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QOPEKTWMWBHBIE TEXHONOIMmMm ANnA NMNPENOLABARUMPARPAHABEXMAT MK N

BY3AX
Babkina A. A.
senior lecturerOf the Ural GAU
Andryushechkina N. A.
senior lecturerOf the Ural GAU
EFFECTIVE TECHNOLOGIES FOR TEACHING MATHEMATICS IN AG -RAR UNIVERSITIES
O dzdzs s Oydw
Ocobennocmb edepanvbHblx 20Cy0apcmeeHHbIX 00PaA306AMeNbHbIX CIMAHOAPMO8 8blCe20 00PA306aAHUSL -
UX 0essmerbHOCMHbIL XapaxKmep, KOmopbvlil cmasum 2nasHou 3adavel passumue auunocmu cmyoenma. Cospe-
MEHHOoe 06pa306aHue omkKasvleaenics om mpaduuuowoeo I’IPEGCMLZSJZEHU}Z pesyibmamoes 06yll€Hu}Z 6 suode 3Ha-
HUL, YMeHUll U HA8bIKo8. B dannoii cmamve paccmompenwvt gonpocvl obyuenus mamemamuxu ¢ OI'HOY BO
Ypanvckuiit T'AY ¢ npumenenuem sgpgpexmusnvix mexuonoeuil. Ilpugooumesa ananuz 0CHOBHbIX MEXHOAO2UU, UC-
nO]ZbS’yeMblﬁ 8 npenodaeaﬂuu mamemamuKku.
Abstract
The peculiarity of federal state educational standards of higher education is their activity-oriented nature,
which makes the development of the student's personality the main task. Modern education is rejecting the tradi-
tional presentation of learning outcomes in the form of knowledge, skills and abilities. This article discusses the
issues of teaching mathematics at the Ural State Agrarian University using effective technologies. The analysis of

the main technologies used in teaching mathematics is given.

s dz¢ YJj o' Jwmalptimexddipdexmusnvie mexnono2uu, Memoowl, 6aiL, MAmemMamu4eckuil OUKManm.
Keyword:mathematics, effective technologies, methods, score, mathematical dictation.

OmHUM W3 HaNpaBJICHUH aKTHBH3AIHUA O0YICHUSI
SBIISICTCS HE YBEJIIMYCHHE O0beMa IepelaBacMOd HH-
(dhopManuy, He YCWJICHHE W YBEJIHYCHHE YHCIa KOH-
TPOJIBHBIX MEPOIIPHUATHI, a CO3JaHNe AUTAKTHICCKIX
Y TICUXOJIOTHYECKUX YCIOBUH JJIs1 00YUECHHMS, BKITFOUE-
HUSl B HETO YUCHHKA HAa YPOBHE MHTEJUIEKTYaJIbHOU U
JUYHOCTHON akTUBHOCTU. OHO MpeanonaraeT UCoilb-
30BaHME TAKOW CHUCTEMBI METOJOB, KOTOpas HaIpaB-
JIeHa He Ha M3JI0’KeHHE TperojaBaTeieM rOTOBBIX 3Ha-
HUH, UX 3aTIOMUHAHVE U BOCIIPOU3BEICHUE, a HA CaMO-
CTOSATENFHOE OBJa/ICHIE 3HAHUSIMH U YMCHHUSAMU.

[NoBrIIeHUE KaYecTBa MATEMATHYECKOTO 00pa3o-
BaHUs CTY/ICHTOB arpapHBIX BY30B SBISCTCS OJHOW W3
HanboJliee aKTyalbHBIX MpoOiieM. B HacTosmiee Bpems
00yJaroIuics ¢ OrPOMHBIM TPYIOM CTABUT LIEJIH U Jie-
JaeT BBIBOJBI, CHHTE3HPYET MATEpUAT U COCIUHSICT
CJIOXHBIE CTPYKTYpPHI, 00001I1aeT 3HaHMsI, a TeM OoJiee
HAXOJHT B3aMMOCBSI3U B HUX.

OcobenHoctr 3 (HEKTUBHBIX METOJIOB O0yUYESHHUS
MaTeMaTHKE COCTOST B TOM, YTO B IX OCHOBE 3aJI0KEHO
moOykKJIeHue K MPAKTHUECKON W MBICIUTEIHHON Jiesi-
TENBHOCTH, 0€3 KOTOPOW He OYAET ABIKCHHUS BIIEpE B
OBJIQ/ICHUY 3HAHUSMH.

Xopoiue pe3yabTaThl JaeT UCIOIb30BaHUE TUD-
(hepeHIPOBAHHOTO MOX0/1a PHU O0yYCHUH MaTeMa-
TUKHU B arpapHBIX By3aX. 3/1€Ch MOXHO OTMETHTh 00s1-
3aTeNIbHOE 03HAKOMJICHHE OOYYaroIUXCs C Pe3yibTa-
TaM{ HX JesTellbHOCTH. OOydJaromuecs ¢ HHTEPECOM

CIIEAST 3a PEUTHHIOM WX YCIEBAEMOCTH IO IHCIH-
wHe. [Ipudem, Mpu MOATOTOBKE K MPAKTUIECCKAM U
CEMHHAPCKHUM 3aHATHUAM IIKajla U KPUTCPUH pEeHTHHTA
MOTYT MEHATHCS B TeUeHUE ceMecTpa. CHadama — 3To
YpOBEHb YCIIEBAEMOCTH IO JUCIUIUIMHE, 3aTeM —
OaJJIbl TUArHOCTHYECKUX PabOT, lajiee — MOpoT YCIel-
HOCTH U €T0 MPEBBIIICHHUE.

JIoCTIXEHUIO TTOJI0XKUTENBHBIX PE3yIbTaTOB 00Y-
4YeHHs He JoCTaTOouHa pabora Ha 3aHsTusx. [IpoBene-
HHE WHAWBUIYAIbHBIX KOHCYJIbTAMH M TPYIIOBBIX
JIOTIOJTHUTENBHBIX 3aHATUH 10 JUCHUIUINHE MPUBOIUAT
K JUKBUJAIUHN MPOOEIOB B 3HAHUSAX 00ydYaroIIUXCs U
MTOBBIIICHUIO KayecTBa OOYYCHUsI MaTEMAaTHKE B BY3e.
Takue 3aHITHSA JOJDKHBI HOCUTH PETYIISPHBIA U 00513a-
TEJNIHBIA XapakTep. 3ajada Iegarora —crocoOCTBO-
BaTh yJJOBJIETBOPEHHIO NOTPEOHOCTEH 1 3aIIpOCOB CTY-
JICHTOB, MPOSIBIISIFONIUX UHTEPEC K AUCIUILIHHE.

[Toatomy Ha kadenpe marematuku u UT ®I'BOY
BO VYpansckuit [AY pa3paborans! 3ppeKTHBHBIE TIe-
JIaTOTMYECKNE TEXHOJOTHH, KOTOpPhIE HAmpaBleHbl Ha
JIOCTHKEHUE JaHHOM 1enu. BoJIbIIMHCTBO U3 HUX CTpe-
MUTBCS TPUOTU3UTh 00ydYCHHE K JIMYHOCTH 00ydaro-
erocsl.

Tak, npu U3y4eHUN HOBOI'O MaTepHala, CHIbHBIM
00yJaroImuMcsl peKOMEHIYIO JTOTIONHUTEIBHYIO JIHTE-
paTypy mo Teme, IJis JOMAIIHEr0 CaMOCTOSTEILHOIO
U3YYCHHUS C TOCICAYIOIMM OOBSICHEHHEM BCEM
OCTaJILHBIM. DTO MOXKET OBITh KaK TCOPETHUECKUN Ma-
TEepHUAI (861600 GOpMmyI, 00KAZAMENTbCMBO MeopeM,
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peutenue npumepos u 3a0ai NOSbIULEHHOU CLOICHO-
cmu). [omawnee 3a0anue TaKuM OOyYaroMIMMCS aa-
ercsi Oosiee CIIOKHOE WIIM TBOPYECKOTO XapakrTepa.
[pu s3akpennenuu Ho6o2o mamepuana cuibHbBIE 00yda-
IOIIMECs IPUBJIEKAIOTCS K TPOBEPKE 3aAaHUN Y IPYTHX
CTYZIEHTOB, OHHU 4acTo paborarot ¢ onepexxennem. Ca-
MOCTOSITENIbHBIE U 3a4€THBIE pabOoThI Yale BCEero pac-
CUNTaHBl Ha MpU YPOBHS CIOKHOCTH, @ KOHTPOJIGHBIE
paboTHI coepkaT ooA3amenvHvle 3a0anus 1 OONOIHU-
menvHble.

[IpuBenem ¢parmeHT 3aHsATHA 10 Teme «lIpoms-
BOJHAS.

ITocnte ycTHO# paboThI (TpOU3BOIHAS, €€ oTpee-
JICHUE, TeOMETPUYECKUI U (U3HMYECKUH CMBICI), pe-
IIMIKA YCTHO OJMH IPHUMeEp, IHChbMEHHO IpUMep, 00-
paTHBINA peum€HHOM yCTHO. 3aTeM CTyAEHTaM Ipejia-
raeTcs BBIIOJIHUTD YCTHBIH MaTeMaTHYECKUI TUKTAHT.
Bormpocsl BKIIOYaIOTCs T€, KOTOPBIE €I Ha 3aHATHAX
HE MOBTOPSIIMCH. KapTOUYKK € TEKCTOM y Ka)JO0ro CTy-
JieHTa (MM BEIBOAATCS Ha 3KPaH).

DKpaH HE NPOCTO 0TOOPaXkaeT TO, YTO MPOUCXO-
JUT Ha KOMIBIOTEPE, a TMO3BOJISAET YIPABIATH IPOIIEC-
COM IMIpe3eHTalnu (JIBYCTOpPOHHEE JBIKeHHE!), BHO-
CHUTh TIONIPAaBKH M KOPPEKTUBHI, JEJaTh LBETOM IO-
METKH M KOMMEHTAapHH, COXPaHATh MaTepHallbl ypoKa
JUISL TAJTbHEHILIETr0 UCTIONb30BaHUS ¥ PEJaKTUPOBAHUSL.

[Tpu sToM mpenonaBartesib HE NPUBS3BIBACTCS K
CBOEMY KOMIIBIOTEPY U HE TepsieT BU3YyalbHOI'O KOH-
TaKTa ¢ rpynnoi. bnarogaps HarJIssqHOCTU U UHTEPaK-
THUBHOCTH, T'PYIINa BOBJIEKAETCS B aKTHBHYIO paboty. Y
00y4aloIInXCsl 3aMETHO TMOBBINIAETCS MHTEPEC K 3aHs-
THIO. Y 00ydarommxcs 000CTpsIeTCsl BOCIIPUSTHE, I10-
BBIIIAETCS KOHLEHTPALHS BHUMAHUS, yIy4qIIaeTcs Mo-
HUMaHME ¥ 3alIOMMHaHNE MaTepHaa.

Bor TEKCT 3TOTO JIMKTaHTA!
Ecmn dynkius f(X) nmeer npousBOAHYIO B TOYKE Xo,
TO...

IMycts y = f(X); u = g(X), mpudem obnacTs 3HaUe-
HUH QyHKIMH U BXOAUT B 0011aCTh onpe/iesieHns QyHK-
nuu f.Torma...

f'(x)

()

@DyHKIUS HAa3BIBACTCS ITOKA3ATENBHOM, €CIIH. ..

Hubdepennuanom dpyakuuu f(X) B TOUKe X HA3bI-
BaeTcs. ..

WHTtepec K npeMeTy HaYMHAETCSI ¢ UHTEPECHOTO
HEeTPaJMIUOHHOTO 3aHITHSI. DTO TaKHe 3aHSTHs, KaK:
JIeJIOBasi Urpa, ypOK — BUKTOPHHA, CMOTP 3HAHHH, Ma-
TeMaTH4YeCKasi urpa.

OtHolreHne Ha3bIBaeTCs. ..

3amedeHo, 4To 00ydaromuecs: MpOsBISIOT 00JIb-
1I0H MHTEpEC K TeME, KOTAa P OOBICHEHHH HOBOTO
MaTepuala IpUMEHSI0TCA pe3eHTauy. [laxke maccus-
HBIE yJalllecs C OTPOMHBIM JKETaHUEM BKIIIOYAIOTCS B
paborty.

B naHHO# cTaThe HEBO3MOXKHO OMMCATh BCE TEX-
HOJIOTHH, JIEMEHTBl KOTOPBIX HCIOJB3YIOTCA Ha Ka-
¢denpe matematuku u UT ®I'BOY BO Vpanbckuit
T'AY. BolmienepeuncneHHbIMU CIMCOK HE 3aKaH4YMBa-
ercs.

Hcmonp3oBanne 00pa3oBaTENbHBIX TEXHOJOTHIH
MIPUBOJUT K TOMY, YTO HET «IIA0JIOHHBIX)» YPOKOB, yBE-
JTMYUBAeTCAd MHAMBHAyanusanus u auddepeHnnanus
00y4eHUs, 3aHATHS CTAHOBSTCS OoJiee HATJLIIHBIMU U
WHTEPECHBIMH, PAllOHAJIBbHO OpraHu3yeTcs ydeOHas
JesTeIbHOCTh. Bee 3TO MaéT MosoKUTEIbHBIE Pe3yib-
TaThl: ITPOMCXOAWUT TOATOTOBKAa OOy4aroUmmMxcs K
JKM3HU B YCIIOBHSIX COBPEMEHHOI0 OOIlecTBa, CO37a-
JOTCS YCJIOBUS AJISI CaMOpeaNn3aliyl JIUIHOCTH, TTIOBBI-
I1aeTcss MOTHBAIMs y4eOHOH MESATENbHOCTH, PacTET
HHTEPEC CTYICHTOB K MaTeMaTHKE U yPOBCHb KauecTBa
3HAHUH.
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B pobomi oocnioxcyemocs enue eauxux deghpopmayiu (npubausno 0o 15%,), Axi eunukarome 3 nAACMUYHOL
Odeghopmayii mapmencumy, Ha MeXaniuHy N08ediHKY ncesdo-npyicuo-niacmuynozo NiTi cnnasy. 3adaua poszens-
0aemuvcs 8 2e0MempUYHO HeliHiliHill nocmanosyi. Excnepumenmanvui pesynomamu noxazyromo, wo 3i 30i1buieH-
HAM naacmuynol depopmayii 3anuukosi 30inbuents depopmayii i pazosi Kpusi depopmayii HanpyiceHHs nepe-

MBOPEHHsL 810 MapMeHcumy 00 ayCmeHimy cmaioms OLbul Kpymumu i MEHW 04e8UOHUMU.
B pobomi npononyemvca ananimuuno-yucioguti nioxio 0 onucanHs diazpamu mamepiany npu po3eanma-
JHCEHHT NOYUHAIOYU 3 O0BIILHOI MOYKU AKMUBHOT OinanKU. ANpoKcumMayisn Kpugoi Ha ionoGioHux OiAHKAX Oiacpam

PeanizyemupCsi 3a O0NOMO2010 HANPYHCEHO20 CILALHY.
Abstract.

The paper investigates influence of large deformations (up to about 15%) arising from the plastic deformation
of martensite on mechanical behavior of pseudo-elastic-plastic NiTi alloy. The problem is considered in a geo-

metrically nonlinear formulation.

Experimental results show that with increasing plastic deformation, the residual deformation increases and
the phase deformation curves of the conversion stress from martensite to austenite become steeper and less obvi-

ous.

The paper proposes an analytical-numerical approach to describe diagram of material during unloading
starting from an arbitrary point of the active site. The approximation of the curve on the corresponding sections

of the diagrams is realized by means of a stressed spline.
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The work is devoted to the study of structural ele-
ments made of functionally inhomogeneous materials
at large deformations. Functionally inhomogeneous
materials or intellectual materials are widely used in
science and technology. One of the representatives of
this class of materials are materials with shape memory
or materials with the property of pseudo-elastic-plastic-
ity. Their physical or mechanical properties are very
different from the behavior of conventional structural,
heat-resistant or tool materials. Mechanical behavior
largely depends on external conditions (temperature,
pressure) and the history of their change.

Materials with shape memory (MPF) are able to
accumulate deformation at low temperatures under
load, and after heating to fully or partially restore it.
Such materials include primarily alloys in which re-

verse martensitic transformations develop under ther-
mal or mechanical action. These alloys can be the basis
of composite materials, to a greater or lesser extent ca-
pable of restoring shape.

A similar phenomenon of shape change is ob-
served in polymeric materials. However, the nature of
deformation in them and the conditions of its creation
and implementation are significantly different from al-
loys with shape memory.

The main mechanism in these processes is the in-
verse martensitic transformation between the phases of
the solid, which can occur with a relatively small
change in temperature. This conversion can be caused
by a change in temperature or a change in voltage.

Materials that have the properties of shape
memory, pseudo-elasticity and pseudo-elastic-plastic-
ity usually include the following: NiTi AgCd, AuCd,



https://doi.org/10.24412/2520-6990-2021-592-4-5

«Colloquium - journal

» #5(92), 2021 / PHYSICS AND MATHEMATICS 7

CuAlINi, CuSn, Cuzn, FePt, MnCu, FeMnSi, CoNiAl,
CoNiGa, NiPe , NiTiNb, NiMnGa.

Investigation of the influence of large defor-
mations (up to about 15%), which arise from plastic de-
formation of martensite, on the mechanical behavior of
pseudo-elastic-plastic NiTi alloy. The schematic dia-
gram of the material before and after the phase trans-
formation is shown in Figure 1. Note that in [1] the be-
havior of pseudo-elastic-plastic material at defor-
mations up to 6% was studied. In this case, residual
deformations during unloading were absent. The corre-
sponding problems of thermomechanics for shape
memory alloys were considered in a geometrically lin-
ear formulation.

In [4], the issue of modeling pseudo-elastic-plastic
bodies with deformations up to 6% using geometric
nonlinearity was investigated.

Experimental results show that with increasing
plastic deformation, the residual deformation increases
and the phase deformation curves of the transformation
stress from martensite to austenite become steeper and
less obvious [2].

Analytical-numerical approach to describe the di-
agram of the material during unloading starting from an
arbitrary point of the active site. The experimental re-
sults shown in Figure 2 were used as a basis. The curve
was approximated in the corresponding section by
means of a stressed spline [3].
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Fig. 1. Schematic diagram of the material before and after the phase transformation.
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Fig. 2. Macroscopic diagram of the material in the active area and during unloading from a given point

Conclusions.The influence of large deformations
(up to about 15%) arising from plastic deformation of
martensite on the mechanical behavior of pseudo-elas-
tic-plastic NiTi alloy is studied in this work. A sche-
matic diagram of the material before and after the phase
transformation is constructed.

Similar problems were solved in a geometrically
linear formulation with deformations up to 6%. Exper-
imental results show that with increasing plastic defor-
mation, the residual deformation increases and the

phase strain curves of the conversion stress from mar-
tensite to austenite become steeper and less obvious.
The paper proposes an analytical-numerical ap-
proach to describe the diagram of the material during
unloading starting from an arbitrary point of the active
site. The experimental results shown in Figure 2 and the
approximation of the curve in the corresponding sec-
tion by means of a stressed spline were used as a basis

3].
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IMPROVEMENT OF BURIED PIXEL AVALANCHE PHOTODETECTORS

Abstract

The paper presents the results of a study of the latest MAPD-3NM photodiodes based on silicon with a deeply
buried pixel structure. The working parameters of the developed photodiode were determined. The results were
compared with the parameters of previously manufactured samples. It was found that this structure has a high
photon detection efficiency and internal avalanche amplification at a lower operating voltage.

Keywords SiPM; MAPD; silicon photomultiplier; avalanche photodiode; buried pixel.

Introduction

Rapid progress in the physics and technology of
semiconductors in the last century led to the creation of
solid-state analogs of almost all vacuum devices, ex-
cept for photomultiplier tubes (PMTSs). Although, after
the discovery in the early 50s of the last century of the
effect of increasing the photocurrent in silicon and ger-
manium avalanche photodiodes and the creation of the
basic theory of impact ionization in semiconductors,
certain prospects appeared, but the creation of adequate
solid-state analogs of PMTSs required many years of re-
search. The avalanche photodiodes (APDs) known at
that time were significantly inferior to PMTs in such
basic parameters as the gain, the size of the working
area, and the threshold sensitivity. In the 90s, Silicon
Photoelectron Multipliers (SiPM) [1] detectors were
developed and are now widely used, capable of regis-
tering single photons at room temperature. SiPM detec-
tors operate in a mode above the breakdown voltage (or
in the Geiger mode) and have a wide range of photore-
sponse linearity in terms of the number of photons per
pulse. Depending on the manufacturer, SiPMs are also

called Micro Pixel Avalanche Photodiodes (MAPD) or
Micro Pixel Photon Counters (MPPC). At present,
SiPM detectors in their main parameters, such as the
efficiency of photon detection, gain, region of linearity
of the photoresponse, and working area, significantly
exceed SPAD and VLPC detectors. Therefore, the
SiPM detector is considered the most adequate solid-
state analog of the PMT [2-4]. During the past decade,
mass production of SiPM detectors has been achieved.
So far, the main consumers of SiPM detectors are large-
scale projects in high-energy physics carried out in
leading scientific centers of the world [5], including the
NICA project (Dubna, Russia). Tests are being carried
out with the aim of mass application of SiPM detectors
in medical tomographs [6] of a new generation and in
the automotive industry. You can notice the fact that the
structures and designs of SiPM are constantly being
modernized, thereby improving their operating param-
eters. It is required to carry out research on the param-
eters of new silicon photodiodes, and also to conduct an
analytical study with other analogs.
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Structure

The design of the structure of an avalanche photo-
diode with a buried arrangement of pixels is shown in
Fig. 1. It is a silicon substrate with n-type conductivity,
on the surface of which two epitaxial layers of p-type
conductivity are grown. The resistivity of epitaxial lay-
ers is usually chosen in the range 5-10 Ohm ¢ cm. The

thickness of the epitaxial layers is chosen by 4 um each.
Between the epitaxial layers, a matrix of highly doped
n + -type regions is formed with a step of 5 to 15 pum,
depending on the specific design. This provides an in-
crease in the pixel density up to 40,000 pixels / mm?,
with a 100% sensitive area of the device [7]. The man-
ufacturing technology of the MAPD is described in [8].

é-ﬁ 1

Figure: 1. Cross-section of avalanche photodiodes with deeply hidden pixels: 1- registered photons, 2 - highly

doped p + - layer to provide contact to the epitaxial layer, 3 - second epitaxial p-type layer, 4 - potential wells

(pixels) from n + -regions, 5 -first p-type epitaxial layer, 6 - highly doped n + -layer to limit the depletion re-
gion, 7 - n-type silicon substrate.

One of the advantages of this that in this structure
it can achieve a much higher pixel density than in the
SiPMs with surface pixels arrangement. This is due to
the fact that the buried pixel structure does not have a
common conducting bus and individual resistors,
which could occupy a significant part of the sensitive
area with an increase in the pixel density. The function
of a quenching individual resistor is performed by a for-
ward-biased p-n-junction located under each pixel.

Principle of Operation

In the operating mode, a negative voltage is ap-
plied to the SiPM relative to the substrate. Depletion of
the device begins with the first p-n junction located at
the between the substrate and the first epitaxial layer.
At a certain voltage value, the depletion region reaches
the matrix of n + -regions and partially opens the sec-
ond p-n-junction available there. From this moment on,
only the third p-n-junction, located at the border of n +
-regions with the second epitaxial layer, begins to de-
plete. A further increase in voltage leads to a complete
depletion of the second epitaxial layer. As a result, a
matrix of potential wells of n + -regions is formed in
the depletion region of the SiPM, and a hemispherical
electric field is formed above each of these regions,
which ensures the collection of photoelectrons from the
entire sensitive surface of the device. Thus, the sensi-
tive surface of the device is divided into photosensitive
regions with individual pixels (or multiplication micro
channels), completely independent of each other.

The avalanche multiplication of charge carriers in
microchannels occurs in the near-boundary region of
the second epitaxial layer with n + -regions, where high
electric field strength is generated. The multiplied elec-
trons accumulate in potential wells formed by n + -re-
gions, which leads to a decrease in the electric field in
the second epitaxial layer below a certain threshold
value, as a result of which the avalanche process in this
channel stops.

The restoration of the previous field in the multi-
plication microchannel occurs due to the accumulated
charge draining into the volume of the substrate
through the directly biased p-n junction formed be-
tween the first epitaxial layer and the n + -region.

Experiment and results

The 7 samples with different designs of deeply
submerged pixel structures of the MAPD were com-
pared. All samples were tested under the same labora-
tory conditions. The basic working parameters of the
photodiode performance have been determined. An ex-
perimental setup for determining the breakdown and
operating voltages of samples is schematically shown
in Figure 2. The sample was connected to a power
source, which was a KEITHLEY 6487 picoammeter.
The entire setup was isolated from the effects of extra-
neous light. The picoammeter was used to find the val-
ues of the dark current Id for a given voltage.
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Figure 2. Experimental setup for breakdown and operation voltage determination.

It was determined that the breakdown voltages Ubr were in the range 71 - 71.3 V, and the operating voltage
Uop was 74.2 - 75.2 V (Figure 3). The measurements were carried out at a temperature of T ~ 21 ° C.
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Figure 3. V-A characteristic of the MAPD-3NM sample.
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One of the main parameters of photodiodes is the
photon detection efficiency (PDE). The experimental
setup is shown in Figure 4. The sample was illuminated
by a light diode with a wavelength of 450 nm, to which

a 30 ns pulse was applied from a generator with a fre-
quency of 50 kHz and amplitude of 2.92 V. The meas-
urements were carried out at a temperature of -6 ° C,
taking into account the change in breakdown voltage of

samples .
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Figure 4. Experimental setup for PDE determination.

Their comparative analysis was carried out. The obtained results are shown in table below.

MAPD 3A 3B 3N 3N1P KO NK 3NM
Production year 2009 | 2010 | 2012 | 2015 2016 2017 2020
Pixel density pix/mm? 15000 | 40000 | 15000 | 15000 | 10000 | 10000 | 10000
Size mm 3x3 3x3 3x3 3x3 | 3.7x3.7 | 3.7x3.7 | 3.7x3.7
Photon detection efficiency (450-550) % 15 10 30 30 32 32 33
Operation voltage V 66 70 90 94 91 91 74
Gain *10* 3 1 5 5 5 6 12
Dark current nA ~500 | ~200 | ~1000 | ~1000 ~220
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Conclusion

As a result of the research done, the structures and
principles of operation of silicon photodiodes were
studied. The main parameters characterizing the SiPM
were determined. As part of this work, breakdown and
operating voltages, dark current, gain and PDE were
determined for the MAPD-3NM. The breakdown volt-
age Ubr was found to be 71 - 71.3 V, the operating volt-
age Uop has values in the range of 74.2 - 75.2 V. The
gain for the MAPD-3NM was 1.2 * 105,
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THE "QAMS" DATABASE AND THE POSSIBILITY OF ITS PRACTICAL USE
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B cmamve paccmompenvi gonpocvl mamemamuyecko2o annapama memoouxu Koaudecmeenno2o QAMS-
aHanu3a no 0OHOMY MAPKEPHOMY COeOUHEHUIO 6 NeKApCMEeHHbIX npenapamax u s3xcmpaxkmax. IIpednoowcena
cmpyxkmypa on-line 6azwvt dannvix « QAMSy, a maroice 6udvl xpanumoii 8 dannol 6aze OAHHbIX UHGOPMAYUU XU-

Mu'-teCKOﬁ HanpaejlenHnHocmu.
Abstract

The article deals with the issues of the mathematical apparatus of the quantitative QAMS analysis method
for a single marker compound in medicinal products and extracts. The structure of the on-line database "QAMS"
is proposed, as well as the types of chemical information stored in this database.

s dz¥ yJ o' JobasmdzimexFIAMS-memoo, pedhepenmnoe (peneproe) seugecmaso, onpedensemoe seuje-

cmeo.

Keywords database, QAMS-method, reference substance, determined substance.

B nociegnue roapl KOMUMYECTBEHHBIN aHAIN3 IEH-
CTBYIOIINX COCTUHEHUH MHOTOKOMIIOHEHTHBIX JIeKap-
CTBEHHBIX MPETNapaToB MO OJTHOMY BEIECTBY MPHOOpe-
TaeT BCE OOJIBIIYI0 MOMYJISIPHOCTh, U CUHUTAETCs 3¢-
(heKTHBHBIM MOAXOJIOM JJIS LIeJIe KOHTPOJISl KauecTBa
JICKapCTBeHHBIX (opM. OIHAKO 3TOT MOJXOJ OIPaHH-
YUBAETCSI UCIOJIb30BAHUEM 0CO00 YHCTBIX CTaHIApT-
HBIX 00pa3IoB BEWIECTB C YUCTOTOH He MeHee 98%
JICHCTBYIOIIETO BEIIECTBA B CYOCTAaHIMH JCHUCTBYIO-
miero BemecTBa. [ pemieHus 3TOH MpoOIeMBI OBLIT
cozman merox QAMS (quantitative method by single
marker) — HCHOJb30BaHUE €IUHOTO MAapKEPHOrO CO-
SMHEHUS [T KOJMYECTBEHHOTO aHajH3a MHOTOKOM-
MMOHEHTHBIX JICKAPCTBEHHBIX MPENapaTroB, PacTUTEIb-
HBIX 9KCTpaKkToB [1-4].

Opnako QAMS-mMeTon MPUMEHHM IS KOJIAYe-
CTBEHHOTO OTIpEeZICNICHUS] aHAJTN3UPYEMBIX BEIIECTB CO
CXOXEH MOJEKYJIAPHOW CTPYKTYpPOH, CO CXOXHMHU
CICKTPAIbHBIMU XapaKTEPUCTHKAMH U XpOMaTorpadu-
YECKUM IOBEJEHUEM C pPENepHbIM coenuHeHuem. Ta-
KAM 00pa3oM, aHAIN3HPYEMbIC COCTMHCHUS, KaK Tpa-
BUJIO, BXOJIST B OJTHO XHMHUYECKOE CEMEHCTBO C pernep-
HeIM. Kpome Toro, QAMS-merton wucnonb3yercs B
XEMOCHCTEMATHKE POJACTBEHHBIX PACTCHHM, KAaK METOJT
«OTIIEYATKOB MAIBIICBY.

JlaHHBIN METOJ OCHOBAH HA TOM, YTO BHAayaJje ro-
TOBSIT MOJENBHBIE PAaCTBOPHI KaK PEMEpHOT0, TaK U
OTIPEJICNIIEMOTO (-MBIX) COSTMHEHUH ¢ N3BECTHON KOH-

neHTpanuei (MKr/min). B mocnemyromemM ux XpoMaTo-
rpadupyIOT MO-OT/AEILHOCTU B HICHTHYHBIX XPOMATO-
rpaduuecKrux yCIOBUSX.

Metoa MOKET OBITh peannu3oBaH B IBYX (opma-
Tax:

1) AVG-QAMS.

2) LRG-QAMS

AVG-QAMS-m e T AAG — average (cpemnee
3HaueHue). MeX/y OTHOCUTEIbHBIM KOPPEKIIMOHHBIM
(hakTopoM, MIIOMIAJBI0 XPOMATOrpaGUIECKOro MUKa
OIPE/IEIIIEMOro BEIECTBA M KOHIIEHTPAIlUeH pacTBopa
penepHoro (pedepeHTHOro) BeliecTBa €CTh B3aWMO-
cBs3b. JlanHas GopMya pacuéra HCIOIB3yeT KOHIICH-
Tpauuii U Iomaae xpomMarorpahuIeckux MUKOB 3
MO/IEJILHOTO PacTBOPA, ISl OJJTHOM TOYKHU:

X
RCF — onpeo. penep.
i
Spenep. X Conpeb.
rne: RCF — oTHOCHUTENbHBI KOPPEKIHMOHHBIH

(bakTop ONpenensIeMoro COSIVHEHUS II0 PelepHOMY
BEILECTBY; Sompes. — IUIOMIAAL XpOMaTorpaduueckoro
IMKa OIpeieIieMoro BemecTBa, MAUXc; Spenep, — ILIO-
manp nuKa penepHoro BemectBa, MAUXc; Cpenep. —
KOHIIEHTpAallUsi PacTBOpPa PEIEePHOro BellecTBa (€ro
MOJENBHOr0 pacTBopa), MI/MIL; Conpes. — KOHLIEHTPALMA
pacTBOpa OIpeeIIeMOro BellecTBa (€ro MOAENbHOIO
pacTBopa), MI/MIL

MCMNOJNMb3
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Ecmm pacuér koHmeHTpammii OymeT MpOU3BO- JlauHBIN crioco0 pacdéra OCyIIECTBISETCS IO OJ1-
JUTHCS TI0 OHOM TOYKE, TO KOHIEHTPALUH PACTBOPOB  HOM TOYKE, T.€. MO OJHOMY YPOBHIO KOHIICHTpAIHH.
PETIePHOT0 ¥ OTPECIIAEMOTO BeIIeCTB MOTYT ObITh Kak  PaccuurtsiBator RCFi Ha Ka)JI0M ypOBHE KOHIICHTpA-
OJIMHAKOBBIMH, TaK W pa3HbIMU. [Ipy MCHONB30BaHUM  IIMH MOJENBHBIX PACTBOPOB PENEPHOTO W OIpeAessie-
Mmertoza ycpeanenus AV G Ha KaXI0M ypOBHE KOHIGH-  Moro coenuHeHuil. RCFi OymeT pasHbIM Ha pa3HBIX
Tpauii MOKHO HCIIOJIb30BaTh KaK OJMHAKOBBIE KOH-  YPOBHSX KOHIIEHTpAlWil, KaK MOJEIBHOTO pPacTBopa
LEHTPAIMK PacTBOPOB KaK PENEPHOro, TaK M ONpe/ie-  PEHepHOro COCAMHEHHUS, TaK WU JUII MOAENBHOIO pac-
JSIEMOTO COeIMHEHUH. MOKHO MEHATh KOHIIGHTPAllUd  TBOPA OMPEJENSIEeMOro COeIMHEHHsI. 3aTeM PacCUHThI-
PacTBOPOB OTPEEISIEMOT0 COSIMHEHH I, @ KOHIICHTpa-  BaroT cpenHee apudmernueckoe RCFi mo MomenpHOMY
[0 PacTBOPA PETIEPHOIO COEAWHEHUS] OCTABIATh HA  PAacTBOPY PENEPHOTO M ONPENEISIEMOTO COCIMHEHHMI.

OJTHOM ypOBHE. 3OTO M ecTh METOJ «ycpenHeHMsD» (average), tabam. 1.
Tab6muma 1
YPOBHMU KOHUEeHTpPpauuh MKIr/ mn MOAeNbHbBLX pacTBOpPOB
30He KOHUeHTpauyumim o1 62,5 po 1000
Cpenep. 62,5 125 250 500 1000
Sper{ep.
Conpen. 62,5 125 250 500 1000
Sonpe}l,

€HT MPOCTOM JTMHENHON perpeccuu Mo penepHoMy co-
Jnana3oH KOHIICHTpAIMii Kak MOICIBHOTO pac-  eAMHEHHI0; b — cBoGOAHbIH KO HUIIMEHT TPOCTOH JTH-
TBOpa PEMNepHOro BEUIECTBA, TaK W MOJEIBHOIO pac-  HEHHOW PerpeccHu 1o pernepHOMY COSTUHEHHIO.

TBOpA OIPEACISIEMOrO BEIIECTBA MOXKET OBITh OTINY- JUi1s ompeniesisieMoro BelecTsa
HBIM OT YKa3aHHOT'O AWaIa3oHa KOHUeHTpauui. [ /1 a ¢ - y=ax X+t 9
Hoe ycnosue: Ha npepgnaraemMom p,m%rla3 He

KOHULEeHTpauMmm C€cOoXpadHs/ani-b ﬁﬂﬁiFV(?WWIBaBBTXBOMa?OTW@IﬁICCKOFO IKa
POBOYHOTO T padunka Kak p nPACTEYPE HIREASTHEHQTOoCOCINHEHUY, mﬁuxﬁ;ﬁ(ﬁ
onpefensemMOr o -CDR@Mb i@ 6 ¢ RAHHCHTPALHs KaTHOPOBOYHOr0 pacTBOPA ONpeeIIse-
LRG-QAMS-m e T.0LRG — linear regression MOIO COCIMHEHHS; 8 — SMIIUPHUUYECKUH (YTIIOBOI) KO-
(nmumueitHas perpeccust). MeToji OCHOBaH Ha MOCTPOE- 9} dUIHUCHT NPOCTOI JINHEHHOI PErpecCHH 10 onpesie-
HUM YpaBHEHUsI JMHEWHOH perpeccur Mmerojgom  JACMOMY COCIMHEHHIO, b — cBoGoaHBI KO3 dULHEHT
«HAMMEHBIIEX KBAAPATOB» IO yPABHEHMIO MPOCTOH  JMHEHHOH DErpeccuu IO ONpe/ensieMOMy COeMHe-
JMHEHHOU perpeccun y=axX+h. Jlist 3Toro ucrmons3y-  HHIO.
IOTCSI CepHsl TPalyHPOBOYHBIX PAaCTBOPOB C KOHIIEHTpa- Jisl KaXk0ro ONPEeNseMOro COSIMHEHHs pac-
USMH, B JiMala3oHe KOTOpBIX coOuojaeTcs nuHen- — CUMTBIBAIOT  OTHOCHTCIBHBLIC KOPPEKIHMOHHBIC tax-
HOCTb TPajlyHpoBouHOro rpaduka. Cepust rpagympo-  Topsl — RCFi (relative correction factor).

BOYHBIX pPAacCTBOPOB (pEeKOMEHAyeTcsi He MeHee 6 a
PacTBOPOB) KaK IJIsl PEEPHOTO COSTMHEHHS, TaK U IS RC F. =_
onpenensaeMsix coenuHeHuil. [1o ypaBHeHHIO rpagyu- g
poBOYHOro rpaduka X — KOHIIEHTpalus BEIIECTBa, rne: RCFi — oTHOCHTENbHBIM KOPPEKIMOHHBII
mr/mi, Y — IUIOI@Ab XpoMarorpauueckoro nuka — (akTop ONpenenseMOro COEAHMHEHHs MO pPEeTepHOMY
(mAUxc). BEIIECTBY; & — IMIUPHUYECKHH (yrioBoi) ko3dduiu-

CTposT rpaayrpOBOYHBIX Ipad)MK 3aBHCHUMOCTH  €HT IPOCTOM JTMHEHHON PETPECCUM TI0 PENEPHOMY CO-
N0 MATH-IIECTH TPAJyUPOBOYHBIM TOYKaM. [Ipy 3ToM  ©JUHEHUIO; 8 - IMIUPUIECKHH (YIIoBoi) koadduiu-
rpaduK JOIDKEH OBITh TMHEHHBIM U KO3()(HUIIMEHT KOp-  CHT IIPOCTON TMHEHHON perpeccu o ONpeeIsieMoMy

pensiuu K. IMupcona we muxe r2 = 0,9990. COEIMHEHHUIO.

Jmama3oH KOHIIEHTpPAIUil KaKk MOAEIHHOTO pac- Bammpamus LRG-QAMS-metona no mapamerpy
TBOpA PEIEPHOT0 BELICCTBA, TaK U MOJCIBHOrO pac-  <JIMHEHHOCTDHY.
TBOpPa OIPEAEIIEMOro BEIIECTBA MOXKET OBITH OTJINY- VYpaBHEeHHE NPOCTOI JHMHEWHONH perpeccuu IIo
HBIM OT YKa3aHHOT'O AMana3oHa KOHIEHTpalui. LRG-QAMS

B nuana3oHe KOHLEHTpalUH, IpU KOTOPOH coxpa- S x C
HSETCS JIMHEHHOCTH TPaIyUPOBOYHOTO rpaduka, s Zonped. — Tpenep. RCExC, .,
PETepHOro 1 ONPeesIieMOTO COSIMHEHHI CTPOST Ipa- ) enep. onpec
(UK TUHEHHOW 3aBUCIMOCTH U OTIPEAEIISeTCS ypaBHe-
HUE IPOCTOM JIMHEHHOM PErpeECCUM. Y = Sonpeo. X Cpenep.

s peniepHOTO COeAMHEHUS

y=axx+b e

PaccuntheiBaioT mokasareib JJIL KaXKA0ro YpOBHA

rae: Y — MIOMak XPOMATOrpauueckoro Mika  goppeHTpaLMy ONPEAENISeMOr0 COCIMHEHHS:
pactBopa perepHoro coeaunenus, MAUXc; X — KOH- _
Y = RCEx G

LEHTPaLMs KaJTMOPOBOYHOIO PAacTBOpPa PEIIEPHOIo CO-
€/IMHEHUS; & — SMIMpHYECKUi (yrioBoit) koadduum-

onpeo.
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B maneneitmem, korma QAMS-metoanka OymeT
BaJIMIUPOBaHa, MOKHO Hcmojib3oBate CRFi mis co-
CAMHCHUIA MPH MX KOJMYCCTBCHHOM OIPEICICHUH B
9KCTPaKTaX PACTCHHI B MACHTUYHBIX XpOMaTOrpadu-
YECKHUX YCIOBHSAX, B KOTOPBIX 3MITUPUICCKH PACCUH-
teiBasiich RCFi 151 TaHHOTO OMpEAeNnsIeMoro Coeu-
weanss, HE HMCIIOJIb3VY: CTAHI[APTHI)IPI

OBPA3EI] STOrO _ OIPEJEJISEMOIO
BELUECTBA, KOTOPBIi ~ MOXET  BbITb
JIOPOT'OM1 Y PEJIKUIA.

OrmpepienieHne KOHLIEHTPAUH HCCICIYEMOTO Be-
IIECTBA C HCIIOJB30BAHHEM OTHOCHTEIBHOTO KOPPEK-
THpyfomiero ko3 ¢uirenra (RCFi) MmeTomoM BBICOKO-
3G PeKTUBHON W yIBTPaBBHICOKOI(DPEKTUBHON KUA-
KOCTHOI1 XpoMartorpadum.

C _ Succn. X Cpenep.
ucen. — S « RCE
penep. i

s Toro, 4toObl OOOOIIMTH [AaHHBIC KOJIHYE-
cTBeHHBIX ompeneneHmii QAMS meromom mpemara-
eTcs pa3paboTath U BHEAPHUTH ON-line 6a3y maHHbIX Asst
HIMPOKOTO KpYra CIIEIHaIuCTOB-XMMHUKOB, IPOBU30-
POB H T.II.

Omnucanne KOHIEMIUK caiita On-line Gaser maH-
HeIx QAMS.

O6 Wwe e 0O N MpOeRTHIPENRTABISET U3 CeOst
CalT Uil TOMCKAa OTHOCHTENBHBIX KaJINOPOBOYHBIX
(hakTOopoB (KOX(pPUIHEHTOB) W CBS3aHHBIX C HUMH
XpoMarorpaUIeckux mapaMeTpoB Kak pernepHBIX CO-
eAWHEHWI, TaK M OINPEICeIIEMBIX COSIMHEHUH 0 pa3-
JMYHBIM XapaKTePUCTHKAM C JIMIHBIM KaOWHETOM ISt
moJp3oBatenelt caiita u Gopymom. CalT peanmsyercs
U YIOOHOTO TOWCKA U ITyOJIMKAINK aKTyalbHOM HH-
dopmarn mo QAMS meTory KOJIHYEeCTBEHHOTO OIpe-
JICTICHUS] ONPEJEISIeMbIX COEAMHEHUI MO perepHbIM
COE/IMHEHUSIM METOIaMH BBICOKOI((PEKTUBHOI U YIIb-
TPaBbICOKO3(D(DEKTHUBHON JKUIIKOCTHBIMH XpOMaTOIpa-
¢dusamu. Taxoke Ha caiite peanusyercst Gopym, It BO3-
MOXKHOCTH OOCYXICHHS W Iepelavyd HeoOXOIUMBIX
MaTepHaJIoB MO 0a3e ¢ XUMUYECKUMH BEIIECTBAMI.

KoHuenuywnsa Ipg@a exepxrar.s cede
cienyronye (yHKINOHATIBHEIE SJIEMEHTHI:

e [lowCK BEIIeCTB 10 XapaKTEPUCTHKAM:

[To xeMocucTeMaTHIeCKOMY UMEHU
Ilo cunoHUMY

ITo ToproBomy Ha3BaHUIO

ITo CAS ID

o ChemSpider ID

ITo Chromadex ID

O O O O O ©°

ITo ChEMBL ID
ITo ZINC ID
ITo ATC Code
o Jlns nepBUYHOU peanu3anuu 25-30 BelecTs B
0a3e MaHHBIX;
e ba3za maHHBIX IOJDKHA PEJaKTHPOBATHCS U 3a-
IpyKaTbCs Ha CailTe;
e [IpaBa nocryna Ha CaiT:
I'maBHBIN aIMUHUCTPATOP
CynepmoaepaTop
Mognepatop caiita
Mogepatop dhopyma
ABTOPU30BaHHbIN NOJIB30BATEIND
HeaBropusoBaHHBI
Toibko pocMOTp caiita
Perucrpanus noiab3oBaTesen:
Bo3MoxHOCTH pUKperuieHns K GopMe cKaHa
JUIIIOMa;
o IIpemozepanus perucTpaiiy nojib30BaTelnel;
® MynbTHA3BIYHOCTB:
o Pycckuii;
O AHrnuickui.
CTtpy kK T1OCPHED.B H a A
MU PpPYeEeHTac S0 C HO B €
pa3paboTkKe
YKpynHEHHas CTpyKTypa caiTa:
I'maBHas cTpaHuna caira;
JInuHbIi KaOUHET;
YaBo “@opym” - GpyHKUMOHAIIBHBINA pa3ien:
BaxxHbie Tembl;
Temsr popyma;
2Kao6sl mosbp30BaTenei;
HuTaTHUK NOJIB30BATENEH;
Karajor;
CraTbH;
[Tonp3oBareny - GyHKIMOHANBHBIHN pa3en:
ABTopu3aInus;
Peructpanus;
Boccranosinenue napois;
IIpaBuna caiita - ”HGOPMAMOHHBIE Pa3/IEIIbL:
OmnmcaHue perucTpalnyy U rpyIIl H0Ib30BaTe-

O O O

e B O O OO OO

o

O @€ OO O @ OO0 OO OO e e o

JIei;

0 JIONONHUTENBHBIE YCITYTH;

o Cratbu;

o BoccraHOoBIICHHE TAPOJIs;

Hmxe npuBenéH MakeT 0a3bl JaHHBIX IS periep-
Horo coequHenus 3,6-disinapoyl sucrose u onpexnense-
Moro obpasna Sibiricose A5 kiacca QUHIIIPOIIAHON-
1oB [3].

CTPYyKTypa
cTaHpgpapToOB,
MHGOpPMaAaLUNMOHHLBbIX

cat
npw

camu
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STATE AND PROSPECTS OFDEVELOPMENT OF ORGANIC PRODUCTION IN UKRAINE

Abstract.

The article substantiates the relevance of research in the context of global trends in organic agriculture,
analyzes the development of organic production in Ukraine and abroad, shows the main problems of domestic

organic production.

Factors that can influence the development of the organic market and increase interest in such products from
buyers have been identified. The necessity of transition to organic agriculture and its compliance with the goals

of sustainable development is proved.

The authors are offered the main directions of actions that will promote the development of the Ukrainian
organic market, namely: promoting the development of agricultural land under organic farming through the de-
velopment of farming and the formation of marketing infrastructure; development of the state policy in the field of
formation of culture of food of the population; training of qualified personnel.

Keywords:organic agriculture, ecologically clean products, organic products, food, market, consumer.

Formulation of the problem.

From the middle of the XX century the process of
intensification of agriculture began all over the world,
so a sharp increase in the amount of pesticides, nitrogen
and other mineral fertilizers in crop production, in par-
ticular in vegetables, led to negative consequences: in-
creased nitrates and residual pesticides in vegetables,
decreased vitamins and sugars and, as a consequence,
deteriorated environmental safety of products and their
quality.

At the same time, the inhabitants of the planet are
showing more and more interest in safe and healthy
food every year. Residents of developed countries were
willing to pay more for security. The governments of
some countries have also begun to pay special attention
and encourage the development of this line of business.

Therefore, in many developed countries and de-
veloping countries, the demand for "natural”, "organic"
agricultural products is growing.

Organic agriculture is considered to be quite re-
source-saving and environmentally friendly. At the
same time, there are still many open questions and crit-
ical points regarding the significant benefits of organic
farming, compared to traditional agriculture, for the en-
vironment and society as a whole.

Agriculture faces two main challenges: on the one
hand, the world's growing population must continue to
be provided with sufficient food, therefore agriculture
must become more productive.

On the other hand, the increase in agricultural pro-
duction is one of the factors of negative impact on the
environment. So, as an alternative, agriculture should
produce more environmentally friendly products. This
raises the problematic question of how to address these
conflicting goals arising from these agricultural pro-
duction challenges for the development of sustainable
agricultural and food systems, both in Ukraine and
around the world.

At present, the market of organic agricultural
products is quite promising and underdeveloped, so it
opens wide prospects for producers and exporters. In
our country there are the necessary prerequisites for the
development of ecological land use: the country has a
significant potential of arable land per capita, and the
amount of mineral fertilizers per hectare of arable land
is lower than in European countries.

There are also certain obstacles to the develop-
ment of organic farming in Ukraine: the small amount
of financial investment required for its formation; un-
derdeveloped market of organic products; as well as the
lack of a legal framework. The urgency of the research
topic is due to the global trend of “green" economy,
greening of production, including agricultural, which is
focused on the organic model of development.

The purpose of the articleis to analyze the state
of organic agriculture in Ukraine, as well as to highlight
the problems and prospects for the development of the
domestic market of organic products.

Analysis of recent research and publications.

The main problem today is the production and sale
of organic products. Organic products, or organics, are
one of the most interesting and modern trends in the
global agri-food market. The growing popularity of
these products in the United States and the European
Union is due to the usefulness and safety of such prod-
ucts safe for human health, it is available to the majority
of the population, especially in developed countries to
care for the environment, natural resources and future
generations.

Many domestic and foreign scientists have studied
this issue: N. Berlach, E. Boyko, T. Dudar, Y. Slavgo-
rodskaya, H. Wheeler and J. Lerno, T. Zaychuk, E. Mi-
lovanov and others. However, at the present stage there
are still a number of unexplored issues in the develop-
ment of organic farming.
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Research methodology.

In studying the state and problems of development
of organic agriculture, the works of domestic and for-
eign scientists, primary materials of the author's own
research, periodicals were studied. Monographic, sta-
tistical-economic, computational-constructive, ab-
stract-logical and other methods were used as research
methods.

Research results.

According to world statistics, the share of land un-
der organic farming is just over 37.5 million hectares of
agricultural land. The first place belongs to Australia
(12 million hectares), where most of these lands are oc-
cupied by meadows and pastures. The second place is
occupied by Argentina (3.6 million hectares).

Organic products do not contain genetically mod-
ified organisms, chemically synthesized preservatives,
dyes and flavors. Such products are produced without
the use of radiation or ultrasonic treatment, do not con-
tain raw materials of agricultural origin, grown using
pesticides, chemical fertilizers and other agrochemi-
cals. At the same time, organic farming is becoming
more common in the world.

Today, this method produces about 10% of world
volume of agricultural production. In Germany, more
than 21 thousand hectares, and in Poland, more than 17
thousand hectares of land are certified for the produc-
tion of organic products. Ukraine is constantly increas-
ing the area of organic land. Over the past 5 years, they
have increased by 54% and today amount to 421,500
hectares. 48.1% are employed in the cultivation of ce-
reals, which puts us in 7th place among countries pro-
ducing organic cereals.

The most active consumers in the Euro zone are
Germany, with a market share of 30%, and France -
with 18%, while some of the products they are forced
to import from other regions. Organic berries, nuts, and
rare cereals are imported from Ukraine. Most of the
products go to EU countries, as well as the United
States and Japan. In 2018, the global market for organic
products expanded to 90 billion EUR. Its largest repre-
sentatives are: the United States (40 billion EUR), Ger-
many (10 billion), France (7,9 billion) and China (7,6
billion EUR) [1].

Organic agriculture, ecological agriculture, bio-
logical agriculture — are a form of agriculture, in
which there is a conscious minimization of the use of
synthetic fertilizers, pesticides, plant growth regula-
tors, feed additives, genetically modified organisms.
On the contrary, to increase yields, provide crops
with mineral nutrients, pest and weed control, the ef-
fect of crop rotations, organic fertilizers (manure,
compost, crop residues, greens, etc.), various tillage
methods is more actively used [2].

In organic agriculture, the maintenance of soil fer-
tility and the return to the soil of harvested nutrients is
achieved mainly through the use of organic fertilizers.
Particular attention is paid to creating conditions for the
functioning of soil biota, especially microorganisms
that destroy organic compounds and release plant nutri-
ents.

According to the authors [3], organic agriculture
is a certain production system that supports the health

of soils, ecosystems and people. It depends on environ-
mental processes, biodiversity and natural cycles spe-
cific to local conditions, avoiding the use of non-renew-
able resources. Organic agriculture combines the tradi-
tions of agriculture, innovation and science to improve
the environment and develop equitable relationships, as
well as a decent standard of living.

T. Zinchuk notes that clean production is a condi-
tion for creating a biotechnological base for medicine
and improving the health of the rural population by re-
ducing pollution of land and water resources, air basin,
forest conservation and biodiversity [4].

According to G. Tarasyuk, our country has a huge
potential for the organization of organic farming and
production of sufficient amounts of organic food [5].

V. Kaminsky notes that the intensification of agri-
cultural production has caused negative changes in the
chains of ecosystems and the biological cycle, wors-
ened the environment and human health. One of the
possible ways to overcome this threat is an alternative
approach to agriculture - organic production and con-
sumption of various products [6].

According to N. Borodacheva, the production of
organic products should be ensured in compliance with
environmental requirements throughout the agri-food
chain: production - processing - sale [7].

O. Maslak emphasizes that organic farming
should be based on the application of minimal tillage
and rejection of pesticides and fertilizers, which will re-
store the balance of nutrients in the soil, normalize the
work of living organisms, increase the content of hu-
mus and, consequently, increase crop cultures. In this
case, organic products are those that are manufactured
in compliance with certain environmental standards at
all technological and implementation stages [8].

According to O. Popova, organic agriculture is es-
sentially a model of sustainable agriculture, which fully
realizes the multifunctionality of agriculture and, above
all, its socio-ecological orientation. Therefore, such
management represents a new economy of agriculture,
which successfully combines environmental concern,
economic rationality and social logic [9].

In recent decades, agriculture around the world
has had an increasing negative impact on the environ-
ment than any other sector of the economy. This indus-
try occupies huge areas, creating unstable landscapes.
At the same time, natural vegetation, including forests,
is destroyed, water balance is disturbed due to land rec-
lamation, soil degradation is observed, groundwater
and surface water are contaminated, and the fertile part
of the soil is removed along with the crop.

Unfortunately, other negative consequences of ag-
ricultural intensification have become obvious. Among
them are the most important: pollution of soils, water
and atmosphere with mineral fertilizers, pesticides,
heavy metals; accumulation of toxic substances in
food; emergence of resistant races of pests and patho-
gens; increasing the clogging of fields with weeds; re-
ducing yields and increasing production costs; biodi-
versity loss.

As noted by Yu. Slavgorodskaya, anthropogenic
pollution of territories in Ukraine is not continuous, but
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local in nature, so for the development of organic pro-
duction in the country there is significant potential [10].

Scientists V. Bugaychuk and I. Grabchuk believe
that it is more expedient to introduce organic agricul-
ture more widely in Ukraine, because it contributes to:

- reproduction of soil fertility and preservation of
the environment;

- development of rural areas and raising the living
standards of the rural population;

- improving the efficiency of agricultural produc-
tion;

- providing the consumer market with healthy
quality products;

- strengthening the export potential of the state;

- needing to improve the image of Ukraine as a
producer and exporter of quality organic products;

- ensuring food security in Ukraine;

- improving the general welfare of citizens [11].

The International Federation of Organic Agricul-
ture Movement (IFOAM) declares the basic principles
on which the whole concept of organic farming and an-
imal husbhandry is based. In addition, these principles
are enshrined in the standards of European legislation
governing the market of organic products [12].

The basic principles of organic agriculture in-
clude:

1. Replacement of artificial fertilizers with vege-
table and animal waste.

2. Refusal of fungicides and herbicides in crop
production and the use of antibiotics in animal hus-
bandry.

3. The use of crop rotation as the main technology
for restoring the mineral composition of the soil.

4. The use of biological plant protection products
against diseases and pests.

5. In animal husbandry - the abandonment of "in-
dustrial" breeding of animals indoors and the use of tra-
ditional grazing in conditions that correspond to the na-
ture of a particular species.

The use of the principles of organic farming guar-
antees the production of environmentally friendly, safer
compared to the products of traditional food produc-
tion. Organic agriculture excludes the use of agrochem-
icals, pesticides, antibiotics, growth stimulants, hormo-
nal drugs, genetically modified organisms.

According to many scientists who have studied the
production of organic products, the advantages of or-
ganic agricultural production over traditional have a
number of economic, environmental and social aspects:
economic - are the prospect of increasing the profitabil-
ity of organic production and its competitiveness; eco-
logical - in preserving the environment in the produc-
tion process; social - in providing the consumer market
with quality products [1].

Along with the existing advantages of organic
farming, there are a number of possible limitations. We
must take into account the fact that over the past 40
years, the world's population has doubled, and food
consumption plus feed production over the same period
has increased 3 times. By 2030, the world's population
could increase to 8-9 billion, of which 6,800 million
will live in developing countries.

As the projected increase will be mainly in devel-
oping countries, food production in Africa will need to
be increased by 300%, in Latin America by 80%, in
Asia by 70%, and even in North America by 30%.
There are two main opportunities to increase agricul-
tural productivity: intensification of agricultural pro-
duction on existing arable land or increase the area of
arable land due to pastures, meadows, forests [13].

Organic food production is a global trend that has
already covered more than 130 countries. But, despite
such competition, our country, thanks to its natural re-
sources, has chance to successfully develop in this di-
rection.

The main requirements for the production of or-
ganic products are the rejection of chemical plant pro-
tection products and mineral fertilizers in agriculture,
as well as growth stimulants and antibiotics in animal
husbandry and the use of genetically modified organ-
isms (GMO). It should take into account the ecological
efficiency of land use, taking into account the construc-
tion of the relationship "man - agroecosystem™ on the
basis of objective environmental laws that determine
natural processes.

An essential condition for efficient management is
the preservation and increase of land fertility, taking
into account the effectiveness of technological norms
of growing crops, which affects the preservation of land
quality and characterizes the level of efficient land use.

Today, there is a trend in which countries that con-
sume a lot of organic products do not have the oppor-
tunity to produce it in sufficient quantities. Therefore,
the most important task today, including for Ukraine, is
to provide agricultural producers with the opportunity
to smoothly transition from traditional to organic agri-
culture in various ways, as well as to promote the de-
velopment of temporarily unused land.

Research has shown that Ukraine has all the pre-
requisites for the development of organic production:
favorable climatic conditions, fertile soils, low use of
fertilizers and plant protection products, a significant
market of potential consumers, innovative develop-
ments in agriculture, positive experience of organically
oriented enterprises, and most importantly - in the
world there is a growing demand for organic products.

At the same time, the action of most socio-psycho-
logical, organizational, legal, financial and economic
factors inhibits the further development of domestic or-
ganic production. The development of organic produc-
tion in Ukraine is also constrained by other aspects.
First of all, the Ukrainian consumer has not yet realized
how much the economic factor depends on the environ-
mental aspects of production. Consumption of organic
products is also affected by the state of purchasing
power of the population, so in our country the main
consumers of organic products are urban residents with
high purchasing power, belonging to the middle and
upper social class and have the opportunity to care for
family health, focusing for high quality food products.

The production of organic products is one of the
most profitable and investment-attractive types of agri-
business in Ukraine. In this regard, it is proposed to
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consider detailed information on the current state of de-
velopment of organic agriculture in Ukraine and its po-
tential.

In 2019, according to the Ministry of Economy of
Ukraine, the total area of agricultural land with organic
status and transition period amounted to 468 thousand
hectares, which is 14,1% of the total area of agricultural
land in Ukraine, currently in 2018 the area of land with
organic and transitional status was 309 thousand hec-
tares.

According to the State Statistics Service of
Ukraine, in 1th December 2020, there are 722 operators
of the organic market, including 470 - agricultural pro-
ducers, 114 have processing as a type of certified activ-
ity, of which 64 operators package products for the
trade shelf. Among the regions that are leaders in the
number of such enterprises are Odessa, Kherson, Kyiv,
Poltava, Vinnytsia and Lviv regions.

Today, the domestic consumer market of organic
products in Ukraine continues to expand through the
main supermarket chains. The main types of organic
products produced in Ukraine are cereals, milk and
dairy products, meat and meat products, fruits and veg-
etables. Domestic organic products are bought mainly
by EU countries. In 2019, Ukraine ranked 2nd out of
123 countries in terms of imports of organic products
to the EU, rising two places compared to the previous
year.

Thus, in 2019, 3,24 million tons of organic agri-
food products were imported into the EU, more than
10% of which are Ukrainian. At the same time, Ukrain-
ian imports to the EU increased by 27% - from 265,8
thousand tons in 2018 to 337,9 thousand tons in 2019.

The largest consumers of domestic organic prod-
ucts are the Netherlands, Germany, USA, Switzerland,
Italy, Great Britain, Austria, Poland, Czech Republic,
France, Hungary, Romania, Belgium, Bulgaria, Lithu-
ania, Canada and Denmark. Ukrainian producers also
export to Australia and some Asian countries [1].

The peculiarity of the organization of production
of organic products is that any production activity
should be regulated by legal norms. The Law of
Ukraine "On Basic Principles and Requirements for Or-
ganic Production, Circulation and Labeling of Organic
Products”, which came into force on August 2, 2019,
defines that organic production is a certified activity,
associated with the production of agricultural products,
including all stages of the technological process,
namely primary production (including harvesting),
preparation, processing, mixing and related procedures,
filling, packaging, processing, recovery and other
changes in the state of production), which is carried out
in compliance with the requirements of the legislation
in the field of organic production, circulation and label-
ing of organic products [14].

The legislation of Ukraine on organic products
provides basic requirements for its production, which
prohibits the use of agrochemicals, pesticides, antibiot-
ics, growth stimulants, except those allowed to apply in
Ukraine interstate, national and international standards
in the field of organic production.

Thus, for most small and medium-sized busi-
nesses, this law is a progressive step for export-oriented

development. Organic production is aimed at providing
consumers with safe and high-quality food products
that have a special label on the shelf and are clearly dif-
ferent from inorganic foods.

The level of awareness about organic products
among consumers, producers, public authorities in
Ukraine is still quite low. As in other countries, the
price of organic products is higher than that of tradi-
tional (inorganic) products. The development of the or-
ganic domestic market depends on the level of public
awareness, purchasing power and available supply (full
range of products).

The world's leading organization for the standard-
ization and certification of organic products is the In-
ternational Federation of the Organic Agricultural
Movement (IFOAM), an international non-governmen-
tal organization that brings together more than 750
member organizations from more than 120 countries.
In April 2019, its full members are 4 organizations
from Ukraine, including LLC "QC", LLC "Organic
Standard”, LLC NPP "5 Element" and the Federation
of Organic Movement of Ukraine [15].

Domestic organic production is under the strict
control of the certification institution, which certifies
compliance with the requirements for organic produc-
tion standards by issuing certificate. In 2019, eighteen
accredited international certification institution are in-
cluded in the official list of approved organic products
of certification institution for Ukraine in accordance
with EU Regulation 1235/2008. Most organic operators
in Ukraine are certified according to the EU organic
standard, ie equivalent EU Regulations Ne 834/2007
and Ne 889/2008, which are used for both exports and
the internal market [16].

For Ukraine, the development of the organic mar-
ket is a priority in accordance with the "Medium-term
plan of priority actions of the Government until 2020"
approved by the Cabinet of Ministers of Ukraine from
03.04.2017 Ne 275-r and "Concepts of farming devel-
opment" approved by the Cabinet of Ministers of
Ukraine from 13.09.2017 Ne 664-r, by increasing the
area of agricultural land on which organic agricultural
products are grown and / or produced and stimulating
the transition of farms and other agricultural formations
to the production of organic products [17].

For our country, at the moment, an important con-
dition for the successful development of the market of
organic products is compliance with a common vector
of development with the European Union. Consolida-
tion at the state level of relevant areas of support for
organic production from 2021, in order to increase the
production and export of organic products, as well as
increase consumer awareness of organic products,
should be another step towards stimulating the devel-
opment of this industry.

The analysis of the researched problem showed
that the implementation of strategic directions of devel-
opment of the market of organic products in Ukraine
should be carried out at the state and regional level, as
well as at the level of individual economic entities.
Based on this, state support for the organic industry for
2021-2023 provides compensation for farmers and ag-
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ricultural formations for certification of organic pro-
duction, subsidies for agricultural land, halving the cost
of purchasing permitted for organic production of plant
protection products and fertilizers [18].

State support for organic agriculture will be a
guarantee of partnership and promotion of their own
brands in the international market of organic agricul-
tural products.

Based on the current situation in Ukraine, the key
measures to increase opportunities for organic agricul-
ture in Ukraine should be:

- practical implementation of the legal framework
for the sector together with regulations that are in line
with the EU framework laws on organic agriculture and
products;

- development and application of a tracking and
control system that meets EU standards and is actively
used in both domestic and international markets, so that
consumers can be sure that products that are called "or-
ganic" meet international standards;

- permanent public awareness campaign that
equates the consumption of organic products with the
consumption of higher taste, lifestyle and health;

- study, generalization and use of foreign experi-
ence in the field of organic agriculture;

- creating conditions for increasing the investment
attractiveness of domestic organic agriculture;

- the obligation of state subjects of agricultural
production, processing and marketing to provide full
support for the growth of the organic sector of agricul-
tural production.

The 2030 Sustainable Development Goals, pub-
lished by the United Nations, include Goal Nel2 — re-
sponsible consumption and production. One important
aspect of this goal is that by 2030, most people around
the world should be informed about sustainable devel-
opment and lifestyles in harmony with nature [19].

The development of organic production can pro-
vide solutions to a wide range of economic, environ-
mental and social problems of humanity as a whole and
a particular village, farm, field or land.

The problem of development of organic agricul-
ture is multifaceted, and affects the interests of human-
ity as a whole, the state, business and ordinary citizens.
Our civilization has prospects for development only if
it can find a compromise between the growing needs of
the population in food without the risk of uncontrolled
mutations due to the consumption of genetically modi-
fied products and providing conditions for the repro-
duction of the earth's ecosystem [20].

The interests of the state cannot conflict with uni-
versal values and priorities, but any state, caring for the
well-being of its citizens, creates mechanisms to regu-
late effective employment in the production of environ-
mentally friendly food for domestic consumption and
stimulate exports of these products. Business interests
in the development of organic agriculture are associ-
ated with great opportunities to expand the market and
obtain a higher rate of return through marketing and
useful properties of organic products. For citizens, or-
ganic products should be associated with ensuring their
own health and active longevity.

Thus, for Ukraine, the development and improve-
ment of organic agriculture will contribute in the future
to the harmonization and harmonization of environ-
mental, economic and social goals in the agricultural
sector of the economy. In our opinion, the main ad-
vantages of the production of organic, certified agricul-
tural products include:

- minimization of the negative impact of agricul-
tural production on the environment;

- refusal to use mineral fertilizers and pesticides
and as a consequence - reducing the energy intensity of
the national economy;

- creation of additional jobs in rural areas, state
support of small and medium agrarian business;

- production and availability for consumers of bi-
ologically complete, useful and ecologically safe food
products.

Conclusions.

Ukraine has almost untapped potential for the de-
velopment of organic production, given the availability
of adequate arable land, favorable soil and climatic con-
ditions, the appropriate material and technical base, as
well as scientific and practical recommendations devel-
oped by scientists for effective organic farming.

Scientifically - substantiated and supported by the
state development of domestic organic agriculture in
the future will: increase the share of quality products in
the agri - food market; make a significant contribution
to solving environmental problems and sustainable de-
velopment of rural areas; will promote innovative de-
velopment; expanding the export of competitive prod-
ucts and take one of the leading positions in the world
market of organic products. The expected results, in our
opinion, will be to improve the health of citizens, pre-
serve and increase biodiversity, landscape diversity,
and purity of groundwater, reduce soil erosion and pre-
serve the climate.
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MPUHUUNbI KO3BONIUMOHHOW KYNbTYPbl B FTOCYALAAPCTBEHHOM

Vershitskaya N. A.

V.1. Vernadsky Crimean Federal University

COEVOLUTIONARY CULTURE PRINCILES IN PUBLIC ADMINISTRATION

O dzdzts s ®ydw

B pabome paccmampusaemcs nosvluenue s@hpexmusnocmu 0esmenbHOCmu 20CY0apCmEeHHbIX 2palcOH-

CKUX CAYoHcauyux 0iisi obecneyenus coyuanrbHo-3KOHOMUYECKo20 pazeumus cocyoapcmea. Ilockonvky sgpgexmug-
HOoCmb pa6ombl zocy()apcmeeHHblx cayarcanyux He 6ce20a 603MOINCHO usmepumos qbuHchoebmu nokasameJimu,
npedﬂoafceﬂa cpe()a UCNOIb306AHUS UHMENTEKMYATbHOCO0 Kanumana 4eloeekd, Komopdas Moodcem 3qb¢el<mu6H0
NPUMEHSIMbCAL 8 OP2AHAX 20CYOAPCMBEHHOU GIACMU U, KOMOPAsl OCHOBbIBACHCSL HA WLeCU Y CII0BUSX, (POpMUPYIO-
WUX 2UOKYI0 KOPROPAMUBHYIO KYJIbIMYPY 8 OP2AHAX 20CY0ap CMEEHHOU GACU.

Abstract

The paper discusses improving efficiency of public civil servants to ensure the socio-economic development
of the state. Since the performance of public servants is not always possible to measure with financial indicators,
an environment for the use of human intellectual capital is proposed, which can be effectively applied in govern-
ment bodies and which is based on six conditions that form a flexible corporate culture in government bodies.

s dz6 UJ 9" J coddpmimse®mbiii cekmop, cocyoapcmeentvie Cryxcawue, KOpnopamueHas Kyiemypd,
COYUAIbHO-IKOHOMUYECKoe passumue, 3¢d)eKmu6H0€mb, ynpaejierue.

Keywords public sector, civil servants, corporate culture, socio-economic development, efficiency, govern-
ance.

Professional service activities of civil servants,
their efficiency and quality increase of is one of the pri-
ority areas for improving the personnel policy of the
civil service and the basis of laws (for instance, the Law
of the Republic of Crimea "On the State Civil Service

of the Republic of Crimea" of May 21, 2014) and State
Programs in the constituent entities of the Russian Fed-
eration. It is difficult to measure the civil servants’ per-
formance by financial indicators or to bring their as-

)
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sessment to a single general algorithm [1]. Neverthe-
less, the solution to the issues of effective use of the
potential of civil service and public administration per-
sonnel, as well as the creation of a high-quality person-
nel system are an important stage for the implementa-
tion of the strategic goals of the state. The works of
such Russian and foreign researchers as E. Vasil’yeva
[1], A. Vershitsky [2], E.Tereshchuk [4],
E. Markopoulos, V. Hannu [6] and others are devoted
to the analysis of public servants’ effectiveness.

The labor force is mainly subdivided into public
sector employees, private sector employees and self-
employed persons. The growth of the national economy
and its development are based on the efficiency and
productivity of both the public and private sectors,
thanks to their contribution to GDP. The private sector
and the self-employed workforce operate in a highly
competitive and self-sufficient environment - accord-
ing to ROSSTAT data, the share of small and medium-
sized businesses in 2018 was 20.2%. On the other hand,
the contribution of the public sector to intangible results
for the economy and society remains questionable
without direct indicators of productivity. The global av-
erage labor force employed in the public sector reaches
30%, making the government by far the largest em-
ployer. In the world, more than 1.2 billion employees
work in government bodies [6]. Consequently, the effi-
ciency and productivity of public sector workers can be
critical to development, a country's financial stability,
and public financial management. For example, in
China, about 50% of the labor force is employed in the
public sector, in Japan this figure is 3%, in the USA -
17%, in Greece - 28%, and in Germany - 31% [6]. In
Russia, there are 163 employees of state and municipal
authorities per ten thousand of the population, and that
comprises 3.3% of all employed in the economy [3].
There are many factors that influence the size of the
public sector in each country. These factors include cul-
ture, progressiveness, political system, temperament,
etc. There are countries with a small public sector that
receive similar or even higher development rates com-
pared to countries with a large public sector and vice
versa. The efficiency of the public sector makes a sig-
nificant contribution to the economy and stability of the
state.

In the Russian Federation in public administration,
there is a strict selection of personnel and certain crite-
ria for the employees’ qualifications and competencies.
At the same time, strict legal regulation of behavior and
communication is applied to them [4]. Public service is
a specific social activity, which, due to the strict regu-
lations of functionality and hierarchy, limits the oppor-
tunities for initiative, creativity and self-realization of
the employee. Employment in the civil service provides
an employee with a stable salary, comfortable working
conditions, social prestige, and guarantees. This results
in low or negative productivity, which makes the public
sector a national cost center with significant negative
impacts on national financial management, economy
and national development.

In this regard, the answer to the question of how
the public sector can become more competitive and its
staff more efficient in comparison with the activities

and personnel of a similar commercial structure seems
relevant.

Increasing a country's competitiveness requires
the use of all production resources. Effective work of
public authorities helps to improve the quality of ad-
ministrative services, such as issuing licenses, approv-
als, assessments, etc., This, in turn, can increase invest-
ment in an industry or a region, employment, extrover-
sion, manufacturing and much more. Thus, the role of
the public sector in the national economy is obvious.
And this is one of the key areas for the socio-economic
development of the region and the country as a whole.

Organizational knowledge affects the quality of
services provided primarily to society and business en-
terprises, also owned by citizens of the state. Organiza-
tional knowledge is generated in the daily activities of
each employee. People act in accordance with their
thoughts and draw conclusions from the results of their
activities. This basic learning process must be sup-
ported by a collaborative and co-evolutionary culture in
government that provides the space needed to extract
and share knowledge that will be collectively used in
each organizational task. Despite the fact that each or-
ganization of state power can be distinguished by cor-
porate subcultures that are formed as a result of re-
gional, cultural or functional differences, this co-evolu-
tionary culture can be defined as an ideology of
collective development and growth, especially in the
public sector, where the solidarity of employees is
much higher. than in the private sector. The environ-
ment for the use of human intellectual capital, which
can be effectively used in government bodies, is based
on the following six conditions [6]. The first condition
is associated with an organizational culture in which
employees are assigned roles and tasks in accordance
with their level of professional competence and experi-
ence, and not in accordance with their political views.
In such an organizational culture, the greatest value is
given to freedom of speech and action. Freedom of
speech and action are fundamental democratic values,
a privilege for those who want to progress, but also a
punishment for those who directly, indirectly or crea-
tively remain in the shadows, causing harm and not
helping the organization.

The second condition is related to the application
of quantitative and qualitative measurements for ideas,
thoughts, innovations and initiatives proposed by each
employee at a certain time. These measurements can
provide an overall index of an employee's practical
knowledge for promotion decisions, organizational
staffing needs, training, or even penalties for those who
think and / or act destructively. This approach gives
each employee the ability to monitor their own career
development and attainment of top management posi-
tions based on performance and contribution, not just
academic or political achievement.

The third condition is related to the advancement
of the co-evolutionary structure. This structure is based
on the creation of specific teams, which are composed
of specific people, clearly selected to do a specific job
at a specific time. Employees may be temporarily or
partially removed from their core responsibilities and
assigned to manage, lead, or participate in projects they
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have created, initiated, or deemed valuable to partici-
pate. This approach offers added experience, job satis-
faction, and financial compensation through the contin-
uous and rewarding rotation of staff from project to pro-
ject as project managers or project participants.

The fourth condition is based on the fact that the
quality of the work performed in the organization af-
fects the life expectancy of the organization. This con-
cept assumes that organizations with low quality of
work performed have no reason to exist and must dis-
band staff. It is expected that skilled workers will not
face difficulties in finding a new job.

The fifth condition is related to the society, since
public sector organizations are created to serve it. Ideas
and innovations through projects should always have a
social impact on citizens who actually pay for and fi-
nance the existence of public sector organizations in the
first place. Public sector workers must serve the com-
munity. This overall value-based efficiency can be re-
duced bureaucracy, speeding up various processes, re-
duced paperwork, and reduced corruption.

The sixth and final condition is based on the con-
tinuous integration of the knowledge gained in the or-
ganization back into the effectiveness of actions, prod-
ucts and services of government agencies. This integra-
tion enables continuous optimization of the entire
process in an environment of democratic and effective
knowledge management, business management and
strategic leadership.

The value of human intellectual capital, which is
in the public sector, can be a national value and a driver
of the country's development. The creation of a flexible
corporate culture in government bodies aimed at im-
proving the performance of government employees is
an absolute must. Corporate culture in government bod-
ies is absolutely necessary, since its true purpose is not

YK 330.3: 631.171

to strictly regulate the activities of civil servants, but to
create conditions and an atmosphere for effective work,
improve communication between government bodies
and the population, attract investment and create com-
mon values that are important for employees of the au-
thority bodies.
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TECHNICAL MODERNIZATION AS A FACTOR OF INCREASING THE EFFICIENCY OF
AGRICULTURAL PRODUCTION

O dzdzsls Oydw

B cmamuve paccmompersbl meopemudeckKkue acneKkmol 9ch])ekmueyocmu npou3eodcm6a, U3yueHnvl eiusarnomue
Ha 9KOHOMUYECKYIO 9¢hghekmusrnocmsv pakmopul u xapaxmepu3zyiowue ee noxazamenu. Ha npumepe xonkpemnozo
CeNbCKOX03AUCMEEHHO20 npednpuﬂmuﬂ dokasana Bd)d)ek‘mu(?HOCMb uHGecmuuuﬁ 6 MEeXHUKO-MEXHO/I0cUUEeCKYI0
MOOEPHU3AYUIO OMPACTU C YUEemMOM NPOU3B00CMBEHHO-PUHAHCOBLIX PUCKOSB.

Abstract

The article examines the theoretical aspects of production efficiency, studies the factors influencing economic
efficiency and characterizing its indicators. On the example of a specific agricultural enterprise, the effectiveness
of investments in the technical and technological modernization of the industry has been proved, taking into ac-
count production and financial risks.
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Bompocs!l a¢ekTHBHOCTH NPOM3BOJICTBA U pea-
JM3alUK POMYKIUH SBISIFOTCS (DYHIaMEHTaJIbHBIMHU
OCHOBaMH, 00€CHEYHBAIOIINMH MPEATPUATHIO JOCTHU-
JKEHHE eT0 MPHUOPHUTETHHIX Ieneit. [ToaTromy mpobiema
TIOVCKA ITyTeH MOBHIIEHMS 3 PEKTHBHOCTH ITPOU3BOI-
CTBa 3aHMMACT NEPBOCTENIEHHOE MECTO B JKU3HH Opra-
Huzanuu [1,3].

O PEeKTUBHOCTH CEILCKOXO3SHCTBEHHOTO TIPOU3-
BOJICTBAa — 3TO KOMIUIEKCHOE OHATHE, KOTOPOE OTpa-
)KaeT BIMSHUE PA3INYHBIX (PAaKTOPOB.

Bunsl sxoHOMITIECKOH 3((HEKTUBHOCTH CEIIECKO-
XO3SIMCTBEHHOTO IPOW3BOACTBA IPHUBEICHBI HAa pH-

cynke 1 [2].

(Orpacnerad HHEKTHBHOCTE CENLCKOTO X03AlicTEA

Bujiet
IKOHOMHYECKOH

JdexrueHoCTs
NPEANPUATHI U TOAPA3/ENEHHH

CENCKOXOIMHCTBEHHBIX

topu

spextusrOCTH  —
CENBCKOrO X03ICTRa

JQEKTHBHOCTb  OTA/MBHBIX  OTPACHEH  CENLCKOrO
—» X03iiCTBA

JekTHBHOCT  CENbCKOXOIATICTRRHHEIX  KYILTYD M
CE/IBCKOXO3AICTBEHHOI IIPOAYKILUH

Pucynox 1 — Buodvl sakonomuueckou 3¢pghexmueHocmu cenbCKoXo35UCmeeHH020 NPoU3600cmed
Ha pucynxax 2 noxasanvl paxmopbwl, énusiiowjue Ha 3PHexmueHocns npouzso0cmed

Buytpennne dakrops!

YpoaitHoCTb CeNbCKOX03AMCTBEHHBIX
KYILTYP

CebecToumocTh

NPOAYKLHH

[l POAYKTHBHOCTL AKHBOTHBIX

L Creumannzauus [IPOH3BOACTBA

Texuonorus u Opraiuu3atus
NIPOH3BOACTBA

Pucynox 2 — Buympennue gpaxmopwl s¢hpexmusnocmu cebCkoX03UCmMeeHH020 NPou3800cmea

OCHOBHBIM 3JIEMEHTOM B CHUCTEME IMPOU3BOJCTBA
Ha arpapHBIX NPEINPUATHAX SBISETCS MX MAIIWHHO-
TPaKkTOpHBIH Napk. OOeCIeYeHHOCTh CPEICTBAMHU Me-
XaHW3aIWU U 3G (PEeKTUBHASI OPTaHU3aANUS UX HUCIIONb-
30BaHMA OIpPENENAeT pasMep NMPOU3BOACTBEHHBIX U3-
JIEpKEK, Ka4eCTBO M 00BEMBI IIPOU3BOIMMOIT arpapHOi
NPOJIYKLUH, a, CIeoBaTelIbHO, 3(PdeKTHBHOCTL ero
nesitenbHocTH [ 1,3].

B craree HamMm TpOBENEH aHATW3 W BBIIOJIHEH
pacdeT 5KOHOMHUYECKOT0 3¢hexTa OT peannu3anny npo-
TPaMMBI TEXHHKO-TEXHOJIOTHYECKON MOJepHU3AINH
MPOU3BOJCTBA AJS CEJIbCKOXO35IICTBEHHOTO Mpeapu-
arust [TAO «Kybanckas crems», KpacHomapckoro
Kpasl.

[MoTpeOHOCTh B CETBCKOXO3SIMCTBCHHON TEXHUKE
B IIEJIOM U B 0a30BBIX HEPrOMAIIMHAX, B YaCTHOCTH,
ONpeAessieTCsl CTPYKTYPOH MOCEBHBIX IJIoLIaieH, pas3-
MepaMH 3eMJIETIONB30BaHUsI U PEKOMEHYEMbIMH ISt
JAHHOT'O pEeruoHa arpocpoKamMH BBIIOJIHEHUS OCHOB-
HBIX MeXaHW3HpPOBaHHBIX paboT. [Tox moceBamu B op-
ranuzanuu Haxonutes 5080 ra namnu. [pu atom 71%
win 3622 ra 3aHATO IIOCEBAMH O3WMOM IIICHHUIBI, a
14% wnm 702 ra 3acestHbI TpaBaMH ¥ KOPMOBBIMH KYJTb-
Typamu, 5,1% wunu 257 ra oTBeleHO MOJA O3UMBIH U
ApoBOil suMeHb. [Ipoune KymbTypsl 3aHUMAOT 8,1%
TIOCEBHBIX IUIOIIAJIE OpraHu3aluu

JI1st XapaKTepUCTHKH CTETICHH (U3HYECKOTO W3-
Hoca mammH B coctaBe MTIT AO «Kybanckas crenb»
obpaTtmmMcs k Tabsme 1.
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Tabanma 1

HoMeHKNaTypHbBLAN M BO3pPAaCTHONW cocTas

. B 1.4. 3a npenenamu cpokoB
CpenHuii cpok
Hanuuwue, aMopTU3aLuu
Mapka MaImHbI IKCIUTyaTaIuH,
IIT. a0CoJTIoT- OTHOCHTEIIHHOE,
JeT

HOE, IIIT. %.
Claas Axion 810 4 8 2 50
K-744P 1 15 1 100
XT3-150K, T-150K 4 11 4 100
Claas Axos 310 6 7 2 33
MT3-80,82 11 12 7 64
Ipunennoit kom6aiin KKX-3 3 11 2 67
Kykypy3oy6opounstii kombaiin [TKK-6 4 14 4 100
Jon-1500 4 13 4 100
ACROS 530 4 8 1 25
Claas Tucano 3 7 2 67
[neiid cenbCKOXO3sICTBEHHBIX MalllMH 87 8 50 57

HWcxozst U3 IpoJiesIaHHOT 0 aHan3a, HaMu TIpejiia-
raercs BBIBECTH M3 COCTaBa IapKa HM3HOIICHHBIE Ma-
IIMHBI ¥ 3aMEHHUTh WX HOBBIMH aHAJOTAaMH C YYETOM
ONTHMU3AIIMU COCTaBa MapkKa.

Pacueramn HamM J0Ka3aHa HEOOXOAWMOCTH pa-
0OTHI IO OOHOBIICHHIO TEXHUYECKOH 0a3bl Mpeanpusi-
Tust. JI1s 3TOTO P ITOMOIIM aBTOMAaTH3HPOBAaHHOMN CH-
CTEMBI KOMITBIOTEPHOTO MIPOCKTUPOBAHUS TEXHOJIOTUI
U TEXHHMYECKHX CPEACTB B PACTCHHEBOJICTBE HAMHU
OTIpeZIeTIeH ONTHUMAIbHBIH HOMEHKIATYpPHBIH M KOJH-
yecTBeHHBIN cocTtaB TexHuku aisi AO «KybGaHckas
CTEIbY.

[Tepeuenb HEOOXOAUMOM /JIsI MPUOOPETEHUSI HC-
CclielyeMOM OpraHu3aluy TEXHUKY [IPEACTaBIICH B Ta0-
nure 2.

Pacuersl mokasamu, 4To s OOHOBIEHHSA Ma-
mMHHO-TpakTopHOTO Tapka AO «KyOaHckas cremby
HEo0X0ANMO IpruodpecTy 9 eTUHNUI] TPAKTOPOB, 4 KOM-
OaifHa 1 IuTeli() CeMbCKOXO035CTBEHHBIX MAIIIMH Ha 00-
Iy cymmy 64,6 MiH. pyo0. (¢ y4eToM JTUKBUAALIHOH-
HOW CTOMMOCTH BBIBEJICHHOWH M3 COCTaBa NapKa TeX-
HUKHU CyMMa 3aTpatr COCTaBHT 55,8 MiH. py0.)

Tabauna 2
PeKkoOMeHAOBAHHMWEX THEATITBIA A9 O6HOBMEHUSN
Mapka marHbI Lena mammnbl, | Tpebyror 3a- | CtommocTh proOpeTaeMbIx
THIC. pYO. MEHBI, HIT. MaIlyH, THIC. pyO.
K-3180 3 4100 12300
MT3-1521 4 1980 7920
MT3-922 2 1420 2840
TORUM 780 4 8500 34000
[neitd cenbCKOXO3sICTBEHHBIX MALlIMH 7500
TpebyeTcs KamuTaIOBIOKESHUN BCEro | 64560

Jlnst onpesiesnieHust 5KOHOMHYECKOH 3¢ eKTUBHO-
CTH KallUTaJIOBJIOXKEHHUH B OOHOBJICHHE MTapKa YHEPro-
MallvH HCO6XO)II/IMO BBITIOJTHUTH PAaCY€Thl CTOUMOCTH
MOTeph OT HEAOCTATKa OA30BBIX CPENICTB MEXaHU3AINU
N HHU3KOI'0 Ka4Y€CTBaA BBINIOJTHCHUA pAaa MEXaHHU3HUPO-

BaHHBIX paboT, a TAK)KE €KErOHO 0XKUJIAEMOH IKOHO-
MUH JICHEXKHBIX CPEJICTB HAa TEXHUYECKOE 00CITyKHBaA-
HHUE U TEKYIIUil PEMOHT CpPE/ICTB MEXaHU3aluH, 00y-
CJIOBJICHHOM 3aMEHO# M3HOLICHHBIX TPAKTOPOB U KOM-
6aifHOB HOBBIMH (Tabnmna 3 u 4).

Tabmuma 3
MokKkasaTenun nNoTepb ypoxas
CenbCKOX035HCTBEHHBIE KYJIbTYPHI
Hokasarem O3uMble 3epHOBBIE Kyxkypy3a Sumenn

CpenHsis yposKalHOCTB, 1/Ta 67,9 56,2 80,5
[Inomaay cOOTBETCTBYIOLIEH KyJIBTYpHI, ra 3622 85 257
CHumxeHue ypoxxaltHoCcTH, % 4 6 5
O0BeM moreps, T 984 29 103
Iena peanuzanuu, pyo./T 10403 7435 7589
CTOMMOCTB TTOTEPb YpOiKasi, ThIC. pyo. 10234 213 785
OO01asi cTouMocCTb 1OTEPb, THIC. PYO. 11232

TeXHMWUK

MT 1M
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PacueTs! moka3zanu, 94To 00MIast CTOMMOCTh €KETOIHBIX TIOTEPh YPOxkKas COCTaBiseT okoJo 11,2 MiH. pyOIre.

Tabnuua 4
[flokasaTenum SKOHOMUMUKW 3aTpaTt Ha TO
banancosas Cymapuas OTtuucieHus Cymma exceron-
Mapka mMammssl Kor-so, CTOHUMOCTBD, banancosas Ha TO u TP, HbIX 3aTpat Ha
LIT. CTOUMOCTb, TO u TP, ThIC.
THIC. PYO. %.
THIC. PYO. pyo.
Crapas TeXHUKa
Claas Axion 810 2 4000 8000 11,9 952
K-744P 1 3000 3000 14,1 423
XT3-150K, T-150K 4 2100 8400 14,2 1192,8
Claas Axos 310 2 3100 6200 12,1 750,2
MT3-80,82 7 1100 7700 12,3 947,1
[punensoit kom6aia KKX-3 2 1250 2500 13,1 327,5
Kykypy3oybopouHsiii KoMOaiH
TKK-6 4 2100 8400 111 932,4
Jou-1500 4 3500 14000 12,1 1694
ACROS 530 1 4000 4000 12,6 504
Claas Tucano 2 5100 10200 12,1 1234,2
[lneiid cenbCckoX03HCTBEHHBIX 9400 114 10716
MAaIlInH
HWroro 10028,8
HoBas TexHuka

K-3180 3 4100 12300 7,7 947
MT3-1521 4 1980 7920 6,2 491
MT3-922 2 1420 2840 6,2 176
TORUM 780 4 8500 34000 6,8 2312
[lneiid cenbckoX03HCTBEHHBIX 7500 71 533
MaIluH
Hroro 4459
Cymma sxoHoMuM 3atpat Ha TO 5570

u TP, TrIC. pyO.

3ameHa OTpaboTaBIICii CBOM aMOPTH3aIMOHHBIN
pecypc TEXHUKH Ha HOBBIE AHAJIOTH MO3BOJHT €XKe-
TOJTHO 3KOHOMHTH 10 5,6 MITH. py0.

Takxum 00pa3oM cyMMapHBIH YKOHOMHYECKHHA d(-

Pacuer sddekTHBHOCTH NMPOBOAMIN AN CIEHA-
pUsS peaNn3allid IPOeKTa 3a CYeT COOCTBEHHBIX

CpCACTB. CraBKka AUCKOHTA MPUHATA HAMU B pasMepe

(eKT OT CHMKEHUS IIOTEPh YPOKasi U YMEHBIICHUS 3a-
TpaT Ha TEKYIFe PEMOHTHI cocTaBisieT 16,8 MiH. pyo.

15%, a cpox >ku3HuM npoekra 10 et (Tabmuna 5).

Tabauna 5
OPPpe K TMBHOCTb WUHBECTUULUUN B TEXHMYECKYW MOJ
T'ogoBbIe BrIOXKE- Brnoxenus ¢ Hagana Ny T'onoBoit ne- o
Tonwr HUSA CPEACTB B WHBECTULMOHHOTI'O IIPO- Tonosoit HEXHBIN Oa- JIHCKOHTHI?,OBaHHBIH
ahdexr JIEHEe)KHBIN OamaHc
MIPOrpPaMMy eKTa JIAaHC
0 27913 27913 8401 -19512 -19512
1 27913 55826 16802 -11111 -9662
2 55826 16802 16802 12705
3 55826 16802 16802 11048
4 55826 16802 16802 9607
5 55826 16802 16802 8354
6 55826 16802 16802 7264
7 55826 16802 16802 6316
8 55826 16802 16802 5493
9 55826 16802 16802 4776
Bcero: 55826 55826 159619 103793 36388

m TP

epHU3ay
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CyMMa JHCKOHTHPOBAaHHBIX JEHEKHBIX COCTaB-
nsieT 36,4 MITH. pyo0., €€ MOJI0XKHUTEIILHOE 3HAUCHHUE CBH-
JIETEJICTBYET 00 OKYIIaeMOCTH MHBECTUIMH B TEXHH-
YECKYI0 MOJECPHHU3ALNIO OTPACIH.

PacueTtsl noka3zainu, 4To B 3TOM cilyyae JUCKOHTH-
POBaHHBIN CPOK OKYIIAaEMOCTH BJIOKEHHH COCTaBUT 4,6
roga. [Ipu 3TOM BHYTpEHHssI HOpMa JIOXOJHOCTH IO
nanHomy cuenaputo 40,7%.

[omy4yenHbIe TaHHBIE TOBOPST O 3PPEKTHBHOCTH
peanu3anuy MpoeKTa U JOKa3hIBAIOT BIMSHUE COCTOS-
HUS MaTepHATbHO-TEXHIYECKOW 0a3bl OpraHn3aIlui Ha
3((eKTUBHOCTH €€ TIPOU3BOACTBEHHOHN IEATSIEHOCTH.
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THE INTERBANK CREDIT MARKET AND ROLE IN PROVIDING THE DEVELOPMENT OF THE
BANKING SYSTEM

o detsls Oy W

Y emammi poszensanymo numanus misc6anxigcoko2o kpeoumysarns. IIpoananizogano cyuacHuii Cmau puxKy
MIHCOAHKIBCHKO20 KpeOUmy8anHs. JJoCniodceno cyms ma poib MidiCOAHKIBCbKO20 KPeOUMmYy8aHHsL 015l HOKPAUJeHHS
pobomu 6anxiecokoi cucmemu. Busigneno nepegacu misgcOaHKI6CbK020 KpeoumyeanHs 0isi pobomu baukis. Jocni-
024CEHO POIb PUHKY MIHCOAHKIBCOKO20 KPeOUumyeanHs 8 3abe3neuenti po3gumky 6auKiecokoi cucmemu. 3a3naveni
OCHOBHI NPOOAEMU MA 0OIPYHMOBAHO KIIOYOGI WLIAXU YOOCKOHANEHHA POOOMU OAHKIG 3 MIDCOAHKIBCLKO20 Kpeou-
mysants Cb0200Hi 8 YKpaini MiscOanKiecokull kpeoum Habyeac nepulopsioHoi akmyaibHOCmi Yepe3 3a20CMpeHHs.
npoodemu aikeioHoCmi OAHKI8, AKA CNPUUUHEHA MAKPOEKOHOMIYHUMU PaKMOpamu — CYYITbHUM CRAOOM 8IMYU3-
HAHO20 8UPOOHUYMEBA, NIAMINCHOIO KPU3010 mowo. AK uacmuna KpeoOumHo2o puHKy, MixcOaHKiecbke Kpeoumy-
8amHs 6idiepac posiv, 3 O0HIE CMOPOHU, KPeOUMHO20 3abe3neyeHHs OAHKI6, a 3 IHWOT, IHCIMPYMEHMY pecyir08aHHs.
MIHCOAHKIBCHKUX 8IOHOCUH. MidicOaHKIBCHKUT KPeOUMHULL PUHOK € BANCTUBUM CE2MEHMOM (PIHAHCOB020 PUHKY ©
8i0iepae 3HAUHY POb 8 NIOMPUMYL TIKBIOHOCMI GIMYUHAHOI OAHKIBCHLKOI cucmemu. AKMUSHUMUY YYACHUKAMU Mi-
AHCOAHKIBCLKO20 KPeOUmHo20 puHky eucmynaroms Hayionanvrnuti 6aux Yxpainu ma xomepyitini 6anku. Ha possu-
MOK MINCOAHKIBCHKO20 KPEOUMYBAHHS CYMMEBD SNIUHYIU 2POU0BO-KPeOUmHa NoaimuKa, Ky npogoous Hayio-
HanbHUll 6auK YKpainu, ma 3acmoco8y8ani HUmM mMemoou KpeoumyeanHsi.

O0mH010 3 207108HUX YMOB YCHIWHOT peanizayii eKOHOMIUHUX peopm 8 Kpaiti € popmysants 8i0nosionoi ba-
HKIBCLKOI cucmemu, AKa € CKIaoHum ma 6a2amo@yHKyioHaTbHUM MeXAHIZMOM, | CMOCYEMbCSL (PIHAHCOBUX THMe-
pecis Kpainu, okpemux nionpuemMcma i opeanizayiil, 6cboeo Hacenentns mowjo. Mixcoanxiscoke Kpeoumyeanus Ha
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CbO2OOHIUWHIN OeHb 3ATUUAEIMBCS BANCTUBUM CE2MEHMOM (DIHAHCOB020 PUHKY, GI0icpaloyu cepuio3Hy pob 8 nio-
MpUMyi 1iKGIOH020 PiBHS YKPAIHCHKOI OAHKIBCHLKOI cucmemu, Ka Hapasi y cmaodii CmanoeieHHsL.

¢ dzdztsIs Oyd w

B cmampve paccmompensbl 60npocol MeANCOAHKOBCKO20 erdumoeanuﬂ. HpoaHanuaupoeaHO COBpPEMEHHOE CO-
CMOosliHUe PpblHKA MeANCOAHKOBCKO20 er()umoeanwz. Hccneoosana Cymb U pojib MeACOAHKOBCKO20 erdumoeaﬁuﬂ
0/ ynyuuenus pabomol OAHKOBCKOU cucmemul. Buvisignenvt npeumyuwiecmea mesicOanko8ck020 Kpeoumosanus Oisi
pabomul 6ankos. Hcciedosana ponb pblHKA MeXCOAHKOBCKO20 KpeOUumosanus 6 obecneyenuy pazeumus 6aHKo6-
CKOU cucmembl. YKazanuvle OCHOBHbLE npo6ﬂesz U 000CHOBAHHO KNIOYEBble nymu coeeputeHcmeo6aHusl paﬁombz
banko8 ¢ mexcoankosckoeo kpeoumosanus Ce200Ha 8 Ykpaune mexicoOanKoscKutl kpeoum npuobpemaem nepeo-
CMENEeHHy0 AdKmyailbHOCmMb U3-3a 06ocmpeHu}l np06fl6]l/lbl JUKBUOHOCMU 6CIHK06, BbI3BAHHOLL MAKPOIKOHOMUY e~
CKUMU qbakmopamu - CNIIOWHBIM CHAOOM OMEeYecmeeHH020 np0u3606cm6a, niaamedstCHbIM KpUu3sucom u momy no-
dobHoe. Kax uacms kpeOumnozo pbiHKa, mMexcOanKoscKoe Kpeoumosanue uspaem poib, ¢ 0OHOU CHOPOHbL, Kpe-
OumHo2o obecneyeHuss OAHKO8, a ¢ Opy20l, UHCHMPYMEHMA pe2yIUpOBaHus MeiCOAHKOBCKUX OMHOUEHUI.
Meocoankosckui er‘dul’)’”—lbll] PBIHOK A6JI1emCs 6ANCHBIM CECMEHIMOM qbuHchoeoeo PLIHKA U uepaem 3navumeib-
HYIO pOJlb 6 noddepofcaHuu JUKGUOHOCMU OMeYeCmEeHHOol OAHKOBCKOU cucmembl. AxkmueHvimu ywacmuruxkamu
MENHCOAHKOBCKO20 KPeOUmHO20 pbiHKa svicmynaiom Hayuonanenoii 6ank Yrpaunvl u kommepueckue danku. Ha
paszeumiue MeAHCOAHKOBCKO20 erdumoeaHu}z CYWeCmeeHHO noeiusiu ()@H@.?iCHO'er‘aul’)’lHa}Z noaumuka, Komopyro
npoeooun  Hayuonanvnoii  6anx Ykpaune, U npumemnsiemvie UM MemoOvl  KpeOumosauusl.
OO0HOUL U3 2NA6HBIX YCA0BUIL YCNEUHOU Peanu3ayui IKOHOMUYECKUX Pehopm 6 cmpane S6Iemcsi (popMuposanue
coomeemcmeymmeﬁ bankoscKol cucmembvl, Komopdasl A6JIAemcs C10HCHbIM U MHOZOd)yHKL;MOHa]leblM MEXAHU3-
MOM, U Kacaemc: ([)uHchosbzx uHmepecoe cmpanbl, 0MOebHbIX npednpuﬂmuﬁ u opeaHu:«:auuﬁ, 6ce20 HaceneHuA
u momy nododnoe. Mescobankosckoe KpeOumosatue Ha ce20OHAUHUL 0eHb OCIMAENICS BANCHBIM CE2MEeHMOM hu-
HAHC0B020 PBIHKA, USPAsL 3HAYUMENbHYIO POTb 8 NOOOEPHCAHUU TUKBUOHO20 YPOBHS YKPAUHCKOU OAHKOBCKOU CU-
cmembol, Komopas celyac 6 cmaouu CMaHo6IeHUs.

Abstarct

The article deals with issues of interbank lending. The current state of the interbank lending market is ana-
lyzed.The nature and role of interbank lending to improve the banking system are investigated. Benefits of inter-
bank lending for banks are revealed. The role of the interbank lending market in ensuring the development of the
banking system is studied. The main problems are stated and the key ways of improving the work of banks on
interbank lending are substantiated. Today in Ukraine, interbank credit is of paramount importance because of
the aggravation of the problem of bank liquidity, which is caused by macroeconomic factors - a continuous decline
in domestic production and payment. As part of the credit market, interbank lending plays a role, on the one hand,
the credit security of banks and, on the other, an instrument for regulating interbank relations. The interbank
credit market is an important segment of the financial market and plays a significant role in maintaining the
liquidity of the domestic banking system. The National Bank of Ukraine and commercial banks are active partici-
pants in the interbank credit market. The development of interbank lending was significantly influenced by the
monetary policy pursued by the National Bank of Ukraine and the lending methods used by it.

One of the main conditions for successful implementation of economic reforms in the country is the formation
of an appropriate banking system, which is a complex and multifunctional mechanism, and concerns the financial
interests of the country, individual enterprises and organizations, the general population, etc. Interbank lending
to date remains an important segment of the financial market, playing a serious role in maintaining the liquidity
level of the Ukrainian banking system, which is currently in its nascent stages.

s dz¥ Yo ' balx@z@mxierbka cucmema, MidnCOAHKIGCLKUL PUHOK, MIJCOAHKIGCHKUL KpeOum, 001iK06a
cmaska, peinancyeamnms.

s dzt Uj 9" J OadARuiABHEXIBCKas cucmema, MeICOAHKOBCKULL PbIHOK, MENCOAHKOBCKULL KpeOum, yuen-
HAsL CMABKA, pehUHAHCUPOBAHULe.

Keywords:banks, banking system, interbank market, interbank loan, discount rate, refinancing.

Formulation of the problem. In the current con-
ditions of transformation of the Ukrainian economy, the
study of the state of the banking system and interbank
relations is of particular importance. This is due to a
significant increase in requirements for the banking
system, its credit, investment potential, sustainability
and liquidity.

In the current conditions of economic growth of
the country, when the attraction of time deposits is
complicated by the shortage of own working capital of
enterprises and a considerable inflation rate, and the
level of distrust of banking institutions is observed by
the population, there is a need for attracting funds from
other sources - and one of such sources for banks are

interbank loans or interbank loans. Interbank credit has
a special place in the bank's cash flow management sys-
tem and has a significant impact on the development of
the banking system as a whole. Interbank loan flows af-
fect the interests of many industries and interact with
the securities market and the foreign exchange market.
Of all financial instruments available today, interbank
loans are the most responsive to changing financial
market conditions, as banks often view the interbank
credit market as an operational source for active opera-
tions in other segments of the financial market. There-
fore, determining the place of interbank loans in the
bank's cash flow management system is a pressing issue
today [4].
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Analysis of recent research and publications.

The work of such scientists and specialists as S. Ar-
buzov, F. Butynets, O. Vasyurenko, O. Dziublyuk, A.
Yepifanov, A. Moroz, R. Tirkalo, R. are devoted to the
study of the role of interbank lending, the function and
structure of the interbank lending market. Mikhailuk,
M. Savluk and Ishi.

The formulation of the goals of the articleis to
investigate the role of the interbank lending market in
ensuring the development of the banking system.

Outline of the main research material. Bank
lending is inseparable from transactions in the inter-
bank lending market. Obtaining loans from other banks
makes it possible to replenish bank credit resources. In
case of excess resources, the bank places them in the
interbank market, in case of lack of resources the bank
buys them in the market. The interbank credit market is
an important component of the credit market, that is,
interbank credit is a very important concept in the credit
system. But there is no single interpretation to define
this concept.

Scientists FF Butynets, AM Gerasimovich [2] say
that interbank credit is an operative method of raising
funds, but an expensive source of bank resources.
Economist SG Arbuzov [1] states that interbank loans
are loans granted on the interbank market by one bank
to another. Credit relations between banks are deter-
mined on a contractual basis through the conclusion of
credit agreements, which stipulate the terms of place-
ment of temporarily free funds, rights and obligations
of the parties to the proper processing of cases on inter-
bank credit.

Vasyurenko OV [3] defines that an interbank loan
is an operation that enables banks with insufficient re-
sources to meet the reserve requirements of the NBU
and meet the needs of their customers in loans.

The great explanatory dictionary of economic and
legal terms defines interbank credit as the monetary
resources of financial and credit institutions, which
place in each other in the form of short-term deposits
[8].

Therefore, an interbank loan is an economic
relationship that arises between banks to mobilize
temporarily free funds to meet their customers' credit
needs and provide liquidity.

The interbank market is the part of the borrowing
capital market where the temporarily free cash
resources of credit institutions are attracted and placed
by banks in the form of interbank deposits or loans.

The subjects of interbank lending operations are
banks that can act as borrowers and lenders in the
interbank market.

The object of interbank lending operations is cash
transferred by one bank to another in the form of loans
on terms and conditions specified in the contract.

Today, the domestic interbank lending market is
one of the key segments of the financial market. And
interbank credit has a special place in the credit system
and has a significant impact on the development of the
banking system as a whole. Interbank loan flows affect
the interests of many industries and interact with the se-
curities market and the foreign exchange market. Of all
the existing financial instruments, interbank loans are

the most responsive to changing financial market con-
ditions, as banks often view the interbank credit market
as an operational source of resources for active opera-
tions in other segments of the financial market. One of
the characteristics of interbank loans is their effective-
ness, that is, the ability to influence the efficiency of the
banking system. However, little attention has been paid
to these issues in the financial literature. In view of this,
further improvement of the mechanism of interbank
lending and outlining of the main factors that determine
the effectiveness of interbank loans becomes especially
relevant [7].

It can be argued that interbank credit has a number
of advantages over other sources of replenishment of
the banks' resource base and support for the efficient
operation of banks. These benefits are:

- the speed of obtaining the necessary resources,
as well as the ability to obtain the necessary resources
at any time from banks with currently available funds;

- the possibility of attracting funds both for the
long term and for the short term - unlike other sources
of replenishment, they can be attracted and for a rather
short period - from 1 day to 1 month (a parallel can be
drawn with customer deposits - they cannot be attracted
to such a short period of time as it is unprofitable for
customers - the profit for such a period of time will be
very small);

- lower cost compared to other resources at the
moment of stability of the financial system, when inter-
bank credit is not in demand;

- less risk for creditor banks, as banks are more
reliable borrowers than businesses and households;

- since, according to the NBU regulatory frame-
work, the amounts of interbank loans are not subject to
the obligatory reserve, this source of resources provides
additional opportunities for expansion of the lending
activity of the bank [4].

The peculiarity of the interbank lending market is
that both the demand and the supply side are banks. The
interbank credit composition is divided into mutual
loans between commercial banks and loans to commer-
cial banks by the National Bank of Ukraine [10]. As a
result, the interbank credit market, as a mechanism for
the movement of funds, plays an important role in the
formation of circulating money and its specific struc-
ture.

Interbank credit is given to banks by each other
when some of them have available resources that need
to be deployed quickly and efficiently, while others
have a temporary lack of resources needed to fulfill
their obligations in a timely manner.

In other words, the main function of interbank
lending is to support liquidity. An additional function
that medium- and long-term interbank loans can fulfill
is to ensure a return on investment.

The advantages of interbank lending operations
are, first and foremost, the relative ease of execution
and speed of implementation [6].

An important feature of the interbank credit mar-
ket is that loans here are issued only in non-cash form.

The market for interbank lending is characterized
by the presence of:

- market participants - borrowers and creditors;
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- financial instruments;

- the so-called sites on which the market price, that
is, the interest rate, is formed as a result of matching
demand and supply of loans;

- regulatory bodies that influence the market in or-
der to ensure conditions for free competition for all par-
ticipants [5].

The presence of a large number of participants in
the interbank market and potential counterparties re-
quires the creation of technology to analyze their finan-
cial and economic condition and the formation of sim-
ple mechanisms for determining credit limits and coun-
terparties.

Different financial instruments are used in inter-
bank lending operations. These instruments today clas-
sified as commercial bank instruments (overdrafts on
correspondent accounts opened with other banks; inter-
bank loans; interbank deposits; deposit certificates).

The development of interbank lending is possible
provided that the banking risks are reduced while con-
ducting interbank lending operations. In this connec-
tion, the necessity of applying the mechanism of uncon-
ditional debiting of funds from the correspondent ac-
count of the borrower bank in case of default on
repayment of interbank loans, introduction of entering
into forward and futures contracts at interest rate will
be substantiated, which will allow to reduce the risks of
significant fluctuations interest rates on the interbank
lending market.

Among the instruments in the market for interbank
loans, the National Bank of Ukraine instruments play a

major role. Thus, the extent to which the NBU partici-
pates in the prevention of crises in the banking system
depends largely on the existing system of refinancing
of commercial banks, namely on the solution of such
technical issue as the provision of short-term loans,
which are necessary for completing interbank settle-
ments and payments. In this regard, it is suggested that
the National Bank will introduce intraday loans. The
use of such loans will ensure the smooth functioning of
the payment system and maintain the liquidity of com-
mercial banks. The absence of a source of short-term
borrowings in a weak interbank loan market encour-
ages commercial banks to maintain sufficient balances
on correspondent accounts with the National Bank for
reinsurance against crisis situations [7].

In 2018, the banking system maintained its struc-
tural liquidity surplus, mainly as a result of our foreign
currency buying operations. Under such conditions, the
main operations of the monetary policy were the oper-
ations of placing the National Bank's deposit certifi-
cates for a fortnight. Given the return of the Ministry of
Finance to the domestic market of short-term govern-
ment debt and the emergence of alternative indicators
of the value of 3-month hryvnia resources, the National
Bank in February 2018 suspended the placement of de-
posit certificates for this period. Despite the structural
liquidity surplus of the banking system, its narrowing
into separate periods and the segmentation of the inter-
bank credit market, the demand for refinancing loans
from individual banks increased. However, the volume
of these operations was negligible. Some indicators of
liquidity of the banking system are given in Table 1.

Table 1
Selected indicators of liquidity of the banking system, min
Including: Including
tender loans
Code . . Of these: no Certificates O/N
Date accounts Refinancing | Loans insolvent of deposit deposit Tenders
O/N | Total and ol
L certificates
liquidated
banks
01.01.2017 | 40503 67894 0 1555 1555 68042 20655 47387
01.01.2018 | 37488 61673 0 7374 7125 67020 37319 29701
01.01.2019 | 35648 54802 1 4200 4200 61944 30126 31818
Source: [9]

On January 11, 2019, the National Bank of
Ukraine launched a new operational design of its mon-
etary policy to respond flexibly to changes in the liquid-
ity of the country's banking system. The main opera-
tions of the new design were tenders for placement of
certificates of deposit for a period of 14 days and refi-
nancing for the same period. The cost of such transac-
tions is determined at the level of the National Bank of
Ukraine discount rate.

Thus, the regulator has become an active player in
the interbank lending market. At the same time, the at-
traction of resources to the NBU for banks is more at-
tractive today than in the interbank market - 17.5% ver-
sus 18% -19% in the market for a period of 14 days.

Most often, it is a repo operation (a loan secured
by securities of the Ministry of Finance of Ukraine),
which is not a classic refinancing loan. That is, banks

place funds in T-bills (government) and, if necessary,
can raise resources with the NBU (states) as collateral
for these securities.

This type of transaction is in demand in the mar-
ket, but not all participants have learned to use it. For
example, in March 2019, loans from the National Bank
were used by: Prominvestbank, Privatbank, Megabank,
Ukrsibbank, Gradbank, Ukrgasbank, OTP Bank, In-
vestment and Savings Bank. These transactions are
standard practice for banks and are not evidence of li-
quidity problems with the bank, but merely demon-
strate flexibility in approaches and adaptation to mod-
ern instruments in the market.

Conclusions.As a result of the study of the impact
of interbank lending on the development of the banking
system, it can be argued that in order to intensify the
work of the banking system in the interbank lending
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market it is necessary to take measures to optimize the
existing organization of the interbank lending market.
Therefore, the following measures can be identified to
enhance the development of the interbank credit mar-
ket:

- the regulatory framework needs to be further
elaborated;

- simplify the refinancing procedure and reduce
the security requirements;

- strictly adhere to the current legislation and apply
the appropriate sanctions for the slightest violation;

- in the conditions of crisis, to issue refinancing
loans under the strict control, stable and solvent banks;

- refinancing operations by central banks only with
financially sound credit institutions;

the use of standardized collateral for central bank
lending;

- use in the control of risks of the same instru-
ments, but in different combinations.
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Abstract

The aim of the article is to study of the possibility of simultaneous connection of lots of user who can use
different services of the base station. This is necessary to understand the possibility of not allowing a denial-of-

service attack, that is a special case of a network reboot.

s dz¢ yJ o jM2Nh 88swo@ruposanue.
Keywords M2M, 5G, simulation.

MHOXECTBO yCTPOWCTB, MOJIKIIOYEHHBIX K CETH
WHaTepHET, 0OMEHHBAIONINXCS MEXIY coOoi MH)Op-
Manuel, o0pa3yloT CTPEMHTENHHO pPa3BUBAIOLIUNCS
cermeHT MHTepHeTa Bewel (anri., Internet of Things).
EBpomnelickuii MHCTUTYT 1o craHpaptusamun ETSI
(European Telecommunications Standards Institute) c
LENbI0 0003HAYEHUs] TAKOTO POJia CBSI3M NPUMEHSET
TepMUH "MeXMalIMHHOe B3amMoaeicteue" (M2M,
Machine-to-Machine). IIpu BO3HUKHOBEHHH 3KCTPEH-
HBIX CUTyallMi U MTHOBEHHOM cCpalaTbIBaHUHM OOJIb-
IIOT0 KOJIMYECTBA JaTYMKOB HPOTHO3MPYETCS B3PHIB-
HOH pocT Tpadurka, HOCTYNaIOIIero Ha 00CTy)KUBaHHE,
IIPY 3TOM B Pa3IMYHBIX JIEMEHTAaX CETH MOXKET BO3-
HHUKHYTB Iieperpyska. O0cmykHBaHHE MEKMAITMHHOTO
TpadyKa HauMHAETCs Ha 0a30BBIX CTAHIMSX, COIpS-
KEHHBIX C y3JIaMH yIipaBieHns MmoomipHocThI0 (MME,
Mobility Management Entity). Y3ms1 ynpaBienust mo-
OMJIBHOCTHIO OTBEYAIOT 32 CHTHAIM3AIMI0 MEXAY Sl
pOM CeTH W TI0JIb30BATEILCKMMHU YCTpPOMCTBAMU U
Y4YacTBYIOT B MpOILECCAaX aKTUBALMHM M JIE3aKTHBAINU
CETEBBIX pecypcoB. B cirydae BEISABICHUS IEPETPyKEH-
HOCTH Y3JIOB YIIPaBJICHNSI MOOMIBHOCTHIO HEOOXOJMMO
CBOEBPEMEHHO 0allaHCUPOBATh U MEPEHANPABUTH Tpa-
¢ux B npyrue y3:161 MME, Tem cambim, pasrpyxas co-
OTBETCTBYIOIIME DJIEMEHTHI ceTu. banaHcupoBka
Harpy3Kod OCYILECTBIISETCS BEPOSTHOCTHOM cCTpare-
THUEH MapmpyTu3anuyd Tpauka OT Kaxaod 0a3oBoi

CTaHIIUH, KOTOpasi COCMHEHA C HECKOJIBKUMH y3IIaMH
MME. BaxxHoit onTUMH3aIMOHHON 3amaueil sBIIsIETCS
oTIpeieNIeHIE POMEKYTKa BPEMEHH KOPPEKIIUH H T10-
pora meperpy3ok, KOTOPBI yKa3bIBaeT Ha 3arpyxeH-
HOCTD y3J1a YIpaBJIeHUSI MOOMIBHOCTBIO.

1. byagyuwee O6pBRWMEBX Ce

B Hacrosiee BpeMs kpaiiHe ONYJIIPHBIMH U pac-
MPOCTPAHEHHBIMH CTAHOBATCS 00JIauHbIE CEPBEPHI, 00-
JaJaroIIe MHOXKECTBOM MPEUMYIIECTB, UTO 1 oOecre-
YHBaeT X BOCTpeOOBaHHOCTH. K ToMy ke, cerogHs cy-
OIECTBYeT  OTPOMHOE  KOJIMYECTBO  OOJIAYHBIX
xpanmnuin, Ttakux kak Google Cloud Platform,
Amazon Web Services, Azure, IBM bluemix u npyrue.
[To aToit nprurHE TpadhUK MOKET MPOXOIUTH OOIBIINE
PACCTOSIHHS OT IOJIB30BATENIS IO MECTa XPaHCHUS JIaH-
HBIX.

Ha panHell craquu KOMMEpPYECKOr0 pa3BepThIBA-
Hus 5G, 3a UCKITIOYEHHEM CMapTQOHOB, Tperoara-
€TCsl, UTO KJIF0UEBBIM 5G MPOIyKTOM OYyJeT HeTmocpe -
CTBEHHO HOYTOYK ¢ moakmodeHneM k Sky Office. Sky
Office — aT0 KOHIENIUS EPEHOCA BBIYUCIUTEIBHBIX
MOIIHOCTEeH HOYyTOYKa B 00JIaKO, TIPU OCHAIIICHUH HO-
yTOyKa BcTpoeHHBIM 5G MonmemoM. Takum 00pas3om, B
o0J1ake MOTYT pa3MeIIaThCs HE TOIBKO (hailiibl MOJIB30-
Batenst (Cloud Drive), HO 1 mporpaMMHoe obecrede-
HUE, KaK WrpoBbie mporpammubeie mpoaykTsl (Cloud
Games) unu MS Office 365 (Cloud Office).
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Yuncet + 5G moaynb + eSIM

Yuncet co BCTpoeHHbIM 5G + eSIM

Applcation
Process

RF components

Other components

5G HOyTOYK

5G ceTb O6nako

(og)

Puc.1.1. Konyenyus Sky Office

B cirydae, eciim cetr cOTOBO# CBSI3M o0ecmeyar 3a-
JIEPKKY B €IMHHIBI MUJUTMCEKYH]] U TIPEIOCTABAT BbI-
JICTICHHBIN Ha/le)XHBIN KaHall CBS3M Ha OE3IMMHUTHOMN
ocHoBe (Network Slice), To B TakoMm citydae padbota co
Sky Office B nanbHeiiieM MOKeT CTaTh MOMYJISIPHBIM
criocoboM npuMeHeHust HoyToyka. [Tpu BceM 3TOM I10-
TPEOUTENb MOJYYHUT PSAZl HHTEPECHBIX U TOJIE3HBIX I10-
TPEeOUTENBCKUX KauecTB, KOTOPBIE HEJOCTIKUMBI TIPH
HCTIONIb30BaHUN OOBIYHOTO HOYTOYKA.

Koneuno, Bomumomenue pemenus Sky Office Tpe-
OyeT BBICTpaMBaHUS LEJIOW SKOCHCTEMBI ITPH YIaCTUH
Cpa3y HECKOJIBKUX OTpPAaClIeH, TaKUX KaK: ITPOM3BOAH-
Teleil onepalnoHHBIX CUCTEM M IPOrpaMMHOT0 obec-
MeYEeHUs, MPOMU3BOAUTEIEH HOYTOYKOB, ONEpaTOpOB
COTOBOW CBSI3U, 00JaYHBIX CEPBHUC-TIPOBAiIEpOB, PO-
n3BOAUTENEH ynIceToB, mpousBoauteneit eSIM u mo-
nyneit 5G. Ho HecMOTpsl Ha CIIOKHOCTh UMILIEMEHTA-
MM, B Onwkaiimem Oyaymiem oxwuiaercs, 4to Sky
Office Oyner umeTh ObICTpEIH pocT B Kutae u npyrux
CTpaHax.

2. NHTepHeT Beweim

Wutepner Beme#t (anran. Internet of Things, IoT)
— 9TO KOHIENIHS BEIYUCIUTEIBHON CeTH (PU3NIECKUX
IpeIMETOB («BeIIei»), KOTOpble 000PYI0BAHBI BCTPO-
€HHBIMU TEXHOJIOTHSIMH C LIEJBI0 B3aUMOJICHCTBUS

Kabens/onTosonokHo

Jpyr ¢ ApYrOM WIU C BHEIIHEW CPeloil: YMHBIM TpaHC-
MopT WK NojAKIouYeHHble aBroMoOunu (Connected
Cars), ymusiii ropoz (Smart City), ymubie cetu (Smart
Grid) B sHepreTuke, yMHbIE MallMHBI U 1iejble (ald-
PHUKH, KPOME TOT'O MOTPEOUTEIBbCKUII CEKTOP — HOCH-
Mble  ycTpoiictBa (Wearables), moxakiroueHHBIE
yerpoiicta (Connected Devices wnu Appliances), ym-
HBII oM (Smart Home) (BKiIto9asi yMHBIE MHOTOKBap-
THUpPHBIE AOMA) U T.I. BCE BHOCHUT ONOJHUTEIHHBIC
Harpys3KH Ha CeTH Iepeady JaHHbIX.

VYerpoiictea [oT Ha KOHEUHBIX y371ax (Ha epude-
PHH WM TPAHUIIAX CETH) MOJKIIOYAIOTCS K 00JIaKy WIn
cepBepy U1 UX MHTEJUIEKTYyalbHOH 00pabOTKU M TO-
cienymwolel anantuTuku. Hekotopele penieHus: nojco-
€IMHSIOTCS HANPSIMYIO, APYIHe — Yepe3 IIUTI03bI, Kak
nokasaHo Ha puc.2.1. [10361 00beqUHSIOT TpauK U3
3HEProd(pPeKTUBHOW CETH MaJbHEr0 pamuyca Aei-
CTBHUSI B JIOKQJIbHbIE W TIJIOOAJILHBIE CETH C OOJIblIEit
MIPOITYCKHOW crocoOHOCThI0. C IeNblo yI0BIETBOPE-
HUSI pa3HbIX MOTPEOHOCTEN MPUIIOKEHNH B 3aBUCHMO-
CTH OT 30HBI TOKPBITHS, BPEMEHH 3a/I€PKKH, TIPOIYCK-
HOW CIOCOOHOCTH, YHEPrO3(PPEKTHBHOCTA U CTOUMO-
CcTM  pa3paboTuMkamM  JOCTyNmeH  IeNblii  pAaf
panuonHTepHeHCcoB Pa3IMIHBIX MO XapaKTePUCTHKaM
Y BO3MOXHOCTSIM.

D6nauxoe xpanenue,
WHTRNNEKTYaNbHaA 06paBoTKa JA3HHLIX W BHANWTHKE
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Cotosan ceA3b

Wi-FiAP &
)
(&$

W

Ethernet
Wi-Fi

Wi Moms308a- §

o Bletoth D = \:LI emoit S/ |z
H- D00 | e g? 2
7 2 A
I | £ =
Q Thread, _— T
E} J— ZTigBee, = g

e ﬁ Z-Wave 3.

A L

CnymHuosan cea3b a

(poMbiLunexHbie,
TPAHCNOPTHYIE,
MOpCKHe,
BMAUMOHHBIE WAIO3LI o

[1aTdmm W HCNONHMTENbHBIE YCTPORCTBE
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3. PeweHunuda kKkomumccuwn
BaHua &Getein 5

Tunomuvle 30ubt 5G: BBIICIHATH TMOJOCHL PaIAO-
yacToT 4800-4990 MI'11 u 25,25-29,5 I'T'1; 11 vcnoib-
30BaHUsl PAJMODICKTPOHHBIMHA CPEJACTBAMHU CETEH
CBSI3U TISITOTO MOKOJICHUS B paMKaX MHJIOTHBIX 30H JUIS
MPOBEICHUS HAYYHBIX, UCCIICIOBATEIBCKIX, OMBITHBIX,
JKCIICPUMCHTAIBHBIX U KOHCTPYKTOPCKHX DPabOT a0
31.07.2021 r.

Kommepueckue cemu 5G: seinenuts Ha 10 net He-
OTIpeNlelIeHHOMY KpYTY JIHI Uil Mctronb3oBanus POC
5G nomnocy 24,25-24,65 I'T', B TOM 4ncie It co3aa-
HUS TEXHOJOTHYECKUX CETeH CBA3HM, HA TEPPUTOPUH
Poccuiickoit ®@enepanuu (ucnons3zoBanue POC poc-
CUICKOTO MPOUCXOKICHUS TIPU UX HATH4INK B EquHOM
peecTpe pOCCUICKON Paino3IEKTPOHHOM MPOYKIIUH).

4. OnMmcaeHBKCNepunUMeHTa
60T bl

[IpoBeneHue wuccieaoBaHKUS Ha OJHOBPEMEHHOE
KOJIMYEeCTBO aDOHEHTOB, KOTOPBIE MOT'YT TIOJIh30BaThHCS
ycrmyramu 0a30BOH CTaHIIUH, HEOOXOAUMO UIS TTOHH-
MaHHA BO3MOXKHOCTH pealTi3allii aTaKh «O0TKa3 B 00-
CITY>)KHBaHHUI», YTO SIBIICTCS YaCTHBIM CIIydaeM Iepe-
rpy3kna cetdn. OTka3z oT OOCIYy)XHBaHHUSA- 3TO IOTOK
JIOXKHBIX 3alPOCOB, KOTOPBIC MBITAIOTCS OJIOKHPOBATH
BBIOpaHHBIN pecypc 100 MyTeM aTaKH Ha KaHaJ CBSI3H,
KOTOpHBIi "3a0uBaeTcs" OrpoMHON Maccoil Gecrones-
HBIX JAaHHBIX, WM K¢ aTaKOW HEMOCPEICTBCHHO Ha
cepBep, 00CITYKUBAIOIIUN JaHHBIH pecypc.

Tpunyun pabomot |

RRF et

v Beureid ()M mreaedqpe,-

FKPY ‘Ipabax pMeBMBIEIHHOT®I - B3aWMOJICHCTBHSA

(M2M-tpaduk) mocie oOCIy)KHBaHHS Ha 0a30BOM
CTaHIIUH MOCTyMaeT Ha oauH u3 MME-y3710B, KoTOpBIC
MIPUKpPEIUICHBI K 0a30BOH CTaHLIMH. Y3eJ yIpaBleHUS
MobmibHOCTEIO (MME) oGecrieunBaeT BO3MOMXKHOCTH
MIEPEKIIIOYEHUsT MEXy Oa30BBIMU CTaHIMSIMH U pa-
00Ty B pOYMHHTE.

B pabore Oyner mokasan yuactok cetu 5G, co-
snanubii B Anylogic. K cetn moakimrodaroTes pasHbie
TUTBL YCTPOWUCTB: TeNneOHBI, cMapT(OHBI, aBTOMO-
6w, 10T. Ha mepBoM 3Tame mpouCXOANUT COeTIHEHHUE,
KaK ¥ B OOBIYHOM COTOBOM CETH, ¢ 0OA30BBIMU CTAHIIH-
SIMH 1 KOMMYTaTOpPaMH. 3aTeM B 3aBHCHMOCTH OT 3a-
poca, eciM Hy>KHO, Ha yPOBHE BUPTYaJIH3aluy IIPeJo-
CTaBJIAETCS JOCTYI K HY)KHOH CETH ISl MOJy4EHUs
TpeOyeMol yCIIyri: MOOMJIbHBIM UHTEPHET, HHTEPHET
YMHBIH  TpaHCHOPT
(automotive).

B npoexTe co3qaroTcsi HECKOIBKO THUIIOB areHTOB:

- BasesBnsercs onmcanueM 0a30BBIX CTAHIIHM, C
KOTOPBIMH COCTUHSAIOTCS YCTPOiicTBa aDOHEHTOB CETH,
Takue KakK TeleoHbl, CMapT(POHBI, aBTOMOOWIIH,
YCTpOWCTBa MHTEpHETA Bellel. BeiBoauTes aHnmManus
13 KApTUHOK 0a30BBIX CTAHIIHI, KOMMYTaTOPa U OSITBIX
[IECTUYTOJIBHUKOB, KOTOPBIE HCIIONB3YIOTCA I 000-
3HAYEHHs] aKTUBHBIX COT. 32 BUJUMOCTh IIECTUYTOJIb-
HHUKA COThI OTBEYAET MepeMeHHas Ceil, mpuHumMaromas
3Ha4YCHUsA OT 1 10 6, B ClIydae eciu CBsA3b C aDOHEHTOM
YCTaHOBJICHA.

o links

Q) ceil

Puc.4.1. Tun azenma Base

B momenu oTo6paxaeTcst Ta coTa, Yel OPSAIKOBBI HOMEp COBIAIaeT ¢ IepeMeHHO# Ceil, uto 3amaercst Ko-

JIOM B CBOMCTBE BUJAMMOCTH MHOTOYTOJIbHUKOB, prc.4.2.

“hh

Gy LT 0 T

Puc.4.2. Omobpacenue com

- DataCentersBnsercst onucanneM HEHTPOB, KOTOPHIE NPEIOCTABIISIOT YCIyTH JUIsl a0OHEHTOB (TesieOHMS,

MoOWIBHBIN HHTEpHET, 10T, automotive), puc.4.3.
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Puc.4.3. Tun azenma DataCenter

B naHHOM areHTe ecTh KapTHHKa AaTaleHTpa U
KPYT, KOTOPBII IPUHUMAET Pa3HbIC LIBETA, B 3aBUCHMO-
CTH OT IIPEJOCTaBIIEMOIl naTa-lIeHTpoM yciyru. L{ser
KPYroB y IaTalleHTPOB 00O3HayaeT MepBOro Mo oye-
peIr MOIKITIOYMBIIETOCS K HeMy a0OHEHTA. 3eleHbIH
KpYT - a0OHEHT TenedoH; cephlii - aDOHEHT aBTOMO-
Owh; cuHUIT - aDOHEHT cepBep; Xaku - aboHeHT [1K.

- Tun azewma Sub sBigeTcs onurcanueM abOHEH-
TOB, KOTOPBIE CHAaYaJla COCAMHSIOTCS C 0a30BBIMHU CTaH-
UM, TIOTOM WX JaHHBIC HAIPABISAIOTCS B CETh BHUP-
TyaJTU3aIiy JJIs TOTyYeHHS JOCTYIa K HYKHBIM YCITy-
raM, KaXIyl0 W3  KOTOPBIX  MPEJOCTABIIIIOT
OTIpeieIIeHHBIC TaTalleHTPHI, puc.4.4.

. o connections

(M type

@ myDataCe

g;-\f @ Tine

d drawline
main
stage
colorList

(*x
Py
@ comer

(® parameter

@ linkToDatale

@ myBase

“® statechart

(5

Puc.4.4. Tun azenma Sub

- SubTo d@urhiB&T Bce NOIKIIOUYECHUS
A0OHEHTOB K JaTalneHTpam. /s mosBIeHUsI HOBOTO CO-
SIMHEHUS C JATalleHTPOM OYEPETHOTO a0OHEHTa CO-

.'” connections

3[aeTCsl OT/ACNBHBIN areHT Mo THmy S U b T o v, @on t e r

TOPBII 3aKITI0YAaeTCsS B areHTe COOTBETCTBYIOIIETO Ja-
TaleHTpa, puc.4.5.

e line

M

I statechart

() number
() count
) erorc

(@ checkl

Puc.4.5. Tun azenma SubToCenter
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Jlormueckas mens nporpamMmmesl, puc.4.6:
generateSub  queue COrmey queue] convey sink

& ao

Puc.4.6. Jlocuueckas yens

B mepBoM 0J10Ke cO31al0TCsT areHThH A0D0OHEHTOB C
MHTEeHCUBHOCTHIO (.5 B CEeKyHy, Aajiee areHThl Clie-
JIYIOT K MIEPBOMY KOHBelepy depe3 070k queue (oH Ha
TOT CJIy4aii, €Clii Ha KOHBEHepe He OCTAHETCsl MECTa).
KomnoHneHT koHBelepa cBsi3aH ¢ nonocoil. Ilocne npo-

XO0XJICHUsI KOHBelepa (urypka mepeMecTUTCs K CH-
HEMY 00JIaKy U UCYE3HET HEHAJIONTO U3 00JIACTH BUIH-
MOCTH. B KOHIIE TOrHuecKoii 1emnu B 0J10Ke sink BEIIOJI-
HUTCS YAaJICHUE U3 aHUMAIIUU JIMHUU CBsI3U a0OHEHTa
U JIaTalleHTpA.

Cemb gupmyanuzayuu uiu «cems no 3anpocy»

CeTb BUpTyanusauum

Puc.4.7. Cemv supmyanuzayuu

['pymnmel TWMHAN pa3TUYHBIX IIBETOB BHUIHBI WM
CKPBITH B 3aBHCHMOCTH OT ITOKAa3aTelNel MOy
subs, nanpumep, rpyma 3eJEHBIX JTHHUN B CETH BUP-
TyalM3aliy 3aJaeTCsl UIT aBTOMOOMIBHBIX aO0OHCH-
TOB.

B oGOmake ycmyr mpeacTaBieHBI 4 TEKCTOBBIC
Haanucy: automotive, 10T, Tenedonust 1 MOOUITBHBIN
uaTepHeT. OHH 3aMPOrPaMMUPOBAHBI HA OTOOPAKESHUE
Ha3BaHMs YCJIyr, KOTOPbIE B TEKYI[UH MOMEHT Bpe-
MEHH OOMEHHUBAIOTCSI HH(DOPMAIUEH ¢ JaTalleHTpaMu.

CBoJiCTBa TEKCT M [IBETa MMEIOT ANHAMUYECKOE 3HAYe-
HHe, 3aBHCsIIEe OT TMOKa3zaTeled  IMOIMyJIsIuU
dataCenter. B 1aHHBIX TIOKa3aTeNsIX CyMMHUPYETCS KO-
JIMYeCcTBO a0OHEHTOB, 0OPATHBIIMXCS 32 TON WM HHON
ycayroii, puc.4.8. Uem Oosblie 3TH TOKa3aTenu, TeM
Oonpmie OymyT (OHOBBIE TPSIMOYTONBHUKH Ka)IOH
yciayru. BockauuarenbHblil 3HaK - CUTHAIU3ALU O TIe-
perpysKke JaTareHrpa.

MOOUMbHbI

MHTEpHET

Puc.4.8. Obnaxo ycnye

JleMoHCTpanus paboThI IPOrpaMMBbI IpeIcTaBIeHa Ha puc.4.9.



«Colloguium - journal » # 5(92), 2021 / TECHNICAL SCIENCE 41
—_— P
MODANLHLM
MHTEPHET

.\ 3

B 5
{ —= 7)o

% L4
WX ITITTITCER

CeTb BUpTYyanuaaumm

Puc.4.9. lemoncmpayus pabomul npocpammei

5. PacuyeT 3apjgepxek Ha
Ha TpancnopTHON ceTH 3aA€pKKU PACCUUTHIBA-
10TCs o hopmyie:

1.1)

rjie S — paccTosiHUE B KM, Vs — CKOPOCTh CBETA B
BakyyMme, 0.6 — ko3 uImeHT pacnpocTpaHeHus cBeTa
B omnToBOJOKHe, K;, - Bpems 00paboTkum makera
yctpoiictBoM, npuHuMaeM 0,075 mc, Nhop - KoIHye-
CTBO XOIIOB.

[pu ocymecTBIeHNN pacueTa 3aep>KKH HE yUH-
THIBAIOTCSL PAJMOPEIICHHBIC JMHUU, KOTOPHIE MOTYT
BHOCHUTH 3HAUMTEIHHYIO 3a7epKKy. [t cepBucos 5G,
KOTOpBI€ YyBCTBUTEIBHBI K 3aJIep)KKaM, CIeIyeT OTKa-
3aThCsl OT PAAUOPENICHHBIX JIMHUM.

3aKknwyeHwune

Takum 00pa3oM JaHHOE UMUTAIIMOHHOE MOJICIIH-
pOBaHKME MOKHO MPUMEHSTH JUIsl pacueTa HOBBIX JaTa
LEHTPOB IPU MPEIOCTABIEHUHU YCIYT BCEMY MUDPY.

Taxxe X0TeJIOCh OTMETUTB, 4TO cTaHAapt SG ode-
jaeT B KOPHE M3MEHMTH KU3Hb UEIOBEYECTBA, BHEII-
PUB IIKUPOKUI EpeyeHb HOBBIX TeXHOJOrui. OcTaeTcs
TOJIBKO JKJIaTh OKOHYAHUS UCTIBITAHUM U 3aIlycKa ceTel
5G B mupoBoMm Macmrabde. Ho, K coxaneHuro, ecTbh
PHUCKH, CBSI3aHHBIC C PEIICHUEM 10 YACTOTHOMY CIICK-
Tpy 5G, Takue Kak HEJIOCTATOYHAsI 1OJIOCA ISl BBICO-
KHX CKOopocTeit u OTCYTCTBHUE mmWave

T (millimeter wave) a1 mocTpOCHUSI MUHUMAJIBHBIN 3a-

JepaKeK. DTO OKaKeT BIUSHUE Ha BO3MOXKHOCTH peau-
3anuu cepBUCcOB. Kpome Toro, 3akoHOAATENbHOE Pery-
JIMPOBaHKE MPaBUII IPUMEHEHHs obopynoBanus 5G u
COJICPIKALTUXCS B HUX DJIEMEHTOB CETH MOKET OTPaHU-
YHUTh ONIpE/IeJICHHBIC CLIEHAPUH HCTIOJIH30BAHHUS CETH.

Pabora BbITIONIHEHA TIPY UHAHCOBOH MO/IEPKKE
Poccuiickoro ¢onna ¢yHIaMeHTaNBHBIX HCCIIEN0BaA-
=l (mpoekt Ne19-07-00525A)
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DIAGNOSTICS OF ASYNCHRONOUS ELECTRIC MOTORS UNDER INDUSTRY 4.0 CONDITIONS

O dedets s ©Oydw

B cmamve pacemampueaemcst cydocmpoumeﬂbna}z ompacio, eé xXapakmepHbvle OCO6€HHO€mu, BAINCHOCMb
OAHHOU OMPACIU MUPOBOT NPOMBIULEHHOCU OJisL MUPOBO20 X035UCMSEA U 2100ANbHOU MOP20STIU, 0AemCsl XapaK-
mepucmuka cucmembsl éuaeﬁocmupoeaﬂuﬂ no d)aKmu'-leCKOMy COCmMOsAHU, 000CHOBbIBACCSL BAICHOCMb CU-
cmembol duaznocmupoeaHuﬂ no qbaxmuueczcoxwy COCMOAHRUIO, NOKAa3bleaenics 6AAHCHOCMb 680116}766012HOL7 pa60mbl
ACUHXPOHHBIX 2NeKMpoOdsucamenell Ha CcyoHe, U KAk Cie0Cmeue aKyenm, Komopwvli coelan Ha OUAeHOCMUKY 8
nepsyio ouepedb ACUHXPOHHBIX 3NeKMpPoOsucameell, paccCMOmpenvl Memoobl Hepa3pyuanuie2o KOHmMpoJs,
Hauboree nooxodsawue K cyoo8biM ACUHXPOHHLIM INeKMPOOsUamensm, 0OD0CHO8bIBAemcs Ha npumepe 3¢ gek-
MUBHOCMb NPUMEHEHUS HECKOJIbKUX Memoooe Hepaspywaroueco KOHmpOoJist ¢ NOMOUWbIO 6UPMYATbHOCO npu6opa
8 OuacHOCmuKe 21eKkmpoosuzameretl 8 YCA08UAX YUpposuzayuu 3KOHOMUKU U 4-0U NPOMbIUIEHHOU (UHOYCmpU-
anvrotl) pesomoyuu (Industry 4.0).

Abstarct.

The article examines the shipbuilding industry, its characteristic features, the importance of this branch of
the world industry for the world economy and global trade, gives a characteristic of the diagnostic system based
on the actual state, substantiates the importance of the diagnostic system based on the actual state, shows the
importance of the uninterrupted operation of asynchronous electric motors on the ship, and as a consequence the
emphasis placed on diagnostics, first of all, of asynchronous electric motors, the methods of non-destructive testing
that are most suitable for marine asynchronous electric motors are considered, the effectiveness of the use of
several methods of non-destructive testing using a virtual device in the diagnostics of electric motors in the con-

ditions of digitalization of the economy and the 4th industrial ( industrial) revolution (Industry 4.0).

s dz¥ YJ 9" Jacip@eBdiiinexkmpodsucamens, upmyaivHulii BpUubOp, OUACHOCMUKA, MEemooO Hepas-

pywatowezo koumpois, LabVIEW.

Keywords asynchronous motor, virtual device, diagnostics, non-destructive testing method, LabVIEW.

Bsenenue

Oo0ecrieuenne OecriepeOoitHON pabOThI CYIOBBIX
CHCTEM SIBJISIETCSI BAXKHOM 3ajaueii n3-3a 0COOCHHOCTEH
CYJIOCTPOUTENbHOM OoTpaciy M JKCIUTyaTaIiu
CyqHa. DJEeKTpHUECKUe MAIIMHBI ABJSIOTCA Hambolee
BRXHBIMH W PaclpOCTPaHEHHBIMH €IMHUIAMH CYIO-
BOTO 3JIEKTPOOOOPYI0BaHMS, OTBEUAIOIIHE 32 CYI0BbIC
mpoIiecch U paboTy moTpeduTesnei, 0coOeHHO MepBoit
rpymnnsl. Crucrema IIaHOBO-TIPEYIPEIUTEIBHOTO 00-
CIIy>KUBaHUsI EKTPOJBUraTeNel B HACTOSILEE BpEMs
3aMEHATCS CHUCTEMON TEXHHMYECKOTO OOJY)KMBAHMS I10
TEXHUYECKOMY COCTOSIHUIO, KOTOPasi UMEET 3HAYNTENb-
HBIe TIpenMyImecTBa. Hambonee dacTo BcTpeuaro-
IIIAMCS CY/IOBBIM 3JIEKTPOJBUTATENEM SIBIISIETCS acHH-
XPOHHBIM 3yeKTpoABUrarTens. g peanuzauuu gua-
THOCTHPOBAaHUS  JJEKTPOABHUraTeNsi B  CHUCTEME
TEXHHYECKOTO OOCIYKMBaHHS 110 (PAaKTHYECKOMY CO-
CTOSIHHIO IPUMEHHUTENBHO K CYOCTPOCHUIO Hanboiee
4acTO NPUMEHSIOTCA TEIUIOBOM, aHaM3 MapaMeTpoB
JJIEKTPUUECKOI CEeTH U BUOPAIIMOHHBII METOJIBI HEPa3-
PYLIAIOLIETO KOHTPOJISL.

TennoBble MeTOAB! HEpa3pyLIAOIIEro KOHTPOJIS
MOTYT BBISBIISITH IIUPOKHI CIIEKTP HEHOPMAJIBHBIX CO-
CTOSIHMH JJIEKTPpUYIECKOW MamuHbl. J[aHHBIH crmoco0
MO3BOJISIET KOHTPOJIMPOBATh TEMIIEPaTypy Bcell Ma-

HIMHBI, TaK U OTACNBHBIX €€ y3i1oB. [Ipubopamu, ocy-
HIECTRIISIONINE NAHHBIH MPOIECC SBISIOTCS TEIJIOBHU-
30PbI, TUPOMETPAMBI U 1Ip. IIpu 3HAYUTEITHHOM H3Me-
HCHHUHU MApaMETPOB JJCKTPHUUCCKOW CETH KaK BBIIIE,
TaK W HUKE YCTAHOBJICHHBIX BEJIMYHMH MPUBOINT K HE-
HOPMAJIBHBIM PEKUMaM pabOoThl 3JEKTPOIBUTATENCH,
YTO OTpaXkaercss Ha paboTe CYMOBBIX CHCTEM, YTO B
CBOIO Ouepe/ib OTpaXkaeTcss Ha paboTe Cy/Ha B LEJIOM.
AHaIu3 mapaMeTpoB EKTPUIECKOI CETH OCHOBAH Ha
pETHUCTpAIli W aHajH3e IMapaMeTPOB HAIPSHKCHHS,
TOKa U Mol[HOCTH. K 10CTOMHCTBaM METOAa OTHOCSITCS
BO3MOKHOCTh BBISIBJICHHSI OTIACHBIX CHTyaluid enié a0
HACTYIUICHHsI KPUTHYECKOIO MOMEHTa. biaromaps
3TOMY METOAY JUATHOCTHKH MOTYT ObITh OOHAPYIKEHBI
HEHCIIPABHOCTH 3JICKTPHUUECKUX YacTel poTopa U CTa-
Topa, (hOPMBI BO3IYIITHOTO 3a30pa, HCTOYHMKOB ITHTa-
HUS ¥ IOIIUITHHKOB. BUOpaIoHHast TMarHocTuKa oT-
HOCHTCS K METOJIaM Hepa3pyIIaloniero KOHTPOoJs 000-
PYIOBaHUs, OCHOBaHHAas Ha aHAIM3E IApaMETPOB
BHOpaIu, KOTOpas co3gaercs 00 padoTaroIIuM
00opyIOBaHUEM, JIUOO SBISETCS HCTOYHHKOM BTOPHY-
HOW BUOpanuu, KoTopasi 00yCIIOBIICHa CTPYKTYPOI HC-
cieayeMoro oobekra. JIOCTOMHCTBAMH METOJa SIBJIS-
€TCS MAJIOE BPeMsI JTHArHOCTHPOBAHHUS i BO3MOYKHOCTD
0OHapYKEHUSI CKPBITHIX Ie(hEKTOB.
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Jnst TOKpBITHST HEOOXOOMMOCTH IHArHOCTHUKHU
3NIEKTPOJBHUTaTENEH B YCIOBUSX LU(PPOBU3AIMU KO-
HomuKkH 1 Industry 4.0, B mepByIo ouepenb aCHHXPOH-
HBIX 3JeKTpojaBurareneii, Ha npeanpusatun AO CIIO
«ApKTHKa» OBLI CO3J]aH BUPTYaJbHBIA MPHOOp, KOTO-
PBI 1aeT BO3MOXHOCTh POBOJUTD TUArHOCTHUECKHE
paboThI, Kak B YCIIOBUSIX NMPEIIPHUATHS, TaK U B YCIIO-
BUSIX OOBEKTOB 3aKa34yHKa.

Konmernmmst Industry 4.0 maxomurcst B Hepa3phIB-
HOHM CBSI3M C HAYYHO-TEXHHYECKHM IIPOTPECCOM, UTO
MPEAINoIaraeT yMEHbIICHHE MaccorabapuTHBIX Iapa-
METPOB IPUOOPOB M YCTPOMCTB, C OJHOBPEMEHHBIM
YBEIMYCHNUEM HX IIPOU3BOJUTEIBLHOCTH U CIEKTPa pe-
IIaeMbIX 3a/a4.

C TOMOIIBIO JITAaHHOTO BUPTYaJIbHOTO HpUOOpa,
BO3MOJKHO, ITPOBOANUTH MHOTOTPAaHHOE HCCIICIOBaHUE
paboThI 3JEKTPUUECKON MAIIWHBI, YTO ITO3BOJISET BbI-
BCCTU TCXHUYCCKOC TUArHOCTUPOBAHUC HA HOBBIN Ypo-
BeHb. BaxkxHbIM MpEeUMYyHICCTBOM KOMILJICKCA ABJIACTCA
BO3MOKHOCTb JJHarHOCTHPOBAHHE HE TOJBKO HIIEKTPO-
JBHUTATENEl CHEeNNATbHOTO HWCIIOMHEHUs (TpUMEHse-
MBIX Ha Cy/aX), HO M OOIIENpPOMBIIIICHHOTO Ha3HayYe-
HUSL.

ITpu co3mannyu BUpTyanbHOTO IpHOOpa OblIa HC-
noyib30BaHa npoxykunus kommnanum National Instru-
ments (NI) cpena rpaduueckoro mporpaMMHUpPOBaHUsI
Laboratory Virtual Instrumentation Engineering Work-

Makc=29.7
Avg=28.5
MwH.=25.2

bench (cokpamenno — LabVIEW). OcHoBoii BHpTYaITh-
HOT0 IprOopa Ui NPOBEACHUS AUATHOCTHKH DIIEKTPO-
000pyIOBaHUS SIBIISIETCS. W3MEPHUTENILHBII  MOAYIb
National Instruments NI PMA-1115, k kotopoMy 1o1-
KJIFOYAIOTCS TaTYMKH (aKcenepoMeTpsl, nuddepeHim-
IBHBI TPOOHMK, TepMomnapa, TOKOU3MEPHUTEIIbHbIC
knemn). Vicxonauelid kon mpubopa coCTaBiseTcs Ha
ONoK-nuarpaMme  BUpTyanbHoro  npubopa. B
LabVIEW wucxonHspIii KOX BBITTISAUT OJNOK-IHATpaM-
MOI1.

I[Tponecc AMarHOCTUPOBAHHS COCTOHT U3 CIEAYIO-
IIMX JTAIOB!

— OrmpeneneHre AHarHOCTHPYEMOTO 00BEKTa

— IopxmoueHne 1aTYUKOB K OOBEKTY AMArHO-

— 3amyck BUPTyaJbHOI'O IpHOOpa

— CHAaTue noxa3aHun

— OO0paboTKa 1 aHAIN3 MOJYYEHHBIX Pe3yJbTa-
TOB, rpah)KOB, TEPMOTPaAMM

— 3aKiIIOYeHHE O COCTOSIHUH JHarHoCThupye-
MOTO O0BEKTa

JlaHHEBII BUPTYANbHBIHA IPHUOOP ITO3BOIISET IIPOBO-
JWUTHh TWarHOCTUPOBAaHHUE B O0jIee CHKaThle CPOKH C I10-
BBIIIICHHOH TOYHOCTHIO HICHTU(PHUIINPOBATH HEUCTIPAB-
HOCTH OOBEKTa JTUArHOCTUKH TaK M TMOBBICUTH d(dek-
THUBHOCTh UCIIOJIb30BaHMS JIMarHOCTHYECKOTO
000pyI0BaHUsL.

Pucynox 2. Tepmoepamma noowunnuxa s1eKmpoosueamess

B xoze mpoBeieHus THarHOCTUPOBAHUS DIICKTPO-
JIBUTATEIIS OBLIO YCTAHOBIICHO:

— Ha o6meit Tepmorpamme (pucyHok 1) Temme-
paTypHble MAaKCUMyMbl W MHHHMMYMBI COCTaBUJIU
29,43 wu 27,33 COOTBETCTBEHHO, CpPEIHEE 3HAUYCHHC
Temneparypsl coctasmio 28,3 3 . Ha obmeit Tepmo-
rpamMme ObUTH 3a()UKCUPOBAHBI MECTA IOBBIIICHUS

TEMIIEPaTyphl, KOTOPbIE JIOKAJIM30BAJIKCh B IOJIIUII-
HHUKax, I103TOMY OBUIO TPHHSATO PELIEHHE NPOBECTH
YacTHYIO TepMOrpaMMy 3TOH obmactu (PHCYHOK 2).
[Ipu Tepmorpadun gaHHOW OOIACTH TEMIIEpaTypHBIE
MaKCUMYMBI I MUHUMYMBI COCTaBWIH 29,73 u 25,23
COOTBETCTBEHHO, CPEIHEE 3HAUECHHNE TEMIICPATyPHhI CO-
ctaBwio 28,5 3 . bou1 poBeicH aHANIN3 JIOKATU3aI[uH
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U TEMIIEPATypPHBIX 3HAYEHUI 3JIEKTPOJBUTATENs, B KO-
TOPOM YCTAaHOBJICHO, YTO MPUYHHON MOBBIIICHUS 00-
el TeMnepaTypbl JUAaTHOCTHPYEMOTO 3JIEKTPOABUTa-
TeNS SIBJIACTCS. pabouMii MOMIIMITHUK (TIPEBBIICHUE
Temneparypsl coctariser 0,2% oOT o0Iero ypoBHs).
Ha ocHoBanuu npuMeHeHus TeIIOBU3MOHHOTO METO/1a
HEepa3pyIIAOIEro KOHTPOJIS OBLT CIICNIaH BBIBO 00 HC-
MPaBHOCTU PabOTHI MOMANIMITHUKA B YACTHOCTH U JIHA-
THOCTUPYEMOTO 3JIEKTPOJBUTATENS B LIEJIOM, U O BO3-
MO>XHOCTH JaJIbHEHIIEeN IJIUTENbHON SKCILTyaTaluu
COTJIACHO PEXKUMY.

— Ha ocHoBaHNH n3MepeHUs ypOBHS BHOpPAIIH,
KOTOpBI coctaBun 1,1 MM/C 1 Ha OCHOBaHWU HOpMa-
tuBa 'OCT MCO 10816, mamuHa Obl1a KI1acCUPHIIH-
POBaHa IO KJIACCY AIICKTPUYCCKUX MAIIMH U 30HE BUO-
palmu, KOTOphIe COCTABUIIM KJIacc | Masipie MaIlluHBI 10
15 kBT, 1 30Ha «B» cooTBeTcTBeHHO. [0 pe3ynpraTam

VIK: 697.133

Kaccu(prKanuy, MPUMEHsS1 BUOPALMOHHBIH METO He-
pa3pyIIaoIero KOHTPOIs, ObII CAENaH BBIBOJX O BO3-
MOKHOCTH JUIMTEJIBHOM KCIUTyaTalli JUArHOCTHPYe-
MOTO 3JIEeKTPOABUraTeNs.

— Hcnonp3ys MeToJ1 OLIEHKHU NEKTPUUYECKHX Ma-
paMeTpOB BIIEKTPOABHIATENS, OBUIO 3a(hUKCHPOBAHO
OTCYTCTBHUE NPEBBIILICHUI TOKA M HAIIPSDKEHUS B (pa3ax
9JIEKTPOJIBUIATENIS, YTO TOBOPUT 00 OTCYTCTBHHU CKay-
KOB HAaNpsDKEHUN NUTAIOIIE CEeTM M PaBHOMEPHOMU
Harpy3KH JJIEKTPOJBUTATEIs.

3aknwyeHue

Ha ocHoBe mpuMeEHEHUs TpeX METOJOB HEPaspy-
IIAIOIIET0 KOHTPOJs ObllIa MpOBEAEHAa KOMIUIEKCHAs
JUAarHOCTHKA 3JIEKTPOJBHUraTess, Mo pe3yiabraTaM Ko-
TOpPOIt OBIIO C/eTaH BBIBOA O BO3MOXHOCTH JaIbHEH-
el ATUTeNbHOM SKCIUTyaTallui JAHHOTO AMArHOCTHU-
pyemoro o0beKTa.
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THERMAL MODERNIZATION OF AMU LTI -STOREY RESIDENTIAL BUILDING

O dzdzts s @y d W

Tennosawumnas 060104Ka 30AHUA AGNAETNCS KTIOUEBbIM KpUMepUeM, ONpeoersiouum napamemp sHepeoip-
@exmusnocmu 30anus. He npusedenue conpomusnenus menionepeoasu 02paxicoaiomux KOHCmpyKyuti 30anus 6
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Abstract

The thermal insulation of a building is a key criterion for determining the energy efficiency of a building.
Failure to bring the heat transfer resistance of the building envelope in accordance with the standards [1,2] leads
to an overexpenditure of energy resources during the operation of the building for heating and power supply of

the building as a whole.

The purpose of the research presented in the article was to study the energy efficiency of several solutions of
the heat-protective shell of a multi-storey residential building.

s dz6 UJ 9" | ondpadatmc®@un mooens 30anus, mennozauumnas 060I0UKA 30anus, menionepedaud,
conpomuesieHue menjionomepsim, eapuanmasl ozpaofcdaiomux Kom:mpym;uﬁ 30aHUA.
Keywords energy model of a building, heat-shielding shell of a building, heat transfer, resistance to heat

loss, options for building envelope.

[IpousBesieH aHAMU3 TpPEX BApPHAHTOB PEUICHHUS
3JIEMEHTOB TEIIO3AIUTHOM 000I0UKH 3/1aHus. B kaue-
CTBE 3JICMCHTOB BBICTYITHIIN HAPY)KHBIC OTPAKIAFOIIUC
KOHCTPYKIIMH, TPaHUYAIINE C OKpPYXKaIoIIel cpeow,
KOTOpBIE M30JINPYIOT BHYTPEHHEE MPOCTPAHCTBO 371a-
HUS OT KITUMaTUUECKHUX Bo3zaeicTBus [3].

OOBEKTOM HCCIIEIOBAHUSL BBICTYIIHIO MHOIO-
ITAKHOE KUIOE 3[AHHUE.

AHanu3 BapHaHTOB MPOU3BOMICS MOCPEICTBOM
nporpammel ArchiCAD 19.

Auroputm pabotet ArchiCAD 19 no ananusy 371a-
HHUS C TO3ULUH 3HEProd(P(HEeKTHUBHOCTH MPEICTaBICH
Ha pucyHke 1 [4].

BapuaHTsl pemieHuss HapyKHBIX OTPaKIArOLINX
KOHCTPYKUHI TEIUIOM30JHMPYIONIeii 000JI0YKH MHOTO-
STAXXHOT'O JKHJIOTO JOMA 0 KaXJOMY U3 pacCMaTpHBa-
eMBIX BApHAHTOB IIPEACTABJICHBI HA PUCYHKaX 2...4.

3anmanne 3D Moaenu 34aHus B IporpaMme

v

[Tomy4yeHne UCXOHBIX KIIMMATUYECKHUX JIaHHBIX I10
palioHy CTPOMTENILCTBA

v

BBoa naHHBIX IO MHKEHEPHBIM CH-
cTeMaM 3aHus

o

CucreMa OTOILIEHUS

805051

CucreMa BEHTHIIA-

Cucrema OXJIaXACHHUA U KOHIUITHO-
HUPOBaHUA

~.

Pesynbprarte! pacuera

TenmonocTymieHus B 3JaHNE

N

TCHJIOHOTepI/I 3JaHUEM

Pucynox 1
Topsidox pabomer pynxyuu npoepammst ArchiCAD 19 no snepeemuueckomy mooeauposanuio 30anus
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B CBs3M ¢ HE3HAYUTENBHOCTBHIO BIIUSHHUS TETI-
JIOTIOTEPh 3a CYET MHOUIBTPALNU U CHCTEM BEHTHIIA-
LMY TI0 CPABHEHUIO C TEIUIOMOTEPSIMU 3a CUET TeIUIO-
repesadd OrpakJaroIIUMH KOHCTPYKIMAMHA 3JaHUS,

OTACNAIOIIMME BHYTPEHHEE MPOCTPAHCTBO 34aHHS OT
OKpY’Karolled cpenpl, pacCMaTPUBAIUCH TOJIBKO IIO-
ClICHUE.
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y BapuanTa 1 Ha 61 % 1 59 % cooTBeTCTBEHHO [5].
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Kak BumHO U3 rpaduka TpedyemMbie TETUIOTIOCTYTI-
JICHHS 3a CYET HarpeBa BHYTPEHHETO MIPOCTPAHCTBA IT0-
MEIEHUII MHOTOATa)KHOTO XKHJIOTO JIOMa y BapHaHTOB
2 u 3 MeHbIlle, 4eM y BapuaHTta 1 Ha 68 % u 67 % co-
OTBETCTBEHHO [6].

B pesynbprare MojenupoBaHus SHEProdpeKTuB-
HOCTH TIPH PA3IMYHOM PELICHUHU TEIUIO3aIIUTHOH 000-
JIOYKHA MHOTOATa)XKHOTO XHJIOTO OMa MOXKHO CIelaTh
BBIBOJ: BapHaHTHl 3[JaHHUA C OTPAKTAIOIIAMH KOH-
CTPYKIHUSMH, YIOBIICTBOPSIOIINE TPEOOBAHUAM HOPM
10 TeruIoBoH 3amure [ 1,2] mMeroT kak Oonee KoMpopT-
HBIE IS JKA3HEHCATEIHHOCTH YEJIOBEKa B COOTBET-
CTBHH C (pYHKIIMOHAIBFHBIM HAa3HAYCHHUEM 3[IaHHSI, TaK
U SBISIFOTCS MEHEE 3aTPaTHBIMH MO 3KCILTyaTallloH-
HBIM pacxo/iaM Ha OTOIUICHHE.
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RESEARCH OF QUALITY CONTROL OF SPARE PARTS OF MOBILE EQUIPMENT

O detsls Oy v .

Tpusana excniyamayis MOOITbHUX MAULUH 8 OCHOBHOMY 3ANIeHCUMb 8i0 MEXHIYH020 CIAHY, AKUU NiIOMPUMY-

€MbCA AKICHUM MEXHIYHUM 00CIY208Y8AHHAM MAa pemoHmoM. Ilpu euxopucmanHi HeaKiCHOI 3HOWEHOT MmeXHIKU
30inbutyemocs nompedy 6 3anacHux YacMmuHax, Wo He2amusHo GNAUSAE HA eKcniayamayiuni eumpamu. 3a-
20CMPIOEMbCA NPOOIEMAMU MUM, WO PiGeHb OpaKy 3anacHux yacmun oocaeace 45%. IIpu yvomy, pecypc 3anacnux
yacmum He 8i0N0Gioac 3a0aHoMy, wjo NPU3B00UMb 00 30i1bUleHsl eKCIILYAMAYIUHUX GUMPAn.

Ha cvoeoouiwmnin oens, 3a0e3neuents punKy AKICHUMU 3aNACHUMU YACMUHAMU € HAUBANCIUBIUUM 3A80aH-
HAM, WO 8 C8OI0 Uepey Ni0SUWUMb 008208IYHICb MAUUHHUX A2pe2amig.

B oaniti cmammi posensinymo numanHs NOKA3HUKIE AKOCMI 3anacHux demaneu, Memooie KOHmpoio napa-
mempie axocmi. [Ipoananizoearno KinbKicms OpaKo8AHUX 3ANACHUX YACUH MauwiuHo0ydieHol npodykyii. Onpa-
YbOBAHI OCHOBHI NPUHYUNYU YNPASLIHHA AKicmI0. Busnauunu AKicms 3anacHux 4acmuH, wo nOCmagiaomscs Ha
OunepcvKi nionpueMcmea ma cmanyii mexuiunozo oociyzosysanus. 3anpononosana kracudikayia gizuxo-mwexa-
HIYHUX gracmueocmett mamepiany. Pozensnymo nacmynui popmynu: susnauenns yinvooi hyHKyii 6ionosionocmi
QDi3uKo-MexaniyHuM 81ACMUBOCIIAM MAMePIany HAYKOBO-MeXHIYHOI 0OKyMeHmayii;, eu3HaueHHs QyHKyii aKic-
HO20 KOHMPOJIO (i3uKO-MeXaHIUHUX napamempis,; 8usHaueHHs yHKYii AKICHO20 KOHMPOIO 2e0MeMPUYHUX NA-
pamempie ma UMOGIPHICIb AKICHO20 KOHMPOIIO A8MOMAMUZ08AHUM GUMIDIOBATbHUM NPUCMPOEM T THwi. A ma-
KOJIC NPOOEMOHCIPOBAHO MONCIUBE 3ACOOU KOHMPOIO AKOCE MAUUHODYOI6HUX BUPODIE.

3a oonomozcoro ompumanoi ingpopmayii, 3podaeni niocymku ma npogedeHull ananiz Memooux KOHMpoio KO-
Ccmi 3aNaAcHUX 4aCmuH MOOIIbHUX MAWUH.

Abstract

Long-term operation of mobile machines mainly depends on the technical condition, which is supported by
quality maintenance and repair. When using low-quality worn-out equipment, the need for spare parts increases,
which negatively affects operating costs. The problem is exacerbated by the fact that the level of shortage of spare
parts reaches 45%. At the same time, the resource of spare parts does not correspond to the set, which leads to an
increase in operating costs.

Today, providing the market with quality spare parts is the most important task, which in turn will increase
the durability of machinery.
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This article considers the quality of spare parts, methods of quality control. The number of defective spare
parts of machine-building products is analyzed. The basic principles of quality management are worked out.
Determined the quality of spare parts supplied to dealerships and service stations. The classification of physical
and mechanical properties of material is offered. The following formulas are considered: determination of the
target function of compliance with the physical and mechanical properties of the material of scientific and
technical documentation; determination of the function of qualitative control of physical and mechanical
parameters; determination of the function of quality control of geometric parameters and the probability of quality
control by an automated measuring device and others. Also, possible means of quality control of machine-building

products are demonstrated.

With the help of the received information, the results are made and the analysis of methods of quality control

of spare parts of mobile machines is carried out.

s dz8 U9 ' mddS aa@unu, sanacni demani, mexuixa, AKicmb, 3ac00U KOHMPOLIO, MEMOOU KOHM-

poJio, cmailb, GMHPOMiHIOGCZHHﬂ.

Keywords mobile machines, spare parts, equipment, quality, means of control, methods of control, steel,

radiation.

Formulation of the problem. Now an important
role in the automotive space is occupied by spare parts.
Spare parts include: parts, assemblies, units used for
repairs, replacement of worn parts of machines,
vehicles and other types of equipment during their
repairs, as well as car tires in stock and turnover

Spare parts are individual components, assemblies
and parts of vehicles designed to replace worn-out parts
of fixed assets.

At repair of mobile cars practically all basic
assembly units of equipment refuse, but thus there are
also such details which cannot be restored. Together
with the problem of providing the domestic market with
modern equipment, a serious problem is the low quality
of spare parts. In recent years, low-quality spare parts,
which is at least 40% of the total, are arriving at
technical service enterprises. The resource of spare
parts not only does not correspond to their cost, but also
can lead to additional expenses for elimination of
malfunctions at operation of cars. [1-3].

Spare parts for mobile machines do not always
meet the established requirements. In the market of

40%
30%

without defect physical and mechanical

properties of the material

spare parts are up to 45% of shortages, which in turn
negatively affects the further operation of equipment
[1-3].

The main reasons for the failure of parts can be:
low quality of manufacture and assembly,
inconsistency of the brand of manufacture, non-
compliance with the alignment of the holes, high
intensity of operation, and others.

To solve this problem, it is necessary at the initial
level of manufacture of mobile machines, to strengthen
quality control of equipment and spare parts, and
dealers and technical services - to organize quality
control of the delivered products.

Determining the level of quality of mobile
machines reveals the compliance of their characteristics
with the established technical indicators.

With the help of standard mechanical means,
control the main indicators of spare parts. The analysis
shows that most of the purchased spare parts do not
meet their technical requirements and have a number of
defects.

14%

geometric parameters of violation of the integrity of
details the material

Fig. 1 - Structure of defects of spare parts.
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Figure 1 shows that no defects were found in 44%
of purchased spare parts. This indicates that the quality
of spare parts is very low. Most of the detected defects
(30%) are due to the mismatch of physical and mechan-
ical parameters of the parts (steel grade, hardness,
roughness, corrosion resistance).

Violation of such properties of the spare part is as-
sociated with the use of inappropriate materials in the
manufacture in order to reduce the cost of production.

The quality of machine-building products is at a
very low level, because about 56% of spare parts do not
meet the technical requirements, and most defects are
related to the physical and mechanical parameters of
the part.

In this regard, the formation and organization of
the process of quality control of machine-building
products entering the market and dealerships, becomes
necessary. At the enterprises of technical service it is
necessary to organize quality control services on spare
parts and to equip them with the modern control and
measuring equipment which will allow to define defec-
tive detail in due time and to prevent its operation on
mobile cars.

The purpose and objectives of the studyThe
purpose of this study is to improve the methods and
means of quality control of spare parts to eliminate the
ingress of low-quality parts in the process of repairing
machines.

To achieve this goal you need to solve a number
of key tasks:

V determine the quality of spare parts supplied
to dealerships and service stations;

V substantiate methods and means of control of
physical-mechanical and geometrical parameters of
spare parts of mobile machines;

V taking into account the received information,
to draw conclusions and to carry out the analysismeth-
ods of quality control of spare parts for mobile ma-
chines.

Quality as the main criterion of equipment re-
liability . Reliability is one of the main indicators of the
quality of machines and their parts, and in particular

spare parts. Reliability largely depends on the perfor-
mance of their parts and joints, which are determined
by the manufacturing technology.

The condition of the surface layers is the main cri-
terion of reliability because the destruction begins with
the outer surfaces. Requirements for their quality are
constantly increasing as the modes of operation of
parts.

Physico-mechanical and geometric parameters of
the surface layer are characterized by a complex indi-
cator of surface quality. The physical and mechanical
parameters include: hardness; deformation hardening
(slander); residual stresses

The main reasons that affect the wear of parts and
the quality of spare parts include:

e quality of machining of parts;

e quality of metal,

o 0il quality;

o speed of movement of the rubbing details and
specific pressure on them;

e gaps between friction parts;

e operating conditions of machines.

During operation of details, certain requirements
are shown to them: from loading, speed, temperature,
character of friction and oil, to quality or cleanliness of
a surface of a detail.

There is a great variety of definitions of "Quality".
International standard 1ISO 9000: 2008 defines quality
as the degree of compliance of a set of inherent charac-
teristics with the requirements, while GOST 15467-79
- "Quality is a set of characteristics of the object related
to its ability to meet the established and proposed
needs"” [4].

Thanks to an effective quality management sys-
tem, high product quality is achieved. According to ISO
9000 international standards, a quality system is a set
of organizational structure, methods, processes and re-
sources required for overall quality management.

With the help of international I1SO standards, prod-
uct quality management systems are developed. The
principles that are taken into account in the develop-
ment of systems are shown in Figure 2.

The principle of quality management

mutually

beneficial
relationships
ith supplier:

continuous
improvemen

the role of
leadership

consumer

orientation

process
approach

quality
management

Fig. 2 - Basic principles of quality management.

el lam involvement
of employee

For the successful operation of the quality man-
agement system it is necessary to ensure the implemen-
tation of each of these principles.

Using contact and non-contact measurement
methods control the physical and mechanical and geo-
metric parameters of spare parts for mobile equipment

[4].

Rangefinder, interference, triangulation, reflec-
tometric, X-ray, laser-acoustic, spectral interferometry,
moire, X-ray, pulsed, tomographic, ultrasonic, holo-
graphic and others, these methods are contactless qual-
ity control. The implementation of the above methods
requires the availability of appropriate control and
measuring devices, such as video cameras, optical
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scanners, automatic measuring instruments and other
optoelectronic measuring instruments.

The most common defects associated with the
mismatch of physical and mechanical properties of the

AR

material, the mismatch of geometric parameters, as
well as violation of the integrity of the material (Figure

3) [8].

’

a)
Fig. 3 - The main defects of the parts: a) defects associated with changes in the physical and mechanical proper-
ties of the material parts; b) defects associated with the mismatch of the geometric dimensions of the parts; c)
defects associated with the violation of the integrity of the material of the parts.

Today, defective parts are made in accordance
with the geometric parameters of the original, but to ad-
here to the materials used and production technology is
impossible in terms of domestic production.

Often manufacturers do not have the legal right to
reproduce spare parts, such products have inappropriate
markings, they are not of sufficient quality. In this sit-
uation, the question arises in the need for quality con-
trol not only original but also non-original and restored
parts designed for both foreign and domestic equip-
ment.

Quality control systemsOne of the most im-
portant areas in the technical renewal of mobile ma-
chines is: timely supply of quality spare parts, which
can be implemented through highly efficient organiza-
tion of incoming quality control at the enterprises of
technical service.

Incoming quality control of spare parts pursues the
main ultimate goal - to increase the readiness of mobile
equipment.

Conditions (factors) to ensure the implementation
of the necessary technological operations determine the
parameters of the quality control process.

There are four groups of factors that affect the ef-
fectiveness of quality control:

o financial resources (sources of funding);

e labor resources (provision of qualified spe-
cialists);

e material and technical resources (availability
of regulatory and technical documentation and techno-
logical equipment);

b) c)

e social resources (education, health care, social
security, etc.).

At present, it is advisable to organize a post of in-
coming quality control of spare parts. This mechanism
will be especially important for 40% of customer com-
plaints about the quality of maintenance and repair of
equipment associated with low quality spare parts or
materials. Paying attention to the fact that spare parts
come to the consumer in small batches, it is advisable
to introduce continuous quality control, rather than se-
lective. In addition, the control of input parts will be
effective only if all incoming spare parts coming
through the service will pass through it.

Statistics have shown that the main defects that re-
sult in the selection of defective spare parts are non-
compliance with the physical and mechanical proper-
ties of the material and non-compliance with their geo-
metric dimensions.

Determining the reasons for the discrepancy be-
tween the physical and mechanical properties of spare
parts of the regulatory documentation allowed to iden-
tify the following main reasons: non-compliance with
manufacturing technology, savings on material quality,
low accuracy of measurements in quality assessment.

By means of quality control system of definition
of physical and mechanical properties, spare parts, al-
lows to reveal defects at once and to prevent hit of such
details in operation (fig. 4). Classification of physical
and mechanical properties of the material is presented
in table 1 [6-7].
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a)
Fig. 4 - Types of controlled spare parts: a) half-axle; b) shaft; c) gear.

The objective function of compliance with the
physical and mechanical properties of the material of
scientific and technical documentation will have the ex-
pression:

0 QM MMM MDD °p (1)
at. g0 £ 1 OfNE & Q¢

where Py is the probability of compliance with the
chemical composition of the material; P, - the proba-
bility of compliance with the hardness of the controlled
product; P4 - the probability of providing the required

c)

strength and deformation properties of the NTD mate-
rial; P, - level of impact strength; P, - compliance with
thermal conductivity and linear expansion of the mate-
rial; Pos - method of production and processing of ma-
terial; P, - the presence of corrosion resistance; P; - the
presence of wear resistance; P, - correspondence of ma-
terial density Py - correspondence of melting tempera-
ture of material; 3¢y - total costs for the organization
and control of physical and mechanical parameters of
spare parts; Af- measurement error.

Table 1.

Classification of physical and mechanical properties of the material

Ne Physico-mechanical properties of the material An outstanding parameter
1 | Chemical composition, ” The content of chemicals
2 | Surface hardness, "+ - Static, dynamic, kinetic
3 | Impact strength, ” Shock load, bending
4 | Corrosion resistance, ” Corrosion rate
. . L Coefficient of linear expansion and thermal conduc-
5 | Thermal conductivity and linear expansion, tivity
6 | Method of production and processing, " - ;Tg;sgmg the shape, size and qualities of metals and
7 | Density, " Weight and volume of the part
8 | Durability, ” Wear resistance under certain conditions of friction
9 | Melting point, ” Melting point
10 Strength characteristics and deformation proper- | Destructive tensile, compressive and bending stress
ties” Tensile and flexural modulus

Quite often unscrupulous manufacturers use ST2
steel to replace high-quality alloy steel in order to re-
duce the cost of production. Thus, the control of physi-
cal and mechanical properties of the material allows to
detect inconsistencies in the chemical composition of
the material, hardness, corrosion resistance and other
parameters, which can adversely affect the operation of
the spare part and the whole machine.

With the help of steel grade, part and chemical
content, it is possible to determine where in the part
there are inconsistencies as a result of which mi-
crocracks can be formed.

Manufacturing technology, chemical composition
and structure characterize the material of spare parts.

After control of physical and mechanical proper-
ties of spare parts of mobile machines and their sorting,
high-quality spare parts are sent for control of geomet-
rical parameters.

Non-compliance with geometric parameters is the
next most important group of defects. Occurrence of

such defects can be connected both with non-ob-
servance of technological process of manufacturing,
and with damage of technological means of preparation
(machines) of manufacturing plants.

Control of geometrical parameters of spare parts,
mobile machines, is an important stage in the process
of quality assessment.

The function of quality control of physical and
mechanical parameters will be as follows:

I Q0 M )
where M is the probability of weight control of the
spare part; Q is the probability of determining the
chemical composition of the spare part; Mcr - probabil-
ity of control of steel grade of spare part.

The function of quality control of geometric pa-

rameters is equal to:
- Q0RO 3)
where Dy is the probability of controlling the linear
dimensions; H, - the probability of controlling the
alignment, flatness, barrel.
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The probability of quality control by an automated
measuring device will be determined as:

6 - '~ Q- (4)

When using optoelectric measuring instruments,
the process of quality control of spare parts is influ-
enced by many different factors that distort their read-
ings. It all depends on the conditions of control, the
methods and means of control used. To correct these
factors, it is necessary to determine the degree and na-
ture of their impact, to develop corrective dependencies
and recommendations for various spare parts for mo-
bile machines.

Factors influencing the results of control by an au-
tomated measuring device can be divided into groups:
parameters of controlled devices, properties of the con-
trolled spare part, technological and other factors [4, 7].

After analyzing the scientific work and the results
of theoretical studies of the influence of factors on the
accuracy of optoelectronic, automated means of control
allowed to determine the main values of errors of trian-
gulation measuring devices [7].

Previously obtained dependences of measurement
accuracy on factors due to the parameters of control and
measuring equipment and properties of controlled spare
parts, allow to estimate the obtained measurement er-
rors and choose the optimal value of parameters, it al-
lows to continue theoretical research of other factors af-
fecting accuracy and performance of contactless de-
vices.

The automated measuring device includes certain
methods and means of control, so a group of factors of
the parameters of controlled devices will significantly
affect each measuring instrument to a different degree.
In this regard, it is necessary to develop a method of
influencing all factors, both individually and in total,
and provide recommendations for reducing the impact
of factors on the accuracy of control by an automated
measuring device.

Devices with which to control the qualityof ma-
chine-building products. Depending on the degree of
mechanization and automation, there are manual,
mechanized, automatic means of control [7].

A means of control that functions without the di-
rect involvement of man is called an automatic means
of control. A means of monitoring the technical condi-
tion, which operates with partial human participation,
is called an automated means of control. Built-in means
of control - a means of monitoring the technical condi-
tion, which is an integral part of the controlled product

[6].

All mechanized and automated devices are di-
vided into one-dimensional and multidimensional - de-
pending on the number of controlled parameters of the
parts.

Multidimensional devices are divided into com-
plex and group. In complex devices at one position sev-
eral parameters are controlled at the same time, in
group devices only one parameter is controlled at each
measuring position.

Measures, measuring transducers, measuring in-
stallations, measuring systems, measuring instruments
- all this refers to the main types of measuring instru-
ments.

By means of a measure reproduce physical size of
the set size. Measures are unambiguous and ambigu-
ous. Measures that reproduce physical quantities of the
same size are called unambiguous. These include:
weight, caliber, samples of hardness, roughness, and
others. With the help of multi-valued measures, to re-
produce a number of dimensions of a physical quantity,
often even continuously fill some space between cer-
tain limits. These measures include: a millimeter ruler,
a variometer and a variable capacitor.

A set of functionally integrated measuring instru-
ments and auxiliary devices that are designed to gener-
ate signals of measuring information in a form conven-
ient for direct perception by the observer and location
in one place are called measuring installations.

Measuring transducers include measuring instru-
ments that convert measuring information into a form
convenient for further conversion, transmission, stor-
age and processing, but generally not available for di-
rect perception by the observer. Measuring transducers
include: ammeters, voltmeters, manometers, thermo-
couples, measuring amplifiers, etc.

A set of measuring instruments and auxiliary de-
vices interconnected by communication channels are
called measuring systems. Communication channels
are designed to generate signals of measuring infor-
mation in the form of a convenient form for automatic
processing of control systems.

Measuring instruments are measuring instruments
that are designed to obtain measuring information
about the quantity to be measured in a convenient form
for perception by the observer.

To choose the means of measurement you need to
consider the following: the volume of production of
controlled parts, their design features, type of charac-
teristic defects, method and speed of control, as well as
the location of the controlled part.

Today, technical service companies are increas-
ingly using contact controls to determine certain pa-
rameters.
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Fig. 5 - Contact control and measuring instruments.

Despite the widespread use of measuring
instruments based on contact measurement methods,
they have a number of disadvantages:

U mechanical contact of measuring elements
with the object of control is limited, both in terms of
resolution and the degree of influence of measuring
elements on the geometry of the product;

U have low measurement performance;

U low accuracy of measurements;

U poorly amenable to automation.

If we consider coordinate measuring machines,
they are the most accurate contact devices with the
possibility of automation. They are official measuring
instruments according to 1SO standards.

The main disadvantages of coordinate measuring
machines include: stationary nature of work, large size
and high complexity.

In addition to stationary coordinate measuring
machines, there are also mobile, they are ideal for
controlling the geometry of products while controlling
the quality of engineering products.

The application of this system is quite wide,
because it is used in quality control in laboratories, in
production measurements, for measurements of large
products, such as wear control, measurements in hard
to reach places and parts of complex configuration, in
limited space, measurements directly at the reception,
fixing near the measured object, as well as for scanning
and digitizing surfaces.

With the help of devices based on different
methods of determining the chemical composition and
alloy, determine the grades of steel.

Therefore, to control the quality of spare parts for
mobile equipment, you can use many different methods
and tools for quality control. Given the disadvantages
of contact measuring instruments, it is proposed to use
non-contact measuring instruments.

Thus, to increase the level of quality control of
spare parts for mobile machines you need to: increase
the accuracy and reduce the complexity of
measurements; make available measurements of both
geometric and physical-mechanical parameters of the
controlled part; possibility of automation and
robotization of measurements.

Factors affecting the accuracy of quality
control of spare parts During the process of quality
control of spare parts with the use of measuring
devices, there are many different factors that distort
their readings. Indicators depend on the control

conditions, methods and means of control used. To
reduce the impact of these factors, it is necessary to
determine the extent and nature of their impact.

Factors influencing the results of control by an
automated measuring device can be divided into
groups: parameters of controlled devices, properties of
the controlled spare part, technological and other
factors [4, 7].

Dependence of accuracy of measurements on the
factors caused by parameters of the control and
measuring equipment and properties of the controlled
spare parts allows to continue theoretical researches of
other factors influencing accuracy and productivity of
measurements by contactless devices.

Influence of the distance from the radiation source
to the surface of the controlled spare part.

The main factor that affects the accuracy of the
automated measuring device is the distance from the
radiation source to the surface of the controlled spare
part.

To determine the effect of the distance from the
radiation source to the surface of the controlled spare
part, the error of vertical measurements of the
automated measuring device is determined.

Influence of light radiation power.

The accuracy of measurements of spare parts of
mobile machines using an automated measuring device
largely depends on the visibility of the light line. The
visibility of the light line is affected by: the level of
light radiation, the distance from the radiation source to
the surface of the controlled product and the properties
of its surface.

To measure the brightness used photo - and video
cameras that capture the visibility of the light line in the
same range of color manifestations.

Influence of ambient temperature.

During changes in ambient temperature, the
sensitivity of various methods and means of control
changes significantly.

The study of the influence of ambient temperature
on the control accuracy of the automated measuring
device is performed by determining the temperature
field of the tolerance of the device.

The content of the process of determining the
temperature field of tolerance of the device is to
determine the error of the control data at negative and
positive temperatures.
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Considering the method of input control of
components, we can identify three series of work
activities:

1) at the first stage the external inspection of
production, check of accompanying documents (the
passport, the certificate, invoices), existence of a mark
of the supplier, date of manufacturing and conformity
of completeness is carried out;

2) at the second stage - checking the quality
characteristics of products;

3) at the third stage - check of serviceability of an
element after installation on equipment.

The main results of the study Therefore, when
controlling the quality of spare parts, the radiation
power level of the scanner varies from 1 to 11.25 mW.
As the power of light radiation increases, the data error
increases.

A very important factor is the distance between the
radiation source and the controlled spare part. The
factors of the distance between the radiation source and
the controlled spare part, which affect the measurement
process, increase the probability of measurement error
by 6-7.5%.

An important factor is the influence of ambient
temperature. Normal operating conditions at
temperature t = 20 ° C. When the temperature is
reduced by - 10°C (based on normal conditions t =30 °
C), the readings of the scales increase by 0.02 kg, and
when the temperature is reduced by - 18°C (based on
normal conditions t = 38 ° C) the readings increase by
0, 04 kg.

The optimal modes of operation of automated
measuring devices are: temperature from -10 to +40 °C,
control outside the optimum temperatures should be
carried out using correction factors t_ (p.coef.) = - 0.02
kg, over -10 °C over - 18 °C t_ (p.coef.) = - 0.04 kg.

Determining the advantages and disadvantages of
automated measuring devices allows to make certain
conclusions about the operation of the device and on
the basis of these conclusions to give recommendations
as a development of automated quality control tools for
spare parts of mobile machines.

The control of the mass of spare parts of mobile
machines, with the help of automated measuring
devices, allows to determine the parts that meet the
requirements or are defective, ie this indicates their
possible deviation in geometric parameters and
inconsistency with physical and mechanical properties
of the material.

Determination of physical and mechanical
properties of spare parts is found in 25% of parts
deviations in the chemical composition of the material
and inconsistencies in steel grades.

Mass fraction of chemical elements: C is on aver-
age less than 0.16%, Si by 0.20%, Mn - 0.47% and oth-
ers from nominal.

Quite often, the control of the chemical
composition of the material in the defective parts,
determines the chemical composition of a completely
different brand of parts. Thus, steel St3 in comparison
with steel 40X has a lower value of material strength,
so this steel is often wused by unscrupulous

manufacturers to replace high-quality alloy steel in
order to reduce the cost of production.

Considering the quality control system, it is
possible to distinguish the following stages: control of
raw materials, measurement of the first part, current
control on machines, output control.

Incoming control of all materials and issuance of
certificates for materials at the request of the customer,
belong to the stage of control of raw materials, in
addition, it involves their chemical analysis.

Current control on machines involves constant
control by the operator for compliance with the size and
other parameters of the part.

Output control - takes into account such stages as:
selective control of the required number of parts, data
entry in the protocol and packaging.

Quite important conditions for the quality of spare
parts are their transportation and packaging, these
stages are also controlled by input control specialists.

Quality control of spare parts in production with
the help of automated measuring devices, detects up to
30% at the initial stage of application, which will
significantly reduce the cost of repairing the entire unit.

Therefore, the quality control of spare parts is
greatly influenced by such factors as: vibration, light,
air dust; the main disadvantage of the automated
measuring device is the lack of control over the
hardness of the material; the most common defect
concerns the mismatch between the chemical
composition of the material and the grade of steel; in
defective parts there is often a brand of other steel,
which indicates a significantly lower strength of steel;
deviation in the weight of spare parts indicates a
discrepancy between other parameters, weight control
will reduce the time to control other parameters.

Conclusions Therefore, the use of low-quality
worn-out equipment increases the need for spare parts,
which negatively affects operating costs. There is a
problem, the quality of spare parts, due to the
percentage of spare parts shortage reaches 45%. Prior
to that, the resource of spare parts does not meet the
objectives, which leads to the use of operating costs.

Today, the products of machine-building
companies are at the lowest level, about 56% of spare
parts are not responsible for technical means, and most
defects are related to physical and mechanical
parameters of the data.

The main problems in the organization of input
control are:

V provision of enterprises and service stations,
technical means of measurement and regulatory and
technical documentation does not exceed 30%;

V provision of qualified personnel - 35 - 45%;

V available measuring instruments do not allow
to provide the necessary review and accuracy of meas-
urements;

V quite often such indicators as roughness,
hardness are not controlled, and microcracks and
microcracks, in general remain unnoticed, also hard-to-
reach parameters are not measured.

The main task is the formation and organization of
the process of quality control of machine-building
products, which takes place on the market and
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dealerships. Timely identification of defective parts at
technical service enterprises will prevent their use on
mobile machines. It is necessary to organize a quality
control service for spare parts and use modern control
and measuring equipment.

The process of quality control of spare parts with
the use of measuring devices depends on many
different factors that create their display. The indicators
depend on the control, the methods and means of
control used. To reduce the impact of these factors, the
extent and nature of their impact should be determined.

As aresult, in order to increase the level of quality
control of spare parts for mobile machines, it is
necessary to: increase the accuracy and reduce the
complexity of measurements; make available
measurements of both geometric and physical-
mechanical parameters of the control part; allow
automation and operation of measurements.
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SELECTION OF FEEDING CHANNEL PARAMETERS OF BITTER -KNIFE SHREDDING
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Abstract

The present article deals with the selection of parameters of the feeding channel of the biter-knife shredding
machine, by adjusting the cross-sectional area of the receiving neck, taking into account the throughput of the
forage harvester. The dependences which allow to define the minimum equation of height of cross section of the
feeding channel, length of rotor’s fingers and productivity of the shredding machine are given.
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Problem statement. Providing livestock farms
with sufficient amount of fodder is a prerequisite for
efficient management of agricultural enterprises. No
less important is the improvement of feed quality,
which affects the productivity of animals and the qual-
ity of livestock products.

Analysis of researches and publicationsThe
analysis of researches shows that the main reserve for
increasing feed production and improving feed quality
is the use of new high-performance forage harvesters.
Unfortunately, such forage harvesters are not manufac-
tured in Ukraine. Currently, a KI1I-2,4 trailed combine,
Mapan-125 self-propelled combines of various modifi-
cations are used in Ukraine. They do not meet the cur-
rent requirements for grain grinding in the harvesting
of corn wax ripeness, so they are used mainly for har-
vesting feed for farm livestock in summer. Forage, es-
pecially corn silage, is harvested by powerful forage
harvesters made in Germany, Belarus, Russia, and the
USA.

It is known that when the forage harvester per-
forms the technological process up to 80% of power
consumption falls on the shredder. The shredding ma-
chine is the main and rather energy consuming [1, 2]
working unit of the forage harvester. Its design deter-
mines the technological scheme of the combine and the
location of the main components.

Two types of shredding machines are used in for-
age harvesters - drum (cylindrical) and disk. Simulta-
neously with cutting, they perform the function of mass
transportation. These are precision cutting devices, as
there is a dependence between the feed rate of the feed
rollers and the length of the cut.

A fundamental work on forage harvesters, which
sets out the history of the forage harvester and the the-
ory of the process of working bodies are the mono-
graphs by Reznik N.E [3, 4]. Also, the basics of the the-
ory of processes performed by forage harvesters are set
out in the works of other researchers [5, 6, 7, 8].

It should be mentioned that when using forage har-
vesters in harvesting technologies, such as haylage, the

authors [9, 10] point out that at least 6% of green mass
is lost. These losses are caused by blowing of light frac-
tions (leaves, buds and inflorescences) by air while
loading of mass and during its transportation (losses
can reach 15 - 20% if the mass is dried). Preserving this
sheet mass is extremely important both to achieve the
desired mass compaction in the trench or film sleeve,
and for optimal dry matter and protein content. Even
10% of alfalfa losses mean lost of 3.5 tons of milk per
1 ha per year [9].

Along with forage harvesters with shredders and
throwing machines, bitters and knife cutters are used,
which are equipped with balers (roll and bale) and pick-
up trucks. Their difference in comparison with the
shredding machines of forage harvesters is the lower
cutting speed and mass flow by pushing, rather than
pneumatic throwing [10].

Therefore, the development and improvement of
existing shredding machines of feed harvesting ma-
chines in the direction of increasing throughput, reduc-
ing the energy consumption of the cutting process and
improving the quality of the feed, are always important.

Formulation of the goals of the article.The aim
of the work is to select the parameters of the feeding
channel of the biter-knife shredding machine with ac-
tive disc knives by adjusting the cross-sectional area of
the receiving neck, taking into account the throughput
of the forage harvester.

Presentation of the main research materiallt is
possible to increase the quality indicators of stalk for-
ages owing to the use in technological process of prep-
aration of the last pick-up trucks and balers of such
known foreign firms as: Pottinger (Austria), Mengele,
Taarup (Denmark), Far, Claas, Krone, DeutzFahr (Ger-
many), NewHolland , Case, JohnDeere (USA) and oth-
ers. This is achieved due to the fact that all light frac-
tions (leaves, buds and inflorescences) in the process of
picking, pulling and loading into the body of the pick-
up trucks or baler chamber, are practically not lost, but
remain in the bulk, because the maximum speed 4 - 8
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m / s occurs without the use of air flows in a closed
channel.

The defining unit of balers pick-up trucks of ma-
chines is the shredding device of sliding cutting which
feeding device, in most cases, is made in the form of a
rotor [11]. A design feature of such bither-knife cutting
machines is that the cutting pairs, namely, the finger of
the feed rotor - a disk knife are located in the forming
channel. Such devices with a rotary feeding device of
foreign balers and pick-up trucks are generally placed
close to each other and differ only in the design features
of units and working bodies. Thus, their rotary feeder
differs in the length and diameter of the drum, the num-
ber of rows and the design of the fingers (finger length
and the shape of the line of the working surface), the
method of attachment to the drum [11].

It is known that the productivity of the forage har-
vester depends on its throughput (kg / s) and the type of
shredding stem material. It is clear that the capacity de-
pends directly on the size (cross section) of the receiv-
ing neck of the shredding machine of the combine.

Therefore, in modern combines, the cross-sectional
area of the receiving neck is 1300-1450 cm2, which
also allows you to implement the power of the engine
installed on the combine [12].

The choice of the parameters of the feeding chan-
nel of the bitter-knife shredder, namely, its height and
width should be made in such a way as to ensure max-
imum throughput. From the analysis of the cutting pro-
cess and analytical dependences [1, 3, 5, 6] it can be
noted that the throughput is directly proportional to the
cross section, and the energy consumption of grinding
is inversely proportional to the height of the transverse
forming channel (thickness of the cut layer). Therefore,
the choice of height and width of the forming channel
of the bitter-knife device is expedient from the point of
view of taking into account the power and energy indi-
cators of the process.

The width a, and the height b, of the channel (Fig.
1) are interdependent and determine its cross-sectional
area S,. As the width of the channel a, increases, the
height b, can be reduced and vice versa.

7 2 :: 4 . z
l
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!
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N g, =1,=(z+1l, o

Fig. 1. Scheme for determining the cross-sectional area of the forming channel of the shredding device

Given that the proposed bitter-knife shredder is in-
stalled in the feeding channel of the balers or pick-up
trucks after the drum finger picker, it can be stated that
the width of the feeding channel will be equal to the
working length of the finger picker or will be slightly
less than that, namely a, <L,. From the analysis of baler
designs [11] it is known that the working length of the
feed rotor is proportional to the size of the chamber into
which the mass is fed and for balers varies within
0.80... 1.20 m, and for pick-up trucks - within 1.45 ...
1.84 m.

The height of the feeding channel b, must be taken
into account the capacity of the shredding device. The
minimum cross-sectional height b.min 0of the supply
channel can be determined from the expression

b, =00L+h =+ 002-D,+ |D?+—294  |(1)
2 VL ke,

where h, — length of rotor finger, m;

Ds — diameter of the drum of the feeding rotor, m;

q — supply of grass mass, kg/s;

L, — working length of the feeding rotor, m;

v — density of the mass captured by the finger,
kg/m3;

ki — coefficient of filling of the interdigital vol-
ume;

o, — angular velocity of the feeding rotor, ¢,
The cross-sectional area S, of the feeding channel
can be determined from the expression

S.=a, b, =1,(z+1)-((0,010.0020+h,).2)

where z — the number of disc knives in the channel,
pcs;

I, — distance between disc knives, m.

In modern balers and pick-up trucks containing
bitters and knife grinders, the cross-sectional area of the
feeding channel reaches 1600-2400 cm? and - 2800-
3700 cm?, which is 2 times more than in drum shred-
ders.

It should be noted that the height of the feeding
channel is almost equal to the length of the rotor finger,
taking into account the gap between the bottom of the
channel and the end of the finger in the vertical plane,
which should be taken within 10... 20 mm. Then the
length of the fingers of the feed rotor can be determined
from the expression @ & T p St ¢ v

The productivity of the bitter-knife shredding ma-
chine can be expressed as

QZGWC}/M.np’ (3)

where V —volume of mass captured by the feeding
rotor per rotation, cm?;
7, — density of plant mass, kg/m3;
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n, — rotor speed, rpm.

For one rotation of the feeding rotor, the volume V
is captured by the fingers of all rows, which is equal to
the product of the volume captured by one finger Viby
the number of rows of fingers (i) and the number of fin-
gers inarow (z+1), ie

V=V,-i-(z+1), 4)
where Vi — volume of mass captured by only one
finger, mé,

i — the number of pairs of fingers that are in one
vertical cutting plane by 2m;

z — number of disc knives in the channel, pcs.

On the other hand, the value of V1 can be expressed
(Fig. 2) as the product of the area of the ring, which is
formed by the rotation of the rotor with one finger

length h, on the distance between the fingers (1,) at-
tributed to the number of rows of fingers (i)

V1: ﬂhn(Dﬁ + hn )Il '
1

where D; — diameter of the rotor drum, m.

Since the volume between the fingers cannot be
completely filled, we introduce the coefficient ki<I,
which determines the amount of filling of the interdig-
ital volume [3, 13]. The dependence of the productivity
of the bitter-knife shredding device will look like

Q=60m,(D, +h,)-1,-(z+1)- 7, -n, -k,.(6)

®)

where |, — distance between the fingers in a row
(distance between the knives), m;

ki — coefficient of filling of the interdigital vol-
ume.
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Fig. 2. Scheme of the longitudinal section of the grinding machine

Given that the length of the feeding rotor L,=
(z+1)-1,, and the rotor speed n,=30w,/z, We can write

Q=1800,(D, +h,)-L, 7, k-@,. (7
As can be seen from the dependence (7), the

productivity of the grinding device is directly propor-
tional to the length of the finger (h,), the magnitude

(Ds+h,,), the length (L,), the angular velocity of the ro-
tor (wp) and the mass density (y.) that is cut. At the
maximum value of the mass density 100 — 250, kg/m3
(depending on humidity), the length of the rotor L, =
1.2 m and fingers h, = 0.1 m, the diameter of the rotor
drum Ds = 0.4 m and the rotation speed n, = 100 rpm
min (w, = z:np/30) drum capacity will be 55 - 280 t/h.
Taking into account the coefficient k; = 0.3-0.7, the
value of productivity will be 20 - 190 t/h (Fig. 3).
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Fig. 3. Graph of the dependence of the productivity of the grinding machine on the density of the mass at the val-
ues of the filling factor of the interdigital volume: 1 —k; =0,3; 2-ki =0,5; 3- ki =0,7

Conclusions.

1. The quality of stem fodder can be improved by
reducing the loss of light fractions (leaves, buds and in-
florescences) from the roll of grass mass in the process
of its selection. For this purpose, when harvesting hay-
lage, preference should be given to pick-up trucks, bal-
ers in which a bitter-knife shredder is used for cutting,
which simultaneously with loading by pushing the se-
lected mass ensures its cutting in a closed channel.

2. The maximum capacity of forage harvesters,
and from their productivity, is achieved at rational val-
ues of the cross-sectional area of the receiving neck, ie
the height and width of the feeding channel. Thus, the
value of the cross-sectional area of the feeding channel
in balers reaches 1600-2400 cm?, and in balers 2800-
3700 cm?, which is 2 times more than in drum shred-
ders.

3. The dependence (1) has been established, which
allows to determine the minimum height of the feeding
channel taking into account the design parameters of
the rotor and the capacity of the shredding machine.

4. The dependence (7) has been obtained, which
allows to determine the productivity of the biter-knife
shredder from the finger length of the feeding rotor, the
average diameter of the finger rotation, the length and
angular velocity of the rotor, the density of leaf mass
and the filling factor of the interdigital volume.
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B oannoui cmambsve paccmompen npoyecc npou3eodcm6a nacmepu3zoeanHo20 nNUNbeso2o0 MOJI0OKA U CIUBOK.

Abstract.

This article discusses the production process of pasteurized drinking milk and cream.
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Moroko mpezcTaBiasieT U3 cedst CIOXKHYI0 CH-
CTeMy, B HEM COJIep KaTCs BEIIECTBA Pa3HBIX pa3MeEPOB.
Monoko, KOTOpO€ 4YeNOBEeK YIHOTpeOnseT B IHILY
MOJHO pasaC/IUTh IO BUAY UCXOJHOI'O ChIPbs, a TAKKE
B 3aBUCHMOCTH OT COJICPXKAHHS B HEM JKHPA.

C TOYKH 3PEHUS] UCXOHOTO CHIPhs, TO YIOTPEO-
JIeMOE YeJIOBEKOM MOJIOKO MOXKHO pa3IeluTh Ha
HaTypaJIbHOE, BOCCTAaHOBICHHOE U OEIKOBOE MOJIOKO.

HarypaipHoe MOJIOKO UMEET )KUPHOCTh HE MEHEe
3,2%.

Eciu cMOTpeTh ¢ TOYKM 3pEHHS XpaHEHHS, MO-
JIOKO MOJKET O4eHb OBICTPO UCTIOPTHTHCS. Tak Kak Mo-

JIOKO MOJKET COJIEPIKaTh B CBOEM COCTaBe 0OJIE3HETBOP-
Hble OAaKTEpHH, TO 0053aTEIHLHO €r0 HEOOXO0IUMO TO/I-
BepraTh TEIJIOBOI 00paboTKe, Takoi 00paboTKOIT MO-
JKET OBITh MacTepU3AIIHSL.

CnuBKHM SBIAIOTCS 0ojiee TYCTBIM TPOIYKTOM,
4eM MOJIOKO. bojiee rycTylo KOHCHUCTEHIHMIO CIUBKH
MOJTyYaloT MPU CeapupOBaHUU MOJIOKa. B cimBKax co-
JEPHKUTCS MHOTO JKHpa MO CPaBHEHHUIO C MOJIOKOM, a
TaKKe PA3INYHBIX BUTAMHHOB.

CIIMBKH HCTIOJIB3YIOTCS JUIsl IPUTOTOBJICHUS CMe-
TaHbI, MacJia ¥ JIIOOBIX IPYTHX MOJIOYHBIX IPOILYKTOB C
OOJNBLINM COACPIKAHUEM JKUPA.
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PucyHOK 1.1 - Texnonoeuueckuil npoyecc np0u3eodcm6a nacmepu3zoeanHoco MOJI0OKa U CIU60K

Hpouecc IPpOU3BOACTBA NACTCPU30BAHHOI'O MUTh-
€BOT'0 MOJIOKA M CJIMBOK COCTOMT U3 3 JTaIoB.

Ha NEPBOM ITall€ MOJIOKO IMOCTyNMaeMo€ H3 LU-
CTCPHbI HCOGXOHI/IMO OXJIaAWUThb, AJIS1 3TOr0 UCIIOJb3Yy-
€TCs HacoC 1, KOTOpLIﬁ MpOKavYMnBacT MOJIOKO Y€pe3
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IUIACTUHYATO-0XJIaINTEIbHYI0 YCTaHOBKY. IlmacTuH-
4aTo-0XJIaJUTeNIbHAs YCTAaHOBKA MMEET JBa KJlarlaHa
JUTSI TOJIa4H XOJI0JHOM BoJIbI 2 ¢ TeMmeparypoit 10 rpa-
JyCcOB U paccoJja 3 TeMrneparypoi - 5 rpagycos. [locne
Iporecca OXJIaKACHHUA, MOJIOKO MONagaeT B IPHEM-
HyI0 MKOCTH 4, T1Ie OHO OyJeT XpaHuThCs He Ooree 12
JacoB.

Bropoii 3Tan 3akimogaercs B 00e3KUPUBAHUN MO-
noka. JI71st 3T0oro mporecca U3 eMKOCTH 4 MOJIOKO 3aKa-
YHBAETCSI HACOCOM 5 B IPOU3BOACTBEHHYIO EMKOCTH 0,
B KOTOPOH OCYIIECTBISETCS MepeMEIInBaHUE MOJIOKA
Memankoi. IIpu nomowuy Hacoca 7 MOJIOKO U3 IIPOU3-
BOJICTBEHHOIl €MKOCTH 6 MomajgaeT B HacTepHU3aLlU-
OHHO-OXJIAJUTEIbHYI0 YCTAaHOBKY &, IJI€ OCYILECTBIIS-
€TCsI HarpeB MOJIOKa JI0 TeMIepaTypsl 75 rpaaycoB U
nanee nonanaet B cenaparop 10. B cenaparope npouc-
XOAUT TIPOIIECC OTIENCHUS CIMBOK OT Mojoka. O06e3-
JKUPEHHOE MOJIOKO OTIPABIISICTCS Ha OXJAXKICHHE 0
TEeMIIepaTypsl 5 TpaxycoB depe3 NacTepU3alMOHHO-
OXJIaINTEIIbHYIO YCTAaHOBKY 8. 3aTeM MOCTYIIaeT B EM-
KOCTB JUIsl XpaHEHUs 00€3)KUPEHHOT0 MOJIOKa 9.

Ha TPETHEM 3TAIC CJIMBKU TOMOT'CHU3UPYIOT B I'0-
MoreHusarope 11 u nanee Ux HaIPaBIIOT HacocoM 12

VK 67.03

B IPOMEKYTOUHYIO EMKOCTb MACTEPU3ALIMOHHOM ycTa-
HoBKH 13. 13 Heé HacocoM 15 caMBKH MOMNAarOT B Ia-
CTEpHU3allMOHHYIO YCTaHOBKY, I'/I€ OCYIIECTBISIETCS Ma-
crepuzanys napoM. CIMBKH MAaCTEPU3YIOT P TEMIIe-
patype 85 TrpagycoB M B JTOW K€ YCTaHOBKE
MIPOUCXOJUT UX OXJaXKIEHHUE 0 5 rpanxycoB. M3 nacrte-
PHU3aIMOHHON YCTAaHOBKH CIIMBKH MTONANAIOT B EMKOCTh
¢ Memaikoi 17, 3aTeM npu momomty Hacoca 18 ciauBkH
OTIIPABIISAIOTCS Ha TepepaboTKy.

B TexHOMOrHueckoi cxeMe UCIONb30BaHbI 6 JaT-
uynkoB Temneparypsl TE1 - TE6, koTopsle cimyxar s
perynupoBaHus TeMIepaTyp, TakXkKe YCTAaHOBJICHBI JaT-
yuk ypoBHs LT1 - LT9, koTopble cpabaThIBaroOT MpH 3a-
MOJTHEHUU OJHOM M3 €MKOCTH MM IpPU OTCYTCTBUHU
MIPOAYKTA B APYTrOf €eMKOCTH.
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Abstract.

This article provides information on the preparation and sale of vegetables.
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B nuHUYM MOATOTOBKY OBOIIEH K peaTu3aliiy OCy-
MIECTBIISIETCS: MOKKa OBOIIIEH C TOMOIIIBIO OapabaHHOH
MOMKH 2, X MHCTIEKITUS Ha TPAHCIIOPTEPE, CYIIKA BO3-
JYUIHBIM IOTOKOM OT TPEX BEHTWJIATOPOB 7, 7 1 §, a
Tarke (hacoBKa OBOLIECH B CETKH C TOMOIIBIO J103aTOPa,
KOTOPBII OCHAIIIEH TEH30METPHUECKON CUCTEMOM B3Be-
muBaHusl. Takum o0pa3oM, JIMHUIO MOXKHO pa3/ieNuTh
Ha YEThIPE yJacTKa.

Ha nepBoM yudacTke OCyLIECTBISIETCS 3arpy>KEeH-
Hble B OyHKEp MOOWJIBHBIM BHYTPHIIEXOBBIM TPaHC-
MOPTOM OBOIIM HEOOXOIMMO IOMBITh. MoiiKka mpous3-
BOJMTCS C TIOMOIIIBbIO OapabaHHOW MOEYHON MAIINHBI.

Ha BTOpOM ydacTke MpoOU3BOAUTHCS WHCIEKIUS,
KOTOpasi 3aKJI0YaeTcs B yJlaJ€HUU THUIBIX, TOpe3aH-
HBIX U T.JI. OBOILIEH MPOU3BOUTCS HA HHCIIEKIIHOHHOM
TpaHCIOpPTEpE.

Tperuii yyacToK BKJIIOYAET B ceOs CYIIKY, KOTO-
past MPOU3BOJUTCA C IMOMOLIBIO TPEX BEHTWISITOPOB B
CYLIMJIBHON YCTaHOBKE.

YerBepThlii yuacTok — ¢acoBka oomeil. Pa-
COBKa OBOIIEH OCYIIECTBISETCS B ceTKy. sl 3TOro B
JIMHUY TIPETYCMOTPEH103aTOp 000PYTOBAHHBIN TEH30-
METPUYECKOW CHCTEMOM B3BEIIMBAHHUSA, KOTOpas CO-
CTOUT M3 3 TEH30JaTYMKOB. YUET T'OTOBBIX CETOK BeE-
JIETCSA C TTOMOIILIO ONITHYECKOTO JaTYHKa.

OBOWHOT O LEXA
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Pucynox 1.1 — Texnonozuueckas cxema no020MosKU 060ujell K peanu3ayuu.

1 - mpancnopmép c bynxkepom 3aepysku, 2 - motika bapabaunas, 3 - mpancnopmép uxncnexyuu, 4 - mparcnop-
mép ¢ 8anwuoll, 5 - mpancnopmép cywuaxu, 6, 7, 8 - senmunsamop cywunxu, 9 - mpancnopmép nooayu 6 0o3a-
mop, 10 - mpancnopmép dozamopa c 6ynxepom, 11 — komnpeccop oozamopa, 12 - mpancnopmép gpacosantoii
npOOYKYuuU.

[Tpomecc MOATOTOBKM OBOILIEH HAUMHAETCS C MX
3arpy3ku B OyHKep TpaHcTopTépoMm I, oTKyma cpasy
MOCTYINAIOT B MOCYHYIO MAIlIUHY 2, U3 KOTOPOH MOTO-
KOM IOMA/Ial0T Ha CTOJI MHCIEKINHU 3, Tie IIPU IOMOIII
pabouero mepcoHana OTOMPAIOTCSA, IMOMAAAT Ha
TpaHCHOPTEP 4, KOTOPBIM OOCTaBJIAET NPOIYKT Ha
CYIIKY.

Cymika oBoIeil ocyuiecTBIsIeTcs MyTéM HX 00-
JlyBa IIPH UX NIEPEIBIKEHUN Ha TPAHCIIOPTEPE 5 € Imo-
MOILBIO TPEX BEHTHIATOPOB 6, 7 1 8. Cyxue oBouy,
IpU TTOMOIIM TpaHcHopTépa 9, momajaloT Ha TpaHc-
noptép pozaropa 10.

Hozatop 10 umeeT 1Ba THEBMONPUBOAA, KOTOPBIE
pabotatot ot kommpeccopa 11. ITocie Toro, kak B 10-
3aTope 0Ka3aJoch HEOOXOAMMOE KOJIMYECTBO OBOIIEH,
OCTaHaBIIMBAeTCA TPaHCHOPTEP mo3aTopa 10 U OTKPHI-
BaeTcs 3acilOHa J03aTopa C MOMOIUIBIO JABYX ITHEBMO-
MIPHUBOJIOB M KoMIipeccopa. OBommu u3 jgo3aropa morma-
JIaeT B CETKY U TPaHCIOPTEPOM (haCOBaHHOH MPOIYK-
uuu 12 oTnpaisieTcst Ha BBITPY3KY.

Jozarop ocHamén 4 teHzomarumkamu WIAL —
WIA4. Taxxe muHUU Ben€rcs y4ET TOTOBOM MPOIYK-
uun. Jlns atoro Ha TpaHcnoptépe (hacoBaHHOM Mpo-
IyKIUK 12 ycTaHOBJEH onTHueckuii natunk BL1.
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konsekwencje naruszenia praw autorskich.

Opinia redakcyjna moze nie pokrywac sie z opinig autorow materiatéw.
Przed ponownym wydrukowaniem wymagany jest link do czasopisma.

Materiaty sg publikowane w oryginalnym wydaniu.

Czasopismo jest publikowane i indeksowane na portalu eLIBRARY.RU,
Umowa z RSCl nr 118-03 / 2017 z dnia 14.03.2017.
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