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B cmamve paccmampusaiomes sapuanmul pasmewjeHus aKmugHuIx s1emMenmos 6 eubposawumuvix cucmemax (B3C) ¢ neckonvrkumu
cmeneHamu c60000bl. Beedenue OONOIHUMENbHOU C6a3u hopmupyem HOGble CMPYKMYypbl OUHAMUYECKO20 63aUMOOeUCmeus 8
MeXAHUYeCKOU cucmeme, 0axce npu OMCYmMCMEUU Ynpaesianuezo cueHald. B ceoio ouepeds, gusuveckas peanusayus ynpagisioujeco
8030eticmeus CeA3aHa ¢ HeOOXOOUMOCHbIO 8b160PA Ol YNPAGIAEMO20 INeMEHMd, KAK MUHUMYM, 08YX moueKk onopwsl. Paccmompervi
BO3MOICHOCIU 66€0EHUs. AKMUBHLIX JNIEMEHMO8 6 Ccucmeme ¢ OOHOU CMeneHblo c60000bl C YUemoM BO3MOICHOCMEN U38ECMHbIX
npunyunos ynpaeienus cocmosmuem. Oyenenbl B03MOJCHbIE OUHAMUYECKUe ceolicmea makux cucmem. Paccmompena maxce
BUOPO3AWUMHASL CUCIEMA C OBYMs CIMENeHAMU C80000bl, 68 COCHABEe KOMOPOU UMEeEemCcs AKMUSHbLI UL YNPAGIAeMbIlL leMeHM.
Ilokasano, ymo nocmpoenue ynpaegisemuix unu akmuenvix B3C c6a3ano ¢ yuemom 0emanusupo8aHHbix npeoCcmasnenuii 0 mom, Kax
b6y0em pacnonodxcer AxKMueHulil 1eMenm, Gopmupyrowuil ynpasiaroujee 6osoelicmeue. Ilpu smom yuem ocobenHocmu mecma
DPACNONONHCEHUS AKMUBHOL0 ITIeMEHMA 8bl3bl8Aem He0OXOOUMOCHb YUUMbI6amyb NOAGNEHUE 6HYMPEHHUX KOHCMPYKIMUBHBIX CcéA3€ll (npu
CUcHale, PABHOM HYII0), 4 MAaKd#ce Mo 06CMOAMENIbCMBO, YMO Ol AKMUBHO20 DNEMEHMA HYXHCHbI 08¢ MOYKU ONOPbl, NOCKOIbKY
NPUNIONCEHUE  CUTL  CONPOBONCOAEMCs  NOsGleHUeM npomusoodeticmeus. Bmecme ¢ mem ommeueno, umo cywecmayrom
KOHCMPYKMUBHbLE peulenusl, 8 KOMOPpblX YROMAHYMbL dhekm npunumaem cneyupuueckylo Gopmy, Hanpumep, npu UHEPYUOHHOM
6030eticmeuu, a maKHce HeKOMOPLIX OPYUx QopMax ynpasisiowux 6030eucmauil.

KnioueBbie cioBa: BuOpo3anuTHas cucteMa, BUOPO3alUTHBIE JIEMEHTHI, pacyeTHasi cXeMa, CTpYKTypHasl CXeMa, IepeaToyHas
(yHKIUS, aKTUBHBIE 3JIEMEHTHI, aMILUTUTYJHO-9aCTOTHAsI XapaKTEPHCTHKA, YIIPYroe 3BeHO, aKTUBHBIH 3JIEMEHT.
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The article deals with installation options in vibroprotective systems with several degrees of freedom of active elements.
Introduction of additional connection forms new structures of dynamic interaction in mechanical system, even if a controlling signal is
off. In turn, physical realization of controlling influence is connected with the necessity of choosing, at least, two supporting points for
controlled element. Possibilities of introduction of active elements to the system with one degree of freedom have also been studied by
taking into account opportunities of the principles of state control. Possible dynamic properties of such systems have been assessed.
Vibroprotective system with two degrees of freedom with active or controlled element has also been considered. It has been shown that
creation of controlled or active vibroprotective systems is connected with detailed ideas of installation of the active element with
controlling influence. Thus, installation features of active element causes the necessity to consider internal constructive connections
(with zero signal), and the fact that two supporting points are necessary for the active element as force is accompanied by
counteraction. At the same time it has been found out that there are constructive decisions in which the mentioned effect takes the
specific form, for example, at inertial influence, and also at some other forms of controlling influences.

Keywords: vibroprotective system, vibroprotective elements, analytical model, structural model, transfer function, active elements,
it is amplitude-frequency characteristics, elastic linkage, active element.
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B cmamwe paccmampueaiomcs  mexawuueckue KoNeOAMENbHble —CUCEMbL,  COOEpICAWUEe  DASHOOOPA3HbIE NO  CEOUM
KOHCMPYKMUBHO-MEXHUUECKUM (OPMAM U XAPAKMeEPY PACNOIONCEHUS YeHMPO8 NOBOPOMA puluadcHbie mexanusmol. Tlokazano, umo
Xapakmep 83auMocesizell Mexicoy 6XOOHbIMU U 6bIXOOHBIMU Napamempamu mpebyem cOOmeemcmeyueso yyema ocobenHocmerl
OUHAMUYECKUX — 83AUMOOCUCMEUl 8 MAKUX Cucmemax. YCmanogneHvl C6sa3U Mexcoy NepeMeujeHusiMu modeKk O08YMEPHbIX
subposzauummuwix cucmem. OMmmeueno, umo UCNOIb308AHUC PLIYANCHBIX CEA3€l NEePEO20 U BMOPO20 POOA NPUSHOCUT 6 CXeMbl MAKUX
BUOPO3AUIUMHBIX CUCIEM C8A3U PA3HO20 8UAA, NOCKOILKY HepeoamouHoe OMHOWEHUEe UMeem 3HayeHue (+) 0l puluazoe amopozo
pooa. Tlpueedenvl 3a8UCUMOCU 3HAYEHUTI YACMOM COOCMBEHHBIX KONCOAHUI CUCIEMbl OM GEIUYUHbL NePeIamOUHO20 OMHOULEHUS
Pblvazos nepeozo u 6mopo2o poda. Ilokaszano, umo peluadicHvie ces3u Nepeo2o U 6Mopo20 pood NO-pPA3HOMY GIUSIOM HA OUHAMUYECKUEe
CBOUCMEA CUCEMbL, NOCKOILKY PeAlu3yIiom pasiuiHble 6udbl oopamublx ceszeil. Onpedeneno, umo nepeoamoyHoe OMHOUEHUE Pblia2d
uMeem 3HAK U GCIUYUHY, YMO NPEeOnPedensiem 3HAYCHUS JMUX NAPAMempos Ol OYCHKU 30H YCMOUYUol pabomvl. Yumeno, umo
obracme ycmoiuugocmu pabomvi mpedyem omoenbH020 PACCMOMPEHUSL: NPU PIYANICHBIX CEA35X 8MOPO20 POOd, NPU ONPEOENEHHbIX
COUEMAHUSX NAPAMEMPOB, BOZMOICHBL PENCUMbL HEYCIMOUMUSOCU, MAK KAK 8 CUCTEM) 8800SMCSL NOIONCUMENbHBLE CESI3U.

KiioueBble cjioBa: BI/I6pO3aH.[I/ITHaSI CUCTEMA, OJOMNOJHUTEIBHBIC CBA3H, PBIYAKHBIC MCXaHU3MBI, PBIYAXKHBIC CBA3U, IEPEAATOYHOEC
OTHOLICHUEC, YaCTOTa COOCTBEHHBIX KOHe6aHHﬁ, JUHAMHUYCCKOC ralicHue, yCTOﬁ'-IPIBOCTI; pa60TBI KoJie0aTeIbHOM CUCTEMBI.
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The article deals with mechanical oscillatory systems with leverage mechanisms of various constructive and technical forms and
types of turning centers arrangement. There has been shown that features of dynamic interactions in such systems should be taken into
consideration because of the type of interrelations between input and output parameters. Relations between points displacement in two-
dimensional vibroprotective systems have been established. It should be mentioned that the use of lever-type relations of the first and
second class in vibroprotective systems introduces various relations in their schemes since the transfer ratio has meaning (+) for second
class levers. Dependencies of frequency rate of natural system oscillations on the size of the transfer relation of the first and second
class levers have been given. It has been shown that first and second class lever relations influence on dynamic properties of system in a
different way since they realize different types of feedback. It has been defined that lever transfer relation has its own sign and size that
predetermines values of these parameters for an assessment of stable regions. It has been taken into account that the area of stable
regions should be considered separately: according to the second class lever relations and to predetermined combination of parameters
instable regions are possible as positive relations are being implemented into the system.

Keywords: vibroprotective system, additional relations, leverage mechanisms, lever relations, transfer ratio, frequency of natural
oscillations, dynamic damping, constancy of work of oscillatory system.
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bemonnvie uszoenusn 0ondcuvl 061a0aMb BbICOKOU MOYHOCMBIO 20MEMPUYECKUX PASMEPOS, YUCHOMOU 00pabomK U pOBHOCbIO
NOBEPXHOCMU, 00CMAMOYHOU  adee3ueli  Ona  00eCcneueHus BO3MONCHOCMU NOKPbIMUA —UX  OMOENOUHbIMU — MAMEPUATAMU,
mpewuHocmolKocmvio. B cmamve npedcmagnenvt pezynibmamol 3KCNEPUMEHMATbHBIX Ucciedosanuil. Lenvio uccnedosarnuil A6IA10ChH
nosvluleHue Kavecmea oopabomku Hezameepoesuiell NOGePXHOCMU Jcene300emonublx uzoenutl. O6beKmom Uccie008anus A61emcs
npoyecc 06pabomku 6emMoOHHOU NOGEPXHOCMU OUCKOBbIM PAOOYUM OP2AHOM C BNIeKMPOMASHUMHbIM 8030eticmeueM. 3a napamemp,
Xapakmepusyowull OaHHbIL NpPoOYecc, NPUHAMO KAYeCmeo 3a2iadiCugaeMoll NoGepxXHocmu (pasmax wepoxosamocmu). 3aoaua
IKCNEPUMEHMA — OOCMUIICEHUE MUHUMALLHOU WepoXo8amocmy oopabamvleaeMol No8epXHOCMU NPU G603MOICHBIX KOMOUHAYUSIX
Gaxmopos, srusowux na npoyecc. Pakmopol, ONPeOeNIOUWUE NPOYECC 3ANANCUBAHUSL: MACHUMHAS, UHOYKYUSL, HCECTNKOCIb OeMOHHO
cmecu, CKopoCmb 3a2NIANCUBAHUSL, YACIOMA 8PAUEeHUsL OUCKA.

KiroueBblie CJI0Ba: OIEPOXOBATOCTh, MArHUTHAS MHAYKLHS, )KECTKOCTh OETOHHOW CMECH, MOBEPXHOCTh, CKOPOCTh 3aria)K MBaHHS,
(bopMoBaHHE, CTPOUTEIBCTBO.
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Concrete products have to possess high precision of the geometrical sizes, processing purity and surface flatness, and sufficient
adhesion so to be covered with finishing materials, and crack resistance. The article deals with the results of pilot studies. The research
purpose was to improve processing quality of the unconsolidated surface of ferroconcrete products. The research object is processing of
a concrete surface with disk working body of electromagnetic influence. For the parameter characterizing this process, the quality of a
smoothed-down surface (scope of a roughness) has been accepted. Experiment task is to achieve the minimum roughness of a processed
surface at possible combinations of the factors influencing on the process. The factors defining the process of smoothing are magnetic
induction, rigidity of concrete mix, smoothing-down velocity, frequency of disk rotation.

Keywords: roughness, magnetic induction, rigidity of concrete mix, concrete surface, smoothing-down velocity, formation,
construction.
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B cmamve npeonodicen ancopumm 06pabomxu 6b160poK, NOCMPOEHUS PeePeCCUOHHBIX YPABHEHUL, 008epUMETbHbIX UHMEPEAL08 U
OYeHKU HA0eHCHOCIU pabombl pOMOPHLIX IKcKasamopos. C ROMOWbIO SM020 an20PUMMa MONCHO PACCHUMAMb OCHOBHbIE NOKA3amenu
6bI00POK HAMYPHBIX UCHBIMAHUI PAOOMbL POMOPHBIX IKCKABAMOPO8, NOCMPOUNb De2PECCUOHHbIE YPAGHEHU U OYEHUMb HAOEXCHOCHIb
pabomuvl  pOMOPHBIX  IKCKABAMOPO8 U OpyeuxX CMpOUMENbHbIX MAWUH HA J11060M o0bvekme. IDmo no360aunm O00CMOBEPHO
NPOZHO3UPOBANL CPOK NPOU3BOOCHBA CHIPOUMENLHO-MOHMANCHBIX pAbOm ewe HA Cmaduu npoeKmuposanus cmpoumenvbcmed. B
cmamove onpedenenbl NOKA3amenu MmexHuueckol U OpeaHU3AYUOHHO-MEXHONOSUYECKOU HAOEHCHOCU pabomvl MawiuH. i oyeHKu
HAOEHCHOCU MEXHOI02UHECKO20 NPOYeccd NPeONiONCEHO NOHAMUE HAOEHCHOCMU KAK BePOSAMHOCHU OOCHUNCEHUS, MAWUHAMU U
MeXAHUIMAMU KOHEYHOU yenu npu 6blNOAHeHUU Npoekma npouzsoocmea pabom. OCHOBHLIMU (DAKMOPAMU HAOEHCHOCHU PAbOmbl
CMPOUMENbHBIX MAWUH ABTAIOMCA KOIPOUYUEHMbI UCNONb308AHUSA UX NO 8PEMEHU U 20MOBHOCMU K pabome. [[ia OYeHKU HA0eHCHOCU
pabomul CMpOUMenbHbIX MAWUK c030ana 0a3a OaHHLIX NO Pe3VIbMAMAM HAMYPHLIX UCHbIMAHUIL POMOPHBIX IKCKABAMOPO8 Npu
npousgoocmee 3emaAnvix pabom & Kpacnoapckom kpae. s Ookazamenbcmea 0OOCHOBAHHOCMU 3HAYEHUL 0a3bl OAHHBIX NO
De3yIbmamam HaAmypHbIX UCNBIMAHULL NPOBOOUNUCL 08A IMANA NPoGepKu: no2udeckul u mamemamuueckuil. Tlocie gopmuposanus
svibopru 6 coomeemcmeuu ¢ I'OCT 8.207-76 ¢ nomowwro kpumepus coenacus [lupcona npogepsanace NpuHaoieldcHoCmsv 3aKOHY
HOPMAbHO20 pacnpedenenus. TIpu smom 6blau noCmpoenbl pecpeccuoHHble YPAGHeHUs O KOIPDUYUEHMO8 UCNONb308AHUA MAWUUH NO
BPEMEHU 8 3ABUCUMOCIU OM KOIPDUYUEeHMO8 20mosHOCHU MawuH. Icnonv308anue npeonazaemozo nooxodd K OYeHKe Ha0eiCHOCHU
pabomuvl pOMOPHLIX IKCKABAMOPO8 MOdcem Obimb PACHPOCMPAHEHO HA M0OO0U MUn MEeXHUKU U NO360AUN NOIYHUMb YUCIEHHbIE
3HAYEHUs OYEHKU HAOEHCHOCMU, YO 8eCbMd AKMYANbHO NPU 8b100pe MAUIUH U MEXAHUZMOB OJIs CIPOUMENbCMEBA.

KiroueBbie cioBa: OpraHu3allUOHHO-TEXHOJIOTHYCCKAasA HAaJIC)KHOCTD, OpFaHI/I3aL[I/IOHHO-TeXHOJ’IOFI/I"ICCKI/Iﬁ PHUCK, CTPOUTECIILHBIC
MaIlllHuHBI.
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In article the algorithm of processing of selections, creation of the regression equations, confidential intervals and an assessment
of reliability of operation of rotor excavators is offered. By means of this algorithm it is possible to calculate the main indicators of
selections of natural tests of operation of rotor excavators, to construct the regression equations and to estimate reliability of operation
of rotor excavators and other construction machines on any object. It will allow to predict authentically term of production of
installation and construction works at a construction design stage. In article indicators of technical and organizational and
technological reliability of operation of machines are defined. For an assessment of reliability of technological process the concept of
reliability, as probabilities of achievement by machines and mechanisms of an ultimate goal is offered at implementation of the project
of works. Major factors of reliability of operation of construction machines are their efficiency on time and availability for service. For
an assessment of reliability of operation of construction machines the database by results of natural tests of rotor excavators by
production of earthwork in Krasnoyarsk Krai is created. For the proof of validity of values of a database by results of natural tests two
stages inspections have been made: logical and mathematical. After selecting the formation according to GOST 8.207-76 by means of
criterion of a consent of Pearson it was checked accessory to the law of normal distribution. The regression equations for efficiency of
machines on time depending on availability quotients of machines have been constructed. Use of offered approach to an assessment of
reliability of operation of rotor excavators can be extended to any type of equipment and will allow to receive numerical values of an
assessment of reliability that is very actual at a choice of cars and mechanisms for construction.

Keywords: organizational and technological reliability, organizational and technological risk, construction machines.
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Tokasana HeobXo0O0uUMOCmb OYeHKU pecypca 3ameOpHo20  Y3ia Nno Kpumepuio 2epmemuynocmu. IIpusedenvl  onucanus
IKCNEPUMEHMATILHOU  YCIMAHOBKU U MemoOouku ucciedosanuu. Oyenka pecypca YnioOmMHUMENbHbIX COCOUHEHULl «KOHYC — KOHYCH
NPoBOOUNACy NPU PA3IUYHBIX VPOGHSX 6APLUPOBAHUS CIeOVIOWUX (PAKMOpos: O0asleHus 2epMemusupyemoli cpedvl (azoma) p;
memnepamypbl cpeobl t; OMHOUIEHUS. HOPMATLHO20 KOHMAKMHO20 0A6IeHUsL ¢y K npeoeny meKydecmu Mamepuana ceona oy, yeia KoHyca
o u xkpumepus Kombanosa-Kpazenvckoeo A. Ilonyuenvt 3asucumocmu eerudunvl pecypca Z Om YKA3AHHBIX (PAKMOPO8 Npu PA3HbIX
3HAYEHUsIX OONYCKAeMblX ymeuek. Pe3ynomamol npogedeHHbIX UCCIe008aHULl CIABSIM MO0 COMHEHUE NPABOMEPHOCIb OeliCmEyIouux
HAYUOHAILHBIX CMAHOAPMO8 0151 ONpedeleHUsl KIacca ONACHOCMU 3aNOPHOL mMpPYyOOnpOBOOHOU apmanmypsl O 0OHOMY ULU MpeM Nepebim
yuraam Hazpysicenusi. [lpeonooicenvl pekomeHoayuu no yco8epuleHCmeo8aHuI0 YKa3aHHvlx CManoapmos.

KnroueBble cioBa: TpyOompoBojgHAs apMmaTypa, 3aTBOp, KIalaH, PECypc, I'€PMETHYHOCTb, YIUIOTHHTEIBHBIC COCIWHEHUS,
IIEPOXOBATOCTh TOBEPXHOCTH.
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of valves by impermeability criterion
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The necessity of evaluation of closing assembly resource by impermeability criterion has been shown. The descriptions of
experimental apparatus and research techniques have been given. Evaluation of «cone — cone » sealing joints resource has been made
in various levels of the factors, such as diversifying the pressure of the sealing medium (Nitrogen) — p, the medium temperature — t, the
relation of the correct contact pressure g, to the yield limit of the saddle, angle of cone a and of Kambalov-Kragelsky criterion A.
Dependencies of resource value Z on the factors mentioned above in different values of available escapes. The results of the given research
leave serious doubts in appropriateness of functional national standards for danger class definition of the stop valves by one or three first
load cycles. Some recommendations on improvement of mentioned standards have been proposed.

Keywords: valves, valve trim, flap, resource, impermeability, sealing joints, surface contour.
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Ilpeonosicena noeas KOHCMPYKYUs pOMOPHO-UOPAYUOHHO20 CMecumens ¢ 0OHOYACMOMHbIM 8UOPAMOPOM Chepuueckozo mund,
NO360NANWAS. PeanU308amb CO30AHUe NO BCeMy 00beMy Kamepbl CMecumeis Ha cmeuiusaemvle KOMNOHEHMbl OeMOHHOU cMecu
BUOPAYUOHHO20 8030€UCMBUST C PA3HOHANPABGIEHHbIMU KOJIEOAHUAMU, NOIHOCMbIO UCKIIOYAIOWUMU HATUYUE 8 KAMepe CMeUUSaHUs
«2NYXUX» 30H, C OOHOBPEMEHHBIM OOHOPOOHBIM AMNIUMYOHBIM pAchpeoesieHuemM UOPAYUOHHO20 NOAA 8 KaMepe CMeuwlusaHus u
KayecmeeHHol uHmeHcuguKrayuell npoyecca nepemeuueaniis Imux KOMNOHeHmos 8 yeiom. Peanuzayus ¢ koncmpyxyuu subpamopa
MexaHusma, eKauarue2o 8 cebs moaKamensb, CMAKAH ¢ GbICIYNAMU, NPYHCUHY, WMOK KPUBOUUNHO -UUATHYHHO20 MEXAHU3MA U OUCK C
Pe3UHOBbIMU NPOKAAOKAMU, obecneuugaem co30anue 00HOPOOHbIX AMNAUMYOHbIX 3HAYEHUN NepeMeujeHls Kaxicool MoyKy GHeuHel
obpasyroujeil Memaniu4eckol 2o0QpuposaHHoli 00010YKU, MeM CAMbIM MNO360Js8 OCYWeCmeums 0OHOPOOHOe pachpedeieHue
BUOPAYUOHHO2O NOJISL 8 KAMEPEe CMEWUBAHUS U KAYECMBEHHYIO UHMEHCUDUKAYUIO NPoYecca Nnepemeuiusanius KOMIOHEHNO8 CMECU.
Konempykyus cmecumens nosgonsem peanu3o8ams NOGvluleHUe NPOU3BOOUMENTbHOCU, CHUJICEHUe 3ampam Hepeuu Ha npoyecc
CcMewusanus, nosviuleHue NOOBUNCHOCIU U MmypoOyIusayuu cmecu, 00YCI087IeHHBIX OOHOPOOHBIM MUKCOMPONHbIM pA3pyuleHuem
CIMPYKMYypbl MAmMepuana 60 6cem NpoCmMpaHcmee Kamepvl CMEeuU8ans, NPOAGIAIWEMCa 8 YMEHbUEHUU YOeTbHO20 CONPOMUBIeHUs
08UICEHUIO Jlonacmu 8 OemOHHOU cMeCu NO CPABHEHUI0 C YOeNbHbIM CONPOMUGIEHUEM OUNMCEHUIO JIONACU HEPA3PYULeHHO20
Mamepuana. B céasu ¢ smum ymeHvwiaromcs conpomuenenue nepemeujeruro 1onacmet u nompeonsiemas MOWHOCHb HPUsood
epawjenus pomopa. Bmecme ¢ mem docmuearomes s¢ppexm subpoxunenus cmecu noo deticmauem KoiedamenbHbix npoyeccos KOpnyca
subpamopa, bonvwias mypoyauzayus u 0onee UHMEHCUSHAS YUPKYIAYUS YaACMmUy CMecu, 8 pe3yibmame 4e20 COKpAuaemcs 8pemst
CMeUUBANUSL, NOBLIUAEMCS NPOU3EOOUMENLHOCTIL CMECUMEISL.
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A new design of the rotary vibratory mixer with one-frequency spherical vibrator has been proposed, which allows to implement
the formation of a mixer on blending components of the concrete mix of vibratory action with multidirectional fluctuations around the
chamber volume and exclude completely the «deaf» zomes in the mixing chamber, with simultaneous homogenous amplitude
distribution of vibratory field in the mixing chamber and qualitative intensification of the mixing process of the components in general.
Implementation in the vibrator design the mechanism including a pusher, a projection carrier, a spring, a rod of the cranking
mechanism and a rubber packing disk, provides the creation of homogeneous amplitude values of the displacements for every point of
corrugated metal shell external formation, thereby, it makes it possible to implement a homogeneous distribution of the vibration field
in the mixing chamber and qualitative intensification of the mixing process of the components. The mixer design allows to increase
productivity, reduce power consumptions in the mixing process, improve mixing mobility and turbulence conditional on homogeneous
thixotropic material structure destruction around the whole mixing chamber space and appearing in the reduction of specific
resistance of the palm movement in the concrete mix compared with specific resistance of the palm movement of the undistorted
material. Therefore, it reduces the resistance of the palm movement and power consumption of the rotor spinning drive. Vibrofluidizing
effect for the mix being under oscillatory processes of vibrator housing, large turbulization and more intensive mixture particles
circulation have been reached, having reduced mixing time and having increased the mixer productivity.

Keywords: concrete mix, corrugated shell, vibration, vibration field, vibrator, amplitude, frequency.
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OOHUMU U3 2NAGHBIX (DAKMOPOS, GIUAIOWUX HA HAOEHCHOCMb HABECHO20 000pYO008AHUS NECONOSPY3YUKA NEPEeKUOH020 MUnd,
AGNAOMCSL OUHAMUYECKUe Hazpy3ku. B nacmosweil pabome paccmampusaemcs GuusiHue CIHCUMAEMOCU paboyell JHCUOKOCMU HA
OUHAMUKY 2UOpPONpU8oOa NnodveMa Cmpeibl C 2py30M U NOBOPOMHO20 OCHOGaHUs. JlgUdicenue HAB8ECHO20 MEXHOI0SULEeCKO20
000pY00BaAHUST OCYIECMBIACNCSL NOCIe008AMENbHBIM GKIIOUEHUEM SUOPOYUIUHOPOE CMpeNbl U NOBOPOmHO20 ochoganus. Tlonyyena
Mamemamuyeckas mooens. [Ipu cocmagnenuu mamemamuyeckolu Mooenu Hagechoe 06opy008anue paccmampueaemcst KaxK «naoCKull
MEXAHU3MY, YHUMbBIBACMCSl, YN0 NPUBEOEHHBIL MOMEHIN UHEPYUL, NEPEMEHHAS BETUYUHA, NPOYeCC U3MeHEeHUsl 0a8NIeHUs ONUCBIBAIOMCS
6 cocpedomouennvlx napamempax. Mamemamuueckas mooenvb npueedena K gopme Kowu, yoobnot 0ns ucnonvzoeanus na SBM.
Pesyromamel  pacuemos nokasweiarom, umo npu ydeme cocumaemocmu paboueil JHCUOKOCMU npoyecc noodvema Cmpeibl
conpogodicoaemces Konebanusmu. Bausnue cocumaemocmu paboueil JdcuOKoCmu Ha 08UdICeHUe NOBOPOMHO20 OCHOBAHUSL CKA3bIBAENICS
6 MeHbvutell cmenenu. Haubonvuiee enusHue cocumaemocmu padoyell HCUOKOCMU NPOSAGIAEMCA 8 HAUANbHBIL NePUo0 OBUNCEHU
cmpenvl U NOBOPOMHO20 OCHO8AHUs. Mamemamuueckas MOOeib OBUNCEHUS. CMpelbl U HOBOPONHO20 OCHOBAHUSL JIeCONOZPY3HUKA
nosgoisiem Ha CMAaouu NPOeKMUPOBAHUs UCCIe008AMb GIUAHUE CHCUMAEMOCMU paboyell JHCUOKOCMU HA OUHAMUKY HABECHO20
060pydosanus, a makdice 6blOPAMb ONMUMALLHLIE 3HAYCHUS NAPAMEempPO8 Npueood. 3a8UCUMOCIMU USMEHEHUs Yeld U Yelogoll
CKOPOCMU NOOBEMA CIMPebl U NOBOPOMHO20 OCHOBAHUS NPUBEOCHDL 8 8U0e 2PAPDUKOB.

KiroueBrble ciioBa: FI/I,Z[paBJ'II/I‘{ecKI/Iﬁ npUuBOA, AMHAMUYECKUE HArpy3Ku, COKUMaEMOCTh, pa60qaﬂ JKUOKOCTD, JIECOIIOI'PY34HK.
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One of the main factors having an impact on the reliability of the attachment of timber overloader is dynamic loads. In this article
the impact of compressibility of working liquid both on the dynamics of a hydraulic drive of boom raise when loaded, and of a rotary
base has been covered. The movement of the attachment is realized by cascade connection of hydraulic cylinders of a boom and a
rotary base. The mathematical model has been obtained. In making a mathematical model, the attachment has been considered as
«plain mechanismy; it has been taken into account that the reduced moment of inertia, variable quantity and the process of pressure
changes has been described in lumped constants. The mathematical model has been brought to the form of Cauchy formula, which is
suitable for using on computers. The calculation data show that if taking into account the compressibility of working liquid, the process
of boom raise is accompanied by oscillations. An impact of compressibility of working liquid on the movement of a rotary base is less.
The most impact of compressibility of working liquid show itself during the initial period of the movement of a boom and a rotary base.
The mathematical model of movement of a boom and a rotary base of a timber loader allows to investigate an impact of
compressibility of working liquid on dynamics of attachment at the design stage, and also to choose optimum values of drive
parameters. The dependences of angular change and angular velocity of boom raise and a rotary base are shown in the form of
diagrams.

Keywords: hydraulic drive, dynamic loads, compressibility, working liquid, timber loader.
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K uucny ocnosnvix Hanpasnenuii xossaivcmeenHol OdesmenvHocmu 6 Poccuiickou ®edepayuu MmodxicHo omHecmu paseumue u
6HEOpeHle COBPEMEHHOU MEeXHUKU, omeeuaruell ecem mpedosaHuAM Mupogulx cmaunoapmos. Ilosmomy, 6 uyacmuocmu, nepeo
MAWUHOCMPOEHUeM NOCMABIeHbl 3a0aul  NOGLIUEHUA KAYeCmed, HAOelCHOCMY, SKOHOMUYHOCMU U  NPOU3B0OUMENbHOCIU,
YMeHbUleHUs wyma u subpayuti paspadamvléaemblx MEXAHUZMOB, UX OMOENbHLIX Y3108, U Oemanel MawuH. Pewenuem nocmasinenblx
3a0au ABIAEMCA UCNONB30BAHUE MEXHONOSUUHBIX COCOUHEHUL Oemaneli MAuUH, UMEIOWUX, N0 CPAGHEHUID ¢ MPAOUYUOHHBIMU, PAO
KOHCIMPYKMUBHBIX, TEXHONOSUYECKUX U IKCNIYAMAYUOHHbIX npeumywecms. I[Ipumepom nodobuvix koncmpykyuti senaomca PK-
npogunvhbie  coeOunenus  (npoguibHble COEOUHEHUs C PABHOOCHLIM —KOHMYPOM) C HUCIOM 2paHell, PABHLIM —MpeM.
Pabomocnocobrnocms u Halexcnocmv PK-npogunvhvix coedunenuil ¢ Hamsazom onpeoeisiemcss ux HpOYHOCMblO, MO eChib
CHOCOOHOCHIBIO INEMEHMO8 CONPOMUBTAMBCA UX OMHOCUMENbHOMY cMeujeHuro 8 npoyecce sxcnayamayuu. C yenvlo onpeoeneHus
pabomocnocobrnocmu PK-npogunvnozo coedunenus ¢ hamseom no Kpumepuio npoYHOCHU He0OX00UMO ORPedeums HANPNCeHUs U
Odepopmayuu, sosnukaiowue 6o emyike ¢ PK-npogunonvim omeepcmuem om Oeiicmsusi PK-npoghunvnozo eana, ycmanoeiennozo 6
cmynuyy ¢ Hamsaeom. B cmamve paccmompena memoouxa pacuiema u KOHcmpyuposanus PK-npo@uibhbix coeounenull ¢ Hamazom,
3AKIOUAIOWAACA 68 ONpedeNeHUU PACMASUBAIOWUX U  COHCUMAIOWUX HANPANCEHUN, BO3HUKAWUX 8 CMYRuye, U CPABHEHUU C
oonyckaembimu 3HauenusMu Hanpaxcenul. Taxoce Haubonee 8adlcHOU 3a0auell A615emcs onpedeienue ee nepemeuerus 8 paouairbHoOM
HANpasieHuy, NOCKOIbKY 0Nl 9MO020 3ABUCAN 6eIUYUHA PAOUATLHO20 OUeHUs U HOPMANbHAA paboma 3y0uamviX u KIUHOPEMEeHHbIX
nepedau. Ilo pesyrbmamam pacuemos OaHbl PEeKOMEeHOAyuu Nno 6bl6OpYy U HASHAYEHUN) KOHCMPYKMueHvlx napamempos PK-
nPOQUALHBIX COCOUHEHUTL OISl PASTUYHBIX YCIIOBUL IKCIIYAMAYUU.

Kiouessle cioBa: PK-npoduipnstii Ban, PK-npoduneHoe oTBepcTHe, HATAT, KOHCTPYKTUBHBIC TApaMETPHL.
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One of the principal directions of economic activity in the Russian Federation is the development and implementation of the
modern technology, meeting all the world standard requirements. Therefore, some tasks are given to mechanical engineering, in
particular, to increase quality, reliability, economy and capacity, to reduce noise and vibration of mechanisms under development,
their separate units and machine components. The decision is to use technological joints of machine components, having, in contrast
with traditional ones, a number of better design factors, technological and working advantages. Profile connections with three-edged
equiaxed shape serves as an example of such designs. Working capacity and reliability of profile connections with equiaxed shape
under negative allowance is determined by their strength, that is to say it is an ability of elements to resist to their relative
displacement while in operation. To determine the working capacity of profile connections with equiaxed shape under negative
allowance according to the strength criterion, it is necessary to determine the stresses and deformations, arising in bushing with
equiaxed shaped hole due to the operation of the profiling roll with equiaxed shape installed in hub under negative allowance. The
article is concentrated upon calculation and design methods for profile connections with equiaxed shape under negative allowance,
consisting in determining tensile and compressive stresses in hub and in comparing with assumed values of stresses. Also the most
important task is to determine hub displacement in radial direction so long as the radial runout value and proper operation of the
toothed and V-belt transmissions depend on it. Recommendations about choosing and setting design parameters of the profile
connections with equiaxed shape for different working conditions has been given on the calculation results.

Keywords: profiling roll with equiaxed shape, equiaxed shaped hole, negative allowance, design factors.
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Bvibop payuonanbhbix KOHCMPYKYULL HACOCHBIX NOOBEMHUKO8 HCUOKOCHU U3 CKEANCUHBL U PENCUMOG UX PAbOmbl A61IAemcst 0OHOU
U3 CAMbIX AKMYATbHBIX 3a0ay 8 Heghmedobvlue. Hecmomps Ha 6010l 00beM Mmeopemuieckux u 3KCHePUMEHMANbHbIX UCCIe008AHUIL,
pelieHue npodiemMvl 8 3MOM HANPAGIEHUU Helb3sl NPUSHAMb 3AKOHYEHHbIM, VUUMbIEAs, Ymo 2uOpOoOUHAMU4ecKue 0cobOeHHoCcmu
0BUIICEHUSL NPOOYKMA CKEANCUHbL U KUHEMAMUKA WMAH2080U CK8ANCUHHOU HacocHou ycmanoeku (LLICHY) upessvluatino ciocHbl.
Hsmenenue 1106020 MmexHOIOSUYECKO20 napamempa ¢ pabome YCMAHOGKU NPUSOOUN K MpPYyOHONPOSHO3UPYeMbIM pe3yiomamam. B
O0aHHOU cmamve ONUCAHbl YPAGHEHUsT OBUINICEHUs MOYKU NO08eCAd WMAHE HA PA3IUYHBIX (ha3ax, KOMopble NO360I5I0M paspabomams
peKomeHOayuy no 6vlbopy mMuna U KOHCMPYKYUU HACOCHOU YCMAHOBKU U NOOHAMb ee npou3gooumenvhocms. Ilpaxmuka
axcnayamayuu LLICHY ceudemenvcmeyem, umo nosepescoenus (00pbig) wmaH208bIX KOIOHH U AGNAMCA OCHOSHOU NPUHUHOLU
NOO3eMHbIX PEMOHMOE cKeadcul. [Ipu smom ycmanoeneno, 4umo oOpul6 wmane C1y4aemcs He moabKo 6 GepXHell, HO U 8 cCpeOHell U
HUdICHell yacmax. Aemopamu npeonodceHo YMOyHeHHoe meopemuieckoe 000CHO8aHUe OUHAMUYECKUX HAZPY30K, O0elicmeyloujux Ha
WManeo8wlx KonoHHy 6 npoyecce pabomel LLICHY. B cmamve npoananuszuposanvl 6 0BUNCEHUU MOYKU NOOBECAd WIMAHS U ONUCAHBL
Ounamuueckue Hazpysku, oelicmeyiowue na Oemanu y3n06 LLICHY 6 meuenue paboueco yuxia — 8 npoyecce 6cacbl8anus u
HacHemanus. Ilpednoswcennviii MemoO pacuema AGIAEMCA  OCHOB0U OAA  pa3pabOmKu HOBbIX MEXHONOSUYECKUX peleHul,
HANPAGILEHHbIX HA NOGbIULEHUE IPPEKMUBHOCMU CKEANCUHHO2O 060PYOOBAHUSL.

KiroueBble cjaoBa: MaTeMaTHdecKas MOICHIb, CTAHOK-KayajKa, IOTaHroBO€ HACOCHOC o6opy;(03aHne, TUAPONPUBOIHASA
CKBa)XMHHas YCTaHOBKa, 3(1)(1)6KTI/IBHOCTI> OKCIUTyaTalluid CKBAaXXWH.
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The choice of rational design of pumping fluid lifts from the well and operation modes are one of the most pressing problems in oil
production. Despite a significant number of theoretical and experimental research the solution to a problem in this area cannot be
considered completed for the following reasons that the hydrodynamic characteristics of the well product movement and kinematics of
sucker-rod pumping unit are extremely complex. Change of any technological operating parameter of the unit can lead to difficult-to-
anticipate results. This paper describes the equations of the rod hanger center motion at different phases making it possible to develop
recommendations on the choice of type and design of sucker-rod pumping unit as well as increase its productivity. Beam unit's
operating practice shows, that the main causes of the well servicing are parted rods. It has been established that parted rods can be
not only in the top part but also in the middle and bottom part of the rod string. It has been suggested theoretical justifications of
dynamic loads, which have a bearing on the rod string. The article gives motion study of rod hanger center and describes dynamic
loads, which have an effect on joint details during operational cycle. Offered computation could be calculation basis for innovative
technological techniques addressed to increasing working efficiency of downhole equipment.

Keywords: mathematical model, pumping unit, sucker rod pumping equipment, hydraulic drive well installation, operational
efficiency wells.


mailto:polng@polng.pi.net.ua

MopenvpoBaHue NEPBUYHbBIX Ipeobpa3oBaTesiell MHGOpMa LU
YCTPOMCTB CUHXPOHHU3UPOBAHHbBIX BEKTOPHBIX U3MePEHU N

B.IL. 3axaprokuu’?, A.B. Kproxos™”, H.T. Kononos® ¢, M.C. lyasrun * ¢

1I/IpKyTCKI/II71 TOCY/IapCTBEHHBIN YHUBEPCUTET IyTel coobmenus, yi. UepHsimesckoro 15, Upkyrck, Poccust
2Kpaa{oxpcms{ TOII-3, ¢-1 OAO «Enuceiickas TI'K», yn. [Torpannunnkos 5, KpacHostpck, Poceust
3BOCT0‘{HO-CI/I6I/IpCKa${ xenesHas gopora, ¢-1 OAO «PXK», yn. Kapma Mapxkca 7, Upkytck, Poccus
3zakar49@mail.ru, "kryukov@mail.ru, °k_kng@mail.ru, *shulginms@gmail.com

Crartps moctynuina 16.12.2013, npunsita 17.02.2014

OCHOBOIL 07151 UHMENEKMYATU3AYUU NPOYECCO8 YNPABIEHUS 68 COBPEMEHHOU INEKMPOIHEPEMUKe MOSYN CILYIHCUMb MEXHONI02UU
UHMENIEKMYanbHbIX  dnexkmpuyeckux cemeil  (Smart Grid), noszgonaiowue nocmpoums —8biCOKOHAOENCHVIE — ABMOMAMUUECKU
banancupyrowuecs CamoKoOHmpoaupylowuecs snekmposnepeemuueckue cucmemvt (33C), cnocobHbie NPUHUMAND IHEPSUIO U3 PASHBIX
UCIMOYHUKOS U NPpeobpa30evbieams ee 8 KOHeuHblli npoOyKm 05 nompebumenei. IHepocucnmembl, NOCMPOEHHbIE C UCNONb3068AHUEM
Smart Grid, exuouaiom nepedosvle mMenIeKOMMYHUKAYUOHHbIE U YAPAGIAIOWUE MEXHOA02UU OISl NOGbIUEHUs dPdexmueHocmu
npouseo0Ccmea, nepeoauu, pacnpeoeienus U UMepeHus dAeKMpU4eckou dnepeuu. Mo no36oaum odecneyums BblCOKUL YPOGeHb
HAOENCHOCU, SKOHOMUYHOCIU U 6e30NaCHOCIU dNeKmpodHepeemuieckou cucmemsl Poccuu. Ilpu peanuzayuu unmenneKmyanibHo2o
VAPABNEHUSL HYJICHO, Npexcoe 6ce20, obecneyums YNpagisieMocmv U HAON00aeMocnb pexcumos suepeocucmem. is 9moeo
HeoOX00UMblL UsMePEHUs. KOMNLEKCO8 MOKA N0 8eMBAM Cemu U HANPANCEHUL 6 ee Y3N08bIX MOYKAX, KOMopble Mo2ym Oblimb NOJyYeHbl
Ha OCHOBEe UCNONb308AHUsL MEXHONOUT CUHXPOHUUPOGanHblx eekmopHblx usmepenuti PMU-WAMS. Takue mexunonoeuu nauunarom
AKMUBHO NPUMEHAMbCA 8 COBPEMEHHOU dNleKmpodHepeemuke. B cmamve npednacaemcs HO8bill NOOX00 K AHAAUZY HAOIIOOAeMOCmU,
OCHOBAHMbIL HA CcO30aHuu KomniaekcHou moodenu DOC, exmoyarowel 6 C8OU cOCMA8 MOOenU NEPEUUHbIX USMEPUMETbHBIX
npeobpasosameneil: mpancghpopmamopos moxa u nanpsxicernus. OCHOGHbIE OMAUUUSA NPEONAAEMO20 NOOX00A COCMOAM 6 CeOYIOUjeM:
MOOEUPOBAHUE PENCUMOE DNIEKMPOIHEPLEMULECKUX CUCIEM OCYIECMENIAEeMCA 6 (YA3HbIX KOOPOUHAMAX, YO NO360NUM NPU HANUYUY
COOMEEMCMBYIOWUX ANOPUMMOS OCYWECMBIAMb OYEHUBAHUE CTIONCHO HECUMMEMPUUHBIX DENHCUMOB; BbINOIHAEMCA KOMNIEKCHOe
MOOenuposanue, darouee 603MONCHOCHIL YYUMbIEAMb PedibHble NOZPEUWHOCHIU USMEPEHUIL.

KiaroueBbie CJIOBa: DIIEKTPOIHEPTETHUECKUE CHUCTEMbI, H3MepHUTeNbHBIe TpaHcdopmaTopsl, ycrpoiictea PMU-WAMS,
MOJIEIMPOBaHHUE B (ha3HBIX KOOPIHHATAX.
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2Krasnoyarsk Heat Electropower Station-3, Territorial Branch of Public Corporation «Yeniseiskaya Territorial Generating Company»;
144 Bograd St., Krasnoyarsk, Russia

3East-Siberian Railways, Territorial Branch of the Russian Railways Public Corporation; 7 Karl Marks St., Irkutsk, Russia
3zakar49@mail.ru, "kryukov@mail.ru, °k_kng@mail.ru, “shulginms@gmail.com

Received 16.12.2013, accepted 17.02.2014

In modern power industry technologies of the intelligent electric networks (Smart Grid) can become a basis for intellectualization
of management processes. These technologies allow to construct highly reliable self-checked electric power systems which are
balancing automatically and are capable of accepting energy from different sources and transforming it to the final product for
consumers. The power supply systems constructed with the use of Smart Grid technologies are equipped with advanced
telecommunication and operating technologies. Thus, they possess increased efficiency of production, transferring, distribution and
electric energy measurements. These key factors will provide high level of reliability, efficiency and safety of Russian electric power
system. At the point of intelligent management system realization it is controllability and observability of power system states that is
necessary to provide. Thus, measurements of current phasors on branches of an electrical network and of voltage phasors in its nodes
are required. Such measurements can be performed with the use of synchronized phasor measurement technologies PMU-WAMS
which are actively introduced in modern electric power industry. In article a new approach to the observability analysis based on
creation of the electric power system is proposed. This model includes primary measurement transformers of current and voltage. The
main difference of the proposed approach consists in modelling of electric power system states in phase domain that will allow solving
asymmetrical states if corresponding algorithms are available. Another difference consists in complex modelling which gives
possibility to take real measurement errors into account.

Keywords: electric power systems, measurement transformers, PMU-WAMS devices, modelling in phase domain
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[IporHo3upoBaHue HANIPSAKEHUH U TOKOB X0JIOCTOTO X0Za
Ha OJHOPOJIHOM y4yacTKe TpexnpoBogHou JIJII, BxoAd1enl B COCTaB
cuMmMeTprudHOU I33C

T.A. bonbwanun®, JLIO. Bonsmannua®, EI'. MapbsicoBa®

Bparckuil rocynapcTBeHHblil yHuBepcureT, Makapenko 40, bparck, Poccus
bolshaning@mail.ru, Phrstu@bk.ru, ‘markageo@mail.ru
Crarps moctynuna 13.12.2013, npunsita 13.02.2014

Chopmynuposansvl ycnosus cummempuu 0OHOPOOHO20 YUACMKA MPeXPA3HOU JUHUY DJeKMponepeoayu mpexnposooHo20
ucnoanenus. Cummempus 1eKmMpOIHEPLEMUYECKOl CUCmeMbl 0becneyusaem paseHcmed 6eIuyut QAHbIX HANPANCEHUL U TUHEHbIX
mokoe. Ilepedaua snexmpuyeckoi sHepaus o CUMMEMPUYHOMY MPEXNPOSOOHOMY YUACMKY NUHUU S]1eKMpPonepeoayu, 6x00auemy 6
COCMag  CUMMEMPUYHOU  SNEKMPOIHEP2eMUYECKOll  CUCTEMbL,  OCYWeCMEIAemCcs  MpeMs  DAGHOSEAUKUMU — Napamu  BO.H
INIEKMPOMASHUMHO20 NONA: MPeMA NAOAIOWUMU U MPEMS. OMPANCEHHLIMU BOTHAMU. TIpO2HO3UpOBaHUe GeNUYUH HANPAICEHULL U MOKO8
XONOCHO20 X00A BO3MONCHO UL NPU UZBECMHBIX YUCTEHHBIX SHAUYEHUAX NOCMOSHHBIX UHMEZPUPOBAHUS, KOMOPble ONPedeNsIOMCs Ha
OCHOBAHUU CXeMbl PACHPEOENeHUs BO0MH DNEKMPOMASHUMHO20 NOASL  800Nb  AHAIUSUPYEMO20 OOHOPOOHO20 YYACMKA JIUHUU
anexmponepedayu. Ilpedcmaenenvt Gopmynvi Ons OnpeodeneHus YUCIEHHbIX 3HAYEHUU SMUX NOCMOAHHbIX UHMESPUPOBAHUS.
IIpeocmasnenvt epaguueckue unmepnpemayuy pacnpeoenenus. HanpaXCeHus u Moka X0a0cmoz0 x00a 6001b 0OHOPOOHO20 YHACHIKA
mpexgasHoll MuHuY INEeKMponepeoa iy mpexnposoOH020 UCNOTHEHUS, BX00AWE20 8 COCMAB CUMMEMPUUHOU INEKMPOIHEPLEMUYECKOl
cucmembl.

KnroueBble coBa: (a3Hble HANPSHKEHUS, TUHEITHBIE TOKU, PEXKUM XOJIOCTOTO X0/a, OAHOPOIHBIH YI9aCTOK, TPEXIPOBOIHAS JIMHHS
JNEKTPOTIEPEIau, CHMMETPHUIHASI 3JEKTPOIHEpreTHIecKas CUCTEeMa, IIOCTOSHHbIE MHTETPUPOBAHNUS, TTAfAIoNIas U OTpaKEHHAs! BOJIHA
3JIEKTPOMAarHUTHOTO MOJIsI, TapMOHHUYECKas COCTaBIAIOLIAs, IOCTOSIHHAs PaclpOCTPAHEHMs 3JIEKTPOMAHUTHBIX BOJIH, BOJIHOBOE
CONPOTHUBIIEHHE.

Forecasting the voltages and idle currents on a homogeneous section
of the three-wire power line, a part of the symmetric electric
energy system

G.A. Bolshanin?, L.Yu. Bolshanina®, E.G. Maryasova®

Bratsk State University, 40 Makarenko St., Bratsk, Russia
3polshaning@mail.ru, ®brstu@bk.ru, ‘markageo@mail.ru
Received 13.12.2013, accepted 13.02.2014

Conditions of the symmetry of a homogeneous section of three-phase three-wire power line have been defined. The symmetry of
electric energy system provides equalities for the sizes of phase voltages and linear currents. Electric energy transferring on the
symmetric three-wire section of a power line, a part of the symmetric electric energy system, is carried out by three equal-sized couples
of waves of electromagnetic field, i.e. three incident and reflected waves. Forecasting the voltages and idle currents is possible only if
numerical values of integration constants are known and defined according to the scheme of distributing the electromagnetic waves
along the analyzed homogeneous section of the power line. Computational formulae for numerical values of the integration constants
have been given. Graphic interpretations of distributing the voltage and idle current along a homogeneous section of three-phase
three-wire power line, a part of symmetric electric energy system, have also been given in the article.

Keywords: phase voltage, linear currents, an idling mode, a homogeneous section, three-wire power line, symmetric electric
energy system, constant integration, incident and reflected waves of electromagnetic field, harmonic component, propagation constant,
wave resistance.
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Cnoco6 pacueTra K03(pPULIMEHTOB BOCbMHUIIOJIOCHUKA, 3aMeNa0lero
OJHOPOJHBIA y4aCTOK TPEXIPOBOIHOW JIMHUU 3JIeKTpoIepeiayn

I.A. bBonbuwanun®, J1.1O. Bonbmanuna®, E.I'. Mapbscosa

Bparckuil rocynapcTBeHHslil yHuBepcureT, Makapenko 40, bparck, Poccus
3polshaning@mail.ru, "brstu@bk.ru, ‘markageo@mail.ru
Cratbs noctynuna 28.11.2013, npunsra 25.01.2014

Ilpeocmasnena cxema 3ameujerusi 0OHOPOOHO20 YUACMKA MPEXNPOBOOHOU TUHUU INEKMPONEPedaiy 6 6ude 80CbMUNOIOCHUKA.
Dasnvle HANPSHICEHUs. U JUHEUHbIE MOKU MOJNCHO ONPeoeunms 4epe3 KoIp@uyueHmol 3mo20 60CbMUNONOCHUKA. Bocomunomocnux
onucwvigaemcs uiecmoio ypasnernusmu. Koagpguyuenmeor 6ocomunoniocnuxa modxcHo onpedenums, 3nas emopudnvie napamempot JIOII.
30ecy npeonoswcena memoouxa onpeoenenus KoIPOUUUEHMO8 3MO020 80CbMUNOMIOCHUKA U3 Cepull ONbIMO8 XOJI0CMO20 X00d U
Kopomrozo 3amvikanus. B sxcnepumenme yuacmeyriom: ucmounux mpexgasnoti 3/C, dceramenvho NOHUINCECHHO2O HANPSICCHUSL;
wecmyv  BOILMMEMPO8, WeCmb AMNEPMEMPOs;, WeCmb GazomMempos, 08eHAOYAmMb KOMMYMUPYIOWUX YCMPOUCMS, 6 Kauecmee
KOMOPbIX MO2Ym ObiMb UCNOTb306AHbL 0ObIYHbIE GLIKIIOUAMENU UTU PYOUTbHUKU.

KiroueBbie cJioBa: BOCBMUIIOJIFOCHUK, TpeX(i)a3Ha${ TPEXIIPOBOAHAA JIMHUA DJIEKTponepeaaiu, KO3(1)(1)I/ILII/IGHTLI
BOCBMMHIIOJIFOCHUKA, OIIBIT XOJOCTOI'0 X04a, ONBIT KOPOTKOI'O 3aMBIKaHUA.

Calculation method of coefficients of the eight-terminal circuit,
substituting a homogeneous section of the three-wire power line

G.A. Bolshanin?, L.Yu. Bolshanina®, E.G. Maryasova®

Bratsk State University, 40 Makarenko St., Bratsk, Russia
3polshaning@mail.ru, ®brstu@bk.ru, ‘markageo@mail.ru
Received 28.11.2013, accepted 25.01.2014

The circuit of substitution of a homogeneous section of the three-wire power line has been shown in the form of the eight-terminal
circuit. Phase voltages and linear currents can be defined through coefficients of the eight-terminal circuit. The eight-terminal circuit
is presented by six equations. Coefficients of the eight-terminal circuit can be defined, knowing secondary parameters of the high
voltage line. The article proposes a method of determination of coefficients of the eight-terminal circuit from the set of open-circuit
tests and short-circuit tests. A source of three-phase EMF of lower voltage (desirable), six voltage meters, six ampermeters, six
phasemeters and twelve contact elements, such as circuit switches or circuit breakers, have been involved in the experiment.

Keywords: eight-terminal circuit, three-phase three-wire power line, coefficients of the eight-terminal circuit, open-circuit test,
short-circuit test.
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IT-TexHo/I0TMH B Bonpocax o6ecrieyeHUs MHPOPMALMOHHOM
6e30MacCHOCTU NpeANpPUATHN

M.IO. UBanos

Bparckuil rocynapcTBeHHslil yHuBepcureT, Makapenko 40, bparck, Poccus
nis@brstu.ru
Crartss moydena 16.12.2013, npunsra 17.02.2014

TIpeocmasnenvl pesyrbmamvi UCcie008anuti OA306bIX MAMEMAMUYECKUX U ANSOPUMMUYECKUX ACNEKIMO8 CUMMEMPUUHBIX U
acumMmempuyHelx Kpunmozpaguueckux npeobpazosanuti Ha npumepe wudpos RC4 u Inv-I'amans, a makce blpabomku u nposepKu
NEKMPOHHOU Yugposoli noonucu. Paccmompen cnexmp unmepecos cyObeKmos UHQGOPMAYUOHHBIX OMHOUWLEHUL ¢ NPUBASKOU K
Kamezopusm  ungopmayuonnou  6e3onacnocmu.  IIpoananuzuposanvi  0OCMOUHCMBA U HEOOCMAMKU — CUMMEMPUUHBbIX U
acummempuuHvlx Memooos kpunmoepagpuu. Ilpueedenvi pazmenmvl KoOa, OnUCHIBAOWe20 2106aNbHbIE NEPEeMeHHble, MACCUE
OAHHBIX, 3ANOJHEHUe MACCU8a U QYHKYU, pedaiusyiowyro wugposatue oaiuma ucxoorou uxgopmayuu ¢ nomowwio wuppa RC4.
Ilpeonoowcen 3¢hhexmusHblli KpUnmoaniecopumm, HAOEHCHOCHb KOMOPOo20 00VCIO0NEeHA CILONCHOCHbIO GbIYUCICHUL OUCKDEMHbIX
N02apUPMo8, ¢ ORUCAHUEM NPOYecca WUPPOBanus U Oeuudposanis meKcma, 2eHepayul napbl Kuoyel, 6blYUCIeHUs OMKPbINo20
Kmova u Gopmuposanus yu@poeoii noonucu c¢ nocredyiowell ee sepugpuxayuei. Ilokasana 603mMOACHOCHb ABMOMAMUIUPOBAHHOSO
WUPGPoBaHUsL MEKCMOBbIX OAHHBIX HA OCHOBE OUCKPEMHO20 102aPUDMUPOBAHUL U (POPMUPOBAHUSL IIEKMPOHHOU YUPDPOBOT NOONUCU,
aenowencs 3PexmusHvIM CpeoCmeom NoOMEePHcOeHUsA NOOTUHHOCTU U A8IMOPCMEA UHPOPMAYUU 8 INEeKIMPOHHOU (opme.

KnroueBble cinoBa: mHpopmaruonHas 0e30MacHOCTb, IIU(POBAHHE, CHMMETPUYHBIE M ACHMMETPHYHBIE KPHITOTpadHUIeCKHe
CHCTEMBI, JJIEKTPOHHAsI [I(POBAst ITOIIHCH, IPOrPaMMHOE 00eCIIeUeHHE.

IT-technologies in enterprise information security matters

M.Y. lvanov

Bratsk State University, 40 Makarenko St., Bratsk, Russia

nis@brstu.ru
Received 16.12.2013, accepted 17.02.2014

The research results for basic mathematical and algorithmic aspects of symmetric and asymmetric cryptographic transformations
in terms of RC4 cipher and EIGamal encryption system, as well as development and verification of electronic digital signature have
been shown in the article. The spectrum of the interests of the subjects of information relations with reference to information security
categories has been examined. The advantages and disadvantages of symmetric and asymmetric cryptographic methods have been
analyzed. There have been given code fragments representing the global variables, data array, data array filling and the function in
which the encryption of byte input information is implemented with the help of RC4. An effective cryptoalgorithm has been proposed.
Its reliability is caused by complex calculating of discrete logarithms with the description of the text encryption and decryption
processes, of key pair generating, public key computing and digital signature creating with its subsequent verification. The possibility
of automated encryption of text data based on the discrete logarithm problem, and of creating the digital signature as an effective tool
for confirming the information authenticity and authorship in electronic form have been presented.

Keywords: information security, encryption, symmetric and asymmetric cryptographic systems, electronic digital signature, software.
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OueHka 3¢ PeKTUBHOCTU TEXHOJIOTUU YTUJIU3ALUU SHEPTUU YXOAALUX
ra3oB KOTJIOB, BK/IIOYAKOLeX TEIJIOTY KOHAEHCAlUH BOASHbBIX TApOB

B.K. Encykos

Bparckuii rocynapcTBeHHbI yHUBEpCHUTET, yi. Makapenko 40, bparck, Poccus
elswk@mail.ru
Crarbst noctymina 16.12.2013, nmpunsra 19.02.2014

Ha ocnose awnanuza aumepamypHvlx OQHHBIX, UCCLEO08AHUL, NPOBCOCHHbIX AGMOPAM JUYHO U C MASUCIPAHMAMU,
Paccmampuearomes: MexHOI0SUYU YMUIU3ayuy SHep2ull YX00suux 2a308 KOmi08, 8KIoUaowell meniony KOHOeHCayuu 600IHbIX NApOs.
3aoauamu uccnedosarnuii sengomes onpedeierue Haubonee IPHEKMUBHbIX MEXHOIO2UL YKAZAHHOU YMUIU3AYUL U YIMOYHEHUe YCI06ULL
ux npumenenusi. Buldensiomcs credylowue npoOiemvl GHeOpPeHUs. PACCMAMPUBAEMbIX MEXHOAO2UL: ONACHOCMb  YXYOUeHUs:
CAHUMAPHO-CUSUCHUYECKO20 U  MEXHOIOSUYECKO20 KaYyecmed HazspesaeMol 600bl 6 KOHMAKMHbIX Meni000MEeHHUKax aubo
npuobpemenue CUTbHLIX KOPPOIUOHHBIX CE0UCME KOHOCHCAMOM, BbIOCTUSUMCA U3 2308 HA NOBEPXHOCHHLIX MENi000MEeHHUKAX,
CTLOJICHOCHTL U He 8Ce20a BbICOKASL HAOEICHOCHTb CXeM NOOCYWKU ObIMOBLIX 2A308 NOCIE MENIOYMUTUZAMOPA; PA3IUYUe U CLOHCHOCb
MemoouK pacyema menioymunu3amopos ObLMOGbIX 24308 ¢ KOHOeHcayuell 600AHbIX napog. [lpednazaiomes nymu peuienust YKa3aHHbIX
npobrem. Kpamko ykasviearomcss owiubKu 6 Cyuwecmeylomux Memooukax meniogo2o pacuema pAa3iuyHblX Menio0OMeHHbIX
annapamog 6 paccmampusaemvlx mexnonocusx. Ilokazana 6viCOKas IKOHOMUYECKAs: IPHEKMUSHOCMb GHEOPeHUs. MeXHOI02ULL
VMURUAYUY IHEPSUU YXOOSWUX 2a308, GKAIOUAIOWell MEeNnIomy KOHOeHCayul 8OOSHbIX NAPO8, HA MENIOUCOYHUKAX, PAbOMAIowux
KaKk Ha npupooHom 2ase, max u Ha Oypom yene. Paccmompenul u onucanvl yciogus 3phekmusnozo npumMeHenus Jmux mexHoI02uil.
Ommeuena HeoOX00UMOCMb OANbHEUWUX UCCIe008AHULL N0 YIMOYHEHUIO 3HAYEHUll KOdpduyuenmos menionepedauu 8 KOHMAKMHbIX
9IKOHOMAU3EPAX U NOBEPXHOCTNHBIX MENI00OMEHHUKAX (NPU KOHOEHCAyuu 8005IHbIX NAPOS).

KioueBble cjioBa: 3HEProcOCpeKECHUE, TEXHOJIOTHH, TeruiodiekTporeHTpans (TDII), koTenbHas, KOHTAKTHBIH 3KOHOMaii3ep,
TEIUI00OMEHHUK MTOBEPXHOCTHOTO THIIA, KOHJCHCANUS BOASHBIX MAPOB.

Efficiency assessment of utilization technologies of boiler’s exit gas
energy including heat of steam condensation

V.K. Elsukov

Bratsk State University, 40 Makarenko St, Bratsk, Russia
elswk@mail.ru
Received 16.12.2013, accepted 19.02.2014

Utilization technologies of boiler's exit gas energy including heat of steam condensation have been considered using the analysis of
the published data and the investigations made by the author of this article personally and in collaboration with Master students. The
objectives of the study are the detection of the most effective technologies for the mentioned utilization and the specification of their
application conditions. The following problems of implementation of the technologies have been emphasized: the danger of
deteriorating sanitary hygienic and technological quality of heated water in contact heat exchangers; acquisition of strong corrosive
properties by the condensate released from the surface heat exchangers gas; complexity and not always high reliability of the flue
gases drying schemes after the heat recovery; the difference and complexity of calculation methods of flue gas heat recovery with
water vapor condensation. The ways to solve these problems have been suggested. The errors of existing methods of various heat
exchangers' thermal calculation in these technologies have been shown briefly. High economic efficiency of utilization technologies of
energy exit gases including the heat of water vapor condensation on the heat sources operating on both natural gas and lignite has
been demonstrated. The conditions of effective application of these technologies have been examined and described. The need for
further research to clarify the values of heat transfer coefficients in the contact economizers and surface heat exchangers (in presence
of the water vapor condensation) has been highlighted.

Keywords: energy saving, technologies, combined heat-and-power plant, boiler house, contact economizer, surface-type heat
exchanger, condensation of water steam.



[IpyuMeHeHVE KOMITIEHCUPYIOILET0 PETYJIMPOBAHUS AJ1sI MHOTOCBSI3HOTO
yIpaBJeHUsI MHOTONapaMeTPpUIeCKOU CUCTEMOM

C.A. Jlpsikonnia®, U.P. CyraueBckuii’

Bparckuii rocynapcTBeHHbIH yHUBepcUTeT, yi. Makapenko 40, bparck, Poccus
“diaconitsa@mail.ru, "katanig@mail.ru
Crartps moctynuna 24.12.2013, npunsita 18.02.2014

Ha cecoonswunuti denvb cucmemvl YRpasieHus mMexHOIOSUYeCKUMU NpOYeccamu OCHOBbIBAIOMC HA 00beOUHEHUU HEeCKOTbKUX
npoOCMblX 0OHOKOHMYPHBIX cucmem. Buympennsis cmpykmypa maxux cucmem s6semesi 6eCbMa CIOACHO, 6e0b KANCObIU U3 KAHAL08
Pe2YIUPOBANUSL CE53AH C OPYSUMU KAHALAMU NOCPEOCMBOM NEPEKPECHHbIX C653€l, 8 Pe3Vibmame 4e20 NPoUcXooum 3HA4UmMenbHOe
CHUDICEHUEe Kauecmaa pe2yiupo8anusi MexHOAI02UYeCKUxX napamempos oovekma. st ycmpaneHust 63aUMHbIX C853ell MedHcO0y KAHALaMU
PEYAUPOBANUsT PACCMAMPUBAEC Memo0 NOCMPOEHUsT CUCMeEM YAPAGNeHUs C UCNONb306AHUEM CHEeYUATbHbIX OONOIHUMETbHbIX
YCMPOUCME-KOMNEHCAmMOPos, KOMopble HACMPAUBAIOMC MAKUM 00pa3om, umobvl céecmu K MUHUMYMY HepeKpecHmHble C6533U 6
YIPAGISAEMOM MHOSONAPAMEMPULECKOM 00bekme. B c653u cO CIONCHOCMbIO MAMEeMAMUYeCKUX 6bIYUCTICHULl 8 HACMOAWULL MOMEHM
KpatiHe Mano UCCIe008AHUL, CGA3AHHbIX C U3VHEHUEM MHO20CEA3HO20 YNPAGIEHUs MHO2ONAPAMEMPUYECKUMU CUCIEMAMU C
NPUMEHEHUEM KOMNEHCUPYIOUe20 pe2yIuposanus, U paspadomox CcOOMEemcmsylouux @uauveckux peuteHuil. HMcxods uz smoeo,
603HUKAEM HEOOXOOUMOCHb CO30AHUsL HOBbIX MeMO008 U AI20PUMMOE ONPeOeleHUsl ONMUMAIbHLIX HACMPOEK Napamempos
Pe2yIuposanust, OCHOBAHHBIX HA NPUHYUNE OUHAMUYECKOU KOMNEHCAYUU 8 MHO2ONAPAMEmMpPUYecKux cucmemax. Memoo mMHo20¢6531H020
VAPAGIeHUst MHO2ONAPAMEMPUYECKOU CUCIEMOTL C NPUMEHEHUEM KOMNEHCUPYIOWe20 PecyiuposaHiis A6semesi 6eCoMd AKMYalbHbIM U
npakmuyecky 3HayumviM. HM3yuas noeedenue cucmemvl, NOCMPOEHHOU NO OAHHOMY MEmMOOY, MOICHO COelamsb 6bi600bl 00
ahexmusHoll pabome KOPPeKMUPYIOWUX YCMPOUCMS.

KiroueBrble ciioBa: MHOIonapaMeTpuiIE€CKUe€ TMHAMUYECKUE CUCTEMBI, IEPEKPECTHLIC CBA3H, KOPPEKTUPYIOINUE yCTpOﬁCTBa.

Using compensatory regulation for multivariate control of multi-
parameter system

S.A. Diakonitsa®, 1.R. Sugachevskiy”

Bratsk State University, 40 Makarenko St., Bratsk, Russia.
3diaconitsa@mail.ru, "katanig@mail.ru
Received 24.12.2013, accepted 18.02.2014

Today’s technological process control systems are based on combining several simple one-loop systems. The inner pattern of such
systems is rather complex, because each regulation channel is connected to other channels by cross couplings and, therefore,
regulation quality of object technological parameters is deteriorate heavily. To overcome the mutual relations between regulation
channels there has been studied the method of creation of control systems by using special additional compensatory devices which are
set up to minimize cross couplings in controlled multi-parameter object. Due to the complexity of mathematical computations, there
are little researches connected with studying the multivariate control of multi-parameter systems with compensatory regulation, and
development of relevant physical decisions. Hence, there is a need of creation of new methods and algorithms to determine optimal
settings of regulation parameters based on the dynamic compensatory principle in multi-parameter systems. The method of
multivariate control of multi-parameter system with compensatory regulation is topical and practice-significant. By studying the
behavior of the system constructed with this method, it is possible to conclude that compensatory devices work effectively.

Keywords: multi-parameter systems, multivariate control, compensatory regulation.
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Tpe60BaHI/IH, npeabdaBjideMble K IOBEPXHOCTHU OEeTOHHBIX I/IB,ZLGJII/Iﬁ

JI.A. Mamaes®, B.C. CDe)IOPOBb, C.H. T'epacumos’, P.M. (Dap3anne13d

Bparckuii rocynapcTBeHHbI yHUBEpCHUTET, yi. Makapenko 40, bparck, Poccus
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Cratps noctynmia 10.10.2013, npunsra 10.03.2014

Bemonnvle uzdenus 00axicHbl 001A0AMb 8bICOKOU NMOYHOCIBIO 2COMEMPULECKUX PA3MEPO8, YUCHOMOU 00pabomKu u pOGHOCbIO
NOBEPXHOCMU, OOCMAMOYHOU  adeesuell 0Nl 00eCneyeHUuss GO3MONCHOCHU NOKPLIMUS UX  OMOENOYHbIMU — MAMepualamu,
mpewunocmoiikocmuio. Kpome moeo, sicene306emontvle coopylcenus HAXo00AMCs 8 HeONA2ONPUAMHBIX YCI0BUAX IKCNIYAMAYUU, YMO
makoice 6ausiem Ha 00J208EYHOCHIb COOPYICEHULL, U320MABIUBAEMbIX U3 MAaKUX uzoenull. /laxice Hebobuue 8biCMynsl Ul yeiybaeHus,
3aNOIHAACL 8OOOU, MO2YM CMAMb 04aA2amMu paspyuwienuss Nokpuimus. M3 2niyOunHblx cloes K NOGepXHOCMU, 8Cle0Cmeue pasHocmu
memnepamyp, noocacvl8aemcs 600d U y@eiudusaenm cnmenenb 6000HACHIUEHUsl NOBEPXHOCHIHBIX CII0e8, YO 6e0em K UX pa3pyuleHuio.
Boicmputil u noanwii 0meood 800bl ¢ OEMOHHbIX NOBEPXHOCMEN 3 CHen YMEHbUEHUS UepPOX08AMOCmU NIOCKOCMU NO8EPXHOCIHO20
CN0sL AAGNAEMCSL OOHUM U3 8ANCHEUUX (aKmopos, 06ecneuusarouux 00JI208eHHOCHb (PACAOHBIX INIEMEHMO8 30aHUl, OOPON’CHBIX U
a3poopomubix noxkpeimuti. Kpome moeo, scenezobemonnvie uzdenus OO0NNCHbL 0011a0AMb GbICOKOU MOYHOCHBIO 2e0MEMPUYEeCKUX
pazmepos, yucmomoti 0opabomKu u poOGHOCMbIO NOBEPXHOCIU, OOCMAMOYHOU adze3ueti 015l 06ecneyeHus: B03MONCHOCIU NOKPLIMUS
UX OMOENOYHBIMU MAMEPUALAMY, MPEUWUHOCMOUKOCIbIO NPU MPAHCROpmMuUposKe u dKkcnayamayuu. Tpebosanus, npeovseisemvie K
Kayecmsy OemouHwvlx usdenutl, pezramenmupytomcs 6 Poccuiickoii @edepayuu coomeemcmeyiowumu I OCTamu, mexuwuueckumu
yenosuamu (TY) u CHullamu. O630p HOpmMamugHbix OOKYMEHMO8 NO Hene300emOoHHbIM KOHCIMPYKYUAM U US0eTUAM, UCNOTbIYEeMbIM 8
PA3IUYHBIX 00IACHISIX CIMPOUMENbCMEA, NOKA3A, YO 0COOEHHO BONbUOe 3HAYEHUE UMEIOM 60NPOCHL YUCTNOMbL NOGEPXHOCTIU.

KuaroueBble cia0Ba: MepoXoBaTOCTh, MOBEPXHOCTH, 3arIaXUBAaHUE, MOJTOBEYHOCTH, U3JEIHE, MPOYHOCTH, (POpMOBaHUE,
CTPOUTEIBCTBO.

Requirements to concrete products surface

L.A. MamaeV?, V.S. Fedorov®, S.N. Gerasimov®, R.M. Farzaliev®

Bratsk State University, 40 Makarenko st., Bratsk, Russia
pro_uch@brstu.ru, bfedorov-v-s@yandex.ru, sdm_gerasimov@rambler.ru, Yfarzaliev-R-M@mail.ru
Received 10.10.2013, accepted 10.03.2014

Concrete products must possess high accuracy of geometrics observance, surface finish and evenness, sufficient adhesion for
finishing materials covering, crack resistance. Besides, ferroconcrete constructions are used in adverse service conditions that, in turn,
influence the durability of constructions produced of such items. Even small asperities or cavities, being filled with water, can become
the coating damage centers. Due to the temperature difference, water leaking from the deep layers to the surface increases the extent
of the surface layers water saturation and results in their damage. Rapid and complete water drainage from concrete surfaces due to
the reduction in surface layer roughness is one of the major factors providing durability of the facade building elements, road and
airfield pavements. Besides, ferroconcrete products must possess crack resistance during their transporting and operation. In the
Russian Federation, the requirements to the concrete products quality are regulated by the appropriate State Standards, specifications
(TU) and the Construction Norms and Regulations. The review of normative documents on ferroconcrete structures and products used
in various construction areas has demonstrated that the surface finish issues are of great importance.

Keywords: roughness, surface, float finish, durability, product, strength, forming, construction.
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HUccienoBaHue NpocTpaHCTBEHHOW BUOpaLMu 06pabaThiBaOLIETO
[leHTpa B pexxuMe ppe3epoBaHUs

A.B. Jlykbsinos™ 2, JI.IL. Aneiinnkos> "

1I/Ip1<ch1<m‘/'1 rOCyJapCTBEHHBII YHUBEPCHUTET IyTeil coobuienus, yi. Yepusimesckoro 15, Upkyrck, Poccus

JIHCTHTYT ABHAMANIMHOCTPOCHHS H TpaHCTOpTa MPKyTCKOT0 rOCYJapCTBEHHOr0 TEXHIUECKOTO YHHBEPCHTETa, yiI. JlepMonTOBa 83,
Upxkytck, Poceus

3loukian@inbox.ru, "aleynikov@istu.edu

Crartps moctynuina 17.12.2013, npunsita 20.02.2014

B cmamve paccmompenvi paspabomka u npumeHeHue NpoSPAMMHO-ANNAPAMHO20 KOMNIEKCd, NO360NAI0WE20 BbINOIHAMb
MHO20KAHAbHOE USMEpeHUue Napamempos eudpayutl i npoeooumb AHANU3 IMUX NAPAMEMPOS NPOSPAMMOl, paspabomaHHoOU 6
cospemennoll cpede 2paguueckozo npoepammuposanus Labview. Ocobennocmvio 0anno2o Komniekca A6isemcst mo, umo Mooyib
cbopa danHbIX U pabouas cmanyus NOOKIIOUeHbl Mexcdy coboil no becnpogoonomy kanany cessu Wi-Fi. Henonvsosanue npozpamme,
paspabomannoti 6 cucmeme Labview, noseoisiem ucnonvzosame 60abuol GYHKYUOHANLHBIL HAOOP CPedCmE OISl BLINOIHEHUS AHAIU3A
BUOPOCUCHAN08, HANPUMED, BbINOIHEHUE CHEKMPANbHO20 AHANU3M, HAXONMCOEHUE CPEOHeK8AOPAMUUHO20 3HAYEHUS 34 6bIOPAHHbIE
unmepeanvl 8pemenu. I[Iposedenvl uccire0o6anus no onpedenenulo uUOpayull, BOHUKAIOWUX Npu 00Opabomke Mamepuana
obpabamuiearowum yYyeHmpom. 3ape2ucmpuposantble CUSHALbL NAPAMEMPOs GUOPAYUL NPU PASHBIX SHAYEHUAX NOO0AY NOO0Bep2alch
CHEKMPANbLHOMY AHATU3Y, 8 pe3yibmame KOMopo2o Obliu 6blA6NIeHbl XapaKmepHble Yacmomvl 060py0osanus (060pomuas 4acmoma
UHCMPYMEHMA, YaACMOmMd 6PAWEHUs. PeXCYWUX KPOMOK ¢hpesvr u Op.). HMccieoosanvl amniumyOvl 3HAYEHUN PA3HbIX HYACMOM 6
3asucumocmu om @enuduHvl nooauu. Onpeodenenvl 3a8UCUMOCTIU CPEOHEKBAOPAMUYHOZ0 3HAYEHUs SUOPOYCKOPEHUA HA WNUHOeNe
obpabamuiearowezo yenwmpa om genudunsvl nooauu. Ilpouzsedeno cpasuenue napamempos suopayuy wnuHoers 0opabamuléaowe2o
yeHmpa ¢ YCMAHOGIEHHbIMU HOPMAMU OONYCMUMOU eubpayuu 8 pescume obpabomku. OOOCHOBAHA BANCHOCML CO2NACOBAHUS
DeAHCUMO8 Pe3aHUS C YPOBHEM BOIMONCHOU BUOPAYUU WUNUHOCIS, PEXCYWe20 UHCIPYMEHma u oopadbamuleaemoi 0ema.

KnroueBble cioBa: mapameTpsl BHOparuy, BHOpanmusi IINHHAENS 00paOaThIBAIONIEro IEHTpPa, KOMIUIEKC MHOTOKaHAJIbHOTO
H3MEpeHHs TapaMeTpoB BHOpaLUiL.

Research in the space vibration of machining center in milling mode

A.V. Lukyanov"? D.P. Aleynikov*"

YIrkutsk State Transport University, 15 Chernishevsky St., Irkutsk, Russia

?|nstitute of Aircraft Machine Engineering and Transport of National Research Irkutsk State Technical University, 83 Lermontov St.,
Irkutsk, Russia

qoukian@inbox.ru, baleynikov@istu.edu

Received 17.12.2013, accepted 20.02.2014

The article describes the development and application of hardware and software system that allows to perform multichannel
measurement of vibration parameters and to analyze such parameters with the program developed in the modern environment of
graphical programming LabVIEW. A special feature of the complex is that the data acquisition module and a workstation are
connected to each other wirelessly, by mean of Wi-Fi. Application of the system developed in LabVIEW allows a large functional set of
tools for analyzing of vibration signals, such as spectral analysis or finding root-mean-square value for selected time intervals, to be
used. The researches in determining the vibrations, arising during material processing by machining center, have been conducted.
Recorded signals of vibration parameters in different entries have been subjected to spectral analysis, in which the characteristic
frequencies of equipment (rotational frequency of a tool, rate speed of the cutting edges of a milling tool, etc.) have been revealed.
Amplitudes of various frequencies, depending on the value of the entry, have been researched. The dependence of the root-mean-
square value of vibrational acceleration at the machining center spindle on the value of the entry has been determined. We have
compared vibration parameters of the machining center spindle with the fixed norms of admissible vibration in processing mode. It has
been justified the importance of the coordination of cutting conditions with the degree of possible vibration of the spindle, the cutting
tool and the work piece.

Keywords: vibration parameters, vibration of the machining center spindle, a complex of the multichannel measurement of
vibration parameters.
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UYmobvl yeeruuums cpox cayxcovl OpaxrcHo2o 0060pyo006anus 01 000bluU 30710Md, He0OX00UMO 3HAMbL CKOPOCMb KOPPO3UU
CNAB08, UCNONIBL3YeMbIX OJ1A U320MOBNIeHUs Opae, 8 Pa3IuuHblx cpedax. B nacmosweii pabome nposedeHo ucciedosanue KOppo3uUoHHOU
CMOUKOCMU PA3IUYHBIX CHAAB08. [[Isi onpeodesieHuss CKOpOCMuU KOPPO3UU NPUMEHSAU NONAPUSAYUOHHBITL MemOoO C UCNONb3068aHUEM
nomenyuocmama-eanveanocmama  «I[IH-50-Proy. Benuuuny ckopocmu Kopposuu onpeoensiiu HA OCHOBAHUU 0Opabomxu
NONAPUIAYUOHHBIX KPUBIX C NPUMEHEHUEM Zpapuyeckoeo memooa. [[isi KOHMpPOsi NOJYYEHHbIX Pe3yibmanos Onpeoesisiu CKOpoCb
KOppOo3uu no yOwliu Maccvl 00pasyos, U3e0MosJeHHbIX U3 mex Jice Cniasos (epagumempuyeckuil memoo). Ilonyuennvie pezynrvmamol
noKazanu 8bICOKYI0 cxooumocmys. Onpedenenvl 3HaUeHUs. CKOPOCMU KOppo3uu 0 CRIABOS, U320MOBNeHHbIX Ha MpKymckom 3a8o0e
msiceno2o mawunocmpoenus. HMcciedosanus npogoouniucs 8 MoOeibHOM pacmeope U 6 600e U3 30Hbl IKCNAYAMAYUU OpadlcHo20
obopyoosanus. Ha ocnosanuu cpaenenus 3HaueHuii cKOpocmu Kopposuu GvlisieHvl Haubosee ycmotiyugvle cmanu. Kopposuonnas
cmotixocmy o3pacmaem 8 paoy: 09I'2C, 110I'13J1, Cm3nc, 45, 60, BT20, 12X1, 12X18HIT.

KiioueBble ciioBa: JpakHoe 00OpYNOBaHHE, CKOPOCTh KOPPO3MH, KOPPO3MOHHAs CTOMKOCTH, IOJSPU3ALMOHHBIC KPHUBBIC,
IpaBUMETPHSL.

Research in noncorrodibility of the steels applied for the manufacturing
of dredging equipment in gold mining

A.N. BaranoV?, E.A. Guseva®, E.M. Komova®

National Research Irkutsk State Technical University, 83 Lermontov St., Irkutsk, Russia
®Ek.komova@yandex.ru, ba_baranow@mail.ru, ‘el.guseva@rambler.ru
Received 16.12.2013, accepted 21.02.2014

To increase of service life of dredging equipment in gold mining, it is necessary to know the corrosion velocity of alloys, applied
for the manufacturing of dredges, in various medium. The article deals with the research in noncorrodibility of various alloys. To
measure the corrosion velocity, polarization method with potentiostat-galvanostat «Pi-50 Pro» has been used. The rate of the
corrosion velocity has been measured on the basis of the processing of polarizing curves with the use of a graphic method. To control
the results, the corrosion velocity on the loss in weight of the samples, which were made of the same alloys, has been measured
(gravimetric method). The results have shown high convergence. There has been determined the values of the corrosion velocity for the
alloys made at Irkutsk Heavy Engineering Factory. The researches have been done in the modelling solution and in the water taken
from the operation zone of dredging equipment. Highly noncorrodible steels have been discovered on the basis of the comparison of
the values of the corrosion velocity. Noncorrodibility increases in a row: 0972C, 1107°13J1, Cm3nc, 45, 60, BT20, 12X1, 12X18H9T.

Keywords: dredging equipment, corrosion velocity, corrodibility, polarizing curves, gravimetric method.
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JlelicTBYe MOHHOM 06pabOTKU Ha 3JIEKTPUYECKYI0 TPOBOJUMOCTD
INPUMOBEPXHOCTHBIX CJI0€B OKCHUAHBIX MOJUKPUCTANIAYECKUX
MOJIyNIPOBOAHUKOB"

T.C. ®panrynsan®, C.A. ['biHrasos”

HuctuTyT Hepaspymaroniero KouTpoisi HarronansHOTo ucciaeoBaTeabckoro TOMCKOTO HOIMTEXHHYECKOTO YHUBEPCUTETA,
ip. Jlenuna 30, Tomck, Poccust

*fts@tpu.ru,"ghyngazov@tpu.ru
Crartest nonydena 24.12.2013, npunsita 22.02.2014

H3yueno enusinue UOHHO20 0OYHeHUs HA INEKMPONPOBOOHOCb NPUNOBEPXHOCHIHBIX CLOE8 08YX MUNoe noaukpucmaiiuyeckux Li-
Ti peppumosswix norynposoonuxos. Hccnedyemvie 0opasybl OMIULAIUC, Opye 0m Opyd elUNUHOU INEKMPONPOEOOHOCTU U dHepuel
axmusayuu snekmponepenoca E.. O6ayuenue nposodunoce yckopennsimu uonamu Ar” ¢ snepeueii E = 150 k2B pmioencom @ = 10 °
uon / cm °. Vemanoeneno, umo uonnas obpabomra 6blCOKOOMHBIX (PepPUMOE NPUGOOUM K ZHAYUMETLHOMY CHUIICCHUIO SHEp2ulL
akmusayuu E; u cyuecmeeHHOMY YBEIUUEHUIO INeKMPONPOBOOHOCU UX NPUNOBEPXHOCMHBLIX Clloes. Jleticmeue UOHHO20 NY4YKA Ha
VKa3aHHble XAPAKMePUCMUKY HUSKOOMHBIX 00pa3yoe Aeisemcs sHavumensHo obonee cnabvim. OOHApytcenHOe NOHUMCEHUE YUCTEHHbIX
sHaueHuti E, 00bACHAEMCs CHUMCEHUeM 6 pe3ynomame OONYYeHUs GelUHUHbl MENC3EPEHHO20 NOMEHYUdIbHo20 bapvepa,
cyuecmeyioujeco 6 OKCUOHbIX NONUKPUCTATIUYECKUX NOJYRPOBOOHUKOBLIX cmpykmypax. [Ipuuunou nadenus 6apvephoi paznocmu
NOMEHYUANO8 ABNAEMCA NOHUICEHUE CIMENEeHU OKUCIEHUS MeNC3ePEHHOU 2PAHUYbI, BbI36AHHOE NPEUMYWECMBEHHOT decopoyuell us ee
obnacmu Kuciopoda nod oelucmsuem UoHHO20 nyuxa. OnpedenreHa mepmuuecKkas cmabuibHOCmb IPphexma UOHHO-PAOUAYUOHHO2O
MOOUPUYUPOBAHUSL DNIEKMPUYECKUX XAPAKMEPUCTMUK UCCTE0YEMbIX (Heppumos.

KnrodeBble c10Ba: OKCHIHBIE TOTYIPOBOJHUKH, (PEPPHUTHI, HOHHOE 00TyUCHHUE, FIMEKTPHUIECKas IPOBOJUMOCTb.

Ion treatment effect on the electrical conductivity of the surface
layers of polycrystalline oxide semiconductors

T.S. Frangulyan?, S.A. Ghyngazov®

Institute of Non-Destructive Testing of National Research Tomsk Polytechnic University, 30 Lenin ave., Tomsk, Russia

*fts@tpu.ru,"ghyngazov@tpu.ru
Received 24.12.2013, accepted 22.02.2014

The effect of ion irradiation on the electrical conductivity of the near-surface layers of two types of polycrystalline Li-Ti ferrite
semiconductors was investigated. Test samples differed from each other by the conductivity and activation energy of charge transfer
E.. Irradiation was carried out with accelerated ions Ar* with energy E = 150 keV, fluence F = 10 *® jons / cm?. It was found that for
ferrites with high-resistivity observed a significant reduction in the activation energy E,and a substantial increase in the electrical
conductivity of the near-surface layers as a result of ion treatment. Effect of the ion treatment of ferrites with low-resistivity is much
weaker. The observed reduction of the numerical values of E, under irradiation was explained by decreasing of value of grain
boundary potential barrier existing in polycrystalline oxide semiconductor structures. The reason for the decreasing of the barrier
potential difference is to reduce oxidation of the grain boundary due to the desorption of oxygen from this region under the influence of
the ion beam. The thermal stability of the effect of ion- radiation modification of the electrical characteristics of the studied ferrites
was determined.

Keywords: oxide semiconductors, ferrites, ion irradiation, electrical conductivity.
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JKCIpecc-MeTo/, OLleHKH 3P PEeKTUBHOCTU OYUCTKHU NPOMBILIJIEHHbIX
CTOKOB IIPpU pa3paboTKe POCCHIMHBIX MECTOPOXKAEHUN

K.B. Csasnosa

3abaiikanbCKUH ToCcyJapcTBEHHBIH YHUBEPCHTET, AslekcaHnpo-3aBosckas 30, Yura, Poccns
kristi24091990s@yandex.ru
Crarbst noctymina 12.11.2013, nmpunsra 10.02.2014

Paccmompena npobnema ouucmku CMOUYHbIX 600 20PHBIX NPEONPUAMUL NPU Pa3pabOmKe POCCHINHLIX MECMOPOACOEHUT Om
3aepAZHAIOWUX UX meepovix e3eeceil. Haubonee spghexmusnvim npusnan KOMOUHUPOBAHHDBLL CNOCOO OcCEemienusi cOpACbI8aeMblX
MEXHONOSUYECKUX 800, KOMOPbLI NO3B0UM NOBBICUNL KAYECIBO OYUCHKU U NPOONUNb CPOK CLYHCObL PUILMPOBATLHBIX YCIPOUICTS.
Hannwiii cnocob exmouaem 6 cebsi XUMpPeaceHmMHYI OYUCMKY C UCHONb306aHUEM QAOKVIAHMA 8 OMCMOUHUKAX U MEXAHUYECKYIO
OYUCIKY NPeO8apumenbHO OC8EMIEHHbIX 800 6 QUILMPOBANLHBIX YCMPOUCMBAX C UCNONb308AHUEM BO0JOKHUCHIBIX HEMKAHbIX
mamepuanos. Ilpu 6HeOpeHuu npospeccusHbX MEXHONO2ULl OYUCHKU CMOYHLIX 600 OONbWMOEe 3HaYeHUe npuodpemaem 3adaua
ONepamuBHO20 IKOI02ULECKO20 KOHMPOA. A ee ocyuecmsnenus npeoiodcer ONMmudecKull Memoo, Yenvlo KOmopo2o AGNAemcs
onpeodenenue IPHeKMUSHOCU NPUMEHEHUs. MO20 WU UHO20 CHOCObA ONsi OYUCMKU CHMOYHLIX 600 C2OPHBIX NPEeOnpusimuil
(3010modobvisaiowux apmeneil). [Jia e2o peanusayuu paspabomana CHeyualbHas YCMAHOBKA, NPUHYUNUATLHAS CXeMd KOMOpOU
npusedena 6 cmamove. JJaHa noaHaAs MEMOOUKA NPOBEOCHUs IKCNPECC-aHanu3d. [ NOIyYeHUs MOYHbIX Pe3yIbmamos uccie008aHus
nocmpoeHsl Kaaubposounvie 2papuiit i MAIbIX U BbICOKUX KOHYEHMPAyuil meepobix 3eecell 6 cmounvlx 600ax. Ilo pesyiomamam
uccne0osanull Hall0eHvl NPoyeHmuvl 3PHeKMUBHOCMU OUUCTKU, COeIAHbI COOMBENCMBYIoWUe 8bl1800bI.

KiioueBble ciioBa: CTOYHBIC BOJBI, GIOKYISALUS, QUIbTPpOBaHHE, Y3QHEKTUBHOCTS OUMCTKU, POCCHITHBIC MECTOPOIKIACHHS.

Rapid assessment of purification efficiency of industrial sewage
in placer mining

K.V. Svalova

Trans-Baikal State University, 30 Alexandro-Zavodskaya St., Chita, Russia
kristi24091990s@yandex.ru
Received 12.11.2013, accepted 10.02.2014

The article deals with the problem of industrial sewage purification in placer mining out of suspended solids on mining enterprises.
The most effective is combined method for clarification of industrial sewage which will allow to improve the quality of purification and
to extend the life of filtration units. This method comprises chemical purification with flocculant in the settling tanks and mechanical
purification of pre-clarified sewage in the filtration units with fibrous nonwovens. When implementing advanced technologies of
industrial sewage purification, the problem of operative ecological control has been of great importance. To realize it, an optical
method has been proposed to measure the efficiency of various methods of industrial sewage purification on mining enterprises (gold
mining joint adventures). A special setting, the principle circuit of which is shown in the article, has been worked out to realize the
method. A complete methodology of rapid analysis has been given. For accurate research results, calibration schedules for low and
high concentrations of suspended solids in the sewage have been plotted down. According to the research results, the percentage of
purification efficiency has been found, and adequate conclusions have been made.

Keywords: sewage, flocculation, filtration, purification efficiency, placer mining
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Pe3y.}IbTaTbI KOMIIVIEKCHOI'O U3YYE€HHA COCTAaBa 3d4CaJIEHHOI'O CJ10d
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Crartps moctynuna 14.12.2013, npunsita 17.02.2014

Kombunuposannvie memoodvl 06pabomxu, maxue, KAk 3IeKmMpOXUMUYECKdss U IAeKMPOIPOUOHHA 00pabomKa, wupoKo
UCNONL3YIOMCSL 60  MHO2UX ompacisx mawunocmpoenusi. OHU  NPUMEHSIOMCS. NpU  U320MOGLEHUU  CILOJCHbIX Oemanel 6
MAUWUHOCTNPOUMENbHOU, — A8MMOMOOUNLHOU, — UHCIMPYMEHMANbHOU, — A9POKOCMUYECKOU — NPOMbIULIEHHOCUY,  npu  obpabomke
CILOJCHONPOPUILHBIX U OMEEMCMEEHHbIX NOBEPXHOCHEN 0emaneil MAuUH, U320MOGIEHHbIX U3 CEEPXMBEPObIX U KOMNOZUYUOHHBIX
Mmamepuanog. B 6Gonvwuncmee ciyuaes npumeneHue 3mux Memoo08 IKOHOMUYECKU ONpagoaHo, HeCMompsi Ha Ooibuiue
9HepeemuuecKue u QUHAHCOBbIe 3ampamyl, NHOCKOIbLKY He 6ce NPoyeccbl 0ObIYHOU MEXAHUYECKOU 00pabomKu Mo2ym ocyuwecmsiimo
be30epekmuoe pesanue MEmMaiios, omeeualouiee CoOBPEMeHHbIM MpeboBAHUAM K OeMANsiM NO MOYHOCMU, KA4ecmay, 6e30nacHocmu u
m. n. Cnedyem ommemumy, 4mo cepvesHol Npobnemol, ¢ KOMOpOU CMOIKHYIUCL UCCIe008AMenu, OKA3AACs GONPOC NOmepu
pabomocnocobrocmu abpazueHo20 UHCMPYMeHma u3-3a 3acanruéanusi ux paboueii nosepxnocmu. bonee moeo, noboii abpasusenwiii
UHCMPYMEHM HeUu30eNCHO 3ACanusaemcs nocie onpedeieHHo2o nepuooa oopabomru. OOHAKo 6 6oabuwel Yacmu Mo OMHOCUMCS K
AIMA3ZHBIM WAUDOBANLHBIM KPY2aM HA MEMALIUYECKOU CEs3Ke.

KiioueBble cj0Ba: OBICTPOPEKYLIME CTaidd, UUMGOBaHME, alMa3Hble KPYr'H, METAJUIMYecKas CBA3Ka, KOMOWHHPOBAaHHAs
3NIeKTpoaaMa3Has 00paboTKa, HHCTPYMEHTAJIbHBIC MaTepPHAbI, aAre€3HOHHO- (P Yy3NOHHBIC SBICHUS, 3acCalBaHUE.

Results of a comprehensive study of a loading layer of diamond wheels
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The combined methods of working, such as electrochemical and electro-erosion machining, are used widely in many branches of
machine building. They adapt with the production of complex-shape parts in the machine-building, motor vehicle, tool, aerospace
industry; with the treatment of the complex-profile and critical surfaces of the machine parts of those prepared from the super-hard
and composite materials. In the overwhelming majority of the cases the application of these methods is economically justified, since
not all processes of usual mechanical processing can achieve the faultless cutting of metals, which corresponds to contemporary
requirements for the components on the accuracy, to quality, safety and the like often this connected with the enormous power and
financial expenditures. It should be noted that the serious problem, which encountered the researchers, proved to be a question of the
loss of the fitness for work of abrasive tool because of loading of their working surface. Moreover, any abrasive tool unavoidably soils
after the definite period of working. However, in the larger part this related to the diamond grinding wheels on the metallic bond.

Keywords: high speed steels, grinding, diamond wheels, metal bonds, combined electric diamond grinding, tool steel, adhesive-
diffusion blockage, loading.
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Heenedosan npoyecc xpomuposanus u3 SneKmpoaumoé Ha ocHoée coedunenusi Cr°* ¢ Qobasxamu uonos memannos,
PEKOMEeHOYeMblll O UCNONb308AHUA HA NPEONPUAMUAX MAWUHO-, asmomobune- u npubopocmpoerus. OnpedeneHa 3a8UCUMOCHb
OCHOBHbIX MEXHONOSUYECKUX NOKA3amenell — 6blxo0d no MoKy U pacceusarowell cnoCOOHOCU INEKMPOIUMA Om e20 memMnepanmypbl,
KOHYeHmpayuu 0006aeKu U KamooHOU NIOMHOCIU MOKA ¢ UCNOIb308anuem nomenyuocmama «IIH-50-1» 6 earveanocmamuueckom
pedcume, NAMUCEKYUOHHOU Auetiku Xyana — u epasumempuyeckozo memood. Onpedenena 3a8UCUMOCTL MUKPOMEEPOOCmU,
MACIOEMKOCIU U GENUYUHbL BHYMPEHHUX HANPANCEHUNl XPOMOGLIX HNOKDbIMULL OM MeXHOI02UYECKUX napamempos npoyecca
anexmpoocadxcoenus. Ilokasana 6vlcOKAs — UBHOCOCMOUKOCMb NOKDOIMUL U3 OQHHbIX 3I1eKmpoaumos. Pexomendyemvie Hamu
aneKmponumbl Gonee «UUCMbLY 6 IKOT0SUIECKOM naane, m. K. obecneuusarom chuxcenue evinoca Cr®* ¢ ammocghepy no cpasnenuio ¢
VHUBEPCATILHBIM  IEKMPOIUMOM XPOMUPOBAHUs BCledcmBue Oojlee 6biCOK020 6bIX00d NO MOKY U NOHUICEHHOU MeMnepamypbl
anexmpoausa. Hx ucnonvzosanue obecnewusaem —pecypcocbepescerue O0eQuyumno2o Xpoma U CHUNCEHUE YOETbHO20 pacxodd
INEKMPOIHEPSUL.

KnroueBble c10Ba: 31EKTPOOCAXKICHIE, XPOM, TIOKPBITHS, XapAKTEPUCTUKH, TPABUMETPHSI.

Research of chrome-plating process with addition of metal ions
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The article concerns the chrome-plating process for electrolytes on the basis of Cr®* compounds with addition of metal ions. The
process is recommended for machine building, car manufacturing and instrumentation manufacturing industries. There has been
determined the dependency of the main technological indicators, such as current efficiency, the dependency of electrolyte
disseminating ability on its temperature, of concentration of current addition and current cathodic density with the use of potentiostat
«PI-50-1» in a galvanostatic mode, of Hull's five-section cell and a gravimetric method. There has been determined the dependency of
microhardness, oil-absorption power and the size of internal tension of chromic coverings on technological parameters of
electrodeposition process. High wear resistance of coverings from these electrolytes has been shown in the article. Such electrolytes
are ecologically «purer» since they provide decreased Cr¥carry-over into the atmosphere in comparison with universal chrome
plating electrolyte because of the higher current efficiency and the lower electrolysis temperature. Using such electrolytes provides
resource-saving of scarce chrome and decreasing of a specific electric power expense.

Keywords: electrodeposition, chrome, coverings, characteristics, gravimetric analysis.
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MaTemaTu4eckue MoZiesi paboThI JIECONIOTPYy34YHKa C Y4ETOM HaKJOHA
KopIlyca pu Habope rpy3a
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B nacmoswee epems 6 necnoii npomviuinennocmu Poccuu npu 3a2omogke opegecnozo coipvs 8 8ude XablCmos u 0epesbes ¢ KPOHOU
NPUMEHSAIOMCA  1ecOnocpy3uuxy nepekuonoeo muna JIT-188, JIT-240. B kauecmeée 6a306bIX MAWIUH 3MUX J1€CONOZPYIUUKOE
ucnoawv3yromes:  aeconpomviuiiennvie  mpaxkmopwl  TT-4M, TJIT-100-04(06). Ocobenrnocmv pabomvl 3mux J1eCcOROSPY3UUKOE
3aKTI0UAemcs 8 MOM, YMO NpU NepeHoce 2py3a U3 NON0JCeHUs HAOOpa 8 NON0JCeHUe VKIAOKU UBMEHAEMCs YeHmp 6paujeHus
MEXHONOSUYECK020 060PYO0BAHUs U 2PY3d, NPU IMOM GOZHUKAEN] PENCUM COBMECIHO20 8PAUeHUsl 2pY3a U MawuHbl. Jleconoepy3uux
npu Habope 2py3a HAKIOHSAEMCs @neped U ONUPAemcs HA ZPYHM CReyuaibHbIMU YAOPAMU, PACHOJIONCEHHbIMU 6 NnepeoHell 4acmu
Kopnyca 6a30601i MawuHbl, 3a0HUE DANAHCUPHBLE KAPEMKU U KOPNYC MAUUHbL HOTHOCMbIO OMPbIBAIOMCsL OM ONOPHOU NOBEPXHOCU.
Beneocmeue smoco 8 npoyecce nepeHoca 2py3a u3 NOIONCEHUs. HAOOPA 8 NONONCEHUU €20 YKIAOKU RPOUCXo0um coyoapenue
JIeCON02Py34UKa ¢ ONOPHOU NOBEPXHOCMBIO NOSPY30YHOU naowaoku. I[Ipu smom 603HUKaAIOM 3HAYUMENbHbIE OUHAMUYECKUE HA2PY3KU,
nepeoarowjuecs Ha INeMeHmbl KOHCMPYKYuu Mmawumsl. B npednacaemoii cmamve paspabomanvl mamemamuyeckue MOOenu,
nosgonsAwue Onpeoesams U UCCIe008aAMb HAZPYICEHHOCHb MEXHONIOSUYECK020 000pYO008aAHUS 1eCONOPYUUKA C VYEeMOM GIULHUS
KOHCIPYKMUBHBIX U IKCHIYAMAYUOHHbIX (AKMopos (yenoedas CKOpOCmb 6pPAWeHUss Cmpenvl, Macca 2py3d, Y20l HAKIOHA
J1€CONn02py3uUKa 8 NPOO0IbHO-6EPMUKATLHOL NIIOCKOCMU).

KnrodeBble clI0Ba: J1€COMOTPY3YMKH TyCEHHYHBIC, JIECONPOMBIIUICHHBIE TPAKTOPHL, TEXHOJIOTHUECKOE 000pyJOBaHUE,
JUHAMHYECKUE Harpy3KH, MaTeMaTHIeCKas MOJEIb.

Mathematical models of timber loader work with body inclination
in load lifting

V.F. Poletaikin?, S.Yu. Guskov®
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3poletaikin_vf@mail.ru, "guskov_gs@list.ru
Received 27.11.2013, accepted 02.02.2014

Nowadays timber overloaders, such as LT-188 and LT-240, are applied in Russian timber industry when harvesting wood raw
materials in the form of tree trunks and trees with crowns. Timber industry tractors, such as TT-4M, TLT-100-04(06), are used as basic
overloaders. Feature of such timber loader work is that rotation center of processing equipment and the load is changed from load
lifting position to load laying position, thus, there is a mode of joint rotation of the load and the loader. When lifting the load, the
timber loader bends forward and leans on soil with special supports located in the forepart of the basic loader, back balanced
carriages and loader body leave the ground completely. Hence when carrying the load from load lifting position to load laying
position, timber loader re-collide with support surface of loading ramp. Thus, considerable dynamic loadings transferring to elements
of machine design are appeared. The article presents mathematical models for defining and researching the loading level of
processing equipment of a timber loader, taking into account influence of efficiency and operational factors (angular speed of loader
boom rotation, load mass, tilting angle of a timber loader in longitudinal-vertical flat surface).

Keywords: caterpillar timber loaders, timber industry tractors, processing equipment, dynamic loadings, mathematical model.
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TexHHUKa U TEXHOJIOTHUHU p33pa6OTKI/I MeCTOpO)K,Z[eHI/Iﬁ
HEMEHTHOI'O CbIPpbA Ha ,[[aJleeM BocToke u INEPCIEKTHUBbBI NX
pa3BHUTHUA
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B cmamve paccmampueaemcsi cocmosinue yeMenmHou npomviuieHHocmu  [lanbHegocmouno2o  hedepanvhoco  oKpyaa.
Oyenugaemest cocmosiHue U3Y4eHHOCMU U B0BIEUEHHOCMU 6 NPOMBIUIEHHYIO OMpabomKy pecypco8 MUHEPAIbHO20 Cblpbsi Oiisl
npouszeoocmea yemenma. Ilpueoosmes nepeuerv npeonpusmuil — nPou3goouUmeneil YyemMeHma, ux npou3eo00CMeeHHble MOWHOCIU U
Gakmuyeckue 06veMbl NPOU3BOOCMEA, NEPEHEeHb OCHOBHBLIX MEKYWux nompedumeneil npoOYKYuu Ompaciu u NepcneKmusHvle
Hanpaenenus cobima npoodykyuu. Jlaiomces noopo6Hblll nepeyeHb U HOMEHKIAMypa 20PHbIX MAULUH, 3A0eliCIBO8AHHbIX HA pa3pabomxe
YEMEHMHO20 CbIPbsl, ¢ epadayuell MeXHUKY no QupmMam-npouzsooumensim. AHAIu3upyromes npumMeHsemvle YuKIuuHble MexHoN02UU C
npuMeHeHuem OypOG3PbIGHbIX pabom U  NePCHeKMueHvle YUKIUYHO-HOMOYHble U HOMOYHblE MEXHONo2UU  paspabomku
MECMOPOACOCHUL YEMEHMHO20 CbIPbsl C UCNOTb308AHUEM KAPbEPHBIX KoMOaliHos. [Ipednazaemcs ycosepuieHCmeo8anHwlll cnocoo
3aepy3Ku 20PHOL MACCHL 8 AGMOCAMOCEAIbL U ABMOMAMUZUPOBAHHBIL 3A2PY30UHbII KOMIIEKC OIS OCYWeCmeLeHus: OAHHO20 cnocoba,
NO360NAIOWUIL UCKTIOUUMb NPOCMOU KAPbEPHO20 KOMOAIHA NpU 3aMeHe agmoCaMoCanios U 3HAYUMENbHO CHUSUMb 8peMsl 3a2Py3KU
a8mocamoceanos 20pHoOl MAccol.

KuarwueBbie cioBa: MOJACpHU3alUsl TEXHUKHU, KapbEPHBIC KOM6aI71HLI, HUKJIWYHasd MW HUKIAYHO-IIOTOYHasA TCXHOJIOIUH,
aBTOMaTu3anus mpoiecca.

Technical equipment and technologies of mining cement raw materials in
the Far East and the prospects of their development

A.Yu. Cheban?, N.P. Khrunina®

Federal State budgetary institution of Science «Mining Institute of Far Eastern Branch of Russian Academy of Sciences» 51,
Turgenev St., Khabarovsk, Russia
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Received 16.12.2013, accepted 06.02.2014

The article deals with the state of the cement industry in the Far Eastern Federal District. The state of exploration and involvement
into the production processing of mineral raw resources for cement production has been estimated. The list of the enterprises — cement
manufacturers, their capacities and actual production volumes, the list of the basic current consumers of production of the branch and
some perspective directions of production distribution have been given. It has also been given a detailed list and nomenclature of mining
machines involved in the development of cement raw materials, with the gradation of the technical equipment according to their
manufacturers. The cyclic technologies with the use of drilling-and-blasting operations, and perspective cyclical-and-continuous and
continuous technologies of the development of cement raw materials with surface miners have been analyzed. An improved way of loading
of the mined rock into dump trucks and automated loading complex, allowing to eliminate the downtime of surface miners when dump
trucks are being substituted, and to reduce significantly the time of loading of the mined rock into dump trucks have been proposed.

Keywords: modernization of technical equipment, surface miners, cyclic and cyclical-and-continuous technologies, process
automation.
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OL[eHKa AE€KOPATHUBHOCTHU APEBECHO-KYCTAPHHUKOBBIX HHTPOAYLEHTOB
YaCTHbIX CaJOB ropoaa BpaTCKa
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Paccmompenvt  gonpocwl  accopmumenma  3eleHblX  HAcaxdcoeHull 20poda bpamcka u  803MONCHOCMb €20 pacuiupeHus:
8bICOKOOEKOPAMUBHBIMU OPEBECHbIMU UHMPOOYYEHMAMU 0I5l NOBbIULEHUSA ICTNEMUUECKUX C8OUCIE 20POOCKUX NOCAOOK U 0002aeHUs
BU3YANLHOU Cpedbl 8 Yelom. B cessu ¢ omcymemeuem cneyuanu3upoSaHHbIX YupescOeHutl, 3aHUMAruUxcs UHMPOOYKYUOHHBIMU
UCHBIMAHUSIMUY, NPEOONCEHO UCNONb308AMb ONbIM UHMPOOYKYUU 0epesbes U KYCMAPHUKO8 YACMHLIX cad08 OJisi NOCIedyioue2o
npumenenuss ux 6 3eieHom cmpoumenvscmee bpamcka. IIposedena KOMMIEKCHAS OYEHKA OeKOPAMUBHOCMU —OpeBeCHbIX
UHMPOOYYEHMOB YACHHBIX CA008 NO HECKOIbKUM Kpumepusim O OnpeoesieHusi ux NepcneKmueHOCU 6 3eIeHOM CHPOUMENbCmee
bpamcka. Hcnonvsosana memoouxa, paspabomanuas yueHbiMu ApXxaneenibcko2o 2oCyoapcmeeHH020 MeXHU4ecKko20 YHueepcumemd,
no3eonswWas oyenums pacmenus no 10 Kpumepusim: apXumeKkmoHUKA KPOHbl, ONUMETIbHOCMb YGEMeHUs, CMeEeNneHb YGemeHus,
OKPACKA U 8eIUYUHA YEEMKO8, NPUBIEKAMEIbHOCHb GHEWHE20 6U0A NI0008, APOMAmM YEemKo8 U NI0008, YEEnosds camMma OCeHHel
OKPACKU JIUCMbeES, NOBPENCOCHHOCMb PACMEHUl, 3UMOCMOUKOCMb 6U008. BblcoKylo unmespanvHylo OYeHKy O0eKopamueHOCmuU
noayyunu 17 6u0oe u 1 dexopamusnas gopma OpegecHvix uHmMpoOoyyeHmos. Pesynomameor uccied0osanus no3geonaom peKomeH008amy
K UCNOTB3068aHUI0 OISl PACUUPEHUs ACCOPMUMENMA 3eleHbIX Hacaxcoenull obwezo noavsosanus 18 maxconos OpesecHvix
UHMPOOYYEHMOB, NOLYHUGUIUX BbICOKVIO UHMESPALbHYIO OYeHKY OexopamusHocmu. Hcnonv3oeanue 6 3ei1eHoM Cmpoumensbcmee
OAHHBIX 6UO0E NOBBICUN ICEMUYECKUE KAYECMBA HACANCOCHUTL U YIYHUUM apXUMEKMYPHO-Xy00acecmeeHHblil 061uk bpamcka.

KirwueBbie cjioBa: JACKOPATUBHOCTb, JCTCTUYCCKUEC (byHKIH/II/I HaC&)KZ[eHPIfI, UHTPOAYUCHTBI, JAPEBECHO-KYCTapHUKOBas
PaCTUTEIBHOCTb, aCCOPTUMEHT 3€JICHBIX Haca)KZ[eHI/Iﬁ, YaCTHBIC Caabl.

Assessment of decorativeness for arboreal and dumetosous introduced
species in private gardens of the city of Bratsk
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The article concerns with the questions of green space range in the city of Bratsk and of the possibility to enlarge it by using highly
decorative arboreal introduced species in order to improve the aesthetics of urban planting and enriching the visual environment as a
whole. Due to the lack of specialized institutions dealing with plant introductory tests, there has been proposed to use the experience of
introduction arboreal and dumetosous species in private gardens for their subsequent use in Bratsk landscaping. Comprehensive
assessment of decorativeness for arboreal introduced species in private gardens has been given by several criteria to determine their
prospects in Bratsk landscaping. We have used the method developed by scientists at Arkhangelsk State Technical University, which
allows to assess plants by 10 criteria: architectonics of the crown, flowering duration, degree of flowering, color and size of flowers,
attractiveness of the fruit appearance, fragrance of flowers and fruits, color palette of autumn leaf color, plant damage, species winter
hardiness. High integral assessment of decorativeness has been given to 17 species and one decorative form of arboreal introduced
species. The study results recommend to use 18 taxonomic units of arboreal introduced species with high integral assessment of
decorativeness to enlarge the range of public green spaces. Using these types of plants in landscaping will increase aesthetic qualities
and improve architectural and artistic appearance of the city of Bratsk.

Keywords: decorativeness, aesthetic functions of plantations, introduced species, arboreal and dumetosous plants, green space
range, private gardens.
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Basicneivu  3a0auamu 6 pewenuu pecUOHANbHLIX NPOOIEM NPeOCMAGIsIOMcs KOMWIEKCHAS OYeHKA (Qaxkmopos pucka
YpOaHU3UPOBAHHBIX MePPUMOPUl, YCMAHOBNEHUe NPUOPUMEMHBIX 8030elicmBuil, onpedenenue UHPOPMAMUBHBIX MEPPUMOPUATLHBIX
IKONOSUHECKU 3ABUCUMBIX NOKA3ameiell NONYJIAYUOHHO20 300pP08bsi, Pa3pabomKa PecUOHAbHbIX NPOPUIAKMUYECKUX MEePONPUSIMUIL
Jnumenvroe MHO2OKOMROHEHMHOE 3A2PA3HEHUE AMMOCHEPHO20 8030YXA, GIUAHUIO KOMOPO20 NO0BEP2AeMCsi OeMCKOe HACENeHUe 2.
bpamcka, gvizvieaem crhudiceHue a0anmayuoOHHbIX 603MONCHOCIMEL OPeAHU3MA, QPYHKYUOHAIbHOE HANPANCEHUE CePOeUHO-COCYOUCMOT
cucmembl U OUC2APMOHUYHOCIb usuiecko2o pasgumus. Tecnas cesizb mMeducoy coCmosHuem 300p06bsi U U3ULECKUM pa36Umuem,
0COOEHHO BLIPAJICEHHAS 8 OEMCKOM 803pachie, Onpedensen AKmyarbHOCMb U3YHeHUs MEeMNo8 QU3UYEcKo20 pa3sumusl 6 pasiuiHblx
yenosusx @newneli cpeowl. Ha npomsoicenuu nepuo0dog ucciedoganus 00ns auy ¢ OUCCAPMOHUYHBIM PA3GUMUEM 6blUie 8 2pYnne
NPOANCUBAIOWUX @ 30HE UHMEHCUBHO20 3ASPSZHEHUS, HMO NO360J5em PACCMAMPUEAMb OAHHbIL Kpumepuii Kaxk pe3yibmam
HeOIa2ONPUAMHO20 B030€UCMBUSL MEXHOSCHHBIX 3A2PAZHEHUIL.

KiioueBble cii0Ba: OKpy»Karomas cpefa, 30poBbe, ACTCKOE HAacelIeHUEe, PH3HUECKOEe PA3BUTHE, aJalTAllHOHHBIE BO3SMOXKHOCTH.

Ecological aspects of children's health in the northern territories
of Eastern Siberia
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There are some important tasks in solving regional problems such as making complex risk assessment for urban areas, determining
the priority exposures, examining the informative territorial ecologically dependent indicators of population health, and developing
regional preventive measures. Long-term multicomponent air pollution has an influence on the Bratsk child population and causes
decline in organism adaptation abilities, functional stress in cardiovascular system and disharmonious physical development. The
close connection between health and physical development, especially in the childhood, determines the timeliness of the research of the
physical development rate in various environmental conditions. Throughout the research periods, the proportion of the people with
disharmonious development is higher among living in the zone of intense pollution, so it could be considered as a result of man-made
harmful pollution.

Keywords: environment, health, child population, physical development, adaptation abilities.
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UccnenoBaHue BAUSHUS 3arpsi3HEHUsI IOYB Ha 3/J0POBbeE XKUTeEJeN
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B cmamve pewaemcsi akmyanvHoe HAYYHO-NPAKMUYEcKoe 3a0aHue — paspabomra UHOUKAMUBHbIX NOKA3AMeNell IKOI0SUYECKOU
bezonacrocmu 2opoda. Memodonocuueckyro 0CHO8Y UCCIeO08AHUSL COCMAGIAION Meopemudeckue RPUHYUNbL CUCIEMHO20 N00X00d K
VIPAGIEHUIO KA4eCmeoM OKpydcarowell cpedvl. Jnsa agpghexmusnoli pabomvl cyschd 3K0102UHeCKOl 6€30NACHOCHU 20p00a ciedyent
UCNOIL306AMb  ABMOMAMUSUPOBAHHBIE PAOOYUE MECMA PA3HLIX YPOSHEl C UCHOAb308AHUEM UHMOPMAYUOHHBIX AHATUMUYECKUX
cucmem. Hauboree s¢ghghekmueHvim s678€mcst UCNONb306AHUE A8MOMAMUSUPOBAHHBIX PAOOYUX MeCM 8 pAbOme AHATUMUKO8, KO20d
UMEIOWASCA  DNEKMPOHHO-GLIMUCTUMEIBHAS. MEXHUKA U CPeOCmEa KOMMYHUKQYUY 00pazyiom eouHylo GbIMUCIUMETbHYIO Cenlb
ananumuyecko2o obecneuenus. Teppumopus 2opooa Heano-@pankoscka ycioeHo Oblia pazdeieHa Ha dKOLI02UYECKUe YUacmKu, OJis
KOMOPBIX ONpedeieHbl CPeOHUe KOHYSHMPAYuu MUKPOIIEMEHMOE8 8 NOYax, NepeuuHas 3a0601e6aeMoCcmy, PACRPOCIPAHEHHOCb
3abonesanuil U CMEPMHOCb HACCACHUS. OM DPASHLIX Munog 6ojesHell. B pesynomame cmamucmuuecko20 anamu3a — HAudeHvl
KOAUYCCMBEHHbBIC COYCTAHUS KOHYCHMPAYuil MUKDOIJICMEHMO8 6 Nnouee, KOmopule 6ausiom Ha 300posve modell. Ha ocnose
PE3VIbMAMO8  UCCIeA08AHUSL  PA3PADOMAHbL  NOKA3AMENU  IKOL02UYECK020 COCMOsHUA noue. Jlia ux pacuema npeodnodlcena
UHPOPMAYUOHHAS cuCmeMAa HKOL02UYecKoll bezonacHocmu 20poda. Ee MOJCHO uUcnonw306ams 6 20CYOAPCMEEHHbIX U YACMHbIX
opeaHusayusax O OYEHUBAHUS 3eMENbHbIX YUACHKO8 C Yelbl) NPUSAmMuU3ayul, npoyedyp NOKYRKU U NPOOAdCU 3eMIU C YYemom
IKONOZUYECKUX PaAKMOPOS.

KiioueBble cjioBa: 5KOJIOrMYecKas O€30IMacHOCTb, ypOOAKOCHCTEMa, IOKa3aTeld SKOJOIMYECKON OE30IacHOCTH, 3/10POBbE,
“HPOPMAIOHHAS CHCTEMA.
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The article deals with contemporary scientific and practical task — development of performance indicators of ecological safety of
the city. Methodological basis of research has been formed by the theoretical principles of a systematic approach to quality
management environment. For effective operation of the environmental safety of the city, workstations of different levels of information
and analytical systems should be used. The most effective is the use of workstations in the analysts’ work, when the available
computing appliances and communications form a single computer network of analytical support. The territory of the city of Ivano-
Frankivsk was conditionally divided into environmental areas to define medium occupational trace elements in soils, the primary
incidence, prevalence, morbidity and mortality of the population of different types of diseases. As a result of statistical analysis, the
combination of quantitative trace element concentrations in the soil, which affect people’s health have been found. On the basis of
research results the indicators of ecological condition of soils have been developed. To calculate them, information system of
ecological safety of the city has been proposed. It can be used in public and private organizations for the land evaluation in
privatization, procedures of land purchase and sale, taking into account ecological factors.

Keywords: ecological safety, urban ecosystem, indicators of environmental safety, health, informative system.
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IIposedenvi uccnedosanus no oyenxe cocmoanus necos. ObbeKmMom Uccie008anus AGIAIOMCA XBOUHble OPeBOCHOU 8037le 20P00d
bpamcka. Llenv ucciedosanus — ymouHeHue paHuy 30H GIUSHUSL U OAUMELIbHOCIU OeUCmBUs NPOMbIULIEHHbIX 6bl0pocos. [Ipu
COCMAaBIeHUU CXembl 30HUPOBANUSL 1eCO8, HAXOOSUUXCSL 8 30HE NPOMBIULIEHHO20 B030€UCMBUS, UCNONb308AICS KaApmMoepagduueckull
memoo. IIpeonacaemas cxema 30HUPOBAHUSL NO PE3YIbMAMAM MOHUMOPUH2A 1€CO8 OCHOBbIGACMC S HA KOPPeIsyuu cpeoHe2o 0aiid
Kamez2opuu cOCMOSIHUSL HA NOCMOSHHbIX NPOOHBIX NIOWAOSX C YPOBHEM HAKONJIEHUS OCHOGHIX 3A2PAZHAIOUUX KOMINOHEHMO8 8 X80€ HA
OCHOBAHUU OAHHBIX JIAOOPAMOPHBIX UCCIEO08aHUl. M3 KOMNOHEHmMO8 3acps3HeHusi Obliu 6blOeNeHbl JJeMEHMbl, UMeuue
HAubOILWYIO NOJOACUMETLHYIO KOPPENAYUro Medcdy cpeonum 6aniom Kameeopuu cocmosiHus. Haubonee unpopmamusnvimu
NEMEHMAMU 3A2PSAZHEHUsL AGTIOMCSL YPMOPUdbl U OUOKCUO cepbl. Dmu KOMNOHEHMbL AGIIOMCSL Hauboaee acpecCugHbIMU 05l X8OUHbIX
nopoo, NOIMOMY 6 Kauecmee UHOUKAMOPO8 NPu COCMAGLEHUU 30HUPOBAHUsL ObLIU 6351Mbl YCPEOHEHHbLE 3HAUEHUsL COOEPIHCAHUSL IMUX
6eulecms Ha pasnudHbLIX NPOOHBIX NIoWaAodsx. B pesyibmame coemewenusi Kapmocxem no cooepicanuio hmopa é xgoe 0pesocnoes
BbISIGNEHBL MPU 30HbL, U YCMAHOGICHbL XAPAKMEPUCIUKL DTNUX 30H.
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Zoning of forest ecosystems under industrial emissions
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Research on assessing the forest health has been conducted. Object of research is coniferous forest stands near the city of Bratsk.
Research objective is to specify borders of zones of influence and duration of action of industrial emissions. While drawing up the
scheme of zoning the forests, which are in the zone of industrial influence, the cartographical method has been used. According to the
results of forest monitoring and laboratory research of the level of accumulation of the main polluting components in needles,
suggested scheme of forest zoning is based on correlation of average score of the category of state on constant trial areas. Elements
with the greatest positive correlation between average score of the category of state were allocated from components of pollution. The
most informative elements of pollution are fluorides and sulfur dioxide. These components are the most aggressive for coniferous
species that is why average scores of containing these substances on various trial areas have been considered as indicators while
drawing up zoning. As a result of combination of the map charts according to the content of fluorine in needles of forest stands, three
zones are revealed and characteristics of these zones are established.

Keywords: industrial emissions, forest zoning, cartographical method, state score.
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B cmamve npedcmasinensi pesynibmanivl u3yyeHus nIOMHOCHU U NOPUCTNOCIU NOY8 HA 8bIPYOKAX U NOO NOIO2OM Nlecd 6 Hauboaiee
pacnpocmpanennvix munax aeca Ilpuaneapbs. B cmamve npociexcusaemcs 3a8UcUMOCmb Mexcoy munamu jiecd, niomHoCmvio u
HOPUCTOCTIBIO NOYEbL U NOABTAIOWUMCA NOOPOCIOM. Bbiagneno, umo niecHbvle Hacaxcoerus ¢ npeobaadanuem memHOX80UHbIX NOPOO U
NUCMBEHHUYb POPMUPYIOMCA HA BoTlee NIOMHbIX RO CLoMNCeHUIo nougax (niomuocms nousst 1,13-1,63 2/em), cocnosvie Opesocmou
popmupyiomes na Gonee neekux nougax (nmommocmoio 1,4 u eviwe 2/cm®). Tpu dopmuposanuu dpesocmos wacmo nabrodaemcs
CMeHa XGOUHLIX NOPOO HA JNUCMEEHHblE, NPU SMOM NPOUCXOOAM NPOYecchl YNIAOMHeHUs U 3a00aaqusanus noyevl. Ommeuaemcs
6030elicmeue NeCHbIX NONCapos HA QusuyecKue ceoucmea nousvl u @Gopmuposanue noopocma nucmeenHuybl. OOHAKO OanHble
pe3ynomamsl mpebyiom npogeoenuss OONOIHUMENbHbIX UCCIe006aHull. B yerom ykazauuvle 6 cmamve QusuyecKue c6olicmsea noyebl
CcnocobCcmayiom opmMuposanuro cpeoHenpou3so0umenbHuIx opegocmoes 3 kiacca bonumema

KiroueBbie cjioBa: HCCIICIOBaHHUC, (bOpMI/IpOBaHI/Ie JICCOHACAXKIACHUA, YPOBECHb BJIAJKHOCTU IIOYBBI, OPTraHUYECCKOC BCIICCTBO,
MOITHOCTH FyMyCOBO'aKI(yMyH}ITHBHOI;II YJacCTH, THUII JI€Ca, THUIL yCHOBI/Iﬁ IpouspacTaHusl.

Features of influence of moisture level and soil organic matter on
afforestation formation
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The article presents the research results of soil density and soil porosity on cutting areas and forest cover in widely-spread forest
types around the river Angara. The dependency between forest types, soil density and soil porosity, and forest low cover has been
analyzed in the article. It has been shown up that forest vegetation with dominated dark coniferous species and larches are formed on
the most dense soils (soil density is 1,13-1,63 gr/sm®); pine forest stands are formed on lighter soils (soil density is 1,4gr/sm® or
higher). In forming forest stands, coniferous species are often changed by hard wood, the soil becomes denser and swamped. It should
be emphasized that forest fires have a great influence on soil physical properties and larch low covers. However, given results need to
be researched more additionally. On the whole, soil physical properties given in the article favour the formation of medium productive
forest stands of the third class of forest appraisal index.

Keywords: research, formation of afforestation, soil moisture level, organic matter, power of humus-accumulative part, forest type,
type of growth conditions.
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