B MiHicTepcTBO OCBITU i HayKun YKpaiHu
bbbyt
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W KJOWIE POLSKA AKADEMIA NAUK

ODDZIAL W LUBLINIE

Kuis — 2018



BBK40.7
VK 631.17+62-52-631.3

30ipauk Te3 gomoBiged VI-i  MbikHapogHoi HaykoBoi  KOH(epeHIii
«IHHOBaIIIIHE 3a0e3MeueHHs] BUPOOHUIITBA opraHiuHoi nmpoaykiii B AITK» B pamkax
pobotn XXX MuikHapogHoi arpomnpoMucioBoi  BuctaBku «AI'PO  2018»
(06-09 wuyepBus 2018 poky) / HamioHandpHMI yHIBepCHUTET OiopecypciB i
npupoaokopuctyBanHs Ykpainu. Kuis. 2018. 79 c.

B 30ipHuKy mpencTaBieHi Te3W JOMOBiJIeHd BYEHHX, HAYKOBIIIB, HAayKOBO-
MeJIaroT1YHUX MPAIiBHUKIB, HAYKOBUX CIIBPOOITHHUKIB, acCIHIPaHTIB 1 JOKTOPAHTIB
yuyacHukiB VI-i MixxHapogHoi HaykoBoi koHpepeHIlli «IHHOBalliliHe 3a0e3nedeHHs
BUPOOHUIITBA opraHiyHoil poaykiii B AIIK, B IKux po3risgaloThCs HUHIIIHINA CTaH
Ta NUIIXU PO3BUTKY arpapHoi rasy3l €KOHOMIKM YKpaiHu, HaJIHHOCTI TEXHIYHHUX
CUCTEM, TEXHOJIOTIM 1 TEXHIKM I1HXEHepil, YJOCKOHAJEHHS Ta HOBI PO3POOKH
TEXHOJIOTTYHUX MPOLECIB, TEXHIYHUX 3aCO0IB.

OPI'AHIBAIIIMHUM KOMITET:
Ioamynnin L1 — 2on06a, 0.c.2.H., npo@., akademix HAAH, HYBill Yxpainu.
Omuenawko B.B. — sacmynnux 2onogu, o.c.e.n., npog., HYbBill Yxpainu.
Henryl;{Sobpzuk — 3ACMYNHUK 20108U, 0.M.H., npogh., oupexmop [Ipedcmasnuymea [lonvbcokoi akademii HayK 6
uesi.

Muxaiinosuy A.M. — x.m.u., npogh., HYBIll Ykpainu.

Pyxcuno 3.B. — x.m.u., ooy., HYBill YVkpainu.

Boumwox /I.T'. — 0.m.1., npogh., unen-xop. HAAH, HYbBill Yxpainu, YAIY.

Kpasuyk B.1. — 0.m.n., npog., unen-xop. HAAH, THY « YxpHIIIIBT im. Jleonioa Iloeopinozoy.
Cmpymuncokuii B. b. — 0.m.u., npogh., HTYY «KIIlI imeni leops Cikopcbkocoy.
Bouamrwok B.JI. — 0.m.1., npogp., HYbBIll Yrpainu.

Honiwyx B. I1. — 0.m.n., npog., HTY.

Twenxo T.JI. — x.n.u., npop., 1Y « HMIL] «Aepooceimay.

Hioyp B.A. — 0.m.H., npop., TIJATY.

3axapuyk O. B. —0.e.n., c.n.c., HHL] «IAE».

Arvo Leola — dokmop inocenepii, doyenm, Ecmoncokuii ynisepcumem npupoOHUYUX HAYK.
Joseiikin B.C. — 0.m.n., npogh., HYBill Ykpainu.

Eugeniusz Krasowski — 0.m.nu., npog., akademix KAH, [lonvcoka akademisn nayk Bioodinenns ¢ Jliobnini.
Boiimoe B.A. — 0.m.u., npogh., XHTYCI im. [lempa Bacunenxa.

Mamuka Benashvili — k.m.x., doy., cirbcbroeocnooapcwruii ynisepcumem I py3ii.
Bacunvesa H.K. — 0.e.h., npog., JIJAEY.

Popescu Simion — 0.m.u., npog., Tpancineeancokuii ynisepcumem bpawesa (Pymynis,).
Valentin Vladut — o.m.u., npo., ynieepcumem «Ilonimexnixa» 6 bByxapecmi (Pymynis).
I'yo3s O.€. — 0.e.H., npogh., [epacasHuii yHieepcumem meiekoOMyHIiKayitl.

Viadimir Gorobet — x.m.H., doy., Oepocaguuii acpapHuii yHieepcumem Monoosu.
Anickesuu JI.B. — 0.m.u., npogh., HYbBill Ykpainu.

A¢pmanodinany E.I. — 0.m.n., npogh., HYBill Yrpainu.

Bepezosuit M.I'. — k.m.n., ooy., HYbBill Yxpainu.

Boiinanoeuu O.B. — x.m.n., doy., HYBIll Ykpainu.

Hasuoenko O.1. — 0.m.u., npogh., HYbBIll Ykpainu.

Pozoscoxuii IJ1. — k.m.u., c.n.c., HVBIll Yxpainu.

Tecnwk B.B. — 0.c.e.n., npogp., HYBill Yxpainu.

@puwes C.I'. — 0.m.u., npo., BII HYFill Yrpainu « HATI».

© HVYHBill Ykpainu, 2018.
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V]IK 658.3.1
SOWING AREA IN SYSTEM OF SEEDING MACHINES

Valery D. Voytyuk
National University of Life and Environmental Sciences of Ukraine
techserv_chair@twin.nauu.kiev.ua

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 $ 315.7 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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V]IK 658.3.1
BUTPATH ITAJIMBA HA MIDKHAPOJITHUX ABTONEPEBE3EHHAX

C. 1. bonoapes, K.m.n., 0ouenm
Hayionanvruii ynisepcumem 6iopecypcis i npupoookopucmysanus Ykpainu
bondarevgall@meta.ua

3 MeToI0 IJIaHYyBaHHS MIKHAPOJIHUX aBTONEPEBE3CHb Ta PO3PAXYHKY 00cCATy 1
BapTOCTI NalMBa 3a peilc, Oyau MpOBEAEHI aHAMITHUYHI 1 EKCHEepUMEHTaNbHI
JOCHIIKEHHS 3 BU3HAYEHHS BUTPAT NaJIMBA.

[TpuitHATHI TEOPETUUHO-EKCTIEPUMEHTALHUN X1 JOCTIHKEHB, CYyTh SIKOTO
ajanraiis MaTeMaTUYyHOTO QJIrOPUTMY JIO PeE3yJbTaTiB  eKCIEePUMEHTaIbHUX
JOCJIIDKEHb BUTPAT TajnBa.

BpaxoByroun oOMexeHHS BBO3y MajMBa B KpaiHU MPOXOKEHHS MapIIpyTy,
00’eMy CTaHJAPTHOrO 0aKy, TEXHOJOTIYHOTO MIHIMAJIBHOTO 00’€My MajiuBa B Oaxy,
BHU3HAYaJId YMOBH 3allpaBKH B 3aJI€KHOCTI BiJl BAPTOCTI NaJIKMBA MO KpaiHAM.

OcHOBHa MeTa I1€¢ BHUKOHATH 3allpaBKy TaKUM YHHOM, 00 MaKCHMalbHO
BUKOPHUCTATH MaJIbHE 3 MEHIIIOO I[1HOIO.

B po60Ti BU3Hau€HI YMOBU pO3MOALTY LIH HA NAJIUBO B KpaiHaX MPOXOKEHHS

MapIipyTy.

EE ™ I= Tepuropiia Tpbox KpaiH - Microsoft

@ TnaeWan | Beraska  Pa3MeTka cpaHvupl  Qopuynsl  JaHHble  PeUeHIMpoBaHue  Bug
= °$ Beipesate Calibri 1 AN == B =/ Neperoc Tekcra OBuwii
=3 KonwposaTe ™

BUE'E”“? T Xlxg 4| @ drA- E == 45 G osvepnums unovecuts suentpe = | S8 - o 000 | %9 5%

Bydpep oBmera Wpner Bhipastinsanme Yucno
A9 - fe | Yrpaina
A B C

PozpaxyHOK BATPAT KOLUTIB NPM BMKOHaHHI MiXHapogHMX Ymoeu poznoginy uiH no
aEToMObiNbHWUX NepeEeseHb Ha MapLIPyTax TepUTopiielo kpaiHax*(HaTicHiTh | Nnepeiigite Ha

i TPBOX KpaiH CTOPIHKY po3paxyHKis)

2 Ha<H6<HG;
Ba3oBa niHiiiHa HopMa BUTPaTH

2 |manuea, n/100 km > s>,

s [ woparyow o< o> Lsi npu 0> Ko
CnopapxeHa maca

5 |Hanienpu4eny, ToH Lol o> Lo npu <L

6 |Maca saHTamy, ToH L= Hs<I. npu I ,>11,;
MiHiManbHUi TeXHoNOrHHWIA

7 |sanac nanuea e baky, n Lo =L np O=I

8 Hasea kpaiHmn BigcTaHe no kpaiHax, Km LiiHa nanbHoro no KpaiHax, rpH./n

9 |YkpaiHa 280 19

10 [Binopyes 100 16,12

11 |Pocia 417 14,3

Puc. 1. Burnsg BikHa TOJIOBHOI CTOPIHKM MPOTPaMH 3 BUXIJTHUMU JaHUMU 3
BU3HAYCHHS BUTPAT MaJIMBA 32 KPUTEPIEM MaKCUMAJIbHOI BUTPATH 00’ €My IajuBa 3a
MIHIMAJIBHOIO IIHOIO.

BuxigHUMH TaHUMH TPUIAHATO: BUTPATH IMajuBa Ha OJUH KUJIOMETp MpoOiry,
BIICTAaHb 1O KpaiHamM MPOXO/KEHHS Mapuipyty, o0’eM 0aky, MIHIMAJIbHHUM
TEXHOJIOTIYHUI 3amac mnajnuBa B Oaky. JlocmimkeHHAMH nependadyeHo MPOBEICHHSA
AHAMITUYHUX JOCHIPKEHb 3 PO3paxyHKy BHTpAaT KOWITIB Ha MIKHAPOIHUX
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MEPEBE3CHHAX MO0 TEPUTOPIi TPHOX 1 YOTUPHOX KpaiHax 3a MOXKJIMBUMH YMOBaMH
pO3MOLTY IiHY ManuBa. OTpuMaHi pe3yJabTaTH Oyiau 0OpoOsIeHl 1 BHECEHI y BUTJIAII
AITOPUTMY y KOMIT t0TepHy niporpamy Microsoft Excel, 3aranpHuit BUTIIS TOTOBHOT
CTOpiHKM TIOKa3aHo Ha puc. 1.

[TopiBHSIHHS pe3yJbTATIB AHANITHYHUX Ta E€KCIEPUMEHTAIBHUX JOCHIKCHB
MoKa3ajao, IO aJcKBAaTHICT, MaTEeMaTH4YHOI Mojeil BiamoBigae Maibke 98%
pe3ynbTaTaM eKCIIepUMEHTaIbHUX BUIIPOOYBaHb.

YK 631.372

I'OJIOBHI ITAPAMETPH TUITAZKY
MOBIJIBHUX EHEPTETUYHUX 3ACOBIB

I'. B. IllkapiecvKuil, K.m.H., 00ueHm
Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmyseanus Ykpainu
techserv_chair@twin.nauu.kiev.ua

PedopmyBanHs arponmpoMHUCIOBOTO KOMIUIEKCY YKpaiHM MiJHIMAe HU3KY
mpo0JsieM, OB’ sI3aHUX 3 3a0e3MeUeHHSIM e€(heKTUBHOCTI POOOTH TOCIOAAPCTB Pi3HUX
po3MipiB 1 popm 3emiiekopucTyBaHHA. BupimeHHs nux npoOieM 0O0yMOBIIOETHCS
psigoM 4yuHHUKIB. OJHMM 3 OCHOBHHMX Ce€pell HUX € 3a0e3MeYeHICTh
BUCOKOE(DEKTUBHUMH MOOUTbHUMH eHepreTudHuMu 3acobamu (ME3), sxi moBunHI
OyTu nependayeHi TUTOPO3MIPHUM PSIIOM.

Sx BimoMo nOOyaOBa THUHOPO3MIPHOTO pSAY IPYHTYETbCS Ha TOJIOBHUX
napameTpax, sSKi [OBUHHI HaiOLIbII [OBHO XapaKTepus3yBaTH TEXHIYHI,
eKCIUTyaTallliHl 1 TEXHOJIOTIYHI MOXJIMBOCTI BHpPOOY 1 BOJIOAITH OUIBIIOO
CTaOUIBHICTIO, HIXK TONOMIXHI TapaMeTPH.

Meroro AocnipkeHb € OOIpYHTYBAaHHS IMEPEJiKy TOJIOBHUX MapameTpiB s
XapaKTePUCTHKU TUIIOPO3MIPHOTO PsiIy MOOUTBHUX €HEPreTUYHHX 3aco0iB
CLIBCHKOTOCTIOAAPCHKOTO MPU3HAYCHHS.

BcranoBneno, mo icCHye IIOHaliMEHIIE TPH MIIXOAU OO0 OOIPYHTYBAHHS
tunopo3MipHux psaiB ME3: 3a HOMIHaNBbHUM TIATOBUM 3YyCHUISIM; 32 HMOTY)KHICTIO
BCTAHOBJICHOI'O JBUTYHA; 32 PIYHUM 3aBaHTaXEHHsSIM. BIINOBIIHO A0 LIbOIO MOXKHA
BUJUINTA TPU TOJIOBHUX NApaMeTpH, 3a SIKUMU ICHYBaJU CIpoOM OOIPYHTYBaHHS
TUIIOPO3MIPHUX Psi/IiB, a caMe: HOMIHQJIbHE TATOBE 3YCHIUIS; MOTYXHICTb
BCTaHOBJICHOTO JBUT'YHA Ta piuHE 3aBaHTakeHHsA. Ha3BaHl mapameTpu po3pi3HEHI
OCKUJIbKH 1X OOTpYHTYBaHHS BEJIOCHh 3 OTJISy Ha Pi3HI MpoOJieMH, sSKi HEOOX1JTHO
Oyno BupimuTH. BukmageHi oOCTaBHHM YCKIIaTHIOIOTh 3aCTOCYBAaHHS EKOHOMIYHO
JAOUUTPHUX MIAXOAIB IOAO MPOEKTYBAaHHS, BHUTOTOBIEHHS 1 3a0e3MedYeHHs
€(eKTUBHOTO BHUKOPUCTAHHS €HEpro3acoOiB, 10 CHOHYKJIO 10 MOIIYKY 1HIIMX, a0o
J0JJaTKOBUX TOJIOBHUX napaMmeTpiB TUTST noOyn0Bu OJTHO-, abo
OaraTomnapaMeTpUYHOIO TUIIOPO3IMIPHOTO PSly MOOUIBHUX €HEPTeTUYHUX 3aC001B.
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JlochikeHHsT MPOBOJWINCH NUISIXOM aHali3y BIUIMBOBOCTI JOCTIIKYBaHUX
nmapaMeTpiB Ha XapaKTepUCTHKU EHepro3aco0iB Ta iX CTaOLIBHOCTI B MeXax
MOJKJIMBUX KJIACIB TUIIOPO3MIPHOTO PSLY.

B pesyapTari mpoBeAeHUX  JOCTIKEHb  IM0JI0  OOIpYHTYBaHHS  Ta
BJIOCKOHAQJICHHS ~ THUIOPO3MIPHOTO  pSAy MOOUIBHMX €HEPreTHYHUX  3aco0iB
CLIBCHKOTOCIIOAAPCHKOIO MPU3HAYEHHS BCTAHOBJIEHO, IO 3 METOI0 3a0€3IEYEHHS
HANOLIBIIOI 1HPOPMATUBHOCTI MPO MOOUIBHI €HEPreTU4H1 3aco0u, siKka BMIILEHA B
TOJIOBHMX TapaMeTpax iX THUIIOPO3MIPHOTO psAay OCTaHHIM Moxe OyTH
IpelncTaBiIeHU K OararomapaMeTpUYHUM, TOJOBHUMHU TIapaMeTpaMu SKOTO
JOUUIBHO TPUHHATH HOMIHAJIbHE TITOBE 3YCHIUISA, MOTYKHICTh BCTaHOBJIEHOTO
JIBUTYHA Ta PiBEHb YHIBEPCaJIbHOCTI.

Ha3Bani mapamerpu naayTh ysBYy PO TATOBI MOKJIMBOCTI €Hepro3acoly, Horo
EHEePreTUYHUHN MOTEHIIIA 1 HasIBHICTh TEXHIYHUX 3aC001B JIJIA iX peari3alii.

TakuM YHWHOM THUIOPO3MIPHUNA P MOOUIBHUX E€HEpPreTMYHuX 3aco0iB
CLIIBCHKOTOCTIOAPCHKOTO MPU3HAUYEHHS 3 IOCTATHHOIO 1HPOPMATUBHICTIO MOXKE OyTH
OaraTomapaMeTpUYHUM, TOJOBHUMH TIapaMeTpaMH SKOTO JOUIIBHO MPHHHATU
HOMIHAJIbHE TSATOBE 3YCWJUIS, MOTYXHICTh BCTAHOBJICHOTO JIBUTYHAa Ta pIBEHb
YHIBEpPCAIBbHOCTI.

OCHOBHMM HampsMOM TMONANBIIUX JOCTIPKEHb 3 JaHOTO THTaHHSA €
OOTpYHTYBaHHs BJIaCHE OararonapamMeTpUyHOTO THIOPO3MIPHOTO psAIy MOOUIBHUX
E€HEePreTUYHUX 3aC001B CLILCHKOTOCIIOAAPCHKOTO MPU3HAYCHHS.

VIIK 621.926.4

PI3UKO-MEXAHIYHI BJIACTUBOCTI 3BEPHOBUX KOMIIOHEHTIB
JJIAA ITPUT'OTYBAHHA KOMBIKOPMIB

0. 0. 3abonromwvko, K.m.H., 00UeHmM
Hayionanvnuii ynisepcumem biopecypcis i npupoooxkopucmyeants Ykpainu
zabolotco@nubip.edu.ua

[TutanHs  migBUOIeHHS  ©(PEKTUBHOCTI  BUKOPHCTAHHS Ta  3HIDKCHHS
€HEeProMICTKOCTI TEXHOJIOTIYHOTO 00JIaIHAHHS /IS NTepepOOKH 36pHOBHX MaTepialiiB
Ha Cy4aCHOMY €Tarli CTOiTh JOCHTh aKTyaJbHO, IO MOSICHIOETHCS THM, IO iCHYIOUI
TEXHIYHI 3acO00M B)Ke MPAKTUYHO BHYEpIaIM CBOI MOMJIIMBOCTI 1 Tofamblua ix
MOJICpHi3allisl He MOIIbHA, a TMOMIYK 1 BTIJICHHS y BUPOOHHUIITBO HOBUX PIIlICHb
CTPUMYETHCS PSAAOM K 00’ €KTUBHUX, TaK 1 Cy0 €KTUBHUX (hakTopiB. OHUM 3 TaKUX
¢dakToOpiB € BiICYTHICTH, HEOOXITHUX JAHWX IMPO MEXaHIUHI BJIACTUBOCTI 3E€PHOBHX
MarepiaiiB, B TMepIIy Yepry, Mpo BIACTHBOCTI, 110 BHW3HAYAIOTh IMOKA3HUKH IX
MminHocTi. Cunmyuuit Marepian siBjsie coOOO0 BEIMKY CYKYMHICTh TBEPAMX YACTHHOK
MaJioro po3Mipy AOBUIbHINA HEMPaBMWIbHOI (hopMHu. SKIIO po3mipu TBEpANX YACTHHOK
Maji B MOPIBHSIHHI 3 XapaKTEpPHUM PO3MIPOM 3aBAaHHS (BHILyCKHOTO OTBOpY), TO
CUIIyYUl MaTepiall MOXKHA pO3MIAJATH SK CYLUIbHE CEpelOBHUIIE, IO BOJIOAIE
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NEBHUMHU BJIACTUBOCTSMH, 1 JUIsI ONHUCY ii MOBEIIHKM MOXXHA 3allydyaTd METOAU
MEXaHIKU CYUUIbHUX cepenoBuil. [Ipu TeopeTHYHUX MOCHIKEHHSX [JIsl OMHUCY
HAMPY>KEHOTO CTaHy CHUIy4Ooro Marepialy BUHUKAE€ HEOOXIAHICTh 3aCTOCYBaHHS
MPY>)KHUX BIJIACTUBOCTEN MaTepiany, Takux sK KoedimieHt IlyaccoHa 1 Moaynb
MPY>KHOCTI.

Pe3ynbTaTi A0CHIKEHD NMPYKHUX BIACTUBOCTEH JEIKUX CUITYYMX MaTepialiB
IIMPOKO TMpeAcTaBieHl B OyniBenbHIM MexaHimi. OpHak JaHUX Tpo MPYKHI
BJIACTMBOCTI KOHLIEHTPOBAaHMX KOPMIB B JITEpaTypHUX JKepejaX BHBUEHO He
JOCTAaTHBO.

VY nmaGopatopii Oyma po3po0OsieHa 1 BUTOTOBJIEHA JTAOOpAaTOpHA YCTAaHOBKA IS
Bu3HadYeHHsT Koedimienta Ilyaccona 1 Momymst TPYXKHOCTI, IO CKIIAJAETHCA 3
IITaTHBA 3 JBOMAa KPOHIITEHMHAMHM, INTOKA 3 MOPIIHEM 3 OJHOTO OOKY 1 IMJIOCKHM
ITaMIOM 3 iHImoro. Ha ogHOMy KpOHIITEHI BCTAHOBIICGHO HAIMpsIMHA JIJIS IIITOKA, HAa
IHIIOMY — 1HAMKATOp TmepemimieHHs. Jlnsg BusHadeHHs koedimienta Ilyaccona
nepenOayeHU €JacTUYHMM CTakaH, [UIsi BHU3HAYEHHS MOMYJsS MPYKHOCTI -
MeTasieBui. HaBaHTa)keHHsI CTBOproOBajacs 3a J0NMOMOTow Habopy rup. HeobximHo
Oynmo BuzHauuTu Koedimient IlyaccoHa 1 MOAyJb TPYKHOCTI HACTYyIMHUX
KOHIICHTPOBAHUX KOPMIB: MIIIEHUYHUX BUCIBOK, SUMIHHOI IEPTI 1 KOMOIKOpMY.

OTxe, 3a OTPUMAHUMHU 3HAYECHHSIMH OTpPUMAJU CEPEAHIN MOKa3HUK s
KOXHOTO BHJly KOHIIEHTPOBAHOTO KOopMy: koediuieHT Ilyaccona — st mieHUuYHuX
BHUCIBOK ckiaB v = 0,27; mist suminHoi aepti v = 0,26; mias kombikopmy v = 0,23;
MOJYJIb HPYKHOCTI — ISl IIIEHUYHUX BUCIBOK E = 1,454 Tla x10°, mis sumiHHOT
nepri - E = 4,290 Iax10°, ms kombikopmy - E = 7,198 ITax10°.

VJIK 621.37.39

OBPOBITOK BIBPOCUTHAJIA JIU3EJISI TA MOJEJIb BIPTYAJIBHOT'O
IPUJIAJTY MOTO PEAJIIBALIIL

O. B. Haomouiii, K.m.H., 0oyeHm
Hayionanvruii ynisepcumem oiopecypcis i npupoookopucmysanus Yxpainu
ludmylkatitova@gmail.com

OpHuM 3 HAMPSIMKIB Y PO3BUTKY MOOUTBHUX J1arHOCTHYHUX KOMIUIEKCIB JIJIs
ominku ctany J[B3 € omepaTuBHICTH 300py Ta JHOCTOBIPHICTH 1HGOpPMAIIII, a TAKOXK
3HIDKCHHSI BAPTOCTI arapaTHOTO O0JIaIHAHHS Ta MMPOTPaAMHOTO 3a0€3MeUeHHH.

[IpobGnemoro 3 3acTOCYBaHHS METOJMIB BIOpAIitHOTO aHai3y IMOJSATaE y
BIJICYTHOCTI JIOCUTh MPOCTUX Yy BHUKOPUCTAHHI Ta OOCIYyrOBYBaHHI CHUCTEM aHaTI3y
BIOpOAKyCTUUYHHUX CUTHAJIIB.

CydacHe ChOTOJICHHS IMKTY€E CBO1 HOBI IIpaBUJia Ta MiAXO0AU y BHOOpPI 3ac001B
JUISl IPOBEACHHS BIOPOAKYCTUUHHMX JOCHIKeHb. BUIBIIICTh TOCTIAHUKIB 1 YCTAaHOB
HE MAalOTh JIOCTaTHBhOI MaTepiajbHOl 3a0€3MeUeHOCTi, M0 NpuAdaTH JAOPOTHil
ocriorpad 4u aHai3aTop CIeKTpYy.
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BukopucranHas ajis MOJIETIOBaHHS MPOIECIB BIIOMUX CHCTEM MOJEITIOBAHHS
tuny LabVIEW un MATLAB Ttex He mo30aBieHo [uX HEAOJIKIB (BapTiCTh OJTHOTO
po6ouoro micis LabVIEW Ha ceoroani cranoButh 12009).

TakuM 4YWHOM, BHMHMKA€ 3ajadya pPO3pOOKM amaparypu [Jisi BUMIPIOBaHHS
napaMeTpiB BiOpallii He3alie’)kHa BiJ 3a7ad 1 BapTOCTI oOjagHaHHSA. TakuM YHMHOM
HapOAMJIACS] KOHIIETIIIIS BIpTyalbHUX MPUIIAIIB.

BipTyanbHuii BUMIpIOBaJIbHMN KOMILUIEKC CTBOPEHHM Ha OCHOBI 3BYKOBOI1
KapTl 3 YacTOTOr auckperm3arii 96 abo HaBith 192 k' BHKOpHCTOBYE ii SK
anajoro-iiudposuit  (ALII) 1 mudpo-ananorosuii (LIAII) mneperBoproBaui,
J03BOJISIIOYN ONU(pyBaTH aHAJIOTOBUIN CUTHAJ 1 MOTIM SKICHO HOTO npoaHamsyBaTH
Ta TPOBECTH Horo o0pobiTok. Ha kadenpi TexHIYHOrO cepBiCy 1 1HXKEHEPHOTO
meHemkmenTy iM. ML.IT. Momotenka HYBill Ykpainu 3po6iena crpoba po3poOutu
TaKUid BIPTyaldbHUM mpuiiag uis TU(GPOBOrOo OOpOOITKY CUTHAJIB OTPUMAHHUX BiA
3BYKOBOI Iu1atH (puc. 1).
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O6pobdirer BiGpocuriana CMO-31A ManiTpa KOMNOHEHTIE - X
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Puc. 1. I'onoBHe BikHO BipTyanbHoro npuiagay LIOC (DSP).

[Iporpama «Bipryanpanii mpwran mudpoBoro oOpobitky curaamiB (DSP)»
MpU3HAYeHa ISl 3aXOIUICHHS CUTHATY, 110 HAIIWAIIOB Ha BXiJ 3BYKOBOI IIJIaTH
KOMITHOTEpa, 00poOKku curHaimy 3 BuUKopucTaHHsM anroputmiB [1OC, i BuBeneHHS
00poOJIEHOTO CUTHAITY Yepe3 BUXiJl 3ByKOBOI IJIATH.

Jlnst  BUIINEHHS  CIEKTPY BIOPOaKyCTHYHOTO CHTHANy, SK TIPaBHIO
BUKOPUCTOBYETHCS IBHIKE TiepeTBopeHHs Pyp’e (LLUIID) (puc. 2).
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Puc. 2. Peanizamis oO0poOiTKy (OTpUMaHHS CHEKTPaJIbHOI IIiIBHOCTI,
GbinpTpalis).

B mporpami (yHKIIOHYIOTH 1 MOXYTb OYyTHM BHKOPHUCTaHI: (UIBTPp HUXKHIX
gactor (OHY) (LowPass) mepemae ckiamoBi B HIDKHBOMY J1alia30Hi 1 3MEHIIYE
CKJal0Bl BepxHiIX yacTtoT; (inbTp BepxHix yactoT (OBY) (HighPass) mepenae
CKJIaZIOBl B BEPXHHOMY Jlama3oHi 1 3MEHIIy€ CKJIaJO0Bl HIKHIX YacTOT; MOJOCOBI
¢ineTpu (I1D) (BandPass) mepenaroTh ckiamoBi, sIKi BiAMOBINAIOTH MEBHIM MOJOCI
gyacToT; pexekropuuit Gpinetp (3®) (BandReject) 3menIye ammmiTyau CKIagoBUX
MIEBHOI MOJIOCH (3aropoJI>KyBaJIbHHUI).
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Puc. 3. MoaentoBaHHsl CyMapHOTO CUTHAJY 3 T€HEpaTOpiB Ta iX 0OpOOITOK.
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3a MOMOMOTOI0 BIPTYaJIbHOTO TPHJIATy MOKHA CTBOPIOBATH 1 MOJETIOBATH
pi3H1 npornecu (puc. 3) BUKOPUCTOBYIOUM T€HEPATOPH, CYMaTOpH, MEPEMHOXKYyBaul
CHUTHAJIIB, TOIIIO.

[Iporpama He € 3aKiHYEHUM TMPOAYKTOM 1 11 (YHKIIOHAT TMOCTYIOBO
BIOCKOHAJFOETHCS 1 PO3MIUPSIETHCS (OMTUMI3YIOThCSI allTOPUTMH, CTBOPIOIOTHCS HOBI
00pOOHUKH, BUTIPABIISIOTHCS TOMUJIKH TOIIIO).

Takoxx y mporpami OpUCYTHI OOPOOHHMKH, IO JO3BOJISIOTH OIIHUTH PIBEHBb
CUTHAITy, YaCTOTY OCHOBHOI TapPMOHIKH, KOS(IIIEHT KOPEJIAIii TBOX CUTHAJIB TOIIO.
KosxeH kKoMImoHeHT-00pOOHUK Ma€ CBOIO BJIACHY MaHEeNb HAJIAIITYBaHb MTapaMeTpiB.

VK 338.432

OHIHKA 3ABE3INIEYEHOCTI ATPAPHOI'O IIIAITPUEMCTBA
EHEPTETUYHUMU PECYPCAMHU

O. B. Kaniniuenko, K.e.H., 0ouenm
Ilonmascwka depoicasna azpapHa akaoemisi
kalinichenko.oleksandr.v@gmail.com

CyuacHe BHUPOOHHITBO CUIBCHKOTOCIIOAAPCHKOI MPOAYKIT B  YKpaiHi
XapaKTepU3y€eThCs BUCOKUM piBHEM MexaHizalii BUpoOHMYMX mporueciB. Lle Bumarae
3ayyeHHS TEePEeBAKHO BHUEPIHHUX MaTepialbHUX Ta EHEPreTUYHUX PECypcCiB,
BapTICTh SIKMX TMOCTIHHO 30UIblIyeThcsa. Bkazana oOcraBuHa, B CBOIO 4epry,
notpedye po3poOKH HOBUX IMIAXOAIB A0 OILIHKH EHEPreTUYHUX pecypciB Ta
SHEPreTHYHUX MOTYKHOCTEH arpapHUX MiANPUEMCTB.

EneproedexkTuBHEe arpapHe TMIJANPUEMCTBO 1I€ OpraHizallisi BHPOOHHUIITBA
CLTBCBKOTOCTIONAPCHKOI  MPOAYKINi, 10 TIPYHTYEThCS HA  €HEpPro- Ta
pecypco30epirarounx, €KOJOTTYHOOE3MEeYHUX TEXHOJIOTISAX 13  3aCTOCYBaHHSIM
eHeproe(peKTUBHUX TEXHIYHUX 3aCO0I1B.

CykymHa  eHepreTHYHa TMOTYXXHICTh  XapaKTepU3ye  PO3BUTOK  PIBHS
NPOAYKTUBHHX CHIL

EnepreTnuny moTy>KHICTh arpapHOro MiJIPUEMCTBA CKIIAAlOTh PI3HOMAaHITHI
CWJIOB1 MaIlIMHU (€HEPTOMAIITHH ).

Bxazani pecypcu arpapHoro MIAIPHEMCTBA CKIATA€ CYKyIHA TOTYXHICTh
eHepreTUYHUX 3ac00iB y KumoBatax (kBT) abo mxoymsax (/x), 1110 BUKOPUCTOBYETHCS
B arpapHoMy MiANPUEMCTBI. BUKOpPUCTaHHA EHEPreTUYHUX PECypCiB €
[IJIECIPSIMOBAaHUM Ta TIEBHUM YHWHOM OpPraHi30BaHMM Il JOCSATHEHHS IiJIeH
arpapHoro MiaAnpueMcTBa. lle MOTYXKHOCTI JBUTYHIB TpPaKTOpPiB, KOMOAalHIB,
CaMOXIJTHUX MaIllMH, aBTOMOO1UTIB, CTAallIOHAPHUX Ta 1HIIUX JABUTYHIB, €JIEKTPUYHUX
JBUTYHIB, €JIEKTPOYCTAaHOBOK.

[Ipu po3paxyHKy €HEpreTHYHOI TOTY)KHOCTI arpapHOro IMiJNpHEMCTBA HE
BPaxOBYIOTb  TOTY)KHOCTI ~ MEXaHIYHMX  JIBUTYHIB, 10  OOCIYrOBYIOThH
€JIEKTPOTEHEPATOPH.
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CyKynHY €HepreTHUHY MOTY>KHICTh BU3HAYAIOTh 32 (OPMYJIOIO:

Elle = E; + Eex + (Exx — Ev), (1)
ne: EIl, — cykynHa eHepreTHyHa MOTYKHICTh arpapHoro mianpuemcrsa, KBt (Jx);

E, — MOTY>XHICTh ABUTYHIB BHYTPIIIHHOTO 3ropsiHHs, KBT (J]x);

E¢; — MOTY)KHICTB eeKTpoaABHryHiB, KBT (JIk);

E;: — mOTyXHICTh MalIMH Ta OOJIaJHAHHS IS MEXaHi3alii 1 aBToMaTh3allii
TEXHOJIOTTYHHX mporieciB, KBT (JIk);

E\x — TOTY)KHOCTI MeXaHIYHUX ABUTYHIB, KBT (k).

Pazom 13 cwnoBuMM MammHaMu  (€HEPrOMallMHAMH) B arpapHOMY
HIANPUEMCTBI  BUKOPHUCTOBYETHCA IIIMM KOMIUIEKC pOOOYMX MAIlIMH Pi3HOTO
(GYHKIIIOHATBHOTO TMpHU3HAYeHHsS. TOMy BaXJIMBE 3HAUYEHHS MAa€ BCTAHOBJICHHS 1
JOTPUMAaHHS ONTHUMAJIbHUX MPONOPIIN MK €HEpreTHYHUMU 3aco0amMu Ta poOoYrMHU
MalTuHAMM.

70 — 80 % eHepreTMUHUX MOTYKHOCTEH arpapHHUX MIANPUEMCTB MPUIIA/Ia€ HA
MOO1UIBHI €HEepPreTUYH1 3aco0u: TPaKTOpH, aBTOMOOLIl Ta caMoxigHi komOaiHu. lle
MOB’5I3aHO 3 TEPUTOPIATBHOIO PO30CEPEIKEHOCTIO, 10 MPU3BOAUTH JO 3HAYHOIO
00csTy MepeBe3eHb BAHTAXKIB Ta MPOOITiB TPAHCIIOPTY Y HE3aBAaHTAXKEHOMY CTaH1 IIPU
Horo moBepHeHH1. HaliMeHIIly yacTKy 3aiiMarOTh JIBUTYHU KOMOAMHIB Ta CAMOX1THUX
mamuH — 10 — 15 %.

EnexTporocnogapcTBo B arpapHOMYy HIANPUEMCTBI BKIIIOYa€e TpaHChopMaTopu
Ta TpaHchOpPMATOPHI MiJCTaHIII], JIHIT eIeKTpoInepenad BHYTPIIIHIOCIOIaPCHKOTO
MpPU3HAYEHHS, TNPWIAAN  EJICKTPOKUBIICHHS, €JICKTPOMOTOPH, YCTaTKyBaHHS
KyJIbTYPHO-TIOOYTOBOTO MPU3HAYCHHSI.

Bukopucranss cucteMu CUIOBHX MaIvH (€HEPrOMAIINH) Ta pOOOYNX MaITuH
B arpapHoOMy MIANPUEMCTBI 3YMOBIIOE HEOOXITHICTh ypaxyBaHHS Taly3eBOi
CTPYKTYpH BHUPOOHHUITBA Ta IPYHTOBO-KIIMAaTHYHUX YMOB ¥ reorpadiyHUX 30H
Vkpainu. lle cnpuse NOBHOMY BHKOPUCTAHHIO MPUPOJHOIO 1 BUPOOHUYOTO
MOTEHIlIAJTy arpapHOTo MAMPUEMCTBA Ta MiIBUIIIEHHIO MPOYKTUBHOCTI TTpalil.

[ToTeHmian eHepro30epeKeHHs] arpapHoro MiANPUEMCTBA — 1€  CYKYITHICTh
MOTEHIIMHUX MOKJIMBOCTEH MIANMPUEMCTBA IIOJI0 €KOHOMIi €Heprii, pecypciB Ta
3aco0iB, HEOOXITHUX JJIA peaiizamii IUX MOXJIMBOCTEM 3 ypaxyBaHHSM pPIBHS
crieln(piKM EHEProCroXUBaHHSI Yy CLIBCHBKOMY TOCIOJAPCTBI, OOYMOBJIEHOTO
3Iy4eHHSIM 3eMyli Ta OI0JOriyHUX OO0’€KTIB JO BUPOOHUIITBA, 3aJIEKHICTIO
BUPOOHUIITBA B MPUPOJHO-KIIMATUYHUX YMOB 1 IOTO CE€30HHICTIO, OpraHizaiiiHo-
€KOHOMIYHOIO CKJIQ/IHICTIO BEJICHHS TaTy3eH.

Jo MOKAa3HUKIB, 10 XapaKTepU3yIOTh 3a0€e3MeUYeHICTh
CUIbCHKOTOCTIOAAPCHKOTO  BUPOOHMIITBA Ta poOOUYOl CHUJIM  E€HEPreTUYHHMU
pecypcaMu,  BIIHOCATH:  €HEpPro3ade3leueHICTh, EHEepProo30pOEHICTh  Mparll,
€JIEKTP03a0e3MeUEHICTh, €IEKTPOO30POEHICTh Mpalll.

EneprozabesnedeHicTh BHU3HAYAETHCS K  BIJHOIICHHS 3arajbHOi CyMH
EHEePreTUYHUX TMOTYKHOCTEM arpapHoOro MiANPUEMCTBA J0 BIJAMOBIAHOTO PO3MIPY
3eMeJIbHOI1 IO (CUTbChKOTOCTIONAPCHKUX YT1/1b, P @00 MOCIBHOT TUIOIIII):

EP =
cy
ne: EP;5 — eHeprosadesnedenictsb, kBt/ra (JIx/ra);

(2)
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EIl; — cykyImHa eHepreTHYHa MOTYXHICTh, KBT (J]X);

ITJI. y — mona cIbCbKOrOCMOAapChKUX YI1/1b, Ta.

Eneproo30poeHicTh Mpailli BU3HAYAETHCS SK BIAHOIICHHS 3arajibHOI CyMHU
EHEePreTUYHUX TMOTYKHOCTEH arpapHoro IiJNPUEMCTBA JO CEepPeaHbOOOIIIKOBOT
YUCEJILHOCTI MPalliBHUKIB, 3aHATUX B CUILCHKOTOCIIOAPCHhKOMY BUPOOHUIITBI:

EII
EP__ = < 3
030 qHC_O ( )

ne: EPyss — eneprooszopoenicts npartii, KBt/oco0y (Ix/0co0y);

EIl, — cyKkynHa eHepreTU4Ha MOTYKHICTh, KBT (J]X);

UlIl,, — cepenHhOOOTIKOBA YHCENIBbHICTh MPAIlIBHUKIB MiAIPUEMCTBA, 3aHATUX
y CLIBCBKOTOCIIOAAPChKOMY BUPOOHUIITBI, OC10.

Enextpozabe3neueHicTh BU3HAYAETHCS K BIIHOLICHHS 3arajJbHUX BUTPAT
€JIEKTPOEHEPT1i arpapHOro MiANPUEMCTBA JI0 TUIOIII CUIBChKOTOCTIOAPCHKUX YT1/1b:

EJL = 1311 , (4)
ey

ne: EJl,6 — enexTpo3abesnedeHictb, KBT-roj./ra;

EJI; — cykymnH1 BUTpaTH eJeKTpoeHeprii, KBT-ros.;

[1J]¢y — myoma ciIbChKOrocnoapChbKUX Yrisib, Ta.

EnexTpoo30poeHicTh  TIpalli ~ BU3HAYAETHCA  3arajbHUMU  BUTpaTamMu
€JIEKTPOCHEPrii, CIOXKHUTOI Ha BHUPOOHWYI IUII B CUIBCHBKOMY TOCIOAAPCTBI, 3
pO3paxyHKy Ha OJHOTO CEpEeIHBOOOIIKOBOTO TMpAaIliBHUKA, 3alHITOTO
CLIbCHKOTOCTIOAAPCHKOMY BHPOOHHUIITBI a00 BUTpaueHUl poOoumii yac (Jrox.-7aHi,
JIIOA.-TO/L.):

EJI
Bl = (5)

ne: EJlys — enexTpoo30poenicTs npati, KBT-roa./oco0y;

EJI; — cykynHi BUTpatu enekrpoeneprii, KBT-roa.;

UIl,, — cepenHbOOOIIKOBA  YUCENBHICTh MPAIliBHUKIB, 3alHIATUX y
CLITBCHKOTOCTIOIAPCHKOMY BUPOOHUIITBI, OCI0.

JUia  XapakTepuUCTUKH PIBHA  3a0€3MEUYEHOCTI  CLIBCHKOTOCIOJAPCHKOrO
BUPOOHMIITBA Ta POOOYOi CHIIM EHEPreTUYHHUMH MOTYXHOCTSIMU PO3PaxOBYIOTh:
030pO€EHICT, POOOYOi CHJIM MEXaHI30BAHOKO TATOH, MAaITMHOO30pPOEHICTh, PIBEHb
MeXaHi3allii npaili, piBeHb eJeKTpudIKaIlii mpaiii.

O30poeHicTh  POO0OYOT CHUJIM  MEXaHI30BAHOI TSITOK BHU3HAYAETHCS  SIK
BIJIHOIIEHHSI CYMapHOI1 MOTY>KHOCTI MEXaHI30BaHOI TITM 1O CEPEeAHBbOOOIIKOBOI
YUCEBLHOCTI MPalliBHUKIB, 3aHATUX B CUILCHKOTOCIIOAAPCHKOMY BUPOOHUIITBI:

Mt
MT036:LIH ' (6)
c.0
ne.  MTos — 030pO€HICT,  pO0OYOi CHJIM  MEXaHI30BaHOK TArow, KBT/ocoly

(Ix/oco0y);

MT — cyMapHa MOTYKHICTh MeXaH130BaHOI Tsru, KBT (J]x);

UIl,, — cepenHbOOOTIKOBA  YHCENIBHICTh IpaIliBHUKIB, 3aMHATUX y
CLJICBKOTOCIIOIAPCHKOMY BUPOOHMIITBI, OCi0.

MamnHo030pO€HICTh BU3HAYAETHCS SK BIJHOUICHHS BapTOCTI CHIIOBUX Ta
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poOoYMX MAaIIMH arpapHOro MIANPHEMCTBA 0 CEPEAHHLOOOTIKOBOI UYHUCETBHOCTI
MpaIiBHUKIB, 3aMHATUX Y CUIBCHKOTOCIIOIAPCHhKOMY BUPOOHUIITBI:
_ Mt (7)

030 qHC.O !
ne: M5 — MammHO030pOEHICTD, TPH./0CO0Y;

MIII — BapTiCTh CUJIOBUX Ta pOOOYMX MAIWH, TPH.;

UIl,, — cepenHbOOOIIKOBAa  YUCENBHHICTh MPaIliBHUKIB, 3alHIATUX y
CLIIBCBKOTOCIIOIAPCHKOMY BUPOOHMIITBI, OCi0.

PiBeHp MexaHnizarlii mmpaiii BA3HA4Ya€ThCs K BITHOIIICHHS BUTPAT MEXaH130BaHOT
Tpaitli 10 3arajJbHUX BUTPAT Ipalli:

MIII

<L ®)

ne: Pyex — piBeHb MexaHi3arii npaiii, KoeirieHT;

[1yex — BUTpATH MEXaHI30BaHOI Mparti, JFO1.-TOI.;

I1, — 3arajgpHi BUTpATH Tparlli, JFOI.-TO/I.

PiBenp enexTpudikaliiii mpari BHU3HAYA€TbCS SK BITHOIICHHS BUTpaT IIparll,
BUKOHAHUX 13 3aCTOCYBaHHIM €JIEKTPOEHEPrii, 10 3arajibHUX BUTpAT IIparli:

Pen.n = < ! (9)

ne: Pepn — piBeHb enekTpudikalii npaiti, KoepIimieHT;

I1.; — BUTpaTH mpaili, BUKOHAHOI1 13 3aCTOCYBAHHSIM €JIEKTPOEHEPTii, JTI0/1.-TO/.;

[1, — 3aranapHi BUTpATH Tparlli, JEOI.-TO/I.

PiBeHp 3a0e3meueHOCTI €HEPreTUYHUMH PECYpCcaMu 3HAYHOIO MIpPOK0 BILUIMBAE
Ha EKOHOMIYHY €(EeKTHUBHICTh arpapHoro MianpueMcTBa. Tak, NMpu 30UIbIICHHI
€HEepProo30pOEHOCTI Mpalll 3pOCTa€ BPOXKANHICTh CLIBCHKOTOCIOIAPCHKUX KYJIBTYD,
M1BUILLY€ETHCS TPOAYKTUBHICTh TBApHH. [Ipu 1IOMy 3HIXKYIOThCSI BUPOOHHMYI BUTPATH
Ha OJIMHHUIIIO CLTHCHKOTOCTIOAAPCHKOT IPOIYKITIi.

[ligBumieHHs piBHSA eNeKTpUdiKallii arpapHoro MiANPHUEMCTBA CIpPHUSE
MIBUIIEHHIO KOMIUIEKCHOI MeXaHi3arlii Ta aBToMaTu3arlii ClIbChKOTOCIOAaPCHKOTO
BUPOOHMIITBA, 3MEHIICHHIO BHUTpPAT TMpalll ¥ MIIBUIIEHHIO 1i MTPOAYKTHUBHOCTI,
3HIDKCHHIO COOIBapTOCTI OJMHMII CLIHCHKOTOCIOAAPCHKOT MPOIYKIlii, CKOPOUYCHHIO
TEPMiHIB OKYITHOCTI JOJJATKOBUX BUTPAT HA €JIEKTpU]IKAILiFO.

TakuM YMHOM, 3allpONOHOBAHA METOAMKA JA€ MOKIUBICTb CTPYKTYPHO
OIIIHUTU 3a0€3IEeUCHICTh CUILCHKOTOCIOAAPCHKOT0 BUPOOHHUIITBA Ta POOOUYOI CHUIIH
EHEePreTUYHUMHU pecypcamMu, IO Ja€ 3MOTry MpH Po3poOIll eHepro3oepiraroyux
3aXOJ[IB BUSIBUTU HANOIIBII EHEPrOBUTPATHY JAHKY TEXHOJOTIYHUX TPOIIECIB
BUPOOHUIITBA CIIILCHKOTOCIIOAPCHKOT MPOTYKIIIi.
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VJIK 631.3

OPT'AHIBAIIA TPOBEJIEHHSA _
PEMOHTHO-OBCJYI'OBYIOYUX POBIT KOMBAUHIB

B. I. Menvnuk, k.e.n., oouenm
Hayionanvnuti ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu

novytskyy@nubip.edu.ua

PeMOHT ciIbChbKOTrOCIOIapChKOi TEXHIKM CKJIAJA€ TOHA/I MOJIOBUHY CYMapHOTO
o0cary peMoHTHO-oO0ciayroByrounx pobir (POP), skxi mpoBomsThcsi B yMOBax
arpapHUX MIANPUEMCTB, TOMY HE0OXijaHe Oe3nepepBHE YAOCKOHAJEHHS OpraHizarii
PEMOHTHOI CiIy)k0u. B ocTaHHI poKuM HayKOBO-JIOCJIJTHI OpraHizaiii CBOIO yBary
30CepeArIIA, TOJIOBHUM YWHOM, Ha TMUTAHHSIX TEXHOJIOTII Ta OpraHi3allii TeXHIYHOTO
obcnyroByBanHs Ta pemoHTy (TOP) mammu. Pazom 3 Tum, 6arato BaKIWBHUX 1
JOCUTh CKJIQJHUX MUTaHb Oprasizaiii poOIT PeMOHTHUX MaWCTEpPEeHb T'OCIOAAPCTB
3QIMIIAKOTECS  HE BHpIIEHUMU. OcoOMMBO 1€ CTOCYETHCS PEMOHTY TaKUX
OaraToomepaniiHUX MaIlluH, K 3€pPHO30MpABbHI Ta KOPMO30HpalbHI KOMOAaitHH,
dbepMchbKi KoMOaitHu (3aco0u SISl IPUTOTYBAaHHS 1 PO37aBaHHS KOPMIB).

B cwry Oaratbox mnpwumH Ta o0OcTtaBuH, Onm3bko 60-70% komOaiiHIB
EKCIUTYaTyIOThCS 32 MEKaMU BCTAHOBJICHUX TEPMiHIB €KCIUTyaTallil 1 MpeACTaBIsAIOTh
NeBHY HeOe3meKy sl 00CIyroByrOUOro nepcoHanty. Binomo, mo TeXHIYHMM CTaH
KoMOaliHa 3aJIeKUTh B1J] TEPMIHY HOro ekcIuryarariii, ToMy Jjisl 3a0e3MeYeHHs IKOCTI
BukoHaHHs POP Ta 3a0e3nedeHHs O€3MeKd MEpPCOHATy, HEOOXITHO MiATPUMYBATH
TEXHIYHUM CTaH KOMOAMHIB y BIAMOBIIHOCTI O HOPM TEXHIKU OE3IMEKH Ta OXOPOHH
npanl. [lig yac poOoTn KOMOANHIB y MOJBOBUX YMOBax YCYBalOTh MOIIKOKEHHS,
HECIIPABHOCTI, MPOBOJASTh TEXHIYHE OOCIYTOBYBAHHS Ta TEXHOJIOTIUHI PETYIIOBAHHS
CHEI1aJbHO MATOTOBIICHI CIFOCAPI-PEMOHTHHUKH.

OCHOBHMMHM NpPUYMHAMHU HE33J0BUIBHOTO TEXHIYHOIO CTaHy KOMOaWHIB €:
HU3bKa MPUCTOCOBAHICTh N0 NpoBeneHHd onepamid TOP; icToTHE BIOXHWICHHS
peXKUMIB pOOOTH MEXaHI3MIB Ta POOOYMX OpraHiB BHACTIOK HECBOEYACHOTO Ta
HesikicHoro npoBeneHHss POP; HemockoHamicTe MaTepiaibHO-TEXHIYHOI 0a3zu. Kpim
TOTrO, 3HaUYHAa YaCTHMHA OMepallil € HEeBIAMOBIIHUMH, CKJIAJHUMHU, TPYAOMICTKHUMHU.
AJte pa3oM 3 TUM, SIK TIOKa3y€e aHall3, JJIsl KOMOalHIB, K1 HAAXOIATh B €KCIUTyaTaIlito
B OCTaHHI POKH BIJCYTHS iH(OpMAIlisi IPO MPUCTOCOBAHICTh /10 HAJIArOKEHHS Ta
perymoBanb, TOP.

[Ipu BukoHanHi OaraThox omepariiii POP He noTpumyroThcsi HOpMU pOOIT Ta
npaBujia BUKOHAHHS TEXHOJIOTTYHHMX OTepalliid, MOpYyIIyIOTbCS YMOBH mpaili. Tomy,
Taki MpoOJieMu SIK 3HIKEHHs AKocTi mpoBeaeHHs POP, mominmeHHs yMOB mpaiii
CJIIOCApIB-PEMOHTHUKIB, 3MEHIICHHS PHU3WKY BUHUKHEHHS TpaBM, IIiJABUIICHHS
OPUCTOCOBAHOCTI a0 mpoBeaeHHs TOP, ycyHeHHS BIIMOB € aKTyaJlbHUMH.
Opranizanis €peKTUBHOIO MPOBEAEHHS TEXHIYHOTO OOCIYrOBYBaHHS Ta PEMOHTY
KOMOAaliHIB B YMOBAaX PEMOHTHUX MalCTE€pEHb arpapHUX MIANPUEMCTB € BaKIMBHUM
3aBJaHHSM, SIK€ B 3HAUYHIM Mipi 3aJI€KUTh BiJl YMOB POOOTH CIIFOCAPIB-PEMOHTHUKIB.
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VJIK 631.3

AHAJII3 METOAI NIIBUINEHHSA JTOBI'OBIYHOCTI
HAPAJIbHUKOBUX COIIHUKIB

C. €. Tapacenko, K.m.H., 00UeHm
Hayionanvruii ynisepcumem 6iopecypcis i npupoookopucmysanus Ykpainu

igor-kh@ukr.net

[IpyunHaMu MOMIKO)KEHb COIIHMKIB CIBaJIOK MOXYTh OYyTH iX 3HOIIYBaHHS
mij A€o TPyHTY abo aBapiiiHl MOLIKOKEHHS Yy BUIAAKY 3ITKHEHHS 31 CTOPOHHIMH
TBepAUMHU TMpeaMeraMud. OCHOBHOIO MPUYMHOKO BUXOJY 3 JIaAy COILIHHUKIB € iX
3HonryBaHHsA. OCOOJIMBO II€ XapaKTepHO JJI COLIHUKIB CIBAJIOK, SKI MPAIIOIOTh 32
TEXHOJIOTISIMH MIHIMaJIbHOTO OOpOOITKY TpPYHTY. B KOHCTPYKIISIX COIIHUKIB
BITYM3HSHUX CIBaJJOK B OCHOBHOMY BHKOPHCTOBYIOTHCS CEPEIHBO BYTJICIEBI
MaprasieBi ctaii Tuny ctaib 6517, Ilpu BiANOBIAHOMY TapTyBaHHI BOHU MOEAHYIOTh
B €c001 3HOCOCTIMKICTh 1 yapHy B’SI3KICTh, fIKa HEOOXiJHA PoOOYOMY OpraHy Hpu
panTOBUX JTUHAMIYHUX HAaBAHTAKEHHSX.

B po6Gori [1] npomnoHy€eThCs 3aCTOCYBaHHS MEPEPUBYACTOIO HATUIABICHHS JIJIS
(¢opMyBaHHS MpU 3HOLIYBaHHI 3y04acToi poOouoi moBepxHi. Take ne30 kpaiie
B3a€EMOJII€ 3 TPYHTOM, aji¢ B JIAHOMY BHUIMAJKy KOHTAKTHA B3a€MOJISl PO3TIISIHYTA JJIS
M1KOMyBaya IyKpo301paabHOI MAallIMHU 3 pOOOYHM OpraHOM JUCKOBOTO THUITY.

EdexTuBHUMU TIPOTH 3HOIIYBAaHHS 1 IEPEBIPEHUMH Ha TPAKTHUII €KCIUTyaTarlii
poOouUMX MalllMH € TEXHOJIOTIYHI METOJH, SIKI BKJIIOYAIOTh B ceO€ 3acTOCYBaHHS
PI3HHX MaTepialiB 1 TEXHOJOTIM MIJBUIIEHHS 3HOCOCTIMKOCTI MOBEPXOHb. AJe
poboUl OopraHu IPYHTOOOPOOHMX MAIIMH MarTh CBOK crenudiky excruryaTarii
BTpaTU poOOOTO3IaTHOCTI MpU 3HOUIYBaHHI, SIKI OOYMOBJIEHI 3MIHOIO T€OMETpii
pobodoi wactuHHM [2]. SIK mpaBmwio poOoya YacTWHA 3aliMa€ MO IUIOINII HE3HAYHY
MOBEPXHIO, alleé Jy>)KE€ CYTTEBO BIUIMBAE HA PoOOTO3AaTHICTb. TOMYy 3MII[HEHHS B
AKOCT1 TIIbKHM MIJBUIIEHHS (13MKO-MEXAHIYHUX BJIACTHUBOCTEW MaTepiayly MOBEpXHI
pobouoro oprany 6e3 ypaxyBaHHs OCOOJIMBOCTEH MOTro B3a€EMOJII 3 TEXHOJIOTIYHUM
cepenoBuieM € abo ManoedeKTMBHHM ab0 moTpedye 3acTOCyBaHHS  BHCOKO
3HOCOCTIMKHMX MaTepiaiB.

JIns miABUILEHHS JTOBTOBIYHOCTI COIIHHUKIB y BHUIJIAAI CTPLIYACTHUX Jiall B
po0oTi [3] mpornoHyeThes 1HAYKTUBHA HaruiaBka cmuiaBy ,,Copmaiit”. Bimomo, 1o
TBEpAl CIJIaBU HE 3aBXIU 33J0BUIBHO TPALIOIOTh B yMOBax JUHAMIYHUX
HaBaHTaXeHb. Tak, MIJBUIIMTH JIOBTOBIYHICTh IPYHTOOOPOOHUX pOOOYMX OpraHiB
MOXJIMBO TIpM HaHeCEeHH1 HaraBok ,,Pemit” ado ,KbX”. Hoi mepcnektuBu y
MIJBUINCHH] JIOBTOBIYHOCTI HapaJIbHUKOBUX COIIHHUKIB BIJKPUBAIOTh JIOKAJIbHI
METOJIM HAaHECEHHS 3MIIHIOIOYHMX HAIUIaBOK 3 METOI0 (POpPMYBaHHS MPHU 3HOIICHHI
BIMOBIAHUX (OPM pOOOUYHNX OBEPXOHb.

Crucok mitepaTypu
1. briesnrok O. B. JlocmipkeHHS TEXHOJIOTIi HaIUIaBJISHHS Jie3a JHCKOBOIO
KOIavya 3HOCOCTIMKMM MartepianoM MepeMiHHOi ToBUIMHM // BicHuk XapKiBCbKOTO
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JepKABHOTO TEXHIYHOTO YHIBEPCUTETY CLIbCHKOTO TrocmoaapcTBa. Xapkis. 2003.
Bun. 21. C. 394—398.

2. boiiko A. W., bamadyxa A. N. OcoOEHHOCTH TOBPEXKIACHUU M TMYTH
MOBBIIICHUS JIOJTOBEYHOCTH PabOYMX OPraHoOB MOYBOOOpabaThIBAIONIMX MarimH //
HaykoBuit Bichuk HartionansHoro arpapsoro yHiBepcutety. 2000. Bun. 33. C. 97—
101.

3. Tkaues B. H. Texuosorumueckue MeETOAbI IMOBBIIIEHUS JIOJTOBEYHOCTHU

AeTaneil M y3JOB CellbcKoXo3siiicTBeHHbIX MamuH // COopuHuk pabor HUHUTMA.
PoctoB-na-/lony. 1968. Beim. 13. C. 90—96.

VJIK 631.3.1
ROUTING THE ENGINE — THE SEAL OF ITS DURABILITY

Sergiy S. Karabinesh
National University of Life and Environmental Sciences of Ukraine
karabinioshss@ukr.net

Among the aggregates of cars the least durable is the engine. According to his
resource, the inter-repair lines of service of machines are determined. The
components of the engine have a different resource. The piston rings, pistons,
cylinders, valves, crankshaft crankshafts, its connecting rod and rods are the fastest.
These elements of the engine relate to the responsible assembly units of parts, to
eliminate the malfunction of which developed advanced technological processes.
During overturning of the engines, mutual tuning of the friction surfaces of parts is
reached, defects of repair are revealed and finally the mechanisms and knots are
regulated. Tests of engines are a control operation for assessing the quality of repairs.

In the process of manufacturing and restoration of parts of machines provide
certain geometry and physical and mechanical properties. However, they are not
always optimal for operating conditions. On the friction surfaces of parts after their
manufacture there are traces of mechanical processing in the form of projections of
different heights. As a result, the wear of parts after the assembly touches the surface
of the protrusions. The area of the actual contact of the rubbing surfaces is hundreds
and thousands of times smaller than the calculated areas. If such surfaces are loaded,
there will be significant specific pressures at the points of contact, which will lead to
local overloads, intense destruction and jamming. Friction and work of parts is very
affected by the roughness of the surfaces. With less roughness, the actual bearing
surface is larger. Working surfaces is less, the less their roughness. To prevent the
accidental destruction of friction surfaces, new or refurbished engines gradually load
in the initial period of their work. At the same time there is a process that increases
the resistance to the friction surfaces due to the increase in the area of actual contact
and the improvement of physical and mechanical properties. The process of
improving the quality of the friction surfaces of the conjugated parts in the initial
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period of their work is called spinning.

When deviating from such a shape in the cross section there is an oval or cut
that worsens the surface quality, as well as lengthen the process of spinning. In
addition, with oval or fissure, for example, piston rings, the gas passes, the blasting
and combustion of the oil layer occurs, bumps or increase in the work of the
conjugated parts, as well as increases in oil consumption. For lubrication of engines
in the period of spin the oil is recommended industrial 1-45 or 1-50 and a mixture of
diesel oils with industrial oils 1-12 or 1-20. For accelerated and full engine lubrication,
it is possible to add special additives consisting of surfactants to butter. Good results
gives a smear on the butter with sulfur additives (add 0,8-1,2%). Additives accelerate
the process of spin, improve the quality of surfaces of conjugated parts and reduce the
duration of the process in 2-5 and even 6-8 times. The deterioration of friction
surfaces is reduced by 1.2-1.5 times compared with the spin on oil without the
addition of sulfur. Routing and testing should only be performed with those
appliances, electrical ignition, etc., with which they will work in the process of
operation. Routing and testing modes of engines depend on their purpose and design.
They are fitted with appropriate technical requirements.

One of the main factors in increasing the durability of friction surfaces, and
accordingly the engine as a whole, is the development of new high-quality oils, which
must meet the following requirements: long service life; assistance in reducing the
coefficient of friction; increase of wear-resistance of surfaces and others.

In the majority of cases, the improvement of the operational properties of
lubricants occurs when the additives are added to them. With the help of additives try
to achieve such functional properties of friction surfaces, as anti-wear, anti-
squeezing, antifriction, anticorrosive and others. These properties of the surface of
the parts can cause the oil with additives due to the formation of special films.

Anti-wear and anti-extermination additives create adsorption, chemisorption
films and composite films of chemical compounds of metal additives on friction
surfaces.

The bases of compositions for anti-wear supplements are the chemical
elements P, S, CI. They form protective films of phosphates, sulphides and chlorides.
For anti-inflammatory additives, composite compounds that simultaneously contain S
and Cl are used. With the use of additives try to go through the synthesis of organic
substances, which contain at the same time P, S, Cl. The disadvantage of additives
based on P, S, Cl is their longevity and limitations on the temperature factor and the
specific pressure in the friction zone.
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YK 631.3.004

BASIC SIGNAL TRANSMISSION IN SYSTEM SYNTHESIS TECHNICAL
SUPPORT FOR EARLY DIAGNOSIS OF INTERNAL DISEASES
OF CATTLE

Valeriy D. Voytyuk, Ivan L. Rogovskii
National University of Life and Environmental Sciences of Ukraine
irogovskii@gmail.com

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
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least 8 information channels. Taking theoretical guidance regarding the exclusion of

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.

YK 541.13; 621.35

BUCOKOTEMITIEPATYPHUM TBEP);[OEJIEKTPOJIITI%I/II‘/JI I'EHEPATOP
KNCHIO BUCOKOI KOHIHEHTPAIIII

A. A. Tpou, k.m.H., oouenm, 3. B. Pyxcuno, K.m.H., 0oyenm,
A. B. Hosuubkuii, K.m.H., 00ueHm
Hayionanvruii ynisepcumem oiopecypcis i npupoookopucmysanus Ykpainu
igor-kh@ukr.net
M. @. Bozomonos, K.m.H., 00UueHm
Hayionanvnuii mexniunuu ynisepcumem Yxkpainu « Kuigcokuii nonimexniunut
incmumym imeni l12ops Cikopcbko2o»

Ha Bcix eranmax po3BHUTKY €JIEKTPOXiMil po3poOKa TEOPETUYHHUX YABIIEHb OyIa
TICHO TOB’S3aHa 13  BUPIMIEHHAM NHUTaHb MPAKTUYHOTO  BUKOPUCTAHHS
€JIEKTPOXIMIYHUX MPOLIECIB 1 SBUILL.

OnHMM 13 HampsSMKIB MPAKTHYHOTO BHKOPUCTAHHS JOCSITHEHb B 00JacTi
TEOPETUYHO1 €JICKTPOXIMIT € EJEKTPOXIMIUYHUN €JIEKTPOIi3 HEOOX1THMX KOMIIOHEHTIB
MaKCHMaJIbHOI KOHIIEHTpAIIii 13 cepeI0BHUII TOBIIHHOTO cKiamy [1].

Bucoka TOYHICTh €IEKTPOXIMIYHHUX METOIB aHaI3y BHU3HAYAETHCS THUM, IO
BOHHU 3aCHOBaH1 Ha JIy>)kK€ TOYHUX 3aKOHOMIPHOCTSX — 3akoHax Hepucra 1 dapanes.
OcraHHil 3aKO0H 1 TOKJIaJIEHO B OCHOBY TEOPIi €JICKTPOXIMIYHOTO €JIEKTPOII3Y.
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3anpornoHOBaHO TEXHIYHUN MPOEKT OTPUMAHHS KHCHIO BHCOKOI KOHIEHTpALi
(99,9%)  OesmocepenHbO 13  TMOBITPSA  METOJIOM  BHCOKOTEMIIEPATypPHOIO
€JIEKTPOXIMIYHOTO €JIEKTPOJII3y 3 BUKOPHUCTAHHSIM BHCOKOTEMIIEPATYPHUX TBEPIUX
€JICKTPOJTITIB.

[IpoekT mA03BOJISIE OTPUMYBAaTH MEIUYHO-YUCTHUH KHCEHb B HEOOXITHUX
KUTBKOCTAX,  Oe3rmocepeHbOo  Ipu  Moro  moTpebi,  3abesnedye  MOBHY
BHOYXOHEOE3MEUHICTh Ta HEe TOTpeOye B pa3i HEOOXITHOCTI 3aCO0IB HAKOTTUYEHHS Ta
MOJIaJIBIIOTO 30epeXEHHS OTPUMAHOT0 KUCHIO [2, 3].

Cdepu BKHUTKY.

Meouuna mexnika (MyHKTH IWIBUAKOI JOMOMOTH Ha mepudepii; poawibHi
OYIWHKHY 1 aKyIIepChKi MyHKTH; MOJIbOBA XIPYPris; MPUCTPOI I 00OpOOKH METUIHUX
1HCTPYMEHTIB; aBTOMATH ,,4UCTOTO MOBITPS’; MAIIMHU IBUJIKOI IOTTIOMOTH; MPUCTPOI
,,TIPCBbKE TOBITPSI”’; MPUCTPOT JIJIs1 KOHCEPBAIlii KPOB1 1 MEIMYHUX TpETapaTiB);

Bakyymna mexnika (TipelieH31dHI T0jJaBayl KHUCHIO; BaKyyMHI KHCHEBI
HarHiTaui; aacopOepu KUCHIO Y BAKYYMHHX MPUCTPOSIX);

Xapuosa npomucnogicms (30€peKEHHS Ta KOHCEpBAIlisl MPOAYKTIB, B TOMY
YUCJIl ~ BUHHO-TOPUIYAHMX  BHUpPOOIB; TNPUIOTYBAaHHS  KHCHEBUX  KOKTEWIIIB,
BUT'OTOBJICHHSI KUCHEBUX MOPCIB);

Enexmponna npomucnosicmes (OTpUMaHHS OCOOJIMBO YHMCTHX MareplajiB 1
PEYOBHUH; BiJ] TOMITYBaHHS KHUCHIO 0€3 MOPYIIEHHS TIEPMETHUYHOCTI 13 JIaMIl,
HAIPUKJIIA] 13 KIHECKOTIB);

Ananimuuna mexnika (CTIEKTpalibHI TPWIATU; €TAJIOHU Il TOBIPKHU
aHATITUYHUX TIPUIIAJIIB).

IlepeBaru:

BiacyTHIiCT, MEXaHIYHHMX YaCTHH,

MoJIMBICTh pOOOTH BiJl aBBTOHOMHOTO JIPKEpEJIa KUBJICHHS;

[IpocToTa excrryaraiiii Ta TEXHIYHOTO OOCITYyTrOBYBaHHS;

Mauni po3mipH 1 Bara;

Bucoka HamiiHICTb.

TexHiYHI XapaKTePUCTHKHU.

Hanpyra xuBnenns 220 B, 50 I'y,
Po6ounii ctpym 1,5-2A,
Yac Buxoay Ha poOOUHil pexKUM 20-30 xa.,
OTpuMyBaHu#l KUCEHB, % 00. 99,90,
[IpoayKTHUBHICTH 2-4 n/ron.,
Tuck 1o KMCHIO:
pob6ounii 1,6 aT™.,
MaKCHUMaJILHUM 3,0 aT™m.

CrinpHUM TPOEKT CHpusie po3poOIll HOBUX Ta BIOCKOHAJICHHIO 1CHYIOUYHUX
TEXHOJOTIM MEIWYHOrO0 Ta Xap4yoBOTO CEKTOPY, a TaKOX JO3BOJSIE CYTTEBO
po3mmput  chepu  BUKOPHUCTAHHS BHCOKOTEMIIEPATYPHOTO  EJIEKTPOXIMIYHOTO
METOJy ~ €NEKTPOJi3y 3 BHUKOPUCTAaHHSIM  BHCOKOTEMIIEPATYPHUX  TBEPIUX
€JIEKTPOJIITIB JJIsl OTPUMAHHS PEUOBUH BUCOKOUYUCTOI KOHIIEHTPAILII].
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VJIK 631.3

OBIPYHTYBAHHS CXEMH TA 3ACOBIB MEXAHI3AIIIT
BUPOIIYBAHHSA CA/UKAHIIB IVIOJOBUX KYJIBTYP HA I'PATAX

1. O. Yusrcuxos, K.m.H., 00yeHm

Taspiticokuii Oeparcasnuil acpomexHono2iuHull yHieepcumem, M. Menimononw
igor-kh@ukr.net

[amy3p po3cagHUIITBA TUIOJOBUX KYJIBTYp, SK OCHOBAa IPOMHCIIOBOTO
Ca/IiBHUIITBA MMOBUHHA 3a0e3meuyBaTH HOTO CepTU(PIKOBAHUM CaJIMBHUM MaTepiajoM
B HEOOXITHIM KUIBKOCTI Ui PEKOHCTPYKIIi ICHYIOUMX Ta 3aKjiaJlaHHsi HOBHUX
HAaCa/KCHb IJIOAOBUX KYJIbTYp. 3T1IHO PEECTPY BUPOOHUKIB CaAUBHOIO MaTepially B
VYkpaini, cranom Ha 2015 pik camkaHill TUIOJOBUX KYJBTYpP BHPOOJISIOTHCS
y 182 po3cagHUIBKUX TOCMOAAPCTBAX PI3HUX (POPM BIACHOCTI, MOTYXHICTh SIKUX
cTaHOBUTH 8680 THC. IIT. CaJKaHIIB Ha PIK, 1110 3a0e3neuye 3akiagands 3,5 THUC. ra
MOJIOJMX CaJiB Ha pik. 3a gaHuMmu [1], Ha chorojgHi B YKpaiHi Jyis 3akjiajaHHs
MOJIOIMX CaiB iICHY€ Ae(IIUT CaIuBHOrO Marepialy B KUIbKOCTI 3820 THC. mIT. Ha
pIK.

Opna 3 mpuuuH AePIUTY CAAUBHOTO Martepiaqy — BIJICYTHICTh HaJEXKHOI
MarepiadbHO-TeXHIYHOI 0a3u i HWOro BHUPOOHMIITBA, 30KpEMa HU3BKUN PIBEHb
MeXaHi3allii B pO3CaaHUIITBI, KU 3a 1aHuMu [2, 3] He niepeBuIye 8%.

[aTeHcudikalis ramy3i pO3CaJHUIITBA HUISIXOM 3MIHM CXEM CaJliHHS TpHU
3aKJIa/IaHH] TIEPIIOTO MOJIsl PO3CaTHUKA (32 PaXyHOK 301IbIIIEHHS TYCTOTH POCJIUH Ha
OJIMHUITIO TUTOIII) TaKOXX HE 3aBXKIW JIa€ IMO3UTUBHI 3MiHU [4], 0COOJIMBO y YacCTHHI
SIKOCT1 KIHIIEBOT MPOAYKIli po3cajlHUKa — BUXOAY Oa’KaHOTO BiJICOTKA CTaHAAPTHHUX
caJ{KaHIIIB 0€3 3HMKEHHS iX COPTHOCTI.

3BaXkalouu Ha O3HAYEHI NMPOoOJEMH € HEOOXIJIHICTh y MOILIYKY Ta ampooarii
HOBUX CXEM 3aKJIaJaHHs PO3CaTHUKA, YAOCKOHAJIIEHHI ICHYIOUHMX Ta PO3pPOOJICHHI
HOBHUX 3ac001B MeXaHi3alli JIJI1 BUPOIYBaHHS CaJMBHOIO MaTepiaiy.
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SIKIO po3rasAgaTH TEXHOJOTII0 BHUPOIILYBaHHS CaKaHIIB NpH (OpMYyBaHHI
mieny (IMTYyYHOro CMMOIOHTA TSN 1 MPUILETIH, 1110 Ha CTaJisX JOPOIIYyBaHHS Ta
(dopMyBaHHs HaOyBae O3HAK LICIUICHOTO Ca/KaHI) 3 NEpecapKyBaHHAM IIIIIETI,
BIJJOMA CX€Ma 3aKJIaJlaHHs MEPIIOro Mo po3cagHuKa 3 Mukpaaasam Big 70 1o 90 cm
(3aJ1e’KHO B1J1 TEPMiHY BUPOIIYBaHHS) 1 BIJICTAHHIO M1 TI/IIIENIaMH B psay Bia 15 1o
20 cmM [5].

Taka cxema pO3MIIIEHHS POCIUH € HaWOLIbII PO3MOBCIOKEHOIO 1
NEPEBIPEHOI0 ISl PI3HUX copTo- OiAMENHUX KOMOIHAIli, SK 3 TOYKH 30py
3a0e3neyeHHs] HEOOX1MHOT IUIOH[ JKMBJICGHHSA IIENU TaK 1 IHIIMX oOfepamii y
TEXHOJIOTIYHOMY TMpOLIECI BHUPOIIYBaHHS — CaAIHHAM [MIJIIEN, JOIJISAIOM 3a
POCIMHAMH Y MUKPSIIJIIX, BUKOITYBAHHSAM CaJ[PKAHI[IB Ta 1H.

BaxnmuBum ¢aktopom QopMyBaHHS Ta PO3BUTKY IIEMHA € CEPEIOBHIIE
3HAXO/KCHHsSI 11 KOpEHEeBOi 4YacTMHU — TIpyHT. Ha chorojHi BigoMi Ta MIUPOKO
PO3MOBCIO/IKEH] CTIOCOOU BUPOIIyBaHHS OBOYEBHX Ta ST1THUX KyJIbTYp Ha Tpsaax.

OcHOBHa nepeBara BUCAKEHHs pPOCJIIMHU Ha TPy MOPIBHSAHO 3 BUCAIKEHHSAM
y IPYHT, HaBITh MIATOTOBJICHUH, aJl€ SIKUH 3HaXOIUTHCS y IPUPOJHBOMY CKJIaJCHOMY
CTaHl — CTBOPEHHS OUIbLI CHPHUATIMBUX YMOB JUISl PO3BUTKY KOPEHEBOI CHUCTEMH.
30kpeMa, 3a TEBHUX YMOB MO’KHA 3MIHIOBAaTH HAaWBa)XJIUBINIY arpOHOMIYHY
XapaKTePUCTHKY TPYHTY — MOTO CTPYKTYPHHM CKJaJ, LUIIXOM YTBOPECHHS Iapy
IpYHTY (Tpsiau) 3 KoedillieHTOM CTPYKTypHOCTI y Mexax Bia 0,7 mo 0,8, npu sikoMmy
dbopMyeTbes onTUMaNbHUN (QpaKIIiHUN CKila] Me3oarperaris [6].

['psigy, sk map IpyHTY 31 IITYYHO CTBOPEHOIO CTPYKTYpPOIO MOKHA PO3IUIUTH
HAa [BI YaCTUHHM BIJHOCHO JEHHOI TOBEpPXHI — MiA3EMHY Ta HaA3EMHY, IS
dbopMyBaHHS SKUX MOXHA 3aCTOCYBAaTH PI13HU TUIM pOOOUYMX OPraHiB.

Ha pusky VYkpainu Bigomi KOMOIHOBaHI MamMHU 3  JCKUJIBKOMA
OJTHOOTEPALIMHUMHA POOOYUMHU OpraHaMu — TpsAIoyTBOproBadi (ABa (ppesepHUX
O0apabaHu 3 TOPU3OHTAJIBHOIO BICCIO OOEpTaHHS, Ha SKUX BCTAHOBJIEHI HOXKI1 Pi3HOT
dbopMH Ta pO3MIpIB, 1O OOEPTAIOTHCA Yy MPOTUIICKHY CTOPOHY OAMH OJHOMY), SIKI
YTBOPIOIOTh TPANlY 3a OAMH MPOXiJ (aKTUBHI IpAnoyTBoproBaui). HegomikoM Takux
arperaTiB € HEy3rOJDKEHICTh IIMPUHU 3axXBaTy A (GopMyBaHHA Tpsij M calKaHIl
IJIOJIOBUX KyJNbTYp (MalIMHU TUIBKMA IMiJI OBOYEBl KYJIbTYpU Ta TMOJYHHUIIO) Ta
BIJICYTHICTh B KOHCTPYKUII NPUCTPOIB [JIsl YKIAJaHHS KpPAIUIMHHOI CTPIYKH Ta
IUTIBKOYKJIaava sl (pOpMyBaHHSI 3aBEPIICHOL TPSIAN «IT1J] KIFOU» 32 OJIMH MPOXIJ.

['psigy TakoX MOXKHAa CTBOPUTH 3aCTOCOBYIOUM JIEKUIbKA IPOXO/IIB
OJTHOOTIEPALIMHUX MAaIINH, 3A1MCHIOIYHM CHOYaTKy CyLiIbHE (pe3epyBaHHS BCi€i
MOBEPXHI IPYHTY (IpyHTOOOpOOHa (pe3a 3 TOPU3OHTAIBHOIO ab0 BEPTHUKAIHHOIO
BiCCIO 00epTaHHs) 3 HACTYIHUM YyTBOPEHHSAM TpSAM LUIAXOM  IPOXOTY
IpAIOYTBOpIOBaYa 3 TMACMBHUMH pPOOOYMMH OpraHaMu  (JIamu—TIOJIMII +
VIIUTbHIOIOUMH KaToK). Taki macwBHI TpsSAOyTBOPIOBAaul 3a3BHYail OJTHOYACHO 3
omepariiero (HOpMyBaHHS TPSAIU TOJATKOBO YKJIQJAalOTh KpAIUIMHHY CTPIUKy Ta
YKPHUBAIOTh I'PALY MYJIbUyBaJIbHOIO IUIIBKOIO 200 arpoBoJIOKHOM. OCHOBHUI HEOJIIK
IpU YTBOPEHHI IpsiiM MacHUBHUM CIOCOOOM NOPIBHAHO 3 aKTUBHUM — MEHIIMM
KOE(IIIEHT CTPYKTYPHOCTI, SIKWM MO>XHa CTBOPUTU TPSI0YTBOPHOBaYE€M, OCOOJIUBO
Ha CYTJIMHKOBUX TPYHTaX.
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[HImMH NO3UTHBHUM e(EeKT Bl BUPOIIYBAaHHS CAKAHIIB HA TPsiii OUIKY€EThCS
y B3HUXEHHI EHEeProeEMHOCTI TIPOIECY BHMKOIYBAHHS CaJDKaHINB, 3a0e3NedyeHH]
JIOCTATHBOT'O PO3MYILIEHHS I'PYHTOBOI CKMOM Ta BIIJIVICHHI IPYHTOBHUX arperatiB BiJl
KOpeHIB 0e3 ix pylHyBaHHsA. [l 3a0e3medeHHs MX YMOB 3aCTOCYBaHHS TUIbKHU
omeparlii ppe3epyBanHs npu GopMyBaHHI MII3EMHOT YACTUHU I'PSAIU HE € JOCTATHIM.

[ToTpiben 0O0pOOITOK TIPYHTY 3HAPSAIAIM 3 OE3MOJUIIEBUMU POOOUYMMU
OpraHaMy — TITHOOKOPO3IMTYITyBAYEM.

HacTtynna TtexHojoriyHa ormepariss — cafiHHsS migmern. BpaxoByrouu, mio
TEXHOJIOTiSl BUPOIIYBaHHS CaJ/DKAHINIB Ha TpsAal Tmepeadadae  3acTOCYBaHHS
arpoBOJIOKHA, IO 3aKJIAJA€ThCS OJHOYACHO 3 YTBOPEHHSIM TpsAd, MEXaHi30BaHE
CaJIHHS TIIIeT MAllIMHAMH TPAIUIIIHHUX KOHCTPYKIIiH [7, 8] (kopoOUacHHI CONTHUK
+ JUCKOBUYW caawibHUN amapaT) HemoxiuBe. Ciia 3a3HauMTH, IO 4Yepes
MepeyiIbHEeHHs TPYHTOBOTO MIapy BiJl OOKOBUX CTIHOK KOPOOYACHOTO COIIIHUKA,
3aCTOCYBaHHS TaKUX KOHCTPYKIIIH HEMOXJIMBE HaBiTh 0€3 3acCTOCyBaHHS
arpoBOJIOKHA, TaK SK IEpeBard TPsAu Yy IIbOMY pasi 3BOJATHCS HaHIBEIb. Tomy
po3poOKa 3aco0iB MexaHi3alli A CaJiHHS Miamen (3epHITKOBUX Ta KiCTOYKOBHUX
KYJbTYpP) Ha TPSIAY 3aJUIIAETHCSA BIAKPUTUM MUTAHHAM. BapiaHTOM BUpILIEHHS L€l
npoOjeMu € po3poOKa CaaUIIBHOTO amnapaTy JIMCKPETHOIO MPUHUUILY All, SKHUM
31MCHIOBATUME BHMCAJKEHHS MIAIIEN 3a OJUH LHUKJI pyXy IUIyHXepa (yTBOPEHHS
MOCaJAKOBOIT KOMIPKH Ta 0€3M0CepeIHbO BUCAIHKEHHS POCIMHHM).

3 orAly Ha BUIIEO3HAYEHE, MIPOIOHYETHCS BUPOIILYBATH CaJXKaHIIl TJI0JI0BUX
KyJIbTYp IO TEXHOJOTIi 3 TepecajpKyBaHHAM MIAIICTT Ha Tpsaax 3 YKPUTTIM
arpoBOJIOKHOM Ta KPaluIMHHUM 3pOIICHHM 3a cxemoro 140x70x15-20 cwm.

st 3a0e3nedeHHs MexaHizaimii poOIT 3a TakOK TEXHOJIOTIEI HEOOX1IHO
HasIBHICTh TAKUX MAIIIMHU:

" TIUOOKOPO3IyIIyBaua — A GOpMyBaHHS MI3€MHOTO APy TPAJIH;

" KOMOIHOBAHOTO arperary 3 poOOYMM OpraHamu, siki 3A1HCHIOBATUMYTh
3a OJIMH MPOXI1J TaKi orneparii:

v\ yTBOpEHHS rpsiau (aKTUBHUMH POOOYMMH OpraHaMHu);

v\ yKIaJaHHs KPaIIMHHOI CTPIUKH;

v\ yKJIaJaHHs arpoBOJIOKHA (MYyJIbUyBaIbHOI ITIBKH);

v' caminds migmen (6akaHO B OJHOMY arperari 3 pobOYMMH OpraHaMu
MOTIEPETHBO 3a3HAYCHUX OTIEePalliid, y pa3l HEMOKIIUBOCTI — OKPEMUM arperaTtom);

" 3ac00y 3aXUCTy POCIMH-OONPUCKYBavya TYHEIBLHOTO THUITY;

" BUKOITYBaJbHOTO ILIyTA.

3acToCyBaHHSI arpoBOJIOKHA 3HIMae MOTpeOy B HEOOXITHOCTI MPOBEICHHS
MDKPSJTHOTO 00OpOOITKY. 3a TaKOK CXEMOI0 CaAiHHA (HOPMYETHCS Tpsija 3 BUCOTOIO
HaJ3eMHO1 YacTuHU He MeHi 20 cM Ta mupuHoto 1 M. Ha miit rpsial Ha Bijgcrani 15
CM BiJ KOXHOTO Kpar BUCA/KYIOThCS JiBa DPSIAM MIAIICN, BIACTAHb MK SKUMH
cranoButh 70 cMm. Hactymna rpsiga moBHHHA PO3TAIIOBYBATUCA TaKHUM YHWHOM, 11100
BIJICTAaHb MK BICSIMH JIBOX CYMDKHHX Tpsiji (TE€XHOJIOTIYHA rpsifa) mopiBHIoBana 1,4
M. Take posramryBaHHs 3a0e3neyuTh BiacTanb 0,4 M MDK KpasMu Tpsij, SKOi
JOCTaTHBO I TMPOXOJKEHHS PYUIiB  OLIBIIOCTI  yHIBEPCAIBHO-IIPOCAITHUX
TpakTOpiB TAroBoro kiacy Big 0,6 1o 1,4. IIpu npomy BijicTaHb MK KOKHUM PSIAKOM
nigmen cranoButume 70 cMm.
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Pyx arperaty mpu BHUKOMYBaHHI CaPKaHIIIB 3M1MCHIOBATUMETHCS TOHOBUM
CcrocoOOM 3 TOBEpPTaHHSAM Hazaj IIcis KOKHOro mpoxoay. Ilpum mpomy ckobOa
BUKOMYBAJILHOT'O TUIyTa, Npu IMpuHi 3axBaty 0,6 M MOBMHHA 3aryvOJIIOBATUCS Y
IPYHT TaKMM YHUHOM, 1100 BIJICTaHbh MIXK BICCIO PsIKa Ca/IPKAHI[IB Ta JIIBOIO YaCTHHOIO
ckoOu 1o xoay pyxy aopiBHioBana 0,3 m. [lmyr moBuHeH OyTu 00Js1aHaHUI
BHUPIBHIOBAYEM MMOBEPXHI IPYHTY JIJIs1 HACTYITHUX MPOXO/IIB.

Ak BapiaHT TexHOJIOTIT 0e3 TmepecajKyBaHHsS IS MOXJIMBA CXeMa
BUPOIIIYBAaHHSI Ca/PKAHIIIB HA TPsaxX 3a Takoro camoro cxemoro 140x70x15-20 cm —y
pa3i BUCIBY KaJiOpOBaHHMX KICTOYOK CEPeNHbOi (Ppakilii 3 MakcuMaabHOIO (OiIbIIe
90%) cxoxictio, Ta 140x70x8...10 cM — mpH MOCIBI KICTOUYOK 3 MEHIIKUM BiJICOTKOM
CXOOCTI (3 HAaCTyMHHMM MpopiaKyBaHHAM). CKiaa MallMH 332 TaKOK TEXHOJIOTIEIO
3QJIMIIAETBCS HE3MIHHUM, OKpIM 3aMiHM y KOMOIHOBaHOMY arperari po0o4oro
OpraHy Juisl omeparii cafiHHsS Mifmen Ha poOouMil opraH JJis omepanii BHCIBY
kicrouok. Ilomanmeini JOCHKEHHS TiepedadaroTbesl Yy JBOX HampsMKax —
arpOHOMIYHOMY Ta TEXHIYHOMY.

ATrpOHOMIYHUHM HAampsM BKIIOYA€ 3aKJIAJaHHA JOCTIAY MO BHUBUEHHIO TaKHX
MUTaHb: HMMUX (OUIBII 3arylIeHUX) CXEM CaJIHHS; TEMIIEpaTypu IPYHTOBOTO IIapy
I1J] arpoOBOJIOKHOM MiJi Yac Bereralii; 3MIHU KOE(IIEHTY CTPYKTYPHOCTI IPYHTY Y
TIPSl Y 9aci M yac 3aCTOCYBAaHHSI KPAIJIMHHOTO 3POIICHHS; PO3MIIICHHS KOPEHEBO1
CUCTeMH WIenH y Tpsiai Ta iHmuX (akTtopis. [lepir Kpoku MO BUBUYEHHIO TEXHOJIOTI]
3pob6iieni. Ha 6a3i Bupo6uudoro nomirony HJ/II 3pomryBanoro cagiaunrea TIATY —
TOB «Arpo-®eHnikc» MeniTonoasChKOro paiiony 3amopizbkoi 00JacTi 3aKiIafeHO
MepIn BapiaHTU JOCIITY 13 OUIBII 3aryII€HOI0 BiJl MPOMOHOBAHOI CXEMH CAJIHHS —
110x20x9 cMm (puc. 1).

Puc. 1. 3aranpuuii Bursia rpsaau 3 kionoBumu miamenu BCII-2: a) migmena
BUWJTyY€HA 3 TPSU Yepe3 7 AHIB MICHs CaaiHHs; 0) Ipsiia il arpOBOJIOKHO.

[Tpu hbopmyBaHHI TPAIN 3aCTOCOBYBAIKCS MAITMHU, SIKI HAsIBHI HA JJaHWUHW 9ac y
rocrofapcTBi 1e ¢pesa rpyHTo00poOHA «Bomet» (puc. 2, a) Ta KOMOIHOBaHWMIA
arperaT y CKJaji IMacHMBHOTO TPSAIOYTBOPIOBaYA + yKJajadya KpParIMHHOI CTPIYKH +
yKjazaya arpoBOJIOKHA + TPHUCTPOIO [UIsl YTBOPEHHS OTBOPIB y arpoBOJIOKHI
(puc. 2,0).

24



«Innosauiiine 3abesneuenns eupobrnuumea opeaniunoi npodyxuii 6 AJIK»

Puc. 2. 3aranpauii Burisan Mamiit s yrBopeHss rpsaa y TOB «Arpo-Denikey»
MeniTononasChKOoro paiioHy 3amopizbkoi o0siacti: a) ¢pe3a IpyHTOOOpPOOHA;
0) KOMOIHOBAaHMI TPSAOYTBOPIOBAY MACUBHUM.

CaninHg migmien BiAOyBanocs Bpy4YHY. Y SKOCTI CaJUBHOIO MaTepiainy
BUKOPUCTOBYBAJIKCS KJIOHOBI MIJMIENH KICTOYKOBUX KYJBTYP, OTPUMAaHI 3E€JIECHHUM
xwuiroBanasaM (BCJI-2).

[lomanpil TOCHIKEHHS B TEXHIYHOMY HaIpsiMi MOJSATalOTh Yy MPOBEACHHI
HayKOBO-JIOCIIIHUX POOIT MO OOIPYHTYBAaHHIO MapaMeTpiB Ta PEXKUMIB POOOTH
po0OoYMX OpraHiB MallvH, 33JITHUX Y peati3allii crnoco0y BUPOIIYBAHHS CaKaHIIIB
Ha TpsJiax.
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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.

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).
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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 lIdared apples, that it based
on different resistance to mechanical damage (Shampion is susceptible to damage,
and lIdared 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:

e V, =387 m st (13.9 km ht) — all vehicle speed reach on gravel in the
orchard, no vibrating fruit observed,

e V, =549 ms! (19.8 km h) — average speed on gravel and tarmac, that
single fruits vibrating on top layer of bin,

e V,=17.27 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
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color difference. In this system, L* is the lightness factor; a* and b* are the
chromaticity coordinates (Good, 2002).

o L* (lightness) axis — 0 is black; 100 is white.

o a* (red-green) axis — positive values are red; negative values are green; 0
Is neutral.

o 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 ldared apples over the range of shelf-life. Positive
linear regression (b* = 47.76 + 0.59 d), slope, and correlation coefficient (R = 0.63)
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
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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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VJIK 631.3

3ACTOCYBAHHS BIBPOTEXHOJIOI'IA ¥ ITPONECAX 3bEPIT’TAHHA
CLJIbCBhKOI'OCHOJJAPCHKOI MPOJYKIIIT

L II. Ilanamapuyk, 0.m.H., npoghecop
Hayionanvruii ynisepcumem oiopecypcis i npupoookopucmysanus Ykpainu
C. B. Kwpues, k.m.n., npogpecop, B. O. Bepxonanyeea, x.m.Hn.
Taspiticokuii Oeparcashuil acpomexHoNo2iuHull yHigepcumem, M. Menimonono

30epekeHHsl Ta palliOHabHE BUKOPHCTAHHSA BCHOTO BUPOIICHOIO BPOXKAKO -
OJlHa 3 OCHOBHHX 3ajJad JepxaBu. Y 3B'S3KYy CE30HHICTIO CLIbCHKOTOCIOAAPCHKOTO
BUPOOHUIITBA BUHUKAE HEOOX1IHICTh 30€epiraHHs ClIbChKOTOCIOAaPChKUX MPOAYKTIB
JUISL 1X BUKOPUCTAHHS Ha Pi3HI MOTPEOU MPOTATOM POKY 1 OlJIbIIIE.

30epeKeHICTh 3€pHA JO MWOro peanmisaiii — JJOCUTh CKJIaJHE 3aBJaHHS,
0COOJIMBO B OCTaHHI POKH, KOJM OUIBUIICTh CIIBIOCIIBUPOOHMKIB 30€piraloTb MOro
OesnocepeHbO B TocmojmapcTBi. TpyaHomyi B opranizamii 30epiraHHs 3epHa
3YMOBIIIOIOTHCSI 1OTO (h1310JIOTITYHUMH Ta O10XIMIYHUMHU BJIACTUBOCTSIMHU. B 3epHi, sk
1 B OyIp-IKOMY >KMBOMY OpraHi3mi, MOCTIHHO NPOTIKAIOTh CKJIaJHI Ol0XIMIYHI
MPOIIECH, IHTEHCUBHICTh SIKMX 3aJI€KUTh Bl YMOB HAaBKOJHUIIHBOIO CEPEIOBUINA —
BOJIOTOCTI, TEMIIEpaTypH, aeparlii.

Bukopucranns BiOpaiiiHUX KOJUBaHb Y TEXHOJIOTISIX 3yMOBJICHE MOTpedaMu
MIABUILEHHS IHTEHCUBHOCTI, ITOJIIIIEHHS IKICHUX ITIOKA3HUKIB, a B JEIKUX BUIMAIKaX
1 MOJKJTMBICTIO peasti3allii TEXHOJOTIYHUX MPOIIECIB.

OpnHuM 3 HAUOLTBIT PO3MOBCIOKEHUX Ta €PEKTUBHUX 3aC001B IHTEHCHU(IKAITIT
O3HAYEHUX MPOIIECIB € BUKOPUCTAHHS BiOpalliitHOro mojsi. BHacIioK BILTMBY TaKOToO
TEXHOJIOTIYHOTO (DaKTOpPY Ma€ MiClle 1HTCHCUBHUM SK LHUPKYJISIIAHUM, TaK 1
BIJIHOCHUHM pyX YacTOK MPOAYKIli B poOOYiil KaMepl MO Hall pI3HOMAHITHUM Ta SIK
3aBr'OJIHO CKJIAJHUM TPAEKTOPISIM, 110 3yMOBIIIOE€ ONTUMAaIbHI YMOBH JIJISI 3/{1CHEHHS
TEII0- Ta MacooOMiny [1, 2, 3]. KpiM Toro, MOKJIHBICTh PETyJIFOBaHHS IapaMeTpiB
Bi1Opallii B IIMPOKUX ME¥Kax J03BOJISIE€ BIUIUBATH K HA 3HAYHI 00'€MH MPOYKIIii, TakK 1
Ha Jy’Ke JOKali30BaHl ii 00J1acTI.

29



3biprux me3 donoeideii VI-i Minapoonoi naykoeoi Kongepenuii

Bbarato po3po0ok TEXHONOTIYHOTO 3aCTOCYBaHHS KOJIMBAHb MOSICHIOIOTHCS 1X
JOIIIBLHICTIO 1 €KOHOMIYHICTIO. MoO)KHA cKa3aTH, 10 €(PEeKTUBHICTh BUKOPUCTAHHS
BiOpaliiii y 6araTb0X BUIAJKaX MOB'sA3aHa 31 CBOEPITHUM IIPOSIBOM 3aKOHIB MEXaHIKH
B YMOBax BiOpalliifHOTO BIUIMBY Ha Pi3HI MEXaHIYH1 CUCTEMH.

VY BiOpamiiiHoMy TIOJi 34Y€IUICHHS MIDK YacTKaMH TEXHOJIOTIYHOI Macu
MOCHA0MIOETHCS, 110 MPU3BOJUTH JI0 BUHUKHEHHS B  CHCTEMI  CTaHIB
MICEBAO3PIKEHHS 1 TICEBAOTEKY4OCTi. Takuil cTaH 0OpOOIIOBAHOTO CepeoBHIIA
XapaKTEPU3y€ThCSI CTBOPEHHSM  CHOPHUSTIUBUX YMOB K 17 €(EKTUBHOTO
MepeMIlTyBaHHSI MacH 3a PaxyHOK 301JIbIICHHS TUIONI KOHTAKTHOI B3a€MOJIIi, TaK i
JUTSL 3HIDKEHHS BUTPAT Ha MEPEMIIIIEHHST MaTepiaay BHACTIAOK 3MEHIIICHHS BETUYHHH
BHYTPIIIHBOTO TEPTS, IO pPEaT3yeThcsl y Tpolecax 30epiraHHsS NpPU JOTOMO3I
BiOpoMainH 6apabaHHOTO Ta KOHBEEPHOTO THUIIIB [4, 5, 6].

[lo pocArHeHHI BEIWYMHU TPUCKOPEHHS CHJIOBOTO TIOJS  PIBHOTO
MPUCKOPEHHIO BUTBHOTO MAIHHS CHOCTEPIra€ThCs HAMO1IBII MOBHA YKJIaJKa YacTOK
MPOJIYKLIi? 0 YCHIIIHO BUKOPUCTOBYETHCS B IMpoOLlecax YIIIJIbHEHHS 1 (JOpMyBaHHS
TEeXHOJOTri4HOi Macu. llojmanpiie MiABUINEHHS NPUCKOPEHHS CHUJIOBOTO TIOJIS
3YMOBIIIOE TIEPEXiJ BiJl CTAHy MCEBIO3PIKEHHSI 10 MICEBJOKUITIHHSA MacHu MPOAYKIIIi,
[0 XapaKTepU3yeThCsl 3HAYHUM 3OUIBIICHHSM B3a€EMOMIIOUMUX TMOBEPXOHb 1
IIBUJKOCTI KOHBEKTHMBHOI JU(y31i, 3HUKEHHSM CHJI BHYTPIIIHBOTO TepTd 1
e(eKTUBHOI B SI3KOCTI B TexXHOJIOT1uHINA Maci. Lle no3Bosisie epeKTUBHO 311MCHIOBATH
IPOLECH CYIIIHHS psifa JUCHEPCHUX CUCTEM, 30KpeMa, 3€pHOBOT Ta 36pHOKPYI SIHOT
POJYKIliT; HACHYEHHS! CHPOBUHU T'a30BUM CEPEOBUIIEM (HANPUKIIaA, Mpyu 30MBaHHI
O1IKOBUX 200 MIOKOJAAHUX MAC); TOMOTEHI3aIlil psijia TEXHOJIOTTYHUX Mac, TOOTO IpH
noJIpIOHEHH] MaTepiaity 3 OAHOYACHUM HMOTo MepeMIllyBaHHAM MO0 BChOMY poO0UOMYy
o0’emi [7, 8]. 3acrocyBaHHsi BiOpallii JOUUIBHO 3aCTOCOBYBATH TaKOX CHUIBHO 3
IHITMMHU BUJaMU O€3MEpEepBHUX MEXAHIYHHMX BHUIIB OOpPOOKH: MPU EKCTPY31HHOMY
dbopmyBaHHI BUpOOiB, TOOTO 00pOOIIl METOAOM O€3MEePEPBHOTO 3PYIICHHS; B YMOBaX
00'€éMHOTO CTUCKAHHS CUCTEM B MPOIIECaX YIIUIbHEHHS JUCTIEPCHUX CTPYKTYP.

TakuM ymHOM, yHIBEpCAJIBbHICTH BiOpaIiiiHoi 0OpOOKHM MoNiArae B TOMY, IIO
BOHA € HaWOUIbIl e()EeKTHBHUM CEpell MEXaHIYHHX METOJIB 3arajlbHUM 3aco00M
pPETyNIOBaHHS JAMHAMIYHOTO CTaHy MPOAYKLIi NpW 3AIHCHEHHI Pi3HOMAaHITHUX
TEXHOJIOTIYHUX 33]1ad.

Tak, BHacHiIOK KOJUBHOTO pPyXy poOOUYMX OpraHiB BiOpOMAaIIMHU
CIIOCTEPIraloTh JOCTATHbO CKJIAJHI TPAEKTOPIi PyXy YaCTOK poOOYOro ceperoBHINa
Ta 3amacaeTbcsl 3HaYHA MOTEHIIAJIbHA €HEPris BHACTIAOK SKICHOI 3MIHM XapaKTepy
MOJIO)KEHb PIBHOBAarM CTPYKTYPHUX €JIEMEHTIB CHUCTEMH, PO3AUICHHS YacTOK
MPOJYKIIT B 3aJIEKHOCTI BiJl iXHIX (PI3MKO-MEXaHIYHUX BJIACTUBOCTEH, IHTEHCUBHOTO
nepeMillyBaHHs Macu MaTepiaity Ta BiJIMOBIIHOIO OHOBJICHHSI TOBEPXOHb KOHTAKTY 3
TEIJI0- ab0 XOJOJOHOCIEM, HIO0 3HAXOSATh BUKOPUCTAHHA B IIUPOKOMY CHEKTPi
TEXHOJIOT1 30epiranHs, 30KpeMa MpHU 3aCTOCYBaHHI BIOPOXBHJIBOBUX KOHBEEPHHUX
CUCTEM B YMOBaX 1H(padyepBOHOTO OMPOMIHEHHS a00 ceMi(IIo1U3aiIiHOTO PEeKIMY
00po6kwu [9].

30epiranHs, 1O € 3aKJIOYHUM €TaroM BUPOOHUIITBA 3€pHA, 1€ HayKa, SKa
BHBYA€ 0COOJIMBOCTI 3€pHA 1 36pPHOBUX Mac B LIJIOMY SIK 00'€KTIB 30epiraHHsl, a TAaKOX
BIUTUB (DI3UYHMX, XIMIYHUX 1 O10JI0TIYHUX (PaKTOpiB HA CTaH 3epHA. BiOpomexaHiuHa

30



«Innosauiiine 3abesneuenns eupobrnuumea opeaniunoi npodyxuii 6 AJIK»

iHTeHCH(DIKAIliA MaHUX TMPOIECIB O3BOJSE BUKOPUCTATH TMOTEHINAT MiHIMI3aIlii
€HEeProBUTpPAT, BUCOKOI MPOAYKTUBHOCTI OOPOOKH MPpU MaKCUMaJbHOMY 30€peKEHHI
BUXIJIHUX SIKOCTEH 3€pHA 1 3€pHOBUX MPOIYKTIB.
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VJIK 631.3

MIXOLAB JJIS1 OIIIHIOBAHHSI PEOJIOTTYHUX ITAPAMETPIB
KPHUBOI 3MIILITYBAHHSI

K. B. Kocmeubka, K.c.-2.H., 0ouenm, B. O. Cmapodyo, O. B. Ycnanenko
Ymancovkuu nayionanehuil yHigepcumem cadigHuymeda

BuBdeHHST peosoriyHUX BIACTHBOCTEHW TiCTa TO3BOJISIE MIBUAKO 1 3 BHCOKUM
CTYIIEHEM JIOCTOBIPHOCTI OLIHUTH SIKICTh OOPOIITHA, MOTr0 IIIbOBE MPU3HAYCHHS 1, B
NEeBHIA Mipi, IPOTHO3YBaTH SIKICTb TOTOBUX OOPOIIHSHUX BUPOOIB. XIiOOMeKapChKi
BJIACTHBOCTI OOpOIIHA 3ajexaTh BiJ Oaratbox (HakTopiB, a SKICTh OOpOIIHA
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BU3HAYAETHCS CYKYIHICTIO TEXHOJOTIYHUX 1 OIOXIMIYHMX TOKAa3HUKIB, SKi
B3a€MOIIOB'sI3aH1 1 MPsAMO ab0 MOOIYHO BIUIMBAIOTH OJWH HAa OJIHOTO, BUKOPUCTAHHS
Cy4aCHUX METOJIB OIlIHKH.

Takuii KOMIUIEKCHUM IMMIAXIJ JO OIIIHKK SKOCTI OOpollHa MOXe OyTH
3abe3neucHui mpu BukopuctanHi npuiaxy Mixolab kommanun CHOPIN (dpamniris).
[Tpunag Mixolab (puc. 1) y pexxumi peaabHOro 4acy BHMIPIOE KPYTHHH MOMEHT
(HeM), mo BWHHKae MiX JBOMa TICTOMICHJIbHA JIOTIACTSAMM, IO PO3MIIIEHI B
TEPMOCTAaTHYHOMY Oaky (puc. 2) mpu TepeMinryBaHHI TicTa 3 OopoimrHa 1 BOJIU
MPOTIATOM JICKITBKOX TMOCTiAOBHUX (a3 3amimryBaHHS, OOYMOBJICHUX PI3HOIO
TEMIEPATypolo, IO 3abe3nedye OTpUMaHHA MOBHOI 1H(popMalii, MO J03BOJSE
BCEOIYHO OIMIHUTH BJIACTUBOCTI OOpOIIHA, OO0'€KTMBHO BHU3HAYUTH il IIIHOBE
MPU3HAYEHHS.

Puc. 1. ®orto npunaxy Mixolab (dpamniris).

Texniuna xapaktepucTuka mnpuiaamxy Mixolab: mBuzakicte oOepTaHHs
TicTOMICUIBHUX opraHoB — 0-250 00/xB.; oGepratounit momeHT — 0,1-7 H*Mm;
IIBUJIKICTh HarpiBy — 2—12 °C/xB.; mMBUIKICTb 0XoJomkeHHs — 2—12 °C/xB.; Maca —
33 kr; rabaputHi po3mipu — 460x505x270 Mm.

Mixolab migxoauTs IS OIIHKKM BIUIMBY Ha IMPOILEC 3aMIIlyBaHHS TicTa
HaWpI3HOMaHITHINIUX TOKpaIlyBadiB 1 QEepMEHTHUX TMpenapariB: TMpoTeiHasa,
IIFOKOOKCHa3a, acKOpOiHOBa KHCJIOTa, IMCTEiH, TJIIOTATiOH, alb(a-amiiaza Ta
O0araro iHmoro. KpiM mmeHnYyHOTO OOpOIIHa, MOXKe OyTH TIpOaHalli30BaHHMA
MIIIEHUYHUN MIPOT, KUTHE OOPOITHO, KPOXMAJIh 1 1H.

[Ipunan mae BOymoBaHH TepMocTaTUYHUN Oak (puc. 2) s aBTOMAaTUYHOTO
JO3yBaHHA BOJM Ha 3aMic TicTa 13 3ajlaHo0 TeMmrieparyporo. Ilomaua Boau
3IMCHIOETHCS 3a IOMOMOTOI0 crieianbHo1 hopeyHku. [{opasy micias BHECEHHs BOIU
IUIaHT, MO 3'eAHYe€ (OPCYHKY 3 0akoM, aBTOMATHYHO MPOIYBAETHCS MOBITPSIM,
3aBASKA YOMY 3 HBOTO BIJOYBAE€THCS BUIAICHHS 3aJUIIMINCA Kpareilb BOJIH.
CrangapTHHUI TPOTOKOJI pOOOTH Tepeadavyae 4acToTy 0OepTaHHS MICUJIBHUX OpPraHiB
(;onmacteit) 80 00/xB mpu movatkoBid Temmeparypi Ticta 30 °C. 3a uux yMoB AJis
BU3HAUCHHS BOJOIOIVIOTUTENIBHOI 34aTHOCTI OOpoIliHa HEOOXITHO 3a0e3MeyuTH
3HAUYEHHA BeJIMYMHU KpyTHOro momeHty 1,1 Hem (+ 0,05 Hem). Otpumani pasi
KOPEJIIOI0Th 3 TaHUMH, 1110 OTpUMYIOThcs Ha dapunorpadi (pipma Brabender). [Ticns
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3aKIHYEHHA 8 XBUJIMH TICTOMICHUJIBHY €MKICTh MOCHIZOBHO HarpiBatoTh A0 90 °C,
BUTPUMYIOTH 32 I[i€1 TEMIEpaTypl NPOTAroM 7 XB, MICIS 4YOTO OXOJOIKYIOTH [0
50 °C Ta BUTpUMYIOTbH MU 11H TEMIIepaTypi e 5 XB.

Puc. 2. TepmocTatnunuii 0ak 1j1st 3aMilIyBaHHS TIiCTa.

[Ticns 3akiHYeHHs aHaNi3y MporpaMa aBTOMATUYHO BUA€ 3HAYEHHS KPYTHOTO
MOMEHTY B HAMOUIbILI XapakTEpHUX TOYKAX OAep>KyBaHOTO rpadika npuiany — Cl,
C2, C3, C4, C5, yac ix peecTpaliii, BIANOBIIHI TeMIIEpAaTypH TIiCTa 1 TICTOMICUIBHOL
€MKOCTi, BOJIOTIOTJIOTHTENHHOI 37aTHOCTI OopoimHa. Tak, BUMIpIOBAaHUN KpyTHHU
MOMEHT B aHaJli30BaHWX TOUYKax rpadika Ha puc. 3 xapakTepusye pi3Hi Oi0XiMiuHi
nporiecu Ta hopmye peostoriunuid mpodine recty (IIpodaiinep).

Touka C1 — BiANOBiAa€ MakCUMaIbHIN KOHCUCTEHIIT TICTa MPOTITOM MEPIIUX
8 xB. micng moyarky i#oro 3amicy. lle 3HauenHs mae craHoButu 1,1 Hem
(+0,05 Hem). Came s BenuumHa OepeTbes AL PO3paxyHKY BOJOMOTTIOTUTEIBHOT
3IaTHOCTI OOpOIIIHA.

Touka C2 — xapakTepusye MiHIMAJIbHY KOHCHUCTEHIIIIO TICTAa HA TTOYaTKOBOMY
eTami HarpiBy. 3HW)KCHHS B'A3KOCTI Ha IIbOMY €Talll MOSCHIOETHCS JCHATYPALI€I0
O1IKiB, SIK1 BUBUIBHSIOTH BOY, TIOTJIMHEHY 111 Yac 3aMicy.

Touka C3 — xapakTepu3ye MakCUMalbHy KOHCHCTEHLIIO TICTa B Mpoleci
KJIeHicTepu3aliii Kpoxmaio.

""""7_5; 1O s S e @ 5

Puc. 3. Tunosuii rpadix npuiaxy Mixolab.
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Touka C4 — xapaktepu3ye cTabiIbHICTh KPOXMAIBHOTO KIIEHCTepy TICTa.

Touka C5 — xapakTepu3ye MOBEAIHKY PEOJIOTii KPOXMAIIIO MPU OXOJIOJKEHHI,
00yMOBJICHE MOT0 peTporpajaiiii.

[Tpodaiinep npuzHaueHui AJis HAOYHOTO YSBIECHHS OTPUMaHUX PE3YJbTATIB,
MOPIBHSIHHS PEOJIOTIYHUX MpOo(diiB OOpOIHA 3 PI3HUX MAPTiM, OLIHKHU JOMIIBHOCTI
BHECEHHs TOKpallyBayiB 1 (PepMEHTHUX IIpenapariB 1 T. JA. ICHye MOXJIUBICTb
CTBOPEHHS BJIACHUX IPOTOKOIIB POOOTH, HANPHUKIIAM, IS OI[IHKK aMUIOJITHYHOT
aKTUBHOCTI OOpOIITHA, HArpiB TICTOMICHJIBHOI €MKOCTI MOJKHA 3alyCKaTH BiApasy
micyIs OYaTKy 3aMilryBaHHs Ticta. s popMyBaHHs MPOTOKOY, HEOOXITHO 3aJaTH
4acToTy oOepTaHHS MICWJIBHHUX OpPTraHiB, Macy TICTa, CTaHAAPTHY KOHCHCTEHIIIIO,
TPUBAJICTH 1 TEMIIEPATYPHUN PEKUM KOKHOTO €Tay eKCIepuMeHTy. Takox GpipmMoro
CHOPIN (®paniis) po3pobieHuii MpOTOKON JUisi BU3HAYEHHS 3€pHa/00poIiTHa,
MOIIKO/PKEHUX IIKITHUKOM KJIOTIOM Y€penalikoro.

VY nporpamee 3a0e3nedeHHs 3aKIaJieHa MOKIIUBICTh BHECCHHS MaTeMaTHIHHUX
MOJIeJICH, M0 MOro/Kye MokasaHHs mnpuiaaxy Mixolab 1 BmacTuBocTeli TOTOBOI
MPOAYKINli, HaNpUKIaa 00'eMHUN BUXia xii0a. BiamoBimHO mpuiajg mo 3aBepIiieHHI
aHaji3y MOJKE€ aBTOMAaTUYHO TMPOTHO3YBATH SIKICTb TOTOBMX BHpOOIB, 3HAYHO
320111aJKYI0UX Yac jJabopaHTa.

BucnoBku. Otxe, 1ed YyHIKaJIbHUM Tpuiaaj B TPOIECI OJHOTO aHali3y
TPUBAJICTIO 45 XB. JI03BOJISIE€ 3[IMCHUTH KOMIUIEKCHY OLIHKY MOKAa3HUKIB SKOCTI
OopoliiHa, sKi 3alexaTh SK BiJ yMICTy OldKa B 3€pHI 1 SKOCTI YTBOPIOETHCA
KJICHKOBMHHM, TaK 1 BIJ BJIACTUBOCTEH KpPOXMAIIO 1 BYIJIEBOJHO-aM1JIa3HOTO
KoMmIuiekcy OopoimnHa. Kpim mboro, Mixolab no3Bossie BusHaunTH B3aeMoIit0 BCIiX
KOMITOHEHTIB OOpoIllHa B MpoIleci 3amilryBaHHs 1 (OpPMYBaHHS TiCTa, aKTUBHICTb
dbepMeHTIB 1 HaBITh MEPeI0aYUTH CTIMKICTh BUIIEYEHOTO 3 JIOCHIIKYBaHOT OOpOIIIHA
xym6a 10 yepcTBiHHI. KpiM Toro, Mo>kHa OIIHUTH JOIIIBHICTh BHECEHHS B OOPOIIIHO
pi3HMX J00aBOK 1 iX peajbHUIl BIUIMB HA SKICTh TICTa Ta MOAAIBUIY HOTO MOBEAIHKY
I11]T Yac BUITIKAHHS.
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VJIK 631.3

PO3POBKA TEXHOJIOTI'IH ®ITOHAIIOIB O3/I0POBYO-
NMPOPLIAKTUYHOI'O XAPUYBAHHS

M. A. Boméa, o.c.-2.n., npogecop, JI. A. Ieawixis, K.0.H., 0oyenm,
A. €. Illax, K.0.H., Oouenm
JIvgigcokuti incmumym exoHomiKu i mypusmy, m. JIveie

Jis YkpaiHu 370poBe XapyyBaHHS € aKTyaJbHOI MPOOJIEMOI0, OCKUIBKU
YBEpTh HAILIOTO HACENEHHS MPOXKUBAE B EKOJOTIYHO HECHPUSTIUBUX YMOBax.
[lepeOyBaHHS B HOBHX €KOJIOTIYHHMX YMOBax 3YMOBIIIOE BUHUKHEHHS B OpraHi3mi
JOAMHU 0araThbOX NpPHUCTOCYBaNbHUX MexaHi3MmiB. [1[o0 nomomortu opranizmy
30eperTu 3A0pOB’s CIIiJl 3BEPTATH yBary Ha AKICTh XapuyBaHHS.

baratuii HaOlp >KUTTEBOHEOOXITHUX MIHOPHUX KOMIIOHEHTIB 1K1 MICTSATh
JIKapChKi POCIMHM, a caMme: YyCl eJIeMeHTH Taliuill MeHjeneeBa, BiTaMiHH,
TIIIKO3UU, TyOWIbHI PEUOBUHU, OPTaHIYHI KUCIIOTH, (GITOHIUAMN, eipHi OJii TOIIO.
Buxoasuu 3 Toro, mio Hai Kpaid 0araTuii Ha €KOJIOTIYHO YHCTY JIKAPChKY CUPOBUHY,
BUHHMKA€E HEOOXIJHICTh OUIBII MIKMPIIOrO ii BUKOPUCTAHHS y BUIJIAJL O3/I0POBYMX Ta
NpoQUIAKTUYHUX (DITOHANOIB s 30aradyeHHs pallOHIB YKpaiHLIB HEOOX1THUMH
MIKPOHYTPIEHTAMH.

JlocnimkeHHI0 po3po0KH, YAOCKOHAJIECHHS Ta 301IbIIIEHHS aCOPTUMEHTY HAIoiB
13 BUKOPUCTaHHSM JIIKAPCHhKOi CHPOBMHU [2, 3], BUBUEHHIO 1i KOPUCHHUX
BiacTuBocTell [1, 4] mpunineHo yBary B OaraThoX poOoTax BueHuxX. Yai Ha OCHOBI
JIKapChbKOI CUPOBUHM € albTEPHATHBOIO 3BHYAMHOMY 4Yalo, SIKUH KpIM KOPHUCHUX
BJIACTUBOCTEH Ma€ 1 HETATUBHI.

Ak 3a3Hayae Mamuyp O@. L. [5, c. 13], B mucTKax 4ar0 MICTUThCA OCH3UIIOBUM
CIUPT, KU 3ryOHO BIUIMBA€ HAa XBOPUX 3 PO3JaJaMH CEPIIEBO-CYyIUHHOI CUCTEMH,
O/ MOXUIIOTO BiKYy Ta Manux AiTed. HebakxaHO BXKMBATH BEJIUKY KIJIBKICTh
kodeiny mpu HepBOBUX posnamax [5, c. 13]. Lls mpoGnema mpomoBxye OyTu
aKTyaJlbHOIO, Y 3B 3Ky 3 I[UM TPUBA€ MOIIYK HAIMOIB, AKi MOTJIA O OyTH 3aMiHHUKaMU
qaro.

MeToro Hamoro JOCHipKeHHA Oyja po3poOKa TEeXHOJOTiH (HITOHAMOIB
MOBCSIKICHHOTO CIOKUBAHHS Ui PO3IIUPEHHS ACOPTHMEHTY.

JInst 301IbIIeHHS aCOPTUMEHTY (YHKI[IOHAIBHUX (iTo4YaiB HAMHU PO3p0OJICHO
pelenTypu JeB’SITH HamoiB pi3Horo ckiany: "3popoB’sk" (Nel), "HoOpuit Hactpiit"
(Ne2), "Cwmopoaunosuit" (Ne3), "Ilepemoxenp Bromu" (Ned), "apu micy" (NeS),
"Bitaminka" (Ne6), "llunmmuo-manunoBuit" (Ne7), "Jlacynka" (Ne§) ta "Pemakc"
(Ne9).

CUpOBHHOIO I PO3POOKH 0310pOBUYMX (DITOHAMOIB BHOpaIN AECATH MIUPOKO
MOIIMPEHUX JIKAPCHKUX POCIHMH HAIOTO Kparo: 3BipoOiil 3BUYaiiHMIl (TpaBa),
KpOIKMBA JIBOJIOMHA (JINCTKU), MaJKHa (JTUCTKM), MaTepUHKa 3BUYaiiHa (TpaBa), M'siTa
nepueBa (JIMCTKH), OKMHA cu3a (JIMCTKUA), CMOpPOAMHA 4YOpHA (JUCTKH), CYHUIS
micoBa (JIMCTKM), yeOpelb 3BUYaiiHuil (TpaBa), MUMIIMHA (TII0IN).
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OnTuMainbHl CHIBBIJHOLIEHHS BMICTY KOMIIOHEHTIB y HAmosX BHU3HAYalld
METOJIOM OPTraHOJIENITUYHOTO aHamizy. st KoXKHOTro (hiTOYar0 MPOBOIUIN IO YOTUPH
JOCHIAM Yy SKUX BHU3HAYaJIM ONTUMAajbHI  CIIIBBIJHOIIEHHS  pELENTYPHUX
KOMIIOHEHTIB, TpH SKUX Yai OTpUMAaId HAWBHUILY OPraHOJENTUYHY OILIHKY
MMOKA3HUKIB SIKOCTI (30BHIIIHBOTO BUTJISITY, KOJBOPY, CMAKy Ta 3amaxy).

CepenHi 3HaYeHHS MMOKa3HUKIB 3HAXOAWINCH Y Mexax Bia 4,52 no 4,83 Gaiis.
Yci Hamoi BOJIOALTIM 3j€TKa HACHYCHHM KOJHOPOM, J00pe BHUPaXKEHUM CMAaKOM i
apoMaTOM BiJIMTOBIAHO 10 KOMIIOHEHTIB PELENITYPH.

[Ipu mnpuroryBanHi (iTouaiB BUKOPUCTOBYBAIM TaKy TEXHOJOTI0. Yci
KOMITOHEHTH CHPOBHHHM TOJPIOHIOBAIM 13 BHKOPHCTAHHSIM MIIMHKY, a TI3HIIIE
smimyBand. [logpiOHeHy CHUpPOBHMHY 3allUBaTH OKPOIOM Ta HACTOIOBaTH Bix 3-5
10 10 XxB y 3aKpuTOMY BUTJIA/II B TeIUIOMY Miciii. Hamiii mporiipkyBanu yepes JaitHe
CUTEYKO Ta 0XOJIOKyBaiH 10 Temiiepatypu 40-45 °C. [loTiMm y Hamiit 1ojaBanu mef,
ab0 moaBa M HOTO OKPEMO JI0 Yarlo.

[lomatoTe ¢iTowai rapsyMMu B TOPHATKAX (BIITKY MOKHA 1 XOJOJIHUMH).
Temmepatypa nmomaui 40-45 °C. Tepmin peanizariii yaitHoro Hamoto He Oinbie 30 XB
B1J1 MOMEHTY 3aBapIOBaHHS.

CoemiaicTh  peKOMEHAYIOTb JOTPUMYBATHCh JEKUIBKOX MpaBWi, Kl
000B’s13K0BO Tpeba BMKOHYBAaTH IMPH 3aBapPIOBaHHI 4Yaro, SIK HATYypajbHOTO, Tak 1 3
JKapChKUX pociuH. HallronoBHil 3 HUX: HE MEPErpiBaTH 3aBapKy, HE PO3BOAUTH ii,
HE KOPHUCTYBaTUCh METAJIEBUM 4YalHUM TmocyaoM [S5, c¢. 12]. Jlns 3aBaproBaHHSA
HACTOIO CJIJI KOPUCTYBATUCH (PapPopoBUM YallHUKOM ab0 eMajbOBAaHUM IOCYIIOM,
mo0 MeHIle pyHHyBaJduCh BiTaMiHM. Buxoasum 3 1pOro MNpPOHNOHYEMO
BUKOPUCTOBYBATH TAKOX 1HIIMM crociO 3aBaproBaHHs (PiTOUAIB: 3aJIUBATH CUPOBUHY
Bo010 3 80-90°C 13 mojaibIIMM HACTOIOBAHHSAM Yy 3aKpUTOMY BUTIISLII NpoTsiroM 10-
15 xB, 1106 HE BUNIAPOBYBAIUCH e(ipHI Oii.

Po3pob6neni ditouai "3mopor’sk", "loOpuit wnactpiii", "CmopoauHoBuit'",
"ITepemoxxkent  Bromu", "Jlapu micy", "lllunmmHoBo-ManmuHOBHIT", a TaKOX,
"BiTtaminka" BOJOJIIOTH 3arajibHO3MIIIHIOBAILHUMH BJIACTHUBOCTSIMH, OCKIJIBKH 10 1X
CKJIaJy BXOAMTH 3BIpOOI, JTUCTKH CMOpPOAWHHU, ManuHu, cyHuri. Lli wai moGpe
BITMBATUMYTh Ha OOMIHHI MIPOIIECH B OpraHi3mi. Y neski 3 po3poOneHux (itodais
BXOJISITh POCIMHU 13 3aCTOKIIMBUMU BIIACTUBOCTAMH. [lepemyciM 1ie pociuHH, 110
BUKOPHUCTOBYIOTBCSI B CYYacHIM MEAMIIMHI: TJiJ] KpHUBAaBOYEPBOHHUH, BajiepiaHa
JiKapchbka, MaTeprUHKa 3BUYaiiHa, JTUMa CeplencTa, M’ sTa NepleBa, MBOHIs MOXUIA,
KponuBa co0aya, pomalllka anTeyHa, CHHIOXa OJaKUTHA, CYXOIBIT OOJOTSIHHM,
yeOpells 3BuUaiiHuil, yebpens mos3yuwii [, c. 20]. Tomy, yai "3gopoB’sk", "loOpuii
Hactpiid", "Jlacynka" ta "Pemakc" MoxHa BiHecTH 10 3acnokiinuBux. Kpim toro, i
HaIoi € KOPUCHUMHU 1 Il (pi310JIOTii TpaBJEHHS, OCKUIBKKM O10JIOTIYHO aKTHBHI
PEYOBHMHM i1X KOMIIOHEHTIB (3Bip0o0Oili 3BHYAMHMI, MaTepUHKA 3BHYAiiHA, MeJica
JiKapchKa, M'siTa mepueBa Ta 4eOpelb 3BUYANHMI) CHOPHUSITIMBO BIUIMBAIOTH Ha
(YHKIIII0 TUTYHKOBO-KHIIIKOBOTO TpakTy. L1 yai MiCTATh 3anaiiHi TpaBu, sSKi 3aBISKU
BMICTYy €(IpHUX O CTHUMYJIOIOTh HEPBOBI 3aKIHUEHHS LUTYHKOBO- KHIIIKOBOTO
TPAaKTy ¥ IIUM CaMHUM CIPHUSAIOTH TPABJICHHIO Ta MOKPAILYIOTh 3aCBOEHHS MOXKUBHUX
PEUOBUH.
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OTxe, mns momynspu3aiii 03J0POBUMX HAIMOIB Yy 3aKjagaX PEeCTOPAHHOTO
rocrolapcTBa Po3po0JIEHO TEXHOJIOTli JeB’SATH (PiToUaiB pi3HOrO MpPU3HAYCHHS
(BiTaMiHHI, 3araJilbHO3MIIHIOBaIBHI, 3acrokiimBi). Lli o3mopoBul Hamoi, M0
MICTSITh B CBOEMY CKJIaJll IIUIIIINHY, CYHHUIIO, MAJIMHY, M STy, 3BIpOOid Ta I1HIIY
JKApChKY POCIMHHY CUPOBHMHY KOPHUCHO CHOXKMBATHU Ha IIOJeHb. BOHU CcpUsATINBO
BIUIMBATUMYTh Ha OOMIHHI MPOIIECH B OpraHi3Mi, KpOBOTBOPEHHSI, pereHepariiro
TKaHWH, TMiJBUIIYBATUMYTh AaKTHUBHICTb 3aXMCHUX MEXaHI3MIB Ta YyCYBaTUMYThb
HEPBOBO-TICHX1YHI HABAHTAKCHHSI.
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VJIK 631.3

OINPEJAEJIEHUE MAKCUMAJIBHOTI'O KOO®PUIIUEHTA
CHEIIVIEHUA HINMHbI

M. H. Pomanuenko
DI'FOY BO beneopoockuii I'AY, n. Maiickuii, Poccus

Kak u3BecTHO, KO3(PPUIMEHT CUEIUICHHUA IIMHBI Ha OMOPHOW MOBEPXHOCTHU
OTIpE/CNSACTCS COUETAaHHMEM JMHAMHUYECKOTO M CTaTUYECKOTO KOA(PPUIIMECHTOB
TPEHHSL.

W3BeCTHBI pas3IMUHbIE METO/bI ONPEIEICHNs] CTATUYECKOTO U AUHAMHUYECKOTO
KOA(G(UIMEHTOB TPEHUS CKOJIBXKEHHUS TeJl, HMMEIOMMX IUIOCKYI0 OIOPHYIO
ITIOBEPXHOCTb.

Hampumep, cyumHocTh MeTola omnpeneneHus KodppuuueHta TpeHUs
MaTepuaa JijIsl Hu3a CreliMaibHOM 00YBU 3aKJIF0YAETCS B ONPEACIICHUN CUIIbI TPEHUS
CKOJIbKEHHS, BO3HUKAIOUIEH MpH IMepeMenieHuu o0paslia OTHOCHTEIbHO OMOPHOM
noBepxHOcTH [1]. KoadduureHT TpeHus npu 3ToM OnpenesnseTcs OTHOIIEHUEM CHUJTbI
TPEHUSI CKOJBXEHUS K HOPMaJbHOW cujie, MpHXKUMAarolield oOpaszell K OmopHOU
ITOBEPXHOCTH.
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[Ipy oOLEHKE CKOJB3KOCTU TMOKPBITUS IOJOB ONPEAEIEHUE CTATUYECKOTO
KO3 PUIMEHTa TPEHUS CKOJIbKEHUSI 0a3UpyeTCsl Ha ONPENETICHUM yrila CKOJIbXEHUS
paboyero 3TajoHa NOAOLIBEI 00YBHU 10 UCCIENYEMOMY 00pa3Ily NOKPHITUS 1oja [2].

KoappuuueHnT TpeHus HCHBITaTENbHONM IMOBEPXHOCTU [UISI KPECEN-KOJIACOK
ONPEAEISAIOT B PE3ylbTaTe MPOBEIACHMS HCIBITAHUN 3TON MOBEPXHOCTH IIyTEM

OPOTATMBAHMS  CHELUAJIBHOTO HCIBITATEIBHOTO OJIOKA € KOHTAKTHOMU
ITOBEPXHOCTHIO U3 HOPMAJIIM30BAHHOW PE3WHBI TOJIIMHOW 6 MM C yCTAaHOBJIECHHOU
CKOPOCTBIO MO UCTIBITATEIbHON MOBEPXHOCTH [3].

JlunaMu4yeckuii M CcTaTUdecKuil Kod(D(UITMEHTHI TPEHUSI HMCKYCCTBEHHOW U
CUHTETUYECKON KOXKU I OJEXAbl ONPEAEISIIOT 10 CHJIE TPEHHs NPH JBHKEHUU
OCHOBBI Marepuajia MO OCHOBE U CHJIE TPEHMS INOKOS, XapaKTepU3YIOIIEH MOMEHT
HaYaJIbHOTO CJIBUTA UCCIIEAyeMOTO 00pasiia OCHOBBI MaTepuaia [4].

CraTu4eckuil 1 KUHETHYECKUH KO3(DPUIMEHT TpeHUsI 3JIEKTPOU30ISIIUOHHBIX
MOJIMMEPHBIX IIEHOYHBIX U JIMCTOBBIX MAaTEPUAJIOB OMPEACIISIOT MPU CKOJIBXKEHUU UX
Apyr MO JIPYyry WIH MO JPYyTMM MarepuaigaM MpHU ONPEEICHHBIX HCIbITATeIbHbBIX
ycaoBusix [3].

I'OCT P 33078-2014 mpemycMaTpuBaeT — Kak adbTepPHATUBHBIM BapHaHT —
METOJ HU3MepeHus KO3(P(UUMEHTa CLIEMIEHUS WUMUTATOpa IIMHBI Ha JOPOXKHOM
MOKPBITUM C TOMOIIBI0 MOPTATUBHOrO Mpubopa ynapHoro neucteus [6]. B stom
clly4ae peajibHOE KOJIECO ITPU MCIBITAHUU HE UCIIOJIb3YETCS.

B cootBerctBun ¢ I'OCT 30413-96 [7] u T'OCT P 33078-2014 [6]
KO3(Q(UIUEHT CUEIUICHUsS IIMHBI ONpPEIESIIOT — 10 OCHOBHOMY BapUaHTy —
OTHOLIEHUEM MAaKCUMAaJIBHOTO KacaTeJIbHOIO YCHJINSA, JEHCTBYIOLIErO BIOJb JOPOTH
Ha IUJIOLIAJAM KOHTAaKTa MIMHBI COJOKMPOBAHHOTO H3MEPHUTENBLHOTO CTaHAAPTHOIO
KOJIeCa C JOPOXHBIM IOKPBITHEM, K HOPMAJIBbHOW pPEAKLIMU B IUIOLIAJM KOHTaKTa
IIMHBI C IOKPBITUEM.

OpHako B JEHCTBUTENBHOCTH  KOO(D(PHUIIMEHT CHEIUIeHHs  JOCTUTAeT
MaKCUMAaJIbHOTO 3HaY€HUsI HE TIPH MOJHOM CKOJIbXEHUHU COJIOKMPOBAHHOTO KoOJieca, a
Opyd  HEKOTOPOM  OMpEeNelIeHHOM  KOX(p(UIMEHTE  CKOJNBXKEHHs,  KOTOPBIHA
COOTBETCTBYET Hanbosee 3(p(HEKTUBHOMY PEKUMY TOPMOXKEHUS.

Jlis  ompeneneHusT MaKCUMAJIbHOTO 3HA4YCHHUS KOX(P(UIIMEHTa CLEIICHUS
MIMHBI TpeOyeTcss NPOBEJACHHE LEJIOW CepUM IMOCIEAOBATEIbHBIX TOPMO3HBIX
UCHIBITAHUH KoJieca B quamna3zoHe Kod(h(UIMeHTa CKOIBKEHUS OT HYJIS A0 €IUHULIBI,
YTO 3HAYUTEJIBHO YBEIMUMBAET TPYA03aTPaThl U CHUKAET TOYHOCTh U3MEPEHHUS.

Pa3paboranHoe ycTpoicTBO [8] mns ompeneneHus kodhduiMeHTa CUEeIIeHus
KOJIECHOTO JIBWJKUTENII C OINOPHOM IOBEPXHOCTHIO IIO3BOJIIET  ONEPATHUBHO
OTIPEAEIATh MAKCUMAIIbHOE 3HaUeHHE KOA(PPUIIMEHTA CLEIICHUS IIUHbI B PEAJIbHBIX
YCIIOBUSIX.

JleificTBrE YCTpONCTBA OCHOBAHO Ha NPOTATMBAHMU KOJIECa, HATPYKEHHOIO
BO3pPACTAlOIIMM [0 BEJIWYMHE AKTUBHBIM MPOTUBOJEHCTBYIOIIMM MOMEHTOM, B
pEeXUME KAu€HHs C MOMOILIBIO TATOBOIO MEXAHW3Ma JI0 Hayalla MPOCKAJIb3bIBAHUS
IIMHBl OTHOCUTEIBHO TIOBEPXHOCTH B OOpaTHOM HampaBieHUH. B 3T0T MomeHT
buKcHpyIOT MakcuMaibHOE MOKa3aHue AuHamoMmeTpa. I[lo pesynbrataM u3mepeHuit
ONPEACNAIOT MaKCUMAIbHBIA KOIPPUIMEHT CHEIUIEHHWsS IIMHBI C OMNOPHOMU
MIOBEPXHOCTBIO.

38



«Innosauiiine 3abesneuenns eupobrnuumea opeaniunoi npodyxuii 6 AJIK»

[TomoXuTENbHBIA pE3yJabTAT 3aKIIOYACTCS B  YIPOIICHHH KOHCTPYKITUU
YCTPOMCTBA [JIsl ONpENEieHUs] MaKCUMaJIbHOTO KO3(P(UIMEHTA CLUEIJICHUS IIUHBI
KOJIECHOTO JBMXKUTEIS C ONOPHOM MMOBEPXHOCTbIO M TOBBIIIEHUH TOYHOCTU
M3MEpPEHHUS.
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VJIK 631.3

PO3POBKA TPOPLTAKTHYHHUX 3AXOIB 11O HOJHITIIEHHIO YMOB
TA BE3IIEKU ITPAIII BOANIB,3AUHATUX IIEPEBE3EHHAM BAHTAKIB
B AT'POITPOMUCJIIOBOMY KOMIIVIEKCI

O. B. Cemepus
Cymcokuu HayioHanbHUU a2papHull YHieepcumem

TpaHncropT €  HaWBaXJIMBIIMIOK  CKJIaJOBOK0  YAaCTHHOIO  BHPOOHHUYOT
iHppactpyktypu. B mignpuemctBa AIIK  mocTiiHO  30UIBIIYETHCS — MapK
TPAaHCHOPTHUX 3aco0iB, y TOMY 4YHCJIl MPU3HAYEHUX [UIsI  TEPEBE3CHHS
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BEJIMKOTra0apuTHUX Ta HEOE3MEUYHUX BaHTAXIB, OOYMOBIIOE 3POCTAHHS YMCEIbHOCTI
MPaIIOYUX Yy LiK ramysi.

3a JaHUMH  COIllabHO-TirieHiYHOTO MOHITOpUHry, B AlIK, KiibKiCTh
MpaloYiX B aBTOMOOUIBHIN Tamy3i ctaHoButh 30,0% 1 Mae TEHACHIIO 10
3poctanHs Ha 1,0-2,0% mopivHo.

Boniit — HaliBianoBigagpHima mpodecis Ha TPAHCIOPTI, sSKa BITHOCUTHCS 10
Kareropii npodeciii, MOB'A3aHUX 3 MIABUIICHOIO HEOE3MEKOIO.

AKTyaJIbHICTh 11€i TeMH OOYMOBJI€Ha HEIOCTaTHHOI BUBYEHICTIO BIUIMBY
YMOB TIpalll Ha Mpale3aTHICTh 1 CTaH 3J0POB'S BOJIIB;, a TaKOXK HEOOXIIHICTIO
pO3po0KH €(hEeKTUBHUX 3aX0J1B MPO(PIIAKTUKH, CIIPIMOBAHUX HA 3HUKEHHS PUBHKY
MOPYIIEHHS 3J0POB'St BOJIIIB Y HOBHX COLI1aJIbHO-€KOHOMIUYHUX YMOBaX.

HesBakatoun Ha Te, MO0 3a OCTaHHI POKH BIAOYJIOCA TEBHE MOJIIMIICHHS
TEXHIYHUX JaHUX aBTOTPAHCIOPTHUX 3aco0iB, IO EKCIUIyaTyIOThCS Ha JOporax
KpaiHM, TMpausg BOJiA, SK 1 paHille, XapaKTepU3YEThCS BIUIUBOM KOMIUIEKCY
HECIIPUATIMBUX BUPOOHMUYUX (PakTOpiB, Takux sK: (izuuHa Hampyra (¢ikcoBaHa
poOoya mo3a) 1 3HA4YHA HEPBOBO-EMOIliiiHA Hampyra (TEpMIHOBE NPUUHATTS
€KCTPEHUX pIIIeHb, aHali3 CUTYyallli Ha J0po3i, MPOTHO3YBaHHs); IIyM, BiOparis,
HECIIPUATINBI METEOPOJIOTIUHI YMOBH, XIMIYHI PEUOBUHU (OKCHJ BYTJELO, OKCUAU
a30Ty, aKpoJieiH, OCH3WH, €TUJICHTJIIKOJIb, OCH3AMPEeH Ta 1HII BYTJIEBOJIHI), @ TAKOXK
3aMUJICHICTb.

CrarucTudHi JaHl CBiAYaTh, IO NMMTOMA Bara MpaIOYMX Ha TPAHCIIOPTI y
IIKUIMBUX YMOBax Iipami ckmamae O0mau3pko 52,0%. HemoTrpumaHHS Tiri€eHIYHHX
HOPMATHBIB HA pOOOYUX MICIISIX BOIIB 3aJIMIIAETHCS CTAOLIBLHO BUCOKOIO 1 JIOCATAE:
o mymy — 47,0%, BiGpariii — 44,0%, 3a mokazHukamMu MikpokiimMaty — a0 85,0%.

Cepen HecHpUSTIMBUX BUPOOHHUUX (PAKTOPIB, MO YCKIAHIOIOTH JISUIbHICTD
BOJIIB, BaXJMBE Miclle 3aiiMalOTh KIIMaTH4HI yMoBH. Tak, Temmeparypa
30BHIIIHBOIO MOBITPS B TEIUIMH nepioa Moxe aocaraty +35 °C ,a B xonoanuii -30°C,
TaKOX XapaKTepHI MUJIOBI Oypl, AOLI1, JOPOKHE TOKPUTTS a00 Oro BiACYTHICTD.

CucremaTHyHe BIUIMB KOMIUIEKCY UIKIJIMBUX (DAKTOPIiB BUPOOHUYOTO
CepeloBHIla 1 TPYAOBOTO TMPOILECY 3HAYHO MPHUCKOPIOIOTH  MpodeciitHy
HENPUJATHICTh BOAIMCHKOTO TEPCOHANY 1 3aBJAIOTh ICTOTHOI INKOIU 3I0POB'IO
BOJIIB, II0 POOWUTH AaKTyaJbHOIO MPOOJEMYy BHBYCHHS CTaHy YMOB TMpai i€l
npodeciiiHoi rpymnu.

B nmanwmii yac Opakye HnaHMX MpO YMOBHM TMpallli BOJIiB Ha Cy4YaCHUX
aBTOTpaHCIOPTHUX 3acobax. [lorpiOHa po3poOka pexuMIB mparli 1 BIAMNOYUHKY 3
ypaxyBaHHSM KJIIMaTUYHUX YMOB; BU3HAUEHHS «OE€3MEYHOT0» CTaXKy poOOTH BOJis,
IPOTATOM SIKOTO HE BUHUKAIOThH MOPYILIEHHS B CTaHI 3/I0pPOB'sl; po3po0Ka KOMIUIEKCY
e(eKTUBHUX TPOPIUIAKTUYHUX 3aXO/JIB 3 ypaxXyBaHHSAIM cHoeludiku TpyaoBOi
JUSJIBHOCTI  BOJIIB BaHT@KHOI'O TPAHCIOPTY B HOBHUX COIiaJbHO-CKOHOMIYHHMX
yMOBaX.

3 no3unii 3a0e3neueHHs eproHOMIYHUX BUMOT 1 3MEHIICHHS CTYIEHS BIUIMBY
Ha OpraHi3M MIK/VIMBUX YHMHHUKIB po00Y0i cepeloBHUIlla HEOOXiJHAa TEXHIYHA
MOJIepHi3aIlis poO00Yoro MicCIis BOis, sika OBUHHA OYyTH, HacaMIiepes], ClpsSMOBaHa
Ha ONTHUMI3aLII0 TEIUIOBOTO peXUMY KaOlHU BOJis, HA BJOCKOHAJCHHS MEXaHI3MIB
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KEepyBaHHS aBTOMOO1IEM, BCTAHOBJCHHS MOBITPAHUX (DUIBTPIB, BIOCKOHAJICHHS
CHUCTEMH MIABICKY Ta 3BYKO130JIA1I1T KaO1HU.

BuBueHHs n1aHOi TeMU AacThb MOXJIMBICTH HAYKOBO OOTPYHTYBAaTH 3aXOJu
I10/I0 3HIDKEHHSI Mpo(deciiHUX pPHU3UKIB BOJIIB BaHTAKHUX AaBTOMOOLUIIB, IO
BKJIIOYAIOTh 3aXOJIM 3 ONTHMI3AIlli YMOB Ipalll, paifioHami3alii pexuMiB Mpaii Ta
BIIMOYMUHKY, TOJIMIIEHHIO CaHITApPHO-TIOOYTOBOTO OOCIYTrOBYBaHHS, ITiJIBUIIICHHS
SIKOCT1 MEAUYHOT MPO(pUIAKTUYHOT IOTTOMOTH. AHaJIi3 HAYKOBOI JIITEpATypH MOKA3YE,
mo OuTbIlIa YacTHMHA POOIT 3 BUBYCHHS yMoB npam BOJIIB aBTOTPAHCIOPTHUX
3aco0iB, OIIHKY IX BIUIMBY Ha TMpale3JaTHICTh 1 CTaH 370pOB'A, a TaKOX
oOTpyHTYBaHHS MPOGUIAKTUYHUX 3aXOJIB JIJIsl BOMIIB Oyja BUKOHAaHA HAMPHUKIHII
90- X pOoKIB MUHYJIOTO CTOPIYYS.

Haspina HeoOXigHICTh BHBYEHHS BIUIMBY yMOB TIpaili BOJIiB BaHTaKHOTO
aBTOTPAHCIIOPTY HA CTaH 3/I0POB'S MPAIIBHUKIB 1 MPOAYKTUBHICTH Tpalll, 10 JacTh
MOXJIMBICTh MIAIATH [0 BHUPIMIEHHS MUTaHb MPO CTYIIHb BIUIUBY KOMILIEKCY
MIKIJIMBUX (PAKTOPIB BUPOOHUUYOTO CEPEIOBHUINA, a TAKOX JOIUIBHICTH CTBOPEHHS
CUCTEMHU 3aX0/11B MPO(DIIAKTHKH.

MeTta [OOCHIIKEHHS: HayKOBE OOIpYHTYBaHHS 3axOJIB IO MiHIMI3allil
npodeCIfHOTO PU3HMKY MOPYIICHHS 370pOB'st BOJIIB aBTOMOOUIIB, $IK1 31HCHIOIOTH
BaHTaXKHI MTEPEBE3ECHHS.

JI71s1 HoCATHEHHS OCTABJIEHOI METHU C(POPMYJIbOBAHI HACTYITHI 3aBAAHHS:

1. IIpoBecTn  Tiri€eHIYHy OLIHKY YMOB Tpaill BOJIiB  BaHTaXHOTO
aBroTpancnopty B AIIK i po3pobutu iHTerpanbHUil MOKa3HUK OIIHKK BUPOOHUYOTO
CepeIOBUILA.

2. BusiButu B3a€MO3B'A30K (YHKIIOHAJIBHOTO CTAaHYy BOJIIB BaHTaXHOTO
aBTOTPAHCIIOPTY 3 YyMOBaMHU TIpalli Ha OCHOBI PO3pOOJICHUX IHTErpaIbHUX
MOKA3HHKIB OI[IHKK BUPOOHUYOTO CepeIOBUIIA Ta (PYHKI[IOHAILHOTO CTaHy.

3. OOrpyHTYBaTH 1 PO3POOUTH 3axoaud NPODUIAKTHUKHA TIOM0 MiHIMI3AIil
npo¢ecitHOro pU3KUKY BOAIIB aBTOTPAHCIIOPTHUX 3aCO0i1B.

BucHoBkM: y KOMIUIEKCI BHpPOOHWYMX (PAaKTOpiB, SKI UMHATH BIUIMB Ha
3M0poB's, (YHKIIOHATBPHUN CTaH 1 Mpare3laTHICTh BOJIiB, HAHOUTBIINN BHECOK
OpUIMaJa€  HAa HEPBOBO-EMOIlIIfHE HANpPYKCHHs, HarpiBalouyuil  MIKpOKJIIMAT,
IiABUIICHUN PiBEHb IyMY 1 BiOpaIlii, 3ara30BaHICTh 1 3aMuIeHICTh. [[0CHIIOIOTH 110
YUHHUKIB ~BUPOOHMYOTO CEpeJoBHINA 1 HEBUPOOHMYl (akTopH, Taki fK,
MaJIOPYXJIUBUM CIOCIO KUTTS, HASIBHICTh IIKIVIMBUX 3BHYOK 1 T. I.

3anobiranHss abo0 ociabJIeHHS BIUIMBY Ha BOAIIB (PaKkTOpiB BUPOOHHUUYOTO
CepeZIoBUIIla 1 TPYJOBOrO MPOIECY IJIKOM 3aJICKHUTh Bl 1HXXEHEPHO-TEXHIYHUX,
CaHITapHO-TITIEHIYHUX, aJMIHICTPAaTUBHO-OpPTraHi3aIlliHUX, MEIUKO-TIPO(PITAKTUIHUX
3aXO[IB, CIIPSMOBAHUX Ha TIOJIMIICHHS YMOB IIpalli, ONTUMI3aIii (pakTopiB
BUPOOHUYOTO CEPENIOBUIA 1 TPYAOBOrO IMPOILECY, BIOCKOHAJICHHS CHCTEMH
MEIUYHOTO Ta COIiabHOTO 3a0e3MeUeHHSs BO/IIiB.

[IpakTiuHi pekoMeHaalli nependayaroTb OCHOBHI 3aX01 NPOPIIAKTHKHU 100
onTHUMI3aIlii yYMOB Ipalli, peXHMIB Mpali 1 BIAMOYMHKY Ta XapyyBaHHS BO/IIiB
BaHTa)XHUX aBTOMOOLTIB a raimy3i AIIK, a came:

- TMPOBEACHHS arecTallli poOOYMX MICIhb 3TITHO 3 BUMOTaMH HOPMATHUBHOI
JOKYMEHTallli Ta 3 ypaxyBaHHSIM KOMOIHOBaHOI Aii BCiX (pakTOpiB BUPOOHHYOTO
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CepeoBHILA 1 TPYIOBOTO MPOIIECY;

- TMPOBEACHHS 3aXOJIB MO JOBEACHHIO PiBHIB (i3WyHUX (AKTOPIB, a came
IyMmy 1 BiOparrii Ha po60YrX MICISIX BOJIIIB JO HOPMOBAHUX.

Jns  ocnaGieHHs BIUIMBY BHCOKOI 30BHINIHBOI TeMIEpaTypu TMOBITPS
HEOOXITHO TmepeadayaTd HAsSIBHICTh COHLIE3aXMCHUX €KpaHiB, TOHYBaHHS CKJa,
(apOyBaHHS 30BHINIHIX 1 BHYTPIIIHIX [OBEPXOHb OTOPOJKEHbh aBTOMOOLIIB
CBITJIMMHU TOHAMM 1 T. 1.’

- 3 METOI 3HWXKEHHA 3a0pyJHEHHS TMOBITPSHOTO cepeloBuIlla KaliH
aBTOMOOLTIB, HEOOXiJHO 3a0e3leUeHHs MaKCHMaJbHOI repMerm3alnii KaOiH,
yCTaHOBKA (PUIBTPIB OYHUIICHHS TOBITPs, OPraHi3ailis 1 MPOBEIEHHS CBOEYACHOTO
KOHTPOJIIO 32 TEXHIYHUM CTAaHOM aBTOTPAHCIOPTY 3 METOIO PEryJIIOBaHHS MaTUBHOI
cuctemu, rasudikamii TpaHCHOPTY, MiJ dYac eKCIulyaTallii TpaHCIOPTy —
3a0€e3Me4YeHHs ONTUMAIILHUX PEKUMIB POOOTH JIBUTYHA.;

- MIATPUMAHHSA y CIpPaBHOMY CTaHI CHUCTEMHU pETyJIIOBaHHSA NapameTpiB
BOJIIMCHKOTO  Kpicida Yy BIAMOBITHOCTI 3 aHTPONOMETPUYHUMM JIaHUMHU 1
amoptusatopiB. IIOKpUTTS cCHUIIHHA TOBMHHO OyTHM BHUKOHAaHO 3 Mapo- 1
MOBITPONPOHUKHHUX MaTepiaiB;

- BIPOBAKEHHS 3aXO0JIiB, CIPSIMOBAHMX HAa 3HIKCHHS HEPBOBO-EMOIIIITHOTO
HaIPY>KEHHS Ta BTOMU;

- Opraizanis paloHaJIbHUX PEKHUMIB Ipaill 1 BIAIOYNHKY;

- TMPOBEACHHS IIO3MIHHUX TMEPEIPEHCOBUX Ta MICISIPEHCOBUX MEIUYHUX
OIJISAIIB;

- OpraHizailis palioHaJIbHOTO XapyyBaHHS Ta MUTHOTO PEXKUMY BOJIIB,
CIOPSIMOBAaHOTO Ha HOpPMAai3alil0 TEeIoOOMiHYy OpraHi3My 1  IiJIBUIIECHHS
pare3aTHOCTI.

Crnucok nitepatypu

1. Boitnanosuu O. B., [{anko B. I'. IIpo6iaemu 0e3neku KUTTEAISIBHOCTI Ta
OXOPOHM TIpalll Ha ceJli: Matepianu 9-i MikHap. HayK.-MeToJl. KOH(. «be3neka XuTTs
1 JISTBHOCTI JIIOJIMHM — OCBITA, Hayka, mpaktukay (20-22 tpaHs 2010 p., JIbBiB).
JIsBiB. BAT «BIBJIBOCy, 2010. C. 283-285.

2. Timommna 1. I1. YgockoHaneHHsT oOpraHizalliiHUX TiJXOMIB OI[IHKHM YMOB
mpaii Ta npoduUlakTHKKM TpodeciiHux 3axBoproBaHb //  Te3u gom. KOHQ.
npodnatonoriB Ykpainu. Kuis. 1999. C. 53-54.

3.®enotoB U. A. Pons MexxayHapoaHoOl OpraHu3aliii Tpyaa B COXPAaHEHUH U
YKpEIJICHUH 30pOBbs padouunx // Men. Tpyaa u mpom. skoi. 1997. Ne 1. C. 1-3.
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VJIK 631.3

TTAPABJIYHUI TPUBOJI CKJIAJTAHHS CEKIIII
HIMPOKO3AXBATHOI'O KYJBTUBATOPA 3 MOCAIJIOBHUM
CIPALIIOBAHHSIM T'LIPOLIAJITH/IPIB

M. L. Isanoe, k.m.n, npogpecop, C. A. lllapzopoocvKuit, K.m.n, doyenm,
B. C. Pymkeeuu, K.m.H.
Binnuyvxkuu nayionanvruu acpapuuu yHisepcumem, m. Binnuys

CTBOpeHHSI Cy4yacHOi, KOHKYPEHTOCIPOMOXHOI Ha CBITOBOMY pPHHKY
CLITbCBKOTOCIIONAPCHKOT TEXHIKM € aKTyaJIbHOK 3aJ1aucio ChOTOACHHS. BupimeHHS
i€l 3a7adi B MepIIy 4Yepry IMOB’S3aHO 3 MHUTAHHSMM IIJBUIICHHS HaAIHHOCTI,
JOBIOBIYHOCTI Ta 3HM)KEHHS €HEPrOMICTKOCTI MPHUBOJIB, OCOOJMBO CKIIAJHOI 1 B
CBOIO YEPTy IOPOrOBAPTICHOI CUTHCHKOTOCTIONAPCHKOI TeXHIKU. Tak, 3a TaHUMH poOIT
[1, 2] nmpu BumpoOyBaHHI CydacHHX ClIbChbKOTOCTOAApChkux MamuH 30 % BiIMOB
MpUNaJae caMe Ha 110 TPYITy JeTalIeH.

v KOHCTPYKITISIX BITUM3HIHUX Ta 3apyO1KHUX BUPOOHUKIB
CUTBCHKOTOCTIONIAPCHKOT TEXHIKH MEPCTIEKTUBHUM HAMPSIMKOM Ha ChOTOJIHIIIHIN JICHb
€ CTBOpPEHHS 0arato(yHKIIIOHAIILHOTO T1ApOMEXaHIqHOTro npuBoAa [3].

CydJacHi €BpOMENCHhKI KyJIbTUBATOPU MOTYKHUX (PIpM HE 3YNUHSIOTHCA Ha
TPHOX UM IT'SITU CEKI[ISX, Y BUIBHOMY MPOJIaXy ICHYIOTh CEMUCEKIIMHI KYJIbTUBATOPU
dipmu Will Rich (mogenms QXL2) [4]. 3BicHO, B HUX BHKOPHCTOBYIOTH HOBITHI
CUCTEMH T1APABIIYHUX NPUBOAIB. 3 OAHIET CTOPOHM, IO K TaM 3MIHIOBATU: JOCUTH
BCTAHOBUTH BUKOHABYl OpraHu (TIApOUMIIHAPU) Ta MiJE€THATH JO HACOCHOI CTaHIIIi
TpakTopa 1 Bce. AJje 3 IHIIOI: MOCIIAOBHICTh CIpAlOBaHHS T1IPOLMIIIHIPIB,
IUIABHICTh PYyXY CeKIiil (0e3 pHBKIB Ta PI3KHX 3YINUHOK), CIPOILECHHS KEpyBaHHS
T1APOCUCTEMOTO JJIA oniepaTopa 3 KabiHU TpaKkTopa, O€3MeUHICTh 1 T. 1.

Jlns  3abe3nedeHHs MIJABHMINCHHS SKOCTI POOOTH  CKJIAJaHHS  CEKINii
IMPOKO3aXBaTHOTO KYJLTUBATOPA pO3pO0IIEHO TiipaBiaiuHuil nmpuBoj (puc. 1) [5].

Sx BuAHO 13 puCyHKa | TiApaBIIYHUN MPUBOJA CEKIIM IIMPOKO3aXBATHOTO
KyJIbTUBATOPA CKJIAJIAE€THCS 3 HACOCHOI CTaHIIi 1, T1IpopO3NOALTbHIKA KEpyBaHHS 2
3 MYCKYJBHUM MPUBOJIOM, KJIarmaHa «a0o» 3, M TOPIEBI MOPOKHUHU IKOTO 3’ €THAHI
3 BUXIZHUMH TiapomiHismu 20 Ta 21 Tiapopo3NoaiIbHUKAa KepyBaHHS 2 3a
JIOTIOMOTOI0 KJIaMaHiB TUCKY 4 Ta 5, mapajelbHO SIKHM YCTAaHOBJIEHO 3BOPOTHI
knananu 6, 7. Buxig kmamana «abGo» 3 3’€AHAHO 13 TOMApHO 3 €IHAHUMU
rigpoummigapamMu 8§, 9 ab6o 10, 11 mpuBOMIB CeKIi MIMPOKO3aXBATHOTO
KyJIbTHBaTOpa. Ha BX0max mMOpoXHUH TIAPOIMIIHAPIB 8, 9 yCTAaHOBIEHO apocedi i3
3BOpOTHUMU KjanmaHamu 12, 13, 14, 15, a Ha Bxomax MOPOKHHUH TiaporumiHapis 10,
11 ycTanoBneHo apocedi 13 3BOpoTHUMH kinamanamu 16, 17, 18, 19. Tlepeanopiinesi
Ta ITOKOBI MOPOKHUHM TiAporaiHapiB 8, 9 ta 10, 11 3’exanani rigposinismu 22, 23
Ta 24, 25 BIANOBIAHO.

PoGouya pigmHa B mporeci poOOTH  TiAPABIIYHOTO TPHUBOAA  CEKINH
HIMPOKO3aXBaTHOTO KYJbTUBATOpPA MIABOAMUTHCS J10 MOPOKHUHU T1IPOLMIIIHIPA,
SKUW TepeMillae BIAMOBIAHO BUXIIHY JaHKY, 3’€/IHaHY 13 BIJMOBIJHOI CEKIIEI0
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KyJIbTUBATOPA /O 3aJaHOTO TOJOKEHHSI, MICJISI YOro TiIPOMWIIHAP BUXOJUTH Ha
yIop, TUCK y BIJAMOBIIHIN T1APOJIHII MiJBUIYETHCSA, B PE3YJIbTaTI YOTO CIIPAllbOBYE
KJamaH THUCKY, SKWW 3’€IHy€ AaHy TiAPONIHII0 13 MOPOXHUHOIO HACTYITHOTO
TIAPOLMIIHAPA TPUBOJA HACTYMHOI CeKIli KyJbTHUBaTopa. TakuM YHHOM
3a0€3IeUyeThCs TTOCIII0BHE MEPEMIIICHHS CeKIIIM KyJIbTUBaTOpa MPH CKIIAJIaHH] iX y
TPAHCIIOPTHE TTOJIOKEHHS.

%o 17

ST (1= ] N

74/,/ %4

Puc. 1. 3ampomnonHoBaHuii TiApaBIIYHUN TPHUBOJ CEKI[H IIMPOKO3aXBATHOTO
KyJIbTHUBATOPA.

JlaHOIO  TOCHTIZIOBHICTIO ~ pOOOTH  3alpPOTNOHOBAHOTO  T1APONMPHUBOJA
3a0e3neuyeThCsl 3aJaHa MOCTIAOBHICTE pPOOOTM BUKOHABYMX TIAPOUMIIHAPIB
MPUBO/IIB CEKI[IH KyJIbTUBATOPA B aBTOMATUYHOMY PEKHMI, B PEXHUMI CTa0IIBHOCTI
MIBUAKOCTI PyXy Ta THCKY y MOPOKHUHAX T1IPONIPHUBO/IA.

3acTocyBaHHS JaHOTO TiIPONPHUBOJA MIJBUILYE SIKICTh MPOLECY MEpEeBEACHHS
CeKIId MIMPOKO3aXxBaTHOTO KyJIbTHBaTOpa JO poOOOYOTr0 Ta TPAHCHOPTHOTO
MOJIOKEHHS, BUKIIOUYA€ BUHUKHEHHS KOJHMBaHb IIBUJAKOCTI B TMPOIECI JaHUX
orieparti.

Tomy, oOrpyHTyBaHHS mapaMeTpiB TiAPaBIIYHOTO MPHUBOJA  CEKLIN
HIMPOKO3aXBaTHOTO KyJIbTUBATOPA 3 MOCIIIOBHUM CTIPAITIOBAHHSM ri):[poupmin[piB €
AKTYaJTbHOI0 HAYKOBO-TIPAKTHIHOKO 33/1a4ero, BleHIeHHH KO JaCTh MOXJIUBICTD
MOI[@leBYBaTI/I 1 CTBOPIOBATH HOB1 TMPHUBOJIM CUIBIOCIIMAIINH, IO TapaHTYIOTh
T IBUAIIEHHS ix SIKOCTI Ta e(eKTHUBHOCTI, 10 3a0€e311eYnTh ix
KOHKYPEHTOCIPOMOYKHICTh Ha BHYTPIIIHBOMY 1 30BHIIIHIX PUHKAaX.

Crncok nitepatypu

1.Ratushna N., Mahmudov I., Kokhno A. MeToauuHi miaxoayd 10 CTBOPEHHS

HOBOI CLIBCHKOTOCIOJIAPCHKOT TEXHIKM Yy BIJAMOBIAHOCTI 3 BHMOTaMH PHUHKY
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VJIK 631.3

JOCJIIIZKEHHSA BIIVIMBY HAITOBHIOBAYIB
HA JJE®OPMAIIIAHI BJACTUBOCTI KOMIO3UIIMHUX ITIOKPUTTIB
HA OCHOBI ®EHIUVIOHY

A. B. Knumenko, k.m.u., B. B. Anicimoes, k.m.H.
JIBH3 « Ykpaincovkuii Oepaicagnuil XiMiko-mexHoa02iuHuil yHigepcumemy, m. /[Hinpo

[TomimepHi MaTepiayii 3HAWIUIM MIMPOKE 3aCTOCYBaHHS y BYy3Jax TepTs
Cy4acHUX MalIuH 1 MexaHi3MmiB [ 1-3]. Bukopucranss nojimepiB J103BOJIS€ 301TBIITUTH
HAJIAHICTh Ta PECypC MalllMH, MOKPAUIUTH IX EKCIUTyaTalliiiHi, TEXHIKO-€KOHOMIYH1
XapaKTepPUCTUKA 1 TEXHOJOTIYHICTh, BIAMOBUTUCS BiJl Je(PIIUTHUX CIUIABIB
KOJBOPOBUX METAIIB 1 3HU3UTH BapTICTh MAILIMH.

[lepcnEeKTUBHOIO € TEXHOJOTIS MOKPUTTS JAeTalied MAIlWH 3HOCOCTIMKUM
nojiiMepoM — (DEHIIOHOM 3aMiCThb BHUKOPUCTaHHS IIJIBHOI JeTami 3 KOJIbOPOBOTO
CIUIaBy, IO TPU3BOAUTH JO 3HAYyHOI eKoHomii Ha wMarepiam. [Ipore s
BUKOPHUCTAHHS II€l TEXHOJOT1i HEOoOXIHO 3a0e3MeUnTH HE TIILKHU BHCOKI (Pi3HKO-
MEXaHIYHI MOKa3HUKH MOJIIMEPHOTO TTOKPUTTS, a 1 TapHI MOKA3HUKH aAre3ii MOKPUTTS
JI0 OCHOBHOT'O MaTepiaiy.

VYV skocTi 00’€KTiB JIOCHIIKEHbL OOpaHO apOMAaTHYHHUHN IOJiaMiJa TOJIi-M-,II-
deninenizopranamia (penuton C2), 30kpemMa MOKPUTTS 3 HbOTO, Ta KOMITO3HIIIHHI
MOKPUTTS HAa HOTO OCHOBI, IO MICTSATh (PYHKIIIOHAJIbHI HAITOBHIOBAYI.

B pesymprari mpoBeaeHWUX JIOCHIKEHbh BCTAHOBJICHO BIUIMB OOpaHUX
HAIMOBHIOBAYiB Ha JeopmarliiiHi BIACTUBOCTI KOMITO3UIIIMHUX MOKPUTTIB HA OCHOBI
deninony. Ha rpadikax (puc. 1) mpeactaBieHO OTpUMaHi 3aJIEKHOCTI BITHOCHOTO
MIOJTIOBKEHHSI € BiJ] BMICTY Pi3HUX THUIIIB HanmoBHIoBaya C.
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Puc. 1. 3anexxHIiCTh BITHOCHOTO MOJOBXKEHHS (€) Bi BMicTy HarmoBHIOBava (C)
y CKJIaJIi IOKPUTTSI.

BBeneHnHss TBepauMX YAaCTMHOK B ()EHIJTOHOBE TOKPUTTS TMPHU3BOAUTH [0
0OMEXKEHHSI PYXJMBOCTI HAJAMOJICKYJISIPHUX YTBOPEHb Ta iX €JIEMEHTIB B IIPOIIeCl
nedopMmyBaHHs. B pesynbTaTi 4oro MiJBHINYEThCS iX oOmip A0 AepopMyBaHHS Ta
3HIDKYETHCS BETTMYMHA BITHOCHOTO TIOJIOBKEHHS MTPH PO3TATYBAHHI.

Crucok nitepaTypu

1. MamkoB 0. K., Ouap 3. H., baitbapankxas M. lO., Mamaer O. A.
[TonmumepHbIe KOMIO3UIIMOHHBIE MaTepHalibl B TpuboTexHuke. Mocksa. Henpa, 2004.
262 c.

2.Pocius A. V. Adhesion and Adhesives Technology // Carl Hanser Verlag,
Munich, 2012. 370 p.

3.Yang H. H. Aromatic high-strength fibers. New York:Wiley, 1989. 248 p.

VIIK 631.3

NHOBALIMOHHBIE KOHCTPYKIIUU OBOPY/IOBAHUA _
JJIAA N3IrOTOBJIEHUA MYUYHBIX XJIEBOBYJ/JIOYHbBIX U3IEJINN

A. A. Illgeoko, M. UH. Bepenuu, A. U. Huxonvckuii, K. B. /[ybpoeckasn, A. B. Azenw,
A. A. Cemawmko
YO «I'poonenckuti 2cocyoapcmeentblll acpapuslii yuugepcumemy, 2. I poono,
Pecnybauxa Benapyco

Jlsist OONBIIMHCTBA CTPAH MUpa BaXXHEHIIMM HalpaBIEHUEM PACTEHUEBOJCTBA
SBJIIETCSI BBIPALIMBAHUE 3€PHOBBIX KYJIBTYp. DTa OTpaciib MPOU3BOAUT Haubosee
BaXKHbIE TMPOAYKTHl MUTAHUS, KOTOPBIE JEXAT B OCHOBE pallMOHA COBPEMEHHBIX
JIOJEH, a TakKe WIrParoT KIIOYEBYIO pOJib MPU TMPOU3BOJCTBE KOPMOB JUIS
CEJIbCKOXO35IMCTBEHHBIX )KUBOTHBIX. 3€PHO SBJISIETCSI OCHOBHBIM MPOJIYKTOM MUTAHUS
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YyeloBeKka M Haubojiee YacTo HCHONB3YyeTCsl JJid TMPOM3BOJACTBA  MYYHBIX
XJ1€000yJIOUHBIX U3/IETUH.

B mociaegnue roasl BcE  OoJiblliee  pacHpOCTpaHEHUE B IMHINEBOM
MPOMBILIUIEHHOCTA TMOJY4al0T MHUKPOBOJHOBBIE KOJIEOAHUS CBEPXBBICOKMX YaCTOT
(MKCBUY). Takue TEXHOJOTHH, C OJHOM CTOPOHBI, MOTYT IIO3BOJIMTH COKPATUTh
3aTpaTbl SHEPTMM HA PEAINU3ALUI0 TEXHOJOTMYECKOrO Ipolecca, a ¢ JIpyrom —
00ecreynTh KauecTBO MPOU3BOAUMBIX XJ1e000ynouHbIx uznenuii (XbN).

[IpoBeneHnble Hamu uccienoBaHust [l] mokazanmu, YTO NEPCHEKTUBHO
ucnons3oBath (MKCBY) B TexHonoruu npousBojacTBa (XBU) na cragum 3ameca
TeCTa, Il WHTEHCU(PUKAIUU OpOXKEHUS TecTa M B TEXHOJOTUHM TIPOU3BOJCTBA
My4HbIX KoHAUTEpPCcKUX m3aennii (MKHM) Ha cranuu X BbINEUKHU.

[lenr wuccrnemoBanusi —  pa3paboTKa WHHOBAIIMOHHBIX — KOHCTPYKITUH
o0opynoBaHus, OOECHEYMBAIOIIET0 WHTEHCU(UKALMIO TEXHOJIOTHMH MPOU3BOICTBA
MYYHBIX XJI€000YJIOUHBIX U3eANi myTéM ncnonb3zoBanus MKCBUY.

Pa3paboTka KOHCTPYKIMH TECTOMECWJIBHOW MAIIMHBI NEPHOJUYECKOTO
nevictBus.  lIpemyoxkeHa  HOBasg  KOHCTPYKIMST ~ TECTOMECHJIBHOW — MAIlIWHbI
MePUOJUYECKOT0 JICUCTBUSA, ¢ (PYHKIMEH WHTEHCU(UKAIIMU TIporiecca OpOKEHUS
tecta [2]. Kak 6bu10 mokazano Hamu pasee [1], ucnonbp3zoBanrne MKCBUY no3Bossier
B 1,7 pa3za coOKpaTUTh MPOJOJKUTEILHOCTh OpOXKEHUs TecTa 0e3 KaKoro-imdo
YXYILIEHUS] CBOMCTB TECTOBOTrO noiydadpukara u BoineuyeHHbIX XBbU.

Ha pucynke 1 a, 6 mpencraBiieH BHEITHUN BUJT KOHCTPYKIIUA TECTOMECHILHOMN
MAIIIUHbBI U €€ OTAEIbHBIX JIETAJICH.

TecroMecuiibHasi MalllMHA MEPUOJINYECKOTO JEHCTBUS COCTOUT U3 CTAHUHBI 1,
3aKpETUICHHON Ha (DYHJaMEHTHOM IUINTE 2, SJICKTPOABUTATENS 3 C PUBOJIOM 4, TEXKH
5 ¢ KpBIIIKON 6 U MECUIIBHBIM OpraHoM 7. MallluHa Take OCHAaIIeHa F€HEePaTOpPOM
MUKPOBOJHOBBIX KOJIEOAHUN CBEPXBBICOKHX YacTOT, COCTOSIIIIUM M3 MarHeTpoHa §,
Tpanchopmaropa 9 u BomHOBomOB 10. Kpblmika coaepXuUT 1O NEPUMETPY
VIUIOTHEHHWE W3 3JAaCTUYHOro mnosiuMepa 11 W BhINOIHEHA W3 CBETOMPO3PAYHOIrO
KOMITO3MIIMOHHOTO MaTtepuaia. Y IIOTHEHUE U3 3JaCTUYHOIO MOJIUMEPA HEOOXOUMO
IUISL TOTO, YTOOBI MCKJIIOYUThH BBIXOJ MHUKPOBOJIH M3 J€XKHU Hapyxy. M3roromieHue
KPBIIIKKM W3 CBETONPO3PAYHOTO Marepuana AaéT BO3MOXKHOCTb KOHTPOJUPOBAThH
IIPOLIECC 3aMeca B JIEKE.

BHyTpH KpBILLIKK YCTaHOBJIEHA TOPU30HTaIbHAs nieperopojka 12, odpazyronias
3aMKHYTBIM OTCEK, B IIEHTPE KOTOPOr0 pPa3MENIAaeTCsi MarHeTpoH 8§ C paJHualIbHO
BBIXOISIIIIMMU U3 HEro BojaHoBoAamu 10. MammHa 1ONOJHUTENRHO YKOMILJIEKTOBaHA
KOMITbIOTEPU3UPOBAHHBIM OJIOKOM yrpaBieHus: 13, ciyKalum JUisi aBTOMaTU3AINH
TEXHOJIOTMUECKOI0 TMpoliecca 3aMelIMBaHus Tecta. biiok mnpencraBiser coOoit
MHUKPOIIPOLIECCOPHOE YCTPOMCTBO C OTOOpaKEHUEM TEKYILEro U 3aJJaHHOIO BPEMEHU
Ha IUGPOBOM TabJO M CEHCOPHBIMH 3JEMEHTAMHU YINPABICHUS TECTOMECUIHHOU
MaIIMHOW. YTpaBjieHHE OJIOKOM pEealn30BaHO TOCPEICTBOM (PYHKIIMOHATHHBIX
KHOIOK MJIM CEHCOPHOW IMaHEIM W MOXET OCYIIECTBIATHCS B PYYHOM WIH
ABTOMAaTUYECKOM PEKUME.

MUKpPOBOJIHOBasi YCTAHOBKA JIJIsi BBINIEYKA MYYHBIX KOHAUTEPCKUX H3ICITUU.
Ha pucynke 2 nzo0paxkeHa cxema MUKPOBOJIHOBOM yCTaHOBKM Jijisl Beineuku MKW u
€€ OTAENbHbIE Yy37bl. BHYTpM NIWIMHIPUYECKOTO HKpPaHHOIrO Kopmyca |1,
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pacmoJIOKeHbl TeHepaTopHble Oyioku 2 ¢ wmarHerpoHoMm 3. llmmuHapudeckuit
DKpaHHBIM KOpmyc 1 pacmoyio)keH TakK, 4TO €ro OChb HAaXOJIWUTCS MapaJuIeIbHO
TOPU30HTAJIBHON MIOCKOCTH. MEXly IBYMsI T€HEepaTOPHBIMU OJIOKaMHU 2 UMEIOTCS
MEPETOPOJIKH S5, OrpaKJAIoIIMe CUCTEMY OOecreueHUs T0Jlayu OCTPOro mnapa 4 s
OIIMApKH TECTOBOM 3aroToBku. [loj KaXaplii reHepaTOpHBIM OJIOK 3aKperieHbI
BEPXHUE MOJYHWIMHAPUYECKAE PE30HATOPHBIE KaMEPBI 7 TakK, YTO H3JIydaresb 3
HaIlpaBJIE€H CO CTOPOHBI OOKOBOM MOBEPXHOCTH BO BHYTPb MOIYLIUIMHAPA.

Puc. 1. BHemnuii Bua TECTOMECUIIBHOM MAIIUHBI EPUOJUYECKOTO JTEHUCTBUS:
1 — cranunHa; 2 — ¢yHIaMeHTHas IUIMTA; 3 — BJEKTPOJBUTATENbh; 4 — MPHUBO;
5 — nmexa; 6 — KphIlKa; 7 — MECUJIbHBINA OpraH; 8 — MarHeTpoH; 9 — Tpanchopmarop;
10 — BonHoBoOx; 11 — ymmotHenue; 12 — neperopojika; 13 — KOMIBIOTEPU3UPOBAHHBIN
IIyJIBT YIIPABJICHUS.

Puc. 2. (Cxema MHKpPOBOJHOBOM YCTAHOBKHM ISl BBINIEUKH MYYHBIX
KOHJIUTEPCKUX U3JeIui: 1 — MUIMHIAPUYECKUI SKPAHHBIA KOPITYC; 2 — TeHEpaTOPHBIN
0JI0k; 3 — Mar"HeTpoH c wusznayyarenem; 4 — cucTeMa IMOJa4yd OCTPOro mapa;
5 — DKpaHHBIE MEPErOPOKU; 6 — JaAMIBI-TPUIIb; 7 — BEPXHUE MOJYLUINHAPUYECKUE
pe30HaTOpHBIE Kamepbl; 8§ — poTop; 9 — nudnekrpuyeckue monapku; 10, 11 —
OPUEMHBIA U MOJAOIIMK TpaHCHOPTEPBL; 12 — rotoBele m3nenus; 13 — ocHOBaHHUA
LHUJIMHAPUYECKOTO SKPAHHOTO KOpITyca.
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Buytpu skpanHoro kopmyca | KOHIIEHTPUYECKH PaCIOJIOXKEH pOoTop 8§, Ha
OOKOBOM TMOBEPXHOCTU KOTOPOTO YCTAHOBJIEHbl HIKHHUE MONYUUIMHAPUUYECKHE
pe3oHaTopHble Kamepbl 8. Mexy OCTalbHBIMU TE€HepaTopamMu OyiokamMu 2
PaCIOIOKEHBl JIaMIIBI-TpHiIb 6. Ha TropH30HTanpHO pPacmoyIOKEHHOM poTope 8
YCTAHOBJIEHBI JTUAJIEKTpUUeckue Jtoiabku 10. PoTop 8 Bpamiaercs 3a c4eT MoToOpa-
penykropa. Ilomadya TeCTOBBIX 3aroTOBOK Ha  JHUDJIEKTPUYECKHUE  JIFOJIBKU
OCYILIECTBIISIETCS C TOMOIIBIO TMOJAIOIIEr0 TpaHcmoptepa 11, a mpueM TOTOBBIX
MYYHBIX U37EIUI — C MOMOIBIO TpUeMHOTo Tpancnoprepa 10.

3akmouenue. lIpennoskeHHbIE KOHCTPYKIIMKM OOOPYIOBaHUS OTIMYAIOTCS
MPUHIUITHATHPHOM HOBU3HOW M O0OECIIEUMBAIOT  CYIIECTBEHHOE  YIIYUIICHHE
TEXHOJIOruM npounsBoacTea XbU.

Hcnonws3oBaHHas nureparypa

1.TTotexa B. JI., lllaBko T. B., IlIBenko A. A. MHTeHCHUKamusa mpoIecca
Opo’KeHMsSI TecTa DJIEKTPOMATHUTHBIMU KOJICOAHUSIMH CBEPXBBICOKHX YacToT //
NHHOBaIMOHHBIE TEXHOJIOTUU B IMHINEBOM MPOMBINUIEHHOCTH: Matepuaibl XV
MexnayHap. Hayd.-pakT. koH(}. (MwuHCK, 5-6 okTsi6pst 2017 1.). Munck, 2017.
C. 197-200.

2. TecTomMecunbpHas MallliHa MEPUOTMYECKOTO ICHCTBUS: 1MojIe3. Moaesb 11439
/ A. B. Tlotexa, K. B. Uypak, M. W. Bepennu, A. A. bypak, B. JI. Ilorexa. Ony6u.
02.05.2017.

VJIK 631.3

PO3POBKA INIIIIAHOTI'O ®LJIBTPY 3 MAJIUM I'TIPABJIITYHUM
OITIOPOM I BUCOKOIO TOHKICTIO OYUCTKHA

O. M. 3ybuenko, k.m.n, oouenm, O. B. Camapoax, B. O. @edopuyk, O. B. Kypoa
BCII Tanvniscokuti 6y0igenbHo-eKoHOMIuHUL Koaedxc Ymancokoeo HYC

Po3pobka ¢iabTpiB 3 MaJMM TiIPaBIIYHUM OIOPOM 1 BHCOKOK TOHKICTIO
OYMCTKH, MPOCTa MOXJIMBICTh PEreHepariii 1 3aCTOCYBaHHS iX B CEpeOBHUINAX 3
MIBUIICHUMH TEMIIEpaTypaMHu, 10 TOTO IIE BOJIOAIIOTh BEJIUKUM PECYPCOM, SIKE € Ha
JTaHUM yac CKJIaJHUM 3aBJaHHSIM.

ABTOpaMH JOCTIAKEHI MOXKIIUBOCTI pO3POOKU KOHCTPYKIIi (PUIBTPY, B IKOMY
B SIKOCT1 (PUIBTPYIOUOTO MaTepialy BUKOPUCTAaHI METalIeBl KyJIbKH MIEBHOTO JliaMeTpa.

3pa3ok sBisie COOOI0 MIIIHAPUYHUN KOPIyC aiaMeTpoM 35 MM 3 Pi3HOIO
TOBIIMHOIO (IBTpYyOYOro mapy. Iias yrpumMaHHs KyJb0K B KOPIyCl 3 000X CTOpPIH
HOro KpIimisThCsd MIATPUMYIOTH CITKA 3 PO3MIpaMu BIYOK TPOXHM MEHIIE AlaMeTpa
KYJIbOK B KOpIyc (isIbTpa, sSIKUid i1 €AHYIOTh JI0 TiipocucTeMH [1].

JocnipkeHHss AJie OTPUMAHHS OCHOBHUX XapaKTEPUCTUK 3pa3Ky (QuibTpa
MIPOBOJIMIIM MO 3BUYaiHIA Meroauii Ha manuBi TC-I mpu mocTiiiHIA Temmeparypi
20 °C [2]. B skocti 3a0pynHIOBaYa 3aCTOCOBYBAJIM CYCICH3II0 JOPOKHBOTO MUY,
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KOMIIOHEHTH $KOI € XapaKTepHOIO CKJIAaJ0BOI0 3a0pyAHEHb MaluB 1 PIAUHH
T1paBIIYHUX CUCTEM.

YactuHaku 3abpyaHeHb po3mipom Bix 20 g0 10 MKM Kpailie yTPpUMYIOThCS
GUTBTPOM MPHU MEHIIIM MIBUAKOCTI MOTOKY. BCi 3a0py/IHIOIOU] YACTKU MEHIIIE 5 MKM
MPaKTUYHO HE YTpUMYBaIHCsA (GUIBTPOM Yy BChOMY Jiana3oHi JOCIIIKYBAaHHUX
IBUJAKOCTEH Teuii. Perewipamii gociigHoro 3paska ¢uibTpa 3A1HCHIOBAIN
3BOPOTHOTO MPOKAaYyBaHHAM YUCTOI PiIUHU.

Pesynbratu  noCHiDKeHHS — (QUIBTPIB 3 KYJBKOBHUMHM  HAallOBHIOBA4aMHU
JI03BOJISIIOTh 3pOOUTH BHUCHOBOK IPO METY JOLUIBHICTH IX 3aCTOCYBAaHHSA, TaK SK
(G1IbTPU 3 TAKMMH HAIOBHIOBAYaMU MAlOTh JOCUTh BHCOKY CXUJIBHICThH J0 OUYHCTKU
MpU MAJIOMY T1IPaBIIYHOMY OTOpP1, J0OpUM (iIBTPYBaHHIM 1 MOKIIUBICTIO TPOCTOI
pereHipaiiii.

[Ipn mnpokauyBaHHI 3a0pyJHEHOTO TaJMBa Yepe3 BUMPOOYBaHMM 3pa3oK
¢1apTpa BiAOMpamu npoOu PIAMHM 0 1 Mics TOAMHHOTO ocaxy. Yac mpoTarom sikoro
B 0CajJ BHUIAJAIOTh YACTKU MIKPOHHOIO poO3Mipy mpodbu ¢oTorpadyBanu i
MIIpaxoByBajJu KUIBKICTh YACTHMHOK 3a0pyAHEHb MO IHTEpBaJlax B 3a0pyJIHEHOMY
najauBi 1 GUIbTpATI.

B pesynbTaTiekCcriepuMEHTIB BU3HA4Yaldu KOEQIIIEHTH BIJACIBY YaCTHUHOK,
¢iapTparii, rigpaBIiyHU omip (iIbTpa, BIUIMB TOBUIMHHU (UIBTPYIOUOIO IIApYy 1
BEJIMYHMHU IPOKAYyBaHHS PiMHH, IIBUAKOCTI MOTOKY Ha TOBIIMHY OUYHUIIICHHS.

OTpuMaHi J1aHl TOKa3ylOTh, II0 TOBIIMHA OYMILIECHHS, 3aJEKUTh BiJ J1aMeTy
KyJbOK HaroBHIOBaua. OJIHOpa30Be MpOKauyBaHHS 3a0pyIHEHOro MajMBa 4Yepes
biapTp 3 Kyapkamu jgiametpoM 0.15 mm. 1 0.5 MM. 103BoJIMIIA MOBHICTIO BUAQINUTHU 3
PIIMHYU 3a0pyIHEHOT YacTKH BIAMOBIAHO 710 30-50 MKM.

ToBumIMHI (QUIBTPYIOUOTO wIapy MpPH OJHAKOBUX YMOBAaX EKCIEPEMEHTY
INPaKTUYHO HE BIUIMBA€ Ha TOBILUMHY (DiIbTpallii, ajge 3a paXyHOK JOAATKOBHUX BTpPAT
[0 JIOBXKHMHI TIAPABIIYHUNA ONIp 3pOCTa€, BIA(UIBTPOBAHICTh * MOKPAILYEThCS 31
3017BIICHHAM TOBIIMHU (IIBTPYIOYOTO IMIapy. 3 METOI BHU3HAYEHHS BIUIUBY
BEJIMYMHU TPOKAYyBaHHSA PIIMHU uepe3 (inbTp HA TOBUIMHY OYHIIECHHS Oynu
MPOBEJEHI eKCIEPeMEeHTH Ha PuIbTpi 3 Kynbkamu aiamMerpoM 0.15 MM. 1 TOBIIMHOIO
mrapy 20 mwm. IIBuakicTh Tedii B mopax BUSBISETHCS SK BIIHOMICHHS MPOKAaYyBaHHS
pianHu Yepe3 PUIbTp B OAMHUIIIO YacCy JO IO )KUBOTO MEPETHUHY.

Touni gaHi MOKAa3HUKIB, IO BCl YaCTUHKHU po3MipoM Outbmr HiX 20 MKM.
YTPUMYIOTbCSL (DUIBTPOM, BEIWYMHA MPOKAUYBAHHS JUIsI 3a3HAYEHUX PO3MIPIB
3a0py/IHEHb HE BIUIMBAE HA TOBUIMHY OYMILICHHS.

Crnucok nitepatypu

1.VcranoBka  ayis  OCyllyBaHHS  MaJWBHO-MACTWJIBHUX  MaTepiajiB
HEUTpaJBLHUM ra3oM: naT. Ha BuHaxin 95748 Ykpaina: MIIK BO1D 3/32, BO1D 53/26
/ 3y6uenko O. M., Tpodimos 1. JI.; Bnacauk HarioHanbpHMI aBialiiiHuii YHIBEpCUTET.
Ne u201406119; 3asB. 04.06.2014; ony6a. 12.01.2015, bron. Nel.

2.Crioci0 o4MIIeHHS PIIMHM BiJl MEXaHIYHHUX JOMIIIOK. TaT. Ha BuHaxig 20686
VYkpaina: MIIK B04C 5/00 / Tpodimo 1. JI. 3ybGuenko O. M.; BIacHHUK
Hanionansuuit aBianiiinuii yaisepcuteT. Ne u2006066933; 3ass. 21.06.2006; omy0d.
15.02.2007, Brom. Ne2.
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VJIK 631.3
"KUTJIOBI BY IMHKH 13 COJIOMHU

B. B. I'opnunuenxo, I'. Il. Paoa, B. O. @eoopuyk, M. C. Kykiin
BCII Tanvniscokuti 6y0igenbHo-eKoHOMIuHUL Koeddc Ymancvbkoeo HYC

Kapkacna konctpykiisa. Crocid mnepembadaec BHUKOPUCTAHHS JTOAATKOBOTO
HECY4Oro Kapkacy, [K JJIs IUTOBOro OyauHKY. Kapkac ciopyiKyeTbes 3 AEpEB'THUX
OpyciB, miCJIsI 4Or0 BiH 3aMOBHIOETHCS OJIOKAMH 3 COJIOMH. € I1I€ OJMH PI3HOBU]
uporo meroay. Konm kapkac He 3amoBHIOETbCA OjlokamMu , a oOknamaerwes. [lpu
IbOMY, TIEPII TOro SK OOKJIamaTH Kapkac OJOKaMu, CJiJ OOTSITHYTH KapkKac
METaJIeBOI0 CITKOIO, JJIi MOAAJbLIOT0 OIUTYKATYpIOBAHHS BHYTPIIIHIX CTiH.
[Tounnatu ykiananas 0J0KiB moTpiOHO 3 KyTiB. [lepen ykinamanHsaM Ha QyHIaMEHT
YKJIaJal0Th Tipoizossuito (pyoepoitn, nomietwieH). [lo0 3ictukyBatn Kapkac 3
0Jiokamu, B OJIOLI MOTPIOHO 3AIMILUTH CHEUIATIbHUNM 3a30p, 1€ MOXKHA 3pOOUTH 3
nonomororo oenzonuiu [1].

Hecyui cTiHu 3 coiioM'sHuX OJOKiB. ByAIBHHUUTBO CTiH 3 BUKOPHCTAHHIM
0JIOKIB 13 COJIOMHM 3a IIPUHIIUIIOM HE BIJPI3HIETHCA B OyiBHUIITBA CTIH 3 LETJIH.

Conom'siH1 OJIOKH YKJIaIalOThCsl B TIEPEB'sI3KY, Tak, 100 IIBU HE CIIBIAJAJIH.
Oe3KapKacCHUX KOHCTPYKIISl COJIOM'SSHOTO OYIWHKY JMJis JOJAHHS KOHCTPYKIIi
J0JJaTKOBOI YKOPCTKOCTI BUKOPHUCTOBYIOTH 0e3iiu mpuilomiB. B ocHOBHOMY OJ0KH
CKPIIUTIOIOTh BEPTUKAIHO BOUTUMU JIEPEB'SHUMHU KUTKaMu. MOXXITMBE BUKOPUCTAHHS
1 MmetaneBux npyTiB. [Ipu oMy npyT BMypoByIOTh y (yHAaMEHT OYIUHKY Tak,
o0 MOBXWHU TMPyTa BUCTAYWIO IS 3B'S3KH JBOX COJIOM'SHHX OJIOKiB. Bimgctanp
MDK MpyTaMHd Ma€ CTaHOBUTH Onm3bKO oaHOro Metrpa. Ilicms, meprni naBa psau
HaJ[IBaIOThCS HA IPYTHU. B HAacTymHI — Tak camo 3a0UBalOThCA MPYTH.

Icnye TexHOOTIA, MpH SIKIM NMPYTH HAPOIIYIOTh MO Mipi yKiaaaHHs OjokiB. B
pe3ynbTaTi, MICAs 3aKIHYEHHS 3BEJICHHS CTIHM BUXOAMTH IITHP, MPOXOAUTH Yepes3
CTIHY 1O BCili BHcOTi. HuHsA yYacTMHA Tak caMO 3aMypOBYEThCS B (DyHIaMEHT,
BEpXHS BIHUPAEThCS B Mayepyiar (omopa isi CTpONWJ) 1 Mae pi3p0y, Ha SIKy
HAKPYy4Yy€ThCs Taiika. TakuM YWHOM BUXOJUTH CTsDKKA. BigcTaHp MiX IITHPSIMHU OJUH
METP.

Conom'stHi 6510KHM (Y MICIISIX 3 OUTBII BOJIOTHM KJIIMAaTOM) TaKOX CKPITLTIOIOTh
MK CO0O0I0 TTMHSHHUM 200 IIEMEHTHUM PO3YHNHOM.

Kouctpykuis ¢yngamenty. CTiHH 3 CONOM'SHUX OJOKIB MaiOTh BaXKIHBY
nepeBary nepen iHIMME MaTepiajJaMu — 11e JerkicTh. [le o3Hagae, 1o npu 3BeICHHI
CTIH 3 COJIOM'SHUX OJIOKIB, TUCK Ha TPYHT 3HAYHO MEHILIE, HDK NpPHU 3BEACHHI
LEereJbHUX 1 HaBITh JiepeB'sHUX CTiH. OTxe, Uil KOHCTPYKIIT PyHIaMEHTY MOTPiOHO
MEHIIIe OY/IBEJIbHUX MaTepialliB, 10 IO3UTHUBHO IIO3HAYMTHCA Ha BapTOCTI
OyJIIBHUIITBA Ta TPYJOBUTPATH.

[lepen 3BemeHHSM GyHIAMEHTY HEOOXITHO JOCHIDKyBaTH TpyHT. | B
3QJIKHOCTI BiJl JJOCHIDKEHHS TPYHTY, BUOUpaeThes Tun pyHnamenty. [lpu 3BeneHH1
OJIHOIIOBEPXOBOT0 OYyIMHKY Ha CyXOMY I'PYHTI MOHa BUKOPUCTOBYBATH IJIaBAIOUUNA
TUn GyHAaAMEHTY.
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Jlnsa OyniBHMIITBA IIaBaro4oro (hyHAAMEHTY MOTPIOHO BUKOMATH TPAHILIECIO
mupuHoto Ha 20-30 cM Ounbllle MMPUHY 3a1IaHOBaHoil cTiHU. [licis pobumo mimany
3aCHUIIKY y TpaHIlei, Ha sKii OynyBaTUMEThCs OCTOHHMM ab0 LerIsHUM (PyHIaMEHT.
[Timany 3acunky 4epe3 KoxHi 15 cM moTpiOHO yTpamMOOBYBaTH 1 MOJUBATH BOIOIO.
ITicokx kpaiie OpaTd KpYMHO3EpPHUCTUN. TakoX MOKHa POOWUTU 3aCHUIIKy TpaBieEM 1
TOYHO TaKOX KOXEH IIap yTpaMOOBYBaTH 1 moyiMBaTH Bojoro. He moxoasum 1o
noBepxHi 15-20 cM mo mepumeTpy BCi€i TpaHiei sK 3 BHYTPIIIHBOI, Tak 1 13
30BHIIIHKOI CTOPOHU POOUTHCS oOmanyOka Ha BHCOTY IUIAHOBAHOTO (YyHIAMEHTY.

[Ticns, y BcepenuHy onanyOKu 3anuBaeTbes OeToHHA cyMiml. DyHAaMeHT mis
3MIIIHEHHS 1 HaAIMHOCTI 1HOJI apMyIOTh 3ali3HUMHU MpyTaMu. SIKIIO TPYyHT
TJIMHUCTHMA, BOJIOTHI Kpalle BUKOPUCTOBYBATH CTPIYKOBHMA THI (DyHIAMEHTY, KU
Moke OyTH 3BeleHuil 3 1ieriiu, Oyra, OeToHHuUX O5okiB abo OeTtony. [mOuHa
3aKiaieHHs] PyHIaMeHTy Oyjie 3aJie’KaTy BiJl TIIMOMHU MPOMEp3aHHs IPYHTY. SKiio,
HallpUKJaj, TIMOMHA NpPOMEpP3aHHsS CTAHOBUTH | MeTp, TO (yHIAMEHT  ciif
3aKiaaaTi Ha ruOuHy He MeHie 1 metpa 30 cMm.

CroBrmyactuii pyHIaMEHT TaKOX MIAXOAUTH MPHU 3BEACHHI OYAUHKY 3 COJIOMHU.
@yH1aMeHT MOXke OyTH BUKOHAHMM 3 IepeBa, MeTaly, OETOHY 1 YepBOHOI LETJIN.

CToBIM BCTAHOBIIIOIOTHCA Y BCIX KyTaxX MEPETUHY CTIiH 1 MEPErOpOJOK, a TAKOXK
M0 BCI JIOBXKMHI CTiHM Ha Biactadi 1-1,5 mertpiB. s 3B€ieHHSI CTOBIIB MOTPIOHO
poOypuUTH OTBIp Ha TMUMOUHY Outblie Ha ~30 % rnuOuHu npomep3aHHs rpyHTy. Jami
a00 3ayMTU GETOHOM MOMEPENHbO MIATOTYBaBINM Mimany noaymky (10-15 cm), abo
BUKJIAJaTH 3 KaMEeHIO a00 K 3aKJIaJlaTh JepeB'sHi abo MeTajeBi cToBmH. M cob0r0
CTOBIIM 3B'SI3YyIOTHCSI KaM'sTHOIO KJIQJKOI0, METAJIOM, IEPEBOM B 3aJIEKHOCTI BiJ TOTO,
AKUW MaTepian OyB oOpaHu 11 3BEJCHHS CTOBIIIB.

st Toro, mo0 3pobutH (GyHAAMEHT OUIBII SKICHUM 1 JOBFOBIYHHM HE
noTpioHo 3a0yBaT mpo Triapo- 1 Temnoizonsauii. /s mporo Moxyte Oytu
BUKOPHUCTAHI 130JII0I0Yl Martepiand SK KOPCTKUH MHOIMIACT. (PYHIAMEHT IS
COJIOM'STHOTO OYJTMHKY

Kounctpykuis maxy. Ilpu BubGOpi Tumy paxy Ui COJIOM'SHOTO OYIHHKY,
BaYXJIMBO BPAaxOBYBATH 3a SKOIO TEXHOJIOTI€I0 3BOAMBCS OyQuHOK. Sk paHime Oymo
CKa3aHO ICHYIOTh J[Bl TEXHOJIOTIi OyIIBHHUIITBA COJIOM'STHOTO OyIMHKY Li€: TEXHOJIOT1s
3BEJICHHS 13 3aCTOCYBaHHSM JIEPEB'STHOTO KapKacy 1 TEXHOJOTis, 3a SIKOIO CTiHa,
CKJIaJICHA 3 COJIOM'STHUX OJIOKIB caMa € HECY40l0 KOHCTPYKIi€t0. K0 y Oy/1iBHULITBI
3aCTOCOBYBajacs Mepiia TEXHOJOTIs, TO AaX MOXe OyTU Oyb-SKOTO THUILy, ajie, TUM
HE MEHIIIe, Kpallle BUKIIOYUTH BUKOPUCTaHHS BaXKKUX MOKPIBEILHUX MaTepialiiB.

3BefieHHsT K OyAMHKY MO JPYrid TEXHOJIOTii, 3BMYAMHO, T03BOJISE 3HAYHO
CKOPOTUTH BHUTpPATH Ha Marepiaj, 4dac. TeXHOJIOTis JaBHO IepeBipeHa 1 Hemae
CYMHIBY B ii HailitHOCTI. AJie Tipy OYIIBHUIITBI AaxXy AJIA 1i€i KOHCTPYKIi Oy IMHKY
CHIJ JOTPUMYBATHCS J€AKl KOHCTPYKTHUBHI BUMOTH.

BaxxnuBo, o0 KOHCTPyYKITisS Aaxy OyJia JErKoro 1 3a0e3mneuyBaia piBHOMIpHUI
PO3MO/IT HAaBAaHTAXKEHHS HA BCl CTIHM OyauHKY. HalOiumbIn migxoasion B JaHOMY
BUIIAJIKy € 4OTUpbOXCKaTHUM nax. KapHu3 gaxy moBuHeH ckiazatu 50 - 60 cwm, 1e
JI03BOJIUTH 3aXMCTUTHU CTIHH BiJ HECIPUSTIUBUX IMOTOJHUX YMOB.

XapakTEepUCTUKU COJIOM'STHOTO OJIOKY.
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[TapameTpu coom'ssHOTO OJIOKY MOXKYTh 3MIHIOBAaTHCh, B CEPEIHBOMY HOTO
PO3MIpH CTAHOBUTH: JOBXKMHA — 90 cMm, mupuHa — 45 cMm, Bucora — 35 cMm, Bara
20-25 xr.

Jns Toro mo0 TmepeBIpUTH COJIOM'SHUM OJIOK Ha TMOXKApPOCTIUKICTh, OYyB
MIPOBEJICHUM TOCTI]T.

ConoM'sHu#1  OJIOK, IOTUHBKOBAaHI 3 YCIX OOKIB TJMHSHOTO IITYKAaTYPKOIO
MiJaBajil IHTECHCUBHOMY HarpiBaHHIO MPOTAToM 4 roauH. 3a 1eH yac, Temreparypa
cooM'sHOTO OJNOoKy migHIiManack no 43 °C, nume naBivi. biox He TUIBKU HE
3aropiBcsi, HE CIIOCTEPIraNocs Tak camo 1 mosiBu AuMy. Lle BiAmoBigae BCiM BUMOTaM
noxkexHoi Oe3nexu. lTykaTypka X mpoTarom 2 TroAuH mepedyBaroud MiJl BIUIMB
temrepatypu Ha 100 °C, 30eperna cBiii 30BHIIIHINA BUTIS, 0€3 TPIITUH 1 CKOJIB.

Conom'stHuit 650K — IIKaBUW Marepian, SKUd 3a CBOIMH TETUIO(I3UYHUMU
mapaMeTpaMH  IepeBepilye Bci Bimomi Matepianm  (uerna, aepeso). Moro
TEIJIONPOBITHICT B 8 pa3iB HIXKYE, HDK y LEeriu 1 B 4 pa3u — HiX y aepeBa. L{o6
YHUKHYTH BTpAT TEIUIa IyKE€ BAXKIUBO MOA0ATH MPO TEIIIO3aXHCTy OYIWUHKY, Bif
LOKOJIS 10 1axy.

HaiiGinpm 3HauymmM J10Ka3 HaJIMHOCTI COJOM'SSHUX OJIOKIB € Te, IO JI0Cl
30eperiucs cnopyau Bik sikux 01u3bpko 100 pokiB. Y HUX J0C1 )KUBYTH JOU [2].

B pe3ynbTaTi BUnpoOyBans, npoBeaeHux y Kanamui, crina Bucotorw 2.5 metpa i
JIOBXMHOIO 3.6, TOKpUTa IIApOM MITYKAaTypKH, BUTpUMaja BEPTUKAJIbHE THCK
8 000 xr/m? i 6iune y 325 kr/m>.

[lepeBaru OyamHKY 3 COJIOM'SSHUX OJIOKIB:

1. NoctymHicTh MaTepiary.

2. ExoHOMiuHICTB — Ha OyAIBHUITBO 1 KB. M. ije 6mau3bko 40 rpH.

3. ExonoriunicTh — KOPOTKI TEPMiHU 3BEJICHHS (B CEPEIHbOMY 15 THXKHIB).

4. 3aBasiku cOJIOM1 B OyIMHKY CTBOPIOETHCS CTIPUATIUBUNA MIKPOKITIMAT.

5. Jlerkictp Marepiagy — Marepiajg AyXe 3pYYHHA i MajlomOBEPXOBOIrO
OyIIBHUIITBA.

Marepian y 6Oyokax — mpecoBanuii. Ile He 3anuinae MOMXJIMBOCTI TPU3yHAM
OCETUTHCS MOPYY 3 BaMH.

OnHe 3 TOJNOBHUX — BHCOKAa NOXEKHAa Oe3neka (MICHs IITyKaTypeHHs)
niaTBepakeHa opiniitaumu BunpoOyBanHuamu B CLIIA.

Cnucok nitepatypu

1. http://economstroy.com.ua/stroykairemonts/4009-texnologia-budivnuztva-z-
solom-blokiv.html.

2.Mupman M., Maknonan C. Jlom u3 coimomeHHbix OsokoB // Solar Energy
International. 1996. 60 c.
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YK 631.3.004
OPI'AHIYHE BUPOBHUIITBO B YKPAIHI: IH®OOI' PA®IKA

VYkpaiHa, Maw4d 3HAUYHMM TOTEHINal ISl BUPOOHUIITBA OpraHiyHOl
CIITBCBKOTOCIIOIAPCHKOI  MPOJYKINii, 11 €KCHOpPTy, CHOXMBAHHS Ha BHYTPIIITHbOMY
PUHKY, JOCATJIa TEBHUX pPE3yJbTaTiB IIOJAO PO3BHUTKY BJIACHOTO OPTraHiuHOTO
BUpOOHUITBA. Tak, mioma cepTu(IKOBaHUX CUIbCHKOTOCTIOAAPCHKUX YTioh B
VYkpaini, 3aiIHUX 1]l BUPOLIYBaHHSA PI3HOMAHITHOI OPTaHIYHOI MPOIYKIIil, CKIIagae
BKE TIOHAJ] YOTHPHUCTA TUCAY TeKTapiB, a HAIlla Iep KaBa 3aiiMae MovecHe MiCIe cepea
CBITOBHUX KpaiH-JiJIepiB OPTaHIYHOTO PYXY.

LLIO TAKE “OPFAHIK"? M R —

BMPOBHULITBO OPTAHINHOI NPOAYKLYI (CUPOBMHM) - enpobiuya aisnbhicrs
(i3nyHMX ab0 topuan4HuX ocib (y Tomy YMCAi 3 BUPOLLYBAHHA Ta nepepodku), ae nia yac
TaKOro BUPODHULTBA BUKAKOYAEMBCA 30CMOCYBAHHA XiMiyHUX dobpus, mecmuyudis,
2eHemuyHo moducpikosarux opzariamie (TMO), KoHcepearmig TOWO, Ta Ha BCiX

eTanax BUpOBHNLTBA (BUPOLLYBAHHA, NepepobKi) 3aCTOCOBYIOTLCA METOAM, MPUHLMIK
Ta NPaBNa, BU3HAUEHI LM 3aKOHOM 417 OTPUMAHHA HATYpanbHOI (€KONOMYHO YUCTOI)
NPOAYKL, 3 TaKox 36epeweHHa Ta BiAHOBAEHHS NPUPOLHUX pecypcis.

OPTAHIMHA MPOAYKLIA - npozykuis, otpumana B pesynbrati cepmucpikosarozo
8UpPo6HULYMEa BIANOBIAHO 40 BUMOT LIbOTO 3aKOHY.

Blonoriuul 2acobu l‘mmmamul
T4 abanancosanl arpoTexnonoril JaxuLaIOTL CIBOIMINN T2 TEXHONOMT CTPUMYIOT
yrinas sl wiianmeis (coprcl pochnsm poaguToX Gyp'anis (nopuani KyrsTypw,

ﬁ T3 KOMXN, NTAXH, ediphi 0N, nacTiH| MYTILAYBaHHS, MEXaHHIEA 0GpodiTon)
pa
» S
o) & el
_"\ - i ( .
a5 ' " o
Opranlynuit gepuep nigTpumye BHKOPHCTOBYIOTHCR HATYPANBHI
300pOBY MikpOQROPY TA | ereess b rosses RoGpNBa (KoMnOCTH, CHARATN,
CTPYKTYPY fpYHTY NPHPOJHI UiHCpamH)

Poapobruu indhoepatbivu : Temana Cumnuk, Poman Makyxin
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Opraniudi depuu
yreopowote BIf 30%
MEHLLE euxupie
NapHHUKOBMX rale

¥ nopigxanui ai
Cyvacha "::;"mw ot 3BMNAAHIMH epMamMK
OpraniyHOro NMPoOAYKTY TAKMA BAXIMBHA:

Opraniyne aemnepo6erso
) ] abinswye GlopisHomaniTa
FlKuio B UO/YS CNOXMBACTE OPraHiuKi NPORYKTH, A snais HA 30% | BINTBLIE,
TO 84 He OTpUMYETE Ws.':‘; ‘:I:'i?l:;(%’:lm ] a HiX HeOpraHiune
THYHMX NECTHUMAIB 30% cinscexe rocnonapcreo
? @ U0 HETATEHO BNAHBANTH
Ha anopoa'a
M & . Marepian Mpogyxr [ BmicT B nopiaHAHHI 3
n HHEK cin
n hsvouainbosesanly _ TPagMuliKMM npoayKTOM *
= GinbUuMRA K O Hel i i
s ROD:;CCI;I!I;:D Hl MONOKO, CUpP, M'ACO Ha 10-60 % Buwe
[==] <=1 Opranitie MOROKD BiTamiH C Mon;;s;g:ou b Ha 5-90 % euwe
- :;‘;{:{ﬂg‘:ﬁ;“ GPYKTH— B copeaHbOMY B 550
' oMera-3 xupHux 3aNUWKKA NECTMUMAIB GpyKTH, OBOMI pesiB Hiniste, oBos _E_‘
KHCROT : cepeaHbomy 8 700 pasis

HHHYe

NWEHNUA, AYMIHb,

Xni6, euroroBneHnA cMCTeMa BUPOLLYBaHHA He

A HYK d, PUC, :
3 OpraHiyHmx MIKOTOKCUHN TYPYO8, PG BN/IMBAE Ha piBeHb
BUTAYE XapPYYBaHHA, z ;
inrpeaientie MicTHTL o MiKOTOKCHHIB
B 2-3 PA3H BINBLIE . ;
NOXHBHAX PEYOBMH HITPaTH OBOMi Ha 10-40 % Hmkue
Pospobruku inhozpadpiku: Temana Cumnuk, Poman Makyxin * 3a pesynsmamarnu docaidncens, nposedenux e Weeliyapii | Beaukiii Bpumanii

%g [enapTameHT NpoAOBONLCTES

400

350

300 -

250
M Tpa.16
u Mot.17

200

150 v

100

50

Kinbkicte oneparopis KinbKicte oneparopie, Wwo
OPraHiyHOro pUHKY MaroTk cTatyc "opraniykiuniz”

3a ingog jiero TOB « Oy ik Cmandapm»
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OPTrAHIYHA KAPTA YKPAIHMU %ﬂ [JenapTameHT NpoA0BONbCTEA

Status
01.06. 2016

CraHom Ha
01.06. 2016

Legend:
Yumoaul IHAYEHHA

ber of Ukrainian organic op per regions
KinsxicTs oneparopis opranivioro supobrnursa
8 Yxpaini no oGnactax

]

e10 I
1145 I
16-20
>21

9 71, 3 - Tota! bt of Oparaton (organic and in converion] in th regien of Liring -9

Trguding Number of Crop Production Producees = 71, Number of Input Producens for Organic Apriculture - 2
7L 2= raesd el ol | i) B OBRET Fuphit - §

1 Teiney Al e T Citario & T, ol Bor PO, S ST
5 y i ¥ CTH TR repepobu - 1

Pozpobhuk : Weelyapcoko-yrpaincokull npoerm « PO3BUMOK 0P2OHIYHO20 PUHKY YKpaTHU»

OPFAHIYHE BUPOBHULITBO B YKPAIHI gég T —_——

210 cepTndikoBaHuUXx

§ MHaMiKa 3POCTaHHA NAoLWi opraHiyHux c/ryrigb
OpraHIiMHKWX rocnogapcrs (+138 A P Leoe / ¥ea

B YKpaiHi, 2002-2015 poku

3a 10 pokiB)

Mnowga, TMe. ra
410, 55 tuc. ra 450,00
cepTUOIKOBAHUX OPraHivHMUX 406,00
CiIbCbKOrocnoAapcbKmx 300
3emesib (+168, 5 Tic. ra 3a 10 pokis) e

250,00 —
1% Big 3aranbHOT NAOLLL 200,00
CiNbCbKOrocnoAapCbKmx yriab 150,00
YKpaiHum 100,00

50,00
540 Tuc. ra gukopocis (rpnbu, 0,00

Yo

L] $ 4 &
ﬂro‘ﬂ.w} '\-éa '\SP '\&‘PQ Wéu'\?p "'@"?Q ’\9

Mricepeno: Knuzo FIBL-IFOAM «Caim opaaniunozo cinbcokozo 2ocnodapemeaa. Cmamucmuka ma mpexdu 2017».
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OPTAHIYHE BUPOBHWMLTBO B YKPATHI M nenapravent nponosonscrsa
Mnowi opraHiyHmx c¢/r 3emenp B po3pisi 3a Y% sin
KyNnbTypaMu, ra Hiriins, et 3aranbHoi nnouli

Lk L tha, opraHiuHmMx
3ement
3epHoBi 197360 48,1%
Boboei 19000 4,6%
DpyKTH 2400 0,6%
BMHOrpag 210 0,1%
ONiMHI 66545 16,2%
210/ 2400
0BOYI 8105 2,0%
H zepHoBi M 606oei M ppykT B euHOrpan MonilHi B oBodyi M iHWI iHWi 116930 28,5%
Arcepeno: Knuzo FIBL-IFOAM «Ceim opaanivynozo cinbcerozo 2ocnodapemeaa, Cmamucmuka ma mpexdu 2017»,
OPFAHIYHE BUPOBHULTBO B YKPAIHI W nenaprament npososonscrea
Buau opraHqum( l‘lpOAVKTiB, wo ,ﬂuHaMiHa 3POCTaHHA BHVTpiLUHbOfD PUHRY
BUpobnAloTLCA B YKpaiHi: OpraHiYHMX NPOAYKTIB B YKpaiHi,

2006-2015 pp.

@ 3epHosi, 60608i Ta oniltHi KyNbTYpY;

@ pyKTHU, OBOYI, 3EM1EHD; hGotRe

@ bGawTaHHI KynbTypK, BUHOrpaa; o

@ m'acoTa M’Rconpo,u:ykm; —

@ MOMIOKO Ta MONOYHI NPOAYKTH;

@ XxnibobynouHi Bupobwn, kKpynn, 6OPOLLHO; 12000.00€

@ POC/NMHHI onii; AROERIEE

@ COKM, CUPONMW, ZKEMMU, Yal; 8000,00€

@ aroam, rpubu, ropixu, meg, 6000,00€

4000,00€

BHYTRIWHIMA CNOMMUBYMIA PUHOK 2000,00€ -
OpraHiYHMX NPoAayKTie B YKpaiHi 0,00¢€

OU,iHiOETbCH g 18 MAH. €Bpo. 2006 2007 2008 2002 2010 2011 2012 2013 2014 2015

Cnou1BaHHA Ha Aywy HaceneHHAa — 3 €EBPO.
Mricepeno: Knuza FIBL-IFOAM «Caim opaaniunozo cinbcokozo 2ocnodapemeaa. Cmamucmuka ma mpexdu 2017».
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MNEPCNEKTUBU OPTAHIYHOIO

= R@ ,ﬂ'EﬂapTaMeHT npogoBoNbCTBA
BUPOBHUUTBA B YKPAIHI

Mnowa 3emens, 3alHATUX Nig opraHidyHum 3emnepobersom B nepiog 3 2010 poxy
no 2015 pik 3pocnaHa 52 %

e

KinbkicTe depmepcbKuMx rocnogapcrs
8 nepiog 3 2010 no 2015 pik

36inbwwunaca B 1,5 pasu

Ob6cAr BHYTPILWHbLOrO PUHKY OpraHiyHux npoaykTie B nepiog 3 2010 no 2015 pik
3picy 7,5 pasis
g.

EKCMOPTHI MOX/TUBOCTI %ﬂ [lenapTameHT NPOAOBONBLCTEA

EKCNOpTHWMIA noTeHwian cektopy ouiHoeTsea y 50 M/IH. €BpO.

OCHOBHI KpalHK-cnoMuBaYi yKpaiHCbKol
«opraHiku»:

HimeuuunHa, AscTpia, Moabuwia, Itania, Ppaxuin,
Hipepnaugu, flaxia, Weekuyapia, CLUA, Kanapa

2 OCHOBHI NiHil eKCNOPTY OPraHiYHUX
TOoBapiB 3 YKpaiHu:

g# 3epHOBI 66 Aroamn TaKOoX eKCNOPTYETLCA 0ANif

COHALIHMKOBA, LWPOT COHALHWUKOBUNA,
edipHi onii, KOHUEeHTPOBaHMNA
2 60608i 5 bpykTH

A6NYYHWIA CiK, rOPiXK, LKEMU, CUpOnK
% oniiiHi C? ANKopocH

Ta 6epe30Bni CiK.
Mricepeno: Knuzo FIBL-IFOAM «Caim opaanivnozo cinbcokozo 2ocnodapemeaa. Cmamucmuka ma mpexdu 2017».
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OPTAHIYHE BUPOBHULITBO VY CBITI

w JdenapTtameHT NnpoaoBONbLCTEa

— 2015:179 KpaiH

L

 Hogi KpaiHu: bpyHeri
Aapyccanam, Kabo-
Beppe, MoHKOHT,
Kyse#Tt, MoHako,
Coeppa-/leone,
_ Comani

-

2015:50,9 mnH.ra
(1999: 11 mnH. ra)

2015:1,1%

L

-

2015:39,7 mnH. ra
(1999: 4,1 mnH. ra)

\

’

Asctpania (22,7 mnH. ra)

CLWA (2 mnH. ra)

AprexTuHa (3,1 maH. ra) —

2
NixreHwTeiiH (30,2%)
Aectpin (21,3%)
Weeuin (16,9 %)

DiHnaHain
(12,2 mnH. ra)

3ambis
(6,6 maH. ra)

ke IHAia (3,7 mnH. ra)

Adncepeno: Qocaidmenna FiBL 2017 Ha ocHosi HayionansHux dxcepen darux i danux opzanie cepmudivauii

OPTAHIYHE BUPOBHULITBO VY CBITI

i

2015: 2,4 MAH.
(1999: 200 000)

-

2015:81,6 mnpa. S
] (75 mnpa. €)

(2000:17,9 mnpa. $)

M [enapTameHT NpoAOBONLCTES

Cuawﬂaam-lgfua.:

2015:11,1%
(10,3 €)

2016: 87 kpaiH

IHgia (585 200)
— Edionis (203 602)
Mekcmra (200039)

© CWA(39,7 mapa. S,

10670 35,8 Mmnpa,. €)

10670 8,6 Mnpa. €)

®panuia (6,1 mapa. S,
To6T0 5,5 Mmnpa. €)

Himeyumnna (9,5 mapa. S,

Weenyapia {2915,
10670 262 €)

[lawin (212§, To670 191 €)
Weeuia (196 S, To610 177 €)

Awepenc: Qocaidnennn FiBL 2017 wa ocoei Hayionaasiux dxcepen danux i danux apzanie cepmudbirauii
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MICLLE YKPATHU CEPEJ KPAIH-
BMPOBHUKIB “OPTAHIKU” €BPOMU

Mnowi opraHiuHKUX 3emenb KpaiH Esponu

Spain | 1'968°570
Italy 1452579
France 1378328
Germany vossadg
Poland 585731

Austria

Sweden

United Kingdam
Turkey

Czech Republic
Ukraine

reece

Russian Federation
Romania | 2a5'324

Portugal 241375

Latvia 21'6hs
Finland 21%'238
Lithuania 213579
Slovakia
Denmark
Estonia
Switzeriand 137234
Hungary 129'738|
Bulgaria 118'552

Croatia |l 75'883
Ireland 7¥037
Belgium sxmis
Netherlands | 49273
Norway [ 47640
Slovenia J§ a2'188
Moldova 8729
Serbia 15258
icefand 5757
Cyprus | 4'855
Luxembourg | 4216
Montenegro | a8
Macedonia, FYROM | 2174
Liechtenstein | 1307
Bosnia and Herzegovina | 576
Albania 518
Faroe Islands 253
Channel islands (2014} | 180

Kosowo | 160
Malta | 30
Andorra |2
o 5007000 1'000'000 1'800°000 2'000°00C 2°500'000

Hectared

Germany
Switzerland

Czech Republic
United Kingdom

Denmark
Lithuania

Netherlands
Cyprus
Macedonia, FYROM

ontenegro
Russian Federation

Luxembourg

Liechtenstein |

Bosnia and Herzegovina

EM ,ﬂ,Eﬂ dpTameHT NpogoBo/bCTEa

KinbKicTb BUpO6HUKIB OpraHiuHoi npoayKuii
B KpaiHax Esponu

Turkey
Italy
Spain
France

Poland
Austria
Greece
Romania

Bulgaria
Sweden

Finland
Portugal

Latvia

Slovenia
Croatia

Norway
Hungary
Belgium
Ireland
Estonia

Slovakia |
ro:

Ukraine

Kosovo

Moldova
Albania

Iceland

Maita 1 ) o
o 20000 40'000 60000 80000
Froducers

Axcepeno: Knuza FIBL-IFOAM «Ceim opaaniudo2o cinbebko2o 20cnodapemaa. Cmamucmura ma mpeddu 2017»,

YUHHE 3AKOHOAABCTBO Y COEPI
OPTAHIYHOIO BUPOBHULUTBA

Q@ ,ﬂ,Eﬂ dpTameHT NpogoBONbLTEd

3aKkoH YKkpaiHu «lMpo BMpobHMUTBO Ta 06ir opraHivyHol
CiIbCbKOTOCNOAaPCbKOT NPOAYKLiT Ta CUPOBUHUY

NONOMHEHHA HEAOCKOHEIJ'Ii;

He BignoBigae 3akoHogascTBy EC y cdepi opraHivHoro BupobHuuTea, obiry Ta

MapPKyBaHHA OpraHivyHOl NpoayKU,iT;

HeraTMBHO BNAMBAE Ha QYHKLIOHYBAHHA BITYM3HAHOIO OPraHiv“HoOro PUHKY, imigx

KpaiHW Ha CBITOBOMY PUHKY «OPraHikn»;

cTBOpio€ Toproei 6ap’epu ana BUpoBHUKIB-ekcnopTepis;

CNOXKMUBaY He3axuweHui Big danbcudikaTty «opraHiku», a BUPOBHUK = Big,

Hea06pocoBiCHOT KOHKYpPeHLUii.

60



«Innosauiiine 3abesneuenns eupobruumea opeaniunoi npodyxuii 6 AJIK»

HOPMATMBHO-MPABOBI AKTU ¥ %g
CHEPI OPTAHIYHOTO BUPOBHULITBA el

NocraHoBu KabiHeTy MiHicTpiB YKpaiHu:

MoctaHosa KMY Big 30.09.2015 Ne 980 «[Mpo 3aTBepaKeHHA
LeTtanbHux npasun BUPOOHMUTBA OpraHiuHMX MOPCBKMX
BOAOPOCTEMUY

MocraHosa KMY Big 30.09.2015 Ne 982 «[I1po 3aTBepaKeHHA ’.
. [letanbHWX npasun BUPOOBHMLTBA OpraHiyHOl NPoAYKLLiT '
(CMPOBMHU) aKBaAKYNbTYPU»

Mocranosa KMY sig 09.12.2015 Ne 1023 «[po 3aTBepakeHHA .+ 5T
> nepenikis BXiAHMUX NPOAYKTIB, AKi A03BONAETLCA 36epiraTuy ‘
BUPODHMYOMY Nigpo3aini»

HOPMATUBHO-INPABOBI AKTU Y

C®EPI OPTAHIYHOTO BUPOBHULITBA %g RS e EE

MNoctaHoBu KabiHety MiHicTpiB YKpaiHu:

MNocraHosa KMY Big 23.03.2016 Ne 208 «[1po 3aTBepaeHHA
——— [eTanbHUx npasun BUPOOBHUUTBA OpraHiuHOT NPOAYKLT
(cpoBMHM) - ' »

MoctaHosa KMY Big 30.03.2016 Ne 241 «[po 3aTBepaKeHHA
> [leTanbHUX Npasun BMPoBbHUUTBA OpraHivHol npoayKuii
(CMPOBUHU) TBAPUHHOIO NOXOAMKEHHA»

NoctaHosa KMY Big 31.08.2016 Ne 587 «[1po 3aTBeparKeHHA
> [leTanbHUX Npasun BUPOBHULTBA OpraHiyHoi npoayKuii
(CMPOBMHU) POCAMHHOIO NOXOAMKEHHAN
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HOPMATUBHO-INPABOBI AKTU Y

COEPI OPTAHIYHOTO BUPOEHULITBA %g AErapIaM CaT RonERECTd

Peectp BUpO6GHUMKIB OpraHivHOi npoaykuii:

MocraHosa KMY Big 08.08.2016 Ne 505 «[lMpo 3aTeeparKeHHA
—— MopAaaKy segeHHA Peectpy BUPOBHUKIB opraHidHOl npoayKuii
(cvpoBUHK)»

MpoeKT Haka3y MiHicTepcTBa arpapHOl MNOMITUKK Ta NPOAOBO/ILCTBA |/
——— YKpaiHu «[po 3aTtBepgeHHA MonoxKeHHs npo Peectp BUpobHUKiB |
opraHivyHoi NpoAyKUii (CMpoBUHK)»

MAPKYBAHHA
OPTAHIYHOINPOAYKLUIT IHWi noroTunu:

Haka3 MiHarpononituku:

" Haka3 MiHarpononituku Big, 25.12.2015 Ne 495 «po
3aTBepPAKEHHA AePrKaBHOro NIOTOTUNY A/1A OPraHivyHol
NPOAYKLUii (CMPOBMHM)», 3apeecTpoBaHmMin B MiH toCTi
19.01.2016 3a N2 99/28229. /

OPFrAHIYHMA O
NMNPOAYKT P

G AN
ODU

| C
= 1

[ep)xaBHuii noroTun Ana opraHivyHoi npoayKuii (cMposuHM)
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MAPKYBAHHA cinbebKo-
T T rocnojapcska
OPFAHIYHOI NPOAYKLLI uor] Lo
et CHpOBHHA
Tinexu opraniynmi - 8=
e ceprudixar napae BIANOBIHICTL
== npaso HaaneaTh vecessesens| BHPOOHHUTBA
=  NPOAYKT opraniynmum! OpraHiyHoMmy
i 3aXOHOAABCTRY
CEPTHU®DIKAT FAPAHTYE: Ay
: e raHiysa
@ MNpoCTexyBaHiCTb BUPOOHALTBA HE MEHLLE 95% Ge ggpmdﬁilawﬂ
OPraHivHoro Xap40BOro NPOYKTY OpraHiyHux cinbcbKorocnofapcbhkux
. ' inrpepienrie y cknagi npoaykry
. E“M“"H‘B"_ UIOPIYHO NPOXOANTL Nepesipky Po3zpobHuku ingozpadpivu: Temana Cumnuk, Poman Makyxiv
Ha BIANOBIAHICTL OPraHiynMM CTaHAApTaM

BMKOPUCTAaHHA AepXaBHOro orotuMna 14

(
@ OBOB’SI3KOBO ‘ MapKyBaHHA opraHiyHol npoayKuii (cuposuHM) ana
4 NO3Ha4YeHHA OPraHiYHUX NPOAYKTIB

J/
- BMKOPUCTAHHA HegepXaBHUX (NpUBaTHUX)
" NOTOTUNIB, 3anpoBaaKeHnx besnocepeaHbO
HEOBOB'A3KOBO ‘ cyb’eKTamm rocnogaptoBaHHaA, AKi 34iMCHIOITL
(aopatkoeo) BMPOBHULUTBO, peanisauilo opraHidHol NpoayKuil
(crpoBuHM), UK ix 06’ egHAHHAMM
MAPKYBAHHA
OPrAHIqHOI. nponyku'“. R& ,ﬂ,EﬂapTaMEHT npogoBoONbLLTBA
OpraHiyHa npoaykuina S —
(cMpoBuHa), BMpobneHa BCi BUKOPUCTaHI iHrpeaieHTn -
£ i3 3aCTOCYBaHHAM TpaAuWLiNHOI NnpoayKUii (CMpoBUHY) Ta W &
6 TpaauLifiHoT NpoayKLji y NpoAyKLUil nepexigHoro nepiogy Ta ix -
(CMPOBUHM) Ta NPOAYKLA 3 YacTKa BKa3ylTbCA B Nepeniky ‘b‘
k nepexigHoro nepiogy RIS RISHIIO
BMKOPWCTAHHA Hanncy «opraHiYHUM npoayKT» _
( _ Y BIaCHMX Ha3BaX NPOAYKTiB Ta TOProseNbHUX = -
0 3AEOPOHEHO —I . MapKax npu peknamyBaHHi, a TaKOX Y BUNaAKY A
W MapKyBaHHA NPoAYKLUi, AKa nepebyBae Ha g
k cTagii nepexigHoro nepiogy 4o opraHivyHoro
\__HBH{JOﬁHHLI,TBa.
( BMKOPUCTOBYBATH MO3HAYEHHA 3 HanMcamm
& ‘ «OpraHiYHUi», «BioAnHaMi4HNIAY,
o 3ABOPOHEHO > «BionoriyHU», «KeKONOFIYHUI», C/IOBAMM 3 .
k npedikcom «6io» TOLLO NPY MapKyBaHHiI

NpoAaykKLUjii, AKa He BiANOBigAaE BUMOram 3akoHy
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MPIOPTETHICTb PO3BUTKY Qéﬂ
OPTAHIYHOTO PUHKY B YKPAIHI AERRTAN Sk iR

CTPATETISl PO3BUTKY ATPAPHOTO CEKTOPY «3+5»
|

OpraHiyHe BUpO6GHULUTBO Ta HilLeBi KyAbTypu

MAAH MPIOPUTETHUX A1 YPAAY HA 2016 PIK

[eprKaBHa NigTPUMKA OpraHiyHoro MNMpoekKT 3aKkoHy YKpaiuu «lpo ocHOBHI
BUpOOHMUTBA MPUHLMNW Ta BUMOMM 4,0 OPraHiyHoro
BupobHULTBA, 06iry Ta MapKyBaHHA
OpraHiyHoI NpoAyKLUii»

CEPEAHbOCTPOKOBUM NNAH
NPIOPUTETHUX AIN YPAAY A0 2020 POKY

Po3po6Ka HOpMaTUBHO-NPABOBUX AKTIB HAa BUKOHAHHA 3aKOHY YKpaiHu «Ipo OCHOBHI
NPUHLUNK Ta BUMOTU 40 OpraHiyHoro BupobHuuTBa, 06iry Ta MapKyBaHHA opraHiyHoi

npoayKuii»

LEPABHA MIATPUMKA

OPTrAHIYHOIO BUPOBHULITBA %ﬂ [enapTameHT NpoA0BoNbCTEA

MNocranosa KMY Big 25.08.2004 Ne 1102 “MNMpo 3arBepaeHHa [Mopagky
BUKOPUCTAHHA KOLWTIB, NnepeabayeHnx y aepKasHomy 6rogKeTi Ana HagaHHA
nigTPMMKM pepmepcbKum rocnogapcrsam”

¢iHaHcoBa NiATPUMEKA HAAAETLCA GPEPMEPCHKMM
rocnoAapcTBam Ha KOHKYPCHUX 3acajax Ha NOBOPOTHIM OCHOBI
y po3mipi, wo He nepesuwtye 500 Tuc. rpueeHb, ona
npoBeaeHHA OUiHKK BianoBigHOCTI BMpobHMUTBA OpraHivyHol
npoayKuii (cMpoBUHK) i3 3a6e3nedYeHHAM BUKOHAHHS
30008'A3aHHA LWOA0 NOBEPHEHHA BHOAMKETHUX KOLWITIB;

3a piBHUX YMOB pepmepcbKi rocnoaapcTsea, AKi
noaanu 3aasy Npo nepexig Ha BUPOBHUUTBO
OpraHiYHol NpoayKuii (cMpoBUHK), MaloTb
nepeeary nepeg iHWUMM, AKI
NPEeTeHAYIoTb Ha OTPUMAaHHA
biHaHCOBOI NIATPMMEKMN.
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Y OCKOHAJIEHHA 3AKOHOZIABCTBA
Y COEPI OPTAHIYHOIO BUPOBHULITBA

%ﬂ JdenapTtameHT NnpoaoBONbLCTEa

MPOEKT 3AKOHY YKPAIHU «MPO OCHOBHI MPUHLUUMNU TA BUMOTU 10
OPTAHIYHOIO BUPOBHULTBA, OBITY TA MAPKYBAHHA OPFAHIYHOT
MPOAYKLIT» (Ne 5448 sin 24.11.2016)

Mema:
YAOCKOHANeHHA 3acaj NPaBOBOrO PerynioBaHHA OpraHiyHoro BMpoBHMUTBA,
obiry Ta MapKyBaHHA OpraHiYHOI Npoaykuii Ta aganTtauia BUMOr OpraHi4Horo
3aKoHOZaBcTBa 4o npaea €C,

BpaxosaHo sumozu:

Pernament Pagu (€C) N2 834/2007 cTOCOBHO OpraHiyHOro BMpobHULTBA |
MapKyBaHHA OpraHiYH1X NPOAYKTiB

PernameHT Komicii (EC) Ne 889/2008 «/[letanbHi Npasuna WoA0 OpraHiyHoro
BMPOBHULTBA, MapKyBaHHA | KOHTPOMKD ANA BnposamkeHHa MoctaHosu Paau
(EC) Ne 834/2007».

YOOCKOHAJIEHHA 3AKOHOZIABCTBA
Y COEPI OPTAHIYHOIO BUPOBHULITBA

M [enapTameHT NpoAOBONLCTES

MpoekTom 3aKoHy:

| BUAYYEHO MNO/IOXKEHHA WOAD OLIHKM npupaTtHocTi 3emenb AnNA BWPOBHWUTBA
| OpraHiyHoT NpoAyKLji, WO cynepeymnno mixxHapogHiin npakTuui;

CYTTEBO YAOCKOHaNeHO BMMOMU A0 opraHiB ceptudikauii, iHcneKkropa 3 opraHidyHoro
BUPOOHMLTBA;
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YAK 631.171.075.4

MOPIBHSIHHSA TPAIUIIMHUX CUCTEM OIIAJIEHHS
3 IHOPAYEPBOHUM OITAJIEHHAM B CUCTEMI OBIT'PIBY
HA CBUHAPCBKUX ®EPMAX

H. I. bormsancovka, K.m.H., 0oueHm
Taspiticokuii Oeporcashuil acpomexuono2iuHull yHisepcumem, m. Menimonono

B ymoBax mOCTIMHO 3poCTalouMx IIiH Ha EHEProHOCli MOIIyK IUISXiB
€HEpro30epeKeHHsI € TEepIIOYEproBUM 3aBJIaHHSIM, PIIIEHHS SIKOTO J03BOJIUTH
3a0€3MeYnTH MaKCUMaJbHY MPOAYKTUBHICTh TBAPWUH TMPU MIHIMAILHUX BHUTpPATax
MaJTUBHO-EHEPTETHUHUX pecypciB. Y 0araTbOX BHIIaJKax CaMUM €Heproe(eKTHBHUM
TUTIOM O00IrpiBy € iH(padepBonuii. [lpu TpaguIiiHOMY ONaJCHHI CIOYaTKy
HarpiBaeThbCs MOBITPS, MICISI YOTO TEIJIO HAAXOIUTH 10 010J0T1YHUX 00’ €KTIiB. Tere
MOBITPS MPUPOJHO HAMPABISETHCS A0 CTENl, CTBOPIOIOYM KOHBEKTHBHI MOTOKH, IO
NepeMillialoTh MWJI Yy TPUMIIICHH], a B XOJOAHUW IepioJi POKy — J0 TOJy.
VY pesynbTaTi Oliblla YaCTHMHA TEIJIOBOI €HEprii BUTpAvyaeThCsl HA OOIrpiB MapHOTO
JUTsI CTIo’KWBada mpocTopy. TemmoBa enepris Bim [YU oOirpiBadiB HE MOTJIMHAETHCS
MOBITPSM, TOMY BCE TEIJIO BiJl BHUIIPOMiHIOBada Maibke 0e3 BTpar Jocsarae
OiosoriuHux 00’ekTiB. [Ipu 11bOMY TerIe TOBITPS MPAKTUYHO HE KOHIIEHTPYETHCA ITi]1
CTeJIC0, W0 poOUTh I mpuiagl e(OEeKTUBHUMM TIpU  PIIICHHI 3aBJiaHb
eHEeproe()eKTUBHOrO OOIrpiBYy MNPUMIIIEHb 13 BUCOKMMHU CTEJISIMU. 3aCTOCYyBaHHS
iH(ppayepBoHoro 00irpiBy 3abesneuye a0 40% enepro3depexxeHHsa. BaximBo
BIJI3HAYUTH, 1[0 1H(PpPaAUYEepBOHUN OOIrpiB — 1€ €IUHMHA CMOci0, IO J03BOJISIE
3M1MCHIOBATH JIOKAJIbHUI O0O0IrpiB poboyoro wicusg ado 30HM B MPUMILIEHHI.
3a 10MOMOror 1H(QPavepBOHOTO OOIrPIBY 3'SBISETHCS MOKIUBICTH MIATPUMYBATH
PI3HI TeMIlepaTypHI PEKUMH B PI3HUX YACTUHAX MPUMIIIECHHS 1 YACTKOBO 3MEHIITUTH
E€HEeProBUTpaTH Ha POOOTY TPAIMUIIMNHOI CUCTEMHU OIAJEHHS B OKPEMHX 30HaX
npuminieHHs. Hampuknaa, sxmo poOoul Micusg mnepedyBarOTh Ha 3HAYHOMY
BUJIAJIEHH] APYT BiA Jpyra, OPUMINICHHS B LIJIOMY HE MOBUHHE MAaTH OJIHAKOBY
TEMIEpPaTypy.

Hagith 13 morsiny KoM(GOpTHOCTI pi3HI poOOUl CUTYallll MPUITYCKAIOTh PI3HI
temrneparypu. [HppauepBoHi 00irpiBadi 3a0e3ne4yyrOTh MPUCKOPEHUM, Y TOPIBHIHHI
13 TpaJuIHHUMH CHCTEMaMHM, IMpOrpiB npuMimeHHs. Ilepemaya Tteruma Bif
iH(ppayepBoHUX 00IrpiBaviB 00’ekTamM BiAOyBaeThcs O€3 iHepIii, TOMy HeMmae
HEOOX1JTHOCTI B MOCTIHHOMY a00 NONepeHbOMY HarpiBaHHi poOOYMX MPUMIIICHD.
BunpomiHioBay He CyIIUTh MOBITPS, HE CIHAJIOE€ KUCEHb, HE MIAHIMAE MW 1 HE
myMuTh. [HQpayepBoHuUit 00irpiBay Ha BIIMIHY BiJ TPaIULIItHOTO cr1oco0y 00IrpiBy,
Jie CIOYaTKy MOTPIOHO MPOTrpiTH TMOBITPs, 3MEHIIYE PI3HUIO TEeMIepaTyp 30H Y
MJJIOTA ¥ CTeN, OCKIJIbKU TEIJIOB1 MIPOMEH1 HarpiBalOTh MOBEPXHI, HA SIKI MaJal0Th,
TUM CaMHUM ICHY€ MOKJIMBICTh MIATPUMYBATH TEMIEPATYPY Yy NPHUMIIICHHI HUXKYE
HOpMasibHOI. [Y BUMpPOMIHIOBaHHS HE BUKOPUCTOBYE MOBITPS K HOCIH Teria i TOMy
3abe3rneuye ONTUMAIBLHUM TeMIepaTypHHUi OalaHc y BCix mpumimieHHsx. [Y-06irpiB
1€ 0e3nocepeIHh0 Ha 010JIOTTYHI 00’ €KTH, TOMY TICIsS TUMYAacOBOI BTpAaTH TEIlia B
MPUMIIIIEHHSAX, BUKIMKAHOI, HANPHWKJIAA, BIAKPUTHMH JBepuMa, iH(padepBoHi
00irpiBayi MIBUIKO BITHOBIIOIOTE HEOOX1IHY TEMIIEPATYPY.
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Bigomi pe3ynbratu MeauKo-010J0TIYHUX JOCITIIKEHb T03BOJUIN BCTAHOBUTH,
0 CHUCTeMHU 1H(PAYEPBOHOTO OMAJCHHS OUIBII IMOBHO BIANMOBIAAIOTH crenudii
TBAPUHHULIBKUX MPUMIIIEHb HDK TPAAUIIAHI CHUCTEMU LEHTPAIBHOTO OIaJCHHS.
Hacamnepen, 3a paxyHok Toro, mo npu IY o06irpiBi Temmeparypa BHYTPIIIHIX
MTOBEPXOHb OTOPOJIKEHb, OCOOJIMBO TiJJIOTH, MEPEBUIINYE TEMIIEpaTypy IOBITPS B
npuMiiieHHi. Y pesyiabtari po6otu [Y onamoBalbHHX CHCTEM TeMIepaTypHO-
BOJIOTICHUHM PEXUM Y IPUMILICHHSX JIOCATA€E CIIPUSATIMBUX MapaMeTpiB.

Bucnosku. Cucrema [Y onaneHHs Mae HU3KY T[epeBar IMOPIBHSIHO 3
TpaAWI[INHUMU CHUCTeMaMH: Temmeparypa TOBITpS HIDKYE 3a PaxyHOK eQeKTy
o0irpiBy nwmimie moBepxoHb [Y mpomeHsMu, a HEe 00’€My MOBITPSA, MPU SKOMY
KUIBKICTh BUTPAYEHOT €HepTii MEHIIe, HiXK MPH 00IrpiBi BCHOTO 00’ €My IPUMIIIICHHS.
3MEHIIYEThCSA PyX TOBITPS 1 MUY, IO YTBOPSTHCS MPU PI3HUX TEXHOJIOTIYHUX
MpoIiecax, 3a PaXyHOK 4OTO MOIMIIYIOThCsl yMOBH KoMdopTHOCTi B ciopynax AIIK.
TermoBa eHepris HampaBISIETBCS OE3MMOCEPETHBO B TEXHOJOTIYHO-aKTUBHY 30HY B
SAKIM 3HAXOJATHCS OI0JOTIYHI O00’€KTH, TOMY TIOBEPXHSMH 3 HAWBHUIIOIO
TEMIIEpaTypoI0 € Tiyiora i TexHoJoTiuHe ycTtarkyBaHHsA. Cucrema [Y omaneHHS
BUMara€ MEHIIOr0 4acy JUisl MPUBEACHHS il B poOOYMI pexuM, 32 paxyHOK I[bOTO
eKCIUTyaTalliiiHl BUTPATU HWKYE, HIK JJIs TPaJAUIIAHOI OMNaJIOBAIILHOI CHUCTEMHU.
Bignagae HeoOXigHICTH OyAIBHUIITBA KOTEJICHb 1 MPOKIAJAHHS TEIJIOMEPEK.
BiacyTHicTh TOCTIMHOrO 0OCIYyroBYHOYOro nepcoHanry. MiHIMallbHI BTpaTH TEIJa.
BuxkirouaeThbcs 3aMmep3aHHs OTATIOBAIBHOT CUCTEMH (B1JACYTHICTH BOJIN).

Cnucok nitepatypu
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YK 631.171.075.4

INFLUENCE OF SLUDGE OF BIOGAS PRODUCTION ON YIELD AND
SUSTAINABILITY OF CROP PRODUCTION

Waclaw Romaniuk
Institute of Technology and Life Sciences Branch in Warsaw
Victor M. Polishchuk, lvan L. Rogovskii
National University of Life and Environmental Sciences of Ukraine
Andrzej Marczuk
University 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
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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.

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.
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V]IK 658.3.1

INNOVATION OF MAJOR SYSTEMS AND MAINTENANCE STRATEGIES
COMBINE HARVESTERS

Dmytro Yu. Kalinichtnko, Ivan L. Rogovskii
National University of Life and Environmental Sciences of Ukraine
irogovskii@gmail.com

The effectiveness of use of combine harvesters depends on ways and methods
of keeping them in condition of technical serviceability at desired level, because, in
practice, contribute to various forms of organization of maintenance systems.

The currently existing forms and methods of organization of technical
maintenance of combine harvesters in Ukraine and abroad can be reduced to three
basic strategies.

Hard time maintenance and repair (planned maintenance and repair). Details,
knots, units assigned to installed practices is limit after which is running or scheduled
maintenance, or routine repairs.

On condition (state) is essence of this strategy is to maintain the equipment in
good condition is periodic or continuous measurement of controlled parameters
deviation from nominal may indicate faulty units of cars. While there is no hard limit
on the running time, because the decision on further operation is taken based on
results of the inspection.

Condition monitoring (for a condition with the control level of reliability) —
based on a set of measures aimed at managing the reliability (failure analysis, design
changes, changes in technology repairs, etc.). In this approach, a combine harvester is
removed from operation in case of failure.

Adopted in Ukraine preventive maintenance system has high level of
maintenance management. It corresponds to above strategy Hard time maintenance
and repair and is complex of organizational-technical measures undertaken on
schedule and to ensure the efficiency and technical efficiency combine harvesters for
the entire term of their service, under specified conditions and modes of operation.

According to the regulations of warning system for warning of failures are only
manufacturing operation in the maintenance and frequency of impacts on current
repair if this is not planned, since the onset of failure is probabilistic in nature.

However, as practice shows, these principles are not always working
effectively, because in real conditions with strict linear dependence between the
technical condition of combine harvesters and units, and service life can only speak
In corrosive or erosive processes, or by fatigue wear.

Experience shows that undue disassembly of pairings carried out in repair
process, reduces turnaround time of real mechanical systems of combine harvesters
on the average by 15-30%. According to our data, this leads to reduction of resource
harvesters from 25.0 to 38.5%.

According to our research, based on analysis of statistical data about reliability
of grain harvesters, particular item of engine failures and replacements of parts is
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repeated. In addition, the choice of strategy expectation of failure greatly increases
the cost of the maintenance of combine harvesters.

As we note in his work, the entering the engine repair up to 80% of parts have
allowed for wear. The number of suitable elements combine harvesters involved in
agriculture in middle reaches 60...65%.

On technical condition of mechanisms of combine harvesters is affected by
time of its operation, however, the residual mechanism should not be determined only
by this factor because this factor is often negligible.

Any mechanism consists of large number of tolerances, ranging from design
and construction (design tolerances), production (production technology) to
tolerances in operation (operational), and during maintenance which are carried out
by different qualification specialists. Since, in practice, may not exist exactly the
same processes of operation, it does not exist two identical mechanisms for their
implementation. Among the most significant factors that impacts the performance of
combine harvesters, are: the conditions of manufacture, storage conditions, transport
conditions, operating conditions, technical equipment and qualification of serving
workers, the range and quality of the performed maintenance impacts, etc.

And that's why coming in for repair components and assemblies in operation of
combine harvesters in same time interval are uneven residual resources and,
consequently, their simultaneous repair impractical.

In addition, preventive system is very costly form of maintenance, as is often
stimulated by the piece-rate wage system. So, how heads of enterprises on repair of
combine harvesters, and performers are interested in large volumes of repair effects,
which is significant barrier for introduction of new approaches to maintenance
system.

When the change of the socialist era in Ukraine the epoch of capitalism and, as
a consequence, the arrival of a market economy with the advent of the owners of the
situation around the views for the repair of equipment changing. Heads of the
enterprises, after evaluating positive and negative sides of planning a warning system,
start looking for ways to reduce costs for maintenance of combine harvesters of the
enterprise, taking into account that the magnitude of these costs must be justified
from technical and economic point of view.

As a result, there is a need to transition to a more advanced kind of repair,
which is partly already used in enterprises of several industries — repair on an actual
technical condition (corresponds to "On condition” in the above classification
strategies). This type of repair is the most feasible option when selecting a repair
strategy, because it is based on plug-in scope depending on technical condition of
components and assemblies. As noted in their works, the introduction of repair
techniques for the actual technical condition, the economic effect could reach 30% of
the total cost of the fleet. The repair on an actual technical condition is widely used in
the fields of exploitation of aviation equipment, according to the research and
Maritime transport.

In the early twenty-first century, was published a monograph in which first
disclosed the basic principles and features of design of technological processes of
repair parts, which formed the basis of the repair on a technical condition.
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Repair, which is based on the principles of serial production and is
characterized by the wide use of standard processes is called the centralized repair on
a technical condition. Its essence consists in the following: the results of pre-repair
diagnosis, which is carried out or before the removal unit of combine harvesters
(before sending it in for repair) or on a test bench (upon acceptance of the unit in
repairs) shall be one of pre-designed production routes of repairs (complex repairs).
As a result, there is some increase in volumes razbirali-Assembly work for
inconsistencies identified combinations of defects of the unit and work item work
flow of the repair, which is sent to this unit. However, this increase in the volume
kompensiruet reduction of control and diagnostic operations, because it does not need
to identify all defects in the unit, but only enough to localize or to establish the
absence of only those defects that will determine the technological route of repair.

VIIK 621.37.39

BUXIJAHI ITIOJOKEHHA CUCTEMU BUMIPIOBAHHS ITAPAMETPIB
TEXHIYHOI'O CTAHY MAIIIMH JIA JICOTEXHIYHUX POBIT

JL. JI. Timoea, k.m.H.
Hayionanvruii ynisepcumem 6iopecypcis i npupoookopucmyseanus Ykpainu
ludmylkatitova@gmail.com

3a 10MOMOTror0 CUCTEMHU BUMIPIOBAHHA MapaMETPiB TEXHIYHOIO CTaHy MalluH
JUTSL JTICOTEXHIYHUX POOIT MOKHA KOHTPOJIIOBATH TEXHIUYHY XapaKTEPUCTUKY MAaIIWH
IUISL  JIICOTEXHIYHUX poOIT, Takux sK ¢GopBaplepu, XapBECTEpPH, TaKOX Ja€
MOXJIUBICTh ~ KOHTPOJIIOBATH  3aXOIUTIOBAYeM  XapBECTEPiB 1  MOHITOPUHT
JIOBTOCTPOKOBOTO TPEHJIa, TOOTO 3MIHY y 4aci, Ky MOKe OyTH 3IIMCHEHO ILIIXOM
BUKOPUCTAHHA BUMIPIOBaHb 3HAYEHb 1HJIEKCIB MJisi PI3HUX CKIAJOBUX (YHKIIIHA
MalIuHU U1 JIICOTEXHIYHUX poOIT. MOHITOPUHT 3IIACHIOETHCS 3a JOTOMOTOIO
30epiraHHs JOCTATHIX JAaHUX MepeaicTopli ado 3a JOMOMOTO0 BiAOOpaKEHHS 3MIHH
rpadiuHo abo y ¢hopmi YMCIOBHUX JAaHWX, a00 MIJISXOM OTPUMAHHS JAHUX KypHAITY
JUISL aHai3y. 3a JOTIOMOTOI0 CUCTEMHU BUMIPIOBAHHS MapaMeTpiB TEXHIYHOTO CTaHy
MAaIllUH JUIsl JIICOTEXHIYHUX POOIT MOKHA MOPIBHIOBATH JaHI, 110 BIJHOCATHCS 10
BUKOHAaHHS (YHKII, 1 JaHI MapaMeTpiB TEXHIYHOTO CTaHy MAaIlWHHU, BUMIPSHI B
pI3HMX yMOBax poOOTHM MAaIIMHHU JJs JICOTEXHIYHUX POOIT, OCKUIBKH MapaMeTpu
M1JUISITAI0Th BU3HAYEHHIO 3HAYEHHS 1HAEKCIB MOXKYTh OyTH CTBOPEH1 HE3aJIEKHUMH
BiJl 3MIHHUX (AKTOPIiB, SIKIIO MOTPIOHO.

3Ha4YeHHs 1HAEKCIB MOKYTh BUKOPUCTOBYBATHCS, 100 Bi10OpakaT HAMOLTbII
CYTT€BY 1H(OpMaIIIIO B Iy»e€ KOMITAKTHIN (OpMi; IHIITMMU CIOBAMHU, IIOBHE YSBIICHHS
rmapaMeTpiB TEXHIYHOTO CTaHy MAIllMHM MOK€ OyTH BWJIYYEHO 3 OaraTOBHMIPHHX
JAHUX BUMIPIOBaHb 1 BEJIHMKOI KIIBKOCTI OJMHOYHHX BHMIpIOBaHb. IHIEKC, IO
BUKOPUCTOBYETHCSI B SIKOCTI  XapaKTEPUCTUYHOTO 3HAYCHHS, BHU3HAYAETHCS
0araropa3zoBo, MPUYOMY BIH BHU3HAYAETHCA 3 3aJaHUMHU IHTEpBajaMH, KOJIH
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3aJI0BOJIBHAIOTHCA JEsIKI YMOBU a00, HAampHKIIAJ, KOJM BUKOHAHO JOCHUTH BEJIHKY
KUIBKICTh OOpOOKHM abo0 uuciio Kojoa. JlaHi BUKOPHUCTOBYIOTBCS B CHCTEMI IS
MOHITOPUHTY CTaHy MaIllMHK ISl JIICOTEXHIYHUX poOIT, a 1IHCTpaTUBHUH,
BCEOIUHMI 1 IeTaTbHUM XapaKTep JaHUX 3a0e3Medye 4yJ0BY OCHOBY JJISI €KCIIEPTHUX
OILIIHOK MO0 TOTO, SIKa XapaKTEPUCTUKA PO3TISHYTOI MAIMHU JJIS JICOTEXHIYHUX
pOOIT, B SIKI MOXXYTh MaTH MiCIle MOXUIMBI TpoOJieMH, 1 10 Mae OyTH 3po0JIeHO,
o0 MOJINIIUTA TeXHIYHUM cTaH. KOHKpPeTHO, KOJu BUMIPIOETHCS MapameTp
TEXHIYHOTO CTaHy MallUHHU AJs JICOTEXHIYHHUX POOIT, IIe OJHI€I0 OCOOJIMBOIO
npo0JIEMOIO € 3aJIe)KHICTh 3HAY€Hb BHMIPIOBaHb BiJI YMOB €KCIUTyaTallil 1 CTHIIIO
BOAIHHS BoJisA. HaBiTh 1l mpoGnemMu MOXyTh OyTH BHUpIIIEHI Y BiJMOBIIHOCTI
CHUCTEMOIO BUMIpPIOBaHHS MapaMeTpiB TEXHIYHOTO CTaHy MAIIMH IS JIICOTEXHIYHUX
poOirT.

Po3pobGrena cucrema BUMIpIOBaHHS Ta OOYUCIEHHS (POPMYE XapaKTEPUCTUUHE
3HAYEHHS, 10 BKA3y€ 3arajbHUM TEXHIYHHMI CTaH MAIlMH JIJIs JICOTEXHIYHUX POOIT,
HaIpUKIIaA, PO3MUIIOBaIbHOI cucteMu abo ¢ynkiii nmogaui (SAWING INDEX,
FEEDING INDEX). PizanbHa cucTemMa CKIAJA€ThCA 3 CUCTEMH, Ky YTBOPIOIOTH,
JU3ENbHUAN IBUTYH, MPUBIIHUIA HACOC, ABUTYH MPUBOJHOI MWJIM 1 JIAHLIOTOBA IMUJIA.
3MIHM B 3HA4Y€HHI XapaKTEPUCTUYHOIO 3HAYCHHS, SKE IMOCTIMHO OHOBIIOETHCH,
BKa3yIOTh 3MIHU Yy TEXHIYHOMY CTaH1 PO3MIIIOBAJILHOI cUCTEMU ab0 (yHKIIIT mogayi.

KpiMm Toro, cucrema BUMIPIOBAHHS MapaMeTpiB TEXHIYHOTO CTaHy MAlllUH JJIs
JTICOTEXHIYHUX POOIT 3a6esneqye 1HJIeKC, PU3HAYCHUN JIJISl CTAHy Mepeadi IpUBOIY
K XapBecTepa, Tak 1 ¢opBapaepa, IO BKa3ye BIJHOILIEHHSI MDK HEOOXiIHOIO
IIBUJKICTIO OOEPTaHHS TIPABIIYHOTO JBUTYHA 1 BUKOPHCTOBYBAHOTO MIBUKICTIO
obepranns. Cucrema mepenadi MPUBOAY 3a3BUYAl MICTUTH TIAPABIIYHUA JTBUTYH 1
TiApaBIiYHUAN HACOC, IO JIIOTh Y 3aMKHEHIM CHCTeMi. 3a JIOMOMOTOI0 MOHITOPUHTY
pPO3MOITYy HAaBAaHTAXEHHS BUSBJISIOTHCS BIJHOCHI 3MIHM B Tepefadi MpUBOIY 1
noTpedu B oOcayroByBaHH1. [{aH1 nmepeaicTopli € BaXJIMBUM JHKepesaoM 1Hdopmarlii B
HerependayeHrux moaisx 30010.

KpiMm Toro, cucrema BUMIPIOBAHHS MapaMeTpiB TEXHIYHOTO CTaHy MAallWH JJIs
JICOTEXHIYHUX PpOOIT 3a0e3neuye 1HACKC, SKUM BKa3zye MapameTp TEXHIYHOTO CTaHy
KpaHOBOI CUCTEMH, 1110 Onurcye (DYHKIIIIO KpaHOBOi cucteMu abo B hopBapaepi, abo B
XapBecTepl.

3aBASKM CUCTEMHU BHUMIPIOBAHHS MapaMeTpiB TEXHIYHOTO CTaHy MAaUIUH IS
JTICOTEXHIYHUX POOIT MOXKHA:

- 3aBYaCHO BUSBHUTH 3HMKCHHI MMapaMeTp TEXHIYHOro cTaHy MamuHu. Poboda
XapaKTEepUCTHKA MOXKE€ OyTH BIJHOBJIIEHA 10 MPUUHATHOTO PIBHS IIBHAIIE, HIX
paHilie, 1 cepeHs NPOAYyKTUBHICTh MAIIUH 30UIBIIUTHCS. PEMOHTHI pOOOTH MOXKYTh
BUKOHYBATUCS 3a3J]aJIeTi/lb y 3B 53Ky 3 3BUYAHHUM OOCIYyrOBYBaHHSM, 1 OTPUMAaHE
TaKUM YMHOM IIIJIBHIIEHHS Koe(illieHTa BUKOPUCTAHHsS OyJe TaKOX ITiABUIYBATH
CEpEIHIO MPOAYKTUBHICTb.

- 3aBYACHO BHUSIBUTH ITOMUJIKM B yTPUMaHHI CTOBOypa 1 MPUYHHN MOXKYTh OyTH
BCTaHOBJICHI HeraitHo. PoGoua XapaKTEPUCTHKA MOKE 6yTI/I MiHATA 70 HpI/II/IH}ITHOFO
plBH}I MBUIIE, HDK paHile, i CepemHs MPOMYKTUBHICTh, 1 CEPEIHS TOYHICTH
BHUMIPIOBAHHS MalIMHU Oy/1e TOKPAIIEHOIO.
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- KOHTPOJIIOBATH €KOHOMIIO MajuBa abo MPOIAYKTHBHICTH, SIKI MOXYTh OyTH
BIJIHOBJICH1 JIO MIPUUHSITHOTO PIBHS IMIBUJIIE, HDK paHillle, 1 eKCIUTyaTallliiHi BUTpaTH
Ui MamuHU  OyAayTh 3HWKEHI. PeMOHTHI po0OTHM MOXYTh BUKOHYBAaTHCS
3a37ajeriap, 1 KoeilieHT BUKOPUCTAHHS 301bIITUTHCS.

Y pi3HHX BapiaHTax 37IMCHEHHS CHCTEMH BHMIPIOBAHHS IapaMeTpiB
TEXHIYHOTO CTaHy MAIllUH JJIs JICOTEXHIYHUX POOIT MICTUThH €Tanmyd OOYMCIICHHS B
peabHOMY dYaci, HaANpUKIad, XapaKTEPUCTHYHOTO 3HAYEHHS JUIA IapaMeTpiB
TEXHIYHOTO CTaHy pi3aHHs MUJIKOI0 a00 MOJaHHS, XapaKTEPUCTUYHOTO 3HAUYCHHS JJIsI
po00YOi XapaKTEPUCTUKU CIIOKUBAHHS TAUBa, XapaKTEPUCTUYHOTO 3HAYEHHS JIJIS
po00YOi XapaKTEPUCTUKU KPAHOBOI CHUCTEMHU, XapPAKTEPUCTUIHOTO 3HAYCHHS JIJIS
CTaHy Tmepenavyl mpuBoxy ab0 XapaKTEPUCTUYHOTO 3HAYEHHS MPOMAYKTHUBHOCTI
30epeKEeHHST XapaKTePUCTUIHOTO 3HAYEHHS 1 BIZIOOPaKEHHSI OTIEpaTopy MepeicTopii
napamMeTpiB TEXHIYHOTO CTaHy MAalllMHUA. BuMipioBaHHS, OOYMCIEHHA Ta
BIIOOPaKEHHS pe3yJbTaTiB BHKOHYIOTHCS Ha MEPCOHATBHOMY KOMIIOTEpl, IO
BIJIHOCUTBCS IO CUCTEMHU YIIPABIIIHHS MAIIMHOIO JIJIs JTICOTEXHIYHUX MaIIUH.

YK 658.3.1

METHOD OF DETERMINING OPTIMAL PERIOD OF TECHNICAL
MAINTENANCE OF AGRICULTURAL MACHINES

Ivan L. Rogovskii
National University of Life and Environmental Sciences of Ukraine
irogovskii@gmail.com

The study refers to technical maintenance of agricultural machines, in
particular to the control device, and can be used in scientific research and technology,
where required to determine the optimal timing of maintenance products, points in
time the end of their operation, the total time ostentatious the functioning of the
product. The technical result is expansion of functional possibilities of the device by
determining the time of the useful functioning of the product on the specified
resource. The device contains blocks the multiplication block nonlinearity, the
integrator, adders, delay elements, memory element triggers the sensor time unit, or
item, keys, a single-shot comparators.

The proposal relates to computing, and more particularly to a control device,
and can be used in scientific research and technology, where required to determine
the optimal timing of maintenance products, points in time the end of their
functioning in connection with the full production of the consumable resource life
and total time of useful operation of the product.

Known devices, allowing to determine the optimal by criterion of maximum
time of useful operation of the maintenance periods of the products. The
disadvantages of this device are:
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- low accuracy of determination of the required quantity, as the mathematical
model implemented by these devices have a simplified view and does not adequately
reflect the service cycle of products, which provides preventive maintenance;

- limited scope, since they focus on the product, the failure rate which is
acceptable to assume constant during the whole period of their operation;

- low performance, since the determination of the optimal values of the
maintenance period is over several cycles of operation of these devices.

Disadvantages of this device are low accuracy and information content. The
mathematical model implemented in this device, it is highly generalized reflects the
maintenance process of the product. The number of output variables is useful
functioning of the product for a given value of consumable resource that could be
used for estimation of efficiency of use of the product.

The closest in technical essence to the claimed invention is a device containing
four block multiplication, five adders, an integrator, a block of nonlinearity, the
power division, two-time sensor, four delay element, three comparator, four of the
memory element, a single-shot key, two triggers and OR. It allows you to determine
the optimum maintenance period of the product by the criterion of minimum specific
wasteful resource consumption per unit time of useful functioning. The disadvantage
of the device are low functionality. It does not allow to find optimum values of the
maintenance period according to the criterion of maximum time of useful functioning
of the product and calculate the total time of useful operation at a predetermined
value of consumed resource. In addition, this device implements a mathematical
model, reflecting the planned preventive maintenance, which limits its application.

The purpose of the proposed technical solution is to expand the functionality of
the device by determining the useful time of the device operation on the specified
resource in maintenance at the optimum time. As a criterion of optimization of
maintenance adopted a maximum time of useful functioning of the product.

All material objects (products, systems) have the resource of life, which they
spend in the process of operation. As such resources can be energy, work fillers
pneumatic and hydraulic systems, media, etc.

We believe that the target product stops functioning if there is a failure by any
definition or parameter will be fully developed at least one of the consumable
resources.

To increase the useful time of the device operation is possible by increasing the
supply of consumable resource, increase reliability of products and the introduction
of maintenance associated with the prevention of failures and restoration of health
products in case of failure. An important task is to determine the optimal timing of
monitoring and maintenance of the product.

Let us introduce definitions. Active life TS is the total time during which the
product is not only used (or ready to use) on purpose, but is in a state of failure,
inspection and maintenance. While limited resources are spent continuously, although
the rate of spending in different States may be different.

Useful functioning TF is the time of active life of products reduced by being in
a state of denial and carrying out inspection operations and maintenance, i.e. the time
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during which the product cannot function as intended. As the time of occurrence of
failure is random, while a useful operation is random variable.

If you do not carry out maintenance, the time during which the product may
useful to function, will correspond to the time to failure. Because the failure is only
detected during a health product, a significant portion of the resource of life can be
spent unproductive, because the product may be a long time be in a state of denial.
The increase in the number of sessions monitoring and maintenance increases the
useful functioning of the product due to early detection and elimination of failures.
However, this also increases unproductive consumption of the resource for
maintenance, which reduces the resource for useful functioning of the product. Thus,
there is some optimal frequency of monitoring and maintenance to ensure maximum
useful time of the device operation on the specified resource.

As a result of condition monitoring products the following options
maintenance:

1. Device is operable, the values of the monitored parameters do not indicate a
risk of imminent occurrence of a failure. With only limited control.

2. The product is working, but the values of the monitored parameters close to
the boundary of the norm — not the norm. In this case, a preventive prophylaxis.

3. Failure is detected. Then carried out abnormally-recovery work.

The process of design is cyclical. The average length of the maintenance cycle
T, is determined by the following ratio:

Tg=T+T+T,-p(T) +T,-[1—p(T)],
where: T — the maintenance period of agricultural machines;

T, — average control of health agricultural machines;

T,, — average time of scheduled preventive prevention;

T,, — average time for emergency repair agricultural machines;

p(T) — probability of failure of the product during the T.

As already noted, the health product is carried out in a planned session with
period T. Therefore, the time interval between sessions control the product can be not
only in a healthy state, but also in denial.
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