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NHO®OPMALINA

AHHOTALUN ONYBJIIMKOBAHHbIX CTATEN

rmgponPmBoOL MHOI'O(DYHKLI,VIOHAJ'IbHOVI MALLUUHBbI C
CUCTEMOW «MYNbTU-NTNDT» ona CTPOUTENBCTBA U
SKCIMNNYATAUUU OOPOI
A.B. BABUJTIOB, a-p TexH. Hayk, npodheccop, 3aBeaytoLLmii kadeapon,
A.H. CMOJAK, kaHA. TexH. HayK, AOLIEHT,
[.I. AKCEHOB, ctyaeHT
Benopyccknin HauMoHanbHbI TEXHUYECKUI YHUBEPCUTET, I. MUHCK
PaspabotaHa cxema rMgponpuBofda TEXHONOrM4eckoro obopyanosa-
HUA 1 cnucteMbl «MynsTU-NMAT» OT 6a30BOM MALLMHBI — KONECHOIO TpakK-
Topa Ans Co34aBaeMoi MHOTroyHKLMOHANbHON MaluuHbl Ans CTpou-
TENbCTBA M 3KCMIyaTaumMm MECTHbIX AOPOr HEBOMbLLIOW NPOTSKEHHOCTU.
MpennoxeHHast KOHCTPYKUMS MO3BOMSET 3HAYUTENBHO CHU3UTL 3aTpaTtbl
Ha ee co3gaHve 3a cyeT obecrneyeHVss MHOrO(YHKLMOHANbLHOCTU ©
MCMOMNb30BaHNS CYLLECTBYIOLLETO, HO MOMHOCTbIO HE3a1eCTBOBaHHOIO B
TevyeHue roga obopyaoBaHUS.
KntoyeBble crnoea: rmgponpueog, TpakTop, nonynpuuen, cuctema
«MynbTU-nudT», TEXHONOrMYeckoe 06opyaoBaHNE, MECTHbIE AOPOTU.

NMPUMEHEHUE CMNJTABOB C 3®®EKTOM NAMATHU
®OPMbI B MPEAOXPAHUTENbHbLIX MEXAHU3MAX

C.M. TAHbILU, cTapwwui npenogaearterns,

C.C. TABPIOLWUVH, a-p TexH. Hayk, npodbeccop, 3aBeaytoLLmnii kadeapon
MockoBcKui rocyqapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET

M. H.3. baymana, Poccus.

CospaHa matemarnyeckast MofAernb BUHTOBOW LMNUHAPUYECKON Mpy-
XWHbI PacTsHKEHUs-CKaTusa M3 cnnaeBa € 3PdeKToM namsaATn opmsl,
KOTOPbIN YYTEH C MOMOLLbIO JOMOMHUTENBHBIX BHYTPEHHUX CUMOBBIX (hak-
Topos. lNpeanoxeHa MeToauka pacyeTa NPefoXPaHUTENbHOMO MeXaHu3-
ma. PelueHbl 3aga4m 06 nsotepmmyeckoM AedopMMpoBaHNN MPYXUHBI 13
cnnaea C NamMATbio POPMbI, @ Takke O COBMECTHOM AethOpMUPOBaHNN
npv HarpeBe Takomn NPYXWHbI U MeAHOW KOHTAKTHOW NNacTUHbI, 3aMEHeH-
HOW 9KBUBAMEHTHON MPY>KUHOW.

KntoyeBble crnosa: crnae ¢ ahdekTom namat opmbl, BUHTOBasA
LUMNMHAPUYEckasn NpyxuHa, NPeAoXpaHNTENbHbIN MEXaHN3M.

SKCMNMEPUMEHTAIIbHOE UCCIEAOBAHUE PABOTbI
CONHEYHOIO MHBEPTOPA
M.A. NMYYKOB, acnupaHT,
O.N. OCUIMOB, g-p TexH. Hayk, npodeccop
HayuHo-nccneposarensckuin yHusepcnteT «M3OW», Mocksa, Poccust
PaccmoTpeHa paboTa 6rioka cornHeuvHbIx 6atapeli Ha OCHOBE COMHEY-
Horo nHeepTopa « Tpyon» Tuna AEO1, npoBeAeHo nccnegoBaHne pasnmy-
HbIX €e PeXMMOB, foKasaBLuee aPMEKTVBHOCTb Y BO3MOXHOCTb NPaKTy-
4YeCKOro MCrnosb30BaHWsS YCTPOMCTBA, a Takke CPaBHEHWE C aHanornyHbI-
MW YCTPOWCTBaMu Npu OTKa3e OQHOro U3 MHBEPTOPOB B Grioke.
KnioueBble crnoBa: BO306HOBNSiEeMas dHepreTvka, ConHEYHbIN MHBEP-
TOP, PEeXMUMbI PaboThbl, reHepaLms SNeKTPOIHEPrun, ANeKTPONPUBOL.

OBYXCATENNMUTHBIW LUMKNOWUOHLIA PEOYKTOP OABUOA
B YCTPOUCTBE CTArNMBAHUSA NEPUDEPUAHOIO CThl-
KOBOYHOIO MEXAHU3MA KOCMUYECKUX AMMNMAPATOB
A.B. PACCKA3OB, Ha4anbHWK cekTopa — 3aM. HayanbHuka otaena
MAQO PakeTHO-kOCMUYecKas kopropaums «QHeprns»
mm. C.MN. Koponesa, . Koponés, MockoBckas 06n., Poccus

PaccmotpeH pegyktop [aBuaa c AByMsl caTennutaMu, B KOTOPOM
LieHTparnbHble Kornéca cBsidaHbl C HUMU NOCPEACTBOM BHYTPEHHETO LIMK-
JIOMZHOTO LIeBOYHOTO 3aueneHusi. [JocTouHcTBamMuy npeanaraemMon cxe-
Mbl SIBMISIOTCA BbICOKOE MNEepefaToyHOe OTHOLLEHME, Manblil AvameTp
Kopryca peayKkTopa v LeHTpanbHbIx Konéc. [MpreeaeHbl KMHEMaTUYeECKast
CXema, NMPOEKTHbIN pacyéT U nNpeaBapuTeribHasi KOHCTPYKUUS pedykTopa
B COCTaBe TPOCOBOIO YCTPOWCTBA CTArMBaHWUS NepudEepUnHOro CTbIKO-
BOYHOIO MexaHu3ama.

KrtoyeBble croBa: CTbIKOBOYHBI MEXaHW3M KOCMUYECKOTO annapara,
YCTPOWCTBO CTSANMBaHUSi TPOCOBOE, BHYyTPEHHEE LMKIOUAHOE LieBOYHOEe
3auennexve, pegyktop dasuaa.

COBEPLULEHCTBOBAHUE POJIMKOBUHTOBbIX
MEXAHU3MOB NMYTEM PA3SPABOTKU PALIMOHAJIbHbIX
KOHCTPYKTUBHbIX U TEXHONTOMMYECKUX PELLIEHUN.
Yactb 3
[0.C. BIIMHOB, a-p TexH. Hayk, npodeccop,
A.A. MONJOKYIIOB, marnctpaHT
MocKoBCKuUiA rocyAapCTBEHHbIN TEXHUYECKUA YHUBEPCUTET
M. H.3. BaymaHa, Poccusi
M.N. MOPO3O0B, kaHA. TexH. HayK, Hay4YHbI COTPYAHMK
000 «Aapob», . Mockaa, Poccust

[Ins NOBbILLEHNS TEXHONOMMYHOCTU U CHUXXEHUSI CTOMMOCTU U3rOTOB-
TIEHNS N3BECTHbIX KOHCTPYKLUMIA MEPCNEKTUBHBIX PONIMKOBUHTOBLIX Mexa-
HM3MOB paspaboTaHa HoBasi KOHCTPYKLIMS 6e3rae4HOro PONMKOBUHTOBOIO
MexaHu3ma, onucaHHas B npefbiaylleit YacTu cratbW. [laHHas yacTb
nocesiLLieHa [JoKasaTenbCTBy ero paboTocnocoBHOCTM, onpeaeneHunio
3KCMIyaTaLMOHHbIX NapamMeTpoB NpeanaraeMoi KOHCTPYKLMK U BbiSBre-
HUIO €ee [OCTOMHCTB W HeOOCTaTKOB MO CPaBHEHU C WU3BECTHbLIMU.
BbInonHeHHble 1CCrefoBaHWs MO3BOMUIM OMpeAenuTb OCHOBHOW ee
HeJoCTaToK — MpocKanb3biBaHWe MOf, Harpy3kon, KOTOpoe MOXET ObiTb
YacCTWMYHO YCTPaHEHO MoAepHMU3aLMen MexaHuama.

KntoyeBble croBa: POSIMKOBUHTOBOW MeXaHWU3M, TEXHONOTMYHOCTb,
OMbITHbIV 06pa3eLl, NccriefoBaHus.

NMPOrHO3UPOBAHUE TPUBOTEXHUYECKUX MOKA3ATE-
NEN ®PUKLIMOHHBLIX OUCKOBbIX MPEOOXPAHUTENb-
HbIX MY®T MO KO®DPULIMEHTY TPEHUA

HO.W. TYCTOB, g-p TexH. Hayk, npodeccop,

1.B. BOPOHWMHA, ctaplumit npenogasaternb

®Ire0Y BO «HaumoHanbHbIN nccnegoBaTenbcknini MockoBCKM
rocyAapCTBEHHbIN CTpOUTENbHLIN yHnBepcnteT» (HNY MICY)

MokasaHa BO3MOXHOCTb PacHeTHOro MPOrHO3NPOBaHNS TPUBOTEXHM-
Yeckux nokasartenei PUKLMOHHBIX AUCKOBbIX MPeaoXpaHUTENbHbIX
MydT No cnpaBoYHbIM KO3 dULMEHTaM TPEHNS Ha OCHoBe AedopmaLny-
OHHO-TONorpaduyeckoro metoaa. [na oueHKW [OCTOBEPHOCTU pacyeT-
HbIX NnokasaTtenew npegnaraercs annpokCUMMpyoLwwas yHKUUS KpUBOW
OMOPHON MMHUW NMOBEPXHOCTEN TPEHNS AUCKOB.

KnioueBble crnoBa: NporHo3vpoBaHue, TpUBOTEXHNYECKMe nokasare-
nn, mydTa, AedopmaLMOHHO-Tonorpadnyecknin MeToa, yHKLMS, Onop-
Has MUHUS, TPEeHne.

KOMMMNEKCHbIV METOA NOBbLIWEHUA OONTOBEYHOCTU
ABUALMNOHHbLIX KONEC U YCTAHOBJEHUA
PECYPCHbIX MOKA3ATENEN
B.H. 3YBAHb, acnupaHT,
A.H. INCUH, o-p TexH. HayK, OOLEHT, Be4yLUMIA KOHCTPYKTOP,
B.B. MO3AJIEB, kaHA. TexH. HayK, [OLEHT, BEAYLUMIA KOHCTPYKTOP
ABwnaunoHHas kopriopaums «Pybun», r. Banawmxa, MockoBckasi 06r.
A.B. 3NHWH, kaHa. TexH. HayK, JOLEHT
MOCKOBCKMI @aBUaLMOHHBIA MHCTUTYT (HaLMOHaNbHbIN
ncecneaoBaTenbCKUn YHUBEPCUTET)
H.C. ABMNKOB, a-p TexH. Hayk, npodeccop, 3aMecTuUTeNb AnpekTopa
MHcTuTyT mawmHosefeHus um. A.A. bnaroHpasosa PAH, r. Mocksa
MpencTaBneHa pacyeTHO-3KCMEPUMEHTanbHasi MeToamka obecne-
YeHUs1 3aJaHHOrO pecypca HeCYLUMX NeMEHTOB LLIACCU — aBUALMOHHbIX
KOnec M3 antoMUWHUEBbLIX CMiaBOB, OCHOBaHHasi Ha KOMMJIEKCHOW pac-
YEeTHO-aHanuUTM4ecKkon npopaboTke KOHCTPYKTUBHO-TEXHONOMMYECKNX
napameTpoB KOHCTPYKLUMM MO KPUTEPUSM [LONITOBEYHOCTU, Ha4EeXHOCTH
1 6e3onacHocTu. NpegnaraeTcs UCNOMb30BaHWe PACHETHLIX CXeM, MakK-
cvMarnbHO MPUBNUXKXEHHbIX K YCMOBUSIM 3KCMfyaTauuu camorerta, U
npvBNeYeHne MeToA0B BUPTYarnbHOMO N hM3NYECKOro MOLENMPOBaHUS.
O6ocHoBaHO MoaNMULMPOBaHHOE YpaBHEHUE NoJobWs yCTanocTHOro
paspyLLeHns antoMUHMEBBIX CMMaBOB Kak 3a(PdEKTUBHBIA UHCTPYMEHT
onpeneneHns OMroBEYHOCTU INEMEHTOB KOHCTpyKumu. [lpoBeaeHo
MOZeNMpoBaHMe Harpy>xeHHOCTW KOMec B YCMOBUAX 3KCMyaTauum npu
CTEHOOBbLIX UCMbITAHUAX aHaroroB W BepuduKauusi pacnpegeneHus
HanpsHKeHU YUCNEHHbIM MeTOAOM. [1peanoXeH anroput™M MoBbILLEHUS
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NHO®OPMALINA

CpOKOB 6e30TKa3HON dKCnyaTaumm Konec.

KntoyeBsble cnosa. ABraLMOHHbIE Koneca, yCTanocTb, pecypc, ypas-
HeHne nofdobusi, CNeKTp HarpyXeHusi, MoAenb HaKoMMeHns nospexae-
HUIA.

5-1 MOCKOBCKWUA MEXXOYHAPOOHbLIA CUMIMO3UYM
«MPUBOOHAA TEXHUKA N KOMMNOHEHTbI MALLUUH»

WHdopmauus o nposefeHun cumnosnyma B MITY um. H.3. BaymaHa
C MpurnaLleHMemM CneumanmcToB 1 yka3aHWeM OpraHM3aTopoB, TEMaTUKK
[OKMafoB N COOBLLEHNI, KOHTAKTHBIX AaHHbIX.

ABSTRACTS OF PUBLISHED ARTICLES

HYDRAULIC DRIVE OF A MULTIFUNCTIONAL MACHINE
WITH THE MULTI-LIFT SYSTEM FOR CONSTRUCTION AND
OPERATION OF ROADS'
Anton V. VAVILOV, Dr. Tech. Sci., Professor, Head of Department,
Anna N. SMOLYAK, Candidate of Science, Associate Professor,
Dmitriy G. AKSENOV, Student
Belarusian National Technical University, Minsk, Belarus

The new hydraulic drive combines and drives the three parts of the
multi-functional machine for the construction and operation of local small
roads: the base machine is a tractor on wheels; the Multi-Elevator system
and the process equipment are on a semi-trailer. The proposed design
can significantly reduce the economic costs of the production of this
machine, provides multi-functionality and the use of rarely included
equipment constantly throughout the year.

Keywords: hydraulic drive, tractor, semi-trailer, Multi-lift system,
technological equipment, local roads.

SHAPE MEMORY ALLOY APPLICATIONS IN SAFETY
DEVICES?
Svjatoslav M. GANYSH, Senior lecturer,
Sergey S. GAVRIUSHIN, Dr. Tech. Sci., Professor, Head of Department
Bauman Moscow State Technical University, Russia
The mathematical model of shape memory alloy helical cylindrical
tension-compression spring was created. Shape memory effect was
accounting for additional inner forces. The principle diagram of the shape
memory alloy temperature controller was proposed. The problem of joint
deformation of shape memory alloy spring and flat copper spring when
heated is solved. The contact plate is replaced by an equivalent spring.
Key words: shape memory alloy, helical cylindrical tension-
compression spring, safety device.

EXPERIMENTAL STUDY OF THE SOLAR INVERTER
OPERATIONS3
Pavel P. PUCHKOQOV, Postgraduate,
Oleg I. OSIPQV, D.Sc. (Engineering), Professor
Scientific research university «MPEl», Moscow, Russia

The operation of a solar unit based on the solar inverter «Triol» type
AEO01 is considered, a study of its various modes is carried out, which has
proved the effectiveness and feasibility of practical use of the device, as
well as comparison with similar devices in case of failure of one of the
inverters in the unit.

Key words: solar inverter, renewable energy, MPPT mode, electric
drive, power generation.

DAVID’S TWO-SATELLITE CYCLOID REDUCER IN A
RETRACTION DEVICE FOR PERIPHERAL DOCKING
MECHANISM4
Yaroslav V. RASSKAZOV, Head of Sector - Deputy Head of Division
PJSC Rocket and Space Corporation «Energy» named
after S.P. Korolev, Korolev, Moscow Region, Russia

David’s reducer with two satellites is considered, in which the central
wheels are connected with the satellites by means of an internal cycloid
pin gearing. The advantages of the proposed scheme are the high gear
ratio and small diameter of the central wheels and gearbox housing and
central wheels. The kinematic scheme, the design calculation and the
preliminary design of the gearbox as part of the retraction device of the
peripheral docking mechanism are given.

Key words: spacecraft docking mechanism, cable retraction device,
an internal cycloid pin gearing, David’s reducer.

PERFECTION OF ROLLER-SCREW MECHANISMS BY
DEVELOPING RATIONAL DESIGN AND TECHNOLOGICAL
SOLUTIONS. Part 35
Dmitry S. BLINOV, Dr. of Engineering Science, Professor,
Aziz A. MOLDOKULOV, master
Moscow State Technical University named after N.E. Bauman, Russia
Mikhail I. MOROZOV, Ph.D. of Engineering Sciences, research officer,
Aerob LLC, Moscow, Russia

To increase manufacturability and reduce the cost of manufacturing
known designs of promising roller screw mechanisms, a new design of a
roller screw mechanism without nut has been developed, described in the
previous part of the article. This part is devoted to proving its operability,
determining the operational parameters of the proposed design and
identifying its advantages and disadvantages in comparison with the
known ones. The studies performed allowed us to determine its main
drawback - slippage under load, which can be partially eliminated by the
modernization of the mechanism.

Keywords: roller-screw mechanism, technological effectiveness,
engineering sample, research.

PREDICTION OF TRIBOLOGICAL INDICATORS OF A
FRICTION DISC SAFETY CLUTCH FOR COEFFICIENT OF
FRICTIONS®
Yuri I. GUSTOV, Dr. of Tech. Sci., Professor,
Irina V. VORONINA, Senior Lecturer
Moscow State of civil engineering (National Research University),
Russia

Shown the possibility of forecasting indicators of tribological friction
disc safety clutch according to the reference coefficients of friction on the
basis of the deformation-topographic method. To assess the reliability of
the calculated parameters, an approximating function of the curve of the
support line of the friction surfaces of the disks is proposed.

Key words: forecasting, tribological performance, the coupling of
deformation and topographic method, a function, a reference line, friction.

COMPLEX METHOD FOR INCREASING THE LIFE TIME OF
AVIATION WHEELS AND LIFE INDEXES ASSIGNMENT?
Vladislav N. ZUBAN, Postgraduate,
Alexander N. LISIN, Dr. of Tech. Sci., Professor, Chief Designer,
Valentin V. MOZALEYV, Candidate of Science, Associate Professor,
Chief Designer
Aviation Corporation «Rubiny», Balashikha, Moscow Region
Alexander V. ZININ, Candidate of Science, Associate Professor
Moscow Aviation Institute (National Research University), Moscow
Nikolai S. AZIKQOV, Dr. of Tech. Sci., Professor, Deputy Director
Blagonravov Mechanical Engineering Research Institute of the RAS,
Moscow, Russia

A computational and experimental technique is presented for
providing a given resource of the chassis supporting elements - aircraft
wheels made of aluminum alloys, based on a comprehensive
computational and analytical study of the structural and technological
design parameters according to the criteria of durability, reliability and
safety. The use of design schemes that are as close as possible to the
operating conditions of the aircraft, and the use of virtual and physical
modeling methods are proposed. The modified equation of similarity of
fatigue failure of aluminum alloys as an effective tool for determining the
durability of structural elements is substantiated. The wheel loading under
operating conditions was simulated during bench tests of analogues and
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the stress distribution was verified by a numerical method. An algorithm 5th MOSCOW INTERNATIONAL SYMPOSIUM «DRIVE

for increasing the uptime of wheels is proposed. ENGINEERING AND MACHINE COMPONENTS»8
Keywords: aviation wheels, fatigue, resource, similarity equation, Information on the symposium at MSTU named after N.E. Bauman
loading spectrum, damage accumulation model. with the invitation of specialists and an indication of the organizers, topics

of reports and messages, contact details.

1-p.2,2-p.4;,3-p.8;4-p.10;5-p.15;6-p.20;7 - p. 24; 8 - p. 31.

5-it MOCKOBCKUI
MEXYHAPO/IHBII CUMITO3UYM

INPUBOJAHASA TEXHUKA

N KOMIIOHEHTbBI MAIIIUH
3-5 nexaoOps 2019 r. MockBa

OPI'AHM3ATOPBI

MUHHCTEPCTBO HAYKH M BBICILIETO 00pa30BaHUs
Poccuiickon ®enepanun

MoCKOBCKHI TOCYIapCTBEHHBIN TEXHUYECKUM YHUBEPCUTET
umenu H.D. baymana

[TonseMHO-TpaHCcCIOpTHOE HayYHO-TeXHHUecKoe obmecTBo POCIITO
WNuctutyT MammHoBeaeHus: uMenu A.A. braronpasosa (MMAIL) PAH
MIPU TIOAJIEPIKKE
Poccuiickoro u MexaynapogHoro Cor30B HayYHBIX U HHKEHEPHBIX
oOmectBeHHbIX 00benuuennit CHMO

[Tocesimmen 190-netrto MOCKOBCKOTO TOCYIapCTBEHHOTO TEXHUYECKOTO YHUBEPCUTETA
umenu H.O. baymana.

TEMATHKA JIOKJIAJIOB U COOBIEHUI

HoBble KOHCTPYKIIMK U IIPOU3BOACTBO MEXaHUUYECKUX IIEpENay, peIyKTOpOB U
KOMIIOHEHTOB IIPUBOZIOB.

[IpoextupoBanue, 0cOOEHHOCTH BBIOOPA, pacyeTa U SKCIUTyaTallud MEXaHUYeCKHX
repenad B MallMHax U yCTPOUCTBAX Pa3IMYHOIO HA3HAYCHUS.

Tpenue n n3HaMMBaHNE KOMIIOHEHTOB IIPUBOIOB.

AKTyanbpHbIE BOIPOCHI COBEPLIEHCTBOBAHUS THAPABIMYECKUX U ITHEBMATUYECKUX
IIPUBOJOB U UX YaCTEH.

Bormpocsl coOBEpIICHCTBOBAHUS MNEKTPOIIPUBOJOB, CUCTEM YIIPABJICHUS M aBTOMAaTHKHU.
Pa3Butue 251eKTpOnpuBOAOB MOABEMHO-TPAHCIIOPTHBIX MALIVH.

WcnpiTanus, cepTUUKAIMs, pa3BUTHE HOPMATUBHOW 0a3bl MPUBOJHON TEXHUKH.

KoMmnbroTepHOE MOIEIMPOBAaHNE B MHKEHEPHBIX pacyeTax MAIlWH, UX Y3JI0OB U JETaJICH.

. NMOABLEMHO-TPAHCTIOPTHOE HAYYHO-TEXHHYECKOE OBIHIECTBO POCIITO
=

Ty 15-1 MOCKOBCKWA NOABEMHO-TPAHCNOPTHbIA $OPYM

23-1 MocKoBEKaSA MEXIYHAPOAHERA MEXBYI0BCKAA HAYUHO-TEXHUYECKas KOHEPEHUNS CTYABHTOR, MATMCTPEHTOB, ACNUPEHTOR W MOMNOLLIX
y4eHbiX «ogbLeMHO-TPaHCNOPTHLIE, CTPOUTENLHLIE, AOPOXHLIE, MYTEBLIE MALUWHL] W POGOTOTEXHUYECKWE KOMMNEKChI» - anpenk,

20-a Beepoccuiickan koHdepeHuna «lMogLeMHo-TPaHCNOPTHAA TeXHWKa, BHYTPUIABOACKDA TPEHCNOPT, cknafs» u 5-it MockoBckii
MENAYHAPOAHLIA cMMNo3uyM «[PUBOAHAS TEXHWKE W KOMMNOHEHTE! MaLWKWHE - Aekabps.

Cnpaeku 0 MeponpuaTHAX No Ten. +7 495 9931025, e-mail: rf@rospto.ru
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Mpynna komnanum «tbBE3SONMACHOCTbL B MPOMbBILLUAEHHOCT)

000 (be30NacHOCTL B NPOMBILUAEHHOCTH) — OAMH M3 KRYMNHEALLMX SKCNEPTHLIX LLEHTPOB B POccuu.
BolNoAHSET BECh KOMMAEKEC paBoT, HANPABAEHHLIX HO 0BecneYeHne HopMm NPOMBILLAEHHOR Be3onacHoCTH
HQ BCeX 2TANAaX XKMIHEHHOIO LMKAQ TEXHWYECKMX YCTDOI;ICTB, OﬁOpVﬂOBCIHHFI, 3AQHUIA U COODY)KSHVJI‘/’IZ
NnpoeKkTHpoBaHe, CTDOMTEABCTBO, BBOA B SKCMNAYAQTALLMIC, SKCTMAYQATALME, PEMOHT, KOHCEepBALLMA,

BLIBOA M3 KOHCEPRALMK, YTUAM3ALMA.

BALLA 5E3OHACHOCTb — HALU MNMPECTUX

EEIONACHOCTR
B NPOMBILAEHHOCTH

1 Sl = S \=rF) EOOTE=TO TSV
= DKCMepTuaa MpoMebILUAEHHOM Be3onacHocTm *® HOABEMHO-TPGHC”ODTHOE obopyacsaHMe U AUCOTEI
= OBcAaeAOBAHME 3ACHUMA U COOPY)KEHI/IH L AKKPEAMTGLLHSI MCALITATE ABHLIX AG60pGTOpMﬁ
= CTPOUTEABHbIM KOHTPOAB = ATTectaums aabopartopmin HK
» CepTMdUKALUS MPOAYKLIMM ® ATTecTtaumsa cneumnaamctos HK
= MpoekTMpoBaHmne = ATTECTALLMA CNELLMAANCTOB TEXHMYECKOTO
AMUArHOCTMPOBAHMS
5D S S VLS = ATTECTALUS SKCMEPTOB MHCTIEKLIMOHHBIX OPTAHU3ALMMA

= [TOArOTOBKQA 3KCMNEPTOB U CMNELMAAUCTOR B OBAQCTM MPOMBILLAEHHOM BEe3onacHoOCTH
= [loBblLLEHWE KBAOAMOUKALIMK PYKOBOAUTEAEMN U CNELUAAUCTOB
= OByyeHMre No oxpaHe TpyAd

o

P R [T
Poccua, 115280, Mockea, AeHuHckas Caoboaaq, 19

TeA. 8(495) 234-76-20
e-mail: bp@bezopprom.ru

Hay4yHo-TexHu4eckuii LieHTp
«CTponmalLuaBToMaTusalma»

125424, Bonokonamckoe wocce, 73, od. 605
Tenedgon: 8 (495) 780-35-67, 8 (495) 780-35-68
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q Hay4YHO-NpOM3BOACTBEHHOE NpeAnpuiatTMe www.npp-pts.ru
Q¥ NOABEMTPAHCCEPBUC
KOJIOAOYHbIE TOPMOSA

ONSA NOABLEMHO-TPAHCMOPTHLIX U APYrUX MalUWH
C ANEKTPOITMOPABITMHECKUMU TONKATENTAMU

M;PY3ONOABLEMHOE U
TPAHCITIOPTUPYKOLWEE OBOPYOOBAHUE,
KOMIMNEKTYKOLWWE N SATTACHBIE YACTHU
K KpaHaMm, KOHBeiepaMm, cpeacTBam
MexaHusauum

NPY30BbIE MNAT®OPMEHHbLIE U CKUTOBbIE
NMOABEMHUKHA . e

WYMO3SAWWUTHBIE SKPAHbI, HABEChI
N OIr'PAXKIAEHWNA U3 K
MOJIMKAPBOHATA

Ten./dakc: (495) 993-06-13, -14; (495) 993-10-25
E-mail: pts@npp-pts.ru, os@npp-pts.ru



