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CUCTEM, TEXHOJIOTIM 1 TEXHIKM I1HXEHepii, yIOCKOHAJEHHS Ta HOBI PO3POOKU
TEXHOJIOTTYHUX MPOIECIB, TEXHIYHUX 3aCO0I1B.
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VJIK 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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YK 658.3.1

IINIAHYBAHHSA TPAHCIHHOPTHUX ITPOLECIB TA Y3I'OJKEHHSA
TPUBAJIOCTI POBOTHN HA MI"KHAPO/IHUX ABTOIIEPEBE3EHHAX

C. 1. bonoapes, K.m.H., 0ouenm
Hayionanvruii ynisepcumem oiopecypcis i npupodokopucmysanus Yxpainu
bondarevgall@meta.ua

Jlis oTpuMaHHSI BHUCOKUX MPUOYTKIB Ha TPAHCIOPTI, HEOOXiIHI MOCTIMHUI
MOHITOPUHT Ta mpodeciiiHli miaxoaun A0 (QOpPMYyBaHHS TPAHCIOPTHUX CHUCTEM,
BUKOPHUCTAHHA BAaHTAXHOI TEXHIKH, poOOYOro MepcoHaly, Tapu Ta OpraHizauiiHi
PO3pOOKH 3 TOCTAaBKH 1 MEPEMIIICHHs OyAb-SKHX MaTeplaniB 3 OJHIE] TOYKU B IHIIY
32 ONTUMaJIbHUM MapuipyToM. OTXe, BUPIIIEHHS BKa3aHUX 3a7ad JI03BOJIUTH
Y3TOAUTH JIOTICTHKY B3a€MOIIOB’SI3aHUX BHUKOHABYUX TPAHCIOPTHUX JAaHOK, SKi
3a/1isiH1 Y TIepeMIIIIeHH] BaHTaXI1B.

B paMkax BHKOHAHHSA SIKICHOTO TpPAaHCIIOPTHOIO IMPOLIECY HaABAXKIUBOIO
3aJ1a4yelo € CKJIaJICHHs ONTUMAaNbHUX TpadiKiB M0Jaul TPAHCIIOPTY Yy BU3HAUYEHUH Yac.
[IpoBeneH1 MOCHIKEHHSI MPUCBSYEHI OOIPYHTYBAHHIO aJ€KBATHOI MaTeMaTUYHOI
MOJIEN JUIsl Y3TO/KEHHSI €(PEeKTUBHOI POOOTH TPAHCIIOPTHUX 1 BAHTAXHUX 3aCO0IB Y
3aJJaHUX YaCOBHX MEXKaX.

HamMu 3anporoHOBaHO OCHOBHY 3aJIEXKHICTh TPUBAJIOCTI MPOCTOIB 3
TEXHOJIOTTYHUX MPUYHH JIJIs1 OTPUMAHHS MaTeMaTUYHOI MOJIETI Uil BUSHAUCHHS Yacy
MIPY BUKOHAHHSI MI)KHAPOJIHOTO OOOPOTHOTO PEHCY:
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OJHI€] 3M1HH; t,,, — 9aC HA IPOBEICHHSA OJHIET IIEPEPBH BOJIIS.

3a pe3yinbTaTamMl MPOBEACHOI pOOOTH HaMU OOIPYHTOBAaHAa CYTh ICHYHOYOL
npoOyieMd MIOAO Y3TOKEHHA pPOOOTH aBTOTPAHCHOPTY Ta HAaBaHTaXyBaJbHO-
PO3BAHTAXKYBAJIBHUX 3aCO01B CKIAJChKUI KOMILJIEKCIB P BUKOHAHHI MIKHAPOIHUX
aBTOMOO1JTLHUX TIEPEBE3EHb.

[IpoanamnizoBaHi psj oOpraHizalifHUX 3acajJ IIOAO0 PEXKUMIB poOOTH Ta
BIJINMOYMHKY €KIMaXXiB TPAHCIOPTHUX 3ac00iB y BIAMOBIAHOCTI 3 BUMOTAaMHU IIOJI0
poOOTH 1 BIAMOYMHKY BO/IIiB. 3aIpOTIOHOBaHA MaTeMaTHYHA MOJICIh JUIsl BUSHAUYCHHSI
yacy BHUKOHAHHS MIKHApOTHOTO OOOPOTHOTO PEHCy B 3aJIEKHOCTI BiJl OOMEKEHb
TPUBAJIOCTI pOOOTH 1 BIATIOYMHKY BOJIIiB 3a MpaBUiiaMyd CBPOMEUCHKOT yroAu 100
poOOTH EKiMaXkiB TPAHCIIOPTHHUX 3aCO01B.
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YK 658.3.1
BUTPATHU ITAJIMBA HA MIZJKHAPOJHUX ABTOIIEPEBE3EHHAX

C. 1. Bonoapes, K.m.H., 0ouenm
Hayionanvruii ynisepcumem 6iopecypcis i npupoookopucmysauus Ykpainu
bondarevgall@meta.ua

3 METOI0 TJIaHyBaHHS MDKHAPOJHUX aBTOTEPEBE3CHb Ta PO3PAXyHKY 00CATY i
BapTOCTI MaJMBa 3a peic, Oyaud TPOBEACHI AaHAIITHUYHI 1 EKCIepUMEHTAIbHI
JOCITIIKEHHS 3 BU3HAYCHHS BUTPAT MAJIUBA.

[TpuitHATHH TEOPETUIHO-EKCTICPUMEHTAILHUN TIAX1T JOCTIHKEHB, CYyTh SKOTO
ajganTariss MaTeMaTHYHOTO aJTOPUTMY JO PE3YJbTATIB  EKCIEePUMEHTATHHUX
JOCIIIKEHb BUTPAT MaJIuBa.

BpaxoByroun oOMekeHHS BBO3Y NajvBa B KpaiHU MPOXOKEHHS MapIIpyTy,
00’eMy CTaHAApTHOTO 0aKy, TEXHOJOTIYHOTO MIHIMAJIBHOIO 00’€My majuBa B 0aky,
BH3HAYAJIM YMOBH 3allpaBKH B 3aJI€KHOCTI B1Jl BAPTOCTI MaJIUBa 1O KpaiHaM.

OcHOBHA MeTa 1€ BUKOHATH 3alpaBKy TAaKUM YHMHOM, 1100 MaKCHMAaJbHO
BUKOPHUCTATH MaJIbHE 3 MEHIIO0 I[IHOIO.

B po6oTi Bu3Hau€Hi yMOBU PO3MOALTY IIH Ha TAJIMBO B KpaiHaX MPOXOXKECHHS

MapuipyTy.

E3 [ I= Tepuropiia TpboX KpaiH - Microsoft

@ hasHan Beraska PasmeTka cTpannubl Dopmynsl AaHHble PeugHsMpOBaHne Bua
= & Beipesate Calibri 1 A == ¥ =) Neperoc TekcTa OBuwwit
53 KonuposaTe ~
LD + Sopwmar no opasy | 8] & 1~ B - A EEE FEE [ oseenmims nnovecims suenpe - B8 - % 100 | 58 5%
Bydep o6meHa Wpngt BripasHuEaHne Yucno
A9 - fe | Yupaina
A B C

PozpaxyHOK BEMTPaT KOLITIE NPH BUKOHaHHI MidKHapoaHUX Ymoeu posnoginy uiH no
aBTOMOGINBHMX NepeBe3eHb Ha MapLUPYTaX TepUTOpIielD kpaiHax*(HaTicHiT | nepeligite Ha

1 TPpbOX KpaiH CTOPIHKY pospaxyHKis)

2 Ha<-uﬁ<us;
Bazoea niHiliHa Hopma BUTPaTH

3 |manuea, n/100 Km .= 171,

o [ opuryoun . <Lo>Loi npu Ho> Ko
CnopsgxeHa maca < - . <

5 |Hanienpudeny, ToH Lo o> Lo Mpt Op<I,

6 |Maca sauTamy, ToH > =1, npu I, 1] ,.;
MiHimansHHiA TexHoAOTIMHWA

7 |sanac nanuea e baky, n Lo U= Lo mpu O <L,

8 Hasea kpaiHn BigctaHb no kpaiHax, Km LliMa nanbHOro no Kpaisax, rpH./n

9 | YKpaiHa 280 19

10 [Binopyes 100 16,12

11 [Pocin 417 14,3

Puc. 1. Burnsa BikHa TOJOBHOI CTOPIHKM MPOTPaMU 3 BUXIAHUMU JTaHUMU 3
BU3HAYEHHS BUTPAT MaJIUBa 3a KPUTEPIEM MAKCUMAIILHOT BUTpAaTU 00’ €My NajauBa 3a
M1HIMAJIbHOIO I[1IHOO.

BuximnuMu naHuM# TPUAHATO: BUTPATH TMajWBa HA OJIMH KIJIOMETp Mpooiry,
BIJICTaHb 10 KpaiHaM TIPOXO/DKEHHS MapuipyTy, o00°’eM 0axky, MiHIMaIbHUN
TEXHOJIOTIYHUHN 3amac manvBa B Oaky. JlocmimkeHHSMH Tiepen0adeHo MPOBEICHHS
QHATITUYHUX JIOCTIDKEHh 3 PO3paXxyHKy BHTpAT KOIITIB Ha MIDKHAPOJIHHUX



mailto:bondarevgall@meta.ua

3bipnux mes donosideis V-i Minapoonoi naykoeoi Kongepenuii

MEePEBE3CHHAX M0 TEPUTOPIi TPHOX 1 YOTUPHOX KpaiHaX 3a MOXKIUBHUMH YMOBaMU
PO3MOLTY IIHK TanuBa. OTpUMaHi pe3yabTath 0yau oOpoOJIeH] 1 BHECEH] Y BUTJISII
AITOPUTMY y KoMIT t0TepHy niporpamy Microsoft Excel, 3araisHuit BUTIISA TOTOBHOT
CTOPIHKHM TTOKa3aHO Ha puc. 1.

[TopiBHSIHHS PE3yNIbTATiB aHATITHYHUX Ta CEKCIEPUMEHTAIBHHUX IOCIIHKEHB
IIOKa3aj0, IO aJeKBaTHICTh MaTeMaTHYHOI MOJeal BiAmoBimae Maibke 98%
pe3ylbTaTaM eKCIIEpUMEHTATBHUX BUTIPOOYBaHb.

YK 631.372

I'OJIOBHI HTAPAMETPH TUITAKY
MOBIJIBHUX EHEPTETUYHUX 3ACOBIB

I'. B. IllkapiecvKuii, K.m.H., 00UeHm
Hayionanvnuii ynieepcumem diopecypcis i npupoookopucmyeanus Yxpainu
techserv_chair@twin.nauu.kiev.ua

PedopmyBaHHSI arponpoMHUCIOBOTO KOMIUIEKCY YKpaiHM MiJHIMAE HU3KY
po0JseM, OB’ sI3aHUX 3 3a0e3MeUeHHSIM e()EKTUBHOCTI POOOTH TOCIOAAPCTB PI3HUX
po3MmipiB 1 (HopM 3eMIIeKOpUCTYBaHHA. BupillieHHs 1HUX OpoOiaeM OOyMOBIIOETHCS
psaaoM 4uHHUKIB. OJHUM 3 OCHOBHMX Ce€pell HHX € 3a0€3MeUeHICTh
BUCOKOC(EKTUBHUMU MOOIUTBHUMHU eHepreTuyHuMH 3acobamu (ME3), siki moBUHHI
OyTu nepeadayeHi THNOPO3MIPHUM PSIOM.

Ax BigoMo nOOyHOBa THUIOPO3MIPHOTO pSALY IPYHTYEThCSI Ha TOJOBHHX
napaMerpax, sKi TOBHHHI HaWOLIbII TMOBHO XapaKTepuU3yBaTH TEXHIUHI,
eKCIUTyaTalliiHl 1 TEXHOJIOTIYHI MOXJIMBOCTI BHUPOOY 1 BOJOMITH OUIBIIIOIO
CTaOlIBHICTIO, HIXK JOTIOMIKHI TTapaMeTpH.

MeToro AOCHiIKEeHb € OOIPYHTYBAaHHS TEPEiKy TOJIOBHHX MapameTpiB s
XapaKTEPUCTUKU  TUIOPO3MIPHOTO DSy MOOUIBHMX  E€HEPreTUYHUX 3aco0iB
CLIbCHKOTOCTIOAAPCHKOTO MPU3HAUEHHS.

BcranoBneHno, 1m0 icHye IIOHAaWMEHIE TPH MIAXOAU JI0 OOIPYHTYBaHHS
TUNOpo3MipHuX psAiB ME3: 3a HOMIHaJIBHUM TSATOBUM 3YCHILUISIM; 32 MOTYXHICTIO
BCTAHOBJICHOTO JIBUTYHA; 32 PIYHUM 3aBaHTAXKCHHSM. BiAMOBIIHO 0 1IOTO MOXXHA
BUJIJIUTH TPU TOJIOBHMX NapameTpu, 3a SIKUMH ICHYBAJIM CHPOOM OOIPYHTYBaHHS
TUIIOPO3MIPHUX PSAIB, a caMe: HOMIHAJIbHE TIrOBE 3YCHUJUISL; MOTYXKHICTh
BCTAHOBJICHOIO JIBUTyHa Ta piuHE 3aBaHTakeHHs. Ha3BaHi mapameTpu po3pi3HEHI
OCKIJIbKM 1X OOIPYHTYBaHHSI BEJIOCh 3 OIJISiAy Ha PI3HI MpoOsieMH, siki HEO0OX1THO
6yn0 BUpIIIUTU. BukianeHi oOCTaBUHM YCKIAIHIOIOThH 3aCTOCYBAHHS €KOHOMIYHO
JOUUTPHUX MIAXOAIB IIOAO TNPOEKTYyBaHHsS, BHUIOTOBJICHHS 1 3a0e3MedeHHs
€(EeKTUBHOTO BUKOPUCTAHHS €HEpro3aco0iB, [0 CIOHYKJIO 0 MOLIYKY 1HIIMX, abo
J0JJaTKOBUX TOJIOBHUX napaMmeTpiB TUIS noOy10BU OJIHO-, abo
OararonapamMeTpUYHOTO TUIIOPO3MIPHOTO PSITy MOOUTEHUX €HEPTeTUIHUX 3aCO01B.
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JlocmikeHHsT MPOBOAMIIMCH NUISXOM aHaNI3y BIUIMBOBOCTI JOCHIKYBaHHUX
nmapaMeTpiB Ha XapaKTepUCTHKU €EHepro3aco0iB Ta iX CTaOLIBHOCTI B MeXax
MO>KJIMBHX KJIACIB TUIIOPO3MIPHOTO PAITY.

B  pesynpraTi npoBeaeHUX  JAOCHIIKEHb MO0  OOIPYHTYBaHHS  Ta
BJIOCKOHAJICHHS ~ THUIIOPO3MIPHOTO  PSAYy MOOUIBHMX  EHEPreTUYHUX  3aco0iB
CLILCHKOTOCTIOIAPCHKOTO TMPU3HAYEHHSI BCTAHOBJIICHO, 110 3 METOI0 3a0e3NeueHHs
HaKO1IbII01 1HGOPMATUBHOCTI TIPO MOOUIBHI €HEepreTH4Hl 3aco0H, sKa BMIIlEHA B
TOJIOBHMX TapaMeTpax iX THUIIOPO3MIPDHOTO psAAy OCTaHHIM MoOXxe OyTu
MPEACTABICHU SK OararomapamMeTpUYHWN, TOJIOBHUMH TlapaMeTpaMU  SKOTO
JOIUTBHO TIPUHHSATA HOMIHAJIBHE TATOBE 3yCWIISA, MOTYXKHICTh BCTAHOBJIEHOTO
JBUTYHA Ta PIBEHb YHIBEPCATHHOCTI.

Ha3zBani mapameTpu AaayTh ysBY HPO TATOBI MOKIUBOCTI €HEPro3acody, Horo
EHEePreTUYHUHN MOTEHIIIAJ 1 HAsIBHICTh TEXHIYHUX 3aC001B JIs 1X peati3aliii.

TakuM 4YHWHOM THUNOPO3MIPHUN PsSAJ MOOUTBHHUX EHEPreTHYHUX 3acoOiB
CLILCHKOTOCTIOIAPCHKOTO MPU3HAUEHHSA 3 IOCTATHHOIO 1H(POPMATUBHICTIO MOXKE OyTH
OararonmapamMeTpUYHUM, TOJOBHUMH TapaMeTpaMH SKOTO JIOIIJIBHO TNPUHHATU
HOMIHQJIbHE TATOBE 3yCWUIS, MOTYKHICTh BCTAHOBJIGHOTO JBUTYHAa Ta pPIiBEHb
YHIBEPCAIBHOCTI.

OCHOBHUM HAmNpsSIMOM TOJMANBIINX JOCHIHKEHbh 3 JAHOTO IHUTAHHS €
OOTpYHTYBaHHsI BJIaCHE OararonapameTpUyHOTO THUIIOPO3MIPHOTO PSIYy MOOUIBHHX
EHEePreTUYHUX 3aC001B CUIbCHKOIOCTIOIAPCHKOTO MPU3HAYCHHS.

VJIK 621.926.4

PIBUKO-MEXAHIYHI BJIACTUBOCTI 3EPHOBUX KOMIIOHEHTIB
JJIAA ITIPUT'OTYBAHHSA KOMBIKOPMIB

0. 0. 3abonromuvKo, K.m.H., 00UEHM
b. B. Ilempycenko, cmyoenm mazicmpamypu
Hayionanvruil ynisepcumem biopecypcis i npupoookopucmyseauus Ykpainu
zabolotco@nubip.edu.ua

[luTaHHa  MiIBUILEHHS  €(QEKTUBHOCTI  BUKOPUCTAHHS Ta  3HWKCHHS
€HEProMiCTKOCTI TEXHOJIOTIYHOTO O0JIaIHaHHA JUIs IepEepPOOKH 3€pHOBUX MaTepialiB
Ha Cy4yaCHOMY €Tamli CTOiTh JOCUTh aKTyaJbHO, IO MOSICHIOETHCS THM, IO iICHYIOU1
TEXHIYHI 3ac00M BXE€ NPAKTUYHO BHUYEPIAIM CBOI MOXJIMBOCTI 1 MHoJaiblia iX
MOJIEpHI3allisl HE JOLLIbHA, a MOWIYK 1 BTUJIEHHS Y BUPOOHUITBO HOBUX pILIEHb
CTPUMYETHCS PSIIOM SIK 00’ €KTUBHUX, TaK 1 cy0 €eKTUBHUX (DakTopiB. OJHUM 3 TaKHX
dakTopiB € BIICYTHICTh HEOOXITHUX JAHUX MPO MEXaHIYHI BIACTUBOCTI 3€PHOBUX
MarepiaiiB, B MepIIy Yepry, MpO BIACTHBOCTI, IO BHU3HAYAIOTh MOKAa3HUKH iX
MminHocTi. Cunyunit Marepian siBjisie coOOOI0 BEJIMKY CYKYMHICTb TBEPAUX YACTHHOK
MaJioro po3Mipy JOBLIBHINA HEMPaBUIbLHOT (hopmu. SIKIIO po3Mipu TBEPIUX YaCTUHOK
Maji B TIOPIBHSHHI 3 XapaKTEPHUM PO3MIPOM 3aBJaHHs (BUITYCKHOTO OTBOPY), TO
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CUIIyYMil MaTepial MO)XHa pO3IIIAJaTH SK CYLUIbHE CEpelOBHINE, IO BOJIOAIE
NEBHUMM BJIACTUBOCTAMM, 1 JUIsl OMUCY 11 MOBEAIHKM MOXKHa 3adyyaTd METOIU
MEXaHIKU CYUUJIBHUX cepenoBulll. [Ipu TEOpeTHYHUX OCHIKEHHAX UIsl OIUCY
HAIMPYXXEHOTO CTaHy CHIy4Ooro Marepially BUHUKAa€ HEOOXIIHICTh 3aCTOCYBaHHS
IPY>KHUX BJIACTUBOCTEH Matepiany, Takux sk koedimient IlyaccoHa i1 Momyib
PY>KHOCTI.

Pe3ynbpTaTi HOCHIIKEHD NMPYKHUX BIACTUBOCTEH JESKUX CUITy4YHX MaTepialliB
IIUPOKO TpeAcTaBlieHI B OyaiBenbHIM wmexaHiul. OAHAK MaHUX TPO TPYXKHI
BJIACTHBOCTI KOHLIEHTPOBAHUX KOPMIB B JIITEPaTYpHHUX JDKEpelax BHUBUCHO HE
JOCTaTHBO.

VY nabopatopii Oyma po3pobiieHa i BUTOTOBJICHA JabopaTopHa yCTAaHOBKA JIJIS
BU3HaUYeHHS Koedimienra Ilyaccona i1 Momayns TpPYXHOCTI, IO CKIATAEThCI 3
IITaTHBa 3 JBOMAa KPOHIITEHHAMM, IITOKA 3 MOPIIHEM 3 OJHOTO OOKYy 1 IUIOCKUM
ITaMIIOM 3 1HIoro. Ha ogHOMy KpOHIITENHI BCTAHOBJIEHO HANpsIMHA I IITOKA, HA
IHIIOMY — 1HAUKaTop mepeMimieHHs. [l BusHaueHHs koedimienta Ilyaccona
nependoaueHul eNacTUYHMM CTakaH, JUIsl BU3HAYEHHS MOJIYJs MPYXKHOCTI -
MmeTanieBuidl. HaBaHTa)keHHSI cTBOproBajacs 3a J0momMoror Habopy rup. HeobOxigHo
Oyno BuzHauuTH Koedimient IlyaccoHa 1 MoAysdb TMPYKHOCTI HACTYIMHHUX
KOHIIEHTPOBAaHUX KOPMIB: MIIIEHUYHUX BUCIBOK, SYMIHHOI JAEPTi 1 KOMOIKOpMY.

OTxe, 3a OTPUMAaHMMHU 3HAYEHHSIMH OTPUMAJId CEpPEeIHIA MOKA3HUK IS
KOYKHOTO BHUJY KOHIICHTPOBAHOTO KopMy: KoediuieHT IlyaccoHa — miis MIIEHUMYHUX
BHCIBOK ckiaB v = 0,27; mis ssaminaoi aepti v = 0,26; mias kombikopmy v = 0,23,
MOJIYITb MPYKHOCTI — JUIs TIIEHHYHHUX BHCiBOK E = 1,454 Tla x10°, s saMiHHOI
nepri - E = 4,290 Tax10°, wis komGikopmy - E = 7,198 TTax10°,

VJIK 636.4.082

CYYACHI 3ACOBU MEXAHI3AIIIL PO3JJABAHHS KOPMIB
ITPU BUPOIIIYBAHHI PUBH Y BIIKPUTHUX BOJOUMAX

0. 0. 3abonromwvKo, K.m.H., 00UEHM
B. II. I'anka, cmyoenm mazicmpamypu
Hayionanvnuti ynisepcumem biopecypcie i npupo0okopucmy8aunHs Yxpainu
zabolotco@nubip.edu.ua

AKBaKyJbTypa CBOTOAHI — OJHAa 3 HAMOUIBII I[IBUAKOPOCIHX Traiy3ei
XapyoBOT0 BUPOOHUIITBA B CBITI.

YacTka akBaKyJIbTypud Y CBITOBOMY BHPOOHHILITBI pHUOM IIOPIYHO 3POCTAE.
3a ocranHi 50 pokiB 00’eéM BUPOIIYBaHHS pUOU B CBITI 301IBIIMBCS O1IBIIE HIK Ha
50 MUIH. TOHH, B TOM Yac SIK PICT 00’€MIB CBITOBOTO BWJIOBY pUOW TPUITHHHUBCS
y 80 pokax MUHYJIOTO CTOJITTSL.

OTxe, HUHI HAHOUIBLIOTO 3HAYEHHS HAOYBAIOTh CKIJIAJHI, Y TEXHOJOTIYHOMY
BITHONICHHI, MeToau iHTeHcu(ikaiii puOHMUIITBA — IHIYCTpialbHI  (OpMH
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BHUPOIIIYBaHHS pUOM B CTaBKaxX, cCajgkax, OaceilHaX, 3aMKHYTHX €MKOCTSX, IO
nepeadavyae BUCOKY KOHIIGHTpallll0 pUO Ha OJWHMUIN IUIONI, a BIAMOBIAHO —
MOBHOIIIHHY T'OJI1BJIIO.

B VYkpaini HalOUIbII MOMIUPEHUM 00’ €KTOM PUOHMIITBA € KOPOII, TOBCTOJIO0,
jococeBi Ta iH. IX yacTka y CTPyKTypi BUPOOHHMITBA MNPOAYKIl pPHOHHIITBA
CTaHOBUTH O0JM3bKO 44%, n0coceBUX — OMU3BKO 7%, POCIUHOIAHUX PUO — OJIU3BKO
45%.

Jlnst po3maBaHHS KOPMIB BHKOPHCTOBYIOTH MOOUTHHI (Ha3eMHI 1 BOAHI) Ta
CTaIlioHapHi KopMopo3aaBadi. KopM po3MmimiyroTh Ha KOPMOBHX MaWJaHYHKaX,
KOPMOBHX CTOJIaX Ta B TPYMOBUX TOMIBHUIIAX (MasSTHUKOBOTO THUITY).

[Tin gac romyBaHHS pUOW HEOOXIAHO - MPOBOJWTH KOHTPOJIb 3a TMOITaHHS
KOpMIB 1 TipupicTy pub. SIKII0 KOpMHU MOigaroThCcs q00pe, a puba BIACTaE y pOCTi,
n000BUM palioH 30UTBIIYIOTh. SIKINO KOPMH 3aJMIIAIOTHCS, ajle MNPUPICT PUOU
HOPMAaJIbHUW, HOPMY KOpPMIB 3MEHINYIOTh. He 3'igeHuil mpoTarom AEKIIbKOX 10
KOPM PEKOMEHJYEThCS MpUOpaTH 1 HAa HOTro MicClle IMOKJIACTH HOBHUM, CBIKHIA.
BenuuesHne 3Hau€HHS Ma€ MiAITOTOBKA 1 IKICTh KOPMIB.

Hopmanbhna, abo oaHOpa3oBa, Mmocajgka puOM Ha Haryl po3paxoBaHa Ha
IpUPICT pUOM 32 PaxyHOK MPUPOJHUX KOPMIB y CTaBKy, opieHTOBHO 350—400 mTyk
roJIOBUKIB Kopona Ha rektap. [locagka B JiBa pa3u BUIlE HOPMaJbHOT Ha3UBAETHCS
JIBOPa30BOi, B TPU pa3ul — TPUKPATHOI 1 Tak jgani. [Ipu ymiibHEeHUX MOcCajKax Ha
HaryJj (IBO-TPHPA30BHX) MOYMHAIOYU 3 TPABHS puOy PEryysipHO MiArOAOBYIOTh. JlJid
T'OJIIBJII KOPOIa BUKOPUCTOBYIOTh MaKyXH, BUKY, JIFOIIMH, 36PHOBI Ta BIAXOAU MJIUHY,
BapeHy KapTOILTIO 1 KOPMH TBAPUHHOTO TIOXO/KEHHS, SIKl TOTYIOTh JI0 3TOJI0BYBaHHSI.
Kaptomito BapsTh, pO3MUHAIOTH 1 JalOTh B CyMIII. 13 36pHOBUMHU a00 BIJIXOJaMHU
MJIMHY, MaKyXd Yy BUDJISIAI Ticta. M'sco mNyrosjoBkiB, ka0, CMITHOI puOu
MPOITYCKAIOTh Yepe3 M’ SICOpYyOKy, 3MIIIYIOTh 3 KapTOIUICI0 MaKyXH, 3€pHOBUMHU a00
MJIMHOBUMH Bigxojgamu. HaiOinemmii edekT TOmiBIII JOCATAEThCA MpU  Jadi
KOPMOBHX CyMilei. 3eIeHy POCIUHHICTh BAKOPUCTOBYIOTh Y BUTJISII TACTH.

Kopmu po3natoTs 3 BUKOpUCTaHHAM KOpMopo3aaBayiB. KopMopazgaTauk Tumy
CKP-1,5 3acTocoByIOTh IJIsi pO3/Aadl CUITYYUX 1 TPaHyJIbOBAaHMX KOMOIKOpMIB 3a
KOPMOBHM JIOPI’KKaX Ha BIAKPUTUX BojoMmax. AHajoriuni kopmoposnapadi CKP-3,
OA, IKII-1,6, IKII-3, OA, IKII-1,6, PI'K-700, ski Bigpizustorbes Bim CKP-1,5
BaHTAYKOMIAMOMHICTIO 1 TPOYKTUBHICTIO.

Kopmopazmatuuk KP-4M, po3gaua kopMmy BIIOYBaeTbcs 3a PaxyHOK
rpaBiTaliiHOl cWiM 1o o0uaBa OOKM KOpMopaszaaruuka. BiH Moxke 00CiIyXutu
cTaBoK miomiero nmoHax 100 ra.

Kopmopazmatruuk HI17-UKII, Bukux kopmiB BiiOyBaeTbCsd 3a PaxyHOK
MOBITPSHOTO TIOTOKY, CTBOPIOBAHOTO BEHTUJISITOPOM.

CaMoXiIHUM PO3JIaTYUKIB KOpPMY, II0 BHUJIa€ KOMOIKOpM 3 Oepera (3 mamoOm),
BigHocsaTh [1/1-0,6, KH-800. Kopmopazgataux [1/1-0,6 BUKOpHUCTOBYIOTH JIsl po3aadi
rpaHyJIbOBAaHOTO KOPMY B CTaBKH 3 Oepera 6e3yNnuHHO M0 KOPMOBUM <«JIOPIKKAxX» abo
3 3yNUHKOI0 MO0 KOPMOBHM MICIAX. Bukum kopMu BiIOyBa€ThCs 3a PaxyHOK
MOBITPSHOTO TOTOKY, CTBOprOBaHOTO BeHTUJsiTopoM. Kopmopazgatunk KH-800
MPU3HAYEHUH I PO3/1adi TPaHyIbOBAHOTO KOPMY MOPIISIMH 110 KOPMOBHUM MICIISIX.
Bin sBnsie coboro HaBicHMI OyHKep 3 CHCTEMOIO Jo3yBaHHS. Kopmopaszmatumk
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MOHTYIOTh Ha TpakTopi «binopyce» ta «lOM3-6». ABTOMAaTHYHMIT KOpMOpa3aaTunK
UKB npusHayeHuil s po3fadl TpaHyIbOBAaHOTO KOPMY JJisi MOJIOAI puo,
BUPOIIyBaHUX B caJikax 1 6aceiiHax.

Bi6pamiitnuii kopmopazaatunk IKD 3acTocoByroTh 4151 BUa4l rpaHyIbOBaHUX
KOMOIKOpMIB B PHOOBOJIHI CaJku 1 OacelHW MpU BHUPOIIYBaHHI TOBapHOI pudu B
pUOOBOJHUX YCTAHOBKAX 13 3aMKHYTHUM LIUKJIOM BojonoctayaHHs. [IpuHiun Bugayi
NopIIii KOPMY 3aCHOBaHUM Ha BUKOPUCTAHHI BIOpaIlii po3kuaayi.

[[Inpoko 3acTOCOBYIOTH CaMOTOJIBHUIN (aBTOTOAIBHUIN) TUIy «Pedmekcy,
MPUBIA TO3YIOUOTO AUCKY BiIOYBA€ETHCS 32 JOTIOMOTOI0 MasiTHUKA, SIKUH KOJMBAETHCS
BiJI TTOIITOBX1B PUOH Y BOJI.

OTxe, i MIABUIICHHS €(QEKTUBHOCTI BHUPOIIYBaHHS puOM Yy CTaBKax
HEOOX1THO BUKOPUCTOBYBAaTH 3acoOu mexaHizamii. [y CTaBKiB BUKOPHCTOBYBAJIU
MOO1JIbHI 3aCO0HU.

YK 378.4: 63:631.3

BUKOPUCTAHHAA TH®OPMAIIMHO-KOMYHIKAIIHHNX
TEXHOJIOI'II B ITPOIECI BUKJIAJAHHSA TEXHIYHUX JUCIIUIIJITH
Y HABUAJIBHUX 3AKJIAJAX I-11 PIBHIB AKPEJJUTAILIIL

T. IO. Ocunosa, K.neo.H.
0. 0. 3abonr0omovKo, K.m.H., O0UeHM
Hayionanvruii ynisepcumem 6iopecypcis i npupoookopucmysauus Ykpainu
zabolotco@nubip.edu.ua

['muboki Ta pAMHAMIYHI 3MiHHM, IO BiJOYBalOThCS B CEKTOP1 arpapHoi
€KOHOMIKH, 1HTEJIeKTyasi3allisi TMpaili, PO3BUTOK KOMIT IOTEPHOI TEXHIKM Ta
1H(MOpMAIIHHO-TEIEKOMYHIKAI[IHHUX TEXHOJIOT1H, CTAaHOBJIECHHS! PUHKOBUX BIJHOCHH
3YMOBJIIOIOTH HarajibHy HEOOX1HICTh MIATOTOBKH MailOyTHIX arpapHUKIB BiJIOBITHO
710 BUMOT 1H(opMaTH3aIlii arponpoMUcIoBoro Komiuiekey. [Ipodeciitny qisabHICT B
arpapHOMy CEKTOpl Ha Cy4acHOMY e€Talll HEMOXJIMBO YSBHUTH 0€3 BHUKOPHUCTaHHS
CydacHUX 3acO0IB  €JIEKTPOHHOTO 3B’A3KYy, MPOrPAMHOTO 3a0€3MEUeHHS 3
IUTaHYBaHHS, OOJIKY 1 aHamizy (iHAHCOBO-TOCTIOAAPCHKOI AiISUIBHOCTI arpapHOro
BUpPOOHHUIITBA, OaHKIB JaHUX 3 PUHKOBOIO, HOPMATHBHOIO, MPOTHOCTHUYHOIO,
TEXHOJIOTIYHOIO Ta €KOHOMIYHOK iH(dopMalliero. PiBHOIO Miporo 1€ 1 MiATOTOBKH
KBaJII(PIKOBAHUX POOITHUKIB arpapHOro CEKTOPY €KOHOMIKH, 30KpeMa TPAKTOPUCTIB-
MAIIMHICTIB CTbCHKOTOCIIOIAPCHKOTO BUPOOHUIITBA.

AHani3 HAyKOBUX IMpallb CBIIYWTH MPO HASBHICTb TEOPETHKO-TIPAKTUIHHX
JOCTIKEHb 3 PO3B’si3aHHS mpobieM iHMOpMAaIiiHOT MATrOTOBKK  (haxiBIIiB-
arpapHUKIB, CEpeJl SIKUX CJIiJ] BUOKPEMUTH: TIpoIiec iHpopMaTuzarlii arpapHoi chepu;
HayKOBO-METOINYHE 3a0e3meueHHs iHpopMaTuzarlii npodeciitHo miIroTOBKH.

[Iporpamue 3abe3nedeHHs] HABYAIBHOTO Kypcy 1HGOpPMAIHI TEXHOJOTii
MIATPUMYE 1 CIpUSE PO3BUTKY 1HGOpPMAITHOT, KEPYIOUOi Ta HABYAIBLHOI CHCTEMHU
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arpapHUX  HAaBYAJBHUX  3aKJaJiB, BKJIIOYA€ 3aco0W JJI1  TPOEKTYBaHHS,
BIIPOBA/XKCHHSI, MIATPUMKH, BUKOPUCTAaHHS y TaKMX CHCTEMaxX, OPIEHTOBAHUX Ha
YUYHIB, CTY/ICHTIB, BUKJIaJIauiB 1HIIMX arpapHUX MpeJAMETIB, MPalliBHUKIB 3aKJIay.

VY ramy3i TeXHIYHOTO 3a0e3MedYeHHs OCBITHS raidy3b 1H(GOpPMaIliHI TEXHOJOT1i
JOTIOMara€ €KOHOMIYHO OOTpyHTyBaTH BHOIp TEXHIYHUX 3aco0iB I peamizarii
HAaBYAJIbHO-BUXOBHOTO TIPOLIECY arpapHUX HaBYAJBHUX 3aKJIaJliB; BU3HAUYUTHU
napaMeTpu o0JIaIHaHHS TUITOBUX KaOlHETIB 1HPOPMATHKH, UM KYypPCIB IHTETPOBAHUX 3
HEI0; BHUBYUTH NUISIXH €(EKTUBHOTO BHUKOPUCTaHHS CEpiHMX 3aco0iB Ta
OpUTIHAJILHUX MPOTPaMHUX PO3p00OK, opienToBaHNX Ha CAO.

[HdopmariitHi TexHOJOTIi SK HaBYaJIbHA Tay3h B arpapHOMY HaBYAILHOMY
3aKaal Ta il cHcTeMa MPOrpaMHOTO, TEXHIYHOTO, HABYAIbHO-METOJAMYHOTO Ta
oprasizaifiifHoro 3a0e3meueHHs] CTBOPIOE HAIINHI yMOBH Uil  IIHPOKOTO
BUKOPUCTAHHS IHTEPHET-TEXHOJIOT11 Ta Web-TexHouoriid, pO3pOOKHU
[EHTpaJII30BaHUX 0a3 arpapHux gaHux Ta Web-cailTiB, BIpOBaKEHHS HOBITHIX
TOCSTHEHDb Y cepl AUCTAHIIMHOTO HaBYaHHS, peatizallii BiAIaleHOi 1IHTEPaKTUBHOT
KOHCYJIbTaTUBHOI ~ CIyX’O0M B  CUIBCBKOMY  TOCIOJApCTBI, CTBOPEHHS
3arajbHOJIEPKABHOT KOMIT IOTEpHOT 1H(OpPMAIIHHOT CHUCTEMHU, IO OOCIYrOBY€
arpapHul CEKTOp.

HaBuanpHuii kypc iHGOpMaIliiiHI TEXHOJIOTT € YHHHUKOM PO3pPOOKH
HABYAJIbHO-KOHTPOJILHUX MPOTrpaM Ta OCBITHIX aBTOMAaTH30BaHUX POOOYMX MICIIb,
CTBOPEHHs 1HPOPMALIHOI CUCTEMHU YIPABIIHHSA arpapHUM HaBYAJIbHUM 3aKJIAJ0M,
BIPTyaJIbHOTO 1H(QOPMALIMHOIO MPOCTOPY B OCBITHBOMY 3aKJaJl, J€ MailOyTHHOMY
arpapHuKy OyJle HaJaHO MO>KJIMBICTH MIBUAKOIO MOIIYKY MOTPIOHOT HaBYAJIBHOI,
TEXHOJIOT1YHO1, EKOHOMIYHOI YU PUHKOBOI 1H(pOpMaILii.

ToOTo OCBITHS rany3pb i1H(OpPMALiHI TEXHOJOrIi B arpapHOMY HAaBYAJILHOMY
3aKjajl € rapaHToMm iH(opMarTuzailii SK CHUCTEMU arpapHoi OCBITH, TaK 1 BChOTO
arpornpoMHCIOBOIO KOMILIEKCY.

AHaJi3 NporpaMHUX JUIAKTUYHHUX 3aC001B, III0 BUKOPUCTOBYIOTHCS B arpapHiit
OCBITI, MUTaHb Ta JIAOOPATOPHO-TIPAKTUYHUX POOIT 3 auctmiUiinu «IHopmarriiini
TEXHOJIOTI(» TIOKa3ye, IO JlaHa HaByajibHa MpOrpaMa BUKOHYE HEIOCTATHIO
3arajJbHOOCBITHIO Ta PO3BUBAIbHY (YHKIIT T dYac MIATOTOBKM TPAKTOPHUCTA-
MaIllMHICTa CUIBCHKOTOCIIOAPChKOIO0 BHPOOHHUIITBA 1 HE BIAMNOBIIAE POJI Ta
3HAYCHHIO 1HOPMAIIITHUX TEXHOJIOT1H B )KUTTI CYCHIJIBLCTBA HA CYy4YaCHOMY €Talli.

VY 3B’s3Ky 3 IIUM BOHaA MOTPeOYy€ YIOCKOHAJCHHS B HAMpsMi PO3LIUPEHHS
OCHOBHMX IWTaHb BHUKOPUCTAHHS 1H(GOPMALIMHUX TEXHOJOTIM Ta 301JIbLIECHHS
KUJILKOCTI TOJVH Ha 1X BUBUECHHSI.

11
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YK 631.372

OINIHIOBAHHSA MEK BAPIIOBAHHS ITOTYKHOTI
JABUI'YHIB CIJIbCBKOT'OCIIOJAPCBKHUX EHEPI'O3ACOBIB

I'. B. llIkapiecokuii, K.m.H., 00yeHm
Hayionanvruii ynisepcumem 6iopecypcis i npupoookopucmysauus Ykpainu
techserv_chair@twin.nauu.kiev.ua

TpakTopoOyaiBHA MPOMHUCIOBICTh BHUITYCKA€ MOOLIBHI €HEPreTUYHI 3aco0u
(ME3) 3 1iICHTHYHUMH CHOXHBUYMMH SIKOCTSIMH, aje€ 3 PI3HOK TOTYXHICTIO
BCTAQHOBJICHOTO JBUTYHA, 110 BKa3ye€ Ha HEJOCTATHE BMUBYCHHS JAHOTO IMUTAHHS 3
HayKOBO1 TOUKH 30py 1 HIATBEPIKYE aKTYaIbHICTh JOCIIIKEHb Y TAHOMY HAMPSAMI.

Metoro gochipkeHb € OOTpYHTYBaHHSI E€KOHOMIYHO JOIUJIBHUX —MEX
BapilOBaHHS MOTYKHOCTI 1BUryHIB ME3 ciibChKOrocno1apchbKoro npu3HayeHHs.

Jlis BUKOHAaHHS TATOBHX, TSATOBO-IIPUBOJHUX Ta MPUBOJHUX OIEpaliil Mexl
BapilOBaHHS MOTY>KHOCTI €HEpPro3aco0y i-To TSArOBOrO KJIaCy BU3HAYAJIU BUXOISMYU 3
TOr0, 110 HWKHBOIO MEXEK Oy/e MOTYKHICTb, SIKa PEalli30BYETHCS YEpPE3 TATOBE
3ycHIIsl 0OyMOBJIEHE TUIBKH €KCILTyaTalliHOK Macol eHepro3acoly, a BEpXHbOIO —
Oulbllle 3 JBOX: TMOTYXKHICTh HEOOXiAHA [JIs peaii3ailii TATOBOTO 3YCHJIUIS,
00yMOBJIEHOTO €KCILTyaTalllifHOI Macol0 eHepro3aco0y Ta Macor dajiacty y po3mipi
1o 100% #oro KOHCTPYKIIiitHOI MacH, ab0 MOTYXHICTh, HEOOXiAHA ISl MPUBOAY
HaWO1IbII €eHEPrOMICTKOT MAIlIMHU

[Ipy 1OMY YMOBWJIMCH, IO CTBOPIOBAaTH MPHUBOJHI arperatd, OCOOIHMBO
HaYiIH1, JOUUIBHO TUIBKHU 3 €Hepro3aco0aMu TAroBOro Kjiacy He BHILE 3.

[ToryxHicTh, sika BuUTpaudaeTbcsi depe3 BBII mis TpakTtopiB kiaciB 4-8
JOIIILHO OOMEXKYBaTH pPIBHEM, HEOOXITHMM Ui 3a0e3MeUeHHs iX 3aJI0BUIBHUX
TATOBUX TOKA3HUKIB 3 YypaxyBaHHsSM OanacTyBaHHS, fKe JaJl0 O MOXKIMBICTh
3aMiILEHHS BUIIMX KJIACiB TSATW HIDKYUMHU, ajie He BUILE Kiacy 8.

banacTyBaHHs X T'yCEHMYHUX €HEpro3aco0iB NpuilMaiu 3a 3aKOpJOHHUMHU
aHaJIOTaMHU.

Po3paxyHku mOpOBOAMIUCH 3a BIIOMUMH METOJMKAMHU, MeperdaueHuMu
HOPMAaTUBHUMH JIOKYMEHTaMH.

Pe3ynpTaTn mociimkeHb npuBeneHl B TaOmuul. B Ttabmuui nmoOyaoBaHi Tpu
KOJOHKHM, B SKUX TMpEACTaBI€HI pIBHI TMOTYKHOCTI Jisi peaii3alii TATOBHX
MOKa3HUKIB, MependauyeHnX TUIBKA EKCIUTyaTalliiHOK Macoro, eKCILTyaTallliHO0
Macolo 1 6aJlacToM Ta BiJIaBaHHSM MOTY>KHOCTI yepe3 BBII.

B ycix TAroBux Kiacax KOJICHUX €HEProsacoOiB, 3a BUKJIIOYEHHSM KiaciB 0,2
ta 0,6, TOMIHY€ MOTYXHICTh HEOOXIJHA HJi1 3a0e3Me4YeHHs TATOBUX IMOKA3HUKIB,
00yMOBJICHUX €KCILTyaTaIlliHOIO0 MacoI0 eHepro3aco0y Ta Macoro Oanacry.

JIsi  TYCEeHMYHUX €HEepros3aco0iB y SKOCTI BEPXHBOI MEX1 3HAYCHb
MOTYKHOCTI, 332 BUKJIIOUEHHSIM KJIacy 2, TaKOX JIOMIHY€ TOTY>KHICTb HEOOXiJHA Jis
3a0e3MeyeHHs] TATOBUX IOKa3HUKIB, OOYMOBIJIEHHMX E€KCIUTyaTaliiHOI Macolo
eHepro3aco0y Ta Macor Oanacry.
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Tabanis

Mesxi BapitoBaHHS MOTYKHOCTI ABUTYHIB ME3 iICHYIOUMX TATOBUX KJIaciB

MoxI1B1 MEX1 3MIHU TTOTY>KHOCTI BU3HAUCHI IS JlonipH1
Tsarosui 3a0e3neueHHs, KBt MEXK1
KJ1ac TSATOBHX TSATOBUX Bi/IIaBaHHs | BapitOBaHHS
eHepro3acooy ITOKA3HUKIB, ITOKA3HUKIB, MOTY)KHOCTI | IOTY’KHOCTI
00yMOBJIIEHUX 00yMOBJIEHUX 4epe3 TAry | B Kiaci, kBt
eKCIUTyaTalliiHOIO | eKcIuTyaramniiiHoo |  Ta BBII
Macor0 Maco¥o
eHEepro3acooy eHeprosaco0y Ta
Macor Oayiacty
KouicHi eneprozacobu
0,2 5 9 11 5-11

0,6 19 37 40 19 - 40

0,9 30 56 55 30 - 56

1,4 49 92 87 49 - 92

2 70 131 114 70-131
3 105 197 177 105 - 197
4 140 211 156 140 - 211
5 200 295 178 200 - 295
6 240 320 178 240 - 320
8 307 401 178 307 - 401

I'yceHnuH1 eHeproszacoou

2 58 109 112 58 - 112

3 96 180 157 96 - 180
4 128 203 138 128 - 203
5 160 254 145 160 - 254
6 193 305 152 193 - 305
8 257 406 178 257 - 406

VJIK 351.37.39

CTPYKTYPA ®YHKIIOHYBAHHSA OBJIKOBO-AHAJITHYHOI
CUCTEMM YIIPABJIIHHA EKOHOMIYHOIO HOTYKHICTIO
CIVIBCBKOTI'OCITOJAPCBKUX ITIIAIIPUEMCTB

T. 1. /I3006a, acnipanmka
Hayionanvnuti ynisepcumem diopecypcie i npupo0okopucmy8anHs Yxpainu
tanpozitiff@mail.ru

Bucokuii nuHAMI3M PUHKOBOI €KOHOMIKH, aKTHBI3allis IMPOIECIB TiIodamizamii

Ta IHTEpHAIIOHAMI3aIli TOCIOJAPCBKOTO  JKHTTS, TIOCHJICHHS MDKHApPOIHOI
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3bipnux mes donosideis V-i Minapoonoi naykoeoi Kongepenuii

KOHKYPEHTHOI ~OOpOTHOM, 10 BHUCTYNalOThb TOJIOBHUMHU E€HIOTCHHHUMH Ta
€K30r€HHUMH JIeTePMIHAHTAMU PO3BUTKY E€KOHOMIYHOTO MpOCTOpY YKpaiHw,
BHUCYBalOTh HOBI BHMOTH JO CHCTEMH YINPABIIHHSI EKOHOMIYHOIO MOTYXHICTIO
CLITBCBKOTOCIIOIAPCHKUX MIIMPUEMCTB, €(DEKTUBHICTD KO 3aJI€KUTh B[ 11 37aTHOCTI
MIBUAKO Ta aJeKBaTHO pearyBaTd Ha BHUMOTH TJ00aJbHOTO E€KOHOMIYHOIO
cepenowuina [1].

VhpapimiHHS  OPOLIECOM  TOCHOJAPCHhKOI  MISUIBHOCTI  HEMOXJIMBE — 0€3
pPO3paxyHKy €KOHOMIYHOi TOTYXXKHOCTI dYepe3 CTBOPEHYy JOJaHy BapTiCTb
MiAIPUEMCTBA, SIKe 31MCHIOE BUPOOHUIITBO MPOAYKIIIi, BUKOHAHUX POOIT 1 HaJaHUX
mociyr. be3 Takoro po3paxyHKy 3alWIIAIOTBCS HEBIOMUMH OCHOBHI ITOKA3HUKH
TISUTBHOCTI MIATNPUEMCTBA, AKUX TpeOa JOCATTH B MPOLECI CTBOPEHHS 00 €KTIB
rocroiaproBanus [2].

Jlonana BapTICTh MIJMPUEMCTBA Y PUHKOBIM €KOHOMII PO3MOIUISETHCS MIK
BJIJACHMKaMH (PaKTOPIB TOCMOMAPCHKOI MISUTBHOCTI BIAMOBIIHO JO0 (YHKINH, SKi
BUKOHYIOTH T1 UM 1HII1 (hakTopu. OTOXK, aMOPTHU3aIlis BIATBOPIOE HEOOOPOTHI AKTUBH,
Kl 3HAXOJATHbCS y BIJACHOCTI MEBHUX OCI0, omara mpaii 1 coliajibHI BUTpaTH
GbopMyIOTh BapTICTh pOOOYOI CUIH, MOAATKH (PIHAHCYIOTH JEpXaBHI BUTpaTH, a
npuOyTKM 1 TPHUPICT PUHKOBOI BapTOCTI MIANPUEMCTBA HaJIEKaTh BJIACHUKAM
cy0’€KTIB TOCMOIAPCHKOI MisNIbHOCTI. Po3mois mo1anoi BapToCcTi MidK BIIaCHUKAMHM
(dakTopiB TOCMOAAPCHKOI [ISJIBHOCTI HA3UWBAIOTh (PYHKIIOHAIBHUM PO3MOALIOM
CTBOPEHOI [JIOJaHOI BapTOCTI, 3TIJHO 3 AKUM BCi (PAKTOPU CTBOPIOIOTH JIOAAHY
BapTicTh 1 OepyTh yuacTh y ii npuBiacHeHi [3].

OCHOBHMMU 3aBJIaHHSIMU JIJI1 OOJIKOBO-aHAIITUYHOI CUCTEMH MiAIPUEMCTBA
MaroTh OyTH:

— aHali3 AiSUIbHOCTI MIAMPUEMCTBA 32 BU3BHAYEHUMU HaIpsIMaMU;

— O00JIK TOCMOJApPCHKUX Omepallii 3a LUIbOBUMHU HampsiMamMu Ha 0a3i
OyxTanTepchbKoro 00Ky 3 ToAaBaHHSIM He()IHAHCOBUX MOKA3HUKIB;

— KOHTpOJIb 332 BUKOPHCTAHHSIM MaTepiaJbHUX 1 HeMaTepiaJbHUX PECYpCIiB
3TriTHO 3 TOYHUM BIIOOpaXEHHSIM yCIX TOCHOJApChKUX OIepalii Ha eTamnax
TUTAaHYBaHHS, O0JIIKY, a TAKOXK 32 JOCTOBIPHICTIO aHAITUYHUX JTAHUX;

— TUTAaHYBAaHHS AISUTBHOCTI MiMPUEMCTBA, 30KpeMa, TOCIIOAAPCHKUX OIeparlii;
BUJIIB JISUTBHOCTI (OmepariifHoi, 1HBeCTUIIIHOI, ()1HAHCOBOI, MOAATKOBO1); IICHTPIB
BIJIMOBIAQIBHOCTI Ta MIAMPUEMCTBA 3arajoM;

— (hopmyBaHHS aHATITUYHUX OIOJKETIB SIK JIKEPEJl aKyMYJIIOBaHHS IJIaHOBOI,
00JTiKOBOT ¥ aHayiTH4HOI iH(opMartii [5, 6].

OyHKIIOHYBaHHSI ~ OOJIIKOBO-aHAJIITUYHOTO  MPOLIECY  HAmpaBlI€HO  Ha
JOCSITHEHHSI TMeBHUX LiJied. BoHO 1HIIIHOBAHO IMIIEPAaTUBOM 3aJ0BOJICHHS IHTEPECIB
3aI[iKaBJICHUX KOPHUCTYBadiB OO0JIIKOBO-aHAIITUYHOI 1H(OpMAIli Ta HampaBiIeHO Ha
JOCSITHEHHSI KOHKPETHUX I1JIeH, 11eHTU(]IKalis SKUX MPEACTABISIE JOCUTh HEPOCTY
HaykoBy TmpoOiemy. Ilpomecu ympaBimiHHSA TNpUTaMaHHI OO0JIIKOBO-aHATITHYHOTO
IpoLecy 3 MO3MLIM MOABIMHOCTI: 3 OJHOTO OOKYy, BIH 3HAXOAWUTHCA B JESKIN
3aJIEKHOCTI BiJl KEPYIOUUX PIICHb, a 3 IHIIOTO — CaM € JKEPEIoM HEeOoOX1THOI
iHbopMarii I NPUHHATTS YIPABIIHCHKHUX PillieHb [7].

EdextuBHe (QyHKIIOHYBaHHS MIJNPUEMCTBA 3aJI€KUTh IEpPeayciM  BiX
MOXJIUBOCTI OTPUMATH W BHUKOPUCTATH 3a TMPSMHUM TPU3HAYCHHSM SIKICHY
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«Innosauiiine 3abesneuenns 6upobruymea opeaniunoi npodyxuii 6 AJIK»

1H(OpMAILIiO PO 3MIHY 30BHIIIHBOTO W BHYTPIIIHBOTO CEPEAOBHUII IEBHOTO CY0’ €KTa
rOCIO/IapIOBaHHs. 3aI0BOJICHHS 1H(POPMAIIHHUX MOTPEO KOPHUCTYBAYiB, € TOJOBHUM
3aBaHHSM OOJIIKOBO-aHATITUYHOI CHCTeMH. BogHOYAC TMOAANBIIOTO PO3TIISTY
noTpeOyroTh mporecku ¢GopMyBaHHS 1HGOPMAIIMHUX KaHaIIB W YJOCKOHAJICHHS
poreaypru 00poOKH MEpBUHHOI 1H(pOpMaITii.
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YK 631.372:629.366

PIBHI IIOTY’KHOCTI IBUI'YHIB CIVIBCBKOI'OCITOJAPCBKHUX
EHEPI'O3ACOBIB

I'. B. IllkapiecvKuil, K.m.H., 0oueHm
Hayionanvnuti ynisepcumem diopecypcie i npupo0okopucmy8anHs Yxpainu
techserv_chair@twin.nauu.kiev.ua

ExoHOMIYHI TMOKAa3HWKH BUKOPHUCTAHHS MOOUIPHUX EHEPreTUYHUX 3aco0iB
(ME3) ciibChKOTOCIIOAAPCHKOTO TMPU3HAYCHHS ICTOTHO 3ajieaTh BiJ BUTPATU
NaJbHOTO HAa BHUKOHYBaHy OIEpallifo, IO MIATBEPIKY€E AKTYaJbHICTh JIOCIHIIKEHb
II0/I0 BCTAHOBJICHHsI 0a30BHUX PIBHIB MOTY>KHOCTI IBUTYHIB €HEOr03ac001B 1CHYIOUHX
TATOBUX KJIACIB.
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Metoro pocmikeHb Oya0 OOIPYHTYBaHHS EKOHOMIYHO JOIJIBHUX PIBHIB
NOTY)XHOCTI JBUTYHIB ME3 CiITbChKOTOCTIONAPCHKOTO TPU3HAUEHHS 1CHYIOYHX
TATOBUX KJIACIB.

Pezynomamu  O0ocnioocenv. Ockinnbku  ME3  mnoknukani  3a0e3nedyBatu
BUKOHAHHS TATOBHX, TATOBO-TIPUBOJHHUX Ta MPHUBOJHUX OIEpalliii, 0OTpyHTYBaHHs
€KOHOMIYHO JOIUIBHUX PIBHIB MOTY)KHOCTI iX JIBUTYHIB MPOBOJMIIM 32 HACTYITHOIO
CXEMOIO: BU3HAYAJIM MEXK1 BapilOBaHHS IMOTYXXHOCTI B i-My TATOBOMY KJjaci (Ipu
1IbOMY HIKHBOIO MEXKEIO (Nj min) OyJ1a TOTYXKHICTh, SIKA PEATI30BYETHCS YepPEe3 TATOBE
3YCWIIIS TIPH €KCIUTyaTalliiHIi Maci eHepro3aco0y, a BepXHboIO (Nj max) — OlibIe 3
JIBOX: TOTY)KHICTb HEOOXIJHa JUIg peaiizaiii TATOBOrO 3YyCHJUIS, O0YMOBJIEHOTO
EKCIUTyaTaIlifHOI0 Macol0 eHepro3aco0y Ta Macor Oamacty, abo MOTYXKHICTb,
HeoOX1/Ha NIl IPUBOY HAMOLIbII €HEProMiICTKOT MAaIlMHK); BU3HAYAIU 1HTEPBAJH
BapIIOBaHHS MOTY>KHOCTI B CEPENIMHI i-T0 TSITOBOTO KJIACy.

Pe3ynbpraTi noCiiyKeHb NpUBECH] B TaOHIII.

Tabanis
bazogi piBH1 noTyxHOCT1 1BUTryHIB ME3 icCHYIOUHX TATOBHUX KJIACiB
Tsrosi [TapameTpu 3Ha4YeHHs pO3PaXyHKOBHUX PIBHIB
KJIAaCH | TEOMETPUYHOT MpOrpecii | MOTYKHOCTI JJIsl eHepro3aco0iB ICHYIOUHUX
€Hepro- TATOBUX KJIACiB, KBT
3aco01B Ni mins Ni maxs 3HaMC- Nl N2 N3 N4 N5 Ne
kBT kBT HUK, (]
1 2 3 4 5 6 7 8 9 10

Kouichi eneproszacobu
0,2 5 11 1,171 5 6 7 8 9 11
0,6 19 40 1,161 19 22 26 30 35 40
0,9 30 56 1,169 30 35 41 48 56

1 2 3 4 5 6 7 8 9 10

1,4 49 92 1,171 49 57 67 79 92
2 70 131 1,169 70 82 96 | 112 | 131
3 105 | 197 1,170 | 105 | 123 | 144 | 168 | 197
4 140 | 211 1,146 | 140 | 161 | 184 | 211

5 200 | 295 1,138 | 200 | 228 | 259 | 295

6 240 | 320 1,155 | 240 | 277 | 320

8 307 | 401 1,143 | 307 | 351 | 401

['ycennuHi eneprozacoou

2 58 112 1,179 58 68 81 95 | 112
3 96 180 1,170 96 | 112 | 131 | 154 | 180
4 128 | 203 1,122 | 128 | 144 | 161 | 181 | 203
5 160 | 254 1,166 | 160 | 187 | 218 | 254

6 193 | 305 1,165 | 193 | 225 | 262 | 305

8 257 | 406 1,165 | 257 | 299 | 348 | 406
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B pesyapTari mpoBeOeHUX JAOCHIKEHb OOIPYHTOBAHO PO3pPaxyHKOBI
€KOHOMIYHO JIOIUJIbHI PiBHI MOTY>KHOCT1 ABUTYHIB MOOUIBHUX €HEPreTUYHUX 3aCO01B
CLITBCHKOTOCTIONAPCHKOTO TPHU3HAYCHHS B CEPEIWHI ICHYIOUMX TATOBHX KJaciB 3
ypaxyBaHHSIM NEPCIIEKTUBH  PO3BHTKY  SIK eHepro3acoois, Tak 1
CLTBCHKOTOCTIONAPCHKUX MAIlMH Ta 3Hapsiib, MPU3HAYCHHWX ISl arperaryBaHHS 3
HUMH.

YK 631.372

PIBHI YHIBEPCAJIBHOCTI ME3 CUIbBCBKOI'OCIHHOAAPCBKOI'O
HNPU3HAYEHHA

I'. B. IlllkapiecvKuil, K.m.H., 00UeHm
Hayionanvnuii ynieepcumem biopecypcis i npupoooxkopucmyeants Ykpainu
techserv_chair@twin.nauu.kiev.ua

OaHuM 3 OCHOBHHMX  YHMHHHKIB  €(EeKTUBHOTO  (DYHKIIIOHYBaHHS
arporpoMMCIOBOTO BHUPOOHMIITBA B YKpaiHl € 3a0e3Me4eHICTh TIOCIOoJapCTB
BUCOKOE()EKTUB-HUMU MOOITLHUMH eHepreTuuyHuMHu 3acooamu (ME3). Yum Buiie pi-
BEHb YHIBEpPCAJIbHOCTI, TUM MEHIIA KIJIbKICTh €HEepro3aco0iB HEOOXiaHA sl BUKO-
HaHHSA KOMILIEKCIB pOOIT y rOCIOIapCTBAX, a 3BIACH 1 HUXKYa COOIBAPTICTh KIHIIEBOI
npoaykuii. OJHaK, K MOKa3ye MPaKTUKA, JOCTATHHO €PEKTUBHUM Ha JIaHOMY €Tarli
PO3BUTKY CYCIUIBCTBA 1 TEXHOJOTIM CLIBCHKOTOCIOJAPCHKOTO BUPOOHUIITBA € 1
BuKopuctaHHs ME3 3 HU3bKUM pIBHEM YHIBEPCAJIBHOCTI, IO BHOCHUTH II€BHI
OpOTUPIYYS B TUTaHHA (OpPMYBaHHS BUMOT JO €HEPro3aco0iB Ta CIOHYKa€ 0
IIPOBEJICHHS HAYKOBUX JOCTIPKEHb MOKIMKAHUX OKPECIUTH PO3YMHI MEX1 IX
YHIBEPCAIBHOCTI.

MeToro AoCHiIKEeHb € OOIPYHTYBaHHsI PIBHIB YHIBEPCAJIBHOCTI MOOLTBHUX
E€HEePreTUYHUX 3aC00IB CIBCHKOTOCIOAAPCHKOTO MPU3HAYCHHS.

3BaXkalouu Ha 3B'I30K YHIBEPCAJIBHOCTI 3 MOTYXKHicTIO nBuryHa ME3 piBHi
YHIBEPCAIBHOCTI €HEpro3aco0iB MOBUHHI OyTH TOB'S3aHI 3 PIBHSAMHU MOTY>KHOCTI
JBUTYHIB, SIKHA HaWKpalle BIATBOPIOETHCS TE€OMETPUUYHHUM psAIOM. Bu3HaueHHA
napamMeTpiB T€OMETPUYHOTO psALy PIBHIB  YHIBEpCaJbHOCTI MPOBOAMIM 34
CTaHJAAPTHUMH METOAUKAMHM. 3 YPaXyBaHHSIM TEXHOJIOTIYHUX KapT Ha BUPOIIYBaHHS
KYJIBTYP.

B pe3ynbrari mpoBeAeHUX OOCITiIKEHb BCTAHOBJICHO, 110 TEOMETPUYHHUNA PST
piBHIB yHIBepcanbHOCTI ME3 Xapakrepu3yeTbcs 3HAMEHHUKOM (), = 1,778 1 BKIIto9ae
5 piBHiB, a came: 0,10; 0,18; 0,32; 0,56 Ta 1,00. OTpumani piBHI yHIBEPCAIHHOCTI €
BHMOTOI0 JI0 3arajibHOi KOHCTPYKIli 1 KOMIIOHOBKMA MarmuHu. KpiMm TOro momiipHO
BBECTH JI0 PO3TJISAY PAM MPOMIKHUX PIBHIB YHIBEPCAIBHOCTI, MPU IIBOMY B SIKOCTI
MPOMIXKHOTO PAYy JOLUIBHO BUKOPUCTATH apU(METUYHY MPOTPECII0 3 PI3HUIIEIO
d = 0,10. Toxi psa MPOMIKHHUX PIBHIB YHIBEPCAIBHOCTI MaTHMe 9 OpiEHTOBHHUX
piBHiB, a came: 0,10; 0,20; 0,30; 0,40; 0,50; 0,60; 0,70; 0,80; 0,90.
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BpaxoByroun Te, mo 6a30BUil PiB€Hh € MAKCUMAJIBHO MOJIMBUM JIsI TIEBHO1
KOHCTPYKIIIl MaIllMHU B3a€MOJIF0 0a30BHUX 1 MPOMIKHUX PIBHIB YHIBEPCAJIBHOCTI
MOHA MIPEACTABUTH HACTYITHUM YHHOM (TaOJIHII).

Taomurs
B3aemosist 6a30BuX 1 MPOMIKHUX PiBHIB YHiBepcanbHOCTI ME3
PiBenn . : :
: . 3HaueHHS PiBHS YHIBEPCATBHOCTI
YHIBEPCAITBHOCTI
bazoBwii 0,10 | 0,18 0,32 0,56 1,00
TpoMixHuit - 10,10/0,20]0,300,40 | 0,50 | 0,60 | 0,70 0,80 | 0,90

B pesynbrari npoBeAeHUX AOCHIKEHb BCTAHOBJICHO, 11O JIJIsi (POPMYITIOBAHHS
BUMOT JIO YHIBEpPCAJIbHOCTI KOHCTPYKIIT MOOUIBHMX €HEPreTHYHUX 3aco0iB 1€ Ha
cTajli iX MPOEKTYBaHHS HEOOXITHO KOPHUCTYBATHCS F€OMETPUUYHUM PAIOM 0a30BUX
piBHIB yHiBepcaibHOCTI ME3, skl XapakTepusyeTbcs 3HAMEHHHKOM (), = 1,778 1
BKJIFOUae 5 piBHIB, a came: 0,10; 0,18; 0,32; 0,56 Ta 1,00. JlomoBHEHHS IILOTO PSTY 32
OaXaHHSIM CHOXKMBaya OaXaHO 3MA1MCHIOBATH LUISIXOM 3aCTOCYBaHHS IMPOMIXKHOIO
apu(METHYHOTO PsTY, KU Xapaktepusyerbesi pisHunero d = 0,10 i Bximouae 9
OpIEHTOBHUX PiBHIB, a came: 0,10; 0,20; 0,30; 0,40; 0,50; 0,60; 0,70; 0,80 ta 0,90.
Onnak BHOpPOBAPKEHHS HA3BaHMX PIBHIB  YHIBEPCAJbHOCTI IMOBHHHO MAaTH
MOTO/DKEHHST 'y BUIJISIAI TUHOpPO3MipHOTO psny ME3 Ta naBatu 4iTKy ysIBY PO
KOHCTPYKTHUBHI OCOOJIMBOCTI MaIlIHH.

VJIK 658.58: 004

MNOBYJIOBA JJOPAJTUOI CUCTEMU JIATHOCTYBAHHSI
3EPHO3BUPAJIBHUX KOMBAWHIB HA OCHOBI EA3U 3HAHb

O. B. Haomouiii, K.m.H., 0oyeHm
JIL.JI. Timoea, K.m.H.
Hayionanvruii ynisepcumem 6iopecypcis i npupoookopucmysanus Ykpainu
ludmylkatitova@gmail.com

3epuosoupanpHuii koMOaiH (3K) — HalickiamHima MOOUThbHA MaIllWHA, IO
3aCTOCOBYETHCSI B CUIBCHKOTOCIIOAAPChKOMY BHpOOHUIITBI. EkcmutyaTariis kombaiina
3a0€3IeUyeThC  ONEepaTopoM — KOMOAMHEpOM, SKHWM 3a3BHYall BOJIOJIE JIUIIE
MOBEPXHEBUMU 3HAHHSMHU MO0 KOHCTPYKI(li, OYJOBH Ta TEXHOJOTIYHOTO MPOIIECY
poOOTH MammHHM 1 1€ ORI OOMEKEHUMHU 3HAHHSAMH 1 HAaBUKAaMHU YIPABIIHHS
TEXHIYHUM CTaHOM. Lle mpu3BOAUTH 0 TOTO, IO HalYaCTIIIe ONIepaTop HE B 3MO31 HE
TIJIBKH SKICHO 1 BYaCHO MPOBECTU TEXHIYHE OOCIYyrOBYBAHHS Ta 3asBOYHHI PEMOHT,
ajie HaBITh I'PaMOTHO OMMUCATH 30BHIIIHI MPOSIBU BIAMOBH 1 OBIAOMUTH 1X MauCTpy-
J1arHOCTY YU BIPHO BBECTH iX y JIOpauy CUCTEMY.
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PosrnsiHeMo KOHTYp NpOIECiB OCHOBHOI TIAPOCHCTEMHU 3€pPHO30MPaIbLHOTO
koMmbOaitHa. Bxomamu (X) B 11bOMY BUITQJIKY € Kepyroui Jii (komanau) orneparopa. Lli
BXOJIU OOYMOBIIIOIOTh BHKOHAHHSI MEBHHUX OIEpalliil TiIpOCUCTEMOI0 — MPOILIECIB.
PesynpraTamu nporeciB — BuxojaMu (Y) € HOBI CTaHU arperatiB 1 poOOYMX OpraHiB
KoMOaiiHa. [lnst 3aiiicHEHHsT mpolecy KpiM BXOJIIB HEOOXITHO BUKOHAHHSI TEBHUX
ymoB (U). Hanpuknaa, aas BUKOHAHHS BCIX IMPOIECIB OCHOBHOI TiPOCHCTEMOIO B
Mpare3jaTHOMY CTaHl YMOBOIO € MPAIIOI0YMI JABUTYH, a SIKIO PO3TJSHYTH IPOLec
OITyCKaHH$ aTKH, TO OJHOYACHO 3 I1€I0 YMOBOIO Ma€ BUKOHYBATHCS 1 HACTyIHA —
(CKaTKa HE 3HAXOJWUTHCS B KPaWHbOMY HWKHBOMY ITOJIOKEHHI». 3ayBaXKWMO, IO
HaM{ PO3TJISIIAIOTHCS JIUINE Ti YMOBH, BUKOHAHHS SKHX IMAJAETHCS 3BUYHOMY
CHpUUHATTIO. B iHIIOMY BHITaKy Il YMOBH HisIK HE MOXHA acOIliFOBaTH 3 KOHTYPOM
0e3MmocepeTHhOT0 OOMIHY «MaITuHa — OIepaTop».

[Ipu pimeHHi 3ama4 ympaBiiHHSA TEXHIYHHMM CTAHOM MAIUHHU PO3TIISIHYTHN
KOHTYp OOMIHY BHKJIMKA€ 3aIlIKaBJICHICTb, SIK JpKepeno 1H(opmallli mpo TeXHIYHUN
CTaH 30BHIIIHIX O3HaK BiAMOB (puc. 1). BuzHaueHHs TEpMiHIB «KPUTEPIH BIIMOBU» 1
«30BHIIIHIN 3aC10 TEXHIYHOTO IarHOCTYBAHHS B35T1 BIJIMOBIIHO 10 CTAaHAAPTIB.

OMEPATOP "
KOMBAWH

BX14:
X1, Xz, .. Xn

30BHILLHI
npossu
cTaHis

YMOBA:
U;, Uy, ..Uy m
BUXIA;

Y1, Yz, .Yy

30BHILWHI 03HAKK
Bigmos

NPOLECH

Puc. 1. 30BHIIIHI MPOSBU CTaHIB 00’ €KTA JiarHOCTYBaHHS (HYJIbOBUI piBEHB)/

3aBaHHs J1arHOCTYBaHHSI 3a 30BHINIHIMM O3HAaKaMU TEXHIYHUX CTaHIB
chopMyIbOBaHE HACTYITHUM YMHOM: MOTPIOHO MOOYAyBaTH BHpIIIAIbHE IMPaBUIIO,
10 JT03BOJISIE 3 CIIOCTEPEKYBaHIM 30BHIMIHINA O3HAIl BU3HAYUTH HASBHICTH OKPEMUX
BIIMOB B 00'exTi. [y moOyA0BH BUPIILIAIBHOIO MpaBWiIa BUKOPHCTAHA HACTYIIHA
nocwika: Buxoau Y € (yHKIiero BxomiB X, CTaHIB S 1 TEXHIYHUX CTaHIB TS (sKi
XapaKTepPU3yIOThCS HASIBHICTIO YU BIJICYTHICTIO B1IMOB):

Y=f(X,STS) 1)

Jlany Mojienib 3py4Hillie aHaIi3yBaTH y BUTJISIAL 3BEJICHUX TaOJUIb ICTUHHOCTI
(Tabm. 1).

Cuctema (1) ta psaaku 9-11 tabu.1 SBAAIOTE COOOI0 OMUC 30BHIIIHIX O3HAK

Onucanuii MiAXiJ CTaB METOJUYHOI OCHOBOIO MPOEKTYBAaHHS 0Oa3ud 3HaHb
I0paa4oi  CHCTEeMH IS TEXHIYHOTO  OOCIyroByBaHHS 1  J[1arHOCTYBaHHS
3epHO30MpaTbHUX KOMOaiHIB. Pe3ynbratu TEOpEeTUYHHUX 1 MPAKTUYHUX JTOCIIKEHb
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JI03BOJIMIIM peai3yBaTH IHTEJIEKTyallbHy CUCTEMY MIATPUMKH OMEepaTopa B mpolecax
300py Ta aHami3y iHdopmallii Mpo TEXHIYHUN CTaH MalluHU 0e3 BUMIPIOBAHHS
JIarHOCTUYHUX TlapaMeTpiB — TOOTO IMITYBaTH pPOOOTY BHCOKOKBaJi()iKOBAHOTO
¢axiBIlsg B 00J1aCT1 TEXHIYHOT T1arHOCTHUKH.

Taomung 1
Tabnu1 ICTUHHOCTI BIIMOB JIJIs TIporiecy 1

Uia Ui
0 0

Xj,j#1 BiagmoBa

0
1

R P OONOOOIIRARWN L H
Rlolololo|lolo|lo|lo|o|o
ook |r|o|lololk|k|k|o|Xx
Rl Ok O|R| O

R RPFRPPRPORFRRFREFEPROO

S =l === =1 =]l=]l=]fx"
L El====l=]l=]l=]

NN
NENS

= [3 3epHosbupantHi komBaiH ACROS Mapka (Mogens) 3epHo3BMpanbHoO M KomBaiHa
- {58 MonoTapka e 61 =
[ Kapnye 24
=1 [38 MonoTunbHMi NPKCTRIR JHaTBeHa YacTuHa
[ Bapaban
- [38 OumcTka
[ BenTunaTop
--[38 Peweta
[ Bepxre
lj HukHe
[ Nopossxyeay epxHeom peweta
--[38 ConomoTpac
[ Knasiwi
= [38 ByHKkep Ta BMMY3HWIT NpUCTRIRA
[ PeaykTop BMMYsHOM wHeka
-1-[38 rigpas nivHa cuctema
-1-[38 OcHoeHa rigpocHcTema
[ rigpoBax
[} Hacoc HW-32-3
[ ] 3anonixHO-NepenmMBHMIA KnanaH g
[ EnekTpo-mamiThuil knanaH JainTe BIAN0BIA] H& HACTYNHI MMTaHHA
=1-[38 EnexTponapoposnogineHukm =
[ 4-x cerujimmi HaTka SHAXOAMTECA Y KPEIHBOMY BEpXHBOMY NONCKEHHI? la Tax oD
[ 2-x cexujimmir [=] Hi s
[} 5T cerujitnmi
=1-[38 NapougniHgpm —
: s —-— - | Tak =
l] MnyHxepHi Knagiwa "MigHimaHHA/OnyckaHHa" nepeseaeHa y nonoxeHHa "Migihom"? == < 2 \
[ NopuHesi EH = 4
[ Crewanei
[ Macnonposogu .
+ [ 28 EnexTpooBnagHaHHa aTka nigiMmasTeca? a Tex o
+ [3 CUCTEMa MIKROKNIMATY @ Hi e
(28

+ [ 38 MoTopHO-CMNOBa YCTaHoBKa g
) Tak

+ [38 PoBoue micue > S 5 " .. ? 8
+ [ ¥opoea cvcTema Mepesedite knasiwy "MigiimaHHA/ONyCKkaHHA" B NonoxeHHa "OnyckaHHA". HaTka onyckaeTbea? o Hi L

Onmc cneupdiki poﬁbm

)
W/

CKNap0Bi HacTMHK . ,r

ala

PernameHT TexHivHom o6cnyoByBaHHA

L

BigxMneHHa & pofoTi

[} He onyckaeTbca

[+ He nigifnaeTeca

?

. |
=

Puc. 2. 3aranpHuii BUI BiKHA JOPAAYO0il JIaTHOCTUYHOI CHCTEMH.
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Jlana nopanuya cuctemMa MOKE MPAIIOBATH Y JBOX peXUMax HAOyTTs 3HAHb 1
BUPIILICHHS 3a]1a4.

B pexumi HaOyTTs 3HaAHb 1HXKEHEDP Pa3oM 3 MalHCTPOM-A1arHOCTOM (OPMYIOTh
0a3y 3HaHb, JojJal0Yd B 0a3y 3HAHb MOXJIMBI HEMOJAJAKA 1 MNPUYUHM, SKI IX
BUKJIMKAIOTh, Ta BaroMiCTh KOXXHOI MpUYMHH. B pexxumi BupilleHHS 3a1ad 3
JIOPAIU0I0 CUCTEMOIO CIIJIKYEThCS KOPUCTYBad, BUOMpaIOuu MOTPIOHY KOMOaWH Ta
CHUCTEMY, IMIJICUCTEMY 1 BIJIMOBIIAIOYM HA MIIKA3KH JTOPAJu0i CUCTEMO Ma€ 3MOTY
BUSIBUTH HEMOJAAKY Ta OTPUMATH PEKOMEHaIli 010 ii BUPIIICHHS.

YK 631.372
THUITAZK ME3 CIVIbCBKOI'OCIHHOJAPCBKOI'O ITPU3HAYEHHA

I'. B. IlllkapiecvKuii, K.m.H., 00UeHm
Hayionanvnuii ynieepcumem biopecypcis i npupoookopucmyeanus Ykpainu
techserv_chair@twin.nauu.kiev.ua

[Totenmian  MoOUIBHUX  eHepreTMuHux 3acobiB  (ME3), Bupaxenuit
KOe(IIIEHTOM YHIBEpCaIbHOCTI, BUKOPUCTOBYETHCS B TEXHOJIOTIYHHUX MIpoOLEcax Ha
25 — 30 %. 3a Takux yMOB MOXHa CTBEpKYyBaTH, IO AIIOYHIA CHOTOJHI B YKpaiHi
tunopo3mipauii  psag ME3  He BianoBigae ymoBaM €(EKTHBHOTO  BEJICHHS
CUIBCBKOTOCTIOAPCHKOTO  BUPOOHUITBA 1  MOTpeOye  MEPEOCMUCIEHHS, 1,
IOHANMEHIIIE, YTOUHEHHS.

MeTtoro TocniiKeHb € OOTpYHTYBAaHHS MIEPCIEKTUBHOTO TUIIOPO3MIPHOIO PsITy
MOOUTBHUX €HEPreTUYHUX 3aC00IB CILCHKOTOCIIOIAPCHKOTO MPU3HAYCHHS.

[lepcnextuBHuii  TUnopo3mipuii  psag  ME3  ciabChKOrocnogapchbKoro
pPU3HAYEHHS JIOIIJILHO TPEICTaBIATA OaraTonapaMeTpUYHUM 1 B SIKOCTI TOJIOBHUX
napaMmeTpiB MOBUHHI CIYTyBaTH: HOMIHAJIbHE TITOBE 3yCHILIS, SIKE, HA JAHOMY €Talll,
00YMOBITIOETBCS JIeCSIThMa TATOBUMH KilacamH, a came: 0,2; 0,6; 0,9; 1,4; 2; 3;4; 5; 6
Ta 8; MOTYXXHICTb BCTAaHOBJIEHOI'O JABUTYHA MPEICTABIEHA T'€OMETPUYHUM PSAIOM,
SKAH XapaKTepu3yeThes Mexkamu 5-406 kBT, 3ramennukom = 1,192 ta nBanusgTema
HIicThMa 4WieHaMH, a came: 5; 6; 7; 8; 10; 12; 14; 17; 20; 24; 29; 35; 41, 49; 59; 70;
83; 99; 119; 141; 169; 201; 240; 286; 341 ta 406 kBT a TakoX piBEHb
YHIBEpPCAIBHOCTI, SIKUW Tiependayae  1M’sAThb 0a30BUX pIBHIB PO3TALIOBAHUX Y
reOMETPUYHIN Iporpecti 3 3HaMeHHUKOM 0, = 1,778, a came: 0,10; 0,18; 0,32; 0,56
ta 1,00 1 fgeB’sTh, PO3TAlIOBAaHMX 3a NpaBWIaMH apu(METUYHOI Mporpecii 3
pizaurero d = 0,10 mpomikHHMX piBHIB YHiBepcanbHOCTI, a came: 0,10; 0,20; 0,30;
0,40; 0,50; 0,60; 0,70; 0,80 Ta 0,90. B3aemojis TOJOBHHX IapaMeTpiB
3MIIACHIOETHCS 32 CXEMOIO: MEBHOMY TATOBOMY KJIacy BiANOBIJAIOTH €HEPro3acoow,
NOTYXHICTh JIBUTYHIB SIKMX JI03BOJISIE peajli3yBaTU TSTOBI 3yCHIUIs, OOyMOBIIEHI
eKCIUTyaTal[ifHOI0 Macol0 Ta Macoro 0anacTy B po3Mipi KOHCTPYKIIHHOT Macu 1IbOTO
eHeprosaco0y, abo TMOKpHWBAE BUTPATH Ha TEPEMIIICHHS 1 MPHBIJ €HEProMiCTKOI
MAaIllliH{; BUIIOMY PIBHIO MOTY>XKHOCTI BIATIOBIa€ BUIIHMKA PiBEHb YHIBEPCATHHOCTI
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eHepro3aco0y 1 HaBmaku. Bsaemofis MK TOJOBHHMH [apaMeTpaMu, SsIKi
XapaKTepu3yrTh TUnopo3Mipauii psn ME3 mpuBeneHo B TaOnuill Ha MpUKIaIl
KOJIICHUX €Hepro3aco0iB Tsarosoro kiacy 0,6.

B pesynbraTi mpoBeaeHUX IOCTiIKEHb BCTAHOBJICHO, IO TMEPCIEKTUBHUN
tuniopo3mipanii  panx  ME3  jpouineHO mpenctaBiAaTH - OaraTorapaMeTpUYHHM,
TOJIOBHHMH TIapaMeTpaMH SIKOTO JIOIIBHO MPUHHSATH HOMIHAJIBHE TITOBE 3yCHILIA,
MOTY>KHICTh BCTAHOBJICHOTO JIBUTYHA Ta PIBEHb YHIBEPCAIBHOCTI, SIK1 B3a€EMO/IIIOTH 3a
CXEMOI0: TICBHOMY TSATOBOMY KJIacy BIAMOBIMAIOTh, €HEPro3acoOu, IOTYKHICTh
JBUTYHIB, SIKUX 3a0e3Mleuye peani3aliio 3aJaHuX TATOBUX 3yCHIIb, a00 00yMOBJEHa
BUTpaTaMHM Ha TEPEMIIICHHA 1 MPUBIJ EHEProMICTKOI MAIIMHU; BUIIOMY PIBHIO
MOTY>KHOCTI BIITIOB1/1a€ BUIIMNA PiBEHb YHIBEPCAIBHOCTI €HEPro3acody 1 HaBMaKu.

Tabmuus
B3aeMo/1is ro10BHUX MapaMeTpiB MEPCIEKTUBHOTO TUIIOPO3MipHOTO psiay ME3
3HadYeHHS MMOKa3HUKA HA PIBHAX

HasBa mokasanka I I v v

Tsarosuit
KJ1ac
e

Konicui enepeozacobu
[ToTyxHicTh, KBT 20 24 29 35 41
VYHiBepcaabHICTh 0,10 0,18 0,32 0,56 1,00
(0,20) | (0,20; (040; (0.60; 0,70;
0,30) 050) 0,80; 0,90)
ba30Bi1 piBHI yHIBEpCAIBHOCTI €HEPro3aco0y 1aHO1 TOUKH TUIIOPO3MIPHOTO PALY;
") TIpomixni piBHi yHiBepcambHOCTI eHepro3aco0y AaHOI TOYKH THIIOPO3MIPHOTO

pAaay.

0,6

*

*

VJIK 621.37.39

A ®POBUIN OBPOBITOK BIEPOCUT'HAJIA TU3EJISI TA MOJEJIb
BIPTYAJIBHOT'O IIPUJIAJTY HOI'O PEAJII3ALIIL

O. B. Haomouiii, K.m.H., 0oueHm
JL. JI. Timoeéa, x.m.H.
Hayionanvnuti ynisepcumem diopecypcie i npupo0okopucmy8anHs Yxpainu
ludmylkatitova@gmail.com

OpHuM 3 HamPSIMKIB Y PO3BUTKY MOOUTRHUX JIarHOCTUYHUX KOMILJIEKCIB JIJIs
ominku ctany J[B3 € omepaTuBHICTH 300py Ta JHOCTOBIPHICTH 1H(GOpPMAIIII, a TAKOX
3HIDKCHHS BAPTOCTI arapaTHOTO 00JIaIHAHHS Ta MPOTPAMHOTO 3a0€3MeUCHHS.

[TpoGieMoto 3k 3acToCyBaHHS METOMAIB BIOpAIifHOrO aHami3y IMOJIATaE y
BIJICYTHOCT1 JTOCUTh MPOCTUX Y BUKOPHUCTAHHI Ta OOCIYrOBYBaHHI CHUCTEM aHaJi3y
BIOPOAKyCTHUHUX CUTHAIIB.
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CyuacHe ChbOrOJIeHHSI TUKTY€E CBOT HOBI MpaBuiia Ta MIAXOIU Y BUOOPI 3ac001B
JUIS IPOBEAICHHST BIOPOAKYCTUUHMX JOCHIIKEHb. BIIBIIICTh JOCTIIHUKIB 1 YCTaHOB
HE MAarOTh JIOCTaTHBbOI MaTepiajabHOI 3a0e3MeueHocTi, MO0 mnpuadaTh JTOPOTUM
ociuiiorpad uu aHamizaTop CHeKkTpy.

BukopuctanHs njisi MOJENIOBaHHS MPOIECIB BIJOMHUX CHUCTEM MOJIEIIOBAHHS
tunty LabVIEW un MATLAB Tex He 1m030aBiIeHO IUX HEIOJIKIB (BapTICTh OJHOTO
po6odoro mictsg LabVIEW Ha ceoromHi cranoButh 12009).

TakuMm YWHOM, BHHHKA€ 3a7ada PO3POOKH amapaTrypu Jis BUMIPIOBaHHS
nmapameTpiB BiOpallii He3aJie’kHa Bia 3a7ad 1 BapTOCTI oOMagHaHHA. TakuM YUHOM
HapOIUJIACS KOHIIEMIIIS BIpTyaTbHUX MPUIIAIIB.

BipTyanpHuii BUMIpIOBAJIbHUIA KOMIUIEKC CTBOPEHUN Ha OCHOBI 3BYKOBOI
KapTH 3 YacTOTOI auckperm3ariii 96 abo HaBith 192 kI’ BHKOpHCTOBYE ii sK
ananoro-uudposuit  (ALIl) 1 wuudpo-ananorosuit (IIAIl) neperBoproBauli,
JI03BOJISIIOYM OLU(pYyBaTH aHAIOTOBUI CUTHAJ 1 MOTIM SIKICHO HOTO MpoaHali3zyBaTu
Ta TpoBecTH Horo oOpoOiTok. Ha kadenpi TexHIYHOrO cepBiCy 1 I1HKEHEPHOTO
menepkmenTy iM. MLIT. Momotenka HYbBill Ykpainu 3po6iena ciipoba po3podutu
TaKUi BIpTyabHUM mpuiaa sk nu@poBoro oOpoOITKY CUTHANIIB OTPUMAaHUX BiJl
3BYKOBOI I1atu (puc. 1).

NN
NSNS

s
\I\I\j

@aitn | | Npaeka | Burnag | | O6po6itok | Hanawrtyeanxs | [onomora

2|94 =& O£/ #) W78 E

NaniTpa KOMNOHEHTIB - X

BeegexHa/Bueegerns

m Kanan sanucy

m Kanan sigTBOpEHHA
7eon <
Wave-gailn (YuTanHs)

CranpapThi

lexepaToph

Bumiprosavi

MogynaTopu

DinsTpH

\
IHauKaTopK ‘
\

AuHamiynmnit 06pobiTok

IicnexTop obexTie - X

KinbkicTe kakanie | 1,00 =
IHTepean (Mc) 50,00
LieHTp expany 0

[Aianasor 100,00

Mexegxep npoexTis - X

Puc. 1. l'onosue BikHO BipTyasibHOTo npmwiaay [{OC (DSP).

[Iporpama «Bipryanbauii npunan uudpororo oOpoOiTky curnaiiB (DSP)»
npu3HaueHa s 3aXOIUICHHs CHUTHANTy, [0 HAJINIIOB HAa BXiJ 3BYKOBOI IUIATH
KOMITOTEpa, 00poOKu curHaimy 3 BukopucTaHHsM anroputmiB [1OC, i BuBeneHHs
00poOJIEHOTO CUTHAITY Yepe3 BHUX1J] 3BYKOBOI IJIATH.

Jlnst  BUIIEHHS  CIEKTPY BIOPOAKyCTHYHOTO CHUTHANy, SK TIPaBHIO
BUKOPHCTOBYETHCS IIBHKE TiepeTBopeHHss Dyp’e (LIUTID) (puc. 2).
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CrieKTp|cHrHAIY
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Puc. 2. Peanizamis 06p061TKy (OTpI/IMaHHH CHEKTPaJIbHOI IIIJILHOCTI,
dbimpTpartis).

B nporpami ¢GyHKIIOHYIOTH 1 MOXKYTh OyTH BHKOpPUCTaHi: (DUIBTP HUKHIX
gactoT (OPHY) (LowPass) mepemgae ckiiaioBi B HIKHBOMY Jiara3oHl 1 3MEHIIYeE
CKJIaZIOBl BepxHiIX 4YactoT; ¢iabTp BepxHix yactoT (PBY) (HighPass) nepenae
CKJIaJIOBI B BEPXHbOMY JIiala3oHi 1 3MEHIIyE CKJIaJ0Bl HMKHIX YacTOT; IMOJIOCOBI
¢ipTpu (I1D) (BandPass) nepenaroth ckiamoBi, sKl BiANOBIIaIOTh MEBHINA MOJ0CI
gyactoT; pexxkekropuuii pimeTp (3P) (BandReject) 3MeHmye aMIuniTyau CKjIaJIoBUX
MEeBHOT MOJIOCH (3aropoI>KyBaJIbHUI).
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Puc. 3. MopentoBaHHsS CyMapHOTO CUTHAJY 3 T€HEpaTOpiB Ta iX 0OpoOITOK.
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3a IOMOMOTOI0 BIPTyaJIbHOTO TPHWJIAAy MOXKHA CTBOPIOBAaTH 1 MOJEITIOBATH
pi3H1 mporecu (puc. 3) BUKOPUCTOBYIOUH T'€HEPATOPH, CyMaTOPH, MEPEMHOKYBadl
CHUTHAJIIB, TOIIIO.

[Iporpama He € 3aKiHY€HUM TMPOAYKTOM 1 11 (YHKIIOHAT TOCTYIOBO
BIIOCKOHAJIOETHCS 1 PO3IMIUPSIETHCS (OMTUMI3YIOTCS aJTOPUTMHU, CTBOPIOIOTHCS HOBI
00pOOHUKH, BUITIPABIIIOTHCS TOMHJIKH TOIIIO).

Takoxx y mporpami ONpHUCYTHI OOpPOOHMKH, IO JO3BOJISIOTH OIIIHUTH PiBEHb
CUTHAITy, YaCTOTY OCHOBHOI TapMOHIKH, KOS(IIIIEHT KOPEISAIlii TBOX CHTHAJIB TOIIO.
KosxeH koMImoHeHT-00pOOHHK Ma€ CBOIO BJIACHY MaHEb HAIAIITYBaHb MTapaMeTpiB.

YK 338.432

OLIHKA 3ABE3IIEYEHOCTI AT'PAPHOI'O HIAITPUEMCTBA
EHEPTETUYHUMU PECYPCAMMU

O. B. KaniniueHnko, K.e.H., 00UeHm
Ilonmascvka depoicasna azpapua axaoemis
kalinichenko.oleksandr.v@gmail.com

CydacHe BHUpPOOHMIITBO CUIBCHKOTOCIOAAPCHKOI MOpOAYKUli B  YKpaiHi
XapaKTEpHU3y€e€ThCsl BUCOKMM PIBHEM MeXaHi3allil BUpoOHMYMX mnpoueci. Lle Bumarae
3alydeHHs TIEPEeBAKHO BHUEPIIHUX MaTEpialbHUX Ta EHEPreTUYHHX PEeCypcCiB,
BapTICTh SKHUX TMOCTIMHO 30UIbIIyeThCA. Bka3zaHa oOcTaBuMHa, B CBOK 4YeEpry,
noTpedye po3poOKM HOBUX MIAXOMAIB JO OI[IHKM EHEPreTUYHHX PECYpCIB Ta
€HepreTUYHUX MOTYXKHOCTEN arpapHUX MiANPUEMCTB.

EneproedexkTriBHe arpapHe MIANMPUEMCTBO 1€ Opradizaiis BUPOOHUIITBA
CUIbCBKOTOCTIONAPCHKOT ~ TMPOIYKIii, 10  TPYHTYEThCS HAa  €HEPro- Ta
pecypco30epirarounx, CKOJOTIYHOOE3MEYHUX TEXHOJOTIAX 13  3aCTOCYBaHHSIM
eHeproe()eKTUBHUX TEXHIYHUX 3aCO01B.

CykynHa  eHepreTMyHa MOTYXKHICTh  XapaKTepU3ye PO3BUTOK  PIBHS
OPOAYKTUBHHUX CHIL

EHepreTnyny moTy>XHICTh arpapHOro MiJIpPHEMCTBA CKJIAJIal0Th PI3HOMAHITHI
CUJIOBI MaIllMHU (€HEPrOMalINHU ).

Bkazani pecypcu arpapHoro MiJNPUEMCTBA CKJIaJa€ CYKyIHAa TOTYXKHICTh
eHepreTuyHux 3aco0iB y kimoBaTax (kBT) abo mxoynsax ([x), 110 BUKOPUCTOBYETHCS
B arpapHoMy miAnpueMcTBl. BUKOpPUCTaHHS  E€HEPreTUYHHX PECypciB €
IIJIECTIPSIMOBAaHUM Ta T[E€BHUM YHWHOM OpPraHi30BaHUM [JIsl JOCSTHEHHS IJIeH
arpapHoro mignpueMcTBa. lle TOTYXHOCTI JABUTYHIB TpPaKTOpiB, KOMOAaWHIB,
CaMOXI1JIHUX MAaIlliH, aBTOMOOWIIB, CTAIlIOHAPHUX Ta 1HIIMX JBUTYHIB, €JICKTPUIHHUX
JBUTYHIB, €JIEKTPOYCTAaHOBOK.

[Ipu po3paxyHKy eHepreTHYHOi MOTYKHOCTI arpapHOro MiJNpHEMCTBA HE
BpaxoBYIOTb  MOTYKHOCTI ~ MEXaHIYHUX  JBUTYHIB, 110  OOCIYrOBYIOTh
€JIEKTPOTE€HEPATOPH.
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CyKynHy eHepreTHUHy MOTYXHICTh BU3HAYAIOTH 32 (OPMYJIIOL0:

Ell. = EIL + Een + (EZL-T B EM.H)’ (1)
ne: EIl, — cykynHa eHepreTHYHa MOTYKHICTh arpapHoro mianpueMcTsa, KBT (J1x);

E, — MOTY>XHICTb ABUTYHIB BHYTPIIIHHOTO 3ropsHHs, KBT (Jx);

E., — MOTY)XHICTb €IEKTPOABHUTYHIB, KBT ([[k);

E,.— mOTy)XHICTh MalIMH Ta OOJaJHAHHS JJI1 MEXaHi3alii 1 aBToMaTHh3allii
TEXHOJIOTIYHUX MporeciB, KBT (JIk);

E\.x — MOTY>KHOCTI MEXaHIYHHX JBUTYHIB, KBT (/).

Pazom 13 cunmoBumMH MamuHaMu (€HEproMamiMHaMH) B arpapHOMY
MiAIPUEMCTBI BUKOPHUCTOBYETHCA IUIMA KOMIUIEKC pOOOYMX MAIIMH Pi3HOTO
(YHKITIOHaTBHOTO TpPHU3HAYEHHA. TOMYy BaXKJIMBE 3HAUYEHHS Ma€ BCTAHOBJICHHA 1
JOTPUMAHHS ONTUMAJIbHUX MPOMOPIIN MK €HEPreTHYHUMU 3aco0amMu Ta poOoUrMu
MaIIHHAMH.

70 — 80 % eHepreTMUHUX IMOTY>KHOCTEH arpapHUX MiJANPUEMCTB MPUIIATAE HA
MOO1JIbHI €HEePreTHYHI 3aCO0HU: TPaKTOpH, aBTOMOOLIl Ta caMmoxigHi komOaitHu. Lle
HOB’A3aHO 3 TEPUTOPIANBHOIO PO30CEPEKEHOCTIO, IO MPU3BOAUTH O 3HAYHOI'O
o0cAry nepeBe3eHb BAHTAXKIB Ta MPOOITiB TPAHCIIOPTY Y HE3aBAHTAXKEHOMY CTaHI MpHU
ioro moBepHeHH1. HaliMeHIly 4acTKy 3aiiMaroTh IBUTYHU KOMOAWHIB Ta CAMOX1THUX
maruH — 10 — 15 %.

Enekrporocnogapcto B arpapHOMY HIAIPUEMCTBI BKIIIOYa€e TpaHchopMaTopu
Ta TpaHc(hopMaTOpHI MIACTaHIIlI, JIHII eJIeKTponepeaady BHYTPIIIHbIOCIOIaPCHKOIO
NPU3HAYCHHSA, TPWIAAN  CJICKTPOKUBICHHS, EJIEKTPOMOTOPH, yCTAaTKyBaHHS
KyJIBTYPHO-TIOOYTOBOTO MPU3HAYCHHS.

BukopucTaHHs CUCTEMHU CHJIOBUX MalllMH (€HEproMalinH) Ta poOO4YHrX MalluH
B arpapHoMy MIJINPUEMCTBI 3yMOBIIOE HEOOXIJHICTh YypaxXyBaHHsS Tally3€BOi
CTPYKTYpH BHUPOOHMIITBA Ta IPYHTOBO-KIIMAaTUYHUX YMOB M reorpadiuHux 30H
Vkpainu. Lle crnpusie NMOBHOMY BHKOPUCTAaHHIO MPUPOAHOIO 1 BHPOOHUYOTO
MOTEHIIaTy arpapHoro MiANPUEMCTBA Ta MABUIIEHHIO MTPOIYKTUBHOCTI MpaIil.

[ToTenmian eHepro30epeKEHHs arpapHOro MIANPUEMCTBA — 1€ CYKYMHHICTh
MOTEHIIITHUX MOXJIMBOCTEH MIAMPUEMCTBA MIOJI0 €KOHOMIi €Heprii, pecypciB Ta
3ac00iB, HEOOXIAHMX JJIA peaizallii X MOXKJIUBOCTEH 3 ypaxXyBaHHSAM pIBHSA
crenupiKu E€HEpProCIOXUBAHHSI Yy CLIBCBKOMY T'OCHOJAPCTBI, OOYMOBJIEHOTO
3aly4eHHSIM 3€MJII Ta Ol0JIOTIYHMX OO0’ €KTIB 70 BHUPOOHUIITBA, 3aJIEKHICTIO
BUPOOHHUIITBA BiJ MPUPOJHO-KIIMATUYHUX YMOB 1 HOTO CE30HHICTIO, OpraHi3alliiiHo-
€KOHOMIYHOFO CKJIaIHICTIO BEJICHHS TaTy3eH.

o MOKA3HHKIB, 111(0) XapaKTepU3yrTh 3a0€3Me4eHICTh
CITBCBKOTOCIIOJIAPCHKOTO ~ BUPOOHUIITBA Ta  poOOYOi CHJIM  C€HEPreTUYHUMHU
pecypcaMu,  BIJHOCSTh:  €HEPro3abes3leueHIiCTh, EHEeProo30OpOEHICTh  Tpall,
€JIeKTP03a0e3MeUYeHICTh, EIEKTPOO30POEHICTh Mparll.

Enepro3za0e3neueHiCTh BU3HAYAETHCS SIK BIAHOIICHHSA 3arajbHOi CyMHU
EHEPreTUYHUX TOTY)KHOCTEH arpapHOro MiAMPUEMCTBA JI0 BIAMOBITHOTO PO3MIPY
3€MEJIbHOI TI01II (CLThCHhKOTOCTIONAPCHKUX YTib, Pl 400 MOCIBHOT TUIOIII):

— EHC
3a0 Hﬂc.y !
ne. EP,,; — enepro3abesneuenicts, kKBt/ra (/Ix/ra);

EP

(2)
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EIl, — cykyImHa eHepreTHYHa MOTYXHICTh, KBT (JX);

I1JI, y — ruroma c1abCbKOroCnOAapChbKUX YIiib, ra.

EHeproo30poeHIicTh mpalll BU3HAYAETHCS $IK BIIHOLICHHS 3arajibHOi CyMH
E€HEePreTUYHUX TMOTYKHOCTEH arpapHOro MiANPUEMCTBA JO CEepelIHbOOOIIKOBOI
YUCEJLHOCTI MPalliBHUKIB, 3aHATHUX B CUIBCHKOT'OCTIOIAPCHKOMY BUPOOHHMIITBI:

EIlI
EP__= < 3
030 chlo ( )

ne: EP,,s — eneprooszopoenicts npartii, KB1/0oco0y (Ix/0co0y);

EIl, — cykynHa eHepreTHYHa MOTYKHICTh, KBT (JX);

UIl,, — cepeIHpOOOIIKOBA YUCEIBbHICTh MPAIlIBHUKIB MiAIPUEMCTBA, 3aHATUX
y CLIBCBKOTOCIIOaPChKOMY BUPOOHHUIITBI, OC10.

EnexTpo3abe3nedyeHicTh BUBHAYAETHCA SIK BITHOIICHHS 3arajibHUX BUTPAT
€JIEKTPOEHEPTii arpapHOro MAMPHUEMCTBA JI0 IO CLILChKOTOCIIOAAPCHKUX YT1/1b:
e 4)

cy
ne: EJl,,6 — enexkTpo3abesnedeHicTb, KBT-roma./ra;

EJI. — cykynHi BUTpaTH elekTpoeHeprii, kBr-rog.;

I1JI;y — Turoma ciIbChKOroCIOJapChbKUX YI1/ib, I'a.

EnexTpoo30po€HiCT,  Tpalll  BU3HAYAETHCS  3arajlbHUMU  BHUTpPAaTaMH
€JIeKTPOCHEPrii, CHOXKUTOI Ha BUPOOHMYl LIl B CUIBCBKOMY TOCIOAApCTBI, 3
pO3paxyHKy Ha OJIHOTO  CEpPeAHLOOOJIIKOBOTO  MpAIliBHUKA, 3aWHATOrO Y
CLIIbCHKOTOCIIOJAPCHKOMY BUPOOHHUIITBI 200 BUTpaueHU pobouuit yac (Jroj.-aHi,
JIIOA.-TO/I.):

EJI

EJI
E‘]-‘[036 = ﬁy (5)

ne: EJly,5 — enextpoo3dpoeHicTs npaili, KBT-roa./oco0ly;

EJI. — cykynHi BUTpaTH eJeKTpoeHeprii, KBT-rox.;

Ull., — cepeqHbOOOIKOBA  YWCENBHICTh  NpAIliBHUKIB,  3alHATHUX Y
CLITBCHKOTOCIIOIAPCHKOMY BUPOOHMIITBI, OC10.

Jlmst  XapakTEepHCTHKW  PiBHA  3a0€3MEYEHOCTI  CITLCHKOTOCTIONAPCHKOTO
BUPOOHUIITBA Ta POOOYOI CHIM EHEPreTHUYHUMH TOTYKHOCTSIMH PO3PaXOBYIOTh:
030pOEHICT, POOOUYOT CHJIM MEXaHI30BaHOIO TATOI0, MAIIMHOO30pPOEHICTh, PIBEHb
MexaHizalii mpartii, piBeHb eaeKTpudikarii mpaiii.

O30poeHicTh  po0OOYOi CHJIIM MEXaHI30BaHOK TATOK BHU3HAYAETHCS 5K
BITHOILIEHHS CyMapHOI MOTYXHOCTI MEXaHI30BaHOI TATH JO CEepeaHbOOOIIIKOBOT
YUCENHHOCTI MPAIiBHUKIB, 3aMHITHX B CUTBCHKOTOCTIOIAPCHKOMY BUPOOHHUIITBI:

M1, = 2T (6)
4lIl, |
ne:  Mr,,s — 030po€eHicTh  poO0OYOi CHJIM  MEXaHI30BaHOK TAror0, KBT/0ocoly
(Ix/oco0y);
MT — cymapHa MOTyXHICTh MeXaHi30BaHOI Taru, KBT (JIk);
UIl., — cepenHbOOOIKOBA  YHUCENBHICT,  MpAIliBHUKIB,  3alHITHX Y

CLITLCHKOTOCTIOIAPCHKOMY BUPOOHUIITBI, OC10.
MammHo030pO€HICTh BU3HAYAETHCS SIK BIJHOILIEHHS BapTOCTI CHIJIOBUX Ta
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poOOYMX MAaIIMH arpapHOTrO MIAMPUEMCTBA 10 CEPEAHBOOOIKOBOT YHCEIHHOCTI
MpaIiBHUKIB, 3aMHATUX Y CUTbCHKOTOCTIOIAPCHKOMY BUPOOHHMIITBI:

MIII
MIH036 = H’ (7)

ne: MI,,; — MammHO030pO€EHICTh, TPH./0CO0Y;

MII — BapTiCTh CUIIOBHUX Ta pOOOYUX MAIIMH, TPH.;

YTl , — cepenub000IiKOBa  YHCENIBHICTH  MPAIliBHUKIB,  3aWHATHX Y
CLIIBCBKOTOCIIOIAPCHKOMY BUPOOHMIITBI, OCi0.

PiBeHp MexaHizallii mpaiii BU3Ha4a€ThCs SIK BIHOIICHHS BUTPAT MEXaH130BaHO1
mparii J0 3arajJbHUX BUTpAT IIpalli:

=L ®)

ne: Pyex — piBEHb MeXaHizalii npari, Koe(ilieHT;

I1,ex — BUTpATH MEXaH130BaHOI Ipalli, JOJI.-TOJI.;

I1, — 3arajapHi BUTpATH TpaIli, JIFOI.-TO/I.

PiBenn enexTpudikaiii mpaii BU3HAYAETHCSA SK BITHOIICHHS BUTpAT Ipall,
BUKOHAHHMX 13 3aCTOCYBAHHSIM €JICKTPOEHEPT1i, 10 3araJIbHUX BUTPAT Mpalli:

- ©)

ne: Pe,n — piBeHb enexTpudikallii mpaiii, KoeiieHT;

[1.; — BUTpaTu mpaili, BUKOHAHOI 13 3aCTOCYBAHHSM €JIEKTPOEHEPTii, JTI0/I.-TO/.;

I1, — 3arajapHi BUTpATH TpaIli, JIFOI.-TO/I.

PiBenn 3a0€3Me4E€HOCTI EHEPIEeTUUHUMH PEeCypcamMi 3HAYHOIO MIpOIO BIUIMBAE
HAa EKOHOMIUHY €(EeKTHUBHICTh arpapHOro MmianpueMcTBa. Tak, Mpu 30UIbIIECHHI
€HEProo30pOEHOCTI Tpalli 3pOCTaE BPOKAWHICTh CIITLCHKOTOCIOIAPCHKUX KYJIBTYD,
M1BUIIYE€THCS TPOYKTUBHICTDh TBAPHUH. [Ipu 1IOMy 3HIKYIOTHCSI BUPOOHHMYI BUTPATH
Ha OJMHUIIIO CIIbCHKOTOCIOAAPCHKOT MPOAYKITIi.

[linBuieHHs PpiBHA edeKkTpu@IiKalii arpapHoro MiANPUEMCTBA CIPUSIE
MIJIBUIICHHIO KOMIUIEKCHOI MEXaHi3allil Ta aBToMaTHh3allli CUIbChKOTOCIOIapChKOTO
BUPOOHHUIITBA, 3MEHILIEHHIO BUTpAT Mpaul W NIABUUIEHHIO iI MPOJYKTUBHOCTI,
3HUKEHHIO COO1BapTOCTI OJMHUII CUIbCHKOTOCHOAPCHKOT MPOAYKIlli, CKOPOUEHHIO
TEPMIHIB OKYITHOCTI IOJATKOBUX BUTPAT HA €NEKTPUDIKALIIO.

TakuMm YWMHOM, 3allpOMOHOBAHA METOAMKA JA€ MOKIIUBICTh CTPYKTYPHO
OI[IHUTH 3a0€3MEeYEHICTh CUIbCHKOTOCIOAAPCHKOTO BUPOOHHIITBA Ta POOOYOI CHIIH
EHEPreTUYHUMHU pecypcamu, IO Ja€ 3MOTY TpH PO3poOIll eHeprozoepirarodmnx
3aXO/IB BUSIBUTH HAWOUIBII EHEPrOBUTPATHY JAHKYy TEXHOJOTIYHUX MPOIECIB
BUPOOHHUIITBA CLUIBCHKOTOCIIOAAPCHKOT MPOTYKIIIi.
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YK 631.3

OPT'AHIBAIIA ITPOBEJIEHHA _
PEMOHTHO-OBCJYI'OBYIOYHUX POBIT KOMBAUHIB

A. B. Hosuywvkuit, K.m.H., 00ueHm
B. I. Menvnuk, k.e.H., 0ouenm
P. IO. Kop3yn, cmyoenm mazicmpamypu
Hayionanvruii ynisepcumem oiopecypcis i npupoookopucmysanus Ykpainu

novytskyy@nubip.edu.ua

PeMOHT ClJIbCBKOTIOCIIOIAPCHKOT TEXHIKH CKJIa/la€ MOHAa/ MOJIOBUHY CYMapHOTO
o0cary peMoHTHO-oOciayroByrounx pobit (POP), ski mpoBoasThcsi B yMoOBax
arpapHuX MIAIMPUEMCTB, TOMY HEOOXiJHE Oe3nepepBHE YJIOCKOHAJIEHHS OpraHi3arli
PEMOHTHOI cily>)kOu. B ocTaHHI pOKM HayKOBO-AOCIIJHI OpraHi3aili CBOIO yBary
30CepeIniIM, FOJJOBHUM YMHOM, HA MUTAaHHSAX TEXHOJIOTII Ta OpraHi3alii TeXHIYHOTO
obciyropyBanHss Ta peMmoHTy (TOP) mammn. Pazom 3 Tum, 6arato BaKJIMBHX 1
JIOCUTh CKJIQJHHMX MUTaHb Opradizauii poOIT PEMOHTHHUX MalCTEpPEHb I'OCIOAAPCTB
3aJUIIAIOTBCS  HE BUpIIEHUMH. OCOOIMBO 1€ CTOCY€ThCS PEMOHTY TaKUX
OararoonepaliiHUX MAalluH, SK 3€pHO30MpalibHI Ta KOPMO30MpasibHI KOMOAWHH,
(depmchki KoMOaiiHM (3aCO0M I MPUTOTYBAHHSA 1 PO37aBaHHS KOPMIB).

B cwiy Oaratbox mnpuuMH Ta o0cTaBuH, Onu3bko 60-70% kombOaiiHiB
EKCIUTyaTYIOThCS 3a MEXaMHU BCTAHOBJIEHUX TEPMIHIB €KCIUTyaTallil 1 MpeCTaBIsIOTh
MEBHY HeOe3MneKy Juisi 00CIyroBylO4YOro mnepcoHainy. BimoMo, MO TEXHIYHUN CTaH
KoMOailiHa 3aJIeKUTh BiJ] TEPMIHY HOT0 eKCILTyaTailii, ToMy Jijisi 3a0€3MeYeHHs SKOCTI
BukoHaHHS POP Ta 3a0e3nedeHHst Oe3neku mepcoHaly, HEOOXIIHO MiATPUMYBATU
TEXHIYHUN cTaH KOMOaHIB y BIAMOBIAHOCTI JO HOPM TEXHIKM O€3MEKH Ta OXOPOHHU
npari. [lix yac po6otu koMOaliHIB y MOJBOBUX YMOBaX YCYBAaOTh IMOIIKOIKECHHSI,
HECIPABHOCTI, MMPOBOJIATH TEXHIYHE OOCIYyTOBYBAaHHS Ta TEXHOJOTIYHI pErytOBaHHS
CreliaJIbHO MiATOTOBJIEHI CIIOCAPI-PEMOHTHUKH.

OCHOBHUMHM TPUYMHAMH HE33JOBIILHOTO TEXHIYHOTO CTaHy KOMOAWHIB €:
HU3bKAa MPHUCTOCOBAHICTh JI0 TpoBeneHHsa omnepailii TOP; icToTHe BIIXHWIICHHS
peXUMIB poOOTH MEXaHI3MIB Ta pOOOYMX OpraHiB BHACIIAOK HECBOEYACHOTO Ta
HesikicHoro npoBeneHHs: POP; HemockoHamicTe MaTepiaibHO-TEXHIYHOI 0a3zu. Kpim
TOTO, 3HAYHA YAaCTHHA OTMEpaliil € HEeBIAMOBIIHUMH, CKIATHUMU, TPYIOMICTKUMHU.
AJie pa3oM 3 TUM, SIK TIOKa3y€ aHali3, JJisi KOMOaHHIB, sSIK1 HAAXOATh B €KCILTyaTallito
B OCTaHHI POKH BIACYTHS iH(OpMAIlis MPO MPUCTOCOBAHICTH 0 HAJIATOJKEHHS Ta
perymtoBab, TOP.

[Ipu BukoHaHHi Oarathox omepauiii POP He notpumyrorbcsi HOpMU poOIT Ta
npaBujia BUKOHAHHS TEXHOJIOTIYHHMX OIepaliid, IOpyIIyIOThCS YMOBH mpaii. Tomy,
Taki MpoOJieMu SK 3HIKEHHsI AKOCTi mpoBeaeHHs POP, momimmeHHs yMOB mipaiii
CJIIOCApIB-PEMOHTHUKIB, 3MEHIICHHS PHU3WKY BHUHUKHEHHS TpaBM, IIiJBUIICHHS
PUCTOCOBAHOCTI a0 mpoBeneHHs TOP, ycyHeHHS BIIMOB € aKTyaJlbHUMH.
Opranizanis epeKTUBHOTO TMPOBEACHHS TEXHIYHOTO OOCIYrOBYBaHHS Ta PEMOHTY
KOMOaliHIB B YMOBAaX PEMOHTHUX MalCTE€pPEHb arpapHUX MiANPUEMCTB € BAXKIUBUM
3aBAAHHSM, SIKE€ B 3HAUHIM Mipi 3aJI€KUTh Bl YMOB pOOOTH CIIOCAPIB-PEMOHTHUKIB.
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VJIK 631.3
ATECTAIIISI POBOYHMX MICI[b PEMOHTHOI MANCTEPHI

A. B. Hosuuybvkuit, K.m.H., 00uenm
3. B. Pyycuno, K.m.H., 0ouenm
Hayionanvruii ynisepcumem 6iopecypcis i npupoookopucmysauus Ykpainu

novytskyy@nubip.edu.ua

OCHOBHMM 1HKEHEPHHM MIAPO3AIIIOM arpapHOro MmiJMpHEMCTBA, Bi SIKOTO
3aNeXUTh MIATPUMAHHS CIPaBHOCTI a00 * Mpare3gaTHOCT] CUIbChbKOTOCTIOAapChKOi
TEXHIKM € peMOHTHa MaicTepHs. KiIbKICTh Ta ONTHUMalbHE OCHAIICHHS POOOYUX
MICIIb PEMOHTHOI MAaHCTEpHI BUPIIIYETbCS KOHKPETHO I KOKHOIO IPOEKTY,
BUXOIAYH 3 TEXHOJIOIIYHOI HEOOX1ZHOCTI. BakiimBe MicClle B CHUCTEMI TEXHIYHOI'O
00CITyroByBaHHS 1 PEMOHTY CLIIBCHKOTOCIOIAPCHKOI TEXHIKU 3aiiMa€e OOIPYHTYBaHHS
pobounx Micilb Ta iX arecrailis. Atecrtaiis poOOYUX MICIb PEMOHTHOI MalCTepHI —
IIe KOMIUIEKCHA OIliHKa BCiX (PakTOpiB BHUPOOHUYOTO CEPENOBHINA 1 TPYAOBOIO
polecy, fKa BKIIOYA€E OOJNIK Ta KOMIUIEKCHY OIIHKY BIAMOBIIHOCTI KOXXKHOTO
poGodoro Micisi BHMOTraM CTaHAApTiB, METOJMKAM BHUKOHAHHS BHMIPIOBAHb,
CaHITapHUM HOpMaM, IIpaBUjIaM TEXHIKH O€3MEKH Ta MOXKEKHO1T OE3IMEKH.

[Ipn arectarii HalOLIbII NPUHLUUIOBHUM HUTAHHSAM BHCTYIIA€ BH3HAYEHHS
KpUTEPIiB OLIIHKKA pOOOYOro MicClisl, 8 MOTIM 33 IPUUHATUMHU KPUTEPIAMH PO3poOKa
BUMOI JI0 iX 3a0e3neueHHs. ATecTalis nepeadadae Kpai(ikaliiiHe BU3HAYECHHS
(GakTUYHOTO CTaHy oOpraHizamii poOOYMX MiCI[b 1 BCTAHOBJICHHS CTYyNEHS iX
BIJIMOBITHOCT] TUIIOBUM OIEpPALIMHUM TE€XHOJIOTISIM 1 BUMOI'aM HayKOBO1 OpraHi3anii
pari.

[Ipu po3poOii pekoMeHdamid 3 arecramii poOOYMX MICIb PEMOHTHHUX
MmaicrepeHb arpodipm Ta (epMEepChKUX TOCIOAAPCTB MOXE OyTH BUKOPHUCTAHO
JIOCBil TIPOMHCIIOBUX Ta MAIIMHOOYIBHUX MIAMPUEMCTB. AJie pa3oM 3 THM, SIK
MOKa3y€e aHalli3, CIOCTEPIraeThCi BIIMIHHICTH KPUTEPIiB OI[IHKM CTaHy pPOOOYMX
MICIIb Ha MPOMMCIIOBUX MIMPUEMCTBAX Ta B PEMOHTHUX MaWCTepHSIX arpodipMm Ta
pepmepcrkux rocmnogapcTB. Tak, Ha mepiie Miclle y PEMOHTHUX MaWCTEpHSIX
arpodipM TMOCTaBjeHa BHUMOTa HAsSBHOCTI TMpallilBHUKAa Ha pPoOOYOMYy MICIl Ta
BIJIMOBIJHICTG MOro KBanmi(ikamli BUKOHYBaHUM (QYHKUIAM. [[1s peMOHTHHX
MaiCTepeHb MOBUHHO OYyTH BPaxOBaHO, 110 CUIbCHKOIOCTIOIAPChKa TEXHIKA IIBUJIKO
MOPAJILHO CTapi€ 1 Ma€ HOPMATUBHUM TepMiH ekciutyataiii 7 — 10 pokiB. Y npomy
BUIAJKY BHPIIICHHS KaJpOBOIO MHUTAHHS JJI1 KEPIBHUKA MIAPO3JIIY € OCHOBHHUM.
Cnin 3a3HauMTH, M0 B OCTaHHI POKM TEPMIH €KCIUIyaTallii CUTbCbKOTrOCIOAapChKOi
TexHikU 3pocTtae g0 10—15 pokiB, moctae npobiemMa ii TOBTOPHOTO BUKOPHUCTAHHS.
Bce 1e Bkazye Ha BaXIMBICTH MPOOJEMHU JIIOACHKOTO GakTopa Ta Kpamdikaiii
NepcoHay.

Arecrtarnito poOoYux MiCIlb Ha iX BIAMOBIAHICTH BCTAHOBIICHHMM BHMOT'aM
MPOBOJIUTHCA 32 HACTYNMHUMH (haKTOpaMH: BIIMOBITHICTH KBamidikarlii mpamiBHUKA
BUKOHYBaHUM GyHKIIISIM; 3a0e3reyeHHs 00J1aJHAHHSIM, MIpUJIaIaMH,
MPUCTOCYBAHHSIMHM, 1HCTPYMEHTOM; 3a0e3MeueHHs1 OO0JIIKYy Ta aHalli3y MOKa3HUKIB
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poOOTH BHMKOHAaBLS;, 3a0e3MeueHHs BIANOBIAHMMM (opMamu opraHizauii mpaiii;
3a0€3MEeUeHHS OIlIHKKM TIOKAa3HUKIB SKOCTI BHMKOHAHOI poOOTH; 3a0e3rnedyeHHs
HOPMATHUBHO-TEXHIYHOI0 Ta KOHCTPYKTOPCHKOIO JIOKYMEHTAIli€l0; 3a0e3MeUeHHS
BCTAHOBJICHOTO TEXHOJIOTIEI0 PIBHSA MexaHizalli Ta aBTomaTuzallii poOirT;
BIJIMOBIAHICTh BUMOTaM OXOPOHH Mpalii.

ATECTOBaHMM BBaXKA€ThCS pobOOUYe MicCIe, sKE 3aJ0BOJIbHSE BCIM BCTa-
HOBJICHUM BUMOTaM. Y MOBHO aTECTY€EThLCSI poOOUe MiCIle, sIKe Ma€ PSIJT BiIXMIICHb BiJI
BCTAQHOBJICHUX BHUMOT, MPOTE HA HhOMY BUKOHY€THCS TUIAHOBA BUPOOHUYA MTporpama 1
CTBOpEeHO YMOBH Oe3meku mpari. He arectyerscs poOoue Miclie, SKIIO HEMae
rapaHTii CTBOpEHHsS O€3MEeYHMX yMOB Mpalli, HEMOXXJIUBO 3a0€3MEeYUTH Ha HHOMY
BUPOOHUYY MpOrpamy, a palioHami3allis HelIoIIbHA.

Cnucok nitepatypu
1. Inpuenko B. 0., KopemxoB B. B., PocnsikoB B. JI. Artecramisi poGounx
MICIIb IHKEHEPHUX MiIPO31UTIB KOArocHiB 1 paarocmiB. Kui. Ypoxkaii. 1991. 220 c.

VJIK 631.3

AHAJII3 METOII HIIBULHEHHA TOBI'OBIYHOCTI
HAPAJIBHUKOBUX COLIHUKIB

1. C. XapuvkoecovKuii, K.m.H.
C. €. Tapacenko, K.m.H., 0ouenm
O. A. ll]enkynos, cmyoenm mazicmpamypu
Hayionanvruil ynisepcumem biopecypcis i npupoookopucmyseauus Ykpainu

igor-kh@ukr.net

[IpyyriHAMU TIONMIKO/KEHb COITHUKIB CIBaJIOK MOXYTh OYyTH X 3HOIIYBaHHS
miJ] Ji€l0 TPYHTY a00 aBapiifHl MOIIKOJKEHHS Y BUMAAKY 31TKHEHHS 31 CTOPOHHIMH
TBepAUMHU mpeaMeramMu. OCHOBHOIO NPUYMHOIO BUXOAY 3 Jajay COUIHHMKIB € iX
3HOoITyBaHHsA. OCOOMMBO 1€ XapakTEpPHO IS COIIHHMKIB CIBAJIOK, SIKI MPAIIOIOTh 32
TEXHOJIOTISIMU  MIHIMaJbHOTO OOpOOITKY TpyHTY. B KOHCTPYKLISIX COIIHHMKIB
BITUYM3HSHUX CIBaJJOK B OCHOBHOMY BHKOPHCTOBYIOTHCS CEPEIHBO BYTJICIEBI
Maprasiesi craii Tumy ctaib 651°. [Ipu BiANOBIAHOMY rapTyBaHHI BOHHM MOEIHYIOTh
B c001 3HOCOCTIMKICTh 1 yJlapHy B’SI3KICTh, fika HEoOXiHa poOOYOMYy OpraHy mnpu
pPanTOBUX TWHAMIYHUX HABaHTA)KCHHSX.

B po6Gori [1] nponoHy€eThcs 3aCTOCYBaHHS MEPEPUBYACTOrO HATUIABICHHS JIJIS
dbopMyBaHHS TpU 3HOIIYBaHHI 3y04acToi poOodoi mMmoBepxHi. Take Jie30 Kparie
B3a€MOJII€ 3 TPYHTOM, aji¢ B JaHOMY BMIIaJIKy KOHTAKTHA B3a€MOJisl PO3TJISTHYTa JIJIst
MiIKOITyBaya IyKpo30upaabHOI MAIIMHKA 3 POOOYUM OPraHOM JIUCKOBOTO THUITY.

EdexTuBHUMU TIPOTH 3HOIIYBAHHS 1 IEPEBIPEHUMH Ha MPAKTHIN €KCIUTyaTaIlii
poOOUMX MaIllMH € TEXHOJIOTIYHI METOJH, sIKI BKJIIOYAIOTh B CeO€ 3acTOCYBaHHS
PI3HHX MaTepialiB 1 TEXHOJOTIA TMiABUINEHHS 3HOCOCTIMKOCTI IMOBEPXOHb. Aje
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po0odi opranu TIPyHTOOOPOOHMX MAIIMH MAarOTh CBOIO CIHENMU(DIKy eKCIUTyaTaii
BTpaTu poOOTO3IATHOCTI MPU 3HOIIYBAaHHI, SKI OOYMOBJIEHI 3MIHOK Te€OMETpii
poboyoi yactuHu [2]. Sk mpaBuiio poboya yacTMHA 3aiiMae MO IUIOLII HE3HAYHY
MOBEPXHIO, ajie¢ JyXke CYTTEBO BIUIMBAE Ha poOOTO3/aTHICTb. TOMy 3MII[HEHHS B
SIKOCT1 TUTBKM MIJBHUIICHHS (D13MKO-MEXaHIYHUX BJIACTHBOCTEH MaTepiajay MOBEpXHI
pobouoro oprany 6e3 ypaxyBaHHS OCOOJUBOCTEH HOTO B3a€MO/IIi 3 TEXHOJOTTUHUM
cepenoBuilieM € abo manoedekTuBHUM ab0 MNOTpedye 3acTOCYBaHHS  BHCOKO
3HOCOCTIMKHX MaTepiaiB.

JIis TiABUILIEHHS JTOBrOBIYHOCTI COUIHHUKIB y BHUIVIAAl CTPUIYACTHX Jial B
poOoti [3] mponoHyeThcsl 1HAYKTHBHA HarjaBKa cmiaBy ,,Copmait’. Bimomo, mio
TBEpIl CIUIaBH HE 3aBXIW 3aJ0BUIBHO TPAMIOIOTH B yYMOBax JWHAMIYHUX
HaBaHTa)XeHb. TaK, MIABUIIUTH JIOBrOBIYHICTH I'PYHTOOOPOOHHX pPOOOYHMX OpraHiB
MOXJIMBO TIpU HaHECEeHH1 HaraBok ,,Pemt’ abo ,KbX”. HoBi mepcnexktuBu y
MIJIBHUINCHH] JIOBTOBIYHOCTI HApajJbHUKOBUX COIIHHMKIB BIJKPUBAIOTH JIOKAJIBbHI
METO/IM HAHECEHHS 3MIIHIOIYMX HAIUIaBOK 3 METOI0 (pOpMyBaHHS MPHU 3HOIICHHI
BIJIMOBITHUX (POPM POOOUHX TTOBEPXOHb.

Cnucok nitepatypu

1. baesntok O. B. JlocmikeHHs TEXHOJIOT1i HaIlJIaBJIE€HHS Jie3a IUCKOBOTO
KoIaya 3HOCOCTIHKMM MarepiajioM NepeMiHHOi ToBIIMHM // BicHMK XapKiBCHKOTO
JIEP’)KaBHOTO TEXHIYHOIO YHIBEPCUTETY CUIBCHKOro rocrogapcta. XapkiB. 2003.
Bum. 21. C. 394—398.

2. boiiko A. W., bamabyxa A. N. OcoOGeHHOCTHM TOBpEXICHUH U TYyTH
TIOBBIIICHUS JIOJTOBEYHOCTH PabOYMX OPraHOB MOYBOOOpadaThIBAIONIMX MarmH //
Hayxoswuii Bichuk HarionansHoro arpaproro yHiBepcurery. 2000. Bum. 33. C. 97—
101.

3. Tkaues B. H. TexHonormdyeckue METObI TOBBIIICHUS JOJITOBEYHOCTH
JeTanel W y3JI0B CeIbCKOX03sWcTBeHHbIX MamuH // Coopauk pador HUMTMA.
PocroB-na-/lony. 1968. Beim. 13. C. 90—96.

YK 658.3.1

TEPMIHOJIOTTUHICTH AJANITAIIII CUCTEMHU TEXHIYHOI'O
OBCJUYI'OBYBAHHA CIVIBCBKOI'OCITOJAPCBKUX MALIWH

1. JI. PozoecvKuitl, K.m.H., C.H.C.
Hayionanvnuti ynisepcumem diopecypcie i npupo0okopucmy8anHs Yxpainu
irogovskii@gmail.com

Ananrarnis (Big jar. adaptatio — mpuUCTOCOBaHICTh) — BJIACTUBICTH CHCTEMH
TEXHIYHOTO 00CITyrOBYBaHHSI CIITLCHKOTOCTIOIAPCHKUX MAIIMH MPUCTOCOBYBATHUCS 0
YMOB BUPOOHHUYOTO MPOIECY BUPOOHHUIITBA CIILCHKOTOCTIONAPCHKOI MPOAYKINi, a
TAKOX CaMmi BJIACTUBOCTI ¥ O3HAKH, IO MPOSBISIOTHCS B E€KCTEp €pl Ta 1HTEp €pi
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KOHCTPYKLII CIIbCHKOTOCHIOJAPChKOI MAaIllMHH, CTapiHHI, 3HOIIYBaHHI 1 T.J., IIO
JT03BOJISI€ THKCHEPHUMHU 3aX0J[aMU 3a0€3MeUUTH HAAIMHICTD II1€T MaITHH.

ApjanTaiis CHUCTEeMH TEXHIYHOTO OOCIYroBYBaHHSI CLIBCHKOTOCHOJAPCHKUX
MaIllMH B CYKYITHOCTI HaJla€ 0O3HAKHU JOIIBHOCTI ii apXiTEKTOHIIl Ta CHHEPTETHII].

bynb-sxi amanrarii CUCTEMH TEXHIYHOTO 00CITyroByBaHHS
CIITBCBKOTOCIIOIAPCHKUX MAIIMH BIHOCHI: TO-TIEPIIIe, BOHHW BIJMOBIAAIOTH YITKO
BU3HAYEHUM BHPOOHUYMM YMOBaM 1 MOXYTh MaTHU MPOSB HEe(PEKTUBHOCTI B 1HIIUX
(Tak, 3a6e3nedeHHs Koe(illieHTa TOTOBHOCTI 3epHO30MpaibHOr0 KoMOaiiHa Ha piBHI
0,99 mpm HOPMATHBHOMY 3aBaHTKEHHI ClIbChKOTOCTOAApCchkoi Mamuuau 0,87
3a0e3MeuyoTh JAOLUIBHICTh 3aTpaT (PIHAHCOBUX Ta TPYAOBHUX PECYpCIB, ajie 3p0o0IATh
EKCIUTyaTaIlilo 3aTpaTHOI0 TPH HOPMAaTUBHOMY 3aBaHTakeHHI Menme 0,83), mo-
Ipyre, JKOJHA ajanTarlis He OyBae 3aBEpIICHOI — 3aBXKIW MOXXE BHHHKHYTH
cUcTeMa, IIme Kpamle TPHUCTOCOBaHA IO  JaHWX  BHPOOHWMYHMX  yMOB
CUIBCHKOTOCTIOIAPCHKOTO BUPOOHUIITBA.

KoxHuuii BUJ CUIBCHKOTOCMOAAPCHKUX MAIllMH TpHUI0aB XapaKTepHU HaOIp
ajanTaiii CUCTEMH TEXHIYHOTO OOCIYroByBaHHS JO TEBHHUX YMOB EKCIUTyaTallii
ICHYBaHHS B IIPOIIECI €BOJIFOIIT KOHCTPYKIIIH, 110 HE MalOTh HEOOXITHUX ajamTallii
CUCTEMHU BIJTHOBJICHHS MPAIle3]aTHOCTI 1 TOMY MpUpPEYEHi Ha 1HKEHEepHE 3a0yTTsI.

MexaHi3M BHMHMKHEHHS ajanTamii — OJHAa 13 ULEHTpaJIbHUX MpoOIeM
€BOJIIOIIMHOTO 1HXKEHEPHOTO HABYAHHS, 1 TOMY IMO-PI3HOMY BHUPINIYETHCS PI3HUMHU
BUCHHUMH 1 HAYKOBIISIMH.

Tak akagemik HAAH Cugopuyk O. B. BBaxae [1], mo amanrariii BHHUKAIOTh
3aBISKH BUPOOHMYOMY J000OPY BIACHHUKIB CUIBCHKOIOCHOJAPCHKUX MAIIWH, IO il
eKCIUTyaTyl0Th, Ta 30epirae TUIbKMA Ti KOHCTPYKTOPCBHKI PIIlIEHHS, 110 €(pEeKTUBHIIIE
3a 1HILII MPUCTOCOBAHI O KOHKPETHUX BHUPOOHHYMX YMOB, CaMi X MPHUCTOCYBaHHS
BUHUKAIOTh, SIK BUIIQJKOBO HACIIITyBaHI 3MIHU 1H)KEHEPHUX PIIIEHb B KOHCTPYKLISX.

[IpUXUILHUKK KOHIEMIIM CHCTEMHOCTI Y BIJHOBJIEHHI IIpale3/eTHOCTI
CLIBCBKOTOCIIOAAPChKMX ~ MamuH [2—4] BBaKalOTh BHHUKHEHHS  afarTarii
3aKOHOMIPHUM TIPOIIECOM PO3BUTKY 1HKEHEPHUX 3aXOJiB 1 CIIOKOHBIYHO ICHYHOYHX
3aMo4yaTKyBaHb BIJIMOBITHUX O3HAK a00 XapaKTEPHCTHK IMapaMeTpiB 1 PEKUMIB
TEXHIYHOT'O CTaHy MAIllHH.

Crucok nitepaTypu

1. Cunmopuyk O. B. Imxenepis mammHHux cuctem: MoHorpadis. Kuis. HHI]
"IMECT™". 2007. 264 c.

2. KpaBuyk B. 1. Apanramis cuUlbCbKOTOCHOJAPCHKUX MAIIMH B CHUCTEMax
KEpOBAaHUX TEXHOJIOTIM 3emiepoOcTBa: nAMc... Jn-pa TexH. Hayk. 05.05.11.
Hauionansnuit arpapauii yniepcutet. Kuis. 2004. 560 c.

3. Hymenko K. M. Po3poOka HayKOBO-TEXHIYHHMX OCHOB 3a0€3IeUeHHs
HAJIMHOCTI 3epHO30MpaIbHUX KOMOAWHIB HUIIXOM YAOCKOHAJIEHHS CHUCTEMH iX
TEXHIYHOTO OOCTyroByBaHHs : aBToped. muc... a-pa TexH. Hayk. 05.05.11.
KipoBorpascekuii HarfioHabHMIA TexHIYHUE yHiIBepcuteT. KipoBorpaz. 2012. 39 c.

4. Boittiok B. JI., PyonboB B. 1., Poroecekuii 1. JI. CuctemHi mpuHIUnm
3a0€3MeveHHs] SKOCTI TEXHIYHOTO CEepBICY CLIBCHKOTOCTIOAAPCHKOT TEXHIKHU!
monorpadis. Kuis. HYBill Ykpainu. 2016. 360 c.
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VJIK 637.116.2
PETEHEPAIIISI MUIOUYMX 3ACOBIB JIJISI TOTJTBHUX YCTAHOBOK

B. C. Xmenvoecvkuit, K.m.H., 00ueHm
Hayionanvnuii ynisepcumem biopecypcis i npupoodoxopucmysants Ykpainu
hmelvas@online.ua

[TigBUIIEHHS SIKOCTI MOJIOKA CHOTOJHI TaK CaMO aKTyajbHO, SK 1 301IbIIECHHS
HOTO KiTBKOCTI. AJKe OLIBIN SK TMOJIOBUHA BUPOOJICHOI CHPOBHHHM HE BiATOBIma€e
BUMOTaM TMepepoOHUX mianpueMcTs [4, 5].

Perenepartisi MuI0u0-1e31HPIKyIOUUX 3aC001B I TOTIBHUX YCTAHOBOK (Jai —
JIY) Ha CBOTOJHINIHINA JE€Hb € OJHUM 13 HaNpPsSMKIB 3MEHILICHHS BIAXOMIB 1
OTPUMAaHHS JTOJaTKOBUX MOKJIMBOCTEH ISl 3HMXKEHHS COOIBApTOCTI TBAPUHHUIIBKOT
IIPOTYKIIi.

KoxHoro pa3y micist J0iHHS TBapHUH J0iJbHY YCTAHOBKY MPOMHUBAIOTh MUIOYO-
Ne31HPIKYIOUMMH PO3UYMHAMH, SIKI TICJIsI TPOMHUBAHHS MIOBUHHI MOTPAILISATA B OKPEMI
pe3epByapH IJisl yTHIII3aIli.

B mpomeci n0iHHS TBapuH Ha BCIX YacTHHAX JMAOLIBHOI Ta XOJOJIWUIBHOI
YCTaHOBKM, SIKI 0O€3MOCEpPEHbO KOHTAKTYIOTh 3  MOJIOKOM, 3 SIBISIIOTHCS
3a0pyJHEHHS.

[{i 3a0pyaHEHHS CKJIAJAlOThCA 31 CKIIAJIOBUX MOJIOKA, SIK OpraHidyHux (Kup,
O110K, IyKpH) TaK 1 MiHepaiabHuX (B ocHoBHOMY Ca), Ta Boau (3nedubmoro Ca; Mg;
Fe; Ba ta inmmn) [1, 2].

3a pekoMeHJalisIMU €KCIepTiB, MpodeciiiHe MUTTS JOLIBHOrO oOJagHaHHS,
HaIpuKiaj, A0ibHOT ycTaHOBKM Ha 100 rojiB, 32 yMOB HPHUB’SI3HOTO YTPUMAaHHS
nependavae 4 MUKIM TPOMUBAHHS (MIHIMAIBHO 3 IIUKIIN).

[Tpu 1pomy, nepruii UK (omosickyBanHs) — Teria Boaa (~40 °C) 6au3bKo
80 11, ApyruM € NUPKYJIAIIAHA TPOMUBKA MUMHUM PO3YMHOM — rapsiya Bojia (Io4aTox
mukiny ~80 °C, kinmenps 1mukiy He Hmwkde 40°C) o6’emom 80 71, Tperii Ta 4i
(omosickyBaHHS) — X010/1Ha Boja 1m0 80 J1 KOKHHIMA.

3aJIe’)KHO BiJ] AKOPCTKOCTI BOJU Ta TUITy OOpaHOTO MUWHOTO 3aC00y KiIbKICTh
octanboro Moxe ckiagata Big 30 mur 1o 150 mur Ha 10 1 Bogu (mpu M SKiM BOJII
0a30Ba KOHIIEHTpaIlisd ckiagae 50 M MuitHOTO po3unHy Ha 10 11 Boanm) [1, 3].

CyuacHi MuiHI 3aco0u, Hampukian, kommnanii [eJlaBane [2] po3poOieni 3
BpaxyBaHHSIM (aKTOpy MIHIMAJIBHOIO BIUIMBY HA HABKOJHUIIHE CEPEIOBUIIIE,
JIO3BOJICHI JJI CKHUJIaHHS B TIOOYTOBY KaHaMi3allil0 Ta BIJBEACHHS Ha TIOJIS
¢iapTparii.

[TpoTe cywmimi, sika yTBOPIOETHCS y APYTOMY IHMKJII MPOMHBKHA Ma€ BaroMHid
BIUIMB Ha MIKpOQIIOpY, sIKa € Y THOECXOBHINAX Ta 610ra30BUX yCTaHOBKaX.

B xiHmi eramy mupKyJISmiiiHOT TPOMUBKY (3 J0/IaBaHHSIM MHIOYHX 3aCO0iB)
Temriepatypa mae Oytu Bumoro 3a 40°C, amke mpu t < 40°C BigOyBaeTbcs

MOBTOPHUM ocaj 3a0pyaHeHb Ha moBepxHio (Y, a pH posumny mns kuciotu
2,5-3,5 pH s myry 10,5-12,5 pH [2].
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OTxe, mpu 00JaAHAHHI JOIBHOT YCTAaHOBKU JOJATKOBUMH (PUIBTPYBATLHUMU
eJeMEeHTaMu B CUCTEMI1 MPOMHUBKH MH MOXXEMO MOBTOPHO BUKOPHCTOBYBATH MUIOUY
CYMIIll B ME€XKaX OJIHOTO LUK JJi1 €(PEeKTUBHO MUTTS eneMeHTIB Y.

Kpim mporo, micis mUPKYJSIIHHOTO MPOMUBAHHSA, OYMILCHA CcyMill (Boja Ta
MHUIOY1 3ac00M) 30HUpaeThbcsl y OKpeMiil €MKOCTI 1 MOKe OyTHM BUKOpPHUCTaHA IS
HacTynmHoro MuTTs 1Y Ha eTani nonepeaHboi MPOMUBKHU.

TakoX OYHMIIEHOIO CYMIIIIII0 MOKHA MPOBOJUTA MHUTTA JOUIHHOTO 3aly 3
HACTYITHUM OTIOTICKYBAaHHSIM.

[ToTpiOHO BecTH KOHTPOJB, 100 Tporec mpoMuBKU JIY HEe HAHOCUB HIKOIU
HABKOJIMIIIHbOMY CEPEIOBUIILY.

Crncok mitepatypu

1. http://medbib.in.ua/trebovaniyapredyavlyaemyiek-molochnoy-posudei.html.

2. www.delaval.com.

3. http://milkua.info/uk/post/akisne-moloko-ta-gigiena.

4, Tlamiit A.II. BcTaHOBIEHHS YMHHUKIB, $SKI BIUIMBAIOTH Ha IPOIEC
npoMHBaHHs MojokonpoBoay // Bicauk ITonTaBchKoi gepikaBHOT arpapHOi akajaemii
2015. Ne 1-2. C. 80—83

5. Ipitukia M. Iligxoau g0 migBuineHHS sKocTi MoJioka // IIomicsuauk «The
Ukrainian Farmer». KuiB. ATII Memia. 2010. mrotwmii. C. 96—97.

VJIK 558.3.1
RANGE TRUCKS OF DAF

Oleksandr S. Zapadlovskii
National University of Life and Environmental Sciences of Ukraine
techserv_chair@twin.nauu.kiev.ua

The range of trucks the DAF CF and XF added new axis options for tractors
and chassis — and thus complete. Trucks DAF CF and XF are represented in the
11 new axial configurations: 8 for two-, three - and four-axle chassis, and 3 for the
three - and four-axle tractors. With the advanced power unit machines have improved
by 7% in fuel efficiency.

Let's start with the fact that FAD 8x4 chassis can be fitted with an ultra-
compact module clean the exhaust gases EAS (between the first and second axis) that
allows you to place the fuel tank with larger capacity, autrigery to whether the crane
other equipment. Trucks DAF CF and XF: multi-axis combinations for cost-
effectiveness Thanks to new bridges, it was possible to save from 100 to 250 kg and
so to increase the load capacity. It is also important for machines operating in the
construction segment. Trucks DAF CF and XF: multi-axis combinations for the
efficiency of the DAF CF and XF can also be equipped with a new turning of the rear
axle with electro — hydraulic drive EHS (Electric Hydraulic Steering).
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When you turn the sensors constantly monitor the speed and wheelbase, which
ensures optimum maneuverability in urban environments. At speeds above 40 km/h
driven axle can be locked, which provides better stability. There are new 10-ton
movable axis, with a static load of not less than 34 t, which is very important during
the loading and loading of heavy containers.

Axis 1s available for tractors and chassis 6x2 and 8x2 chassis. For vehicles
with a new wheel motors with dual speed transmission for the twin bridges
(HR1670T). The bridges are equipped with faster the main gear (3.46, 3.61, 3.76:1),
that lowered engine speeds and improved fuel efficiency.

Noteworthy lightweight Shashi CF FAD 8x4 concrete mixers. It is equipped
with a 19-tonne tandem axles (single reduceri SR1132T) on the back and two
a 7.1-ton axles front. In the end, the curb weight 9150 kg. It only comes with
sovietological PACCAR MX-11V power from 370 to 450 HP.

VJIK 631.3.1

SOME ASPECTS OF ENSURING THE RELIABILITY OF CYLINDERS
OF ICE CYLINDERS

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

The durability of an automobile engine, the stability of its performance and its
cost-effectiveness are largely dependent on the service life and the condition of
cylinder liners. For these parts, which operate under constant dynamic and cyclic
loads, high temperatures and pressures, quite important indicators that determine their
performance are the level of technology and technical equipment of production,
mechanical characteristics and the state of the working surfaces of the parts, as well
as its reparability. The increase of these indicators to some extent will increase the
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resource of both the detail and the engine as a whole, as well as significantly reduce
the cost of purchasing spare parts.

The solution of these important issues of vehicles depends on the creation and
development of ways to improve the quality of the surfaces of parts of components
and combinations.

To date, the real life of exploited and repaired diesel engines YaMZ and
KamAZ, which including a large part of aviation ground equipment, as well as cars
of various purposes in the national economy of the country, is lower than the
established GOST 23465-79 up to 30%. One of the reasons for this is that the existing
methods of manufacturing, repairing cylinder liners and strengthening their working
surface do not ensure the fulfilment of all requirements for this part. In addition, the
experience of repair production shows that in the vast majority of cases when the
engine enters the overhaul of the cylinder liners are discarded due to wear of the
working surface, which is not more than 1% of the original mass of the part. In
addition, their reparability is rather low and the method of repair is either not
designed to be of a constructive nature (as for KamAZ engine sleeves), or is often
unjustified both from the operational point of view and from the economic point of
view.

In today's conditions, the specialist enterprises of the repair industry stopped
working. Therefore, the main volume of repair and maintenance works on ensuring
the availability of equipment has been transferred to the workshop of corporate
logistics and repair workshops of enterprises and master ship. For the restoration of
such aggregates as starter motors, hydropower pumps, turbochargers, etc., there is a
need for high-calibre cadres, current repair and technological equipment, and
technical documentation that are not available in the masters of mastership.
Therefore, it is impossible to properly repair the aggregate in them, which leads to its
rapid exit from the house.

The problem of increasing wear and tear and durability of children's parts of
the cylinder-piston group (CPC) is particularly actual in connection with the creation
of new high-performance engines, the inter-repair resource of which is about 500 ...
600 thousand kilometres, or 10,000-12,000 motor-days.

In the process of work, under the influence of mechanical and thermal effects
of chemical changes in the size and shape of children's CPG, their physical and
mechanical characteristics, which lead to intense wear and tear and, as a result, a
decrease in the motor power of the internal combustion engine.

The actuality of this issue is due to the fact that the problems of creating loose
friction nodes, which are separated by a film, have not yet been solved and require
new approaches. New constructive solutions for the creation of unpaid friction units,
new ways of cleaning the fuel, air, mast, and also on the part of the CPGs (in the
process of work) and will allow to increase the resource of the engine of the internal
vortex.

The engine's resource, first and foremost, is due to the proper and long-term
operation of the machine that the cylinder of the cylinder and the piston ring tremble.
These children are found in the most severe conditions of exploitation and are the
least durable of the main motorbikes. The process of demolition of cylinders, pistons
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and compression rings is influenced by a large number of factors, depending on the
type of engine, design features, the level of forcing, filling and misplaced material,
the training of the service personnel, the climatic zone of operation, and the rest of
the other.

The main types of wear and tear are the wear on the solid and the diameter of
the inner surface of the cylinder (cross-section). The deterioration factor of the HC on
the solid one is not the same; the worst wear is observed in the top point, in the zone
of change in the direction of the movement of the compressive piston rings.

The non-uniformity of the wear on the solid is due to the quantitative
relationship between the wear of different species, non-uniform temperature, the
thickness of the moss film, the variation of the pressure of the piston rings, the
contamination of the text, the air and the air, which goes to the cylinder.

VJIK 631.3.1
ROUTING THE ENGINE - THE SEAL OF ITS DURABILITY

Sergiy S. Karabinesh, Stiozka D.
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
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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
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 CI 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.

39



3bipnux mes donosideis V-i Minapoonoi naykoeoi Kongepenuii

VJIK 631.1.004

OBIPYHTYBAHHS PAIIIOHAJIBHOI CTPATETTI BITHOBJIEHHSI
ITPAIE3JATHOCTI 3EPHO3BUPAJIBHUX KOMBAUHIB

O. M. Bucmpuii
1. JI. PozoecvKuitl, K.m.H., C.H.C.
Hayionanvnuii ynisepcumem oiopecypcis i npupodoxkopucmysanns Ykpainu
irogovskii@gmail.com

Jlnst BuOOpy pamioHanbHOI cTpaTerii Oyja po3pobiieHa TEXHIKO-€KOHOMIYHA
MoOJieTb. B SKOCTI KpHUTEpil0 BUKOPUCTAHMA MIHIMYM CEpEIHIX 3a TEpMIH CIIyXKOu
pPIYHUX BHUTpAT, L0 BKJIIOYAIOTh BAPTICTh yCIX BHJIIB BIJHOBIICHHS MPalE31aTHOCTI
3epHO30MpaNbHIUX KOMOANHIB Ta 30MTKH BiJl HEIJIAHOBUX MTPOCTOIB.

TexHiKO-eKOHOMIYHA MOJEIb SBJISE COOOI0 PsiJl AaHATITUYHUX 3aJIEKHOCTEH 1
JIOTIYHUX YMOB, BKJIIOUAIOUU MPUMYIIEHHS Ta OOMEXEHHs, OB s13aHl 3 BXIIHUMHU Ta
BUXIJTHUMHU TlapaMeTpaMH, IO XapaKTepU3YIOTh JOCIIKYyBaHi mporecu (puc. 1).
Mera 1i€i Mojen ToJyiArae y BUBUEHHI Ta OOTpYHTYBaHHI CTpaTerii BiJHOBJICHHS
npare3aTHOCTI 3epHO30UpaIbHUX KOMOaHIB.

q

q
Puc. 1. Cxema TEXHIKO-€KOHOMIYHOT MOJENl: X 1 y — BXIgHI 1 BUXIAHI
napameTpu; ( — Kepywoui komaHAu; H — TeXHIKO-€KOHOMIYHI 3B’SI3KM 1 JIOT14HI
YMOBH.

Mogens po3po0isiiM  Ha TPUKIANI  3€pHO30MpaIbHUX KOMOAMHIB, 110
IpaIoTh B YMOBaX peajbHOI eKciutyaTaiii. MoJientoBaHHIO MiUIsATraloTh (PYyHKINIT
HAKOIUYEHHS BIIMOB, TPUBAJIOCTI IPOCTOIB 1 BUTPATH HA PEMOHTH B 3aJICKHOCTI BiJl
HaIpaIoBaHHs  3€pHO30UpaIbHUX KOMOAWHIB 1 cTpaTerii ix BiJHOBJICHHS
mparne3gatHocTi. Cxemu cTparerii BIHOBJIGHHS TMpale3aTHOCTI HaBEICHO Ha
pucynky 2. VY naniii poOOTI TijJ CTpaTeri€er0 Ciia pPO3yMITH BiJHOBJICHHS
Mpare3aTHOCTI  3epHO30UpaTbHUX KOMOAWHIB MUISXOM TIPOBEICHHS OTEpaIliii
TEXHIYHOTO OOCIIYyrOBYBaHHS, 3aMiHM 0€3 3aCTOCYBAaHHS CKJIQJHOTO OOJIaJHaHHS
onHiel abo JeKUIbKOX JeTajged. YCYHEHHS BIIMOB BBaXXalOTh oOfeparii, 10
nepeadavyaroTh OJHOYACHE YCYHEHHs JIEKITbKOX BIJIMOB Ta/ab0 BHKOHAHHS POOIT,
CIpSIMOBAHUX Ha iX MomNepeKeHHs. B ocTaHHROMY BUITQIKY TaKi 3aX0J Ha3UBAIOTh
npo(TaKTUYHUMH.
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C Crpareris 1
BiamoBu ycyBaroTh 10
Mipi ix BUHHKHEHHS t=t,,

Crpaterist 2

. BiamoBu ycyBaoTh 1o

C Mipi X BUHHKHEHHS . J{nst
4 CKOPOYEHHSI Bi]MOB
HEPiOIMYHO IPOBOJATH
MOTOYHE MPOdiNTaKTHYHE
Bi/IHOBJIEHHSA

pane3 aTHoCTi
Po3paxyHOK MPOBOJSTH

Crpareris 3

BinMoBu ycyBaloTh o
Mipi iX BUHHKHEHHS . [l
Bi/IHOBJIEHHS CKJIAJHUX
arperariB IPOBOIATH
Bi/IHOBJICHHS
MPAIEe3IaTHOCTI MALIMHH B
oMy

Po3zpaxyHok 1npoBoasTh
npu

=t Ty

to bip ta T

Puc. 2. Cxemu crpaterii BiIHOBJIEHHS Mpale3IaTHOCTI 3e€pHO30MPATEHUX
KOMOalHiB.

Po3paxyHkoBi (hopmyu.
Crpareris 1. Hakonuuene 4uciio BIAMOB 32 TEPMIH CITYXKOU:

r]o (tcz) = nok(:i] (1)

ok
CymMapHi npocToi.
ty (t) =g, (L) ()
CymapHi BUTpaTH Ha YCYHEHHS BiJIMOB:
C,(t,)=cn,(t.) 3)
¢ — BUTPATH HA YCYHEHHs OJHI€T BiJIMOBH.
Crpareris 2. HakonuueHe 41ciio BiIMOB 3a TEPMIH CITYXKOH:

n(to,v) = n(tnl) + n(Tm) + n(Tnz) (4)
n(t,;) — HAKOMHMYEHE YUCIJIO BIAMOB 0 MEPIIOro MPoQBITHOBICHHS.
Ipu t01<= tHl n(tﬂl): n(tox) (5)
npu t, >t N(tm)= n’(t,), rae ty’= ty (6)
HpH t0K< tHl n(tnl) = n(tOK) 1+ ﬁn[:ﬂj (7)
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N(Tr1) — HAKONMYEHE YUCIIO BiIMOB MiX TEPIINM 1 IPYTUM MPOQBITHOBICHHS:

n(T ;)= n(t, )[l+ 4{%} :l (8)

N(Tr) — HAKOIKUYEHE YKMCIIO BIIMOB IICIISL APYroro mpodBiTHOBICHHS:

n(T,,)= n(t,, )l:l"' 4{:&} } (9)

CymapHa TpUBAIICTh MPOCTOIB 3€pHO30MpaIbHUX KOMOaWHIB 3a TEpMiH
CITy 0.

tp(t()./l) =Enn(tc,r1) +En[n(Tnl)+ n(THZ )] (10)
t, — IPOCTHIi IIPU IIPOBEEHHI OHOr0 NPO(BiJHOBIECHHS.
CymapHi BUTpaTH Ha YCYHEHHsI BIIMOB 1 TPOBECHHS POQBiTHOBICHHS:

Cn (tw) = Z’n(tw)‘f‘En [n(Tnl)+ n(THZ )] (11)
Crpareris 3. HakonuueHe 4uciio BIIMOB 32 TEPMIH CITYXKOU:
n(t,,) = n(t,, ) +n(Tkp) (12)

N(t,,) — HAaKOIMHMYEHE YHUCIO BiIMOB A0 MEPIIOro Hpo(BiIHOBICHHS BH3HAYAIOTH 3a
aHAJIOTI€I0 3 IIUM MOKa3HUKOM y crparerii 2 (hopmymu (5), (6) 1 (7)).

.
n(T,)= n(t, ){n @(t—J } (13)
Kp

CymapHi mpocToi 3epHO30UpaIbHUX KOMOAHIB 3a TEPMiH CITY>KOU:

tn (tm) = t[n(tkp )+ nkp (t(:rz )] (14)
TpuBanicTb NpoCTOiB y Mepio NpoBeACHHS TPO(PBITHOBICHHS:

t,(t,)=ten, () (15)
CymapHi BUTpaTH Ha YCYHEHHS BiIMOB 1 TPOBEICHHS IPO(DBIAHOBIICHHS:

C, () =cn(t,,)+con, (t.,) (16)

[Ipu omiHI KOXKHOT CTpaTerii BUXiIHI TapaMeTpH MiICYMOBYIOTh 110 BiIMOBam
I1 1 III rpym 3HauymIOCTI.

VIK 631.2.81

NON-RIGID METHOD OF FOLLOWING IN POLYTOPE MODEL
FOR SOLUTION OF IMAGE RECONSTRUCTION IN VIDEO ENDOSCOPY

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

The General scheme of the distortion correction based on the SKE model also
involves the use of a recursive correction and IIR filters. This section describes the
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procedure for creating and identifying IIR filter, as well as the following
implementation in the framework of hybrid systems based on GPUs.

The implementation of corrective IIR filters on the GPU, it seems appropriate
to improve performance processing large images in remote sensing systems and video
processing in real time. Questions of increase of efficiency of signal processing using
one-dimensional IR filters due to parallelization has been well studied. Parallel
implementation of two dimensional IIR filters is a special case of the model of nested
loops. This task is usually solved using the so-called model of the polyhedron
(Polytope Model). In the General case, the approach to the parallelization of nested
loops is based on the method of hyperplanes of Lemport and models for
parallelization of recursive equations.

This section describes the implementation of 2D IIR-filter on the GPU based
on the modified models of polyhedra.

» The proposed structure of the IIR filter, which is maximally adapted for a
GPU implementation. The proposed structure involves the decomposition of IR filter
for a four-quadrant filter. This approach allows us to ensure physical realizability.
Each quadrant of the filter is divided into FIR and IIR elements.

» CAL-component is calculated according to the scheme of parallel reduction,
IR component of filter following, is a system of affine recurrence equations. In the
present work it is shown that IR component can be converted to a system of uniform
recurrence equations. The obtained system is constructed dependency graph
temporarily, e planning and placement of computational elements, allowing to build
an efficient parallel algorithm taking into account the specifics of the GPU
architecture.

* When parallelizing recursive algorithms for the GPU using the model of
polyhedra, there is a series running CUDA-cores CPU. Thus, the original structure of
nested loops is converted into a flat cycle run kernels on the GPU. In this paper we
propose a modification of the algorithm of allocation of computational elements in
the model polyhedra, which allows to implement recursive processing within a single
CUDA kernel. It is shown that this approach is more efficient for GPU
implementation of 2D IIR-filter.

Consider the task of building and identification of IIR filter for solving
problems of distortion correction. The typical situation of a priori uncertainty models
of distortion and interference. While classical approaches based on statistical decision
theory, do not always provide the required quality. In this situation, apply an adaptive
scheme of determining filter parameters for each specific image. In particular, it is
known based on the known method of determining resolving power, the technology
of identification of parameters of filters on small test pieces. In this technology,
"undistorted" image fragment is generated using a priori information about the
geometrical shape of the registered objects (often on the border of the illuminated
roof of the building and the shadows cast by them).

When identifying the filter parameters on small fragments of the application of
para - metric class of filters with finite impulse response (FIR-filters) is usually
impossible. This is due to the fact that the reference region FIR filter, especially in
case of considerable distortion, is comparable or even exceeds the dimensions of the

43



3bipnux mes donosideis V-i Minapoonoi naykoeoi Kongepenuii

test pieces. In this respect, is more appropriate parametric family of filters with
infinite impulse response (1IR filters). However, their use causes another problem.
The resulting identification of IIR filter may be unstable. Image processing in such a
filter in the best case leads to the appearance of artifacts in the form of duplication,
changes in brightness etc.

In this paper we consider the technology of the conditional parametric
identification of IIR filters for the test fragments. Searched for an optimum in a given
sense, the parameters of the filter while maintaining its stability. Implemented
iterative procedure of random search using a genetic algorithm, at each step where a
check of stability conditions.

VJIK 558.3.1

APPROACH TO SOLVING THE PROBLEM OF MANAGEMENT
OF TRANSPORT SYSTEM FOR TRANSPORTING OF GRAIN HARVEST

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

As noted above a feature of the management of the transport system is the large
dimensionality of the control tasks, the complexity of the calculations, the presence
of uncertainty in the change of States of the system and merging many poorly
formalized factors, decision-making in real time. In addition, as noted in the
literature, in particular the complexity of the management task adds the need for
coordination of management solutions for individual subsystems, of which, as a rule,
consists of the whole system. In this regard, the conceptual basis for the management
of the transport network is selected situational management.

It should be noted that the specific objectives of traffic management for the
elements of the transport network in different productions and different approaches
were solved in the works of many authors. While various approaches were proposed
to construct and analyze models of networks (networks and Queuing systems,
simulation modeling, etc.). However, each work offered a solution based on using its
own original approach, with its indicators of quality parameters, flows, reflecting
only some of the parties and the particular problems that reduces the possibility of its
application as a universal method of traffic management. In addition, there was no
explicit connection between the state of the transport network characteristics of
transport streams. Of interest, this approach, which would allow to use existing
solutions, i.e. it would be quite versatile, but would be free from such shortcomings
as the limited application of the results, the high computational complexity related to
the large dimensionality of the problem and the complexity of the control algorithms.

In this regard, there is the problem of choice of approach to management,
providing solutions to the problems of control with the specified quality and with
limited time and material costs.
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The main requirements for the method of control can be formulated as follows:

- management decisions for a limited time, established technical requirements
and regulations;

- the use of low-cost, terms of implementation, algorithms, production
management;

- ability to apply the results of solving management tasks previously obtained;

- the use of available management tools.

Analysis of the known methods of control of complex objects shows that the
reduction in computation time of control actions is achieved by a combination of two
solutions:

- reduction of the state space that reduces the dimensionality of the calculation
tasks of the departments;

- reduction of calculation time through the use of innovative algorithms for
generating (computing) departments.

With all the variety of possible methods of reduction of the state space, we
highlight the main approaches:

- consolidation (aggregation) state, when a certain set of States is replaced by
the single condition;

- truncation of the state space by removing some set of States from
consideration;

- decomposition of the control object at which it is broken down into several
subsystems, the space of States each of which is smaller than the state space of the
entire facility.

The above approaches can lead naturally to a decrease in the quality of
management, but allow to solve tasks of control at specified time intervals.

Another area of reduction of time for decision-making in the management of a
complex object is the use of pre-prepared solutions which are computed for a given
set of States of the object control (situations in which there is a transport network).
Such decisions will in the future, called scenarios. Note that these scripts can be
obtained using different known solutions to the problem of management of transport
streams, depending on the capabilities of management tools and collection of
information about the state of the transportation network, defined criteria for quality
control.

A feature of the script is that it can contain a set of controls that apply at a
certain time interval of operation, thereby increasing the duration of the control step,
which allows to reduce the requirements to the speed of management decision-
making. At the same time, again, to calculate scenarios (offices) can be used known
methods of management of transport flows (the sources where they are described
listed above) that are directly in "real™ time to apply difficult.

Naturally, the use of scenarios is desirable only in a limited set of States of the
control object, since the number of States depends on the number of scenarios, both
the above proposed approach to the management of the transport network (traffic
flows) will be combined and applied together (integration and application state
management scenarios).
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YK 658.3.1

BUXIJAHI JAHI ITPU ®OPMYBAHHI MATEMATHUYHOI'O AITAPATY
KOHTPOJIIO ITAPAMETPIB TEXHIYHOI'O CTAHY
3EPHO3BUPAJIBHUX KOMBAMHIB

/. 10. Kaniniuenko
1. JI. PozoecvKuit, K.m.H., C.H.C.
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmysanus Ykpainu
irogovskii@gmail.com

JIJis migBUIICHHS TOCTOBIPHOCTI PO3Mi3HABAHHS 1 3MEHIIEHHS Yacy HaBYAHHS
MaTeMaTUYHOTO amapary IITYy4YHOI HEMpoHHOI Mepexi mnpu  (OpMyBaHHI
MaTEMaTUYHOTO  amapary  KOHTPOJK  TapaMmMeTpiB  TEXHIYHOTO  CTaHy
3epHO30MpAIbHUX KOMOAWHIB, JaHl, IO HAAXOIATh Ha BXIAHUH IIap MeEpexi,
NOBUHHI OyTH THUNH30BaHI 1 JIeKaTK B TEBHOMY Jiala3oHi, TOMY HEOOX1JTHO
BUKOHATH MAacIITa0yBaHHS HAaBYAJIBLHOTO HAOOPY JaHUX.

3a3Buyail HaBYaJIbLHUM HAOIp JaHUX MOJAETHCS HA BXITHUM IIAp Yy BUIIISAAL
OiHApHMX 3HAYEHb LIIMX 4YUCEN, Yhcea 3 IUIABAIOYOI0 KOMOKO i T. . IX po3Kup
NOBUHEH OyTH B TEBHOMY Jiama3oHl, SKWW 3aJ€XKUTh BiJl BUIY 3aCTOCOBYBAaHOI
dbyHkiii aktuBaiii. OJIHaK, YacTillle BChOTO, 10 HAIXOSITh CUTHATIU MAaOTh BEIUKUMA
PO3KH/]I 3HAYEHb Ha KO)KHOMY HEHPOHI BXIJTHOTO LIapy, 110 3HAYHO 3HUIKYE 3JaTHOCTI
KOHTPOJIIO MapaMeTpiB TEXHIYHOTO CTaHy 3€pHO30MpaIbHUX KOMOAKHIB O HABYAHHS
i anHamizy. O0JlacTh 3HAYCHb CUTMOIAHOI (YHKIIIT 3HAXOAMThCS B jianaszoni [0; 1],
TOMY BOHA € CTHUCKao4oro (puc. 1).

0 1

I
Puc. 1. MacmtabyBaHHS BHUXIJTHUX JaHMX B 00JacTh 3HA4€Hb CUTMOiIHOT

¢GyHKUIT aKkTUBAIli MAaTEeMaTUYHOIO amnapary KOHTPOIIO IMapaMeTpiB TEXHIYHOTO
CTaHy 3epHO30UpaIbHUX KOMOAIHIB.

Hamu mnpexacraBieHa OJ0K-cXxeMa alrOpuTMy HOPMYBAHHS BHUXIJHUX JTaHUX
Opy HaBYaHHI MAaTEMaTUYHOTO anapary KOHTPOJIIO MApaMETPiB TEXHIYHOIO CTaHy
3epHO30MpaTbHIX KOMOAWHIB 3 CUTMOIJIOI0 B IKOCT1 aKTUBAIIMHOT (PYHKITI:
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Kpox 1. BBenenHs BXiTHUX JaHUX.

Kpok 2. Bu3HadyeHHs1 BUX1THOT'O IHTEpBaIy JaHUX.

Kpoxk 3. Jliniiine HopmyBanHs B intepBai [0..1] Fo T Nimin

xi,ma.x - xi.mm

Kpox 4. HopmoBaHHS maHWX aJrOpUTMOM 3BOPOTHOTO IOIIMPEHHS
TTIOMUJIKH.

Kpok 5. O6epHeHe nepeHopMyBaHHs JaHUX y BUXITHUM 1HTEpBAJ.

Kpox 6. BuBeneHnns nanux.

VY mporeci poOOTH MPEACTABICHOTO AJITOPUTMY MacCIITaOyBaHHS BHXITHUX
JTaHuX, Tepefadya Ha (YHKIIIO aKTUBAIli 31HCHIOETHCS B ONTHUMAaJIbHOMY BHUTJISIIL.
JlaHuii anropuT™M € yHIBepCaJbHUM, TOMY IpPH HOT0 3acTOCyBaHHI i (QYHKIIi
aKTHBallli BIJAMIHHOIO BIJI CHUTMOIJHOIO, Ha KpoIll 3 3MIHIOETbCS IHTEpPBAI
MaciTabyBaHHS 1, MOXKJIMBO, TUIT HOPMYBaHHSI.

JliniiHa HoOpMaJi3aiisi BHUKOPUCTOBYETHCS TMPU IUIUIBHOMY 3allOBHEHHI
IHTEepBaIy 3MIHHOI X1 3HAYEHHSMH, OCKUIBKM OpIEHTOBaHAa Ha TPaHUYHI 3HAYEHHS
(Xmin, Xmax)-

[lonepenusa oOpoOka NaHUWX € Ba)XJMBUM €TalloM IpH MOOYZOBI Mojeieit
IITYYHUX HEUPOHHUX MEPEX, OCKUIbKH, HANpPUKIAA, HEBIPHO BHUOpaHMWIl [1ana3oH
MaciTaOyBaHHSI BUXIJHUX JAHUX B 00JacTh 3HaueHb (DYHKIIli akTHBAllli B 3HAYHII
MIpl BIUIMHE Ha 3JaTHICTb MAaTeMaTUYHOI'O arapaTy KOHTPOJIIO IapameTpiB
TEXHIYHOTO CTaHy 3€pHO30MpPAIbHUX KOMOAWHIB J0 y3arajllbHEHHS IICIsS HaBYaHHS
(HampuKIIaJ, 3/IaTHICTh BUSABIATH MOEIHAHHS Ae(EKTIB, AKUX HE OyJ0 B HaBUAJIbHIN
BUOIPII).

YK 631.3.004

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
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modulation) carries information related to frequency changes and not amplitude, so
the amplitude change can be eliminated at the receiver using the "limiter". The limiter
Is designed to align the amplitude of the FM-signup, keeps constant the amplitude of
the FM signal and reduces all AM components.

Increased noise immunity of the FM-channels of communication often acts as
the deciding factor. In this frequency division multiplexing is widely used to "seal",
that is, the connection of one phone line for multiple subscribers with the
preservation of frequency standards in each channel (400-4000 Hz). However, for the
organization of the system of remote diagnostics of animals such an approach is
fundamentally impossible. From the above it is known that unlike the human voice,
which has a wide range of several kilohertz, most of the physiological parameters of
animals is prenisolone plot of the energy spectrum. To communicate this range of
frequencies does not matter. For the diagnosis of animals, on the contrary, it is
necessary to transmit a narrower range of frequencies and at a much lower frequency
portion of the spectrum. Therefore, the bandwidth of telephone channel filters must
be divided into several strips which are discharged through separate channels. To
minimize mutual influence of channels, filters, emit signals of individual channels of
transmission and reception must have a sufficiently large attenuation in the frequency
bands that are occupied by other channels. The advantage of the system with
frequency division is that there are various modes of operation. Separate channels can
run independently from each other or team up for more broadband information
channel. You must calculate the possibilities when using the FM radio channels of
cellular communication for remote diagnostics of animals.

According to DSTU telephone network has a bandwidth G - 400 - 4000 Hz.
When using the specific the world Cup compacted telephone channel that is dividing
the bandwidth into a number of frequency bands RK width of 400 Hz, will receive at
least 8 information channels. Taking theoretical guidance regarding the exclusion of
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.
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KOMIT'IOTEPHA ITPOT'PAMA JJIS1 BUBHAYEHHSA HAITPYKXEHOI'O
CTAHY IPYHTY

C. M. Kyxapeuw, 0.m.H., 0ouenm
B. P. bineubkuit, K.m.H., 0ouenm
AKumomupcokuii HAYIOHATLHUU A2POEKOI0IUHUU YHIgepcumem

Ha monsix mmpoko BUKOPHUCTOBYIOTHCS BaKKl MAIIMHHO-TPAKTOPHI arperatu
(MTA). Bukopucranas skux 3a0e3nedye 3HHKEHHS €HEProBUTPAT Ta CKOPOYEHHS
Butpar mpami. [lpore mixm giero komicHux pyuriiB MTA y TpyHTI BHHHKA€e
HANPY)KCHWI CTaH, SKUN 3aJeKUTh BiJ BEIMYMHU 1 PO3MOMAUICHHS 30BHIIITHBOTO
HaBaHTA)XEHHS Ta BUKIUKAaEe naedopmamiro 1 SK HACAIAOK MEpeyUIUIbHEHHS
IPYHTOBOrO cepeaoBuia. llepeymiibHeHHS IPYHTY HPU3BOJAUTH JO 3HUKECHHS
BPOXANHOCTI CUIBCHKOTOCIONAPCHKUX KYJbTYP, PYHHYBaHHS HOTo CTPYKTypU Ta
IHIIMX HeraTMBHMX HacaiakiB [1, 2, 3, 4, 5]. Tomy, 3acrocoByBanHs Baxkux MTA
BUMAarae BCTAaHOBJICHHS KOJIICHUX PYULIIiB ONTUMAJIbHUX KOHCTPYKIIMHUX TapaMeTpiB
3 TOUKH 30pY 3MEHILEHHS NepeyllJIbHEHHS Ta pyHHYBaHHs POJIOUYOTO 1Iapy IPYHTY.

[Tonmepenni  MOCHIPKEHHS  KOHTaKTy pyWIiiB 3 IPYHTOM  IOKa3ajH,
3HAXOJ[KEHHsI HAMPY>KEHOTO CTaHy B IPYHTI € IOCUTh CKJIATHUM 3aBJIaHHs, 3aJIC)KUTh
HE JIMILIE BIJl HABAHTAXEHb, 1110 JIFOTh HA KOJICHUM PYIIINA, a i BiJ IIBUIKOCTI PyXY
MTA Ta napameTpiB MHEBMATHYHOI mKHH [6, 7]. BaxmBy poiib Bifirpae i KOB3aHHS
e [8]. B Takux MOCIHiIKEHHSIX IPYHT PO3TIISIAETHCS K MPYKHUH HECKIHUCHHUH
MacuB, 10 OOMEXEHHWH OJHI€I0 TIOPU3OHTAIBHOI IuomuHoKw [6, 9]. IpyHnrose
CEPEIIOBHILIC PO3TIIAAETHCSA K O HOpiaHE Ta i30TponHe [7, 10, 11]. IIpote oTpumani
B BHIIIETICPEPAXOBAHNX BHMAJKaX JOCIIDKCHHS € CKJIQJHUMHU Ta HE B MOBHIM Mipi
BIJOOpa)kaloTh HANpPYKEHUW CTaH IPYHTOBOTO CEpEAOBUIIA Ta HE J03BOJISIOTH
BU3HAYMUTH PaIllOHAIBbHI MapaMeTPH KOJICHOTO PYIIIisl.

JI51s po3paxyHKy HaIpy»KeHOro CTaHy IPYHTOBOTO CEPEOBUILA 1 3HAXOKEHHS
paIioHAIbHUX TIapaMeTpiB Pyl HEOOXiTHO BHUKOHATH PO3B’SI30K 3BOPOTHOI
KOHTAKTHOI 3aj1a4i, TPX YMOBI1 PIBHOMIPHOTO PO3MOIICHHS KOHTAKTHUX HAMPYKEHb
Ta OTPUMATU pO3MOJICHHS IIOJIIB HANpyXeHb B  MPYKHO-TUIACTUYHOMY
HaIIBIPOCTOPI.

Buxonsun 13 moctaBiaeHOi 3ajadl HaMu Oyj0 po3poOJIEHO Mporpamy, o
J03BOJISIE TIPOBOJUTH JIOCHIIPKEHHS TOJIIB HAaIpy>KeHb Ta Jedopmaliiii B MOJENsAX
BEPTUKAJILHUX TMEpepi3iB I'PYHTOBOTIO HAMIBIPOCTOPY, MPU HABAHTAXKEHHI TIPYHTY
CTaTUCTUYHMMM CWJIAMH JABOX JedopmaTopiB, BIACTaHb MNOMDK SKHUMH MOXE
3MIHIOBATHCh.

B  pe3ynabTari  3acTOCOBYBaHHS  NIpOrpaMHd  MOXXHA  OJIEpKaTh  SIK
XapaKTEPUCTUKU PO3MOJAUTY TIOJIB HANpPyXeHb Ta naedopMmallii Tak 1 YHCIIOBI
MOKAa3HUKWA BEJIMYMHU HANPY>KeHb Ta JaedopMariiii B OKpPeMHX, 3a3Jajerilib
BU3HAYEHUX TOYKAX MOJIENI IPYHTY Ha 3aJJaHUX JIHISIX CKaHyBaHHSI.

XapakTep HamnpyXeHO-1e(OPMOBAHOTO CTaHy IPYHTYy I[E€BHOIO MIpOIO
3aJIeKUTh BiJT BIZICTaHI TIOMIXK CYMIKHUMH IMOBEpXHIMH Aeopmaropis (puc. 1).
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Hin= & CunA MOMOBHIG HAMPYT Hin= & ik NONDESVEE HANPUD

S () 035
Smads 52
Smands (050
Smaells () 054
Cma= 070

a) 0)
Puc. 1. Entopa HanpykeHb B IPYHTOBOMY CEpPEIOBHILI M1 PYLIIsIMU TpaKTopa
arperaToBaHoOro 13 MOCIBHUM KOMILJIEKCOM: a — 3aiH1 pylIii, O — nepeaHi pyuii.

[IporonoBaHa mnporpama J03BOJISIE BUKOHATU KOMIT FOTEPHE MOJICTIOBAHHS
BIUTUBY IIMPUHU KOJIICHUX pyiniiB MTA Ha Hanpy>KeHHs, sIKl BAHUKAIOTh B IPYHTI Ta
mia10paTH iX pamioHanbHI MapaMeTpH.

BucHoBku

1. CTBOpEeHO KOMII'FOTEPHY MO/JIENb, 110 Bi3yalli3y€e HANPY>KEHUH CTaHy IPYHTY
MpU B3aEMOJII 13 MApor0 KOJICHUX pyliiB. BukopuctanHs Mojenl 03BOJSE
OTPUMATH palllOHAJIbHI KOHCTPYKUIMHO-EKCIUTyaTalliiHi MapaMeTpy IINH KOJICHUX
PYILLIIB 13 3HMXKEHOIO YUIUIHHIOIOUOIO JIE€I0.

2. 3ampomoHOBaHA KOMIT'IOTEpHA MOJIEIh € YHIBEPCATBbHOI 1 J03BOJISE
BUKOHYBATH MOJIEIIOBAHHS KOJIICHUX PYUIIiB PI3HOTO THUIIOPO3MIPY JIsI MAIIMHHO-
TPAKTOPHUX arperaTiB B Pi3HIN KOMIUIEKTAIli.
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