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Ilpeonazaemcs 0boOwennvili 0030p MeXAHUUECKUXx KonebamenvbHuix cucmem. 3adava 6ubpo3auumsl paccmMampueaemcs Kax
86e0eHIe 8 OA306bILL KONCOAMENbHBIL KOHMYP OONOIHUMENbHOU 00pamuol céasu. [lokazano, umo cmpykmypa u ud 0OpamHoll ceasu
3asucam om @vlbopa napyuaivhvlx cucmem. Texnonoeus nocmpoenuss mooenetl Modcem OblMb PaAcnpOCMpaHend Ha CUCEMbl C
HeCKonbKuMu cmeneHamu coboovl. Onpedenenvl yCio8us CHUICEHUS YPOBHA Konebanull 00beKma 3auumol nymem npucoeouHeHus
OUHAMUYECKO20 2acumensi Kak HeKOmopol OONOTHUMENbHOU MAcCchl, NPUCOeOUHAeMol ynpyeum anemenmom. Ilpeocmasnenvt
CmMpyKnmypHble unmepnpemayuyu npoyecca OUHAMUYEcKo20 2auieHs KaKk 3a0auu Ynpagienus OUHAMUYECKUM COCMOosAHUeM 00bexma
sawjumol. Paccmompen npumep 68edenuss 0onoanumenvhol oopamuoil ceéasu. [annvie nooxo0bl mo2ym Ovimb pacnpocmpanervl Ha
cucmembl ¢ HeCKONbKUMU CHENEHAMU C80000bl, UMO MOICHO Peanu3068ams nymem 6HeOpeHUs NPUBEOEHHOU JHCeCmKOCMU (pazmeHmos
obwetl pacuemHoll cxembl 8UOPO3AUUMHON CUCTIEMbL C YUEMOM O0CODeHHOCMell CIMPYKMYpbl MeXaHudecKou cucmemvl U YCio8ull
Gopmuposanus cucmemvl GHEUHUX 8030eUCTNGUIL.

KuroueBbie cj10Ba: JWHAMHYECKOS TAalICHHUE KOJICOAHWH, CTPYKTYPHBIC CXEMbl BHOPO3AIIMTHBIX CHCTEM, JKBUBAJICHTHBIC
CTPYKTYpHBIE TIPeOOpa3OBaHHUSI.
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The generalized approach to develop mathematicaletsoof mechanical vibratory systems is proposést fBsk of vibration

protection is considered as the introduction oferént feedback into the basic vibratory circuithtis been demonstrated that the
structure and the feedback type depend on thegbastems selection. The modeling technology raapplied to the systems with
several degrees of freedom. The conditions to eedine protection object’s vibration level by joigim dynamic damper as some
additional mass connected by an elastic elemerg haen determined. The structural interpretatiothefdynamic damping process as
the tasks of control of the protection object’s aiyit state has been presented. The example afifieeent feedback introduction has
been examined. These approaches can be extentieel sgstems with several degrees of freedom, vdiaictbe implemented through
the introduction of the rigidity of the fragmentstbe general design model of a vibration protectaystem taking into account the

specifics of the mechanical system’s structurethadonditions of the external actions system ftiona

K ey words. dynamical antihuntingyibration protectiorsystems’ structural schemes, equivalent structtaasformations
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Paccmampusaromes (puxyuontsvie KpymuibHble a8MOKONEOAHUS 0OHOMACCOBOU Ynpy2ol Mmooenu. Bepxhee ceuenue ynpyeozo
9NeMEeHMA 3aKPYYUBaemcs ¢ NOCMOAHHOU Y2080l CKOPOCMbIO, A HA HUMNCHULL OUCK OeliCcmeyem MOMEHM CUL CYX020 MPEHUs.
Ilpeononacaemcs, umo cunvl cyxoeo mpeHus U3MEHAIOMCs CKAYKooOpasHo, coanacto 3akony Kynouna. Hccnedyemces penaxcayuonmulil
(paspwisnoir) pescum asmoxonebanuil, K020a NPOCKANL3LIGAHUE OUCKA OMHOCUMENILHO OROPHOL NIOCKOCU Yepedyemcst ¢ COCMOHUEM
ONUMeENbHO20 NOKos. Jlonyckaemcs, Ymo npu nPOCKanb3vbleaHuU OUCKA €20 Yelo8ds CKOPOCHb MOJCENm MCHOBEHHO USMEHSMb C8OLL 3HAK
Ha npomueononodxcrvlil. Ilonyuenvt ananumuyeckue peuienus 0 30H 3aCMOsL U CKOMbIICEHUs OUCKA 01 YCMAHOBUBULE20CS PeXCUMA
ABMOKONEOAHULL: 3AKOHbL OBUNCEHUS, BPeMs 3ACMOs U 8PeMsl NPOCKANb3bI8AHUS, NEPUOO ABMOKONCOAHUN. Y CMAaHO8IeHbl YCa08us Olsl
MECHOBEHHOU CMEHbl 3HAKA Y2080 CKOPOCIMU OUCKA HA NPOMUBONOLONCHDLIL.

KiioueBble c1oBa: aBrokoneOanus, GPUKINOHHBIC, KPYTHIBHBIC, PEIaKCAIIMOHHBIH PEKHIM, CHIIBI CyXOro TpeHwHs, 3akoH Kyona,
0JIHOMACCOBasl MOJCIIb.
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The frictional torsional oscillations of a one-masastic model are considered. The upper sectidheoélastic element is twisted with
a constant angular velocity, but the moment of fdigtion forces acts on the lower disk. The drgtfan forces are considered to be
changed unevenly according to the Coulomb’s lave ftaxation (discontinuous) mode of self-excitsdillations when the disc slip
relative to the reference plane alternates withteady quiescent state is examined. It is assunadathen the disk slips, its angular
velocity can instantly change the sign to the ojppame. The analytical solutions for stability 2erand the disk slip zones have been
obtained for the steady-state self-excited osmlfat the laws of motion, the quiescent state time the slippage time, the self-excited
oscillations period. The conditions for momentamarge of the disk’s angular velocity sign to thpasgite one have been determined.

Key words: self-excited oscillations, friction, twisting, exation mode, dry friction forces, Coulomb's laweanass model
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Heobxooumocmy uccredosanusn nuanus uOpayuy Ha Mexamudeckylo cucmemy GO3HUKAem Npu paspadomxe HPULOdCeHull 8
obnacmu mpancnopmuposKu 2py308, 000blie NONe3HbIX UCKONAEMbIX, NPOEKMUuposanuu Mawiun u mexanusmos. Ocobwviil unmepec
npeocmasnAom 3a0a4u MOOeIUPOBAHUL MEXAHULECKUX CUCTNEM NPU HATUYUU CUTl MPEHUs U CEA3AMU MedICOY dNeMeHmamit, Komopble
Hocam Heyodepaicugaiowull xapakxmep. B cmamve paccmompena mooenvhas 3a0aua ucciedo8anus YCiosull peanu3ayui NepuoOuieckux
pedcumos 8 cucmeme, cocmosujell U3 NOBEPXHOCMU KONeOAHUS U MAMEPUATbHOU MOYKY NPU HATUYUU CUT 2PABUMAYUU U 63KO20
mpenus. IIpeomemon uccne008anus A6Aemcs 3a30p mexcoy noodpacvieaemoll vacmuyell u nogepxXHOCmvio 8UOPpaYUlL, 603HUKAIOUULL
npu pesicume Kpammuoeo noobdpacuvisanus. IIpedcmagnensvt Heobxooumele u docmamounvle YCI08Us peanu3ayuu Ompuléd mpemve2o
nopsAoKa, OCHOGHbIE XAPAKMEPUCTNUKU pedcuMa noodpacvleanus mamepuanrbuou yacmuysl. Ilokazana nego3modicHocms peanusayui
pedcumos Kpamnoz2o noobpacwvleanus 015 onpeoeneHublx Kodp@uyuenmos azkoco mpenus. Tlonyueno ananumuueckoe vipajicerue
amMnaunyobl KONebanus npu Ycio8uu CywecmeosaHuu pexicuma Kpamio2o noobdpacviéanus. Amnaumyoa npedcmasiena 8 8uoe
@yuKyuY, KOMOpas 3asuUcuUm Om 4acmomel KOAe6AaHUs NOGEPXHOCHIU, MACCH YACMUYbL, KOIDduyuenma 6:13K020 mpeHus U KpamHocmu
pedcuma noobpacwisanus. Ilpuseden wacmuwiil ciyyai epagura GyHkyuu amnaumyosl 8 3asUcUMOCU om Kod@phuyuenma 613020
mpenus. Ilpedocmasiena memoouka onpeoeneHus Kpumudeckux 3HaueHull napamempa 6:13Ko20 mpeHus, Komopblil obecneuugaem
pedcum Kpamuoz2o nooopacvleanus, Ha OCHO8e NPUOIUdICEHUs ONUMENbHOCMU OEeCKOHMAKMHO20 O8UICEHUS Yacmuybl QyHKyuel
OnumMenbHoCmu noonema 4acmuybl Hao yposHem amnaumyosl konebanus. IIpeonoosicen zpaghoananumuueckuii memoo onpeoeneHus
NPUOIUdICEHHO20 3HAYEHUS KOIPDuyenma 6a3K020 mpeHus, KOmopbulii 0becnequgaenm pedsicum KpamHo2o nooopacel8aHus.

KiioueBble c10Ba: monOpachiBaHie MaTepHaIbHON TOYKH, MOBEPXHOCTH KOJICOAHMS, PEXKHUM KPaTHOTO MOAOPACHIBaHUS, BSI3KOE
TPCHUE, HEYICPKUBAIOLIME CBSI3H, YCIIOBUS OTPBIBA, 3a30p.
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The need to study the vibration effects on a mechlasystem arises while developing the applicaiontransportation, mining,
engineering machinery designing areas. The probbéérmechanical systems modeling in the presenceiatibfial forces and the
relationships between the elements of unilateraélirgais of particular interest. This article coneid the model problem of studying the
conditions for the periodic modes implementatioraisystem consisting of a vibrational surface angagicle in the presence of
gravitational forces and viscous friction forcefieTsubject of the study is a gap between the tqss#idle and the vibrational surface
that occurs during a multiple flipping mode. Thecessary and sufficient conditions for the implemgon of the third order
separation, the main characteristics of a partiflipping mode have been presented. The imposgilfiimplementing the multiple
flipping modes to determine certain viscous frigtfactors has been shown. An analytical expressidhe vibration amplitude in case
of the multiple flipping mode existence has beeminbd. The amplitude is represented as a fundii@t depends on the surface
oscillations frequency, the particle mass, theauscfriction factor and the flipping mode multijityc The special case of the amplitude
function graph as a function of the viscous frigtfactor has been presented. The technique tordeterthe viscous friction critical
values that provides the multiple flipping modedahsn the approximation of the particle contactiesgion duration by the function of
the duration of the particle flipping above the rational amplitude level has been presented. Thaplgic-analytical method for
determining the approximate value of the viscoiesidin factor, which provides multiple flipping motias been proposed.

Key words: material particle flipping, vibrational surface, ltiple flipping mode, viscous friction, unilaterabnstraints, separation
conditions, gap
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IIpeonooicenvi memoo u cpedcmeo OUacHOCMUPOBanUs UOPOYUIUHOPA NO NApAMempam 2epmemusupylouweli. cnocooHocmu e2o
VIIOMHUMENbHBIX V31108, C UCNONb308AHUEM PA3PAICEHHO20 8030YXd, 8 OUHAMUYECKOM U CIAMUYECKOM pedcumax. /lannelil memoo, ¢
UCNONb306AHUEM 8 Kayecmee KOHMPOIUPYeMOU cpedbl 00bIUHO20 AMMOCpepHo2o 6030yXd, umeem yenvlii psao Npeumyuyecms no



CpasHeHulo ¢ OUACHOCMUPOBAHUEM C NPUMEHEHUeM  JICUOKOCTU.  BbICOKYIO MOYHOCMb, KOmopas obecneuenda  BblCOKOU
NPOHUYAEMOCBIO U HE3HAYUUNENbHOU 3A8UCUMOCMbIO BA3KOCU 6030YXA 0N MEMNepamypbl, 8blCOKYI0 00CMOBEPHOCMb OUAZHO3A 8
OUHAMUYECKOM pedicume Ol YUAUHOPOB, padOMAIOWUX YUKIUYECKU, U 8 CMAMU4ecKOM pedcume — O YUIUHOPOE NOOOEPIUCKU;
603MOCHOCHIb TIOKANUZAYUU NOBPENICOSHUT! YIVIOMHACMbIX NOGEPXHOCIEN; HUZKVIO NOMpedaemyio MowHocms (mak Kax nepenao
oaenenutl co30aemcst OGUIICEHUEM WIMOKA U NEPEeKpblmuemM noaocmu); bezonachocms (R0JACapo6e30nACHOCHIb); NPOCMOMY KOHCM-
PYKYuu u ynpasienus OUasHOCmu4eckum cpeocmeom; UCKIoueHue nomepb padoueil JdcuOKOCmu; IKOI0SUYHOCMb U IKOHOMUUHOCD
npoyecca ouaznocmuposanus. Kpome smozco, ouacnocmuposanue 2uopoyununopos no napamempam epmemusupylowen u Hecywetl
CnOCOOHOCMU 8 KOMNIEeKce NO3605em PACNO3HAMb U ONUCAMb UX MEXHUYeCKoe COCMOsHUE 68 MeKYWUll MOMEHM 8peMeHl No 8Cemy
CNEKMPY HAKONLEHHbIX NOBPENCOCHUI.

KuoueBble cjioBa: TCPMETUYHOCTD, TUAPOLUMINHAP, AUATHOCTUKA, YTCUKU.
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The procedure and the actuator diagnostic devig@ninto consideration the parameters of its s&alunits pressurizing ability
using rarefied air under the dynamic and static diions have been proposed. The actuator diagrmgithe mentioned parameters
using free air as a controlled medium has a numiifeadvantages as compared ttee fluid-based one, some of them being high
precision of diagnosis due to the insignificant giscosity-temperature dependence and its high @ebitity; high reliability of the
diagnosis under the dynamic conditions for cydicaberating cylinders, and under the static coodi - for supporting cylinders; the
capability of localization of the sealing surfadaslts; low power consumption as the pressurereiffigal is made up by the rod movement
and cavity overlapping; safety (fire safety); thaghostic device simple design and operation; hyfitefluid loss elimination; ecological
compatibility and profitability of the diagnosisqmess. Besides, the hydraulic actuators diagnasighé parameters of pressurizing and
bearing ability allows identifying and describirtgeir present operating conditions over the wholegeof the stated faults.

Key words: pressurizing ability, hydraulic actuator, diagnptsaks.
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B cmamve paccmampusaemcs 60npoc 0 803MOICHOCMU GIUAHUA CKOPOCMHO20 PeACUMA OBUIICEHU HA KAYeCMB0 GUOPOU3ONAYUU
O0CHOBH020 00bEeKMa MexHu4eckoll cucmemsvl — 6az080t mawiunsl. [Iposedena oyenxa s¢pgpexmusnocmu sudbpousonAyUU 00bEKma Kax
cucmembvl ¢ 0OOHOU cmenenvio c0600bl NPU 2aAPMOHULECKOM 8030€CMEUlL BHEWHUX HACPY30K. B kauecmee kpumepus KoiuyecmeeHHol
oyenxu dpgekmusnocmu ubpousonAYUU NPeonodicer be3pasmepnblil Kodphuyuenm nepedauu, yCmarHasIUBAIOWULl 83aUMOCEIA3b CO
CKOPOCTHBIM ~ PEICUMOM  OBUDIICEHUsT OCHOBHO20 00bEeKMa, NpeoCmasnieHHbIM 6e3pasmepHbiM  KodpuyueHmom paccmpouxu, u
KO puyuenmom mexanudeckux nomepw. [na ycmanosienus euuAHUA yend coguea (as Ha nepemeujeHue OCHOBHO20 00beKma u
UCMOYHUKA BUOpayuu cocmasnena azoeas Kapmuua cui, Oeticmeyiouux Ha cucmemy, u onpeoeiena 3asucumocms yaia @ om

Ko puyuenma paccmpotixu. Ilposedentvie ucciedo8anus NO380IAIOM COENAMb 8bl60O0 O BO3MONICHOCU IKCNAYAMAYUU 3eMIEPOUHBIX
Mawiun npu 8UOPAYUOHHOU HASPYICEHHOCMU 8 00NACU CUHDAZHBIX U AHMUDAZHBLIX KONeDAHUll OCHOBHO2O 00BeKmA U UCMOYHUKA
subpayuil. Ilpu >mom ommeueno, ymo SKCHAYAMayus 3eMAepolHol MeXHUKU 6 00aacmu aHmugasHvix KoieOauull A6IAemcs
npeonoumumenbHoll, NOCKOIbKY UMEHHO 8 MOl 0bnacmu Modicem Obims OOCMUSHY M MAKCUMATbHBLU Y pexm.

KiioueBble ciioBa: peIXIHTENbHOE O00OpyHOBaHMe, Oa30Bas MalIMHA, AWHAMHYECKHE HArpy3Kd, COTJIACOBAHHME YacToOT,
9HEPrOoeMKOCTh MPOIECCca, CKOPOCTHON PEKUM, aKKYMYIHPOBAHUE YHEPrHUH, (ha30Bast KapTHUHA, KOIPPUIIHEHT nepegadn, K03 GUIueHt
paccTpoiiku, Ko3(h(PUIUEHT MEXaHIMUYECKUX TOTePh, aHTH(a3HbIe KonebaHus, cuH(asHble KonebaHus1, T0pEe30HAHCHAS U 3aPE30HAHCHAS
obmacTH.
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The article considers the issue of the possihilfitinfluence of a high-speed mode movement onudléygof vibration insulation of
the engineering system base object - the base m&chne assessment of the object’s vibration itisul&ffectiveness as a one-degree-
of-freedom system under the external loads harnosnaztion has been carried out. The nondimensitmaakfer factor establishing
the interrelation with the base object’s high-spesalle of movement has been proposed as a critienidhe effectiveness quantitative
assessment of vibration insulation. This mode ofement is presented by the nondimensional mismatdactor and the mechanical
losses factor. To determine the phase-shift amgfgct on the base object movement and the vibratiarce, the phase pattern of the

forces acting on the system has been made, andethendence of angl€ on the mismatching factor has been determined. The
conducted researches make it possible to conchatethere is the possibility to operate digging fnaes under the vibration loading

in the in-phase and anti-phase oscillations aredhef base object and the vibration source. It hs® &een noted that the digging
equipment operation in the anti-phase oscillatiansa is more preferable as it can provide obtairting maximum effect.

Key words: ripper's equipment, base machine, dynamic loagsjuéncy match, power consumption, high-speed meugrgy
accumulation, phase pattern, transfer factor, niismiag factor, mechanical losses factor, antiptasslation, in-phase oscillations,
below resonance and above resonance areas
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Paccmompena npobrema obecneuenus bezonachocmu npumenenus 2py3onoovemuvix mawun (['TIM) 6 céasu ¢ usmenuguumucs
MpebosanUAMU K OMCIeACUBAHUIO NPOYECCO8 UX HASPYICEHUS U YCAOBUAM OIKCAIYAMAYUU 8 HACIU NPOBeOeHUs. MeXHUYecKo2o
obcnyscusanus u pemonma. Ilokazana s6onoyusi pacuemuvix Memooos oyenku ocmamouno2o pecypca I'TIM u ycmanosnenus
Kpumepues oyeHKu mexuuyecko2o CoOCMOANUL MeMAIIuieckux Konempykyuil. Mcciedosanus, npogooumvle ¢ yenwvio co30anus Memooux
OYenKU GeNUUUHbL OCMATOYHO20 PeCypca MEMANIUYeCKUX KOHCMPYKYULL KpAH08, 8bIAGUIU HE0OX0OUMOCTb OP2AHU3AYUU HENPEPLIBHO20
Konmpoas (Monumopunea) usmenenuti mexuuyecko2o cocmosnus I'TIM ¢ pamkax mexnuueckoeo cepsuca. Imo mpedyem nogvluienus
KauecmeeHHO20 YPOBHS CEPBUCHBIX YCIVe G1A0eNbYam 2pY30N00beMHbIX MAWUH, YMmo Modicem Oblmb peanu3o8ano Nocpeocmseom
UCNONB306AHUA HOBLIX KOHYENnYull, npoepamm, Memooo8 u cpeocms, 8 Mmom Hucie ¢ npumeHeHuem CO8PEeMeHHbIX UHCMPYMEHMO8 U
cucmem, ¢ y4emom 3Q@exmusrHo2o UCHONb308aAHUA UMeIOWUXcs pecypco8. 11oomomy 6 0CHOBY COBpeMeHHBIX cucmem YnpagieHus
NpoU3800CMBEHHBIMU U MEXHOIO2UNECKUMU NPOYecCcamu 6 cghepe MexHU4eckoeo cepeuca epy30no0beMHbIX MAuluH npeonazaemcs
3aK1a0bI8AMb CUCMEMY YNPABNIEHUS PUCKAMU.

KiioueBble cJI0Ba: OCTAaTOUHBIM pecypc, METAIMYECKas KOHCTPYKIWS, MPOIECC H3MEHEHUSI TEXHHYECKOTO COCTOSHHS,
HelpoceTeBas MOZEIb, IAKETbl CEPBUCHBIX YCIIYT, CUCTEMa YIIPABICHUS PUCKAMH, IPOrpaMMa TEXHUYECKOTO CEPBUCA.

Means and ways to provide assured safety of lifting equipment
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Due to the changes in the requirements to the psms of lifting equipment loading and the operattogditions concerning
monitoring their maintenance and repair, the prablef providing lifting equipment operation safegstbeen reviewed. The evolution
of computational methods to assess the lifting@gent residual life and establish the criteria &sass metal structures operating
condition have been analyzed. The research condluctdevelop the procedures to assess the reslfieaf cranes metal structures
has revealed the necessity for organizing contisumonitoring of the changes in the lifting equiptmgperating condition within the
framework of maintenance service. Therefore, a dnigfualitative level of the lifting equipment maiménce is required and it is
achieved by means of new concepts, programs, neetdmatimeans including the application of moderistemd systems and taking
into consideration the available resources effectisse. That is why it is proposed to introduce rthks management system into
modern industrial and technological management gsses systems in the sphere of lifting equipmentenance.

Key words: residual life, metal structure, process of opetataondition change, connectionist model, servicekpaisk
management system, maintenance service program.

[IpuMeHeHME KPUBBIX KHHETUYECKOTO MHAEHTHUPOBaHUS chepou
JUIS1 oTIpe/ieJIeHU sl MeXaHU4eCKHUX CBOMCTB MaTepUaJsioB

I1.M. Orap“, B.A. TapaCOBb, A.B. Typuenko®, 1.B. CDG,Z[OpOBd

Bpatckuii rocynapcTBeHHbIN yHUBepCUTeT, yi. Makapenko 40, bparck, Poccust
‘ogar@ brstu.rT V-post@yandex.rdturchenko1986@yandex.ru
Crarps nocrynuna 15.12.2012npunsra 18.02.2013

Tlpusedenvl svipasicenus, onucel8aioujue Kpusble KUHEMU4ecko2o UHOeHMUPOBAHUs Chepoll — emeb HASPYIICeHUs U pa3ePy3Kil.

Hoxasamens cmenenu ypagHenus Kpusotl pasepysKu npeoCmagiel 6 3asUCUMOCINI OM CE0TICMS MAMePUand: npeoend mexyiecmu o, u
* * ~

npugedennozo mooyns ynpyeocmu E - (wiu €, =0, / E ), okcnonenmur ynpounenuss N u omunocumenvhoi anyounst enedpenus ty R,

20e R — paduyc cgpepol. [ns onpedenenus ommoutenus h, / h= cz(ey,n) UCNONL308AHB ONYONUKOBANHbIE PEe3VIbMANbl KOHEeUHO-

QNIEMEHMHO20  AHANU3A  6HeOpeHus cepuieckozo undenmopa. Jna onpedenenus napamempos g, u N U3 CUCTEMbl 08YX

MpancyeHOeHmHulX YpasHeHull NpeoniodceHo 08adicobl (QuKkcupogams uemvipe napamempa KUHEMUYecKko2o UHOeHMUPOBAHUS:
maxcumanvuylo eeauvuny ycunus B, maxcumanvinyio enyoumny enedpenus h., enybuny ocmamounou aynku hy om ucxoomoi

NOBEPXHOCTUL U KOHMAKMHYIO JICECMKOCMb HA Hauanbhom yuacmke eemsu pasepysku S=dP/dh. Illpusedeno evipasicenue o

onpeodenenus Koppexmupyroujeeo gpaxmopa 34 = Bs(sy, n, hm), UCNONB3YeMO20 NpU OnpedeseHul NPUBCOSHHO20 MOOYIISL YNPY2OCHIu NO
memody Onusepa-Pappa. J{ns 6o1ee mounozo onpeoenenus napamempos g, un npeoniodiceHo UCNOIb308AMb MEeMO0 UCCIe008aAHUS

npocmpancmea napamempoas.
Jlna pacuema meepoocmu no Mapmento onpedener 00bem 8blmecHenH020 MAMEPUAna Om YposHs UCXOOHOU NOBEPXHOCU.

KiioueBble cjI0Ba: KHHETHYECKOS WHACHTHPOBAHUE, CepuuecKrii MHICHTOP, MEXaHHYECKHE CBOWCTBA MAaTepHAIOB, Ipeei
TEKyJeCTH, KOHTAKTHBIH MOIYIb YIPYTOCTH, KCIOHEHTA YIPOYHEHHs, SKCIIOHCHTa KPUBOW Pa3rpy3KH, TITyOMHA OCTATOYHOHM JTYHKH,
TBEpAOCTh 110 Maiiepy, TBepAocTs 1o Mapreito.

Application of the curves of kinematic indentation by a sphere
to determine materials’ mechanical properties

P.M. Ogaf, V.A. Taraso¥, A.V. Turchenk§, |.B. Fedorof

Bratsk State University, 40, Makarenko str., BraRlissia
‘ogar@ brstu.rT V-post@yandex.rdturchenko1986@yandex.ru
Received 15.12.2012, accepted 18.02.2013

The expressions describing the curves of kinetlenitation by a sphere — the loading -unloading lster have been given. The
exponent of the unloading curve degree of equdtambeen presented depending on the propertidgeahaterial: the yield poir(Iy

and the reduced elastic modul&s (or gy = Gy/E* ), the hardening exponent and the relative depth of penetratidfiR , where R

is radius of a sphere. To determine u@/h = cz(ey,n) ratio, the published results of the finite-elemanalysis of a spherical indenter



penetration have been used. To determine the paeasne, and n in the set of the two transcendental equatiortsast been proposed
a double registration of four parameters of kinatidentation: the maximum stress intensily, the maximum depth of penetration
h,,, the residual crater deptth; below reference surface and contact stiffness atitfitial section of the unloading branch
S=dP/dh. The expression to determine the correction fagige= Bs(sy,nhn) used to determine the reduced elastic modulus
according to the Oliver-Pharr method has been giviendetermine the parametegs and n more accurately, it has been proposed to

use the parameters space research technique.
The volume of material displaced from the leveheforiginal surface is defined to calculate thedress of Martell.

Key words: kinetic indentation, spherical indenter, matefiahechanical properties, yield strength, contdeste&e modulus,
hardening exponent, unloading curve exponent, uasictater depth, hardnessayer, hardness bivartell.

/lvHaMy4ecKre Harpy3KHu Ha 3JiIeMeHTbl KOHCTPYKIUHU I'YCEHUYHBIX
JIECOTIOTPY34YUKOB MPU AEeTEPMUHAPOBAHHBIX BHELIHUX BO3MYILIEHUAX

B.®. IMoneraiikun®, [.H. [necoBckux’

CubupcKuil rocyIapCTBEHHbIH TEXHOIOMMYECKUI YHUBEpCHTET, p. Mupa 82, Kpacnosipck, Poccust
“poletaikin_vf@mail.ru
Crarps nocrynuna 5.12.2012ppunsta 8.02.2013

Jleconogpy3uuku nepekuono2o muna epy3onodvemrocnmoio om 25 0o 42 kH Ha 6aze 1ecOnpoMbIUIEHHbIX MPAKMOPOSE UUPOKO
NPUMEHAIOMCS 8 JlecHOU npombluienHocmu Poccuu npu 3a20mogke opegectozo coipuvs 6 uoe Xavlcmog u oepesves ¢ kponotl. C yuemom
moeo, umo 15%0pesecnoeo ceipva 3a20masnusaemcs 8 makom euoe, dmu MawuHsl 6YOYm WUpoKo UCHONb308AMbCSA U 8 OANbHEUUEM.
Ucxo0sa u3z smoco, 60npocvl noGvluleHUs MeXHUUecKo20 YPOBHSA JNeCONOcPy3yUKo8 AGasAomca akmyanvhvimu. Ilosviuenue
npouU3800UMENbHOCIU  JIeCONOSPY3UUKOE CEA3AHO C peuleHueM BGONPOCO8 MNOBbIUEHUs 2PY30N00beMHOCU U  ObICMPOOelcmaus
MeXanuzmos, CKopocmel O8UdICeHUs, YIyuuleHus ycioguii mpyoa onepamopog. OOnako unmeHcupurayus pexncumos pabomol
obycnagnusaem nosviuienue YposHs OUHAMUYECKUX HASPY30K HA dJleMeHmbl KOHCMPYKYUU, GO3HUKAIOWUX NOO Oelicinguem GHeuHUX
6o3mywenuil. Ilpu nposedenuu ucciedoganull u paciemos Ha cmaouu NPoeKMupo8anus 6HewHUe 803MYUEHUs PACCMaAmpUalomcs
aubo 6 8ude HAePY30K, 3AKOH USMEHEHUs. KOMOpPbiX 60 épemenu 3adan (0emepmMunuposan), oo 6 eude CMAayuOHAPHLIX CLYHAUHbIX
npoyeccos, XapaKxmepucmuKy KOmMopuix Onpeoeisiomcs dKCHepUMeHmanbHblMu uccie0oganuamu. B dannoti cmamve paccmompenvt
gonpocvl  onpedenenus  OUHAMUYECKUX —HACPY3OK HA  DJNeMeHmbl  KOHCMPYKYUU — 2YCEeHUUHBIX —eCONO2PY3uUKO8 — Memooom
MAMeMamuiecko20 MOOeaUPOBANUS PEACUMOB OBUICEHUS MAUUNDBL C 2PY30M NPU OeMEPMUHUPOBAHHBIX BHEUHUX 8030elICEUX.

KuoueBbie cioBa: TYCCHUYHBIC JICCONOTIPY34YUKH, AOUHAMHUYCCKUC HArpy3Kd, OJJICMCHTBI KOHCTPYKOHWH, MaTEMaTU4YCCKOC
MOACIINPOBAHUC

Dynamic loads on structural elements of crawler timber loader under
the determined external disturbances

V.F.Poletaykifi, G.N. Plesovskikh

Siberian State Technological University, 82, Miva, &rasnoyarsk, Russia
“poletaikin_vf@mail.ru
Received 5.12.2012, accepted 8.02.2013

The tractor-mounted overloaders having loading a@fyafrom 25 to 42 kN are widely employed in Rusdierestry to harvest for
tree length and trees with their heads unloppedinigainto account the fact that 75 % of timber &ested in such a way, these
machines will be widely used in future. Hence,i$sees of the loaders technological enhancementfacarrent interest. The loaders
productivity improvement is connected with the sofuof the problems of loading capacity and medsras speed performance
increase, running speed, operators’ working cowdisi enhancement. The operating modes intensificatiowever, causes the
increase in the level of dynamic loads acting andtructural elements arising under the externatudbances influence. Carrying out
the research and the calculations at the desiggestéhe external disturbances are considered eitneéhe form of time-determined
loads or in the form of the stationary stochasticqesses having the characteristics determinechbyekperimental studies. The issues
of determining the dynamic loads acting on thecitmal elements of crawler timber loaders by a neathtical modeling method of the
driving modes for loaded loggers under the deteaaiexternal disturbances have been considereckiaricle.

K ey words: crawler timber loaders, dynamic loads, structelaients, mathematical modeling.



MOJEJIMPOBAHME U YIIPABJIEHUE B TEXHUYECKHUX CUCTEMAX

MHoronyquaH MOJeJIb CHCTEMbI BHELILIHET'O 3J1€KTpOCH86}KeHI/IH
»KeJIe3SHOH AOPOIrr NepeMeHHOro ToOKa

A.B. Kprokos®, JI.I1. Bropyums®

WpkyTcknii rocy1apcTBEHHBIH YHUBEPCUTET ITyTel coobmenus, yi. Yepnsrmenckoro 15, Upkyrck, Poccust
“and_kryukov@mail.rifvtorushin_d_p@bk.ru
Crarps nocrynuna 16.11.2012npunsta 15.02.2013

Ipeonooicena modens cucmemvl ghewire2o snekmpocnadocenus (CBD) acenesnoil dopoeu nepemenoeo moka, ROCMpoeHHAas
HA OCHOBE MHO20IYYEGOU CXeMbl C UCNOAb308AHUEM CUHXPOHUZUPOBAHHbIX ekmophbix usmepenutt PMU — WAMS (Phasor
Measurement Unit — Wide Area Measurement Syst€m)ecmeennoe omauvue npednacaemon mMooenu om mpaouyuoHHbIX
ayuesvix mooenett REl cocmoum 6 ucnonvsosanuu ¢hasnvix xoopounam u Opyeom nopsioke nocmpoeHus 5K8USAaIeHmdA.
Axmyanvrnocms  paspabomxu  adexeammuvix mooenett CBD  onpedensiemcsi nepexo0om 91eKmMpoIHepeemuKy Ha HOBYIO
IMEXHONI02UYECKYIO NAAMPOPMY, OCHOBAHHYIO HA UCHONb306AHUU uHmeLiekmyanvhvlx cemeti (Smart grid. Komnviomepnoe
MOOENUPOBaHIUe NOKA3AIO BbICOKVIO MOYHOCMb PACHEmMAd PEeNCUMO8 CUCMeM MA208020 JIIeKMPOCHADICEHUA — HA OCHOGe
npeonodicennol modenu CBI. Makcumanvhas nocpewHocms 01 cemu  8blcoko2o Hanpsiwcenus cocmasuia 0,82 %,
NOZPEUHOCIb ONpeOeieHUs HANPSHCEHUS HA MOKONPpUeMHUKe 21ekmpososa He npesvicuia 0,27 %.

KuioueBble ¢JIOBA: CUCTEMa BHELIHETO 3J'ICI(TpOCHa6)K€HI/I$[ KCJIC3HBIX NOPOr MEPEMCHHOI'O TOKA, Y3JI0Bas SKBUBAJCHTHAA
MOJCIIb.

Multibeam model of external power supply system for alternating
current railway

A.V. KryukoV?, D.P. Vtorushih

Irkutsk State University of Railway Transport, 8hernyshevskogo str., Irkutsk, Russia
“and_kryukov@mail.rifvtorushin_d_p@bk.ru
Received.16.11.2012, accepted 15.02.2013

A new model of power grid that feeds AC tractiongmsupply system has been proposed. This moddbwila®n the basis
of a multibeam scheme using PMU WAMS measurenfdrgssignificant difference of the proposed modehfiraditional REI-
models lies in the use of phase coordinates arfdrdift modeling order. The development of the fiegegbwer grid models
became topical due to the conversion of electrimgrosystems to the new technological platform basedhe intelligent
networks application, which are also called SmaridGThe results of computer modeling have provagh faccuracy in
calculating power-supply system traction modes thas®e the use of the proposed power grid model. fagimum error for
high-voltage power network amounts to 0.82% an@%.®n the locomotiveollector bow.

Key words. external power supply system of alternating curraitway, node equivalent model.

CeTeBble KJIACTEPHI B CUCTEMAX 3JIEKTPOCHAOKEHMSI 2KeJIe3HbIX
JlOpOT NepeMEeHHOI0 TOKa

A.B. Kprokos“, Yan 3roi Xpiur®

WpkyTcknii rocy1apcTBEHHBIH YHUBEPCUTET ITyTel coodmenus, yi. Yepnsrmenckoro 15, Upkyrck, Poccust
“and_kryukov@mail.riftranduyhung67@yahoo.com
Crarps nocrynmna 16.11.2012npunsta 15.02.2013

B nacmoswee sapems npoucxooum nepexoo snexmposnepeemuku P® na Hogylo mexnono2uieckyro niamepopmy, oCHOBAHHYIO
HA UCNONb306AHUL MEXHONI02UL unmernekmyanohvix cemeil (Smart grid). Dmu mexnonocuu npedycmampusaiom wiupokoe
npumenenue yemanosok pacnpedenennoil eenepayuu (PI). Yemanosxku PI” moeym pabomamo 6 cocmage Oeticmeyiowux cemeil
U 00bLeOUHAMbC 8 MUKPOIHEP2OCUCTneMbl — cemesble Kiacmepbl. Cmamus nOCesAUeHa 60NPOCAM UCHONb306AHUS CEeMeGbIX



KAACMEPO8 6 CUCMEMAX dNeKmpocHabicenus acenesuvix oopoe (COIK/) nepemennoco moka. Knacmeput popmupyromest na 6ase
YCMaHoBOK pacnpedenieHHoll cenepayuy U 6Cmagox nocmosnHo2o moxa. Ha ocnose komnviomeprno2o modenuposanus 6 cpede
Matlab noomsepaicoena s¢ppexmusrocmo npumenenus smux mexnonozuti 8 COXK/J.

KumioueBble ¢JI0Ba: CHCTEMBI 3J'ICI(TpOCHa6)K€HI/I$I KCJIE3HBIX NOPOTr', pacCOpCaCiiCHHAs TrCHEpalus.

Network clusters in alternative current traction power-supply
systems

A.V. KryukoV?, Tran Duy Hun§

Irkutsk State University of Railway Transport, 8hernyshevskogo str., Irkutsk, Russia
“and_kryukov@mail.riftranduyhung67@yahoo.com
Received 16.11.2012, accepted 15.02.2013

Nowadays the electric power industry of the RusBeateration is being converted to the new techriokglatform based
on the use of intelligent network technologies ($n@xid). These technologies provide broad appliwatof distributed
generation installations (DG). The DG installatiooan work as part of operating networks or be inégd into micropower-
supply systems — network clusters. This articldeigoted to the use of network clusters in AC toacpower-supply systems
(TPSR). These clusters are based on the distribygeération installations and direct current ingerfhe results of computer
modeling with the use of Matlab software have comdd efficiency of the network clusters applicaboriTPSR.

Key words. power-supply system of railways, distributed gerienat

Bb160p onnTMMa/IbHOTO MecTa MOAKJIYEeHUS 3JIEKTPUIYECKOU
Harpy3KH K AeMCTBYIOIIEU TUHUHU 3JIEKTPOIIEpeadHr

I'.A. Bonsmanur®, J1IO. Bonpmanuna®, E.I. Mapsscosa“, T.I'. Kop06013ad

Bpatckuii rocynapcTBeHHbINH yHHBepcuTeT, yi. Makapenko 40, Bparck, Poccust
“brstu@bk.ru

Crarps nocrynuna 17.11.2012npunsta 10.02.2013

B ycnosuax nuszkoeo kawecmea 91eKmpudeckoll dHepau HeoOX0OUMO O0OHOBNAMb MEemOOUKU NPOEKMUPOBAHUS CUCHeM
anekmpocHabicenus. Jlunua snexmponepedayu umeem yuacmu ¢ MUHUMATbHLIMU NOMEPAMU AKMUBHOU MOWHOCIMU. YposeHb
UCKAJICEHUS] BPEMEHHBIX OUASPAMM HANPAJICEHULl U MOKO8 HA KIeMMax S1eKmMpUudeckoll Hazpy3Ku 3agucum om mecma ee
nookuovenus K auHuu dnekmponepeoauu. Om mecma nOOKMOYeHUs DNeKMPU4eckoll Hazpy3ku K oelicmsylowell TuHuu
aeKmponepeoa iy 3aUcUm u GenuNUHa KOIPhuyuenma MmowHocmu, Mo ecmv, GeIUHUHA NOMPeONIeMOl pPeakmusHOl
mowHocmu. Ha npumepe OanHbiX CnekmpanvHbix cocmasog Hanpsvicenuil u moxos JIOII-220 kB noocmanyuu «/Tena» OAO
«Uprymckonepeo» npeocmagiena Memoouxa 6b100pa ONMUMATLHO20 Mecmd NOOKIOYeHUs INeKMpudeckou Haspysku. B
Kavecmee Kpumepues OYeHKU ONMUMATLHOCMU NPUHAMbL NOMEPU AKMUBHOU MOWHOCU, YPOBHU HECUHYCOUOANbHOCHIU
Hanpadlicenus U MoKd, MOUWHOCHb UCKAICEHUS U KOIPDuyuenm MouHocmu.

KiioueBble ci10Ba: JHMHHUSA OJIGKTPONEPEady, IOTEPH AKTHBHOM MOIIHOCTH, KOX(PQUIMEHT uCKakeHHs KpHUBOI
HaNpsDKEHUS, K03 GUINCHT NCKAKEHHUS CHHYCOUIAIFHOCTH KPHBOH TOKA, MOIITHOCTh HCKaXKeHUs, K0d(GHUIIMEeHT MOIITHOCTH.

Choice of an optimum point for connecting electric load to an
operating power line

G.A. Bol'shanifd, L.Yu. Bol'shaning, E.G. Mar'yasova T.G. Korobova

Bratsk State University, 40, Makarenko str., BraRuissia
“brstu@bk.ru
Received 17.11.2012, accepted 10.02.2013

Under the conditions of electric energy being obmpquality, it is necessary to update the techniqakthe power supply
systems design. A power line has sections wherenomm losses of active power occur. The distortevel of voltage and
currents time diagrams on the electric load ternsndepends on the point of its connection to a pdiwe. The power factor



value, i.e. the reactive power consumption vallsp @epends on the point of electric load connectBy the example of the
data of voltages and currents spectral compositiohBL-220 kV «Lena» substation, Irkutskenergo 38€ technique for the
choice of an optimum point to connect electric Idadan operating power line has been presentedth@&scriteria of the
optimality assessment of the point to connectritdoiad to an operating power line, the active aajty losses, the voltage and
currents unsinusoidality levels, distortion powedgower factor have been accepted.

Key words: power line, active capacity losses, current caligéortion factor, distortion factor of current garsinusoidality,
distortion power, power factor.

KoadduumneHT nosieaHoro eMCTBUS BbICOKOBOJIbTHOU TpeXpasHOH
TPEeXIPOBOJHOM JIMHUH 3JIEKTPUYECKOM Nepesadun
C pacnpeje/IeHHbIMU TapaMeTpaMHU

B.A. Koznos?, I'.A. Bonpmanun®

Bpatckuii rocynapcTBeHHbINH yHHBepcuTeT, yi. Makapenko 40, Bparck, Poccust
bbolshaning@mail.ru
Crarps nocrynuna 17.11.2012npunsta 12.02.2013

Coenacosanue aunuu s1ekmponepeoaiu ¢ INeKMpULecKol Hazpy3Koll A61Aemcs 0eliCI@eHHbIM CnocoOOM NOBbIULEHUS ee
NPONYCKHOU CnOCOOHOCMU. DMO  00KA3bI8AEMCA HA NpuMepe CUMMEMPUYHO20 O0OHOPOOHO20 YVUACHKA 6bICOKOBONLINHOU
mpexghaznoi  mpexnpogooHol AUHUU INeKmponepeoadu, 6xo0aujell 6 COCMAag CUMMEMPUUHOU INeKMPOIHePemuyecKoll
cucmemvlt. Chopmynuposanvl yciosus Co2ndaco8aHus mpexnpogooHoll JUHUU dNeKMPonepeoayu ¢ 2NeKmpuieckoll Hazpy3Kou.
Ommeueno, umo nepeoaya 21eKMpuHecKoll dHepeUul No CUMMEMPULHOU MPeXnposoOHOU TUHUU INeKmponepeoaiu, 6xooaujell 6
cocmag  CUMMEMPUYHOU  DNEeKMPOIHEPeMUUEeCKoll  CUcmemsl, 006ecneqyusaemcs mpems PpAasHOBeIUKUMU NaApaMi  GOJH
anekmpomaznumnozo noas. Iloxazano, umo o nogviuleHuy NPONYCKHOU CNOCOOHOCMU JUHUU DleKmponepeoadu npu ee
C02N1aCOBAHUU C DNIEKIMPUUECKOU HAZPY3KOU C8UOEMenbCmayem (haxm nosululeHus KodpuyueHma nonesHo2o 0eticmeus TuHUU.

KuroueBble cj10Ba: TPEXTIPOBOIHAS JTHHUS JICKTPONICPEIAYH, COTIACOBAHHBIIN PEKUM, dIICKTPUYCCKAs HAarpy3Ka, Mmaaaromnast
BOITHA, KO3(D(DHUIMEHT MOIE3HOTO JCHCTBHSL

Efficiency of high-voltage three-phase three-wire power
transmission line with distributed parameters

V.A. Kozlov?, G.A. Bol'shanifi

Bratsk State University, 40, Makarenko str., BraRuissia
Pholshaning@mail.ru
Received 17.11.2012, accepted 12.02.2013

Matching a power line to electric load is an effeetway to increase its capacity. It is proved bg example of a
symmetrical uniform section of a high-voltage thpbase three-wire power line which is included iat@ymmetrical power
system. The conditions of matching a three-wiregudine to electric load have been formulated.dslbeen noted that electric-
power transmission along the symmetrical three-wpimever line which is included into a symmetricalygo system is provided
by three equal couples of the electromagnetic fieddtes. The laws for phase voltage and line cusreligtribution along the
uniform section of a three-phase three-wire powee vhile its matching to electric load. It has be®ted that when matching
a three-phase symmetrical power line which is idetliinto a symmetrical power system and the eteltaid phase voltage and
line currents are distributed along the transmisslme according to the exponential laws and th@iopagation is ensured by
incident waves of the electromagnetic field orthjas been shown that the line efficiency incréssedicative of the increase in
a power line capacity while matching to the electoad.

Key words. three-wire power line, matched mode, electric laacdent wave, efficiency.
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Ananuz 6anancogelx 3anaco8 MecmopodIcOeHull 2IUHUCMO20 Cbipbs MpKymcKoll obracmu nokaszaiu, 4mo OCHOGHOU 06bem
SNUHUCMBIX NOPOO  0obbisaemcsi Ha mpex mecmopodicoenuax — Maxcumosckom, Hogopazeoonunckom, Anzebunckom.
Tlpuzoonocmo enunucmoix nopoo 0 NPeOnpUAMuUIL NO NPOU3BOOCMBY CMEHOBOU KepaMUKU YCINAHOGIeHa nymem KOMIAEKCHOU
OYeHKU 2PaHYIOMEeMPULEcKo20, XUMUUECKO20 COCMAaga U MEeXHONOSUYECKUX CBOUCME Cbipbs. AHanu3 XumMuUieckoeo cocmasd
8bIAGUT, YMO CbIPbE XAPAKMEPUZYEMCS HUSKUM cOOepIicatiem OKCUO08 NaasHell U, 8 psoe Ciyiaes, NO8bIUeHHbIM COOepIcaniem
oxcuoos kanvyusa u macHus. Coipbe OMHOCUMCA K HecneKkaiowemycs u obecneyusaem noyueHue uzoenull ¢ 8blCoKoll cpeoHell
niomnocmoio. Omo npedonpedensem HeOOXOOUMOCMb GbINYCKA NYCHOMENbIX KepaMUYeCKUX u30enuti Ons  CHUICCHUS
MamepuanioemMkocmu npou3go0Cmea U Yayuuenus meniomexHuieckux ceolcms uzoenui. Ilo epanynomempuieckomy cocmagy
2NUHUCTbIE NOPOObl OMHOCAMCS NPEUMYUJECIBEHHO K HUSKOOUCHEPCHOMY CbIPbIO U NPeocmasiietsl, 8 OCHOBHOM, CY2IUHKAMU.
Tlo mexnonocuueckum ceolicmeam 6ONBUIAS HACTL CHIPLA OMHOCUMCI K YMEPEHHONAACIUYHOMY U CPEOHEY)BCMBUMENbHOMY K
cywxe. Yemanoeneno, umo na 6aze O0aHHO20 2MUHUCTNOSO CbIPbs BO3MOJICHO NPOU3BOOCHIBO NPEUMYUECMEEHHO DAOO0BLIX
cmeHogblX Kepamudeckux usoenun. Ilpu smom coipve HYdCOaemMcs 8 KOPPeKMUposaHuu cocmasa 000asKamu pasHo2o
Hasnavwenus. [ Gvinycka auyegou Kepamuku yenecooopasHo npumeHeHue OUCHEPCHO20 OpP2AHOKPEMHe3eMUCTO20
MEXHOCEHHO20 CHIPbSL.

KiioueBble c/10Ba: TIIMHHCTOE CBIPEE, MECTOPOXKICHHE, OalTaHCOBBIC 3amachl, KaTeTOPHM, XHMHUYCCKHI COCTaB,
IPaHyJIOMETPUYECKUI COCTAB, TEXHOIOTUUYECKUE CBOMCTBA.

Raw materials resource base condition and development prospects
of Irkutsk region enterprises producing wall ceramics

I.LA. Makarov&, N.A. Lokhova, A.L. Makarov4

Bratsk State University, 40, Makarenko str., BraRussia
“makarovabrgy@yandex.rtnlokhova@yandex.riimakarovabrgy@yandex.ru
Received 22.10.2012, accepted 23.01.2013

The analysis of the Irkutsk region clay resourceserves has demonstrated that the bulk of clay isopkoduced from the
three fields — Maksimovskoye, Novorazvodninskoyeelfinskoye. The applicability of clay rock for m@dramics enterprises
has been established through the raw material'®grated assessment of granulometric and chemicaiposition and
technological properties. The chemical compositoalysis has revealed that the raw material is eoterized by low content
of fluxing oxides and, in some cases, by high cbmtecalcium and magnesium oxides. The raw mdteritributed to the non-
sintering one and provides the manufacture of loelpcts of high average density. This predetermtheseed for production
of hollow ceramic ware to reduce the materials/otitpatio and improve products’ thermotechnical pedies. As to the
granulometric composition, clay rock is mainly reéel to a low-dispersive raw material anir the most part is presented by
loams. As to the processing characteristics, mbgteraw materials are medium-plastic and mid-geresto drying. It has been
established the possibility to produce mainly oadinwall panels on the basis of the given clay raaterial. Besides, the raw
material needs modifying its composition by variadslitives. To produce facing ceramics, it is adbie to use the dispersed
organic silica technogenic raw materials.

Key words: argillous raw material, deposit, resources rewerveategories, chemical composition, granulometric
composition, processing characteristics.



®a3o006pa3oBaHUE B 30JI0KPEMHE3EMHUCTOM KEPAMHUYECKOM
MaTepuase
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B nocneonee epems yoensemcsa 6onvuioe GHUMAHUE COBEPULCHCBOBAHUIO MEXHOIOSUU HPOUIBOOCMBA KEePAMUHECKUX
CMEHOBLIX U30eNUll, BHEOPEHUIO 68 MEXHONOSUYECKUL NPOYECC HeMPAOUYUOHHO20 U MEXHOLEHHO20 Cbipbsl. TI0CKonbKY Kuphuy
A6NAEMCS, NO CYWECMBY, MECHHbIM CIMPOUMETbHBIM MAMEPUATIOM, MO OP2AHU308LIBATNL €20 BbINYCK NPUXOOUMCS U3 CbIPbA,
uUMeowe2ocst 8 KaxNcoom pecuone. B ceaszu ¢ smum neped ucciedogamenamu 8CmMarom 3a0ayu co30aHUsl KepamuiecKo2o
mMamepuana ¢ noGblUEHHbIMU PUIUKO-MEXAHUYECKUMU C8OUCMBAMU HA OCHOBE MECMHO20 CbIPbsl, C NPUMEHEHUEeM PA3IULHBIX
IMEXHO2EHHBIX OMX0008 NPOU3EOOCINEA U HEMPAOUYUOHHBIX GUAOE MUHEPATLHOO Cuipbs (UNAK08, 301, PAZIUUHBIX CHIOKOG U
0CAOK08, HEKOHOUYUOHHBIX MAMEPUATIO8 U M. 0.), d MAKIICe CHUICCHUS DHEpeemuyeckux 3ampam npu npoussoocmse. Cpeou
NPOMBIUTIEHHBIX OMX0008 OOHO U3 NEPBbIX MeCm No 00beMy 00pa308aHus. 3aHUMAIOM 30bl OM CIHCUAHUA MBEPObIX BUO08
monausa. 301a-yHoc 8 COUemMaHull ¢ KPemMHe3eMCco0epACAUUM KOMNOHEHMOM NO360ISem CUHME3UPOBAMb MEXHO2EeHHble UUXMbL,
npubaudICcentbvle N0 XUMUHECKOMY COCMAGY K 2IUHUCIMOMY Cbipblo. B cmamve npugedenvi pesynomamul penmeeHoghazo6020
aHanu3a Kepamuyeckux CmeHo8blX Mamepuanos Ha OCHOGE BbICOKOKANbYUEBOU U HUBKOKANbYUEBOU 30.1b1-YHOC OM CHCUSAHUA
yeneti Upwa-bopoounckoeo mecmopodicoenus.

KiroueBble cJ10Ba: BBICOKOKAJbLMEBAs 30JIa-YHOC, HM3KOKAJIBIIUEBAS 30J1a-YHOC, IMbLIb TAa3004HCTKU (heppoCriaBHOroO
POM3BOJICTBA, (ha30BbIC MPEBPALICHHUS, CTCHOBAs KEPAMHKA.

Phase formation in fly-ash-silica ceramic materials

N.A. Lokhovd&, M.I. Tsindeliani
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Recently, much attention has been paid to improthiegechnology of ceramic wall products manufagtaine introduction
of nonconventional and man-made materials to tlegss. Since brick is, in essence, a local buildagerial, its manufacture
has to be organized from the raw materials avaéahlthe region. In this connection, the researstface the task of developing
ceramic material with the improved physical and hsetical properties based on the local raw materiaking various
industrial waste and nonconventional types of natse(slag, ash, various waste water and rainfadlsbstandard materials,
etc.), as well as reducing energy consumption duproduction. Among industrial waste, furnace bwitash ranks first as to
formation volume. Fly ash in combination with siicomponent allows the synthesis of industrial bbétcchemical composition
similar to clay raw material. The results of thea§ analysis of ceramic wall materials based orhkéglcium and low-calcium
fly ash from the Irsha Borodino field coal combosti

Key words: high-calcium fly ash, low-calcium fly ash, duggs purification ferroalloy production, phase tfamsations, wall
ceramics.
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Tlpusedenvr pesyromamvi UCCIEO08ANUSL HYACMOMbL BCMPEHACMOCHU  2PABUIIHO-2ANIeYHUKOBBIX BKIIOUEHUN 8 2PYHMAX
Bocmouno-Cubupcroeo pecuona. Ilpeonosiceno pazdenums 6KIIOUEHUS 6 CE30HHO-MEP3NbIX 2PYHMAX Ha Oecsamv gpaxyuil,
sKnoyaowue 8 cebs KpynHooOIoMouHble U 00IOMOUHbIE GKIIOUEHUs, A MAKJce 2pasulino-eaiedyHuKossvie gparxyuu. /Jokazano,



umo yacmoma 6cmpeqaemMocmu OMmoeNbHbIX 2PYIN PPAKYUOHHO20 COCMABA 2PABULIHO-2ANEUHUKOBLIX GKIIOYEHUU 8 2PYHMAX
Cubupu nooduunsemcs 3akony pacnpeoenenus Ilyaccona, npouszseoena oyeHka 8eposmHocmu pacnpeoenenus eKuoveHuil. B
pabome coenan 0emanvHulll aHaIU3 GPAKYUoHHO20 COCMABA 2PYHMOS BCeX Pe2UOHO8, 8X00sumux 6 cocmag Bocmounoii Cubupu —
Kpacnospckoeo xkpas, Upkymckoii obnacmu, pecnyoauxu Caxa, pecnyonuxu Bypsamus, omoenvro paccmompena nepcnekmugHas
ona cmpoumenvcmsea meppumopus batikano-Amypckoii macucmpanu. B xauecmee ucxoonou umgopmayuu ucnonvb3osasl
nacnopma 2pynmos Ucciedyemo2o peuoHd, KOmopuvle HO360NUNU Onpedenums Hauboiee eposimuvle 2panyioMempuyecKue
coCmagul 2pyHmos nymem nepebopa B03MOACHbIX 6APUAHMOB ¢ UCHOTb30BAHUEM NOTYHEHHBIX PACHpeOeneHuUll, Ol D020 PEKOMEHO08aH
NOTUHOM Yem@epmoll cmenenu U mabauuHvle OanHble nokasamenel cmeneHu Kodgguyuenmos. Buiosuryma axcuoma, umo no
3aKOMY pacnpedeneHus 2paguiiHo-ealedHuKogsle gruouenus 6 epynmax Bocmounoti Cubupu pazoensiomes na 08e epynnwl, O
nPoBepKU MOt 2UNOme3sbl UCNONb308ANCs Kpumeputi coznacus ITupcona, kpumepuil cocnacus noomeepoul NpasuibHOCHb
BLIPABHUBAHUS. PAZMEPHLIX PSO08 4aCOmyl 6cmpevaemocmu gpakyuii no 3axouny Ilyaccona. Yposens snauumocmu Kpumepusi
coenacus onpedener uz madnuysl 3navenull keanmunei. Ilo napamempy pacnpeoeneHuss U YPOGHIO 3HAUUMOCTU 2UNOME3bl
ap2ymMeHmuposano o6pazosanue 08yx Kiacmepos.

KiioueBble cjioBa: TPYHTHI, TPAaBUITHO-TAJCYHUKOBBIC BKIIOYCHUS, (DPAKIMOHHBIM COCTaB, BEPOATHOCTH M 3aKOH
pacrpenesieHys, 4acToTa BCTPEYaeMOCTH, 3aKOH pPACHpPEICNCHUs, IUIOTHOCTh BEPOSITHOCTH, POTOPHBIC TpPAHIICHHBIC
9KCKaBaTOPHI.
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The investigation results of the occurrence fregyesf gravel inclusions in the East-Siberian regsmils have been given in
the article. It has been proposed to divide indusiin the seasonally frozen soils into ten frawtiancludingrudaceous and
detrital as well as gravel-pebble ones. It has bpeoved that the occurrence frequency of the sipegibups of the gravel-
pebble inclusions fractional composition in thesaoif Siberia is governed by the Poisson distrimutaw. The assessment of the
inclusions distribution probability has been doiiée detailed analysis of the soils fractional cosipon of the Eastern Siberia
regions — Krasnoyarsk Territory, Irkutsk Regione tRepublic of Sakha, the Republic of Buryatia — Ibeesn conducted. A
promising area for construction — the Baykal-AmailRay — has been considered particularly. Thessoliarts of the studied
area have been used as initial information. Theyehallowed determining the most probable soils glametric compositions
by the examination of options using the obtainettihutions. For this reason, one should use theth-degree polynomial and
tabular data of factor exponents. There has begugasied the axiom that according to the distribut@aw, the gravel-pebble
inclusions in the soils of Eastern Siberia are diéd into two groups. To test this hypothesis, tbar$on fitting criterion was
used which confirmed the leveling correctness efsike ranges of the fractions occurrence frequarcprding to the Poisson
law. The significance level of the fitting critenichas been determined using the quantiles valueke.tahe distribution
parameter and significance level of the hypothleaige helped argue the formation of two clusters.

Key words: soils, gravel-pebble inclusions, fractional composj probability, distribution law, occurrence dreency,
probability density, rotary trenching machines.
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Ogppexmusnocms  necozacomogumenvHoco  npou3soocmea  onpeoensiemcs  HeoOX0OUMOCMbIO  POpMUPOBAHUS
9Hepeochepecalowux mexnonocul Ha 0Oaze cywecmsyloweco napka mexanusmos u mawun. Haubonee ungpopmamusnvimu
nokazamenamu  I@exmueHocmu  MexXHON02UHEeCKO20 Npoyecca AGIAIOMCA €20  NPoU3BoOUMenbHOCMb U MOWHOCHb,
onpeodensemvle ¢ no3uyuu meopuu cucmem. B cmamoe npugedenvi popmynvt ons pacuema >¢h@exmusHoil npouzgo0UmenbHOCmu
U MOWHOCMU CUCIEM MEeXAHU3MOS U MAWUH, NOC1e008AMENbHO GbINOIHAIOWUX MEeXHOI02UYecKue onepayuu npou3eoocmsd



necomamepuanog Ha aecocexe. llocmpoennas mamemamuyeckas MoOelb NO380JA€N OYeHUMb CMeneHb CUHXPOHU3AUUU-
0eCUHXPOHU3AYUU KOMNIEKCO8 MeXaHU3MO8 U Mawlut, onpedersiowel Kavecmso ux skcnayamayuu. C nosuyuu cucmemmo2o
ananuza padboma KOMNIEKCO8 MexXauusmos, Mawiun u 000py008anus neco3a20mosuUmensHo20 npou3B00Cmea OO0JdICHA
paccmampusamsvcs Kaxk eOUHblll MeXHON02UHeCKUll NPOYecc, 83AUMOCEA3AHHBIX 0OWUM B8peMeHeM NPOU3800CmMEa OUCKPEmMHbIX
onepayuil.

KuoueBble cjioBa: JUCKPETHOCTDH, CHHEPI€TUKA, BPEMs, IPOU3BOAUTCIBHOCTDH, MOIITHOCTD.
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The efficiency of logging production is causedh®yieed to develop energy saving technologiesebakis of the existing
park of mechanisms and machines. The most inforenaiticators of the technological process efficieare its productivity
and capacity determined by the system theory approEhe article proposes the formulas to calcukdfective productivity and
power of mechanisms and machines systems whidoaséstently carrying out technological operatidogproduce timber on a
cutting area. The constructed mathematical modébwa estimating the synchronization-desynchrororatdegree of
mechanisms and machines determining their operattiaspects. From the system analysis viewpoint, pierformance of
mechanisms, machines and logging equipment has tmhsidered as integrated operating proceduresraoinnected by the
overall lead time of discrete operations performing

Key words: discreteness, synergetics, time, productivityacég.
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Jleconpomviuinennoe npouzgo0cmeo onpeoensiem mpebosanus K cOBPEMenHOl HayKe No CO30aHUI0 BbICOKOIPPeKmusHbIX U
npouU3800UMENbHBIX J1eCO3a20MOBUMENbHbIX MauwuH. llpumenenue npeonazaemvix 1eco3a20MOSUMENbHbIX MAWUH NO380IUM
obecnequms YCmouuugoCms U HeUCMOWUMENbHOCb 1eCO3a20MOB0K, MOOeNU YHUBEPCATbHLL U NPeOHa3HaAueHbl O 8ANKU U
mpenesxu neca. Hcnonvsoganue cmMenHo20 HABECHO20 0OOPYO0BAHUA NO3GOUM BLINOIHAMb 8eCb 00bEM JIeCOCEUHbIX padbom ¢
mpebyemotl dPpexmusHocmvio, 0acm 803MONUCHOCHb COBEPUICHCINBOBANUA MEXHONI02U1ecKkoeo npoyecca cospemennozo JIIIK.
Hcnonvzosanue ynusepcanbbix Mawiun ¢ pasiuyHbiM HAGECHbIM 000pYO0BAHUEM BMECTNO CUCTNEMbl MAWUH, NPUMEHAEMbIX HA
J1ec03a20MoBKax 8 Hacmosujee 8pems, pewum npooiemy HecOBMeCmUMOCImU N0 NPOU3BOOUMENbHOCIU npU pabome 8 cocmage
1€c03a20MoBUMENbHBIX KOMNIEKCO8, COKPAMUM CIMOUMOCHb OCHOBHBIX (POHOO0B U 3ampamvl HA MeXHUYecKoe 00Cyicusanue.
Tloomomy npednacaemas agmopom UHMEHCUBHAS NECOIKCNIYAMAYUA C YHEmOM KOMIIEKCHO20 UHHOBAYUOHHO20 NOOX00d HA
baze yHUBEPCANbHBIX MAWUH NO3GOIUM YIVHUUMG PADOMY 1eCO3a20MOBUMENbHbIX NPEONPUAMUL U J1eCONPOMBIUIEHHO20
Komnaexca. Moodenu yHU8epcanbHuIX 1eco3a20mOSUMENbHbIX MAWUN NO38ONAM HA COBPEMEHHOM YPOGHE peulums HACYujHble
npobaemot JITIK.

KumioueBble €J10Ba: JI€CO3arOTOBUTEILHBIC MAaIllWHBI, JECOMPOMBIINUICHHOC MPOU3BOACTBO, OINITUMU3AIINA, yCTOﬁ‘IHBOCTL u
HCHUCTOILIUTCIIBHOCTD JICCO3arOTOBOK.
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Timber production sets requirements to modern sei¢a develop highly efficient and productive hativey machines. The
employment of the proposed timber harvesting mashiill allow providing the sustainability of timblearvesting. The listed
models are universal and intended for feeling akidding. Employing removable equipment will alloarrging out the total
amount of cutting area operations with demandeidieffcy and will give the chance to improve therapieg procedures at a
modern Timber Industry Complex. Empolying universaichines with various removable equipment insteatarvesting
systems will solve the productivity incompatibilitsoblem for machines operated at timber complexé,reduce the fixed
assets value and maintenance costs. Thereforesimgeforest exploitation proposed by the autherd taking into account the
complex innovative approach based on employmenhigkrsal cars will make it possible to improvelin enterprises and
timber industry complex operation. The models afemsal harvesting machines allow solving vitalka®f Timber Industry
Complex.

K ey words: timber harvesting machines, timber productiptjmization, logging sustainability.
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Ocnognoii ocobennocmoio nposedenusi pabom no nodeomoske nood samonaenue a0xc godoxpanunuu I'9C, cmposwuxca @
yveaogusix Cubupu, s615emcst HeoOX00UMOCb GbINOIHEHUs 1eCOC8OOKU (BbIDYOKU MOBAPHBIX 3ANACO8 OPEBECUHbl) 6 OUeHb
3HauumenvHuix obvemax. Kax noxasvieaem npaxmuxa, Hu Ha 00HOM 8000XPaHUIUUfe 1eCOCB00KA He Oblla GLINOIHEHA 8 NOTHOM
(nranosom) obveme, umo enociedcmeuu npusero K NOSAGIEHUIO HA AKGAMOPUU GOOOXPAHUIUW, 3HAYUMELLHBIX 00beMO8
naasaowell opesecutbvl, KOMOpas He2amugHo GIUACM HA OKPYIUCAIOWYIo cpedy, Ha Kauecmso 00bl, Meulaem Cyo0oxo0Ccmay,
npeocmasusiem yepo3y Ol 2UOPOMEXHUYECKUX coopydicenull u op. B cmamve onucamvl ocobeHnocmu nposedenuss pabom no
necocgooke 6 30He 3amonienus godoxpanunuwa bozyuanckou I'DC, eusatowue Ha odvem 8bIPYOKU, OCHOBHLIMU U3 KOMOPLIX
AGTAIOMCS Cheyuduueckue yeiogus pabon, mpedyroujie CReYUAiIbHO OPLAHUIAYUL U NPUBTEYEHUs SHAYUMETbHbIX (YUHAHCOBBIX
pecypcos.  I[lpedcmagnenvl  OCHOBHbIE MAKCAYUOHHbIE NOKA3AMENU  OPEBECHO-KYCMAPHUKOBOU  PACMUMENbHOCTU  30HbI
samonnenus  bocyuanckou I'OC u  pesynbmamvl  MEXHUKO-IKOHOMUHECKUX — PACHEMOB,  GbINOIHEHHLIX — A8MOpaMi,
unoCmpupyiowue  SKOHOMUUECKYI0  Heddekmusnocms  nposedenus pabom no necocgooke 6 Jodce Bozyuanckozo
6000XPAHUNUA U HEOOXOOUMOCMb NPUBLEHeHUs OONOIHUMENbHBIX CPEOCME 8 8U0e OOMAYUL.

KuroueBble cjioBa: BOJOXPaHUJIMIIC, JICCOCBOAKA, TCXHOJIOTUA, TCXHUKO-OKOHOMHUYCCKUEC ITOKA3aTCIIN.
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The main feature of work performance to prepareffooding reservoirs of hydroelectric power staso(HPS) built in
Siberia is the need for forest cutting (timber icgtinventory) in a very large volume. The expereehas proven that in no
reservoir forest cutting has been performed toftiile(planned) extent that subsequently has lethtge amounts of floating
wood appearing on the water area that has negatffect on the environment (water quality), impedegation, offer threat to
hydraulic facilities, etc. This article describdsetwork performance features of forest cuttinghe flood hazard zone of the
Boguchanskaya HPS reservoir having effect on thenguvolume, the major ones being the specifickimy conditions
requiring special organization and attracting sificant financial resources. The article proposes thain forest valuation
indicators of trees and shrubs in the Boguchanskédly8 flooding zone and the results of technical acahomic calculations
performed by the authors to illustrate economicffiniency of the works on forest cutting carriedt @n the floor of the
Boguchanskaya HPS reservoir and the need to raldéianal funds in the form of subsidies.



Key words: reservoir floor, forest cutting, technology, teidahand economic indicators.
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Munepanvhvie 006asku 6 6emMoH 3HAUUMENLHO YAVHUAION (U3UKO-MeXaHuyeckue U cuspomempudeckue nokasamenu Oemoua,
maxue, Kak nPoOYHOCMb, MOPO30CMOUKOCHb, B00OHENPOHUYACMOCHTb, KOPPOSUOHHAA CIOUKocmb U Op. 1Ipouzeo0cmeo cospementozo
bemona HoB8020 NOKONEHUs C CYNePRIACMUPUKAMOpamu mpebyem UCHONIb308aHUSA BbICOKOOUCNEPCHBIX NYYYOLAHUYECKUX 00DABOK,
obnadarowpux nuzKoii nacuinnoi niomuocmuio 6 npedetax 170-400kelv®. B cessu ¢ smum 6emonocmecumenviiie yexa cmapoii
NAGHUPOBKU HEODX00UMO OONOTHUMENbHO OCHAWAmMb OYHKepamu 001buio2o obvbema, umo mpedyem pekoHcmpykyuu. B cmamve
NOKA3aHA BO3MOJICHOCHIb  NPUCOMOGIEHUSA, XPAHEHUS U UCHONb308AHUA BOOMLIX CYCHEH3Ull NYYYOIAHUYeCKUX 000agox npu
npouzsoocmse 6emonos 1Hooeo noxonenus. CrodcHoCmy OAHHOU MEXHONOULU 3AKTIOUAEMCS 8 NOTYYEeHUU A2Pe2amuBHO-YCIMOUYUBLIX
cycnensuil, Ymoobl UCKTIOUUMb HE0OX0OUMOCTb NOCOSHHO20 NEPEMEUUBARUs CYCNEH3ULl, a NPU CIYYAHOU OCMAHO8KE MEULAIOK
uzbesicamsv npexkpayeris MexHoI0UIecKo20 NPpoYecca U3-3a 0CeOaHus 4acmuy U YniomueHus ocaoka. B cmamve paccmompena
603MOICHOCMb — NPEOOMBPAEHUS  CCOUMEHMAYUL  BOOHOU  CYCNEH3UU  BbICOKOOUCNEPCHO20 — NPUPOOHO20 — OUAMOMUMA U
mepmoobpabomannoco OGUOKpeMHe3eMd ¢ UCHOTb308AHUEM DA3TUYHBIX cmabunuzamopos. bvuiu uccredosanvt cmabunusupyrowjue
000a8KU PA3HO20 MeXanu3Ma OetiCmausl, KaK UOHHO-DIeKIMPOCMamu4ecko2o, max u 6apbepo-packiunuearoweo. Boiaanen naubonee
ONMUMATLHBINL U Oeesblll Cnocod cmabunu3ayuu, nposedeH CPABHUMENbHBIL SKCHEPUMEHI NO U320MOBIEHUIO PEAKYUOHHO-
nOpPOWIK0B020 6EMOHA HOBO2O NOKOIEHUA C UCNONIL308AHUEM OUOKPeMHe3eMd, KAK @ CYXOM Gude, MaK U @ 8uoe CycneH3uil.

KiroueBbie cJioBa: TyLIIOTaHUYECKUE JT00aBKH, OHMOKPEMHE3EM, IHATOMHT, BOIHAs CYCICH3WS, CEIMMCHTAIMOHHAS
YCTOWYHMBOCTb.
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Mineral additives significantly improve physicalcamechanical and hygrometric parameters of concseth as strength,
frost resistance, water resistance, corrosion tesise, etc. Production of new generation concretggi superplasticizing
agents requires fine pozzolanic admixtures with bmk density in the range of 170-400 ki/in this regard, concrete mixing
plants of previous planning need to be equippet laitge volume bunkers and it requires reconstarctiThe article shows the
possibility of preparation, storage and use of amuge suspensions of pozzolanic admixtures in the genweration concrete
production. The complexity of this technique cdasia obtaining aggregation-stable suspensions voici the need for
suspensions constant stirring and the technologalcess shutdown due to the particles sedimemtatiod sediment
compaction. The article considers the possibilifi@spreventing sedimentation of an aqueous susperts superfine natural
diatomite and heat-treated biosilica using variatabilizers. Te stabilizing admixtures of differenechanisms — both ion-
electrostatic and barrier-disjoining — were invegtied. The most appropriate and cheapest way dfilig@ion has been
revealed, a comparative experiment to produce reagiowder concrete of new generation using bisiboth dry and in the
form of suspensions has been conducted.

Key words. pozzolanic admixtures, biosilica, diatomite, watespension, sedimentation stability.



MeToiKa BbI6Opa NapaMeTPOB reHepaTopa JJisl yJbTPa3ByYKOBOU
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I''JI. I'acniapsin

Bpatckuii rocynapcTBeHHbINH yHHBepcuTeT, yi. Makapenko 40, bparck, Poccust
Garik.gasparian@yandex.ru
Crarps nocrynmna 30.10.2012npunsra 2.02.2013

Paccmompenut ocnosubie nokazamenu yabmpaszgyko8blX 2eHepamopos ¢ Yeavlo ONMUMU3AYUU MEeXHON02UU YIbmpa3eyKo8oll
oxopku necomamepuanos. llpeonodcena memoouxa onpeoenenus OCHOGHBIX MEXHONO2UUECKUX Napamempos, Ha O0CHO8e
KOMOPLIX MOOIUPYIOMcs NoKasamenu Yibmpazeykogoeo 2enepamopd, npumeHsemoeo 8 okopke necomamepuanog. Onucana
Memoouxa, obecnedugaioujas 6bl60p NApAMempos YIompazeyko8o2o cexepamopa, pabomaroujeeo 8 nape ¢ KoiebamenbHou
cucmemoti. Ilpedocmasnen npoyecc @Gopmuposanus KasUmMayuoHHo20 Npoyeccd, paspyuiaoujezo dieMeHmsl Kopuvl. B
coomgeemcmeuu ¢ paspabomanHoll. MemoOuKou NOAYYeHbl GbIPAJICEHUS U 3ABUCUMOCHIU OCHOBHBIX IKCHLYAMAYUOHHBIX
napamempog ynempaseykoeozo 2erepamopa. Ocyujecmsnen paciem aKycmuieckol u 91eKmpuieckoi MOWHOCHU 21eKmpOoHHO20
2enepamopa ¢ yenvio opmuposanus 8 2HCUOKOU cpede KaBUMAYUoOHHO20 dPghekma ¢ HeodXoOUMbIMU NOKA3AMENAMU,
NO3BONAOWUMU PASPYUAMb CEA3U MEHCOY DIIeMEHMAMU KOPbl 0OKapueaemozo aecomamepuand. Pazpabomana mamemamuyeckasn
MOOelb npoyecca CXI0NbIBAHUs KABUMAYUOHHO20 NY3bIPbKA, YMO NO360JAEeN NPOGeCmu OYEHKY dHepeuu, 8O3HUKalowell npu
BO3HUKHOBEHUU KABUMAYUOHHO20 d¢hhexma, paspyuarowezo ciou Kopeol.

KiroueBbie cioBa: OKOpKa, Kopa, YIbTPa3BYK, YIBTPa3BYKOBas OKOpKa, JiecOMAaTepHall, KaBUTALMOHHBIN 3(QeKT,
KojeOaTeIpHas CHCTEMA.
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The basic indicators of ultrasonic generators ier to optimize the ultrasonic barking technologyé been considered.
The technique to determine the main technologieahimeters being basic for modeling the indicatofstlee ultrasonic
generator used in debarking has been proposed. t&tlenique for providing the choice of the parametef ultrasonic
generators running together with an oscillatingtgyn has been described. The formation of theat@ritprocess that destroys
bark elements has been presented. In accordande thit established procedure, the expressions apeéndiences of the
ultrasonic generatormain operating parameters have been obtained. Eheulation of acoustic and electric power of the
electronic generator to form the cavitation effadth necessary indicators to destroy the connedbietween bark elements of
the debarked timber has been performed. A matheabatiodel of the process of a cavitation bubbldapsle has been
developed. It enables to assess energy generaten avhavitation effect damaging the bark layersucec

Key words: barking, bark, ultrasound, ultrasonic barking,liém cavitation effect, oscillating system.
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Paccmompenvt ocnognvle noxazamenu mexHON02UHHOCU MEXHUYECKUX CUCHeM U UX IJIeMEeHmOo8 Olsl npoyeccda OKOpKu
J1eCoOMamepuanog npu nOMowu Yiempaseyka 8 600Hol cpede. Paspabomana mexnono2uueckas yCmanosKu Ois yibmpaseykoeol
OKOpKU U NpOBedenUss KOMNIEKCHBIX NOIHOPAKMOPHLIX DKCHEPUMEHINO8 U UCCIe008AHUI NPoyecca YibmpaszeyKogol OKOpKU
J1eCoOMAmepuanog 8 80OHOU cpede, NPU KOMOPbIX ONpedensiomcs Hauboiee ONMUMANIbHbIE NAPAMEMPbl MeXHON02ULeCKO20
npoyecca, UCMOYHUKOS8 YIbMPA36yK08020 UNYHUEHUs U KOHCIMPYKMUBHBIX DJIeMEHINO08 YIbmMpPa38yYKOBbIX KONeOamenbHblX cucmem
u uncmpymenmos. Ilpednooicenvl memoodsl onpedenenus napamempos mexHoI0UIHOCIU MEXHUYECKUX CUCTHEM C Yelbl0 OYeHKU
appexmusnocmu co30anus UHCMPYMEHMOB HOBbIX KOHCMPYKYULL U NOBLIUEHUS YPOBHA MEXHON02UHECKO20 KOMIIeKcd Ol



VILMPA38YKOBOU  OKOpKU — necomamepuanog. Ilpusedenvi  npumepsvl — onpedenenusi napamempos  MexHONOSUHHOCHU
VILMPA38YKOGOU  KoLebamenvholl cucmemvl 6 Komnviomephot cpede «TechnoCo»,c nomowplo xomopoi paspabomana
CMPYKMYypHAs cXema KOHCMPYKYuu YIompaszeyKko8oll KonebamenbHol cucmembl mexHoni02uuecko2o komniekca. Jlan xomniexe
pexkomenoayuii nO ONMUMU3AYUU NOKA3amenell MexHOI02UYecko20 KOMNIeKcd OKOPKU NeCOMAmMepuanog yibmpaseyKkoM,
npoxoosauell 8 600HOU cpede.

KuoueBbie €JI0BA. TEXHOJIOTHYCCKHIA TIIPOUCCC, YIBTPa3BYK, TCXHOJIOTHYHOCTH, TCXHUYCCKHUC CUCTEMBI, KO3(1)(1)I/IHI/ICHT
TCXHOJIOTUYHOCTH.
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barking systems

G.D. Gasparyan

Bratsk State University, 40, Makarenko str., BraRussia
Garik.gasparian@yandex.ru
Received 30.10.2012, accepted 2.02.2013

The main technological parameters of the technsyatems and components technological effectivanessplement the
process of ultrasonic barking in the aqueous nmdhave been considered. The technological systmmstfasonic barking
and carrying out integrated full factorial experime and research of the ultrasonic barking procesthe aqueous medium
have been developed. They allow determining tkienapparameters of the technological process,asitnic radiation sources
and the ultrasonic vibration systems and tools comepts. The methods for determining the technadbgicgineering systems
parameters to evaluate the effectiveness of nele &mal the enhancement of the level of the techgimabcomplex for ultrasonic
barking have been proposed. The examples to deterthe technological effectiveness parametersentittiasonic oscillating
systems in the «TechnoCo» environment have been. ditis environment was used to develop a dekigndiagram of the
ultrasonic oscillatory system for the technologicamplex. A number of guidelines to optimize theasbnic barking
technological complex parameters held in the ageenadium have been given.

Key words: technological process, ultrasound, technologit@ctveness, technical systems, technologicalcéffeness
factor.
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Paccmompenvl ocHo8HbIe KOHYenyuu npoeKmupo8anus 1ecoOmpaHcnOpmHoll cemu U ONUCAHbL UX OCHOBHble He0OCmamKu,
00y CI0BTIeHHbIE CTIOIICHOCMBIO YYema 6Cex (PaKmopos, OKA3bl8aAOWUX GIUSHUE HA 1ec03d20mogumervHblil npoyecc. IIpednoicen
aneopumm NpOEKMuUpOBAHUs CXeMbl Cemiu JIeCOBO3HbIX 00p02 € OeMAlbHbIM ONUCAHUEM Hauboiee BAJNCHbIX NAPAMEempos
(ocobennocmu penvegha mecmmocmu, ucienHoOe KOIULECEO U MEPPUMOPUATLHOE PACTIOLONCEHUE IeCOCEK, XAPAKMEPUCTIUKA
cyuecmsyloumux mMpaHcCnopmHulX nymetl, 8MeCmuMOCHb NOSPY3OUHLIX NYHKMOS, YOAIeHHOCMb nompebumenell Ope8ecuHvl,
UMEroWUecs CUCeMbl U KOMILEKMbl Mawun u Op.). Onucan yHu8epCanbHbll Memoo NOUCKA ONMUMALLHOU 1eCOMPAHCROPMHOL
cemu, OCHOBAHHBIL HA UHCMpPYMeHmapuu meopuu 2pagoe (8 4acmuocmu — ROCMPOCHUU MUHUMAIBHO20 NOKPbLEAIOUe20
oepesa). Ilpeonodcenvi no0xod K RNPOBEOeHUI0 OYeHKU OOCMYRHOCMU JECHbIX Decypcog U pacdemy IKOHOMUYECKOU
aghexmusrHocmu om peanuzayuu NPOEKMa no 0C80EHUK TECHBIX YUACIKO8 NOCPEeOCMBOM 8blO0pA HAUbOIee NPUBTEKAMENbHBIX
C IKOHOMUYECKOU MOUKU 3PEHUsl JIeCOCEK U CROCOD COCOUHEHUs UX 8 eOUHYIO JleCOmpancnopmuyto cems. [lpugeden npumep
nocCmpoeruss  Kpamuauiuieli cxeMvl Cemu JIeCO803HbIX 00po2, HAUOEHHOU ¢ NOMOWbIO Memodo8 MAamemMamuiecko2o
MOOenuposanus, a maxdce PAcCCMOMPEHbl B03MONCHOCU ONMUMUZAYUU  2PY30NOMOKO8 OM HNYHKMA J1ec03a20mo8oK 00
KOHeuHozo nompedumensn. Onucana He0OXO0UMOCMb NPOESKMUPOBAHUS — I€COBO3HLIX O00pO2 € YUEmOM  OUHAMUKU
J1€COB00CMBEHHO-MAKCAYUOHHBIX XAPAKMEPUCIMUK HACANCOEHUN, a Makce mpeDo8aHutl K 00eCneueHur0 3K0N02UYeCKol
be3onacHocmu Ha oceausaemvlx meppumopusx. Ha ocnoge npednosiceHHol Mamemamuieckou Mooenu 803MONCHA pa3pabomKka
NPOCPAMMHO20 — ObecneueHuss 01 UHJICEHEPO8  1eCO3d20MOBUMENbHbIX — NPeOnpusmuil,  3aHUMAOWUXCA  BONPOCAMU
NpoeKmuposanus 1ecompaicnopmuol cemu. Memoo modicem npumeHsAmbcsa Oas MoOLIX NO Macuimaby meppumopuii ¢
PABTUYHBIMU NPUPOOHO-KIUMAMULECKUMU Y COBUIMU, NOPOOHBIM COCIABOM U KOTUYECTNBEHHBIM 3ANACOM OPEeBECUHbI.

KiroueBbie c/10Ba: rpy30M0TOKH, JICCOTPAHCIIOPTHAS CETh, MATEMaTHIECKOE MOJICITMPOBAHUE, TeOpHsi rpadoB.
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The article describes the basic concepts of foreatl network design and the main disadvantagesltregufrom the
complexity of accounting for all the factors thafluence the logging process. The algorithm foigteag the scheme of logging
roads network giving a detailed description of thest important parameters (especially the terréi numerical number and
geographical location of cutting areas, the exigttransport routes characteristic, the loading fgeicapacity, wood consumers
remoteness, the existing systems and sets of machdfc.). The universal method to search for agtiiorest road network
based on the graph theory tools (in particular, theimum covering tree construction) has been dieedr The approach to the
forest resources availability assessment and theutation of the project cost-effectiveness to tgvéorest areas by selecting
the most attractive cutting areas from the econopainit of view and the way of combining them i@ tinique forest road
network has been proposed. The example of theestiddrest road network scheme construction founthb mathematical
modeling methods has been given; the capabiliiebetraffic flow optimization from the cuttingeeas to the end user have
been considered. The necessity for designing fooests with due regard for the dynamics of theiailtural-taxation stands
characteristics, as well as the requirements forvimmmental safety for the developed territorievéndeen described. On the
basis of the proposed mathematical model, the adétiior logging company engineers involved in theest road network
design can be developed. The method can be applidte areas of any scale, climatic conditions,cége composition and
quantitative supply of wood.

Key words. cargo traffic, forest road network, mathematicigation, graph theory.
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Hanuuue opeanuieckoeo éeujecmea 8 namo2eHHbIX MUHEPALax NpUusiekaen HUMAHUE UCciedosameneil, NOCKOIbKY ecib
8EPOAMHOCIb  GIUANHUA OAHHOU cocmasnalouell Ha npoyecc Gopmuposanus xamus. OOnako 6 Hacmoswee epems He
cywecmgyem eOuHol meopuu, oovACHAIOWell NPUpoody E3auUMo0elicmeus MuHepanbhou u opeanudeckol cocmagusoujux OMA.
Ipobnema ucciedo8anust OPeAHUYECKOU COCMAGIAOWEN NAMOSEHHbIX —A2pe2amos OCMAemcs aKmyaibHol 68Udy ee
cneyuguuHocmu U onpeoeneHus 6 3HAUUMENIbHOU CMENeHU Npoyecca NamoiocUtecKozo Gazoo00pazoeanus 6 OpeaHusme
uenogexa. Mamepuanom 051 KOMRIEKCHO20 AHANU3A OENKOBLIX COCOUHEHUT NOCTYIHCUNA KOINeKyus KamHeu dcumenei OmMcko2o
peauona: mouegvie kamuu (4006pasyos), 3yonvie kamnu (8506pasyos) u cuonnvie xamnu (14 06paszyos). Yemanosneno, umo
COOEPICAHUE OPAHUYECKUX 8eulecns DeNKOBOU NPUPOObl 8 NOUEUHBIX KAMHSX 3A6UCUN OM MUHEPATbHO20 cocmasa oopasya. Ilo
MUHEPATLHOMY COCMAgY Ccpedu  YPOIUmos Gvloensiom okcatamuvie (conu wasenegoil Kuciomvl), gocpamuvie (comu
opmogpocoprotl kuciomul) u ypamusle (Moueeas Kucioma u ee coau) KamHu, 0OHAKO HAUOOLee PACRPOCIMPANEHbl YPOIumol
cmewanto2o muna. Booopacmeopumeie opeanuueckue coeOUHeHUs: ¢ NENMUOHOU C8A3bI0 NPEeOCmAaseHbl NPOCIbIMU DETKAMU 6
VPAMHBIX,  YPAMHO-OKCANAMHBIX, ochamupix, DOCHAMHO-OKCATAMHBIX NOUEUHbIX KAMHAX, NPOCMbIMU  Oenkamu U
2NUKONPOMEUHAMU 6 OKCAIAMHBIX KAMHAX. Pe3ynbmamvl ananuza NnoKA3an, 4mo COOepHCaHUe B000PACMBOPUMBIX
OP2AHUYECKUX COCOUHEHUL ¢ NENMUOHOUL CEA3bI0 USMEHAEMCS 8 WUPOKOM OUANA30HEe 8 0OPA3YAX NOYEUHbIX KAMHEL CMEUAHHO20
muna. Hccnedosanue Konnekyuu 3yOHbIX U CIIOHHbIX KamHell dcumenell OMCK020 pe2uoHd no360aun0 8bla8ums 8 Hux Haiuyue 15
AMUHOKUCIOM U Onpedenums ux Koauuecmeennoe cooepocanue. Ilpu 3mom yCmaHo8leHo, 4Ymo KauyecmeeHHblll Habop
AMUHOKUCTIOM 80 8CeX CyHasx 00uHaxog. OOHAKO COOMHOULEHUE CPEOHUX COOEPICAHUL AMUHOKUCTIOM 018 (DU3UOLOUYECKUX
Pacmeopos u 06paAsVIUUXC 8 HUX OPLAHOMUHEPAILHbIX AZPe2amos pasiudHo. /s onpeoeieHus OpeaHUu4eckux coeouHeHull
xonenumog (dcenunvix Kamueil) oviia paspabomana Memoouka IKCMPAKyUOHHO20 useledenus. B pesyniomame demanvio2o
uzyHenus Koulekyuu dAcenynvix kamuel OMCKO20 pecuona GuiA81eHO, YMO OCHOBHbIMU KOMNOHEHMAaMU AGNAIOMCA XO0JleCmepun;
Xonecmepun ¢ 006agramu GUIUPYOUHOBOL KOMNOHEHMbL U KAPOOHAMbL Kanbyus pasnuunol moougurayuu. Ilonyuennvie oannvie
0 cocmage u cooeprucanuu opeanuyeckol komnonenmol 6 OMA noomeepacoarom eunomesy 06 AKMUBHOM ee YYacmuu 6
npoyeccax Kpucmaniuayuu namoeeHHviX (¢az 6 opeamusme uenosekd. BvlagleHo Hanuuue u OnpeoeieHo KONUYeCmEeHHOe
CoOepIicanue aMUHOKUCION 8 OP2AHUYECKOU KOMNOHEHMe NOYEUHbIX, 3YOHbIX U CHOHHBIX KAMHEl PA3IUIHO20 MUHEPATbHOO
cocmasa. Tlokazano paznuuue AMUHOKUCIOMHBIX COCMABOS (DUIUOLOSUHECKUX PACMEOPO8 (Moua u pomoeast JHCUOKOCMb) U
obpasyiowuxcs 8 Hell opeaHomunepanvhvlx azpeeamos. Coenamn 6vl8600 0 GuUAHUU OEIKOBOU KOMNOHEHMbl HA NPOYEccol
KPUCIMATU3aYUL NAMOLEHHBIX (A3 8 OpeAHU3ME Hen08eKd.
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The presence of organic matter in the pathogeniterals attracts researchers’ attention becauseehsrthe possibility of
this component impact on stone formation. At predemwever, there is no single theory to explaim tlature of interaction of
the OMA mineral and organic components. The probdérstudying the organic component of pathogenigregates is of
current interest because of its specificity anda targe extent, the determination of the pathatabprocess of phase formation
in the human body. The material for the analysishef complex protein compounds has become a sufeetion of Omsk
region inhabitants: urinary stones (40 sampleshtektartars (85 samples) and salivary stones (@dhpgles). It has been found
that the organic content of protein nature in neglins depends on the sample mineral compositisrtoAnineral composition,
the uroliths are divided into oxalate (oxalic addlts), phosphate (ortho-phosphates), and uratie @eid and its salts) stones,
but the most common are the mixed type urolithstekA%oluble organic compounds with peptide bondpintens are
represented by simple proteins in uric, urate-oi@laphosphate, phosphate-oxalate nephroliths; bgpk proteins and
glycoproteins in oxalate stones. The results ofatedysis have shown that the content of waterbdelarganic compounds with
a peptide bond changes in a wide range in the mieel uroliths samples. The research of dental salidary stones collection
of Omsk region inhabitants has allowed revealingsgnce of 15 amino acids and determining their tjizive content. It has
also been found that the amino acids qualitativeirseall cases is the same. However, the ratiohef average amino acids
contents for normal saline solutions and organoerahaggregates formed in them is different. Tedeine gallstones organic
compounds, the extraction technique has been deeld\s a result of a detailed study of the Omgloregallstones collection,
it has been revealed that the major componentschotesterol, cholesterol with addition of biliruband calcium carbonate
components of various modifications. The obtainath n the composition and content of the OMA ocigaomponents
confirm the hypothesis of its active part in théhpgenic phase crystallization processes in theambody.

Key words. organic-mineral aggregates (OMA), organic comptsieamino acids, crystallization.

®az0BbIH, 3JIEMEHTHbINA, aMUHOKHUCJIOTHBIN, CTPYKTYPHbIW COCTaB
MHHEpPaJIOB 3yOHBIX U CJIIOHHBIX KAMHEHN
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IIposedero demanvHoe KOMIIEKCHOE U3VUEHUEe MUHEPATILHOSO U JeMEHMHO20 COCMAB08 3VOHbIX U CIFOHHbIX KamHell. 110
OAHHBIM PEHMEEHOPA306020 AHANUZA MUHEPAIbHAS KOMNOHEHMA OONLUUHCTNGA UCCIEO08AHHBIX CNIOHHLIX U 3YOHbIX KAMHell
npedcmasnena anamumom. B cocmase 0enmoaumos 6 noouuneHHOM Koauvecmee makdice oOHapyoicenvl opyeue ghocgamol
kanvyusi (Opywum u oxmaxareyuil pocgam). Anamumel 2mMux RAMOSEHHBIX MUHEPALO8 NIOXO OKPUCIMALIUZ08AHbL, 4MO
NPOSIBNIAEMCA HA PEHM2SEHOZPAMMAX KAK CHUMICEHUE UHMEHCUBHOCMU U Y8enudeHue NOLyUUpuHbl OUDPAKYUOHHBIX OMPAICEHUIL.
OcnognviMu KOMROHEHMAMU 3YOHBIX U CTIOHHBIX KaMHell Aguaiomcesa karvyuid u gocgop. o nawum Ooanmvim, cooepiicanue
Kanvyust 8 CironHbIX KamHsax eapvupyemcs om 3000 34macc. Y%,a pocpopa —om 1500 17 macc. %. Kpome mozo, 6 cironnvix u
3YOHbIX KamHsx mo2ym npucymemsosamsv: Mg — 0,2-0,4; Na — 0,3-0,7; K — 0,03-0,6; Cl 0@, 1 macc. %. B xoode uccredosarnust
npeocmasumenvoll KOeKyuu ClIOHHbIX U 3VOHbIX Kammell, a makdce o6pasyos pomoeoi dcuoxocmu dcumeneti. Omckoeo
pecuona 8 ux opeaHudecKkol Komnomwenme, namu onpedeneno npucymcmeue 15 amunoxucnom. Cpasnenue amunoKuciommo2o
cocmaga uccrnedyemvlx 00pazyo8 NoKasvieaem, Ymo COO0epAcaHue aMUHOKUCIOM MAKCUMANbHO 6 CIIOHHbIX KAMHAX U
MUHUMANBHO — 8 pOmOosoll dicuokocmu. Tlonyuennvie dannvie mMocym Oblmb UCHONIB308AHbI Ol NOGbIUIEHUs IhpexmusHocmu
nPOGUAAKMUKU U TIeweHUs 3a601e8aHUIL, CONPOBOANCOAUUXCA 0OPAZOBAHUEM NATNOSEHHBIX OP2AHOMUHEPATILHBIX A2pe2amos 6
opaanusMe 4eno8exd.

KuroueBble cjioBa: OPTaHOMUHCPAIBHBIC arperaTbl, JCHTOJINUTBI, CAJIUBOJIATHI.



Phase, element, amino acid, structural composition of dental and
salivary stones minerals
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A detailed comprehensive study of the mineral demhental composition of dental and salivary stomas been conducted.
According to X-ray phase analysis, the mineral congmt of the most of the studied salivary and desttmes is presented by
apatite. Other calcium phosphates (brushite andaatium phosphate) have also been found in théotigrs composition in
small quantities. The apatites of these pathogsmiierals are poorly crystallized minerals, thatrévealed on the radiographs
of the intensity reduction and the diffraction eefions half-width increase. The main componentieatal and salivary stones
are calcium and phosphorus. According to our dé#ta, calcium content in the salivary stones varesnf30 to 34 % wt. and
phosphorus - from 15 to 17 % wt. In addition, taévary and dental stones may include: Mg - 0,2-0y4 - 0,3-0,7; K - 0,03-
0,6; ClI - 0,0-0,1 % wt. While studying the reprdaéme collection of the salivary and dental storeswell as stomatic fluid
samples of Omsk region inhabitants, the presend® afmino acids have been detected in their orgaoioponent. The amino
acid composition comparison of the samples showas ttte amino acid content has its maximum in safiones and is
minimal in stomatic fluid. The data obtained canused to improve the prevention and treatmentefitteases associated with
the formation of pathogenic organic aggregateshim human body.

Key words: organic-mineral aggregates, dentoliths, salive|itomposition.

Wcnosib30BaHKEe MOJie/IMPOBAaHUS B popMaiu3alu npoiecca
yIpaBJIeHUS] PECTPYKTypU3alLlMer PETUOHATbHOTO
MHBECTUIMOHHO-CTPOUTEJBHOTO KOMILJIEKCA

JI.A. KaBep3una

Bpatckuii rocynapcTBeHHbINH yHUBepcuTeT, yi. Makapenko 40, bparck, Poccust
dekanfps@mail.ru
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Paccmampusaiomea nonsamusn «mooens», <OKOHOMUUECKAs MOOeNbY», <OKOHOMUKO-MAMeMaAMUYeckas Mo0ensb», OmpadiceHsl
B03MOJICHOCIU  MOOETUPOBAHUA  DKOHOMUUECKUX 00bekmos u npoyeccog. Ocyujecmenena Kiaccu@ukayus IKOHOMUKO-
Mamemamudeckux mooenell 8 COOmMEemcmseuu ¢ Hauboniee aKkmyaibHbIMU HA Ce20OHAWHUL 0eHb npusHakamu. [Ipeocmasnena
Paspadbomannas agmopoM MHO20OYPOSHESAs CUCTNEMAd MOOeell, UCNOIb308aAHIe KOMOPOIL 8 hopMAanU3ayuu npoyecca ynpasieHus
pecmpykmypusayueil 8 Cmpoumenbcmee no3eoisem evloupams Haubonee 3ghexmusnvlie ynpasienueckue 6030elcmsus Ha
PECUOHANbHBIT UHBECTNUYUOHHO-CINPOUMENbHBIN KOMNIEKC U 6X00AuUe 6 €20 COCMas Npeonpusmus, a maxdice pecuoH, Ha
meppumopuu  KOmopozo OHu QyHKyuonupyom. Bxodawue 6 cucmemy Mooenu MOJCHO NPUMEHAMb ONsl AHAIU3d,
NPOCHOZUPOBAHUSL U YRPAGTIEHUS CTIONCHBIMU DKOHOMUUECKUMU CUCTHEMAMU.

KuoueBbie cJioBa: MOICIIMPOBAHUE, PECTPYKTYpU3alus, PETUOH, I/IHBCCTI/IHI/IOHHO'CTpOHTeJ’ILHLIﬁ KOMIUICKC, MOICIH,
OKOHOMHUKO-MAaTEMaTU4CCKass MOACIIb, CTPOUTECIIBCTBO.

Application of modeling to formalize the management process
of regional investment and construction complex restructuring
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The possibilities of applying modeling in econoneirs considered. The concept "econometric moded"deen studied. The
classification of econometric models has been edraut. The multilevel system of the models degélbp the author has been
presented. Its being used to formalize the managepnecess of restructuring in construction indysatiows choosing the most
effective administrative impact on the regionalesiment and construction complex and the entesprimng part of its
structure, and also on the region where they fumcti

K ey words: modeling, restructuring, region, investment aodstruction complex, models, econometric modelstoiction.

CoBpeMeHHbIe aclleKThbl pa3paboTKU NPOrpaMMHOTI0 0becredyeHus
5KOHOMHKO-YIpPaBJIeHYeCKUX CUCTEM U MPOILIECCOB
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Crarps nocrynuna 16.11.2012npunsta 13.02.2013

B xo0e sxonomuxo-ynpagnenueckoil 0esmenbHOCmMu NPeOnpusmull 4acmo 8O3HUKAIOM NPoOIeMbl NOUCKA ANbMepHAmUs u
66100pa eOUHCBEHHO NPasuIbHO20 peutenus. Hepeoku cumyayuu, cészannvlie ¢ omcymcmsuem O0OWenpunsamvlx HOpM Ons
0603nayuenuss mex Ul UHBIX UHAHCOB0-X03AIcMEeHHbIX nokazamenel. CrodcHo yuecmsv u gopmanuzosams u cneyu@uxy
IKOHOMUYECKUX NPOYecco8 6 pAa3iuiHblX c@epax OesmenbHOCmu, U 63aUMO3A8UCUMOCMb OMOeNbHbIX NoKazameneu, u
UHDIAYUIO, NO-PAZHOMY 8030elICIBYIOUYIO HA 8CEBO3MOIICHbLE KOIDuytenmol u npoyenmusie cmagku, u m. 0. Taxum obpazom,
Kax nokaszvleaem npakmukd, co30aHue KauecmseenHblx NPOSPAMMHBIX NPOOYKIMOE, HOO0EPIUCUBAIOWUX pa3padbomKy U npuHamue
VAPABNEeHYecKUX peuenutl, a maxice cnOCOOHbIX MOOEIUPOBAMb NOCAEOCNEUS. NPUHAMUS MO20 WU UHO2O PeueHUs, AIAeMCcsl
Kpaine cnodicnoll 3adauei. B cmamve npusedenvl cucmemamuzupoganHvle Mamepuaivl, onpeoensioujue ocodeHHocmu u
nooxoobl K pazpadomke npoepammHoz0 odecnedeHnus dKOHOMUYECKUX cucmem u npoyeccos. Pezynomamom ucciedosaus
A67AEMCS POPMUPOBAHUE NOHAMUS KA4ecmed NpoepamMmHozo obecneuenus. Takxdice paccmompensvl MemoOuKu umepenus
Kawecmea npocpammno2o obecnedueHus u cnocodbl YynpasieHus Kauecmeom npoSpammHo20 obecneyeHusl.

KiroueBbie clioBa: MporpaMMHOE OOECIICYCHHE, KadyeCTBO IMPOrPaMMHOrO OOCCHEYCHHMsS, HW3MEPCHHE U YIpaBICHHE
KauecTBOM IPOrPAMMHOr0 00ECIeueHHsI, SKOHOMHUKA.
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In the economic and management of companies oéea tnouble finding alternatives and select onerectr solution. Not
rare situation, due to the lack of generally aceebstandards for the values of various financiall @sonomic indicators. It is
difficult to take into account the specific econoind formalize processes in various fields ofvitgti and the interdependence
of individual indicators, and inflation effects oarious factors and interest rates in different wagtc. Thus, in practice, the
creation of high-quality software products that pag the development and management strategiesielisas the ability to
model the consequences of the adoption of a dacisi@xtremely difficult. The article presents slystematic material defining
features and approaches to software developmeneaadomic systems and processes. The result efutlg is to develop the
concept of software quality. Also examined metlafdweasuring the quality of software and methodguality management
software.

K ey words: software, software quality, measurement and tualanagement software, economy.
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Sustaining the benefits of integrated watershed management:
coping with climatic variability and change
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A key challenge confronting people of the worldhie near future is likely to be centered on develpstrategies to cope
with the inherent climatic variability and climatichange. One concern of the managers of land ardralaresources is
retaining the multiple benefits of integrated wateed management (IWM) such as sustainable usetef,waod, forage, and
wildlife resources while sustaining food productiarthe face of future climatic variability. WM a managerial framework for
sustaining the use of natural resources and enwi@mntal services that a watershed can offer. Weiden&iow people can
sustain the multiple benefits of IWM while copinthviuture climatic variability and change in thimper. We outline the tenets
of IWM and then suggest that the benefits of IWkIlo&a sustained into the future through a partioqugst highly coordinated,
and flexible planning process. Applying tools swh dendrochronology, also known as tree-ring anslysan help in
structuring stochastic models to simulate futuréVl\enefits. Insuring that these benefits are sostale in the face of climatic
variability and change can require increased tedbgyg development, institutional innovations, andr@ased investments in
land stewardship. Importantly, people need to usterd how their use of land and water affects aad sustain natural
resources and food production under climatic vaitisband change.

Key words: Climatic variability and change, natural resouréei®egrated watershed management, sustainability

CocTosiHME UHTPOAYLEHTOB B ypboakocucteMax Cubupu
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Jlana oyenxa npupoono-knumamuyeckux ycinoguii Bocmounoi Cubupu, MUKpoKIuMamu4eckux pasiuyuil, 00ycioeneHHbIx
ocobennocmamu penveda, cocmosHus noug peeuoua. Illpedcmasnen 0630p aAuMepaAmMypHbIX UCTNOYHUKOS, NOCEAUJEHHBIX
sonpocam uHmMpoOykyuu opesecrvlx nopood 6 Cubupu, 20e noouepkHyma 0Oonee 6blCOKAA aA0ANMAYUOHHASL CNOCOOHOCb
unmpooyyenmos guopwt  Janvheco Bocmoxa. Onpedenen 6udosoi cocmag OpesecHvlx pacmenuii 6 2. bpamcke.
Ipoananuzuposanvl buomempuueckue noxazamenu UHMpoOOYYeHmMo8, NPOUPACMAIOWUX HA meppumopuu 2opodd. Buinonnen
KOppensyuontblll ananus. /lana caHumapHas oyeHKa 20poOCcKux HacaxcoeHull. B pesynomame ucciedosarnuii 6uL10 8bI671€HO,
umo 6ce 6uUObl 0epebes U KyCMAapHUKO8 — KaK MecmHble, MaK U UHOPAUOHHbIE — UMEION PA3IUYHO20 POO0d NOBPEICOCHUs.
Buinonuenvt enonocuueckue uccnedosanus. Ha ocHosanuu nposeoeHHuIX UCCIe008aHULl COeNanbl 8bI80ObL. UHMPOOYYEHNbL
aoanmuposanicy K yCio8UAM NPOU3PACMAHUSA 8 CYPOBbIX KIUMAMUYECKUX YCIO08UAX U 30He NPOMBIUICHHO20 3ACPAZHEHUs, UX
npumenenue 6 oszenenenuu 2. bpamcka nozsonum paznoodpazume accopmumenm 2opoOcKol pACmMUmenrbHOCmu, NO8bICUMb
Cpedo3auUmHyI0 YHKYUIO.

KiioueBble c10Ba: KIMMaT, IPOMBIIUICHHBIC BEIOPOCH!, HHTPOMAYLCHTH, ACKOPATHBHBIE CBOHCTBA, MUKPOKIMMAaTHICCKUE
ocobeHHOCTH, K0d(DPUIMEHT BapHaIy, KOPPENALHS, CAHUTAPHOE COCTOSHIE, (PEHOIOTHIEeCKHE (asbl.

Introduced species condition in Siberia’s urban ecosystems
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The estimation of the Eastern Siberia natural-climaonditions, microclimatic differences due te tbpographic features,
the region soils condition has been given. Theditee review dealing with the issue of the treecsgs introduction into Siberia
has been given where a greater adaptability offaeEastern introduced flora has been emphasizéé.Woody plants species
composition in Bratsk has been determined. The dfidenindices of the introduced species growingtlom territory of Bratsk
have been analyzed. The correlation analysis has Iperformed. The urban plantations sanitary assess has been given.
The studies have revealed that all types of treesshirubs, both local and introduced, have varidasmages The phenological
studies have been conducted. Based on the ressatbledfollowing conclusions have been made: espicies have adapted to
the growing conditions in a harsh climate and thelustrial pollution area, their use in landscaping Bratsk will allow
diversifying urban vegetation and improving envim@nt protection function.

Key words: climate, industrial emissions, introduced specdesorative features, microclimate characteristesjation
coefficient, correlation, sanitary state, phenatagphases.

OCco6EHHOCTH POCTA U PA3BUTHS MJIFOCOBBIX U 3TAJIOHHBIX
ApeBOCTOEB B yCJ0BUAX [IpruaHrapbsa

C.A. Uxan‘, O.A. ITysanosa’, M.B. Jlanumex®

Bpatckuii rocynapcTBeHHbINH yHHBepcuTeT, yi. Makapenko 40, bparck, Poccust
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Tosvlienue aghpexmusHocmu necHoeo Xo3atcmed, odecneueHue pacuuUpenHo2o B0CHPOU3BOOCMBA U MHO20YENe8020
UCNONL30BAHUS 1€C08 6Ce20a ObLIU U OCMANMCA aAKMYAIbHOU J1eco800cmeenHol npoodremou. Ocobas ee 3HAUUMOCHb
gvlpascicaemcsi 8 MOM, UMO Npu peuleHuu 0bo3HauweHunvlx 6 Jlechom kodexce P® 3a0au  HeoOX00UMO umemv
oughpeperyuposanuvie NO 1€COPACUMENbHLIM  30HAM JMAIOHbL J1eco8 — Jyuyuiue o00pasyvl, Ha KOmopvle ciedyem
opueHmuposamvcsi npu hopmuposanuu Hacaxcoenuu. IlompebHocms 6 HAYUHO 0OOCHOBAHHBIX KPUMEPUSX U HOPMAMUBAX
BbIOCNICHUS.  DMATOHHBIX HACANCOEHULl, 6 USYYEHUU UX COCMOSHUA, CMpPOeHUs U 0COoOeHHOCmel pocma  OUKMYemcs
HE0OX0OUMOCbIO  BbIPAUJUBAHUSL HACaxscOeHull  9KOJ020-PeCyPCHO2O  HASHAYEHUS,  XAPAKMEPU3YIOWUXCA  GblCOKOU
YCMOUYUBOCMbIO U NPOOYKMUBHOCbIO. B c6:3u ¢ amum 0Obliu nposedeHvl IKCHepUMEeHmMAIbHble UCCIe008aHUS, KOMOPble
10360 BbIABUNMb 3AKOHOMEPHOCTIU POCIA PA3EBUMUSL NIHOCOBLIX U SMATOHHBIX Opegocmoes & ycnosusax Ipuaneapss.

K.]'llO'-leBbIe CJIOBA. JICCHBIC PECYpPChI, TAaKCAallMOHHBIC IIOKA3aTclivi, 3aKOHOMCPHOCTHU pPa3BUTHSA, IUIFOCOBBIC, 3TAaJIOHHBIC
JIPEBOCTOM.

Growth and development features of production and model stands
under the Priangar’ye conditions
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Increase of the forestry effectiveness, proviswrtlie expanded reproduction and multiple forediization have always
been and are a topical silvicultural problem. Ifgesial significance is the fact that to solve thgks outlined in the Forest Code
of the Russian Federation there should exist mmtelsts — the best examples to be directed by Wdremng plantations —
differentiated according to the plant zones. Thedrfer the scientific selection criteria and stardiaof the model stands choice,
the study of their condition, structure and grovaharacteristics depends on the necessity of grovalagtations for the
environmental resource use characterized by highiliy and productivity. In this regard, the expaental studies to identify
the growth and development patterns of the prodociind model stands under the Priangar'ye cond#ibave been carried
out.

K ey words: forest resources, taxational parameters, devedappatterns, production, model stands.



CoBpeMeHHOEe COCTOSIHME bopeasibHbIX JiecoB BocTouHou Cubupu
B aCIIEKTe eCTECTBEHHOT'0 BO30OOHOBJIEHUS COCHbI 0O0bIKHOBEHHOM
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B cmamve npusedenvl HekOmMopvle O0CODEHHOCMU U3YYEHUs eCMECMBEHHO20 B0300HOBNIEHUS COCHbL ODbIKHOBEHHOU HA
svipyoKax 6 6opeanvuvix necax Bocmounoti Cubupu ma npumepe bBpamckoco u Huoicneunumckozo paiionog Cpeonezo
Tpuaneapws. Ob6obujensvt u cucmemamusuposaHsvl pe3yibmamvl HAMypPHLIX UCCIE008AHUT HA NOCMOAHHBIX NPOOHBIX NIOWAOSX 8
PA3IUYHBIX Munax neca U 0agHOCMU npogedeHus 8uipyook. I[Ipedcmasnena xapaxmepucmuxa noYGeHHO-KIUMAMUYECKUX
YC08UIL, COCMOAHUA U OUHAMUKU JIeCHO20 (hoHOa pationa ucciedo8anull, Xapakmepa u 0coo6eHHocmell 1eco80CCMaHO8UMENbHbIX
npoyeccos. IIpusedena OYeHKAa AeCOMAKCAYUOHHBIX XAPAKMEPUCMUK COCHbI OObIKHOBEHHOU HA  BbIPYOKAX, BbIABIEHO
COOmMHOUleHUe NOOPOCma NpedsapumenvHou u nociedyiowell eeHepayuu. Hccnedosano cocmostue noopocma cocHwl
00bIKHOBEHHOU eCMecm8eHH020 U UCKYCCmEenno20 npoucxodcoerus. Ocoboe enumanue yoeneHo 1eco800CMBEHHOU OyeHKe
yChewHocmuy ecmecmgeHH020 60CCMAN0BIEHUsl COCHbI 0DLIKHOBEHHOU 8 dIKCHIyamayuoHnelx necax Bocmounoii Cubupu.

KiioueBble cj10Ba: JIECOBOCCTAHOBIICHHE, BBIPYOKHM, TOAPOCT, €CTECTBEHHOE BO30OHOBIEHHE, OOpeanbHBIC Jieca, COCHA
OOBIKHOBEHHAs, BOCHPOM3BOAICTBO JIeca, IpeIBAPUTEIbHAS U ITOCIe TyIOIIasi TeHepawust, THII Jieca.

Current state of East Siberian boreal forestsaemagpect of natural pinus
sylvestris I. regeneration
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The article covers some features of the study mfig?Bylvestris L. natural regeneration on the ogttareas in the boreal
forests of Eastern Siberia by the example of Brarst Nizhneilimsk regions of the Middle Angara. Tesults of the field
studies conducted on the permanent sample plotsfferent forest types and lumbering periods haeerbsummarized and
systematized. The characteristics of the soil dimdatic conditions, the state and dynamics of ttuglied area forest fund, the
nature and features of reforestation processes haem presented. The assessment of the forest namsicharacteristics of
Pinus Sylvestris L. on the cutting areas has besnfopmed; the ratio of the preliminary and subsetugeneration of the
undergrowth shrub layer has been found. The staf@irus Sylvestris L. undergrowth shrub layer @ ttatural and artificial
origin has been studied. Particular attention isegi to the silvicultural assessment of the proges$seved in Pinus Sylvestris
L. natural regeneration in the production forestdastern Siberia.

Key words: reforestation, cutting areas, undergrowth, natuegleneration, boreal forests, Pinus Sylvestris farest
reproduction, pre-and post generation, forest type.

PaguanyoHHas ¢pu3rKa eJI0YHO-raJ0UIHbIX KPUCTAJIIOB
Y Mpo6JieMbl aTMOCPEPHOrO 030HA

T.B. I'ybapesa
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Tpoananuzuposanvl 60npocel UCCIe008aHUA AMMOCHEPHBIX 2eMEPO2eHHbIX PEaKyull ¢ Y4aACmueM coeso20 aspo30is 8 CéA3U
c peuwienuem npobrem paspyuleHuss 030H08020 Clos. Hccnedosano oeticmeue UOHUSUPYIOWE20 U3TYUEHUs KaK UHUYUAMOPA
2emepo2entblX peakyull 8 cucmeme <«<UenoyHo-2anouoHblll Kpucmaul — 6030yx». Paccmompenvt nabopamopnvie ucciedosanus
PAoUayUOHHO-CIMUMYTUPOBAHHBIX PEaKyUll, NPOUCXOOAWUX 8 CUCeMe <UelOYHO-2AN0UOHbII Kpucmal — 8030yx». Ilokasano,
umo  npooyKmel  paouayUOHHO-CIMUMYTUPOBAHHBIX peakyuil 6 OaHuHOU Ccucmeme aHAnIoUdHbl  NPOOYKMAM — MUNUYHBIX
ammocepHuix 2emepoceHHbIX peakyutl ¢ y4acmuem WenouHo-2al0UOHbIX adpo30abhbix yacmuy. Mcecnedosanvl npoyeccul,
onpeoenaiowue MpaHcHopmayuio adpO30IbHLIX HYACMUY 6 YCI08UAX ammocgepvl, 6 mMOM uucie npu 8030elicmseuu
UOHUBUPYIOWUX U3TYUEHUL, KOMOpble 00 HACMOoAUe20 8peMeHl He paccmampusanucs. Ilpogedero nabopamoproe ucciedosanue



A2PO30NLHBIX  HACMUY, B3AUMOOCUCMBYIOUUX C aAMMOCHEpHOU pPaOUOAKMUBHOCTBIO UIU NONAOAIOWUX 8 NOjde 2PO308bIX
paspaoos. Ilocmpoena moodenv usmenenus CEOUCME OMOENbHLIX WEN0YHO-2ANTOUOHBIX MUKPOKPUCMANI08 NpU Oelcmeuu
8bICOKOIHEP2EMUYECKUX (PAKMOPO8 HA CUCEMY «UelOYHO-2AIOUOHDIN Kpucmanl — 6030yx». Paccmompenvl nepcnekmugbl
uzyuenus NOOOOHBIX peakyuti NPUMEHUMENbHO K UCCIe008AHUIO PAOUOAKINUBHBIX 8MOPUUHBIX AdPO30ell, Ko20d paduoaKmugHble
seujecmea 6 ammocghepe nepenocames HepaouoaKmuHbIMU Wer104HO-2AN0UOHBIMU YACTUYAMU.

KiioueBble cioBa: aTMoc(epHBIH a’po30sb, atMoc(hepHas PagrOaKTHBHOCTh, MOHU3HPYIOUINE H3IIy4CHHS, IIEIIOTHO-
raJIONHbIC MUKPOKPHUCTAILIbL, TETCPOrCHHBIC PEAKLIUY.

Radiation physics of alkali-halide crystals and atmospheric ozone
problems

T.V. Gubareva

Bratsk State University, 40 Makarenko str., BraBussia
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Received 30.11.2012, accepted 20.02.2013

The research problems of the saline aerosol-aidedoapheric heterogeneous reactions have been aualyhile solving
the problems of the ozone layer depletion. Theteffeionizing radiation as a heterogeneous reawimitiator in the «alkali-
halide crystal - air» system has been studied. e Hboratory research of radiation-induced reacsotaking place in the
«alkali-halide crystal - air» system have been éder®d. It has been shown that the radiation-indlieEactions products in the
«alkali-halide crystal - air» system are similar tbe products of the typical atmospheric heterogesereactions with the
participation of alkali-halide aerosol particles.h& processes determining the transformation of s@rparticles under the
atmospheric conditions have been investigated dieuthe ionizing radiation influence that hasnédm examined so far. The
laboratory research of the aerosol particles intetiag with atmospheric radio-activity or gettingdna lightning discharge field
has been carried out. The model of change in tlopeties for separate alkali-halide microcrystalsder the action of high-
energy factors on the «alkali-halide crystal - agystem has been constructed. The prospects ftyistusimilar reactions with
reference to the radioactive secondary aerosolsaesh when radioactive substances are transfergeddnradioactive alkali-
halide particles have been considered.

Key words. atmospheric aerosol, atmospheric radioactivitghtenergy radiation, alkali-halide microcrystaltdiegeneous
reactions.

OLeHKa KOHKYPEHTHbIX B3aUMOOTHOILIEHUW COCHBI U €JIU B
CMEeIIaHHbIX IPEBOCTOSAX YEPHUYHOTO TUIIA Jieca, IPOXUJeHHbIX
pyO6KaMu yxo/a

Y KOMILJIEKCHBIM YXO0/I0M 3a JIECOM
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Cosmecmuptii pocm enu u cOCHbl nO360sem 6onee NOIHO UCHONb308aMb Mecmo npouspacmarue. Cruudicenue, ¢ NOMOUbIO
VX0008 3a N1ecoM, KOHKYDEHMHbIX G3AUMOOMHOWEHUL NO3605em YEeIudusams npou3so0umenbHoCmsy COCHOBO-€N08bIX
opesocmoes. Ilpoyecc ynaxogku nuwi (Hasvieaemviil makoice ouggepenyuayueri IKON0SUYECKUX HUUL) — OOUH U3 OCHOGHBIX
npoyeccos, 6e0yujuli K CHUICEHUIO KOHKYPEHYUU 8 pacmumensHOM coobuecmse 8 Xo0e CyKYeccull, 3aKnouaouutics 8 pazoeie
pecypcos, npocmpancmea, cneyuanusayuu ouomudeckux gaxkmopos. Ha smom nonooicenuu oasupyemcs npeonazaemas
MemoouKa no36onowds onpedenums HanpasieHHOCnb 3aUMOOMHOUEHUL MeICOY COCHOU U eNbI0 8 HACAICOeHUU Nocie PYOOoK
yxoo0a u enecenus yooopenuil. [{isa ucciedyemvix 00bekmog 6biiu cocmasnenvl Mooenu pacnpeoeienus no cnmyneHsm moauHbsl
0epeadbes COCHbI U e, NPeoCMagIenHbIX Ha NPOOHLIX NAOWAOAX, U PACCUUMAHBL NOKA3AMeNU Mepbl NIOMHOU YNAKO8KU U008. B
CMEUanHbix Opesocmosx pyoku yxooa 6 bonvuiell mepe CHUINCAIOM KOHKYPEeHYUio Medncoy cocHoll u envio. Ilpu coemecmmuvix
PpyoKax yxooa u eHeceHuu yOoOpeHus npoucxooum o60cmpenue MeiHceU008blX 83aUMOOMHOUEHUL MedHCOY XBOUHbIMU NOPOOaMU
3a dononrHumenvhvie pecypcwl. Tlokazamenu mepvl WIOMHOCMU YRAKOBKU 6UO08 0alom HpeocmasieHue 0 mom, 4mo cocha
MeHbule UCNbLIMbIBAem Npu IMOM KOHKYPeHmHoe Odsienue co cmopousl enu. PyOxu yxoda cuudicarom medceuoogule
KOHKYpeHmHble OMHOWeHUs, A 8HeceHue YOoOpeHull 0OoCmpsaem ux 6 CMEeuanHbIX COCHOBO-eN08bIX YeHO3axX. X8ounvle 6ulvl,



00veduHenHvie 6 CooOWecmseo, UCNONL3VIOM B8Ce BO3MONCHOCMU Ol CYWecmeo8anus, npeoocmasisemvle cpeoou, ¢
MUuHUManuzayuell KOHKypeHyuu Mmedcoy co00l U MAKCUMATbHOU OUONO02UYeCKOU NPOOYKMUBHOCMbIO 6 YCI0BUAX OAHHO20
KOHKpemHo2o mecma obumanust (OUOmMona), npu 5mom RPOCMPAHCIEO 3aNOIHAEMCS ¢ HAUOOLbLULEN NIOMHOCTbIO.

Ki1ioueBble €j10Ba: COCHOBO-EIOBEIC PEBOCTOM, KOHKYPEHIHS, KOJIOTMIECKasl HUINA, PyOKH yX0a, KOMIUICKCHBIH YXOX
(pyOka yxoma + ymobpenne), Mepa IUIOTHOM YIaKOBKH BHIOB, PACIPEICIICHIE IEPEBHEB MO CTYIICHSIM TOJIINHBL.

Competitive relationships in the pine-spruce stands undergone
improvement thinning and complex forest care
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Co-growth of spruce and pine makes a better ushehabitat. Care-aided reduction of competitiveeiactions allows
increasing the productivity of pine and spruce dtanThe niche packaging process (also called th@ogical niches
differentiation) is one of the main processes legdo the reduction of competition in the plant camity in the course of
succession, which consists in sharing resources;espnd expertise biotic factors. This provisiodenties the proposed method
that allows determining the orientation of the t&aships between pine and spruce in the plantafter improvement thinning
and fertilization. The models of distribution acdimg to pine and spruce diameter available in thenple plots have been
constructed for the investigated objects, and tidicators to measure the species dense packing lesm calculated. In the
mixed stands, improvement thinning reduces to atgreextent the competition between pine and spraden improvement
thinning and fertilization are performed simultanety, the aggravation of interspecies relationshitween conifers for
additional resources takes place. The indicatorsttd species dense packing measure show that piperiences less
competitive pressure than spruce. Improvement imgnreduces the competitive relationships betwgeaties, and fertilization
aggravates them in the mixed pine and spruce cen@niferous species combined into the commugéyall environmental
possibilities for existence to minimize the contipetiwith each other and maximize the biologicalgarctivity in this particular
habitat (biotope), and besides, the space is fillétl the greatest density.

Key words: pine and spruce stands, competition, ecologimdley improvement thinning, complex care (thinningineral
fertilizing), species dense packing measure, bistion of trees according to diameter.



