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CEKLIS « TPAHCIIOPTHI TEXHOJIOT 1I»

YK 538.3.001

METHODS OF FORMING FLEET OF AGRICULTURAL ENTERPRISES
DURING TRANSPORTATION OF GRAIN HARVEST

Voronkov O. A.
National University of Life and Environmental Sciences of Ukraine

In the development of methods for the formation of a car Park can be traced to
three distinct phases. The first of them is characterized by the fact that among the
works performed on this subject, the optimization took a minor place or completely
absent. The calculations were mostly well-known classical methods.

In the period of development in science mathematical methods in the formation
of the parks, including automotive, began to introduce models based on correlation,
regression analyses and linear programming.

Further optimization with the use of computers took place in the majority of
works in this direction. Their evolution was in the direction of increasing the
dimension of the problem taking into account the increasing number of factors. The
peak in the development of these methods, according to the author, is in the middle
and the end of the 70-ies.

Recently due to objective reasons, the works on formation of the Park there has
been a departure from the commitment to the methods of linear programming. Began
to appear works using unconventional techniques and development of mathematical
models that more adequately reflect the real operating conditions of equipment.

All the methods of car Park formation, despite their essential differences, are
based on known theoretical works. They can be divided into groups according to one
or more unifying characteristics.

One of the groups brings together works in which the composition of the
vehicle fleet was defined in relation to the already established nature of the conditions
of carriage or to its promising, but well-defined plan. The mutual influence of the
Park and transportation plan, these studies are virtually ignored.

Another group can be represented by the work, which deals with the
rationalization of freight transportation of agricultural enterprises regardless of the
composition of the vehicle fleet.

Most research combine mathematical methods used in modelling. Moreover,
optimization methods based on linear programming is used in almost all works of this
group. Among them the works of the most diverse in purpose, starting from the lower
levels of the organizational hierarchy (AO, agricultural cooperatives, collective
farms, state farms, peasant, farmers) to high (regions, industries, transport system).
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Attracts attention with their originality in the formulation and solution of the different
level of tasks. The difference between them consists mainly in the dimension and
number of constraints, determining completeness of reporting or aggregation of
factors in mathematical models.

Of the works intended for collective and state farms, it is necessary to allocate
three directions. The first includes works that simultaneously optimize the transport
and machine-tractor parks. Second, optimizing only transport parks. And third — only
machine-tractor parks.

In the work carried out optimization of machine-tractor Park with the car. The
authors of this work, like other similar, tried adequately to consider the factors
influencing the use of machines of the Park, however, the joint approach substantially
increases the dimensionality of the problem. Worsens the ability of accounting
models even important factors. In such works due to high-dimensional problems are
usually poorly represented set of stamps of competing cars.

Because of the diversity of assignments of machine and tractor fleet and
contradictions arise, complicating the task of formation. For example, the specific
reduced costs of the vehicle fleet depends on the distance of transport of goods and
for machine-tractor Park of this factor. Therefore, to develop a General model has to
neglect the importance of the factor of transport distance, with several fixed its
values.

Characteristic features of the first areas of work inherent in the second. For
example, is not enough to consider the factor of distance, although it is known that he
is a decisive when choosing the best car brand. In addition, mathematical models of
linear programming, there is no possibility of varying the factor of intensity of use of
technology. This factor is closely linked to the portion of the present cost — capital
investments in rolling stock that is directly missing in the process of competitive
selection of cars.

It features models of linear programming can be attributed to their static nature,
as well as the adequacy to the real process only in a limited interval of changes of the
factors. Unit cost concepts used in the models depend on the rolling stock. Therefore,
in a General view the task of forming a Park essentially nonlinear.

Almost all work using linear programming differ in that the vehicle included in
the competition independently from each other, although their mutual influence in the
Park is great.

Because of the special nature of work of transport in terms of collective and
state farms model of linear programming is not quite acceptable to describe the
process of transport of agricultural goods since can not take into account all of its
subtleties in the process of Park formation.

In contrast to transport, work on the formation of machine - tractor Park of the
linear programming fits better, as picking optimum tractor units requires enumeration
of a large number of combinations (variants).

Studies conducted in dairy farms, grain and pig-breeding areas, showed that for
each farm was characterized by the distribution of volumes of transportations on
distances. Moreover, it is noted that the fluctuation of traffic volumes over an annual
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period in different farms differ markedly from each other. It is also argued that the
composition and structure of Park of trucks is influenced not only specialization of
farms, but natural and local conditions.

Intensification of production, carried out in the industry today, poses the
problem of the formation of the Park in new ways, with deeper consideration of local
characteristics of agricultural enterprises.

However, existing works on formation of the Park these requirements can
answer one. Moreover, there is work, which is not even taken into account the
fluctuations in traffic over periods of a year. In these works the authors take for a
single period of execution of all transport operations, regardless of the types of
transport and timetables for their implementation, thereby determining the average
performance of vehicles.

In the end, the calculated need for rolling stock Park will also be the average
that would have an adverse impact in the development of peak traffic volumes in the
spring and autumn periods.

Among the methods of forming the Park you should take into account the
specificity of agricultural production, but also the inclusion in the calculation of
tractor transport in the periods when there are free from field work tractors.

It is based on iterative algorithm with feedback. The value of providing this
connection and the convergence of the algorithm is annual employment (download)
rolling stock.

In the process of the algorithm, along with a choice of best car brands for each
type of transportation performed and the formation of the plan, i.e. the best allocation
of the annual volume of traffic not only on the chosen rolling stock, but also on the
distances.

It is important to note that the choice of cars for transportation to the
nonlinearity, the basic mathematical model is carried out by simple methods using
linear dependence. This is a positive algorithm, allowing to determine not only the
most economical rolling stock, but the scope of its use by distance.

In addition, the mutual influence of the rolling stock in a competitive selection
process appears systematic method that allows the removal from competition any car
immediately to have another one, with slightly worse performance, but the most cost-
effective among the rest.

The systematic method consists in tracking the time factor in the process of
Park formation. A one-year timeframe adopted for the calculation of repeatability due
to the cyclical nature of production during this period of time. It is divided into
periods (decades), each of which is determined by the need of car brands. The total
fleet of rolling stock is accepted for the maximum requirements of each brand in
period.

All calculations according to the algorithm of the proposed work is performed
on a computer. Moreover, the process of choosing cars based on graphical-analytical
method, which complicates the calculations and the program on the computer, as
each brand of car have to rely on two points. The work at these points somehow,
taken 1 and 10 km (justification not given). The definition of the boundaries of
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spheres of application of good cars made at the same gap distances. Too often,
however, this border comes on the altars of 10 km, particularly in non-farm traffic. In
our opinion, the figure of 10 miles should be the limit of the distance to a particular
type of traffic.

If we consider the last work before the perestroika period in the formation of a
fleet of agricultural enterprises, it will be sufficient to mention some of them because
of their specific features, allowing to draw attention to them.

In the formation of a car Park based on technological maps of cultivation and
harvesting of agricultural crops. This method can be attributed to promising in this
respect since it is possible to more accurately determine the structure of the needs of
the Park. However, the existing routing in the farms of agricultural sector did not
sufficiently reflect the real situation, ill-defined and do not have sufficient scientific
basis.

In addition, in order to have full information on the volume of traffic necessary
to ensure routings all production, taking into account the social needs of the
population. All of the above together with the stochasticity of the natural conditions
of collective and state farms negates the advantages of the method.

The main emphasis is on the optimization of harvesting time of various crops.
When the formation of the Park at the same time the aim is the reduction of crop
losses, which is a function of the duration of the harvest period.

The criterion of efficiency adopted at least the economic costs of cleaning,
transportation, storage and processing of the crop. A mathematical model is
constructed based on a set of simplified regression models. Among them there is a
model for determining optimal capacity of vehicles.

However, the use of regression models is justified only in a narrow range of
conditions where they are adequate to the real processes. While agriculture is known
to be different from other industries, it is the impermanence of situations, forcing
researchers at the description of the production processes of enterprises producing
agricultural products, taking into account the conditions in a much wider range of
their changes.

Therefore, when the formation of the Park, there is a need of consideration of
its adaptability to these conditions.

The technological properties of the Park and its constituent brands of cars, as
one of the special categories of their properties, are not included in the work
associated with the formation of the Park. Car parks generated by existing methods
are unsuitable to work in real, changing conditions in agricultural production.

For example, the Park unsuitable for the factor time of use. As a result, annual
utilization on the brand of car turns low, especially for heavy rolling stock. In
addition, the mathematical model used does not take into account the fitness of
vehicles by the factor bulk density of the cargo, the consequences of which appear in
the decline in utilization of capacity of the individual vehicles and Park in General.
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YK 656.021
OCHOBHI XAPAKTEPUCTUKU TPAHCIIOPTHOI'O IOTOKY

Kouocok 1. O., kanauaaT negarorivyHux HayK
Hayionanvnuii ynieepcumem biopecypcis i npupoookopucmyeanus Ykpainu

Jns toro, mo0 MpaBHIbHO BHOpATH PEXHUM pPyXy Ha BYJIMIIIX 1 JOporax,
OOTpYHTOBAHO BCTAHOBJIIOBATH II€BHI OOMEXKEHHS, HEOOXIHO JI00pe 3HATH
3aKOHOMIPHOCTI, 1110 CTAHOBJISITH MIABAJIMHUA PYXY TPAHCIIOPTHHUX MOTOKIB.

TpaHncnopTHUM MOTIK CKIAJAETHCSA 3 PyXYy OKPEMHX TPAHCIOPTHHUX 3ac00iB 3
PI3HUMHM JUHAMIYHUMH SIKOCTSIMH 1 TaOapuTHUMHU po3Mmipamu. TpaHCIOPTHUMHU
3aco0aMu  KepylTh BOJIi, SKI MalTh PI3HUM pIBEHb MIATOTOBKM 1 HAaBUYKU
KepyBaHHA. Hecnpuatrnupi s pyxy JAUISHKHA JOPOTH, OKpEMi MepenIkoau
BIIOMBAIOTBCS Ha XapakTepli pyXy aBTOMOOLIIB Ta 3MIHIOIOTH CTPYKTYpPY
TPAHCIIOPTHOTO TMOTOKY.

OCHOBHI  TNMOKa3HHWKH, 10 XapaKTepU3yIOTh TPAHCIOPTHUH TOTIK —
IHTEHCUBHICTbh, IIBUJIKICTD 1 UIIJIBHICTh. [HTEHCUBHICTD PYXY, IIBUIKICTD 1 IIIIBHICTD
TPAHCIIOPTHOTO MOTOKY € B3aEMOTMOB’ I3aHUMHU BesMunHamu. Leii 3B's130k Moxke OyTH
BUpKEHUH (HOPMYIIOIO:

N=v-q,
ne N — IHTEHCHBHICTh PyXy, aBT./TOM.; V — cepedaHs HIBUIKICTb TPaHCIOPTHOIO
MOTOKY, KM/TOJ.; (| — IIIJIbHICTh TPAHCIIOPTHOTO TIOTOKY, aBT./KM.

Axio Mu 3HaEMO JIBa mapaMeTpu i€l GopMyiu, 3aBKIM MOKHA BU3HAYUTH
TPETIil.

[HTEeHCUBHICTD pPyXy Ta IIUIBHICTH TPAHCHOPTHOTO TMOTOKY — BEIUYHHH
HelgeHTuuHi. [{iTbHICTh XapaKTepu3ye CTYIIHb HACUYEHHS IOPOTH aBTOMOOUTSIMH, 1
BOHA JIOCSTA€ MAaKCUMAJbHOTO 3HAYEHHS, SKIIO CTaH TPAHCIIOPTHOTO TMOTOKY
HaOIMKA€TbC 110 3aTOpy. I[HTEHCUBHICTh PyXy — 1€ KUIBKICTh TPAaHCIOPTHHUX
3ac001B, 10 MPOXOAMTH 3a OJIMHULII YACY Yepe3 JaHUN NEPETHH JTOPOTH.

Mix HaBeIEeHHMMH XapaKTEPUCTUKAMHU TPAHCHOPTHOIO MOTOKY ICHYIOTh IEBHI
3aJIEKHOCTI, Kl HaBeleHl Ha puc. l. MakcuMmallbHa 1HTEHCHUBHICTH pyXy, IO
BIJIMOBIJIA€ MPOITYCKHIN 31aTHOCTI, CIIOCTEPIraeThCs 3a MEBHOIO HACUYEHHS JOPOTHU
aBTOMOO1IsIMA (Touka A Ha puc. 1, a). Ilili 1HTEHCHMBHOCTI BIJNOBIiAA€ 1 MEBHA
IIBUIKICTh TPAHCIIOPTHOTO MOTOKY (TO4uka A Ha puc. 1, B). Y CBOIO 4epry MIBUAKICT
TPAHCIIOPTHOTO MOTOKY 3MEHIYEThCS M1l Yac 30UTbIIEHHS HOro IibHOCTI (puc. 1,
0) Ta iHTeHCHMBHOCTI (puc. 1, B). IlIBuake mamiHHS MBUIKOCTI, IO TIOB’s3aHE 13
BUHUKHEHHSIM 3aTOPIB, CIIOCTEPIrae€ThCs MICIS TOTO, SIK IHTEHCUBHICTh PYXy J0CSTa€e
BEJTMYMHM MPOMYCKHOT 371aTHOCTI (MMyHKTUPHA JiHIsA Ha puC. 1, B).

3a copusTIMBHX YMOB (BIIKpUTAa TOPU3OHTAJIbHA NPSIMOJIIHIMHA [IJITHKA
noporu 0€3 MEepeTHHIB Ta MPWIATaHb) 3BHYAiiHA JBOCMYTOBa JIOpOra 3 IIMPUHOIO
npoi3Hoi yactunu 7,0-7,5 M Moxe npornyckatu 1,5-2,0 Thc. JerkoBUX aBTOMOOUTIB 32
TOJIUHY.
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[{iii MakcUMaJIbHIH 1HTEHCHBHOCTI BIAMOBIAE€ CEPEIHsS MIBUIAKICTh PYXY
TPAHCIIOPTHOTO MOTOKY y Mexkax 50-60 km/rox [1].
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Puc. 1. 3anexHOCTI MK OCHOBHUMHU XapaKTEPUCTHKAMU TPAHCIOPTHOTO
MOTOKY

HeoOxigHo 3a3HauuTH, 10 3a OyAb-AKOI 1HIIOT IIBUJKOCTI TPaHCIOPTHOTO
NOTOKY MPOITYCKHA 3AaTHICTb, SIK TPaBUJIO, MEHIIE.
Jlitepatypa
1. AdanaceeB M. b., bynaroB A. NI. CkopocTb U 0€3011aCHOCTb JIBUKEHHS Ha
aBTroMoOUNIbHOM TpaHcnopTe. MockBa. Tpaucnopt, 1971. 48 c.
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VJIK 656.11-049.5
MMAPAJIUT MU 3ABE3NEYEHHS BE3IEKHU JOPOKHBOI'O PYXY

Kouocok 1. O., kanauaaT negarorivyHux HayK
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu

Konneniiss mociigoBHOi 3MiHM mapagurM Imojo 3abesneuyeHHs B[P Oyna
chopMoBaHa HU3KOI OPUTAHCHKHX 1 aMepruKaHChKuX (haxiBIliB Ha Mexi 1960-1970-x
POKIB.

VY 1aHoMy KOHTEKCTI Mapajgurma — e cucrema MorjsiiB, MiaXo/diB, MPaKTUK y
chepi 3abesneuenHss bJIP, ska mae Miclie B TEBHI NEPiOJUd MPUCTOCYBaHHS
CYCIIUJIBCTBA JI0 MUPHOTO CITIBICHYBAHHS 13 3pOCTAI0YOI0 KIJIBKICTIO aBTOMOOLTIB.

VY marepiasiax oprasizariii eKOHOMIUHOTO cIiBpoOiTHHIITBA 1 po3BUTKY (OECP)
OCTaHHIX POKIB BUAUISIIOTHCS YOTHPU HAMOLIBII 3HAYUMHUX TEPIOJU PO3BUTKY
MOTJISAAIB, MIIXOMIB 1 NpakTUK 3a0e3neyeHHss BJ/IP B mpoBimHMX KpaiHax CBITY 1
BIINOBIJTHO YOTHUPH MOCTIIOBHI TApaIUrMHu.

3 ypaxyBaHHSAM TEHACHLIHM, IO CKJIANUCA B KpaiHax-Jijepax, A€ MpUiHATa
KOPCTKa YCTaHOBKA Ha HYJIbOBY CMEPTHICTh Ha JOpOrax, € MiJCTaBU TOBOPUTH
TaKOX PO ICHYBaHHS Cy4acHOI — N'sAToi mapagurmu 3ade3neueHus bJIP.

EBomronist mapagurm HaBeneHa y Taou. 1 [1]. Bona cknaaena 3a marepiaiaMmu
OECP a rtakox 3a nyOmikamisim AASHO (American Association of State Highway
and Transportation Officials and TRB), €spoxomicii, BO3 1 iHImMMHA aBTOPUTETHUMHU
TDKEepEIaMu.

Tabmuus 1. EBomrortist napaaurm 3a0e3nedeHHs 0e3MeKu JOPOKHbOTO PYyXY

J— TMapazur-va I Hapa,i{II/IF-Ma HapaIz{II/Ir-Ma HapaIL\[;Ir-Ma Hapai[/plr-Ma

Hepios i 1900- 1925/35- 1965/70- 1980/85- Tei%“i;fgiﬁ
1925/35 1965/70 1980/85 2011 }I’ac

PiBenn

aBTOMOOI-

nesarii y 0,1 (1900)— 180 (1925)— 480 (1965)— 690 (1980)— 840 (2011)

CIIA, 180 (1925) 480 (1965) 690 (1980) 840 (2011)

aBT./1000

MEIIKAHI[IB

PiBens

aBTOMOOI-

ne3amii B €C | 0,1(1900)— 40(1935)— 200(1970)— 290 (1985)— 560 (2011)

(18 kpain), 40 (1935) 200 (1970) 290 (1985) 560 (2011)

aBT./1000

MEIIKAHI[IB
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[Tponorxenus tadm. 1

OyHKIii i Pyx noonu- Bperymto- VYnpasninas | Pyx Ha Kowmmnek-cue
piBHI HOKOT'O BaHHS JIOPOXKHIM BJIM YIpaBIiHHS
yIpaBIIiHHS TpaHc- KPUTUY-HUX | PYXOM 3 B I[JIOMY iHppacTt-
HOPTHOT'O TpaHc- eJIeMEHTaMu PYKTYpO1O,
3aco0y. MMOPTHUX KOOp/IH- y4acCHHU-KaMu
Konrtpons 3a | curyauii. HOBAHOTO JOPOXKH-bOTO
pyxoMm Pyx Ha yIIpaBIIiHHS. pyxyiT3
OKpeMUX nepetu-Hax B | Pyx Ha Ha Hal[lOHaJb-
TpaHc- OJHOMY piBHi. | (hparMeH-Tax HOMY, perio-
MIOPTIUX BIM HaJIbLHOMY
3ac00iB MICT Ta 1 rmobab-
xaiBesix 3 HOMY PIiBHSX
npuJsra-
I0YHMHA
B'I3mamu/
3'3mamu
Konuermis [Tpobnemu [uuBi- Henonixku Pusuku Henocko-
PUYMH nepexi-Horo | AyasibHi CUCTEMHU He3axu- HAJTICTh
aBapiiHOCTI nepiofy, 0co0H- JIOPOXXHBOTO | IIEHOCTI iHppact-
cTais BOCTI pyxy PYKTYpH
Hajaroj- BOJIiB, 1X TPaHCHOPT-
KEHHS HeaJleK- HUX 3ac00iB
a/IeKBaT-HOTO | BaTHI
peryio- MOpajbHi
BaHHS SKOCTI Ta
YMIHHS
Opraniza- Pospiznenni | Koopau- [ToniTuHO Jlenent- MixHa-
iMHL 3yCUILIS HaIsg BMOTHBOBaH1 | pai3altis, poaHi
bopmu METOJIOM 3yCHUJIb nit YIPaBIiH-CbKI | CTPYKTYpH
JUSIBHOCTI 13 | «c1po0 1 Ha 100po- Y paMKax aii Ha cHiBIIparli
3abe3me- MTOMMJIOK» BIIbHIH porpaM-HUX | MiCILIEBOMY 3a yyacrTi
YEHHS OCHOBI METO/IIB piBHI HEYypsAI0BUX
bJP opraxiza-ii,
TpOMaJIsH-
CBKOTO
CyCIUIBCTBA 1
pUBaTHO-
T'O CEKTOpa
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ITponorxeHHs Ta0.

3axo/u, Perictpa- JoxTpu Ha Po3pobxka CiTboBi Ta Bnposan-
CIIpsIMOBaHI1 I1isT aBTO- «TpboX E» MePIINX IIIHOBI JKEHHS
Ha MOOITIB. Enforce- KOMILJICK- METO U yIIOCKOHa-
3HUKCHHS Iacnek- ment, CHHX yIpag- JICHUX
aBapiftHOCTI TyBaHHS Educati- ITHOBHUX THHS €JICMEHTTIB
JOTpH- on, Engi- nporpam TPaHCIOPT- AKTHBHOI 1
MaHHS neering. bBJP HOIO MaCUBHOL
ITJIP. Oo0mMme [MOBEIIHKOIO. Oe3mexu
Perna- KEHHS 3abe3ne- T3.
MEHTAIIis IIBUAKOCTI YEHHS 3acrocy-
JIOITYCKY 10 pPyXy. aKTHUBHOI BaHHS
KepyBaH- Beenenns 1 macuBHOL TEXHOJIO0-
Ha T3. HOPM 6e3neku TYHUX
Crpaxy- BMICTY T3. IHHOBAITiI
BaHHS y KpOBi [IpocyBanHs y | mpH MPOEK-
[UBLJTb- QJIKOTOJTIO. JIOPO’KHBO- TyBaHHI,
HOI PosBurok OyaiBENIbHHUX OyIIBHUII-TBI
BiJITIOBI- iHCTpY- Ta IOPOKHBO- | 1 eKCILTya-
IaJIbHOCTL MEHTIB eKCIUTya- Tarii gopir
IHXEHep- TaIInHUX
HOTO acreKkTax
oOnar- 3a0e3rneyeH-
TYBaHHSA Ha b/1P
nopir
[locniioBHI mNapaaiurMyd HaBEACHI y BEpXHIM 4YacTUHI TaOJuUI; BOHH

XapaKTePU3YIOThCS K XPOHOJIOTTYHUMHU PaMKaMH, TaK 1 yCepeaIHEHUMH 3HAYCHHSIMH
aBromoOimizamii B CIIA 1 B 3aximHiii €Bpomi BiamoBigHo. Jlami po3sramoBaHi
KkiacuQikyrodi (CBONIONIOHYIOU) O3HAKM SIK 1HCTHTYIIIOHAJIBHOTO, TaK 1 CYyTO

THOCEOJIOTTYHOTO XapaKTepy.

UCTOpUS

BOIIPOCA,

Jliteparypa
1. baunkun, M. 4., PemeroBa, E. M. be3onacHOCTh TOpPOKHOTO JABHKCHUS:

MEXKIYHAPOJHBIA  OTIBIT,

0a30BbIC

HHCTUTYLIUU

[ Texcr].

M.A. bimukun, E.M. Pemerosa; Hau. uccien. yH-T «BpIciias mKoJia SKOHOMUKUY.
Mocksa. M3a. nom Bricmiei mkoisl s5koHOMUKH, 2013. 240 c.
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CEKLIA «AI'POIHXEHEPIA»

YK 631.171: 633.63

JOCJILIZKEHHA ITPOLECY OYUCTKHA BOPOXY KOPEHEIUIOAIB
KOPMOBHUX BYPSKIB

Tecaiok B. B., 10KTOpP CUIbCHLKOrOCNOAAChKUX HAYK
Hayionanvruii ynisepcumem 6iopecypcis i npupoookopucmysauus Ykpainu
bapanoBcbkuii B. M., 10KTOp TeXHIiYHUX HAYK
Tepnoninbcokuu HayionanbHuu mexuivHuu ynigepcumem imeni leana 1lynios

bypsk xopmoBuii (Beta vulgaris L. v. crassa) Mae BelMKe 3HA4YE€HHS IS
MIJBUILEHHA NPOAYKTUBHOCTI TBAPUHHUUTBA, € LIHHUM COKOBUTHUM KOPMOM IS
TBapuH. 3OUIBIIEHHS BUPOOHUUTBA 1 3HIKEHHS COOIBAPTOCTI KOPEHEIUIO/IB
BUPOOHUIITBA 1, 0COOTUBO, 30MPAHHSI.

KopmoBuii Oypsik 30upar0oTh TUMH CaMMMM MallMHAMM, II0 ¥ IYKPOBHH.
JlocuTh HIMPOKO B TOCIONAPCTBAX, K1 BUPOLIYIOTh KOPMOBI OYypsSIKU 3aCTOCOBYIOTH
po3po0IeHi, MOCTIKEHI 1 mepeBipeHi B BUpoOHWYMX ymoBax wmammaun MKK-6,
PKM-6-03 1 KC-6b-05. Burpatu mnpaii npd BHUKOPUCTAHHI HOBUX MAIIMH
3HUAKYIOThCS 10 120...150 M10QuHO-TOIMH HA reKTap.

Ao MexaHi3oBaHE 30MpaHHS KOPMOBHUX OYpsIKIB Ha JIETKUX TIPYHTaxX
MPaKTUYHO BHPILNIEHE, TO HA BAXKUX TPYHTaX 1 CEPEIHIX Mpu 30UIbIICHIH abo
3HUKEHIA BOJIOTOCTI BOHO 3aJIMIIAETHCS BUPIIICHUM HE 10 KiHIIS. 3a7€KHO BiJl YMOB
po0OTH 1 3a0yp’THEHOCTI] MOJIIB 3arajbHa KUIbKICTh JOMIIIOK y BOPOCI KOPEHEIJIO 1B
ckianae outbiie 15 %. Benuka KUIBKICTh JOMINIOK MOSCHIOETHCS BUKOPUCTAHHSIM
HEJJOCKOHAJIMX TEXHOJIOTIYHMX TPOLECIB Ta pPOOOYMX OpraHiB MJid OYUILEHHS
KOPEHETUIOAIB, KOTpl MPU LbOMY HE 3a0€3IMeuyroTh HaJekKHY Cemapalii IPyHTY 1
POCIMHHUX 3aJIMIIKIB, HE BIIJIUISIOTH 3QJIMINKHA THYKHA BiJ TOJIOBOK KOPEHEIUIOIB,
MOIIKO/KYIOTh 3HAYHY KUIBKICTh KopeHerioniB (mo 40 %). ¥V 3B’s3ky 3 1mum
po3po0Ka Ta YIOCKOHAJICHHS POOOYMX OpraHiB KOPEHE30MpaTbHUX MAIUH IS
BIIOKPEMJICHHSI  JIOMIIIOK  BiJl KOPEHEIUIOMIB KOPMOBUX OypsIKiB TpH  1X
MIHIMaJIbHOMY MOLIKO/IXKEH1 € aKTYaJIbHOI HapOJHOTOCTIOAAPCHKOIO 3a/1a4€lO.

Hamu 3ampomnoHOBaHO Ta TEXHOJIOTIYHO OOIPYHTOBAHO HOBY KOHCTPYKIIIIO
KOMOIHOBAHOTO OYMCHHKA BOPOXY KOPMOBHUX OYpsKiB KOPEHE30MPaTbHOT MAIIMHU 3
I'BUHTOBO-BAJIbIILOBUM OYMCHUKOM JiJisi 30UpaHHsI KOPEHEIJIONIB KOPMOBHUX OYypsKiB
Ha CepelHIX 1 BAXKKUX I'PyHTaxX B yMOBaXxX 30UIbLIEHOI 1 3HHKEHOI BOJIOTOCTI TPYHTY,
€KCIIEpUMEHTAJIbHO BCTAHOBJIEHO JOMYCTHMMI IIBUIKOCTI CHIByZapy KOPEHEIUIOJIB
KOPMOBHUX OYpSIKIB 3 MOBEPXHSIMH pPOOOUYMX OpraHiB OYMCHUKA HA MASTHUKOBOMY
KOIIpI.
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BukopucTaHHS 3alpONOHOBAHOI KOHCTPYKII KOMOIHOBAaHOTO T'BHHTOBO-
BaJIbIIbOBOTO OYMCHHMKA IIJBUIIYE SKICTh 1 CTYIIHb BIJOKPEMJICHHS JIOMIIIOK Bif
KOPEHEIUJIO/IB: 3MEHIIy€E 3arajibHe 3a0pyaIHEHHS BOPOXY 310paHUX KOPEHEIIONIB Ha
15-25%, 3HMXKYe 3aTpaTd Mpalll Maibke y 3 pa3u 3a paxyHOK BUKIIOYEHHS Py4YHOI
mparii Ha JTOOYMIIECHHS KOPEHEIIOIB.

YK 631.3:636
OPTAHIBAIIIMHO-EKOHOMIYHI BUMOT'A 1O CUCTEMUW MAILIMH

PeOenko B. ., kanguaaT TeXHiYHUX HAYK
Hayionanvnuii ynieepcumem biopecypcis i npupoooxkopucmyeants Ykpainu

Oco0nuBe Miciie cepesl OCHOBHUX BUPOOHWYUX (DOH/IIB HATIEKHUTh MEXAHIYHUM
3acob0aM, IO Ja€ 3MOTYy 3MEHIIWTH YHCENIbHICTh MPALIBHUKIB Y CUIBCHBKOMY
rocronapcTBi. [IpoTte B ymMoBax eHEpreTWyHOi KpHW3U 1 PO3BUTKY MPHUBATHUX Ta
(depMepChKUX TOCTOAAPCTB YacTka pob0ovoi XyA00M B 3aralilbHOMY €HEPreTHUYHOMY
OayiaHC1 MIJBUILYETHCS, TOMY IO BOHA 3a0e3Meuye 3HKEHHSI BUTPAT HA BUKOHAHHS
BIJITOBIJTHUX POOIT.

VY CciIbChKOroCIOaPChKOMY BUPOOHUIITBI (POHI0030POEHICTH 1II€ HIKYA, HIK
y MPOMUCIIOBOCTI, @ Ma€ OyTHU HABMAaKH, TOMY 110 0arato MalivH MPAIIO€ TPOTATOM
POKY TUIBKHM KiJIbKa JHIB. HaitOinbImmii ekoHOMIYHUN e€(eKT MOYKHA MaTH TOJI1, KOJIU
TEeXHIKa BUKOPUCTOBYETHCSI KOMIUICKCHO, TOOTO KOJIM MAaIllMHUA 00’ €IHAHI B CHCTEMHU.

Cucrema MaiMH y CLIBCHKOTOCHOJAPCHKOMY BHUPOOHUITBI — 1€ HaOIp
OKpeMHUX pPOOOYMX MAIWH, SKi JOMOBHIOIOTH OJHA OJHY 1 BUKOHYIOTH IOCIIJIOBHO
TEXHOJIOT1YH1 Onepariii mpy BUPOOHUIITBI TUX UM THIIMX MPOAYKTiB. CHCTEMU MaIlvH
CTBOPIOIOTHCSI I BUPOOHULTBA OKPEMHUX BHJIB MPOAYKIII. 3a MiApaxyHKaMu
HayKOBO-JIOCIIIHUX YCTAaHOB, ISl CUIBCHKOTO TOCHOJApPCTBAa B LLIOMY HOTPIOHO
noHaj 4 THC. HallMEHyBaHb TEXHIYHUX 3aCO01B.

[Ipu 0OTpyHTYBaHHI CHUCTEMH MAaIllMH MOTPIOHO BPaxOBYBAaTU TaKi BUMOTH JO
HUX: BUKOHAHHS pOOIT BIANOBIAHO [0 arpo300TEXHIYHUX BHUMOT; Y3TOJKEHICTb
OKpPEeMHUX MAaIllMH CHCTEMH 3a TMOTYXXHICTIO 1 NPOAYKTHUBHICTIO; 3a0€3MeueHHs
HaWMEHIIIOT MaTepiaIOMICTKOCTI, OCOOJIMBO TAJMBHO-MACTWJIBHUX MarepiaiiB, a
TAaKOXK METAJIOMICTKOCTI Ha 1 T TOTOBOI MPOMYyKIi; 3a0e3nedyeHHs HaWMEHIIO
€HeproMmicTkocTi Ha 1 T mpoAykiii; 3a0e3nedyeHHs HaWBUIIOI MPOTYKTUBHOCTI
CUCTEMHU 1 OKpEMHUX MAIIWH 3a OJMHUII0 Yacy; 3HMWKEHHS HIUTBHOCTI TPAKTOPHUX
poOIT 32 paxyHOK BUKIIFOUEHHS 3aliBHX POOIT, OCOOJIMBO 32 PaXyHOK BHUKOPHUCTAHHS
KOMOIHOBAaHUX arperariB; 3a0e3redeHHs] HaWMMEHINUX EKCIUTyaTallliHUX BUTpPAT Ha
OJIMHHUIIIO TIPOYKITIi.

JloTpuMaHHST [MX BHMOT € OCOOJMBO BAXJIMBUM B YMOBax pPHHKOBUX
BITHOCUH. BupoOHuKM, $IKi iX YITKO JOTPUMYIOTHCS, MalOTh OLIbIIE€ IIAHCIB
e(EeKTUBHO NPAIIOBATH B YMOBaX KOHKYpEHIi. ¥ CUIbCHbKOMY rOCHOJIApCTBI HAIIO1
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nep>kaBd ~ piB€Hb ~ MexaHi3alli BHpPOOHMYMX MPOLECIB 1€  HEJAOCTaTHIH,
BUKOPHUCTOBYIOTHCSI MAIlTMHU 1 MEXaHI3MH 3aCTapUINX KOHCTPYKIIIH.

[ToTpiOHa jy1st TOCTIOIAPCTB HOBA BUCOKOS(HEKTHUBHA TEXHIKA Ma€ BIAMOBIIATH
TaKUM BUMOTaM:

- YHIBEpCaJbHICTh (MalllMHA TOBMHHAa BHUKOHYBaTH HE OJHY, a KiJIbKa
orepariii ogHOYacHO ab0 B Pi3HUH Yac);

- ©KOHOMIYHICTDH (CITO’KMBATH MEHIIEC TaJMBa 1 BUTpAYaTH MCHIIE METaly Ha
OJIMHHUIIIO TIOTYKHOCTI);

- BHCOKa MPOAYKTUBHICTb 32 OJUHUIIIO Yacy;

- yHidiKaIsg 1 B3aEMO3aMIHHICTh OKPEMHX BY3JIIB 1 JieTajei;

- BIJMOBIJIHICTh Cy4YaCHOMY PIBHIO T€XHOJIOTII 1 opraHizaiii BUpOOHUIITBA 1O
30Hax 1 rajy3sx CUIbCHbKOTO TOCIOAapCTBa;

- B3a€EMHE Y3rOJDKEHHS OKpPEMHUX MaIlMH MK CO00I0 3a MOTYXKHICTIO,
HMIMPUHOIO 3aXBaTy, PO3CTAHOBKOK POOOUYUX OpPraHiB TOIIIO;

- CTBOPEHHS HOPMAJILHOTO POOOYOro MicCIIs JIJIsl TPAKTOPUCTA-MaITUHICTA.

Cucrema MallliH MEPIOANYHO MEPErsgacTbCsl, 3 HEl BUKIIOYAIOTh 3acTapiii
KOHCTPYKIli 1 TOMOBHIOIOTH 1i HOBUMHM, OUIbII €()EKTUBHUMU MaIllIMHAMU, SKI
BIIMOBIZJAIOTh MPOTPECUBHIM TEXHOJIOT1i BHUPOOHUIITBA CUIBCHKOIOCTIOAAPCHKOT
MPOJTYKIIII.

VIIK 631.3.077

ENGINEERING SERVICE OF MACHINERY FOR FORESTRY WORK
IN FORMATION OF SEATS CLEARINGS

Maslay V. S.
National University of Life and Environmental Sciences of Ukraine

In the forestry sector of our country a considerable part of lacoultre Fund is
cutting. Despite many years of experience of tree-planting works, the problem of
recovery of the forest clearings remains one of the most difficult tasks in forestry.

The basis for the rational recovery of forest plantations on clearcuts is to
prepare the soil, providing optimal conditions for the survival and growth of
seedlings and saplings of forest species. It is necessary to create optimal water regime
on drained soils, to prevent excessive entry of moisture to the root system of plants in
waterlogged soils to reduce competition from herbaceous vegetation.

Reforestation of clearings expensive process. The most energy-and labor-
intensive when applied to current technology based on continuous linear execution of
all types of work, is the grubbing of stumps and preparing the soil for planting.
Moreover, the preliminary band or continuous grubbing of stumps is a prerequisite to
ensure the mechanization of the following technological operations.
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Existing domestic and foreign experience shows that to reduce material and
labor costs, to reduce to a minimum the harmful environmental effects of the use of
mechanized methods for preparing seats, and at the same time to increase the level of
mechanization of technological operations, is possible if you follow the path of the
wide use of machines and tools of discrete.

In this case, is not required lane clearing and logging slash areas located in the
plains, and in mountain forests does not reduce the fertility of the soil, virtually
eliminates the risk of water erosion, etc.

More positive results can be obtained if done with the same setup at the same
time preparing the ground and planting seedlings and saplings, for example, with
closed root system.

To implement a discrete method of producing seats designed design universal
gruntovogo guns with a combined working body, designed for mechanical
preparation of discrete seats in micropaving (in areas of temporarily waterlogged
soils) or micropolitan (for areas with drained soils), the formation of holes for
planting of seedlings and saplings of forest species with the closed root system.

YK 631.331

POTPYIOBAHHS HACIHHS CIJIbCBKOI'OCIIOJAPCBKHUX KYJIBTYP
3 BPAXYBAHHAM BIBPAHIMHUX ITPOLHECIB MALHINHUA

Beuepa O. M.
Hayionanvruil ynisepcumem oiopecypcis i npupoookopucmyseamuus Ykpainu

B cinbchkorocnogapchbkux MaminHax, TaKuX, sIK MPOTPYIOBaudl HACIHHS Ta B
IHIIMX, TOTPIOHE JO3yBaHHS 3€PHUCTUX MaTepiamiB 3 PIBHOMIPHUM HENEPEPBHUM
J03yBaHHSM HACIHHS CLIBCHKOTOCHOJAPCHKUX KYJIBTYp 1 poOOUYOl PIAMHM, OCKIIBKU
BOHU € HEOOXIJIHOIO TMEepPEeayMOBOIO PIBHOMIPHOT OOpOOKHM HACIHHS MpernaparoM, a
OT)K€ 1 JOCATHEHHS BUCOKOI €(EeKTHUBHOCTI MpoTpyroBaHHs. Ll omepariss vacto
MOENHYETHCSA 13 OJHOYACHUM (POPMYBaHHSM IIOTOKY HACiHHS TEBHOI (opMH Ta
IIIJIBHOCTI 3a JOMOMOTOI0 TMPOTOYHHUX J03aTOPIB 00’€MHOTO THITY, OOJaJHAHUX
MAaCMBHUMH YW AaKTUBHUMH PO3NOJIUIFHUKAMU HaciHHSA. [IpomyKTUBHICTH Ta
PIBHOMIPHICTh TIOTOKY HACIHHSI, IO TMOJAETHCS TAKUMH J03aTOpaMH Ha poOOUMit
OpraH, BU3HAYA€ThCSl YMOBAMHU HOro BUTIKaHHS 3 OyHKepa, MPOIMYCKHOIO 3/1aTHICTIO
JI03yI0YOTO OTBOPY, TalbMIBHOIO [I€I0 PO3MOAUTHPHUKIB Ta 1H. [IpOAyKTHBHICTH
7103aTOPIB 3 AKTUBHUMHU PO3MOAUIBHUKAMHU 3aJICKUTh BIJl 4YaCTOTH OOEpTaHHS
PO3MOAUIBHAKA Ta WOTO KOHCTPYKINi (IUCK ab0 KOHYC), a 103aTOpiB MPOTPYIOBAaUiB
1HEPIINHO-PPUKITIHHOTO THUMY, y SKAX pPOOOYMN OpraH OJHOYACHO € aKTUBHUM
PO3MOAUIBHUKOM HACIHHS - 11I€ 1 B1Jl MapameTpiB OOKOBOI MOBEPXHI poOOYOro opraHa
Ta BIOpallfHUMHU TpoliecaMu MpOTpyroBayda. 3T1IHO 3 Pe3yiabTaTaMM JTOCTIKEHb [2-
5] BmIMB yMOB BHTIKAHHA HACiHHS 3 OyHKepa Ha PIBHOMIPHICTb HOTOKY
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BHU3HAYAETHCS MApaMEeTpaMU BUITYCKHOTO OTBOPY, MICTKOCTI 1 BUCOTOIO 3alIOBHEHHS
il HACIHHSM, a TaKOX MOro (H13UKO-MEXaHIYHUMH BIACTUBOCTSIMU, BKIIOUAIOUU TEPTS.
JI0 YMHHUKIB, COPUSIOUUX 3HIDKEHHIO CHJI CyXOTO TEpPTS, BIAHOCUTHCS KOJUBAIbHUN
pyx OyHKepa 1 3epHHUCTOTO MaTepially, IO 3HAXOAUThCA B HbhOMY. JIJIsT MOOITHHUX
MallMH - II€ BUIAJKOBI KOJMBAHHA OYyHKepiB, OOyMOBJICHI XWTABUIICIO MAIIHH,
BiOpalifHUMHU KOJMBAaHHSAMHU BiJl TPAIIOIOYUX EJIEKTPOJIBUTYHIB Ta MEXaHIUYHUX
mepenad, sKi TepenarTh O0epTOBHH MOMEHT TOIMIO. I[HKOMM CremiaJbHAN
KOJMBAJIBHUN PyX Hajaerca OyHKepy a00 CHUIIKOMY Martepiany 3 METOI0 YCYHEHHs
MOXKJIMBOCTI YTBOPEHHS 3BEJICHb 1 3700YyTTS CTIMKINIOrO BUIJICHHS MaTepiany Bij
OyHKepa.

Edexr nii BiOpaliiii Ha 3epHUCTE CEPEIOBUIIE 3BOJIUTHCS K OM J0 3HMKCHHS
koediiieHTiB TepTs. B mporieci KoJuBaHb CUIIM HOPMAJILHOTO THUCKY 3€pEH OJHE JI0
OJIHOTO, Ha CTIHKY TPYOH 1 CHJIM TepTS MK HUMHU 3MIHIOIOThCA. B pe3ynbrarti 1is0ro
CWJIA, HEJOCTATHI JUUIsl B3aEMHOT'O BIJIHOCHOTO 3CYBY 3€pEH IPHU iX CHOKOi, MOXYTb
BUSIBUTHUCS JIOCTATHIMU JJIA 3/IIMCHEHHS MEPEMINIEHb B OKpEeMi MOMEHTH 4acy Mpu
BIOpamisfx, [0 HETraTUBHO BIUIMBA€ HAa PIBHOMIPHICTh MPOLIECY MNPOTPYIOBAHHS
HaClHHA. 3arajibHUi eexT BiJ A1l BIOpalliii 3B0AUTHCA, TAKMM YHHOM, 10 3MEHILIEHHS
CUJI, HEOOXITHUX ISl 3A1MCHEHHS NEepeMIlleHb, TOOTO 0 3MEHLIEHHs KoeQillieHTa
TepTsa. Take sBuIle N00Ope BIAOME B TEXHII a 3HAXOJUTh MPAKTUYHE BKUBAHHS,
HaIPUKJIaJ, IpU BIOpaIIiHOMY 3aHYpPEHHI Nab.

MeToro 1OCHIIKEHb € 3100yTTS OPIEHTOBHOI SIKICHO1 OLIHKHM BIUIMBY BiOpariit
OyHKepiB Ha JIHAMIKY 3€pHUCTOTO MaTepially, TOOTO BUBYCHHS BIUIMBY BiOpalliii Ha
3aKOHM BWJAUICHHS 1 PO3MOJITY THUCKY B OyHKepax. Y OCHOBY III€i OIIHKA
MOKJIaIcHUM e(DeKT 3HIKEHHS KYTIB TepTs mpu BiOparlisx OyHkepiB. Bkazana sikicHa
OLIIHKA, OYEBUIHO, HE MOKE ITOBHICTIO 3aMIHUTH TOYHOI'O KIIBKICHOTO JOCHIIKEHHS
BILJIUBY BIOpalliil Ha TMHAMIKY 3€pHUCTOTO MaTepiamy.

KinbkicHe AOCHiPKEHHS TIOBHHHE BpPaxXxOBYBaTH BCl  XapaKTEPUCTUKHU
KOJMBAJIBHOTO PyXy, IO 3IACHIOETHCS OyHKEpOM (MOCTyHaidbHI KOJMBAHHS B
TOPU30HTAILHOMY, BEpTHUKaIbHOMY a00 TMOXWJIOMY HalpsMax; MOCTyHalbHi
KOJIMBAaHHA MO KPYroBHX a00 ENINTUYHUX TPAEKTOPISX 1 T.I.; MOBOPOTU OyHKepa
BITHOCHO HEPYXOMOi a00 MUTTEBOT OC1 0OEpTaHHS 1 TOMY MOJI0HE).

BianoBigHO 10 BUKIIAIEHOT0, BBAXKATUMEMO, 110 13 3POCTAHHSIM 1HTEHCUBHOCTI
(4acToTM 1 MAaKCUMAaJbHOTO MPUCKOPEHHSA) BIOpaliii epeKTUBHI  KyTH TepTd
3HIDKYIOTBCS, 1 B TPAaHUYHOMY BUTIQJKY MOXHA YSBHTH c00i1 1X MOBHE 3HUKHEHHS. Lle
MpUBEJE 0 BIAMOBIAHOI 3MiHM KOEQIIIEHTIB OMOPY Ta HOPMAIBHOTO THUCKY, IO
BILJTUBA€E HA PIBHOMIPHICTH MOJa4l HACIHHSI.

VY BUNaAKy BUKOPUCTAHHS aKTUBHUX PO3MOJUILHUKIB (SK TPaBUIIO, 00EPTOBUX
JUCKIB, KOHYCIB TOIIO) TadbMIBHHM OIIp BHUCHUIIAHHIO HACIHHS 3 BHUITYCKHOI
TOpPJIOBUHHU OyHKepa I1i PO3MOAUIPHUKN CTBOPIOIOTH BHACHIIOK HAKOTTMYCHHS B 30HI
MiJ] BUITYCKHOIO TOPJOBUHOIO IIMAPy HACIHHS, IO HE EBAKYIOEThCSA 3 II1€1 30HU
AKTUBHUMHU PO3MOJUIPHUKaMH. B 1mbOMy BUMAIKy TPUYUHOI 3MEHIIEHHS
NOTEHILIIITHOT IPOJYKTUBHOCTI [103aTOpa € HEY3TOJUKEHICTh KOHCTPYKTHBHMX
napaMeTpiB J03aTopa Ta PEXKHUMIB pOOOTH aKTHUBHOI'O PO3MOLIBHUKA 1 BUITYCKHO1
TOpPJIOBUHU. 3 METOK MPHUCKOPEHHsS €BaKyallli HAaClHHA 13 30HU CXOJy HOro 3
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pO3MOAUIbHUKA B Jedkux TnporpytoBayax (Hanpukiaa I[IHY-4) mnpoOysanu
3aCTOCOBYBATH JIOJIATKOBI KOHCTPYKTHBHI €JIEMEHTH — aKTUBAaTOpU ayie He OyJo
BpaxoBaHo 1ii edekTy BiOparii mpu poOOTI MamMHU, € YacToTa OOepTaHHS
pobodoro oprany ckiagae 800-900 06/xs.

B mpotpyroBauax iHepHiHHO-(PUKIIHHOTO TUMY, SIKI TOEIHYIOTH JO3YBaHHS,
PO3MOiIeHHS 1 00pOOKY HACIHHS PIAKHUMH MECTHIMIAMU OJHUM POOOYUM OPTraHOM,
MPOAYKTUBHICTh J103aTOpa BU3HAYAIOTH Ti K (PAKTOpH, IO ¥ B 1HMIUX MPOTOYHHX
7103aTOPIB 3 AKTUBHUMHU PO3MOJAITPHUKAMHU, Ta e W mapaMeTpu OOKOBOi KOHIYHOI
MOBEPXHI poOOYOro opraHy. Y3roJukeHHs 11i ycix 1ux (akTopiB 3 000B’SI3KOBUM
BpaxyBaHHSIM XapaKTEPUCTUK HACIHHS, IO JO3YEThCA 1 00OpoOIIseThCs, 3a0e3meuye
HaJ1iiHy poOOTY MPOTpyIOBaya B IJIOMY, SIKa, OUEBUJIHO, MOXKIIMBA y BUIAJIKY, KOJIH
HAaciHHS 3 JIOCTaTHBOIO MIBUJIKICTIO Oy/le pyXaTucs BBEpX IO TBIpHIA KOHIYHOTO
pobouoro oprana. Ll x ymMoBa € 1 YMOBOIO HE€ TaJlbMyBaHHS HACIHHSM, LIO
3HAaXOJIUThCS Ha poOOUYOMY OpraHi, HaClHHS, SIK€ HaJAXOAUTD B1Jl 103aTOPA.

B nopanpmiomy g OUlbII  SKICHOTO IPOEKTYBAHHA Ta PO3PAXYHKY
MPOAYKTHUBHOCTI Oyina TMOCTaBlieHa 3ajJada po3axyBaTH MaKCHMAaJbHY IIBHIKICTH
BUCHUIIAHHS, @ OTXKE€ ¥ TPOAYKTUBHICTb KOHIYHOrO OyHKepa 3 KOHIYHUM
PO3MOAUIBHUKOM (Z103aTOPOM) BCEpElieHl OyHKepa, SKUH BUKOPUCTOBYETHCS B
MOAU(DIKOBAHUX KOHCTPYKIIsAX mnpoTpyroBauiB tumy [IHY-4, IIHY-10 Ta
po3paxyBaTh ONTHMaJlbHI MapaMeTpu OyHKepa BIJIMOBIIHO MPOAYKTHBHOCTI
poOouoro opraHy — KaMepu TMPOTPYIOBaHHS Ui OTPUMaHHS MaKCHMAaJbHOI
IPOJYKTUBHOCTI Ta MIHIMAJIbHOI HEPIBHOMIPHOCTI MPOTPYIOBaHHS HACiHHSA 3
BpaxyBaHHIM BIOpaIliiHUX KOJMBaHb MPOTPYIOBaYA.

YK 631.363
BU3HAYEHHA NIOTYKHOCTI HA YPYXOMJIEHHA BAPABAHHOI'O
JO3ATOPA
Paguyk B. B.

Hayionanvruii ynisepcumem 6iopecypcis i npupoookopucmyseanus Ykpainu

[ToTyxHicTh HeEOOXimHA [JII YPYXOMHEHHS TPUCTPOIO JJIsi PO3JaBaHHS
KOMOIKOpMIB 0apaOaHHOTO THUIMY 3 BEPTHKAJIHLHOIO BICCIO OOEpPTaHHS CKJIAJAE€THCS 3
JIBOX CKJIAJIOBUX: HA TIEPEMIIICHHSI CaMOr0 MPUCTPOIO Ta Ha MEPEMIIIEHHS OJIHi€T
71034 KOPMY BiJl 3aBaHTA)KYBAJILHOTO JIO BUBAHTAXXYBAJIBHOTO BIKOH.

N.. =N, + N, 1)
ne: Np, — DOTYyXHICTh Ha TmepeMilleHHs mpucTtpor; No — MOTYXHICTh Ha
NEepEeMIIICHHS OJIHIET 103U KOPMY.

[ToTyXHICTh Ha MEPEMIIIECHHS TPUCTPOIO BU3HAYAEMO 32 (POPMYJIOIO:
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dA
_0A 2
=g @
2
dA=Fds =m3Y ds=mdv.v = ™" | 3)
dt 2
3BI1JIKH
_d mV 2
2t

[ToryxHicTh No, 10 CIIOKUBAETHCS Ha MEPEMILICHHS OJHIET 103U KOpPMY, SKa
3HAXOAUTHCSA Y OJHOMY BIUKY, Biukamu OapabaHa BiJ 30HU 3aBaHTAKEHHS JI0 30HH
BHUBaHTa)XCHHsI, MO’KHA BU3HAUUTH 32 TAKOKO (POPMYIIOF0:

N, =N 4)
a‘O
ne: N — muToMa MmoTy>KHICTh Ha MepeMillleHHs OHIET 103U,
01 — KyT MK MOYaTKaMU 3aBaHTAXXEHHS Ta BUBAHTAKEHHS OJHIET 103U, TPaI;
0o — IIEHTPAJIBLHUN KYyT OJIHOTO BiUKa, rpa;

OCKI1JIbKH B1JHOIIEHHS S II€ KUIBKICTh BIYOK Zg, K1 OJJTHOYACHO 3aITOBHEHI
0‘0
KOpPMOM, TO Bupa3 (4) HaOyie BUTTISLY
N, =Nz,. (5)
[Ipn BU3HAYEHI TOTYKHOCTI Ha TIEPEMIIICHHS OJHIEI J03H, pajiajJbHy
KOOpJIMHATY ii po3TallyBaHHs MPUUMEMO BIJICTaHb BiJl IIEHTPA OOEPTAHHS J0 IIEHTpa
TsOKIHHA 71034, CeKTOp MOXHA TOJAUIMTH Ha Bl 30HU 3 pajilycaMu rp Ta r2 1 3
nenTpamu TspkiHHS B Toukax Ci ta C; (puc. 1). Biacrans x. Bix ieHTpa oOepTaHHs 10
LIEHTPA TSHKIHHS CTAHOBUT:
_2r-sina
¢ 3
Jie: o — [MOJIOBUHA IIEHTPAJILHOIO KyTa BiUKa.

: (6)

Puc. 1. [lo BuU3HaueHHs 1IEHTpa TSHKIHHS.
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Pagiyc R obepraHHs LeHTpa TSDKIHHSA TyrOBOIO CEKTOpAa BHU3HAUYAETHCS 32
BUPa30M:
_ X151 = X:p5,
Sl - Sz
ne: Si, Sy — Mol BiATOBIAHUX CEKTOPIB.
MomeHT iHepuii mopiii MaTrepialy, [0 3HAXOAWUTHCA Y CEKTOpl BiuKa,
CTaHOBHUTB:

: (7)

I=mx.?, (8)
7ie: M — mMaca mopiii Marepiany.
MOMEHT CHJIM BU3HAYMMO 3a (OpMYIIOF0

M =la', (9)
Je: a' — KyTOBE IPUCKOPEHHS MpU 00epTaHHI Tija Mij J11€I0 MOMEHTY CHII:
do
=, 10
py (10)
PoGoTa nepemineHHs Tij1a CTAaHOBUTD
A = M, (11)

Ie: ¢ — KyT, Ha IKMI NIepeMiIlyeThCs TLIIO.
Tonl MOTYXHICTh, IO CIOXHBAETHCA YPYXOMHHKOM OapalaHa, SKUI
nepeMiniae MaTepiai:

dA
N=—". 12
m (12)
3 ypaxyBaHHSIM 1IbOT0 BUpa3y dhopmyia (4) HaOyie BUTIISIAY:
2
m( Xclil — );0282] ag
N, = 17 %2 Y (13)

t a,
s dbopmyna Bu3HAYA€E TOTYXKHICTh, sIKa HEOOXITHA JJIs TIEPEMIIIICHHS KOPMY,

10 3HAXOAUTHCS Oe3MmocepeIHhO B Biukax OapabaHa.
3aranpHa MOTYXHICTh HA YPYXOMHEHHSI Oy/Ie CTAHOBHTH:

2
m Xclsl _Xczsz ag
_mvi U S-S, @

oot t a,

N
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VJIK 519.86(075.8)

CTATUCTUYHMIA METO/ JJISI YXBAJIM PIIEHHS ITO PEMOHTY
CUIBCBKOI'OCHHOJAPCBKUX MAIIINH

Haparouiii O. B., kanaAuaaT TeXHiYHUX HAYK
Baxuiii I. C., cryneHT maricTparypu
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmysanus Ykpainu

CydacHi TexHIYHI 3acoO0M MNpU IHTEHCHUBHIN eKCIUlyaTallli 4ac BiJl 4acy
BHMAaraloTh 4acTKOBOTO a0o KamiTaibHOro peMoHTy. lle mMoxyTh OyTH BepcTaTi,
aBTOMOOWII, TpPAaKTOPU, BAHTAKHUWA TPAHCHOPT, TMOBITPSIHI YU BOJHI CYJIH,
KOMIT'IOTepHE OOJaJHAHHS TOIIO, BJIACHUKK SIKHX 3aBXIU 3alllKaBJICHI B
Oe3mnepebiitHil ekcrutyaTallii cBoro oOnaaHanHs. [lpu 1mpboMmy HamgidHICTE POOOTH
oOnagHaHHs OyJne 3ajekaT BiJl CTYNEHsl eKCIUTyaTallii 1 CBO€4acCHOCTI MPOBEICHHS
MPOQPUIAKTUYHUX 1 PEMOHTHHUX POOIT.

Henanexornsagauii mianpreMenb 3aBXId HaMaraTUMEThCSI MaKCHMAaJbHO
eKCIUTyaTyBaTH 00JIaJHAHHA 1HOJ1 3YNUHSIOYM MOT0 Ha YaCTKOBUM a00 KamiTaJlbHUN
peMOHT. [HIMH, 31 cTakeM, MOXE€ MaTH HAaKONMWYEHY CTATUCTUKY JUIsl 31MCHEHHS
oprasizaiii eQeKTUBHOT eKCIUTyaTallli TEXHIYHUX 3ac001B. BuHUKae 3anuTaHHs - sKe
pILIEHHS Ma€ MPUUHATH MIAMPUEMELH TPU MACOBIM €KCILTyaTalli TEXHIYHUX 3ac00i1B,
B yMOBaX HEBU3HAYEHOTO CTaHy IbOT0 00JIaTHAHHS?

JlaHe 3aBmaHHS IIAMAAA€E M1 MaTeMAaTHYHY TEOPil0 MPUUHATTS PIIICHb B
yMOBaX HEBU3HAYEHOCTI YW pu3uKy. KepiBHUK MIANPUEMCTBA Ma€ MPUUHSITH
pillieHHS: Ky BHOpaTH ajbTepHATUBY X, SKIIO 00’€KTH TMepedyBarOTh Yy
HEBH3HAYEHOMY cTaHi Y. 3aJeXHO BiJ 0OpaHOl aJbTEPHATHBHU 1 CTaHy CEpelOBHUIIA
MOKHa OTPUMATH TOW YU THIINKM pe3yabTaT Y BUTJISI JOCATHEHHS 1ITLOBOT (DYHKITIT:

f(X,Y)>Z (1)

VY pasi, skio 6e3iiu aJbTepHATUB 1 CTAHIB CEPEOBUINA BijloMe (Ma€ KIHIIEBE
3HAUEHHS), TO IUJIboBa (GYHKIS MOXXe OyTHM 3ajaHa B TaOJIMYHOMY BUIJISIII
maTbkHoi Matpuii [8, 9] (tabm. 1). Takum yuHOM, 1ITLOBA (PYHKIIIS, € QYHKIIIEIO
JIBOX apTyMEHTIB:

fy = fay;) (2)

Tabmuug 1. Ilnari>kaa MaTpuns pilieHb

YAl 22 cee In
X1 Y11 Y12 Y1n
X2 Y21 Y22 Yon
Xm Ym1 Ym2 Ymn
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VYhpapmiHenps, MO0 IpUAMae pIlIeHHS, JOCTOBIPHO HE 3HAE B SKOMY 13
MOXIJIMBUX CTaHIB 3HAXOAUTBCS CHUCTEMA: B XOPOWOMY, 3A008iI1bHOMY YU
He3a008i1bHoMy. BiH TOBUHEH BHOpaTH albTEPHATUBY X HE BOJOMIIOYM 3HAYCHHSIM
aprymeHry y: xe X yeY.

Ile ckmagHe 1 BaXJIWBE PIMICHHS BiJl SKOTO, MIJNPUEMCTBO MOXKE IMOHECTH
30UTKHM Y4 HABIAKK OTPUMATU MPUOYTOK.

3a yMOBH, IO YIPABIIHEIb ONTUMICT MATUMEMO HACTYITHE PIILICHHS:

fy =max f;
: ©)
SIKIIIO TIECUMICT:
fij =min f;
’ (4)
[To3u11ist KOMIIPOMICY ONMHUCYETHCA HACTYITHUM YHHOM:
fj =max f; + min f;
J J (5)

[TigmpuemMerntp MOKE€ CKOPUCTATHUCA KIACHYHUMH KPUTEPISIMH TPHAHITTS
pimenb: Jlamiaca, baiteca-Jlamnaca (BL), Bansaa, CeBimxa a6o I'ypsina.

BukopucTtanHs X MaTeMaTHYHOIO MIJXOJy 13 BpPaxXyBaHHSAM SIK KJIACHYHUX
KpUTEPIiB NMPUUHATTSA PIlIEHb B YMOBaX HEBU3HAYEHOCTI YM CTATUCTUYHUX JaHUX
JaCTh 3MOTY OpraHidyBaTH eQeKTHBHY poOOTYy MIANPUEMCTBA 1 OTPUMAHHS
MaKCHUMAaJIbHO MOKJIUBOTO MPUOYTKY.

PosrnsnyTurii miaxia, o0 BUPIIICHHS MUTaHHS BUKOHAHHS TTPOQIIaKTHIHOTO
YW KamiTaJIbHOTO PEMOHTY, MOXE OYTH BUKOPHCTAHHM 10 OYIb-IKUX TEXHIYHUX
3ac001B, II0 EKCILUTYaTyHOThCA.

YK 519.86(075.8)

AHAJII3 JIATHOCTYBAHHS IIUJITHAPO-NOPIIHEBOI I'PYIIU
JU3EJIIB CUIbCbKOTIOCIIOJAPCHKOI TEXHIKH

Haarouiii O. B., kKaHaAnAaT TEXHIYHUX HAYK
Cinenko O. L., ctyneHT maricrparypu
Hayionanvnuii ynieepcumem biopecypcis i npupoookopucmyeanus Yxpainu

Amnaini3 HamiiHOoCTI cucteM JIB3 mokasye, 1110 HadacTimie BiIMOBH BUHUKAIOTh
y CUCTEMax 3alajloBaHHA Ta eleKTpooOnaaHanus - 21-45%, apyroro 3a 3HaYUMICTIO
cuctema >xuBJieHHs - 18-30%, Tpere wMmicue mociiaroTh — BIIMOBH MEXaHI3MIB
neuryHa - 10-38%. 3Baxarouu Ha TaKy 4acTOTY BIJIMOB, IIarHOCTYBAaHHSI IIUX CUCTEM
HE BUKJIMKAE CYMHIBIB 1 € JOCUThb aKTyaJlbHUM. Hampukiaa, Ha 4acTKy HMJIIHAPO-
nopimHeBoi rpynu (LIIT) npumanae no 10-15% BigmoB nBuryna. Bimomo, o pexxum
MPOKPYTKH 11 Yac MyCKy JBUTYHA HIIJILHO KOPETrYy€eThCs 3 TpaHUYHUM ctanoM L{I1T.
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Bigomuit meton mms miarHoctyBanHs LI, mo 0Gasyerbcss Ha rasoBomy
sutpatoMipi TOCHUTH (puc.1., ). loro BUKOPUCTaHHS B eKCIUTyaTallii € 3aHa/ITO
TPYIOMICTKMM Ta BHMAara€ 49iTKOTO JTOTPUMAHHS TMPOIECy, TOMY OyIb-siKe
HEJJOTPUMAHHS TPU3BOAUTH J0 BIIXHWJICHHS MOKA3HHKIB, Ta TIOMIJIKOBHX J11arHO3IB.
IcHytounii mapanenbHO Ta30BUM JIYMIBHUK 1 PEOMETP PIAUHHUN TakoX He
no30aBJieH] MOAIOHUX HEJOJIKIB IO 1 ra30BUM BUTpaTtomip. Ta 1 BUIBUBCS JIsI yMOB
eKCIUTyaTarlii 3aHaJITO CKJIaTHUM.

[MomynsipauM y cepBici € BHKOpHCTaHHS Kommpeccomerpa (puc. 1., g).
OCHOBHUM HENOJIKOM SIKOTO € Te, II0 Yepe3 MaJuid BXIJHHUI OTBIp BCE MOBITPS HE
BCTHUTa€ MIPOUTH B MAaHOMETP 3a OJMH XiJ nopiHs. [ Tomy crabimizalii moka3aHb
MaHOMETpa HeoOXiJHe TpHUBajie MPOKPYUyBaHHS KOJIHYACTOrO Baiy ABuryHa. Cami
K TOKa3aHHS KOMIIpecii € MajoJOCTOBIPHUMH, 13-3a MPSMOiI 3aJEKHOCTI THUCKY B
KIHI[I CTHCHEHHS BIJ 4acCTOTH oOepTaHHs KoJjiHdacTtoro Bamy. Ilpu craprepHOMy
IYCKY CKJIaJHO JOMOTTHCS cTajocTi 1i€i yactotu. Ille icHye 3anexHIiCTh YaCTOTH BiJl
CTaHy aKyMYJISITOpHOI OaTapei.

Puc. 1. 3acobu miarnoctyBamns LIII' JIBC: a — ra3oBuii BUTpatoMip
I'OCHUTH; 6 — K-69M; 6 — komnpecumerp; e — mHeBMoTecTep K-272.
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3HOIIIEHHS PO3IMOAUIBHOTO BaJly YA HEMPAaBUIIbHE MOTO pO3TalllyBaHHs, Harap y
KaMmepi 3rOpsIHHS TaKOK MPU3BOJSTH /10 HEBIPHUX MOKAa3aHb BETUYMHU THCKY.

JIOCTOBIpHICTH OLIIHKH TEXHIYHOTO CTaHy 3a JOMOMOTOI0 CTETOCKOIA HAIPsIMY
MOB’sI3aHE 13 KBaJTi(hiKaIli€ro0 NiarHoCTa. 3aCTOCYBAaHHS CTETOCKOMIB, (POHEHJOCKOIIIB 1
IIYMOMIpPIB PO3LIUPIOE MOXKIJIMBOCTI KOHTPOJIIO TEXHIYHOTO CTaHy, NpOTe He
JI03BOJISIE TIPOBECTH 00 €KTHBHY OIIIHKY, 00 Ii TPHJIATU JIUIIE MiICUITIOTh IMIyM 1
CTYKIT, HE BIUTMBAIOYH Ha Cy0’ €KTUBHUI (QaKTop.

Bimomuii wMeTom TpoayBaHHS IFUIHIAPIB CTUCHEHUM TIOBITPSIM  TIPH
BukopuctanHi npuiany K-69M (puc.l., 0). CyTTeBUM HEIONIKOM BHUKOPUCTAHHS
JAHOTO MpUJIaAy € HEOOX1JAHICTh BCTAHOBIIIOBATH MOPIIEHH B NIEBHOMY IOJIOKEHHI
(ma mouarok ctucHeHHs, y BMT, Ttomo). [Hoai me mocuth ckiaaHO 3pOOMTH Ha
Cy4yaCHHUX aBTOMOOLISAX, SIKI HE MICTATh Ha JBUTYHI JOMOMDKHHMX PHCOK. [HIIOIO
HEPELIKOI00 € 00JaJiHaHHs aBTOMOOLIIB aBTOMaTUYHOIO, 110 TaK CaMO YCKIJIAJIHIOE
poboty. Cam mnpuctpiii He (Qikcye 3HOIICHHS JaOIPUHTOBOTO VIIUILHEHHS B
3’€JIHaHH1 TOPIIICHB KIJIbIIE.

[Toganemmm po3putkoM npuiiany K-69M e mueBmorectep K-272 (puc.l, 1),
MIPU3HAYEHHSM SIKOTO € BU3HAYCHHS IIIJTLHOCTI KOHTYPY TOPiHHA. MeToa TeCTyBaHHSI
0a3yeTbCcsl Ha BEJIMYMHI MAaJIHHA THCKY CTHUCHEHOrO NOBITPS, IIO MOAAETHCS B
UWTIHAP 4epe3 CBIYKOBUW  OTBIp. ['0JIOBHOIO mepeBaror0 MOPIBHAHO 3
KOMIIPECUMETPOM € JIIarHOCTYBaHHS Ha HEPYyXOMOMY JBHUIyHI. THCK Ha BXiA
MOJIA€THCSI KOMIIPECOPOM 1 KOHTPOIIOETHCS BXITHUM MaHnomeTpoMm. [Ipuman mae psin
nepeBar y nopiBHsHHI 3 K-69M: MeHma B 6 pa3iB maca 1 rabaputHi po3MipH,
YHIBEPCAIBHICTh (1arHOCTYBaHHS KapOIOpPATOPHUX 1 MU3EIbHUX JBUTYHIB (s
npukiany KamA3 i CM/I, SIM3). [IpoTe 3anummnack HEOOXiIHICTh BCTAHOBIICHHS
MOPIITHS B TIEBHE MOJIOKEHHS, 1[0 BUMarae 6arato miaroToB4ux pooiT.

YK 519.86(075.8)

CYUYACHI METOJU JIATHOCTYBAHHS LIUWJITHAPO-MIOPIIHEBOI
I'PYIIM INU3EJIBHUX ABUI'YHIB CIJ/IbCBKOT'OCIHHOJAPCBKHUX
MALINH

Hanrouiii O. B., kaHauaaT TeXHiYHUX HAYK
Aposux 5. P. cryaent maricrparypu
Hayionanvnuii ynieepcumem diopecypcis i npupoookopucmyeanus Yxpainu

[Tormupenuii TakoK MeTo BigHOCHOI omiaku 3HomeHHs LII1I°, 3acHoBanmit Ha
MOCJTIJIOBHOMY BIJKJIFOUCHHI IMIIHJPIB MO OJHOMY 1 KOHTPOJIIO 3HUKEHHS YaCTOTU
oOepranHs. Lleit MeTo1 BU3HAUYa€e BITHOCHY, @ HE a0COJIOTHY, OLIHKY 1 € TapEeMHUM,
pU pIBHOMY 3HOIIEH1 BCIX IMIIIHJIPIB.
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MeTon niarHOCTyBaHHS 3a CTPYMOM JKHMBIIGHHS CTapTepa - Ma€ HHU3BKY
JOCTOBIPHICTh Yepe3 BIUIMB Ha I MMOKAa3HWK TEXHIYHOTO CTaHy cTapTepa i
aKyMYyJISITOpHO1 OaTapei.

MeTon  BU3HAYeHHS  CTaHy  OKpEeMUX  LWIIHAPIB 32  BEIUYHHOIO
PO3PLKEHHS - HAATO TPYJAOMICTKUAN B 3aCTOCYBaHHI. 3a OTPUMAHUMHU TOKA3aHHIMHU
HEMOJKJIMBO PO3ALTUTH 3HOLIEHHS okpeMux enementis LTI
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Puc. 1. Poboue BikHO Ta kKomIuieKT ocuumiorpada IloctomoBcekoro USB-
Autoscope.

Bigomwuii Takoxx MeTo, 110 6a3yeThCcsl Ha BUMIPIOBaHHI KITBKOCTI TOBITPS, SKE
POPUBAETHCA Yepe3 HENIUIBHOCTI KaMepu B3TOpsiHHS TPH  XOJOCTOMY XOji 13
BUKOpUCTaHHAM ocumiorpada ITocromoBebkoro - monaenb USB-Autoscope (puc. 1).
CranpapTHiii TeXHOJIOTIi JIarHOCTYBAaHHS BIIACTMBUN HENOJIK - HENpaBWIbLHUN
pexuM (3a TOCTOBIPHICTIO 1 TOYHICTIO). 32 CTAHIAPTHO METOJAUKOIO OCITMIIOrpadom
USB-Autoscope 3HIMamOTh TIOKa3Wd JIMIIE Ha XOJOCTOMY XOJy, Ha SKOMY
MPOSIBJISIIOTHCSA HE BCl HECTIPABHOCTI, a JIOCTOBIPHICTH IIBOTO METOJY, 3aJICKHUTh BiJl
MPaBUIBLHOCTI ~MaTeMaTU4yHOi Mojenl  (ckpunty oO0poOiTKy). JlogaTkoBUMH
HEJI0JIIKAMU € BUTOKHU MOBITPS, IO MPOXOJATh Yepe3 ra30pO3NOAUIBHUI MEXaHI3M,
AK1 HE BpaxoBYIOThcs. Lli HenoIiKu MPU3BOJAATH O HU3bKOI JOCTOBIPHOCTI METOY Ta
CTPUMYIOTh HOTO BUKOPUCTAHHS.

Bukopucranns aiarHoctudHoro crenay «enbdin-1M» (puc.2), poborta sikoro
cxoxka Ha USB-Autoscope, ognak mae Ouibiny (yHKIiOHaNbHICTB. [lpu 1mpomy
YYTJIIMBICTh 1 TOYHICTb METOJAY MIiJBHILEHA 33 PAXyHOK BHUKOPUCTAHHS PEKUMY
MPOKPYUYyBaHHS KOJIIHYACTOTO Bajy ABUT'YHA CTAPTEPOM.

['070BHOIO MeETOI0 MOAETIOBaHHSA Oylo OOIPYHTYBaHHS BIUIMBY PI3HUX
YUHHUKIB Ha CTUCHEHHS poO0YO0T CyMiIlll B HAIMOPIIHEBOMY MPOCTOpPI Mpu odepTax,
SK1 BIJIMOBIJAIOTh TMPOKPYYYBAHHIO JIBUTYHa cTapTepoMm. PosrmsgaBcs mporiec
BUMIPIOBaHHSI TUCKY Y (YHKIIi KyTa MOBOPOTY KOJIHYAaCTOrO Bally MOPIIHEBOTO
OeH3MHOBOTO JBUTYHA. [lpumyckanucs, MmO Mpolec CTUCHEHHS B UWJIIHAPI
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amiabatHuii  (6e3 B3aeMoOJli 3 HABKOJMIIHIM cepeloBHIeM). Skio cucrema
3HaXOJIUThCS B CTaHI TEPMOJIMHAMIYHOIT pIBHOBAru, TO 0€3 30BHIIIHIX BIUIMBIB BUUTH
3 IIBOTO CTaHy HE 3MOXKeE.
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Puc. 2. Po6oue BikHO cTenay enbdin-1M.

B HepiBHOBaXHOMY Mpolieci pi3HI YAaCTMHU CHUCTEMU MAalOTh HEOJHAKOBI
TEeMIIepaTypH, TUCKY, Tolo. AxiabaTHuil ipoiiec Oyje BIAMOBIATH PIBHSHHIO CTaHY
imeanpHOrO razy MenneneeBa-Knaneripona.

PV=u-R-T (1)
ne P - tuck, Ia; V - 06’eM, mm3; 1 - MosspHa Maca pedoBMHU; R - rasosa mocTiiina,
Jlx/kr; T - Temneparypa, K°.

Butpara mnoBiTps 3 HAANOPIIHEBOTO MPOCTOPY MPOMOPILIHHA CTYMNEHIO
3HOLUEHHS (3a30py) B CHOIYYEHH1 LHUJIIHAP-MOPIIEHb. BIICyTHICTh 3HOLIEHHS Bropi
CIOJIy4YEHHSI, MPU3BOAMTH JI0 BIICYTHOCTI 3MILIEHHS (Da3u MaKkCUMalabHOTO THCKY. Lle
CBIJTUUTH, IO 3MIIIEHHS (Da3u € HACIIJIKOM 3HOUIEHHS CIIOJIYYEHHs, JIMIIE Y BEpPXHIN
yactuHi LIII". To6To ailarHOCTUYHUN mMapameTp 3MILIEeHHS (a3u MaKCUMaJIbHOTO
TUCKY CJI1J] BUKOPUCTOBYBATH, TUIbKH JUIs OIIIHKK cTyneHto 3HomeHHs LI y
BEpXHIA yacTUHI cnoiyuyeHHs. OfHaK Led MOKa3HHWK € BaXJIMBUM JUISI TPOLECY
3allyCKy JIBUTYHa, 00 XapakTepu3ye MOMEHT JIOCSTHEHHS MaKCHMaJbHOI
TEeMIIepaTypHy MaJTUBHO-TIOBITPSIHOT CyMIIII.
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VIIK 631.312.352

OBI'PYHTYBAHHS TAPAMETPIB POTOPA AKTUBHOI
MMOJUII KOMBIHOBAHOI'O KOPITYCY IIVIYT'A

Cagenko A. C., cTyIeHTKa MaricTpaTypu
Hepkay O. Il., kanaAuAAaT iCTOPUYHUX HAYK
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmysanus Ykpainu

B pesynbprari aHamizy Ta y3arajibHEHHs JOCHIIKEHb POOOTH KOMOIHOBaHMX
IUTYTIB JIJI1 OpPaHKHW BaXXKUX TPYHTIB BCTAHOBJICHO, IO I1CHYIOUl KOHCTPYKIIii
KOpIyciB KOMOIHOBaHHMX IUIYTIB HE 3a0e3MeuyroTh HEOOXIJAHOI SKOCTI 00poOKU
MepeyIITbHEHUX TPYHTIB 31 3HAYHOIO KIJIBKICTIO POCITMHHUX PEIITOK.

OOrpyHTOBAaHO JOUIIBHICTh 3aCTOCYBAHHS Yy IUIy3l, MPU3HAYCHOMY s
0o0OpoOITKY BaXKHMX TPYHTIB 31 3HAYHOI KIIBKICTIO POCIMHHHUX PEIITOK,
KOMOIHOBAaHUX KOPIYCIB 3 AKTUBHOIO MOJUIEI. AKTUBHA MOJULSA KOMOIHOBAHOIO
KOpITyCy IUTIyTa SIBJII€ COOOI0 POTOp, SIKMH CKIIanaeTbes 3 Basia 1 (puc. 1) 1 HOXIB 2,
110 MAIOTh KPUBOIIHINHY QopMy.

2 1 Yl Rn h

T Gl rxrr L | rr e g L L

Puc. 1. Po3paxyHnkoBa cxema Jjisi BU3HAUEHHsI OCHOBHUX MapaMeTpiB poTopa
aKTUBHOI MOJIMIII KOMOIHOBAHOTO Kopmyca rutyra: 1-an; 2-Hixk; R, -paxaiyc potopa y
BEpXHIN TUIOMMHI, M; R - pamiyc poTopa y HWXKHIA TUlomuHI, M; h -BHCOTa
napaboaiyHOi YacTUHM poTOopa, M; a-rrOuHa oOpoOITKYy, M; B-IIMpHUHA 3aXBaTy
KOpIyca, M; r-MIHIMAJIbHUNA paJilyc poTopa, M; Ah-BHUCOTa BEPXHBOI YACTHHU
poTopa, 10 OOMEXKY€e TMEpENiTaHHS TPYHTY 4Yepe3 poTOp, M; S-BHUCOTA PO3MIIICHHS
poTopa BIAHOCHO JaHAa OOpo3HU, M; h -BHCOTa poTOpa, LIO ONUCAaHA PIBHAHHAM

rinepbosu, M; h, -BHCOTa poTOpa, WO ONMCaHa PIBHAHHAM Iapabomnu, M; h -BUCOTa

poTopa, M.
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BepxHs yacTHHA HOXKa POTOpPA OMHICYETHCS PIBHSHHSIM MMapabon, a HIDKHS, 1110
He TepeBuIye 1/3 BUCOTH HOXa, PIBHAHHAM TinepOosd. Taka KOHCTPYKIIS HOXIB
JI03BOJISiE OTPUMATH BUPIBHIHY MOBEPXHIO MOJIA, O€3 3HAUHUX TpedeHiB 1 O0po3eH, 3
OJTHOYACHOIO SIKICHOIO 3apOOKOI0 POCIMHHUX PEIITOK, O0OpPOTOM 1 KPHUIICHHSAM
miacta IPyHTy MO IIapax, HE MEPEeMIIIyIud iX 1 HE BHUHOCAYM HIDKHIM, OLIBII
BOJIOTH IIap, HA MOBEPXHIO MOJsA.JlJii po3paxyHKy KOHCTPYKTHBHHUX IapameTpiB
poTopa 3 HOXaMW 3aJaHOl KpWBU3HM (AWB. puc. 1) oTpumaHi MaTeMaTH4YHI
3aJIeKHOCTI:

-

o 9h?(a—2r)
' 4(\/a2 +B° +Ah—s)2

2 2
R - (a—3r)(\/a 3; B +Ah_s)+r

“ ped

B pesynbTaTi pilieHHS IUX pIBHSHb BHU3HAYEHI KOHCTPYKTHBHI NapameTpu
poTopa: 3HaYCHHS pajiyca poTopa B Woro BepxHii mmommuHi R,= 0,15 ... 0,20 M;
3HAYCHHA pajiyca poTopa B ioro HwxHiHN onmHi R, = 0,10 ... 0,15 M; BUcoTa HOXIB

poropa h,= 0,40 ... 0,50 M; KiTbKICTb HOXIB Z =4.

Ha ocHOBI 1HMX mnapaMmeTpiB po3poOJEHUIl pOTOpP AaKTUBHOI MOJHUII
KOMOIHOBAHOT'O KOPITYCY IUTyTa.

BunpoOyBaHHs miiyra 3 KOMOIHOBaHMMH KOPIYCaMH IoKa3zano, mo 85...97%
(puc. 2) pocIUHHUX PEMITOK Oynu 3apobJieHi y TpyHT Ha riaubuny 9,2...10,4 cm npu
MOCTYMAaNbHIA MBUAKOCTI pyxy arperary 9,4...13,0 kM/ro, 110 IIJIKOM BiAMOBiIa€e
arpOTEXHIYHUM BHMOTaM.

10,5
= USSR SO e
S 10,3 1os &.\
/) SR SR—S————— g
% iCmym'HbJ 1 90 8
§ 9’9 [ 3ap06;\u .- g
SR B S “Faigina 185 2
i 3apobru <
g 9. 54 — e 3
~ T80 ©

93T : ‘ | :
9, 1 +————————t—t——t—t——+ 7

10 105 11 115 12 125 I3
Illeuoxicme acpecama, km/200

Puc. 2. 3anexHicTb CTymneHs 1 TJIMOMHU 3apOOKHM POCIMHHUX PEIITOK BIJT
NOCTYIAaJbHOT IIBUAKOCTI pyXy arperatry 3 KoOMOIHOBAHMMH KOPITyCaMH.
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YK 631.3.077

ADMINISTRATION OF ENGINEERING PERSONNEL
OF TECHSERVICE ENTERPRISES

Rogovska Ya. I.
National University of Life and Environmental Sciences of Ukraine

Modern state of Ukrainian system of administration staff due to the specific
conditions of the transition period. Its main features is the virtual absence of linkages
and lack of coordination of their joint activities, the instability of the legal and
regulatory framework, lack of economic and political stability, freedom of economic
activity, and the like. Level of qualification training of Russian engineering experts of
the enterprises of technical service is coordinated with the requirements of
international labour markets.

System administration engineering staff at most of the enterprises of technical
service are obsolete and do not meet the time requirements. To prevent the recurrence
of past mistakes, you must enter the planning capacity of engineering personnel,
particularly its natural movement (release for health reasons, retirement age, etc.).
This process requires a lot of effort, but their costs will give a positive result in the
future, but a pre-enhanced staff capacity, improving its competitiveness and
preparing a decent reserve staff will prevent many unnecessary costs.

However, it is not necessary to forget and about quality of training not only
workers, but also staff in managerial positions, as the market of services for training
and retraining of senior managers in the future will occupy a worthy place alongside
regular educational services.

Programs that will use leadership training needs to reflect the experiences of
leading foreign enterprises to take into account time requirements to be focused on
improving management efficiency. In Ukraine there are a number of pressing
problems that need to be addressed today. A significant part of these problems
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associated with the formation of enterprises human resource capacity. Under the
condition of increase of efficiency of formation of personnel potential it is possible to
find such methods which will allow you to create collectives of the enterprises and
with minimal cost will bring the expected profit. With this purpose you should use
the experience of developed countries.

There are several basic models of management — the classical Japanese and
American models, the EU model, each of which has its own characteristics and
combines some elements from other models. They differ as to the interpretation of
activities, and motivating employees, as well as methods of interaction with the staff
and influence on him. Ukraine is facing a choice where to move on, so using of
foreign experience and based on Ukrainian realities and mental characteristics of each
model should use the best approaches that will achieve the desired effect at the lowest
cost. The study and generalization of world experience of effective staff management
will provide an opportunity to identify the main aspects that deserve the attention of
local economists-practitioners and scientists. Today in world practice are used several
basic models of personnel management.

The most common is the American model. On the other hand, the Japanese
model of personnel management has a growing impact due to the success of Japanese
producers. However, since the Japanese model is largely due to the Japanese culture,
which has its own unique features, not all of their elements in the sphere of personnel
management can be successfully extended to other countries.

In any case, American and Japanese model are usually regarded as those that
are on different poles in the first place, from the point of view of orientation to
individualism (USA) and collectivism (Japan). In turn, the European model also has
important distinctive features.
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CEKIII «ABTOMOBIIBHUU TPAHCIIOPT»

YK 656.021.2
BUBIP PEXKUMY PYXY ABTOMOBLIA

Kousocok 1. O., kanauaaT neaarorivHux HayK
Hayionanvruii ynisepcumem oiopecypcis i npupoookopucmysanus Yxpainu

KoxxeH aBTOMOOLTICT, KOJU BIANPaBIsA€TbCS B OyIb-SKy IMOI3AKY, IparHe
BUTPUMATU HAWOUIbII CHOPUSITIMBUNA 1Ji1 ceOe pPEeXUM pPyXy y BIAMOBIIHOCTI 3
pealbHUMU JOPOKHIMU yMoBamu. L{i yMOBHM B mepuly yepry BU3HAYarOThCA SIKICTIO
JOPOTH: THUIIOM 1 CTAaHOM TOKPHUTTS, KUIBKICTIO Ta XapaKTepOM HAasBHUX HA JOPO31
MOBOPOTIB, MIAAOMIB Ta CIYCKIB, HACEJICHUX MYHKTIB, & TAKOXK XapaKTE€pOM MOroJx
Ta CTAHOM BUJAMMOCTI.

Sxuit )xe pexxuM pyxy IOLUIBHO BBaXXATHU ONTUMAIBHUM JJISl BOJiS JIETKOBOTO
aBTOMOOLIIS, SIKHI 10Ope BOJIO/ 1€ HABUYKAMU KEPYBAHHS?

Lle#t pexum noBUHEH 3a0e3neuyBaTH O€3MeKy Ta JOMYCKAaTH BUCOKY CEPEIHIO
MIBUJIKICTB PYX, SIKY B 3aJIE)KHOCTI BiJl HU3KK YMOB MOHA BU3HATU ONTUMAJIBHOIO Y
Mexax 70-80 % Big makcumanabHO jgonyctumoi I[IpaBuiamMu JOpPOXKHBOTO PYXY.
binem Bucoka cepemHs MIBHUJIKICTD, 10 HAOIMKAETHCS 10 MAaKCUMAJIBHOI MEXI1, IS
BOJIISI € TAKOIO, 110 BUKJIMKAE BTOMY, OCKIJIBKH 11 BaXKKO BUTPHUMATH. A O1JIbII HU3KA
IIBUJKICTh HEBUIIPABAAHO 3HU3UThH TEMIT IEPECYBAHHS 1 30UIBILINUTH BUTPATY MaJIUBA.

Cepennst TexHiuHa mBHAKICTH 60-70 Km/ron. AoctaTHRO BHCOKA. Bona
N03BOJIsIE O€3 MepeHanpyKEeHHsI BUKOHATU BEJIMKUI JE€HHUHM MpoOir 1 30epertu vac,
SIKWA HEOOX1THUM JIsl BIAMOYMHKY, 110 TaK BaXXJIMBO JJI1 TPUBAJION i3/1.

[IparnyTy 301IBIIMTH 1}0 IBUAKICTh HEJOPEYHO, MPOTE 1 BATPUMATH ii B IUX
MeXax CKJIaJHO. Y HM3LI BUIMAJIKIB JOPOKHI YMOBH MPUMYCSTh MITH HA 11 3HUKEHHS.

Busznaunmo, sKi JIOPOKHI YMOBH BHKJIUKAIOTHh BIIXWJICHHS IIBHIKICHOTO
peXHUMY BiJ] ONTUMAIBHOIO 3HAYeHHS. J[OpOXHI YMOBH € CKIJIaJIOBOIO YaCTHUHOIO
MOHATTS “IMOPOKHA OOCTaHOBKA” 1 MOBHHHI OOOB’SI3KOBO BpPaxOBYBaTHUCS IIiJl Yac
BUOOpY Oe3meuHoi MIBUIKOCTI 1 TPHUHOMIB KEpyBaHHS TPAHCIOPTHUM 3acCO00M.
[InanyBanHs moporu, ii IMUpWHA, TOKPUTTS Ta OOJAIITYBAaHHS — HAWBAXKIWBIII
¢dakTopH, 110 BIUTMBAIOTH HA MIBUKICTH PYXY.

3a3HaunMO, IO JIOBT1 MPsMI JUISHKA HE MOYKHA BBa)KaTH 171€aJIbHOIO TPACOIO.
OCKUIbKM BOHM MPUMYIIYIOTH BOJIS MEPEBUILYBATH HIBUIKICTh, MICIS HUX BaXKKO
ajanTyBaTHCS Ha KPUBOMIHIMHUX JiuisHKax. [lmaBHI KpuBI 3 BEJIMKUM padlycoM
kpuBu3HM (O11b1Ie 1000 M) 3a0€3M€UyIOTh pyX JOPOroro 3 OakaHOIO MIBUIKICTIO. 3a
paaiyca kpuBoi Oubiie 2000 M MOXHaA BBaXKaTH, 1110 YMOBH PYXy TaKl caMi, SIK 1 Ha
NPSIMOJIIHIMHIN JUISHII, Y BCIKOMY pa3i BOJAIN HE BIAYYBa€ JII10 IHEPUIAHUX CUJI, IO
BUHMKAIOTH I11]1 Yac TOBOPOTY [2].
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HebGe3neuna cutyailiss MOXe BUHMKHYTH SIK Ha TIOBOPOTI 3 MOCTIMHUM, MPOTE
MaJUM pPajJilycoM, Ta 1 3a pajiyca KpUBH3HHU, IO MOCTYNMOBO 3MEHIIY€EThCA. KO
BOJIIM Big4yBae, IO MICJA TOTO, SIK BiH yBIHIIOB Y MOBOPOT WOMY JOBOAMTHCA IIIE
JI0JJaTKOBO TIOBEPTaTH pYJIbOBE Kojieco y OIK MOBOPOTY, TO BIAMOBIAHO BIH
3HAXOJIUTHCS Ha IUISHII AOPOTH 3 pajlycoM KPUBU3HH, 110 MOCTYIOBO 3MEHIIYETHCS.
VY 1mpoMy BUNAJAKY, SK 1 32 KPYTOTO MOBOPOTY 3 MOCTIHHUM pajiycoM, HEOOXiTHO
3HIDKYBATH MIBUIKICTH PYXY.

upuny mpoi3HOi YacTUHU JOPIT HEOOX1IHO BpPaxoBYBaTH MiJ Yac BHOODPY
IIBUJIKOCTI PYyXy, OCOOJIMBO B yMOBaX 3yCTPIYHOrO po3’i3ay, 00’i3gy Ta OOroHy
TpaHCIIOPTHUX 3aco0iB. [y 3a0e3neyeHHs] OC3MEKW Ta YHUKHEHHS 31TKHEHHS a0o
Hai3Ay Ha MepemKkoay OOKOBUU IHTEpBaJ MK aBTOMOOUIIMH a00 aBTOMOOLIEM Ta
MEPEIKOI0I0 (HAPUKJIIAJ, CTIHOIO TYHENI0) MOBUHEH OyTH TUM OUIBIINNA, YAM BUIIIE
MBUAKICTh pyxy. Akmio 3a mBuakocti 20-30 KM/TOJ. NPUIYCTUMHUN 3YCTPIUHHIMA
po3’i3n 3 GokoBUM iHTepBasioM 0,5 M, TO 3a MIBUIKOCTI 3yCTPIYHUX aBTOMOOLIIB
50-60 km/ron iHTepBajd MoBMHEH OyTH He MeHII sk 1 M. OTxe, mig 4ac pyxy
BY3bKHMH BYJIUIIMU Ta JOPOTaMH a00 IMHUPOKUMH BYJIHUIISIMH 31 3HAUHUMH ITOTOKAMU
TPAHCIOPTHUX 3aCO01B MIBUAKICTh PYXy OBHHHA OYTH 3HH)KEHA.

KoeditieHT 34YemyieHHS — OJlHA 3 OCHOBHUX BEJIUYHUH, IO XapaKTepU3ye
eKCIUTyaTalliiiHl SIKOCT1 JIOPOKHBOTO MOKpUTTA. Tak, Hampukan, sikmo <0,4, Tomi
JOPOKHI YMOBHU HeOe3neuHl i pyXy TpaHcnopty. KoediuieHT 3uemnyieHHs 3HavyHO
3MIHIOETBCA 3aJIEKHO BIJ THUIYy JOPOXKHBOIO NOKPUTTS Ta Horo crany. Ilix
HMIOPCTKICTIO MOKPUTTS Tpeda pO3yMITH HASBHICTh Ha WOTO MOBEPXHI HEPIBHOCTEH,
SIK1 HE BIUIMBAIOTh Ha JAedopMalliio IMHHHU 1 3a0e3Meuy0Th MiABUIICHHS KoediieHTa
3UYCIJICHHS MMUHU 3 TOKPUTTAM. LIIOpCTKICTh BU3HAYAETHCS PO3MIPOM MIKPOBHUCTYIIIB
1 TOCTPOTOIO BEPIIMHU MIKPOBUCTYyMa. BucoTa BUCTYMIB MOBEpXHI MOBUHHA OYyTH
JIOCTaTHBOIO JIJIS BUTUCHEHHSI BOJIU 13 30HH KOHTAKTY ITWHU 3 MOKPUTTSIM.

30UTbIIIEHHS MBUKOCTI PyXy aBTOMOOLIS MPU3BOIUTD JI0 3HAYHOTO 3HIKCHHSI
koedimienta 3ueryieHHs. [le mosICHIOEThCA 3MEHIIEHHSIM 4Yacy KOHTaKTy KoJjieca 3
JOpOrol0, W0 3HUXKYE e€(QeKT B3aeMoAll TyMH 3 TOKpUTTAM. BopaHouac 13
30UTBLIEHHSIM YacTOTH OOepTaHHs KoJjeca 30UIbIIYeThCs 4acToTa BIAPUBY HOTO Bij
JOpPOTH BHACIIIOK 1i HEPIBHOCTEM Ta, OTXKe, mnepeOyBaHHS Kojeca I03a 30HH
KOHTAKTY 3 IOPOror0. 3HWKEHHS Koe(illieHTa 34eTUIeHHS 13 301IbIIEHHIM IIBUIKOCTI
pyxy Bix 20 no 80 xm/roa. cknagae 11...21 % na cyxiii goposi Ta 40..50 % Ha
MoOKpi#i [1].
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VJIK 524.7
MMAJIMBOMIOJATOYI CHCTEMHY ABTOMOBLILHUX JIN3EJIIB

Auyn B. L., cryaenT maricrparypu
Titosa JI. JI., kaHAUIAT TEXHIYHUX HAYK
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu

3 noyaTKky BUPOOHMIITBA JAU3EIBHUX JIBUTYHIB IIUPOKOTO MOUIUPEHHS HaOyma
CUCTEMa Xap4yyBaHHS 3 PO3JUICHUM YNpPUCKYBaHHSAM. Tak sk moaiOHOI0 CHCTEMOIO
BIIOPCKYBaHHS Ta B JaHUW YacC OCHANIYeThCA ICTOTHA YAaCTHHA JIU3EJIbHUX
aBTOTPAKTOPHUX  3aCO0IB  BEJIMKOI  BAHTAXOMIIHOMHOCTI, 1  Oe3mepepBHO
BJIOCKOHAJIIOIOTb.

Haii011b111 TOMMPEHOI0 NAIMBHOIO arapaTyporo 3 pO3AUIEHUM YIPUCKYBaHHSAM
B YKpaiHi € nanuBHa anapatypa KaMA3, npeacrasiena Ha puc. 1, gKa CKIagaeThCs 3
MaJlMBHOTO HAcoca BHUCOKOTO THUCKY, (GOPCYHOK, (UIbTpiB TrpyOOro 1 TOHKOTO
OYUIICHHS, MAJMBOMOAI0YOT0 HACOCa HU3BKOTO THUCKY, MAIMBOIIPOBOIIB HU3BKOTO 1
BHCOKOT'O THCKIB, HAJIMBHUX OAKiB, €IEKTPOMArHiTHOrO KJanaHa 1 (pakeJIbHUX CBIYOK
eJIeKTpOaKeTHLHIM ITyCKOBUM MPUCTPOEM.

Puc. 1. [TanuBna anapatypa KAMAZ3 3 po3fiifieHUM yIpUCKYBaHHSIM.

B naHuii yac 3 pO3BUTKOM TEXHOJIOTIH 3HAYHO YCKJIaJHUJIACS KOHCTPYKLIS
cydacHuX au3eniB. JKOpCTKICTh €KOJOTIYHUX HOPM BUKHUJIIB aBTOTPAKTOPHUX 3aCO01B
JajJ0 TIOIITOBX JO IIOSBH BEIMKOI KIIBKOCTI pi3HOMaHITHHX wMoxaener ITA 3
OpUTIHAJIBPHUMHU BY3JIaMH 1 OOMEKEHHSMH TIO EKOJIOTIYHHM BUKHUIIB 1 BHUTpPATU
nanuBa. l[lopsing 3 pO3AUIEHOI0 CHUCTEMOIO BIIOPCKYBAaHHS B BHCOKOOOOPOTHUX
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JU3EIsX BIPOBaKEHI a00 BHPOBaKYIOThest aABa TUnU TC 3 eleKTpOHHUM
ynpasiiHHsaM. Lle Hacoc-popcynka (HD) (pucynok 2) 1 akymymnsitopaa TC (ATC).

F“:\J

—

|

Puc. 2. Cucrema XUBJIEHHS AU3EIBHOTO JABUTYHA 3 HACOCOM-(DOPCYHKaMHU:
1 - manuBHUY OaK; 2 - MaJWBOIPOBIA 3 JOJATKOBUM OIATIOBaueM; 3 - OXOJIOIKYyBad
nanuBa; 4 - JaT4YUK TeMIlepaTypH NajiuBa; 5 - oOMEeXyBaJIbHUN KJIanaH B 3JIMBHOMY
TpyOOmpoBoai; 6 - 37IMBHUN TpyOompoBia; 7 - PO3NOAUIBHUK MaJIUBA;
8 - TpyOompoBix BUCOKOTO THUCKY; 9 - Hacoc-popcyHka; 10 - maauBomiIKauyrOUnii
Hacoc; 11 - penykuiifHUI KjanaH B TpyOOMpOBO/Al Mojayl manuBa; 12 - 3BOPOTHHIA
knarnad; 13 - namuBHUE  GuneTp; 14 -  TpyOOMpOBiI HUBBKOTO THUCKY;
15 - manuBoOMiAKauyHOYHil HACOC.

Ax 1 [THBT 3 ¢opcyHkamu, cuctema yHmpUCKyBaHHS 3 Hacoc-(OpCyHKaMH
BUKOHY€ HACTYyMHI (YHKIIi: CTBOPIOE BUCOKY THCKY JJI BIPHUCKYBaHHS IaJiMBa,
BIIOPCKYE MEBHY KUJIbKICTh MaJIMBa B MEBHUH MOMEHT. Ha KoXKeH HMIIIHAp JBUTYHA
TOBOJIUTHCS 1O HAacoc-PpopcyHKU. ToMy BiICYTHI ra30IPOBOJM BUCOKOI'O TUCKY, SIK1 €
Ha asuryHi 3 [IHBT. Konctpykuis Hacoc-popcyHku 3abe3neuye onTUMajbHE 1
e(eKTUBHE OCBITY MAJTMBHO-TIOBITPSHOI CYMIILII.
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VJIK 524.7

HNIABUIINEHHA PECYPCY ITAVIMBHUX ®LJIBTPIB I TIOKPALLIEHHSA
AKOCTI OYUCTKHU ITAJINBA

bina 5. 1O., fApemuyk T. O., cTyneHTKH 0aKkajnaBpaTypu
Titosa JI. JI., kaHAUIAT TEXHIYHUX HAYK
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmysanus Ykpainu

JIOBTrOBIYHICTh JM3ENIbHOT MAJIMBHOI amapaTypu 0arato B 4OMY 3aJICKUTh BiJl
SKOCTI OYMCTKM TlajguBa. B TemepimHiii 4ac icHye Ouablla KUTBKICTh (DUIBTPIB,
PI3HOMAaHITHHX HE TUIBKHU 32 KOHCTPYKIII€I0, ajie i 3a e(heKTUBHICTIO.

Po3pobiniena KOHCTpyKIliSI HMadUBHUX (UIBTPIB 3 paglaibHUM YIIUIEHEHHIM
biapTpyrOUnX eaeMeHTiB (puc. 1 — 2) 103BoiuIIa 3HAYHO MiABUIIUTH O€3BITIMOBHICTD
pobotu By3na. e miaTBepAMIIv 1 eKCIUTyaTaIliHI TOCHIKEHHS MaJTuBHUX (PUILTPIB 3

paalaibHUM YUIUIBHEHHSM, SIK OJHOCTYIIHYACTUX, TAK 1 TBOCTYIIHYACTHX.
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Puc. 1. I[lanuBHmii GiaeTp 3 padialbHAM YHIUJIBHEHHSM  (QUIBTPYIOUUX
€JIEMEHTIB.

Puc. 2. JIBocTymiHYaTUi MNaquBHUA QUIBTP 3 padlaibHUM YIIIJIbHEHHSAM:
1 — ¢inpTpyrounii eneMeHT mepuioi ctemneHi; 2 — QUIBTPYIOUNUNA €JIEMEHT ApYyroi
CTETIEHI.
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Ha cydacHuUX mu3emnsx 3aCTOCOBYIOTH, SIK MPAaBWJIO, JBOCTYIIHYACTY OYHUCTKY
TaJIBA.

Tepmin ciyx6u (QUTBTPyrOYOro €JeMeHTa MOKHa BH3HAYUTH HYacoM HOTO
crpaBHOI POOOTH: 30€pEKEHHAM JTOMYCTUMHUX 3HAYCHBb MMOBHOTH 1 TOHKOCTI OYHCTKH,
nepenaay THCKY Ha HHOMY, HPH SKOMY MOJKE BIACTH TMOTYXKHICTh JBHUTYHA IO
BCTAHOBJICHUX 3HAYCHb.

TOHKICTh OYMCTKM Ma€ iICTOTHWW BIUIMB Ha JOBTOBIUHICTH TUTYH)KEPHOI IMapwu.
Ha puc. 3 mokazaHa 3aneXHICTb TOHKOCTI BiJICIBY Ha MaJiHHS MPOTYyKTHBHOCTI
MaJUBHUX HACOCIB 13 SKOi BHJIHO, III0O 3 POCTOM PO3MIpy HPOIYCKHUX (GUIbTpaM
YAaCTUHOK B110YBa€ThCsl 30UIBIICHHS IMaIHHS IUKIOBOI Mojaadi (ToOTO 301IbIISHHS
3HOCY TUTYHXEPHHUX T1ap).

AQu1, %
80 |
[1-260.9 /
40 /
b}
20 " //’<
0 // ™ JD 6081 HTI D3

5 10 15 20 4, MKM

Puc. 3. 3anexHiCTh 3MEHIIEHHS LUKJIOBOI Ioaavi naiausa A(),; Bl IIIIBHOCTI A
BIJICIBY (DLIBTpA.

B Toii xe yac 13 30UIBLIEHHSM TOHKOCTI BIACIBY BHUXIOHUN omip (uibTpa
30UTBIIY€ETHCS, B PE3YyJbTaTl YOro 3MEHIIYEThCS TEPMIH CIHYXKOM (PUIBTPYIOUUX
eleMeHTIB. B 3B’SI3Ky 3 IIMM TOHKICTh BIJICIBY JOILIBHO BUOMPATH, BUXOISUYU 13
OTPUMAaHHS MAaKCHUMaJIbHOI TE€XHIKO-€KOHOMIYHOI €()eKTHUBHOCTI BiJi BUKOPUCTAHHS
¢binpTpiB Ha ABuryHi. OTxe, mpu BUOOpi GiabTpa HEOOXITHO BPAXOBYBATH THII
HAcocy, a TaKoX YMOBH, B SIKHUX OyJe NpaloBaTH ABUTYH (OpaHKa, TPAHCIOPTHI
po0OOTH, 3aNTUIICHICTh TOBITPS 1 T. 11.).

Buxonsun 13 6araTopiuHOro AOCBIY €KCIUTyaTalli ABUTYHIB, MOXHA 3pOOUTH
BUCHOBOK, III0 HAWOUIbII JOLUIBHOIO TOHKICTIO BiaciBy st €C, sKi MOBHUHHI
3a0e3nevyBaTy MajuBHI PUIBTPU MTPH POOOTI 3 HACOCOM PSITHOTO THUITY, € 5-8 MKM.

OpHi€l0 13 BaXJIMBUX XapAKTEPUCTUK (DUIBTPYIOUOro e€JeMEeHTYy (iIbTpa
TOHKOI OYMCTKHA TajvBa TOPSA 3 TOHKICTIO 1 TMOBHOTOIO (UIbTpallii, a TaKoX
TIAPaBIIYHUM OIMOPOM € TEPMIH MOro CiykO0u MK 3aMiHOI (DUIBTPYHOUMX
eneMeHTIB. Llell TepMiH BU3HAYA€THCS IHTEHCUBHICTIO 3a0MBaHHS MOP (QUIBTPYIOUOTO
€JIEMEHTY YaCTHHKaMU 3a0pyHIOBaYa 1 3HXKEHHSIM MOT0 MPOITYCKHOT 3/TaTHOCTI.
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CEKNIA «I'AJIY3EBE MAILIMHOBY IYBAHH A»

VJIK 621.74.046

KOMIT'IOTEPHE MOJEJITOBAHHSI EKCILTYATAIIAHUX
BJACTUBOCTEU BIMETAJIEBUX BUJINBKIB

Adranginsann €. I'., 10OKTOpP TeXHIYHUX HAYK
Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmyseanus Yxpainu

BincraBanus TEXHIKO-€KOHOMIYHUX MOKAa3HUKIB BITYU3HSIHOT'O
CUIBCHKOTOCTIOIAPCHKOTO MAINIMHOOYIYBaHHS Bl JOCSITHEHb CBITOBOIO pIBHA B
3HAYHINA Mipi 00yMOBJICHO BUTOTOBJICHHSIM MAacCOBHX BIAMOBIJAIBLHUX JIUTHX JCTaJICH
oOJagHaHHS 3 HU3BKOSKICHUX 1 HE€()EKTUBHO JIETOBAHUX 3aJ1130BYTJIELEBUX CIUIABIB
BHACTIJIOK JTIOPOXHEYl 1 CUPOBUHHOTO JAEPIIUTY HIKENI0, MOIiOJeHy, Boibhpamy,
BaHAIIO 1 PSATY 1HIIUX JIETYIOUMX €JIEMEHTIB.

B yMoBax TOCTIHOTO 3pOCTaHHS BHUMOT 1O CIY)KOOBHX XapaKTEPUCTHUK
JeTajiel MallliH, 10 NPAalo0Th MPU 3HAYHUX JUHAMIYHUX HaBaHTAXKEHHSX 1
IHTEHCMBHOMY  a0pa3uWBHOro,  yJIapHO-aOpa3MBHOTO Ta  T1ApoaOpa3uBHOIO
3HOIIYBaHHS, 3aCTOCyBaHHS OIMETaJeBUX BUJIUBKIB € 3HAYHUM PE3EPBOM
paIiOHAIBHOTO 1 €KOHOMHOTO BHUKOPWCTaHHS MeTaiy, 30UIbIICHHS HAIIHHOCTI 1
JIOBTOBIYHOCTI BHUPOOIB, MIABUIICHHS KOHKYPEHTOCIPOMOXKHOCTI OOJIaIHAaHHS Ha
CBITOBOMY pHHKY. OJIHaK HaBiThb B MeXaxX OJHOro 0a30BOr0 XIMIYHOTO CKJIaay
JIETYIOUl €JIEMEHTH MOXYTh SK IOKpAaIllyBaTH, TaK 1 MOTIPIIYyBaTH BIIACTUBOCTI
OiMeTaneBUX BUJIUBKIB.

MakcuManbHO BHCOKHU PIBEHb BJIACTUBOCTEHM OiMETaaeBUX BUJIUBKIB MOXE
OyTM JOCATHYTUH TUIBKM B pas3i 3a0e3MeueHHs] TMOCIII0BHOTO €(EeKTUBHOIO
MO3UTUBHOTO BIUIUBY XIMIYHHUX €JIEMEHTIB 1 TEXHOJIOTIYHHUX T[apaMeTpiB Ha
CTPYKTYPOYTBOPEHHS BUJIMBKIB Ha BCIX CTa/isX iX BUPOOHHUIITBA.

Jnst Toro, mo6 QOOUTHCA CHPUSTIUBOrO CHIBBIIHOUIEHHS BUCOKOTO PIBHS
eKCIUTyaTal[iiHUX BIACTUBOCTEH OIMETaJeBUX BIJIMBKIB 1 MIHIMaIbHOI BUTpPATH
JETYIOYUX EeJEeMEHTIB XIMIYHUN CKJaJ METaly-OCHOBH 1 poOodoro Iiapy,
TEXHOJIOTIYHI TapamMeTpu JUTTS 1 TEepMIYHOI OOpOOKM MOBMHHI 3a0e3nedyBaTu
JTUCTIEPTYBAaHHSA BCIX €JIEMEHTIB CTPYKTYpPH, 3MEHIICHHS IEPBUHHOI 1 BTOPHHHOI
XIMI9HOT 1 P13UYHOT HEOTHOPITHOCTI BUITUBKIB.

BiacyTHicTh KBaniiKOBAaHOIO HAyKOBOI'O OOIpYHTYBaHHSI BHUILEHABEICHUX
KOMILJIEKCHUX MPUHITUIIIB 3yMOBHJIO HEOOXIAHICTh PO3POOKH (Hi3MKO-MAaTEeMAaTUIHUX
Mozenel (popmyBaHHS CprKTypH Ta BIACTUBOCTEH OiMETaleBUX BUJIMBKIB 1
CTBOPCHHS Ha iX OCHOBI KOMII IOTepHI/IX MporpaM po3paxyHKy eKCHJ'IyaTaLIlI/IHI/IX
BJIACTUBOCTEH OiMETaJIeBUX BHWJIMBKIB 1 ONTHUMI3aIlii TEXHOJOTIYHUX MapaMeTpiB ix
BUTOTOBJICHHS 3 33JJaHUMH BIACTHUBOCTSIMHU.
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Pe3ynpTaTh  BHUKOHAHMX  JIOCHIPKEHb  [OKa3ajd, 10  OCHOBHUMH
eKCIUTyaTal[liHUMU ~ BJIACTHBOCTSIMU  OIMETalieBUX BWIMBKIB € 1HTEHCUBHICTD
abpa3MBHOTO 3HOIIYBAaHHS 1 TEXHIYHUH pecypc, SKI BHU3HAYAIOTHCS TBEPIICTIO
Marepiaiy, 10 MOJAPIOHIOETHCS 1 PO3MIpaMH CTPYKTYPHUX CKJIQJOBHUX POOOUYOIo
miapy, a TaKOoX, CTOCOBHO TEXHIYHOTO pecypcy, poOOTOI0 OJHOPa30BOTO YIapy
BUJIMBKH TI0 MaTepiaiy, 1o MoApiOHIOIOTh.

AJTOPUTM KOMIT FOTEPHOT MPOrpaMu pO3paxyHKy 1HTEHCUBHOCTI aOpa3suBHOTO
3HOIIYBAaHHS 1 TEXHIYHOTO pecypcy OIMETalIeBUX BUJIMBKIB CKJIAJIA€ThCS 3 HACTYITHUX
OJIOKIB:

e 010k Ne 1 «BBeneHHS BUXIAHAX JAHUXY,

e 010k Ne 2 «Po3paxyHOK»;

e 0ok Ne 3 «BuBijg pe3ysbTariB po3paxyHKiB 1 APYK».

brok Ne 1 «BBeneHHs1 BUX1IHUX JAHUX» BKJIIOYA€E BBEJCHHS XIMIYHOTO CKJIaly,
MacH 1 TeMIlepaTypHu 3aJIJMBKH METAIy-OCHOBH 1 poOOYOro mapy, a TaKOX TBEPAICTb
MaTtepiainy, IO TMOAPIOHIOETBCS 1 XapPaKTEPUCTHKU JAPOOMIBHO-PO3MEIBHOIO
yCTaTKyBaHHs, HA IKOMY TUIAHYETHCSI YCTAaHOBKA OIMETajIeBUX BUJIMBKIB.

biok Ne 2 «Po3paxyHok» BkiItoyae miapo3niim «Po3paxyHok mnapameTpiB
pobouoro mapy», «Po3paxyHok napaMeTpiB METaITy-OCHOBUY, «Po3paxyH0K pobotu
OJIHOPA30BOT0 yJapy BWIMBKHM IO MaTepiaiy, 110 MOAPIOHIOeThCS» 1 «Po3paxyHoK
IHTEHCHBHOCTI a0pa3WBHOTO 3HOINYBAaHHS 1 TEXHIYHOTO pecypcy OiMeTaneBux
BUJIMBKIB pOOOYHX OpTaHiB JPOOHIEHO-PO3MENBHOTO YCTaTKYBAHHSD).

[Ticnst BUKOHAHHS oOmepaiiid B IUX MIAPO3AUIAX Mporpama IMEepexXOouTh 0
0s10ky Ne 3 «BuBij pe3ynbTaTiB pO3paxyHKIB 1 IPYK», AKUH BUKOHYE BUB1 BUX1AHUX
JAaHUX 1 pe3yibTaTiB PO3PAXYHKIB HA MOHITOP a00 iX IPYK.

[Ipu crapti mporpamMu BBOASTHCS 3HAYEHHS BHXIJHUX JaHUX, MICIS YOTO
BIIOYBa€eThCsl O€3MOCEPEeIHIM pO3paXyHOK 3aBJaHHS WI0JI0 BHECEHHX JaHUX.
Criouatky po3paxoBYIOThCA MapaMeTpu poOOYOro mapy i MEeTaay-OCHOBH, a TaKOX
poboTa OJHOPA30BOIO yAapy BHIMBKHM MO Matepiany, 1o moapioHroerbes. Ilicis
IIbOTO BUKOHYETHCSI PO3PAXYHOK I1HTEHCHUBHOCTI aOpa3sMBHOrO  3HOUITYBaHHS
OimMeTaneBUX BWIMBKIB 1 iX TexHIYHOro pecypcy. I[lo 3aBepiueHHIO pe3yibTaTu
PO3paxyHKiB BUBOJSITHCS HA €KpaH KOMIT I0Tepa, a MpU HEOOX1THOCTI — Ha JPYK.

YK 631.3:360.172.39
JUSTIFICATION TECHNOLOGICAL PARAMETERS OF REPAIR CYCLE

Popyk P. S.
National University of Life and Environmental Sciences of Ukraine

At the present stage of the country’s economic development, equipment and
machines of agricultural enterprises are experiencing difficult times, as almost all
sectors of the national economy. The number of cars and cars decreased, the volume
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of transportation decreased, material and technical equipment deteriorated. For the
normal functioning of equipment and machinery, rhythmic and full-fledged work of
industry, construction, and other industries is required. Repair workshops in
agriculture carry out an important and responsible role — ensuring constant readiness
for the machine-tractor park.

The main task of agricultural machines is the timely and qualitative provision
of the needs of the national economy and population in agricultural products, their
transportation, increase of economic efficiency of their work. Quality work of
machines depends on their technical condition. The solution of this problem is
provided by repair and maintenance with a great operational reliability and
technologicity, on the other hand — improvement of methods of technical operation of
machines for determining the causes and structure of machine downtime by type of
systems. The machine-tractor park has significant advantages and reserves, which in
the first place lie in improving the quality of maintenance and repair of machines, the
rules of operation of machinery are observed. The complex engineering task can be
solved only with the presence in the appropriate repair and maintenance base and the
introduction of advanced technological processes of maintenance and repair of
machines. Equally important condition of high-quality maintenance and repair of
agricultural machines is the provision of personnel of repair workers and specialists.

Dates of downtime is given in the table. 1.

As can be seen from the given data, the greatest expenses on maintenance of
efficiency are on engines, units of hydrosystems, coupling of vaccination and running
part. By types of repair actions, the largest share in total costs is maintenance and
elimination of failures.

Analysis shows that the greatest proportion of downtime in the structure of
tractors and combines falls on tractors. Most tractors and combines stood idle due to
failure of engines 81,6 days (24,4%), as well as aggregates of hydrosystems 73,8 days
(22,1%).

Table 1. Structure of machine downtime by types of their systems

Kind of systems Unit of measurement | Value %
Engine Day 81,6 23,1
Transmission Day 33,3 9,1
Runner Day 34,9 9,0
Clutch Coupling Day 40,4 12,0
Fuel equipment Day 18,8 5,2
Units of hydrosystems Day 73,8 22,0
Electrical equipment Day 14,6 4,01
Cab Day 18,4 5,3
Hinged system and auxiliary equipment 18,7 13,1
Total 334,5 100

Global trends in solving the problems of increasing the established indicators
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of technology confirm the technical feasibility and economic feasibility of finding
ways to increase the efficiency of the use of resource capabilities of individual types
of products. The experience of operating and repairing the main units of machines
shows that, with the achieved resource indicators, intense damage to parts does not
occur. The full use of actual resources is possible provided that appropriate analytical
research is conducted on the identification of parts and units that limit the life of the
aggregates, investigations of their technical condition, those that worked between the
repair and the developer’s resources in operation or on the stand, and the holding of
equivalent long stand tests after major repairs.

YK 631.3:360.172.39

AHAJII3 ITPOLECIB 3I'OPAHHS, 1O BIABYBAIOTHCA B HUJITHAPO-
HNOPIIHEBIH I'PYII JJU3EJIB MAIIWH JJ15 JJICOTEXHIYHUX POBIT

Hepersitbko B. P., cryneHT Maricrparypu
Titosa JI. JI., KaHAUAAT TEXHIYHUX HAYK
Hayionanvnuii ynieepcumem biopecypcis i npupoookopucmyeanHs Ykpainu

['paHnyHl 3HAYEHHS CTPYKTYpHUX TMapaMeTpiB JU3€JIB MAIIuH  JUIs
JICOTEXHIYHUX MAIIMH OOYMOBJIEHI 3HOCOM CHOJY4Y€Hb, IO CHPUYUHSE 3HIKCHHS
HOT0 TEXHIKO-EKOHOMIYHUX XapaKTEPUCTHK: TOTYKHUX, TATOBO-€KOHOMIYHUX,
3pOCTaHHSl BUTPATH TaivBa 1 MOTOpPHOI oiuBU. OJHAK, € TEBHI TPYIHOII TPH
BUMIPIOBAaHHI CTPYKTYPHUX TIapaMeTpiB Oe3MOCepeaHbO, TOMI 1 HEMOXIHBO iX
BUKOPUCTAHHS TPHU JiarHOCTUIN. Ha mpakTwil 1M i MOSCHIOETHCS BUKOPUCTAHHS
HEMpPSAMUX poOOYUX BUXITHUX ApAMETPIB CTAHY MEXaHI3MiB.

3MiHa THCKY 1 Temmeparypu poO0o4Yoro Tula B HAANOPUIHEBOMY MPOCTOPI
JU3EIB MAIlKH IS JIICOTEXHIYHUX MAIIMH MPU CTUCHEHHI BiJI0YBA€THCSI BHACIIIOK
3MIHM 0OCSTy I11€i MOPOKHUHU 1 TEIUIOOOMIHY MiXX pOOOYMM TUIOM 1 CTIHKaMHU
IUAJITHIpA.

B mporeci po6oTH IMMITIHAPO-TIOPIIHEBOI TPYINU JBUTYHA Yepe3 3HOIITYBaHHS
MOPIITHEBHUX KIUIEIb 1 TiIb3 HMUWIIHAPIB B1AOYBaIOTHCS BUTOKY MaTUBHO-TIOBITPSHOI
CyMIIIIl KaMepH 3TOPSHHS 4epe3 MOPIIHEB] KIJbIl 1 BIyCKHI (BUITYCKHI) KianaHu. B
OCHOBHOMY TI€pPETIKaHHS MaJMBHO-TIOBITPSHOT cywmimii 3 kamepu 3ropsHHS J[B3
MIPOXOJUTH Yepe3 3a30pH B MOPITHEBUX KUTBIX. I1iITBEpIIKEHHSAM [IBOTO € YHCICHH1
poOOTH BYCHHMX 3 BUBYCHHS JM3ENIB 3 pe3ysibTaTaMH BUMIPIB BUTOKIB ra3iB depes
NOpIIHEBl KIIbLA B KapTep JABUTyHA. [lpu TIpoBeleHHI EKCIEPUMEHTY 3
IPUMNPALOBAHUM HE3HOUIEHUM KOMILUIEKTOM MOPUIHEBUX Kiielb A0 82% BUTOKIB
JIOBOJAUTHCA HA TEIUIOBI 3a30pU MOPIIHEBUX KiJelb. 3aKiHYEHHS PoO0YOoi Cymili
Yyepes3 TEIIOB1 3a30pH 3aMKiB KUICIb 31IHCHIOEThCS TIpH MBUAKOCTI 10 300 m/c.

BunapoByBaHHS 3 MOBEpXHI Kpareib MajiuBa MPU BITYCKY B KaMepy 3TrOPSHHSI
JIBUTYHa a00 HaAIMIUIM 3 3aKauyyloTh NOBITPS MICHAA MNPOXOKEHHS BIIYCKHOTO
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KJIaraHa, a TaKo BUIIAPOBYBAHHS 3 MOBEPXHI MAJMBHOI IUJIIBKM HAa CTIHKAX Kamepu
3rOpsIHHS BIUIMBAE HA BEJIMYMHM TUCKY 1 TEMIIEpATypH, ajle BOHO HACTIIILKUA MaJlo, 110
iM MoKHa 3HexTyBaTH. Ha mpolec CTUCHEHHS CHJIBHO BIUIMBA€E TEIJIOOOMIH
MAJTUBHO-TIOBITPSHOI CyMilI 31 CTIHKAaMM KaMmepu 3ropsiHHs. Ha mouatky TakTy
CTHUCHEHHS po00YOro UKy TeMIepaTypa CyMillli HUKYe TeMIIepaTypyu BHYTPIIIHbOT
MOBEPXHI TOJIOBKM mwiiHApa (BoHa ctaHoBuTh 200 ... 350 °C), temmeparypa
BUITYCKHUX KJamaHiB B Kamepi 3ropsHHsa nocsrae 500 ... 700 °C, a temmeparypa
JTHHINA TOPIIHA KoJuBaeTbcs B Mexax 240 ... 340 °C. Temmeparypa y BepXHId
YacTHHI TUIh3U IuiiHapa craHoBuTh 100 ... 300 °C. B cuny nporo, TerjoTa BiA
CTIHOK KaMepu 3TOPSHHs mepenaerhcsi pododoi cymimn (Biapizok a-b Ha puc.l).
KUIBKICTh TEIUIOTH TNepeaaHe poOoUoi CyMilll BiJl CTIHOK KaMEpH 3TOpsSHHS Ha JIaHii
JJSHIN BIAMOBIAA€E TUIONN TiJ Bigpi3koMm a-b. B mpoMmy BHUIIANKy, THCK IaJWBHO-
MOBITPSHOI CyMillli B Kamepl 3TOpsiHHS Ha JAUIAHIN a-b Oyje BuIlle, HDK TNpU
aniabaTMYHOMY TPOIECI CTUCHEHHSI CyMIllll B Kamepi 3ropsiHHS BiJpi3ka BiJ a J0
TOukH 3 (puc. 1). Akio ysaBUTH 3MiHA HA JTIISHIII CTUCHEHHS MapaMeTpiB MaIuBHO-
MOBITPSHOT CYMIIII MOJITPONH 3 BaplaTUBHUM IMOKAa3HUKOM CTYIEHs n (KpuBa 2), TO
BIH Ha LIl AuUISHOI Oyne BUIIE B IHTEpPBaJl TEMIIEPATyp CEPEIHbOIO 3HAYEHHS
MOKa3HUKA aj11adaT CTUCHEHHS.
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Puc. 1. Jliarpamu mnpouecy CTUCHEHHsS B cucTteMi koopauHat p-V 1 T-S:
1 - agiabaTHyHU MPOIIEC CTUCHEHHS MTPHU CEPEIHbOMY 3HAYEHHI MMOKa3HUKa a1adaTu
CTUCHEHHSI B 1HTEpBaJl TeMIlepaTypu; 2 - MOJITPOINHUMA MPOLEC CTUCHEHHS 3
BIJIJAYCI0 TEIUIOTH BiJI MOBEPXHI CTIHOK HAJIOPIIHEBOI MOPOXHUHU HA TMOYATKY
TaKTy CTHUCHEHHS, 1 3 BIIJIaU€l0 TEIUIOTH BiJ poOOYOro Tija JI0 MOBEPXHI CTIHOK
KaMepu 3rOpsTHHSI.
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Temmneparypa poGodoro Tijia B ToUlll b BiAMOBiAa€ 3HAYCHHIO, TIPH SIKOMY BiJ
MOBEPXHI KaMepH 3rOpsSHHS MIJBEACHHS TEIJIOTH 10 POO0YOi CyMilll MiABOAUTHCS 3
TEMIIEpaTypoI0 TIEPEeBEpIIyE TeMIepaTypy pobodoi cywimri. Temmeparypa Oyae
BUPIBHIOBATHCSA 1 TEIUIOBI MOTOKU OyayTh TOTOXHI. Toxdl 1 MOKA3HUK MOMITPOINHU
CTHCHEHHS 1 TMOKAa3HUK aaiabath B TOYIl b JOPIBHIOBATUMYThH AJSl TeMIEpaTypu
CyMiIn B Iiil TOYIT.

Hami, micns Touku b Temmeparypa poOouoi cymimi Oyne poctu 1 Oyne
3MIACHIOBATHCA 3BOPOTHUM TMpollec - Tepefada TEIUIOTH Bl poOodYoi cymimi 10
MOBEPXHI CTIHOK KaMepHu 3ropsiHHA 1 BiH Oyje mepeBakarouuM 1o Temmeparypi. B
JaHOMY BHUNAJKY, TMOKA3HUK TIOJITPONH CTUCHEHHS 3HIKYEThCSA 1 Oyae MeHIe
[MIOKa3HUKa ajiadaru.

Brpauena kinbkicts Temiotn Q) Ha posirpis cTinok kamepu sropsinus JIB3 Ha

JaHI# JTUISHII TPOMOPIINHHO TUIONI Tij JiHI€E b-c. B3aeMOOOMIH TEIJIOTH MiX
CTIHKAMHM KaMepH 3TOpSHHSA 1 NaJIMBHO-TIOBITPSHOIO CYMINIIIIO 3aJ€XKUTh BIJ
KOHCTPYKTHUBHHX 1 CKCILTyaTallIHHNX YMHHUKIB: O0CATY KaMepH 3TOpSHHSA, AlaMeTpa
ruib3W UWIIHAPIB, Xapakrepy MarepianiB pneraneil LI, wactotm oOepraHHs
KOJIIHBaJIa, TUCKY B KaMepi 3TOPsIHHS, BUIY CHUCTEMH OXOJOKCHHS, TCOMETPUIHUX
po3MipiB. UuMm MeHIIe JiaMeTp HUJIIHApPA 1 YacToTa OOEpTaHHS KOJIIHYACTOro Baja,
TUM OLIbIIEe KUIBKICTh TEIUIOTH, IO TEPEAAEThCS BiJ CTIHOK KaMepH 3TOPSHHS
MaJUBHO-TIOBITPSHOI CyMiIlIi.

EHepris TemnoBoro moTOKy, CIPSAMOBAaHA B CTIHKM KaMepu 3TOpSHHS 1 B
3BOPOTHOMY HAMPSIMKY 3JICKUTH BiJl IHTEHCUBHOCTI KOHBEKTHBHOI'O TEIIOOOMIHY,
Taka SK B KaMmepli 3TOpsSHHA THUCK 1 TeMIeparypa € 3MIHHUMH BEJIMYMHAMH.
[IBUaKICTH 3TOPSHHS 1 JeTOHAIT poOoY0il cyMimIl i Jac 3aliMaHHS 3aJCKHUTh Bij
tont 1 (I3UYHUX BIACTUBOCTEN MaTepiasliB KaMepy 3TOPSHHS IBUTYHA.

YK 631.3:360.172.39

HIABUIIEHHSA E@CEKTUBHOCTI POBOTH
MOBITPOOBCJYTOBYIOUOI CUCTEMU TA IOKPAIIIEHHSA
OYUCTKH NOBITPA IU3EJIIB MALIUH JUIA JICOTEXHIYHUX POBIT

Titosa JI. JI., kKaHAUIAT TEXHIYHUX HAYK
Hayionanvnuii ynieepcumem biopecypcis i npupoooxkopucmyeants Ykpainu

OmauM 13 e(eKTUBHMX 1 EKOHOMIYHO JOUUIBHUX IUISXIB ITiABHIICHHS
JIOBFOBIYHOCTI Ta TEXHIYHOTO PIBHSA IU3EIIB MAIIWH JJIS JICOTEXHIYHUX POOIT €
MTOKPAIICHHS OYUCTKH MOCTYMAI0YOT0 B IFIIHIPU TOBITPSL.

3anuieHicTh MOBITPS, L0 HAIXOIUTh 0 JIBUTYHA MPU €KCIUTyaTallli AU3eiiB
MaIllMH JJIs JIICOTEXHIYHUX pOOIT, MOKe KoauBaTuch B Mexax Bia 0,0003 mo 1,4 /™3
1 Ty’Ke 3aJeXUTh BiJ 0aratbox (pakTopiB: MOpU POKY, THUIY JOPOTH 1 BUAY IPYHTY,
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MIOTO/IM, HAMIPABJIEHHS BITPY, IHTEHCUBHOCTI pyXYy, BaHTaxomniaiiomuocti ME3a, Tumny
muH, GOPMH KaroTy, BUCOTH B1AOOPY MOBITPS Ta 1H.

bmuzpko 80% BaroBoro 3MiCTy YacTMHOK MWy, LI0 HAJIXOJUTh JO
MOBITPOOYUCHUKA JBUTYHA, MalOTh po3mipu 10 30 MxM. ['0JIOBHUMHU CKIIaAOBUMHU
ATy € OKWUCH KPEMHIIo, allfoMiHito, 3ami3a Ta iH. HalOiabm po3moBCIOKEHUN B
ATy KBapIl, BMICT sikoro ckianae Bifg 50% mo 95%.

AOpa3uBHMII TWJ, SKUHA HAIXOIWTh B JBUTYH Ye€pe3 BIYCKHHM TpakT 3
MOBITPAM, BUKIMKA€ HAWOUIBIIMI 3HOC HWIIHIAPIB y BEPXHIM YacCTHHI, BEpPXHIX
KOMIIPECIMHUX KUIellh 1 KaHAaBOK B TOpIIHI. ToMy TMoAaiblle BIOCKOHAJICHHS
MOBITPOOYUCHUKIB, TOOTO 301IbIIIEHHS €()EKTUBHOCTI OUYMUCTKHU IMOBITPS BiJ MITY Ta
3a0e3nedyeHHs] HaJidHOI iX pPOOOTH, Ma€ OJHY 13 NEPIIOYEProBUX 3ajay IS
3HMKEHHS a0pa3uBHOTO 3HOCY JIBUTYHIB.

Haii6i1p111 BaxXJIMBUMU TTapaMeTpaMU MOBITPOOUMCHUKIB €: TPUBAIICTh POOOTH
10 JOCSTHEHHS TPAHUYHOI'O JOMYCTHUMOIO ONOpPY; OHOPY IMOTOKY BCMOKTYHOYOIO
JIBUTYHOM TIOBITpS; MHTOMA MHWJIOEMHICTh, WIO CBIAYUTH TMPO JOCKOHAIICTh
KOHCTPYKIIIi.

Ha peskux mu3ensx MamiuH [JI JTICOTEXHIYHUX POOIT 3aCTOCOBYIOTHCS
IBOCTYIIHYACTUNA  TOBITPOOYHMCHHUK, SAKUM  3a0€3ME€YEeHUN  3MIHHHUM  CyXHUM
JBOCTYIMHYACTUM (UIBTPYIOUMM €JIEMEHTOM 3 IHEPLIMHOIO PENIITKOI0, Yepe3 SIKY
MPOXOUTH MOBITPS, 1[0 HATXOAUTH Y BITYCKHI KOJIEKTOPY ABUTYHA.

KoedimieHT 04MCTKM MOBITPS BiA MUy TaKUM HOBITPOOUYHCHHKOM JIOCSTA€E
99,9% 1 mpakTUYHO HE 3aJEKUTh B BUTpaTH MOBITPs. [Ipu nmpoMy mepina cTymiHb
mae koedimieHT ounctku 80%, 10 ICTOTHO TOJIeTHIye poOOTy KapTOHHOTO
GIIBTPYIOUOTO €IEMEHTY, 3a0e3Ieuyound TEPMiH HOro ciy>kOu Ha aBTOMOO1LT OLIs
15-20 THc. KM 10 TIepIIoro TeXHIYHOro 0ociyroByBanHs 1 30-40 Tuc. KM 710 3aMiHHU.

Ha puc. 1 moka3zaHa 3ajeXHICTh OMOpPY IMOBITPOOYMCHUKA BiJl TPUBAJIOCTI
pobotu. Sk BUAHO 3 PHUCYHKY | JBOCTYNIHYAcCTI TMOBITPOOYUCHUKH, SIKI
3aCTOCOBYIOTBCA Ha JU3ENAX MAIIUH JJIs JIICOTEXHIYHUX poOIT, MarOTh OUIBIITY
e()EeKTUBHICTh B MOPIBHIHHI 3 IHIIMMHU MOBITPOOUYUCHUKAMH Ta BIAMOBIIHO OUIBIINI
pecypc poboTH.

B 3anexHOCTI BiJ HAaBKOJIMIIHBOIO CEPEJOBHUINA Ta YMOB pPOOOTH AM3ENIB
MaIluH AJI4 JTICOTEXHIYHUX POOIT KOE(ILIEHT OUUILIEHHS MOBITPOOYUCHUKIB

1o = (1- ) .100%
P,
@, 1 @, — BIANOBITHO 3aIMJICHICTB MOBITPS Ha BXOJI 1 HA BUXO/1 IOBITPOOYHCHHKA)
KoHuBaeTbes 611t 99%, nocsirae B kpamomy Bumnaaky 99,5-99,7%.

JlocmikeHHsT ToOKa3aiu, o i 3a0e3MedeHHs HaWOUIbIIoi TPUBAIOCTI
poOOTH JBOCTYIIHYACTOTO TMOBITPOOUYUCHHUKA KOE(DIIIEHT MPOMYCKY MUy TMEpIIoi
CTyIleHl & TOBHHEH 3HAaXOIUTUCh B Mexkax 8-15% (puc. 2). Ilopanbnie 3HMKEHHA
Koe(IilieHTa & HE TMPHU3BOAMTH JO 30IIBIICHHA TPHBAlIOCTI poOOTH T

MOBITPOOYMCHUKIB.
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[apaBmiyHUi  OMip CHUCTEMH OYHUCTKHA TIOBITPS TaKOXX Ma€ BIUIUB Ha
MOTOPECYPC CUCTEMHU TMOBITPOOOCITYyroByBaHHs. Biomo, 1110 Mpy MiBUIIEHH] OMOPY

MOBITPOOUYHUCHHUKA Ah 3HIKY€EThCS KOE(ILIEHT HAIlOBHEHHS LIHAPIB 7], , 3BLACH,
MOTIPIIYIOTHCS €(DEKTHUBHI 1 EKOHOMIYHI TOKAa3HUKH POOOTH JIBUTYHA.

4 h, MM.BII.CT.

500
1 //
/
300—/

1
/ // 2

0O 4 8 12 16 20 24 n,ron

Puc. 1. 3anexHicTh omopy MOBITPOOYMCHUKA BIJ TPUBAJIOCTI POOOTH MpPH
3anmWIeHHl Ha cTeHmi (3amwieHicTh mosiTps ¢ = 0,4 r/m3, BuTpara mositps 80%
MaKCUMalbHOr0): 1 — 1HEpUIIHO-OIMBHUI MOBITPOOUYUCHUK; 2 — JIBOCTYHIHYACTHIA
MOBITPOOYMCHUK 3 MANIEPOBUM €JIEMEHTOM B JIPYT1id CTYIEHI.

100

[

2 \\
1 \\_
0 20 40 60 80 &%

Puc. 2. 3anexHicTh BIIHOCHOTO Yacy poOOTH 7 JIBOCTYMiHYATOTO
MOBITPOOYMCHUKA BiJl KOePIll€eHTa MPOMYyCKAaHHA MUY MEePUIOi CTYNEHI €1.

Ha pauzensx wmammumH sl JTIICOTEXHIYHUX  POOIT  3aCTOCOBYHOTHCS
NOBITPOOYMCHUKU 3 EXKEKUIWHUM BIJICMOKTYBAaHHSIM MHUJY, SIKI BCTAHOBIIOIOThH Y
BUITYCKHIM cucTemi JBHUryHa. E’KeKTOp, BCTAaHOBJIEHMM Yy BHUITYCKHIM CHCTEMI
JBUTYHA, MIABUILYE TPOTUTHCK BUITYCKY Ha PEKMMI MAKCUMaJIbHOI MOTY>KHOCTI Ha
150 MM Bog. CT.
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CEKUIA «ITPUKITAJHA MEXAHIKA»

VK 514.18:531.32

IF'EOMETPUYHA MOJEJIb PO3TAIIYBAHHA COPEPUYHUX /IMCKIB
HA IT'PYHTOOBPOBHOMY AI'PEI'ATI

Iunaunaka C. @., IOKTOP TEXHIYHUX HAYK
Hayionanvruil ynisepcumem 6iopecypcis i npupoookopucmyseauus Ykpainu

VY auckoBUX OOpOHAX IUIOIIMHY Jie3a BCTAHOBIIIOKOTH M1 BOMA KyTaMU: aTaku
1 KpeHy. lle cnpusie 3aHypeHHIO JUCKA B IPYHT, OCKUIBKH KYT MiAHOMY MO poOoulid
MOBEPXHI JIMCKa 3MEHUIyeTbcd. B nymmibHHKax OarapeiiHOro THIMy, B SIKMX KYT
KpEHY BIJICYTHIHM, Kpal[oro 3aHypeHHs JUCKIB y IPYHT BUKOPUCTOBYIOTh J0JaTKOBHIA
Oayiact, OJIHaK TaKUM MIAX1J € MaT0€(PEKTUBHUM.

Po6ouoro moBepxHe AMCKa € yacTMHa Kyii paniyca R. Jliamerp mucka D
3B’sI3aHUM 13 paJilycoM R 3aJIeKHICTIO:

D =2Rsingo, (1)
Jie: 0 — IOJIOBMHA KyTa MpHu BepuuHi cekropa AOB (puc. 1,a).

Ha po3pi3i nucka (puc. 1,0) mokazaHO TOBIIMHY MeETally, 3 SIKOTO HOTO
BUTOTOBJIEHO, @ TaKOX KOHCTPYKTHUBHI KyTH: 0 — KyT HaXujy TBIPHHUX KOHYca
3aTOYEHHS [0 IUIOLIMHU Jie3a Ta i — KyT 3arocTpeHHs Jie3a. KoHyc 3aTo4yeHHs Ha
aKCOHOMETpIi AuckKa (puc. 1,B) MoOKa3zaHO 3aTEMHEHUM.

!
o

S
et

=

7

oty
T

==

e
s

o
e

—
o

Lo
—

i

o

o
-

=

S

o
o=

e

)
o

i

i
=S
=

S
LR ?

o

=

<
=%

e

S

a
Puc. 1. Cxema yTBOpeHHS, po3pi3 Ta aKCOHOMETPIist CHEPUUHOTO TUCKA.

B npoctoposiii cucremi koopauHaT OXYZ Bice OY Oyna BuOpaHa 3a Hampsim
pyxy arperary. IlapamerpuuHi piBHSHHS cdepu mpu KyToBi ataku o=(0 1 KyTOBi
KpeHy =0 MaroTh BUTJISIA:

X, =Rcosu; Y, =Rsinusiny; Z,=Rsinucosv, (1)
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ne: U, V — He3aJIekKH1 3MiHHI TOBEPXHI.

CermeHT cdepu, SKUid € poOOYOI0 TOBEPXHEI MHCKa, MOOYJOBaHO 3a
piBEssHHsMU (1) 1 300paxkeHo Ha puc. 1,B. B TakoMy MOJOXEHHI OWCK HE
MpaIflOBaTHME, a TUTBKH MEPEKOYyBATUMETHCS 110 TTIOBEPXHI TTOJIS.

JIns MaTeMaTHYHOrO OIMCY CETMEHTa Kyii, SKHH € POOOY0I0 ITOBEPXHEIO
nucka, Oymm 3actocoBaHl ¢GopMmynu chepudHoi TpPUTOHOMETpii. 3a JTOMOMOTOIO
chepuyHNX TPUKYTHUKIB (puc. 2) Oyno 3mIMCHEHO ABa TOCIITOBHUX ITOBOPOTH
JMCKA: CTIOYaTKy Ha KyT aTaku o (puc. 2,a), a MOTIM Ha KyT Kpeny f (puc. 2,0).

a 0
Puc. 2. 3acrocyBanHs c¢epUUHUX TPUKYTHUKIB JUIsI TOBOPOTY JHMCKa
Ha KyT aTaku o 1 KyT Kpeny f.

[Ticns uporo napameTpuyHi piBHsAHHS (1) HaOyBalOTh BUTIISLY:
X = X,cosacosf —-Y,sina +Z,cosasin g;
Y = X,sinacos B +Y,cosa + Z,sinasin g, (2)
Z =—-X,sin B +Z,cosp.
3a piBHAHHAMH (2) OyJsi0 MOOYJ0BAaHO AMCKHU B IPOEKIIAX 13 3aJaHUMHU KyTaMH
araku o=15° i xpeny B=10° ta 3amanum 3MimeHHsM b mo oci OX, mo pgano
MOXJIUBICTh TOOAQYUTH B MacmiTadli BUCOTY TpeOEHIB ¢ TpH 3adaHiil riauOuHi
00po0biTKy a (puc. 3). Ilpu TakoMy po3TainryBaHHI IWCKIB, SIK TIOKa3aHO Ha pHC. 3,
3HAPSAIS TpaIoBaTUME He3an0BUTbHO. Ha (poHTanbHIN MpOoeKIlii TUIRHY YaCTHHY
JMCKa MOKa3aHo 3aTeMHeHow. Came BOoHa Oyjae crnupaTHCs Ha TPYHT, 3MHUHATHME
Horo 1 3aBaxaTuMe 3aryiMOJICHHIO AMCKa ab0 X CHOpHUSTUME BUKOYCHHIO HOro Ha
MOBEPXHIO MoJist. TOMy BaXKJIMBO AMCKM PO3TAIlyBaTH Tak, 00 B MeXaxX TTTUOMHU
00po0OITKY a Ha (PpoHTaNbHIN MpoeKili He OyJ0 BUJHO THJIHHOI YAaCTHHU JHCKIB.
B cnemianbHiil niTepaTypi onMcaHa METOAMKAa YCTAaHOBKM JUCKIB Ha arperari 3a
BIJICYTHOCTI KyTa KpEHY, fIKa JI03BOJII€ YCYHYTH L€l HEJIONIK 1 HaBiTh 3a0€3MeUnTU
Tak 3BaHMIl TUIBHUI KyT B Mexkax 3°...5° mo fo3Boise QUCKy HpaimioBaTH 0e3
3MUHAHHS IPYHTY HOTO TUJILHOIO CTOPOHOIO (KOHYCOM 3aTOYCHHS).
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=
=]

0

Puc. 3. Cxema ycTaHOBKH JIUCKIB.

a d
d y

Puc. 4. IIpsMOKyTHI POEKIii KOHyca 3aTO-YE€HHsI Ta KOTo nepepis.

a

I3 pponTanbHOI mpoekiii puc. 3 BUAHO, IO MO Mipil 3arjaubIeHHS OUCKa Y
I'PYHT BEJIMYMHA 3aTEMHEHOI 00J1acTi, TOOTO TUIBHOI CTOPOHH, 3MeHITyeThea. OTxe,
SKIIIO MM YCYHEMO 3MUHAHHS Ha MOBEPXHI MOJIs, TO IIUOIIe HOoro Tex He Oyze.

JI;isi BU3HAUEHHS MaKCUMAaJbHO MOXKJIMBUX 3HA4Y€Hb KYTIB ¢ 1 KpEeHY [, mpu
AKMX He OyJe 3MHHAHHS TIPYHTY MH pO3IJIAHYJIM TNepepi3 KOHyca 3aTOYEHHs
TOPU30HTAJIFHOIO IUIOMIMHOIO, KOO € ToBepxHs moyisi. Ha puc. 4 B mpoekmisx
IMOKa3aHO KOHYC 3aTOYEHHS JJIsS NEeBHUX KYTIB o 1 [ Ta KpHBYy HOro mepepizy —
rimepoosy. KyT Mi>k HampsiMoM pyXy arperaty (Io3Ha4eHo, K HaIpsM IIBHIKOCTI V)
1 TOTHYHOIO J10 TinepOou, MpoBeIeHOT B TOYIl Ha Jie3i, Oyae TUIHLHUM KyToM &. Kyt
¢ Mae OyTH pO3TalllOBaHWU MO JIIBY CTOPOHY BiJ JIiHII, 10 3aJa€ HANpsSIM pyxy
arperary, siKk IokKa3aHo Ha puc. 4 (ropu3oHTaIbHA MPOeKIis). s nboro MarTh OyTH
MpaBUJILHO BUOpaHI KyTH aTaku o 1 KpeHy f. 3aBasku po3poOJeHid MaTeMaTHU4HINi
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Mozen Oyno 3HaWIeHO BHUpa3 KyTa & 4Yepe3 KOHCTPYKTHBHI 1 TEXHOJIOTI1YHI
napaMeTpH JUCKa:

_+Ja(2rcos B —a)cosatgs —sina|rcos Bsec s cos(B + 5) +asin Bgs] ;
Ja(2rcos g —a)sinatgs + cosalrcos fsec 5cos(S + 8) + asin ftgs]| )

®opmyna (3) mae MOXIMBICTH TOOYyayBaTH Trpadik 3alIeKHOCTI a=o(f) 1t
3aJJaHOTO 3HAYCHHSI THJILHOTO KyTa ¢&. Hampukiaza, Ha puc. 5 HaBeJeHO Takwid rpadik
ns e=3°.

tge

50
o, 2pad

451

401

35

ﬂ, 2pad
30 . L L Al
0 5 10 15 20 25 30

Puc. 5. I'padik 3anexHocTi a=a(f)) KyTa aTaku a BiJl KyTa KpeHy f s
YCTaHOBKHM JMCKA 13 KOHCTPYKTUBHMMH napameTpamu =225 um, 6=39,2°, rmbunoro
00poGiTKY IpyHTY @=80 MM, Ta 3a]aHUM THIEHUM KyToM £=3°,

Sk BumHO 13 rpadika, BIAXUICHHS TUIOMIMHKA JUCKA B BEPTHUKAIl 3YMOBIIOE
301IbIIEHHS KyTa aTakd o. SIKIo KpeH mucka Bigcyrtmii (8=0°), To MiHiManbHe
3HAYEHHS KyTa aTaku, ke 3a0e31e4nTh 3a1anuil THIbHUi KyT £=3° mac 6yt a=35°.
SIkio 3amamMo KyT KpeHy aucka 8=15° To xyT ataku noTpiOHO 301IbIIUTH GiIbII SK
na 5°,
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CEKHLIA «TEXHIYHA OCBITA»

YK 631.004.7

MNPO®ECOP BOPUC IBAHOBUY KOCTELLKUH —
OCHOBOIIOJIOKHUK TEOPII IOBEPXHEBOI MIIITHOCTI
MATEPIAJIIB Y ITPOLECI TEPTSA TA 3HOIIIYBAHHSA

Poroschkmii JI. JI., KaHAUAAT TEXHIYHUX HAYK
3azumko O. B., KaHAMJAAT TEXHIYHUX HAYK
Hayionanvnuii ynieepcumem diopecypcis i npupoookopucmyeanus Yxpainu

«...IloBepxHeBa MIIHICTh MaTepially HE MOXKe OyTH
OpsiMO  3B’si3aHAa 3  BIACTUBOCTSAMH  BHXITHOTO
Marepiary. BoHa 3aieXuTh BiJl BIaCTUBOCTENH HOBOI
(a3u-BTOPUHHUX CTPYKTYp, SAKI YTBOPIOIOTHCA 13
BUXIJTHOTO MaTepialy LUISIXOM HOro CTPYKTYpPHOI
nepeOynoBH 1 B3aeMojli 3 cepenoBuiieM. s
TpaHc(opmallisi MPUBOJAUTH CIIOYATKY O CTBOPEHHS
HOBOI (ha3u - AiMCHOTO 00’ €KTY pPYHHYBAaHHS — 1 JIMIII
NOTIM /10 HOro pyidHyBaHHSA. Y I[bOMY 1 € KOpiHHA

BIJIMIHHICTb 00’ €MHOT0 1 TOBEPXHEBOI'O pyHHYBaHHS
1 MIITHOCTI).

20.03.1910 — 15.02.1991 pp.

bopuc IBanoBuu Kocrenpbkuii, HAIEXKUTh 10 TUICSIU SICKPaBUX, OCOOMCTOCTEH -
3aCHOBHMKIB Cy4acHOi TPUOOJIOTIi, AKUH I1Ie 3a >KUTTS NPUUMABCS BCIMA SK KIJIACHK.
Ile moxxHa 3B’A3aTH 3 HOTO TBOPYOK CHAIIIMHOIO, KUIBKICTIO TPSIMUX YYHIB,
OaraTbmMa  TOCHIJIOBHMKAMHU,  YHCENBHICTIO  HOBUX  1/Iei, ySBJICHb  Ta
EKCIIEPUMEHTAJIbHUX pe3ylbTaTiB. A MOXHa CYIUTH 1 MO TOMYy, IO OaraTo
PO3BUHYTHX HHMM YSIBJI€Hb OylM Ha «BICTPI» 1 SBISUIMCH CHHTE30M OCTaHHIX
JOCSTHEHb (DYyHIaMEHTAJIbHUX CYMIKHUX Hayk [1].

bopuc IBanoBuu Kocreupkuit Hapomuscs 2 kBiTHA 1910 poky y M. TeriiBi
Tapamancekoro noBiTy KuiBchkoi ry0OepHii y cim’i 3emcbkoro jikaps [2]. YV 1914
ciM’st mepeixasnia g0 micta Kuea. B 1917 p. 3akiHuMB mnepmuii Kjac 40JOBIYOi
riMHa3ii, MOTIM TPYAOBY CEMHUPIYHY IIKONY, a 3roJoM KuiBChkuil mMemiopaTUBHUN
TexHikyM. CnyxuB B apMii 1 B 1934 poui aemoOuni3oBaHuii 13 i psiiB 32 CTAaHOM
3nopoB’s. [loBepHyBcs no micta Kuesa, ane BpaxoBylouu rojoj B YKpaiHi, BiH 3
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MaTip’to 1 cecTporo BuixaB B 1934 poui Ha Ypan go micrta CBepasioBcbka (HUHI
Pociiicrka deneparris).

Ha VYpami 3 1934 no 1939 poku mpaitoBaB 1HCIIEKTOPOM 3 SIKOCTI Topdy Ha
psal 3aBomiB. OJIHOYACHO HABYaBCS Ha BEYIPHbOMY BIJJUICHHI YPaabChbKOTO
MOJIITEXHIYHOTO 1HCTUTYTY, sIKUi 3akiHuuB y 1940 pomi 3a cnenianbHicTioO «Bepcratu
Ta 1HCTpyMeHT». Y 1943 pori 3a04HO 3aKiHYMB aCHIpaHTYypy LBOTO IHCTUTYTY 1
3aXUCTUB KaHIUIATCHKY ﬂncepTauuo «JlocmimkeHHs npouecua nuripyBaHHS Y
3B’SI3Ky, 3 TEIUIOBHM PEXKHUMOM 1 CTPYKTYPHUMHU 3MiHAMH, SKI BUHUKAIOTH TIPU
nutiyBaHH1 3arapTOBaHUX TOBEPXOHBY.

[Iparroroun Ha 3aBoji «Ypanmain» bopuc IBanoBuu Kocreupkuii po3poOus
METOJ BUTOTOBJICHHSI JIUTOTO P13aJIbHOT'O 1HCTPYMEHTY 13 BIJIXO/1B MIBUIAKOPI3AIBHOL
CTaJi, a TAKOXX TEXHOJIOTII0 BUTOTOBJICHHS OIMETaJIEeBOrO Pi3ajlbHOTO 1HCTPYMEHTY,
Jie pi3ajbHa YacTHHA BHUIOTOBIIACH 13 IIBHJKOPI3AJIbHOI CTadi, a KpIMHJIbHA
(cTepkeHb PI31Is) 13 BYIJICIIEBOI CTaJIl.

VY mepion 1941 — 1946 pp. mpaioBaB Ha 3aBOJI «YpajaMaln CTapUIIM
MaNCTpOM, CTapIidM TEXHOJOTOM, IHXEHEPOM OCHIJHHUKOM Ta HadYaIbHUKOM
IHCTPYMEHTAJIbHO1 J1abopaTopii.

[Ticns BiitHU bopuc [BaHOBHY BHpillye 3aliHATHCS TPO(ECIITHOI HAYKOIO 1y
1946 poui nogaBum 10KyMeHTH B Jekuibka 1HCTUTYTIB CPCP, BiH oOupae IHcTUTyT
oyniBenpHoi MexaHiku AH YPCP (M. KuiB) 1 3a  CyMICHUIITBOM BHKJIAJa€ B
KuiBCchbKOMY 1HCTUTYTI LIMBLILHOTO MOBITPSIHOTO (DIIOTY.

VY 1950 pori BuxoauTh nepia moHorpadisi bopuca IBanoBuua Kocrenpbkoro
«3HOCOCTIMKICTh JAeTameld MamwuH», B 1951 pomi BiH 3axuilae JOKTOPCHKY
JMCepTalliio 3a TaKoro K TemaTukoro. 3 1953 mo 1954 poku bopuc IBaHoBHY mparitoe
CTapUIuM CHiBpOOITHUKOM nabopatopii 3BapIOBAHHSA B THCTUTYTI
enektpo3BapioBanHs AH YPCP 1 3a cymicHUIITBOM 3aBiaye Kadeaporo TEXHOJOTIi
MeTaJliB YKPaiHChKOI CLIbCBKOTOCIOAPChKOi akamemii. Y 1954 pomi itomy Oyio
IIPUCBOEHO BUEHE 3BaHHS Ipodecopa.

HaiiG11b111 TOBHOIO MIpOIO HOTO TajaHT, Ik BYEHOrO 1 MeAarora po3KpHuBCsS B
KuiBcbKOMY IHCTUTYTI 1HXKEHEpIB HMBUIBHOI aBiawii (1954-1966 pp.) 1 YkpaiHChKiii
ClIbChKOTOCTIOApChKil akaaemii (1966-1991 pp.).

Y KuiBCcbKOMY IHCTUTYTI I1HXKEHEpiB LMBUIbHOI aBiauii bopuc IBaHOBHY
OJIHOYACHO TpalloBaB Ha MOCaJl 3aBiAyBadya KapeApu TEXHOJOTi MEeTaliB 1
MaTepialio3HaBCTBa Ta KEpIBHMKA CTBOPEHOI HUM HAyKOBOi jabopaTopli Tepts,
3MalllyBaHHs 1 3HOIIYBAaHHA B MalllMHAX. TyT BHEpIIE TOCHIIKEHO IUCIOKAIIINHY
CTPYKTYpY TOBEpXHEBUX IIapiB MaTepiayiB TiJ Yac TPOBEACHHS YHIKAIBHOTO
EKCIIEPUMEHTY 3 aHaJli3y EHEePreTHYHOro OallaHCy 3a YMOB HOpMaJIbHOTO TepTs. [l
HOTO KepIBHUIITBOM 32 1epioj] po6otu B KHiBCbKOMY IHCTUTYTI 1HKEHEPIB IUBLIHHOT
aBiaiii 3aXuUCTUIOCHh 38 KaHAWAATCHKUX 1 5 MOKTOPCHKUX NHUCEpTaIliid, y T.4. TPH
MalOyTHIX PEKTOPH IIHOTO BUIIIOTO HABYAIHHOTO 3aKJIATy.

3akroyHUN TIepioJl HAayKOBO-TIeAAroriyHoi misibHOCTI bopuca IBanoBuya
Kocreupkoro npoimoB B YKpaiHChKIM CUIBCHKOTOCMOAAPCHKIN akanemii. CrioyaTky
(1966-1969 pp.) BiH mpaiitoe Ha ocai mpodecopa Kadeapu eKCIuTyaTarii MauHHO-
TPaKTOPHOTO MapKy, a 3rogoMm (1969-1971 pp.) opraHizoBye 1 3aBiaye Kadeaporo
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HAJIHHOCTI 1 JIOBFOBIYHOCTI MAIlIMH CLIHCHKOTOCIOAApChKOro BUpoOHMITBA. Ilicis
00’eqnanHs 3 kadeaporo texnosorii MmeraniB b. 1. Kocrenpkuii 3aBinye kademnporo
TEXHOJIOT1i MEeTaJliB HaIMHOCTI 1 JOBroBiyHOCTI MammH (1972-1976 pp.). 3 6epe3ns
1976 poky mo mrororo 1991 poky mpaitoBaB Ha mocasi npodecopa kadeapu, sika B
1987 poui mepeiiMeHoBaHa Ha Kadeapy TEXHOJOTl KOHCTPYKIIHHUX MaTepiaiiB i
MaTepiano3HaBCTBA.

B VYkpaiHChKiil CUTBCHKOTOCTIONAPCHKIN akajeMii 3HOBY Maike 3 HyJsa OyIio
CTBOPEHO YOTHUPHU HAYKOBO-AOCHTiJHI JiabopaTopii 3 HEOOXITHUMH MpPHIATaMH,
YCTAaHOBKAaMHM, HOBITHIM €JEKTpOHHUM MikpockornoM YOMBC-100 (po3aiibHa
3natHicTh 01m3bko 1000 H M), skuif 1aBaB MOXKJIMBICTH JOCIIKYBATH B3a€EMOJIIIO 1
BIUIMB JIMCJIOKAII Ha CTPYKTYPY MOBEPXHEBHUX IIapiB MaTepialliB MPH TEPTI.

VY mepion 3 1968-1975 pp. y bopuca IBanoBuua HapaxoByBanoch a0 30
acmipaHTiB 1 momrykadiB. BiH Brmepmie B CBiTOBIM Haymi KiacugikyBaB BHJIU
3HOIITYBaHHS 32 BEAYYUMH MpoliecamMu. Buja 3HOIITYBaHHS BU3HAYAETHCS YMOBaMU
poOOTH Tmapu TepTs, XapakTEepoM pyHHYBaHHS TOBEpPXHI, CTPYKTYpoOrO 1
BJIACTUBOCTSIMU MOBEPXHEBUX LIAPiB, 3yMOBJIEHUMHU MEXAHIYHOIO 1 (P13UKO-XIMIYHOIO
B3a€EMOJIIEI0 MaTepialliB JeTajed 1 CcepeAoBHINAa Yy 30HI TepTa. Bin po3poOus
KOMITJIEKCHY METOJMKY 1 MalTuHU JJI JOCIIKEHHS TPOIIECiB 3HONIYBAaHHA [3], AKY
BHU3HAJIM HaBITh MOr0 HAyKOBI OMOHEHTH Takl, sk akageMiku CPCP II. A. PeGinnep,
M. M. Xpymos 1 II. €. [IpsaueHko.

HayxoBi 3100yTku bopuca IBanoBMuya Kocrenpkoro, mo crajid BCECBITHBO-
BIJIOMUMH, TIOB’s3aHI 3 PO3pOOJEHHSAM Kiacu@ikalii MpOIECiB 3HOIIYBaHHS Ta
MOIIKOHKCHHSAM JIeTajield MallluH, JOCIIDKeHHSIM (I3UKO-XIMIYHMX MEXaHi3MiB
BIJIKPUTOTO HUM SIBUII[A HOPMAJILHOTO OKHCITIOBAJILHOTO 3HOIITYBaHHS, (POPMYBaHHSIM
BTOPUHHHX CTPYKTYpP Ha MOBEPXHSIX TEPTS Ta TEOPIEIO CTPYKTYPHOTO MPUCTOCYBAHHS
MaTepiaiiB MiJ 4yac TepTs Ha 0a3l CydyacHHUX YSBIEHb METaIO(pI3UKU, MEXaHOXIMIT 1
TEPMOIUHAMIKHU.

JlocnikeHHsT PO3BUTKY BTOPUHHUX CTPYKTYP JO3BOJIMIIO BCTAHOBUTH SIBUIIE
caMooprasizauii 1 camMOperyJIlOBaHHsS IPOLECIB BTOPUHHOTO CTPYKTYpOYTBOPEHHS,
cuHeprizm aii aedopmamiiiux, 1udy3iiHUX 1 XIMIYHHX OpoueciB. Biakputo psin
e(eKTIB KOHTAKTHOI Ta aHOMAaJIbHOI B3a€MOJIli aKTUBHUX E€JIEMEHTIB CEPE/IOBUINA B
MeTaJjl, HeTaTUBHHM BIUTMB KUCHIO TIPY HAJUTHIIIKOBOMY OKHCHIOBaHHI B YMOBAaX TEPTSI
KOYEHHS, a0pa3uBHOTO 3HOITYBaHHS TOIIIO.

bopucom IBanoBuuem KocTenbkuM po3poOieHO 3arajibHy METOJI0JIOTII0
BUPIIIICHHS] TIPAKTUYHUX 3aBJIaHb 3a JOMOMOTOI0 BUBUYEHHS IPOIIECIB 3HOUTYBaHHS
JeTaniell MallliH B yMOBaXx IX €KCIUTyaTallli, CACTEMHOI'0 aHali3y Ha 0a3l CTpyKTypHO-
E€HEPTreTUYHOI TeOPii TEPTS Ta 3HOITYBAHHS.

Bin ymepmie 3acrtocyBaB HaWCydacHIilI METOAU JOCITI/DKCHHS TIPOIECIB
3HOITYBaHHS: €JEKTPOHHY MIKPOCKOII0, PEHTTCHOCTPYKTYPHUHM, €IEeKTPOHHO-
rpadiuHmii, O0Xe-CIeKTPAIbHUA aHali3W, JOCHIDKYBAaB 3MIHU JAUCIOKAI[iHOT
CTPYKTypH wMatepiamiB B 30HI TepTsa. [lim kepiBHuiTBoM bopuca IBaHoBHua
Kocterpkoro po3po0ieHo IIIICHY CHUCTEMY TEXHIYHMX pIllIeHb 3 I1ABUIIECHHS
3HOCOCTIMKOCTI Ta JOBTOBIYHOCTI BY3JIIB TEPTH, 3axXWIEHUX 47 aBTOPCHKUMH
cBigonreamu Ha BuHaxig CPCP.
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3 1990 poxy bopuc IBanoBuu Kocrteubpkuil 3axomuBcsi po3poOKOIO 1
pearizaiiiero Teopii TEPMOJAMHAMIKK BIAKPUTHUX CHCTEM B TMpolecax TepTs 1
3HOIIyBaHHA. bopuc IBaHOBHMY IiHYBaB HAyKOBY CHIBAPYXKHICTb 3 akKaJaeMiKaMmu
CPCP II. A. PebGingepom, M. M. Xpymosum, 0. C. Tepminacosum,
A. L. TlerpyceBuuem, A. C. AxmaroBum, C. B. Benunenem, B. T. TpouieHnkowm,
npodecopamu E. M. Hatancornom 1 M. I1. bpayHowm.

bopuc IBanoBuu Kocreupkuii miarorysas 164 kannuaaTi TEXHIYHUX HAyK 1 12
JOKTOPIB TEXHIYHMX HayK, SKi ¥ O HUHI NPaLIOIOTh B 0aratbox KpaiHax CBITY
30kpema B Ykpaini, @enepatusHiii Pecryomini Himewunni, Cnonyuenux IllTaTax
Awmepuku, Jepxkasi I3pains, PecyGoimi Ilonsim, Pecry6mini bonrapii, Apabcbkiit
Pecny6umimi €runti, Cupiiicekit Apa6ebkiit PecniyOmini 1 Pociiicekiit @enepartii.

Haii6inpm mmigaum niepionom podotu bopuca IBanosuua Kocterpkoro Oymna
pobota B YKpaiHCBKIM CLIBCHKOTOCTIONApChKid akamemii (HuH1 HarioHanbHMit
YHIBEPCUTET Oil0pecypcCiB 1 MPUPOJOKOPUCTYBAaHHS YKpaiHu), ne 3 1966 p. Oymno
3axuieHo 119 HaykoBux aucepraiiii, Hai6IbIe y 1970 p. — 12.

Jlns Hamoro YHiBEpCUTETY MIATOTOBIEHO 24 KaHAWJATU TEXHIYHUX HAYK, K1
MpaloBaJid 1 MPAlIOIOTh Ha TakuWx Kadeapax sK: TEXHOJOrli KOHCTPYKLIHHUX
MarepiaiiB 1 MareplaJo3HaBCTBA; HAIIMHOCTI TEXHIKW; TEXHIYHOTO CEpBICY Ta
1HKEHEPHOr0 MEHEKMEHTY; MeXaHi3alli TBApUHHUITBA; KOHCTPYIOBaHHS MAILUH 1
00JialHaHHS, CUIbCHKOTOCIIONAPCHKUX MAlIWH Ta CUCTEMOTEXHIKM IMEHI akajemika
[1. M. BacuneHnka; HapuCHO1 reoMeTpii, KOMII FOTEPHOI rpadiku Ta JU3aiHy.

Cnucok nitepatypu
1. ITamsatu b. U. Kocreukoro. Tpenue u uzHoc. 1993. Ne 1, 1. 14, C. 4-9.
2. Kocrenpkuit Bopuc [BaHOBHY. https://uk.wikipedia.org/wiki/
Kocrenpkuii bopuc IBanoBuu [pexum goctymy 25.10.2019].
3. I'peuxociii B. /. Bonu mnpocnaBuimu yHiBepcuteT. bopuc IBaHoBuu
Kocreupkuii. https://nubip.edu.ua/node/43472 [pexum goctymy 25.10.2019].

YK 631.004.7
HAIIIOMY HYBII YKPATHU BYTHU HAUKPAIIIUM

®puieB C. I'., 10KTOp TeXHIYHUX HAYK
BII HYBIll Yxpainu « Hisxcuncokuti azpomexHiunuu iHCmumymy

Vknanaul pedtunry kpamux By3iB cBiTy QS World University Rankings
OIIIHIOIOTh YHIBEPCUTETH 3a IIICTbMa MOKAa3HUKAMU: JOCIIIHUIIbKA iSUIBHICTD,
BUKJIaJaHHs, JYMKa pOOOTONABIIIB 1 Kap'€pHUN MOTEHIla, KiJIbKICTh 1HO3EMHHX
CTYJEHTIB 1 BUKJIaAayiB. lns Toro, mo0 OpaTH y4acTb B PEUTHHIY YHIBEPCHUTET
MOBUHEH NPOIMOHYBAaTH OakanaBpar 1 MOCTAMIUIOMHI IPOTpaMu, SIK MIHIMyM, B JABOX
ITUPOKKUX MPEAMETHUX 00JIaCTAX (HAMPUKIIAJ, 1HKEHEPHA CIIpaBa 1 TEXHOJIOT1S. )
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OWIHUMO OCHOBHUM MOKAa3HUK - <JIOCIHIAHHUIIBKA AISUTBHICTE» CTOCOBHO [0
HAIIOr0 BY3y 1 HaBITh OLIBII JETAJIbHO - CTOCOBHO MEXaHIKO-TEXHOJIOTIYHOTO
dakynpTeTy. PO3risHeMo HaWmeprivii i HaWTOJIOBHIMINN MOKAa3HUK - aKTHBHICTH 1
SAKICTh HAyKOBO-IOCIITHUIBKOT AISUTBHOCTI. B sKifich Mipi MOXHa TOBOPHUTH PO
KUIBKICTh OCTYIIHEHUX BHUKJIQ/IaduiB: MU Ma€EMO 3HAYHE YUCJIO KaHIUJATIB 1 JOKTOPIB
TeXH. HaykK, npodecopiB. Lle ckopimie Hamra MOTEeHIIfHA HAyKOBa €HEPTis, siKa He
3aBXKJM Ha TIOBHY MOTYXHICTh BUKOPUCTOBYETHCS. CIOAM K CIi BITHECTH KUIbKICTD
AUCcepTalliii 3axuIIeHUX 3a OCTaHHI 5 pOKiB. BaxIMBUM TakoX € TOKa3HUK
iHpopMarlii 3a 1HAEKCOM IUTYBaHHS 3 0a3W JaHUX Scopus, HaHOUIBIIOI B CBITI
610;TioMeTpUYHOI 0a3u JaHUX HAYKOBUX ITyOJIIKaIIii.

[laTeHTHa CTaTUCTHKA € OCHOBHMM TOKAa3HUKOM 1HHOBAIIMHOTO MOTEHIATY 1
OJIHUM 3 KJIIOYOBUX TOKA3HUKIB TEXHOJIOTIYHOIO PO3BUTKY KpaiH 1 PETrioHIB.
[lopiBHSAMBHUN aHaNi3 CTATUCTMYHUX JaHUX MPO TMATEHTHY AaKTUBHICTh KpaiH 1
TEPUTOPiIN CBITY BHUIIYCKA€ThCS BCECBITHROIO OpraHi3ali€l0 1HTEICKTyaJIbHOI
BiacHocTi (World Intellectual Property Organization) - criemianizoBaHOIO YCTaHOBOIO
Opranizariii O0'eqnanux Hairiit 3 nuTanb 1HTEIEKTYaIbHOI BJIACHOCTI.

Ak moka3ye CTAaTUCTHUKA, KpaiHW, SKI HalOuiblmie oQOpMUIM NATEHTIB Ha
BuHaxoau — 1e Kwuraif, CIIIA 1 SAnonis. Came 3BiATH HaOUIbIIE 1 €KCIIOPTYETHCS
HOBHUX TEXHOJIOTIH 1 peyel B yci 1HII KpaiHH.

Ha mamry mymKky i1 XapaKTepUCTHKH HAyKOBOI 1HXKEHEPHOI poOOTH BapTo
BBECTH IMOKA3HUK KUIBKOCTI aBTOPCHKMX NATEHTIB HAa BHUHAXOJW, B TOMY YHCII
BIIPOBAPKCHHX 1 THUX, 5Kl JAIOTh CKOHOMIYHUM €(EeKT.

Mu maeMo K BEIWYE3HUN TBOPYMK TOTEHIlAJ, TaK 1 BEJIMKI BIOMI Ham
oOMexxeHHsT Horo 3actocyBaHHs. [[ins peamizamii mpOoro MOTEHINANY 1 JIIKBigamii
00MeXeHb HeOOX1JHO BUKOHATH HACTYITHE:

- CTBOPUTU TEXHIYHY EKCIEPUMEHTAIbHO-BUPOOHHUY 0a3y miig peaiizaiii
HAYKOBUX PO3pOOOK BUCHHUX 1 CTY/ICHTIB;

- BUTOTOBJISITA JIOCHIJIHI 3pa3Kd TEXHIYHUX TMPUCTPOIB 1 BHUKOHYBATH
71a00paTOPHO-TIOJIBOBI AOCIIIPKEHHST,

- Ha MJCTaBl OTPUMAHUX JTaHUX BUTOTOBJIATH MAaKETHI 3pa3Kku 1 BUKOHYBATH X
BUPOOHWYY TIEPEBIPKY 3 TMOJANBIIOI TIEpenadeto JaHuX JJOCTIIKEHb 3aBOJAM-
BUPOOHHUKAM JJISI BIIPOBAKEHHS.

[{ro poOoTy MOTPIOHO MPOBOAUTH HAa KOHKYPCHIN OCHOBI, 3aJTy4alOuy Kpauux
MOJIOJIUX HAYKOBIIIB 3 Yyci€i KpaiHu. Bialip, cemnekilis TaJaHOBUTOI MOJIOAl -
HaWBaXJIMBINIA HaIla 3ajada. TUIBKKM TPU TAaKOMY METOJWYHOMY TiXOJ1 MO>KHA
MiIBUIIUTH €(hEeKTUBHICTh HAIIOT HAYKH, OTPUMATH PealibHi Iy)Ke MOTPIOH] HE TUTHKU
JUTSI PEUTHHTY, a 1 B TIEPIITY Yepry JJIsi EKOHOMIKH KpaiHU PE3yIbTaTH.

3 ormamy Ha cydacHi mpoOiiemMu (iHaHCYBaHHS POOIT, pEeaTbHUM IUIIXOM
peatizallii Takoro MpoeKkTy Moxe OyTH MPUETHAHHS 10 HAIIOTO YHIBEPCUTETY

HarnionansHOro HayKOBOTO LEHTPY «IHCTUTYT MexXaHi3allii Ta eaexTpudikarii
cinbepkoro rocrnoaapersay (HHL «IMECI ), sikuii Mae q0c1iiHO-BUPOOHHYY 0a3y i
3HAYHUN IHTENEKTyaIbHUM JOCB1/I HAYKOBUX CIIBPOOITHHKIB.
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Peanizaiiss Takoro MpOEKTy NPUPOJHO AAcTh OAHOYACHO MOXKIIUBICTh
30utbuTH eextuBHICTh poOoTH 1 HHIL «IMECI», OCKUIbKM MiICUIUTHCA HOTO
KaJpOBUU CKJIA].

Ha xondepentii «IloegnanHs HayKu, OCBITH, MPAKTUYHOTO BUPOOHHIITBA Ta
CIPaBEUIMBOTO TMPOJaXy sKiCHOI opraniyHoi mpoaykuii» (12.09.2019 p.) Oymno
nigkpecneHo: «KonexktuB [HCTUTYTy mparHe MakCHUMallbHO 1HTETPYBATHUCh Y CBOIi
TISTBHOCT1 13 BITYM3HSHUMH 3aBOJIAMH-BUPOOHUKAMH TEXHIKH, TEXHOJIOTTYHUMH
HayKoBO-AocHiAHUMU ycTaHoBamMu HAAH Ta BiTUi3HSHUMHU YHIBepcUTeTamMH. Mu
rMboKa TEpPeKOHaHi, M0 TIIbKK OO0'€IHABIIM 3YyCHUJUISI BUPOOHHUIITBA, HAYKH Ta
OCBITH, TIPHM BIATIOBITHOMY Jep>KaBHOMY JIOO1IOBaHHI, MOKHA Oy/i€ JOCSATTH YCIIXY Y
00poTHO1 3a BIAMOBIAHI CETMEHTH BITUM3HSHOTO Ta 3apyODKHUX PHUHKIB TEXHOJIOT1H
Ta TEXHIYHUX 3aC001B JJI arporpoMucioBoro Bupoouuirea (B.B. Agamuyk).

3pocTaHHsl SIKOCTI  HAYKOBO-JIOCHIIHUIIBKOI ~ JISJIBHOCTI HAa  MEXaHIKO-
TEXHOJIOTITYHOMY (DaKyJIbTeTl MiJHIME SKICTh BUKJIAJaHHS, TyMKY POOOTOJABIIIB 1
Kap'epHUI MOTEHIIIal, MPUBEPHE 1HO3EMHUX CTYACHTIB 1 BUKiIanadiB. Le 1 € migiiom
PEUTUHTY HAIIOTO YHIBEPCUTETY.

UDC 331.1: 378.091.39

BUSINESS GAMES OF OCCUPATIONAL SAFETY AND HEALTH AS
TOOL MODELING PROCESS OF FUTURE STUDENTS '"PROFESSIONAL
ACTIVITIES

Holopura S. M., T'opla V.
National University of Life and Environmental Sciences of Ukraine

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

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

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

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

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

It is noted that the acquired knowledge should ensure the acquisition of skills
for making informed decisions on the development of an accident plan, completing
the N-1 investigation act and the ability to independently solve occupational safety
Issues, activate students' creativity and enhance job security.
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UDC 331.1: 378.091.39

BUSINESS GAMES FOR LABOR SAFETY AS AN EFFECTIVE
INSTRUMENT FOR IMPROVING OCCUPATIONAL SAFETY
KNOWLEDGE

Holopura S. M., Kalynkovskyi V.
National University of Life and Environmental Sciences of Ukraine

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

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

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

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

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

Holopura S. M., Mukha 1.
National University of Life and Environmental Sciences of Ukraine

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

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

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

Taking into account global trends, Ukrainian higher education is consistently
switching to the use of "third generation” [2] higher education standards, based on the
development of a competent approach, as one of the new conceptual guidelines,
directions of development of educational content in Ukraine and developed countries.
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YK: 378.011.32-047.22:656

OHOBJIEHHSA 3MICTY NPO®ECIHHOI NIAIOTOBKH IH)KEHEPIB-
AI'PAPHUKIB, SAK IIEJAT'OI'TYHA ITPOBJIEMA

JAbomin O. A., KAaHAUIAT NeAATOTIYHUX HAYK
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu

AKTyaJIbHICTh 1 3HAYYIIICTh IOCTIHHOTO OHOBJICHHS 3MICTy MiATOTOBKH
BUCOKOKBaTi(pikoBaHUX (haxiBI[IB JOBOJATH YHMCICHHI HAyKOBI pOOOTH BI1JOMHX
BueHux: B. KpaeBcokoro, 1. Jlepuepa, M. CkatkiHna 3 TEOpETUYHUX OCHOB BiAOOpPY Ta
CTPYKTYpYBaHHS 3MICTy HaB4YaiabHOI iH(popmarlii; B. Cremenka, J[. TxopkeBCchKOTrO,
O. KobGepHuka 3 miaxoaiB 70 No0y10BH HABYAJIbHUX IJIAHIB Ta HABYAIBHHUX MPOTpamM
miarotoBku  ManOytHix  daxiBuiB; H.bateuko, I.benaepu, H. bptoxanonoi,
[.I'eoprieBcbkoro, B.Manbka, B.Jlyzana, JI. Opmancekoro, T. THx0HOBOI,
C. Tkauyka, A. lunu, C. furyka 3 npoeKkTyBaHHsS 3MICTy Npo(eciiftHOi MIArOTOBKH
daxiBIiB y 3akiaaax Buiioi ocsitu (3BO).

30Kpema, TOCHIIKYIOUU 3MICT AUCHUILIH [UKITY 1HPOPMALIMHUX TEXHOJIOT1I
T. TuxoHoBa 3a3Hauae, moE y BiTuu3HsIHUX 3BO icHye mnpobiiemMa CBOEYACHOTO
nepenpoduUItOBaHHS TUCUUILIIH 1 OHOBJIEHHS iX 3MICTY Y BIAIOBIJHOCTI A0 Cy4acHUX
BUMOT [2]. BueHa BusiBIIa TaKi HEIOMIKU 3MICTY JUCITUIUTIH, IO JTOCTIKYBaIUCh:

® 3araJbHOHAYKOBI  HaBYaJbHI  JUCIMIUIIHM  YacTO  MalOTh  Ha3BYy
«IHdopmaTuka» abo moxigH1 Bijg Li€i Ha3BH. Uepe3 HEBENMKY KUIbKICTh FOAMH TakKi
JUCUUIUIIHY, SK TMPaBUJIO TyOJIOIOTh MaTepiajl WIKUIBHOTO Kypcy 1H(OpMaTUKH:
OCHOBHI TOJOKEHHS TEOPETUYHOI 1 MPUKIAAHOI 1H(OOPMATUKH, THCTPYMEHTAJbHI
porpamHi 3aco0u 1 T.1. MeToarKa HaBYaHHs Ha TaKMX JUMCUUIUIIHAX NoOyA0BaHa 3a
3HAHHEBUH M1JIX0JI0M;

e MPUKIAJAHI HaBYaNbHI JUCHUIUIIHK (Ha3Ba «IHdopmamiiiHi TexHOIOTI» 1
MOXIiJIHI BiJ HEl) OCHOBY 3MICTy SIKMX CKJIaJal0Th 1HCTPYMEHTAJbHI MPOTpaMHi
3aco0u 3arajpHOTO 1 CIEIAIbHOTO MPU3HAUYCHHS. MeToInKa HaBYaHHS MPOBOIUTHCS
3a JISUIbHICHUM ITIIXOIOM.

Ha ocHOBI aHaymi3dy IUMX ABOX TUIIOBUX CTPYKTYPHHUX 3MICTOBUX aCIEKTIB,
BUYEHA I[IJIKOM CIPABEMJIMBO BIJIMIYA€, B MEPIIOMY BUMNAAKY HEIOLIIBHICTH TAaKOIO
nyOJIIOBaHHS MIKUIBHUX JUCIUIUIIH B3araji, a B JPYyroMy BUIAIKy — IIBUIKE
CTapiHHS HAOYTUX CTyJEHTaMU 3HaHb, YMIHb 1 HABUUOK [2].

[ligxonsuun 10 cydacHOi MpOoQeciiHOl MATOTOBKM BITUYMU3HSIHUX 1HXKEHEPIB
outbmr  TrmobanbHo, H. BproxanoBa craBuTh Ha Tepmuid TUIaH - QopMyBaHHS
HEOOX1IHUX KOMIIETEHTHOCTEeH MJisi peajizalii TakuX MOXJIMBOCTEH MaiOyTHIX
1H)KCHEPIB:

® IPOJIOBXKYBaTH OCBITY B OyAb-SKOMY HaBUYaJbHOMY 3aKJaJi KpaiH
€Bpocoro3y;

® HaJeKHUM YMHOM BHUKOHYBaTHM MpoQeciiiHl 3ajadli  JIsIbHOCTI  3a
CaMOCTIITHO 3HAMICHUM MiCIIeM TparieBiamTyBanas [1].
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BueHa 1ikoM cripaBeyIMBO 3ayBaXKY€, 110 B HAII YaC BXKE CTA€ HEJTOCTATHIM
HaJaHHS CTYJIEHTaM 3HaHb-IITaMITiB 1 OpMyBaHHS B HUX TUIIOBUX YMiHb. BuHuKIIa
noTpeda y popMyBaHHI yMiHb CAMOCTIHHO OTPUMYBATH Ta 3aCTOCOBYBATH METOMH 1
criocobu BUKOHAHHS po¢ecitHuX 3a/1a4 TISIbHOCTI.

B mepmry depry 1me CTOCYEThCS 1HXKEHEpPIB-arpapHUKIB, BMIHHS MpHIMATH
pIIICHHS 3 elIeMEHTaMH TBOPYOCTI SKUX BXKe cTae 00OB’SI3KOBOIO O3HAKOIO iXHBOI
npodeciiHol AisTbHOCTI. MU IIJIKOM MOAIAEMO CIYIIHI JYMKH BUSHHUX, 110 Cy4acHa
OocBiTa MalOyTHIX IHXXEHEpIB TOBMHHAa OyTH CIHOpsMOBaHa Ha (OpMyBaHHs
3IaTHOCTEN 10 pe3yJbTaTHBHOI MiSUILHOCTI B mpodeciiiHoMy cepenoBuiii. Tomy
nocrae mpoOjieMa OOIPYHTYBaHHA 1 KOHCTPYIOBaHHS 3MICTY  JAUCIHHUILIIH
npo¢eCIMHOTrO ITUKITY.
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TE3U, 1110 HAJIAIUIN T YAC KOHOEPEHIIIT

VIIK 631.2.47

YAOCKOHAJIEHHS BUCIBHOI'O AITAPATY JJIs1 BUCIBY JAPIBHOI'O
HACIHHA

I'naTiok T. M., cryaeHT Maricrparypu
Coaomko O. B., kaHauaaT TeXHIYHUX HAYK
Hayionanvruii ynisepcumem biopecypcis i npupoookopucmysauus Ykpainu

[[Iupoke pO3MOBCIOKEHHSI y BITYM3HSIHUN OOpPOOITOK TPYHTY HOBHUX, IIE
OUTBIII CyY4acHHX DPI3HOBUIIB PO3MIIIEHHS HACIHHSA MPU TIOCIBI, IO 3a0€3MeuyoTh
Oe3rnepediitHe 00poOJIeHHs, MOTpedye OOIPYHTYBAHHS, PO3POOKY 1 MOJaibliie
BJIOCKOHAJICHHSI arpOTEXHIYHUX BUMOT 10 MOCiBHUX MamiuH. CiBajka Ma€ BUCIBATH
HAClHHA KYKYpyJ3d, OCHOBHHMX OBOYEBHMX KYJbTYyp, LIYKpPOBOTO Oypsika Ta
COHSIIITHUKA, 13 3aJJaHUMHU XapaKTEPUCTUKOIO BUCIBY.

CiBasika TOBMHHA PIBHOMIPHO BHUCIBaTH HACIHHS MO YCIA TMOCIBHIM MJIONII.
BuciBHl amapaTu MarOTh BHCIBaTHM HACiHHS CTIMKO Ta pIBHOMIpHO. BiaxuiieHHs
CIUIBHOTO BHUCIBY BiJl BKa3aHOi HOpMH Mae OyTu He Oubiie +3 %. [Ipu oquHOUHOMY
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PO3MIIIICHH] HAciHHSA HEeoOXigHO OyTu He MeHmie Hik 80% Ha 3agaHUX BIJIpI3Kax.
Kinbkicte mpoOL1iB HE MOBUHHO NepeBHINyBatu 2%, a TMOIIKOJKEHHS HACIHHA —
0,5%.

KoHcTpykIiii HU3KH CiBaJIOK HE OCHAINECHI HACIHHEMPOBOJAMH, a IXHI BHUCIBHI
amapaTd MalTh HWKHE PO3TAllyBaHHs, IO MOJIMIIYE PIBHOMIPHICTH PO3MOICHHS
HACIHHS B PSAAKY. AJle Takl BUCIBHI arapaTy MpariooTh y 30H1 BEJIUKOI 3alUICHOCTI
MOBITPA 31 3017BIICHOI0 KOHIICHTPAIIIEI0 MUIONOAI0HOTO abpa3uBy, SIKUN MOTpAIUIse
HAa TIOBEPXHI TepTs AO3YBaJbHUX JUCKIB 1 YIHIUIbHIOBAIBHUX MPOKIAIOK.
[MunonoaiOH1 YacTKH, OCialoud Ha pPoOOYMX MOBEPXHIX KOMIPOK J03yBajJbHUX
JUCKIB, 3MEHIIYIOTh IXHIO MPOMYCKHY 3JaTHICTh, IO (OpPMye MOCTYNOBY BTpaTy
npaie3aTHOCTI BUCIBHOTO amapary. Bigomo, Mo A0 ckiaay MUy BXOASTH TBEP/Il
YaCTKM OKCHJIIB KPEMHII0 Ta ajlOMiHIIO, SKI CTalOTh NPUYUHOIO a0pa3WBHOIO
crpauoBaHHs fetaneid. Oco0aIMBO 1€ TOMITHO Ha YIIUIbHIOBAJILHUX MPOKIAIKAX, SIK1
BIJIOKPEMJIIOIOTh KaMepu IMHEBMOMEXAHIYHUX BHCIBHUX arapaTiB. Y HacCIHiJIOK
iXHBOTO CIIpalllOBaHHS 3MIHIOETHCS HE JIMILE CTYIIHb PO3PIIKEHHS MOBITPs, a i
€()EeKTUBHICTh MPUCMOKTYBAHHS HACIHUH KOMIpPKaMU O3yBaJIbHUX JHUCKIB. Y TaKOMY
pa3i KUIbKICTh TEXHOJIOTIYHO JIOMYCTUMHUX IPOIYCKIB BUCIBHUM amapaTtoM 3pOCTae,
110 BIIYYTHO 3HMKY€ OKA3HUKU HAJAIMHOCTI BUKOHAHHS TEXHOJOTTYHOTO MPOLIECY.

ColIHUKY CIBAJIKM MAalOTh HAIMPaBJIATH HACIHHS B YIIIJILHEHE JHO OOpO3HU, HA
OJIHY 1 Ty X 3aJjaHy MIMOHUHY 1 IPUTOPTATH iX 3BOJIOKEHUM IIAPOM IPYHTY.

HepiBHOMIpHICTh YKIJIaJICHHS HACIHHS BIJ 3aJaHOi TJUOWMHU 3aropTaHHS
NOBUHHO OyTu He Oinbiie sik +lcm. HasBHICT Ha BepXHbOMY Iapi TPYHTY HE
3aropHYTOr0 HACIHHS KaTErOPUYHO HE JI0IYCKAEThCA.

CnpoekToBaHa CiBaJika IOBHMHHA BIATIOBIaTH BHUMOTaM OXOpPOHH TIpalli Ta
npaBuiI TeXHIKU Oe3neku. KoHCTpyKIlis ciBajKy MOBHUHHA OyTH MIIHOIO, HAIIMHOIO 1
PEMOHTONPHUIATHOIO, OYyTH  OOJIAIITOBAHOKO  aBTOMATUYHOIO  CHUTHAJI3AIllEr0
KOHTPOJIIO TI0 BUCIBY 3€pHUH, IMIBUAKO 3a0€3MeUyBaTH 3MIHY 3 pOOOUYOTO MOJOKEHHS
B TPAHCIIOPTHE 1 HaBMAKH, TAKOXK CIBaJIKa Ma€ OyTH HEMETATIOEMHOIO.

BuciBHI anapaTy NMOBHHHI CTBOpIOBATH Oe3nepeOiiHU 1 PIBHOMIPHUI MOTIK
HacClHHs, 3a0e3rnedyBaTd CTAaOUIBHMIM BHCIB HACiHHS BCTAHOBJIEHOI arpOHOMOM
HOPMHM, HE3aJIeKHO BiJ] HIBUIKOCTI MAIIMHHO-TPAKTOPHOTO arperary, HalmoBHEHOCTI
OyHKepa, CXWJIiB, BiOpaliii HACIHHEBOrO SIIMKa MPU 3MIMIEHHI 1O TOJ0, HE
MOIIKO/I)KYBAaTU HACIHHA. TakoXk ciBaJika Mae OyTM MAaKCUMaJbHO YHIBEPCAIbHOIO,
IpOCTOIO B Oy/I0B1 Ta MaTu HaJiliHe, IBUAKE Ta 3pyYHE PETyJIIOBaHHS HOPM BUCIBY.

Bimomo, mio cepiifHi BHCIBHI amapaT¥d HE B TOBHIM Mipi 3aJ0BOJIBHSIOTH
Cy4yacHI arpoTeXHIYHI BUMOTM — He 3a0e3MeuyloTh JOCTaTHbOI TOYHOCTI
OJTHO3EPHOBOTO [JI03yBaHHS HACIHHS MPOCAHUX KYJIbTYp, Yepe3 I10 BHHUKAE
MOJBIHE 3aXOIJICHHS HACIHMH ab0o0 TPOIMYCKHU. OCOOJMBO, HA TMIABUIICHUX
IIBUJIKOCTSIX. Otxe, OOTpyHTYBaHHS KOHCTPYKIIIT Ta napameTpiB
MTHEBMOMEXaHIYHOTO BUCIBHOTO arapara Jijisi 3a0e3MeueHHs OJHO3EPHOBOTO BUCIBY
HACIHHS MPOCAMHUX KYJIbTYP € aKTyaJbHUM IMUTAHHSIM Y CUIbCHKOIOCIIOAAPCHKOMY
BUPOOHUIITBI.

BuciBHI anmapaTv MOBHHHI CTBOPIOBATH PIBHOMIpPHMI Ta Oe3nepepBHUN MOTIK
HACiHHs, 3a0e3nevyyBaTH CTIMKMI BUCIB HACIHHS BCTAHOBJIEHOT HOPMHM, HE3aJIEXKHO
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BiJl MIBUIKOCTI PyXy CIBaJIKH, CTYIEHS HANlOBHEHHS OyHKepa, YXWJiB, KOJHMBaHb
HACIHHEBOTO AIIMKA NP TEPEMillleHH] MO MOJII0, HEe TpPaBMyBaTH HAaCiHHA. Takox
BOHM TOBHUHHI OyTH yHIBEpCAJTIbHUMH, MPOCTHUMH 3a Oy/IOBOIO Ta MaTH HaJiiiHE 1
3py4YHe PETyIIOBaHHS HOPM BHCIBY.

YIOCKOHAJIEHHS, $IKE TMPOMOHYETHCSA, MHEBMAaTUYHOTO BHCIBHOTO amapary
(puc.) MOXe 3HAaWTH CBO€ MPHU3HAYECHHA B ClBaJKaxX, MPU3HAYEHUX JJIsI BUCIBY
npiOHOTO HACIHHSL.

SHTONNL AN RS

Puc. HacigueBinOuBauy.

KOHCTpYKTHBHOIO OCOONMBICTIO amapaTry € Te, IO CKUJa4 3aiiBUX HACIHHS
BUKOHAHUI y BHUIUIAl JIBYXIIEPOBOi MPYKUHU 3 PETYNIOBAIBHUM MPUCTPOEM Ha
BEPXHbOMY TEpE, 10 J03BOJISIE 3MIHIOBATH KPUBU3HY HIKHBOTO Mepa.

[THeBMaTHUUHMII BHCIBalOUMU amapaT Mpalioe HACTyMHUM 4YHHOM. HaciHHs
HAJXOMATh 3 OyHKEpa B HACIHHEBY KaMepy, /e BOHU 3aXOIUIIOIOTHCSA B 00€pTaIbHUM
pyXx Bopymuikoro. [Ipu oGepTaHHi BUCIBHOTO AMCKA, HACIHHSA ITiJ1 T1€H0 PO3PIIKEHHSI,
CTBOPEHOI'0 Y BaKyyMHIH Kamepi, IPUCMOKTYIOTbCSI O OTBOPIB 1 MOTPAILISIOTH B
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30HY Al CKMJlaya 3aliBUX HACIHHSA, JI€ IJIABHO 3MIIYIOTHCS 30BHIIIHBOIO IIOBEPXHEIO
HIDKHBOTO TIEpa 13 30HU All pO3PLIKEHHS B KO)KHOMY OTBOpI. B pe3yjbTaTl LIbOTO
3aiiB1 HACIHHS BIIPUBAIOTHCA BiJ MPUCMOKTYIOThCS OTBOplB 1 MOBEPTAIOTHCS Ha3ald B
HAcCiHHEBY kamepy. Pemrra mpucMokTaHi 0 OTBOpPY 6 HaciHHS TPAHCHOPTYIOTHCS B
HIOKHIO YaCTHHY BHCIBHOTO amapary, J€ BiJOKPEMIIIOIOTHCS BiJ BHCIBHOTO JMCKa 1
3aKJIaJal0ThCS B OOPO3HY.

[Ipu BHCIBI HaciHHA PI3HOTO PO3MIPY HEOOXIIHO MPABUIBHO PETYIIOBATU
CKMJa4 3aiBuX HaciHHA. J[ns BuUCIBY [ApIOHOTO HACIHHS, HEOOXITHO BaXUIb
PETYJIIOBAIIBHOTO MEXaHi3My MOBEPHYTU MPOTHU FOJUHHUKOBOI cTpuIku. [lpu npomy
3aJIHS1 YaCTHHA CKUJa4ya OIyCTUTHCS BHU3, a IEPEAHS MITHIMEThCS BIOPY.

JI1s1 BUCIBY KPYITHOTO HACIHHS HEOOX1THO BaXKUJIb PETYJIIOBAIBHOTO MEXaHI13MY
HOBEPHYTH 3a TOJMHHUKOBOIO CTpuikoro. [lpm npomMy 3agHs yacTMHa CKUAada
HiAHIMETbCS Bropy, a MepenHs OmyCTUTbcs BHU3. I100 BCTaHOBUTH HEpeHIO
YaCTUHY HI)KHBOTO I€pa B ONTHUMAJIbHE IO BIAHOUIEHHIO J0 KOJa MPUCMOKTYETHCS
OTBOPIB MOJIOKEHHS, HEOOX1THO MIIHSTH ii BrOpy, JUIsl YOTO CJIiJ BATBUHTUTU TBUHT
3 p13b00BOI BTYJIKH.

VY BCiX BHUMAJKax HACTPOWKHU ONTHUMAIBHUM IOJIO)KEHHSAM TEPEIHbOT YaCTUHU
HIOKHBOTO TIepa MJIACTHMHU CKHJada CIijJ BBRXATHU Take, MPU SKOMY MPUCMOKTAIINCS
70 OTBOpIB HACIHHS IJIaBHO 1 0€3 yJapHO BXOJASATh B 3ITKHEHHS 3 IIOYAaTKOM
30BHIIIHBOI HAJITHAPUYHOT TOBEPXHI HUKHBOTO TIEpA.

Y JIK 631.362.23-049.6

OPTAHIBAIIA TEXHIYHOI'O OBCJOYI'OBYBAHHSA I PEMOHTY
KOPMOJAPOBAPOK

HoBuubkuii A. B., KaHAUIAT TEXHIYHUX HAYK
Bucrpuii O.M.
Cucryaenko O. I'., ctyneHT Maricrparypu
Jemsinenko O. M., cTyaeHT Maricrparypu
Hayionanvruii ynisepcumem biopecypcis i npupoookopucmysanus Ykpainu

be3BiAMOBHICTh 1 JOBrOBIYHICTH KOPMOIIOIPIOOHIOIOUNX MAIIIUH 3aJIeKUTh HE
JUIIE BiJl KOHCTPYKTUBHO-TEXHOJIOTIYHUX TMapamMeTpiB iX €JeMEeHTIB, a W BIA
OPUNHATOI CUCTEMH Ta NEPIOJUYHOCTI MPOBEAEHHS TEXHIYHOrO OOCIYroBYBaHHS 1
pemonty [1, 2]. lllogo TexHiuHOrO 0OCIYrOBYBaHHS, TO JJIsS MAIIWH 1 OOJaJHAHHS
TBapUHHUIIBKUX (PepM mepenadaveHo nudepeHIiioBaHuil miaxiJg Mpu BCTAHOBIICHHI
MEePIOIUYHOCTI MPOBEACHHS Ta TPYAOMICTKOCTI pobit mo TO nis pi3HUX BHUIIB
MaIITiH.

HaiiGinpmr  mepcnekTuBHUM  JUisi  (PEepMCBHKOTO  OOJIaIHAHHS  BBAXKaIOTh
arperaTHUN METOJ] PEMOHTY, KU mepeadavae 3aMiHy HEpOOOTO3JaTHUX arperaTiB
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Ta CKJaJaJbHUX OJHUHMIIL Ha HOBI ab0 X BIAPEMOHTOBaHI, 13 OOMIHHOTO (OHY.
Benuka pizHOMaHITHICT KOPMOIPHUTOTYBIBHUX MAallWH MpUBENa JO0 HEOOX1AHOCTI
KOHKPETHOTO PO3TIISITY KOXXHOTO BHUAY IIMX MAIIWH 1, pa3oM 3 TUM, MOXJIHMBOCTI
BUKOPHUCTAHHA YHI1(IKOBAaHUX TEXHOJOTIH PEMOHTY iX TUIIOBUX JETaJICH.

OnHi€l0 3 yMOB HaAIfHOrO, Ha MPOTA3l POKY, BUKOPHCTAHHSA TEXHIKH Ta
miATpUMaHHs 11 B poOOTO3MAaTHOMY CTaHI € HEOOXiNHICTh JOTPUMAaHHS BUMOT
TEXHOJIOT1l PEMOHTY Ta TEXHIYHOTO OOCIIyrOBYBaHHS, 3a0€3MEUYECHHS BUYACHOTO Ta
KBaJT1(PiKOBAHOTO X MPOBEICHHS.

Tak, nns KOPMONMPUTOTYBaJIbHUX MAIIMH MPOBOJATH IIOJEHHE TEXHIYHE
oOcnyroByBaHHs, TexHIYHI oOcmyroByBanHs Nel Tta Ne2 Ta  TexHiuHe
oOcnyroByBaHHs npu 30epiranHi. [lepioguunicts npoBenenns TO-1 — ogun pa3 Ha
micsaib (120 roaun ), 18a pasu Ha pik (720 roaun).

[Ipy mpoBeneHHI MIOACHHOTO TexXHIYHOro o6cmyroByBanHs (1I[TO)
NEPeBIPSAIOTh CTaH Ta KPIIUIGHHS pPoOOOYMX OpraHiB, 3amo0DKHUX MPHUCTPOIB,
MEXaH13MiB 3aBaHTAKCHHSI Ta BUBAHTAKCHHS, IPOBOJIIB 3a3E€MJICHHSI.

TO-1 nmpoBoasATh Ha PoOOYOMY MICII BHUKOPUCTAHHS KOPMOIPUTOTYBaIbHOI
MalllMH{, BUKOPUCTOBYIOUM MEPECYBHI 3acCOOM IarHOCTUKH, OOCIYrOBYBAaHHS Ta
peMonTy. Ilpu TexniunoMy oOcimyroByBanHi Ne 1 BukoHyroTh omepauii I[TO, a
TaKOX: OIS Pi3bOOBUX 3’€/IHAHb; MAIEHHS MAIMHU 3TiAHO CXeMU; poOOTH O
3aTOYYBaHHIO HOXIB, MEPECTAHOBII ab0 3aMiHI MOJIOTKIB; PErYJIIOBAHHS HATATIB
BTYJIKOBO-POJIMKOBUX JIAHLIIOTIB 1 KIIMHOBUX MAaciB; OLIHKY CTaHy PELIIT 1 JIEK; CTaH
JieTajel 3aBaHTaXyBaJIbHUX T4 BUBAHTAXKYBAJbHUX MEXaHI3MIB.

TO-2 Bxmouae Bci omepamii ILITO ta TO-1, poGotu 3 mepeBipku CTaHy
€JICKTPOJIBUTYHA Ta 3a3€MJICHHS, MEPEBIPKY CTaHY MIAMIUIHUKIB 3 1X MPOMUBKOIO 1
MaITCHHSIM.

YcyHeHHST BIIMOB Ta BIJIHOBJIEHHS TPAIE3AaTHOCTI JAPOOAPOK PI3HUX
KOHCTPYKIIiH, 5IKl € ChOTO/IHI Ha 030pOEHH] TOCTIOAAPCTB Ta arpoMiANPUEMCTB MOKHA
PO3MIIIHYTH B HACTYNHIA TMOCHIIOBHOCTI. B mporeci ekcmiyararii  apo6apok
IHTEHCUBHO 3HOIIYIOTHCS: POTOP 13 MOJIOTKAMHU, MiAIMIMITHUKYU, CUTA 1 JICKHU, [ITHEKHU.
JUiss peMOHTy Ta 3aMiHM OKpEeMHMX YacTHH JApoOapky po3ouparotb. JlocBig
eKCIuTyatallii aJpo0apoK MoKa3zye, 10 HaWOuIblla KIIbKICTh BIAMOB MpHUIIAJa€ HA
NoApiOHIOBAILHUN POTOP 13 MOJIOTKAMH, SKi CHpalbOBYEThCS HaAWOUIbIE B
MOPIBHSAHHI 13 1HIMMM By3naMu. [lpu copaitoBaHHi TrpaHi MOJIOTKIB A0 OCl, iX
noBeptatoTh Ha 180°. {0 omeparito MOXHa MOBTOPUTH 3 pa3u, BUKOPUCTOBYIOUH,
TaKHUM YUHOM, BCl YOTHUPH T'paHi MOJIOTKA, HE MOPYIITYIOYH 3PIBHOBAKEHICTH POTOpA.
Ane mnpu 1BOMY, CIiJ OCOONMBY YyBary 3BEpHYTH Ha 3pIBHOBaXKEHICTb
noapiOHIOBaNbHOTO potopa. [Ipu 3amidi abo mepecTaHoBIIl CIPaIbOBAHUX MOJIOTKIB
porop OanmaHCyrOTh. [l LbOrO MakeTH MOJOTKIB, HIO 3HAXOASATHCS HA OJHOMY
CTEpKHI 3BaXYyIOTh. /[Ba HaiOUIbII ONMM3BKMX MO Maci HAOOPW BCTAHOBIIOIOTH Ha
JiaMeTpaIbHO TPOTUJICKHUX HECYYMX OCSIX poTopa JIpoOapKd B OJHIN IUIOIIMHI.
Pi3Huns MiX Macor MakeTiB, BCTAHOBJICHUX Ha MPOTHWICKHUX OCAX HE TMOBHUHHA
nepesuinyBatu 10 r.

JIucky 1 Hecydl OCl IPHU BEJIMKOMY 3HOLIYBaHHI, SIKE MOJISIrae y 30UIbIIECHHI
OTBOpPIB B JMCKaX, 3MEHIIECHHI TOBIIMHU JHWCKIB, CIPAIfOBaHHI OCEM B MICIIIX
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BCTAHOBJICHHSI MOJIOTKIB, MIJJIATAI0Th 3aMiH1. 3HOIIIEHI 110 TOBIIKHI OC1 MOXYTh OYTH
BIJTHOBJICHI HAIUIAaBKOIO 3 TMOJAJIBIIOID MEXaHIYHOI Ta TEPMIYHOIO OOPOOKOIO.
TBepaicTe 30BHINIHBOT TOBEpXHI oci moBuHHA OyTH 40-45 HRC.

[HIIMMU BaXKJIMBUMH €JI€MEHTaMU MOAPIOHIOBATIFHOI KAMEPH € pelieTa 1 JeKu.
[Tpu 36inb1IeHH] AiameTpy oTBOpY Ha 0,3 MM, peliera 3aMiHSIOTh 00 MepeBepTaloTh
IHIIIOI0O  CTOPOHOI0. Y  BHUNAAKy NOPOOMBAHHS  pEHIT, iX BiJHOBIIOIOTH
MPUKIJICTTYBAaHHSAM a00 MPUBAPIOBAHHSAM JATOK.

Jlexa BurotoBneHi i3 waByHy CY 18. PoboTo3maTHICTh J€K BU3HAYAETHCS
BucoTO0 pu(diB. Jleku 3aMiHIOIOTH HpH  crpaioBadHl pudiB g0 1,8-3 MM (B
3QJIEKHOCTI BiJl BUMOI IIOJAO0 MOJIYJISI MOMENy ToApiOHeHoro mnpoaykrty). I[lpwu
OJIHOCTOPOHHBOMY CIpAIfOBaHHI pPHU(}IB, €Ky MEPECTABIAIOT, HE3HOIICHOIO
ctopoHoro. Ha mpaktuili, mpoOuTi 1geka MOXYTh OyTH BIJIHOBIICHI ILISXOM
NPUBAPIOBAHHSIM OKPEMO BHUIOTOBJIEHHMX 1 TMIiJITHAHUX BCTAaBOK, 3 HACTYITHUMU
CJIFOCAPHUMU pOOOTaMH.

BcranoBneno, 1mo OCHOBHMMHU JAedeKTaMH Bajla POTOpa € CIpalOBaHHSA
MOCaJ0YHUX MICI[b M1 MiAMUIHUKY, B My(TYy, CIIpalfOBaHHS IIIMOHOYHOI KAHABKH.
CrpairpoBaHy YacTHHY Baja BIJHOBIIOIOTH €IIEKTPOKOHTAKTHUM TPUBAPIOBAHHSAM
METaJIeBO1 CTPIUKM 13 HACTYIMHHUM HUTI(PYBAHHAM a00 K HAIUIABJIICHHSM B CEPEIOBUIII
Byriekucioro rasy. llInoHo4Hy KaHaBKYy BiIHOBJIIOIOTH HAIUIABKOIO a00 X ILISXOM
MeXaHI4YHOi 00poOKM miag peMOHTHHM po3mip. Ilicns ckimagaHHa 1MoApIOHIOBAIBHUIMA
pOTOp CTaTHMYHO 1 AMHAMIYHO OamaHcyroTh. [lomyctumuili nucOanaHC MNOBHHEH
cranosuty 1,65-10% H-m (165 r-cm).

[Ilogo pi3ambHOTO amapaty KOpMOAPOOapoK, TO HOXI 1 NPOTUPI3aIbHI
TUTACTHHYU BUOPAKOBYIOTH MPU HASBHOCTI TPIIIMH, CKOJIIB Ta 3HAYHOMY 3HOIITYBaHHI.
ToBmmHa pi3aabHOT KPOMKH JUIsl HOKIB HE TOBUHHA nepeBuiryBatd 0,3 MM, a KyT
3aTOYyBaHHS HOXIB MOBUHEH OyTH B Mexax 22-24°. Jlyis npoTupizaibHUX TUIACTUH
KyT 3aTOYyBaHHS MOBUHEH cTaHOBUTH 60-75°. Ilicnmsa 30upanHs pixyuuit 6apaban
CTaTUYHO OayaHcyroTh. Jlyis 3piBHOBaKyBaHHS Ha OOJTH KpIIJIEHHS OOJNTIB
BCTAHOBJIIOIOTH JI0JIaTKOB1 TIpokiaaku. Jlomyctumuii aucbanaHc pixkydoro 6apadbana
noBuHeH cTanoBuTu 5-102 H-M (500 r-cm).

[Ticnms peMOHTY pErylIOIOTh MEXaHI3MH Ta MPOBOASATh MAIICHHS MAalluHU.
OOxkatKy ApoOapku MPOBOASTH HA XOJOCTOMY XOJy, IPU HOpPMaJbHUX 00epTax Ha
npoTs3i 30 XB. Ta miJ HaBaHTAXKEHHSIM — 2 rof. /[pobapka moBUHHA mpairoBaTH 6€3
BiOpaIlii 1 IryMiB.

Jlnst migTpuMaHHST poOOTO3JaTHOCTI KOPMOJAPOOApOK Ha TPOTA31 BCHOTO
CTPOKY eKCIUTyaTallii, a ¢ B CepeAHbOMY /-8 POKiB, JOIJIBHO MaTH 4-6 KOMIIJICKTIB
HalMEHIN HAAIHHUX AeTanei [2].

[Ipote, 3aBoM - BUPOOHUKH KOPMOTIOAPIOHIOBAY1B MOCTABIISIOTH JIUIIE TUIBKU
OJIMH - JIBA KOMIUIEKTH MOJIOTKIB, JACK, penriT. IHIm HalMeHIn HaAiiHI JeTall Ta Ti,
0 IIBUAKO 3HONIYIOTHCS B MPOIIECI eKCIUTyaTallli, B3araii He BXOISITh B KOMIUICKT
3aMacHUX 4YacTUH. B pe3ynbTari MbOro ToCromapcTBa MOBHHHI a00 X mMepeadacHo
CIUCYBaTH Il MamIMHU, a00 X MOCTIMHO KOHTPOJIOBATH MOTpedy B AedILMUTHHUX
BYy3JIax 1 JETajsX JJIsl KOPMOJAPOOapoK.
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OmHuM 13 NUISIXIB MABUINEHHS eKCIUTyaTalliiHol HaAIHHOCTI MallliH, 17 Yac
YCYHEHHsI BIMOB, € 3aMiHa HEPOOOTO3/IaTHUX €JIEMEHTIB HOBUMHU, 3amacHUMHU. Lleit
croci® 1€ Ha3WBAaIOTh PE3CPBYBAHHAM  3aMmimieHHsM. Jlig  3abe3neueHHs
eKCIUTyaTalliiHol HaAiMHOCTI QepMepchbkux MammH B poboTi  [1, 2] mpoBeaeHo
OOTpYyHTYBaHHSI ONTHUMAJbHUX 00 €MiB OOMIHHOTO (JOHIY arperaTiB Ha CTaHIIISIX
TEXHIYHOTO 0OCITyTrOBYBaHHSI.

Crncok mitepatypu

1. Hosumpkumii A. B., Kapabunsom C. C., JIyOokiBcekuii P. B., 'acumo B. B.
AHaJ3 MeToJiB 3a0e3nedeHHs pOoOOTO3JAaTHOCTI KOPMOMOAPIOHIOIYMX MaIllHH.
30ipuuk HaykoBux mpais HAY. Kugi. 2004. Bun. 134. C. 34-38.

2. Kamsbyc I'. JI., MomuceeB A. A. MHccrnemoBaHue 3SKCILTyaTalldOHPOM
HaZEKHOCTH KPOOMIIOK KopMmMoOB. HccienoBaHwe M KOHCTPYHPOBAaHWE MAIMH U
obopymoBaHus IS s)KUBOTHOBOCTBA. KuiB. Ypoxkait 1987. 164 c.

3. Homumpkuit A. B., ®ypxano O. C., Sfpemenko O. O. Amnam3
niiiManbHOTO OOJaAHAHHS PEMOHTHHUX MIANPUEMCTB. 30IpHUK Te3 JOMOBiJIEH
[II MixxnapoaHoi HaykoBO-TexHIUHOI KoH(pepeHIii «KpamapoBceki yntanss (17-18
mororo 2016  poky). HamionaneHuii ~ yHiBepcuTeT  OlopecypciB 1
npupoaokopuctyBanHs Ykpainu. Kuis. 2016. C. 34-35.

YK 621.311.23-048.35
AHAJII3 YMOB POBOTH I BIIMOBH 3EPHOBUX JKHUBAPOK

bannuii O. O., KAHAUTAT TEXHIYHUX HAYK
Paeus A. B., cTyaeHT MaricTparypu
Hayionanvruil ynisepcumem biopecypcis i npupoookopucmysauus Ykpainu

B nmanuii yac mnpoOnema 3abe3leyeHHsT HaAIMHOCTI 3€pHO30MPATBLHOT
CLITbCBKOTOCIIOIAPCHKOI TEXHIKM HaOyBae OCOOJMBOrO 3HaueHHsS. Bcuiaki mpocToi
Yyepe3 TUX Y IHIIKX BIIMOB 3HAYHO BIUIMBAIOTH HA MPOJIOBXKEHHS CTPOKIB 30MpaHHs,
10 B CBOIO Yepry MPU3BOIUTH J0 BTPAT 3€pHA 1 3HUKEHHS BPOKAMHOCTI.

Katku 3epHO30MpabHUX MallWH IPaloTh BAXJIMBY POJIb B 30MpaHHI BPOXKAIO
3epHOBUX KyJIbTyp. Bim edexTuBHOCTI 1 HamIMHOCTI iX eKCIuTyaTallli 3aJIeKUTh
Mpare3aTHICTh BCi€i 3epHO30MpaibHOT MamHN. EnemMeHTH kaTku Oe3mnocepeaHbo
NEePIIMMU KOHTaKTYIOTh 3 XJ100CTOI0, BU3HAYAIOUHM 1 (POPMYIOUM MOTOKH MacH IJis
00poOKH i1 MOATBIIMMH MEXaHI3MaMHU.

JKuuBapka 3epHO30MpanbHOI MAIIMHU SIBJISE€ CKIQAHUN arperar, 1o
CKJIaJIa€ThCA 3 JEKIIBKOX MEXaHI3MiB, po0OTa SKHUX CHHXPOHI30BaHA MiX 00010, a
Bcsi JKHHMBapka 3a paxyHOK pPEryJIIOBaHHs 1 HAaCTPOMKHM aJanToBaHa JO pealbHUX
YMOB €KCIUTyaTallli, BA3HAYEHUX BPOXKANUHICTIO 3€pPHOBUX, iX CTYIIEHEM JI03pPIBAHHS 1
CTaHOM Ha MOMEHT 30upaHHs. OCHOBHUMH €JIEMEHTaMU KATKU € MOTOBUIIO, PIXKYUUA
amapar, TpaHCIOpTEp 1 MPHUBIJI BCIX NEPEPAXOBAHUX MEXAHI3MIB.
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AHaJli3 TIPUYUH BIJIMOB arperariB 3epHO30MpPAJIbHOI TEXHIKHM IIOKa3ye, IO
OCHOBHAa YacTKa BIAMOB (pHC.) BHUKJIMKAaHA BUXOJOM 3 Jaay xkatok 1o 40%
(HemoCKOHAJICTh MeXaHi3My TpuBoay). Lli BigMOBM Haifuactime 0OyMOBIIEHI
MOMAaJaHHsIM CTOPOHHIX MPEAMETIB, HAMOTYBaHHSIM XJiOHOi MacH 1 T.J., a TaKOX
MOB'SI3aHI 3 HEJOCKOHAIICTIO KOHCTPYKIIM 1 SKICTIO BHUTOTOBJICHHS €JIEMEHTIB
T1IpOTIPUBO.Y.

B mporeci ekcrmyaraiiii 1 BUIpoOyBaHb 3epHO30MPATbHOI TEXHIKHA BHUSBICHO
BEJIMKY KUIBKICTh 11 BIIMOB, MOB'SI3aHUX 3 BUXOAOM 3 JaJy MEXaHIYHUX MPHUBOIB
*aTok. KoedilieHT roTOBHOCTI CUIBCHhKOTOCIIOAPCHhKOT TEXHIKH, B JAHOMY BUMAKY,
He nepeBunrye 0,61, a HampairoBaHHs Ha BIAMOBY — 1,14 rogwHu, 110 BUKJIHUKAE
TpHUBAJII il MPOCTO.

O7KuuBapka
OMoJioTapka
B Mex.nepenaui

OT'inponpuBix

B /IBuryn

Puc. Jliarpama po3mnonily BIAMOB 3a OCHOBHMMH arperariB i cHcCTeMam
3epHO30MpPATFHUX KOMOAKHIB.

[Ipoctoi 3epHO30MpANTEHOT TEXHIKM 4Yepe3 YCYHEHHsI BIJIMOB 3alie’KaTh BIJ
KOHCTPYKTUBHUX OCOOJIMBOCTEM MAalllMHM, OpPraHi3alii peMOHTHUX poOIT (HasBHOCTI
Ta PO3MIIICHHS 3am4acTuH 1 T.1. JloCHiIKeHHs moKa3aliu, 0 IPUPOIHI BTPATH 3€pHA
gepes3 MpoCToi B 3B'A3KY 3 BIIMOBaMHU MO3KHA MiApaxyBaTH 3a TaKO (GOPMYIIOIO:

2
=—b 8, * S 1+i , (1)
2W -q, T

ne b — Temm ocumaHHs - YacTKa BpOXkKar0, OOCHUIIAETHCS 3a OHY 100Y;

do — BpOXKalHICTh HA TOYATKy 30UpaHHs, 11 / 1a;

S — moma noumiB, 3 AKMX KOMOaiH MOBUHEH Npubpatu xiiOHy macy 3a 4ac,
KOJIU BXKE ¥/Ie OCUTIaHHS 3€pHa, Ta;

W — roauHHa poyKTUBHICTH KOMOaiiHa, Ta;

Jo — YMCIIO TOJUH OCHOBHOI po00TH KoMOaliHa 3a 3MiHy (7100y) 3a BiICYTHOCTI
B1JIMOB;

t — cepeHs TPUBAJIICTH MPOCTOIO0 KOMOaitHa IIPH BIJIMOBI, TOJ;

T — HampalroBaHHS Ha BIIMOBY, TOJI.
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3 mpeACTaBICHOTO PIBHSHHS CHiA, IO IS 3HMKEHHS BTpaT, IEPII 3a BCE,
HEOOX1THO 3MEHIIMTH YUCJIO BIJMOB, IO MPHU3BEJE 10 30UIBIICHHS HaIpaltoBaHHS
Ha BigMoOBY T. JlaHi mpo BiIMOBH 1 BUTpaTax 4acy Ha iX YCYHEHHs IMpEACTaBICHI B
TaOIHII.

Tabnuis
AHaJi3 BIIMOB JKaTOK
Yac
XapakTtep BIIMOBU IPOCTOIO, [Tpuunna
XB.

[Tomomka nmpoMeHst MOTOBHIIA 27 HamortyBanns xmio6HOT
Macu

CkpydyBaHHS JIAHITIOTa TIPUBOTY 63 HamoTtyBanHs X11i0HOT

MOTOBHJIA Macu

[TonoMka sonaTi MOTOBHIIA 30 [TonagaHHs CTOPOHHIX
MIPEMETIB

[ToioMKa €KCIEHTPUKOBOTO MEXaHI3My 37 HamotyBanHs xs110HO01

MOTOBHJIA Macu

Burun nansiieBoro 6pyca 15 [TomasanHs CTOPOHHIX
MIPEMETIB

[Tonomka manplist pi>Xky4oro amnapary 32 [TonamanHst CTOPOHHIX
MIPEMETIB

[TomoMKka cerMeHTIB HOXa 45 [TonagaHHst CTOPOHHIX
MIPEMETIB

OOpuB I'ITH HOKA PIXKYUOTO0 anapara 15 [TonaganHst CTOPOHHIX
MPEAMETIB

[TomoMka HOXka pIKy4Oro arnapara 42 3abuBaHHs XJ11IOHOIO
Macom0

ITosroMKa CIIMHKH HOXa 30 ITomamanHs: CTOPOHHIX
MIPEMETIB

[Tonomka MpOTUPIKYUUMH TIIIACTUH 20 [TonmaganHs CTOPOHHIX

najbliB MIPEMETIB

AHai3 IpyUYMUH BIIMOB KaTOK (Ta0J1.) MoKa3ye, 0 IpH eKCIUTyaTallii )KaTok 3
MEXaHIYHUM MPOBOJIOM CIIOCTEPITaIrcCs YacTi panToBi BiIMOBH (TIOJIOMKA CETMEHTIB,
MajbIliB, HOXKIB PIKYYOTro amapary, JOomarei, MPOMEHIB MOTOBHUJIA Yepe3 MOMaaHHs
B JKaTKy CTOPOHHIX MPEIMETIB), siKi ckianatoth 10 80 % Bij 3arajbHOi KUIBKOCTI.
Yac Ha yCYHEHHS ITUX BIIMOB 3HAYHO TMEPEBUIILYE YaC YCYHEHHS MOCTYMOBHUX BiJIMOB
BHACIIIJIOK TPUPOHOTO 3HOCY 1 CTAaHOBUTH 70 70%.

OcHOBHA YacTKa 4Yacy BiJHOBJICHHS MpaI€3aTHOCTI >KaTOK JTOBOJUTHCS Ha
Bi/IMOBH MOTOBWJIA, PDKYdYOro amapary i TpuBoay. Tomy IS TiIBHUIICHHS
TEXHIYHOTO PIBHA 3E€pHO30MPAIIBHOI TEXHIKM HEOOXiMHO, 3 OJHOro OOKY,
BJIOCKOHAJICHHS TIPUBOAY J>KaTKu (HAmpUKIAJ, 3aCTOCYBaHHS Ha KomOaiftHax i
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eHeprosacid rigpood'emHoro BBII ab6o 6e3mnocepennpo TiapodikoBaHa MPUBOILY
caMoi JKaTKM), a 3 I1HIIOr0, BJOCKOHAJICHHS HHU3BKO- 1 CEPeIHbOOOOPOTHUX
THIPOMOTOPOB ISl TPUBOAY AKTUBHHX POOOYMX OpPraHiB CLIHCHKOTOCTOAAPCHKOI
TEeXHIKH.

[HTeHCHBHE 1 MHUPOKE BIPOBAKEHHS CHJIOBUX T1IPONPHUBOJIIB B CAMUX PI3HUX
ramys3six CUIbCHKOTOCIIOAAPChKOTO MAIIMHOOYAYyBaHHS 3MYIIY€ BECTH MOTJIMOJIEHI
JOCTI/DKEHHS, TIOB'SI3aHI 3 3 OBEPIICHCTBOBAHIEM 3aCTOCOBYBAaHUX T1IPaBIIYHUX
MaIIIVH, iX BY3JIiB 1 €JIEMEHTIB.

3 omsigy Ha  BEIMKI  OOCSTM  BUKOPUCTaHHS  TiIPpOMAIIMH B
CLIIBCBKOTOCIIOIAPCHKOMY BUPOOHHUIITBI (HAIIPUKJIIAJ, HA TOMATO30MpasibHI KOMOakiHi
TAKU-18 BctanoBiaeHo 13 TUAPOMOTOPOB), HABITh HE3HAYHE 3O0UIBIICHHS iX
0€3B1IMOBHOCTI 1 JOBrOBIYHOCTI 3a0e3meuye 3HaYHUW EKOHOMIYHUM e(eKT, SIK B
cdepl BUpOOHMIITBA 32 PAXyHOK 3HMIKEHHSI BUTpAT 3allaCHUX YaCTHH, Tak 1 B cepi
eKCIUTyaTalii Bl CKOPOYEHHsI IMPOCTOIB CUIBCBKOIOCHONAPChKOI TEXHIKM Ta 3a
paxyHOK 3MEHIIEHHS BUTpAT Ha TEXHIYHE OOCIIyTOBYBaHHS 1 PEMOHT.

YK 681.518.54:62-222

AHAJII3 KOHCTPYKII TA XAPAKTEPHUX BIIMOB JIETAJIEN
TAPOLUJITH/IPIB

HoBuubkmnii A. B., KaHAUTAT TEXHIYHUX HAYK
Buctpuii O. M.
Kpacnoscbkuii O. I1., ctyaeHT Mmaricrparypu
Hayionanvruil ynisepcumem biopecypcis i npupoookopucmysanus Ykpainu

B T1paBIIYHUX cucTeMax BITYU3HSIHOIL Ta 3aKOpPJOHHOI1
CUIBCHKOTOCTIOAAPChKOT  TEXHIKA IIMPOKOTO 3aCTOCYBAaHHA 3HAWIUIM  CHJIOBI
riApaBIIyHl UATIHAPUA. B rigpaBaiyHUX MpUBOAAX MAIIWH 3aCTOCOBYIOTHCS CHUJIOBI
UWTIHAPA ~ OJHOCTOPOHHBOTO Ta  JBOXCTOPOHHBOTO  pyxy. [igpoumninapu
OJTHOCTOPOHHBOTO PYXY XapaKTEepU3YIOThCS MOXJIMBICTIO TEpPEeNaBaTH 3yCHILIA
TUJIBKM B OJHOMY HAaINpsMKY, 3BOPOTHIM PyX 3I1MCHIOETHCS 32 JOMOMOIOI CHIIU
TSDKIHHS MITHATOTO POO0OYOTro OopraHy MamuHU. ['1IponuIiHIApy ABOXCTOPOHHBOI il
nepealTh 3yCHILIS B IBOX HANpsMKax — IPU BUTATyBaHHI a00 K BTATYBAaHHI IITOKA.

HaiiGinpiie mommupeHHss B TIAPOMPHUBOAAX TPAKTOPIB, SIKI BUPOOISIIOTHCS B
VYkpaini Ta kpaiHax OJM3BKOTO 3apyODKOKs, 3HAWILIIM TOPIIHEBI TiAPONUIIHAPU
asoxcroponnpoi mii C (C44/30, C75/30, C90/30, C100/40). I'igpoummiaapu cepii C
aHAJIOTIYHI 3a KOHCTPYKTHMBHOIO (DOpMOIO, ane BIAPI3HAIOTHCS PO3MIPOM TiJib3,
MOpIIHIB, MMTOKIB. OCOOMMBICTIO KOHCTPYKIN TIAPOIMIIHAPIB MPEACTABICHOTO
kmacy C € BIACYTHICTB B IITOKOBOMY Ta TMOPIIHEBOMY BY3JIaX 3MIHHHMX
HaANPaBJISIOYUX KiJIellb.
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HopmyBanbHUM MOKa3HUKOM HaaiiHOCTI TiapommwmHapiB cepii C € 90%
pecypc, skuii ctaHoBUTh 900 MOTO-rojA. MpH BHUKOPUCTAHHI iX TipOcUCTEMax
TpakTopiB [2]. JlocmiukeHHSIME BCTAaHOBJICHO, IO IPH CKCIUTyaTallii B TpaKTOpax
rigpormtiaapis 3 80%-M raMma pecypcom, 1o ix pecype cranoButbh 6000 MmoTo-roI.,
a 11e BKa3ye Ha Te, 1110 iX JIOBIOBIYHICTh B YMOBAaX €KCIUTyaTallil € B 2,5 pa3u HUKUOIO
3aJIeKJIapOBaHOI 3aBOIOM-BUPOOHHUKOM.

[MapomwtiHApY A Yac eKCIUTyaTarii 3HaXOAAThCS 11T BILTMBOM PANTOBHUX Ta
MOCTYMOBHUX BiAMOB. J[0 pamToBHX BIAHOCATHCS BIIMOBU TiAPOLMIIHAPIB, SKi
BUHHUKIN dYepe3 JedexkTh Ha poOOUMX IIOBEPXHAX JeTajeH, SKi CHpshKeHl 3
€JIE€MEHTaMH YIIIJIbHEeHb. J[0 MOCTYMOBUX BITHOCSATHCS BIIMOBH, SIKI TOB’s3aHI 31
3HOCOM pOOOYMX MOBEPXOHb JeTaneil. 3IrHyTICTh IITOKAa TIAPOUMIIIHApPA MOXHA
BIIHECTH $K JIO PaNTOBHX, TaK 1 JI0 TMOCTYIOBHUX, Paxyloud iX pe3yJbTaToM
BTOMJICHOCTI. [IpU4YMHOI0 BUHUKHEHHS 3ITHYTOCTI MPHU PANTOBUX BIIMOBAX MOJKHA
BBAKATU HECIO/IBAHE TMIABUIICHHS HAaBaHTAXEHHS, SIKE BHUHUKAE 3a PaXyHOK
MOPYIICHHS YMOB €KCIUTyaTailii Ta MEpeBUIIEHHS JOMYCTUMHUX HaBaHTaXCHb Ha
poOoumii opras.

Ha HaniiiHIiCTh TOpOUMIIIHAPIB B OLIBIIINA MIpl BIMBAIOTh Takl (aKTOpH SIK:
TEMIIepaTypa, HABAHTAKEHHS, IIBHJAKICTh IEPEMIIIEHH poOOYMX JAeTalield Ta
MPUCYTHICTH BIOpalliif, 3HOC Ta pyHHYBaHHS KOHTAKTHUX MOBEPXHEBUX IIAPIB.

JlocniKEHHSIMUA BCTAHOBIIEHO, 110 OU3bKO 5...17 % BIAMOB TiIpO HaBICHUX
CUCTEM HOBHUX TpakTOpiB TsaroBoro kimacy 1,4 1 3,0 moB’s3aHO 3 BIIMOBOIO
rigpouwniaapiB [1], 3 skux 42...45% BumaakiB oOyMOBJICHI HECHPABHOCTSIMH
€JICMEHTIB YIIUIbHEHb, 45...52% BiaMOB mTOKOBOTrO By37a, 40% - mopiiHeBoro.

PiBenp HamIHOCTI TIAPOMIIHAPIB BH3HAYAETHCH  EKCIUTyaTa[iiHUMH
peXuMaMy HaBaHTaXeHHs. HaBaHTaXyBaJbHUI PEXUM BU3HAYAETHCS BEITUYHHOIO
TUCKY B T1JIPOCUCTEMI Ta XapaKTepOM MOTr0 3MIiHH, YUCJIOM ITUKIIIB Ta 4acOM poOOTHU
miJi TUCKOM TIPU BUKOHAHHI TPAaKTOPOM PI3HUX omepamil. Pexum pobotu
TAPOCUCTEMHU BBAXKAIOThH TSHKKUM MPHU TEMITepaTypi pobouoi piauau Buiie 65...70°C
ta Hrokue 20°C [3].

3 pe3ynabTariB 0arathoX JOCHIIKEHb, SAKI MpeacTaBieHi B pobortax [3, 5],
TOBOPUTKCS, 110 3HAYHA KUIBKICTh a0pa3MBHUX MOUIKO/PKEHB IITOKIB 3HAXOIATHCS B
BEPXHIM YaCTHUHI TOBEPXHI, Ji€ IITOK COpUAMae HAWOUIbIII HABAHTAKEHHS 3
MTOBEPXHEIO MEPETHHOT KPUIITKH.

He3Bakaroun Ha TIOCWICHY YyBary 10 BKa3aHOTO IIMTAaHHSA, B HAYKOBii
JiTeparypl 1€ HEIOCTaTHbO €IUHMX MIAXOIB JO0 aHalizy Ta 3a0e3nedeHHs
Ipane3aaTHOCTI CUIIOBUX T1IPOIUIIHIPIB.

Cnucok nitepatypu

1.Ya6an C. TI. Pa3paboTka TEXHOJOTMM BOCCTAHOBJICHHUS IITOKOB
TUAPOIMIIHHIPOB CEIIbCKOXO3SIMCTBEHHBIX MAITUH 3JICKTPUYECKUM XPOMHUPOBAHUEM:
aBroped. Jluc. kanmn.texs. Hayk. C. I'. Yaban. Kummnes, 1984. 16 c.

2.Tankuna E. B OOecreuenue  paGoOTOCIIOCOOHOCTH  ITOKOBUX
VIUIOTHUTEIBHBIX y3JI0B TPU PEMOHTE TUIPOUMIUHIAPOB MYTEeM TMPUMEHECHUS
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pallioHAJILHOTO CIOoco0a BOCCTAHOBJICHUS INITOKA: AWC. KaHI. TexH. Hayk. 05.20.03.
I'pankuna Enena Bnagumuposna. Jlenunrpan, 1989. 158 c.

3. MatBeer A. C. BmusHME pPEXKHMOB JKCIUTyaTalldd Ha 3HOC arperaToB
HaBECHBIX TMIPABIMYECKUX CHCTEM TPAKTOPOB. TpakTopsl U cenbxo3mMamuHbl. 1971.
Ne 2. C. 10-12.

4. Kapabunsomr C. C., HoBumkuit A. B., Pyxwuno 3. B. HepyiiniBai
BUIPOOYBaHHS JeTajell CilbchbKorocmomapchkux MammH. XapkiB, Bicamk XHTYCT,
Bun. 133, 2013. C. 262-266.

5. HoBunibkuit A. B., Menbauk B. 1., JIyruna C. A. Oco6aMBOCTI KOHCTPYKIIIi
Ta eKCIUTyaTallliHOI HAIIMHOCTI TiAponuiiHapiB. 30. te3., nomn., XIV MixHap. HayK.
KoH(. «OO0yXiBChKI UuTaHH:Y, 29 6epe3ns 2019 poky. Kuis, HYBill Ykpainu, 2019.
C. 104.

VJIK 656.025.2:631.1
AHAJII3 TEXHIYHUX MOKJIUBOCTEN ATPO®IPMU 3JIATOIA»

JAbomin O. A., KAaHAWAAT NEeJATOTiYHUX HAYK
Kopuak IO. B., cryaenT 6akajiaBparypu
Hayionanvnuii ynieepcumem diopecypcis i npupoookopucmyeanus Yxpainu

['eorpadiune  po3ramryBaHHS  CUIbCBKOTOCHOJAPCHKOTO  MIAMPHUEMCTBA
«3naroga» CHpusie HAJIArOJKEHHIO TOCTAYaJbHUIIBKUX 3B S3KIB HA TEpUTOPIi
VYkpainn Ta mosza ii mexxamu. OCHOBHa 4YacTHHA IMIJMPUEMCTBA PO3TAIIOBAHA Y
Kopcynb-1lleBuenkiBcrkomMy Ta JKamkiBcbkomy paiioHax Yepkacbkoi 00acTi.

[To Tepuropii Kopcynb-1lleBueHKIBChKOTO pailoHy MTPOXOJUTH aBTOJ0pOTa
HauioHanbHOro 3HadeHHss KuiB — 3nam'saka (H-01). ¥V cxigniii 4yactuHi MmicTa
Kopcynb-1lleBueHKIBChKHI MPOXOAUTH 3alli3HUYHA JiHisA DacTiB — [[BITKOBO — iMeHI
Tapaca llleBuenka.

JKamkiBChKHl pailoH po3TalioBaHUM y MIBHIYHO-3ax1H1M yacTuH1 YepkachKkoi
obOnacti. Ha miBHOYI 1 MiBHIYHOMY 3axojl BiH Mexye 13 CTaBUIIEHCHKUM Ta
TetiiBcbkuM  paiionamu KuiBcbkoi oOjacti; Ha cxomi — 3 JIMCAHCHKUM,
MaHBKIBCHKUM Ta Ha TIBIEHHOMY CXOAl — 3 MOHACTHPUIIAHCHKUM pallOHaMH
Yepkacbkoi 00acTi.

[3 miBHOYI Ha MIBACHH TEPUTOPIIO PAOHY MepeTuHae aBToMaricTpaib CaHKT —
[TerepOypr — Oneca. Bincranp Big paitiieHTpy 10 M. Uepkacu MOCEHHOI0 TOPOTOr0 —
190 km; no Kuea — 142 xM. Micto JKamikiB 3B’si3aHe 13 BY3JI0BOIO CTaHIIIEIO
Kozsarur IliBmenHo-3axigHoi 3ami3HuIl, H0 skoi 77 kM. Y paioHi mitote 50
CUTBCHKOTOCTIONAPCHKUX MIAMPUEMCTB, 26 (DepMepPCHKIX TOCTIOAAPCTB.

Ha cporomHimHiii jeHp HaWOLIBII TICHI BUPOOHMYI B3aEMOBIIHOCUHHU
HiAnpueMCTBO Mae 3 arpodipMoro «KopcyHb»,0CKUIBKM TOCTada€e 3€pHO Ha il
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eneBaTop,a Takok 3 TaidbHIBCHKUM LyKpoBuM 3aBojoM TOB «Ilanma»,Kopcyns-
[IIeB4eHKIBCHKOTO palioHy.

SAx BimOMO, BHCOKOSKICHA HOBITHSA TEXHIKA € 3alOpyKO e(EeKTUBHOTO
30upanHs Bpoxaio. Arpodipma «3maroga» 3a CKJIaJ0OM MalIMHHO-TPAKTOPHOTO
MmapKy BIAMOBiIa€ BHMOTaM TPaHCHOPTHO-TEXHOJOTIYHOTO Tmporecy. TexHika
MIIITPUEMCTBA TTOCTIHO JTOTIOBHIOETHCS T4 OHOBITFOETHCS.

['onoBHMIT MAaITMHHO-TPAHCIIOPTHUN MapK arpodipMu 3HAXOAUTHCS Y MICTI
Kamkis (puc. 1).

Puc. 1. MammuHHO-TpaHCIIOPTHHIN MTapk arpodipmu «3maroiay.

OcHoBHa peMoHTHa 0Oaza A® «3maroga» 3HAXOIUTHCS HA TEPUTOPIi
[lenaepiBcbkoi Gutii (puc. 2).

Puc. 2. PemontHa 6a3a arpodipmu «3marona.
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3 MpoBEAEHOr0 aHalli3y MOXXHA 3pOOUTH BUCHOBOK, 1110 arpodipma JI0CTaTHHO
3a0e3neyeHa HEOOXIIHOI0 CYYacCHOI CLIBCHKOTOCIOJAPCHKOI0 TEXHIKOI IS
BIIPOBAKEHHS OUTBII €PEeKTUBHUX TEXHOJOTIH A 30MpalbHO-TPAHCIIOPTHUX POOIT,
30KpeMa MiJ Yac TEXHOJOTIYHMX TEepeBE3eHb BPOXKAI0 KyKypya3u Ha 3epHo. Bci
ciyx0u arpodipmMu po3MilieHi KOMIAKTHO 1 OCHAIIEHI Cy4acCHUM OOJaaHAHHAM IS
HiATPUMKH POOOTO 3JATHOCTI CLIBCHKOTOCIIOAAPCHKOT TEXHIKH Yy HAJIC)KHOMY CTaHI.

YK 656.025.2:631.1

OCOBJIMBOCTI TEXHOJIOTTYHUX ITEPEBE3EHDb BAHTA’KIB
Y CIZIbCBKOMY I'OCIHOJAPCTBI

JAbomin O. A., KaHAUAAT NEAATOTIYHUX HAYK
Kouenaba IO. B., cryaenT 0akajaBparypu
Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmysanus Ykpainu

VY CcUIbCBKOMY TOCHOJApPCTBI BaXJIMBY POJb BIAITPalOTh MEXaHIYHI 3aco0u
BUPOOHMIITBA — TPAKTOPH, aBTOMOOUII, Ta 1HUI poOodYi 1 CHIOBI MamuHU. g
3MIACHEHHS! TPOIECY BHUPOOHUIITBA KOXXHE CUIBCHKOTOCHOIAPCHKE MiAMPUEMCTBO
MOBUHHO MaTW HEOOXIJHY KIJbKICTh BIANOBIIHUX 3aco0iB BHUPOOHMIITBA, 1
Hacamriepea MexaHiyHuX. J[Jig BU3HAYEeHHS MOTpPeOM B OKPEMHX BHUIAX TEXHIKU
HEOOX1JTHO po3paxyBaTH OOCSAT BIAMOBITHUX POOIT 3a pIK 1 3HATU HOPMATUBHUN
piuHUi BUPOOITOK OAHI€ET MamHU. L1 po3paxyHku 3/11HCHIOIOTHCS IO TOCTIONAPCTBY
B LIIJIOMY.

ExonomiuHa e(heKTHBHICTh 3aJICKUTh TaKOX BIJ OpraHizallii TpaHCIOPTHOT
TUSTBHOCTI, 11 mporpecuBHUX (opM. Bix crioco6iB TpaHCTOPTYBaHHS 3HAYHOO MipOIO
3QJIEAKUTH SAKICTh NPOAYKIIIi, 110 JOCTABIIAETHCS CIIOKNUBAYEBI.

TpancnopTHi BuTpaTu cTaHoBiATh 20-30 % BiJ yciX BUTpAT Ha BUPOOHULITBO
CLITbCBKOTOCTIOIAPCHKOT MPOAYKIi. Y CUIBCHKOTOCMOAAPChKUX MIAMPUEMCTBAX Ha
BaHTa)XHO-PO3BaHTAXYBallbHI POOOTH Ta TIEPEBE3CHHsS BaHTAXIB BUTpadaeTbcs 35-
40 % Bcix HapTOMPOAYKTIB, SKI CIHOKHBAIOTHRCA B TOCHOJApPCTBaX. Tomy
palrioHaTbHe BUKOPHCTAHHS TPAHCIOPTHHUX 3acO0IB € BaXXJIMBUM HAMPSIMKOM
I IBUIIICHHS €(PEKTUBHOCTI BUPOOHUIITBA.

BukopuctanHs TpaHCIOpPTY B  CLIBCBKOMY TOCIOJAApCTBI  Mae  CBOl
0COOJIMBOCTI; BEJIMYMHA, PI3HOMAaHITHICTh BaHTaXIB; HEPIBHOMIPHICTh
BAaHTaXXOTIEPEBE3CHb TMPOTATOM POKY, TOTaHl JOPOXHI yMOBH, 3aJeXKHICTh BiJl
MOTaHUX YMOB, L0 3MEHIIY€ TPOAYKTUBHICTh TPAHCIIOPTHUX 3aCO0IB.

Jlo TpancnopTHUX 3aco0iB, $KI BUKOPHUCTOBYIOTHCS JJIS TI€PEBE3CHHS
CUTbCHKOTOCTIOIAPCHKUX BAaHTAXKIB, CTABJISATHCS OCOOIMBI BUMOTH:

> no-Trepuie, 1€ NepeBe3eHHs y BIANOBIAHI arpOTEXHIYH1 CTPOKH.

> no-Apyre, TPAHCHOPTHI  3aco0M  MawTh  BiANOBiAATH  (Pi3uKO-
MEXaHIYHUMH Ta I1HIIMM BJACTUBOCTSIM BAHTAXIB, OCKUIBKM B CLIBCHKOMY
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rocrofgapctBi Outbmiicte BaHTaxiB III 1 IV kmaciB, ki 3a0e3nedyioTh IOBHE
BUKOPHUCTAHHS BaHTAXOM1HOMHOCTI aBTOMOO1JIIB.

EdexTuBHICTh TpaHCHOPTHUX 3acO0IB Ha MEPEBE3CHHS PI3HUX BaHTAXIB 1 Ha
pi3HYy BiICTaHb HEOJHAKOBO. TOMYy Ba)KJIMBE 3HAUCHHS Ma€ palliOHAJIbHE MOEIHAHHSA
PI3HUX BH[IB TPAHCIOPTY SIKE€ B MEPIIY YEPry 3aJIeKHUTh BiJl MPABUILHOTO BUOOPY
TEXHOJIOTIl  BHYTPIrOCIIOAAPCHKUX  MepeBe3eHb. (OcoOIMBO  II€  CTOCYETHCS
TEXHOJIOTIYHUX MEePEBE3€Hb CUTLCHKOTOCMOIAPCHKUX BAHTAXIB 3 TOJIIB.

YK 656.025.2:631.1

XAPAKTEPUCTUKA CEJIMIIA MICBKOI'O TUITY JUMEP KHiBChKOI
OBJIACTI IK TPAHCIIOPTHOI'O BY3JIA

JAbomin O. A., KAaHAWAAT NEJATOTiIYHUX HAYK
Xapa A. P., ctyaeHT 0akajiappatrypu
Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmyseanus Ykpainu

Cenumie micbkoro tumy Jlumep Mae CiTKy OPOKHBOTO MOKPHUTTS, SIKa Ha
2019 pik cknmagamack 3 23 OQUHUITE MIIAXIB 3arayibHOIO Tometo 170 tuc M2, a came:
3 ac¢anbTo0eTOHHUM NOKpUTTSIM — 110 THC M?, 13 1EOCHEBUM TMOKPUTTIM —
10 tuc M2, 13 ieMentoobetroHnHuM — 40 Tuc M2, rpyntoBuM — 10 THC M2

Cranom Ha 2019 pik ¥OpOTSKHICTE BYIMYHO-NUIIXOBOT Mepexxi CMT
ctaHoBwia 27,72 kM, B TOMy 4ucii 16,75 KM 3 TBEpJIUM MOKPUTTSAM, 3 HUX BYJIUII Ta
JIOPOTH MICIIEBOTO 3HAYCHHS CTAaHOBMIIM 11,72 KM.

OOcCiyroByBaHHsI ~ JIOpIr  3AIMCHIOETBCA  MIANPUEMCTBAMH  KOMYHAJIbHOI
BJIACHOCTI MiCTa.

KanitanbHuii peMOHT Ta OYyIIBHMLTBO AOPIT MPOBOAUTHCA MIANPUEMCTBAMHU
nepxaBHOi Ta mpuBaTHOI BiacHocTi. B mepiom 2012-2018 pokie B CMT gisuna
nporpaMa peKOHCTPYKIIIi 1 OyAIBHHUIITBA JOPIT Ta MOHTAXKY BYJTUYHOTO OCBITJICHHS.

Cranom Ha 2019 pik B MicTi nepeBe3eHHS MAaCAXHUPIB 3AIHCHIOIOTH 2 IOPUANYH1
ocobou — TOB «/lumepcrke ATII» Ta TOB «ABTo Jlaiiny.

ABTOOYCHI MapumipyTH 3a0e3MeuyloTh TPAHCIOPTHE crHoidydeHHa Jumep —
KwuiB, a Takox 3 celamMu Ta CeJIMIIAMU PaloHY.

Jlie BHYTPINIHBOMICHKHI MapIIpyT.

MaricTpanbHi BYJIHUII Ta JOPOTH 3arajbHOJCPKABHOTO 3HAYEHHS CKIIA/IAl0Th
7 KM, MaricTpaibHI BYJIUIIl Ta JOPOTH PAHOHHOTO 3HAYEHHS 5 KM.

Haii6mmkunMu MicTaMu 3 pO3BUHYTOIO TIPOMHUCIIOBICTIO Ta 1HOPACTPYKTYPOIO
€ Bumropon i IBankiB. Kpim Toro uepe3 /lumep nmpoxonuth €auHuii apronuiax P02
KuiB — OBpyu (puc.l) sxuii 3’equye KuiB 3 nienrpamu 30uu Yoprnoomnbebkoi AEC
(HopuoOuib 1 [Tpumn’sTs).

["'070BHI MyHKTH TSHKIHHS TPAHCIOPTY 3YMOBJIEHI OJIU3BKICTIO PO3TAIlyBaHHS
BUIIE NEPESIIYEHUX MICT.
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Puc. 1. Aprouusix P 02 (BuaiieHO YepBOHUM).

AHanizyroun mpoBeleHy Hamu  xapaktepuctuky CMT  Jlumep sk
TPAHCIIOPTHOTO BY3Ja HAMPOIIYETHCS BHUCHOBOK, IO TPOOJEMHY AUISTHKY TOPOTH
ciia mykatu B Mexxax CMT B 30H1 ipoxoiKkeHHs aBTonusixy P02.
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CEKLIA: «OXOPOHA ITPALI TA IHJ)KEHEPIA
CEPEJIOBUIIIA»

VJIK 351.78
AHAJII3 JUHAMIKYA BUPOBHUYOT'O TPABMATH3MY B AIIK

Boiinasosu4 O. B., KaHAUAAT TEXHIYHUX HAYK, JOLEHT
booxo B. @., cryneHT maricrparypu
Hoaimyk B. A., cTyaeHT MaricTpaTypu
Hayionanvnuii ynieepcumem diopecypcis i npupoookopucmyeanus Yxpainu

Ha piBeHb BHPOOHMYOrOo TpaBMAaTU3My B JEp)KaBl, OKpPEMHUX Tally3ax 1
MIAraly3dX EKOHOMIKM Ta Ha MIJIPUEMCTBAX BIUIMBAaE OaraTo pi3HOMaHITHUX
YUHHUKIB BHPOOHUYOTO JOBKULISA. 3axXOAW [JIsi 3amo0iraHHs TpaBMaTU3My Ha
BUPOOHMIITBI Mae Oa3yBaThCsd Ha aHam3l IUX YUHHUKIB, $KI 3yMOBIIOIOTH
TpaBMyBaHHS MpAIIBHUKIB, Ta Ha pe3yibTaTaXx NPOTHO3YBaHHS TEHJEHLIA 00
3MIHM CTaTUCTUYHUX Ta IHIIMX TIOKa3HUKIB BUPOOHMYOrO TpaBMATHU3MY.
[IpodinakTuka BHUPOOHMYOTO TpaBMATU3My MOKJIMBAa 32 YMOBHU JIOCKIIUIUBOIO
aHaI3y MPUYHH, IO MPU3BOASTH JO CTBOPEHHS aBapiiHUX CUTyaIlll Ta HEIIaCHUX
BHUIIAJIKIB.

Tomy akTyanpbHUM JJIE OXOPOHH Tpalll B arpapHii raiy3i € cucTeMaTh3ailis
HAWOUIBIII TMOMIMPEHUX MOPYIICHh HOPMATHUBIB OE3MEKH Mpaill Ha MEXaHi130BaHUX
BUPOOHUYUX TIPOIIECaX Y CUIBCHBKOMY TOCIOAApCTBI HAa OCHOBI aHaIi3y YacOBHX
TPEH/IIB a0COJIIOTHUX TMOKA3HUKIB BUPOOHUYOrO TpaBMATU3MY, IMOOYJOBAaHUX 3a
CTaTUCTUYHUMU JaHUMU. Y JaH1i poOOTi TOCIIKEHO CTATUCTUUHY 1H(pOopMaIlito, 110
XapakTepu3ye  TOKAa3HUKA  BUPOOHMUOTO  TpaBMaTM3My B  YKpaiHi Ta
arponpomucioBomy komiuiekci (AIIK), y3aranbHeHO pe3ynabTaTH aHamizy IS
BCTAHOBJICHHSI OCHOBHHUX IPUYUH TpaBMaTu3zMmy B AlIK.

CratucTuyHuil MeTOJ, KU OyJOo 3aCTOCOBAHO ISl aHaji3y B JlaHid poOoTi,
0a3yeThbCsl Ha aHai31 HAKOTIMYEHOTO Ha MIIPUEMCTBI a00 y raiy3l 3a NeBHUMN Mepioj
(HampuKkIaa AEKIIbKa POKIB) CTAaTUCTUYHOTO Martepiaay Mpo PiBEHb BHUPOOHHYOTO
TpaBMatu3My. JlaHi i Takoro aHaiizy OepyTh 3 akTiB po3ciiayBanns ¢popmu H-1 Ta
31 3BiTiB hopmu 7-THB. CTAaTUCTHYHHMN METOJ JO3BOJISIE€ BC1 HEIIACHI BUITAJKH Ta iX
MPUYMHKA 3TPYIYBAaTH 3TAHO 3 BIKOM, Mpodeci€ro, CTaKeM pPOOOTH MOTEPIUINX,
9acoM, MICIIEM, TUIIOM HENIaCHUX BHMAJKIB, XapaKTEpPOM OTPUMAHHUX TPABM, BUIOM
obnmagHanHs. lleii meTom MO3BOJISE BCTAHOBUTH HAWOIIBIN MOIMIMPEHI MPUYWHU
TpaBMaTu3My JJii OKPEMHX IMIANPUEMCTB YW 3arajioM [Uisl Taily3i, BHUSBUTH
HeOe3meuHl MicIls, po3poOUTH 1 BOPOBAJAUTH HEOOXIJIHI OpraHi3aliiHO-TeXHIYHI
3aX0AM JIJIs 3a100IraHHs] BUPOOHUYOMY TPaBMaTU3MY.
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3MmiHa KOe(ILIEHTIB YacTOTH, BAXXKOCTI 1 BTpAT MPOTITOM psiay MEpioJiiB
XapaKTepu3ye JMHAMIKY BUPOOHUYOTO TpaBMAaTU3My Ta €(DEKTHUBHICTh 3aXO1B 11010
3arnobiranHs BUpoOOHHMYOro TpaBMatu3My. Ha puc. 1 mnpeacraBieHo mgiarpamy
94acOBOTO TpeHAY KoedillieHTa BAXKKOCTI BUPOOHUYOTO TPAaBMATHU3MY.
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3aCTOCYBaHHS JUIsl BUSIBJICHHS TEHACHINNA 3MiHH

Koe(Qili€HTa BaXXKOCTI BUPOOHUYOTO TpaBMATU3My TOJIHOMY 4-TO CTyHeHs 1
JHIAHOT 3aJIEKHOCTI HE XapaKTEpHU3Ye€TbCs BUCOKUM CTYNEHEM JIOCTOBIPHOCTI. 3
MIpOaHaIi30BaHOTO MAacCHBY JaHUX SIBHO BHUIIAJla€ 3HAUYCHHS KOe(DIIi€eHTa Ba)KKOCTI
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BUpOOHUYOro TpaBMatusMy st 2011 p. Ta y MeHmnii mipi — 2014 p., mo MoxHa
MOSICHUTH Y JESAKIHA Mipl CTATUCTUYHUMU MMOXHUOKaMH.

byno 3’scoBaHo, 1m0 y BIZHOCHOMY BHUMIpi JIHINHI YacoBi TpeHIH, SKi
XapaKTepU3yI0Th AMHAMIKY KIJIBKOCTI MOTEPHUIMX HA BHUPOOHUIITBI, 3aCBIAYYIOTH
3017IbIICHHS Bary BUIAJIKIB TPAaBMAaTU3MY 13 CMEPTEIbHUMU HACHIIKaMH. SIK BUIHO 3
pHC. 2 BIAHOCHA YaCcTKa CMEPTEIbHUX BUIAJKIB IIOp1YHO 3pocTae Ha 0,44 %.

VIK 351.78

3AXOIU JJIA 3AITIOBI'AHHSA BUBYXAM I ITOKEKAM
HA 3EPHO3BEPIT'AJIBHUX ITTAITPUEMCTBAX

Boiinanosuu O. B., kKaHAMAAT TeXHIYHUX HAYK, JOLECHT
Ymancekuid M. O., cTyeHT MaricTpaTypu
Hepersitbko B. P., cryneHT maricrparypu
Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmyseanus Ykpainu

TexHoJ0r14H1 IIPOLIECU Ha 3epHO30epiraIbHUX H1JIPUEMCTBAX
CYHPOBOJIKYIOTHCSI HAKONMMUYEHHS MIKIJUIMBOCTEH y BUPOOHUYUX MPUMIIICHHAX —
Ha/UTMIIKOBUX TEIUIa 1 BOJIOTH, ra3iB 1 3epHOBOro nuiay. OCHOBHOIO 3arpo30r0 Ha
eJIeBaToOpax € BUCOKA BUOYXO- 1 MOKEKOHEOe3eKa MPUMIIIIEeHb, B SIKUX 30€piraeTbes,
COXHE 1 MEepPEeMIIIY€EThCSI 3€pHO, MPUUYMHAMHU YOT0 € HEOPraHi30BaHE HAIAXOJKEHHS
MUy OPTaHIYHUX CMAJUMUX PEUYOBUH 1 BUHUKHEHHS MOXKEXO0- 1 BUOYXOHEOe3MeyHUX
MUJIONOBITPpAHUX cyMimied. Kigbka pe3oHaHCHUX aBapiid, 3yMOBJIEHUX BHOYXOM
MUJIOTIOBITPSHUX CyMIIIEe CTanocs Ha 3€pHO30epIraibHUX MIANPUEMCTBAX YKpaiHU
3a OCTaHHI POKH.

Tomy axkTyadbHUM € JOCHIIPKEHHS HeOe3mek 1 IIKIAJUMBOCTeH Ha
TEXHOJIOTIYHUX  TPOIIecax 3€pHO30EpITAIbHUX  MIANPUEMCTB Ta  BUSBJICHHS
MOTCHIIITHUX ~ TIOKEKOHEOE3MEeYHNX JDKepen y  BUPOOHUYUX — TPHUMIMICHHSIX
ejeBaropa.

Mera poboTu — TmpoaHami3yBaTH OCHOBHI  NPUYUHU  YTBOPEHHS
BUOYXOHEOE3MEeUHUX MIJIOMOBITPSIHUX CYMIIIEH Ha eJieBaTopax Ta po3poOrTH 3aXO0H
JUTSI 3HVDKCHHST PU3HKIB BUHUKHEHHS TOXKEX 1 BUOYXIB, MO0 MOXYTh MPU3BECTH 0
aBapii Ta HEIIACHUX BHUIIAJIKIB.

MeTtoauyHy OCHOBY JOCHIKEHHS MOOYJIOBAaHO Ha KOMILJIEKCHOMY TIJIXOJi
10JI0 BUSIBJICHHS HEOE3MeK Ha 3epHO30epiraibHUX MiANPUEMCTBAX, IO TO3BOJIUJIO
BUKOHATH aHaJli3 HeOE3MEYHUX 1 MIKIJIMBUX BUPOOHUYMX YMHHHUKIB. 30Kpema OyJio
BUKOPHUCTAHO METOJU JOCIIKEHHS: 1H(POPMAIlIHHOIO TOIIYKY — aHalli3 HayKOBO-
TEXHIYHOI JIITepaTypH 3 MUTaHb BUOYXOHEOE3MEKH Ha ejieBaTopax; CTAaTUCTUYHUN —
OOpOOJNISIHHA ~ CTaTUCTUYHUX JAHUX TMpO TMPUYMHU aBapid Ha eneBaropax;
dbopmarizariii — po3po0IeHHS CTPYKTYPHHUX CXEM.
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VY naniit poboOTI MpoaHaTi30BaHO JUHAMIKY KITBKOCTI aBapiii Ha ejieBaTopax 3a
octanHl 10 pokiB. 3 MpeacTaBICHUX JaHUX BCTAHOBJICHO, IO KUJIBKICTH aBapiil Ha
eneBaTopax Mae€ TEHJEHIo a0 3pocTtaHHs (puc. 1). JliHii TpeHaa mpeacTaBieHO
EKCIIOHCHIIIMHIUMH 3aJICKHOCTSIMHU, PIBHAHHS SKHX IOKa3aHO Ha puc. 1 paszom 3
nocToBipHicTio R2. Barato y 4oMy ¢ MOXHA IOSCHUTH 30LIBLIICHHAM KiIBKOCTI
eneBaTopiB B YKpaiHi 3a OCTaHHI POKH, IO IMOB’S3aHO 13 30IIBIICHHSAM BaJOBHX
00CsTIB 3€pHOBUX 1 OMWHUX KyIbTyp. [Ipo 11e cBiqUnTh KOedIIieHT KOpesiii JBOX
MPOAHAJII30BaHMX MACHBIB JaHUX (KUIBKOCTI aBapiii Ta 00csTy 310paHOTO BpOXKaro),
SIKUU cTaHOBUTH OJ3bKo 0,8.
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Puc. 1. lunamika KiIbKOCT1 aBapiii Ha eleBaTopax (a) Ta JUHaAMIKa BajJOBOTO
o0cAary 30MpaHHs 3€pHOBHX 1 OJIIMHKUX KyJIbTYyp (0) 3a octanHl 10 pokiB.

2013 2015 2017

VY po6oTi y3arasibHEHO HEOE3MEeKH 1 IIKIIJTMBOCTI Ha TEXHOJOTTYHUX IPOoIecax
3epHO30epiraibHUX mianpueMcTB. I[loka3zaHo, MmO BHOYXOIMOXKEXKHA Ta IOXKEKHA
HeOe3IeKka 3epHOBUX €JIEBATOPIB XapaKTEPU3YEThCS HASBHICTIO 0ararbOX YHMHHHKIB.
30kpemMa, Ha OCHOBI JITEPATypPHUX JIKEPENl BCTAHOBIICHO, 1110 BUOYXOHEOE3MeUHICTh
3€pHOBOTO MIITY 3aJIEKUTh BiJ] BMICTY B HbOMY OPTraHIYHUX 1 MiHEPAJIIbHUX PEYOBHH,
B1Jl JUCIIEPCHOCTI Ta BOJIOTOCTI.

OnucaHo HaWMOMIMPEHIII MICIS BUHUKHEHHS JDKEpeT 3aiiMaHHs Ta BUOYXIB y
TEXHOJIOTIYHUX CHOpyAax Ta OymiBisx eyneBaTopiB. CHUCTEMaTU30BaHO OpraHizailiiiHi
Ta TEXHIUHI 3aXOAMW JJsl 3HIKEHHS PU3MKY BHOYXIB 1 MOXKEX Ha eyeBaTopax Ta
IPOaHai30BaHO iX edeKTUBHICTh. [IpoaHaizoBaHO €PEKTUBHICTh OKPEMHUX 3aXO/IB
JUIsl 3HIDKEHHA pU3MKY BUOyXy Ha eleBaropax 3€pHOBOrO MMy, 30KpeMa
3aCTOCYBaHHS JIBOETAITHOI aclipaliiHol cucTeMu 0e3 MOBEpPHEHHS APIOHMX 1 CYyXHUX
YaCcTOK MUITY /10 36pHOBOTO MOTOKY Ta YCYHEHHS JKepesl 3aiMaHHs Ha eJIeBaTopi.
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VIK 351.78

MPO®ECIMHUMN PU3BUK HA POBOTAX 3 IECTULIUJIAMMA
B CIJIbCBKOMY I'OCIHHOJAPCTBI

BoiinanoBuu O. B., kaHanaaT TeXHiYHUX HAYK, JOLEHT
IBuayn O. B., cTyAeHT maricTparypu
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmysanus Ykpainu

BrecenHss mecTtunmaiB, iX IepeBEe3eHHsI Ta 30epiraHHs HajexaTb JI0 POOIT
MIIBHUINCHOT HEOE3MeKHu. AJDKE HaBITh HEBEIMKI KOHIEHTpAIlll IMX XIMIYHUX
PEYOBHMH MOXYTh IPHU3BECTH JO TOCTPUX 1 XPOHIYHUX OTPYEHb IPalliBHUKIB Ta
3aBJaTH CYTTEBOI IITKOU IIPUPOJIHOMY JOBKIILIIO.

Ha Garateox mianmpweMcCTBaxX arpapHoi raigy3l YKpaiHu, Je€ 3aCTOCOBYIOTH
MEeCTUIIMIN, CTABJICHHS JI0 BJIACHOI OC3MEKH Ta OXOPOHM Ipalll 1HIIMX MPAI[iBHUKIB
HE MOKHa BBa)aTW 3aJ0BUIbHMM. OCKUIBKM T@penapatd y PpOCIMHHUUTBI
31€01IIBIIOT0 3aCTOCOBYIOTh CE30HHO, MPOTATOM JAOCUTHh KOPOTKUX TEPMIHIB (KIJIbKA
JTHIB YM THXKHIB), TO Ma€ MiCIl¢ MOMMJIKOBA JIyMKa IIOJ0 HE3HAYHOrO BIUIUBY Ha
MpaI[IBHUKIB CyYaCHUX BHJIB MECTHUILIM/IIB, 30KpEMa y pa3l 3aCTOCYBaHHS Cy4acHUX
ONPHUCKYBaydiB YKPATHCHKOTO 1 3apy01>KHOTO BUPOOHUIITBA.

KinbKicTh pedoBUHH, IO D13UKO-XIMIYHI
MOTPAaIuiIa 0 OPraHI3MY BJIACTHUBOCTI }
InauBinyansHa
YYTJIUBICTh J10 XIMIYHOI
Bracmueocmi PEYOBUHHU
peyosuHu
Jlo3a C.TyHiHb . 3aFaJIBHI/II7I’
(KOHIIEHTpAITis) MKIIHBOCTI CTaH 3/10pOB’s
necTULU/IIB
Ymosu npayi Ocobnusocmi
JIFOOUHU OpP2aAHIZMY > Bix
Tpusanicts MHOOUHU
[Inssxu moTpanIssHHS high)
PEYOBHHH JI0 OPTaHI3MY MECTULINY

Puc. 1. OcHOBHI (akTOpH, K BU3HAYAIOTH CTYMiHb IIKIJJIMBOCTI MECTULIM/IIB
JUTSL JIFOTUHU.

To % poOOTYy MPUCBSIYEHO OLIHEHHIO HeOe3neK Ta MpodeciiHOro pU3uKy Ha
MEXaHI130BaHUX MPOLIeCax BHECEHHSI MECTULIM/IIB Y POCIMHHUIIbKIN rainy3i ClIbCbKOTO
rocrogapcTBa. Taka mpobiieMa € akTyaabHOTO U1 OXOPOHH Tpalll B arpapHii ramysi.
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Mera poboTH — JOCHIAMTH OCOOJIMBOCTI HECHPUSTIMBOTO BIUIMBY Ha
IpaIiBHUKIB Cy4acHUX (OpM MECTHUIIM/IIB Ta 3alpOINOHYBATH 3aM001KHI 3aX0aU JJIs
3HIDKEHHS 1X IIKIATUBOI Ail 32 YMOB BUKOHAHHS pOOIT Ha MOJSIX CEPEIHIX 1 MajuX
(bepmepchKrx) rOCIOIAPCTB.

VY po6oTi mpoaHaTi30BaHO JITEpaTypHI JDKEpeEa, e OMMCAHO HACTIAKA BILTUBY
MECTHUIIH/IIB Ha OpraHi3M MpaliBHUKIB Ta Ipupoane noBkii (puc. 1). [Tokazano, mo
BUPOOHUYI TMpOIECH, 30KpeMa I MeXaHi30BaHi, 13 3aCTOCYBaHHSIM MECTHIIHIIB
MOXXYTh CTAHOBHUTHU 3arpo3y 370pOB’I0 MPAlliBHUKIB ceja. A TOMY MpaliBHUKH, IO
0e3nmocepelHbO0 KOHTAaKTYIOTh 3 TECTUIIUJAaMH, MOBUHHI OyTH HaJIMHO 3aXHIICHI
IHIUBIyaJIbHOTO 3aco0aMU 3aXMCTy, a iX Mpallsl periiaMeHTOBaHa, BPaxOBYIOUU
0COOJIMBOCTI JIii Ha JIFOAUHY P13HUX BHUJIIB IECTULIMIIB.

Y HayKoOBUX JOCIHIPKEHHSIX IMPEJICTABICHO YUMAJIO MOJeNeH KUIbKICHOTO
PO3paxyHKy PU3HKY, ajie Ui OIIHIOBAaHHS MPOQECifHOTO PU3MKY Tij Yac poOOTH 3
NECTULIUAMHI HaHOUTBIIT 00 €KTUBHOIO 3 HUX € MOJEIb J1030€(EKTHUBHOI 3aJIeKHOCTI
3JI0pPOB’s TIPAIIBHUKIB B JIiT IIKITMBUX YHHHUKIB [1].

[Toka3HukaMu puU3UKy MOXYTh OyTH sk peanbHui (RR), Tak 1 moTeHIiitHUI
pusuk (PR).

Peanpnuii pusuk (RR) — 1e kiibkicHa OIiHKA BUHUKHEHHS HEOE3MeKn
3aXBOPIOBaHHs (OTPY€EHHs) 3a MEBHOI CUTyalli ad0 B pe3yJbTaTi PETPOCIIEKTUBHUX
JocITKeHb. Moro MoxHa po3paxyBaTi 3a Gopmyioro baiteca:

RR = P(X/E) = P(XE)/ P(E);
ne P(X/E) — iiMoBIpHICTh HEOE3MEKH 3aXBOPIOBAHHS (OTPYEHHA) X 32 YMOBH €KCIIO3HITIT
E no dakropy pusuky; P(X/E) — #iMoBipHICTh 3axBOproBaHHsA X 1 ekcrosuiiii £ 10
¢axropy pusuky; P(E) — iiMoBipHicTh excrio3utii £ 10 GpakTopy pu3HKy (BUHUKHCHHS
HECTIPUSATIIMBOTO JIJIS JIFOJIMHU €PEKTY).

[Totenuiiinuit pusuk (PR) — 11e BITHOIIIEHHS peaibHUX PU3UKIB 32 HASIBHOCTI Ta
BIZICYTHOCTI IIKIJIJTABOTO BIUTUBY, TOOTO BIPOT1IHICTh BUHUKHEHHS 3aXBOPIOBAHHS 3a
3aaHnX yMOB (Y BIZICOTKaxX abo 4acTKax OJUHUII).

PR =P(X/E)/P(X/H) = P(XE)-P(H)/P(E)-P(XH),
ne P(X/H) — iMOBIpHICTh 3aXBOprOBaHHS X 3a YMOBU «Heekcnosuuii» H a0 (dakropy
pusuky; P(XH) — iimoBipHicTh 3axBoproBaHHS X 1 «Heekcrno3uiii» H 1o daktopy
pu3uky; P(H) — iiMOBIpHICTb «Heekcno3ulii» H 10 pakTopy pU3UKY.
Cnucok nitepatypu

1. Boitnanosuu O. B., Jlanin B. M., JIuteun O. II., [Tonimyk C. B. Oxopona
mparii  TijJ] Yac 3aCTOCYBaHHS TMECTHIMIIB Ha MIANPUEMCTBAX CUIBCHKOTO
rocnoaapcta. HaykoBo-nipaktnune Buganus. Kuis. Enenbaetiic. 2016. 167 c.
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Bionosioanvnuii 3a sunyck:
I. JI. Pozoscbkuui — JOUEHT Kadeapu TEXHIYHOTO CEPBICY Ta 1HKEHEPHOTO
MeHexMenTy iMeHl M. I1. Momotenka HYBill Ykpainu.

Peoaxmop — 1. JI. Pozoscokuii.

Juzaiin i 6epcmka — xadeapa TEXHIYHOTO CEpPBICY Ta 1HXKEHEPHOTO MEHEIKMEHTY
imen1 M. I1. Momotenka HYBill Ykpainu.

Aopeca xonezii — 03041, Yrpaina, m. Kuis, eyn. I'epoie Oboponu, 12°,
HYFill Ykpainu, nasy. xopn. 11, ximu. 208.
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