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B npeonazaemoii cmamve pazsuaiomcsi nooxoobl, NO380aA0UUE 6BECHU 8 PACCMOMPEHUe NPU ONpedeneHUl CEOUCIE MEXAHUYECKUX
KOIeOamenbHblX CUCeM nPU CIMAmu4eckux U NepuoOUtecKuUx Hazpy3Kax 0cobenHoCmu cucmem eHewne2o 8osmyuenus. Ilpeononazaemcs
603MOJICHOCMb 680€HUs NOHAMUA O KOMOUHAYUOHHOM GHeWHeM 8030eliCmEUl, NPU KOMOPOM HECKONbKO GHEWHUX CUNOBbIX (hakmopos
Moz2ym 6bimb 00beOuHeNbl 8 00HY CIPYKMYPY, OMPAdICaiowyio 00HO8PEMEHHO U 2eomempuyeckue ocobennocmu sHewnux cui. Ommeueno,
umo 8 OOIvUUHCIBE PADOM PACCMAMPUBAIOMCSL YCNI08UL OUHAMUYECKUX 83AUMOOCUCMBULL MeNCOY OMOETbHLMU INEMEHMAMU CUCINeMbL,
CONPOBOACOAIOUUXCSL KOMNEHCAYUell CUTOBbIX (PaKmopos, 4mo npu GUKCUPOBAHHBIX YACTNOMAX 2APMOHUYECKUX BHEUMHUX BO3MYUEHUL
obecneyusaem HeNOOBUINCHOCTL NO OOHOU U3 KOOPOUHAmM Mexanuueckou cucmemsl. lloxazano, umo maxue nooxoovl He UCKIHOUAIOM
pacwupenue npedcmagnenull 0 opmax OUHAMULECKUX NPOYECCO8, HanpUMep, OOHOBPEMEHHO20 2auleHusl No 08YM U 6oJiee KOOpOuHamam
8UOpO3aAWUMHOLL cucmeMbl. Yumena cheyughuxa 3a0ad ubpo3auyumvl U SUOPOUOIAYUU, KOMOPAs 3AKIIOYAemCcs 8 MOM, Ymo, KAK
npasuno, OUHAMU4ecKoe COCMosiHue CEA3aHO ¢ 0000UjeHHBIMU KOOPOUHAMAMU NONOJICEHUs. 00bEKMA, KOMOopble AGNIAIOMCS «GblXOOHbIMU
cueHanamu», a «8xo0» npeocmagisiem cobol cmeujenue ocHoganus (kunemamuueckoe 8030elicmeue) Ul CULy, NPUKIAObIGAEMYIO K
0bvekmy sawumel iy Qpazmenmam eubposauUMHOL cucmemsl («cunogoe eozoeticmeue»). Beedenvl ¢ paccmompenue nonsmust
OUHAMUYECKOU U cmamuyeckoll dcecmrocmeil. Onpedeneno, ymo UCHONb308AHUE UTU Yiem 2PYRNOBbIX U KOMOUHAYUOHHBIX CEOLCTNG
cuno6o2o gosmywenust (6 danHom cayyae GuaUUecKutl CMbICI 3AKIIOYACMCs 8 PeaNU3ayuU O8YXKAHAILHO20 6X00d) npedcmasisem coboll
€cnocob ynpagnenus OUHAMUYECKUM COCIOSHUEM CUCeMbl BUOPAYUOHHOU 3auumbl 00beKma.

KiioueBble ciioBa: ramenue KoneOaHWHM, BHOpO3aIIMTHAS CHCTEMa, AWHAMHYECCKHE B3aHMMOJICHCTBUS, CHIIOBBIE (DaKTOPHI,
JTMHAMHAYECKas )KeCTKOCTb, CTATUYECKAst dKECTKOCTh, YIPABICHNE TUHAMUICCKIM COCTOSHUCM.
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The article develops some approaches allowing taméxe the features of external disturbance systéranwdetermining the
properties of mechanical oscillatory systems wittis and periodic loadings. The concept about coriional external influence with
some external power factors of one structure argb akflecting geometrical features of external ésrchas been supposed to be
introduced. It has been noted that most scientificks consider conditions of dynamic interactiomswieen separate elements of the
system, accompanied by compensation of power fadtoprovides immovability on one of the coord@sabf mechanical system with
fixed frequencies of harmonious external disturlgatichas been shown that such approaches do ohidexthe expansion of conceptions
about the forms of dynamic processes such asxfmmgle, of simultaneous suppression on two or mocedinates of vibroprotective
system. Peculiarities of the problems of vibropztiten and vibration isolation have been taken iodmsideration. The peculiarities shows
that, as a rule, the dynamic state is connectell thié¢ generalized coordinates of the object pasitibich can be considered as «output
signals», and «entrance» is the basis shift («kateminfluence») or the force applied to object mfotection or fragments of
vibroprotective system («power influence»). Thecepts of dynamic and static rigidity have been gmé=d. It has been defined that the
use of or accounting the group or combinationalgandies of power indignation (in this case the jtslssense consists in realization of a
two-channel entrance) represents a way of manageafiendynamic state of the system of vibratiorigmiion of object.
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Ilymem uucnennozo unmezpupoganus Oup@epeHyuanrbHbiX YpasHeHutl ONUCLIBANCA NePexXOOHOl  pedicuM — a8MmoKonedaHull
OuHamuueckol mooenu OUCKOBOU 3aznadcugaroujell Mawiunvl. M3yuanca penakcayuoHHbll pedicum, Koeod Ha nepuooe QpuKyuoHHbIX
KPYMUIbHLIX AGMOKONCOAHUL CKOLbIICEHUE OUCKA HYepeOyemcs ONUMENbHbIMU OCMAHOBKAMU (3AKIUHUGAHUEM) 3a CUem GIUSHUSL CUIL
Ccyxo2eo mpenus, umerowux — Kybuueckylo xapaxmepucmuxy Ilpu smom ma smane npockanb3vl8anus OONYCKAAUCL B03MOICHOCHIU
MCHOBEHHOU CMeHbl Hanpaenenus epawjenus Ouck (nepeckoku). Jlannas HeasmMoHOMHAS OUHAMUYECKAs. CUCMEMA NPUBOOUMC K
ABMOHOMHOU Nymem 6600a OononrHumenvHoli nepemennol. Cmpoamcsa ¢hazosvle mpaekmopuu 8 mpexmepHoM HPOCMpancmee u 8
npoexkyuu Ha niockocmy. Pezynomamel wucienno2o cuema noxazanu, 4mo 8 3agUCUMOCU OM NApAMempos CUCmembl Npu COeNaHHbIX
00NYWeHUAX OUCKOBASL 3A2NAXNCUBAIOWYAS. MAWUHA MOJICEN 8X00UNb TUOO 8 YCIOUHUBHIL NEPUOOUYECKULL PedICUM aBMOKoIedanull, 1ubo 8
pedrcum 0emepMUHUpO8anHo20 xaocd. B nepsom ciyuae 6 paszosom npocmparncmee obnacmeio npumsadcenus (azovix mpaexmopuil
ABNAEMCA PeYIAPHBIIL ammMpaKmop, a 60 Mopom — cmpannslii ammpaxmop. Ilonyuena nosas ounamuueckas mooeib, HPUBOOAUAs K
B03HUKHOBEHUIO OeMEPMUHUPOBAHHO20 XAOCA.

KiioueBble ciioBa: aBTokonebanmst, GpUKIMOHHEIE, KPYTHIBHBIC, PEaKCAIIMOHHBIN, IEPEXOIHON PeXXUM, CyX0e TpeHHe, KyOndecKkast
XapaKTepUCTHKA, OHOMACCOBAsI MOJIEITb, PETYISIPHBIN, CTPAHHBIN, aTTPAKTOpP, ACTEPMUHUPOBAHHEIN Xaoc, (a3oBbIe TpaeKTopuH, (a3oBoe
MIPOCTPAHCTBO, AUCKOBAS 3arJIa’KUBAIOIIAs MAIIHHA.
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Transition mode of a self-excited dynamic modeh afisk-shaped smoothing machine has been descbpedeans of numerical
integration of differential equations. Relaxatiomde, when disk sliding takes turn with longtimepstéwvedging action) because of the
influence of dry friction forces under cubic feasirand on the period of self-excited frictionalstonal oscillations, has been studied.
Possibilities of immediate change of disk directimmile sliding, have been taken into considerati@nnew dynamic model, causing
determined chaos, has been received. The resuftsroérical calculations have shown that, dependinghe system parameters, under
the assumptions maddisk-shaped smoothing machine can go either sgadlimdic regime of self-oscillations or mode ofedgatined
chaos. In the first case, in the phase space, tha ef attraction of the phase trajectories is gukar attractor, while the second is a
strange attractor.

Kmouessie caoBa: self-excited oscillations, frictional, torsionaglaxation, transition mode, dry friction, cubiafare, single-mass
model, regular, strange, attractor, determinedshalwrasal path of motion, phrasal space, diskesthamoothing machine.
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Paccmompen 6onpoc onpedenenus u 6b100pa 3aK0HO8 pacnpeoeieHus: CUNO08bIX U CKOPOCTHBIX NAPAMEMPO8 MOOUTbHBIX Azpe2amos 8
npoyecce ux dKCHEPUMEHMANLHBIX UCCIEO08AHUIL C YYemoM Moo, Ymo 6 psaode CIyuaes 8 npoyecce aHamuza mpedOyemcs cosmeujeHue
CMAMUCMUYEcKUX Xapakmepucmuk co cmenoosbimu unu opyeumu (mseosvimu) xapakmepucmukamu. IIpu smom mpebyemces epagpuueckast
unmepnpemayus  3aKOHA  pacnpeoeieHus, NONYuUMb KOMOpYIo No  MpAOUyUOHHbLIM — XAPAKMEPUCMUKAM — pacnpeoenenus —He
npeocmasnsaemcsi 803MOdICHbIM. Kpome moezo, npumenenue HOpMAnbHO20 3AKOHA NPeOnonazaem pacceusanue CrydauHblx 6enuduH
CUMMEMPUYHO OMHOCUMENbHO YEeHMPATbHO2O0 MOMEHMA, 8 MO 6peMsl KaK MHO2Ue CUNosble U CKOPOCMHblE NAPAMEmpbl UCCIe0yeMbIX
azpe2amog umelom ecmecmeenHoe ozpanuieHrue NIOMHOCIU pacnpedeleHus KaKk ¢ npasou, max u ¢ aesou cmoponel. IIpednodcena
Memoouxa Ol NoLyueHus epaguyeckoll unmepnpemayuy NIOMHOCMU pAcnpeoesieHus. Napamempa no XapaKxmepucmuxkam pacnpeoenesus
unu, npu HeobXoOUMOCmu, CO30aHUs KApMuHbl CAYYAUHO20 U3MEHeHUs 1100020 napamempa MOOUIbHO20 azpe2ama npu meopemuieckux
uccneoosanusx. Ilpednodcennas Memoouxa 3aKnioyaemcs 6 NPUMEHeHUU 6MeCmoO HOPMANbHO2O 3aKOHA pacnpedenenus yCeueHH020
HOPMANbHO2O — 3AKOHA, NPU OMOM  COBMEUjeHue IKCNEPUMEHMANbHO20 U  MeOpemuidecko20 3aKOHO8 NpOU3BoOUmcs He Nno
MamemMamuieckomy O0XCUOAHUIO, d NO GenuduHe Haubonbulel 8eposmHOCHU, M. e. N0 MOOe IKCHEPUMEHMANbHOU KPUBOU NIOMHOCIU
pacnpeoenenus.

KotroueBsble ¢10Ba: HOPMATBHBIN 3aKOH PACHPEIEIICHIS CIYJaiHbIX BEINUNH, YCCUCHHBIH HOPMAIBHBIHN 3aKOH PACHPEEICHHUS CITyJaifHbIX
BEJIMYHH, MAaTEMAaTHUECKOE OXKHAHIE, MOZIa KCIIEPUMEHTAILHON KPHBOH INTOTHOCTH pacHpesieleHus], (DYHKIHS PacIpEaeICHISL
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The article deals with the idea of the definitiordachoice of laws of distribution of power and spparameters of mobile units in the
pilot studies, takingrewy consideration that in some cases the analysisga®¢s combining statistical characteristics witsier or other
(traction) characteristics. This requires a graphlidnterpretation of the distribution law, which maot be received when using the
traditional characteristics of distribution. Furth@ore, the use of normal law involves scatteringanfdom variables under rule of three
while many power and speed parameters of aggredaes a natural frequency constraint, both on tlghtr side and left side. The
technique for receiving a graphical interpretatioh the density parameter distribution by distrilmuti characteristics, or, in case of
necessity, for creating a picture of accidental myges of any parameter of a mobile unit in theoe¢tiesearch has been proposddhe
proposed technique consists in using normal truedtdaw instead of the normal distribution law. Canitig experimental and theoretical
laws have been done not on mathematical expectatibon the range of maximum probability, i.e. lo@ tnode of the experimental curve
of density distribution.

Keywords: normal law of random variables distribution, thentated normal law of random variables distributimathematical
expectation, mode of the experimental curve of idedsstribution, distribution function
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Jlunamuueckue s6aeHus, BO3HUKAIOWUE 8 HECTNAYUOHAPHBIX PEICUMAX PADONbL NEPEeMOMOUHOU MAUUHBL, CYUYECMBEEHHO CKA3bIBAIOMCSL
Ha YCUNUAX 8 GeMBAX MKAHU, MOYHOCTU YKIAOKU MAMepuand 8 pyioH u, COOmeemcmeenHo, na Kavecmse weelnvix uzoeiuil. B cmamoe
paccmampusaomes:  pe3yibmamvl  MameMamu4ecko20 MOOenUpo8anus U IKCNEPUMEHMATbHBIX —UCCAe008aAHUL  HeCMAYUOHAPHbIX
npoyeccos 8 NepemMomouHol Mauiune, Kuodaowell 8 ceds YaCmomno ynpasgiaemvlll ACUHXPOHHBIL 08ULAMENb, YEPBAUHYIO U PEMEHHYIO
nepeoauu, 6eoywull u 6e0ombvlll 6apabanbl ¢ MKAHLIO U 63AUMOOCUCMEYIoWUe C NepemMamvleaemMblM MAMepuaiom npomMedlcymouHsle
poauku. Pacuem HnecmayuoHapHuubiX npoyeccog GbINOAMACMC NyMmeM CO8MEeCMHO20 UHMEePUPOBAHUs YPAGHEHUU I71eKMPOMASHUMHBIX
A6NeHull 8 Osuzamene U ypagHeHull OBUdICEHUs Mexanuueckol cucmemvl. Ilocmpoennas nenumetinas cucmema Oup@epeHyuansHuix
VpasHeHull, ONUCLIBAIOWUX OUHAMUYecKUe npoyeccyl, ceedena k 3aoaue Kowwu. Ilokaszano, umo odecneuenue cmabuibHOCMU HAMANCEHUS]
eemeetl MKaHu modicem Oblmb OOCMUSHYMO 3d CYem 0OHOBPEMEHHO20 UCNONb308AHUA CUL CYX020 U BA3K020 MPeHUs O MOPMOIACEHUS.
6edomozo bapabana u ponuxog. C yenvio KCNEPUMEHMAanbHOU NPOGEPKU Pe3yIbmamos MamemMamuieckoeo Mo0enuposanus co30ana
1abOpamopHas yCmanoeKa, Ha KOMopou Uccied08ano GlusAHUe YACMOMbl HANPAJICEHUS NUMAloOWell cemu Ha 8PEMEHHYI0 3a6UCUMOCb U
MAKCUMATbHOE 3HAYEeHUe YCUTUA HamAJICeHUs MKAHU HA yuachKe, HenoCpeoCmeeHHO npumbikalowem K geoyuemy dapadany. Ilonyyennvle
pe3yibmamsl NOKA3AAU, YMO NPEeONONCeHHAS MamemMamuyeckas Mooeib HeCmAayuoHapHblX npoyeccos obdnadaem O0OCMAMOYHOU O
UHDICEHEPHOU NPAKMUKU MOYHOCMBIO.

KuioueBble ¢JioBa: MallvHa JUIT ICPEMOTKU TKaHU, HCCTALTMOHAPHBIC PCKUMBIL pa6OTI>I, KosebaTeIbHbIC SIBJICHW, MAaTEMaTU4YCCKOC
MOACIIMPOBAHUEC, METOI TCH30MCTPUPOBAHUA.
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The dynamic phenomena, occurring in non-statiompaogess of the rewinding machine, have some signifimpact on the efforts in
the textile branches, the exactness of fabric wigdind, thus, on the quality of textile wares. Taiicle discusses the results of
mathematical modeling and experimental researchuraftationary processes in rewinding machine inclgda frequency-controlled
induction motor, worm and belt transmission, driyiand driven drums with textile and intermediatdlers, interacting with the
rewinding material. The calculation of unstationgmyocesses is performed by co-integration of theaggns of the electromagnetic
phenomena in the motor and the equations of maifam mechanical system. Nonlinear system of diffeeequations describing the
dynamic processes has been established and retiutieel Cauchy problem. It has been shown that @mgtine stability of the tension of
textile branches can be achieved by simultaneoageuvoth the driven drum and intermediate rollef<dry and viscous friction for
braking. To verify the results of mathematical niodeexperimentally the laboratory facility has Ibeenade, which has helped to
investigate the influence of the supply voltaggdemcy on the time dependence and the maximure texisile force of the site adjoined
to the driving drum. The results have shown thatpgtoposed mathematical model of unstationary meee is sufficiently accurate for
engineering practice.

Keywords: textile rewinding machine, unstationary working des, oscillatory occurrences, mathematical modelistgain
measurement method.
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Jloneocpounvie uccredosanus psaoa mooeneti cmecumeneil coO 6CMPOCHHbIMU BUOPOAKMUBAMOPAMU 0DOIOUEHHO20 MUNA, NPOBOOUMbLE
6 bpamckom eocynueepcumeme, dokazanu dhGekmusHocms ux ucnonb3o8anus (YMeHvlueHue peMeHi NepemMetuéanusl, IHeP2OeMKOCIL
npoyecca nepemMelueaniisl, yeeiudenue npoyHocmu 6emona Ha Hauanehom smane meepoenus). Knouesvsim napamempom, onpedensiomum
apppexmusnHocmv  BUOPAYUOHHO20 CMeCUmens, ABNAemcs npousgooumenvhocms. Haubonvuwiee 6nusnue Ha NPoU3BOOUMENLHOCD
oKkazvieaem epems nepemewueanus (011 Konkpemuoeo cmecumens). Ha nacmosujem smane ucciedo8anuil 8adlcol 3adadetl s6semcs.
onpeoenenue payuoHaIbHo20 8pemenu nepemewusatis. Ha ocnose umerowuxcs sKcnepumeHmanbHblx OAHHbIX O 8PEeMeHU NepemMeut8aHsl
Ha MOOeNsX MOJICHO, UCNONL3YSI OCHOGHLIE HONOJCEHUSI KOMOUHUPOBAHHOU Mmeopuu mnpoyecca cmewusanus, paspabomantoii B.A.
Kysvmuuesvim, onpedenums epems nepemewiusanus Onis MUnoGulX 2eoMempuyecku nooodnvix cmecumeneu. M3z ececo mmocoobpasus
B03MOJICHBIX U3YUACMBIX (DUUUECKUX NApamempos npoyecca nepemewiusanus, maxux, KaK CKOpOCHb NepeMeuusanus 4acmuy, ux
Hanpaenenus, Haudonee odOWUM U onpedensiowum sasiiemcsa Konyenmpayus komnonenma cmecu W. Pewas ypasnenue usmeneHus
KOHYeHmpayuu Nno 6pemeHu, MOJICHO 8bleeCmu @opmyny 6epemenu nepemewiusanus. Hcnonvsya meopuio nododus u anaiua
pazmepHocmell, 603MOJICHO NPUMEHAMb OAHHYIO MemOOUKy onpeoeienus 6peMeHu NnepemMewusans Ol MUnosblxX KOHCMPYKYUil
cmecumeneti. Ilpednazaeman memoouxa npeosapumenbHo2o paciema epemMeHl CMeuusans, YO0061emeopaiowds Kaiecmsy nouyuaemo2o
3ameca Ons NPOEKMUpPYeMblx cmecumenell, no3gonsem yjce HA dmane NpoeKmuposanusi OyeHumv >Q@ekmueHocms npeonacaemvix
KOHCIMPYKYULL NO 8aAdICHEUUIeM) NOKA3AMenio pabomsl — nPOU3800UMenIbHOCHIU.

KuoueBble cjioBa: TIPOU3BOAUTCIIBHOCTD, BPEMSA IICPEMCIIINBAHNUA, BI/I6p0aKTI/IBaT0p, KOHIICHTpanus, aMIUINTyaa, 4acTrora.

Towards determining the mixing time in a rotary vibratory mixer
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Long-term studies of a number of models of mixéts imtegrated vibration activators of a shell typeld in Bratsk State University
proved the efficiency of the use of such activat@duction of mixing time, energy intensity of thi@ing process, increase of the concrete
strength at the initial stage of hardening). Thg parameter determining the efficiency of vibratomxer is its performance. The mixing
time (for every single mixer) has the greatesugriice on the performance. At the present stagesefrch, an important task is to define
rational mixing time. On the basis of available esimental data of mixing time and using the maiavisions of the combined theory of
mixing process, developed by V.A Kuzmichev, bssiple to determine the mixing time for typicametrically similar mixers. From the
variety of possible physical parameters of the mg>process, such as the rate of stirring the plsti@nd their direction, the most general
and the most important is the concentration ofdbmponent of W mixture. By solving the equatiocbatentration changes by time, it is
possible to derive the formula of the mixing tirdsing the theory of similarity and dimensional aysad, it is possible to apply this
method to determine the mixing time for typicalstarctions of mixers. The proposed method of preting calculation of the mixing
time, matching the quality of the batch for theemgxconstructed, allows to assess the effectivasfgg®posed constructions on the most
important work indicator such as performance ondbastruction stage.

Keywords: performance, mixing time, vibration activator, centration, amplitude, frequency.
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3ogar@brstu.r TV-post@yandex.riffedorov-ib@mail.ru
Crartbs nocrynuna 17.03.2014ppunsra 20.05.2014

C ucnonvzosanuem aHATUMUYECKUX 3ABUCUMOCHEU, ONUCLIBAIOWUX NPOYeCC HASPY3KU U  PA3epy3Ku Npu  KUHEMUYecKoMm
unoenmupoganuy cgepotl, onpedeieHa yOeibHas HEPLOeMKOCMb NIAACUYECKO20 BbIMECHEHUs Mamepuaid om YPO6Hs UCXOOHOU
NOBEPXHOCMU., KOMOPaAs onpeoeiisiem dHepeemuieckylo Konyenyuio meepoocmu. Iloxasano, umo snepeemuieckas meepoocms Modicem

Grimp onpedenena uz OUAzPaAMMbl KUHEMUYECKO20 UHOCHMUPOSAHUs, NOCHPOEHHOIl 6 Koopounamax P —h, 20e P — omuocumenvuasi
Hazpyska,h — omuocumenvhoe eHedpenie cepuueckoeo undenmopa. IIpu 3mom OMHOCUMETbHAS IHEP2EMUUECKas MEepAOCb PAGHA
OMHOULEHUIO E’/ H, ymHodcennoMy na napamemp C,, 3Hauenue KOMOPO20 USMEHAEMCs 6 Y3Kux npeodenax 0,166...0,183 0za
KOHCIMPYKYUOHHbIX MAMEPUANOB, UCTONb3YeMbIX 6 Mawuurocmpoenuu. Tlokasano, umo 6 npedenax N R= 005.04 snauenus napamempa
C, umerom murumym. C pocmom ynpyeux ceoticme mamepuaios pasopoc suavenuii C, yMEHbUAEMCs 05 PASHbIX SHAYEHUIL SKCTOHEHMb]

ynpounenus N. [lpusederno cpasHerue sHepeemuyeckol meepoocmu ¢ meepoocmuvio no Maiiepy u niacmuueckoll meepooCcmyio.

KioueBble ciioBa: cdepuuecknil MHACHTOP, KHHETHUECKOE HHACHTHPOBAHHE, pabdoTa aeopMHpOBAaHUSA, O0BEM BBITECHEHHOTO
MaTepuana, IIyOuHa OCTaTOYHOH JIYHKH, TBEpAOCTh o Maliepy, IutacTidecKkast TBEpAOCTb.

Power concept of hardness under the kinetic spherical indentation

P.M. Ogaf, V.A. Taraso¥, A.V. I.B. Fedoro¢

Bratsk State University, 40, Makarenko str., Bra®kssia
aogar@brstu.ru*?TV—post@yandex.r,Lffedorov-ib@mail.ru
Received 17.03.2014, accepted 20.05.2014

When using analytical relationships, which descitibe process of loading and unloading under kinsgiberical indentation, power
intensity of plastic material displacement from tirgginal surface level has been defined. Poweensity determines power concept of

hardness. It has been shown that power hardness$eatetermined from kinetic indentation diagrampsteucted inP - h coordinates
where P is relative load,h is relative penetration of a spherical indenterl®ive power hardness equaﬁ/ﬁ multiplied by C,
parameter wherq:p varies within a range 00.166 ... 0.183or structural materials used in mechanical engirieg. It has been shown
that, within YR= 005.04, the value ofcp parameter has a minimum. When elastic propertiesaterials grow, spread in values gg

decreases for different values of the hardeningegpt n. The comparison of power hardness with Mehardness and plastic hardness
has been also presented in the article.

Keywords: spherical indentor, kinetic indentation, work a@&formation, displacement volume of material, depithesidual indent,
Meyer’s hardness, plastic hardness.
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Paccmampusaemes nodeomoska pexcyweco uUHCmpymeHma 0is 00pabomxu KOMHOZUYUOHHBIX MAMEPUANos, 8 YACMHOCIU 68b100p
Memooa 3amavuanus ¢ yuemom O0COOEHHOCmell 2eoMempuu U NPOYHOCHHLIX XAPAKMepUcmuk pescywjeti wacmu. I eomempuueckue
napamempul pexcyujeco UHCMpYMeHma Oasi 00pabomKu KOMHOSUYUOHHBIX MAMePUaios Omaudaromecs HeblCOKUM 3HAYeHUueM Yyeid
3a0Ccmpenus, 4mo 8uvi3vléaem mMpYOHOCMU NPU  DOPMUPOSAHUL  pedcyujell KPOMKU MPAOUYUOHHBIMU CHOCOOAMU  3AMAYUBAHUSL.
Dxcnepumenmansvhvie Ucciedo8anus nposedensl 0iist meepovix cnaasos mapox TH20, BK15, BK8, BK6, BK6M, BK3M ¢ ucnonvsosanuem
AIMA3HO20 Kpyed HA MEMANIU4ecKou cesa3Ke Npu 3aMavu8aHuu 1eKmpoXUMUYecKUMy memooamu wnugosanus. Hccnedosanus,
npogedenuvie 8 TOMCKOM 20CYy0apcmeeHHOM YVHugepcumeme 6 pamkax npoekma <«Pazpabomka mexnonoeuu noo20moeKU pedxicyiuyeco
uHCmMpymeHma 01s  0OpaboOmKU  CLOUCTBIX  KOMHOSUYUOHHBIX MAMEPUANIO8», HNO3GOMULU NOAYUUMb MameMamuyeckue Mooenu
wepoxogamocmu 00pabOMAHHBIX NOBEPXHOCIEL MBEPOLIX CNIABO8 U YOTbHO20 PACX00d ALMAZHO20 KPYed 8 3A8UCUMOCTU OM PeHCUMO8
3aMayuUBaHusl, Ha OCHO8e KOMOPLIX pa3pabomanvl peKOMeHOayUU N0 NPUMEHEHUI0 MeXHOI02Ull 3aMa4U8aAHUs PeXNCyueco0 UHCmpyMenma
0nst 0OpabdoOMKU KOMHOZUYUOHHBIX MAMEPUATO8 U HASHAYEHUI) PAYUOHAILHBIX DEXHCUMO8 pe3anus. [[is 3amayusanus peKomeHOyemcs
NPUMEHAMb KOMOUHUPOBAHHBINL MEMOoO WIUDOBAHUsL, NOCKOAbKY OH oObecneyusaem Haulydulee Kawecmeo NOGepXHOCmu npu 0Ooiee
BbICOKOU NPOU3BOOUMETHLHOCTIU, UMeen MEHbULYIO CKIOHHOCHb K 00pa308aHUI0 OeheKmos Ha pexcyujeli KpomKe, a maxoice 6oaee HU3KYI
UWepoxosamocms NOGEPXHOCMIU.

Ki1ioueBble €10Ba; KOMIO3UIIMOHHBIE MaTePUAIIbI, PEXKYIINI HHCTPYMEHT, 3aTadMBaHNE, KAUeCTBO MOBEPXHOCTH, KOMOMHHIPOBAHHOE
nuroBaHMe.

Formation of the cutting edge of a milling tool for machining laminated
composite materials reinforced with glass fibers

D.A. Rychko'?, V.A. Skripnyak'®, A.S. Yanyushkih®, D.V. Lobanov ¢

Bratsk State University, 40 Makarenko St., BraBkssia
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adielektrik84@mail.rubskrp2006@yandex.rlfiyanyushkin@brstu.r,li' mf_nauka@brstu.ru
Received 4.03.2014¢ccepted 7.05.2014

The article explains how to prepare a cutting téot machining composite materials, the grindingeaygonsidering specifics of
geometry and strength characteristics of the cgtiart, in particular. Geometric parameters of atmg tool for machining composite
materials have low value of the cutting-point angle it causes some difficulties when forming tlaelitional ways of cutting edge
sharpening. Experiments were carried out for halidyagrades TN20, VK15, VK8, VK6, VK6M, VK3M usigliamond wheel metal
bond while sharpening grinding electrochemical moeth Studies have yielded mathematical models &mhimed surface roughness
carbide and diamond circle specific consumptioneatgting on modes of sharpening on which recommesrdafor the use of technology
of sharpening cutting tools for machining of conifgomaterials and rational purpose cutting haverbeeveloped. Combined method is
recommended to be used for sharpening grinding Umeedt provides the best surface quality at higheyductivity and has a lower
tendency to form defects on the cutting edge, dodver surface roughness.

Keywor ds: composite materials, cutting tool, sharpeningfasgr quality, combined grinding.
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BiiMsiHMe cKOpOCTH pe3aHus Ha KauyeCTBO 3aTauMBaHMUS
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Kauecmso 3amauusanus meepoocniagno2o peicyujeco UHCmpymeHma onpeoeisien e20 CmotKoCHb, Ka4ecmeo U HaA0edCHOCHIb N1e38ULIHO
obpabomxu. Ha cecoonswmuii denv cyuwjecmgyem Oonvuioe Koauuecmso oupm, HOCMAasnsiowux memaniopedicyuuti uncmpymenm 6 Poccuro.
Homenxnamypa npedcmasnenno2o uHcmpymenma pasHooopasHa u 6KIOUAem pexcyujull UHCmpyMeHm O 8bICOKOMOUHOU 00pabomxi, npu
IMOM KA4ecmeo 3amavuaHuis 1e36us, mo ecib paouyc OKpY2ieHus 1e36us 9moo uncmpymenma, cocmagisiem nopsaoxa 10...15uxm, umo, 6
€B0I0 0uepeddb, N0360JsAem NPoU3B00UMs 0opabomky ¢ momyunou cmpysicku ne mernee 20...30mrm. Dmo ospanuyenue 3auacmyio A61Aemcs.
KpUmMu4ecKum U npeoenbHbiM, mak Kak MoYHOCmb 00pabomKu HeKOMopbiX Kuouesblx Oemaneli cocmasnsiem 3...5 MKM, U Npusooum K
SHAYUMETLHOMY CHUIICEHUIO NOMEHYUATLHO0 pecypca pedicywezo uncmpymenma. Tosviuienue xavecmsa samavuganus 0o 3uavenuit 1...3mxm
no3eonsem noayuams 601bULYI0 MOYHOCHTL 0OPAOOMKU U PECYPC PedCYUec0 UHCIPYMEeHMA.

Ki1ioueBble c/10Ba: METAIUIOPEKYIINIT HHCTPYMEHT, PEXyIas IUIACTUHA, KA4eCTBO 3aTAUNBAHHL.

Influence of the cutting speed on the quality of sharpening a carbide tool

D.S. Rechenko

Omsk State Technical University, 11 Mira Ave., OmRissia
rechenko-denis@mail.ru
Received 20.02.2014, accepted 13.05.2014

The quality of sharpening a carbide cutting tootedtmines its durability, the quality and reliabjliof edge cutting processing. Today
there are a large number of companies supplyinghwitting tools in Russia. Nomenclature of thd ®dmitted is diverse and includes
cutting tools for high-precision processing; theatity of edge sharpening, i.e. the radius of edgending of this tool is about 10 to15
microns, which, in turn, allows processing withghhickness not less than 20 to 30 microns. Thefrintion is often critical and limiting
because an accuracy of processing some key comsoiseB to 5 microns, and it also leads to sigaific reduction of the potential
resource of the cutting tool. Improving the quatifysharpening to the values of 1 to 3 micronsvadido obtain greater accuracy of the
processing and the resource of a cutting tool.

Keywords: metal cutting tool, cutting plate, quality of shaning.
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IlepemecmumenvHvle onepayuu 8 J1eCHOU NPOMBIULIEHHOCU OCMAMca Haubonee dHepeoemKkumu u mpyooemxumu. OOHum u3
HAnpasieHull CO8EPUIeHCIMBOBANUS TECHBIX NOObEMHO-MPAHCIIOPIHBIX MAWUH AGIAEMCA CO30AHUEe U OCBOCHUE CEPULIHO20 NPOU3BOOCIBA
NOBOPOMHBIX 1€CONOSPY3UUKOE C NEPEMEHHBLM BbLIEMOM 2PY3d, OCHAWEHHBIX MeleCKONUYeCKUMU cmpenamu. Imo 00y Cl06/1eHO PAOOM UX
00CMOUHCMS8, MAaKux, KaK YayuuleHue YCI0uil mpyoa onepamopd, NO8blUleHUe KUHEMAMUYECKOU MOYHOCU MeXHOI0SUeCKo20
000py008anUs, YHUBEPCATLHOCMb U 0OONlee WUPOKUe MmexHonocuyeckue 603moxcHocmu. QOOHUMU U3  OCHOBHBIX MEXAHUIMOB
MEXHOI02UYeCK020 000PYO08AHUS NOBOPOMHO20 NECONOSPY3UUKA C MENIeCKONUYECKOU CMpenoll AGNAMC MEXAHUZMbL NOO0beMd U
8b10BUIICEHU  CeKyull meneckonuyeckou cmpenvl. Om 000CHOBAHHOCHU 6b100pPA NAPAMEMPO8 IMUX MEXAHUIMO8 HA CMAOuUU
NPOEKMUPOBAHUS 8 3HAUUMENLHOU CMENeHU 3A8UCII HAOEHCHOCMb U IhdekmusHocms pabomvl MAWUHBL, ee MemalloeMKOCHb U
9HepeoemKocmy. B pabome paccmompena memoouxa noCmpoeHus Mamemamuyeckux mMooeell cucmemuvl «pabouee 000pyo0osanue — py3»
NOBOPOMHO20 JIeCONOSPY3UUKA C NEePEeMEHHbIM BbLIENOM 2pPy3d ¢ UCNOAb308aHUeM YypasHeHull Jlaepansica eémopoeo poda. B npoyecce
PA3paboOmMKY  MAMEMAMUYECKUX MoOenell NOTYUEHbl BbIPAJICEHUS KUHEeMUUECKOl JHepeun CUCmeMvl, oarwue npeocmasiexue oo
9HEP2OeMKOCU MEXHONI0SUUECKUX NPOYECCO8 3d20MOBKU OpesecHo20 culpbi. Paspabomarnnvie mamemamuyeckue Mooenu no360180m Ha
cmaouy npoeKmupos8anuss Onpedensims ONMUMATbHbIE NAPAMempbl MeXHOI02ULeCcKo20 000pY008aHuUs, NPOpaAdAmMbIBaAms pa3IUiHbLe
B8APUAHMBL KUHEMATNUYECKUX CXeM, NOBLIUATNG IKOHOMUYECKULL IhheKm OnblmHO-KOHCMPYKMOPCKUX pabom.

Ki1roueBble c/10Ba: TOBOPOTHBIH JICCOIOIPY34HK C IEPEMEHHBIM BBUICTOM T'Py3a, MaTEMaTHYCCKasi MOJICIb, KHHETHYCCKAs SHEPT Ut
CHCTEMBI, ypaBHEHHs Jlarpanxka BTOPOro poja.

Analysis of dynamics of elements of a design of processing equipment
rotary loggers on the basis of the mathematical equipment

V.F. Poletaykifi, P.G. Kolesniko¥

Siberian State Technological University, 82 Wortid, &Krasnoyarsk, Russia
aPoIetaikin_VF@mail.ru?KoIesnikovPG@mail.ru
Received 13.01.2014¢cepted 7.05.2014

Operations on movement in the forest industry renthe most power-intensive and labor-consuming. Ohé¢he directions of
improvement of forest hoisting-and-transport casieation and development of a mass productiorotafry loggers with a variable
departure of the freight, equipped with telescami®ws. It is caused by a number of their advansageich as improvement of working
conditions of the operator, increase of kinematimcuracy of processing equipment, universality andremample technological
capabilities. One of the main mechanisms of prangssquipment of a rotary logger with a telescopicow are mechanisms of lifting
and promotion of sections of a telescopic arrowlid®dity and overall performance of the car, itsetal consumption and power
consumption substantially depends on validity chaice of parameters of these mechanisms at amegigie. In work the technique of
creation of mathematical models of system "the imgrkquipment — freight" a rotary logger with a iable departure of freight with use
of the equations Lagrange of the second sort isidened. In the course of development of mathealatiodels expressions of kinetic
energy the systems giving an idea of power consampft technological processes of preparation obd/eaw materials are received.
The developed mathematical models allow to determoptimum parameters of processing equipment agséigd stage, to study various
versions of kinematic schemes, to raise econorfactedf developmental works.

K eywor ds: rotary logger with a variable departure of freightathematical model, kinetic energy of system efpeation Lagrange of
the second sort.
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Jlna  co30anus  ummenniekmyanbHblX — cucmem  91eKMpOCHAOdICeHUs —HeoOXoouma — paspabomka  Memooos — MOOenupo8anus,
06ecnequsaruux 8blCOKYI0 Mo4HOCMb ONPeOeieHUs. Pa3IuiHbIX PedCUMO8, 8 MOM Yucie U CIOJICHOHecumMmempuunslx. Takue memoout
MOJICHO dPghexmusHo peanuzo8amsv HA OCHOBE PA3HBIX KOOPOUHAM, AGIAIOWUXCA HAUbONee ececmEeHHOU (PopMou npeocmasienus
MHO20aznbix yeneu. M3-3a manoco conpomusnenus 006pamuou NOCIe008aAMENbHOCIU ACUHXPOHHAS Hazpy3Ka cozoaem d¢hgexm
CHUDICEHUS HeCUMMEMPUY 8 MOUKax ee noOKoYenus. 11osmomy Ol adekeammozo MoOeIUupoBaHUs HECUMMEMPUUHBIX PEICUMO8 CUCHIEM
9eKMpPOCHaAbIICeH s mpedyemcs: KOppeKmublil yuem acUHXpOHHOU Hazpy3ku. Adexkgammvle MOOenU ACUHXPOHHO2O INEKMPOOBUSAMEsl,
Peanu308anHble 8 (A3HBIX KOOPOUHAMAX, NPediiodcerbl 8 pabomax HPKymcko2o 20Cy0apcmeeHHo20 YHueepcumema nymei coooueHus.
Ogpexmusnoe ucnonvzosanue makux mooenell 803MONICHO MONLKO HPU HATUYUU MOYHLIX OAHHBIX O NAPAMEMPAx cXem 3ameujeHusl
ACUHXPOHHO20 Odguzamensi Ols NpAMOU u obpammuoll nociedogamenvrHocmel. Ananuz noxasvlgaem, 4mMo MemoOUuKU OnpeoeseHusl
VKA3aHHBIX NApAMempo8 HaA OCHOBE CHNPABOYHBIX OAHMLIX MO2YmM 0a48amv 3aMemHo pasiuyarowuecs pezyivmamul. I[Ipeodonenue
VKA3aHHOU MPYOHOCMU BO3MOICHO HA OCHOBE NPUMEHEHUs MemoO008 Napamempuieckou uoeHmuguxayuu 6 ¢azmuvix Koopounamax. B
cmamuve npeonodiceHa MemoouKka napamempuieckoll uoeHmugurayuu mooeneti omoeibHblX ACUHXPOHHLIX JJleKmpoosueamenell U Y3108
ACUHXPOHHOU Hazpy3Ku. Pe3yiemamvl KomMnwviomepHoco MoOenuposanus No36014A10M cOelams Gbl800 O MOM, YMO C HOMOWBIO
napamempuyeckoul u0eHMmuGUKayuu MOACHO NOLYUUMb IKEUBATEHMHYIO MOOEb Y31d ACUHXPOHHOU HA2PY3KU, 00eCnedUsarouyIo 6biCOKYIO
MOYHOCMb pacuemos KaKk CUMMEMPUYHbIX, MAK U HeCUMMEemPUYHbIX pedcumos. Bapvuposanue pedcummbix napamempos noKa3anio
KOPpeKmmuyto pabomy mooenu 8 uwupoKom OUanazone ux usmeHeHus.

KaroueBble cj10Ba: CHCTEMBI JJIEKTPOCHAOKEHUS, HECUMMETPHUYHBIC PEXKUMBI, ACHHXPOHHAS HArpys3Kka, MapamMeTpHuyecKas
AICHTUPUKATIHS.

Identification of asynchronous loading

V.P. Zakaryukii?, A.V. Kryukov*'®, Danh Le Cong®

Yrkutsk State Transport University, 15 ChernishenSk, Irkutsk, Russia
2Institute State Technical University, 83 Lermon8ly, Irkutsk, Russia
azakard9@ mail.nﬁand_kryukov@ mail.ru‘danh_lecong150287@mail.ru
Received 21.03.2014, accepted 6.05.2014

Development of modeling methods providing high ipiee of various modes definition is necessary dagation of power supply
intellectual systems, including asymmetrical mo&sh methods can be realized effectively on this lnd the phase coordinates which
are the most natural form of multiphase chains esgntation. Small asynchronous loading resistarficeegative sequence creates effect
of asymmetry decrease in points of its conneclibierefore adequate modeling of power supply asyrwakinodes requires the correct
accounting of asynchronous loading. The adequatgetsmf the asynchronous electric motor realizeghase coordinates are offered in
works of Irkutsk state transport university. Effeetuse of such models possibly only in the presehexact parameters of positive and
negative sequences asynchronous engine equivatenits. The analysis shows that techniques of iipdcparameters determination on
the basis of reference data can yield much difterigsults. Overcoming of the specified difficutyppssible on the basis of parametrical
identification methods in phase coordinates. Irs taiticle the technique of model parametrical idfgcdtion of separate asynchronous
electric motors and nodes of asynchronous loadéngffiered. Results of computer modeling allow dnava conclusion that by means of
parametrical identification it is possible to rewei equivalent model of asynchronous loading nodeyiging high precision of
calculations both symmetric and asymmetrical motteshould be noted correct work of model in theewiange of regime parameters
change.

Keywords: power supply systems, asymmetrical modes, asgnols loading, parametrical identification.
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IIpeocmasnenvi pezynvmamol paspabomxu u npumMeHeHus npoepamMmHO-annapamHoe0 KOMNIeKca, no3gonaoue20 oyeHums yposets
suUbOpayuU U HANPSHCEHHOCMb GHEWHE20 MACHUMHO20 NOJIA ACUHXPOHHLIX dNeKmpoodgueamenell ¢ yenvlo OUAeHOCIUKU PA36UBAIOUUXCSL
Oehexmos. Bonpocsl nosvlutenuss HA0eHCHOCMU U 00N208EUHOCHIU ACUHXPOHHBIX 2IeKMpoogueamenetl KaK Hauboiee omeemcmeeHHO20
36eHa 68 KOMMIEKCAx MexHON02U4ecko2o 000py0osaHus AeIAlomcs Haubonee eadxcnvimu. IIposedenvi meopemuueckue pacuemul,
onucwlealowue 3aBUCUMOCIb USMEHEHUs HANPAICEHHOCMU 6HEUWHe20 MASHUMHO20 NONA OM HAIUYUs 0epeKmos 8 aACUHXPOHHBIX
anekmpoogueamenax. OKCHepUMEHMANbHble USMEPEHUs NPOU3BOOUNUCL NPU NOMOWU  PaA3paboOmManno20 a8Mopamu KOMHAKMHO2O
nepenocrHozo npubopa co ecmpoeHHviM oamuuxkom Xoana. Onvimbl no onpeodenenuro Napamempos GHeuHe2o0 MAZHUMHO20 MNOJ
NPoBOOUNUCL HA HECKONbKUX MUNAx siekmpoosuzameneii, no KOMOPbIM Nped8apumenbHo npogedenbl GUOPAYUOHHbBIE U3MEpPEeHUsl.
Bubpousmepenua u ananuz napamempog eubpayuu npogoounucs ¢ ucnoavsoganuem euopoxornekmopa CK-1100 u npoepammor
«Bubpoananuz 2.52» ¢upmer «Texnexon». Pezyiomamvl uzmepenuti o6pabamul8anucb ¢ UCNOIL308AHUEM CHREYUATLHO CO30AHHOU 8
npozpammupyemoii cpede MatLab npoepammer «Fft_gui» dna ananusza épemenHvix CueHanos HANPSAHCEHHOCMU MACHUMHO20 NOAS U
bvicmpoco npeobpazosanus Dypve ¢ Yenvio NOAYYeHUs CHeKmpanvHblx xapaxmepucmuk. Ilo pesynbmamam uzmepenuil UHOYKYuU
BHEWHe20 MACHUMHO20 NONA OblIU NOCMPOEHbl Kpyeogble OUaspammuvl U NposedeH CHeKmpanbHulll anaius cucnanos. Hccnedosana
3ABUCUMOCTIb Pa3BUMusl 0egheKmos om xXapakmepa uUsMeHeHUus. Ha KPyeogoll ouazpamme GHeuHe20 MAeHUMHO20 NOJs U CHeKMPaibHO20
cocmasa. Ilo pezynbmamam eubpoananuza u pacnpeoeieHuss HewHe20 MASHUMHO20 NOA O08ueamens cOCmasier NoOpoOHbI CRUCOK
Odeghexmog, 0OHapyIHCUBAEMBIX NPU NOMOWU OAHHO20 KOMNIEKCHO20 Memood OUa2HOCMUKU.

KiioueBble c/10Ba: aCHHXPOHHBIM AIICKTPOJBHUrAaTENb, IMApaMeTpbl BHOPAIMM ACHHXPOHHOTO SJICKTPOABHUTATEINS, NapaMeTpsl
BHEIITHETO MarHUTHOTO ITOJIST aCHHXPOHHOTO MICKTPOABUTATEINS, IPHOOP M3MEPEHHS HHIYKIIMN BHEITHETO MarHUTHOTO TIOJISL.

Researching the complex of vibration parameters and external magnetic

field in the problems of diagnostics of asynchronous electric motors
A.V. LukyanoV, Y.S. Mukhache¥ 1.0. Belsky

Irkutsk State Transport University, 15 ChernishenSk, Irkutsk, Russia
aIoukian@inbox.ru':'Mukhachev_Yu_S@maiI.rlfibelskyigor92@gmail.com
Received 13.03.2014, accepted 6.05.2014

The article has been presented the results of dpuent and application of hardware and software glem allowing to estimate
vibration level and tension of external magneteldiof asynchronous electric motors in order togiiase growing defects. The most
important are the questions of increasing relidiiland longevity of asynchronous electric motorsthes most responsible link in the
complexes of technological equipment. There haea dene some theoretical calculations describingedeence of changing tension of
external magnetic field on the defects in asyncbusnelectric motors. Experimental measurements haea taken with the help of a
compact portable device with the built-in sensorHafll created by the authors of the article. Tests determining the parameters of
external magnetic field have been carried out ofiea types of electric motors with preliminary takescillation measurements.
Vibrational measurements and analysis of vibratgarameters have been taken with the use of vibraticollector SK-1100 and a
program «Vibroanalysis-2.52», «Technekon». Thelte®i measurements have been processed with thefusie program «Fft_gui»,
specially designed in programmable environment Mhtfor the analysis of temporal signals of magnéétd tension and fast Fourier
transformation to get spectral descriptions. Acéogdto the results of measuring the external magrfetld induction, circular graphs
have been constructed and spectral analysis ofagginas been carried out. The dependence of dgfeeith on the change types has
been shown on the circular graph of external maigngeld and spectral composition. According to tesults of vibroanalysis and
distribution of external magnetic field of electriwotors, the list of the defects discovered withtthlp of the complex diagnostics method
has been made.

- Paboma nposooumes npu gunancosoi noddepaicke npasumenvcmea Poccuiickon @edepayuu (Munobpnayku Poccuu) no KomMniekcHomy npoekmy
2012-218-03-120 Asmomamuzayus u nosvluieHue 3Q@eKmueHocmu npoyeccos U3omosieHus U no020MoGKuU NPOU3800CMEd U30enull a8UAMexXHUKU
H06020 noxonenus na 6asze Hayuno-npoussodcmeennoii xopnopayuu " Hpkym” ¢ uayuneim conpogodcoenuem Hprymckozo 20cy0apcmeeHnozo
MexHUueckKo2o yHugepcumema» coeiacio Iocmawnoesienuto Ipasumenscmea Poccutickoti @edepayuu om 9 anpens 20102, Ne 218



Keywords: asynchronous electric motor, vibration parametérasynchronous electric motor, parameters of titereal magnetic
field of asynchronous electric motor, device foteemal magnetic field measurements.



V]IK [004.81:004.45]:519.876.2

MaTeMaTH4eCKHE MO/JIEJIN CJIOXKHbIX C/1a00pOpMaIn3yeMbIX CUCTEM:
KOMIIOHEHTHBIU MOJX0 /1

N.A. lllepbatoB

AcTpaxaHCKHIl TOCYJapCTBCHHBIN TeXHUUECKHi yHuBepcuTeT, Tatnmesa 16, Actpaxans, Poccust
Sherbatov2004@mail.ru
Crarest noctynmna 9.04.2014ppunsara 20.05.2014

Paccmompen knacc cnosicnuix  cnabogopmanuzyemvix cucmem ¢ NO3UYUd KOMROHEHMHo20 nooxoda. Komnonenmuuiti nooxoo
obecneuusaem nocmpoenue ne eOUHCMEEHHOU Mamemamuyeckol modenu cucmemuvl. Tlokaszanvl mexanusmvl 06paz08anus. KOMNOHEHM 8
paccmampusaemMom Kiacce CIOACHbIX cucmem, 00yCiasIusaloujie MHoOJdceCmeenHocmy mamemamuyeckoeo onucanus. Chopmynuposana
nocmanosra 3a0auu 86160pa HeobXoOUMOl MameMamuieckoll Mooenu u3 Muodcecmea mooenei komnonenm. CuHme3zuposana Memoouxa
ONUCAHUA MAMEMAMUYeCKUx Mooenell CIONICHbIX ClaboPOPpManU3yemMbiX CUCMEM HA OCHOBE AHATUMUYECKUX U UHMELIeKMYalIbHbIX
mooeneil. [lokasan vi0op eduncmaennol mooenu i Kalcoo KOMIOHeHmMbl, 00ecne usalowull co2naco8antoe 00cmudicerue eiooanbhou
yenu. IIpouszseden ananusz cnocobos mamemamuiecko2o onucanus mooenei. B kauecmee cnocoba onucanus 6bi00pa mamemamuieckou
MoOenu npeoniodiceHo Heyemkoe KOSHUMUGHOe MolenuposaHue. Paccmompen npumep peuienus nocmasieHHol 3a0auu HA OCHOBe
PA3pabomanHoll HeuemKol KOCHUMUGHOU Kapmbl.

KioueBble cioBa: cioxnas crabodopmanusyeMasl CHCTEMa, KOMIIOHEHTAa, KOMIIOHEHTHAsl CTPYKTypa, MaTeMaTHdYecKas MOJCTb,
HEYETKOC KOTHUTUBHOEC MOJCIIUPOBAHUE.

Mathematical models of complex poorly-formalized systems:
component-based approach

|.A. Shcherbatov

Astrakhan State Technical University, 16 TatishcBey Astrakhan, Russia
Sherbatov2004@mail.ru
Received 9.04.2014, accepted 20.05.2014

A class of complex poorly-formalized systems has léscussed according to the component-based apprd’he component-based
approach enables to construct not only one mathiealamodel of the system. Mechanisms of comporfentsation in the class of
complex systems causing a multiplicity of mathesahtlescription has been shown. The problem otgabethe mathematical model out
of a multiplicity of component models has been tdated. The method for describing mathematical riediecomplex poorly-formalized
systems based on analytical and intellectual motels been synthesized. Selection of a single nfodedach component to ensure
consistent global goal has also been presented.aflagysis of the ways of describing mathematicalefohas been made. As a way of
describing the choice of a mathematical model fuzgnitive modeling has been proposed. An exanfgteegproblem solution based on
the fuzzy cognitive map developed has been distusse

K eywor ds: complex poorly-formalized system, component, congr structure, mathematical model, fuzzy cognithadeling.
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JKOHOMHYECKOE 0O0CHOBaHHE MPUMEHEHHUS KOMIIEHCUPYIOLIUX
YCTPOUCTB [AJis COTJIacOBaHUSA Tpexdpa3HOW TPEXNPOBOAHOW JIMHUU
3JIEKTpoIiepesayu C Harpy3Kou

B.A. Kosnos*? I".A. Bosismanun?®, O.A. Kosnopa®®

3A0 «Bpatckas anmexrpoceTeras KoMmmanus», Ipyx6sr 45, Bparck, Poccus

Bparckuit rocyrapcTBeHHEIH yauBepenTet, Makapenxo 40, Bparck, Poccmst

3MockoBcxkuit TOCYapCTBEHHBIN YHHUBEPCUTET SKOHOMUKH, CTATHCTUKY 1 nH(popmaTuku, Hexwumckas 7, Mocksa, Poccust
akozlov_va@bk.rubbolshaning@ mail.rifblestoks@yandex.ru

Crarest noctynmna 14.03.2014npunsta 16.05.2014

Texnuueckoe obecneuenue cO2NACOBAHUS TUHUL INEKMPONEPeOauu ¢ NEKMPUYECKOl HASPY3KOU 3aKTOUAemcs 8 UCNONb308AHUU
KOMNEHCUPYIOWUX YCMpotcme akmueHol U peakmugHou mowjnocmetl. Hx ucnonvzoganue npeononazaen OONOIHUMENbHbIE 3AMPAMbL.
Tloomomy Heobxooumo sKoHoMuyeckoe obocHo8aHuUe Makoeo coenacosanus. Ilokazan npumep 6bINOIHEHUs MAKO20 0OOCHOBAHUA O/isl
peanvrozo obvexma. Ilpusedenvr cmamucmuyeckue napamempvl nanpaxcenui u mokog o JIOI — 33&B, obecneuusaiowerl
NEKMPUIecKoll dHepeuell 00UH U3 NPOMbIUIEHHBIX paiono cmpatsl. Onpedenenvl epapuru Hazpy3Ku NO HANPAICEHUIO U MOK) 8 OHEBHOU
u HouHou nepuoovl. Onpedenenvl cmamucmuieckue napamempsl nepeoasaemoll Nompeoumento d1eKmpuieckoll dHepeul 0moeibHo 8
OHesHOU U HOuHOU nepuodel. Onpedenena odwas cmoumocms 3motl dHepauu no oelicmsayowemy 6 2013200y mapughy ons eopoockoeo
nacenenus. Onpedenen Kodghduyuenm noneznoeo Oelicmeus anarusupyemoli JuHuU d1eKkmponepeoaiu 00 U Nocie ee CO2NdCO8aHUs C
anekmpuyeckoll Haepyskou. Ilokazano, umo coznacosanue mpexgasHol TUHUU SNEKMPOonepeoauu mpexnpogoOHO20 UCHOTHEHUs C
HazpysKoll obecneuugsaem nogvluieHue Kodpguyuenma nonesnozo Oeticmeus nepedauu daekmpudeckoi dnepeuu o6onee yem na 50 %.
Onpeodenena MowyHoCmMb KOMNEHCUPYIOWUX YCIMPOUCIE aKMUBHOU U PeaKMUBHOU MOWHOCMEl, UCHONb3YeMblX Ol CO2AacO8aHUs TUHUU
aeKkmponepeoadu ¢ dieKkmpuieckol Haspy3kou. Ycemanosnena ux cmoumocms. I[lokazano, umo s¢gghexmusHocms UCNONL308AHUA IMUX
ycmpoticme cocmasisiem oonee 6 Mapo. pyb. co cpokom ux okynaemocmu oxkono namu aem. Ha ocnoganuu 8inonneHHbIx uccie0o8anuil
coenan 6b1800 00 IKOHOMUHECKOU 1Yeneco0OpazsHoCmu CO2NAco8aHUs AHATUUPYeMOll TUHUU DleKmponepedad ¢ 31eKmpuieckoll
Haepy3Koll.

KitioueBblie CJIOBA: TPEXIPOBOIHAS JTHHUSI DIICKTPOIIEPEIavn, COTTACOBAHHBIN PEKHUM, DIICKTPUUIECKash HArPY3Ka, Majaromias BOJIHa,
3¢ (HEKTUBHOCTH COTIIACOBAHMSL.

Economic justification of the use of compensating devices for
coordination of a three-phase three-wire power line with loading

V.A.Kozlov'?, G.A.BolshanifA®, O.A. Kozlova®©

'cJSc «Bratsk Power Energy Company», 45 Druzhb@gitsk, Russia

’Bratsk State University, 40 Makarenko St., BraBkssia

®Moscow State University of Economics, Statisticd &rformatics, 7 Nezhinskaya St., Moscow, Russia
akozlov_va@bk.rl,J':'boIshaning@mail.r,LFbIestoks@yandex.ru

Received 14.03.2014, accepted 16.05.2014

Technical ensuring of coordination of a power lwéh electric loading consists in the use of congagimg devices of active and
reactive capacities. Their use assumes additiorperses. Therefore, the economic justificationushscoordination is necessary. The
example of the performance of such justificationrial object has been shown in the article. Statid parameters of tension and
currents for the high voltage line are 33) that provides with electric energy one of theuistdial regions of the country. Production
schedules have been determined by tension andntwdueing day and night periods. Statistical pardens of electric energy transmitted
to the consumer separately during the day and nighiods have also been determined. The total @fostis energy has been determined
by a tariff operating in 2013 for urban populatiofhe efficiency output of analyzed power line befits coordination with electric
loading has been defined. It has been shown thatctordination of a three-phase three-wire powee liwith loading provides the
increase of efficiency for transferring electriceegy for more than 50%. The power for compensatiagices of active and reactive
capacities used for coordination of a power linghaélectric loading has been determined. Their ¢ been established. It has been
shown that the efficiency of the use of these dsvitakes more than 6 billion rubles with the tefrthe payback of about 5 years. On the
basis of the research, it can be concluded thiatéconomically feasible to coordinate analyzed groime with electric loading.

Keywords: three-wire power line, coordinated mode, eledtiaaling, falling wave, efficiency of coordination.
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BJ10K 3alIUTHI OT 3JIEKTPUYECKOTO MPO0060s
aBTOMaTHU3WPOBAHHOW CUCTEMbI yIIpaBJeHHUS MPOILeccCaMU
BbICOKOYACTOTHOU 3JIEKTPOTEPMHUHU MTOJIUMEPOB

A.B. JIusmuig

WpkyTckuii rocy1apcTBEHHBIH YHUBEPCUTET ITyTel coodmenust, Yepusimesckoro 15, Upkyrck, Poccust
livnet@list.ru
Crarpst noctynmna 12.03.2014npunsita 17.05.2014

B cmamve npugedenvt pezynbmamovl uccie0o8anuii 0OHOU U3 NPOOAEM 6bICOKOUACMOMHOU INeKMPOmepMuu — 3aujumol
o0bopyoosanus, mamepuaila u NPUCHOCOONIeHUtl Om d1eKmpuieckoeo npobosi. Paccmompenvt conpogodicoaiowue paszsumue npooos
uacmuymble paspsaovl U OUHAMUKA UX NOSAGNIEHUS KAK O4eHb 4YECMBUMENbHASA XAPAKMEPUCUKA NPeOnPOOOHO20 COCMOAHUS NOTUMEPOS 8
npoyecce BY-eo30eiicmeusn. Ha ocnoge sKcnepumeHmanbHo2o ucciedosanus npeonpobouHoco COCMOAHUA WUPOKO2O Chekmpa
Mamepuanog paziudHou MOAUWUHbl NOCMPOEHd UMUMAYUOHHAS MOOeNb pas3sumus npodos u onpeoenenvbl Kpumepuu ynpagieHus
npoyeccom BblCOKOUACMOMHOU 00pabomKy ¢ yenvlo e2o 3aujumsl om npobosi, npeocmasnena OI0K-CXeMd aiopumma maxKo2o
ynpagnenus. C ucnoniv3osanuem memooo8 MAmeMamuieckou cmamucmuky Haioeno, ymo c¢ 95npoyenmnoii naodedlcHocmovio gaxm
Hauana pazeumusl 1eKmpuUiecko20 COCIMOSHUA MOJICHO KOHMPOIUPOBAb NO MPeM YACTUYHBIM PA3PA0aM 8 3a0aHHOM paHee 8PeMeHHOM
unmepgane. Ommeuena HeodX00UMOCHb Yyema UHepyuoHHoCmu cucmem obpammuoi céazu. Hatidennvle pewienus no3gonuiu nocmpounms
ABMOMAMU3UPOBAHHBIE CUCTIEMbL YNPABTEHUs BbICOKOYACMOMHOU 00pabOmKOU NOIUMEPOS € NOAYUEHUEeM 3HAUUMETLHO2O 20008020
9KOHOMUUECKO020 dhpexma.

KiioueBble cj10Ba: BBICOKOUACTOTHAS DIICKTPOTEPMUS], HYACTHUHBIC DPa3pAmbl, CHUCTEMa YHPABJICHMS, SICKTPUUCCKUI MPoOoi,
3aIUTHBIIA KOHTYP.

Electric breakdown security block for automated control system
of high-frequency electrothermics processes of polymers

A. V. Livshits

Irkutsk State Transport University, 15 ChernishenSk, Irkutsk, Russia
livnet@list.ru
Received 12.03.2014, accepted 17.05.2014

The article describes some research results coiegreuch a problem of high-frequency electrothesmas electric breakdown

security of equipment, material and devices. Padiacharges, accompanied electrical breakdown Wgment, and dynamics of their
formation as a very sensitive characteristic ofctie pre-breakdown of polymers during high-freqograction have been considered in
the article. On the basis of experimental studieslectric pre-breakdown state of a wide range aterials with different thicknesses a
simulation model of electric breakdown developniegt been constructed and the process control @itier high-frequency processing
have been defined for electric breakdown secu#itgiagram of electric breakdown security block bagn shown as an algorithm of the
control. Due to the use of the mathematical siasinethods, it has been found that the beginnirtbeelectric breakdown development
can be controlled by three partial discharges ire tfime period previously given with reliability edsi 95%. The author noted the
necessity of taking into account the inertia ofdfesck systems. The solutions presented have mambssible to construct automated

control systems of polymer high-frequency procesgiith obtaining significant annual economic effect

Keywords: high-frequency electrothermics, partial dischargestrol system, electric breakdown, protectiveut.
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HUcciepoBanue nponecca BbICOKOYaCTOTHOM 3JIEKTPOTEPMUHA
TEPMOILJIACTOB HA OCHOBE €r0 MaTeMaTU4eCKOT0 MOIeJIMPOBaHuUA

A.B. JIusmuig

Wpkyrcknii rocy1apcTBEHHBIH YHUBEPCUTET IyTel coodmenust, Yepusimesckoro 15, Upkyrck, Poccust
livnet@list.ru
Crarpst moctynmna 12.03.2014npunsita 17.05.2014

Cmamops noceawjena mMamemMamuieckomy MOoOeIupoSaHUuio NPoOYecco8 BblCOKOUACMOMHOU INeKMPOmepMuu mepmMoniacmuiecKux
noauMepos O MeXHOIOSUHECKOl CUCIeMbl, KOMOopds NpeoCcmasieHd 6 6uoe NAMUCIOUHOU WIACMUHbL, BKIIOYAIOUuell 91eKmpoobl,
uzonamopel u obpabamvigaemviii mamepuan. Mamemamuueckas mooenb, npeocmagiennas 6 Guoe cucmemvl OUp@epeHyuanrbHbix
VpasHeHuil HeCmayuoHapHol MenionpoBOOHOCHIU C BHYMPEHHUM UCHOYHUKOM Menia O MepMONIACma u SpaHUtHbIX YCI08UL MPembeo
U uemeepmozo pood, peanu308and 8 eude A8MoOpPCKO20 NPOPAMMHO20 obecnedeHis, Komopoe no3geonsiem peuiams WupoKuill nepeueHs
UCCne008amenbekux U Npakmudeckux 3a0ay 8blcOKOYAcmomHol obpabomku noaumepos. K maxum 3adauam omuocamcs. usyuenue
B3AUMOBIUANHUA ~ 2COMEMPUHECKUX U DNeKMPOoPuU3uieckux napamempos —cucmemvl, onpeoeienue 2nyOuHbl  30Hbl  GIUAHU
MepMoU30AMopos, dP@ekmuenoll MoNWUHbL UZ0IAMOPOS, MONUWUHL HECUMMEMPUUHBIX U30NAMOPO8 C YEeNbl0 CMeljeHus Mo4KU
MAKCUMANTLHO20 HA2PeBa NpU OP2aHu3ayul NPoyecca Ceapku, 8pemMeHu OOCMuUdICeHUus 8 obpabamvieaemMom mamepuaie memnepamypsl
CYWKU MEPMONAAcmAa Npu pasiuidHelX 3HAYEHUAX YOelbHOU MOWHOCHU BbICOKOUYACMOMHOU obpabomxu. B cmamve npedcmasnenvl
pe3yabmamol UCC1e008aHs NPOYECCO8 INEKMPOMepMUL U HAIOEHHbLe HA UX OCHOBE MEXHUYECKUe PeuleHUs.

KiioueBble c/10Ba: 2IE€KTPOTEpPMUS], TEPMOILIACT, MaTeMaTHIECKasi MOJICIIb, TIOJMMED, TEPMOU30JIATOP, CBAapKa, CYIIKA, MOJIMAMUL,
BBICOKOYACTOTHAst 00paboTKa.

Study of high-frequency electrothermics process of thermoplastics
on the basis of its mathematical modeling

A. V. Livshits

Irkutsk State Transport University, 15 ChernishenSk, Irkutsk, Russia
livnet@list.ru
Received 12.03.2014, accepted 17.05.2014

The article is devoted to mathematical modelindnigh-frequency electrothermics processes of thelastip polymers for technological
system, which is presented as a five-layer plate eléctrodes, insulators and the material beingcessed. The mathematical model presented in
the form of a system of differential equationsrafteady heat conduction with internal heat souocetfermoplastic and boundary conditions of
the third and fourth generation, implemented in fibien of copyright software which allows to solvevide range of research and practical
problems of high-frequency processing of polym&tgh problems include the study of the mutual énflte of geometrical and physical
parameters of the system, determination of thehdepthe zone of influence of the heat insulatibrs, effective thickness of the insulator, the
thickness of asymmetric insulators to shift therpof maximum heating in the organization of preceSwelding time in processed material
drying temperature thermoplastic at different valué the specific power of the high-frequency Bsicg. The article presents the results of
research of electrothermics processes and techsatations found on their basis.

Keywor ds: electrothermics, thermoplastics, mathematical maui#ymer, heat insulator, welding, drying, polyaei high-
frequency processing
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NHpopMaMOHHbIE TEXHOJIOTUU B MOZIEJIMPOBAHUHU PellleHUs 3a/1a4
OXpaHbl OKPY>KaKlen Cpe/ibl

0O.B. Cramoxk

Bparckuii rocygapcTBennslit yanusepeureT, Makapenko 40, Bparck, Poccust
Olazar@yandex.ru
Crarss noctymmna 10.02.2014npunsta 11.04.2014

Ipoananuzuposana npobrema obpadomku u yuema 60IbULO20 KOIUHECMEA MEMeopoNoULecKoll UHpopmayuu, HeodXooumou npu
nocmpoeHuu a0ek8amHbIX MamemMamuyeckux Mooeneil 8 pewenuu 3a0ay 0Xpansl oKpyicaioweli cpedvl. Ipghekmusnocms pewienus paoa
NPOMEINCYMOUHBIX 3A0at NOCPEOCMBOM UCHONb30BAHUS COBPEMEHHBIX MAMEMAMUYECKUX NAKEMO8 Onpedeisiemcs cneyughukoll peutaemou
npobiemvl U HaaudUeM 3HaHUll 8 061acmu KomMnviomepHol aneedpuvl. Pazpaboman npozpammublii npodykm, no3gonaouuii 0opabameléams
68empogoll pedcum 1106020 pecuona. B eco ocnose nexcum uucnennoii memoo Cumncona 0as 8bl4uciIeHUs 080UHO20 UHMeSPala —8eKMopad
cKkopocmu eempa, 20e UHmMe2puposanue 6e0emcs no cpeonell CKOpocmu u no HanpagienHocmu na mecmuocmu. Ilpumenenue kako2o-1uboo
MamemMamuuecko2o nakema 6 OAHHOM Clyyae He COBCeM PAayUoHANbHO, yenecoodpasmnee Npou3secmu paciem HucieHHo, HOCKONbKY
BLIUUCTIEHUS. 6e0VMCA 60 BPAWAIOWENCs NOJAPHOU  cucmeme KoOpouHam, 20e NpOMedICYMmouHvle Kodp@uyueHmvl UHEAPUAHIHYL
nogopomy oceii. Ilpoepamma modicem UCNONBL3I0BAMBCA UCCIE008AMENAMU NPU PEULEHUU NPOMENICYMOYHBIX 3A0ai MOOeTUPOBAHUs
obnacmu oxpanvl OKpycaioweli cpeobl U KAK CaMOCMOAMENbHbIL NPOOYKM, NPeOHA3HAYeHHbld Ol NpoeedeHuss Cmamucmuieckoll
06pabomxu Memeopono2uteckux OanHvix. Pe3ynbmamol 4ucienno2o peuleHus Xo0pouio coenacylomcsi ¢ aHamumuyeckumu 8bIKiaokamu,
umo noomsepaicoaem e2o MoYHOCHb U NPULOOHOCb K UCNONb308aHUI0. TIpocpamvma umeem y0oonulll unmepgelic, He mpebyem Hanuqus
O00NOHUMENbHBIX 3HAHUIL.

KuroueBble ciioBa: armocdepa, MOACINPOBAHKE, IPOTHOZUPOBAHKE, METCOPOJIOrMYCCKUE APAMETPbI, BETPOBOI PEKUM.

Information technologies in modeling the solutions of environmental
protection problems

0.V. Stashok

Bratsk State University, 40 Makarenko St., BraRkssia
Olazar@yandex.ru
Received 10.02.2014, accepted 11.04.2014

The problem of processing and accounting a largenimer of meteorological information required for stmucting adequate
mathematical models for solving environmental prtte problems has been analyzed in the articlee &fiiciency of a solution of a

number of intermediate targets by using modern sradtical packages is determined by the specifichefproblem solved and the
knowledge in the field of computer algebra. Thévefe program, allowing to process the wind regimh@ny region, has been developed.
It is based on Simpson’s numerical method for datiwg the double integral — wind speed vector hvifttegration on medium speed and
on territorial direction. The use of any mathematipackage is not rational in this case. It is ketto calculate numerically because the

calculations are made in a rotating polar systemcobrdinates, where intermediate coefficients areariable to rotation axis. The
program can be used by researchers to solve intiate modelling problems in the field of environtaérprotection, and as a

standalone product, intended for statistical praieg of meteorological data. The results of nunargolutions are in good agreement
with analytical ones, which confirms their accuraagd usability. The program has convenient intexfand does not require any

additional knowledge.

Keywords: atmosphere, modelling, forecasting, meteorologieahmeters, wind regime.
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Pa3spaboTka TeXHOJIOTUM yripaBJeHUsI IOPOBOM CTPYKTYPOU
3€pHUCTBIX TEIJIOU30JIALMOHHBIX MaTEePHUAJIOB
Ha OCHOBE CUJIMKAT-HAaTPHUEeBbIX KOMIIO3UIUX

M.IO. lBanos

Bparckuii rocygapctBennslit ynusepeureT, Makapenko 40, Bparck, Poccust
nis@brstu.ru
Crarbs nomydena 10.03.2014npumsra 19.05.2014

Ilpeocmasnenvi pesynvmamel UCCIEO08AHUL 3EPHUCHO20 MENTOUZOTAYUOHHO20 MAMEPUANd, NOIYYeHHO2O NymeM GCHYHUBAHU
0mM@OPMOBAHHBIX SPAHYIL U3 AHCUOKOCIEKOIbHOU KOMNOZUYUU HA OCHOBE MUKPOKpeMHe3eMd, Well0YHO20 B0OHO20 PACMBOPA, MUHEPATbHBIX
(enueorc) u opeanuueckux 006asoK U3 NPOOYKMO8 CYIbGAMHO-YerNIoN03H020 npoussoocmsa (cyrvpamnoe mvino). Maxcumanvhas
NOpUCMOCHb  3ePHUCTNO20  MENTOU30NIAYUOHHO20 MAMEPUald Ha OCHO8e MOOUDUYUPOBAHHOU  ICUOKOCIEKONbHOU  KOMRO3UYUU
odocmuzaemcs npu GopMUPOSaHUL CMPYKNYPbL U3 NOP PA3TUYHBIX pazmepos (VposHell) ¢ coomHoweHuem ouamempos nop 1 . 4u 6onee,
UCXo0s U3 NPUHYUNOS MIOMHOU YNAKOGKU, YMO NO360AUL0 pa3padomams COBOKYNHOCMb MEXHOIOSUYeCKUX Npuemos obpasosanus
ougpepenyuanvroii nopucmocmu:. mepmoodpabomra npu 400 C ¢ yoanenuem c60600H0U 6006l (Nepsulil yPoBeHb), 8030YX0B06IEUEHUE
npu 86e0eHUU NOBEPXHOCHHO-AKMUBHBLIX elyecms (8Mopoll YPOBeHb), UCNONb308AHUE OUCNEPCHO2O0 KOMNOHEHMA ¢ MUKPONOPUCIOU
cmpykmypoul (mpemuii yposenv). Ilpu esedenuu 6 dmcudkocmeronvhvie komnosuyuu 0o 20 macc. % dobasku enuedca ¢ yoenbHol
nogepxnocmuto 270 m2[xe, npu mepmoodpabomke 400 T ygeruuusaemcs codepicanue KpUCMAiLIULecKkou hasvl 6 MeNCnopOBbIx
nepe2opookax, umo cnocoocmsyem NnosbleHUu0 NPoYHOCMuU 3epel meniouzonayuonnozo mamepuana na 38,8-43,3 Y%npu coxpanenuu
nopucmocmu.

Ki1ioueBble c/10Ba: 3¢pHUCTHIC TEIUIOM3OJISIIMOHHBIC MAaTEPHAIIBI, )KUIKOE CTEKJIO, MHKPOKPEMHE3eM, MOAUGHUIUPYIONHE TO0aBKH,
TIOpOBast CTPYKTYpA.

Development of control technologies for the pore structure of granular
heat insulation materials based on sodium-silicate compositions

M.Yu. lvanov

Bratsk State University, 4@akarenko, Bratsk, Russia
nis@brstu.ru
Received 10.03.2014, accepted 19.05.2014

The article presents the research results for glanteat insulation material obtained by swellingeformed granules of a liquid
glass composition which is based on microsilica, akaline aqueous solution, and mineral (gliezh)dasrganic additives from the
products of sulfate-and-pulp production (sulfatepp According to the principles of close packitige maximum porosity of granular
heat insulation material based on modified liquidss composition is achieved by forming the stmgctwut of pores of different sizes
(levels) with a ratio of pore diameters of 1:4 opma. It allows to develop a set of technologicalthmes of formation of differential
porosity such as heat treatment at 400°C with rengp¥ree water (first level), air entrainment attioducing surface active agents
(second level), the use of dispersed componentaniticroporous structure (third level). When intuoed into a liquid glass composition
up to 20 wt. % of gliezh additive with specificfage of 270 dikg, and when heat treated at 400°C, the amougryaftalline phase in
interporous partitions is increased, which conttigsi to raise the strength of granular heat insaatmaterial up to 38.8-43.3% with the
porosity being kept.

Keywor ds: granular heat insulation materials, liquid glasgrosilica, modifying additives, pore structure.
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Mojiesib BbIOOpa KOHCTPYKIIMU IO KOJIMYECTBEHHBIM KPUTEPUAM
B CUCTeMe 006ecreyeHus] TEXHOJIOTUYHOCTH U3/1eJIUU

I'.X. Up3zaes

JlarecTaHckuii roCyJapCTBEHHBIN TeXxHUUecknii yausepcureT, yi. M. Illammns 70, Maxaukana, Poccust
irzajev@mail.ru
Crarbs nomydena 21.03.2014npumsra 20.05.2014

Onucana cucmema obecnedenuss npou3o00CMEEeHHOU MeXHOA02UYHOCIU U30eNUll, HANPABLEeHHAs HA CO30AHUe U 0CBOEHUE HOBbIX
u30enull ¢ HUSKUMU IKCHIYAMAYUOHHBIMU 3AMPAMAMU, COBEPUIEHCNBOBANIUE KOHCMPYKYULL 8bINYCKAEMBIX U30eTUll NYTeM 6HeCeHUs]
6 HUX USMEHEeHUll, NOGLLUAIWUX UX MEXHUYECKULl YPOBeHb, MeXHOIo02UUHOCMb U Kadyecmso. Ilpu pewenuu 3adau obecneyeHus
MeXHOI0UYHOCIU  U30eIUll YACTO BO03HUKAem Heo0X00UMOCMb NPUMEHEHUS Memo008 MHO2OKPUMEPUANbHOU ONMUMU3AYUL,
Hanpumep, npu vlbope Hauboiee NPeONOUMUMENLHO20 NO KPUMEPUN) MEXHOL0SUYHOCU 8APUAHNA KOHCMPYKYUU, @blOeeHuUU
ananoea u3 arvmepHamug O UCHONb30BAHUS 8 Kauecmse 6a308020 >manoHa. Paccmompena peanuzyemas 6 cocmage cucmemvl
MOOenb NPUKIAOHOU 3a0ayu ONMUMUSAYUU KOHCMPYKYULL U30enull no KOAUYEeCEEeHHbLM KPpUMEPUAM MeXHOA02UUHOCIIU 8 YCIO0B8USAX
npoekmuo-npouzsoocmeentnou cpeovl. Copmuposanvl pewaowue npasulia npu pearu3ayuil  MHO20UA208020 Npoyecca
DPAHIUCUPOBAHUS BAPUAHMOE KOHCMPYKYUU NO KPUMEPUAM MEXHOL0SUYHOCU ¢ nocmpoeHuem Kopmedica Ilapemo. Ipaxmuueckoe
npuMeHeHue Mooeiu NOKA3aHO HA npumepe 8bl00pa ONMUMATLHO2O0, C MOYKU 3PEHUs MEXHOLOSUYHOCU, 8APUAHMA KOHCMPYKYUU
ocyunnozpagha Ha npubOPOCmMpoOUMenbHOM NPEONPUAMUL.

KiroueBble ciioBa: cucreMa 0OCCIICUCHHUSI TEXHOIOTMYHOCTH, ONTHMM3ALUS KOHCTPYKLHMH, KOJMYCCTBCHHBIC KPHTEPHUH, MaTpUId
cpaBHEHUS, KO3(GHUIHEHT BecoMocTH, KopTex [Tapero.

Structural optimization on workability with the use of quantitative criteria

G. Kh. Irzaev

Dagestan State Technical University, 70 I. ShamiyaMakhachkala, Russia
irzajev@mail.ru
Received 21.03.2014¢cepted 20.05.2014

The system providing workability of products hasrbdescribed. It is concentrated on producing aadetbping new products with
low operational costs. It is also concentrated ampioving structure of the products by introducinganges, which increase their
technical level, workability and quality. When sotyproblems to ensure workability of productdsibften necessary to apply methods of
multicriteria optimization, for example, when seleg the most preferred variant of structure acdogdto its workability, or when sorting
out an analogue from the alternatives as a protetyphe article also describes an applied model rofipct structural optimization,
implemented in the system, on quantitative workgbdriteria in terms of structural and productioenvironment. The key rules of
realization of multistage ranging of structural vamts on quantitative criteria of workability witRareto tuple constructed have been
formed. Practical application of a model has bekustrated by the example of how to select an agitiitom of oscilloscope structure
according to its workability on instrument makingerprise.

Keywords: workability control system, structural optimizatioquantitative criteria, comparison matrix, weighss coefficient,
Pareto tuple.
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BbICOKOAI/ICHepCHbIe HaIlOJIHHUTEJIN
AJId MTIOPOITKOBO-dKTUBHUPOBAHHbIX 6eTOHOB HOBOT'O ITOKOJIEHUS

B.U. Kanamnukos?, P.H. Mocksur®, E.A Bemsikosa®, B.C. Bemsikosa®, A.B. Ileryxos®

[en3eHckni rocyIapCTBEHHBIN YHUBEPCUTET apXUTEKTYPHI M CTPOUTEIhCTBa, TuroBa 28, [1en3a, Poccus
akalashnikov_vi@mail.rubmoskva_in@mail.r,ucvar_lena@ mail.r,udvarya_bel@mail.ruetechbeton@pguas.ru
Crarbs nomydena 18.03.2014npumsra 19.05.2014

IIpedcmasnensvt kKomMnonenmul NOPOUIKOBO-AKMUBUPOBANHBIX OEMOHO8 HOBO20 NOKONECHUS, 8 MOM HUCTe 8bICOKONPOUHbIX NECUAHBIX C
npounocmoio 120 MIla u obwecmpoumenvnoeo mnasnauenus — oo 40 MIla. Omauuumenvhoii o0cobeHHOCMbIO NOPOUIKOBO-
AKMUBUPOBAHHBIX OEMOH08 HOB020 NOKOLEHUs SGIAEMCS NOBLIUEHHOE COOEPIHCAHUE CYCNEH3UOHHBIX COCMABTAWUX, KOIUYECMEO
KOMOPbIX OJisl KaXcA020 6Uda 6emona pasiuyno. PeakyuoHHO-nopowiKkogsle 1 nopouwKossle niacmuuyuposantsle 6emonbl A6a0mcs
CYCHEH3UOHHBIMU U CAMOYNIOMHAOWUMUCS, M. K. COOEPAHCAM TUb B00OHO-OUCNEPCHO-MOHKO3EpHUCTYIO Mampuyy (800d, yemenm u
MONOMAsi KAMEHHAS MYKd, MUKpOKpemuesem u moukuil necok @p. 0,16-0,63mm). Bracooaps smoii mampuye obecnewugaemcs
peonoeudeckoe  (DA3NCUNCEHHOE) — COCMOSHUE NECYAHbIX U WEOCHOUHbIX — OEMOHHbIX — cMecell 8  NPUCYmMcmeuu  cynep- u
eunepnaacmugpukamopos.  Yeeauuenue  0oau  800HO-OUCNEPCHOU — MAmMpuybl — OOCMU2AeMCS  88e0CHUEeM  BbICOKOOUCHEPCHBIX
MUKPOMEMPUUECKUX NOPOUIKO8 U3 20PHBIX NOPOO 0CAOOYHO20, BYIIKAHUYECKO20 U Memamop@uuieckoeo npoucxodicoenus. Tlokazano, umo
MOHKOOUChepCHble HANOIHUMENU 68 OEMOHHBIX CMeCAX Ol OObIYHbIX, BLICOKONPOUHLIX U CBEPXBLICOKONPOUHLIX OEMOH08 PA3IUYHBL NO
c60emMy QYHKYUOHATLHOMY OeUCMBUI0 U OeTAMCS HA Peol0cUecKU-aKmughvle, peaKyuoHHO-aKmusHole U 2UOpamayuonHo-meepoeowue, 8
3ABUCUMOCIIU OM NPOUCXONCOCHUS KAMEHHOU MYKU U MeXHO2eHHbIX 0mx0008. OcobeHno yeHnbiMu AGNAI0MCA 000a8KU, NPOAGIAIOUUe
CBOUICMBA CAMOCMOAMENbHO20 meepOeHus (Memannypeudeckue wnaku u 3ona-ywoc TOL]). Peonoeuuecku-axmugHule 8blcOKOOUCHEPCHbLE
HanonrHumenu 0151 6emoHo8 HO8020 NOKOJIEHUsL YelecO0OPa3HO U320MABIUBAMb U3 OMX0008 KAMHEOPOONeHUs HA Kapbepax, a peakyuoHHo-
akmusHvle — MO OMX00bl NPOU3BOOCMBA (PePPOCUNUYUS, MUKPOKpeMHe3eMbl. DMO NO360asAem He MONbKO NOAYYaAMb IKOHOMUUECKUL
appexm 6 c6s3uU co CHUdICEHUEM PACXO0A YeMeHMA, HO U Peulams 8eCbMa BAICHYIO DKOJIOSUUECKYIO 3a0ay).

KuioueBble cjioBa: TOHKOUCIICPCHBIC HAIIOJITHUTCIIN, KAMCHHASA MYyKa, 30J1a, IPOYHOCTH, CAMOYIUTIOTHAIOIIUECA OCTOHBI.

High-dispersity fillers for powder-activated concretes
of new generation

V.1. KalashikoV¥, R.N. Moskvini, E.A. Belyakovg V.S. Belyakovg A.V. Petukho%

Penza State University of Architecture and Consimag 28, G. Titova St., Penza, Russia
akalashnikov_vi@mail.rubmoskva_in@mail.r,ucvar_lena@ mail.r,udvarya_bel@mail.ruetechbeton@pguas.ru
Received 18.03.2014, accepted 19.05.2014

The components of powder-activated concretes of geveration have been presented in the articleuing high-strength sand
concrete with the strength of 120 MPa and concfetegeneral construction with the strength of upd® MPa. A distinctive feature of
powder-activated concretes of new generation isitikeeased content of suspension components, timberuof which for each type of
concrete is different. Reactive-powder and powdastjrized concretes are suspension and self-sgpdl@ctause they contain only water-
dispersion-fine-grained matrix (water, cement anons milled flour, silica fume and fine sand of @63 mm). Rheological (thin)
condition of sand and gravel concrete mixes ingtresence of super- and hyperplasticizers are prexvidy this matrix. Increase in the
proportion of water-dispersed matrix is achievedtbg introduction of highly dispersed powders otnmineter sedimentary stones of
volcanic and metamorphic origin. It has been shdhet fine fillers in concrete mixes for conventibni@igh-strength and ultra-high
concretes differ in their functional effects ane ativided into the rheologically active, reactiamd with hydration-hardening, depending
on the origin of stone flour and industrial wasgipplements showing the properties of self-harde(iretallurgical slag and fly ash) are
especially valuable. Rheologically active high-eisgty fillers for concretes of new generation d@nproduced out of lithotripsy waste in
quarries, and a reactivillers are waste of ferrosilicon production, séidume. This allows not only to receive an econdomjgact due to
lower cement consumption but it also solves a wreportant environmental problem.

Keywor ds: fine fillers, stone powder, fly ash, strength fsglaling concrete.
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K Bormpocy Bbibopa paijuoHaJIbHOW MapKH
WHCTPYMEHTAJIbHOTO MaTepuaJjia

E.A. Kynpsimos?, .M. CMI/IpHOBb

IOro-3anagusenii rocyrapcTBeHHBIN yHEBEpCHTeT, yiI. 501et Oksops 94, Kypek, Poccust
kea-swsu@list.riPkea-swsu@list.ru
Crarbs nomydena 11.03.2014npunsra 17.05.2014

IIpeonacaemca mexnonocuveckas kiaccuguxayus oemainei u 0opabamvl8aeMvix NOGEPXHOCMell no cnocoby 06pasoeanus u no cnocooy
00pabomxu, umo obaadaem HOBUHOU 8 PAMKAX MUNU3AYUL NPOYECCO8 U32OMOBTIEHUS U OCCIMAHOBIEHU YMPAUeHHOU padomocnocodHocmu
Odemaneti cogpemennvix mawiun. Obvexmamu UCCIe008aHUA  ABTANMCA Hauboiee pACHPOCMPAHEHHble 6 MAUUHOCMPOEHUU U
Memannoobpabomke demanu — 6anvl, GMYJIKU, KOPHYCHble Oemaiu u opyeue, U320MOBNIeHHble U3 Cmajiell U 4y2yHa PAaIuyHbIX MAapoK.
Texnonoeuueckas uacmov cooepicum NoOPoOHvlE C8OeHUs O KOMUUECMBEHHbIX U KAYECMBEHHbIX XAPAKMEPUCTUKAX 00pabamvléaemvlx
nogepxHocmerl 0emanu, 8 uxX UUCIe. PA3MEPHAs Xapakmepucmukda; COCMOosHUe odpabamvleaemoll NoGepXHOCMU; CHeneHb MOYHOCMU,
1epoxXo8amocmy; OMKIOHEHUs OPMbL U PACNONONCEHUS; MAMEPUAl;, mepmuyeckas obpadomka. [Ipuseden npumep mexHONI02UYECKO20
Kaaccugpukamopa demanu «ocv». Ocgewer 60npoc NPUMEHEHUsL Ha NPAKMUKe MexXHOI02UYeCK020 KLACCUDUKAmMOopdA.

KuroueBble ¢JI0Ba: TEXHOJIOTHYCCKHIN KIIACCU(PUKATOP, NETATH MAalluH, 00padaTeiBaeMast IIOBEPXHOCTh, M3TOTOBIICHIE, BOCCTAHOBJICHHUE,
PpaboTocrocoOHOCTh, TEXHOIIOTHUECKHI TIpoliece, 00padoTKa pe3aHnueM.

Choosing rational brand of the tool material

E.A. Kudryasho®, .M. Smirnov

Southwestern State University, 94 50 let Oktyal8yaKursk, Russia
kea-swsu@list.riPkea-swsu@list.ru
Received 11.03.2014, accepted 17.05.2014

Technological classification of details and proassurfaces by the production manner and by thegssing technique has been
offered; it has novelty within the framework ofaygesign practice of the production and restoratwacesses of functional loss of parts
of modern machines. The research subjects are st commonly used in mechanical engineering andlmeirking industry parts such
as rolls, liners, nonrotational and other parts, deaof different types of steel and iron. Techn@algpart of the article has extensive
information about quantitative and qualitative fesds of the work surfaces of a part which includegynitude; state of the work surface;
accuracy rating; undulation; deviation of form amlisposition; work material; heat treatment. The pajilustrates the example of a
technological classifier of the part called «axI&@he authors consider the issue of the practical afshe technological classifier.

Keywords: technological classifier, machine parts, work stefaproduction, restoration, working ability, teclogical process,
cutting action
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Pe3ysibTaThl HATYPHBIX 3KCIIEPUMEHTAJIbHBIX UCCJIeJOBAHUA
T POJAUHAMUYECKUX Ka4YeCTB CIJIOTOYHbIX eJUHUI]
Y3 JIpeBEeCHUHbI C OTPAaHUYEHHBIM 3al1aCOM IJIaBYy4YeCTH

A.JO. Kyk

Bparckuii rocygapcTBennslit ynusepeureT, Makapenko 40, Bparck, Poccust
zhuk30@yandex.ru
Crarbs nomydena 19.03.2014npunsra 12.05.2014

Ilpeocmasnenvt pezynrvmamuvl mMamemamuyeckol 00pabomKy HAMYPHLIX IKCHEPUMEHMANLHBIX UCCIe008aHULl NO ONpedenenuIo
2UOPOOUHAMUYECKUX XAPAKMEPUCUK T1eCOMPAHCNOPIMHBIX eOUHUY — XIbICIOBLIX NYUKO8 U3 OPeBecuHbl ¢ O0SPAHUYEHHBIM 3anacom
naagywecmu (a8aputiHoil), OnumenvHoe 8pems Haxoousuelcs 6 akeamopuu bpamckozo u Yemo-Hnumckoeo éodoxpanunuwy. /s oyeHKu
BAUAHUA NEPEMEHHBIX PAKMOPO8 UCCIe008aNULl HA 8bIXOOHOU hapamemp npedycMampusandacy paspabomxka mamemamuyeckou mooenu,
obecneuusaroujell 803MOINCHOCML YNPAGIEHUS 8APbUPYeMbIMU napamempamu. B kauecmee 6bIXOOHOU GenuuuHbl Npu nposedeHuUlU
MHO20pakmopHo2o skcnepumenma (no B-niany émopoeo nopaoka) ovina npursma Y — conpomusenenue R, kH. IIpoananuzuposarvl
pe3yibmamsl  MamemMamuyeckoli. 06pabomKu HAMypHbIX IKCHEPUMEHMANbHLIX OAHHBIX U NOTYYeHHble 2paghuiecKue 3a8UCUMOCU.
Buvisgneno, umo naubonviiee gausHue Ha conpomusienue R oxkazvieaem Onuna nyuka, 6mopoil no 3HAYEHUI ABIAEmcs ocaoka nyukd,
mpemyetl o 3HAUEHUI0 — 8bICOMA NYUKA, Yemeepmotl — wupuna nyuxa. Ilonyuennvie pe3ynomamol NOCIYHCAM OCHOBOU Ol OANbHEUUIUX
uccnedosanull 8 061ACHU OCB0CHUS U MPAHCNOPIMUPOSKU OPeBeCUMbl, HAX0O0AUelCs 8 NPUOPENCHBIX AK8AMOPUAX 8000XPAHUIUWY, d
makoice pazopocannoli no bepezam.

KuoueBblie cioBa: TUIAaBYYECTh APCBCCUHBI, TUAPOAUHAMUYCCKUC XapPAKTCPUCTUKHU JICCOTPAHCIIOPTHBIX CIAWHUIL, CIIJIaB IPCBCCUHBI,
aBapHﬁHa)I JPEBECHUHA, TOIUIAKOBaA APCBCCUHA, XJIBICTOBBIC ITyYKH, AKBATOPUA BOAOXPAHWUIIUIII.

The results of field experimental study of hydrodynamic qualities of raft-
assembling units of wood with limited buoyancy

A.Yu. Zhuk

Bratsk State University, 40 Makarenko str., BraRlissia
zhuk30@yandex.ru
Received 19.03.2014, accepted 12.05.2014

Results of mathematical processing of field expemtad study on determining hydrodynamic qualitiesaft-assembling units such as
bunches of long-tailed timber made of the wood wilimited buoyancy (flotsam) and being in the wateea of Bratsk and Ust-llimsk
reservoirs for a long time have been presentediénarticle. To assess an influence of variabledescof research on output parameter,
development of mathematical model providing polsitif management of varied parameters has beewiged. As an output variable
when carrying out multiple-factor experiment (aadiog to B-plan of the second order), it has beeteated that Yis the resistance of R,
kH. Results of mathematical processing of fielceexpental data have been analyzed and graphic dégeres have been received. It has
been revealed that length of bunch has the greatgsact on resistance R, bunch draft has the sesahae, bunch height has the third
value, and bunch width has the fourth one. Theltesaceived will form a basis for further researiththe field of development and
transportation of the wood which is in coastal waieeas of reservoirs or scattered on coasts.

Keywords: wood buoyancy, hydrodynamic qualities of woodtsinivood raft, flotsam, sunken wood, bunches ofitailed timber,
water area of reservoirs.
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O60CcHOBaHUE MPUMEHEHUS] YHUBEPCAJTIbHbIX JIECO3aTrOTOBUTEJbHBIX
MawuH Ha npeanpusatusax JIIIK UpkyTckou obsactu

AH. Cyxux? JI.A. Copokur®, H.II. TlnorHuKoB
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Ilpumenenue npeonazaemvix 1eco3a20MOBUMENbHLIX MAWUH NO360AUM  ODecnedums YCmouuugoCms U HeUCMouUmenbHOCMy
necozacomogok. Ilepeuucnennvie MoOenu YHUBEPCANbHbL U NPEOHA3HAYEeHbl OISl 8AIKU U MPENeBKU 1ecd, UCNONb308aHUe HA HUX CMEHHO20
HagecHoeo 060pPY008aHs NO3GONUN GbINOJHAMb 8eCb 00beM 1ecOCedHbIX pabom ¢ mpebyemol dghexmusHocmuio, 0acm 803MOACHOCb
COBEPUICHCMBOBAHUA. MEXHON02UHeCK020 npoyecca cogpementozo JIIIK. Hcnonvzosanue yHUBEpCanbHbIX MAUUH C PA3TUYHBIM HAGECHBIM
obopydosanuem 6Mecmo CUCMmeM MAawuH, NPUMEHAEMbIX HA J1ecO3a20MOBKAX, pewum npobiemy Heco8Mecmumocmu no
npou3800UMeNbHOCIU NPU pabome MAWUH 8 1ecO3a20MOBUMENbHbIX KOMNIAEKCAX, COKPAMum CmoumMocns OCHOBHbIX hOHO08 U 3ampambl
Ha ux mexuuueckoe obocaycusanue. Ilosmomy npeonazaemas asmopom UHMEHCUBHAS N€COIKCHLYAMAYUsl C yUemom KOMHIEKCHO20
UHHOBAYUOHHORO NOOX00d, HA 6a3e YHUBEPCANbHLIX MAWUH, NO3GONUM YAVHUUMb pPaOOmMy 1ec03ac0MOoBUMENbHbIX Npeonpusmuil u
JeCONPOMbIUUTIEHHO20 KoMNnaeKcd. Moodenu yHUBepcanbHblX 1eco3a20mosUmenbHblX MAwuH NO360JAM HA COBPEMEHHOM YPOSHe peulums
nacywneie npoonemut JIIK. Ilpumenenue npeonazaemvix Memooux H03601UM Nposecmu ONMUMU3AYUIo Napamempos u pexicumos pabomul
1ec03a20moGUMeNbHbIX MAWUH, 8blOpamy MeHee 3ampamuylo mexHoi02Ulo ¢ yenvlo ux oanvHeliwezo eneopenus 6 JIIIK Upkymckou
obnacmu.

KuoueBble cjioBa: YHUBCPCAJIBHBIC JICCO3ArOTOBUTECIIBHBIC MAIIMHBI, JICCOMPOMBIIIIICHHOC MPOU3BOACTBO, ONTHUMHU3AlNA, MOICIIb,
MCTOOHKA, yCTOﬁ‘IHBOCTL 1 HCUCTOILIUTCIBHOCTD JICCO3aroTOBOK.

Justification of the use of general-purpose timber machines on timber
industry complexes of Irkutsk Region

A.N. Sukhiif, D.A. Sorokir?, N.P. Plotniko®

Bratsk State University, 40 Makarenko, Bratsk, Raiss
acyxux2005@maiI.rubdekan_feiu@brstu.rLﬁn-pIotnikov@maiI.ru
Received 24.3.2014ccepted 19.05.2014

The use of the timber machines will help to prowtbility and sustainability of timber logging. @ models mentioned are universal
and aimed at timber felling and timber skiddingeTise of the replaceable hinged equipment wilialio carry out all volume of cutting
area work with great efficiency and will improvesttechnological process of modern timber industsnglex. The use general-purpose
machines with various hinged equipment insteadha$e applying on timber cuttings will solve a peshlof productivity incompatibility
during the work of timber machines on timber industomplexes. Also, it will reduce the cost ofdiaapital and expenses for their
maintenance service. Thus, intensive forest exloit, based on the complex innovative approacth wie use of general-purpose
machines will allow to improve work of timber loggiand timber industry complex. The models of garmirpose timber machines
allow to solve essential problems of timber indpustomplex. The use of these technologies will b&lparry out optimization of
parameters and work modes of timber logging macharel to choose cheaper technology to implement tretimber industry complex
Irkutsk Region.

K eywor ds: general-purpose timber logging machines, timbedpcton,optimization, model, technique, stability and simsthility of
timber logging.
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MaTteMaTu4yeckoe Moe/IMPOBaHWEe OCHOBHBIX [TapaMeTPOB
a3pOCTAaTHO-KAaHATHOM CUCTEMBI JJ/is1 TpeJsieBKU ApeBecuHbl AKC-5

A.B. Aby30B

TuxookeaHCKHIT TOCYIapCTBEHHBIN yHUBEpCHUTET, Tuxookeanckas 136, Xabaposck, Poccust
AC-systems@mail.ru
Crarbs nomydena 15.03.2014npumsra 19.05.2014

Paccmompena 3adaua mamemamuueckoeo MoOeIUpOBAHUs OCHOBHLIX MEXHONO2UUECKUX NoKazamenell a’3pocmamio-KaHamHoul
cucmemvr AKC-5. Ocnosnvie napamempul, oxasvigaroujue npsamoe iusHue Ha cedbecmoumocms pabom aspocmammo-KaHamHslx cucmem,
OvLIU onpedenenbl, UCXO0s U3 NPOBEOeHUs npaKkmuieckux ucciedosanui aspocmammuoui cucmemovt MTA-500. Onmumusayus napamempos
YCMAHOBKU NPOBEOEHA C YHemom MHO20PAKMOPHO20 ananu3a ucciedyemvlx nokasamenei. /{na ananusa eviopanst 0genadyams naubonee
BIUAWUX PaKmMOopos. B xo0e ucciedo8anuil YCmaHo8ieHo, Ymo peticosas HAZpy3Ka U COOMBEMCMBEHHO NPOU3BOOUMENbHOCHb pabom
Mo2ym MeHAMbCA Ha Npomsadcenuu cmenvl u odadce paboyeeo yuxia. Ocoboe enuanue na npoyecc mpaHcnopmuposKu OKA3bIEAIOM
memnepamypa u gvicoma a’zpocmama Hao yposuem mops. Ilonyuenvl ypasnenus peepeccuu Ons maxkux napamempos, Kax pelcosas
Hazpy3Ka, MOWHOCMb YCMAHOBKU, NPOU3BOOUMENbHOCHb U cebecmoumocms pabom. Memoouka nosgonsiem onpeoeisims OnMuUMAanbHble
noxkaamenu SKCAIYAmayuil CUCmemsvl NPU MUHUMAIbHOU cebecmoumocmu pabom.

KimroueBble cjI0Ba: a’poCTaTHO-KaHATHAs CHCTEMA, adpOCTAaTHAs TPEJCBKA, MOJCIMPOBAHUE MApaMETPOB, CTATHCTHKA, peiicoBas
Harpyska, rpy30mnoabeMHOCTb.

Mathematical modelling of the key parameters of aerial skidding
system AKS-5

A.V. Abuzov

Pacific National University, 136 Tihookeanskaya Bhabarovsk, Russia
AC-systems@mail.ru
Received 15.03.2014, accepted 19.05.2014

The task of mathematical modelling of the key teldgical parameters of aerial skidding system AKBaS been considered. Key
parameters, having direct influence on the cosproiduction of work of aerial skidding systems, haeen determined by carrying out
practical research of aerial skidding system MTA50ptimization of unit parameters has been don&kiyng multi-factor analysis into
account. The analysis has shown that truck load @neductivity of work can vary through the shift@ren a working cycle. Temperature
and altitude of an aerostat have a special inflleeno transportation process. The equations of regfer such parameters as truck load,
unit capacity, unit productivity and the cost ofoduction of work have been received. The technalleavs determining optimum
parameters of system operation at the minimal obptoduction of work.

Keywor ds: aerial skidding system, aerial skidding, modell@igparameters, statistics, truck load, load-cagygapacity.
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[locTaHOBKa U pellleHWe 33a[a4y ONTUMHU3ALUU PACKPOS MHUJIOBOYHUKA
KpYIHbIX pa3MePOB C BbINMUJIMBAHHUEM TPeEX OPYChEB OMHAKOBOU
TOJILUHBI K YEThIPEX NMap OOKOBBIX IOCOK

A.W. Aramnos

BsTckuii rocymapcTBenHsIi yHEBepcHTeT, MockoBckast 35, Kupos, Poccust
kaf_mtd@vyatsu.ru
Crares nocrymmna 28.02.2014npumsta 13.05.2014

Onmumanvhiele pazmepbl Opycbed U O00COK ONPedensanuch nocie nepeoco npoxooda Opyco8o-pa3eanbHo20 Ccnocoba pacKkpos
nunogounuxa. B xauecmse xpumepus onmumanbHocmu 8b10pan 8bix00 NUIONPOOYKYUU, NOTYUAeMblll N0 OaHHOU cxeme packpos. Llenesas
@yuryus npedcmasiena 8 uode cymmbvl nioujadeli nonepeuHbIx cedenull opycves u docok. Mamemamuueckas mooens yenesou QyHKyuu
ycmanasnusaem 83aumocesnzb pazmepos opycves u oocox. C ysenuuenuem pazmepos 6pycves ux obdvemvl 803pacmaronm, d pasmepvl u
06veMbl 60K0BLIX 00COK NpU IMOM yMeHbularomes, u Haobopom. Oueduono, umeemcs makoe COOMHOULEHUe pasmepos Opycbesd U 00CoKk,
npu KOmopom yenesas (QYHKyus HpuHuMaem MakcumaibHoe 3HaueHue. YpasHeHus C6A3U Npeocmasisaiom 63auMocesisb Ouamempa
NUI0BOUNHUKA C pazmepamu 6pycoes u 00cok. /s peuienus Mamemamuieckol Mooenu UCNOIb308aNcsa Memoo MHodicumenel Jlazpanoica.
Pacuemnvie ghopmynet 0ns onpedenenusi ONMUMATLHBIX PA3MEPO8 OPYCbes U O0COK ObLIU NOTYUEHbl NymeM peuleHs CUCmemMbl YPagHeHUll
YACMHBIX NPOU3BOOHBIX om ynkyuu Jlazpansica coemecmno c ypasnenusamu ceazu. Mcnonwb3ys uuciennviii Memoo, Obliu onpeoenensl
onmumanvHble pazmepsvl 6pYCcbes U 00COK, Npu KOMOPLIX yenesdas PYHKyus npuHumaem makcumanvHoe 3uavenue. Pacuemuvl noxasanu,
umo ONMUMANbHAA OMHOCUMENbHASL MOAWUHA Opyca O OaHHOU cxembl packpos nunosoynuxa pasia 0,139 om ouamempa opesna 6
8epUUHHOM mopye, a cymma monyun mpex opycvee cocmagisiem 0,417om smozo ouamempa.

Ki1ioueBble c/10Ba: THIIOBOYHMK, CIOCOO PAcKposi, KPUTEpHWii, meneBas (DYHKIUS, YPaBHCHHS CBSI3M, MaTeMaTHUeCKash MOJEINb,
¢bynaxmus Jlarpamka, YUCICHHBII METOA, ONTUMANIBHBIE pa3Mepsl, OPYC U JOCKH.

Formulation and solution of the problem of optimization of cutting
large-sized lumber logs with cutting out three square logs of the same
thickness and four pairs of side boards

A.l. Agapov

Vyatka State University, 35 Moscow St., Kirov, Riass
kaf_mtd@vyatsu.ru
Received 28.02.2014, accepted 13.05.2014

Optimal size of the square logs and boards wererdghed after the first pass of lumber logs sawthwireaking up method. The
output of the sawn timber produced under this ngtécheme has been chosen as the optimality onitefihe objective function has been
presented as the sum of the squares of transeabiosguare logs and boards. Mathematical modehefdbjective function establishes a
relationship between the sizes of square logs a&tds. The more the square log size, the more tlatirmes are and the less the side
boards size is, and vice versa. Obviously, theeeratio of the sizes of the square logs and boardghich the objective function takes the
maximum value. Coupling equations present the iglahip between diameter of lumber logs and siZesjoare logs and boards. To
solve the mathematical model the method of Lagramgiéipliers has been used. Calculation formulasdetermining the optimal size of
square logs and boards have been obtained by gpthi@ system of equations of the partial derivatioEthe Lagrange function together
with coupling equations. Using a numerical methogtimal sizes of square logs and boards, in whioh objective function takes
maximum value, have been determined. Calculatians Bhown that the optimum thickness of the sdogréor this scheme of cutting is

0.139 from the diameter of a log at the apex end, tae sum of the thicknesses of three squareddyyd17 of this diameter.

Keywords: lumber logs, cutting method , criterion , objeetifunction, coupling equation , mathematical motegrange function,
numerical method, optimal size, square logs anddsoa
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Moay/ibHO-PEUTHUHIOBAsA TEXHOJIOTUSA
00y4eHMs MaTeMaTHKe B TEXHUUYECKOM By3e€
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Crarps noctymna 17.02.2014npumsta 20.04.2014

CpasnumenvHo HOBbIM HaAnpasieHuem 6 nedazocuxKe AGIAEmMcs co30anue Nneodazo2uteckux mexHono2ull, HAYeleHHbIX Ha
uHougUOYanuzayuio 00yueHus u noayuenue moounvnoeo suanus. OOHOU U3 MAKUX MEXHON02U, COYemanwux 6 cede diemMeHmbl
KAaccuieckoeo nooxooda u Hogvle (hopmvl 00yueHUs U KOHMPOIs, AGIAeMCs MOOYIbHO-PEeUMUHe08ds MexHoio2us obyuenus. B cmamoe
npeocmasnenvl CYWHOCMb U NPUHYUNLL MOOYIbHO20 00yUeHUs, CYyMb DPeUmuH2080l CUCEMbl OYEHUBAHUS, OnpedeieHbl IMansl
paspabomku U npuMeHeHus MOOYIbHO-PEUMUHe080t  MEeXHON02UU, NPOAHANUSUPOBAHbI  OCHOBHbIE KOMNOHEHMbL  CIPYKNIYpbl
desimenbHoCMU  npenooagamens, NPeocmasier Onblm 6HEOPeHUs MOOYIbHO-PEUMUH20680t MexXHONo2UU 00yUeHus mamemamuxe
CmyO0eHmos mexuuueckoeo 8ysda. Aemopamu cmamvu onpeoeieHvl OCHOGHbIE dMANnbl OesIMEeNbHOCIU Npenooagameins no co30anulo u
NpUMEHEeHUI0  MOOYIbHO-DEeUmUH2080l  MEeXHONo2UU 0OyYenus Mmamemamuxe, Oas Kajxicoo2o smanda pazpabomanvl CmMpyKmypHvle
KOMNOHENmMbl; NpeocmasieHbl KOHMPOIbHO-USMEPUMETbHbIe MAMepualbl MoOYIbHO-DeUmUH2080t MEeXHON02UU 00YYeHUs U cucmemd
OYEHUBAHUS PE3VIbINANOE YHeOHOU OesTMENTbHOCIU 00y YAOWUXCS; 8bIPAOOMAHbL KPUMEPUU U YPOBHU OYEHUBAHUS PE3VIbINAMOS YUeOHOl
desmenbHOCMU € Y4emom UHOUBUOYATbHBIX NO3HABAMENbHBIX NOMpPeOHOCHel U 803MOICHOCMEN 00YHAIOWUXCA N0 KAICOOMY MOOYIio. B
cmamve makdice U3N0JICEH ONbIM  UCNONL308AHUA  MOOYIbHO-PEUMUH2080l  MeXHOA02UY  00yUeHus npenodagamenamu Kageopol
mamemamuku HMpkymckozo eocyoapcmeenno2o yHugepcumema nymei coooujeHuss u npuseoeH CpagHumenbHulll aHaiu3 pe3yibmamos
YuebHOU O0esmenlbHOCMU KOHMPONbHOU U IKCHEPUMEHMANbHOU 2pYnn. B 3axmouenue npedcmasienvl pe3yiomamel dKCHepUMeHma u
6b1600bl.

KioueBble cjioBa: memarormyeckasl TEXHOJOTHS, MOMYNb, MOAYIBHOE OOydeHHE, MaTeMaTHWKa, PEHTHHT, PEHTHHIOBas CHCTeMa
KOHTPOJISL.

Module-rating technology for teaching mathematics in technical
institution

|.P. Medvedeva? S.V. Mindeeva®, R.S. Bekirova®©

Yrkutsk State Transport University, 15 ChernishenSk, Irkutsk, Russia
’Bratsk State University, 40 Makarenko St., BraBkssia
aipm_2010@rambler.r,l:llpasha15032007@yandex.?bekirovars@mail.ru
Received 17.02.2014, accepted 20.04.2014

A relatively new area in pedagogy is to create dgg®mgical technique aimed at individualization @di¢hing and obtaining mobile
knowledge. One of such technologies, combiningeziesrof classical approach and new forms of leagr@nd control, is the module-
rating teaching technology. The article presentsélsence and principles of module education,gbenee of the rating assessment
system, stages of the development and applicatiorodule-rating technology. Main components ofdinecture of teacher’s activity
have been analyzed in the article. The experieh@@mementing the module-rating technology intalsints’ teaching in technical
institution has also been described. The authotbefarticle have identified the main stages oftdaeher’s activity to develop and apply
the module-rating technology for teaching mathegsatstructural components have been developedaft stage; testing materials of
module-rating teaching technology and the systemagsessing students’ academic results have beesepted; criteria and levels of
assessing students’ academic results based omdgdual cognitive needs and students’ abilitiesdnbeen developed for each module
.The article also describes the experience of usiodule-rating teaching technology by the teacloéthe Department of Mathematics of
Irkutsk State Transport University and the compiaeagnalysis of students’ academic results in aarand experimental groups has also
been shown in the article. The results of the drpant have been presented at the end of the article

K eywor ds: pedagogical technology, module, module educatimthematics, rating, rating control system.



V]IK 674.05
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Dpgpexmusnocmo npouseoocmsa nuromamepuanos (nlw) oyenusaemcs noxazamenamu 3Q@OEeKMUBHOCMU — UCHOIBI0BAHUE CbIPbSL,
nocopmmubvlii U 00bEMHbI GbIXOO0 NUTOMAMEPUANos U cpeonull Kodpguyuenm copmuocmu. Ilocnednuil noxazamens oKazvléaem
cywecmeentoe GausAHUe HA 00beM peanuzayui NPOOYKYuu 6 OeHedcHOM evipadcenuu. Kpome moco, cywecmeennoe enusnue Ha
Gopmuposanue yenvl NUTOMAMEPUATOE OKAZLIBAIOM MPAHCNOPMHbIE paAcxoobl. Takum o6pazom, cHudlcenue mpaHcnOPMHLIX pacxooos u
nogvluieHue cpeonell yeHsvl peanuzayuu nPoOYKYUY NO380NUM 3HAYUMETLHO NOBLICUL IKOHOMUUECKYIO dPPeKmusnocms npou3so0cmed
nunomamepuanos. OOHum u3 nymei nogbluieHus Kodp@Puyuenma copmrHocmu nUIONPOOYKYUU A611emcsi OONOTHUMENbHAs 00pabOmMKA
nunomamepuanos nocie onepayuu cywku. Texnonozus KoHewHol 00pabOmMKU NULOMAMEPUANO8 C YeNbl0 NOGLIUEHUS UX COPMHOCHU
OCHOBAHA HA YOaneHuu copmoodpazyrowux oJeghexmos Oocku. s 3moz2o npoeooumcs npoOOIbHbIL UIU NONnEpeunbvlll, IUbo
KOMOUHUPOBAHHbIU pacKpoll 00cok. B oammoti pabome npugooamcs pe3yibmamovl UCCIe008aHUll 00OpaboOmMKU NUIOMAMEpUanNos Ha
KauecmeeHnHvle NoOKazamenu 20moeou npooykyuu. Jlia  evinonHenus onepayuu  00pabomKu - NUTOMAMEPUANos  papadomana
mexHonocuveckas cxema yvacmka packpos. OCHo8ol yuacmxa A6NAI0MCs NPUPe3HoU CMAnoK U MOPYOBOUHAs ycmanoeka. B kauecmese
YCMAHOBKU OJi NONEPEUHO20 PACKPOs PEKOMEHOYemcs UCNONb308aMb CMAHKU C A8MOMAMUYECKUM PACNO3HABAHUEM Mecmd pe3d no
Mapxuposke, maxue yCmamo8Ku NO360JA10M 00ecneuums GblCOKYI0 NPOU3B0OUMENbHOCMb € MUHUMATbHLIMU mpyodo3ampamamu. B
Kavecmee CMauka O NPOOONbHO20 PACKPOS HE0OXOOUMO UCNONb308AMb CMAHOK C NAABAIOWUMU NUNAMU, OCHAUJEHHBIN YNOPHOU
JUHENKOT.

KiioueBble ciioBa: nopaboTka, mmioMarepuaibl, KodGGUIUEHT cOPTHOCTH, 3()(HEKTUBHOCTS IPOM3BOACTBA, CXEMA PACKPOSL.

Increasing the efficiency of saw timber production at the expense of its
modification

S.H. Simonyah S.N. Troshkify A.V. Mazanik, N.P. Plotniko¥

! Bratsk State University, 40 Makarenko St., BraRlkssia
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Received 27.02.2014¢cepted 13.04.2014

Efficiency of saw timber production is estimatedeHficiency indicators such as raw materials usadgd and volume timber output,
an average grade coefficient. An average gradefwiefit has a great influence on the volume of izeion of production. Besides,
transportation costs also have a great impact oicipg of saw timber. Thus, decreasing transportatbmsts and increasing an average
price of realization of production will allow to énease considerably economic efficiency of sawdmmroduction. One of the ways of
increasing saw timber grade coefficient is to mpdifiditionally saw timber after drying. The techomgy of final modification of saw
timber to increase its grade is based on removiefgcts of a board by resawing, cross cutting upsanbined cutting. Research results
of saw timber modification on quality indicatorsfofished goods have been given in this articlee Téthnological scheme of a cutting
site has been developed to perform saw timber imatidn. Working machines with machine recognitifrcutting site by its marking are
recommended for cross cutting up because they gedvigh productivity with minimum labour input. fesaw the saw timber it is better
to use working machines with floating saws andwans#i length stop.

Keywords: modification, saw timber, grade coefficient, protioic efficiency, cutting scheme.
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B cmamve npugoosamcs pe3ynbmamovl SKCHEPUMEHMATbHBIX UCCIC008AHULL B3AUMHO20 GIUAHUA OMPUYAMENbHOU MeMnepamypsl u
enadcHocmu Ha yO0enbHylo pabomy npu NuieHuu Opesecunbl COCHbL OCMPOU NUTLHOU Yenvlo. IDKCNepuMeHmsl GbINOTHANUCL HA
CReyuanu3upo8aHHoM  cmeHoe  CPAGHUMENbHO20 — UCNLIMAHUA — NUIbHLIX — yenell 6  Jabopamopuu — Kageopvl — mexHoaio2uu
necozazomogumenvuix npouszsoocms CIIOITITY . J{na onbimos ucnonvsosanst 06pasysl opesecutvt cochvl pazmepom 150k15Kk3000mm ¢
enacrocmoio 6 Juanazone om 20 0o 180 %, npu memnepamype om 0 do —30 °C. Ilpusodsmes pesyrbmamor cmamucmuueckor
06pabomxu ONBIMHBLIX OAHHBIX: MOOENb OISl Onpedeetiis NONPABOUHO20 KOIPDuyueHma 0as yuema 63aumMHo20 GIUAHUL OMPUYAENbHOU
memnepamypbl U 81AACHOCMU NPU onpeodenenul yoeibHoll padomyl, NoKkazamenu apuamusHOCmiy Kod3p@uyuenmoa noiyueHHou Mooeu.
AOdexeamHocne noIyHeHHOU MOOeNU SKCHEPUMEHMATLHBIM OAHHLIM NOOMBEPICOEHA ¢ UCNONb3068aHuem Kpumepus Quwepa (Fp = 1,24).
o pesyrbmamam uccied08aHuil YCMAHOBNIEH O008EPUMEITIbHbIL UHMEPBAN USMEHEHUs NonpasouHo2o kod(guyuenma (£ 3 %).
Pesynvmamul uccnedosanuii nokazanu, 4mo npexeopediceHue 83aUMHbIM GIUAHUEM OMPUYATNENbHOU MeMNepamypel U GAAACHOCIU NPU
pacueme yOenbHoU pabomvl pe3anus NPU NUIEHUU OPeBeCUHbl COCHbL NPUEOOUM K Noyuenuto 3anudicenivlx (0o 74 %)znauenuii yoenvhoil
pabomul. B 3axmouenue oceewaemcs nepcnekmuga OanbHewux UCCIe008aHUll IHEPeOeMKOCMU Npoyecca NONepeuHo20 NueHus
Opegecumbi.

Ki1i0ueBble cj10Ba: MOMEpEeTHOE MICHHE, SJHEPrOEMKOCT, BIAXKHOCTh, OTPHIATeIbHAS TEMIIEPATypa, yAeIbHas paboTa pe3aHusl.

Joint influence of a temperature and humidity of a pine tree wood
on energy-output ratio of a cross-cutting process
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The article presents results of experimental ssidfenutual influence of negative temperature amaikity on the specific work when
sawing pine with a sharp saw chain. The experimergie carried out on a dedicated stand “Comparatigsts of chain saw" in the
laboratory of Logging Technology SPbFTU named a®tet Kirov. For the experiment, samples of pine wbsax150x3000 mm size with
a moisture range from 20 to 180 % at a temperateaveen 0 - 36C were used. Given are results of statistical pssireg of the
experimental data: a model for determining the eotion coefficient to account for the mutual influae of negative temperature and
humidity when determining the specific work, indicd the variation coefficients of the given modéie adequacy of the model to
experimental data obtained was confirmed using &iistexact test (&= 1,24). According to the research, set confideinterval changes
for the correction coefficient (£ 3 %). The resufisowed that the neglect of the mutual influenceegfative temperature and humidity
when calculating the specific work of sawing pifeds underestimated (up to 74%) values of theifipaeork. The conclusion highlights
the prospect of further research of energy consiongif the process timber cross-sawing.

K eywor ds: cross-sawing, energy consumption, humidity, nega&mperature, cross-sawing specific work.
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Dopmuposanie snepeocoepe2aroyux KOMIIEKCO8 MAUUH U MEXAHUIMOG A6IsLemCcs 0OOHOU U3 NPUOPUMEMHBIX 3A0aY 8
COBPEMEHHBIX YCLOBUAX YCMOUYUBO20 PA3BUMUS 1€CO3A20MOBUMETbHO20 NPou3goocmea. B oannoti cmamve npedcmasnenut
pe3yabmampl CUCIEMHO-CUHEP2eMULECKO20 UCCIe008aH U NPOU3BO0CTNEA XbICINOB HA 1eCOCeKe KOMNIeKCaMUu MAulut U
Mexanuzmos, Haubonee 60cmpedosannbix 6 aecholl ompaciu. I1posedennuvle UCCIe008anUs NOKA3ANU, YMO YOelbHble
mexHon02u4ecKe CKOpoCmu MexaHu3upoOBaAHHbIX MAUWUHHBIX KOMIIEKCO8 8bluie, YeM ) MAWUHHBIX, NODMOMY COYemaHue
MEXAHU3UPOBAHHBIX ONEPAYULL C MAUUHHLIMU CROCOOCMBYem PeuleHUIo 3a0aiu hopMuposanus IHep2ocoepearuux
MexHOI02ULl NPOU3800CMBA XbICINOB HA 1ecoceKe.

KuroueBble cjioBa: MOIIHOCTB, MMTPOU3BOAUTCIBHOCTD, TEXHOJIOT'UA, CKOPOCTh, BPEMHI.

Systemic approach to effectiveness analysis of long-tailed timber
production with teams of machines and mechanisms in the cutting
area

S.M. BazaroV?, V.A. Ivanov’®, A.N. SolovieV®, M.V. Stepanishevd

!St. Petersburg State Forestry Engineering Univewsitler name of 1. Kirov, 5 Institutsky lane, St. Petersburg, Russia
’Bratsk State University, 40, Makarenko St., BraRlssia
as.bazarow@yandex.rEi,\/anowaSS@mail.r,tfespb.soloviev@maiI.r,lj’ivanovamv1977@mail.ru

Received 13.02.2014¢cepted 16.04.2014

Formation of complexes of energy-saving machinag/rmechanisms is one of the priorities in the cdamé sustainable
development of modern timber production. Thusptoydze technological process, the main criteriérsynergetic connectivity
of systems is effective specific technological ¢pééong-tailed timber production. This articlegsents the results of a
systemic-and-synergetic study of long-tailed timfreduction, with machines and mechanisms mosttgeafter in timber
industry, on felling area. Studies have shown thatspecific technological speeds of mechanizedhimacomplexes are higher
than of the machine ones, so the combination oharézed operations with machine ones aids to sble¢ask of formation of
energy-saving technologies for long-tailed timbesduction on felling area.

Keywor ds: power, performance, technology, velocity, time.
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OCco6EHHOCTH BJIHSHUS HEKOTOPBIX PU3UUYECKUX CBOUCTB MOYBbI
Ha pOpMHUPOBaHUE eCTECTBEHHOTO BO30OHOBJIEHHUS Jieca
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B cmamve npeocmagnenvt pe3ynomamol uzyueHus niOMHOCMU U NOPUCMOCTU NOYE HA GbIPYOKAX U NOO NON020M Jleca 6 Haubonee
pacnpocmpanennvix munax neca Hpxymcxoii obnacmu. B cmamve npocnesicusaemcs 3a8ucumocms mMedcoy munamu ieca, niomHoCmvio u
NOPOOHOCMBIO NOUEbL U NOAGIAIOWUMC NOOPOCHOM. H3menenus 6 cmpykmype nousbl npoucxooum noo uusHuem pyooK HACaNcoeHull ¢
UCNONB30BAHUEM MAICENOU 1eCO3A20MOBUMENbHON MeXHUKU. Bulaeneno, umo nechvle Hacajxcoenus ¢ npeobiadanuem memMHOXEOUHbBIX
nOpPoO U IuCMEenHUYbl POPMUPYIOMCA Ha Goiee niomHbIX no ciodcenuio nousax (niommocms nouswi 1,13-1,632/cm?), cocnoswie
Opesocmou — na 6onee nezkux nougax (nomuocmoio 1,4 2lem® u evuue). Ipu dopmuposaiu dpeeocmos 4acmo naodaucs RPoyecco.
JIeCHbIX cyKyeccull, gedyujue K cmeHe XGOUHbIX NOpoO HA NUCMEEHHble, NPU IMOM NPOUCXO0AM YHIOMHeHUe U 3a001a4UBaHUe NOYGbL.
Ommeuaemcs 6o30eticmgue 1eCHbIX NOACAPO8 HA u3utecKue ceoucmea nousvl u opmuposanue noopocma aucmeernuysl. OOHaxo
OaHHble pe3yibmamsl mpebyiom npogedeHls OONONHUMENbHbIX ucciedosanull. B yenom ykazammnvie 6 cmamove Qusuueckue colicmed
nouY8bl CHOCOOCMEYIOM HOPMUPOBANUIO CPEOHENPOU3E00UMENbHBIX Opesocmoes 3 kiacca bonumema.

KuoueBble cjioBa: HCCIICIOBaHUE, (I)I/I3I/I'{CCKI/IC CBOICTBa II04YBBI, €CTCCTBCHHOC BO306HOBJICHI/IC, TUIOTHOCTBH II0YBBI, IMOPHUCTOCTH
II0YBHI.

Influence of some soil physical properties on natural regeneration
formation

V.A. Savchenkovi E.M. Runova

Bratsk State University, 40 Makarenko St., BraRkssia
aBsw1965@rambler.rlirunova@rambler.ru
Received 10.02.2014¢cepted 18.04.2014

Results of studying density and porosity of sailscottings down and under forest canopy in the modespread forest types in
Irkutsk region have been presented in the artidklependence between forest types, its density ahidreed and the appearing subgrowth
has been shown in the article. Changes in soilcstme are caused by the influence of the cuttingsrdof the forest stands using heavy
logging machinery. It has been revealed that fosésnds with dark-coniferous and larch breeds arened on denser soils (soil density is
1,13-1,63 g/cm2), pine forest stands are formee@asier soils (soil density is 1,4 and higher thag/em2). When forming forest stands,
there were processes of the forest successionsucting to change of coniferous breeds on decidumesds, thus the processes of
consolidation and soil bogging can be often obsgrimpact of forest fires on soil physical propestiand larch subgrowth formation has
been noted. However, these results demand additiesaarch to be carried out. As a whole, soil ptgisproperties, specified in the
article, promote the formation of average-produetfurest stands of8class according to the forest appraisal index.

K eywor ds: research, soil physical properties, natural rehesed density, soil porosity.
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Paspabomxa memooos KOMNIEKCHOU OYeHKU HSKONO2UYECKOU eMKOCMU Meppumopuil ¢ yeivbio NPOSHO3UPOBAHUS UBMEHEHUs ee
COCMOAHUA NOO AHMPONO2EHHBIM 8030eliCEUeM U onpedeneHue ¢ IKON020-IKOHOMUUECKUX NOZUYULL De30NACHbIX YPOBHEll MEeXHO2EHHbIX
Hazpy3ok — npobrema, UMEIOWAas GbIPANCEHHYIO COYUANbHO-DKOHOMUYECKYIO HAnpasieHHocmbv. B cmamve npoananusuposan
uncmpymenmapuii 015 UCCAe008AHUS NPOYECCO8 JICUSHEOESIMENbHOCIU U D8OTIOYUOHUPOBAHUA OMKPLIMBIX CAMOOP2AHU3YVIOUWUXCS
cucmenm. Ilpeonazaemcs npumenenue memooo8 CUCMEMHO20 AHANU3A Ol OYeHKU COCMOAHUS NPUPOoOHoll cpedvl. Kiniouesvie nonsmus
KAACCUYeCcKo20 CUCMEMHO20 aHANU3Ad OPUCHMUPOBANbL HA U3YYeHUe CUCMmeM 6 CMAMUYecKOM COCMOSHUU, NpU HAONI0OeHUuu 3a
OUHAMUYECKOU CUCTNEMOTL YemKOCMb U ACHOCMb OCHOBHBIX CUCEMHbIX NoHAMuUL ucyezaiom. Omkpvimovie OUHAMUYECKUE CUCIEMbL MO2YM
XapaxkmepuzoeamvCsi MHOJMCECMBOM  UBMEHAIOWUXCS  NAPAMEmpos8, HOIMOMY HeoOX00UMO NOCMpoums Mooenb MAaKol CUCmembl,
Xapaxkmepusylowyio iaeHvle OMHOUeHUs, KOHCIMpYUpylowue cucmemy Kax yeioe u onpeoensaiouue ee cyms. Aemopamu 060crogviéaemcs
Memoo, 8 KOMOPOM 0I5l KAdHCOOU MOYKU NOGEPXHOCU 3eMAU MOJICHO NOCMPOUNb BEKMOPHOE MHO2OMEPHOEe NPOCPAHCINGO COCMOSHUIL,
onpeodenaioujee Cocmosnue Ccpeobl 6 paccMampusaemvlii Momenm epemenu. Pacuem npeonacaemcs npouzgooumv, UCNONL3YA
NpOCMpaHCMBeHHO-6PEMEHHYIO  MEeMOOUKY OnpeoeleHuss 2panuy anmpono2enno2o Gozoeticmeus. Jia npuHamus peuieHus O
O00NOHUMENbHOU HA2pY3Ke HA NPUpoOHYIo cpedy Credyem Nposecmu KOMNIEKCHbI pacyem 2K0I020-IKOHOMUUECKO20 pPUCKA NO
agmopckoll npocmpancmeenHo-epemennou memoouxe. I10006uvie pacuemel Heo6x00uMbl 0 A0EKEAMHOU OYEHKU HA2PY3KU HA CUCIeM)
U NPOCHO3UPOBAHUA COCMOAHUL CUCMEMbl NOCAe NPUNOICEHUs AHMPONO2eHHO20 6o30elicmsus. llpumenenue agmopckol MmMemoouxu
noseonsiem onpeoenums Nopoe  YCmouyugocmu  cucmemvl (MOUKY nepexood KOIUYECMBEHHbIX USMEHEHULl 6 KA4eCmBeHHble),
VUUMBIBAIOWULL €€ KOTUYECIBEHHbLE U KAYeCIBEHHbLE XAPAKMEPUCTNUKU.

KiioueBble cjioBa: SKOIOrMYecKas €MKOCTh TEPPUTOPHIl, CAMOOPTAHU3YIOMINECS CHCTEMBI, MOJACIUPOBAHHUE MPUPOIHON CpPEBI,
MIPOCTPAHCTBEHHO-BPEMEHHOH METO]I.

Space-time method for assessing the ecological territorial capacity

E.A. Musikhind, 1.1. Aizenbergd’, O.S. Mikhailov&

Irkutsk State Technical University, 83 Lermontoy, 8kutsk, Russia
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Received 14.02.2014, accepted 20.04.2014

The development of the methods for integrated ass=d of the ecological territorial capacity to giet changes in its state under
anthropogenic influence, and the identificationhagécological and economic positions of safe legélsnthropogenic loads are problems
of social and economic matters. The article anaytels for studying the processes of life and i@t of open self-organizing systems.
The use of the methods of systemic analysis tsssbe state of the environment has been propd&eg.concepts of the classical
systemic analysis focus on the study of systerassiatic state. By observing the dynamic systencldréy of the basic system concepts
disappears. Open dynamic systems can be charastieliy a variety of changing parameters, so it isessary to build a model of the
system, which can characterize the main relatigpsitonstructed the system as a whole and deterniisie$sence. The authors have
justified the method in which each point on thetleaurface can have vector multivariate state spamestructed. The space specifies the
state of the environment at a given moment of tlimeas been offered to make calculations usingcegame method to determine the
boundaries of human impact. To decide on the aalthifiload on the environment, additional calculatiof ecological and economic risk
should be made on the author's space-time methozh alculations are needed to adequately assesdotid on the system and to
predict the states of the system after the apptinabf human impact. The use of the author's metilmivs to determine the stability
threshold of the system (transition point of quatitie changes into qualitative changes), takintpiaccount its qualitative and
quantitative characteristics.

Keywor ds: ecological territorial capacity, self-organizingseems, environmental modeling, space-time method.
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C yenvio nosviuenuss kavecmsa 00pabOmMKU CesAHYe8 XGOUHLIX NOPOO JICUOKUMU NPEenapamami 6 JeCHbIX NUMOMHUKAX U
s pexmusHocmu HaneceHuss 6OOHLIX PACMBOPOB XUMUUECKUX NPEnapamos na NOBepXHOCIb pacmenus Obll pazpabomar pso ycmpoucms,
npuHyun pabomsvl KOMOPbIX OCHOBAH HA NPEOBAPUMENLHOM HAHECeHUU HA NOBEPXHOCMb 00pabamvleaemMoz2o cesaHya 6eujecms,
CROCOOCMBYIOWUX  YBETUUEHUIO MONEKYIAPHO20 NPUMAICEHUs. XUMUYECKO20 Npenapama K MNoGepXHOCmu pacmenus. B cmamoe
npeoCcmasiiensl pe3yibmamsl Meopemuyeckux UcCIe008aHUil NPOYecca HaAHECeHUs HCUOKUX NPENnapamos Ha 2emepoSeHHy0 NOBEPXHOCTb
ceanyes, 00pPA306aAHHYI0 CB0OOOHOU NOBEPXHOCMBIO PACMEHUs U YUACMKAMU HaHeceHnou 600vl. Takdce 6 cmamve oOnuUcavl
IKCNEPUMEHMANbHbIE UCCIe008AHUS, NPOBEOCHHble ABMOPOM, UElbl0 KOMOPbIX AGNANOCL ONpedeieHue Kpaegoco Yyid CMAdueaHusl
Cc60000HOU NOBEPXHOCMU X8OU Kedpa cUOUPCKO20. DKCnepumMeHmuvl NpoBOOUNUCH MemOOOM «iedcawjeli Kaniu», d Kpaesoll yeol
onpeoensics epagpuieckum Memooom no noayueHHoiM pomozpaghusam. Ionyuennvie dannvie npoXoOUNU CMamUCmMu4eckyio oopabomxy c
Yenvlo GbIAGIEHUA Xapakmepa pacnpedeneHus. B pesyibmame o6pabomku Obllo YCMAHOGIEHO, MO pacnpedeieHue Kpaesoco yeid
CMAuUBaHus c80000HOU NOBEPXHOCMU XGOU ONUCLIBACMCA HOPMANbHLIM 3AKOHOM, d CpedHee 3HaueHue BeludUHbl Kpaegoeo yoid
cocmaguio 69°.

KiioueBble ciioBa: cesmen, 00paboTka, CMaunBaHUE, THAPOQUIBHOCTE, KPAGBOK YTOM, XBOSI, KEAP CHOUPCKHUH.

Theoretical research and pilot studies of hydrophily
of cedar Siberian needles

P.V. Byrdin
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Received 10.03.2014, accepted 15.05.2014

In order to improve the quality of coniferous séegh processing with liquids in forest nurseriesddhe efficiency of applying the
aqueous solutions of chemicals on the plant surfs@me devices have been developed. Their work dedban pre-applying the
substances, promoting to increase molecular atioacof the chemicals to the plant surface, on tindase of the seedlings treated. The
results of theoretical research of the processmflging the liquids on the heterogeneous seedligéace, formed by both free plant
surface and water sites, have been presented iartide. The article also describes some pilote@sh conducted by the author in order
to define a regional corner of wetting of free swd of cedar Siberian needles. Experiments wereematth method of «a lying drop»,
and the regional corner was determined with grapimethod based on the photos given. The obtainea \Wate exposed statistical
processing to detect distribution nature. As a lestiprocessing it has been established that idigtion of a regional corner of wetting of
free surface of needles is described by normal téawd, average value of the size of regional coreeg9°.

Keywor ds: seedling, processing, wetting, hydrophily, reglaraaner, needles, cedar Siberian.
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Tlpusoosmcsa pe3ynomanmvl UCHbIMAHULL CEMAH € NIAHMAYUOHHBIX OPeBOCmoes, 3an0JiceHnbix 8 Mpkymckoul oonacmu. Beezo 3anosiceno
u ammecmosano 24 yuacmka niocoguix 0pegoCmoes, pAcnONONICEHHbIX 8 PA3IUYHBIX Yacmax oonacmu. Ha 6aze mamounozo mamepuana
IMUX NAKOCOBBIX 0ePesbes 3alodiceHa KloHosas necocemennas nianmayus (JICII) nepeoco nopadka, ¢ KOMOpOU NOIYYAom cemMeHd ¢
VAYUUWEHHBIMU  c8olicmeamu. [{ia nepeuynozo auaiua @gexmusHocmu NIoCo8ol cenekyuu 8 OanHou pabome ObLIO NPOGeOeHO
cpasHeHue ceMaH C YIYYUWEHHbIMU CEOUCMEAMU U OObIYHBIX CeMSAH OM 0epesbes Nepeoll Kamezopuu no makum HoKa3ameinsim, KaK
scxodcecms u dHepeus npopacmanus. bl ezamel nams npo6 no 100wmyx: 1) u 2) — cemena ¢ yiyuuenHbIMU C8OUCMBAMU YPOHCAS
2013z.; 3) —cemena depesves 1 kamezopuu ypooicas 2013e.; 4) —cemena oepesves 1 kameeopuu ypoorcas 2008e.; 5) —cemena depesves
1 xamezopuu ypooicas 2009e. Cpednss ecxodcecmov ceMsH NI0CO8bIX 0epesbes no 08ym npobam cocmasuaa 93,5 % omrnonenue medxicdy
pesynomamamu, 3 %, coomsemcmeyem I'OCT 13056.6-97),umo na 4,5 % xyoice, uem y cemsan Oepesves 1 xamecopuu. DHepeust
npopacmarus y naocogwvix 0epesves noumu Ha 10 Yomenviue, uem y cemsan depesves 1 kamezopuu (65,5 %u 75 % coomeemcmeenno).
Jlannvie ucciedosanus noOmaepicoaiom, 4mo cemend, NoyueHHble Om KI0HO8 NI0COBbIX 0epesbes, 00aadaiom Xyouumu noKkazamensimu
8CX0ICECMU U DHEP2SUU NPOPACMAHUS NO CPABHEHUIO C CeMeHAaMU, NoayyeHHbiMu om oepesves 1 xamezopuu ypooicas 2013 cooa. Ho
cmoum ommemums, 4mo 07 NOTyUeHUs Donee 00bEeKMUBHBIX PE3VIbINAMOE AHATU3A HeOOXO0OUMO U3YHUMb OONbULee KOTUYeCBO CeMH, d
makaice, N0 03MOACHOCHU, CO30ANMb OOUHAKOBbIE YC08UA Xparenus. Jluub npu cobniodenuu smux mpebosanutl ModNCHO 6yoem cyoums o
pasnuye 8 Kauecmeae noceHo20 Mamepuad, NOLYHaemMo20 om KIOH08 NII0COBLIX 0epesbes U O HOPMAlbHbIX Oepedbes 1 kamezopuu.

KumioueBble ¢JI0Ba: JIECOCEMEHHAS TUTaHTaus, IIITI0COBBIC ICPEBBA, BCXOKECTh CEMAH, DOHEPTUA ITPOPACTaAHU.

Some features of germinating power of Scots pine seeds from plus stands
of Irkutsk region
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The results of the tests of the seeds from thegaldorest stands of Irkutsk region have been pteskin the article. In total, 24 sites
of the plus forest stands located in various paftthe region were planted and certified. On thsis@af foundation material of these plus
trees the clonal forest seed plantation (CFSP) waented. The CFSP is of the first order and allowsget the seeds with better
properties. To analyze primarily the efficiencypddis selection, the comparison of seeds with tlopenties improved and usual seeds
from the first category trees has been carried @utsuch indicators as germinating power and gertiimgaenergy. 5 samples on 100
pieces each were taken: 1) and 2) — seeds witpribtygerties improved, the crop of 2013; 3) — seddhe first category trees, the crop of
2013; 4) — seeds of the first category trees, tiop of 2008; 5) — seeds of the first category tréles crop of 2009. Average germinating
power of the seeds of plus trees on two tests bas B3.5% (the deviation between results is 3% amesponds to all-Union State
Standard 13056.6-97). That is 4.5% worse than #sellts of the seeds of the first category treesm@ating energy for the plus trees is
nearly 10% less than for the seeds of the firsegaty trees (65.5 and 75%, respectively). On theisbaf the data obtained, it has
followed that the seeds received from the clonethefplus trees, possess the worst indicators ohigating power and germinating
energy in comparison with the seeds received fiwarfitst category trees of the crop of 2013. Howeiteshould be emphasized that to
receive more objective results of the analysis itécessary to study bigger quantity of the seadsaéso, whether it is possible, to create
identical storage conditions. Only when meetingréguirements, it will be possible to see the déifiee between the quality of the seed
material received from the clones of the plus tieed from the first category trees.

K eywor ds: forest seed plantation, plus trees, seed germmatmwer, seed germinating energy.
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B cmamve npedcmasnensvi pesyibmamvl 1aO00pAMOPHLIX ONLIMOE NO onpedereHulo Mooyis Oepopmayuu oOpasyos J1ecHo2o
noY80cPYHMA, NPOHUZAHHO20 OOKOBLIMU KOPHAMU COCHbI 00bIKHOGeHHOU. Obpazybl 05l UCCIe008AHUN NOAYHANU MEMOOOM Pedlcyujeco
Konvya uz monoaumos pasmepom 1x10x20 cm, g3amuvix ¢ neconokpuimelx yuacmxog Jlenunepaockoi obnacmu. Omoéupanu MOHOIUMbL C
paznuunoll enaxcnocmuio 8 ouanazone om 10 do 50 %. Buauane onpedensinu mooynv Oegopmayuu Kasixoo2co obpasya nousvl no
cmanoapmuou memoouxe I'OCT, 3amem 6ecogbim MemoooM onpedesnu 61adiCHOCIb 00pasya, u oanee — Maccy Cyxux Kopmeil 6 oopasye.
Ilocne, no cnpagounvimM OaHHLIM O Macce KOpHell Ha 2eKmape 1ecONOKPLIMOl NAoWaou, 8 3a8UCUMOCTU Om OOHUMemda HaAcaicOeHull
nposoounU OYeHKY MoOyis dedpopmayuu nectoco nousozpynma. Ilo pesynemamam ucciedosanuii onpeoenen 008epumenbHulll UHMePea
usMeHenus Mooyns deghopmayuu NOY8OSPYHMA C Y4emoM Oeticiausi KOpHegol cucmembvl U NPeoiodceHo ypasHerue OJis nPpUOIUNCEHHOU
OYeHKU MOOYIISL OehopMayuLl NOUBOSPYHMA 8 0OHOBO3PACIHBIX NOIHBIX HACANCOCHUSAX COCHbL pasuuHo2o 6onumema (6ospacm 1201em) 6
3ABUCUMOCIU O €20 BNAICHOCMU.

KitioueBble cj10Ba: KOpHEBas CHCTEMa, MOIYITb 1e(OPMALIIH, BIAKHOCTS.
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The article presents the results of laboratory ekpents to determine the modulus of deformatioseanfiples of forest soils penetrated
by lateral roots of Scots pine. The test samplas taken from monoliths and had sizes 10x10x20amst areas were Leningrad region.
The monoliths were of various humidity, rangingnfr@0 to 50 %. Initially, deformation modulus of keaoil sample has been determined
by the standard method of All-Union State Standdit=n moisture content has been determined grasically and then the mass of dry
roots in a sample has also been found. After thyathe reference data on the mass of roots pelaheci forest-covered area (depending
on the site quality stands), the modulus of fosedtdeformation has been evaluated. Accordinghéoresearch, changes of the confidence
interval of the modulus of forest soil deformatltawve also been determined by taking the influefickeoroot system into account. Also
an equation for an approximate estimate of the rhusdaf forest soil deformation in stands of pinediferent site class (120 years old)
depending on the humidity has been presented.

K eywor ds: root system, modulus of deformation, humidity.
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B cmamve npusodamca pe3ynbmamsl 1a60pAMoOpHLIX UCCIe008AHUL 3A8UCUMOCMU KOIDhuyuenma gurbmpayuu nechoi 0epHogo-
nOO301UCMOU  NOYGbl 6 3asucumMocmu om ee niommocmu. Hccrnedosanus 6vinoaHenvl 6 Jabopamopuu Kageopbl mexHonro2uu
1ec03a20moGUMENbHBIX — NPOU3BOOCME — coéMecmuo ¢ Kageodpoil — cyxonymnoeo mpancnopma neca Canxkm-Ilemep6ypackozo
eocydapcmsennozo aecomexruueckozo ynugepcumema um. C.M. Kuposa na cma obpasyax nouswi, omoopannoii nemom 2013 coda c
necocexu 000  «Kupuwi-Jlecnpom» 6  Jlenunepaockoii  obaacmu. Onvimel  npo8OOUNUCH NO  CMAHOAPMHOU  Memoouke,
peznameHmuposannoll eocyoapcmeennvim cmanoapmom PD. Ilo pezynomamam obpabomku onvimuelX OaHHbIX NOTYYEHA 3ABUCUMOCTIb
01 onpeodenenus: Kodpguyuenma guibmpayuu 1ecHotl NOYEbl NPU USMEHEHUU ee NJIOMHOCIU, d MAKdice YCMaHoBeHbl 008epUmenbHble
2PAaHUYbL USMEHEHUs 3HAUeHUs uccredyemou eenudurbl (Kosgduyuenma unompayuu).

KiioueBble ci10Ba: gecHast Mo4Ba, KO3(QHUIMEHT GUIBTPALNH, TIOTHOCTE.

Studies of filtration coefficient of sod-podzolic forest soils

A.V. Kalistrato'?, V.A. lvanov*®, R.K. KorotkoV¢, E.G. Hitrov¢, G.V. Grigoriev ®

!St. Petersburg State Forestry Engineering Univeusitier name of 1. Kirov, 5 Institutsky lane, St. Petersburg, Russia
“Bratsk State University, 40 Makarenko St., BraRissia

Atl-lta@mail.ry bivanovva55@mail.r,u“ivanovamv1977@mail.r,Eyegorkhitrov@gmaiI.cor,rﬁ/tl—lta@mail.ru

Received 15.04.2014, accepted 21.05.2014

The article presents the results of laboratory saddf filtration coefficient of sod-podzolic fote®ils, depending on its density. The
studies have been performed in the laboratory ekpartment of Timber Production Technology togettith the Department of Forest
Land Transport of Saint-Petersburg State ForestngiBEeering University named after S.M. Kirov. Thedges have been carried out on
hundred samples of soil, selected from the felihgLC «Kirishi-Lesprom» in Leningrad Region in suer, 2013. Experiments have been
carried out with the use of standard proceduregjutated by state standard of Russian Federatiore Tdsults of processing of
experimental data have revealed the dependencddi@rmining filtration coefficient of forest soihder changing its density and have
shown trust boundaries of changing the variablearrsdudy (filtration coefficient).

K eywor ds: forest soil, filtration coefficient, density.






