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«JIECA EBPA3ZHMA - ITOJIMOCKOBHBIE BEYEPA»
19-25 cenTsiopn 2010 r

Kondepenmus «Jleca EBpasun» ¢ 2001 roaa exeroHo npoBOAMT paboTy B pasHbIX CTpPaHax
u yxe npoxomuna B Poccum, benapycu, Ilomsme, @unnsaaun, Ykpande u Beurpuu. 3a Bpems
peanu3alMH NOpoekTa B KoHQepeHUIHH NPHHANH ydacTHe ydeHble W3 39 permonoB Poccum u
31 crpauni (AbGxasus, ABctpus, Asepbaiimkan, benapycs, bonrapus, Bennkobpuranus, Benrpus,
I'epmanns, [lanns, Uanonesns, Ucenanus, Upan, Utamas, Kasaxcran, Kanana, Keipreiscran, Hunep-
nauasl, Hopeerns, [lonsma, Poccus, Cepous, Cnosakus, CIIA, Vkpauna, Ounnaaaus, @pasims,
Xopsarus, Yexus, [sefinapus, llIzeuus, KOxuas Kopes). lons ygactis 3apyOeKHBIX y4EHBIX €xkKe-
roaso cocrasiasgeT ot 30 % no 45 %. TpamuumorHO MOCKOBCKHI rOCyIapCTBEHHBIH YHUBEPCUTET
neca ABASETCA TOJOBHBIM OPraHH3aTOpPOM, a PYCCKHH S3BIK — O(QHIMAIBHBIM pabodHM A3BIKOM
KOH(QEPCHIIHH.

OcHOBHO# Hensio U 3a1adamu kKoHQepenuun «Jleca Espasumn» sBnsercs co3iaHue yCIOBHH

15 B3aHMOZCHCTBHS CIISIIHAIUCTOB B 00J1aCTH JIECHOTO XO34HCTBA, ISCOBOCTBA, 3aMlOBEIHOIO JeNa,

IKOIOTHH, AKTHBHCTOB OOIIECTBEHHBIX 3KOJIOTHYECKAX OpraHH3alHii, CPEeACTB MaccoBoi HHpOpMa-
LHH H YYCHBIX CICUHAIHCTOB IS OXPaHbI JICCHBIX 3KOCHCTEM H OKPYKAIONICH Cpe/ibl, HHTErpalus C
3apyOekHBEIMH crienHanicTamMi. O3HaKOMICHHE MOJIOABIX CHEIHaNHCTOB C MHOIOOOpasHeM JIeCo-
pacTHTenbHLIX 30H EBpasun, HoBeHIIHMH paspaboTkaMH B 00/1aCTH BEACHHA PAIIHOHAILHOIO JICCHO-
TO XO35#CTBa, 3aMOBEHOIO JIeNa H JeCHOro 00pa3oBaHHs H X NPHMEHEHHEM B HAy4YHO-HCCJIE0Ba-
TeabCKo#H paboTte H yueOHOM HpoIecce, a TaKke COXPaHEHHE H Pa3sBHTHE OTEYECTBEHHBIX HAY4YHO-
NEJArorHYeCKHX KO,

3a nocneaHee necsTuieTHe KoHbepenuns «Jleca EBpasum» sBasercs KpyNHEHIIMM MOJIO-
aexubiM hopymoMm B [lenTpanbHoii H Bocrounoit EBpone no npoGiemaMm 1e€coB, JIECHOH HayKd W
o0pa3oBaHKA.

Hacrosumit Homep «BecThnka MoCKOBCKOIO rocyIapcTBEHHOINO YHHBEpCHTETa Jieca — Jlec-
HOTO BECTHHMKA» COACPXKHT Marepuansl X MexayHaponHo#d koHGepeHIHH MOTOABIX yueHbIX «Jleca
Espazum — [loamockoBHBIE Bedepa», nocBsuieHHOH 90-neTHio MOCKOBCKOIO rocyAapCTBEHHOIO
vEuBepcHTeTa neca u 1 70-netuio co aus poxaeHus npodeccopa M.K. Typckoro, koTopas npoxoau-
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METHODOLOGY FOR OPTIMIZATION OF COORDINATED
FORESTRY, BIOENERGY AND INFRASTRUCTURE INVESTMENTS
WITH FOCUS ON RUSSIAN FEDERATION

PETER LOHMANDER, Professor Department of Forest Economics, Faculty of Forest Science,
Swedish University of Agricultural Sciences (SLU), SE — 901 83 Umea, Sweden

Russian Federation has a very large
sustainable forest harvesting potential

In large regions of the world, such as
Russian Federation and Canada, the potential
future sustainable forest harvesting levels are
several times higher than present harvesting. At
an international forest sector symposium in
Russia, March 2009, Lohmander showed that
all kinds of forest raw material dependent
activities in Russian Federation can be very
strongly increased [1]. “International region-
al” studies followed [2], an international re-
search agenda with partners from most parts of
the world was developed [3], [4], an analysis
of Canada [5] and a presentation for Chile [6]
were developed.
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Analysis of the forest sector of Russian
Federation and an important opportunity
to cooperate with European Union

In Russian Federation, the utilization
of the forest resources can be very strongly in-
creased in a sustainable way. It is possible to in-
crease the industrial utilization of raw materials
from the forests, such as stem wood and other as-
sortments, irrespective of how these assortments
are distributed between saw mills, pulp mills and
companies in the energy industry

The complex problems of the global sys-
tem with green house gases and global warming
and the level of the carbon stock in the forests,
has become a dominating topic in all media and
conferences during the latest years. With increas-
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Figure 1. Russian Federation has the largest forest in the
world and the harvest can be very strongly increased
in a sustainable way. Sources: Lohmander [1, 2, 8, 10]

Harvest (2008) under bark /
Stock (2005 or 2008) over bark

Figure 2. The ratios between harvest levels and stock lev-

els in different regions. Sources: FAO and Lohm-
ander [10]

‘igure 3. Sequential expansion of infrastructure such as railroads and roads. Investments in infra-

Fig

structure and forest sector activities, such as harvesting and plantation, should be optimized in

combination. Lohmander [1, 10]

ing utilization of the production potential of the
forests, the forests can capture more CO2 from
the atmosphere and we may solve the global
warming problem. When we harvest a forest and
use the timber to build wooden houses, bridg-
es and other constructions, the carbon that was
originally captured by and stored in the forest is
moved to the constructions. When we harvest the
forest, the forest land is released and can be used
for a new plantation. This new plantation can
absorb even more CO2 from the atmosphere. In

JECHOW BECTHHK 1/2012

case we do not use the old forest and harvest it,
the forest net growth sooner or later stops. Then,
the forest does not contribute to the net uptake of
CO2 anymore.

For these reasons, European Union, EU,
has defined a target for renewable energy. It
says that EU should have at least 20 % renew-
able energy in the year 2020. In the year 2007,
the gross inland energy consumption of EU was
1806 Mtoe or 21000 TWh. The renewable en-
ergy represented 7,8 %. Hence, EU needs 2563
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Figure 4. Structure of the objective function of one of the
forestry and infrastructure investment optimization
models in Lohmander [10]
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Figure 6 The optimal harvest volume in a central part of
Siberia, over time, in one of the cases studied in
Lohmander [10]

TWh more of renewable energy, each year, in or-
der to meet the 20 % target of the year 2020. This
amount of renewable energy can for instance be
found in approximately 1300 million cubic me-
tres of wood. All the background figures, refer-
ences and derivations are found in Lohmander
[10]. Russian Federation and EU now have the
opportunity to cooperate. Both parties would
benefit very much from such cooperation. If we
use a part of the forest resources of Russian Fed-
eration for this purpose, exporting energy wood
to EU, we can meet the 20 % renewable energy
target in EU and at the same time generate a con-
siderable economic profit in Russian Federation.

The general structure of the optimization
problem of coordinated expansion of sustainable
forest and bio energy supply chains, infrastructure
and industrial plants has been studied. Alternative
dynamic optimization models have been defined.
Optimal solutions have been derived for alterna-
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Figure 5. The optimal advancement, expansion of infrastruc-
ture and forestry, from south to north, in Siberia, over
time, in one of the cases studied in Lohmander [10]
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Figure 7. The renewable energy from a part of Siberia,
over time, in one of the cases studied in Lohmander
[10]

tive cases and conclusions have been made. Ca-
pacities of industries of different kinds, using raw
materials from the forests, should be strongly ex-
panded. This also leads to increased employment
in all concerned regions over an infinite horizon.

Conclusions

In Russian Federation, the potential sus-
tainable forest harvesting level is more than ten
times higher than present harvesting. A part of the
forest resource may be used as a sustainable source
of energy in EU, where the target is 20 % renew-
able energy in the year 2020. The plan, briefly
presented in this paper, makes sure that Europe
will get the desired amount of renewable energy.
At the same time, the EU climate targets can be
met and considerable profits are generated in Rus-
sian Federation. According to one optimized case
presented in Lohmander [10], it should be possi-
ble to generate profits with a present value of ap-
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proximately 200 billion EURO. Of course, with
more detailed numerical background information,
it would be possible to derive a more exact profit-
ability estimate. Now, the next important step is
to make sure that concrete negotiations between
the involved parties are initiated and that the real
solution comes true.
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Introduction

Forests can be, and are, used for many
different purposes. It is important to consider
these simultaneously. In several regions, in par-
ticular close to large cities, such as Paris and
Moscow, the economic importance of recreation
forestry is very high in relation to the economic
results obtained from traditional “production ori-
ented” forest management. This does however
not imply that production of timber, pulpwood
and energy assortments can not be combined
with rational recreation forestry. Considerable
harvesting is often necessary in order to obtain a
forest density that is optimal when we also con-
sider recreation.

Recreation activities in a forest close to
Moscow, September 2010. A large number of
people can simultaneously study moose, ride bi-
cycle, collect mushrooms and hike. The total rec-
reation value per hectare is very high, in relation
to the value of the production of timber in the
same area, partly because the population density
is very high in the Moscow region. Photo: Peter
Lohmander, September, 2010.

A new methodological approach to op-
timization of forest management with consid-
eration of recreation and the forest and energy
industries has been developed. It maximizes the
total present value of continuous cover forest
management and takes all relevant costs and rev-
enues 1nto account, including set up costs. The
optimization model includes one section where
the utility of recreation, which may be trans-
formed to the present value of net revenues from
recreation, is added to the traditional objective
function of the present value of the production of
timber, pulpwood and energy assortments.

F1: The picture shows a typical recreation
site in a part of a forest close to Moscow. It is

34

important to observe that the selected recreation
site has a forest density that is much lower than
in most other parts of the forests. In this particu-
lar case, the low forest density was obtained via
wind throws in combination with peat land. Pho-
to: Peter Lohmander, September 2010.

Zazykina and Lohmander [11] report
visitor preferences concerning forest density and
forest age. Most visitors would prefer a lower
forest density than what the found in the existing
forest.

F2: The numbers of visitors per hectare in a
forest area close to Moscow during the very hot
summer of 2010. It is understandable that peo-
ple select a dense and cool forest when the tem-
perature 1s very high. A quadratic function of the
relationship, with parameters estimated via the
ordinary least squares method, 1s also found in
the graph.

F3: In general, we may expect that the an-
nual value of recreation per visitor, close to large
cities, can be estimated as a concave quadratic
function of the type shown in the graph. The par-
ticular parameters used to construct this graph
are not based on empirical data. The graph is just
one example illustrating expected function prop-
erties.

F4: The forest stock development is a func-
tion of the stock level directly after harvest and
the harvest interval.

F5: The present value function, excluding the
value of recreation, is the sum of the profit from
the first harvest and the present value of the infi-
nite series of profits from later harvests.

The cost of moving harvesters and for-
warders to the harvest site is denoted c. p is the
variable net profit per cubic metre. The harvest
volumes during the first and later years are de-
noted hO and h1 respectively. The rate of interest
is r and the harvest interval is t.
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In case there are no people interested in

recreation in the forest area and the objective
Is to maximize the present value of the profits
of forest production, then we should follow the
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stock path described in the graph. Instantly after
harvest, the stock level should be approximately
75 cubic metres per hectare. Then, we should
harvest again, when the stock reaches 135 cubic
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metres per hectare. This means that we should
use a ten year harvest interval.

F7: Incase there are many people interested in
recreation in the forest area and the objective is to
maximize the present value of the profits from for-
est production plus the present value of recreation,
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then we should follow the stock path described in
the graph. After harvest, the stock level should be
approximately 45 cubic metres per hectare. Then,
we should harvest again, when the stock reaches
165 cubic metres per hectare. This means that we
should use a 22 year harvest interval.
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Conclusions

In general, forest management, that is
optimal when all objectives, including recrea-
tion, are considered, typically is characterized by
larger thinning harvests than forest management
that only focuses on the production of timber,
pulpwood and energy assortments. It is impor-
tant to be aware of the fact that the exact figures
presented as optimized results are illustrations of
typical expected cases. The detailed background
and mathematical assumptions are reported by
Lohmander and Zazykina [13].

The results also show that large set up
costs have the same type of effect on optimal
forest management as an increasing importance
of recreation, close to large cities. Both of these
factors imply that the harvest volumes, during
each harvest, increase and that the time interval
between harvests increases. Even rather small
set up costs imply that the optimized continu-
ous cover forest management schedule gives a
rather large variation in the optimal stock level
over time.
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Jlomanaep  II.  METOHOJOIUS  ONTUMM3ALUMHM  KOOPIMHUPOBAHHbIX
MHBECTHUHWH B JIECHOE XO3iWCTBO, BHOOHEPTETUKY U MH®PACTPYKTYPY HA
INNPUMEPE P®.

MmeroTes Xopousee NEpCreKTHBBI 3HAYMTETBHOTO YBEIHUEHHA OOBEMOB NIeCOCHIPbS  Pa3HOro
ACCOPTHMEHTA, HANPHMEP CTBOJIOBOH JIPEBECHHbI, HE3aBHCHMO OT paclpelcIeHUs MEKJY JECOTHIKAMH,
[IBK u suepretnueckumu xomnanuamu. Msyuaiorcs oGumme NyTH ONTHMHU3AlMH CKOOPAMHHPOBAHHOIO
PACIIHPCHHA MOUHOCTEH MOCTABUIMKOB JIECOCHIPbS M OMOYHEPruu H uH(pacTpyKTyphl. Pacemarpusatores
QIBTCPHATHBHEIC JHHAMHYECKHE MOeaH. BbiBoasaTcs onTuMasibHble PElICHMS NS Pa3IMYHBIX CTYYaeB M
JICNIAKOTCS TIPEABAPHTENLHbIC BBIBO/IbI MO MOBO/Y 3HAYHUTE/ILHOTO PACIHPEHHS TIPOMbILITEHHBIX MOLHOCTEI
PA3HOTO poOJa HCMOIB3YIOLIUX, JIECOCBIPBE, YTO, B CBOK OYEpe/lb, BEET K YBEJMUYCHHIO 3aHATOCTH BO BCEX
3aMHTCPECOBAHHBIX JIECHbIX PErHOHAX B PACCMATPHBACMOM BPEMEHHOM MEPHOJIE TLIAHHPOBAHNS.

Kirouesble c110Ba: ONTHMHM3ALAA, IMHAMHYECKHE MOJIETH, BO30GHOBISEMAS SHEPIHA.

Lohmander P. METHODOLOGY FOR OPTIMIZATION OF COORDINATED FORESTRY,
BIOENERGY AND INFRASTRUCTURE INVESTMENTS WITH FOCUS ON RUSSIAN FEDERA.-
TION.

Tt is possible to increase the industrial utilization of raw materials from the forests, such as stem wood
and other assortments, irrespective of how these assortments are distributed between saw mills, pulp mills and
companies in the energy industry. The general structure of the optimization problem of coordinated expansion
of sustainable forest and bio energy supply chains, infrastructure and industrial plants has been studied. Alter-
native dynamic optimization models have been defined. Optimal solutions have been derived for alternative
cases and conclusions have been made. Capacities of industries of different kinds, using raw materials from
the forests, should be strongly expanded. This also leads to increased employment in all concerned regions
over an infinite horizon.

Key words: optimization, dynamic optimization model, renewable energy.

Ko3zonepos B.B., Imutpues E.B. IHCTAHIIMOHHOE 30HAUPOBAHMUE JIECHOI'O ITOK-
POBA: HHHOBALIMOHHBIN NOAXO/I.

Tloka3sanbl ocobennocTH paspabaTsiBaeMoii HHHOBALHOHHOMN TEXHOJIOMMH TEMATHYECKO obpabotku
AaHHBIX THIEPCTIEKTPANLHOTO a9POKOCMHYECKOTO 30HAMPOBaHHUS. JeMOHCTPHPYIOTCS NPUMEphl Pacro3Ha-
BAHHA NPHPOJHO-TEXHOICHHBIX 0OBbEKTOB NpH 00yueHnN K1acCH(UKATOPA HAa OCHOBE OJHOTO CaMOJIETHOIO
Tpeka ¢ NaHHBIMH THIICPCTIEKTPATbHOH ChEMKH M PacpOCTPaHEHHs Pe3ynbTaToB 06yd9eHns Ha Apyroil Tpek.
OBcysxnaeTcs HOBBIH NOAXOA K BATHAALMH MOTY4aeMOil HH(POPMALIMOHHO# MPOAYKIMH 06pabOTKH a3pon306-
paxeHH# BEIOPAHHOH TECTOBOMH TEPPUTOPHH JIECHOH PACTHTENLHOCTH.

KimioueBbie cnoBa: runepcnekTpanbHoe aypoKoCMHIECKOE 30HANPOBAHHE, pacno3HaBaHHe 00bEKTOB,
Ha3eMHas BaJMAALNA,

Kozoderov V.V,, Dmitriev E.V. FOREST COVER REMOTE SENSING: AN INNOVATIVE
APPROACH.

Characteristic features of the developed innovative technology of thematic processing hyperspectral
airspace remote sensing data are shown. Examples are revealed of natural and anthropogenic objects pattern
recognition under supervising the relevant classifier on a one aircraft routine with the hyperspectral instrument
installed onboard it while extending the supervising results on another route. A new approach is discussed
concerning the validation of the obtained information products of airborne imagery processing for the selected
test area with forest vegetation.

Key words: hyperspectral airspace remote sensing, pattern recognition, ground-based validation.

*
Jlomangep I1., 3aseikmna JLA. METOJIOJIOTHSI ONTUMH3ALIMMA HENPBLIBHOI'O

HEUCTOUHUTENBHOI'O JIECOMOJIB30OBAHUSA /I OBECNIEYEHHSA PEKPEAIIHOHHBIX

YCJIYT U V1A NEPEPABOTKH B JIECHOM M SHEPTETHYECKO# MMPOMBIIJIEHHOCTH.
Jleca HCI‘IOJ‘ILBY}OTCH H MOI'YyT HCIOIB30BaTLCHA B pamux LHeaax. Baxmo YHECTh BCC 3TH LEIH

OLHOBPEMECHHO. Pa3paboTaH HOBBIIT METOMOIOrHYECKHIT MOAXOI K ONTHMH3ALHH JICCONOB30BAHHH C YUETOM
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obecreyenns peKpeallHoHHLIX YCIIyT, NepepaboTKH B JIECHOH M 3HEPIETHHECKOH MPOMBIULICHHOCTH. On
MAKCHMM3HPYET OOmIyH) TEeKyLYI0 IHCKOHTUPOBAHHYK) CTOHMOCTH HEMpPEPLIBHONO HEHCTOWMTEILHOTO
JIeCOMOIb30BAHMUS U YHHTHIBAET BCE 3aTpaThl OYAYILEro NEPHOAA U AOXO/bl, BKIKOUYAS HA4AILHBIE 3aTPATHI.
KtoueBbie c0Ba: ONTHMHU3AMIHA, PEeKpeallHOHHBIE YCIYTH, 1eCOMO0b30BaHHE.

Lohmander P., Zazykina L.A. METHOLOGY FOR OPTIMIZATION OF CONTINUOUS
COVER FORESTRY WITH CONSIDERATION OF RECREATION AND THE FOREST AND EN-
ERGY INDUSTRIES.

Forests can be, and are, used for many different purposes. It is important to consider these simultane-
ously. A new methodological approach to optimization of forest management with consideration of recreation
and the forest and energy industries has been developed. It maximizes the total present value of continuous
cover forest management and takes all relevant costs and revenues into account, including set up costs.

Key words: optimization, recreation, forest management.

*

Baéuu H.A., Knesuos JI.H. 3AITACHI DQHEPTHUH B KVJIbTYPAX COCHBI.

TpuBEaeHS! 3aNackl H CTPYKTYPa aKKyMyTHPOBAHHON KyIBTYPAMH COCHbI JHEPIUH B PA3HBIX THIAX
Jieca IOMKHOM MOI30HE! Taiiry. [IpefcTapnenHble MaTepHalibl IaI0T BOSMOKHOCTb OUEHHBATE SHEPTeTHYCCKHH
MOTeHLUHA/ TPAAUIHOHHO HEHCIIONE3YeMBIX BpaKimii (PHTOMACCH M MO3BOJIAIOT HAMETHTD MYTH HX SHEpre-
THYECKOTO HCIONb30BAHMS, @ TAKKe SBISIOTCA OCHOBOM /I COCTABICHHS JHEPTETHYECKOrO DanaHca JIeCHBIX
IKOCHCTEM.

KitoueBble ¢/10Ba; KyJIbTYPhI COCHBI OOBIKHOBEHHOH, YHEPreTHUECKHH MOTeHUHA, (PUToMacca, THITEI
neca, ApeBecHbId ApYC.

Babich N.A., Klevtsov D.N. RESERVE OF ENERGY IN PINE CULTURES.

Showed reserve and structure storage energy pine cultures in different typies of forest in south-subarea
of taiga. Presented data give posibilities to evaluate energy potential unutilized parts of phytomasse and find out
solutions their energy use, as well as can be foundation for tabulation energy balance in forest ecosystems.

Key words: cultures of pine, energy potential, phytomass, types of forest, wood floor.

Weanos B.T1., Mapuenxo C.H., 3aiiuesa JL.B., Heanos 10.B. METOJOJIOTHYECKHE AC-
MEKTbI ONPE/JEJEHAA BHOMETPHYECKHUX MAPAMETPOB LIMIIEK COCHbI OBbIKHO-
BEHHOM.

M3ydeH xapakTep M3MCHEHUH THHEHHBIX PA3MEPOB MIHIIEK COCHbI OOBIKHOBEHHOH NMPH KPATKOB-
DEMEHHOM XpaHeHuH. YCTAHOBIICHO, YTO XPaHeHHE LIHLIEK B 1a00paTOPHLIX YCAOBHAX TMPHBOANT K ObIC-
TPbIM H3MEHEHMAM HX pa3mepor. Kcmoskiosanne HemapamMeTPHUCCKUX KPHTEPHEB IO3BOHIO BbIABHTH
# OUEHMTHL PAINYHS H3YHEHHBIX NAPAMETPOB. AHAIM3 YACTOTHBIX PACMPEACICHHHA M0 GHOMETPHYIECKHM
napameTpaM UIMILeK TOKa3al LeJeco0DPasHOCTh BBINOIHCHHA H3MEPEHH HE MO3/HEE 3-X CYTOK nociue
ux cbopa. OnpeieIeHbl 3HAYUMBIC MHOKECTBEHHBIE JIHHEHHbIE MOJCIH 3aBHCHMOCTH Pa3MEpOB LIMINCK OT
OCHOBHBIX K/IMMATHUCCKHX MOKasareseil, XapakTepu3yoHuX IUHAMHKY MPOLECcca BLICBIXAHUA W PaCKpbl-
BaHWA LIHILECK.

KITio4eRbie ¢10Ba; COCHA 00LIKHOBEHHAS, MOP(OMETPHS LUKIIECK, KPHTEPHA YHIKOKCOHA, KOppeislH-
OHHBII aHAIN3, MHOKECTREHHAS THHEIHAS perpeccHs

Ivanov V.P., Marchenko S.1., Zaitseva L.V., Ivanov Yu.V. METHODOLOGICAL ASPECTS OF
SCOTS PINE CONES BIOMETRICS DETERMINATION.

Behaviors of linear sizes of the Scots pine cones are studied during short-term storage. It was
established that pine cones storage in laboratory conditions leads to fast changes of their sizes. Nonparametric
test has allowed revealing and estimating distinctions of the studied parameters. The analysis of frequency
distributions of pine cones biometrics has shown expediency of metering not later than 3 days after their
gathering. Significant multiple linear regressions of cones sizes dependence from the main climatic indexes,
characterizing dynamics of pine cones exsiccation and dehiscence, are defined.

Key words: Scots pine. cones biometrics, Wilcoxon signed-rank test, correlation analysis, multiple
linear regression.
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TPEGOBAHUA K MATEPUANAM ANA NYBNUKALMW B XXYPHATE

K paccMoTpeHuio npuHumatoTes He nybnukoeasluMecs paHee CTatbu o6Lmum 06LEMOM BMECTE C NpumedaHusamu 5-8 cTpann,
BKnioyas Tabnuusl n pucyHku (He Gonee 5).

K ctaTbe obazaTtenbHO NpUNarawTca:

1. AHHOTALWA Ha PYCCKOM W aHITMIMIACKOM A3bikax, BKIIOYan NepeBoA Ha aHrn. A3. Ha3BaHWA CTaTbU U chamunuin aBTopoBs
(400-500 3HakoB).

2. Knioyeeble cnosa Ha PyCCKOM W aHIMWICKOM A3blkax.

3. CeeneHwvs ob asTopax (aBTopckas cnpaska). (hamunus, UMs, 0THecTBo (NonHoOCTBIO); y4eHas cTeneHb W 3BaHne; No4eTHbIe
3BaHWUA; JOMKHOCTE U MecTo paboTsbl (C NONHbIM HAMMEHOBaHUEM yypexaeHus).

4, E-mail; gomaluHmMit afpec, NOYTOBbIA MHAEKC, KOHTaKTHbIN TenedoH.

5. OpurMHan peueHsuu ¢ NOANUCHIO peLeH3eHTa (He Huxe npodeccopa, A-pa HayK), 3aBepPeHHON NeyaTbio OpraHu3auum no
MecTy ero paboTbl (KOMUM He NPUHUMAIOTCS).

6. 3aKnioYeHUe Ha CTaTbIo, MONyYEeHHoe B NporpaMme «AHTUnnaruaT» (http://www.antiplagiat.ru/).

7. B HeoBX0anMbIX Cy4asx, Nocne Toro Kak crarbs npuHsita k onybnukosanuio, Bam cneayer ohopMUTE IKCTIEpTHOE
3aknioyeHue.

8 O6s3aTenbHo Hanuuve Bubnuorpadmueckoro cnucka (He 6onee 10 NCTOYHUKOB).

OCHOBHOIA TEKCT

BnexTpoHHas Bepcus npeacraensercs B opmarte MS-Word 97-2003 *.doc (sepcus MS-Word 2007 *.docx He
npunumaercs!ll) nu6o RTF u HassisaeTcs no pamunum asTopa.

TekcT HabupaeTcs v NpefcTaBNAeTCA B peAakuuio B ANeKTPOHHOM BUAE U Ha GymaxkHOM HocuTene — pacnedarka Ha npuHTepe
B 1 3K3IEeMNNAPE Ha OHOM CTOPOHE CTaHJapTHbLIX NMCTOB Gymaru hopmara Ad.

Mons cTpaHuubl: BepxHee — 20 MM, HwkHee 30 Mm, NpaBoe W nesoe no 20 MM, WwpudT Times New Roman, paamep wpudra
12 T, MEXCTPOUHBIFA MHTepBan — oauHapHBIi. AG3auHslit OTCTyn (kpacHas ctpoka) — 1,27 cm. MNpobenui u Tabynauus B
Havane ab3aua HegonycTUMbI!

CrmMcKn NCnonb3oBaHHOW NuTepaTtypbl oPoOpMNAKNTCH B COOTBETCTBUM C 6ubnuorpacudeckumi TpeGoBaHUAMN 1
pacrnionaraiotcs B koHLe AokymeHTa (TOCT 7.1-2003).

B cnucke nutepatypbl 4OMKHO GbiTh 10-15 UCTOYHMKOB, KOTOPLIE pacnonaraloTcs B nopsake uMTMpoBaHusA (cHavana pabotbl
ABTOPOB HA PYCCKOM A3bIKe 3aTeM Ha MHOCTPaHHOM). CNCOK A0MKEeH BKIK4aTh BCEX aBTOpOB, Hbi paboThbl UUTUPYIOTCA B
TexcTe. Henbas cobinatbes Ha HeonybnukoBaHHbie paboTsl.

dopmynbl 1 Tabnuubl

dopmynbl U crieLmanbHbie CUMBONbI (HanpumMep, rpeveckne Gyksbi) B CTaTbe HaBUPaIOTCA TEKCTOM (NYHKT MeHIo «Bcraeka —
Cwumeon — Symbol»). [ina cnoxHbix GOpMyn WCNoNb3yeTca peaakTop dopmyn Math-type 5.0 n Hixe.

Tabnuupl B TEKCTe HabMpaloTcs CTaHAapTHBIMK cpeacTBamu MS-Word (MyHKT MeHio «Tabnuua — [lo6asuTb Tabnuuy»).
Tabnuua AOmMKHA UMETh 3arofoBOK U CCbISIKY B TEKCTE CTaTby. LLinpuHa Tabnuubl - 82 unn 170 mm.

MnnocTpaunm

Kaabiit pUCYHOK AOSMKEH BbiTb NPEACTaBNeH OTAeNbHbLIM (hanniom (dpopmarsi: * tif, *.jpg, *.bmp *.pdf, *.eps, *.ai, *.cdr,

* dwg) B MS-Word He scrasnsaTb!!!

Mpachuku, CXxemsl U AMarpamMmbl CReayeT BbINONHATL B (hopMate MS-Excel (*.doc) u MS:Word (*.xs).

Taloke Anst U3roToBNeHns rpacukoB, CXEM U aUarpaMm noaxodaT BeKTOpHbIE rpacduueckne pegaktopbi: Adobe lllustrator
(*.ai), Corel Draw (*.cdr), AutoCAD (*.dwg)).

MnniocTpauwn, BeiNoNHeHHbIe B rpacMyeckom peaakpope Paint He NPMHUMAIOTCS, T.K. AaHHBIN peaakTop He obecneynsaeT
Heo6X0aMMOro Ka4ecTsa nocne coxpaHeHus daina.

Haanucu Ha pucyHKe BeinonHsioTcs wpudgtamm Times New Roman 10 nT.

ToNLMUHA NUHWIA HA PUCYHKaxX AOMkHa BbiTb HE MeHee 0,5 pt.

PucyHku-choTorpacuu nonyyeHHbie ¢ UupoBOi Kameps! U fipyrue pacTpossie 1306paxeHusi, Ha KOTOPbLIX OTCYTCTBYET Kakoi-
nuBo TekcT, NpeacTasnslTca B Buae dainos gopmara *tif um * jpg 6es cxarms (paspewetnne He meHee 300 dpi).
3anpeujaeTcs BCTaBNAThL B CTaThi0 CKAHMPOBaHHbIE PUCYHKK (rpacpmkn, amarpammbt)!

doTorpacum ¢ aHanoroBoi kamepbl NPEACTABNSIOTCA B BAAE OPUTMHANOB, OTNEYaTaHHbIX Ha MaToBOW UMK rMAHUeBon Bymare
paamepom He Gonbiue nucta A4.

MoanucK K pUcCyHKam pasmeLLaloTcs B TeKcTe cTatbi. Boe pucyHKi A0MKHEI 6biTb NPOHYMEPOBaHbLI U METh Ha3BaHue.

Mpu HecoBNIoAEHUM YKa3aHHBLIX TPeGOBaHUIA K MNNIOCTPaUMAM PeAaKUMA OCTaBNAET 33 co6oit npaBo PUCYHOK
yAanuTb UK OTKIMOHUTL CTaTkIo.

Penakuus 0CTaBnseT 3a cob0ii NPaBo BHOCUTL PEAAKLIMOHHBIE UMEHEHUS W NPOM3BOAUTE COKPALLEHUE B CTaTbAX.
KoppekTypa cTaTeii aBTopam He npefocTaBnaeTcs.

Mo no4Te maTtepuarnbl OTNPaBNSAIOTCA B PEAAKUWIO NPOCTOR MNK 3akasHoil GaHaeponsio (6aHaeponu ¢ 06LABNEHHOH
LeHHOCTLIO He NMPUHUMAKOTCH).

MHDOPMALIMAIO O NPOXOXAEHWM CTATE aBTOPbI MOTYT NOMY4MTE Mo TenedoHy 8(498)687-41-33.

MATEPWANBI, HE COOTBETCTBYIOLWUUE YKA3AHHbIM TPEBOBAHUAM, K NYBNUKALMUK HE NPUHUMAIOTCA!!!

My6nukaumm B XypHane GecnnartHele, HO ANsi NoNy4YeHns aBTopckux HOMEPOB Heobxoaumo oOpPMUTE NOANKCKY Ha
HeobxoaMMoe YMCNO 3KIEMMNNAPOB XKypHana B 3aatensCcTse Uiu no karanoram «Pocneyatb» 46814 u «Mpecca Poccun»
88469. Konus keuTaHuMK O NOANUCKE BbiCbiNaeTcs Ha agpec peaakuun.

Mnata c acnupaHToB 3a NybnukaLuMio pyKonucei He BIMMaeTCA.

Haw agpec: 141005, r. Meitvium, yn. 1-a MHcTutyTCKas, 1. Waparenscteo MY les-vest@mgul.ac.ru, Ten. 8-(498)-687-41-33
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