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O.B. ©OMHNHOBA, T.A. BAPGAIIIOBA, B.11. YEPHBIIIIEB

BUBPO3AIIUTHASA CUCTEMA C YIIPABJISAEMBIM
JNHAMHNYECKUM I'ACUTEJIEM

B cmamve paccmampusaemcest cucmema ubpo3auiumvl ¢ YnpaeisieMblM OUHAMUYECKUM
2acumenem, Komopwiil d¢pgekmuser Ha 10060l yacmome pabouezo ouanasouda. B xoncmpykyuu
OUHAMUYECKO20 —2acumensi UCNOAb3Yemcs OeMugep NpepblBUcmozo Oeucmeus, aicopumm
NepexIOYeHUll KOMopo2o U COOMEEMCMBYIOWAs NOZUYUOHHAS (QYHKYUS YNPAasieHUs. HAlOeHbl o
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This article examines the system of vibration shielding with the controlled dynamic
extinguisher, which is effective at any frequency of operating range. In the construction of
dynamic extinguisher the damper of the intermittent action is used. The algorithm of switchings
and the corresponding position control function are found from the method of harmonic balance.

Keywords: vibration shielding, dynamic extinguisher, damper, control.
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M.B. AJIEKCAHIPOB

AHAJIN3 BJUSIHUSI HECTAIIMOHAPHOM TENJIOBOM KOHBEKIIUU
PACIIVIABA HA UHTEHCUBHOCTbD TEIIJIOOBMEHA MEXKY
3ATBEPJIEBAIOIIEN OTJIUMBKOM U JIMTEHHON ®OPMOM

IIposedeno ananumuueckoe ucciedosanue GIUAHUA CKOPOCMU  HECMAYUOHAPHO2O0
KOH8eKMuUsHo20 o0gudxcenus pacniasa Al-3%Si na ummencugnHocmv menioooMena MmednHcoy
3ameepoesarowell OMaUKoU u aumetinou popmou. I[lpedcmaegnenvl pe3yibmamol GublUUCIEHUI,
O0eMOHCMpUpYIoWUe 8aX3CHOCTb Y4ema KOHEEKMUBHO20 08UINCEHUS. PACNIA808 NpU pa3pabomke
KOHKPEeMHOU TUMeUHOU MmexHOI02Ul.

Knroueswte cnosa: xonsexyus, ko3gguyuenm menionepeoayu, 3ameepoesanue, pacniag;
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M.V. ALEKSANDROV

ANALYSIS OF THE INFLUENCE OF NONSTATIONARY THERMAL
CONVECTION OF THE MELT ON THE HEAT EXCHANGE RATE
BETWEEN A CASTING AND A MOULD

Analytical study of the influence of velocity of nonstationary convective motion of the melt
Al-3%Si on the heat exchange rate between a casting and a mould is performed. The results of
calculations showing the importance of considering of the convective motion of melt during
development of a particular foundry technology are presented.

Keywords: convection; heat transfer coefficient; solidification; melt; Nusselt number;
Rayleigh number.
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spawamenvro2o wapnupa. Counenenue obecnewusaem 3auMo0eUCMEUe PoluaiCHO20 MEXAHUIMA
¢ obvexmom 3awumsl. [lpedracaemcs mamemamuueckas mMooeib U coomHouienue 0/l 8bloopa
napamempos 3¢ggexmusrou pabomal.
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YU.V. ERMOSHENKGO, R.S. BOLSHAKOV, YU.O. ABROSIMOVA
DYNAMICAL ABSORBERS IN SYSTEMS WITH COUPLINGS

Dynamical absorber with angular coupling between object of defence and level mechanism
are considered. Mathematical models and analytical conditions for selection of parameters of
effective vibroprotection are suggested.

Keywords: dynamical absorber, coupling of rigid bodies dynamics of level mechanisms,
vibroprotection, vibroisolation.
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B.IO. IIETPOBA

CTATUCTHYECKOE MOJEJUPOBAHUE 3JEKTPOMATHUTHOM
COBMECTUMOCTH JIEKTPOSHEPI'ETUYECKHUX OB BEKTOB

Ipusooumcsi MemoOuKa 8epoOsIMHOCIMHO20 AHANU3A INEKMPOMACHUMHOU COBMECUMOCU
INEKMPOIHEPLEMUYECKUX 0OBEKMO8, Peanu3yemas HAd OCHOBe CMAMUCHUYECKO20 MOOEIUPOSAHUS.
(memooa Monume-Kapno). Paccmampugaemcsi 803MOINCHOE 63AUMHOE DNEKMPOMASHUMHOE GIIUSIHUE
08YX 00bEKmMOs8, UMEWUX MedHcOy COO00U 2anb8AHUYECKYI0, UHOVKIMUBHYIO U eMKOCHMHYIO C653b.
Ilpeonooicennas memoouxa u areopumm mozym Oblmb UCNOAb308AHBL OISl PEUleHUs PA3TUYHbIX
MeopemutecKux u nPAKmMu4eckux 3a0ay dNeKmpOoIHEPLEMUKU, A MAKHCE 8 MPEHANCEPHO-00YYaAIOUUX
KOMNIEKCAX.

Kniouesoie cnosa: INEKMPOMACHUMHAS COBMECUMOCTb, cmamucmuyeckoe
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V.Yu. PETROVA

STATISTIC MODELING OF ELECTROMAGNETIC COMPATIBILITY
OF POWER OBJECTS

In this paper, a methodology of probabilistic analysis of electrical power objects
electromagnetic compatibility is considered, which is realized on the basis of statistical modeling
(Monte-Karlo’s method). Probable electromagnetic interference between two objects, which have got
galvanic, inductive and capacitive coupling is examined. Proposed methodology and algorithm could
be used for various theoretical and practical problems’ solving in electroenergetics, also it can be
exploited in computer-based training simulator complexes.

Keywords: electromagnetic compatibility, statistical modeling, electrical power object,
probabilistic analysis.
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C.B. EJIMCEEB, A.Il. XOMEHKO

MATEMATHYECKHUE MOAEJIN MEXAHUYECKUX CUCTEM
C I'-OBPA3HBIMU JIUHAMUWYEKUMMU 'ACUTEJSIMUA KOJIEBAHUIA

Ipeonacaemca o0b6obwennas meopus nocmpoeruss I-06pasHbix OuHaAMUYECKUXx eacumenet
KOJIeOaHUll 8 MeXAHUYeCKUX CUCMEMax, NPeOHAZHAYEHHbIX OJI 3auumbl MAUWUH U 000PYO0BAHUST OM
subpayuii u yoapos. Ilokazano, umo owcenraemvie 3¢pghexmol mocym Oblmb NOLYHEHbl NYyMEM
Qopmuposanus 8 cucmeme COOMEEMCMEYIOWUX COUNCHEHUL, NPUBOOSUUX K YMEHbUICHUIO HUCILA
cmenenetl c60600bl OBUNCEHUS CUCMEMbL.

Kniouesvie cnosa: eubposawyuma, 6ubpousonayus, OuHamuyeckue eacumenu Koiebanut,
PILAIICHBLE MEXAHUZMDL.
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S.V. ELISEEV, A.P. KHOMENKO

MATHEMATICAL MODELS OF MECHANICAL SYSTEMS WITH LEVER
DYNAMICAL ABSORBER OF OSCILLATIONS

Approaches for building general theory of dynamical absorbtion of vibration in mechanical
systems are suggested. Desirable effects for elimination of oscillations by using of coupling between
links of system are considered.

Keywords: vibroprotection systems, dynamical absorbers, lever mechanisms.
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A.A. TPUBOBCKUMN

ABTOMATHU3AIIUA TIONCKA I[ETAJIEI‘/JI-AI-[AJIOFOB HA BA3E
TPEXMEPHbBIX MOJAEJIEN

B pabome paccmompenvt nooxo0sbl K NPOCKMUPOSAHUIO MEXHOIOSUHECKUX NPOYeccos U
NPOAHANUZUPOBAHBL 6O3MONCHOCIU NOTYYEHUS NAPAMEMPUYECKO20 ONUCAHUSL MPEXMEPHBIX MOOeell
usdenutl. Paccmompen nooxoo k napamempusayuu Ha 0CHOBe hopmamos-unmeppeiicos mpexmeprvix
Modeneli U npeocmagien aiOpumm aHAIu3ad HA OCHOBE CYWeCMEYIOUUX NPOSPAMMHBIX CPEOCMS.
Onucan mexanusm ucnoavzosanus PDM-cucmemvr 0ns amanuza u npedcmasienusi pesyivmamos
ROUCKA U30ENULI-AHAT0208.
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A.A. GRIBOVSKY

AUTOMATE THE SEARCH ANALOG OF DETAILS BASED ON
THREE-DIMENSIONAL MODEL

The paper discusses approaches to the design process and analyzes the possibility of
obtaining parametric description of three-dimensional models of products. An approach to
parameterization based on the formats, interfaces, three-dimensional models and an algorithm based
on analysis of existing software. The mechanism of PDM-systems for the analysis and presentation of
search results items analogs.

Keywords: parametric description of three-dimensional models; interfaces; three-
dimensional models; the product-analog design process; design elements.
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KOHCTPYUPOBAHUE, PACYHETHI,
MATEPUAJIbI

YK 620.171.

AM. ITHATOBA, A.O. APTEMOB, M.H. I'HATOB, A.M. XAHOB

W3YUEHUE CTPYKTYPHBIX U3BMEHEHU CUMHUHAJIOB
IMPU AE®OPMAILINAU U PASPYIIEHUU METOAOM
AKYCTHUYECKOH SYMHUCCHUHA

B cmamve npedcmasnenvl  pezyibmamel, NOAYHEeHHble NpU  U3YYEHUE  NPOUECcos8
deghopmuposanue CUHMEMUYECKUX MUHEPATbHBIX CHAA808 MEMOOOM DeUCmpayul aKmueHOCMuU
axkycmuyeckotl samuccuu. Bce nonyuennvie pesynomamul Oviiu conocmasnensl ¢ HAOIOOAeMbiMU 8
ONMUYECKUll MUKPOCKON CMPYKMYPHLIMU USMEHEHUAMU U UHMEPNPEemUpo8anbl ¢ MOYKU 3PeHUs
NPOUCXO0AWUX UBMeHenull 6 cmpykmype. B pesynomame nonyueno npedcmagnenue o npupooe
CMPYKMYPHBIX NPOYECCO8 NPeOuecmayiouux 00pazoeanuio u paeumuio mpewur 8 CUHMemuyeckux
MUHEPANbHBIX CNIABAX NPU OOHOOCHOM Cocamue.

Knrwouesvie cnosa: cunmemuueckue MUHepalbHble CHIABLL, AKYCMUYECKAS IMUCCUA,
Odeghopmayus, 0OHOOCHOe corcamue, paspyuenue aHu30MmponHbIX MAMeEPUAIOs, Mpeujunsl
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AM. IGNATOV, A.0. ARTYOMOQOV, M.N. IGNATOV, A.M. KHANS

STUDYING OF STRUCTURAL CHANGES SYNTHETIC MINERAL ALLOY
AT DEFORMATION AND DESTRUCTION BY THE METHOD
ACOUSTIC ISSUE

The article presents the results obtained in the study of processes of deformation of synthetic
mineral alloys by recording the activity of acoustic emission. All results were compared with those
observed in the optical microscope and structural changes are interpreted in terms of the changes in
the structure. As a result, a representation of the nature of structural processes prior to the formation
and development of cracks in the synthetic mineral alloys under uniaxial compression.

Keywords: synthetic mineral alloys, acoustic emission, strain, uniaxial compression, failure
of anisotropic materials, cracks.
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C.H. XUMYXUWH, M.A. TECJIMHA, 1.A. ACTAIIOB, B.B. TOCTUILIEB

®OPMUPOBAHUE JE®EKTOB U U3SMEHEHUE CBOMCTB METAJLJIA
OTJIMBOK ITPU BHEIIIHEM OBPABOTKE PACILIABA AJI9

Hcceneoosano enuanue subpayuonnou obpabomxu pacniasa AJI9 npu 3ameepoesanuu om
PDA3IUYHBIX UCXOOHBIX MEMNePamyp HA Kawecmeo NOGePXHOCU OMIUBOK, MEePAOCb U CIPYKIMYDY
memanna. Ilpednodcenvt  mexanuzmvl 00pazoeanusi Oeekmog HA  NOBEPXHOCMU — ONUIUBOK,
VCMAHOGIEHO GNUSHUE MEeMRepamypvl PACHAA6A HA OoMuHupylouwee Gopmuposanue Oepexmos
onpedenennozo muna. Bubpayuonnas obpabomxa cnocobcmeyem —uzmenvuenuio u  Oonee
PABHOMEPHOMY PACNPEOENEHUI0 CHPYKIMYPHBIX COCMABISIOUWUX 8 OMIIUGKE.

Kniouesvie cnoea: nosepxnocmuvie deghekmuvl OMIUBOK, BUOPAYUOHHAS 0OpabOmMKA, pamep
3epen, OIuHa ocell 0eHOpPUmo8, pacnpeoenenue meepoocmu.
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S.N. KHIMUKHIN, V.V. GOSTISHCHEV, M.A. TESLINA, I.LA. ASTAPOV

DEFECTS FORMATION AND CHANGE OF CAST METAL PROPERTIES
UNDER EXTERNAL TREATMENT OF AL9 MELT

Influence of vibromechanical treatment of AL9 melt at various solidification temperatures
upon the castings surface quality, metal hardness and structure has been studied. The formation
mechanisms of various types of the defects on the castings surface have been suggested. Melt
temperature at vibromechanical treatment proved to be an influencing factor upon the dominant
formation of the surface defects of a certain type. Vibromechanical treatment leads to refinement and
more uniform distribution of metal structural components in the castings.

Keywords: casting surface defects, vibromechanical treatment, grain size, dendrites axis
length, hardness distribution.
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MALUIMHOCTPOUTEJIbBHBIE TEXHOJIO A
N NHCTPYMEHTHI

VJIK 681.5

A.B. ATEEHKO

METOJIMUKA HACTPOMKHA TAPAMETPOB YUITY TOKAPHBIX
CTAHKOB JIJISI OBECIIEYEHW S 3AJJAHHOM TOYHOCTHU KOHTYPA
JETAJIH

Ilpeonosicena memoouxa HACMPOUKU CMAHOYHBIX NAPAMEMPO8, NO360AIOWASL ONpedeums
MOYHOCMb 8Cell MEeXHOJO2UYECKOU CUCMEMbl, UOCHMUDUYUPOBAMb GIUSAHUE KANCO020 U3 PaKmopos
HA MOYHOCMb OMPAOOMKU MPACKMOPUU NEPEMEUeHUsl DEeXCYWUM UHCMPYMeHmoMm. Memoouka
no3gonsem 000UMbCS Heo0OXO0OUMOU MOYHOCIIU OMPAOOMKY MPAEKMOPpUL nymem ONMUMUSAYUU
CMAHOYHBIX NAPAMEMPO8 NpU NPOBEOeHUU NIAHOB020, KANUMATbHO20 PEMOHMA, a makice npu
MoOepHu3ayuu mokaproeo cmauka ¢ 9I1y.

Knroueevie cnoea: mounocmv mpaekmopuu UHCMPYMeHmAd, ONMUMU3AYUL, CIMAHOYHbIE
napamempbl; cucmema OUAeHOCMUKU, MoKapubvlii cmanok ¢ Y11V, konmyp nonoowcenus.
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A.V. AGEENKO

METHOD OF SETTINGS CNC TURNING MACHINE FOR THE
ACCURACY OF A GIVEN CIRCUIT DETAILS

The method of setting the parameters of machine tool, which allows to determine the
accuracy of the whole technological system to identify the influence of each factor on the accuracy of
the castings move the cutting tool trajectory. The technique allows to achieve the necessary precision
castings trajectory by optimizing the machining parameters during the planning, overhaul, as well as
the modernization of CNC lathe.

Keywords: accuracy of the tool path; optimization; machine tool parameters; system
diagnostics; lathe with CNC; contour position.

BIBLIOGRAPHY

1. Spravochnik tehnologa-mashinostroitelja. V 2 t. T.1/ Pod red. A.G. Kosilovoj i R.K. Mewerjakova. M.:
«Mashinostroenie», 1985. - 694 s.

2. Zakovorotnyj, V.L. Dinamika processa rezanija. Sinergeticheskij podhod / V.L. Zakovorotnyj, M.B. Flek//
Rostov n/D: Terra, 2006. — 876 s.

3. Bazrov, B.M. Tehnologicheskie osnovy proektirovanija samopodnastraivajuwihsja stankov/ B.M. Baz-rov. -
M.: Mashinostroenie, 1978. - 216 s.

4. Kagan, V.G. Cifrovye jelektromehanicheskie sistemy / V.G. Kagan, Ju.D. Beri, B.l. Akimov i dr. — M.
Jenergoatomizdat, 1985. — 208 s.

5. Korovin, B.G. Sistemy programmnogo upravlenija promyshlennymi ustanovkami i robototehniche-skimi
kompleksami / B.G. Korovin, G.l. Prokof'ev, L.N. Rassudov // Uchebnoe posobie dlja vuzov. L.: Jenergo-atomizdat.
Leningr. otd-nie, 1990. - 352 s.

6. Ustrojstvo chislovogo programmnogo upravilenija NC201-M. Rukovodstvo po harakterizacii. Sankt-
Peterburg: OO0 «Balt-Sistem», 208. - 146 s.

7. Chernov, E.A. Jelektroprivody podach stankov s ChPU: Spravochnoe posobie / E.A. Chernov, V.P.
Kuz'min, S.G. Sinichkin. - Gor'kij: VVolgo-Vjatskoe kn. izd-vo, 1986. — 271 s.

8. Fedonin, O.N. Sposob povyshenija jeffektivnosti raboty tokarnyh stankov s ChPU / O.N. Fedonin, A.V.
Ageenko // Modernizacija mashinostroitel'nogo kompleksa Rossii na nauchnyh osnovah tehnologii mashi-nostroenija
(TM-2011): Sh. tr. 3-j mezhdunar. Nauch.-tehn. konf., g. Brjansk, 19-20 maja 2011 g./ Pod obw. red. A.G. Suslova. —
Brjansk: Desjatochka, 2011. — S. 328-329.

Ageenko Alexey Vladimirovich

Bryansk State Technical University, Bryansk

Graduate student Department. "Automated technological systems"
E-mail: atsys@tu-bryansk.ru


mailto:atsys@tu-bryansk.ru

VK 621.9.048.6:621.794

A.Il. BABMYEB, B.B. UBAHOB

HAHECEHME BUBPAIIMOHHOI'O TBEPJIOCMA304YHOI'O
MEXAHOXUMHNYECKOI'O HOKPbITUA HA BHYTPEHHIOIO
HOBEPXHOCTDB I'lJIb3bl 'MAPOIIUJIMHAPA U3 TUTAHOBOI'O
CIIVTIABA BT-20

B cmamve npeocmasnenvl mamepuansi no UCCI008aHUIO Oemanell ¢ HAHECEHHbIM
mMeepOOCMA30UHbIX NOKpbIMueM - oucyibguo moauboena (MoS,) ¢ npumenenuem HUZKOYACMOMHBIX
Konebanuil.

Kntouesvie cnosea: eubpayuonnas obpabomxa; uOpAyUOHHBIE MeXAHOXUMUYECKUEe
nokpuvimus,; oucyisguo monuboena (MoS,); oucyroghuo eonvgppama (WSy); ynpounenue.

CIIMCOK JIMTEPATYPbI

1. babmues, A.Il. OcHoBrl BuOpannonHoit texnomoruu / A.Il. babuueB, U.A. babuues. — Uzn.2e, mom. u
niepepad. — PoctoB w//1: M3narensckuit ieatp AT TY, 2008. — 694c.

2. Ilyruna, JL.U. Jucynedun monubnena / JL.U. [lyruna, M.Jl. Cunsasckas, .M. Makcumuayk. — Kues,
W3p-Bo «HaykoBa gymkay, 1968.

3. lBanos, B.B. Bubpannonabie MEXaHOXUMHYECKUE METOABI HAHECCHHS TIOKPHITHIA: MOHOTp. / B.B. l1BanoB.
— Pocros u/]1: U3narensckuii ieatp AT TY, 2007. — 140c¢.

4. Pricepa, T.H. IloBblmeHre H3HOCOCTOMKOCTH Iap TPEHHs ITyTeM COBMEILEHH MPOIECCOB BUOPALMOHHOIO
YIIPOYHEHHUS] ¥ HAHECEHMsI TBEPOCMA30YHOTO MOKPBITHA JUCYIb(Haa MoIuOIeHa: HC. ... KaH/. TeXH. HayK. — PocToB
PUCXM 1975.

5. babuueB, A.Il. HccrenoBanne kodpduieHTa TpeHUs, HW3HOCOCTOMKOCTH M MHKPO/HAHOMPOQUIIs
MOBEPXHOCTH BUOPAIIMOHHOTO MEXaHOXMMHYECKOTO TOKpBITHS aucyibduna monudaena MoS2 / A.Il. Babuues, B.B.
WBanos, f.C. bynrakos // ®yHnaMeHTaIbHBIEC U MPUKIAIHBIC IPOOIEMBI TEXHUKA U TexHomoruu. — 2011, — Ne 1 (285). —
C. 35-41.

BbaouyeB Anaroanii IlpoxodreBny

JIOHCKOH TOCY1apCTBEHHBIN TEXHUUECKUNA YHUBEPCUTET
JIOKTOp TEXHUYECKHUX HAYK, Ipodeccop

Ten.: (863) 273-85-13

E-mail: vibrotech@mail.ru

HNBanoB Biragumup BuraabeBuu

JloHCKOM rocy1apCTBEHHbBIN TEXHUUECKUI YHUBEPCUTET
KanaunaTt TeXHUYECKHUX HayK, JOIEHT.

Temn.: (863) 2-738-360

E-mail: vivanov_dstu@mail.ru

V.V. IVANQOV, A.P. BABITHEV

OUTLOOK OF THE DISULPHUREOUS MOLYBDENUM APPLICATION
FOR FORMING OF VIBRATORY CHEMIMECHANICAL SOLID
OIL COVTRINGS

The brief review of vibration mechano-chemical covering and samples of practical
application of the solid oil on the basis of disulphureous molybdenum, made up under codititions of
vibrotritment is given in the article.

Keywords: the author describes a model schema of the forming of the
disulphureousmolibdenum covering.
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E.A. KYJIPAILOB, J1.IO. IVHUH, E.B. TTABJIOB

INPEUMYIIECTBA JE3BUMHOM TEXHOJIOT'MA OBPABOTKH
AETAJTEX UHCTPYMEHTOM U3 KOMIIO3UTA

Onucanvl OCHOGHbIE NPEUMYWECBA Ne36UIHO20 UHCMpYyMeHma u3 xomnosuma 10 npu
0bpabomke KOMOUHUPOBAHNBIX nogepxHOcmel. TIpusedenvl npumepsl 3aMeHbl KPYrlounupo8anbHOU
onepayuu Ha YUCHOBoe MmoveHue UHCIMPYMEHmoM uz komnosuma 10 u 3amenvt mamepuana pesicyujel
yacmu (cnnasa BK2) na komnozum 10.

Kniouesnle cnosa: demanu mawiun, KOMIO3um, MOYHOCHb, KA4ECME0, NPEPbIBUCTIOEe PE3aHUe.
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E.A. KUDRYASHOV, D.Y. LUNIN, E.V. PAVLOV

ADVANTAGES EDGE OF TECHNOLOGY OF PROCESSING OF DETAILS
THE TOOL FROM THE COMPOSITE

Describes the main advantages of blade tools made of composite material 10 in the
processing of composite surfaces. Examples of the replacement of circular grinding operation on the
finish turning tool of the composite material 10 and the replacement of the cutting part (alloy VK2) on
the composite 10.

Keywords: machine components, composite, accuracy, quality, intermittent cuts.
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N3IOTOBJIEHUE TYPBYJIM3ATOPOB B KAHAJIAX OXJIAZKAEHUSA
AKNAKOCTHBIX PAKETHBIX /IBUT'ATEJIEU

B cmamve paccmampusaemcs enusnue pasmepos u  Gopmvl  MypOyIuUAMopos Ha
UHMEHCUPUKAYUIO NPOMOYHO20 OXAANCOCHUSL Y3108 JICUOKOCHHbIX PAKemHblXx Ogucamenei u
npeonodicet IPPEeKMusHbIIL INEKMPOXUMUYECKUL MEMOO UX NOLYYEHUSL.

Kntouesvle cnosa: jicudkocmuvle pakemuvie O08USamenu; OXIAXCOeHue, mypoyiuzamopl,
INEKMPOXUMUYECKAs: 0OPABOMKA.

CIIMCOK JIMTEPATYPbI

1. CrpaBoyHHMK TO pacyeTaM THJIPaBIMYECKUX W BEeHTWIAUMOHHBIX cucteM. C.-[16, AHO HIIO «Mup
u ceMbsin, 2001. - 1154 c., .

2. OCHOBBI TEOpPUH M pacyera >KHUAKOCTHBIX pakeTHhIX apurateieil: ydeOnuk / A.Il. BacuibeB, B.M.
Kynpsues, B.A. Kysnenos u np.; Ilog pen. B.M. KyzapsBuesa. — 3-e u3z., ucnp. u gom. M.: Beicmr. mkoma, 1983. —
703 c., .

3. Kanuaunn, 2.K. UaTencndukamms terumooomena B kananax / O.K. Kammaun, I'.A. peiiuep, C.A. fApxo. — 3-
€. U311, mepepad. u por. — M.: MammHOCcTpoerue, 1990. — 208 c.: ui.

4. Anp0oM TeueHwmid xxuarocty u raza: [lep. ¢ anrn./ Coct. M. Ban-/lefik. — M.: Mup, 1986. — 184 c., m.

5. DnekTpodu3uueckue M SICKTPOXUMHUSCKHE METOABI 00pabdOTKH MarepmanioB: Ydued. mocobue (B 2-X
tomax.). T.I. O6paboTka MaTepuayioB ¢ npumenenuem uHctpymenrta / [lox pea. B.I1. Cmonennesa. — M.: Boicir. mik.,
1983.-208 c., mi.

6. KopouH, A.A. DddexkTuBHbIE METOAbl YAAJICHHS HeI0pe30B (pe3epoBaHusi INPH HU3TOTOBICHUHU
nepekpernuBaromuxcs na3os / A.A. Koposun, B.I1. Cmonenues // CTyaeHT, CleUATUCT, TPOPECCHOHAT: MaTepPHaIbI
3-it MexxayH. Hay4yHO-TeXH. KoH(}., Boponex, 2010. — C. 47-52.

7. KopoBun, A.A. Metoasl 06paboTku nonocreit Badenbubix naneneit / A.A. Koposun, B.II. CmoseHues //
TM - 2010. — Boporex: BI'TY, 2010. C. 113-116.

CmoaenueB Biaaguciaas ITaBiaoBuy

Bopounexckuil rocy1apcTBEHHbIN TEXHUUECKU YHUBEPCUTET, T. BopoHex
JIOKTOp TEXHUYECKHUX HaYK, Mpodeccop

Ten. 8-904-212-64-43

E-mail: ccorvinartem@mail.ru

KopoBun ApreM AjleKCaHIPOBHY

Boponexckuii rocy1apCcTBEHHbBIN TEXHUUECKUI YHUBEPCUTET, I. BopoHex
AcnmpaHT

Ten. 8-904-212-64-43

E-mail: ccorvinartem@mail.ru

V.P. SMOLENTSEV, A.A. KOROVIN

MAKING OF TURBULENCE PROMOTERS IN COOLING CANALS
OF LIQUID-PROPELLANT ENGINES

In article stated results of research of dependence liquid-propellant engines units’ current
cooling intensity from sizes and shapes of turbulence promoters. There also afford the effective
electrochemical method of making them.

Keywords: liquid-propellant engine; cooling; turbulence promoter; electrochemical machining.
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BBIBOP HAYYHOM KAPBEPBI. MTHHOBAIIMOHHBIN MTOIXO
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aemopom paree HeoCeeujaemMbix MOMUB0s 6b100pa HAYUHOU Kapbepbl.
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O.P. MULYUKIN

THE CHOICE OF SCIENTIFIC CAREER. INNOVATIVE APPROACH

The evaluation and the results of systematization of primary motivations for choosing a
scientific career, pointed out by the author but not aforementioned in general, are presented.

Keywords: motivations for choosing a scientific career; career ladder steps; creative
process; curiosity; utility for people; scientific vanity; aura of success; fear of boredom; scientific
protectionism; dissertations market service; sciolists” misantropic plans.
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IHPOEKTUPOBAHUME CUCTEMbBI KOHKYPEHTHBIX IPEUMYILIECTB
CIIEIIUMAJIUCTOB B OBJACTU TEXHUYECKOM DKCILTYATAIIUU
N OBCJYXUBAHUA DJIEKTPUYECKOI'O
N JIEKTPOMEXAHUYECKOI'O OBOPYJIOBAHMUAA

B cmamve ananusupyemcs npaxmuxa npumeHeHus memood AaMANU3A UepaApXuil npu
NPOEKMUPOBAHUY  BAPUAMUBHOU  YACMU — 00PA306AMENbHOU — NPOSPAMMbL N0 HOO2OMOGKE
Cneyuanucmos cpeoHezo 36eHa 6 001ACU MEXHUYECKOU OSKCHIyamayuu u  o0CIyIcu8anus
ANEKMPUYECKO20 U INeKMPOMEXAHUYECKO20 000PYO0BAHUS

Knroueevie cnosa: memooda ananusa uepapxutl, CHeyYuarucm, mexHuueckas SKCHAyamayus,
anekmpuyeckoe 000pyo0osanue, IieKmpomexaHuieckoe 000pyoo8aHue, BaAPUATIUBHAS  YACb,
0bpazosamenvHas NPoSPamMma

CIIMCOK JIMTEPATYPbI

1. [Jdpsiuenko, C.B. Cneuuduxa QopMUpOBaHHS NPAKTUKOOPUEHTHPOBAHHOTO COJIEPKAHHUS IIOATOTOBKU
CHEIHATUCTOB B O0JAaCTH aBTOMATH3AIUK MAIIHHOCTPOUTENbHBIX npou3Boiacts / C.B. Jesuenko, HO.K. CoTHHKOB,
T.A. Hozgpauesa, A.B. Mopo3oBa // @yHaaMeHTaIbHBIC U MPUKIATHBIC TPOOJIeMBl TeXHUKU U TexHonormn — 2011, —
Ne 3(287). — C. 135-144.

2. VIHHOBaIIMOHHOE PA3BHTHE W KaJpoBOE OOECIEYCHHE COBPEMEHHOTO MAIIMHOCTpOeHMs: MoHorp. / O.B.
Apneitunk, B.M. Anekcanapos, A.B. Moposzosa u ap.; nox pen. A.B. Kupuueka u A.B. MoposzoBoii — M.:
Wznarensckmii gom «Crektpy, 2011. - 226 c.

3. Mopo3zogsa, A.B. Ympasnenue npoQecCHOHATBHOM CONMATN3AIUCH CTYJICHTOB B YCIIOBHSIX MHOTOYPOBHEBOI
MPaKTUKOOPHEHTUPOBAHHOMN CHCTEMBbI OATOTOBKU KaJIpOB JJIsi MAIIMHOCTpOeHus: MoHOTp. / A.B. Mopo3oBa; mon pex.
I.T.H., npod. A.B. Kupnueka. — M.: Uznarensckuii fom «Criektp», 2010. — 230 c.

4. MoposoBa, A.B. MeToa010rn4eckue OCHOBBI TECTOBOW KBaJMMETPUH NPO(HECCHOHAIBHBIX KaapOB B
MaruHocTpoenun: Monorp. / A.B. Mopo3osa; nmoa pen. A.T.H., npod. A.B. Kupuueka. — M.: Uspatenbckuii moM
«Crektpy, 2010. — 280 c.

5. Hozgpauea, T.A. HUPC xakx ¢akrop mpodeccnoHaIbHO-pONeBOH Iu(PEpeHIINANN CTYICHTOB
npogeccuonanpHOTO Koutemka / Hozapadgea T.A., CotrukoB FO.K., MopozoBa A.B. // Uzsectus Openl TY. Cepus
dyHIaMeHTaNbHbIC U MPUKIAIHBIE Tpo0eMbl TeXHUKH U TexHomaoruu — 2009. — Ne 3-2/275(561). — C. 123-127.

Mopo3oBa AHHa BajieHTHHOBHA

OI'BOY BIIO «I'ocynuBepcutet-YHIIK», r. Open

Kangunmat comuonorndeckux Hayk, 3amectutens aupektopa mo HUP Texnomormueckoro uuctutyra mm. H.H.
[Honukapnosa

Ten.: (4862) 55-55-24

E-mail: niotiostu@gmail.com

Eropos Muxauna BacuiaseBnu

OI'BOY BIIO «I'ocynuBepcutet-YHIIK», r. Open

[MpenonaBaresp Kaeapbl AMEKTPOTEXHUIECKUX TUCHUILTHH TexHonornyeckoro uucruryra um. H.H. Tlonrkapnosa
Temn.: (4862) 55-51-45

A.V. MOROZOVA, M.V. YEGOROV

DEVELOPMENT OF COMPETITIVE ADVANTAGE SYSTEM FOR
EXPERTS IN TECHNICAL MAINTENANCE OF ELECTRICAL AND
ELECTROMECHANICAL EQUIPMENT

This paper reports the analysis of application practices of the method for hierarchy analysis
at design of a variation part in the curriculum for experts of operating level in technical maintenance
and service of electrical and electromechanical equipment

Key words: hierarchy analysis method, expert, technical maintenance, electrical equipment,
electromechanical equipment, variation part, curriculum
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[IPUBOPOCTPOEHUE
N BUOTEXHUYECKUE CUCTEMBbI

VIIK 004.94

A.B. TIOTAKUH, E.A. CEMAIIKO, A.B. IEMUJIOB, IL.I1. CUJIAEB

O YHKIIMOHAJIBHAA MOJEJIb UCCIEJOBAHUA AJITOPUTMOB
CKATUS U3OBPAXKEHU B CUCTEMAX TEXHUYECKOM
JAUATHOCTHUKHA

B cmamve npeonoscena ¢hynkyuonanvhas mooendb UCCAEO08AHUSL ANCOPUMMOB CIHCAMUSL
OJuaenocmuyeckux uzoopascenuii 8 nomayuu |DEFO, nossonarowas na ee ocnose cunmesuposamo
MOoOenu u MemoouKu vl00pa npopuiis corcamus.

Kntouesvie cnosa: @ynkyuonanvhas Mmooenb; UCCIe008aHUe AN2OPUMMOE  CHCAMUSL,
ouazrHocmuyeckue u3obpajicenus; NOJYMOHOGble U300padicenus,;  cocamue uszobpadcenuti 6e3
nomepb.
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AV.TYUTYAKIN, E.A. SEMASHKO, A.V. DEMIDOV, P.P. SILAEV

FUNCTIONAL MODEL OF IMAGES COMPRESSION ALGORITHMS
RESEARCH IN TECHNICAL DIAGNOSTICS SYSTEMS

A functional model of diagnostic images compression algorithms researches in IDEFO
notation is proposed in the article. The model allows synthesize models and methodologies of
compression profile choice.

Keywords: functional model; compression algorithms research; diagnostic images;
grayscale images; lossless images compression.
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B.A. JIOBAHOBA, O.A. BOPOHHUHA

JJEKTPOHHBIE U BUPTYAJIBHBIE CPEJACTBA KOHTPOJIA
KAYECTBA HEOTEINIPOAYKTOB

B Oannoii cmamve 6 kauecmee anvmepHamugHO20 HANPABIEHUS NPUMEHEHUS JJIeKMPOHHBIX
cpedcme  KOHMPOIsi PACCMAMPUBACMCS  B03MOICHOCIb  UCHONb306anusi  mexnonozuu on-ling
MOHUMOPUHEA — MEXHOLO2UYECKo20 npoyecca Ol NPOSHOSUPOBAHUA  COCMOSHUS — KAYecmsd
He()menpoOyKkmog nymem NONYYEHUs HOBbIX 3HAHULL O MeKywem COCMOSHUU npoyecca
pekmuuxayuu  Hedhmu U OUHAMUKE €20 USMEHEHUs uepe3  MameMamudeckylo o00pabomky
ONepamusHelX U PEempoCNEeKMUBHbIX OAHHBLIX O MEXHONO2UYeCKUx napamempax npoyecca

nepepabomxu.
Knrouesvie cnosa. xowmpons kauecmea He@menpooykmos, npoyecc pexmugpuxayuu,
KOHmMpoi» — Kauecmea,  ONn-line  awanusamopei,  maxcumanvhas — udeHMUGUYUPYeMOCmb,

mamemamudeckas MOOeJZb, KawecmeeHHble U KOJNUYECMBEHHble NOKA3amenu 8blXOOHOL npodykuuu
mexHoJlocu4ecKo2o npoyecca.
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In given article as a perspective direction authors consider possibility of usage of technology
on-line monitoring of technological process for forecasting of a state of quality of oil products by
obtaining of new knowledge of a current state of process of rectification of oil and dynamics of its
change through mathematical handling of the operative and retrospective data about technological
parameters of process of processing.

Keywords: quality control of oil products, rectification process, quality control, on-line
analyzers, the maximum identifiability, mathematical model, qualitative and quantity indicators of
output production of technological process.
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UCCJIEJOBAHUE BO3MOXHOCTEM JIABEPHOI JONJIEPOBCKOM
OJTOYMETPUM UIAA OUEHKHU DOPOEKTUBHOCTU IPUMEHEHUA
OPTOIIEAUYECKUX CPEACTB

B pabome uccredosanvl 603mo0icHOCIU 1A3EPHOU OONIEPOSCKOU DoOyMempuu O/ OYeHKU
appexmusnocmu npuUMeHeHUss OpMoOneoutecKkux cpedcms Ha ochose mukpocgep. Ha ocnosanuu
AHANU3A NOJLYUEHHBIX PE3YIbIMAMO8 COCNAHbl 8bl800bL 0 NEPCREKMUBHOCHIU UCHOb308AHUS NA3EPHOL
O0oneposckoll  roymempuu Onsi UHOUBUOVATUIAYUU NPUMEHEHUs. OPMONeOUdecKux cpeocms no
Kpumepuro 00CmudiceHust dphexma cmumynsayuu Cucmemvl MUKPOYUPKYIAYUL KPOGLL.

Knwueesvie cnosa: nasepnas 0onieposckas (Groymempus, Opmoneouyeckue cpeocmed;
MUKDOYUPKYAYUSL KDOBU.
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AV.DUNAEV, O.V. INOZHARSKAYA, E.V. SHURAEVA

INVESTIGATION OF LASER DOPPER FLOWMETRY POSSIBILITIES
FOR ASSESSMENT OF EFFECTIVENESS OF APPLICATION OF
ORTHOPEDIC DEVICES

We studied the possibility of laser Doppler flowmetry to assess the effectiveness of orthopedic
products based on microspheres. Based on analysis of the results there were drawn conclusions on the
prospects of utilizing the laser Doppler flowmetry for individualization of orthopedic aids by criterion
of achievement of the effect of blood microcirculation system stimulation.

Keywords: laser Doppler flowmetry; orthopedic devices; blood microcirculation.
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UCIIBITAHUA, KOHTPOJIb, AMAHOCTUKA
U YIIPABJIEHUE KAYECTBOM

YK 620.179.112

B.B. MAPKOB

METO/bI U CPEJICTBA KOHTPOJISI, UCCJIEJOBAHUM U AHAJIU3A
CMA30YHBIX MATEPHUAJIOB: PE3YJIBTATHI MATEHTHBIX
UCCJEJOBAHUN

Ipeocmasnenvt pezyrbmamsl nameHmuHo2o noucka 3a nepuoo c¢ 1983 no 2010 200vt no
npobneme Memooo8 U cpeocme KOHMPOJs, UCCICO08aHUU U AHAIU3A CMA30YHBIX MAMEPUaIos.
Ilposeden ananusz namewmHou U JUYEHZUOHHOU CUMYAYUU 8 DAMKAX O0OO3HAYEHHOU NpoOiembl.
Yemanoesnena xknaccugurayusi memooo8 KOHMPONs, CMA30YHBIX MAMEPUALOS, ONPeOeléH Nepeyeis
OUACHOCIMUYECKUX NAPAMEMPOS, GbISGIeHbl MEHOCHYUU pa3eumusi U HAanpasienus Hauboiee
IhhexmusHo20 npUMeHeHUs. PA3TUYHBIX MEMOO08 U CPEOCE KOHMPOJISL CMA30UHbIX MAMEPUATIOS.

Knwuesvie cnosa: memoovl mpubOMOHUMOPUHA, CMA30UHLIIL MAMEPUATL;, KOHMPOLb,
nameHmHblll  NOUCK;,  NAMEHMHO-TUYEH3UOHHAS, — CUMyayus;, — OUACHOCMUYECKUll  napamemp;
Kaaccugurayust Memooos KOHmpoJs.
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V.V. MARKOV

The results of patent search behind period with 1983 and 2010 years by problem methods
and means of check, researches and analyses the lubricant material is produced. Is conducted the
analysis of patent and license situation in the limits of this problem. Is settled the classification of
methods the check of lubricant materials, is define of list the diagnostically parameters, is reveal the
tendency of development and directions of the same effective application various methods and means
the check of lubricant materials.

Keywords: methods of the friction monitoring; lubricant material; check; the search of
patent; patent and licenses situation; diagnostically parameters; classification of methods the check.
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N.0. KOB3EB, K.B. IOAMACTEPLEB

MOJEJUPOBAHUE CKOPOCTH TEPMUYECKOM JECTPYKIIUHN
CMA30YHOTI'O MATEPUAJIA B ITOAINITHUKE KAYEHUA

C nomowpwio pazpabomanno2o pamee pacyemHo-IKCHEPUMEHMANLHO20 Memood NOJYYeHbl
meopemuuecKue 3a6UCUMOCIU CKOPOCTU MEPMULECKOl 0eCmpPYKYuu 08YX OUCHEePCUOHHBIX CPeo
NAACMUYHBIX CMA30YHBIX — MAMEPUATO8 6 NOOWUNHUKE KAYEHUsl OM INeKMPUYECKUX napamempos
MUKPOKOHMaxkmupoganus. IIpogeden cpagHumenvubliil aHaiu3 NOIYYEeHHbIX 3a8UCUMOCTMEIL.

Knrouesvte cnosa: crxopocmv mepmuueckou O0ecmpyKyuu, MOOeIuposanue; CMazouHblil
mamepuar.
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SIMULATION SPEED THERMAL DEGRADATION OF LUBRICANTS AT
THE BEARINGS
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Using a previously developed computational-experimental method obtained the theoretical
dependence of the thermal degradation of two dispersion media of plastic lubricants in the bearings of
the electrical parameters mikrokontaktirovaniya. A comparative analysis of the dependencies.

Keywords: rate of thermal decomposition; modeling; grease.
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C.®. KOPHAOP®, M.C. KOCTHUH

WCCJEJTOBAHUE HEJIMHEHHBIX CBOMCTB MAIIMHHOT'O MACJIA

B cmamve nokazama 603modcHOCMb UCCIE008aHUA HENUHEUHOU 3A8UCUMOCTU  MeHCOY
NOAAPUZ0BAHHOCIBIO OUINEKMPUKA U HANPAICEHHOCMBIO NPUTONCEHHO20 K HeMY NeKMPUYecKoeo
NOA HA npuMepe MAWUHHO20 MACd.

Knrwouesvie cnoea: oudnexmpuyeckas nNpoHUYAEMOCMb, — 2ucmepesuc;,  NOAAPU3AYUS
OUdIeKMpuKa, OudjieKmpuieckiue nomepi.
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S.F. KORNDORF, M.S. KOSTIN

INVESTIGATION OF NONLINEAR PROPERTIES LUBE

The article shows the possibility of studying non-linear relationship between thepolarization
of the dielectric and the applied electric field to it by the example of engine oil.
Keywords: permittivity; hysteresis; polarization of the dielectric; dielectric loss.
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UCNONb30BAHUEM — INEKMPUYECKO20  Memooa  mpuboduazsHocmuku.  Bwiasnena — evicokas
YYECMBUMENLHOCHb  INIEKMPUYECKUX  OUACHOCIUYECKUX NAPAMEMPO8 K USMEHEHU0 Kayecmed
nosepxuocmeti mpeHus.

Knwoueevle  cnosa: — mpubomMoHUmMopuHe, — dNEKMPUHECKU  Memoo;  PEMOHMHO-
80CCMAHOBUMENbHBIL COCAB, MOOUDUYUPOBAHHBI CIOU.
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E.V. ANTSIFOROVA, E.V. PAKHOLKIN

THE EXPERIMENTAL RESEARCHES OF THE BEHAVIOR OF TESTING
PARAMETERS IN THE PROCESS OF THE GENERATION OF MODIFIED
LAYERS ON THE WORKING SURFACES OF FRICTION UNITS

The article contains a description of the monitoring of recovery processes the working
surfaces of rolling friction unit and sliding friction units. The monitoring was performed by use of
electrical method of tribodiagnostic. The high sensitivity of electrical testing parameters for change of
quality of friction face was detected.

Keywords: tribological monitoring; electrical method; repair-and-renewal composition;
modified layer.
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C.I'. [1Y3bIPEB, C.H. CbIHEB

CHHOCOBBI OIIPEJAEJIEHUA AITE3UN HA ITOBEPXHOCTAX
METAJIJIOB METOAOM BJ7KX

B npeonazaemoii pabome paccmompenvt 06a cnocoba onpeodenenus aozezuu. B nepsom
cayuae, K020a NPOUCXOOUm YOOBIEeMEOPUMENbHOE DA30eNeHUe KOMNOHEHMO8 CMeCU, 8 Kauecmee
noxasameins adze3uu GblOUPAemcs 8pemMs YOEPHCUBAHUSA OAHHO20 KOMNOHEHMA, 80 6MOPOM CIyuae,
K020a pazoeieHue npoucxooum Heyoo81emeopumenbHo, paspadoman Memoo NOLyUeHus NOKA3ameJs
aoee3uu ¢ NOMOWbIO MeMood 2NABHBIX KOMNOHEHIMO8.

Knrouesvie cnosa: adzesust; xpomamoepaguueckas KOIOHKA; MeMoO 21AGHbIX KOMNOHEHMOE.
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S.G. PUZYREV, S.N. SYCHEV

WAYS OF DEFINITION OF ADHESION ON SURFACES OF METALS THE
METHOD OF THE HIGHLY EFFECTIVE LIQUID CHROMATOGRAPHY

In this paper, two ways of definition of adhesion are considered. In the first case when there
is a satisfactory division of components of a mix, as an adhesion indicator time of keeping of the given
component and in the second case when division occurs gets out, the method of reception of an
indicator of adhesion by means of a method of the main components isn't well developed.

Keywords: adhesion; chromatographic columns; a method of the main components.

BIBLIOGRAPHY

1. Sychev, S. N. Kriterii obrazovanija ustojchivyh adsorbcionnyh sloev na poljarnyh i nepoljarnyh
poverhnostjah [Tekst] / S.N. Sychev, V.A. Gavrilina, K.V. Podmaster'ev, E.V. Paholkin, S.A. Puzyrev // lzvestija
OrelGTU. - Fundamental'nye i prikladnye problemy tehniki i tehnologii. — 2009. — Ne 6. - S. 103-106.

2. Sychev, S.N. Opisanie jeksperimenta po opredeleniju adgezii komponentov motornyh masel metodom
zhidkostnoj hromatografii [Tekst] / S.G. Puzyrev, K.V. Podmaster'ev, E.V.Paholkin.

3. Sychev, S.N. Primenenie metoda glavnyh komponent dlja identifikacii i sravnenija natural'nyh vin [Tekst] /
V.A.Gavrilina, O.1.Mal'ceva, D.S.Bulgakov, S.N.Sychev // Vinodelie i vinogradarstvo. - 2007.- Ne 3.- S. 30-32.

Sychev Sergey Nikolaevich

State University — Education Science Production Complex, Orel

Doctor of technical science, professor, professor of department ,, Chemistry”
Tel. (8486) 419892

E-mail: chemistry@ostu.ru

Puzyrev Stanislav Grigorevich

State University — Education Science Production Complex, Orel
The post-graduate student

Tel. (8486) 419892

E-mail: chemistry@ostu.ru


mailto:chemistry@ostu.ru
mailto:chemistry@ostu.ru
mailto:chemistry@ostu.ru
mailto:chemistry@ostu.ru

Aodpec yupeoumens
benepaibHOE TOCYAAPCTBEHHOE OI0/IKETHOE 00Pa30BaTEIBLHOE YUPEIKICHUE
BBICIIIETO MTPO(EeCCHOHATBEHOTO 00Pa30BaHUS
«I"ocynapcTBEHHBINH YHUBEPCUTET - yU€OHO-HAyYHO-IIPOU3BOICTBEHHBIH KOMILIEKC)
302020, r. Open, Hayropckoe mocce, 29
Ten. (4862) 42-00-24
daxkc (4862) 41-66-84
Www.gu-unpk.ru
E-mail: unpk@ostu.ru

Adpec peoakyuu
denepaabHOE roCyIapcTBEHHOE OFOJIKETHOE 00pPa30BaTEIIbHOE YUPEKICHUEC
BBICHIETO TPO(PECCHOHATIEHOTO 00pa30BaHUs
«["ocymapcTBEHHBIN YHUBEPCUTET - YUeOHO-HAYYHO-TIPOU3BOICTBEHHBIH KOMITIEKC)
302020, r. Open, Hayropckoe mocce, 29
(4862) 41-98-48, 55-55-24, 41-98-03, 43-48-90
Www.gu-unpk.ru
E-mail: met_lit@ostu.ru

Texauueckuit penaktop ['puropsena O.10.
Komnrerorepnas Bepcerka ['puropsesa O.10.

[Toxmucano B meyats 06.09.2011 r.
®opmar 60x88 1/8. Ve meu. 1. 9,6.
Tupax 600 >k3.

3aka3 Ne

OTnedaTaHo ¢ TOTOBOT'O OpUTHHANI-MaKeTa Ha nmoiurpaduueckoit 6ase
®I'BOY BIIO «I'ocynusepcurer - YHIIK»
302030, r. Open, yin. MockoBckas, 65.



