boMy BeNIMUYMHA TUCKY MOXKE 3MEHITUTHCS B 1,2-
1,5 pasm, 1o moripirye Macax cocka. BennunmHa HaTSry rymMu CyTTEBO BIUIMBA€E Ha
MepexiaHl IPOILEeCcH MpU poOOTI JOITLHOIO CTaKaHa, 3MIHIOIOYM Yac TAKTIB CCAHHS,
cTHCKyBaHHS B Mexax 7-9% [1, 2, 3].
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[Tpy»H1 B1acTUBOCTI IIHKOBOT TYMH MOXYTbh OYTH OLIIHEHI 32 MOKa3HUKAMHU:

* MOJIOBXEHHAM J1MKOBOT T'YMU 1] HABAHTAXEHHSIM,

* MIITHICTIO TYMH Ha PO3PHB,

* BEJIMYMHOIO 3MUKAHHS CTIHOK JIIMKOBOI T'yMH 32 HAJJIUIIKOBUM THCKOM,

* TUIOIICIO 3MHUKAaHHS IIWKOBOI TyMH Ta jaedopmaliii 000JOHKH T'yMH B 30HI
KIHYMKA JIIMKK y TOIJIbHOMY CTaKaHi.

[Tmoma 3MuKaHHS JIMKOBOI TYMHM TaKOX € OJHIE€I0 3 HaWBAXIJIMBIIIUX HOTO
xapakTepuctuk. [lo-mepie, BOHa BIUIMBA€E HA CHJIM, IO JIIOTh Ha MWKy TPH TaKTi
CTHUCKY, TIO-PYyTe, BiJ HEl 3aJICKUTh 3BOPOTHUIN TOTIK MOJIOKA (3 JIMKH B IUCTEPHY
BHMEHI), HApEIITi, O-TPETE, BEIMUMHA TUTONTI 3MUKAHHS BIUIMBAE HA «HATTOB3AHHS
JOIJIBHOT'O CTAaKaHa.

Merta nocnimxenb. 3a 10moMororo ¢otorpadiyHIX METOJIIB MPOBECTH OLIHKY
CTaHy JIIMKOBOI I'YMU 33 HAIJTMIIKOBUM TUCKOM Y MIKCTIHKOBIM KaMmepl Ta JOCIIIUTH
(dhopMy 3MHUKaHHS 1 BEIMYUHY TUCKY B JJAOOPATOPHUX yMOBaX.

Ha cyuacnomy erari asisi 1OiHHS KOpiB BUKOPUCTOBYIOTh PI3HY JIMKOBY TyMy,
nepeBakae JIiiikoBa ryma muiiHapudHa 3a gopmoro. [lo niikoBi ryMi HUITIHIPUIHOT
dbopMH € Pi3HI JOCIIJDKEHHS: pO3poOJIeHl TEOPETHYHI MOJEi B3aeMOjii TYMHU B
CYKYITHOCTI 3 JOIIbHUM CTaKaHOM Ta JIIMKOI0 BHMEHI; JOCHIKEHI 3aKOHOMIPHOCTI
nedopmarlii MTHAPUIHOI 0OOJIOHKY TYMH B T1JIb31 CTaKaHa.

[Ipn CcTBOpEHHI HAIMIIKOBOTO THUCKY Y MDKCTIHKOBIM Kamepi JOiJIbHOTO
CTakaHy Ha MpUCTpoi (puc. 1) niiikoBa ryma LMIIHAPUYHOLI (HOPMHU PO3TATYETHCA 1
ctuckaetbea Bl 50 mo 80 pa3iB Ha XBWIMHY HpOTIroM S5-6 rOauH 3a JIEHb 1, K
MOKa3aJId AOCIIKEHHS TMHAMIKY 3MIHHA TIPYXHUX BJIACTUBOCTEN 1 KOHCTPYKTUBHHX
napamMeTpiB JIIMKOBO1T rymMu, Bxe micis 10 qHiB poOOTH BOHA MOIOBKYETHCS HA 2-3 MM,
3MIHIOETHCA ii TOBIIMHA, MOTIPIIYIOTHCS IPYKH1 BIACTUBOCTI, TUCK BAaKyyM 3MUKaHHSI
smiHeThes Ha 0,5-0,7 klla Bim mouatkoBoro (9,1-14,3 klla), a me BmiIMBae Ha
IIBUJIKICTD 1 TPUBATICTD JOTHHS [1].

Puc. 1. Burnsa 1nabopaTopHOro MpPUCTPOIO Ta JOUNIBHUX CTaKaHIB 3
MATIHAPUYHOIO  JIMKOBOIO TYMOIO PI3HMX BUPOOHUKIB, 11  BU3HAYCHHS
HAJJIMIIKOBOTO TUCKY MPHU SKOMY B11I0yBa€ThCS 3MUKAHHS TYMH.
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P0301kHICTh KOPCTKOCTI AIHKOBOI T'yMH B OJHOMY JAOiJbHOMY amapaTy IO
BaKyyMy 3MHKaHHS HE IMOBHMHHA mnepeBuiyBaTtu 2 klla, a mo moJoBXKeHHIO MpH
HaBaHTaX€HHI Ha HbOro Baroro B 6 kr (58,8 H ) 3a wac 60 £+ 0,2 ¢ — He OunbIIe 5 MM.
Jlo excrutyarariii 10mycKarTh AIMKOBY T'yMy 3 BEJIMYMHOIO BaKyyMy 3MUKaHHS 5,3 —
12,0 xITa (40 — 90 mm prt. cT.) a00 3 BenuuuHOIO MojoBxkeHHs 20 — 35 mM. JlifikoBa
ryma, 110 BUXOJUTh 3a MEX1 3a3HAYEHOI1 KOPCTKOCTI, III0 Ma€ OBaJbHICTh 18 % 1
O17IbIIIE, MOPCTKICTH, @ TAKOXK MOPBaHa, BUOPAKOBYETHCSI.

Kpim Toro, duepes nyke moraHy sSKiCTh 1 HEOJAHOPIIHOCTI MaTepiany, 3 sIKOTO
BUTOTOBJISIFOTH JIIKKOBY T'yMy, LI 3MiHHM BiJOYBalOTbCS HEPIBHOMIPHO B JOIIBHHUX
CTaKaHax HaBITh OAHOI MiJIBICHOI YaCTUHU amapary.

[Ipotec poboTH TymMH BiIOYBAETHCS HOPMAIBHO, KOJIM BiIOYBAETHCS 3MUKAHHS
nifikoBoi Tymu (puc. 2). HeogHakoBuii HaTAT AIHKOBOI TYMU B OJHOMY JIOITBHOMY
amapaTti IPU3BOJIUTH JO PI3HUM IIBUAKOCTSM BUBEJECHHS MOJIOKA 13 A1MOK, 1 IX pi3HUILIS
Moxe gocsratd Bim 10 mo 18%, 10 NpU3BOIUTH 10 «XOJOCTOTO» JIOTHHS
MaJIOMOJIOUYHUX 4YBepTel. Lle mpu3BoAUTh 10 MOPYUIECHHS B3a€MOAIT JIHKH 1 JIHKOBOT
ryMHU, BHHUKHEHHS Yy KOpiB OoJiicHI a00 HE3BHYHI MOApPAa3HEHHS, 3HIKECHHS
e()EeKTHBHOCTI MOJIOKOBIIa4i.

/

a 0 B
Puc. 2. Tlepepi3 umningpuuHoi (HOpMH IIMKOBOI T'YMH B TaKTi— «CTHUCKY»:
a — Atest H2/02039/00 « GENES» (matepian - curikoH, Bup. [lonscbka); 6 — J1J100-
041A (marepian — kay4yk. Bup. Ykpaina; B — Stimulor 7027-2725-010 (marepian -
cimikon, « Westfaliay) [4].

JifikoBa ryMa IWIIHAPUYHOI (OPMU MPHU 3aKPUBAHHI MOBHICTIO MEPEAABIIOE
KIHEIb JIWKH 31 CPIHKTEpOM, YTBOPIOOUI B mepepisi 3a popmMoro «O60YKomoaioHOTO
BaMKa» abo Tumy «rantenby. JlilikoBa ryma Stimulor 7027-2725-010 «Westfaliax»
YTBOPIOIOY1 B mepepisi 3a (popMoI0 «3aKpydyeHOTO BayivKay. BemudumHa THUCKY TIpH
SAKOMY B110yBa€TbCs 3IMKHEHHsI BHYTPILIHIX MOBEPXOHb 3HAXOAUTHCSA B Mexax 3,3 —
15,0 xITa (20 — 110 mm pT. cT.)

Omxe, AilikoBa TyMa ITWINHAPUYHOI (HOPMU Ma€ psii CYTTEBUX TIEpEBar:
CTOCOBHO TEXHOJIOT1YHOCTI, 3MIHHOI J>KOPCTKOCTI IO JOBXHHI Ta TOMEPEUYHOMY
nepepizy, CTablIbHOIO KIJTLKOCTI MOJIpa3HeHb Ha TOBEPXHIO Ta KiHEIb JIMKU, MEHIITUX
3aTpat Ha OOCIYroBYyBaHHS Ta ii BapTICTh.
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BucHoBku

OmHuM 3 OCHOBHUX IIISAXIB SKICHOTO BHJIOIOBAHHS KOpIB, ITiIBUIIICHHS
IPOJYKTUBHOCTI TBApHUH, Mpalll ONEepaTopiB JIOTHHS Ta AOLBHOT YCTAHOBKHU a TaKOX
SAKOCT1 MOJIOKA, 3HM)KEHHS PIBHS 3aXBOPIOBAHOCTI TBAPWUH € BUKOPUCTAHHS SKICHOI
JAKOBOT TYMH.

JocnipkeHHss 3MHUKaHHS — UWJIIHApUYHOT  (QopMm  AIHKOBOI TymH, 3a
HAJJIMIIIKOBUM THCKOM Yy MIDKCTIHKOBIM KaMepi J1a€ HaOJWKEHHH BapiaHT Mia00py
TYMH JIJ1s1 KOMIUICKTYBaHHS ITi/IBICHOI YaCTHHU JOLTBHOTO amapara.

Crucok mitepaTypu

1.1 . 1. 1 0B ¢ ( dz, 1. 1. 4 ©O9 tc O dz, 1. C
HccnenoBanne (PU3MKO-MEXaHUYECKUX CBOWCTB COCKOBOM PE3HMHBI JOMJIBHBIX
anmapaToB W IMyTH TIOBBINIEHUS €€ KadecTBa. MexaHuzamwsi W JJIeKTpuuKaIms
CEJIbCKOT0 X0341CTBa: pecy0i1. MeXBe/. TeMaT. Hay4.-TexH. c0. Kues. Ypoxaii, 1982.
Boim. 55. C. 17-22.

2.1 Odz" 2 Hodmimxehns Gpizuko-MeXaHIYHUX BIACTHBOCTEH JTIHKOBOT TyMH
N0ibHUX cTakaHiB. HaykoBo-TexH1uHU# OronieTeHb. Xapkis, 2013. Ne 109, Uactuna 2.
C. 86-90.

3. 4. [ . 1] O9 ted dzj dz€ 5, . Ildperipkaf ekcrurypr@igimigizts Is 1 ¢
napaMmeTpiB Cy4acHOI AIMKOBOT T'yMHU JOINBHMX CTakaHiB 30ipHUK Te3 JOMOBiJeH
[T Mi>xHapo1HOT HayKOBO-TeXHIYHOT KoH(pepeHIii «KpamapoBcrki untanns» (17-18
mororo 2016 poky) HarjionasibHMi yHIBEPCUTET 010pECYPCIB 1 IPUPOJOKOPUCTYBAHHS
VYkpainu. Kuis. 2016. C. 92.

4. CockoBasi pe3MHa W LUIAHTH :  [OnekTpoH. pecypc]. Pexum
nocryma: http://molochka.com/rus/catalog/e/treugolnaya-soskovaya-rezina.html.

VIIK 631.363.7
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B mpoueci mpurotyBaHHs KOPMOBOI CyMilli 13 MarepiajiB pPOCIMHHOTO
MOXO/IXKEHHSI (C1HO, COJIoMa) BiI0YBAETHCS 1X YIIUIBHEHHS 1 SIK HACT1JOK HAKOMTUYEHHS
€Heprii Npy»’HO-B’SI3KOMJIACTUYHUX JePopMalliid, TOMY, TICH 3HATTS 3yCUIUISI TUCKY
BiIOYBAa€ThCsl MOro mpyxkHe posmupeHHs. OgHuM 13 OCHOBHUX (DakTOpiB, sIKi
BIJTUBAIOTH HA PO3IIUPEHHS YITIJILHEHOTO MaTepiaiy, € 4ac MPOTITOM SIKOTO MaTepial
3HAXOAMUTHCS MM €0 3yCHUIs. 3a pe3yJbTaTaMu JTOCHIKEHb MOXKHA CKa3aTH, 10
YUM OUTHIINN MPOMIKOK Yacy MpH SIKOMY Ma€ BIUIMB 3yCHJUIS TUM MEHILEe MaTepiai
PO3IIUPIOETHCS TICTs HOTo 3HATTSA. OTKe 13 30UIBIICHHAM Yacy Jii HABAaHTAXKECHHS Ha
KOPMOBI KOMIIOHEHTH 00’€MHa Maca KOpMOBOI cymimni Oyjae 30umbimyBatucs. Lle

80


http://molochka.com/rus/catalog/e/treugolnaya-soskovaya-rezina.html

Oyseamanasasamt: 3] yRazomes 3 as ¥ ticy 03onRyR900cung 3fe aedasto YiOR 330
agoaadeymyosayea dRIdieae)] @msO6mMEZ sd3Rnpao

MOSICHIOETBHCSI THUM, IO MPW 4YacTiid Ail Ha MaTepiaj 3yCHUIs, HaKOMMWYEeHAa EHEepris
npyXHUX Jedopmaliiii po3ciroeThCs. 3 OO BUILIMBAE BUCHOBOK, 110 YUM JOBIIIE
KOPMOB1 KOMIIOHEHTH OYJIyTh 3HAXOJIWUTUCH I JIIE€0 3yCUIUISI, TUM OlJIbIlIa YaCTUHA
€Heprii po3Ci€TbCsl 1 TUM MEHIIE BOHM PO3MIMPATHCA MICHS 3HATTA 3ycwiuis. L{um
MOSICHIOETBCA  KOCQIIIEHT MPYXKHOTO PO3MIUPEHHS S (i3MUHA CYTh, SKOTO €
BITHOILLIEHHS 00’ eMy MaTepiany Vg Imiciis HOro NOBHOTO PO3LIMPEHHS 10 HOTO 00’ eMy
V dzin HaBanTaxeHHSIM 8 = VW dz

Ha mpakTuiii onucaHuii mporiec MposBISETHCS y TBOX OCHOBHHUX BHJIAaX: OJHUM
13 HUX € 3MiHA HalpyXeHHS MPOJOBXK MEBHOIO MPOMDKKY 4Yacy MpH 30epekKeHHI
MOCTIHOT fedopMallii 1 Mae Ha3By peJaKcallisi Halpy>KeHb, a y IpyroMy Bi10yBaeTbCs
3MiHa z(e(bopMauu MPOTATOM 4acy Mpu 36epe>1<eHH1 MOCTIMHOTO HANPYXEHHS TOOTO
MOB3YYiCTh. SIBWINA pemakcarii i TMOB3Y4OCTI B pI3HMX MeEXKax BIIACTHBI BCIM
Marepianam i 100pe BUBUCHI, SK JJII METATIB TaK 1 I 6araTb0X IutacTMac, TyMU Ta
KOPMOBHUX KOMITOHEHTIB. BUBUEHHSIM IUX SIBUII 3aiiMaIiCh Taki BueHi, Ak B. Bebep,
I'. Bineman, JI. bombiman,  A. I1. Bponcekuii, B. 1. Oco6oB, I'. K. Bacuines,
A. B. T'onsnoBcekuid, I'. 5. ®@apoman, JI. K. CenoB, @. ®. I'irinsak, A. O. Jlebenes,
O. K. Ikomzincekuii, M. I'. YaycoB Ta iHmi. sl TEOPETUUHOTO PO3TIISIY BIUIMBY
4acy MPOTATOM SKOTO /i€ HaBaHTAKCHHS Ha YIIUIbHEHHS KOPMOBHMX KOMITOHEHTIB
BUKOPUCTOBYEMO MICIAIIO. 3 YCIX 3alpONOHOBAaHUX TEOpPiH, SK BiIMiYaB B CBOIA
poooti A.Il. bponcekuit Teopis micusaaii JlrogBura boasiiMana € HaWOUIbII
3arajbHOIO.

CTOCOBHO KOPMOBOi CHUPOBHHHM TEOPIIO MICIAAlI MOYXHA OXapaKTepus3yBaTH
TaKWUMH TIOJIOKCHHIMHU:

- KOpMOBUW Marepian, sSkuil OyB OIMH pa3 AepopMOBaHUN, MOBTOPHO
neopMyeThCS 3 IHIIOK 3aKOHOMIPHICTIO HDXK mHepuui pa3 (00poOka KOpMIB IpH
MIArOTOBLI KOPMOBOT CYMIIII1);

- 3MEHIICHHS HaNpy>KeHb NpPH TOBTOPHINA nedopmariii TUM OUIBIN, YUM
OutbmIoo Oyna mepma aedopmarlisi (MpecyBaHHsS TpyOUX KOPMIB IPH 3aroTiBIi Ta
JOBrOTpHBaje 30epiraHHs) 1 YMM JIOBIIUN Yac BOHA JisJia Ta TUM MEHII, YUM O1JIbIIe
POMUIILIO Yacy 3 MOMEHTY MepIoi aedopMmariii;

3a HAmIUMH JOCTIKEHHSIMH Ta pe3yJabTaTaMH I1HIIAX JOCIIJTHHUKIB CJIiJ
BIIMITUTH, IO B TPOLIECI 3MINIyBaHHS (IIPUTOTYBAaHHS KOPMOBOI CHUPOBHHH) TMpHU
HAsSIBHOCTI B KOPMOBHUX KOMIIOHEHTAX B MUHYJIOMY 0araTopa3oBuX pi3HUX AehopMalriii
3MIHIOIOTBCSL X (PI3MKO-MEXaHIuHI BJIacTUBOCTI. Ha mincTaBl 1bOro MOXKHA
CTBEp/KYBaTH, 110 KOPMOBY CyMIill y 3MillyBayax MOPLIMHOI Jii CHiJ 3aBXId
PO3IIIAIAaTH, K JBOKOMITIOHEHTHY TOOTO TaKy, sIka yTBOPHIIACH BHACIOK 3MIIITyBaHHSI
omnepeHIX KOMIIOHEHTIB 13 100aBJICHUM KOPMOBUM KOMITOHEHTOM.

Jlnst oOrpyHTYBaHHS yacy Ha 3MEHUIEHHS 00’ €My KOPMOBHMX KOMIIOHEHTIB MPHU
3aBaHTaXEHH1 B OyHKEP PO3IJIIHEMO MPOIEC MPUTOTYBAHHS KOPMOBUX KOMITOHEHTIB
70 3TOJIOBYBAaHHS 3 BHUKOPHUCTaHHSM MOJICITIOBAHHS MEXaHIYHUX BJIACTHBOCTEH
KOPMOBOI CyMIIII.

MopnentoBanHsl TOJsSITa€ B TOMY, IO I[UISXOM  BIAMOBIAHOL  (Pi3MYHO
OoOTpyHTOBAHOI KOMOIHAIIIT IPY>KHUX, B’ SI3KMX Ta THIINX €JIEMEHTIB MOXKHA TOCTATHBO
TOYHO OTTMCATH MEXaHIYH1 BIACTUBOCTI Oy Ib-SIKOTO MaTeplaJIy [Tpu cknaganHi Moaem
HEOOXITHO 171eani3yBaT BIACTHBOCTI PEAJIbHOTO MaTepialy 1 3BepTaTdu yBary Ha Ti
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MEXaH14H1 BJIACTUBOCTI, SIK1 MalIOTh CYTTEBUI BILTUB JUIs TOCTaBIeHOT0 3aBaaHHs. [1pu
O3Sl TPUBAIOCTI il 3yCHJIJIS HA KOPMOBI KOMIIOHEHTH, SIKI BXOJSTh JI0 CKJIAay
KOPMOBOi CyMminii 0adyuMo, 110 TaKMMH BJIACTUBOCTSIMHU € TPYXKHICTh, B’S3KICTb,
TUTACTUYHICTb.

Bigomi Tpu peosioriuyHi MojeNi 1J€ali30BaHMX BJIACTUBOCTEH peaIbHUX
MatepialiiB: MOJENb 17IeaIbHO MPYKHOTOo Tija (Tiio ['yka), ke Mae BUTIISA IPYKUHH,
MOJIEJb 1/IealbHO IU1acTHYHOTO Tija (Ti10 CaH-BeHaHna), mo3Ha4aeThCsl B BUTJISAII TApH
KOB3aHHs, 1 MOJIEJh 1/IeallbHO B’si3Koro Tija (Tuta HioToHa) y BUTISAmI muiIiHApa 3
B’SI3KOI0 PIAMHOIO, B SIKOMY MEpPEMIIIA€TbCA MOPIICHb 3 KadiOpyBaJIbHUM OTBOPOM Y
Horo JHi.

3’eAHYIOYM €TEMEHTH TapajeNbHO a00 MOCHIJOBHO MOXKHA IMITYyBaTH pi3H1
BJIACTHBOCTI OyAb-SIKHX KOPMOBHUX CYMIIIOK Ta OTpPUMYBaTd IiX Mojemi 1
MPOCIIIKYBATH 3a MPOTIKAHHIM B HUX Je(opMaliiHUX MPOLECIB.

B pesynbrarti MOCHIKEHHS MPOIECY MPUTOTYBaHHS KOPMOBOI CyMIIll Yy
noipiOHIOBavax-3MillyBadax-po3jaBadax g BEJIMKOI poraroi XyaoOu i3 pi3HHX
KOPMOBUX KOMIIOHEHTIB MOXHA, BU3HAUUTH HAYKOBO-OOIPYHTOBAHUU MOPSIOK
3aBaHTaXKCHHSI KOPMIB, a BIATMOBIIHO, BIIMITUTH €TaIlu, siKl BiJ0YBatOThCS Yy OyHKepi
maruHu. Ha nepiiomy etarni BiI0yBa€eThCsl CTUCKYBaHHSI KOPMOBO1 CUPOBHUHH, a caMa
nedopmaiiisi BiIOyBa€ThCS MPU MOPIBHAHO MAIKMX 3YCHUJUISIX 3aBAHTAXEHHS KOPMOBUX
KOMITOHEHTIB (y BUIIQJIKY 3HSTTS 3yCHJUIS AedopMallisi He3HAUHA Ta IIJTKOM HE IIE3a€).
KopMOBI KOMITIOHEHTH 3aBaHTaXyIOTh B OYHKEp /1€ BOHU B3a€EMOIIOTH 13 POOOYHM
OpraHoM (IIHEKOM) B1A0OYBa€eTbCA pyX KOPMOBHX KOMIIOHEHTIB IO CTIHIII OyHKepa 10
MOro JTHUIIA.

o

2R

SRS
::::::::0
LR

2000,
020,
SRR

2

Puc. 1. Poboui 30HM  OyHKepa  MOOUIBHOTO  KOMOIHOBAHOTO
KOPMOTIPUTOTYBAJILHOTO arperary: 2, 4 — 30H4 NoipiOHeHHS; 1, 3 — 30HU 3MilTyBaHHS.

Jpyruii eran XapaKTepHUU IHTEHCUBHUM PO3BUTKOM IMPY>KHO-TUIACTUYHUX
nedopmartliii 1 MBUAKUM 30UIBIIEHHAM VIIUIBHEHHS KOMIIOHEHTIB IIHEKOM. 3a
KOPOTKUM Tepioa Yacy y IIbOMY eTami BiJIOyBAa€ThCs MEPEPO3NOJLT BOJOTH MIiX
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KOPMOBHMH KOMIIOHEHTAMH Ta TPU JOCSATHEHHI MEXI TEKY4OCTI TPOJOBXKYETHCS
CTUCKaHHS (KOPMOBI KOMIIOHEHTH NOTPAIUISIOTH y 30HY 3MINIyBaHHS puc. 1 Ta
MOCTYTOBO MEPEXOATh Y 30HY MOAPIOHECHHS).

Tperiit eTan 3a0e3nedye MakCUMalbHy JAedopMalliito KOPMOBUX KOMITOHEHTIB
IIpU PI3HOMY 3yCHIUII, Ta (POPMYETHCS MOHOJIT B SIKOMY IE€pEBaKarOTh IUIACTHYHI
nedopmMariii (30Ha OAPIOHEHHS, TIPOILIEC MOIPIOHEHHS a00 JOTOAPIOHEHHS).

UeTtBepTHil eram XapaKTEpU3YEThCS MOCTYMOBUM 3HATTAM 3yCHIUIS Ta
TPAHCTIOPTYBAaHHS KOPMOBHX KOMIIOHEHTIB IO IMOBEPXHI ITHEKA Yy BEPXHIO YACTUHY
Oynkepa. [Ticis 3HATTS 3ycuIuis, nedopMaltisi SMEHITY€EThCSI 3 JISIKUM 3aIMi3HEHHAM Y
Jaci, 1€ 3B A3aH0 13 HAsSBHICTIO 3aJIMIIKOBOI MPYXKHOT MICISAI].

Jljis onucaHHs Mpoliecy TPUTrOTYBaHHS KOPMOBOI CyMIllll Il BETUKOT poraToi
XyJ00H pO3IIIIHEMO MOAEIB (pHC. 2).

Wil V- AT SO |

Puc. 2. Peonoriuna Moiesb KOpMOBUX KOMITOHEHTIB.

[Tporec aehopMyBaHHS POTIKAE BIAMOBIIHO 3aJIEHKHOCTI

BpaxoByrouw, 110 ,, -0J,a, ——FlOTpI/IMaCMO BHpa3
3 -2
) Qo
3B1JCH
0- 5
Qo "
TOM1
Q-
_‘ - ” = a
Qo -
Bupasusum
- P 2096
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HInsx mporaeHuit Mop1Ii€r0 MaTepialy i A1€I0 HABAHTAXEHHS B MPOIieci
IPUTOTYBAaHHS KOPMOBOI CYMIIIll CTAHOBUTH JIOBXKHHI IITHEKA.
YQ _ p
V - -0 Qo
ne Sy — IUIX IPOUICHU MaTepiajaoM MOPLIE MaTepialy Mij A€o HaBaHTaKEHHS,
M.

P P L A
lde¢ -, -3 0 | ®S
ne C — cTasia iHTErpyBaHHs, KA 3a MOYaTKOBUX YMOB JOPIBHIOE 1.
I & p \
l1$¢ —, -3 0

UYac 3MeHIIeHHs1 00’€My KOPMOBHX KOMITOHEHTIB MPU 3aBaHTaKEHHI B OyHKEp
BU3HAYA€EMO:

t, xB

1 14 18 2 22 24 26 28 3 32 34 36 4

Puc. 3. 3mennieHHs o0’emy rpyoux KopMmiB B OyHKepi, 3aJ€kKHO BIJ Yacy
00pOOKH.

Yac Ha 3MeHIIeHHS! 00’ €My KOPMOBHX KOMITOHEHTIB 3aBaHTaXEHUX B OyHKED B
3HAYHIA Mipi OyJie 3aJIe’KaTu BiJ] NUISIXY, SIKHI IPOW/IE MOPIlisi KOPMOBOTO MaTepiaiy
Ta BiJl KUIBKOCT1 OTpUMaHoOi nedopmariii, ska MOBTOPIOETHCA.
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YIK 631.171.075.4
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[Ipec-rpanynsaTopy NIMPOKO BUKOPUCTOBYIOTHCS arpapisiMu SIK IHCTPYMEHT JJIst
MirOTOBKU KOPMiB Ta IEPEpOOKH BIAXO/IIB CLIbCHKOTO rocnogapctsa. OcHoBHaA cdepa
3aCTOCYBaHHd — BHPOOHMITBO KOMOIHOBAaHMX TpaHYJIbOBAaHUX KOpPMIB. 3
BUKOPUCTAHHSM TpaHyjsTopa arpapii OTPUMYIOTh MOXJIMBICTH  €()EKTUBHO
BUKOPUCTOBYBaTH BHPOOHMYI BIAXOAM LUIIXOM iX NEpepoOKH Ha IpPEecOBaHE
010700pHBO Ta MajJUBHI IpaHyiu (NeieTH). BukopucranHs pecypcy K TOJIOBHOTO
NOKa3HMKA IIPU PO3paxyHKy HOPM BUTPAT NPUMHATO JUIS IIBUAKOCHPAIbOBYBAHHUX
JeTanei, pecypc SKMX HE MEpEeBUIIYe PIYHOIO HAMpallOBaHHSA YCTAaTKyBaHHS, a
OUTOMA Bara Takux JeTajieil cTaHOBUTH 15...25 % BiJ yCi€l HOMEHKIATYpU 3allaCHUX
yacTUH. BU3HaueHHs BUTpAT 3allaCHUX YaCTHH HAa OCHOBI pecypcCiB JeTasiel i BCi€l
HOMEHKJIATypU YCKJIaJHEHO BIUIMBOM €KCIUTyaTaluliHuX (aktopiB. Bucokuil piBeHb
BUTpAT 3allaCHUX YACTUH JI0 YCTaTKyBaHHS TBAPMHHUITBA 3YMOBJICHUI HE TUIBKH X
KOHCTPYKTUBHUMH Ta BUPOOHMYMMHU  HEJOJIKAaMH, aje ¥  HEJOCKOHAIOI
ekcrutyarailiero. YacTka eKkcrulyataiiHux BiMOB, MPSMO YU MOOIYHO 3B’SI3aHUX 13
MOPYLIEHHSIM YCTAaHOBJIICHMX MpaBWJI 1 YMOB €KCIUTyaTalli YCTaTKyBaHHS ¢epwm,
CTaHOBHTH IOJIOBUHY BCiX BUIIB BiAMOB [1-3].

[Ipy HOpMallbHOMY pO3MOJLII BHUIAAKOBA BEIMYMHA TEOPETHUHO MOXKE
npuiiMaTh Oy/1b-sIKi 3HaYCHHS BiJ -8 10 +8 [4]. OcKinbKu 00J1aCTh BiJ’€MHHUX 3HAYCHb
yacy He Ma€ 3MICTY, MOKJIMB1 3HAUE€HHS BUIIaJIKOBOI'O Yacy 0e3BiAMOBHOI poOoTH 1 i
MOXYTh OYTH TUIBKM TO3UTUBHUMH. TOMY KIJBKICHI XapaKT€pUCTHUKUA HAAIHHOCTI
O3S Ial0Th TUIBKKM TPU YCIYEHOMY HOPMaJIbHOMY PO3MOJAUII Yacy 10 BIIMOBH.
VYciueHuil HOpMaJIbHUI PO3MO/II BUIAIKOBOI BEIMYUHHU BUXOJIUTH 13 HOPMAJIBHOIO
py OOMEXEHH1 IHTEpPBATY MOKIMBUX 3HAUYEHD I11€1 BEJIMYMHHU.

[I11bHICTh HOPMAIBHOT'O PO3IMOALTY MA€E BU
2

exp| -l
f(t) = T (1)
ag(2m)2
ne tep1 S - BIAMOBIIHO TTapaMeTpy MaciiTady 1 GOpMU HOPMAILHOTO PO3IOALTY;

t - HOTOYHE 3HAUYEHHS Yacy.

XapakTepHUM JjIs HOPMAJBHOTO PO3MOJUTY € TE, IO IHTEHCHUBHICTh BIIMOB
nounHaeThes 3 0 131 30UTBIIEHHAM Yyacy Aayxe 3poctae. e o3navae, o noTik BiAMOB
HE € CTalllOHapHUM 1 Ma€ MiCIle CTapiHHA eJIeMeHTIB. B obmacti Manux 3Ha4eHb t
CTapiHHS €JEMEHTIB HECyTT€BO BIUIMBAa€ Ha HAAIMHICTb, TOMY MHMOBIPHICTh
0€3B1IMOBHOI poOOTH BUPOOY 3MEHIITYEThCSl He3HAauHO. [licns TpuBanoi excrutyaTarii
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CHUCTEMH, BIJIMOBU €JIEMEHTIB SIKOI MalOTh HOPMAaJbHUN pPO3MOALL, i HaAlMHICTDH
IIBUJIKO 3HUXKYETHCS, TOMY HMOBIPHICTH 0€3B1IMOBHOT POOOTH TaJIaE.

HopmansHuii po31o1iia 3aCTOCOBYEThCS MPH MOCTYIOBIH 3MiHI TapaMeTpiB, a0o
y TOMY BHIIQJKy, KOJM YacTKa PalTOBUX BIJIMOB AYyXe Mala, TOOTO AJii BHPOOIB,
NpAlOIYNX y CIPUATIMBUX YMOBaX eKcIutyarailii. BiH mpuTtamMaHHUEN A OmHCy
HOCTYITOBHUX CIpaIlbOBYBaHHUX BiAMOB [4].

ToukoBa ominka mapameTpiB tep1 [] BU3HAUAETHCS

=%
Z:i
Lin (2)
i=1

?zl(ti _ tcp)z

- 1 (3)
(n—1)2
ne t - CTaTUCTUYHI TaHl HanpaoBaHb hite} B1JIMOBH;
Ne - 0OCST BUOIPKH, 32 SIKOIO BU3HAYCHI TapaMeTpy PO3IOILTY.
Koedirient Bapiartii
a
v=i- (4)

tep
Cnucok nitepatypu

1.0 .1 . g ¢ dzv tg, 1 Mdnanizanis e fodafipx Sipduecis y
TBAPUHHUIITBI: HaBY. MociOHuK. Memitonomns: Konop [punt, 2012. 720 c.

2. 1 sdzlsw dzf! ¢ @QuacHpii. WraH MaIIMHHO-TPAKTOPHOTO MapKy
MIIPUEMTCB arporpoMucioBoro komruiekcy. [lpami TaBpiiicekoro aep:kaBHOTO
arpoTeXHOJIOTIYHOTO yHiBepcuTeTy. Menmitonons, 2008. Bum. 36. C. 3—/.

3.4 . 1. 4§ dzv to, 1. Oc¢HoBr mnpoexdyisinazipapfn@inprux
mianpueMcTB: miapyyHuk. Kuis. Bugasanuuii aim «Konmop», 2018. 380 c.

4.0 .1 . 1 tsdzlsw dzi! ¢ d 2Bukopucramis pizHis dgisrépidzipu ¢ O
BU3HAYEHHI KUIbKOCTI 3amacHuX 4acTtuH. Ilpami  Taspiiicekoi  nepskaBHOI

arpoTexHiuHoi akajgemii: Haykose ¢daxoBe BuaanHs. Bumn. 6. Memnitononb: TIATA,
2006. C. 3-7.

VIIK 621.01
frofrrR srtuloéoric 1orwsLweusd 1 fuwly RMm
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[aTeHcudikaiis  CUIBCBKOTOCIONAPCHKOTO  BUPOOHMIITBA,  PO3poOKa 1
BIIPOBAXKEHHS Y BUPOOHUIITBO IIMPOKO3aXBATHUX 1 KOMOIHOBAHUX MOCIBHUX MAIIUH
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BHCYBAIOTh B TIEPIITy YEPry 3aBAaHHS 3a0e€3MeUeHHs HeOOXiTHOTO PiBHS HAIINHOCTI,
110 MIHIMI3y€ BUTpPATH Yacy Ha PEMOHT Ta TEXHIYHE 00CITyrOByBaHHS.

Crneundika yMmoB poOOTH IMOCIBHUX MAIIMH - UMOBIpHICHA IPUPO/IA BiAOYBaHHS
MOiM, CKIAAHICTh, @ YacOM 1 HEJIOCTYHHICTh OTpUMaHHs iH(oOpMaIlli Mpo SKICTh
poboyoro mpoiiecy, 10 MOTPeOye MOIIYKYy 1 PO3pPOOKH HOBUX METOJIB, CHCTEM
KOHTPOJIIO Ta PETYJIIOBAHHS.

CrocoBHo g0  mociBHux  komiuiekciB  (IIK),  mHagiliHicTh  MOXe
XapaKTEepU3yBaTUCh K BIACTUBICTh 30epiratd MpOTATOM TIEBHOTO 4Yacy B
BCTAHOBJICHUX MeEXKaX 3HAYEHHs BCIX MapaMeTpiB, IO XapaKTepU3YIOTh 3AaTHICTb
BUKOHYBaTH HEOOXiMHI (QYHKIIT MpU 3alaHUX PEKHUMax, yMOBaX BHUKOPHCTAHHSA,
TEXHIYHOTO 00CIIyTOBYBaHHS, 30€piraHHs 1 TPAaHCTIOPTYBaHHSI.

Y mpaktuni ctBopenHs 1 BukopuctanHs [IK BimcyTHi TUmoBi, mporpecuBHi
dbopmu KepyBaHHSI ITPOIIECOM 3a0€3MEUECHHS BIAMOBITHOTO PiBHS HAIMHOCTI MaIIVH.
3abe3nedyeHHsT HEOOX1HOTO PIBHS HAJIMHOCTI MAalIMH 3 MIHIMAJIbHUMU BUTpPAaTaMU
pECypCiB  MOXJIMBO JIMIIIE TPU HASBHOCTI JIOCKOHAJMX METOMIB KEpyBaHHS
HAJINHICTIO, fKa € CKJIAJOBOI0 YAaCTHMHOI CHUCTEMH 3a0e3NedeHHs HaIIHHOCTI.
3HAYMMICTb IIUX METO/IIB 301IBIITYETHCS 3 TIABUIICHHSM BUMOT JI0 HAIIMHOCT1 MAIlIVH,
YCKJIQJIHEHHSIM TEXHIKH, CKOPOUEHHSIM TEPMIHIB ii CTBOPEHHS 1 3pOCTaHHAM MOTpeOU
B €KOHOMI1 pecypciB.

Metonu kepyBanus HaaiiHicTio [IK BKiIIO4arOTh B ce0e CYKYyIHICTh KEPYIOUUX
OpraHiB 1 00'€KTIB yIIpaBJIiHHS, B3a€MOII0UUX 32 JOTIOMOTOI0 MaTepiaJbHO-TEXHIYHUX
Ta 1H(opMaIiiHUX 3ac001B MpU KEPyBaHHI HAIHHICTIO.

Po3pi3HAIOTE Taki METOAM KEpyBaHHS HAAIMHICTIO: BHUMIPIOBaJbHUM,
peecTpaliiHuii, po3paxyHKOBUM, €KCIEepTHUM Ta couiojoriunuil. Ilpu po3pooiri
METO/AIB KEpyBaHHS HAAIMHICTIO BHU3HAYAIOTHCA YMHHUKH, 110 3a0€3MeuyloTh
HaJIIMHICT, MalnH. Bu3HaueHHs (AKTOpiB HAAIMHOCTI MAIIMHU 3aJICKUTH BiJ il
KOHCTPYKTHBHHUX 1 TEXHOJOTTYHMX ocoOiauBocTei. OIllHKa HaXIHHOCTI 3a3BUYait
IIPOBOJIMTHCS B MOETHAHHI JICKIJIBKOX METO/IIB.

Cyuacni meToau kepyBaHHs HafiiHicTIO [IK MOXKHa po3aiMTy Ha JIB1 TPYIIN:
CTATUCTHYHI METOIM, II[0 3aCHOBAaHI Ha aHali3l BUHUKHEHHS BIIMOB €JIE€MEHTIB
MaIluHU, 1 METOAM, $KI 3aCHOBaHI Ha JIOCHTIKEHHI 3aKOHOMIPHOCTEH 3MIHH
TEXHIYHOT'O CTaHy €JIEMEHTIB MAIIMHH, 1[0 MPU3BOJIUTH 0 BAHUKHEHHSI BIJIMOB.

Jlo mepioi rpymnu BiJHECEH1 TPX METOJIH: METO/T OI[IHKYM HaIIMHOCT1 Ha TiICTaB1
anpiopHoi 1H(opMalli 13 3aCTOCYBaHHSIM OCHOBHUX TEOpEM Teopli MMOBIPHOCTEN;
METO/I, 110 3aCHOBaHI Ha TEOpii MACOBOTI0 OOCIYTrOBYBaHHS; METOJI CTATUCTUYHOTO
MOJICITFOBaHHS BUITAIKOBOT'O MTPOIIECY 3MiHM TEXHIYHOTO CTaHy CHCTEMH.

Jo napyroi Tpynu BigHECEHI METOAM MaTEMAaTHUYHOrO aHali3y CHCTEMHU
nudepeHiaIbHUuX PIBHAHD, IO OMKUCYIOTh MPOLIECH 3MIHU TEXHIYHOTO CTaHy CUCTEMU
(MamuHM, eIeMEHTA).

Od4eBuHO, MO B KOXXHOMY KOHKPETHOMY BHUNAJKy TOBHHEH OyTH
BCTAHOBJICHUN KPUTEpi OMTHMI3allii 1 3HaWIEHO WOro ONTUMAJIbHE 3HAYEHHS 3
ypaxyBaHHSM HassBHUX OOMEXEHb 1 PIBHS KEPYBaHHS.

OcnoBHolo npuunHOlO Buxoxy 3 jaay IIK Tta ix mexanizmiB (85-90%) €
3HONICHICTh jAeTaneil. YnockoHaneHHs: koHCTpykuii [IK 1 mocunenHs ymoB pobotu
CYNPOBO/KYEThCS  MIABUIIEHHSIM  BHMOT  JI0  SKOCTI  MaTepiaiiB, IO
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BUKOPUCTOBYIOTHCS TP BHPOOHMIITBI CKJIAJOBUX YAaCTHUH, a 3 JIPYyroi CTOPOHH -
CKOPOYCHHS BUTPATH MaTepiajiB € OJHIEI0 3 HAHBAKIIUBIIIIUX MPOOIIEM.

Y 3BSI3Ky 3 UM BJIOCKOHAJIEHHS METOJIB KepyBaHHs HamiiHicTio [IK 3
PO3pPOOKOI0 CUCTEMHU MOHITOPHHTY SIKOCT1 MaTepialiB A03BOJISE 30LIBIINTH iX pecypc,
3a0e3rmeunT  OE3BIAMOBHICT POOOTH Ta TIJBUIIUTH TEXHIKO-EKCIUTyaTalliiiH1
MOKa3HUKH, 110 Ha TAHUH Yac € aKTyaJbHUM 3aBIaHHIM.

VK 631.358:62

trfdre 1tovrsftwrovyrm L1 JyYrm [T 10
ddosdzOf tpgolz dzd. & ¢I.. ¢ .
1 0y’ sdz@dz dzd mMdlsjls B' tstoj Mkt o ' ftedtot

XapakTEepHUMHU HECIPABHOCTSIMM JIEMEIIB, Jal KyJIbTUBATOPIB, JUCKIB Ta
IHIINX TPYHTOPIXKYUYUX JIeTaleil €, TOJJOBHUM YMHOM, 3aTYIUICHHS Jie3a 1 301JIbIIeHHS
MIUPUHU NOTUIMYHOI (PacKM 1 KyTa HaXWiy ii BIAHOCHO IIIJIBHOTO HEB3PUXJIEHHOIO
mapy rpyHTy. [HTEHCUBHICTh 1 XapakKTep 3HONIIYBaHHS OJHUX 1 THX XK€ poOouyux
OpraHiB 3aJIEKUTh B1Jl UIIJIBHOCTI IPYHTY, KUJIBKOCTI Ta BUAY a0Opa3sMBHUX YaCTHHOK,
110 3HAXOJATHCA B Hill, MEXaHIYHUX BIACTHUBOCTEH 3pi3aHUX POCIUH, MaTepially Jiesa,
a TaKO>X HAMpPaLIOBaHHS.

ab,
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|
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Puc. 1. I'padix IHTEHCHUBHOCTI 3HOCY JIEMEIIIB Ha BAXKKUX TPYHTax: a — 3HOC
HOCKa; be, — 3HOC IIPAMOITIHIMHO YacTUHU Jie3a (cepeauboi); F — nanpaitoBanns, ra.

Ha puc. 1 BinmoBimHO 300pakeHa 1HTEHCUBHICTH 3HOCY Jiememia. CtaH jamn
KyJIbTUBATOPIB, JUCKOBUX TPYHTOPDKYYMX pOOOYMX OpraiB, IO BUKOHYIOTh
OJTHOYACHO 1 3pi3 POCIIHH, OIIHIOIOTH IO TOBIIMHI Jie3a Ha BiAcTaHi 0,5 MM BijJ Horo
BepIIMHU (ycTaHOBYa BUCOTA). JlOMyCKaeTbes 3aTYIJICHHS Jie3 Jam 1 JUCKIB J0
1..1,5mm. Cran poOoumx opraHiB MaiivH, YyTJAUBUX JI0 BUTIUOJICHHS (JIEMEIIB
IUTYT1B, HOKIB IJIOCKOPE30B 1 T.I1.), OLIHIOETHCSI B OCHOBHOMY I10 IIMPUHI MOTHIMYHOT
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dacku 1 miHIKHUMEU po3MipamH. JlOMyCKaeThCsl 30UTBIICHHS WIMPUHUA HOTHUIMYHOI
dacku 10 6...8 MM 1 HaxuJ i JO HEB3PUXJIEHHOTO Iapy rpyHTy a0 10 ° mpu po6oTi
JIeMEIIll Ha CepeHIX TPYHTax, a Mpu poOOTI HA BAKKUX IPYHTAX — BIAMOBIIHO IO
3...4 MM Tipu KyT1 Haxwuiy ii 1o 20 °. JlomyckaeTbesl 3HOC Jiemela no mupuHi g0 10
MM, HOCKa J0JIOTONOA10H1 temertti 0 20 MM 111010 HOBOTO. 31 301IbIIICHHSM IIIUPUHH
noTUIM4HOi (packu B 301mblIyeThCs KYT il HaXuily a 10 HEB3PHUXJCHHOMY Iapy
IPYHTY, a OT)Ke, 30UIBIIYETHCS 1 BUIITOBXYE cuia P, 1mo jgie Ha Jeminn 3a paxyHOK
MOTPAIUISTHHS IPYHTY B YTBOPUBCS KyT (puc. 2). HaltO11b111 IHTEHCUBHO 30UTBIITY€E€THCS
[IMPYHA MOTHIIIMYHOI (hacKH 1 i1 KyT HaXMITy TPH OPAHIll BAXKKHUX IPYHTIB (CYTTTUHHUX).
[Tpu opaHIIi JIerkuX IpyHTIB (MiIIaHUX) B OCHOBHOMY 3HOIIYETHCS JUI[HOBA CTOPOHA
jemeni, ocobnuBo y Hocka. KyT Haxwiny notwinnuHoi (acku, SK MpaBUiio, He
nepesuiye 10 ° 1 TOMy iICTOTHOTO BIUIMBY Ha CTIMKICTh TUTyTa HE POOUTS.

Puc. 2. Cxema 3HOIIYBaHHS HOXKa Ta CXeMa Jiii CUJI Ha JIeMIIll: A — JIe30 JieMellla;
b — HeBcnymeHHuW wap IpyHTy; B — mumpuHa notuwiumyHoi ¢gacku; N — cuna aii

BCITYIICH TPYHTY; a _ KyT Haxujiy NoTWin4Hoi (acku; P — BUIITOBXYyIOYa cua;
V — HampsSIMOK pyXy.

[TiasratoTh BIIHOBJIEHHIO JIEMEIIIL, Y SIKUX ITUPUHA TOTHJIMYHOI (haCKU BUMILLIA
3 JIONMYyCTUMOTO 3HAYEHHS 1 WOro MmMpWHA 3MeHmmiIacs Ouibi HiX Ha 10 MM
(TpaneneinanbHuX, a B I0J0TOMOAI0H1 - 3MEHIITUIIACS TOBXKKUHA HOcKa Ha 20...25 MMm).
3HOC TPYHTOPIKYYHWX poOOYMX Opra”iB MEpPeBIpSIOTh IMMITAHTCHIUPKYISIMH 1
BIAIIOBITHUMU I1a0JIOHAMH.

VY mpakTuil 3acTOCOBYIOTH pi3HI CHOCOOM BIAHOBIEHHS TPYHTOPLKYUYHX
pobounx opraniB. Hiwk4e HaBOASTHCS HAHOUIBII MOIIMPEH] 3 HUX.

BinHoBneHHs pi3aabHOTO Jie3a HAIUIABIEHHSM TBepauX cruiasiB. Llel crocio
J03BOJIS€ 3HAYHO MIiABUIIUTH 3HOCOCTIMKICTH JIe3a; BOHO CTA€ CaMO03aroCTpIOBaIbHE,
3aBISKM 4YOMY TE€pMiH Horo ciyxOu 30uiblryeTbes B 6..8 pas3iB y MOpIBHAHHI 3
HEHaIJIaBJIeHHUM (3arapToBanuM). TBepi craBu «Copmaidt-1», «Copmaiit-2», B2K,
B3K i inmm1 y BUrmsal ctprkHiB giamerpoM 4...7 abo moporkononioHi (muxTa: HII,
HIIP) craninit, Bokap, BUCXOM-9 Ta iHI1 HamIaBIstoTh Ha O1IBINT M'SKUN HeCydui
map JeTai.

Hecyunii map rpyHTOpDKYYMX pPOOOYMX OpraHiB  BHUTOTOBIISIIOTH 3
HEe3arapToOBaHUX BIAHOCHO MIIHUX ctayied mapok 50, 650, JI-53, JI-65 3 mexero
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minrocri 2 9 - 700...800 MIla, TBepaicTh sikux He mnepeBuirye HB 300. Bonwm
BIJIHOCHO JI00pe MiAAaloThCcs TapsA4oMy KyBaHHIO 1 MexXaHIyHId oOpoOii
TBEPJIOCIJIABHUM PIXKYyUYUM IHCTpyMEHTOM. L1 cTasi 3a6e3nedyroTh MillHICTh HECYJOTO
miapy, B TOM 4Yac sIK HaIUIABJICHWM TBEpJUM CIUIaB (PIXKY4ud IIap) Mae MOPIBHSIHO
HU3BKY MIIHICTh, ajié BUCOKY 3HOCOCTIWKICTH (TBEpAICTh HariaBiieHoro mapy HB
750...780). Taka OymoBa jie3a 3 BEIMKAM PO3XOKCHHIM 3HOCOCTIMKOCTI HECYJOro i
pbKydoro mrapiB 3a0e3ledye caM03aroCTpIOBaHHS (30€peXEHHS ONTUMAaJIbLHOTO
npodiuTo Jie3a) TPYHTOPDKYUHMX pPOOOUYMX OpraHiB 3a pPaxyHOK MPHUCKOPEHOTO
3HONIYBAaHHS HECY4YOro Inapy 1 YIOBUIBHEHOTO 3HOIIYBAaHHS PpIXKY4YOro miapy.
CaMo3zarocTproBaHHs Jie3a 3a0€3MeUy€eThCS MPHU CIiBBIAHOIICHHI TOBIIUHU HECYYOTO
mapy, o0 pixydoro B mexkax 1: 1,2, SIkio 1e criBBiAHOIIEHHA OyJe MEHIIE, TO
HECY4HH I1ap 3HOCUTHCS MIBUJIIIEC, HIXK PUKYUYUH, 1 OTOJICHUH PLKYUU 1map (TBEpauid
crutaB) Oyne kpumutucs. [Ipu OiabIIOMy CIIBBIJHOIIEHHI TOBIIMHU HECYYOTO 1
PLKYUYOTO IIapiB IMIBHJIIE 3HOCUTHCS PULKYYMH IIap, paHilie 3aTyMUThbCs Je30,
3'sIBUThCA MoTUiMYHa (acka 1 T. 1. ['pyHTOpiXKYYl poOOUl Opranu, siki 0OpOOISIOTH
BaXKK1 TPYHTH (TJIMHUCT1), HATUIABIIAIOT 3 TUJIBHOTO OOKY B3I0BXK JIe3a TOHKUM IIapOM
1,5..2 mm mumpunoro 12..25 MM, a siki 0OpoOJIAIOTH JIeTKI (CymiliaHi) TPyHTH -
HAIUIaBJISIOTH 3 JIMIILOBOTO OOKY, TakK SIK MpH oOpoOlll CyMiIaHUX IPYHTIB JIMIILOBA
CTOpOHA Jie3a MIBUIIE 3HOUTYETHCS: KyT HAXWITy MOTHIMYHOI (packu, SIK MPaBUIIO, HE
nepesuurye 10° npu GpakTHYHO HE3MIHHIHN ii LIMPHHI.

[lepen HamIaBIEHHSM Jie3a pOOJISITH MPABKY JI€Talll BXOJIOIHYIO 00 3 MICIIEBUM
HarpiBaHHAM il B ropHi (nmoaym'ssHux abo enexkrpuynux nedax tumny CT3 ta CTO) no
temneparypu 830....850°C (cBitno-uepBoHuit komip). Ilicist mnpaBku geranb
HarpiBatoTh 110 Temmneparypu 1000...1200 °C (opaHkeBO-CBITJIO-)KOBTUH KOJIIp) 1
BIJITATYIOTh KaHABKy 3 OOKY Jie3a ITi/I HaljIaBKy TBEpAOro mapy. BilTsKKy KaHaBKU
poOJIATh cHemiaTbHUMHU OOMKaMH, IO CTBOPIOIOTH HEOOXigHuM i mpodine Ha
MHEBMATUYHUX MoJioTax Tuity M 1410 abo BpydHy Ha KOBaJJIi.

,‘ ® - —
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-
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Puc. 3. IlinroToBKa JeMeNIiB 10 HAIUIABJICHHI: a — 3 MPSMHM Je30M: O — 3

JIOJIOTOMO10H1 JIE30M.

| ? 4
| .Z L/
e

KoBanbcbkuii ciocid BUTOTOBIIEHHSI KaHABKY MOKHA 3aMIHUTH (Ppe3epyBaHHIM
Ha ¢pesepHux Bepcratax 6HSOIL nuckoBoro ppe3oro 3 miacTuHaMu TBEPAOTO CIJIaBY
T15K6 npu mBuakocti pizanns 30...40 m / xB 1 mogaui 0,10...0,15 mMm / 3y0. [lupuna
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KaHaBKH MiJl HAIUIaBKy MOBUHHA OyTH JOPIBHIOE PI3HUII HOPMAJIBHOI 1 TPAaHUYHOI
IIUPUHY JIeTalli (JIEMEIlIi, Tiepa JIanu KyJbTUBaTOpa, HOoXKa IJIOCKOpPi3a 1 T. I INTMOMHOIO
0,3...2 MM B 3QJIE)KHOCTI BiJ TOBIIMHH Jie3a, TOOTO TIMOMHA KaHABKU IMOBHUHHA OYTH
TaKOI0, MO0 BiJHOMICHHS TOBIIUHU HECYYOTO MIapy Jjie3a A0 phKydoro Oyso B Mexax
1:1,2. Ha puc. 2 1 3 moka3aHi po3Mipu po3¢hacoBKH Jie3a JIeMellla 1 JJanu KyJIbTUBaTopa
i HariaBky. IligroroBka Miciib MMiji HAIJIaBKy B JETajsAX THUITY JAUCKIB TOJIATAE Y
BUIIPABJICHHI T€OMETPUYHOI (hOpMHU Jie3a CIOoCcOoOOM 3aTOUyBaHHS iX IO TOBIIMHH
0,5..0,7 mm mig xyrom 33 0 Ha TOKapHO-TBUHTOPI3HUX a00 KOIIOBAJIBHO-
3aTOYyBAJIBHUX BEpCTaTaX.

Jowna nannabxu
Puc. 4. IlinroToBka jam KyJbTHUBaTOpA JI0 HAILJIABKHU.

VY chepuuHuX IMCKax 3aTOYKY Jie3a BEIyTh 3 OMyKJowo Ooky. Ilepen 3aroukoro
Jie3a TOTHYTI JUCKHU MPABJISITH BPYUYHY CIIOCAPHUM MOJIOTKOM Ha IUIMTI: OCla0yieH1
3aKJICTIKA 00KUMAaIOTh 32 JJOITOMOT0I0 ITHEBMATHYHOT'O MOJIOTKA 1 005KUMOK, @ HETOTH1
3aMiHIOIOTh HOBUMH. [Ipu 3HOCI KBajpaTHI OTBOPH B JMUCKAaX JIYHIMJIBHUKIB (OOpPiH)
BITHOBJTIOIOTh TIPUBAPIOBAHHSM €JIEKTPOJAYTOBUM 3BapIOBAaHHSAM €JICKTpoaoM E-42
HaKJIaJK{ 3 KBaJpaTHUM OTBOPOM, MOMEPEIHBO MOETHABIIN BICh HAKJIAIKHU 3 BICCIO
OTBOpPY B JAMCKYy. Hakianku BHTOTOBIISIFOTH KOBAJIbChKUM CIIOCOOOM 3 BHIIYYEHHX
nuckiB. 1106 He AOMYyCTUTHU BIJAMYCKY Jie3a NP MPHUBAPI HAKIAJAKH, JIE30 PSCHO
OXOJIO/KYIOTh MOKPOIO TaHYIPKOIO 200 TIIMHOIO.

YIK 631.171.075.4
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OcoOnuBicTh (DYHKIIOHATBLHOTO TIPU3HAYEHHA Ta eKcIuTyaTallii 3acoOiB
MexaHi3alii y TBapuHHUIITBI NOJsrae y 3a0e3neueHHi 6e3nepepBHOCTI 010 TEXHIYHOTO
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3B’A3KYy: OIlepaTop — MallMHa — TBapMHAa — HABKOJMIIHE cepenosuie. Lle €
MOXJIMBHAM JIMIIE 3a YMOB TIOCTIHHOTO TIJTPMMAHHS BKa3aHUX 3aco0IB Yy
mpare31aTHOMY CTaHi, 3a SKOro Koe(diIll€eHT TOTOBHOCTI KOXHOI1 OJIMHMIII TOBHHEH
oyru Ha piBHI 0,95-0,98. Bucokuii piBeHb T'OTOBHOCTI € JIOCSDKHHM 3a YMOBH
CBOEYACHOTO Ta HAJIEKHOIO BHUKOHAHHS KOMIUIEKCY POOIT 13 TEXHIYHOIO
0o0CIIyroByBaHHs 1 peMOHTY mux 3aco0iB. Illocta dvacTuHa (aKTUYHUX BUTpAT
3aMacHUX YacTHMH OOyMOBJIEHa BUPOOHWYMMH NpudyuHamMu. HemocTtaTHO BHUCOKHIA
piBEHb eKCIUTyaTallil Ta HU3bKa SKICTh PEMOHTY MAIlMH 3aJUIIAIOTHCS OCHOBHUMH
MPUYMHAMH TIABUINCHUX BHUTPAT 3allACHUX YacCTHUH. BCTaHOBJIEHO, IO HEIOCTATHE
3a0€3MeUYeHHS] OKPEMHX CIIOKMBAUiB 3alTaCHUMU YaCTUHAMU, BUKJIMKAHE HE CTITBKH
(GakTHYHUMH BUTpaTaMHu, CKUIBKM TMpoOjieMaMud B IUIAaHYBaHHI 1 iXHbOMY
po3nojiieHHi. Yepes BIACYTHICTh NIPUHHATHUX HAYKOBO OOIPYHTOBAHUX METOAMYHUX
MarepiaiiB, HaaTO O1AHOI ¥ po3pi3HEHOi1 1H(opMalli Npo (QakTU4YHI pecypcH Ta
JIOILJIBHY PIBHOMIPHICTh PO3MOJLITY PECYpPCIB €IE€MEHTIB TBAPUHHHUIIBKOI TEXHIKH B
yMOBaxX ps0BOi €KCIUTyaTallli HOMEHKJIATypa i HOPMU BUTpAT 3allaCHUX YaCTUH Ha
IIPAKTHUIll BCTAHOBIIOIOTHCS, SIK MPABUIIO, HA OCHOBI 1HKEHEPHOI 1HTYIIlIT MpalliBHUKIB
KOHCTPYKTOPCHKHX OpraHi3ailiii Ta 1ocBiay (haxiBIiB peMOHTHHX mianpuemcTs [ 1-3].

VY Teopii HaIIMHOCTI B1IOMO JIEK1JIbKA JECATKIB PO3MOALTIB, 3a IOMTOMOT OO SIKUX
MO>KJIMBO OINMUCYBaTH EKCIEPUMEHTAJIbHI JaHi BiAMOB. PosrisiHemo norapudmidHo
HopMmanbHuid (LN) posmomin, skuii Mae HOCHTh MPOCTI BUpPa3W MJs CBOIX
XapaKTEPUCTHK YHACHIJIOK 3BEICHHS HOro 10 IIMPOKO TalyJlbOBaHOI (PYHKIIT
HOPMOBAHOTO HOPMAaJILHOTO PO3MOILTY.

Yac 06e3BIAMOBHOI poOOTH MIANOPSAIKOBYETHCS JOrapu(PMIYHO HOPMAIBHOMY
3aKOHY, SIKIIO PO3MOJLI HATypaJlbHOrO Jorapudma yacy O0e3BIAMOBHOI pPoOOOTH
BIJIMOBIJJA€ HOPMAJIbHOMY 3aKOHY. 3a3Hau€Hi BIJIACTUBOCTI, a TaKOX BEJHUKa
PO3KUIAHICTh 1 ACUMETPUUYHICTh PO3MOAUTY CTald MiACTaBOK s 3aimydeHHs LN-
PO3MOJILTY SIK TEOPETUYHOI MOJIEII BIIMOB ITPH YTOMJIEHOCTI. BiH 3acTOCOBY€ThCS JIsI
CIIpaIlbOBYBAHUX B1JIMOB, a TAKOXK IIPH JTOCTIHKEHH1 HAAIHHOCTI HAIl1BIPOBITHUKOBUX
npwiaaiB. Kpim Toro, pe3yiabTaTi IPUCKOPEHUX BUMPOOYBAHb JICSIKUX BUJIIB BUPOOIB
MOXYTb OyTH 3310BiJIbHO anpokcumoBani LN -posnosinom [4].

[11bHICTH KMOBIPHOCTI JJOrapu(pMIYHO HOPMAIBHOTO PO3MNOALTY BU3HAYAETHCS
BUPa30oM

"Q0 (1)

7€ /M Sin - BIAMOBIIHO MapaMeTpu mMacmTady 1 GopMu JorapupmMiyHO HOPMAIbHOTO
PO3MOILITY.

LN -posnmozin mae oxny momy npu t =exp(m-Sin?) i meniany npu t=exp(7), a
TaKOX MO3UTUBHY aCUMETPit0. [HTEHCUBHICTh BIIMOB Ma€ HEMOHOTOHHHUM XapakTep 13
CMaJlaHHsIM Ha KiHli po3noaury. LN -po3noai MokHa 1HOA1 TOMUJIKOBO MPUMHSTH 32
E€KCITOHEHI1AJILHUM.

Skiuio BumaakoBi BenuunHU t1 1 {2 He3anexHi i po3nofiieHi 3a LN -po3noaiiom,
TO iXHiil 106yTOK t3= t1fe Takox mMae LN -posmoin.

MakcumabHO TIPaBAOIIOAIOHI OIIHKY MapaMeTpPiB Y BUIAKY MOBHOI BUOIpKH
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PO3paxoBYIOTh 32 OPMYyITaMHU:
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Crucok mitepaTypu
1.0 .1 . ¢ dzv tg, 1 Mexanizamnis @rdkziefodafyx Sipduecis y

TBApUHHHUIITBI: HaBY. mociOHUK. Memitonons: Komop [TpunT, 2012. 720 c.

2. 1 BSdzlsw dzfn! ¢ @uacHpili. WraH MaIIMHHO-TPAKTOPHOTO MapKy
HiAIPUEMTCB arporpomucioBoro komruiekcy. [lIpami TaBpiiickkoro aep:kaBHOTO
arpoTEeXHOJIOTIYHOTO YHIBepcuTeTy. Memnitomnons, 2008. Bur. 36. C. 3—7.

3{ .1 - g ¢ dzv tg, \OcHosu mpocKsydzissy czfprin@bkux
iApUEMCTB: TiapyuHuk. Kuis. BugaBauunii nim «Kongop», 2018. 380 c.

4.0 .1 . 1 sdzlsw dzin' §© d 2Bukopucramns pizHus cgisrépidzfgpu ¢ O
BU3HAYEHHI KUIBKOCTI 3amacHuX 4acTtuH. Ilpami Taspiiicekoi  ep:kaBHOI
arpotexHiuHoi akajemii: HaykoBe ¢gaxose Buaanusa. Bum. 36. Memitonons: TIATA,
2006. C. 3-7.
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EdeKkTuBHICTh BUKOPUCTaHHS MOTEHUIMHOT HAAIMHOCTI BUPOOY, 3aKJIa/IEHOT Ha
eTarax MPOEKTYBaHHS 1 BUPOOHUIITBA, TOJOBHUM YWHOM 3&JICKHUTh Bl CHUCTEMH
00CITyroByBaHHS 1 pEMOHTY TE€XHIKH 1 SIKOCTI iX npoBeAeHHs. [ moBHOI peanizarii
MMOTEHIIMHOI HAaAIMHOCTI MAIIMHA HEOOXIZHO, 100 CHCTEMA TEXHIYHOI'O
00CITyroByBaHHS 1 PEMOHTY, a TAKOK MIXXKPEMOHTH1 PECypCH 1 TEPMIiH CITy>KOU MaIlTMHA
Oymu HaykoBo oOrpyHroBanumu [1, 2]. 3 TOukH 30py HaAIMHOCTI HEOOXIIHO
M1JBUIITYBATH O€3BIAMOBHICTh 1 KO€(PIIIEHT TOTOBHOCTI MAIIIMH 1 YCTaTKyBaHHS, IO €
BOXKJIMBOIO, AaKTyaJbHOIO 3ajader0 B jgaHui dYac. OCHOBHUMM KIJTbKICHUMH
MOKa3HUKaMU JJIsi €KOHOMIYHOTO aHali3y HaJAIHHOCTI MaIlMH €: BapTICTh 3aXOMA1B 1O
niaBUIICHHIO HaaiHOCTI AE1; ekoHOMIuHUM eeKT Bij miaBUILICHHS HATIHHOCTI AEy;
TEPMIiH OKYITHOCTI 3aXO/iB 3 MiABUIICHHS HaiitHOCTI 1 [3].

[lepmmii moka3HUK BU3HAYAETHCS 32 (DOPMYIIOFO:
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vy, v - 1)
ne AEop - BapricTe BUTpaT 10 3a0€3MEUYeHHI0 HAAIWHOCTI CcTaporo OJIOKY 3
IHTEHCUBHICTIO BIIMOB Ag;
A1 - IHTEHCUBHICTB BIIMOB OJIOKY 3 HIABUIICHUM PiBHEM HaIiHHOCTI (Ao > An);
a=/0,5 ... 1,5/ - xoedimieHT, M0 3aJICKUTH Bij] IKOCTI BUTOTOBJICHHS OJIOKY.
[Ipu excrioHeHIiaTbHOMY 3aKOHI PO3MOILTY BIIMOB MaEMO

Y, Y, —— (@)
ne Po(t) u Pn(t) — BiamoBigHO WMOBIpHOCTI O€3BIIMOBHOI pOOOTH CTapoOro i HOBOTO
OJIOKIB.

ExoHoMiuHMil eekT Bil MiABUILEHHS HAIIHHOCTI OOYHCIIOETHCA 3a TaKOIO
dbopmyIioro
V. 6 0 Q B 3)
ae ¢ - piuHuii BUITYCK OJIOKIB;
Z - co01BapTICTh OAHOTO OJIOKY;
t - yac, 1[0 MUHYB 3 MOMEHTY MiABUIIICHHS HAJAIHHOCTI.
SIkmo MiABMINEHHS PIBHS HAIIMHOCTI 30UIbIIy€e COOIBapTICTh OJOKY BIJ
BEJIMYHHU Zp J10 Zy (Z+> Zo), TO
V. 5 Q  0X b (4)
ne O — P - iHgexc cobiBapTOCTi OJWHMIII HOBOTO BapiaHTy GIOKY B

MopiBHsAHHI 31 cTapuM [ 10].
TepMiH OKYITHOCTI N 3aXO0/iB IIOAO MIJBULIEHHS HAJA1MHOCTI BU3HAYAETHCS 32
dbopmyIior

i ()

[Toxa3HuK n HE MOBUHEH OyTH 3aHAJTO BEJIUKHI, TOMY 110 €KOHOMIYHUNA e(PeKT
AE; moxe OyTu He peai3oBaHUM.

Tomy mpuiiMaroTh, 10 TEPMiH OKYIMTHOCTI HE TIOBUHEH MEPEBUILYBATH TTOJIOBHHY
CepeNHbOro yacy 0e3BiIMOBHOI pOOOTH CTApOro BapiaHTy MAIIUHHU, TOOTO

- m@mJIY -_ (6)

B TakoMy Bumanky ymMoBa €KOHOMIYHOi JOIIJIBHOCTI MPOBEIACHHS POOIT 1O
MIBUIIIEHHIO PIBHS HAMIMHOCTI MaIlIUH HAOY/e BUTIISITY

a e (7)
Excrmyaramiitni BUTpaTH 3 TIABUINEHHSM HAIIAHOCTI 3MEHINYIOTHCS 3a
3aJIeKHICTIO:
00 Y—00a¢wWwQ (8)
ne Ry, - cepenns BapTicTh OJIHIET BiIMOBU HOBOI MalllMHU;
Ty - cepenHiil pecypc HOBOI MaIlIMHU.
Crmcok mitepaTypu

1.[. 1. g ¢ dzv tc, 1 Mananizanis Seazeiodafyx Gpdrecis y
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TBApUHHUIITBI: HaB4. MociOHMK. Memitomomns: Komop [punt, 2012. 720 c.

2. 1 Bsdzlsw dzfn! ¢ @QuacHpili. WraH MaIIMHHO-TPAKTOPHOTO  MapKy
HiIPUEMTCB arpornpomucioBoro komruiekcy. Ilpami Taspiiickkoro aep:kaBHOTO
arpoTEeXHOJIOTIYHOTO YHIBepcuTeTy. Memnitonoms, 2008. Bur. 36. C. 3—7.

3.0 . 1. g ¢ dzv te, 1Ochosu npockBydalsHy defprinfn@kux
iAnpueMCTB: TiapyuHuk. Kuis. Bugasuuunii n1im «Konmop», 2018. 380 c.

4.0 .1 . 1 tsdzlsw dzf! € d 2Bukopucramms pizHvs cgisrépidizippu ¢ O .
BU3HAUEHH] KUIBKOCTI 3amacHux 4acTuH. [lpami TaBpiiicekoi aep:kaBHOT
arpoTexHiuHoi akaaemii: Haykose ¢daxoBe Bunmanns. Burm. 36. Menitonons: T/IATA,

2006. C. 3-7.

VJIK 631.171
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OmuuM 3 HaBaXJIUBIMIUX PO3/LIIB CKIAMHOT 1 OaraTorpaHHoi mnpoOaeMu
MIIBHUIICHHS SKOCTI MPOAYKIII € Horo omiHka. [IosICHIOETBCS 11e TUM, IO HE MOYKHA
e(heKTUBHO MPAIIOBATH HAJI I IBUIIIEHHSIM SKOCT1 HE MalOYH HAyKOBO-0OTPYHTOBaHUX
METO/IB (POPMYBaHHSA 1 PO3paxyHKy HOTO MOKA3HUKIB. AKTYyaJbHICTh MpoOJIeMU
OI[IHKMA SIKOCTI MPOAYKII B MamuMHOOYAYBaHHI OOYMOBIIOETHCS THUM, W0 JO
TETEPIIIHBOTO Yacy CKJIaJ0B1 HAIIMHOCTI — O€3BIIMOBHICTD 1 JOBIOBIYHICTH, PIBEHb
SKUAX JUIS [IUX BUPOOIB € OCHOBHUM IIPH OLIHIN 1X SKOCTI, HE MalOTh 3aJ0BLILHUX
METOJIIB PO3paxyHKy 3a BHHATKOM BUKOPHCTaHHS CTaTUCTHKU BiAMOB BHpPOOiB [1].
OCHOBOIO /111 €KOHOMIYHOI OITIHKM 1 BCTAHOBJICHHSI ONITUMAJIbHUX TEPMIHIB CITy>KOU
MaIlMH, 10 KUIBKICHO BHPa)karTh 1X JOBTOBIYHICTH € JIaHI MPO 3MIHY MOTOYHHUX 1
KalmTaJIbHUX BUTPAT MPU BUKOPUCTAHHI TEXHIKH 4yepe3 (Hi3udHM 1 MOpaibHUI 3HOC.
ExoHOMiIYH1 HACHTIIKH IILOTO Y 3arajJbHUX PUCaX BUBUYEHI, TPOTE MPAKTUYHO BiJICYyTHE
TeopeTUYHEe OOTPYHTYBaHHS 3aJICKHOCTEN 3MIHU BUTPAT B Yaci, KOHKPETHHUM BUJI X
GyHKIIH, HeaoCTaTHS AU(EpPEHINallis IMX BUTPAT MO CTATTIX KalbKyJsmii [2,3].

3a0e3nedyeHHss HAAIMHOCTI MalMH - Tpobsiema KoMiuiekcHa. EdekTuBHICTDH
BUKOPHUCTAHHS MOTEHLIMHOI HAA1ITHOCTI BUPOOY, 3aKJIa/IeHOI Ha eTarax MpoeKTyBaHHS
1 BUpOOHUIITBA, TOJIOBHUM YHHOM 3aJI€KUTh BiJl CACTEMH OOCITyrOBYBaHHS 1 pEMOHTY
TEeXHIKH 1 SKOCTI iX mpoBeaeHHS. [ moBHOI peamizamii MOTEHIMHOT HAIIHHOCTI
MAaIIMHA HEOOX1JIHO, 1100 CUCTeMa TEXHIYHOTO OOCIYrOBYBaHHS 1 PEMOHTY, a TaKOX
MDKPEMOHTHI PECYPCH 1 TEPMiH CITy>kOM MaImHu 0yJiid HayKoBO 00rpyHTOBaHUMHU. Lle
JO3BOJIUTh ~ MIABUIIUTH  €KCIUTyaTalliiiHy HaIIMHICTh MAaIIWH, a, OTXe, IX
MPOTYKTUBHICTH 1 MOJIMIIUTH BC1 EKOHOMIYHI TMTOKa3HUKUA poO0TH 0€3 BUKOPUCTAHHS
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JOJATKOBUX KaMiTaJIbHUX BKJIAJCHb 1 3HAYHOIO 30UIBIICHHS OOOPOTHHUX KOIITIB.
AHaJli3 pi3HUX KPUTEPIiB OLIIHKA €KOHOMIYHOI €()eKTUBHOCTI MIOKA3YE, 110 HAHO1IBII
NPUUHATHUM 3 HUX JUISI OLIIHKMA 3aXOJIB IIOJO IMIJABUIIEHHS SIKOCTI 1 HaJIMHOCTI
MallliH, € KPUTEpi MIHIMYMY IpPHUBEICHHX CyMapHUX BUTpaT Ha BUPOOHHIITBO 1
eKcIuTyarairito TexHiku. Lle Tum Oiblie cripaBeIyIMBO IS OIIHKH HAAIHHOCTI TEXHIKH
3a/1aHO1 KOHCTPYKIIIi 1 B yMOBax €KCIUTyaTallii.

VY pi3HUX raay3sx HapoIHOT'O TOCIOapCTBA A0 BUPIIICHHS 11i€1 3a/1a4l M1IX0ATh
3 ypaxyBaHHSIM 0ocoOJIMBOCTEMN BUKOPHUCTaHHS MAaIlvH. Tak JUTA
CLIbCHKOTOCTIOAAPCHKOI TEXHIKM TAKOI0 OCOOJIHMBICTIO € CyMICHHM OOMIK TpakTopa i
pob6ovoi mammum (TIyra, ciBagkw 1 T. 1A.). KepyBaHHA HaIiiHICTIO TEXHIKA B
eKCIUTyaTarlii MpUIryckae po3poOKy CHCTEMH TEXHIYHOTO OOCIYyrOBYBaHHS 1 PEMOHTY
3 ONITUMAJILHUM JOPEMOHTHHUM 1 MIDKPEMOHTHHUMU pecypcaMu MamuH. Bei i cucremu
MOXHa KiacuQiKyBaTH Ha TPH HAMPSMH: PEMOHT TIO BiJIMOBI; IJIAHOBO-3aMO01KHA
CUCTEMa PEMOHTY 1 PEMOHT I10 CTaHy, 5Kl HaifuacTile 3aCTOCOBYIOTHCS B TIO€THAHHI
OJIUH 3 OJTHUM. AHaJi3 ICHYIOUMX CHCTEM PEMOHTY IMOKa3ye, 10 MpU iX po3poOIl B
PI3HHX Tally3iX YacTO HE BIJOMBAETHCS PO3JAUIbHUNA OOJIIK BUTPAT HA TMOTOYHHIA,
KalmiTaJIbHUM PEMOHTH 1 YCYHEHHSI BIIMOB, HE BPAXOBY€ThCS PI3HOYACHICTh BUTPAT, a
HAWTOJIOBHIIIE MPOIEC BUKOPUCTAHHS MAIIWH PO3TIIAAETHCSA K HEKEPOBAHUMU, TOJI
SIK B peaJbHOCTI BCI Il BUTPATH € HEYOyTHUMH (QyHKIisiMu vacy [3,4]. TIpoBenenuit
aHaJi3 MoKa3ye, 10 pIYHE HaIpalloBaHHS MallWH 1 iX eKCIulyaTalliiiHa HaJiiHICTh
3aJIe’aTh, B OCHOBHOMY, BiJI YMOB 1 PIBHS X BUKOPUCTaHHS 1 0OCIIyTOBYBaHHS, SIKI
BKJIFOYAIOTh: SIKICTh BUKOHAHHS OIEpaliii TEXHIYHOTO OOCIIYyTOBYBaHHSI 1 PEMOHTY,
KBaTi(piKaIlil0 OOCIyrOBYIOUOTO IEpCOHANTY, CTaH BUPOOHWYOI 0a3u, MPHUPOIHO-
KJIIMaTU4IHI yMOBH. /[l TOBHOI peamizamii NOTEHIIHHOI HAIIHHOCTI MAaIIUHH
HEOOX1JHO, 100 CHCTEMa TEXHIYHOTO OOCIYyroByBaHHS 1 PEMOHTY, a TaKOX
MDKPEMOHTHI PECYPCH 1 TEPMIH CITy>KOU MaIIMHKU OyJIM HAYKOBO OOTpyHTOBaHUMH. []e
JO3BOJIUTh MIABHUINUTH CKCIUTyaTallliiHy HaIIWHICTh MAaIlWH, a, OTXKe, IX
MPOYKTUBHICTH 1 MOJIMIIUTH BC1 €KOHOMIYHI TTOKa3HUKK poOOTH 0€3 BUKOPUCTAHHS
JIOIATKOBUX KaMiTaJbHUX BKJIaJCHb 1 3HAYHOTO 30UIbIICHHS OOOPOTHUX KOIIITIB.

Cnucok nitepatypu

1. 1 s dzls W dzmCyfa@mit \cTaHW MAaNTMHHO-TPAKTOPHOTO  TApKy
MIJIMPUEMCTB  arponpoMHUCIOBOro komiuiekcy. I[lpaii TaBpiichKOro ep»aBHOTO
arpotexHosioriyHoro yHisepcutety. 2008. Bum. 36. C. 3—7.

2 . 1 5 dzls W dzfn BabethieueHyss. WKOCTI  MPOAYKIT y  Tramysi
CUIbCHKOTOCTIOAAPCHKOT0 MalIMHOOyyBaHHS. HaykoBHil BICHUK HalllOHAJIBHOTO
YHIBEpCUTETY Oi0pecypciB Ta mpupojokopuctyBanus. Cepis ,,TexHika Ta eHepreTuka
AITK* . 2014. Bumn.196, u.1. C. 239-245.

3. 1 s dzls W dzfMmPoks OrexujuHomd . cepBicy  mpu  3a0e3MeUeHHI
BUCOKOC(EKTUBHOTO (PYHKIIIOHYBAaHHS TEXHOJIOTTYHOTO TPOIleCYy BHUPOOHUIITBA
npoaykiii TBapuHHUITBA. HaykoBwii Bichuk THATY. Menitonons, 2013. Bun. 3. T. 1,
C. 103-110.

4 . 1 s ozls W dzBpbesiid@enny Bubdkoe(heKTUBHOTO (YHKIIIOHYBAHHS
TE€XHOJIOTIYHOTO MPOLECY BHUPOOHUIITBA MPOAYKIT TBApUHHUITBA ILISAXOM
NiBULIEHHS piBHS HaJidHOCTI TexHiku. HaykoBuil Bichuk HYBill Ykpainu. Cepis
,» lexHika Ta enepreruka AIIK* . 2018. Bun.282, 4.1. C. 181-192.
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[{um crmocoOoM BiTHOBIIIOIOTH TPYHTOPIKYY1 ETall, Y AKUX € 3arac MeTay JJis
BIJITATHEHHS, a TOBIIMHA JIe3a 1 JIIHIMHI PO3MipHU BUKWIIUIM 3 JOMyCTUMHX MexX. [lo mux
JeTanell BIAHOCATHCS JIEMEIl, Janu KyJIbTHBATOPiB, 3yOu OOpiH, JemMenti 1 JojoTa
MJIOCKOPI3IB 1 T.II.

[lepen BIATATHEHHSIM JIeTalb HarpiBalOTh B KOBAJIHCHKOMY TOpHI (JIEMIII - PO
nornoMororo T-momi6HOi TpyOuacTtoi Hacanku 3 orBopamu 3.4 MMm) abo B
HarpiBaJIbHUX I€4Yax, CIo4YaTKy NoBUIbHO 10 Temmepatrypu 580... 600°C (kopudHeBo-
YEpBOHUM KOJIIp), a MOTIM mBUAKO 10 Temneparypu 950...1200°C (opaHxkeBO-ACHO-
xoBTUH Kouip). [lounHaroTh BigTsATHeHHs npu Temmeparypi 950...1200°C 1
3akiHuyloTh mpu Temrepatypi 800°C  (CBITJIOBHUIIIHEBO-UEPBOHUN KOJIp) Ha
MHEBMATUYHOMY MOJIOTI MPOGUILHUM 0OMKOM ab0 KyBaJJI0I0, MEPEMIIIAI0YH MeTall
70 3HOIIEHUX MiCIlb (B JIeMeIllaxX BIATSTHEHHsS CIiJ MOYMHATU 3 HOocka). [lIBumkuit
HarpiB 10 Temneparypu 600°C 1 kyBaHHs HUx4e TemrepaTypu 800° C nmpussene 10
MOSIBU TPIIIMH HA JIe31.

Puc. 1. 'eomeTpis 3aTOuyBaHHs Jie3: a — JeMelll I1yra; 0 — JeMelli MI0CKopi3a;
B — JI0JI0Ta MJIOCKOPi3a; T — JIam KyJbTUBATOpa; 1l — AMCKA BaXXKOT OOPOHU; € — TMCKa
TYIIWIBHUKA; X — (Ppe3u rpyHTOOOPOOHOT.
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Posmipu 1 hopMy BIATATHYTOIO A€TaJi IEPEBIPSIIOTH BiAMOBITHUMH IabJTIOHAMU
1 MOPIBHIOIOTh 3 TEXHIYHUMHU YMOBaMH Ha BIJHOBJICHHs AaHOI jeTaii. BiaTsarayri
JeTaji 3aTo4yloTh 10 pO3MIpiB, 3a3HaueHUX Ha puc. 1. Ilicnsa 3aTouku rpyHTOPIXKYUI
neraji, BUroTorieHi 31 cram mapok JI-53, JI-65, BCt. 5 1 BCt. 6, HarpiBaioTh 110
temrepatypu 780...820 ° C, raptytoTh B 10% -HOMY BOJIHOMY PO34MHI KyXOHHOI COIi,
nigirpitomy ao temneparypu 30...40°C; yac 0X0J0/KeHHs 3 ... 6 C B 3aJI€KHOCTI Bij
macu neraini. [lotim gertans BigmyckatoTh npu Temmeparypi 320...350°C 3 mertoro
3MEHIIEHHS KPUXKOCTI Jie3a.

Jertani, Burotosiexi 3 craieit mapok 65I°, 70I, rapTyroTs npu Temmeparypi
820... 840°C (cBiTIIOUEPBOHMI KOJIP) B Maci 1 BiAMycKaroTh pu Temmneparypi 400°
C. Ilepen 3arapTyBaHHSM HarpiBaroTh TUIBKU PIXKy4dy YacTUHY AeTanmi (1emenri Ha 1/3
iX mmpuHU, Janyd KyabTuBaTopiB, a 20...25 MM mupuHHU mepa, 3yOu OopiH — Ha
35..40 MM Bim HOCKa 1 T.A.), 3aHYPIOIOTH B OXOJIO/PKYIOUY PIAMHY CTOPOHOIO,
POTUIICKHOI Jie3y (J1e OlIbllie Maca) 3 METOO 3aro0iraHHs TPIlKMH Ha Je31. TBepIicTh
3arapToBaHOrO Jie3a moBUHHA OyTH B Mexkax HB 435...649; TBepicTh He3arapToBaHo1
YacTUHU JeTalli He moBuHHA nepesunryBatu HB 285...305. [Ipu tBepmocTi ne3a HB
435...649 Hanunok OyJie KOB3aTH MO0 HOMY MPHU CIIPOO1 B3SATTS CTPYKKHU.

BinHoBneHHS IpyHTOOOPOOHMX JIeTaneil ciocoOoM MOCTaHOBKH HOBOI YaCTUHU
netam. Ilicis HeomHOPa30BOTO BIATATHEHHsS (TIOBHOTO BUKOPUCTaHHS 3amacy
MaTepiany) 3HAuYHy 4YacTUHY TPYHTOPDKYYMX JieTajJell MOXHa BIJIHOBUTH JIO
HOpPMaJbHUX PO3MIpPIB CIOCOOOM TMpPHUBAPIOBAHHS [0 il OCTOBY 3a3dajerilib
3arOTOBJICHOI pIXKY4Oi YacTUHUA. Marepiaa 3aroToBKM pLKYYOi YACTHHH 32
MEXaHIYHMUMHU BJIACTUBOCTSIMU HE TMOBUHEH OyTH HIbKYe Marepiany aetam. s
3aroTiBJIi Jie3a BUKOPUCTOBYIOTh BIIIYUEH1 JIUCTH PECOP, JIEMEIII1, JIalu KyJIbTUBATOPA,
JUCKU JYIUIBHUKIB 1 T.a4. OCTOB JeTajli BUTOTOBJISIIOTH CIIOCOOOM OOpI3KU
3HOLLIEHOTO JIe3a 33 IONOMOI0l0 TUIBHOTUHHUX HOKHUIIb a00 Ha mpecax 3 BiApyOHUMHU
mramnamu. [lepen BUKpIMKOI 3arOTOBKM OCTOBA 1 Jie3a BIAMOBITHUX PO3MIpPIB 1
dbopmu BUXiHUN MaTepiai (Mpu HEOOX1AHOCT1) BIAMAIIOIOTE pu Temmepatypi 750 ...
800 °C. Bukpiiiky 3aroToBOK MOXXHa BUKOHATH alleTUIICHO-KMCHEBOI pi3koro. [ToTim
Ha 3BapIOBAHUX TOPIIAX 3arOTOBOK 3 000X CTOPIH 3HIMAIOTh (hacku mijg KyToM 45 ° Ha
rbuny 1/3 ToBuuHu 3arotoBku. 1o omepariiro MokHa BUKOHATH Ha KOIIIOBAJILHO-
3atoyHOMY Bepcrtari Ty EM624 abo Ha ¢pesepHomy Bepcrati moneni 6HS2III.
[IpuBapiooTh JI€30 10 OCTOBY JeTajli B CTUK JIBOCTOPOHHIM  IIIBOM
HaIllBaBTOMAaTUYHUM 3BapIOBaHHAM MiJ wmapoMm ¢iaocy abo 3BaproBaHHSM B
CepeloBUIIl ByTJiekuciaoro raszy 31 mBuiakictio 0,7...0,8 M/XB  yHIBepcallbHUM
niBaBToMatoM A-103BbM npotom CB-081"2C niamerpom 2 mMm.

B yMmoBax MaiicTepeHb 3arajbHOro MNPU3HAYECHHS 3BaprOBaJIbHY OIEPALII0
MO’KHA BUKOHATH PYYHHM €JICKTPOAYTOBUM 3BapIOBAHHSAM €JCKTpojaaMu Tuiy E-42.
[lic ns 3BaproBaHHA LIOB NPOKOBYIOTh, 3aUMILNAIOTh BPIBE€Hb, HAAAIOTH JAeTall
HeoOXimHy (opMy BpPYUYHY KOBAJIBCHKHMM criocoOom abo Ha mpeci tummy OKC 1671,
TICIISE YOTO JIe30 HAIUIABIISIOTH TBEPIUM CIUIABOM, a MOTIM 3aTO4YIOTh. JIMCKH, namnw i
JpyT1 JeTal, 0 He HAIUIABJISIIOTHCS TBEPAUM CIUIABOM, ajie IMiJIIaBajiiCs BIAMAIY 1
MpaBIli, MIar0Th TepMidHii 00poOIti. [Ticas Tepmiunoi 00pOOKH JIe30 3aTOUYIOTh.

Pecypc HammaBieHHX TpyHTOBO-CTEOJIEPIKYYUX POOOYMUX OpPraHiB TBEPIAUMU
crutaBaMu (TTOPOIITKOBUM JIpOTOM) B 4...5 pa3iB OuIblle pecypcy HEHaIIaBICHHUX
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(cepiifHux). 3aBASKU I[bOMY IT1JIBUIY€THCS MPOAYKTUBHICTH Ipalli B CEPETHHOMY Ha
10...15% 3a paxyHOK CKOPOUYEHHS [IPOCTOIB arperariB JijIsl 3aMiHU pOOOYMX OPraHiB.

YAK 631.3
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KopriycHi ngeram — 1e jgeraii SKi € OCHOBHOIO OOOJIOHKOIO MEXaHi3MiB,
OpWIaaiB, pPI3HOMaHITHUX arperariB. (OCHOBHE TNpPHU3HAYEHHS KOPIYCIB — II€
yTPUMaHHS JIeTalel 1 CKIaJalbHUX OJIMHHUIIb B 33JJaHOMY B3aEMHOMY pO3TalllyBaHHI
arperatiB [1]. KoprycHi getam 0yBaroTh TpocTOi a00 CKJIaAHOI (POpMHU, 11e 3aTIeKUTh
BiJl KUTBKOCTI OTBOPIB Ha KOPIYCi Ta CIIBBICHOCTI OTBOPIB Mij] MIJIIMITHUKA Ta OCI
IECTEPEHb.

OcHOBHUI Marepian SIKHA BUKOPHUCTOBYIOTH [IJIi BHUPOOHMIITBA KOPIIYCIB
JeTalel €, IepeBakHO, CIPUIl YaBYH Ta KOBKUI YaBYH, a TAKOX AJIFOMIHIEBI CILJIABU.

KoprycHi aeTani TpakTopiB, aBTOMOO1J11B, KOMOAHHIB 1 CTbCHhKOTOCTIOIAPCHKUX
MallluH SABJISIOTH COO0I0 JeTani KopoddacToi (opmMu 3 MPUBATLHUMU IJIOIIMHAMH 1T
Kpuikd. TOYHICTE (GOPMU KOPITYCHUX JCTaled XapaKTepU3YEThCS B OCHOBHOMY
BIIXWJICHHSMHU BiJ MWIIHAPUYHOCTI OTBOPIB 1 BIAXWICHHSM BijJ TUIOIIUHHOCTI
TUTOIITUH.

Kopnycu sBisitoTe c0000 CyKyIHICTH 0OpOOJICHUX BIIBHUX MOBEPXOHB. Bci
00poOJieH1 MOBEPXHI B KOPIYCHUX JETANSIX 32 (hOPMOIO MOIIISIOTHCS HA TPU OCHOBHI
TpyIU: TWIOCKI, BHYTPINTHI MWIIHAPUYHI TJIAJKI 1 BHYTPIIIHI pi3b00B1 OBEPXHI.

[lepmra rpymna, abo >k MJIOCKI MOBEPXHI MPU3HAYECH] JJIs1 IPUEIHAHHS arperaTy
710 1HIIIUX BY3J1iB 200 K arperaris.

Jlpyra rpymna moBepXxoHb HaMOUIbI YKCENIbHA 1 PI3HOMAHITHA — 1€ MOCAJ0YH1
OTBOPH TiJ MIJMIUAIHUKA 1 CTaKaHW TMIJIIUIHKUKIB, TOCAJ04YHI OTBOpU Mia BICi
IeCTePEeHb, YCTAHOBY1 OTBOPH TOIIIO.

PoGoTa BiipeMOHTOBAHUX arperaTiB 3HAYHOIO MIpOI0 BU3HAYAETHCS TOUYHICTIO
KOPIYCHHUX JeTajied — HOBUX a00 * BIJHOBJICHUX. 3MIHa HOMIHAJIBHUX PO3MIPIB
OTBOpIB YaBYHHUX KOPITYCHHUX JIETaJIeH € pe3yJIbTaTOM KOMIUIEKCHOT Aii nedopmartii 1
3HOCY, MPUYOMY TMEpPeBaKAOUMK BIUIUB 3HOCY abo aedopmaliii 3aleXuTh Bif
KOHKPETHHUX YMOB.

B pe3ynbTaTi 3HOCY MOCaJOYHUX OTBOPIB MOPYIITYETHCS MapajeibHICTh BaIB,
HACJIIJIKOM YOT0 € MPUCKOPEHUH 3HOC MIECTePEHb, a 1HOI IMOJOMKH 1HINX JeTajel 1
HaBITh KOPITYCY.

BinHocHO HempaBWIILHOT MEXaHIYHOT OOpPOOKHM KOPIYCIB BCTAHOBJICHO, IO
yepe3 BIJCYTHICTh B KOPIyCax yCTAaHOBYMX 0a30BHX OTBOpIB, a00 yepe3 BIJICYTHICTh
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Ha 3aBOJIaX BIAMOBIJHOTO TEXHIYHOTO OCHAIIEHHS BHUKOHYETHCS HEMPABUILHE
0a3yBaHHS Ha BepcTarax. B pe3yiapTaTi BKa3aHOTO HEIOIIKY MOPYITYEThCS MPAaBHIIbHE
pO3TallyBaHHS POOOYMX ITOBEPXOHb KOPIYCHHUX JeTajch, a II¢ NPU3BOJUTH JI0
3MCHIIICHHS peCypcy.
Crucok miTepaTypu
1. 1woady* €d2 ¢. l ., s Otc OB d d@primizarisy . o
cepBicHoro BupoOHuurea. Kuis. HYBiIlY, 2017. 221 c.

VJIK 631.3.001

Forrtires ¥ Jrtwldegrsr o1 fffrut rfc
Awf2uvtwl 1ToJRIOD

vy .1,0Mk de. Sbdsj, dz' S8 f! S O
10y BdOd dzd?2 EgEhiikBhdls] sfEdtsH S sted il

P0o3BUTOK HaAyKOBO-TEXHIYHOTO TpOrpecy BKazye Ha Te, IO ONTUYHA
J1arHoCTrKa JBO(a3HUX CEPEIOBUIL, OYPXJIMBO PO3BUBAETHCS, BUKOPUCTOBYE JIa3€PHI
JOMIUIEPIBCbKI aHEMOMETpH 3 AudepeHianbaoi cxeMoro (JIZIA) 1 1a3zepHi pemnriTyacTi
anemometpu (JIPA). Pi3HHIIS MK HUMU MOJISITa€ B TOMY, 1110 MPOCTOPOBA PELIITKA —
MOAYJSATOp B NepumioMy mpuiaal (popmyeTbes 3a paxyHOK I1HTepQepeHiii ABOX
KOIE€peHTHHUX IYYKIiB Jla3epa B MOTOL, a B APYromMy — a00 NMPOEKTYEThCS B MOTIK
ONTUYHOIO CUCTEMOI0, 200 CTBOPIOETHCA Ha (hOTOMpPHUItMaUl PO3CISIHOTO CBITIa. 3B1ICH
BuriuBae, mo JIPA He BUMarae KOrepeHTHOTO JKEpesia CBITJIa 1 TOMY BiJIMOBIIHUMN
npuiiaj] OUIbII TPOCTUN TIO ONITUYHIN CXEMI.

Jlist onHO- 1 1BO(a3HUX CEPEIOBUII TPU BUMIPIOBAaHHI MIBUAKOCT1 HECY4oi (pa3u
HEOOX1THO BBOJUTH IOTIK CBITJIOPO3CIFOBAIBHUX YaCTOK. 3 I1€F0 METOIO CTBOPIOIOTHCS
crnienianbHl renepatopu. Po3pobrniena cucrema i BA3HaY€HHS CTOPOHHIX BKITIOYEHB
y TIOTOII1 piIUHH 1 TipeicTaBieHa 3Dmoiens po3po0KH, 3a OCHOBY OYJI0 B3TO ICHYIOUY
cucremy BV520 nns nmomanemioro mokpaineHHsi npuiany. [IpeacraBiena cucrema
BUSBIISIE PIIMHOOOIT 3 CEpeAHBOI0 MIBUAKICTIO 1 BU3HAYA€E CTaH MOTOKY MaJliBa MpU
gacToTi 7,5 MI'1. BoHa Tako BUSIBIISIE INBUAKICTH MMOTOKY Y TpyOomnpoBoaax. Poboua
Temrneparypa ctraHoBuTh 10 - 40 °C, ekpaH auciuiess Ma€ CBITJIOMION 3 PO3ILUILHOIO
3matHicTio 20bit, mommiepiBckka dwactota Big 100 mo 7000 I'm. Buxigni
xapaktepuctuku 9 B 1 1000 MA, akymynstop npoaykry — 7,4 B/ 900 mArog. (JiTieBuit
aKyMYyJIsITOp). 3a JOMOMOIOK CHCTEMH MOJKHA BHU3HAYUTH CEPEAHIO IIBUIKICThH
MOTOKY, BUSIBUTHU CTaH (1IbTpa MajuBa, ii MOKHA BUKOPUCTOBYBATH JIJISl J1arHOCTUKH
¢biapTpiB manuBa, gonomarae (axiBIlO MEPEBIPUTH CTaH (QUIBTPY Ta MPOTHO3YBATH
pe3ynbTaT IiarHOCTHKHU.

3 MeTOr0 onTUMIi3aIlii KOHCTPYKIIi 3aITPOITIOHOBAHO JI0JJaHHS HOBOI HACaJIKH Ha
K1 4epe3 OJHy pO3TalloBaHI aKyCTHYHI Ta ONTHUYHI JaBadyi, sKI 3aKpiluieHl Ha
KOHYCOTOIOHI MaHXeTi, 1 MpaIoTh MOCTIIOBHO IO-4ep3i, IO JO3BOJISIE
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oTpuMyBaTd 1HGOpPMAIIO 3 PI3HAX TOYOK OJIHOTO TIOTOKY Ta 3aBJISKA
OaraTokaHaJbHOCTI OTPUMYBATH BHUOIPKY AEKUIbKOX JaBadiB. Lle Takoxk m03BosiE
HaWOIIBII TOYHO BH3HAYaTH OO0’€MHY IIBUIKICTh TOTOKY TajuBa, 3aBISKH
BUKOPUCTAaHHIO JIa3€pHUX JaBayiB OTPUMYBATU OUIbII MOBHE MPEJCTABICHHS PO
PO3MIp CTOPOHHBOTO BKIIFOUEHHS 3a0py/IHEHbD.

[IpoananizoBaHi Jia3epHI CHUCTEMU 3 BOJIOKOHHHUMHU CBITJIOBOJIaMH YCIIIIIIHO
BUPIIIYIOTh 3a7a4y BHUMIPIOBaHHS IIBHJAKOCTEM B ONTHYHHUX HEMPO30PHUX
CepeloBHIAaX THIy TanuBa. EQekT BUMIpIOBaHHS IIBUAKOCTI B ONTHYHO
HEIMPO30pOMY TOTOIl JOCATAETHCA MUIIXOM TMPUMIMIEHHS CBIiTIOBOAA (200 mmydka
CBITJIOBO/IIB) B 3aJIaHy MaJy JIOKaJdbHYy 001acTh OTOKY. [Ipu 1isomy iHbOpMariist mpo
MIBUJKICTh PYyXy YaCTHHOK OEpeTbcs 3 MPOCTOpYy B Oe3mocepeaHiil GJIM3bKOCTI Bix
TOPIISI CBITJIOBOAA. 3 OTJIAMY Ha JOCHUTHh BHUCOKY CTYIIHb KOTE€PEHTHOCTI JIa3€PHOTO
My4Ka, 10 MPOMIIOB BOJIOKOHHUW CBITJIOBOJ, MOXKHA MPHUITYCTUTH, IO BCl OCHOBHI
cxemu JIJIBIII moxyTh OyTH peaiizoBaHi 3 BOJOKOHHUMH CBITJIOBOIAMHU.

YK 633.521:631.358:62-192
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BucokonpoaykTuBHE BUKOPUCTAHHS THOHO30UpATHbHUX KOMOAHIB MOKITUBE 32
YMOBHU 3a0e3MeUYCHHSI HAJIECKHOI 1X TEXHOJOTTYHOI HamiiHOCTI. JocaimKeHo BILUIUB
TPUBAJIOCTI MIO3MIHHOTO TEXHIYHOTO OOCIYrOBYBaHHS JIbOHO30MPAJIbHUX KOMOAiTHIB
Ha IX TEXHOJOTIYHY HaJIiHICTh. BMIMB TpUBaIOCTI MIO3MIHHOTO TEXHIYHOTO
00CIIyTOBYBaHHS  JbOHO30MpaJIbHUX KOMOAMHIB HaA OIIHHI IOKa3HWKH  1X
TEXHOJIOTIYHOT HAAIMHOCTI 3’SCOBAaHO HA TIACTaBl JUCHEPCIHOTO  aHali3y
EKCIIEpUMEHTAJILHUX JIaHUX, a HampsM 3’ICOBAHOTO BIUIMBY — 3a JOIMOMOTOIO
KOpeJSLiHO-perpeciiHoro aHami3y. 3a OlIHHI MOKa3HUKHU TEXHOJOTTYHOI HaJIHHOCTI
JLOHO30MPATLHUX KOMOANHIB MPUUHATI KOE(IIIEHT TEXHOJIOTIYHOI HAAIMHOCTI IUX
MalInH, HApOOITOK HA TEXHOJOTIYHI BIIMOBH BIIPOJIOBXK 3MIHM pOOOTH KOMOAIHIB Ta
YKCJIO BIAMOB 32 TOAMHY 3MIHHOTO Yacy BUKOPUCTAHHS MalllMH. XapaKTep 1 KITbKICHY
3MIHY JOCHII)KYBaHUX OI[IHHMX TOKa3HUKIB TEXHOJOTIYHOI HAJIMHOCTI KOMOalHIB
3QJIEKHO BiJI TPUBAJIOCTI iX IIO3MIHHOTO TE€XHIYHOT'O OOCIYrOBYBaHHS BHU3HAYaJIM
[IUISIXOM ~ allpOKCUMAIlli eKCIMEPUMEHTAIbHUX JaHWX HHU3KOK TependadyBaHUX
IpOrHoCTHYHUX (DYHKIH 1 iX criBcTaBienns 3a RP-koedimieHTOM.

3HAUYYIIICTh BIUIMBY TPHUBAJIOCTI IIO3MIHHOTO TEXHIYHOTO OOCIyrOBYBaHHS
KOMOaiHIB Ha KOEQIIIEHT TEXHOJIOTTYHOI HAMIMHOCTI ITUX MAIIMH Ta HapOOITOK Ha
TEXHOJIOTIYHI BIIMOBH BIPOJOBXK 3MIHM iX POOOTH 1 YHCJIO BIAMOB 3a TOAUHY
3MIHHOTO 4Yacy BHKOPHUCTaHHS JOBeAeHa 3 WMOBIpHicTIO BiamoBimHo 0,90 Ta 0,95 1
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0,75. Ha mux piBHAX HMOBIPHOCTI NpU BHU3HAUYEHUX YHMCIAX CTYIMEHIB BUIHHOCTI
OIBIIMX 1 MEHIIMX JAuchepcid Tabmuuni F-xputepii cTaHOBUIM B TIH IKe
nociigoBHocTi 2,22 ta 3,01 1 2,00 3a po3paxyHKOBUX BiAMOBIAHO 2,65 Ta 4,72 1 2,23.
3a 3HaueHHSIMH KOe(DIIIEHTIB KOPEIAIii MK TOCIIKYBAaHUMH O3HAKaMH 301IbIIIEHHS
TPUBAJIIOCTI  IIO3MIHHOTO TEXHIYHOIO OOCIYyroBYBaHHS KOMOAWHIB  CIPHSIIO
MIJIBHUIICHHIO 1XHBOTO KOe(diIli€eHTa TEXHOJOTIYHOI HAIIMHOCTI Ta 301IBIICHHIO
HapoOITKYy Ha TEXHOJIOT14HI BIJIMOBH BIPOJOBX 3MIHHM 1 3MEHIICHHIO iX YHcla 3a
TOAMHY  3MIHHOTO  4Yacy  BHUKOPUCTaHHS  KOMOaifHiB. BupiBHIOBaHHS
EKCIIEPUMEHTAJIbHIX 3HAUYE€Hb PE3YJbTaTUBHUX O3HAK 3aJIEKHO Bl (akTOpiadbHOI 3a
HU3KOIO  alpOKCUMYIOYMX  (PYHKIIIH  TIOKa3aJio Ha  Kpamie  Y3TOJKCHHS
EKCIIEPUMEHTAIbHUX 3Ha4Y€Hb koedirienTa TEXHOJIOTTYHOL HaIIHHOCTI
JHOHO30MPATFHUX KOMOAIHIB 1 HAPOOITKY Ha TEXHOJOT14HI BIIMOBH BIIPOJIOBX 3MIHU
iXx pobOoTM 3a TPAMONIHIMHMUMH 3aJ€KHOCTIMU 3 JOAATHUMU KYTOBUMU
Koe(illieHTaMu, a Yuciia BIJIMOB 3a FOJIMHY 3MIHHOTO 4acy BUKOPUCTAHHS KOMOalH1B
3a CIaJIHOIO0 €KCIIOHEHINIAIBHOIO (PYHKITIETO.

3’scoBaHi 3aJ€KHOCTI BapTO BPAXOBYBaTH IPH OMpAIOBaHHI HOPMATHUBHO-
TEXHIYHOI JIOKYMEHTAIlli Ha TeXHIYHE OOCIyrOBYBaHHS MEPCIEKTUBHUX MOJENEH 1
3pa3KiB JIbOHO30MPAILHUX KOMOANHIB Ta OpraHi3allli BAKOPUCTAHHS Cy4aCHUX MapoK
[IUX MAIIIVH.

VJIK 662.113/81:662.8.055
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Teopernuynuit omuc pyxy Oiomacu npu ¢GOpMyBaHHI TATUBHUX OPHUKETIB
ITHEKOBUM pPOOOYMM OpPraHOM € aHAMITHYHUM MIATPYHTAM JUIsi BU3HAYEHHS
palioHaNIbHUX MapaMeTpiB OpukeTHoro mnpeca. [Ipu po3paxyHKy 1 KOHCTpYHOBaHHI
MalIuH HEOOX1HO po3risaaTH nedopmaliito CHpOBUHHOI 010Macu 3 ypaxyBaHHSM i
(b13UKO-MEXaHIYHHUX 1 PEOJIOTIYHMX 11 BIACTUBOCTEH, @ TAKOXK B3a€MO/IIT 31 IIIHEKOBUM
MEXaHI3MOM Y MPOIEC] yTBOPEHHSI OpPUKETIB

Bropunna  Oiomaca  afi  BUTOTOBJIGHHS ~— NAJIMBHUX  OpUKETIB €
JBOKOMITOHEHTHOIO JTUCIIEPCHOIO CHUCTEMOIO, IO BKIIOYAE JIBI CKJIAJIOBI: TBEPAY 3
3aJJaHOI0 BOJIOTICTIO 1 ra3omnoAiOHy. MexaHiuHl BJIaCTUBOCTI IUCHEPCHOI Olomacu
0OYMOBJTIOIOTHCSI TUM, 110 POCIWHHI YaCTUHKH IO JIJISTHKAX PO3JIJIEHI MPOIIApKOM
MOBITPS 1 4epe3 Il MPOIIapKH II0Th CHUJIM MOJICKYJIApHOTO mputTsaranHs. Ll cumm 1
BU3HAYAIOTh MIIHICTh JUCIEPCHOT OloMacu y OpHUKeTaxX, MPOTe iX MIHICTh CYTTEBO
3HIDKEHA y TIOPIBHSIHHI 3 MIIHICTIO 3YCTIJICHHSI CAaMUX YaCTUHOK. B 3aeKHOCTI Bij
IIUTHHOCTI TUCTIEPCHOT PEUOBHMHU 3MIHIOIOTHCS 1 MEXaHIUHI BJIACTUBOCTI MAJIMBHOI
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6iomacu. Tak, mpu 3MiHI JUCIEPCHOI PEUOBUHH, HANPUKIAT, MPH 3MEHILIEHH]
IPOLIAPKY MOBITPSIHOTO CEpPEOBUIA MOJEKYJISPHI MPUTATaHHS YaCTHHOK (TOOTO
3UYEIJICHHS) 30UTBIIYIOTHCS, IO BEE A0 OCIA0JICHHS MOJICKYJISIPHUX CUJI 3YETUICHHS
0 JiISHKaX, a BUXOJUTh, 1 JO 3MEHIICHHS MOTPIOHOI eHeprii Ha nedopmariiro y
BUIJISI/Il IHTEHCUBHOTO YUIIJIbHEHHS Ta BUTOTOBJICHHSI OPUKETIB.

EHepris 1mHEKoBOro mnpecyBaHHS BHUTPAYAEThCS HE TUIBKM Ha MOJOJIaHHS
MOJIEKYJIIPHUX CHJI 3UCIJICHHS MO AUISHKAaX, ajié 1 Ha OPIEHTAllI0 YAaCTHUHOK I10
MOBEPXHAX il MaKCHMaJbHUX HANpyr 3pylieHHA. KpiM Toro, mpu B’SI3KO-TIPYKHIM
nedopmariii CHpoOBUHHOT OioMacH, apaieibHO MpoliecaM pyHHYBaHHS UIIXOM 3CYBY,
IO CYMPOBOKYETbCS BHYTPILIHIM TEPTSIM OKPEMHX BHUAIB 3B'SI3KYy CHUCTEMH, ijie
MpoLeC BAHUKHEHHS HOBUX 3B'A3KIB. TOMY CTPOTO PO3IIIUTH 11l CHJIM Ha CUJIM TEPTH 1
CHWJIM 3YEIUICHHS HE YABIISETHCS MOXKIHBHUM.

[Ipomec yuriibHEHHsSI Ol0Macy IIHEKOBUM MEXaHI3MOM JI0 CTaHy MOHOJITY
BiJI0OyBaeThCs y TpU eranu. Ha nmepuiomy etamni B MOMEHT HAJIXOJIP)KEHHS CUPOBUHH B
po0ody 30HY IIHEKa BUHUKAIOTH HANPYTH, 110 MPU3BOJAATH 10 nedopmarrii 6iomacu,
npudoMy IpupicT nedopmallii He TPOMOPLUIMHUI TPUPOCTY HAMPYTH, 1110 TOBOPUTH
PO HEJIHIMHUKM XapakTep MPOTIKAHHS Mpoliecy JaHoi cucteMu. [Ipu yMoOBI 3HATTS
HABAaHTAXKEHHSA B JISSIKOMY J1ala30H1 CIOCTEPIraEThCsl BiAHOBICHHS Aedopmartiii. Ha
JIPYroMy eTari 3pocTaloye HaBaHTAXKEHHS MPU3BOJUTH O KPUTHUYHOI KOMOIHAIi
HAIpPYT, IPH SKii BCTAHOBIIOETHCS TPAaHWYHA PIBHOBara MK BHYTPIIIHIMH CHUJIAMH
oropy ©OiomMacd 1 3O0BHINIHIM HAaBaHTAKECHHSIM, 110 HA3UBAETHCA TPAHUYHUM
HaIpy>keHuM ctaHoM. Ha TpeTpbomy eTarni nmojainblie, HaBiTh HE3HAYHE, 301JIbILICHHS
HABaHTA)XCHHS MMPU3BOAUTH JIO PO3BUTKY IJIACTHUHUX JehOopMaIliii.

PesynbraTu mpoBeaeHux IociipkeHb [1, 2] (izudHOro siBUila mepeMilleHHs
CUPOBMHHOI OlomMacu y TMpoleci YUIUIbHEHHS I[IHEKOBUM pOOOYMM OpPraHoM
OpUKETHOrO Mpeca € MATPYHTSIM IJis PO3POOKH AEKUIBKOX METOJUK PO3PaxyHKY
TEXHIKO-TEXHOJIOTIYHUX MapaMeTpiB mporecy. JlaHi po3paxyHKOBI poOOTH
IPYHTYIOTbCSI HA HACTYITHUX TOJIOKECHHSIX

- CWJIOBUY aHaI3 ITHEKOBOTO MEXaH13My OpPUKETHOTO Mpeca;

- Teopii moaoom.

B ocHOBYy po3po06ieHHs MeToaukH [ 1] MoKIaaeHo B3aEMO/IIT BUHUKAIOUHMX CHJI
31 IIHEKOBUM pPOOOYMM OpPraHOM OpUKETHOI MalluHU. PO3risinaeTbes pyx CUpOBUHHOT
O6iomacu K (PI3UYHOTO TiJIa 3 MPYKHO-TUIACTUYHUMU BIACTHBOCTSIMH 1 Ha SIKE JI1IOTh
MEBHI CWJIM 3 OOKY IIHEKa Ta CTIHOK poO0Y0i KaMepH.

Mertonuka [2], 3acHOBaHa Ha Teopii MOAOOM, MPHUITYCKAE 3aCTOCYBAHHS
EKCIIEPUMEHTATBbHOTO 1  TEOPETHMYHOTO  METOIB  BH3HAUEHHS  3arajbHUX
3aKOHOMIPHOCTEH TPOTIKaHHS TIpOleCcy IIHEKOBOTro OpukeryBaHHs. IlpuBeneHi
OPUKJIaAX Teopli MOJ00M TPH PO3PAXyHKY OpPHUKETHUX MAlIUH, OJHAK MPUHHSATI
JOMYIIEHHS 1 BUKJIIOYEHHS, @ TAKOK HEBPAXyBAHHS JPYTOpAIHUX (PI3UKO-MEXaHIYHUX
¢dakToOpiB, BHOCATH ICTOTHI HETOYHOCTI y (DaKTUYHE SBUIIE YIIUIBHCHHS OioMacu
IITHEKOBUM POOOYMM OpraHOM OPHKETHOTO Tpeca.

3a onmucoM MPOTIKAHHSA MPOIIECY BCTAHOBIJICHO [ 1], muckpeTHa 6iomaca i 1i€ro
BUTKA IITHEKa 1 WOTO Baja 3aXOIUTIOETHCS 1 OTpUMYye€ o0epToBHUIl pyX, B Pe3yJbTaTi
SKOTO CTBOPIOE OMIp TepTs O6iomMacu 00 BHYTPIIIHIO MOPOKHUHY POOOUYOi KaMepu
mpeca 1 Bal IIHEKOBOro Mexasizmy. llomanbimiomy oOepTaHHIO Macu y Tpeci
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MEePENIKO/DKAIOTh CUJIM TePTS 00 BHYTPINIHIO MOPOXHUHY HEPYXOMOTO IHJIIHIpA.
Bunukae MOMeEHT, mo yTpuMmye Oiomacy BiJi oOepTaHHS Ta MPOTHAIE MOMEHTY Bij
BUTKA IIIHEKA.

MoMeHT npecyBabHuii U+ -, 110 € Pe3yIbTaToM Jii po6040i IpaHi BUTKA IIHEKA,
BHU3HA4Ya0Th 3a popmyroro [1]:

0- - mvo -0 0O - (1)

ne O - mwroma po6o4oi IrpaHi BUTKA IIHEKA, M2

| - KyT migifoMy BUTKA LIHEKA, TPaL.;

[ - KyT TepTst 0i10MacH 0 OBEPXHIO BUTKA, TPA/l.;

O -- cepenniii miaMeTp BUTKa IIHEKA, M.

[licTaBuBIIM BIAMOBIAHI BETUYUHU Y PO3PAXYHKOBI (DOPMYIIM CHII, 11O HIiIOTh
HAa Macy B KaHajll IIHEKa, Ta MPOBIBIIM MaTeMaTHU4HI MEPETBOPEHHS, OTPUMYEMO
HACTyMHe nudepeHiianbHe PIBHIHHS:

— Qb (2)

ae r] — THCK B KaHaJIl LTHEKOBOTO poOoUyoro oprany, Ila;
0 - I[OB)KI/IHa IITHEKA, M;
&) @D B - mmpuHa MIHEKOBOTO KaHANY, M;

O - nmiaMeTp BHTKA ITHEKA, M;

* - KyT IigioMy I'BUHTOBOI JIiHI1, Ipaj.;

| - KyT MDK HanpsMKOM TiepeMilieHHs OioMacu 1 IUIOHMMHOI0, IO
MEepHEeHANKYJIIpHA OCl IIIHEKa, rpaj.;

"Q- koedimieHT TEepTs Giomacu 00 MIHEK;

"Q- xoedirieHT TepTsa 6ioMacu 00 BHYTPIIIIHI CTIHKH KOpPITyca.

[IpoBiBuIM iHTErpYBaHHS 3 TPAHUYHOI YMOBOIO ] N mpu 0 T, OTpUMyeEMO
(dopMyy [Uisl pO3paxyHKY TUCKY B KaHaJl IIHEKa:

n nAgbp 0. (3)

OpepxxaHi piBHAHHS 2 1 3 BU3HAYaIOTh 3B'I30K THUCKY [] B KaHaji HIHEKOBOI'O
poGouoro oprana 3 Horo AOBKHMHOK 0. THCK 3pOCTac 3a €KCIOHEHI[aIbHOK
3QJICIKHICTIO 32 HAIIPSIMOM MPOCYBaHHSI 010MacH BiJl 3aBaHTaKyBaJbHOTO OYHKEpa 10
BUXIJHOTO NpUcTpoto npeca. HaBeaeH1 Bupa3u JOCTOBIPHI 3 TOYHICTIO 10 NPUUHITHX
JOMYUIEHb PO CTANICTh KOEPIIEHTIB TEPTS Ta KyTa| , a TAKOXK MPO CHPABEAIUBICTD
MOJIEII IIEPEMILIICHHSI MaTepiaiy, 10 IPECy€eThesl, 0€3 3BOPOTHHUX MOTOKIB.

Bimomo [1, 2], mO TPOIYKTUBHICTH U + ITHEKOBOTO OpUKETYBaHHS
MPONOPITIOHATIFHA IIBUIKOCTI TIEpEeMIiIIEHHS MaTeplany B KaHaui, giamerpy O miHeka,
4acTOTi foro 06epTaHHs &, IUIOLI MPOXiZHOTO MepeTHHY (JQUIHEKOBUX KAHAIIB, a
TAaKOX 3aJEKHUTh BiJ KyTa MIAHOMY ® TBHUHTOBOI JIiHII Ta (OpMH JionmaTel IIHEKa.
Oco06MBICTIO MPOIIECY € Te, IO OJHI U Ti K MapamMeTpu BIUIMBAIOTh HA NIIJILHICTD
OpUKETIB 1 MPOIAYKTUBHICTH Yy MPOTHIEKHHMX HaHp}IMKaX TOOTO SIKICHO-KUIbKICHA
XapaKTepUCTUKA IIHCKOBOIO MexaHlsMy O - U I HaOMKAETHCA O 3BOPOTHO
IIPOIOPILIIHHOI, a came: anU .00 hnomppu n°n hO -Om

OTxe, 3a MIpOIO BiJJIaJICHHS BiJI BUTKA ITHEKa 1 301IbIICHI anerHi TepTH,
CyMapHa BeJIMYHHA CTPUMYIOYOr0 MOMEHTY 3pocTae. Lle mpu3BoauTh 10 NpOBEpTaHHS
MDK mapamMu 6ioMacu, MPUYOMY KOXKHUW HACTYNMHUHN IIap 00EpTAETHCS MOBUIBHIIIE
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nonepenuboro. Omke, 6e3mocepeHb0 01l BUTKA MIBUAKICTh 00€PTaHHS YaCTUHOK
Olomacu HailOIbIIa, a Ha JCeSKiM B1ICTaHI BOHA 3MEHIIIYETHCS 1 Maca MepeMIITy€eThCs
TUIBKU MOCTYIOBO. B peanpHOMYy mporieci 6iomaca 3 HU3bKUM KOE(]IIlIEHTOM TepTs
(HampuKIIaa, COIOMa) MOYKE KOB3aTH BiITHOCHO BUTKA IITHEKA 1 MOYKIIMBE TIOTPATUISTHHS
il B 3a30p MK [UIIHAPOM poOOUOT KaMepH Ta BUTKOM.

Cnucok nitepaTypu

1.| toj d3j dz& tSMerdn. po3pXyHKY IIIHEKOBOIO pOOOYOro OpraHy s
OpuKeTyBaHHS pOCIMHHUX MartepiamiB. Matepianu VII-i BeeykpaiHcbkoi HaykoBO-
TexHiuHoi  KoHbepenuii  «TexHiuHudi  mporpec y  TBapUMHHULTBI  Ta
KopMoBUpOOHUIITBI». 2018. C. 31-34.

2.4 2B B8ISO Pegynprarn exciepuMeHTaIbHUX JOCTIIKEHb POOOTH
IBUHTOBOTO TIpec-OpUKETyBaJdbHUKA JJIsi BUPOOHUIITBA MATUBHUX OpHKETIB 13
POCIIMHHOI CUPOBHHHM. MIXKBIIOMYUI TeMaTUYHHUI HayKOBUM 301pHUK «MexaHizaris
Ta eleKTpudiKalisg ciabchbkoro rocrnogapcrsae. 2013, Bum. 97, T. 2. C. 40-46.
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B arpapuomy cekrtopi kpaiH, mo Bxonath y €C-27 mpairtoe maixe 23 MIH
IpaliBHUKIB, MpudoMy Maibke 70% BiJ THX, XTO MpaIlO€ HA TOBHUN poOOYMil JIEHb,
npunanae Ha 1micth kpai-uneHiB €C (Ilonbmia, Pymynis, Itanis, [cnanis, @paniis ta
Himeuunna). 3a ocrtanHe necartupiyus y kpaiHax-uieHax €C Oyso 3MEHIIEHO
3arajbHy KUJTBKICTh pOOOUYOi CHIIM Yy CLIILChKOMY TocrogapctBi Ha 14,2%. ¥V nmeskux
kpaiHax (takux sk CnoBayuumna, ABcrtpia, ['peuis, Kinp, Pymynis Ta Iramis)
CIIOCTEPIrajaoch 3MEHIIEHHS CUIbCHKOTOCIIOIAPCHKUX MPalliBHUKIB O1IbII HixK Ha 25%.

[Ipans y arpapHiii ramysi, sK BIJOMO, € ayXe (I3UYHO Ta IMCHUXOJIOTTYHO
BUCHAXKJIMBOIO PO00TOI0. 42% MpalliBHUKIB CUIBCHKOTO rocrnogapcta kpaiH €C min
qac JOCIIKEHHS YMOB TIpalll OBIIOMUJIH, 1110 p0OO0Ta HETATUBHO BILJIMBAE HA 1X CTaH
3nopoB'a. Ile 3HayHO BUIIE, HIXK CEPENIHIM MOKA3HUK IO BCIX CEKTOpax €KOHOMIKH
kpain €C, sxuii ctaHoBUB 25%. HeraTuBHuii BIUUB, KUl poOOTa MOXKE MPOSBIISTH
Ha 3JI0pOB'S TMpalliBHUKIB, YAaCTKOBO IOB'SI3aHUN 3 PI3SHUMH IICUXOCOIIaTbHUMHU
HeOe3nekamMu, 3 SIKUMH CTHUKalOThCs (pepMepu Ta iX MparliBHUKH, a caMe: TPUBAIUAN
poOounii yac, 130151, (piHAHCOBa HEBHU3HAUEHICTh, TPYAHONIl Yy IUIaHyBaHHI,
MIJIBUINCHI  aJAMIHICTpaTHMBHI BHMOTM Ta BIUIMB OaraThoX (i3MUHMX Ta
ncuxo(i310J0TIYHUX YNHHUKIB.

PoGota y CiIbCBKOMY TOCHOJNAPCTBI  XapaKTEPU3YETHCA  IMABUIIICHOIO
TPUBAJIICTIO POOOUYOT0 Yacy, OCKUIbKM Xyno0a moTpedye MOCTIHHOTO AOrIsdy, a
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MOCIBM HEOOXITHO CaauTH Ta 30MpaTH y BCTaHOBIEHI cTpoku. II'site eBpomeiichke
ornutyBanHs ymoB mpaii (Fifth European Working Conditions Survey) mokasaio, 1o
45,3% mpaliBHUKIB CIJIbCHKOTO TOCIIOJapCTBa MpalfoBaiu Oinbiie 48 roauH Ha
TWXKIeHb. [le OyB HallBUIIIUI BiJICOTOK Cepes] yCiX CEKTOPIB, 1, KPIM TOr0, CTAHOBUJIO
Ounblle HIX yABIYl Bia cepennboro (16% BIAMOBIIHO) MO YCIX Tally3iX €KOHOMIKU
kpain-wieniB €C-27. Kpim Ttoro, 45% mnpaiiBHUKIB CLILCHKOTO TOCIOJAPCTBA
MOBIJIOMUJIM, IO TpaIoTh Outbine 10 roguH Ha AeHb, MPUHAMMHI TPU pa3u Ha
MicCsIIIb, IO OuTbIe, HIXK B cepenubomy st €C-27, ske cranoButh 24,9%. [ToxioHi
pe3yNbTaTH CIIOCTEPIraqucs B IHINIWX HamioHATbHUX onuTyBaHHsAX y CIIA Ta
Benukobputanii. 30inblieHa TpUBAJIiCTh poOOYOTO THIKHA, SKY BiANpPalbOBYBAIN
MPAIliBHUKHU CITLCHKOTO TOCIIOAApCTBA, O3HAYAE, 110 BOHU TAKOXK YaCTO MPAITIOI0Th y
BuxiaHi qai. e Bigo6paxkeno y [1’siToMy eBpomneiicbkoMy OMUTYBaHHI yMOB TIpalii, 1€
47,8% mpaniBHUKIB CUILCHKOI'O IOCIOIaPCTBA MPaLlOBAIA TpU ab0 OUIbIlIE HEILTl Ha
MicsIb (Ha BIAMIHY BiJl cepeaHboro nokasauka B €C-27 - 11%), a 62,4% npairoBain
TpH 1 O1IBIIIE CYOOT Ha MicsIb (MTOPIBHSHO 3 25,5% y €C-27). Lle x onuTyBaHHS TaKOXK
nokasaio, 1mo 42,6% mnpaliBHUKIB CIJIbCHKOTO TOCIOIapCTBA MpalloBaiv 7 JIHIB Ha
TUXJICHb, 110 3HAYHO OLIBIIE, HIXK cepeHii moka3Huk y 5% y €C-27. Taka TpuBamicTh
poOOTH MOXKE CIIPUYUHSATH HETaTUBHY (D13MUHY Ta IICUXOJIOTIUHY J110 Ha MPalliBHUKIB,
10 MOK€ MOCHJIUTUCH Yepe3 HEIOCTaTHIN Mmepioj BIAMOYMHKY/ BITHOBJICHHS MiCIIs
po0OoTu. 3peiToro, 1 TpUBaAJII TOJWHHU, 1 HEJAOCTATHIM 4Yac BIJIHOBIEHHS MOXYTh
MIPOSIBJIAITH 3ryOHUH BILTUB Ha (hi3UYHE Ta TICUXOJIOTIYHE CAMOTIOUYTTS TPAIliBHUKIB.

v OB dzd yvw
BiacoTok mpailiBHUKIB, sIKi MOBIAOMIISUIM MPO BIUIUB HEOE3MEUHUX Ta IKIJTUBUX
YUHHUKIB HAa pOOOYUX MICISIX, %0

He6e3neuni Ta mKiyiMBl YUHHUKA Ha Cinbebke ITo Bcix cexTopax
po0OOYMX MiCIISIX rocriogapctBo €C |  exonomiku €C

Bruus BiOparmii 41,9 225
Mym 37,1 29
BnuxanHs qumy, aepo30Jiei, iy 24,4 16,5
PyuHe 3acTOCYyBaHHS XIMIYHMX PEUOBHUH 23,3 15,3
BruuB iHdekiiitHoro Mmartepiainy 14,3 11,3
Btoma a6o 6omicH1 po604l 103K, HAXUIIN 72,3 46,4
ITepeBesenHss ab0 TEepeMIIICHHS BaKKHUX 65,1 33,5
BAaHTAXIB

Po6oTta ctosun abo moB's3aHa 3 XOIIHHAM 88,7 69,1
YacToTa NOBTOPIOBAHICTh PYXIB pyKaMu 72,5 63,5
Bucoki Temneparypu 48,7 22
Husbki Temnepatypu 59,6 23,5

Jlxepeno: IT'ate eBpormeiicbke omutyBanHs ymoB mpari (Fifth European Working
Conditions Survey)

Sx BuaHo 3 Tabmuii 1, mig yac [1'sToro eBponeiicbkoro onuTyBaHHS yMOB TIpalil
BCTAHOBJICHO, III0 TIiJ] Yac ClIhCHKOTOCIOAAPCHKUX POOIT CHOCTEPIraloThCsl BUCOKI
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MOKA3HWKHM BIUIMBY Ha MpPAI[IBHUKIB HEOE3NMEYHMX Ta IIKIAJUBUX YHHHHUKIB, IO
CB1IUUTH mpo ripiii ymoBu mpami B AIIK, HbX Ha poOoYux MICISX 3arajoMm ycix
CEKTOPIB eKOHOMIKH B kpaiHax €C.

3Baxkalouu Ha Te, 1m0 noHajg 90% CclUIbCHKOTOCIOAAPCHKUX YT1/Ib PO3TAIIOBaHI y
ciibChKkHMX perioHax 1 78% depmepiB y kpainax €C-27 mnpaiiorTh CaMOCTIHHO,
13071511111 Ta poOOTa HAMOOAMHII MOXYTh BUKIMKATH 3aHETOKOEHHS Y CUIbCHKOMY
rocnogapcti. HasBHI gaHi cBig4aTh MpO 3B'SI30K MDK TIOTAHOKO COIIAJILHOIO
MIITPUMKOIO Ta TIOCUJICHHSM CTPECOBHX CHMIITOMIB, JCTPECIEI0 Ta MOKa3HUKAMH
camoryocTB cepen (QepmepiB. Uepe3 BimmaieHe po3TanryBaHHS — OlIBIIOCTI
dbepMepChKUX TOCTIONAPCTB, (epMepr Ta MPaIiBHUKK CLTHCHKOTO TOCIIOJAApCTBA HE
MOXXYTh OTPHUMYBaTH aJE€KBATHOTO PIBHS COILIANBHOI MIATPUMKH, TIOB'A3aHOI 3
poboToro. DakTopH, 0 MEPEBAKAIOTH Y BiTAICHUX paiioHaX (HAMpUKIIad, MOTaHuH
MICLIEBUIl TPaHCHOPT, YHOBUIBHEHUH TEMIT >KHUTTS Ta OOMEXEHHH J0CTymn [0
nyOJIYHUX TMOCIYT), MOXKYTh TOCHJIUTHA TOYYTTS 130JIS1I11, Ky BiauyBae depmep, 1
MOKE€ YCKJIQAHUTH JOTIOMOTY B TOIIYKY aJropuTMy noBeninku. Kpim toro, TpuBaa
poboTa MOKe 3TryOHO BIUTMHYTH Ha iX OasaHc MK POOOYHUM Ta OCOOMCTHM KUTTSM.

Psan poOiT y ciabChbKOMY TOCHOAApPCTBI (Hampukiag, oopoOka 3emi, ciBOa,
3aXMCT POCIIMH, 30UPaHHS BPOXKAIO, PEMOHT OTOpPOXKi), M0 BUKOHYIOTHCS HACaMOTI,
CHPUSIOTH COIiaNbHIN 130id1ii. Taki poOOTH MOXYTh MOCTaBUTH TMpalliBHUKA Y
Bpa3JIMBE CTAHOBUIIE y pa3l HEIIACHOTO BUMAJAKY UM TPAaBMHU, OCKUILKH MPaIliBHUK HE
Ma€ MOKJIUBOCTI CAMOCTIMHO BITOPATHCS 3 CUTYAIlI€l0, @ KOJIETH MOXKYTh HE 3HATH a00
OyTH BIJICYTHIMHU y BUINAJIKy 1HUUJAEHTY. He TIIbKM BilacHE 1THUMAEHT MOXE 3aBIATH
IIKOAM 3J0pOB’I0 CLIBCHKOIO TMpALIBHUKA, aje i CTypOOBaHICTh CaMOCTIIHO
BIIOPATHCh 3 MOTEHILIMHO CKIAJHOK CHUTYyalli€l0 (HAmpuKiala, OJOKYBaHHAM Ta
PEMOHTOM MAIIIMH, TTOBO/DKEHHSM 3 TBApWHAMH HA BHUIIACi) TAKOXK MOXE BUKIUKATH
HETPUEMHOCTI Ta MOTEHIIIHE HKEPENIO CTPECY.

BB mmx ¢i3uyHHMX HEOe3MmeK, sKi MOXYTh B3aEMOMIATH 3 IHIIMMH
MOTEHIIIHHUMU JIKEpPEaMHu CTPECY, MAaTUMYTh MPsSMiI YU OMOCEPEIKOBAaHI HACIIIKA
Ui 370poB'S  mpaimiBHUKIB. Hampukian, B3aeMojis MK —IICHXOCOIIaJIbHUMHA
HeOe3leKkaMi Ta €ProHOMIYHUMH BUMOTAMHM, IO CTaBIATHCS JO POOOUYMX MICIb
CUTbCHKHMX TPAIIBHUKIB, MOXYTh BiJIrpaBajii BaXXJIMBY POJIb B €TIONOril OO0 B
HOTIEPEKY.

OdimiiHy miaTpuMKy (epMepaM HaAAAOTh Pi3HI YPSAIOBI Ta HEYPsIOBI
opranizamii. Hagana miaTpuMka Moke OyTH 1HILIATUBHOIO (HANpPUKIAA, HaJaHHS
KOHCYJIbTATUBHUX IIOCIYT Ha CLIBCHKOTOCITOJAAPCHKUX BHCTABKaX, BiJBiTyBaHHS
dbepM, nmybIikalii y mpeci mpo BeASHHS CUIbChKOT0 rOCIOAapCTBa, MEIUYHUN OTJISAT
depmepiB, mpornaraijia MeIUYHOI CAMOOCBITH, OMUTYBAHHS L1010 YMOB Ipalll TOLIO)
a00 pPEakTHBHOIO XapakTepy (HAMpHUKIIad, DOBIAKOBI JiHII, JOMTOMOra B 3allOBHEHHI
dbopm Ta moaiOHI 3axoau). OgHAK BaXJIMBO, 100 Oyab-sfKa 1HIIIATHBA MIATPUMKH,
CIpsiMOBaHAa Ha TMPAI[IBHUKIB CUIBCHKOTO TOCIOJApCTBa, BU3HABAJIA PEATbHICThH
CIITBCHKOTO JKUTTS Ta XapaKTep Mpo0sieM BeJASHHS CIIIbChKOTO TOCTIOapCTRa.

Crmcok mitepaTypu

1. Psychosocial issues in the agriculture sector - 2017. URL:
https://www.google.com/url?sa=t&rct=j&gq=&esrc=s&source=web&cd=3&cad=rja&
uact=8&ved=2ahUKEwjtn6Wqo4flIAhWBYsQBHYFmMANYQFjACegQIABAB&url=
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sector&usg=A0vVaw3Fh6JfOrLjJxIZFRN20QCS (mara 3Bepuenns: 2.10.2019).
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OCCUPATIONAL SAFETY OF OPERATORS WORKING ON TRACTORS
farchyshyna Ye. I
National University of Life and Environmental Sciences of Ukraine

Tractors are a primary source of work-related injury on farms, however, not all
of the injuries happen while the tractor is being used for work. Nationally, nearly one-
third of all farm work fatalities are tractor- related. Injuries occur for a variety of
reasons and in a number of different ways. This task sheet will describe types of tractor
hazards and the nature and severity of injuries associated with using farm tractors.

There are several hazards associated with tractor operation. Tractor hazards are
grouped into the following four categories:

1. overturns;

2. runovers;

3. power take-off entanglements;

4. older tractors.

Each of these is discussed briefly in this task sheet. Other task sheets will cover
some of these topics in more detail.

Tractor overturns is one major hazard group and accounts for the most farm-
work fatalities. Approximately 50% of tractor fatalities come from tractors turning over
either sideways or backward. There are dozens of examples of tractor turnover
situations. Most are preventable if operators follow good safe tractor operation
practices. Some common examples of tractor overturns include:

— turning or driving too close to the edge of a bank or ditch;

— driving too fast on rough roads and lanes and running or bouncing off the road
or lane;

— hitching somewhere other than the drawbar when pulling or towing objects;

— driving a tractor straight up a slope that is too steep;

— turning a tractor sharply with a front-end loader raised high .

A rollover protective structure (ROPS), a structural steel cage designed to
surround the operator — particularly one that is built into an enclosed cab — can protect
the operator from being killed when a tractor overturns.

This is especially true if the operator has fastened the seat belt. Remember,
though, that a ROPS can protect you from injury but cannot keep the tractor from
overturning in the first place. This explains the importance of operating a tractor safely
even if the tractor has a ROPS.
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Older tractors should always be included when talking about tractor hazards.
Many farm tractors still used for work may be 30 to 40 years old or older.

These older tractors are often less safe to operate because they do not have
modern safety features, and because some parts of the older tractor may not have been
maintained in good working condition.

A list of reasons why older tractors may be less safe to operate includes:

» lack of ROPS and seat belt;

« aseat without arm and back rests (pan seat);

* seat does not adjust easily or at all;

« absence of a safety start system, no bypass starting protection;

« rear brakes and brake pedals do not operate properly;

« front wheels do not turn as quickly as the steering wheel turns;

« tractor has no warning flashers or the flashers do not work;

« PTO master shield is missing or does not offer adequate protection.

Young and inexperienced workers may be given older tractors to operate in
many cases. The older tractor is best suited for the types of jobs a young or
inexperienced operator is hired to do.

These tractors are best suited for raking hay, hauling wagons, and mowing fields
or pastures. Young and inexperienced operators should be given newer tractors to
operate when possible.
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rpodeciiftHi PU3UKU Ta BUPOOHUY1 YMHHUKH.
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CinbChKe TOCHOAAPCTBO 3aiiMae JIAUPYIOUl MO3UIIIT cepell Tany3eil eKOHOMIKU
3a KIJIBKICTIO BHSBICHMX BHMNAAKIB MNpodeciiHUX 3aXBOPIOBaHb, MPU IBOMY
IIPOCTEXKYETHCS TEHICHIIISI IO 3pOCTaHHs TaHUX Moka3HUKiB. CTpykTypa npodeciitHoi
3aXBOPIOBAHOCTI B arpapHoOMy CEKTOpi (OpMYeTbCsS, B OCHOBHOMY, 3a PaxyHOK
IpaliBHUKIB JBOX mpodeciii — mexaHizatopiB (48,8%) 1 nosapox (31,3%). [1pu npomy
CJIiJ] 3a3HAYMTH, 110 YaCTOTa MIEPBUHHOI IHBAIIHOCTI MeXaH13aTopiB B 1,7 pa3u BUIIIE,
HDXK 10 rajiy3i B nuioMy. [Ipodecis mexanizaropa (TpakToprcTa) IOTEIep € OJHIEI0 3
OCHOBHUX Ta HaW3aTpeOyBaHIIIMX Yy CUIbCbKOMY rocmomapcTsi. Crnemnmdika mparii
(TexHiyHe 0OCTYroBYBaHHS MAallWH, YIPABIiHHSA HUMH) Ta IHTEHCUDIKAIis poOdoInx
MPOLIECiB MPE IBISAIOTH MiIBUIIICHI BUMOTH 10 OpraHizmMy Mexasizaropa. [IpariBauku
MiIIAI0THCS BINTUBY KOMIUICKCY HECHPHUSATIMBUX BUPOOHWUYNX YUHHUKIB, TAKUX SIK,
HECIPUATIUBI MIKPOKJIIMAaTUYHI YMOBH, 3aMUJICHICTh MOBITPS, MiIBUIIEH] PI1BHI IIyMY
Ta BIOpalii, KOHTAaKT 3 IMAJMBHO-MAaCTWJIBHUMHU MaTepiajlaMy, BHUCOKI (HI3U4HI
HAaBaHTA)KEHHS, HEpaIllOHATBLHUN PEXKUM Ipalll Ta BIAMOYMHKY Ta HEPBOBO-EMOIIiiTHE
HanpyeHHsa. KoxkeH 3 mepepaxoBaHMX YMHHUKIB OKpeMO a00 B KOMILIEKCI MOXKe
CHPUYMHUTHU IIKIIJTUBUN BIUIMB HAa OPTaHi3M MpPaIliBHUKIB Ta Ha iX 3710pOB's.

PoGoua 3miHa MexaHi3aTopa TMOYMHAETHCS 3 MIOJIGHHOTO TEXHIYHOTO
00CITyroByBaHHS, B SIKE€ BXOJUThH BI3yaJbHUW OIJIS TPAKTOpPa 3 METOI BHUSBIICHHS
BUJIMMUX HECIIPABHOCTEH 1 TEXHIYHUN KOHTPOJb, B XO/Il SIKOTO MEPEBIPAIOTH TEXHIUHI
napamMeTpu Ta pIBEHb TEXHIYHMX piAuH (OJUBU JBUTYHA, TPAHCMICii, pPIBEHb
OXOJIOJIPKYBAJIBHOI PIIMHU TOIIO) — MPU HEOOXI1THOCTI JOJUBAIOTHCS O MOTPIOHOTO
piBHs. Ilicnst TeXHIYHOTO OOCIYyTOBYBAaHHS MEXaHI3aTOp BUDKIKAE B MOJE I
MpoBeACHHS poO0IT. PaKkTUYHA TPUBAIICTH POOOYOi 3MIHH Y MEPIOJ CE30HHUX POOIT
Moxe pgocsratd 10-12 romuH. 3a pe3yiapTaTaMyd XPOHOMETPAXKHUX JOCTIIKEHb
pobounii AeHb MeXaH13aTopa-TPAKTOPUCTa Ma€ JIyKe€ BUCOKY IIUIBHICTH — 110 95%.
[Tin wac anHamizy Ba)XKOCTI TPYAOBOTO MpPOIECY MEXaHi3aTopa 3HauHa YacTHHA
MOKA3HHKIB OIIHIOETHCA SIK JOMYCTUMI, MIPU IIbOMY 3BEpTa€ Ha cede yBary 3HaueHHs
MacH TiJHIMAaHHS Ta MEPEHECEHHs] BAaHTaX1B BPYYHY, Bara KX JI03BOJISI€ BIIHECTU
YMOBH TIpalli M€XaHi3aTopa-TpaKTopucTa A0 mKiIuBuX (3.1).

3a pe3ynbTaTaMu OIIHKK HAIPYKEHOCTI TPYAOBOIO MPOLECY BCTAHOBJIEHO, IO
32 HU3KOIO MOKA3HUKIB YMOBH Mpalll MOXKYTh OYTH BIJTHECEHI JI0 MIKIUTUBUX 1-T0 200
2-ro cTymneHs. Tak, 3a paMKH JOIMYCTUMUX BUXOJSTh TOKA3HUKH, IO XapaKTEPU3YIOTh
«IHTEJIEKTyallbHI HaBaHTAXEHHS», TaK AK PoOOTa TOJATa€E y BUPIMICHHI CKIATHUX
3aBJaHb 3 BUOOPOM 3a BIJOMHMH aJIrOpUTMaMu (poOoTa 3a IHCTPYKIIEIO) 1 IPU IOMY
CTBOPIOIOTHCSI YMOBH Je(DIIUTy 4acy. 3a KPUTEpIAMH, IO BigoOpa)kae «CEHCOPHI
HAaBaHTAXXEHHS», YMOBHU TIpalll MEXaHi3aTOPiB HE BUXOIATH 3a MEXK1 JOIMYCTUMHX
3HaueHb. HaWBUIIMIA KJac MIKIJJIMBOCTI BIJ3HAYEHUN 3a TMOKA3HUKAMHU 3 TPYNH
«eMOIIiiHI HaBaHTaXKEHHs», 3 OTJISIY Ha Te, IO MpaIliBHUK HECe BiAMOBIAaIbHICTH 3a
(GyHKITIOHaTBHY SKICTh OCHOBHOI pOOOTHM 1 HEBUKOHAHHS ii TATHE 3a Cc00O0I0
BUIIPABJICHHS 32 PaXyHOK JOJaTKOBUX 3YCHJIb BChOTO KOJIEKTHBY. Kpim Toro, mix uac
BUKOHAHHS POOIT 1CHY€ PU3HK JIJISl BIACHOTO JKUTTA MEXaHI3aTOpa, a TAKOXK € YacTKa
BIJIMOBIIATTLHOCTI 3a O€3MeKy 1HIUX 0cCi0.

3a miicyMKaM# TMPOBEIACHOTO JOCHIKEHHS MOXHAa 3pOOMTH BHCHOBOK, IO
YMOBH TIpalli IpariBHUKIB 3a MPOodeci€r0 «MEeXaHi3aTop TPAKTOpPa» 3a MOKa3HUKAMHU
Ba)KKOCTI1 Ta HAIPY>KEHOCT] TPYIOBOTO MPOIIECY BIAHOCATHCA O MIKIUTUBUX (3 KJ1ac).
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Cepen HalOIbII 3HAYYIIUX [TAPAMETPIB OLIHKU Mpalll MexaHi3aTopa K MIKiIJINBOTO
3 kiacy 2 cTymeHs CIifl 3a3HaYUTH CTYMiHb PU3MKY JUIS BIACHOTO JKUTTS Ta CTYIiHb
BIJIMOBIAAIBHOCTI 32 0€3MeKy 1HIIHUX OCi0.

Criucok mitepatypu

1. ] s2 &zOdzso dy J . l ., | OteyRopoazQ@parfi y w. ,
cimeecbkoMy rocriogapctsi. Kuis. LlenTp yuboBoi miteparypu. 2017. 691 c.
2.1l 82 d2Odzso dy J . 1., [ OteysstieadaPodruunx w. ,

MPOLECIB Yy CUIbCHKOTOCTIOAApChKOMY BHUpOOHMIITBI. KuiB. BumaBHuuMii 1eHTp
HVYBill Ykpainu. 2015. 418 c.

UDC 631.3

ANALYSIS OF APPLICABILITY OF MET HODS FOR ESTIMATING
OF OCCUPATIONAL RISK IN AGRICULTURE

Voinalovych O. V., Kofto D. GHnatiuk O. A.
National University of Lifand Environmental sciences of Ukraine

Investigating the causes of high levels of occupational injuries among
agricultural mechanizes is one of the complex tasks that require complex scientific
research. It should be noted that the vast majority of research of the problems of
industrial risk assessment concerns industry, energy and transport, but agriculture is
neglected.

The system of management of occupational safety in agriculture should be based
on the introduction of effective mechanisms to reduce of occupational risks to an
acceptable level. At the same time, the risk indicators in agriculture must be calculated
on the basis of objective statistical parameters, which are obtained not only from the
analysis of the causes of industrial injuries, but also from the technical diagnostics of
machines and mechanisms, which is one of the preventive measures.

The urgent question remains the ways and methods of quantification of
operational risk in the agricultural sector. However, as for the definition of the terms
"risk" and "safety", as well as the ways and methods of risk assessment, there is not yet
a single optimal approach among scientists which is confirmed by numerous
publications on the subject.

In particular, these methods allow us to estimate the risk of structural failure due
to the propagation of multi-cycle fatigue cracks in stress concentration zones, taking
into account the irregularity of operational load and stochastic distribution of defects
in structural elements. It is shown that improving the reliability of the equipment is
associated with the detection of the most dangerous damage during periodic
defectoscopic control of the structure.

Analyzing the various methods and approaches for risk assessment, we can
distinguish the most used of them: the method of "tree", the method of "Markov
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processes"”, statistical method, method of expert evaluation and others, which are based
on the modeling of the studied processes and phenomena. With regard to the methods
of assessing the occupational risk of agricultural workers in general and of tractor
drivers in particular, they find their basis in methods and approaches that are widely
used in other industries, although the volume and depth of these studies in the
agricultural industry is much smaller.

Summarizing the review of available methods of occupational risk research, it
should be noted that individually taken, they do not allow to describe a holistic picture
of the real state of occupational safety in agriculture, and the specificity of agricultural
production very often makes any analysis rather relative and conditional. Hence, it
becomes necessary to search for such theoretical foundations and methodological
approaches, the use of which would allow to more accurately and objectively
investigate the professional risk of mechanizers in agriculture and, on this basis, to
offer ways to reduce it.

UDC 631.3: 620.191

PRINCIPLES OF DEFECT OSCOPIC CONTROL OF PARTS AND METAL
STRUCTURES OF MOBILE AGRICULTURAL MACHIN ERY

Voinalovych O. V., KoftdD. G.
Natioral University of Life and Environmental Sciences of Ukraine

Visual inspection (to detect of visible damage and cracks) is now mostly used to
control defects in parts and structural elements of agricultural aggregates. However, it
Is important to put into practice (regulations) the use of modern defectoscopic devices
for maintenance and repair of agricultural machinery that allow to find hidden defects
(cracks, sinks, lack of welding, etc.), which can cause sudden failures of machinery
and emergency situations, leading to accidents. To assess the risk of operating mobile
agricultural machinery, it is necessary to have data on the presence in the parts and
structural elements of not only trunk cracks, but also those that can subsequently be
expanded to critical values in the part.

Indicators of the safety of operation of tractors and agricultural machines are
determined in accordance with the methods approved by national and industry
standards, special recommendations, instructions and other documents. These
documents include the control Cards of safety indicators of tractors, combines and
other machines. In these Cards it is necessary to indicate for the individual units the
list of indicators, the periodicity of checking, the normalized indicators that need to be
measured during the control of equipment.

According to the requirements of the control Cards of safety indicators of
tractors, combines and other machines, it is necessary to periodically check and test
such elements of assemblies that determine the safety of operation of the unit:
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— completeness of units and absence of corrosion in the details, mechanical
damages and defects affecting the job security, in particular road safety;

— braking efficiency of the working and parking brake system;

— activation of trailer braking system in case of emergency braking;

— lack in the steering and its drive of parts and components with residual
deformation, cracks, damages and remnants of repair by soldering or welding methods;

— absence of fuel, oil and coolant leakage in the engine, leakage of operating
fluid in the hydraulic systems of machines and their working bodies;

— reliable attachment of wheels’ elements. Lack of cracks of disks or rims of
wheels, etc.

Particular attention should be paid to the technical condition of those
components, which damage can result in injury to the machine operators and other
workers.

Portable flaw detectors can be recommended to detect defects in unit parts of
tractors, combines and agricultural units. As the studies performed in this paper show,
preference should be given to portable eddy current flaw detectors.

According to the results of the control it is necessary to compile and constantly
update the database of places of potential defects in the details of units of agricultural
aggregates. Separate correctly formed databases can be generalized, which will allow
you to quickly assess the risk of further exploitation of mobile agricultural machinery
after detection of cracks of critical or subcritical length.

The introduction of operational defectoscopic control and methodology for
assessing the risk of operation of mobile agricultural machinery with defects of critical
length in the components of the units will allow annually to significantly increase the
degree of detection of faulty agricultural units, and therefore to reduce the number of
injured workers which operate (on fields and roads) and servicing tractors and
combines.
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Jlo HaitO11b1 epeKTUBHUX (POPM MPAKTHYHOTO HABYAHHS HAJISKATh JIJIOBI ITpH,
K1 MalOTh JJOTIOMOT'TH CTyJI€HTaM Ha0yTH OpraHi3aliifHuX HAaBUYOK y Taily31 OXOPOHH
mpari [1, 2]. HaB4anbhi Ai10Bi irpu — 11 Taki Metoau (hopmu) HaBUAHHS, B SIKUX
MOJICNTIOIOTh TEBHI aCMEKTH BUPOOHWYOI MiSUTBHOCTI, IO CYMPOBOKYIOTHCS
MpoOJEMHUMHU CHUTYyalisiMu. Bupimenns MoOxIMBUX TpoOieM (3ahad) Ha eTamnax
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3aHATH PO3BHMBAE Yy CTYACHTIB TBOpYE 1 MPAKTUYHE MUCICHHA, (OpPMY€ 3AaTHICThH
aHaJ13yBaTH HACIIIKK 1 00CTaBMHU BUPOOHHUYOI TiSIILHOCTI, a Ha IX OCHOBI BUPOOJIATH
oOrpyHTOBaH1 pekomeHallii. HaBuangpHa Ja170Ba rpa CIIOHYKA€E CTYICHTIB CaMOCTIMHO
IIyKaTd PO3B’SI3KM  BUPOOHWUYUX MpoOJieM, IMITYyE CHUTYyallli MPaKTHIHOTO
BUKOPUCTAHHS OTPUMAHUX TEOPETUYHUX 3HAHb, (QOpMye HABUYKH pPOOOTH Yy
TPYJOBOMY KOJIEKTHBI.

VY po6oTi po3pobiieHo AinoBy rpy «OpraHizallisi poBeIEHHS aTecTallii poooumnx
MICIIb 32 YMOBaMH Tpalli Ha MiAMPHUEMCTBI», CIPSIMOBAaHY Ha 03HaHOMIICHHS CTY/ICHTIB
3 MOPAIKOM OIIHEHHA CTYNEHIO MIKIJJIMBOCTI Ha POOOYMX MICISIX arpapHoOro
BUpOOHUITBA. Bin pe3ynbrariB mpoBeaeHOi aTecTalii 3ajeXuTh, Yd OTPUMAIOTh
MpAaliBHUKIB HAJIEXKHI 3TITHO 3 TPALEOXOPOHHUM 3aKOHOJABCTBOM TUIBIH Ta
KOMIIEHCAIII] 3a MIKiIMB1 yMoBH mpaili. [Ipobnema momnsirae Hepiako y HeOakaHHI
KEpIBHUITBA IPOBOJAUTH ATECTALIII0 Yepe3 ii JOCUTh BUCOKY BapPTICTh Ta HEOOXI1IHICTb
MOKpalllyBaTh YMOBH TIpalli, yCyBatoYH (3HMKYIOUW BIUIMB) HIKIIJTUBUX BUPOOHUUHX
YUHHUKIB.

[licnss mpoBeAeHHS MNPaKTUYHUX 3aHATh y (Gopmi JI0BOi Tpu  OyIio
[POaHaII30BAHO CTYMiHb 3aCBOEHHS HABYAJILHOTO MaTepialy CTyJA€HTaMU MOPIBHIHO
31 CTYJIEHTaMU KOHTPOJIbHUX I'PYI, B SIKUX LII0 TEMY [IOAABAJIN Y JIEKIIHTHOMY BUTJISAL.
dopma arecTarlii CTYJICHTIB MOJIAraja y BIAMOBIISIX HA TECTOBI 3aBJIaHHS Ta OIHCOBI
3aMUTaHHs HaBYaJIbHOTO Moayis. [lopiBHIOBanIM ycepeaHEHi OIIHKHM BIAMOBIACH 3a
100-6anpHOI0 CHCTEMOIO 3 pe3ysibTaTaMy OI[IHIOBAaHHS y KOHTPOJIBHUX Tpymnax 3
BpaxyBaHHSIM 3arajbHOr0 Oajly yCHIIIHOCTI TPyI 3a NONEpeaHId HaBYAJIbHUU PIK.
BcTranoBneHo, 1110 BUKOpUCTaHHS pO3pO0O0JICHOI JiJI0BOI IPU Y HaBYAIBLHOMY IPOIIECi
J03BOJIMJIO TIJBUILUTH PIBEHb 3aCBOIOBAHOCTI Marepiaiay 3 OpraHi3aliiHUX MUTaHb
oxopoHu mparii Ha 22%.

Cnucok nitepatypu

1. . f . a1 §0Oyd 9 O, ¢ . R. [ o Hp@osaiwd ,B oOyueHru. S O MM
oxpaHe Tpyaa: mpobiembl BHenpeHus. CoBpeMeHHbIe NpPOOJEeMbl HAyKH U
obpazoBanus. 2012. Ne 2. C. 105-112.

2. .1 . 1 82 &zOdztso d , [ .} .. IadeokoposHs sagaqn . [ . S

HABYAJIHLHO-BUXOBHOMY TIPOIIECI arpapHUX BUIIMX HaBYAJIbHMUX 3akiaiiB. HaykoBwuii
Bicuuk HYBill Ykpainu, 2013. Bun. 185. Y. 3. C. 128-137.
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VJIK 631.3: 620.191
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JliarHOCTYBaHHS TEXHIYHOTO CTaHy MallWH (MEXaHI3MiB) Ta MPOTHO3YBaHHS
0e3aBapiiHOCTI iX eKCIUTyartailii TICHO IMOB’s3aHi MiX c00010. BcTraHoBmOH0O4H
IpaHUYHI TEPMIHM €KCIUTyaTallli MallliH MOTPIOHO OMHUPATUCA HE JIUIIE Ha MIIHICHI Ta
€KOHOMIYHI MOKAa3HUKH, & i BpaxoByBaTH 0a30Bi MOJIOKEHHS KOHIEIIII PU3UKY, 1110
JI03BOJIUTH OOIPYHTYBaTHU pecypc OesneuyHoi ekcruryaramii. [lopsig 3 TepmiHamu
KMIIHICTBY», «PECcype», «HAMINHICTB» PO3POOHUKM TEXHIKM 1 EKCIUTyaTalliiHUKA
MOBUHHI OIIIHIOBATH «0€3MEKy», «PU3UK» Ta «3aXHIICHICTh» MpalliBHUKIB. | 11e Mae
CTOCYBATHUCS HE JIMIIE BAXJIUBUX 1 KPUTUYHO BAKIIMBUX BUPOOHUYMX 00’ €KTIB, a U
MAIIIMH TPUBAJIOT €KCILTyaTallii.

VY poboTi a8 po3paxyHKY IOKA3HUKIB PHU3HKY 1 O€3MEKH 3alpOIOHOBAHO
3aCTOCOBYBATH pE3yiabTAaTH JOCHIIKEHh ASe(PEKTHOCTI MaTepialiB Ta €JIEeMEHTIB
KOHCTPYKIIIH, ajke 31 30UIBIICHHSM TPUBAJIOCTI EKCIUTyaTallli MallluHU PU3UKH
aBapiiHUX CUTyalll 4yepe3 HAKONMUYEHHS eKCIUTyaTaluliHUX Ne(eKTiB HemepepBHO
3pocTatoTh. s BHUSBICHHS  TPILMH OyJl0  BUKOPUCTAaHO  PO3POOJICHMIA
BUXOPOCTPYMOBHUH Je(HEKTOCKOII, YYTIAUBICTh SKOTO JO3BOJISJIA 3HAXOAUTH TPIIIHHH
JOBXHHOIO KiJIbKa MUTIMETpIB Ta OUIbIni O€3 OYWIaHHS 1 MiJATOTOBKH TMOBEPXHI
KOHTPOJhOBaHUX AeTanield. Lle mamo 3mMory mociaiauTi HasBHICTh N€(PEKTIB y MOHAJ
1200 nmeraneit 50 TpakTOpiB pi3HUX POKiB BUMYCKY. Jle(eKTOCKOMUYHUN KOHTPOJb
MPOBOJWIIM MiJ Yac KamiTalbHUX PEMOHTIB TPAKTOPIB 13 PO3OMpPAHHAM OKPEMHX
BY3JIiB.

VY pesynbrati AedEKTOCKOMIYHOTO KOHTPOJIIO Oylo OTpUMAaHO KIHETUYHI
3aJIEKHOCTI eKCIUTyaTalliiHuX AedeKTiB y MacUBI JeTaJIel TPAKTOPIB, sIKI BUSBUIUCSA
MOIIOHUMH 10 KIHETUYHUX 3aJI€KHOCTEW HAKOIMMYEHHS CTATUYHOI'O 1 AUHAMIYHOTO
(BTOMHOT0) MOLIKO/DKEHHS, OTPUMAHUX B pe3yibTaTl JabopaTOpHUX BUIIPOOYBaHb
3pa3KiB KOHCTPYKIIHHUX MaTepianiB. OCHOBHOIO BiMIHHICTIO € T€, 110 3aJICKHOCTI
HAKOIMMWYEHHSI TOIIKOJKEHHS Y JIa0OpaTOpPHUX 3pa3Kax BIANOBIIAIOTH (I3UYHUM
3aKOHOMIPHOCTSIM PO3BUTKY MPOLIECY HAKOTIMYEHHS y MaTepiani pyHHIBHOI €Heprii y
BUIJISIII MIKPOIUTACTUYHUX Jedopmaliiii, 10 po3TalloOBaHl PO3CIIHO Y CTPYKTYpI
KOHCTPYKITIHHOTO MaTepiainy. Ane ¢popManbHa aHAJIOTisl, HATPUKIIA]T 100 PO3CISTHOTO
pO3TarlyBaHHs JAeTaliell 3 TPIIIMHAMHU Yy MacHBI1 JeTalieil BY3JIiB TPaKTOpa, JO3BOJISIE
BUKOPHUCTATH MIAXOAM IIOJI0 KPUTEPIiB TPAHWUYHOTO CTaHy JIAOOPATOPHUX 3pa3KiB
BHACJIJIOK CHJIOBOIO HABAHTAKYBAHHS JIsi BCTAHOBJICHHS TPAaHUYHHX TEPMIHIB
eKcIuTyaTarii MOOLTBHOI CITBCHKOTOCTIONAPCHKOI TEXHIKH. 3ampolOHOBAHO METOJ
OIIHEHHSI 3AJIMIITKOBOTO PECYpPCy TPAKTOPa IMICIIS MEBHOT TPUBAIOCTI €KCIUTyaTaIlli Ha
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OCHOBI KIHETWYHOI JiarpaMu HaKOMHWYEHHS EeKCIUTyaTallliHuX Ne(eKTiB y MacuBl
nerajged TpakTopiB. s ormiHeHHS (PaKTHMYHOI TPUBAJIOCTI €KCIUTyaTallii TpakTopa
POBOATh JAS(HEKTOCKOMIYHUM KOHTPOJIb IEBHOI KUIBKOCTI (MacHWBYy) JaeTaliei
TpaKkTOpa, BU3HAYAIOTh iX BITHOCHY KIJIBKICTh Y 3arajibHiil CYKYIMHOCTI JTOCTIKECHUX
JeTajeH, MpoBIBIIN TOPU30HTAIb 0 I'padika HAKOMUYCHHS €KCIUTyaTallliHUX TPIIUH.

Jnst 3HWKeHHS npodeciiHUX PHU3HUKIB 3alpONOHOBAHO BHUKOPHUCTOBYBATH
koHueniio pusuky ALARM, mo nependavae He auIne BU3HAYEHHS PU3UKIB, a M
KOMIUIEKC 3aXOMiB IS iX 3HIKEHHS 1O JOMYCTUMOro piBHA. OgHUM 3 HUX €
3anpoBaKEHHS /1€(PEKTOCKOMIYHOrO0 KOHTPOJIIO MiJl Yac OTJSAIB Ta €KCIIEPTHOTO
00CTeKEHHS MaIlTiH Ta MEXaH13MIB.

YAK 631.3: 620.191
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B ocHoBy nociimkeHsb Oyio MOKJIAJEHO TIMOTe3y, 10 WMOBIPHICTh BUXOAY 3
Jagy OKpPEeMHUX BY3JIIB TPAaKTOpa BU3HAYAETHCS KOMILJIEKCOM HAsBHUX TPIMIMH Y
JeTansX, IO HaKiIaJa€ OCOOJMBI BHUMOTH [0 TEPIOAMYHOCTI Ta PETEIBHOCTI
POBENICHHS AE(PEKTOCKOIMIYHOTO KOHTPOJ0. Pa3oM 3 TUM JOCTOBIPHICTH MPOTHO3Y
0e31mocepeIHbO 3ATICKUTH BiJl AKOCTI OTpUMaHO1 1H(OpMAaIlii PO HASIBHICTH Je(EKTIB
y BIJIMOBITAJIBHUX JICTAJIAX Ta €JIEMEHTaX KOHCTPYKIIIH TaKuX 00’ €KTIB.

VY po6otax [1, 2] ayis BUSBICHHS TPINIMH y JETalISAX TPAKTOPIB 3aCTOCOBAHO
MOPTATUBHUM BHXOPOCTPYMOBHH JIe(PEKTOCKOM, B SIKOMY Iepea0a4eHO MOKIUBICTh
MEPEMUKAHHS J11alla30Hy YYTJIUMBOCTI Ta BHUOIPKOBOCTI mpuiagy, TOOTO MOKHa
BUSBIISITH TPIILIMHU, TOBXUHA SKUX OUIbIII MEBHOI (BCTAHOBJICHOI JIJIsl TPYII JIeTajeil)
BenuuuHM. L{e 103BOIIsIE BUOKPEMUTH BUSBJICH] TPIIIMHY Y TIEBHI J1ama30HH 3T1HO 3
iX BIZHOCHOIO JOBXKMHOIO Ta OI[IHUTU WMOBIPHICTh HACTAaHHS aBapiiHMX CHUTYaIliil
BHACIIJIOK 3pyHHYBAaHHS TOJIOBHUX JETAJICH.

Ane 1mo3a pO3MISLAOM 3AJIMIIMIOCS MUTAaHHA 1H(QOPMATHUBHOCTI TaKOIo
BUOKpPEMJICHHS - Ha MaJli, CepeiHi Ta BeauKi (HeOe3neuH1) TPIUHY, 110 BIANOBIIa€E
rpajamii ix HeOe3MmeyHoCTI IOA0 3pyWHYBaHHS JAeTail. AKEe BHKOPHUCTAHHS
HelH()OPMATUBHUX O3HAK 3HMXKYE JIOCTOBIPHICTH KOHTPOJIO, MIABUILYE HOrO
TPYJAOMICTKICTb Ta HE JO3BOJISIE OLIHUTA HEOE3MEKYy MOJANBIIOT0 BUKOPUCTAHHS
TEXHIKHU 3 BUYEPIIAHUM PECYPCOM.
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VY naniit po6oTi Oyn0 PO3TIASTHYTO YOTHPU IIAarHOCTHYHI IHTEPBAIU JOBXKUH
BUSIBIICHUX TPIIIUH | :
{I¢cI}(z jlsOdzv 7 o lkzL dzO Is {5l <Id &3 {Idzd <! &4 W9 pzj dzts
ne |, |, Ta |, — HUKHI MeX1 BUOKPEMIBHOCTI IIOJ0 TPIIIUH HA peani30BaHuX IiJ 4ac

KOHTPOJTIO TPHOX Jl1alma3oHax BUMIproBaHHA AedeKkTockorna. ToOTo 03HaKy TEXHIYHOTO
CTaHy TIOPABJIiYHOI HABICHOI CHCTEMM TpakTopa K, MOKHA po3risiartd K

YOTHPUPO3PSIHUN TIAPAMETP, O HAOyBae YOTUPU MOXKIUBI 3Ha4eHHA K;;, K, K3,

K;,. SIkmo micnst 0OCTeXXeHHs BUABIEHO, MO O3HaKa K mae s naHoro o6’ekra

3Ha4YCHHS K,

Ha oCcHOBI CTaTUCTUYHHX JaHUX Je(HEKTOCKOIIYHOTO KOHTPOJIIO JAeTaliei BY3IiB
(cucteM) TpakToOpiB OyJIO OTPUMAHO anpiopHI MMOBIPHOCTI BUHUKHEHHS TPIIIUH Y
BKa3aHMX J1arHOCTUYHUX Jlana3oHax Ais crpaBHoro D,ta HecnpaBHoro D, cranis

TO € 3HAYECHHs HA3MBAIOTH PEAT3AIIEI0 O3HAKK K; .

CHUCTEMH.

Bukonanuii  po3paxyHOK J1arHOCTHYHOI  MIHHOCTI  (1H(QOPMATUBHOCTI)
Ne(heKTOCKOMYHOTO KOHTPOJIO By3iiB TpakTopiB MT3-80 m103BoMB OOTpyHTYBAaTH
PaBOMIPHICT BUOOpPY JIarHOCTUYHUX 1HTepBadiB. s 1poro pe3ylbTatu
Ae(PEKTOCKOMIYHOTO KOHTPOJK OyJlI0 CHCTEMAaTH30BaHO TAKOX SK peai3amii
JIBOPO3PAIHOT Ta TPUPO3PSATHOI O3HAK. SIK JTBOPO3PSANIHY O3HAKY CIPABHOTO Ta
HECIIPABHOTO CTaHIB PO3IJISIANIA HASBHICTh YU BIJICYTHICTh HEOE3MEUHUX TPIIIUH Y
JeTaIsIX BY3/iB (CUCTEM) TpakTopa. TpHUpo3psiHy O3HAKY PO3MIISIIANU SIK BUNAOK,
KOJIM 3a JIOMOMOTor0 JAedeKTOoCKona OyJi0o pO3MEXKOBAHO TPIIIMHU CEPEAHLOTO Ta
BEJIMKOTO PO3MIPY, a TAKOXK 1X BIJICYTHICTb.

[lopiBHSIHHA ~ 3HA4Y€Hb  JIarHOCTMYHOI  I[IHHOCTI  (1H(QOPMATUBHOCTI)
Ne(EKTOCKOMYHOr0 KOHTPOJIO JIsi BHUIAJKIB MPOCTOTO BUSBICHHS TPIMIMH Ta iX
PO3MEXYBaHHS IOJI0 CTYNEHIO PO3BMHEHHS Yy JAETalsX MOKa3ye, IO iarHOCTUYHA
LIHHICTh (1H(OPMATUBHICTb) KOHTPOJII 3pOCTAE€ y pasl Mepexoay A0 OuIbIIOi
KUTBKOCT1 JIarHOCTUYHUX IHTEPBAJIB, ajl€ y BHUMAAKY CIPABHOIO CTaHy BYy3Ja
JIOIIBHO OOMEKUTHUCS TPUPO3PSATHOIO 03HAKOIO.

Crucok nitepaTypu

1.J . asdew dzips € d 2, [ .1 . ] 52 dOuesiesdoepesnexfi . [ .
eKCIUTyaTallii ClIbChbKOTOCIIOIAPCHKUX arperaTiB 3a JaHUMH Je(hEeKTOCKOIMIT feTanei.
Bicauk XapkiBCbKOro HAIllOHATBHOTO TEXHIYHOTO YHIBEPCUTETY ClIBCHKOTO
rocrioapctBa imeHi [lerpa Bacunenka, 2018. Bunyck 190. C. 185-192.

2. .. 1l Bdzvw dzlp! €2, . 1. 1 82 dzOaigtisxyrgry ,
AMOBIpDHOCTI ~ aBapiiHOrO  CTaHy TpakTOpa 3a CTAaTUCTUYHUMHU  JAHUMH
ne(eKTOCKOMmYHOro  KoHTpoito. HaykoBuit  xypHan  «TexHiuHuUM  cepBic
arpornpoMHUCIOBOTO, JIICOBOTO Ta TPAHCIOPTHOrO KomiuiekciB», 2018. Bumyck 13.
C. 40-47.
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Hanpukinmi 2018 poky Kabiner MinictpiB Ykpainu cxBamu Konneniiio
pedopmyBaHHS cucTeMH yrpaBiiHHS oxopoHoto mpaitii (CYOIl), mo nependagae mian
3aXOJI1B JyUIs 11 peanizallii. Y 1bOMy JOKYMEHTI BU3HAYEHO 3acaj, OCHOBHI HaIpsiMu
Ta 3aBJIaHHA MMOOYJIOBU CHCTEMH OpTraHi3allli 0e3reku Ta Tiri€eHd mpaili B YKpaidi Ha
OCHOBI PU3UK-OPIEHTOBAHOTO MIIXOMY Uil 3a0€3MeYeHHS BIPOBAKEHHS CTaH/IapTIB
€pponericbkoro Cotozy. Pazom 3 TuM, BaxIMBUM € HacKuibku 151 Kouuermis €
3MICTOBHOIO Ta KOHKPETHOIO, YM 3MOXKE€ BOHA JIIMCHO TOCIHPHUSTH BIPOBAKEHHIO
CUCTEMHU OIIHEHHS PO(eCciitHMX PU3UKIB Ha BUPOOHUIITBI.

AJKe HUHI 3aIIPOITIOHOBAHO JOKYMEHTH, SIK1 POTIOHYIOTh BU3HAYATH PU3UKH 32
NEBHUMHU METOJIUKAMHU, ajie BUYEPIHUX MIAXOA1B JJIs peati3allli pu3suK-opieHTOBAHOTO
MIIXOAY JUIsl 3HMO)KEHHS TPaBMAaTH3My Ha BUPOOHHUITBI, 30KpeMa M y CUIbCBKOMY
rOCHOIapCTBI, HE PO3POOIIEHO.

BkaxeMo OCHOBHI MpoOJeMH, IO 3aBaKAIOTh BIPOBAIKEHHIO CHUCTEMU
opranizaiii Oe3NeKku Ta TIrieHd mpail B YKpaiHl Ha OCHOBI PU3HK-OPIEHTOBAHOIO
nigxony. Hacamnepen, ynHHY cucTeMy yIPaBIiHHS OXOPOHOO Ipatli cpOpMOBAHO 32
MPUHIUIIOM “KOPUTYBaJbHUX Ali1”, TOOTO BIIOYBAETHCS pearyBaHHs Ha HeOE3MeuH1
BUIMQJKA Ta CHUTYyallli, a HE 3a MNPHUHIUIIOM ‘3armoO0bKHUX mii”. ToOTO BiACYTHS
npodigakTiKa HEOS3MEYHUX BHIMAAKIB Ta CUTYaIlld, II0 HE J03BOJISE BCTAHOBUTH
MPIOPUTETHICTh NMPODUIAKTUYHUX 3aX0JiB 3 O€3MeKHu Ta TIrl€HW Tpaii Ha PoOOUMX
MICIISIX.

CYOII nuni 6a3yeTbes Ha 3aCTapUTUX HOPMATUBHO-TIPABOBUX aKTaX 3 OXOPOHU
mpaili, K1 He BCTUTAIOTh pearyBaTu Ha MIBUJIKUA PO3BUTOK TEXHOJIOTIM. Tak, YnHHI
[IpaBuna oxopoHu mpaill y CUIbChbKOTOCIIOAapCchbkoMy BUpOOHUITBI (2018 p.), sKki €
pe3yIbTaTOM HEOJHOPA30BOTO TEperisay 1 TMepe3aTBepKeHHs, HEOAHO3HAYHO
OIlIHEHI  CIHemiajgicTaMd 3 OXOpPOHM Tpall Ta TMOCAJAOBUMH  OCOOaMH
cuibchKOrocnogapcbkoro BupoOHuurBa. Illo6 ckopucrarucs IlpaBuiamu, Ha
HiAOPUEMCTBI MOTPIOHO MAaTH YMMAJIEHbKY 010J110TeKY HOPMAaTHBHO-TIPABOBUX AKTIB 3
oxoponu npaiii (HITAOII), Ha skl y JOKyMEHTI 0e3J114 MOCUJIaHb — Ha MIKPO- 1 MaJIUX
MIIMPUEMCTBAX UM HIXTO 3aiMaTHCs He Oyne. A Mpo JAesSKi TEXHOJOT1UHI MPOIEeCH
CLITBCHKOTOCTIOIAPCHKOTO BUPOOHUIITBA HABITH BIJICYTHS 3rajika, 1Mo poouTs [IpaBmma
y OaraThOX BHUIIQJKaX YHCTO JCKJIApAaTUBHUMH. Po31in, 10 CTOCYeThCs
POCITUHHUIIBKOI raiy3i, He BUIIPABAAHO KOPOTKUH, Y HOMY HE B1IOOpPaK€HO BUMOT
Oe3nmexkyd TMiJ Yac eKcIUTyaranii Ta OOCIYroByBaHHS CydacHOi MOOLIBHOI
CLIBCHKOTOCTIOAPCHKOT TEXHIKH.
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Cepen ocHoBHUX Hepo3B’s3anHux npodiem CYOII 3amuimatoTbesi HEIOCTATHE
¢dbiHaHCYBaHHS 3aXO[IB 3 O€3MeKH Ta TIri€HW Mparli, HU3bKa SKICTh EKCIEePTU3U 3
Oesnekn Ta ririeHu mnpaii. Huni B Ykpaini BiICyTHIH MeXaHi3M €KOHOMIYHOi
MOTHBAIIT pOOOTOIABIIIB Ta MPAI[IBHUKIB 10 CTBOPEHHSI OUIbIN O0€3MeYHUX 1 3T0POBUX
yMOB TIpalli, a OTXe, J0 3arno0iraHHs HEIIAaCHUM BUIIaJKaM, mpodeciiHum
3aXBOPIOBAHHSM Ta aBapisiM.

["070BHI MPIOPUTETH CUCTEMH OpraHi3allii 0e3MeKu Ta ririeHu npaii B YKpaini
HAa OCHOBI PU3HK-OPIEHTOBAHOTO MiIXOy MalOTh OyTH TaKUMHU:

1. 3amobiraHHs pyU3HUKaMm.

2. OuiHIOBaHHS PU3UKIB, IKUX HE MOKHA YHUKHYTH.

3. YCyHeHHs JpKepen pU3UKIB.

4. Anamraiisi yMOB TIparli 10 MpalliBHUKA, OCOOJIMBO Tij Yac oOJarTyBaHHS
poOOUMX MicCIlh, BUOMPAHHS BUPOOHUYOTO OOJIaIHAHHS, METO/IIB pOOOTH, 30KpeMa,
JUTSI TIOJIETIIEHHSI MOHOTOHHOI poOOTH Ta poOOTH B PUTMI, 33JJaHOMY MAIIUHOIO, a
TAaKOX TMOCJIa0JeHHS WIKIJUIMBOTO BIUIMBY pPOOOTH Ha 3J0pOB’S 3 ypaxyBaHHSIM
TeHIEPHUX 0COOJIMBOCTEH.

5. AnanTartis 10 TEXHIYHOTO IIPOTpecy.

6. 3aMiHEeHHs yCTaTKyBaHHsI IiJIBUIIEHOI HeOe3neku Ha Oe3reyHe abo MEHII
HeOe3MneuHe.

7. Po3po0JieHHsT Y3rOKE€HOI 3arajibHOl MOJITUKH 3amo0iraHHs BUPOOHUYHUM
pU3MKaM, IO OXOIUIIE TEXHIKY, OpraHi3aliio Mpali, YMOBH Mpali, COLIaJlbHI
BIJIHOCHHU Ta BILJIMB YNHHHKIB, OB’ I3aHUX 3 BUPOOHUYUM JOBKIJLISAM.

8. HamanHs 3axomaM KOJEKTHBHOTO 3aXHCTy MPIOPUTETY TEpel 3axXOJdaMH
1HIUBITyaJIbHOTO 3aXUCTY, SIKI BAKOPUCTOBYE MpalliBHUK.

9. Hanexxne iHCTpYKTyBaHHsI 3 MUTaHb OXOPOHHU Tpalli MpalliBHUKIB.

PepopmoBana CVYOII wmae rpyntyBatucs: 1. Ha BignmoBimaibHOCTI
po0OOTONaBIIIB 3a 3a0e3MeueHHs] Oe3MeKu 1 3J0pOB’sl MPAIIBHUKIB B YCIX acleKTax,
noB’si3aHUX 3 pobororo. 2. Ha 3000B’s3aHHI  pOOOTONABIIIB: a) IOCTIHHO
IIPUCTOCOBYBATUCS IO MIHJIMBUX OOCTaBHMH; 0) BXXMBAaTH HEOOXITHHMX 3aXOMIIB JJIS
CTBOPEHHSI YMOB, O€3MEYHUX JJIsi KUTTS 1 370pOB’S MPAIliBHUKIB, 3 ypaxyBaHHSIM
ocoOnmMBoCcTe mMOTpeO YOJIOBIKIB 1 KIHOK; B) 3a0e3medyBaTu 3armoOiraHHs
BUPOOHUYMM pH3WKAM Ta iX OIIHIOBaHHSA, T) TMPOBOJAWTH KOHCYJbTAIlll 3
npaiiBHUKamMu (HajgaBaTu iHGopmartiro 3 OI), MmeauyHi Orsau, HaBYaHHS 3 ITUTaHb
OXOPOHHU TIpalli 13 HEYXUJIbHUM JOTPUMAHHSIM 3araJIbHUX MPUHIIUITIB 3a00IraHHs.

OuikyBaHI1 pe3ylbTaTH B BIPOBAKEHHS pe(bopMOBaHm CYOII nacrynHi:

u MIIBUIIEHHS PIBHS 3aXHUCTY JKHTTS Ta 3JI0POB’S MPAaIliBHUKIB;

u 3HIDKCHHSI PIBHS Ta 3MCHIICHHS YaCTOTH BHPOOHWYOTO TpaBMAaTHU3MY,
aBapiii Ta mpoeciifHIX 3aXBOPIOBAHbD;

u (bopMyBaHHS KyJIbTYpHU O€3MEKH Ta TITi€EHU Mpalli;

u MiABUIICHHS e(DEKTUBHOCTI AiSTILHOCTI 1IHCIICKIIIT Tpari;

u 3anmpoBaKeHHS €(heKTUBHOI CUCTEMH PEECTPaIllii HeIACHUX BUMAIKIB Ha

BUPOOHUIITBI Ta TpOodeCifHNX 3aXBOPIOBaHb, MOBIAOMIIEHHIO MPO Taki (pakTh Ta
MIPOBEICHHIO BiIMTOBITHUX poscnmyBaHb

u MIBUIIEHHS BIJMOBIIaJILHOCTI pOOOTOMABIIIB 32 CTBOPEHHS HAJICKHHUX
YMOB TIpaili Ta 0€3MeYHOr0 BUPOOHUYOTO CEPEIOBHINA;
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u COPOIIEHHS 3aKOHOJABCTBAa IOAO Oe3MeKu Ta TITIEHW Tpali Ta
3MEHILIEHHS aJIMIHICTPaTUBHOIO 1 PETYJIATOPHOTO HABAHTAKEHHS Ha poOOTOAABII;

u 3aMpoBa/KEHHSI MEXaHI3MY MTOKPAILIEHHS! YMOB O€3I€KHU Ta TIri€HU Mpari
JUIS MIPaLliBHUKIB 1 BIAMOBIIHUX €KOHOMIYHUX CTUMYJIB;

u NOCUJICHHSI YE€CHOI KOHKYpEHIli, PO3MIMPEHHIO JOCTYIY YKpPaiHCBKHUX
HIANPUEMCTB 10 MIKHAPOJHOTO PUHKY Ta MIJABUIIECHHSA iX KOHKYPEHTOCIIPOMOXKHOCTI
Ha TAKOMY PUHKY;

u TOKPAIIEHHS 1HBECTHIIIITHOTO KJIIMaTy B YKpaiHi;

u MOCTYIOBA IMIUIEMEHTAaIlis HopM €Bporeiicbkoro Coro3y B HalllOHAbHE
3aKOHOJABCTBO.

VJIK 351.78
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Huni  arpoxonguurm  YkpaiHM  Ta  1HIN  BEJIMKI  E€KCHOPTEpPH
CUIbCHKOTOCTIONAPCHKOT ~ MPOAYKIIT  HAMararThCsi  JOTPUMYBATHCS  CTparerii
«HYJIBOBOTO TPaBMATHU3MY», 3T1IHO 3 SKOK JEKJIAPYIOTh MOXJIHMBICTH BUPOOHUYOI
TSTBHOCTI 0€3 TpaBMyBaHHS IIPAIliBHUKIB. 3acajjaMu TaKo1 MOJTITUKU € HE TOJIOCIIBHE
IIPOTOJIONICHHST «abCOMIOTHOT Oe3MeKn», a BUBAKEHA MPAIlCOXOPOHHA ISUTbHICTD
KEepIBHUIITBA MIAMPUEMCTBA 1010 OLIHEHHS 1 YIPaBIIHHS BUPOOHUYUMHU PUUKAMH,
MIOCJTITOBHOTO 3HW)KEHHS PIBHIB IOMYCTUMOTO PU3HKY.

CraH OXOpOHM TMpalll Ha OUIBIIOCTI CLIBCHKOTOCTIOJAPCHKUX TAIMPUEMCTB
VYkpaiHu 11e He M03BOJISIE BIPOBAJAUTH KOHIEMIIII0 «HYJIHOBOTO TPaBMaTHU3MY» Ha
BUpPOOHULITBI. BHCOKI piBHI BUPOOHMYMX PHU3HMKIB Y CUIBCBKOMY TOCHOJAPCTBI
BUSBJISIIOTBCSA Yy BENUKIN KUIBKOCTI TPaBM PI3HOTO CTYIEHIO BAXKKOCTI, SIKI IIOPOKY
TPAIUIIOTHCS B arpapHOMY BUPOOHUIITBI.

OCHOBHUMH JIKEpeaMH CMEPTENIbHUX TPaBM Yy POCIMHHULTBI € MOOUIbHI
mamuHu (6m3bko 70 %), 30KpemMa HeOe3NeKy CTaHOBJSATh KOJIICHI TPaKTOPH,
3epHO30MpaNIbHI 1 KOPMO30HpanbHI KOMOAWHM Ta BaHTaXXHI aBTOMOOLT. biam3bko
TPETUHHU BiJl yCiX HEUIACHUX BHUIAJKIB BiIOYBA€TbCs 3 MPUUYMHU NOMMIIKOBUX JiH
MIPAIliBHUKIB 1]l YaC BUKOHAHHS MEXaH130BaHMX MPOIIECIB, YeEPE3 HU3bKY MpodeciitHy
MPUAATHICTH MPAIIBHUKIB Ta iX HEAOCTATHIO KBaJi(DiKaIlito.

Oco0MMBICTIO YMOB BHUKOHAaHHSI MEXaHI30BaHHUX IMPOLECIB Yy CUIbCHKOMY
TOCIIOJAPCTBI € HEYCTAJIEHICTh MapaMeTpiB BUPOOHUUOTO JTOBKULIA, 110 € HACIIIKOM
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K TPUPOJHUX MPOLECIB, TaK 1, 30KpeMa, BHUPOOHUYOI MISIBHOCTI MEXaHi3aTopa.
MOXIMBOCTI TPUCTOCYBAHHS IMPAIlIBHUKIB 1 MAIIUH 10 3MiH BUPOOHHYOTO JTOBKIJIIS
JOCUTh OOMEXeHl. BHHMKII HEy3roJyKeHOCTI MK eJIeMEHTaMU TEeXHOJIOT1YHOT
CUCTEMHU «JIIOJUHA-MAIINHA-IOBKULIS» MPU3BOJAATH JO PpANTOBOTO 3POCTaHHS
KUIBKOCTI BIJIMOB Y By3J1aX MaIlIMH, 1[0 3HUXKYE O€3MeKy TEXHOJOTTYHUX MPOIIECIB 1 K
HaclioK — Oe3leKy MexaHizaropa (ormepaTropa MOOLIBHOI CLIBCHKOTOCIIOIAPCHKOT
MaluHu). be3neka TeXHOJOTIYHOI CUCTEMH «JTI0IMHA-MAalllMHA-TOBKULISN» 3aJI€KUTh
BiJl YNHHUKIB HEOE3MEKH, 3aKIaICHUX y KOXKHIH 3 11 miacucTem, TOOTO MeXaH13aTopa,
MAaIIMHA 1 BUPOOHMYOTO NOBKULISA. KokKHa 3 MiJICHCTEM OXOIUTIOE BEIHKY KIJTbKICTh
HEOE3MEeYHUX 1 MIKIIJIMBUX YUHHUKIB.

Tosx HUHI U1 CIITECHKOTO TOCIIOAAPCTBA YKPaAiHU aKTyaJIbHUM € BIPOBAKCHHS
CUCTEeMH YIpPaBIIHHA BUPOOHUYUMHU pPH3UKaMH, B AKid TOTPIOHO peaizyBaTu
MPUHIUIIY IPEBEHTUBHOCTI, MIPUIHATHOCTI Ta MIHIMI3allli PU3HKIB, BpPAXyBaHHS BCIX
MOTEHIIIITHUX 3arpo3 Ha pobodomy Micii. [le mae rapantyBatu 3 OOKYy KepiBHUKA
nignpueMcTBa (poOOTOIaBIIs) IEBHOTO PiBHS OE3MEKH 7S TPAIliBHUKIB.

JlexnmapyBaHHsI  KOHLEIMIII «HYJIbOBOTO TpPaBMaTU3My» B  CLIBCHKOMY
rocrnojapcTBi 0e3 BNPOBAKEHHS J11€BOI CUCTEMHU 3HMIKEHHS HAsSBHUX BUPOOHUYMX
PU3HKIB HE TpHU3BElIE y HaWOMMKYMA Yac 0 3MEHIIEHHS PIBHIB BUPOOHUYOIO
TpaBMatu3My. HeoOxiqHO Hacamrepes; HAyKOBO OOIPYHTYBaTH METOJIOJOTIIO
OI[IHEHHS BUPOOHUYUX PHU3HMKIB Ha POOOYMX MICHSIX CLIBCHKOIOCIIOAAPCHKOTO
BUPOOHMIITBA Ta KOHKPETU3YBATH 11 I OKPEMHUX TEXHOJOTIYHUX MPOLECIB,
HacamIepea MEXaH130BaHUX.

YAK 631.3: 620.191
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Huni npoOseMi JTOCTOBIPHOIO MPOTHO3YBAHHS PECYpCy  eKCIUIyartarlii
BIJIMOBIJAIBHUX €JIEMEHTIB KOHCTPYKIIIM MOOIJIBHOIT ClIbCHKOTOCTIOAAPCHKOI TEXHIKH
Ha CTajll iX MPOEKTYyBaHHS Ta 3aJIMIIKOBOIO PECypCy Ha CTajll iX eKCIuTyaTalli
NPHUIUIAETECS BEJIMKAa yBara y BCiX IPOMHCIIOBO PO3BHHECHHMX KpaiHaX CBITY.
JlocmiKeHHsT  TIONMIKO/DKEHHS METAJIOKOHCTPYKIIM — ToKa3ainu, IO JOCTOBIpHI
PE3yNbTaTH KOHTPOJTIO MOMITKOHKEHHS METAIIOKOHCTPYKITiH 3a0e31euye 3aCTOCYBaHHS
KOMILJIEKCHOTO TIAXOAY MIOA0 aHali3y MOIIKOKEHHS, a CaMe BUXOPOCTPYMOBOTO Ta
aKyCTUYHOTO METOMIB, 1 METOJy €JIEeKTPUYHOro moTeHmiany. I[lopiBHSHHS
JOCTOBIPHOCTI IIepepaxoBaHUX METOIIB II0Ka3ajio, IO HAWMEHIIOK ITOXHOKOIO

XapaKTepU3y€eThCsl BUXOPOCTPYMOBHIT METO/.
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VY naniit poOOTI 17151 BUABIICHHS €KCIUTyaTallliHUX Ta TEXHOJOTTUHUX JAe(EKTIB
y JeTalsaX Ta eJIeMEHTaX KOHCTPYKIlI MOOIIBHOI ClIbCHKOTOCIOAAPCHKOI TEXHIKH
OyJ10 pOo3p00JICHO MaKeT Ja00opaTOPHOTO NMPUCTPOrO ( puc. 1) aHANI3y MOIIKOKEHHS
3pa3KiB METAJIOKOHCTPYKIIIH (BUXOPOCTPYMOBOTO JIeeKTOCKOMNy). ElekTpoMoHTaXkKHA
cXeMa MakKeTy JIabopaTOPHOTO MPHUCTPOIO KOHCTPYKIIIHHO CKIIaaeThCcs 3 0a30BOTO
0J10Ka Ta BHHOCHOT'O MOJIYJIS JJaTUYMKA TPIIIMHH, SIKAUH MOXHA 3aMIHIOBATH ISl Pi3HUX
3a11a4 TOCIiHKCHHSI.

~
L]

Puc. 1. 30BHIIIHINA BUTJIST MAKETy JIAOOPATOPHOTO MIPUCTPOIO JJIs AOCIIHKCHHS
KIHETUKHY HAKOITMYCHHS C€KCIUTYaTaIlliHOTO TOIIKOKEHHS.

Cepen nepeBar po3pobiieHOTO epeKToCKona Hall aHAIOraMU MOYKHA BKa3aTH,
0 JIJI1 BUMIPIOBAHHS MOKHA 3aCTOCOBYBAaTH TPAJUIINHI JATYUKH 13 30BHIMIHIM
CTPYMCHEBHUM JKUBIICHHSM Ta aKTHUBHI JAaTYWUKH, IO (OPMYIOTh CUTHAJI BHUCOKOTO
piBHS Hampyru. 3acTOCYBAHHS JATUMKIB 31 3HAYHUM JAMHAMIYHUM J11alla30HOM
BHUXIJTHOTO CUTHAJIy JO3BOJISIE OJJHOYACHO BHUSBIISITH SIK MIKPOHECYLLIBHOCTI, TakK 1
MaKpOTPIIIMHKA — O€3 BUXOY JaTUMKa Y PEKUM HACHUCHHS Ta BTPATH Uy TIIMBOCTI.

AHaJli3 BUCOKOYACTOTHUX TapMOHINHUX CKJIQJHUKIB CUTHAJy MepeTBOproBaya
JI03BOJISIE  OLIHIOBATHM CTYMiHb TOIIKOJKEHHS MaTepialy MeTaJIOKOHCTPYKIIIH.
Po3pob6iene mporpamue 3a0e3nedeHHs 1e(EeKTOCKOoma 3 BUKOPUCTAHHSAM MPUCTPOIO
ABTOKOPETYBAaHHS aMILTITYTHO-(a30BHUX MapaMeTPiB CUTHATY PEECTPYE 1 BAOKPEMITIOE
JIUIIIE Ti MOCTIOBHOCTI TU(POBUX KOMIB (BOHH BIAMOBINAIOTH CTPYKTYPHOMY CTaHy
MMOBEPXHEBOTO IIapy MeETady B JUCKPETHUX TOUYKAX CKAHOBAHOI TpPaeKTOpii), IO
XapaKTEepU3yIOThCA TEBHUM TPATIEHTOM HaBeJAEHOro mojisi (ToOTO panToBUM
3MIHEHHSIM TIapaMeTPiB 3BOPOTHOTO CHUTHANy, IO CBIJYATh NTPO HASBHICTH Y
30HyBJIBHOMY TIOJII TPIIIIMHOMOAIOHOTO Te(heKTy).
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Cepen ekcrutyaTallliHMX TepeBar JIaHoro JepEeKTOCKONy MOXHa BKa3aTu
HACTYITHI: MaJla YyTJUBICTh JO HMIOPCTKOCTI MOBEPXHI JIeTalIel; 3AaTHICTh MpUIady
BUSIBIISATU JeEKTH M1 HAHECCHUMH Ha TMOBEpXHIO AeTaii (apOoro, MacTUIOM Ta
IHIIMMH TIOKPUBAMH, YCYHEHHS SKUX BUMAarae TPYAOMICTKHX OIeparliii; 3HIKECHHS
BIUIUBY KpanoBOro e(exkTy Ta epeKTy BIJIBEICHHS JaTyhKa; YHIBEPCAIBHICTD IOJ0
MeTaly JOCTIIKYBAaHUX JCTajei; MOMUIMBICTh BU3HAYCHHS JIIHIMHUX PO3MIPIB Ta
dikcyBaHHs Miclsl nepeOyBanHsA nedekty. JledeKTockonm MoOKHA NpPHETHATH 0
HOYTOYKa JUIsl TOKyMEHTYBaHHS pe3yJIbTaTiB BUMIPIOBAaHHS 32 MOJHOBUX YMOB.

TapyBaHHS METpOJIOTIYHMX TApaMeTpiB MpuUiIaxy BHUKOHYIOTH 3TIIHO 3
KaliOpoBaHUMU JAePEeKTaMH y BUTJISI1 BTOMHUX TPIIIUH Y 3pa3kax 3 MaJOBYTJIEIeBOI
CTalll, LI0 JO3BOJISIE PEKOMEHAYBaTH Ne(EKTOCKON MJii BHUSBJICHHS TPIIIMH [0
KPUTHUYHOT BETUYMHU Y JETAIAX 1 eNeMEHTaX KOHCTPYKIM TpaKTOpiB Ta I1HIIOI
MOOUIBHOI CUTBCHKOTOCTIOIAPCHKOI TEXHIKH.

YAK 662.7 : 631.1

fLrofdslévrce Yt phdpsdwlrvl ér1c vlrn s
twfi oIy vevor 1SR

) sdz2 hEC 1.
1 OYy' SdzOdz' dzd 2B ziEAs p fi ko theil4sS s to dffidsdiae O dzdzv U

MeraHnTeHK 010ra30Boi yCTaHOBKM (YHKLIOHYE Tak. MeTaHOyTBOPIOBAJIbHI
OakTepii, skl mepeOyBalOTh y CyOCTpari, CIIOKHMBAIOTh HOTO TOXXHBHI PEUYOBHUHH,
BUJIUITFOYH TIPOJIYKT MeTaboi3mMy — 6ioras (puc. 1).

[ToxuBHI peyoBHMHHM CyOCTpaTy B METAHTCHKY MOKHA PO3IUIMTH Ha TpPH
CKJIQTHUKU: TIOKUBHI PEUYOBHHU CyOcTpary 1, sIKi 3aBaHTaXyIOTh Y METaHTEHK,
MOKUBHI PEYOBUHHU CyOCTpary 2, fKi BUBAHTAXYIOTh 3 METaHTEHKA, 1 TMOXHUBHI
pevYoBUHM cyOcTpaTy 3, SK1 MepepoOsStOThCSI METAHOYTBOPIOBAIBHUMH OaKTEPIsSIMU 1
NEPETBOPIOIOTHCA B MIKpPOOHY Oiomacy 4 Ta mpoayKTH Mmerabonizmy (Oiorasz) 5.
MetaHoyTBOproBajbHI 0OakTepii 3a JOCTaTHHOI KIJBKOCTI TOXUBHUX PEUYOBUH
cyOCTpaTy aKTUBHO PO3MHOXKYIOTHCS (TI03HIIis 6), 32 X B1JICYTHOCTI — THHYTD (TIO3HIIIS
7). bioraz 8 BuUpOOJAIOTH METAaHOYTBOPIOBAJIBHI OakTepii IiJI Yac CHOKHBAHHS
MO>KMBHUX PEYOBUH CyOCTpaTy.

MaremaTuuHy Mojenb (PyHKIIOHYBaHHS METaHTEHKa 010ra30BO1 yCTaHOBKHU
dopmye cuctema AUGEpeHIINHUX pIBHSAHb, SKI ONUCYIOTh JTUHAMIKYy 3MIHU
KOHIICHTpAIlli TOXXUBHUX PEYOBHH CyOCTpary (3 BpaxyBaHHSIM 3aBaHTaXyBaHHS,
BUBAHTAXKYBAaHHS 1 TMEPEPOOIISTHHS METAaHOYTBOPIOBAILHUX OaKTEpii y MIKpOOHY
Olomacy 1 0iora3), KoOHIIEHTpalii OloMach METaHOYTBOPIOBAIBHHUX OakTepiid (3
ypaxyBaHHSAM 3POCTaHHS MOMYJIAIII METAHOYTBOPIOBALHUX OaKTEpiil 3a PIBHSIHHAM
Mowo 1 1i BiamMupaHHs 3a piBHsIHHAM KoumikoBa) 1 AuHaMIKy BUXOy Oiorasy B yaci:
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e dC_am s & 0.
> d_= Mo MY, pgE
0 t gk.tS k+S =
1dS . & . .. k ®BOn . . . .dV O
i—=t©ds - S)- C+—E&+kO, O _0C-28g,
i ds,- ) éﬁaonn S 0048 (1)
1 av, 5,0
:' dt r,
e H - KOHIEHTpalis 0iOMacH METaHOyTBOPIOBAIBHMX OakTepiit, kr/m>, S -

KOHLIEHTpAllisl TOKMBHUX PEYOBHH CyOCTpaTy, sIKi 3aCBOIOIOTH GakTtepii, kr/m®; -
OYaTKOBa KOHIEHTpALLisl IOKUBHUX PEYOBHH cyOcTpary, kr/m®; dV, /dt - muxamixa

Buxoay Oiorasy, M%/(xrQo0y); t6 - koedilieHT po30aBlIEHHS KyJIbTYpH MOTOKOM
cBikoro cybcrpary, mi0?l; k - Kkoe]ilicHT NepeTBOPEHHS MOKHMBHUX PEYOBUH
cyOcTpary B Gioras, KI/KT; /s, /- IIUIBHICTH Oiorasy i cyOcrpary, kr/m>; Ka, Ko -
0e3po3MipHi KoehilliEHTH 3aCBOEHHS CyOCTpaTy; Ko- KOHCTaHTa, sika JOPIBHIOE TaKik
KOHIICHTpAIlli OKUBHUX PEUOBUH CyOCTpaTy, 3a SIKOi HIBUAKICTb 3pOCTaHHS Csrae
HOJIOBMHH I'paHUYHOI, KI/M; Ky - eMmipuunuii koedimieHT, Kr/M°; /14 - MakcMMasbHa
IMTOMA MIBHIKICTh BiJMUPaHHS METaHOYTBOPIOBAILHUX OakTepid, moba™; mp -
MaKCUMaJlbHa MUTOMA IBUJIKICTh 3pOCTAaHHSI METAHOYTBOPIOBAJILHUX OakTepii, p00a”
1. s - KoedilieHT MBUAKOCTI MEPETBOPEHHS MMOKUBHUX PEYOBUH CYOCTpaTy B Oioras,
M%/(xrQ@oby); t - uac, xi6.

IToxXHBHI T1oXHBHI

PEIOBHHH PEYOBHHH

cybeTpary cyocTpary

................. ’ .>
1 2

Baktepii
SESEa

PE€Y0BHHH
cyOcTpary

..... » IloxHBHI pe4OBHHH CyOcTpaTry — P Bioraz
—» MeTaHOYTBOPIOIOYi DaKTepil

Puc. 1. Cxema (pyHKII10HYBaHHSI METaHTEHKa 010ra30BOi YCTAHOBKH.
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Bimomo Ttaki mapamerpu cuctemu (1): K = 0,27 kr/kr, rqm= 1050 Kr/M3, mos
IEPiOMYHOr0 3aBaHTaXyBaHHS MeTaHTeHKa t6= 0 1i6™, mocrynosoro - t6= 0,05 1i6"
! TlowaTkoBuME ymoBaMu uist po3B'szanns cuctemu (1) €: Co= 1 kr/m3, = 115 xr/v?,
Vo= 0 m¥m>. Tlapamerpu m, M, Ko Ko, Ka, Ko, Sg3anmesxkars Bin TemmepaTypHOro
peXKUMY METaHTEeHKa 1 TUITy KocyOcTpaty. Y maketi Simulink, skuit iHTerpoBaHuii 10
nporpamu  MATLAB, O0yno mpoBeneHo iMiTaliiHe MOJEIIOBAHHSA IPOLECY
(YHKITIOHYBaHHSI METaHTEHKa, SIKHH omucye cucrteMa audepeHIiitnux piBasHb (1).
Y pesympTaTi OTpUMaHO JAMHAMIKYy BHXOAYy Oiorasy y pa3l MepioJuYHOTO
3aBaHTaXXyBaHHs (pHC. 2, a) 1 MOCTYMOBOTO 3aBaHTaKyBaHHS (puc. 2, 0) cyocTpary.

1,2 £12
%’ /1 ©
w 1 / a1 /
< 5]
o8 / =08
N m
m 0.6 0,6 /
E: / te 0,2
< 0.2 = 0 L
0 0 10 20 30 40

0 10 20 30 40
[ 5BO BE [ 5BO Bt
a 0

Puc. 2. Jlunamika Buxomy Oiorasy, oTpuMaHa B Pe3yJIbTaTi MOJICTIOBaHHS
GyHKIIOHYBaHHS MeETaHTEHKa O010ra3oBOi YCTAaHOBKM IMpH 30pOJKYyBaHHI THOIO
BEJIMKOI poratoi XyAao0u 3 nogaBaHHsaM (y3y: 1 - npu nepioJuyHOMY 3aBaHTAKEHHI
cyOcTpaTy; 2 - mpu MOCTYIIOBOMY 3aBaHTAXKEHHI CyOCTparTy.

Insxom migOupaHHs napaMmeTpiB /M, M, Ko Ko, Ka, Kb, S g iMiTaniino1 Mozei
(1) st pi3HUX TUMIB KOCYOCTpATiB, iX BMICTY B CyOCTpaTi, TEMIEPATYPHOTO PEKUMY
METaHTECHKA 1 TOPIBHSHHS PE3YyJIbTaTIB IMITALIIITHOTO MOJICIIFOBAHHS TMHAMIKH BUXOTY
Oiorasy i3 pe3yibTaTaMu €KCIEPUMEHTATBHUX JOCIIKEHb JOOUBAIUCS TOTO, 1100
iMITOBaHa MoJielib Oyjia HalOIBII OJIM3BKOIO0 0 AMHAMIKKM BUXO0Jy Oiorasy B yaci,
OTPUMAHOI eKCIEPUMEHTAIbHUM TUIAXoM. KputepieM moaiOHOCTI BBaKalu
HaOmoxeHHs kKoedinienra aerepminanii R? 1o oguHmi.

BucnoBku. MatemaTtuuHa Mojenb (yHKI[IOHYBaHHS METaHTEHKa 010ra3oBOi
YCTAaHOBKHU JI03BOJISIE TIPOTHO3YBAaTH OCHOBHHUH TMPOJIYKT TEXHOJIOTIYHOTO IPOIIECY:
BEJIMUMHY BUXOAY 0Olorazy B pa3i 3aBaHTAXKECHHS 4Yepe3 CHUCTEMH MPUTOTYBaHHS 1
J03yBaHHS CyOCTpaTy Ha OCHOBI THOI BEJIMKOi poratoi XyJo0W 3 ONTHMAIbHOIO
KUIBKICTIO KOCYOCTpaTiB.
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Jlo Haii011b111 €PeKTUBHUX POPM MPAKTUUHOTO HABYAHHS HAJIEXKATh ALIOBI iIrpH,
K1 MalOTh JJOTIOMOTTH CTy/IeHTaM Ha0yTH OpraHi3allifHIX HAaBUYOK y Tally31 OXOPOHU
npaui [1, 2]. HaByasibHi AU10B1 irpu — 1e Taki MeToau ((hopmMu) HABYAHHS, B SKUX
MOJICIOIOTh T€BHI AaCMEeKTH BHUPOOHMYOI JISUIBHOCTI, IO CYNPOBOKYIOTHCS
npoOJeMHUMHU CHUTYyallisIMH. BupillleHHS MOXIJIMBHX NpoOsieM (3aad) Ha eTamnax
3aHATH PO3BHMBA€ Yy CTYACHTIB TBOpYE 1 MPAKTUYHE MUCIIECHHA, (OpPMY€E 3AaTHICTh
aHaI13yBaTH HACIIJIKHU 1 00CTaBUHU BUPOOHUYO]T TISTTLHOCTI, @ Ha iX OCHOB1 BUPOOJISITH
oOrpyHTOBaHI pekoMeHalli. HapuanbHa Ji710Ba rpa ClIOHYKAa€ CTYIEHTIB CAMOCTIHHO
IIyKaTH PO3B’A3KM BUPOOHMYMX TPOOJIeM, IMITYe CHUTyalli MNPaKTHYHOTO
BUKOPUCTAHHS OTPUMAaHUX TEOPETUYHUX 3HaHb, (OPMye HAaBUUKU poOOOTH Yy
TPYJAOBOMY KOJIEKTHBI.

VY po6oTi po3pobiieHo n1s10BY rpy «Oprauizaliis mpoBeAeHHS aTecTallii pooounx
MICIIb 32 YMOBAaMH IIpalll Ha MiANPUEMCTBI», CIPSIMOBaHY Ha O3HAOMIIEHHS CTY/ICHTIB
3 TOPSJAKOM OIIIHEHHS CTYMNEHI0 IIKIJJIMBOCTI HAa POOOYMX MICISIX arpapHoOro
BUpOOHHULITBA. Bim pe3ynbTariB MpOBEAEHOI arecTalli 3aleXuTh, YA OTPUMAIOTh
MpAI[iBHUKIB HAJEXKHI 3TITHO 3 MPALEOXOPOHHUM 3aKOHOJIABCTBOM IMUIBIH Ta
KOMITEHcalli 3a mKiamMBl ymMoBH mparii. [IpoOiema monsirae Hepigko y HeOakaHHI
KEepIBHUIITBA MPOBOJAUTH aTECTAIlil0 Yepe3 ii JOCUTh BUCOKY BapPTICTh Ta HEOOXITHICTh
MOKpaIlyBaTh YMOBH TIpalli, yCyBatOuH (3HMKYIOUW BIUIMB) MIKIIJTUBUX BUPOOHUYHX
YUHHUKIB.

[licnss mpoBeneHHS MPaKTUYHUX 3aHATh y (Gopmi JiIoBoi Tpu  OyIo
IIPOAHAaJI30BaHO CTYIIHb 3aCBOEHHS HABYAJIILHOTO MaTepially CTy/IEHTaMH TTOPIBHIHO
31 CTyZICHTaMU KOHTPOJIBHUX TPYII, B SIKUX I[I0 TEMY MOAaBaJIM Y JICKI[IHHOMY BUTJISIII.
dopma arecTarlii CTYJICHTIB MOJArajga y BIAMOBIISIX HA TECTOBI 3aBJaHHS Ta OMUCOBI
3aMUTaHHs HaB4YaJbHOrO Moayns. [lopiBHIOBaNM ycepenHEeHI OI[IHKM BIAMOBiJIEH 3a
100-6anbHOIO CHUCTEMOIO 3 pe3yJbTaTaMU OLIHIOBAHHS Yy KOHTPOJBHHUX Ipymnax 3
BpaxyBaHHIM 3arajbHOro Oajly yCHIIIHOCTI T'pYI 3a MOMepeaHId HaBYaJbHUN PIK.
BcranoBiieHo, 1110 BUKOPUCTaHHS po3p00JIeHOI IJI0OBOI IPU Y HABYAIBHOMY MPOLEC]
JTIO3BOJIAJIO TIJIBUIIMTH PIBEHb 3aCBOIOBAHOCTI Marepially 3 OpraHi3aliiiHuX MUTaHb
oXxopoHu mparii Ha 8%.

Crmcok mitepaTypu

1. d&z' 2 dzd Merpauka ngBuanHs MaitOyTHIX arpoimkeHepis. [legarorika
¢dbopMyBaHHS TBOPUOi OCOOMCTOCTI Y BUIIIIH 1 3aTraIbHOOCBITHIM MIKOJIAX : 30. HAYK. TIP.
Zanopixoks : KITY, 2018. Bun. 60., T. 2. C. 134-138.
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Bumn. 20. Memitonons, 2017. C. 100-105.
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Bichuk HYBill Ykpainu, 2013. Bun. 185. Y. 3. C. 128-137.
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BUSINESS GAMES OF OCCUPATIONAL SAFETY AN D HEALTH AS A
TOOL MODELING THE PR OCESS OF RUTURE STUDENTS
'PROFESSIONAL ACTIVI TIES

HolopuraS. M., T'opla V.
National Universityof Life and Environmental Sciences of Ukraine

In the modern society, the main task of higher education is to train highly
qualified specialists, individuals capable of self-development and self-realization in
life. In higher education, business game is widely used as an important didactic method,
which intensifies the learning process and closely links it with practical activity [1,2]
At seminars with the practical use of game technology is deepening and consolidation
of students' knowledge, the ability to apply them in practice, to make collective
decisions, to align their interests with the interests of the team in achieving common
goals. Business play enables students not to be afraid of mistakes and to activate their
own creative potential [3].

The inconsistency of the communication skills of future professionals, their
ability to effectively solve problems in various fields of professional activity, with due
regard to the requirements of occupational safety and health, and health, and the role
in this process of business games have determined the direction of our research. Note
that the business game is aimed at developing the ability to analyze specific practical
situations and solve professional problems, during the game develops creative
thinking, as well as honing the ability to communicate with colleagues and increase
students' motivation to learn safety standards.

The organization of the educational process of students of higher educational
institutions in the discipline "Occupational safety" has certain features, due to the need
for students to form a work-safety outlook. In addition to the traditional forms, training
in the field of vocational disciplines should include active learning tools, in particular,
business games that allow students to simulate the process of future professional
activity of students in order to acquire their professional skills in the classroom training.

The purpose of the research is to develop and substantiate the methodology of
conducting a business game "The procedure of investigation and accounting of
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accidents, occupational diseases and accidents at work", which will allow students to
act independently in the simulated situation, to solve specifically formulated tasks and
problems, to develop ways solution.

In this work, a step-by-step algorithm for accident investigation at work is
developed, which will allow students to supplement and consolidate the knowledge
acquired during the study of the theoretical course, to develop skills in working with
normative-legal acts on occupational safety and with reference literature. At the same
time, students adapt to the necessity of making some efforts in understanding the
provisions of labor protection documents written in dry business language without
explanation.

It is noted that the acquired knowledge should ensure the acquisition of skills for
making informed decisions on the development of an accident plan, completing the N-
1 investigation act and the ability to independently solve occupational safety issues,
activate students' creativity and enhance job security.

References

1. Vanyushin V.N., Gvozdikov S.V., Lavrentyev A.R., OrlovaBushessgame
in training: a scientific and practical search. Dzerzhinsk: Kon-Cord Publishing House,
2015. 131 p.

2. Dereza 0.0., Dereza S.\Business Game and its Possibilities in the
Professional Training of Future Engineers. Collection of scientific and methodological
works: Improvement of the educational process in higher education. No. 20. Melitopol,
2017. P. 100-105.

3. Surgova S.YWJsing a business game in the process of forming the creative
personality of future social workers/ Pedagogy of formation of creative personality in
higher and general education schools: Coll. Sciences. BC/ Zaporozhye: KPU, 2018.
Issue. 60. T. 2. P. 168-172.

UDC 331.1: 378.091.39

BUSINESS GAMES FOR LABOR SAFETY AS EFFECTIVE INSTRUMENT
FOR IMPROVIN G OCCUPATIONAL SAFET Y KNOWLEDGE

Holopura S. M.,KalynkovskyiV.
National Unversity of Life and Environmental Sciences of Ukraine

Studying the disciplines of the complex “Occupational Safety and Health
(Professional Safety)” is aimed not only at introducing students to the scientific and
practical foundations of these disciplines, but also at mastering future specialists of a
high level of knowledge and skills in the field of occupational safety, ie assimilation of
occupational safety culture. This can be achieved through the formation of the student's
personality, who will ensure compliance with occupational safety and health standards
at work, guided by the current occupational safety normative documents, able to
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develop and implement them. A rationally organized system of training in the study of
vocational disciplines should be the basis and one of the determining factors for the
formation of the personality of the modern manager of agro-industrial production.

The urgency of writing the article is due to the ever-growing need to find new,
scientifically substantiated, practically meaningful and methodologically expedient
ways of successful training of agricultural engineers [1] during the study of the
discipline “Occupational Safety and Health”. Together with modern teaching methods
(explanatory-illustrative, sign-contextual, case method, etc.), game methods [2] are
very effective approaches to the study of innovative technologies in the training of
specialists, allowing for a flexible, conscious, successful person-parties, able to think
outside the box, to solve urgent questions and to predict the future activity of the
enterprise.

Educational business games are such methods (forms) of learning in which they
model certain aspects of production activity, which are accompanied by problematic
situations [3], which should help students to acquire organizational skills in the field
of occupational safety. Solution of possible problems (problems) at the stages of
development develops in students creative and practical thinking, forms the ability to
analyze the consequences and circumstances of production activities, and on their basis
to make informed recommendations. Educational business game encourages students
to independently search for solutions to production problems, simulates situations of
practical use of the obtained theoretical knowledge, and forms the skills of working in
the workforce.

The purpose of the research is to develop, scientifically substantiate and
experimentally test the methodology of business game “Organization of performance
appraisal on working conditions at the enterprise”, aimed at familiarizing students with
the procedure of assessing the degree of harm in the workplace of agricultural
production. The result of such games can be both the direct development of personality
traits and the demonstration of practical training of agricultural research engineers.
Playing certain situations, involving the participants of the game in a situation of choice
is a real way of developing a creative personality, namely its qualities such as creative
interest, inquisitiveness, desire to know yourself, self-confidence, creative optimism.

In this paper, the degree of mastering of educational material by students after
conducting practical lessons in the form of the business game is analyzed in
comparison with students of control groups, in which this topic was presented in a
lecture form. The form of student evaluation was to answer the test tasks and
descriptive questions of the module. The average scores of the 100-point system
responses were compared with the results of the controls in the control groups, taking
into account the overall score of the groups in the academic year.
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ACTIVE MEANS OF EDUC ATION AND BUSINESS GAMES
OF OCCUPATIONAL SAFE TY AND HEALTH

HolopuraS. M.,Mukha 1.
National Universityof Life and Environmental Sciences of Ukraine

Higher education institutions are a leading element in the formation of a complex
of knowledge and skills in the field of occupational safety, since it is the level of
education and awareness that largely determines the level of personal safety culture. It
should be noted that the teaching of the discipline of "Occupational safety" has certain
features, the main component is a large number of regulations governing labor law,
sanitary and technical standards, industrial sanitation and safety, which prevent effects
of harmful and dangerous factors on employee during work activity.

At the same time, in the educational and professional plans for training
specialists, the discipline of "Occupational safety" is transferred to the category of non-
normative, combined with the discipline of "life safety"”, and significantly reduced the
number of learning hours, which has a negative impact on the formation of a culture of
safety for future professionals. In such conditions, the important task of teachers,
during the preparation of specialists, is to find effective ways, methods and means of
activating educational process in order to form the basis of a work-based outlook for
students, oriented to the implementation of effective professional activity through the
formation of responsibility for personal and collective safety, and awareness of the
need for full implementation of all measures that guarantee the safety and hygiene of
the workplace.

For the national higher education, the traditional approach to teaching is an
object-oriented approach, where objects and phenomena rather than problems are
offered for the sake of learning. But it should be emphasized that this approach shows
poor efficiency, as it does not contribute to the systematic solution of problems arising
in the field of human health activities. The formation of students not only the ability to
solve professionally-oriented tasks, but also the willingness to make responsible
decisions, the ability to creative level of their own professional activity is ensured by
applying a subject-activity approach [1]. This approach allows you to transform a
student from an object into a subject of study, to create the most favorable conditions
for the development and reveal of his abilities, orientates not only the assimilation of
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knowledge, but also the ways of this assimilation, thinking and activity, the
development of cognitive forces and creative student's potential. However, given the
peculiarities of the discipline, and the general tendencies to reduce the volume of
classroom work and increase the amount of time spent on independent work of the
student, this approach in practice is quite difficult to implement.

Taking into account global trends, Ukrainian higher education is consistently
switching to the use of "third generation” [2] higher education standards, based on the
development of a competent approach, as one of the new conceptual guidelines,
directions of development of educational content in Ukraine and developed countries.
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B cydacHux ymoBax CUIBCHKOTOCIIOAAPChKE BUPOOHUIITBO MPAKTHUYHO HE
MO>KJIMBE 0€3 IUPOKOMACIITA0HOTO BUKOPUCTAHHSI CIIIbCHKOTOCTIONNAPCHKOI TEXHIKH,
cucTteM 1 MexaHi3miB. EkcrutyaTailis MalmmHO-TPaKTOPHOTO MapKy TICHO TOB’si3aHa 3
BUKOPHMCTAHHAM 3HAYHMX 00’€MiB HaQTONPOAYKTIB. IX crij mepeBosuTH, 30epiraTi,
nepenuBatyd Tomio. IlopymeHHs BuMor 30epiraHHs, BUKOPHCTAHHS, MEPEBE3CHHS
NaJIMBHO-MACTUIIFHUX MaTepialiB MOXE MPU3BECTH 10 IX MOTPAIITHHS B JOBKiJUIS.
[Ipu moTpamsisiHHI B HABKOJIMILHE MPUPOIHE CEPElIOBHUILE, HANHOUIBII MOIIMPEHI
Ha(TONPOIYKTH, OCH3UH 1 JU3EJIbHE MajJuBO CIPUYUHSIOTH 3a0pyIHEHHS MOBITPS,
BOAM, IpYyHTy. BunHukae HebOe3neka sl JOBKULISA, CUIBCHKOTOCHOIaPCHKOIO
BUPOOHUIITBA, BCHOTO JXKHUBOTO. lle 00ymMOBIIOE HEOOXIAHICTH PO3POOKH METO/IIB
CIPSIMOBAHUX HA OYMIIICHHS TPYHTIB BiJl MAJIMBHO-MACTUIILHUX MaTEPialiB, y BUITAJIKY
ix 3a0pyaHeHHs. OUUIEHHS TPYHTIB, BOJTHOTO CEPEIOBUIIA Bi/l MATMBHO-MACTHIIBHUX
MarepiaiiB moTpedye 3HAYHUX MaTepiaJiIbHUX 3aTpaT. BUKOPUCTOBYIOYM Ti YW 1HII
’KUBI1 ICTOTHA MOKHA 010JIOTTYHO OYMIIATH TOBKIUIA BiJf OCH3UHY 1 TU3EIILHOTO MMaJIiBa,
K OPraHiYHUX EKOTOKCHUKAHTIB, IUISAXOM I1X pO3KJIAJaHHS 10 HE TOKCHYHHUX
KOMITOHEHTIB, 110 OYJI0 Ta 3aJIMIIAETHCS AKTYaTbHHUM.
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MeTor0 HamMx AOCHIKEHb Oyl0 TOCHIAUTH MOXKJIUBICTh BUKOPHCTAHHS
MIKPOOPTaHi3MiB, SIK 010JI0TIYHOTO METOTY, JJIsl OUUILCHHS IPUPOJIHOTO CEPEIOBUIIA
Bil Hadtu 1 HAPTONMPOAYKTIB. 3BepTajiach yBara Ha KOMIUICKCHUM MIAXIJ
BUKOPHUCTAHHS JI0 BUPIIICHHS IMOCTaBJIECHOT0 3aB/laHHd. BpaxoByrouu ix xapaxrep Jii
Ha HaTONPOAYKTH, €(QEKTUBHICTh MPUHOMY, XapakTep CHOJyK, IO MOIJIU
BUHHMKAIOTh ITCJIS PO3KIAJaHHS HapTOMPOIYKTIB, OCOOJMBOCTI iX B3aeMOAil 3
JOMIIIKaMU HATOMPOAYKTIB Ta [PYHTOBUM IMOTJIMHAJILHUM KOMIUIEKCOM, BIUIMB Ha
NpUpOIHE cepeaoBulle Tomo. I[IpoaykTu pos3maay, IO YTBOPIOIOTHCS —TICIHA
pPO3KJIalaHHsl YW BHUKOPUCTAHHS BYTJIEBOJHUX OKHCIIOBAJIBHUX MIKPOOPTraHi3MiB
Ha(TOMPOIYKTIB MOBUHHI OyTH SIK HE IIKIIJTUBI, TaK 1 HE TOKCHYHUMH JJIS1 TOBKIIA 1
BCHOTO YKHBOTO.

Pe3ynbraty HalMX 10CHIKEHb CBI4aTh, 0 PO3KIaAaHHI HAPTOMPOIYKTIB 10
0e3MeYHUX KOMIIOHEHTIB 010JI0OTTYHUM METOAOM € €()EKTUBHUM Ta MajO BUTPATHUM
METOJIOM, SIKOMY CJIiJ IPUAUIATH 3HaYHY yBary. B oCHOBY H0ro noksiaseHo 34aTHICTb
BYTJICBOJTHEBUX OKHUCITIOBAILHUX MIKPOOPraHi3MiB, Yy TIPOIECl >KUTTEIISIILHOCTI,
po3kiiagaTé abo 3acBOIOBATH 0Oarato OpraHiuHux 3a0pyaHtoBadiB. [lpudyomy, B
npolieci 010JIOTIYHOTO PO3KIIaJIaHHs MMaJTMBHO-MACTUIILHUX MaTepialliB BiJJOYBa€ThCS
BTOpPUHHE 3a0pyJHEHHS TMOBITPS MPOAYKTAMH THHUTTS — CIPKOBOJHEM, aMiakOM Ta
IHITMMU KOMITOHEHTaMu. Tomy, O10J0TIYHI METOAM MOXHA YMOBHO PO3JLUIUTH Ha
MIKpOOIOJIOTIUHY  Jerpajaiiro  3a0pyJaHioBava, Ol0JIOTIYHE TMOTJIMHAHHS — Ta
MepPEPO3NO1T TOKCUKAHTY.

MikpoOiosioriuHa  ferpajanis 1€ JAECTPYKLIs OpraHidHHX pEYOBHH
BIINOBITHUMHU BYTJIEBOJTHEBUMHU OKHCIIOBAJIbHUMHU MIKPOOpTraHi3MaMH, 110 BHECEHI B
rpyHty. Ilpomec 0610JIOTIYHOrO pO3KJIaJaHHS MPOTIKAE 3HAYHO IIBUALIE MpU
ONTHUMAJIbHIN  TeMIepaTypi, BOJIOTOCTI THUX YM I1HIIMX TOTOAHUX YMOB.
Mikpo06ioJioriuHa aerpajamis Moke OyTH BUKOPUCTaHA y BHIIAJIKaX, A€ 3BUYAWHUN
01011€HO3 Ta MIKPOOPTaHi3MU 30epiratoTh KUTTEZNATHICTD K BUIOBE YIPYITyBaHHS.
Taxk, pu piBHI 3a0pyaHeHHS HaTONpoaykTamMu B Mexax Big 1 g0 16% y rpyHTax,
KpIM aepoOHMX Ha(PTO OKHUCIIOBAIBHUX MIKPOOPTaHi3MiB, PO3BHBAIOTHCS (HOTO
rerepoTpodHi myprnypHi HecepHi OakTepii. Xoud mpolec #Hjae MOBUIBHO, HOTO
e(deKTUBHICTh BHCOKA. OQUUINEHHS TPYHTIB O10JIOTIYHUM METOJOM 3a JOTIOMOTOO
Oco06nmBe 3HaYeHHs JIJIs1 MPOTIKAHHS MPOLIECIB JECTPYKIIT MalOTh aepoOHI yMOBU. B
HUX MIKPOOPraHi3MUd 3HAYHO AaKTUBI3yIOThCA. [IpoBeneHHSM TUX UM 1HIIUX
arpOTEXHIYHUX MPUIOMIB, MOXKHA B 3HAYHIN Mipi aKTUBI3YyBaTH MIKpOQIIOpY, a TAKUM
YHHOM TIPUCKOPUTH 1X OUUIIICHHS.

bionoriyHe norjivHaHHs 1€ 3[aTHICTh ACSIKUX POCIUH 1 MPOCTIIIMX OPraHi3MiB
OPUILBUALIYBATH O10JIOTIYHY AErpajalilo OpraHiuHUX PEYOBHH a00 aKyMyJIIOBATH
3a0pynHeHHs B KiiTMHaX. Jlerpajamii majduMBHO-MAcTHWIIBHUX MartepiaiiB  MpH
010JI0TIYHOMY TIOTJIMHAHHI TPOTIKae B CBOIM OLIBIIOCTI MOBUIBHO, MpoTe 0e3
BTOPUHHOTO 3a0py/AHEHHS JTOBKIJIIA.

BucHoBku. OuuineHHs TPYHTIB BiJ NaJIMBHO-MACTHWJIBHUX MaTepiaiiB
010JIOTIYHUM METOJIOM, 10 0a3yeThCsl HA 3JaTHOCTI PI3HUX LITAMIIIB BYTJIEBOJHEBUX
OKHUCITIOBAJILHUX MIKPOOPTaHI3MIB iX pO3KiaaaTd, € eheKTUBHUM MPUHOMOM Ta Mae
MEePCIEKTUBY Y BUKOPUCTaHH1. BaKJIIMBO BUKOPUCTOBYBATH HE JIUIIIE MIKPOOPTaHi3MH,

132



Oyseamanasasamt: 3] yRazomes 3 as ¥ ticy 03onRyR900cung 3fe aedasto YiOR 330
agoaadeymyosayea dRIdieae)] @msO6mMEZ sd3Rnpao

a ¥ mramnou rpubiB, mo O OLIBII paliOHaJbHO BHUKOPUCTOBYBAaTH MPOAYKTU
BTOPUHHOTO ITEPETBOPEHHSI.

YK 621.2

rRouvC 161 é¢rrR 1 o6vsrR: JY[1RE Uvd JYRU[]"
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stsfmisj y* €0 1. 1

Bucoka xxutteBa Meta b.1. KocTenbkoro — po3kpruBaT Ta€EMHUII BCECBITY, OyTH
Buenuwm, 6yt Buutenem, cripaBxHbOI0, T1IHOIO JIFOJIMHOKO IPOHECEHA HUM Yepe3 BCE
HOT0 JKUTTHL.

Horo ydeHb Ta BUNyckHUK Y CI'A, n.17.1. JI.bepuaacekuii 1y>xe TOUHO HAIIMCaB
1o 70-piuust bopuca IBanoBuya (1):

«...Wtak 3auném. [la cnaButcs repoit! U nep3kuii 6oeBoit ero nactpoi. llenpa
npupoja. OH - U IaxMaTHUCT, OH U CTapaTeib, U npedepaHCUcT, CIOPTCMEH, OXOTHUK,
IIKUIEp, pbIO0JIOB, U BOCHMUTATEIb HUM( U PEKTOPOB... YBBI, HO MHE BCETO HE
nepeyectb. Jla, BOT 4TO: y reposi XoO0u ecTh, B KOTOPOM OH MOPBIBUCT, KaK CaMyM,
3aUPUCTBIA U CTPACTHO MoJjoAou. be3 ycramu. Ero meITivMBBIA yM HE OXJAIUTh U
neAsHou BoAo. B Hayke oH HaneneHHbll Bnepén. (Xapakrep, mpaB/a, y HEro He MEN).
Ho, rnaBHOe, Kakoh OCTaBUTH cliield. Jla KUThb T€pOor0 MHOTO-MHOTO JIET, U TaK K€
IJI0JIOTBOPHO, KaK W >KHJI, 1 C MaKCUMaJbHBIM HaTskeHbeM kui! Yxonar B Jlety
3BaHbs U YMHBIL, [ '€pou AJis Apyroro poxkIeHsbl. ..»

bopuc IBaHOBMY MpOXMB BaXKKe, ajie IIKaBe J>KUTTSA, Ha HOTO ITOKOJIHHS
OPUMIILIIOCH  CTUIBKM — HETapaslliB:  PEBOJIOIIS, BIMHHM, JOHOCH, pempecii,
nepeciiayBans, rojoa... Hapoauscs b.1. Kocrenpkuit B 1910 porii B ciM’1 MeHKiIB.
barbko IBan €BmeHoBu4 OyB 3eMchkuM JiikapeM B TerieBi. [lotim B Kuesi 3aiiman
KEpiBHI MOCajIu.

TinpKky mepur 4OTUPU POKHU KUTTSA OyJid MUPHUMH Ta Oe3XxMapHHUMH. A jami
nmoHecjocs: 1-a cBiToBa BiifHA, PEBOJIOISA, TPOMAJITHChKA BiiiHA, CMEpTh OaThbKa,
3nmuHi. B 13 pokiB bopuc micist cmepti 6aThka cTae riaBoto ciM’i. Ha ioro nikiryBanH1
MaTH Ta cecTpa. 3 po3KIIIHOI KBapTUpH Jikaps B JlaBpi Biaga Bucensie ix y mijBaji, B
OyBIlly XOJIOJHY Keuito. B Takux ymoBax ¢opmyBaBcst xapakrtep Oiifis. Bin npuponu
Bbopuc O0yB HaaineHu HeaOUSKUM PO3yMOM, OAYeHHSIM, CUJIbHUM XapaKTepOM.

JKuTTg NOCTIMHO BHOCHUIIO CBOT KOPEKTUBHU. Mpist IITH 1O cTonam 0aThKa 1 cTaTu
JKapeM B Tl YaCH BUSIBUJIACH HEOCSHKHOMO. J[B14i mocTynaB B KUiBCbKui MEIIHCTUTYT
1 OTpUMYBaB BiIMOBY. MimIasio comiaiabHe MOXOIKEHHS.

B 1933 poui — ciyx6a B apmii B OMcbkoMy 3ami3HUYHOMY nosky. Cubip, 50
rpagyciB Mopo3y. Baxkko 3axBopiB, OyB KOMicOBaHuU# 1 AemMo0O1130Banuii B 1934 porii.
Konu BepuyBcs 1o KueBa, 3actaB ronoma, po3ry0iaeHux cectpy Ta mMatu. He maroun
MEePCIEKTUB 1, BPAXOBYIOUU T0oJ10/1, bopuc npuiiMae pimeHHs] — BUIXaTH 3 CIM €10 Ha
VYpaun, no CeepanoBchka. Ha Toit MOMEHT y HROTO OyJia OCBITa - TIIPOTEXHIK IO TOPQY.
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Ha Vpani 3 1934 mo 1939 poku mpaiffoBaB IHCIEKTOPOM IO sSKOCTI Topdy Ha
VYpanmamzaBoai, YpanBaronsaroji, Ilepmioypanbckomy TpyOHOMY 3aBoil. Y
NepeIBOEHHI POKH Mocaia 1HCneKkTopa MiHTsDKMallly Ta maxu (KaHAuaaT B MacTpu
criopty) crnaciu bopuca Bin apemrty. IlpaBma, mpoTsaromM JBOX POKIB BiH 3piaka
HOYYBaB BJIOMa, 0OSIBCSI HIYHUX BI3UTEPIB HA BOPOHKY.

Mpist cratu Jikapem He BiAmyckaia. 3apoOuBIIM HEOOXIAHY CyMy TpOIIEH,
BUpIIIYE WTU Ha JICHHE BIJUIIJICHHS MEIIHCTUTYTY. AJie 3HOBY JOJIS BHPINIIYE IO
cBoeMy. Cepii03HO 3aXBOpiJia cecTpa 1 BCi Tpollli HAyTh Ha 1i JIIKyBaHHS Ta yTPUMAaHHS
ciM’i. 3anumaeTscs poOOTa Ha 3aBOJII 1 HAaBYaHHS Ha BeuipHboMy BianaineHHi YIII mo
cneriaabHOCTI «CTaHKH Ta 1HCTpyMEHT». 3akiHdye iHCTHUTYT B 1940 porri 1 3pasy
MOCTYIAE JI0 3a09HOI acIipaHTypu Ha Kadeapy TexHosorii MammuooyayBanns YIII.

[Tounnaetncs I cBiTOBa BiiftHa. YpanmMaii nepexoauTh Ha BUITYCK TaHKiB T-34.
OtpumaBIIM OpOHb, HE BUXO/YM THKHSAMU 13 3aBO/Y, CIIABIIU MPAMO B J1abopaTopii
Ha cromi, bopuc IBaHOBMY BCTUTAa€ 3aKIHUUTU ACHIPAHTYpPY, MIATOTYBaTU
TYcepTaliifHy poOOTY MO pi3aHHIO METATIB 1 ycminmHo 3axuiac i B 1943 pori. CtaBim
HAYaJIbHUKOM 1HCTPYMEHTaNIbHOI JabopaTopii Ypanmaiia, BOepiie 3B’s3ye Ipolecu
06poOKM MeTana 3i CTPYKTYpHHMH IIepPETBOPEHHAMH. FOro mpami BHCOKO
OIIIHIOIOTHCS BijoMumu BueHHMH. Ha Ypanmarni bopuc IBaHoBHY T1111HO CITIBITpAIltOE
3 3aBigyBadem L[3J1, k.T.H. M.IL. Bpaynom. 3a Bcio Biiiny bopuc [BanoBUY MaB TiJIbKH
JIBa BUX1THUX.

B 1945 poui, B KiH11 BiliHU oApy>kuBcs 3 Kiapniero MuxaitiiiBHOO, 1HKEHEPOM—
oyniBenbHUKOM. B 1946 pomui B ciM’i 3’gaBunack noubka Hartans. Ilicns Biiinu bopuc
[BaHOBMY BHpIIIyEe 3aMHATUCS HAYKOIO BHPUTYNI. TSArHyiao Ha OaTbKiBIIMHY, B
Vkpainy. [lo koHKypcy IpOHIIOB B AEKUILKOX MICTax Ha mocany, ajge oOpaHo Oyio
pigauit KuiB. Xou BeprtaTtucs Oyno Hikyau. B KueBi nmpoxoauTs Mo KOHKYpCy Ha
Mocajay CTapiIoro HayKoBOro CHiBPOOITHHKA BIAALTY KOHTAKTHOT MILTHOCT1 [HCTUTYTY
oyniBenbHoi Mexaniku AH VYPCP. OnnowacHo Bukiamae B KILIID( iHCTHTYT
IIMBUIHBHOTO TOBITPSHOTO (JIOTY) IO CYMICHHUIITBY.

[Tepmri poku B Kuesi 3 1946 mo 1949 poku BunHaiimManu Ha JIyk’sHIBIN JBi
KIMHATKH, TIOTIM OTPUMaJId B KOMyHaII Ha ByuIll JIbBa ToncToro mBTOpy KiMHATH.

B 1950 pomi Buxoauth mnepma 3Hauyma kHura b.l. Kocrenpkoro
«3HOCOCTIMKICTh AeTajei MaluH». 3 IPUTAMaHHOK WOMY MPUCTPACTIO 1 €HEPTi€r0
IpaIoe HaJ JOKTOPCHKOIO JUCEPTAIlI €0 «3HOCOCTIMKICTD JACTAICH MAIIH 1 YCITIIITHO
3axuiac ii B InctutyTti Mmammno3HasctBa AH CPCP B Mocksi B 1951 porii. Bnepie
3aMponoHOBaHa Kiacu(ikallisi BUAIB 3HOIIYBAHHS 3a O3HAKOKIO BEIyYHMX IPOLECIB.
Bigomi Tpubosorn kpaiHM BHUCOKO OLIHWJIM POOOTY, BU3HABIIM HOTO MPIOPUTET B
JTlaJeKTUYHOMY TIJIXOA1 JI0 aHaji3y TIPOIECiB 3HONIYBaHHSA, Oe33arepeyHo
NPUIHABIIM HOBHM HampsIMOK B TpUOOJIOrii, sike, Ha iX AyMKY, HIOBUHHO OyJlO CTaTu
ITOBOPOTHUM ITYHKTOM B PO3BUTKY HayKH PO TEPTSI.

Byayun nucumeHTOM MO BiJHOIIEHHIO 7O KOHCEPBATUBHOTO AaKaJIeMIYHOTO
CEpENOBHUINA, PO3XUTABINM 3acTapiil TO3UIi B MWUTAHHAX 3HOIIYBaHHS, bopuc
IBaHOBMY 1 11OT0 171€1 BUKJIMKAIOTh BOTOHB Ha ce0e. Ba)XKo CK1agaroTbCA BIIHOCUHHU 3
KepiBHUKOM Bimauty 1 B 1953 pomi bopuc I[BaHOBHMY mepexoAauTh MpalioBaTH B
[ncTtutyT enexkrpo3BaproBanHs AH VYPCP Ha mnocagy crapumoro HayKOBOTO
cniBpoOiTHHKA JabopaTtopii 3BaproBaHHs. OJHOYACHO 3a CYMICHHUIITBOM 3aBiiye

134



Oyseamanasasamt: 3] yRazomes 3 as ¥ ticy 03onRyR900cung 3fe aedasto YiOR 330
agoaadeymyosayea dRIdieae)] @msO6mMEZ sd3Rnpao

kadenporo TexHonorii MeramB YCI'A 3 1953 mo 1954 poku. B Iucrutyti
€JIEKTPO3BAPIOBAHHS BIIEPILIE TPOTIOHYE METO/] XOJIOIHOTO 3BapIOBAHHS.

Jla€ThCs B 3HAKU BEJIMYE3HE HATIPYKEHHS OCTAHHIX POKIB, TPAILISETHCS MEPUINI
1H(}apKT. 3 TOr0 MOMEHTY BiH Pi13KO MIHSIE CTUIIb XKUTTS. JIr01MHa BEIMKOI CHUJIM BOJIL,
BIH BIJIMOBJISIETBCS BiJl aIMIHICTPAaTHUBHOI Kap €pH, NAJIbHIX MOI3/I0K, BUKIIOYAE 13
paiioHy M’siCHI IPOJYKTH Ta ajukorodib. [locTynoBi TpeHyBaHHs, pUpoja, pudaika,
MUCJIMBCTBO MiJHAJIM MOro Ha Horu. 3 Tux mip bopuc IBaHOBMY naBaB mepeBary
BY3IBCKUM KadeapaM, He TMparHyB 3aiilMaTd TOCaad, BEChb Yac MNPUAUIAB yBary
HAyKOBiil poOOTIi, MIATOTOBII aCMipaHTIB, MOIIYKayiB, JOKTOpaHTiB. Bubupas bopuc
IBanoBuy BY3m Bimomui, OuUTbIn Oarati 1 MO Majad MOXJIMBOCTI IJISi TPHUIO0AHHS
J0pororo nocaigHuipkoro odnaananusa. 3 1954 poky npaitoe B KILIID na mocani
3aBigyBada Kademporo TEXHOJIOTII MeTalmiB Ta Marepiano3HaBcTBa. OmHOYACHO
CTBOPIOE JTAOOPATOPII0 TEPTsI, MAIEHHS Ta 3HOIIYBaHHS B MalllMHAX 3 YHIKAJIbHUM
oONagHaHHSIM - CaMUM IMOTY)KHHUM €JEeKTPOHHUM MikpockoroM. B 1954 por
b.I. Koctenpkomy 0yiio npucBoeHo 3BaHHs npodecopa. [lepion pobotu B KILI1D OyB
Ty>Ke MI0I0BUTUM. Briepiiie mokazaHa AucioKalliifHa CTPYKTypa MOBEPXHEBUX IIapiB
IIPU TEPTI, aHAJI3 EHEPTeTUYHOTO OaJaHCy MPU HOPMATBHOMY TEPTI Ta MOIIKOIKEHHI.

bopuc IBanoBuu OyB Onuckyuum crpateroM. Illo0 oTpumaTu MOXIHUBICTH
IpaioBaTd 1 MaTH YHIKallbHEe OOJIaJIHAHHS, BIH 3apsKaB CBOIMHU 17€IMH JIIOJICH
eHepriiinux, kepisaukiB BY3is, H/II, 3aBoiB, 3aimy4daroun X 1 MOKIIUBICTIO OTPUMATH
BUEHUI CTYIIHb, CTBOPUTH HOBI1 JabopaTopii, kadeapu, Kl riAHl BeIy4rnX HAyKOBUX
LEHTPIB CBITY.

He maroum Hisikoi ocobuctoi Buroau, bopuc IBaHOBHY CTBOPUB yMOBHU ISt
poOOTH 1 3aHATTS CIPABOIO, KA 3aXOIMUJIa BCE MOTO JKUTTS, ajle HE BCE CKJIAJIalOCh
Omaromomyuno. Tak, MpakTUYHO MiATOTYBABINM TUICATY HAYKOBO-TIEAAroTI4HIX
KaJIpiB: TPbOX PEKTOPIB-JOKTOPIB HAYyK, AECSITKM CIEUIANICTIB - KaHAWAATIB Ta
nokTopiB Hayk ana  BVY3iB, crTBopuBImIM gocmigHuibky 6azy B KILIIO,
nporpairoBaBiii TaM Outss 20-tu pokiB, bopucy IBanoBuuy mnpuiinuiocs mitH 3
1HCTUTYTY. JlesiKi yuHi, 3JIIKaBIIMCh KEPIBHUIITBA, BIIBEPHYJINCH Bi/l HHOTO.

B 1966 porii Bce mpuidliioch MOYUHATH 3 HYJIS Y Billl 56-TH pokiB. i 11500
Oyna oOpana VYkpaiHcbka cutbcbkorocmnogapcbka akaaemiss (YCI'A). 3HoBy
CTBOPIOBAJIACK JIA0OPATOPisl, KyITyBaJIMCh MOTPiOHI MPUIIA/IU, €IEKTPOHHI MIKPOCKOIIH
npu miaTpuMmill pektopa mpodecopa B.D. Ilepecumnkina. Punyna HoBa XBHIIA
acmipaHTIB Ta MolykayiB. B mepiu poku poOoTH B akajeMmii B acHipaHTypl Y HbOTO
HaBYaJl0Ch ofHOYacHO Ouibiie 30 4onoBik. 3HaMeHUTI 25 u 23 aynurtopii B 7-omy
KOpITyCl OYyJIM 3aBXKJI HAIIOBHEH1 acIlipaHTaMH.

JIronuua Benuue3Hoi 1HTYiii, bopuc IBaHoBMY nepeadayaB KapTUHY NPOLECY B
oMy, B auHamimi. JIJisl MiATBEpKEHHS TiNOTe3 HeoOXiaHi Oyiu MaciiTaOHi
JOCIIJKEHHS, TOMY B acCIipaHTypy BiH OpaB BCiX OXOYHMX, XTO JI0 HbOT'O 3BepTaBcs 1
XOTIB MPaIOBaTH.

Benuky nomomory B oprasizamii poOOTHM HamaBama JpyxkuHa, Kiapmis
MuxaiiiBHa, B3SBIIM Ha cebe 000B’SI3KM cekperaps. BoHa BiamoBijnana Ha JIHCTH,
TeneoHH1 A3BIHKM, MpHiiMalia BAOMa Y4YHIB, MHIATOJOBYBaJa iX 3HAMEHUTUMU
nupikkamu. IIpamoBaB bopuc IBaHOBMY B OLIBIIOCTI BJAOMA, JIIOAW WILIA Ha
KOHCYJIbTAIlll HOTOKOM. Bee ®UTTs ciM’i Oyi10 miANOpsAKOBaHE IbOMY PUTMY.
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Ha mouatky 80-x pokiB 3’sBMJIaCh HOBa amaparypa i TOHKOTO (Pi3MYHOTO
aHaji3y MaTepiaiiB, BUHMKJIA 3ajada 3aKyIiBjial HOBOro ooOmaaHaHHs. Komrru Oynu
3Hal/IeH1, aje B liel Yac BUHUKJIM HECTIPUATIMBI YMOBH B akajemii. B moktopanTypi y
bopuca IBanoBuua OyB mnpopektop M.D. Carau. Pexrop, moGauuBiIid B HHOMY
KOHKYpEHTa-/I0KTOpa HayK, CTBOPUB YMOBHU IepeciigyBaHHs Muxaiina denopoBuya
¥ #ioro yuHiB. IM mpuifluIocs miTH 3 akagemii.

Bupimeno Oyno mabopaTopito CTBOPUTH B [HCTUTYTI HaAMIIHUX MaTepialiB.
OuonuB 1i ydenb kaHgupaT Hayk B.O. Jlsmko. HoBa amapaTypa mo3Boiwia
NPUBIAKPUTH TAEMHHUII CyOMIKpOCBITY mie Oinbine. bynum oTpuMaHi BaxInBi
pe3yNbTaTH TO BUBYCHHIO BTOPHUHHUX CTPYKTYp, BH3HAUCHUH PIBEHb AKTHBHUX
€JIEMEHTIB CEPEIOBHUIIA B HUX.

bopuc IBanoBuY OyB HE TUIBKM BYEHHMM, a 1 PO3YMIB BaXKJIMBICTh IMiATOTOBKU
iHxeHepiB. TpaauuiiiHO BHILA OCBITa B KpaiHl Oa3zyBajach 3aBXAM Ha BUBYCHHI
TEOPETUIHUX KJIIACHUHUX TUCIHUIUTIH. JIJ1s1 MiAroTOBKM (haxiBI[iB—eKCITyaTaIlliHUKIB 3
BEIUKUM TpyZaoM B 1969 pormi Oyna crBopena ogna 3 mnepmmux B CPCP xadenpa
HAJIMHOCTI 1 JIOBroBIYHOCTI MamuH. bopucy IBaHOBHYY MPUHIIOCH OYOJIUTH CBOE
JUTHUIIE, X04a 11e 0yJI0 MpOoTu npuHIUMiB BueHoro. Odopmusiiu nexcito B 1970 pori,
bopuc IBaHOBMY 3anuIIMB MOcCaay 3aBiayBada, MPOJOBXKYIOUM IMpaIfOBATH
npogecopom kadeapu. Aje BOHA MMOCTYIIOBO PO3YMHMIIACK 1 IIE31a, K CaMOCTiHA
OJIMHUIISL, XOUa Y BChOMY CBIT1 TaKi JAUCITUILUTIHK BUBYAIOTHCS CEPHO3HO 1 TITMOOKO.

[IpexkpacHuii mengaror 1 «TpeHep», bopuc IBaHOBHY BelMKy yBary HpHALIAB
HAaBUAaHHIO CBOIX Y4YHiB, (popmyBaHHIO iX cBiTorsimy. B YCI'A no uerBeprax
TIPOXOIIIM CEMiHApH ISl YUHiB, 0OrOBOPIOBANIMCH AMCEpTalil. Iy xyxke KOpHCHi
TPEHIHTH AJis [ucepTaHTiB. Tomy Mailbke He OyJo 3puBIB Ha 3axucrax. OpraHizyBaTu
3aXUCTU OYJIO TaKOX BEJIMKOI MpoOsieMor0. Takoi KIIBKOCTI AUCEpTaIllid HE Morja
OpUIHATHA XoAHA BueHa pana, mMpuxoauiocs AOMOBISITHCS B 0aratbox pajax Io
3aXHUCTY, CTOSITU B JIOBI'MX Yeprax.

[TonynsipuicTs Ta HOBU3HA poOIT b.I. Kocrenpkoro nmpusabmioBana 6araThox,
Oyno Garato 3BepHEHb BiJ JOCIITHUKIB-TIOYATKIBIIIB, BiJ 3aBojiB, BY3iB, kadenp.
Bbopuc IBanoBHY HIKOMY HE B1JIMOBJISIB, a0COIIOTHO 0€3KOPUCIMBO JOTIOMAras, JaBaB
KOHCYJIbTalll1, MOPajau, AKi MAKPITUTIOBAIUCH TPAKTUYHOO JT0TTOMOTOIO.

b.I. Kocreupkuii 3irpaB BeJIMKYy pojib B JIOJISIX CBOIX TOBAapuUIIiB Mo 1exy. Ha
npoxanHs M.I1. bpayna nonomir iiomy nepeOpatucs 31 CBepIOBCbKa, PEKOMEH TyBaB
Ha poooty B YCI'A. CBoro apyra mosogocti mpodecopa B.M. Cyropuxina 3acTaBuB
nepeixatu 10 Kuesa 31 CBepyioBChbKa U JOMOMIT oMY mpatieBiamTyBaTuch B YCI'A
Ha mocanay 3aBigyBaua kadenporo. 3ampocuB mpodecopa C.M. KokeBHHKOBa Ha
poboty 3aBimyBauem kadenporo B YCI'A, TUM caMuM MiJIHSIB HAYKOBUN MOTEHIIIA
(dakyabTETy MeXaHi3allii ClJIbChKOr0 TOCIOJapCTRA.

3a nepiog pobotu B YCI'A 3 1966 no 1991 poku (3a 25 pokiB) miarorysas 112
KaHIWUJIATIB Ta IOKTOPIB HAYK, JAESKi 3 HUX N0 cUX mip mpamoots y BY31. Ile a.1.1.
M.3. CaBuenko, npodecop O.B. Hamumun, noreatn O.B. 3azumko, JI.JI. PoroBcekuii,
B.JI. I'puuxociii, A.A. Jlemko, C.JI. Jlexman, JI.®. Bosnrok i1 6arato inmux. Cepen
YUHIB € JIeKiIbKa cimeinux aunactii: 1.B. JlaBpyk 1 ioro cuH, I'.I. 3aneupkwuii 1 fioro
cun C.I'. Banenkwii, 6patu Jleuii Oner Ta BikTtop, mpodecop I.I'. HocoBckuii 1 #ioro
cuH, cimeitHl napu KonicHruueHKiB Ta XaIsBOK.
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[3 iHIIMX MICT Ta KpaiH TaKOK WIIIOB MOTIK YYHIB, BApTO OYyJIO MEPIIOMY ITONACTH
B acmipantypy. Insx cBOiX y4HIB NpOCTEXKyBaB 1 MICIS 3aXUCTy, JIONOMAaraB 3
npaleBiIallTyBaHHIM, CIIPUSB B OTPUMAHHI XKUTJIA.

Bopuc [BaHOBUY 3 TOPAICTIO 1 IESIKOIO IPOHIEI0 PO3MOBIAAB, SIK HOMY B/1IaBajoCh
YHUKATH BCTYIY 10 KOMYHICTUYHOI MapTii, BpaXOBYIOUHU CIIy>kOy B apMii, poOOTy Ha
VYpanmami mij 4ac BiifHH, 3aliMaroud MOCaaM, SKI BUMaraiau LbOTO 1 MICIs BIMHM.
Bunukano 6araro mpoOiem, sKi TpaHUYUIU 3 PU3UKOM, B 3B 53Ky 3 MIOHEPCHKUMU
17IeIMA Ta KOHIENIIiIMHA. Bce KUTTS oMy MPUXOIUIoCs OYyTH TEPIIONPOXO0IbIIEM:
KOHIEMI[iS OKHCIIOBAJILHOTO 3HOLIYBAHHSA 1 3aCy/KyI04a y BIAMOBIIb PE30JIOIis
Hapaau AH CPCP, BiuB MacmraGHOro (pakTopy Ha MpOIECH MPHU TEPTi 1 BACHOBKH,
MOB’sI3aH1 13 30UIBIIEHHSIM PO3MIpIB JIeTalel. A 1€ B Ti 4acH MOTJI0 OyTH PO3IIHEHO,
SK TIKITHUITBO 1 3aKIHYUTHUCS apemToM. [IpoTsarom Garatbox pokiB Himia 60poThOa
JIBOX 1J€0JIOTIM — MEXaHICTUYHOI (MOCKOBCBKOi) Ta CTPYKTYpPHO-€HEPreTHYHOI
(xuiBchkoi). bBynum  BiaxuiieHI 3asiBKa Ha  BIJKPUTTSA SBUINA CTPYKTYPHOI
IPUCTOCOBAHOCTI IIPU TEPTI MOCKOBCHKOIO KOMICIEIO, 3asiBKA HA JIEP>KaBHY MPEMIIO.

b.I. Kocrenupkuit 6araro mo Bctur 3podutu 3a cBoi 80 pokiB. CTBOPUB IIKOITY,
6mm3pko 160 kanauaaTiB 1 12 JOKTOpIB HAyK — HOTO y4HI B 0ararbox KpaiHax CBITY.
Bunas Oumbmie 500 poGit, 25 wmonorpadiii. € OCHOBOMOJOXXKHHUKOM Teopii
OKHUCITIOBAJILHOTO 3HOINYBaHHSA. Y 1980 pomi oMy Oylio NpPHUCBOEHO 3BaHHA
«3acnoyxkeHoro mgisiya Hayku YPCP». B ocTaHHl pOKHM >KUTTS 3aXONUBCA 17E€I0
TEPMOJIMHAMIKHM BIAKPUTUX CHCTEM, IPUCTOCYBAB il O MPOLECY TEPTS, 1 BBAXKaB, IO
BIH MPAKTHUYHO 3aBEPIIUB CBOIO TEOPIIO.

b.I. Koctenpkuii OyB €HIIMKJIONEAUCTOM, Ha OYy/b-SIKE€ MUTAHHS 3aBXKJIU MIT
BIIMOBICTU. baraTo unTas, ynTaHHs OysI0 KOO YIHOOJICHUM 3aHATTAM. Y CIIIIHI JIFOAU
IJIaHYIOTh CBOIO POOOTY, YITKO BU3HAYAIOTh TEPMIHM BHKOHaHHS. HaBiTh Oymyum
JITHROIO JIIOJUHOIO, IO TIEpeHeca NeKibka 1H()apKTiB, HE3aJOBTO 0 KIiHIA KUTTS
NUCaB «IUIAHOB TPOMAJbE» 1 JOCSITaB HaMIUYEHUX IUJIeH, Ta TakuX, II0 MOXE
M03a3JIpuTH Oyb-sKa Mosioza jroauHa! Oaep>KuMicTh B poOOTIi, IUCIMILIIHOBAHICTD,
BEJIMKA CHJIa BOJI1, pO3yM Jasid MOKJIUBICTh b.I. KocTerbkoMy mpoKUTH 111KaBE JKUTTH,
3aJIMIIAI0YUCh BHYTPIIIHBO BUTHHOMO JIIoANHOKW. CTaniciaB Jlem ckazas: «Po3ym — 11e
BHYTPIIITHS cBOOO1a». Takii Tr0arHI BAXKKO OYyJIO BIATIOBIIATH, aJle IIIKABO YKUTH 3 HUM
nopy4. BiH 3ayMimumB sickpaBuii CiiJl B HayIll 1 BIUIMHYB Ha JI0J1 OaraThOX JIFOJICH.
Bbopuc IBanHoBHY OyB MOTOMCTBEHHM IHTEJIITEHTOM, HOCIEM HE JIMIIIE HAYKOBOIO, A€ 1
BCI€1 1HILOT KYJIBTYPH, Ky LIEAPO MEPeAaBaB BCIM, XTO 3 HUM CTHKaBcs. Tomy OaraTto
XTO 3 YUHIB Ha3uBae oro Buutesnem 3 Benukoi jitepu [1, 2].

Cnucok sitepatypu
1. ITamsatu b. U. Kocreuxoro. Tpenue u uzHoc. 1993. Ne 1, 1. 14, C. 4-9.
2. Koctenpkuit Bopuc IBaHOBHY. https://uk.wikipedia.org/wiki/
Kocrenpkuit_bopuc IBanoBuu [pexum goctymy 25.10.2019].
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«...IloBepxHeBa MIITHICTh MaTepialy HE MOXKE OyTH
npsaMO 3B’S3aHa 3 BJIACTHBOCTSIMH  BUXIJTHOTO
Marepiaiy. BoHa 3anexuth Bij] B1aCTUBOCTEU HOBOI
(ba3u-BTOPUHHUX CTPYKTYpP, AKI YTBOPIOIOTHCS 13
BUXIJTHOTO MaTepialy HUISIXOM HOTO CTPYKTYpPHOI
nepeOy0BH 1 B3aeMmojii 3 cepenoBuiieM. Lls
TpaHchopmarlisi IPUBOJAUTH CIIOYATKY JO CTBOPEHHS
HOBOT (pa3u - niiicHOro 00’ €KTY pyiHYBaHHS — 1 JTUIII
MOTIM JI0 Moro pyiiHyBaHHS. Y LIbOMY 1 € KOpIHHA
BiIMIHHICTh 00’€MHOTO 1 MIOBEPXHEBOTO
pYHHYBaHHS 1 MIITHOCTI».

20.03.1910 — 15.02.1991 pp.

bopuc IBanoBuu Kocrenpbkuii, HAIEXKUTh 10 TSI SICKPaBUX, OCOOMCTOCTEH -
3aCHOBHMKIB Cy4aCHO1 TPUOOJIOT1, IKHI 111e 32 )KUTTS IpUiiMaBcs BCIMa sIK Kiacuk. Lle
MO>KHA 3B’SI3aTH 3 HOTO TBOPYOIO CHAIIMHOIO, KUIBKICTIO MPSIMUX y4HIB, Oararbma
MOCITIIOBHUKAMH, YHCENbHICTIO HOBUX 1/IeH, YABIEHb 1 EKCIEePUMEHTaIbHIX
pe3ynbTaTiB. A MOKHA CYJIUTH 1 IO TOMY, 1110 6araTo pO3BUHYTHUX HUM YSBIECHb OyIH
Ha «BICTP1» 1 ABJSUIUCh CUHTE30M OCTaHHIX JOCATHEHb (PYHIaMEHTAIbHUX CYMIKHUX
Hayk [1].

bopuc IBanoBuu Kocrenpkuit Hapoauscsi 2 kBiTHA 1910 poky y M. TertiiBi
Tapamancbkoro noBity KuiBcbkoi rybepHii B ¢iM’1 3eMcbKOTo Jikaps [2].

VY 1914 pomi cim’s niepeixana g0 micta Kuesa. B 1917 porni 3akiHuuB nepiuit
KJIaC 4OJIOB1YOi TiMHAa3ii, MOTIM TPYAOBY CEMHPIYHY LIKONIYy, a 3rogoM KuiBcekuii
METIOpaTUBHUI TEXHIKYM.

Cy>xuB B apMii 1 B 1934 porii nemo011130BaHMi 13 1i pSAAIB 32 CTAHOM 37I0pOB 4.
[ToBepnyBcst 10 Micta KueBa, ane BpaxoByluHu rojiojl B YKpaiHi, BiH 3 MaTIp’io 1
cectpoto BuixaB B 1934 poui Ha Ypan go micta CBepyioBcbka (HuHI Pociiichka
deneparris).

Ha VYpani 3 1934 no 1939 poku npaitoBaB 1HCIIEKTOPOM 3 SIKOCTI TOpdy HaA Pl
3aBojiB. OJHOYACHO HaBuYaBCS HA BEYIPHBOMY BIAJIUIEHHI  YPalbChKOTO
MOJIITEXHIYHOTO 1HCTUTYTY, sikuid 3akiHuuB y 1940 portii 3a cnenianpHicTiO «Bepcraru
Ta 1HCTpYMEHT». Y 1943 poii 3a04YHO 3aKIHYMB acCHipaHTypy LbOTO 1HCTUTYTY 1
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3aXUCTUB KaHAWJATChKy Aucepramiio «JlochmikeHHs mnporeciB HUTIPYBaHHA Y
3B’SI3KYy, 3 TEIUIOBHUM PEXUMOM 1 CTPYKTYPHUMHU 3MIHAMH, $IKI BUHUKAIOTh MpU
nutiyBaHHI 3arapTOBaHUX MTOBEPXOHbBY.

[Iparroroun Ha 3aBoni «Ypanmaimn» bopuc IBanoBuu Kocreupkuii po3poOus
METOJ BUTOTOBJICHHSI JIUTOTO Pi13aJIbHOTO 1HCTPYMEHTY 13 BIJIXO/1B MIBUIAKOPI3AIBHOL
CTaJgl 1 TEXHOJIOTiI0 BUTOTOBJICHHS OIMETAJICBOTO PIi3AIBHOTO I1HCTPYMEHTY, JI€
pi3ajbHa YaCTHHA BUTOTOBJISIACK 13 MIBUAKOPI3aJIbHOI CTal, a KpiMibHA (CTEpKEHb
pi3Lis) 13 BYTJIeeBoi cTai.

Y nepioa 1941-1946 pp. mpairroBaB Ha 3aBO/I1 « Y pajMarny CTapIiIuM MaicCTpoM,
CTapIIIMM TEXHOJIOTOM, 1HKEHEPOM JOCITITHUKOM Ta Ha4aJbHUKOM 1IHCTPYMEHTAIBHOT
nmabopatopii.

bopuc IBanoBumu Kocteupkuit OyB 3aiyMBuUM pUOATKOIO, MHCIUBIEM,
1axicToM (KaHIUIaTOM Y MalCTpH CIIOPTY).

[Ticns Bitinu bopuc IBanoBuu Kocteubkuii Bupiirye 3aiHATHCS TpOodeciitHO0
Hayko10 1y 1946 porii mojaBim JOKyMEHTH B AeKkibka iHCTUTYTiB CPCP, BiH BUOupae
(xou 3 ripmumu ymoBamu) [HcTutyT O6yniBensHoi Mmexaniku AH YPCP (m. KuiB). 3a
CYMICHUIITBOM BHKJIaJia€ B KHIBCbKOMY 1HCTUTYTI IUBIJILHOTO MOBITPSIHOTO (PIIOTY.

VY 1950 porui Buxoauth nepina moHorpadisi bopuca IBanoBuua Kocrenbkoro
«3HOCOCTIMKICTD JeTajei MamuHy, B 1951 porii BiH 3aXuIae JOKTOPChKY JUCEPTAIliIO
3 TaKOIO K TEMOIO.

3 1953 no 1954 pik bopuc IBanoBuu Kocrenpkuid mnpamroe CTapimm
CHIBpOOITHUKOM J1abopaTopii 3BaprOBaHHS B IHCTUTYTI ejlekTpo3BapioBaHHs AH
YPCP 1 3a cyMICHHLUTBOM 3aBilye Ka(eapor TEXHOJIOTIT MeTaliB YKpaiHChKOi
CUIBCBKOrOCTIOAapCchKoi akaaemii. Y 1954 pori iioMy Oysi0 MPUCBOEHO BUEHE 3BAHHS
npodecopa.

HaiiGi1b111 TOBHOIO MIpOIO HOTO TajaHT, Ik BYEHOrO 1 MeAarora po3KpHuBCS B
KuiBcbkOMY IHCTUTYTI iH)KeHepiB uBLIbHOI aBiarii (1954-1966 pp.) i YkpaiHChKiit
CLIBCBKOTOCIIOApPChKiM akaaemii (1966-1991 pp.).

Y KuiBcbkoMy IHCTHTYTI I1HXKEHEpIB HMBUIHHOI aBiarii bopuc I[BaHOBHY
OJIHOYACHO TIpaIfoBaB Ha TMoOcajl 3aBigyBada KadeApu TEXHOJOTii MeTaliB 1
MaTepilaJio3HaBCTBA Ta KEpPIBHUKA CTBOPEHOI HHUM HAyKOBOI JaboparTopii TepTs,
3MaIlyBaHHS 1 3HOIIYBaHHS B MalllMHaX. TyT BIEpIIE JOCTIHKEHO TUCIOKAINHY
CTPYKTYpY IOBEpXHEBUX IIIapiB MaTepiayliB TijJ 4Yac MPOBEJAEHHS YHIKAJIbHOTO
EKCIIEPUMEHTY 3 aHalli3y €HEepreTHYHOro OallaHCy 32 YMOB HOPMAJIBHOTO TEpTS 1
nomko/KyBaHocTi. Ilin #oro kepiBHMUTBOM 3a mepiof podbotu B KuiBcbkomy
IHCTUTYTI 1HXXEHEPIB IMBIIBHOI aBialli 3axUCTUIOCh 38 KaHIUAATChKUX 1 5
JOKTOPCHKUX JUCEPTAlliil, y TOMY YHUCIl TpU MaHOYTHIX PEKTOPU I[HOTO BHUIIIOIO
HaBYAJILHOTO 3aKJIamy.

[licnst CTBOpEeHHS HAYKOBO-JOCHIAHOI 0a3u MIATOTOBKH IUIESIU HAyKOBO-
negaroriyaux kajapiB B KWUiBChKOMY 1HCTUTYTI 1HXKEHEpIB IUBLIBHOI aBialii,
MIPOTIPAITIOBABIIM TaM OILIbINEe IBAaAUATH POKiB, y bopuca IBaHOBHuYa 3’SIBHINCH
CYIIEPEUSIUBOCTI 1 pO301>KHOCTI 3 KEPIBHUIITBOM HaBYAJILHOTO 3aKJIay, B TOMY YHCII 3
OKPEMHUMH HOT0 BUXOBAHIISIMHU.

3aKkroyHUN TIepioJl HAayKOBO-TIeAAaroriyHoi misibHOCTI bopuca IBanoBmya
Kocrenpkoro npoimioB B YKpaiHChKIM CUTBCHKOTOCTIONAPCHKiN akamemii. Criodarky
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(1966-1969 pp.) BiH npairtoe Ha Tocai npodecopa Kadeapu eKCIuTyaTaii ManmHHO-
TpakTOpHOTO Tapky, a 3rojgoM (1969-1971 pp.) opranizoBye i 3aBigye Kadeaporo
HAJIAHOCTI 1 JIOBFOBIYHOCTI MAIlIMH CLIHCHKOTOCIOAApChKOro BUpoOHMITBA. Ilicis
00’eqnanHs 3 kadeaporo texnosorii MetanmiB b. 1. Kocrenpkuii 3aBinye xadeaporo
TEXHOJIOT1i MeTalliB HaIIMHOCTI 1 AOBroBiyHOCTI MamuH (1972-1976 pp.). 3 6epe3ns
1976 poky mo mrororo 1991 poky mpaitoBaB Ha nocaji npodecopa kadeapu, sika B
1987 pomi nepeiiMmeHoBaHa Ha Kadenpy TEXHOJIOTT KOHCTPYKLIMHUX MaTepialliB 1
MaTepiaJo3HaBCTBA.
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Epemee O. 1., Coxon O. H., IranoB I'. O., Muxaitnic . Il., Onanpuyk A. C.,
Kocreupkuit b. 1., Mixuo H. O., Tonmauosa T. 1., Ymon C. 1., apyruit psng -
Uepnumona K. 1., ITaBmtox H. 1., CaeBuu E., YepkacoB H. II., Ocranenko I'. 1.,
[TaBnik B. B., Cympynenko O. B., Onekcienxo T. II., XKyxa T., Tpetit psg -
['puban O. I1., I'y6cerkuit FO. 1., I'ynika b. B., 3enincekuit O. M., Anens AGnens A3zi3
Mycrada (€runet), Muposcekuii E. 1., Jlsmko B. O., I'ypmaza O. A., Mmenem A.
(Cupis), CemenoBcebkuit O. €., Porosebkuit JI. JI.

Biacyrni: Ilpustok M. II., Homamenxko I. M., Hamwmnesuu C. IO,
Jlesrpuncekuit C. O., IBwobenko . T., Korpeuko O. O., IluBoBapoB 3. b.,
Kaunncekun P. (ITosmbma), HaxumoBuu €. (ITonema), Kpouko B. (CnoBakis),
Koctun B. M.

B VkpaiHchKill CUIBCHKOTOCIOAAPCHKIN akaaeMii 3HOBY Maibke 3 Hyss OyJio
CTBOPEHO YOTHUPH HAayKOBO-AOCHIAHI Jiaboparopii 3 HEOOXIIHUMH MpHUIaIaMH,
YCTAaHOBKAMH, HOBITHIM €JIEKTpOHHUM MikpockornoM YOMBC-100 (posainsHa
3natHicTh 01m3bko 1000 H M), sikuii 1aBaB MOKJIUBICTD JOCIIKYBAaTH B3a€EMOJIIIO 1
BIUTMB JTMCJIOKAIlIN Ha pealibHy CTPYKTYPY MOBEPXHEBUX IIapiB MaTEpialliB MPU TEPTI.

VY nepiox 3 1968-1975 pp. y bopuca IBanoBruua Koctenpkoro HapaxoByBajioCh
1o 30 acmipanTiB 1 momrykadiB. B mabGopartopisix kadeapu oIHOYACHO BUKOHYBAIIU
nociimxeHHs 10 20 acmipaHTiB.
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Bbopuc IBanouu Kocreupkuil cripusiB 3aaydeHHIO HA 3aBiayBaHHS KadeapaMu
npodecopa Cyropixina B. M. Ha 3aBigyBaHHs Kadenporo AeTajieid MalluH 1 miaioMo-
TpaHCHOPTHUX MamuH Ta wieH-kopecnionaeHta CPCP KoxesnikoBa C. M. Ha
3aBiJlyBaHHS Kadeaporo onopy MaTepialib.

bopuc IBanoBuu Kocrenpkuii Brepiine B CBITOBIM HayIll KiacudiKyBaB BUIU
3HOIIYBaHHS 32 BEAYYUMH MpoliecamMu. Buja 3HOIIYBaHHS BU3HAYAETHCS YMOBaMHU
poOOTH Tmapu TepTs, XapakTEepoM pyHHYBaHHS TMOBEpPXHI, CTPYKTYpoOrO 1
BJIACTHBOCTSIMHU MMOBEPXHEBUX IIAPiB, 3yMOBJICHUMH MEXaHIYHOIO 1 (P13UKO-XIMIYHOIO
B3a€EMOJIIEI0 MaTepiamiB JeTajeil 1 cepeioBuia B 30HI TepTsa. Bin po3poOus
KOMILIEKCHY METOJMKY 1 MalTuHU JJIA JOCIIKEHHS TPOIIECiB 3HONTYBAaHHA [3], AKY
BU3HAJIM HaBITh HOTO0 HayKOBI OMOHEHTH Taki, sk akagemiku CPCP II. A. Pebinnep,
M. M. Xpymos i I1. €. [Ipsuenxo.

HayxoBi 3100yTku bopuca IBaHoBMuya Kocrenpkoro, mo crajid BCECBITHBO-
BIJIOMUMH, TIOB’s3aHI 3 PO3pOOJEHHSAM Kiacu@ikallii MpOIECiB 3HOIIYBAaHHS Ta
MOIIKO/DKEHHSIM JIeTalled MalluH, JOCHI/DKEHHSIM (Pi3UKO-XIMIYHMX MEXaHi13MIB
BIJIKPDUTOTO HUM SIBUIIIA HOPMAJILHOTO OKUCITIOBAJILHOTO 3HOIIIYBaHHS, (POPMYBaHHSIM
BTOPUHHHUX CTPYKTYp Ha MOBEPXHSAX TEPTSA 1 TEOpis CTPYKTYPHOTO MPUCTOCYBAHHS
MaTepiaiiB MiJ yac TepTs Ha 0a3i CydyacHHUX YSBIEHb METAIO(MI3UKU, MEXaHOXIMIT 1
TEPMOIUHAMIKHU.

JocnikeHHsT pO3BUTKY BTOPUHHUX CTPYKTYP JO3BOJIMIJIO BCTAHOBUTH SIBUIIE
caMooprasizaiii 1 camMOperyJIlOBaHHs IMPOLECIB BTOPUHHOTO CTPYKTYpOYTBOPEHHS,
cuHeprizMm aii aedopmamiiiux, 1udy3iMHUX 1 XIMIYHEX OpoueciB. Binkputo psin
e(eKTIB KOHTAKTHOI Ta aHOMAJIbHOI B3a€MOJIli aKTUBHUX E€JIEMEHTIB CEPEIOBUINA B
MeTaJjl, HeTATUBHHM BIUTMB KUCHIO TIPY HAJUTHIIIKOBOMY OKMCHIOBaHHI B YMOBAaX TEPTSI
KOUEHHsI, aOpa3uBHOTO 3HOITYBaHHS 1 PETUHT-TIPOILIECI.

bopucom IBanoBuuem KocTtenbkuM po3poOJeHO 3arajibHy METOJI0JOTII0
BUPIIIICHHS TPAKTUYHUX 3aBJIaHb 3a JOMOMOTOI0 BUBYEHHS IPOIIECIB 3HOLTYBaHHS
JeTajel MallliH B YMOBaxX 1X eKCILTyaTallii, CACTEMHOI'0 aHai3y Ha 0a3i CTPYKTYpHO-
E€HEPreTUYHOI TeOoPii TEPTS Ta 3HOITYBAHHS.

Bin ymepmie 3actocyBaB HaWCydacHIilll METOAU JOCHI/DKEHHS TIPOIECIB
3HOIITYBaHHS: €JEKTPOHHY MIKPOCKOIII0, PEHTTCHOCTPYKTYPHUM, €IEeKTPOHHO-
rpadiuyHANd, OXe-CIeKTPAIbHUN aHalli3u, JOCHIDKYBaB 3MIHHM JHCIOKAIiHHOT
CTPYKTYpH MaTepialliB B 30H1 TEPTS.

[Tlin xepiBuuurBoMm bopuca IBaHoBMua KocTeubkoro po3poOieHO IMiTICHY
CHUCTEMY TEeXHIUYHUX PIIIEHB 3 MiABUIIEHHS 3HOCOCTIMKOCTI Ta JOBTOBIYHOCTI BY3JIiB
TEPTsl, 3aXUIleHuX 47 aBTOpCbKMMU cBimouTBamMu Ha BuHaxijg CPCP.

3 1990 poky bopuc IBanoBuu KocTenpkuii 3axonuBcs po3po0OKoIo 1 peasizaiiero
TEOopii TEPMOANUHAMIKH BIAKPUTHX CUCTEM B IMpoliecax TEPTs 1 3HOIIYBAaHHS.

bopuc IBanoBuu KocTerpkuii 0cOOMMBO I[IHYBaB HAYKOBY CIIBAPYXHICTh 3
akanemikamu CPCP II. A. PeGianepom, M. M. Xpymosum, 1O. C. TepminacoBum,
A. 1. IlerpyceBnuem, A. C. Axmaroum, C. B. Benuenem, B. T. TpoiueHkom,
npodecopamu E. M. Hatanconom 1 M. I1. bpayHowm.

bopuc IBanoBuy Kocrenpkuit miarorysas 164 kanauaaTi TEXHIYHUX HAYK 1 12
JIOKTOPIB TEXHIYHUX HAYK, K1 1 0 HUHI MPAIIOIOTh B 0aratbox KpaiHax CBITY 30KpeMa
B Ykpaini, ®eneparusHiit PecnyOmini Himeuuuni, Crnonyuennx Illtatax Amepuku,
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Hepxasi [3paine, Pecny6mini Iloasmi, Pecny6mini bonrapii, Apadcpkiit Pecry6uirti
€runTi, Cupiiicbkit Apadebkiit Pecriy6uini 1 Pociiicbkini Deneparii.

Haii6inpm mnigauM nepiogoM pobdotu bopuca IBanoBuya Kocterpkoro Oyna
pobota B YKpaiHCBKIM CLIbCHKOrOCTIONApChKid akamemii (HuH1 HarionanbHuit
YHIBEPCUTET OlopecypciB 1 MPUPOJAOKOPUCTYBaHHS YKpainu), ne 3 1966 poky Oyio
3axuineHo 119 HaykoBux auceprarii, Haioabie y 1970 porri — 12. JIuiie 3a Tpu poku
1970-1972 pp. 3axumeno 30 mucepramiii. HaykoBi po6oTu acmipaHTiB YKpaiHChKOi
CUIbCHKOTOCTIONAPCHKOI akajgeMii Ta 3 I1HIIMX HAYKOBHMX 3aKJafiB, 3B’S3aHUX 13
CLIbCHKOTOCTIOAAPCHKOI0 TEXHIKOIO OyMu CHOpsIMOBAaHI Ha JOCHIDKCHHS BUIIB
3HOINIYBaHHS JeTajieil pI3HUX TPYIl MAlIHH B YMOBaX €KCILTyaTalliil.

Jlis HalOIIbII MOIIMPEHOTO BUIIB 3HOLIYBAHHS JIOCIHIIKYBaBCS MEXaHI3M
pyHYBaHHS TOBEPXHEBUX IIapiB MaTepiajiiB map TepTsS 1 CHOCOOM MiABHUIIECHHS
JIOBFOBIYHOCTI JI€Tajeil Ta By3JIiB.

BukonyBayiich Takox poOOTH 3 BIUIMBY MacHITaOHOro (akTopy MacTuil Ta
IHIIMX poOOUYMX cepefoBUlll (OTPYTOXIMIKaTH, MIHEpaldbHI Ta OpraHiyHi J0OpuBa,
IPYHT, IPOJYKIlis CLIILCHKOTO TOCIIOJAPCTBA 1 TBAPUHHMIITBA Ta 1H.) HA MEXaHI3M Ta
IHTEHCUBHICTh 3HOIIIYBAaHHS MaTepiajiB JeTaleH Mpu TEPTI.

st Hamoro YHIBEPCUTETY MIATOTOBJICHO MIArOTOBICHO 26 HaykoBIiB. Ha
kKadenpax mpaioBaid 1 mpaioTh Taki y4Hi bopuca IBanoBuua Kocterpkoro:
aneupkuii I'. 1., JIaBpyk 1. B., Poroscekuii JI. JI., JIsmko B. O., 3a3umko O. B. —
MpaloBaJIid 1 MPaIiolTh Ha Kadeapl TEXHOJOrlT KOHCTPYKUIMHHUX MaTepialiB 1
Marepianio3HaBcTBa; [ecin C. €., Kpasenp 1. A. Kpusenko I. I. — HagiliHOCTI TEXHIKH;
Arynos 1. 1., 3aneupkuii C. I'., I'peukociii B. /., bongapyk B. €., Uyraii A. 4.,

Hemko A.A., Henucenko M. 1., I[luBoBapoB €.b. — TexXHIYHOrO cepBicy Ta
1HXKeHepHoro MeHemkMmeHTy imeHi M. II. Momotenka; n.1.H. CaBuenko M. 3.,
3Benuropojcbkuii  B. II. — wmexanizamii TBapunHuTBa, Boszniok JI. @&, —

CITBCBKOTOCIIOJIAPCHKUX ~ MAIllMH ~ Ta  CHCTEMOTEXHIKM  IMEHI  akajJemika
I1. M. Bacunenka; JlutBunenko I'. @., Kocrenbka H. b. — koHCTpyrOBaHHS MaliuH 1
ob6nagnanus; [lenenscrkuii B. A. — HapucHOi reomeTpii, KOMIT I0TepHOT rpadiku Ta
nuzaiiny; Jlexman C. J[. — oxopoHnu mparii Ta iHxeHepii cepenosuiia; Jamummun O. B.
— mporieciB 1 oomanHanug nepepooku npoxaykiii AIIK; Jlesuiit O. B. — TpakrTopis,
aBTOMOO1JTIB Ta O10HEPTOCUCTEM.

Po6otu bopuca Isanosuua Kocrenbkoro orpumanu suznanns, sk y CPCP Ttaxk i
3a KOpPJOHOM [ BiH HEOJHOPA30BO BHCTYMaB Ha MDKHApPOJHMX KOHTpecax 1
KOH(epeHIIsX.

Kocreupkum bopucem IBanoBuuem omy6iikoBaHo 459 HayKOBUX Mpallb, 3 HUX
25 monorpadiii. Kauru 1 crarti apykyBayiuch 3a KopaoHoMm. bopuc IBaHoBHY OyB
YJIEHOM JIEKUIBKOX CHEIiali30BaHUX BUEHUX pal, WIEHOM HAayKOBOi paau TepTs 1
MacCTUJIBHOI Aii, WwieHoM kowmicii 3 BToMHO1 MiniHOCTI nipu AH CPCP, 3actynHukom
rojioBu Pagy HamiifHOCTI 1 JOBrOBIYHOCTI MamvH Ta copyn rpu [pesuaii AH YPCP,
YJIGHOM PEIKOJIET1 HayKOBO-TEXHIYHUX JKypHAJIiB Ta HAYKOBHX 301pHUKIB. [IpuiimMan
y4acTh y MIATOTOBII 0araTOTOMHOT YKPaiHChKOI €HITUKIIONE .

bopuc IBaHoBMY KocTenpkuii HaropokK€HuUi MenaasiMu: «3a TPYIAOBYIO
nobnects», «Berepan Tpyma», «B mamate 1500-netuss Kwueay, «OTanyHUK
Aspoduiotay. Kpim Toro BiH Haropokenuit 15 rpamotamu, y Tomy uuncii «IloueTHoit
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rpamotoii Ipesuanyma FOsxnoro otnenenns BACXHWT». oMy NpHCBOEHO 3BaHHS
«3acnyxxkeHnbii u3obperarens CCCP» (1975 p.) «3acnexeHHBbIA AesATENb HayKd
YCCP» (1980 p.).
Cnucok nitepaTypu

1. ITamsatu b. U. Kocreukoro. Tpenue u uzHoc. 1993. Ne 1, 1. 14, C. 4-9.

2. KocTtenpkuii Bopuc IBaHOBHY. https://uk.wikipedia.org/wiki/
Kocreupknii bopuc IBanoBuu [pexxkum goctyny 25.10.2019].

3. TDIpeukociii B. JI. Bonu mnpocnaBuim yHiBepcuter. bopuc IBaHOBUY
Kocrenpkuii. https://nubip.edu.ua/node/43472 [pexxum goctymy 25.10.2019].

VK 631.331
gRev[ 1L RE luwrmwr rfipcd s Up RV U ML WY
J1'" | svuwl
[ OdzS s,

10y t5dzOdz dzd2 bkdz o eheftsg tstcd fistcg @ dedefy’ w ¢

HeoOxigHICTh 3aCTOCYBaHHSIM NPHUHIMIIOBO HOBHUX MIAXOJIB 10 BUPIIICHHS
3aBAAaHHS IMIJBHUILEHHA TEXHIYHOTO PIBHS BITYM3HSIHUX CUIBCHKOTOCIIOAAPCHKUX
MallMH OOyMOBJIEHA CY4YaCHHMM TEXHOJIOTISIMA BHUPOOHHUIITBA, EKOHOMIYHUMH
MEPETBOPEHHAMHM 1 3a7jauaMy 3a0€3MEUYEeHHS] KOHKYPEHTOCIPOMOMXHOCTI TEXHIKH Ha
BHYTPIIIHIX Ta 30BHILIHIX PUHKAX.

JlocnmikeHHsT SAKOCTI TEXHIKHM, TOINYK, TUTAHYBAaHHS Ta peai3allis 3aXojiB,
CIPSIMOBAaHUX Ha BUPIMICHHS IIOCTaBIEHUX 3a/lad, MOTPeOyIOTh BUKOPUCTAHHS
METO0JIOT1i CHCTEMHOTO I1IX0Ty Ta aHaJi3y.

CucteMHHMII TiAXi TMOJSATa€ y 3aCTOCYBaHHI CYKYMHOCTI METOIOJIOTIYHUX
IIPUHITUITIB 1 TEOPETUYHUX MOJI0KEHbD, K1 IaI0Th 3MOTY PO3TIISIATH KOKHUI €IIEMEHT
CUCTEMH Yy HOro 3B’SI3KYy 1 B3a€EMO/IIT 3 IHIIMUMHU €JIE€MEHTaMU, BUSBIISTU ICHYIOY1 MIX
HUMU 3B’SI3KM 1 BITHOIICHHSI, TIPOCTEKYBATH 3MiHH, 110 BIJOYBAIOTHCS B CHCTEMI Y
pe3ysbTari 3MIH OKPEeMHX JIAaHOK 1 BH3HA4YaTH ONTUMAJIBHUN pexuM 1l
(YHKI10HYBaHHS.

CucteMHUM TIAXIA A0 JOCTIIHKEHHS 1 OMHCY TEXHIYHUX OO'€KTIB HAa OCHOBI
nporeayp mporecy (GpopMyBaHHS 3arajJbHOTO W JETATBHOTO YSBJICHHS PO CUCTEMY
nepeadayvac ii 1eKOMIO3HUIIII0 Ha T1JICUCTEMH, 110 B3aEMOJIIIOTH M1’ CO0010, pO3/IIIbHE
BUBYEHHS iX CTPYKTYpH Ta PYHKIIIH 3 TOJATBIIMM CHHTE30M OTPUMAHO1 1H(pOpMALIii.

OcHoBHa mpobsieMa MpU JACKOMIIO3ULII TOJSAra€e y TOMY, IO JOBOJUTHCS
3HaXOJUTH KOMIIPOMIC MIDK MPOCTOTOI0 OINUCY Ta HEOOXIAHICTIO BpaxyBaHHs
YHCACHHUX (AKTOPIB 1 XapaKTepHCTUK cKiaaaHol cuctemu [1]. SIk mpaBumiio, 1to
po0JIeMy BUPIIIYIOTh Yepe3 1€papXidHUi OMUC CUCTEMH, TOOTO CUCTEMA OTTUCYETHCS
KUJIbKOMa MOJIeNSIMU (OJI0KaMu), KOXKHA 3 IKUX OIHCY€E MOBEAIHKY CUCTEMH 3 MOTIISTY
pi3HHX piBHIB aOcTparyBaHHs. Lle moB'si3aHo 3 THM, 1110 3a3BUYail 3B'SI3KM €JIEMEHTIB
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CKJIQJTHUX CHCTEM PI3HI SK 3a THUIIOM, TaK 1 3a CHJIOI0, 11O JTO3BOJISIE PO3TIISAIATH ITi
CUCTEMH SIK JIeIKY CYKYITHICTb B3a€MO3aJICKHUX IT1JICUCTEM.

3 MO3MIlIH CUCTEMHOTO MiJIX0y KOHCTPYKIIiSl 3€pHOBOI CiBaJIKU (Ha MPUKIIAIL
C3-3,6A) € ckagHOI0 TEXHIYHOK CHCTEMOIO, IO CKJIAIAETHCS 3 OKPEMHUX POOOUMX
OpraHiB, arperariB, BY3JiB, JeTajed. JlekomMmosuilisi KOHCTPYKIi CiBaJIKU
IIPOBOJIUTHCS HA OCHOBI OJIOUHO-i€papXidyHOTO TMiaxoay. BiH 103Bojsie MpoBeCTH
CTPYKTYpH3allil0 KOHCTPYKIII 3a CTYNEHSAMH JCTAIbHOCTI OINUCY 3 BUJILJICHHSIM
iepapxiyHUX piBHIB. BuKOpHCTaHHS TPUHIUIY AEKOMIO3UIli (OJIO0KOBOCTI)
3a0e3mnedye MpeICTaBIeHHS KOXKHOTO PIBHS Y BUTJISAI CKJIQI0BUX YacTUH (OJIOKIB) 3
MO>KJIUBOCTSIMH PO3ALTFHOTO (MOOJI0YHOT0) BUBYEHHS 00’ €KTIB Ha KOXHOMY 3 piBHIB.

Y mammu0o0ymyBanHi y BiamosigHo 1o 'OCT 2.101-68 [2] € piBHI aetane,
30ipHUX OJHMHHWIIb, KOMIUICKCIB 1 KOMILIEKTIB. ba30Bi e€JIeMEHTH TMpeacTaBIICHI
netansiMu. JleTam BH3HAYAIOTHCA SIK €JIEMEHTH, SKi (PIrypyroTh B OMHCAX HUXKYOTO
1€EpapXi4HOro PiBHA, HA SKOMY cHCTeMaMH € 301pHi (CKJafayibHi) onuHuUlll. BoHu €
eJIeMEeHTaMU KOMIUIEKCIB (arperaTiB) - CUCTEM HACTYIHOTO 1€papX14yHOTO PiBHS.

B pesynmbrari mnpoBeneHOTO aHalizy CcPOpMYyJIbOBAaHO MPOLEAYPU IIOI0
BUSBJICHHS 3HAYYIIUX CKJIAJ0BUX YaCTHH ciBajiku (puc. 1).

Pozpobka popmanizoeaHoro onucy cisankm BusasneHHA i oLyiHKa cKAAA0BMX HYACTHMH ciBanKu
F---—-===================" 1 1
1 1 | |
1 . e e e e e e e - = - . . . 1
I Bus4eHHs Dexkomnoauyis I | | OuiHka 3a KinbKicTio |
1 KOHCTpYKUji Mo OCHOBHUM : t HYBaHHMX :
: ciBankm enemeHTam I : dyHKLIA I
1 [ 1 | |
1 1 | |
1 1 | |
1 1 | |
1 1 1 OuiHka 3a |
1 lepapxivHui CrpyKTypHa 1 | OuiHka 3a .”' . 1
| 1 1 . KinbKicTio I

onue cxema KinbKictio P3
1 I 1 CKNagoBHUX 4acTuH |
1 1 | |
1 I |

BuaBneHHA 3HaYyLWHX
CKNaf0BUX YacTHH

Puc. 1. BusiBneHHs 3HauyIMX CKJIAJOBUX YACTUH CIBAJIKH.

[TpencraBiaennii METOI CTPYKTYpPHOI JEKOMIMO3MIII KOHCTPYKIIIi CIBAJIKU JaB
3MOTY BH3HAYUTHUCS 3 arperaTamu, BYy3JIaMH, JCTaJISIMH, sIKI BXOJIATHh J0 ii CKIIanmy,
MIPOBECTH iX aHaJI3 1 po3poouTH (HhopMali30BaHUM ONTUC KOHCTPYKITIi 3€pHOBOI CiBaJIKU
tumy C3-3,6, o nependadae BUIIJICHHS 1’ ITH 1€papXi4HUX PiBHIB [3].

[TpoBenenuii aHami3 CBIAYUTH, IO JlaHA TMOCIBHA MAlllMHA BKIJIIOYA€E BEIIUKY
HOMEHKJIATypy CKiaaoBux 4vactuH (puc. 2). [Ipm mpomy 06araTo KOMIOHEHTIB Ha
PI3HUX PIBHSAX CKJIQJHOCTI MalOTh Pi3b0OBI1 3’€THAHHS, 110 TO3BOJIMIIO HAM BUALIUTH
iX Ba)KJIUBICTb.
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Puc. 2. Pe3ynbraT aHanizy KUIbKOCTI CKJIaJJOBUX YaCTUH CIBAJIKH.

Pi3b00B1 3’€¢AHaHHS MNPUUMAIOTh y4yacTh y (OpMyBaHHI TEXHIYHOIO pIBHS
CUIbCHKOTOCIIOIAPCHKUX MAILIMH: BOHW BU3HAYAIOTh MPalle3/1aTHICTh BY3JIIB 1 arperaris, ix
HAIMHICTh B MPOIIECI EKCIUTyaTallli, BIUIMBAIOTh HA JIW3aiiH 1 0e3MeKy 0O0CITyrOByBaHHSI.
AKTyanbHICTh JTAHOTO TUTAHHS BU3HAYAETHCS TPAKTHYHUM AaCIEKTOM BUKOPHCTAHHS
1HdopMallli 711 po3pOOKH peKOMEHAAIIIN 010 TTOKPAIIIEHHS SIKOCTI MAIIIMH 1 CKJIaJIOBUX
YaCTHH, 1X EKCIUTyaTallii 1 TEXHIYHOTO 0OCITyTOBYBaHHSI.

Cnucok nitepatypu

l.v J Mdzy .6 | . eMetoaug Giddyrolo aH@uizy 3 MO3UIIT METOIOJIOTI]
CUCTEMHOTO TIIXOY Il TOTpeOd MPOEKTYBaHHS CUCTEM YIpaBiiHHA. MareMaTuuHi
MamuHu 1 cuctemu. 2008. Ne 1. C. 139-150.

2. TOCT 2.101-68. Enqunas cucteMa KOHCTPYKTOPCKOW JOKyMEHTaIuu. Buibl
m3aemui. Jlara Beenenus 1971-01-01. Mocksa. Crangaptuadopm. 1971. 5 c.

3.1 . w. t &z B[df* OsaSpRrTypusaiiify Oya10BH 3epHOBHX CIBAJIOK.
Mexanizanis 1 enexktpudikais ciibcbkoro rocrnogapetsa. 2013. Bum. 97(1). C. 447-
459.
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YK 658.3.1
SOWING AREA IN SYSTEM OF SEEDING MACHINES
Mamuka Benashvili
Georgia Agricultural University

The sowing area this year will be 2.69 million hectares, which exceeds last year's
figures by 152 thousand hectares. This year, 2.69 million hectares will be sown, which
exceeds the area of sowing in 2016 by 152 thousand hectares, the Ministry of Agro-
Food. Grain crops will be sowed with 53% of sown areas
(14.3 million hectares), of which spring crops and leguminous crops with maize make
up 7.17 million hectares, and winter crops for grain make up 7.15 million hectares. In
the section of spring crops 177 thousand hectares will be sown with wheat,
159 million hectares with barley, 199,000 ha with oats, 386,000 with peas,
4.47 million hectares of corn for grain and 154,000 hectares of buckwheat. Several
billion hectares will be allocated for winter crops. In particular, 6.103 million hectares
will be sown with winter wheat, 169 thousand hectares of rye, 872 thousand hectares
of winter barley. Of the technical crops will be sown: sugar beet -
313 thousand hectares, sunflower — 5.6 million hectares, soybean — 1.88 million
hectares. Recall previously reported that Ukraine continues to expand the geography
of agricultural products sales.

Exports in January-March 2017 increased by 38.6% Ukrainian agrarian exports
increased by 38.6% in January-March 2017 and amounted to $ 4.56 billion. This was
reported in the press service of the Ministry of Agrarian Policy and Food of Ukraine,
with reference to the State Statistics Committee. "Agrarian exports in January-March
2017 increased by 38.6% and amounted to $ 4.56 billion, which is $ 1.26 billion more
than in the same period last year," the report said. According to the press service, the
largest increase in exports was observed in the supply of live animals and products of
animal origin (159.1% of the | quarter of 2016). In absolute figures of this production
was exported to 213 million dollars. For example, vegetable products were exported to
foreign markets worth $ 2.3 billion (135% against the same period last year), animal
and vegetable fats and oils — by $ 1.28 billion (136% against the same period last year),
Finished food products — by $ 0.75 billion (151% against the same period last year).

The increase in exports was observed for all groups of agricultural products, due
to the supply of: sunflower oil (by $ 3157 million), soybeans
(by $ 225.9 million), corn (by $ 140.4 million), sugar (by 116, $ 3 million), wheat (by
$ 110.6 million), barley (by $ 65.8 million) and other products. The main trade partners
in the agrarian sector for Ukraine are the countries of Asia —44.4% (from all Ukrainian
exports), EU countries — 28.6% and African countries — 18%. Recall earlier reported
that the Ministry of Agrarian Policy and Food of Ukraine predicts a fall in the harvest
of fruits and berries in Ukraine by 29%.
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VJIK 621.37.39
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OpHuM 3 HamPSAMKIB Y PO3BUTKY MOOUTBHUX JTIarHOCTUYHUX KOMILIEKCIB JJIs
ominku ctany /[B3 € omepaTuBHICTH 300py Ta JHOCTOBIPHICTH 1HGOpPMAIl, a TAKOXK
3HIKEHHS BapTOCTI armapaTHOro 00JaJHaHHA Ta IPOTpaMHOTo 3a0e3meueHHs.

[IpobyieMor0 K 3acCTOCYBaHHS METOJIB BIOpallIfHOTO aHai3y MOJsrae y
BIJICYTHOCTI JIOCUTh MPOCTUX y BUKOPHUCTaHHI Ta OOCIYyrOBYBaHHI CHUCTEM aHAJI3y
BIOPOAKYCTUYHUX CUTHAJIIB.

CydacHe cbOTrOJIeHHS JUKTYE CBOi HOBI MpaBWJa Ta MiAXOAU y BHOOPI 3aco0iB
JUTS IPOBEACHHS BIOPOAKYCTUYHUX JTOCHIJIKEHb. BITBIITICTh HTOCTIAHUKIB 1 yCTAaHOB HE
MaloTh JIOCTaTHBOI MaTeplayibHOiI 3a0e3redyeHocTi, Mmo0 npuadaTH JAOPOTUi
ocimiiorpad 4u aHaigi3aTop CIeKTpy.

BuxopuctanHs njisi MOJENIOBaHHS MPOIECIB BIJOMHUX CHUCTEM MOJIEITIOBAHHS
tunty LabVIEW un MATLAB Tex He mo30aBieHo HUX HEJOMIKIB (BapTICTh OJHOIO
po6ouoro micus LabVIEW Ha cworojHi ctanoBuTh 120089).

TakuMm YWHOM, BHWHHKA€ 3ajada PO3POOKH amapaTrypu sl BUMIPIOBaHHS
napaMeTpiB BiOpailii He3alexHa BiJl 3a7ad 1 BapTOCTI oOJagHaHHS. TakuM YHHOM
HapOoJMJIacsl KOHUEMLIS BIpTyalbHUX MPUIIaIiB.
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Puc. 1. 'omosue BikHO BipTyansHOTo npuiamy [{OC (DSP).
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BipTyanbHuii BUMIpIOBaJIbHUI KOMITJIEKC CTBOPEHU Ha OCHOBI 3ByKOBOI KapTH
3 4aCTOTOI JucCKpeTu3amii 96 a6o HaBiTh 192 kI'11 BUKOpHUCTOBYE ii SIK aHAIOrO-
mudposuit  (ALIl) 1 uudpo-anamoropuit (LIAII) mneperBoproBaui, J03BOJISIOYH
orudpyBaTU aHAJIOTOBUN CHUTHAJ 1 MOTIM SKICHO MOTO MpoaHali3yBaTHU Ta MPOBECTH
roro o6po6iTok. Ha kadenpi TeXHIYHOTO CEepBICY 1 1HKEHEPHOTO MEHEKMEHTY 1M.
M.I1. Momotenka HYBill Ykpainu 3po6iieHa cripoda po3poOUTH Takuil BIpTyaabHUN
npwian 1t nupoBoro oOpoOITKy CUTHAIIB OTPUMAHUX Bijl 3BYKOBOI Tuiatu (puc. 1).

[Iporpama «BipTyanbanii mpwian mudpoBoro oOpoOiTky curHaiiB (DSP)»
MpU3HAaYeHa IS 3aXOIUICHHS CHUTHATy, IO HAIIWIIOB HAa BXiJ 3BYKOBOI IUIATH
KOMITFOTEpa, 00poOKM curHaimy 3 BuUKopucTaHHsAM anroputmiB [1OC, i BuBeneHHS
00p00JICHOT0 CUTHATY Yepe3 BUX1J 3BYKOBOI IJIaTH.

Jns  BUIIIEHHS  CIEKTPY BIOPOAKyCTUYHOrO CHUTHANy, SK TMPaBHIO
BUKOPUCTOBYETHCS IBHKE TIepeTBopeHHs Dyp’e (LUIID) (puc. 2).
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Puc. 2. Peanmizamis o00poOiTKy (OTpUMaHHS CHEKTPaJIbHOI IIUIBHOCTI,
dbimpTpartis).

B nporpami GyHKIIOHYIOTh 1 MOXKYTbh OYTH BUKOPHUCTAHI: (PUIBTP HUKHIX YACTOT
(®HY) (LowPass) mepenae ckiaagoBl B HUKHbOMY J1ara3oHi 1 3MEHIIYE CKJIaJo0Bl
BepxHiX yacTtoT; QuibTp BepxHix uvactoT (PBY) (HighPass) nepenae ckianosi B
BEPXHBOMY JI1ala3oHi 1 3MEHIIY€E CKJIaJOBl HUXKHIX 4acToT; nonocoBi ¢puibtpu (I1D)
(BandPass) mepenaroTh CKIagoBi, $KI BIANOBIAAIOTH MEBHIM MOJOCI YacToT;
pexektopanit pineTp (3P) (BandReject) 3menmye amrmiTyau CKIagoBHX MEBHOT
MOJIOCH (3arOpOIXKyBaJIbHUN).
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Puc. 3. MogentoBaHHA CyMapHOTO CUTHAJIY 3 F€HEpaTopiB Ta iX 0OpoOITOK.

3a 10MOMOTOI0 BIpTyaJIbHOTO MIPHIIATy MOXKHA CTBOPIOBATH 1 MOJIEIIOBATH Pi3HI
npouecu (puc. 3) BHUKOPHUCTOBYIOUM T€HEpPATOpH, CyMaTOpH, IEPEMHOXKYyBayi
CHUTHAJIB, TOIIO.

[Iporpama He € 3aKiHYEHUM TMPOAYKTOM 1 11 (QYHKIIOHAT TOCTYIIOBO
BJIOCKOHATIOETHCS 1 pO3MIUPSAETHCS (OMTUMI3YIOTHCS aJTOPUTMHU, CTBOPIOIOTHCS HOBI
00pOOHMKY, BUITPABJISIIOTHCS IIOMUIIKH TOIIO).

Takox y mporpami OpHUCYTHI OOpPOOHMKH, IO JO3BOJISIOTH OI[IHUTH PiBEHBb
CUTHAJTy, YaCTOTY OCHOBHOI FapMOHIKH, KOS(DIIIEHT KOPEJISIii JBOX CUTHAIIB TOIIIO.
Ko’xeH KoMITOHEHT-00pOOHUK Ma€ CBOIO BJIACHY MaHEb HalaIlTyBaHb [TapaMeTpiB.

VJIK 631.3
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PeMOHT CiJIbChKOTOCIIOAAPCHKOT TEXHIKH CKJIa/1a€ MOHA MOJIOBUHY CYMapHOIO
o0csary peMoHTHO-00cyroBytouux po0it (POP), siki mpoBOASITHCS B yMOBaX arpapHuX
HiOpUEMCTB, TOMY HEOOX1/IHE Oe3lepepBHE YIOCKOHAJIEHHS OpraHi3aiii peMOHTHOI
ciyx0u. B ocTaHHI pOKM HAyKOBO-JOCIIJHI OpraHi3alii CBOIO yBary 30Cepeau,
TOJIOBHMM 4YMHOM, Ha TIMTaHHSIX TEXHOJOT Ta opraHizamii TEeXHIYHOIrO
ob6ciyropyBanHs Ta peMoHTy (TOP) mamua. Pazom 3 Tum, 6araTto BaXJIMBUX 1 JOCUTH
CKJIQJHUX TUTaHb OpraHizamii poOIT PEMOHTHHUX MaWCTepEeHb TIOCHOJAPCTB
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3aMUIIAIOThCS  HE BHUpimeHUMH. OcoOJIMBO 1€ CTOCYETHCS PEMOHTY TaKHX
OaraToonepaliiHUX MalluH, K 3€pHO30MpaIbHI Ta KOPMO30MpasibHI KOMOAIHH,
dbepMchbKi KoMOaitHu (3aco0u sl IPUTOTYBAaHHS 1 PO3aBaHHS KOPMIB).

B cuwiy Oaratbox mnpuuMH Ta o0cTaBuH, Onm3bko 60-70% komOaiiHIB
EKCIUTYaTyIOThCS 32 MEKaMU BCTAHOBJICHUX TEPMIHIB €KCIUTyaTallil 1 MpeICTaBIsI0Th
NeBHY HeOe3neKky s 00CIyroByrYOro mnepcoHany. BiomMo, M0 TEXHIYHUN CTaH
KoMOaifHa 3aJIeKUTH BiJl TEPMIHY HOTO €KCILTyaTallii, ToMy i 3a0e3MeueHHs SIKOCTI
BukoHaHHs POP Ta 3a0e3neueHHs Oe3meKku MepcoHaTy, HEOOXITHO MiATPUMYBATH
TeXHIYHUM CTaH KOMOAWHIB y BIJMOBIIHOCTI 10 HOPM TEXHIKU O€3MEKH Ta OXOPOHHU
nparii. Ilix yac poO0TH KOMOAIHIB y MOJBOBUX YMOBAaX YCYBarOTh IMOIIKOJKEHHS,
HECIPABHOCTI, MMPOBOASATH TEXHIUHE OOCIYrOBYBaHHS Ta TEXHOJIOT1YHI PEryIIOBaHHS
CIeLiaJIbHO MATOTOBJIEHI CItOCapi-PEMOHTHUKH.

OCHOBHMMH NpPUYMHAMHU HE33/J0BLIPHOTO TEXHIYHOTO CTaHy KOMOaiHIB €:
HU3bKa MPHUCTOCOBAHICTh N0 NpoBelaeHHsa onepamiii TOP; icToTHe BIAXWUIIEHHS
peXUMIB poOOTH MEXaHI3MIB Ta POOOYMX OpPraHiB BHACIHIJIOK HECBOEYACHOTO Ta
HesikicHoro npoBeneHHs: POP; HemockoHamicTh MaTepialibHO-TEXHIYHOI 0a3zu. Kpim
TOT'0, 3HAYHA YACTHHA ONepalliil € HEB1AMOBIIHUMH, CKJIQAHUMHU, TPYJOMICTKUMHU. AJie
pa3oM 3 THUM, SIK MOKa3ye aHali3, sl KOMOaiiHiB, SKi HAJXOASITh B €KCILTyaTallll0 B
OCTaHHI POKH BIJICYTHS 1H(OpMaIlis MpO MPUCTOCOBAHICTH JO HAJATOJKEHHS Ta
perymoBansb, TOP.

[Ipu BukoHaHHi1 OaraThox omepauiii POP He noTpumyroTbcst HOpMH PoOOIT Ta
IpaBUJia BUKOHAHHS TEXHOJIOTIYHUX OIEpalliil, HopyuIyoThcss yMOBH mpaui. Tomy,
Taki MpoOJeMHu SIK 3HIKEHHs sKocTi mpoBeneHHs POP, moninmieHHss ymMoB mparii
CIIIOCApIB-PEMOHTHUKIB, 3MEHIICHHS PHU3WKY BHUHUKHEHHS TpaBM, IIiABUIICHHS
npucTtocoBaHocTi 10 mnpoBedaeHHs TOP, ycyHeHHS BIIMOB € aKTyaJbHUMHU.
Opranizanis €peKTUBHOIO MPOBEAEHHS TEXHIYHOTO OOCIYyrOBYBaHHSA Ta PEMOHTY
KOMOalHIB B yMOBaX PEMOHTHUX MalCTE€pEHb arpapHUX MIANPUEMCTB € BAKIUBUM
3aBJaHHSM, SIK€ B 3HAYHIM Mipi 3aJIEKUTD Bl yMOB pPOOOTH CIIOCAPIB-PEMOHTHUKIB.

VJIK 631.3
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[IpyyriHaMU NOMIKOXKEHb COUTHUKIB C1BAJIOK MOXYTh OyTH iX 3HOUTYBaHHS Mij
mier0 IpyHTy a0o aBapiiiHl MOIIKO/PKEHHS Y BHMAJKY 3ITKHEHHS 31 CTOPOHHIMHU
TBepAUMHU mpenMeramMu. OCHOBHOIO NMPUYMHOIO BUXOAY 3 Jaay COUIHHKIB € iX
3HOoITyBaHHS. OCOOMMBO 1€ XapakTEPHO IS COIIHHMKIB CIBAJIOK, SIKI MPAIIOIOTh 3a
TEXHOJIOTISIMM  MIHIMQJIBHOTO OOpOOITKY TIpPyHTY. B KOHCTPYKIISX COLIHHUKIB
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BITUM3HSHUX CIBAJIOK B OCHOBHOMY BHKOPHCTOBYIOTBCSI CEPEIHBO BYTJICIEBI
MaprasiieBi ctai tumy ctaib 651, [Ipu BiAMOBITHOMY rapTyBaHH1 BOHH MOEHYIOThH B
co01 3HOCOCTIMKICTh 1 yJIapHy B’SI3KICTh, fika HEO0OXigHa poOOYOMY OpraHy MNpH
pPanTOBUX JTUHAMIYHUX HABAHTAKCHHSX.

B po0Gorti [1] nponoHyeThCs 3aCTOCYBaHHS MEPEPUBYACTOIO HAILJIABICHHS IS
dbopMyBaHHsS TpH 3HOIIYBaHHI 3yOdacToi poOouoi MoBepxHI. Take €30 Kpaile
B3a€MO/II€ 3 TPYHTOM, aji€¢ B JJaHOMY BMITQJIKy KOHTAKTHA B3a€MOJIisl PO3IIIAHYTA JJIsi
MiIKOITyBava MyKpo30upaabHOi MallIvHUA 3 p060qHM OpraHOM JIMCKOBOTO THITY.

EdexTuBHrMUu nipotn 3HONIYBAHHSA 1 HepeBlpeHI/IMI/I Ha TIPAKTHUIT eKanIyaTauu
poOOYHX MAIIMH € TEXHOJIOT19HI METO/IH, SIKI BKIIFOUAIOTh B C€0€ 3aCTOCYBAaHHS PI3HUX
MatepiaiiB 1 TEXHOJOTIH MiABUIIIEHHS 3HOCOCTIMKOCTI TOBEPXOHB. AJie poO0Ui OpraHH
IPYHTOOOPOOHMX MallMH MAaloTh CBOIO  chenuiky eKcIulyaTallii BTpaTH
po0OOTO3AaTHOCTI MPU 3HOLIYBaHHI, SIKI OOYMOBJIEHI 3MIHOIO T€OMETpii poOOYOi
yacTuHHU [2]. SIk mpaBuio podoya yacThHA 3aiiMae MO IO HE3HAYHY MOBEPXHIO, aJie
Iy’)Ke€ CYTTE€BO BIUIMBA€ Ha POOOTO3MATHICTh. TOMY 3MIIIHEHHS B SKOCTI TIIBKH
MiABUIIEHHS (hI3MKO-MEXaHIYHUX BIJIACTUBOCTEH MaTepially IMOBEpXHI poOOYOro
oprany 0e3 ypaxyBaHHS OCOOJMBOCTEH WOro B3aeMOJIi 3 TEXHOJOTIYHUM
cepenoBuilieM € abo ManoepeKTUBHUM abo ToTpedye 3acTOCYBaHHS BHCOKO
3HOCOCTIMKHX MaTtepiaiB.

JI1st M ABUIIIEHHS JOBTOBIYHOCTI CONTHUKIB Y BUTJISI/II CTPLIYACTHX Jiarl B poOOTI
[3] mpomonyeTbest iHAYKTHBHA HamiaBka cruiaBy ,,Copmait”. Bimomo, mo TBepmi
CIUTABHU HE 3aBXIH 33J0BUIHHO MPAITIOIOTh B YMOBaX TUHAMIYHUX HaBaHTaXeHb. Tak,
MIJBUILUTH JIOBFOBIYHICT TIPYHTOOOPOOHMX pPOOOYMX OpraHiB MOXIHMBO IIPH
HaHeceHHl HaraBok ,,Pemt” ab6o ,KbX”. HoBi nepcrnekTuBu y TiJIBUIICHHI
JIOBFOBIYHOCTI HapaJbHUKOBUX COITHUKIB BIAKPUBAIOTh JIOKAJIbHI METOJIM HAHECEHHS
3MIIHIOIOUYHMX HAIUIABOK 3 METOI0 (DOPMYBAHHS MPHU 3HOLIEHH! BIAMOBIAHUX (opM
po0OOYHX TTOBEPXOHb.

Crucok nitepaTypu

1.0 dzj L dg¥ & Jogdmipkendiss. TeXHOJIOTIT HAIUTABJICHHS Jie3a JHUCKOBOIO
KomMaya 3HOCOCTIMKMM MaTepiajioM MepeMiHHOI TOBIIMHU. BicHuMK XapKiBCHKOTO
JIEp>KaBHOTO TEXHIYHOTO YHIBEPCUTETY CLUIbCHKOTO rocnoapctBa. Xapkis. 2003. Bu.
21. C. 394—398.

2.1 82C 65 ,0¢. 1 ORZOB Iz ~OQ06eHOCTH MOBPEKACHUNA U TyTH
MOBBIIIIEHUS JOJITOBEYHOCTH pabO4YMX OpPraHoOB MOYBOOOPAOATHIBAIOIIMX MAIIUH.
HayxoBuii Bichuk HamionansHoro arpapsoro yHisepcurtery. 2000. Bun. 33. C. 97—
101.

3.0C OYJ 9 . TéxuHomornyeckue METOIbI MOBBIIMICHUS JOJTOBEYHOCTH

JeTaneil M y3J0B CeNbCKOXO03iWCTBeHHBbIX MaimuH. COoopHuk pador HUUTMA.
PocroB-na-/lony. 1968. Beimn. 13. C. 90—96.
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YK 631.3.004

TRANSMISSION IN SYSTEM SYNTHESIS TECHNICAL SUPPORT
FOR EARLY DIAGNOSIS OF INTERNAL DISEASES OF CATTLE

Eugeniusz Krasowski
Polish Academy of Sciences, Department in Lublin, Lublin, Poland

As in any system, one of the main problems in the systems of remote diagnostics
Is the measurement accuracy. It is therefore necessary to consider the frequency
bandwidth of the system. The main causes of accuracy degradation are noise and
interference channels. Atmospheric noises are introduced into an electromagnetic wave
(a signal that is transmitted) by means of amplitude modulation method (AM), i.e. the
noise signal causes changes in the amplitude of the useful signal. This means that AM
radio is most sensitive to atmospheric interference. To improve the noise characteristics
of the AM-line communication possible by increasing transmission power. The signal
of the FM method (FM, frequency modulation) carries information related to frequency
changes and not amplitude, so the amplitude change can be eliminated at the receiver
using the "limiter". The limiter is designed to align the amplitude of the FM-signup,
keeps constant the amplitude of the FM signal and reduces all AM components.

Increased noise immunity of the FM-channels of communication often acts as
the deciding factor. In this frequency division multiplexing is widely used to "seal",
that is, the connection of one phone line for multiple subscribers with the preservation
of frequency standards in each channel (400-4000 Hz). However, for the organization
of the system of remote diagnostics of animals such an approach is fundamentally
impossible. From the above it is known that unlike the human voice, which has a wide
range of several kilohertz, most of the physiological parameters of animals is
prenisolone plot of the energy spectrum. To communicate this range of frequencies
does not matter. For the diagnosis of animals, on the contrary, it is necessary to transmit
a narrower range of frequencies and at a much lower frequency portion of the spectrum.
Therefore, the bandwidth of telephone channel filters must be divided into several
strips which are discharged through separate channels. To minimize mutual influence
of channels, filters, emit signals of individual channels of transmission and reception
must have a sufficiently large attenuation in the frequency bands that are occupied by
other channels. The advantage of the system with frequency division is that there are
various modes of operation. Separate channels can run independently from each other
or team up for more broadband information channel. You must calculate the
possibilities when using the FM radio channels of cellular communication for remote
diagnostics of animals.

According to DSTU telephone network has a bandwidth G - 400 - 4000 Hz.
When using the specific the world Cup compacted telephone channel that is dividing
the bandwidth into a number of frequency bands RK width of 400 Hz, will receive at
least 8 information channels. Taking theoretical guidance regarding the exclusion of
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the mutual influence of the channels the frequency deviation O = - 7.5% and a

modulation index of 1 = 5 to get the real bandwidth F1 - F2 of each of the 8 channels:
F1-F2=FxaxD/T=400x0,075/5 =6 Hz.

The rise time T, knitted with a bandwidth of F as: T=0,35/ (F1 — F2),
where T is in MS, F1 - F2 in kHz. If the real signal has a bandwidth of 6 Hz, then the
minimum rise time will be: T = 0,35/0,006 = 58 ms. Current rise time can be used for
praneshacharya signals.

Usually, the conditions of communication need of modulation index of 5. Some
data can be used over a wide frequency band. If the modulation index remains
unchanged, it is necessary to use a large frequency deviation of £15%. It is possible to
apply such a frequency deviation not at all, but on certain channels selectively.

Thus, it becomes possible to transmit per-channel physiological parameters 1-5
using a modified channel of cellular communication. To obtain information on item 6
by combining all channels into one and using a high index modulation up to £15%. To
transfer 7 parameter modifications of the channels is not necessary. High-frequency
sensor may be included instead of the mobile phone's microphone and receiver-side
signal input from the earphone Jack need to apply directly to the Registrar. In this case,
one phone can transmit only one signal.

YAK 631.3

IDENTIFICATION OF APPLE BRUISING AFFECTED TRANSPORT,
SORTING AND STORAGE CONDITION

Bohdan Dd Bomasz g3 Kacek Rabcewicz

lnstitute of Agrophysics, Polish Academy of Sciences, University of Life Sciences,
Lublin, Poland
2University of Life Sciences, Lublin, Poland
3Research Institute of Horticulture, Skierniewice, Poland

Bruising of apple at harvest and transport affected final quality of fruit during
storage and self-life. Transport and unloading of fruits are the production stages when
the apple is most exposed to damage. The fruit resistance to damage is related to variety
and maturity, harvest date, type of packing and means used at transport and loading
operations, as well as, road surface and transport speed. Non adequate firmness of
apples of immature or overripe fruit at delayed harvest may affect the extent of damage
in transport.

On the other hand, damage of fruit is strongly related to the container properties.
It depends on the container type, designing and material used, capacity, and height.
Design and special foam coating reduced the level of damage in transport by 35-40%.
An important indicator of the suitability of a packing container for fruit transport is the
ratio of the area and number of fruit contact with the walls of the container.
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Mechanical damage of apple is strongly related to the reaction of vehicle
suspension and feedback to road surface. Vibrations and shocks caused by road
roughness are transmitted through the suspension of the vehicle onto its frame and then,
through the packing bins or boxes to the fruit.

To define the factors that affect the character and extent of damage to fruit, the
mechanical properties of fruit tissue and skin for numerous varieties were tested in a
previous study [2]. Estimating the mechanical strength of fruits of 10 varieties of apple,
three classes of skin resistance and three classes of flesh resistance to destructive
damage were defined. The mechanical tests relating to the firmness at harvest ripeness
indicate that the values of apple firmness of the Shampion and Idared varieties are 70.2-
74.8 and 84.2-89.3 N, respectively. In terms of tissue strength, Idared variety was
classified in Class | (resistant fruits), and Shampion was classified in Class Il (medium
resistant fruits).

More extensive damage is caused by vibrations with higher acceleration values,
even is their duration is relatively short. It has been observed that when the combination
of amplitude and frequency in the surface layers of fruits is sufficient to generate
vibrations close to 1 g (g — gravitational acceleration), the fruits in those layers can
move freely as they receive sufficient energy from the lower layers.

According to Brown et al. [1] even sporadic occurrence of strong vibrations in
the load, with acceleration values of up to 7.0 g, can generate load forces that create a
hazard for the middle and bottom layers of fruits. Soft suspension dissipates more
energy generated by bumps on road surface irregularities, which reduced apple damage
by 40% compared to hard suspension.

Damage to apples was assessed on Shampion and Idared apples, that it based on
different resistance to mechanical damage (Shampion is susceptible to damage, and
Idared is more resistant. Both varieties played strong role on Polish and EU market. In
2015/2016, European production of Idared apples reached 1 129 thousand tons, while
Shampion exceeded 513 thousand tons. Most of them are produced in Poland more
than 800 thousand tons and 400 thousand tons, respectively.

Studding the effect of transport condition on apple damage were in two ways:

1) practice - the apples in bins were placed on vehicle and were transported on
gravel and tarmac at various speed, and

2) laboratory - the apples were loaded using machine dedicated to fatigue test -
Instron model 8872, that it allows to simulate transport condition at different amplitude
and frequency on individual fruit.

According to the first way, harvested fruits were collected in metal bins with
removable canvas bottoms, and immediately were transported to the storage facility.
To determine the response of the transport vehicles to the road surface, in all transport
trips the values of acceleration or vibrations frequency are collected.

The apples came from the orchard to the storage facility at three different speeds
in accordance to the following assumptions:

1 V,=3.87 ms?1(13.9 km h) —all vehicle speed reach on gravel in the orchard,
no vibrating fruit observed,

1 V,=5.49ms*(19.8 km h) —average speed on gravel and tarmac, that single
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fruits vibrating on top layer of bin,

'V, =7.27 ms? (26.2 km h) — all vehicle speed reach on tarmac between
orchard and storage facility, that most of fruits on top layer vibrating.

According to the second way the apples after storage were loaded using Instron

machine and were kept till 15 days at self-life condition to estimate bruise color.
The color was determined three times: at the day when the fruits were removed from
the storage, after 7 days, and 15 days of shelf-life. During shelf-life, the fruits were
bruised twice: on the both side of fruit; on the blush and on the opposite side of ground
color. The color of apples were tested each day, during the first week and then after 9,
13, and 17 days at shelf-life.

The measurements were performed with the Braive Instruments 6016
supercolor™ colorimeter according to the L*a*b* system. The L*a*b* color system,
recommended by CIE as a way of more closely representing perceived color and color
difference. In this system, L* is the lightness factor; a* and b* are the chromaticity
coordinates (Good, 2002).

1 L* (lightness) axis — 0 is black; 100 is white.

1 a* (red-green) axis — positive values are red; negative values are green; 0
IS neutral.

1 b* (yellow-blue) axis — positive values are yellow; negative are blue; 0 is
neutral.

The color coordinates of Shampion apples during the shelf period kept up to 17
days at the same conditions, however, bruising caused darkening of the fruit skin. All
changes of color at shelf-life are well describe by linear regression, while the
multiplicative model indicates more closely bruising. The high color of blush consists
of more intensive components, which is the reason why bruising is invisible on this
area. More distinct differences are visible on the skin of the ground area. The lightness
coordinate L* of the ground color is stable during shelf-life. Darkening of apple
increases each day, especially during the first five days after bruising when L* rapidly
decrease from 72.4 to 55.2. Keeping bruised apples for a long time at this condition
involve further darkening and large differentiation in lightness.

After bruising, the red color represented by chromaticity parameter a* increases
for ground area from 3.27 to 18.3, while slightly increases from 0.39 to 4.78 at shelf-
life. Shampion apples, having no red in ground color, gave a* values very near to zero,
while at that time bruising caused browning of tissue, which appearing intensity of red
color component on the skin and increase of the index a*. One day after bruising, the
skin of this area becomes statistically different to the ground color of Shampion apples,
being stable during further period of shelf-life from 4 to 17 days. It is easy to conclude,
that only the bright side of fruit changes its color significantly (R =-0.82 and R = 0.86)
for L* and a* respectively. It easy to conclude, that red component of bruising is similar
to the color of blush, being invisible on this area, while, the bruising appears on the
ground area, just after 2 days of shelf-life, affecting not satisfactory quality estimation.

The increase of yellow color co-ordinates b* of Shampion apples, is similar to
results presented previously for Idared apples over the range of shelf-life. Positive
linear regression (b* = 47.76 + 0.59 d), slope, and correlation coefficient (R = 0.63)
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indicates similar influence of shelf-life on the coordinate b* for Shampion apples. On
the ground color of Shampion apples the bruising was statistically different after four
days. The shelf-life caused further decrease of coordinate b*, however, the values
covering larger differentiation in the range from 28.3 to 42.4.

Lightness L* describing intensity of skin color indicating freshness of product.
The change of this parameter as a result of storage or shelf-life depends on storage
conditions or bruising and low value of L* indicates dark skin. More distinct
differences are visible on the ground color area. Darkness of apple increases each day,
especially during five days after bruising when L* rapidly decrease. Keeping bruised
apples for a long time at this condition involve further darkening and large
differentiation of lightness.

Estimation of fruit quality based on L*a*b* system describing coordinates of
color could be useful in connection with marketing, for monitoring consumer
preferences and assessing the products quality and bruising after storage and at shelf-
life. This system, if properly integrated into a marketing plan, could improve
appearance of fruits, making consumers more aware of true quality factors.
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[TomimepHi MaTepiaid 3HAWLIUIM IIMPOKE 3aCTOCYBaHHS y BY3Jax TepTs
Cy4acHUX MaIluH 1 MexaHi3MiB [ 1-3]. Bukopucranss nojiimMepiB J03BOJISE 301TBITUTH
HAJIAHICTh Ta PECypC MalllWH, TOKPAIIUTH 1X eKCIUTyaTalliiiHi, TeXHIKO-eKOHOMIYH1
XapaKTepUCTHKA 1 TEXHOJOTIYHICTh, BIJIMOBUTHUCS BiJ AchINUTHUX CIUIABIB
KOJILOPOBUX METATIB 1 3HU3UTH BapTICTh MAIIIVH.

[lepcieKTUBHOIO € TEXHOJIOTIS TOKPUTTS JCeTalie MaIlluH 3HOCOCTINKUM
noyiMepoM — (PEHIJIOHOM 3aMiCTh BUKOPHCTAHHS IIJIBHOT JeTaml 3 KOJHOPOBOTO
CIUTaBY, 1110 MPU3BOAUTH J0 3HAYHOT eKOHOMIT Ha Matepiai. [Ipore 1yt BuKopucTanHs
Ii€i TEXHOJOTii HEOOXIMHO 3a0e3MeUuTH HE TIIbKM BHUCOKI (DI3UKO- MeEXaHIvHI

156



Oysoemanasasamt: 3] yRzoamess o8 ¥ tioy 03an®yR00cun 3fe aedssto YIOR 3330
agoadaymyosaaya dRq)diceaesy @somEZ sd3Rpao
MOKA3HUKH TMOJIMEPHOTO TOKPHUTTS, a 1 rapHi MOKAa3HUKW aare3ii MOKPHUTTA 10
OCHOBHOI'O Martepiaiy.

VY skocTi 00’€KTIB JOCHIKEHb OOpaHO apOMATHYHHMM IOJiaMiJ IOJI1-M-,II-
deninenizopranamin (denimon C2), 30kpeMa MOKPUTTS 3 HHOTO, Ta KOMIIO3UIIIIHI
MOKPHUTTS Ha HOTO OCHOBI, 110 MICTATh (DYHKIIIOHAJIbHI HAITIOBHIOBAYI.

B pesynbrari mnpoBeAeHUX JOCHIJKEHb BCTAHOBJIEHO BIUIMB OOpaHUX
HAIlOBHIOBauiB Ha jJedopMalliifHi BIaCTUBOCTI KOMIIO3UIIIMHUX MOKPUTTIB Ha OCHOBI
¢eninony. Ha rpadikax (puc. 1) mpeactaBieHO OTpHMaHi 3aJIeKHOCTI BiTHOCHOTO
MOJIOBKEHHSI € BiJ] BMICTY PI3HUX THUIIIB HarmoBHIOBaya C.
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Puc. 1. 3anexHicTh BITHOCHOTO TOJIOBXKEHHS (&) BiJ BMicTy HamoBHIOBava (C)
y CKJIaJil TIOKPUTTH.

BBeneHHss TBepAMX YACTUHOK B (PEHUIOHOBE TOKPHUTTS MPU3BOAUTH [0
OOMEXEHHS PYXJIMBOCTI HAJMOJEKYJISPHUX YTBOPEHb Ta iX €JIEMEHTIB B MpOIIeci
nedopmyBanHs. B pe3ynbTaTi 4oro migBUINYETbCsS iX omip A0 AedOpMyBaHHS Ta
3HIDKYETHCSI BETUYMHA BITHOCHOTO TOJOBKEHHSI PY PO3TATYBAHHI.
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INFLUENCE OF SLUDGE OF BIOGAS PRODUCTION ON YIELD AND
SUSTAINABILITY OF CR OP PRODUCTION

Waclaw Romaniuk, Andrzej Marczuk

linstitute of Technology and Life Sciences Branch in Warsaw
2University of Life Sciences in Lublin

Manure, which is a waste product of livestock production, usually applied to
increase the fertility of the soil as an organic fertilizer. However, in the first year of
application of fresh cattle manure plants use 30-40% of phosphorus, 60-70% of
potassium and only about 18% of the nitrogen contained in it. Full assimilation by
plants of nutrients of manure occurs within three years. The decomposition of manure
simultaneously with the mineralization of nitrogen, phosphorus and sulfur, at least 70%
of the carbon of the organic substance is converted into carbon dioxide. On the one
hand, this improves the nutrition of plants through photosynthesis, but significant
amounts of carbon dioxide not used by plants gets into the upper atmosphere,
enhancing the greenhouse effect.

So before you make fresh manure in the soil must be prepared. Composting produces
humus, nutrients which can be digested much better. However, the composting process
takes quite a long time, it does not solve the problem of emissions of carbon dioxide.
Another method of preparing the manure to a more complete utilization of nutrients by
plants is methane fermentation. This forms a valuable organic fertilizer in different sources
is called differently: biochem, slurry biogas production, effluent, biogas residue,
biogarantie, digestate, digestate pulp, etc., and a significant portion of carbon, which in other
cases participated in the greenhouse gas, carbon dioxide is converted into energy methane
gas, which is mixed with carbon dioxide forms a biogas.

In the works indicated that the sludge of biogas plants, including those obtained
after anaerobic digestion of sewage sludge, due to the high content of nutrients (N, P,
K) can be used as organic fertilizer for agricultural L. Baader, W. Dohne and
M. Brenndorfer explained the mechanism of formation of such a quality organic
fertilizer in the process of methane fermentation of waste, according to which the
process of fermentation, the ammonia is released from organic nitrogen compounds
together with compounds of phosphorus and potassium present in the substrate and
formed as a result of decomposition, and turns pereobrazhennya mass in the nutrient-
rich organic fertilizer. In addition, depending on the degree of fermentation, reduced
carbon content compared with its content in the initial substrate. The resulting decrease
in C/N ratio is favorable when using sludge as fertilizer. In addition, during anaerobic
decomposition of organic matter the decomposition of organic compounds responsible
for the presence of unpleasant odors in the initial substrate. Therefore, the sludge of
biogas plants, as a rule, does not have the odor that is characteristic for the initial
product prior to its anaerobic digestion.
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The degree of decomposition of organic matter (bioconversion) liquid manure
depends on exposure. According to V. I. Kravchuk, V. S. Targoni and V. P. Klimenko,
the maximum degree of bioconversion of organic substances 53% (technical digestion)
Is achieved only when long-term exposure and in practice not used. Best organic
fertilizer for methane fermentation under mesophilic mode is obtained when the degree
of bioconversion of organic matter 30-33%. To achieve this level of bioconversion of
organic matter in flow-through reactors complete mixing of the necessary exposition
20-22 days. It should be borne in mind that in equipment of continuous and quasi-
continuous action part of the substrate can exit from the installation is not completely
processed. In installations of periodic action, the average duration of the fermentation
raw materials in the psychrophilic temperature range is 30-40 days or more, in
mesophilic mode — within 10-20 days under thermophilic — within 5-10 days.

YK 631.01.007

SPECIFICS OF OPERATING CONDITIONS OF MACHINES
FOR FORESTRY WORK

Vadym S. Maslay
National University of Life and Environmental Saea of Ukraine

Caterpillar forest machines work in a fairly wide range of operating conditions,
but mostly off the roads of General purpose. Exploitation of forest machines is year-
round. When performing logging operations typical operating background are soil and
groundwater conditions of allotments and apiaries with the character of mainly natural
obstacles (boulders, holes, tree stumps, forest residues, etc.). Skidding forest is
performed by a specially prepared die. Transportation of cargo, shift teams work in
resolving crisis situations (elimination of fires, etc.) may require overcoming machine
marshy area. This does not prevent the movement of vehicles on unpaved roads (in this
case, you must use the statistics of road conditions for vehicles, but keep in mind that
the speed of movement of forest machines is significantly lower — a consequence of
the relatively low power density of the power plant and relatively large gear ratios in
the transmission even at the highest gear, as well as design features of the running
system).

A feature of the surface movement in the woods is (in contrast to, for example,
from the fields and virgin land) having, as a rule, very thin soil layer at the background
of the actual layers of soil (hence forth to refer to such a surface the movement will use
the term soil). In this context, it is impossible to take on the characteristics of the
surface motion defined for agricultural tractors. The work of a skidder or logging
vehicle under conditions similar to the terms for a farm tractor, is not typical.

Soil and groundwater conditions according to the conditions of permeability
forestry machines divided into four categories.

159



yf m3oaod e8a8b denpocaaRYsngseendeay 0 oflfdyaddeaysea o

Category 1. Operation is possible throughout the year (with a break for the period
after the snow melts). Precipitation in the summer and autumn periods on the
throughput of cars is not significantly affected. Examples: dry Sands, stony gravelly
soil (forest types — pine forests of lichen, belomonte, grass lichen).

Category 2. For example the repeated passage of machinery rummaging, the free
movement of workers in the cutting area. Pronounced during the spring and autumn
slush, but summer precipitation on the permeability of the cars influence is small.
Examples: sandy soil, fine loam, clay soil (forest types — the regarding red bilberry,
blueberry fields).

Category 3. Typically, the persistence of significant soil moisture during the
warm period of the year. The formation of deep ruts on the wires, often filled with
water. The formation of quicksand on the wires in the rainy season. Examples: loamy
soil, sandy loam with clay interlayers (forest types —lime, snative, herbal, herbs).

Category 4. Excessively wet soil. During the thaw, become impassable for
vehicles. In dry weather fiber filled with liquid mud. Examples: peaty-boggy, humus-
gley soil (stagnation of damp and swampy places in the depressions along rivers and
lakes, flow-raw logs).

Skidder works with a full load, while slope up to 8 . When deviations (9...18)
skidding difficult, and with further increase of bias, the use of tractors is limited.
Actually critical to ensure the stability of the tractor is the slope 25, although this value
depends on the design of the machine.

Methods of moving trees (skidding) is different, apply the dragged skidding,
skidding in a half-sunk and submerged provisions, timber suspended and semi-
suspended. The most common at the present time the method is skidding in a half-sunk
condition. The method of loading of trees (choker/bessokirnaya skidding) in this work,
attention is not given. The volume remueve bundles in favorable conditions (2nd
category of soil the summer) while skidding over the butt — up to 5...8 m?, and the top
—50...60% more.

Thus, selecting characteristics of surface movement in the process of creating a
model for evaluating energy efficiency, should pay attention to the soil the 2nd
category, provided that the slope is not more than 8 (such surface motion is usually
regarded as horizontal) are characteristic of the technological mode of the skidding of
whips or trees in the half-sunk condition, weight Telemaco cargo reaches
approximately 5000 kg, the total width of the portage (in accordance with the need to
ensure the safety requirements of the works) shall be not less than 5,0...5,5 m (however,
the width of the trailing kroner while skidding trees can reach 6...8 m).
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STATE OF PROBLEM OF FORMATION OF REPAIR -SERVING
INFLUENCES COMBINE HARVESTERS

Dmytr o w. Martinyuk
National University of Life and Environmental Sciences of Ukraine

All studies on the subject, made earlier by different authors, can be divided into
several groups. First group: research on optimization of resources diamantado and
overhaul of its complex Assembly, representing the car indivisible object with inherent
characteristics of dynamics of costs of technical maintenance. On optimized limit value
of the accumulated costs of repair or spare parts set the rules for the cessation of use of
the product for purpose of techno-economic considerations. Second group: studies on
the rationale of the strategy the technical operation of individual machine elements,
which condition is characterized by changing with the growing developments of the
parameters. Studies in this group reported to the working methodology, but these
methods allow to determine the optimal frequency of monitoring and the permissible
deviations of the parameters are applicable only to independent access to control and
repair component parts. Third, the research on grouping strategies repair-serving for
the elements in the strategy TOR for the machine. Known methods of forming
compound repair-serving use principles of supporting transactions and other decisions,
but do not provide a single, integrated solution on the level "an integral part — Assembly
— machine".

The study of repair-serving for group replacements of parts dedicated to the work
of A. V. Barinova, E. A. Volodarsky, A. T. Saeva, G. S. Rahutin, V. Rogozhkin,
A. S. Streltsov, V. I. Chernoivanov, J. M. Sinugina and many other scientists.
Considered the development does not meet the requirement, given the structure of the
object, the results obtained justify operating rates effective for use in maintenance,
diagnosis, and also for grouping these operations, but cannot be applied to justify the
set of control indicators of the system of repair-serving elements with sequential
dependent access to the product. Held in conditions of control and diagnostic operation
specified for parameters whose measurement is possible is capable of cleaning
methods. If it does not specify the depth of disassembly and rules for decision-making
in the refinement of the preliminary diagnosis for diagnostic the signs.

Comprehensively the issues of health management of machines studied by
V. M. Vlasov, S. V. Golovin, A. S. Denisov., L. V. Dichterischen, 1. E. Dyumin,
S. A. Egorov, D. V. By Karagodin, E. G. Keenom, G. V. Kramarenko, A. G. Krause,
K. Koshkin, Etc., E. S. Kuznetsov, V. M. by Malinin, A. I. Selivanov, M. T. Hasimom,
A. M. Sanina etc. In some of these works by minimizing a function of the total unit
cost determined the range of group replacements parts and time to their maintenance.
However, the authors do not consider the possibility of conducting tests on partial
write-off in connection with preventative replacement or elimination of the
consequences of failure. The authors ' advice for effective elements, but not for the
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object of repair in General, as prescribed by its strategy of maintenance and repair is
not associated with the management of the technical condition of individual
components.

The analysis of researches proves insufficient justification assignment rules
repair: they are not considered complex and relationships that are often optimized on a
variety of methodological and information basis and the component parts are
considered from the standpoint of the individual repair, while it is not the damage to
the environment as a result of work of internal-combustion engines of combines.

Thus, the analysis allowed to approach the evaluation of the achieved level of
development of the problem of optimization of the process of determining the need for
repair and maintenance. Thanks to the work done by the scientists mentioned above,
made possible the formation of research directions for improving the system repair-
serving combines.
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besnepepBHe yCKIIaJHEHHS TEXHIYHUX OO0'€KTIB BHCYBAa€ Ha TEpIIMNA IIJIaH
po0seMy ONTUMANIBHOT €KCILTyaTallii CKJIaJIHUX TeXHIYHUX 00'€KTiB. BaxxmuBy poiib
IpyU UbOMY BIIBOASATh BH3HAYEHHIO CTaHy OO0'€KTIB, SKUI BHACIIJOK BIUIMBY
30BHIIIHIX 1 BHYTPIIHIX (PaKkTOpiB 3MIHIOETHCS 3 IUIMHOM 4Yacy. 3HaHHS CTaHy
TEXHIYHUX OO0'€KTIB B  OyAb-fKMH MOMEHT Yacy J03BOJIIE  OINEpaTopy
BUKOPUCTOBYBATH 1X ONTUMAJIbHUM YMHOM, TOOTO B HAMKOPOTIIMI 4Yac 311MCHUTH
PEMOHT 1 TUM CaMUM IiJIBUIITUTH HAAIHHICTh 00 '€KTa.

PimeHHsM NUTaHb, MOB'I3aHUX 3 BU3HAYEHHSM CTaHy TEXHIYHUX OO0 '€KTIB 1
XapaKTepy MOro 3MiHU 3 INIMHOM 4Yacy, 3aiMa€eThCsl TEXHIUHA J1arHOCTHKA.

Ha erami ekcrryaranii 00’€KTy M1arHOCTyBaHHS 31MCHIOETHCS TEPCOHAIIOM,
KWW HE Ma€ CIEeNiabHOI MiATOTOBKH, IO 3HAYHO MIJBUINYE POJIb aBTOMATH3AIlll
J1arHOCTYBaHHS.

[Ipu nmiarHOCTYBaHHI BHPINIYIOTBCS Taki OCHOBHI 3aBAaHHS. TIEpPEBIpPKa
crpaBHOCTI 00'€kTa, TEpeBipKa KWOTO Mpaie3aaTHOCTi, BU3HAYEHHS MPaBHJIHBHOCTI
(YHKIIOHYBaHHS 1 HOLTYK HECIIPABHOCTEH:

- TepeBIpKa CIPaBHOCTI J103BOJIIE€ BUSBUTHU BIACYTHICTH Ne(EKTIB 1 BUMarae
IPOBEJICHHS TOBHOTO KOMIUIEKCY BHUIPOOYBaHb [JIsi OLIHKH TEXHIYHOTO CTaHy
00'eKkTa J11arHOCTYBAHHS 1 TOMY € HalO1JIbII CKJIaAHOIO;

- MEpeBIpKa Mpare31aTHOCTI BCTAHOBIIOE, UM 3JaTHUM OO'€KT BUKOHYBAaTH
NMOKJIaJIeHI Ha HBOrO (QyHKIi. BoHa Moke OyTHM MEHIII TOBHOIO IOPIBHSHO 3
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MEPEeBIPKOI0 CrpaBHOCTI (Jesiki JeeKTH MOKYTh HE BIUIMBATH HA TPABUIBHICTH
BUKOHAHHS pPOoOOYMX (YHKINH), aje TaKoX € IOCHTh TPYAOMICTKOIO, TaK SK
nepeadavyae aHaji3 MPaBUILHOCTI BUKOHAHHS BCiX 3a7aHUX (DYHKIIIH Y BCIX peKUMax
poOOTH 00’ €KTY;

- TMEpeBIpKa NPaBUIBHOCTI (YHKI[IOHYBAHHS Jl1a€ MOJKJIMBICTH BUSBIISTH
HECIPABHOCTI 1 TMTOMUJIKK B TMpolieci podotu o0'ekTa, TOOTO BOHA BUKOHYETHCS B
pobouoMy peXKHUMi 1 OIlIHIOE HOro po0OTy B peXHUMI peajbHOTO 4Yacy IpHu
KOHKPETHOMY pOO0OYOMY BX1THOMY CUTHai. BoHa Tako) MEHIII MOBHA MOPIBHSIHO 3
MEPEBIPKOIO CIIPaBHOCTI (1esKi 1e(EKTiB MOKYTh HE TIPOSBISITHCS B JTAHOMY PEXKHUMI
a0bo0 TpW JaHOMY BXIJHOMY CHUTHAJIi), ajle BUMara€ MEHIIWX BUTpart. [lepeBaroro
NEepeBipKHU MPaBIIIBHOCTI (PYHKIIIOHYBaHHS € ONEpPaTUBHICTh OTPUMaHHS 1HpOpMaIIii
npo mepexiy 00'ekTa B HECHpaBHUM CTaH, a HEAOJIKOM € HEBHUCOKa IOBHOTA
KOHTPOJIIO;

- TONIYK HECHPaBHOCTEH, BU3HAYEHHS MPUYMH BTpaTH Mpale3IaTHOCTI,
BUSBIICHHS €JIEMEHTIB, IO BIIMOBUJIM - BaXKJIMBI 3aBJIaHHS JIarHOCTUKU OCOOJIMBO
CKJIQJTHUX 00 '€KTIB.

VY 3arajlbHOMY BHUIIQJIKy TIPOIIEC JIarHOCTYBAaHHS MICTUTh 9 OCHOBHUX €TaIliB

(puc. 1).

OO0'eKT AiarHOCTYBaHHA

i

MeTa AiarHOCTYBaHHA

3

dopMyBaHHS AIarHOCTHYHOI MO

]

AHani3 4iarH0CTOBAaHOCT]

!

BuOip miarHoCTyIO4HX NapaMeTpiB

|

Bubip MeTona AiarEOCTYBaHHS

4

CuHTe3 AiarHOCTYIOUOTro NPHCTPOIO

!

Obpodxka oTpumaroi iHbopManii

1

Pe3ynbTar AiarHOCTYBAHHA

Puc. 1. Etanu giarHocTyBaHHS.

B npoueci aiarHocTyBaHHS NPUIMAETHCS, 10 BCl CTaHU 00'€KTa YTBOPIOIOTH
MHOXHUHY TEXHIYHUX cTaHiB S. [l MHOXHHa po3magaeTbcs Ha MIIAMHOXKUHU SC
crpaBHUX 1 SH HECpaBHUX CTaHiB, TPUYOMY MHOKHHA SC YacTO BKJIIOYAE €THMHUU
CTaH, 1110 BIJTIOBI/Ia€ CIIPABHOCTI YCIX CKJIAJIOBUX €JIEMEHTIB 00 €KTA.
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Xoua HeclpaBHHIl 00'€KT Mo)ke OyTH mpale3faTHUN, HANpPUKIAJ, 3aBISKH
iHdopMarliitHii abo anmapaTypHil HaAMIPHOCTI, Oy/Ib-sK1 HECIPABHOCTI 0OMEXYIOTh
Horo (QyHKIIOHAIBHI MOXJIMBOCTI. B CHJIOBHX KoOjax BIIMOBH 30UIBIIYIOTH
HaBaHTa)XCHHS Ha pEIITy CIPAaBHUX €JIEMEHTIB, MIABUIIYIOUYM MMOBIPHICTH IX
BimMoBU. ToMy 70 MAMHOXHHN SH BiTHOCSTHCS K HETpalle3aaTHi, Tak 1 HeCIIpaBHi
cranu. Ilepexin o0'ekTa 3 OJHOrO CTaHy B IHIIMM, SIK TMPABUJIO, TOSACHIOETHCS
BUHUKHEHHSIM HECHPAaBHOCTI B 00'ekTi. MOXJIHMBI HECHPAaBHOCTI MOAUIAIOTH Ha
HECIIPABHOCTI €JIEMEHTA, Kl BU3HAYAIOTh SIK HEMPUITYCTHMI1 KUIbKICHI 3MIHH OyIb-
SIKOT0 TTapaMeTpa (XapaKTepUCTUKH) BHACTIIOK HE3BOPOTHUX (DI3UKO-XIMIYHUX 3MiH,
1 HecCIpaBHOCTI O0'€KTa, SIKI TPAKTYIOTHCSA SIK HEMPUIYCTUMI KUIBKICHI 3MIHH
napaMeTpiB (XapakTepHUCTHK) a00 3MiHM CTPYKTYPH 3B'I3KiB B 00'€KTI 3arajaoM.

Jj1s BU3HaYeHHS MPUHAJIEKHOCT1 CTaHy 00'€KTa 10 OAHI€T 3 MIMHOXKHH SH 200
SC HEeoOXiTHO BUKOHATH BUMIPIOBAHHSI Py XapaKTEPUCTHK (IarHOCTUIHHX O3HAK)

00'exTa 1 3MIMCHUTH iX aHaII3.

YK 631.01.007

anftfoléerice fTovrfouvryr fw [ Lrcfw yér
rwpr feovvloéoric sftfdr2REGIP1LRrRM SIS0

| daj dz8 © [ . ]
1 Oy sdzOdz' ded?2 bkdz o jtefdlsjls B tStej Mkztcf' o

dopMyBaHHA MAaTEMAaTHYHOI MOJEINI 00'€KTa, OMUC OCHOBHUX PEKHMIB HOTO
po0OTH 1 0cOOMMBOCTEM (HDYHKIIIOHYBAHHS (32 IOTIOMOT0I0 TU(epeHITiaTbHUX PIBHIHB,
nepenaBabHUX (YHKIIH a00 YaCTOTHUX XapaKTEPHUCTHK) € MEPIIUM €TaroM, SKUN
JI03BOJISIE B MOJAIBIIIOMY JTOCTIAUTH 00’ €KT I1arHOCTYBaHHS B PI3HUX CTaHaXx.

dopMyBaHHSA METH J1arHOCTYBAaHHSI MOKE TIOJIATATH Y BU3HAYEHH1 TEXHIYHOTO
cTaHy o00'ekTa, OLIHII HOro CHPaBHOCTI, Mpale3JaTHOCTI, MPaBUIBHOCTI
(yHKIIOHYBaHHS, OTPUMAaHHS SIKICHOI a00 KUIbKICHO1 1H(QOpMaIIli 1 XapaKTepUCTUKAX
nedexTiB. TakoK MOKE CTABUTHCS 3aBJIaHHS MPOTHO3yBaHHSI Ae(EKTIB. 3aJIEKHO BiJ]
MOCTaBJICHOI METH OyAyTh 3MIHIOBATUCh METOM JOCIIIIPKCHHS Ta JIIarHOCTUYHI JaHi,
K1 OyTyTh BAUKOPUCTOBYBATHC.

JiarHocTiyHa Mojelb 00'ekTy BigoOpaxkae MeTy ITOCHIKEHHS 1 € #oro
MaTeMaTUYHOI0 MOJEIUII0, SIKa BPaxOBYE€ MOXUIMBI JpKepena NMedexTiB 1 moxubOok
(Mozens 00'eKTa MITI0C MOAEIb Ie(DEKTIB).

Jst BU3HAaYEHHS A1arHOCTOBAHOCTI, MOOY/I0BaHa JIarHOCTUYHA MO/JIEh 00'€KTa
BUKOPUCTOBYETHCS JIJIsl BUSBIICHHS MHOXXHUHU HECTIOCTEPEKYBaHUX Ne(EKTIB, KIaciB
€KBIBAJICHTHUX 1 HEPO3Mi3HAHKUX Je(PEKTIB, OIIHKK YyTJIUBOCTI JlarHOCTyBaHHs (0e3
MIPUB'A3KU O KOHKPETHOTO METOYy KOHTPOJIIO 200 HAOOpy M1arHOCTUYHUX O3HAK).

BuOip niarHOCTMYHMX O3HaK mnepeadadyae BUSHAUYCHHS XapaKTEPUCTUK 00'€KTa,
Kl BUKOPUCTOBYIOTHCA [UJIi BHU3HAYEHHsS HOro TexHiyHOro ctany. Ilicia mporo
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3MIIACHIOETHCS. BUOIP METOAY KOHTPOJII OOpaHUX MapaMeTpiB Ta CUHTE3 MPUCTPOIB
J1arHOCTYBaHHS.

besnocepenne npoBeleHHS BUMIPIOBaHb, iX MareMaTHMyHa oOOpoOka Ta
(GbopMyBaHHS OCTaTOYHOTO PE3YJbTATy € 3aBepIIAIbHUMH eTanaMyd 1 HalOuIbII
BOXJIMBUMHU B IJIaHI MPAKTUYHOI peaizairii.

BumiproBaHi rnmapaMeTpu MOoBUHHI BIAMOBIAATH TAKMM BUMOTaM:

1 BUMIipIOBaHICTh — MOXKJIUBICTh 0€3MOCEPETHHOTO BUMIPIOBaHHS ITapaMeTpa
3a JOTIOMOTOI0 TIEBHOTO JaTYMKa;

1 indopmaTuBHICTH — MapamMeTp MOBMHEH HECTH ICTOTHY i1H(OpMAIiio Mpo
nedeKTH 1 TOMyCKaTH MOKJIUBICTh KIIbKICHOTO BU3HAYEHHS 1X XapaKTePUCTHK;

i iHBapiaHTHICTH — Maja YyTIUBICTh JO IIYMIB 1 IHIITUM 3aBaJIaM.

Ha mpakrtuiii He 3aBXKIU MOXXIJIMBO peani3yBaTH OJHOYACHE BUKOHAHHS BCIX
BUMOTI, aje caMme I[apamMeTpH, W0 3aJ0BOJIBHSIIOTH BCl I[i TMPUHIUINU, CIiJ
BUKOPHUCTOBYBATH B MPOILIEC] 11arHOCTYBAaHHS.

Knacudikaiiro iCHyrOYMX METOMIB KOHTPOJIIO 1 JIarHOCTUKH JTUHAMIYHUX
CHUCTEM MOJKHA 3TIMCHUTH 3a PSIIOM O3HaK.

1. Bua mateMatuuHux Mojenei 00'ekTa A1arHOCTYBaHHS:

— METOJU JA1arHOCTYBaHHS B YaCOBIiH 1 YaCTOTHIN 00J1aCTsIX,

— CTaTW4HI Ta JWHAMIYHI METOIH,

— JeTepMIHOBaHI,

— 1MOBIpHICHI (CTaTUCTUYHI);

2. Pexum miarHocTyBaHHS

— (yHKIIOHATBHE 1aTHOCTYBaHHS, SIKE 3/I1IMCHIOETHCSL B POOOYOMY PEKUMI,

— TECTOBE J1arHOCTYBaHHS, KOJM Ha BXiJ 00'€KTa TMOJAIOTHCS CIHEIialibHI
TECTOBI CUTHAJIH, 1 IEPEBIPKA MTPOBOJIUTHCS B KOHTPOJIHHOMY PEKUMI;

3. Cranii mpoBeIeHHS NEPEBIPKH

— amnpiopHa,

— TIOTOYHA

— amocTepiopHa;

4. Mopenb nedexTiB

— CHOTBOPEHHS CHUTHaNIB o0O0'ekTa (OLIIHKA 3MIHHHUX CTaHy 1 BHUXIJHHUX
CUTHAJIIB),

—  CIOTBOpPEHHS TmapameTpiB o0'ekTa (OIliHKAa TMapaMeTpiB CHUCTEMH,
Koe(]iIieHTIB MaTEeMaTHIHOI MOJIEIII);

5. XapakTtep A1arHOCTUYHUX O3HAK

—  JIIarTHOCTYBaHHS B TIPOCTOP1 CHTHANIB (BiIOYyBa€ThCS BUMIPIOBAHHS
MMOTOYHUX 3HAYCHb MapameTpiB 00'ekta miarHoctyBaHHs (O/]) 1 MOTIM 31HCHIOETHCS
OITiHKA BIIXUJICHHS iX B1JI HOMiHAJIBLHOTO 3HAYCHHS),

—  JIIlarHOCTYBaHHSI B MPOCTOPI MapameTpiB (MepeBipKa BIAXUICHHS BUXITHUX
CUTHAJIIB B1J] TEOPETUYHOTO 3HAUCHHS);

6. IlpuHnun giarHOCTYBaHHS

— Teopis 1HBAPIaHTIB,

— BUKOPUCTaHHS MoJieiel 00'eKTa, 110 MEepeBIPAETHCS,

— aHAJIITUYHA HAJMIPHICTb.
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Bulip tumy npouenypu BU3HAYAEThCS HACTYITHUMU KPUTEPIIMU, HEOOX1THOIO
MIMOWHO — TOIIYKY  Ae(eKTIB Ta  opraHizaiicro  e(peKTMBHOTO  MpoIecy
JiarHOCTYBaHHSI.

VJIK 631.2.057
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['mubuna nomyky nedexTiB moB'sa3aHa 3 00cAroM oAepKyBaHo1 iHGopMallii mpo
CTaH CaMOXI1IHUX CUIbCHKOTOCIOIAPCHKUX MAIIMH, KUTbKICTIO TaTYMKIB 1H(popMalii 1
HabOpOM JIKepen TECTOBUX CUTHAIIIB, a, OTXKE, 3 MaTeplaJbHUMU BUTPATAMHU.

Bubip Tumy mnpouenypd B 3HA4YHIA Mipl 3aJI€KUTh B KOHCTPYKTHBHOTO
BUKOHAHHSI BY3JIiB 1 OJIOKIB CAMOXIJTHUX CUTbCHKOTOCIIOIAPCHKUX MAIIIUH, K1 MOXKYTh
3aMIHIOBaTHCS MpU PEMOHTI. Tak, OJOKOBa KOHCTPYKISI CHCTEM KEpPYBAHHS HE
BUMara€ BHSBJICHHS €JIEMEHTA, [0 BiJIMOBHB, JOCHTh YIICBHUTUCS B
HeTpale3aaTHOCTI 3MIHHOTO 010Ky. CHiloBa yacTUHA MEPETBOPIOBaYa, SIK MPABUIIO,
BUMarae OUIbII IITMOOKOTO J1arHOCTYBaHHS: 10 OJHOTO.

AJITOpPHTMH JiarHOCTYBaHHA

4 4

[TepeBipsaro4i JiarHoCTyIO4i
LN
DYHKIIOHATBHI TecTOBI
¥
AropHTMIYHI ITapaMeTpHYHI
PealbHHH [TepeTBOpPEeHHH JIOIyCKOBI CTIpPYKTYpHI
Macmral Jacy MacmTad Jacy

Puc. 1. Knacudikaiist anropuT™MiB 11arHOCTYBaHHS.

OCKUIbKH B CHCTEMaX 1 €IEMEHTH CaMOX1THUX ClIbCHKOTOCIIOAAPChKUX MAIIIHH
MOB's13aH1 MK CO00F0, 1IarHOCTYBaHHS 3a3BUYail HE MOXKE OyTH 3BEJICHE JI0 MIEPEBIPKH
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CTaHy KOXXHOTO €JIEMEHTa, a BHMara€ TJIMOOKOrO PO3YMIHHS 3B'A3KIB, B3a€EMHHUX
BIUIMBIB €JIEMEHTIB 1 BY3JIIB.

BignoBigHo g0 kiacudikaiii aaropuT™MiB AlarHOCTyBaHHS (puc. 1) Ha erarmi
TIarHOCTYBAaHHS JIIIOYMX CAMOXIAHUX CUIbCHKOTOCHOJAPCHKUX MAIUH MOXYTh
BUKOPHUCTOBYBATHCH a00 MepeBipsitoUl, a00 11arHOCTYIOU1 aJlTOPUTMH.

Ha erani MojenoBaHHS Ta MOJEIBHOTO  JIOCHIPKEHHS CaMOXIJIHHUX
CUIbCHKOTOCTIOIAPCHKUX MAIIIMH JOLUUIBHO BUKOPUCTOBYBATH TECTH, SKI MOKHA
PO3AUTUTH HA JBl TPYNH: aNTOPUTMIYHI 1 TapaMeTpUYHi.

AJTOpUTMIYHI TECTH MEPEBIPSIOTH MPABIIbHICTD (PYHKIIIOHYBaHHS CAMOX1THUX
CUTbCBKOTOCTIOAPCHKUX ~ MAIIMH —  BUKOPHCTOBYIOTHCS NI BUSBIICHHS
katacTpodiuyHuX (TOCTIMHMX) HECMPABHOCTEH, HAWYACTINIE B JIOTIYHMX CXEeMax 1
nu(pPOBUX CHUCTEMax, IO TMOSICHIOETbCS XapakTepoM HAMOUTbII HMOBIpHUX
HECIIPABHOCTEM.

JliarHOCTYI04Yl QJIrOpUTMH MOXYTh 3 YCHIXOM 3aCTOCOBYBAaTHCS 1 JJIs
CaMOXIJIHUX CUIbCHKOTOCMOMAPCHKUX MAlIMH, B TOMY YHCII KOMOaWHIB, OCKIJIbKU
BOHU 3 1HOpMaIiitHOT TOYKH 30py € 1udpoBUMU ab0 aHAIOro-IUPPOBUMHU
IPUCTPOSIMU, B SIKUX MEPETBOPEHHS €HEPrii 3A1MCHIOETHCA 32 TIEBHOIO MPOTPaAMOI0.
[lepeBipka mTpaBUIBLHOCTI BHUKOHAHHS 11€1 MPOrpaMH MOXKE MPOBOJUTUCS SK B
pearbHOMY, TakK 1 B IEPETBOPEHOMY MacIITab1 yacy.

B Takux cxemax MOXJIMBE OTPUMAaHHS 1arHOCTUYHOI 1HGOpMAI] IUIIXOM
IIBUJKOIO OMMTYBAHHS TaTYMKIB 1 HAIIPYTH Ha 1HTepBasiax. B pe3ynbpTaTi ONMUTYBaHHA
pOOUTHCSI BUCHOBOK PO MOKJIMBICTh U€PrOBOi KOMYTallli, HEOOX1AHOCTI TPUITMHEHHS
po0OTH, BIIKJIIOYEHHS HaBaHTaXEHHS a00 aBapIMHOTO BIAKIIOUECHHS CaMOXIJIHHUX
CUIBCBKOTOCTIOJAPCHKUX MAIIKH.

JliarHoCTyBaHHs MapaMeTpiB Ja€ BIANOBIAb HA TaKi MUTaHHS SIK:

1 uyu BIANOBIAAIOTH €NEKTPUYHI PEKUMH KOJa PO3PaXyHKOBHM a00 3aJaHUM
3HAYCHHSM - MPU I[bOMY NEPEBIPSAIOTHCS TaKl BEJIMYUHU, SIK aMIUNITYIU IMIYJIbCIB,
Koe(illieHTH Tiepeiayl, FTapMOHIMHHUK CKJIaJ], THMYACOBI CITIBBITHOIICHHS (3aTPUMKH,
1HTEpBaJIN);

i 4um BiAMOBIIAIOTH TApaMETPH €JIEMEHTIB ACIIOPTHUM BEIIMUYUHAM.

BumiproBaHHd mnapameTpiB YCKIAJHIOETbCS TUM, IO B KOJI MOXe OyTH
BUMIpSiHA JIMIII€ Jiesika EeKBIBAJICHTHA BeJIMYMHA, OOYMOBJIEHA JIEKIJIbKOMa
MOB'SI3aHUMU €JIEMEHTaMH. TOMYy BaKJIMBUM 3aBJIaHHSM JIarHOCTYBAaHHS TTapaMeTpiB
€ TONIIYK TakWX METOJIB OTpUMaHHs 1H(opMmallii, IpU SKUX TMOPIBHIHO JIETKO
BHU3HAYAIOTHCS 1 PO3PAXOBYIOTHCS MTapaMeTPH OKPEMHX EJICMEHTIB.

3HauHI TPYAHOIIl BUKJINKAE BU3HAYCHHS TPAHUYHUX TTapaMeTpiB, MOB'I3aHUX 3
MO/JAUel0 BEJMKUX aMIUTITY[ TeCTOBUX CcHUTHamiB. lleii Bua maiarHOCTYBaHHS
rapameTpiB IPEICTaBIIsI€ OCOOIMBUM THTEPEC B MEPETBOPIOBANIbHIN TEXHIIll, OCKIITBKH
Mpare3aTHICTh MEePETBOPIOBAYIB  3aJCKUTh BiJ 11X 374aTHOCTI BUTPUMYBATH
MaKCUMaJlbHI €JIeKTPUYHI HaBaHTAXEHHS Ta 30epiraTd TpU [OMY HEOOXiIHI
JTUHAMIYH1 TapaMeTpH. 3 UM BUIOM J1arHOCTYBAHHS TICHO MOB'sI3aHUN TaKUH HAIPSIM
JOCTIKEHB SIK TIPOTHO3YBaHHS CTaHy 00'€KTa, SIKe 32 TOTOYHUM 3HAYECHHSM BEKTOPY
napaMeTpiB 1 HOro moxiaHoi, 3a0e3neuye mepeadadeHHs MOBEIIHKHA CaMOXI1THUX
CLTbCHKOTOCTIOAPCHKUX MAIIMH B MAaliOyTHHOMY.

167



yf m3oaod e8a8b denpocaaRYsngseendeay 0 oflfdyaddeaysea o

Takum YWHOM, MIarHOCTYBaHHSI TMApaMeTpPiB MOXKE BHKOPUCTOBYBATHCS [IJIS
BUSIBJICHHS TTOCTYTMOBUX BIJMOB (JIOMYCKOBI MEPEBIPKU), JJISI IPOTHO3YBAHHS CTaHY
CaMOXIJHUX ClIhCHKOTOCTIOAAPCHKUX MAIllMH, a TaKOX [JIs BUSBICHHS PalTOBHX
BiIMOB, BKJIIOYAIOYM Ti, SIKIi BUKIUKAIOTh 3MiHY CTPYKTYpPH KOJa: CTPYKTYpHE
JiarHOCTYBaHHSI.

YK 631.2.057
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[loxa3HUKH peanbHOr0 CTaHy CaMOXIJHUX CUTbCHKOTOCHOJAPChKUX MAIIMH 1
iX Tmpane3naTHoCTi B JCSKUN JTHUCKPETHUM MOMEHT 4acy HECYTb B OCHOBHOMY
iHbopMaIliio npo (PYHKIIOHYBAaHHS CaAMOXIJHUX CUIbCHKOTOCIOJIAPCHKUX MAIIWH B
MUHYJIOMY 1 HE JO3BOJISIIOTH CKa3aTH IPO MOBEIIHKY O0'€KTa B MallOyTHIM mepiof
excrutyaranii. E(eKTUBHICTh I1arHOCTYBAaHHSI ICTOTHO 3pOCTAa€, KOJU MPHU I[LOMY
BUPIIYETHCS 3aBAAHHS IPOTHO3YBAaHHS 3MIHHM CTaHY B MallOyTHBOMY.

HeoOxiaHICTh TiependayeHHs 3MIHU CTaHy TEXHIYHMX 00'€KTIB BUHHUKJIA B TOU
4yac, KOJM CTYIiHb CKJAJHOCTI CaMOXIJHUX CUILCHKOTOCIOAAPChKUX MAIIWH CTaja
BUTIEPEIPKATH PIBEHb SKOCTI Ta HAAIMHOCTI €JIEMEHTIB, Ha 0a3i IKUX CTBOPIOBAIHCS
111 00'€KTH.

OcHoBHa i7iesl TPOTHO3YBAHHS TIOJIATA€ HAcaMIlepe] y KiJIbKICHIM OIHII CTaHy
a00 CTymeHs Tpale3aaTHOCTI CaMOXIIHUX CUIBChKOTOCIIOJAPChKHUX MAIlMH B TEBHI
MOMEHTH 4acy B MaiiOyTHbOMY.

[IporHo3yBaHHS € KJIFOYOBUM MOMEHTOM TIPU MPHUIHATTI PillIeHb B KEPyBaHHI.

3a3Buuail, IpUAHIATE PIllICHHS BHU3HAYAETHCS pe3yJbTaTaMu MPOruosy (mpu
I[bOMY TIepeA0ayaeThCs, IO MPOTHO3 MPABHIBHUN) 3 ypaxyBaHHSIM MOKJIMBOI
MOMUWJIKM MpOrHo3yBaHHA. CHcTeMa MPOTHO3YBaHHS € YaCTHMHOKO BEJIMKOI CHUCTEMHU
KEepYBaHHS 1, K MJICUCTEMA, B3aEMOJIIE 3 ITHITUMU KOMIIOHEHTAMU CUCTEMH.

PimenHs 3aga4 mporHo3yBaHHS CTaHY TEXHIYHUX OO'€KTIB BAXKIUBO SIK JIJIS
BUPOOHMKIB TakK 1 Jas (axiBiiB, eKCIUTyaTal[liHUKIB, TOMY 3aCTOCYBaHHS
IIPOTHO3YBaHHS 3aCTOCOBYETHCS BXKE Ha CTadil MPOEKTYBaHHS NPH BBEACHHI HOPM
TEPMIHY CIYKOH, @ TAaKOX NpPHU BXIIHOMY 1 PEryJIIpHOMY KOHTPOJSX B THpoleci
eKCIUTyaTarii. HporHosyBaHHﬂ JI03BOJISIE TAKOX TMEPEeUTH JO HOBOTO, OUIBII
paIioHaAIbHOTO 1 TMPOTPECUBHOTO  TMPHUHIUITY eKcnnyaTauu — eKcnnyaTauu
CaMOXIiTHUX ClIbCHKOTOCIOAAPCHKUAX MAIIMH 3a TEXHIYHUM cTaHOM (Ha BiAMIHY Bij
eKCIUTyaTallii 3a pecypcaM) MHUIIXOM MEPIOAMYHOT OLIHKA TEPMIHIB CIyXOu
CaMOXI1JIHUX CUTbCHKOTOCIIOIAPCHKUX MAITMH B MPOIIEC] €KCITyaTaIrii. 3a JOMOMOT 00
MIPOTHO3YBaHHS Ha HEOOXITHUI IHTEPBAJ Yacy BIEPE] MOXXHA MPUCKOPEHO OIIHUTH
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Mpare3/1aTHICTh 1 TEPMIHU CITYXOU TEXHIYHHUX 00'€KTIB 1 CKOPOTUTH P10 PO3POOKH
BHUPOOI1B 3a paXyHOK CKOPOUYCHHS TPUBAIOCTI BUPOOHUYHUX BUIIPOOYBaHb.

B ganuii yac B MNPOMUCIOBOCTI IIMPOKO BHUKOPUCTOBYIOTHCS CKJIQJHI
CaMOXI1IHI CLITbCHKOTOCTIOApChKi MamHu. HaOUIbI 3HAYYIITUMH PUCAMH, SIKHX €:

1 Beamka KUIBKICTH B3a€EMOJIIFOUHMX YaCTHH a00 €JIEMEHTIB CUCTEMU,

1 MOXIMBICTP pO3WICHYBaHHS Ha OKpeMi TMIJACHUCTEMH  HaHUTICHIIIe
B3a€EMOJIIOYUX €JIEMEHTIB;

1 HasgBHICTH iI€PAPXIUHOT CTPYKTYPH 3B'A3KIB MIICUCTEM,;

1 ckmaaHICTh MOBEAIHKM CHUCTEMH Yepe3 HAasSBHICTh BUIAJKOBUX 30BHIIIHIX
30ypeHb 1 BEJTUKOT KUTBKOCT1 3BOPOTHUX 3B'SI3KIB YCEPEANHI CUCTEMU;

1 HEMOXIHUBICTH CTPOTOTO BU3HAYEHHS TOHSTTS BIIMOBH CUCTEMHU.

be3cyMHIBHO, 0 B TaKWX yMOBaX CTa€ aKTyaJbHUM IMEPEHECEHHS B cdepy
MIPOMUCIIOBUX TEXHOJIOTIM pe3yibTaTiB HAayKOBHX AOCIIIKEHb, IO J03BOJSIOTH
JIarHOCTYBaTH 1 MPOTHO3YBaTU CTaH CaMOXIJHUX CUIbCHKOTOCIMOJAPCHKUX MAlIUH.
BaxnuBuii HanpsMOK B TEXHIUHIM JIarHOCTHUINI Ta MPOTHO3YBaHHI IMOB'SI3aHO 13
3aCTOCYBAaHHSIM METOJIIB IITYYHOT'O IHTENEKTY: €KCIEPTHUX CHUCTEM, HEUPOHHUX
MepeX 1 HeUITKO1 JIOT1KH.

YK 631.01.007
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BinmoBigHo 10 Meronosiorii mOOYIOBM CUCTEMM J1arHOCTYBaHHS Ta
MPOTHO3YBAHHS CKJIQJHOT CHCTEMH 3epHO30MpaibHUX KoMmOaiHiB (puc. 1) ocHOBI
HEOOX1AHO 3MIMCHUTH CUCTEMHMI aHalli3 JaHOI CUCTEMHU, 3a PE3yJbTaTaMH SIKOTO
MOBMHHI OYTH BHUJIUIEHI 1l OKpEM1 CTPYKTYPHI1 €JIEMEHTH 1 O0IPYHTOBAHI1 X MOKA3HUKU
3aXMIINEHOCT], BU3HAUEHI MOTEHIIMHO MOXJIMBI BIIMOBH OKPEMHUX E€JIEMEHTIB 1
CHUCTEMH B LIJIOMY, c(OpPMYJIbOBaHI KOHKPETHI HUIOBI BUMOTH ((pyHKIIIOHAIBHI,
TEXHIYHI, €EKOHOMIYHI, OpraHi3ailifiHi, eproHOMi4Hi) J0 MiJICUCTEM 3€PHO30MPATBHUX
KOMOalHIB.

3aBnanHsa (popMyBaHHS MOBHOI MHOKMHHU JA€CTa0LTI3yI0unX (PaKTOPIB € OJTHIEIO
3 HAaUOUTBII HeOPMaTI30BAaHUX TIPOOIIEM.

Ha mouatkoBomy etamni (OpMYyBaHHS MHOKHMHHU J1€CTAaOUII3YIOUUX YHMHHHKIB
MOXJIMBE TUIAXOM BHKOPHCTAHHS EKCIEPTHHX OIIHOK B PI3HUX 1X MOAU(DIKAIlIIX.
YTo4YHEHHS 1 MOMOBHEHHS MHOXHUHH (DaKTOPIB MA€ WUTU PETYJSIPHO 3a JIOMOMOTOIO
oprasizaiii eKCHEepPUMEHTAIBHUX JIOCHIKEHb. BIiIMOBIAHO 10 I1i€1 METOJUKHU
MOBUHHO MPOBOAUTHCS (POPMYBAHHSI IOBHOI MHOKHHU (PAKTOPIB.
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Metopomnoria mobyIoEH CHCTEMH
[OiarHOCTYBaHHA i TporHosyeanHa crandie HITT

|
CecTemumii aHamiz ob'eKTy TiarHOCTYEAHHA

VmoEH Buworu oo Cuctema [P
$VHELOHVEAHHT | CHCTeMH
CHCTEMH

MeTomomoria cHCTEMM NPUHHATIA PINEHE [IPH
OiarHCTYEEHH] i IPOTHOZVEAHHA

Amaniz DiarHOCTVEOROTO [IPOLIECY

Jiarmoctimna mogens HIITT cxemm

Jubip qiarHOCTHYHNY OZHAK

Mopens nHabmnxenHs 1o ob'exTy

JocnimxenHa ob'eKTHEHHX YMOE EMPEMIMHA TPodIeMu
T3 EMIHATEHHT MHOMMHAT DYHEITR cHcTeMH

DVHEL zaxucTy DvHELH KepVEaHHA
MexaHtsMoM sabesmedeHHa
3AXUCTY

Pozpobra MeTonie eupiments rpobnemu

TMobynoea MexanisMie [lobynoea MexarmsMie
FAXMCTY EepyBAHHA CHCTEMOED

Puc. 1. 3aranbpHa cTpyKTypa METOJ0JIOT1i

[Ticns ominku aecradimizyrounx (akropis (JIdP) moTpiOHO BUABUTH (aKTH X
IPOSIBY Ta BXKUTH 3aXO/I1B J0 3aM00ITaHHS iX BIJIUBY HAa CUCTEMY.

Jnst mocmimkeHHs: 1uX (akTiB MOTpiIOHO MOOyAyBaTH AIarHOCTUYHI MOJEN1
CUCTEMHU, JOCIIHKYBATH 1X 1 HANIPAIIOBATH PSIJT 3aXOA1B sl BUSBIICHHSI, 3a11001TaHHS
1 mikBimamii  JI®, ToOTO s 3a0e3MeueHHS MOXKIMBOCTEH  IPAKTUYHOTO
BUKOPUCTAHHA OTPUMAaHUX MPHU JOCHIIKEHHI 3HaHb NP0 BIIMOBH B peEasIbHIM
cucteMl. OCHOBHUMH KOMIIOHEHTaMU METOAOJIOTIi MPUUHATTS PILIEHHS € METOAM,
MOJIEJi Ta ATOPUTMH JIarHOCTYBAaHHSI Ta MPOTHO3YBAHHS TEXHIYHOTO CTaHY CUCTEMH.

[licns noOynoBM J1IarHOCTUYHOI MOJEN1  3€pHO30MpaIbHUX KOMOalHIB
NOTPIOHO BUKOHATH aHAi3 PI3HUX HECNPABHOCTEH 3 METOI BHUABJICHHS Ta
Jokamizauii AedeKTiB 3a HasBHOIO J1arHOCTUYHOIO 1HGopmaliero. B pesymnbTari,
BU3HAYAETHCSI MHOXKMHA NPHUHLMIIOBO CHOCTEPE)KYBAHUX JACPEKTIB Ta JaIOThCA
PEKOMEH/IaIlI1 TI0 PO3MIIIEHHIO KOHTPOJIbHUX TOUOK.
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BinmoBH, 110 MOXYTh BUHUKATH B 3€pHO30HMpaibHUX KOMOaitHaX 3arajom 1 B

arperatax 30KpeMa, MOXYThb OyTH KiIacH(ikoBaHI 3a PI3HUMH O3HAKaMH (JIHB.
Tao. 1).

vBAA Y 1
Kiacudikaniitna o3naka Bun BiniMoBu
XapakTep BUHUKHEHHSI BIIMOBU PanroBa, noctynosa
Yac icHyBaHHS BIIIMOBU [TocTiiina, THUMYacoBa
XapakTep MposiBy BIIMOBH SIBHa, HEsIBHA
3aJ1e)KHICTh BIIMOB MK CO00I0 3alierxkHa, He3aJlekHa
[TprunHa BUHUKHEHHS BIIMOBHU KoncTpykTHBHA, BUpOOHHNYA,
eKCIUTyaTalllitHa, Aerpajaaiiiia

PanToBa BijiMoBa (MHTTEBA) — XapaKTePU3YEThCS CTPUOKOITOMIOHOIO 3MIHOIO
3HAYEHHS OAHOro abo0 JEKUIBKOX IMapaMeTpiB 3epHO30MpaIbHUX KOMOaiHIB Ta
3a3BHYal CIPUYHMHSIE TIOBHY BTPATY MPAIrie3aTHOCTI.

[TocTynoBa BiMOBa — BHHHUKAa€ B pe3yJbTaTl MOCTYIOBOiI, Oe3MepepBHOI Ta
MOHOTOHHOT 3MIHHM 3HA4YE€HHS OJTHOT0 a00 KUIbKOX (DYHKI[IOHAJbHHUX MapamMeTpiB Ta
BHUXOY iX 3a MEX1 HOpM, BKa3aHUX B TCXHIUYHIN JJOKYMEHTAIT].

3a cBO€IO (PI3UYHOIO CYTTIO BIIMOBH €JIEMEHTIB 1 MPUCTPOIB 3€pHO30MPATIEHUX
KOMOAMHIB € TOAISIMH BUITAJAKOBUMH, 1 TOMY ISl 1X KUIBKICHOTO OMHCY MpHAAaTHI
npuiioMu Teopii iimoBipHOcTed. [Ipu 11bOMY, BUTIAJKOBOIO BEJIMYHHOIO, SIKA OIMHUCYE
BIIMOBH, € 4ac J0 BigMOBH (B 3arajJibHOMY BHIIaKy HaIIpalfOBaHHsA 10 BimMoBu). Ha
MPAKTUIl B MEPEBaXKHIM OUIBIIOCTI BUMAJKIB KOPHUCTYIOTHCS MPHUIYIICHHAM PO
EKCIIOHCHIIIWHUM PO3MOAUT dYacy JI0 BIIMOBH €JEMEHTIB 3€pHO30MpaTHHUX
KOMOAaIHIB, IPU SKOMY IIUIBHICTh PO3MOJLTY Yacy A0 BIAMOBH 3aJa€ThCS BUPA30OM:

w(t)=l e't 1 >0, t>0.
e A - TmapaMmeTp pPO3MOAUTy MJisg eJeMEHTa 3epHO30MpaJIbHMX KOMOAWHIB, IO
PO3TIIAIAETHCS, YHCEIBLHO PIBHUM HOTO IHTECHCHUBHOCTI BIJIMOB.

Xapakrepuctrka W(t) Ha MpakTHIl HE 3HAXOIUTH IIHPOKOrO 3aCTOCYBaHHS B
SAKOCTI TIOKa3HWUKA HAJIMHOCTI 3epHO30MpanbHUX KOMOAWHIB, OJHAK BOHA
BUKOPUCTOBYETHCS JIsl BUSHAYCHHS MOKA3HUKIB 0€3BIIMOBHOCTI 3€pHO30UPATHHUX
KOMOalHIB.

[HIIMM TTOKAa3HUKOM, IO XapaKTepu3ye poOOTy 3epHO30MpPATEHUX KOMOAHIB
€ Horo HaAIMHICTh, IJIl ONUCY SIKOI HA MPAKTHUI[l KOPUCTYIOTHCS MOKAa3HUKAMHU
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HAJIMHOCTI - KUTbKICHUMHU XapaKTepUCTUKU OAHIET a00 JEKIIbKOX BIACTUBOCTEH, 1110
BU3HAYAIOTh  HAJIMHICTh  3€pHO30MpaibHUX  KoMOaiHiB. Ha  mpakrtuii
BUKOPUCTOBYIOTh M'SITh TPYIl TAKUX MOKa3HUKIB!

1) moka3HHKH 0€3BIAMOBHOCTI;

2) TOKa3HUKH PEMOHTOIPHUIATHOCTI;

3) MOKa3HUKH JOBFOBIYHOCTI;

4) TOKa3HUKH 30epiraHHs;;

5) KOMILICKCHI IOKA3HUKU HAIHHOCTI.

Yci moka3HUKH, KPIM KOMIUIEKCHUX, BITHOCATH IO OJUHUYHHUX TOKA3HHKIB.
[lin oaWHWYHUM PO3YMIIOTH TaKHK TMOKA3HUK, SKWAW XapaKTepu3ye OAHY 3
BJIACTUBOCTEH CKJIAJOBHX HAIIHOCTI 3€pHO30MpaIbHUX KOMOAiHIB, B TOM 4ac sK
KOMIUIEKCHUH TOKAa3HUK XapaKTepu3ye KUIbKa BIACTUBOCTEH 3 4YHCHA, IO
CKJIQJIAI0Th HATIMHICTh 36pHO30MpaTLHUX KOMOaHIB (BI 1 OLIBIIE).

OCHOBHI OJMHWUYHI TOKA3HUKU HAIIAHOCTI, IO BHUKOPUCTOBYIOTHCS B
1HKEHEPHIM MpaKTuili, BkazaHi Ha puc. 1 ta B Tabi1. 2.

Haniiicts BHpPOOiB

aeT T

Pemonto-

3B1 i . JOBrOBiYHICTE 30epeskeHICT
[BesBiIMOBHICTE e i ep
P(ts) Ts N L N
P Tepmin Tepmin Tepmin
ecvpe i :
q(3) v(t3) P CIyKOM sbepexxenocti | |30epiranna
T@ | Ty (pec) (cp.ca) , (coxp) , =xp)
——— i = f P ‘i p
T, Gs , : ,
f | I-,‘PK) r_'(c!(; ea) r»(.mxp\ {"q‘l
—/.(r) Toun ::r_n’icv ) ¢ (coxp) A'm:n‘:w)
. fonia
169)
Ty

Puc. 1. OcHOBHI NOKA3HUKHU Ta CKJIAA0B1 HATIMHOCTI.

v OB dzd yw
[To3nauenus | [NosicHeHHS TOKA3HUKIB HAJIMHOCTI1
IToxa3HukM O0€3B1IAMOBHOCTI
P(t3) IMOBipHICTH 0€3BIIMOBHOT POOOTH 32 3aaHuii Yac {3
q(t3) IMOBIpHICTB BIIMOBH 3a 3a1aHMi1 Jac {3
Tcp CepenHe HampairoBaHHs 10 BIIMOBH. SIKIIO HampartoBaHHS
BUPAXAETHCS 9aCOM, TO IMMOKA3HWK HA3UBAIOTh CEPEIHIM YaCOM
0e3B1IIMOBHOT pOOOTH
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[lo3nauenus [HosicHeHHs TTOKA3HUKIB HAIHHOCTI

Ty ["aMMa-TIpOIIeHTHA HampaIloBaHHs 70 BigMOBH (3a3Bu4aii y>90%)

A(T) [HTeHCHUBHICTD BIIMOB, B 3arajJlbHOMYy BHIAJAKy € (DYHKIII€IO Yacy.
BuUKOpHUCTOBYETHCS B IKOCTI OCHOBHOI JOBIIKOBOT XapaKTEPUCTHKU
0€3BIIMOBHOCTI €JIEMEHTIB, MpuuomMy mpuiiMaetbess A(t)= AQ=
CONSt mpu HampaioBaHHi, M0 AOPIBHIOE ty (BKa3yeThCS KOHKPETHE
3Ha4YCHHS ty B TOIMHAX)

T0 CepenHe HampalloBaHHS Ha BIIMOBY, KOPOTKO - HAalpAIIOBaHHS Ha
BiIMOBY. Mae (pi3u4HMN 3MICT TUIBKH JIJIs1 BITHOBJIFOBAaHUX
€JIEMEHTIB.

IToka3HUKHN PEMOHTONPUIATHOCTI

TB CepenHiit yac BiTHOBIICHHS. SIBJIsie MaTeMaTUYHE OYIKYBaHHS 4acy
BITHOBJICHHS.

V(13) IMOBIpHICTE BITHOBIICHHS 3a 3aJIaHUI Yac T3

Ty ["amMa-TiporieHTHUH Yac BiTHOBICHHS (3a3Bu4ai Y > 90%)

GB Cepenni Butpatu Ha BinmHOBIeHHA. [loka3ye, CKUIBKU B

cepeHbOMY MOTPIOHO KOIIITIB HA BITHOBJICHHS ITpalie3aTHOCTI.

[Toxa3HMKHU JOBrOBIYHOCTI

te (pec) Cepenniii pecypc BupoOy. SABisie 00010 MaTeMaTUYHE OYIKYBaHHS
P pecypcy BUpOOiB pO3TIISIHYTOrO TUTTY.
ty(pec) ["amma-niporieHTHUH pecypc (3a3Bu4aii y > 90%)
tmin MiHiManbHe HaIpaIoBaHHs. XapaKTepU3ye peCypCH1 MOKIUBOCTI
BUPOOH, BBAXKAIOTh, 110 tmin BiAMOBia€ 3HAYECHHIO ty(pec)’ pH Y=
99,99 %
to (cp.cn) CepemHiii TepMiH cITy’KOU BUpOOY. SBisie cOO0r0 MaTeMaTHIHE
P OUIKYBaHHS TEPMIHY CIY>KOU BUPOOIB PO3TISHYTOTO THI
yB PMIHY CITyXK p P yr y
ty(cp.cn) ["amMMa-BiICOTKOBHI TepMiH cityx0u (3a3Buuaii y > 90 %)
tmin(Cp'CH) MiHiManbHUM TepMiH CTykOn. BBaXkaroTh, 1110 tmin(Cp'CH)
BIJIIOBIJ]a€ TaMMa-B1ICOTKOBOMY TEPMIHY CITyXKOU ty(Cp'CH) pu
v= 99,99 %
IToka3HuKkH 30€pexeHOCTI
te (36ep) [Toka3nuku 30epiranus CepeiHiil TepMiH 30€piraHHs BUpOOYy.
P SBnsie co0010 MaTeMaTUYHE OYIKYBaHHSI TEPMIHY 30€piraHHs
BUPOOIB PO3IJIIHYTOTO TUITY
ty(36ep) ["amMMa-BicoTKOBHIA TepMiH 30epiranns (3a3Budaii y > 90 %)
tmin(36ep) MiHiMansHUM TEpPMIH 30epiranHs. BBakaroTs, 110 tmin(36ep )
BIJINOB1/1a€ 3HAYEHHIO ty(36ep) ITpu vy = 99,99 %
tcp(36) Cepenniit TepMin 30epiranss BUpoOy. SIBjsie co00r0 MaTeMaTHYHE

OYIKYBaHHS TEPMIHY 30€epiraHHs BUp0OIB PO3TIISIHYTOrO TUITY
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[lo3nauenus [HosicHeHHs TTOKA3HUKIB HAIHHOCTI
ty(36) ["amMMa-1IBiICOTKOBH TepMiH 30epirants (3a3suyaii y > 90 %)
tmin(36) MiHimMansHUM TepMiH 30epiranHs. BBakaroTs, 1110 tmin(36)

BIJITIOBiZIa€ raMMa-BiJICOTKOBOMY T€pPMiHY 30epiraHHs ty(36) pu Y=
99,99 %

[Tig #iMOBipHICTIO 0€3BIIMOBHOI pOOOTH 3a 4ac t3 po3yMiloTh WMOBIPHICTH

BUJTY

P (t;)=ImoBipaicTs {T> t;},

ne T - BUnaJIKoBHi 9ac 0€3BiIMOBHOT poOOTH BUPOOH (Jac 70 BIIMOBH).
Skmo BigoMa (yYHKINS IIUIBHOCTI po3moainy 4dacy g0 BimmoBu W(t), To
HMMOBIPHICTH 0€3B1IMOBHOI poOOTH BUpOOY 3a yac t3 Moxe OyTH BU3HAUYEHA K

||- « o <
<

['eomeTpuyHa iHTEpIIpETAIlis BUPa3y 3pO3yMisia 3 puc. 3.

w(?)

3

0 & l

Puc. 3. /lng Bu3HaueHHs iMoBipHOcTei P(13) i q(t3).

B pasi ekcrnoHeHIiadbHOTO PO3MOALUTYy Yacy J0 BIAMOBU 3 BUKOPUCTAaHHSAM
BUpa3y MOXHa OTPUMATH

P(ty)=et.

7€ A - TapaMeTp eKCIOHEHINIAIBHOTO PO3TOILTY IS PO3TISHYTHX 3€PHO30MPATEHUAX

KOMOAaIHIB.

DopMyII0I0 MTUPOKO KOPUCTYIOTHCS B IHXKEHEPHUX po3paxyHKax. BoHa Takox
BIZIOMA I11J1 Ha3BOKO €KCIIOHEHTHUHN 3aKOH HA (I HOCTI.

[1ig 1HTEHCHUBHICTIO BIIMOB €JIEMEHTIB Ui IHTepBally yacy Ati po3yMilOTh
3HAYEHHSI YMOBHOI IIUILHOCTI PO3MOJILTY Yacy A0 BIIMOBH 32 YMOBH, IO JI0 IOYATKy
PO3MIIIHYTOTO MOMEHTY 4Yacy Atj BiTMOB He Oyno. 3 BUKOPHUCTAHHSM PE3YNIbTATIB
BUNPOOYBaHb IHTEHCUBHICTH BIJIMOB YHUCEIHLHO MOKHA BU3HAYUTH SIK

- S‘/{

z
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ae N(Atj) - KUTbKICTh €JIEMEHTIB, SKi BIIMOBUJIM B 1-MYy YaCOBOMY iHTEPBaJIi; Ncp i —
cepeiHs KUIbKICTh €JIEMEHTIB, O€3BIIMOBHO IpaIlOBaji B 1-My 4aCOBOMY IHTEpBaJIi,
Atj - mMpuHa i-TO YacOBOTO IHTEPBAIY.

HaniifHicTh OAHOTUIIHUX KOMOaliHIB a00 €JIEeMEHTIB 3 TOYKU 30py TPUBAJIOCTI
ix poboTH 10 MepIioi BIIMOBU XapaKTepU3YIOTh CEpelHIM YacoM Oe3BIIMOBHOI
poOOTH 3epHO3OMpATbHUX KOMOAWHIB, I SKUM pPO3YMIIOTh MaTeMaTH4YHE
OUIKyBaHHS yacy 6€3BIIMOBHOI pOoOOTH.

OCHOBHOIO XapaKTEpUCTUKOI O€3BIIMOBHOCTI €JIEMEHTIB 3€pHO30MPATILHUX
KOMOAHIB, 1110 HABOAUTHCS B TEXHIYHUX YMOBaX a0o0 IHIIUX TEXHIYHUX
JIOKyMEHTaX, € IHTCHCUBHICTh BIAMOB A(Q. 3Ha4YeHHS AQ) NMPUHAMAETHCSA TOCTIHHUM,
BKA3yeThCS B TEXHIYHIM JOKYMEHTAIll 1 BIATOBITa€ HOMIHAIBHOMY EJIEKTPUUYHOMY
peXKUMYy 1 HOpMaNbHUM (J1Ta0OpaTOpHUM) yMOBAM EKCILTyaTallii, SIKIIO SIBHO HE
BKa3aHO IHIIIE.

PosmipHicTs inTeHCcHBHOCTI BitMoB: [A] = | /fron=rox™.

YK 536.01.007

gR1 UL ¢ ©
[

U
[ ¢zRrRY

1 Of OHdztso ! €2 [. &.
10y sdePz Edz' 9 jtefdlsjls B Btej Mikztefm' o

U
M

OnTuManpHl  QIrOPUTMH  J11aTHOCTYBaHHSA  OypsKO30MpallbHUX MalIuH
BU3HAYAIOTh YKCIO E€JIEeMEHTapHUX MEPEBIPOK, AOCTATHIX MJii BUPIIIEHHS 3aBIaHb
AiarHOCTUKU. s OTpuMaHHS ONTUMAIbHOTO  alTOPUTMY  AIarHOCTYBaHHS
OypsiKO30HpaIbHUX MAIIUH CKOPUCTAEMOCS METOAOM Teopii iHpopmallii, ToOOTO mpH
CKJIAJJaHH1 aJIrOpPUTMYy B SIKOCTI BeAy4oi (YHKLII BUKOPUCTOBYETHCA KIJIbKICTb
iH(dopMalli, 0 MICTUTBCA B MEPEBIPLI. AJTOPUTM MOYMHAETHCS 3 MEPEBIPKU
OypsiKko30MpaIbHUX MAIllMH, 110 HECe HAaWOUIBIIY KUTBKICTH 1H(OpMaIlii, HacTyIHa
nepeBipka BUOMPAEThCA 3 YpaxXyBaHHSIM pe3yJabTaTy MONEPEIHbOI, TAKOXK BUXOASIUH 3
HaWOUTBIIOl KimbKOCTI iH(opMartii. [lpu 1pOMy npuiiMaeTbCs psif MPUMYIIEHD!
CHUCTEMa HECIpaBHA, B CHCTEMi € TUIBKM OJHA HECIPABHICTh, BiIOMI ampilopHi
HWMOBIPHOCTI TIOSIBU HECTIPABHOCTEH.

3 miei Mozeni momyk aedeKTy MOXe 3A1HMCHIOBATHCS Ha OCHOBI TEPEBIPOK
P={pi}, nepenik skux mictuthes B migcymkoBii TOH (tabmuis 1). KoxxHa nepesipka

MICTUTH AESIKY 1IH(pOopMaIlito Ipi— S TIPO CTaH 00 'eKTa:

Ipi- s =H(S) — H(S/pi)
ae H(S) — eHrpomis cTaHy cHCTEMH, SKa BHM3HAYA€ThCA JO IIOYATKY il
dynkuionysanus; H(S/pi) — cepeans yMoBHa €HTpPOIIS CTaHy CHCTEMH 32 YMOBH
3/11CHEHHS IEPEBIPKHU Pij.
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EnTpomnis ctany cuctemu Moxke 0yTr o0uucieHa 3a popMyIioro
N

H(S)=-aqk log2 ak -
k=1
3HadeHHs (K BU3HAYAIOTh HAa OCHOBI CTAaTHCTHYHHUX JaHUX PO HAMIMHICTH
€JIEMEHTIB CUCTEMH OYypsSKO30MpalbHUX MalIuH. SIKIIO HEMae JOCTaTHBOTO OOCATY
CTaTUCTUYHOTO MaTtepially, TO 3a7aya MoOkKe OYyTH BHpillleHA HACTYITHUM YHUHOM.
IMOBIpHICTH BIIMOBH €JIEMEHTa 3 OJTHMM BXOJOM 1 OJTHUM BUXOJOM NMPUUMAETHCS 3
g0 3 n-Bxogamu - 3a Ng0. MIMoBipHOCTI (j BCIX elEMEHTIB OypsIKO36UpaIbHUX
MAIIMH M1ICYMOBYIOThCS 1 TOpiBHIOWOTH 1. 3 1i€i yMOBUM 3HAXOAUTHCA BeIHUnHa (0,

a MOTIM PO3PaxOBYIOTHCS 3HAUCHHS HIIUX WMOBipHOCTEH .

[Tomyk HecripaBHOCTI no Tabyiuii TOH mounHaeTbes 3 mepeBipkH, MO HEce
HAWOUIBIIY KUIBKICTH 1H(oOpMaIlii. SIKk BCTAHOBJIEHO B CyMa MMOBIPHOCTEW BiJIMOB
Takoi mepeBipku Oam3bka q0 1/2. HacTynHy mepeBipky BHOMpParOTh 3a JIOIIOMOTOFO
TOTO >K KPUTEpPIO, IO 1 Mepily, aje BUXOASYM 3 HOBOTO CTaHy CHUCTEMH, SKa
xapakTtepusyetbes enrporniero H(S/pi), Toxi:

Lpi/pk) - s=H(S/ p)- H(S/ pi px)

S0 npu mepeBipili BU3Ha4YeHo, 110 AedekT BussieHo (Ri = 0), To HacTynHy
MepeBipKy, BUOUPAIOTH MO TaOJIHIIL, 110 MICTUTh TUIBKH M €JIEMEHTIB, 0 MAKCUMYMY
KUTBKOCTI IH(pOpMAIIii:

Ip- s/IRt=0=H(S/ Rt=0)- H(S/ p«)

SKI110 HeCHpPaBHICTh HE 3HANWJEHO, TOOTO pe3ynbrart nepeBipku Rij = 1, To mo

Ta0JIUII, 10 MICTUTh €JIEMEHTH 3 HoMepamu m +1, ..., N, 3HaXoA5Th.
Ip- s/IRt=1=H(S/ Rt=1)- H(S/ pi)

BinOip nepeBipok TpuBae n0 tux mip moku H(S/pl, p2,...,pk) He cTaHe piBHOIO
Hymo, 10010 Ip- § =H(S)a O6e3niu E He Oyme po3aiieHe Ha OKpeMi CTaHH
(puc. 1).

BHyTpilHi BEpIIMHM J€PEBa MOUIYKY BIAMOB € €JIEMEHTapHi IEPEBIPKU Dj
TEXHIYHOTO CTaHy J-X CIIEMEHTIB JIOTIYHOI Mojemi 00'€eKTa IiarHOCTYBaHHS
OypsIKO30MpadbHUX MaIllMH, KIHIIEBI BepiIMHU rpada BigoOpaxkaroTh Ti |- Ti
€JIEMEHTH, HECTPABHICTh SIKUX BHSBICHO, a Ayru rpada BIAMOBIAAIOTH PE3YNIbTATY
MEPEBIPKU TEXHIYHOTO CTaHy J-TO €JIeMEHTA, 3 BEPIIMHU SKOTO BHXOIATh Ayru. J{is
HAOYHOCTI KIHILIEB1 BEpIIMHU Tpada 300pakeH1 KBagparaMy 3 HOMEpaMU €JIEMEHTIB
OypsAK030MpaIbHUX MAIlIMH, HECIIPABHOCTI SIKUX BHUSBJIEHI, a HaJl JyraMU BKa3yeThCs
cnpaBuuii (1) abo necnpaBuwit (0) TeXHIYHMN CTaH j-rO E€JIEMEHTA, 3 BEPIIMH
SIKOTO BUXOJSATH TYTH. YHCIIO MepeBIpoOK B MPOTPaMi MOIIYKY IO JaHOMY aJITOPUTMY
3HAYHO MEHIIIE, HIX MPU MOCT1OBHUX NEPEBIPKAX €IEMEHTIB.

p1 AEp3 AEp4 AEps Ape Ap7 ApPg Ap10 Ap13 Ap17 A
AEp18 AEP19 AEP20 AEP21 P23 Ap24 AP25 AP26 P28
a0o0

p3 /Epg /EP11 AEP12 AEP14 AEPIS /EP16 AEP22 /P27
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Puc. 1. JlepeBo noiryky HeClipaBHOCTEH.

BusnauenHs MiHIMaIbHOI CYKYIHOCTI TMEPEBIPOK 00'€KTa JA1arHOCTYBaHHS
OypsiKO30HMpaIbHUX MAIIMH J03BOJISIE CIIPOCTUTU MOAANBINY TEXHIUYHY peaizallito
CHUCTEMH J1arHOCTYBAHHSI,OCKIIBKM CKOPOYYE YHCJIO €JIEMEHTIB, 110 BHMAararoTh
MEPEBIPKHU X TEXHIYHOTO CTaHy, 0€3 3MEHIIICHHS HEOOX1THOT IITMOUHM 11arHOCTYBAaHHS
OypsAK030UpaTbHUX MAIIIUH.

YJIK 005.342:62-192

it wWRHoW fuy m1 L

1 ¢6r we weuv? d
1 [ & wl

?sd1
w WwB1 R

1 sodyr €d2 ¢. |
1 Oy’ s5dz0dz dzd? kdz' o jtemdlsjls B' stej Mztem”® o

B ocTanHi gecsaTupiuys nepe arponpoMHUCIOBUM KOMILJIEKCOM Y KpaiHU CTOITh
Ba)KJIMBa npoOJieMa MIBUIIEHHS e(DEeKTUBHOCTI Ta HaJIIMHOCTI
CUIBCBKOTOCTIOAPChKOT TEXHIKM, a TAaKOXK 3MEHLIEHHS BTpaT MNPOAYKIII TpH i
¢dyHkuionyBaHH1. Peanizallist BkazaHUX MPOOJIEM MOKIIMBA 32 PaXyHOK BUKOPUCTAHHS
HOBHUX €JIEMEHTIB Ta MPUHITUTIOBUX CXEM pealti3allii KOHCTPYKTUBHUX PIIICHb HE JIUIIIE
Ha CTaJIli MPOEKTYBAaHHS Ta BUTOTOBJICHHS, a TAKOXK B MIPOIIECi 11 eKCIUTyaTallii, 3aBIsKH
CBOEYACHOMY 3a0€3MEeUEHHIO MPaIe3/1aTHOCTI arperaTiB Ta By3JiB.

177



yf m3aod ae3a8b derpocosRYsngseanded w0 glRyaddeasan o

MeToro 10CTiIKEHb € MABUIIEHHS HaIIHHOCTI CLIIbChKOTOCTIOAAPChKOI TEXHIKU
SIK COI[IOTEXHIYHUX CUCTEM B CUCTEMI IHHOBAIIIMHUX MPOIIECIB.

B cywyacHux yMoOBax TOCHJIEHHS BHUMOT [0 KOHKYPEHTOCIIPOMOXHOCTI
CUIBCHKOTOCTIONAPCHKOT ~ TEXHIKH, JIOCATHEHHS CTAJIOrT0 PO3BUTKY  arpapHHUX
HIITPUEMCTB MOXIJIMBE JIMIIE 3a YMOBHM €(EKTHBHOI peaizalii yciX OCHOBHHUX
CKJIaJIOBUX 1HHOBAILIMHOTO TMOTEHIATy: HAyKOBOi, BUPOOHUYO-TEXHOJOTIYHOI,
MapKEeTHHTOBO1, KaJpOBOi, MaTeplalbHO-TEXHIYHOT, piHAHCOBOI Ta 1H(POPMAIIIHHOI.

[IpoanamizyeMo cTtaH 3a0e3MEUYeHHs TBAPUHHUIBKOI Taily3l 3aco0amu Aiis
npurotyBanHs 1 po3aaBanss kopmis (3[1PK). He3Baxatoun Ha Te, 1110 B TBAPUHHUIITBI
BUKOPHUCTOBYIOTBCSl PI3HI TEXHOJIOTiI NPUTOTYBaHHS 1 pO3JaBaHHS KOpPMIB, a
BinmoBimHo pizHi 3IIPK, mns ix peamizarii, Benuki arpapHi XOJAUHTH Ta KOMIIAHIi
BUKOPHUCTOBYIOTh, B TIEPEBaXKH1M O1JIBIIOCTI, MAIIMHU 1HO3EMHOTO BUPOOHMIITBA. AJie
ChOTOJIHI, TMOPSJ 3 BEJIMKOI KUIBKICTIO 3aBOJIIB-BUPOOHUKIB Ta ILJIOK TaMMOIO
CcydacHHX MamniuH [3, 4], CIOXHBaYiB CUILCHKOTOCIIONAPCHKOI TEXHIKM I[IKABJISTH
OUTaHHS iX OOIPYHTOBAHOTO BHUOOpPY, HAIIHHOTO BHUKOPUCTaHHS, 3a0e3MeueHHS
3aMacCHUMHU YacTUHAMU, MIATPUMAHHS MPale3/laTHOCTI, MIJTOTOBKH OIEpaTopiB
MaIIuH Ta (axiBIliB 3 CEPBICHOTO OOCITYyTrOBYBaHHSI.

Cnmin  3a3Ha4yuTH, 1O B  OCTaHHE  JCCATWIITTS  arpapHUidl  PUHOK
CUIBCHKOTOCTIONIAPCHKOT TEXHIKM XapaKTePU3Y€EThCA THUM, IO OUIBIIICTH CBITOBUX
BUPOOHUKIB Ta MPOJABIIIB TEXHIKH ICTOTHO CKOPOUYIOTh MEPEIiK CBOiX OpeHiB Ha
KOPUCTh OUIBII SIKICHOI MEpeAnpOAaXHOI MIATOTOBKH Ta OOIPYHTOBAHOTO MICHS
MPOJKHOTO 00CIyroByBaHHs. AHali3 MOKa3ye, 10 OAHIEI0 13 CTpATErid BIIOMUX
MDKHApOJHUX  KoMmadid, Bimowatoun TOB «AMAKO  Vkpainay, TOB
«Mann+Xymmens @T VYkpaiHa» Ta 1HIIMX, € MOCTYHNOBUH MepexiA BiJ MPOJAXKy
OKpeMHUX MPOAYKTIB, TOOTO TEXHIKH, arperarTiB, JieTajeil, BATpaTHUX MaTepialliB A0
peanizanii TeXHIYHUX pillleHb. BKa3zaHi TeXHIYHI PIIIEHHS BKJIOYAIOTh LIJIUI CIIEKTP
HaNpsIMiB: HaBYaHHS OINEPaTOpiB, JOJATKOBE CEpBICHE 0OCIYTOBYBaHHS, IOCTAYaHHS
3aMacHUX YaCTUH Ta BUTPATHUX MaTEpiaiB.

AHani3 mokasye, 110 KOMIMAHIi-TiIepu Ha arpapHoMy pPHHKY, BKJIIOYAIOYU
AGCO Corporation, New Holland, CASE IH, CLAAS, AgroGeneration po3risiiarouu
TPEH/IM Ta MIPOTHO3U PO3BUTKY TEXHIKH TaKOXk BKa3yIOTh Ha Te, 0 y 2019-2020 pokax
dokyc 1iX yBarm CKOHIIEHTPOBAHO Ha HACTYIIHUX HaMpsMKaX: TEXHOJIOTI;
ceptudikailisi TEXHIKA; IHBECTHIIIT; CTpaTeris PO3BUTKY JAWIEPCHKUX MEPEXK; KaJpu;
3aIllUTH arpapHUAX XOJIUHTIB [2].

Ase BIIOMO, IO BIACYTHICTh MO PALY TMO3UIINA TEXHIKM BITYM3HSIHOTO
BUPOOHHUIITBA, CEPBICHOTO OOCITYroBYBaHHS, NEeDILUT KaJApiB 1HKEHEPHO-TEXHIUYHUX
NpaliBHUKIB Ta ONEPATOPIB MAIIMH 3MYIIY€ BEJIUKI arpapHi XOJIUHTH Ta KOMIaHIi
KynyBaTU OUIbII JOPOTi, aje KOHKYPEHTHI CLIbCHKOTOCHOJAPCHKI MAIIWHH, SKI
aKTUBHO CYNPOBOKYIOTBCSI CHUCTEMOIO AWiiepchKkoro obciyroByBanHs [2]. Came
Tomy, mpu oHoBieHHI mapky 3[IPK y TBapuHHUIITBI, arpapHi MmiANpPUEMCTBA
(GokycytoTh CBiil BUOIp Ha TUX MallMHAX, K1 He Jule e(eKTHBHI Ta HafliHI y
BUKOPUCTaHHI, ajie¢ ¥ CYMPOBOKYIOTHCS 3aBOJIOM-BUPOOHUKOM Ha TPOTA31 BCIX
KUTTEBUX LHUKIIB MamuHUA. ToOTO, arpapHe MiAMPUEMCTBO abo X Qepmep, SIKUN
npunbaB  CUIBCHKOTOCHOAAPChKY  MallMHY, IOBHUHHI  CTaTh  CKJIAJOBOIO
3aJIEKJIApOBAHOTO 3aBOJIOM-BUPOOHUKOM TEXHIYHOTO PIIICHHSI.
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Ane rapaHToM peamizalii TEXHIYHOrO pIIIEHHS Ta BIOPOBA/HKCHHA Y
BUPOOHUIITBO, € HAYKOBHI CYNPOBiJ B MeXaxX 1HHOBAIIMHUX TIPOIIECIB.

B 11boMy po3pi3i ciiy Ha3BaTH Taki MePCIeKTUBHI HAYKOB1 HAMMPSMHU JOCTIKCHb
gk [1, 3, 5]: BUKOpHCTaHHS MOXKJIUBOCTEH O101HXKEHepii mpu 3a0e3MeueHH] Ha1iHOCTI
COHiOTeXHi‘{HI/IX CUCTEM, B TOMY YHUCIT1 Impu BanYBaHHi BININBY CKIIAOOBUX «JIFOAWHA-
orcparop» Ta <«MalIHWHaA», I[OCJIiI[}KeHH}I 0CO0JIMBOCTEH IMPUPOAHBOI'O 3HOCY 1
BITPOBA/I’KCHHA KOHCTpYKTOpCLKO-TGXHOJ’IOI‘i‘{HI/IX MeTOI[iB l'IiI[BI/IHlCHHH
JIOBTOBIYHOCTI J€TaJIeii.
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Jlnst mochipKeHHST TPOIECiB 1 CUCTEM JIICOCIYHMX MAaIlliH Oy BH3HAYEHI
BapiaHTH CUCTEM JIICOCIYHUX MaIIHH (puc. 1), 110 € 00'eKTamMu CIIpaBKHIX JOCTIKECHb.
VY dopmainizoBaHOMY BUTJISII TTOCTAHOBKA 3aBJIaHb JOCIIKEHHS 3BOJIUTHCS 10
HACTYMHOro. TeXHONIOTTYHUI MPOUEC JICOCIYHUX POOIT € 00'eKTOM ympaiiHHs. JlJis
OLIIHKKA (PYHKIIIOHYBaHHS 1 BUOOpPY CHCTEMH JICOCIYHHUX MAlIWH, 110 BUKOHYIOTbH
TEXHOJIOTITYHUNA TPOLEeC COPTUMEHTHOI 3aroTiBii, MpU 3aJaHUX [apaMeTpax
cepenoBulia S,S,,...,S, 3HAUTH €IEMEHTH PIIIEHHSI X,X,,..., X , Kl 3a0€3Me4yl0Th

BUKOHAHHA 3aBHaHb Q, il |, B Mexax cioxxuBaHHA BijoMux pecypcis Z_, ml M i
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3a yMOBU JOTpUMaHHSI OOMexkeHb ml W, a Takox 3a0e3neuyroTh eKCTpeMalbHi
3Ha4YeHHs KpHuTepito R, ToroTO:
eéR- exp

TF(02Q,il |
CE.()¢Z, mi M
bxi W

7ie - XBEKTOp pilieHHs; R - ronoBHUN KpUTEpiid.

1)

Puc. 1. Cxemu BapiaHTIB MO€JHAHb JICOCIYHUX MAIIMH B CHCTEMI IIpHU
COPTHUMEHTHI METOJII 3aroToBku: 1 - Oen3zomwia + QopBapaep; 2 - OeHzonumia +
CLITbCHKOTOCTIOIAPCHKUIN TPAKTOP 3 JIICOBO3HUX MpUYenom; 3 - OeHzonuia + HaBICHUIN
MpoILIecop + CLIILCHKOrOCIOJAPCHKUN TPAKTOP 3 JIICOBO3HUX MpUYEnom; 4 - GeH3omnumia
+ I'YCEeHMYHUW YOKEPHOTO TPENOBAIBHUK + OeH3ommiia; 5 - OeH3onuia + KoJICHUN
TPaKTOp 3 HABICHUM TEXHOJIOTTYHUM 00JIaIHaHHAM; 6 - XapBecTep + (popBapaep.

B sikocTi kpuTepito eheKTUBHOCTI pHuiiMaiacs MUTOMa MPUOYTOK Yy PO3PAXYHKY

Ha 1 M3 3arorosieHoi nepeBrHM Ipu poboti K - i cucreMu micociuHnx MaiuH k-

[ykanuit napamerp R Bu3HaueHuit 3 yMoBH (1) TakuM YMHOM, 11100 33JI0BOJIHSIBCS
(yHKI10HAT TAKOTO BUTJIAY:
. Lok
R=f(A.&,} .S)Y 1 ,=aaal ,./Q)- max, (2)

i=1 j=1 f=1
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ne I - mina oguamui mpoaykuii, rpa; C - co6iBapTICTh OAMHUII NPOMYKIIi, rpH/M3;
] - IPOAYKTHBHICTH K - I cucTeMu Mamus rpu po3polui i - i icociku, M3/em; €,
- Koe(II[iEHT 3aBaHTaKEHHsI O0JIaIHAHHS; | - YHCIIO JICOCIK, BiIBEICHHUX B pyOKY; | -

cimik

KUTBKICTh BHKOHYBAaHUX oOIlepaliii Ha jicocimi; f - KiIbKIiCTh JIiCO3aroTiBebHUX
MAIlMH 1 yCTaTKyBaHHs Ha PI3HUX ollepaniax; 1 ., - 3araJbHUi NpUOyTOK, OTpMMaHa
31 BCIiX pO3pO0ITFOBaHUX JTicOCiK K - i cucTeMoro JicociuHuX MamvH, TpH; Q - piuHuii
00CsAT 3aroTiBii, M°.

VIK 621.891:631.31

tedfdd1wyrw gsforflw frmdprwyfuv strRz[1
bdd dudodg2 o.
KjdadstoOdzr dzgskzC @’ dzff! Cd2 dzOY' t5dzOdz' dzd 2

['pyHT € eneMeHTOM  BIJIKpUTOI, CKJIaAHOi,  MOJI(QYHKI[IOHAIBHOI,
MOJIIIUCIIEPCHOT, YOTUPHU(DA3HOI, TETEPOreHHOI, CTPYKTYpPHOI TPHUOOCUCTEMH, IO
aKTUBHO B3A€EMOJI€ 3 HABKOJUIIHIM CEpelOBUIIEM. 3a3HauMMO, IO MpobdiieMa
00pOOITKY IPYHTY, 3T1IHO 3 TIOJIOKEHHSIMU TEPMOJIMHAMIKH, BKJIIOYAE B ce0e poOoTy
HaJ HABKOJIMIIHIM cepeoBUIleM. BIUIMB 30BHINTHBOI €HEPTii Ha TPYHT MPOSIBISIETHCS
B aJCOpPOIIMHUX TIpoliecax, IO 3MIHIOIOTh CaMy ITOBEPXHEBY C€HEPTril0 TPYHTY.
[IpyyoMy 1€il BIUIMB MOCHIIOETHCA TpH ii Aedopmariii. 3 po3riIsiHYTHX KOHUEMIINA
HaIpyXKeHO-1e(pOpPMOBaHUX CTaHIB B3a€MOJIIOUMUX €JIEMEHTIB BUIHO, 110 HAHO1IbIIA
IHTEHCUBHICTh BIUIMBY HABKOJIMIIIHHOTO CEPEIOBUINA HACTAE TOMl, KOJU B TPYHTI
BiJI0YBAIOTHCA IJIACTUYHI AepopMalii.

Jlesikuii TpYHTOBUM OO0’€M VIIUIBHIOETHCS TOCTYNAIBHUM PYXOM KIIHHY.
YacTUHKY IPYHTY B HHOMY 3HAXOJSTHCSA B YMOBAX TiAPOCTAaTUYHOTO CTUCHEHHS. [Ipu
IIOMY TPIIIUHU 1 TOPU 3aKPUBAIOTHCS, aJie BC1 BOHU IMOBHICTIO 3HUKHYTH HE MOXKYTh.
B Teopisix pyitHyBaHHSI iCHYIOUI B MaTepiajli TOPU 1 TPIIIUHU PO3TISAAIOTHCSA SK
nedextr. CaMe BOHH CTalOTh OCEpe/IKaMu PyHHYBaHHS, OCKUIBKY MTPU HABAHTAKEHHI
MaTepialy Ha iX MOBEPXHSAX KOHUEHTPYIOTbCS HANpPYXEHHS, NpPH BIAMOBIAHHUX
3HAUEHHSAX SKUX BIIOYBAE€THCS 3pOCTaHHS TPIIIMH 1 OP, YTBOPIOIOTHCS HOBI BUIbHI
noBepxHi. ToOTO mpy>kHa MOTEHI1ajdbHa eHepria AeOpMyBaHHS, HAKOMIMYYIOYUCH B
IUTACT1 IPYHTY, CTA€ BUILE BEIMYMHU €HEPrii B3aEMO/I1i MI>K YaCTUHKaMU IpyHTy. [Ipu
IIbOMY MIKYaCTKOBI 3B'S3KM PO3PUBAIOTHCS, 1 11X BIAPUB OJWH BiJI OJHOTO
CYNPOBOKYEThCS YTBOPEHHSIM TIOBEPXHI pPO3pWMBY, Ha SKIA BUBLIBHAETHCA
HaKOMUYEHA TIPY)KHA €HEPTis.

3BUTbHEHA C€HEPTis He Ha PO3PUB MIKIACTKOBUX 3B'A3KIB, & OT)KE 3HAUUTH, 1 HA
3pOCTaHHS TPIIIUHM, IO BOJIOJIE€ TTOBEPXHEBOIO eHeprieto. [Ipu yTBOpeHH1 €auHOi
TPIIIMHY 11 TOBEPXHEBA €HEPris SBHO MEHINE, HDK Ta, 10 BUBLILHAETHCA yepe3 Hei
MOTEHITiabHa eHeprig. Tomy TMOCTiHHE 3pOCTaHHS TPIIIMHA HEMOXJINBE 0Oe3
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A0JaTKOBUX 3ycuib. [linm wac BigpuBY MJIacTy BiJi MAacuBY CTa€ HEMOXJIMBHUM
NpUKJIaJaHHS 0 HBOTO LUX 3ycwib. [IpocyBaHHS BimipBaHOTO IJIacTa Mo poOoUiit
MOBEPXHI KJIMHA poOOoYOro opra”y IpyHTooOpoOHoi mamuau (POI'M) momitHOrO
J0JJaTKOBOTO HOT0 KPHIIECHHS HE BUKJIMKAE. ToMy Bcs poOoTa KPUIICHHS TOBHHHA
IIPOBOJUTHUCS Ha mepiioMy etari BBy kiuHa POI'M na rpyHT. [l7s iporo enepris,
HAKOIMYEHA B IJIACTI, MOBUHHA 3BUIBHITHCS Yepe3 0e3id TPIIIHUH, 1110 YTBOPIOIOTHCS
TOOTO TPYHT MOBUHEH KPHUIIUTHUCS.

3 HaBEIEHOTO BUIUIMBAE BUCHOBOK TIPO T€, IO MPH iICHYIOUNX MIBUIKOCTAX PYXy
IpyHTO00pOoOHUX arperatiB, POI'M, siki BIUIMBaIOTh HAa TPYHT LUISIXOM CTUCHEHHS, HE
3a0e3MeyyloTh arpoTEeXHIYHO HEOOX1AHOI MUTOMOI MOBEpPXHI IPyHTY. JlocmimkeHHs
CBI4aTh, 110 HEOOXIAHI 1HII MPUHIUMIHN BIUIMBY Ha IPyHTOBUH 1uiacT. KpiM 1bporo
BCTAQHOBJICHO, III0 TPYHT € €JIEMEHTOM camMoaehopMyeMOi CHUCTEMH, B SIKiif
Oe3nepepBHO BIJIOYBA€ThCsl 3MiHA cTaHy. JlJIsl JOCHIIKEHHSI CTaHy I[€l CHUCTEMU 1
3HIDKEHHSI €HEPrO€MHOCTI OOpOOITKY TIPYHTY NOTPIOHO PO3MNISIHYTH PEOJIOTIUHI
meronu. [lpu cunosiéi nii POI'M Ha mnacT rpyHTy, €JleMeHT sikoro mae o0’em V
criocTepiraroTbes Aedopmaliii CTUCKYBaHHS Ta po3Tary (puc. 1).

v v
2 Hh - Rl > K R
\ -—
z - Z B
- ]
~ A -
> F = F
] r FA R 1 2 f I
“1 At “ » ~ Al
o B
Puc. 1. Kaptuna aii cun Ha 00’eM miiacty IpyHTy npu nedopmanii cTUcKy (a);
po3rsary (0): 1 — enemeHT B’s3KocTi (peojoriyHa Monenb HbIOTOHA) TIPYHTY;

2 — eNeMeHT MPYXKHOCTI (peosioriuna moenb ['yka).

AHaniz i cun mpu pizHHX JAe@opMaulisxX I'PYHTY ONHUCYETbCS PIBHAHHIMHU
HaNpy>KeHHS IPYHTY OIUCYETHCS PIBHSHHIMMU:
- ipu aedopmariii CTI/ICKy'

g

U—%&ex%q—mtag ICERE S +g e

- IpH z[eq)opMaui'l' posmry

€24 a2 oo 1
U=05 _Gin g G, i 60—+ 2
.gaexpgoh v 88 G, #+d & éﬁ? dﬁ@uw& (2)

ne: to — mouarkose HampyxeHHs 3cyBy, H/M?, G, — moxyns 3cyBy, H/M?; hy, hi , hy
— BIJAMOBIAHO, KOE(IIIEHTH IUHAMIYHOI B'SI3KOCTI €JIEMEHTIB 3a PEOJOTIYHHMH
mozensmu Makcsemna, Kensina i Herotona, I1a@; §— mBuakicts nedopmarii, M/c;
| m i KoedimienT nponopiionansHOCTI, H/M; t — TpuBaicTs nedopmariii, c.

XapakTtep IWHaAMIKH 3MIHU HampyXeHb B Tporeci aedopmariiii CTUCKy Ta
pPO3TATY eJeMEeHTa IPYHTY Y BUTJIsIAI rpadikiB HABEIEHO Ha puUC. 2.

182



Oyseamanasasamt: 3] yRaomes 3 os N oy 0sanRyRO0cung 3fe aedasto YioR 380
agoaadeymyosayea dRIdieae)] @msO6mMEZ sd3Rnpao

T
i
B ..\ /
S /N
———————————————— , N
= /| N Z
w /N ~
% /.?"r ___.a'lﬁ. -
':]J ) A -, w-.-- - |
£ T 4
% ._____.-:'_:__.--"' .- |
I — x” I
T I
= ) S | -
!
ff fﬂ Il (2) Iﬂf{” t

[pubancme Giaemad FOIM 3 zplyHmor

Puc. 2. Cxema xapaktepy 3MiHU Hallpy>K€HHs B 00'€M1 €JIeMEHTa IPYHTY LIapy
npuiersioro mpu POI'M B niporieci aedopmartiii ctucky (kpusa 1) i po3rary (kpusa 2).

MoskHa 6aunTH, 0 pyHHYBaHHS IPYHTY NPH Jeopmaltii po3Tary Bi0yBaeTbCs
MpU MEHIIM Hampy3i, HUDK npu aedopmaiii crtucky. Lle cBiguuTh mpo Te, 1o
eHepretuyHi BuTpatu npu Aii POI'M Ha rpyHT Ha ocHOBI Aedopmaliii po3Tary 3Ha4HO
MEHIII, HIXK Ha OCHOBI Aedopmallii CTUCKY.

HagenieHi peosioriuHi piBHSHHA Ta iX rpadiyHi iIHTEpOpeTaiii NOKa3yoTh, 10
B’S3KICTh IPYHTY 3HM)KYETHCS MPHU 301IBIIEHHI KIJTLKOCTI BUAABIIOBAHOI p1IKOi (ha3u
P MiABUIIEHHI THCKY, TOOTO B'A3KiCTh IpyHTY miJ yac i POI'M He € nocTiiiHOI0
BenuuuHoto. Ilpomecm  cTHCKy 1 poO3TATY  JIOKAIbHUX  00'€MIB  IPYHTY
CYNPOBOIKYIOTBCSI 3MIHOIO CTPYKTYpPH BiJl MakpoarperaTiB 70 eJeMEHTapHHUX
YaCTUHOK, B’A3KICTh SIKUX HeonHakoBa. [[ns Takux cuctem B. OctBanbrom Oyio
BBEJICHO TOHSTTS CTPYKTYPHOI B'A3KOCTI. 3MiHa B’S3KOCTI IPYHTY B TpoOlieCi HOTO
nedopmarlii CBIIYUTH MPO TE€, MO BiIOYBAETHCS 3POCTAHHS HIBUIKOCTI 3CYBY MIiX
JUCTIEPCHOIO (ha3010 1 CePEOBHINEM IPYHTY, TOOTO, B3a€MO/Iisl MI’)K HUMH 3HUKYETHCS.
3HIKYIOTh B'S3KICTh IPYHTY 1 nedopmariii, 1mo BUHHKAIOTh B CaMHUX IPYHTOBHUX
YaCTUHKAaX, CIPUAIOYM iX PO3PUBY Ta pYWHYBAHHIO.

TakuM 4MHOM, BPaxOBYIOUM XapakTep pyHHYBaHHS IPYHTY HpHu Aedopmarlii
CTUCKY 1 pO3TATy, EHEPrOEMHICTH TIPOLECYy, a TaKOX 3MIHY pEOJIOTTYHHUX
xapakTepucTuk aii POI'M Ha TpyHT MOKHA BBaXKaTH, 1110 JJIsk €PEKTHBHOTO 0OpOBITKY
IpyHTYy Oinbin gouinbHi € komOinosani POIM ta POIM 3i 3minHMMH (OPMOIO Ta
reOMETPIEI0 TOBEPXOHb KOB3aHHs. KpiM 1IbOT0 B AKOCTI MO3UTUBHOI PEKOMEH A1 €
HEOOXIJHICTh B MONEPEIHbOMY pO3MYIIYBaHHS IPYHTY, TOOTO 3MEHILIEHHI HOro
B’SI3KOCTI.
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MCTOI[I/I OLIIHKH 1 aHaNi3y HaJIHHOCTI TPAHCTIOPTHHUX CHCTEM Ta TEXHOJOTTYHUX
MpOLECiB B HUX BKIIOYAIOTH 3aCTOCYBaHHS aHAJIITHUYHUX METOJIB PO3PAXYHKY,

METO/IB IMITAI[IMHOTO CTATHCTHYHOI'O MOJCIIOBAaHHS, OCHOBHMX, JOJATKOBHX Ta
KOMOIHOBaHUX METOJIB aHam3y (puc. 1).

Or1iHKa HaIMHOCTI CKJIaJHUX TPAHCIIOPTHUX CUCTEM Ta TEXHOJIOTIYHUX MPOIIECIB B HUX

MeTtoau OLIHKH HagIHHOCTI Meronu aHamizy HaAIHOCTI
ImiTarisOrO .
— AHamTHYHI CTATUCTUYHOIO [ — OCHOBHi JlomoMixHI |
MOJIEJTIOBAHHS
Teopis IIporano3zyBaHHs Amnani3
—  BHITQJKOBHX Cratnuni T — 1HTEHCHBHOCTI MapasuTHUX
IIPOIIECIB BiJIMOB KOHTYPIB CHCTEMU
L Jloriko- o AHaji3 nepeBa AHais
HMOBIpHICHI Annamigni - [— HECIpaBHOCTEN HaUTIpIIOTo
BUIIAJIKY
A . Amnari3 MIIHOCTI AHajni3 nepeBa AHaJt3 HaJIiHOCTI
— ACHMITOTHYHI o NPOrPaMHOTO [
HanpyXeHb
Py 1O 3a0e31eYeHHs!
. . Tabmuis MapkoBChKuii OOMexeHHs
—  EBpicTuuni . . p . JMOMYCTUMHX [
IHTEHCUBHOCTI aHai3 BiIXIJICHb
CrarucTiyHi
—| Hexomno3umii METOJIY OLIHKH — Amnani3 [lerpi Amnaunis [Tapeto —
iiMoBipHOCTI
0e3BIIMOBHOT
pobotu AmHai3 BuaiB i Hiarpama npuunx
HACJIIAKIB BIIMOB Ta HACIIIKIB
BunpoOyBanns Teopis
— HeOe3NeKH Ta BUIAJKOBUX [—
Mpare3aaTHOCTI IIPOIIECIB
AHaII3 HaJIHOCT] AHani3 3BiTy
'—  JIOICBKOTO .
0710 BigMOB
dakropy IHOZO BIA
Kom06iHoBa#ni

Puc. 1. Knacudikariis METOiB OIlIHKM HAAIMHOCTI CKJIQJHUX TPAHCHOPTHUX
CUCTEM 1 TEXHOJIOTIYHUX MPOIIECIB B HUX.
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Haiibinb1ie po3roBCIOKEHHS OTpUMaIu aHaAMTHYHI MeToau. Lle mos's3anHo 13
3a0€3MeUeHHSIM HeO0X1JHOT TOYHOCTI Pe3yIbTaTIB 3a B1ICYTHOCTI 400 HEMOXKJIMBOCTI
OTpUMaHHA TOYaTKOBOi 1H(opmarii. MeToau IMITAIIHHOTO CTATUCTHYHOIO
MOJICTIIOBaHHS /I PO3PAXYHKY HAAIMHOCTI TEXHIYHMX CHUCTEM MEHII 3aCTOCOBHI,
OCKIJTBKM HE€ JO3BOJISIIOTH  OJIEP)KYBAaTH  JIOCTOBIPHI  pe3yJibTaTH, BHACIIJIOK
HEMOJXKJIUBOCTI KOPEKTHOTO BpAaXyBaHHS MOJEIUII0 BEIMKOI KIJIBKOCTI YMHHHKIB
(YHKITIOHYBaHHS] CUCTEMH.

Hamionaneaum crtanpaptom JICTY 2861-94, rapmoni3oBaHMM 3 BHUMOTaMHU
mibxHapoanoro ctanaapty MEK 60300-3-1:2003, pernaMeHTy€eThCSI peKOMEHAIIIT IO
3aCTOCYBAaHHIO METOJIB aHAI3y HAAIMHOCTI CKIAIHUX MPOIECIB 1 CUCTEM, a TaKOX
MPUBOANTHCS iX JeTalbHA XapaKTepUCTHUKA. 3TiTHO JaHUX PEKOMEHIAIlN aHaji3
HaJIAHOCTI CUCTEMH Ma€ SIKICHY 1 KJIbKICHY CKJIaJIOBI.

SkicHuii  aHami3 HAMIAHOCTI TEXHIYHMX CHCTEM Iiepeadadae:  aHali3
(GYHKIIOHATBHOI CTPYKTYpH; BHU3HAUCHHS PEXKHUMIB HECHPABHOCTEH CHUCTEMHU 1
KOMITOHCHTIB, MEXaHI3MiB BIJIMOB, IPUYMH 1 HACTIAKIB BiJMOB; BHU3HAYCHHS
MEXaHI3My  Jerpajarii, sSKAM MOXKE TPHUBECTH JIO  BIAMOBH;,  aHalI3
PEMOHTOIPUIAATHOCTI, 3 YPaxXyBaHHAM 4acy, METOJY 1301111 1 METOLY BiAHOBJICHHS,
BU3HAYCHHS aJCKBATHOCTI METOIB [IarHOCTHKH BIJIMOB; aHali3 MOXJIMBOCTEU
3amo0iraHHs BIIMOB; BH3HAYCHHS CTpaTerid mpogiJakTHUKA 1 BiIHOBJICHHS BiJIMOB,
TEXHIYHOT'O0 OOCIIyTOBYBAHHS 1 PEMOHTY.

KinbkicHu# aHami3 HaaIMHOCTI TEXHIYHUX CUCTEM BKITIOUAE: pO3POOKY MOJAEeH
HAJIHHOCTI CUCTEMU; BU3HAUYCHHS HEOOXIAHUX U1l PO3PAXYHKY MOYATKOBHUX JaHUX;
PO3paxyHOK MOKA3HUKIB HAIMHOCTI; MPOBEAEHHS aHaJ13y KPUTHYHOCTI 1 Yy TJIMBOCTI
PE3yNbTATIB PO3PAXYHKY 10 IPUHHATUX TOMYIICHb.

B 1ol yac rpymna 3arajJibHOTEXHIYHHX METO/IIB B aBTOMOOUIBHUX TPAHCHOPTHUX
CUCTEMaxX HOCHUTH IOMOMIKHHUI XapaKTep 1 Il METOJIU TAKOXK € METOJIaMH MiATPUMKH.
Kom0iHOBaHI MeTOM 3aCHOBaHI Ha CyMICHOMY 3aCTOCYBaHHI METOJIIB JIBOX IMEPIINX
BUJIIB. AHAJII3 PO3MJITHYTUX METOIB TOKa3aB, 10 HE BCl METO/M, IIPEACTaBICHI Ha
puc. 1, maxomsaTh I aHali3y HAAIMHOCTI CKIaIHUX aBTOMOOUTFHUX TPAHCIIOPTHHUX
cucteM. YacTuHa METOMIB 3aCTOCOBYIOTHCS JIUIIE JIJIs aHaJ13y HAIIMHOCTI CKJIQJIHUX
TEXHIYHUX cucTeM. Jl0 HUX MOKHA BIJIHECTH: METOJ IPOTHO3yBaHHS 1HTEHCHUBHOCTI
BIJIMOB, aHajli3 MIIIHOCTI Ta HANpPY>KCHb, aHaji3 KIHIIEBUX C€JIEMEHTIB, OOMEKEHHS
JOMYCTUMUX BIIXWICHb 1 BHUOIp YacTWUH, aHall3 HaIIMHOCTI MIPOrPAMHOIO
3a0€3MeUeHHs.

BusiBneHo, 1mo y TOpIBHSHHI 3 TEXHIYHUMH CHCTEMaMu aBTOMOOLIbHI
TPAHCHOPTHI CUCTEMHU OUIBII CKJIAJIHI, OCKIJIBKH €JIEMEHTAMHU iX CTPYKTYPH € IpyIu
J0JIe!, B3a€MO3B's13aH1 MK COO0I0 OPTaHi30BaHUMU MPOLIECAMU ITEPEBE3EHb BAHTAXKIB
Ta MmacakupiB. Y 3B’SI3Ky 3 [IUM € HEOOXITHICTh OUTBIN ACTATBHO PO3IVISIHYTH METOIN
aHai3y HAMIMHOCTI aBTOMOOUIBHHUX TPAHCIOPTHUX CHUCTEM Ta iX TOKa3HUKIB
HAJIMHOCTI, SIKI MOXYTh OyTH 3aCTOCOBaHI 0 OyJb-KOi TPAHCIIOPTHOI CUCTEMH. 3
III€EF0 METOI0 OCOOJIMBUH 1HTEpPEC BHKJIMKAIOTH METOJIH, IO JO3BOJISIOTH HE TIIBKH
OPOBOAMTH  PO3PaxXyHOK KUIBKICHMX  TOKa3HHMKIB  HaIIHHOCTI Ta  SKICHY
XapaKTEPUCTUKY aBTOMOOITBHUX TPAHCIOPTHUX CHUCTEM, aje TakoX Ti IO,
3a0€3Meuyl0Th HA0YHE YABJICHHS PO X poOOTY 3 TOUKH 30py HAMIMHOCTI.
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Jlo i€l rpynu METOIB MOKHA BIIHECTHU: aHaNI3 JepeBa BIIMOB; aHaJI3 epeBa
nojii; aHam3 Mepexi IleTpi; TaOauils 1HTEHCUBHOCTI BIJIMOB; JlarpaMa NMPUYHH 1
HachiakiB. Jlo rpynmu METOJIB aHami3y HaJAIHHOCTI aBTOMOOUIBHHMX TPaHCIIOPTHUX
CHCTEM MOJKHA TaKOX BIJIHECTH: MTOOYJI0BA Ta aHAI3 CTPYKTYPHOI CXEMH HaIIMHOCTI;
byHKIIIT anreOpu JIOTIKH,; MaTPHUIlS CTaHIB CUCTEMH 1 MIJICUCTEM; Tpad CTaHIB CUCTEMH
1 MIJICUCTEM; JlarpamMa MPUYWH 1 HACHIIJKIB; aHaji3 JiepeBa BIJIMOB, aHaJi3 JiepeBa
noii; qudepeHiianbHi 1 anreopaiuHi piBHSIHHS.

KopoTka xapakTepucThka METOJIB, SKI MOXHa 3aCTOCOBAaTH /O aHali3y
HAJIMHOCTI aBTOMOOUIBHUX TPAHCIOPTHUX CUCTEM, MpeicTaBiIeHa B Taou. 1.

v OB dzd yvw

XapakTepHucTUKa METO/I1B aHaI3y 1 OIIHKY HAJAIMHOCTI (PyHKITIOHYBaHHS
aBTOMOOUTbHUX TPAHCIIOPTHUX CUCTEM

Hassa metony IIpu3HaueHHs IlepeBaru Henomniku
Anam3 BuniB 1 | InenTudikamis ycix | MoXIHMBICT Benukuii 06’ em
HACJI/IKIB MO>KJIMBHX BIJIMOB | BUKOPUCTAHHS B | aHAJII30BaHO1
BiJIMOB B CHCTEMI 1 iX MONEPEAHBOMY 1HdopMmaIi,
TPAHCIIOPTHUX | HACIIJKIB aHai31 HOBUX YCKJIATHEHHS Yepe3
CUCTEM CUCTEM Ta BIJICYTHICTb 3B’SI3KIB,

MPOLIECIB IPUYMH 1 HACIIIKIB
BIJIMOB
Hocmimxennss | [nentudikamis EdextuBHicTh pu | HeMokIMBICTH
HeOe3IeKH 1 MOTEHI[IHHUX BUSBIICHHI PO3IIIsly HOBEAIHKU
Mpare3aaTHOCTI | BIAXUJIEHb CUCTEMHU | MOYKIIMBHUX MTPUYHMH | CHCTEMH, a TAKOXK
TPAHCIIOPTHUX | BiJl 3aJaHUX I[iJIeH 1 | 1 HACIIIKIB IOCIIIJUKEHD 1X
CUCTEM iX IpUYUH BIJIXWJICHB B PO- MOBE/IIHKU B
00T CUCTEMH Bl | HECTAaHIAPTHUX
3a/IaHuX IIJIeH 10 | peKuMax Ta yMOBax
noyatky ii poboTu | GyHKIIIOHYBaHHS
Amnani3z Hamii- | Ominka dakrtopi, | be3 ypaxyBanus HeoOxinHicTh B
HOCTI 110 BU3HAYAIOTh JFOJICHKOTO TITMOOKUX 3HAHHSIX
JIIOJICBKOTO HaJ1HHICTh POOOTH | PakTOpy, NPOrHO3 | MapaMeTpiB
bakTopy B JIOJIUHM 3 TIJICUC- | HAMIMHOCTI e(heKTUBHOCTI it
TPaHCIIOPTHUX | TEMaMH Ta ix CHUCTEMHU MOXKE JIHOTUHA
CUCTEMAX €JIEMEHTAMU, Ooytu
po3noaut GyHKIN | HempaBAUBUM
MK HUMH
AmHani3 Businenns mox- | Cripusie [ToTpeba y daxiBipax
napa3uTHUX JMBUX MPUXOBAHUX | CKOPOUECHHIO 3 aHaJ3Y
KOHTYPIB B ¢dakTopis, 0 MOMUJIOK MIPHU Mapa3suTHUX
TPAHCHIOPTHUX | PU3BOISTH J10 IPOCKTYBaHH1 KOHTYPIB, 10pOre
CUCTEMaX BUHUKHEHHS CUCTEM 1 nporpamMHe
HE3aIIaHOBaHUX JTFOJICHKHX 3a0e3neYeHHS
PEXUMIB POOOTH MIOMMJIOK TIPH iX
CUCTEMH eKcIuTyaTarii
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Ha3zsa metony [TpuzHaueHHA [lepeBaru Henomniku
AmHani3 Busnauenns Bucoka namiiHicTh | O00B's3K0BE
HaAUTIpIIOTO MOJIUBOTO CUCTEMHU, IPH BU3HAUEHHS YCIX
BUIIAJIKY B 3HIDKCHHS OyIb-IKIX MOKJTUBUX
TPAaHCIIOPTHUX | €EKTHUBHOCTI XapaKTepHU-TUKaX B | MATEMaTUIHUX 200
cucTemMax CHUCTEM Ha OCHOB1 | MEXax 3aJlaHuX JIOTTYHUX
BHUBYEHHS MEXK BIJIXHJICHB, HE CHIBBIIHOIIEHb MIK
3MIHU TIOYATKOBHUX | CKJIAJHUIM napameTpamu,
napamMeTpiB MaTeMaTHIHUN aHaJIITUYHI
amapar pe3yNbTaTH HE €
ONTUMAJIbHUMHU
AmHani3 Bussnenns npo6- | IIpocrora, mani € nume
[Tapero B JIeM, PILLIEHHS AKUX | BUTPATH 4yacy i THCTPYMEHTOM JJIS
TPAHCIIOPTHUX | MAOTh BUCOKUU nparli, MOJIMBICTh | OJIIILIEHHS OTJIALY
CHUCTEMaxX MTOTECHITIaT BUKOPUCTAHHS JUIsl | TaHUX, BUMAarae
M1IBUIIEHHS OyJIb-SIKUX CUCTEM | 3aIyYCHHS THIIUX
HaIIMHOCTI 1 TIPOIIECIB METO/IIB
AHari3 3BiTy BusiBnenns i MOXIIUBICTB Pe3ynbraTn 3anexa-
PO BIIMOBM 1 | aHAJI3 BIIMOB BUKOPHCTaHHA B Thb BiJ KBamidikarii
cucrema CUCTEMH, 1110 SIKOCT1 MIOYaTKOBUX | IEPCOHAITY, OIIHKH 1
KOPUTYIOUUX BUHUKAIOTH B naHux, iHpopMalii | peectpartiii BiIMOB,
i B nporieci ii JUISL PI3HUX YMOB HE MPUIATHI JJIs
TPAHCIIOPTHUX | EKCILTyaTaliii, eKcIuTyaTartii i 00'eTHaHHS
cUcTeMax pO3pO0OKa CUCTEMU | 30BHIIIHBOTO YHUCJIOBUX OILIIHOK Y
KOPUTYIOUUX Jii cepeIoBUIIA O1IBIIOCT1 BUTIAJIKIB

[IpuBeneHuit orysii METOAUYHOT Oa3u JO3BOJUB BCTAHOBUTH, IO ISl OI[IHKH

a00 pO3paxyHKY HaAiiHOCTI

0aratoPyHKIIOHAIBHUX BUPOOHUYO-EKOHOMIYHUX

IIPOLIECIB, IKUM € TPAHCTIOPTHUH MPOIEC Ha aBTOMOOUIEHOMY TPAHCIIOPTI, MOXKE OyTH
3aCTOCOBAHUM JIUIIIE YaCTKOBO, OCKUIBKH YK€ CKJIATHO BpaxyBaTH Taki 0COOJMBOCTI
(GYHKIIOHYBAaHHSI TPAHCHOPTHOI CHUCTEMH, SK HAsBHICTb HAJMIPHOCTI €JIEMEHTIB,
ICHyBaHHSI NPUXOBAaHUX BIJIMOB, AMHAMIKY CTPYKTYpH CHUCTEMH 1 ii MIJCHUCTEM Ta
€JIEMEHTIB, a TaKOXX KOPEKTYBaHHS METH, MOMJIMUBICTh 3MIHU aITOPUTMIB i
CTPYKTYPHHUX €JIEMEHTIB B XOJ1 PO3BUTKY TPAHCIIOPTHOTO MPOIIECY.

Ha ocHOBI 3a3HaueHMX METOAIB MOXHA PO3POOMTH  METOAMYHUUI
IHCTpYMEHTApid OLIHKK HaAIMHOCTI MPOIECIB IepeBe3eHbh Ha aBTOMOOUIBHOMY
TPaHCHOPTI Ta BUMAaraerbcsi (opmystoBaHHA Ta OOIPYHTYBaHHS KOHUEMII]
3a0e3nevyeHHs] HAIIMHOCTI (YHKUIOHYBAaHHS TPAHCIOPTHUX CHUCTEM IIEPEBE3EHb
BAHTaXIB 1 MMaCAXKUPIB.
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Binomo, mo mo 50% mnpupocty BpoKar CUIbCHKOTOCHOAAPCHKUX KYJIBTYD
OTPUMYIOTh 32 PaXyHOK BHECEHHSI OpTraHIYHUX 1 MIHEpaIbHUX JOOPUB. 3 PO3BUTKOM
IHTGHCUBHOT'O  3€MJIEpOOCTBAa  MIJIBUIIYETHCS POJb OpPraHIYHUX JOOpPUB IS
miaTpuManHs 0e31edinuTHOTO 6allaHCy MOKUBHUX PEUOBHH 1 Tymycy B rpyHTi [1]. Lle
CIPHSIE TAKOK OTPUMAHHIO OPTaHIYHO1, €KOJIOTTYHO YHCTOI TPOIYKIIi POCIMHHULITBA.
3a mporno3zom BueHunx HHII[ «IHctuTyT rpyHTO3HaBCTBa 1 arpoximii imeHi O. H.
CokoJioBcbKkOro» B YKpaini HeoOxigHo miopiuHo BHOcUTH 300-310 MuH. TOHH
opraniyaux 10o6puB (10 T/ra), B TOM 4ac sk plyHUN BHUX1J OIOMAacH THOIO 1 MOCTIAY
CTAHOBUTbH JINIIIE 35 MIIH. TOHH [2].

OCHOBHMM BITYM3HSHUM BHPOOHWKOM MAIIUH JJIi BHECEHHS OpPTaHIYHUX
noopuB € BAT «KosenscimpMmamy. lle poskumaui noopus  MTO-6, MTO-7,
PTA-7, PTO-9 1 PT/-14. Binoma Takox TexHika (GpaHIly3bKOi I'pylnu KOMIIaHIN
KUHN, ¢ipmu SIP Sempeter (Cnosenist), kommnanii JOSKIN (benbrist) Ta iH. [3].

3aneXHO B1Jl HAIBHOCTI MalllMH, B1ICTaH1 JOCTABKU OPraHIYHUX JOOPUB A0 MOJIs
1 HOPMHM BHECEHHS BUOMPAIOTH MPSIMOTOUYHY, MEPEBAJIOYHY 1 MEPEBAaHTAKYBaJIbHY
TexHosorii. HalinomupeHimoro € npsMOTOYHa TEXHOJIOTIS.

Metoro pochimkeHb O110 BHM3HAYUTH TpaHUYHI Bijgaini eQeKTHBHOIO
BUKOPHUCTAHHS BITUU3HSIHOI TEXHIKM 32 HAHOUIbII MOMIMPEHUX YMOB: HOPMi1 BHECEHHS
no0puB 30 1/ra, poOOYil MIMPUHI 3aXBaTy arperaty 8 M, poOouiii 1 cepeJHbOTEXHIUHIN
TPAHCHOPTHINA MIBUIKOCTI pyXYy, piBHI1A BianosiaHo 101 18 km/roa.

KoOHCTpYyKTHBHI ~ OCOOJMBOCTI, arperaTyBaHHsS 1 pEeKOMEHJauli o0
BUKOPUCTAaHHS MAallWH JJI1 BHECEHHsS OopraHiyHux no0puB moxaened MTO 1 PT/I
BuBuanuch 3a nanumMu BAT «Kosenbcinmbmainy. Po3paxyHku MOka3HUKIB poOOTH
MaIIMHHUX arperaTiB BukoHyBanuch Ha [IK 3a mporpamoro i metoaukow kadeapu
TEXHIYHOT'O CEPBICY Ta 1HXeHepHOTo MeHemkMeHTy iM. M. Il. Momorenka HYBill
VYkpaiuu [4].

PesynbpTaTi gocnipkeHs Mo1aHo B TAOIHIIL.

EdexTuBHicTh poOOTH MAIIMHHUX arperatiB Ha BHECEHHI JOOPUB MOXKHA
IBUIIMTH 32 PAXyHOK BUKOPUCTAHHS MEPEeBANIOYHOT TexHOJoT1i. OpraHivni 100prBa
TPAHCIIOPTYIOTHCS TPAKTOpaMH 3 TIpuYenaMyd ad0 aBTOMOOUISIMHU-CAMOCKHIAMHU 1
OypTYIOTBCSl Ha Kparo MoJIsl.

VY Mipy notpedu npu 0CHOBHOMY OOpOOITKY IPYHTY 10OpHBa HABAHTAXKYIOThCS
B PO3KHJaul 1 BHOCITHCA Ha TOBEpXHIO Tojis. Bimmans mnepeBe3eHb Jq00puB
PO3KHIayaMU 32 MEePEeBaJIOYHOT TEXHOJIOTIT OOMEKYEThCSI B CEPETHHOMY MOJIOBHUHOIO
JOBKWHU TOHY TTOJIA.
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v ®dzd yw
CriBBIJHOIICHHS! MIDK YaCOM TPaHCIIOPTYBAHHS 1 CIIOPOKHEHHS OPraHIYHUX T00pPHUB
Mapka Bigmans Yac HImax Yac cno- | BigHomeHHs gacy
pO3KHJIaya | JI0 MOJis, | TPAHCHOp- | CHOPOXK- | POKHEHHS | TPAHCIOPTYBaHHS
KM TyBaHHS, HEHHS Ky30Ba, XB | JI0 CHOPOKHEHHSI,
XB Ky30Ba, M pasiB
1 7 250 1,5 4,7
MTO-6 3 20 250 1,5 13,3
S) 33 250 1,5 22,0
1 7 375 2,3 3,0
PTA-9 3 20 375 2,3 8,7
9) 33 375 2,3 14,3
1 7 583 3,5 2,0
PTI-14 3 20 583 3,5 5,7
S) 33 583 3,5 9,4

Y CyHyTH TpaHCHOPTHY ONEpalil0 MAlIMHHOIO arperary JAjisi BHECEHHs 100puB,
a OTXe, 3HAUHO 301JIBIIUTH HOTO MPOAYKTUBHICTh, MOKHA 32 PAXYHOK BIIPOBA/IKEHHS
[EPEBAHTAXYBAJILHOT TEXHOJIOT1i BHECEHHS TBEPAUX OpPTraHIYHUX JT10OpUB.

st 1bOTO BUKOPHUCTOBYIOTH HU3bKOpaMmHMU poskuaau tumy PIIO-6 (TOB
«Toprosuii [lom JIHimponeTpoBChbKU KOMOAWHOBUIN 3aBOJI»).

JloOpuBa 3 THOECXOBHILA 00 MOJBLOBOT0 OypTa HABAHTAXKYIOTHCSA B CAMOCKHUIHI
TPAHCHOPTHI 3aCO0M BAHTAXOIMIIAOMHICTIO O 6 TOHH, JOCTaBISIOTHCS 1O MICUSA
BHECEHHS 1 MEPEBAaHTAXKYIOTHCS B PO3KUAAY.

[upuna 3axBary arperarty, ikl ckianaerscs 3 Tpakropa MT3-80 1 MmamuHu
PI1O-6, nopiBHtoe 10-12 M, mpoAyKTUBHICTH 32 TOAMHY OCHOBHOTO 4yacy 70 10 ra.

BucHoBkH

1. EbextuBHe BuKOpucCTaHHA MamuH Ky3oBHoro tumy (MTO 1 PT]I)
0OMEXYETHCSI TPAHUYHUMU BIJITAISIMU TIEPEBE3€Hb OPTaHIuYHUX JTOOPUB J10 TIOJIA.

2. I1pwu Bignani nepeBe3eHb, OUIBIIIM 32 TPAaHUYHY, OpTraHiuHI 100pUBa AOLLIEHO
BHOCHTH 32 MIEPEBATIOYHOIO TEXHOJIOTIELO.

3. IIpu Benmkux oOcsrax poOIT 1 BIAAAIIX NEPEBE3CHb PEKOMEHIYETHCS
BUKOPHCTOBYBATH MIEPEBAHTAKYBAJIbHY TEXHOJIOT1I0 BHECEHHS OpraHIuHUX JOOPUB Ha
6a31 Hu3bKOpamMHoi Mamuuu Tuny PT10-6.

Cnucok nitepatypu

1.[ ddzdzqf Ss CoBepiieHCTBOBaHUE TEXHOJIOTHI U TEXHUYECKUX CPEICTB IS
UCIIOJIb30BaHUSl OpraHUYecKuX ynoopenuii. TexHuka B cenbckom xo3saicte. 1990.
Ne5. C. 51-58.

2.] ' dzdzdsS, b § dzy kz[S.Tekuomorii i TexHi4HI 3ac00M BUPOOHMIITBA Ta
BUKOPUCTaHHSI OpraHiuHux no0puB: MoHorpadisa. 3a pea. B. B. Anamuyka. HixuH.
Bunasenn 111 JIucenxko M. M. 2012. 248 c.

3. KommiekcHa Mexanizaiisi BHPOOHMIITBA 3€pHA: HABYAIBHUMA TIOCIOHUK.
B. JI. I'peukociit, M. . Jimutpumaxk, P. B. Illatpos Ta in. 3a pex. B. JI. I'peuxocis,
M. . Imurpumraka. Kuis. TOB «Hinan-JITI». 2012. 288 c.
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4.1 j dzt dzdu€ , wy t6d MUE sSMU T dzh @rigimizaris KOMIUIEK.CIB
MaIliH 1 CTPYKTYPH MAaIIMHHOTO MapKy Ta IIaHyBaHHS TEXHIYHOTO cepBicy. Kuis.
Bunaauunii neatp HAY. 2004. 151 c.

V]IK 693.546
trofJwyoAwe st sfdwrf ¢ 21V {RIVET DML
tdIT Rl Iwy AftfOwopRyody f1srR af Isrff ¢
Yt RIJrARE fUrmoryuwyf [
] sys o uw.

sd’ oM Cd2 dzOY' tzOeizezy d dzf dglse Peind Bjern

B icHyrounx ycTaHOBKax MOBEPXHEBOTO YIIUIBHEHHS 3aJ11300€TOHHUX BUPOOIB
BUKOPUCTOBYETHCSI KPUBOILIUITHO-TIOB3YHHUI a00 TiApaBiIIYyHUN MPUBOJ 3BOPOTHO-
MOCTYIAJIBLHOTO pyXy (hOPMYBAIBHOTO Bi3Ka 3 YKOUYBAJILHUMU POJTUKAMH.

[lin yac MOCTIMHUX MMYCKOTAIbMIBHUX PEXHUMIB pPyXy BUHHUKAIOTH 3HAYHI
JUHAMIYH1 HABaHTa)XEHHS B €JEMEHTAaX MPHUBOJHOIO MEXaHi3My Ta B €JIeMEHTax
(GbOpMyBaITLHOTO Bi3Ka, M0 MOXKE MPHUBECTH IO MEPEAYACHOTO BUXOJY YCTAHOBKH 3
namy.

Jlst 3MEHINIEHHST TUHAMIYHUX HaBAaHTAXCHb B €JIEMEHTaX YCTAaHOBKH Ta IS
MIJIBUIICHHS i1 HAaIMHOCTI 3aITPONIOHOBAHO MPUBOJHUIN MEXaHI3M JiJisi 3a0€3IeUeHHs
3BOPOTHO-TIOCTYNAILHOTO pyXy (POPMYBAJILHOTO Bi3Ka BUKOHATH y BUTJISI IIAPHIPHO
BCTAHOBJICHOTO HAa OCHOBI KYJIQYKOBOTO MEXaHi3My, [0 KOHTAKTY€ 3 IITOBXauaMH,
KOPCTKO MPUKPITIICHUMU 10 (HOPMYBAIBHOTO Bi3Ka.

OcoOnuBICTIO JaHOI YCTAHOBKM € BHUKOPUCTaHHS B HIM KyJIauKOBOTO
IPUBOIHOTO MEXaHi3MYy, IO peaii3ye ONTUMAIbHUN AUHAMIYHUN PEKUM 3BOPOTHO-
MOCTYIAJIBLHOTO PyXy (hOPMYBAIBHOTO Bi3Ka.

Opnak mpu TakoMmy pexuMi pyxy (OpMYBaIbHUM BI30K Ma€ MaKCUMaJbHE
IPUCKOPEHHS P JOCSITHEHHI KPAWHIX MOJIOKEHb.

[le mpuBOAWTH MO IMIABUIICHHS JWHAMIYHMX HaBaHTa)XCHb 1 KOJWBAaHb B
eJIeMEHTaX MPUBOJHOTO MEXaHi3My, BUHUKHEHHS 3aiBUX PYHHIBHUX HaBaHTXKCHb Ha
paMHy KOHCTPYKIIIIO 1, BIMOBIAHO, IO MEPEAYACHOTO BUXOAY YCTAHOBKH 3 JIaJy.

Tomy mocTtae 3amaya yJIOCKOHAJICHHS KOHCTPYKI[lT MPUBOJHOIO MEXaHI3MY 3
METOIO MiABUIIEHHS HAAIMHOCTI Ta JOBIOBIYHOCTI YCTAHOBKH.

JudepenuianbHe piBHSHHS, 1110 BU3HAYA€ YMOBU ONTUMAIBHOTO PEKUMY PYXY
(dbopMyBabHOTO BiI3Ka, KWW BPAaXOBYE OJHOYACHUM BIUIMB CHEPTETUYHHMX 3aTpart,
MIIOYUX OJUHAMIYHAX HaBaHTa)XE€Hb Ta IHTEHCUBHOCTI X 3MIHH B 4acl, Ma€ BUI!

\Y
X n ..;Etz +n2@tﬁ:=o, (1)
1 1
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e X - KOOpJAWHAaTa IeHTpa Mac (opMyBaJbHOTO Bi3Ka; t, - TPUBAIICTh PYXY

dbopMyBaIBLHOTO Bi3Ka BiJl OJHOTO KPAaWHBOTO MOJOKEHHS JI0 1HILIOTO; N, = %;
B B
7200 . . .
n, :m, d, Ta d, — 0e3po3MipHI BaroBi KOe(DIliEHTH, 110 BPAXOBYIOTh OO
B ]

SHepreTUYHUX 3aTpaT Ta JII0YNX JUHAMIYHUX HaBaHTaXXEHb BIAMOBITHO.
B pesynbrati po3B’s3ky piBHsAHHA (1) oTpuMaHO BUpa3 MepeMillieHHs [EeHTpa
Mac (opMYyBaILHOTO Bi3Ka 3 OJTHOTO KPAaWHBOTO IMOJIOKEHHS B 1HIIE 3 KOMIUIEKCHUM

ONTUMAJILHUM PEXUMOM PYXY:
RS -rd e pd
X=A+ADTAG HAG C+AG L+AG ¢ (2)

\/nlz'4®|2 .

2 )

NV +
ne A, A, A, A,, A U A — IIOCTIiiHI IHTErPYBaHH; t - Yac; F;:\/rll

) 2 -

Buxoasun 3 mo4aTKOBUX YMOB Iepioy pyxy t=0, x=x,, ¥=0, #=0 Ta loro

KIHIIEBUX YMOB — t =t,, X=X, #=0, #=0 (%,, X, - KOOpJMHATH KpalHIX MOJI0KCHb
LIEHTpa Mac Bi3Ka) BU3HAYEHO MOCTIHI IHTETPYBaHHS:

- X - %

% ]

& 2 § LIPGAN SLEPCENPY AP 0

g e +p-1- ;22 C%Pl R-1- (e € ():ﬁ: eae) +2(P1)§_ 8

& 0

2 3 P.eR)deR- R +20R)5

=) oo onde N oS

@ . o

é@ PCﬁePZ ea)c'ﬁePl +ef 2)+P1cﬁe”1-e"1)c'g%c'61- epl)+(eP2—198 3)
] 9

N
o)
D
s}
N—
&
+
D
0
B
+
~U
0
1
D
s}
N—
chbU
N
SN
£
D
0
N—
+
e
1
D
T
[

Ny v)
)
1
T
S—
B
+
(]
]
v
+
%‘\
]

1
‘En
—@\
,:U
+
'_\

-

AA:-Pzzcﬁ*cﬁep“.?a)”\scﬁe'%'ea)]; A=A PZZCQA, +A)

RAA - A)+P QA -
A= REA AA)t QA-A) Ay A A-A-A
1
I3 BpaxyBaHHSIM MOCTIMHUX 1HTErpyBaHHS (3) BU3HAYEHO KOE(illeHTH P, =7,75
Ta P, =5,48. Ha ocHOBI 1tux Koe(]ilieHTIiB oTpuMaHo 3Ha4eHHs n, =90 Ta n, =1800, a
10 HUM — Barosi koedirieaTn o, =0,5 Ta d, =0,3.
[leperBopuBmM BHpa3 (2) [ BUNAAKY, KOJM TIOYaTOK KOOPAHWHAT

BIJIPaXOBYETHCS BiJl CEPEAHBOTO MOJO0KEHHS MEPEMILIEHHS B13Ka, OTPUMAHO:

Rd -pd R -pd Dx
X=ATAGHAR T rAG T+AG TrAG T, (4)
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ne Dx - xia popMyBaIbHOTO Bi3Ka BiJl OJTHOTO KPAWHBOTO MOJIOKEHHS 0 1HIIOTO.

3aKoH pyxy Bi3Ka, ONUCAaHUM PIBHIHHAM (4), MOKe OyTH 31HCHEHUN TPUBOJIOM
3 KyJa4KOBUM MEXaHI3MOM 3BOPOTHO-IIOCTYMAJIBLHOTO PyXy Bi3ka. [Ipu mpoMy pyx
Bi3Ka B OJTHOMY HAIPSIMKY 3/IIHCHIOETHCS 3a PaXyHOK ITOBOPOTY KyJIa4yKa Ha IMOJIOBUHY
o0epty (TOo06TO / =p) 1 B 3BOPOTHOMY HAINpPSMKY IlI€ Ha MOJIOBUHY OOEpPTY; MOBHHIA
IIUKJI pyXy Bi3Ka — 3a OJIUH 00epT Kynaauka. /[ 3/iiiCHeHHS OTMMCAHOTO 3aKOHY PYXY
Bi3Ka HEOOX1IHO, 100 MPHUPICT pajilyca KyidadyKka BIAMOBIIaB MIPUPOCTY MEPEMIEHHS
Bi3Ka. 3riJHO 3 IIUM 3MIHHHUH pajilyc KyJlauka BU3HAYAETHCS 3aJICKHICTIO:

pd - pd 28 Dx
et AABHAG HAG AR T HAG - 2,

()

JIe b - BIJICTaHb MIX IITOBXaYaMHU.

Yac t MoOXHA BUKJIIOYUTH 13 TMOIMEPEIHBOI 3aJEKHOCTI, OCKIIBKH t=/ 4,/, a

t, :%. Tyt ; - KyTOBa KOOpAMHATa MOBOPOTY Kyjauka, a W - KyTOBa IIBHJKICTh

Kynauka. [liciig BIIIOBIJHUX IEPETBOPEHD PAJIlyC KYJIauKa, [0 OIUCYE Horo mpodiib,
MOB’SI3Y€THCS 3 KYTOBOIO KOOPIMHATOIO HACTYITHUM BUPA30M:
r=0eA+A0+AGH+AG T AG™ S AG™ D 0cjep.  (B)
AHaNOrYHO BU3HAYA€EThCS MPOPUIb KylauyKa Ha IUISHLI HOro MOBOPOTY Bif p
70 2p , SIKUM OMKUCYETHCS PA/IlyCOM, IO 3MIHIOETHCS 32 3AJICIKHICTIO:
RGP-L RG®-L pdPL Rd2L Dy ,
—+A+A2C62@7 JI+AGR P +AG P +AGR P +AG P - . p<j e2p.(7)
[Ipn Bu3HaYeHH! 3MIHHOTO pajiyca Kyjadka 3anexHoctamu (6) ta (7)
HeoOX17THO B (popmynax MOCTIMHMX 1HTErpyBaHHS (3) /uisi A, BHKOPHUCTOBYBATU p
3amicTh t,. [Ipu 3acTocyBaHHI B pONMKOBIA (OpMyBajbHIA YCTAaHOBII KYJIaYKOBOI'O
MPUBOJAHOIO MEXaHI3MYy 13 KyJaukoMm, Mpoduib SKOro 3ade3neyye KOMILIEKCHHMA
ONTHUMAJIbHUM PEXKUM PYXy (OPMYBAJIBHOIO BI3KA, 3MEHIIYIOTHCS JIMHAMIYHI
HABAaHTAKEHHSA B €JEMEHTax IPUBOJHOTO MEXaHI3My, 3HUKAIOTh 3aiBl PYyHHIBHI
HaBaHTaXEHHS HA paMHY KOHCTPYKIIiIO 1, BIAMOBIAHO, MiIBUINYETHCS HAIIMHICTh Ta
JIOBTOBIUHICTh YCTAaHOBKH.

VIIK 631.1.17

sf1rvosvnlh orfJrrsagyllmm vIifuvlRMNCYB]S
el oeflordes Alt]

MOt jopnDL OO0dzd t OOH 1 OHJ 3
fdddmisjtmises eatHd n EBlMEEHuyd Cd B

Bo MHormx mporeccax B3aUMOJAEWUCTBHS paOOYMX OpPraHOB MAIIUH M|
JBYDKUTEICH XOJIOBBIX CHUCTEM MAIMH BO3HUKAIOT 3a7a4d O HEOOXOIUMOCTH
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ONpPENECICHNUS] KaK KHHEMAaTH4YeCKUX, TaK M JUHAMUYECKHUX XapaKTEPUCTHK
B3aUMOJICHCTBUS Ha OBEPXHOCTSIX KOHTAKTA.

BoJIbIIMHCTBO PE3yJIbTATOB TAKOTO B3aMMOJICUCTBUS JAHO IS Clydasi, Korja
nedopMartop ABIAETCS aOCOIIOTHO TBEPABIM TEIIOM.

W3BecTHBI Takue perieHus I 3a7ad B3auMOJICHCTBUS a0COJFOTHO TBEPAOTO
TeJla Pa3IMYHBIX TEOMETPUYECKUX OUEepTaHUW C MaTepuajamMu U CpelaMu,
NpEeACTaBICHHBIMU B BHUJEC YOPYTUX, YIPYTOBSA3KUX JHOO BSI3KOIJIACTHYECKHUX
MOJICIICH.

BMmecte ¢ TeM MNOpakTHYECKH OTCYTCTBYIOT PEIIEHUS MPUKIAIHBIX 3a7a4
B3aUMO/JICUCTBUS JBYX 1€()OPMUPYEMBIX TEJ.

[Ipu 3TOM CyIIECTBYIOT PELICHUS MPUKJIAIHBIX 33/1a4 B OAHOMEPHOM BUJIE.

Takve MOCTAaHOBKM W PEUICHHS HE MO3BOJISIIOT ONPEACIUTH HANPSIKEHUS U
neopMani KOHTAKTUPYIOIIUX T, W B JaJbHEUIIEM ONPENeIUTh YCIOBHUS
BO3HUKHOBEHHS TUIACTHYECKOTO TEUYCHHUS JTMOO pa3pylIeHUs, IMOCKOJBbKY KPUTCPUH
nepexojia B TaKUE COCTOSIHUS TMPEJIojararoT (popMaln3aluio B BHAC TPEXMEPHOM
MO/ICJIN WJIA, B KPAUHEM CJIy4dae, JBYMEPHOM.

OnHoM W3 JABYMEPHBIX MOJEIEH KOHTAKTHOTO B3aUMOJICUCTBHUS B YIPYTrou
IIOCTaHOBKE €CTh penieHue, nanaoe B.M. AnekcannpoBsiM 1 M.U. UeGakoBbIM B BUJIC
MIEPEMEIICHUM TTOBEPXHOCTH KOHTAKTA TEN:

_1es( ¥ . _ 1 eqax) :
ul(x,O)—p gg%dx p. e X ,ul(x,O)—p ggamd x- n ext;
1 e1( X 1 € q(x)
= A - = A - 1
u,(%,0) ,0 ggmdx P& N ; u,(x0) ,0 ggamd x- B €x¢.,(1)
G . _1-x G, 1- o,

G = = 6 =
1-n, 2(1-n)" " 1-n," * 2(1-n,)

rae: [ ( )( — HOpPMaJIbHBIE W KacaTeJIbHBIE HArpy3KH, paclnpencyiCHHBIE II0 JUIMHE
KoHTakTa; G, — MOAYAM YHOPYrOCTH TMPU CABUTOBBIX JedopMalusax M

koa(punmenTs! [lyaccona i1 Tel1 COOTBETCTBEHHO; &, — IpaHMIIBI 30HBI KOHTAKTA.

Takoe mpeacTaBiIeHUE AAET HEKOTOPBIE MOJOXKUTEIBbHBIE PE3yIbTaThl, HO HE
TO3BOJISIET UCMOJIB30BATh 3TU 3aBUCUMOCTH JIJI1 TPOCTPAHCTBEHHBIX CIY4YaeB W JJIs
pelIeHUsI TMHAMHWYECKHX 33]1a4 3aBUCSIINX OT BPEMEHH.

Hamu ObutH oTydeHbI 3aBUCUMOCTH CBsA3EH e opMariuii ¢ HanmpsHKSHUSIMU 1S
MPOCTPAHCTBEHHOTO  AehOpPMHUpPOBAaHUA Cpeabl (MaTepuana) B clydae €ro
MIPEJCTaBIICHUS €r0 B BUE BA3Koyrnpyrux mojaenei (Kenspuna-®oiirra) B Buje:

= S E1RDL 85 262 -ays ¥
6G(L+n) ’

51t = e’ (1+")2(2nhs (4 5Ats 2( 2+ )p)
6G(1+1) !
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1 = e’ (1+e")2( 2195 262 -),6 (15 )p)
6G(1+n) ’

_[xy_eﬁ gy _yzt_e7 yz[ t_xz_eﬁ {,

gxy[t] - ZG ’ gt] ZG ’ ng ZG y

rae.  I§[t], g[f] — xommonents nedopmanmii; S, { — KOMIOHEHTH HANPIKEHHH;

t — Bpewms.

HNHTerpupoBanue NoCiIeIHUX 3aBUCUMOCTEN ITO3BOJISIET NOJIYYUTh KOMIIOHEHTHI
IIEpEMELIECHUN ITOBEPXHOCTH, A JaJIbHENIIEEe TPUMEHEHHUE MTOJTYYEHHBIX 3aBUCUMOCTEN
no a"anoruu ¢ (1), T.e. IpUMeHsst TPU UHTErpana PYHKIUU HArPYy3KH B KKIOM U3
YPaBHEHUM IOJIYYUTh PELICHUE TPEXMEPHOW KOHTAKTHOM 3aJayd JJIsl YIPYTOBSA3KUX
TE€JI HECOTJIACOBAHHON T€OMETPUYECKON (hOPMBI.

YK 631.1.004

FLrel? fwmwfw é¢Awwy Jtovl fIrRm 1 106CcT) s wl
gReU[ [ R Jwryflfrii1c YtoApryrodvy fuvu
gwf?2d?2sdgy Jrote?srRm [ ¢zRY

it setsomr €d2 w. |
1 Oy’ sdz0dz dzd?2 bkdz' o9 jtemdlIlsjls B' tstej Miztem"® o

[Ipu  po3poOili  KOMIUIEKCHOI CHCTEMHM  BIJHOBJIEHHS  Ipale3gaTHOCTI
CLIBCHKOTOCTIOAPCHKUX MAILMH BUHUKAE MpoOsieMa OOIPYHTYBAaHHSI CTpaTerii, sika 0
J03BOJIMJIa OTPUMATH MAKCUMAJIbHO MOXIUBUHN e€(EeKT BiJ €KCIUTyaTallii MalllvH.

3a3Buuai, NpH MOCTAHOBLI 3aBAaHHS NPO(DUIAKTUKUA MPUIYCKAIOTh 3aJaHl
XapaKTEPUCTUKU HAIIMHOCTI CUIbCHKOTOCHOAAPCHKUX MAIIMH: (QYHKLIIO PO3MOILITY
yacy Ge3BiaMOBHOI poGotu cuctemn U(G) abo okpemux ii yacTMH i (yHKIIO
pO3MOIily Yacy caMOCTiHOrO mposiBy BiamMoBu @(U) 1 XapaKTEpUCTUKU
PEMOHTONPUAATHOCTI: (DYHKIIIT PO3MOALILY Yacy Pi3HUX BIIHOBIIOBAIBLHUX POOIT, SIKi
MOHa ITPOBOJAUTH B cucTeMi. L1 XxapakTepucTuku, a Tako»X CTpaTerisi, BIIMOBIAHO J10
AKOI MPU3HAYAIOTHCA TEPMIHU MPOBEJECHHS BIJIHOBIIOBAIBHUX POOIT, BU3HAYAIOTH
CTaH CHCTEMHU 1 €BOJIIOIIIIO IIUX CTaHIB Yy Yaci.

Bbynemo BBakatu, 1o 6e3m4 OMOKIMBHUX cTaHiB cucTemH € Kinnesum O= {OL,
@2, ..., O §. B takoMy BHIIAJIKy TPAEKTOPIi rporiecy GY0), 110 OIKMCY€E EBOJIOIIIO CTaHIB
CUCTEMH B 4Haci, € cTyniHyacTuMu (yHKIisiMU. Ha TpaekTopisx IbOTO BUIIaJKOBOIO
npolecy BU3HauYuMO (DYHKIIIOHAJ, IKUH MpU (PIKCOBAHUX XapaKTEPUCTHK HAAIMHOCTI
Oyle xapakTepu3yBaTU CTpPATErii0 OOCIyrOBYBaHHS JOCHIKYBaHOI CHUCTEMHU. 3a
KiHieBui Biapizok uacy [0, O] Tpaekropis mpouecy (0) 3aHaeTbCs KiIbKICTHO
nepexomiB & , MoMeHTaMu repexoniB =0<O<Q, ... <& <0i Og, Og, ..., Oog B AKuX
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MpOLEC 3HAXOAUTHCA MK MOMEHTaMH mepexony. Toji (yHKI[IOHAT BHU3HAUMMO SIK
MaTeMaTHYHE OYiKyBaHHS:

0 B @ 206 6o ® 20 o (1)
Jic KOHCTAHTH GHMOKHA TPAKTYBATH SK JOXiJ, IO OTPHUMYETHCS 33 ONMHHIIO 9aCy
nepebyBanns B crani Ogq [Ipu TpuBasiii ekcrutyararii (0—o0) gynkionan (1) nparue
10 HecKiHdeHHOCTI. CITiJl TAKOX PO3TIISAATH MUTOMHAM JTOXiJI, TOOTO

O I Ed0 B @& D0 6o ® 20 o (2)
Jliis perenepyrodoro mnporuecy GpyHkiionan Q1oxe OyTH BU3HAYCHUH 5K
0B &I ho- 22 (3)

ne Ch— BimHOMEHHA cepemHBOro uyacy U g mpoemeHoro B craHi Og3a mepion
peredeparii, 10 cepeuHi TPUBAIOCTI OO mepioay U .

IToBeninka mporiecy G{0) 3aIeKUTh Bif PYHKIIIT PO3MOIiTY 9acy 6e3BiIMOBHOI
po6Gotu cuctemu 0 (0). yHKIIis pO3MOIiNy 4acy , caMOCTIiHOro mposiBy BiamMosu P(G)
1 XapaKTepUCTHK, 110 BU3HAYAIOTh TEPMIHU MPOBEACHHS PEreHEpyruux (pakTopiB
(npoBeneHHs 3amo0KHUX MPOQPIIAKTUK MPU3HAYAETHCA 4YEpe3 BUNAIAKOBUN Hac —,
posnomizene 3a 3akoHoM (). Omke, Big mux QYHKINNA 3amekaTh i CepeaHi
tpuBaocTi U i 0 o(Q F]). BBakaemo, 1m0 mepioa pereHepailii MOYMHAETHCS B

MOMEHT ITOBHOTO OHOBJICHHS CHCTEMH 1 B IIEH K€ MOMEHT MPU3HAYAETHCS YepProBa
npodinaktuka. JlocmimpkyBanuii ¢gyHkiioHan (3) MOXKHa 3amucatv sSIK JpoOOBO-
THIAHUNA QyHKITIOHAT BUTY -

‘0 O K hh 2 (3)

Skmo npouec G(0), MO ONKCYE €BONIOLIIO CTaHIB CUCTEMH B Yaci, ImpuiimMae
KiHIIeBe Oe3JliY 3HA4YEeHb 1 € PEereHepyrUor, To (YHKIIIOHAN, SKHH XapaKTepus3ye
SKICTh POOOTH CHCTEMH, Ma€ BHJ JIpPoOOBO-JiHIMHOrO (yHKIIOHaNa (4) BIIHOCHO
dyHKIi posmoxiny uacy Ge3BiamoBHOI poGotu U(0), byHKuil posmominy uacy
camocTiiftHoro mposiBy BigMoBd @®(¢) i ¢yl posmominy "(a), mo Bu3HayYae
NEePIOIMYHICTH TPOBEICHHS MOTEPEIKYBATBLHUX MPO(PITAKTHK.

V Bupasi (4) ¢ymkuis O0(@ U, &) i 6(Q U, () MaWOTh CEHC YMOBHHX
MaTeMaTHYHUX OYiKYBaHb 32 YMOBH BUKOHAHHS TOil {, =) —= ) —= 0}. Ctpareriro
BIIHOBJICHHSI TIpale€3aTHOCTI ClILCHKOTOCIOAAPCHKUX MAIlIMH CJ1J 3aKjiajaTd Ha
piBHI (hOpMYBaHHSI CUCTEMH yIpaBiiHHA. BaxnBoro nmpoOaeMoro TakoX € po3MoALT
GyHKIH MK MPOEKTHOIO Ta OpPraHi3alliiHOl MiJICHCTeMaMH, 3-3a 4YOTO YacTHHA
byHKIINA 3 ympaBiaiHHSA (HAmpUKIaA, BU3HAYCHHsS TEPMIHIB peasizailii, po3IMmoail
PECYpCIB) 3aMINAIOTHCS MPEPOTaTUBOIO MEHTPY, M0 HE 3aBkau ePpeKkTuBHO. [laHuit
TUTl CTPYKTYPU JOIUIBHO 3aCTOCOBYBATH Y BEIUKHX CHCTEMaxX BiJHOBJICHHS
Mpare31aTHOCTI CIIIbChKOTOCTIONAPCHKUX MAITMH, YMOBH peati3allii SKuX He MOBHICTIO
BU3HAauYeHl. TakMM YMHOM, y YHUCTOMY BUIJISAII JKOAHA 3 ICHYIOUUX CTPYKTYp HE €
171ealTbHOIO.

Hexaii Bu3HaueHO 3arajgbHUN 0OCAT POOIT 3a KOMIUIEKCHOIO CHCTEMOIO
BIJIHOBJICHHSI TIPAIlE3/IaTHOCTI CUIbCHKOTOCTIONAPCHKUX MAIWH, Ha IiJICTaBl SIKOTO
po3pobiisiemo Tpadik poOiT. Y 3aranpbHOMYy BUTJISIAI Takui rpadik Moxe OyTu
peACTaBICHUN Y BUTTISI CUCTEMHU, CKIIAAETHCS 3 00’ €KTIB TPhOX BHU/IIB.
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ByneMo BUKOPUCTOBYBATH TeOopeTHKO-TpadoBuii onuc cucrtemu: X = (Q, U, ¢),
ne Q — mHOkHHA BepiuH, U — MHOXKHHA pedep, € — BIAHOIICHHS IHITUACHTHOCTI, SKe
KOHOMY peOpy 3 U cTaBUTh y BIANOBIAHICTh NMapy BepiirH 3 Q:

ONTY (M4 A fAs MO x0)0ea NN ). (5)

@OyHk1ii OMUCYIOTh TOBEIIHKY €JIEMEHTIB CHUCTEMH 1 NPEICTaBISIIOTHCS
Habopom muOkHH: F=4 R, fs , me R=(Aj) IN | — ciMelicTBO AesIKuX 0a30BMX MHOKHH
A\ (curHaITiB, TPAEKTOPIH, peCypciB, TOOTO MHOKHH, Ha SKUX 3a0al0Thcs PyHKIIT), f—
MHOXHHA BCIX BIITBOPCHb

B. 6 °9Bb. 6h Q000 (6)
T00TO, (DYHKIIIH, IO BIATBOPIOIOTH TIEBHI 3aBIaHHS peajli3arii KOMIUIEKCHOI CUCTEMHU
BIIHOBJICHHSI TIPAIE€3AaTHOCTI CUIHCHKOTOCIOAAPChKUX MamuH. [le moB’s3aHo 3
BUTPATOIO PeCypciB. Y IIbOMY BHMAAKy HEOOX1/IHO BPaXxOBYBaTH 3B’ 513KH, 00YMOBIICHI
HasIBHICTIO 0OMEKEHb TUITY

« QB.0h o. (7)
7€ Uk - JIMIT pecypciB, BUAUICHUHA s pearizaiii k-oi QyHKIT, | k — CIIOKUBaHHS
pecypciB s peanizaiii GyHKIii fx.

Takum ymHOM, rpadik poOIT — L€ CTPYKTypa, BEPIIMH SKOi MOCTaBIEHO Yy
BIJIMOBIJIHICTh (PYHKIII1, a peOpaM — 6a3ucH1 HAOOpH, Ha SIKUX 111 MHOKWHU BU3HAYECHI.
Koxna BepiMHa XapakTepU3YEThCS OOCSTOM CIOKMBAaHHX PECypcCiB, YacoMm
BUKOHAHHS CBOiX (PYHKIIIH, a KOXHE peOpo MOXKE XapaKTepU3yBaTHUCS, HANIPUKIIA],
IPOITYCKHOIO 3IaTHICTIO.

st moOynoBu €PEeKTUBHOI CHCTEMH YIIPABJIIHHS HEOOXIHO ONTHUMI3yBaTH
posnoain ¢yukmid f mo By3nax cuctemMu Q. B skocti minpoBoi (yHKINT Mojemi
o3IOy (PYHKIIHN MO By3/1aX MOKHA B3SITH OJIMH 3 TaKMX (PYHKITIOHAJIIB!

* MiHIMIi3aIlisi CyMapHUX BUTPAT HA BUKOHAHHS 3aB/IaHb;

* MiHIMI3all[isl CyMapHOTO Yacy BUKOHAHHS 3aB/IaHb;

* MiHIMI3allisl MAKCUMaJILHOTO Yacy BUPIILICHHS 3aB/IaHb.

B 3anexHocTi Bil OCOOJMBOCTEH YIpaBIiHHSA KOMIUIEKCHOI CHCTEMOIO
BIJIHOBJICHHSI TIPAIE3/IaTHOCTI  CUIbCHKOTOCIOJAPCHKUX MAllWH, IIJIOYHCEIbHA
onTHMi3alllifHa MOJENb PO3MOAUTY OKPEMHUX 3aBJlaHb KOMILIEKCHOI CHCTEMH
BIJIHOBJICHHSI ~ TPAlE3/IaTHOCTI  CUIbCHKOTOCIOJAPChKUX  MAllMH 1O  BYy3JIaM
KOMITOHY€TbCS 3 HaBEACHUX LITLOBUX (YHKIINA 1 oOMexeHb. g QopmyBaHHs
CTparerii BiIHOBJIEHHS MPAIe3aTHOCT] CUTbCHKOTOCIIOIAPCHKUX MAIINH 1 MO0yI0BU
e(eKTUBHOT CTPYKTYpH YIPaBIIHHA KOMIUICKCHOIO CHCTEMOIO  BiJHOBJICHHS
Mpare3JaTHOCTI CUIbCHKOTOCIIOMAPCHKUX MAIIMH HEOOX1HO BUIUIUTH B TPYMH
€JIEMEHTH HaWOLIBII CUIIBHO OB’ s3aH1 MK COOO0 1 OJHOYACHO CIA0KO IMOB’sA3aHi 3
IHITUMU eJIeMEeHTaMH. Taki TPy Ha3uBalOTh KOMITJIEKCaMU POOIT.

BucHoBok. Po3riasiHyra Momenb € ONTUMI3alliifHOIO 3aJadyero 1 J03BOJIE
00’eIHATH  CTPYKTYpHI  €JIE€MEHTH  KOMIUIEKCHOI ~ CHUCTEMU  BIJTHOBJICHHS
Ipane3gaTHOCTI CUTBCHKOTOCIIONAPCHKUX MAIllUH Y TPYMH, ONTHMAIbHI 3 TOYKH
MIHIMI3alli MIXIPYHOBUX 3B’A3KiB. B miACyMKy 00’€IHYIOTHCS JBa HUXKHIX PIBHI
1€papXi4HOi KOMILIEKCHO1 CHUCTEMH B1THOBJICHHS npane3aaTHoOCTI
CIJTbCHKOTOCTIONAPCHKUX MAIlIMH, Ha 4YO0JIi KOXXHOTO 3 SKHX CTOITh CHCTEMa, IO
ynpaBiig€ PyHKIIIOHYBAHHIM KOMIUIEKCY.
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