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TRADITIONAL MATHEMATICAL MODEL OF CARBON BOND OF A DIAMOND

I.LE. Eremin?, E.A. Podolkd
I Doctor of Technical Science, Professor of Information and Control Systems Department
of Mathematics and Informatics Faculty,
2Candidate of Physical and Mathematical Sciences, Associate Professor of AtMEtbematics Department
1 Amur State University
2Far Eastern State Agrarian University (Blagoveshchensk), Russia

Abstract.Carbon is the most interesting and nontrivial chemical element, having many properties, not charac-
teristic to other elements. Thygeat number of materials formed by it proves the specific character of this element.
Moreover, carbon is revealed in many formallotropic modifications, for instance, such as diamond. One of the most
efficient approaches to the study of physicochenpicgperties of diamond is using preliminary computer modelling of
studied dielectric characteristics. The authors of the article consider the traditional mathematical model of electronic
structure of covalent nepolar chemical bond of diamond. The reswf computer modelling of dielectric characteris-
tics of temporary electron polarization of material considered.

Keywords:carbon, electron polarization, modelling.
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THE DEVELOPMENT OF SUPPORTED CATALYST FOR GETTING METHOXYMETHANE

B.T. Utelbayevt, M.M. Myrzakhanov?, E.K. Markaev?, E.N. Suleimenot
! Doctor of Chemistry, Professdr2Master of Science, Researcher,
4Doctor of Technical Sciences, Deputy Head of PMIT IL Laboratory
KazakhBritish Technical University (Almaty), Kazakhstan

Abstract. The article deals with the preparing of carrier with column structure of adsorbing material for get-
ting accelerant at production ofethoxymethane from methane. Aluminum compounds are used as polyoxocations. The
extent of usage the inner side of ruthenium accelerants at dihydrooxidation of methane is determined.

Keywords:methoxymethane, argosite, accelerant, polyhydroxocomplex, seliégta
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r. 1. 1 OCCQgHdCHA s Isde@ A y i€ dldzls, HByjdals COW jHter o5 HJ
Jluvyl cuvjtodstftsdz MCd?2 cEMmMkzHOtmise jdede 2 RBIiHIYddemMC d2 kdzdo
VLEteOd dzO

O ez s Oy O L dzdlsj wOsktedr & dhssyddCss d Mmseflss jdede -
desfyls 'y qadlr Mmtsmistswddw §jtedWjteduimMcédns MmMkzutse. [ jlstsH MY ]
cOMh dedls' dJd¥ stedkOyddede j oL By desMmisd §osyjHzeT dL djt6J
btetsdzdzsets qL a3 tegdlsj dzv . 1 sdzkz yj dzedzOw  dz¥ Stswh@did v § HOd %] to dsy JisS
Hse, CdOHCB2 BemMCkdOkktr Otlsjttd?2, MjtHjydky Hjwilsj d desh
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bjdzj2 dzO@ cokzffr fOydjdstss, dOfteddjts, HAv tyjdsd tBi jCIl
(Hdzw fsMmjhjddy kesCte WdLSEkd kktr) ddd HM fgugdddSide doudidi
mMesmizn" d-Migntw J ol Mdmisj.B o yjdsd d Is.

sdzs yjor jddgitiaste ®Oydisdzdy’ j Isjodesdzsedd, MijSlttOd d 2 OdzC

Il Miskzt dzy Hadgg yd s dzOdz! dzOw MmdMmlsj BO tejcekdzv ydd SCSttsotssBicOn jC
yme¢d tttcOddL o Odzdes? MdMmlsj dds 2, 9 Cthtets?2 HBRBIddtokzs h OW
fslstcj Bdasmlsw 3 tstecOdedL O [ 2] . [teeOdedL &5, COC yJj dzsfylsdzgOw
Moslsdatsh jdzedwn dBINYHE Ctsdzj BOls zictizo dgf - J o Qy MMDOD B etz j 2O L tz] B
cdlsdz0 R OtOSIjtedLizjIsmw it H] dzj dedzs?2 JjtedsHdEt82 6Jjdgjtedteklz
Hdzddzdzi J (JjtedtsH, dzdyd yomssikso [ 8] .

[ OljtedOdz didgislsitsrn MY j ClstcOdz! datse s O dzO dzddL frff O |9 jiA¢ IO de oy s
fsCOLOjdzi?2 Mohmisswdddwy tjcebkdWisstedy » dj - Oded L @39, nOOCIs
v0OC, BijHAjddr | (dH' nOljd d& j) CBdzjBOdedw MJjteHj ydesets tedls
HOo dzj dzgdw d 3tfiztzi Bl Bs6s@®O ] HOB IS oL @By desMmis! §sdzeydls: ddat ts
J @3sfis’  ted s BBEOfifrfgedsiOp® ) [ dfjdej Hiz™ i v MlisisOo dzw s M d j tdlsdstse fj teH
ftso OW Odlsddw) , &jHdzjdedz § d Mo tar@3] Hulaj dizid) t§ b D seckfomssr dsiaficHr S 4 C
Ctsdzj BOdzdW™w Y &b, dzi o' LoOdF dZOtclzh jddwvdd WEdtyd?2 OoltsdOlsd
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toj M OO Owwdglsdizdw (Ludwi g 1847; Atsejdz Msdz, 1951; sddeedmjy

RMftsdz! L Y BOLj BOIsdyui MSd2 Off OtcOls s BjlssHE dgj 2tetsH ¢
OdOdzdL O tsmyd dzdzsecttodrd, & fjtejhdd ¢ OdOddL k& B §BipdddaBd yj f
yomlssls d dBwBedatso j dedzts?2 W OLT', tOmMmudis@dzmzd j( s @& 58 6 53 O

dlf JCIstcOdz! dz" 2 BIIsBH OROEZJL O 90ttdOydd fMmjteHj ydzsets tdls
dzs?2 tjcbkdvydd d o cjls0Olsdo dats difdf jH dsfieeOQzz Qztsipg@s.  OndzoLdzfu. jOn Ssofdztsip
O tslHjd dz | MtsMisOoadwes hdj MEzdzdzOtcdesets otcj d3j dedese s fftetsyj f
OB dzdlskH 1 Isdr MMsQadvehdrn [ 9] . Il sdzdeso " j ftesyj Mmr st
dzOf oW yjfdm@®o dzw ¥ h d 7 d3j - OdedL @Bs9. S OYHT 2 ke jd tickzdwydd
HgJCts2 cjdajtedtclzj di3r » SBdzZiBOdd2: yYddB orhj ktetseojdz EftcOo dzj
BOdz! desd3 tojclkzdzdtetseo Odedd Ef§ teOo dzj ded ™ o refip'ddym sSEtdtise dgj 23d dAd tezP dzeh
3 ZfwwOodzj dzgdd dzj sBrsHdBO OCIsde Oydw BBdij of MsC¢de ke

lteddgd dgj dzd4 BOIsj BZOIsSdyd MEtse s OdzOdzdL © 9 Oted OB § dz' detsfisd
ydls!: ddzt stedzgOyds dL 4 bktetseodzj 2 6] ¢z da iyt dits ggdztise 1),V Isg jdd dis@lisc
sOdzadtf sW d L Otc dzty yg das'efPdz} alas 2 dzj o dzts?2 MdMmilsj d3r . v i d3 Mddz dad J
Foseo jdz tejelkzdzvydd kEyOfmlselzjls o EfttOQodzjdedd. 1ted {Istsdz B tsdzj
df JCIstcOdzOdz 2 OtelsjtedOdz! dgs?2 MyddazsectOdRBdl' ( Msc dzOmdes |
ojHjd fljd sftjHjdjddv &Bshdshis-G, Hf i Ystc0 §HF ADY QG dzQi],

E | O¢ & dzj.JdzViskulenko D.V., 2015
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THE USE OF INFORMATION TECHNOLOGY OF SPECTRAL METHOD OF ARTERIAL
TRACE ANAL YSIS FOR THE STUDY OF ADAPTATION MECHANISMS OF THE ORGANISM

D.V. Vakulenko, Candidate of Technical Sciences, Associate Professor of Medical Informatics Department
I. Horbachevsky Ternopil State Medical Universifithe Ministry of Health of Ukraine, Ukiae

Abstract.An analysis of the literature and our own research has confirmed the relevance of studying the state
of peripheral vessels. Method of spectral analysis can significantly extend the information capabilities of the procedure
of blood pressureneasurement using an electronic measuring instrument. This information makes it possible to assess
the state of peripheral vascular smooth muscle of the arteries, heart function, activity and interaction of the various
parts of the nervous system, adaplipiof the organism in the process of blood pressure measurement. These algo-
rithms can be used to assess the influence of internal or external stimuli on the group of patients, for example to evalu-
ate the physical destination objectivity school groups\(fsiting physical education), or to assess the effect of drugs on
peripheral vessels, and the cardiovascular system in general etc.

Keywords:information technology, spectral analysis, arterial trace.
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APPLIED ASPECTS OF THE MODERN HELIOBIOLOGY

S.N. Darovskikht, Yu.S. Shishkova, N.V. Vdovina?, I.A. Komarova*
! Doctor of Technical Science, Department Hedaipctor of Medicine, ProfessotSenior Professof,Student
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Abstract. The article deals with the idea of using stimulated solar radiation of microwave band for body bal-
ance control and its recovergfter various injuries. The experiment description on the evaluation of influence of
abovementioned radiation on the process of red cell disaggregation is considered. The results of conducted experi-
mental study have shown high efficiency of red cell diggggion aimed at the improvement of blood rheological
properties.
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Abstract.The paper presents the research results on the development of microencapsulated attractants capable
to dose an active ingredient at a predetermined concentration and time schedule. This feature allows them to solve the
problem of longterm isolation in doses that ensure effective involvement of insect pests in pheromone traps for their
subsequent destructiofihe data of biological tests show that with the same application rate by microencapsulation the
duration of attractants effect can be increased several times. This provides a reduction in the consumption of phero-
mones to avoid environmental implicatiorssaciated with their adverse effects.

Keywords pheromones, attractant activity, prolonged action.

Nowadays due to advances in the creation of polymeric materials with specific functional properties, polymer
systems and devices with controlled releaserdemsively developed. Such systems when placed in action environment
release substances at a preset concentration and time schedule.

Studies on development of such systems are among the most promising and popular areas of science and tech-
nology in the iwnlustrialized countries. One of the options of excretory systems are microcapsules (MC), where the en-
capsulated substance is enclosed in a polymeric shell serving as a membrane through which release occurs by the diffu-
sion mechanism.

The introduction of fod reserves security technologies based on microencapsulated biochemistry protection
means is of great interest. Biochemical microencapsulated forms based on pheromones are able to dose attractant for a
long length of time in amounts that cause an effectt@ction of insect pests in pheromone traps at a constant release
rate [1].

This paper addresses creation of a memoapsulated form of the pheromone with sustained (prolonged) re-
lease. This substance (4R, 8R3-dimetyl decanal is a synthetic analegof the natural aggregation pheromone de-
signed to combat cucuid beetles and tenebrionid beetles while storage of grain stocks. Synthesis of pheromone is devel-
oped in N.D. Zelinsky Institute of Organic Chemistry [2]. According to the represented datimnétgl decanal is a
sensitive compound, prone to decomposition when heated td 220 U C, photochemical oxid
Keeping the pheromone in the absence of lighting, as a solution in saturated hydrocarbons, constrains its decomposition.
Thereby, the most stable form of pheromone is a hexane solutiedirdeByl decanal with a concentration of-20
mg/ml. Maximum attractant activity for T confusum beetles is achieved in the range of daily doses of about 10
mg/dispenser (Figure 1).
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Fig. 1. Dependence of attraction of T confusum beetles on the dose of the attractant

Preparation of microcapsules was carried out by double dispersion method with obtaining shells from ethyl cel-
lulose [3]. Kaolin granules with carboxymethylcellulose {KIITS) impregnated with dimetyl decanal solution in n
hexane was microencapsulated. The size of granules, constitutis@0Sficrons, determined the size of microcap-
sules. Release of tested MC of 18@0 microns was carried out by fractioning using a standaiaf seves.

E Didenko A.V., Litvishkfo juWzESs dls Mylha kol Stk el @015 . V. /
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A distinctive feature of pheromones action is their ability to exercise attractant activity at strong preset concen-
tration of the active substance. Increasing as well as reducing of pheromone doses results in disorientation of species
and carcause lack of their attraction. In this regard, for MC composition (Table 1) biological tests of pheromone micro-
capsules were carried out to fix an optimal dose of pheromone in capsules (Figure 2).

Table 1
Composition of microencapsulated form of pheromoa based on ethyl cellulose

N Name of the component Weight content, %
1. 4.8 dimethyldecanal 0.05
2. kaolin granules 94.29
3. ethyl cellulose 5.66

W0 |

o
30
20
o
/0
200 400 600 300
dose, 19

Fig. 2. Dependence of attraction of T confusum beetles on a dose of pheromone in the compositiomeneapsulated form

Biological tests were carried out in the olfactometer made of organic glass as a parallelepiped 1300 x 200 x
150 mm. In the middle of the device, there was a thrénwga with the diameter of 30 mm. Under the hole there were
glasscups for gathering attracted insects (traps). The pheromone in a certain dose was placed over the hole of the olfac-
tometer. Attractant activity was determined on a miger population of Tconfusum adults in the olfactometer at free
movement of beetles &¢gmperature 22 7 UC during the day in the dar k. For
time frequency of definitions was carried out. Maximum attractant activity was achieved when the content of phero-
mone was 600 micrograms (MC mass is 1.20 atTs, taking into account equal rates of the pheromone emission
from capsules, the optimum concentration was achieved at the established MC weight.

Capsules with the above composition were prepared taking into account the daily doseimifiyBdecanka
ensuring effective action. So, at the dose of pheromone of 600 mcg the calculated release duration at a constant rate will
be: 600/10 = 60 days.

As noted above, 4-8imetyl decanal is prone to polymerization, isomerization, oxidation. Figure 3 shows de-
pendence of microencapsulated pheromone in comparison with hexane solution.
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Fig. 3. Dependence of the degree of attraction of T confusum beetles on time for liquid (1) and microencapsulated (2) pheromone
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Test results indicate that the encapsulated phemenfior 16 days retained 52 % of its activity, whereas the
standard pheromone completely lost its activity after a week. Obviously, MC shells serve as a protection of the phero-
mone from degradation and chemical transformation.

CONCLUSION

These findings oftadies of the pheromone in a microencapsulated form show its high efficiency and the pos-
sibility of permanent, sustained release of the attractant with achievement of required emission rate mode. Obviously,
while adjusting MC particlesize indexes (sizehsll thickness, surface area of capsules), and shell permeability (using
different polymers), the optimal rate of the pheromone release can be obtained. Thus, as can be seen, the duration of the
pheromone release depends on its initial amount, and rettase

The biological tests results evidence the protective effect of MC shells and a substantial increase in the effi-
ciency of the pheromone in the encapsulated form. However, the stability of the original attractant does not enable pro-
longed action to callated three months yet.
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FEATURES OF CLONAL STRUCTURE
OF SHRUB LAYER DOMINANTS OF FOREST ECOSYSTEMS

I.N. Kovalenko, Candidate of Biological Sciences, Associate Professor at the DepartmentadyEantl Botany
Sumy National Agrarian University, Ukraine

Abstract. The article focuses on the stages of the formation of clonal structure of forest shrubs on the example
of such species as Calluna vulgaris (L.) Hull, Vaccinium myrtillus L.,Vacciniusdadéea L. The placement of partial
bushes of different ontogenetic states inside a clone has been determined, and the ontogenetic indexes have been calcu-
lated. It has been found that these types of dwarf subshrubs accelerate clonal structures corrgspopaiticular
theoretical clonal models.
Keywords:populations, clones, partial bushes, age state.

Clones are an important structural component ofhthidaceous and subshrub lagérforest phytocenoses.

The stability of clones is largely determineg the fact that in the early stages of thenetformation they receive the
necessary organic matters from genet and therefore are much more stable than regular shoots afithsprdoies.
structure of clones, the rate of their formation and stabiliéyrent the same [4] in clone plants with different ways of
vegetative reproduction (rhizomes, mustache, stolons, root sprouts, etc.).

Wide-spread occurrence gkgetative mobile plantshich form clones in forest ecosystems suggests that live
ground cover bthe forests is mosaic, spotted, uneven.

During his research, population with fewer individuals was believed to thrive because each of them would re-
ceive more resources. That is, population would grow slower when the number of individuals is greated faster
when the number of individuals is smaller. However, V.
es, the same happens with the number of possible pairs, and therefore the growth is slower.

The study of the clones of plantpdations offorest subshrubism North-Eastern Ukraingvas conducted by to-
tal mapping of the area occupied by a clone. The entire area occupied by a clone was broken into squares (50x50 cm).
For each square horizontal projection was made, on which theoloaH partial bushes of the investigated species,
their number and age state of each were indicated. After that, the litter and surface soil were removed, and the position
of rhizomes was marked in the scheme, being made.

A detailed analysis of the clon@rmation and structure was made for a model group of subshrubs, S0ah as
luna vulgaris (L.) Hull, Vaccinium myrtillus L., Vaccinium vitisidaea L The list and main features of phytocenoses, in
which the study of clones of model plants of herbacendsabshrub layer has been conducted, are given in Table 1.

Clones are significantly different from each other by the ratio of partial bushes of different age, and the loca-
tion of bushes of different age is not accidental within each clone. To estimatdahage state of clones we have
developed the three new indexes: the index of recoveay)!, t he i n dg@and thefindex @figengratiyitw
( gtMeray, based on the approaches of M. V. Glotova [3].

Table 1
Brief geobotanical characteristics
of forest associations with participation of herbaceous and subshrub layer dominants
Stand Average Average Average
Numberand name of association o Stand density| stand age, | stand height,| projective cover
composition ;
year m of dominant %
Calluna vulgaris
w. BeFtl_urieettuom-caI 84u2B 0.5 48 20 30
myrtillosum
wuw. Pi n e t-bylocomiesiml U 10Z+BI 0.5 50 21 25
wuwuw. Q’we_nrecteutrm-ca 941D 0.4 45 18 35
hylocomiosum
Vaccinium myrtillus
I. Pinetum myrtillosehylocomiosum 10Z+D 0.6 64 25 40
Il. Pinetum moliniosemyrtillosum 10w 0.4 57 23 60
Ill. QuercetoPinetum myrtillosum 743D 0.7 55 18 50
IV. Betuletum moliniosemyrtillosum 8B2wu 0.5 59 20 55
V. BetuletoPlnetum franguloso 74 7B+ 0.8 56 21 45
myrtillosum
Vaccinium vitisidaea
w. Pi net u-myrtilosuwmc i 10Z+BI 0.4 51 22 40
wuw. B—Blryelmrh &t cinioso 6 uRl 0.6 50 o4 45
myrtillosum
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End of table 1

Number and name of association Average Average Average
Stand . a S
" Stand density| stand age, | stand height,| projective cover
composition ;
year m of dominant %
Vaccinium vitisidaea
Wuww.  QRneuncvactiroso 8u2Bl+ 0.7 55 25 50
myrtillosum
IV. Pinetum vacciniosdylocomiosum 9u 1D 0.6 48 21 40

Calluna vulgaris Specific procumbent axial formation (procumbent stem) plays the leading role in making
subshrub form ofC. vulgarisgrowth in the forest ecosystems. They are usualijmed by the development of lateral
branches. Under the conditions of forest ecosystems in fagtern UkraineC. vulgarisbushes form on average53
procumbent stems that grow from a small stem up to 6 cm in length under the soil.

M.T. Mazurenko an®.P. Khokhryakov [5] define the following phases in the ontogeny of heather: 1) primary
branch with short offshoots (first3 years); 2) development of elongated offshoots (the lower of which can be growth,
long, plagiotropic; 3) lodging and rooting dfet main branches, sympodial branching; 4) the formation of a clone.

Under our condition€. vulgarisis typically vegetative haléreeping, hasprawlsubshrubthe main structur-
al and biological elements of bushes of which are plagiotropic stems. Adwentoots are formed on the nodes of
these stems, and axillary buds of vertical stems form a new partial bush. Stems with orthotropic sh@atsditgaris
clones.

We have managed to distinguish the five clones of heather of different ages in @easoamtions. Under the
conditions of the National Nature Park, heather clones have a diameter of 7 to 10 m, rarely-L® to. Partial bush-
es are sparsely arranged in them. Their average density does not ex@8epatfal bushes pent. They are usally
only 812 pieces . Within a radius of a clone, partial density of heather bushes is reduced on average #drtat.0
0.5 pieces on the investigated plot.

Depending on the age of a heather clone, the ratio of partial bushes of differenmeiginéssame within each
clone. Young clones are characterized by high value of the index of recovery and the reduced index of aging. Their in-
dex of recovery is 56 % and 68 %, index of aging is 0 % and 9 % respectively. In older clones, the index of aging
reaches 50 % at an even greater decrease in the index of recovery. We have not identified very old clone of heather in
the investigated associations.

Based on changes in the density of partial bushes and their age state, the clone area can be ditieed into
three zones: central, intermediate and periphérahe middle-agedclone, the central zone consists mainly of partial
bushes of old generative and pgsherative age state (a population of partial bushes of regressive type). The interme-
diate zone onsists of partial bushes of generative and old vegetative age state (a population of partial bushes of normal
type). And the peripheral zone is represented mainly byenerative partial bushes (a population of partial bushes of
invasive type).The bounlaries among them, of course, have a fuzzy nature, but the areas are significantly different
from each other. As in the other investigated clonal plants with vegetative overgrowth, partial nestlesof differ-
ent age state are quite naturally placeddmes.

Vaccinium myrtillus. In the forests of Nortltastern Ukraine blueberry is mainly reproduced vegetatively
through rhizomes. Assimilating shoots that emerge from rhizomes further grow sympodially.

The eleven blueberry clones of different ages Haen distinguished. A detailed analysis has been made for
the six clones. It shows that the formation\of myrtillus clone begins with the creation of daughter partial bushes
around the primary bush, and these daughter partial bushes, in turn, fornfiostdi®seminule, give rise to other partial
bushes, etc. This process is characterized by changing the type of subpopulations of partial bushes (Zlobin, 1961).

The above scheme of the formation of blueberry clones corresponds to their overall deveiopheefurests
of the investigated region. The blueberry clones have a diameter3tf &b With age, their size typically increases. In
North-Eastern Ukraine the density of clones of partial bushes can reat005fleces / /1 They are the most densely
populated clones, in comparison with other clonal plants of herbaceous and subshrub layer. This feature of blueberry
clones is related to loragrm preservation of viable rhizomes, leading to increased physiological integrity of a clone,
which allows to rallocate resources among ramets. Blueberry clones are characterized by a significant reduction in the
density of partial bushes from the center to the periphery of a clone. On average, the density decreasd® fpoes-35
es / bushes on the investigatedtplin the center of a clone te3lon its edges.

The investigated six blueberry clones had different-ra¢pted changes. Clone No. 1 can be estimated as
young. It has the highest index of recovery and the minimum value of the index of aging (65.5lé¥drédpectively)
with the smallest diameter. These clones are characteristic for the association of CRiersteta myrtillosum. Clone
No. 6 with Pinetum moliniosmyrtillosum is the oldest, its index of recovery decreased to 24.7 %, while index of aging
increased to 52.2 %. The clone grows actively in light areas. Other clones can be assessedageatiddle

As a result of generalization of the conducted population studiésmfrtillusclones in the forests of North
Eastern Ukraine, the foumodels & clonal structure were created that differed in the ratio of partial bushes of different
age condition and their location

Vaccinium vitisidaea In the forests of Nortftastern Ukraine, the main way of disseminatioN ofitisidaea
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populations is vegative reproduction due to the formation of new individuals from lateral buds located on the rhi-
zomes. Partial bushes and underground horizontal stems together pvoditigidaeaclones. Clones of clusterberry
are loose, often fuse afmterpenetrateach other[6].

The six clusterberry clones of different age were distinguished. The analysis has shown that the foriation of
vitis-idaeaclone begins with the creation of daughter partial bushes around the primary bush, and these daughter partial
bushesin turn, form stems for disseminule, give rise to other partial bushes, etc. In the investigated forest associations,
the isolated clusterberry clones had a diameter of 15 to 30 m with more or less relliptiedl shapeThe density of
partial bushesn these clones was somewhat different, but on average was at the levell&01g@ces n¥. In all
clones, the density decreased from the center to the periphery of a clone. Aging of clones was different. There were two
young, two middleaged and two dl clones among the six described and mamhesterberry clonesyoung clones had
the index of recovery at the level of-68 %, and the index of aging ofl8l %. In older clones, the index of aging was
at the level of 46 %, and the index of recoverd4-17 %. Other clones had intermediate values of these indexes. In the
forests ofthe National NatureParkfiDesnianskeStarogutskgy we h av e nlwsterbefryolmnesdwhithhare inc
aging degradatiorClusterberryclones anked @A ol d 0 henativitytnbt eessihandb@%. of ge

Partial bushes of different age condition were placed quite naturally in each clone area that allowed us to devi-
de clusterberry clones into the three concentric zones: central, intermediate and peripheral/. Yitigigaea clones
are characterized by the presence of up to 40 % of immaturérgivthl partial bushes in the central zone, in the mid-
dle-aged clones the population peak of partial bushes is intermediate zone shifted. The old clones are dominated by (30
60 %) patial bushes of old generative, subsenile and senile age state from the central to the peripheral zone. In the mid-
dle-aged clones the central zone is composed of partial bushes of old generative -greth@@dive age state.

The intermediate zone consistEpartial bushes of generative and old vegetative age state (subpopulation of
partial bushes of normal type). Mainly ggenerative partial bushes (subpopulation of partial bushes of invasive type)
represent the peripheral zone.

In the forests of NortEastern Ukraine, forest subshrubsG#lluna vulgaris (L.) Hull, Vaccinium myrtillus L.,
Vaccinium vitisidaea L.act as key edificatory species of live ground cover and largely determine thecesiryof
forest forming tree species and the stabilitythaf forest ecosystems as a whole. It has been found that these types of
subshrubs form clonal structures that correspond to one or another of the theoretical clonal models. This is an assess-
ment of aging and clonal structural features of the investigased species.
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SOZOLOGICAL ANALYSIS OF CARRION BEETLES
(SILPHIDAE, COLEOPTERA) OF CENTRAL PRE-CAUCASIAN REGION

S.V. Pushkirt, D.M. Minav?
1Candidate of Biological Sciences, Associate Profedsdaster
Department of Botany, Zoology and General Biology,
Institute of Life Sciences,
North-Caucasus Federal University (Stavropol), Russia

Abstract The sozological analysis of fauna of carrion beetles the CentraCRteeasian Region using Sak-
sonovRosenberg matrix is carried out. 3 species, which can be recommended fdinigdtuthe regional Red List of
Threatened Species, are revealed.

Keywords Central PreCaucasian Region, carrion beetles (Coleoptera; Silphidae).
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l1tej HinlsOo dIsj dzdi d§deacpshwyd fjdnjidddatej Mj i3i 2 Mlsets fsyessB dlsOE h
az'wv [ 9, 10] . t sdz! MsoWddzdddH C0O0¢ MOBtscets ddse tsydmdzj dzdzts
EmMdzseo dzt®, 9 jsdediZOC s, 1 Ists BHA&ZO L dzOddzi dzij dLEyjdedzr = bz {
i s dz cOmMf sdzsy jdz dzO Mk’ ¢ ©WOLd » BdBGEieOW¥W dyj M dn B dz
MlsOWddzdddH Cte]j MisdzsMisj 2 uwlsOCotckEsdiclzdzizi § ) g sy i35 2 hig§ s dzy
9o0dzdwirn LOCtdtsd3j tedetsMmisj 2 HdW W jtejdydoOoydd d MisOdese dzj dedw 1 dz

[ OjtedOdzsds Hdzv tOBBIST f smdzizy d dzd F#PeOElST GQo sastcts© toj figls ¢
dlsOostctsf sdzv. [ BHBOBEEQ@U SOL Y §sdzdzj Cydd 1 ssdsedud MEsets L
cOklztedz j (11O ydeduSts)B te[Oldzdz" § + S L J d3ff dzw ter ~ntcOdzv sy 9 d3kzL § 4
MemilsOo .

1 r wedzj dedz" JEmushgrieis Linnaeus 1758;PhilonthussucciolaThomson 188); Ph. varians Paykull
1789; Ph. corruscusGravenhorst1802;Ph. caucasicusNordman 1837;Ph. decorusGravenhorst1802;Platydracus
chalcocephalugabricius 1801;Staphylinucaesareusederhjeim1798;S. erythropterud.innaeus 1758;0ntholestes
murinus Linne 1758; Creophilus maxillosus Linnaeus 1758; Ocypus nitens (Schrank 1781); O. forficularius
Motschulsky1860;Quedius(Raphirug limbatusHeer, 1839;Q. suramensi€ppelsheim 1880;Q. fuliginosusGraven-
horst 1802; PaederudfuscipesCurtis 182%6; StenusargutusPuthz 1972;S. biguttatusLinnaeus 1758;S. commale
Conte 1863;Sepedophilusnarshami(Stephens1832);S testaceugFabricius 1792); Tachyporuschrysomelinud.in-
naeus 1758;T. nitidulus (Fabricius 1781);Lordithon thoracicusFabiicius, 1777;AnotylussculptyratusGravenhorst
1802;A. intricatus (Erichson 1840);0xyteluspiceus(Linnaeus 1767);Gyrophaenaoleti (Linnaeus 1758);Aleochara
curtula (Goeze 1777);A. (Isocharg tristis Gravenhorst1806;A. (Polycharg lanuginosaGravenhorst1802;A. (P.)
cuniculorumKraatz 1858;A. (Aleochard lata Gravenhorst1802;A. laevigataGyllenhal 1810;Oxypodacaucasica
Bernhauer 1902; O. opaca (Gravenhorst 1802); O. acuminata(Stephens 1832); Atheta britanniae Bernhauer&

Scheerpkz, 1926;Ath. pseudotener&ameron 1933;Ath. castanoptergMannerheim 1830);Ath. fungi (Gravenhorst
1806); Pycnotaparadoxa(Mulsant & Rey, 1861); Haploglossavillosula (Stephens 1832); H. nidicola (Fairmaire
1852);Nehemitropidividipennis(Manrerheim 1830).

[ OCMdB3Odz detse s o9 dHBoOtSEB t0OL destsBteOLdY d dOded "j2 vy
B tedz" = MEeMisBOHGF L 8 gHuzs ) |, O IsOCYJ o fYtsyed d dzO jv ¢t
KB tede” | MEeMisteOlsr §tc] Hnlsddp dAts dzf) e[ wizlzts dfdf dpcfs  fifjedsyvdalzd . 1 Iste

dedtelzs h jj ftodsyjddj LOddd Lss¥Oecd (34 odHO) d MadLt¥o
hddemlsoats adHtse: CtdiflstsBddals', MCoOydedSd d MdadsW ddzr . s B
hjeBmMctesMistcOdzj dedv MlsOW ddzddedHT HBMIsdEOsls o dzj Mdes2  sHfls

Ylsts fis OViddadidgddgdzOw ctektf § O 3 JdMsEsCter dzr n, fdktetsyj ddow ¢ ¢
l wjLizdz sOj f§ttso jHY dedzg’ = dMidzj H 5820 dgdsn Isedp § tejolz’ S jts o 15 Afidste
dLEyoj @d3s?2 bkjteedlststedd. 1t dzdlsj tec Ols Btaptylinidaday Mits sy lsaigs Plszi I 1 s @
v ftejHMISOodzj d2O 104 odHONB], 4 1CopmoHilus sigiatuluys Philéhtfisigsdrdidesd H O d3d
Staphylinugpubesens
1l sdzlzyd dedz" § HOdzdzr § dBsSGclkzls BrIs! dMftsd L so Ode Hdzv MeMmis
MmMisOo dzj dzedd steOMde = Sdede, GHJ o COyYijmbej BGRrtOdwWjd3r = od

#l RufSs JRu[tOUUL 3
1. sOHOMIt ¥ jMsCtCter dr & dzOfy C @ BH g i LB GEs QU EEP O 6. w. |
Csf, ¢Lud042M@M10

Elkzh € g.diz[ d dzP.$ ./Pushkin S.V., Minav D.M.2015
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2.80hjjo, 1. ¢. sdOmMMdW dSOydwy ydLdzjdzder = Wisteds B3Ot MsOW d
JOHzr . m M jLHIG.I-6B5, 1990.

3. {fteiHjddsj d dzZ0dM C sz QOfjlode s v vt . [ 1 tsH tjH. g, 0. U OtcB
Jeew j dzr ntsLfed,L e 0YB8 M.

4.1 Qo dzts o r. ¢ . I M j dzdesisd ML dedes?2 HddZOBISd OSIsdo datsfy
Staphylinidae) o AjdsOd @pdgsbic] S ORCOLHVAed/HOr ./ / AOkZdEO wlsOo
dlsOo e sdz! :Tuu -85 1999.

501 h € ddz, s @HOflste xJ Mis¢ ¢ tcCobmpteraloger@j Ogai' HA¢ Qo S OL ' w d Mtsfte HJ
ted?2 [/ d. ilulOokdtLYddz : 144 /v . 2015.

6. 1 Eh Cqddz | #Cteths sdzsdzr | GQgebpefamgeny db O ({ sMmdd fuleOo by tdzh S

gJUL0, RODAD.M.

7.1 kh¢ddsg, . 1. 1JjCtsBdbtdalsds 2 | dzls ©OROE Hakf dzj SiPo & 'O OC t6 ¢ tsttc d 2
esOL dOIsME d2 j ez & d3ip tzts dz@3g, C. 1252024 .

8. 1lkheddsg, w. 1. tidHSd] d dMmudL O hdi dzOMJ $ sd{famberfAgademic O dz! dzts «
ic Publishing Saarbrucken2013i 113p.

9. udrsBdtetseo O, -WYS e dqugidytef] s j ddesMi(dn & Olsdisas fisdkj LW Ofiplsd W
6. [. vditEBHEB,0.1996. M.

DvdrtsRBdtesoa O, ¢. [ . 1dSBbtster j MtcOodzdlsj dz'-ifds QW dflzlel Hf /f ¢ 4 €
nB@Rd s O®dz/ / Y Zitld12): 178547D8.

[ OjtedOd sk PapazaSs tj HOSC yd?

ROAD BEETLES FAUNA (COLEC PTERA, STAPHYLINIDAE)
OF STAVROPOL AREA (STAVROPOL KRAI)

S.V. Pushkint, D.M. Minav?
1Candidate of Biological Sciences, Associate Profedsdaster
Department of Botany, Zoology and General Biology,
Institute of Life Sciences,
North-Caucasus Federal University (Stavropol), Russia

Abstract.Results of collecting of coleopterous Beetles of Stavropol suburb are given in this article. The faunis-
tic review of road beetles is submitted. Out of 350 bugs 49 types ardi@krnielonging to 26 genera. Representatives
of cole-ptera are divided into ecological groups.
Keywords:road beetlesecology entomofauna, Stavropol
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U onded Y § g

uvrs 621. 7: 658. 51

F3aft Jrorfof 211l wtlsed CsuifpwwoherrRRIBUL [[LRC

t . m. 4Izs®2|-ulzdchdz@24lsqnlzﬁq’c% nsdzOIs
1§002Hq’HOls Is j n dedtuS) 15 taf ls;dﬂaizcﬁfmlglﬁjrﬁig&ls dzoOkz ¢,
SweaddzmMS d2 Ijrndsdzsedud MEd?2 q’ozmlscflslzls (W dzd (
1 0ydtsdzOdz! desets dMmfMmdzi Hise Olsj dz' MEtsets v sHEMBBE s  sddlsj A
O dedetsls Olytdefo j Hjdze OdzOdzdL wshdesoder 7 1 sOftse Y dL dzj dedetsets y o
dzj dz@ Ited LOHOYyd BfflsddiddLr Oydd HdAv ftotsjClsdteso OddY, dJLGEtlE
HJSCO BfkbdddLOydd OO +CfdkzoksoOydd.
sdzg Yyj o jy dhdagpMdayd S dz L Hjdzd?2, 1 Ctdtskdyj MSd BtsMdise Od
OkOoydw, MmisjmbstsdBsmis’ .

JtejratH twsmmhd2mMSs2 1 ¢
reBtcO® dzOdeBtsdzy 4 ¢
jClsdodets? tsyj dz€ d M
Mz Hdzdj ceBHT W
dzj dzdzr 2 ydSdz dqLHjdzdwe

fosj Slsdiese Odzd v, ftotsd
o dzOy0Odzj oL dzdCOjls &
sl dzj 5 dzj 5BRBHJ B2
flsddsdL Oydd, o thdselk

1O Mazjrkehjd 1507 AR tffplsi i fg lisen s o lOM "BOM IS/@a d ) S t6
(0] lted Lt Istsd3 oafMlsOjIls oalsteOW L OHOYO tlsddddL Oydd,

o dzts Bts @ | g B 1 IsA8alz® O3t Hs fadzts

BISd dzO ddzdzse Oydsdede 2 § kzls!
Isdo 2]

fazzy B’ dLHjddY dO ftddit]
)il
H
J

S w

© & ==

OS2 ChdifdjShmd 2 §sSOL O

ts dzts
wg e
s¢ 0
qd dzfmw
(siA R s dAfits B I st tsHd3 J FisdedndsOjj fls e
sHfse O, M dzzOOYdd d kisd
s

. oy X

)

te Cdtesoh e O © odHj BhH 2
sdnsttlzs ssEehns 52 Hscz¢4¢bouqq
Colstes? Htsdd B' s ftsdztsy j o

L
]
¢

_Q.,Ié"I el
o

- =

4¢ fesdLotHuMlso O, O OS] dO MmMeotjotej d3j dedz 2 f j teg
1 sfpoiztej OdzdL Oydd dqrLHjdzdw dzO ter dz¢j dzOMmMskzfOjls 110§ |
s wOMMdsiste] dzd W Is telj dsq dpcP d3d LOGNEfu] 1 Y frisdddiaf@ IOOyfddts dzdz" = t6
sflsd O desets MEsCO  CMf kO @gdd f sty O] 6 Odeds O
Cts klsddzdL Oydv.
1 smlsOodzj dgdz" § o7 hj Isted LOHOYd wilddidLr Oydd r AR Isj mdats
JHBOCt, btejlk!w LOHOYO wfldddL Oydd (sfisddidL Oydw f jt
MsLHOddd flsdBzOod ds?2  Ctdsids ddsiguetL § s gl oz dedet R j &@
1 stejBdlsjd dO MsOHdd +CMfdzosOoydd dLHjddw, M GHGS
dz' L s Oded v, O Tifgej Hntg lise 8 X Mt stz ©OIs@y dosEEls tgr jL OHsjtedMsls v dz0 f j to
f
H

H
s
s

s

Tge Qo

o8 g
w =
Q_[E'N'

" &
o N
(o))

[3]. s fjtotsdzOyOd dZ &5 L OOO® fslstejrdls) dv lsdast
i 0 dsdksOy d LOfEMS dqLujddw o {SMfdkzOkOyd:. v S
dd dLHjddY d dsckls oCd* yOl' LOkteOls O 1 dzj Sltetst
yomlsd d .§. uvOCdd SBLOLBE, HE GltejHjd ddy L Ok
by Wstedkbdl csHso' 7 ftedojHjddr 7 LOwOl [ 3]:

1= 6+ [ ( ez/E T Q)

cHY TMmiBiMmMssddshis! 1 ¢ fnicdy&lst§) $didf jdaoHsidddfWwo dz' dz" § ¢ Of dlsOdz def
fiedsBtejlbjdd) MibPRdWwOL O B 2 dstdOsdod 2 St W% dydj dals
Nidd2, ftH Ctttts? §tdd B0  Isiywdz Hats devdzisy taaddz0 WAz Adis HAw h CoaRfgf
fjtedsH SMydkzOOydd dLHjdkdY, $OC §tOo dibeds &B §ddkj dzHse d;
Bt fesfstydsdod) d otj dj dd  SMHf zZzokoydd.

I HOd dgj 2" jd3 fedR) d3, ubtw M) wingfigpz O O ¢ddzs o dzH g dzd
(bio), O Hjdzjy de) w@dDuss = v ddeimps flssddshisd

E kBO2HEdRJAEO {.m., 1jltekzhdds #.RrR., [datsdOl ¢.Jl. [/ Gubaidulin
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[ Mdzd MetsS 1 CMf deOkOoydd dLHj &Y L OwOds § daj dL o Mmisj dz,

yzu+ S 2N )

r+1 kje.

ernj JjtegtL dzOyjdz jSkh d2 MBdsC I Qinfodty @l e sttt Mdzo¢
HSBOo dzj dzO jHddzd yO Hdzv bsets, Yfsse)t taf og@y Gaiz g AL OdstedB®jsdzls dz
yds tOodzv dzdfy! vyjdzgj ftedsetejlsOj Bt dLHjddw.

l o7 tcOyjdedd @2) i dzfiflgQeaallrv 5 W OV MisBts?2 bkEZHjd dzz¥ fyj B j Ml
ftedAtsHWh s fgw 2O bkMdtse dzgzs  jHddzd yk o tej d3j dad 1S f) ) deAdsies® iz, 2
ots otej diBj dzgd dzO BEHjIs dzdhSits Gen Ols ts{d3 Hpjoae jj O df tsztsRf tef dziz \§Gnif, dziz O ls
dr 8 dMotsHd & ROwOClkjtedmisds Odd.

I fiwonsd ftedddydddd ftedddd, ult kH]d dOv MisdMmbstsd
@Odz dzO otej dBj dzd 1 S M ZzOLOYdd, k. j.

c=c, 0, zjfy/kje. @3)

GHJ WtspisL GOY)d Ss1WWdydjds fesfseyddphfzjaynsd, Jdje"n
1 sfdzj fsMsOdseCd LOadmMddsmisd (3) WostdBzdad (2) ftoddjk

1 =4, ®+—r§+1- “)

wdzjHEjls Sldjlsdls:, vyt §t MeOoda ddé M (1) of w0y J ded j
fdlsj d dzr j (bjSkhdj) ftedojHjddz j L OO &O {CMf dZzOsOYy(d

OMYjlsr LOsdmdddtshisd (43 fed Qi tzy vzdats = 2003 B 13 edz)

3
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15 20 T,y.€.B
tdm. 1. 10edmd®smisd IsjSkhdn ftedeojHjdeder 7 L OOl dzO + MY dzz Ok

sO¢ odHds dL tedfmMkzdC O, ofpj Stde' j ddij*IsL Gldas@®@©daf s @ &
Isj dzv fted ®BftjHjdjdsd Mtestj S dzOsOydd dJLujdzdd. [Bfs
@OL oY &3 jY ciCtds®dujMSd GBSt Adsda df tShststcd R Bfipdal s s dé
fijtodsH otej RI®@JJSC df delg dzdw, 5 dMmsjyj dzds Cobtstesets bkHJj d
HeMIsde O ls Motsjers d3dded dsOdzr dzetse 5 L dzOyd ded v . [ Odz! dzj 2 h Ow 1 Cf
sdes fsHdzj ydls LOBjdzj, COC fteOoaddts, dzO0 Btdzjj Mo jteh j dedets

1 20y judeizsy dets f sdzzyd s dL 9" Oy j dad W (4),[&1LVYISQ(11$|®8W®'
id S dzlz dzs
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B, = ,i,lzj.a. (5)
Hl

lted { btsd3 o j dzd yd dz© d3d dzd d3Odz! dg" = kZH jdz' dz = Htodo j Hj dedz’

48, ki, (6)
v, +1 Ezje.

v0OCdd3 tsBtcOL t5d3, Stsdz €8 kydtsy Msslseo jlsmisody &BIixHE
LOtcOlORd dO 1 ¢ z2OkOoyds dJLHjddvisftihtse JE0C $ Oz dantzH
fsltejBdlsjdzy d HOjIs ftodj dBddzj 3" 2 (sflsddBBOdz dz" 2) twjL k Is
11T 9atsH: Hdzv RBdded 3dL Oydd dLHity iS¢ folsteiBdlsj dzw
1 Sy zzOIsdtese Ols! Mw o Isj yjdedj { € thditizdgd Y j M S flzOt|g) s dets o Gsdzdaticdsts
9 dzdyddzOdzd f jtcotsdzOyOdz' dz" = L OlteOl dO ftedsBtejlsjddj d Isj¢

#l Ruefs JRuTOUULL 3

1. | 2BO2HEdZd ZQePddmOydY it ntHO dO fftosdL otsHMIse Slstdits-o 56 s
hddz cc Odzed L Olstste f totSd 1Ll o thidfg Bie®0, 2015.

2. jlstceh ddzg, . R. [tcOdzdL Oydw
Qv sfiM¢ -a:s RV T2R01R.

3.1 OfMud sy t Csdesdsd yd MEts2 Wik
desmistets § ddd4i4 8 1f9.9 0 .

4. Petrushin, S. |. Optimization of Products Life Cycle / S. I. Petrushin, R. K. Gubaydulina, S. V. Grubiy // Applied Me-
chanics and Materials, 2015Vol. 770.7 p. 663 669.

[ Olagid @defls b § 82O C26,@845.

NdLdzj dzdzsets ydedzO dLHjdzd?2

d
1
q
J GO dsdgHA 1§ d / dzts astm 2 tol§ 1T dzC g " d 4

CHOOSING THE ADEQUATE LIFETIME OF ENGINEERING PRODUCTS

R.H. Gubaidulina?, S.I. Petrushir?, A.V. Likholat 3
1 Candidate of Technical Scienéd®octor of Technical SciencéStudent
Yurga Institute of Technology (Branchf National Research Tomsk Polytechnic University, Russia

Abstract.The article deals with the analysis of the main stages of life cycle of engineering products. Three tar-
gets of optimization are stated for engineering, production and running of aedé@vie method of optimization of run-

ning stage is suggested.
Keywords:life cycle of engineering products, economically viable product life cycle, running, cost value.
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urs 621.3.087. 4

ViRt rJc o sdrvvtdfc vl LIfad vttt JUuRrRI[ 1R
st o1 YR L) RUICTtULtd veudr [IlsrR 1 HRLU[TUL

d. 1. 1YyBNPCBs 3§ sBoadStso
1ICOdzH dH Ol Isj rded U MM A ted@@idsC , HBYJ dals,
[SteHtseMSd2 cetmizuOwhlse j dedz’ 2 kdagm§ Xemdissighmdwes. 1.1 .

¢ dzdets s Oty@ve tetsfy o j dzd yddzr Isjf dzsosets Msftetslsdo dzj dzdwvw dzOtc C
StcOdzL dMlssteso, oCdzs yjdedgr » o BGHds?2 Mddsets?2 yjfd, orLr o0y
d dzj tOo dzsdzd tedzesils! dzOC tdy@ Of tdsdfj Bt tlidsGs Is ossHADS tafts d&! s Y jief dzso s s )
tcse dzO 1 sO0fj MmMBtsteld ddzo jtelststc® MfsMmMsesid koj ddydls! dOHj:
LOHOYO tw©OLttOBtlsSCd ftedBtstcO® HAW Ctdsttsdy Isjf dtotsects Ml
Hdkfetsyi M ML HOddY EmMsktts2Mise® i dMficd LtseOddj 3 dL e jfMmls
dedv, dO0 Bhdese ] (Bl wWOLWCOBOK 90j kMY bkdzkzyh jdder 2 fteds

sdzt yjord JidafcBists, mddzlsj L O dzts yOMmisd y,Md tzfs § tz® o tdsjtc O fipts ¢
dzOH j X dztsls ! .

rdzv sz yj dedv dz2Odes yOfplsdy iBji sOdzdztse Istcj Bl jIsmw 1 dzj Clste
JHO98 O, MrhttOdwIs! d ftoj sBtcOL s 80! . uvuMmMbtes2Mlsea O,
BGd3 € dzO fifdiHjdzdtiStdsoalr fntc totsfydf detlmg) 'ddb s sz f cso sHdzd S s 7 f toed B St
dzdSserjy ftwdetster IsOCYd ftodd dvelsmfy o dsBts?2 HttkeB2 | &
dqw Bd "dhi3d dzjShtedqud Médid IsCOoB3d d de@zty s dscidafd 5o
Bstetso IsjMmdes MewiL Odz M dqLBjtejdedi 3 § OtcOR Istetsoa. [ HdzddzZ d
ot Mfttslsdodyddj, HdAY dLBjtejdzdy Cthttktsets ktjBlkjls
dets 2 tOB slsj LiHsGaddvls fiffvte cfpjtsis © friasdzw L o3j tej ded W EMmilsOdatsoa doah j ¢
ktcOdzsL Mlsstese ddzo j elsse® H&W MddsjL O dOdsyOmisdy.
g kzh j misajejdds OMmbtedadEsz 2 &BjlssH [ . ¢c. 14O Hdzv fsdzzyj ddwy
COoOfdzv B sOdzdzd yi MYBOF Isipy C pdz€ oPEg HP'S2 IstckB ¢ o dzzlstej dadzd 3
f zOo dzj dedw d dOYOdzO dMmyf Otej dedw 1 dzj CstetsdBOGdedIsde &3 f tsdzj d&3 ( O,
distsydzd SO0 dz0 fslsdotlstsyds 2 ddzHESIstte WO i | i)W L@ jintibo tets)y dz
00dzd | detso j2Nh j2 L dzjdgjdelsdets?2 BOL', 9o fjtoolky tyjtejH' IsteOdaL «
ftetso jteClk dzgO dzOH j Y desfls! Hdzw B MY Jjyjded™w Hozdlsj dz dzs?2 tcOB 5k

{OLOBBOj & MistelzC Is itz ¥ ¢ tefipiZlsjtedsaiz f dsjBftats® e 5 Misf totsls d o dzj
EmsOdtso S s MddadsjL bk dOdsyoOmisdy, o0 Cthktsts? BEsCOR] Gkt

RMrskzj g 2 IstcOdzl dilstste fsd3jh Oj My SlsHj dz dzets 3=l & Qs
Yydqeésd IsjdfjwOlszter . ydv shizh jMisedjddy sy mMno dL &j ] dd
fei sz HOUdS Isj & w0z, fsHoatsHYNd] fsesHO d HEkzed
dzaj d&3jdzgj § 300 AC.

1dzsC dLdzjtej dede C iz P j BOBLzsMdzs? HOLYdS Isjdif jwwOlskzer
dzj dedatsets dBjyHE IsjfdsslsosHsR Ctf MO kttOdL Misse® d &Bj H A

I GEGO F=
BEC i AR

=1

! I

g A3mepeHne
l'eHepatop [paiisep % anpa?xeum >
U3MEPUTENBHOMO uceneayemoro MukpoKkoHTpoAnep MepcoHanbHbii
TOKa TpaHaucTopa KOMMbIOTED
N3mepenme
TOKa
Wccnenyembiit [esearoy
Bnok nutanus 4 “MNynbCoB
TpaHaucTop VlamepeHMe rpefoLLero
TEMnepaTypbl T0Ka

! |

tdMm. 1. uwbtkSbkzttdOw Moj®BO fdBtted HEY Ctdbtdy s
stcOdzL d Miststetso ls@d@sootﬁlq’isu;@; i dzls j L 2 dzOdes yOMmis d y

Eq j &3sE.ls,p ts9  £.1.8Zemskov A.V., Novikov D.P., 2015
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RLBjtedlsjdz' dgf 2 Bdzs€¢ 9Cdzs yoOjls yifd ssftejHidjddw fOHJ
Es¢0O, ftolsjCOshjets YydjtedL dajets. vOCyj dzitsBratHdd L di3d tedls
HWh jets COdzOdzO ts14cCOc Mols te0my jIdds@dpL dsfijlshiy j tOlsztesykzo ise dlsj dz¢ dzs ¢

10 tedmMizdzeC i 2 JtedojHjdzO L dzj Clstedyi MSOWY Mrj BO Mddse sct
IZses OO stcO.

]l ¢€Ovyimbej IsjdsfjtcOkztesykzomlsodlisj dzt dgsecs  OtcOWRI Istc® o " |
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DEVICE FOR THERMAL RESISTANCE CONTROL
OF INVERTER TRANSISTORS OF MOUNT ON NANOPARTICLES SYNTHESIS

A.V. ZemskoW, D.P. Novikov
1Candidate of Technical Sciences, Associate ProfesBaistgraduate Student
Ogarev Mordovia State University (Saransk), Russia

Abstract. The dispersion of thermal resistance value ae well as dispersion of other characteristics in the tran-
sistors, which are switched on in one power circuit, causes the bigger heating of sampthe wibhst parameters and
nonuniformity of heating of the heatsink and device case. Thermal resistance control of transistors by the inverter in-
stallation can increase the reliability and service life. Therefore, the development of the instrumentnfiad tieer
sistance monitoring of transistors was the task of this research work. Creation process of the device with usage of
known technique of thermal resistance measurement, based on which the improved device meeting the modern require-
ments is developed, géven in this article.

Keywords:inverter, nanoparticles synthesis, thermal resistance, power transistor, reliability.
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ACCELERATED RESOURCE TEST OF POWER
TRANSISTOR OF HF-INVERTERS OF SPECIAL APPLICATION

AV. ZemskoVt, D.P. Noviko\?, P.Yu. Karpunin?3
1 Candidate of Technical Sciences, Associate Profe$Baistgraduate StudefStudent
Ogarev Mordovia State University (SaranskjsBia

Abstract. Development of a screening technique of potentially unserviceable power transistors allowing in-
creasing reliability of highfrequency inverters requires carrying out of resource tests. From the point of view of re-
search time, it is expedieto carry out the accelerated resource tests. The diagram and algorithm of the installation
work of the accelerated resource tests of power transistors meeting the modern requirements is provided in this article.
For the accelerating factor the increastmmperature appears.

Keywords:high-frequency inverter, power transistors, accelerated resource tests, reliability of transistors.
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