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2. BukopuctaHHs €JIeKTPOMArHiTHOTO (ha30BOTO METOAY AA€ 3MOTY BUSIBIISITH HAasBHI
nedekTH i30T MiA3eMHUX Tra30MpPOBOIIB, AKi PO3MILIYIOThCSA Y TPYHTAX Pi3HUX
THIIB.
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Asopckuit A.B., Ilooepescnwtit J1.4., Iux B.C., Bawjumax U.P. Bnusinue xa-

PAaKTEepPUCTHK MOYBLI HA BbISBJICHUE MOBPEKIACHHU I H30/IALUH ra30npoBoOAOB

Ornucanbt HpO6J'IEMI:I, KOTOPBIE BOZHUKAIOT IIPU KOHTPOJIE COCTOSTHUA U30JIAIMOHHOIO MMOK-
PBITUS TIO/I3EMHBIX Ia30MpoBojoB. Cpe BO3MOXKHBIX Je()eKTOB M3OJSIMOHHOTO MOKPBITUS
BBIJICJICHBI CKBO3HBIC TMOBPEKIACHUA U OTCIIOCHUE U30JIALINU. Honyqua AHAJIMTUYCCKass MO-
JIEJTIb 3aBUCUMOCTU MEXY YJACIIbHBIM CONIPOTUBJICHUEM MOYBBI U BETMYMHOMN q)a3030ro CIBH-
ra curHaia. IIpuBenensl rpaduueckne 3aBUCUMOCTH c/iBUra (a3l NMPH HATHYUN OTCIIOCHMIA
W30JILOHHOTO TTOKPBITHS TTO/I3EMHBIX I'a301POBOJOB, KOTOPhIE Pa3MEMIAlOTCS B MOYBAaX C
Pa3HbIM YJCIIbHBIM CONPOTUBJICHUEM. HpezmoxceHa CXeMa NMPUMEHEHUSA DJIEKTPOMArHuTHOTO
Q)a301aoro METOAa KOHTPOJIA U30JAUOHHOTO TTOKPBITUSA MOA3EMHBIX Ta30IPOBOI0B, PACIOJIO-
’KCHHBIX B TI0YBaX PA3IMYHBIX THIIOB.

Kniouesvie cnoea: mon3eMHblif Ta30IPOBO, U30JALIOHHOE MOKPHITHE, Ae)eKT, TeXHHIeC-
KO€ COCTOSHHE, CABUT ()a3bl.

Yavorsky A.V., Poberezhny L.Ya., Tsikh V.S., Vaschish&. The Influence of

Soil Characteristics on Identification of the Damage ofsas Pipelines Insulation
The problems that arise when controlling the insotecoating of underground pipelines
are described. Among the possible defects insglatimting we have distinguished transverse
damage and delamination isolation. An analyticatlelmf dependence between the resisti-
vity of the soil and the magnitude of the phasét gifi the received signal is obtained. An
image depending of a phase shift in the presendelamination of insulating coating of un-
derground pipelines, which are placed in soils vdifierent resistivity, is illustrated. The
scheme for applying electromagnetic phase contathod insulating coating of underground

pipelines located in soils of different types isgented.
Keywords:underground pipeline, insulation coating, defeathhical condition, the phase
shift.
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RECOMMENDATIONS FOR THE CONSERVATION OF SOME RARE
ARCTIC-ALPINE PLANT SPECIES IN THE CHORNOHORA MOUNTAINS
(UKRAINIAN CARPATHIANS)

R.M. Cherepanyh

The influence of external factors on populationsrarfe arctic-alpine plant species was
analysed. We revealed the negative impact of interisampling and grazing pressure on the
structure of populations. We also found the posigffect of moderate trampling and availa-
bility of microsites in habitats dfoiseleuria procumberendSalix herbace@opulationsWe
have proposed to protect populationsRedicularis oederiand Lloydia serotinathrough
controlling demutation processes in ecosystemstlanodigh conserving natural conditions in
the habitats, and if it is necessary to carry atibas of the active protection. It is important
to control the abidance of regime on the naturalgmted area to conserve the habitgbafis-
surea alpinaon the Petros Mountain. We revealed that it wagseary to eliminate recreati-
onal load on the population &aussurea alpinan the Brebeneskul Mountain by creation of
the main tourist route through the roundabout phitiuas established that the reproductive
parameters of populations, in particular, the nundfegenerative shoots, the coefficient of
generative reproduction and recovery index, coeldifed as a sensitive indicators of anthro-
pogenic changes.

Keywords:rare arctic-alpine species, exogenous factorscdmservation of populations,
Chornohora Mountains (the Ukrainian Carpathians).

Introduction. Arctic-alpine plants are a special group of organisntgch play
an important role in ecosystems of Arctic and sub@retjions and also in mountains
of the Northern Hemisphere. The nature of the distabutif these species caused by
fluctuations in the levels of continental glaciers, climatengka and the formation of
the landscape in the Holocefis]. Arctic-alpine species in ukrainian flora distributed
mainly in the Carpathians. Highland plants — organisntb wharacteristic morpho-
logy and physiology that are the result of adaptive ewwiuo the peculiar conditions
of existencd2(]. Arctic-alpine species take special place in the fléthe Ukrainian
Carpathians. There are a large part of common, tieeftoming and rare species
among them in the Ukrainian Carpathi§hg]. There are also many relics and endan-
gered species among the arctic-alpine plants. Arctic&lpiement of flora is presen-
ted of 67 species in the Ukrainian Carpathians, orab@it 7.4 % of the highland flo-
ra[l4, 21, 22 55 species of them have Holarctic type of area, 3espeowith Eura-
sian area, 6 species — Euro-American area andcspeEuropean area.

Many rare arctic-alpine plants are confined to the gldeiadlforms — ancient
glacial boilers and rocky ridges of mountain ranges.g@guhic massif that characte-
rized of such landscapes, not so much in this re@asically refuges for rare arctic-
alpine plant species serve Chornohora, Svydovets, Masmand Chyvchyny moun-
tains. They also occur on other areas, but listed ati@aes are centers of their distri-
bution in Ukraine.

Changes of natural conditions and active human exparaf subalpine and al-
pine zones lead often to the formation of an unfavorabléronment for rare plant
species and for self-regeneration of their populatitins established that the viabi-
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lity of populations of many species decreases duatto@pogenic pressuig, 7, 8,
10Q]. Obviously, that the increasing of human impact in higidaaffects on the popu-
lations of rare arctic-alpine species. Useful and aéistproperties of many of them
led to their extensive use by man. The result of thisdsging of the square of distri-
bution, changes in population structure and other negptiecessefl, 6. There are
a lot of populations among arctic-alpine plants that gseesented by small number
of individuals or small square of their habitats. Thesckes are particularly vulne-
rable to exogenous disturbances and stochastic enverdahthangegl6].

Therefore the studying of changes of structure ohsumpulations under the
influences of natural and anthropogenic disturbancastisal. So the purpose of our
research is to establish the impact of natural and gugemic factors on populations
of rare arctic-alpine species, and develop recommendatdr their conservation.

Materials and methods.The objects of our investigation are population of the
next rare arctic-alpine species, in particutanemone narcissiflorh., Bartsia alpi-
nal., Cerastium lanatum_am., Dryas octopetald.., Lloydia serotina(L.) Reic-
henb., Loiseleuria procumbenglL.) Desv., Pedicularis oederiVahl, Salix herba-
ceal., Saussurea alpind_.) DC. Of theséAnemone narcissifolidDryas octopetala
Lloydia serotina Loiseleuria procumben®edicularis oederiSalix herbacea Saus-
surea alpinaare listed in the Red Book of Ukraifi23]. The remaining species pro-
posed in the Red Book of the Ukrainian Carpath[dis The studied species belon-
ging to 9 genus and 8 families.

The researches were realized in subalpine andealfmines of Chornohora Mo-
untains in the Ukrainian Carpathians. We used pernmtaesearch plots and a met-
hod of accounting on the route to obtain several yeadataf Was applied the map-
ping method and method of labeling of individuals. Habitahaaltitude, slope expo-
sition, density and number of individuals, projective em\etc. were identified for
populations. Much attention was paid to demographic éspecluding such para-
meters as age structure, ontogeny and vitality of indilsdueproduction and sexual
structure during the study of populatidi$).

Laboratory germination was investigated by germinatibseeds for 120 days
under room temperature and lighting. Seeds were getexitmdso after ultraviolet ir-
radiation (wavelengthif — 253,7 nm), which lasted for 1 minute, and aftemu-
tes of irradiation with light red spectrum € 668 nm; density of irradiatioR =
0.6-0.8 mW/cm?). Part of seeds were subjected to irfkie cold stratification. Se-
eds were frozen in a freezer for 15 and 30 days0etcl

Were used passive experiments and methods developedré plant species
during the research the reactions of the rarest spagigspact of natural and anthro-
pogenic factor§l2]. We were used passive experiments with partial darobieli-
viduals in populations, simulating the trampling, grazingioking of plants. We al-
so used experiments with point disturbances of soil amssgrover in populations for
less rare species. Index of recovery in populatisnsalculated as relation of the
number of pregenerative individuals to generativeviddals. The coefficient of ge-
nerative reproduction in populations defined as rattioumber of generative individ-
uals to adults individuals and expressed in a percefitdhe
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Results and discussionEstablished that coefficient of generative reproduction,
density of species and seed production are reduoeagehetative reproduction is ac-
tivated under grazing and trampling in populationsAaemone narcissiflorand
Bartsia alpina In particular, the coefficient of regeneration in pagions ofAnemo-
ne narcissifloranot far from Nesamovyte lake (south-western slopeQ4&8D0 m
above sea level) amount 50-60 %, and in the populatidBowmerla mountain (south-
eastern slope, 1800-1900 m above sea level), whiexpissed by human impact, co-
efficient of regeneration falls to 28,6 %. Left sidegkespectrums and activation of
vegetative regeneration are observed under conditibhaman impact on populati-
ons. Intensive trampling has negative impact on pojpuatofLoiseleuria procum-
bensand Dryas octopetala -projective cover of individuals and indexes of aanu
growth of shoots, density of species and number oémg¢ine shoots are reduced in
the populations (fig. 1). In a dense covering plant d@ with Juncus trifidud..
and Festuwa airoidesLam. reduced density of species, projective coverimnt) [zer-
centage of flowering shoots in rare arctic-alpine sgmeci

But not always human pressure has a negative effecexaonple, the reduction
of grass and denudation of the soil surface due to ratedanthropogenic influences,
can stimulate generative reproduction overgrowth of véigetahoots in populations
of Salix herbacedfig. 1). Small local disturbances stimulate floweringSafussurea
alpina. In particular, in the population of Saussurea alpinarebeneskul mountain
(north-western slope, 2000 m above sea level), whictvgan meadows, over the
past 15 years there was no observed generativediggiion[13]. Due to experiment
with local point disturbances of soil and grass cover, wergbd blooming of 10 in-
dividuals in the next vegetative seasons. Generativedaption is not due to elimi-
nation of competition from other species, because plalosmed at a distance of
6 meters from the places of experiment realization ZfigMechanisms of such reac-
tions on mentioned above exogenous influences requriteef study.

7
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§ m projective cover of
5 4 I generative individuals in
§- populations
c 3 I e

projective cover of
2 . individuals in populations

1
0 10 20 30 40 50 60 70 80 90 100

Projective cover, %

Fig. 1. Projective cover of individuals in populains under different conditions:
1) Loiseleuria procumbens (L.) Desv. (conservati@nepeneskul mt., north-eastern
slope), 2) L. procumbens (trampling, Brebeneskylmorth-western slope), 3) Dryas
octopetala L. (trampling, Brebeneskul mt.), 4) Exopetala (conservation, Pip lvan
mt.), 5) Salix herbacea L. (trampling, Brebenesku| north-western slope), 6) S.
herbacea (conservation, Brebeneskul mt., northeeastiope), 7) S. herbacea
(conservation, Petros mt.)
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Fig. 2. Experiment with point disturbances of s@hd grass cover in populations of
Saussurea alpina (L.) DC. on the Brebeneskul mt.= places of disturbances of soil
and grass coverh — generative individuals

The conservation of the natural conditions in the habitat is itaporin the
highlands of the Ukrainian Carpathians. In accordamitke the Berne Convention
and Habitat Directive conservation of natural habivdtspecies and to ensure condi-
tions for their reproduction is one of the important medras for the protection of
biodiversity[2, 3. That's why conservation of subalpine and alpingitags is also
priority task in protection of rare arctic-alpine plapéesies.

The conservation of the natural conditions in the hakiataportant for popula-
tions of Pedicularis oederandLloydia serotina Contravention of ecotypes and chan-
ging of the properties of habitat are the most thréagefactors for these species. For
example, drying of mesophytic meadows and alpines lmogy result in a decrease the
volume of a single ukrainian population Bédicularis oederbetween Brebeneskul
and Munchelmountains (south-western slope, 1950 m above sea.lévaiarrow
ecological-coenotical amplitude bloydia serotinaand overgrowing of it ecotypes by
Pinus mugoTurra due to the raising of upper limit of the forestdieg to reducing
the number of individuals, index of recovery and oaing of the square of small
amount habitats of this species. In particular, populatiobloydia serotinaon the
Velyki Kizly ridge (north-western slope, 1710 m above $mvel), which has about
30 individuals of which 15 is generative individuals, wsoon poor rocky substrate
and rocky areas. Recovery index in population is 0.6af&qof the habitat is 25 mz.
Therefore, it is important to control demutation processamique ecosystems and
populations to conserve endangered plants and if it isss@geto pursue active pro-
tection measures — to remove more competitive and sgjgeespecies.

Also, it is important to compliance with applicable enviremtal regime estab-
lished within protected areas for the conservation ofaegéred species. For
example, population of rai®aussurea alpinan Petros mountain (Chornohora array,
north-eastern slope, 1820 m above sea level), expgoseadstoral load. Grazing of
cattles causes a decreasing number of individuals inlgiign, aging of population,
breaks in flowering of generative individuals and redutiar vitality. In particular,
it was observed a weakening of flowering of individudlée found only from 3 to
7 blooming individuals in 2015 and 2016 years. Wheiegzevious vegetative se-
asons we observed 60 flowering individuals. Self-maantea of population is due to
vegetative reproduction now.
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Hiking trail passes through the populationS#Hussurea alpinan Brebeneskul
mountain in Chornohora. Considering the extraordinaiyes of the habitat where
the only ukrainian populatio€allianthemum coriandrifoliunReichenb. exists and
also grow rareRhodiola rosed. and Ranunculus thoré., recreational impact on
this territory need to be reduced significantly. This barachieved by furnishing of
the tourist route through the roundabout path, which lbeiswv the habitat.

It is important to determine the critical living condit®onf populations during
planning of nature protection measures. Suitable for this beainformation about
the regeneration niche of species, which is often nmate narrow than ecological
niche of adults individualp4]. Therefore the possibility of realization of the regene
ration niche can be a determining factor for the exigtensf population$9]. During
processing measures of reintroduction of species mssaty to consider information
about their eco-coenotic strategy and spatial variahifityegenerative niche because
ecological niche of generative individuals may diegnificantly from niche of pos-
terity. For example, favorable conditions for reproductid adults individuals may
have negatively influence on the development of seedéindwice versgld].

High seed germination of populatio@erastium lanatunand Loiseleuria pro-
cumbensestablished. Seed germination dynamics in spatial composigmiificantly
varies due to the different environmental and phytocoenotiditions in populations
of Loiseleuria procumben@ig. 3). It can be expression of different ways of @tds-
on and realization of regeneration niches under tinelitons of various factors in
habitats. Revealed that cold stratification and ultravialdiation increases seeds ger-
mination of Dryas octopetalaand changes the dynamics of germinatioiseleuria
procumbensExposure of red light spectrum and ultraviolet irridra have adver-
sely affect on seeds germinationS#ussurea alpina

100
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Fig. 3. Dynamics of seed germination of Loiseleugaocumbens (L.) Desv. from
several habitats

It is important to conduct further monitoring of populagoof rare arctic-alpine
species in the highland of Ukrainian Carpathians to détertheir viability, for cre-
ating the prognostic model of their future existence andtifitation measures of
conservation under the different conditions of the emwvirent and human impact. It
is important to eliminate human impact on populatiorth vaw vitality and species
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with significant level of rarity. This is especially camns for grazing, trampling, pic-
king and uprooting of plants.

For efficient assessment status of populations of ratéecalpine species it is
necessary to conduct monitoring of major structural amgttfonal parameters on
concrete stationary plots. It is important to use the netators as a most informa-
tive criterias: the area of population, general andcgffe number of individuals in
the population, coefficient of regeneration and indiesecovery, density of generati-
ve and vegetative individuals, types of spatial distributibrindividuals. Morpho-
metric studies should be carried out in the field withemoving individuals in order
to reduce the negative impact on populations.

Conclusions. Thus, reproductive parameters of populations, irtiqdar, the
number of generative shoots, coefficient of generatypeoduction and recovery in-
dex can be used as sensitive indicating signs of@mibgenic changes.

The results about seeds reproductiorCefastium lanatumDryas octopetala
Loiseleuria procumbenandSaussurea alpinaan be used for the cultivation of rare
arctic-alpine species in culture and their subsequentroduction to natural localiti-
es. Information about factors that promote or inhibitgbeerative reproduction, for
example local point disturbances or damages of soil ars$ gaver, can help mana-
ging the ontogenesis of species during their cultivatiod conservation.

Considering that a large part of populations of ractaalpine species in parti-
cularAnemone narcissifolidryas octopetalalloydia serotinalLoiseleuria procum-
bens Pedicularis oederiSalix herbaceaSaussurea alpinare extended on Chorno-
hora array from the Brebeneskul mountain to the Pip iaauntain, it is important to
expand the squares of protected areas in the soutrreaart of the ridge.
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Haoitiuna oo peoaryii 14.12.2016p.

Yepenanun P.M. PekxomeHaauii moao 30epexxeHHsl AeIKUX PIiAKiCHUX ap-
KTO-ajbMificbkux BuaiB pociaun y YopHoropi (Ykpaineski Kapnatu)

Po3ryistHyTo BIUTHB 30BHILIHIX (DaKTOPIB Ha MOMYJISILIT PiIKICHUX apKTO-aIbIIIMCHKUX BH/IIB
pociuH. Big3HaueHo HeraTMBHMM BIUIMB {HTEHCUBHOTO BHUTONTYBAHHS Ta MAaCKBAIBHOIO Ha-
BAHTAKCHHS Ha CTPYKTYpPY MOy, BcTaHOBICHO NO3UTUBHUIL BIUTMB MIOMiPHOTO BUTOIITY-
BaHHS Ta HAIBHOCTI BUTBHMX MIKpOHIII B ocenuii Ha nomysnii Loiseleuria procumbensa
Salix herbacea3anpononosano uist oxoponu nomnyssuiii Pedicularis oederi Lloydia seroti-
Na KOHTPOJIOBATU JeMyTalliiiHi mpouecH Ta 30epiraTu MPUPOAHi YMOBH B OCENHUINIAX, a 32 IIOT-
pebu 3ilicHIOBaTH 3aX0/11 aKTHBHOI 0XopoHHU. B ocenuini Saussurea alpinaa r. ITerpoc Bax-
JIMBUM € JIOTPMMAaHHS 3aI0BiJHOTO pexxuMy. Y nomyJiiiii Saussurea alpinaa r. bpedeneckyn
HOTPiOHO YCYHYTH peKpealiiiHuii mpec NUIXOM OOTAIITYBAHHS OCHOBHOTO TYPHCTHYHOTO
MaplpyTy 4epe3 o0XiTHy CTeKKy. BcTaHOBIEHO, IO pepOIyKTHBHI apaMeTpH MOITYJIALi,
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30KpeMa YHCEIIbHICTh TeHEPAaTHBHUX MAroHiB, koe(ilieHT reHepyBaHHS Ta iHAEKC BiHOBIIEH-
HsI, MOJKHA BUKOPHCTATH K Yy TJIMBi IHINKATOPHI O3HAKY aHTPOIIOTCHHUX 3MiH.

Kniouosi crosa: pijkicHi apkTo-abITiiiChKi BUIH POCIIHH, €K30I€HHI YMHHUKH, 30epeKeH-
HsI IOy i, Ykpaiueski Kaprat.

Yepenanun P.M. PekoMeHAaLMU MO COXPAHEHUIO HEKOTOPLIX PeIKHUX ap-

KTO-a/IbNUiCKUX BUI0B pacTeHuii B UepHorope (Ykpaunckue Kapnatoi)

PaccMoTpeHo BIMsSHUE BHEITHUX (DJAKTOPOB Ha IOIYJIILUN PEIKUX apKTO-ANbIUHCKIX BH-
JI0B pacTeHHil. OTMEUEHO HETaTHBHOE BIMSHUE MHTCHCHBHOTO BBITANTHIBAHUS U MACTOUII-
HOM Harpy3Kku Ha CTPYKTYpY HOIYJISALUA. Y CTaHOBJICHO MOJI0KUTENbHOE BIMSIHUE YMEPEHHO-
TO BBITANTHIBAHMS M HAIUYHSA CBOOOJHBIX MHUKPOHOII B MECTOOOUTAHUAX Ha MOMyauu Lo-
iseleuria procumbens Salix herbaceallpenioxeno st oxpansl nomyssuii Pedicularis
oederiu Lloydia serotinakontponupoBars qeMyTalMOHHBIC TPOIIECCHI U COXPAHSTH PHPOI-
HbIE YCJIOBUS B MECTOOOMTAHMUSX, @ IPH HEOOXOIUMOCTH HPOBOIUTH MEPOIPUSTHS aKTHBHON
oxpanbl. B MecrooOuTanmsx Saussurea alpinaa r. Iletpoc BaKHBIM SBISETCS COOMIOCHNE
3amoBeHOro pexkuma. B nomymsimn Saussurea alpin@a r. bpa0aHIcKyn HEOOXOANMO yc-
TpaHEHHE PEKPEALIOHHOIO Ipecca MyTeM 00yCTPOHCTBa OCHOBHOIO TYPHCTHYECKOIO Map-
HIpyTa 4epe3 00XOJHYIO TPOIly. Y CTAaHOBJIEHO, YTO PENPOAYKTUBHBIE TAPAMETPBI TOIYIIALUIA,
B YaCTHOCTH, YHCIICHHOCTh TE€HEPATHBHBIX M0OEroB, K03 (OHUIINEHT reHepUPOBAHHS U HHIIEKC
BOCCTAHOBJICHHS, MOXKHO HCIIO/Ib30BaTh KaK YyBCTBUTE/IbHbIC MHIMKATOPHbIC ITPU3HAKU aH-
TPOIIOre€HHBIX H3MEHEHUIA.

Kniouesvie cnoga. penxue apKTo-aNbIMiCKHE BHBI PACTCHMIi, SK30T€HHbBIE (haKTOPEI,
coxpaHeHHe nomysuuii, Ykpanuckue Kapratsr.
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KIHETUKA ®LJIbTPALIIAHOTO CYIIIHHA MNOAPIBHEHOTO
MICKAHTYCA

B.M. Amamamokl, M. MOCIOKZ, O0.C. Ieamyk3, O.B. 3wcapkie4

HaBeyieHo pe3ysibTaTi €KCIIEpUMEHTAIBHUX JOCITIDKEHb KIHETHKH 1 JuHaMiku (iabTpa-
LIHOTO CYIIiHHS MOAPIOHEHOr0 MiCKaHTyca Ta OTPMMAHO KPHBI, IO OMUCYIOTH 3MiHY BOJIO-
rocTi Matepiaty B 9aci 3a/e)KHO Bijl BITaCTHBOCTEI BUCYIIYBAHOTO MaTepiany (3a 3MiHH TeM-
neparypu cymwibHoro arenra (40, 60, 80 °C)3minu Bucotu mapy (40, 80, 100, 120,
140mm) Ta 3minu mBUAKOCTI (imbTpartii cymuwisHoro aredra (0,6, 1,14, 1,6, 2,0f/c)). Pe-
3yJIbTaTU OOCIDKEHb HA OCHOBI TECOPETUYHUX Ta CKCIIEPUMEHTAJIbHUX JAHUX CIIPAMOBAHO Ha
MTOKpAIIEHHS MPOLIECY CYIIiHHS MMOIPiOHEHOr0 MiCKaHTyca y CTalliOHapHOMY Hiapi.

Kniouogi cnosa: xinetuka, TuHaMiKa, MiCKaHTYC, IIBUIKICTh (PiTbTPALiHOTO CYIIiHHS.

IMocranoBka mpoGiemun. BukopucTtaHHS anbTepHATHBHUX Kepes eHeprii €
OITHUM i3 HalMepCNeKTUBHIIINX IUIAXiB BUPILIEHHS 3pOCTalounX MpoblieM eHeprosa-
OesmeveHHs kpalHu. Biomaca € mKepeioM BiTHOBIIIOBAHOI €HEPTii, 3MaTHE 3aMiHUTH
BCi BUJI BUKOITHOTO MAJIMBA i € Y HeOOMEXeHill KiJTbKOCTi MPaKTU4HO CKpi3b. bioma-
ca Moyke 3a0e3MevqyBaTi BUPOOHHUIITBO TETIIOBOI, €JIEKTPUIHOI eHepril Ta pi3HNX BU-
IIiB TBEPIOTO TaNBa. PO3BUTOK Oi0€HEPTETHIHUX TEXHOJIOTii 3MEHITUTD 3AJICKHICTD
VYkpaiHu Bi iMIIOPTOBAaHUX €HEPTOHOCIIB, MiIBULINTG i eHepreTHYHy Oe3eKy BHac-
JIOK opraHizauii eHepromnocrayanHs Ha 0a3i MiCLEBHX TOHOBITIOBAHUX PECYpCIB,
CTBOPUTh 3HaYHy KiJBKICTh HOBHUX pOOOYMX Miclh (MEpPEeBaAXHO Y CiMbCHKUX
paiioHax), 3p0OUTh BEJIMKKUI BHECOK Y MOKPAILEHHS €KOJNOTIUHOT CUTYyaLil.

Sk BimoMmo, y cdepi OioeHepreTHky st BUTOTOBJICHHS TBEpAOro OiomnanvBa BU-
KOPHCTOBYIOTh HIBUAKOPOCITi iepeBa i OaraTopiuHi TpaBH 3i LIBUAKUM BiTHOBICHHIM
Ticyst 30MpaHHsA Ta BUCOKMMH NPUpOCTamMy Bposkato 6iomacu. Lli KyneTypu € ManoBu-
MOTJIMBUMHU JI0 TPYHTOBO-KJIIMAaTUYHUX YMOB, BHACHiJJOK 0araTopiutHOr0 BUPOIYBaH-
HS MOKPALLylOTh CTPYKTYPY Ta BIAaCTHBOCTI IpyHTY. JIO0 TaKMX POCIUH HaleXaTb:
eHepreTnyHa BepOa, eHepreTUYHa TOMOJISA, MiCKaHTyc, CBiTUrpac (mpoco Jio30momio-
He), ciga 6araropiuHa Tomo [1].

V kpainax LlenTpanbHoi Ta 3axigHoi €BPONM akKTHBHO PO3BUBAETHCS BUPOOHMII-
TBO Ta BUKOPHUCTAHHS €HEPTeTHYHNX OioMalMBHUX KyJIbTYp. ONHI€IO0 3 TAKUX POCIUH
€ MicKaHTyc a0o0 T. 3B. "CcJIOHOBa Tpasa'.

MickaHTyc — OaratopivuHa 3J1aKOBa KyJIbTYpa, IO HAIEKHUTH A0 TPYIH POCITUH
C,. Lle pocniHa 3 YOTUPUMETPOBUM CTEOJIOM i BOJIOCUCTHAM CYIBIiTTSM 0€3 HaciHH,
mo pocte 10 4 M y BUCOTY Ta MicTuTh 64-71 %Mac. 1eroIo3u, a BMICT 30J1H CTaHO-
BUTh 2,2 % mac. TemnorBopHa 3aaTHiCTE — 17MJDx/kr [2]. Mickantyc HeBuGariu-
BHIf 10 KJIIMAaTHIHAX YMOB, He MOTpeOye TOMATKOBUX yIOOpPIOBaHb; 30MpaTh BpokKait

npod. B.M. Aramaniok, 1-p TexH. Hayk —HY "JIbBiBcbka momiTexHIKa",
acuct. M.I. Moctok, kaHz. TexH. Hayk — HY "JIbBiBCbKka MomiTeXHIKa";
cT. HayK. cmiBpoO., acuct. O.C. Isamyk, kana. Texd. Hayk —HY "JIbBiBcbKa nomiTexHika",
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